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SUMMARY 

The MOX C l a i m s  are l o c a t e d  a t  61°30'N, 133O18'W 

w i t h i n  N.T.S. map s h e e t  1 0 5 F / l l ,  Whi t ehor se  Mining D i s t r i c t ,  

Yukon T e r r i t o r y .  The MOX Claim Group, o r i g i n a l l y  c o m p r i s i n g  

60 f u l l  c l a i m s ,  now c o n s i s t s  o f  52 u n i t s .  The 

MORE-BETTER Cla ims  c o m p r i s i n g  8 c l a i m s ,  were s t a k e d  i n  1 9 8 1  

a d j a c e n t  to t h e  MOX C la ims  to c o v e r  a h i g h  Cu, Pb, Zn, Ag 

s t r e a m  s e d i m e n t  o c c u r r e n c e .  

The p r o p e r t y  is u n d e r l a i n  by r e g i o n a l l y  

metamorphosed P r o t e r o z o i c  s e d i m e n t s ,  s c h i s t s ,  g n e i s s e s  and 

m i g m a t i t e s  of t h e  N a s i n a  S h e l f  or C a s s i a r  P l a t f o r m .  The 

m e t a s e d i m e n t s  a r e  a complex ly  f o l d e d  l a y e r e d  sequence  o f  

q u a r t z i t e s ,  m a r b l e s ,  c a l c - s i l i c a t e s  and s u l p h i d e - b e a r i n g  

v a r i a n t s  o f  t h e  above u n i t s .  S e g r e g a t i o n  p e g m a t i t e s  have 

r e s u l t e d  from t h e  metamorphic  e v e n t .  The me tased imen t s  have 

been  i n t r u d e d  by a ne twork  o f  C r e t a c e o u s  m e g a c r y s t i c  

b i o t i t e - g r a n o d i o r i t e  and e q u i g r a n u l a r  q u a r t z  monzon i t e  as 

si l ls ,  d y k e s  and s t o c k s .  A l a t e r  complex of  a p l i t e  and 

p e g m a t i t e  dykes  and si l ls  c r o s s c u t  t h e  i n t r u s i v e  and 

m e t a s e d i m e n t a r y  r o c k s  and have produced a  h y d r o t h e r m a l  

i m p r i n t  on t h e  i n t r u s i v e s  and me tasomat i c  c a l c - s i l i c a t e  

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

f e l d s p a r  p o r p h y r y  dykes  and q u a r t z  v e i n s .  

L o c a l ,  minor  m i n e r a l i z e d  s k a r n  development  h a s  

o c c u r r e d  a t  c a r b o n a t e / i n t r u s i v e  c o n t a c t s .  Al though Cu, Pb, 

Zn, Ag c o n t e n t s  a r e  g e o c h e m i c a l l y  i n t e r e s t i n g  ( u p  t o  1750 ppm 



Cu, 1500 ppm Pb, 2000 ppm Zn and 100.0 ppm Ag) i n  t h e s e  

r o c k s ,  t h e  s m a l l  d i m e n s i o n s  and d i s c o n t i n u i t y  of  t h e s e  s k a r n s  

d o  n o t  imp ly  a n  economic means o f  m i n e r a l i z a t i o n .  Vein 

and/or  f r a c t u r e  r e l a t e d  m i n e r a l i z a t i o n  may be of s i g n i f i c a n t  

p o t e n t i a l .  Ga lena  and s p h a l e r i t e  b e a r i n g  v e i n s  c o n t a i n e d  

h i g h  Pb, Zn, Ag ( 4 5 5  ppm-1.14% Pb,  630 ppm-2.00% Zn and 2.3 

ppm-90.0 ppm Ag) b u t  were o n l y  found i n  t h r e e  l o c a t i o n s .  

High Pb, Zn, Ag so i l  a n o m a l i e s  i n d i c a t e  t h a t  some o f  t h e  

s h e a r  zones  mapped on t h e  MOX West Cla ims  may c o n t a i n  

s u b s t a n t i a l  v e i n - t y p e  m i n e r a l i z a t i o n .  Cu, Pb, Zn, Ag 

m i n e r a l i z a t i o n  o c c u r s  i n  a  c a l c - s i l i c a t e  b e a r i n g  impure 

r e c r y s t a l l i z e d  l i m e s t o n e .  F o u r t e e n  samples  from p o o r l y  

exposed  t h i n  h o r i z o n s  and i n  f l o a t  a v e r a g e d  0.32% Cur 1.31% 

Pb, 1 .36% Zn and  6.07 o z / t o n  Ag. M i n e r a l i z a t i o n  c o n s i s t s  of  

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

and Ag-bearing c h a l c o c i t e  + c o v e l l i t e .  Known m i n e r a l i z e d  

o c c u r r e n c e s  are a d j a c e n t  to p e g m a t i t e s  imp ly ing  

s k a r n i f i c a t i o n ;  b u t  t h e  c o n s i s t e n c y  i n  m i n e r a l o g y ,  g r a d e  and 

s t y l e  of  m i n e r a l o g y  s u g g e s t  a  r e c r y s t a l l i z e d  s y n g e n e t i c  

a s p e c t .  

D e t a i l  s o i l  sampl ing  h a s  o u t l i n e d  s e v e r a l  h i g h l y  

anomalous  Pb, Zn, Ag a r e a s  c o v e r i n g  t h e  known m i n e r a l i z e d  

zones .  N o r t h e r l y  t r e n d s  o u t l i n e d  by t h e  a n o m a l i e s  may have 

r e s u l t e d  from t h e  subcropping  impure l i m e s t o n e  h o s t e d  

m i n e r a l i z a t i o n .  F r a c t u r e / v e i n  r e l a t e d  m i n e r a l i z a t i o n  has  n o t  

been e x c l u d e d .  A n o r t h w e s t e r l y  t r e n d  c o i n c i d e s  w i t h  a b u r i e d  

f a u l t  mapped a t  i ts s o u t h e a s t  end.  Here t h e  h i g h e s t  s o i l  



v a l u e s  o c c u r  (7000 ppm Pb, 1.09% Zn and 8.20 o z / t o n  Ag),  

s t r u c t u r a l l y  c o n t r o l l e d  m i n e r a l i z a t i o n  is i m p l i c a t e d .  

Ten l o c a t i o n s  of  VLF-EM and/or  Mag c o n d u c t o r s  have 

been  o u t l i n e d  b y  ~ a g o d i t s  from t h e  1981 s u r v e y s .  T rends  t e n d  

t o  be b i a s e d  due  to t h e  w i d e l y  spaced  s u r v e y  l i n e s ,  a l t h o u g h  

c o i n c i d e n t  Pb, Zn, Ag so i l  a n o m a l i e s  o c c u r .  

I t  is recommended t h a t  d e t a i l  f i l l - i n  ground 

g e o p h y s i c s  (VLF-EM and Mag) be c a r r i e d  o u t  o v e r  t h e  known 

m i n e r a l i z e d  and g e o c h e m i c a l l y  anomalous a r e a s .  A c l o s e  

e x a m i n a t i o n  of  m i n e r a l i z e d  and g e o c h e m i c a l l y  anomalous z o n e s  

s h o u l d  be c a r r i e d  o u t  p r i o r  t o  p h y s i c a l  work i n  an a t t e m p t  to 

i n t e r p r e t  t h e  s o u r c e  of  geochemica l  and g e o p h y s i c a l  

a n o m a l i e s .  B u l l d o z e r  t r e n c h i n g  of  t h e s e  a r e a s  s h o u l d  be 

employed t o  p r o s p e c t  geochemica l  and g e o p h y s i c a l  t a r g e t s  o n  

t h e  MOX W e s t  C la ims .  



I. INTRODUCTION 

The MOX C l a i m s  were s t a k e d  o n  J u n e  20, 1979 t o  

c o v e r  streams w i t h  s e d i m e n t s  b e a r i n g  h i g h  v a l u e s  of  U ,  F, and 

Pb, which were d e t e c t e d  i n  t h e  G e o l o g i c a l  Su rvey  of  Canada - 
Uranium R e c o n a i s s a n c e  Program of  1978 ( d a t a  r e l e a s e d  i n  Open 

F i l e  564 ,  June 1 9 7 9 ) .  In  1979,  Canad ian  O c c i d e n t a l  p e r s o n n e l  

c o n d u c t e d  a  r e c o n n a i s s a n c e  mapping and geochemica l  s u r v e y  

( S a c k s ,  1 9 7 9 ) .  A d e t a i l e d  g e o l o g i c  mapping and mul t i -med ia  

g e o c h e m i c a l  program was comple ted  i n  1980 ( G i t t i n g s ,  1980 ) . 
The r e s u l t s  from t h e  f i e l d  work i n d i c a t e d  h i g h  r o c k  

g e o c h e m i s t r y  w i t h  up to 1.1% z i n c  and l e a d ,  1250 ppm Cu and 

1.9 o z / t o n  Ag i n  a  p y r r h o t i t e  b e a r i n g  s k a r n .  Also, two 

e x t e n s i v e  Pb-Zn-Ag Cu s o i l  a n o m a l i e s  were o u t l i n e d  i n  t h e  

n o r t h w e s t  s e c t i o n  o f  t h e  c l a i m s  w i t h  so i l  v a l u e s  up t o  3050 

ppm Zn, 1000 ppm Pb, 825 ppm Cu and 2.36 o z / t o n  Ag. 

I n  August  1981,  an i n v e s t i g a t i o n  o f  t h e  s k a r n  

a s s o c i a t e d  m i n e r a l i z a t i o n  was made and c o n t r o l  o v e r  t h e  

g e o l o g i c  mapping was e s t a b l i s h e d  by a p i c k e t e d  g r i d .  

Follow-up s o i l  sampl ing  w a s  c a r r i e d  o u t  c o v e r i n g  t h e  known 

Cu-Pb-Zn-Ag s o i l  anomalous zones .  VLF and magnetometer  

s u r v e y s  were comple ted  o v e r  t h e  w e s t e r n  g r i d  and t h r o u g h  t h e  

c e n t r a l  v a l l e y  of  t h e  c l a i m  g roup .  The r e s u l t s  of  t h e  1981 

f i e l d  work are p r e s e n t e d  i n  t h i s  r e p o r t .  



Figure  1 



11. LOCATION AND ACCESS 

The MOX C l a i m  Group c o m p r i s e s  55  i n d i v i d u a l  c l a i m s  

and is l o c a t e d  a t  61°30 'N l a t i t u d e ,  133O18'W l o n g i t u d e ,  

w i t h i n  NTS map s h e e t  105F/11, Whi t ehor se  Mining D i s t r i c t ,  

Yukon T e r r i t o r y  ( F i g u r e  2 ) .  The c l a i m  g r o u p  c o v e r s  an a r e a  

r o u g h l y  1 1 . 5  km2 ( 4 . 4  m i 2 ) .  The MORE-BETTER Cla ims ,  

c o m p r i s i n g  8 c l a i m s  l i e  a d j a c e n t  t o  t h e  MOX Group a t  61°31'N, 

2 133O16'W c o v e r i n g  an a r e a  1.7 km2 (0 .65  m i  ) ( F i g u r e  3 ) .  

The c l a i m s  a r e  l o c a t e d  a t  t h e  head of C a r i b o u  

Creek ,  a p p r o x i m a t e l y  11.0 km (6 .6  m i )  w e s t  of t h e  Canol Road 

(Yukon Highway N o .  8 ) .  The Canol  Road is a summer-only, 

na r row d i r t  r o a d  b u i l t  d u r i n g  World War 11. Maintenance  is 

l i m i t e d  b u t  i n  1981,  road  crews had g r e a t l y  improved t h e  

c o n d i t i o n  o f  t h e  r o a d .  

Access to t h e  claims is v i a  h e l i c o p t e r  f rom t h e  

Canol  Road. Choice  campsites are l o c a t e d  a l o n g  t h e  h ighway 

a t  Rose Lake and L a p i e  Lakes .  

111. PHYSIOGRAPHY AND VEGETATION 

R e l i e f  o v e r  t h e  MOX C l a i m s  is 1900 f t  ( 5 8 0  m )  

be tween  e l e v a t i o n s  o f  6300 f t  and 4400 f t  above s e a  l e v e l .  

The c l a i m s  are c u t  by a c e n t r a l  n o r t h - s o u t h  t r e n d i n g ,  stream 

v a l l e y  a t  4500 f t  ( C a r i b o u  Creek)  w i t h  we l l -deve loped  east 

and w e s t  f a c i n g  c i r q u e s  on e i t h e r  s i d e .  'The t o p s  and back  

slopes of  t h e  c i r q u e s  a r e  g r a s s - c o v e r e d ,  g e n t l e  and r o l l i n g ,  



F i g u r e  2 - L o c a t i o n  and Access o f  MOX and 

a n d  MORE-BETTER C l a i m s  

S c a l e :  1 :250 ,000  





whereas  c i r q u e  f a c e s  a r e  q u i t e  s t e e p .  

E l e v a t i o n s  o v e r  t h e  MORE-BETTER C l a i m s  r a n g e  from 

5100 f t  to 6100 f t  (1000 f t ;  305 m )  and is a t o p o g r a p h i c  

c o n t i n u a t i o n  from t h e  MOX e a s t  c l a i m s .  

The claims a r e  g e n e r a l l y  above t r e e l i n e  w i t h  g r a s s  

and moss c o v e r i n g  t h e  upper  s l o p e s .  The c e n t r a l  v a l l e y  of  

MOX is l i n e d  w i t h  t h i c k  d e n s e  s p r u c e  ( u p  to 20 f t  h i g h ) ,  l ong  

g r a s s  and buckbrush .  

I V .  PREVIOUS WORK 

The Q u i e t  Lake map s h e e t  (105-F)  was mapped b y  

numerous G e o l o g i c a l  S u r v e y  o f  Canada g e o l o g i s t s  between 1956 

and 1977 (Wheeler  e t  a l ,  1960; Templeman-Kluit ,  1 9 7 7 ) .  I n  

1 9 7 8 ,  t h e  G e o l o g i c a l  S u r v e y  o f  Canada conduc ted  a 

r e c o n n a i s s a n c e  s t r e a m  s e d i m e n t  and water sampl ing  s u r v e y  o v e r  

t h e  Q u i e t  Lake S h e e t .  R e s u l t s  were r e l e a s e d  i n  Open F i l e  564 

on June 1 5 t h ,  1979.  The MOX 1-60 C l a i m s  were s t a k e d  o n  J u n e  

2 0 t h ,  1979 t o  c o v e r  h i g h  v a l u e s  of  U ( 1 0 0  ppm), F (100  p p b )  

and Pb (129  ppm) i n  s t r e a m  s e d i m e n t s  and w a t e r s .  

p a r t s  of  MOX C l a i m s  13 t o  20, 37 and 39 a r e  cove red  

by t h e  F i r s t  Claims s t a k e d  o n  June  1 5 ,  1979 and MOX 15 ,  18 

and 20 were d i s a l l o w e d  (see F i g u r e  3 ) .  Archer  and C a t h r o  d i d  

some work on t h e i r  p r o p e r t y  ( G i t t i n g s  1980)  b u t  have a l l o w e d  

t h e i r  claims to  l a p s e  i n  1981. 



I n  J u l y  of  1979,  Canadian  O c c i d e n t a l  conduc ted  

r e c o n n a i s s a n c e  g e o l o g i c a l  mapping,  p r o s p e c t i n g  and 

g e o c h e m i c a l  s u r v e y s  o v e r  t h e  claim g r o u p  ( S a c k s ,  1 9 7 9 ) .  A 

d e t a i l e d  program i n v o l v i n g  mapping and r o c k ,  so i l ,  stream 

s e d i m e n t  and heavy m i n e r a l  g e o c h e m i s t r y  w a s  comple ted  d u r i n g  

J u l y  1980 ( G i t t i n g s  1 9 8 0 ) .  A s i l i c e o u s  p y r r h o t i t e  s k a m  was 

n o t e d ,  c o n t a i n i n g  g r a d e s  up to 1.1% Zn and Pb, 1250 ppm Cu 

and 1.9 o z / t o n  Ag. Two m a j o r  so i l  a n o m a l i e s  c o v e r i n g  

a p p r o x i m a t e l y  2.5 km2 and 1 .75  km2 i n  t h e  n o r t h w e s t  

s e c t i o n  o f  t h e  claims c o n t a i n  v a l u e s  r a n g i n g  from 90-825 ppm 

Cu, 155-1000 ppm Pb, 280-3050 ppm Zn and 2.4 ppm-2.36 o z / t o n  

A9. 

V. CLAIM STATUS 

The work c a r r i e d  o u t  on MOX 1-14, 1 6 ,  21-60 i n  1981  

h a s  n o t  been a p p l i e d  f o r  a s s e s s m e n t  c r e d i t  to  d a t e .  The MOX 

1 7 ,  1 9  C l a i m s  were a l lowed  to l a p s e  i n  1981.  R e q u e s t s  made 

f o r  work done i n  1980 have  been approved ,  c l a i m  s t a t u s  is a s  

f o l l o w s .  



Date Date  E x p i r y  
C l a i m  Tag N o .  S t a k e d  Recorded Date  

MOX 1-14 

MOX 1 5  

MOX 1 6  

MOX 1 7  

MOX 1 8  

MOX 1 9  

MOX 20 

MOX 21-60 

79-07-04 84-10-04 

Disa l lowed 

79-07-04 84-10-04 

79-07-04 Lapsed 
81-10-04 

Disa l lowed 

79-07-04 Lapsed 
81-10-04 

Disa l lowed 

79-07-04 84-10-04 

MORE-BETTER 
1-8 YA62115-YA62122 81-08-10 81-08-13 82-08-13 

V I  . WORK COMPLETED 1 9 8 1  

6 .1  C l a i m  S t a k i n g  

The MORE-BETTER 1-8 C la ims  were s t a k e d  by C . J .  

R i c h a r d s o n  of  Canad ian  O c c i d e n t a l  on August  10 ,  1981.  A t o t a l  

o f  8 i n d i v i d u a l  u n i t s  c o v e r i n g  an a r e a  of  1.7 km2 ( 0 . 6 5  

m i 2 )  were s t a k e d  a d j o i n i n g  t h e  MOX 39,  4 0 ,  59 and 60 C l a i m s .  

~ e c o r d i n g  d a t e  o f  t h e s e  c l a i m s  is Augus t  13 ,  1981. 



6.2 G r i d s  

A c h a i n e d  and p i c k e t e d  g r i d  was e s t a b l i s h e d  o v e r  

t h e  MOX Cla ims  f o r  c o n t r o l  o v e r  g e o l o g i c ,  g e o p h y s i c a l  (VLF 

and Magnetometer )  and s o i l  s a m p l i n g  geochemica l  s u r v e y s .  

Because o f  t h e  s t e e p  and v a r y i n g  t e r r a i n ,  s l o p e  c o r r e c t i o n s  

were made a t  30 m i n t e r v a l s  u s i n g  S u u n t o c  c l i n o m e t e r s .  

30.35 Ian o f  p i c k e t e d  g r i d  ( P l a n  1 A )  was p u t  i n  by 

Canad ian  O c c i d e n t a l  p e r s o n n e l  from Augus t  10 t o  August  23,  

1 9 8 1  f o r  a t o t a l  o f  41.5 mandays o f  work (see 6.7 f o r  

d e t a i l s ) .  The b a s e l i n e  and t i e l i n e  f o r  MOX r u n s  a t  338O and 

c r o s s l i n e s  were e s t a b l i s h e d  a t  1 2 5  m x 30 m i n t e r v a l s  on t h e  

w e s t  c l a i m s  and a t  250 m x 30 m on t h e  e a s t  s i d e  o f  t h e  main 

v a l l e y .  The c r o s s l i n e s  b e a r  248' (O68O). 

A c h a i n e d  and p i c k e t e d  b a s e l i n e  c o v e r s  t h e  e a s t e r n  

MOX ( 2 6 0  m) Claims  and t h e  MORE-BETTER ( 7 4 0  m )  C l a i m s .  T h i s  

l i n e  r u n s  a t  05S0.  One manday o f  work was r e q u i r e d  f o r  t h i s  

l i n e ,  comple t ed  on August  2 3 r d ,  1981 (see 6.7 f o r  d e t a i l s ) .  

An a v e r a g e  of  0.75 km/day/man of  l i n e  was p u t  i n .  

6 . 3  G e o c h e m i s t r y  

A t o t a l  o f  412 s o i l  s amples  were c o l l e c t e d  by 

Komar, M a n o j l o v i c ,  and Te tu  o v e r  t h e  g r i d  (see 6.2) and i n  1 0  

s o i l  p i t s .  9 .5  mandays of  work was per formed ( s e e  6.6.7 

f o r  d e t a i l s ) .  

42 s o i l  samples  were c o l l e c t e d  on t h e  MORE-BETTER 

Cla ims  a t  1 2 5  m x 1 2 5  m paced i n t e r v a l s .  Sample r s  ave raged  

43 samples /day .  I n  a d d i t i o n ,  C r a n d a l l ,  Rochat  and W a t t e r s  

c o l l e c t e d  97  r o c k  samples  d u r i n g  t h e  mapping s u r v e y s .  A l l  



samples  were s e n t  to Chemex Labs  L td . ,  North Vancouver ,  B.C. 

f o r  geochemica l  a n a l y s i s .  ( S e e  6.6.  ) A n a l y t i c a l  r e s u l t s  a r e  

l i s t e d  i n  Appendix 111. 

6.4 Geophys ic s  

A t o t a l  o f  11 mandays of  g e o p h y s i c a l  s u r v e y i n g  was 

comple t ed  b y  G. Mijac and P.M. M a n o j l o v i c  on t h e  p i c k e t e d  

g r i d  ( s e e  6 . 2 )  c o v e r i n g  t h e  MOX Cla ims .  VLF e l e c t r o m a g n e t i c  

and magnetometer  r e a d i n g s  were t a k e n  a t  1 5  m x 1 2 5  m 

i n t e r v a l s  on t h e  w e s t e r n  g r i d  and a t  1 5  m x 250 m on t h e  

e a s t e r n  g r i d .  Read ings  and c o n t o u r s  were p l o t t e d  a t  1:2500 

and i n t e r p r e t a t i o n  comple t ed  by F. L. Jagod i ts  of  E x c a l i b u r  

I n t e r n a t i o n a l  C o n s u l t a n t s  Ltd .  

The magnetometer  s u r v e y  a v e r a g e d  4 km/day whereas  

G. M i j a c  and VLF s u r v e y  accompl i shed  6 km/day. 

6 . 5  G e o l o g i c a l  Mapping 

A d e t a i l  mapping s u r v e y  a t  1:2500 was conduc ted  

o v e r  t h e  w e s t e r n  g r i d  d u r i n g  t h e  p e r i o d  August  1 4  to Augus t  

27,  1 9 8 1  by C r a n d a l l ,  Rocha t ,  Komar, Kuehnbaum and W a t t e r s  

(see 6.7 f o r  d e t a i l s ) .  The c e n t r a l  v a l l e y  and e a s t e r n  c l a i m s  

were remapped d u r i n g  t h i s  p e r i o d  a t  1: 5000. W a l l i s ,  Rochat 

and  C r a n d a l l  v i s i t e d  t h e  p r o p e r t y  on Augus t  25, 1981 f o r  a 

g e o l o g i c  summary and e v a l u a t i o n  of  t h e  MOX and MORE-BETTER 

C l a i m s .  A t o ta l  o f  27.5 mandays of  work on t h e  MOX Cla ims  

was comple t ed .  Two mandays of  work was s p e n t  on t h e  

MORE-BETTER Cla ims .  

~ a p ' b a s e s  used f o r  1981 s u r v e y s  were 1:2500 and 

1:5000 blow-ups from 1:50,000 N.T.S. map s h e e t  1 0 5 F / l l .  



A d d i t i o n a l  ground c o n t r o l  was e s t a b l i s h e d  from 1: 2500 and 

1:5000 blow-ups of  a i r p h o t o s  A12186-208 and A12245-41 (E.M.R. 

se r ies ) .  

6.6 Summary o f  Work Completed - 1 9 8 1  

MOX CLAIMS 1-14, 1 6 ,  21-60 

T Y P ~  L ine  NO. 
o f  Man km No. Determin- 

Work Days ( A r e a )  Samples  Cu Pb Zn Ag Au B i  A s  Sb a t i o n s  

G e o l o g i c a l  
Mapping 27.5 ( 3  km2) 

- 
i )  r o c k s  
ii) so i l s  
iii) s t a n d a r d s  

G e o c h e m i s t r y  9.5 ( 2 . 2 5  km2) 
94 

412 
18  

Geophys ic s  
i )  magnetometer  6  24.65 
ii) VLF 5  30.35 

G r i d  
E s t a b l i s h m e n t  41.5 30.35 

Camp p l o t t i n g  1 4  

T o t a l  1 0 3 . 5  

H e l i c o p t e r  Hours (Hughes 500-C G J X B )  
( B e l l  206B FHTT) 

= 31.5 h o u r s  



MORE-BETTER C l a i m s  1-8 

Type L ine  
o f  Man km N o .  NO. 

Work Days (Area) Samples  Cu Pb Zn Ag D e t e r m i n a t i o n s  

G e o l o g i c a l  
Mapping 2  

Geochemis t ry  1 
i )  r o c k s  
i i)  soi ls  

G r i d  
E s t a b l i s h m e n t  0 .5  

T o t a l  3.5 

6.7 P e r s o n n e l  

NAMES/POSITION ADDRESS DATES ON MOX 
D r .  R.H. Wall is ,  P.Eng. Canad ian  O c c i d e n t a l  Augus t  25, 1981  
Ch ie f  G e o l o g i s t  

R.M. Kuehnbaum 
P r o j e c t  S u p e r v i s o r  

G. T e t u  
P r o j e c t  G e o l o g i s t  . ,  

M . J .  C r a n d a l l  
G e o l o g i s t  

C .  J. R i c h a r d s o n  
G e o l o g i s t  

Pe t ro l eum ~ t d .  ( 2 / 3  d a y )  
180 A t t w e l l  D r .  
4 t h  F l o o r  
Rexdale ,  O n t a r i o  
M9W 6A9 

A s  above 

A s  above 

A s  above 

A s  above 

I 

Mapping : 
August  16 ,18  , 
19 ,  1981  

S o i l  Sampling:  
Aug. 22 (1 /2  d a y )  ,, 
Aug. 23 ( 1 / 2  d a y )  
Gr id :  Aug. 11, 
1 8 ,  22 ( 1 / 2  d a y ) ,  
23 (1/4 d a y )  

Mapping : 
Aug . l4 ,15 ,18-20 ,  
22-27 
Gr id :  Aug. 11-13 

Gr id :  
A U ~ U S ~  18 ,  i 9 8 1  



S. Watters 
G e o l o g i s t  

G. Rochat  
G e o l o g i s t  

K .  Komar 
G e o l o g i s t  

E. B i a n c h i n i  
G e o l o g i s t  

J. Segu in  
J u n i o r  A s s i s t a n t  

P. Manoj l o v i c  
J u n i o r  A s s i s t a n t  

P. Maheux 
J u n i o r  A s s i s t a n t  

ADDRESS 

A s  above 

A s  above 

A s  above 

A s  above 

A s  above 

A s  above  

A s  above 

DATES ON MOX 

Mapping: 
Aug. 1 5 t 1 6 r 1 8 1  
19 ,  1981  

Gr id :  Aug. 1 2  
Mapping : 
Aug. 14-16, 
18  , 19,23-26 1 

1981  

Grid:  Aug.13-15, 
18-20, 22 
S o i l  Sampl ing:  
Aug . 16,23- 25 
Mapping : 
August  26,  1981 

Grid:  Aug.11, 
12,14-16,18,19 

Gr id :  A ~ g . 1 1 ~ 1 2 ,  
14-16 t l 8 t l 9  

Grid:  Aug.11-13, 
22 ( 1 / 2  d a y )  
Magnetometer :  
A ~ g . 1 5 ~ 1 6 ~ 1 8 ,  
l 9 , 2 3 , 2 4 ,  1 9 8 1  
S o i l  Sampling:  
Aug. 20,  22 ( h a l f  
d a y ) ,  26 ,  1981 

S o i l  s ampl ing :  
Aug.25 (1 /2  d a y )  
26,27 
Gr id :  Aug.11-15, 
18-20,22,23 (1/4 
d a y  

G .  Mijac 1303 Daimler  Road VLF: Aug. 1 5 ,  
G e o p h y s i c a l  T e c h n i c i a n  M i s s i s s a u g a ,  Ont. 1 6 , 1 9 , 2 2 , 2 3 ,  

L5J 3T3 1 9 8 1  
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V I I .  GEOLOGY 

7.1  G e n e r a l  Geology 

Mapping by G e o l o g i c a l  S u r v e y  o f  Canada g e o l o g i s t s  

shows t h e  MOX Cla ims  to be u n d e r l a i n  p r i m a r i l y  b y  P r o t e r o z o i c  

and /o r  Lower Cambrian i n j e c t i o n  m i g m a t i t e  c o n s i s t i n g  of  

m u s c o v i t e - b i o t i t e  g n e i s s ,  augen g n e i s s  and s i l ls ,  p l u g s ,  

d y k e s  and p l u g s  of  b i o t i t e  g r a n i t e ,  q u a r t z  m o n z o n i t e ,  

p e g m a t i t e  and ap l i t e  ( U n i t  Pn+ of  Tempelman-Kluit ,  1977 ) . 
The Pn+ u n i t  c o n t a i n s  l a y e r s  of  Lower Cambrian marb le  and 

l i m y  mud ( U n i t  1Cc2 o f  Tempelman-Kluit ,  1 9 7 7 ) .  The e a s t e r n  

p o r t i o n  o f  t h e  c l a i m s  is c u t  by NW t r e n d i n g  C r e t a c e o u s  q u a r t z  

f e l d s p a r  p o r p h y r y  d y k e s  ( U n i t  KTFp o f  Tempelman-Kluit ,  1 9 7 7 ) .  

A l a r g e  body of  C r e t a c e o u s  q u a r t z  monzon i t e  l i e s  to t h e  

s o u t h w e s t  of  t h e  c l a i m s .  ' 



Mapping by Canadian  O c c i d e n t a l  p e r s o n n e l  i n  1981 

shows t h e  claims to be u n d e r l a i n  by r e g i o n a l l y  metamorphosed 

s e d i m e n t s ,  s c h i s t s ,  g n e i s s e s  and m i g m a t i t e s .  The 

m e t a s e d i m e n t s  are a complex ly  f o l d e d  l a y e r e d  sequence  o f  

q u a r t z i t e s ,  m a r b l e s ,  c a l c - s i l i c a t e s  and s u l p h i d e - b e a r i n g  

v a r i a n t s  o f  t h e  above  u n i t s .  Al though n o t  mapped b y  

Tempelman-Kluit ( 1977 ) , t h e s e  m e t a s e d i m e n t a r y  r o c k s  are 

p r o b a b l y  a c o m b i n a t i o n  o f  h i s  PIC, and 1Cc2 u n i t s .  

S e g r e g a t i o n  p e g m a t i t e s  have r e s u l t e d  from t h e  metamorphic  

e v e n t .  

The m e t a s e d i m e n t s  have been i n t r u d e d  by a  ne twork  

o f  C r e t a c e o u s  m e g a c r y s t i c  b i o t i t e  g r a n o d i o r i t e  and 

e q u i g r a n u l a r  q u a r t z  monzon i t e  as s i l ls ,  d y k e s  and s t o c k s .  A 

l a t e r  complex of  a p l i t e  and p e g m a t i t e  d y k e s  and s i l l s  

c r o s s c u t  t h e  i n t r u s i v e  and m e t a s e d i m e n t a r y  r o c k s  p r o d u c i n g  a  

h y d r o t h e r m a l  e f f e c t  on t h e  i n t r u s i v e s  and m e t a s o m a t i c  

c a l c - s i l i c a t e  s k a r n  a t  t h e  c o n t a c t s  o f  t h e  a p l i t e - p e g m a t i t e  

complex. A l l  u n i t s  a r e  c u t  by p y r i t i c  q u a r t z  f e l d s p a r  

p o r p h y r y  d y k e s  ( u n i t  KTfp, Tempelman-Kluit, 1 9 7 7 )  and q u a r t z  

v e i n s .  

I t  was s u g g e s t e d  by Sacks  ( 1 9 7 9 )  and G i t t i n g s  , 
( 1 9 8 0 )  t h a t  t h e  i n i t i a l  i n t r u s i v e  phase  produced a 

m e t a s o m a t i z e d  s u l p h i d e - b e a r i n g  c a l c - s i l i c a t e  s k a r n  and 

t h e r m a l l y  metamorphosed marbl'es and impure m a r b l e s .  I n  

a c t u a l  f a c t ,  e v i d e n c e  s u p p o r t s  r e g i o n a l  metamorphism of t h e  

s e d i m e n t s  t o  a m p h i b o l i t e  f a c i e s  o c c u r r e d  p c i o r  to i n t r u s i o n  
I 

o f  t h e  q u a r t z  monzon i t e .  The s k a r n  development  is t h e  r e s u l t  



of late stage intrusion of aplite and pegmatite dykes and 

sills. Some Cu-Pb-Zn-Ag mineralization is probably 

syngenetic. No significant increase in sulphides occurs in 

the skarns and the discontinuity in sulphides within the 

metasediments is probably related to the emplacement of the 

intrusives. 

7.2 Table of Formations 

UPPER CRETACEOUS OR YOUNGER 

QV quartz vein 

MID-CRETACEOUS 

Intrusive Rocks 

Qfp quartz (feldspar) porphyry 
AP aplite 
Peg pegmatite 
ms(+bi)QM - muscovite ( +  - biotite)-quartz 

mon zoni te 
bi QM biotite-quartz monzonite, 

biotite-granodiorite 
biQM-m megacrystic ( in part fluxion 

textured) biotite-quartz 
monzonite, megacrystic 
biotite-granodiorite 

PROTEROZOIC 

Metasedimentary Rocks 

qtzt 

skarn-calc-silicate and 
quartzite rocks with no 
remnant fabric and/or 
bedding 

well banded calc-silicate 
bearing metasediments and 
hornfelsed equivalents with 
garnet (gar) diopside (di) , 
actinolite (act) and 
idocrase (idol, amphibole 
( amph 

quartzite, banded quartzite, 
minor quartz schist 



m i c a c e o u s  q u a r t z i t e  

p y r r h o t i t e  b e a r i n g  
q u a r t z i t e  

t h i n l y  i n t e r l a m i n a t e d  
impure  r e c r y s t a l l i z e d  
l i m e s t o n e  and impure 
s i l i c e o u s  meta- 
s e d i m e n t s ;  q u a r t z i t e  >50% o f  
u n i t  

r e c r y s t a l l i z e d  l i m e s t o n e  
( m a r b l e ) ,  may c o n t a i n  t h i n  
b a n d s  of  i d o c r a s e  and o t h e r  
m e t a s e d i m e n t s  

lSl t h i n l y  i n t e r l a m i n a t e d  
impure  r e c r y s t a l l i z e d  
l i m e s t o n e  and impure 
s i l i c e o u s  m e t a s e d i m e n t s ,  
l i m e s t o n e  >50% o f  u n i t  

p a r a g n e i s s ,  b i o t i t e - q u a r t z -  
f e l d s p a r  p a r a g n e i s s ;  l o c a l  
minor  d i o p s i d e - c a l c i t e -  
q u a r t z - g n e i s s  ( c a l c - g n e i s s )  

7 .3  D e s c r i p t i o n  o f  Rock U n i t s  

D e s c r i p t i o n s  of  i n d i v i d u a l  r o c k  samples  are l i s t e d  

i n  Appendix V I ,  a l o n g  w i t h  t r a c e  e l emen t  c o n t e n t s .  

7 .3 .1  M e t a s e d i m e n t a r y  Rocks 

U n i t  Pgn p a r a g n e i s s ,  b i o t i t e - q u a r t z  f e l d s p a r  p a r a g n e i s s ,  
local minor  d i o p s i d e - c a l c i t e - q u a r t z  g n e i s s  
( c a l c - g n e i s s )  

I n  t h e  m e t a s e d i m e n t a r y  s e q u e n c e ,  t h e  p a r a g n e i s s  

( b i o t i t e - q u a r t z - f e l d s p a r  g n e i s s )  a r e  most abundan t .  In  

g e n e r a l ,  t h i s  u n i t  g r a d e s  i n t o  t h e  q u a r t z  monzon i t e  a s  

d i s c r e t e  l e n s e s ,  t h e  c o n t a c t s  of  which a r e  d i f f i c u l t  to map. 



The r o c k  is f i n e - g r a i n e d ,  g r e y ,  g r e y - g r e e n  t o  bu f f  and 

composed e s s e n t i a l l y  o f  f e l d s p a r  (25-30% 1 ,  b i o t i t e  (25-50%) 

and q u a r t z  (25 -35%)  g r a i n s  c o n t a i n e d  i n  a b i o t i t e - c h l o r i t e  

groundmass .  The b i o t i t e  is o c c a s i o n a l l y  s t a i n e d  by l i m o n i t e ,  

r e s u l t i n g  i n  a  r e d d i s h  wea the red  rock .  The r o c k  a p p e a r s  

f o l i a t e d  b u t  t h i s  is e s s e n t i a l l y  due  to t h e  " g n e i s s i c "  t e x t u r e  

and t h i n  bands  of  b i o t i t e  - + q u a r t z ,  f e l d s p a r .  Minor c a r b o n a t e  

and d i o p s i d e  o c c u r s  w i t h i n '  t h e  groundmass of some v a r i a n t s .  

L o c a l  p y r i t e  - + p y r r h o t i t e  (+ - 1%) o c c u r  a l o n g  some bands .  

U n i t  1s r e c r y s t a l l i z e d  l i m e s t o n e  ( m a r b l e )  

IsI t h i n l y  i n t e r l a m i n a t e d  impure r e c r y s t a l l i z e d  
l i m e s t o n e  and impure s i l i c e o u s  m e t a s e d i m e n t s ,  
l i m e s t o n e  >SO% o f  u n i t  

I n  g e n e r a l ,  t h e  c a r b o n a t e  r o c k s  o c c u r  a s  t h i c k ,  

wel l -bedded  l a y e r s  s t r a t i g r a p h i c a l l y  bound by m e t a s e d i m e n t s  

( q u a r t z i t e s ,  c a l c - s i i c a t e s )  and/or  unconformably  w i t h  q u a r t z  

m o n z o n i t e s .  A l l  o f  t h e  c a r b o n a t e s  a r e  r e c r y s t a l l i z e d  

l i m e s t o n e s  ( m a r b l e )  c o n s i s t i n g  of  medium-grained (+  - 5 mm) 

c a l c i t e .  

The p u r e r  members are w h i t e  on t h e  f r e s h  s u r f a c e  and 

w e a t h e r s  g r e y  to l i g h t  brown. The r o c k  c h a r a c t e r i s t i c a l l y  h a s  

a g r a n u l a t e d  " s u g a r y n  t e x t u r e  and t e n d s  to crumble  e a s i l y  

a l o n g  f r a c t u r e s  to form l o o s e  "sandy"  t a l u s .  Bedding is 

d i s t i n g u i s h e d  by v a r y i n g  g r a i n  s i z e  of  t h e  c a l c i t e  or by t h e  

s u b t l e  c h a n g e s  i n  c o l o u r  o f  t h e  wea the red  s u r f a c e .  Accessory  

i d o c r a s e  i n  s m a l l  amounts ((5%) may be p r e s e n t .  

The impure v a r i e t y  ( I s I )  is d i s t i n g u i s h e d  by t h e  

p r e s e n c e  of  s i l i c e o u s  l a y e r s  and/or  minor  q u a r t z  g r a i n s .  

I 



A c c e s s o r y  m i n e r a l s  o f t e n  a s s o c i a t e d  w i t h  t h e  impure l i m e s t o n e  

a r e  i d o c r a s e ,  g a r n e t ,  d i o p s i d e .  The i d o c r a s e  forms d i s t i n c t i v e  

b a n d s  ( +  5  mm)  and w e a t h e r s  up f rom t h e  ca lc i te .  For t h e  - 
p u r p o s e s  of  mapping,  t h i s  u n i t  is d i s t i n g u i s h e d  from t h e  o t h e r  

m e t a s e d i m e n t s  by t h e  p e r c e n t a g e  o f  c a l c i t e  ( >  50%) to  t h e  

i m p u r i t i e s .  L a y e r s  t e n d  to  be t h i n  ( 1 - 5  m w i d e ) .  

Cu-Pb-Zn-Ag m i n e r a l i z a t i o n  o c c u r s  w i t h i n  a v a r i e t y  

o f  t h i s  u n i t  i n  a  few i s o l a t e d  o c c u r r e n c e  on t h e  w e s t e r n  

r i d g e  sys tem.  T h i s  is more f u l l y  d e s c r i b e d  i n  Economic 

Geology. 

U n i t  q t z t  q u a r t z i t e ,  banded q u a r t z i t e ,  minor  q u a r t z  
s c h i s t  

q t z t m  micaceous  q u a r t z i t e  
q t z t  p y r r h o t i t e  b e a r i n g  q u a r t z i t e  
q t z t r  t h i n l y  i n t e r l a m i n a t e d  impure r e c r y s t a l l i z e d  

l i m e s t o n e  and impure  s i l i c e o u s  m e t a s e d i m e n t s  
( q u a r t z i t e  >50% o f  u n i t )  

Of t h e  q u a r t z i t e  p r e s e n t  on t h e  p r o p e r t y ,  t h e  w h i t e  

t o  g r e y  and banded v a r i e t i e s  a r e  m o s t  common. A l l  q u a r t z i t e s  

a r e  f i n e - g r a i n e d ,  compact and commonly w i t h  l i m o n i t e  s t a i n e d  

f r a c t u r e s .  The f r e s h  s u r f a c e  v a r i e s  i n  c o l o u r  from w h i t e  to 

g r e y - g r e e n  and g r e y .  White  q u a r t z i t e s  t e n d  to o c c u r  i n  

8 m a s s i v e ,  t h i c k  b e d s  and may c o n t a i n  minor  p y r i t e  and/or  

p y r r h o t i t e  ( ( 2 % ) .  Bedding is d e f i n e d  by t h i n  d a r k  l a y e r s  i f  

p r e s e n t ,  p o s s i b l y  of  f i n e - g r a i n e d  b i o t i t e  ( o r  g r a p h i t e ) .  The 

g r e y  and banded v a r i e t i e s  g r a d e  from t h e  p u r e r  w h i t e  q u a r t z i t e  
I 

t o  a medium-grained q u a r t z  s c h i s t .  The s c h i s t s  o c c u r  as minor 

t h i n  l a y e r s  and a r e  compr i sed  p r i n c i p a l l y  of  q u a r t z  w i t h  minor  

f e l d s p a r  and b i o t i t e .  The banded q u a r t z i t e s  a r e  well-bedded 



and l o c a l l y  c o n t a i n  up to 2 %  p y r i t e  - + g a l e n a  - + s p h a l e r i t e  

( s ample  3 7 5 l 7 R ) .  Most s u l p h i d e s  o c c u r  i n  s e l e c t i v e  h o r i z o n s ,  

are f i n e - g r a i n e d  and have i n t e r l o c k i n g  b o u n d a r i e s  w i t h  t h e  

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

m i n e r a l i z a t i o n  prior to r e g i o n a l  metamorphism h a s  o c c u r r e d .  

The micaceous  q u a r t z i t e  ( q t z t , )  o c c u r s  i n  t h i n  

l a y e r s  (1 -5  meters wide )  and is d i s t i n c t  from o t h e r  

m e t a s e d i m e n t s  by i ts d a r k  g r e y  to b l a c k  c o l o u r  and s t r o n g  

f o l i a t i o n .  The p redominan t  m i n e r a l  is q u a r t z ,  w i t h  t h i n  

l e n s e s  o f  f e l d s p a r ,  f i n e - g r a i n e d  b i o t i t e  and amphibo le .  Minor 

p y r i t e  o c c u r s  i n  l e n s e s  a l o n g  f r a c t u r e s .  I n  o u t c r o p ,  t h e  r o c k  

is e x t r e m e l y  f r a c t u r e d  and samples  b r e a k  i n t o  p l a t y  p i e c e s .  

L imon i t e  s t a i n i n g  o c c u r s  on wea the red  and f r a c t u r e  p l a n e s  i n  

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

D i f f e r e n t i a t i o n  from p y r r h o t i t e  b e a r i n g  q u a r t z i t e  

( q t z t p o )  and t h e  o t h e r  u n i t s  is n o t  c l e a r l y  d e t e r m i n e d ,  

b u t  f o r  mapping p u r p o s e s ,  g e n e r a l l y  > 2 %  p y r r h o t i t e  w a s  used t o  

d e f i n e  t h i s  u n i t .  O t h e r  c r i ter ia  used to d i s t i n g u i s h  t h i s  

u n i t  is t h e  g r e e n - g r e y  c o l o u r  on f r e s h  s u r f a c e s  and g e n e r a l  

l a c k  of  f a b r i c ,  e s p e c i a l l y  a t  c o n t a c t s  w i t h  i g n e o u s  r o c k s .  

The p y r r h o t i t e  commonly c o n s t i t u t e s  up to 1 5 %  of t h e  

r o c k  and it g r a d e s  i n t o  an impure q u a r t z i t e .  I t  is b e l i e v e d  a  

r e m o b i l i z a t i o n  o f  s u l p h i d e s  from t h e  s e d i m e n t s  was caused  by 

t h e  i n t r u s i o n .  T h i s  u n i t  is e x t r e m e l y  s i l i c e o u s  and d o e s  not  

b r e a k  e a s i l y .  The wea the red  s u r f a c e  is l i m o n i t i z e d  due  to t h e  

p r e s e n c e  o f  s u l p h i d e s .  



The impure q u a r t z i t e  ( q t z t I )  is d i s t i n g u i s h e d  by 

t h i n  l a y e r s  o f  q u a r t z i t e  and i n t e r l a m i n a t e d  c a r b o n a t e  r o c k s .  

The l a y e r i n g  d e v e l o p e d  is on a s m a l l  s c a l e  (<1 m )  and t h e  

q u a r t z i t e  l a y e r s  c o n t a i n  minor  c a l c i t e .  Accesso ry  m i n e r a l s  

o f t e n  a s s o c i a t e d  w i t h  t h i s  u n i t  i n c l u d e  e p i d o t e ,  d i o p s i d e  and 

g a r n e t .  F i n e l y  d i s s e m i n a t e d  p y r i t e  - + p y r r h o t i t e  o c c u r  i n  t h i s  

u n i t .  I n  g e n e r a l ,  t h e  impure q u a r t z i t e  ( q t z t I )  is 

d i s t i n g u i s h e d  f rom t h e  impure l i m e s t o n e  ( I s I )  by t h e  

p r e s e n c e  of >50% q u a r t z .  The two u n i t s ,  however, are 

g r a d a t i o n a l .  

U n i t  cs w e l l  banded c a l c - s i l i c a t e  b e a r i n g  me tased imen t s  
and h o r n f e l s e d  e q u i v a l e n t s  

The calc-si l icate  u n i t  r e f e r s  to any s t r a t a  

c o n t a i n i n g  a b u n d a n t  c a l c - s i l i c a t e  m i n e r a l s .  I n  g e n e r a l ,  t h e  

u n i t  is w e l l  banded ,  o c c u r r i n g  i n  t h i c k  b e d s  ( u p  t o  20 m ,  

a p p a r e n t  t h i c k n e s s )  i n t e r l a y e r e d  w i t h  q u a r t z i t e s ,  impure 

l i m e s t o n e  and p a r a g n e i s s .  The c a l c - s i l i c a t e  is f  i n e - g r a i n e d ,  

p a l e  g r e e n  i n  c o l o u r  and m a i n l y  compr ised  of  d i o p s i d e ,  q u a r t z  

and c a l c i t e .  Commonly, c o m b i n a t i o n s  of  g a r n e t ,  e p i d o t e ,  

a c t i n o l i t e / t r e m o l i t e ,  w o l l a s t o n i t e  and i d o c r a s e  are p r e s e n t .  

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

The s e q u e n c e  is i n t e r p r e t e d  t o  be t h e  r e s u l t  of t h e r m a l  and/ 

o r  r e g i o n a l  metamorphism o f  t h i n l y  i n t e r b e d d e d  c a l c a r e o u s ,  

p e l i t i c - a r e n i t e s  and c a l c a r e o u s  p e l i t e s .  

H o r n f e l s e d  e q u i v a l e n t s  of  t h e  c a l c - s i l i c a t e  u n i t  

a r e  c h a r a c t e r i s t i c a l l y  v e r y  f i n e - g r a i n e d ,  compact and p a l e  

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



s u b - u n i t  f rom t h e  c a l c - s i l i c a t e  s k a r n  r o c k s  ( u n i t  s k ) .  

G e n e r a l l y ,  t h e  h o r n f e l s e d  e q u i v a l e n t  of  t h e  c a l c - s i l i c a t e  form 

t h i n  l a y e r s  (1-5 m )  a t  c o n t a c t s  w i t h  i g n e o u s  d y k e s  and sills.  

The p r e d o m i n a t e  m i n e r a l s  a r e  d i o p s i d e  and q u a r t z ,  w i t h  minor  

c a l c i t e ,  g a r n e t  and e p i d o t e .  

u n i t  s k  s k a r n ;  c a l c - s i l i c a t e  and q u a r t z i t e  rocks w i t h  
n o  remnant  f a b r i c  and/or  bedd ing  

S k a r n s ,  i n  t h i s  t e x t ,  r e f e r  to c a l c - s i l i c a t e  and 

s u l p h i d e - b e a r i n g  a s s e m b l a g e s  r e s u l t i n g  from metasomatic 

a l t e r a t i o n s  of  c a r b o n a t e  r o c k s  d e r i v e d  from c o n t a c t  

metamorphism of  h o t  g r a n i t o i d  r o c k s ,  r i c h  i n  v o l a t i l e  

e l e m e n t s .  

I n  g e n e r a l ,  t h e  c a l c - s i l i c a t e  and s u l p h i d e - b e a r i n g  

s k a r n  u n i t s  o c c u r  i n  s m a l l  x e n o l i t h s  and t h i n  l a y e r s  w i t h i n  

c o n t a c t  z o n e s  o f  p e g m a t i t i c  and ( l e s s  common) a p l i t i c  dykes  

and /o r  s i l ls  and l a y e r s  o f  r e c r y s t a l l i z e d  l i m e s t o n e s  and 

c a l c - s i l i c a t e  r o c k s .  T y p i c a l l y ,  t h e  c a l c - s i l i c a t e  s k a r n  u n i t  

is v e r y  f i n e - g r a i n e d ,  compact and d e n s e .  A l so ,  t h e  r o c k  is 

q u i t e  s i l i c e o u s ,  m a i n l y  composed o f  q u a r t z ,  d i o p s i d e  and 

g a r n e t .  Accessory m i n e r a l s  e p i d o t e ,  f d o c r a s e ,  w o l l a s t o n i t e ,  ' 

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

minor  amoun t s .  The wea the red  s u r f a c e  t e n d s  to be l i m o n i t e  

s t a i n e d  d u e  to t h e  p r e s e n c e  of  s u l p h i d e s ,  g i v i n g  t h e  r o c k  a 

reddish-brown c o l o u r .  T h i s  u n i t  is d i s t i n g u i s h e d  from t h e  

ca lc-s i lc ia te  u n i t  ( u n i t  cs) by t h e  g e n e r a l  l a c k  of f a b r i c  i n  

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



M i n e r a l i z a t i o n  i n  t h e  s k a r n  r o c k s  is l o c a l  and 

c o n c e n t r a t e d .  S u l p h i d e s  a r e  g e n e r a l l y  f i n e - g r a i n e d ,  and 

c o n s i s t  o f  d i s s e m i n a t e d  p y r r h o t i t e ,  - + p y r i t e  ( +  - minor  g a l e n a ,  

s p h a l e r i t e ,  or c h a l c o p y r i t e ) ,  and g e n e r a l l y  are r e s t r i c t e d  to  

t h e  immedia te  zone n e a r  t h e  c o n t a c t  of  p e g m a t i t i c  and/or  

a p l i t i c  r o c k s .  The small d i s c o n t i n u o u s  b o d i e s  r a n g e  i n  w i d t h  

f rom cms to a few metres a v e r a g i n g  1 m wide ,  o v e r  a  s t r i k e  

l e n g t h  o f  up t o  20 m, b u t  commonly a r e  less t h a n  5 m long .  

The exposed  s k a r n  b o d i e s  are less e x t e n s i v e  and of  a  

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

S a c k s  ( 1 9 7 9 )  and G i t t i n g s  ( 1 9 8 0 ) .  T h i s  somewhat d i m i n i s h e s  

t h e i r  economic p o t e n t i a l .  The m e t a s e d i m e n t  a s semblage  is 

t h o u g h t  to have  undergone r e g i o n a l  metamorphism p r i o r  to t h e  

i n t r u s i o n  o f  C r e t a c e o u s  i g n e o u s  r o c k s .  T h i s  is a p p a r e n t  from 

t h e  f o l i a t i o n s  and f o l d s  i n  t h e  s e d i m e n t s  and s e g r e t a t i o n  

p e g m a t i t e s ,  n o t  e v i d e n t  i n  t h e  i n t r u s i v e  r o c k s .  Thus,  

p o r o s i t y  and p e r m e a b i l i t y  of  t h e  s e d i m e n t s  h a s  been r educed ,  

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

i n t r o d u c e d  by t h e  ' i n t r u s i o n  of  t h e  g r a n i t i c  magma(s) .  A l s o ,  

l i t t l e  a l t e r a t i o n  o c c u r r e d  d u r i n g  t h e  i n t r u s i o n  of  t h e  

m e g a c r y s t i c  granod io r i t e  and q u a r t z  monzon i t e  w i t h  t h e  

m e t a s e d i m e n t s ,  imp ly ing  r a t h e r  " d r y ,  c o l d "  emplacement of  t h e  

f i r s t - p h a s e  i g n e o u s  r o c k s .  The l a t e r  a p l i t e / p e g m a t i t e  complex 

c l e a r l y  produced  h y d r o t h e r m a l  r e a c t i o n s  w i t h i n  t h e  i g n e o u s  

r o c k s  and metasomat i sm of  t h e  c a l c - s i l i c a t e  and c a r b o n a t e  

r o c k s .  However, t h e  ' a p l  i te /pegmat  i t e  as semblage  is l o c a l  



and l i m i t e d  to  t h e  w e s t  and n o r t h w e s t  part o f  t h e  c l a i m  g roup .  

Ska rn  development  is r e s t r i c t e d  to t h e s e  a r e a s  and t o  w i t h i n  a 

f ew metres of  t h e  c o n t a c t s .  

7.3.2 G r a n i t i c  I n t r u s i v e  Rocks 

U n i t  bi-QM-m m e g a c r y s t i c  ( i n  part f l u x i o n  t e x t u r e d )  
b i o t i t e - q u a r t z  m o n z o n i t e ,  m e g a c r y s t i c  
b i o t i t e - g r a n o d i o r i t e  

T h i s  u n i t  r e p r e s e n t s  t h e  e a r l i e s t  phase  or p h a s e s  of 

i n t r u s i v e  a c t i v i t y  w i t h i n  t h e  MOX ( a n d  MORE-BETTER) area. The 

u n i t  o u t c r o p s  m a i n l y  i n  t h e  w e s t  c e n t r a l  p a r t  o f  t h e  MOX c l a i m  

g r o u p  a s  dyke-  and s i l l - l i k e  b o d i e s  i n t r u d i n g  t h e  

m e t a s e d i m e n t a r y  a s semblage .    om position all^ t h i s  u n i t  is a  

b i o t i t e - g r a n o d i o r i t e  w i t h  some g r a d a t i o n  to a  q u a r t z  

monzon i t e .  L a t e  m e g a c r y s t s  o f  p e r t h i t e  have deve loped  and i n  

p a r t  e x h i b i t  a f l u x i o n  t e x t u r e  ( f l o w )  a round x e n o l i t h s  o f  

m e t a s e d i m e n t  and a l o n g  c o n t a c t s .  T h i s  u n i t  is c u t  by 

e q u i g r a n u l a r  q u a r t z  monzon i t e  ( u n i t  bi-QM). 

U n i t  bi-QM b i o t i t e - q u a r t z  monzon i t e  
b i o t i t e - g r a n o d i o r i t e  

The b i o t i t e - q u a r t z  monzon i t e  is g e n e r a l l y  l i g h t  

g r e y ,  f i n e - t o  medium-grained,  e q u i g r a n u l a r  and homogenous. 

L o c a l  v a r i a t i o n s  to b i o t i t e - g r a n o d i o r i t e  do o c c u r  b u t  

e s s e n t i a l l y  t h e  i n t r u s i v e  is composed of  35-65% p l a g i o c l a s e ,  

10-30% K - f e l d s p a r ,  15-30% q u a r t z  and 5-10% b i o t i t e .  The 

p r e s e n c e  of h o r n b l e n d e  is r a r e  a n d ,  where p r e s e n t ,  g e n e r a l l y  

c o n s t i t u t e s  less t h a n  2 %  of  t h e  rock .  



T h i s  u n i t  ( a s  w e l l  a s  t h e  m e g a c r y s t i c  v a r i e t y  - u n i t  

bi-QM-m) is g e n e r a l l y  f r e s h  and m a s s i v e .  These i n t r u s i v e s  

o c c u r  m a i n l y  a s  t h i n  l e n t i c u l a r  b o d i e s  of  s i l ls  and dykes  

w i t h i n  s c r e e n s  o f  p a r a g n e i s s  and b i o t i t e - q u a r t z - f e l d s p a r  

s c h i s t s .  They t e n d  to  be r e s i s t i v e  to w e a t h e r i n g  e x c e p t  where 

l o c a l l y  f r a c t u r e d .  A l t e r a t i o n  of  f e l d s p a r s  to k a o l i n i t e  o c c u r  

and c h l o r i t i z a t i o n  and l i m o n i t i z a t i o n  of  t h e  maf i c  m i n e r a l s  

o c c u r  i n  t h e s e  f r a c t u r e  zones .  E p i d o t e  and ser ic i te  a r e  

p r e s e n t  w i t h i n  f r a c t u r e  zones  and n e a r  c o n t a c t s  w i t h  

m e t a s e d i m e n t s .  The a l t e r e d  i g n e o u s  r o c k s  t e n d  t o  w e a t h e r  

r e c e s s i v e l y  to f i n e  c rumbly  t a l u s .  

Some areas o f  m u s c o v i t e -  and m u s c o v i t e - b i o t i t e  

q u a r t z  monzon i t e  ( u n i t  m s  ( +  - b i )  Q M ) )  o c c u r ,  more f r e q u e n t l y  

i n  t h e  n o r t h  p a r t  o f  t h e  claims. I t  is n o t  c e r t a i n  what 

r e l a t i o n  t h i s  i n t r u s i v e  phase  h a s  w i t h  t h e  o t h e r  i n t r u s i v e s ,  

however,  t h e  n a t u r e  and a l t e r a t i o n  of  t h e s e  r o c k s  s u g g e s t  t h i s  

u n i t  is a  t h i r d - p h a s e  sequence  o f  t h e  main i n t r u s i v e  e v e n t .  

U n i t  Peg, U n i t  A p  p e g m a t i t e ,  a p l  i t e  

Smal l  p e g m a t i t i c l ( u n i t  Peg )  and a p l i t i c  ( u n i t  Ap) 

dykes  and s i l l - l i k e  b o d i e s  c r o s s - c u t  t h e  i g n e o u s  and 

m e t a s e d i m e n t a r y  r o c k s .  These u n i t s  a t e  abundan t  i n  t h e  

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

d i m e n s i o n s  l a r g e  enough to be mapped. S e g r e g a t i o n  p e g m a t i t e s  

o c c u r  w i t h i n  t h e  m e t a s e d i m e n t a r y  package and can be  

d i s t i n g u i s h e d  from t h e  l a t e r  p e g m a t i t e s  by t h e  p t y g m a t i c  

f o l d s ,  b o u d i n s ,  d i f f u s e  c o n t a c t s  w i t h  t h e  s e d i m e n t s  and 

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



r e s p o n s i b l e  f o r  s k a r n i f  i c a t  i o n  of  t h e  c a l c - s i l i c a t e  u n i t s .  

The l a te r  h y p a b y s s a l  p e g m a t i t e s  i n v a r i a b l y  c r o s s c u t  a l l  

m e t a s e d i m e n t s  , s e g r e g a t i o n  p e g m a t i t e s  and i g n e o u s  r o c k s .  T h i s  

u n i t  is g e n e r a l l y  medium to c o a r s e - g r a i n e d  w i t h  q u a r t z ,  

f e l d s p a r  - + m u s c o v i t e .  C o n t a c t s  a r e  s h a r p  and/or  s u t u r e d ,  

a l t h o u g h  t h e  p e g m a t i t e s  may g r a d e  i n t o  ap l i tes .  The a p l i t i c  

d y k e s  a r e  compr i sed  o f  f i n e - g r a i n e d  q u a r t z  and f e l d s p a r .  I n  

one we l l - exposed  s e c t i o n ,  v e r y  f i n e - g r a i n e d  p i n k  g a r n e t s  a r e  

d i s s e m i n a t e d  t h r o u g h o u t .  T h i s  s u g g e s t s  t h a t  a p l i t e s  and 

p e g m a t i t e s  w e r e  emplaced i n  a  h i g h  t e m p e r a t u r e  r eg ime .  The 

m e g a c r y s t i c  b i o t i t e - g r a n o d i o r i t e  and q u a r t z  monzon i t e  a r e  

somewhat a l t e r e d  h y d r o t h e r m a l l y  due  t o  t h e  i n t r u s i o n  of t h e  

p e g m a t i t e .  A l s o ,  t h e  c a r b o n a t e  and c a l c - s i l i c a t e  

m e t a s e d i m e n t s  are me tasomat i zed  a t  t h e  p e g m a t i t e  c o n t a c t s .  

U n i t  Q f p  q u a r t z - f e l d s p a r  p o r p h y r y  d y k e s  

T h i s  u n i t  c o n s i s t s  o f  an a p h a n i t i c  to v e r y  

f i n e - g r a i n e d  g r e y - g r e e n  to t a n  ( p o s s i b l y  l e a c h e d )  

q u a r t z o - f e l d s p a t h i c  ground mass. Smal l  s u b h e d r a l  clear q u a r t z  

( 2  mm)  and K - f e l d s p a r  ( u p  to 5 mm) p h e n o c r y s t s  are 

d i s s e m i n a t e d  t h r o u g h o u t .  Smal l  l i m o n i t i z e d  p i t s  may o c c u r  

w i t h i n  t h e  w e a t h e r e d  r i n d  and b l a c k  manganese o x i d e  l o c a l l y  

s t a i n s  f r a c t u r e d  p l a n e s .  T h i s  u n i t  is r e c e s s i v e l y  wea the red  

i n  o u t c r o p  and b r e a k s  e a s i l y  a l o n g  c l o s e l y  spaced  c l e a v a g e  

p l a n e s ,  r e s u l t i n g  i n  s h a r d - l i k e  broken  t a l u s  1 5  cm x  20 cm i n  

s i z e .  T h e s e  d y k e s  v a r y  i n  wid th  from 1 t o  6 metres and 

c r o s s c u t  a l l  o t h e r  r o c k  t y p e s  on t h e  p r o p e r t y .  Tempelman- 



K l u i t  ( 1 9 7 7 )  mapped t h i s  u n i t  a s  KTqfp and is b e l i e v e d  to be 

mid -Cre taceous  t o  T e r t i a r y  ( ? )  i n  age .  

7.3.3 

U n i t  Qv Q u a r t z  v e i n s  

Whi te  q u a r t z  v e i n s  a r e  widesp read  w i t h i n  t h e  igneous  

and m e t a s e d i m e n t a r y  u n i t s .  They c o n s i s t  o f  w h i t e  e u h e d r a l  

q u a r t z  and a r e  commonly l i m o n i t e  s t a i n e d  a t  c o n t a c t s  and 

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

o c c u r  a s  d i s s e m i a n t e d  g r a i n s  o r  i n  l e n s e s  a l o n g  f r a c t u r e s .  I n  

one exposed  s e c t i o n ,  vuggy c a v i t i e s  are l i n e d  w i t h  c o a r s e  

g a l e n a  c r y s t a l s  ( u p  to 1.5 c m ) .  T h i s  q u a r t z  v e i n  ( 0 . 1  m x 1.0 

m )  c r o s s c u t  q u a r t z i t e  and impure m a r b l e  ( s a m p l e  37577R). 

I n  g e n e r a l ,  t h e  v e i n s  r a n g e  from 0 . 1  to 0.5 m wide.  

One v e i n  on t h e  MORE-BETTER Cla ims  is 1 0  m wide,  and is 

s t a i n e d  w i t h  m a l a c h i t e  and a z u r i t e  ( s ample  37565R).  

7.4 S t r u c t u r e  

The m e t a s e d i m e n t a r y  r o c k s  have  been complex ly  f o l d e d  

p r i o r  t o  t h e  i n t r u s i v e  a c t i v i t y .  T h i s  is r e f l e c t e d  by w e l l  

d e v e l o p e d  i s o c l i n a l  f o l d s  w i t h i n  t h e  f o l i a t i o n s  of  t h e  

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

Nor th - sou th  t r e n d i n g  a n t i f o r m s  and synfo rms  are e v i d e n t  i n  t h e  

c o n t i n u o u s  b e d s  i n  t h e  n o r t h w e s t .  In  t h e  c e n t r a l  and 

s o u t h w e s t  a r e a ,  m e t a s e d i m e n t s  are a b s e n t  due to t h e  i n t r u s i v e  

and d e f o r m a t i o n  p a t t e r n s  a r e  d i f f i c u l t  to map. S e g r e g a t i o n  

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

o f  t h e  m e t a s e d i m e n t s .  These p e g m a t i t e s  a r e  boudinaged  and t h e  

I i n t e r n a l  f o l d i n g  p r o b a b l y  r e f l e c t s  l a r g e r  s t r u c t u r e s .  



Evidence  i n d i c a t e s  t h a t  t h e  i g n e o u s  r o c k s  most 

l i k e l y  i n t r u d e d  a l o n g  weak p l a n e s  o f  p e l i t i c  m e t a s e d i m e n t s  

( p a r a g n e i s s  and b i o t i t e - q u a r t  z - f e l d s p a r  s c h i s t )  b u t  minor  d r a g  

f a u l t s  i n  t h e  more compe ten t  l a y e r s  ( q u a r t z i t e s )  s u g g e s t  

con temporaneous  movement w i t h  t h e  i n t r u s i v e  a c t i v i t y .  

J o i n t i n g  and f r a c t u r i n g  is w e l l  deve loped  i n  t h e  

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

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

f r a c t u r e  sets t r e n d  n o r t h e a s t  to n o r t h w e s t  w i t h  s t e e p  to 

v e r t i c a l  d i p s .  Smal l  s h e a r  zones  w i t h  t h e  i g n e o u s  r o c k s  a r e  

i n t e n s e l y  s e r i c i t i z e d ,  l i m o n i t i z e d  and c h l o r i t i z e d .  P e g m a t i t e  

and a p l i t e  d y k e s  g e n e r a l l y  remain  u n a l t e r e d  and p r o b a b l y  

occupy  d i l a t i o n  zones .  

The q u a r t z - f e l d s p a r  p o r p h y r y  dykes  t r e n d  n o r t h e a s t  

to n o r t h w e s t  and d i p  s t e e p l y  a t  55-70° to t h e  west. These  

a p p a r e n t l y  follow t h r o u g h  major  f r a c t u r e  sets c r o s s c u t t i n g  t h e  

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

t h e  p o r p h y r y  dykes  is r e f l e c t e d  i n  t h e  l e a c h e d  and a l t e r e d  

r o c k s  which m e c h a n i c a l l y  b r e a k  down to s h a r p ,  p l a t y  pieces i n  

t a l u s .  

Two major  f r a c t u r e  zones  i n  t h e  c e n t r a l  v a l l e y  t r e n d  

n o r t h - s o u t h  and a r e  d e l i n e a t e d  on t h e  a i r - p h o t o g r a p h s  and from 

t h e  VLF-EM s u r v e y .  Mapping r e v e a l e d  t h e  l i n e a t i o n s  to be 

i n t e n s e l y  f r a c t u r e d  q u a r t z  p o r p h y r y  dykes .  I t  is n o t  known i f  

d i s p l a c e m e n t  o c c u r r e d  o r  i f  t h e s e  zones  a r e  j u s t  e x t e n s i o n a l  

f r a c t u r e s .  



7 .5  Metamorphism 

The metased  i m e n t a r y  r o c k s  underwent  r e g i o n a l  

metamorphism p r i o r  to t h e  emplacement  of i g n e o u s  r o c k s  to a t  

l e a s t  lower a m p h i b o l i t e  f a c i e s .  T h i s  is e x e m p l i f i e d  by t h e  

diopside-actinolite-quartz-garnet-epidote assemblage  of  t h e  

c a l c - s i l i c a t e  u n i t  and t h e  b i o t i t e - q u a r t z - f e l d s p a r - g a r n e t  

a s semblage  w i t h  s e g r e g a t i o n  p e g m a t i t e s  ( m o b i l i z a t e s )  of  t h e  

p e l i t i c  s e d i m e n t s .  The development  of  metamorphic  f a b r i c ,  

i n c l u d i n g  g n e i s s i c  t e x t u r e ,  band ing  and f o l i a t o n  i n  t h e  

p e l i t i c  u n i t s  as w e l l  as r e c r y s t a l l i z a t i o n  of t h e  l i m e s t o n e s ,  

o c c u r r e d  a t  t h i s  t i m e .  

The i n t r u s i o n  o f  m e g a c r y s t i c  g r a n o d i o r i t e  and q u a r t z  

monzon i t e  produced  no s i g n i f i c a n t  t h e r m a l  o v e r p r i n t  on t h e  

me tased  i m e n t s  . C o n t a c t s  between t h e  i g n e o u s  and s e d i m e n t a r y  

r o c k s  a r e  s h a r p ,  w i t h  no h o r n f e l s i c  deve lopment  i n  q u a r t z i t e s  

or i n c r e a s e  i n  c a l c i t e  g r a i n  s i z e  of  t h e  c a r b o n a t e s .  

P y r i t e  and /o r  p y r r h o t i t e ,  w idesp read  i n  t h e  

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

c o n s t i t u e n t s  o f  t h e  s e d i m e n t a r y  r o c k s .  D i s s o l u t i o n ,  

r e m o b i l i z a t i o n  and c o n c e n t r a t i o n  may have o c c u r r e d  d u r i n g  

r e g i o n a l  a n d / o r  t h e r m a l  metamorphism. 

T h e r m a l l y  metamorphosed c a r b o n a t e  r o c k s  due to t h e  

i n t r u s i o n  o f  " h o t ,  w e t "  p e g m a t i t i c  and a p l i t i c  magma(s) 

produced  s k a r n .  The l i m i t e d  e x t e n t  o f  t h e  s k a r n  is p r o b a b l y  

d u e  to t h e  i m p e r m e a b i l i t y  o f  t h e  p r e v i o u s l y  r e g i o n a l  

metamorphosed l i m e s t o n e s .  



The q u a r t z - f e l d s p a r  p o r p h y r y  dykes  had l i t t l e  or no 

t h e r m a l  e f f e c t  on t h e  i g n e o u s  and m e t a s e d i m e n t a r y  r o c k s  when 

i n t r o d u c e d  i n t o  t h e  area. 

7.6 A l t e r a t i o n  

S u r f a c e  w e a t h e r i n g  o f  t h e  i n t r u s i v e  r o c k s  is of 

minor  i m p o r t a n c e ,  however,  t h e  d i s t i n c t  b l a c k  o x i d e  c o a t i n g  o n  

s k a r n  and impure l i m e s t o n e  is a d i s t i n g u i s h i n g  f e a t u r e  of t h e  

a s s a y a b l e  m i n e r a l i z e d  m e t a s e d i m e n t s  . The d u l l  l u s t r e  of t h e  

o x i d e  c o a t i n g  may be e a s i l y  o v e r l o o k e d  when mapping or 

p r o s p e c t i n g .  

A l t e r a t i o n  a s s o c i a t e d  w i t h  l a t e  s h e a r ,  f r a c t u r e  

zones  s k a r n  a s s o c i a t e d  and v e i n  m i n e r a l i z a t i o n  a r e  l o c a l l y  

s i g n i f i c a n t .  W i t h i n  s h e a r  and f r a c t u r e  zones  of t h e  i g n e o u s  

r o c k s ,  k a o l i n i z a t i o n ,  s e r i c i t i z a t i o n  and l i m o n i t i z a t i o n  a r e  

p r e v e l a n t  a l t e r a t i o n  f e a t u r e s .  The r o c k  b r e a k s  down e a s i l y  i n  

t h e s e  areas to f i n e  c rumbly  t a l u s  and r e c e s s e d  topography .  

C h l o r i t i z a t i o n  and hemat i  z a t i o n  a l o n g  f r a c t u r e s  and j o i n t s  

o c c u r .  

Q u a r t  z - f e l d s p a r  p o r p h y r y  d y k e s  a r e  e x t r e m e l y  

l e a c h e d .  P y r i t e  may have o c c u p i e d  t h e  e x i s t i n g  c u b i c  p i t s  and 

m a f i c  m i n e r a l s  migh t  have  been s u b s e q u e n t l y  a l t e r e d  t o  c l a y  

m i n e r a l s .  

S u l p h i d e  and ma£ i c  m i n e r a l s  a r e  wea the red  to  

l i m o n i t e  i n  t h e  m e t a s e d i m e n t s .  O t h e r  s i g n i f i c a n t  a l t e r a t i o n  

f e a t u r e s  are n o t e d  i n  S e c t i o n  7.7 - Economic Geology. 



7.7 . Economic Geology 

M i n e r a l i z a t i o n  of  economic i n t e r e s t  can be 

c a t e g o r i z e d  i n t o  t h r e e  b a s i c  t y p e s :  1) s k a r n  m i n e r a l i z a t i o n ,  

2 )  impure r e c r y s t a l l i z e d  l i m e s t o n e  w i t h  s y n g e n e t i c  

m i n e r a l i z a t i o n ,  and 3 )  v e i n -  and/or  f r a c t u r e - r e l a t e d  

m i n e r a l i z a t i o n .  

7 .7 .1  S k a r n s  

The s k a r n  u n i t  (see 7 .3 .1)  is a c a l c - s i l i c a t e  

a s semblage  b e a r i n g  no remnant  f a b r i c ,  l o c a l l y  c o n t a i n i n g  

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

l e n s e s  and x e n o l i t h s  d e v e l o p e d  a t  p e g m a t i t i c / a p l i t i c  c o n t a c t s .  

D i s s e m i n a t e d  p y r i t e  o r  p y r r h o t i t e  ( a v g  5 % )  is common w i t h  t h e  

r a r e  o c c u r r e n c e  of  m a l a c h i t e  - + c h a l c o p y r i t e .  Of t h e  s a m p l e s  

a n a l y s e d ,  Cu-bearing samples  were s t a i n e d  w i t h  m a l a c h i t e  and 

also c o n t a i n e d  h i g h  Ag c o n t e n t s  (48.0 - 100.0  ppm i n  37567R 

and 37568R).  N o  d i s c r e t e  Cu- or Ag-bearing m i n e r a l s  were 

o b s e r v e d .  Non-minera l ized  calc-sil  i c a t e  s k a r n  a r e  l o c a l  and 

rare; i n t e n s e  l i m o n i t i z a t i o n  o f  t h e s e  r o c k s ,  however ,  s u g g e s t s  

t h a t  t h e  s u l p h i d e s  have been o x i d i z e d .  

The s k a r n  u n i t  d o e s  n o t  w a r r a n t  f u r t h e r  i n t e r e s t  due 

t o  l a c k  o f  c o n t i n u o u s  m i n e a b l e  d i m e n s i o n s  or g r a d e  o f  

m i n e r a l i z a t i o n .  A s  d i s c u s s e d  above ,  t h i s  is t h o u g h t  to be due 

t o  t h e  l i m i t e d  p e r m e a b i l i t y  of  c a r b o n a t e  r o c k s  and r e s u l t a n t  

l a c k  of  r e a c t i o n  of  h y d r o t h e r m a l  f l u i d s  i n t r o d u c e d  i n t o  t h e  

metamorphosed c a l c - s i l i c a t e s  by t h e  i n t r u s i v e s .  
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7.7.2 Impure R e c r y s t a l l i z e d  Limes tone  w i t h  S y n g e n e t i c  

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

T h i s  c a r b o n a t e  u n i t ,  as found on w e s t e r n  MOX C la ims ,  

is d i s t i n c t i v e  i n  i ts c o n s i s t e n t  a p p e a r a n c e  and un i fo rm s t y l e  

o f  m i n e r a l i z a t i o n .  I t  is c h a r a c t e r i s t i c a l l y  s t a i n e d  w i t h  

b l a c k  Fe-Mn o x i d e s  and d i s p l a y s  a f r a c t u r i n g  o r  p a r t i n g  

p a r a l l e l  to  o r i g i n a l  bedding .  The r o c k  c o n s i s t s  of  c a l c i t e ,  

p a l e  red-brown g a r n e t ,  d i o p s i d e  and a c t i n o l i t e ,  and t h e  

g e n e r a l  a p p e a r a n c e  s u g g e s t s  t h a t  t h e  m i n e r a l  a s semblage  is due 

p r i m a r i l y  to  h o r n f e l s i n g  of  a  m a r l y  s e d i m e n t  and - n o t  

s k a r n i f i c a t i o n  p r o c e s s e s ,  a l t h o u g h  i n  t w o  o c c u r r e n c e s  it is 

found a d j a c e n t  to  nar row p e g m a t i t e  s i l l s  ( F i g s .  4 and 5 ) .  I t  

is found i n  i n t e r m i t t e n t  e x p o s u r e s  o v e r  wide a r e a s  ( r e p e a t e d  

by f o l d i n g ? )  i n  beds  from 5  cm to 1 . 5  metres i n  t h i c k n e s s .  

E l sewhere  it o c c u r s  i n  f l o a t .  

M i n e r a l i z a t i o n  is f i n e - g r a i n e d ,  d i s s e m i n a t e d ,  and 

c o n s i s t s  o f  up t o  5% g a l e n a  ( u p  to 1 man i n  s i z e ) ,  s p h a l e r i t e  

( t r a c e  to  5 % )  and c h a l c o c i t e  were no ted  i n  a few spec imens  

( c o n f i r m e d  b y  m i c r o p r o b e  s t u d i e s ,  Appendix V I I ) .  M a l a c h i t e  

a n d ,  more r a r e l y ,  a z u r i t e  s t a i n i n g  are p r e s e n t .  S p h a l e r i t e  is 

o c c a s i o n a l l y  banded and may o c c u r  on f r a c t u r e  p l a n e s .  

With t h e  e x c e p t i o n  of  one sample ,  t h e  r o c k s  are 

u n i f o r m l y  w e l l  m i n e r a l i z e d  ( T a b l e  1 0 ,  s e c t i o n  8 .2)  and c o n t a i n  

41-6550 ppm Cu ( a v e r g e  0.32% Cu) , 730 ppm-3.08% Pb ( a v e r a g e  

1.31% P b ) ,  830 ppm-2.96% Zn ( a v e r a g e  1 .36% Zn) and 3 . 3  

ppm-19.00 o z / t o n  Ag ( a v e r a g e  6.07 o z / t o n  Ag). Microprobe and 

p o l i s h e d  t h i n  s e c t i o n  e x a m i n a t i o n  (Appendix  V I I )  have r e v e a l e d  

t h a t  t h e r e  are no Ag-minerals  i n  t h e  w e l l - m i n e r a l i z e d  r o c k s ,  
i 

b u t  t h a t  t h e  Ag is c o n t a i n e d  i n  s e c o n d a r y  ( ? )  coppdr m i n e r a l s .  
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The main a r e a  o f  i n t e r e s t  l i e s  i n  t h e  c e n t r e  r i d g e  

on MOX West. The re  are t w e l v e  mapped a r e a s  o f  

Cu-Pb-Ag-mineralized impure c a r b o n a t e .  Some of t h e  samples  

were c o l l e c t e d  i n  f l o a t  or from s u b c r o p ,  and t h e  a c t u a l  

d i m e n s i o n s  o f  c o n t a c t  r e l a t i o n s h i p s  of  t h e s e  r o c k s  remain  

u n c e r t a i n .  Due to t h e  s imi la r  a p p e a r a n c e  of  a l l  u n i t s  mapped, 

a s  w e l l  as t h e  c o n s i s t e n t  f i n e - g r a i n e d  m i n e r a l i z a t i o n  and 

p r o b a b l e  h o r n f e l s e d  ( a s  opposed  t o  s k a r n i f i e d )  c h a r a c t e r  o f  

t h e  r o c k s ,  it seems most l i k e l y  t h a t  t h e  m i n e r a l i z a t i o n  

r e f l e c t s  o r i g i n a l  s e d i m e n t a r y  ( s y n g e n e t i c )  s u l p h i d e s .  

C o n s e q u e n t l y ,  t h e  p o s s i b i l i t y  o f  t r a c i n g  t h e s e  u n i t s  l a t e r a l l y  

u n d e r c o v e r  seems q u i t e  f a v o u r a b l e ;  s o i l  g e o c h e m i s t r y  ( s e c t i o n  

8 . 3 )  and g e o p h y s i c s  ( s e c t i o n  I X  and Appendix I )  may i n d i c a t e  

t h a t  non-ou tc ropp ing  similar h o r i z o n s  e x i s t  on w e s t e r n  MOX. 

T h e i r  l a t e r a l  c o n t i n u i t y  is p r o b a b l y  a f f e c t e d  by g r a n i t i c  

dykes  and p l u g s ,  and f u r t h e r  work ( t r e n c h i n g  and diamond 

d r i l l i n g )  is needed to t e s t  t h e  economic p o t e n t i a l  o f  t h e s e  

c a l c - s i l i c a t e  r o c k s .  

7.7.3 Vein- a n d / o r  F r a c t u r e - r e l a t e d  M i n e r a l i z a t i o n  

M i n e r a l i z e d  v e i n s  were mapped i n  o n l y  t h r e e  

l o c a t i o n s ,  however t h i s  t y p e  is an e x t r e m e l y  f a v o u r a b l e  t a r g e t  

f o r  economic m i n e r a l i z a t i o n .  

The l a r g e s t  m i n e r a l i z e d  v e i n  is a p p r o x i m a t e l y  1 m 

wide ,  s t r i k e  l e n g t h  unknown, and is c e n t r a l l y  l o c a t e d  on t h e  

MOX West C l a i m s  ( s a m p l e  l o c a t i o n  37577R, P l a n  1 A ) .  Coa r se  

g a l e n a  g r a i n s  occupy l a r g e  vugs  w i t h i n  t h e  v e i n ,  which 

c r o s s c u t s  q u a r t z i t e  and p a r a l l e l s  p e g m a t i t e .  Two o t h e r  

l o c a t i o n s  (37566R a n d  37592R) c o n t a i n  v i s i b l e  g a l e n a  and 

d i s s e m i n a t e d  p y r i t e  and/or  p y r r h o t i t e .  



I n  a r e a s  o f  i n t e n s e  f r a c t u r i n g ,  m i n e r a l i z e d  f r a c t u r e  

f i l l i n g s  o c c u r  (see r o c k  d e s c r i p t i o n  37549R). F i n e - g r a i n e d  

g a l e n a ,  p y r i t e  and p y r r h o t i t e  was obse rved  i n  t h e  s m a l l  

f r a c t u r e  zones .  One b u r i e d  s h e a r e d  zone h a s  so i l s  h i g h l y  

e n r i c h e d  i n  Pb, Zn and Ag above it (see s e c t i o n  8 . 3 ) .  T h i s  

zone s h o u l d  be t r e n c h e d  t o  bed rock  i n  f u t u r e  s u r v e y s .  

V I I I .  GEOCHEMISTRY 

8 . 1  S t a t i s t i c a l  T r e a t m e n t  o f  R e s u l t s  

Fo r  t h e  geochemica l  r e s u l t s  i n  so i l s ,  h i s t o g r a m s  

were compi led  f o r  e a c h  e l e m e n t  and a f r e e  hand,  a r b i t r a r y  

b e s t - f i t  c u r v e  drawn t h r o u g h  t h e  normal p o p u l a t i o n .  V a l u e s  

above where t h i s  c u r v e  i n t e r s e c t s  t h e  a b s c i s s a  a r e  c o n s i d e r e d  

anomalous .  From t h e  normal (non-anomalous)  p o p u l a t i o n ,  

c u m u l a t i v e  f r e q u e n c y  c u r v e s  were c o n s t r u c t e d  and t h e  mean 

( 5 0 t h  p e r c e n t i l e )  and p r o b a b l y  anomalous ( 9 7 t h  p e r c e n t i l e )  

v a l u e s  were o b t a i n e d .  The h i s t o g r a m s  and c u m u l a t i v e  f r e q u e n c y  

c u r v e s  compi led  i n c l u d e  d a t a  from b o t h  t h e  1980 and 1981 soi l  

s u r v e y s .  T h i s  w a s  done because  t h e  normal p o p u l a t i o n  is 

d e f i n e d  b y  a smoother  c u r v e  when t h e  sample p o p u l a t i o n  ( n )  is 

i n c r e a s e d .  These  d i a g r a m s  a r e  p r e s e n t e d  i n  Appendix I V ,  

F i g u r e s  6 t o  11, T a b l e s  12  t o  1 4 ,  i n c l u s i v e .  The d a t a  is 

summarized i n  Tab le  1. 



TABLE 1 

Summary of  Mean, P r o b a b l y  Anomalous, 
Anomalous V a l u e s  and Range f o r  S o i l s  

* A l l  v a l u e s  i n  ppm u n l e s s  o t h e r w i s e  i n d i c a t e d .  

Mean 

P r o b a b l y  Anom. 

Anomalous 

Range 

Sample 
P o p u l a t i o n  ( n )  

For  r o c k s ,  no s t a t i s t i c a l  i n t e r p r e t a t i o n  of  t h e  

r e s u l t s  w a s  comple t ed .  Most s amples  t a k e n  c o n t a i n  some form 

o f  m i n e r a l i z a t i o n  ( p y  - + p o  - + g a  - + sp  - + c p y )  or a l t e r a t i o n  

( l i m o n i t e ,  h e m a t i t e ,  etc.  ) and t h e r e f o r e  no v a l i d  t r e a t m e n t  of  

t h e  d a t a  c o u l d  be made. I n s t e a d ,  anomalous samples  i n c l u d e  

t h o s e  t h a t  a s s a y e d ,  and t h o s e  wi th  a r b i t r a r i l y  chosen  l i m i t s .  

These v a l u e s  a r e  summarized i n  T a b l e  2.  



TABLE 2 

Summary o f  Rock Geochemis t ry  R e s u l t s  

A l l  v a l u e s  i n  ppm u n l e s s  o t h e r w i s e  n o t e d .  

Anomalous >40 > l o 0 0  >30 > l o 0 0  >180 >LO00 >0.8 >20.0 

Range 1-1100 6-6550 1-780 1-3.14% 4-0.61% 13-2.96% 0.1-1.17 0.1-19.00 
o z /  t o n  o z /  t o n  

Sample 
p o p u l a t i o n  58 94 5 8 94 50 94 5 2 9 4 

NO. 
o f  Anom. 16  18  1 5  18  



A s  a  check  on r e p r o d u c i b i l i t y ,  a s t a n d a r d  b u l k  

sample was d r i e d  and mixed from an anomalous Ag showing o n  

t h e  LICK C l a i m s ,  N o r t h e r n  B r i t i s h  Columbia ( s e e  W a t t e r s ,  

1 9 8 1 ) .  C o n t r o l  s amples  were l a b e l l e d  and s e n t  to t h e  l a b  

w i t h  e v e r y  sh ipmen t  of  25-30 s a m p l e s  from t h e  MOX and 

MORE-BETTER c l a i m  g r o u p s .  A t o t a l  o f  1 8  c o n t r o l  s amples  o f  

t h i s  t y p e  were s e n t  w i t h  t h e  4 7 2  s o i l  samples  a n a l y s e d .  

S t a t i s t i c a l  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s  were made f o r  e a c h  

e l e m e n t .  Those samples  t h a t  f a l l  w i t h i n  1 s t a n d a r d  d e v i a t i o n  

(0)  o f  t h e  mean a r e  c o n s i d e r e d  to be homogeneous and w i t h i n  

a n a l y t i c a l  s t a n d a r d s  of  a c c u r a c y .  Those c o n t r o l  s amples  and 

a d j a c e n t  samples t h a t  are g r e a t e r  t h a n  1 s t a n d a r d  d e v i a t i o n  

o f  t h e  mean a r e  e i t h e r  inhomogeneous ( i . e  f i e l d  error) or 

l a c k  o f  l a b o r a t o r y  p r e c i s i o n .  The r e s u l t s  which f a l l  unde r  

t h e  l a t t e r  c o n d i t i o n  are marked w i t h  an a s t e r i s k  i n  T a b l e  3 ,  

which t a b u l a t e s  t h e  c o n t r o l  sample  d a t a .  

The small p o p u l a t i o n  o f  samples  used to d e t e r m i n e  

t h e  mean and s t a n d a r d  d e v i a t i o n  f o r  each  e l emen t  is n o t  

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

Should t h i s  method o f  c o n t r o l  sample of  r e s u l t s  be r e p e a t e d ,  

more samples  s h o u l d  be i n c o r p o r a t e d  to d e f i n e  t h e s e  l i m i t s .  

I n  t h e  1 9 8 1  WATSU program,  o v e r  100  c o n t r o l  s amples  were 

a n a l y s e d  f o r  Pb,  Zn and Ag. A p o p u l a t i o n  o f  t h i s  s i z e  would 

d e f i n e  l i m i t s  o f  r e p r o d u c i b i l i t y ,  sample homogeni ty ,  and l a b  

p r e c i s i o n  i n  much b e t t e r  terms. 



Number Pb 

37002 
37031 

37060 
37089 
37118 
37147 
37176 
37205 
37234 
37263 
37292 
37321 
37340 
37370 
37400 
37430 
37460 
37490 

T o t a l  

TABLE 3 

REPRODUCIBILITY OF CONTROL SAMPLES 

1 v a l u e s  i n  ppm 
l c u l a t i o n  of s t a n d a r d  d e v i a t i o n  (U)  

0- = ( p+]2 )% 

N 

W = a n a l y t i c a l  v a l u e s  

U = a r i t h m e t i c  v a l u e s ,  mean 

N = s a m p l e  p o p u l a t i o n  ( 1 8 )  



8.2  Rock G e o c h e m i s t r y  

Nine ty - seven  ( 9 7 )  r o c k  samples  were c o l l e c t e d  and 

a n a l y s e d  f o r  Cu, Pb, Zn and Ag. A few select s a m p l e s  were 

a l s o  a n a l y s e d  f o r  Au, A s ,  Sb and B i  (399 d e t e r m i n a t i o n s ) .  

For d i s c u s s i o n  p u r p o s e s ,  t h e s e  r o c k  r e s u l t s  have been d i v i d e d  

i n t o  t h e i r  a p p r o p r i a t e  r o c k  t y p e s :  q u a r t z  v e i n s ,  q u a r t z  

f e l d s p a r  p o r p h y r y ,  q u a r t z  m o n z o n i t e s ,  s k a r n s ,  q u a r t z i t e s ,  

calc-si l icates ,  l i m e s t o n e s  and p a r a g n e i s s e s .  A n a l y t i c a l  

r e s u l t s  are t a b u l a t e d  by l i t h o l o g y  i n  T a b l e s  4 to  11, a l o n g  

w i t h  a  summary o f  v i s i b l e  m i n e r a l i z a t i o n .  A n a l y t i c a l  r e s u l t s  

and r o c k  d e s c r i p t i o n s  are p r e s e n t e d  i n  Append ices  I11 and V, 

r e s p e c t i v e l y .  

Q u a r t z  V e i n s  

Q u a r t z  v e i n s  a r e  w i d e l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  

c l a i m s  a r e a ;  however ,  most  o c c u r  a s  t h i n  v e i n l e t s  and are 

b a r r e n  of  m i n e r a l i z a t i o n .  Of t h e  10 samples  a n a l y s e d ,  5 

c o n t a i n e d  v i s i b l e  g a l e n a  and/or  s p h a l e r i t e  and/or  m a l a c h i t e  

and a z u r i t e .  D i s s e m i n a t e d  p y r i t e  - + p y r r h o t i t e  commonly o c c u r  

b u t  do n o t  e n h a n c e  t h e  samples  s i g n i f i c a n t l y  i n  Cu, Pb, Zn or 

Ag. Galena  and s p h a l e r i t e  b e a r i n g  v e i n s  are e n r i c h e d  i n  

t h e s e  e l e m e n t s  w i t h  v a l u e s  r a n g i n g  from 32-900 ppm Cu; 184 

ppm - 1 .14% Pb; 148 ppm - 2.00% Zn; and 2.3-90.0 ppm Ag. 

These maximum v a l u e s  were from a  vuggy q u a r t z  v e i n  l i n e d  w i t h  

c o a r s e  g a l e n a  c r y s t a l s .  Exposures  do n o t  r e f l e c t  

m i n e r a l i z a t i o n  o f  economic i m p o r t a n c e ,  however,  t h i s  t y p e  o f  

m i n e r a l i z a t i o n  h a s  p o t e n t i a l  f o r  Pb,  Zn, Ag-quartz v e i n i n g ,  

which may be i n d i c a t e d  by so i l  g e o c h e m i s t r y  ( s e c t i o n  8 . 3 ) .  



TABLE 4 

GEOCHEMISTRY OF QUARTZ VEINS 

A l l  v a l u e s  i n  ppm u n l e s s  o t h e r w i s e  noted.  

PY _+ PO 

2% PY 

1% (py+po) 

1% (PY+PO) 

L 1% Ga+sp 

~ a l a c h i t e ,  
a z u r i t e  

PY 

1% Ga 

1% Ga +po 



Q u a r t z - f e l d s p a r  Porphyry  ( T a b l e  5 )  

The p o r p h y r y  d y k e s  a r e  numerous b u t  c o n t a i n  no 

s i g n i f i c a n t  e n r i c h m e n t  i n  economic m i n e r a l s .  Smal l  c u b i c  

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

p y r i t e  c r y s t a l s .  The g e o c h e m i s t r y  i n d i c a t e s  l o w  Cu, Pb, Zn, 

Ag v a l u e s  i n  t h e s e  r o c k s .  

Q u a r t z  Monzoni te  ( T a b l e  6 )  

The i n t r u s i v e  was no t  sampled i n  d e t a i l  a s  a n a l y s i s  

from t h e  1980 s u r v e y s  d i d  n o t  show any s i g n i f i c a n t  

g e o c h e m i s t r y  ( G i t t i n g s ,  1 9 8 0 ) .  Local  en r i chmen t  of  t h e  

g r a n i t o i d  r o c k s  i n  Cu, Zn and Ag o c c u r  i n  and around 

a l t e r a t i o n  zones  and c o n t a c t s  wi th  s k a r n s  and p e g m a t i t e s .  

Maximum v a l u e s  o f  o n l y  355 pprn Cu, 230 pprn Pb,  420 pprn Zn and 

5.5 pm Ag were o b t a i n e d  i n  p y r i t e - b e a r i n g  samples .  

S k a r n s  ( T a b l e  7 )  

A t o t a l  o f  1 3  r o c k s  sampled can  be c l a s s i f i e d  as 

t r u e  c a l c - s i l i c a t e  s k a r n s .  Disseminated  p y r i t e  a n d / o r  

p y r r h o t i t e  is abundan t  i n  t h e  s k a r n  r o c k s  ( t r - 1 0 % ) ;  however ,  

no e n r i c h m e n t  i n  g e o c h e m i s t r y  o c c u r s  w i t h  t h i s  

m i n e r a l i z a t i o n .  Of t h e  s k a r n s  a n a l y s e d ,  3  samples  c o n t a i n e d  

v i s i b l e  g a l e n a  (37546R) or m a l a c h i t e  (37520R, 37567R). 

Copper ,  l e a d ,  z i n c  and s i l v e r  have r e l a t i v e l y  l o w  

v a l u e s  i n  t h e s e  r o c k s .  Copper r a n g e s  from 13-300 ppm, b u t  

t w o  samples  (37567R, 37568R) c o n t a i n  1050 pprn and 1750 pprn 

Cu, r e s p e c t i v e l y .  These samples  a l s o  c o n t a i n  48.0 pprn and 

100.0 pprn Ag. ( N o  v i s i b l e  m i n e r a l i z a t i o n ) .  

Lead and z i n c  are a l s o  l o w  (1-430 pprn Pb,  32-735 



TABLE 5 

GEOCHEMISTRY OF QUARTZ-FELDSPAR-PORPHYRY 

cu 

37538R 3 0 

37547R 15 

All values in ppm 

TABLE 6 

GEOCHEMISTRY OF QUARTZ MONZONITE 

Cu Pb Z n Ag Visible mineralization 

37519R 2 7 5 0 9 1 0.8 pyrite cubes 

88 108 5.5 5% py f other 
sulphid~s 

All values in ppm 



TABLE 7 

GEOCHEMISTRY OF SKARN ROCKS 

Pb Zn Ag Visible mineralization 

1 108 0.1 2% PY, tr po 

2 32 0.1 5% (PY PO) 

5 6 0 0.1 10% (PY +_ PO) 

7.4 

7.5 PY + 5% PO 

6.1 py + po+malachite 
1.5 PY 

7.7 1% ga;l%sp,tr.cpy or PY 

100.0 malachite f po & py 

48.0 

0.3 3% (PO=PY) 

1.4 

0.5 po f scheelite 

* All values in ppm 



pprn Zn) .  However t w o  e n r i c h e d  samples  (37501R,  37546R) 

c o n t a i n  540-1500 pprn Pb and 100-2000 pprn Zn. These maximum 

v a l u e s  a r e  f rom g a l e n a - b e a r i n g  s k a r n  r o c k s .  

N o t a b l y ,  t h e  m e t a l  v a l u e s  i n  t h e  s k a r n  r o c k s  do n o t  

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

Q u a r t z i t e  ( T a b l e  8 )  

A l though  a l a r g e  p o p u l a t i o n  of q u a r t z i t e s  were 

c o l l e c t e d  ( 3 8  s a m p l e s ) ,  no s t a t i s t i c s  were g e n e r a t e d  because  

t h e  p u r p o s e  o f  t a k i n g  samples  on t h e  p r o p e r t y  was to 

d e t e r m i n e  s i z e  and g r a d e  o f  e c o n o m i c a l l y  m i n e r a l i z e d  zones .  

Most o f  t h e s e  r o c k s  c o n t a i n  d i s s e m i n a t e d  p y r i t e  + p y r r h o t i t e .  - 

Only  8 s a m p l e s  c o n t a i n  v i s i b l e  g a l e n a ;  - + s p h a l e r i t e ;  + - 
c h a l c o p y r i t e ,  m a l a c h i t e ,  a z u r i t e ,  and a r e  m o d e r a t e l y  e n r i c h e d  

i n  Cu, Pb, Zn o r  Ag. Samples  37517R, 37553R and  37594R a r e  

e n r i c h e d  i n  Pb and Zn w i t h  c o n t e n t s  r a n g i n g  from 520 t o  5300 

pprn Pb and  2100-9000 pprn Zn. Sample 37553R also c o n t a i n s  

1050 pprn Cu and 20.0 pprn Ag. The s u l p h i d e s  i n  t h i s  sample 

are too f i n e - g r a i n e d  to d i s t i n g u i s h  i n  handspecimen.  

Copper en r i chmen t  is modera te  to  low ( r a n g e  11-500 

ppm) w i t h  5 samples  r a n g i n g  be tween 750 pprn to 1400 pprn Cu, 

and is g e n e r a l l y  accompanied by modera t e  s i l v e r  v a l u e s  (0 .7  

pprn t o  20.0 pprn Ag) a v e r a g i n g  a t  9 pprn Ag. S i l v e r  is n o t  

g e n e r a l l y  e n r i c h e d  i n  t h e  q u a r t z i t e s  r a n g i n g  o n l y  from 

0.1-6.0 p m  Ag. 

Geochemica l ly ,  t h e  q u a r t z i t e s ,  i n c l u d i n g  t h e  

m i n e r a l i z e d  s a m p l e s ,  a r e  n o t  p o t e n t i a l l y  economic f o r  Cu, Pb, 



TABLE 8 

Geochemistry of Quartzite 

Sub Visible 
Pb Z n Ag Unit Mineralization 

Po + 2% PY - pitted 
- PY 
- same as 37506R 
- 2% py, +ga+sp 
- PO - 
- po; +sp +ga 
malachitg ' 

- Po 
- PO +SP +CPY 
- +PY +PO - 
- +PY ?PO - 
- +PY +po - 
- PO 
- Po 
- PO + CPY 
malachite, 
azurite 

- - +PY +PO 
- 2% (PY + PO) - f .g. sulphides 
- 2-3% py + Sp 
- 5% PO 
- PO 
- po + ga 
- PO 
- PO + PY 
- PY 
- PY f PO 
- SP 
- PO f PY 
- PO - 3% PO + cpy 
- 5% po + 2% ga 

+ SPl PY - 



Subunits 

TABLE 8 (contld) 

Geochemistry of Quartzite 

Symbol ~ o c k  unit 

- qtzt - white or banded 

I qtztI - (impure quartzite) 

PO qtzt PO 
- pyrrhotite-bearing 

m qtztm - micaceous 

Mineralization 

po - pyrrhotite 
ga - galena 
py - pyrite 
cpy - chalcopyrite 

sp - sphalerite 

All values in ppm 



Zn, Ag. The e n r i c h e d  samples  are l o c a l l y  h i g h  i n  t h e s e  

e l e m e n t s  b u t  d o  n o t  c o n t a i n  t h e  v a l u e s  n e c e s s a r y  to g e n e r a t e  

f u r t h e r  i n t e r e s t  i n  t h e s e  u n i t s .  

Impure R e c r y s t a l l i z e d  Limes tone  ( T a b l e  1 0 )  

T h i s  r o c k  u n i t  r e p r e s e n t s  t h e  most i n t e r e s t i n g  u n i t  

e c o n o m i c a l l y .  Of t h e  1 5  samples  a n a l y s e d ,  1 4  c o n t a i n e d  

v i s i b l e  g a l e n a  or s p h a l e r i t e ,  and/or  some c h a l c o p y r i t e  and 

m a l a c h i t e ,  b o r n i t e ,  c h a l c o c i t e ,  a z u r i t e ,  c o v e l l i t e .  

D i s s e m i n a t e d  p y r r h o t i t e  w a s  found i n  one sample (37557R) 

which n o t a b l y  c o n t a i n e d  o n l y  41 ppm Cu and  3 .3  ppm Ag. A l l  

o t h e r  r o c k s  a n a l y s e d  from t h i s  u n i t  c o n t a i n  h i g h l y  anomalous 

v a l u e s  f o r  Cu, Pb, Zn and Ag. The g a l e n a ,  found i n  1 2  

s a m p l e s ,  o c c u r s  as f i n e l y  d i s p e r s e d  g r a i n s  or l o c a l l y  a s  

c u b i c  g r a i n s  up to 1 . 0  mm. S p h a l e r i t e  o c c u r s  a s  v e r y  f i n e l y  

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

( u p  to 1% i n  6  s a m p l e s ) .  Few g r a i n s  of  c h a l c o p y r i t e  o c c u r  i n  

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

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

c o v e l l i t e  p r e d o m i n a t e  ( 11 samples )  . 
Copper is m o d e r a t e l y  e n r i c h e d  i n  t h e  m i n e r a l i z e d  

l i m e s t o n e  w i t h  v a l u e s  r a n g i n g  from 1200-6550 ppm Cu, a v e r a g e  

g r a d e  o f  0.30%. A l l  o f  t h e s e  samples  a l s o  c o n t a i n  h i g h  Pb, Zn 

and anomalous  Ag. The coppe r  m i n e r a l i z a t i o n  i n  t h e  area does  

n o t  a t t r i b u t e  to  t h e  economic p o t e n t i a l  b u t  t h e  e l e c t r o n  

m i c r o p r o b e  a n a l y s i s  i n d i c a t e s  minor q u a n t i t i e s  of  Ag i n  

c h a l c o c i t e ,  c o v e l l i t e  a s semblages  a s  w e l l  a s  i n  b o r n i t e  

( G a s p a r r i n i ,  1 9 8 1 ,  Appendix VII). 



TABLE 9 

GEOCHEMISTRY OF CALC-SILICATES 

37503R 
37504R 
37555R 
37560R 
37590R 

37491R 

37512R 
37513R 

37514R 
37515R 
37540R 
37541R 

37542R 

37543R 
37548R 
37549R 
37550R 
37557 
37578R 

37599R 

Mean * 

Cu Pb Zn Ag Visible mineralization 

131 2 5 130 3.2 
27 14 122 4.8 
168 178 4900 4.0 very fine sulphides 
2 5 15 4 9 0.2 PO 
2 0 2 4 52 0.1 PO 

GEOCHEMISTRY OF IMPURE RECRYSTALLIZED LIMESTONE 

Cu Pb Zn Ag visible mineralization 
1200 730 1030 77.0 malachite, py f sp 

1600 2.34% 2.96% 65.0 same as 37513R 
3450 7500 9600 8.50 oz/ton ga,sp,py,malachite 
2800 3.08% 2.82% 20.0 5% ga 
2050 10,000 9600 50.0 1% ga,l%py, CPY 

5850 1.25% 1.30% 19.00 oz/ton malachite, l%ga,l%py + 
CPY 

3450 2.50% 2.74% 60.0 tr sp,5%garl%py f CPY 
2750 1200 830 56.0 CPYr gat PY 
3750 10,000 1.17% 9.00 oz/ton 2%ga, 1% cpy 
2350 1.22% 1.30% 4.80 oz/ton calcite lens -cpy,ga 
4 1 1200 5100 3.3 PO 

1950 2.14% 1.67% 0.70 oz/ton cpy,malachite,azurite, 
covellite, chalcocite 

6550 3.14% 2.30% 16.60oz/ton 3 % g a +  sp 

* excludes sanple 3755713 

~ l l  values in ppm unless otherwise noted 



Lead, z i n c  and s i l v e r  c o m b i n a t i o n s  a r e  e c o n o m i c a l l y  

i n t e r e s t i n g .  Pb c o n t e n t s  r a n g e s  f rom 730 pprn t o  3.14% and 

a v e r a g e s  1 .23% Pb and z i n c  v a l u e s  r a n g e  from 1030 pprn to 

2.96%, a v e r a g i n g  1 .31% Zn o v e r  t h e  1 5  samples. S i l v e r  

c o n t e n t s  r a n g e  from 20.0 pprn to 19.00 o z / t o n  i n  14 s a m p l e s  

a v e r a g i n g  6 .07  o z / t o n .  One sample (37557R) c o n t a i n i n g  o n l y  

3.3 pm Ag and l o w  Cu ( 4 1  ppm) d i d  n o t  c o n t a i n  any  v i s i b l e  

m i n e r a l i z a t i o n  o t h e r  t h a n  p y r r h o t i t e ,  and it is un ique  

amongst  samples o f  t h i s  r o c k  t y p e  t a k e n .  

Economica l ly  t h e  Pb, Zn, Ag c o m b i n a t i o n  w i t h i n  t h i s  

u n i t  is i n t e r e s t i n g .  L i m i t a t i o n s  of  t h e  u n i t ' s  p o t e n t i a l  is 

n o t e d  by t h e  d i m e n s i o n s  o f  t h e  exposed m i n e r a l i z e d  u n i t ,  

which is p o o r l y  exposed i n  o u t c r o p .  T r e n c h i n g  o r  diamond 

d r i l l i n g  i n  t h e  f u t u r e  may d e t e r m i n e  t h i s  u n i t ' s  l a t e r a l  

e x t e n s i v e n e s s  and t h i c k n e s s .  

P a r a g n e i s s  ( T a b l e  11) 

The p a r a g n e i s s  u n i t  g e n e r a l l y  is u n m i n e r a l i z e d  w i t h  

t h e  e x c e p t i o n  of  d i s s e m i n a t e d  p y r r h o t i t e  and/or  p y r i t e  found 

i n  5 o f  t h e  1 0  s a m p l e s  a n a l y s e d .  Two s a m p l e s  c o n t a i n  t r a c e  

s p h a l e r i t e ,  one of  which c o n t a i n s  g a l e n a .  These r o c k s  a r e  

n o t  e n r i c h e d  i n  Cu, Pb, Zn, Ag. Copper c o n t e n t s  r a n g e  from 

1 6  t o  99 pprn w i t h  one  sample (37494R) c o n t a i n i n g  700 pprn Cu. 

T h i s  s ample  a l so  c o n t a i n e d  5.5 pprn Ag and 1.15% Zn. The 

e n r i c h m e n t  is a t t r i b u t e d  t o  t h e  f i n e - g r a i n e d  g a l e n a  - + 

s p h a l e r i t e  i n  t h e  sample .  S i l v e r  v a l u e s  a r e  e x c e p t i o n a l l y  

l o w  ( 0 . 1  to 1 .5  ppm) f o r  t h i s  s u i t e  of  r o c k s .  These  r o c k s  

a r e  n o t  g e o c h e m i c a l l y  e n r i c h e d  and of  no economic i n t e r e s t .  



TABLE 11 

Geochemistry of Paragneiss 

5.5 3% ga + sp 
1.1 

0.1 SP 

0.1 PO 

0.5 tr. py or po 

0.7 PO 

0.6 Po 

1.5 

1.2 5% PY 

0.3 

All values in ppm unless otherwise noted. 
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8 . 3  S o i l  G e o c h e m i s t r y  

Dur ing  t h e  1981 f i e l d  s e a s o n ,  a  d e t a i l e d  so i l  

g e o c h e m i c a l  s u r v e y  was c a r r i e d  o u t  on t h e  MOX West C l a i m s  

o v e r  t h e  p i c k e t e d  g r i d  a t  60 m x  125  m i n t e r v a l s .  A l s o ,  a 

p a c e  and compass g r i d  was sampled a t  1 2 5  m x  1 2 5  m i n t e r v a l s  

o v e r  t h e  MOX E a s t  and MORE-BETTER Cla ims .  "B" h o r i z o n  

( a l p i n e )  so i l  samples were c o l l e c t e d ,  p a r t i a l l y  d r i e d  i n  t h e  

f i e l d  and s h i p p e d  f o r  a n a l y s i s  (see s e c t i o n  8 .l, Appendix I1 

and I11 f o r  d e t a i l s ) .  I n  a d d i t i o n ,  1 0  so i l  p i t s  were sampled 

i n  an a t t e m p t  to fo l low-up g e o p h y s i c a l  (VLF-EM and m a g n e t i c )  

c o n d u c t o r s .  A l l  s amples  were a n a l y s e d  f o r  Pb, Zn and Ag. 

S o i l  p i t  p r o f i l e s  a r e  p r e s e n t e d  i n  Appendix V. 

Con tour  i n t e r v a l s  f o r  each  m e t a l  were a r b i t r a r i l y  

c h o s e n  u s i n g  t h e  p r o b a b l y  anomalous l e v e l  a s  t h e  lowest 

c o n t o u r ;  and h i g h e r  i n t e r v a l s  r e p r e s e n t i n g  t h e  anomalous 

p o p u l a t i o n  were used ( P l a n s  2-7) .  Anomalies  a r e  o u t l i n e d  on 

t h e  c o m p i l a t i o n  maps,  P l a n s  18A, 18B, and on i n d i v i d u a l  so i l  

maps. Con tour  i n t e r v a l s  used to  d e l i n e a t e  t h e  so i l  a n o m a l i e s  

were c h o s e n  on t h e  b a s i s  of  t r e n d s ,  v a l u e s  and amount o f  

d i s p e r s i o n .  Because  t h e  d i s p e r s i o n  of  p r o b a b l y  anomalous Pb ,  

Zn and Ag c o v e r s  a  l a r g e  a r e a  on t h e  p r o p e r t y ,  a n  

e x c e p t i o n a l l y  h i g h  c o n t o u r  i n t e r v a l  f o r  t h e s e  e l e m e n t s  was 

c h o s e n  ( 1 6 0  ppm Pb,  365 ppm Zn, 4 .0  ppm Ag) to d e f i n e  t h e  

a n o m a l i e s .  S i x  i n d i v i d u a l  a n o m a l i e s  o c c u r  i n  t h e  n o r t h  and 

c e n t r a l  p a r t  o f  t h e  W e s t  Claim Group and a r e  d e s c r i b e d  

below. 

8 .3 .1  S o i l  Anomal ies  

S o i l  Anomaly 1 

T h i s  anomaly is l o c a t e d  i n  t h e  w e s t  p a r t  o f  t h e  

g r i d  from a p p r o x i m a t e l y  10+50W to a s  f a r  a s  14+40W and from 



L7+50S t o  L2+50S. A s t r o n g  n o r t h w e s t  Ag t r e n d  e x t e n d s  o v e r  

t h e  c e n t r a l  r i d g e  and a  c o i n c i d e n t  n o r t h  Pb, Zn - + Ag 

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

Anomaly 1 A  

T h i s  two sample c o i n c i d e n t  Pb-Zn-Ag anomaly t r e n d s  

n o r t h  o v e r  1 2 5  m and is marked w i t h  e x t r e m e l y  anomalous metal 

c o n t e n t s  o f  up to 7000 ppm Pb, 1.09% Zn, and 8.20 o z / t o n  Ag. 

An u n d e r l y i n g  s h e a r  zone mapped a t  t h e  s o u t h  end t r e n d s  

n o r t h w e s t  and may be o u t l i n e d  by t h e  4.0 ppm Ag c o n t o u r  ( i n t o  

a r e a  1 B ) .  A n o r t h  t r e n d  (anomaly  1 C )  o u t l i n e d  by t h e  160  ppm 

Pb and 365 ppm Zn c o n t o u r  a l s o  e x t e n d s  from t h i s  anomaly. 

Anomaly 1B 

T h i s  e x t e n s i o n  o f  anomaly 1 A  c o v e r s  an a r e a  of  550 

m x  75  m and i n c l u d e s  8  samples  w i t h  c o n t e n t s  f rom 4.6 ppm to 

8.20 o z / t o n  Ag. The s o i l  anomaly p r o b a b l y  c o i n c i d e s  w i t h  an 

u n d e r l y i n g  n o r t h w e s t  t r e n d i n g  s h e a r  zone .  Rock g e o c h e m i s t r y  

f o r  t h i s  a r e a  is l i m i t e d ,  and c o n t e n t s  f o r  Pb,  zn,  Ag are low 

and u n m i n e r a l i z e d .  T h i s  s u g g e s t s  t h a t  t h e  s o u r c e  f o r  t h e  

so i l  anomaly is p r o b a b l y  s t r u c t u r a l l y  c o n t r o l l e d  and b u r i e d .  

Anomaly 1 C  

T h i s  anomaly is r e l a t e d  to a r e a  1 A  and is t h e  

n o r t h e r n  e x t e n s i o n  o f  it, b u t  t o t a l l y  i s o l a t e d  from a r e a  1B. 

A c o i n c i d e n t  Pb and Zn anomaly t r e n d s  a c r o s s  t h e  n o r t h e a s t -  

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

450 m from area 1 A  w i t h  an a v e r a g e  wid th  of 50 m o v e r  6  

s t a t i o n s .  Two anomalous Ag-bearing s a m p l e s  ( 6.6 and 13 .6  

ppm) a r e  c o n t a i n e d  i n  t h e  n o r t h  end of  t h i s  zone. T h i s  a r e a  

is u n d e r l a i n  by b l o c k s  of  l a y e r e d  metasediment  i n t r u d e d  by 



i n t r u s i v e  s i l ls .  No s t r u c t u r a l  t r e n d s  are a s s o c i a t e d  i n  t h i s  

a r e a  o t h e r  t h a n  t h e  g e n e r a l  d i r e c t i o n  o f  bedd ing .  Rock 

v a l u e s  a r e  r e l a t i v e l y  l o w  and no m i n e r a l i z a t i o n  of  economic 

v a l u e  was found .  The anomaly c o u l d  r e s u l t  from t h e  downslope  

g r o u n d w a t e r  d i s p l a c e m e n t  and c o n c e n t r a t i o n  of  s o l u b l e  m e t a l s  

from s t r u c t u r a l l y  c o n t r o l l e d  m i n e r a l i z e d  zones  on t h e  r i d g e .  

A p o s s i b l e  m i n e r a l i z e d  h o r i z o n  o f  impure l i m e s t o n e ,  b u r i e d  or 

n o t  mapped, c o u l d  a l so  e x p l a i n  t h e  e n r i c h m e n t  i n  t h i s  zone. 

S o i l  Anomaly 2  

T h i s  Pb + Ag + Zn anomaly o c c u r s  from 8+40W to 

ll+lOW and e x t e n d s  from L7+50S t o  L3+75S. C o i n c i d e n t  

Pb-Zn-Ag anomalous  v a l u e s  i n  t h r e e  s t a t i o n s  r a n g e  from 223 t o  

560 pprn P b ,  520 to 1150 pprn Zn and 5.0 to 1 3 . 0  pprn Ag. A 

Pb-Ag t a i l  e x t e n d s  n o r t h  f o r  350 m.  T h i s  " t a i l "  o u t l i n e d  by 

t h e  160  pprn Pb a n d  4.0 pprn Ag is a  c o n t i n u o u s  zone a v e r a g i n g  

150 m wide  o v e r  8  s t a t i o n s .  Ag c o n t e n t s  r a n g e  from 5.0 t o  

29.0 pprn and Pb c o n t e n t s  r a n g e  from 223 t o  560 ppm. An 

u n d e r l y i n g  s e q u e n c e  of c a l c - s i l i c a t e  and impure c a r b o n a t e  

r o c k s  c o n t a i n i n g  v a l u e s  o f  3450-6650 pprn Cu, 7500 ppm-3.14% 

Pb, 960 ppm-2.30% Zn and 8.50-16.60 o z / t o n  Ag may be t h e  

s o u r c e  f o r  t h i s  Pb-Ag and Zn en r i chmen t  i n  so i ls .  

S o i l  Anomaly 3 

T h i s  Pb-Zn anomaly, w i t h  two smaller Ag soil  

a n o m a l i e s ,  is l o c a t e d  from L3+75S, 5+40W t o  9+30W and from 

L6+25S up to  L2+50S. Two fan-shaped a n o m a l i e s  (3A and 3B) 

o r i g i n a t i n g  from exposed m i n e r a l i z e d  zones  t r e n d  n o r t h  and 

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



Anomaly 3A 

The 160 pprn Pb and 365 pprn Zn c o n t o u r s  o u t l i n e  a 

200 m x  250 m a r e a  which stems from a low- ly ing  exposed zone  

o f  s h e a r e d  and m i n e r a l i z e d  rock .  Pb c o n t e n t s  v a r y  from 170 

t o  2000 pprn and  Zn c o n t e n t s  f rom 570-5900 ppm i n  soils.  A 

d i s c r e t e  a r e a  o f  4  h i g h l y  anomalous Ag-bearing soi ls  v a r i e s  

f rom 4.2 to  10 .5  pprn w i t h i n  t h i s  a r e a .  The u n d e r l y i n g  

g e o l o g y  i n d i c a t e s  a m i n e r a l i z e d  area w i t h  r o c k  c o n t e n t s  of  

1050 pprn Cu, 2500 pprn pb ,  2100 pprn Zn and  20.0 ppm Ag ( i n  

f l oa t  of impure  l i m e s t o n e ) .  A f r a c t u r e  zone ,  i n d i c a t e d  by 

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

t h r o u g h  t h e  c o i n c i d e n t  Ag-Pb-Zn anomalous zone. F l o a t  

s amples  o f  m i n e r a l i z e d  impure l i m e s t o n e  may i n d i c a t e  a n  

unexposed s o u r c e  f o r  t h e  s o i l  anomal i e s .  An a l t e r n a t i v e  

model may be s t r u c t u r a l l y  c o n t r o l l e d  m i n e r a l i z a t i o n  of t h e  

t y p e  d e s c r i b e d  f o r  anomaly 1B. 

Anomaly 3B 

T h i s  Pb,  Zn and Ag anomalous zone o r i g i n a t e s  on t h e  

same e x t e n s i o n  o f  t h e  r i d g e  as anomaly 3A, and f a n s  o u t  low 

i n  t h e  v a l l e y .  The Pb and zn l e v e l s  are c o n t i n u o u s  and are 

a n  e x t e n s i o n  o f  3A b u t  an i s o l a t e d  Ag e n r i c h e d  zone s e p a r a t e s  

t h e s e  t w o  a n o m a l i e s .  The a r e a ,  m e a s u r i n g  300 m x  100 m 

t r e n d s  n o r t h - n o r t h w e s t  a s  d e f i n e d  by t h e  Pb-Zn c o n t o u r  

i n t e r v a l s  used .  S o i l  c o n t e n t s  v a r y  from 185-870 ppm Pb, 

370-675 pprn Zn and  5.4-26.0 pprn Ag. The 4.0 pprn Ag c o n t o u r  

o u t l i n e s  a l e n t i c u l a r  zone which p a r a l l e l s  t h e  zone i n  

anomaly 3A and c o n t i n u e s  i n t o  t h e  a r e a  d e f i n e d  by anomaly 2. 

T h i s  Ag zone  p a r a l l e l s  t h e  s u r f a c e  t r a c e  of  t h e  bedding of 

t h e  u n d e r l y i n g  m e t a s e d i m e n t a r y  sequence ;  however, t h e  r o c k  



s a m p l e s  a n a l y s e d  c o n t a i n  o n l y  1200 pprn Pb and 5100 pprn Zn. 

Source  f o r  t h e  metal e n r i c h m e n t  is n o t  c l e a r l y  i n d i c a t e d  by 

t h e  r o c k  g e o c h e m i s t r y  b u t  is p r o b a b l y  r e l a t e d  to t h e  

occurrenc.e  of  m i n e r a l i z e d  impure r e c r y s t a l l i z e d  c a r b o n a t e s  

a n d / o r  f r a c t u r e - r e l a t e d  m i n e r a l i z a t i o n  w i t h i n  t h i s  a r e a .  

Anomaly 4 

T h i s  anomaly is a fan-shaped  Pb-Zn e n r i c h e d  zone 

similar to  t h o s e  a r e a s  i n  anomaly 3. Three  i s o l a t e d  h igh  Ag 

v a l u e s  o f  1 3 . 0 ,  1 8 . 5  and 69.0 pprn a r e  l o c a t e d  w i t h i n  t h e  Pb 

and  Zn h i g h l y  anomalous area. Pb c o n t e n t s  v a r y  f rom 220 to  

1350 pprn and Zn c o n t e n t s  from 415-1550 pprn o v e r  5  s t a t i o n s .  

The u n d e r l y i n g  g e o l o g y ,  a l t h o u g h  p o o r l y  exposed ,  i n d i c a t e s  

some q u a r t z  f e l d s p a r  p o r p h y r y  dykes  c r o s s c u t t i n g  q u a r t z  

monzon i t e  and s m a l l  l e n s e s  of  m e t a s e d i m e n t a r y  r o c k s .  A few 

s p e c i m e n s  o f  m i n e r a l i z e d  impure l i m e s t o n e  found i n  f l o a t  on 

t h e  r i d g e  c o n t a i n  up t o  5850 pprn Cu, 3.08% Pb,  2 .82% Zn and 

1 9  . O O  o z / t o n  Ag, and t h e  so i l  a n o m a l i e s  a r e  p r o b a b l y  due to 

b e d r o c k  m i n e r a l i z a t i o n  of  t h i s  t y p e .  

Anomaly 5 

A d i s c r e t e  Ag anomaly o u t l i n e d  by t h r e e  samples  

c o n t a i n i n g  4.0-4.4 ppm Ag t r e n d s  n o r t h w e s t  and is open  to t h e  

w e s t .  An almost c o i n c i d e n t  Pb anomaly t r e n d i n g  i n  a  w e s t e r l y  

d i r e c t i o n  which c o v e r s  a 300 m x 1 5 0  m a r e a ,  is also open t o  

t h e  w e s t .  Pb c o n t e n t s  v a r y  from 160-230 pprn and a r e  modera te  

i n  compar i son  to t h e  v a l u e s  i n  a n o m a l i e s  1 - 4 .  The w e s t e r l y  

t r e n d ,  however ,  is s i g n i f i c a n t l y  d i f f e r e n t  t h a n  t h o s e  

p r e v i o u s l y  men t ioned .  The zone 

r i d g e  and p o s s i b l e  s lumping  and 

f o l l o w s  downslope from t h e  

downward movement o f  s o l u b l e  



Pb from a  m i n e r a l i z e d  s o u r c e ,  p o s s i b l y  r e l a t e d  to an 

e x t e n s i o n  o f  anomaly l B ,  h a s  r e s u l t e d .  I n t e r p r e t a t i o n  o f  

t h i s  anomaly is l i m i t e d  due to  t h e  l a c k  of  r o c k  e x p o s u r e  i n  

t h i s  a r e a .  

Anomaly 6 

An i s o l a t e d  sample c o n t a i n i n g  600 pprn z i n c  is 

l o c a t e d  o n  L5+00S, 1+20W. Anomalous Ag c o n t e n t s  o f  2.1 pprn 

o c c u r s  h e r e  b u t  l a c k  of  r o c k  e x p o s u r e  i n h i b i t s  t h e  

c l a s s i f i c a t i o n  of  t h e  s o u r c e .  

8.3.2 S o i l  P i t  Geochemis t ry  

S o i l  p i t  l o c a t i o n s  were chosen  on t h e  b a s i s  of  

g e o p h y s i c a l  c o n d u c t o r s  (VLF-EM and Mag) where rock  e x p o s u r e  

and g e o l o g i c  i n f o r m a t i o n  was l i m i t e d .  I n  g e n e r a l ,  10 s a m p l e s  

a t  e q u a l l y  spaced  i n t e r v a l s  were t a k e n  from each  p i t  and s e n t  

f o r  geochemica l  a n a l y s i s .  P r o f i l e s  were drawn f o r  e a c h  p i t  

( e x c l u d i n g  P i t  81-02) and a r e  p r e s e n t e d  i n  Appendix V. 

S o i l  P i t  81-01 

T h i s  p i t  w a s  dug i n  t h e  v i c i n i t y  of a n o r t h - s o u t h  

t r e n d i n g  VLF-EM c o n d u c t o r  zone a t  so i l  l o c a t i o n  37219 (see 

P l a n s  2 ,  3 ,  4 ) .  A 93-cm p i t  i n d i c a t e s  an i n c r e a s e  i n  Pb and 

Ag c o n t e n t  w i t h  d e p t h  f rom 40 pprn Pb,  0 .1  pprn Ag a t  s u r f a c e  

t o  c o n t e n t s  from 60-110 pprn Pb, and 1.3-2.0 pprn Ag a t  30-85 

c m .  The i n c r e a s e  i n  m e t a l  c o n t e n t  w i t h  d e p t h  is n o t  

s u b s t a n t i a l .  The VLF c o n d u c t o r  l ies 40 m (120 f t )  west of  

t h e  p i t  and most l i k e l y  would n o t  be r e f l e c t e d  i n  t h e  soi ls  

a t  t h i s  l o c a t i o n .  



S o i l  P i t  81-03 

T h i s  p i t  l i e s  w i t h i n  a  m a g n e t i c  c o n d u c t i v e  zone 

w i t h  c o i n c i d e n t  ~b-Zn-Ag anomalous v a l u e s  i n  so i l s  ( L o c a t i o n  

1, J a g o d i t s ,  Appendix I ,  P l a n s  2 ,  3 ,  4 ,  16A) .  A 92-cm d e e p  

p i t  i n t e r s e c t e d  t h e  BC t r a n s i t i o n  zone of  t h e  p r o f i l e .  S o i l  

c o n t e n t s  s l i g h t l y  i n c r e a s e  i n  Pb-Zn-Ag a t  a 50 c m  d e p t h  ( u p  

t o  700 ppm Pb ,  4100 ppm Zn and 7.5 ppm Ag).  V a l u e s  d e c r e a s e  

s l i g h t l y  a t  70 c m  b u t  i n c r e a s e  a g a i n  t o w a r d s  t h e  bot tom of  

t h e  p i t  (see F i g u r e  1 3 ) .  P o s s i b l y  s lumping  c a u s e s  t h e  

f l u x u a t i o n  i n  m e t a l  c o n t e n t .  M i n e r a l i z e d  impure l i m e s t o n e  is 

found i n  f l o a t  w i t h i n  t h i s  a r e a ,  a c c o u n t i n g  f o r  t h e  anomalous 

v a l u e s  i n  so i ls .  The m a g n e t i c  c o n d u c t o r s  may be a s s o c i a t e d  

w i t h  po -bea r ing  r o c k s .  

S o i l  P i t  81-04 

T h i s  55-cm d e e p  p i t  f a l l s  w i t h i n  a wide VLF 

c o n d u c t i v e  zone  (V5, p l a n  15A) and is l o c a t e d  w i t h i n  a n  

anomalous Pb-Zn-Ag a r e a .  The p i t ,  sampled i n  a p o o r l y  

d r a i n e d  a r e a ,  i n d i c a t e s  a l l  m e t a l s  a n a l y s e d  ( ~ b ,  Zn, Ag) t o  

d e c r e a s e  w i t h  d e p t h .  N o  c o n c l u s i o n s  can be d e r i v e d .  

S o i l  P i t  81-05 

T h i s  s o i l  p i t  f a l l s  w i t h i n  t h e  same broad  VLF-EM 

c o n d u c t i v e  zone as so i l  p i t  81-04. A 60-cm deep  p i t  

i n d i c a t e s  no s i g n i f i c a n t  v a r i a t i o n  of  Pb-Ag c o n t e n t  w i t h  

d e p t h .  Zn c o n t e n t s  v a r y  f rom 28 ppm a t  t h e  s u r f a c e  t o  355 

pppm Zn a t  60 c m .  T h i s  may i n d i c a t e  a  s t r u c t u r e  or 

m i n e r a l i z e d  h o r i z o n  a t  d e p t h .  



I n  summary, fo l low-up so i l  p i t s  o v e r  c o n d u c t i v e  

zones  is n o t  an e f f e c t i v e  method o f  l o c a t i n g  s o u r c e s  f o r  

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

o f  l e a c h i n g  and /o r  c o n c e n t r a t i o n  of  m e t a l s  due  to g r o u n d w a t e r  

movement or s lumping  w i t h i n  t h e  p r o f i l e .  Also, t h e  p i t s  a r e  

n o t  deep  enough to show a l l  h o r i z o n s  of  t h e  p r o f i l e  ( e  .g .  "C" 

h o r i z o n ) .  S o i l  p i t  p r o f i l e s  81-06 t h r o u g h  81-10 are 

p r e s e n t e d  i n  Appendix V. Due to t h e  poor  i n t e r p r e t a t i o n s  

d e r i v e d  from t h o s e  p i t s  sampled on t h e  West Cla ims  where 

g e o p h y s i c a l  and g e o l o g i c a l  i n f o r m a t i o n  is r e a d i l y  a v a i l a b l e ,  

t h e s e  p i t s  on t h e  E a s t  Cla ims  a r e  n o t  b e i n g  used f o r  

i n t e r p r e t a t i o n .  

I X .  GEOPHYSICS 

9 . 1  Summary o f  Report o n  Ground G e o p h y s i c a l  S u r v e y s  by 

F rank  L.  J a g o d i t s ,  November, 1 9 8 1  (Appendix I )  

Ground g e o p h y s i c a l  s u r v e y s  conduc ted  o v e r  t h e  MOX 

and MORE-BETTER C l a i m s  i n  t h e  summer of  1981 i n c l u d e d  b o t h  a  

Magne t i c  S u r v e y  and a  VLF-EM Survey .  Su rvey  s p e c i f i c a t i o n s  

and i n s t r u m e n t a t i o n  a r e  d i s c u s s e d  i n  d e t a i l  by Jagod i t s  

(1981,  Appendix I ) .  R e s u l t s  a r e  p r e s e n t e d  on 1:2500 s c a l e  

maps w i t h i n  t h i s  r e p o r t  ( P l a n s  8-15B). 

9 . 1 . 1  Magne t i c  S u r v e y  

I n  g e n e r a l ,  t h e  r o c k s  i n  t h e  s u r v e y  a r e a  are 

non-magnet ic .  P y r r h o t i t e - b e a r i n g  uni t ' s  a r e  p r o b a b l y  t h e  main 

c o n t r i b u t i n g  f a c t o r  to m a g n e t i c  e f f e c t s  on t h e  p r o p e r t y .  A 



good c o r r e l a t i o n  between magne t i c  a n o m a l i e s  and p y r r h o t i t e  

showings  ( P l a n s  16A, 16B) is p rominan t .  The i n t e r p r e t a t i o n  

o f  a n o m a l i e s  is b i a s e d  by t h e  l a r g e  s p a c i n g  of  t h e  e a s t - w e s t  

s u r v e y  l i n e s  ( 1 2 5  m i n t e r v a l s ) .  T h i s  b i a s  r e s u l t s  i n  a 

n o r t h - n o r t h w e s t  t r e n d  o f  nar row wid th  m a g n e t i c  a n o m a l i e s .  

The a n o m a l i e s  are g e n e r a l l y  of  l o w  to  modera t e  a m p l i t u d e s ,  

r a r e l y  e x c e e d i n g  200 gammas. Areas of  p o t e n t i a l  i n t e r e s t  a r e  

e v a l u a t e d  i n  s e c t i o n  9.2. 

9.1.2 VLF-EM S u r v e y  

The d a t a  from t h e  VLF-EM s u r v e y  was of c o n s i d e r a b l y  

b e t t e r  q u a l i t y  t h a n  o b t a i n e d  from t h e  Magne t i c  Survey .  Some 

i n f l u e n c e  o f  t h e  topography  was g e n e r a t e d  b u t  e f f e c t i v e l y  

removed from t h e  f i l t e r i n g  p r o c e s s  used.  I n  g e n e r a l ,  t h e r e  

a r e  numerous d e e p - s e a t e d  l i n e a r  c o n d u c t o r s  of  poor  s t r e n g t h  

d e t e c t e d  on t h e  p r o p e r t y .  Some c o r r e l a t i o n  be tween 

c o n d u c t o r s  and s k a r n  m i n e r a l i z a t i o n  was made b u t  t h e  

i n t e r p r e t a t i o n  s u g g e s t s  t h e  s o u r c e s  o f  t h e  a n o m a l i e s  are 

s t r u c t u r a l  f e a t u r e s  r a t h e r  t h a n  m i n e r a l i z a t i o n .  V a r i o u s  

areas of  p o t e n t i a l  i n t e r e s t  are d i s c u s s e d  i n  s e c t i o n  9.2. 

9 .2  G e o p h y s i c a l  T a r g e t s  o f  P o t e n t i a l  I n t e r e s t  (Summary) 

I t  is n o t e d  t h a t  i n  t h e  r e p o r t ,  F.L. J a g o d i t s  

r e f e r s  to  s k a r n  m i n e r a l i z a t i o n  on numerous o c c a s i o n s .  I t  has  

been e s t a b l i s h e d  t h a t  t h i s  s k a r n  m i n e r a l i z a t i o n  is, i n  f a c t ,  

t h e  m i n e r a l i z e d  impure l i m e s t o n e  u n i t  d e s c r i b e d  w i t h i n  t h i s  

t e x t .  Appropriate c h a n g e s  shou ld  be made when r e v i e w i n g  t h e  

r e p o r t  o f  g e o p h y s i c a l  ground s u r v e y s  (Appendix  I ) .  



Ten l o c a t i o n s  of  p o t e n t i a l  i n t e r e s t  o f  v a r y i n g  

p r i o r i t y  were s e l e c t e d  b y  J a g o d i t s  (1981 ,  Appendix I ) .  A 

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

o f  t h i s  report is p r o v i d e d  below. 

i )  L o c a t i o n  1 

A f i r s t  p r i o r i t y  t a r g e t ,  t w o  n a r r o w  m a g n e t i c  

f e a t u r e s  o v e r l a p  a  m i n e r a l i z e d  impure l i m e s t o n e  ( s k a r n )  and 

p y r r h o t  i t e  showing.  Good VLF-EM c o r r e l a t i o n  is l a c k i n g  b u t  

c o n d u c t o r  V9, is n e a r  t h e  e a s t e r n  anomaly. ,  T h i s  a r e a  l i e s  

w i t h i n  an anomalous Pb-Zn-Ag so i l  anomaly (3A,  see s e c t i o n  

8 .3 .1 ) .  

i i )  L o c a t i o n  2 

TWO p a r a l l e l  m a g n e t i c  a n o m a l i e s  a s s o c i a t e d  wi th  

p y r r h o t i t e  o c c u r  w i t h  a c l o s e l y  r e l a t e d  c o n d u c t o r  (V8) .  T h i s  

a r e a  s u b p a r a l l e l s  t h e  t r e n d  o f  anomalous Pb-Zn-Ag i n  s o i l s  

(anomaly  3B) .  Follow-up g e o l o g i c a l  mapping and t r e n c h i n g  o f  

t h i s  zone s h o u l d  be c o n s i d e r e d  on a f i r s t  p r i o r i t y  b a s i s .  

iii) L o c a t i o n  3  

A m a g n e t i c  anomaly a s s o c i a t e d  w i t h  c o n d u c t o r  V8 

a p p e a r s  to  be an e x t e n s i o n  of  t h e  t r e n d  o u t l i n e d  by t h e  s o i l  

Ag anomaly o f  Anomaly 2 and 3B. F u r t h e r  i n v e s t i g a t i o n  is 

r e q u i r e d  to e v a l u a t e  t h i s  a r e a .  

i v )  L o c a t i o n  4 

Conduc to r  V3, c l e a r l y  c u t s  t h r o u g h  so i l  anomal i e s  

3A and 3B, and is p o s s i b l y  a s s o c i a t e d  w i t h  a  n e a r b y  Pb-Zn-Ag 

m i n e r a l i z e d  l o c a t i o n . .  I f  t h e  s t r u c t u r e  is i n  f a c t  a s s o i c a t e d  

w i t h  t h e  m i n e r a l i z a t i o n ,  t h e  c o n d u c t o r  becomes a  p o t e n t i a l  



area of  i n t e r e s t  a l o n g  i ts e n t i r e  s t r i k e  l e n g t h .  D e t a i l e d  

ground g e o p h y s i c a l  s u r v e y s  i n  t h i s  a r e a  is w a r r a n t e d .  

9.3 MOX EAST and MORE-BETTER C l a i m s  

I n t e r p r e t a t i o n s  made on t h i s  p a r t  o f  t h e  p r o p e r t y  

are broad  s c a l e d  due  to  t h e  wide s p a c i n g  o f  t h e  s u r v e y  l i n e s .  

T a r g e t s  c h o s e n  f o r  p o t e n t i a l  i n t e r e s t  were based on 

c o i n c i d e n t  Magnet ic  and VLF-EM c o n d u c t o r s .  Follow-up mapping 

and g e o c h e m i s t r y  (see s e c t i o n  8 .3 .2 )  o v e r  t h e  most 

s i g n i f i c a n t  c o n d u c t o r s  were made d u r i n g  t h e  summer f i e l d  

s e a s o n  of  1981.  

R e s u l t s  of  t h e  fo l low-up s u r v e y  i n d i c a t e  no 

s i g n i f i c a n t  geochemica l  e x p r e s s i o n  from t h e  so i l  p i t s .  A l s o ,  

t h e  geochemica l  s u r v e y  from 1980 ( G i t t i n g s ,  1980)  d o e s  n o t  

o u t l i n e  any s i g n i f i c a n t  t a r g e t s .  The u n d e r l y i n g  q u a r t z  

f e l d s p a r  p o r p h y r y  dykes  and s h e a r  zones  a r e  t h e  l i k e l y  c a u s e  

f o r  t h e s e  c o n d u c t i v e  l o c a t i o n s .  P y r r h o t i t e  is p r o b a b l y  

a s s o c i a t e d  w i t h  t h e  u n d e r l y i n g  r o c k s  b u t  no m i n e r a l i z a t i o n  of 

economic p o t e n t i a l  was found.  F u r t h e r  work i n  t h i s  area is 

n o t  recommended by t h e  a u t h o r .  

X .  CONCLUSIONS 

1. The MOX and MORE-BETTER c l a i m s  a r e  u n d e r l a i n  b y  

r e g i o n a l l y  metamorphosed P r o t e r o z o i c  s e d i m e n t s ,  s c h i s t s ,  

g n e i s s e s  and m i g m a t i t e s  o f  t h e  Nas ina  S h e l f  or C a s s i a r  

P l a t f o r m .  The m e t a s e d i m e n t s  a r e  a  complexly  f o l d e d  

l a y e r e d  sequence  o f  q u a r t z i t e s ,  m a r b l e s ,  c a l c - s i l i c a t e s  

and s u l p h i d e - b e a r i n g  v a r i a n t s  o f  t h e  above u n i t s .  



S e g r e g a t i o n  p e g m a t i t e s  have r e s u l t e d  from t h e  metamorphic  

e v e n t .  The m e t a s e d i m e n t s  have been i n t r u d e d  by a  ne twork  

o f  C r e t a c e o u s  m e g a c r y s t i c  b i o t i t e - g r a n o d i o r i t e  and 

e q u i g r a n u l a r  q u a r t z  monzon i t e  a s  s i l l s ,  d y k e s  and s t o c k s .  

A l a t e r  complex o f  a p l i t e  and p e g m a t i t e  dykes  and sills 

c r o s s c u t  t h e  i n t r u s i v e  and m e t a s e d i m e n t a r y  r o c k s  and h a v e  

p roduced  a  h y d r o t h e r m a l  i m p r i n t  on t h e  i n t r u s i v e s  and 

m e t a s o m a t i c  c a l c - s i l i c a t e  s k a r n  a t  t h e  c o n t a c t s .  A l l  

u n i t s  are c u t  by p y r i t i c  q u a r t z  f e l d s p a r  p o r p h y r y  dykes  

and q u a r t z  v e i n s .  

2. M i n e r a l i z a t i o n  o f  economic i n t e r e s t  on MOX West 

C l a i m s  c a n  be c a t e g o r i z e d  i n t o  t h r e e  b a s i c  t y p e s :  1) 

s k a r n  m i n e r a l i z a t i o n ,  2 )  impure r e c r y s t a l l i z e d  l i m e s t o n e  

w i t h  s y n g e n e t i c  m i n e r a l i z a t i o n ,  and  3 )  v e i n -  and /o r  

f r a c t u r e - r e l a t e d  m i n e r a l i z a t i o n .  

3.  The s k a r n s  g e n e r a l l y  c a r r y  minor  amounts  o f  

p y r r h o t i  t e  and /o r  p y r i t e  and r a r e l y  g a l e n a ,  s p h a l e r i t e  

and c h a l c o p y r i t e .  These c o n t a i n  from 13-1750 pprn Cu, 

1-1500 pprn Pb,  32-2000 pprn Zn and 0.1-100.0 pprn Ag 

( g e n e r a l l y  less t h a n  8 pprn Ag). S i n c e  t h i s  r o c k  t y p e  is 

o n l y  l o c a l l y  deve loped  a t  c a r b o n a t e / i n t r u s i v e  c o n t a c t s  

and s i n c e  g r a d e s  of  m i n e r a l i z a t i o n  are g e n e r a l l y  low it 

is d i f f i c u l t  to c o n c e i v e  t h a t  t h i s  t y p e  of  m i n e r a l i z a t i o n  

c o u l d  be e c o n o m i c a l l y  v i a b l e .  

Vein  and/or  f r a c t u r e - r e l a t e d  m i n e r a l i z a t i o n  ( g a l e n a  

or s p h a l e r i t e )  was mapped i n  o n l y  t h r e e  l o c a t i o n s  ( 4 5 5  

ppm-1.14% Pb, 630 ppm-2.00% Zn, 2.3 ppm-90.0 pprn Ag).  

S o i l  g e o c h e m i s t r y  i n d i c a t e s  t h a t  some of  t h e s e  s h e a r  

z o n e s  mapped on MOX W e s t  may c o n t a i n  s u b s t a n t i a l  v e i n  



type mineralization. 

Cu, pb, Zn, Ag mineralization in calc-silicate 

bearing impure limestone occurs in generally thin (up to 

1.5 m) horizons and in float on MOX West. Fourteen 

samples of this material averaged 0.32% Cu, 1.31% Pb, 

1.36% Zn and 6.07 oz/ton Ag. Mineralization consists of 

finely disseminated galena, sphalerite, chalcopyrite, 

bornite, and Ag-bearing chalcocite + covellite; pyrite is 
absent. This type of mineralization is known adjacent 

to pegmatites, implying skarnification, but the overall 

uniformity in rock constituents, and grade and style of 

mineralization imply a rheomorphic syngenetic aspect. 

potentials of this mineralization may be best traced by 

trenching. 

Soil geochemistry has outlined several highly 

anomalous areas of Pb, Zn and Ag on the part of the MOX 

West Claims where mineralization is known (up to 7000 ppm 

Pb, 1.09% Zn and 8.20 oz/ton Ag in soils). Northerly 

trends of anomalies are most easily explained by 

subcropping impure limestone hosted mineralization; 

fracture/vein related mineralization is an alternate 

explanation. A northwesterly trending 800 m long Ag 

(Pb-Zn) anomaly has at its southeast end a known buried 

fault of the same orientation and a soil sample with the 

highest contents of Pb, Zn and Ag on the property; this 

implies structurally controlled mineralization. Areas of 

highly anomalous Pb, Zn, Ag should be trenched to 

evaluate the source of mineralization. 



5. Because  of  t h e  w i d e l y  spaced  l i n e  i n t e r v a l s  (125  m )  

i n t e r p r e t a t i o n s  of  magnetometer  s u r v e y  r e s u l t s  are b i a s e d  

and d i f f i c u l t .  Weak magne t i c  a n o m a l i e s ,  however ,  can 

o f t e n  be r e l a t e d  to p y r r h o t i t e  m i n e r a l i z a t i o n  found i n  

o u t c r o p .  

Numerous d e e p s e a t e d  l i n e a r  c o n d u c t o r s  of  poor  

s t r e n g t h  were d e t e c t e d  from t h e  VLF-EM s u r v e y .  Minor  

c o r r e l a t i o n  between t h e s e  c o n d u c t o r s  and s k a r n  

m i n e r a l i z a t i o n  was made b u t  was n o t  c o n s i s t e n t ;  

s t r u c t u r a l  f e a t u r e s  a r e  t h e  most l i k e l y  s o u r c e  f o r  t h e s e  

c o n d u c t o r s '  a n o m a l i e s .  

Ten l o c a t i o n s  d e s i g n a t e d  by F.L. J a g o d i t s  as 

p o t e n t i a l  a r e a s  of  i n t e r e s t  c o r r e l a t e  r e a s o n a b l y  w e l l  

w i t h  s o i l  geochemica l  a n o m a l i e s  and known m i n e r a l i z e d  

z o n e s .  These l o c a t i o n s  s h o u l d  be f o l l o w e d  up w i t h  d e t a i l  

g round  g e o p h y s i c s  and/or  t r e n c h i n g .  

X I 1  RECONMENDATIONS 

1. F i l l - i n  ground g e o p h y s i c s  (VLF-EM and Mag) s h o u l d  be 

c o n s i d e r e d  a t  30 m l i n e s  i n  t h e  area of  m i n e r a l i z a t i o n  

and major so i l  geochemica l  a n o m a l i e s  on t h e  MOX W e s t  

C la ims .  

2. P r i o r  to any  p h y s i c a l  work ( i . e .  t r e n c h i n g ) ,  a  d i l i g e n t  

a t t e m p t  s h o u l d  be made to t r a c e  known o c c u r r e n c e s  o f  

m i n e r a l i z e d  impure l i m e s t o n e ,  and c a r e f u l l y  i n s p e c t  any 

a r e a s  o f  g e o p h y s i c a l  i n t e r e s t  o u t l i n e d  by s t e p  1. 



3 .  Because  of  t h e  l o c a t i o n  of  ma jo r  so i l  a n o m a l i e s  and 

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

would be t h e  most e f f e c t i v e  method of  p r o s p e c t i n g  

g e o c h e m i c a l  and g e o p h y s i c a l  t a r g e t s .  

~ e s p e c t f u l l y  s u b m i t t e d ,  

M. J. C r a n d a l l ,  B.Sc. 

T o r o n t o ,  O n t a r i o  
November 1 9 8 1  
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1. INTRODUCTION 

During the summer of 1981 the Minerals Division of the Canadian 

Occidental Petroleum Ltd. conducted ground magnetic and VLF-EM surveys in 

conjunction with geologic mapping and geochemical sampling over the MOx and 

MORE-BETTER Claims. The purpose of the ground geophysical surveys was to aid 

the mapping of skarn hosted mineralization. It was also hoped that the 

mapping of vein type mineralization will also be helped. 

The results of the ground geophysical surveys are discussed in the 

following and recommendations are made for further investigations. 

The survey statistics are given in the Appendix together with the 

writer'sdeclaration. 



2. SURVEY SPECIFICATIONS AND INSTRUMENTATION 

2.1 Magnetic Survey 

The e a r t h ' s  t o t a l  magnetic f i e l d  was determined a t  every 12.5 m along 

t h e  survey l i n e s  and base l i n e s .  The proton precess ion one gamma magnetometer 

ModelG816made by Geometrics/Exploranium of Toronto was used. 

The d i u r n a l  and day-to-day v a r i a t i o n s  of t h e  geomagnetic f i e l d  were 

monitored by a base  s t a t i o n  magnetometer system, Model MR20 manufactured by 

Canadian Mining Geophysics of Ottawa. 

The cyc l ing  r a t e  of  t h e  base s t a t i o n  magnetometer was 1 0  seconds and 

t h e  f i e l d  measurements were timed such t o  coincide  exact ly  with an observation 

a t  t h e  base s t a t i o n .  The combined d i u r n a l  and day-to-day cor rec t ion  i s  ava i l ab le  

f r o m t h e p r i n t - o u t  of  t h e  M R Z O ,  which was applied t o  t h e  magnetometer observations 

The method of  surveying descr ibed above was followed u n t i l  t h e  base 

s t a t i o n  magnetometer developed a malfunction which could not  be correc ted  i n  

t h e  f i e l d .  The rest of  t h e  survey was completed following t h e  t r a d i t i o n a l  

looping procedures. A s  t h e  base l i n e  and o the r  key l i n e s  were a l ready surveyed 

using t h e  base s t a t i o n  magnetometer, s t a t i o n s  were s e l e c t e d  along these  l i n e s  

t o  serve  a s  base  s t a t i o n s  f o r  t h e  looping. The average dura t ion  of t h e  loops 

was two hours. 

2.2 VLF-EM Survey 

The survey was conducted u t i l i z i n g  t h e  EM16 vLF-EM instrument manufactured 

by Geonics Limited of  Mississauga, Ont. The in-phase and quadrature phase 

components of t h e  VLF magnetic f i e l d  were measured a t  s t a t i o n s  12.5 m a p a r t  

along t h e  survey l i n e s .  The very low frequency (VLF) t r a n s m i t t e r  located a t  

J i m  Creek, Washington, opera t ing  a t  a frequency of  18.6 kHz provided t h e  primary 

electromagnetic  f i e l d .  



3. PRESENTATION OF THE RESULTS 

The base maps on which a l l  t h e  geophysical  d a t a  and t h e  i n t e r p r e t a t i o n  

a r e  presented  w e r e  prepared a t  a s c a l e  o f  1:2500. The magnetic survey r e s u l t s  

over  t h e  MOX W e s t  Claims a r e  presented  a s  contours .  The contour i n t e r v a l  is 

10 ganunas, with s u i t a b l y  l a r g e r  i n t e r v a l s  i n  a r e a s  o f  s t e e p  magnetic gradients .  

The contour map a l s o  shows t h e  co r rec ted  magnetic readings l e s s  58,000 gammas. 

Because t h e  l a r g e  sepa ra t ion  of t h e  survey l i n e s  over  t h e  MOXandMORE-BETTER C h i n  

t h e  magnetic r e s u l t s  a r e  shown i n  p r o f i l e  form, toge the r  with t h e  correc'ted 

values.  

The VLF-EM survey r e s u l t s  a r e  given on t h r e e  maps: 

a )  t h e  va lues  of t h e  in-phase and quadrature phase components p l o t t e d  

a t  each s t a t i o n ;  

b )  p r o f i l e s  of t h e  above components; 

C )  f i l t e r e d  in-phase contours .  The f i l t e r i n g  method app l i ed  is 

descr ibed  by D. C. F rase r  i n  "Contouring of VLF-EM Data", (Geophysics, 

v o l .  x x x ~ v ,  No. 6). 
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4. DISCUSSION OF THE RESULTS 

4.1 MOX West Claims 

4.1.1 Geologic Considerat ions 

The following b r i e f  geologica l  notes  a r e  made t o  e s t a b l i s h  t h e  s e t t i n g  

f o r  t h e  i n t e r p r e t a t i o n  of t h e  magnetic da ta .  The survey area  is  under- 

l a i n  by f e l s i c  t o  in termedia te  Mid-Cretaceous i n t r u s i v e  rocks in t rud ing  

Proterozoicmetasediments,quartzite, l imestone and paragneiss .  Lead, 

z inc  and s i l v e r  minera l iza t ion  was found a t  seven loca t ions ,  which a r e  

shown on t h e  I n t e r p r e t a t i o n  Maps. P y r i t e  and p y r r h o t i t e  was noted i n  

many outcrops which a r e  a l s o  ind ica ted  on t h e  I n t e r p r e t a t i o n  Map, i n  order  

t o  e s t a b l i s h  a c o r r e l a t i o n  between t h e  known geology and t h e  magnetics. 

The geologic mapping revealed  a complex geologic p i c t u r e ,  i n t e r f i n g e r i n g  

younger i n t r u s i v e s  with t h e  o l d e r  metasediments. The e n t i r e  g r i d  i s  

covered by t h e  i n t r u s i v e ,  t h e  s t r i k e  of t h e  in t ruded metasediments domin- 

a n t l y  north-south but  east-west s t r i k e s  a r e  a l s o  mapped near  t h e  nor th  

c e n t r a l  map a rea .  

4.1.2 Magnetic Survey 

The rocks occurr ing  i n  t h e  survey a rea  a r e  genera l ly  non-magnetic with t h e  

poss ib le  exception of t h e  in termedia te  i n t r u s i v e .  O f  t h e  four  types  of 

q u a r t z i t e s  d is t inguishkd,  one is descr ibed as p y r r h o t i t e  bearing and can 

be considered as one of  t h e  sources of t h e  magnetic anomalies. Unfortun- 

a t e l y  t h e  only mapped exposure of  t h i s  u n i t  i s  j u s t  ou t s ide  of t h e  

magnetic coverage. 

The east-west survey l i n e s ,  which a r e  125 m a p a r t  impose an unavoidable 

b i a s  on t h e  magnetic contour map. This  b i a s  r e s u l t s  i n  near ly  north- 

northwest s t r i k i n g  anomalies, which a r e  o f t e n  t r ansgress ive  t o  t h e  

mapped geology. Furthermore, it would appear t h a t  t h e  l i n e  separa t ion  
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is l a r g e r  than it would be d e s i r a b l e  t o  descr ibe  t h e  complex geology 

where s h o r t  s t r i k e  l eng th  i s  t h e  r u l e  than t h e  exception. 

A s  noted e a r l i e r ,  with exception of t h e  intermediate i n t r u s i v e s  and 

t h e  p y r r h o t i t e  bear ing  q u a r t z i t e ,  t h e  o t h e r  rocks a r e  non-magnetic. 

However p y r r h o t i t e  was f requent ly  mapped and more than l i k e l y  it is  

t h e  main con t r ibu to r  t o  t h e  magnetic e f f e c t s .  

It i s  noted here t h a t  t h e  magnetic da ta  i n  t h e  southwest corner i s  

suspect  a s  they hay have been c o l l e c t e d  during a magnetic disturbance.  

The amplitude of t h e  anomalies v a r i e s  from small t o  moderate with t h e  

exception of  two l o c a t i o n s  where it exceeds 200 gammas suggest ing t h a t  t h e  

magnetic c o n s t i t u e n t s  a r e  no t  abundant. The magnetic contour map was 

divided i n t o  magnetics u n i t s  i n  which t h e  magnetic c h a r a c t e r i s t i c s  a r e  

reasonably uniform. These u n i t s  have t o  be viewed with t h e  l i m i t a t i o n s  

i n  mind which a r e  imposed by t h e  survey l i n e  d i r e c t i o n  and l i n e  

separa t ion .  Individual  magnetic bodies  be l ieved t o  be s i g n f i c a n t  a r e  

a l s o  ou t l ined .  

Magnetic Unit 1 was demarked t o  inc lude  numerous anomalies genera l ly  

having a north-northwest s t r i k e  and a narrow width. In t h e  northern 

p a r t  of t h e  u n i t  t h e  magnetic anomalies a r e  near ly  perpendicular  t o  t h e  

mapped geology. I t  is un l ike ly  t h a t  t h e  anomalies represent  a deeper 

magnetic, dyke-like f e a t u r e ;  t h e  anomaly is bel ieved t o  be a r t i f a c t  

o f t h e  l i n e  d i r e c t i o n  and spacing and i n  f a c t  could be l e f t  o u t  of Unit 

1. South of  L-3+75s t h e  c o r r e l a t i o n  improves somewhat i n  both t h e  

eas te rn  and western arms of t h e  u n i t .  In t h e  eas te rn  arm good c o r r e l a t i o n  

is noted between p y r r h o t i t e  occurrence and magnetic anomalies. The most 

in tense  magnetic anomaly, a narrow f e a t u r e ,  occurs on L-5+00S a t  t h e  

eas te rn  l i m i t  o f  t h e  u n i t .  S i g n i f i c a n t l y  two skarn outcrops and 



pyrrhotite were mapped in the vicinity of the anomaly. Magnetic Unit I 

is considered as an area where the occurrence of pyrrhotite and 

pyrrhotite associated with skarn is more abundant. 

The second most intense anomly of the survey is delineated along 

L-8+75S at the western limit df Magnetic Unit 2. The unit is located 

in the eastern part of the grid where geological data are not available. 

The characteristics of the unit is akin to those of Unit 1, but the 

anomalies are generally wider and suggestive of somewhat deeper depth 

of burial. Pyrrhotite bearing skarns are the suspected causes. 

Magnetic Unit 3 in the northeast corner of the map covers a small area 

characterized by low amplitude anomalies which are ordered in a somewhat 

cohesive fashion. The anomalies are believed to be caused by variations 

in magnetics constituents of the intrusives and metasediments. 

The extensive area in the central part of the map is denoted as 

Magnetic Unit 4. Low amplitude, short strike length anomalies, gentle 

variations of the magnetic field are the characteristic signs. Minerali- 

zation, skarn and pyrrhotite was mapped along east-west traverse crossing 

L-6+25S at about 4+75W. The mineralization noted is just east and west 

of L-6+25S and no distinct magnetic association or correlation are 

evident. The area east of Magnetic Unit 2 is denoted as Unit 4? The 

uncertainty arises from the fact that the line spacing increases to 

250 m east of the base line and contouring of the data becomes tenuous. 

Magnetic Unit 5 occupies the area west of Unit 1. Units 4 and 5 are 

similar, but subtle differences are perceived. The low amplitude, short 

strike length anomalies create a mottled appearance, differing from 

Unit 4. These three units represent the undivided, essentially non- 

magnetic intnusives and metasediments. However the existence of small 



skarn and the associated pyrrhotite is not precluded because of the 

filtering effect of line spacing and direction. 

Magnetic Unit 6? in the southwest corner is a tenuous unit with 

somewhat enhanced magnetic activity. 

The structural information interpreted from the magnetic data reflects 

of filtering imposed by line spacing and direction and it may indicate 

structures not readhing ground surface. The two dominant directions of 

shearing are east-west and northeast-southwest complimenting the 

indications of the VLF-EM survey. Northeast striking fault mapped 

between lines 5+50S and 5+00S provides credence to the interpreted 

shear from magnetics. 

4.1.3 VLF-EM Survey 

Good quality VLF-EM data were collected, which show some influence 

of topography. The topographic effects were effectively removed by 

the filtering process employed. The particular VLF-EM transmitter 

used emphasizes conductive structures stfiking in the direction to 

the transmitter which in this instance approximates southeast. The 

line to line correlation of the VLF-EM features is considerably better 

than found on the magnetic map, suggesting that the linear extent of 

the conductive structures can be considerable. Numerous shorter strike 

length conductors were also detected, which are usually shallower than 

the conductors having longer strike length. The indicated quality of 

the conductors, which is a measure of the conductivity-thickness 

product varies from mediocre to poor, indicating that the sources of the 

anomalies are conductive structural features rather than mineralization, 

Clear association between the mapped skarns and VLF-EM conductors is 

found at one location only along L-10+00S just east of TL-13+00W. In 



case of  mineral  showings t h e  c o r r e l a t i o n  improves a s  conductors V3 

and V7 a r e  near  mapped mineral showings. The c o r r e l a t i o n  between VLF-EM 

and p y r r h o t i t e  occurrence was a l s o  inves t iga ted ,  which f a i r s  b e t t e r  than 

t h e  p r e v i o u s t w o a s  noted along conductors V1 ,  a t  L-8+75S, V2?, V8 a t  

L-3+75s and V9. 

The major conductor axes where l i n e  t o  l i n e  c o r r e l a t i o n  is  suggested 

by t h e  in-phase and quadrature p r o f i l e s  a r e  i d e n t i f i e d .  Whenever t h e  

c o r r e l a t i o n  i s  doubtfu l  it is  noted wi th  a ques t ion  mark. Offse ts  of  

these conductor axes along nea r ly  east-west shea r s  i n t e r p r e t e d  from 

magnetics a r e  c l e a r l y  evident .  Conductors V1,  V2, V3, V5 and V8, a r e  t h e  

most s i g n i f i c a n t  which can be i d e n t i f i e d  along considerable  s t r i k e  length .  

4.1.4 Targe t s  of  P o t e n t i a l  I n t e r e s t  

Ten l o c a t i o n s  of p o t e n t i a l  i n t e r e s t  of  varying p r i o r i t y  were se lec ted ,  

which a r e  d iscussed below: 

i) Location 1: 

The t a r g e t  a r e a  i s  two narrow magnetic f e a t u r e s ,  one of which is  t h e  

most i n t e n s e  anomaly of  t h e  survey where skarn and p y r r h o t i t e  were 

mapped. Good VLF-EM c o r r e l a t i o n  i s  lacking b u t  t h e  s h o r t  s t r i k e  

l eng th  Conductor V9? i s  near  t h e  e a s t e r n  anomaly on L-3+75S. I t  is 

a f i r s t  p r i o r i t y  t a r g e t .  

.) Location 2: 

Two, p a r a l l e l  magnetic anomalies wi th  p y r r h o t i t e  a s soc ia t ion  con- 

s t i t u t e  t h i s  t a r g e t .  The wester ly  anomaly i s  wider and a longer 

s t r i k e  l eng th  i s  implied the re .  Conductor V8 i s  c l e a r l y  associated 

wi th  t h e  eas te rn  anomaly and t h e  minor conductor a x i s  on L-3+75S 

co inc ides  with t h e  westerly l i m i t  of t h e  west anomaly. Although 

skarn is  not  mapped i n  t h e  immediate v i c i n i t y  of t h e  loca t ion ,  



iii) 

iv) 

V) 

vi) 

vii) 

viii) 

mineralization was noted nearby enhancing the importance of the 

target, which ought to be followed-up on a first priority basis. 

Location 3: 

A magnetic anomaly on L-6+25S associated with Conductor V8? was 

selected here for further investigation as a second priority target. 

Location 4: 

Conductor V3, which is a clearly defined anomaly is near a lead-zinc- 

silver mineralization. If it is assumed that the mineralization is 

related to the structure then the conductor becomes a potential area 

of interest along its entire length. It is a second priority target. 

Location 5: 

The magnetic anomalyalongL-3+75S at 2+70W was selected because of 

its probable association with Conductor V5. A second anomaly along 

L-5+00S is also included in this target area. The part of the 

anomaly which is associated with a VLF-EM conductor is the extreme 

southern extension of an anomaly of considerable strike length. 

Second priority is assigned to this target area. 

Location 6: 

As the secondlargestamplitude magnetic anomaly of the survey, it 

was selected for further consideration although as a second to third 

priority target since VLF-EM correlation is lacking. 

Location 7: 

Conductor V7 is assigned third priority as it is near a lead-zinc- 

silver occurrence. 

Locations 8 and 9: 

These locations are shear zones interpreted from magnetics which 

are near lead-zinc-silver mineralization, and envisaged as third 

priority targets. 



ix) Location 10: 

This location was chosen because of two good quality VLF-EM 

conductors associated with low amplitude magnetic anomalies. It 

is a second priority target. 

4.2 MOX and MORE-BETTER Claims 

The reconnaissance survey lines along which the magnetic and VLF-EM 

surveys were conducted are 250 m apart. Judging from the known geology of the 

MOX West Claims only minimal line to line correlation of the magnetic data may 

be expected. Indeed, the magnetic profile map supports the above expectation. 

Neverthelessbroad regions of similar magnetic characteristics can be outlined. 

These regions are denoted as magnetic units. In addition individual anomalies 

of significance are also outlined along the survey lines. 

Magnetic Unit 1 which extends across Lines 10+00S, 12+50Sand 15+00S 

in the south central map area is characterized by raised background level upon 

which local anomalies are superimposed. Intermediate composition intrusive 

rocks may be considered as the likely cause. Magnetic Unit 2 is expressed at 

the eastern end of Lines 12+50S and 15+00S. The unit is open to the east, 

however it is terminated somewhere between Lines 12+50S and 10+00S. The 

amplitude of the local anomalies along Line 12+50S reach 140 gammas and are 

suggestive of somewhat deeper depth. The local background level is raised along 

L-15+00S although local anomaly amplitudes are lower than at L-12+50S, and 

shallower sources are implied. Skarn zones with pyrrhotite can be postulated 

here. 

The local background levels along the western parts of lines 2+50S, 

5+00S and 7+50S are similar where local anomalies are only sporadic. The 

featureless magnetic picture persists along L-5+00S but marked changes take 

place on Lines 2+50S and 7+50S. Magnetic Unit 3 on Line 2+50S is dominated the 

most significant magnetic anomaly of the grid. The assymetric anomaly denotes 

a dipping body, which obviously terminates between the two most northerly 
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l i n e s .  Skarn may be denoted here .  Rapidly varying magnetic f i e l d  s e t s  a p a r t  

Magnetic Unit 4 along Line 7+50S, where skarns can be suspected t o  occur. 

The l a s t  u n i t  of note  is  found along L-10+00S west of Magnetic Unit 1. 

I t  is  a l o c a l  occurrence a s  it i s  no t  expressed along t h e  l i n e s  t o  t h e  nor th  

and south. Local skarn with p y r r h o t i t e  can be assumed t o  cause t h e  anomalies. 

The VLF-EM r e s u l t s  a r e  dominated by Conductor V 1  p e r s i s t e n t  through t h e  g t i d .  

It i s  suspected t h a t  it may r e f l e c t  a r idge  e f f e c t ,  b u t  it appears t o  coincide  

with t h e  westerly l i m i t  of Magnetic Unit  1, which can imply a f a u l t  contac t  

t h e r e .  The o t h e r  seemingly p e r s i s t e n t  Conductor i s  V2, which indeed may s i g n i f y  

t h e  eas te rn  con tac t  of t h e  Magnetic 1. The s i m i l a r i t y  of t h e  anomalies suggest  

t h a t  Conductors V3, V4, V5 and V6 may extend ac ross  severa l  l i n e s  and a r e  

bel ieved t o  represent  conductive s t r u c t u r e s  and/or con tac t s  along skarns when 

associa ted  with magnetic f e a t u r e s .  

The c r i t e r i o n  f o r  s e l e c t i o n  of t a r g e r s  of p o t e n t i a l  i n t e r e s t  was t h e  

coincidence of  a s i g n i f i c a n t  magnetic anomaly and a VLF-EM conductor. The eminent 

t a r g e t  i s  t h e  l a r g e  amplitude magnetic anomaly coincident  with t h e  most nor the r ly  

expressions of Conductor V2. The second p r i o r i t y  t a r g e t  is t h e  most wester ly  

magnetic anomaly of  Unit 2 on L-12+50S, where Conductor V6 is loca ted .  The 

t h i r d  t a r g e t  which i s  given second p r i o r i t y  is  located  a t  t h e  e a s t e r n  end of Line: 

12+50S and 15+00S. Here t h e  magnetic anomalies show poss ib le  l i n e  t o  l i n e  

c o r r e l a t i o n ,  although t h e  source may b e  deeper on t h e  nor the r ly  l i n e .  Conductor 

V3 i s  assoc ia ted  with t h i s  t a r g e t .  

The four th  t a r g e t  s e l e c t e d  i s  a wider anomaly complex on L-7+50S where 

t h e  magnetic body l i m i t s  co incide  with VLF-EM conductors. The cont inuat ion  of 

t h i s  zone is  h in ted  t o  south on L-10+00s never the less  t h e  p r i o r i t y  of t h e  

t a r g e t  i s  low.  



5. CONCLUSIONS AND RECOMMENDATIONS 

In s p i t e  o f  t h e  lack  of  s i g n i f i c a n t  s u s c e p t i b i l i t y  c o n t r a s t  between 

t h e  i n t r u s i v e  and metasediments, t h e  magnetic survey revealed magnetic u n i t s  

which o u t l i n e  a r e a s  where skarns  associa ted  with p y r r h o t i t e  a r e  l i k e l y  t o  be 

found. More s i g n i f i c a n t l y  ind iv idua l  magnetic anomalies were found t o  c o r r e l a t e  

with mapped occurrences  of  p y r r h o t i t e  leading t o  t h e  conclusion t h a t  t h e  bulk 

of t h e  magnetic a c t i v i t y  is r e l a t e d  t o  p y r r h o t i t e ,  which may be associa ted  

with skarns,  one o f  t h e  t a r g e t s  of t h e  explora t ion  e f f o r t .  The amplitude of  

t h e  anomalies v a r i e s  from low t o  moderate excepting t h r e e  anomalies, two i n  t h e  

MOX West Claims and one i n  the MOXEast, MORE-BETTERCla in '6 , imp ly ing tha t  p y r r h o t i t e  

i s  no t  abundant. 

The magnetic survey a l s o  revealed t h a t  much c l o s e r  l i n e  spacing is  

needed t o  de f ine  skarns  along which t h e  magnetic c o n s t i t u e n t s  may vary 

considerably wi th in  a s h o r t  d i s t ance .  The survey l i n e  d i r e c t i o n  was no t  t h e  

i d e a l  i n  many i n s t a n c e s  a s  t h e  mapped geology c l e a r l y  i n d i c a t e s  it. 

The s t r u c t u r a l  information derived from t h e  rnaqnetiacompliments t h e  

s t r u c t u r a l  p i c t u r e  depic ted  by t h e  VLF-EM. 

The VLF-EM technique proved t o  be use fu l  d e l i n e a t i n g  conductive 

s t r u c t u r e s  i n  genera l ,  b u t  s p e c i f i c a l l y  e s t ab l i shed  a r e a s  of i n t e r e s t  where 

associa ted  wi th  magnetic f e a t u r e .  

A s  t h e  r e s u l t  of  t h e  study 14 loca t ions  of varying p r i o r i t y ,  10 i n  t h e  

MOX West C l a i m s  and 4 i n  t h e  MOX and MORE-BETTER map area  were s e l e c t e d  a s  

worthy of f u r t h e r  cons idera t ions .  

The recommended follow-up i n i t i a l l y  would c o n s i s t  of prospect ing  and 

mapping of t a r g e t  a r e a s  followed by ground geophysical surveys a s  d i c t a t e d  by 



t h e  r e s u l t s  o f  t h e  p r o s p e c t i n g  and mapping. The ground q e o p h y s i c a l  s u r v e y s  

shou ld  i n c l u d e  magne t ic  and VLF-EM s u r v e y s .  The d i r e c t i o n  o f  t h e  su rvey  l i n e s  

w i l l  b e  d i c t a t e d  by t h e  f i n d i n g s  o f  t h e  p r o s p e c t i n g  and mapping, however t h e  

su rvey  l i n e  i n t e r v a l  s h o u l d  n o t  exceed  20 m a s  c l o s e l y  spaced l i n e s  a r e  needed 

t o  d e s c r i b e  a d e q u a t e l y  t h e  r a p i d l y  v a r y i n g  magnet ic  c h a r a c t e r i s t i c s  o f  t h e  

s k a r n  d e p o s i t s .  

R e s p e c t f u l l y  s u b m i t t e d .  

FLJ:sb 

November 5,  1981 

Frank L. J a q o d i t s ,  

c o n s u l t i n g  Geophysi 
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SURVEY STATISTICS 

Magnetic Survey 

MOX West Claims: 22.3 km 

MOX and MORE-BETTER Claims: 9.9 km 

VLF-EM Survey 

MOX West Claims: 20.6 km 

MOX and MORE-BETTER Claims: 9.9 km 

Personnel 

P . Mano j l o v i c  

G. Mijac 

R. T. Marcroft 

F. L. J a g o d i t s  

S. Blunt 

Canadian Occidental  Petroleum 

~ t d . ,  4 th  Floor ,  180 Attwell  

Drive, Rexdale, Ontario. 

M9W 6A9 

1303 Daimler Rd., 

Mississauga, O n t . ,  

L5T 3T3 

66 High S t r e e t ,  

Mississauga, On t .  

19 Orangewood Crescent  

Aqincourt, Ontario.  

M 1 W  1C5 

38 Amberwood Sq., 

Brampton, Ontario.  

L6Z 1G3. 

Magnetic 

Survey 

VLF-EM 

Survey, 

d r a f t i n g  

Draf t ing  

August 15-19, 

21, 23-25, 

1981 

August 15, 

and 16,  19-25 

1981 

3 days during 

October and 

November 1981 

In te rp re ta -  3.5 days 

t i o n  October, 

November 1981 

Typing NOV. 5 ,  1981 



1. 1 am a qeol~l, !sic., l t?rlcjineer r e s i d i n g  a t  1') Ora!~qc.vooil C re scen t ,  Aqi l lcvu~. t .  

t n l t a r i o .  

2 .  I am a  q r a d u a t r  n F  t.he Technica l  I l n i v e r s i t y  o f  Sopron,  Hungary w i th  

Dip l .  Eng. d r q r r r  i n  qeophys i ca l  e n g i n e e r i n g  (1956) .  

3 .  I am a memh.r of t h e  S o c i e t y  o f  E x p l o r a t i o n  ( ; eophys ic i s t s ,  t h e  Eurollean 

A s s o c i a t i o n  . , f  I:? ,!rat ion  G e o p h y s i c i s t s ,  t h e  [:anadian Geophysical  Ul~iun 

dnd Fel low . , f  tllc ( .~ :o log i ca l  A s s o c i a t i o n  o f  Canada. 

4.  I am a p r o f e s s i o n a l  e n g i n e e r ,  r e g i s t e r e d  i n  t h e  P rov ince  of  On ta r i o .  

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do  I e x p e c t  t o  r e c e i v e  any 

i n t e r e s t  d i r e c t l y  or i n d i r e c t l y  i n  t h e  p r o p e r t y  o r  s e c u r i t i e s  o f  

Canadian O c c i d e n t a l  Petroleum Ltd.  

6. The s t a t e m e n t s  made i n  t h i s  r e p o r t  are based  on s t u d y  o f  p u b l i s h e d  and 

unpubl i shed  p r i v a t e  r e p o r t s .  

7. Permiss ion  is  g r a n t e d  t o  u s e  i n  whole or i n  p a r t  f o r  assessment  and 

q u a l i f i c a t i o n s  r e q u i r e m e n t s  b u t  n o t  for a d v e r t i s i n g  purposes .  

Dated a t  Scarborough,  

,Phis s i x t h  day of November ,1981  



- 107 - 

APPENDIX I1 - SAMPLING AND LABORATORY PROCEDURES 

I. SAMPLING PROCEDURES 

A)  S o i l  - 

1. "B" h o r i z o n  or t a l u s  f i n e  m a t e r i a l  is sampled.  

2. Three  to f o u r  h a n d f u l s  of  m a t e r i a l  are c o l l e c t e d  

i n t o  heavy d u t y ,  h i g h  w e t - s t r e n g t h  k r a f  t e n v e l o p e s  

which a r e  d r i e d  i n  t h e  f i e l d  and t h e n  s e n t  to t h e  

l a b o r a t o r y  f o r  a n a l y s i s .  

B) Sample S i t e  I n f o r m a t i o n  Card 

1. A t  e a c h  so i l  or stream sample s i te ,  an 8 0  column 

f i e l d  d a t a  c a r d  is comple t ed .  The s a m p l e r  r e c o r d s  

s u c h  i n f o r m a t i o n  a s  sample number, l o c a t i o n  and 

t y p e ,  d e p t h  of  s t r e a m ,  sample c o m p o s i t i o n ,  

v e g e t a t i o n ,  d r a i n a g e ,  etc.  S e p a r a t e  c a r d s  are used 

f o r  stream and so i l  samples  i n  o r d e r  to r e c o r d  

p e r t i n e n t  i n f o r m a t i o n .  

11. LABORATORY PROCEDURES 

A. Sample P r e p a r a t i o n  

i) S o i l s  

1. Samples  a r e  s o r t e d  and d r i e d  a t  50°C f o r  1 2  t o  

1 6  h o u r s .  

2 .  Dried m a t e r i a l  is t h e n  s c r e e n e d  to o b t a i n  ' t h e  

-80 mesh (177  m i c r o n )  f r a c t i o n .  The rest of t h e  

m a t e r i a l  is d i s c a r d e d .  



4. Cu, Pb, Zn and Ag are d e t e r m i n e d  by a tomic  a b s o r p t i o n ,  

u s i n g  background c o r r e c t i o n  f o r  Pb and Ag a n a l y s e s .  

Bkgd. Flame Wave Leng th  D e t e c t i o n  Chemex + 1  S td .  
Element  Corr. Type hm L i m i t  S t a n d a r d  D e v i a t i o n  

Y e s  A 217 .O 1 PPm 59 ppm 21 

NO A 213.8 1 PPm 52 ppm 2 3  

y e s  A 328.1 0 .2  ppm 8 . 5  ppm - +0.5 

NO A 324.7 1 PPm 71 ppm 2 3  

- - - -  - - 

A = A i r  a c e t y l e n e  f l ame  

N = N i t r o u s  o x i d e  - a c e t y l e n e  f l a m e  

ppm A r s e n i c  ( A s )  ( A t o m i c  A b s o r p t i o n )  

A 1 .0  gm p o r t i o n  o f  sample is d i g e s t e d  i n  conc.  

p e r c h l o r i c  n i t r i c  a c i d  ( H C 1 0 4 - H N 0 3 )  f o r  approx .  

2  h o u r s .  

The d i g e s t e d  sample is c o o l e d  and made up to 25 m l s  

w i t h  d i s t i l l e d  w a t e r .  The a l i q u o t  of water is 

a c i d i f i e d  w i t h  HC1 and t h e n  reduced  w i t h  p o t a s s i u m  

i o d i n e  to r e d u c e  A s  (V) t o  A s  (111). 

A p o r t i o n  of  t h i s  s o l u t i o n  is f u r t h e r  reduced  w i t h  

so idum b o r o h y d r i d e  to a r s i n e ,  AsH3.  

The v o l a t i l e  a r s i n e  is swept  i n t o  a h e a t e d  ce l l  i n  

a n  a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t e r  and 

decomposed to f r e e  a r s e n i c  to d e t e r m i n e  t h e  a r s e n i c  

c o n c e n t r a t i o n .  

D e t e c t i o n  l i m i t :  2  ppb A s .  



ii) Rocks 

1. E n t i r e  sample is c r u s h e d .  

2. I f  n e c e s s a r y  ( > 2 5 0  gms) . The sample is s p l i t  o n  

a J o n e s  s p l i t t e r ,  t h e  reject  is r e t a i n e d  f o r  a 

s h o r t  p e r i o d .  

3 .  The s p l i t  f r a c t i o n  is p u l v e r i z e d  i n  a r i n g  

g r i n d e r  s u c h  t h a t  90% p a s s e s  a 200 mesh ( 7 4  

m i c r o n )  s i e v e .  

4. The -200 mesh material is weighed and a n a l y s e d  

f o r  t h e  a p p r o p r i a t e  e l e m e n t s .  

B. E l e m e n t a l  A n a l y s e s  

i )  ppm Copper, Lead,  Z inc ,  S i l v e r ,  ( A t o m i c  

A b s o r p t i o n )  

1. A 1.0 gm p o r t i o n  o f  -80 mesh so i l  or s t r e a m  

s e d i m e n t  or  -200 mesh r o c k  f l o u r  or p u l v e r i z e d  

" h e a v i e s "  is d i g e s t e d  i n  c o n c e n t r a t e d ,  h o t ,  

p e r c h l o r i c  - n i t r i c  a c i d  ( H C ~ O ~ - H N O ~ )  f o r  2 

h o u r s .  

2. D i g e s t e d  sample is c o o l e d  and made up to 25 

m l s .  w i t h  d i s t i l l e d  water. 

3.  S o l u t i o n  is mixed and s o l i d s  a l lowed  to  s e t t l e .  



4. Cu, pb ,  Zn and Ag are d e t e r m i n e d  by atomic a b s o r p t i o n ,  

u s i n g  background c o r r e c t i o n  f o r  Pb and  Ag a n a l y s e s .  

Bkgd. Flame Wave Leng th  D e t e c t i o n  Chemex + 1  S t d .  
Element  C o r r .  Type hm L i m i t  S t a n d a r d  D e v i a t i o n  

-- - 

Pb y e s  A 217.0 1 PPm 59 ppm +1 

z n  NO A 213.8 1 P P ~  52 ppm 2 3  

A9 Y e s  A 328.1 0.2 ppm 8.5 ppmfi0.5 

C u  NO A 324.7 1 PPm 71 ppm - +3 

A = A i r  a c e t y l e n e  f l a m e  

N = N i t r o u s  o x i d e  - a c e t y l e n e  f l a m e  

i i) ppm A r s e n i c  ( A s )  ( A t o m i c  A b s o r p t i o n )  

1) A 1.0 gm p o r t i o n  o f  sample is d i g e s t e d  i n  conc.  

p e r c h l o r i c  n i t r i c  a c i d  ( H C 1 0 4 - H N 0 3 )  f o r  approx .  

2  h o u r s .  

2 )  The d i g e s t e d  sample is c o o l e d  and made up to 25 m l s  

w i t h  d i s t i l l e d  w a t e r .  The a l i q u o t  of  w a t e r  is 

a c i d i f i e d  w i t h  H C 1  and t h e n  r educed  w i t h  p o t a s s i u m  

i o d i n e  to r e d u c e  A s  (V) to  A s  (111). 

3 )  A p o r t i o n  of  t h i s  s o l u t i o n  is f u r t h e r  reduced  wi th  

sodium b o r o h y d r i d e  to a r s i n e  , AsH3.  

4 )  The v o l a t i l e  a r s i n e  is swept  i n t o  a h e a t e d  c e l l  i n  

an atomic a b s o r p t i o n  s p e c t r o p h o t o m e t e r  and 

decomposed to f r e e  a r s e n i c  to d e t e r m i n e  t h e  a r s e n i c  

c o n c e n t r a t i o n .  

5) ~ e t e c t i o n  l i m i t :  2  ppb A s .  



iii) ppm Bismuth ( B i )  ( A t o m i c  ~ b s o r p t i o n )  

1) A 2-gram sample o f  -200 mesh r o c k  f l o u r  or 

p u l v e r i z e d  " h e a v i e s "  is d i l u t e d  to volume and a  

p o t a s s i u m  i o d i n e - a s c o r b i c  a c i d  a d d i t i o n  r e d u c e s  t h e  

Fe and B i  . 
2 )  Bi  is e x t r a c t e d  from t h e  a l i q u o t  (3.267 e x t r a c t i o n )  

as t h e  i o d i n e  i n t o  M.I .B.K.  (Methyl  i s o b u t y l  

k e t o n e )  and a n a l y z e d  v i a  a t o m i c  a b s o r p t i o n .  

3 )  D e t e c t i o n  l i m i t :  1 ppm B i .  

i v )  ppm Antimony ( S b )  ( A t o m i c  A b s o r p t i o n )  

1) A 1 . 0  gm w e i g h t  o f  -80 mesh so i l  or s t r e a m  

s e d i m e n t ,  -200 mesh r o c k  f l o u r  or p u l v e r i z e d  heavy 

m i n e r a l  c o n c e n t r a t e  is d i g e s t e d  w i t h  c o n c e n t r a t e d  

H C 1  a c i d  i n  a w a t e r  b a t h  (lOO°C) f o r  a b o u t  2  

h o u r s .  

2 )  The sample is t h e n  complexed w i t h  i o d i d e  to form a 

Sb- iod ide  complex. 

3 )  The complex is e x t r a c t e d  w i t h  TOP0 MIBK (Metho l  

i s o b u t y l  k e t o n e )  and a n a l y s e d  by r o u t i n e  a t o m i c  

a b s o r p t i o n  u s i n g  a background c o r r e c t i o n .  

4 )  D e t e c t i o n  l i m i t :  0.2 ppm. 

V )  ppb Gold (Au) ( A t o m i c  A b s o r p t i o n )  

1. A 5 gm sample o f  -200 mesh r o c k  f l o u r  or p u l v e r i z e d  

" h e a v i e s "  is ashed  a t  800°C f o r  1 hour .  

2. Ashed m a t e r i a l  is d i g e s t e d  w i t h  aqua r e g i a  twice t o  
I 

d r y n e s s .  

3.  D i g e s t e d  m a t e r i a l  is t a k e n  up i n  25% HC1'. 

4 .  Au is e x t r a c t e d  as t h e  bromide i n t o  MIBK and 

, a n a l y s e d  v i a  a t o m i c  a b s o r p t i o n .  

5.1 D e t e c t i o n  l i m i t :  1 0  ppb Au. 
I 



APPENDIX I11 

GEOCHEMICAL CERTIFICATES OF ANALYSIS 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE OF ANALYSIS 

0 : CANADIAN OCCIOEhTAL PETROLEUM LTO. 
MINERALS O IV lS IONt  
180 ATTWELL OKIVE* 4TH FLR.9 
REXDALE* ONT. 
M9W 6A9 

CERT. # : A8113730-001-A 
INVOICE # : I 8 1 1 3 7 3 0  
DATE : 15-SEP-81 
P.0. # : NONE 
WATSU 

MOX ROCKS 
Sample P r e p  C u  Pb Z n Ag 

descr  i ~ t i o n  code oom oom oom  om 
81  WA 37486 R -  205 3 3 1 108  0.1 - - -- 
8 1  W A  37487 R-  205 27  2 3 2 0.1 - - -- 
8 1  WA 37488 R‘ 205 106  5 6 0 0.1 - - -- 
8 1  M A  37439 R -  205 45  2 1 102  0.1 - - -- 
81  M A  3 7 4 9 1  R 2 05 1200  7 3 0  1030  77.0 -- -- 
8 1  WA 37494 R 205 700  97  >10000 5.5 -- -- 
8 1  HA 37500 R 205 3 0  7 6 8 0.5 - - -- 
81  W A  37501  R 205 83 540  1100 7.4 - - -- 
8 1  W A  37503 R 205 1 3 1  2 5 13 0 3.2 - - -- 
81  WA 37504 R 205 27 1 4  12 2 4.8 - - -- 
8 1  NA 37505 R 205 7 5 5 5 0 1.1 -- -- 
5 1  WA 37506 R 205 25 3 13  0.1 - - -- 

WA 37507 R 205 1 6  1 6  540 0.1 -- - - 
01 M A  37508 R 205 16  1 0  36 0 0.2 - - -- 
81  &A 37509 R 2 05 156 23 1100  2.5 - - -- 
81  WA 37510 R 205 12  11 3 5 0.1 -- -- 
81  W A  37511  R 205 2 5 6 9 0  0.2 - - -- 
8 1  M A  37512 R 205 2350  3300  4500  > l O O . O  - - -- 
81  W A  37513  R 2 05 4450  >10000 > l o 0 0 0  >100.0 -- -- 
81  WA 37514 R 205 1600  >10000  > I 0 0 0 0  65.0 - - -- 
8 1  W A  37515 R 205 3450  7500  9600  >100.0 - - -- 
8 1  WA 37516 R 205 163 2 2 0  2 4 0  7.5 - - -- 
8 1  WA 37517 R 2 05 4 4  5300  6500  3.7 -- - - 
8 1  WA 37518 R 205  395 258 375 5.3 - - -- 
8 1  W A  37519 R 205 2 7 50 9 1 o.e - - -- 
81  WA 37520 R 205 300 38 73 5 6.1 - - -- 
e l  W A  37521  R 2 05 8 6  12 4 8 0.2 -- -- 
81  WA 37522 R 205 4 3 11 4 0  0.1 -- - - 
8 1  W A  37523 R 205 850 6 6 1 0.7 -- -- 
8 1  WA 37524 R 205 8 9 3 6 6  0.3 - - -- 
81  dA 37525 R 2 05 39 5 6 4 5 0.1 -- -- 
8 1  WC, 37526 R 205 25 6 43 0.1 - - -- 
8 1  M A  37527 R 205 11 4 3 9 0.2 - - -- 
8 1  WA 37528 R 205 3 1  3 5 7 0.1 - - -- 
8 1  M A  37529 R 205 300 LO 330  1.3 - - -- 
81  WA 37530 R 205 130 1 2 8 0.1 - - -- 
81  WA 37531  R 2 05 95  1 5 0 0.2 - - -- 
' WA 37532 R 205 57  2 5 0 0.1 -- - - 

WA 37533 R 205 3 8 1 125 0.1 - - -- 
8 1  HA 37534 R 205 1400 3 6200  2.7 - - -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 
- -  

CERTIFICATE OF ANALYSIS 

'0 : CANADIAN OCCIDENTAL PETROLEUM LTO. 
MINERALS OIVISIONv 
180 ATTWELL DRIVE* 4TH FLR.7 
REXDALE* ONT. 
H9W 6A9 

CERT. # : A8113730-002-A 
INVOICE # : I 8 1 1 3 7 3 0  
DATE : 15-SEP-81 
P.O. # : NONE 
WATSU 

MOX ROCKS 
Sample P r e p  C u  P b Z n A g 

d e s c r  i o t i o n  code oom o om 08m o  om 
31  WA 37535 R 205 215 9 8 2  0.8 -- - - 
8 1  WA 37536 R 2  05 395 1 4 3 1.2 - - -- 
81  HA 37537 i? 205 4  0  50 13 0  1.5 -- -- 
8 1  W A  37538 R 205 3  0  1 3  12 0  0.1 - - - - 
81  W A  37539 R 205 6  2  3  5  0  0.1 - - -- 
8 1  W A  37540 R 205 2800  >10000 >10000  20.0 -- - - 
8 1  HA 37541  R 205 2050  10000 9600  50.0 -- -- 
81  WA 37542 R 205 5850  >1000O >10000  > l O O . O  - - -- 
81  HA 37543 R 205 3450  >10000 >10000  60.0 -- -- 
8 1  WA 37544 R 205 7  0  230  420  4.0 - - -- 
8 1  WA 37545 R 205 3  6  82 11 0 1.5 - - - - 
91  WA 37546 R 205 102 1500 2000 7.7 - - - - 

1 WA 37547 R 205 15  35  4 5  0.5 - - -- 
6 1  'rlA 37548 R 205 2750  1200  83 0  56.0 - - -- 
81  WA 37549 R 205 3750  10000 >10000  >100.0 - - -- 
8 1  WA 37550  R 205  2350  > l O O O O  >10000 >100.0 -- -- 
8 1  WA 37551  R 205  355 8  8  108  5.5 -- -- 
8 1  WA 37552  R 2  05  3 4  86 1800 2.0 - - - - 
8 1  WA 37553  R 205 1 0 5 0  2500 2  100 20.0 - - -- 

\- C e r t i f i e d  by ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE CF ANALYSIS 

TO CANADIAN OCCIDENTAL PETROLEUM LTD. 
MINERALS DIVISIONI 
180 ATTWELL DRIVE* 4TH FLU.* 
REXDALE* ONT. 
H9W 6A9 

CERT. # : A8113730-003-A 
INVOICE # : I 8 1 1 3 7 3 0  
DATE : 15-SEP-31 
P.0. # : NONE 
WATSU 

MOX U C K Z  
Sample P r e p  C u Pb Z n Ag 

d e s c r i ~ t i o n  code  om 3 0 m  nom apm 
3 1  WA 37575 R 205  9  2  8  3 6  1.2 - - -- 
81  W A  37576 R 205 4  6  7  49  0.3 - - -- 
81  WA 37577 R 205  700  >10000 > l o 0 0 0  90.0 - - -- 
8 1  WA 37578 R 205  1950  > l o 0 0 0  > l o 0 0 0  >100.0 - - -- 
8 1  HA 37579 R 205  13 430  145  1.4 - - -- 
81  WA 37580 R 2  05 3  4  65  4 2  0.5 - - -- 
81  WA 37569 R 2 05 30  68 6 0  0.5 - - -- 
8 1  WA 37590 R 2 05  2  0  24  5  2 0.1 -- - - 
8 1  WA 3 7 5 9 1  R 205 2  7  1 9  7  0  0.1 - - - - 
81  WA 37592 R 205  3  2  1300 630  25.0 - - - - - 
81  WA 37593 R 205 166 45  13 0  1.5 - - -- 
81  WA 37594 R 2 05 5 4  520 9000  6.0 - - -- 
'1 HA 37595 R 2  05 4  1 1 4  145  0 - 1  - - -- 
d l  M A  37596 R 205  138 18  7  5  1.5 - - -- 
8 1  WA 37597 U 205 750  7  13 0  10.0 - - -- 
8 1  h A  37598 R 2 05 6  7  5  145  0.3 - - -- 
3 1  WA 37599 R 2 05 6553 >10000 >10000  >100.0 - - -- 

C e r t i f i e d  by . I 



 EMEX EX LABS L T ~ .  212 BROOKSBANK AVE 

NORTH VANCOUVER B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E R T I F I C A T E  O F  A S S A Y  

T O  : C A N A D I A N  O C C I D E N T A L  P E T R O L E U U  L T D .  
U I N E R A L S  D I V I S I O N *  
180 A T T W E L L  D R I V E .  4 T H  FLR.. 
R E X D A L E *  ONTI 
U 9 M  6 A 9  

CERT.  # : A 8 1 1 4 2 0 4 - 0 0 1 - A  
l N V O I C E  t : 1 8 1 1 4 2 0 4  
D A T E  : 0 2 - O C T - 8 1  
P.0. Y : NONE 
WATSU 

MOX R O C K S  
Samp I e  Prep P b Z n  A g  F A  

d e s c r i p t i o n  c o d e  2 ? O Z / T  
8 1  WA 37494 R 214 -- 1.15 - - -- 

.............-...-.*.... 
ince  of  B r i  t l s h  C o l u m b i a  



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

/ C E R T I F I C A T E  J F  A N A L Y S I S  I 1 
TO : CANADIAN OCCIGENTAL PET2OLEUM LTD.  

M INERALS D I V I S I O N ,  
180  ATTWELL D R I V E *  4 T H  FLR., 
REXSALE*  ONT. 
N91J 6 A 9  

CERT. # : A 6 1 1 4 2 4 8 - 0 0 1 - A  
I N V O I C E  # : I 2 1 1 4 2 4 8  
DATE : 1 3 - O C T - 6 1  
P.C. # : NONF 
WATSU 

"PlOX ROCKS" 
Samo l e P r e o  AS AU-4A S  ti B i 

d e s c r  i o t i o n  c o d e  oom v a b  o ~ r n  D D ~  
8 1  HA 3 7 5 1 3  R  2 1 4  4 2 3 0.1 -- - - -- 

MEMBER 

. 
C e r t i f i e d  oy . 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

1 1 CERTIFICATE OF ANALYSIS I ( 
1 : CANADIAN OCCXOENTAL PETROLEUM LTO. 

C/O LITEHOUSE EXPEDITING 
BOX 295 
WATSON LAKE* Y.T. 
YOA 1 C O  

CERT. # : A8113584-001-A 
INVOICE # : 18113584 
DATE : 10-SEP-81 
P.0. # : NONE 
HOX CLAIM 

nox SOILS 
Sample Prep Pb Zn A!J 

descr I o t ~ o n  
. - 

code oom D a m  m m  
81-WA-37002 201 128 230 0.8 CONTQoL'STANDAQD 

-81-HA-37006 201 17 55  0.1 -- -- -- 
81-WA-37008 201 15 5 0 0.1 -- -- -- 
81-WA-37009 201 1 1 0  0.1 -- -- -- 
81-MA-37010 201 10 43 0.1 -- -- -- 
81-HA-37011 201 122 170 1.6 -- -- -- 
81-WA-37012 201 1350 1550 69.0 -- -- -- 
81-MA-37013 201 7 3 135 1.3 ..- -- -- 

'81-MA-37014 201 5 9 5 2 O m  8 -- - - -- 
81-MA-37015 201 163 265 0.8 -- -- -- 

-81-MA-37016 201 4 14  0.7 -- - - -- 
-81-WA-37017 201 1 3 0.1 -- -- -- 
- -HA-37019 201 1 3 0.1 -- - - -- 
- br-WA-37020 201 8 2 7 0.1 -- - - -- 
'81-WA-37021 201 23 42 0.2 -- -- -- 
81-MA-37022 201 82 210 0.1 -- - - -- 

'81-WA-37023 201 2 3 48 0.1 -- - - -- 
-81-YA-37024 201 16  45 0.1 -- - - -- 
'81-WA-37025 201 1 4 0.1 - - - - -- 
-81-MA-37026 201 1 8 0- 1 -- -- -- 
-81-HA-37027 201 25 106 0.1 -- -- -- 
- 81-WA-37028 201 22 145 0.1 -- -- -- 
'81-MA-37029 201 3 15 0.1 -- -- -- 
'81-HA-37030 201 2 4 54 0.1 -- - - -- 
81-MA-37031 201 119 226 . CONTROL S W O A ~ D  - 81-#A-37032 201 170 305 6.0 -- -- -- 

- 81-HA-37033 201 5 0 156 2.1 -- - - -- 
'81-HA-37034 201 135 205 2.1 -- -- -- 
'81-HA-37035 201 1 4  65  0.4 -- - - -- 
'81-HA-37036 201 7 8 128 0.7 -- -- -- 
,El-HA-37037 201 68 130 0.5 -- -- -- 
.81-HA-37038 201 43 100 0.1 -- -- -- 
81-MA-37039 201 17 5 6 0.3 -- - - -- 

- 81-HA-37040 201 42  3 2 0.1 -- -- -- 
81-MA-37041 201 168 257 1-2  -- -- -- 
81-WA-37042 201 218 330 3. 0 -- -- -- 
81-WA-37043 201 230 350 2.8 - - -- -- 

"'-MA-37044 201 180 278 3.1 - - -- -- 
'. -HA-37045 201 190 280 3.8 -- -- -- 
'81-HA-37046 201 200 310 4. 0 -- -- -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I I CERTIFICATE OF ANALYS1S I 1 
CANADIAN OCCIDENTAL PETROLEUM LTD. 
C/O LITEHOUSE EXPEOITlNG 
BOX 2 9 5  
WATSON LAKE. Y.T. 
YOA ICO 

CERT- # : A8113584-002-A 
INVOICE W : I 8 1 1 3 5 8 4  
DATE : 10-SEP-81 
P.0. # : NONE 
HOX CLAIM 

MOX SOILS 
Sample Prep  P b Zn AQ 

descr i p t  i on code ppm ppm D P ~  
'81-WA-37047 2 0 1  4 5  1 4 8  0.1 -- -- -- 

C e r t i f i e d  by 0. 
I 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C A N A D I A N  O C C I D E N T A L  P E T R O L E U M  L T O o  
C / O  L l T E H O U S E  E X P E D I T I N G  
B O X  295 
WATSON LAKE.  Y.T. 
Y O A  1 C O  

CERT. 1 : 
I N V O I C E  # : 
O A T E  . . 
P.O. 1 . . 
nox CLAIM 

C E R T I F I C A T E  O F  A N A L Y S I S  

A 8 1 1 3 5 8 4 - 0 0 3 - A  
18113584 
1 0 - S E P - 8 1  
NONE 

nox S O I L S  
S a r n v  l e P r e p  P b Zn A Q  

descr i p t  i on code p o r n  pDrn  p o r n  
' 8 1 - H A - 3 7 0 8 8  201 6 14 0.1 -- -- -- 

8 1 - H A - 3 7 0 8 9  201 114 215 0 4 COUTIZOL ' sTANWO) 
- 8 1 - W A - 3 7 0 9 0  2 0 1  175 370 5.4 -- -- -- 
- 8 1 - W A - 3 7 0 9 1  201 305 46 2 16.5 -- -- -- 
- 8 1 - W A - 3 7 0 9 2  201 580 636 14.5 -- -- -- 
- 8 1 - W A - 3 7 0 9 3  2 0 1  103 225 2.2 -- - - -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  O F  A N A L Y S I S  

C A N A D I A N  O C C I D E N T A L  P E T R O L E U M  LTO. 
C / O  L I T E H D U S E  E X P E D I T I N G  
B O X  295 
WATSON LAKE.  YITI 
YOA 1 C O  

CERT. # : 4 8 1 1 3 5 8 4 - 0 0 4 - A  
I N V O I C E  # : 18113584 
D A T E  : 1 0 - S E P - 8 1  
P.0. # : NONE 
MOX C L A I M  

nox SOILS 
S a m p l e  P r e p  P b Zn A g  

d e s c r i p t i o n  code D D ~  D P ~  DQR 
' 8 1 - W A - 3 7 1 2 8  201  64 98 0.1 -- - - -- 
' 8 1 - W A - 3 7 1 2 9  201  54  85 0.1 -- -- -- 
' 8 1 - W A - 3 7  130 201  3 0 110 0. 1 -- - - -- 
' 8 1 - W A - 3 7 1 3 1  201 112  235 0.9 -- - - -- 
' 8 1 - W A - 3 7 1 3 2  201 12 18 0.2 -- - - -- 
' 8 1 - W A - 3 7 1 3 3  201 65 145 0. 1 -- -- -- 
' 8 1 - W A - 3 7  134 201 42 168 0.2 -- -- -- 
, E l - W A - 3 7 1 3 5  2 0 1  86 175 0.6 -- - - -- 
8 1 - W A - 3 7 1 3 6  201 3 7 8 5 0.3 -- -- -- 

I- C e r t i f i e d  by ........... ..... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

10 CANADIAN OCCIDENTAL PETROLEUU LTD. 
C/O LITEHOUSE EXPEDITING 
BOX 295 
WATSON LAKE* Y.T. 
YOA 1CO 

CERT. 1 : A8113584-005-A 
INVOICE # 2 I 8113584  
DATE : 10-SEP-81 
P.0. # : NONE 
MOX CLAIU 

uox SOILS 
Sample Prep  P b Z n A Q 

descr i o t i o n  code o o m  D D ~  o n m  
81-WA-37205 201 118 240  0.8 CQNlQOL ' SCAN a4QD 
' 81-WA-37206 2 0 1  3 2 132  0.2 - - - - -- 

81-WA-37207 201  4 9  270  2.2 -- -- -- 
81-MA-37208 20 1 7 6 220  0.7 -- -- -- 
81-MA-37209 2 0 1  6 8 190  0.1 -- -- -- 
81-WA-37210 201  2 0 256 0.5 -- -- -- 
81-MA-37211 201  325 6 2 0  5.0 -- -- -- 
81-WA-37212 2 0 1  223 520  13.0 - - -- -- 

'81-HA-37213 201  114 260  2.8 -- - - -- 
-81-WA-37214 201 76  365 10.1 - - -- -- 
-81-WA-37215 201  5 5 100 1.4 - - -- -- 
-81-WA-37216 201 165 224 2.1 -- -- -- 

1-WA-37217 201  3 8 8 3 0.1 -- - - -- 
41-MA-37218 201  46 6 8 0.1 -- -- -- 
81-HA-37219 201  3 2 6 8 0.1 -- -- -- 
81-WA-37220 201  68  122  0.9 -- -- -- 

-81-VA-37221 201  110  2 3 0  2.7 -- -- -- 
81-WA-37222 201  134 298 3.7 - - -- -- 
81-HA-37223 201  6 2  200  3.9 -- - - -- 

'81-MA-37224 201  3 27 0.1 -- -- -- 
'81-WA-37225 201  24 9 5 O w  1 -- - - -- 
'81-HA-37226 201  14 110  0.1 - - -- -- 
'81-WA-37227 201  2 2 6 5 0.1 -- -- -- 
'81-WA-37228 2 0 1  2 2 132  0. 1 -- -- -- 
\81-MA-37229 201 16  98  0.1 -- -- -- 
41-MA-37230 201 3 2 230  0.1 -- -- -- 
'81-WA-37231 201  3 6  165 0.1 -- -- -- 
'81-WA-37232 201  12 45 0.1 -- -- -- 

5 
MEMBER C e r t i f i e d  by . 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

1 1  C E R T I F I C A T E  O F  A N A L Y S I S  ( 1  
T O  : C A N A D I A N  O C C I D E N T A L  P E T R O L E U H  LTD. 

C / O  L I T E H O U S E  E X P E D I T I N G  
B O X  295 
WATSON L A K E *  Y.T. 
Y O A  1 C O  

CERT. # : A 8 1 1 3 5 8 4 - 0 0 6 - A  
l N V O I C E  Z : 1 8 1 1 3 5 8 4  
D A T E  : 1 0 - S E P - 8 1  
P.0. # : NONE 
MOX C L A I H  

nox S O I L S  
S a m p l e  P r e p  P b Z n A g  

d e s c r i p t i o n  code p p m  p o r n  DDA 
, - 8 1 - H A - 3 7 2 4 5  2 0 1  5 8 1 7 2  0.1 -- -- -- 

~ ~ - 

' 8 1 - M A - 3 7 2 6 2  201 1 4 0.1 -- -- -- 
8 1 - H A - 3 7 2 6 3  2 0 1  116 2 3 5  0.5 CONTPOL : STANDAeD 
' 8 1 - W A - 3 7 2 6 4  201 2 8 100 0.1 -- -- -- 
- 8 1 - H A - 3 7 2 6 5  201 2 5  155 0.1 -- - - -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIF ICATE OF ANALYSIS 

TO : CANADIAN OCCIDENTAL PETROLEUM LTO. 
C/O LITEHDUSE EXPEDITING 
BOX 2 9 5  
WATSON LAKE* Y.T. 
YOA 1CO 

CERT. # : A8113731-001-A 
INVOICE # : I 8 1 1 3 7 3 1  
DATE : 15-SEP-81 
P.0. # : NONE 
120.  

M 0 X  CLAIMS - SOILS 
S a m p l e  P r e p  P b Z n Ag 7 

d e s c r i ~ t i o n  c o d e  D D ~  oom onm 
- 8 1  WA 3 7 0 0 7  2 0 1  4 0  6 4  0.2 -- -- -- 

'81 LIA 3 7 1 6 7  20  1 4 5 1 2 8  0.1 -- -- - - 
'81 WA 3 7 1 6 8  2 0 1  3 8  1 2 8  0.1 -- -- - - 1 

'a1 wn 3 7 1 7 5  7 0 1  6 3 5  4 2 0  3.0 - - - - -- 
8 1  WA 3 7 1 7 6  2 0 1  1 2 8  2 5 0  1.0 CONTROL : STANDARD 

- 8 1  HA 3 7 1 7 7  2 0 1  7 2 9 0.2 -- - - - - 

\- C e r t i f i e d  by ...................... 

- 8 1  WA 3 7 1 9 0  2 0 1  1 2 0  2 3 8  0.3 -- - - -- 
'81 MA 3 7 1 9 1  2 0 1  2 2 7 2 0.4 -- -- -- 
'31 WA 3 7 1 9 2  2 0 1  2 8 1 9 5  0.6 -- -- -- 
'81 WA 3 7 1 9 3  2 0 1  7 5 1 5 9  0.1 -- - - -- 
'81 HA 3 7 1 9 4  2 0 1  2 4  6 8  0.1 - - - - -- 
8 1  MA 3 7 1 9 5  2 0 1  5 1 1 0 0  1. 0 7  - - - - - - 
8 1  WA 3 7 1 9 6  2 0 1  1 1 0  1 1 3  1.3 
8 1  W A  3 7 1 9 7  2 0 1  5 6 1 0 5  2.0 
9 1  WA 3 7 1 9 8  2 0 1  6 0  1 0 5  1.5 

-- - - - - 
SOIL PIT Sl-0t -- -- -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 4 4 1 ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIF ICATE OF ANALYSIS 1 
TO : CANADIAN OCCIDENTAL PETROLEUM LTD. 

C/O LITEHOUSE EXPEDITING 
BOX 2 9 5  
HATSON LAKE* Y.T. 
YOA 1CO 

CERT. # : A8113731-002-A 
INVCIICE # : I 8 1 1 3 7 3 1  
DATE : 22-SEP-81 
P.0. # : NONE 
1 2 0  

M3X CLAIMS SOILS 
S a m  l e P r e ~  P  b Zn A cl - 

desc; i p t  i on code P P ~  porn Durn 
8 1  WA 3 7 2 4 7  2 0 3  7 0  2 5 0  0.3 - - - - -- 

8 1  HA 3 7 2 5 8  2 0 1  7 2 0  1 7 0 0  5.8 SOIL PtT 81-03 
3 1  HA 3 7 2 5 9  2 0 1  6 1 0  2 3 5 0  -- -- -- 
8 1  i i A  3 7 2 6 0  2 0 1  6 2 0  4 2 0 0  4.0- - - -- - - 

8 1  k'A 3 7 2 2 4  2 0 3  4 5  8  5  0.5 1 SOIL PIT 81-08 
8 1  GA 3 7 2 3 5  2 0 3  4 2  6 0  0 - 1  I - - - - -- 

8 1  %A 3 7 2 9 1  2 0 1  1 8  5 6 0. L* -- -- -- 
a 1  H A  3 7 2 9 2  2 0 1  105  2  1 5  1.0 CONTROL : STL\P~DPSZD 
3 1  WA 3 7 2 9 3  2 0 1  2  1 5 2  0.14 -- - - -- 

3 J  HA 3 7 3 0 0  2 0 3  4  8  1 8 0  0.2f MIL PIT 81-06 
3 1  WA 3 7 3 0 1  2 0 1  1 B 5 2  0.1 -- - - - - 

8 1  HA 3 7 2 9 4  2 0 1  1 7  5 0  0.1 
8 1  KA 3 7 2 9 5  2 0 1  1 6  4 6  0 -  1 
9 1  XA 3 7 2 9 6  2 0 1  1 3  4 8  0.1 

\ * O ?  
C e r t i f i e d  by ...................... 

- - - - -- 
SOIL PIT 81-07 - - - -- -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE' (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

CERTIF ICATE OF ANALYSIS 

TO : CANADIAN OCCIDEKTAL PETROLEUM LTD. CERT. # : A8113731-003-A 
C/O LlTEHOUSE EXPEDITING INVOICE # : 1 8 1 1 3 7 3 1  
B O X  2 9 5  DATE - : 15-SEP-81 
WATSON LAKE* Y.T. P.0. # : NONE 
Y3A 1CO 1 2 0  

MCX CLAIMS . <!..\I C 
S a m p l e  P r e p  Pb  Zn A Q 

d e s c r  i p t  i on c o d e  P P ~  P P ~  P P ~  
- 8 1  WA 3 7 3 0 6  2 0  1 2 9 0  4 6 0  1.4 -- - - -- 
8 1  W A  3 7 3 0 7  2 0 1  1 7 0  4 1 5  2.5 -- - - -- 

8 1  W A  3 7 3 0 8  2 0  1 7 5 0  8 5 0  13.0 -- -- -- 
8 1  WA 3 7 3 0 9  2 0 1  1 1 5  1 7 0  1.4 -- -- - - 

8 1  WA 3 7 3 3 7  2 0 1  1 8 0  3 2 0  0.5 -- - - -- 
8 1  W A  3 7 3 3 3  2 0 1  2 0 0  2 7 0  0.6 -- - - -- 
'81 W A  3 7 3 3 9  2 0 1  3 3  1 6 3  0.5 -- - - -- . 
8 1  HA 3 7 3 4 0  2 0 1  1 2 0  7 3 0  0.8 CONTROL : STNJDARV 
8 1  WA 3 7 3 4 1  2 0 1  2 5 0  3 2 5  3.7 -- - - -- 
8 1  WA 3 7 3 4 2  2 0 1  2 2 0  3 5 5  3.4 - - - - - - 
9 1  WA 3 7 3 4 3  2 0 1  4 0 0  4 4 0  4.4 -- -- -- 
g 1  W A  3 7 3 4 4  2 0 1  6 0  1 4 5  3.0 - - - - -- 

-81 WA 3 7 3 4 5  2 0 1  3  11 0.1 -- - - -- 
1 

C e r t  \- i f i e d  b,y ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E R T I F I C A T E  O F  A N A L Y S I S  

T O  : C A N A D I A N  O C C I D E N T A L  P E T R O L E U M  LTD.  
C / O  L l T E H O U S E  E X P E D I T I N G  
S O X  295 
WATSON L A K E *  Y.T. 
YOA 1 C O  

CERT. # : A 8 1 1 3 7 3 2 - 0 0 1 - A  
I N V O I C E  # : I 8 1 1 3 7 3 2  
D A T E  : 1 5 - S E P - 8 1  
P.0. # : N O N E  

MOX C L A I M S  SOILS 
S a m p l e  P r e p  P b Z n  A  Q 

d e s c r i p t i o n  c o d e  Ppm p p m  p p m  
- 8 1  WA 37346 20 1 17 60 0.3 - - - - -- 

- 8 1  WA 37369 2 0 1  5 350 1.0 - - - - -- 
8 1  WA 37370 2 0 1  110 2 2 0  1 0 CONTROL : STANDUD 
8 1  WA 37371 2 0 1  5 3 1 0 2  2.0 -- -- - - 

C e r t i f i e d  by .................. la&h-BLaP, .. 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

1 I C E R T I F I C A T E  O F  A N A L Y S I S  1 I 
T O  : C A N A D I A N  O C C I D E N T A L  P E T R J L E U M  LTD.  

C / O  L I T E H O U S E  E X P E D I T I N G  
B O X  295 
WATSON L A K E *  Y.T. 
YOA 1 C O  

CERT. # : A 8 1 1 3 7 3 2 - 0 0 2 - A  
I N V O I C E  # : I 8 1 1 3 7 3 2  
D A T E  : 1 5 - S E P - 8 1  
P.0. # : NONE 

M J X  C L A I M S  SOILS 
S a m p l e  P r e p  P b Z n A g 1 

d e s c r i p t i o n  code D P ~  F P ~   om 
- 8 1  WA 37386 2 0 1  52 1 4 2  1.0 -- - - -- I 

:OIITROL : STANDARD 1 
- - - - -- 

SOIL f lT 81-05 -- - - -- -- - - -- 
- - - - - - 
-- -- -- 
- - -- -- 
-- - - -- 

SOIL PIT 81-04 -- -- -- 
- - - - - - 
-- - - -- 
-- - - -- 
-- - - - - 

1: li 1 
SOIL P I T  1-0 - - 

C e r t i f i e d  by 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

I ( CERTIF ICATE OF ANALYSIS I I 
CANADIAN OCCIOENTAL PETROLEUM LTD. 
C/O L ITEHJUSE EXPEDIT ING 
BOX 2 9 5  
WATSON LAKE* YIT. 
YOA I t 0  

CERT. # : A8113732-003-A 
INVOICE # : 1 8 1 1 3 7 3 2  
DATE : 15-SEP-81 
P.0. # : NONE 

M9X CLAIMS SOILS 
S a m p l e  P r e ~  Pb Z n A g 1 

descr i p t  i on code P D ~  pprn D D ~  
e l  HA 3 7 4 2 6  2 0 1  9 0  1 7 8  0 . 3 i  - - -- -- 
8 1  WA 3 7 4 2 7  2 0 1  6 2  1 5 8  %U- PIT 81-10 
8 1  WA 3 7 4 2 8  2 0 3  6 1 .  1 2 5  1 -- -- - - 
8 1  WA 3 7 4 2 9  2 0 1  9 0  1 6 3  0.1 -- - - -- 
8 1  94, 3 7 4 3 0  2 0 1  1 3 0  2 5 0  0.9 CONTROL : S T A N ~ P D  

8 1  FA 3 7 4 3 1  2 0 1  6  2  1 4 0  C.1 -- -- -- 
8 1  HA 3 7 4 3 2  2 0 1  5 0  1 2 5  SOIL PIT 81-10 
8 1  WA 3 7 4 3 3  2 0 1  6 2  1 4 5  0.1 - - - - - - 
8 1  W A  3 7 4 3 4  2 0 1  7 5  1 5 0  0.1- -- -- -- 

- 8 1  WA 3 7 4 5 0  2 0 1  3  5  2 1 5  0.6 -- -- - - 
8 1  W A  3 7 4 5 1  2 0 1  9  7 2 0 0  - - - - - - 
3 1  MA 3 7 4 5 2  2 0 1  1 2 5  1 7 0  -- - - -- 
8 1  WA 3 7 4 5 3  2 0 1  1 2 0  1 9 0  0.1 -- - - -- 
8 1  WA 3 7 4 5 4  2 0 1  1 4 0  2 1 0  SOIL PIT 81-Ob 

8 1  W A  3 7 4 5 8  2 0 1  7  8  1 7 5  -- - - - - 
8 1  HA 3 7 4 5 9  2 0 1  2  1 0  0  1 i SOIL PIT 81-08 
8 1  WA 3 7 4 6 0  2 0 1  1 2 0  2 5 5  1.0 CoMsPOL : S W A R D .  
8 1  WA 3 7 4 6 1  2 0 1  3  1 6  0  - l& SOIL PIT 81-0b 
8 1  WA 3 7 4 6 2  2 0 1  1 4 0  9 5  - - -- -- 
8 1  WA 3 7 4 6 3  2 0 1  1 2 5  9 4  - - - - - - 
11 WA 3 7 4 6 4  2 3 1  7 5  72  SOIL PIT M-09 

' 8 1  WA 3 7 4 6 5  2 0 1  7 2  7  2  0.1 - - -- -- 

MEMBER 
C e r t i f i e d  by ..........-....... 

CAWADIAHTESTIHO I 

*OSOCI*TIO" 

,." 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  O F  A N A L Y S I S  1 
I I 

C A N A D I A N  O C C I J E N T A L  P E T R O L E U M  LTD.  CERT. # : A 8 1 1 3 7 3 3 - 0 0 1 - A  ' 
C / O  L I T E H O U S E  E X P E D I T I N G  I N V O I C E  # : 1 8 1 1 3 7 3 3  
B O X  295 D A T E  : 1 5 - S E P - 8 1  
WATSON L A K E *  Y.T. P.0. # : NONE 
YOA 1 C O  

8 1  H A  3 7 4 8 0  2 0 1  70 110 1.44 -- - - -- 
- 3 1  WA 37490 2 0 1  1 1 5  2 1 0  1 .2  CONTROL : STANDARD A 

MOX C L A I M S  SOILS 
S a m p  I e P r e p  P b  Z n A g 

d e s c r i ~ t i o n  c o d e  o o m  D D ~  D D ~  
8 1  WA 37466 2 0 1  75  7 0 0 .1 r  -- -- -- 

. - 
C e r t i f i e d  by ...................... 

8 1  WA 37467 201 8 5  8  5 0.1 
8 1  WA 37468 201  3 10 0.1 
8 1  WA 37469 201 7 1 2  0.1 
8 1  WA 37470 2 0 1  13 1 8  0,l 

- - -- -- 
SOIL PIT 81-09 -- - - -- 

-- -- -- 
8 1  WA 37471 201  2 4 3 4 0- li -- - - -- 
8 1  H A  37472 2 0 1  7 o 143 SOIL PIT at-to 
8 1  M A  37473 2 0 1  3 6 7 5 : -- -- - - 
8 1  WA 37477 2 0 1  4 0 9 8 0.1 - - - - -- 
8 1  WA 3 7 4 7 8  2 0 1  50  100 
8 1  WA 37479 2 0 1  6 0 112  1.3 - - - - 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. 6 C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 
ANALYTICAL CHEMISTS - GEOCHEMISTS . REGISTERED ASSAYERS TELEX 043-52597 

C E R T I F I C A T E  O F  A S S A Y  

T O  : C A N A D I A N  O C C I D E N T A L  P E T R O L E U M  LTD.  CERT. # : A 8 1 1 4 2 2 6 - 0 0 1 - A  
C / O  L I T E H O U S E  E X P E D I T I N G  I N V O I C E  # : I 8 1 1 4 2 2 6  
B O X  2 9 5  D A T E  : 1 9 - O C T - 8 1  
WATSON LAKE.  Y.T. 
YOA 1 C O  

P.0. # : NONE 
120 

MOx SOIL 
Samp 1 e P r e p  Z n A g  F A  

d e s u  i on code X n 7 / T  
8 1  WA 37328 2 1 4  1.09 8.20 - - -- -- -- 

- 

...... 
U ~ Y ~ ~ ~  R e g i s t e r e d  A s s a y e r r  P r o v i n c e  o f  B r i t i s h  C o l u m b i a ,  

CANADIAN TESTING I 
12-lllTION ". 



APPENDIX IV 

FREQUENCY DISTRIBUTION TABLES, - 

HISTOGRAMS, AND CUMULATIVE FREQUENCY 

GRAPHS FOR SOIL GEOCHEMISTRY 



Pb - 

0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81-90 
91-100 
101-110 
111-120 
121-130 
131-140 
141-150 
151-160 
>I60 

Total 

Table 12 
MOX Claims 

Frequency Distribution of Pb in Soils 

Total 

194 
142 
100 
57 
39 
29 
24 
2 1 
14 
18 
10 
19 
8 
7 
3 
4 
72 

Cumulative 
Frequency 

Cumulative 
Percent 

Values >160 (1981): 305, 685, 175, 210, 325, 7000, 220, 820 
290, 280, 1350, 560, 400, 800, 580, 220, 
308, 450, 300, 2000, 305, 223, 380, 250, 
260, 280, 230, 750, 290, 234, 525, 215, 
218, 268, 350, 390, 253, 378 

+ 21 more 

Certificates (1981): A8113584-001-A to -006-A, 
A8113731-001-A, -003-A 
A8113732-001-A to -003-A 
A8113733-001-A 



F i g u r e  6 

MOX 
FREQUENCY DISTRIBUTION 
OF LEAD IN SOILS. 
n = 761 

- 70  tour level 



- 136 - 
Figure  7 
MOX 
CUMULATIVE FREOUEhjCY DlSTRlBUTlON 
OF LEAD IN SOILS 
n-  606 

I I \ mean 17ppm 

cumulative frequency 



Total 

- 137 - 
Table 13 

MOX Claims 

Frequency Distribution of Zn in Soils 

Cumulative 
Frequency Total 

105 
74 
95 
100 
7 8 
52 
4 3 
3 2 
23 
27 
10 
2 2 
9 
15 
10 
7 
6 
7 
5 
2 
37 

- 
759 

Cumulative 
Percent 

Values >400 (1981): 550, 620 570 448, 462, 500, 1550, 440, 630, 
500, 720, >10,000, 460, 1450, 420, 520, 
1150, 415, 760, 630, 5900, 850, 450, 435, 
1250, 675, 636 

Certificates (1981): A8113584-001-A to -006A 
A811.3731-001-A, -003A 
A8113732-001-A to -003A 
A8113733-001-A 





F i g u r e  9 

MOX 
CUMULATIVE FREQUENCY DISTRIBUTION 
O F  ZINC IN SOILS. 
n = 602 



- 140 - 
T a b l e  14 

MOX Cla ims  

T o t a l  

Frequency  D i s t r i b u t i o n  o f  Ag i n  S o i l s  

Cumula t ive  Cumula t ive  
1980 1 9 8 1  T o t a l  Frequency  P e r c e n t  ' - - - 

V a l u e s  >10.0 ( 1 9 8 1 ) :  13 .6 ,  1 4 . 5 ,  16 .5 ,  13 .0 ,  10 .5 ,  
13 .0 ,  11 .5 ,  >100.0,  26.0, 18.5 
15 .4 ,  10 .1 ,  29.0, 69.0 

C e r t i f i c a t e s :  



Figure 10 

MOX 
FREQUENCY DISTRIBUTION 
OF SILVER IN SOILS 
n = 760 



CUMULATIVE FREQUENCY DISTRIBUTION 
OF SILVER IN SOILS. 

n = 647 

7 1.4 onornolous 

1-1 - 1.4 onomolous 

100 8 0  60 4 0  20 
c u m ~ l l o t i v e  frequency 



SOIL PIT 

(N.B. 

APPENDIX V 

PROFILES AND GEOCHEMISTRY 

Soil Pit No. (81-02) - 
No Profile) 



MOX 
SOIL PIT No. 1.  (81-01) 
L 7 + 5 O S ,  !4+20 W. 
30*s l ope  t o  west, g r o s s  and moss  c o v e r e d ,  s u b c r o p  and  f l o n t  of  q u a r t z  m o n z o n i t e  

D e s c r i p t i o n  H o r i z o n  ?pth  Sample 
:m) Number 
I 

50% sand, (0% silt, 10% C ~ Y ,  
20% grovel, 10% gravcl/or30nir 
layer, b rown ,  roots .  1 

411 
Pb 

98 

I O C  

112 

110 

135 

116 

405 

4 O! 

113 

100 

brown. 60% sond, 3 0 %  ravel, 
10./.sil+, r o c k s  (8-KIcmj 
b i o t i t e  cportr rnonzon i te ,  r o o t s  

values 
zn 

I 

> 

I 

60% Sand, 20./03r~ve1, 10% dny ,  
10% silt, r o o t s  

pprn 
Ag 

brown. 50% sond, 20% clo3/silt. 
10% qrovcl .  10% r o c k  froqrnent+ 6 - ( O m  
r o o t s .  

brown, 60% sond. 1070 clay,lO%silt, 
20% .yovCI, lo./. r o c k  fraqments, 
r oo t s .  

7070 sand, 10% silt. 20% gr-4, 
brown, subrounded fragments 
to Bcm. 

brown, sandr layer, 90% sond, 
10 % gravel 

r e  -brown, 60% sond, 10% cloy. 902 qro*cl. ( 0 %  rockfroqmenls 

greybrown,  70% soodd. 20% grmrd. 
10% rock fregmen+s, (4-Scm) 
sub~ngu la r  (rnon-ronile) 

brown, s t i l l  '8' horizon, 70% sond. 
20% qrovJ,  10% rocl: froqments,(4-5cm) 
sub~ngvlar(wonzonite)) 



F i g u r e  13 

MOX 
SOIL PIT No. 3. (81 -03)  
L 5 + O O  S 7+75w 

Horizon )epth Sample 
cml Number 
0 

Description 

block brown 80% sond, 10%grovel, 
10% orqonics 

i 

70% sond, 20% grovel, 10% silt, 
r e d  stoin in brown 

70 % sand, 30% grovel 

7096 sond, 3046 grovel 

80% ssond. 20% gravel w i i h  sligh+ 
red  stain, root ~ c t s  

00% sand. 2 0 %  y o v c l ,  root lets 

brown. 40% cloy, 40 % sand, %'$ grovel 

li ht brown, 4 0 %  cloy, 407. 9grove1, 13% silt, 10% sond . 

brnwn, 30% clqy, 3O%sond, 30%gravel.l~~s 
brown qrey,40% sond. 30% clay. 20% '.roavel, 
10% silt. 20% r o c k  froqrnents up t o  2Oc. 

All values in ppm 
Pb Zn Ag 



Figure14  
MOX 
SOIL PIT No. 4. (81 - 04) 
L 5 + 0 0 S ,  3 + 5 0 W .  
Poor droinagc (20m f rom c r e e k )  slope,  low relief 4 0 m  f r o m  tolus. 

Horizon cpth 5nrnple 
~ m )  Number 
D 

5 81- WA-37415 

0 81-WA-37414  

15 81-WA-37413 

2 0  81-WA-37412 

25 81 -WA-37411 

Description 

dk.  black humus loyer, obsense of 
rock f r o  ments  roo t le fs .  
orgontcs go%, silt 30%, sand 20%. 
clay 10% 

grey, d o y  layer, orange stain, r o o t l l f 5 ,  
30F p v c l ,  30*/0 sand, 40% si l t .  
3 0  /.rock f r q m r n t s ,  roundcd, polished. 

All values in ppm 



F i g u r e 1 5  

MOX 

SOIL PIT No. 5. (81 - 05) 
L 3+75S, 3 t 7 5 W  
F l a t ,  p o o r l y  d r o i n e d ,  g r o s s  covered 

. . 
Horizon Depth Sample 

(cm)  Number 
Description 

70% sand, 20% gravel, 40% organtrs. 
block soil. 

rock frogrnents, subongulor up10 32 ern long, 
slight orange sioin, 80% sond, 20% grovrl. 

rock frcrgrnents, subangular up t o  32cm long, 
sliqhlormnge stain, 8 0 %  sond. 20%qravcl .  
cobbles. 

rock fragments, subonqulor up to 3 2 r m  Ion 
slight o r o q e  stain,  800/0sard, 20% grav&. 

rock f roqmenh ,  subangular up t o  3Zcm long. 
sliqh+ orange stoin. 80%50nd, 20% q r a v d .  
roots. 

45% rockfrogments.subon9ubr up& 3 2 r m  long 
slight oranqe s + o i n .  80% sond, 20% grovel.  

All voluesin ppm 



Figure16  

MOX 
SOIL PIT No. 6 .  (81-06) 

L 12t50S. 16+25E. 

10% s l o p e  Cocing  SOU^^, 9 ~ 0 5 5  covered 
H o r i z o n  D 

(< 
e p t h  Sompl r  
c m) Number 
> 

-61-WA-37457 I t .  brown,  30% sand, 30% silt, 20%grovel. 

20 20% clay  

25 
-81-WA-37456 

30 40% sand, 30% gravel, 20% silt, 10% doy. 

rootlets, dark  brown. 50% grovd. 
-81-WA-37453 

.55 40'/. sand. lo0/- si l t  

-75 brown, 60% grovrl, 40% sand. 
rock f r o q r n e n k ,  angular to subangular, 
dioritc,monzonite,+uortz feldspar porphyry. 
rootlrts.  

~ B O - 8 1 - ~ ~ - 3 7 3 ~ ~  

brown, 80% qrorel, 20% sand. rock 
troqments,mgular t o  subongulo?, diorite, 
r n ~ n z o ~ i t ~ , ~ u ~ ~ + r  feldspar porphyry, 
r o o t l ~ k .  

Descr ipt ion I 
'b 

I 

values in 
Z n  

I- 

G 

1 

1 

2 '  

I 

I 

i ) 

) 

ppm 
Aq 

I 

( 



Figure 17 

MOX 
SOIL PIT No. 7 (81 -07) 
L12+50S. 1 0 t O O E  
5 % do& to n o r t h ;  qroos covered with alders. 

Horizon e p t h  Sornpk 
rm) Number 
0 - 8 1 - W A - 3 7 2 9 8  

Descr ip t ion  

gre brown h u m u s  layer 20% erg-nit, 
5031, sond, 20% silt, 10% clay. 

red brown. 10% 3rov4 ,  60% sond,  20% silt, 
10% cloy. 

40% rock frogmcnts subrounded to onguhr. 
soil- brown, 300/. grovel. 70% sand. 
large b o u l d e r s  a4 b s e  of pit > 65cm. 



Figure  18 

MOX 
SOIL PIT No. 8. (81-OB) 

L12t50.S. 7 t 0 0 E  
10'' slope t o  west. m o s s  c o v e r e d  

Horizon p t h  Sample 
m, Number 
) 

well drained. 

Descr ipt ion 
2 

-81-WA- 37461 o r 9 a n i c s 4 ~ % ,  cloy 30%, silt 30% 
organic hor i zon  

0 

- 81 -WA - 3 7 4 5 9  brown. leached. 
s Gz sand. 50% silt. 20% c l a y  

35-8i- W A - 3 7 2 8 5  red brown.  20% grovel,  50% sond, ZOSbsilt, 
10% clay, r o o t l e t s .  

40 
- 8 1 - W A - 3 7 2 8 4  reddish i inge otherwme sand. 

- Bt - WA- 37283 
5 0  1 
55-8f-w~-37z8z 

oranqe brewn,roo+lctr,  2 0 %  rock froqrncntr 
quprtr feldspmr porphyry. limonite siomed. 

60 s o d -  30% grovel, 50% sand, 20% silt. 

Al l  va lues in  ppm 



F i g u r e  19 

MOX 
SOIL PIT No. 9 (81- 03) 
L i Z i 5 O  S, 7t30E.  
Z0 nor th  = e n t l e  

Hor izon 

poor l y  drained. gross a n d  moss 
Description 

organic l o y r r ,  dark  brown,  10% 
60% sand. 30% orgonis. 

1 

red brown. 60% sond, 30% silt, 10% cloy, 
rootlets. 

red  brown. 60%sand,30./. silt.10% cloy 
white sand lens no+ continuous, rootlcis, 
60% sond, 30% silt. 

vegetat ion,  A l l  son v, 

Pb 
24 

I 

I 

dork brown, 30% grovel. 60% sond, 
10% silt, r o o t l ~ t s .  107- ro~kfm~rnmts,  
more of o red t inge  due t o  guortz porphjry, 
limonitic stain. 

-81- WA- 374 66 1 
50 

dark brown, 3 0 %  grovel. 60% sand. 
10% siH, rootlrts. 10% rockfrPgmenk. 

55 
-8l- WA-37465 

80-81-WA- 37462 20% larqe boulders, slrgulolr quartz 
porphyry up te 20 rm. l imonitic stain 
on surface. r e d  brown, 30% grovel. 
60%ssnd, loo/. si l t .  



Figure  20 

MOX 
SOIL PIT No.  10 (81-10) 
L t 2 + 5 0 S ,  6+80E. 

rol l ing,  gross c o v e r e d ,  m o d e r a 4 e &  drained 

Horizon cpth Sornplc 
m) Number 
0 

Descr ipt ion All uoluesin p p n  
Pb Z n  A9 

block,  60%sond. 20% silt. 20% organics 

brown yey. 20% y o r e l ,  30.h sond, 
30% stlt, 20% clay.  

sond, mottling of red 

brown, 20% qrovcl. 4 0 B / o  sond, 20% silt, 
20% clay. 

brown, 20% grovel ,  4O./osand. 20%silt.  
20% cloy. 

I 30% yawel ,  40%sand. 20% silt,  30% clay 

40% gravel, 40% s o d ,  20% silt, brown, 30% 
rock f r q m m t s ,  bou ldus  >20 r m ,  quartz 
feldspar porphyry, l irnonill  stained 



APPENDIX VI 

ROCK DESCRIPTIONS AND 

GEOCHEMISTRY 



MOX ROCK DESCRIPTIONS 

Sample No. Description 

81-WA-37486R Calc-silicate Skarn 
Small broken outcrop of calc-silicate skarn . Weathered 
surface is brown to red-brown due to limonitization. Fresh 
surface is dark green. Main constituents are diopside, 
calcite and quartz with 3% biotite as small flakes up to 1 mm 
wide. Pyrite is disseminated through 2% of the sample with 
trace pyrrhotite. No fabric or bedding evident in hand 
specimen or outcrop. 

-WA-37487R Calc-silicate Skarn 
Diopside-calc-silicate skarn with 5% disseminated pyrite and 
pyrrhotite. This unit in contact with impure marble at 
060°/470NW. Impure marble consists of recrystallized 
limestone and remnant banding or layering of idocrase and 
biotite quartz schist/paraqneiss. 

81-WA-37488R Calc-silicate Skarn 
Small zone of skarn enveloping quartz and quartz-feldspar 
pegmatite veins. The veins crosscut calc-silicate rocks and 
paragneiss. Sample is fine-grained, 
diopside-amphibole-carbonate-quartz skarn with 10% 
disseminated pyrrhotite and write. 



81-WA-37489~ Q u a r t z i t e  
Smal l  zone o f  p y r r h o t i t e  b e a r i n g  q u a r t z i t e  i n  c o n t a c t  w i t h  0.5 
m wide c r o s s - c u t t i n g  p e g m a t i t e .  L imon i t e  and manganese o x i d e  
s t a i n e d  weathered  s u r f a c e .  Dark g r e e n - g r e y  impure q u a r t z i t e  
w i t h  2 %  d i s s e m i n a t e d  c u b i c  p y r i t e  and t r a c e  m a g n e t i c  
p y r r h o t i t e .  T h i s  zone is 0 .5  m wide.  
c u  - Pb - z n  - Ag ( P P ~ )  
4  5  2 1 1m 0.1 

81-WA-37491R Impure Limes tone  
F ine -g ra ined  d i o p s i d e  c a l c - s i l i c a t e  w i t h  no remnant  f a b r i c .  
T h i s  u n i t  is  i n  c o n t a c t  w i t h  q u a r t z  monzon i t e .  Dark brown 
w e a t h e r e d  s u r f a c e ,  f r e s h  is l i g h t  g r e e n .  The s k a r n  is 
compr ised  of  d i o p s i d e ,  q u a r t z ,  c a l c i t e ,  p l u s  m a l a c h i t e ,  p y r i t e  
and p o s s i b l e  f i n e - g r a i n e d  s p h a l e r i t e  ( ? ) .  

81-WA-37494R P a r a q n e i s s  

81-WA-37500R Q u a r t z  Vein 
Q u a r t z  v e i n  ( 0 . 3  m wide)  i n  c o n t a c t  w i t h  q u a r t z - f e l d s p a r  
l e a c h e d  q u a r t z  monzon i t e .  K a o l i n i z e d  f e l d s p a r  and open  
f r a c t u r e s .  
< 2 %  m a f i c s  i n  q u a r t z  monzon i t e .  

81-WA-37501R C a l c - s i l i c a t e  S k a r n  
D i o p s i d e - c a l c i t e  q u a r t z  r o c k  a t  c o n t a c t  between impure marb le  
and q u a r t z  monzon i t e .  Un i t  is < 0 . 5  m wide and m a i n l y  b u r i e d  
under  broken  impure marb le  u n i t .  Both sed imen t  u n i t s  are c u t  
by c o a r s e  p e q m a t i t e  v e i n .  



81-WA-37503R Garnet-diopside calc-silicate (float) 
Quartz-garnet-diopside-actinolite carbonate 
Limonite stained weathered surface with pitted surface due to 
leached pyrite ( ? )  , chlorite alteration. 

81-WA-37504R Calc-silicate 
Fracture surface along calc-silicate 
limonitized, chloritized 
Garnet-d iopside . 

81-WA-37505R Paragneiss 
Arnphibolitic quartzite with thin garnetiferous bands. 
Limonite stain on weathered rind, bands of diopside, in 
metasediment xenolith within a biotite-quartz monzonite with 
meqacrvsts. 

81-WA-37506R White quartzite 
Well-bedded, fine-grained, white quartzite with thin lenses of 
limonite pitted pyrite. 



81-WA-37507R P a r a g n e i s s  
F i n e - g r a i n e d  d e n s e  banded q u a r t z  and d i o p s i d e ?  Q u a r t z  v e i n  
c r o s s c u t s  u n i t .  D i s semina ted  s p h a l e r i t e  i n  t h i n  band o f  
q u a r t z i t e .  

81-WA-37508R Vein f i l l i n g  
Thin  f r a c t u r e  t h r o u g h  impure q u a r t z i t e  c o n t a i n i n g  d i s s e m i n a t e d  
p y r i t e  and p o s s i b l y  p y r r h o t i t e .  L imon i t e  p e r v a s i v e  
t h r o u a h o u t .  

81-WA-37509R Micaceous  Q u a r t z i t e  
Compact s i l i c e o u s  s e d i m e n t .  L imon i t e  wea the red  s u r f a c e  and 
a l o n g  f r a c t u r e s .  Dark g r e y  on f r e s h  s u r f a c e .  Breaks  i n t o  
t h i n  p l a t y  p i e c e s  similar to s h a l e .  Smal l  l e n s e s  of p y r i t e  
a l o n a  f r a c t u r e s  . 

81-WA-37510R Q u a r t z i t e  
Same as 31506R. 

81-WA-37511~ Micaceous Q u a r t z i t e  ( f l o a t )  
F i n e - g r a i n e d  to a p h a n i t i c  a m p h i b o l e - b i o t i t e  q u a r t z i t e  w i t h  
p y r r h o t i t e ,  wea the red  and f r a c t u r e  s u r f a c e  a r e  l i m o n i t e -  
s t a i n e d .  F r e s h  s u r f a c e  is d a r k  g r e y .  



81-WA-37512R Impure Limes tone  
F i n e  t o  medium-grained l i m e s t o n e  w i t h  b l a c k  o x i d i z e d  
wea the red  s u r f a c e .  C o n t a i n s  some m a l a c h i t e  s t a i n  (1%) g a l e n a  
and d i s s e m i n a t e d  s p h a l e r i t e  i n  small bands .  Taken a t  q u a r t z  
monzoni te  c o n t a c t .  

81-WA-37513R Impure L imes tone .  
F i n e - g r a i n e d  t r u n c a t e d  c a l c - s i l i c a t e  and impure l i m e s t o n e  i n  
s m a l l  zone of  p a r a g n e i s s ,  q u a r t z i t e  and c a l c - s i l i c a t e  w i t h i n  
q u a r t z  monzon i t e .  B lack  o x i d a t i o n  is p e r v a s i v e .  Zone is 0 . 1  
to 1 . 5  m wide and 5  m l o n g .  C o n t a i n s  e p i d o t e ,  amph ibo le ,  
s p h a l e r i t e ,  g a l e n a ,  m a l a c h i t e  and trace p y r i t e .  

81-WA-37514R Impure Limes tone  
Same a s  37513R 

c u  Ag ( P P ~ )  Pb z n  
1 6 m  6'5-;0 2.34% 2 3 6 %  

81-WA-37515R Impure Limes tone  
Same a s  37513R and 37514R e x c e p t  less c a l c - s i l i c a t e  

81-WA-37516R Actinolite-diopside-calc-slicate Skarn  
F ine -g ra ined  w e l l  i n d u r a t e  w i t h  no f a b r i c  or bedding .  
A c t i n o l i t e  is a c i c u l a r  and n e e d l e s  form up t o  0 .5  cm. 
C o n t a i n s  write a s  cubes  ( < 5 % )  and 5 %  d i s s e m i n a t e d  magne t i c  
p y r r h o t i t e .  Weathered s u r f a c e  is l i m o n i t e  s t a i n e d  and 
l i m o n i t e  is p e r v a s i v e  t h r o u g h o u t  2% o f  t h e  rock .  F r e s h  
s u r f a c e  is p a l e  q r e e n  i n  c o l o u r .  



81-WA-37517R Q u a r t z i t e  
F i n e  to medium-grained g r e y  q u a r t z i t e  w i t h  2 %  d i s s e m i n a t e d  
p y r i t e  and t r a c e  m a g n e t i c  p y r r h o t i t e .  Smal l  c u b i c  g a l e n a  
c r y s t a l s  a v e r a g i n g  0 . 1  cm o v e r  2% o f  sample .  Boxwork l i m o n i t e  
and h e m a t i t e  a l t e r a t i o n .  2% s p h a l e r i t e .  Weathered s u r f a c e  is 
l i g h t  brown and l i m o n i t i z e d .  F r e s h  s u r f a c e  is g r e y .  N o  
remnant  bedd ing .  

81-WA-37518R Q u a r t z  Vein  
Quartz. v e i n  i n  c a l c - s i l i c a t e  h o r n f e l s .  Vein is 3  c m  wide and 
c o n t a i n s  2% p y r i t e  a s  c u b e s .  L imon i t e  boxwork a t  v e i n / h o s t  
c o n t a c t .  Host is d a r k  g r e e n  c a l c - s i l i c a t e  h o r n f e l s .  The 
sample is w e l l - i n d u r a t e d ,  f  i n e - g r a i n e d .  Host c o n t a i n s  2% 
d i s s e m i n a t e d  p y r i t e .  

81-WA-37519R Q u a r t z  Monzoni te  
K a o l i n i z e d  and l i m o n i t i z e d  e x t r e m e l y  a l t e r e d  i n t r u s i v e .  
C o n t a i n s  se r ic i t e ,  r e s i d u a l  q u a r t z  and p y r i t e  c u b e s  up to 1 . 5  
mm i n  s i z e .  L imon i t e  c o a t e d  s u r f a c e .  

81-WA-37520R Calc-silicate S k a r n  
D i o p s i d e - g a r n e t  c a l c - s i l i c a t e  s k a r n  
N o  remnant  f a b r i c .  T race  bedding  i n  o u t c r o p .  Weathered 
s u r f a c e  is l i m o n i t i z e d ,  p i t t e d  and b l a c k  from manganese 
o x i d a t i o n .  F r e s h  s u r f a c e  is d a r k  g r e e n  w i t h  l i m o n i t e  s t a i n  
a l o n g  vuggy c a v i t i e s .  C o n t a i n s  p y r i t e ,  m a g n e t i c  p y r r h o t i t e ,  
m a l a c h i t e  and c h a l c o p y r i t e .  M i n e r a l i z e d  s k a r n  is a b o u t  0.2 m 
x  1 m. Smal l  zones  of m i n e r a l i z e d  s k a r n  e x i s t  o v e r  5 %  o f  t h e  
o u t c r o p  u s u a l l y  l i m i t e d  t o  areas w i t h  p e r v a s i v e  f r a c t u r i n g .  



81-WA-37521R See  37531R. 
(Broken  o u t c r o p )  - Cu Pb - z n  - Ag ( P P ~ )  

8  6 1 2  4  8  03 

81-WA-37522R See  37531R. 

81-WA-37523R See  37534R. 
M i n e r a l i z a t i o n :  Po; Spha + Ga? ( a l t e r e d  f i n e - g r a i n e d )  
Some Cpy a l t e r a t i o n  (Ma l )  
C o n t a c t  a l t e r e d  b i o t i t e - s c h i s t  and H o r n f e l s  ( g a r n e t - i d o )  a l o n g  
aplite/pesm. ( m u s c o v i t e )  "s i l l" .  

t l -  81-WA-37524R See  37531R. 

81-WA-37525R Medium-grained Q u a r t z i t e .  
M i n e r a l i z a t i o n :  Po + Cpy ( f i n e  o r i e n t e d  g r a i n ) .  
C o n t a c t  w i t h  s k a r n  ( g a r n e t - d i o p - i d o )  and a l t e r e d  b i o t i t e  
s c h i s t .  



81-WA-37528R 
(outcrop) 

See 37528R contact with Meqacrystic 0-monzonite and altered - - 
biotite-schist. 
Cu - Pb - Z n - ~g (PP~) 
2 5 6 43 0 3  

37526-527-528R are from the same outcrop, in different layer. 

See 37528R (Quartzite) 
Cu - Pb - z n - A9 (PP~) 
11 4 39 o z  

Impure Quartzite (carbonate); and calc-silicate (diopside) 
medium-grained rusty surf. 
Contact with altered biotite schist and calc-sil. skarn 
( epid-diop) 
Mineralization: (Pv) + Po (<I%). 

See 37531R. 

See 37531R. 
In well-banded calc-silicate (diopside, impure marble), 
this unit is cut bv QFP dvke (20 an wide). 



81-WA-37531R Quartzite (rusty surface) fine-grained (weakly layered) 
(Outcrop) fractured 

Mineralization: Po 
In contact with biotite schist (altered) and calc-silicate 
(carb: dio~side) skarn. 

81-WA-37532R Q-vein. (coarse grain; limonite stain + fracture filling) 
( Float) Mineralization: Py + Po (1%) and possible fine altered Ga. 

81-WA-37533R Paragneiss (rusty surface) Bi: 30%, Qtz 40%, Feld 25% 
(Broken outcrop) . Mineralization: fine-grained Po (>I%) along layer 

(biotite fresh) 

81-WA-37534R Altered (rusty) Quartzite fine-grain 
(Subcrop?) Mineralization: Po medium elongate grain (2-4%) + Cpy (altered 

in part to malachite and azurite) 

81-WA-37535R Grey -bluish quartzite with limonite + Mn stain; fine grain 
( Float 1 Mineralization: Pv + Po. fine arain. in dark laver. 



81-WA-37536R Q u a r t z i t e  ( ?  ) 
- Grey-green,  v e r y  f i n e - g r a i n e d  q u a r t z i t e  ( ? )  w i t h  abundant  

p y r r h o t i t e  15%?  and l e s s e r  p y r i t e  - s t r o n q  l i m o n i t e  s t a i n e d  f r a c t u r e s  
wide  - lost  t o  - broken  o u t c r o p  - r u s t y  zone p r o b a b l y  1 m. 

o v e r b u r d e n  downslope? 
- p r o b a b l y  p r i m a r y  p y r r h o t i t e  ( f o l l o w s  bedd 

81-WA-37537R Skarn  ( ? )  
- m o t t l e d  b lue -g reen  and p i n k ,  f i n e - g r a i n e d  
- s i l i c e o u s  
- f a i n t  banded t e x t u r e  i n  places 
- o c c u r s  a s  i n c l u s i o n  + 1 m wide w i t h i n  medium t o  

c o a r s e - g r a i n e d  i n t r u s i v e  c o n t a i n i n g  15-20 % q u a r t z ,  few 
m a f i c s  (minor  b i o t i t e ) ,  i n  p a r t  g r a p h i c  g r a n i t e  t e x t u r e  

- minor  d i s s e m i n a t e d  p y r i t e  i n  s k a r n  - i n t r u s i v e  s u b p a r a l l e l s  m e t a s e d i m e n t s  - s t r i k e  14S0/7O0NE 
- i n t r u s i v e  and me tased imen t s  q u i t e  v a r i a b l e  i n  compos i t ion  

o v e r  o u t c r o p  
C u  - Pb - Zn ~g ( P P ~ )  
4 0 5 0 1.35 1 3  

81-WA-37538R Q u a r t z  Porphyry  - 3m wide dyke ,  s t r i k e  1 8 5 O / v e r t i c a l  ( ? )  - 1-3 mm wide q u a r t z  and b l a c k  (now c h l o r i t e )  p h e n o c r y s t s  i n  
v e r y  f i n e - g r a i n e d  g r e e n i s h - g r e y  m a t r i x  of f e l d s p a r ,  e p i d o t e ,  
b i o t i t e  ( ? )  and q u a r t z  

- .2 mm e p i d o t e  a l o n g  f r a c t u r e  

81-WA-37539R Q u a r t z  Monzoni te  ( ? )  
- g r e y  to g r e e n i s h - g r e y ,  medium-grained 
- v a r i a b l e  m a f i c  c o n t e n t  o v e r  o u t c r o p  <1-10% - f e l d s p a r s  m o d e r a t e l y  s a u s s u r i t i z e d  
- 2 samples t a k e n ,  one h a s  2% w h i t e  m i c a ,  minor  Mn o x i d e  ( ? )  

and t h e  o t h e r  5-10% b i o t i t e  + c h l o r i t e  
- b o t h  have 1% e p i d o t e ,  a l o n g  f r a c t u r e  i n  b i o t i t e - b e a r i n g  

sample 



81-WA-37540R C a l c a r e o u s  Metasediment  ( f l o a t )  - v e r y  f i n e - g r a i n e d ,  l a y e r e d  < mm scale 
- f i n e - g r a i n e d  g a l e n a  a l o n g  l a y e r s  - 5% ( ? )  
- brownish  b l a c k - s t a i n e d  s u r f a c e  
- f l o a t  on q u a r t z  f e l d s p a r  p o r p h y r y  dyke 

81-WA-37541R C a l c i t e  A c t i n o l i t e  ( ? )  C a l c - s i l i c a t e  ( f l o a t )  - Impure Limes tone  
- f i n e - g r a i n e d ,  banded on mm-cm s c a l e  - g r e e n  and w h i t e  s p o t t e d  
- v e r y  f i n e - g r a i n e d  d i s s e m i n a t e d  g a l e n a  - 1%, p y r i t e  1% - + 

c h a l c o p y r i t e  ( ? )  
- d a r k  brownish  b l a c k  s t a i n  on o u t e r  s u r f a c e  

81-WA-37542R Calcite A c t i n o l i t e  C a l c - s i l i c a t e  ( f l o a t )  - Impure Limes tone  - s i m i l a r  to 37541R b u t  h a s  a few s p o t s  of c o a r s e r  g a l e n a  
and c h a l c o p y r i t e  <1 mm g r a i n s  

- b l a c k  c o a t i n g  on o u t s i d e  s u r f a c e  and f r a c t u r e s  p a r a l l e l  to  
bedd ing  - minor to abundan t  m a l a c h i t e  s t a i n  
C U  ( P P ~ )  Pb 7, n  Ag 

5  8 3 5  1.2% 1 . 3  1 9 . 5 5  o z / t o n  

81-WA-37543R C a l c i t e - A c t i n o l i t e  C a l c - s i l i c a t e  ( f l o a t )  - Impure Limes tone  
- s imilar  to 37541R b u t  minor s p h a l e r i t e  a l s o  p r e s e n t  
- sample also shows c o n t a c t  w i t h  m i n e r a l i z e d  calc-sil icate 



81-WA-37544R Q u a r t z  monzoni te?  ( f l o a t )  
- a l s o  a t  37543R l o c a t i o n ,  a t  c o n t a c t  w i th  m i n e r a l i z e d  sample 

37543R 
- medium-grained g rey -g reen  - 15-20% q u a r t z ,  < 5 %  b i o t i t e  p l u s  c h l o r i t e ,  75% f e l d s p a r  - g r a i n  b o u n d a r i e s  i n d i s t i n c t  
c u -  - Pb Zn A9 ( P P ~ )  
70 230 4 z  4-3 

81-WA-37545R Q u a r t z i t e  ( f l o a t )  
- f i n e -  t o  med ium-grained , g r e y  - l i m o n i t e  s t a i n e d  f r a c t u r e s  and 0.5-1 an i n t o  r o c k  from 

f r a c t u r e s  - minor d i s s e m i n a t e d  p y r i t e ?  and/or  p y r r h o t i t e  p l u s  
f i n e - g r a i n e d  d a r k  g r e y  m i n e r a l  - g a l e n a  ( ? I ,  s p h a l e r i t e  ( ? )  

- c o n t a c t  w i t h  i n t r u s i v e  on one sample 

81-WA-37546R Skarn  ( f l o a t )  - f i n e - g r a i n e d ,  i n d i s t i n c t l y  banded ,  g r e y  g r e e n  and bu f f  
- s i l i c e o u s  
- c o n t a i n s  q u a r t z ,  d i o p s i d e ,  g a r n e t ,  <1% g a l e n a ,  1% s p h a l e r i t e  

( ? )  - t ' r a c e  c h a l c o p y r i t e  and/or  p y r i t e  - u p  to 1 m? wide a t  c o n t a c t  w i t h  i n t r u s i v e  t o  t h e  w e s t  
- also i n  g r a d a t i o n a l  c o n t a c t  w i t h  c a l c - s i l i c a t e  h o r n f e l s  

c o n s i s t i n g  of  
- s o f t  w h i t e  ( n o  f i z z  w i t h  H C 1 )  w o l l a s t o n i t e  ( ? )  
- q u a r t z ,  d i o p s i d e  and/or  a c t i n o l i t e  - b i o t i t e  and/or  p h l o g o p i t e  
- e p i d o t e  
- g a r n e t  as p o r p h y r o b l a s t s  up to 2 c m  across 

- h o r n f e l s  is v e r y  d e n s e  w i t h  mm s c a l e  band ing  
- e p i d o t e  i n  f r a c t u r e s  as w e l l  as w i t h i n  r o c k  - u n i t  is c r o s s - c u t  by p e g m a t i t e  and minor  a p l i t e  d y k e s  - a few q u a r t z  l e n s e s ,  q u a r t z  v e i n s  a l s o  p a r a l l e l  t o  

f r a c t u r e s  
- 35 m c o n t a c t  w i t h  i n t r u s i v e ,  maximum wid th  exposed is 5  m 



81-WA-37547R Q u a r t z  Porphyry  - 5  m wide dyke  r u n s  a t  + 1 9 0 °  - 0.2-1.0 nun q u a r t z  p h e n o c r y s t s  
- b u f f ,  a p h a n i t i c  groundmass 
- l i m o n i t i c  banding  i n  p a r t s  of  o u t c r o p  
- brownish -b lack  (Mn o x i d e ? )  s t a i n  a lonq  f r a c t u r e  s u r f a c e s  

81-WA-37548R Impure Limes tone  
C a l c i t e - a c t i n o l i t e  ( ? ) - d i o p s i d e  ( ? ) - e p i d o t e  c a l c - s i l i c a t e  
- f  i n e - g r a i n e d  i n  m i n e r a l i z e d  p a r t ,  medium-grained a t  

u n m i n e r a l i z e d  c o n t a c t  
- c h a l c o p y r i t e  a g g r e g a t e s  0  .l-1 mm 
- g a l e n a ,  v e r y  f i n e - g r a i n e d  
- s p h a l e r i t e  ( ? )  v e r y ,  v e r y  f i n e - g r a i n e d ,  m a s s i v e  

t r a c e  p y r i t e  ( ? )  
- weak ly  banded i n  m i n e r a l i z e d  p a r t ,  banded on nun scale, cm 

s c a l e  i n  rest of o u t c r o p  
- brownish  b l a c k  s t a i n  on m i n e r a l i z e d  parts of o u t c r o p  

81-WA-37549~ Impure Limes tone  
C a l c - s i l i c a t e  h o r n f e l s  o r  banded c a l c - s i l i c a t e  r o c k  
- f  i n e - g r a i n e d  g r e e n i s h - g r e y  - c a l c i t e ,  a c t i n o l i t e  and/or  d i o p s i d e ,  q u a r t z  ( ? )  
- 2-5% g a l e n a ,  1% c h a l c o p y r i t e  - sample  a l s o  c o n t a i n s  0 .5  c m  wide m i n e r a l i z e d  v e i n  

( c h a l c o p y r i t e  s p o t s  and trace g a l e n a ) ;  v e i n  is s t a i n e d  w i t h  
b l a c k  o x i d e  - a p p a r e n t l y  broken  p i e c e s  of c a l c - s i l i c a t e  
r o c k ,  one p a r a l l e l  q u a r t z  v e i n  a l s o  i n  o u t c r o p  - m i n e r a l i z a t i o n  a p p e a r s  to f o l l o w  v e i n  ( f r a c t u r e )  a s  w e l l  a s  
bedding  

- m i n e r a l i z e d  p a t c h e s  i n  o u t c r o p  g e n e r a l l y  + 1-2 m a l o n g  
bedding  are 0.5 m t h i c k  and c o v e r  1 0 %  or Tess of o u t c r o p  
s u r f a c e  - b l a c k  o x i d e  c o a t i n q  on s u r f a c e  of  a l l ?  m i n e r a l i z e d  s e c t i o n s  



81-WA-37550R Calcite l e n s  - Impure Limes tone  
- coarse ca lc i te  v e i n  up to 10 c m  wide (1 cm g r a i n s )  w i t h  d a r k  

brownish  b l a c k  s t a i n e d  b o r d e r  up t o  4 cm i n  g r a n u l a t e d ?  
q u a r t z  monzon i t e  and c o n t a i n i n g  minor  c h a l c o p y r i t e  and 
g a l e n a  

- 1 . 5  m exposed  - p i n c h e s  o u t  u p d i p  b u t  a n o t h e r  s m a l l e r  l e n s  
a l o n g  s t r i k e  1 m. 

81-WA-37551R - .  Q u a r t z  Monzoni te  ( ?  ) ( s u b c r o p )  
- l i m o n i t e  s t a i n e d  and a l t e r e d  
- 5% p y r i t e  + o t h e r  s u l p h i d e s ?  
- l i m o n i t e  c o a t e d  f r a c t u r e s  which have v a r i o u s  o r i e n t a t i o n s  

81-WA-37552R Q u a r t z i t e  - 1 m wide ,  medium-grained t r a n s l u c e n t  w i t h  1-2% a c t i n o l i t e  
( ? )  - r u s t y  f r a c t u r e s  - mn to cm scale banding  w i t h  combined 2 %  p y r r h o t i t e  and 
p y r i t e  

81-WA-37553R Q u a r t z i t e  
- v e r y  f i n e - g r a i n e d  d a r k  g r e y  q u a r t z i t e  
- v e r y  f i n e - g r a i n e d  d i s s e m i n a t e d  s u l p h i d e s  ( ? )  
- q u a r t z i t e  and c a l c a r e o u s  r o c k s  i n  f l o a t  a l l  w i t h  d a r k  

q r e v - b l a c k  s t a i n  



81-WA-37554R Quartzite 
- medium to coarse-grained 
- 1-2% actinolite? or diopside? - 2-3% pyrite plus minor sphalerite 
- strong limonite-stained fractures 
cu - Pb 7, n Ag (PPm) 
3 6 s~ 1 8 m  2 3  

81-WA-37555R Calc-silicate - grey-green, very fine-grained 
- calcite, actinolite, wollastonite ( ? )  
- very fine-grained sulphides 
- dark brownish black stain on surface and fractures 

81-WA-37556R Quartz feldspar biotite paragneiss 
- very fine-grained, grey to buff - quartz, feldspar, biotite 
- trace pyrite or pyrrhotite 
- trace galena 
- weak limonite stain 

81-WA-37557R Impure Limestone 
Calc-silicate (diopside) 
Mineralization: Po 



F i n e  Q u a r t z i t e  
Po 5% ( f i n e  m a s s i v e  i n  f r a c t u r e )  

Cu ~b  - Z n  
5m - A9 (PPm) 

17  7  3 3 2  

Q u a r t z  v e i n  
~a + sp < 1%, medium g r a i n ,  a l t e r e d  
Cu - ~b  Zn ~g  ( P P ~ )  
6 1  4- 2 6 m  2 3  

C a l c - s i l i c a t e  h o r n f e l s  

81-WA-37561R P a r a g n e i s s  ; m 

81-WA-37562R P a r a g n e i s s :  tr. DO 

81-WA-37563~ See  37531R. Q u a r t z i t e ;  po  
Cu Pb - Z n  

3m 
- Ag ( P P ~ )  

2 2  65 2 2  

F i n e  g r a i n  Q u a r t z i t e  
~ - -  

Po + ~a ( f i n e  a l t e r e d  g r a i n )  
Cu ~b - Zn 
1E 

Ag (ppm) 
9 l o r n  0 - x  



81-WA-37565R Vuggy, a l t e r e d  Q u a r t z  Vein  (5-8 m! ) 
A l t e r e d  Cpy ( m a l .  + a z u r i t e )  c o n t a c t  w i t h  m i n e r a l i z e d  
a u a r t z i t e  

81-WA-375-66R Q u a r t z  Vein 
Smal l  q u a r t z  v e i n  c r o s s c u t t i n g  garnet-diopside-calc-silicate 
s k a r n  and m u s c o v i t e  q u a r t z  monzoni te  ( w i t h  s e r i c i t e / c h l o r i t e  
a l t e r a t i o n ) .  L imon i t e  s t a i n  is p e r v a s i v e  and sample c o n t a i n s  
s m a l l  pods o f  p y r i t e .  

8 1 - ~ ~ - 3 7 5 6 7 ~  C a l c - s i l i c a t e  S k a r n  
A t  c o n t a c t  between a  b i o t i t e - q u a r t z  monzoni te  and 
g a r n e t - d i o p s i d e  c a l c - s i l i c a t e  h o r n f e l s .  Ska rn  is a b o u t  0.1 m 
wide f o r  2 m .  C o n t a c t  between above u n i t s  is 15 m long  a t  
1450/8S0,E. A l t e r a t i o n :  l i m o n i t e  and manganese o x i d e .  
P o c k e t s  of  g r a p h i t e  and some d i s s e m i n a t e d  m a l a c h i t e ,  p o s s i b l e  
p y r r h o t i t e  and p y r i t e  are p r e s e n t .  

81-WA-37568R Skarn?  
Ex t reme ly  s i l i c e o u s ;  a l t e r a t i o n  and w e a t h e r i n g  mask o r i g i n a l  
t e x t u r e .  C o n t a i n s  some b i o t i t e  q u a r t z  monzoni te  and 
p a r a g n e i s s .  



81-WA-37569R Q u a r t z i t e  
Dark g r e y  q u a r t z i t e  w i t h  t h i n  micaceous  seams and small 
s t r i n g e r s  of  p y r r h o t i t e .  Weathered s u r f a c e  is l i m o n i t i z e d .  

81-WA-37570R Q u a r t z i t e  
F ine -g ra ined  d a r k  g rey -g reen  q u a r t z i t e  a round 10 m from 37569R 
a c r o s s  o t h e r  s i d e  of  b i o t i t e  q u a r t z  monzoni te  dyke .  

81-WA-37571R Q u a r t z i t e  
Dark g r e y  g r e e n  q u a r t z i t e  w i t h  l i m o n i t e  s t a i n e d  f r a c t u r e s  and 
wea the red  s u r f a c e .  C o n t a i n s  d i s s e m i n a t e d  p y r i t e .  T h i s  u n i t  
i n  c o n t a c t  w i t h  a b i o t i t e  qua r t z -monzon i t e  dyke a t  016O, 
q u a r t z i t e  c o n t a i n s  c o a r s e - q r a i n e d  calci te  i n  pods.  

81-WA-37572R G r a p h i t i c  Q u a r t z i t e  
Dark g r e y  q u a r t z i t e  w i t h  d i s s e m i n a t e d  p y r r h o t i t e  and p y r i t e .  
L i m o n i t i z e d  wea the red  s u r f a c e  and f r a c t u r e s .  Q u a r t z i t e  u n i t  
is c u t  by s m a l l  q u a r t z  monzoni te  dykes  a v e r a g i n g  0 .2  m wide 
and q u a r t z  v e i n s  a v e r a s i n s  0 .5  m wide.  



81-WA-37573R Q u a r t z i t e  
F i n e - g r a i n e d  d a r k  grey-green  q u a r t z i t e  w i t h  d i s s e m i n a t e d  
s p h a l e r i t e .  U n i t  is i n  c o n t a c t  w i t h  a b i o t i t e  q u a r t z  
monzon i t e  dyke  (1.0 m w i d e ) .  

cu ~b  Zn ( P P ~ )  
1 9iE 9m 1.0 

81-WA-37574R ~ a r a a n e i s s  
~ i m o 6 i t e - s t a i n e d  p a r a g n e i s s  w i t h  t h i n  f r a c t u r e s .  

81-WA-37575R P a r a g n e i s s  
L i m o n i t e - s t a i n e d ,  f i n e - g r a i n e d  p a r a g n e i s s  w i t h  5 %  d i s s e m i n a t e d  
p y r i t e ,  q u a r t z  and f e l d s p a r  t h i n l y  banded w i t h  c h l o r i t e  ( ? )  
and b i o t i t e .  

81-WA-37576R _ Calc-silicate Ska rn  
F i n e - g r a i n e d  amphibo le -d iops ide  c a l c - s i l i c a t e  s k a r n  w i t h  3 %  
d i s s e m i n a t e d  p y r i t e  and p y r r h o t i t e .  Weathered s u r f a c e  i s  
l i m o n i t i z e d .  F r e s h  s u r f a c e  is g reen -g rey .  Zone is 0.2 m x 
0.5 m between p a r a g n e i s s  ( calc-sil  icate h o r n f e l s )  and w h i t e  
q u a r t z i t e .  T h i s  zone is d i s c o n t i n u o u s  b u t  can be t r a c e d  f o r  
20 m. 



81-WA-37577R Galena in quartz vein 
Coarse galena in quartz vein. Quartz is euhedral and hematite 
stained. Vein is about 0.1 m x 1.0 m crosscutting quartzite 
unit which is in contact with impure marble (sample 37578R). 

81-WA-37578R Impure marble 
Dark black manganese -oxide stained weathered surface, grey 
fresh surface. Same outcrop as 37512R. This sample contains 
azurite, malachite, chalcopyrite ( ? )  and covellite in small 

.~~ amounts (<2%). 
cu (ppm) ~ b .  7. n Ag 

1 9 m  2.n% 1.37% 0 .% oz/ ton 

81-WA-37579R Epidote-tremolite-diopside-idocrase Calc-silicate Skarn 
Medium-grained zoned epidote-tremolite-diopside-idocrase 
calc-silicate skarn. Pure carbonate layers are boudined . 
Large grains of phlogopite sitting inside boudins and in 
pyrrhotite laver. 

81-WA-37580R Pyrrhotite Quartzite 
Fine-grained dark green-grey pyrrhotite bearing impure 
quartzite with disseminated pyrite and possible chalcopyrite 
(minor) . 



81-WA-37592R 
(float) 
subcrop? 

81-WA-37593R 
(float) 
subcrop? 

"Breccia" calc-silicate skarn (diopside) contact with impure 
quartzite 
Mineralization: Po 
Some scheelite (<I% ) 

Calc-silicate; "flam" structure (of diopside) 
Mineralization: Po 

See 37531R. 

Quartz vein (fracture filling) in fine-grained quartzite 
Mineralization: coarse Ga in quartz vein ((1%); PO + fine Ga 
in auartzite 1<1%?) 

Fine-srained Ouartzite 
~inerilizatioi: PO (3%) (fine grain along layer) ; ~ p y ?  (<1%) 

c u  ~b Zn Ag (PP~) - 
1 G  4 5 135 1.5 



81-WA-37594R Altered Quartzite (in part vuggy) 
(float talus?) Mineralization: medium-grained Po (5%) and altered 

fine-grained Ga + spha (2-3%), Py (massive) 

81-WA-37595R Layered Quartzite with biotite "banded" 
Mineralization: Po (1%) in quartz laver (5 mm) 

81-WA-37596R Fine quartzite in Calc-silicate (diopside) ( thinly layered) 
Mineralization: medium (massive) Po (4%) 

81-WA-37597R Massive fine-grained quartzite, rusty (green, amph.) 
Mineralizaton: Po 
( skarnif ication of well layered quartzite) 
C u Pb Z n Ag (PP~) - 
7 m  7 1 m  l o x  

81-WA-37598R Folded paragneiss 
Well banded: Bi: 50%, Qtz: 30%, Feldspar: 20% 
Mineralization: (in quartz layer) 

81-WA-37599R Calc-silicate - Impure Limestone 
Fine-grained amphibole + garnet and impure quartzite. 
Manganese oxide stain. 
Mineralization: Galena (3%) + Sphalerite? (fine-grained) 
diopside calc-silicate 
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SAMPLE 81 - ~ ~ - 3 5 5 8 6  Plates9 and10 

Silver bearing minerals are tetrahedrite, ( C U , F ~ , A ~ ) ~ ~ S ~ , , S ~ ~ ,  most 

abundant, and acanthite,Ag2S, distributed along fractures in the tetra- 

hedriteandoccasionally forming larger grains as in plate 9. The 

fractures in the tetrahedrite are filled by a secondary (?)  mineral 

the chemical composition of which includes Sb, predominant, and minor 

amounts of Ag, Fe, Cu and S. 

SAMPLE 81-CA-35514 No plates 

No silver minerals were found in the section of this sample. Minerals 

observed are pyrite, partly altered to secondary Fe oxides, titanium 

oxides and silicates,and zircon. 

SAMPLE 81-WA- 37513 iV';-g No plates 

No silver minerals were found in the section of this sample. 

Minerals identified are galena, sphalerite and minor chalcopyrite. 

The chalcopyrite shows alteration rims of secondary minerals. 

Some secondary iron oxide is also present. 

SAMPLE 81-WA- 37578 Plates 1 1  and 12 

The sample consists of abundant chalcopyrite, bornite and secondary 

copper minerals including chalcocite and covellite. Both the chalcopyrite 

and bornite may show alteration rims of chalcocite-covellite. In some 

cases, the chal coci te-cove1 l ite completely replace the chalcopyrite and 

bornite (plate 12). 

No minerals bearing Ag in major amounts were found. The element was 

detected in minor quantities (5 per cent and less) in the chalcocite- 

covell ite and in even less quantities (0.5 to 1 per cent) in the 

bornite. 

Secondary Fe oxide is relatively abundant (1-2 per cent of the section). 



Canadian Occidental Petroleum Ltd. 

November 12, 1981 

Mr. D. Jennings 
Acting Mining Recorder 
Whitehorse Mining District 
Room 220. Federal Buildina 
whitehorse, Yukon 
Y1A 2B5 

Dear Sir: 

As per the letter 
lst, 1981. 

Please find encla 

of R.M. 

lsed a ca 

Kuehnbaum of October 

lmplete Statement of 
Expenditures for work done on the MOX claims with 
accompanying receipts and two complete copies of the 
1981 report. The Application for Certificate of Work for 
5 years extension and fees were previously submitted. 

MJC : SSM 
Enclosure 

Yours very truly, 

M.J. Crandall 
Geologist 

Minerele Division - 1 8 0  Attwell Dnve. 4th  Floor, Rexdale. Ontero M9W 6A9 - !4W-6752312 Telsx 06-989493 

- -- . 



PROJECT WATSU 

1981  

S t a t e m e n t  o f  E x p e n d i t u r e s  

Cla ims  MOX 1-14, 1 6 ,  21-60 

Record Numbers YA24721-34, 36 ,  41-80 

1) S a l a r i e s  & B e n e f i t s  

2 )  Helicopter f l y i n g  - 30.4 h o u r s  @ $412/hour 

3 )  Geochemical Ana lyses  

Sub T o t a l  

T o t a l  

Notes :  

p r o - r a t e d  on b a s i s  of  105 man-days worked on claims 
c o n d u c t i n g  geological/geochemical/geophysical s u r v e y s ,  a t  a 
u n i t  cost of  $262/man-day. 

H e l i c o p t e r  f l y i n g  completed by CanWest A v i a t i o n ,  C a l g a r y ,  
A l b e r t a  a t  a p r o - r a t e d  u n i t  cost o f  $412/hour ( i n c l .  f u e l ) .  

Geochemcal a n a l y s e s  completed by Chemex Labs  of Vancouver ,  
B.C. ,  430 soi ls  a t  a u n i t  c o s t  o f  $3.10/sample;  and 94 r o c k s  a t  
a u n i t  cost of  $4.80/sample.  



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 
CANADA ' V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

To : CANADIAN CCCIDENTAL PETXOLEUH LTD. 
MINERALS DIVIS fONt  
180 ATTWELL ORIVEt 4TH FLR.9 
REXDALEi ONT. 
i4JW 6A9 

I n v o i c e  # : I 8 1 1 3 7 3 1  

Da te  : 22-SEP-81 
P.3. # : NONE 
P r o j e c t  120 d,+zrr-fl.o % 

I n v o i c e  f o r  a n a l y t i c a t  work  r e p o r t e d  o n  c e r t i f i c a t e l s )  88113731-001 t o  -003 
A n a l y s e d  f o r  u n i t  

Q u a n t i t y  code  d e s c r  i p t  i o n  p r  i c e  amount 
120 004  - Pb P P ~  

Samp1e p r e p a r a f  i o n  and o t h e r  c h a r g e r  : 

11 2  201 - s o i l  + sed imen t  -80  mesh 0.60 67.20 
8  203 - - 3 5  mesh s i e v e  + r i n g  1.50 12.00 

TOTAL 5 469.20 
D i s c o u n t  ( 2 0  % )  5 93.84 --------- 

ERMS -- NET 30 D A Y S  
- 0  Z p e r  month ( 2 4  % p e r  annum) c h a r g e d  on  ove rdue  a c c o u n t s  



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

TO : CANADIAN OCCIDENTAL PETRJLEUM LTO. 
MINERALS OIVISIONv 
180 ATTWELL DRIVE, 4TH FLR.9 
REXOALEI ONT. 
H9W SA9 

I n v o i c e  # : I8113733 

Oate : 15-SEP-81 
P.0. # : NONE 
P r o j e c t  ,;b';~ -,'&3.- 

I n v o i c e  f o r  a n a l v t i c a l  work  r a o o r t e d  on  c e r t i f i c a t a ( s 1  A8113733 001  - 
A n a l y s e d  f o r  u n i t  

Quant i t v  code  d e s c r i ~ t i o n  o r  i c e  amount 
13 004  - ~b  P P ~  

005 - Zn P P ~  
0 0 6  - Ag P P ~  3.25 42.23 

- 
Sample p r e p a r a t i o n  and o t h e r  c h a r g e s  : 

1 l3 

201 - s o i l  + s e d i m e n t  -80 mesh 0.60 7.80 .............................. 
TOTAL $ 50.05 

D i s c o u n t  ( 2 0  % )  B 10.01 --------- 
P l e a s e  pay  t h i  s  amount ---- > B 40.04 --------- --------- 

E R Y S  -- NET 30 D A Y S  
.O Y p e r  month  ( 2 4  Y p e r  annum) c h a r g e d  o n  ove rdue  a c c o u n t s  



CHEMEX LABS LTD. 212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

I CANADIAN OCCIOENTAL PETRCLEUM LT3. 
MINERALS D I V I S I O N *  
1 8 0  ATTWELL DRIVE*  4 T H  FLR.1 
REXDALE* ONT. 
Y9W bA9 

I n v o i c e  # : I 8 1 1 3 7 3 2  

D a t e  : 15-SEP-81 
P.0. f! : NONE 
P r o j e c t  L b ~ \ ' i % ~ ~ -  v k 7 ~ '  

 voice f o r  a n a l y t i c a l  w o r k  r a o o r t e d  on c e r t i f i c a t e k )  4 8 1 1 3 7 3 2 - 0 0 1  t o  - 0 0 3  
Ana l ysed  f o r  u n i t  

 anti ty code  d e s c r i p t i o n  p r i c e  amount 
1 2 0  0 0 4  - Pb 

- 
Sample o r e p a r a t i o n  and o t h e r  cha rges  : 

1 1 8  2 0 1  - s o i l  + sed imen t  - 8 0  mesh 0.60 70.80 
2  2 0 3  - - 3 5  mesh s i e v e  + r i n g  1.50 3.00 .............................. 

TOTAL 463.80 
D i s c o u n t  ( 2 0  % I  d 92.76 --------- 

P l e a s e  pay t h i  s amount ---- > 6 371.04 --------- - - - - - - - - - 

I Y S  -- NET 30 DAYS 
1 %  p e r  month ( 2 4  56 p e r  annum) c h a r g e d  on  o v e r d u e  accounts 

MEMBER 

CANADIANTESTIN0 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

I I *** INVOICE *** 1 I 
3 2 CANADIAN OCCIDENTAL PETROLEUM LTD. 

MINERALS DIVISIONI 
180 ATTWELL DRIVE* 4TH FLR.9 
REXOACEt ONTO 
M9W 6A9 

I n v o i c e  # : I8113584 

Date : 10-SEP-81 
P.0. t : NONE 
P r o j e c t  HOX CLAIM \h/4nh. 

nvo i ce  f o r  a n a l y t i c a l  work r e o o r t e d  on c e r t i f i c a t e ( s )  A8113584 - O O L  t o  - 006 
Analysed f o r  u n i t  

u a n t i  t y  code descr i ~t i b n  o r  i ce amount 
219 004 - Pb P P ~  

Sample p r e p a r a t i o n  and o the r  charges : 

219 201 - s o i l  + sediment -80 mesh 0.60 131.40 .............................. 
TOTAL S 843.15 

D iscoun t  (20  Y )  S 168.63 --------- 
Please pay t h i s  amount ---- > 1 674.52 --------- --------- 

RMS -- NET 30 DAYS 
0 Z per  month ( 2 4  % per  annum) charged on overdue accounts 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

: CANADIAN OCCIDENTAL PETROLEUM LT3. 
MINERALS D I V I S I O N *  
1 3 0  ATTWELL DRIVE, 4TH FLR. 
REXDALEv OYT. 
H9W 6A9 

v o i c e  f o r  a n a l y t i c a l  work  r e p o r t e d  on c e r t i f i c a t e (  
Ana l ysed  f o r  un i t 

I n v o i c e  # : 1 8 1 1 3 7 3 0  

Date  : 15-SEP-81 
P.0. # : NONE 
P r o j e c t  WATSU -/it J\/ 

s )  A 8 1 1 3 7 3 0 - 0 0 1  t o  - 0 0 3  

a n t i  t y  code d e s c r  i p t  i o n  p r i c e  amoun t 
9 7  0 0 2  - c u  aom 

Sample p r e p a r a t i o n  and o t h e r  cha rges  : 

9 7 2 0 5  - Rock geochem - RING 2.00 194.00 .............................. 
TOTAL d 582.00 

D i s c o u n t  ( 2 0  2 )  S 116.40 --------- 

tMS -- NET 3 0  DAYS 
1 % p e r  month  ( 2 4  X Der annum) cha rged  on overdue a c c o u n t s  



STATEMENT OF HELICOPTER EXPENSES 

CANADIAN OCCIDENTAL SUMMER 1981 CONTRACT 

CANWEST AVIATION 

Total Rental $ 48,000.00 

Total hrs @ $195/hr x 273.5 hrs 53,332.50 

Total fuel @ 22 gal/hr @ $2/gal x 261.1 hrs 11,488.40 

TOTAL $112,820.90 

pro-rated Cost/hr = $412.50 



~ ~ X X ~ F L R ; ' ~ T  LEPOKT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT 
CALGARY. ALBERTA TZE 7G1 

I _ _  ,- . I  _I ENOINEER PURCHASE ORDER 1 
lERARY - REMARKS - DESCRIPTION O F  JOB. ETC. ( ZONE 1 HOURS ( PAX. I FREIOHT 1 'I 

I 2 

REMARKS AND CREW EXPENSES CHARGEABLE TO CHARTERER 

WEATHER FUEL & O I L  - TOTAL 
, ,. . gO'L R~=NUVE*Y. , . 9 - / ." . TI"= 

CEILINO VlS lBIL I lY  SUPPLIED BI CINWLSV: _.HIS. - GILS. 
- 

. - .. TOTAL 
T l l a  OW 

SUPPLIE~ BV CMhRTLIIEI: - Hl.. G r r s .  c D N I l r m  ,' I' \ ' . ? 
THE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS mv .I=NIYO TW. PL~TIIT I-=. I crmron w r r  I rm rw 

AUIWORIILLI R W R ~ = N T ~ ~ I Y =  OI TWL w a r r a n  rum s ~ n .  
BY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILITY ~ I I R  HLIL.~ ~ 0 1 1 0  m PAY rom rrr ruws rwr mo~mm 
SET FORTH I N  ITS TARIFF FILED WITH THE A.T.C. AN EXTRACT OF WHICH IS AVAILABLE FDI nv MI. A. UID OUI I* THI  SAIRIU'. TAMF.. 

FOP 'XAMINATION AT THE OFFICE OF CANWEST AVIATION LTD. AGREED TO AND SIGNED FOR CHARTERER BYs ' 

7 .' . 3 , ' .,<' 

TO CHARTERER DAILY J 



. . . , ,, . _-i . .. 2. - -  .. . . _ 
DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT 
CALGARY, ALBERTA T2E 701 

SWOIT TERM C H I I T P I  

CHARTERER . . . .  , .  . LONG TLIM C W A l T h l  D, 

. . 
.r . ,  . .  . I,. 

PI _- - I ( 
PILOT - . PI 

I 

SET 'RTH I N  ITS TARIFF FILED WITH THE A.T.C. A N  EXTRACT OF WHICH IS AVAILABLE 
AGREED TO AND SIGNED FOR CHARTERER BY: ' 

FO AMINATION AT THE OFFICE OF CANWEST AVIATION LTD. 

. . 
Pilot's Sienatvn . 
. , . . . * . ~  

, , ; /, --.: . . 
TO CHARTERER DAILY 

--A- 



. .. . . ,,  , > - w ~. ~, -. 

DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT N? 2085 
CALGARY. ALBERTA T2E 7G1 I 

/- 

P I . - . .  6 . . ENOINEER PURCHASE ORDER 

e. 

'=% 

4. 
, 8  

I ,  

. ' 8  

j ' 

i ' 



. . ,. . ~ -- . ~ . . . - ~- 

- DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT 
CALGARY, ALBERTA T2E 701  

REMARKS AND CREW EXPENSES CHARGEABLE TO CHARTERER 

-. / - 
4, L.6 ./ x-/' 2-7-d<. .$/,' : , 3 I:-/ ,.-,. -. AIRCRAFT C c : - 3  -/ -- 

A?. M 7,/// - /,., ... 7. PHONE 7~ 5g  3 ,f PROJCCT No. . 
. ~ 

PILOT f dL* ENGINEER , 
. . 

PURCHASE ORDER - 
ITINERARY - REMARKS - DESCRIPTION OF JOB. ETC. ZONE HOURS PAX. FREIGHT 

/ :A,  ,+//.,,.? /. +- 
A+, , .7*, -,, , Y J / .  - // fl - ,, - de z.. H,,, 

/ r 

L I 
TO CHARTERER DAILY 

- ,  2 

I - F  

I I I T I W E  011 
( s u m m m e * . c H r n m n :  n - s .  o r r s . ~ o . r t m c r (  3 i 9 . 3 1 

THE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS 
BY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILITY 
s n  .-w IN ITS TARIFF FILED WITH THE A.T.C. AN EXTRACT OF wnlcn 1s AVAILABLE 
F01 WINATION AT THE OFFICE OF CANWEST AVIATION LTD. 

my .ITWING THIS PUTW II-n. I C=RWV THAT B AM mn 
.YT*OII,.~D "lFlll,l*T*T,"l OF T*T S"Al l .RP1  AND 1*= 5"A". 
' # m e  MEIIE~V ATICL. TO PAV -I ALL I L V ~ T  TIMI stawm 
101 -1 ME. A. U I D  OUT I* 1"I S A I I I U ' .  T.",R. 

AGREED TO AND SIGNED FOR CHARTERER BY* ' 





THE CARRIAGE OF PASSENGERS, BAGGAGE A N D  GOODS INCLUDING EXTERNAL LOADS 
-. -."","" .",. .-,"". "-"".. , --.,-. .--. . -- .-- 
A U T H O l l l m  IIIFIL.=YTITIYs 01 1 H =  C H A I T U I I  A Y D  T*L =MA"- 

BY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILITY TULR REI~RV AGILO ID PA. IDI ~ L L  ILV~NT TIMI IIT*.D 

s n  PTH IN ITS TARIFF FILED WITH THE A.T.C. AN EXTWCT OF WHICH 1s AVAILABLE 10" ." YE. A. ,.Am Our IY T*. C A l l l a ' .  r.m... 

POL M I N A T I O N  AT THE OFFICE OF CANWEST AVIATION LTD. AGREED TO AND SIGNED FOR CHARTERER BY, ' 

/ 

I 
Pilot's S i g n a l v n r  - 

TO CHARTERER DAILY 







. . - . - . - . . . . - . .. . . 
SUFPLlhD BY C H I I T m I  

THE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNL 
BY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF 
SET - T T H  I N  ITS TARIFF FILED WITH THE A.T.C. A N  EXTRACT OF WHICH IS A 
FO, WINATION AT THE OFFICE OF CANWEST AVIATION Lm. 

- 

T , W K  o w  
I: - W m I .  - G A L . . ~ O N I R L C T ( ~ ~  9 . < I 
,L LOADS 

.* .IOYI).T .*I. FLIT*. "ICD".. I E - l n  .*a1 1 A" m* 
A Y . * O ~ I I T D  "C."LII*.A.l"lO. I*= 5 " A " l E " m  AND 1". C*.". 

LlABILIN Irlll" "Elll." .G"E" 10 .A. .0" ALL .Lv,*e TW. .la*- 
.VAILABLE rn" .I) *I. A. u m  our I* ."I S I " " I U 0  ,A",... 

AGJEED Lp AND SIGNED TOR CHARTERER BY: ' 



I 
REMARKS A N D  CREW EXPENSES CHARGEABLE TO CHARTERER I I I I 

.-A 
<-.- 

TO CHARTERER DAILY 

i -. 
. . ../ 

- , , - :> - . . . T 

THE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS 
UY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILITY 
SET 'RTH I N  ITS TARIFF FILED WITH THE A.T.C. A N  EXTRACT OF WHICH IS AVAILABLE 
FO. Ah4INATION AT THE OFFICE O F  CANWEST AVIATION LTD. 

TOTAL 
ILYEHUS 

TIYE - 
TOTAL 

T l Y l  OW 
Grrs.soNTlrct l  

FUEL b OIL -- 
OIL 0 0 1 8  TURBO . -~ . ~ 

SVcPnzD BY CANVEST: - HRS. - Q A U .  

-.--.- 
S U ~ ~ L I E D  e v  currrarr: -Has. - 

WEATHER 

I' _ ' 

.* .,T",Wm T*,. PlIGUT IIMIT. I C a T l n  .*.T I I Y  m. 
I"T*Ol ,ZED I " I L I I * T I T , " I  OF T*L SRllTERl" I N 0  1*= 5"A.. 
TERP~ HIRI~Y AGR== TO CAI ,om ALL FLIIMT TIMI .10*- 
101 .* M I .  1. U I D  O Y I  BY T * l  CAI1"Ie"'. TAR,... .----- -- ...- ..-...- .-" ..u.m-.-m.-m -- , 

CElLlNO 

I 

VISIBILITY TEMP, 



~. .-~ - p~ 

:_ .!.ii . . _. '. . , 
~ .-- . .- - ... - - ~ ..~~. -. .--. - , 

- DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT 
CALGARY, ALBERTA TZE 7G1 

N? 2095 ,'. . 
S W O ~ T  TERM CHAITOI . . , . . CHARTERER LONO TLllM CHIITR DATE 10- 

ME CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS 
IY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LlABlLlN 
in FmTH IN 11s TARIFF FILED WITH THE A.T.C. AN EXTRACT OF WHICH IS AVAILABLE 
:MI HINATION AT THE OFFICE OF CANWEST AVIATION LTD. 

.- . - ,  , ..: 
PILOT ENGINEER PURCHASE ORDER t 

TO CHARTERER - 

ITINERARY - REMARKS - DESCRIPTION OF JOB. ETc. 

T L . .  J ,  I 11-1 . .  L ,  i C : .  . T ., 

, .  \ : 4 % ? .  
i 
L -  - ,  , - ! 

;v.. : , a -  <., , > .  

ZONE HOURS 

7 
L . : #  . , 

?. . c 
t . I )  

PAX. FREIGHT i .  8 

q 



675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT 
CALGARY, ALBERTA T2E 701  

, . . . , - 
CHARTERER . . . -  . , . . . , .- i , ' ,. . .. 

1 FUEL 8 0 

REMARKS AND CREW EXPENSES CHARGEABLE TO CHARTERER - 

- 
WEATHER IL TOTAL 

10 RLYENUL .I 
, ~/, ..?',  .,ME 0- . ./ 

CElLlNQ V I B I B I L I N  -HIS. -GALS. - 
TOTIL 

011 <. , 7-, 
I 1 L 7 A :  - H .  - DILS. CONTRAST 

-I , . 6 
HE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS .v .ICWNT IW. FLIO~T i-nr. I crmrrn r w r r  I AM r*. 

A V T " 0 1 1 2 ~  i=Prl"SNI1TIYT O r  T*. C H l l l = l m  AND THC CH&"- 
IY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILIN ~ ~ l m n  MEIIDI .LTRI=. TO -11 IOI ALL ILII*~ TIM. SIGN- 

iET FnQTH I N  ITS TARIFF FILED WITH THE A.T.C. AN EXTRACT OF WHICH IS AVAILABLE .OR e* *I. A S  LAID OUT I* I*= S A R I I U ' .  T*"lll. 

OR HlNATION AT THE OFFICE OF CANWEST AVIATION LTD. AGREED-TO AND SIGNED FOR CHARTERER BY, ' 

I i v 
la . AL-/.\-? .- 

Pilaf's Sipnahln ?- -, - . , 

<' ~--z.s ," & , - 2. , ..--r .A_ .\ 
TO CHARTERER DAILY -- 



. ~. ~~ 
. . .~~ .~ . .. ~ ~~ 

- L I - ~ ~  A-- 
. . . .- 

DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 

INTERNATIONAL AIRPOIR N? 2097 . "  

L 

- - 

CALGARY, ALBERTA T2E 7G l  

- 
PlLO 4 ' t 7  ,&5#-&~ ENGINEER PURCHASE ORDER 

ITINERARY - REMARKS - DESCRIPTION OF JOB. ETC. I ZONE I HOURS ( PAX. I FREIGHT 

& x  PA,m I I I 

REMARKS AND CREW EXPENSES CHARGEABLE TO CHARTERER 

- 

TOTAL 

CElLlNO VISIBILITY 

S Y P K l m  B Y  C H A W R R :  _ HRS. G A L S .  SONTmA 

IE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS mv .ICWNT IUI. IL~TMT mwn. I crrrorr rwr I AM mr 
AUTHDIIIIID I W I L I L W I A T t Y I  O I  T'AL CM1ITERm A W D  m. C M n -  

r CANWEST 1s SUBJECT TO THE TERMS. CONDITIONS AND LIMITATIONS OF L lABl l lN  TEWR YIRRI *GR=IS 10 PA* POI ALL ILVOND TIM= SICYLD 

T FORTH I N  ITS TARIFF FILED WITH THE A.T.C. AN EXTRACT OF WHICH IS AVAILABLE 84% n L I ~  OUT I* TME c ~ ~ m 8 b . s  TA~IFP. 

)R r \INATION AT THE OFFICE OF CANWEST AVIATION LTD. AGREED TO AND SIGNED FOR CHARTERER BY, ' 



I I I I i i REMARKS AND CREW EXPENSES CHARGEABLE TO CHARTERER 

! 

-- TO CHARTERER DAILY - --- I 

FUEL a OIL TOTAL 

0 O I L  0 A 9  TURBO REVENUE --, Cf' 
TIME - . , 

SUPCL~W 8" C ~ N W ~ . T :  -HR% - GLLS. 
TOTAL - - 

TlML ON - . , ;- 
SUPPLIED BY CHLITLRS~: _HIS. G A L S .  CONTRACT * - . ' 

WEATHER - 
* ..-I 

WE CARRIAGE O F  PASSENGERS, BAGGAGE A N D  GOODS INCLUDING EXTERNAL LOADS .* .IT*WT TYI. ~ T H T  maom. I cmrm rmr I AM r*. 
AUTMOIIZID m R O E S E N T I I I Y I  -I 7°C C M A R r U R  L M n  T W L  SULI- 

W CANWEST IS SUBJECT TO THE TERMS, CONDITIONS A N D  LIMITATIONS OF LIABILITI ~rmm W E ~ L . ~  *=-EL. 10 PAV FOR ALL ILIIMT TIM. m o ~ m  
iET FORTH IN ITS TARIFF FILED WITH THE A.T.C. A N  EXTRACT OF WHICH IS AVAILABLE ~ 0 1  BV *L. AS  LA^ OUT IN TMT CAIIIU.. 1*1111. 

'OR HINATION AT THE OFFICE OF CANWEST AVIATION LTD. AGREED TO AND SIGNED FOR CHARTERER BY, ' 

,,--.~ - -- Pik 
<__ ._ - .- - 

I 

- 
CElLmnr VISIBILITY 



. . -- -~~---- ~~ ~ ~.~~ ~ - - 

DAILY FLIGHT REPORT 
-7 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT N? 
CALGARY, ALBERTA T2E 701 

. . 61101~ T L ~ Y  C W A R T ~  
CHARTERER LONG TERM C H A I T R  DATE 

I .  < AIRCRAFT C - ' 

- I - _ /  C _ . 
PHONE ' ' PROJECT No. 

WEATHER 

4'. . I' ,'/ I ,  

VISIBILITY 



DAILY FLIGHT REPORT 

675 AVIATION BOULEVARD N.E. 
INTERNATIONAL AIRPORT N? 2100 
CALGARY. ALBERTA T2E 7 0 1  

St4011 TERM C W A R T L I  

L o w r  Trmr C ~ r m r n  DATE 10- 

AIRCRAFT C . 
. .  - ' . ;' ,*. 1,:. 

YE ' -~ PROJECT NO.- 

PURCHASE OR 

1 ITINERARY - REMARKS - DESCRIPTION O F  JOB. ETC. I ZONE 1 HOURS 

WEATHER FUEL lli O I L  TOTAL -- / 

O I L  QAS TURBO RLYENYL -8 -> 
. . . . I _ . TIML . , 

CElL lNO VISIBILITY SUPPLIED BYCANWES7: -MRS. -GALS. - 
<--=.Z~.. TOTAL 

,#ME OW CI , 
S U P P L ~ ~  er c ~ r a m n :  - HRS. o r ~ s .  s o ~ r a r s r  -, ( - ~" . {' 

THE CARRIAGE OF PASSENGERS, BAGGAGE AND GOODS INCLUDING EXTERNAL LOADS n m r * l w r  n l m  r ~ m c ~ r  r v o ~ r .  I crmrnrr mrr I r* m a  
AYTMOll tZm l L r l n l U T I T l V l  01 THE S H A m T E R n  AND T Y I  C H l l -  

BY CANWEST IS SUBJECT TO THE TERMS, CONDITIONS AND LIMITATIONS OF LIABILITY ~ ~ m s t l  ~ n ~ m r  r n r r .  ro rrr ror ALE r ~ v w a  rwr srru- 
SF ~ R T H  IN ITS TARIFF FILED WITH THE A.T.C. AN EXTRACT OF wnlcn IS AVAILABLE 101 YE. 6% U I O  OY1 IN T M 1  51111111's ThlWV. 

FC :AMINATION AT THE OFFICE OF CANWEST AVIATION LTD. 
~ c o r c n  m r u n  c c u r n  F ~ D  ~ ~ A ~ T E R E R  BY, ' 
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