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RECOMMENDATIONS 

A program o f  c o n t i n u i n g  s u r f  ace e v a l u a t i o n ,  i n c l u d -  

i n g  g e o l o g i c a l  mapping,  t r e n c h i n g  and  s a m p l i n g ,  is recommended 

t o  b e  c a r r i e d  o u t  i n  c o n j u n c t i o n  w i t h  a diamond d r i l l  program 

. on t h e  THO3 1-192 c l a i m  g r o u p ,  a s  d e t a i l e d  be low:  

I 
1. A program of 1000 m .  o f  diamond d r i l l i n g  be conduc ted  t o  

tes t  known showings  on Nor th  F a c e  and  p o t e n t i a l  m i n e r a l i z a t i o n  

i n  r e p l a c e m e n t  b e d s  as i n d i c a t e d  by m i n e r a l i z e d  f l o a t  i n  t a l u s .  

The d r i l l i n g  is t o  commence on o r  a b o u t  J u n e  1 5 ;  b i d s  have 

been r e q u e s t e d  from two Whi tehorse -based  c o n t r a c t o r s  f o r  t h i s  

work. 

2. P r e p a r a t i o n  of  d r i l l  s i t e s  and t r e n c h i n g  t o  expose  bed- 

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

s h o u l d  b e  conduc ted  by an  i n d e p e n d e n t  c o n t r a c t o r  d u r i n g  the 

first  p a r t  of  t h e  summer. 

3 .  Anaconda p e r s o n n e l  w i l l  b e  on hand t o  s u p e r v i s e  t h e  

d r i l l i n g  and t r e n c h i n g  p rograms ,  l o g  and s p l i t  d r i l l  c o r e  

and c o n t i n u e  a  program of s u r f a c e  mapping and r o c k  c h i p  samp- 

l i n g ,  c o n c e n t r a t e d  i n  anomalous a r e a s  d e f i n e d  by t h e  1979 

e x p l o r a t i o n  program. 

4.  P e r s o n n e l  r e q u i r e m e n t s  f o r  t h e  f i e l d  program i n c l u d e  

t h e  f o l l o w i n g ,  s u p e r v i s e d  by E. R .  L e a ,  R e g i o n a l  S e n i o r  G e o l o g i s t  - 

Canada,  b a s e d  o u t  o f  Denver:  



CONCLUSIONS 

A program of  su rvey ing  and l i n e c u t t i n g ,  f o l l o w e d  

by g e o l o g i c a l ,  geochemica l  and geophys i ca l  s u r v e y s  w a s  conduc- 

t e d  on t h e  THOR 1-192 c l a i m  g roup ,  s t a k e d  i n  A p r i l ,  1979. 

The s u r f a c e  e x p l o r a t i o n  program was conducted between J u l y  28 

and t h e  end o f  September ,  based  from a camp l o c a t e d  i n  t h e  

c e n t e r  of t h e  p r o p e r t y  and suppor t ed  by a  c o n t r a c t  B e l l  47 

h e l i c o p t e r .  

The g e o l o g i c a l  mapping program was s u c c e s s f u l  i n  

d e f i n i n g  t h e  s t r a t i g r a p h y  i n  t h e  a r e a ,  which c o n s i s t s  o f  an 

i n t e r l a y e r e d  sequence  of  t u r b i d i t i c  f i n e  t o  c o a r s e  q u a r t z i t e s  

and s h a l e s  and b a s i n a l  s h a l e  and s i l t s t o n e  d e p o s i t s .  A 

number of m i n e r a l i z e d  showings,  p a r t i c u l a r l y  on t h e  upper  

p a r t  of North  Ridge i n  t h e  v i c i n i t y  of t h e  1978 d i s c o v e r i e s ,  

were l o c a t e d .  I n  a d d i t i o n ,  abundant m i n e r a l i z e d  f l o a t  was 

found i n  t a l u s  a t  t h e  b a s e  of t h i s  s l o p e .  Some of t h i s  f l o a t ,  

p a r t i c u a r l y  a t  t h e  T K  showing,  is a p p a r e n t l y  l o c a l l y  d e r i v e d  

and has  t h e  appea rance  of  replacement  t ype  m i n e r a l i z a t i o n .  

Both s o i l  and rock  c h i p  sampling were conduc ted  

wi th in  t h e  g r i d  area. S o i l s  o u t l i n e d  s t r o n g  Cu and s u p p o r t i n g  

Pb-Zn-Ag anomal ies  i n  t h e  v i c i n i t y  of known showings on t h e  

North S lope  and t o  t h e  s o u t h ,  perhaps  fo l lowing  s p e c i f i c  

s t r a t a  which are f a v o u r a b l e  f o r  replacement  m i n e r a l i z a t i o n .  

Pb-Zn-Ag anomal i e s  are a l s o  developed p e r i p h e r a l  t o  t h i s  Cu 

zone,  p a r t i c u l a r l y  a t  t h e  w e s t  end of North Ridge. A s i g n i f -  

i c a n t  Cu anomaly w a s  d e t e c t e d  w i t h i n  t h e  s y e n i t e  i n t r u s i v e ,  



j u s t  n o r t h  of Antimony Moun ta in  i n  t h e  v a l l e y  of V a l h a l l a  

Creek .  The c a u s e  o f  t h i s  anomaly  h a s  n o t  y e t  b e e n  d e t e r m i n e d .  

R e s u l t s  o f  t h e  Max-Min s u r v e y  were r a t h e r  d i s a p p o i n t -  

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

p rob lems  due  t o  a c a l i b r a t i o n  error  i n  one  o f  t h e  i n s t r u m e n t  

c h a n n e l s .  

A s s a y s  h a v e  i n d i c a t e d  h i g h  g r a d e  Cu-Ag m i n e r a l i z a -  

t i o n  w i t h  s i g n i f i c a n t  Au a n d  W i n  n a r r o w  n e a r  v e r t i c a l  v e i n s  

a v e r a g i n g  0 . 2  t o  0.4 m.  a n d  w i t h  1 0 0  m. o r  more l a t e r a l  

c o n t i n u i t y  on t h e  u p p e r  p o r t i o n s  of N o r t h  S l o p e .  E v i d e n c e  

i n  t a l u s  i n  t h i s  same v i c i n i t y  s u g g e s t s  t h e  p o s s i b i l i t y  of 

Cu-Ag r e p l a c e m e n t  d e p o s i t s  a s s o c i a t e d  w i t h  o n e  o r  more o f  

t h e  q u a r t z i t e  h o r i z o n s .  A program of t r e n c h i n g  a n d  d iamond 

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

recommended t o  assess t h e  e c o n o m i c  p o t e n t i a l  o f  t h e  claims. 



INTRODUCTION 

Locat ion and Access 

The THOR claim group is l o c a t e d  i n  t h e  Antimony 

Mountain a r e a  of t h e  s o u t h e r n  Og i lv i e  Mountains,  a t  64O 1 6 '  30" 

1 N l a t i t u d e  and 138' 1 5 '  00" W l o n g i t u d e ,  NTS s h e e t  116 B / 8 .  

Base camp, n e a r  t h e  c e n t e r  of t h e  c la im group ,  is approxirnate- 

l y  8 km.  e a s t  of km. 50 of t h e  Dempster Highway, a t  Wolfe 

Creek, and 67  k m .  e a s t - n o r t h e a s t  of Dawson C i t y .  The d r i v e  

from Dawson t o  Wolfe Creek r e q u i r e s  approximate ly  one hour .  

P rev ious  Work 

The a r e a  w a s  mapped by Green and r e p o r t e d  i n  GSC 

Memoir 364 (1972).  A more r e c e n t  r econna i s sance  s i l t  sampling 

program by t h e  G.S.C. C0.F. 519,  1978) i n d i c a t e d  an a r e a  of  

anomalous silts i n  s t r e a m s  d r a i n i n g  t h e  Antimony Mountain 

a r e a .  The anomalous area w a s  f u r t h e r  d e f i n e d  by a Roots /  

Gernmell f l y  camp d u r i n g  t h e  1978 summer program. During a 

second fol low-up e f f o r t ,  a t  t h e  end of t h e  summer, f u r t h e r  

anomaly d e f i n i t i o n  w a s  c a r r i e d  o u t  wi th  mapping and s o i l  and 

rock c h i p  sampl ing .  High g rade  Cu-Ag-Au m i n e r a l i z a t i o n  w a s  

found by C. Roots i n  t a l u s  a t  t h e  base  of t h e  c i r q u e  w a l l  

which forms t h e  headwaters  of  Antimony Creek.  

Program O b j e c t i v e s  

A s t u d y  of  t h e  m i n e r a l i z a t i o n  d i s c o v e r e d ,  t h e  

r e s u l t s  of  t h e  g e o l o g i c a l  and geochemical work from t h e  1978 

summer program and i n f o r m a t i o n  on o t h e r  known showings i n  

t h e  a r e a  s u c h  a s  Sandow and Mike Lake s u g g e s t e d  t h e  p o s s i b i l -  
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i t y  of e x t e n s i v e  m i n e r a l i z a t i o n  a s  rep lacement  b o d i e s  i n  

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

Thus,  a program of s t a k i n g ,  s u r v e y i n g  and l i n e c u t t i n g ,  t o  b e  

f o l l o w e d  by d e t a i l e d  g e o l o g i c  mapping,  s o i l  and r o c k  c h i p  

, sampl ing  and EM and magnetometer  s u r v e y s  was recommended f o r  

t h e  a r e a .  

Methods 

The 192  c l a i m  THOR c l a i m  g roup  was s t a k e d  o v e r  t h e  

area of  t h e  showing and  h i g h  g e o c h e m i s t r y  and a d j a c e n t  f a v o u r -  

a b l e  geo logy .  I n  e a r l y  J u n e ,  w i t h  some snow s t i l l  on t h e  

ground,  s u r v e y o r s  f rom U n d e r h i l l  & U n d e r h i l l  l o c a t e d  a  n o r t h -  

s o u t h  b a s e l i n e  and a n  e a s t - w e s t  c r o s s  l i n e  n e a r  t h e  c e n t e r  of  

t h e  c l a i m  g r o u p .  I n  e a r l y  J u l y ,  l i n e c u t t e r s  from J e a n  A l i x  Co. 

L td .  l o c a t e d  30 km. of  w i d e l y  s p a c e d  l i n e s ,  m a i n l y  a t  r i g h t  

a n g l e s  t o  t h e  east-west v a l l e y s  and  e x t e n d i n g  from one  s i d e  

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

by geo logy  a n d  g e o c h e m i s t r y  p e r s o n n e l  u s i n g  h i p  c h a i n ,  compass 

and i n c l i n o m e t e r .  These  w e r e  l o c a t e d  a l o n g  r i d g e s  and  down 

g u l l e y s  i n  t h e  most f a v o u r a b l e  a r e a s .  L a t e r  i n  t h e  summer, 

a d d i t i o n a l  c o n t r o l  was p r o v i d e d  o v e r  t h e  s t r a t e g i c  N o r t h  S l o p e  

a r e a  by  U n d e r h i l l  & U n d e r h i l l .  T h i s  i n v o l v e d  s h o o t i n g  i n  

n e a r l y  600 t a r g e t s  and  p r o d u c i n g  a map a t  1 : 2 , 0 0 0  w i t h  1 0  m .  

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

Base  camp w a s  moved t o  t h e  c e n t r a l  p a r t  o f  t h e  THOR 

c l a i m  group  between t h e  2 6 t h  and 2 9 t h  o f  J u l y .  G e o l o g i c a l  and  

geochemica l  work,  as w e l l  as t h e  EM s u r v e y ,  commenced on 



j u l y  30. T h i s  l a t t e r  work was completed on August 8 ,  a t  which 

t ime  t h e  G e o t e r r e x  c r e w  r e t u r n e d  t o  Ottawa. 

The crew i n c l u d e d  g e o l o g i s t s  C .  Roots and K .  Ba ldry ,  

samplers  J.  Magee and M .  Sanger ,  cook M .  F. LeDoze and p i l o t  

T. T a y l o r .  The h e l i c o p t e r  w a s  u sed  t o  t r a n s p o r t  c r e w  from 

camp t o  v a r i o u s  p o i n t s  on t h e  g r i d .  Work on t h e  g r i d  i nc luded  

26 g e o l o g i s t  days  and 14 sampler  days .  I n  a d p i t i o n ,  12 days 

w e r e  s p e n t  rock  c h i p  sampling,  5 days  t r e n c h i n g ,  3 days  on 

magnetometer s u r v e y ,  2 days  t a g g i n g  c l a i m s  and 6 days  i n  

o f f i c e .  

Geologic  mapping was c o n c e n t r a t e d  on r i d g e s  and nor th-  

f a c i n g  s l o p e s ,  p a r t i c u l a r l y  North S l o p e ,  w i t h  t h e i r  n e a r  100% 

exposure .  The upper  e x t r e m i t i e s  of  c r e e k  beds  a l s o  prov ided  

ou tc rop  exposu re .  Mapping was t i e d  in  t o  t h e  surveyed  g r i d  

l i n e s  and la te r  t o  t h e  North S lope  s u r v e y .  

S o i l  sampling w a s  c a r r i e d  o u t  a t  25 m.  i n t e r v a l s  

a long  a l l  c u t  l i n e s .  In  a d d i t i o n ,  rock  c h i p  samples  were 

c o l l e c t e d  a long  s e l e c t e d  s l o p e  t r a v e r s e s  which c u t  th rough  t h e  

s t r a t i g r a p h i c  s e c t i o n  i n  t h e  v i c i n i t y  of t h e  m i n e r a l i z e d  zone.  

Geophysical  su rveys  i n c l u d e d  magnetometer and EM. 

The Max-Min crew from Geoter rex  commenced t h e i r  su rvey  on 

J u l y  30 a n d  by August 8 t h e y  had completed approximate ly  15 km. 

of l i n e s ,  which inc luded  some d e t a i l e d  follow-up.  

During t h e  mapping program, s e v e r a l  m i n e r a l i z e d  

v e i n s  and areas of  m i n e r a l i z e d  t a l u s  were encounte red .  Towards 

t h e  end of  t h e  summer t h e s e  were sampled and; i n  some c a s e s ,  

hand t r e n c h i n g  was c a r r i e d  o u t .  



Figure 1. Topography, geographic names, linegrid and outline 
of THOR 1-192 claim group, Antimony Mountain. 
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D u r i n g  S e p t e m b e r ,  w i t h  a  s m a l l e r  c rew,  f i n a l  mapping 

and s a m p l i n g  d e t a i l s  w e r e  c o m p l e t e d  on t h e  g r i d .  I n  a d d i t i o n ,  

r e c o n n a i s s a n c e  work w a s  c o n d u c t e d  o v e r  a number of known 

showings and o t h e r  areas o f  p o t e n t i a l  e a s t  of t h e  claim g r o u p ,  

on t h e  e a s t  s i d e  o f  t h e  Antimony s t o c k  and i n  t h e  Mike Lake 

area. 

P h y s i o g r a p h y ,  C l i m a t e , F l o r a  a n d  Fauna 

The S o u t h e r n  O g i l v i e  Ranges,  i n  t h e  area o f  Antimony 

Mountain,  are f a i r l y  r u g g e d .  The topography ref lects  under-  

l y i n g  b e d r o c k .  S y e n i t  i c  s t o c k s  s u p p o r t  j a g g e d  p e a k s  and  

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

t a l u s .  Rock f a l l s  f rom u p p e r  s l o p e s  a r e  a  common o c c u r r e n c e .  

Sed iments  o f  U n i t  3 are less prominen t :  They fo rm more sub-  

dued r i d g e  t o p s  and m o d e r a t e l y  s t e e p ,  l o o s e  t a l u s  s l o p e s .  

R e l i e f  is a b o u t  300 m .  

V a l l e y s  w e r e  a l p i n e  g l a c i a t e d ,  a s  i n d i c a t e d  by t h e i r  

U s h a p e s ,  s t e e p - w a l l e d  c i r q u e s  a t  t h e i r  h e a d s  a n d  w i d e s p r e a d  

d i s t r i b u t i o n  o f  rounded  s y e n i t e  b o u l d e r s  beyond t h e  p e r i m e t e r  

of t h e  s t o c k .  E l e v a t i o n s  w i t h i n  t h e  c l a i m  g r o u p  r a n g e  from 

below 1200 m . ,  wh ich  is t ree  l i n e ,  t o  2040 m. ,  a t  Antimony 

Mountain.  Upper v a l l e y  e l e v a t i o n s ,  s u c h  a s  i n  t h e  v i c i n i t y  

of camp, are 1400 t o  1500 m.  

N o r t h  s l o p e s  are g e n e r a l l y  b a r e  of a l l  v e g e t a t i o n  

w i t h  the e x c e p t i o n  of s m a l l  p a t c h e s  of moss and c a r i b o u  l i c h e n .  

Snow remained i n  some l o c a l i t i e s  u n t i l  mid-August. Sou th  

f a c i n g  s l o p e s  s u p p o r t  more v e g e t a t i o n ,  b e i n g  more o r  l e s s  



c o n t i n u o u s l y  moss and l i c h e n  covered on t h e  upper  s l o p e s ,  

and buckbrush  i n c r e a s i n g  i n  t h i c k n e s s  below 1400 m.  Alder  

a p p e a r s  i n  stream channe l s  below 1350 m., and s p o t t y ,  s t u n t e d  

b l a c k  s p r u c e  occu r  on s o u t h  and e a s t  s l o p e s  a s  h i g h  as 1300 m .  

Upper v a l l e y  f l o o r s  suppor t  moss and a l p i n e  meadows 

and a g r e a t  p r o f u s i o n  of w i ld  f l o w e r s .  W i l d l i f e  observed  i n  

t h e  a r e a  i n c l u d e d  marmots, ground s q u i r r e l s ,  p i k a s ,  c a r i b o u  

and a wo lve r ine .  E a g l e s ,  hawks and a  v a r i e t y  of  s m a l l e r  

b i r d s  w e r e  a l s o  observed .  

Weather was g e n e r a l l y  f a i r  d u r i n g  t h e  work p e r i o d .  

J u l y  26 t o  August 10  w a s  c h a r a c t e r i z e d  by c o o l  t e m p e r a t u r e s  

and a f t e r n o o n  showers.  Through much of t h e  rest of August ,  

sunny and warmer c o n d i t i o n s  p r e v a i l e d ,  sometimes accompanied 

by h i g h  winds .  F i r s t  snow d u s t e d  t h e  h i g h e s t  peaks  b e f o r e  

t h e  end of  August ,  and September was marked by c o n t i n u a l l y  

dropping  t e m p e r a t u r e s  and snow l i n e .  



GEOLOGY 

C l a i m  geology w a s  mapped and p l o t t e d  a t  a s c a l e  of 

1 :5 ,000 .  I n  a r e a s  of n e a r  con t inuous  o u t c r o p ,  p a r t i c u l a r l y  

on North S l o p e ,  1 :1 ,000  mapping w a s  conducted.  S i n c e  t h e  

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

developed from t h i s  d e t a i l e d  mapping. The geology is d i sp l ayed  

on a 1:5000 s c a l e  p l a n  f o r  t h e  e n t i r e  p r o p e r t y  and 1:2000 

s c a l e  f o r  t h e  North S lope  d e t a i l e d  survey  area. These a r e  

l o c a t e d  i n  t h e  pocke t .  

C o n t r o l  f o r  t h e  d e t a i l  mapping and s e c t i o n s  was 

provided by two c h a i n  and compass l i n e s  run down a c c e s s i b l e  

g u l l i e s  on t h e  North S lope .  These were t i e d  i n t o  r i d g e  t o p  

t r i a n g u l a t i o n  p o i n t s  and g r i d  l i n e s  on t h e  lower v a l l e y  s l o p e s ,  

and l a t e r  t o  t h e  d e t a i l e d  t o p o g r a p h i c  work by U n d e r h i l l  & 

U n d e r h i l l .  

S t r a t i g r a p h y  and S t r u c t u r e  

G r e e n ' s  u n i t  3 ,  i n f o r m a l l y  c a l l e d  t h e  " g r i t  u n i t " ,  

is pre-Ordovician,  p o s s i b l y  Precambrian i n  age.  I t  h a s  two 

major components: g r i t t y  q u a r t z i t e  which g r a d e s  i n t o  b o t h  

f i n e r  g r a i n e d  and c o a r s e r  g r a i n e d  assemblages ,  w i t h  a s s o c i a t e d  

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

sed iments  have been i n t r u d e d  by a number of Cre t aceous  s y e n i t e  

s t o c k s ,  p l u g s  and d i k e s ,  which form t h e  nuc l eus  of Antimony 

Mountain and t h e  Tombstone Mountains t o  t h e  no r thwes t .  



A t  Antimony Mounta in ,  q u a r t z i t e  p r e d o m i n a t e s ,  w i t h  

some t h i c k  b e d s  of  c o a r s e ,  g r i t t y  s a n d s t o n e  i n  t h e  c e n t r a l  

p a r t  of t h e  s e c t i o n .  T h i s  g r a d e s  upward i n t o  f i n e r  g r a i n e d  

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

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

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

s i o n .  The t o t a l  t h i c k n e s s  o f  t h i s  Antimony s e c t i o n  is i n  

e x c e s s  of 1 km. 

Wi th in  t h i s  s e q u e n c e ,  a l l  b e d s  a p p e a r  t o  b e  conform- 

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

t h e  w e s t  o f  t h e  c l a i m  g r o u p ,  t o w a r d s  t h e  Klond ike  R i v e r ,  d i p s  

become s t e e p  t o  t h e  w e s t .  

A v a r i e t y  of d r a g  f o l d s  w i t h  a m p l i t u d e s  r a n g i n g  

from 20 c m .  t o  20 m.  have  been  o b s e r v e d  l o c a l l y  w i t h i n  t h e  

s e c t i o n .  Incompetent  s h a l e s  are o f t e n  t i g h t l y  f o l d e d  where 

t h e y  o c c u r  between m a s s i v e  q u a r t z i t e  b e d s .  Complex p t y g m a t i c  

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

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

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

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

t o  u n r a v e l  due  t o  l o c a l  c o m p l e x i t i e s .  T h e s e  i n c l u d e  n o t  o n l y  

t h e  f o l d i n g  ment ioned above,  b u t  a l s o  s t e e p  a n g l e  f a u l t i n g ,  

as e v i d e n c e d  by l i n e a r  g u l l i e s  a n d  r i d g e  t o p  s a d d l e s  w i t h  

a s s o c i a t e d  f a u l t  gouge and b r e c c i a .  Al though  d i s p l a c e m e n t  

a l o n g  most of  t h e s e  f a u l t s  a p p e a r s  t o  b e  r e l a t i v e l y  minor ,  

m a j o r  d i s p l a c e m e n t s  have  o c c u r r e d  i n  some i n s t a n c e s .  Due t o  

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



d i s p l a c e m e n t  is u n c e r t a i n -  

The i n t r u s i o n  of t h e  Antimony Mountain S y e n i t e  h a s  

n o t  c a u s e d  g r e a t  s t r u c t u r a l  changes .  Beds c o n t i n u e  t h e i r  

e a s t e r l y  d i p  almost t o  t h e  c o n t a c t ,  a l t h o u g h  major r e v e r s a l s  

o f  d i p  and l o c a l l y  i n t e n s i v e  f o l d i n g  a r e  o b s e r v e d  w i t h i n  50 m.  

of  the c o n t a c t .  C o n t a c t s  are main ly  s t e e p  and s h a r p ,  s u g g e s t -  

i n g  t h a t  t h e  main i n t r u s i v e  is a m a j o r  p l u g .  O t h e r  s m a l l e r  

i n t r u s i v e s  i n  the v i c i n i t y  are less c o h e r e n t ,  o f t e n  t a k i n g  

t h e  form of sills o r  p o d s  i s o l a t e d  d u r i n g  l a t e  s t a g e s  of  

i n t r u s i o n  and  r e l a t e d  d e f o r m a t i o n  of  s e d i m e n t s .  

L i t h o l o g y  

F i g u r e  3 p r e s e n t s  a  g e n e r a l i z e d  s t r a t i g r a p h i c  

column w h i c h  h a s  been  c o m p i l e d  from a  number o f  s e c t i o n s  mapped 

i n  d e t a i l  t h r o u g h o u t  t h e  p r o p e r t y ,  b u t  m a i n l y  o f f  Nor th  Ridge .  

F o l l o w i n g  is a b r i e f  d e s c r i p t i o n  of  e a c h  of  t h e  m a j o r  u n i t s  

w i t h i n  t h e  column, f o l l o w e d  by  a  d e s c r i p t i o n  of  i n t r u s i v e  r o c k s  

i n  t h e  c l a i m  g roup .  

A .  C o a r s e  B a s a l  U n i t s :  Capped by t h e  Lower C o a r s e  White 

Q u a r t z i t e ,  t h i s  s e c t i o n  c o n s i s t s  o f  g r e a t e r  t h a n  100 m.  o f  

t h i c k  (1-20 m . ) ,  m a s s i v e  b e d s  of  c o a r s e  q u a r t z i t e ,  g r a n u l a r  

s a n d s t o n e  a n d  q u a r t z  p e b b l e  cong lomera te .  T h i n ,  p e n c i l -  

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

q u a r t z i t e s  t y p i c a l l y  w e a t h e r  w h i t e  t o  grey-brown. The g r a i n s  

a r e  t y p i c a l l y  sub- rounded ,  w e l l  s o r t e d  and a v e r a g e  2  t o  4 rnrn. 

i n  d i a m e t e r ,  w i t h  up t o  1 c m .  p e b b l e s  i n  t h e  coarser u n i t s .  
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According t o  Green ,  g r a i n s  o f  m i c r o c l i n e  a r e  a l s o  p r e s e n t .  

The m a t r i x ,  which u s u a l l y  fo rms  less  t h a n  5 p e r c e n t  o f  t h e  

r o c k ,  is s i l i c e o u s ,  w i t h . l o c a 1  p a t c h e s  o f  c a r b o n a t e .  I n t e r n a l  

s t r u c t u r e ,  s u c h  as c r o s s  b e d d i n g  or  g r a d e d  b e d d i n g ,  is r a r e l y  

1 observed .  

B. I n t e r b e d d e d  S h a l e s  and Q u a r t z i t e s :  T h i s  s e c t i o n ,  almost 

200 m .  i n  t h i c k n e s s ,  c o n s i s t s  o f  i n t e r b e d s  of  medium t h i c k n e s s  

of q u a r t z i t e  and s h a l e .  It is c h a r a c t e r i s t i c  of  a  somewhat 

d i s t a l  t u r b i d i t e  s e c t i o n .  A c h a r a c t e r i s t i c  maroon s h a l e  b e d ,  

from 5 t o  20 m .  i n  t h i c k n e s s ,  o c c u r s  i n  t h e  c e n t e r  o f  t h e  

s e c t i o n .  L t  is f l a n k e d  on b o t h  c o n t a c t s  by  a q u a r t z  p e b b l e  

cong lomera te .  The t o p  of t h e  s e c t i o n  i s  marked by t h e  Medium 

Q u a r t z i t e  C l i f f s  u n i t ,  a g r e y  w e a t h e r i n g ,  b l o c k y  f r a c t u r e d  

q u a r t z i t e  which  f o r m s  p rominen t  c l i f f s  on t h e  w e s t  end  of  

Nor th  Ridge .  

C.  F i n e  M u l t i c o l o u r e d  Q u a r t z i t e s :  T h i s  is a sequence  of  

a p p r o x i m a t e l y  100 m.  o f  brown, p i n k  and honey c o l o u r e d  q u a r t z -  

i t e  w i t h  some g r e y ,  c h e r t y  h o r i z o n s .  They a r e  t y p i c a l l y  t h i n  

bedded and r u s t y  w e a t h e r i n g .  P y r i t e ,  o r  i t s  o x i d a t i o n  p r o d u c t ,  

i s  o f t e n  f l e c k e d  t h r o u g h o u t  t h e  r o c k .  

D. Loki S h a l e :  T h i s  is a 50 m.  s e c t i o n  of  t h i n  bedded s h a l e  

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

t h e  r i d g e  t o p  a t  Lok i  Peak.  I t  is t y p i c a l l y  a  d a r k  g r e y  t o  

medium brown u n i t  w i t h  some w h i t e  l a m i n a t i o n s .  F i n e l y  d issem- 

i n a t e d  p y r i t e  is o f t e n  p r e s e n t .  I n  p l a c e s  it h a s  t h e  appear -  

a n c e  of  t h e  maroon s h a l e s  t y p i c a l  of G r e e n ' s  u n i t  3 t o  t h e  

east.  
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E. Sandow Assemblage:  T h i s  a s semblage  r e p r e s e n t s  o v e r  300 rn. 

of the t o t a l  s e c t i o n  and c o n t a i n s ,  i n  its uppermost  u n i t ,  t h e  

o r i g i n a l  Sandow c o p p e r  showing. The b a s a l  50  m.  c o n s i s t s  of  

maroon s h a l e  which  may b e  r e l a t e d  t o  t h e  Lok i  S h a l e ,  a l t h o u g h  

a  f a u l t  a p p e a r s  t o  s e p a r a t e  t h e s e  two members. O v e r l y i n g  t h e  

s h a l e  is a p p r o x i m a t e l y  100 m.  o f  i n t e r b e d d e d  s h a l e s ,  q u a r t z i t e  

and a r k o s e .  Some c r o s s  bedd ing  and g r a d e d  b e d d i n g  are appar -  

e n t  i n  t h i s  s e c t i o n ,  g i v i n g  it t h e  c h a r a c t e r i s t i c s  o f  a n o t h e r  

t u r b i d i t e  member. The t o p  150 t o  200 m .  c o n s i s t s  o f  predomi- 

n a n t l y  q u a r t z i t e ,  w i t h  g r a i n  s ize v a r i a t i o n s  from f i n e  t o  

p e b b l e s ,  w i t h  a  predominance  of  g r a n u l e s  (2mm. t o  4mm.) A 

1 0  m .  t h i c k ,  p i n k  c o l o u r e d  Upper Arkose  member o c c u r s  n e a r  

t h e  t o p  o f  t h e  Sandow Assemblage, and  i t  is capped by approx- 

i m a t e l y  30 m .  of  t h e  Upper Coarse  Whi te  Q u a r t z i t e .  Minor 

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

F. G u l l y  Grunge Group:  T h i s  s e q u e n c e ,  which is o b s e r v e d  

m a i n l y  a d j a c e n t  t o  t h e  i n t r u s i v e ,  is a p y r i t i c ,  r u s t y  wea the r -  

i n g  s e q u e n c e  of f i n e  g r a i n e d  s e d i m e n t s  a p p r o x i m a t e l y  100 m.  i n  

t h i c k n e s s .  The p redominan t  l i t h o l o g y  is a s i l i c e o u s ,  b l a c k  

s h a l e  w i t h  some c h e r t y  bands .  A f i n e - g r a i n e d ,  brown c o l o u r e d ,  

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

and t h e  t o p  o f  t h e  g roup .  I n  t h e  c e n t r a l  p a r t  of  t h e  s e c t i o n  

is  a  d i s t i n c t i v e  " r i b b o n  c h e r t "  member. T h i s  is a  g r e e n ,  

p inkish-brown and w h i t e  m o t t l e d  t o  banded  c h e r t y  q u a r t z i t e  

which is b e l i e v e d  t o  b e  a p r o d u c t  o f  c o n t a c t  metamorphic 

e f f e c t s .  



G. F a f n i r  Q u a r t z i t e :  T h i s  is a t h i c k ,  r a t h e r  monotonous 

sequence of t h i n  bedded g rey  t o  b l a c k  p y r i t i c  q u a r t z i t e  w i t h  

a few l i g h t  c o l o u r e d  i n t e r b e d s .  Within t h e  t o p  50 m. is a 

d i s t i n c t i v e ,  1 t o  2 m. t h i c k ,  medium g r a i n e d  t o  g r a n u l a r ,  

wh i t e  q u a r t z i t e ;  t h e  Top Granula r  Sandstone.  

H. Baldur  Add i t i on :  Exposed on Baldur  Ridge,  and o v e r l y i n g  

r o c k s  b e l i e v e d  t o  b e  e q u i v a l e n t  t o  F a f n i r  Q u a r t z i t e  i n  t h a t  

a r e a ,  t h i s  is a 75 m.  t o  100 m.  t h i c k  sequence of s i l i c e o u s  

b l ack  s h a l e s  and minor ,  i n t e r b e d d e d  s i l t y  ho r i zons .  A 3 m. 

s e c t i o n  of  v e r y  c l e a n  c o a r s e  g r a i n e d  sands tone  t o  q u a r t z  

pebble  conglomerate  o c c u r s  n e a r  t h e  t o p  of t h e  s e c t i o n .  T h i s  

o v e r l i e s  approximate ly  20 m. of b l a c k  and brown l amina ted  

s i l t s t o n e  and is o v e r l a i n  by 5 m .  of f i n e  g r a i n e d  brown q u a r t z -  

i t e .  The b l a c k  and brown lamina ted  s i l t s t o n e  d i s p l a y s  spec t ac -  

u l a r  s o f t  sediment  deformat ion .  T h i s  s e c t i o n  is capped by 

t h e  uppermost u n i t  exposed i n  t h e  a r e a ,  5 m .  of brown s i l i c e o u s  

s i l t s t o n e .  

I n t r u s i v e  Rocks: A l a r g e ,  roughly c i r c u l a r  s y e n i t i c  s t o c k  o r  

p lug  o u t c r o p s  a long  t h e  e a s t e r n  edge of t h e  c l a im  group and 

may u n d e r l i e  p a r t  of t h e  sed imentary  sequence a t  dep th .  

Smal le r  s t o c k s  which occur  i n  t h e  w e s t - c e n t r a l  g r i d  a r e a  

appear t o  b e  of s i m i l a r  composi t ion.  Re la t ed  d i k e  r o c k s  

appear  t o  b e  c o n c e n t r a t e d  predominant ly  on North Ridge. 

Three t y p e s  have been i d e n t i f i e d ,  i n c l u d i n g  s y e n i t i c ,  maf i c  

( larnprophyre) and s u l f i d e - r i c h  d i k e s .  



1. Antimony h b u n t a i n  S t o c k :  T h i s  is a c o a r s e l y  p o r p h y r i t i c  

h o r n b l e n d e - p y r o x e n e - b i o t i t e  s y e n i t e ,  w i t h  a f o l i a t e d  t e x t u r e  

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

a t t a i n  l e n g t h s  of  up  t o  4 . 5  c m .  The u n i t  f o r m s  r a z o r b a c k  

r i d g e s  and  j a g g e d  p e a k s  and s p i r e s ,  i n c l u d i n g  Antimony Moun- 

t a i n ,  t h e  h i g h e s t  p o i n t  i n  t h e  a r e a  a t  2040 m .  D i f f e r e n t  

p h a s e s  of  t h e  s t o c k  have  n o t  been  i d e n t i f i e d ,  a l t h o u g h  samples  

f o r  f u t u r e  t h i n  s e c t i o n  work have  been c o l l e c t e d .  

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

e u h e d r a l  and a v e r a g e  1 .5  c m .  on t h e i r  l o n g  a x i s .  They are 

u s u a l l y  a l i g n e d  p a r a l l e l  t o  c o n t a c t s ,  and  form 30 t o  80  p e r c e n t  

of t h e  r o c k .  Hornb lende ,  and minor  p y r o x e n e ,  form 20 t o  30 

p e r c e n t  o f  t h e  r o c k  i n  e u h e d r a l  c r y s t a l s  and somet imes  i n  

r a d i a t i n g  c l u s t e r s .  B i o t i t e  fo rms  1 0  t o  4 0  p e r c e n t  of t h e  

r o c k  i n  e u h e d r a l  books  a v e r a g i n g  3 rnrn. d i a m e t e r .  Q u a r t z  

c o m p r i s e s  less  t h a n  5 p e r c e n t  of  t h e  r o c k  a n d  o c c u r s  ma in ly  

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

up t o  6 c m .  wide .  F e r r o a c t i n o l i t e  (?)  is a minor  c o n s t i t u e n t  

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

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

v e i n s .  

X e n o l i t h s  of h o r n f e l s e d  s e d i m e n t ,  u p  t o  30  c m .  l o n g ,  a r e  

o b s e r v e d  l o c a l l y  n e a r  c o n t a c t s .  C e r t a i n  areas of  t h e  s y e n i t e  

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

a p p a r e n t l y  due  t o  c l e a r ,  w h i t i s h  c r y s t a l s .  The i n t r u s i v e  h a s  

i n  t h e  p a s t  been p r o s p e c t e d  f o r  uranium b e c a u s e  o f  its h i g h  

background r a d i o a c t i v i t y  . 



C o n t a c t s  a r e  u s u a l l y  s h a r p ,  b u t  have been observed  t o  g rade  

ove r  s e v e r a l  meters i n  some p l a c e s .  Sediments  have been 

modest ly  deformed by t h e  i n t r u s i v e  e v e n t ,  w i t h  l o c a l  d i p  r e -  

v e r s a l s .  

2 s .  S y e n i t e  Dikes :  These  a r e  e s s e n t i a l l y  t h e  s a m e  composi t ion 

a s  t h e  main i n t r u s i v e ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  of an in -  

c r e a s e  i n  maf i c  components. They u s u a l l y  show a  t r a c h y t i c  

t e x t u r e ,  w i t h  t h e  t a b u l a r  f e l d s p a r  phenoc rys t s  a l i g n e d  p a r a l l e l  

t o  c o n t a c t s .  

They have been observed  w i t h i n  10  m .  of t h e  edge of t h e  

s y e n i t e  s t o c k  and up  t o  2000 m .  west  of t h e  c o n t a c t .  They 

become d a r k e r  and more maf i c - r i ch  away from t h e  c o n t a c t  zone.  

Although s u l f i d e s  are no t  i nc luded  i n  t h e  d i k e  r o c k ,  p y r i t e ,  

p y r r h o t i t e ,  a r s e n o p y r i t e  and a  s m a l l  amount of m a l a c h i t e  s t a i n -  

i n g  were observed  a d j a c e n t  t o  t h e  d i k e s .  

2m. Mafic  Dikes (Lamprophyre): These are a f i n e  g r a i n e d  

b i o t i t e  porphyry w i t h  a da rk  brown t o  g r e y  f r e s h  s u r f a c e .  

B i o t i t e  p h e n o c r y s t s  average  3 mm. a c r o s s  b u t  s i z e s  up t o  

7 mm. w e r e  observed  and comprise between 20 and 40 p e r c e n t  

of t h e  rock .  These  phenoc rys t s  a r e  sometimes a l i g n e d  b u t  

are more o f t e n  randomly o r i e n t e d .  No s u l f i d e s  were observed .  

Rounded c a l c i t e  l i t h o p h y s a e ,  up t o  4  mm. i n  d i a m e t e r ,  were 

observed  l o c a l l y .  

2p. S u l f i d e - r i c h  Dikes :  These a r e  f i n e  t o  medium g r a i n e d ,  

medium t o  dark  g r e y  i n  c o l o u r  and g e n e r a l l y  massive  d i k e s  



wi th  b l e b s  of  p y r i t e  and p y r r h o t i t e  d i s semina ted  th roughou t .  

These s u l f i d e s  form 1 t o  30 p e r c e n t  of t h e  r o c k ,  a v e r a g i n g  

10 p e r c e n t .  The compos i t ion  of  t h e s e  d i k e s  is l i k e l y  i n t e r -  

media te ,  b u t  d e f i n i t i o n  of t h e i r  mineralogy must a w a i t  t h i n  

s e c t i o n  examina t ion .  Rare ,  c o a r s e  calc-si l icate pods  con- 

t a i n i n g  g a r n e t  and pe rhaps  t o u r m a l i n e  are found a s s o c i a t e d  

w i t h  t h e s e  d i k e s .  

Metamorphism 

The THOR c l a i m  group  i n c l u d e s  p a r t  of the metamorphic 

a u r e o l e  s u r r o u n d i n g  t h e  Antimony Mountain s y e n i t e  p l u t o n .  T h i s  

i n t r u s i v e  is i n  t h e  c e n t e r  of a b e l t  of s t o c k s  of s y e n i t i c  

composi t ion t r e n d i n g  NE-SW i n  t h e  wes te rn  Larsen Creek and 

e a s t e r n  Dawson map areas. Almost a l l  count ry  r o c k  a long  t h i s  

l i n e a r  shows some i n t r u s i v e  r e l a t e d  metamorphism. 

On t h e  THOR c l a im  group ,  sed iments  a d j a c e n t  t o  t h e  

c o n t a c t  have been t h e r m a l l y  metamorphosed, w i t h  l o c a l  meta- 

somat ic  e f f e c t s .  Limestones  are rare i n  t h e  a r e a ,  a l t hough  

g a r n e t s  and t o u r m a l i n e  have been no ted  i n  a  c a l c - s i l i c a t e  

a s s o c i a t e d  w i t h  a  d i k e  i n  t h e  c r e e k  d r a i n i n g  North  V a l l e y .  

Sands tones  have  p a r t i a l l y  r e c r y s t a l l i z e d  t o  q u a r t z i t e s  and 

s h a l e s  are h o r n f e l s e d  up t o  2 km. from t h e  i n t r u s i v e  c o n t a c t .  

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

wea ther ing  have  caused d i f f i c u l t i e s  i n  de te rmin ing  t h e  o r i g i n a l  

n a t u r e  of many of t h e  coun t ry  rocks .  

B lack ,  s i l t y  s h a l e  beds  have been a l t e r e d  t o  a f i n e  

g r a i n e d ,  d a r k  g r e y  t o  p u r p l i s h  brown q u a r t z i t i c  rock .  The 



r o c k  is c o m p e t e n t ,  shows n o  s t r u c t u r e ,  and  is more approp- 

r i a t e l y  t e rmed  a h o r n f e l s .  B l a c k ,  v e r y  f i n e  g r a i n e d  s i l i c e o u s  

r o c k s  e x h i b i t  a n  e x c e l l e n t  c o n c h o i d a l  f r a c t u r e .  P y r i t e  n o d u l e s ,  

t o  3 c m .  d i a m e t e r ,  h a v e  been  f o u n d  i n  some o f  t h e s e  b e d s ,  

p a r t i c u l a r l y  away f rom t h e  i n t r u s i v e  c o n t a c t ,  and p r o b a b l y  

c o n t r i b u t e  t o  t h e  heavy  i r o n  o x i d e  w e a t h e r i n g  p r e v a l e n t  i n  

t h e  a r e a .  

The s i l t s t o n e s  a r e  t r a n s i t i o n a l  between t h e  s h a l e s  

and q u a r t z i t e ,  b e i n g  f i n e  g r a i n e d  t h i n  banded and d a r k  c o l o u r e d  

b u t  more s i l i c e o u s  t h a n  t h e  s h a l e s .  The u n i t  a d j a c e n t  t o  t h e  

i n t r u s i v e  is c h a r a c t e r i z e d  by a l t e r n a t i n g  b l a c k  and brown 

band ing  on a 1 0  t o  20  c m .  s c a l e .  

S a n d s t o n e s  w e r e  p r o b a b l y  q u i t e  m a t u r e  s e d i m e n t s  a t  

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

honey c o l o u r e d  q u a r t z i t e ,  w i t h  abundan t  m a t r i x  q u a r t z .  L i g h t  

c o l o u r e d  q u a r t z i t e  b e d s  p r o v i d e d  e x c e l l e n t  marker  h o r i z o n s  

d u r i n g  the mapping program. 

One d i s t i n c t i v e  metamorphic  f e a t u r e  a d j a c e n t  t o  t h e  

i n t r u s i v e s  is t h e  p r e s e n c e  of  a  f i n e l y  banded ,  l a m i n a t e d  o r  

m o t t l e d  g r e e n  and w h i t e  o r  p u r p l e  and b e i g e  " r ibbon  c h e r t " .  

T h i s  is a c t u a l l y  a  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  a c h e r t y  

appearance .  Lower p o r t i o n s  o f  t h e s e  20 t o  30 m. t h i c k  b e d s  

a r e  c a l c a r e o u s ,  and it  h a s  been s u g g e s t e d  t h a t  t h e  g r e e n i s h  

bands  a r e  d i o p s i d i c .  The r o c k  is s e e n  a b u t t i n g  t h e  i n t r u s i v e  

t h r o u g h  t h e  m i d d l e  p a r t  o f  t h e  s e c t i o n s  on B a l d u r  and Nor th  

Ridges .  They g r a d e  i n t o  normal  s i l t s t o n e s  and f i n e  q u a r t z i t e s  

a p p r o x i m a t e l y  500 m. t o  t h e  w e s t ,  and  it a p p e a r s  t h a t  t h e  



banded r o c k  is a m e t a s o m a t i c a l l y  a l t e r e d  v a r i e t y  of t h e s e .  

The " r i b b o n  c h e r t "  h o r i z o n  c o u l d  b e  i m p o r t a n t  f o r  

economic m i n e r a l i z a t i o n .  Grey-green i sh  b a n d s  c o n t a i n  1 t o  

2 mm. g r a i n s  of  c h a l c o p y r i t e ,  s p h a l e r i t e  and g a l e n a ,  compris-  

i n g  up t o  5 p e r c e n t  o f  the r o c k ,  a t  a l o c a t i o n  n e a r  t h e  i n t r u -  

s i v e  c o n t a c t  on B a l d u r  Ridge .  



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

S u l f i d e s  are v e r y  common w i t h i n  t h e  c l a i m  g r o u p ,  

p a r t i c u l a r l y  i n  a 500 rn. z o n e  a l o n g  t h e  edge  o f  t h e  s y e n i t e .  

T h i s  zone  is marked by a p r o m i n e n t ,  d a r k  brown g o s s a n .  

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

a r s e n o p y r i t e ,  marcasite, g a l e n a ,  s p h a l e r i t e ,  b o r n i t e ,  mala- 

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

The s e v e r a l  i d e n t i f i e d  m i n e r a l i z a t i o n  s e t t i n g s  are d e s c r i b e d  

below. 

a )  S y n g e n e t i c - s e d i m e n t  h o s t e d :  P y r i t e  is most common as 

pr imary  m i n e r a l i z a t i o n .  Nodules  up  t o  3 c m .  l o n g  are s e e n  i n  

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

b l e b s ,  which may or may n o t  b e  s e d i m e n t a r y ,  a p p e a r  i n  many 

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

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

env i ronment .  P y r i t e  is o f t e n  o b s e r v e d  i n  f i n e  s t r i n g e r s  i n  

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

I n  one  i n s t a n c e ,  c h a l c o p y r i t e ,  g a l e n a  and s p h a l e r i t e  were  

n o t e d  w i t h  banded p y r i t e  i n  a w h i t e  and g r e e n  " r i b b o n  c h e r t "  

j u s t  be low camp i n  a c r e e k  o u t c r o p .  However, t h e r e  is a 

s t r o n g  p r o b a b i l i t y  t h a t  t h i s  r o c k  h a s  been m e t a s o m a t i c a l l y  

a l t e r e d  and  t h e  m i n e r a l i z a t i o n  is e p i g e n e t i c .  

b )  S y n g e n e t i c - i n t r u s i v e  h o s t e d :  Among t h e  s e v e r a l  t y p e s  o f  

d i k e  found  i n  t h e  s t u d y  a r e a ,  t h e  p y r i t e - p y r r h o t i t e  t y p e  is  

most w i d e s p r e a d .  U p  t o  30 p e r c e n t  s u l f i d e s ,  w i t h  a n  a v e r a g e  



of 1 0  p e r c e n t ,  o c c u r  t h e s e  c o m p e t e n t ,  g r e y ,  u s u a l l y  f i n e  

g r a i n e d  s i l i c e o u s  d i k e s .  Rock c h i p  sample  a n a l y s e s  show 

low v a l u e s  i n  CU, Pb and  A g .  The r e l a t i o n s h i p  be tween t h e s e  

d i k e s  and  t h e  s y e n i t e  p o r p h y r y  d i k e s  is u n c e r t a i n .  Country 

r o c k s  a d j a c e n t  t o  the p y r i t e - p y r r h o t i t e  d i k e  r o c k s  are o f t e n  

h i g h l y  a l t e r e d  and  i r o n - r i c h ,  p a r t i c u l a r l y  n e a r  West G u l l y .  

Al though  t h e  main s y e n i t e  i n t r u s i v e  h a s  a f r e s h ,  d r y  

a p p e a r a n c e ,  a f a i r l y  s t r o n g  Cu anomaly is d e v e l o p e d  i n  s o i l s  

o v e r  t h e  i n t r u s i v e  on L15E and L20E i n  t h e  v a l l e y  o f  V a l h a l l a  

Creek.  The s i g n i f i c a n c e  of t h i s  anomaly w a s  n o t  d e t e r m i n e d ,  

b u t  a trace o f  c h a l c o p y r i t e  was o b s e r v e d  i n  one  s a m p l e  d u r i n g  

a b r i e f  r e c o n n a i s s a n c e  o f  t h e  a r e a .  

c )  E p i g e n e t i c - v e i n s :  N e a r - v e r t i c a l  m a s s i v e  s u l f i d e  v e i n s  

a r e  found  on N o r t h  F a c e  be tween E a s t  and West G u l l i e s .  S u l f i d e s  

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

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

Gangue m i n e r a l s ,  m a i n l y  q u a r t z  and a b l a c k ,  r a d i a t i n g  amphibole  

C f e r r o a c t i n o l i t e ) ,  make up from 0  t o  75 p e r c e n t  o f  t h e  v e i n .  

The v e i n s  a p p e a r  t o  b e  formed i n  two s t a g e s ,  p r o d u c i n g  m a s s i v e ,  

g a n g u e - f r e e  a n d  gangue w i t h  low s u l f i d e  p h a s e s  which  c o - e x i s t  

i n  v a r y i n g  p r o p o r t i o n s  a l o n g  t h e  l e n g t h  o f  t h e  e x p o s u r e .  

The v e i n s  have  b e e n  t r a c e d  f o r  up  t o  150 m . ,  and  may b e  

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

N o r t h  F a c e  or  i n  t a l u s  o r  overburden  c o v e r e d  a r e a s  below. 

They p i n c h  and  s w e l l ,  w i t h  t h i c k n e s s e s  up t o  1 m.  measured .  



A v a r i a n t  on t h i s  m i n e r a l i z a t i o n  is t h e  " z e b r a  rock t1  

exposed l o c a l l y  on a s o u t h  f a c i n g  hummocky s l o p e  in North 

V a l l e y .  The r o c k  is a medium g r a i n e d ,  w h i t i s h  q u a r t z i t e  

w i t h  f r a c t u r e s  s e p a r a t e d  b y  1 c m .  or  less and  c o n t a i n i n g  

g r a i n s  of c h . a l c o p y r i t e  and a r s e n o p y r i t e .  Another  p r o b a b l e  

r ep lacement - type  m i n e r a l i z a t i o n  o c c u r r e n c e  is t h e  Cu-Pb-Zn 

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

d e s c r i b e d  f r o m  Camp Creek .  T h i s  v a r i e t y  h a s  n o t  been  recog-  

n i z e d  as h a v i n g  p o t e n t i a l  f o r  s i g n i f i c a n t  areal  e x t e n t  at  

t h i s  time. 



GEOCHEMISTRY 

Two d i s c r e t e  t y p e s  of sampl ing  w e r e  conducted over  

t h e  THOR g r i d ;  s o i l  and r o c k  c h i p .  S o i l  s amples ,  c o l l e c t e d  

eve ry  25 m. on c u t  o r  su rveyed  l i n e ,  i n c l u d e  p o o r l y  developed,  

mainly  t r a n s p o r t e d  s o i l s  i n  the lower  p a r t s  of  t h e  v a l l e y s ,  

f i n e  f r a c t i o n  "rock g r i t 1 '  from a c t i v e  t a l u s  s l o p e s ,  and,  i n  

a few cases where a f i n e  f r a c t i o n  w a s  no t  a v a i l a b l e ,  represen-  

t a t i v e  c h i p s  from t h e  t a l u s  b o u l d e r s .  S o i l  o r  "rock g r i t 1 '  

samples  w e r e  a l s o  c o l l e c t e d  a l o n g  a number of con tou r  t r a v e r s e s  

i n  t a l u s  n e a r  t h e  b a s e  of many of  t h e  r i d g e s .  The rock  c h i p  

samples ,  c o l l e c t e d  main ly  from t h e  E a s t  and West Gul ly  t r a v e r s e s  

on North  Face ,  a r e  r e p r e s e n t a t i v e ,  2 kg.  samples  a c r o s s  10 m .  

of s l o p e  cha ined  l i n e .  

S o i l  samples  w e r e  a n a l y z e d  f o r  Cu, Pb,  Zn and Ag a t  

t h e  l a b o r a t o r i e s  of Bondar-Clegg i n  Whitehorse .  To a i d  i n  t h e  

i n t e r p r e t a t i o n  of t h e  r e s u l t i n g  d a t a ,  h i s tog rams  have been 

compiled and p l o t t e d  on l o g - p r o b a b i l i t y  g raphs  Csee F i g u r e s  9 

t o  1 2 1 ,  f o r  roughly  1080 samples .  These  g r a p h s  a r e  somewhat 

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

anomalous v a l u e s  i n  a l l  f o u r  e l emen t s .  

The s o i l  d a t a a r e  p l o t t e d  on 1 :5000  s c a l e  p l a n s  

l o c a t e d  i n  t h e  pocke t .  The samples  are t o o  wide ly  spaced f o r  

t h e  d a t a  t o  b e  contoured .  Kowever, t h e  a p p r o p r i a t e  contour  

l e v e l s ,  u s i n g  t h e  8 0 t h ,  9 0 t h ,  9 5 t h ,  9 8 t h  and 9 9 t h  p e r c e n t i l e  

v a l u e s ,  would be  as shown i n  t h e  f o l l o w i n g  t a b l e :  
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Element (.ppm] 

Cu 

Pb 

Zn 

Ag 

P e r c e n t i l e  

80 90 9 5  98 ' 9 9  

100 160 230 350 450 

40 70 115 170 270 

80  100 170 375 550 

0 . 5  0 . 9  1.5 2 . 5  4 . 5  

The copper  graph shows two d i s t i n c t  s t r a i g h t  l i n e  

segments. The lower  p o p u l a t i o n ,  o r  background r a n g e s  up t o  

100 ppm.,whi le  t h e  uppe r ,  anomalous p o p u l a t i o n  o v e r l a p s  down 

t o  50 ppm. The o v e r l a p  zone between the two p o p u l a t i o n s ,  from 

50 t o  100 ppm.,would i n c l u d e  " p o s s i b l y  anomalous" v a l u e s .  A 

f u l l  20 p e r c e n t  of t h e  v a l u e s  are "probably anomalous", be ing  

comple te ly  above t h e  range  of  t h e  lower group.  

Lead shows t h e  most e r r a t i c  d i s t r i b u t i o n  wi th  perhaps  

t h r e e  o v e r l a p p i n g  p o p u l a t i o n s .  These would r ange  from 0  t o  

35 ppm. , 100 t o  200 ppm. and g r e a t e r  t han  300 pprn. , w i t h  v a r i a b l e  

amounts of o v e r l a p  i n  between.  Values  g r e a t e r  t h a n  35 ppm. 

would be " p o s s i b l y  anomalous"; t h o s e  above 100 ppm. would be  

"probably anomalous". The lower  of t h e  two anomalous popula- 

t i o n s  a p p e a r s  t o  r e p r e s e n t  m i n e r a l i z a t i o n  of  t h e  main North 

Face t y p e  v e i n  and r ep l acemen t ,  w h i l e  t h e  h i g h e r  anomaly s e t  

p robably  r e p r e s e n t s  p e r i p h e r a l  Pb m i n e r a l i z a t i o n ,  p a r t i c u l a r l y  

towards  t h e  w e s t  end of  Nor th  Ridge,  around High Lead Creek. 

The z i n c  graph  shows a good s e p a r a t i o n  of background 

and anomalous p o p u l a t i o n s ,  from 0  t o  90 ppm. and g r e a t e r  than  

350 ppm. r e s p e c t i v e l y .  The " p o s s i b l y  anomalous" o v e r l a p  range 



is t h u s  9Q t o  350 ppm. 

S i l v e r  is more  d i f f i c u l t  t o  i n t e r p r e t .  A f u l l  

40 p e r c e n t  of  t h e  v a l u e s  are w i t h i n  t h e  lowest c l a s s  i n t e r v a l ,  

and t h i s  may h i n d e r  t h e  d e f i n i t i o n  o f  a background p o p u l a t i o n .  

However, two p o p u l a t i o n s  are s u g g e s t e d  by t h e  g r a p h ,  r a n g i n g  

from 0 t o  2 . 5  ppm. a n d  g r e a t e r  t h a n  6 ppm. The " p o s s i b l y  

anomalous" r a n g e ,  f r o m  2 . 5  t o  6 ppm., would n o r m a l l y  be 

c o n s i d e r e d  q u i t e  s t r o n g l y  anomalous f o r  s i l v e r .  The h i g h e r  

background r a n g e  may be a real  c h a r a c t e r i s t i c  o f  t h e  l o c a l  

c o u n t r y  r o c k  o r  it may b e  a n  a p p a r e n t  f e a t u r e ,  c a u s e d  by the 

i n i t i a l l y  h i g h  p r o p o r t i o n  o f  anomaly r e l a t e d  v a l u e s  i n  the 

t o t a l  sample.  

The o v e r a l l  anomaly p a t t e r n  i n  s o i l s  and r o c k  g r i t s  

s u g g e s t s  a  t y p i c a l  z o n i n g  p a t t e r n ,  w i t h  a c e n t r a l  Cu anomaly 

and p e r i p h e r a l  Pb-Zn-Ag. The Cu a n o m a l i e s  a r e  c e n t e r e d  on 

t h e  N o r t h  S l o p e ,  a p p a r e n t l y  r e f l e c t i n g  t h e  v e i n  and TK show- 

i n g s ,  and,  t o  a lesser e x t e n t ,  t h e  JC and R9 showings .  The 

s m a l l  showings a b o v e  camp on B a l d u r  Ridge  a r e  a l s o  r e f l e c t e d .  

Of p a r t i c u l a r  i n t e r e s t  is t h e  anomaly on t h e  s o u t h  s l o p e  o f  

North. Ridge .  A l t h o u g h  s a m p l e  d e n s i t y  is l i g h t ,  t h e r e  is  a 

p o s s i b i l i t y  t h a t  t h i s  anomaly is c o n t r o l l e d  by s t r a t i g r a p h y  

and wraps a round  t h e  w e s t e r n  p a r t  o f  t h e  r i d g e  t o  N o r t h  S l o p e ,  

f o l l o w i n g  one o f  t h e  q u a r t z i t e  h o r i z o n s .  S i l v e r ,  a s  w e l l  a s  

b e i n g  p e r i p h e r a l  w i t h  Pb  and  Zn, r e i n f o r c e s  t h e  Cu a n o m a l i e s .  

The Pb-Zn-Ag a n o m a l i e s  a r e  s t r o n g e s t  a t  t h e  w e s t  e n d  

o f  N o r t h  Ridge ,  n o r t h  o f  High Lead Creek.  Less  e x t e n s i v e  

a n o m a l i e s ,  w i t h  loca l  h i g h  v a l u e s ,  o v e r l a p  t h e  c e n t r a l  h i g h  

Cu anomaly zones .  
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Rock c h i p  samples  from t h e  two g u l l y  t r a v e r s e s  were 

analyzed f o r  CU,  Pb, Zn, A g ,  AU and W. R e s u l t s  have been 

p l o t t e d  on p l a n s  a t  a scale of 1:1000,  and are i n c l u d e d  i n  t h e  

pocket .  Aside from a few s c a t t e r e d ,  s l i g h t l y  anomalous v a l u e s ,  

: pb, Zn and Ag are r e l a t i v e l y  f l a t . '  Cu shows l o c a l  enr ichment ,  

w i t h  v a l u e s  i n  t h e  80 t o  150 ppm. range  i n  t h e  v i c i n i t y  of 

t h e  d i k e s  on t h e  upper  p a r t  of  t h e  t r a v e r s e  l i n e s ,  p a r t i c u l a r l y  

i n  t h e  W e s t  Gul ly .  T h i s  is a l s o  t h e  v i c i n i t y  of t h e  h i g h e s t  

g rade  m i n e r a l i z a t i o n ,  Vein I and Vein 11, observed i n  p l a c e  

t o  d a t e .  Gold shows a s i m i l a r  enr ichment  i n  t h e s e  a r e a s ,  

w i th  v a l u e s  up t o  30 ppb. o v e r  a background of 5 ppb. o r  

less. Tungsten a l s o  p a r a l l e l s  t h i s  t r e n d ,  w i th  h i g h e r  v a l u e s  

observed b o t h  h i g h e r  on t h e  r i d g e  and a long  t h e  more w e s t e r l y  

t r a v e r s e .  Vein m i n e r a l i z a t i o n  w a s  s p e c i f i c a l l y  exc luded  

from t h e s e  samples.  



GEOPHYSICS 

The r e s u l t s  of the Max-Min su rvey  as p l o t t e d  by Geoter rex  

are shown i n  t h e  p o c k e t .  A t o t a l  of 11 .85  lun. of l i n e s  w e r e  

r un ,  u s i n g  a 100 m. c o i l  spac ing  and two f r e q u e n c i e s .  A 

s m a l l  amount of fol low-up i n c l u d e d  s h o r t  t r a v e r s e s  o v e r  i n d i c a -  

t e d  anomal ies  on t h e  s o u t h  s l o p e  of North Ridge u s i n g  a l l  

f i v e  f r e q u e n c i e s  and a 50 m.  c o i l  s e p a r a t i o n .  

Some problems have a r i s e n  i n  t h e  i n t e r p r e t a t i o n  of t h e  

survey  r e s u l t s .  Due t o  a c a l i b r a t i o n  problem, t h e  r e s u l t s  on 

t h e  444 h z .  channe l  are no t  u s a b l e .  I n  some areas, p a r t i c u -  

l a r l y  n e a r  t h e  t o p s  of r i d g e s ,  t e r r a i n  e f f e c t s  have produced 

some f a l s e  anomal ies .  F i n a l l y ,  t h e  o v e r a l l  r e s p o n s e  is poor ,  

w i t h  a  v e r y  f l a t  q u a d r a t u r e  component. The few r e a l  anomal ies  

p r e s e n t  are weak conduc tors .  

The most i n t e r e s t i n g  anomaly is on t h e  s o u t h  s l o p e  of 

North Ridge a t  200 t o  225 S on LlOE, and p o s s i b l y  ex t end ing  

t o  t h e  w e s t ,  t o  150 S on L5E. Weaker anomal ies  a r e  p r e s e n t  

n e a r  t h e  t o p  ( s o u t h  end)  of t h e  Eas t  and West Gu l ly  l i n e s ,  

a l t hough  t h e s e  a r e  d i f f i c u l t  t o  s e p a r a t e  from t h e  t e r r a i n  

e f f e c t  a t  t h e  end of t h e  l i n e .  An anomaly is i n d i c a t e d  on 

t h e  b a s e l i n e  a t  950 N ,  i n  t h e  v i c i n i t y  of t h e  T K  showing. 

It is recommended t h a t  follow-up work, pe rhaps  u s i n g  

a  200 m. c o i l  s e p a r a t i o n ,  be  conducted i n  t h e  v i c i n i t y  of t h e  

p r e s e n t l y  d e f i n e d  s o u t h  s l o p e  and TK c o n d u c t o r s .  Topography 

i n  t h e s e  areas w i l l  pe rmi t  s t e p p i n g  o u t  t o  p a r a l l e l  l i n e s ,  

as w e l l  as u s i n g  a  200 m.  s p a c i n g  on t h e  p r e s e n t l y  d e f i n e d  

g r i d .  



TARGET DESCRIPTIONS 

Two d r i l l i n g  t a r g e t s  have  been d e f i n e d  which are t o  

b e  t e s t e d  b y  t h e 1 9 8 0  diamond d r i l l  program. These i n c l u d e  

t h e  v e i n s  exposed on t h e  upper  North  S lope  and t h e  replacement  

m i n e r a l i z a t i o n  p o t e n t i a l  lower on t h e  North S lope .  The p r e c i s e  

l o c a t i o n  of d r i l l  s e t - u p s  w i l l  depend on topography:  One 

se t -up  is proposed h igh  and on t h e  s o u t h  s i d e  o f  North Ridge,  

j u s t  s o u t h  of the v e i n  exposu res ,  t o  be  d r i l l e d  a t  an ang le  

t o  t h e  n o r t h .  A second se t -up  is proposed j u s t  above t h e  

TK showing,  n e a r  1100 N on t h e  b a s e l i n e ,  t o  be  d r i l l e d  v e r t i -  

c a l l y .  O the r  s e t -ups  w i l l  tes t  t h e s e  same t a r g e t s ,  b u t  p r e c i s e  

d r i l l  l o c a t i o n s  w i l l  depend on t h e  r e s u l t s  of i n i t i a l  d r i l l i n g ,  I I 
I 
I 

t h e  t r e n c h i n g  program and follow-up geophys ics .  
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ANACONDA Canada Exploration Ltd. 

STATEMENT OF QUALIFICATIONS 

I ,  GERALD G.  CARLSON, of Apt. 703, 

1045 Haro S t r e e t ,  Vancouver, B. C . ,  do hereby d e c l a r e :  

1. That I r e c e i v e d  t h e  degree  of B.A.Sc. 
i n  Geologica l  Engineer ing  from t h e  Un ive r s i t y  of 
Toronto i n  1969. 

2 .  That I r e c e i v e d  t h e  degree  of M.S. i n  
Geology from Michigan Technologica l  Un ive r s i t y  i n  
1974. 

3 .  That I r e c e i v e d  t h e  degree  of Ph.D. i n  
Geology from Dartmouth Col lege  i n  1978. 

4 .  That  I have p r a c t i c e d  geology i n  t h e  
f i e l d  of mining e x p l o r a t i o n  f o r  seven y e a r s ,  and 
t h a t  I a m  a member of t h e  Assoc i a t i on  of P r o f e s s i o n a l  
Engineers  of t h e  Yukon T e r r i t o r y .  

5. That I p e r s o n a l l y  supe rv i sed  t h e  geolog- 
i c a l ,  geochemical  and geophys ica l  work on t h e  THOR 
c l a im  group d e s c r i b e d  i n  t h i s  r e p o r t .  

i o n a l  Explora t ion  Manager 
t e r n  Canada 
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Name - T i t l e  

Gerald  G. C a r l s o n  . G e o l o g i s t  
Apt. 703-1045 Haro S t .  

' * . . Vancouver, B. C. 

C h a r l e s  F. Roots  
R .R .  #3 
Wakef ie ld ,  P.Q. 
J O X  3G0 

K i m  Ba ld ry  
1121 T e r r a  Cour t  
P o r t  Coqui t lam,  B. C. 
V3B 429 

Bruce G e r n r n e l l  
2170 O t t a w a  Ave. 
West Vancouver,  B.C.  
V7V 2S4 

Paul  E. Kavanagh 
463 L y t t o n  Blvd.  
Toronto ,  Ont .  M5N 1S5 

John Magee 
1003 Pescd  Ave. 
Cornwal l ,  Ont . K6J 2K1 

Matt Sanger  
3973 S t .  Dominique 
Mont rea l ,  P. Q. 

Andris  Kikauka 
Genera l  D e l i v e r ,  
W h i s t l e r ,  B. C.  

Dave van D i e r e n  
P l a c e  V a n i e r  
1935 Lower M a l l  
Vancouver, B. C. 

Marie l e  Doze 
1397 Matthews Ave. 
Vancouver, B. C. 
V6H 1 W 7  

Geo log i s t  

S r .  Geo log ica l  
A s s i s t a n t  

S r  . Geolog ica l  
A s s i s t a n t  

S r .  Geo log ica l  
A s s i s t a n t  

Jr. A s s i s t a n t  

Jr. A s s i s t a n t  

Jr . A s s i s t a n t  

Jr. A s s i s t a n t  

Cook 

Days on P r o j e c t  

18 



STATEMENT OF EXPENSES 

1. Baseline Surveys: 
Underhill & Underhill 

2. Linecut t ing 
Jean Alix Co. Ltd. 

L 
' 1 3. Camp supplies - groceries 

4.  Salaries 

5. Transportation - helicopter 
Trans North Turbo Air Ltd. 

6. Geochemical Analysis 
Bondar-Clegg Ltd. 

7. Geophysics 
Geoterrex Ltd. 

TOTAL 

I declare the above expenditures to have been made 
in carrying out the exploration program on the THOR 1-192 

claim group as described in this report. Copies of all 

invoices and certificates for all geochemical analyses are 

on file at Suite 200 - 1500 West Georgia Street, Vancouver, 
B. C. 
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