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SUMMARY 

The mapping of t h e  LU c la ims  has  i n d i c a t e d  t h e  e x i s t e n c e  

of s e v e r a l  poor ly  exposed g r a p h i t i c  u n i t s  i n  a q u a r t z  mica s c h i s t  

sequence remarkably s i m i l a r  t o  t h e  s c h i s t  h o s t i n g  t h e  Anvil o r e  

body. Work t o  d a t e  s u g g e s t s  t h e  s t r u c t u r e  is l e s s  complicated 

than  i n  o t h e r  a r e a s  of t h e  Anvil d i s t r i c t .  

S e v e r a l  of t h e  g r a p h i t i c  ho r i zons  shou ld  be  d r i l l  

t e s t e d  b u t  l o c a t i o n  of d r i l l  h o l e s  w i l l  depend on i n t e r p r e t a t i o n  

of t h e  s o i l  geochemistry and geophys ica l  surveys .  









s t a k e d  i n  June  1977 t o  c o v e r  Lower Cambrian b i o t i t e  s c h i s t s  and 

g r a p h i t i c  u n i t s  c o n s i d e r e d  f a v o u r a b l e  f o r  Anvi l - type  m i n e r a l i z a t i o n .  

A d d i t i o n a l  c l a i m s  were s t a k e d  l a t e r  i n  t h e  s e a s o n  t o  i n c l u d e  

anomal ies  d i s c o v e r e d  i n  t h e  c o u r s e  o f  an AEM s u r v e y  c a r r i e d  o u t  

i n  1977.  

REGIONAL GEOLOGY 

The Cambro-Ordovician r o c k s  i n  t h e  Anvi l  Range a r e  

r e p r e s e n t e d b y a s t r u c t u r a l l y  deformed sequence  o f  b i o t i t e -  

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

c h l o r i t e  p h y l l i t e - m e t a b a s i t e  u n i t s .  These r o c k s  have been 

f o l d e d  i n t o  a  m a j o r ,  n o r t h w e s t  t r e n d i n g  a n t i c l i n e ,  te rmed t h e  

Anvi l  Arch,  w i t h  a  c o r e  o f  C r e t a c e o u s  g r a n i t i c  r o c k s  ( A n v i l  

B a t h o l i t h ) .  The Arch emerges from b e n e a t h  younger  c o v e r  n e a r  

Tay R i v e r  i n  t h e  nor thwes t  and e x t e n d s  80 km s o u t h e a s t  t o  B l i n d  

Creek.  The s p a t i a l  r e l a t i o n s h i p  o f  t h e  Anvi l  Arch w i t h  t h e  

Anvi l  B a t h o l i t h  s u g g e s t s  c o e v a l  development .  

The mosc consp icuous  s t r u c t u r a l  f e a t u r e  i n  o u t c r o p  i s  

a  prominent  pre-Anvi l  Arch c r e n u l a t i o n  f o l i a t i o n  on which an 

e a r l i e r  c o m p o s i t i o n a l  band ing  h a s  been t r a n s p o s e d .  I n t e r -  

c a l a t e d  w i t h i n  t h e  metamorphosed and s t r u c t u r a l  deformed meta- 

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

g r a p h i t i c  h o r i z o n s ,  h o s t s  f o r  a l l  known s t r a t i f o r m  Pb-Zn o r e b o d i e s  

i n  t h e  a r e a .  

The b a s e  of  t h e  b i o t i t e  a n d a l u s i t e  s c h i s t  is n o t  

exposed b u t  i t  may o v e r l i e  t h e  Hadrynian G r i t  U n i t .  Metamorphic 

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

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

c h l o r i t i c  p h y l l i t e .  C a l c - s i l i c a t e  minera logy  v a r i e s  from a  

c r y s t a l l i n e  marble  t o  d ipos ide -qua r t z - f e ld spa r -ga rne t  s k a r n  w i t h  

laminae  of  b i o t i t e - q u a r t z  s c h i s t .  S p a t i a l l y  r e s t r i c t e d  

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

c o n t e n t  from s l i g h t l y  g r a p h i t i c  q u a r t z i t e  t o  s o o t y  b l a c k  s c h i s t s  



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

t h e  o r e  zones  a r e  a s s o c i a t e d  w i t h  a  d i s t i n c t i v e  r i b b o n  banded 

g r a p h i t i c  c h e r t  composed o f  a l t e r n a t i n g  narrow bands  of b l a c k  

c h e r t  and g r a p h i t i c  a r g i l l i t e  w i t h  s c a t t e r e d  p y r i t e  l aminae .  

The s c h i s t  and p h y l l i t e  sequence  o f  t h e  Anvi l  a r e a  

e x t e n d s  n o r t h e a s t  t h r o u g h  t h e  LU c l a i m s  t o  t h e  Tay R i v e r ,  1 6  

m i l e s  n o r t h w e s t  o f  t h e  LU group.  

PROPERTY GEOLOGY 

The geology of t h e  LU c l a i m s  is s e p a r a t e d  i n t o  two 

b l o c k s  by a s o u t h w e s t - n o r t h e a s t  t r e n d i n g  f a u l t  zone o r  an un- 

exposed C r e t a c e o u s  q u a r t z  monzonite  i n t r u s i o n .  Nor th  of  t h e  

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

and g r a p h i t i c  s c h i s t s  d i p  modera te ly  t o  t h e  n o r t h e a s t .  These 

. r o c k s  p r o b a b l y  r e p r e s e n t  t h e  metamorphic e q u i v a l e n t  of a  grey-  

wacke-shale  t u r b i d i t e  sequence  w i t h  a  r e d e p o s i t e d  a r g i l l a c e o u s  

t o  f a i r l y  p u r e  c a r b o n a t e  member. Narrow q u a r t z  g r a p h i t e  and 

quar tz-ser ic i te-graphi te  bands  a r e  p o o r l y  exposed b u t  a p p e a r  t o  

b e  p r e s e n t  i n  b o t h  t h e  s c h i s t  and c a l c - s i l i c a t e .  South  o f  t h e  

b r e a k  a  sequence  of  s c h i s t s  and p h y l l i t e s  i s  p r e s e n t  i n  which 

t h e  lowes t  exposed r o c k s  a r e  q u a r t z  b i o t i t e  s c h i s t s  and c a l c -  

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

g r a d e  upward i n t o  c h e r t y  c a l c - s c h i s t  r o c k s  and a  t h i c k  s e c t i o n  

o f  i n t e r b e d d e d  c h l o r i t e  p h y l l i t e ,  and a m p h i b o l i t e  ( m e t a b a s i t e ) .  

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

l u s t r o u s  c r e n u l a t i o n  f o l i a t i o n  s u r f a c e  on which an  e a r l i e r  

c o m p o s i t i o n a l  band ing  h a s  been t r a n s p o s e d .  

G e o 1 o g i c . c o n t a c t s  between t h e  s c h i s t  and c a l c - s i l i c a t e  

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

Two f a u l t s  a t  t h e  n o r t h  end  o f  t h e  p r o p e r t y  have 

r e p e a t e d  t h e  s e c t i o n .  



Degree of  metamorphism, f a c i e s  changes  and poor exposure  

have c o m p l i c a t e d  t h e  s t r a t i g r a p h i c  r e l a t i o n s h i p s  of  t h e  rock  

t y p e s .  The q u a r t z  b i o t i t e  s c h i s t s  of Uni t  1 a r e  t h o u g h t t o  be  

t h e  o l d e s t  exposed r o c k s  i n  t h e  a r e a  b u t  may n o t  b e  t h e  o l d e s t  

u n i t  exposed on t h e  p r o p e r t y .  I n s t e a d  a  l i g h t  w e a t h e r i n g ,  s c a r p  

fo rming  c a l c - s i l i c a t e - m a r b l e  u n i t  w i t h i n  t h e  q u a r t z  b i o t i t e  

s c h i s t s  may b e  t h e  o l d e s t  exposed l i t h o l o g y .  I n t e r c a l a t i o n  of  

q u a r t z - b i o t i t e  s c h i s t  and c a l c - s i l i c a t e  is p r e s e n t  i n  numerous 

o u t c r o p s  and is d i s c u s s e d  below under  Uni t  l a ,  2b and 2d. 

Problems a r i s e  w i t h  t h e  c l a s s i f i c a t i o n  o f  t h e  c h l o r i t i c  and 

a m p h i b o l i t i c  m e t a b a s i t e  u n i t  exposed i n  t h e  s o u t h e a s t  c o r n e r  of  

t h e  p r o p e r t y .  The m e t a b a s i t e  l i e s  above a narrow band of  q u a r t z  

b i o t i t e  s c h i s t  and c h e r t y  c a l c - s i l i c a t e s  b u t  a  Cre taceous  i n t r u -  

s i o n  h a s  removed t h e  o v e r l y i n g  s e c t i o n s .  The m e t a b a s i t e  i s  

i n c l u d e d  i n  t h e  c h l o r i t e  p h y l l i t e - b a s i n  v o l c a n i c  o f  U n i t  4 which 

g e n e r a l l y  o c c u r s  above t h e  s c h i s t - c a l c - s i l i c a t e  sequence  b u t  may 

i n  f a c t  b e  a m e t a b a s i t e  l e n s  w i t h i n  t h e  q u a r t z  b i o t i t e  s c h i s t .  

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

be low.  Only t h o s e  u n i t s  p r e s e n t  on t h e  p r o p e r t y  a r e  d i s c u s s e d  

i n  t h e  f o l l o w i n g  p a r a g r a p h s .  

Lower Cambrian-Ordovician 

Uni t  l a  is a c h e r t y  f i n e  g r a i n e d  b i o t i t i c  s c h i s t  w i t h  less 

t h a n  10% c a l c - s i l i c a t e  bands  and up t o  4% p y r i t e .  T h i s  u n i t  

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

w i t h  c h e r t y  c a l c - s i l i c a t e .  

U n i t  l b  is a  d a r k  g rey  t o  b l a c k  g r a p h i t i c  q u a r t z i t e  p robab ly  

d e r i v e d  from an o r i g i n a l  g r a p h i t i c  c h e r t .  S u l p h i d e  c o n t e n t  

v a r i e s  from t r a c e  t o  two p e r  c e n t .  G r a p h i t i c  h o r i z o n s  on Knob 

1796 ( s e e  map) a r e  v e r y  s i l i c e o u s ,  and have 10-1576 r u s t y  q u a r t z  

l e n s e s  and v e i n s  which commonly p a r a l l e l  t h e  c r e n u l a t i o n  

f o l i a t i o n .  

Uni t  l e  a d i s t i n c t i v e  brown-weathering u n i t p i s  t h e  most common 

r o c k  t y p e  on t h e  p r o p e r t y .  I t  v a r i e s  from a  medium p u r p l i s h  

brown q u a r t z  b i o t i t e  a n d a l u s i t e + s e r i c i t e  - s c h i s t  t o  a  g rey  q u a r t z  

s e r i c i t e  a n d a l u s i t e + b i o t i t e  - s c h i s t .  A n d a l u s i t e  m e t a c r y s t s  a r e  

c o n c e n t r a t e d  i n  bands  b u t  t h e  l o n g  a x e s  of  t h e  c r y s t a l s  have  a  

random o r i e n t a t i o n  w i t h i n  t h e  c r e n u l a t i o n  f o l i a t i o n  p l a n e .  
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Q u a r t z  l e n s e s ,  r o c k s  and bands  a r e  g e n e r a l l y  p a r a l l e l  t o  t h e  

f o l i a t i o n  p l a n e  and may form up t o  25% of  b i o t i t e - r i c h  s c h i s t  

o u t c r o p s .  

U n i t s 2 a ,  2 b ,  2 d ,  2 f ,  2 g ,  2 j ;  a r e  l i g h t  w e a t h e r i n g ,  

s c a r p  forming c a l c - s i l i c a t e  and m a r b l e s  d i v i d e d  i n t o  s e v e r a l  

i n t e r f i n g e r i n g  u n i t s  o u t l i n e d  below: 

U n i t  2 a  b e s t  exposed on r i d g e s  a t  t h e  n o r t h e n d  of  t h e  p r o p e r t y ,  

c o n s i s t s  of  l i g h t  g r e y  t o  g r e e n  c a l c - s i l i c a t e  bands ,  g rey  marb le ,  

and l i g h t  c o l o u r e d  q u a r t z i t e s .  With t h e  a d d i t i o n  o f  t h i n  bands  

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

i n t e r b e d d e d  c a l c - s i l i c a t e  and b i o t i t e  s c h i s t  o f  Uni t  2b and 2d. 

Uni t  2 f  S e v e r a l  o u t c r o p s  o f  quar tz - se r ic i t e -g raph i t i c  s c h i s t s  

and p h y l l i t e  ( U n i t  2 f )  o c c u r  towards  t h e  b a s e  o f  t h e  calc- 

s i l i c a t e  assemblage .  These r o c k s  a r e  g r a p h i t i c  b u t  a r e  less  

c h e r t y  and more f r i a b l e  t h a n  t h e  g r a p h i t i c  u n i t s  of  l b .  Up t o  

5% p y r r h o t i t e  and p y r i t e  w i t h  t r a c e  c h a l c o p y r i t e  a s  d issemina-  

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

on o u t c r o p s .  

U n i t  2g  c o n s i s t s  of t h i n l y  banded p u r p l e  c h e r t s  w i t h  bands o f  

c a l c - s i l i c a t e .  I t  is e n c l o s e d  by a  much t h i c k e r  a m p h i b o l i t i c  

s e c t i o n  ( 4 b )  d i s c u s s e d  under  Uni t  4b.  

U n i t  2 j  is  a  h e t r o g e n e o u s  m i x t u r e  o f  c a l c - s i l i c a t e ;  g rey  

c r y s t a l l i n e  marb le  and r u s t y  p u r p l e  t o  d a r k  g rey  c h e r t y  bands  

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

c h e r t  bands  may c o n t a i n  up t o  5% p y r i t e  and p y r r h o t i t e  b u t  3% 

is t y p i c a l .  

U n i t  4b c o n s i s t s  of  i n t e r b a n d e d  l i g h t  g reen  c a l c - s i l i c a t e  and 

d a r k  g r e e n  a c t i n o l i t e - c h l o r i t e  r i c h  bands  g r a d i n g  southward  

i n t o  non-ca lca reous  medium t o  d a r k  g r e e n  c h l o r i t e  p h y l l i t e  o f  

Uni t  4 a .  S c a t t e r e d  q u a r t z - s e r i c i t e  bands  ,and r a r e  ou tc rops  

of  a l t e r e d  p y r o x e n i t e  a r e  i n c l u d e d  i n  t h e  4 a  m e t a b a s i t e  u n i t .  
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