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SUMMARY 

T h i s  r e p o r t  p r e s e n t s  r e s u l t s  of t h e  1984 

f i e l d w o r k  on t h e  L i z a r d  claims. The p u r p o s e  of t h e  L i z a r d  

p r o j e c t  was t o  e x p l o r e  f o r  g o l d  m i n e r a l i z a t i o n  a s s o c i a t e d  

w i t h  p y r r h o t i t e  i n  b l a c k  p h y l l i t e .  

I n t e r e s t  i n  t h e  a r e a  was r e v i v e d  by Eureka 

R e s o u r c e s '  d i s c o v e r y  o f  s t r a t a b o u n d  g o l d  o c c u r r e n c e s  a t  

F r a s e r g o l d  Creek,  60 km t o  t h e  n o r t h w e s t .  There ,  

g o l d - p y r i t e  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  an Upper T r i a s s i c  

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

F r a s e r g o l d  Creek geo logy  and A q u i t a i n e ' s  d r i l l  h o l e ,  

t o g e t h e r  w i t h  an  encourag ing  Au v a l u e  from a p i e c e  of c o r e  

from t h e  d r i l l e d  conduc to r  zone (Au 0 .02  o z / t o n ,  Ag 0 . 38  

o z / t o n ) ,  prompted K C M v s  a c q u i s i t i o n  of  t h e  L i z a r d  

claims. 

The p r o j e c t - a r e a  c o v e r s  two c l a i m s ,  L i z a r d  1 

and 2 ( 4 0  u n i t s )  which a r e  whol ly  owned by ~ i d d  Creek 

Mines Ltd .  The claims a r e  l o c a t e d  a p p r o x i m a t e l y  50 km 

n o r t h w e s t  of  C l e a r w a t e r ,  B r i t i s h  Columbia. 

F ie ldwork  was c a r r i e d  o u t  from June  7 t o  

August  25,  1984 and c o n s i s t e d  of  l i n e  c u t t i n g ,  g e o l o g i c  

mapping, EM and magnetometer s u r v e y s  and geochemical  

s a m p l i n g  

The c l a i m s  a r e  u n d e r l a i n  m a i n l y  by b l a c k  

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

and t u f f s  b e l i e v e d  t o  be of t h e  E a g l e  Bay Format ion .  The 

b e s t  m i n e r a l i z e d  o u t c r o p  is a q u a r t z - m u s c o v i t e  s c h i s t  wi th  

up t o  7% p y r i t e  and r a r e  c h a l c o p y r i t e .  It  is 

~ a ~ 0 - d e p l e t e d  and ~ 2 0 - e n r i c h e d .  



Geophysica l  r e s u l t s  i n d i c a t e  t h e  p r e s e n c e  of a 

s i g n i f i c a n t  400 m long,  s t r o n g l y  c o n d u c t i v e  and magne t i c  

zone  on t h e  L i z a r d  g r i d .  It is e s s e n t i a l y  c o i n c i d e n t  w i t h  

a 200 m-long Pb-Zn anomaly and is a s s o c i a t e d  wi th  p y r i t i c  

q u a r t z - s e r i c i t e  s c h i s t  a t  i ts  n o r t h  end,  and w i t h  

p y r r h o t i t e - b e a r i n g  b l a c k  p h y l l i t e  a t  i ts s o u t h  end. 

The magnet ic  c o n d u c t o r  d r i l l e d  by A q u i t a i n e  

w a s  conf i rmed on t h e  GRIT # 6  g r i d ;  it a p p e a r s  t o  t e r m i n a t e  

150 m nor thwes t  of t h e  o l d  d r i l l  h o l e  s i t e .  T h i s  

c o n d u c t o r  a p p e a r s  t o  be on s t r i k e  w i t h  t h e  conduc to r  on 

t h e  L i z a r d  g r i d ,  from which it is s e p a r a t e d  by 1.5 km of 

swamp ground.  

A v o l c a n i c  envi ronment  p r o s p e c t i v e  f o r  

m a s s i v e  s u l p h i d e  d e p o s i t s  is  i n d i c a t e d  i n  t h e  n o r t h e r n  

p a r t  of t h e  L i z a r d  p r o p e r t y .  

The 1984 e x p l o r a t i o n  e x p e n d i t u r e s  on t h e  

L i z a r d  c l a i m s  t o t a l l e d  a p p r o x i m a t e l y  $29,000,  of which 

$16,000 h a s  been a p p l i e d  as a s s e s s m e n t  work. 



CONCLUSIONS 

1 .  C o r r e l a t i o n  of L i z a r d  g e o l o g y  w i t h  r e c e n t  

government mapping t o  t h e  s o u t h e a s t  s u g g e s t s  t h a t  

t h e  rocks  on t h e  p r o p e r t y  be long  t o  t h e  o l d e r  

Devonian t o  M i s s i s s i p p i a n  a g e  F e n n e l 1  and E a g l e  Bay 

Format ions  i n s t e a d  of t h e  T r i a s s i c  Q u e s n e l  Trough 

r o c k s  h o s t i n g  s t r a t a b o u n d  g o l d  m i n e r a l i z a t i o n ,  as 

was p r e v i o u s l y  t h o u g h t .  

The l a c k  of encouraging Au r e s u l t s  from rock and 

s o i l  samples  downgrades t h e  g o l d  p o t e n t i a l  of t h e  

L i z a r d  p r o p e r t y .  However, s i n c e  t h e  EM c o n d u c t o r  

( f r o m  t h e  gold-anomalous p i e c e  of  d r i l l  c o r e )  has  

n o t  been sampled, i t s  g o l d  p o t e n t i a l  remains  

un-eva lua ted .  An e x t e n s i v e  Pb s o i l  anamaly on t h e  

L i z a r d  g r i d ,  w i t h  i s o l a t e d  Au and Zn anomalous 

s a m p l e s ,  p o s s i b l y  r e f l e c t s  minor p r e c i o u s  and base  

metal m i n e r a l i z a t i o n  h o s t e d  i n  q u a r t z  v e i n s  s i n c e  

s e v e r a l  m i n e r a l i z e d  q u a r t z  v e i n s  were found on t h e  

p r o p e r t y .  

The p o s s i b i l i t y  of b a s e  m e t a l  m i n e r a l i z a t i o n  i n  

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

a i r b o r n e  EM anomal ies  and anomalous b a s e  meta l  

v a l u e s  i n  st  ream-sediment and s o i l  samples  t a k e n  

from t h e  n o r t h e r n  p o r t i o n  of L i z a r d  1 .  

4.  The geochemical  anomal ies  on A q u i t a i n e  g r i d s  A and 

D may r e f l e c t  t h e  p r e s e n c e  of  s t r a t a b o u n d  s u l p h i d e ;  

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

t r a n s p o r t e d  m i n e r a l i z e d  b o u l d e r s  from an unknown 

s o u r c e .  



RECOMMENDATIONS 

1 .  The volcanogenic  base  metal  p o t e n t i a l  of t h e  

region i n  t h e  no r th  of L izard  1 should  be explored 

by g e o l o g i c a l  p rospec t ing ,  s o i l  geochemist ry  (where 

a p p l i c a b l e )  and ground geophys ics .  

2 .  Regional e x p l o r a t i o n  should be extended t o  t h e  

n o r t h  and e a s t  of t h e  Lizard  claims t o  e v a l u a t e  t h e  

p o t e n t i a l  fo  r volcanogenic  base metal 

m i n e r a l i z a t i o n .  Favourable  geology should be 

immediately s t aked .  

The source  of geophys i ca l  anomal ies  on t h e  Lizard 

g r i d  and G r i t  # 6  should  be determined by t r ench ing .  

S. G. Enns 

6, Hend r  ickson 



INTRODUCTION 

Ilocation, Access and Terrain 

The L i z a r d  Claim Group is l o c a t e d  i n  c e n t r a l  

B r i t i s h  Columbia a t  120°20'W and 51°51'N: MTS 92P/16. 

The p r o p e r t y  is a p p r o x i m a t e l y  50 km nor thwes t  of 

C l e a r w a t e r  ( F i g u r e  I ) ,  w i t h i n  t h e  bounds of Tree  Farm 

L i c e n c e  No. 18. E j a s  and Maury Lakes a r e  p a r t i a l l y  

w i t h i n  t h e  claim b o u n d a r i e s .  

Access t o  t h e  c l a i m s  is by way of an  e x t e n s i v e  

ne twork  of  w e l l  m a i n t a i n e d  l o g g i n g  r o a d s  o p e r a t e d  by 

C l e a r w a t e r  Timber P r o d u c t s  L td . .  A four-wheel  d r i v e  s p u r  

road  p r o v i d e s  d i r e c t  a c c e s s  t o  t h e  L i z a r d  Gr id  on t h e  

s o u t h e r n  p o r t i o n  of t h e  claims. 

The p r o j e c t  area l i e s  w i t h i n  t h e  n o r t h e a s t e r n  

p a r t  of  t h e  Shuswap Highland.  Topography r a n g e s  from 1300m 

a t  Maury Lake, t o  1700 m a t  t h e  L i z a r d  G r i d .  E j a s  and 

Maury Lakes occupy a narrow swampy v a l l e y  l o c a t e d  between 

rounded h i l l s  t o  t h e  west, and Swayback Ridge t o  t h e  e a s t .  

T h i c k n e s s  of g l a c i a l  d r i f t  v a r i e s  from 7  m i n  

t h e  r e g i o n  n o r t h  of E j a s  Lake (Dawson, 1 9 7 8 )  t o  less t h a n  

1 m o n  Swayback Ridge. Glacial d e p o s i t i o n  h a s  been 

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

minor  h i l l s .  Muskeg-type v e g e t a t i o n  is dominant  over  t h e  

p r o p e r t y .  Well d r a i n e d  a r e a s  are covered  by b l a c k  s p r u c e  

and balsam. 

Property History 

The f i r s t  r e p o r t e d  m i n e r a l  e x p l o r a t i o n  i n  t h e  

a r e a  was conducted  i n  1966 ( S a l a t ,  1 9 7 % ) .  E a r l y  s t a k i n g  

was based on l e a d -  s i l v e r - b e a r i n g  f l o a t  (10 .68% Pb, 950g/t  

Ag ) d i s c o v e r e d  s o u t h  o f  Maury Lake. Reconna i s sance  s o i l  

sampl ing  by A q u i t a i n e  i n  t h i s  v i c i n i t y  showed a few 

m o d e r a t e l y  anomalous z i n c  and c o p p e r  v a l u e s .  T h i s  was 

fo l lowed by a  ground magnetometer and EM Survey.  





A q u i t a i n e  o p t i o n e d  t h e  G R I T  Claims from 

B a r r i e r  Reef Resources Ltd.  i n  May 1977. The s t a k e d  

a r e a  c o n s i s t e d  of 96 u n i t s  o r  2400 h e c t a r e s  i n c l u d i n g  

a d d i t i o n a l  s t a k i n g  by A q u i t a i n e  An a i r b o r n e  EM and 

m a g n e t i c  s u r v e y  was flown by Aeroda t  i n  June  1977 and 

s u b s e q u e n t l y  fo l lowed  by ground g e o p h y s i c s  over  s e l e c t e d  

g r i d s  ( B o e r n e r ,  p e r s .  comm. 1 9 8 4 ) .  A c o i n c i d e n t  magne t i c  

and EM anomaly s i t u a t e d  n o r t h  of E j a s  Lake w a s  t e s t e d  by a  

s i n g l e  diamond d r i l l  h o l e  i n  J a n u a r y  1978 (Dawson, 1978) .  

The conduc to r  was found t o  be a g r a p h i t i c  p y r r h o t i t e  

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

i n  1983 o f  a  p i e c e  of c o r e  i n d i c a t e d  t h e  p r e s e n c e  of 

anomalous g o l d  and s i l v e r  i n  t h e  g r a p h i t i c  

p y r r h o t i t e - b e a r i n g  p h y l l i t e .  

1984 WORIR BRBG 

The L i z a r d  C l a i m s  ( 4 0  u n i t s )  were s t a k e d  i n  

November, 1984 by Ker r ,  Dawson and A s s o c i a t e d  Ltd .  of 

Kamloops, B.C. on b e h a l f  of Kidd Creek Mines Ltd .  ( K C M )  

( F i g u r e  2 ) .  

LIZARD I ,  2 - Claim Status 
Record Ucat lion Record 

Claim Units No. Date Daee 

L i z a r d  7 20 4943 Nov 9/83 Nov 17/83 
L i z a r d  2  20 4944 Nov 7/83 Nov 17/83 

F i e l d  work was performed d u r i n g  t h e  f o l l o w i n g  

p e r i o d s :  

J u n e  7  t o  20, J u l y  7  t o  10 and August 9 t o  30. 

Two g r i d s  ( t o t a l l i n g  3.1 l ine-km) were 

e s t a b l i s h e d  f o r  g e o p h y s i c s  and c o n s i s t e d  of 1680 m on t h e  





L i z a r d  Gr id  and 1410 m on t h e  G R I T  # 6  Grid  a s  i n d i c a t e d  on 

F i g u r e  4 .  S o i l  sampling was s u b s e q u e n t l y  c a r r i e d  o u t  over  

p o r t i o n s  of most l i n e s  a t  2 0  m i n t e r v a l s ,  e x c e p t  f o r  l i n e s  

100N t h r o u g h  t o  527N on L i z a r d  Gr id  which were c o m p l e t e l y  

sampled.  

Geo log ic  mapping a t  a  s c a l e  of 1  : 10,000 was 

conduc ted  a l o n g  a l l  e x i s t i n g  l o g g i n g  r o a d s .  Pace and 

compass t r a v e r s e s  were used t o  map t h e  n o r t h w e s t  p o r t i o n  

o f  t h e  L i z a r d  1 c l a i m .  

St ream sed iment  and rock  sampl ing  were 

conduc ted  o v e r  t h e  e n t i r e  p r o p e r t y .  

GEOLOGY 

Regional Geology 

The L i z a r d  claim g r o u p  l ies  w i t h i n  t h e  Fennel  

Format ion  and t h e  Kaza Group r o c k s  of  t h e  Omineca 

C r y s t a l l i n e  B e l t ,  ( F i g u r e  3 ) .  The l i t h o l o g y  shown as Kaza 

Group rocks  under ly ing  Maury Lake and Swayback Ridge i n  

F i g u r e  3 ,  is b e l i e v e d  t o  be  Eag le  Bay Format ion  on t h e  

b a s i s  of l i t h o l o g i c  s i m i l a r i t y  between t h e  rocks  on t h e  

p r o p e r t y  and t h o s e  d e s c r i b e d  by P r e t o  ( 1981 ) and P r e t o  and 

S c h i a r i z z a  ( 1 9 8 2 ) .  The Omineca B e l t  is a  c o l l a g e  of 

m i d - P r o t e r o z o i c  m i o g e o c l i n a l  rocks  comprised  of P a l e o z o i c  

and lower  Mesozoic v o l c a n i c  and p e l i t i c  rocks  and l o c a l  

P recambr ian  c r y s t a l l i n e  basement .  The r o c k s  were h i g h l y  

deformed and v a r i a b l y  metamorphosed up t o  h igh-grades  i n  

mid-Mesozoic t o  e a r l y  T e r t i a r y  t i m e ,  These rocks  a r e  

i n t r u d e d  by J u r a s s i c  and C r e t a c e o u s  p l u t o n s  (Monger e t  a l ,  -- 
1 9 8 2 ) .  

Fennel  and E a g l e  Bay Format ions  occupy t h e  

w e s t e r n  p a r t  of t h e  Omineca C r y s t a l l i n e  B e l t .  The former  

c o r r e l a t e s  wi th  t h e  A n t l e r  Format ion  o f  t h e  S l i d e  Mountain 

Group, t h e  l a t t e r  is a  p a r t  of t h e  Mount I d a  Group ( P r e t o ,  

1 9 8 2 ) .  



TABLE 1 

Table 1 Proposed lithologic correlations 
of the Omineca Crystalline Belt west 
of the Shuswap and Monashee complexes 
with the stratigraphy of the Kootenay 
Arc. (Preto, 1981). 



The Fennel  Format ion  c o n s i s t s  of  v o l c a n i c  

g r e e n s t o n e s  w i t h  minor i n t e r b e d d e d  c h e r t ,  a r g i l l i t e  and 

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

c a r b o n a t e  l e n s e s  (Aggarwal e t  a l ,  1 9 8 4 ) .  The Eag le  Bay -- 
Format ion  i n c l u d e s  a  broad assemblage  of m a f i c  and f e l s i c  

m e t a v o l c a n i c  and metased imenta ry  r o c k s  w i t h  numerous 

l e n s e s  of  c a r b o n a t e  ( P r e t o ,  1 9 8 1 ) .  

The s t r a t i g r a p h i c  and age  r e l a t i o n s h i p s  

be tween t h e s e  two f o r m a t i o n s  a r e  n o t  w e l l  e s t a b l i s h e d .  

Campbell  and T i p p e r  (1971)  proposed a  r e v e r s e  o r  t h r u s t  

f a u l t  g e n e r a t i n g  an  unconformable c o n t a c t .  P r e t o  ( 1979) 

s u g g e s t e d  t h a t  t h e  Eagle  Bay conformably  o v e r l i e s  t h e  

F e n n e l  Format ion .  P r e t o  and S c h i a r i z z a  ( 1 9 8 2 )  s u g g e s t e d  

t h a t  t h e  Upper M i s s i s s i p p i a n  t o  l a t e  Permian Fennel  

Format ion  is ,  i n  p a r t ,  c o e v a l  wi th  and ,  i n  p a r t ,  o v e r l i e s  

t h e  E a g l e  Bay Formation of  l a t e  Devonian t o  l a t e  

M i s s i s s i p i a n  age .  

W e s t  of t h e  L i z a r d  p r o p e r t y  is t h e  Quesne l  

Trough,  which is a  l i n e a r  b e l t  of e a r l y  Mesozoic v o l c a n i c  

and s e d i m e n t a r y  rocks  l y i n g  a l o n g  t h e  w e s t e r n  margin of 

t h e  Qmineca C r y s t a l l i n e  B e l t .  The Q u e s n e l  Trough is i n  

f a u l t  c o n t a c t  on t h e  west by t h e  Cache Creek Group and on 

t h e  east by o l d e r  P a l e o z o i c  and Precambrian  s t r a t a .  The 

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

a s s e m b l a g e  formed a t  a  consuming p l a t e  margin  above an  

e a s t e r l y  d i p p i n g  s u b d u c t i o n  zone which e x i s t e d  from l a t e  

T r i a s s i c  t o  e a r l y  J u r a s s i c  t i m e  ( S a l e k e n  and Simpson, 

1 9 8 4 ) .  



Introduction 

I n t e r e s t  i n  t h e  a r e a  w a s  r e v i v e d  by Eureka 

Resources  ' d i s c o v e r y  of s t r a t a b o u n d  g o l d  o c c u r r e n c e s  a t  

F r a s e r g o l d  Creek.  There ,  g o l d - p y r i t e  m i n e r a l i z a t i o n  

o c c u r s  a long  a n  i r o n - c a r b o n a t e -  r i c h  h o r i z o n  w i t h i n  t h e  

Upper T r i a s s i c  a r g  i l l i t e  sequence  which h a s  been h i g h l y  

deformed and metamorphosed t o  p h y l l i t e  ( S a l a k e n  and 

Simpson, 1 9 8 4 ) .  Apparent  l i t h o l o g i c  s i m i l a r i t i e s  between 

t h e  l i t h o l o g i e s  a t  F r a s e r g o l d  Creek and l i t h o l o g i e s  

i n t e r s e c t e d  by A q u i t a i n e ' s  s i n g l e  d r i l l  h o l e ,  t o g e t h e r  

w i t h  encourag ing  Au v a l u e s  from a p i e c e  o f  c o r e  from t h e  

c o n d u c t o r  zone (Au 0.02 o z / t o n ,  Ag 0.38 o z / t o n )  , prompted 

K C M ' s  a c q u i s i t i o n  of t h e  L i z a r d  claims. 
I 

I Lithology and Stratigraphy 

Ten l i t h o l o g i c a l  u n i t s  were mapped ( F i g u r e s  4 

and 5 )  on t h e  L i z a r d  p r o p e r t y .  D e t a i l e d  d e s c r i p t i o n s  of 

e a c h  map-unit a r e  found i n  Appendix B. 

The E a g l e  Bay Formation u n d e r l i e s  g r e a t e r  t h a n  

80 p e r c e n t  of t h e  L i z a r d  c l a i m s .  Q u a r t z i t e  ( u n i t  2 a )  and 

p h y l l i t e  ( u n i t  2b)  domina te ;  w h i t e  q u a r t z - m u s c o v i t e  s c h i s t  

( u n i t  2 c ) ,  l a p i l l i  b l o c k  t u f f  ( u n i t  2 e )  and meta b lock  ash  

f l o w  ( u n i t  2 f )  a r e  s u b o r d i n a t e .  

The Fennel  Format ion  is r e p r e s e n t e d  by b a s a l t  

( u n i t  l a )  I and s i l t s t o n e  . ( u n i t  l c ) .  me Eag le  Bay 

Format ion  is i n t e r p r e t e d  t o  conformably  o v e r l i e  t h e  Fennel  

Format ion .  

On t h e  p r o p e r t y ,  t h e  m e t a s e d i m e n t a r y  rocks  of 

t h e  E a g l e  Bay Format ion  r a n g e  from c a r b o n a t e  t o  

q u a r t z i t e  and q u a r t z - g r a n u l e  cong lomera te  t o  p h y l l i t e  and 

a n d a l u s i t e  s c h i s t s  (Appendix B). P y r i t e  and p y r r h o t i t e  

t o t a l l i n g  2% and r a r e l y ,  c h a l c o p y r i t e  ( ( 1 % )  a r e  



d i s s e m i n a t e d  th roughou t  t h e  m e t a s e d i m e n t a r y  r o c k ,  however, 

t h e  s u l p h i d e s  a r e  most common i n  t h e  p h y l l i t e s .  

The p y r o c l a s t i c s  are t h i c k e s t  i n  t h e  n o r t h e r n  

p a r t  of t h e  L i z a r d  1 c l a im.  F e l d s p a r - q u a r t z  c r y s t a l  t u f f  

( u n i t  2 d ) ,  meta block-ash f l a w  and minor i n t e r f i n g e r i n g s  

of  se r ic i te  s c h i s t  ( m e t a f e l s i c  t u f f )  and p h y l l i t e  a r e  

p r e s e n t .  R e l a t i v e l y  narrow zones  of quar tz -muscov i t e  

s c h i s t  and c h l o r i t e - q u a r t z - m u s c o v i t e  s c h i s t  ( u n i t  2 c )  

are  h o s t e d  i n  a  sequence  of  q u a r t z i t i c  and p h y l l i t i c  rocks  

i n  t h e  s o u t h e a s t e r n  p a r t  of  L i z a r d  2  ( F i g u r e  5 ) .  The 

e x p o s u r e  of  quar tz -muscov i t e  s c h i s t  u n i t  h a s  been eroded 

away t o  t h e  s o u t h ;  i t s  e x t e n t  t o  t h e  n o r t h  is p r e s e n t l y  

unknown. 

A t o t a l  of  e l e v e n  samples  ( 9  i g n e o u s ,  2  

s e d i m e n t a r y )  were s e l e c t e d  f o r  whole rock a n a l y s i s .  Two 

samples  a s s o c i a t e d  wi th  p y r i t e  m i n e r a l i z a t i o n  a p p e a r  t o  be 

p e r v a s i v e l y  a l t e r e d .  S e l e c t e d  p l o t s  of whole rock  d a t a  

a r e  l i s t e d  i n  Appendix H .  

A MgO v s  FeO v a r i a t i o n  d iagram ( F i g u r e  9 )  

shows t h a t  t h e  p l o t  p o i n t s  are s c a t t e r e d  a b o u t  a l i n e  

d e l i n e a t i n g  t h e  Cascades t r e n d .  Seven of n i n e  samples ,  

when p l o t t e d  on an a l k a l i  " i g n e o u s  spec t rum"  diagram 

( F i g u r e  1 0 )  f a l l  o u t s i d e  of  t h e  e n v e l o p e .  Two samples  

a s s o c i a t e d  w i t h  p y r i t e  m i n e r a l i z a t i o n  d i s p l a y  Ma20 

d e p l e t i o n  when compared t o  t y p i c a l  modern v o l c a n i c  t e r r a n e  

Na20 c o n t e n t s  (Condie and Moore, 1 9 7 7 ) .  The o t h e r  

samples  a r e  i n t e r p r e t e d  t o  h a v e  undergone K20 

e n r i c h m e n t .  Whole-rock geochemica l  a n a l y s e s ,  which form 

t h e  b a s i s  of  t h e  p l o t s ,  a r e  g i v e n  as computer  p r i n t - o u t  

r e p o r t s  and a r e  inc luded  i n  Appendix G. 



I n t e r p r e t a t i o n  of  g e o l o g i c  d a t a  g e n e r a t e d  

d u r i n g  t h e  1984 f i e l d  s e a s o n  on t h e  L i z a r d  P r o j e c t  

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

p r e v i o u s  r e p o r t s  ( S a l a t ,  1978, Campbell  and T i p p e r ,  

1971 ) . 
The two mapped u n i t s  shown a s  Sicamous 

Format ion  and q u a r t z  monzonite  om S a l a t  's  ( 1978) g e o l o g i c  

map, were found t o  be  i n c o r r e c t .  These two u n i t s  

c o r r e l a t e  b e t t e r  wi th  r e c e n t  l i t h o l o g i c  d e s c r i p t i o n s  of 

t h e  E a g l e  Bay Formation.  T h i s  c o r r e l a t i o n  is suppor ted  by 

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

Bay r o c k s  from t h e  Vernon map-area by  P r e t o  ( 1981 1, P i e t o  

( 1 9 8 2 )  and Aggarwal e t  a1 ( 1 9 8 4 ) .  The p r e v i o u s l y  mapped -- 
C r e t a c e o u s ?  c r y s t a l l i n e  q u a r t z  monzoni te  u n i t ,  l y i n g  west 

of  Maury Lake, was found t o  be a  m a s s i v e  p y r o e l a s t i c  f low,  

which  e x h i b i t s  i n c r e a s i n g l y  s t r o n g e r  s c h i s t o s i t y  t o  t h e  

w e s t .  

S t r u c t u r a l  d a t a  on t h e  L i z a r d  claims was 

l a r g e l y  o b t a i n e d  from metased imenta ry  r o c k s ,  p r e d o m i n a n t l y  

from t h e  p h y l l i t e .  The rock  u n i t s  d i p  a b o u t  3 0 "  t o  t h e  

s o u t h w e s t .  

The metased imenta ry  - m e t a v o l c a n i c  rock 

s u c c e s s i o n  o c c u r s  w i t h i n  an  o v e r t u r n e d  i s o c l i n a l  (class  2 )  

a n t i f o r m a l  f o l d  ( F i g u r e s  4 and 5 )  w i t h  a s h a l l o w  p lunge  t o  

t h e  n o r t h w e s t .  A x i a l  p l a n e s  a r e  p a r a l l e l  t o  s c h i s t o s i t y .  

Two p h a s e s  of f o l d i n g  have  been d e f i n e d ;  a t h i r d  phase  

i d e n t i f i e d  by P r e t o  (1982)  w a s  n o t  conf i rmed .  

The p r i m a r y  phase  of  f o l d i n g  ( P ~  is d e f i n e d  

i n  p t y g m a t i c a l l y  f o l d e d  q u a r t z  v e i n s  i n  p h y l l i t e  ( P l a t e  



P l a t e  2 a  P t y g m a t i c a l l y  f o l d e d  quartz v e i n s  i n  
b l a c k  p h y l l i t e  

P l a t e  2b Reverse k i n k  b a n d  i n  b l a c k  p h y l l i t e  



2 a ) .  P a r a s i t i c  f o l d s  w i t h  a m p l i t u d e s  g r e a t e r  t h a n  one 

m e t r e  are p r e s e n t  on t h e  s o u t h  l imb  of t h e  major  a n t i f o r m  

and r e f l e c t  syn F1 d e f o r m a t i o n .  

F2 is d e f i n e d  by p t y g m a t i c a l l y  f o l d e d  q u a r t z  

v e i n s  w i t h  a x i a l  p l a n e s  t h a t  a r e  a p p r o x i n a t e l y  normal t o  

a x i a l  p l a n e s  of  F1 v e i n s .  

s p o r a d i c a l l y  deve loped  r e v e r s e  k i n k  bands  a r e  

s t r u c t u r e s  which appear  t o  b e  e i t h e r  syn  o r  p o s t  F2 

d e f o r m a t i o n .  

The t e c t o n i c  f a b r i c  as d e f i n e d  by s c h i s t o s i t y  

p a r a l l e l  t o  bedding h a s  a n o r t h w e s t  s t r i k e  d i r e c t i o n .  

Maximum, minimum and median d i p s  are 90" ,  1 0 "  and 30"  t o  

t h e  s o u t h w e s t ,  r e s p e c t i v e l y  ( F i g u r e  1 2 ) .  

P r imary  and s e c o n d a r y  s c h i s t o s i t i e s  (S1 and 

S2 r e s p e c t i v e l y )  a r e  u b i q u i t o u s  t h r o u g h o u t  t h e  

p h y l l i t e s .  Both s t r u c t u r e s  are p a r a l l e l  t o  bedding/  

band ing .  S1 d e f i n e s  t h e  dominant  c l e a v a g e  i n  t h e  rock,  

S2 d e f i n e s  t h e  superimposed c r e n u l a t i o n  c l e a v a g e .  $3 

is  r e p r e s e n t e d  by l i n e a t i o n s  o b l i q u e  t o  S1 and S2. 

S3 w a s  obse rved  l o c a l l y  b u t  is  n o t  w e l l  d e f i n e d  

Both r e g i o n a l  and c o n t a c t  metamorphism have 

a f f e c t e d  t h e  metased imenta ry  and m e t a v o l c a n i c  rock  u n i t s  

on t h e  claims. 

Reg iona l  lower g r e e n s c h i s t  f a c i e s  metamorphism 

h a s  a f f e c t e d  b o t h  t h e  Fennel  and E a g l e  Bay Format ions  i n  

t h i s  r e g i o n  ( P r e t o ,  1982, Aggarwal e t  a l ,  1 9 8 4 ) .  Low-grade -- 
c o n t a c t  metamorphism h a s  a f f e c t e d  a t  leas t  t h e  s o u t h e r n  

p a r t  o f  L i z a r d  2 .  P rograde  c o n t a c t  metamorphism h a s  

r e s u l t e d  i n  t h e  g e n e r a t i o n  o f  ' t h e r m a l  b i o t i t e '  i n  

q u a r t z i t i c  rock a s  w e l l  as a low-grade metamorphic m i n e r a l  

L; a s s e m b l a g e  i n  p e l i t i c  rock which h a s  a l t e r e d  t o  a n d a l u s i t e  



and c o r d i e r i t e - b e a r i n g  s c h i s t s  (Appendix B, samples  E l  7 

and E 1 8 ) .  The p r e s e n c e  of c o r d i e r i t e  i n d i c a t e s  t h a t  p a r t s  

o f  L i z a r d  2 have  a t t a i n e d  middle-grade  c o n t a c t  metamorphic 

f a c i e s .  The p r e s e n c e  of r h y o l i t e  s i l l s  and dykes ,  shown 

on F i g u r e  4 a s  map u n i t s  l b  and 2c,  i n d i c a t e s  t h e  

p r o x i m i t y  of i n t r u s i v e  rocks  p r o b a b l y  of C r e t a c e o u s  age ,  

which are t h e  c a u s e  of c o n t a c t  metamorphism. 

Mineralization 

M i n e r a l i z a t i o n  on t h e  L i z a r d  c l a i m s  is 

s p a r s e .  

The most s i g n i f i c a n t  m i n e r a l i z a t i o n  on t h e  

p r o p e r t y  o c c u r s  on t h e  L i z a r d  2 claim a t  t h e  n o r t h  end of 

t h e  L i z a r d  g r i d  ( F i g u r e  4 ) .  A p y r i t i c  quar tz -muscov i t e  

s c h i s t ,  c o n t a i n s  up t o  7 p e r c e n t  d i s s e m i n a t e d  p y r i t e ,  

minor p y r r h o t i t e  and r a r e  c h a l c o p y r i t e .  

Discussion 

The problems of c o r r e l a t i o n  of  t h e  Eagle  Bay, 

F e n n e l  and Sicamous Format ions  w i t h  Kootenay Arc 

s t r a t i g r a p h y  s t i l l  p e r s i s t  because  of  t h e  l a c k  of 

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

i n f o r m a t i o n  from t h e  E a g l e  Bay and Sicamous Format ions .  

The L i z a r d  p r o p e r t y  is s i t u a t e d  n e a r  t h e  

c o n t a c t  between t h e  Quesne l  Trough and t h e  o l d e r  

s t r a t i g r a p h y  b e l i e v e d  t o  be Eag le  Bay and Fenne l1  

Format ion  rocks .  The Q u e s n e l  Trough, of T r i a s s i c  i s l a n d  

arc a f f i n i t y  ( S a l a k e n  and Simpson, 1 9 8 4 1 ,  l i e s  t o  t h e  west 

o f  t h e  p r o p e r t y .  To t h e  e a s t  l i e  t h e  Fennel. and E a g l e  Bay 

F o r m a t i o n s  of  Upper Devonian t o  M i s s i s s i p p i a n  age .  The 

Q u e s n e l  Trough c o n t a i n s  s e v e r a l  s t r a t a b o u n d  g o l d  d e p o s i t s  

( F r a s e r g o l d ,  Jamboree and QR) which are b e l i e v e d  t o  be 

p r o d u c t s  of mar ine  e x h a l a t i v e  o r  f u m e r o l i c  a c t i v i t y  which 
/ ,  
$,_I r e s u l t e d  i n  g o l d  d e p o s i t i o n  a l o n g  o r  s l i g h t l y  below t h e  



t h e  s e a  f l o o r .  The Chu Chua m a s s i v e  s u l p h i d e  d e p o s i t ,  

b e l i e v e d  t o  be a  Besshi - type  d e p o s i t ,  l i e s  i n  o l d e r  

F e n n e l l  Format ion ,  w i t h i n  t h e  Adams P l a t e a u  r e g i o n  of t h e  

Omineca B e l t .  

G e o l o g i c a l  mapping on t h e  p r o p e r t y  r e v e a l e d  

t h a t  t h e  d i f f e r e n c e s  between t h e  p h y l l i t i c  members of t h e  

E a g l e  Bay Formation and t h o s e  of  t h e  Q u e s n e l  Trough a r e  

s u b t l e ,  s u g g e s t i n g  t h a t  t h e  L i z a r d  r o c k s  are o l d e r  t h a n  

Q u e s n e l  Trough rocks .  For example,  t h e  d e g r e e  of 

d e f o r m a t i o n  of  t h e  Eagle  Bay r o c k s  is more i n t e n s e  t h a n  

t h o s e  of t h e  Quesne l  Trough. S i g n i f i c a n t  g o l d  

m i n e r a l i z a t i o n  was no t  e n c o u n t e r e d  d u r i n g  1984  f i e l d  work. 

The two b e s t  v a l u e s  were 3 1 5  ppb  Au from a se r i c i t i c  rock 

and 265 ppb Au from a p h y l l i t e  sample .  T h i s  downplays t h e  

g o l d  p o t e n t i a l  on t h e  L i z a r d  claims. 

The rocks  mapped as E a g l e  Bay Format ion  on t h e  

L i z a r d  p r o p e r t y  l i e  d i r e c t l y  on s t r i k e  w i t h  a l i t h o l o g i c  

u n i t  ( u n d i f f e r e n t i a t e d )  mapped a s  F e n n e l l  Format ion  by 

r e c e n t  government mapping i n  t h e  C l e a r w a t e r  Peak a r e a .  

T h i s  u n d i f f e r e n t i a t e d  sequence  o f  F e n n e l l  r o c k s  e x t e n d s  

a l o n g  s t r i k e  toward t h e  Chu Chua m a s s i v e  s u l p h i d e  d e p o s i t .  

A m a s s i v e  s u l p h i d e  envi ronment  is s u g g e s t e d  by t h e  

d i s c o v e r y  of i n t e r m e d i a t e  t o  f e l s i c  p y r o c l a s t i c  rocks  on 

t h e  n o r t h e r n  p o r t i o n  of t h e  L i z a r d  p r o p e r t y  and by t h e  

e x i s t e n c e  of EM c o n d u c t o r s  i n d i c a t e d  by A q u i t a i n e  's 1977 

a i r b o r n e  s u r v e y  over  t h i s  a r e a .  The f a c t  t h a t  t h e s e  rocks  

a r e  p r o b a b l y  s i m i l a r  i n  age  t o ,  and on s t r i k e  w i t h  rocks  

h o s t i n g  t h e  Chu Chua d e p o s i t  f u r t h e r  s u g g e s t s  t h e  mass ive  

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



GEOCHEMISTRY 

Introduction 

A t o t a l  of 336 ( 1 4 2  s o i l ,  5 3  stream s i l t  and 

141 r o c k )  samples  were c o l l e c t e d  on t h e  L i z a r d  p r o p e r t y  i n  

1984 and were submi t t ed  f o r  geochemical  a n a l y s i s .  

S o i l  sampling was c a r r i e d  o u t  a t  20 m 

i n t e r v a l s  over  c u t  l i n e s  of t h e  L i z a r d  and G R I T  #6  g r i d s  

( F i g u r e s  1 3 a , b , c ,  1 5 a , b ) .  A  t o t a l  of 130 and 12 samples  

were c o l l e c t e d ,  r e s p e c t i v e l y  o v e r  t h e s e  g r i d s .  The B 

hor izon-bedrock  i n t e r f a c e  and C hor izon-bedrock  i n t e r f a c e  

w a s  r o u t i n e l y  sampled.  Depths t o  t h e s e  i n t e r f a c e s  ranged 

f rom 2 0  t o  120 c m .  For t h e  most p a r t ,  t h e  d e p t h  r e q u i r e d  

f o r  sampl ing  p rec luded  t h e  use o f  ma t tock  o r  s o i l  auger .  

A  long-handled  s h o v e l  ( supp lemented  by t r o w e l )  , was found 

t o  be  t h e  most e f f e c t i v e  t o o l  f o r  sampl ing .  Twenty-f i v e  --a 
, P s a m p l e s  c o l l e c t e d  p e r  man-day was c o n s i d e r e d  t o  be good 

p r o d u c t i o n .  

Samples were c o l l e c t e d  i n  K r a f t  paper  

e n v e l o p e s ,  p a r t i a l l y  d r i e d  a t  room t e m p e r a t u r e ,  and 

d e l i v e r e d  t o  A c m e  A n a l y t i c a l  L a b o r a t o r i e s  Ltd . , ( A c m e )  

Vancouver.  Z'he samples were d r i e d  a t  60°C, s i e v e d  t o  -80 

mesh and a n a l y s e d .  A l l  p u l p s  and o v e r s i z e  m a t e r i a l  were 

r e t a i n e d .  

The -80 mesh f r a c t i o n  was a n a l y s e d  as f o l l o w s :  

A 0.500 g sample w a s  d i g e s t e d  w i t h  3 m l  3 :  123 WCl-HN03-  

H20 a t  95°C f o r  one hour  and d i l u t e d  t o  10 m l  w i th  

w a t e r ,  The s o l u t i o n  was a n a l y s e d  by i n d u c t i v e l y  coupled  

p lasma  ( I C P )  f o r  A g ,  Cu, Pb, Zn. Using t h e  same sample 

p r e p a r a t i o n  as above,  Atomic A b s o r p t i o n  S p e c t r o m e t r y  ( A A )  

was performed on Au and Ba. I n  t h e  case of  Au, a l a r g e r  

s a m p l e  ( 10 g )  w a s  used.  

d;' Stream sediment  samples  composed of r e l a t i v e l y  

f i n e - g r a i n e d  s i l ts  and s a n d s  were c o l l e c t e d  from s t r e a m s  



and runoffs. Sample media was variable depending on 

stream conditions but mid-stream/side-stream bar material 

containing physically weathered detritus was considered 

ideal sample material. A 300 g sample was considered an 

optimum size for element homogeneity. Samples were 

collected in Kraft paper envelopes, dried at room 

temperature, then delivered to Acme in Vancouver where 

they were sieved to -80 mesh. This size fraction was 

analysed by methods described above. 

A11 outcrops encountered in the course of 

geological mapping were geochemically sampled. 

Rock samples ranged from 0.5 to 1.5 kg of 

unweathered material. All samples were pulverized to -100 

mesh and analysed by methods outlined above. X-Ray Assay 

Laboratories Limited (X-RAY) of Don Mills, Ontario 

performed whole rock analysis by X-ray fluorescence ( X R F )  

and 35-element analysis neutron activation analysis (NAA), 

and direct current plasma analysis (DCP) on selected 

samples (Appendix F). 

Orientation Survey 

A rudimentary orientation survey was conducted 

on the Lizard Grid (Figure 13 a, b, c) to determine the 

optimum soil horizon for analysis. The orientation was 

performed by sampling 'pits' at 20 m intervals on lines 

200M and 100N. All horizons intersected were sampled i.e. 

A,B,C, B-bedrock interface, C-bedrock interface. Never 

were all horizons intersected at one locality. 

Soil horizon development on the Lizard Gris is 

poor. The iron-rich B horizon is largely absent as is the 

leached lower A horizon. 



S i e v i n g  a t  -80 mesh was c o n s i d e r e d  s u f f i c i e n t  

f o r  a l l  a n a l y s e s .  Analyses  were conducted  by Acme of 

Vancouver.  ICP and AA a n a l y s i s  were employed on Ag, Cu, 

Pb, Zn and Au, Ba r e s p e c t i v e l y .  

Data i n d i c a t e d  t h a t  sampl ing  t h e  C h o r i z o n  

bedrock  i n t e r f a c e  would maximize e s s e n t i a l l y  a l l  base  

metal a n a l y t i c a l  v a l u e s .  

Presentat ion 

The l o c a t i o n s  of a l l  s o i l  samples  a r e  shown on 

F i g u r e s  13a and 15a i n  Appendix F. S o i l  r e s u l t s  a r e  

i n d i c a t e d  on F i g u r e s  13b ,c  and 15b. S t ream geochemical  

a n o m a l i e s  are i n d i c a t e d  on F i g u r e  16a. 

A t o t a l  of  43 rock sample  l o c a t i o n s  a l o n g  l i n e  357N 

a r e  shown on F i g u r e  5 .  Whole rock  a n a l y s i s  l o c a t i o n s  a r e  
shown on F i g u r e  4 .  

Geochemical r e s u l t s  f o r  s o i l  and s t r e a m  

s e d i m e n t s  and f o r  rock samples  are l i s t e d  by t y p e  i n  

Appendix D. 

The methods for t h e  d e t e r m i n a t i o n  of f i r s t  and 

second  o r d e r  geochemical  a n o m a l i e s  a r e  d i s c u s s e d  i n  

Appendix C .  Tables  2 ,  3 and 4  l i s t  t h e  d e f i n i t i o n s  of 

t h r e s h o l d  v a l u e s  used t o  d e t e r m i n e  a n o m a l i e s .  



TABLE 2 

Def in i t ion  of S o i l  Geochemical A n o ~ a l i e s  

Element F i r s t  Order Second Order Background 

Ag > 1 . 5  ppm > 0 . 7  ppm 0 . 1 - 0 . 2  ppm 

Au > 60  ppb > 4 0  ppb 5 P P ~  
Ba > 3 0 0  ppm > 2 5 0  ppm 100 ppm 

Cu > 55  ppm > 4 5  ppm 2 4  ppm 

~b > 100 ppm > 5 0  ppm 21 P P ~  
Zn > 570 ppm > 290 ppm 105 ppm 

Def in i t ion  of Stream Sediment Anomalies 

Element F i r s t  Order Second Order Background 

AS > 1 . 5  ppm n/a 0 . 1  ppm 

Au > 30 ppb n/a 5 P P ~  
Ba > 500  ppm n/a 1 1  0 ppm 

Cu > 50 ppm n/a 19 PPm 
Pb > 4 0  ppm n/a 1 4  pPm 
Zn > 200 ppm w"a 6 3  ppm 

Def ini t ion of  Rock Geochemical h o m a l i e s  

Element F i r s t  Order Second Order Background 

AS > 2 . 0  ppm > 1 . 0  ppm 0 . 3  ppm 

Au > 150 ppb > 20 ppb 7 P P ~  
Ba > I 2 0 0  ppm > 7 0 0  ppm 100 ppm 

Cu > 75  ppm > 60 ppm 25 PPm 
Pb > 5 0  ppm > 3 0  ppm 7 PPm 
Zn > 300 ppm > 2 2 5  ppm 80 PPm 



1984 Soil Sapling Results 

Lizard Grid-Base metal soil anomalies 

The most s i g n i f i c a n t  b a s e  m e t a l  s o i l  anomaly 

is i n d i c a t e d  on F i g u r e  13c. I t  is a f i r s t  o r d e r  Pb-Zn 

anomaly w i t h  s e v e r a l  second o r d e r  Cu anomalous v a l u e s .  

T h i s  anomaly s t r i k e s  nor thwes t  and e x t e n d s  from l i n e  200N 

t o  l i n e  405N. I t  c o r r e s p o n d s  c l o s e l y  t o  a s t r o n g  EM 

c o n d u c t o r  a x i s .  The n o r t h e r n  e x t e n t  of t h e  anomaly 

o v e r l i e s  an a l t e r e d  p y r i t i c ,  quar tz -muscov i t e  s c h i s t .  

Lizard Grid - Au, Ag soil anomalies 

None of t h e  p r e c i o u s  metal s o i l  anomal ies  are 

c o n s i d e r e d  t o  be s i g n i f i c a n t  because  s o  few a r e  p r e s e n t  as 

i s o l a t e d ,  p o o r l y  r e p r o d u c e a b l e ,  anomalous samples .  Some 

Ba-enrichment is a l s o  p r e s e n t  i n  f i v e  i s o l a t e d  samples ,  

b u t  shows no p a t t e r n .  

C o i n c i d e n t ,  f i r s t  o r d e r  Au and second o r d e r  Ag 

s o i l  anomal ies  a r e  r e s t r i c t e d  t o  two l o c a l i t i e s .  The 

f i r s t  o r d e r  anomaly on l i n e  200N a t  140E, e x h i b i t s  Au and 

Ag v a l u e s  of 290 ppb and 25  ppm, r e s p e c t i v e l y .  The second 

o r d e r  anomaly ( 6 0  ppb, 0.7 ppm) is on l i n e  300N a t  100E. 

Both anomal ies  a r e  i s o l a t e d  and d i s p l a y  no downslope metal 

d i s p e r s i o n .  

An i s o l a t e d  second o r d e r  Au anomaly ( 5 5  ppb)  

on L i n e  405N a t  60W, d i s p l a y s  no b a s e  m e t a l  s u p p o r t .  

Sampling n o r t h  of t h i s  l o c a t i o n  h a s  n o t  been s u f f i c i e n t  t o  

i d e n t i f y  m e t a l  d i s p e r s i o n  p a t t e r n s .  

A f i r s t  o r d e r  Ag anomaly ( 1 . 6  ppm) on l i n e  

200N a t  20W h a s  a s s o c i a t e d  f i r s t  o r d e r  Pbr Zn and second 

o r d e r  Cu v a l u e s .  Black p h y l l i t e  o u t c r o p s  t o  t h e  s o u t h  and 

is i n t e r p r e t e d  t o  u n d e r l i e  t h e  sample  s i t e .  Second o r d e r  

Ag s o i l  anomal ies  a r e  b r o a d l y  a s s o c i a t e d  w i t h  downslope 

d i s p e r s i o n  of  base  m e t a l s .  



1978 Wquitaine Soil Sampling Results 

By a p p l y i n g  t h e s h h o l d  v a l u e s  from Tab le  2 t o  

A q u i t a i n e "  1978 sampl ing  r e s u l t s ,  s e v e r a l  anomalous a r e a s  

a r e  i n d i c a t e d .  Two g r i d s ,  A and B used by A q u i t a i n e ,  a r e  

shown i n  F i g u r e s  16a ,b  and c. Geochemical d a t a  f o r  t h e s e  

a r e a s  h a s  been t a k e n  from S a l a t ' s  1978 r e p o r t .  

Gr id  A d i s p l a y s  a 300 m long  band of f i r s t  and 

second  o r d e r  Cu, Pb, Zn and Ag a n o m a l i e s  c o v e r i n g  t h e  

c o n t a c t  between b l a c k  p h y l l i t e  and p y r o c l a s t i c  rock west 

o f  Maury Lake. M i n e r a l i z a t i o n  h a s  n o t  been d e t e c t e d  i n  

t h e s e  r o c k s .  

Gr id  B c o n t a i n s  second o r d e r  Pb, Zn and 

f i r s t  o r d e r  Ag anomal ies  d i s p e r s e d  over  an area 400 m i n  

d i a m e t e r ,  immedia te ly  s o u t h  of  E a s t  Maury Lake. 

Gr id  C ( n o t  shown) ,  s i t u a t e d  15 krn nor thwes t  

o f  Robinson Lake, d i s p l a y s  i s o l a t e d  f i r s t  o r d e r  Cu, Ag and 

second  o r d e r  Zn anomal ies  . The a r e a  is u n d e r l a i n  by 

" b i o t i t e - q u a r t z  mica s c h i s t s " ,  as i n d i c a t e d  by A q u i t a i n e ' s  

1978 work. 

Gr id  D ( a l s o  n o t  shown),  s i t u a t e d  n o r t h  of 

M a r s h a l l  Lake,  d i s p l a y s  s t r o n g  f i r s t  and second o r d e r  b a s e  

metal and Ag anomal ies .  Sample l o c a t i o n s  GRT 180, 181 and 

182 on t h e  w e s t e r n  sample l i n e ,  a p p r o x i m a t e l y  2 km n o r t h  

o f  M a r s h a l l  Lake, d i s p l a y  s i g n i f  i e a n t  geochemica l  v a l u e s .  

GRT 182 r e t u r n e d  v a l u e s  of 400 pprn Cu, 1950 pprn Pb,  770 

ppm Zn and 8 - 3  ppm Ag. 

F i r s t  and second  o r d e r  Zn anomal ies  a r e  

s c a t t e r e d  over  t h e  t h r e e  sample L i n e s ,  c o v e r i n g  a  

n o r t h - s o u t h  d i s t a n c e  of 1.5 km. 



1984 Stream Sampling Results 

A l l  anomalous s t r e a m  s i l t  geochemical  v a l u e s ,  

w i t h  t h e  e x c e p t i o n  of Au, came f rom a s i n g l e  s t r e a m  

d r a i n i n g  west  t o  t h e  s o u t h e r n  p a r t  of Maury Lake. 

T h i s  d r a i n a g e  b a s i n  is u n d e r l a i n  p redominan t ly  

by b l a c k  p h y l l i t e ,  however,  p y r o c l a s t i c  rock u n d e r l i e s  t h e  

n o r t h e r n  p o r t i o n  of t h e  b a s i n .  

A s i n g l e  Au anomaly ( 5 0  ppb)  t a k e n  from a 

r u n o f f  c h a n n e l  on t h e  s o u t h  s i d e  of Road 128 ( F i g u r e  1 6 ~ 1 ,  

on t h e  w e s t e r n  end of l i n e  527 N of t h e  L i z a r d  Gr id .  

S e v e r a l  o t h e r  samples  were t a k e n  a t  t h e  same s i t e  and t h e  

anomalous r e s u l t s  were n o t  r e p r o d u c e a b l e .  

1984 Rock Sapling Results 

Rock samples  were t a k e n  from most o u t c r o p s  b u t  

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

F i r s t  and second o r d e r  a n o m a l i e s  ( T a b l e  4 )  

w i t h i n  p h y l l i t i c  and q u a r t z i t i c  r o c k  a r e  g e n e r a l l y  

r e s t r i c t e d  t o  Cu and Pb; maximum v a l u e s  were 87  and 68 

pprn, r e s p e c t i v e l y .  Twelve o u t  of  t h i r t e e n  anomalous rock 

samples  were from l o c a l i t i e s  on t h e  L i z a r d  G r i d ,  ( t h i s  is 

l i k e l y  a f u n c t i o n  of i n c r e a s e d  sample  d e n s i t y ,  F i g u r e s  

1 4 a l  b ,  c), A s i n g l e  sample of  g r a p h i t i c  p h y l l i t e  l o c a t e d  

a p p r o x i m a t e l y  2 krn west of t h e  n o r t h e r n  l o b e  of Maury Lake 

d i s p l a y s  anomalous Ag, Au v a l u e s  ( 1 . 2  ppm, 165 p p b ) .  

A q u a r t z - m u s c o v i t e  s c h i s t  o u t c r o p ,  3  km e a s t  

o f  t h e  e a s t e r n  L i z a r d  1 c la im-boundary ,  g e n e r a t e d  Ag and 

Au v a l u e s  of  16.7 ppm and 315 ppb ,  r e s p e c t i v e l y .  These 

v a l u e s  were a s s o c i a t e d  w i t h  a f i r s t  o r d e r ,  388 ppm Pb 

anomaly. Quar tz -muscov i t e  s c h i s t ,  l o c a t e d  a t  t h e  n o r t h e r n  

end of  t h e  L i z a r d  Gr id  ( F i g u r e  9 ) ,  g e n e r a t e d  o n l y  second 

o r d e r  Pb anomal ies  of  a p p r o x i m a t e l y  37 ppm. 



Quartz veins sampled in outcrop and a single 

vein from drill core generated the highest base and 

precious metal values of the project. An outcropping 

quartz vein, west of the southern lobe of Maury Lake, 

contains 1760 ppm Pb, 725 ppm Zn, 8.4 ppm Ag, and 90 ppb 

Au . 
A 6 cm core sample from Aquitaine's drill 

hole 6-78-1, analysed in late 1983, assayed 0.020 oz/ton 

Au and 0.38 oz/ton Ag. This sample of black graphitic 

phyllite was mineralized by 1 cm foliation-parallel 

pyrrhotite lenses. Numerous pyrrhotite lenses created a 

strong conductor. This core sample sparked Kidd" interest 

interest. 

Massive non-mineralized basalt, found on the 

west side of Ejas Lake, was anomalous in Cu (Table 4). 

The values of 131 and 223 ppm are close to the mean values 

set for international standards (Flanagan, 1983)  and 

therefore are not considered significant. 

Discussisn 

Aquitaine's 1978 soil geochemical data on Grid 

A, west of Ejas Lake, defined a 300 m-long band of first 

and second order base metal anomalies. These correlate 

with the encouraging 1984 stream sediment results, The 

anomalies cover the contact between the black phyllite and 

intermediate composition pyroclastic rocks. Aquitainets 

1978 soil geochemical data on Grid D also indicate a 

series of base metal anomalies. Although base metal 

mineralization has not been observed in this area these 

data are encouraging for massive sulphide exploration. 

Data obtained through soil geochemistry on the 

Lizard Grid likely reflects a combination of physical 

weathering of exposed outcrop (supplemented by logging 



A zone of  modera te  Pb e n r i c h m e n t  i n  s o i l s  is 

i n d i c a t e d  i n  t h e  L i z a r d  g r i d .  The w e s t e r n  margin of t h i s  

zone  is c o i n c i d e n t  w i t h  u n d e r l y i n g  b l a c k  p h y l l i t e .  

Upslope from t h i s  anomaly is p y r r h o t i t e - b e a r i n g  b l a c k  

p h y l l i t e  which produces  an EM r e s p o n s e ,  b u t  sampl ing  t h e  

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

Examina t ion  of t h e  p y r i t i c  q u a r t z  m u s c o v i t e  s c h i s t  which 

u n d e r l i e s  t h e  e a s t  margin of t h e  Pb s o i l  anomaly d i d  n o t  

show t h e  s o u r c e  f o r  t h e  s o i l  anomaly. 

Due t o  t h e  d e p t h  of  saarnpy overburden ,  s o i l  

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

p o t e n t i a l  of t h e  c o n d u c t o r  o r i g i n a l l y  d r i l l e d  by A q u i t a i n e  

i n  1978. 

S o i l  sampl ing  of Aqui ta ine"  G r i d s ,  A , B , C  and 

D, d u r i n g  t h e  1978 PROJECT G R I T ,  was c a r r i e d  o u t  i n  

r e g i o n s  o f  r e l a t i v e l y  low r e l i e f  (less t h a n  30  m )  and 

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

d i s p e r s i o n s  from m i n e r a l i z e d  g l a c i a l l y  t r a n s p o r t e d  

b o u l d e r s  o r  unmapped bedrock c o u l d  a c c o u n t  f o r  t h e s e  

a n o m a l i e s .  De te rmina t ion  o f  anomaly c a u s e  is , however,  

d i f f i c u l t  because  of t h e  l a c k  of o u t c r o p .  

Gr id  A c o n t a i n s  numerous f i r s t  and second 

o r d e r  Cu, Pb, Zn and la*g geochemica l  a n o m a l i e s ,  which 

c o i n c i d e  w i t h  an  a r e a  of stream s e d i m e n t s  t h a t  a r e  

anomalous i n  Cu, Pb, Zn, Ag and Ba. B lack  p h y l l i t e  i n  

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

t h e  a r e a .  G r a p h i t i c  p h y l l i t e  (AB 18550, App D) w i t h  

e l e v a t e d  Ag, Au v a l u e s  o c c u r s  a t  t h e  w e s t e r n  end of t h e  

sample  g r i d .  A q u a r t z  v e i n  (AB 16838, App D) on t h e  w e s t  

s i d e  of  Road 9 ( F i g u r e  9 ) ,  i n  t h e  v i c i n i t y  of  t h e  

anomalous s o i l  samples  d i s p l a y s  e l e v a t e d  b a s e  and p r e c i o u s  

metal c o n t e n t s .  The p r e s e n c e  of  b l a c k  p h y l l i t e / q u a r t z  



v e i n  c o u l d  e x p l a i n  t h e  s e r i e s  of  anomalous geochemical  

s o i l  samples .  

s o i l  sampling o v e r  Gr id  B was i n s t i g a t e d  i n  

1978 t o  a t t e m p t  t o  l o c a t e  an  a r e a  c o i n c i d e n t  w i t h  

l e a d - s i l v e r  m i n e r a l i z e d  f l o a t  r e p o r t e d  i n  1966 (Nevin ,  

1 9 7 7 ) .  Geochemical r e s p o n s e s  were o n l y  m o d e r a t e l y  

e n c o u r a g i n g .  

 rid C c o n t a i n s  f i r s t  o r d e r  Cu, Ag and second 

o r d e r  Zn geochemical  s o i l  a n o m a l i e s  t h a t  r e f l e c t  t h e  

p r e s e n c e  of  u n d e r l y i n g  ' "b io t i t e -ch lo r i t e  q u a r t z i t e  mica 

s c h i s t " ,  c o n t a i n i n g  a  " l o t  of p y r i t e ,  s p e c k s  of  c o v e l l i t e ,  

c h a l c o p y r i t e "  ( F i g u r e  2 ,  S a l a t ,  1 9 7 8 ) .  

S i g n i f i c a n t  b a s e  metal and Ag a n o m a l i e s  on 

G r i d  D c a n n o t  be e x p l a i n e d  g i v e n  p r e s e n t  d a t a .  



GEOPHYSICS 

Introduction 

During t h e  p e r i o d  J u n e  6 t o  August 24, a  Kidd 

Creek  g e o p h y s i c a l  crew conduc ted  e l e c t r o m a g n e t i c  and 

m a g n e t i c  s u r v e y s  on t h e  L i z a r d  1  & 2 c l a i m s .  

The purpose  of  t h i s  work w a s  t h e  ground- 

l o c a t i o n  and e v a l u a t i o n  of  c o n d u c t o r s  l o c a t e d  by a  

p r e v i o u s  ( A q u i t a i n e  1977) a i r b o r n e  e l e c t r o m a g n e t i c  su rvey .  

C o n d u c t o r s  a r e  f r e q u e n t l y  r e l a t e d  t o  a combina t ion  of 

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

b a s e  metals and g o l d .  The equipment  i n c l u d e d  an Apex 

P a r a m e t r i c  Maxmin 1 e l e c t r o m a g n e t i c  s y s t e m  and two 

S c i n t r e x  MP-4 magnetometers ,  one of  which w a s  used as a 

b a s e  s t a t i o n .  

D a t a  Presentat ion 

The magne t i c  ( t o t a l  f i e l d )  d a t a  are p r e s e n t e d  

i n  a  p l a n  of p r o f i l e s  form a t  a  s c a l e  of  1  :2000 ( F i g u r e s  

I l a  t o  I l c ) .  The b a s e  f i e l d  v a l u e  chosen  f o r  t h e  magne t i c  

s u r v e y  is 58000 n a n o t e s l a ,  I n  a d d i t i o n ,  a computer  

l i s t i n g  o f  t h e  magne t i c  d a t a  is i n c l u d e d  as Appendix 3.  

Magne t i c  p r o f i l e s  have  been m a c h i n e - p l o t t e d  b e s i d e  t h e s e  

l i s t i n g s .  Magnetic r e a d i n g s  were t a k e n  e v e r y  10 

metres. 

The E.M. d a t a  a r e  p l o t t e d  a t  1  c m  = 20%. A 

s o l i d  l i n e  shows t h e  in-phase component and a dashed l i n e  

i n d i c a t e s  t h e  out-of-phase component.  

Survey Procedure 

The L i z a r d  g r i d ,  c o n s i s t i n g  of  7 e a s t - w e s t  

l i n e s ,  was e s t a b l i s h e d  o v e r  t h e  c e n t r e  o f  t h e  L i z a r d  



a i r b o r n e  anomaly. Line  s e p a r a t i o n  w a s  100 m, w i t h  a 

s t a t i o n  s e p a r a t i o n  of 20  m .  T h i s  g r i d  l i e s  on a  modera te ,  

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

I n  a d d i t i o n  t o  t h i s  g r i d ,  two new l i n e s  were 

e s t a b l i s h e d  on t h e  nor thwes t  s i d e  of t h e  o l d  G R I T  # 6  g r i d ,  

which had been su rveyed  by t h e  A q u i t a i n e  Company of Canada 

L t d .  i n  1978. These two l i n e s  are more a t  r i g h t  a n g l e s  t o  

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

T h e i r  purpose  w a s  t o  t r a c e  t h e  c o n d u c t o r  nor thwes t  t o  

h i g h e r  ground,  where t r e n c h i n g  migh t  be  p o s s i b l e .  The 

GRIT # 6  g r i d  l i e s  i n  swampy ground.  

The Maxmin I1 e l e c t r o m a g n e t i c  sys tem was used 

i n  t h e  h o r i z o n t a l  c o p l a n a r  l o o p  w i t h  a c o i l  s e p a r a t i o n  of 

80 metres. Measurements were t a k e n  a t  two f r e q u e n c i e s ,  

1777 Hz and 444 Hz. 

For t h e  magne t i c  s u r v e y ,  a  b a s e  s t a t i o n  

magnetometer  was run  c o n t i n u o u s l y  ( s a m p l i n g  e v e r y  10 

s e c o n d s )  t o  m o n i t o r  t h e  d i u r n a l  s h i f t  o f  t h e  e a r t h ' s  

m a g n e t i c  f i e l d .  A p o r t a b l e  magnetometer  was used w i t h  t h e  

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

c r e a t e d  by m a g n e t i c  o b j e c t s  on t h e  o p e r a t o r .  Both 

magnetometers  were t o t a l  f i e l d  m i c r o p r o c e s s o r - c o n t r o l l e d  

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

c o r r e c t i o n s  and p l o t t i n g  when connec ted  t o  e a c h  o t h e r  and 

a s u i t a b l e  p r i n t e r .  These s t a t e - o f - t h e - a r t  i n s t r u m e n t s  

p roved  t o  be d u r a b l e  and v e r y  c o n v e n i e n t  t o  u s e  under  

f i e l d  c o n d i t i o n s .  A b a s e  s t a t i o n  s t a n d a r d  of 58000 

n a n o t e s l a  was assumed f o r  a11  d i u r n a l  c o r r e c t i o n .  

Overburden t h i c k n e s s  is n e g l i g i b l e  on t h e  

L i z a r d  g r i d ,  however,  it a v e r a g e s  5 t o  10 m e t r e s  on t h e  

o l d  G R I T  #6 g r i d .  



Discussion of Results 

Electromagnetic and Magnetic Results 

Lizard Grid 

On t h e  L i z a r d  G r i d ,  a s t r o n g  d u a l  c o n d u c t o r ,  

known a s  t h e  main c o n d u c t o r ,  was d e t e c t e d  over  

a p p r o x i m a t e l y  400 m.  The c o n d u c t i v i t y  t h i c k n e s s  p r o d u c t  

i s  q u i t e  v a r i a b l e ,  however,  it is c e r t a i n  t h a t  good 

c o n d u c t i v i t y  and wid th  e x i s t  on l i n e s  100N and 200N a t  t h e  

b a s e l i n e .  The s p a t i a l  p o s i t i o n  of  t h e  d u a l  conduc to r  is 

i n d i c a t e d  by shad ing  on F i g u r e  1 l a .  Dip a p p e a r s  nea r  

v e r t i c a l  o r  s t e e p l y  t o  t h e  w e s t .  A s e c o n d ,  much weaker,  

c o n d u c t o r  is p r e s e n t  on t h e  east s i d e  of t h e  g r i d .  The 

h o s t  r o c k  a p p e a r s  t o  be  v e r y  weakly c o n d u c t i v e  as 

w e l l .  

The magne t i c  f i e l d  o v e r  t h e  L i z a r d  g r i d  is 

complex and s u g g e s t s  t h e  p r e s e n c e  of  numerous p y r r h o t i t e  

o r  m a g n e t i t e  s t r i n g e r s .  One main m a g n e t i c  anomaly 

c o r r e l a t e s  wi th  t h e  s t r o n g  d u a l  c o n d u c t o r .  The c o n d u c t o r  

a p p e a r s  wider  t h a n  t h e  magne t i c  anomaly,  t h e r e f o r e  it is 

p r o b a b l e  t h a t  o n l y  p a r t  of t h e  c o n d u c t o r  is magne t i c .  A 

s t e e p  t o  modera te ,  w e s t e r l y  d i p  is t h e  g e n e r a l  i n d i c a t i o n  

f rom t h e  magne t i c  d a t a ,  

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

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

S t r o n g  magne t i c  anomal ies  w i t h  c o i n c i d e n t  s t r o n g  

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

m i n e r a l i z a t i o n .  S t rong  c o n d u c t o r s  w i t h o u t  magne t i c  

e x p r e s s i o n  may be  due t o  g r a p h i t e  and/or  non-magnetic 

s u l p h i d e  m i n e r a l i z a t i o n .  F r e q u e n t l y ,  a n  anomaly is due t o  

some combina t ion  of t h e  above c a u s e s .  



GRIT #6 grid 

A s t r o n g  conduc to r  w a s  d e t e c t e d  on t h e  new 

l i n e  0  a t  2553, which r e c o n f i r m s  t h e  work done i n  1978 and 

s t r o n g l y  s u g g e s t s  a  s t e e p  NE d i p .  T h i s  conduc to r  h a s  good 

w i d t h  and d e p t h  e x t e n t .  The t o p  of  t h e  conduc to r  ) l i e s  

a p p r o x i m a t e l y  8 m below t h e  s u r f a c e .  The 1978 d r i l l  h o l e  

w a s  d r i l l e d  down-dip, however, it is most p r o b a b l e  t h a t  

t h e  h o l e  managed t o  i n t e r s e c t  a l l  of t h i s  zone. A 

f l a n k i n g ,  weak non-magnetic c o n d u c t o r  e x i s t s  p a r a l l e l  t o  

and a p p r o x i m a t e l y  80 m west of t h e  main conduc to r .  

The s t e p - o u t  l i n e ,  150 metres t o  t h e  NW ( l i n e  

150N) f a i l e d  t o  d e t e c t  e i t h e r  t h e  conduc to r  o r  t h e  

m a g n e t i c  anomaly, t h e r e f o r e  t h e  zones  d i e s  o u t  somewhere 

be tween l i n e s  0  and 150N. The f a c t  t h a t  t h e  magne t i c  

anomaly d i s a p p e a r s  s i m u l t a n e o u s l y  w i t h  t h e  conduc to r  

s u g g e s t s  t h e y  have  t h e  same s o u r c e ,  which l e a d s  us t o  

e x p e c t  p y r r h o t i t e  m i n e r a l i z a t i o n .  The magne t i c  anomaly is 

n o t  s i m p l e  and relates  t o  a t  least two c l o s e l y  spaced 

s o u r c e s .  

The GRIT #6 anomaly is s t i l l  open t o  t h e  

s o u t h e a s t  and l i e s  a p p r o x i m a t e l y  1.5 km NW a long  s t r i k e  of 

t h e  L i z a r d  g r i d .  

Conclusion 

The c o n d u c t i v e  and m a g n e t i c  zone d e l i n e a t e d  on 

t h e  L i z a r d  g r i d  d e s e r v e s  e i t h e r  t r e n c h i n g  o r  s h a l l o w  

d r i l l i n g  i f  s u c k  work can be s c h e d u l e d  as p a r t  of a n o t h e r  

p r o j e c t  i n  t h e  g e n e r a l  r e g i o n .  The EM and magne t i c  

anomaly on t h e  GRIT #6 g r i d  is v e r y  a t t r a c t i v e .  T h i s  

a n s ~ n a l y  was d r i l l e d  i n  1978 by A q u i t a i n e  and was found t o  



be pyrrhotite which was later determined to contain 0.02 

oz/ton Au and 0.38 oz/t Ag. Kidd Creek's 1984 work did 

not directly test the mineralization of the conductor at 

this locality so it remains unevaluated. 

D. G. Mallalieu 
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CONVENTION FOR THE SAMPLE NUMBERING SYSTEM 



APPENDIX A 

NTIOM FOR TBE SMPLE NUMBERING SYSTEM 

The conven t ion  f o r  d e s i g n a t i n g  rock samples 

from t h e  L i z a r d  P r o j e c t  a r e a  is based on a  sequence  of 

f o u r  se ts  of l e t t e r s  and numbers. A t y p i c a l  sample e .g.  

DM-950-84-506 is d i s c u s s e d  below: 

DM-Sampler F i r s t  and l a s t  i n i t i a l s  of t h e  

s a m p l e r .  DM-David M a l l a l i e u  
TM-Tim Huttemann 

950-Pro jec t  Number 950 d e s i g n a t e s  t h e  p r o j e c t .  - 
84-Year 1984 s p e c i f i e s  t h e  y e a r  of sampl ing .  

506-Sample Number 506  r e p r e s e n t s  t h e  number w i t h i n  a  - 
s e r i e s .  

The e x c e p t i o n s  t o  t h i s  c o n v e n t i o n s  are: 

1 )  where o n l y  one le t ter  set  and one number is p r e s e n t  

e . g ,  E-14.  T h i s  d e s i g n a t e s  t h e  s a m p l e r  (Enns )  and t h e  

number of a sample w i t h i n  a series,  a n d ,  

2 )  where a rock sample is o b t a i n e d  from a  s o i l  sample p i t  

o r  v i c i n i t y  of a s t r e a m  s i l t  sample .  I n  t h i s  case, t h e  

r o c k  was g i v e n  t h e  number of t h e  s o i l  or  s t r e a m  s i l t  

sample based on t h e  KCM sample i d e n t i f i e r  code ,  e .g .  DA 

05222 .  
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APPENDIX B 

BPC-LITHOLOGIC DESCRIPTIONS 

Unit 2a QUlrhRTZkTE E-15 DM-958-84-478b, 489 

Q u a r t z i t e  is t y p i c a l l y  a  g r e y  t o  b l a c k ,  mass ive  

t o  bedded rock composed d o m i n a n t l y  of  a n h e d r a l  mosaic- 

t e x t u r e d  q u a r t z  ( 0 . 2  mm, > 7 0 % ) .  White  mica ( 1 0 % )  o c c u r s  

a s  p a t c h e s  1 - 5  mm i n  d i a m e t e r  c o n s i s t i n g  of shredded 

p l a t e s  ( 0 . 4 5  mm) o r  a s  a n h e d r a l  t o  s u b h e d r a l  g r a i n s  

i n t e r  s t  i t i a l  t o  q u a r t z .  

I n  t h i n  s e c t i o n ,  m i c r o c r y s t a l l i n e  opaque 

( g r a p h i t e ? )  o c c u r s  a s  a d u s t i n g  t h r o u g h o u t  o r  a s  

c o n c e n t r a t i o n s  ( 0 . 3  x 0 . 7  mm, 1 0 % )  s u f f i c i e n t  t o  be 

opaque.  I t  d e f i n e s  t r a n s l u c e n t  wavey bands  (0 .2  m m ) ,  

a t t r i b u t e d  t o  p r i m a r y  banding o r  d e f o r m a t i o n ,  

L a t h s ,  b l e b s  ( 0 . 3  mm, 4 % )  o f  h e m a t i t e /  

p y r r h o t i t e  are p r e s e n t  as i n t e r g r o w t h s  a l o n g  c l e a v a g e  

p l a n e s  of w h i t e  mica. 

Sample DM-958-84-478b i s  a  f i n e - g r a i n e d  p a l e  

w h i t e  o r t h o q u a r z i t e .  Ankedra l  q u a r t z  g r a i n s  (0 .04  mm) 

c o n s t i t u t e  90% o f  t h e  rock. L o c a l l y ,  bands ( 5 % )  of 

m o s a i c - t e x t u r e d  q u a r t z  are up t o  0 .8  mrn t h i c k .  

S e c t i o n  e x a m i n a t i o n  r e v e a l s  s u b h e d r a l ,  

r e c t a n g u l a r  p l a t e s  of  w h i t e  mica ( 0 . 0 0 3  x 8 - 0 2  mm, 7 % )  

overgrow q u a r t z  and d e f i n e  a s u b t l e  l i n e a t i o n .  

Sample DM-950-84-489 i s  impure q u a r t z i t e .  

Unsor ted ,  subrounded,  v i t r e o u s ,  g r e y ,  q u a r t z  g r a i n s  (3-5 

mm, 2 5 % )  a r e  s e t  i n  an a p b a n i t i c  b l a c k  quar tz -muscov i t e -  

r i c h  m a t r i x .  I n  t h i n  s e c t i o n  t h e  groundmass i s  found t o  

be  composed of a n g u l a r  t o  s u b a n g u l a r  q u a r t z  (0.02-0.2 mm, 

5 0 % )  d i s p l a y i n g  s u t u r e d  g r a i n  b o u n d a r i e s .  L o c a l l y ,  

a n g u l a r  g r a i n s  ( 0 . 2  rnm) form a g g r e g a t e s  up t o  1 .5  mm i n  

d i a m e t e r .  



Muscovite  (0 .01  x  0.04 mm, 1 0 % )  i s  

i n t e r s t i t i a l  t o  and overgrows m a t r i x  q u a r t z .  B i o t i t e  ( 7 % )  

e x h i b i t s  l i g h t  brown t o  o r a n g e  p leochro i sm.  Anhedral  

p l a t e s  ( 0 . 0 4  mrn) are i n t e r s t i t i a l  t o  e q u a n t ,  subrounded 

q u a r t z  g r a i n s  and m a t r i x  minera l - s ,  

M i c r o c r y s t a l l i n e  ca rbonaceous?  m a t e r i a l  ( 5 % )  

o c c u r s  a s  a  f i n e  d u s t i n g  t h r o u g h o u t  t h e  rock.  It  is 

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

Quartz-wacke and q u a r t z - g r a n u l e  cong lomera te  

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

is l a r g e l y  q u a l i t a t i v e  depend ing  upon t h e  s i z e  of q u a r t z  

c las ts  p r e s e n t .  Given t h a t  t h e  q u a r t z  clast c o n t e n t  is 

220% and /o r  clasts a r e  28 mm i n  d i a m e t e r ,  t h e  

term q u a r t z - g r a n u l e  cong lomera te  is p r e f e r a b l e  t o  q u a r t z -  

wacke. The groundmass is e q u i v a l e n t  t o  t h e  q u a r t z i t e  and 

impure q u a r t z i t e ,  

Unit 2b PB?PELITE, G U P B I T E G  PBPLLITE 

P h y l l i t e ,  g r a p h i t i c  p h y l l i t e  a r e  b l ack ,  w e l l  

f o l i a t e d ,  and l o c a l l y  c r e n u l a t e d  rocks  composed of 

f i n e - g r a i n e d  q u a r t z ,  m u s c o v i t e  and g r a p h i t e ?  F i n e l y  

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

c h a l c o p y r i t e  a c c o u n t  f o r  up t o  5 %  o f  t h e  mode. 

G r a p h i t i c  p h y l l i t e  is a  b l a c k  rock d i s p l a y i n g  

c o n t o r t e d  f i n e  l a m e l l a e .  I n  t h i n  s e c t i o n ,  bands  0.05 mm 

i n  t h i c k n e s s  a r e  composed of n o n - m e t a l l i c  opaque ( 5 0 % )  and 

a r e  deformed i n t o  d i s c r e t e  l e n t i c l e s  (0.45-2 mm). Spac ing  

between bands r a n g e s  from 0.1 t o  1 .5  m .  

Angular  q u a r t z  g r a i n s  (0.04-0.08 mm, 5 5 % )  

d i s p l a y  mosaic  t e x t u r e .  Banding i n  q u a r t z  is d e f i n e d  by 

i n t e r v e n i n g  g r a p h i t e ?  

Aggrega tes  of a n h e d r a l ,  w h i t e  mica (0.05-0.2 

mm, ( 2 % )  is i n t e r s t i t i a l  t o  q u a r t z .  



Metallic, blocky opaque and hematite (0 .1  mm 

and 0 .04  mm, respectively), are randomly distributed 

throughout and account for 3% of the mode. 

Unit 2b ANDALUSITE-BIOTITE-MUSCOVITE SCHIST E-18 

Andalusite-biot ite-muscovite schist is a 

schistose, black rock composed of muscovite and biotite 

(75%) hosting trapezoidhedral (0.75-2 mm) andalusite 

porphyroblasts ( 1 0 % ) .  

In thin section, aligned anhedral muscovite 

grains (<0.02 mm, 60%) generate a crenulation cleavage. 

Anhedral, blocky ( 0 . 0 4  mm, 1 5 % )  biotite participates in 

defining only a mild lineation. When fine-grained and 

elongate, it intergrows with muscovite. 

Opaque (graphite?) lamellae 0.01 to 3.5 mm in 

thickness mimic the crenulat ion cleavage. Grains are 

<0.001 mm in diameter and account for 10% of the 

mode. 

Andalusite is euhedral blocky to diamond- 

shaped. Porphyroblasts are rimmed by carbonaceous 

material (0 .01  mm). Schistosity does not penetrate the. 

grains. 

Unit 2b COBDIERITE-MUSGQTPXTE-BAOTITE SCHIST E-17 

Gordierite-muscovite-biotite schist is a 

shistose, lustrous, black rock composed of aphanitic, 

muscovite-biotite plates which host ellipsoidal cordierite 

porphyroblasts. 

Thin section examination reveals that the 

crenulated matrix consists of biotite, muscovite and 

quartz, Biotite (45%) is anhedral platelike. Muscovite 

is needle-like (0 ,01  x 0.04 mm, 3 5 % )  and is intimately 

intergrown with biotite. 

 ren nu la ti on cleavage is well defined, the 
amplitude of folds is 0.3 mm. 



Unit 2c QUmTZ-MUSCOVITE SCHIST E-19, 33-20 

Quar tz -muscov i t e  s c h i s t  is a  m o d e r a t e l y  

s c h i s t o s e  g r e y  t o  whi te  rock.  I t  c o n s i s t s  of an  a p h a n i t i c  

quar tz -muscov i t e  groundmass i n  which g r e y  t o  b l a c k  

v i t r e o u s  sub-polygonal  t o  s h a r d - l i k e  q u a r t z  c r y s t a l s  ( 7 % )  

and v a r y i n g  amounts of p y r i t e  ( 0 ,5%)  a r e  d i s t r i b u t e d .  

Q u a r t z  d i s p l a y s  two h a b i t s :  i )  broken c r y s t a l s  

w i t h  minor r e s o r p t i o n  t e x t u r e s  and i i )  a n h e d r a l  g r a i n s  up 

t o  0 . 2  mm i n  d i a m e t e r  a c c o u n t i n g  for 50% o f  t h e  mode. 

Thin s e c t i o n  exain iant ion  shows t h a t  muscov i t e  

( w h i t e  mica )  is s u b h e r a l  p l a t e y  ( 0 . 0 2  x 0.08 mm, 4 0 % ) .  I t  

is i n t e r s t i t i a l  t o  a n h e d r a l  q u a r t z  g r a i n s  and d i s p l a y s  a 

mi ld  l i n e a t i o n .  L o c a l l y ,  c o n c e n t r a t i o n s  up t o  0.35 mm i n  

t h i c k n e s s  e x h i b i t  c r e n u l a t i o n  c l e a v a g e .  

P l a g i o c l a s e  ( a l b i t e )  o c c u r s  a s  a n h e d r a l  g r a i n s  

w i t h  m o d e r a t e l y  developed a l b i t e  t w i n n i n g  and C a r l s b a d  

t w i n n i n g .  I t  is p r e s e n t  on t h e  p e r i m e t e r  of q u a r t z  

C )  c r y s t a l s  o r  i n t e r s i t i a l  t o  q u a r t z - w h i t e  mica a g g r e g a t e s .  

White-mica overgrows t h e  g r a i n s .  I t  a c c o u n t s  f o r  1 %  of 

t h e  mode. 

Unit 2c CHLORITE-QUmTZ-aSrUSCOVHTE SCHIST DM-941-84-259 

C h l o r i t e - q u a r t z - m u s c o v i t e  s c h i s t  is an 

ana logous  u n i t  t o  t h e  q u a r t z - m u s c o v i t e  s c h i s t ,  however,  

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

10% o f  t h e  rock.  

S c h i s t o s i t y  is o n l y  p o o r l y  deve loped .  I t  is 

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

Unit 2d QUmTZ CRYSTAL TUFF DM-950-84-499 

The q u a r t z  c r y s t a l  t u f f  c o n s i s t s  of 

augen-shaped q u a r t z  a g g r e g a t e s  ( 3  x 8 mm) c o m p r i s i n g  10% 

of t h e  r o c k ,  ?"he m a t r i x  is b l a c k ,  m i l d l y  s c h i s t o s e ,  and 

c o n s i s t s  of q u a r t z ,  w h i t e  mica and minor i r o n  o x i d e /  

h y d r o x i d e ,  



Anhedra l  q u a r t z  g r a i n s  (0 .04  mm, 1 0 % )  a r e  

i n t e r s t i t i a l  t o  muscov i t e  and a r e  l o c a l l y  c o n c e n t r a t e d  i n  

t h e  h i n g e  of c r e n u l a t i o n s .  Aggrega tes  ( 0 . 2  x 0.45 mm, 

< I  % 1, a c t  a s  p e r t u r b a t i o n s  i n  t h e  micaceous m a t r i x .  

C leavage  wraps around t h e  g r a i n s .  

C o r d i e r i t e  (2-3 mm, 20%)  is pseudo-hexagonal 

i n  s h a p e  and is d u s t e d  w i t h  f i n e  a n h e d r a l  g r a i n s  ( 0 . 0 3  mm) 

of b i o t i t e ,  a c c o u n t i n g  f o r  20% o f  t h e i r  volume. Anhedral  

opaque g r a i n s  (<0 .02  mm, 3% c r y s t a l  volume) are 

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

C o r d i e r i t e  i s  encompassed i n  a 0.04 mm r i m  of 

n o n - p l e o c h o r i c ,  l i g h t  y e l l o w  p o i k i l o b l a s t i c  s t a u r o l i t e ?  

Unit 2b IMPURE CmBOMATE E-14 

The impure c a r b o n a t e  is m a s s i v e ,  b l a c k ,  w i t h  

s u b t l e  ye l low-green p a t c h e s  1 .5  cm i n  d i a m e t e r  composed of 

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

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

g r a i n e d  c a r b o n a t e  ( 6 0 % )  c o n t a i n  a n h e d r a l  e p i d o t e  ( 0 . 0 4  mm) 

d i s p l a y i n g  po lygona l  g r a n o b l a s t i c  t e x t u r e .  The g r a i n s  

( 2 0 % )  d i s p l a y  low, 2" b i r e f r i n g e n c e ,  no p leochro i sm.  I n  

p l a n e  p o l a r i z e d  l i g h t  t h e  g r a i n s  are ye l lowish-grey .  

C l i n o z o i s i t e  ( 0 . 7  mm, (5%) o c c u r s  as c l o u d y  masses ,  

y e l l o w i s h  t o  g r e y  t r a n s l u c e n t ,  d i s p l a y i n g  no c r y s t a l  

s t r u c t u r e .  

Anhedra l  q u a r t z  ( 0 . 2  mm, 2 % )  g r a i n s  a r e  

i s o l a t e d  w i t h i n  t h e  e p i d o t e  m a t  and i n  randomly 

d i s t r i b u t e d ,  o r i e n t e d  v e i n l e k s  ( 1 . 5  mmr 1 0 % ) .  The 

v e i n l e t s  a r e  composed of p o l y g o n a l  g r a i n s  ( 0 . 3 5  m m ) ,  

Rare ,  a n h e d r a l  g r a i n s  of c a r b o n a t e  ( (0 .35  m m )  are 

i n t e r s t i t i a l  t o  t h e  q u a r t z .  S u b h e d r a l  p l a t e s  of w h i t e  

m i c a  ((0.35 mm, 5 % )  overgrow q u a r t z .  

P y r i t e  o c c u r s  as f i n e  d i s s e m i n a t i o n s  

t h r o u g h o u t  ( < < 1 % ) .  



I n  t h i n  s e c t i o n ,  q u a r t z  c r y s t a l s  ( 3 % )  a r e  

sub-equant  and d i s p l a y  embayments and s u t u r e d  g r a i n  

b o u n d a r i e s  i n d i c a t i v e  of r e c r y s t a l l i z a t i o n .  N e w  g r a i n s  i n  

t h e  p r e s s u r e  shadow of q u a r t z  c y s t a l s  a r e  e q u a n t  ( 0 . 0 3  mm) 

and g e n e r a t e  ' b e a r d s '  up t o  1 .2  mm i n  l e n g t h .  Q u a r t z  i n  

t h e  groundmass ( 5 5 % )  is a n h e d r a l  ( 0 . 0 8  m m ) .  Long a x e s  of  

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

S c h i s t o s i t y  is d e f i n e d  by w h i t e  mica ( 1 5 % )  i n  

bands  up t o  0.8 mm i n  t h i c k n e s s .  G r a i n s  are s u b h e d r a l ,  

r e c t a n g u l a r  (0.01 x  0.04 m m ) .  G r a i n s  i n t e r s t i t i a l /  

overgrowing q u a r t z  (0 .01  mm, 20%)  r e f l e c t  no s t r u c t u r e .  

Limonite? is amorphous, n o n - p l e o c h r o i c ,  

n o n - b i r e f r i n g e n t ,  r u s t - o r a n g e .  I t  o c c u r s  as c l o t s  I mm i n  

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

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

m a t s / c l o t s  of sh redded  b i o t i t e  and s h e a f - l i k e  c h l o r i t e  

( 0 . 0 4  m m )  a c c o u n t  f o r  3 %  of t h e  mode, 

Unit 2d FELDSPAIR-QUARTZ CRYST= TUFF DM-941-84-236 

F e l d s p a r - q u a r t z  c r y s t a l  t u f f  is a  g r a d a t i o n a l  

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

s o f t  w h i t e ,  e q u a n t ,  s h a r d - l i k e  and c u s p a t e  ( 2  mm) q u a r t z  

c r y s t a l s  ( 1 0 % )  randomly d i s t r i b u t e d  t h r o u g h o u t  a p o o r l y  

f o l i a t e d ,  a p h a n i t i c p  d a r k  g r e y  t o  g r e y - g r e e n  groundmass. 

F e l d s p a r  is a n h e d r a l  t o  s u b h e d r a l  l a t h - l i k e  ( 2  mm,10%). 

I t  is l o c a l l y  e u h e d r a l  ( 7  x 10 mm), a c c o u n t i n g  f o r  

13% o f  t h e  mode. Euhedra l  p l a t e s  (2 rnm) of b i o t i t e  

( 5 % )  o c c u r  i n  mass ive  r o c k ,  

The m a t r i x  is s imilar  t o  t h a t  d e s c r i b e d  f o r  

q u a r t z  c r y s t a l  t u f f .  

Unit 2e LWPILLI-BLOCK TUFF DM-950-84-509 

L a p i l l i - b l a c k  t u f f  ( P l a t e  ) is a s c h i s t o s e ,  

p a l e  c ~ r e e n i s h - w h i t e ,  f i n e - g r a i n e d  rock .  I n  s e c t i o n ,  g r e y  



P l a t e  3a  Lap i l l i -b lock  t u f f  d i s p l a y i n g  
he te rogeneous  composit ion.  Feldpsar  c r y s t a l  
t u f f  b l o c k s ,  and c h l o r  i t i z e d  maf  i c  vo lcan ic  
b locks  have e longated p a r a l l e l  t o  
s c h i s t o s i t y .  

P l a t e  3b L a p i l l i - b l o c k  t u f f  d i s p l a y i n g  
he t rogeneous  composit ion.  Massive a p h y r i c  
f e l s i c  v o l c a n i c ,  c h l o r i t i z e d  mafic vo lcan ic  and 
f e l d s p a r  c r y s t a l  t u f f  b locks  a r e  c h a o t i c a l l y  
d i s t r i b u t e d  throughout .  



v i t r e o u s  equan t  q u a r t z  c r y s t a l s  ( 1 -2  mm,  5 % )  and a n h e d r a l  

f e l d s p a r  ( < I  mm, < 1 0 % ) ,  a r e  set  i n  a  f i n e - g r a i n e d  

q u a r t z - s e r i c i t e  m a t r i x .  L a p i l l i  and b l o c k s  of f e l d s p a r  

c r y s t a l  t u f f ,  c h l o r i t i z e d  m a f i c  and mass ive  a p h y r i c  f e l s i c  

r o c k  are e l o n g a t e  p a r a l l e l  t o  s c h i s t o s i t y .  

F e l d s p a r  c r y s t a l  t u f f  b l o c k s  ( 10 x  100 c m ,  5 % )  

a r e  b e i g e ,  m i l d l y  s c h i s t o s e ,  and e x h i b i t  a pumaceous- 

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

w h i t e  f e l d s p a r  c r y s t a l s  ( ( 1  mm, 1 5 % )  h o s t e d  i n  f i n e -  

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

C h l o r i t i z e d  m a f i c  e l a s t s  ( 1  x 10 c m )  are 

m a s s i v e ,  d a r k  g r e e n ,  f i n e - g r a i n e d .  They accoun t  f o r  5% of 

t h e  mode. 

~ a s s i v e  a p h y r i c  f e l s i c  rock  ( 7 % )  is snow 

w h i t e ,  round t o  e l o n g a t e  (1-5  c m ,  1 x  4 c m ,  r e s p e c t i v e l y ) .  

S c h i s t o s i t y  wraps around t h e  clasts. L o c a l l y ,  s e r i c i t e  

s c h i s t  and p h y l l i t e  occur  as i n t e r d i g i t a t i o n s  up t o  40 c m  

i n  t h i c k n e s s .  

Unit 2f HETA BLOCK-ASH FLOW DM 941-84-266d,e 
DM-950-84-532 

Meta block-ash f l o w  c o n s i s t s  of a n g u l a r  ( 1 0  x  

2 0  c m )  f i n e - g r a i n e d ,  l i g h t  g r e e n  t o  w h i t e  f e l s i c  c l a s t s  

( 2 5 % )  composed of a n h e d r a l ,  w h i t e  f e l d s p a r  (Imm, 5 0 % )  

d i s t r i b u t e d  th rough  a  f i n e - g r a i n e d ,  peppermint  g r e e n  

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

l a m i n a t i o n s .  Fragments d i s p l a y  a 5 m t h i c k ,  w h i t e  

r e a c t i o n  rim. 

I n  t h i n  s e c t i o n ,  it is found t h a t  90% of  t h e  

a s h - r i c h  p a r t  of t h e  meta block-ash  f l o w  c o n s i s t s  of  

a n h e d r a l  q u a r t z  (0.81-0.02 m m )  and a n h e d r a l  t o  s u b h e d r a l  

w h i t e  mica (0.02-0.2 m m ) .  



I s o l a t e d ,  a n h e d r a l  q u a r t z  g r a i n s  (0.75-1 - 5  m m )  

w i t h  minor r e s o r p t i o n  t e x t u r e s  and r e c r y s t a l l i z e d  g r a i n  

b o u n d a r i e s  accoun t  f o r  1-2% of  t h e  mode. G r a i n  b o u n d a r i e s  

c o n s i s t  of c h a o t i c a l l y  o r i e n t e d ,  new g r a i n s  (0 .08  m m )  . 
The q u a r t z  c r y s t a l s  a c t  a s  p r e s s u r e  shadows f o r  

r e c r y s t a l l i z e d  q u a r t z  a g g r e g a t e s  ( b e a r d s )  1 .5  mm i n  

Length .  

Mat r ix  q u a r t z  ( 5 0 % )  is m o s a i c a l l y  t e x t u r e d  and 

d i s p l a y s  a  mi ld  l i n e a t i o n .  

White mica (30-45%) o c c u r s  a s  a n h e d r a l  t o  

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

and l o c a l l y  a s  bands up t o  0.75 mm i n  t h i c k n e s s .  Mats 

( ( 1 . 5  mm i n  d i a m e t e r )  a r e  composed of randomly o r i e n t e d  

g r a i n  (0.2 mm a l o n g  t h e  c - a x i s .  

C h l o r i t e  ( 3 % )  o c c u p i e s  t h e  i n t e r s t i c e s  between 

q u a r t z  g r a i n s  and t h e  i n t e r f a c e  between m a t r i x  q u a r t z  and 

w h i t e  mica m a t s .  

Sample DM-941-84-266d e x h i b i t s  a s l i g h t  

g n e i s s i c  f a b r i c  g e n e r a t e d  by w h i t e  e l o n g a t e  p a t c h e s  (4 x 

15  m m )  composed of q u a r t z ,  c a r b o n a t e  and w h i t e  mica 

a g g r e g a t e .  Carbona te  ( 3 0 % )  is a n h e d r a l ,  up t o  0.75 mm i n  

d i a m e t e r .  

A t h i n  s e c t i o n  sf sample  DM-950-84-512 shows 

bands  of whi te  mica  1 .5  m t h i c k ,  composed of s u b h e d r a l  

g r a i n s  (0 .02  x 0.04 m m )  e x h i b i t  minor1 c r e n u l a t i o n  c l e a v a g e  

and  r e f r a c t  around quartz g r a i n  p e r t u r b a t i o n s .  

U n i t  2 g ,  Ib QU~TZ/FE%DSP~-PBPRIC RHYOLITE DYKE E-21 
DM-949-84-261 

~ u a r t z / f e l d s p a r  r h y o l i t e  dyke  is mass ive  g r e y  

w i t h  a m a t r i x  of a n h e d r a l  q u a r t z  and p l a g i o c l a s e  ( (0 .2  mm) 

c o m p r i s i n g  50% o f  t h e  rock.  P h e n o c r y s t s  of b i o t i t e  (3 -7%)  

a r e  b l o c k y  t o  pseudo-hexagonal  (1.5-5 m m ) .  



Subhedra l  b locky  t o  l a t h - l i k e  a l b i t e  

p h e n o c r y s t s  (1.5-12 m m )  a c c o u n t  f o r  1-40% modal p e r c e n t .  

Groundmass compos i t ion  is v a r i a b l e  g i v e n  

i n d i v i d u a l  dykes .  

Thin s e c t i o n  examina t ion  of E-2 1 and 

DM-941-84-261, shows t h a t  sample  E-21 is composed of  

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

t e x t u r e .  

Sample DM-941-84-261 i s  composed of a n h e d r a l  

q u a r t z  (0 .02  mm, 70%)  w i t h  overgrowing and i n t e r s t i t i a l  

r e c t a n g u l a r  p l a t e s  (0.01 mm)  of  w h i t e  mica. I t  is p r e s e n t  

i n  40% of t h e  s e c t i o n .  L o c a l l y ,  c o n c e n t r a t i o n s  a r e  

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

H o l o c r y s t a l l i n e  a l b i t e  d i s p l a y s  r e v e r s e  

zon ing ,  a l b i t e  and Car l sbad  t w i n n i n g .  P h e n o c r y s t s  a r e  

e u h e d r a l  t o  s u b h e d r a l  and are l o c a l l y  c louded by p a t c h e s  

o f  f i n e - g r a i n e d  w h i t e  mica ( 0 . 5  m m ) .  

T i - r i c h  b i o t i t e  - p l e o c h r o i c ,  s t r aw-ye l low t o  

red-brown and Fe- r i ch  b i o t i t e  - p l e o c h r o i c ,  s t r aw-ye l low 

t o  s l i m e - g r e e n  are randomly d i s t r i b u t e d  t h r o u g h o u t .  

I n t e r g r o w t h s  of c h l o r i t e  a l o n g  c l e a v a g e  p l a n e s  a r e  

i n d i c a t i v e  of  r e t r o g r a d e  metamorphism. 

Anhedval g r a i n s  of  i l m e n i t e  (0 .02  m m )  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 .  

Unit la BASALT, DIABaSE DM-941-84-278, T8-950-84-350 

B a s a l t  is a d a r k  g r e e n ,  a p h a n i t i c  t o  

f i n e - g r a i n e d ,  mass ive  rock.  S u b o p h i t  ic t e x t u r e  is l o c a l l y  

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

a e t i n o l i t e  ( 0 . 8  mmr 50r50 d i s t r i b u t i o n ) .  Randomly 

o r i e n t e d  w h i t e  q u a r t z  v e i n l e t s  ( ( 1  mm, 1 % )  o c c u r  i n  

f i n e - g r a i n e d  p h a s e s  of t h e  rock.  

Massive f i n e -  t o  medium-grained, medium g r e e n  

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



p l a g i o c l a s e  (1-1.5 mm, 5 0 % )  randomly d i s t r i b u t e d  

t h r o u g h o u t  a p redominan t ly  a c t i n o l i t i c  m a t r i x .  A c t i n o l i t e  

is d a r k  g r e e n ,  s u b h e d r a l  l a t h - l i k e  t o  b l o c k y  (tl mm) 

a c c o u n t i n g  f o r  50% of  t h e  mode. 

Unit 16 SILTSTONE 

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

s o u t h e a s t  of t h e  s o u t h e r n  l o b e  of E j a s  Lake. 

The rock is f i n e - g r a i n e d ,  b l a c k  and is 

composed of f e l d s p a r ,  h o r n b l e n d e ,  b i o t i t e  a g g r e g a t e .  

G r a i n s  a r e  e u h e d r a l  and t y p i c a l l y  much less t h a n  1 mm i n  

d i a m e t e r .  A m i c r o - g n e i s s i c  f a b r i c  is d e f i n e d  by s t e a k s  of  

f e l d s p a r  ( 1  x  10 m m )  . The rock h a s  a g r i t t y  t e x t u r e  and 

is  p o r o u s  t o  HC1.  
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APPENDIX C 

METHODS FOR DETERMINATION OF 
FIRST AND SECOND ORDER GEOCHEMICBE ANOMALIES 

S o i l  geochemical  background v a l u e s  were 

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

o f  p l o t t e d  r e s u l t s .  F i r s t  and second o r d e r  geochemical  

a n o m a l i e s  were d e f i n e d  as a n a l y t i c a l  v a l u e s  g r e a t e r  t h a n  

o r  e q u a l  t o  t h o s e  a s s o c i a t e d  w i t h  t h e  2.5 and 5 .0  

p e r c e n t i l e s  on a  h i s t o g r a m .  I n  t h e  case o f  Pb, t h e  v a l u e s  

were re-ad j u s t e d  by v i s u a l  i n s p e c t i o n  of  r e s u l t s .  

The p o p u l a t i o n  d e n s i t y  was n o t  s u f f i c i e n t  i n  

most cases t o  w a r r a n t  e x t e n s i v e  s t a t i s t i c a l  

e v a l u a t i o n .  

Given t h e  number of stream sed iment  samples  

( 5 3 ,  t o t a l  i n c l u d e s  d u p l i c a t e s )  t h a t  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  s e v e r a l  p o p u l a t i o n s ,  s t a t i s t i c a l  a n a l y s i s  cou ld  

n o t  be j u s t i f i e d .  A l l  i n t e r p r e t a t i o n s  a r e  based s o l e l y  on 

v i s u a l  i n s p e c t i o n  of p l o t t e d  r e s u l t s  ( F i g u r e  1 6 ) .  

Rock g e o c h e m i s t r y  was performed on n i n e  

p o p u l a t i o n s ,  One p o p u l a t i o n ,  composed s o l e l y  of p e l i t i c  

r o c k ,  t y p i c a l l y  b l a c k  p b y l l i t e ,  c o n s i s t s  of 56 

i n d i v i d u a l s .  Th i s  (Appendix E l ,  was c o n s i d e r e d  l a r g e  

enough t o  w a r r a n t  s t a t i s t i c a l  e v a l u a t i o n  i n  t h e  form of 

c u m u l a t i v e  f requency  d i s t r i b u t i o n  p l o t s .  

Background v a l u e s  a r e  g i v e n  by t h e  

i n t e r s e c t i o n  of t h e  l i n e  w i t h  t h e  50 p e r c e n t i l e  o r d i n a t e .  

A s e m i - q u a n t i t a t i v e  i n t e r p r e t a t i o n  of t h r e s h o l d  v a l u e s  

i . e .  Lower l i m i t  f i r s t ,  second o r d e r  a n o m a l i e s  was based 

on 1 )  s i g n i f i c a n t  b r e a k s  i n  t h e  c u r v e  and 2) i n t e r s e c t i o n  

of t h e  2 . 5  p e r c e n t i l e  o r d i n a t e  w i t h  t h e  c u r v e .  

Q u a l i t a t i v e  judgment was e x e r c i s e d  where t h r e s h o l d s  



resulting from either above criteria were such that due to 

analytical imprecision results would not be 

reproduceable. 

The remaining eight populations of 

lithological samples, (comprised of 85 individuals, with 

the largest population composed of 26 individuals), did 

not warrant statistical analysis for threshold 

values. 

Individuals within the quartz vein and 

sericite schist populations have anomalous geochemical 

values when using the threshholds suggested in Table 4. 
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SOIL AND ROCK GEOCHEMISTRY PLOTTED RESULTS 
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OR, MINOR OXIDE & TRACE ELEMENT ANUSES OF SELIFSCTED 
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REPORT %2000 

3PMLE ID # A816852 

*""" K I D D  C R E E K  N I N E S  L T D  ===a 

=== KIDD CREEK HItESXTE COHPUTER SYSTEH 

W O E  ROCK GEOCHWICAL ANALYSIS 

PAGE 1 
PRIIJTED 22-OCT-84 

11:46147 .................................................................................................................................. 
LF5 REPORT # 22063 FIELD NUEBER : DM95084259 PROJECT Y 
TOWSHIP : LOT : 0 CONCESSION : PROVINCE : BRITISH COLUMBIA 
NTS : 92Pl6 PROJECT : 
UTH ZONE : 20 GRID COORDINATES : E r 685950.0 N : 5747600.0 EL r 0.0 
S W L E  TYPE a CRAa SAMPLE 

FIELD Nm r I.(ETP.MOWHlC ,rE+SIC.FINE. 
FINAL BAKE : 

SIOZ 
AL203 
FE203 
FEO 
CAO 
MGO 
HA20 
K20 
TI02 
P205 
PA 0 
S 
NIO 
CR203 
C02 
H2Oi 
H20- 
LO x 
TOTAL 

TRACE E L m s  (?.P.M.) ArJ,PT (P.F.B.1 -------------- 
CR 30.00:RB 140.CO:SR 290.00:Y 
I4 I 12.00:CU 10.00:ZN 64.00:IW 
AG 1.OO:O -0.20:SB 0.9O:CS 
EX 1.lO:YB 3.00:LU 0.55rH.F 
U 3.50: 

 COP^^ : CHLORITE SL3ICITE ZCHIST 
PALE YELLOH WITE PYF'..ITE, 7% 

0 
C 
OR 
AB 
AM 
LC 
HE 
ICP 
AC 
DI 
HE 
EN 
FS 
FO 
FA 
KO 
UJ 
m 
IG 
CR 
@"I 
4w 
PO 
N3 
X 3  
RE 
AC 
Or. 
OPX 
CFX 
AB * 

ANALYTICAL 
TECHNIQUE : X-RAY E ' L U O B C E 3 C E  

CLASSIFICATIONS AND ItrPICES ........................... 
fJAZOiK20 4.43 SI02 69.12 SUBAL!KALIhZ 

CPX 0.00 OL 0.00 OPX 100.00 SUBALKALINE 

A 38.81 F 40.92 ti 20.27 THOLEITIC 

AL203 15.01 tJOM PLAG 77-66 W.OLEITIC 

36.02 AB* 10.36 OR .53.62 K-RICH SERIES 

CI 11.99 NOW FLAG 77.66 BRSALT 
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K I D D  C R E E K  M I N E S  L T D  ==.I 

==a KIDD CRHSC H I L m X T E  COMPUTW SYSTM ==a 

REPORT (12000 PASE 1 
P R I E ~  22-0cr-al: 

SPNLE 11) ti AB18568 W O E  ROCK GEOCHMSCAL NALYSIS 11:54:46 .................................................................................................................................. 
LAB REPORT t 22598 FIEtD NUPEER r DN94184266D 
SOWJSHIP : 

PROJECT # 
LOT r 0 CONCESSION : PROVINCE x BRITISH COLUNBIA 

.WS : 092P16 PROJEXX I 
UTH ZOEIE i 10 GRID COORDINATES x E r 687725.0 W r 5748840.0 EL r 0.0 
S M L E  TYPE : GRAB S.WLE.THIN SECTION 

FIELD NRNE r VOLCANIC,FE;CSIC.FIIJS.FLCW WEEXI OR F L G W  LAnINA~,?"YCT@NIZ~,LOGK AT C O h W m .  
FINAL ti$-XE r 

SAMPLED BY : D. P&LALIEZJ DATE r 06-SEP-@4 ANALYTICAL 
P.!JALi'ZE3 BY : )lilAY DATE r 04-OLT-04 TECHNIQUE r X-RAY FLUORESCENCE 

NORNALIZED NOW&IZED 
O hE;Ifn?ROUS b EINI-IVDROUS W I O N  % ------ -------------- -*-----------..---- 

N O W  ------ CLA59IFICATIONS AND INDICES ........................... 
SI02 67.23 70.68 66.61 Q 34.91 NA20+K20 3.34 9102 70.68 SUElALXALINE 
IL203 12.50 13.36 14.84 C 0.00 
E 2 0 3  2.64 1.74 1.23 OR 8.04 OL* 8.40 NE* 18.34 Q* 73.18 SUBALKALINE 
FzO 0.00 0.94 0.74 AE 18.35 
Cr.0 5.94 6.25 6.31 AM 23.90 CPX 46.23 OL 0.00 OPX 53.77 S U B W I N E  
G O  3.22 3.39 4.76 LC 0.00 
NA20 1.91 2.0i 3.57 HE 0.00 A 36.24 F 27.07 PI 36.69 C A L C - W I h Z  
K20 1.27 1.34 1 .51 W 0.00 
TI02 0.15 0.16 0.11 hC 0.00 a 2 0 3  13.36 NOW PLAG 56.57 TK'OLEITIC 
P205 0.05 0.05 0.04 DI 5.72 
Mi0 0.10 0.11 0.08 HE 0.11 kPJ 47.52 AB* 36.49 OR 15.98 AVERAGE SERIES 
9 0.00 0.00 0.00 El4 6.65 
MI0 0.00 0.00 0.00 E 0.13 CI 14.69 NORPI PLAG 56.57 HIGH ALUt4IIIA &%SALT 
CR203 9.00 0.00 0.08 FO 0.00 
C02 0.00 0.00 0.00 FA 0.00 
HZO+ 0.00 0.00 0.00 RO 0,00 JEElSElJ CALC-ALKALIME ANDESITE 
H20- 0.00 0.00 0.00 Las 0.00 AL 68.19 FE 9.95 MG 21.86 
LO I 4.08 0.00 0. GO Prr 1.85 

IL 0.22 
TOTAL 95.08 100.C0 100.00 CR 0.00 COLORINDEXr 14.69 

1% 0.00 HASHINOTO ItJDE< : 36.39 
BP 0. 11 
FO 0.00 
N3 0.00 
KS 0.00 
RU 0.00 
AG 0.00 
OL 0.00 
0% 6.79 
CPX 5.84 
AB* 18.35 

TP.ACEUMEL"SrS (P.P.M.) A'J,PT (P.P.3.) -------------- 
CR 130.00:RB 60.00:SR 1150.00:Y 30.00:ZR 120.00:NB 20.00:AU -20. C0:SC 4.50:CO 3.00: 
NI 14.OO:CU 4.OO:ZN 80.OO:hS -2.00:SS -3.CO:B.S -1.00:RB 5O.GO:SR 1100.00:MO -5.0'2: 
AG 0.50:CD -0.20:SB 0.30:CS 2.8O:EA 150G.OO:LA 59.60:CE 102.00:tiIl 30.00xSN 5.50: 
EN 1.OG:YB 2.C3:LU 0.39:W 6.00:TA -3.00 : PB 48.0O:BI -0.50 :TH 18.00: 2.00:H 
il 2.20: 

COPIHeFIS : ASH FLOH. FINE GiVLINED,DISFLAYIXG A SLIGHT GNEISSIC FAERIC G E i i T m  BY QL'ARTZ CARBONATE. AND WfTE MICA. 
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-== K I D D  C R E E K  M I N E S  L T D  ==== 
=== KIDD CREEK HIITEITE CONPUTE3R SYSTFH === 

REPORT #ZOO0 PAGE 1 

S M L E  I D  (Y AB18570 
PRIflED 22-Om-84 

WOLE ROCK GEOCHDIICAL AHALYSIS 11:56:47 
-------------------------------------------------------------------------*-------------------------------------------------------- 

UB REPORT # 22598 FIELD NUWE3 t DM950844705 
TOWSHIP I 

PRO= # 
LOT r 0 COBCESSION r PROVINCE t BRITISK COLUMBIA 

ITS r 092P16 PROJECT r 
UTPI ZONE c 1 0  GRID COORDICJATES r E : 685030.0 N a 5747350.0 EL r 0.0 S?JIPLE TYPE : GRAB SAMP~.RIII SEXTION 

FIGD N M  r SmIMEXTBRY .SIUUiMk?E UP WlfXE ,SIET,LAnI!aW ,LOOK AT CO 
FINAL I N  I 
ALTERATION r 
KINZFWIZATIQN a NIL ,NIL ,KO CO-. 
FORPIATION z 

SAFPLED BY I D. WUALIEU QATE r 06-SiP-84 
ANALYZE3 BY r =.A? 

ANALYTIC& 
DATE I 04-OCT-84 TFXHNIQUE r X-RAY FLUORESCE?JW 

MOW~~SZEJ) 
Kt' tT &hiW2OUS WT 5 EihTYDROUS CATION % ------ -------------- --_----------_____ NORMS CLRSSfFICATIOMS AND INDICES ------ ........................... 

S102 90.70 92.47 91.33 83.98 NA20+K20 1.13 SI02 92.47 SUW.ALINE f! AL203 3.33 3.39 3.95 1-23 
FEZ03 1.40 1.43 1.06 OR 4.37 OLA 1.99 h P  2.78 Q k  95.23 SUEALKALINE 
Ti33 0.00 0.00 0.00 AB 4.20 
CAO 0.52 0.53 0.56 A!! 2.52 CeX 0.00 OL 0.00 OPX 100.00 SUBALKALINE 
K O  0.80 0.92 1.20 LC 0.00 
NAZO 0.43 0.44 0.84 PJE 0.00 A 35.02 F 39.74 H 25.24 THOLEITIC 
KZO 0.68 0.69 0.87 KP 0.00 
TI02 0.16 0.16 0.12 AC 0.00 a203 3.39 SOW PLAG 37.52 THOLEITIC 
P205 0.34 0.04 0.03 DI 0. G O  
Ma 0.03 0.03 0.03 HE 0.00 A!.% 22.73 A$* 37.85 OR 39.43 K-RICH SERIES 
S 0.00 0.CO 0.00 W 2.40 
NIO 0.00 0.00 0.00 FS 0.00 CL 3.51 NOW PLAC 37.52 DACITE 
CR203 0.03 0.00 0.00 FO 0.00 
C02 0.00 0.00 0.00 FA 0.00 

TOTAL 98.09 100.00 

HO 
LN 
m 
IL 
CR 
m-4 
BP 
PO 
NS 
KS 
RU 
AC 
OL 
O P X  
CFX 
AB* 

10.00:ZR 
13.00:SE 

0.80:EA 
1.00:TA 

0 .0s  
0.00 COLOR INDM r 3.51 
1.06 . WHIHOTO INDEX : 60.91 
0.09 
0.00 
0.00 
0.00 
0.10 
0.00 
0 .00  
2.40 
0.00 
4.20 



- '--,-+sew k, '**<*, 
4 -8  . . ,  e . . .  

S 
K I D D  C R E E K  M I N E S  L T D  ==*a 

'*a KIDD CREM MINESITE COWUTER SYSTEI =-= 
REPORT #ZOO0 

a 
PAGE 1 

PRINTED 22-OCT-84 SAMPLE ID # A818571 W O L E  ROCK CEXWHICAG ANALYSIS 11:57:47 
-------------------------------------------------------------------------*-------------------------------------------------------- 

LAB W O R T  # 22598 FIELLI WSUHBER : Dfi95084499 
TOrnSHIP 1 

PROJECP # 
LOT r 0 CONCESSION r PROVINCE : BRITISH COLUNBIA 

NTS r 092P16 
urn ZONE : 10 PROJECT r 

GRID COORDINATE3 r E r 684475.0 M r 5750380.0 EL : 
SAKPLE TYPE I GRAB SAHr'LE.T&iIN SECTION 0.0 

FIELD NAME : VOLCiLFJIC,~SIC.FI~,~ONIZB.QURRa PORFl"XC,LQOK AT C O m m .  
FIIAL NPMZ : 
AL'IXRATION t ME2BMOWHOljED .S~ICITI%TION,kiOD~TE. 
MINERALIZATIOH I NIL .NIL ,NO COt-fHENT. 
FORMATION : 

SAMPLED BY I D. HALLALIEU DATE : 06-SF?-84 ANALYTICAL 
AEGGVZEP BY r X!?AP WTE I 04-OCT-e4 'XWXXIQUE : X-RAY FLUORESCEVCE 

N O ~ I ~  HORT&Im 
WT % A t ~ m a o u s  [a- % ~ ~ R O L ' S  CATION a ------ -------------- ------------------ NOPx3 CWSIFICATIONS AND IFlDICES ------ ........................... 

SIOZ 71.70 74.51 70.88 Q 44.43 kIA20+X20 5.67 SI02 74.51 SUEiALKALIlE 
AL203 14.50 15.07 16.90 C 7.39 
FE203 2.76 1.90 1.36 CR 23.61 OL* 2.18 NE* 15.76 Q* 82.05 SUBALXALIhT 
FEO 0.00 0.87 0.69 
C A0 

AB 16.48 
0.82 0.85 0.87 AN 3.71 CPX 0.00 OL 0.00 OPX 100.00 SUFLUCALINE 

MGO 0.62 0.64 0.91 LC 0.00 
NAZO 1.72 1.79 3.30 FE 0.00 A 63.76 F 29.00 H 7.24 C A L C - W I N E  
K20 3.74 3.89 6.72 KP 0.00 
TI02 0.33 0.34 0.25 AC 0.00 AL203 15.07 M O W  P U G  18.39 CXC-ALKALINE 
P205 0.09 0.09 0.08 Dl 0.00 
N O  0.04 0.04 0.03 HE 0.00 AN 8.48 BB* 37.63 OR 53.90 I(-RICH SEilIES 
S 0.00 0.00 0.00 F 3  1.83 
NIO 0.00 0.00 0.00 FS 0.00 CI 4.16 I O R M  PLAG 18.39 DA'CITE 
CR203 0.30 0.09 0.00 FO O.QO 
C02 0.00 0.00 0.00 FA 0.00 
H20+ 0.00 0.00 0.00 C10 0.00 JEiSEN CALC-ALKALINE RHYCLITE 
H20- 0.00 0.00 0.00 LN 0.00 At 83.89 FE 11.58 MC 4.54 
LO1 2.70 0.00 0.00 EFT 1.44 

IL 0.49 
TOTAL 96.23 100.00 100.00 CR 0.00 COLOR Ih'DEX r 4.16 

HH 0.40 ~ I H O T O  INDEX r 63.19 
AP 0-20 
PO 0.00 
N3 0.00 
Iis 0.00 
FU 0.00 
AG 0.00 
0 L 0.00 
OPX 1.83 
CPX 0.00 
AB* 16.48 

TRACEEiEIJ34TS ( ? . P . M . )  AU,PT (P.P.B.1 -------------- 
CR 150.00:RB 150.0O:SR 50.0O:Y 10.00:ZR 130.00:NB 20.00rAU -20.00rSC 10.00:C0 
t! I 9.00:CU 4.OO:CN 50.00:AS 4.00:SE -3.OO:R.Q 1.00:RB 170.00:SX -500.00:MO 
hG -0.50:CD -0.20:SB -0.2O:CS 3.30xBA 1600.00:U 50.1o:cE 89.00:ND 30.00:SM 
EX 0.70:YB 3.00:LU 0.46:lT 6.00:TA I.00xW 4.00:PE 14.0O:BI -0.5O:'Ri 
U 2.30: 

c o r m m  : ps329165sd 
QUk.QTZ CRYSTAL ?ti. MYCMCZTIC COPPOSITION. 



APPENDIX B 

WHOLE ROCK ANALYSES PLOTS 



Subal kal ine Field 

NC120+K20 vs SI02 

~i~.6 Separation of a1 kal ine and subal kal ine volcanic suites (after 
Macdonal d , 1 968 1. 

OPEN C I R C L E S  R E P R E S E N T  
0 ALTERED T H O L E I I T I C  OR 

CALC-ALKALINE ROCKS 

63 S O L I D  C I R C L E S  R E P R E S E N T  
ALTERED A L K A L I N E  ROCKS 

m LIZMD PROJECT 
91' 9 sanples plotted 

Cal c-A1 kal ine 



9 /  9 s a ~ p l e s p l o t t e d  

Calc-A1 kal ine  Field 

Tho l e i i t i c  Field 

5102 vs E O A 4 G O  

OPEN CIRCLES REPRESENT 
0 ALTERED THOLEIITIC OR 

CALC-At ML INE ROCKS 

o SOLID CIRCLES REPRESENT 
ALTERED A L Y J L I N E  ROCKS 

5 9 sswias plotted 

EGO V 5  BED 

Fig. 9 Typical calc-a1 kal  ine  (Cascades) trend on a Mg0-FeO p lo t  
( a f t e r  S tauf fe r  e t  a1 , 1975). 



e LIZARD PROJECT 
9 1 9 sawpichs plotted 

OPEN CIRCLES REPRESENT 
0 ALTERED THOLEIITIC OR 

CALC-ALKALINE ROCKS 

@ SOLID CIRCLES REPRESENT 
ALTERED A L U L T N E  ROCKS 



APPENDIX I 

MWBR BBMISPBBRB EQUAL-AREA PROJECTION OF SCBISTOSITY/BEDDING 





APPENDIX J 

MAGNETIC PROFILES - GRIT 16 GRID, LIZARD GRID 



SCINTREX V1.3 Magnetometer 
Base Field 58000. *=Uncorrected Data Ser No:998988. 
L i n e :  150.N G r t d : ~ ~ ~ ~ d d .  Job: 1. Date:  84/08/17 Operator : I , ............................................................................. 
( ).otal  F i e l d  (Gammas) 0 20 40 GO 80 100 
6 Total Field (Gammas)  0 200 400 60 0 800 1000 
S ta t i on  Mag Fld Change :....:....:,...t....:....:....:....:....:...e:..a.: 

220.W 57936.4 . . a rn . 
210.W 57922.3 -74.1 : . x e , O - 2  y: - - 
2OO.W 58098.1 175.8 : 6 e * a X :  

190.W 58054.6 -43.5 : a . @ . X  . : tie 
180.W 58047.2 / 

-7.4 : 0 * X : u 
170.W 58040.7 I 

-6.5 : o x . : ~j, 
160.W 58040.8 0 . 1  : o x . . : (J 

250.W 58025.1 -15.7 : o  . x (I . . . 
140.W 57954.0 -71.1 : . a . X  . I "' 
130.W 57865.4 -88.6 : . e e . x : < " i  
120.w 5 7 8 ~ 3 . 5  -1.9 : I . x e . . * : 8 l l O . W  57861.1 -2.4 : . x 
100.W 57862.7 1.6 : . . . x 

90.W 57865.4 2.7 : . . x . 
80.W 57867.9 2.5 : . x . . 
70. W 57880.6 12.7 : . x . 
6 O . W  57895.6 15.0 : . x : 
50.W 57911,3 15.7 : _ x 
40.bl 57901.5 -9.8 :-x- ' . 
30. W 57895.9 - 5 . 6  : 
20.W 57901.9 G; . O -- k-x ,) 
10.W 57879.5 -22.4 : P f ' 

. 
0. 57874.3 -4.6 : x . p 

1 E 57845.6 -23.3 : . X .  

2O.E 57864.7 1 9 . 1  : . x 
30 . E  57864.3 - .4 : . x 

: I  i 
40.E 57866.5 2.2 : . x . 
50 .F 5 7 ~ 8 4 . n  37.5 : 





............................................................................... 
SCINTREX 01.3 Magnetometer 
Base Field 58000. *=Uncorrected Data  Ser No : 998988. 
Line: L O .  Guid:iX/7#6, Job: 1. Date: 84/08/14 Operator: 1. ............................................................................... 
x Total Field (Gammas) 0 20 40 60 80 100 
o Total Field (Gammas) 0 200 400 600 800 1000 
Station Mag Fld Change : . . . . : . . . . : . . . . : . . . . : . . . . : . . . . : . . . . : . . . : .w. . : . . .~:  

280. W 57951.9 . x - D : 
270. W 57937.1 -14.8 : X .  . d :  
260. W 57938.5 1.4 : . x .  0 :  

t 

250. W 57923.9 -14.6 : . x -  . . . o a 
240.W 57909.5 -14.4 : .- X a . 

# i ; ;  : 
230.W 57899.0 -10.5 ,$ x 
220.W 57900.4 1.4 k- - - -  ' 210.W 57917.4 17.0 : -- - - --- X . . o 

-. 

200.W 57960.2 42.8 : a - x --- ,- -. - 
- - 0 " 

190.W 58000.2 40.0 # . * '<c3 
180.W 58020.8 20.6 : O  x . . s . -%-hC 
170.W 58066.0 45.2 : o . x I I 

i 

160.W 58056.8 -9.2 : o . . x .  . : 1 

150.W 57995.1 -61.7 : . . -_. .--.. - - -  - X-o - --- -- - 
140.W 57319.8 -75.3 : _ x * - n . . o i  : 

j-+30.W 57852.4 -67.4 : . x P : 
120.W 571330.8 -21 .6 : x . . • . 
110 .W 57813.9 -16.9 : x .  . . . O  

il 

100.W 57826.1 12.2 t . x . I 5) 8 
90 .W 57819.7 -6.4 : x 9 . 
80 .W 57836.2 16.5 : x a o e 

70.W 57862.3 26.1 : . x 9 . 
60.W 57855.5 -6.8 : . . x .  o . 
50.W 57844.5 -11 .0  : . . X  . 6 t 

40.W 57844.2 19.7 : . . . . x rn b . 
30.W 57837.7 33.5 : . "0 x :  
2Q.W 57886.7 -11.0 : . . x o  
10.W 57836.2 -50.5 : x .  0 . 

0. 57842.3 6.1 : . . x • . 
10.E 57863.8 21.5 : . . x o . 
20.E 57868.7 4.9 &. . x 

= Q., . 
30 .E 57899.8 31 . 1 --r.- . a o x 
40.E 57920.2 20.4 : x s . ? 
5 0 . E  57913.7 -6.5 : x o . 
60.E 57873.9 -39.8 : . x .  o . 
70 .E 57890.7 16.8 : . # 
80.E 57899.9 9.2-2 -- o x 
9 0 . E  57935.3 36.0 : , x .  . Q : 

100.E 57955.3 19.4 : , . x- - .  o : 
l lO .E  57368.3 13 .0  : . x o : 
'20.E 57986.7 18.4 : . x o : 
130. E 57985. 0 -1.7 : . . x o : 

'f40. E 57990. 0 5.0 : x o 
150.E 58008.1 18.1 o x 
1G0.E 58019.9 11.8 : o  x 
170.E 58044.4 24.5 : o . X  . 
180.E 58070.7 26.3  : 0 .I 



............................................................................... 
SCINTKEX V1.3 Magnetometer 
Base Field 58000. *=Uncorrected D a t a  Ser No : 998988. 
Line: 300.N G r i d : ~ / e l ~ B 1 .  Job: 1. D a t e :  84/08/14 Operator: 1. ............................................................................... 
x Total Field (@ammas)  0 20 40 60 80 100 
o Total Field (Gammas) 0 20 0 400 600 800 1000 
Station Mag Fld Change :.,..:....:....:....:s.e.:....:....:....:....:e~am: 

"30.W 57873.2 . . . . ? 
/ \ ? C J . W  57874.8 1.6 : . . x-- a a . 
k - ~ .  57891.3 16.5 : . $4" . 

250.W 57888.7 -2.6; r . 
24Q.W 57893.1 4.4 : . 
230. W 57833.6 0.5 : e 1; i 
220.W 57909.8 16.2 : x . I . o 
210.W 57951.7 41.9 : . e . x e . 0 : 
200.W 57955.0 3.3 : . x .  o : 
190.W 57967.9 12.9 : * P x o : 
180.W 57990.7 22.8 : . . x 
170 .W 58002.1 11.4 o x  

9 
t> 

160.W 57969.6 -32.5 : . x . 
12.5 2 

9 : 
150.W 57982.1 @ . x D : 
140.W 57953.4 -28.7 : . X  . . d : 
130.W 57955.3 1.9 : . x .  &,: 
1 2 0 . W  58042.5 87.2 : o . . x . : -I --. 

l l O . W  57998.1 -44.4 : xo 
100 . W  58118.2 120.1 : o x .  . . 

90.W 57991.3 -126.3 : x o 
80.W 57911.9 -79.4 : x . P . 
70.W 57312.8 0.9 : x . o_  : 
6 0 . W  58033.8 121.0 : o x .  . . I 

50.W 58271.7 237.3 : CI . x 
40.W 58102.9 -168.8 : x  o 
'30 .W 58010.2 -32.7 : O  x : , 

f ' $ 0 . ~  58106.4 96.2 : x o 
xL-4o .W 58032.2 -74.2 : o x 

0. 57823.3 -208.9 : . >: .o 
1D.E 57976.9 l " J . 6 .  : x .  0: 

20 . E  58053.2 76.3 : s . x  . 
3 0 . E  57839.0 -214.2 : x n 



............................................................................... 
SCINTREX V1.3 Magnetometer 
Base Field 58000. *=Uncorrected Data Ser No:998988. 
Line: 405.N GY i d :  L/2';/9ROl. Job: 1. Date: 84/08/14 Operator: 1. ............................................................................... 
x Total F i e l d  ( G a m m a s )  0 20 40 60 8 0 100 
o T o t a l  F i e l d  (Gammas)  0 200 400 600 800 1000 
;;-+tion Mag F l d  Change : . . . . : . . . . : . . . . : . . . ~ : . . . . : . . . ~ : . . ~ . : ~ . . . : . . . . : . . e ~ :  
[ f80.w 57946.5 . s . . - - x  e . 

*- 
y :  

270. W 57934.4 -12.1 : . _- -- -7  X m - -- 0 :  
260.W 57910.9 -23.5 : x 0 . 
250.W 57910.1 I 

-.8 : x . . . . o 
240.W 57907.0 -3.1 : X- . a . Q . , 

230.W 57921.7 14.7 : , . o . ' C  220.W 57921.2 - . 5  : 2 . I e . o . 
210.W 57911.0 -10.2 : X. . o , 

200.N 57922.6  11.6 : _ ;X . . . o . 
190.W 57907.7 -14.9 : x . . . a . 
180.W 57880.7 -27.0 : . a - -  - - X  0 a 

170.W 57875.0 -5 .7  : . . - - x'. . o 
160.W 57958.0 83.0 : . . X.4. . Q :  *- 

150. W 57971.3 13.3 : . -- - x  --- . 
140.W 57998.4 27.1 : . . . C i :  

- *q. 
130 .W 58021.3 22.9 ro.. . x . a : h  
120.W 58075.5 54.2 : o B e X .  rn -. 
110.W 58110.6 <l> 

35.1 : x o  . 
200 .W 58230 .7 20.1 : Q a x . . 
90.W 58138.0 7.3 : o rn x .  . . 
80.W 58126.1 -12.9 : 0 . x . 
70 . W  58123.6 - 2 . 5  : o . x . 
60.W 58117.3 -6.3 : o X .  , 
50.W 58025.7 -91.6 : o  . x .- 
40.W 57862.4 -163.3 : . . x . 0 -  

4 'b0.w 58146.4 284.0 : 0 .  . x .  
CJ20.14 58080.1 -66.3 : 0 . x a , 

10.W 57641.0 -439.1 : . x -  . . Q 

0 .  57607.2 -33.8 : x o 
10.E 57683.6 76.4 : CI - .  x 
20.E 53203.6 520 .ti : x u 



............................................................................... 
SCINTREX V l  .3 Magnetometer 
Base F i e l d  58000. *=Uncovrected Data Ser No:998985. 
L i n e :  527.N Grid:L/? ,w~ 1. Job: 1. Date: 84/08/14 Operator: 1. ............................................................................... 
x T o t a l  Field (Gammas) 0 20 40 60 80 100 
I -_  T o t a l  F i e l d  (Gammas)  0 200 400 600 800 1000 / k t i o n  Mag F l d  Change : .... : .... r .... r ....: ....: ....: ....: . . . . : . . . . : . . . . I  

4 8 0 . ~  57933.0 . x .  . . 
270.W 57943.7 10.7 : . . X  . . . '? : P : 
260.W 57954.1 10.4 : . s . X  . ,O : 
250. W 57948.6 - 5 . 5  : . s x .  0 :  

240.W 57957.2 8.6 : . s . x .  . p :  
230.W 57952.6 -4.6 : . . . x 0 :  
220 .W 57953.2 0 .6  : . . x  . 0 : 
210.W 57951.4 -1.8 : . . x . a ? : 
200.W 57962.8 11.4 : I . . x 0 0 
190.W 57971.1 8.3 : a @ x >: 
180.W 57986.3 15.2 : s . e . x Q; 
170.W 57990.2 3.9 : . , . x o 
160.W 57985.0 -5.2 : . . . x 0 : 
250.W 57990.4 \ 5.4 : . @ X 0 

140.W 57980.1 -10.3 : . x 9 :  
130.W 57993.7 13.6 : . x a '  
120.W 58014.4 20.7 : o  X .  . . . - 
l l0.W 58025.4 11.0 : o  . x . , . 
100 .W 58203.8 78.4 : x o- e 

90.W 58251.3 147.5 : . 0- . x 
80.W 58646.5 395.2 : . x .  o 
70.W 59084.8 438.3 : o . x 
60.W 59038.7 -46.1 : o x .  . 
S0.W 57409.0 -1623 .7 :  x o . * 

$' $Cl .bI 55730 .5 -1678.5 : . x a ,  
~ 8 3 0 . W  57194.5 1464.0 : o . x : 

20.W 57763.0 568.5 : . x 0 .  

1 .  57925.2 162.2 : . x o 
0. 57860.8 -64.4 : x a c! 

10 .  E 57925.8 65.0 : . x rt 





............................................................................... 
SCINTREX V1.3 Magnet ome t eu 
Base Field 58000. *=Uncorrected D a t a  S e u  Not998988. 
t i n e :  200.8(.N Grid:  L I ~ A X ~ .  1. Job: 2. Date: 84/06/16 Operator: 1. ............................................................................... 
x T o t a l  Field (Gammas)  0 200 400 600 800 1000 
o T o t a l  Field ( G m m a s )  0 2000 4000 6000 8000 10000 
S t a t  i o n  M a g  F l d  Chang 

200 .$U, 57990.9 
190.$w 57979.0 -15.9 r . 
180 .$w 57967.9 -7.1 : . 
170 .$N 58021.8  53.9 :x  
160.gJ 58060.8 39.0 : x 
150.SN 58002.6 -58.2 x 
140.8N 58020.8 
130.SW 58072.1 
120.W 58083.8 
210.!8fl 58083.7 

( ' 5 ,  1 o o . w  38122.2 
'".-' E30.8d 58038.9 

80. $pJ 57807.6 
7 0 . S d  57611.3 
60. SW 58685.8 
50. wJ58375. 6 
40.8W 98135.6 
30.1w 58112.5 
20.@@ 98198.1 
10.8w 58280,8 
0 m 58282.2 

1 0  .ME. 55151.6 -130.6 o 
20 .ME. 57689.8 
30 .W1€.57746.3 
40.@6.  58064.7 318.4 r x . 
50 .ME. 57901.7 -163.0 r 
60 .HE. 38021.2 119.5 : x  
70.1E. 58001 -4 -19.8 x 
80 . @ E .  58172.0 170.6 : x .  
90 .NE*58000.7 -1'71.3 x s 

100 .dE. 57910 .$ -89.9 : , 
I 

1 1 0  .YE .  57883.4 -27.4 : . 
120 .BE. 57908.1 24.7 : , 
130 .ME. 57920.9 12.8 : 
140 .OLfZe 57941.3 20.4 : 

\ 150 .ME. 58016.7 75.4 : X  Ci 160 .@L. 58042.7 26.0 : x 
170 .#&, 57998.3 -44.4 : 
180.W6.57931.2 -67.1 : 
190 .trbld. 57938.2 7.0 : 
zaa 57920 . 9 -17.3 : 



............................................................................... 
SCINTREX V1.3 Magnetometer 
Base F i e l d  58000. *=Uncorrected Data S e u  No : 998988. 
L i n e :  100.S G r i d : L l ~ a R Q l .  Job:  1. D a t e :  84/06/15 Operator:  1. ................................................................................ 
x T o t a l  F i e l d  (Gammas) -800 -400 - 0 C 400 800 
o T o t a l  F i e l d  (Gammas) -8000 -4000 - 0 3 .  4000 8000 
S t a t i o n  Mag F l d  Change r . , . r n : . . . . : . . . . : . . . . : . . D . ~ . . . . r . . m . ~ . . . . : . . . . ~ ~ e . ~ 8  

200.W 57978.7 . a a . 
190.W 57992.4 13.7 t . . . 
180 .W 58004.5 12.1 0 . e x 

Y 
I 

170.W 58020.0 15.5 r . . . x t 
160.W 58063.5 43.5 s . . . x  . @ s 
150.W 58052.9 -10.6 r rn . . x rn . @ 8 140.W 58194.0 141.1 : . . x . Q . 
130 . W  58100.2 -93.8 : . . X .  4 . 
120.W 58061.1 -39.1 : . . x  . Q : 
110 .W 58076.9 15.8 8 a . m x  . a P 100,W 57870.7 -206.2 a . . . 
90. W 57966.1 95.4 : . . . 

[ ‘., 80.W 98028.5 62.4 : . a . x . 
F - 70.H 58028.7 0.2 : . . . x . 

6Q.W 58829.7 1.0 : . . x . . 
50 .W 57925.0 -104.7 : . . . 
40 . W  58231.6 306.6 rr . . . . x 
30.W 59394.1 1162.5 : . e . x . 
20 . W  62425.1 3031.0 : . a . 9 P x . 
90.W 58736,2 -3688.9 r . . . 

0. 56963.6 -1772.6:  . . e . 
10.E 57740.1 776.5 : . . . . 
20 .E 37839.1 99.0 : . . • a 

30.E 57886.0 46.9 o . . • 

40.E 57917.2 31.2 r . @ e 

50 .E  57860.7 -56.5 r . . 
60.E 57311.4 -549.3 : . . x 
70.E 57914.4 603.0 : . w 

80.E 57902.0 -12.4 : u . . . 
90 .E 57966.6 64.6 : . . . . 

100.E 58020.4 53.8 : . . . x . 
l lO .E  57970.8 -49.6 : . . 
120.E 57300.9 -69.9 : . . 
130.E 57936.0 35.1 : . . 
140.E 58002.0 66.0 : , x , 
150.E 57750.7 -251.3 : . . 
16Q.E 57865.5 114.8 : s a . 

, * . . 
* 

170.E 57926.8 61.3 : 
( 1 8 0 . ~  57921.9 -4.9 : 
""190.E 57922.4 0.5 : 

200. E 57952.7 30.3 : 



-800 -400 - O +  400 x T o t a l  F i e l d  (Gammas) 800 . , 
o T o t a l  F i e l d  (Gammas) -8000 -4000 - 0 + 4000 8000 $I 

S t a t i o n  Mag F l d  Change ................................................... 
420. W 57931.9 
410 .M 57333.0 1.1 : . 
400.W 57934.5 1.5 : . fl 390. W 57932.0 -2.5 : . 
380.W 57938.8 6.8 : . 
370.W 57963.1 24.3 : . 
368.W 57994.0 30.9 : 
350 W 58004.9 10.9 : . 
340.W 58028.6 23.7 : 
330.W 58019.7 -8.9 : 
320 . W 58030 .5 10.8 : . . . 
310.W 58037.2 6.7 : . . 
300.W 58054.3 I?.,% : . . 
290.W 58061.1 6.8 : 

I : 
: 

280.W 58079.2 18.1 : a a 

270.W 58108.6 29.4 t . . 
260.W 58143.8 35.2 1 . e : 
250.W 58242.6 98.8 : # . . 
240, W 58426.2 183.6 : e : 
230.W 58135.8 -290.4 : . I )  P 
220.W 57850.9 -284.9 : . a 2 

210.W 57634.5 -196.4 : m e a . I 
200 .I4 57584.0 -70.5 : . . . I 
190.W 57812.5 228.5 n . . I 

180.W 57692.7 -119.8 z . . . . t 
170.W 57760.1 67.4 : . . . . I 
160.W 57837.1 77.0 : a . . . . 
150.W 57895.9 58.8 a . . . E 

/'- 140.W 57938.1 i -  2 42.2 : * - rn . I 
130 .W 58004.2 66.1 : . rn I 
120.W 58214.9 210.7 r e a w 

110 .W 58204.8 -10.1 r . : 
100.W 58109.4 -95.4 r . e : 
90.W 57992.1 -117.3 : rn . . . 
80.W 57971.1 -21.0 : e . e x I O x  
70.W 97966.3 -4.8 : * e a g x z  
60 .W 57978.8 12.5 r . . . . x : 
50.W 57974.9 -3.9 r . . . [ x :  
40.W 58106.0 131.1 : e . . --t, . 30.W 58313.4 207.4 : a . x . . -  . .*. 
20.W 58669.7 356.3 : . @ . e . '!4 . 
10.W 58423.8 -245.9 t o a.d.. . --' a 

0. 58014.0 -409.8 : s . . . . 
10.E 58037.1 23.1 : . . v e . a 

20.E 58001.0 -36.1 a . @ . 
30.E 57973.4 -27.6 : . a 

40.E 58183.3 209.9 : a . x 
50.E 58110.0 -73.3 : . . x .  

i 
60.E 58104.1 -5.9 : , . X .  b . 
70 .E 57859,2 -244.9 : . . 
80.E 57803.0 -56.2 : 
90 . E  57853.0 50.0 : . P X  i 

P x  , 100.E 57872.7 19.7 : p x  : 
:110.E 57839.6 -33.1 : b x  : 
120.E 57856.4 16.8 : ox 
130. E 57877.0 20.6 : b x  : 
140.E 57990.0 113.0 : V X 
150.E 57938.8 -51.2 : o X :  

1GO.E 57985.7 46.9 : n v 



............................................................................... 
SCINTREX V1.3 Magnetometer 
Base F i e l d  58000. *=Uncorrected Data Ser No : 938988. 
L ine :  100.N Grid: L / P A R O ~ .  Job: 1. Dater 84/06/15 Operator: 1. ............................................................................... 
x T o t a l  F i e l d  (Gammas) -800 -400 - Q +  400 800 
o T o t a l  F i e l d  (Gammas) -80 0 0 -4000 - O f  40 0 0 80 0 0 
Station Mag FPd Changs : . . ~ . : . . . ~ : . , , . : . ~ . , : . . . a : . . . . : a ~ . . : . . ~ . : . . . . ~ . . . . :  

200 .W 58224.9 : (I . 0 2 "  : 190.W 58235.0 10.1 a . . @ *,X . I 
180.W 98133.2 -101.8 : e . . x .  . * 
170.W 58084.2 -49.0 : . . . x  . . 3 

160.W 58091.7 7 . 3  r . O . x  . t 

130.W 57887.7 -204.0 : e . . . a , 
140.W 57891.2 3.5 : . • . . : 
130.W 57714.9 -176.3 : a . . a . x . 
120 .b4 57781 .0 6 6 1  z e . \ . a I 
110 .W 58086.9 305.9 : . . x  : 
100 .W 58016.0 -70.9 : . . x" . . : 

90.W 57965.5 -50.5 : a :, a a • Q X :  

80.W 58043.3 77.8 : . *: x @ - . : 
()70.W 57551.7 -491.6 : a . @ e 

60.W 58540.3 988.6 r a b . . 8 :  
50.W 58972.9 432.4 : . . . w . 
40 .W 58840.4 -132.5 : 8 . . \ x :  

30.W 57952.1 -888.3 : . , . . 
20.W 57917.8 -34.3 : . . . @ 

p ? '  

10.W 57907.3 -10.5 : . @ . . . $ f i  
0. 58202.6 294.3 8 D . . x 

.10.E 58495.3 293.7 : @ e * .  X .  
20.E 58962.6 467.3 t . . a 

9 :  
30 .E 58298.2 -664.4 : . . . . x . 
40.E 59581.8 1283.6 : . . . x 

B "i 
J0.E  58966.3 -613.5 : . e a 2; 
60.E 57949.5 -1016e8 t . . . u x e  
70 .E 57938.0 -11.5 3 . . . . . 0 x i  
80.E 58033.7 95.7 : . . x . . 3 ;  90.E 58111.6 77.9 : . x .  

100.E 58044.4 -67.2 : . x 
l lO .E 57823.0 -221 .4  : . . . 
120.E 57532.8 -290.2 : . X w  Q * Px , 

130.E 58041.9 509.1 : . . x P . 
140.E 58048.3 6.4 : . . x . . o . 
150.E 57942.4 -105.9 : . . . o x : 
1BO.E 57571.3 -371.1 : . x .  9 
?70.E 57811.0 239.7 : . . 9 

80.E 57902.5 91.5 : g x :  
90.E 57901.4 -1.1 : . g x :  

200.E 57922.4 21.0 : 0 x :  
210.E 57935.6 13.2 : 
220.E 57300.6 1 z 



pa' 
APPENDIX K 

SUMMARY OF PROJECT COST AND 

STATEMENT OF EXPENDITURES FOR ASSESSMENT 



PROJECT AND PROGRAM COST - 1984 

Project : - Lizard A Claim -- - Project- # 950 - AFE # E-329 

Salaries and Wages 

Fringe Benefits 

m Expense 
Shipping and Storage 

Travel Expenses 

Management 

Office and Technical Supplies 

Comnunicat ions 

Geological Programs 

Geophys ical Programs 

Geochemical Program 

Photog rametry 

Drafting, Publicatio~ls and Maps 

Assaying Charges 

Auto Operation and Maintenance 

Aircraft Charter - Fixed Wing 
Aircraft Charter - Helicopter 
Equipment Purchases and Maintenance 

kavy Equipment Contract ing 

Surveying and Line-cutting 

Drilling and Logging 

Exploration Mining 

Metallurgical Testing 

Bulk Sampling 

consultants 

Legal Expenses 

Property Acquisition - Purchase 
Property Acquisition - Staking 
Government Fees 

Option Payments 

Tblls and Trespass Charges 

Other 

rmTiL 



APPENDIX K 

STATEMENT OF EXPENDITURES FOR ASSESSMENT 

SUMMARY OF WORK: Geological mapping, geophysical survey, 

geochemical sampling. 

PERIOD OF WORK: June 6 to August 30, 1984 

COSTS : 

Personnel 

D. Mallalieu, geologist 
37 days @ $88/day 3,256.00 

T. Huttemann, assistant 
37 days @ $72/day 2,664.00 

G. Enns, geologist 
4 days @ $1 92/day 

G. Bendrickson, geophsycist 
5 days @ $1 92/day 960.00 

7,648.00 7,648.00 

Room and Board 

83 man-days @ $37.50 3,112.50 

Transportation 

Redhawk Rentals, Burnaby 
Toyota Diesel 4x4-5 wks @ 250 1,250 
Fuel 300 

1,550 1,550.00 

Geochemical Analysis 

Acme Laboratories, Vancouver, 

195 soil and silt samples for 
Cu,Pb,Zn,Ag,Au and Ba @ $11.60 2,262.00 

43 rocks samples for 
Cu,~b,Zn,Ag,Au and Ba @ $13.75 591.25 

2,853.25 2,853.25 

XRay Lab, Don Mills, Ont. 

8 rock samples for major oxide 
and multi-element analysis plus 
preparation @ $42.00 



APPENDIX K 
STATEMENT OF EXPENDITURES FOR ASSESSMENT 

Thin Sect ions 
Vancouve r  P e t r o g r a p h i c s ,  F o r t  L a n g l e y ,  B.C.  
22  t h i n  s e c t i o n s  @ $7 .75  170 .75  
1  o v e r s i z e  s e c t i o n  @ 45 .00  45.00 

2i?nm 215.00 

Report Preparation 

16 ,000  o f  t h i s  work t o  appl ied t o :  
L i z a r d  I Rec. N o .  4 9 4 3  (Nov)  4  y e a r s  10 ,000  
L i z a r d  2  Rec.  No. 4 9 4 4  (Nov)  3 y e a r s  6 , 000  




















