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INTRODUCTION 

The H A N K  CLAIM G R O U P ,  t o t a l i n g  58 u n i t s  was s t a k e d  t o  c o v e r  
s t r e a m s  anomalous i n  g o l d  and d r a i n i n g  a h i l l s i d e  w i t h  gossanous  
r o c k s  a l s o  anomlaous  i n  g o l d .  

g e o l o g i c a l  mapping from A u g u s t  3 t o  11, 1983.  F i e l d  p e r s o n e l  
c o n s i s t e d  o f  Messrs. Rein Turna  and R o b e r t  Brown, Lac s t a f f  
g e o l o g i s t s ,  and J o e  Conway, g e o l o g i s t ,  t e m p o r a r y  employee.  
95 rock. s a m p l e s ,  223 s o i l s  and 85 s i l t  s amples  were c o l l e c t e d .  
S o i l  s amples  were  t a k e n  o n  l i n e  a t  100 m e t e r  i n t e r v a l s .  Rock 
s a m p l i n g  and g e o l o g i c  mapping a t  1: 5 , 0 0 0  s c a l e  were d o n e  ma in ly  
i n  t h e  c r e e k  v a l l e y s .  

Lac M i n e r a l s  L t d .  pe r fo rmed  s i l t ,  s o i l  and rock  sampl ing  and 

L o c a t i o n  and Access :  I 

The H A N K  CLAIM G R O U P  i s  l o c a t e d  o n  t h e  t r i b u t a r y  o f  Ba l l  
Creek f l o w i n g  n o r t h e a s t  f rom H a n k i n  Peak.  The s o u t h e r n  boundary  
of  Mount Edz iza  P r o v i n c i a l  Park  i s  1 3  k i l o m e t e r s  t o  t h e  no r thwes t .  
The n e a r e s t  town,  I s k u t - a l s o  c a l l e d  Tena jon  i s  75km t o  t h e  n o r t h  
e a s t .  T r a v e l  t o  and from Vancouver  by t r u c k  i s  t h r e e  days  each  
way. One day i s  r e q u i r e d  t o  h e l i c o p t e r  t o  t h e  p r o p e r t y  and s e t  
u p  camp. 

n e a r e s t  road  t o  t h e  p r o p e r t y  i s  15km t o  t h e  e a s t .  I t  t r a v e l s  n o r t h  
f rom n e a r  H a z e l t o n ,  t h r o u g h  Tena jon  t o  t h e  Alaska  Highway. 

Access  t o  t h e  p r o p e r t y  i s  v i a  h e l i c o p t e r  f rom Tena jon .  The 

Topography:  

T h e  a r e a  of  t h e  H A N K  CLAIM G R O U P  i s  moun ta inous  w i t h  m o d e r a t e l y  
s t e e p  h i l l s i d e s .  E l e v a t i o n s  r a n g e  from 860 meters i n  t h e  main c r e e k  
a t  t h e  n o r t h  s i d e  o f  H A N K  1 c l a i m  t o  1860 meters on t h e  e a s t  s i d e  
o f  H A N K  2 c l a i m .  
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V e g e t a t i o n  c o n s i s t s  of s p a r s e  c o n i f e r o u s  f o r e s t  i n  v a l l e y s  

Dra inage  i s  good. A l l  o f  t h e  p r o p e r t y ' s  area i s  t r a v e r s e d  
and on h i l l s i d e s .  Alp ine  meadows begin  a t  around the  1300m m a r k .  

by c r e e k s  f lowing  n o r t h w e s t  i n t o  t h e  main c r e e k  which f lows  a 
f a i r l y  l i n e a r  pa th  n o r t h e a s t .  Most of t h e  nothwes t  f l owing  c r e e k s  
a r e  f a i r l y  d e e p l y  i n c i s e d  a n d  where they  t r a v e r s e  t he  A l t e r a t i o n  
Zones t h e y  form wide deep g o r g e s .  

Overburden dep th  a p p e a r s  t o  be g e n e r a l l y  l e s s  t h a n  3 mete r s  
o v e r  most o f  t h e  p r o p e r t y .  Nearer  t o  t h e  mountain t o p s  o u t c r o p  
i s  abundant  w i t h  a r e l a t i v e l y  t h i n  poor ly  deve loped  s o i l  or 
r e g o l i t h  c o v e r i n g .  The v a l l e y  of  t h e  m a i n  c r e e k  - t h e  Bal l  
t r i b u t a r y  - i s  n a r r o w  a n d  o u t c r o p  o f t e n  o c c u r s  a long  i t .  

The t r i b u t a r y ' s  w a t e r  i s  h e a v i l y  s i l t e d  and u n d r i n k a b l e  
b e f o r e  i t  has  been a l lowed t o  s e t t l e .  The o t h e r  c r e e k s  on t h e  
p r o p e r t y  a r e  a c i d  and m e t a l l i c  t a s t i n g .  Below t h e  A l t e r a t i o n  
Zones s t o n e s  i n  t h e  c r e e k  bed a r e  s t a i n e d  o range  where w a t e r  runs 
o v e r  them. 

1 
I 

GEOCHEMICAL S U R V E Y  

Samples c o l l e c t e d :  85 s t r eam s i l t s  and 2 2 3  s o i l s  a n a l y s e d  f o r  
30 e l e m e n t s  a n d  A u .  ( s e e  Appendix No. 1 )  
9 5  rocks  a n a l y s e d  f o r  C u ,  Mo, A g ,  As, A u .  
( s e e  Appenldix No. 1)  

The A u ,  Ag a n d  As v a l u e s  f o r  t h e  above samples  a r e  p l o - t e d  o n  
F i g u r e  N o s .  5 , 6 ,  a n d  - 7 r e s p e c t i v e l y .  R e s u l t s  f o r  o t h e r  e l emen t s  
a r e  i n  Appendix No. - 1. Loca t ions  of  a l l  samples  a r e  d e p i c t e d  on 
F i g u r e  No. - 3.  
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F i e l d  Methodology: 

S o i l  samples  were c o l l e c t e d  from t h e  " B "  s o i l  ho r i zon  
g e n e r a l l y  from a depth  of  .20  t o  30 c e n t i m e t e r s  below t h e  ground 
s u r f a c e .  The t y p i c a l  c o l o u r  of t h e  s o i l  samples  i s  orangey  b rown .  

Stream bank samples  c o n s i s t e d  of  s o i l s  which may have s loughed  
o r  have been washed or con tamina ted  by s t r e a m  s i l t s .  These samples  
t h e r e f o r e  a r e  d e p i c t e d  on t h e  geochem maps w i t h  a d i f f e r e n t  symbol 
from s o i l s .  

Approximately % k i l o g r a m  of  m a t e r i a l  was c o l l e c t e d  a t  each 
s i t e .  

Stream sediment  samples  were c o l l e c t e d  from t h e  a c t i v e  p a r t  
o f  t h e  s t r e a m  bed a p p r o x i m a t e l y  e v e r y  250 m e t e r s .  

Sampling l i n e s  were r u n  u s i n g  a compass and h i p  c h a i n  f o r  
o r i e n t a t i o n  a n d  d i s t a n c e  weasurement. Lines were r u n  g e n e r a l l y  n o r t h  
wes t  downhil l  between c r e e k  v a l l e y s .  
r e g u l a r  g r i d  p a t t e r n .  
s e p a r a t i o n s .  S o i l s  were c o l l e c t e d  e v e r y  100 m e t e r s  a long  t h e  
l i n e s .  

Rock samples  were c o l l e c t e d  i n  no r e g u l a r  p a t t e r n .  Both 
m i n e r a l i z e d  a n d  unmine ra l i zed  rock was sampled.  Most o u t c r o p s  
o c c u r r e d  i n  t h e  c reek  v a l l e y s .  Rock samples  c o n s i s t e d  of e i t h e r  
s p o t  g r a b s  o r  s p a r s e  c h i p  sampl ing  o v e r  25 o r  50 me te r  i n t e r v a l s .  

i n  t h e  c r e e k  v a l l e y s  o r  a long  s o i l  l i n e s .  

Sampling was n o t  done on a 
L ines  r ange  from a b o u t  200 t o  500 m e t e r s '  

Geo log ica l  m a p p i n g  was performed where o u t c r o p  was encoun te red  

L a b o r a t o r y  Methodology: 

Sample P r e p a r a t i o n :  
Bondar-Clegg & Company L t d .  p r e p a r e d  a l l  s amples .  S o i l  and 

s i l t  samples  were d r i e d  and s i e v e d  t o  -80 mesh. Rock samples  were 
p u l v e r i z e d  t o  -100 mesh. 
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Geochemical  a n a l y s i s  f o r  C u ,  Mo, Ag: 

M e t a l s  were e x t r a c t e d  w i t h  h o t  Lefor t  aqua r e g i a  and a n a l y s e d  
by a t o m i c  a b s o r p t i o n .  

Geochemical  a n a l y s i s  f o r  As: 

As was e x t r a c t e d  w i t h  HC104-HN03 a r s i n e .  The method o f  
a n a l y s i s  was c o l o u r i m e t r i c .  

Geochemical  a n a l y s i s  f o r  A u :  

A u  was e x t r a c t e d  by f i r e  a s s a y  and h o t  aqua r e g i a  and 
a n a l y s e d  by c l o s e d  c e l l ,  f l a m e l e s s  a t o m i c  a b s o r p t i o n .  

A C M E  a n a l y t i c a l  l abra tor ies  L t d .  a n a l y s e d  t h e  p u l p s  o f  t h e  
s o i l s  and s i l t s  f o r  30 e l e m e n t s  ( s e e  A p p e n d i x  N o .  l ) ,  by ICP 
( I n d u c t i v e l y  Coupled A r g o n  P lasma)  geochemica l  a n a l y s i s ,  u s i n g  t h e  
f o l l o w i n g  p r o c e d u r e :  

a c i d  t o  h y d r o c h l o r i c  a c i d  t o  w a t e r  a t  90°C f o r  1 h o u r .  
s ample  i s  d i l u t e d  t o  lOml w i t h  w a t e r .  T h i s  l e a c h  i s  o n l y  p a r t i a l  
f o r :  Cay  P ,  Mg, A l ,  T i ,  La,  Na, K ,  W ,  Cr. 

ICP a n a l y s i s  i s  comparab le  t o  c u r r e n t  a t o m i c  a b s o r p t i o n  
t e c h n o l o g y .  

A . 500  gram o f  sample  i s  d i g e s t e d  w i t h  3 ml o f  3 : 1 : 3  n i t r i c  
The 

S t a t i s t i c a l  A n a l y s i s  o f  R e s u l t s :  

t a k e n  a l o n g  s t r e a m  banks  were n o t  i n c l u d e d  a s  t h e y  were n o t  sure  
t o  be r e p r e s e n t a t i v e  o f  t h e  l o c a l  I I B "  h o r i z o n .  

S t a t i s t i c a l  a n a l y s e s  were made o f  146 s o i l  s a m p l e s .  S o i l s  

Go ld ,  S i l v e r ,  Arsenic: 

d e f i n e  anomalous  p o p u l a t i o n s  f o r  t hese  m e t a l s .  

r e s p e c t i v e l y  were a r b i t r a r i l y  chosen  t o  be c o n t o u r e d  on  t h e  geochem 
maps ( F i g u r e  Nos. 5 ,  6 ,  7 r e s p e c t i v e l y ) .  

S t a t i s t i c a l  a n a l y s e s  o f  t h e  r e s u l t s  f rom s o i l s  do n o t  c l e a r l y  

For  A u ,  A g ,  As s o i l  v a l u e s  of  100 p p b ,  1 . 0  p p m ,  100 ppm 
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F a i l u r e  of t h e  s t a t i s t i c a l  method t o  d e f i n e  anomalous 
p o p u l a t i o n s  i s  t h e  r e s u l t  of most of t he  sampled a r e a  being 
h i g h  i n  t h e s e  m e t a l s .  Not enough background v a l u e s  e x i s t  
f o r  ba l ance .  

Anomal i e s  

Gold,  s i l v e r  a n d  a r s e n i c  were found rough ly  c o r r e l a t a b l e  i n  
t h a t  anomalous a r e a s  o f  each  c o i n c i d e .  

. The sampling t o  d a t e  has  been t o o  s p a r s e  t o  draw firm 
c o n c l u s i o n s  b u t  a n o r t h e a s t  s t r i k e  p a r a l l e l  t o  r o c k s '  bedding 
a n d  c o r r e l a t i o n  w i t h  t h e  A l t e r a t i o n  Zones i s  s u g g e s t e d  on t h e  
geochem maps. 

The geochem anomal ies  a r e  n o t  e n t i r e l y  r e s t r i c t e d  t o  t h e  
zones of  i n t ense ly  a l t e r e d  rock b u t  o c c u r  u p h i l l  a n d  downhi l l  o f  
t h e  zones .  The anomalous a r e a  i s  open on both  i t s  s i d e s  t b  

t h e  n o r t h e a s t  and s o u t h e a s t  and a p p e a r s  t o  narrow toward i t s  
e n d s ,  t h e  n o r t h e a s t  and s o u t h w e s t ,  b u t  s t i l l  shou ld  be 
c o n s i d e r e d  open t o  a l l  d i r e c t i o n s .  

The s i z e  of t h e  anomalous a r e a  i s  a p p r o x i m a t e l y  4km x 1 4 k m  

I 

G E O L O G Y  

The H A N K  C L A I M  G R O U P  i s  p a r t l y  u n d e r l a i n  by T e r t i a r y  age 
sed imen t s  ( u n i t  2 )  c o n t a i n i n g  c r o s s  bedded g r e e n i s h  g rey  
s a n d s t o n e s  w i t h  f o s s i l  l o g s  and wood f r a g m e n t s .  Che r t  and 
c l a y s t o n e s  b o u l d e r s  obse rved  a r e  a t  t h i s  tSme grouped w i t h  
u n i t  2 because t h e  o n l y  s e d i m e n t a r y  rock  o u t c r o p s  l o c a t e d  
above nearby a r e  t h o s e  of u n i t  2 .  I t ' s  r e c o g n i z e d  however 
t h a t  t h e  c l a y s t o n e  a n d  c h e r t  may r e p r e s e n t  a more deepwater  
envi ronment  t h a n  t h e  c o n t i n e n t a l  s a n d s t o n e s  o f  u n i t  2 .  

The sed imen t s  a r e  i n t r u d e d  by r h y o l i t e  dykes and s i l l s  
( u n i t  3 ) .  These i n t r u s i v e s  a r e  o f f - w h i t e  i n  c o l o u r  b u t  
wea thered  s u r f a c e s  a r e  r u s t y  brown., o r a n g e ,  y e l l o w  and red.  
P y r i t e  e x i s t s  d i s s e m i n a t e d  i n  t h e s e  r o c k s  though g e n e r a l l y  
n o t  more t h a n  1%. 
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Most of t h e  c l a i m  group a r e a  i s  u n d e r l a i n  by u p p e r  
T r i a s s i c  a n d e s i t i c  p y r o c l a s t i c s  w i t h  l e s s e r  amounts of 
f l o w s  and t h i n  s i l t s t o n e  beds ( u n i t  1). These a n d e s i t e s  
a r e  g e n e r a l l y  g reen  c o l o u r e d  due t o  c h l o r i t e .  T h e  d i f f e r e n t  
l i t h o l o g i c  t y p e s  o f  u n i t  1 a r e  d e s c r i b e d  i n  t h e  legend of 
t h e  Geology map, F i g u r e  No.  4 and d e p i c t e d  on t h e  map. A t  
t h i s  t ime  i t  i s  no t  known i f  t h e s e  r e p r e s e n t  d i s t i n c t  
mapable  s u b u n i t s  w i t h i n  u n i t  1. 

a n . o v e r a l 1  n o r t h e a s t  s t r i k e  f o r  u n i t  1. 

zones a r e  c h a r a c t e r i z e d  by va ry ing  d e g r e e s  of p y r i t i z a t i o n ,  
s i  1 i c i f i c a t i o n ,  a r g i  1 1  i z a t i o n ,  s e r i c i  t a t i o n  and ca rbon i  t i z a t i o n .  
Outcrops  i n  t h e  Zones a r e  h e a v i l y  gossanous  and u s u a l l y  b l eached  
w h i t e  o r  g r e y .  
w e a t h e r e d ,  c r e a t i n g  deep w i d e  go rges  when c r e e k s  f low o v e r '  
them. Some of t h e  A l t e r a t i o n  Zones a p p e a r  t o  have a c e n t r a l  
s i l i c e o u s  zone where more p y r i t e  e x i s t s .  

e a s t e r l y  p a t t e r n  b u t  i t  i s  n o t  known i f  t h e  zones j o i n  
t o g e t h e r  o r  r e p r e s e n t  s e v e r a l  semi p a r a l l e l  zones .  I t  a l s o  
has  not  been de te rmined  how c l o s e l y  t h e  Zones p a r a l l e l  t h e  
s t r i k e  of t h e  c o u n t r y  r o c k s .  

S t r i k e  measurements of  i n t e r b e d d e d  s i l t s t o n e s  s u g g e s t  

Zones of i n t e n s e  a l t e r a t i o n  e x i s t  i n  u n i t  1 r o c k s .  These 

T h e  rocks  a r e  more h i g h l y  f r a c t u r e d  and d e e p l y  

The A l t e r a t i o n  Zones a l i g n  w i t h  each o t h e r  i n  a n o r t h  

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

i s  common, d i s s e m i n a t e d  i n  rocks  of  u n i t  1 and 3. G r e a t e r  
amounts of  p y r i t e  e x i s t  i n  t h e  A l t e r a t i o n  Zone where i t  o c c u r s  
d i s s e m i n a t e d  and i n  b l e b s  and v e i n l e t s .  

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

Small b l e b s  of g a l e n a  were found i n  a s i l i c i f i e d  t u f f  a t  
H A N K  6 0 6 .  

Small amounts of  m a l a c h i t e  were found a t  f o u r  l o c a t i o n s  
i n c l u d i n g  H A N K  331 which had t h e  h i g h e s t  go ld  a s s a y .  (.354 o z / T )  

A b r e c c i a t e d  s o f t  c l a y s t o n e  b o u l d e r  ( H A N K  333) c o n t a i n e d  
20% p y r i t e  and some c i n n a b a r  i n  t he  b r e c c i a  p o r t i o n .  This  
specimen was anomalous i n  A u  (745 p p b )  and i n  C u ,  Mo, As and 
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Ag. In  t h e  same a r e a  l a r g e  c h e r t  b o u l d e r s  l a y .  One specimen 
( H A N K  3 3 4 )  w i t h  a d a r k  v e i n  was anomalous i n  Au  (155  p p b ) .  
I f  t h e  c l a y s t o n e  and c h e r t  a r e  of T e r t i a r y  age  t h e y  s u g g e s t  
t h a t  p r e c i o u s  m e t a l s  m i n e r a l i z a t i o n  may be r e l a t e d  t o  T e r t -  
i a r y  ~ t n t r u s i o n s  and may n o t  be r e s t r i c t e d  t o  upper  T r i a s s i c  
vol c a n i  c s .  

p r o p e r t y .  They o c c u r  both i n s i d e  t h e  A l t e r a t i o n  Zone and 
o u t s i d e  o f  them. G e n e r a l l y  more a l t e r e d  rocks  a r e  h i g h e r  i n  
p r e c i o u s  m e t a l s .  

Rocks anomalous i n  A u  and Ag a r e  wide s p r e a d  o v e r  t h e  

CONCLUSIONS 

1. The H A N K  CLAIM G R O U P  i s  u n d e r l a i n  by an upper  T r i a s s i c  
v o l c a n i c  s u i t e  compr i s ing  a n d e s i t i c  p y r o c l a s t i c s  and f l o w s ,  
and sed imen t s .  These a r e  o v e r l a i n  by T e r t i a r y  s e d i m e n t s .  
All  rocks  a r e  i n t r u d e d  by T e r t i a r y  r h y o l i t e  dykes and s i l l s .  

2 .  Rocks and s o i l s  on t h e  p r o p e r t y  a r e  c o i n c i d e n t a l l y  anomal- 
ous i n  A u ,  Ag a n d  As. The s i z e  of t h e  anomalous a r e a  has  n o t  
y e t  been de te rmined .  A t  t h i s  t ime  i t  i s  abou t  4km x 1 4 k m .  

3 .  These anomal ies  a p p e a r  p a r t l y  r e l a t e d  b u t  n o t  r e s t r i c t e d  
t o  zones of i n t e n s l y  a l t e r e d  rock .  A l t e r i z a t i o n s  c o n s i s t  of  
p y r i  t i z a t i o n ,  s i  1 i c i f i  c a t i  on,  a r g i  11 i z a t i o n ,  s e r i c i  t a t i o n  and 
c a r b o n i  t i  z a t i  on.  
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RECOMMENDATIONS: 

1. A p r o g r a m  o f  r o c k  a n d  s o i l  s a m p l i n g  on a r e g u l a r  p a t t e r n  
on t h e  p r o p e r t y  i s  r ecommended .  D e t a i l e d  g e o l o g i c  m a p p i n g  
i s  a l s o  n e c c e s s a r y .  V L F - E M  g e o p h y s i c s  s h o u l d  a l s o  be 
p e r f o r m e d .  

2 .  S t r e a m s  p e r i p h e r a l  t o  t h e  c l a i m s  a n d  d r a i n i n g  u p p e r  
T r i a s s i c  v o l c a n i c s  s h o u l d  be s a m p l e d ,  t o g e t h e r  w i t h  p r o s p e c t i n g  
a n d  r e c c o n n a i s a n c e  m a p p i n g .  
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J 

4 
b 
4 

9 
b 
1 
5 

24 

10 
1 

18 
I ?  

9 

I 1  
8 

21 
8 
6 

1 
!I 
1; 

J 

7 
7 
J 
B 
8 

7 
I 1  

1 
1 
4 

5 
9 
36 

10 1321 5.03 lb8 
2 M I . W  42 

10 684 4 . 4 J  72 
I6 I912 6.48 327 
IS 2773 4.V 1 %  

20 6674 1 4 . 3  1556 
25 9524 8.34 I189 

I 1  I368 4.43 233 
34 1914 6.68 80 

17 2 ~ 4  6.n n; 

J 331 b.60  I 1 6  
6 2n 5.23 81 

42 2392 1.64 I63 
I ?  12cs 6.41 I49 
9 105 6.21 42 

21 I814 6.76 121 
II 598 6.94 108 
IS 2434 6.24 ?O 
7 S J 8  7 . 8 3  118 
1 284 5.89 93 

6 392 1.59 200 
28 I789 1.75 71 
4: 1745 9.28 65 
14 I345 S.M 28 
15 ISIS 5.05 31 

I 1  1172 8.44 22 
6 338 6 . S  39 

12 1187 7 . 5  81 
13 I305 4.81 38 
16 I485 6.09 102 

I1 13% 4.41  45 
19 IS5 6.60 71 
I6 1319 6.21 SI 

6 818 3.42 53 
II imi 3 . ~ 2  4s 

6 349 4.82 39 
22 2176 9.10 45 
13 994 2.83 10 

u m 
VP. PV* P Q *  

2 
2 
2 

2 

3 
5 
2 
2 
2 

2 
i 
2 

3 

2 
2 
2 
3 
i 

3 
2 
4 
I 
2 

2 
2 
3 
4 
3 

2 

2 

2 

3 

HO 
w 
HO 
w 

2 

w 

6 
ND 
Nn 

no 

no 
w 

w 
HD 

w 
Nn 

2 

no 

No 

NO 
w 
NU 

Nn 

NO 
I D  
Nn 

NC 
w 
ND 
NO 
HD 

w 
NO 
w 

w 

2 

2 

2 
2 

2 

2 

2 

2 

2 
2 

2 
2 

2 
2 

2 

2 
2 
2 
2 

2 
2 
2 

2 

2 
2 

Sr Cd 
VP* vva 

48 
@A 
41 
53 
5s 

4 
SP 
41 
4s 
34 

35 
20 
24 
28 
1 

31 
2b 
bl 

6 
5 

J 
In 
59 
4b 
42 

49 
J 
7 

45 
22 

i l  
38 
I 8  
26 
28 

13 
13 
3 

I 
I 
I 
I 
I 

I 
1 
I 
I 
I 

1 
I 
2 
I 
1 

2 
I 
4 
I 
I 

I 
I 
1 
1 
I 

I 
I 
I 
I 
1 

I 
I 
I 
I 
I 

I 
I 
I 

3 
5 
2 

3 

b 

2 

2 
4 
2 

2 

2 
2 

2 

2 

" 

3 

2 

2 
2 

2 

2 
i 
2 

2 
2 

8 13 .28 531 .Ol 
3 4 .03 4bl  .Ol 

3 1.56 .01 .01 
3 .40 .Ol .22 

3 57 . l 7  .16 
2 I ?  .01 .07 
2 E .OP . I 2  6 b .I! 580 .01 j .53 .01 . I 0  
2 39 . I2  . I2  11 4 , 1 7 1 4 2 4  .01 3 1 . 2 4  .Ol .07 
2 42 .so . I &  22 1 .& 951 .o i  4 1.m .oi . 1 6  

2 32 .oi . I S  
I 32 .45 .14 
2 32 .50 . I 4  
2 34 .S8 .I4 
I 30 . i l  .21 

26 3 .03 510 .Ol 
23 2 . l b  1OJb .Oi 
16 4 .15 560 .01 
I3 6 .I7 1128 .Ol 
I! I2 . 44  2 J J  .01 

2 .40  .Ol .w 
8 .83 .Ol .18 
J . lb .01 . I3  
3 .82 .Ol . I 1  
3 2 . 4 7  .Ol . I 3  

3 22 .02 .Zb 8 b .01 24s .01 1 .kb .Ol . I 8  
2 I 6  .09 . 2 l  8 4 .OS 521 .Ol 3 .38 .01 .I3 
2 46 . 4 h  .IS 9 6 . S l  429 .01 2 1.28 .O! . I I  
2 53 .41 . I S  I1 I 2  .30 817 .Ol 3 1.34 .01 .10 
2 118 .01 . l i  5 I! .21 I40 .QI 3 2 . 3  . P I  .03 

2 59 .45 . I 3  
2 16 .28 .lk 
? 56 .75 .20 
2 86 .03 .07 
2 5: .01 .OP 

2 83 .03 . 2 1  
2 S6 .5b . I 2  
2 169 .63 .27 
1 86 .73 . I J  
2 18 .65 .I1 

I1 I0 . 45  323 .01 
9 12 . I0  352 .01 

IJ 16 .28 648 .OI 
s 12 .I0 133 .02 
6 9 . I 0  124 .Ol 

5 12 . l l  142  .01 
14 6 .?O 512 .01 
21 7 .79 853 .01 
I4 10 .Ti WO .Ol 
I! P .% 125 .01 

2 1.67 .OI .m 
2 1.bI .01 .Ob 
3 2.19 .01 .a 
2 2.16 .01 .03 
3 1.M .01 .W 

2 1.65 .Ol .os 
5 . b l  .Ol . I 5  
3 2 . 1 5  .01 . I 1  
4 1.45 .Ol .I0 
4 1.51 .01 . I 0  

2 41 .I0 .2b I1 4 .25 704 .OI 1 .85 .Ol . I 3  
2 132 .02 .07 1 13 .@ 111 .08 2 1.58 . 0 1  .Ol 
2 67 . I 4  .22 10 J .:6 I60 .01 31.94 .Ol .03 
2 72 .a . I 3  I1 9 .5S b25 .01 2 2 . 0 6  .Ol .01 
2 61 . j 4  . Ib  13 9 .40 413 .01 3 1.61 .01 .oB 

2 62 .51 . I 6  
? 84 .3S . I 6  

2 29 .24 .I4 
2 H .II . I 1  

2 n .on .lo 

2 36 .03 .OP 
2 80 .I9 .30 
2 57 .58 .09 

II 11 .4?  641 .01 
I5  IP .5S lob .O? 
10 1 4  .36 270 .04 
I! ? . I 4  313 .OI 
8 6 .08 11s .Ol 

10 13 .14 225 .Ol 
I7 10 .69 406 .Ol 
7 71 . J 4  283 .07 

4 1.10 .01 .I4 
4 1.n .01 .oB 
3 3.11 .01 .Oh 
2 1.14 .01 .11 
2 1.04 .Ol . I 0  

2 1.M) .01 .oB 
2 2 . 1 3  .Ol . I 0  
8 2.03 .oi .2l 

2 
2 
2 
2 

2 

2 

2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 

2 
2 

2 

2 
2 
2 

2 
2 
2 



L.4C MINERALS LTD PRUJECT tt HANk F ILE  Y 8 7 - 2 3 1  

S W E  I 

I W - I M  
5 W-136 
I WIK-13 
5 HO(K-lS9 
I WUU-IIO 

5 WK-143 
I WYY-I45 
5 WK-148 

5 Haw-138 

I HRIK-I51 
5 HMK-IS2 
5 WYY-311 
5 WIK-312 
I WYK-313 

5 MY-314 
I IIWK-315 
5 WY-3I6 
I WUU-317 
S HMK-3L8 

I mwm 

s w - 3 2 0  
I wlY-32l  
5 WYYJZ 
I WK-323 
I WIK-324 

5 HllK-325 
I WJK-127 
5TD A-l 

m C u m i n a p  
v v i  vvm VP* vva vv. 

39 41 61 1.9 
32 M 3a .9 
25 34 48 . 3  
22 46 31 1.8 
62 39 m .5 

41 26 57 . I  
94 171 294 1.6 
ss sm 233 1.2 
IS nu n 1.2 
31 3% 51 1.7 

47 256 5i 4.1 
96 169 2 n  1.5 
23 25 IW . I  
26 41 40 .s 
44 137 I25 .5 

95 I464 154 19.8 
8p la4 123 3.5 
m 2 u  44 1.6 

104 149 in .8 
63 288 626 1.3 

2 3 70 1W .b 
I 15 19 620 .6 
3 63 30 170 . I  
5 m I09 2 w  1 .9  
2 65 93 103 .8 

24 I6 60 27 4.4 
1 IS 15 1w 2.7 
2 62 51 In 2.6 
I 25 94 I24 1.7 
I n IU 30 3.0 

i 4s rn m 3.9 
4 55 85 93 2.1 
4 29 144 39 1.1 
5 I5 23 34 .8  
3 3 i  n u .a  

4 I9 21 35 .2 
4 27 35 33 , b  
1 50 40 185 .3 

7 9 Ml 7 . 3  71 
10 6 n4 9.55 75 
8 8 526 8.85 70 
9 6 216 9.59 59 
9 I9 I433 7.22 83 

7 I1 915 6.09 40 
15 3 1954 7.84 IM 
7 9 409 6.68 61 
4 3 58 5.30 I13 
5 3 I A 5 . 2 0  141 

10 8 616 14.31 130 
10 29 1593 7.72 I05 
5 l i  I815 5.10 1 i 4  
7 8 293 7.31 69 
? I3 579 8.95 95 

6 4 297 9.20 96 
10 6 239 16.26 I87 

9 7 111 14.W 22 
9 13 6759.15 111 
6 I8  1216 6.74 106 

9 9 442 6.02 51 
6 21 15043 3.51 20 

19 32 1274 6.48 h i  
18 35 1697 i.la 106 
9 I4 bB0 6.20 I61 

3 3 187 3.91 46 
2 6 1763 2.81 40 

6 9 1319 8.53 99 
3 4 626 5.38 30 

341 11.51 I61 
21: 13.74 I47 
131 7.78 34 
298 9.53 18 
356 8.53 116 

I I  m 1412 12.33 176 

215 5.44 59 
243 6.66 69 

1037 2.81 11 

i 
2 
4 
2 

2 
2 
2 
i 
2 

2 
2 
2 
2 
2 

i 

2 
2 
2 

9 
2 
4 
2 

2 

2 
2 
2 

i 

2 
2 
2 

Ru 
vv. 

w 
3 

w 
4 

w 

no 
HI 
UP 
HI 
wn 
w 
NP 
w 
nP 
ND 

110 
w 
no 
M) 
nn 
HI 
NP 
w 
no 
rn 
wn 
w 
I 3  
w 
N3 

MI 
no 
3 
5 

m 
NO 
No 
nP 

lh 5r 
PV* PV8 

2 6  
2 6  
2 6  
2 5  
2 12 

2 6  
2 10 
2 9  
2 9  
2 7  

i I0 
i 9  
2 21 
2 4  
? I  

2 n  
2 31 
i I7  
2 7  
2 I71 

2 22 
2 I37 
2 39 
2 I4 
? 2 ?  

2 84 
2 4  
i 3  
2 8  
i 95 

2 I4 
i 3  
2 5  
2 3  
2 6  

i s  
2 5  
2 35 

. ~. 

I 
I 
1 
I 
I 

I 

I 
I 
1 

I 
2 
I 
I 
I 

I 
I 
I 
1 
3 

I 
8 
1 
I 
I 

I 
1 
I 
I 
I 

1 
1 
I 
I 
I 

I 
I 
1 

2 
5 
z 
2 

2 

i 

2 

i 
2 
2 
2 

10 
16 
i 

2 

J 
i 

3 
1 

I 0  
4 
5 
5 
I4 

E 
2 

6 

6 
5 
2 

? 69 .M .IS 
2 I W  .02 . I0  
2 101 .03 .30 
2 15k .02 .I4 
2 62 .U .I7 

i 48 .08 . I 2  
3 bl . I 6  .I5 
2 54 .01 . I0  
2 84 .01 .I0 
2 111 .01 . I I  

? 113 .05 .27 
2 64 .I5 .I5 
2 19 .I7 .20 
i 111 .01 . I0 
2 80 .01 .21 

3 t4 .01 . I 3  
i 79 .01 .I9 
i I W  .OX .28 
2 107 .02 . l b  
2 43 .53 . I7  

2 105 .I0 . I 6  
2 I4 4 0  .04 
Z I65 .71 .I2 
3 121 .09 .I4 
2 74 .35 . I1 

2 IS .02 . I2  
2 20 .02 .I1 
2 60 .01 .I9 

i 15 .01 . I 6  
2 n .os .m 

2 83 .02 . I 7  
2 89 .01 . I 7  
2 95 .01 .07 
2 121 .03 .07 
2 95 .02 .W 

2 IM .03 .07 
i 1w .02 . I0  
2 60 .61 .09 

5 
7 
4 
7 
B 

7 
11 
5 
3 
4 

6 
6 
I4 

4 
3 

2 
5 
3 
3 
8 

4 
70 
7 

12 
7 

2 
I I  
12 
5 

I 2  

4 
1 
9 
2 
3 

4 
4 
7 

I I  .27 96 A1 2 2.07 .01 .05 
I6 .I0 lb5  .06 2 1.W .01 .05 
15 .25 I19 .02 2 2.11 .01 .03 

l i  A0 210 .Ol 2 LIZ .OI .05 
25 .IO 51 .o? 2 1.m .OI .o: 

10 .27 138 . O l  
11 .43 498 .01 
8 .I0 211 .01 
6 .02 170 .01 

10 .07 95 .02 

2 2.21 .01 .Oh 
2 2.11 .01 .07 
2 1.49 .01 .07 
2 1.06 .OI .07 
2 I.% .Ol .05 

18 .I5 164 .02 2 1.79 .01 .01 

9 . i 8  435 .01 2 1.48 .OI .lm 
I2 .I5 69  .03 i 1.88 .01 .OJ 
I3 .I5 116 .01 2 2.3 .Ol .M 

13 .43 225 .OI 2 2.67 .OI .07 

8 .K 436 .01 

8 . I I  228 .02 
14 .36 478 .01 

4 .M I74 .01 

10 .n 250 .OI 
2 1.94 .03 2 0  
2 2 . 3  .02 .IS 
2 1.48 .01 .Ob 
2 1.04 .01 .07 
2 1.03 .02 .IS 

13 .28 I97 .01 2 1.W .01 .07 
I .a? 87 .01 I 2  11.94 .Ol .OI 

21 I . 3  171 .07 2 2.83 .02 .01 
19 .76 643 .07 2 3.11 . O l  .07 
I4 .36 Mo .01 

~ ~ . . .  ... .. 
2 1.55 .01 .w 

5 .06 298 .01 
6 .02 395 .01 
8 .09 66 .01 
8 .I1 131 .01 
5 .03 481 .01 

I4 .I5 205 .01 
I4 .08 58 .07 

2 .5l .M .I0 
2 .30 .01 .(4 
2 1.21 .01 .06 
2 1.61 .01 .a 
2 .73 .03 .20 

2 2.36 .01 .w 
2 1.93 .Ol .02 

I4 .04 91 .02 2 2.b7 .01 .03 
19 .I2 48 .22 2 2.08 .OI .02 
16 .I1 98 .01 2 2.17 .01 .06 

13 .M u) .03 
I2  .I5 62 .03 
72 .74 281 .08 

2 1.17 .01 .03 
2 1.50 .01 .03 
7 2.m .02 .21 

Y 
PPU 

2 
2 
2 
2 
1 

2 
2 
2 
2 
2 

2 
? 
2 
2 

1 
2 
2 
2 
1 

1 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 



LAC MINERALS 

co h f* s 
PPa VVa 1 PVm 

LTD PROJECT # HANt’ FILE It R3-2291 

U Ru Th Sr Cd Sb Bi V Ca P La 
QV* W* P V l  QV* W a  PQ* VPa QVa I 1 VPm 

FAGE R 4 

Y 
W* 

11 8 RI Nr 
I vp. ?. 1 

K 
1 

m b m i n  
QV@ QP PVs PQfi 

4 26 21 37 
i 40 I4 mu 
I 29 45 95 
2 19 38 42 
1 26 47 67 

. I  b 

.S 2b 
, l  b 
. 3  4 
, b  b 

6 304 b.30 40 
15 b48 4.b3 Ib 
12 lbOl b.Qb 203 

b 57b 4.62 73 
E lob9 5.61 58 

I4 829 6.96 I08 
13 I131 5.49 107 
10 579 7.52 45 
IS  Il l9 4.59 2 
IS 1154 4.81 J8 

k XP 2 b I 8 2 170 .02 .Oh 4 

2 XP 2 7 I 2 2 59 .02 . I3  b 
2 10 2 8 I 2 2 70 .05 . I b  b 
2 ID 2 7 I 2 ? b0 .03 . l b  S 

2 w 2 15 I 2 2 9 7 . 2 0 . 0 8  5 
14 .(I9 
37 .97 

5 .w 
7 .I0 

10 . I !  

.05 2 1.U .01 

.02 2 3.M .01 

.01 2 1.33 .01 

.01 2 1.52 .01 

. O l  2 1.48 .01 

.01 2 1.55 .OI 

.01 2 1.62 .01 

.01 i 2.49 .01 

.OI 2 2.77 .OI 

. 0s 

.07 
.Oh 
.M 
.07 

.05 

.09 

.m 

.08 

.I0 

_. 
247 
1 I3 

2 

.k 10 

.k 7 

.7 8 

.I 11 

.b 12 

14 .3k 
10 .IE 
I8 .29 
14 .n 

415 
3b9 
m4 

2 
2 
2 

514 
(84 

2 
2 I 2  .bS 

1 110 2 24 I 3 2 12s .4b . I2  7 27 .87 
2 W 2 32 1 2 2 104 .b4 . I I  9 43 1.3k 

S5 1.14 
4 . I 2  
4 .35 

4 .37 
4 .3I  
5 .2B 
4 .29 
b .34 

.01 2 2.07 .01 

365 
215 
235 
193 
lb4 

.OX 2 1.9b .02 

.05 4 2 . 1 8  .01 

.01 2 .b5 .Ol 

.01 4 .7s .Ol 

.os 4 2.m .02 
.01 
. I3  
.ca 
. I5  
. I S  

I 57 3s I19 
I 70 I4 121 
I 102 24 116 
I I 4  I5 I30 
I 12 16 I01 

.2 IS 

. I  34 
22 Ill8 5.33 7b 
21 ISM 4.73 1k 
24 1173 4.91 34 
I9 2452 7.48 912 
18 1996 6.52 b2 

11 677 b.31 34 
17 lb03 6.68 142 
11 I327 4.45 28 
17 889 4.U 33 
I 7  11% 5 . M  kb 

. I  32 

.7 b 

. 2  5 

. I  4 

.5 b 

.1 3 

2 I D  2 40 1 2 2 102 .70 .12 E 
2 ND 2 54 I 12 2 29 .71 .24 23 
2 I D  2 83 1 i ? 32 1.24 .20 20 2 

I 8 2 0 &  
I 20 n I09 
i 12 10 77 

2 W 2 38 I 5 2 3h . IE  .20 I3 
2 n0 2 74 1 7 2 42 .71 . I 9  16 
2 W 2 10 I 2 2 so .43 .15 12 
2 WD 2 101 1 2 ? 51 .be . I7  I 2  
2 ND 2 42 I 4 2 b0 .36 .I4 12 

&a 
383 

.01 2 .93 .01 

.01 2 .ps .01 
. I4 
. I S  
. I5  
. I 6  
.14 

. I I  . I1 

. I I  

.w 
. I b  

1Olb 
1011 
870 

.PI 2 1.56 .01 

.01 1 1.53 .01 

.01 2 1.73 .01 

~ ~~ ~ 

I 41 15 72 
1 31 28 e4 

4 B 31 45 
1 45 29 59 
I 113 402 441  
1 105 529 Ib8 
1 P 2081 244 

2 30 79 142 
I I I  288 147 
I 2b I28 121 
1 I3 72 78 
I I2 79 IM) 

1 48 54 I004 
Z b0 349 207 
1 3 8 n n  
I X3 20 70 
2 3 2 1 1 M  

2 45 x 74 
1 s 49 81 
I 50 37 186 

.2 b 

.S 6 

S WM-W 
b M - s 6 s  
P HEW.-% 

. I  5 

. I  5 
1.1 8 
1.5 b 
2.9 4 

5 4% 4.73 13 
l b  586 5.28 15 
I 3  bS& 8.b2 74 

4 1% 7.W 58 

2 I D  2 M I 2 2 77 .05 . I2  4 
2 W 2 bB I 2 2 b5 .35 .09 7 
2 I D  2 I9 I 7 2 67 .02 . l b  b 

10 .IS 
4 .3l  

I3 .u) 

304 
783 
854 
294 
716 

.04 3 1.83 .01 

.01 2 2 . x  .01 

.01 2 1.31 .01 

.01 2 1.36 .03 
J I  2 1.81 .OI 

. .-. 
s M - M 7  
5 MK-MB 

S W - 3 7 1  

2 W 2 9 1 5 2 72 .01 . I 4  i 
2 ID 2 81 1 10 2 47 .01 .13 1 

8 .40 
4 .k7 8 517 5.9s S5 

.s 8 

.9 8 

.2 4 

.7 4 

.b 3 

. I  21 

.9 9 

. I  20 

. I  1s 

. I  11 

7 332 12.33 21 
7 402 10.1b 188 

I I  Imp 4.87 43 
b 387 5.52 + I  
4 321 3.12 2S 

4 .M 
4 .07 
7 .29 
b .1? 
s .21 

427 
947 
&!a 
200 
277 

.01 2 1.2 .04 

.01 2 .W .Ol 

.01 2 1.3 .01 

.01 2 1.40 .01 

. 0 1  2 1.a .01 

.22 . I4 

.w 

.oB 

.08 

s w-372 
I w - 3 7 3  
s M K - 3 7 4  
I WVY-375 

. O l  2 3.58 .01 

.01 b 1.56 .01 

.02 3 1.58 .Ol 

.01 2 1.71 .01 

.v1 2 1.91 . O l  

.02 2 2 . n  .01 

.01 2 1.82 .01 
.oB 7 2.07 .02 

.07 

.I0 

. I 3  

.!I . 09 

.w 

.Oh 

.21 

l b  943 4.31 17 
I 7  1275 5.4b 343 
I 7  912 4.26 12 
I4 811 4.31 b 
11 b73 4.63  29 

2 xn 2 45 2 2 2 02 .?a . l o  6 

J ID 2 13 I 2 2 84 .x  .lo 9 
2 W 2 30 2 2 2 b2 .38 . I 4  b 

2 UD 2 l b  I 2 2 89 .09 .I0 5 
2 I D  2 IS I 4 2 68 .Oh . I I  7 

2 ND 2 29 I 2 Z BB . l b  .I3 8 
2 I D  2 7 I 2 2 b2 .03 . l b  b 
2 UD 2 35 I 2 2 59 .M . W  b 

30 .b3 
I t  .49 

315 
592 
b l l  
310 
220 

. I  I2 

.8 b 

.3  3b 

IS 936 5.n 24 
12 1031 b.05 8b 
i 3 i o r n 2 . 8 3  11 

35 .47 
10 .31 
72 .73 

172 
233 
275 

2 
2 



LAC MINERALS 

co m fe Ik 
vva vv. 1 vv. 

6 408 5.03 72 
4 446 6.13 25 
9 682 7.03 70 

13 17(8 12.81 294 

b 329 4.28 41 
Ib I984 5.44 130 
8 726 5.01 101 

I I  2173 4.80 2s 

14 1408 5.33 n 
8 as 3.74 50 

21 1617 8.16 204 

LTD FROJECT 

U R u T h B  
vv. PP* vpm vva 

2 mn 2 12 

2 w  2 3 0  

2 5 2 5  
2 ND 2 I4  

3 no 2 10 

2 w  2 9  
3 Y O  2 5 
2 w  2 2 2  
2 NO 2 64 
2 w  2 1 6  

It HANt! F I L E  It 8 

Cd sb Bi V Ca 
vvm PV. W* V V I  1 

I 2 2 a .05 
I 2 2 7b .02 
I 2 2 75 . I 3  
I 2 2 64 .2b 
I 2 2 1% .I7 

_--.-c _. A i l >  1 
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I nvo i ce  No. 4319 

Report f o r :  Robert Brown, 
Lac Minera ls  L td. ,  
470 1055 West Hast ings S t . ,  
Vancouver. V6E 2E9 

Samples: 58 c u t - o f f  ch ips  were submi t ted f o r  K-feldspar s ta in ing .  17 
t h i n  sec t i ons  (sample numbers Hank 10, 99A, 117, 137, 352A, 353A, 3538, 
426A, 427, 429, 4308, 431, 4316, 726, 727, 728 and 730) were submi t ted f o r  
pe t rograph ic  desc r ip t i on .  

corresponding t o  the  th in  sect ions.  
and s ta ined  i n  order  t o  f a c i l i t a t e  t h e  d e s c r i p t i v e  work. 

The m a t e r i a l  f o r  s t a i n i n g  i n c l u d e d  some, b u t  no t  a l l ,  o f  the  ch ips  
The 5 missing ch ips  were l a t e r  pr,ovided 

Summary: 
All b u t  one (353A) o f  the s l i d e s  examined are  rocks o f  the  vo l can ic  

assoc iat ion.  

The m a j o r i t y  appear t o  be t u f f s  or vo lcan ic  fragmentals, though t h e  
i n t e n s i t y  o f  a l t e r a t i o n  i s  such as t o  obscure t h e  o r i g i n a l  t e x t u r a l  d e t a i l s .  

The commonest a l t e r a t i o n  s t y l e s  a re  s e r i c i t i z a t i o n  and carbonat iza t ion .  
These may be superimposed on an e a r l y  c l a y  a l t e r a t i o n .  
andes i t i c  rocks a l so  show considerable c h l o r i t e  development. The accessory 
quar tz  i n  some o f  the  rocks may be p a r t i a l l y  an in t roduced s i l i c i f i c a t i o n .  

The a l t e r a t i o n  i s  c h a r a c t e r i s t i c a l l y  pervasive,  wi th a no tab le  l a c k  o f  
v e i n l e t s  and f r a c t u r e  c o n t r o l l e d  features.  

The 10 samples numbered 3538, 426A, 429, 4308, 431, 4318, 726, 727, 728 
and 730 c o n s t i t u t e  a group possessing s i m i l a r  composi t ional  and t e x t u r a l  
features.  
they con ta in  disseminated p y r i t e  o f  a d i s t i n c t i v e  t e x t u r a l  type (see d e s c r i p t i o n  
f o r  sample 426A); 
contents o f  c h l o r i t e .  

Thei r  composition i s  i n  t h e  andesi te  t o  d a c i t e  range. 

Some o f  t h e  more 

Almost a l l  these rocks  con ta in  quar tz  i n  minor t o  moderate amounts; 

a l l  a r e  h i g h l y  s e r i c i t i c ;  and a l l  have low or  n e g l i g i b l e  

Most o f  these h i g h l y  a l t e r e d  rocks  apparent ly  represent  o r i g i n a l  t u f f s .  

SAMPLE PREPARATION FOR MICROSTUDIES . PETROGRAPHIC REPORTS . SPECIAL GEOLOGY FIELD STUDIES 
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Samples 10 and 427 are  genera l l y  s i m i l a r  b u t  have h igher  c h l o r i t e  

The remaining 5 rocks  i n  t h e  s u i t e  a l l  possess d i s t i n c t  and d i f f e r e n t  

Sample 99A i s  one o f  the  few rocks i n  t h e  s u i t e  which d i sp lays  a normal 

contents  and are  thought  t o  be o f  andes i t i c  composition. 

c h a r a c t e r i s t i c s .  

(non-fragmental)  vo l can ic  tex tu re .  
aug i te  porphyry.  

Sample 137 i s  a l s o  an andesi te  b u t  i s  unique i n  showing amygdaloidal 
character ;  i t  i s  a l s o  fragmental. 

Sample 117 i s  q u i t e  u n l i k e  any o f  the  o ther  rocks o f  t h e  s u i t e ,  be ing  a 
l a p i l l i  t u f f  composed o f  close-packed, sharp ly  def ined, o f t e n  e s s e n t i a l l y  
una l te red  fragments o f  a v a r i e t y  o f  rock types ( i n c l u d i n g  t r a c h y t i c  and o ther  
K- fe ldspath ic  types as w e l l  as more normal andesi tes and dac i tes ) .  

mineralogy and t e x t u r e  o f  a t rachy te  ( s i m i l a r  t o  t h e  m a t e r i a l  o f  some o f  t h e  
fragments seen i n  117). 

Other K- fe ldspath ic  rocks n o t  examined i n  t h i n  sec t i on  b u t  i n d i c a t e d  by 
p o s i t i v e  s t a i n s  on t h e  rock  ch ips are  samples 28, 331, 3318 and 378. 

Sample 353A i s  a carbonate-bar i te  rock,  presumably o f  v e i n  o r i g i n .  

I t  appears t o  be an a l t e r e d  a n d e s i t i c  

Sample 352 i s  another d i s t i n c t i v e  K- fe ldspath ic  type; i t  has t h e  

/ J.F. H a r r i s  Ph.D. 

10 th  January, 1984 



Sample No: Hank 10 

Est imated mode 

P lag ioc lase  40 
Carbonate 22 
C h l o r i t e  18 
S e r i c i t e  12 

4 Sphene ) 
R u t i l e  ) 
Fe /T i  oxides 4 
A p a t i t e  t r a c e  
P y r i t e  t r a c e  

ALTERED ANOESITIC TUFF 

This rock  cons is t s  o f  a f ine-gra ined groundmass o f  f e l s i t i c  p lag ioc lase  
(0.01 - 0.02mm) s e t  wi th coarser c r y s t a l s  o f  s t rong ly  a l t e r e d  p lag ioc lase  and 
patches o f  carbonate, s e r i c i t e  and c h l o r i t e  which are probably pseudomorphous 
a f t e r  va r ious  c r y s t a l  and l i t h i c  fragments. 

The phenocrys t - l i ke  p lag ioc lase  c r y s t a l s  a re  subhedral, p r i sma t i c ,  0.1 - 
0.8mm i n  s ize .  

The abundant carbonate patches are  o f  s i m i l a r  s ize:  
angular p r i s m a t i c  t o  i r r e g u l a r  i n  shape. 
cores o f  p lag ioc lase  a r e  present  b u t  i t  does n o t  appear t h a t  the  majork ty  o f  
these carbonate patches are  pseudomorphs. The rock shows abundant carbonate 
ve in ing  and many o f  these patches are  connected by h a i r - l i n e  v e i n l e t s  and a r e  
probably o f  in t roduced (replacement) o r i g i n .  

The f e l s i t i c  groundmass has a considerable content o f  c h l o r i t e  as a f i n e -  
gra ined in te rg rowth  wi th  the  p lag ioc lase .  
k a o l i n i z e d  and p a t c h i l y  s e r i c i t i z e d .  The s e r i c i t i z e d  patches o f t e n  have 
r a t h e r  d i s t i n c t  o u t l i n e s  and appear t o  be a l t e r e d  l i t h i c  fragments. 

f ine-gra ined s t r o n g l y  s e r i c i t i z e d  m a t e r i a l  f r e e  o f  p lag ioc lase  c r y s t a l s  and 
carbonate patches. These a r e  b e l i e v e d  t o  represent  th in  ashy laminae i n  an 
a l t e r e d  c r y s t a l  t u f f .  

The rock  conta ins  r a t h e r  abundant disseminated sub-opaques and opaques. 
These c o n s i s t  o f  anhedral, sometimes s k e l e t a l  g ra ins  o f  r u t i l e  and leucoxene, 
0.1 - 0.5mm, and i n d i v i d u a l  cub ic  euhedra o f  s i m i l a r  s i z e  which appear t o  be 
mainly ox ides and minor p y r i t e .  

They are  weakly t o  moderately a l t e r e d  t o  s e r i c i t e  and carbonate. 

they range from 
I n  a few cases remnant rims :or 

The l a t t e r  i s  pervas ive ly  

The rock  i s  t raversed by seve ra l  t h i n  (0.5 - 3.Omm) sub -pa ra l l e l  bands o f  



Sample No: Hank 99A 

Estimated mode 

F e l s i t i c  plagioclase 
Carbonate 
Ch lor i te  
Se r i c i t e  
Amphibole 
Quartz 
Ru t i l e  

ALTERED AUGITE PORPHYRY 

22 
35 
20 
12 
5 
3 
3 

This i s  a strongly a l tered porphyr i t i c  rock w i th  abundant euhedral 

These o r i g i n a l  phenocrysts are completely pseudomorphed by various 
phenocryst forms 1 - lOmm i n  size. 

secondary minerals. the commonest are polygonal 
or hexagonal euhedra now composed o f  carbonate, c h l o r i t e  and f ibrous amphibole 
i n  various proport ions ( ra re ly  w i th  traces o f  remnant pyroxene, and sometimes 
wi th  patches o f  intergrown r u t i l e  and cherty or f ine-grained euhedral quartz). 
Also present are less well-defined subhedral pr ismat ic s e r i c i t i c  patches which 
probably represent o r i g i n a l  plagioclase phenocrysts; 
patches composed e n t i r e l y  o f  carbonate. 

throughout wi th  fine-grained carbonate, p lus ch lo r i t e ,  s e r i c i t e  and f lecks o f  
r u t i l e .  

obvious fragmental textures on the t h i n  sect ion scale. 

They are o f  several types: 

and subhedral- euhedral 

These phenocrysts are set i n  a f e l s i t i c  groundmass, heavi ly impreghated 

This rock appears t o  be a t y p i c a l  porphyr i t i c  andesite. There are no 



Sample No: Hank 117 

Estimated mode 

Plagioclase 37 
K-feldspar 25 
Quartz a 
Ch lor i te  15 
Ser i c i t e  7 
Carbonate 5 
Opaques 1 
Ru t i l e  ) 

POTASSIC LAPILLI TUFF 

This rock consists o f  close-packed angular c rys ta l  and l i t h i c  fragments 

The l i t h i c  fragments are o f  various types. 

0.2 - 10.0mm i n  size. 

ch lo r i t i zed  andesite, f e l s i t i c  and c h l o r i t i c  d e v i t r i f i e d  volcanic glass 
fragments; also present i s  a t rachy t i c  rock consist ing o f  plagioclase phenocrysts 
i n  a very fine-grained K-feldspathic matrix. 

occasional quartz. 
often angular, grains s imi la r  i n  s ize and tex tu ra l  re lat ionships t o  the 
plagioclase and K-spar crystals,  and does not appear t o  be pseudomorphic. 

The fragments and 
crysta ls  are la rge ly  i n  contact and i n t e r s i t i c e s  are f i l l e d  wi th  f i n e r  and 
f i ne r  grained ejecta. Thin s e r i c i t i c  f i lms  are, however, sometimes developed 
between fragments and there are also small i n t e r s t i t i a l  pockets o f  cherty quartz 
which appears t o  represent a l a t e  cementing phase. 
o f  t h i s  nature. 

Most abundant are various 

The c r y s t a l  fragments are plagioclase and K-feldspar, wi th  carbonate and 
The carbonate i s  o f  uncertain or ig in :  i t  forms discrete,  

There i s  very l i t t l e  matrix as such i n  t h i s  rock. 

A l i t t l e  carbonate i s  also 

The minor opaques are mainly r u t i l e  and oxides. Sul f ides appear absent. 

The ove ra l l  freshness o f  t h i s  rock i s  a d i s t i n c t i v e  feature compared w i th  
most others o f  the su i te .  The feldspars (both the phenocrysts i n  the l i t h i c  
fragments and the disaggregated c rys ta ls )  show only a very m i ld . se r i c i t i za t i on .  
The c h l o r i t i s a t i o n  o f  the andesi t ic  fragments appears t o  be a pre-fragmental 
(probably deuter ic)  feature. 



Sample No: Hank 137 FRAGMENTAL ANDESITE 

Estimated mode 
Chlorite 32 
Carbonate 27 
Felsitic plagioclase 25 
Sericite 10 

3 Amphibole ) 
Biotite ) 

3 Sphene 1 
Rutile ) 

This is a microporphyritic rock showing partial amygdaloidal character. 
It is made up of somewhat ill-defined, rounded to angular fragments, 1 - lOmm 
or more in size, of the same, or similar, rock type. 

This is composed of abundant phenocrysts now completely altered to 
carbonate and, less  abundantly, to sericite and chlorite. Also present are 
chlorite and carbonate in irregular amoeboid areas which appear to be amygdules. 

The pseudomorphed phenocrysts and amygdules are set in a fine-grained 
felsitic matrix which is pervasively sericitized and strongly impregnated 
throughout with chlorite. 

of the chloritized phenocrysts. 

degrees of alteration but are mineralogically similar. 
distinction between fragments and matrix. 

Minor 

The fragments making up this rock show slightly varying textures and 

secondary amphibole and/or green biotite is associated with some 

There is no clear 



Sample No: Hank 352A TRACHYTE 

Estimated mode 

Plagioclase 22 
K-feldspar 25 
Ser i c i t e  30 
Carbonate 12 
B i o t i t e  2 
R u t i l e  12 
Opaques) 
P y r i t e  t race 

This rock exh ib i ts  c lass ic  t rachy t i c  features. I t  consists o f  euhedral 
plagioclase (plus, possibly, K-feldspar) phenocrysts, 0.5 - 3.0mm i n  size, now 
almost completely a l te red  t o  s e r i c i t e  and minor carbonate. 
a K-feldspathic groundmass showing a flow-oriented m i c r o l i t i c  texture. 
groundmass i s  pervasively s e r i c i t i z e d  and spr inkled with small f lecks o f  carbonate. 
I t  has a h igh  content o f  evenly disseminated, very fine-grained (0.01 - O.lmm) 
r u t i l e  and Fe oxides. This causes the  d i s t i n c t i v e  dark colour o f  t h i s  rock. 

There are also some l a rger  grains o f  oxides and l imoni te  up t o  0.5mm. 
Some o f  these may contain traces o f  py r i t e .  

The groundmass also contains scattered small shreds o f  brown b i o t i t e .  

These are se t  i n  
The 



Sample No: Hank 353A CARBONATE-BARITE ROCK 

Estimated mode 

Carbonate 70 
Bar i t e  22 
Quartz 5 
P y r i t e  ) 
Limonite) 
Se r i c i t e  1 

The major component o f  the t h i n  sect ion i s  carbonate. This shows extreme 
gra in  s ize va r ia t i on  from coarse sparry c rys ta ls  up t o  1 cm or more i n  size, 
down t o  f ine-grained po lycrys ta l l ine  mosaics i n  the 0.2 - 0.5mm size range. 
This f i n e l y  granular mater ia l  appears as b u f f  coloured zones, apparently p a r t  
o f  a c r u s t i f i e d  ve in f i l l i n g .  
intergrowth o f  grains w i th in  grains and probably involve two separate carbonate 
species. 

One s ide o f  the s l i d e  consists o f  a coarse bladed aggregate o f  bar i te .  
Bar i te  also occurs as a few iso la ted  elongate c rys ta ls  w i th in  the carbonate. 

F ine l y  granular, cherty or micro-crust i f ied quartz occurs as a t h i n  zone 
along the  main bar i tdcarbonate contact. 
w i th ln  the carbonate, and i s  associated with the iso la ted  b a r i t e  crysta& i n  
the carbonate, and with wa l l  rock remnants (see below). 

occur w i th in  the carbonate. 
wall-rock remnants w i t h i n  the ve in mater ia l .  

P a r t i a l l y  l imon i t i zed  p y r i t e  occurs as disseminated anhedral grains, 
0.1 - 0.5mm, c losely  associated w i th  the zones o f  brown fine-grained carbonate. 

The b u f f  coloured zones show a complex 

It also forms occasional patches 

A few small  patches o f  apparent s e r i c i t i z e d  fine-grained volcanic rock 
These are presumed t o  be p a r t i a l l y  assimilated 



Sample No: Hank 3538 ALTERED VOLCANIC (FRAGMENTAL?) 

Estimated mode 

Ser i c i t e  30 
Carbonate 25 
Quartz 20 
Plagioclase 10 
Limonite ) 15 
Opaques ) 

This i s  an in tensely  a l tered rock whose o r i g i n a l  composition i s  uncertain. 
It s t i l l  r e ta ins  obvious volcanic textures i n  the form o f  equant and elongate 
"phenocrysts", 0.5 - 2.5mm i n  size, set  i n  a f i n e  f e l s i t i c  groundmass. 

rimmed and permeated by l imoni te .  Their shapes are subhedral, ra ther  ragged, 
and obscured by the l imon i te  rims. 
overgrown by brown, fine-grained carbonate. 

dendr i t ic  growths o f  l imoni te .  
which occurs as an in t imate  impregnation o f  f ine-grained cherty mater ia l  ,and 
scattered small  pockets, as we l l  as some d i s t i nc t ,  coarser grained veniform 
masses. 

tends t o  concentrate as networks o u t l i n i n g  less s i l i c i f i e d  patches o f  
porphyr i t i c  f e l s i t e .  
possibly o u t l i n i n g  an obscure breccia or fragmental structure. 

se r i c i t i zed  groundmass. 
a f te r  feldspars. The combination o f  strong carbonatization, ferruginizat ion,  
s e r i c i t i z a t i o n  and s i l i c i f i c a t i o n  i s  d i s t i nc t i ve .  

The "phenocrysts" are now composed essent ia l ly  o f  carbonate prominently 

They sometimes consist o f  c lear cores 

The groundmass i s  strongly s e r i c i t i z e d  and impregnated throughout by f l u f f y  
Another prominent groundmass component i s  quartz 

The quartz (which may be l a rge l y  an introduced phase o f  s i l i c i f i c a t i o n )  

The l imoni te  l o c a l l y  concentrates i n  s imi la r  manner, 

The only plagioclase remaining i n  t h i s  rock i s  a minor component o f  the 
The carbonate "phenocrysts" may be pseudomorphous 



Sample No: Hank 426A ALTERED VOLCANIC 

Estimated mode 
Sericite 45 
Carbonate 20 
Quartz 12 
Felsitic plagioclase 8 
Pyrite 10 
Limonite 3 
Rutile 2 

This is another intensely altered, rather obscure-textured volcanic. 
The dominant component is sericite, which occurs as fine-grained felted 

masses - possibly altered felsite (which it grades into locally). Ghostly 
phenocryst-like shapes up to 2 or  3mm in size are sometimes seen within the 
sericite,fabric. 
and also forms elongate phenocryst-like masses in its own right, as well as 
ragged fine-grained disseminated shreds throughout. 

Quartz forms anhedral granular patches, individual ameoboid grains, and 
fine-grained cherty impregnations (which, as in 3538, sometimes appear to 
represent a network of silicification outlining an obscure fragmental structure). 

There is a rather high content of opaques, which appear to be dominhntly 
pyrite. 
of this suite) as clusters of tiny anhedral grains, which often coalesce to form 
emulsion-like patches and sieved masses up to a few m in size enclosing numerous 
groundmass inclusions. 

limonite in the vicinity of the pyrite clots. 

to 3536. 

Carbonate is a component of some of these possible pseudomorphs 

This occurs in a rather distinctive form (seen in several of the rocks 

The sericitic host is frequently stained golden yellow by dispersed 

The strong sericitization, carbonatization and silicification are similar 
The substantial pyrite content is a distinctive feature. 



Sample No: Hank 427 

Estimated mode 

Ser i c i t e  29 
Carbonate 22 
Plagioclase 20 
Chlor i te  15 
K-feldspar 3 
Quartz 2 
Ru t i l e  3 
P y r i t e  6 

ALTERED ANDESITE (FRAGMENTAL?) 

This i s  another strongly a l te red  volcanic. 

I t  contains abundant a l tered phenocrysts, 0.2 - 3.0mm i n  size. 
t y p i c a l l y  elongate, prismatic, subhedral t o  euhedral. They are mainly composed 
o f  s e r i c i t e  w i th  lesser carbonate, bu t  i n  a few cases contain remnants o f  
feldspar (plagioclase and possible K-spar) which a t tes t  t o  t h e i r  or ig in .  There 
are also phenocryst pseudomorphs which consist o f  intergrown carbonate and 
c h l o r i t e  and a few which are t o t a l l y  ch lo r i te ,  or c h l o r i t e  w i th  intergrown 
r u t i l e  and opaques. These probably represent a l tered mafic s i l i ca tes .  

These phenocryst pseudomorphs are set  i n  a groundmass o f  var iably 
s e r i c i t i z e d  f e l s i t e  which contains minor K-spar (as indicated by a weakly 
pos i t ive c o b a l t i n i t r i t e  s ta in )  and small c lear  unaltered patches which may be 
quartz (or possibly a lb i t e ) .  
throughout. 

(s im i la r  t o  those described i n  426A, though smaller and not  so abundant). These 
are commonly, though not  exclusively,  associated wi th  ch lo r i te - r i ch  
pseudomorphs and c h l o r i t i c  patches i n  the groundmass. 

of a fragmental s t ruc tu re  (though o f  the same, or  simi lar ,  rock types). 
wide s ize range o f  "phenocrysts" - extending down t o  0.2mm or less - could be 
considered more charac ter is t i c  o f  a c rys ta l  t u f f  than a porphyry. 

These are 

Ch lor i te  and carbonate are developed pervasively 

Opaques consist  dominantly o f  small patches o f  coalescent p y r i t e  granules 

The patchy d i s t r i b u t i o n  o f  c h l o r i t e  i n  the groundmass may be ind ica t ive  
The 



Sample No: Hank 429 ALTERED LITHIC TUFF 

Estimated mode 
Plagioclase 42 
S e r i c i t e  (and clays) 35 
Quartz 10 
Carbonate a 
P y r i t e  5 

(?)Bar i te  t race 

This i s  another t e x t u r a l l y  obscure volcanic o f  s im i la r  general composition 
t o  the preceding sl ides,  but  wi th  several d i s t i n c t i v e  features. 

I t  i s  not  as intensely a l tered as, say, 3538 and 426A, and contains a 
r e l a t i v e l y  h igh proport ion o f  surv iv ing plagioclase. 

I t lacks the strongly porphyr i t i c  ( o r  c r y s t a l  t u f f )  character o f  most o f  
the previous rocks and consists essent ia l l y  o f  a f e l s i t i c  aggregate (containing 
s ign i f i can t  quartz) showing patchy var ia t ions  i n  gra in  s ize and degree o f  
s e r i c i t i z a t i o n  on a scale o f  1 - 5m, which probably represent a l tered l i t h i c  
fragments. There are also i r regu la r  patches o f  brown, very fine-grained clay- 
r i c h  mater ia l  which represent o r i g i n a l  glassy fragments. , 

Scattered, ra ther  d i f f use  but general ly elongate masses o f  s e r i c i t e  and/or 
carbonate, occasional ly w i th  remnant feldspar, probably represent a comRonent 
o f  c r y s t a l  fragments. 

as seen i n  the previous sl ides. 
without any pa r t i cu la r  association. 

many voids. 
during the cut t ing,  or  a primary porosi ty.  On balance the former appears more 
l i k e l y .  
traces o f  what appears t o  be disseminated b a r i t e  which may have o r i g i n a l l y  been 
more abundant. 

Opaques are the knobbly, coalescent c lusters  o f  t i n y  anhedral p y r i t e  grains, 
These are sparsely scattered throughout 

The surface o f  the cu t -o f f  chip i s  noticeably porous and the s l i d e  contains 
I t  i s  unclear whether these represent a f r a g i l e  component l o s t  

They could represent l o s t  c lay minerals. Also the rock contains 



Sample No: Hank 4308 ALTERED TUFF 

Estimated mode 
Plagioclase 30 
S e r i c i t e  37 
Carbonate 20 
Quartz 5 
Py r i t e  a 

This i s  a ra ther  s im i la r  rock t o  429. 

It consists dominantly of a pa tch i l y  s e r i c i t i z e d  mass o f  f e l s i t i c  
plagioclase o f  gra in  s ize  0.02 - 0.lmm. 
intergrown quartz than 429, though a few recognizable anhedral patches do occur. 
Carbonate occurs throughout as small, ragged shreds. 

Angular patches o f  se r i c i t e ,  1 - 5mm i n  size, o f ten w i th  associated opaques, 
probably represent a l te red  phenocrysts or c r y s t a l  fragments. 
rather abundant smaller, less well-defined, ghost- l ike pseudomorphs o f  
intergrauncarbonate and se r i c i t e .  

These o f ten  seem t o  be associated w i th  clumps o f  s e r i c i t e  pseudomorphs. 

size and i n t e n s i t y  o f  a l t e r a t i o n  which suggests a fragmental character, but  
the fragment out l ines are i l l -de f ined;  
than in, say, 429. 
t u f f .  

This seems t o  contain somewhat less 

ihere are also 

Opaques are loose c lus te rs  o f  f ine-grained p y r i t e  up t o  several mm i n  size. 

The texture of t h i s  rock i s  obscure. I t has some o f  the var iable g ra in  

also there are more c rys ta l  pseudomorphs 
I t  i s  ten ta t i ve l y  c lass i f i ed  as an a l te red  l i t h i c - c r y s t a l  



Sample No: Hank 431 ALTERED TUFF 

Estimated mode 
Plagioclase 40 
Sericite 26 
Carbonate 12 
Chlorite 8 
Quartz 5 
Rutile 2 
Pyrite 7 

This is another rock of the same general type as the preceding ones in the 

It contains rather abundant altered plagioclase crystals 0.5 - 2.0mm in 
suite. 

size. These are subhedral to euhedral, prismatic in form, and are moderately 
to completely altered to sericite and carbonate. 
often show a cloudy argillic alteration. 

plagioclase containing minor quartz. There is also a minor component of 
chlorite: 
often with intergrown rutile (which are probably pseudomorphed mafic crystals) ; 
and as brown spherulitic masses which possibly represent altered vitric 1 
fragments. 

Rutile is more evident in this rock than some of the related ones. It 
occurs as disseminated grains, often o f  skeletal form. 

Pyrite is present as the sieved grains and coalescent droplet-like 
clusters previously described. It is often, but not exclusively, associated 
with the more chloritic areas. 

The texture of this rock is, like the others of this type, obscure. The 
patchy variability of sericitization and chlorite content of the felsite 
suggests a fragmental structure on a scale of c. 2 - 5mm and this is probably 
another altered lithidcrystal tuff. 

The least sericitized ones 

These crystals are set in a groundmass of variably sericitized felsitic 

this occurs intergrown with the felsite, as small angular patches; 



Sample No: Hank 4318 ALTERED TUFF 

Estimated mode 

Plagioclase 35 
Quartz 10 
Ser i c i t e  22 
Brown mineral 20 
Ru t i l e  3 
Limonite 2 
Py r i t e  8 

This rock, though o f  s im i la r  t e x t u r a l  and compositional type t o  the 
previous ones, d i f f e r s  from them i n  i t s  lack o f  carbonate and i n  the presence 
o f  an enigmatic const i tuent re fer red t o  as "brown mineral". 

Essent ia l ly  the rock i s  a p a r t i a l l y  s e r i c i t i z e d  f e l s i t i c  aggregate 
containing s ign i f i can t  quartz. 
ragged pseudomorphs o f  f e l t e d  se r i c i t e ,  0.5 - 2.0mm i n  size. 
contain intergrown fine-grained r u t i l e  and o f ten  show zonation t o  cores or 
rims o f  brownish sub-opaque mater ia l  (gradational t o  "brown mineral"). 

I t  occurs as 
streaks and patches, ranging from dark tan t o  pale b u f f  i n  colour. I t  i s  
structureless and appears very f i n e l y  f ibrous. 
re t i cu la te  fab r i c  and has a birefr ingence s imi la r  to,  o r  somewhat lowerlthan, 
ser ic i te .  
proport ions o f  s e r i c i t e ,  b i o t i t e  and clays and may be derived from a l t e r a t i o n  
o f  volcanic glass. 
l imonite. 

anhedra as i n  the other rocks. 

gra in  s ize and a l te ra t ion ,  and the presence o f  some reasonably well-defined 
fragmental ou t l ines  on the scale o f  2 - lorn,  indicates tha t  i t  i s  probably 
another a l te red  t u f f .  

This forms the groundrnass t o  ra ther  numerous 
These sometimes 

The "brown mineral" i s  var iab le i n  form and propert ies. 

I t  of ten shows an obscure 

I t i s  thought t o  be a secondary product composed o f  var iable 

Sometimes i t  appears porous and i s  impregnated w i th  

P y r i t e  forms the same amoeboid grains and coalescent c lusters  o f  small  

The general t e x t u r a l  aspect o f  t h i s  rock, with i t s  patchy v a r i a b i l i t y  i n  



Sample No: Hank 726 ALTERED LITHIC FRAGMENTAL 

Estimated mode 
Sericite/clays 50 
Plagioclase 35 
Quartz 10 
Pyrite 5 

This rock is rather similar to 429. It consists largely of felsite 
(ranging in grain size from 0.01 - O.lmm), composed dominantly of plagioclase 
but with a significant proportion of intergrown quartz. 
the felsite is variably sericitized and there is a continuum or cement of 
interstitial sericite. 

size,  throughout the rock. 
shape. 
brown/buff coloured material in 429. 
tendency for a natural or induced porosity. 

The plagioclase of 

Sericite also forms more concentrated patches and streaks, 0.2 - 2.0mm in 
These are generally diffuse and ill-defined in 

They are often brown in colour, finely fibrous and similar to the 
Like this rock, there is a notable 

The pyrite is of the usual disseminated, cluster form. 
The patchy distribution of sericite, brown clayey material and more quartzose 

felsite suggests a fragmental nature. 
pseudomorphs in this rock distinguishes it from many of the others in the suite. 

The lack of well-defined crysta7 



Sample No: Hank 727 

Estimated mode 
S e r i c i t d c l a y  55 
Quartz 20 
Plagioclase 18 
Pyri te  5 
Limonite 2 

ALTERED TUFF 

T h i s  rock consis ts  dominantly of fine-grained fe l ted  s e r i c i t e  grading 

I n  t h i s  are  s e t  scat tered subhedral c rys t a l s  of plagioclase, 0.5 - 3.Omm 
t o  brown clayey material ( a s  i n  429, 726). 

i n  s ize ,  extensively a l te red  t o  s e r i c i t e ,  and i r regular  patches and networks of 
anhedral mosaic quartz ( w i t h  plagioclase) of grain s i ze  0.1 - 0.4mm. There 
are  a lso many ghostlike forms o f  smaller c rys t a l s  (presumably or iginal ly  
plagioclase) down t o  O.lmm or l e s s  i n  s i z e  throughout the s e r i c i t e  groundmass. 

and 726 the s l i de  and cut  surface show extensive porosity. 
voids a re  limonite coated and may represent the or iginal  s i t e s  of oxidized, 
or pa r t i a l ly  oxidized, pyri te .  

The tex tura l  aspect o f  t h i s  rock is tha t  of an al tered tuf f .  L i k e  429 
I n  some cases the 

The pyr i te  shows t h e  same po ik i l i t i c / c lus t e r  form as  i n  the re la ted rocks. 



Sample No: Hank 728 

Estimated mode 

Ser i c i t e  46 
Carbonate 25 
Plagioclase 15 
Quartz 5 
Ch lor i te  3 
Pyr i t e  4 
Ru t i l e  2 

ALTERED LITHIC TUFF 

This i s  another var iant  o f  the a tered tu f f s ,  d i f f e r i n g  from the previous 

I t consists essent ia l ly  o f  var iab ly  se r i c i t i zed  f e l s i t e ,  containing ill- 

few rocks i n  having a considerable content o f  carbonate. 

defined ghostly pseudomorphic forms o f  more concentrated s e r i c i t e  and abundant 
i r regu la r  patches o f  carbonate. 
coarser g ra in  s ize and development o f  unaltered cherty quartz/feldspar mosaics. 

There are also scattered,rather rounded patches, 2 - 8mm i n  size, o f  
brown c lay /ser ic i te  w i th  i n t e r s t i t i a l  ch lo r i te .  
l i t h i c  fragments. 

The f e l s i t e  shows patches and networks of 

These appear t o  be a l te red  

Pseudomorphed coarse feldspars or  other c rys ta ls  are essent ia l ly  lacking. 

The rock contains granular anhedral c lusters  o f  fine-grained p y r i t e  and 
f i ne l y  dispersed specks o f  r u t i l e .  



1 

Sample No: Hank 730 ALTERED TUFF 

Estimated mode 
Ser i c i t e  45 
Carbonate 30 
Plagioclase) 15 
Quartz ) 
P y r i t e  10 

This rock consists dominantly o f  a mass of f ine-grained f e l t e d  s e r i c i t e  
set  with abundant i r regu la r  shaped patches (0.05 - 0.5mm) o f  carbonate. This 
contains occasional angular pseudorphic shapes o f  coarser s e r i c i t e  and, rare ly ,  
p a r t i a l  remnants of plagioclase crysta ls .  

Throughout the serici te/carbonate are pockets and elongate streaks o f  
clear, unaltered, cherty or granular mosaic quartz and/or untwinned plagioclase 
ranging up t o  O.lrnm i n  gra in  size. 

grains up t o  l m m  or more i n  size. 

within, and adjacent to,  a cent ra l  t h i n  band o f  ser ic i te- f ree chert. 

P y r i t e  i s  ra ther  abundant as coalescent c lusters  and anhedral p o i k l i t i c  

There i s  a tendency f o r  the greatest concentration of p y r i t e  t o  occur 



A P P E N D I X  3 

H A N K  C L A I M  G R O U P  E x p e n d i t u r e  Summary 



A P P E N D I X  3 

H A N K  C L A I M  G R O U P  E x p e n d i t u r e  S u m m a r y  



APPENDIX 3 

HANK CLAIM GROUP Expenditure Summary 

Salaries and Wages - Field Work August 3 t o  11, 1983 

R.F. Brown 9 days @ $140.00/day $1260.00 
R. T u r n a  9 d a y s  @ $127 
J. C o n w a y  9 days @ $101 

Salaries and Wages - Mobilizat 
Travel t o  

R.F. Brown 9 days @ $140 

50/day 
65/day 

o n  and Demobilization, 
and from Claims. 
OO/day 

R. T u r n a  9 d a y s  @ $127.50/day 
J. C o n w a y  9 days @ $101.65/day 

$1147.50 
$ 914.85 

$1260.00 
$1147.50 
$ 914.85 

Geochemical Analysis: 

Bondar Clegg and Company Ltd 
1 3 0  Pemberton Avenue 
North Vancouver, B.k. 

3 0 8  soils and silts @ $6.70/sample $2,063.60 
9 5  rocks @ $15.70/sample $1,491.50 
1 5  pulps @ $6.00/sample $ 90.00 

ACME Analytical Laboratories Ltd 
8 5 2  East Hastings Street 
Vancouver, B . C .  

3 0 8  pulps @ $5.50/sample 

Rock Thin  Section Preparation: 

Vancouver Petrograhics Ltd. 
8887 Nash Street - P . O .  Box 39 
Fort Langley, B.C. 

Petrographic Study: 
Vancouver Petrographics Ltd. 

$1,694.00 

$ 663.75 

$812.00 



A p p e n d i x  3 c o n t i n u e d . . .  

H e l i c o p t e r  R e n t a l :  

Nor the rn  M o u n t a i n  He 

E d g e w o r t h  H e l i c o p t e r  
P . O .  Box 3130 
F o r t  Nelson ,  B . C .  

Truck Renta l  : 

Rentway Canada L t d .  
2916 Norland Avenue 
Burnaby, B . C .  

2 t r u c k s  f o r  18 days  

Hote 

SUPP 

i c o p e r s  I n c  

I n c .  

$1 ,201 .95  

$2 ,432 .70  

I3 $1016 .50 /mon th / t ruck  $1 ,180 .45  

Tenajon I n n ,  Tena jon ,  B . C .  
2 rooms f o r  1 day I3 $40.00/day/room 

y C o s t s , I n c l u d i n g  Food  

54 man days  @ $40 .00 /day  

Fuel : 

F i e l d  Equipment:  

S a l a r i e s  a n d  Wages - Report  P r e p a r a t i o n ,  D r a f t i n g  

R .  T u r n a ,  J a n u a r y  9 - F e b r u a r y  20,  1984 
20 days  @ $127.50/day  

T o p o g r a p h i c  Base Map P r e p a r a t i o n :  

P a c i f i c  Survey C o r p o r a t i o n  
1409 West Pender  S t r e e t  

$80.00 

$2 ,160 .00  

$400.00 

$200.00  

$2 ,550 .00  

$2 ,049 .00  

T O T A L  EXPENDITURES $25,713.65  
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S t a t e m e n t  o f  E x p l o r a t i o n  a n d  D e v e l o p m e n t  
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Not ice  t o  G r o u p  

-- 
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Statement o f  Author's Qualifications 
-- 



APPENDIX 6 

I ,  Rein T u r n a ,  c e r t i f y  t h a t :  

1. I g r a d u a t e d  from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia i n  
1975 w i t h  a BSc i n  Geology.  

2 .  S i n c e  1975 I have  been engaged  i n  m i n e r a l  e x p l o r a t i o n  i n  
British Columbia and Yukon T e r r i t o r y .  

3 .  I have been p e r s o n a l l y  engaged i n  f i e l d  work  on t h e  H A N K  
CLAIM G R O U P  and am r e s p o n s i b l e  f o r  t h e  i n t e r p r e t a t i o n  o f  
t h e  d a t a  i n c l u d e d  i n  t h i s  r e p o r t .  

4 .  My business a d d r e s s :  
Lac M i n e r a l s  L imi t ed  
#470 - 1055 West H a s t i n g s  S t r e e t  I 

Vancouver ,  B . C .  V6E 2E9 

My home a d d r e s s :  
5818 Fa lcon  Road 
West Vancouver ,  B . C .  V7W 1W5 

Endorsed by: 
\Kk 

J .  ogan P . E n g .  












