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SU-MMARY 

The F i n  claims cover a porphyry copper  p r o s p e c t  l o c a t e d  
i n  t h e  Thutade Lake - F i n l a y  River  area of  B r i t i s h  Columbia: 
During t h e  1 9 7 9  f i e l d  season  g e o l o g i c a l  mapping, s o i l  and 
stream geochemical sampling,  p r o s p e c t i n g  and l i n e  c u t t i n g  
w e r e  carried o u t  over t h e  p r o p e r t y .  

The p r o p e r t y  w a s  found t o  overlie J u r a s s i c  t o  Tr iass ic  
v o l c a n i c s  t h a t  have been i n t r u d e d  by younger J u r a s s i c  
g r a n o d i o r i t e s .  Weak copper  m i n e r a l i z a t i o n  w a s  found 
i n  f o u r  l o c a t i o n s  on t h e  p r o p e r t y  and several zones of 
i n t e n s e  p r o p h y l i t i c  and p h y l l i c  a l t e r a t i o n  w e r e  mapped. 
The r e s u l t s  of s o i l  sampling o u t l i n e  f i v e  zones of anomalous 
meta ls .  Two of t h e s e  are  b e l i e v e d  t o  be t r a n s p o r t e d  
anomalies .  The remain ing  three may r e p r e s e n t  porphyry 
copper  m i n e r a l i z a t i o n .  

Diamond d r i l l i n g  i s  recommended t o  t es t  t h e  known 
m i n e r a l i z a t i o n  and a l t e r e d  zones f o r  t h e i r  porphyry copper  
p o t e n t i a l .  D e t a i l e d  mapping of t h e  altered zones,  t h e  

geochemical anomalies  and t h e  areas o f  m i n e r a l i z a t i o n  
i s  a l so  recommended. 
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F I N  CLAIMS 

(Pearson Option) 
Omineca Mining D i s t r i c t ,  B.C. 

Geology and Geochemistry 

1. INTRODUCTION 

The Pearson Option i s  a porphyry copper prospec t  
l oca t ed  i n  t h e  F i n l a y  River a r e a  of B r i t i s h  Columbia. 
From June 6 t o  August 1 6 ,  1 9 7 9 ,  f i e l d  work e n t a i l i n g  
geo log ica l  mapping, s o i l  and stream sediment geochemical 
sampling and prospec t ing  w a s  c a r r i e d  o u t  over t h e  

proper ty .  

F i e l d  work w a s  c a r r i e d  o u t  by a seven man c r e w  ' 
under t h e  d i r e c t i o n  of  David Knight and was supervised by' ,  
Larry Haynes, a permanent s t a f f  member with Rio T i n t o  
Canadian Explorat ion Ltd. 

Resu l t s  of t h e  programme are d iscussed  i n  t h e  
fol lowing r e p o r t .  



2 P A Q E  

I 

1.1 Locat ion  and A c c e s s  

The Pearson Option (F in  C l a i m s )  i s  loca ted  i n  t h e  

Omineca Mining D i s t r i c t ,  B.C., approximately 20  km 
n o r t h e a s t  o f  t h e  nor thern  end of  Thutade Lake and 1 km 

south  of  t h e  F in l ay  River.  The claims encompass an 

area of  approximately 1 9  km2 c e n t e r i n g  on L a t i t u d e  

57O14'N and Longitude 1 2 6 O 4 1 ' W .  

A c c e s s  t o  t h e  proper ty  i s  by h e l i c o p t e r .  The 

summer f i e l d  programme w a s  mobilized from Smithers ,  

B.C. Men, equipment and s u p p l i e s  w e r e  moved by f ixed  

wing a i r c r a f t  t o  t h e  S turdee  River a i r s t r i p  approximately 

27 km w e s t  of t h e  proper ty  , t hen  by h e l i c o p t e r .  

1 . 2  Topography 

The Fin  C l a i m s  encompass some 1 9  km2 of  r e l a t i v e l y  

f l a t  t e r r a i n  on o l d  t e r r a c e s  of t h e  F in l ay  R i v e r .  At , 

t h i s  p o i n t  t h e  F in l ay  River flows n o r t h e a s t  along a 
broad ( 5  km wide) v a l l e y  through t h e  Swannel Ranges.  

E l e v a t i o n s  range from 1 0 0 0  m t o  1 2 0 0  m above sea l e v e l .  

~~ 

RIO TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 



I 

. 

BRITISH CCLUMBIA 
Scale I : 7,600,000 

~ - 3 -  ____ -1 

r MEX \ 

I 4000 Metrer 

N.T.S. 94- E - 2 

S C A  LE  1150,000 

1000 500 0 1000 2000 3000 

I RIO TINTO C A N A D I A N  E X P L O R A T I O N  LTD 

I PEARSON OPTION B.C. 

LOCATION MAP 

I 1 

JAN. 1980 L . H . / y . m .  DHG. L- 6608 



PAQE- 4 

1 .3  P r o p e r t y  and C l a i m  S t a t u s  

The Pearson Option c u r r e n t l y  c o n s i s t s  of s i x  

mutua l ly  cont iguous  mine ra l  c l a ims  t o t a l l i n g  7 5  u n i t s .  

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

a r e  g iven  i n  t h e  t a b l e  below. Map C-7545 shows t h e  

loca t ion  of t h e  s o i l  sample g r i d  r e l a t i v e  t o  t h e  

c l a i m  boundar ies .  

TABLE 1 

C l a i m  S t a t u s  

C l a i m  Name 

FIN 1 ( 2 0  u n i t s )  

FIN 2 ( 2 0  u n i t s )  

FIN 3 ( 1 u n i t  ) 

F I N  4 ( 2 0  u n i t s )  

F I N  5 ( 8 u n i t s )  

F I N  6 ( 6 u n i t s )  

Record Number 

1 4 3 7  ( 9 )  

1 4 3 8  ( 9 )  

1 4 3 9  ( 9 )  

1 8 6 4  ( 7 )  

1 8 6 5  ( 7 )  

1 9 4 6  ( 8 )  

Anniversary D a t e  

2 7  Sep t .  1 9 7 9  

27 Sept .  1 9 7 9  

27  Sept .  1 9 7 9  

3 J u l y  1 9 8 0  

3 J u l y  1 9 8 0  

3 Aug. 1 9 8 0  

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LID. 
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1 . 4  H i s t o r y  and Previous  Work 

The F i n  C l a i m s  w e r e  op t ioned  by Riocanex from 

Bradford 3 .  Pearson i n  October 1978. Pearson s t a k e d  

t h e s e  c l a i m s  d u r i n g  September 1978 t o  cover  a porphyry 

copper-molybdenum p r o s p e c t  t h a t  he had i d e n t i f i e d  

through rev iewing  B.C.  M i n i s t r y  of Mines Assessment 

Repor ts .  

The F in  C l a i m s  cover  p o r t i o n s  of an area t h a t  

w a s  worked by Kennco E x p l o r a t i o n  (Western) Ltd.  

d u r i n g  t h e  pe r iod  J u n e  1968 t o  A p r i l  1973. Kennco's 

work inc luded  s o i l  and s i l t  sample s u r v e y s ,  ground 

and a i r b o r n e  magnetometer s u r v e y s ,  r econna i s sance  I . P .  

and g e o l o g i c a l  mapping. Deta i l s  o f  t h i s  wolrk i s  
documented i n  B.C. Dept. o f  Mines Assessment Reports  

1 8 4 6 ,  1886, 1983, 2035, 2326, 2380, 3031, 3120, 3266 

and 4396. 

1 . 5  Work by Riocanex i n  1 9 7 9  

F i e l d  work commenced on June  6 ,  1 9 7 9  and cont inued  

u n t i l  August 1 6 ,  1 9 7 6 .  D u r i n g t h i s  p e r i o d  t h e  fo l lowing  

work  w a s  completed.  

(1) A base  l i n e  t o t a l l i n g  6 . 9  km w a s  c u t .  

( 2 )  The  p r o p e r t y  w a s  mapped a t  a scale of 

1 : 5 0 0 0  w i t h  emphasis g iven  t o  d e f i n i n g  t h e  

major rock  u n i t s  and a l t e r a t i o n  assemblages.  

(3 )  S o i l  and s i l t  sampling w a s  c a r r i e d  o u t  over  

m o s t  o f  t h e  p r o p e r t y .  

(4) Three a d d i t i o n a l  c l a i m s ,  FIN 4 ,  FIN 5 and 

FIN 6 w e r e  s t a k e d .  

R I O  TINTO C A N A D I A N  EXPLORATION LTD. 



6 P A G E  

2 .  GEOLOGY 

2 . 1  General  Geology 

The F i n  Claims are  u n d e r l a i n  by a series o f  upper 

Tr iass ic  t o  l o w e r  J u r a s s i c  v o l c a n i c  f lows  t h a t  have been 

i n t r u d e d  by a g r a n o d i o r i t e  of  J u r a s s i c  age .  The v o l c a n i c s  

c o n s i s t  mainly of pink p o r p h y r i t i c  dac i te  f lows ,  w i t h  

minor a n d e s i t e  and b a s a l t .  The g r a n o d i o r i t e  has  s e v e r a l  

phases ,  r ang ing  i n  t e x t u r e  from i n e q u i g r a n u l a r  t o  
p o r p h y r i t i c .  

The v o l c a n i c s  and i n t r u s i v e s  have been hydrothermally 

a l t e r e d  and show s e v e r a l  p r o p y l i t i c  and p h y l l i c  zones. The 

a l t e r a t i o n  i s  most i n t e n s e  w i t h i n  t h e  c e n t r e  of t h e  p rope r ty .  

The p h y l l i c  zones occur  i n  s e v e r a l  l o c a t i o n s  nea r  t h e  

c e n t r e  of t h e  p r o p e r t y  and a re  surrounded by p r o p y l i t i c  
a l t e r a t i o n .  The p r o p y l i t i c  a l t e r a t i o n  i s  m o s t  i n t e n s e  

n e a r  t h e  p h y l l i c  zones.  

2.2 Procedure  and P r e s e n t a t i o n  o f  Data 

David Knight,  c u r r e n t l y  a g r a d u a t e  s t u d e n t  a t  U n i v e r s i t y  

of Manitoba co-ord ina ted  t h e  g e o l o g i c a l  mapping and a s s i s t e d  
w i t h  t h e  p r e p a r a t i o n  of t h i s  s e c t i o n  of t h e  r e p o r t .  Mapping 

w a s  c a r r i e d  o u t  by pace and compass traverse u s i n g  t h e  s o i l  
sample g r i d  for  c o n t r o l .  Geology was p l o t t e d  d i r e c t l y  on 

a 1 : 5 0 0 0  scale base  map, contoured  a t  1 0  m i n t e r v a l s .  

The d e t a i l e d  geology of t h e  p r o p e r t y  i s  shown on t w o  
accompanying drawings,  G-8708-1 and G-8708-2. Discuss ion  

and d e s c r i p t i o n  of t h e  map u n i t s  fo l lows  i n  t h e  s e c t i o n  

e n t i t l e d  'Local Geology' .  

, 

RIO TINTO C A N A D I A N  E X P L O R A T I O N  LTD. 



2.3 Local Geology 

The loca l  geology i s  d i v i d e d  i n t o  f o u r  u n i t s :  overburden,  

a l t e r e d  r o c k s ,  i n t r u s i v e s  and v o l c a n i c .  Thin s e c t i o n  

d e s c r i p t i o n s  o f  t h e  a l t e r e d  r o c k s ,  i n t r u s i v e s  and v o l c a n i c s  
a re  inc luded  as  Appendix A i n  t h i s  r e p o r t .  Reference t o  t h e s e  
d e s c r i p t i o n s  i s  made i n  d i s c u s s i o n s  of t h e  v a r i o u s  rock  u n i t s .  

2 . 3 . 1  Overburden 

Some 85% o f  t h e  p r o p e r t y  i s  covered by overburden 

i n c l u d i n g  bog, swamp mater ia l  o r  unconsol ida ted  g l a c i a l  
d e b r i s .  

The unconso l ida t ed  g l a c i a l  d e b r i s  incaudes till, 
moraine and kames. N e a r  t h e  F i n l a y  River  these d e p o s i t s  
a re  up t o  30  m e t r e s  i n  t h i c k n e s s .  Elsewhere on t h e  p r o p e r t y  

t h e  t h i c k n e s s  of overburden r e p r e s e n t e d  by bog, swamp o r  
unconso l ida t ed  g l a c i a l  d e p o s i t s  i s  assumed t o  be a t h i n  
veneer ,  n o t  more than  1 0  metres t h i c k .  Glac ia l  f e a t u r e s  

sugges t  a southwest  t o  n o r t h e a s t  i ce  d i r e c t i o n .  

A weakly c o n s o l i d a t e d  m i x t u r e  o f  g l a c i a l  till w i t h  
a n g u l a r  and rounded bou lde r s  o f  v o l c a n i c  and i n t r u s i v e  rocks  
has  been mapped a s  U n i t  5. T h i s  rock  i s  a g l a c i a l  d e r i v e d  
paraconglomerate  which v a r i e s  i n  t h i c k n e s s  from t w o  t o  f i v e  

metres. For purposes  of  r e p o r t i n g  t h i s  u n i t  has  been 
inc luded  w i t h  overburden. 

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 



2 . 3 . 2  A l t e r e d  Rocks 

A t  s e v e r a l  l o c a t i o n s  on t h e  p rope r ty  t h e  r o c k s  are so  
i n t e n s e l y  a l t e r e d  t h a t  t h e i r  primary t e x t u r e s  have been 

des t royed .  The c l a s s i f i c a t i o n  of  t h e s e  rock u n i t s  i s  based 

on mine ra l  assemblage on ly .  

Unit  4 a  i s  a h igh ly  f r a c t u r e d ,  s i l i c i f i e d ,  and s e r i c i t i z e d  

rock  w i t h  primary q u a r t z  eyes  and 1% t o  5% p y r i t e .  Remnant 

f e l d s p a r s  approximate ly  1 mm squa re ,  may be p r e s e n t .  Uni t  

4a i s  b e s t  exposed i n  t h e  major nor thwes t -southeas t  c r e e k  

canyons t h a t  c u t  t h e  p r o p e r t y ,  however, it i s  n o t  r e s t r i c t e d  

t o  t h e s e  canyons.  

Un i t  4b i s  a h i g h l y  f r a c t u r e d  and p y r i t i z e d  rock w i t h  

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

The groundmass i s  a p h a n i t i c  and e i t h e r  a l i g h t  g rey  o r  d i r t y  
cream w h i t e  i n  c o l o u r .  N o  o t h e r  d i s t i n c t i v e  macroscopic 

c h a r a c t e r i s t i c s  can  b e  observed .  Un i t  4b i s  b e s t  s e e n  i n  t h e  

t w o  no r thwes t - sou theas t  t r e n d i n g  c r e e k  canyons t h a t  expose 

u n i t  4 a .  

Thin s e c t i o n  d e s c r i p t i o n  of u n i t  4a (sample # 5 0 8 )  

and u n i t  4b (sample 8 5 1 0 )  d e s c r i b e  t h e s e  rocks  a s  a l t e r e d  
d a c i t e  porphyry o r  p o s s i b l y  a q u a r t z - f e l d s p a r  porphyry.  

Uni t  4 c ,  a h i g h l y  f r a c t u r e d  and i r o n  s t a i n e d  rock,  has  

only  been mapped a t  one l o c a t i o n  on t h e  p r o p e r t y .  The rock 

i s  s t r o n g l y  l eached  and a l t e r e d  t o  c l a y  mine ra l s  ( k a l o n i t e  

( ? )  and s e r i c i t e ) .  A s  w i t h  u n i t s  4 a  and 4b no pr imary 

t e x t u r e s  a r e  v i s i b l e .  

Un i t  4d  i s  a medium t o  d a r k  g rey ,  a p h a n i t i c  t o  ve ry  

f i n e  g r a i n e d  rock .  The rock  i s  moderately f r a c t u r e d  and i s  
c h a r a c t e r i z e d  by i t s  h igh  magne t i t e  c o n t e n t ,  approximate ly  

f i v e  p e r c e n t .  T h i s  u n i t  has  o n l y  been mapped i n  one area 
nea r  t h e  n o r t h e a s t e r n  boundary of t h e  p r o p e r t y .  

RIO T I N T O  C A N A D I A N  EXPLORATION LTD. 



2.3.3 I n t r u s i v e s  

A t  least  f i v e  d i f f e r e n t  t y p e s  of i n t r u s i v e  rocks a re  
r e a d i l y  recognized  on t h e  p r o p e r t y .  These u n i t s  are  
i d e n t i f i e d  acco rd ing  t o  d i f f e r e n c e s  i n  t e x t u r e ,  g r a i n  s i z e  
and mine ra l  composi t ion.  Other  i n t r u s i v e  rocks  having 

s l i g h t  v a r i a t i o n s  from t h e s e  fou r  u n i t s  have no t  been 

d i f f er e n t  i a  t ed . 

Uni t  3a i s  a f i n e  t o  coarse g ra ined  l i g h t  pink-  

orange  g r a n o d i o r i t e  (see t h i n  s e c t i o n  d e s c r i p t i o n  - sample 

#513) c o n c e n t r a t e d  i n  t h e  n o r t h e a s t e r n  h a l f  of  t h e  p r o p e r t y .  

The g r a n o d i o r i t e  i s  u s u a l l y  u n a l t e r e d ,  massive,  and poor ly  

f r a c t u r e d  w i t h  a composi t ion of  approximately 65-75% 

f e l d s p a r ,  10-153, q u a r t z  a s  q u a r t z  eyes ,  5-10% b i o t i t e ,  

0-5% amphiboles  and 1% m a g n e t i t e  o r  less .  Secondary mine ra l s  

a re  i r o n  o x i d e ,  e p i d o t e  and c h l o r i t e  a l t e r i n g  fe r ramagnes ian  

and s o m e  manganese ox ide .  

U n i t s  3b, 3c and 3d form mapable b u t  i s o l a t e d  ou tc rops .  

Unit  3b i s  a cream w h i t e ,  medium t o  coarse g r a i n e d ,  

e q u i g r a n u l a r  r o c k  w i t h  subhedra l  t o  euhedra l  g r a i n s .  Mineral  

composi t ion  i s  65-753, f e l d s p a r ,  1 5 - 2 0 %  amphibole,  0-5% 
b i o t i t e ,  0-10% i n t e r s t i t a l  q u a r t z  and o c c a s i o n a l  f i n e  

g r a i n e d  x e n o l i t h s  up t o  f i v e  c e n t i m e t r e s  i n  d i ame te r .  

Un i t  3c i s  a pink-orange,  f i n e  t o  medium g r a i n e d ,  

i n e q u i g r a n u l a r  rock  w i t h  a n h e d r a l  t o  euhedra l  c r y s t a l s .  

M i n e r a l  composi t ion i s  7 5 %  f e l d s p a r s ,  2 0 %  ferromagnesian 

( b i o t i t e ? )  and 2 %  magne t i t e .  Th i s  u n i t  shows c h l o r i t e  

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

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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Uni t  3d i s  a l i g h t  pink a p h a n i t i c  f e l s i t e  d i k e  w i t h  

ve ry  f i n e  g r a i n e d  phenocrys ts  o f  f e l d s p a r  (5 -10%)  and 

q u a r t z  eyes  ( 0 - 5 % ) .  

Uni t  2 a ,  a p o r p h y r i t i c  g r a n o d i o r i t e  (see t h i n  s e c t i o n  

d e s c r i p t i o n  - sample # 5 0 7 )  ou tc rops  throughout  t h e  p r o p e r t y .  

However, t h e  b e s t  exposures  a re  i n  t h e  southwes tern  h a l f  

of  t h e  p r o p e r t y .  These rocks  have a pink-orange t o  g rey  
a p h a n i t i c  t o  v e r y  f i n e  g r a i n  groundmass w i t h  c o a r s e  g r a i n  

phenocyr s t s .  The rock u s u a l l y  c o n s i s t s  o f  4 0  t o  6 0 %  

groundmass, 30 -40% f e l d s p a r s ,  1 0 - 1 5 %  ferromagnesian (amphiboles 
. and o r  minor b i o t i t e ) ,  0-5% q u a r t z ,  0-2% magne t i t e  and minor 

p y r i t e .  I n  p l a c e s  ferromagnesian m i n e r a l s  show a p r e f e r r e d  

o r i e n t a t i o n .  

N o  c o n t a c t s  between t h e  d i f f e r e n t  i n t r u s i v e s  have been 

mapped. There i s  weak ev idence  t o  sugges t  t h a t  u n i t  2a 

may be subvo lcan ic ,  p o s s i b l y  o l d e r  t han  t h e  u n i t  3 i n t r u s i v e s .  

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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2 .  38.14 Volcanics  

Volcanic  rocks  on t h e  p r o p e r t y  have composi t ions t h a t  

r ange  from f e l s i c - r h y o d a c i t e s  t o  mafic  a n d e s i t e s  o r  b a s a l t s .  

The v o l c a n i c s  cover  much of  t h e  southwes tern  c o r n e r  of  t h e  

p r o p e r t y  and where overburden i s  n o t  so e x t e n s i v e  a 
r e p e t i t i o n  o f  u n i t s  from f e l s i c  t o  mafic  can  be seen .  For  

t h e  m o s t  p a r t  t h e s e  rocks  a re  p o r p h y r i t i c  w i t h  an  a p h a n i t i c  

groundmass. Some u n i t s  are  comple te ly  a p h a n i t i c  or very 
f i n e  g r a i n e d .  The v o l c a n i c s  have been d i v i d e d  i n t o  u n i t s  

acco rd ing  t o  c o l o u r  of  groundmass , tex ture ,  p e r c e n t  and 
c o a r s e n e s s  o f  phenocrys ts .  

Uni t  l a  i s  a p o r p h y r i t i c  orange-pink rock w i t h  an 

a p h a n i t i c  groundmass u s u a l l y  w i t h  f i n e  t o  medium g r a i n  

phenoc rys t s .  The u n i t  i s  p o r p h y r i t i c  and probably of  

r h y o d a c i t e  or d a c i t e  composi t ion.  (See t h i n  s e c t i o n  
d e s c r i p t i o n  - sample # 5 1 2 ) .  The rock  i s  u s u a l l y  u n a l t e r e d ,  

mass ive  and may show a l ignment  o f  amphibole phenocrys ts .  

Phenocrys ts  range  from 0 t o  2 5  p e r c e n t  o f  t h e  rock .  The i r  

composi t ion  and abundance are: f e l d s p a r s  0-15%, b i o t i t e  

0-4%,  amphiboles 0 - 4 % ,  q u a r t z  0-1%, and magne t i t e  0-1%.  

La ter  i n v e s t i g a t o r s  have c a l l e d  u n i t  l a  a d i k e  rock 

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

be  c a l l e d  v o l c a n i c  s i n c e  it covers such a l a r g e  area. 
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U n i t  l b  i s  a d a r k  b l u i s h  green-grey p o r p h y r i t i c  rock  

w i t h  a n  a p h a n i t i c  t o  ve ry  f i n e  g r a i n  groundmass. Phenocyrs t s  

r ange  from 50 t o  75  p e r c e n t  of  t h e  rock .  The i r  composi t ion 

and abundance are: f e l d s p a r  20-40%,  ferromagnesian ( b i o t i t e  

and amphiboles) 10-15%, magne t i t e  0-2% and m i n o r  p y r i t e .  

The maf ics  are  u s u a l l y  comple te ly  a l t e r e d  t o  c h l o r i t e  o r  
e p i d o t e .  Thin s e c t i o n  d e s c r i p t i o n  of t h i s  v o l c a n i c  (sample 

#511) sucrqests a dacit ic c m p s i t i o n  of tuffaceous oriqin. 

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

groundmass and medium t o  coarse g r a i n  f e l d s p a r  (20-25%) \E 

and ferromagnesian ( 5 % )  phenoc rys t s .  

Uni t  I d  i s  a l i g h t  green-grey rock  composed o f  
c r y s t a l s ,  c r y s t a l  f ragments ,  and rock  fragments  w i t h i n  a n  

a p h a n i t i c  groundmass. The Phenozrys t s  a re  f e l d s p a r s  ( 2 0 % )  

and amphiboles ( 5 % )  w i t h  minor rock  fragments .  This  u n i t  

has  been mapped a s  a d a c i t e  c r y s t a l  t u f f .  

2 . 4  A l t e r a t i o n  and Minera l  Zoning 

The a l t e r a t i o n  t y p e s  recognized  on t h e  F in  c l a i m s  are 
predominant ly  p r o p y l i t i c  and p h y l l i c  w i t h  minor a r g i l l i c  

zones.  R e s u l t s  o f  t h e  a l t e r a t i o n  mapping are  shown on 

geology maps (G-8708-1 and G-8708-2). A d i s c u s s i o n  o f  

mapping t e c h n i q u e s ,  t y p e s  of a l t e r a t i o n  and p o s s i b l e  

i n t e r p r e t a t i o n  fo l lows .  

R I O  TINTO C A N A D I A N  E X P L O R A T I O N  LTD. 
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2 . 4 . 1  A l t e r a t i o n  Mapping 

Mapping o f  t h e  a l t e r a t i o n  w a s  based on a q u a l i t a t i v e  

meashrement of t y p e ,  i n t e n s i t y ,  and pe rvas iveness  o f  a l t e r a t i o n  

by hand sample examinat ion.  The t y p e s  o f  a l t e r a t i o n  a re  
r e p r e s e n t e d  by a c a p i t a l  l e t t e r  P f o r  p r o p y l i t i c ,  A f o r  

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

The i n t e n s i t y  o f  a l t e r a t i o n  i s  an estimate of  t h e  d e g r e e  of  

a l t e r a t i o n  of a n  ave rage  a l t e r e d  g r a i n  and i s  measured by t h e  

numbers 1 t o  1 0 .  1 means t h a t  t h e  average  g r a i n  i s  1 0 %  

a l t e r e d ,  1 0  means t h e  average g r a i n  i s  1 0 0 %  a l t e r e d  t o  a 

d i f f e r e n t  m i n e r a l .  Pe rvas iveness  i s  t h e  e x t e n t  t o  which t h e  

whole rock i s  a l t e r e d  and i s  e s t ima ted  from hand sample o r  

ou tc rop  by t h e  numbers 1 t o  1 0 .  1 means 1 0 %  o f  t h e  rock  i s  
a l t e r e d  and 1 0  means t h a t  1 0 0 %  of t h e  rock i s  a l t e r e d .  

e.g. P56 means p r o p y l i t i c  a l t e r a t i o n  w i t h  a n  i n t e n s i t y  

o f  50% and p e r v a s i v e n e s s  o f  6 0 % .  

2 . 4 . 2  P r o p y l i t i c  A l t e r a t i o n  

P r o p y l i t i c  a l t e r a t i o n  ex tends  over  m o s t  of t h e  p r o p e r t y .  

Towards t h e  p r o p e r t y  boundar ies  it becomes weak or  mis s ing  

and when p r e s e n t  i s  r e p r e s e n t e d  by a few e p i d o t e  v e i n l e t s  
and s l i g h t  c h l o r i t i z a t i o n  of t h e  ferromagnesian m i n e r a l s .  

Towards t h e  c e n t r e  o f  t h e  p r o p e r t y  p r o p y l i t i c  a l t e r a t i o n  

g e n e r a l l y  i n c r e a s e s ;  e p i d o t e  v e i n l e t s  i n c r e a s e  i n  s i z e  and 

d e n s i t y ,  e p i d o t e  beg ins  t o  r e p l a c e  fe r romagnes ians ,  c h l o r i t -  
i z a t i o n  i s  m o r e  i n t e n s e  and b o t h  t h e  magne t i t e  and p y r i t e  

c o n t e n t  i n c r e a s e .  The p rox imi ty  of p r o p y l i t i c  zones t o  
p h y l l i c  zones n e a r  t h e  c e n t e r  of  t h e  p r o p e r t y  i n d i c a t e  t h e  

a l t e r a t i o n  i s  due t o  hydrothermal  a c t i v i t y  and n o t  r e g i o n a l  
metamorphism. 
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2.4.3 P h y l l i c  A l t e r a t i o n  

P h y l l i c  a l t e r a t i o n  i s  l o c a t e d  near  t h e  c e n t e r  o f  t h e  

p rope r ty .  These zones which may be up t o  250 metres i n  
d i ame te r  are  so a l t e r e d  t h a t  no primary t e x t u r e s  a re  seen .  
The p h y l l i c  zones are  c h a r a c t e r i z e d  by a mine ra l  assemblage 

of q u a r t z ,  se r ic i te  and p y r i t e .  Q u a r t z  i s  p r e s e n t  as  pr imary 
( ? )  q u a r t z  eyes  or  an  a l t e r a t i o n  p roduc t .  P y r i t e  o c c u r s  

mainly a s  d i s s e m i n a t i o n s  and ranges  from 1% t o  5% o f  t h e  
rock .  

P h y l l i c  a l t e r a t i o n  w a s  f i rs t  thought  t o  be due  t o  
syngene t i c  a l t e r a t i o n  o f  fe l s ic  v o l c a n i c s .  However, t h e  ve ry  
l a r g e  v e r t i c a l  and p l a n a r  e x t e n t  o f  t h e  a l t e r a t i o n ,  p re sence  

o f  p y r i t e  and q u a r t z  v e i n l e t s ,  i n t e n s e  f r a c t u r i n g ,  and p r o x i m i t i  
of  i n t r u s i v e s  s u g g e s t  hydrothermal a l t e r a t i o n .  The zone 
t h a t  i l l u s t r a t e s  t h i s  r e l a t i o n s h i p  b e s t  i s  a t  2 5  + 50W, 
5 + OON. H e r e ,  g r a n o d i o r i t e  i n t r u d e s  a series of f e l s i c  
v o l c a n i c s .  The v o l c a n i c s  have been a l t e r e d  t o  t h e  s a m e  
e x t e n t  and i n t e n s i t y  as u n i t  4a. 

2.4.4 A r s i l l i c  A l t e r a t i o n  

A r g i l l i c  a l t e r a t i o n  i s  p r e s e n t  i n  one or t w o  locales  
and is  i n d i c a t e d  on t h e  geology map. These zones show 

c loud ing  of t h e  f e l d s p a r s  t o  a d u l l  wh i t e  w i t h  o n l y  a few 
ser ic i te  f l a k e s  and may be a less i n t e n s e l y  a l te red  p h y l l i c  
zone.  The areas a re  s m a l l  and do  n o t  s e e m  t o  have any g r e a t  
importanke. 
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2.4.5 Magnetite and Pyrite Halos 

Magnetite and pyrite show a spatial distribution around 
intensely altered zones and copper mineralization. 

Magnetite forms halos within the propylitic and 
surrounding the phyllic zones. The magnetite content 
increases from <{l% at the periphery of the propylitic to 
1-3% near the inner edge of the prophylitic zone. Normally 
there is no magnetite in the phyllic zones, however, 
isolated occurrences of magnetite content may reach 1%. 

Pyrite also forms halos, with most of the pyrite occurrin 
in the phyllic zone. Pyrite increases (at the expense of 
magnetite) from 1% at the edges of the phyllic zone to 2-5% 
of the rock in the centre of the phyllic zone. Both pyrite 
and magnetite content increase where copper mineralization 
is found. 
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2 . 5  S t r u a t u r e  

Due t o  the small  amaunt of mtcroy i n  the area, l i t t l e  c a n  
be s a i d  a b o u t  s t r u c t u r e .  

I n t r u s i o n  of t h e  g r a n d i o r i t e  must have been p a s s i v e  as  
t h e r e  i s  l i t t l e  o r  no f r a c t u r i n q  nea r  i n t r u s i v e - v o l c a n i c  

boundar ies .  Where c o n t a c t s  between i n t r u s i v e  and volcanic  
w e r e  observed ,  t h e  v o l c a n i c s  w e r e  moderately f r a c t u r e d  

( f r a c t u r e s  ever 9 c m ) .  Some x e n o l i t h s  of v o l c a n i c s  are found 

w i t h i n  t h e  i n t r u s i v e .  

S e v e r a l  areas of  i n t e n s e  f r a c t u r i n g  are exposed a long  

no r thwes t - sou theas t  t r e n d i n g  c r e e k  canyons. These areas 
w e r e  i n i t i a l l y  i n t e r r u p t e d  a s  f a u l t  zones  which had hydrothermal 

s o l u t i o n s  p a s s i n g  through them. H o w e v e r ,  no ev idence  f o r  
large f a u l t s  has  been found. 
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3.1  

from 
l i n e  

l i n e  

3. GEOCHEMISTRY 

Sampling, Sample P r e p a r a t i o n  and A n a l y t i c a l  

Procedure  

S o i l  samples w e r e  c o l l e c t e d  over m o s t  o f  t h e  p r o p e r t y  

a g r i d  e s t a b l i s h e d  by c h a i n  and compass. 
w a s  c u t  f o r  c o n t r o l .  

A N45OE b a s e  

S o i l  sample l i n e s  w e r e  r u n  p e r p e n d i c u l a r  t o  t h e  base  

and spaced every  150 m e t r e s .  S o i l  sample s i tes  w e r e  
s e l e c t e d  every 75  metres and t h e  sample s i t e  w a s  marked on 

f l a g g i n g  t a p e .  S o i l  samples w e r e  c o l l e c t e d  from t h e  ' B '  

hor izon  wherever p o s s i b l e .  The on ly  excep t ions  occurred  

where t h e  'Ah'(humus) hor izon  w a s  t h e  on ly  a c c e s s i b l e  

hor izon .  Samples w e r e  normally c o l l e c t e d  w i t h  a l i g h t  

mattock from 30 t o  50 c m  deep.  S i l t  samples w e r e  c o l l e c t e d  

wherever a stream i n t e r s e c t e d  a s o i l  sample l i n e .  A t o t a l  
o f  1312 s o i l  samples and 134 s i l t  samples w e r e  c o l l e c t e d .  

A l l  samples w e r e  p l aced  i n  K r a f t  paper  envelopes and 
shipped t o  t h e  RiocanexLaboratory i n  North Vancouver. 

H e r e  t h e  samples w e r e  oven d r i e d  a t  6OoC. 

w a s  s i e v e d  through 8 0  mesh s t a i n l e s s  s teel  s c r e e n  and t h e  
over  s i z e  mater ia l  d i s c a r d e d .  Analyses  w a s  c a r r i e d  o u t  on 

t h e  minus 80  mesh f r a c t i o n  a f t e r  d i g e s t i o n  w i t h  a 2 : l  m ix tu re  

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

ppm f o r  t h e  e lements  Cu, M o ,  Pb, Zn and A g  w e r e  o b t a i n e d  by 

t h e  company a n a l y s t ,  M r .  E.F.  P a s k i ,  Jr. 

The d r i e d  sample 
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3 .2  P r e s e n t a t i o n  and Di scuss ion  of R e s u l t s  

S o i l  and stream r e s u l t s  a r e  showing i n  drawings G C - 8 7 1 0 - 1  

t o  GC-8713-2  i n c l u s i v e  a t  a scale of 1 :5000 .  A summary of 

s t a t i s t i c a l  d a t a  f o r  a l l  f i v e  elements  analyzed i s  con ta ined  

i n  Table  11. The r e s u l t s  for  Cu, M o ,  and Ag have been 
contoured a t  threshold and h i g h l y  anomalous l e v e l s  u s i n g  a 

l o g  normal d i s t r i b u t i o n .  

D i scuss ion  o f  r e s u l t s  f o r  each element fo l lows .  

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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TABLE I1 

S I G N I F I C A N T  S T A T I S T I C A L  LEVELS 

For metal values in soil samples 
from the Fin Claims 

(LOG NORMAL D I S T R I B U T I O N )  

S - METAL MEAN 

cu 30 ppm 3.44 ppm 
M o  3.5 ppm 3.26 ppm 
A g  0.20 ppm 3.25 ppm 
Pb 22 ppm 2.46 ppm 
Zn 138 ppm 2.36 ppm 

MEAN + 2 S* MEAN + 3 S+ 

355 ppm 1220 .ppm 

37 PPm 120 ppm 
2.2 ppm 6.5 ppm 
133 ppm 770 ppm 
770 ppm 1880 ppm 

(NORMAL D I S T R I B U T I O N )  

METAL MEAN S MEAN + 2 S*  MEAN + 3 S+ - 

cu 90 ppm 330 ppm 750 ppm 1080 ppm 

M o  8 PPm 18 ppm 44 PPm 62 PPm 
A g  0.45 ppm 0.85 ppm 2.15 ppm 3.0 ppm 
Pb 38 PPm 89 PPm 216 ppm 940 ppm 
Zn 218 ppm 360 ppm 940 ppm 1220 ppm 

*threshold 
+ highly anomalous 

- _  .- 

c 
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3 . 2 . 1  Copper 

High copper  i n  so i l s  is  found over  m o s t  of  t h e  p r o p e r t y  

b u t  i s  c o n c e n t r a t e d  i n  t h e  n o r t h e a s t e r n  p o r t i o n .  To make 

i n t e r p r e t a t i o n  of t h e  r e s u l t s  s i m p l e r  o n l y  anomalous 

( t h r e s h o l d )  and h i g h l y  anomalous copper v a l u e s  have been 

contoured .  A s  w e l l ,  no s i n g l e  sample anomalies  have been 

contoured .  The con tour ing  h i g h l i g h t s  f o u r  areas o f  i n t e r e s t .  

A r e a  1 i s  a s m a l l  s o i l  anomaly a s s o c i a t e d  w i t h  miner- 

a l i z a t i o n  nea r  25+50W, 6+75N ( ' A '  showing) .  I t  i s  be l i eved  

t h a t  t h e  anomaly r e p r e s e n t s  a broad mine ra l i zed  area. The 

s i z e  of t h e  s o i l  anomaly i s  c o n t r o l l e d  by t h e  t h i c k n e s s  of  

overburden,  w i t h  anomaly d i s a p p e a r i n g  i n  areas of  t h i c k  

overburden. 

A r e a  2 c e n t r e s  around 4 + 50E, 4 + 50N and i s  t h e  l a r g e s t  

s o i l  anomaly, m o s t  l i k e l y  a s s o c i a t e d  w i t h  u n i t  4 a ,  a zone of  

i n t e n s e  a l t e r a t i o n  w i t h  p y r i t e ,  se r ic i te  and q u a r t z .  A t  

t h i s  t i m e  t h e  r e l a t i o n s h i p  between t h e s e  a l t e r e d  r o c k s  and 

m i n e r a l i z a t i o n  i s  u n c e r t a i n ,  however, it i s  b e l i e v e d  t h a t  
m i n e r a l i z a t i o n  accompanied t h e  a l t e r a t i o n  and i s  r e p r e s e n t e d  by 

t h e  anomalous s o i l  samples.  

A r e a  3 n e a r  O+OOE, 12+00N and A r e a  4 nea r  12+00E, O+OON 
are  b e s t  e x p l a i n e d  i n  t e r m s  of g l a c i a l  t r a n s p o r t .  The appa ren t  

sou rce  of  t h e s e  anomalies  i s  f r o m  t h e  Mex c l a i m s  which a d j o i n  

t h e  p r o p e r t y  t o  t h e  sou th .  H e r e ,  copper  m i n e r a l i z a t i o n  occur s  

i n  a large gossan approximate ly  1 0 0 0  by 500 m e t r e s .  A major 
c r e e k  w i t h  i t s  headwaters  on t h e  Mex claims c u t s  across t h e  

F in  c l a i m s  and shows a w e l l  developed d i s p e r s i o n  anomaly. 

S i l t  samples  f r o m  t h i s  c r e e k  r ange  from 8000  ppm a t  t h e  p r o p e r t y  

boundar ies  t o  1 3 0 0  ppm n e a r  t h e  c r e e k s  conf luence  w i t h  t h e  
F i n l a y  R i v e r .  

R I O  TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 
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3.2.2 Molybdenum 

High molybdenum v a l u e s  are  e s s e n t i a l l y  c o i n c i d e n t  w i t h  

t h e  anomalous copper and have t h e  same i n t e r p r e t e d  source .  

3.2.3 S i l v e r  

Anomalous s i l v e r  v a l u e s  are  c l o s e l y  a s s o c i a t e d  w i t h  
copper  and molybdenum. S i l v e r  o u t l i n e s  a f i f t h  a r e a  of  

anomalous m e t a l  n e a r  13+00 W, 3+00 N .  This  anomaly i s  s i m i l a r  
t o  A r e a  2 i n  t h a t  it occur s  over h i g h l y  a l t e r e d  r o c k s  and 

has  a s s o c i a t e d  h ighe r  copper and molybdenum v a l u e s .  

3.2.4 Lead and Zinc 

Lead and z i n c  v a l u e s  have n o t  been contoured .  Both 

show an  e r ra t ic  d i s t r i b u t i o n ,  a l though  l e a d  does  show 

s e v e r a l  h i g h  va lues  n e a r  t h e  ' A '  showing. 

R I O  TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 
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4 .  YINERALIZATION 

Copper m i n e r a l i z a t i o n  i n  t h e  form of copper  ca rbona te s  

was found i n  f o u r  areas on t h e  p r o p e r t y .  These l o c a t i o n s  

are i n d i c a t e d  on t h e  geology map. The l a r g e s t  and m o s t  
i n t e r e s t i n g  m i n e r a l i z a t i o n  c o v e r s  i n  an  area 4 0  metres by 
1 0  metres. The second l a r g e s t  mine ra l i zed  zone  occur s  i n  
a 7 by 5 m e t r e  area.  The t w o  remaining showinss are  on ly  

s p o t  occur rences .  Secondary copper  mine ra l s  s e e n  were 
malachi te  w i t h  minor amounts of a z u r i t e  and c h r y s o c o l l a .  
A l l  t h e  m i n e r a l i z a t i o n  i s  accompanied by p y r i t e .  

The l a rges t  area o f  copper  m i n e r a l i z a t i o n ,  ' A '  showinq, 
i s  found 1 0 0  m e t r e s  s o u t h  of 25 + 50F7, 6 + 75N. H e r e  a 

h i g h l y  a l t e r e d  u n i t  2 a  g r a n d i o r i t e  i n t r u d e s  u n i t  3a,  a 
series of p o r p h y r i t i c  d a c i t e  f lows .  Both t h e  v o l c a n i c s  
and i n t r u s i v e  a re  c u t  by a p o r p h y r i t i c  f e l s i t e  d i k e ,  u n i t  
I d .  The m i n e r a l i z a t i o n  occur s  as copper  ca rbona te s  c o a t i n g  
f r a c t u r e s  i n  an  area o f  q u a r t z  stockwork wi th  v e i n l e t s  
r ang ing  i n  wid th  from 0 . 5  t o  1 . 5  c m .  The stockwork i s  found 

i n  t h e  a l t e r e d  i n t r u s i v e  and n o t  i n  t h e  sur rounding  v o l c a n i c s  
M i n e r a l i z a t i o n  i s  conf ined  t o  a h i g h  p y r i t e  (1-5%) and h igh  

m a g n e t i t e  (1-3%) area and i s  surrounded by a h i g h l y  f r ac tu red ,  
p h y l l i c l y  a l t e r e d  and i r o n ' s t a i n e d  zone. 

The second copper  occur rence ,  I B l  showing, i s  l o c a t e d  

about  25 m e t r e s  w e s t  of 6 + O O W ,  2 + 25N. Minor c h a l c o p y r i t e  
and m a l a c h i t e  occur  i n  an area of  abou t  7 by 5 m e t r e s  a s  
d i s s e m i n a t i o n s  and w i t h i n  wide ly  spaced q u a r t z  v e i n l e t s .  
This  showing i s  s i m i l a r  t o  t h e  ' A '  showing i n  t h a t  t h e  
m i n e r a l i z a t i o n  is: (1) i n  an i n t e n s e l y  f r a c t u r e d  and 

altered rock  ( u n i t  2a  - p o r p h y r i t i c  granodior i te )  and (2) 
t h e  m i n e r a l i z e d  area c o n t a i n s  up t o  1-3% p y r i t e  and 
magne t i t e .  

RIO T I N T O  C A N A D I A N  EXPLORATION LTD. 



The t h i r d  ( ' C '  showing)  and f o u r t h  ('Dl showing)  areas 

of m i n e r a l i z a t i o n  o c c u r  i n  less t h a n  a m e t e r  s q u a r e  area. 
The ' C '  showing i n  a few metres n o r t h  of t h e  base l i n e  

a t  4 + O O W  and i s  w i t h i n  a s i n g l e  q u a r t z  v e i n l e t  i n  u n i t  2a - 
p o r p h y r i t i c  g r a n o d i o r i t e .  The 'Dl showing i s  a m a l a c h i t e  

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

g r a n o d i o r i t e .  The showing i s  l o c a t e d  a b o u t  1 0  m e t r e s  s o u t h  

of t h e  base l i n e  a t  5 + 20E.  

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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5. CONCLUSIONS 

The r e s u l t s  of t h e  p r e s e n t  programme l e a d  t o  t h e  fo l lowing  

c o n c l u s i o n s .  

Geo log ica l  mapping o f  t h e  p r o p e r t y  s u g g e s t s  t h e  

presence  o f  a porphyry copper  system. Evidence 

f o r  t h i s  i n c l u d e s  s e v e r a l  phases  of i n t r u s i v e l  
s t r o n g  zones o f  p r o p y l i t i c  and p h y l l i c  a l t e r a t i o n ,  
weak copper  m i n e r a l i z a t i o n  i n  a q u a r t z  stockwork 

and t h e  appa ren t  zoning of magne t i t e  and p y r i t e .  

S o i l  geochemistry o u t l i n e s  s e v e r a l  anomalous a r e a s  

t h a t  f a l l  i n t o  t h r e e  c a t e g o r i e s .  The f i r s t  ca t egory  

i n c l u d e s  anomalous areas r e l a t e d  t o  mine ra l i zed  
f l o a t  from o u t s i d e  t h e  p r o p e r t y .  The second 

c a t e g o r y  i n c l u d e s  anomalies  t h a t  show a weak 
c o r r e l a t i o n  t o  h i g h l y  a l t e r e d  zones.  The f i n a l  

c a t e g o r y  are areas r e l a t e d  t o  known m i n e r a l i z a t i o n  

a s  demonstrated a t  t h e  ' A '  showing. I t  i s  believed that 

t h e  l a s t  t w o  c a t e g o r i e s  are r e l a t e d  t o  porphyry 

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

Copper m i n e r a l i z a t i o n  i s  e r r a t i c  and o c c u r s  mainly 

a s  copper  c a r b o n a t e s  (ma lach i t e  and a z u r i t e ) .  
Rocks c o n t a i n i n g  m i n e r a l i z a t i o n  a re  badly  weathered 

and it i s  be l i eved  t h a t  any primary copper  has  

been l eached  o u t .  M i n e r a l i z a t i o n  a t  t h e  ' A '  

showing i s  m o s t  l i k e l y  related t o  a porphyry 

copper  system. 

~~ 
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6. RECOMMENDATIONS 

It is recommended that: 

Several diamond drill holes be drilled in the vicinity 
of the 'A' showing. Purpose of this drilling is two- 
fold, first to test the known mineralization and 
secondly to aid in the geological mappinq and inter- 
pretation. 

The large amount of overburden has made geological mapping 
of the property difficult. Areas surrounding highly 
altered rocks, known mineralization and soil anomalies 
should be mapped in detail. 

Soil anomalies that have been interpreted as transported 
anomalies should be investigated further to ensure that 
this is the case. 

Consideration should be given to possible induced 
polarization and ground magnetometer surveys. At present 
there is an apparent relationship between alteration, 
mineralization, and pyrite-magnetic halos. Both pyrite 
and magnetite contents increase in known areas of alteration 
and mineralization. 

Respectively submitted 

RIO TINTO CANADIAN EXPLORATION LIWTED 

1. v .  
Larry Haynes, b.Sc. 
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JAMES VINNELL.  Manager 

JOHN G. PAYNE. Ph.  D. Geologist 

Report f o r :  David Knight ,  
Riocanex - Pearson Camp, 
c/o Dennis Macks, 
BOX 6 0 7 ,  
FIIACIENZIE, R.C.9 V O J  2CO 

Samples: 505-508, 510-513 
The samples  a r e  grouped as f o l l o w s :  

P.O. BOX 39 
0887 NASH STREET 
FORT LANGLEY. B.C. 
VGX 1JO 

P H O N E  (604)  888-1 323 

Invo ice  1662 

1) P o r p h y r i t i c  Volcanic  Rocks ( D a c i t i c )  
abundant  p l a g i o c l a s e  phenocrys ts  , s p a r s e  q u a r t z  phenocrys ts  , 

v a r i a b l e  mafic phenocrys ts  

c )  f i n e  , v a r i a b l e  groundmass 

a )  coa r se  groundmass (O.O5-O.l m m )  512 
b )  medium groundmass ( 0 . 0 5  m m )  508 

d )  o r i g i n a l  t e x t u r e  des t royed  505 

a )  uniform gra in  s i z e  513 

groundmass 507 

(0 .005 -0 .05  mm) 5061 5101 511 

2 )  P l u t o n i c  Rocks ( G r a n o d i o r i t e )  

b )  coa r se  p l a g i o c l a s e  wi th  f i n e r  

A l t e r a t i  on 

1) P l a g i o c l a s e  
-- 

most p l a g i o c l a s e  i s  a l t e r e d  t o  s e r i c i t e ;  i n t e n s i t y  r anges  from 
weak t o  s t r o n g ,  w i t h  p l a g i o c l a s e  completely des t royed  i n  5 0 5 .  I n  
some samples  p l a g i o c l a s e  i s  p a r t l y  r e p l a c e d  by e p i d o t e .  C h l o r i t e  
i s  a minor a l t e r a t i o n  i n  some r o c k s ,  

a )  s e r i c i t e  i )  
i i)  

iii) 

- b )  e p i d o t e  i )  
ii) 

c )  c h l o r i t e  2 )  
2 ) rsaf i c Itinerals 

weak t o  moderate : 512, 506, 5 0 8 ,  5 0 7 ,  Z 
moderate t o  s t r o n g :  510, 511, 513 
t e x t u r e  des t royed  : 505 

weak : 513 
s t r o n g :  Sill 510 
v e r y  weak : 506, 511 

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

hornblende i s  comple te ly  d e s t r o y e d ,  and b i o t i t e  i s  p a r t l y  
des t royed :  a l t e r a t i o n  p roduc t s  are  mainly c h l o r i t e  , c a l c i t e  , 
e p i d o t e ,  T i -oxide ,  and magnet i te .  I n  some samples none of t h e s e  
mine ra l s  a r e  p r e s e n t :  t e x t u r e s  s u g g e s t  t h a t  o r i g i n a l  mafic mine- 
rals may be a l t e r e d  t o  s e r i c i t e  w i t h  o r  w i thou t  Ti-oxide 
a )  C h l o r i t e - e p i d o t e - T i - o x i d e  : 522 o r i g i n a l  hornblende  

b )  B i o t i t e  p a r t l y  a l t e r e d  t o  c h l o r i t e  : 507 
c )  Sericite(muscovite)-Ti-oxide: 510 o r i g i n a l  hornblende  

513 o r i g i n a l  b i o t i t e  

511 o r i g i n a l  b i o t i t e  
505 t e x t u r e  des t royed  
508 ? 
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3 )  Replacement Patches 

as follows ( n o t  a l l  minera ls  need be p re sen t  i n  a given rock)  
a )  Epidote-chlorite-magnetite-quartz: 506, 507, 510, 511, 513 
b )  Quartz-sericite(muscovite)-pyrite: 505, 508 

Two main assemblages form a l t e r a . t i o n  pa tches ,  They a r e  grouped 

4 )  Veins 

t h e  a l t e r a t i o n  assemblages. Kost  ve ins  have no a l t e r a t i o n  h a l o s ;  t hese  
a r e  noted where p r e s e n t .  

Severa l  samples a r e  cu t  by v e i n s ,  probably r e l a t e d  i n  o r i g i n  t o  

a )  Epidote-bearing ve ins  
i )  epidote-quartz-pyrite-apatite 506 

ii ) epidote-quartz-(  c h l o r i t e  ) *  5 0 7 ,  513 
i i-i ) q u a r t z  -bi  o t i t e - ( e p i  d o t e ) 

(wi th  s e r i c i t e  h a l o )  

505 

b ) Quar t z -  c h l o r i t e  -opaque 506 

i )  quar t z  ( e a r l y )  505 
ii) q u a r t z - c a l c i t e  512 

d )  Magnetite v e i n s  505 

* only one ve in  shows a K-feldspar h a l o ,  o the r s  have no h a l o  

c )  Quar t z - (  c a l c i t e )  ve ins  and v e i n l e t s  (poss ib ly  e a r l y )  

e )  Limonite v e i n s ,  l a t e ,  produced du r ing  most  samples 
weathering 

S c h e e l i t e  i s  t e n t a t i v e l y  i d e n t i f i e d  i n  sample 510. A similar 
sma l l e r  g r a i n  occurs i n  sample 5 0 5 .  D i s t i n c t i o n  from z i r c o n  i s  on 
t h e  b a s i s  of  lower b i r e f r i n g e n c e ,  as seen  i n  the  i n t e r f e r e n c e  f i g u r e ,  
and l e s s  d i a g n o s t i c a l l y  t h e  rougher su r face  of  s c h e e l i t e .  

a l t e r a t i o n  of hornblende? phenocrysts .  

o f  secondary o r i g i n  i n  all t h r e e .  

C a l c i t e  occurs only i n  sample 512, both i n  ve ins  and i n  

Magnetite occurs i n  t h r e e  samples: 505, 506, and 512; it may be 



Sample 505 Quar t z -Se r i  c i  te-Magne ti  t e  Altered Daci te  Porphyry o r  
P o r p h y r i t i c  Daci te  

phenocrysts 

groundmass 
qua r t z  10% 

quar t z  65 
magnetite 4 
s e r i c i t e  20 

b i o t i t e  minor 
Ti-oxide minor 
z i r con  t r a c e  s c h e e l i t e ?  one g r a i n  

magnetite 
e a r l y  q u a r t z  
l a t e  q u a r t z  -b i  o t  i t e  -e p i d  o te  
l a t e  l imon i t e  

v e i n s  

The rock i s  s t r o n g l y  a l t e r e d  and r e c r y s t a l l i z e d .  The only o r i g i n a l  
t e x t u r e  i s  shown by q u a r t z  phenocrysts .  These a r e  rounded g r a i n s  f r o m  
0 . 3  t o  1.5 mm i n  s i z e .  A few patches of  s e r i c i t e - r i c h  rock i n  t h e  
groundmass may r e p r e s e n t  o r i g i n a l  p l ag ioc la se  phenocrys ts ,  but  i f  t hese  
were p re sen t  i n  t h e  o r i g i n a l  rock ,  t hey  have been t o t a l l y  destroyed.  

a r e  d i s t i n g u i s h e d ,  a l though con tac t s  between them a r e  g r a d a t i o n a l .  
1) patches con ta in ing  abundant rounded q u a r t z  g r a i n s  0.05-0.15 mm i n  

s i z e ,  with i n t e r s t i t i a l  s e r i c i t e .  These grade i n  t e x t u r e  i n t o  t h e  
e a r l y  q u a r t z  ve ins  (2O-25$ of  groundmass) 

2 )  patches c o n t a i n  i r r e g u l a r  grained qua r t z  up t o  1 mm i n  s i z e ;  t h i s  
qua r t z  con ta ins  dus ty  t o  very f i n e  grained s e r i c i t e  (and semiopaque?); 
s e r i c i t e  i s  i n t e r s t i t i a l  t o  q u a r t z  (20-25% of  groundmass i n  l a r g e  
p a t  ch e s ) 

3)  s e r i c i t e - r i c h  zones , poss ib ly  r e l i c t  p l ag ioc la se  phenocrysts ;  t hese  
conta in  medium grained (0.15-0.3 mm) i r r e g u l a r  s e r i c i t e  g r a i n s  and 
patches of very  f i n e  grained (0.005-0.01 m m )  pa le  brown s e r i c i t e  
w i t h  minor q u a r t z ,  Some have o u t l i n e s  approximating p l ag ioc la se  
phenocrysts , o t h e r s  a r e  i r r e g u l a r  i n  o u t l i n e .  (5% o f  groundmass) 

4)  very f i n e  t o  f i n e  grained intergrown qua r t z  and s e r i c i t e  (50% of  
groundmass). 

Other groundmass minerals  occur i n  a l l  zones except  v a r i e t y  3 .  
% a g n e t i t e  forms g r a i n s  f rom 0 . 0 5  t o  0 .1  mm i n  s i z e ,  commonly concen- 
t r a t e d  i n  pa tches  with i n t e r s t i t i a l  q u a r t z  and s e r i c i t e .  Local ly  
hemati te  occurs as i n d i v i d u a l  g r a i n s  w i t h  magnet i te .  B i o t i t e  forms  
s c a t t e r e d  pa le  green-brown g r a i n s  averaging  0.1-0.2 mm i n  s i z e .  T i -  
oxide f o r m s  a few pa tches  up t o  0 .2  mm a c r o s s  composed of f i n e  grained 
aggrega tes  , p a r t l y  intergrown w i t h  q u a r t z  and s e r i c i t e .  Zircon forms 
s c a t t e r e d  euhedra l  p r i s m a t i c  g r a i n s  up t o  0.15 mm long.  
ve ins :  
1) Ear ly  ve ins  c o n s i s t  of q u a r t z  mosaics averaging  0 . 1  mm i n  g r a i n  

2 )  Kagnet i te  f o r m s  ve ins  w i t h  g r a i n  s i z e  0.05-0.1 mm. They d o  not  

3) A l a t e  v e i n  wi th  s h a r p  borders  c o n s i s t s  o f  q u a r t z  w i t h  s c a t t e r e d  

4)  Late ve ins  c o n s i s t  of  l i m o n i t e ;  t h e s e  a r e  formed dur ing  weathering. 

The groundmass v a r i e s  widely i n  t e x t u r e :  t h e  fo l lowing  v a r i e t i e s  

s i z e :  t hese  grade i n t o  v a r i e t y  1 of t h e  groundmass. 

i n t e r s e c t  t h e  e a r l y  q u a r t z  ve ins  i n  t h e  sample. 

patches of b i o t i t e  i n  r a d i a t i n g  c l u s t e r s ,  minor ep ido te  w i t h  b i o -  
t i t e ,  and common l imon i t e .  Grain s i z e  i s  0.1-0.2 mm. 



Sample 506 Daci te  Porphyry 

phenocrysts 
p l ag ioc la se  3 5 4 0 %  
qua r t z  5- 7 

a p a t i t e  1- 2 
groundmass 40-4-5 

magne ti t e 2- 3 ( p o s s i b l y  of  secondary o r i g i n )  

quartz-feldspar-chlorite 
replacement patches? 5- 7 

magnetite - c h l o r i  t e  
ve i n s  

1) q u a r t z ,  minor c h l o r i t e ,  opaque 
2 )  p y r i t e ,  e p i d o t e ,  c h l o r i t e ,  q u a r t z ,  p l a g i o c l a s e ( ? )  w i t h  

3 )  l imoni te  
s e r i c i t e  h a l o s  

P lag ioc la se  phenocrysts a r e  f rom 0.5 t o  2 mm i n  s i z e ,  and rounded 
t o  subhedral  p r i s m a t i c  i n  o u t l i n e .  A l t e r a t i o n  is s l i g h t  t o  moderate 
t o  s e r i c i t e  and minor c h l o r i t e ;  most  s e r i c i t e  i s  very f i n e  g ra ined ,  
bu t  l o c a l l y  f l a k e s  a r e  up t o  0 .05  mm a c r o s s .  

Q u a r t z  forms  rounded g r a i n s  0.5  t o  1.5 mm i n  s i z e ;  a few a r e  
s l i g h t l y  resorbed by t h e  groundmass, Where c u t  by qua r t z  ve ins ,  t h e  
phenocryst  appears  r e c r y s t a l l i z e d  t o  a f i n e  grained ( 0 . 0 5  m m )  mosaic. 

Magnetite f o r m s  rounded g r a i n s  f rom 0.3 t o  1 mm a c r o s s ;  many a r e  
f r a c t u r e d ,  and mos t  a r e  surrounded by f i n e  grained c h l o r i t e .  These 
may be of  secondary o r i g i n ,  r e p l a c i n g  t h e  groundmass i n  patches.  

Apa t i t e  forms  g r a i n s  0.05-0.1 mm i n  s i z e ,  w i t h  a few up t o  0 .2  
mm long: most  a r e  equant and i r r e g u l a r  i n  o u t l i n e ,  while coa r se r  
g r a i n s  a r e  subhedra l  subby prisms. I t  i s  common w i t h  magne t i t e - ch lo r i t e  
patches.  

The groundmass i s  mainly s i l i c e o u s  w i t h  a v a r i a b l e  groundmass. 
Coarser grained groundmass (0.05 m m )  c o n s i s t  of  i n t e r l o c k i n g  q u a r t z  
w i t h  much l e s s e r  f e l d s p a r  ( b o t h  p l ag ioc la se  and K-feldspar) . Fine r  
grained groundmass (O.OO5-O.O2 m m )  c o n s i s t s  of  f e l d s p a r s ,  q u a r t z ,  and 
c h l o r i t e  w i t h  minor s e r i c i t e .  Grains  a r e  mainly equant ,  and f o r m  
i r r e g u l a r  i n t e r l o c k i n g  mosaics . 

Ear ly  v e i n s  a r e  composed mainly of  q u a r t z ,  w i t h  g r a i n  s i z e  0 . 0 3  
t o  0 .2  mm. Some of t h e s e  have patches o f  c h l o r i t e  and l imoni te  a long  
t h e i r  c e n t e r l i n e s .  These ve ins  a r e  o f f s e t  by l a t e r  p r i t e - r i c h  ve ins ;  
o f f s e t  on t h r e e  m a j o r  p y r i t e - r i c h  ve ins  t o t a l s  3 t o  $ mm. 

a c r o s s ,  and very v a r i a b l e  i n  th i ckness  and g r a i n  s i z e .  P y r i t e  g r a i n s  
a r e  up t o  1 mm long.  Epidote and c h l o r i t e  a r e  common, a.nd a few coarse 
g r a i n s  of a p a t i t e  a r e  p re sen t .  Q u a r t z  and p l ag ioc la se  occur l o c a l l y  
i n  f i n e  grained aggrega tes  with ep ido te  and c h l o r i t e .  The ve ins  have 
h a l o s  up t o  2 mm across i n  which f e l d s p a r s  a r e  s t r o n g l y  a l t e r e d  t o  
s e r i c i t e .  

Late d iscont inuous  v e i n l e t s  c o n s i s t  o f  l imon i t e ;  t h e s e  a r e  m o s t  
probably formed a l o n g  f r a c t u r e s  by i r o n  re leased  from p y r i t e  du r ing  
weathering. They c u t  e a r l y  v e i n s ,  bu t  i n  s e c t i o n  a r e  n o t  i n  con tac t  
w i t h  l a t e r  p y r i t e - r i c h  ve ins .  

P y r i t e - r i c h  ve ins  form a p a r a l l e l  s e t .  These a r e  up t o  0.5 mm 



Sample 507 Granodi o r i t e  w i t h  f i n e  -medium grained g r  oundmass 

" ph e no cry s t s " 
p lag ioc la se  4 5 4 0 %  

gr  oundmas s 
qua r t z  15 
K-feldspar 10-15 
p l ag ioc la se  7 
b i o t i t e  7 
c h l o r i t e  2- 3 
opaque 2 
ep ido te  2 

ve ins  and patches 3 The sample conta ins  a few l a t e  

i n c l u s i o n  3 
ep ido te ,  c h l o r i t e ,  qua r t z  l imoni te  v e i n l e t s ,  t h e  product of 

weathering. 

The rock conta ins  coarse  p a r t l y  i n t e r l o c k i n g  p l a g i o c l a s e  g r a i n s  
f r o m  1 t o  3 mm enclosed i n  i n t e r s t i t i a l  quartz-K-feldspar-plagioclase- 
b i o t i t e  of average g r a i n  s i z e  0.2-0 .5  mm. The t e x t u r e  i n d i c a t e s  
p a r t i a l  c r y s t a l l i z a t i o n  a t  a s l o w  r a t e  t o  produce the  p l ag ioc la se  
megacrysts,  and t h e n  more r ap id  cool ing  of  t he  r e s i d u a l  magma t o  f o r m  
t h e  i n t e r s t i t i a l  assemblage. 

t o  subhedral  g r a i n s ,  w i t h  weak t o  moderate a l t e r a t i o n  t o  s e r i c i t e .  I n  
hand sample they have a pink t o  r edd i sh  co lo r .  A poor composition 
de te rmina t ion  g ives  An . 
l o c a l  f i n e r  g r a i n s .  Most of  t h e s e  con ta in  i n c l u s i o n s  of f i n e  grained 
f e l d s p a r  e i t h e r  as subhedra l  t o  anhedra l  g r a i n s  o r  i r r e g u l a r  i n t e r -  
g rowths  ( o f  K-feldspar)  . 

K-feldspar forms  g r a i n s  from 0.2-0 .5  mm i n  s i z e ,  wi th  a few 
coa r se r  g r a i n s  up t o  1.5 mm. Some a r e  intergrown w i t h  q u a r t z  as des- 
cr ibed above, and some con ta in  i r r e g u l a r  patches of p l a g i o c l a s e ,  
poss ib ly  o f  p e r t h i t i c  e x s o l u t i o n  o r i g i n  o r  poss ib ly  p l a g i o c l a s e  
g r a i n s  a r e  s t r o n g l y  rep laced  by K-feldspar.  Much K-feldspar has  a 
dus ty  semiopaque a l t e r a t i o n .  

P l ag ioc la se  occurs i n  t h e  groundmass as g r a i n s  f r o m  0.15 t o  0.5 
mm i n  s i z e ,  w i t h  similar a l t e r a t i o n  as t h e  coarse  p l ag ioc la se .  

B i o t i t e  fo rms  g r a i n s  from 0.1 t o  0.5 mm i n  s i z e :  many a r e  ragged, 
e longate  l a ths ,  and commonly t h e s e  f o r m  i n  i r r e g u l a r  c l u s t e r s .  Pleo- 
chroism i s  moderate from very  p a l e  straw t o  l i g h t  brown. I n  p a r t ,  
b i o t i t e  is a l t e r e d  t o  c h l o r i t e ;  a l t e r a t i o n  i s  con t ro l l ed  by cleavage 
p lanes  i n  b i o t i t e .  

Opaque forms s c a t t e r e d  g r a i n s  and c l u s t e r s  f rom 0 . 1  t o  0.4 mm 
i n  s i z e .  Grains a r e  a l t e r e d  f r o m  50 t o  100% t o  hemat i te ,  w i t h  a l t e r a -  
t i o n  proceeding inwards i n  c o n c e n t r i c  zones. 

Epidote fo rms  pa tches  of  g r a i n s  0.1-0.2 mm i n  s i z e  w i t h  c h l o r i t e  
and b i o t i t e .  These a r e  probably r e l a t e d  i n  o r i g i n  t o  l a t e r  v e i n l e t s  
and patches of epidote-chlorite-quartz. 

q u a r t z  g r a i n  s i z e  is 0 . 2  t o  1 mm, o t h e r  minera ls  are f i n e r  gra ined .  
Q u a r t z  commonly occurs i n  t h e  c e n t e r l i n e  of  ve ins .  The rock border ing  
ve ins  contains  i r r e g u l a r  pa tches  of e p i d o t e - c h l o r i t e ,  probably as 
a l t e r a t i o n  of b i o t i t e .  

mm i n  g r a i n  s i z e ,  enc los ing  a n g u l a r  fragments? of q u a r t z  and f e l d s p a r  
from 0.05 t o  0 .2  mm i n  s i z e .  A t  one end ep ido te  a l t e r a t i o n  i s  com- 
p l e t e ,  and t h e  patch grades?  i n t o  t h e  ep idote-quar tz  ve in .  

P l ag ioc la se  "phenocrysts" a r e  equant t o  s l i g h t l y  e longa te ,  anhedra l  

Quar t z  f o r m s  anhe ? r a l  g r a i n s  f rom 0 .2  t o  1.5 mm i n  s i z e ,  w i t h  

Late ep ido te -ch lo r i t e -qua r t z  forms i r r e g u l a r  ve ins  and patches:  

The i n c l u s i o n  con ta ins  ve ry  abundant ep ido te  from 0.005 t o  0.05 



Sample 508 

phenocrys ts  
p l a g i o c l a s e  

groundmass 
rock fragment 

D a c i t e  Porphyry (Quartz-Muscovite-Pyrite A l t e r a t i o n )  

40% 

45-50 
2 

a l t e r a t i o n  p a t c h e s  1 0  
quar tz -muscovi te  7 ( m u s c o v i t e = s e r i c i t e  ) 
muscovi te -pyr i te  3 

P l a g i o c l a s e  phenoc rys t s  a r e  subhedra l  t o  e u h e d r a l  pr i sms  up t o  
1.5 mm l o n g ,  and i r r e g u l a r  smaller g r a i n s  f r o m  0 . 2  t o  0 .5  mm, They 
a r e  s l i g h t l y  t o  modera te ly  a l t e r e d  t o  s e r i c i t e  and v e r y  minor  ch lo-  
r i t e .  

The groundmass c o n s i s t s  mainly of i r r e g u l a r ,  i n t e r l o c k i n g ,  
s l i g h t l y  l a t h y  p l a g i o c l a s e  grains a v e r a g i n g  0.05 mm long .  I n t e r -  
s t i t i a l  s e r i c i t e  and Ti-oxide a r e  g e n e r a l l y  minor,  The groundmass 
h a s  a s l i g h t  f low f o l i a t i o n  p a r a l l e l  t o  e l o n g a t i o n  of p l a g i o c l a s e  
l a , t h s .  Ti-oxide forms l o c a l  c o n c e n t r a t i o n s  of ve ry  f i n e  grains.  

The sample contains a few rounded fragments  up t o  2 .5  mm across  
of  o t h e r  rock  t y p e s .  These are similar t o  t h e  h o s t  i n  t h a t  t h e y  a r e  
d a c i t e  p o r p h y r i e s  t o  p o r p h y r i t i c  d a c i t e s ,  b u t  t h e y  c o n t a i n  much more 
s e r i c i t e  (30%) and q u a r t z  ( l5-2OP).  They must have been p a r t l y  a l t e r e d  
p r i o r  t o  t h e i r  i n c l u s i o n  i n  t h e  h o s t ,  o r  e l s e ,  f o r  some unknown 
reason ,  were more s u s c e p t i b l e  t o  a l t e r a t i o n  by t h e  s o l u t i o n s  r e l a t e d  
t o  t h e  l a t e r  i n t r u s i o n .  

A l t e r a t i o n  p a t c h e s  are  of two t y p e s ,  The first a re  l a r g e  ( u p  t o  
2.5  mm) and cons i s t  of medium g ra ined  (0.1-0.2 mm, l o c a l l y  up t o  
0.5  m m )  i r r e g u l a r  q u a r t z  i n t e rg rown  wi th  l a t h s  of  m u s c o v i t e - s e r i c i t e  
o f  similar gra in  s i z e .  Minor opaque and Ti-oxide a r e  p r e s e n t ,  

The second t y p e  consis ts  of subhedra l  t o  a n h e d r a l  p y r i t e  grains 
ave rag ing  0.1-0.2 mm i n t e rg rown  wi th  muscovite f l a k e s  of similar 
s i z e .  

The rock  is c u t  by s e v e r a l  l i m o n i t e  v e i n s .  



Sample 510 Epid ote-Altered D a  c i t e  Porphyry 

phenocrys ts  25-30% 
p lag ioc la se  20-25 
q u a r t z  3- 5 
mus covi t e 0.5-1 
s c h e e l i t e ?  one g r a i n  
amphibole? one g r a i n  

q u a r t z ,  f e l d s p a r ,  s e r i c i t e ,  Ti-oxide 

ep idote  20-25% (mainly o f  p l a g i o c l a s e )  
opaque 2- 3 (wi th  minor c h l o r i t e )  

groundmass 50% 

a1 t e r a t  i on 

P lag ioc la se  phenocrysts a r e  f rom 0.5 t o  1 mm i n  s i z e  w i t h  anhedra.l 
t o  subhedral  o u t l i n e s .  Most a r e  moderately a l t e r e d  t o  f i n e  grained 
patches of  s e r i c i t e  and more commonly ep ido te .  r@ny a r e  s t rong ly  t o  
completely a l t e r e d  t o  ep idote .  No o r i g i n a l  composition was determined. 

Q u a r t z  fo rms  rounded t o  subhedra l ,  p a r t l y  resorbed phenocrysts 
from 0.5  t o  1.5 mm i n  s i z e .  

Muscovite fo rms  ragged g r a i n s  up t o  0.5  mm long: t hese  may be 
secondary a f t e r  o r i g i n a l  b i o t i t e .  

One g r a i n  o f  s c h e e l i t e  i s  p r e s e n t .  I t  has  t h e  fol lowing pro-  
p e r t i e s :  0 . 2  mm a c r o s s ,  euhedral  wi th  2 t e t r a g o n a l  prisms (100 ,  llO), 
no cleavage,  c o l o r l e s s ,  very high r e l i e f ,  l o w  b i r e f r ingence  (0,019, 
u n i a x i a l  p o s i t i v e .  

w i t h  subhedral  t o  euhedral  o u t l i n e s .  It  is  completely a l t e r e d  t o  a 
f i n e  grained aggrega te  o f  s e r i c i t e  ( 6 5 % )  and Ti-oxide (35%). 

The groundmass i s  very v a r i a b l e  i n  composition and t e x t u r e .  
Grain s i z e  ranges from 0.005 t o  0.02,  w i t h  a few coa r se r  zones f r o m  
0.02 t o  0.03 mm. Quar t z  and p l ag ioc la se  a r e  d i f f i c u l t  t o  d i s t i n g u i s h ,  
and form most  of t h e  groundmass i n  much of  t h e  rock. Ninor components 
a r e  s e r i c i t e  and Ti-oxide. Seve ra l  pa tches  up t o  10 mm long conta in  
very abundant s e r i c i t e  i n  t h e  groundmass enc los ing  s c a t t e r e d  p lag io-  
c l a s e  and/or opaque g ra ins .  Some of t h e  s e r i c i t e - r i c h  zones a l s o  con- 
t a i n  s c a t t e r e d  f i n e  grained ( 0 . 0 5  mm) qua r t z  and p l ag ioc la se .  These 
patches may be i n c l u s i o n s  o f  a second rock type o r  may j u s t  have 
formed dur ing  a l t e r a t i o n .  

many of which con ta in  subhedral  t o  euhedra l  g r a i n s  up t o  1.5 mm 
ac ross .  C o l o r  ranges f rom pa le  t o  b r i g h t  yellow, and i n t e r f e r e n c e  
co lo r s  a r e  f a i r l y  high.  Nuch of t h e  ep ido te  is  a replacement of 
p l ag ioc la se  phenocrysts ,  bu t  some may be replacement of  t h e  ground- 
mass. Opaque forms f i n e  t o  coarse g r a i n s  (up  t o  1 mm ) ,  g e n e r a l l y  
surrounded by ep ido te  and/or c h l o r i t e .  

One g r a i n  o f  a l t e r e d  amphibole i s  p r e s e n t ,  I t  i s  0 .5  mm a c r o s s  

Epidote forms coarse t o  medium grained c r y s t a l s  and aggrega te s ,  



Sample jll  Epidote-Altered , C h l o r i t i c  Daci te  Porphyry Crys t a l  Tuff 

T h i s  sample i s  s imilar  t o  sample 510 b u t  w i t h  much more c h l o r i t e  
i n  t h e  groundmass. 

phenocrysts 35-40% 
p lag ioc la se  25-30 
q u a r t z  7-10 
opaque 1- 2 (may be of a l t e r a t i o n  o r i g i n )  
muscovite 1 ( a f t e r  b i o t i t e )  

qua r t z -p l ag ioc la se  30-35 
g r  oundmas s 45-50% 

c h l o r i t e  10-15 
T i  - oxi de 2- 3 

a 1 t e r a t  i on 
ep ido te  l5-2O% ( l e s s e r  q u a r t z ,  c h l o r i t e ,  opaque) 

P lag ioc la se  forms i r r e g u l a r  phenocrysts f rom 0.2 t o  1 . 0  mm i n  
s i z e ;  many a r e  c r y s t a l  fragments.  Some a r e  replaced by patches of  
s e r i c i t e ,  o t h e r s  by f i n e  c h l o r i t e ,  and many by ep ido te ,  e i t h e r  
p a r t l y  o r  completely . 

Q u a r t z  f o r m s  phenocrysts up t o  1.5 mm i n  s i z e .  Some coa r se r  
ones a r e  s t r o n g l y  resorbed by t h e  groundmass, and some g r a i n s  a r e  
angular  c r y s t a l  fragments,  

Opaque f o r m s  g r a i n s  o f  a wide s i z e  range from 0.25 t o  2 .5  mm. 
Some a r e  rimmed by hemat i te ,  o t h e r s  are a s soc ia t ed  w i t h  patches of 
qua r t z  and l e s s e r  c h l o r i t e .  Some a r e  probably o f  replacement o r i g i n .  

t a i n i n g  Ti-oxide. Nost a r e  0.5 mm long ,  w i t h  two coa r se r  s k e l e t a l  
grains up t o  1 . 2  mm i n  s i z e .  

The groundmass c o n s i s t s  of  very f i n e  t o  f i n e  ( 0 , 0 0 5 - 0 . 0 5  m m )  
in tergrown q u a r t z  and p l ag ioc la se  i n  v a r i a b l e  t e x t u r e s ,  w i t h  i n t e r -  
s t i t i a l  t o  intergrown very f i n e  grained c h l o r i t e  and s c a t t e r e d  
Ti-oxide patches and grains. 

The most  prominent a l t e r a t i o n  i s  patches o f  very v a r i a b l e  s i z e  
and g r a i n  s i z e  o f  ep ido te ,  w i t h  l e s s e r  q u a r t z  and c h l o r i t e  i n  some. 
Patches a r e  probably a f t e r  p l ag ioc la se  phenocrysts ,  and much l e s s  
commonly a f t e r  groundmass. Opaque may be p a r t l y  of replacement o r i g i n ,  

The v a r i a b l e  t e x t u r e  of  t h e  groundmass and t h e  fragmental  
na ture  of some q u a r t z  and p lag ioc la se  phenocrysts sugges ts  t h a t  t h e  
rock i s  of t u f f aceous  o r i g i n .  

iWscovite forms  ragged g r a i n s  a f t e r  b i o t i t e ,  and commonly con- 



Sample 512 P o r p h y r i t i c  Daci te  (coarse  groundmass) 

phenocrysts 
p l ag i  oclase 30-35% 

quar tz  5 
b i o t i t e  3 
magnetite ( opaque ) 3 
a p a t i t e  1 

ground mas s 4-5-50 
p l ag ioc la se  23 
K-feldspar 1 2  
quar tz  1 0  
c h l o r i t e  3 
b i o t i t e  1 
a p a t i t e  minor 
opaque minor 
sphene t r a c e  
ep idote  t r a c e  

quar tz  - c a l c i t e  

a l t e r e d  mafic 7 -1 0 ( c h l o r i t e  - ( c a l c i t e  ) - T i -  oxide - opaque Aepid o t  e ) 

ve in le  t s  

P lag ioc la se  phenocrysts  a r e  subhedral  equant t o  e longa te  p r i sma t i c  
g r a i n s  f rom 0.5 t o  2 mm i n  s i z e .  A poor composition de te rmina t ion  i s  
Anlo, but o t h e r  g r a i n s  suggest  a composition c l o s e r  t o  An15. Grains 
a r e  s l i g h t l y  a l t e r e d  t o  s e r i c i t e ,  w i t h  a few g r a i n s  showing moderate 
a l t e r a t i o n ,  and a few showing s t r o n g  a l t e r a t i o n .  The las t  group appear  
yellow i n  t h e  s t a i n e d  block,  w i t h  s e r i c i t e  producing t h e  s t a i n .  

g r a i n  s i z e  i s  mainly 0 .5  t o  1 mm, w i t h  a few up t o  2 mm long.  A few 
c l u s t e r s  of  more poorly formed g r a i n s  a r e  p r e s e n t ,  t h e  l a r g e s t  i s  3 mm 
a c r o s s .  A l t e r a t i o n  minera ls  i n  a l l  g r a i n s  inc lude  c h l o r i t e  with l e s s e r  
Ti-oxide and opaque. About h a l f  t h e  g r a i n s  conta in  abundant c a l c i t e  
as  coarse g r a i n s ,  and a few con ta in  ep idote .  The o r i g i n a l  mineral  may 
have been hornblende o r  b i o t i t e ;  hornblende i s  p r e f e r r e d  because of  
t he  ragged n a t u r e  o f  b i o t i t e  phenocrysts ,  which a r e  descr ibed  below. 

Quar t z  forms s e v e r a l  rounded phenocrysts f r o m  0.5 t o  2 mm i n  
s i z e .  One s m a l l e r  phenocryst  h a s  s t r o n g l y  resorbed borders .  

B i o t i t e  f o r m s  very ragged la ths  f rom 0.3 t o  1 mm long.  Pleochro- 
i s m  ranges from p a l e  s t r a w  t o  l i g h t  brown. Most appear  t o  be p a r t l y  
bleached and a l t e r e d :  t h i s  produces a co lo r  v a r i a t i o n  w i t h i n  g r a i n s .  
One very coarse  ( 3  mm) g r a i n  i s  s t r o n g l y  contor ted and con ta ins  
abundant bands of Ti-oxide. 

Kagnet i te  fo rms  rounded g r a i n s  0 .1  t o  0.3 mm i n  s i z e ,  w i t h  a few 
up t o  0 . 5  mm. I t  i s  abundant as we l l  w i t h  c h l o r i t e  and c a l c i t e  i n  
a l t e r e d  hornblende? phenocrysts .  

k p a t i t e  forms a few p r i s m a t i c  g r a i n s  up t o  0.2 mm long ,  and a 
few a c i c u l a r  g r a i n s  up t o  0.3 mm long;  most  a r e  euhedra l .  

The groundmass averages  0.05  t o  0.1 mm i n  s i z e ,  and c o n s i s t s  of 
a n  equigranular  i r r e g u l a r  in te rgrowth  i n  t h e  propor t ions  descr ibed 
above. Local ly  pa tches  con ta in  abundant very f i n e  gra ined  c h l o r i t e ,  
Apa t i t e  g r a i n s  a r e  anhedra l  t o  euhedra l .  Sphene f o r m s  t w o  g r a i n s  
up t o  0.5 mm long.  C a l c i t e  f o r m s  a few patches up t o  0 . 2  mm a c r o s s :  
t hese  probably a r e  r e l a t e d  i n  o r i g i n  t o  c a l c i t e  i n  v e i n l e t s .  

a r e  one mineral  g r a i n  wide. Q u a r t z  i s  more abundant t h a n  c a l c i t e ;  
t h e  t w o  minera ls  a r e  seldom intergrown,  b u t  occur i n  d i f f e r e n t  parts 
of  t h e  same ve ins .  

Altered mafic  phenocrysts  a r e  e longate  l a t h s  with sha rp  borders ,  

Vein le t s  a r e  abundant,  and f r o m  0.02 t o  0 .1  mm i n  width: most  



Sample 513 G r a n o d i o r i t e  

p l a g i o c l z s e  
K- f e I d  s p a r  
q u a r t z  
ch 1 o r i  t e  
e p i d o t e  
opaque 
a p a t i t e  
mus c ovi  t e 

55-60% 
15-20 
10-15 
5- 7 
2- 3 
1- 13 ( i n c l u d i n g  h e m a t i t e  a f t e r  opaque) 

minor 
minor 

v e i n l e t s  and v e i n s  
e p i d o t e ,  minor q u a r t z  

P l a g i o c l a s e  forms subhedra l  t o  a n h e d r a l  equant  t o  s l i g h t l y  
e l o n g a t e  p r i s m a t i c  g r a i n s  from 0.5 t o  1.5 mm. A l t e r a t i o n  i s  moderate, 
t o  d u s t y  t o  v e r y  f i n e  g ra ined  s e r i c i t e .  F ine  t o  coa r se  pa t ches  of 
e p i d o t e  occur  i n  some grains ,  e s p e c i a l l y  n e a r  l a t e  e p i d o t e  v e i n s .  
Composition by Kichel-Levy method i s  An6- ( R . I .  l e s s  t h a n  q u a r t z ) .  

K-fe ldspar  forms a n h e d r a l ,  p a r t l y  i n  $ e r s t i t i a l  g r a i n s  up t o  
1.5 mm a c r o s s .  Some a re  s l i g h t l y  p e r t h i t i c  w i t h  t i n y  p a r a l l e l  l e n s e s  
of p l a g i c c l a s e ,  A l l  have abundant  d u s t y  a l t e r a t i o n  t o  semi-opaque. 

Q u a r t z  forms rounded t o  i r r e g u l a r  grains from 0.3  t o  1 .5  mm 
i n  s i z e ;  some a re  i n t e r s t i t i a l  t o  f e l d s p a r s ,  l o c a l l y  occupying 
narrow i n t e r s t i t i a l  zones between p l a g i o c l a s e  c r y s t a l s ,  

C h l o r i t e  w i t h  e p i d o t e  and Ti-oxide f o r m  a l t e r a t i o n  of b i o t i t e ;  
c h l o r i t e  i s  pseudomorphic a f t e r  b i o t i t e ,  Ti-oxide forms l e n s e s  p a r a l -  
l e l  t o  c l eavage ,  and e p i d o t e  forms medium t o  coa r se  g ra ined  pa tches .  
Some c h l o r i t e - e p i d o t e  appea r s  t o  be r e p l a c i n g  t h e  rock  as a f i n e  t o  
coa r se  a g g r e g a t e .  

Epidote  forms as desc r ibed  above ,  and a l s o  f o r m s  some coarse  
pa t ches  i n  t h e  r o c k ,  probably  a f t e r  p l a g i o c l a s e .  

Opaque forms c l u s t e r s  of grains 0 .1  t o  0.15 mm i n  s i z e ,  g e n e r a l l y  
surrounded by c h l o r i t e  and minor e p i d o t e .  L o c a l l y  i t  i s  p a r t l y  t o  
completely a l t e r e d  t o  b r i g h t  r e d  h e m a t i t e ;  a l t e r a t i o n  f o r m s  concen- 
t r i c  zones a b o u t  c o r e s  o f  opaque (non-magnet ic) .  

c l u s t e r s  of opaque, c h l o r i t e ,  and e p i d o t e .  

grains up t o  0 . 2 5  mm a c r o s s ,  

minor  q u a r t z .  Grain s i z e  ranges from ve ry  f ine  t o  coarse; some 
v e i n s  a r e  uni form i n  grain s i z e :  one w i d e  v e i n  h a s  a co re  of ve ry  
f i ne  g ra ined  i r r e g u l a r  e p i d o t e  grading s h a r p l y  outwards t o  coarse 
g ra ined  e p i d o t e  p a t c h e s .  A h a l o  a b o u t  0 .5  t o  1 mm wide c o n t a i n s  
moderately abundant  e p i d o t e  pa t ches  as a l t e r a t i o n  o f  p l a g i o c l a s e ,  
One v e i n  h a s  a vague h a l o  of K-fe ldspar  which i s  more prominent i n  
t h e  s t a i n e d  b lock  t h a n  i n  t h i n  s e c t i o n .  

Apat i te  forms a few g r a i n s  0.05 t o  0 .1  mm l o n g ,  a s s o c i a t e d  wi th  

Muscovite occur s  wi th  e p i d o t e  and q u a r t z  i n  one p a t c h  as a few 

Veins and ve in l e t s  c o n s i s t  mainly of e p i d o t e ,  w i t h  l o c a l l y  
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7907220 C r y s t a l - L i t h i c  Tuff ( Ign imbr i t e? )  

fragments 
q u a r t z  phenocrysts  and fragments 
p la  g i  ocla  s e  phenocrys t s 
rock fragments 
i )  cher ty  q u a r t z  
ii) i r r e g u l a r  d a c i t e  
iii) quartz-opaque aggregate  
i v )  hemat i te  patch 

g r  oundma s s 
s e r i  c i t e - k a o l i n i  t e  
z i r con  

opaque 
a c t i n o l i t e  aggrega tes  

l a t e  ve ins  ( b r e c c i a  v e i n s )  
l imon i t e  

secondary minera ls  

15% 
15-20 (completely a l t e r e d  t o  k a o l i n i t e ,  
10-15 1 i m  oni  t e ) 

50 

t r a c e  

1- 2 
2- 3 
3- 5 

The rock c o n s i s t s  of  very abundant fragments of rocks of  s e v e r a l  
t ypes ,  and phenocrysts  of  qua r t z  and p l ag ioc la se  and broken fragments 
of t h e s e ,  i n  a very f i n e  grained groundmass. The s t a b l e  a l t e r a t i o n  
assemblage i s  q u a r t z - k a o l i n i t e - s e r i  c i  t e - l imon i t e  

Quar t z  f o r m s  rounded t o  very angu la r  phenocrysts and fragments 
f r o m  0 .05  t o  1 mm i n  s i z e ,  w i t h  s e v e r a l  much coarser  g r a i n s  up t o  5 mm. 

P l ag ioc la se  phenocrysts a r e  mainly f rom 0 .2  t o  1 mm i n  s i z e ;  t hey  
have been completely a l t e r e d  t o  k a o l i n i t e  and i r o n  oxides ,  but  a r e  
recognized by t h e i r  common subhedral  t o  euhedral  ourtlines. 

Rock fragments a r e  g e n e r a l l y  rounded, and c o n s i s t  o f  mainly s i l i -  
ceous types .  They range i n  s i z e  f rom 0 .2  t o  '1.5 mm. The most common 
v a r i e t y  i s  a che r ty  r h y o l i t e ?  with f i n e  grained ( 0 , 0 0 5 - 0 . 0 5  mm) i r r e g u l a r  - 
intergrown aggrega tes  of  q u a r t z .  The d a c i t e  conta ins  a very f i n e  grained 
groundmass o f  che r ty  q u a r t z  with s c a t t e r e d  coa r se r  q u a r t z  g r a i n s  and 
patches of s e r i c i t e .  The quartz-opaque aggrega te  i s  coa r se r  grained 
(averaging  0.05-0.1 m m )  and c o n s i s t s  o f  a n  i r r e g u l a r  inosaic of  qua r t z  
and l e s s e r  opaque, 

A patch o f  hemati te  0 .7  mm a c r o s s  appears  t o  be a fragment r a t h e r  
than  a replacement patch.  

The groundmass c o n s i s t s  of very f i n e  grained (0.005-0.01 m m )  
k a o l i n i t e  and s e r i c i t e ,  probably i n  about  equal  amounts. One stubby 
z i r con  g r a i n  0.08 mm long i s  p resen t .  

Opaque fo rms  i r r e g u l a r  t o  subhedral  cubic  aggrega tes  of  g r a i n s  
ranging i n  s i z e  f r o m  0.1-0.3 mm. Xany occur w i t h  a l t e r e d  p l a g i o c l a s e ,  
and c l u s t e r s  a r e  p re sen t  i n  t h e  d a c i t e  rock fragment and a few o the r  
fragments.  

a r e  s c a t t e r e d  i n t h e  rock,  and occur w i t h  a wide v a r i e t y  of mineral  
assemblages, e .g. , i n  a l t e r e d  p l a g i o c l a s e ,  w i t h  opaque. 

o f  var ious  r e s i s t a n t  rocks and minera ls  enclosed i n  a l imon i t e  groundmass. 
Fragment s i z e  i s  mainly 0.05 mm. 

A c t i n o l i t e  forms  fan-shaped aggrega tes  up t o  0 . 2  mm i n  s i z e .  These 

The rock i s  cu t  by numerous b recc ia  ve ins ,  w i t h  angu la r  fragments 
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7907221 P o r p h y r i t i c  D a c i t e ,  A l t e red  t o  Q u a r t z - S e r i c i t e - P y r i t e  

phenocrys t s 
q u a r t z  15% 
p l a g i o c l a s e  15 ( comple t e ly  a l t e r e d  t o  s e r i c i t e )  
mafic? 1 (comple t e ly  a l t e r e d  t o  s e r i c i t e ,  opaque) 

q u a r t z  30-40 
s e r i c i t e  20-30 
Ti-oxide 2- 3 
p y r i t e  1- 13 
l i m o n i t e  1- 14 
z i r c o n  t r ace  

groundmas s 

The rock  h a s  been a l t e r e d  t o  t h e  s t a b l e  assemblage q u a r t z - s e r i c i t e -  
py r i t e -T i  ox ide ;  l a t e r  a l t e r a t i o n  produced l i m o n i t e  v e i n s  and p a t c h e s ,  
probably f r o m  breakdown o f  p y r i t e .  

Quartz phenoc rys t s  a r e  from 0.2 t o  1.5 mm i n  s i z e .  Most a r e  
rounded and c o n s i s t  of s i n g l e  g r a i n s  wi th  s h a r p  bo rde r s  against  t h e  
groundmass. One c l u s t e r  1 .5  mm across c o n s i s t s  of s e v e r a l  q u a r t z  g r a i n s  
r ang ing  from 0.2 t o  1 mm i n  s i z e .  

P l a g i o c l a s e  phenoc rys t s  a r e  up t o  1.5 mm i n  s i z e :  t h e y  a r e  
completely a l t e r e d  t o  s e r i c i t e  which r anges  widely i n  gra in  s i z e  from 
0 .005  t o  0 . 1  mm. Grain borde r s  a r e  very  d i f f u s e ,  and on ly  l o c a l l y  do 
s e r i c i t e  p a t c h e s  r e t a i n  t h e  o r i g i n a l  subhedra l  t o  e u h e d r a l  p l a g i o c l a s e  
o u t l i n e s .  

opaque: t h e s e  p a t c h e s  ave rage  0.5-1 mm a c r o s s ,  and may o r i g i n a l l y  have 
been b i o t i t e  phenoc rys t s .  

a mosaic t e x t u r e ,  w i th  d i f f e r e n t  g ra in  s i z e s  i n  d i f f e r e n t  parts of t h e  
s e c t i o n .  Most q u a r t z  a v e r a g e s  0.02-0.05 mm i n  s i z e ,  b u t  p a t c h e s  h e r e  
and t h e r e  have grain s i z e s  0,05-0.1 mm and 0,1-0.15 mm. S e r i c i t e  forms 
s c a t t e r e d  grains i n  q u a r t z  mosaics ,  and elsewhere i s  much more abundant  
i n  t h e  groundmass, forming t h e  m a j o r i t y  o f  it. Grain s i z e  ranges from 
0 .005  t o  0 . 0 5  mm. 

Ti-oxide forms i r r e g u l a r  g r a i n s  a v e r a g i n g  0.01-0.02 mm i n  g r a i n  
s i z e ;  pa t ches  a re  mainly 0.1 mm a c r o s s ,  b u t  a few a r e  up t o  0.5 mm. A 
few opaque grains ,  g e n e r a l l y  s k e l e t a l  i n  o u t l i n e ,  a r e  rimmed by Ti-oxide: 
t h i s  s u g g e s t s  t h a t  t h e y  may be i l m e n i t e .  

P y r i t e  forms s c a t t e r e d  i r r e g u l a r  t o  subhedra l  c u b i c  grains.  
Z i r con  forms a few grains up t o  0.15 mm long ;  t h e  l a r g e s t  i s  a 

doubly t e r m i n a t e d  e u h e d r a l  pr ism.  
Limonite forms l a t e  v e i n s  and p a t c h e s ,  producing a ye l low brown 

s t a i n ,  p a r t i c u l a r l y  i n  s e r i c i t e .  

A few p a t c h e s  c o n s i s t  of unor i en ted  i n t e r g r o w t h s  of s e r i c i t e  and 

The groundmass i s  dominated by q u a r t z  and s e r i c i t e .  Q u a r t z  forms 
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CLASSIFICATION 

FOX G E O L O G I C A L  CONSULTANTS LTD 

PETROGRAPHIC REPORT 

Spec. No. .................... 508 
Date ... .12:31772.. ........... 

Quartz-feldspar porphyry 

MEGASCOPIC DESCRIPTION 

Grey, fine gra ined  quartz-feldspar porphyry. 20% subhedral  quartz  pheno- 
crysts ,  closely packed feldspar phenocrysts ( l m m )  enclosed b y  fine grained 
matrix. 5% disseminated pyrite.  

MICROSCOPIC DESCRIPTION 

Texture 

Porphyritic: t abu la r  fe ldspar  (a lb i te )  phenocrysts ( l m m )  and anhedra l  aggre- 
gates of quartz  enclosed by  fine grained matrix of quar tz ,  fe ldspar ,  sericite 
flakes and  pyri te  granules .  Sericite common throughout - fine grained sub- 
radiat ing bundles. Feldspar phenocrysts weakly al tered to sericite.  Books 
of pale green chlorite probably pseudomorphs af ter  biotite. 

Minerals & Habits 

Albite (60%) 

Quartz (10%) 
Sericite (10%) 
Chlorite (10%) 

Tabular  phenocrysts, subaligned, l m m .  Weakly altered to seri- 
cite.  Anhedral matrix gra ins .  
Anhedral aggregates.  
Anhedral bundles and  rad ia t ing  aggregates 
Anhedral plates ,  af ter  biotite ( ? 

Pyrite (5%) Anhedral g ra ins  
Zircon 
Flourite 
Apatite 

COMMENTS 

Weak phyllic a l terat ion.  Chlorite forms pseudomorphs af ter  biotite. 



CLASSIFICATION 

FOX G E O L O G I C A L  CONSULTANTS LTD 

PETROGRAPHIC REPORT 

S p e c .  No. 510 .................... 
Date 12-31- 79 ......................... 

Quart z-fel d sp ar porphyry . 
MEGASCOPIC DESCRIPTION 

Pale green, subporphyri t ic  quartz-feldspar porphyry consisting of angular  
quartz phenocrysts,  t a b u l a r  fe ldspar  ( l m m )  , 10% disseminated epidote, 
5% pyrite.  

MICROSCOPIC DESCRIPTION - 
Texture 

Porphyrit ic:  20% subhedra l  quar tz  phenocrysts ( l m m )  , 30% subhedra l '  a lb i te  
phenocrysts ( l m m )  enclosed by  a fine g ra ined  matrix composed of a grano- 
blast ic  aggrega te  of quar tz ,  fe ldspar ,  ser ic i te  and  granules  of euhedral  
eyidote. Coarse aggregates  of euhedral  epidote common throughout. Feldspar 
phenocrysts weakly al tered to sericite.  Disseminated pyri te  common. Ragged 
books of chlorite a f te r  biotite ( ? 1 .  

Minerals & Habits 

Quartz (20%) Phenocrysts a n d  matr ix  g r a i n s  
Albite (25%) Phenocrysts, weakly a l te red  to  sericite.  Anhedral g r a i n s  

Epidote (20%) Euhedral aggregates  and  granules .  
Sericite (25%) Fine gra ined  aggregates  i n  matrix.  
Pyrite (5%) Disseminated g ra ins .  
Chlorite (5%) 
Sphene 
Apatite- 

i n  matrix. 

COMMENTS 

ivioderate phyl l ic  a l terat ion:  sericite and  s m a l l  amounts of secondary quartz .  
Epidote appea r s  to  be a l a t e  s tage mineral  along with chlorite ( l a t e  s tage  
"overprint1' . 



FOX G E O L O G I C A L  CONSULTANTS LTD 

PETROGRAPHIC REPORT 
790-7220 

Spec. No. .................... 
Date .. .U-3.k79. .............. 

CLASSIFICATION 

Quartz porphyry - a l te red  t u f f ( ? )  

MEGASCOPIC DESCRIPTION 

Pale grey ,  intensely a l te red  quar tz  porphyry. 20% quar tz  "eyes", 30% chalky 
feldspar phenocrysts,  5% disseminated pyri te  enclosed by  a fine gra ined  
qu a r  tzo - f el  d sp  a t h ic matrix . 

MICROSCOPIC DESCRIPTION 

Texture 

Porphyritic: a n g u l a r  qua r t z  phenocrysts ( 2 m m )  a n d  intensely a l te red  t a b u l a r  
feldspar phenocrysts enclosed by  a fine gra ined  granoblas t ic  matrix of 
sericite and  secondary quartz .  Feldspar phenocrysts consist ent i re ly  of 
fine grained ser ic i te .  10% rounded l i thic  fragments ( 2 m m )  - volcanic rock 
particles.  Weak, subpa ra l l e l  alignment of phenocrysts a n d  ser ic i te  folia . 
Accessory, r ad ia t ing  bundles  of s t i lbi te  common ( . l m m ) ,  genera l ly  f i l l ing 
cavat  ies . 

Minerals 6 Habits 

Quartz (30%) Angular phenocrysts,  fine gra ined  aggregates .  
Feldspar pseudomorphs (40%) 

Sericite (20%) 
Stilbite (5%) 
Apatite, Zircon 

Remnant g r a i n s ,  ent i re ly  a l tered to sericite.  
Fine g ra ined  s t reaks  and  aggregates  in  matr ix .  
Radiat ing,  felted masses f i l l ing  minute cava t ies .  

COMMENTS 

Intensely a l te red  to ser ic i te ,  minor secondary quartz ,  s t i lb i te  fills s m a l l  
cavat ies ,  Rock fragments a r e  common - although intensely a l te red  - a n d  
along with a n g u l a r  qua r t z  g r a i n s  suggests a n  al tered tuff or  volcanic 
sediment. 



:LASS IFICATION 

FOX G E O L O G I C A L  C O N S U L T A N T S  LTD 

PETROGRAPHIC REPORT 
Spec. No. 790-7221 

Date 12-31-79 
.................... 

........................ 
Altered quar tz  porphyry 

4EGASCOPIC DESCRIPTION 

Pale grey ,  intensely al tered p o r p h y r y ( ? ) .  Rounded quartz  g r a i n s  ( l m m )  
enclosed by  aphani t ic ,  dense groundmass. 
5% disseminated pyri te .  Iron oxide s t a in  in  f ractures .  

4ICROSCOPIC DESCRIPTION 

Cext ur e 

I r r egu la r  quar tz  g ra ins  ( l m m )  - probably phenocrysts,  enclosed by  a fine 
g ra ined ,  felted mass of sericite a n d  granoblas t ic  aggregates  of secondary 
quartz .  

llinerals 6 Habits 

Quartz (50%) 

Sericite (45%) 
Pyri te  (5%) 

Anhedral g r a i n s  up to l m m  a n d  masses of interlocking 
quar tz  up to . l m m  forming matrix.  
Fine gra ined  subradia t ing  massess intergrown with quartz .  
Disseminated g ra ins .  

COMMENTS 

Intensely a l te red  porphyry. Typical phyl l ic  a l terat ion assemblage: quar tz  
and  sericite.  
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COST STATEMENT 

B.C. PEARSON OPTION 

GEOLOGY, GEOCHEMISTRY, LINE CUTTING, AND STAKING 
29 MAY TO 2 SEPTEMBER 1979 

GENERAL COSTS 

Food & Accommodation 

17 persons, 29 May-2 Sep, 361 man days @ $17 

Riocanex Equipment 

361 man days @ $3.00 

Helicopters 

6137 

1083 

Highland, 206B, 13 Jul, 3 hrs C! $341 1024 
Viking, 500D, 1 Jun-19 Aug, 61.7 hrs @ $285 17585 18609 

Fixed Winu 

N.T. Air, otter, 4 May-29 Aug, 6 trips 

Smithers, otter, 21 Jun-13 Aug, 2 trips 

Universal Travel, 29 May-27 Aug, 13 trips 

@ $489 

C! $515 

@ $66 

2934 

1030 

862 4826 



Rental Equipment 

Traeger, SSBSOC, 16 May-17 Jul, 62 days @ $6 
Chain-saw rentals, Generator, 16 May-17 Jul, 

Longyear Canada, diamond saw, 8 Jun-17 Jul, 

Bowmac Trucks: 

62 days @ $5 

39 days @ $1 

2 3/4 ton 4WD PU, 4 Jun-7 Jun, Jul 19, 

Tilden, May 31-Jun 1, 10-13, 4 days @ $25 
6 days @ $45 

Supplies 

Expediting Services 

D. Macks 

Report Preparation 

TOTAL GENERAL COSTS 

372 

310 

39 

269 
100 1090 - 

5961 

500  

1 5 0 0  

39706 



General Costs 

GEOLOGY 

$ 12759 116/361 x $39.706 

Salaries & Wages 

17 persons, 1 Jun-2 Sep, 116 man days @ $45 
Benefits @ 25% of salaries & Wages 

GEOLOGY TOTAL 

LINE CUTTING 

General Cos ts  

79/361 x $39.706 

Salaries & Wages 

17 persons, 17 Jun-17 Jul, 79 man days @ $45 
Benefits @ 25% of salaries & wages 

LINE CUTTING TOTAL 

5220 
1305 

$ 19284 

$ 8689 

3555 
889 

$ 13133 



GEOCHEMISTRY 

Genera l  C o s t s  

1 5 1 / 3 6 1  x $ 3 9 , 7 0 6  (TOTAL GENERAL COSTS) 

Sa la r ies  and Wages 

1 7  persons,  1 0  Ju l -15  J u 1 , 1 5 1 m a n  days @ $ 4 5  

B e n e f i t s  @ 2 5 %  of sa la r ies  

A n a l y s i s  

R i o c a n e x  lab,  Jun-Aug  
1 4 4 6  soil sample f o r  Ag,  Cu ,  M o ,  Pb,  Zn 

1 7  soil samples f o r  Ag,  Cu ,  M o ,  Pb, Zn, 

6 soil samples fo r  Sb @ $ 0 . 6 5  
5 s o i l  samples fo r  As  @ $ 2 . 5 0  

@ $ 4 . 9 0  

@ $5.55 

Geochem s u p p l i e s  
B o n d a r - C l e g g  lab,  J u l  2 0 , 3 0  

6 rock assays f o r  A u ,  Ag @ $ 8 . 5 0  
6 rock assays f o r  Cu @ $ 5 . 0 0  
6 rock assays for  M o  @ $ 6 . 0 0  
6 rock assays for  Pb @ $ 5 . 5 0  
6 rock assays f o r  Zn @ $ 5 . 5 0  

GEOCHEMISTRY TOTAL 

$ 7 0 8 5 . 4 0  

9 4 . 3 5  
3 . 9 0  

1 2 . 5 0  
2 2 5 . 0 0  

Sb 

5 1 . 0 0  
3 0 . 0 0  
3 6 . 0 0  
3 3 . 0 0  
3 3 . 0 0  

1 6 6 0 8  

6 7 9 5  

1 6 9 9  

7 6 0 4  

3 2 7 0 6  



General  C o s t s  

1 5 / 3 6 1  x $ 3 9 , 7 0 6  

Salaries & Waues 

STAKING 

1 7  persons ,  1 7  Jun-15 
B e n e f i t s  @ 2 5 %  of sa la r ies  

STAKING TOTAL 

GRAND TOTAL 

J u l ,  1 5  man days  @ $ 4 5  
& w a g e s  

1 6 5 0  

6 7 5  
1 6 9  

2 4 9 4  

$ 6 7 6 1 7  . 




























