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The  P a y t o n  V e n t u r e s  I n c .  C o l u m b i a  P r o p e r t y  is u n d e r l a i n  b y  m a f i c  

N i t i n a t  F o r m a t i o n  v o l c a n i c s  o f  t h e  S i c k e r  Group .  A  major n o r t h  

n o r t h w e s t  s t r i k i n g  f a u l t  z o n e  u p  t o  7 0 0  m w i d e  ea s t  o f  R i f t  C r e e k  

c o n t a i n s  f a u l t  s l i v e r s  o f  Myra F o r m a t i o n  f e l s i c  v o l c a n i c s  a n d  

s i l i c e o u s  s e d i m e n t s  mixed  w i t h  N i t i n a t  r o c k s .  West o f  R i f t  C r e e k  

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

mapped a s  p a r t  o f  t h e  K a r m u t s e n  F o r m a t i o n ,  b u t  may a c t u a l l y  a l s o  

b e l o n g  t o  t h e  S i c k e r  G r o u p .  

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

C r e e k .  A t h i n  (3-4  cm) m a s s i v e  p y r i t e  v e i n  r e t u r n e d  a n  a s s a y  o f  

1 6 . 2 2  g / t  Au. F o u r  o t h e r  s a m p l e s  f r o m  w i t h i n  200 rn r e t u r n e d  

e l e v a t e d  t o  a n o m a l o u s  v a l u e s  o f  2 2  p p b  Au t o  2.06 g / t  Au. Geo- 

c h e m i c a l  s o i l  s a m p l i n g  o u t 1  i n e d  a  g o l d  a n o m a l y  a p p r o x i m a t e l y  

f o l l o w i n g  R i f t  C r e e k .  I t  is 30-120 m w i d e  b y  1 2 0 0  m l o n g  a n d  is 

o p e n  o n  b o t h  e n d s .  Z i n c  a n d  a r s e n i c  a n o m a l i e s  o c c u r  n e a r  t h e  

s o u t h  e n d  o f  t h e  g o l d  a n o m a l y .  

F u r t h e r  e x p l o r a t i o n  o f  t h e  C o l u m b i a  p r o p e r t y  is recommended ,  

i n c l u d i n g  a d d i t i o n a l  s o i l  s a m p l i n g ,  d e t a i l e d  g e o l o g i c a l  m a p p i n g  

a n d  p r o s p e c t i n g ,  a n d  h a n d  t r e n c h i n g  a t  a n  e s t i m a t e d  cos t  o f  

$ 3 8 , 5 0 0 .  C o n t i n g e n t  u p o n  f a v o u r a b l e  P h a s e  I r e s u l t s ,  a f u r t h e r  

p r o g r a m  o f  I P  s u r v e y i n g  a n d  d i a m o n d  d r i l l i n g  is recommended a t  a n  

e s t i m a t e d  cos t  o f  $ 1 1 5 , 0 0 0 .  
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1.0 INTRODUCTION 

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

c a r r i e d  o u t  by MPH C o n s u l t i n g  L i m i t e d  f o r  P a y t o n  V e n t u r e s  I n c .  o n  

t h e  Columbia p r o p e r t y  f rom November 9  - 23 and December 4 - 8 ,  

1987 .  The e x p l o r a t i o n  program c o m p r i s e d  w e s t e r l y  e x t e n s i o n s  of  

t h e  1986 s o i l  s a m p l i n g  g r i d  t o  c o v e r  t h e  r e m a i n d e r  o f  t h e  

p r o p e r t y  on  b o t h  s i d e s  o f  R i f t  C reek ;  p r o s p e c t i n g ,  r o c k  s a m p l i n g ,  

and r e c o n n a i s s a n c e  g e o l o g i c a l  mapping o f  t h e  same a r e a ;  and o n e  

l i n e  o f  VLF-EM and magne tome te r  s u r v e y i n g  a c r o s s  t h e  whole  

p r o p e r t y .  The a im  o f  t h e  program was t o  t e s t  f o r  a  s o u t h e r l y  

e x t e n s i o n  of  t h e  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  R i f t  Creek 

f a u l t  which is c u r r e n t l y  b e i n g  e x p l o r e d  by C r e w  M i n e r a l s  and TP 

R e s o u r c e s ,  on  t h e i r  F i t z w a t e r  p r o p e r t y ,  5 km t o  t h e  n o r t h .  



2.0 PROPERTY LOCATION, ACCESS, TITLE 

The P a y t o n  V e n t u r e s  I n c .  Columbia p r o p e r t y  is  l o c a t e d  30 km 

s o u t h e a s t  o f  P o r t  A l b e r n i  be tween  t h e  N i t i n a t  R i v e r  and R i f t  

Creek  i n  t h e  V i c t o r i a  Mining D i v i s i o n  o f  B r i t i s h  Columbia.  The 

p r o p e r t y  is c e n t r e d  a t  a b o u t  49001fN l a t i t u d e ,  124O34.5'W 

l o n g i t u d e  on NTS mapshee t  92F/2. ( F i g u r e s  1 and 2 ) .  

Access t o  t h e  p r o p e r t y  i s  v i a  l o g g i n g  r o a d s  f rom P o r t  A l b e r n i  or  

Cowichan Lake.  From P o r t  A l b e r n i ,  t h e  Barnf ie ld  r o a d  is f o l l o w e d  

t o  Museum Main, which f o l l o w s  Museum Creek  and R i f t  Creek  t o  t h e  

w e s t e r n  s i d e  o f  t h e  Columbia p r o p e r t y .  B r a n c h i n g  f rom Museum 

Main, t h e  M2 and M2D r o a d s  l e a d  e v e n t u a l l y  o n t o  t h e  c e n t r a l  

p o r t i o n  o f  t h e  p r o p e r t y ,  e a s t  o f  R i f t  C reek .  T h i s  r o a d  is  i n  

v e r y  p o o r  c o n d i t i o n  and may be  b l o c k e d  by r o c k  s l i d e s  f rom t i m e  

t o  t i m e .  From Cowichan Lake ,  Crown Fo re s t ' s  paved  N i t i n a t  Main 

r o a d  and b r a n c h  r o a d  BR20 p r o v i d e  a c c e s s  t o  t h e  n o r t h e a s t e r n  p a r t  

o f  t h e  p r o p e r t y .  Numerous o l d  overgrown and washed o u t  l o g g i n g  

r o a d s  e x i s t  on  t h e  p r o p e r t y .  

The Columbia p r o p e r t y  c o m p r i s e s  9  c l a i m s  t o t a l l i n g  20 u n i t s ,  a s  

summarized below:  

Claim Record No. 

P l a t i n u m  Group 
L&N I 
L&N I1 
Columbia I 
Columbia I1 
Columbia I11 
Columbia IV 
Columbia V 
Columbia V I  

A l l  o f  t h e  c l a i m s  a r e  100% 

Year 
Units Anniversary Date Recorded 

J u l y  29 ,  1988  
I1 II II 

I1 I1 11 

S e p t  23,  1988  
11 I1 11 

I1 II I1 

I1 II 11 

II I1 II 

11 II I t  

owned by P a y t o n  V e n t u r e s  I n c .  They 

were g rouped  a s  t h e  Columbia Group by N o t i c e  t o  Group d a t e d  

May 4 ,  1987. 
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3.0 PREVIOUS WORK 

Government g e o l o g i c a l  work i n  t h e  a r e a  i n c l u d e s  mapping by 

C.H. C l a p p  (1912  and 1 9 1 4 ) ,  J . E .  M u l l e r  and D.J.T. C a r s o n  ( 1 9 6 9 ) ,  

J . E .  M u l l e r  (1977  and 1 9 8 0 ) ,  and A. S u t h e r l a n d  Brown e t .  a l .  

( 1 9 8 6 ) .  

The f i r s t  r e c o r d e d  e x p l o r a t i o n  on t h e  Columbia g round  was i n  t h e  

e a r l y  1 9 6 0 t s ,  when H u n t i n g  S u r v e y  Corp.  L t d .  f l e w  a  r e g i o n a l  

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

p r o s p e c t i n g  and s i l t  s a m p l i n g  c a r r i e d  o u t  by Gunnex L td .  o v e r  a  

l a r g e  p o r t i o n  of  t h e  o l d  E & N  Land G r a n t .  A number o f  small ,  

low-order  T o t a l  Heavy Me ta l  a n o m a l i e s  were l o c a t e d  on  t h e  g round  

now c o v e r e d  by t h e  Columbia p r o p e r t y  by Gunnex, m a i n l y  a l o n g  t h e  

c e n t r a l  r i d g e  ( L a a n e l a ,  1 9 8 6 ) .  

The P l a t i n u m  Group c l a i m  o f  t h e  Columbia p r o p e r t y  was p r e v i o u s l y  

s t a k e d  a s  t h e  G r e a t  N o r t h e r n  c l a i m .  No work on  t h a t  c l a i m  is 

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

were s t a k e d  i n  J u l y  and Sep tember  1986.  A p rog ram o f  r e c o n n a i s -  

s a n c e  g e o l o g i c a l  mapping and s o i l  s a m p l i n g  was c a r r i e d  o u t  i n  

O c t o b e r  1986 o v e r  t h e  c e n t r a l  and e a s t e r n  p a r t s  o f  t h e  p r o p e r t y  

i n  a n  e f f o r t  t o  l o c a t e  Pt-Pd m i n e r a l i z a t i o n  s i m i l a r  t o  t h a t  

l o c a t e d  o n  t h e  K i t k a t  p r o p e r t y ,  t o  t h e  n o r t h  ( L a a n e l a ,  1 9 8 6 ) .  

Mapping l o c a t e d  m a f i c  N i t i n a t  Fo rma t ion  v o l c a n i c s  w i t h  a  s m a l l  

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

Most of t h e  r o c k  s a m p l i n g  was c a r r i e d  o u t  o v e r  t h e  "Main Zone", a  

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

zone  up  t o  50 m w ide  which r u n s  a l o n g  t h e  r i d g e t o p  a c r o s s  t h e  

e n t i r e  p r o p e r t y .  None o f  t h e  s a m p l e s  were anomalous  i n  Au, Ag, 

P t  o r  Pd. S e v e r a l  c o n t a i n e d  e l e v a t e d  Cu c o n t e n t s ,  a s s a y i n g  up t o  

1 .23% Cu. Two o l d  d r i l l  s i t e s  and a  p i t  were d i s c o v e r e d  on t h e  

Main Zone. I t  is n o t  known when t h i s  work was p e r f o r m e d ,  o r  what  

t h e  r e s u l t s  were. The o n l y  o t h e r  s i g n i f i c a n t  r e s u l t  came f rom a  

r o c k  sample  c o l l e c t e d  f rom t h e  e a s t e r n  s l o p e  o f  R i f t  Creek  

v a l l e y ,  o f  r u s t y ,  s h e a r e d ,  c a r b o n a t i z e d  b a s a l t  which r a n  5.5 ppm 

Ag and 5055 ppm Cu. 



S o i l  s a m p l i n g  on a 200 m by 50 m g r i d  l o c a t e d  anomalous  Au v a l u e s  

i n  2 a r e a s  on  t h e  e a s t  s l o p e  o f  R i f t  Creek .  Anomalous A s  v a l u e s  

e x t e n d  t o  t h e  S E  f rom t h e  w e s t e r n  g o l d  anomaly w h i l e  Cu and Zn 

a n o m a l i e s  a r e  p a r t i a l l y  c o i n c i d e n t  w i t h  t h e  Au anomaly.  On t h e  

e a s t e r n  end of  t h e  p r o p e r t y  s e v e r a l  na r row,  e l o n g a t e  Ag a n o m a l i e s  

o c c u r .  



4.0 REGIONAL GEOLOGY 

The predominant rock units in the Port Alberni-Nitinat River area 

are the Upper Paleozoic Sicker Group rocks and the Lower Mesozoic 

Vancouver Group rocks. Both are eugeosynclinal sequences of vol- 

canic and sedimentary rocks. Lesser amounts of the Upper Creta- 

ceous Nanaimo Group and of intrusive rocks of various ages also 

occur (Figure 3). Mapping of the area has recently been carried 

out by Sutherland Brown et. al. (1986), resulting in a new sub- 

division of the Sicker Group. As this work is not complete yet, 

Muller's work is used to provide the description of the Sicker 

Group. 

4.1  Sicker Group 

The oldest rocks in the area are those of the Sicker Group. 

Muller (1980) proposed the following subdivision of the Group 

from youngest to oldest: Buttle Lake Formation, Sediment-Sill 

Unit, Myra Formation, and Nitinat Formation. 

The Nitinat Formation (Unit 1) consists predominantly of mafic 

volcanic rocks, most commonly flow-breccias, including some mas- 

sive flows and rare pillow basalts or agglomerates. Locally, 

medium-grained, generally massive basaltic tuff is interbedded 

with the flows. The flow-breccia is composed of fragments of 

basalt up to 30 cm in length containing uralite phenocrysts and 

black or white amygdules, both from 1 mm to more than 1 cm in 

size, in a matrix of finer-grained, similar basalt(?). Thin sec- 

tions show that the uralite is replacing diopside. Uralitized 

gabbroic rocks underlie and intrude the volcanics and are 

believed to represent feeder dykes, sills, and magma chambers to 

the volcanics. The Nit inat Formation may be distinguished from 

the similar Karmutsen Formation by the usual lack of pillow 

basalts, the abundance of urali te phenocrysts, the pervasive 

shear foliation, and lower greenschist or higher metamorphic 

grade . 
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The Myra Formation (Unit 2) unconformably overlies the Nitinat 

Formation. In the Nitinat-Cameron River area the Myra Formation 

is made up of a lower massive to widely banded basaltic tuff and 

breccia unit, a middle thinly banded pelitic albite-trachyte tuff 

and argillite unit, and an upper thick bedded, medium-grained 

albite-trachyte tuff and breccia unit. In the lower unit crudely 

layered mottled maroon and green volcaniclastic greywacke, grit, 

and breccia are succeeded by beds of massive, medium-grained dark 

tuff up to 20 m thick interlayered with thin bands of alternating 

light and dark fine-grained tuff with local fine to coarse 

breccias containing fragments of Nitinat Formation volcanics. 

The middle unit is conprised of a sequence of thinly interbedded, 

light feldspathic tuff (albite-trachyte or keratophyre composi- 

tion) and dark marine argillite which has the appearance of a 

graded greywacke-argillite turbidite sequence. In the upper part 

of the middle unit sections of thickly bedded to massive black 

argillite occur. The upper unit contains fine to coarse crystal 

tuffs in layers up to 10 m thick with local rip-up clasts and 

slabs of argillite up to 1 m in length as well as synsedimentary 

breccias of light coloured volcanic and chert fragments in a 

matrix of black argillite. 

The type locality of the Myra Formation is Myra Creek, at the 

south end of Buttle Lake, about 100 km northwest of the Columbia 

property. There, volcaniclastic rocks consisting dominantly of 

rhyodacitic or rhyolitic tuff, lapilli tuff, breccia, and some 

quartz porphyry and minor mafic flows and argillite (Upper Myra 

Formation) are host to Westmin Resources' Myra, Lynx, Price, and 

H-W massive sulphide (Cu-Zn-Pb-Au-Ag-Cd) deposits. 

Muller (1980) estimated the thickness of the Nitinat Formation at 

about 2000 m and that of the Myra Formation at 750 to 1000 m. 

Both the Nitinat and Myra Formations were dated as Devonian 

and/or older by Muller (1980). 



The Sediment-Sill Unit contains thinly bedded to massive 

argillite, siltstone, and chert with interlayered sills of dia- 

base. It is transitional between the Myra and Buttle Lake Forma- 

tion. It is not mapped within the report map area. 

The Buttle Lake Formation (Unit 3) consists of a basal green and 

maroon tuff and/or breccia overlain by coarse-grained crinoidal 

and calcarenitic limestone, fine-grained limestone with chert 

nodules and some dolomitic limestone. Lesser amounts of 

argillite, siltstone, greywacke, or chert may also be present. 

The Buttle Lake Formation is up to 466 m thick. The age of the 

formation, on the basis of fossil dating appears to be Middle 

Pennsylvanian, but could possibly be as young as Early Permian 

(Muller, 1980). 

4.2 Vancouver Group 

The Karmutsen Formation volcanic rocks (Unit 5) overlie the 

Buttle Lake Formation limestone paraconf ormably to form the base 

of the Vancouver Group. They are the thickest and most wide- 

spread rocks on Vancouver Island. The formation, which is well 

exposed southeast of Port Alberni, consists mainly of dark grey 

to black pillowed basalt, massive basalt, and pillow breccia. 

Flows are commonly aphanitic and amygdaloidal. Pillowed vol- 

canic~ generally occur toward the base of the section. 

Conglomerate containing clasts of Sicker Group rocks and 

jasperoid tuff form basal sections in the Nitinat-Horne Lake 

area. 

Karmutsen Formation rocks are generally relatively undeformed 

compared to Sicker Group rocks and are dated Upper Triassic and 

older. 



Mass ive  to  t h i c k  bedded l i m e s t o n e  o f  t h e  Q u a t s i n o  F o r m a t i o n  ( U n i t  

6 )  o c c u r s  s o u t h  o f  Mount S p e n c e r .  The l i m e s t o n e  i s  b l a c k  t o  d a r k  

g r e y  and f  i n e - g r a i n e d  t o  m i c r o c r y s t a l l i n e .  I n  t h e  v i c i n i t y  o f  

i n t r u s i v e  r o c k s ,  c o a r s e - g r a i n e d  m a r b l e  is r e c o g n i z e d .  T h i n  

bedded l i m e s t o n e  a l s o  o c c u r s  i n  t h e  f o r m a t i o n .  Foss i l s  i n d i c a t e  

a n  a g e  o f  Upper T r i a s s i c  ( M u l l e r  and C a r s o n ,  1 9 6 9 ) .  

4.3 Bonanza Group 

The Bonanza Group ( U n i t  8 )  is  made u p  o f  i n t e r b e d d e d  l a v a ,  

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

w i t h  i n t e r c a l a t e d  b e d s  of  m a r i n e  a r g i l l i t e  and g reywacke .  I t  is  

exposed  s o u t h  o f  Mount S p e n c e r  and s o u t h  of C o r r i g a n  Creek  and 

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

f l o w s  w i t h  mino r  g reywacke ,  a r g i l l i t e ,  and  s i l t s t o n e .  The 

Bonanza Group is c o n s i d e r e d  t o  be  of  L o w e r  J u r a s s i c  a g e .  

4.4 Nanaimo Group 

Upper C r e t a c e o u s  Nanaimo Group s e d i m e n t a r y  r o c k s  a r e  s c a t t e r e d  

t h r o u g h o u t  t h e  a r e a .  E x t e n s i v e  e x p o s u r e s  o c c u r  n e a r  P o r t  

A l b e r n i ,  P a t l i c a n t  Mounta in ,  and s o u t h  and n o r t h w e s t  of Mount 

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

t h e  Nanaimo Group. 

The Comox Forma t ion  ( U n i t  11) c o n s i s t s  m a i n l y  o f  q u a r t z o f e l d -  

s p a t h i c ,  c ro s s -bedded  b e a c h  f a c i e s  s a n d s t o n e  and lesser  

c o n g l o m e r a t e .  Numerous i n t e r c a l a t i o n s  of  c a r b o n a c e o u s  and 

f o s s i l i f e r o u s  s h a l e  and c o a l  a r e  c h a r a c t e r i s t i c .  

The Haslam Forma t ion  ( U n i t  1 2 )  is a  n e a r  s h o r e  l i t t o r a l  

d e p o s i t i o n a l  f a c i e s  u n i t  c h a r a c t e r i z e d  by m a s s i v e  bedded 

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



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

a r k o s i c  s a n d s t o n e  o f  t h e  E x t e n s i o n - P r o t e c t i o n  F o r m a t i o n  ( U n i t  1 3 )  

a r e  beach  and d e l t a i c  s a n d s .  M i n o r . s h a l e  and c o a l  a r e  r e p o r t e d .  

4.5 Intrusive Rocks 

Gabbro ,  P e r i d o t i t e ,  D i a b a s e  ( U n i t  4 ) .  Maf i c  and u l t r a m a f i c  r o c k s  

o f  ~ r i a s s i c  o r  Pe rmian  a g e  a r e  s c a t t e r e d  t h r o u g h o u t  t h e  a r e a .  A 

l a r g e  band is exposed  a p p r o x i m a t e l y  8 km n o r t h  o f  P o r t  A l b e r n i .  

A l though  mapped a s  i n t r u s i v e ,  some of  t h e s e  r o c k s  may b e  b a s a l  

f l o w  u n i t s  o f  t h e  Karmutsen F o r m a t i o n .  

I s l a n d  I n t r u s i o n s  ( U n i t  9 ) .  E x p o s u r e s  o f  mainy q u a r t z  d i o r i t e  

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

a r e a  and a r e  a s s i g n e d  a n  a g e  o f  Middle  t o  Upper J u r a s s i c .  I n t r u -  

s i v e  c o n t a c t s  w i t h  S i c k e r  and Vancouver  Group v o l c a n i c  r o c k s  a r e  

c h a r a c t e r i z e d  by t r a n s i t i o n a l  z o n e s  o f  g n e i s s i c  r o c k s  and migma- 

t i t e  a l t h o u g h  c o n t a c t s  w i t h  Karmutsen F o r m a t i o n  v o l c a n i c / s e d i m e n -  

t a r y  r o c k s  a r e  s h a r p  and w e l l  d e f i n e d .  S k a r n  z o n e s  a r e  r e p o r t e d  

a t  t h e  c o n t a c t  o f  I s l a n d  I n t r u s i o n  r o c k s  w i t h  Q u a t s i n o  F o r m a t i o n  

l i m e s t o n e  and l e s s  f r e q u e n t l y  w i t h  B u t t l e  Lake Fo rma t ion  l i m e -  

s t o n e .  

T e r t i a r y  ( C a t f a c e  o r  Sooke )  I n t r u s i o n s  ( U n i t  2 1 ) .  S i l l s  and 

s t o c k s  o f  m a i n l y  h o r n b l e n d e - q u a r t z  d i o r i  t e  and d a c i  t i c  horn-  

b l e n d e - f e l d s p a r  p o r p h y r y  p l u s  lesser  l e u c o c r a t i c  q u a r t z  monzon i t e  

i n t r u d e  Nanaimo Group s e d i m e n t a r y  r o c k s  and S i c k e r  Group r o c k s  i n  

t h e  a r e a .  



4.6 Structure 

The B u t t l e  Lake Arch,  Cowichan-Horne Lake Arch and  Nanoose U p l i f t  

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

t o  be  t h e  o l d e s t  s t r u c t u r a l  e l e m e n t s  i n  s o u t h  c e n t r a l  Vancouver  

I s l a n d .  U p l i f t i n g  o c c u r r e d  b e f o r e  t h e  l a t e  C r e t a c e o u s ,  and 

p o s s i b l y  b e f o r e  t h e  Mesozoic  ( M u l l e r  and C a r s o n ,  1 9 6 9 ) .  S i c k e r  

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

u p l i f t s .  

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

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

l i m b s  a r e  r e p o r t e d  a t  B u t t l e  Lake and i n  t h e  Cameron -Ni t i na t  

R i v e r  a r e a .  I n t e n s e  s h e a r i n g  and metamorphism t o  c h l o r i t e -  

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

o v e r t u r n e d  l i m b s  o f  f o l d s .  O v e r l y i n g  B u t t l e  Lake Fo rma t ion  

l i m e s t o n e s  a r e  r e l a t i v e l y  undeformed e x c e p t  where  t h e y  a r e  t h i n .  

Vancouver  Group u n i t s  a r e  n o t  a s  i n t e n s e l y  f o l d e d ;  g e n t l e  mono- 

c l i n a l  and domal s t r u c t u r e s  have  been  mapped. However, Karmutsen 

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

u n d e r l y i n g  Myra and B u t t l e  Lake F o r m a t i o n s  ( M u l l e r ,  1 9 8 0 ) .  

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

emplacement  o f  I s l a n d  I n t r u s i o n s .  Midd le  t o  Upper J u r a s s i c  

i n t r u s i v e  a c t i v i t y  ( I s l a n d  I n t r u s i o n s )  o c c u r r e d  a l o n g  n o r t h -  

w e s t e r l y  t r e n d s .  

E x t e n s i v e  w e s t - n o r t h w e s t  t r e n d i n g  f a u l t i n g  o c c u r r e d  d u r i n g  t h e  

T e r t i a r y  and i s  b e s t  i l l u s t r a t e d  by l a r g e  d i s p l a c e m e n t s  of 

Nanaimo Group s e d i m e n t s .  The n o r t h  t r e n d i n g  ~ l b e r n i  V a l l e y  f a u l t  

is t r a c e d  o v e r  70 km and d i s p l a c e s  a  s e c t i o n  of  Karmutsen Forma- 

t i o n  a p p r o x i m a t e l y  1 , 5 0 0  m ( M u l l e r  and C a r s o n ,  1 9 6 9 ) .  



4.7 Economic Setting 

The Sicker Group, and to a lesser extent, the Vancouver Group of 

volcanic rocks, have been explored intermittently since the 

1890's for gold and base metal mineralization. 

Until recently, deposits of copper and gold-silver in quartz 

veins and shear zones hosted by mafic to intermediate volcanic 

rocks and base metal plus gold-silver skarn deposits were the 

most widely recognized economic and subeconomic metal concentra- 

tions in the Port Alberni area. Placer mining for gold was 

carried out during the 1940's in various localities, especially 

in the China, Mineral and Corrigan Creeks area. 

The volcanogenic massive sulphide deposits of Westmin Resources 

Ltd., first discovered in 1917 although not recognized as 

volcanogenic until the late 1960ts, occur at Buttle Lake, 

approximately 70 km northwest of the Port Alberni area. Four 

zones of mineralization consisting of the ore minerals 

sphalerite, chalcopyrite, galena, tetrahedrite-tennantite plus 

minor bornite and covellite, are hosted by pyritic rhyolitic to 

rhyodacitic volcanic and pyroclastic rocks of the Myra 

Formation. 

Proven reserves of the Lynx (open pit), Price and Myra deposits 

are 926,400 t grading 1% Cu, 0.9% Pb, 7.4% Zn, 2.1 g/t Au, 89 g/t 

Ag (1983). Published reserves of the H-W zone are 13,815,000 t 

averaging 2.2% Cu, 5.3% Zn, 0.3% Pb, 2.4 g/t Au and 38 g/t Ag 

(Walker, 1983). In the 3 years 1980 to 1982, there were 

811,809 t of ore milled producing 7,322,272 kg Cu, 43,798,176 kg 

Znr 6,468,636 kg Pb, 1,742 kg Au, 78,628 kg Ag and 58,636 kg Cd. 

Another volcanogenic massive sulphide deposit in the Sicker Group 

is the Twin J Mine near Duncan on Mount Sicker, about 60 km east- 

southeast of the Columbia property. Two parallel orebodies, each 



containing pyrite, chalcopyrite, sphalerite and minor galena in a 

barite-quartz-calcite gangue and chalcopyrite in quartz, occur in 

schists believed to have been derived from acidic volcanics (Myra 

Formation) . 
Total production from 1898 to 1964 was 277,333 t producing 

1,384 kg Au, 29,066 kg Ag, 9,569,708 kg Cu and 20,847,567 kg Zn 

with at least 164,934 kg Pb and 4.5 kg Cd. 

At the Lara property (50 km east-southeast of the Columbia 

property) Abermin Corp. has traced the polymetallic volcanogenic 

massive sulphide Coronation and Cornonat ion Extension Zones over 

a strike length of over 1500 m and to depths of 245 m. Average 

grades are 4.5 g/t Au, 111.4 g/t Ag, 0.81% Cur 1.32% Pb, and 

5.79% Zn over an average thickness of 3.9 m. A 162 m long 

high-grade zone within the Coronation Zone averages 8.2 g/t Au, 

230.1 g/t Ag, 1.5% Cu, 3.1% Pb, and 14.9% Zn over an average 

thickness of 3.4 m. Recent exploration has located other similar 

horizon(s) up to 2.4 km long parallel to the Coronation Zone in 

the northern part of the property. The mineralized zones are 

hosted by felsic volcanics of the Myra Formation. A decline on 

the Coronation Zone was planned to commence in October 1987 to 

obtain bulk samples for metallurgical testing as well as to prove 

continuity and extent of the high-grade zone. 

Six past producing mines occur in the Port Alberni area (Figure 

4). The Thistle Mine produced 85,844 g Au, 65,938 g Ag and 

309,739 kg Cu from 6,276 t of ore. It was originally considered 

to be a skarn deposit (Stevenson, 1944; Carson, 1968). Dissem- 

inated and massive sulphide mineralization occurs as lenses and 

bands within pyritic quartz-sericite schist and at the contact of 

quartz-sericite schists with chloritized mafic volcanic rocks 

(Sicker Group). Disseminated sulphide mineralization occurs 

throughout the host rocks. The deposit is now believed to be of 

syngenetic-volcanogenic origin. It is located 10 km NNW of the 

Columbia property. 



The H a v i l a h  Mine ( 9 4 9  t p roduced  8 , 0 5 6  g  A u ,  43 ,669  g  Ag) and t h e  

Vancouver  I s l a n d  Gold Mine ( 4 3 8  t p roduced  11 ,944  g  Au, 1 ,617  g  

Ag) a r e  q u a r t z  v e i n  d e p o s i t s  h o s t e d  by a n d e s i t e  and a n d e s i t e  t u f f  

o f  t h e  S i c k e r  Group and a r e  l o c a t e d  10  km and 1 8  km, r e s p e c t i v e -  

l y ,  NNW o f  t h e  Columbia p r o p e r t y .  

The B lack  P a n t h e r  Mine is a  q u a r t z  v e i n  d e p o s i t  h o s t e d  by a  s h e a r  

zone  i n  S i c k e r  Group a n d e s i t e  and d i o r i t e  l o c a t e d  8  km n o r t h  of  

t h e  Columbia p r o p e r t y .  P r o d u c t i o n  o f  1 , 7 1 5  t o f  o r e  y i e l d e d  

1 5 , 8 3 1  g  Au, 29 ,641  g  Ag, 5 ,600  kg Pb and a t  l e a s t  2 ,035  kg Zn 

and 226 kg Cu. 

O t h e r  p a s t  p r o d u c e r s  i n  t h e  a r e a  i n c l u d e  t h e  3-W Mine ( ' l i m i t e d '  

p r o d u c t i o n  o f  Au-Ag) and t h e  C o r r i g a n  Creek  Mine ( 1 0 5  t of  o r e  

g r a d i n g  137  g / t  Au, 147  g / t  Ag, 0 .23% Cu, 1.1% P b ) ,  b o t h  q u a r t z  

v e i n  d e p o s i t s  h o s t e d  by d i o r i t e  and g r a n o d i o r i t e  ( I s l a n d  I n t r u -  

s i o n s )  and b o t h  l o c a t e d  7  km w e s t  o f  t h e  Columbia p r o p e r t y .  

Recen t  d i s c o v e r i e s  i n  t h e  P o r t  A l b e r n i  a r e a ,  t h e  m o s t  s i g n i f i c a n t  

o f  which  is t h e  Westmin/Nexus/Angle Debbie  p r o p e r t y ,  have  

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

c o n t r o l l e d  h igh -g rade  g o l d  d e p o s i t s .  

D e t a i l e d  d e s c r i p t i o n s  o f  t h e  main showings  n e a r  t h e  Columbia 

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

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

4.8 Mineral Occurrences ( ~ i g u r e  4 )  

1. Vancouver  I s l a n d  Gold ;  ( V i c t o r i a ,  L.205G; A l b e r n i ,  L.206G; 

M i s s i n g  L i n k ,  L.214G; A l b e r n i  C o n s o l i d a t e d )  Au, Ag, Cu 

Geology: 

The a r e a  is u n d e r l a i n  by h i g h l y  a l t e r e d  m a s s i v e ,  t u f f a c e o u s ,  

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

Group. T h r e e  main q u a r t z  v e i n s  f o l l o w  w e l l  d e v e l o p e d  s h e a r s  and 





c o n t a i n  a  s m a l l  amount of  p y r i t e  and some f r e e  g o l d .  A s  w e l l ,  a  

12  m w ide  s h e a r  zone  h a s  been  e x t e n s i v e l y  a l t e r e d  b y  a n k e r i t e ,  

q u a r t z  s t r i n g e r s ,  o c c a s i o n a l  p y r i t e  v e i n l e t s  and  k a o l i n i z a t i o n .  

Exploration Resul t s :  

Recorded  p r o d u c t i o n  i n  1896 ,  1 8 9 8 ,  1933-1936 and 1939  t o t a l s  438 

t o n n e s  o f  o r e  y i e l d i n g  1 1 , 9 4 4  g  Au, 1617  g  Ag and  8 8  kg Cu. 

The Mac v e i n  is  t r a c e d  f o r  75 m and  r a n g e s  f rom 8  t o  46 c m  w i d e ,  

a v e r a g i n g  1 3  t o  1 5  c m .  S i x t y - t h r e e  s a m p l e s  t a k e n  o v e r  t h e  75  m 

a v e r a g e d  1 5  cm i n  w i d t h  and 126 .5  g / t  Au. The h i g h e s t  a s s a y  was 

686 g / t  Au. A 36 t s h i p m e n t  f rom t h e  Mac v e i n  r e t u r n e d  99 g / t  Au 

and 1 7  g / t  Ag. 

The B e l c h e r  v e i n  is exposed  d i s c o n t i n u o u s l y  f o r  290 m and r a n g e s  

f rom a l m o s t  n o t h i n g  t o  1 . 2  m i n  w i d t h ,  a v e r a g i n g  1 5  t o  30 c m  i n  

t h e  u p p e r  a d i t .  Gold c o n t e n t  is r e p o r t e d  t o  b e  low e x c e p t  i n  t h e  

s h a f t  and s t o p e  w o r k i n g s .  Recen t  s a m p l i n g  r e s u l t s  show f rom 0.10 

t o  9.9 g / t  Au and  f rom 2 .1  t o  3.4 g / t  Ag o v e r  1 . 5  m l e n g t h s .  

The Dunsmuir v e i n  is  exposed  i n  t r e n c h e s  f o r  a b o u t  120 m and 

r a n g e s  up t o  25 c m  i n  w i d t h .  No a s s a y s  a r e  r e p o r t e d .  

The N a t e r f a l l  v e i n  is exposed  f o r  33 m and is 8  t o  76 c m  wide .  

Gold a s s a y s  were low i n  s a m p l i n g  done  by  Vancouver  I s l a n d  Gold 

Mines L t d . ,  e x c e p t  f o r  t w o  s a m p l e s  which r a n  48 g / t  Au o v e r  8  c m  

and 405 g / t  Au o v e r  1 5  cm. T h i s  i l l u s t r a t e s  t h e  v e r y  s p o t t y  

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

S e v e n t y - n i n e  c h i p  s a m p l e s  t a k e n  f rom t h e  c a r b o n a t i z e d  s h e a r  zone  

by t h e  BCDM a s s a y e d  f rom n i l  t o  5 .5  g / t  Au o v e r  w i d t h s  o f  1 .5  and 

3  m. 

A 1934  BCDM r e p o r t  s t a t e d  t h a t  t h e r e  is a  p o s s i b l e  r e l a t i o n s h i p  

be tween  b a n d s  o f  s e d i m e n t s  and g o l d  m i n e r a l i z a t i o n ,  a s  t h e  g o l d  



v a l u e s  i n  t h e  Mac v e i n  a r e  c o n c e n t r a t e d  j u s t  above  a  bed of  

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

An a r e a  o f  anomalous  Au s o i l  g e o c h e m i s t r y  425 m l o n g  by 300 m 
wide o c c u r s  u p h i l l  f r o m  t h e  known v e i n s .  

History: 
1895:  A l b e r n i ,  C h i c a g o ,  W a r s p i t e ,  V i c t o r i a  c l a i m s  s t a k e d ;  

d i s p u t e  o v e r  o w n e r s h i p .  

1896:  A l b e r n i  C o n s o l i d a t e d  Mining Co.; won d i s p u t e ,  s h a f t  a t  

1 2  m and a  t u n n e l  b e i n g  d r i v e n ,  1 .8  t of  ore s h i p p e d  f rom a  

smaller v e i n  (Dunsmui r ? )  u p h i l l  f rom main v e i n ,  o p e n  c u t  on 

20-76 cm v e i n  on C h i c a g o  c l a i m .  

1897-1998: An E n g l i s h  company b u i l t  a  10  t o n  p e r  day  8  s t amp  

m i l l  and o n l y  made two c l e a n - u p s .  R e s u l t s  unknown. 

1933-1939: Vancouver  I s l a n d  Gold Mines  L t d .  (NPL) ;  R.W. W i l l i a m s  

l e a s e d  t h e  r e v e r t e d  Crown G r a n t s  i n  1933  and t u r n e d  them o v e r  

t o  Vancouver  I s l a n d  Gold Mines .  Numerous o p e n  c u t s  were made, 

5  a d i t s  t o t a l l i n g  581 m i n c l u d i n g  v a r i o u s  r a i s e s ,  e t c .  on t h e  

q u a r t z  v e i n s  and 2 a d i t s  t o t a l l i n g  84 m and 1 2  s t r i p p i n g s  were 

made on  t h e  c a r b o n a t i z e d  s h e a r  zone .  A t o t a l  o f  366 t of  o r e  

was mined.  I n  1936 a  35  t o n  p i l o t  m i l l  w a s  b u i l t ,  b u t  o n l y  

m i l l e d  a  few t o n s  o f  o r e  b e f o r e  t h e  o p e r a t i o n s  were c e a s e d  d u e  

t o  o p e r a t i n g  d i f f i c u l t i e s .  I n  1939 some r e h a b i l i t a t i o n  work 

was d o n e  i n  t h e  Mac a d i t s  and 43.5 t o f  o r e  were s h i p p e d .  

1964:  Gunnex L t d . ;  v i s i t e d  p r o p e r t y ,  some s a m p l i n g .  Mapping 

p l a n n e d  f o r  1966 .  

1973-1974: Keywest R e s o u r c e s  L t d .  ; (Sam Group)  s a m p l i n g  i n  

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

u n d e r g r o u n d .  

1976:  Wes t e rn  Mines L t d .  ; (Tasha-Shannon and Rupert-Dog c l a i m  

g r o u p s )  r e c o n n a i s s a n c e  g e o l o g i c a l  mapping and s o i l  s a m p l i n g .  

1979-1985: S i l v e r  Cloud  Mines L t d . ;  r o c k ,  s o i l ,  and s i l t  

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

1986-1988: Reward R e s o u r c e s  L td . /Angle  R e s o u r c e s  L t d . ;  mapping ,  

s o i l  and r o c k  s a m p l i n g ,  I P ,  t r e n c h i n g ,  20 DDH f o r  4976.4 m ( t o  

Feb/87; o v e r  1 5 , 0 0 0  m o f  d r i l l i n g  p l a n n e d  f o r  1987  s e a s o n ) .  



Geology : 

L e n s e s  and v e i n l e t s  o f  q u a r t z  w i t h  p y r i t e ,  c h a l c o p y r i t e ,  some 

g a l e n a ,  and Au and Ag v a l u e s  o c c u r  i n  s h e a r s  i n  s i l i c i f i e d  and 

p y r i t i z e d  S i c k e r  Group a n d e s i t e .  Some r e p o r t s  a l s o  m e n t i o n  

s p h a l e r i t e  i n  t h e  q u a r t z .  A n o t h e r  t y p e  o f  showing  o c c u r s  i n  

h i g h l y  s i l i c i f i e d  and l e a c h e d  p y r i t i c ,  a n k e r i  t i c  a n d e s i t e  which 

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

Exploration Results: 

The q u a r t z  l e n s e s  and s i l i c i f i e d  z o n e s  v a r y  up  t o  61 c m  i n  w i d t h  

b u t  t h e  m i n e r a l i z e d  p o r t i o n s  a p p e a r  t o  be  v e r y  d i s c o n t i n u o u s .  A 

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

g a l e n a  f rom t h e  dump a s s a y e d  a t  22 .6  g / t  A u ,  480 g / t  Ag. A 

l a r g e ,  h i g h l y  o x i d i z e d  b u l k  s a m p l e  f rom t h e  c a r b o n a t i z e d  zone  

a s s a y e d  21.9 g / t  A u ,  t r a c e  Ag. A sample  f rom 1 8  t o f  ore on  t h e  

dump ( p o s s i b l y  hand s o r t e d )  i n  1930  r e t u r n e d  6  g / t  A u ,  171  g / t  

Ag, 5 .0% Cu. A g r a b  s a m p l e  f rom 36 t o f  h i g h  g r a d e  hand-p icked  

o r e  on  t h e  dump i n  1964  a s s a y e d  0.7 g / t  A u ,  62 g / t  Ag, 2 .57% Cu, 

1 .98% Pb,  and 9 .01% Zn. 

History: 

1898:  A l b e r n i  Gold Development S y n d i c a t e ;  g r a n t e d  Crown G r a n t s  

L.54, 55 ,  57.  

1930: E. M a r a l i a ;  an  open  c u t  and a n  i n c l i n e  s h a f t  a  few metres 

d e e p .  E i g h t e e n  t o n n e s  o f  ore f r o m  t h i s  work on a  dump. 

1944:  E. M a r i l l i a ;  no  r e c e n t  work. F i v e  a d i t s  t o t a l l i n g  88  m ,  a  

9 m i n c l i n e  s h a f t ,  2 open  c u t s ,  and a  1 . 5  m p i t  a t  t h e  

e n t r a n c e  t o  o n e  o f  t h e  a d i t s  e x i s t .  A l l  p r o b a b l y  d a t e  back  t o  

t h e  l a t e  1 8 9 0 ' s .  

1964-65: Gunnex L t d . ;  v i s i t e d  t h e  w o r k i n g s ,  s a m p l i n g ,  p r o s p e c t -  

i n g ,  i n  t h e  g e n e r a l  a r e a .  

1976:  Wes t e rn  Mines L t d . ;  ( T a s h a )  g e o l o g i c a l  mapping 1 :14 ,400 ,  

s o i l  s a m p l i n g .  



3. Golden  E a a l e  (L.198G) Au 

Geology : 

A v e i n  o f  r i b b o n - q u a r t z  c u t s  a  s m a l l  i n t r u s i o n  of  f e l d s p a r  por -  

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

c h a l c o p y r i t e ,  and a r s e n o p y r i t e  ( a b o u t  1 0 %  t o t a l  s u l p h i d e s )  and 

g o l d  v a l u e s .  S i c k e r  Group v o l c a n i c s  and bedded c h e r t s  o c c u r  i n  

t h e  a r e a .  

Exploration Results: 

The v e i n  v a r i e s  f rom s e v e r a l  c e n t i m e t r e s  t o  2.4 c m ,  a v e r a g i n g  

a b o u t  1.1 m i n  w i d t h  and h a s  been  t r a c e d  i n  o u t c r o p  f o r  120 m 

a l o n g  s t r i k e  and 100 m v e r t i c a l l y .  An a s s a y  of  93 g / t  Au, 1 0 3  

g / t  Ag, and 1% Cu is r e p o r t e d ,  and a s s a y s  of  up t o  1 7 1  g / t  Au a r e  

r e p o r t e d  t o  have  been  o b t a i n e d  i n  1894 .  A t u n n e l  150  m below t h e  

s u r f a c e  showing  n e v e r  i n t e r s e c t e d  t h e  v e i n  d e s p i t e  b e i n g  d r i v e n  

460 m beyond t h e  e s t i m a t e d  i n t e r s e c t i o n  p o i n t  o f  180  m.  

History: 

1892:  The d i s c o v e r y  o f  2  q u a r t z  v e i n s  by p r o s p e c t o r s  s e a r c h i n g  

f o r  t h e  s o u r c e  o f  t h e  Ch ina  Creek  p l a c e r  g o l d  prompted t h e  

o r i g i n a l  c l a i m s  t o  b e  s t a k e d .  

1893-1902: V a r i o u s  i n d i v i d u a l s  and /o r  compan ie s ;  4  a d i t s  t o t a l -  

l i n g  62 m i n  u p p e r  w o r k i n g s ,  a n  a d i t  d r i v e n  a t  a  l o w e r  l e v e l  

t o  a v o i d  s n o w s l i d e s  f rom 1896-1902 r e a c h e d  640 m w i t h o u t  

i n t e r s e c t i n g  m i n e r a l i z a t i o n ,  "deve lopmen t  work" of  a n  u n s p e c i -  

f  i e d  n a t u r e .  

1964-65: Gunnex L t d . ;  p r o s p e c t i n g  and s i l t  s a m p l i n g  i n  t h e  

g e n e r a l  a r e a .  A l s o  v i s i t e d  t h e  l o w e r  a d i t  and a showing n e a r  

Summit Lake ( B  and K ? )  where  r o c k  s a m p l e s  were t a k e n .  



4. B a n d K  A u , A g  

Geology : 

Many w i d e l y  s c a t t e r e d  n a r r o w  q u a r t z  v e i n s  c o n t a i n i n g  p y r i t e ,  a n d  

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

o c c u r  i n  a n d e s i t e  t u f f s  and  f l o w s ,  b a s a l t ,  a n d  l o c a l  b l a c k  c h e r t ;  

o f t e n  i n  s h e a r  z o n e s .  A z o n e  o f  s t r o n g l y  c a r b o n a t i z e d  a n d e s i t e  

1 . 8  t o  8  m w i d e  c o n t a i n s  m i n o r  p y r i t e ,  g a l e n a ,  a n d  s p h a l e r i t e  i n  

n a r r o w  v e i n l e t s .  I n  t h e  s o u t h e r n  w o r k i n g s ,  v e i n s  a r e  s u r r o u n d e d  

by a  s t r o n g  a n k e r i t i c  c a r b o n a t e  a l t e r a t i o n  z o n e .  

Exploration Results: 

The " h i g h - g r a d e "  v e i n  h a s  b e e n  e x p o s e d  i n  o p e n  c u t s  f o r  40 m and  

is  1 3  t o  20 c m  w i d e .  A s a m p l e  a s s a y e d  a t  1 3 1 . 7  g / t  Au, 1 1 0  g / t  

Ag, 0 .06% Cu o v e r  1 3  cm.  T h i s  v e i n  may b e  o n  G o l d e n  E a g l e  

p r o p e r t y .  

A v e i n  n e a r  t h e  n o r t h  e n d  o f  t h e  w o r k i n g s  v a r i e s  f r o m  5 t o  1 5  c m  

t o  a 1 . 8  m s t r i n g e r  z o n e  i n  w i d t h .  A s s a y s  o f  87 .8  and  77 .5  g / t  

Au a r e  r e p o r t e d .  

A s a m p l e  f r o m  q u a r t z  n o d u l e s  c o n t a i n i n g  g a l e n a  a n d  p y r i t e  f r o m  a n  

o p e n  c u t  o n  two  p a r a l l e l  s h e a r s ,  e a c h  46 c m  w i d e ,  r a n  28 .1  g / t  Au 

and  24 g / t  Ag. 

N o  a s s a y s  a r e  r e p o r t e d  f r o m  t h e  c a r b o n a t i z e d  z o n e .  Many o t h e r  

q u a r t z  v e i n s ,  f r o m  a  h a i r l i n e  t o  20 c m  w i d e ,  f o r  w h i c h  n o  a s s a y s  

a r e  a v a i l a b l e ,  o c c u r  w i t h i n  a n  a r e a  a b o u t  380 m l o n g .  

History: 

1938-40:  Angus B e a t o n ,  Ed K e i s i g ;  s t a k e d  c l a i m s ,  p r o s p e c t i n g ,  1 7  

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

1964-65:  Gunnex L t d . ;  p r o s p e c t i n g  and  s i l t  s a m p l i n g  i n  t h e  

g e n e r a l  a r e a .  



5.  H a v i l a h  (K inq  Solomon, S to rm,  Red Rose ,  S p i k e ,  S o l  1 4 )  

A u ,  Ag, Pb,  Zn, Cu 

G e o l o g y :  

The G i l l e p s i e  v e i n  c o n s i s t s  o f  r i b b o n  q u a r t z  c o n t a i n i n g  p y r i t e  

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

S i c k e r  Group a n d e s i t e .  The u p p e r  w o r k i n g s  a r e  more complex ,  w i t h  

a n d e s i t e  i n t r u d e d  by d i a b a s e  d y k e s  and a  T e r t i a r y ( ? )  q u a r t z  f e l d -  

s p a r  p o r p h y r y  d y k e ,  a l l  i n t r u d e d  t o  t h e  e a s t  by a  l a r g e  body o f  

d i o r i t e .  The M c Q u i l l a n  v e i n  c o n s i s t s  o f  l e n s e s  o f  q u a r t z  i n  3  

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

p h y r y ,  and  a n d e s i t e .  The A l b e r n i  v e i n  c o n s i s t s  o f  r i b s ,  l e n s e s ,  

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

g a l e n a  and  lesser c h a l c o p y r i t e ,  a r s e n o p y r i t e  i n  a  s h e a r  zone  i n  

a n d e s i t e  n e x t  t o  t h e  q u a r t z  f e l d s p a r  p o r p h y r y  dyke .  

E x p l o r a t i o n  R e s u l t s :  

The G i l l e s p i e  v e i n  i s  8  t o  86  c m  wide  and was t r a c e d  f o r  264 m. 

The a v e r a g e  g r a d e  o f  o r e  was 8.06 g / t  Au, 43.9 g / t  Ag. A s s a y s  

f rom t r e n c h e s  r a n g e  up  t o  240 g / t  A u ,  1 0 3  g / t  Ag o v e r  30 c m .  I t  

w a s  f a u l t e d  o f f  i n  2  o f  t h e  3  a d i t s  and c o u l d  n o t  b e  r e d i s c o v e r -  

e d .  The M c Q u i l l a n  v e i n  c o m p r i s e s  l e n s e s  up t o  20 c m  wide .  

A s s a y s  r a n g e  up  t o  34 g / t  Au and u p  t o  55  g / t  Ag o v e r  20 c m .  The 

A l b e r n i  v e i n  is  10  t o  60 c m  wide  and  a t  l e a s t  18 rn l o n g .  A s s a y s  

i n c l u d e  62  g / t  Au, 79 g / t  Ag o v e r  51  cm and 125 .5  g / t  Au, 1 7 8  g / t  

Ag o v e r  10  c m .  A f o u r t h  v e i n  t o  t h e  e a s t  a s s a y e d  5 .5  g / t  Au, 21  

g / t  Ag o v e r  6 1  c m .  A s s a y s  o f  up  t o  50 .67  g / t  Au; 212.9 g / t  Ag; 

0 .29% Cu o v e r  46 t o  6 1  c m  w i d t h s  a r e  r e p o r t e d  t o  h a v e  been  

o b t a i n e d  f rom 92 s a m p l e s  i n  1983.  

P r o d u c t i o n  i n  1936 ,  1939  t o t a l s  949 t o r e  y i e l d i n g  8056 g  Au, 

43 ,669  g Ag, 1929  kg Cu, 5762 kg Pb. 942 t were  mined f rom 

G i l l e s p i e  v e i n  i n  1939 ,  r e m a i n d e r  f rom M c Q u i l l a n  a n d / o r  A l b e r n i  

v e i n s  i n  1936.  C o n f l i c t i n g  r e p o r t s  on  Au p r o d u c t i o n  - o n e  s a y s  

8056 g ,  t h e  o t h e r  7807 g .  



History: 

1893-95: Minor surface work on upper workings. 

1936-44: Havilah Gold Mines Ltd.; mining upper veins in 1936, 

lower (Gillespie) vein in 1938-39. Little if any work done 

after 1939. 

1947: Nitinat Mines Ltd.; no work reported. 

1964: Gunnex Ltd.; silt, rock sampling in McQuillan Creek drain- 

age. 

1974-77: Cominco Ltd.; the lower Havilah workings were included 

in the - Sol property but little or no work was done on them. 

1981: McQuillan Gold Ltd.1 Oliver Resources Ltd., Jan Resources 

Ltd.; airborne VLF-EM and mag survey included the Havilah 

ground. 

1983-85: Goldwest Resources Ltd.; (BbM 1-8, Rita 1-2, MVM #I), 

rock sampling, mucked out adits for access, chip sampled 

adits. 

6. Thistle Au. Aa. Cu 

Geology : 

The property is underlain by a belt of upper Sicker Group vol- 

canic rocks folded into a large complex anticline. The mine is 

located within a package of rocks known as the Flow Complex 

(probably at or near the top of the Myra Formation) which uncon- 

formably(?) underlies the Buttle Lake Formation. The Mine Flow 

Unit of the Flow Complex hosts the mine and 15 of 16 additional 

Cu and/or Au showings on the property. At the mine a highly 

variable succession of basaltic flows, flow breccia, and massive 

to bedded and graded tuffs and cherty tuffs is mapped. Mineral- 

ization is found within relatively thin stratabound to cross-cut- 

ting( ? )  intervals of moderate to very strong chlorite alteration 

of the basaltic host rocks. Sericite-epidote alteration also 

occurs, but apparently is not associated with mineralization. 

The ore consists of Au-bearing pyrite-chalcopyrite (and local 



m a g n e t i t e )  i n  q u a r t z - c a r b o n a t e  g a n g u e  o c c u r r i n g  i n  3  o r  4  main  

s t r a t a b o u n d ( ? )  z o n e s  o f  d i s c o n t i n u o u s  a n a s t o m o s i n g  v e i n s  a n d  

v e i n l e t s  t o  m a s s i v e  t o  s e m i - m a s s i v e  b e d s ( ? ) .  The P a n t h e r  Road 

s h o w i n g  c o n s i s t s  o f  m a s s i v e  p y r i t e  l a y e r s  u p  t o  1 7  c m  t h i c k  

w i t h i n  t h e  Mine Flow U n i t .  Diamond d r i l l i n g  h a s  a l so  l o c a t e d  Au 

v a l u e s  i n  p y r i t i c  b e d d e d  c h e r t y  t u f f  away f r o m  t h e  Mine Flow 

U n i t .  

Exploration Results:  

P r o d u c t i o n  t o t a l l e d  6276 t g r a d i n g  1 3 . 7  g / t  Au, 1 0 . 5  g / t  Ag, 

4 .92% Cu f r o m  1 9 3 8  t o  1 9 4 2 .  The o r e  a t  t h e  m i n e  o c c u r s  i n  l a y e r s  

5 t o  4 5  c m  t h i c k .  A s s a y s  f r o m  1 9 8 3  s a m p l i n g  o f  t h e  o l d  w o r k i n g s  

r a n g e  f r o m  3.8-11.8% Cu, 4.8-74.1 g / t  Au, and  13.4-35.7  g / t  Ag. 

O l d e r  r e p o r t s  i n d i c a t e  t h a t  o r e  was  f o u n d  i n  l e n s e s  u p  t o  5.5 by  

7 .6  m i n  s i z e .  Diamond d r i l l i n g  i n  1984  ( N W  i n  t h e  m i n e )  y i e l d e d  

a s s a y s  r a n g i n g  f r o m  1 . 5 8  t o  9.74 g / t  Au o v e r  m a s s i v e  s u l p h i d e  

i n t e r s e c t i o n s  o f  2-27 c m .  The b e s t  a s s a y  was  1 7 . 6 2  g / t  Au o v e r  

20 c m  o f  c h l o r i t i c  b a s a l t  i n c l u d i n g  2  c m  o f  m a s s i v e  p y r i t e .  S o i l  

g e o c h e m i s t r y  h a s  o u t l i n e d  a n e a r l y  c o n t i n u o u s  Au a n o m a l y  a l o n g  

a b o u t  3  km o f  t h e  Mine Flow U n i t ,  w i t h  some c o i n c i d e n t  I P  

a n o m a l i e s .  A s s a y s  o f  u p  t o  0 . 4 1  g / t  a u  a r e  r e p o r t e d  f r o m  t h e  

c h e r t y  t u f f .  Diamond d r i l l i n g  i n  1 9 8 5  a r o u n d  t h e  m i n e s i t e  and  u p  

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

c o n t a i n i n g  u p  t o  740 p p b  Au. O n l y  1 m a s s i v e  s u l p h i d e  i n t e r s e c -  

t i o n  was  l o c a t e d ,  w h i c h  a s s a y e d  0 .96 g / t  Au, 23.0 g / t  Ag, 1 . 8 6 %  

Cu o v e r  1 3  c m .  

The P a n t h e r  Road s h o w i n g  h a s  r e t u r n e d  s u r f a c e  a s s a y s  o f  u p  t o  

16 .80  g / t  a u ,  1 . 7  g / t  Ag, 900  ppm Cu o v e r  2.2 m. Diamond d r i l l -  

i n g  ( 1 9 8 5 )  r e t u r n e d  a s s a y s  of  u p  t o  8 . 0 9  g / t  Au, 7 .2  g / t  Ag o v e r  

1 . 0 1  m. 

A number o f  p o t e n t i a l  t a r g e t s  i n c l u d i n g  a  c o i n c i d e n t  I P  anomaly  

and  s o i l  g e o c h e m i c a l  v a l u e s  o f  100-820 p p b  Au o n  t h e  P a n t h e r  Road 

G r i d ,  a n  I P  a n o m a l y  w i t h  s c a t t e r e d  w e a k l y  a n o m a l o u s  Au s o i l  



geochemical values on the TM-70 Grid, and a Au + As soil geo- - 
chemical anomaly with 2 associated IP anomalies on the Douglas 

Grid were located by the 1986 program but were not tested by 

drilling. 

History: 

1896: First staked. 

1899: A. Watson et al; 500 adit, 300 adit. 

1901: Alberni Gold and Copper Ltd.; development work. 

1927: A. Watson; 300 A adit. 

1938-40: United Prospectors Ltd.; mining. 

1940-42: Vancouver Island Diamond Drilling and Exploration Co.; 

mining (6276 tonnes grading 13.7 g/t Au, 10.5 g/t Ag, 4.92% Cu 

produced 1938-42). 

1964-65: Gunnex Ltd.; regional mapping, soil sampling, prospect- 

ing. 

1965: Vanada Explorations Ltd.; mag, SP surveys, 314 soils (Cu), 

4 BQ DDH for 531.6 m. 

1979: Kargen Development; soil sampling (Cu, Pb, Zn). 

1981: McQuillan Gold Ltd.; airborne geophysics (VLF-EM, mag), 

soils (Cu, Ag, AS), trenching, ground VLF-EM. 

1982: Nexus Resource Corporation; IP/resistivity, Crone PEM, 

mag, soils (Cu, Pb, Zn), geological mapping, rock sampling. 

1983-86: Westmin Resources Ltd. ; mapping, prospecting, rock 

sampling, soils (1336 Cu, Pb, Zn, Au, Ag), IP/resistivity, 48 

DDH for 6054 m, airborne EM, mag, trenching. 

7. Black Panther (Nitinat) Au, Ag, Pb, Zn, Cu 

Geology: 

Ribbon-quartz lenses containing variable amounts of sulphides, 

mainly pyrite with minor galena and sphalerite, occur in a shear 

zone which follows the contact of andesite lava on the west and 



diorite breccia on the east. The wall rock of the shear is 

strongly altered by ankeritic carbonate for widths of several 

centimetres to 9 m which locally is cut by numerous quartz 

stringers. 

Exploration Results: 

The shear zone has been traced for at least 3.2 km but the best 

mineralization is at the Black Panther workings where quartz 

lenses are 2 to 90 cm thick and up to 12 m long. Four samples 

containing "heavy sulphides" from the 2700 and 2790 adits assayed 

from 78.9 to 98.1 g/t Au. A 1964 assay from the dump is reported 

as 39.8 g/t Au, 72 g/t Ag, 0.14% Cu and 1.73% Pb. 

Production in 1947, 1948 and 1950 totalled 1715 t which yielded 

15,831 g Au, 29,641 g Ag, 276 kg Cu and 5599 kg Pb, and at least 

2035 kg Zn. 

History: 

1936: Claims first staked, upper adits driven shortly there- 

a£ ter. 

1939: Walter Harris; prospecting, drifting, crosscutting (pre- 

sumably those adits referred to above). 

1941: Pioneer Gold Mines of B.C. Ltd.; drove the 2700 (Main) 

adit and the 2450 adit (about 366 m of drifting, crosscutting 

and raising), 497 m of diamond drilling. 

1944-48: Nitinat Golds Ltd. (became Nitinat Mines Ltd. in 1947); 

built a 25 ton flotation mill, mining, shipped 62.1 t of con- 

centrate. 

1962: Hunting Survey Corp.; regional aeromagnetic survey, geo- 

logical mapping at the workings. 

1964-65: Gunnex Ltd.; visited the workings, took a rock sample. 

1979-82: Jan Resources Ltd.; 5 DDH for 984.5 m, airborne VLF-EM 

and mag. 

1983-85: Lode Resource Corporation. 



8. Black Lion Au. Aa 

Geology: 

Similar to Black Panther (#7 above), as the Black Lion is on the 

southerly extension of the same shear zone as Black Panther. 

Zones of quartz-sulphide (pyrite, galena, gold values) stringers 

are found in a strongly carbonatized zone 25 cm to 2.7 m wide 

with local evidence of strong shearing. 

Exploration Results: 

Open cuts exposed the "vein" for 53 m with another exposure 

located 400 m to the south. The quartz-sulphide stringer zone is 

30-46 cm wide. A sample of quartz and sulphides assayed 41 g/t 

Au . Samples of quartz-sulphide stringers and carbonatized 

country rock ranged from 9.3 to 14.7 g/t Au. The carbonatized 

rock itself assayed at trace to 1.0 g/t Au. 

History: 

1941: Bralorne Mines Ltd. ; prospecting, open cuts. 

1942-64: Some diamond drilling is reported to have been done 

sometime during this period. 

1964-65: Gunnex Ltd.; silt sampling and prospecting in the 

general area. 

1979-85: Jan Resources Ltd./Lode Resource Corp.; airborne mag/ 

VLF; soil, silt, rock sampling. 

9. 3-W (WWW, Corrigan Creek Mine) Au, Ag, Pb, Cu 

Geology : 

Tongues of granodiorite alternate with masses of hybrid diorite; 

both rock types have been cut by feldspar porphyry dykes. Two 

quartz veins occupy fissures and contain pockets of pyrite, 

galena and sphalerite. Another showing consists of a mineraliz- 

ed, locally quartz-rich, gouge zone. 



Exploration Results : 

No. 1 v e i n  m e a s u r e s  90 m l o n g  by  10-25 c m  w i d e  a n d  is e x p o s e d  i n  

o n e  a d i t ,  f o u r  o p e n  c u t s .  A c h a n n e l  s a m p l e  n e a r  t h e  a d i t  a s s a y e d  

206 g / t  Au, 137  g / t  Ag o v e r  1 0  c m  ( 1 9 3 5 ) .  

N o .  2  v e i n  m e a s u r e s  50 m l o n g  by  20 c m  w i d e .  A c h a n n e l  s a m p l e  

a s s a y e d  250 g / t  Au, 1 8 2  g / t  Ag o v e r  25 c m  ( 1 9 3 5 ) .  

No. 3  v e i n  m e a s u r e s  94 m l o n g  by  5-36 c m  w i d e .  A c h a n n e l  s a m p l e  

a s s a y e d  45 g / t  Au, 3 1  g / t  Ag o v e r  36 c m  ( 1 9 3 5 ) .  G r a b  s a m p l e s  , 

a s s a y e d  248 .6  g / t  Au; a n d  6.2 g / t  Au, 7 g / t  Ag ( 1 9 6 4 ) .  

A r e c e n t l y  d i s c o v e r e d ( ? )  v e i n  m e a s u r e s  300 m l o n g  by  5-61 c m  

wide .  The b e s t  g r a b  s a m p l e  a s s a y e d  58  g / t  Au, 136 .8  g / t  Ag 

( 1 9 7 0 ) .  A g r a b  s a m p l e  t a k e n  by MPH i n  1 9 8 3  r e t u r n e d  1 8 , 0 0 0  ppb  

Au, 3 , 0 6 0  ppm Pb ,  1 2 , 0 0 0  ppm Zn, 1 1 . 2  ppm Ag. 

P r o d u c t i o n  i n  1899-1941 t o t a l l e d  1 0 5  t o f  o r e ,  y i e l d i n g  1 4 , 6 5 0  g  

Au, 1 5 , 5 5 2  g  Ag, 1 1 0 2  kg  Pb a n d  245 k g  Cu. 

History: 

1898-99:  V a r i o u s  o w n e r s ;  s t a k i n g ,  p r o s p e c t i n g ,  o n e  a d i t  d r i v e n .  

1930-35:  F r a n k l i n  R i v e r  Gold  Mines  L t d . ;  d e v e l o p m e n t ,  some 

m i n i n g .  

1 9 4 0 ' s :  V a r i o u s ;  p r o s p e c t i n g ,  s a m p l i n g .  

1963-64: Gunnex L t d . ;  p r o s p e c t i n g ,  s a m p l i n g .  

1970 :  J o h n  C o t o w i c k ;  l i m i t e d  m i n i n g  o p e r a t i o n s .  

1974 :  C o r r i g a n  C r e e k  Gold  Mines  L t d . ;  g e o l o g i c a l  mapping  ( s u r -  

f a c e  a n d  u n d e r g r o u n d ) ,  g e o p h y s i c s ,  t r e n c h i n g ,  s t r i p p i n g ,  1 5  m 

u n d e r g r o u n d  work.  

1 0 .  F i t z w a t e r  Au. A a .  Zn, Pb 

Geology : 

The p r o p e r t y  is u n d e r l a i n  by NNW s t r i k i n g  S i c k e r  Group r o c k s  i n -  

c l u d i n g  Myra F o r m a t i o n  t u f f s ,  f l o w s ,  a n d  c h e r t y  r o c k s  a n d  B u t t l e  



Lake Formation limestone. A major NNW trending thrust fault 

along Rift Creek separates the Myra rocks from the Buttle Lake 

limestone, which is unconformably overlain by Karmutsen Formation 

ma£ ic volcanics. 

Exploration Results: 

Quartz veins hosted by Buttle Lake Formation limestone, silt- 

stone, and argillite occur in a zone which has been indicated by 

strong soil and rock geochemical anomalies and coincident IP 

anomalies to be 1600 m long by 100-400 m wide. The veins contain 

pyrite, sphalerite, arsenopyrite, galena, chalcopyrite, and 

pyrrhotite and have assayed up to 44.57 g/t Au, up to 347.0 g/t 

Ag, up to 16.16% Zn, and up to 1.92% Pb from surface grab 

samples. The veins are up to 30 cm wide. On M6 Creek 6 to 8 

veins occur over an 8 m interval. A series of 6 chip samples 

along a 2 m length of one vein in M6 Creek averaged 21.70 g/t Au 

over an average width of 6.4 cm. Phase I11 diamond drilling (of 

secondary targets) yielded results of up to 0.53 g/t Au over 

1.14 m and 10,624 ppm Zn over 1.03 m. Numerous thin (10-90 cm) 

intersections carrying anomalous Au values (10-1000 ppb Au) were 

located in the 9 drill holes. 

History: 

1984: Schreiber Resources Ltd.; geological mapping and rock 

sampling . 
1986: Eystar Holdings Ltd.; geological mapping and rock, soil, 

and silt sampling. 

1986: Crew Minerals Ltd.; geological mapping, rock and soil 

sampling, magnetometer and VLF-EM surveys. 

1987: Crew Minerals/T.P. Resources Ltd.; geological mapping; 

rock, silt, and soil sampling; IP surveying; diamond 

drilling. 



11. Kitkat Au, A q ,  Cu 

Geology: 

The property is underlain by a sequence of basaltic flows, 

agglomerates, and tuffs of the Nitinat (and Myra?) Formation 

intruded by an assemblage of mafic rocks including gabbro, 

pyroxenite, diorite, and basalt. The intrusive complex may 

represent the Jurassic Westcoast Complex or may be the basement 

on which the Sicker rocks were deposited. Gold mineralization 

occurs in massive sulphide lenses within mafic extrusives west of 

the Nitinat River, and in quartz-iron carbonate altered shear 

zones cutting basaltic rocks east of the river. 

Exploration Results: 

Grab and chip sampling of mineralized outcrops west of the 

Nitinat River has yielded results of up to 3.57 g/t Au; 1.12% Cu; 

300 pprn As; 833 pprn Cr; 1140 pprn Co; 2364 pprn Mo; 360 pprn Pb; 960 

pprn Zn; 3.0 pprn Ag. 5 - 1985 diamond drill holes intersected 

1.52 m of 110 ppb Au, 1.2 pprn Ag, 314 pprn Ni; 50 cm of 190 ppb 

Pd, 871 pprn Co, 1106 pprn Cu, 4133 pprn Ni; and 15 cm of 80 ppb Au, 

4959 pprn Cu. 

Sampling of mineralization east of the river has yielded results 

of up to 2.81 g/t Au as well as a result of 11.40% Cu, 7.6 pprn 

Ag, 80 ppb Au. 

History: 

1963-66: Gunnex Ltd.; regional geological mapping. 

1985: JBL Resources Ltd.; geological mapping (1:10,000), rock 

sampling, soil sampling (853 Cu-Ag-Zn), magnetometer, VLF-EM. 

1985-86: Angle Resources Ltd./Nexus Resource Corp.; 6 BQ DDH for 

595 m, mapping (1:5,000), soil and rock sampling, IP, mag. 



12. Raft Cu, Zn, Ag, Au 

Geology: 

The Raft claims are underlain predominantly by Nitinat Forma- 

tion(?) basalt, pillowed basalt tuff and agglomerate with lesser 

Myra Formation(?) bedded tuff, laminated tuff and chert. The 

mafic volcanics are host to disseminated pyrite, massive pyrite 

pods up to 0.5 m thick by 10 m long associated with quartz- 

epidote-calcite veins and stringers, and minor magnetite in 

pillow interstices and fracture fillings in pillow lava. Pyritic 

dacite sills intruding mafic volcanics have returned values in 

Cu, Zn, Ni, Cr, and Mn. 

Exploration Results: 

Grab sampling of the massive sulphides yielded results of 1379 

pprn Cu, 1.0 pprn Ag. A 1 m (diameter) boulder of massive pyrite 

sampled by BP-Selco returned 544 pprn Cu, 935 pprn Pb, 667 pprn Zn, 

7.0 pprn Ag, 1510 ppb Au. Analyses of up to 2.12% Cu; 1.82% Zn; 

4.4 pprn Ag; 110 ppb Au; 2291 pprn Mo; 32.5 pprn Cd; 328 pprn Cr have 

been obtained from grab sampling of the stringer zone. Dacite 

sills are up to 500 m long by 1 m wide and have yielded up to 

1198 pprn Cu, 760 pprn Zn, 295 pprn Ni, 417 pprn Cr, 2594 pprn Mn. A 

3-15 cm wide quartz vein yielded 320 ppb Au, 940 pprn Zn, 67 pprn 

Cd. A Au soil anomaly 600 m long by up to 200 m wide occurs over 

the stringer zone. A strong Cu-Zn soil anomaly occurs over a 

shear zone in the central to northeastern part of Grid A. Two 

main IP anomalies were located. DDH testing of the IP anomalies 

intersected significant amounts of disseminated to stringer 

pyrite with local chalcopyrite as well as zones of epidote alter- 

ation, silicification, and shearing. The highest analyses were 

12,500 pprn Cu, 3.1 pprn Ag over 95 cm; 18,200 pprn Zn over 31 cm; 

and 20 ppb Au over 64 cm. 



History: 

1963-66: Gunnex Ltd.; silt sampling, regional geological map- 

ping. 

1983: Lode Resource Corp.; silt, soil sampling; geological map- 

ping. 

1985-87: Vanwin Resource Corp.; geological mapping (1:10,000, 

1:5,000), prospecting, rock sampling, VLF-EM, mag, IP, soil 

sampling, 3 DDH for 517 m. 

13. Kitkat Pt Pt, Pd, Ni, Cu 

Geology: 

The property is underlain by a sequence of basaltic flows, 

agglomerates, and tuffs of the Nitinat (and Myra?) Formation 

intruded by an assemblage of mafic rocks including gabbro, 

pyroxenite, diorite, and basalt. The intrusive complex may 

represent the Jurassic Westcoast Complex or may be the basement 

on which the Sicker rocks were deposited. Platinum group metals 

(PGM) are associated with chloritic shear zones in gabbros of the 

intrusive complex. 

Exploration Results: 

Highest values from outcrop are 1.65 g/t Pt, 5.31 g/t Pd, 2012 

ppm Ni, 100 ppb Au, 6550 pprn Cu from a grab sample. Values of up 

to 6702 ppm Cu and up to 5.8 pprn Ag have been returned from other 

grab samples. A diamond drill hole on the showing failed to 

intersect any PGM values at depth. 

Another area on the property 3.5 km to the northeast has returned 

values of up to 145 ppb Pd and up to 100 ppb Pt from grab samples 

and up to 145 ppb Pd over 50 cm in drill core. Anomalous PGM 

values occur in an area 1.5 km long. 



History: 

1985:  JBL R e s o u r c e s  L t d . ;  mapping ( 1 : 1 0 , 0 0 0 )  r o c k  and s o i l  

s a m p l i n g ,  mag, VLF-EM. Showing d i s c o v e r e d .  

1985-86: Angle  R e s o u r c e s  Ltd. /Nexus R e s o u r c e  Corp . ;  mapping 

( 1 : 5 , 0 0 0 ) ,  s o i l  and  r o c k  s a m p l i n g ,  I P ,  mag, 6  DDH f o r  595 m (1 

DDH f o r  90 m on t h e  main Pt-Pd s h o w i n g ) .  

14.  Debbie /Yel low Au. A a  

Geology: 

The p r o p e r t y  is u n d e r l a i n  by v a r i o u s  S i c k e r  Group r o c k s ,  i n c l u d -  

i n g  t h e  N i t i n a t  and Myra F o r m a t i o n s .  The 3  m i n e r a l i z e d  z o n e s  

c u r r e n t l y  b e i n g  e x p l o r e d  o c c u r  t o w a r d s  t h e  s o u t h e r n  end  o f  t h e  

p r o p e r t y ,  where  Myra Fo rma t ion  r o c k s  a r e  i n  f a u l t  c o n t a c t  a l o n g  

t h e  w e s t  s i d e  of  M i n e r a l  Creek  w i t h  N i t i n a t  r o c k s  t o  t h e  e a s t .  

A t  t h e  900 Zone, a  s i l i c i f i e d  q u a r t z  s t o c k w o r k  zone  i n  bedded 

c h e r t ,  c h e r t y  t u f f ,  and j a s p e r  w i t h i n  m a f i c  S i c k e r  v o l c a n i c s  is 

t h e  h o s t  t o  t h e  g o l d  m i n e r a l i z a t i o n .  The M i n e r a l  Creek  Zone, 

t o g e t h e r  w i t h  i t s  e x t e n s i o n  on t h e  a d j a c e n t  Yel low p r o p e r t y ,  

c o n s i s t s  o f  a  p y r i t i c  q u a r t z - c a r b o n a t e  a l t e r e d  f a u l t  zone .  The 

L inda  Zone c o m p r i s e s  a  s e r i e s  o f  a u r i f e r o u s  q u a r t z  v e i n s  i n  

b a r r e n  w a l l r o c k  and may be a n  e x t e n s i o n  of  t h e  o l d  Vancouver  

I s l a n d  Gold Mine (#1  a b o v e ) .  

Exploration Results: 

The 900 Zone h a s  y i e l d e d  r e s u l t s  o f  up  t o  139.82 g / t  Au o v e r  

14.36 m and 38.98 g / t  Au o v e r  13.50 m f rom numerous diamond d r i l l  

h o l e s .  The M i n e r a l  Creek  Zone h a s  been  o u t l i n e d  f o r  a  l e n g t h  o f  

400 m and h a s  y i e l d e d  r e s u l t s  o f  up  t o  3.53 g / t  Au o v e r  21.06 m 

f rom diamond d r i l l  h o l e s .  I n t e r s e c t i o n s  f rom t h e  L inda  Zone 

i n c l u d e  1 .40 m o f  44.91 g / t  Au and 2 .99  m o f  19.82 g / t  Au. 



History: 

1973-85: Westmin Resources Ltd.; (Debbie property and predeces- 

sor claims) mapping, soil sampling, various geophysical sur- 

veys over various parts of very large property. Some mapping 

and rock sampling was carried out at the Mineral Creek site in 

1982 but the mineralization was not discovered until 1986. 

1979-85: Silver Cloud Mines Ltd.; (Yellow property) rock sampl- 

ing, bulldozer trenching, soil sampling, silt sampling, geo- 

logical mapping (1:5,000). 

1986-87: Westmin/Nexus Resource Corp./Angle Resources Ltd.; 

diamond drilling. 

1986-87: Reward Resources Ltd./Angle Resources Ltd.; (Yellow 

property) mapping, soil and rock sampling, IP, 3 trenches for 

154 m; road, trail, bridge construction/up-grading; 20 DDH for 

4976.4 m (to Feb/87; over 15,000 m of diamond drilling planned 

for 1987 season). 



5.0 1987 EXPLORATION PROGRAM 

The 1987 exploration program consisted of reconnaissance geolog- 

ical mapping, prospecting, rock sampling, soil sampling, and test 

magnetometer and VLF-EM surveys. A total of 74 rock samples and 

253 soil samples was collected. Geological mapping was carried 

out over an area of about 2 km2 at a scale of 1:5000. The test 

geophysical surveys were carried out over 1.65 line km (VLF-EM) 

and 0.4 line km (magnetometer). 

5.1 Property Geology 

The most recent mapping by government geologists (Sutherland 

Brown et. al., 1986) shows the Columbia property to be underlain 

east of Rift Creek by McLaughlin Ridge Formation volcanic sand- 

stone, conglomerate, and tuff (equivalent to Myra Formation?) 

intruded by Jurassic hornblende diorite, separated from Triassic 

Karmutsen Formation diabase and microdiorite sills to the west of 

Rift Creek by a thrust fault running just east of Rift Creek. 

Mapping carried out on the property in November and December 1987 

located mainly basaltic volcanic rocks with minor amounts of 

chert, jasper, and felsic volcanics (Drawing No. 5). 

Most of the eastern slope of the Rift Creek valley is underlain 

by a package of fine- to medium-grained basaltic rocks which vary 

from massive to foliated, often have an agglomeratic appearance 

with pyroxene phenocrysts, locally are pillowed, and which con- 

tain minor amounts of chert, jasper, and felsic volcanics in 

indeterminate shaped and sized masses. This package is inter- 

preted as a wide zone of mixed fault slices of Nitinat Formation 

mafic volcanics and Myra Formation (intermediate to) felsic vol- 

canic~ and siliceous sediments. The upper parts of the east side 

of Rift Creek valley and the rest of the property to the east are 

underlain mainly by Nitinat Formation basalts. Aqglomerate (Unit 

la) consists of dark to medium green to grey fine- to medium- 



grained basalt containing 10-50% indistinct, slightly paler 

clasts up to 10-15 cm in size of fine-grained basalt with 

abundant pyroxene phenocrysts up to 1 cm in size. Foliated 

basalt (Unit lb) is fine- to very fine-grained, dark to light 

green, possibly tuffaceous and usually moderately carbonatized. 

Foliation generally strikes NNW and dips steeply to the west, or 

less commonly to the east. Diabase (Unit lc) is medium- to 

coarse-grained, dark to medium green, and massive. It may repre- 

sent a shallow intrusive or a thick flow. Porphyritic basalt 

(Unit Id) comprises very fine-grained medium grey matrix with 

10-15% irregular feldspar phenocrysts. Silicified basalt (Unit 

le) is variable in colour (due mainly to variable associated 

pyrite content) from grey to green to brown, yellow, and reddish. 

Pervasive silicification appears to be associated with quartz 

veining as the strength of wallrock silicification decreases away 

from the veins. Locally, silicified zones were noted without 

accompanying quartz veins. Very fine-grained light green cherty 

basalt (Unit If) is present in minor amounts only. Pillowed 

basalt (Unit lg) was identified in 2 places. It consists of 

light green-grey fine-grained basalt, locally containing 5-10% 

pyroxene phenocrysts to 3 mm across. Pillows are indistinct, but 

appear to range up to 1 m by 3 m in size. In the outcrop at LlS, 

4+00W distinct white-weathering cherty, pyritic material appears 

to form fillings in interstices between pillows. Hornfels/meta- 

basalt (Unit lh) was not observed during the 1987 work. It was 

mapped by Laanela (1986) in the northeastern corner of the pro- 

perty. 

Unit 2 rocks occur in minor amounts, apparently randomly scatter- 

ed over the east side of Rift Creek valley to about 400 m 

elevation. Felsic volcanics (Unit 2a) include fine-grained 

massive pale bluish grey to bright green dacite and one outcrop 

of subvolcanic rhyodacite containing 10-20% quartz eyes. Jasper 

(2b) is found only in small lenses up to 10 cm wide by up to 

several metres long. It is light red to purple to black, crypto- 

crystalline, locally laminated but usually massive, and generally 



slightly to moderately magnetic. Chert (2c) is found between 

pillows of Unit lg at LlS, 4+00W and interbedded with fine-grain- 

ed Unit 1 basalt near LlOS, 4+00W. At the LlOS locality the 

chert is light green to maroon, weathering white to pink. 

Rocks west of Rift Creek include Buttle Lake Formation limestones 

(Unit 3) and Karmutsen Formation(?) rocks (Unit 4). 

The limestone is white, massive, slightly recrystallized and 

contains abundant white quartz stringers with local quartz veins 

up to 8 cm wide. None of the quartz contains sulphides. 

The "Karmutsen" rocks include mafic volcanics and/or subvolcanic 

intrusives which are extensively altered near(?) small aplitic 

intrusions. It is not clear whether these rocks actually belong 

to the Karmutsen Formation. The presence of pyroxene porphyritic 

agglomerates very similar in appearance to those of Unit la 

suggest that the rocks west of Rift Creek may be Nitinat Forma- 

tion rocks, however, all previous workers (Muller 1977, 1980; 

Sutherland Brown, et. al., 1986) have mapped Karmutsen rocks in 

this area. Whole rock analyses of several samples from this area 

tend to support the Nitinat, as the rocks are indicated to be 

calc-alkaline rather than tholeiitic. Most of the outcrops are 

of fine- to medium-grained medium to dark green to grey, massive 

basalt (Unit 4). Locally, epidote - + quartz stringering is 

common. Aqglomerate (Unit 4a) looks exactly like Unit la agglom- 

erate, with indistinct pyroxene porphyritic, somewhat lighter 

coloured, clasts to at least 10 cm in a fine-grained dark to 

medium green matrix. Altered basalt (Unit 4b) is pale green- 

grey, weathering pale creamy brown, fine- to medium-grained, and 

fairly hard (about hardness 5-61. Thin section study of sample 

18444 shows a high content of prehnite which is an alteration 

product of feldspar. It occurs next to aplite dykes as well as 

in outcrops with no apparent nearby intrusive. It is most likely 



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

S t r o n g l y  t o  i n t e n s e l y  f o l i a t e d  ( l o c a l l y  p h y l l i t i c )  l i g h t  g r e e n -  

g r e y ,  w h i t e  w e a t h e r i n g  s i l t s t o n e  t o  muds tone  ( U n i t  4 c )  is i n t e r -  

bedded w i t h  s m a l l  amounts  o f  m a s s i v e  d a r k  g r e e n  f i n e - g r a i n e d  

b a s a l t .  

I n t r u s i v e  r o c k s  have  a l l  been  i n c l u d e d  i n  t h e  I s l a n d  I n t r u s i o n s  

a l t h o u g h  some ( 5 b ,  5 c )  c o u l d  b e l o n g  t o  t h e  T e r t i a r y  C a t f a c e  

I n t r u s i o n s .  G r a n o d i o r i t e  t o  q u a r t z  d i o r i  t e  ( U n i t  5 a )  was mapped 

by L a a n e l a  ( 1 9 8 6 )  i n  t h e  n o r t h w e s t e r n  c o r n e r  o f  t h e  p r o p e r t y .  

Gabbro ( U n i t  5 b )  is  m a s s i v e ,  medium-gra ined ,  w i t h  a  d e f i n i t e  

i n t r u s i v e  t e x t u r e .  A p l i t e  ( U n i t  5 c )  is  w h i t e  t o  p a l e  b l u i s h -  

g r e y ,  m a s s i v e ,  h a r d ,  and c o n t a i n s  15-20% s m a l l  f a i n t  q u a r t z  e y e s .  

I t  l a c k s  t h e  t y p i c a l  s u g a r y  t e x t u r e  of  a p l i t e ,  b u t  t h i n  s e c t i o n  

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

A p l i t e  is mapped o n l y  on t h e  west s i d e  o f  R i f t  Creek  and a p p e a r s  

t o  have  c a u s e d  e x t e n s i v e  a l t e r a t i o n  z o n e s  i n  t h e  h o s t  b a s a l t s .  

A s  s t a t e d  above ,  a  m a j o r  n o r t h  n o r t h w e s t  t r e n d i n g  f a u l t  zone 500 

t o  700 m w ide  h a s  been  i n f e r r e d  t o  b e  p r e s e n t  o n  t h e  e a s t  s i d e  o f  

R i f t  Creek based  on  p r e v i o u s  mapping ( M u l l e r  1977 ,  1980;  S u t h e r -  

l a n d  Brown e t .  a l . ,  19861 ,  t h e  p r e s e n c e  of  r o c k s  b e l i e v e d  t o  

b e l o n g  t o  t h e  Myra Fo rma t ion  mixed w i t h  t h o s e  o f  t h e  N i t i n a t  

F o r m a t i o n ,  and t h e  p r e s e n c e  o f  z o n e s  of  s t r o n g  t o  i n t e n s e  

f o l i a t i o n .  

5 .1 .1  M i n e r a l i z a t i o n  and Rock Sampl ing  

A t o t a l  o f  74 r o c k  s a m p l e s  was c o l l e c t e d  d u r i n g  t h e  c o u r s e  o f  

1987 f i e l d w o r k .  A l l  r o c k  s a m p l e s  were a n a l y z e d  f o r  Au and by 

30-e lement  ICP. Samples  which  r e t u r n e d  e l e v a t e d  N i ,  C r ,  C o ,  Cu, 

a n d / o r  Au v a l u e s  were  t h e n  a n a l y z e d  f o r  Au, P t ,  and Pd ( 1 9  

s a m p l e s  t o t a l ) .  Rock sample  d e s c r i p t i o n s  and s e l e c t e d  r e s u l t s  

a r e  i n c l u d e d  i n  Appendix 11; f u l l  r e s u l t s  o f  r o c k  sample  a n a l y s e s  

a r e  l o c a t e d  i n  Appendix 111; s a m p l e  l o c a t i o n s  and s e l e c t e d  

r e s u l t s  a r e  p l o t t e d  on  Drawing No. 5.  



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

t y p e s  o n  t h e  p r o p e r t y .  U n i t  1 m a f i c  v o l c a n i c s  commonly c o n t a i n  

t r a c e  t o  1% d i s s e m i n a t e d  p y r i t e  w i t h  l o c a l  c o n c e n t r a t i o n s  o f  up 

t o  10% p y r i t e .  The o n l y  s i g n i f i c a n t  a n a l y s e s  f rom U n i t  1 r o c k s  

were f rom s a m p l e s  c u t  by q u a r t z  a n d / o r  e p i d o t e  v e i n s .  The b e s t  

g o l d  v a l u e  was 170  ppb f rom sample  17567 ,  a  q u a r t z  v e i n e d  s i l i c i -  

f i e d  b a s a l t .  I n  t h e  n o r t h  c e n t r a l  p a r t  o f  t h e  p r o p e r t y  s e v e r a l  

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

( s a m p l e  18287 - 2193 ppm Cu w i t h  1 8  ppb A u ) ;  s i l i c i f i e d ,  e p i d o t e  

s t r i n g e r e d  b a s a l t  ( s a m p l e  18288  - 1757 ppm C u ) ;  and a  q u a r t z  v e i n  

( s a m p l e  18451  - 1514 ppm Cu) .  Two s a m p l e s  o f  s i l i c i f i e d  b a s a l t  

f rom n e a r  L12S ( 1 7 5 6 8 ,  17570)  c o n t a i n i n g  > I%-10% d i s s e m i n a t e d  

p y r i t e  r e t u r n e d  e l e v a t e d  A s  l e v e l s  ( 3 8 ,  6 4  ppm, r e s p e c t i v e l y )  b u t  

low Au v a l u e s .  Sample 17553 ,  o f  e p i d o t e  - + q u a r t z  v e i n e d  b a s a l t  

r a n  30 ppb Au. E l e v a t e d  t o  anomalous  N i  and C r  v a l u e s  were 

r e t u r n e d  f rom s a m p l e s  17561 ,  18295 ,  and 25104 p r o m p t i n g  sub-  

s e q u e n t  a n a l y s i s  f o r  P t  and Pd. R e s u l t s  a r e  p r e s e n t e d  below: 

10  
10  1 0  ppb Au 
20 

A l l  o f .  t h e s e  s a m p l e s  r e t u r n e d  <10  ppb Pd. 

Resampl ing  of  t h e  "Main Zone" ( L a a n e l a ,  1 9 8 6 )  con£ i rmed t h e  1986 

r e s u l t s  w i t h  h i g h  Cu - + Ag v a l u e s  and low Au, P t ,  and  Pd v a l u e s .  

The Main Zone c o n s i s t s  o f  a  h i g h l y  s i l i c i f i e d  - + e p i d o t i z e d  ( s h e a r  

zone? )  w i t h  l o c a l  c o n c e n t r a t i o n s  o f  up  t o  30-60% p y r i t e  and <5% 

c h a l c o p y r i t e .  Samples  18282 and 18283  were c o l l e c t e d  f rom t h e  

Main Zone, w h i l e  s ample  18284 was c o l l e c t e d  f rom a  n e a r b y  

( a s s o c i a t e d ? )  q u a r t z  v e i n ,  w i t h  t h e  f o l l o w i n g  r e s u l t s :  

Cu (ppm) Ag (pprn) Au (ppb) P t ( p p b )  Pd (ppb) 



U n i t  2  r o c k s  g e n e r a l l y  c o n t a i n  a t  l e a s t  m ino r  d i s s e m i n a t e d  

p y r i t e .  The l a r g e s t  o u t c r o p ,  s o u t h  of  LlOS d o e s  n o t  a p p e a r  t o  

c o n t a i n  a n y  s u l p h i d e s ,  however .  Samples  f rom t h i s  u n i t  a r e  

r e m a r k a b l y  d e v o i d  o f  anomalous  v a l u e s .  Samples  17556 ,  17557 ,  

17562 ,  and 18442 d o  n o t  c o n t a i n  any  anomalous  v a l u e s ,  w h i l e  

s a m p l e s  17563  and 18443  a r e  anomalous  o n l y  i n  La ( 2 0  and 24 ppm, 

r e s p e c t i v e l y ) .  Sample  17558  r e t u r n e d  t h e  b e s t  ( a l b e i t  l o w )  

r e s u l t s ,  w i t h  8  ppb Au, 51  pprn A s ,  and  104  pprn Ba. 

U n i t  3  was n o t  sampled  a s  i t  is n o t  m i n e r a l i z e d  and is o u t s i d e  

t h e  p r o p e r t y  boundary  i n  any  c a s e .  

The b e s t  r e s u l t s  were r e t u r n e d  f rom U n i t  4  r o c k s ,  wh ich ,  i n  

g e n e r a l ,  c o n t a i n  few s u l p h i d e s .  L o c a l l y ,  amounts  o f  d i s s e m i n a t e d  

t o  s t r i n g e r  p y r i t e  up t o  2-5% a r e  p r e s e n t .  I n  s e v e r a l  p l a c e s ,  

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

h i g h  g o l d  v a l u e s .  Sample 18285 ,  o f  a  3-4 c m  wide p y r i t e  v e i n  

r e t u r n e d  an  a s s a y  o f  16.22 g / t  Au w i t h  3.7 pprn Ag, 521  pprn Co, 43 

pprn A s ,  and  772 pprn Cu, w h i l e  s ample  18286 ,  o f  t h e  b a s a l t  h o s t  

i m m e d i a t e l y  a d j a c e n t  t o  t h e  p y r i t e  v e i n  a s s a y e d  0.45 g / t  Au. 

Ano the r  s m a l l  p y r i t e  v e i n  (1  c m  w i d e )  i n  weak ly  s i l i c i f i e d  b a s a l t  

f rom a b o u t  1 . 5  m s o u t h  o f  18285  a s s a y e d  2.06 g / t  Au w i t h  104  pprn 

Co ( s a m p l e  1 7 5 7 1 ) .  Two more s a m p l e s  f rom t h i s  o u t c r o p  a l s o  

r e t u r n e d  anomalous  v a l u e s :  s ample  17551  - 56 ppb Au, 1654  pprn 

Cu, 113  pprn Co; s ample  18300 - 22 ppb Au. Mass ive  p y r i t e  pods  i n  

e p i d o t e - a l t e r e d  b a s a l t  f l o a t  ( s a m p l e  1 8 4 3 3 )  r a n  380 ppb Au, 41  

pprn Pb, 268 pprn Zn, 160  pprn C O ,  42 pprn A s ,  and 10  ppb Pd. 

A n o t h e r  f l o a t  s a m p l e  w i t h  m a s s i v e  p y r i t e  ( 1 8 4 4 0 )  r a n  70 ppb Au, 

253 pprn Co, 20 ppb P t ,  1 0  ppb Pd. An e l e v a t e d  p l a t i n u m  a n a l y s i s  

( 2 0  ppb )  was r e t u r n e d  f rom sample  18445 ,  a  weakly  p y r i t i c  (1%) 

a g g l o m e r a t e .  

The i n t r u s i v e  r o c k s  mapped i n  t h e  1987 program ( U n i t s  5b ,  5 c )  d o  

n o t  c o n t a i n  any 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 .  A s ample  

( 1 8 4 3 6 )  o f  U n i t  5 c  a p l i t e  w i t h  no  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  

r e t u r n e d  t h e  b e s t  p l a t i n u m  v a l u e ,  o f  35 ppb.  



5.1.2 Whole Rock 

Seven of the rock samples were chosen for whole rock analysis to 

aid in identifying rock type and stratigraphic position. The 

analyses were then entered in a computer program which normalizes 

the values, calculates cation percentages and ratios, and clas- 

sifies the rock type using 4 different classification systems. 

The analyses are included in Appendix I11 while the computer rock 

type classifications are located in Appendix IV. 

In general the whole rock analyses are consistent with the field 

identifications. As mentioned in section 5.1 above, the whole 

rock analyses of rocks west of Rift Creek indicate that they are 

calc-alkaline rather than tholeiitic which supports the theory 

that these rocks belong to the Sicker Group rather than the 

Karmutsen Formation. 

5.1.3 Thin Sections 

Thin sections were prepared from five of the rock samples to 

determine rock type, alteration, and protolith. Detailed 

descriptions of the thin sections are included in Appendix V. 

Extensive prehnite alteration was identified in sample 18444, 

which was confirmed as an altered basaltic rock. Sample 18449, 

which was identified in the field as a basalt was identified in 

thin section as an intermediate to mafic intrusive (diorite). It 

is likely that this rock represents a shallow intrusive equiva- 

lent (feeder) to the basalts found elsewhere on the property. 

The thin section identifications of the other 3 samples confirm 

field identifications. 



5.2 Soil Sampling 

The s o i l  s a m p l i n g  s u r v e y  was c a r r i e d  o u t  o v e r  t h e  w e s t e r n  p o r t i o n  

o f  t h e  p r o p e r t y .  L i n e s  4N, 2N, 0 ,  2S, 4S, and 6 s  were e x t e n d e d  

f rom t h e  end o f  t h e  1986  g r i d  t o  t h e  w e s t e r n  e d g e  o f  t h e  pro-  

p e r t y .  L i n e s  1s and 3 s  were e s t a b l i s h e d  i n  a n  a t t e m p t  t o  p r o v i d e  

" f i l l - i n "  l i n e s  t o  c o n f i r m  and b e t t e r  d e l i n e a t e  Au s o i l  a n o m a l i e s  

on  l i n e s  0, 2S, and 4s .  Samples  ( a  t o t a l  o f  253 )  were c o l l e c t e d  

a t  25 m i n t e r v a l s  o n  a l l  1987 l i n e s ,  a t  d e p t h s  of  10-30 c m ,  o f  

t h e  B h o r i z o n  s o i l  w h e r e v e r  p o s s i b l e .  They were s u b s e q u e n t l y  

a n a l y z e d  f o r  Au a t  R o s s b a c h e r  Lab, Burnaby ,  B .C . ,  and  by 30-e le -  

ment ICP a t  A c m e  A n a l y t i c a l  Lab, N o r t h  Vancouve r ,  B.C. R e s u l t s  

f o r  Au, Ag, A s  and Cut Pb ,  Zn a r e  shown o n  Drawing No. ' s  7 and 8 ,  

r e s p e c t i v e l y .  Sample l o c a t i o n s  a r e  p l o t t e d  o n  Drawing No. 6 .  

R e s u l t s  above  t h r e s h o l d  ( a s  d e t e r m i n e d  by L a a n e l a ,  1 9 8 6 )  f rom t h e  

1986  s u r v e y ,  w e s t  o f  t h e  b a s e l i n e ,  a r e  a l s o  p l o t t e d  o n  Drawing 

No.'s 7  and 8 .  Con tou r  i n t e r v a l s  were c h o s e n  a f t e r  s t a t i s t i c a l  

a n a l y s i s  o f  t h e  1987 r e s u l t s ,  a s  summarized below.  

T h r e s h o l d  1 5  0.4 1 3  92 12  66  

Anomalous 20 0.6 19  124  1 5  84 

M o d e r a t e l y  
Anomalous 32 >0.8 29 187  21  > I 1 8  

S t r o n g l y  
Anomalous 5 5  - >50 >312 >34 - 

Very Anomalous >99  - - - - - 

These  anomalous  v a l u e s  were a l s o  u s e d  f o r  t h e  1986  d a t a ,  f o r  

p u r p o s e s  of  o u t l i n i n g  g e o c h e m i c a l  a n o m a l i e s  on  Drawing No. ' s  7  

and 8.  



5.2.1 Results 

The most significant anomalies occur at or near the bottom of 

Rift Creek. Elsewhere, the anomalies are small and generally 

rather weak. 

In the northwestern corner of the property on L4N is a strong 

6-sample gold anomaly with coincident As, Zn, and Pb anomalous 

values. Peak values are 380 ppb Au, 23 ppm As, 102 ppm Zn, and 

20 ppm Pb. The anomalies are open to the northwest, however, the 

area to the northwest is off the property. 

A long, narrow Au anomaly with a peak value of 1260 ppb Au 

extends from L4N, 8+75W approximately along the course of Rift 

Creek to L6S, 7+50W. It is about 1200 m long by 30-120 m wide 

and is open to both the north and south. On L4N and L2N, weakly 

anomalous As and Zn values occur within the Au anomaly. The 

south end of the Au anomaly on lines 4s-8s is coincident with the 

western edge of a Zn anomaly. 

Several other gold anomalies, mainly weak, and mostly single- 

sample anomalies occur on lines 2N to 4s. Two of the stronger 

anomalies are at L2N, 4+75W (110 ppb Au) and LO, 1+50W to LlS, 

2+50W (65, 60 ppb Au). A gold anomaly at the western end of LO 

includes the site of rock sample 18443, which ran 380 ppb Au. 

Soil sampling was not carried out over the area of rock sample 

18285, which assayed 16.22 g/t Au. 

Silver anomalies are generally scattered, small, and weak, and 

have little correlation to other anomalies. 

The largest arsenic anomaly is 450 m long (open to the south) by 

30-200 m wide on lines 4s to 8S, east of Rift Creek. Values in 

the anomaly range up to 60 ppm As. It is coincident with the 

eastern edge of a large Zn anomaly and with a single anomalous Au 

value of 25 ppb at L4S, 5+0OW. Elsewhere, small As anomalies 

occur on L4N associated with the Au anomalies; at L2N, 10+75W (91 

ppm As); and LlS, 5+50W (33 ppm As). 



Copper  a n o m a l i e s  a r e  m a i n l y  s m a l l ,  weak, and s c a t t e r e d .  The 

s t r o n g e s t ,  a t  L4N, 0+50W, c o m p r i s e s  a  s i n g l e  v a l u e  o f  319 ppm Cu. 

Two r o c k  s a m p l e s  c o l l e c t e d  f rom w i t h i n  t h e  Cu anomaly  r e t u r n e d  

2193 ppm Cu ( s a m p l e  18287)  and 1757  ppm Cu ( s a m p l e  1 8 2 8 8 ) .  

Lead a n o m a l i e s  a r e  a l s o  g e n e r a l l y  s m a l l ,  weak, and s c a t t e r e d .  

The l a r g e s t  anomaly i s  on  l i n e s  6 s  and 8S,  p a r t i a l l y  c o i n c i d e n t  

w i t h  t h e  Zn anomaly ,  and f l a n k i n g  t h e  A s  anomaly  t o  t h e  e a s t .  

The peak  v a l u e  i s  1 8  ppm Pb. 

The main z i n c  anomaly o c c u r s  on l i n e s  4 s  t o  6S, e a s t  of R i f t  

Creek .  I t  is  open  t o  t h e  s o u t h  and s o u t h w e s t  and i n c l u d e s  v a l u e s  

o f  u p  t o  134  pm Zn. On i t s  w e s t e r n  s i d e  i t  is c o i n c i d e n t  w i t h  

t h e  main Au anomaly ,  w h i l e  o n  i t s  e a s t e r n  s i d e  t h e  main A s  

anomaly o c c u r s .  The o t h e r  Zn a n o m a l i e s  i n c l u d e  o n e  a t  t h e  w e s t -  

e r n  end o f  L4N, a s s o c i a t e d  w i t h  Au, A s ,  and Pb anomalous  v a l u e s ,  

and a  weak anomaly c o i n c i d e n t  w i t h  t h e  n o r t h e r n  end o f  t h e  main 

Au anomaly.  

5.3 Geophysics 

T e s t  VLF-EM and magne tome te r  s u r v e y i n g  was c a r r i e d  o u t  o v e r  l i n e  

2 s  a t  2 5  m i n t e r v a l s  t o  d e t e r m i n e  w h e t h e r  c o m p l e t e  c o v e r a g e  o f  

t h e  g r i d  i s  w a r r a n t e d .  Due t o  t h e  e x t r e m e l y  w e t  c o n d i t i o n s  a t  

t h e  t i m e ,  t h e  magnetometer  m a l f u n c t i o n e d  a f t e r  o n l y  400 m and t h e  

rest of t h e  l i n e  was s u r v e y e d  o n l y  w i t h  t h e  VLF-EM. 

5.3 .1  VLF-EM 

The VLF-EM s u r v e y  was c a r r i e d  o u t  w i t h  a  S a b r e  27 u s i n g  t h e  

S e a t t l e  VLF s t a t i o n .  The c o u p l i n g  w i t h  S e a t t l e  was p o o r ,  a s  t h e  

l i n e  b e a r s  a p p r o x i m a t e l y  080' and t h e  d i r e c t i o n  t o  S e a t t l e  is  

a b o u t  110'. C o u p l i n g  w i t h  t h e  C u t l e r  s t a t i o n  i s  s l i g h t l y  b e t t e r  

( b e a r i n g  095' t o  C u t l e r )  b u t  t h e  s i g n a l  i s  v e r y  weak. 





The VLF-EM profile of L2S is generally flat, with one moderate 

conductor and 4 weak conductors interpreted from Fraser-filtered 

data (Figure 9). The moderate conductor occurs near the top of 

the ridge and may reflect a topographic effect rather than a bed- 

rock conductor. The weak conductors may represent poor bedrock 

conductors or topographic/cultural "noise". A weak VLF-EM con- 

ductor at 2+87E flanks a very weak magnetic high at 2+50E. These 

anomalies may be an expression of the "Main Zone" mineralized 

shear zone. The weak conductor at 2+87W is on line with the soil 

geochemical Au anomaly on lines 0 and IS, although there are no 

anomalous Au values over the conductor itself. The results of 

the test VLF-EM survey do not indicate that full coverage of the 

grid is warranted. 

5.3.2 Magnetometer 

The magnetometer survey was carried out with a Geonics G86 proton 

precession magnetometer. The readings obtained before equipment 

failure indicate very little variation in the magnetic field 

(Figure 10). These results do not indicate a need for completion 

of magnetometer surveying over the whole grid. Completion of 

L2S, however, would allow a comparison of the VLF-EM and mag- 

netometer data; if VLF-EM anomalies are supported by magnetic 

anomalies, a full survey of the grid may be warranted. 
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6.0 PROPOSED WORK PROGRAM 

The f o l l o w i n g  work program is d e s i g n e d  t o  f o l l o w  up r e s u l t s  o f  

1987 f i e l d  work,  which i n d i c a t e  t h a t  t h e  w e s t e r n  p o r t i o n  o f  t h e  

p r o p e r t y  h a s  b e t t e r  m i n e r a l  p o t e n t i a l  t h a n  t h e  e a s t .  

6.1 Plan 

P h a s e  I e x p l o r a t i o n  is p l a n n e d  t o  e x p l o r e  and f u r t h e r  d e l i n e a t e  

anomalous a r e a s  l o c a t e d  by 1987 s o i l  and r o c k  s a m p l i n g .  Ad- 

d i t i o n a l  s o i l  s a m p l i n g  l i n e s  w i l l  be  e s t a b l i s h e d  be tween  e x i s t i n g  

l i n e s  t o  p r o v i d e  100  m l i n e  s p a c i n g  o v e r  t h e  R i f t  Creek Au 

anomaly and t o  e x t e n d  g r i d  c o v e r a g e  t o  t h e  s o u t h  t o  c o v e r  t h e  

a r e a  of  t h e  a u r i f e r o u s  p y r i t e  v e i n  ( s a m p l e  1 8 2 8 5 ) .  Over t h e  a r e a  

o f  t h e  Au showing ,  l i n e  s p a c i n g  w i l l  b e  d e c r e a s e d  t o  50 m i n  

o r d e r  t o  p r o v i d e  a  b e t t e r  c h a n c e  o f  d e t e c t i n g  t h e  m i n e r a l i z a t i o n  

which o c c u r s  i n  s m a l l  na r row v e i n s .  I d e a l l y ,  s o i l  s a m p l i n g  would 

be  c a r r i e d  o u t  d u r i n g  t h e  summer months  when w a t e r  l e v e l s  i n  R i f t  

Creek  a r e  low. 

D e t a i l e d  g e o l o g i c a l  mapping and p r o s p e c t i n g  is t o  b e  c a r r i e d  o u t  

o v e r  t h e  a r e a  of  s o i l  a n o m a l i e s  and t h e  Au showing w i t h  t h e  aim 

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

s i o n s  o f ,  o r  g e o l o g i c a l  c o n t r o l s  on ,  t h e  showing.  Hand t r e n c h i n g  

of  s o i l  a n o m a l i e s  w i l l  be  c a r r i e d  o u t  where o v e r b u r d e n  d e p t h s  a r e  

n o t  t o o  g r e a t  t o  r e a c h  bed rock .  

Depending on t h e  r e s u l t s  of  P h a s e  I work, Phase  I1 is p l a n n e d  t o  

c o m p r i s e  I P  s u r v e y i n g  o v e r  g e o c h e m i c a l l y  o r  g e o l o g i c a l l y  f a v o u r -  

a b l e  a r e a ( s )  f o l l o w e d  by diamond d r i l l i n g  o f  t h e  h i g h e s t  p r i o r i t y  

I P  t a r g e t s .  

C o s t  e s t i m a t e s  f o r  Phase  I and Phase  I1 e x p l o r a t o n  a r e  summarized 

below. 



6.2 Budget 

Phase I 

Mob/Demo b 
Personnel 
Equipment Rental 
Support Costs 
Analyses 
Consulting 
Report Preparation 
Administration 
Contingency 

Total, say 

Phase I1 

IP surveying (including linecutting) 
Diamond drilling (including geologist, 
assays) 

Consulting and Report 
Contingency 

Total, say 

6 .3  Schedule 

Phase I work is estimated to require 2 to 3 weeks for completion 

of field work, while Phase I1 will take approximately 6 weeks for 

completion of field work. 



7 . 0  CONCLUSIONS 

1. The Columbia p r o p e r t y  is u n d e r l a i n  by S i c k e r  Group r o c k s  

e a s t  of R i f t  C r e e k ,  and by a n  e n i g m a t i c  package  o f  b a s a l t i c  

and a l t e r e d  b a s a l t i c  r o c k s  w e s t  o f  R i f t  Creek which have  

been  p r e v i o u s l y  mapped a s  Karmutsen F o r m a t i o n ,  b u t  which may 

a c t u a l l y  a l s o  b e l o n g  t o  t h e  S i c k e r  Group. A  m a j o r  NNW 

t r e n d i n g  f a u l t  zone  o c c u r s  on t h e  e a s t  s l o p e  o f  R i f t  Creek 

v a l l e y .  

Rock s a m p l i n g  y i e l d e d  a  r e s u l t  of 16 .22  g / t  Au f rom a  3-4 cm 

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

t h e  p r o p e r t y .  Four  o t h e r  s a m p l e s  f rom t h e  same o u t c r o p  a l s o  

r e t u r n e d  e l e v a t e d  t o  anomalous  Au v a l u e s  of  22 ppb,  56 ppb,  

0 . 4 5  g / t ,  and 2.06 g / t .  O t h e r  s a m p l e s  f rom w e s t  of R i f t  

Creek  r e t u r n e d  v a l u e s  o f  380 ppb Au; 70 ppb Au; 35 ppb P t .  

Resampl ing  o f  t h e  Main Zone c o n f i r m e d  1986 r e s u l t s  w i t h  

anomalous  Cu - + Ag v a l u e s  and l i t t l e  o r  no Au, P t ,  o r  Pd. 

3. S o i l  s a m p l i n g  o u t l i n e d  a  n a r r o w  g o l d  anomaly which approx-  

i m a t e l y  f o l l o w s  R i f t  Creek f o r  1200 m and is  open  a t  b o t h  

e n d s .  A 450 m l o n g  a r s e n i c  anomaly o c c u r s  e a s t  o f  t h e  s o u t h  

end o f  t h e  g o l d  anomaly ,  s e p a r a t e d  f rom t h e  g o l d  anomaly by 

a  z i n c  anomaly.  

4 .  T e s t  VLF-EM and magnetometer  s u r v e y s  f a i l e d  t o  l o c a t e  any 

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

methods  a r e  p r o b a b l y  o f  l i t t l e  o r  n o  u s e  on  t h e  Columbia 

p r o p e r t y .  

5. The r e s u l t s  o f  1987 e x p l o r a t i o n  i n d i c a t e  t h a t  t h e  w e s t e r n  

p o r t i o n  o f  t h e  Columbia p r o p e r t y  h a s  b e t t e r  m i n e r a l  p o t e n -  

t i a l  t h a n  t h e  e a s t .  

6 .  F u r t h e r  e x p l o r a t i o n  of t h e  Columbia p r o p e r t y  i n c l u d i n g  geo- 

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

1987 work. A d d i t i o n a l  work i n c l u d i n g  I P  s u r v e y i n g  and 

diamond d r i l l i n g  may a l s o  be w a r r a n t e d .  



8.0 RECOMMENDATIONS 

1. I t  is recommended t h a t  d e t a i l e d  g e o l o g i c a l  mapping and 

p r o s p e c t i n g  be  c a r r i e d  o u t  o v e r  t h e  a r e a  o f  t h e  Columbia 

p r o p e r t y  w e s t  o f  R i f t  Creek  and i n  t h e  a r e a s  o f  Au s o i l  

a n o m a l i e s  e a s t  o f  R i f t  Creek .  

2.  Hand t r e n c h i n g  o f  Au s o i l  a n o m a l i e s  is  recommended t o  be 

c a r r i e d  o u t ,  where  o v e r b u r d e n  d e p t h s  a r e  n o t  too g r e a t ,  i n  

a n  a t t e m p t  t o  f i n d  a  bed rock  s o u r c e  f o r  t h e  Au v a l u e s .  

3 .  I t  i s  recommended t h a t  a d d i t i o n a l  g r i d  l i n e s  be  e s t a b l i s h e d  

and s o i l  sampled  t o  p r o v i d e  100  rn l i n e  s p a c i n g  o v e r  t h e  

e n t i r e  w e s t e r n  end  o f  t h e  p r o p e r t y  and 50 m l i n e  s p a c i n g  

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

4 .  The above  work i s  recommended t o  b e  c a r r i e d  o u t  a s  P h a s e  I 

e x p l o r a t i o n  o f  t h e  Columbia p r o p e r t y  a t  a n  e s t i m a t e d  cost  of 

$38 ,  500. 

5.  C o n t i n g e n t  upon f a v o u r a b l e  P h a s e  I r e s u l t s ,  P h a s e  I1 e x p l o r -  

a t i o n  c o n s i s t i n g  o f  t a r g e t  d e f i n i t i o n  by I P  s u r v e y i n g  f o l -  

lowed by diamond d r i l l i n g  o f  t h e  h i g h e s t  p r i o r i t y  t a r g e t s  is 

recommended a t  a n  e s t i m a t e d  c o s t  o f  $115,000.  

R e s p e c t f u l l y  s u b m i t t e d ,  
MPH CONSULTING LIMITED 

T. N e a l e ,  S .Sc .  

J a n u a r y  1 4 ,  1988  
Vancouve r ,  B.C. 
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List of Personnel and Statement 
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LIST OF PERSONNEL AND STATEMENT OF EXPENDITURES 

@& 
The following expenditures have been incurred as the Columbia 
property, as defined in this report, for the purposes of mineral 
exploration during the periods of November 9-23 and December 4-8, 
1987. 

Personnel: 

T. Neale, B.Sc., Geologist 
31.25 days @ $375 

C. Naas, B.Sc., Geologist 
4 days @ $250 

K. Lund, Geophysicist 
1 day @ $350 

J. Lang, Geophysical Tech./Soil 
4 days @ $150 

R. Soles, Prospector 
4 days @ $250 

T. Styan, Soil Sampler 
4 days@$150 

B. Davidson, Soil Sampler 
2 days @ $150 

J. Coates, Soil Sampler 
2 days@$150 

R. Bonnar, Assistant 
3 days @ $150 

A. McMurdo, Assistant 
1 day @$I50 

G. Lorenzetti, B.Sc., Assistant 
0.25 days @ $150 

T.G. Hawkins, P.Geo1. 
4 days @ $500 

J.S. Getsinger, Ph.D. 
2 days @ $350 

350.00 
Sampler 

600.00 

Disbursements: 

Food and Accommodation $ 2,426.99 
Transportation 2,551.32 
Equipment Rental 310.00 
Miscellaneous (phone, courier, supplies) 111.17 
Analyses: 

74 rocks (Au, ICP) @ $14 1,036.00 
19 rocks (Au, Pt, Pd) @ $12 228.00 
3 rocks (Au assay) 20.25 

253 soils (Au, ICP) @ $11.85 2,998.05 
7 rocks (whole rock) @ $32 224.00 
5 rocks (thin section) @ $9.35 46.75 

Report Costs (typing, drafting, copying) 1,896.21 
Administration 950.21 

12,798.95 

TOTAL $32,005.20 



APPENDIX I1 

Rock Sample Descriptions and 
Lithogeochemistry Results 



Sample Ho. Description A u  

Massive p y r i t e  i n  b a s a l t  - f ine-gra ined ,  dark 380 
green,  massive b a s a l t ,  s t r o n g l y  f r a c t u r e d ,  
abundant g o e t h i t i c  s t a i n  on f r a c t u r e  s u r f a c e s ;  
c o n t a i n s  pod of massive p y r i t e  i n  cubes t o  1.5 mm 
about  10 x 15 cm by up t o  2  cm t h i c k ;  b a s a l t  c u t  
by l o c a l l y  abundant i r r e g u l a r  p a l e  green  e p i d o t e ( ? )  
v e i n l e t s  t o  2  mm; t r a c e  disseminated f i n e  p y r i t e  
i n  b a s a l t .  Sample about  15% massive p y r i t e ,  85% 
b a s a l t .  F l o a t .  

B a s a l t  - medium-grained, medium g reen i sh  grey,  
l o c a l l y  f a i r l y  s t r o n g l y  s i l i c i f i e d ;  c u t  by 
i r r e g u l a r  network of p a l e  green e p i d o t e  + q u a r t z  
v e i n l e t s  t o  1  c m  combined width; c u t  by s e v e r a l  
i r r e g u l a r  p y r i t e  v e i n l e t s  t o  8  mm wide w i t h  
d i f f u s e  edges; p y r i t e  v a r i e s  from very f i n e -  
g ra ined  t o  1 mm cubes; near  p y r i t e  v e i n l e t s  
ep ido te  a l t e r a t i o n  (o f  f e l d s p a r ? )  i s  abundant; 
minor disseminated p y r i t e  i n  clumps t o  1  mm 
ac ros s .  F l o a t .  

B a s a l t  - f ine-gra ined ,  l i g h t  t o  medium grey- 
green,  t r a c e  d i ssemina ted  p y r i t e ;  abundant 
(20-30% of sample) p a l e  green  e p i d o t e ( ? )  ve in ing;  
ve ins  a r e  i r r e g u l a r ,  l a r g e r  ones seem t o  be 
s u b p a r a l l e l  b u t  sma l l  v e i n l e t s  i n  a l l  d i r e c t i o n s ,  
s i z e  v a r i e s  from h a i r l i n e  t o  6-8 mm. 

A p l i t e  vein - whi te  t o  l o c a l l y  buff  t o  very 
p a l e  b l u i s h  grey, massive,  hardness  5-6, d o e s n ' t  
f i z z  w i th  HC1 even when sc ra t ched ,  c o n t a i n s  
abundant s u b p a r a l l e l  r u s t y  f r a c t u r e s  wi th  vuggy 
c a v i t i e s  t o  2  mm x 1  cm; on c u t  s u r f a c e  15-20% 
f a i n t  qua r t z  e y e s ( ? )  t o  1-2 mm show up. Occurs 
a s  an i r r e g u l a r  dyke up t o  30 cm wide i n  a l t e r e d  
b a s a l t .  

Quartz-carbonate f looded  b a s a l t ?  - p a l e  g reen i sh  
grey,  a p h a n i t i c ,  hardness  5-6, l o c a l l y  f i z z e s  wi th  
HC1 when powdered, l o c a l l y  con ta in s  i r r e g u l a r  
s t r e a k s  and l a y e r s  t o  5  mm t h i c k  of dark  green 
c h l o r i t i c  ma te r i a l ;  f r a c t u r e  s u r f a c e s  have abundant 
r u s t y  d e n d r i t i c  clumps t o  3 mm ac ros s .  No su lph ides  
noted. 

Al te red  b a s a l t  - medium-grained, l i g h t  green grey,  5  
5-15% dark green c h l o r i t i c  b l ebs  t o  5  mm (average 
1-2 m m ) ;  c u t  by s e v e r a l  p y r i t e  s t r i n g e r s  1-2 mm 
t h i c k  and by moderate p a l e  green e p i d o t e  s t r i n g e r  
network; hardness  4.5-5.5. 

Other 
(-1 

41 Pb, 268 Zn, 
160 Co, 42 A s ,  
17.74% Fe, 
21 La, 134 V, 
1420 Mn, 
10 ppb Pd 

0.20% K,  
35 ppb P t  



Sample No. Description Au Other 

S i l i c i f i e d  b a s a l t  - sample i s from both s i d e s  5 
of a 1 cm wide q u a r t z  v e i n  ( n o  ve in  i n  sample) ;  
p a l e  grey ,  medium-grained t o  a p h a n i t i c ,  hard ,  no 
HC1 r eac t ion ;  c u t  by network of e p i d o t e  s t r i n g e r s  
and by i r r e g u l a r  and d iscont inuous  p y r i t e  s t r i n g e r s  
t o  v e i n l e t s  up t o  3 mm t h i c k  compris ing mainly 
very f ine-gra ined  grey p y r i t e  with l e s s e r  p y r i t e  
cubes t o  1 mm; a l s o  1-2% disseminated p y r i t e  i n  
cubes t o  2 mm; o v e r a l l  p y r i t e  c o n t e n t  2-3%. 

Massive p y r i t e  - p y r i t e  cubes t o  3 mm i n  masses 
t o  4 x 3 x 1.5 c m ;  h o s t  rock i s  medium brown, 
s o f t ,  f ine-gra ined ,  t o t a l l y  a l t e r e d  ( b a s a l t ? )  
wi th  3-10% dissemina ted  p y r i t e .  F loa t .  

Quartz ve in  - whi te ,  massive, con ta in s  abundant 
i r r e g u l a r  t h i n  (1-4 mm) s e p t a  and i r r e g u l a r  
blobs of c h l o r i t e  ( a l t e r e d  b a s a l t ? )  which a r e  
l o c a l l y  h igh ly  malachi te -s ta ined ,  1-2% p y r i t e  
and <1% c h a l c o p y r i t e  i n  i r r e g u l a r  pods t o  1 cm 
ac ros s ,  and s e v e r a l  b lobs  of b lack  t o  r ed  
hemat i te  t o  0.5 x 1 cm; su lph ides  tend t o  occur  
near  c h l o r i t i c  pa tches .  F loa t .  

S i l i c e o u s  p i l l o w  i n t e r s t i c e  m a t e r i a l  - l i g h t  
green-grey, weathers  white;  con ta in s  t r a c e  t o  
1% disseminated p y r i t e ;  abundant r u s t  on f r a c t u r e  
s u r f a c e s  and i n  vuggy pocke ts  t o  2 cm x 0.8 cm; 
occas iona l  clumps of ep ido te  t o  5 mm ac ros s ;  has  
a c h e r t y  appearance; from a r ec t angu la r  "pod" 
10 x 25 cm. O n  nearby outcrop  s u r f a c e  t h e  c h e r t y  
m a t e r i a l  can be seen  t o  be f i l l i n g  t h e  i n t e r s t i c e s  
between 30 cm p i l l ows .  

Quartz-veined c h e r t  - l i g h t  t o  medium grey c h e r t  
wi th  numerous t h i n  (5-10 mm)  s u b p a r a l l e l  ve ins  of 
whi te  vuggy qua r t z ;  t r a c e  d i ssemina ted  p y r i t e  i n  
c h e r t  i n  cubes t o  1 mm. Sample i s  90% c h e r t ,  10% 
ve ins .  F loa t .  

Al te red  b a s a l t ( ? )  - p a l e  green-grey, f i n e -  t o  
medium-grained, hardness  5-6; c u t  by numerous 
q u a r t z  s t r i n g e r s  t o  v e i n l e t s  t o  6 mm; l o c a l l y  
con ta in s  1-2% p y r i t e  disseminated i n  pa tches  
t o  4 mm; weathers p a l e  w h i t i s h  brown w i t h  r u s t y  
coa t ing .  

Agglomerate - l i g h t  green-grey; c l a s t s  c o n t a i n  
abundant pyroxene phenocrysts  t o  5 mm a c r o s s ;  
minor qua r t z  v e i n l e t s  t o  2 mm; 1 % p y r i t e  
disseminated i n  pa tches  t o  2 x 3 mm. Very s i m i l a r  
t o  N i t i n a t  Formation. 

253 Co, 
25.10% Fe, 
10 ppb Pd, 
20 ppb P t  

631 Cu, 193 C r  

24 La 

2.10% Ca 

87 S r ,  
20 ppb P t  



Sample No. Description 

B a s a l t  - f i n e -  t o  medium-grained, medium green;  
c u t  by f r equen t  p a l e  green ep ido te  + q u a r t z  - 
v e i n l e t s  t o  s t r i n g e r  zones up t o  1  cm wide; t r a c e  
d i ssemina ted  p y r i t e  i n  cubes t o  1  mm. 

B a s a l t  - f i n e -  t o  medium-grained; medium green; 
c u t  by ep ido te  ve ins  ( o r  a l t e r a t i o n  zones)  t o  
1  c m  wide which a r e  c r o s s c u t  by q u a r t z  s t r i n g e r s  
t o  ve ins  t o  a t  l e a s t  5 mm wide w i t h  abundant 
(15-30%) p y r i t e  i n  c y r s t a l s  t o  2  mm; heavy, 
weathers  r u s t y .  

Semi-massive su lph ides  i n  a l t e r e d  ( b a s a l t ? )  - 
30-60% p y r i t e  i n  i r r e g u l a r  very  f i n e -  t o  medium- 
gra ined  masses i n  extremely s i l i c i f i e d  and 
s t r o n g l y  ep ido t i zed  f ine-gra ined  c h l o r i t i c  
b a s a l t ( ? ) .  Also 3-5% c h a l c o p y r i t e  mixed w i t h  
t h e  p y r i t e ;  ex t ens ive  r u s t y  f r a c t u r e  coa t ings  
and vuggy c a v i t i e s .  

Quartz ve in  - white;  con ta in s  abundant fragments 
of w a l l  rock inc lud ing  t h i n  s t r i n g e r - l i k e  bodies  
and l a r g e r  i r regular ly-shaped  fragments t o  1  x 1  c m ;  
con t a in s  abundant h e m a t i t i c  f r a c t u r e s  and 2-5% 
disseminated p y r i t e  and up t o  1% cha l copyr i t e ;  
con ta in s  pods of e p i d o t e  t o  1 x 3  cm. Wall rock 
i s  f ine-gra ined ,  dark green b a s a l t  w i th  1-2% 
disseminated p y r i t e .  Sample 60% q u a r t z  ve in ,  
40% b a s a l t .  Vein 15 c m  wide. 

P y r i t e  ( v e i n ? )  - massive p y r i t e  i n  coa r se  16.22 g / t  
semi-crys ta l s  t o  5 mm a c r o s s  i n  a  3-4 cm wide 
v e i n ( ? )  c u t t i n g  medium-grained s i l i c i f i e d  
b a s a l t .  Sample i s  80% p y r i t e ,  20% b a s a l t .  

Basa l t  ( w a l l  rock of 18285) - medium-grained, 0.45 g / t  
l i g h t  grey-green, s i l i c i f i e d ;  con ta in s  minor 
disseminated p y r i t e  c l o s e  t o  18285 p y r i t e  ve in  
and a  1.5-3 cm wide zone of pe rvas ive  r u s t y  
s t a i n  next  t o  t h e  p y r i t e  vein;  extremely r u s t y  
weather ing (probably  due t o  p y r i t e  ve in ,  no t  
t h e  b a s a l t ) .  

Quartz veined b a s a l t  - f ine-gra ined ,  medium grey 18 
t o  green; c u t  by i r r e g u l a r  q u a r t z  ve ins  t o  
s i l i c i f i e d  zones wi th  up t o  60% p y r i t e ,  t r a c e  
cha l copyr i t e ;  up t o  1 %  p y r i t e  d i ssemina ted  i n  
b a s a l t  away from q u a r t z ;  weathers very  r u s t y .  
Sample i s  50% q u a r t z ,  50% b a s a l t .  F loa t .  

16 Pb, 90 S r  

1500 Cu, 18 Pb, 
136 Zn, 0.9 Ag, 
10.01% Fe, 132 V 

27 Mo, 9596 Cu, 
19 Pb, 129 Zn, 
2.7 Ag, 184 N i ,  
294 Cot 19 A s ,  
18.47% Fe, 
10 ppb P t ,  
10 ppb Pd 

2276 Cut 415 Zn, 
1.5 Ag 

772 Cu, 3.7 Ag, e 
521 CO, 20.79% F , 
43 A s ,  98 S r  

20 Mo, 2193 C , 
0.8 Ag, 74 CO 



S a m p l e  No.  D e s c r i p t i o n  

F a u l t  zone - c u t s  f ine-gra ined  b a s a l t ;  10 cm 
wide, h igh ly  sheared and f r a c t u r e d  b a s a l t ,  
1  c m  of r u s t y  f a u l t  gouge, minor d i ssemina ted  
p y r i t e  ( < I  % )  and occas iona l  r u s t y  c a v i t i e s  t o  
1.0 x  3  nun i n  t h e  b a s a l t  fragments.  

Epidote-quartz ve in  - f ine-gra ined ,  app le  green  
ep ido te  c u t  by whi te  t o  c l e a r  t o  brownish c l e a r  
q u a r t z  ve ins  t o  1  cm wide; t r a c e  d i ssemina ted  
p y r i t e  i n  t h e  ep ido te .  Vein i s  i r r e g u l a r  i n  width 
up t o  20 cm. Sample i s  75-80% ep ido te ,  20-25% 
qua r t z .  No w a l l  rock ( b a s a l t )  i n  sample. 

Epidote-veined b a s a l t  and c h e r t  - medium grey- 
green,  f ine-gra ined  b a s a l t  and b lack ,  magnetic 
c h e r t  c u t  by e p i d o t e  v e i n l e t s  t o  1 mm and ep idote-  
q u a r t z - p y r i t e  ve ins  o r  a l t e r a t i o n  zones t o  4  cm. 
B a s a l t  and c h e r t  bo th  con ta in  up t o  5% dissemina ted  
p y r i t e  i n  cubes t o  1  mm. Epidote a l t e r a t i o n  zones/ 
ve in s  c o n t a i n  10-40% q u a r t z  and 3-10% p y r i t e  i n  
masses t o  1  x 1  cm of f i n e  t o  medium c r y s t a l s .  

B a s a l t  - very f ine-gra ined ,  l i g h t  green,  s t r o n g l y  5 
f o l i a t e d ,  moderately t o  s t r o n g l y  carbonat ized ,  c u t  
by numerous carbonate  v e i n l e t s  p a r a l l e l  f o l i a t i o n ;  
con ta in s  r u s t y  seams and pockets  t o  1  c m  wide, 
l o c a l l y  a s s o c i a t e d  wi th  q u a r t z  v e i n l e t s ;  no su lph ides  
noted - t h e  r u s t  may be due t o  i r o n  carbonate .  

D a c i t i c  mylonite ( ?  1 - l i g h t  g r een i sh  grey,  hard;  
con ta in s  25% i r regular ly-shaped  q u a r t z  fragments 
up t o  2  x  8 mm i n  a  very f ine-gra ined  matr ix;  con- 
t a i n s  2-5% very f ine-gra ined  d issemina ted  p y r i t e ;  
q u a r t z  fragments a r e  b recc i a t ed .  

Basa l t  - f ine-gra ined ,  dark green,  p e r v a s i v e l y  
ep ido t i zed ;  c u t  by numerous ep ido te  s t r i n g e r s  t o  
4  mm and by s e v e r a l  p y r i t e  s t r i n g e r s  t o  2  mm; 
p y r i t e  appears  t o  fo l l ow  ep ido te  s t r i n g e r s .  

Basa l t  - f ine-gra ined ,  medium b l u i s h  green-grey, 
weakly t o  moderately carbonat ized ;  c o n t a i n s  1% 
f  ine-grained disseminated p y r i t e ,  t r a c e  malachi te ;  
moderately f o l i a t e d .  

Epidote-quartz veined b a s a l t  - f ine-gra ined ,  
medium grey-green b a s a l t  c u t  by many t h i n  e p i d o t e  
s t r i n g e r s  and by ep idote-quar tz  v e i n l e t s  o r  
a l t e r a t i o n  zones t o  1  c m  wi th  up t o  10% p y r i t e .  
Ove ra l l  p y r i t e  c o n t e n t  of sample < I % .  Very r u s t y  
weathering. F loa t .  

Other 

72 N i ,  1457 Mn, 
18 La, 81 Ba, 
0.20% K 

29 Pb, 176 S r ,  
2.41 % Ca, 
0.26% Ti 

132 N i ,  62 S r  

1654 Cu, 113 Co, 
96 S r  

20 A s ,  111 S r  



S a m p l e  No.  D e s c r i p t i o n  Au Other 

B a s a l t  - very f ine-gra ined ,  medium grey-green, 5 1 27 Zn, 0.28% P 
h a r d ( i s h ) ;  minor e p i d o t e  s t r i n g e r s ;  1% d i s -  
seminated p y r i t e  i n  cubes 1-2 mm and f i ne r -g ra ined  
d issemina t ions .  

B a s a l t  - f ine-gra ined ,  medium green-grey, c u t  by 5 193 C r  
minor q u a r t z  - carbonate  ve in ing  t o  a t  l e a s t  1 cm 
wide; b a s a l t  c o n t a i n s  3-7% very  f ine-gra ined  
disseminated p y r i t e .  

I rons tone  - p a l e  pu rp l e  t o  maroon t o  b lack ,  5 
c r y p t o c r y s t a l l i n e  t o  very f ine-gra ined ,  f i n e l y  
laminated,  moderately magnetic; c u t  by occas iona l  
q u a r t z  veins;  con ta in s  1-2% dissemina ted  p y r i t e  
i n  c r y s t a l s  t o  1.5 mm. 

J a s p e r  - b r i g h t  red ,  c r y p t o c r y s t a l l i n e ,  l o c a l l y  5 
weakly magnetic; con ta in s  <1% dissemina ted  p y r i t e  
i n  c r y s t a l s  t o  2 mm; c u t  by a few t h i n  ( < I  mm)  
q u a r t z  s t r i n g e r s  and l i n e a r  open c a v i t i e s ;  occas iona l  
a r e a s  t o  2.5 x 0.5 cm of b lack  h i g h l y  magnetic 
ma te r i a l .  

Al te red  rhyodac i te  - p a l e  green-grey, hard ,  weakly 8 51 A s ,  104 Ba, 
f o l i a t e d ;  c u t  by occas iona l  vuggy q u a r t z  ve ins  t o  0.24% K 
1 c m  wide; con ta in s  1-2% dissemina ted  t o  s t r i n g e r  
p y r i t e ,  and 10-20% q u a r t z  eyes  t o  1 mm. 

B a s a l t  ( t u f f ? )  - l i g h t  t o  da rk  green-grey, 5 
s t r o n g l y  carbonat ized ,  s t r o n g l y  f o l i a t e d ;  c u t  by 
occas iona l  carbonate  s t r i n g e r s  t o  1.5 mm; con t a in s  
1-5% p y r i t e  a s  f i n e  d i ssemina t ions  t o  masses up 
t o  1 x 5 mm. 

B a s a l t  ( t u f f ?  - l i g h t  t o  medium grey-green; 16  
con ta in s  20-30% s p h e r o i d a l  b l ebs  t o  1.5 mm of 
l i g h t  grey t o  dark  green  m a t e r i a l  ( l o c a l l y  looks  
l i k e  q u a r t z )  i n  f ine-gra ined  matr ix;  c o n t a i n s  5-7% 
extremely f ine-gra ined  disseminated p y r i t e ;  
moderately f o l i a t e d ;  very weakly carbonat ized .  

B a s a l t  - very f i n e -  t o  medium-grained, medium 
grey; ( ab rup t  g r a i n  s i z e  changes due t o  c o n t a c t s  
of agglomerate f ragments??) ;  c o n t a i n s  up t o  2% 
p y r i t e  disseminated i n  cubes <1 mm. 

2 137 N i ,  293 C r ,  
10 ppb P t  



Sample No. Description 

J a s p e r  - d u l l  red  t o  p ink i sh  t o  p a l e  r u s t y  
yellow-brown; c o n t a i n s  5% i r r e g u l a r  whi te  
f e l d s p a r ( ? )  b l ebs  t o  0.5 mm and 10-15% deformed 
q u a r t z  e y e s ( ? )  t o  1.5 mm ( p o s s i b l y  an a l t e r e d  
f e l s i c  v o l c a n i c ) ;  con ta in s  15-25% p y r i t e  c r y s t a l s  
t o  1  mm and open c a v i t i e s  where p y r i t e  ha s  
weathered away. Sample i nc ludes  10% dark  green 
f ine-gra ined  b a s a l t  "wa l l  rock".  

Al te red  f e l s i c  v o l c a n i c ( ? )  - p a l e  g reen i sh  grey,  
very f ine-gra ined ,  h igh ly  f o l i a t e d ;  con ta in s  
5-30% r u s t y  specks t o  s t r e a k s ;  minor q u a r t z  
s t r i n g e r s ;  s l i g h t l y  p h y l l i t i c ;  no HC1 r e a c t i o n ;  
v a r i e s  from hard i n  less r u s t y  a r e a s  t o  s o f t  
where r u s t  i s  abundant. 

Fe ldspar  p o r p h y r i t i c  a n d e s i t e  - medium grey,  
f i n e -  t o  very f ine-gra ined  grey  mat r ix  wi th  
10-15% i r r e g u l a r  whi te  f e l d s p a r  s p o t s  up t o  
2  mm across ;  weathers  moderately r u s t y ;  t r a c e  
disseminated p y r i t e .  F l o a t  (from outcrop  10 m 
away . 
P y r i t i c  b a s a l t  - f ine-gra ined ,  dark t o  medium 
green;  con ta in s  5% dark green c h l o r i t i c ( ? )  b l ebs  
t o  2  mm; con t a in s  10-30% p y r i t e  i n  v e i n l e t - l i k e  
a l t e r a t i o n  z o n e s ( ? )  t o  7  mm wide, i n  i r r e g u l a r  
masses t o  3  x 12 mm, and disseminated;  weathers 
extremely ru s ty .  F loa t .  

B a s a l t  - f ine-gra ined ,  dark  t o  l i g h t  g reen  
weather ing h igh ly  ru s ty ;  s t r o n g l y  s i l i c i f i e d ;  
c u t  by abundant q u a r t z  s t r i n g e r s  t l  mm and by 
occas iona l  q u a r t z  ve ins  t o  1  cm which con ta in  
up t o  10% p y r i t e  and abundant red h e m a t i t i c  
ma te r i a l ;  <1% p y r i t e  disseminated i n  b a s a l t .  
F loa t .  

S i l i c i f i e d  b a s a l t  - l i g h t  brownish-grey, f i n e -  
g ra ined ,  s t r o n g l y  s i l i c i f i e d ;  con ta in s  5-1 0% 
f i n e  r u s t y  specks and 15-20% very  f i n e  ye l lowish  
d i t s  ( c l a y  a l t e r a t i o n ? ) ;  c u t  by s e v e r a l  h igh ly  
vuggy, white  q u a r t z  ve ins  up t o  2  cm t h i c k  (vugs 
con ta in  massive e a r t h y  r u s t y  m a t e r i a l  up t o  
1  x  2  cm x  5  m m ) .  Sample 30% ve ins ,  70% b a s a l t .  
F loa t .  

8 
Other 
(PP) 

20 La, 63 Ba 

153 Zn, 9.04% Fe, 
0.24% Ti  



S a m p l e  No. D e s c r i p t i o n  

S i l i c i f i e d  b a s a l t  - l i g h t  g rey  weather ing r u s t y ,  
very f ine-gra ined;  c u t  by numerous qua r t z  
s t r i n g e r s  t o  3  nun wide con ta in ing  l o c a l  pocke ts  
of massive p y r i t e ;  p y r i t e  disseminated i n  b a s a l t  
near  s t r i n g e r s  1-2%; a l s o  minor p y r i t e  s t r i n g e r s  
t o  1.5 mm wide; zones of i n t e n s e  s i l i c i f i c a t i o n  
t o  a t  l e a s t  1  cm wide surround q u a r t z  s t r i n g e r s .  
Ove ra l l  p y r i t e  c o n t e n t  <1% . 
S i l i c i f i e d  b a s a l t  - medium green t o  brown t o  red 
t o  whi te ;  very f ine-gra ined ,  con ta in s  3-5% yel low 
( c l a y ? )  d i t s  s i m i l a r  t o  17567; c u t  by i r r e g u l a r ,  
d i scont inuous  whi te  quar tz -carbonate  v e i n s  t o  
1  cm wide con ta in ing  5-10% red  h e m a t i t i c  masses 
t o  10 x 3  mm, and by amorphous, d i f f u s e  zones of 
pink t o  brown s i l i c i f i c a t i o n ;  t r a c e  d i ssemina ted  
p y r i t e  i n  b a s a l t .  

S i l i c i f i e d  b a s a l t  - l i g h t  grey green  wi th  5-30% 
dark  green c h l o r i t i c  b l ebs  t o  3  x 10 mm masses, 
very f ine-gra ined;  c o n t a i n s  3-10% p y r i t e  dissem- 
i n a t e d  i n  cubes t o  1.5 mm and masses of cubes t o  
1 x 1  cm; c o n t a i n s  5-10% quar tz -carbonate  blobs 
t o  1  x 2  c m ;  c u t  by occas iona l  vuggy q u a r t z  
ve ins  t o  8  mm con ta in ing  up t o  30% p y r i t e .  

B a s a l t  - dark t o  medium green,  f ine-gra ined ,  2.06 g / t  
weakly s i l i c i f i e d  i n  p l aces ;  c u t  by s e v e r a l  
t h i n  (up t o  1  nun) p y r i t e  + minor q u a r t z  - 
s t r i n g e r s  and by one p y r i t e  ve in  up t o  1 c m  
wide; t r a c e  d i ssemina ted  p y r i t e  i n  b a s a l t .  
Ove ra l l  p y r i t e  c o n t e n t  of sample 3-5%. 

A p l i t e  - l i g h t  grey,  f ine-gra ined;  con ta in s  15% 5 
f i n e  ((1 m m )  dark  green  mafic minera l s  and 2-3% 
disseminated p y r i t e  i n  r u s t y  cubes t o  2  mm and 
f i n e  blebs.  Pos s ib ly  a  h i g h l y  s i l i c i f i e d  b a s a l t .  
F l o a t .  

B a s a l t  - medium green ,  f ine-gra ined ,  l o c a l l y  5  
s i l i c i f i e d ;  con ta in s  2-5% mafic phenocrys t s  and 
2-7% p y r i t e  a s  disseminated cubes t o  1.5 mm, 
i r r e g u l a r  masses t o  2  x 5  mm a s s o c i a t e d  w i th  
q u a r t z ,  massive pods t o  1  x 1.7 cm x a t  l e a s t  
2  mm, and f r a c t u r e  coa t ings  ( v e i n l e t s ? ) .  F loa t .  

Other 
(PP-) 

38 A s ,  44 Ba 

23 A s ,  46 Ba 

104 Co, 8.98% Fe 



S a m p l e  No. D e s c r i p t i o n  

B a s a l t  - f ine-gra ined ,  g r ey i sh  green. B a s a l t  
i s  ep ido te - a l t e r ed  i n  concen t r a t i ons  5-20 mm. 
H a i r l i n e  f r a c t u r e s ( ? )  through sample; 80% a r e  
f i l l e d  w i th  very  f ine-gra ined ,  p a l e  green  minera l ,  
probably ep ido te ,  20% of f r a c t u r e s  a r e  weathered 
g iv ing  c a v i t i e s .  P l a g i o c l a s e  c r y s t a l s  a r e  s l i g h t l y  
l a r g e r  than  o t h e r s  (<1  m m ) .  Mine ra l i za t i on  is 
disseminated p y r i t e  ( < 1  m m )  <3% of sample. 

B a s a l t  - grey i sh  green,  coarse-grained.  Grains  
a r e  s i m i l a r  i n  s i z e  (<0.5-1 m m ) ;  pyroxene (40%)  
s l i g h t l y  l a r g e r  than  o t h e r  minera l s ,  ep ido t i zed  
p l a g i o c l a s e  (57%)  and q u a r t z  ( 3 % ) .  Cut by very  
weathered, p a r a l l e l  q u a r t z  ve ins  1  -3 mm. 
Mine ra l i za t i on  cannot  be seen  i n  ve ins ,  (1% 
p y r i t e  d i ssemina ted  near  f r a c t u r e s .  

B a s a l t  - g r e y i s h  green ,  wi th  moderate deforma- 
t i o n .  Pyroxene 35%, ep ido t i zed  p l a g i o c l a s e  45%, 
ep ido te  25%, m i n e r a l i z a t i o n  5%. Linear  concen- 
t r a t i o n s  of pyroxene and o t h e r s  of ep ido te .  
P y r i t e  i s  d issemina ted  throughout  sample bu t  
ranges from specks t o  2  mm concen t r a t i ons  of 
specks.  

Basa l t / t u f  f  - l i g h t  green. Pyroxene 35%, e p i d o t e  
25%, p l a g i o c l a s e  37%, p y r i t e  <3%; f o l i a t e d .  
Pyroxene ( c l a s t s ? )  i s  elongated.  Minerals  look 
s t r e t c h e d .  P y r i t e  found mainly i n  h a i r l i n e  
f r a c t u r e s  c r o s s c u t t i n g  f o l i a t i o n .  

B a s a l t / t u f f  - l i g h t / d a r k  green lamina t ions ,  
f ine-gra ined ,  h igh ly  f o l i a t e d .  Percentages of  
minera l s  unsure: 60% dark bands, 40% l i g h t  
( ep ido te - r i ch )  bands. Highly weathered 
gossanous q u a r t z  ve ins  up t o  8  mm run 
p a r a l l e l  t o  lamina t ions .  No v i s i b l e  su lph ides .  

B a s a l t  - l i g h t / d a r k  green lamina t ions ,  f i n e -  
g ra ined ,  s t r o n g  f o l i a t i o n .  Pyroxene 45%, 
e p i d o t e  40%, p l a g i o c l a s e  15%. S i m i l a r  looking 
t o  sample 25105 b u t  l amina t ions  a r e  n o t  as  wel l  
developed. Weathered, gossanous q u a r t z  ve ins  
(<I -2  mm wide) run p a r a l l e l  and c r o s s c u t  
l amina t ions .  No su lph ides  seen. 

AU O t h e r  

2 342 N i ,  775 C r  
20 ppb P t  



Sample  No.  D e s c r i p t i o n  
11 

Au Other 

Basalt / tuf  f  - pa le  green, f  ine-grained, s i l i c i f i e d ,  5 
epidotized.  Pyroxene 30%, p lagioclase  40%, epidote  
47%, p y r i t e  cubes t o  1.5 mm ( 3 % ) .  Epidote occurs 
i n  veins <1 mm th ick  t o  l a rge  a reas  a l t e r i n g  t o  
epidote.  Moderate f o l i a t i o n ,  with abundant 
f r a c t u r e s  . Quartz f i l l e d  f r a c t u r e s  l o c a l l y  
gossanous. 

Basal t  - 80% fine-grained,  greenish matrix; < 2 113 N i ,  227 C r ,  
10% plagioclase ;  8% pyroxene phenocrysts up t o  30 ppb P t  
1 mm; ex tens ive  ep ido t i za t ion  including epidote 
s t r i n g e r s  t o  1 mm; c a l c i t e  s t r i n g e r s  t o  1.5 mm 
loca l ly ;  conta ins  2% disseminated p y r i t e  with 
concentrat ions t o  1 mm. 

Basa l t  - l i g h t  green, s i l i c e o u s ,  ves icu la r ,  5 
f ine-grained,  b u t  a l t e r e d  s o  c r y s t a l s  a r e  hard 
t o  def ine ;  60% mafic minerals (pyroxene + 
ep ido te ) ,  40% f e l s i c  mineral (p lag ioc lase ) .  
Vesicles throughout rock <1-2 mm diameter. 
Some a r e  vein-l ike,  1 - 5  cm long x 1 mm wide. 
10% of rock i s  ves ic le s .  Epidote found along 
edges of ves ic l e s .  No p y r i t e  o r  other  
minera l iza t ion ,  gossan on surface.  
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ROSSBCICHER LCIBORCITORY LTD- 

C E R T I F I C A T E  OF A N A L Y S I S  

2225 S. SPRINGER AVENUE 
BURNABY, B,C. V5El 3N1 
TEL : (604 )  2 9 9  - 6910 

PRE 
F I X  SAMPLE NAME 

CERTIFIED BY : 

RECEIVED OEC 2 1 1987 



To:ROSSBACHER LABORATORY LIMITED 

Chemex Labs Ltd. 2225 SOUTH SPRINGER AVENUE 
Anolytlcal Chemists Gec~nvmlsts * Registered Assoyora 

BURNABY, B.C. 

2  1 1  BROOKSBANK AVE . NORTH VANCOCWER 
VSB 3NI 

B R I T I S H  COl IhlWlA.  CANADA V7J-2CI 
ProJecl . V 2 7 0  

S A M P L E  
D E S C R I P T I O N  

PHONE 1604) 9 6 4 - 0 2 2 1  

P R E P  
CODE 

Page No. : I 
Tot. Pages: I 
Da t c :21-DEC-87 
Invoice # :I-8727825 
P.O. a :NONE 

CERTIFICATE OF ANALYSIS A8 7 2 7 8 2 5 1 

RECEIVED DEC 3 1 1987 



----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----- 

CERTIFIED ~ ' f  : --- ----- ------ 

y 7 7 -  



C E R T I F I C A T E  O F  A N A L Y S I S  

............................................................................... 
PRE PPE 
F I X  SAMPLE NAME A L ~  



CERTIFICaTE O F  A N A L Y S I S  

TO : M13H CONEX!L.TING LTD. C E R T I F I C A T E # :  
#24i:)(3--.555 \J. I-iaST 1 NGS ST. (FOX 12092) INVOICE#:  
V&I\ICC)UVER EI. C. DATE ENTERED: 

PROJECT: V 2 7 0  FILE NAME: 
TYPE OF ANCILYSIS: GEQCI.IEMICAL PAGE # : 

2225 S. SPRINGE R  AVENUE 
EURNABY, E. C. V58 3N1 
TEL : (6011 299 - 6910 

............................................................................... 
PRE PPE 
F I X  SAMPLE NAME A u  ............................................................................... 

$3 1.75&& r S 

A 17567 1.70 
A 175LQ - 

3 

4 17559 c L.! 



RECEIVED NOV 3 0 



I - RECEIVED NOV 2 6 1987 



TO : MPH C@NS!.IL.-'i'lhIG i...TD. CERTIFICATE#: 
# 2 <::I .-.. 5 5 5 t.4 ,, bj  ~1 "r T G s ~ Z T  < [I ;i, :z <::j 7 7 INVOICE#: 
i)Ar.IcC:iJvER E , i:: :: DATE ENTERED: 

p ~ r ~  JECT: !>27i:., FILE NAME: 
TYPE O F  ANALYSIS: izE[3C:j,-fEfi 1 CAI-. PQGE # : 



ROSSBACHER LABORATORY LTD- 

C E R T I F I C A T E  OF A N A L Y S I S  

.-. ... I ;..; "- ?-. 
.i ;.:! iI> {J.! 

I-" ..,, L... ..... .... i ........................ -.--- --... ....-.- ...........-..-..........-.-.- -.-- ---.--.------ -.----------- -------.--- -- --.-- ----.-------.------.----.--.----.----...--. . :7 . . -..-s...., 
f . . :,':.;I ;I?: 

.* ,-. : 0. ! .... 



TO : MFI-i i : ~ ~ ~ N S l . , j L . l -  :[Hi!j i,-'l-zt CERTIFIC&TE#: i.3'722 1 
;+ 3 ,!I (1) !!:: ..!,.;,I "" W , !-;A 5 '1" I 1'4G S 2 "i' , ( , - Fi ,,- . y , ' 4. ', , # : " l , - , ! Y -  ".' ̂  ' .... .. INVOICE#: -.% " - . . 1 r ." .<.C ! .... A- .... 
i)fJNCr-jlll.jl%jEi=< b, C, DATE ENTERED: 37 .- )I 1_ -25 

PROJECT: :-'2:7i:> FILE NAME: :..< . ' 1  ?:> & . 1 :'... q -7 . >; - y .; a. 

TYPE OF 4N4LYSIS: !:'jEZC31-IEM I CAL- PAGE # : i.1 ............................................................................... ............................................................................... 
PRE PPE 
FIX SGMPLE NAME Flu 

.... .. r:! -T 
i..! J I..) \I! [hi :3 .--- ----.--- -- -----.-------.------------.------.-------- 
P- -,. ,-. I:? ,..- -- -- ------------------------- 

.,,J \:j 



C E R T I F I C A T E  OF A N A L Y S I S  

TiJ : Pil='i.i C:QivSiJi..T 1 LjlG i...?-D. 
$f24.i:i&--'1;5!5 W,,i-j(j',ST?'ilGz ST. ~ . ~ < : > ~ ? ~ )  

VAIIIC:f:!!JVER E. CZ . 
PROJECT: i)27(3 
TYPE O F  ANfiLYSIS: GEtlCI-E!'I :E C A L  

LTD - 
CERT I F I CATE#: 
INVBICE#: 
DATE ENTERED: 
FILE NAME: 
PAGE # : 





........................................... ........................................... 

CERTIFIED BY : 

t 

i 



ROSSBeCHER LABORCITORY LTD- 

C E R T I F I C A T E  O F  6 N A L Y S I S  

2225 S, 3PRIWGER AVEFjQE 
B U R N A E Y .  F.C. V59 Z Y !  
:EL : <bi)A) 299  - b?!i> 

TO : MPH COl\i!3ULTING LTD. CERTIFICATE#: :37349.& 
:#24i:i6-555 W ,  HAST 1 r\iGS ST .  (BOX i2i:iF2 ) INVOICE#: 90275 
VANCOUVER 9. C, DATE ENTERED : 87- i 2-08 

PROJECT: V270 FILE NCIME: ilPH87849. A 
TYPE O F  ANALYSIS: qEOCHEM LCAL  PCIGE # : I 

PRE 
FIX SAMPLE NAME 

PPB 
Au 

RECEIVED DEC 9 1987 



ROSSBCICHER LCIBORCITORV L T m r  2225 S. SPRINGER f i V E N U E  
E U R N A B Y ,  B . C .  V5E 3 N 1  

CERTIFICATE OF ANALYSIS TEL : ( 6 0 4 )  299 - 6910 

TO : MPH CONSULTING LTD. CERTIFICATE#: 87855 
#24(:)6.-555 W. HABT I NGS ST. (EOX 112092) INVOICE#: 80288 
VANCOUVER B. C. DATE ENTERED: 87.- 12- 1i3 

PROJECT: V270 FILE NAME: iklPI-187855 
TYPE OF ANALYSIS: GEOCHEMIC4L PAGE # : 11 

PRE X X X X X X X X X 
FIX SAMPLE NAME SiO2 A1203 MgO FeZOS CaO K2O NaZO Ti02 MnO 

A 

CERTIFIED BY : 

i 

- 
RECEIVED DEC 1 1 1987 



2225 S, SPRINGER AVENUE 
E U R N A E Y ,  E . C .  VSE 3N1 
TEL : ( 6 0 4 )  299 - 6910 

TO : MPH CONSULTING LTD. C E R T I F I C A T E # :  87855 
#2406-555 W .  lif4STINOFj ST. iEOX  1 2092) INVOICE#:  8(>288 
VANCOLJVER E . C . DATE ENTERED: 87- 12- 10 

PROJECT: V27(:) FILE NAME: PlPH87855 
TYPE O F  ANALYSIS:  GEOCHEMICAL PAGE # : .L 

PRE 
F I X  

x x 
SAMPLE NAME L O 1  TOTAL 



ROSSBACHER LABORATORY PROJECT-CERT # 87821 F ILE # 87-5888 P a g e  8 

SAHPLEI no cu 
PPH PPH 

A6 
PPH 

STD C 



ACNE ANALYT ICAL  LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE (604) ~93-3158 FAX ( 6 0 4  4) 253-1 7 16 

GEOCHEMICAL FINeLYSIS CERTIFICATE 

ICP - ,500 6RAH SAHPLE I S  DI6ESTED WITH 3HL 3-1-2 HCL-HNO3-HZ0 AT 95 DEC. C FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH WATER. 
THIS LEACH IS PARTIAL FOR MN FE CA P LA CR 116 BA T I  I Y AND LIMITED FOR M K AND AL. AU DETECTION L I M I T  BY ICP I S  3 PPN. 
- SAHPLE TYPE: SOLUTION 

DATE RECEIVED:  DEC 10 1987 DATE REFORT MAILEDI  /J/ ASSAYER. . 

SAHPLEI 

AP 17566 
AP 17567 
AP 17568 
AP 17569 
AP 17570 

AP 17571 
AP 17572 
AP 17573 
11s 7+50W 

C 
ROSSBACHER LABORATORY PROJECT-CERT # 87864 File # 87-6114 r/z70 

TH SR 
PPH PPH 

1 9  
1 3  
2 3 
1 13 
2 34 

1 7  
1 6  
1 4  
2 21 

SB 
PPH 

2 
2 
2 
2 
2 

2 
2 
2 
2 

0 1  V CA P 
PPH PPH I z 

LA CR H6 0A T I  
PPH PPM I PPH I 

B AL NA K 
PPH I I z 

RECEIVED DEC 1 5 l!%7 



ACME A N A L Y T I C A L  LABORATORIES LTD.  852 E. HASTINGS ST. VANCOUVER B. C. V6A 1R6 PHONE ( 6 0 4 )  293-3158 F A X  ( 6 0 4 )  253-17 16 

G E C I C H E M X C A L  A N A L Y S I S  CERTIFICATE 

ICP - ,500 6RAH SAHPLE I S  DISESTED WITH 3HL 3-1-2 HCL-HN03-HZ0 AT 95 DEC. C FOR ONE HOUR AND IS  DILUTED TO 10 ML WITH YATER. 
THIS LEACH I S  PARTIAL FOR HN FE CA P LA CR H6 BA T I  B M AN0 LIHITED FOR NA K AND AL, AU DETECTION LIMIT BY ICP I S  3 PPH. 
- SAHPLE TYPE: SOLUTION 

DATE RECEIVEDZ NO" 30 1987 D h T E  REPORT MAILED:  y7 MSAYEF?. 

ROSSBACHER LABORATORY PR JECT-CERT #87829 F i l e  # 87-5956 vL2 70 

AP25107 1 78 4 49 .1 59 18 486 3.40 2 5 ND 1 37 1 2 2 59 ,94 ,120 2 182 2.44 8 , I 8  2 2.20 .04 -01  1 
AP25108 1 74 2 52 .1 113 20 465 3-16 9 5 ND 1 8 1 2 2 55 -49 .057 3 227 2.54 8 .13 2 2.03 -05 -01  1 
M 2 5 1 0 9  1 72 7 72 .1  57 21 738 3.65 2 5 ND 1 31 1 2 2 63 -87 ,092 4 158 3.80 13 .16 2 2.99 -04 -01  1 
STD C 18 58 38 134 7.2 67 27 1043 3.95 42 25 7 38 50 18 16 20 57 .49 ,087 37 58 -87 180 -08 31 1.84 .08 -13 13 



ACME A N A L Y T I C A L  LABORATORIES L T D .  852 E. H A S T I N G S  ST. VANCOUVER B. C. V 6 A  lk6 PHONE ( 6 O 4  1 293-3 158 FAX t 6O4 1 253- 17 16 

GEOCHEMICAL F I N A L Y S I S  CERTIFICATE 

ICP - ,300 6RAll SAIIPLE I S  DI6ESTED YITH 3HL 3-1-2 HCL-HN03-HZ0 M 95 DEC. C FOR ONE HOUR AND I S  DILUTED TO 10  I IL WITH WATER. 
THIS LEACH I S  PARTIAL FOR HN FE CA P LA CR H6 BA T I  0 W AND L I I I ITED FOR NA K AND AL. AU DETECTION L I H I T  BY ICP I S  3 PPII. - SIMPLE TYPE: SOLUTION 

DATE RECEIVED:  IW 19 1987 D A T E  REPORT M A I L E D :  hU 2 f /  ASSAYER. 1. .+ . DEAN TOYE, C E i T  I F I E D  8. C. ASSAYER 

ROSSBACHER LABORATORY FF:OJECT- CERT #87812 File # 97-5751 V270 

SAHPLEI 

AP 18433 
AP 18434 
AP 18435 
AP 18436 
AP 18437 

AP 18438 
AP 18439 
AP 18440 
STD C 



ACME A N A L Y T I C A L  LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B. C .  VbA 1 R 6  P H O N E ( 6 0 4 ) 2 5 3 - 3 1 5 8  F A X ( 6 0 4 ) 2 5 3 - 1 7 1 6  

GEOCHEPIICAL A N A L Y S I S  CCFCTIFICATE 

ICP - ,500 6RAH SAIIPLE I S  DI6ESTED WITH 3Hl 3-1-2 HCL-HNO3-HZ0 I T  5 DEC. C FOR OM HOUR AND I S  DILUTED TO 10 111 WITH WATER. 
M I S  LEACH I S  PARTIAL FOR IlN FE CA P L4 CR H6 04 T I  0 W AND L I I I I E D  FOR NA K AND IK, AU DETECTION LIMIT BY ICP I S  3 PPH. - SMPLE TYPE: SMUTION 

DATE RECEIVED:  NOV 25 19B7 DATE REPORT MA IL&a dl/ 2$b ASBAYER. d. 4. . DEAN TOYE, CERTIFIED 8. C. ASSAYER 

ROSSBACHER LABORATORY PF:OJECT-CERT # 87821 F i l e  # 87-5888 Page 1 vz7 0 
SAflPLEI 

S L4N 0+25W 
S L4N 0+50W 
S L4N Ot75W 
S L4N 1+00W 
S L4N 1+25W 

S L4N 1+50Y 
S L4N 1+75W 
S L4N 2+00W 
S L4N 2+25W 
S L4N MOW 

S L4N 2t75W 
S L4N 3*00W 
S L4N 3+251 
S L4N 3t50H 
S L4N 3+751 

S L4N 4t00H 
S L4N 4t25W 
S L4N 4+50W 
S L4N 4t75H 
S L4N 5+00Y 

S L4W 5+25W 
S L4N 5t50W 
S L4N 5t75H 
S L4N 6+25W 
S L4N 6+50Y 

S L4N bt75W 
S L4N 7+00W 
S L4N 7+251 
S L4N 7t50Y 
S L4N 7+751 

S L4N 8+OOY 
S L4N 8 t 2 Y  
S L4N 8+50Y 
S 14N 8+75H 
S L4N 9tOOW 

S L4N 9+25Y 
S L4N 9+50Y 
S L4N 9+75W 
STD C 

no cu 
PPfl PPfl 

1 98 
4 319 
1 29 
1 33 
1 8  

1 31 
1 117 
1 21 
1 44 
1 55 

3 171 
1 54 
1 114 
1 29 
2 141 

3 90 
2 24 
1 16 
1 34 
1 44 

1 35 
1 8  
1 6  
1 49 
1 35 

1 97 
1 45 
1 76 
1 85 
1 82 

1 63 
2 67 
1 67 
1 76 
2 99 

1 43 
1 49 
1 62 

19 60 

SB 
PPH 

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 

2 
2 
2 
2 
2 

2 
2 
2 

16 

01 V CR P 
PPIl PPH I I 

B AL NII K 
PPH I 1 I 

w 
PPH 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 ' 

1 
11 

RECEIVED NOV 3 O 13117 
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APPENDIX IV 

Whole Rock Classifications 
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S I L  1134 CLASS I F  I1:::ATI UN: 
F?HYULITE (1 73. 17 %:) 
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Petrographic Report 



PETRWHIC REFOXT by J.S. Getsinger, PhD 
u 

For Payton Ventures Inc. Date 87-1 2-1 6 

Project V270 - Columbia Property Collector Tim Neale 

Sample V270-17558 Date Collected 87-1 1 

. Location: Columbia Property, R i f t  Creek, Vancouver Is land.  

Rock Type: Altered f e l s i c  porphyry with quar tz  v e i n l e t s  

Band Specimen: Light  green rock with vuggy quar tz  veins. Rock i s  very weakly 
f o l i a t e d ,  a s  defined by pa le  yellowish-brown wisps ( a l t e r a t i o n  of micaceous 
mineral?) and s t r i n g e r s  of p y r i t e  cubes (0.2 m m ) .  P y r i t e  i s  i n  s t r i n g e r s  and 
disseminated (1-3%), a s  we l l  a s  loca l i zed  along quar tz  s t r i n g e r s .  Dir ty  
white quar tz  v e i n l e t s  (up t o  1 c m )  a r e  vuggy with dark brown s t a i n i n g  and 
associa ted  p y r i t e .  Very weak, l o c a l  r eac t ion  t o  HC1 i n  vugs. Trace amounts 
of black minerals a r e  not  magnetic. Rounded, c l e a r  g ra ins  (1 mm, <5%) may be 
quartz;  whiter  patches a r e  i n t e r p r e t e d  as  a l t e r e d  fe ldspar .  

THIN SBCTIOIP (Polished No 1: - 
% ( A D D ~ o x . )  MINERALS 

(Percentages i n  h o s t  rock, no t  counting ve ins )  

5 % Quartz - A few megacrysts, and i n  groundmass; un iax ia l (+)  ( a l s o  i n  
quar tz  veins ) 

35-40% Feldspar (p lag ioc lase  - + K-feldspar?) - Subhedral, porphyr i t ic ,  common 
Carlsbad twinning, some a l b i t e  twins, r e l a t i v e l y  f resh;  somewhat 
glomeroporphyri t i c  

40-45% S e r i c i  t e  - Colourless,  medium r e l i e f ,  b i r e f  . ; f l aky  h a b i t ,  occurs 
throughout groundmass 

<5% Chlor i t e  - In r a d i a t i n g  c l u s t e r s ,  l a t e ,  i n  f r a c t u r e s  and vugs; 
pleochroic i n  green, with r u s t y  brown patches,  l o c a l l y  
r u t i l a t e d  ( ? ; commonly with anomalous blue b i re f  . ( s i m i l a r  t o  
pumpellyi te) .  

2- 4% P y r i t e  - With r u s t y  r i m s ,  subhedral,  up t o  1 .0 mm, mainly L0.5 mm, 
l a r g e r  near  and i n  quar tz  v e i n l e t s  (+ other  opaques) - 

(1 0-20% of sample) 
Quartz veins - Vuggy, up t o  1 cm; l a rge  gra ins  with mortar of smaller  

g ra ins  i n t e r s t i t i a l l y ;  s t r a i n e d ,  undulose, overlapping gra ins  with 
i r r e g u l a r  boundaries. Elongate quartz veins a r e  perpendicular  t o  
p y r i t e  faces.  

Rock Textures/Structures: Porphyr i t ic  t ex tu re ;  weak f o l i a t i o n  and t ex tu res  i n  
quar tz  veins i n d i c a t e  some p o s t c r y s t a l l i n e  deformation. 

Protolith: Volcanic of intermediate t o  f e l s i c  composition. 

Alteration/MinerdLixation: Extensive s e r i c i  t e  a l t e r a t i o n ;  pyr i  t e  
mineral izat ion.  

Conditions of Forration: Volcanic erupt ion  followed by hydrothermal 
a l t e r a t i o n ,  s i l i c i f i c a t i o n ,  inc rease  of potassium ( s e r i c i t i c  a l t e r a t i o n ) ;  
syn- t o  pos t c r y s t a l l i n e  deformation has caused weak f o l i a t i o n  throughout and 
s t r a i n  f e a t u r e s  i n  quar t z  veins. 



PETRO(;RAPHIC REP OR!^ by J.S. Getsinger, P ~ D  /.A,, 
Y 

For Payton Ventures Inc. Date 87-1 2-16 

Project V270 - Columbia Property Collector Tim Neale 

Sample V270-18300 Date Collected 87-1 1 

Location: Columbia Property, R i f t  Creek, Vancouver Is land.  

Rock Tgpe: Sheared, p y r i t i c ,  ep idote-a l tered  in termedia te  t o  mafic volcanic 
o r  i n t r u s i v e  rock (protomylonite) 

Haad Specimen: Medium t o  dark green, f o l i a t e d  rock with subangular l i t h i c  
c l a s t s  of fine-grained, l i g h t  t o  dark green vo lcan ics (? )  o r  che r ty  t u f f ( ? ) .  
Fo l i a t ion  i s  defined by elongate,  overlapping, imbricated c l a s t s  up t o  7 mm, 
l enso ida l  shapes and l i g h t  greenish s t r i n g e r s .  Rock i s  hard and coherent ,  
and does not  break e a s i l y  along f o l i a t i o n .  It i s  apparent ly  i n t e n s e l y  
c a t a c l a s t i c a l l y  deformed, with l enso ida l  f o l i a t i o n  resembling phacoidal  o r  
f l a s e r  s t r u c t u r e ,  although it i s  poss ib ly  v o l c a n i c l a s t i c  flow s t r u c t u r e .  
Fine-grained p y r i t e  is  disseminated throughout (3-4%). 

T H I N  SHCTIm (Polished No 1: - 

10% Epidote - Rounded g ra in  c l u s t e r s  of varying s i z e s .  Yellow 
pleochroism, med.-high b i r e f .  

30-40% Feldspar (p lag ioc lase )  - Rectangular,  subhedral,  and rounded gra ins ;  
i n  c l u s t e r s  of g ra ins  and l i t h i c  volcanic fragments; r e l i c t  a l b i t e  
twinning; somewhat saussur i t i zed ;  associa ted  with some quartz 

10% Quartz - I n t e r s t i t i a l  t o  f e ldspar  i n  some l i t h i c  fragments 

<1% Sphene - Rare g ra ins  

2- 3% Opaques - Probably p y r i t e  

35-45% Matrix - Dark brown, semi-opaque, very fine-grained t o  
c ryp toc rys ta l l ine ,  streaked-out; p o s i t i v e  r e l i e f ;  i s o t r o p i c ;  

resembles pseudotachyli te ,  bu t  i s  made up of finely-ground 
c r y s t a l l i n e  ma te r i a l  

Rock Textures/Structures: Brecciated, c a t a c l a s t i c  texture ;  l e n t i c u l a r  t o  
rounded p a r t i c l e s  r e t a i n  primary mineral t ex tu res .  Rounded, broken, and 
ro ta ted  g ra ins  of epidote  and fe ldspar  a r e  surrounded by extremely 
fine-grained, f o l i a t e d  matrix. Rock fragments show intergrown fe ldspar ,  
epidote.  Matrix i s  ground very f i n e  i n  places,  l i k e  pseudotachyli te .  Rock 
has crushed, f o l i a t e d  matrix (<SO%) s o  could be c a l l e d  "protomylonite". 

Protolith: Feldspar-rich volcanic o r  i n t r u s i v e  rock, epidote-al tered.  
(Probably s i m i l a r  t o  sample 18449). 

Alteration/'ineralixation: Epidote a l t e r a t i o n  ( p r i o r  t o  c a t a c l a s i s ) ;  some 
s a u s s u r i t i z a t i o n  of fe ldspar ;  p y r i t e  minera l iza t ion  i s  minor. 

Codit ions of Fornation: Igneous rock has been crushed i n  shear  zone i n  
condi t ions  t r a n s i t i o n a l  from b r i t t l e  t o  d u c t i l e  deformation, say 250-350°C. 



Date 87-1 2-1 6 For Payton Ventures Inc. 

Project V270 - Columbia Property Collector Tim Neale 

Sample V270-18436 Date Collected 87-1 1 

Location: Columbia Property, R i f t  Creek, Vancouver Is land.  

Rock Type: Apl i t e  dyke (sodic  a l k a l i  g r a n i t e )  

Litbogeochemistry: Whole rock analys is :  64.5% Si02, 20.6% A1203, 0.7% MgO, 
0.9% Fe2O3, 1.0% CaO, 3.9% K20, 5.3% Na20, 0.6% Ti02, 
O.l%MnO. Other: 3 5 p p b P t  

Hand Specimen: White, hard rock breaks i n  angular  pieces.  Texture appears 
granoblas t ic ,  with subequant gra ins  about 1 mm. Rock weathers s l i g h t l y  t o  
c l a y  minerals. Only very minor l o c a l  r eac t ion  t o  HC1. Minerals appear t o  be 
quar tz  and fe ldspar  ( a l l  white) .  Finely disseminated, brown v i t r eous  mineral 
i s  common (2-4%), may be sphene. A g ra in  of p y r r h o t i t e ( ? )  was a l s o  noted. 
Colour Index i s  l e s s  than 5. 

THIN SECTION (Polished N o  1 : - 
% (Apprax. 1 MI- 

60% Feldspar - Euhedral t o  anhedral,  g ra in  s i z e  about 1 mm; r e l i c t  a l b i t e  
twinning, zoning ( inner  zones a r e  saussur i  t i z e d  ; 
XI t o  c 1  = 13-15O; r e l i e f  c l o s e  t o  balsam. Probably albite + 
alkali feldspar. 

10% Quartz - (1 Some i n  i s o l a t e d  g ra ins  up t o  1 mm; 
( 2 )  Occurs i n  v e i n l e t s ,  c rosscu t t ing  epidote v e i n l e t s  

25-30% S e r i c i t e  - Fine-grained white mica, from a l t e r a t i o n  of f e ldspar  

<2% Chlor i t e  - Low b i re f . ,  greenish 

Cl inozo i s i t e  - I n  f i n e  v e i n l e t s ;  anom. blue-yellow bi ref . ,  med.-high 
r e l i e f  

Epidote - Surrounding opaque g ra ins  

2- 4% Sphene - Euhedral t o  anhedral;  some a l t e r e d  t o  leucoxene(?) 

<1% Opaques - Rounded g ra ins  

Rusty f r a c t u r e s  

Rock Textures/Structures: Somewhat porphyr i t i c ,  t o  granoblas t ic  in t rus ive .  
Some fe ldspar s  show a l t e r e d  zones i n  cores;  some a r e  euhedral.  

Protolith: F e l s i c  i n t r u s i v e  such a s  sodic  a l k a l i  g r a n i t e  o r  a l a s k i t e .  

Alteration/Mineraliaation: Feldspar has a l t e r e d  pr imar i ly  t o  s e r i c i  t e ,  with 
minor s a u s s u r i t i z a t i o n .  

Conditions of Formation: Shallow i n t r u s i v e  environment ind ica ted  by somewhat 
porphyr i t i c  texture .  Composition i s  unusually sodic  f o r  a g ran i t e ,  and low 
i n  quar tz ;  may have been a l b i t i z e d .  



PETROGRWEIC REPORT by J.S. Getsinger, PhD 0P-d 
d 

For Payton Ventures Inc. D a t e  87-1 2-1 6 

Project V270 - Columbia Property Collector Tim Neale 

Sample V270-18444 Date Collected 87-1 1 

f . Location: Columbia 
i 

Rock Type: Altered 

Property, R i f t  Creek, Vancouver Is land.  

in termedia te  t o  mafic volcanic wi th  quar tz  v e i n l e t s  

Hand Specimens Medium t o  l i g h t  green rock has white s t r i p e s  (quar tz  veins i n  
2 main d i r e c t i o n s ,  a t  r i g h t  angles t o  each o ther ,  veins 1 t o  15 mm) and white 
s p o t s  and splotches.  There a r e  a l s o  minor l imoni t i c  s t a i n s ,  and t i n y  
reddish-brown minerals i n  c l u s t e r s .  White s p o t s  a r e  mainly <1 mm, and some 
a r e  vaguely rec tangular ,  l i k e  a l t e r e d  fe ldspar  phenocrysts. White veins a r e  
somewhat banded, with vuggy areas  near the  selvages, g reener ' a reas  i n  t h e  
i n t e r i o r .  Dark brown s t a i n s  i n  some of the  vugs (<0.5 mm) may i n d i c a t e  
weathered meta l l i c  minerals.  The same a reas  r e a c t  weakly i n  HC1, i nd ica t ing  
minor c a l c i t e ;  however, the  rock i n  genera l  does not  r e a c t  t o  HC1. 

TBIN SlPCTIOlO (Polished No : - 

30-40% Prehni te  - Rectangular, with p a r a l l e l  ext inc t ion;  i n  r a d i a t i n g  
c l u s t e r s  and subpara l l e l  along veins. Biref .  = 0.023. 
(+)2V > 80, r - > v 

(5% Feldspar (p lag ioc lase  - R e l i c t  gra ins  with a l b i t e  twinning 

30-35% Quartz - Mainly i n  c e n t r a l  vein 

2- 4% Amphibole(?) - Colourless needles overgrowing quar tz  and prehni te ,  
f  ine-grained, l a t e .  

1- 3% Sphene - Subhedral, high r e l i e f  wedge and diamond-shapes, 
c h a r a c t e r i s t i c a l l y  brownish, i n  i s o l a t e d  c l u s t e r s .  

15-20% Groundmass - Very fine-grained, rec tangular  c r y s t a l s  of low b i r e f . ,  
poss ib ly  fine-grained p rehn i t e  ( o r  a l t e r e d  f e l d s p a r ) ,  with 
fine-grained brown t o  black i n t e r s t i t i a l  mater ia l ;  has rec tangular  
ghosts of f e ldspar  phenocrysts 

<5% Pyroxene(?) - R e l i c t  gra in ,  embayed, b i r e f .  0.023, higher r e l i e f  than 
prehni te ;  Z '  t o  c = 41° 

< < I %  Opaques - Very fine-grained; occur l o c a l l y  

1 g ra in  Epidote - Yellowish-green b i r e f .  

Rock Textures/Structures: Veins up t o  1.5 cm c rosscu t  s l i d e  diagonally. 
Primary t ex tu res  a r e  completely obscured by prehni te  overgrowth. R e l i c t  
p lagioclase  and pyroxene i n d i c a t e  poss ib ly  intermediate t o  mafic volcanics.  

Protolith: Calcium-feldspar-rich vo lcan ic (? )  rock with pyroxene phenocrysts.  

Alteration/Mineralization: Prehni te  a l t e r a t i o n ,  along with quar tz  veining, i s  
in tense .  

Conditions of Forration: Volcanic rock has been altered/metamorphosed under 
prehnite-forming condi t ions  (T < 400°C). 



PETROGRAPHIC REPORT by Jose G e t s i n g e r ,  PhD 
,P 0 

For Payton Ventures Inc. Date 87-1 2-1 6 

Project V270 - Platinum Group Collector Tim Neale 

Sample V270-18449 Date Collected 87-1 1 

Location: Platinum Group, R i f t  Creek, Vancouver Is land.  

Rock Type: Altered in termedia te  t o  mafic i n t r u s i v e  with p y r i t e  ( d i o r i t e ? )  

Hand Specimen: Greyish-brown t o  rus ty  orange-brown weathering rock with 
i r r e g u l a r  bu t  somewhat rounded weathering surface .  Tiny quar t z  c r y s t a l s  
p r o j e c t  i n t o  vuggy a r e a  on weathered surface ,  and milky white v e i n l e t s  
c rosscu t  l imoni t i c  s t a i n .  No reac t ion  t o  HC1 on weathered surface .  Rock is 
l i g h t  and dark green, evenly granular  ( g r a i n  s i z e  about 1 mm). P y r i t e  cubes 
(av. 0.2 mm) a r e  disseminated as  w e l l  a s  clumped near l i g h t  green v e i n l e t s  
( p y r i t e  2-4%); l o c a l l y  b r a s s i e r  yellow. No reac t ion  t o  HC1. Pale green 
mineral,  equant t o  subhedral gra ins  (40-50%) a r e  v i s i b l y  zoned, probably 
a l t e r e d  p lagioclase .  Buff t o  l i g h t  green s t r i n g e r s  a r e  rus t -s ta ined quar tz  
with some red (hemat i t ic?)  s t a i n i n g  and poss ib le  epidote. P y r i t e  tends t o  be 
rimmed wi th  reddish-brown oxide. 

TBI3J SHCXTOIP (Polished No 1: - 

50-60% Altered fe ldspar  - Subhedral, s a u s s u r i t i z e d  p lagioclase  ( r e l i c t  
a l b i t e  twinning); r e l i c t  zoning apparent i n  a l t e r a t i o n  p a t t e r n s  

5-1 0% Epidote - Mainly i n  vein, elongate,  pr ismat ic  g ra ins ,  randomly 
intergrown with quar tz ,  poss ib ly  f e ldspar  

5-1 0% Quartz - Mainly associa ted  wi th  epidote  vein, and i n  granular  
groundmass with fe ldspar  

10-1 5% R e l i c t  mafics - Rectangular shapes (hornblende?),  pseudomorphed by: 
1-3% Sphene - Brownish, high r e l i e f ,  subhedral 
1 0% C h l o r i t e  - Pale green, low b i r e f  . , replac ing hornblende ( 3  1 

2- 5% P y r i t e  - Occurs on v e i n l e t s  and disseminated throughout; i n  s t r i n g e r -  
l i k e  clumps 

Rock Textures/Structures: Porphyr i t ic  t o  granoblas t i c  i n t r u s i v e  t ex tu re ,  
zoned plagioclase ,  r e l i c t  mafic g ra ins  a l l  i n d i c a t e  igneous i n t r u s i v e  
or ig in .  

Protolith: Medium grained d i o r i  t e .  

Alteration/Rineralization: (1 ) Al te ra t ion  of mafics t o  c h l o r i t e  + sphene; 
s a u s s u r i t i z a t i o n  of p lagioclase .  
(2  ) Epidote veining, p y r i t e  minera l iza t ion  c rosscu t  o r i g i n a l  t ex tu res .  

Conditions of Formation: In t rus ive  t o  hypabyssal igneous c r y s t a l l i z a t i o n ,  
followed by hydrothermal a l t e r a t i o n ,  epidote  veining. 



APPENDIX VI 

Conversion Factors for Metric Units 



CONVERSION FACTORS FOR METRIC UNITS 

1 i n c h  

1 c m  
1 f o o t  
1 m 
1 m i l e  
1 km 

1 acre 
1 h a  
1 h a  
1 km2 

= 25.4 m i l l i m e t r e s  ( m m )  
o r  2.54 c e n t i m e t r e s  ( c m )  

= 0.394 i n c h  
= 0.3048 metre (d 
= 3.281 f e e t  
= 1.609 k i l o m e t r e s  (km) 
= 0.621 m i l e s  

= 0.4047 h e c t a r e s  ( h a )  
= 2.471 acres 
= 1 0 0  m x 100  m = 10 ,000  m2 
= 1 0 0  h a  

1 t r o y  o u n c e  ( 0 2 )  = 31.103 g rams  

1 g  = 0.032 t r o y  o z  
1 pound ( l b )  = 0.4536 k i l o g r a m  

1 kg = 2.2046 l b  
1 t o n  ( 2 0 0 0  l b )  (T) = 0.9072 t o n n e  
1 t o n n e  ( t )  = 1 .1023  t o n  = 2205 l b  

1 t r o y  o u n c e / t o n  ( o z / T )  = 34.286 g r a m s / t o n n e  ( g / t  

1 g / t  = 0.0292 o z / t o n  
1 g / t  = 1 p a r t  p e r  m i l l i o n  ( P P ~  
1 PPm = 1000  p a r t s  p e r  b i l l i o n  ( P P ~  
10 ,000  g / t  = 1% 












