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SUMMARY 

Geological assessment work on the Meade property, Cow 1 to Cow 4 
claims for 1987 included geological mapping at (1:10,000), 
prospecting and stream sediment sampling. 

The property is predominantly underlain by rocks of the Paleozoic 
Sicker Group. The Sicker Group in the property area is composed 
of a northwest striking sequence of mafic volcaniclastic and 
possible flow rocks of the Nitinat Formation, and cherty tuff of 
the McLaughlin Ridge Formation (McLaughlin Ridge Formation 
formerly mapped in this area as the Myra Formation). A large 
northwest trending sill-like body of Jurassic Island Intrusions 
tonalite to granodiorite intrudes the Sicker Group. 

Mineralization on the property consists of local finely 
disseminated pyrite with with minor chalcopyrite and pyrrhotite 
mainly within 'hornfelsed' mafic volcanic rock near the Island 
Intrusions contact, minor local chalcopyrite and pyrrhotite. The 
best lithogeochemical results returned include: 457 ppm Cu from 
a mafic volcanic flow? unit (sample 14851), and 210 ppm Cu from a 
moderately siliceous tuff which also returned 0.4 ppm Ag, 4.5 ppm 
Cd and 156 ppm Zn (sample 15001). An iron-oxide stained tuff 
returned 70 ppm As and 217 ppm Cr from a 'hornfelsed volcanic' 
rock near the contact with Island Intrusions. Float samples 
yielded 21 ppm Pb from basalt in a stream bed, and 234 ppm Cr 
from quartz vein float. 

Gold and silver concentrations above the detection limit were not 
returned from lithogeochemical results. Results from this year's 
samples indicate that barren white quartz veins and chert beds 
are not mineralized. 



(ii) 

Silt samples collected from streams on the Meade property did not 
yield nor confirm Au anomalies in the area of interest. The 
highest results include: 1.0 ppm Ag, 168 ppm Cu, 27 ppm Pb, 146 
ppm Zn, 40 ppm As, 1860 ppm Mn, 1020 ppm Ba, and 477 ppm Cr. 

Although no significant mineralization has been observed on the 
property to date, several areas have not been thoroughly 
investigated and more exploration work is warranted. Anomalous 
Ba, Mn and AU (1986 program only) concentrations in stream 
sediment samples and the reported occurrence of placer gold in 
Meade Creek suggest that there is some potential for 
mineralization on the Cow 3 and Cow 4 claims. 

A limited exploration program is recommended to investigate the 
area in the immediate vicinity of Meade Creek. This work is to 
include detailed geolgical mapping at a scale of 1 :2500  and heavy 
mineral sampling (panning) up Meade Creek. 
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2 .  

1.0 INTRODUCTION 

This report provides an evaluation and discussion of results 
obtained from assessment work conducted during the months of 
November, 1986 intermittently through February, 1987 on the Cow 1 
to Cow 4 claims (Meade Group). The work was carried out at the 
request of Mr. S.C. Steele of International Cherokee Developments 
Ltd. and supervised by Gordon Allen of MPH Consulting Limited. 

The field program was designed to follow up and confirm anomalous 
results obtained from a rock and stream sediment sampling program 
conducted in March, 1986, as well as to fulfill assessment 
requirements. 

Sixty-three silt samples were collected from streams within or 
near the boundaries of the property and thirty-one rock samples 
were collected from outcrop and float found on the property. 
Samples were analysed for Au using an atomic absorption (AA) 
technique and for 30 elements using inductively coupled plasma- 
atomic emission spectroscopy (ICP). Gold analyses were done by 
Rossbacher Laboratory Ltd. The ICP analyses were done by Chemex 
Ltd. and Acme Analytical Laboratories. 

A description of the regional geology and brief account of the 
economic setting is included in addition to the evaluation of the 
property geology and geochemical results. 

\ 



3. 

2.0 PROPERTY LOCATION, ACCESS, TITLE 

The International Cherokee Developments Ltd. Meade property is 
located 2 km northwest of the town of Lake Cowichan on mapsheet 
NTS 92C/16E, and centred at approximately 48O51'N latitude, 
124°051W longitude in the Victoria Mining Division of British 
Columbia (Figures 1, 2). 

Access to the property is excellent, although steep terrain may 
hinder some survey methods. The southwest corners of the Cow 1, 
2, and 3 claims all cover portions of the shore of the North Arm 
of Cowichan Lake, Highway 18, and the Canadian National Railway. 
Meade Creek and the Cow 4 claim are accessible by logging road 
from Highway 18. 

The Meade Group comprises four claims containing a total of 58 
units owned by International Cherokee Developments Ltd., as 
summarized below: 

Y e a r  
C l a i m  Record N o .  Units  Anniversary D a t e  Recorded 

cow 1 1433 ( 3 )  8 March 6, 1989 1985 
cow 2 1434 (3) 10 March 6, 1989 1985 
cow 3 1435 ( 3 )  20 March 6, 1989 1985 
cow 4 1436 (3) 20 March 6, 1989 1985 

The Stan A and Stan B one unit claims, which straddle the north- 
south claim line between Cow 3 and Cow 4 on lower Meade Creek, 
are not owned by International Cherokee Developments Ltd. 
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5. 

3.0 PREVIOUS WORK 

Geological mapping in the area north of Lake Cowichan has been 
carried out by government geologists including J . T .  Fyles (1955), 
J .E .  Muller (1977, 1980a, 1980b, 1982), and A. Sutherland Brown 
(1986). N.W. Massey has recently conducted regional mapping and 
compiled previous mapping in the Lake Cowichan area (O/F, 1987) 
including the area of the Meade property. A B.Sc. thesis on 
rhodonite deposits on Vancouver Island (Cowley, 1979) also 
includes this area. 

J.S. Ford and R.A. Nilson and Associates reported (1950) that 
fine gold (up to 40 colours in one pan) was recovered from 
between the bedrock surface to 6 metres above the high water 
level on the Meade Creek placer claim. 

In 1985, the Meade Group comprising the Cow 1 to Cow 4 claims was 
staked by International Cherokee Developments Ltd. Assessment 
work was conducted on the property from March 1 to March 3, 1986, 
by MPH Consulting Limited. Work included rock sampling, 
prospecting, reconnaissance geological mapping, and stream 
sediment sampling. Various grab samples of outcrop and float 
returned up to 330 ppm Zn, 200 ppm Cu, 390 ppm As, and 310 ppm 
Ba. Silt geochemical analyses yielded concentrations of up to 
100 ppb Au, 490 ppm As, 500 ppm Ba, 306 ppm Pb, 490 ppm Zn and 
3.8 ppm Ag. Gold and arsenic anomalies in silt samples were 
located in the southern Cow 4 claim with the source thought to be 
located on the Cow 3 claim to the west. Results of this 
assessment work led to recommendations for further work designed 
to follow up and confirm these anomalies. 
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4.0 REGIONAL GEOLOGY 

The Duncan - n o r t h  Cowichan L a k e  area is u n d e r l a i n  by a w e s t - n o r t h w e s t  
t r e n d i n g  b e l t  o f  P a l e o z o i c  S i c k e r  Group rocks, Triassic  Karmutsen  
F o r m a t i o n  b a s a l t s  and C r e t a c e o u s  Nanaimo Group s e d i m e n t s .  The s o u t h  
Cowichan L a k e  area is u n d e r l a i n  by t h e  Karmutsen  F o r m a t i o n ,  t h e  
J u r a s s i c  Q u a t s i n o  F o r m a t i o n ,  and t h e  Bonanza Group v o l c a n i c s .  
J u r a s s i c  I s l a n d  I n t r u s i o n s  o c c u r  i n  b o t h  areas  ( F i g u r e  3 ) .  R e c e n t  
gove rnmen t  g e o l o g i c a l  mapping h a s  been  c a r r i e d  o u t  o v e r  t h e  Cowichan 
L a k e  a rea  by a number o f  g e o l o g i s t s  and c o m p i l e d  w i t h  p r e v i o u s  w o r k  by 
J . T .  F y l e s ,  A. S u t h e r l a n d  Brown and P. Cowley (N.W. Massey,  1 9 8 7 ) .  

4 . 1  Sicker Group 

M u l l e r  (1980a )  p r o p o s e d  t h e  f o l l o w i n g  s u b d i v i s i o n  o f  t h e  S icker  

Group,  f rom o l d e s t  t o  y o u n g e s t :  N i t i n a t  F o r m a t i o n ,  Myra F o r m a t i o n ,  
S e d i m e n t - S i l l  U n i t ,  and B u t t l e  L a k e  F o r m a t i o n .  

I n  t h e  L a k e  Cowichan area,  d i s t i n c t i v e  y e t  c o r r e l a t i v e  l i t h o l o g i c  
u n i t s  w i t h i n  t h e  S i c k e r  Group h a v e  been  mapped by Massey (19871,  who 
d r a w s  on  S u t h e r l a n d  Brown ' s  (1986)  u n i t s .  T h e  N i t i n a t  F o r m a t i o n  and 
McLaughlin R idge  F o r m a t i o n  a re  w i t h i n  t h e  Youbou Subgroup ,  and t h e  

C a m e r o n R i v e r  F o r m a t i o n a n d M o u n t M a r k  F o r m a t i o n  a re  w i t h i n t h e B u t t l e  
L a k e  Subgroup.  

SICKER GROUP Upper S i lur ian  to Lower Permian 

But t l e  L a k e  Subgroup 
( a f t e r  Massey,  1 9 8 7 )  ( a f t e r  M u l l e r )  

Mount Mark  F o r m a t i o n  B u t t l e  Lake F o r m a t i o n  
Cameron R i v e r  F o r m a t i o n  S e d i m e n t - S i l l  U n i t  

and /o r  Myra F o r m a t i o n  

McLaughlin R idge  F o r m a t i o n  Myra F o r m a t i o n  and/or  

N i t i n a t  F o r m a t i o n  

Youbou Subgroup 

N i t i n a t  F o r m a t i o n  
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a. 

TheNitinatFormationconsistspredominantlyofmafic volcanic rocks, 
most commonly flow-breccias or agglomerates including some massive 
flows, and rare pillow basalts. 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 phenocrysts of uralitized pyroxene as well as amygdules, 
both from 1 mm to more than 1 cm in size, in a matrix of finer grained, 
similar basalt(?). Thin sections show pale green amphibole 
(uralite) is replacing clinopyroxene. Uralitized gabbroic to 
dioritic rocks underlie and intrude the volcanics and are believed to 
represent feeder dykes, sills, and magma chambers to the volcanics. 
The Nitinat Formation may be distinguished fromthe similar Karmutsen 
Formation by the abundance of uralite phenocrysts, a usual lack of 
pillow basalts, lack of dallasite alteration between pillows 
(characteristic of the Karmutsen) locally pervasive foliation, and 
lower greenschist or higher metamorphic grade. 

The Myra Formation (mapped as McLaughlin Ridge and/or Cameron River 
Formations) overlies the Nitinat Formation, possibly with minor 
unconformity. 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 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 comprises 
a sequence of thinly interbedded, light feldspathic tuff (albite 
trachyte or keratophyre composition) and dark marine argillite which 
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h a s  t h e  a p p e a r a n c e  o f  a g r a d e d  g reywacke  a r g i l l i t e  t u r b i d i t e  
s e q u e n c e .  I n  t h e  uppe r  p a r t  o f  t h e  m i d d l e  u n i t ,  s e c t i o n s  o f  t h i c k l y  
bedded  t o  m a s s i v e  b l a c k  a r g i l l i t e  o c c u r .  The uppe r  u n i t  c o n t a i n s  
f i n e  and coa r sec rys t a l  t u f f s  i n l a y e r s  u p t o 1 0 m t h i c k w i t h l o c a l r i p -  
up c l a s t s  and s l a b s  of a r g i l l i t e  up  t o  1 m i n  l e n g t h  as  w e l l  a s  
s y n s e d i m e n t a r y  b r e c c i a s  o f  l i g h t  c o l o u r e d  v o l c a n i c  and c h e r t  
f r a g m e n t s  i n  a m a t r i x  o f  b l a c k  a r g i l l i t e .  

Mapping by F y l e s  (1955)  i n  t h e  area n o r t h  o f  Cowichan L a k e  l o c a t e d  a 
t h i c k  s e q u e n c e  o f m a i n l y m a s s i v e  g r e e n v o l c a n i c s  ( N i t i n a t  F o r m a t i o n ) ,  
o v e r l a i n  by a 'marker' u n i t  c o n s i s t i n g  o f  a s e q u e n c e  o f  t h i n - b e d d e d ,  
c h e r t y  t u f f s  w i t h  s e v e r a l  metres o f  coarse breccia c o n t a i n i n g  
f r a g m e n t s  o f  a m y g d a l o i d a l  v o l c a n i c s  be tween  i t  and t h e  N i t i n a t  
F o r m a t i o n .  O v e r l y i n g  t h e  marker u n i t  are  g r e y  t o  b l a c k  f e l d s p a t h i c  
t u f f s  and a r g i l l a c e o u s  s e d i m e n t s  and minor  b r e c c i a s .  M u l l e r  (1980a )  
c o n s i d e r - s  t h e  marker u n i t  t o  c o r r e s p o n d  t o  t h e  lower u n i t  of t h e  Myra 
F o r m a t i o n ,  w h i l e  t h e  o v e r l y i n g  u n i t  o f  t u f f s  and s e d i m e n t s  is 
c o r r e l a t e d  w i t h  t h e  m i d d l e  u n i t  "and p r o b a b l y  c o n t a i n s  t h e  uppe r  . . . 
u n i t  a s  w e l l . "  

I n  t h e  Mount S i c k e r  a rea ,  t h e  Myra F o r m a t i o n  is more p e r v a s i v e l y  
deformed and c o n s i s t s  of w e l l  bedded ,  m a i n l y  f e l s i c  t u f f  and b r e c c i a  
i n t e r b e d d e d  w i t h  black a g r i l l i t e  and somegreywacke .  The r o c k s h a v e  
been  c o n v e r t e d  t o  quartz-chlorite-sericite s c h i s t  i n  s teep and 
o v e r t u r n e d  i s o c l i n a l  f o l d s .  Breccia f r a g m e n t s  are  commonly 
e p i d o t i z e d .  T h e  "Tyee Q u a r t z  P o r p h y r y "  is  a p o r p h y r i t i c  r h y o l i t e  
c o n t a i n i n g  q u a r t z  e y e s  t o  5 mm t h a t  o c c u r s  p a r t l y  a s  cross c u t t i n g  
s i l l s  and p a r t l y  a s  f l o w s ( ? )  w i t h i n  t h e  Myra F o r m a t i o n .  Tyee  Q u a r t z  
P o r p h y r y  is r e l a t e d  to  t h e  S a l t s p r i n g  I n t r u s i o n s .  

T h e t y p e l o c a l i t y o f t h e M y r a F o r m a t i o n  i s M y r a C r e e k ,  a t  t h e  s o u t h  end 
of B u t t l e  L a k e ,  a b o u t  1 6 0  km n o r t h w e s t  o f  Duncan. V o l c a n i c l a s t i c  
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rocks c o n s i s t i n g  d o m i n a n t l y  o f  r h y o d a c i t i c  or r h y o l i t i c  t u f f ,  l a p i l l i  
t u f f ,  b r e c c i a ,  and  some q u a r t z  p o r p h y r y  and minor  m a f i c  f l o w s  and 
a r g i l l i t e  (Upper Myra F o r m a t i o n )  are  h o s t  to  Westmin R e s o u r c e s  L td .  Is 
Myra, Lynx, P r i c e ,  and H-W m a s s i v e  s u l p h i d e  (Cu-Zn-Pb-Au-Ag- Cd) 
d e p o s i t s .  

M u l l e r  ( 1 9 8 0 a )  e s t i m a t e d  t h e  t h i c k n e s s  o f  t h e  N i t i n a t  F o r m a t i o n  a t  
a b o u t  2000 m and t h a t  o f  t h e  Myra F o r m a t i o n  a t  750 to  1 0 0 0  m. F y l e s '  
(1955)  work i n d i c a t e s  a t h i c k n e s s  o f  a t  l ea s t  1500 m for t h e  N i t i n a t  
F o r m a t i o n ,  and  a t  l e a s t  1 0 0 0  m f o r  t h e  Myra F o r m a t i o n  i n  t h e  Cowichan 
L a k e  area.  Both  t h e  N i t i n a t  and Myra F o r m a t i o n s  were d a t e d  a s  
Devonian and /o r  o l d e r  by M u l l e r  ( 1 9 8 0 a ) .  

The Sediment-Sill Unit (Cameron R i v e r  F o r m a t i o n )  is  t r a n s i t i o n a l  
be tween  t h e  Myra and B u t t l e  L a k e  F o r m a t i o n s .  The  u p p e r  and lower 
c o n t a c t s  a re  p o o r l y  d e f i n e d .  Thin-bedded,  t u r b i d i t e - l i k e ,  much 
s i l i c i f i e d  or c h e r t y  m a s s i v e  a r g i l l i t e  and s i l t s t o n e  a re  i n t e r l a y e r e d  
w i t h  d i a b a s i c  s i l ls .  The s e d i m e n t s  show c o n s p i c u o u s  d a r k  and l i g h t  
b a n d i n g  on j o i n t  s u r f a c e s .  The s i l ls  c o n s i s t  of a f i n e - g r a i n e d ,  
g r e e n i s h  b l a c k  m a t r i x  c o n t a i n i n g  f e l d s p a r  p h e n o c r y s t s  up to  more t h a n  
1 c m ,  commonly c l u s t e r e d  i n  ro se t t e s  up t o  a few c e n t i m e t r e s  i n  
d i a m e t e r ,  p r o d u c i n g  a v e r y  d i s t i n c t i v e  " f l o w e r  p o r p h y r y "  a p p e a r a n c e .  
S u b o p h i t i c  t e x t u r e  may a l so  be v i s i b l e .  The s e d i m e n t s  a r e  d a t e d  a s  
M i s s i s s i p p i a n  i n  a g e  w h e r e a s  t h e  s i l l s  are  b e l i e v e d  to  r e p r e s e n t  
f e e d e r s  to  Triassic  Karmutsen  v o l c a n i c s .  

The Buttle Lake Formation (Mount M a r k  F o r m a t i o n )  c o n s i s t s  of a basa l  
g r e e n  and maroon t u f f  and /o r  b r e c c i a  o v e r l a i n  by c o a r s e - g r a i n e d  
c r i n o i d a l  and c a l c a r e n i t i c  l i m e s t o n e ,  f i n e - g r a i n e d  l i m e s t o n e  w i t h  
c h e r t  n o d u l e s  and some d o l o m i t i c  l i m e s t o n e .  Lesser amounts  o f  
a r g i l l i t e ,  s i l t s t o n e ,  g reywacke ,  or c h e r t  are  p r e s e n t .  
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I n  t h e  area s o u t h e a s t  o f  Cowichan L a k e ,  t h e  B u t t l e  L a k e  F o r m a t i o n  
c o n s i s t s  of l a m i n a t e d ,  c a l c a r e o u s  g r e y  s i l t s t o n e  and b l a c k  a r g i l l i t e  
c o n t a i n i n g  l e n s e s  o f  c o a r s e - g r a i n e d  c a l c a r e n i t e ,  minor  m a s s i v e  b e d s  
or c r i n o i d a l  l i m e s t o n e  a b o u t  1 m t h i c k ,  and l e n s e s  and n o d u l e s  of 
cher t .  The s e c t i o n  was d e s c r i b e d  by a n  e a r l i e r  worker a s  m a i n l y  
i n t e r b e d d e d  c h e r t  and l i m e s t o n e  (Yole i n  M u l l e r ,  1 9 8 0 a )  . 
The B u t t l e  L a k e  Forma t ion  is up to  466  m t h i c k  ( a p p r o x i m a t e l y  300 m 
t h i c k  s o u t h e a s t  o f  Cowichan L a k e ) .  The a g e  o f  t h e  f o r m a t i o n ,  based  o n  
f o s s i l  e v i d e n c e ,  appears t o  be Midd le  P e n n s y l v a n i a n ,  b u t  may be  as  
young as  E a r l y  Permian  ( M u l l e r ,  1980a )  T h i s  h a s  been  c o n f i r m e d  by 
r e c e n t  d a t i n g  work  by Brandon and o t h e r s  ( 1 9 8 6 ) ,  i n c l u d i n g  isotopic  a s  
w e l l  a s  c o n o d o n t  a g e s ,  which i n d i c a t e  t h a t  rocks o f  t h e  B u t t l e  L a k e  
Forma t ion  are  e a r l y  Midd le  P e n n s y l v a n i a n  t h r o u g h  E a r l y  Permian  i n  
a g e .  

4.2 Vancouver Group 

The Karmutsen Formation v o l c a n i c  rocks unconfo rmab ly  to  p a r a c o n -  
fo rmab ly  o v e r l i e  t h e  B u t t l e  L a k e  Forma t ion  l i m e s t o n e  to  form t h e  b a s e  
of t h e  Vancouver Group. They are  t h e  t h i c k e s t  and most widesp read  
rocks on  Vancouver I s l a n d .  The f o r m a t i o n  c o n s i s t s  m a i n l y  o f  d a r k  
g r e y  to  b l a c k ,  or d a r k  g r e e n ,  t h o l e i i t i c  p i l l ow b a s a l t ,  m a s s i v e  
b a s a l t ,  and p i l l o w  breccia.  Flows a re  commonly a p h a n i t i c ,  f e l d s p a r  
p o r p h y r i t i c ,  and a m y g d a l o i d a l .  . P i l l o w  l a v a s  g e n e r a l l y  o c c u r  toward 
t h e  base o f  t h e  s e c t i o n .  

Cong lomera te  c o n t a i n i n g  c las t s  o f  Sicker  Group rocks and j a s p e r o i d  
t u f f  fo rms  basa l  s e c t i o n s  i n  t h e  N i t i n a t - H o r n e  L a k e  area to  t h e  
n o r t h w e s t .  Karmutsen Forma t ion  rocks a re  g e n e r a l l y  r e l a t i v e l y  
undeformedcomparedtoSicker  Group r o c k s a n d  a r e d a t e d u p p e r  T r i a s s i c  
and o lde r .  
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Mass ive  to  t h i c k - b e d d e d  l i m e s t o n e  o f  t h e  Quatsino Formation is 
w i d e s p r e a d  i n  t h e  area s o u t h  of Cowichan L a k e .  The l i m e s t o n e  is  b l a c k  
to  d a r k  g r e y  and  f i n e - g r a i n e d  to  m i c r o c r y s t a l l i n e .  C o a r s e - g r a i n e d  
m a r b l e  o c c u r s  i n  t h e  v i c i n i t y  o f  i n t r u s i v e  rocks. The m a j o r i t y  o f  
known economic  s k a r n  d e p o s i t s  o n  Vancouver  I s l a n d  are  h o s t e d  by 
Q u a t s i n o  l i m e s t o n e .  Thin-bedded l i m e s t o n e  a l so  o c c u r s  w i t h 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 ) .  

The Parsons Bay Formation o v e r  l i e s  Q u a t s i n o  l i m e s t o n e ,  or l o c a l l y ,  
Karmutsen  F o r m a t i o n  v o l c a n i c s .  I t  is composed o f  i n t e r b e d d e d  
c a l c a r e o u s  b l a c k  a r g i l l i t e ,  c a l c a r e o u s  g reywacke  and s a n d y  t o  s h a l y  
l i m e s t o n e .  I t  is  i n c l u d e d  w i t h i n  t h e  Q u a t s i n o  F o r m a t i o n  w i t h i n  t h e  
repor t  map area.  The Q u a t s i n o  and P a r s o n s  Bay F o r m a t i o n s  are 
c o n s i d e r e d  t o  r e p r e s e n t  n e a r  and o f f s h o r e  b a s i n  f a c i e s ,  r e s p e c t i v e l y ,  
i n  t h e  q u i e s c e n t  Karmutsen  r i f t  a r c h i p e l a g o  ( M u l l e r ,  1 9 8 1 ) .  

4.3 Westcoast Complex 

The Westcoast Complex comprises a v a r i e t y  o f  p l u t o n i c  and metamorphic  
m a f i c  c r y s t a l l i n e  rocks,  i n c l u d i n g  a m p h i b o l i t e ,  d i o r i t e ,  and q u a r t z  
d i o r i t e  w i t h  homogeneous,  a g m a t i t i c  or g n e i s s i c  t e x t u r e s .  Dior i t ic  
or a g m a t i t i c  b o d i e s  u n d e r l y i n g  or i n t r u d i n g  t h e  N i t i n a t  F o r m a t i o n  are  
i n c l u d e d .  Metamorphosed Karmutsen  F o r m a t i o n  and /o r  S icker  Group 
rocks g r a d e  l o c a l l y  i n t o  t h e  complex and a re  b e l i e v e d  to  be i t s  
p r o t o l i t h ,  h a v i n g  b e e n  migmat i zed  i n  E a r l y  J u r a s s i c  t i m e .  The 
m o b i l i z e d  g r a n i t o i d  p o r t i o n  of t h e  complex  is  b e l i e v e d  t o  b e  t h e  
s o u r c e  o f  t h e  I s l a n d  i n t r u s i o n s  a n d ,  i n d i r e c t l y ,  t h e  Bonanza Group 
v o l c a n i c s  ( M u l l e r ,  1981 ,  1 9 8 2 ) .  Sma l l  b o d i e s  of r e c r y s t a l l i z e d  
l i m e s t o n e  found w i t h i n  t h e  complex  are  b e l i e v e d  to  be d e r i v e d  m a i n l y  
from t h e  Q u a t s i n o  F o r m a t i o n ,  and t o  a lesser e x t e n t  f rom t h e  B u t t l e  
L a k e  F o r m a t i o n .  
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4.4 Bonanza Group 

Bonanza Group s t r a t i g r a p h y  v a r i e s  c o n s i d e r a b l y  i n  a h o r i z o n t a l  and 
l a t e r a l  s e n s e  a s  i t  r e p r e s e n t s  p a r t s  o f  s e v e r a l  d i f f e r e n t  e r u p t i v e  
c e n t r e s  o f  a v o l c a n i c  arc .  B a s a l t i c ,  r h y o l i t i c ,  and lesser a n d e s i t i c  
and d a c i t i c  l a v a ,  t u f f ,  and breccia w i t h  i n t e r c a l a t e d  b e d s  and 
s e q u e n c e s  of m a r i n e  a r g i l l i t e  and greywacke  m a k e  up t h e  Bonanza Group. 
I n  t h e  area s o u t h  o f  Cowichan L a k e ,  t h e  v o l c a n i c s  are  d e s c r i b e d  a s  d a r k  
brown, maroon,  and y e l l o w - g r e y  m a s s i v e  t u f f ,  v o l c a n i c  b r e c c i a ,  and 
m a s s i v e  or p l a g i o p h y r i c  f l o w s  ( M u l l e r ,  1 9 8 2 ) .  Bonanza Group 
v o l c a n i c s  are c o n s i d e r e d  to  be E a r l y  J u r a s s i c  e x t r u s i v e  e q u i v a l e n t s  
o f  t h e  I s l a n d  i n t r u s i o n s .  

4.5 Island Intrusions 

E x p o s u r e s  o f  Island Intrusions c o n s i s t i n g  m a i n l y  o f  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  area 
and are a s s i g n e d  a n  a g e  o f  Middle  to  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 cke r  and Bonanza Group v o l c a n i c  rocks 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  rocks and m i g m a 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 Forma t ion  v o l c a n i c  rocks are  sharp 
and w e l l  d e f i n e d .  S k a r n  z o n e s  are  reported a t  t h e  c o n t a c t  of 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  Forma t ion  l i m e s t o n e  and less  a b u n d a n t l y  
w i t h  B u t t l e  L a k e  Forma t ion  l i m e s t o n e .  

4.6 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  rocks occur t h r o u g h o u t  t h e  
area,  unconformably  o v e r l y i n g  P a l e o z o i c  S i cke r  Group rocks. 
E x t e n s i v e  e x p o s u r e s  o c c u r  i n  t h e  Chemainus and Cowichan R ive r  
v a l l e y s .  The f o r m a t i o n s  p r e s e n t  comprise t h e  b a s a l  p o r t i o n s  of t h e  
Nanaimo Group. 
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The Comox Formation 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 ,  cross- 
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  o f  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  sha l e  and coa l  a r e  
c h a r a c t e r  i s t ic .  

The Haslam Formation 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  fac ies  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  coarse c las t ic  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 rkos ic  s a n d s t o n e  o f  t h e  Extension-Protection Formation are  beach and 
d e l t a i c  s a n d s .  Minor s h a l e  and coal  are  r e p o r t e d .  

4.7 Structure 

The B u t t l e  L a k e  A r c h ,  Cowichan-Horne L a k e  Arch  and  Nanoose U p l i f t  a re  
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 re  b e l i e v e d  t o  be 

among 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 .  F o l d i n g  and u p l i f t  o c c u r r e d  before 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  before t h e  Mesozoic  ( M u l l e r  and C a r s o n ,  1969), and 
a d d i t i o n a l  t i l t i n g ,  f o l d i n g ,  and  u p l i f t  o c c u r r e d  a f t e r  t h e  l a t e  
C r e t a c e o u s .  S icker  Group v o l c a n i c  and s e d i m e n t a r y  rocks o c c u r  a t  t h e  
cores of t h e s e  u p l i f t s .  

Asymme t r  i c  southwe s t - v e r  g i n g  , n o r t h w e s t  - t r  end i n g  a n t i  f or ma1 f o l d  
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 imbs are  r e p o r t e d  a t  B u t t l e  L a k e ,  i n  t h e  
Cameron-Ni t ina t  R i v e r  a rea ,  and n o r t h  of Cowichan L a k e .  Well- 

d e v e l o p e d  f o l i a t i o n  d e v e l o p e d  d u r i n g  metamorphism t o  c h l o r i t e -  
a c t i n o l i t e  and ch lo r i t e - se r i c i t e  s c h i s t  i n  s t eep  and o v e r t u r n e d  l i m b s  



15. 

o f  f o l d s .  F o l d i n g  may have  o c c u r r e d  p r io r  to i n t r u s i o n  of 
T r i a s s i c (? )  m a f i c  s i l l s  a l o n g  a x i a l  p l a n a r  s u r f a c e s  i n  f o l d e d  
S e d i m e n t - S i l l  u n i t  r o c k s .  E v i d e n c e  f rom K-Ar d a t i n g  a l s o  s u g g e s t s  
J u r a s s i c  f o l d i n g .  B u t t l e  L a k e  F o r m a t i o n  l i m e s t o n e s  a re  r e l a t i v e l y  
undeformed i n  some places ,  a l t h o u g h  i n  o t h e r s ,  a s  i n  t h e  Chemainus 
R i v e r  Canyon, t h e y  are  h i g h l y  d e f o r m e d ,  a l o n g  w i t h  o t h e r  S icker  Group 
rocks (Brandon and  o t h e r s ,  1 9 8 6 ) .  Vancouver  Group u n i t s  a r e  n o t  as  
i n t e n s e l y  f o l d e d ;  g e n t l e  m o n o c l i n a l  and domal s t r u c t u r e s  h a v e  b e e n  
mapped. However, Karmutsen  F o r m a t i o n  v o l c a n i c  rocks l o c a l l y  confo rm 
to  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  L a k e  F o r m a t i o n s  ( M u l l e r ,  
1 9 8 0 a ) .  

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  area pr ior  to  emplacement  
of 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 is 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  o f  Nanaimo 
Group s e d i m e n t s  i n  some areas ,  s u c h  as  t h e  n o r t h  s i d e  o f  t h e  Chemainus 
R i v e r  v a l l e y ,  p l a c i n g  S i c k e r  Group rocks above  Nanaimo Group rocks. 
These  f a u l t s  have  b e e n  traced f o r  up t o  1 0 0  km. Such s t r u c t u r e s  may 
r e p r e s e n t  l a r g e  scale u n d e r t h r u s t i n g  f rom t h e  s o u t h w e s t ,  i n  a r eg ime  
o f  l ong- t e rm s e m i - c o n t i n u a l  n o r t h e a s t - s o u t h w e s t  c o m p r e s s i o n .  
Nanaimo Group s e d i m e n t s  are  t i l t e d  up to  a t  l e a s t  60 f rom 
p a l e o h o r  i z o n t a l  where  t h e y  are  o v e r l y i n g  f o l d e d  S i c k e r  Group rocks 
w i t h  a n g u l a r  u n c o n f o r m i t y  s u c h  as  on t h e  s o u t h  s i d e  of t h e  Chemainus 
R i v e r  V a l l e y .  Minor l a t e  n o r t h e a s t e r l y  t r e n d i n g  t e a r - f a u l t s  and 
b l o c k  f a u l t s  o f f s e t  n o r t h w e s t - t r e n d i n g  f a u l t s  i n  t h e  Cowichan V a l l e y  
and  S a l t s p r i n g  I s l a n d  areas .  

0 
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4.8 Economic Setting 

The Meade p r o p e r t y  is  l o c a t e d  on a n o r t h w e s t  e x t e n s i o n  o f  H i l l  60 
R i d g e ,  on  t h e  e d g e  o f  a b e l t  o f  S i c k e r  Group c h e r t y  t u f f  which  h o s t s  
v a r i o u s  manganese  d e p o s i t s  and showings .  L o c a t i o n s  f o r  v a r i o u s  
m i n e r a l  o c c u r r e n c e s  are  shown i n  F i g u r e  4 .  A summary o f  known g o l d ,  
b a s e m e t a l ,  and  o t h e r  o c c u r r e n c e s  i n  t h e  a r e a m a y b e  r e f e r r e d  t o  i n  t h e  
p r e v i o u s  a s s e s s m e n t  report  s u b m i t t e d  by MPHConsul t ing  L i m i t e d  (Neale 
and Hawkins,  1 9 8 6 ) .  

Known manganese  o c c u r r e n c e s  i n c l u d e  H i l l  60 ,  Rocky, Meade and S t a n l e y  
C r e e k .  Manganese d e p o s i t s  may r e p r e s e n t  d i s t a l  d e p o s i t i o n s  o f  
manganese - r i ch  v o l c a n o g e n i c  e x h a l a t i o n ,  b u t  more l i k e l y  r e p r e s e n t  
p r o x i m a l  d e p o s i t s  a r o u n d  a number o f  h o t  s p r i n g s  (Cowley, 1 9 7 9 ) .  

H i l l  6 0 ,  d i s c o v e r e d  i n  1 9 1 8 ,  l o c a t e d  a p p r o x i m a t e l y  11 km s o u t h e a s t  o f  
t h e  Meade p r o p e r t y ,  o c c u r s  i n  c h e r t y  t u f f s  of t h e  Sicker Group w i t h  

loca l  l e n s e s  o f  red jasper which h o s t s  r h o d o n i t e l e n s e s .  The  a v e r a g e  
manganese c o n t e n t  is 43.09% o v e r  1 . 2  m. S i g n i f i c a n t  o x i d i z a t i o n  h a s  

o c c u r r e d  h e r e ,  which  is n e c e s s a r y  t o  t r a n s f o r m  r h o d o n i t e  i n t o  
manganese ore.  

The Rocky o c c u r r e n c e ,  known s i n c e  1920 and l o c a t e d  a p p r o x i m a t e l y  8 km 

n o r t h w e s t  o f  t h e  Meade p r o p e r t y ,  comprises l e n s e s  of r h o d o n i t e  and 
rhodochrosite ( u p  t o  50% o f  Mn m i n e r a l i z a t i o n ,  l o c a l l y )  2 a r a l l e l  t o  
b e d d i n g  i n  t i g h t l y  f o l d e d  c h e r t y  t u f f  and jasper  o f  t h e  S i c k e r  Group. 
The manganese  o c c u r s  i n  a n  area less t h a n  30 m by 15 m w i t h  minor  
o c c u r r e n c e s  r e p o r t e d  w i t h i n  800 m. 

The Meade manganese o c c u r r e n c e ,  known s i n c e  1939 ,  is  l o c a t e d  
a p p r o x i m a t e l y l k m e a s t o f t h e  n o r t h e a s t  c o r n e r  o f  t h e  Meade p r o p e r t y ,  
c o n s i s t s  o f  r h o d o n i t e l e n s e s  and manganese g a r n e t s  i n c h e r t y t u f f s o f  
t h e  S i cke r  Group. L e n s e s  are  up t o  1 m wide  and a p p r o x i m a t e l y  
c o n t i n u o u s  be tween  t h e  t w o  e x p o s u r e s ,  i n  open  c u t s  60 m apa r t .  
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The Stanley Creek occurrence also known since 1939 is located 
approximately 3 km east of the eastern Meade property boundary. 
Here, two lenticular masses of rhodonite several cm to 30 cm wide and 
about 6 m long lie parallel to bedding in Sicker Group cherty tuff. 

TheComegoandMeade Creek gold occurrences are located approximately 
6 km north-northwest of the Meade property and within the Meade 
property respectively. The Comego occurrence consists of three 
types of mineralization including garnet-actinolite-quartz-calcite- 
epidote-chlorite skarn, which contains local magnetite, 
chalcopyrite, pyrite, pyrrhotite, local molybdenite, scheelite, 
sphalerite, tetrahedrite, minor bornite, and arsenopyrite. This 
skarn mineralization occurs in cherty tuff near its contact with a 
gabbro-diorite sill. Quartz-carbonate stringerswithin a shear zone 
contains finely disseminated molybdenite, pyrite, chalcopyrite 
tennantite with local bornite and magnetite. Skarn zones are 
associated with quartz veins which host masses of chalcopyrite, 
pyrite and molybdenite. Best assay results are from the main skarn 
zone, including 14.06 g/t (0.41 oz/ton) Au over 1.0 m, 27.4 g/t (0.8 
oz/ton) Agover 4.6 m, 8.3%Cuover 6.lm, 1.3%Moover 4.6m, and0.32% 
WO over 1 m. 

2 

3 

TheMeadeCreekplacer goldoccurrence ,d iscovered  in1950, is located 
within the boundaries of the Meade property in the southeast and 
southwest corners of the Cow3 a n d C o w 4 c l a i m s , p a r t l y w i t h i n t h e S t a n  
A one unit claim. Reportedly, fine gold (up to 40 colours in one pan) 
was recovered from the bedrock surface to 6 m above the high water 
level on the Meade Creek placer claim. 

The Candy copper deposit j u s t n o r t h o f t h e M e a d e G r o u p p r o p e r t y o c c u r s  
within fractured and sheared Sicker Group andesite and basalt 
crosscut by chalcopyrite and pyrrhotite bearing quartz veins. 
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5.0 1987 ASSESSMENT WORK 

During November 1986, and February 1987, MPH Consulting Limited 
personnel, under the supervision of Gordon Allen, completed 7.5 
days of field work on the Meade property. This work was designed 
to follow-up anomalous Au - +, Ba, Pb, Zn and Ag in stream sediment 
samples collected in 1986, with emphasis on the Cow 4 claim. 

The 1987 program included geological mapping at a scale of 
1:10,000 over the entire claim group and the collection of 31 
rock samples and 63 silt samples for geochemical analysis. 

5.1 Property Geology 

The Meade property (Cow 1-4 claims) is predominantly underlain by 
rocks of the Paleozoic Sicker Group (Figures 5 and 6). The 
Sicker Group in the property area is composed of a northwest 
striking sequence of mafic volcaniclastic and possible flow rocks 
of the Nitinat Formation, and cherty tuff of the McLaughlin Ridge 
Formation (McLaughlin Ridge Formation formerly mapped in this 
area as the Myra Formation). A large northwest trending sill- 
like body of Jurassic Island Intrusions tonalite to granodiorite 
intrudes the Sicker Group rocks. 

The Nitinat Formation of the Lower Sicker Group underlies most of 
the property. It is composed mainly of pyroxene porphyry flows 
and possibly hypabyssal intrusives, massive aphyric flows and/or 
intrusives, pyroxene crystal tuffs and lapilli tuffs. Bedding 
generally strikes northwest and dips moderately to the northeast. 
Bedding strike on the Cow 1 claim ranges from northeast to 
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northwest indicating that there is minor folding within the 
sequence. Foliation in these folded rocks strikes consistently 
northwest and dips moderately to the northeast. 

McLaughlin Ridge Formation (formerly mapped in this area as Myra 
Formation) cherty tuff underlies a small part of the northeast 
corner of the Cow 4 claim. Bedding in this area strikes 
northwest to northeast and dips southwest to northwest suggesting 
that the rocks have been tightly folded about a northwest 
trending fold axis. 

A northwest trending sill-like body of up to one kilometre wide 
of Island Intrusions tonalite to granodiorite intrudes Nitinat 
Formation rocks on the Cow 3 and 4 claims. Minor pyrite and 
chalcopyrite mineralization occurs along the flanks of this 
intrusive body. 

The northwest trending, northeast dipping Cowichan Lake thrust 
fault parallels the north shore of Cowichan Lake and follows 
through southeast beyond the area covered in this report. 

Descriptions of hand samples collected for observation and 
comparison are included in Appendix 111. 
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5.1.1 Tuffaceous Units of the Nitinat Formation 

Tuf f  a c e o u s  u n i t s  o f  m a i n l y  maf i c  and l o c a l l y  a n d e s i  t i c  ( ? )  

c o m p o s i t i o n  i n c l u d e  m a s s i v e  t o  bedded and  banded  t u f f s ,  c r y s t a l  
t u f f s ,  ' s a n d y  t u f f s ' ,  l a p i l l i  t u f f s ,  and  minor  a g g l o m e r a t i c  t u f f s  
( f o u n d  i n  f l o a t ) .  Rocks c o n t a i n i n g  a n g u l a r  i r r e g u l a r  f r a g m e n t s  
o f  m a i n l y  v o l c a n i c  c o m p o s i t i o n  have  b e e n  c l a s s i f i e d  as  
p y r o c l a s t i c  and  ca tac las t ic  b r e c c i a s .  T u f f s  i n  g e n e r a l  a re  f i n e -  
g r a i n e d  d a r k  g r e e n  t o  b lack  w i t h  up t o  30% m a f i c  p h e n o c r y s t s  ( u p  
t o  1 m m ) ,  20% o f  which have  b e e n  a l t e r e d  to  c h l o r i t e .  F e l s i c  
m i n e r a l s  r e c o g n i z e d  i n c l u d e  f e l d s p a r  and q u a r t z  ( u p  t o  3 0 % ) .  

Local s e r i c i t e  a l t e r a t i o n  is e v i d e n t .  Basal t ic  t u f f s  are  f i n e -  
g r a i n e d ,  d a r k  g r e e n  w i t h  a p h a n i t i c  groundmass  and p o s s i b l e  l oca l  
e v i d e n c e  o f  f l o w  b a n d i n g .  Trace amounts  t o  2% p y r i t e  are  l o c a l l y  
found w i t h i n  t u f f s .  

C r y s t a l  t u f f s ,  o f  t h e  N i t i n a t  F o r m a t i o n  found on t h e  Meade 
p r o p e r t y ,  are d o m i n a n t l y  m a f i c ,  w i t h  a d a r k  g r e e n  c h l o r i t i c  
groundmass .  T h e r e  are commonly 15-60% d a r k  g r e e n  t o  b l a c k ,  
s u b r o u n d e d  t o  s u b a n g u l a r ,  a p p r o x i m a t e l y  2 mm t o  5 mm p y r o x e n e  
c r y s t a l  f r a g m e n t s  and l o c a l l y  30% subrounded  t o  s u b h e d r a l  w h i t e  
t o  g r e y  1-3 mm f e l d s p a r  c r y s t a l  f r a g m e n t s .  P y r o x e n e  c r y s t a l  
f r a g m e n t s  a re  somewhat smeared  and a l i g n e d  a l o n g  f o l i a t i o n  
p l a n e s .  

Lapilli Tuffs 

V o l c a n i c  f r a g m e n t s ,  s u b a n g u l a r  t o  s u b h e d r a l ,  somewhat i n d i s t i n c t  
f rom 6 mm t o  1 c m ,  commonly d a r k  g r e y - g r e e n ,  c h l o r i t e  a l t e r e d ,  
l o c a l l y  v e s i c u l a r ,  a r e  found w i t h i n  a f i n e - g r a i n e d ,  u s u a l l y  l i g h t  
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coloured tuffaceous groundmass. Agglomeratic tuff found in float 
on the Meade property contains clasts with quartz-filled 
amygdules within a feldspar crystal tuff. 

Thin-bedded and banded tuffs with light and dark grey bands are 
observed in outcrop on the Meade property. 

5.1.2 Intrusive Rocks 

Commonly medium-grained, tonalitic, granodioritic, minor gabbroic 
rocks and gradations between these, have been mapped in the Meade 
Group property. Colour varies with composition which is commonly 
felsic. Sericite and chlorite alteration are commonly observed. 
These intrusives have been mapped as part of the Jurassic Island 
Intrusions. 

5.2 Lithogeochemistry 

Samples of float, grab samples of outcrop, and a few chip samples 
were collected from the Meade Group property. Figure 5 shows 
rock sample locations (total of 3 2 ) ,  for those which were 
analyzed geochemically for Au and 30 other elements (ICP). Rock 
sample descriptions and selected results are provided in Appendix 
11. Hand specimen locations are shown in Figure 6 along with 
traverse routes. Descriptions for hand specimens are included in 
Appendix 111, and certificates of analysis are included in 
Appendix IV. 

Lithologies sampled for analysis include volcaniclastic units, 
mafic volcanic rocks, quartz veins, chert, minor schistose rocks, 
'skarn type' rocks, and intrusive rocks, mainly with some form of 
visible sulphide mineralization and/or alteration. 
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5.2.1. Volcaniclastic R o c k s  

Samples of cherty/siliceous tuff and crystal tuff, of 
predominantly mafic composition and dark grey-green colour, were 
collected from outcrop or float. Sulphides observed in hand 
specimen include finely disseminated pyrite, local pyrrhotite and 
trace amounts of chalcopyrite. Local epidote, ser ici te and 
chlorite alteration is observed mainly in association with shear 
zones. 

Results returned range from 23 to 210 ppm Cu, 2 to 20 ppm Pb, 30 
to 156 ppm Zn, and 2 to 95 ppm As. Silver concentrations up to 
0.4 ppm were obtained from sample 14804 in addition to 158 ppm Cu 
and 70 ppm As from this sample of an Fe-oxide stained tuff 
collected from the north Cow 4 claim. Sample 15001, from the 
east central Cow 3 claim, is a chip sample over 2.5 m, of a 
siliceous tuff locally containing up to 2% pyrrhotite near its 
contact with a diabasic dyke. This sample returned 210 ppm Cu, 
156 ppm Zn, 0.4 ppm Ag, 4.5 ppm Cd and 120 ppm Cr. Sample 15002 
from the same area and unit, containing trace chalcopyrite 
returned values of 20 ppb Pb, 0.4 ppm Ag, and 2960 ppm P. Sample 
15003, float of dark grey siliceous tuff, containing up to 2% 
pyrite returned 95 ppm As. In the northwest central Cow 3 claim 
area, float from a talus slope, of iron and manganese-oxide 
stained lapilli tuff with chlorite, epidote and sericite 
alteration returned 695 ppm Mn. 

5.2.2. Volcanic R o c k s  

Dark grey-green to black, fine-grained, aphyric, locally 
vesicular and somewhat siliceous mafic volcanic rocks were 
sampled. Results range from 17 to 457 ppm Cu, 2 to 21 ppm Pb, 37 
to 70 ppm Zn and 4 to 20 ppm As. 
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Sample 14851 ,  o f  a n  a u g i t e ,  f e l d s p a r  p o r p h y r y  c o l l e c t e d  f rom t h e  
c e n t r a l  t o  s o u t h e a s t e r n  Cow 4 claim, r e t u r n e d  457 ppm Cu. A d a r k  
g r e e n  to  p u r p l e  ' s k a r n e d '  v o l c a n i c  c r o s s c u t  by ca l c i t e  v e i n l e t s  
c o l l e c t e d  n e a r  t h e  g r a n o d i o r i t e  c o n t a c t ,  r e t u r n e d  217 ppm C r .  

C h l o r i t e - a l t e r e d ,  f i n e - g r a i n e d  basa l t  f rom t h e  c e n t r a l  e a s t e r n  
Cow 3 area (sample 19904)  r e t u r n e d  881 ppm Mn. 

5.2.3 Quartz Veins 

M a s s i v e ,  b a r r e n ,  w h i t e  t o  m i l k y  w h i t e  q u a r t z  v e i n s  and v e i n l e t s  
w i t h  local  e p i d o t e  ( i n  s e l v a g e s  and  cores) and  h e m a t i t e  
a l t e r a t i o n  were sampled  m a i n l y  i n  t h e  C o w  1 and Cow 3 claim 
areas. Grab  samples of f l o a t  and o u t c r o p  r e t u r n e d  c o n c e n t r a t i o n s  
r a n g i n g  f rom 5 t o  56 ppm Cur 2 t o  5 ppm Pb,  3 t o  28 ppm Zn, 2 ppm 
A s ,  0 . 1  t o  0 . 3  ppm Ag. Anomalous C r  was r e t u r n e d  f rom a w h i t e  
r u s t - s t a i n e d  piece o f  q u a r t z  f l o a t  f rom t h e  eas t  c e n t r a l  Cow 3 

claim (sample 1 9 9 0 1 ) .  

5.2.4 Chert 

Grey ,  a p h a n i t i c ,  w e a t h e r e d  c h e r t  f l o a t  (sample 19902)  f rom t h e  
c e n t r a l  e a s t e r n  Cow 3 claim, w i t h  minor  i r o n  and magnesium-oxide 
s t a i n i n g  r e t u r n e d  0 . 1  ppm A g ,  49 ppm Cu, 3 ppm Pb,  46 ppm Zn and 
5 pprn A s .  

5.2.5 Intrusive, 'Skarn' and Schistose Rocks 

W h i t e  and brown c o a r s e - g r a i n e d  g r a n o d i o r i t e  co l l ec t ed  n e a r  t h e  
c o n t a c t  w i t h  S i c k e r  Group v o l c a n i c  rocks r e t u r n e d  0.2 pprn Ag, 3 
ppm Pb,  9 ppm Zn and 2 ppm A s .  
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Weakly metamorphosed epidote, calcite, quartz, skarn float 
(sample 19903) from central-eastern Cow 3 returned 0.1 ppm Ag, 1 
ppm Cu, 3 ppm Pb, 24 ppm Zn and 57 ppm As. A boron content of 
12 ,522  ppm indicates the probable presence of accessory 
tourmaline. A concentration of 8 ppm W probably supports the 
contact metamorphic nature of this rock. 

Float of an olive green to black, hematitic epidote schist 
collected from northwest-central Cow 3 ,  on a talus slope returned 
0.1 ppm Ag, 7 ppm Cu, 6 ppm Pb, 57 ppm Zn and 6 ppm As. 

5.2.6 Lithogeochemistry Conclusions 

Mineralization on the property consists of local finely 
disseminated pyrite and minor chalcopyrite and pyrrhot i te mainly 
within 'hornfelsed' mafic volcanic rock near the Island 
Intrusions contact. The best lithogeochemical results returned 
include: 457 ppm Cu from a mafic volcanic flow(?) unit and 210  

ppm Cu from a moderately siliceous tuff which also returned 0.4 
ppm Ag, 4.5 ppm Cd and 156 ppm Zn. An iron-oxide stained tuff 
returned 70 ppm As and 2 1 7  ppm Cr from a 'hornfelsed volcanic' 
rock near the contact with Island Intrusions. Float samples 
yielded 21 ppm Pb from basalt in a stream bed, and 234 ppm Cr 
from quartz vein float. 

5.3 Silt Sampling 

Sixty-three silt samples in total were collected from streams 
over the Meade Group, mainly in the southeastern portion of the 
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p r o p e r t y .  T h e  f i n e  s a n d  t o  s i l t  f r a c t i o n  w i t h  as l i t t l e  coarse 
and o r g a n i c  material  as  p o s s i b l e  was c o l l e c t e d  i n  most cases. 
S i l t  samplers took n o t e  o f  t e x t u r e ,  f l o w  d i r e c t i o n  and v e l o c i t y  
o f  t h e  stream and t y p e  o f  rocks and b o u l d e r s  found n e a r b y .  S i l t  
samples were a n a l y z e d  f o r  Au (AA) and 30 -e l emen t  ( I C P ) ;  
c e r t i f i c a t e s  o f  a n a l y s i s  are i n c l u d e d  i n  Appendix  I V .  S i l t  

sample numbers  f o r  t h o s e  c o l l e c t e d  i n  November 1 9 8 6  c o r r e s p o n d  t o  
t h e  i n i t i a l s  o f  t h e  sampler, t h e  d a t e  o f  t h e  t r a v e r s e  and t h e  

sample number f o r  t h a t  d a t e .  ( e .g .  A-N 24 S I L T  #1 r e p r e s e n t s  
t h e  f i r s t  sample c o l l e c t e d  on  November 24 by Gordon A l l e n . )  For  
s i l t s  c o l l e c t e d  i n  F e b r u a r y  1987 ,  n u m e r i c a l  sample t a g s  were 
used .  The F i g u r e  5 map shows t h e  1987 s i l t  sample l o c a t i o n s  
d e s i g n a t e d  a s  a n  o p e n  c i r c l e  w i t h  a d o t  and an  arrow i n d i c a t i n g  
d i r e c t i o n  o f  stream f low.  P r e v i o u s  s i l t  samples w i t h  anomalous  
r e s u l t s  a re  d e s i g n a t e d  by a s o l i d  c i rc le .  

S i l t  s a m p l i n g  w a s  d e s i g n e d  t o  c o n f i r m  anomalous  r e s u l t s  o b t a i n e d  
f rom 1986 a s s e s s m e n t  w o r k ,  which  o u t l i n e d  t w o  major a reas  o f  
i n t e r e s t .  Nine  o f  e l e v e n  samples collected i n  t h e  s o u t h e a s t  Cow 

4 area r e t u r n e d  b a r i u m  c o n c e n t r a t i o n s  i n  t h e  260 t o  500 ppm 
r a n g e .  The o t h e r  t w o  samples r e t u r n e d  up t o  3 .8  pprn Ag, 306 ppm 
Pb and 490 ppm Zn. I n  t h e  s o u t h w e s t  c o r n e r  o f  Cow 4 ,  west of 
Meade C r e e k ,  t w o  of t h e  streams d r a i n i n g  t h e  n o r t h w e s t  t r e n d i n g  
r i d g e  i n  t h e  Cow 3 and  Cow 4 c la ims ,  r e t u r n e d  g o l d  c o n c e n t r a t i o n s  
o f  50 and  1 0 0  ppb. Two s i l t  samples c o l l e c t e d  f rom Meade C r e e k  

i n  t h e  Cow 3 claim r e t u r n e d  80 ppb Au, 410 ppm A s  and  60 ppb Au, 
210 ppm A s .  Downstream a 490 ppm A s  c o n c e n t r a t i o n  was r e t u r n e d .  

S i l t  samples c o l l e c t e d  and a n a l y z e d  t h i s  y e a r  r e t u r n e d  o n l y  
background  l e v e l s  o f  5 ppb  Au. Ag, Cu, Pb  and Zn c o n c e n t r a t i o n s  
a r e  a l so  f a i r l y  l o w  w i t h  r a n g e s  as f o l l o w s :  0 . 1  t o  1 . 0  ppm Ag, 
1 4  t o  1 6 8  ppm Cu, 2 t o  27 ppm P b ,  26 t o  1 4 6  ppm Zn, and  2 t o  40 
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ppm As. Generally high concentrations of Mn, Ba, and Cr were 
returned however, with ranges from 313 to 1860 ppm Mn, 39 to 1020 
ppm Ba, and 74 to 477 ppm Cr. 

Silt samples collected from a stream just east of the property 
boundary returned elevated Ba concentrations up to 1020 ppm which 
appear to generally increase upstream. Sample A-N-24-8 in 
addition to 1020 ppm Ba, returned 1345 ppm Mn. Sample A-N-24-7 
about 100 m downstream, returned concentrations of 330 ppm Ba and 
316 ppm Cr. The contact between Island Intrusive granodiorite 
and Nitinat Formation mafic volcaniclastic rocks has been mapped 
in this area. Downstream to the south, Ba concentrations of 520 
ppm and 370 ppm were returned. 

Two concentrations of 400 ppm Ba were returned from small streams 
approximately 100 m west of Oliver Creek in the southeast corner 
of the Cow 4 claim. Elevated Zn concentrations of 140 ppm and 
146 ppm were returned from the next major creek to the west of 
Oliver Creek. 

Samples from the next creek approximately 125 m to the west, 
returned up to 477 ppm Cr and 390 ppm Ba. All four silts 
collected from this creek returned anomalous Cr concentrations 
and two of the samples returned anomalous Ba concentrations. In 
general, these concentrations of Ba and Cr increase upstream, 
toward the contact area between intrusive and Nitinat Formation 
volcanics. 

Southwest-flowing streams draining slopes underlain by intrusives 
in the western Cow 4 claim area previously returned elevated to 
anomalous Ba concentrations. These anomalous results were not 
confirmed by sampling done this year, however. Silt samples 
collected from a southeast-flowing creek draining intrusive rocks 
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returned elevated to anomalous Mn up to 1685 ppm. The higher Ba 
concentrations may be due, at least in part, to the fact that 
intrusive rocks contain higher background concentrations of 
barium. 

Creeks draining into Meade Creek resampled in the area of the 
Stan A and Stan B claims which had previously returned anomalous 
gold, returned only background concentrations this year. 
Manganese concentrations of 1460 ppm and 1860 ppm were returned 
from GRN-27-51 and GRN-27-S-5 respectively. Sample GRN-27-S2 
from a creek to the northwest on the east Cow 3 claim returned 
concentrations of 40 ppm As,  370 ppm Cr, 1565 ppm Mn and 174 ppm 
Sr. 

In the central to northwest Cow 3 and eastern Cow 2 claim, 
southwest flowing creeks draining the contact area between Island 
Intrusive rocks and Nitinat Formation volcanic rocks returned up 
to 421 ppm Cr, 335 ppm Ba, 1371 ppm Mn, 109 ppm Zn, and 47 ppm 
Ni. 

Highlights from the Cow 1 claim area, which is underlain by 
volcaniclastic units and mafic flow(?) units of the Nitinat 
Formation, include samples from various south-flowing creeks 
which returned up to 1507 ppm Mn, 168 ppm Cu, and 1.0 ppm Ag. 

Anomalous Mn, Ba, minor Cr and one anomalous Ag concentration has 
been returned from silt samples collected this year. Distinctive 
trends or associations are not discernable; however, generally 
elevated and anomalous Ba concentrations occur in streams in the 
southeastern Cow 4 claim area, and locally in the northwestern 
Cow 3 claim area. Manganese concentrations are generally high 
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t h r o u g h o u t  t h e  Meade p r o p e r t y .  Areas t o  b e  f o l l o w e d  up are  those 
w i t h  e l e v a t e d  B a  c o n c e n t r a t i o n s  i n  t h e  s o u t h e a s t  Cow 4 claim 
area. Bar ium s u l p h a t e  is commonly a s s o c i a t e d  w i t h  m a s s i v e -  
s u l p h i d e  d e p o s i t s  f o r m i n g  on t h e  modern o c e a n  f l o o r .  A l s o  t h e  
area o f  t h e  s o u t h e a s t  Cow 1 claim which  r e t u r n e d  t h e  1 . 0  ppm Ag 
c o n c e n t r a t i o n  s h o u l d  be r e s a m p l e d  and p r o s p e c t e d .  

P r e v i o u s l y ,  anomalous  g o l d  h a s  been  found  e s p e c i a l l y  i n  t h e  
s o u t h e r n  Cow 3 and Cow 4 claims. Minor amounts  o f  g o l d  h a v e  a lso 
b e e n  r e t u r n e d  f rom placer m i n i n g  o p e r a t i o n s  a l o n g  Meade C r e e k .  
W e  s u g g e s t  t h a t  a s a m p l i n g  t e c h n i q u e  wh ich  i n v o l v e s  p a n n i n g  a 
sample o f  coarser mater ia l  w i l l  p r o v i d e  a more a c c u r a t e  p i c t u r e  
o f  t h e  amount and e x t e n t  o f  g o l d  i n  t h e  Meade C r e e k  area.  
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6.0 CONCLUSIONS 

1. The Meade property is underlain by a northwest striking 
sequence of predominantly mafic volcaniclastics and 
possible flows of the Nitinat Formation of the Lower Sicker 
Group. These are intruded by a northwesterly elongate body 
of Jurassic Island Intrusions in the northern portions of 
the Cow 3 and Cow 4 claims. 

2. Cherty tuff of the Myra Formation (McLaughlin Ridge 
Formation) has been mapped in the northeast corner of the 
property. 

3. Mineralization on the property consists of local 
disseminated pyrite, and very minor local chalcopyrite. 
Rock samples collected this year did not return gold 
concentrations above the detection limit of 5 ppb. Best 
lithogeochemical results include 457 ppm Cu from a basaltic 
flow(?) unit; 21 pprn Pb, and 210 ppm Cu from a grey 
moderately siliceous tuff which also returned 156 pprn Zn, 
0.4 ppm Ag, and 4.5 ppm Cd; 21 pprn Pb from basaltic float 
in a stream bed; 70 pprn As from an iron-oxide stained tuff, 
234 pprn Cr from quartz float, and 217 pprn Cr from a 
'hornfelsed' mafic volcanic rock near the contact with 
Island Intrusions. Silver concentrations exceeding 0.4 pprn 
were not returned. 

4 .  Quartz veins described as 'barren white' as well as 
chert(?) beds sampled this year do not appear to contain 
significant mineralization. 
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5. From 63 silt samples collected from streams draining the 
Meade property, the highest concentrations returned are as 
follows: 1.0 ppm Ag, 168 ppm Cu, 27 ppm Pb, 146 ppm Zn, 40 
ppm As, 1860 ppm Mn, 1020 ppm Ba and 477 ppm Cr. Gold 
concentrations exceeding the detection limit of 5 ppb were 
not returned. 

6. The southern Cow 4 area is interesting due to anomalous 
gold returned from previous work, consistently high Ba 
concentrations, and elevated Mn concentrations. 

7. Further work is recommended to fulfill assessment 
requirements and to follow up previous anomalous results. 
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7 . 0  RECOMMENDATIONS 

D e t a i l e d  g e o l o g i c a l  mapping a t  a scale o f  1:2500 o v e r  
s e l e c t e d  p o r t i o n s  o f  t h e  p r o p e r t y  to  c l e a r l y  d e f i n e  c o n t a c t  
areas and s t r u c t u r e s .  S p e c i f i c a l l y ,  mapping i n  t h e  c o n t a c t  
be tween  t h e  Myra F o r m a t i o n  and t h e  u n d e r l y i n g  N i t i n a t  
F o r m a t i o n  i n  t h e  Cow 3 and  Cow 4 claims is w a r r a n t e d ,  a s  
t h e  lower Myra F o r m a t i o n  c a n  b e  a f a v o u r a b l e  h o s t  t o  
m a s s i v e  s u l p h i d e  d e p o s i t s .  

2 .  Stream s e d i m e n t  s a m p l i n g  ( h e a v y  m i n e r a l  c o n c e n t r a t e  f rom 
p a n n i n g )  up Meade C r e e k  and t h e  two a d j a c e n t  major 
s o u t h e r l y  f l o w i n g  creeks to  d e t e r m i n e  t h e  e x t e n t  o f  
anomalous  g o l d  v a l u e s  up t h e s e  creeks. Samples are  t o  b e  
a n a l y z e d  g e o c h e m i c a l l y  f o r  Au and by 30 -e l emen t  I C P .  

3 .  S o i l  s a m p l i n g  (B-hor i zon)  g r i d s  t o  be s e t  up on e i t h e r  s i d e  
o f  Meade C r e e k  a d j a c e n t  t o  a reas  r e t u r n i n g  anomalous  g o l d  
c o n c e n t r a t i o n s  f rom t h e  heavy  m i n e r a l  s a m p l i n g .  

4 .  P r o s p e c t i n g  i n  c o n j u n c t i o n  w i t h  mapping and so i l  s a m p l i n g  
f o r  t h e  s o u r c e  o f  anomalous  g o l d ,  s i l v e r ,  b a r i t e  and 
manganese found t h r o u g h  s i l t  and rock s a m p l i n g  d u r i n g  t h i s  

and p r e v i o u s  p rograms .  



5. Phase I work is recommended upon completion of the 
following outlined preliminary program to include detailed 
geological mapping, soil sampling and possibly geophysical 
surveys, at an estimated cost of $25,000. 

Respectfully submitted, 

MPH Consulting Limited 

B.Y. Thomae, B.Sc. 

June 3, 1987 G.J. Allen, P.Geo1. 



3 4 ,  

8.0 RECOMMENDED WORK PROGRAM 

The following exploration program is recommended to provide 
additional follow-up targets as well as to fulfill assessment 
requirements. Contingent upon favourable results from this work, 
Phases I and I1 outlined in the previous assessment report (Neale 
and Hawkins, 1986) are recommended. 

8.1 Plan 

In consideration of the fact that conventional silt sampling has 
been largely ineffective in confirming anomalous gold 
concentrations in an area of known placer gold, it is proposed 
that future sampling of the creeks involve panning of coarser 
samples. In particular, Meade Creek and other major south 
flowing creeks in the Cow 3 and Cow 4 claims should be sampled in 
this fashion at 50 m intervals. 

Results of such a survey may outline areas anomalous in gold, 
which could then be followed up by soil sampling adjacent to the 
creek, in conjunction with mapping and prospecting, for 
structurally controlled gold and/or sedimentary exhalative 
mineralization. 

Detailed geological mapping (1:2500) may reveal that some of the 
bedded tuffs are actually part of the lower McLaughlin Ridge 
(Myra) Formation. The contact between the McLaughlin Ridge 
(Myra) and Nitinat Formations is important as it can be a 
favourable host for stratiform massive sulphide deposition. 

The presence of elevated Ba concentrations in the south and east 
parts of the Cow 4 claim, strongly suggest the possibility of 
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volcanogenic activity, as barium sulphate is closely associated 
with massive sulphide deposits forming on the modern ocean floor. 

8.2  Budget 

F i e l d  Costs 

Personnel: 
Geologist 7 days @ $350 
Geological Assistant 
(Soil Sampler) 7 days @ 250 

Food and Accommodation 12 mandays @ 45 
Four Wheel Drive Truck 7 days @ 110 
Miscellaneous 

Support Costs: 

Analyses: 
25 rocks @ $12.75 (Au, ICP) 

120 soils @ $10.60 (Au, ICP) 
50 silts @ $12.00 

F i e l d  Work Subtota l  

Consulting/Supervision 1.5 days @ $500 

Report Costs: 
Geologist 4 days @ $350 
Drafting 10 hours @ 20 
Materials, Typing, Copying 

Administration @ 15% (on $3,850) 

$2,450.00 

1,750.00- $ 4,200.00 

$ 540.00 
770.00 
150.00 1,460.00 

$ 318.75 
1,272 .OO 

600.00 2,190.75 

7 , 850.75 --------- 
750.00 

$1,400.00 
200.00 
600.00 2,200.00 

577.60 

Contingency @ 15% 
11,378.35 
1,706. 75 

$13,085.10 --------- 

8.3 Schedule 

The outlined exploration program is estimated to require 
approximately two weeks to complete. 
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CERTIFICATE 

I, Barbara Y. Thomae do hereby certify: 

1. That I am a graduate in geology of the University of 
British Columbia (B.Sc., 1983). 

2. That I have practised as a geologist in exploration for the 
past seven years. 

3 .  That the opinions, conclusions, and recommendations 
contained herein are based on field work carried out by MPH 
Consulting Limited staff members and myself over this and 
previous years. 

4 .  That I own no direct, indirect, or contingent interest in 
the area, the subject property, or shares or securities of 
International Cherokee Developments Limited or associated 
companies. 

B.Y. Thomae, B.Sc. 

Vancouver, B.C. 
June 3 ,  1987 
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CERTIFICATE 

I, Gordon J. Allen, do hereby certify that: 

1. I am a graduate in geology of the University of British 
Columbia (B.Sc, 1975). 

2, I have practised as a geologist in exploration for twelve 
years. 

3 .  I am a member in good standing of the Association of 
Professional Engineers, Geologists and Geophysicists of 
Alberta. 

4 .  Opinions, conclusions, and recommendations contained herein 
are based on field work carried out by myself and other MPH 
Consulting Limited personnel between November 1986 and 
February 1987 and in previous years. 

5. I own no direct, indirect, or contingent interests in the 
subject property, or shares or securities of International 
Cherokee Developments Limited or associated companies. 

Vancouver, B.C. 
June 3, 1987 

Gordon J, Allen, P.Geo1, 
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Appendix I1 

ROCK SAMPLE DESCRIPTIONS 

and 

LITHOGEOCHEMICAL RESULTS 



Sample 
Number 

MEADE PROPEKCY 
ROCK SAMPLE DESCRIPTIONS 

Cu Pb Zn As Other 
Description ppm PPm rn PPm PPm 

Sample : 14803 102 8 30 10 
Location: North of Cow 4; outcrop  (grab)  
Rock Name:  Tuff 

Descr ipt ion:  Fe ldspar ,  pyroxene c r y s t a l  t u f f .  D a r k  g rey  with 
p l a g i o c l a s e ?  and a u g i t e  c r y s t a l s .  P y r i t e  and 
p o s s i b l e  c h a l c o p y r i t e .  

Sample : 14804 158 6 64 70 0.4 Ag 
Location: North of Cow 4; outcrop  (grab)  
R o c k  Name:  Tuff?  

Descr ip t ion :  Rusty brown. N o  v i s i b l e  su lph ides  b u t  weathered 
s u r f a c e s  are heav i ly  iron-oxide s t a ined .  

Sample : 14851 457 10 70 20 - 
Location : C e n t r a l  sou theas t e rn  Cow 4; 

outcrop  (grab)  
Rock N a m e :  Basalt ic flow? 

Descr ip t ion :  Augite,  f e l d s p a r  porphyry, b recc ia t ed ,  c o n t a i n s  l a r g e  
phenocrys ts  of  a u g i t e  2-6 mm, wi th  smaller phenocrys ts  of  
p l a g i o c l a s e  1-3 mm, i n  a f ine-grained dark grey-green 
groundmass. Weak ep ido te ,  sericite a l t e r a t i o n .  
Fe-oxide s t a i n i n g .  

Sample : 15001  210 4 156 15 0.4 Ag 
Locat ion : Eas te rn  c e n t r a l  Cow 3; 4.5 Cd 

c h i p  sample over 2.5 m ou tcrop  120 C r  
Rock N a m e  : Tuff 

Descr ip t ion :  Grey, moderately siliceous, with approximately 2% 
p y r r h o t i t e .  Sample c o l l e c t e d  from along c o n t a c t  wi th  
d i a b a s i c  dyke. 

Sample : 15002 88 20 60 20 0.4 Ag 
Location : Eastern  c e n t r a l  Cow 3; ou tc rop  2960 P 
Rock Name:  Tuff ?? 

Descr ip t ion :  L igh t  grey  t o  dark grey ,  s i l i c e o u s ,  t r a c e  (one speck) 
c h a l c o p y r i t e  observed. 
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Sample 
Number 

Sample : 
Location: 
Rock Name: 

Description : 

Sample : 
Location : 
Rock Name: 

Description : 

Sample : 
Location : 
Rock Name: 

De scr i p  tion : 

Sample : 
Location : 
Rock Name: 

Description: 

Sample : 
Location: 

Rock Name: 

Description : 

Sample : 
Location : 

Rock Name: 

Description: 

Sample : 
Location: 

Rock Name : 

Description: 

Cu Pb 
Description PPm PPm 

15003 73 6 
Eastern central  Cow 3; f l o a t  
Siliceous t u f f  

Dark grey w i t h  approximately 2% pyrite.  

19901 16 3 
East cen t ra l  Cow 3; f l o a t  
Quartz vein 

White, massive, s l i g h t l y  rust  stained 

19902 49 3 
Central eastern Cow 3; f l o a t  
Chert 

Zn 
PPm 

34 

6 

46 

As Other 
PPm PPm 

95 

2 234 Cr 

Grey, aphanitic, weathered. Evidence of weathered-out 
carbonate , minor Fe-Mg oxide staining. 

19903 1 3 24 57 12,522 B 
Central eastern Cow 3;  f l o a t  
Epidote, Quartz, Calcite Skarn 

Weakly metamorphosed? ol ive green skarn. Results indicate 
the possible presence of accessory tourmaline. 

19904 17 9 66 8 881 Mn 
Central eastern Cow 3; outcrop 

(grab) 
Vo l c  an i c 

Chlorite a l tered,  fine-grained, moderately s i l iceous 
volcanic (olive to  medium green). 

19905 56 4 16 2 
Central eastern Cow 3; outcrop 
(grab) 
Quartz vein 

I n  altered volcanic, 4 cm width.  Volcanic is medium 
grey green, aphanitic, somewhat s i l iceous,  s l i g h t l y  
ch lor i te  and epidote-altered. 

19908 5 3 9 2 
Central t o  northwest Cow 3; 
outcrop (grab) 
Granod ior i t e  

White-brown, coarse-grained (up t o  3 mm) ' a l t e r ed ' ?  
weathered w i t h  abundant iron-oxides. Taken near the 
contact w i t h  volcanic rocks (Nitinat Formation?) 
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Sample 
Number 

Cu Pb Zn As Other 
Description PPm PPm PPm PPm PPm 

Sample : 19909 35 2 65 4 217 Cr 
Location : Central t o  northwest Cow 3; 

outcrop (grab) 
Rock Name: Volcanic 

Description: Dark grey-green to purple (skarn-like rock) 1 mm ca l c i t e  
veins present. Slightly chlor i te  and hematite altered.  
Taken near granodiorite contact. 

Sample : 19911 32 21 37 15 
Location : Central to  western Cow 3; 

Rock Name : Basalt 

Description: Fine-grained, dark grey to black, s l i g h t l y  si l iceous.  

f l oa t  i n  stream 

Iron oxide staining on weathered surface. 

Sample : 19912 43 2 16 2 
Location: North central  and eastern 

central  Cow 3 ;  f loa t  - 
composite sample. 

Rock Name : Quartz 

Description: Probably from vein, white, massive. 

Sample : 19919 6 1  7 65 55 
Location : East Cow 2 
Rock Name: Cherty Si l ts tone ( T u f f ? )  

Description: Dark grey to  l i g h t  brown, t h i n l y  laminated cherty s i l t s tone  
( t u f f ? )  c u t  by 2-3 mm limonitic, vuggy quartz s t r ingers .  
Trace of pyri te  on fractures and on slickensided shear surfaces. 
Fe-oxide staining abundant. 

Sample : 19953 23 5 28 2 
Location: Southeastern Cow 1; f l o a t  
Rock Name: Quartz-epidote vein 

Description: Green/white, (veins to  10  cm w i d t h ) .  Barren white " b u l l  
quartz" w i t h  coarse-grained epidote along vein selvages 
and i n  core. 

Sample : 19954 173 7 35 2 
Location: Central eastern Cow 4 ;  outcrop 

Rock Name : Pyroxene-r ich l a p i l l i  t u f f  

Description: Dark green w i t h  lapi l l i -s ized fragments ( t o  4 cm) , 

(grab) 

less  than 1% disseminated pyrite.  
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Sample 
Number 

Sample : 
Location : 
Rock Name: 

Description : 

Sample : 
Location: 
Rock Name : 

Description: 

Sample : 
Location : 

Rock Name : 

Description : 

Sample : 
Location: 

Rock Name: 

Description : 

Sample : 
Location: 

Rock Name: 

Desc r i p  t ion : 

Sample : 
Location: 

Rock Name : 

Description: 

Cu Pb 
Description PPm PPm 

19955 9 2 
Central eastern Cow 1; f l o a t  
Quar tz-epidote vein 

White/green; ( a s  19953) 1% hematite. 

19957 36 7 
West-north central  Cow 3; f l o a t  
Tuf f  

Zn 
PPm 

21 

64 

As Other 
PPm PPm 

2 

32 

Dark grey to black (basa l t ic?) ,  very fine-grained w i t h  
trace disseminated pyri te  and moderate iron-oxide 
staining. 

2 3 2 0.3 Ag 199 60 28 
Western-north central  Cow 3; 
outcrop 
Quartz vein 

White, barren, 15 cm wide, crosscuts si l iceous,  green 
fine-grained t u f f .  Vein trends approximately east-west 
w i t h  near ve r t i ca l  to  nor ther l y  dip. 

19963 146 2 73 2 
Western-north central  Cow 3; 
f loa t  from talus  of above outcrop. 
T u f f  

Hema ti t i c ?  dark grey-green , strongly chlor i te-altered 
epidote and hematite a l te ra t ion ,  weakly schistose fine- 
grained pyroclastic? possibly basalt .  

19964 7 6 57 6 
West-north cent ra l  Cow 3; f l o a t  
( from talus)  
Hematitic epidote schis t  

Olive-green and dark-grey to  black, very al tered,  schis t .  

19965 33 5 56 2 695 Mn 
West north central  Cow 3; f l o a t  
(from talus)  
Lapill i  t u f f  

Olive to medium green moderately epidote-altered, s e r i c i t e  
and chlorite-altered,  sheared. Iron and manganese-oxide 
staining on weathered surface. 
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Sample 
Number 

Cu Pb Zn As Other 
Description PPm PPm PPm PPm PPm 

Sample : 19966 33 10 95 7 
Location : West north cent ra l  Cow 3 ;  f l o a t  

Rock Name: Mafic l a p i l l i  t u f f  

Description: Medium to dark green, moderately ch lor i te  and epidote 

(from talus)  

a l tered,  s i l iceous l a p i l l i  t u f f .  Trace of fine-grained 
disseminated pyr i t e  . 

Sample : 19967 40 3 104 5 
Location : Northwestern Cow 3 ;  f l o a t  (from talus)  
Rock Name : Mafic T u f f  

Description: Medium to dark green-grey s l igh t ly  hematitic and epidote- 
a l tered t u f f .  

Sample : 19969 5 2 4 2 
Location : East central  Cow 1; f l o a t  
Rock Name: B u l l  quartz/Epidote vein 

Description: M i l k y  white and olive green. Vein of pure white m i l k y  
quartz w i t h  abundant olive green epidote. Minor local  
hematite. 

Sample : 
Location : 
Rock Name: 

Desc r i p  tion : 

Sample : 
Location : 
Rock Name : 

Description : 

19970 49 6 60 2 
East central  Cow 1; outcrop 
Cherty laminated t u f f  

Rusty green grey, well bedded, w i t h i n  u n i t  of l i g h t  green 
to  black cherty a r g i l l i t e .  Evidence of slatey cleavage. 

19971 
Northeast Cow 1 
Basalt 

55 7 69 5 

Aphyric, dark green, locally vesicular, s l i g h t l y  iron- 
stained, crosscut by local  diabasic veinlets.  



Appendix I11 

HAND SPECIMEN DESCRIPTIONS 



Sample 
Number 

Sample : 
Rock Name:  

D e s c r i p t i o n  : 

Description 

N-23-1 
S l i g h t l y  a l tered t o n a l i  t e  

Medium-grained p l u t o n i c  rock ( Is lan l  I n t r u s i o n )  . Grain  
s i z e  is 2 to 5 mm. Quartz  approximate ly  30%, p l a g i o c l a s e  
approximate ly  50%, c h l o r i t e  approximate ly  10%.  The 
o r i g i n a l  maf ic  m i n e r a l s  are altered to chlor i te .  
Ser ic i te  is also v i s i b l e .  

Sample : 
Rock  N a m e  : 

Descr i p  t i o n  : 

Sample : 
Rock Name:  

Descr i p  t i o n  : 

Sample : 
Rock  N a m e  : 

Descr i p  t i o n  : 

Sample : 
Rock N a m e  : 

D e  scr i p  t i o n  : 

Sample : 
R o c k  Name: 

Desc r i p  t i o n  : 

N-23-2 
S l i g h t l y  a l tered t o n a l i t e  

L i g h t  grey ish-green ,  medium-grained p l u t o n i c  ( I s l a n d  I n t r u s i o n )  

Grain s i z e  v a r i e s  from 2 t o  6 mm. 
Quar tz  approximate ly  20%, p l a g i o c l a s e  approximate ly  
40%, hornblende  approximate ly  20%, b i o t i t e  approxi -  
mately 5%, muscovi te  approximate ly  5 %  (or s e r i c i t e ? ) ,  
c h l o r i t e  approximate ly  5 % .  Hornblende p h e n o c r y s t s  
are g e n e r a l l y  l a r g e r  than  t h e  o t h e r  m i n e r a l s .  

N-23-3 
H o r n f e l s i c  (? )  rock 

Grey-green c o l o u r .  Fragments less t h a n  1 mm long ,  f r e q u e n t l y  
a l tered to  c h l o r i t e .  Bands o f  s i l i c e o u s  
material 2 c m  wide are common. Abundant ser ic i te  
and/or muscovi te  v i s i b l e .  

N-23-4 
Cher t?  

P inkish-buff ,  f i n e - g r a i n e d  rock. Cherty appearance  
wi th  v e r y  f i n e - g r a i n e d  s u l p h i d e s  which a b o u t  2% o f  rock. 
Remainder o f  c o n s t i t u e n t s  v e r y  d i f f i c u l t  to i d e n t i f y  due 
to f i n e - g r a i n  s i z e .  Minor i r o n  and chlor i te  s t a i n i n g .  

N-23-5 
C h e r t ?  

Rock is v e r y  similar to N-23-3, though, s l i g h t l y  c o a r s e r  
g ra ined  . 
N-23-6 
P o r p h y r i t i c  v o l c a n i c ;  Flow b r e c c i a ?  

P o r p h y r i t i c  v o l c a n i c ,  dark g r e e n  p h e n o c r y s t s  i n  a 
greyish-green  groundmass. Phenocrys ts  range from 
1 to  7 mm long and appear  to be hornblende.  R o c k  
may be a f low breccia. 
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Sample 
Number Description 

Sample : N-23-7 
Rock Name  : Andesitic? t u f f  

Descr ip t ion :  Very f ine-grained greyish-green,  v e s i c u l a r ? ,  up to 3% v i s i b l e  
sulphides .  D a r k  g reen  clasts are common perhaps 
i n d i c a t i n g  a p y r o c l a s t i c  rock. 

Sample : N-23-8 
Rock Name:  T u f f ( ? )  

Descr ip t ion :  Dark  green to black,  f ine-gra ined ,  somewhat v e s i c u l a r ,  
su lph ides  l o c a l l y  abundant. Phenocrysts  approximately 
1 mm long, predominantly mafic phenocrys ts  (chlor i te-  
a l t e r ed ) .  

Sample : N-23-9 
Rock  N a m e :  Tuff?  

Descr ip t ion :  Grain s i z e  is uniform (1 to 2 mm).  Apparently 
composed of  approximately 30% mafic minera ls ,  50% 
f e l d s p a r  (wi th  q u a r t z  ( ? )  ) and 20% chlor i te  and sericite- 
a l tered minerals .  

Sample : N-23-10 
R o c k  N a m e  : Andesite or basal t  

Descr ip t ion :  Fine-grained, dark green vo lcan ic ,  amphibole and 
c h l o r i t e  compose about 50% o f  rock. Grain s i z e  is 
1 mm or less. Pyroxene may be p resen t .  

Sample : N-23-11 
Rock Name:  L a p i l l i  t u f f ?  

Descr ip t ion :  Fragments of  vo lcan ic  material i n  a green ,  f ine-grained 
matr ix .  The fragments are 1 t o  6 mm. S l i g h t l y  v e s i c u l a r .  

Sample : N-23-12 
R o c k  N a m e :  Andes i t ic?  Dyke 

Descr ip t ion :  Rock is g reen i sh  i n  colour and s l i g h t l y  amygdaloidal. 

Sample : N- 2 3 - 13 
Rock Name:  Chert  

Descr ip t ion :  Dark grey  cher t ,  very hard,  aphan i t i c .  May o r i g i n a l l y  
have been a s i l t s t o n e  and/or che r ty  t u f f  ( ? I .  

Sample : N-23-14 
Rock N a m e  : Chert?  

Descr ip t ion :  Very siliceous, grey bands of v a r i o u s  t i n t s .  
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Sample 
Number Description 

Sample : RN-24-1 
Rock Name : Tonali t e ,  (Island Intrusion) 

Description : Massive grani t ic  texture without fol ia t ion.  Felsic 
w i t h  colour index 15-20. Quartz up to  20%, feldspars 
are probably plagioclase which c l a s s i f i e s  the rock 
as a tonal i te .  Hornblende is the dominant mafic 
mineral composing about 15%. Minor ch lor i te  and 
trace sulphides. Rock is medium-grained (grain s izes  
range from 2 to 6 mm).  

Sample : RN-24-3 
Rock Name: Crystal t u f f  

Description: Fragments are embedded i n  a greyish-green crys ta l l ine  
matrix which appears t o  have a dac i t ic  composition. 
S l i g h t l y  chlor i te-altered and sil iceous.  Most fragments 
are  1 mm or less ,  and quite angular. Evidence of f low 
banding. 

Sample : RN-24-4 
Rock Name: Crystal t u f f  

Description: Micro-vesicular? Matrix appears quite fragmental, and c l a s t s  
are  approximately 1 mm. Alteration is evident along fractures. 
Traces of malachite and chalcopyrite (fracture related?) . 

Sample : RN-24-5 
Rock Name : Granodior i t e ?  (Island Intrusion) 

Description: Grain s ize  and texture very similar to RN-24-1. Possible 
minor b io t i t e  and K-feldspar. Trace sulphides, quartz up 
t o  25 to 30% of rock. 

Sample : RN-24-6 
Rock Name: Felsic granodiorite? (very similar to RN-24-5) 

Description: Colour index of less  than 15. 

Sample : RN-24-7 
Rock Name : Tuf faceous volcanic 

Description: S l i g h t l y  iron-stained and chlor ite-altered. 

Sample : RN-24-8 
Rock Name: Lapi l l i  t u f f  

Description: Lapilli-sized fragments c lear ly  vis ible  i n  a l i g h t  greyish- 
green daci t ic?  matrix. Fragments range from 1 mm to 1 cm. 
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Sample 
Number Description 

Sample : RN-27-1 
Rock Name: Basaltic t u f f  ( N i t i n a t  Formation?)  

D e s c r i p t i o n :  Dark g r e e n ,  f i n e - g r a i n e d ,  a p h a n i t i c  groundmass, w i t h  small 
f r agmen t s  (1-2 mm) . T r a c e  s u l p h i d e s .  

Sample : RN-27-2 
Rock Name  : Basaltic t u f f  

D e s c r i p t i o n :  S imi la r  to RN-27-1. Fragments  are a b i t  l a r g e r  and more 
abundant .  Minor flow-banding. 

Sample : RN-27-3 
Rock  N a m e  : Basaltic t u f f  

D e s c r i p t i o n :  V i r t u a l l y  i d e n t i c a l  t o  RN-27-2. 

Sample : RN-27-4 
Rock Name:  A l t e r e d  i g n e o u s  i n t r u s i v e  ( ? )  

D e s c r i p t i o n :  C o n t a c t  between a p h a n i t i c  dacite ( j u d g i n g  by grey-green c o l o u r )  
and a modera t e ly  a l t e r e d  igneous  i n t r u s i v e ( ? ) .  The l a t t e r  
c o n t a i n s  abundan t  epidote and c h l o r i t e ;  a u g i t e  and p l a g i o c l a s e  
compose t h e  remainder o f  t h e  groundmass. 

Sample : RN-27-5 
Rock N a m e :  Aug i t e - f e ldspa r  porphyry 

D e s c r i p t i o n :  Aug i t e  p h e n o c r y s t s  (2-5 mm) compose about 30% o f  rock. 
S l i g h t l y  smaller plagioclase p h e n o c r y s t s  compose a b o u t  15%. 
Both p h a s e s  are w i t h i n  a f ine -g ra ined  g rey i sh -g reen  groundmass. 

Sample : RN-27-6 
Rock Name:  Aug i t e - f e ldspa r  porphyry 

D e s c r i p t i o n :  Very similar t o  RN-27-5 b u t  p h e n o c r y s t s  are somewhat smaller. 
Minor epidote and secondary  s i l i ca .  

Sample : RN-27-7 
Rock  Name: Banded chert? (Myra Formation?)  

D e s c r i p t i o n :  L i g h t  to dark  g r e y .  Q u i t e  h e a v i l y  fractured. I ron -ox ides  
are c o n t a i n e d  w i t h i n  'seams'. 

Sample : RN-27-8 
Rock N a m e :  Porphyry 

D e s c r i p t i o n :  C o n t a c t  between igneous  i n t r u s i v e ,  and f e l s i c  ( l i g h t - c o l o u r e d )  
f e l d s p a r  porphyry.  Porphyry is ve ry  l i g h t  grey-green w i t h  
f e l d s p a r  p h e n o c r y s t s  (1 to  3 m m ) .  I gneous  i n t r u s i v e  is f i n e  
to medium-grained w i t h  minor v i s i b l e  g a r n e t ?  
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Sample 
Number Description 

Sample : RN-28-1 
Rock Name:  Augite porphyry 

Descr ip t ion :  Augite  phenocrys ts  measure approximately 2-7 mm and compose 
about  35% of  rock. Epidote  a l t e r a t i o n  p reva len t .  Rock is 
somewhat v e s i c u l a r .  

Sample : RN-28-2 
Rock  N a m e :  Augite porphyry 

Descr ip t ion :  Similar to RN-28-1. Phenocrysts  are of similar s i z e  b u t  
judging by their  l i g h t  green  colour, may be d i o p s i d i c  or 
u r a l i t i c  i n  composition. 

Sample : RN-28-3 
Rock Name:  L a p i l l i  t u f f  

Descr ipt ion:  Dark greyish-green. Fragments of  vo lcan ic  m a t e r i a l  1-5 mm. 

Sample : RN-28-4 
Rock N a m e  : Tonal i  te? 

Descr ip t ion :  Colour index approximately 20. Grain s i z e  2-4 mm. 
( I s l a n d  I n t r u s i v e )  

Sample : RN-28-5 
Rock  N a m e  : I s land  I n t r u s i v e  Tona l i t e?  

Descr ip t ion :  V i r t u a l l y  i d e n t i c a l  t o  RN-28-4. 

Sample : RN-28-6 
Rock  N a m e  : Banded t u f f .  

Descr ip t ion :  Abundant vo lcan ic  rock fragments,  1-2 mm, i n  a buff  to l i g h t  
green  coloured a p h a n i t i c  matr ix .  Bands a r e  q u i t e  i r r e g u l a r ,  
approximately 1-3 c m  wide. Up to  2% p y r i t e  ( specks ) .  

Sample : RN-28-7 
Rock  N a m e :  P y r o c l a s t i c  breccia 

Descr ip t ion :  Angular, i r r e g u l a r  fragments of dark volcanic  rock, 1-12 mm, 
i n  a g rey i sh  green  a p h a n i t i c  v e s i c u l a r  groundmass. 

Sample : RN-29-1 
Rock N a m e :  I s l and  I n t r u s i v e  ep ido te  

Descr ip t ion :  S l i g h t l y  a l tered I s l and  I n t r u s i v e .  Epidote  composes about  
15%. Fine-grained, 1-4 mm phenocrysts .  Colour index 
approximately 20. 
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Sample 
Number Description 

Sample : RN-29-2 
Rock N a m e  : Dior i te  

D e s c r i p t i o n :  R e l a t i v e l y  maf ic  I s l a n d  I n t r u s i v e .  Colour index  approximately 
40. Hornblende abundant ,  q u a r t z  rare, s l i g h t l y  c h l o r i t e -  
a l tered dior i te.  

Sample : RN-29-3 
Rock Name:  Pyroxene porphyry 

D e s c r i p t i o n :  Rock is somewhat v e s i c u l a r  w i t h  p h e n o c r y s t s  o f  l i g h t  g r e e n  
pyroxene ( e n s t a t i t e ? )  3-8 mm w i t h i n  a p h a n i t i c  grey-green 
groundmass. 

Sample : RN-29-4 
Rock Name:  V e s i c u l a r  a n d e s i t e  

D e s c r i p t i o n :  Except  f o r  l a c k  o f  pyroxene p h e n o c r y s t s ,  is almost i d e n t i c a l  
to  RN-29-3. 

Sample : RN-29-5 
Rock Name:  Ca tac l a s t  i c  brecc i a  

D e s c r i p t i o n :  Very l a r g e  i r r e g u l a r  f ragments  o f  mainly v o l c a n i c  rock (1-30 c m )  
i n  a s o f t  mat r ix .  

Sample : N-24-1 (a) 
Rock Name: Gabbro/Tuff 

D e s c r i p t i o n :  Inhomogeneous. Par t  (rounded 4 cm+)  f i n e - g r a i n e d  c r y s t a l l i n e  
hornblende gabbro.  Colour index approximate ly  SO+. Other 
p a r t  h a s  a f ine-gra ined  c r y s t a l l i n e  c h l o r  i t i c  groundmass w i t h  
approximate ly  20% a n h e d r a l  green-grey f e l d s p a r  c r y s t a l  
f r a g m e n t s ( ? ) .  Could be a h o r n f e l s e d  mafic  t u f f .  

Sample : N-24-1 (b) 
Rock N a m e :  Gabbro? T u f f ?  ( r e c r y s t a l l i z e d )  

D e s c r i p t i o n :  Much as second par t  of  d e s c r i p t i o n  above. F ine-gra ined  dark 
green-grey groundmass w i t h  approximate ly  15-20% less  t h a n  1 to 
1 mm a n h e d r a l  chlor i t i c  mafic  c r y s t a l s  (hornblende? pyroxene?) 
and approximate ly  20% c l u s t e r s  of  whi te  f e l d s p a r  c r y s t a l s  to 
3 mm. (Has a s u b - i n t r u s i v e  t e x t u r e ) .  
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Sample 
Number Description 

Sample : N-24-2 
Rock  Name:  Mafic c r y s t a l  t u f f ?  Pyroxene porphyry? 

Descr ip t ion :  Highly siliceous f ine-grained medium green-grey groundmass 
wi th  approximately 15-208 anhedra l  mafic c r y s t a l s  (pyroxene?) 
to 1 mm. Rock is h ighly  f r a c t u r e d .  Could be mafic c r y s t a l  
t u f f  or f r a c t u r e d  pyroxene porphyry. 

Sample : N-24-3 
Rock N a m e :  L a p i l l i  c r y s t a l  t u f f  

Descr ip t ion :  Inhomogeneous, f ine-grained po r t ions .  D a r k  green-grey, f ine-  
g ra ined  ch lor i t ic  s i l i c e o u s  groundmass with i r r e g u l a r  rounded 
to subangular ,  dark green ,  f e l d s p a r  c r y s t a l  fragments less 
than 0.5 mm (approximately 30%) f ine-grained c r y s t a l  t u f f .  

Sample : N-24-4 
Rock N a m e :  Dior i t e  

Descr ip t ion :  Coarse-grained p l u t o n i c  hornblende c r y s t a l s  to 1 c m ,  average 
approximately 2 mm, colour index approximately 40. R e s t  of  
rock white  f e ldspa r .  N o  q u a r t z  apparent .  

Sample : N-24-5 
Rock Name:  L a p i l l i ?  t u f f  

Descr ipt ion:  Fine-grained, e p i d o t i t i c ,  s i l i c e o u s  l i g h t  green-grey groundmass 
w i t h  approximately 20% f ine-grained masses o f  ep ido te  (?)  
ep ido te  green to amber coloured.  Approximately 15% f ine -  
g ra ined  c h l o r i t i c  masses. Subangular,  c h l o r i t e  r i c h ,  f ine-  
gra ined  pa tches  to 1 c m  (could be l a p i l l i  f ragments) .  One 
f ine-grained green-grey si l iceous band t o  1 c m  w i t h  f ine-  
gra ined  c las t ic  t ex tu re .  Fine-grained, sand-sized p a r t i c l e s .  

Sample : N-24-6 
Rock N a m e :  Rec rys t a l l i zed  t u f f ?  

Descr ip t ion :  Banded. Seve ra l  d i f f e r e n t  t ex tu red  l a y e r s .  
- Fine-grained siliceous medium grey  groundmass w i t h  approxi- 

mately 30% very f ine-gra ined  ch lo r i t i c  specks.  D a r k  grey- 
green  o v e r a l l  colour. 

c r y s t a l s .  

approximately 60%+ mafics  a c r o s s  3 mm width.  

Fine-grained black specks approximately 5-10%. 

- As above b u t  coarser gra ined .  Mafics as recognizable  

- Medium-grained mafic c r y s t a l s  to 2 mm ( s tubby) .  Pyroxene? 

- D a r k  green-grey, moderately s i l iceous ch lo r  i t i c  l a y e r .  
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Sample 
Number Description 

Sample : N-24-7 (a)  
Rock N a m e :  Gabbro? r e c r y s t a l l i z e d  t u f f ?  

D e s c r i p t i o n :  Inhomogeneous. P a r t  a p p e a r s  to be medium-grained p l u t o n i c  
wi th  i n t e r g r o w t h  o f  la th-shaped subhedral ch lor i t ic  maf ic  
c r y s t a l s  (approximate ly  50%) and l i g h t  green-grey f e l d s p a r  
Other  pa r t  is a f ine-gra ined  mass o f  ch lor i te  and f e l d s p a r .  
Probably same composi t ion  throughout .  

Sample : N-24-7 (b) 
Rock Name:  Gabbro 

D e s c r i p t i o n :  Fresh  gabbro. Medium-grained p l u t o n i c .  Colour index  approxi-  
mate ly  50, c h l o r i t i z e d  hornblende  50%, blue-grey f e l d s p a r .  

Sample : N-24-8 
Rock Name:  Granodior i t e  

D e s c r i p t i o n :  In te rgrowth  o f  approximate ly  20% q u a r t z  and 70% f e l d s p a r  
( s u b h e d r a l  to  1.5 mm). C h l o r i t i c  masses approximate ly  10%.  
(Near c o n t a c t ) .  

Sample : N-24-9 
Rock N a m e  : Granodior i t e  

D e s c r i p t i o n :  Medium-grained g r a n o d i o r i t e ,  q u a r t z  approximate ly  1 5 % t .  
Subhedra l  whi te  f e l d s p a r  c r y s t a l s  to  2 mm, average  approxi -  
mate ly  1 mm. C h l o r i t i c  masses a f t e r  b i o t i t e ( ? )  up to 5 mm, 
approximate ly  15%. 

Sample : N-24-10 
Rock Name:  R e c r y s t a l l i z e d  t u f f  

D e s c r i p t i o n :  Fine-grained dark g r e e n ,  c h l o r i t i c ,  s i l i c e o u s  groundmass wi th  
approximate ly  15% i r r e g u l a r  p a t c h e s  of whi te  f e l d s p a r  to  2 mm. 
Few l a r g e  mafic  c r y s t a l s  i n  l a r g e r  areas of  f e l d s p a r  s u g g e s t i n g  
r e c r y s t a l l i z a t i o n .  Some subrounded mafic  c l a s t s  t o  2 mm 
s u g g e s t i n g  t u f f a c e o u s  p r o t o l i t h .  

Sample : F-24-1 
Rock N a m e :  Agglomerate ( f l o a t )  

D e s c r i p t i o n :  L i g h t  greenish-grey  s i l i c e o u s  f ine-gra ined  groundmass wi th  25% 
rounded q u a r t z  amygdules to  4 mm i n  vague c l a s t  5 c m t .  Hosted 
i n  f e l d s p a r  c r y s t a l  t u f f  w i t h  c h l o r  i t i c  groundmass. 
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sample 
Number Description 

Sample : F-24-2 
Rock  N a m e :  Pyroxene c r y s t a l  t u f f  to l a p i l l i  t u f f  (ou tcrop)  

Descr ip t ion :  - Dark  green t o  black subrounded to  subangular pyroxene c r y s t a l  
fragments to 3 mm i n  a white  s i l i c e o u s  groundmass. Pyroxene 
approximately 6 0 % . - A second p i e c e  c o n t a i n s  approximately 15% p o r p h y r i t i c  l i t h i c  
fragments to  7 mm, pyroxene and f e ldspa r  c r y s t a l  fragments 
i n  a l i g h t  green  si l iceous t o  ser ic i t ic  groundmass. 

Sample : F-24-3 
Rock Name:  L a p i l l i  t u f f  ( f l o a t )  

Descr ip t ion :  D a r k  g reen i sh  grey  f e l d s p a r  porphyry, fragments average approxi- 
mately 4 mm. Fragments appear to  be f l a t t e n e d  and cemented 
with ca lc i te  (approximately 2 0 % ) .  Rare l i t h i c  fragments to 
2 cm. 

Sample : F-24-4 
Rock Name:  Pyroxene c r y s t a l  t u f f  (porphyry?) (outcrop)  

Descr ip t ion :  B l a c k  pyroxene c r y s t a l s  t o  5 mm smeared o u t  p a r a l l e l  t o  
f o l i a t i o n  (140/54 NE) . 

Sample : F-24-5 
Rock  N a m e :  Pyroxene c r y s t a l  t u f f  (outcrop) 

Descr ip t ion :  Dark green ch lo r  i t i c  groundmass with 15% subangular dark 
green  pyroxene and white  to g rey  1-2 mm subrounded fe ldspar  
c r y s t a 1 f r agmen ts . 

Sample : F-24-6 
Rock  N a m e :  L a p i l l i - c r y s t a l  t u f f  (ou tcrop)  

Descr ipt ion:  Dark  green ch lo r  i t i c  groundmass with vague l i t h i c  fragments 
and pyroxene c r y s t a l  fragments t o  5 mm (average much less 
than 1 mm). Fragments f l a t t e n e d  para l le l  t o  f o l i a t i o n  - 
145/35 NE. Higher up i n  outcrop l a p i l l i  t u f f  is i n t e r l a y e r e d  
with f i n e  to medium-grained sandy t u f f .  Graded beds to 20 c m  
i n d i c a t e  tops  are up (toward nor thwes t ) .  Bedding 074O with 
moderate northwest  d ip .  

Sample : F-24-7 
Rock  N a m e :  Sandy t u f f  ( f l o a t )  

Descr ip t ion :  Thinly laminated,  f ine-grained,  dark green sandy to c h e r t y  t u f f .  

Sample : F-24-8 
Rock N a m e :  Sandy t u f f  (ou tcrop)  

Descr ipt ion:  Medium grey  massive to  poor ly  bedded, (074'/52 NW) very f ine -  
gra ined  sandy t u f f .  Vague f e l d s p a r  c r y s t a l  fragments t o  0 . 5  mm. 



- 10  - 

Sample 
Number Description 

Sample : F-24-9 
Rock N a m e :  Sandy t u f f  (ou tcrop)  

Descr ip t ion :  As F24-8. Pyroxene c r y s t a l  fragments e longated a t  128O. 

Sample : F-24-10 
Rock Name:  L a p i l l i  t u f f  (ou tcrop)  

Descr ip t ion :  Dark greenish-grey,  f o l i a t e d ,  moderately s o f t  se r ic i t ic  ( ? )  
groundmass w i t h  15% black ,  subhedra l  to subangular pyroxene; 
c r y s t a l  fragments and l i t h i c  fragments to 5 mm, 15-20% ca lc i te  
cement . 

Sample : F-24-11 
Rock  Name:  Pyroxene f e l d s p a r  c r y s t a l  t u f f  (ou tcrop)  

Descr ip t ion :  Dark green pyroxene and l i g h t  greenish-grey f e l d s p a r  c r y s t a l  
fragments to  2 mm (approximately 60%) i n  a f ine-grained l i g h t  
g reen i sh  grey  groundmass. 

Sample : F-24-12 
Rock  N a m e :  Pyroxene f e l d s p a r  c r y s t a l  t u f f  (ou tcrop)  

Descr ipt ion:  D a r k  green,  f ine-grained g ranu la r  s i l i c e o u s  groundmass w i t h  30% 
subrounded to  subhedra l  f e ldspa r  c r y s t a l  fragments t o  3 mm 
(average approximately 1 mm),  15% black,  subangular pyroxene 
c r y s t a l  fragments to  2 mm (average approximately 1 mm).  

Sample : F-24-13 
Rock  N a m e :  Sandy t u f f  

Descr ipt ion:  Thinly bedded to  massive, f i ne -  t o  medium-grained sandy t u f f  
w i t h  15% black pyroxene c r y s t a l  fragments to 1 mm. 20%(+) 
vague f e ldspa r  c r y s t a l  fragments to 1 mm. 

Sample : F-24-14 
Rock Name: Laminated c h e r t y  t u f f  

Descr ip t ion :  L igh t  to dark grey,  bands t o  2 mm. Cherty with vague, f i ne -  
g ra ined  g reen i sh  grey  c r y s t a l  fragments. 
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L6 'Ba Be 
?Pn PPn PPn 

1 
I I 

2 8 0  < 0.: 

1 0  < O . !  

I 

4 S N  
a P P  

S W L E  
DESCR I PT I ON 

Ga 
PPn 

c 
6 

Bi  
P P n  

( 2  
< I  
c2 
< I  
< 2  

< 2  
< 2  
< 2  
< 2  

_ _  

=ir 
6 

zd 
P P n  

co 
PPn 

-1 . 

?Pn B P P  

UY-27-2 
UY-29-1 
W 2 9 - 2  
I 4 8 0 3  
I4804 

14851 
I 5 0 0 1  
I5002  
I 5 0 0 3  

____ 

1 .9 ,  
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0.81 
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< 0 .  
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0 . 8 4  
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2 .78  
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I 
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PREP 
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ri 
;b 

n 
P 

J 
>Pn 

Sr 
PPn 
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7c 
8 1  
23 
67 

44 
32 
16 

1 

_ _ _  
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,Pn 
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3c 
64 
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I 
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~~~~~ ~ 

N-27-2 
N-29- I 
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0 . 1 ;  
0. I 
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ACME ANALYTICAL LABORATORIES LTD.  852 €.HASTINGS ST.VANCOUVER E.C. V6A 1 R 6  PHONE 2 5 3 - 3 1 5 8  DATA LINE 2 5 1 - 1 0 1 1  

GEOCHEM I C A L  I CP ANGbLVS I Ei 

.51iO 6RAR SARPLE IS DICESTED YJTH ML 3-1-2 HCL-HNO!-H20 A T  95 DEC. C FOR ONE HOUR AND IS DILUTED TO 10 RL WITH WATER. 
THIS LEACH IS PARTIAL FOR R N . F E . C A . P . C R . R G . P ~ . T l . ~ . ~ L . N ~ . K . Y . S 1 . 2 R . C E . S N . Y . N B  AND TA.  
- SARPLE TYPE: SOLUTION 

MAR 4 1987 DATE FEF0F:T M A I L E D :  

AU DETECTION LlRlT BY ICP IS 3 PPH. 

/ I  
, c : k /  ASSAYER. /‘.\J]?z .DEAN TOYE. CERTIFIED E . C .  ASSAYER. 
/ 

ROSSBACHER LAEORATORY FPROJECT - CERTl t87093 F I LE # 87-0574 PAGE 1 

Bi V Cc P 
PPR PPN 2 2 

Lr Cr )lo Br Ti 
PPN PPN 2 PPN 1 

B A1 Nr K 
PPN 2 1 ‘I 

w 
PPN 

2 
I 
1 
I 
2 

3 
I 
I 
I 
2 

1 
1 
1 
I 
1 

I 
1 
I 
1 
I 

13 

SAMPLE1 Ro Cu 
PPR PPR 

Pti zrl A 0  
PPM PPH PPR 

Ni 
PPM 

20 
1 1  
34 
29 
18 

37 
22 
33 
36 
19 

24 
47 
19 
26 
31 

16 
31 
19 
32 
27 

69 

Co Mn Fe 
PPR PPR 1 

AS 

PPR 

8 
3 
2 
6 
5 

5 
7 

20 
I 1  
30 

21 
7 
6 
17 
10 

8 
15 
27 
39 
19 

40 

U 
PPR 

5 
5 
5 
5 
6 

5 
5 
5 
5 
5 

5 
5 
7 
5 
5 

5 
5 
5 
5 
5 

14 

AU 

PPR 

ND 
ND 
ND 
NO 
ND 

ID 
ND 
I D  
ID 
ID 

WD 
ND 
NO 
ID 
ND 

ND 
ND 
ID 
ND 
ND 

7 

Th Sr 
PPR PPM 

5 78 
6 88 
2 100 
1 100 
3 118 

3 122 
5 122 
3 105 
3 98 
2 115 

2 136 
2 126 
3 116 
1 120 
3 128 

4 126 
3 92 
1 110 
I 106 
1 109 

34 47 

Cd 
PPN 

I 
1 
1 
1 
1 

I 
1 
1 
1 
1 

1 
1 
I 
I 
1 

1 
1 
1 
I 
1 

17 

Sb 
PPN 

2 
2 
2 
2 
2 

1 

2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

15 

19906 2 22 
19907 I 26 
19910 2 79 
19913 I 81 
19914 1 44 

I 4  49 . 2  
I 1  53 .I 
13 92 . I  
16 63 . I  
13 63 . I  

8 715 1.98 
7 755 2.40 
14 1099 2.84 

10 1030 2.13 
1 1  855 2.18 

3 38 1.15 ,044 
2 42 1.01 .060 
2 73 1.28 ,069 
2 70 3.46 ,063 
2 53 2.45 .074 

39 421 .42 316 ,05 
33 136 .39 273 .Ob 
38 240 1.29 221 . I 1  
5 147 1.21 18 .I4 
36 75 .15 335 .69 

I 1  2.08 .06 , I 8  
4 2.44 .06 .lo 
3 2.58 .07 .18 

23 1.70 .09 .07 
6 2.19 .OE . I 2  

19915 1 83 

iwie I a1 

l W l 6  1 30 
19917 2 96 

19951 1 168 

13 70 .2 
9 109 . I  

13 123 . I  
7 73 1.0 

15 a1 . I  

19 1371 3.90 
10 674 2.60 
20 1236 4.29 
19 972 4.00 
9 774 2.42 

2 107 1.26 ,046 

2 97 1.33 .067 
2 94 1.35 ,057 
2 103 3.60 .070 

2 5a 1.17 ,035 
19 211 1.55 170 .20 
20 371 .84 110 .I1 
23 147 1.64 127 .I4 
21 215 1.76 111 .I4 
9 153 .68 &7 .I5 

2 3.04 .oB .I5 
4 2.47 .07 . I 6  

3 2.86 -04 .I7 
12 1.99 . I 0  .06 

2 3.1s .oa .17 

19952 I 90 
19956 1 74 
19958 2 70 
19959 2 117 
19961 4 104 

12 73 . 3  
13 71 .2 
20 54 . I  
27 101 . I  
18 72 . I  

I 4  765 3.44 
20 861 4.27 
10 851 2.60 
12 1598 2.69 
16 1274 3.65 

z l i e  1 .71  ,044 

2 72 2.4a ,091 

2 117 1.21 .052 
2 56 2.21 ,068 

2 93 1.40 ,071 

8 171 1.20 60 .23 
12 270 2.1s 9% .25 
59 94 .95 iee ,oa 
65 113 .97 273 .68 
22 213 1.55 163 . I 2  

4 2.50 .09 .06 
2 2.70 .09 .I4 
3 2.37 .OE . I 0  

12 2.36 .09 . I 2  
s 2.95 .oa .16 

19962 3 49 
19968 4 105 
19972 1 64 
19973 1 131 
19974 I 64 

10 63 . I  
12 13 . I  
12 64 . 3  
8 18 . 3  

12 74 . I  

10 755 2.33 
17 771 3.64 
10 1171 2.39 
15 1507 3.48 
12 612 2.92 

2 51 1.32 ,049 
2 106 1.80 .079 
2 96 2.58 ,071 
2 118 1.72 ,069 
2 105 1.83 ,041 

21 ZS2 .66 177 .08 
32 175 2.81 315 . I6  

S 142 .77 46 .IS 
6 163 1.15 14 .If 
6 171 1.15 39 .I9 

11 2.07 .61 .I2 
7 3.06 .09 . I 2  
13 1.84 .09 .06 
3 3.10 .09 .07 
6 2.33 . I 0  .05 

STD C 21 57 40 133 7.2 28 1000 3.96 20 63 .40 ,102 37 1.72 . I0  ,I4 



5krIPLEb 

l990l 
19902 
19903 
19904 
19905 

l09OR 
19909 
19911 
19912 
19919 

19920 
19921 
19922 
19953 
19954 

19955 
I9957 
19960 
19963 
19964 

19965 
19966 
19967 
19969 
19970 

19971 
STD C 

ROSSBACHER LABORATORY 

Ho Cu Pb In A a  NI Co Hn Fo As U Au 
PPH PPH PPH PPH PPM PPM ppn PPM z PPM ppn PPH 

I I6 3 b .I 10 3 109 .58 2 5 ND 
I 49 3 46 , I  7 3 436 1.44 5 6 ND 
1 1 3 24 . I  21 11  223 1.05 57 8 ND 
1 17 9 66 .1 5 15 881 4.31 8 9 ND 
1 56 4 16 .2 6 3 I62 .92 2 5 ND 

I 5 3 9 .? 2 4 105 1.65 2 5 ND 
1 :5 2 65 .I 4 4  21 587 3.54 4 6 NC 
5 32 21 37 .2 5 3 267 3.92 15 5 ND 
I 43 2 16 . I  6 5 153 1.08 2 5 ND 
2 61 7 65 .2 23 4 359 2.87 55 5 WD 

2 57 22 91 .2 27 3 304 2.74 45 5 NO 
I 34 10 67 .I 36 10 239 5.49 13 5 ND 
I 21 5 80 .I 51 16 246 3.87 2 5 WD 
1 23 5 28 .1 4 6 201 1.66 2 5 ND 
1 173 7 35 .I 30 15 323 2.04 2 5 WD 

1 9 2 21 .2 4 4 248 1.12 2 5 ND 
1 36 7 64 .1 23 8 391 3.00 32 5 ND 
1 28 2 3 . 3  7 2 149 .40 2 5 WD 
1 146 2 73 .l 23 13 682 1.67 2 5 W D  
I 7 6 57 . I  20 15 413 1.91 6 5 NO 

1 33 5 56 .1 17 17 695 3.42 2 6 ND 
1 38 10 95 .I 30 17 737 3.24 7 6 1ID 
1 40 3 104 .I 32 17 610 1.71 5 5 ND 
1 5  2 4 .1 7 1  7 7 . 4 7  2 5 ID 
1 49 6 60 .2 40 19 525 3.58 2 5 ND 

1 55 7 69 . I  25 19 670 4.64 5 7 WD 
22 59 40 137 7.1 b3 29 1032 3.92 (0 17 8 

FW3JECT - CFh'7#87(:)97 F I L E  # 07-0574 FAGE 2 

Th Sr Cd 5t b i  V Cr P Lr Cr Ho E i  T I  B h1 Nr K W 
PPH PPH Pf'M PPH PPH PPM I X PPH PPM X PPM 1 PPH 1 I f'pm 

I S 1 2 2 10 .09 ,010 2 234 .22 7 .01 2 .25 .01 .01 1 
I I 1  1 2 2 13 . I 8  ,039 4 66 .58 25 .07 2 .76 .05 . I 1  I 
1 35 I 2 2 21 7.78 ,089 2 63 .91 I .03 12522 1.28 . I 0  .01 8 
1 1 3 7  1 2 2 681.29.138 5 571.82 62 .16 352.29 .09 .05 1 
1 18 1 2 2 10 .32 .023 3 149 .24 5 .02 72 - 4 4  .03 .01 1 

2 10 1 2 2 4 .I3 .O65 8 22 .I6 122 .01 16 .39 .04 .I5 I 
1 19 1 2 3 94 1.54 ,113 2 217 2.68 33 . I 0  I!  1.82 .09 .04 I 
I 7 I 2 2 67 .lo .084 2 38 .72 73 .01 8 1.19 .04 .I2 2 
1 15 1 2 2 10 .25 ,036 2 103 .32 7 .02 11 .46 .03 .01 1 
I 7 1 2 2 61 .33 ,081 2 1 1 1  1.26 37 .09 7 1.43 -05 .01 I 

1 10 I 2 2 76 . 4 4  ,101 3 121 .Eb 306 .07 7 1.27 .05 .01 2 
I 5 1 2 3 35 .OE ,020 2 238 1.94 16 .16 2 1.77 .OS .09 1 
1 I2 1 2 2 39 .39 ,107 2 215 2.35 21 - 1 1  2 1.57 .07 .07 1 
2 75 1 2 2 42 .63 ,072 9 64 .40 8 .01 S .83 .08 .02 1 
1 49 1 2 2 76 1.41 ,132 2 116 1.51 24 .10 51.44 .lb .08 1 

I 57 1 2 2 SO .32 .a0 3 87 .30 5 .04 4 .52 .05 .01 2 
I 8 1 2 2 74 .42 ,062 2 66 1.21 38 .13 2 1.46 .06 .01 I 
1 2 1 2 2 4 .03 ,003 2 164 .ll 3 .01 5 .12 .01 .01 1 
1 22 1 2 2 40 .47 ,145 2 57 1.80 15 .OE 3 1.17 .06 .10 1 
1 51 1 2 2 44 .69 ,114 2 82 1.38 12 .07 2 1.06 .06 .04 2 

I 24 I 2 2 119 2.20 ,152 2 44 2.02 15 .15 2 1.71 . I0  .05 1 
1 39 I 2 2 37 .52 ,170 2 72 2.02 16 .09 2 1.56 .06 .OE I 
2 I 1  1 2 3 13 .45 .I56 2 31 1.72 25 .oB 2 1.30 .07 .37 2 
1 ES 1 2 2 21 .43 ,024 2 118 .05 2 .Ol 4 .30 .03 .Ol 1 
1 30 1 2 2 114 1.98 .I17 2 116 1.10 29 .17 2 2.26 .09 .20 3 



Appendix V 

CORNERSION FACTORS FOR METRIC UNITS 



1 i n c h  

1 c m  
1 foot 
l m  
1 mile 
1 km 

1 acre 
1 ha  
1 ha 

1 km 
2 

1 t r o y  ounce  

1 pound 

1 t o n  (2000 lb) 
1 t o n n e  

l g  

1 kg 

CONVERSION FACTORS FOR METRIC U N I T S  

= 25.4 millimetres 
or 2.54 c e n t i m e t r e s  

= 0.394 i n c h  
= 0.3048 metre 
= 3.281 f ee t  
= 1.609 kilometres 
= 0.621 mile 

= 0.4047 hectares 
= 2.471 acres 
= 100 m x 1 0 0  m - 1 0 , 0 0 0  m 2 

= 1 0 0  ha  

= 31.103 grams  
= 0.032 t r o y  oz 
= 0.454 k i l o g r a m  
= 2.20 lb 
= 0.907 t o n n e  
= 1.102 t o n  = 2205 l b  

1 t r o y  ounce / ton  ( o z / t o n )  = 34.286 grams / tonne  
1 g / t  = 0.0292 o z / t o n  
1 g / t  = 1 par t  p e r  m i l l i o n  
1 PPm = 1 0 0 0  p a r t s  per b i l l i o n  
1 0 , 0 0 0  g / t  = 1% 






