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I 

1. 

1. I n t r o d u c t i o n :  
* 

E x p l o r a t i o n  by Riocanex L td .  d u r i n g  t h e  p e r i o d  
1975-1977 e s t a b l i s h e d  t h a t  t h e  T r i a s s i c  Brooklyn 
r o c k s  o f  t h e  Greenwood area c o n t a i n e d  two 
s e p a r a t e  l i m e s t o n e  beds  and t h a t  t h e  Phoenix 
and p robab ly  t h e  Motherlode o r e b o d i e s  o c c u r r e d  
i n  t h e  lower o f  these two l i m e s t o n e  u n i t s .  A t  
t h e  Copper Queen camp, 8 km. NW of  Greenwood, 
copper  showings o c c u r  i n  t h e  upper  l i m e s t o n e  
u n i t .  

By ana logy  w i t h  Phoenix,  where s m a l l  r e l a t i v e l y  
h igh  g rade  o r e b o d i e s  o c c u r  s t r a t i g r a p h i c a l l y  
above t h e  main orebody,  t h e  Copper Queen camp 
w a s  t hough t  t o  be p r o s p e c t i v e  on account  o f  
i n d i c a t i o n s  of  t h e  lower l i m e s t o n e  benea th  t h e  
upper ,  copper -bear ing  u n i t s .  

T h i s  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  of  two diamond 
d r i l l  h o l e s  accompanied by some conf i rma to ry  
g e o l o g i c  mapping c a r r i e d  o u t  i n  1980 by Mine- 
Ques t  E x p l o r a t i o n  A s s o i c a t e s  L t d .  on beha l f  o f  
p a r t n e r s  i n  t h e  Greenwood J o i n t  Venture:  Utah 
Mines L t d .  and W.R. F i n a n c i a l  C o n s u l t a n t s  L t d .  

* B . C .  Assessment  R e p o r t s  Nos. 5842, 6436 



2 .  

2 .  Location Data: 

The claims l i e  8 km.  NW of  t h e  C i t y  o f  Greenwood 
i n  s o u t h e r n  B . C . ,  and 1 3  km. N o f  t h e  U . S .  
bo rde r  ( F i g u r e  1 ) . 
NTS: 82/E/2 

Location of p r i n c i p a l  workings of t h e  Copper 
Queen Camp. 

L a t i t u d e  Longi tude : 
UTM: 370100E; 5442000N; Zone 11 
E l e v a t i o n :  1 , 5 2 0  m .  a . s . 1 .  

118'46.5 W ;  49'7.5 IN 

3. Topography and  Access: 

The claims s t r a d d l e  a r i d g e  t r e n d i n g  NE-SW. On 
t h e  SE s i d e  t h e  ground s l o p e s  s t e e p l y  from 1300 m .  
a t  t h e  f o o t  o f  t h e  r i d g e  t o  1500 m .  a t  t h e  t op .  
To t h e  NW l i e s  t h e  d i v i d e  between t h e  Wallace 
Creek d r a i n a g e  on t h e  n o r t h  and t h e  Ingram Creek 
d r a i n a g e  t o  t h e  s o u t h .  Most o f  t h e  s o u t h  s l o p e s  
are covered  by widely-spaced trees and g r a s s l a n d .  
On o t h e r  s l o p e s  and e s p e c i a l l y  i n  v a l l e y s  t imber  
is  of moderate  s ize .  Undergrowth is  t h i c k  i n  
p l a c e s .  

Access t o  t h e  p r o p e r t y  i s  by 8 km. of  g r a v e l  
road  from Greenwood. Numerous d i s u s e d  l o g g i n g  
and mining r o a d s  cove r  t h e  cen t r a l  p a r t  of t h e  
claims. The 1980 d r i l l  sites are a c c e s s i b l e  
by f o u r  wheel d r i v e  v e h i c l e  a long  such  r o a d s .  
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4 .  Ownership and C l a i m  S t a t u s :  

I '  
I '  

Ownership, s t a t u s  and l o c a t i o n  of claims and crown- 
g r a n t s  on t h e  Copper Queen Camp are shown i n  Table  
1 and i n  F i g u r e  2 .  The former mining camp is 
covered  by t e n  crown-grants ,  s i x  r e v e r t e d  crown- 
g r a n t s  and two two-post claims sur rounded by three 
metric g r i d  sys tem claims s t a k e d  i n  1979 and 1980.  
A l l  b u t  two claims ( J R  1 and J R  2 which were n o t  
c o n s i d e r e d  i m p o r t a n t )  and one crown-grant 
( L  2610, which w a s  n o t  a v a i l a b l e )  are under  o p t i o n  
t o  t h e  p a r t n e r s  i n  t h e  Greenwood J o i n t  Venture .  
These claims and crown-grants have been  grouped 
f o r  t h e  pu rposes  of a p p l y i n g  assessment  work. 

To t h e  s o u t h  two 20 u n i t  c l a i m s ,  Ing  1 and I n g  2 
compr is ing  t h e  Ing  Group are h e l d  under  o p t i o n  b y  
t h e  J o i n t  Venture .  

The p o s i t i o n  of  t h e  crown-grants (shown i n  F i g u r e  
3 ) ,  w a s  de te rmined  b y  l o c a t i n g  a number of o l d  
c o r n e r  p o s t s  (most of them i n  an advanced s tage of 
decay)  and b y  p l o t t i n g  them on a 1 : 5 , 0 0 0  o r t h o p h o t o .  



4 .  

CLAIM MAP 

From B.C. M i n i s t r y  of Mines Mineral  T i t l e  Map 82 E 2 

P r o p e r t i e s  under  o p t i o n  t o  Greenwood J o i n t  Venture  

F i g u r e  2 .  



C l a i m s ,  crown-grants, and r e v e r t e d  crown-grants h e l d  under o p t i o n  
t o  Utah Mines Ltd.  and W.R. F i n a n c i a l  Consul tan ts  Ltd.  

Name U n i t s  Record No. Lot No. Recorded Owner 
Date 

Claims 

-CAW 8 1782 - Sept .  
MAC 1 2  1783 - Sept  . W .E .McArthur 
AVON 6 1902 - Nov . 
I N G  1 20 1912 - 
I N G  2 20 2186 - 

Reverted crown-grants 

Jumbo 
Commander Fr .  
Copper Mine 

Crown-gran t s 

655 
1708 

456 

XineQuest Expl. 
Assoc. L t d .  

Nov . 
Nov . 
Nov . 

387 
388 

617 
1572 
1713 

1851 
2 311 

660 
2611 

Messrs. E.P.  & 
W.D.Roberts 

W. E . McArthur 

R.F.Sandner 

The fo l lowing ,  a l though encompassed by t h e  above group of  mineral  
p r o p e r t i e s  were n o t  he ld  under o p t i o n .  

C l a i m s  

J R  1 
J R  2 

1 35660 
1 35661 D.F. Pasco 

Crown -gr an t s 

L 2610 P.C. Healy 



6 .  

S. The Greenwood Camp: 

The Copper Queen camp l i e s  on t h e  f r i n g e s  o f  t h e  
Greenwood Mining camp, t h e  o r e  d e p o s i t s  of  which 
f a l l  i n t o  two classes: conformable copper  or 
copper-z inc  o r e b o d i e s  l y i n g  i n  Brooklyn Limestone 
( T r i a s s i c )  and s i l v e r - g o l d  v e i n s  a s s o c i a t e d  w i t h  
g r a n i t i c  i n t r u s i v e s  ( b e l i e v e d  t o  be  C r e t a c e o u s ) .  
A l l  t h e  s i g n i f i c a n t  base-metal  d e p o s i t s  be long  t o  
t h e  f i r s t  c a t e g o r y .  

Most mines  i n  t h e  area ceased  o p e r a t i o n  i n  1919.  
By t h i s  t i m e  t h e  Boundary Camp, a s  t h e  area w a s  
then known, had produced 22 m i l l i o n  t o n s  of  o r e  
ave rag ing  s l i g h t l y  o v e r  1 .5% Cu, 0 .03  o z / t o n  Au, 
and 0 .5  o z / t o n  Ag, - o v e r  h a l f  t h e  tonnage  w a s  
produced from d e p o s i t s  s ince i n c o r p o r a t e d  i n t o  t h e  
Pheonix orebody.  I n c l u d i n g  i t s  p roduc t ion  s i n c e  
1956, t h e  Phoenix d e p o s i t  re-opened by Granby i n  
1956, h a s  y i e l d e d  25 m i l l i o n  t o n s  of  1 .0% Cu p l u s  
s i g n i f i c a n t  g o l d  v a l u e s .  The Motherlode orebody 
produced 3.8 m i l l i o n  t o n s  of  1 .12% Cu p l u s  0.044 
o z / t o n  Au. The B.C. Mine w a s  smaller (100 ,000  
t o n s )  b u t  o f  h i g h e r  g rade  (5 .8% Cu, 2 . 8  o z / t o n  Ag).  

: 6 .  H i s t o r y  of  Copper Queen Camp: 

.The ear l ies t  r e c o r d  of  a c t i v i t y  i n  t h e  Copper 
Queen camp is  found i n  t h e  1894 e d i t i o n  o f  t h e  
B . C .  Dept.  of Mines i n  which a n  18 f o o t  s h a f t  and 
a 40 f t .  t u n n e l  are r e p o r t e d  on t h e  Copper Mine. 
Widths are r e p o r t e d  t o  have been 40 f t .  i n  t h e  
Copper Mine and 26 f t .  i n  t h e  King Solomon i n  
which g r a d e s  are r e p o r t e d  t o  have been between 15% 
and 20% copper .  N o  i n f o r m a t i o n  e x i s t s  on tonnage  
mined p r i o r  t o  1902 b u t  because  no r a i l r o a d  w a s  
p u t  i n  t o  t h e  Copper Queen camp, tonnage can  be  
assumed t o  have been s m a l l .  The 1902 and 1903 
e d i t i o n s  o f  t h e  Annual Repor t  of t h e  B . C .  Dept .  
o f  Mines r e p o r t  850 t o n s  sh ipped  i n  1901 and 
"about 1 , 0 0 0  t o n s "  i n  1902. I n  1917 t h e  King 
Solomon and  t h e  Big Copper between them, sh ipped  
950 t o n s .  A f t e r  1918, t h e  p r o p e r t y  l a y  dormant 
u n t i l  1950 when t h e  l a t e  W.E. McArthur c a r r i e d  o u t  
a programme of  d r i l l i n g  and s t r i p p i n g  which l e d  
t o  f u r t h e r  e x p l o r a t i o n .  



7.  P r e v i o u s  Work: 

P r i o r  t o  t h e  end  of  t h e  first world w a r  there  had 
been t u n n e l l i n g  (p robab ly  amounting t o  three o r  
f o u r  hundred f e e t ) ,  s h a f t  s i n k i n g  ( t e n s  of  f e e t ) ,  
and mining o f  a f e w  thousand t o n s  o f  o x i d i z e d  
copper o r e  from t h e  Upper Brooklyn L i m e s t o n e .  

I n  1953 and 1954 t h e  l a t e  W.E. McArthur o f  
Greenwood carried o u t  a programme of  diamond 
d r i l l i n g  and s t r i p p i n g  o f  t h e  King Solomon and 
Copper Mine claims. T h i s  work l e d  t o  t h e  
d i s c o v e r y  of  a body o f  s u l p h i d e s  from which two 
c a r l o a d s  o f  o r e  w a s  sh ipped  t o  t h e  Tacoma Smel t e r .  

In 1954 Noranda Mines L t d .  d r i l l e d  f o r  e x t e n s i o n s  
of t h e  roughly-conformable body p a s s i n g  through 
t h e  Copper Queen and King Solomon claims. I t  i s  
b e l i e v e d ,  on t h e  basis  of  a map s u p p l i e d  by 
McIntyre Porcup ine ,  t h a t  f o u r  h o l e s  were d r i l l e d  
by Noranda. I n  1955 t h e  Conso l ida t ed  Mining & 
Smel t ing  Company d r i l l e d  a f u r t h e r  f o u r  h o l e s ,  
again i n  search o f  e x t e n s i o n s  t o  t h e  conformable 
body p a s s i n g  th rough  t h e  Copper Queen claim. T h i s  
d r i l l i n g  i n t e r sec t ed  m i n e r a l i z e d  l i m e s t o n e  b u t  of 
too  low a grade.  

In  1967 McIntyre  Porcup ine  Mines h e l d  o p t i o n s  on 
s e v e r a l  o f  t h e  Crown-grants i n  t h e  v i c i n i t y  and  
carried o u t  g e o l o g i c a l  mapping, s o i l  sampl ing ,  
induced p o l a r i z a t i o n  su rveys ,  b u l l d o z e r  s t r i p p i n g  
and diamond d r i l l i n g .  McIntyre  d r i l l e d  f o u r  h o l e s  
a l l  d i r e c t e d  a t  I . P .  anomal ies .  

DDH M - 1  w a s  d r i l l e d  a t  an a n g l e  of  -50° 
towards t h e  anomaly on L i n e  1 9 .  The d r i l l  
h o l e  w a s  directed down-dip. If t h e  
anomaly r e p r e s e n t s  a conformable body a 
d r i l l  h o l e  would have passed  beneath i t .  
The rock  i n t e r s e c t e d  is ca l led  "Knob H i l l "  
i n  t h e  o r i g i n a l  d r i l l  l o g ,  b u t  i n c l u d e s  
s h a r p s t o n e  among c h e r t y  l i t h o l o g i e s  
which  appear t o  belong t o  t h e  same u n i t .  

DDH M-2 was d r i l l e d  on L ine  1 8  a t  a n  
a n g l e  of -6OO towards t h e  I . P .  anomaly, 
The rock  i n t e r s e c t e d ,  i n c l u d e s  s h a r p s t o n e s  
and cherts.  

7. 



DDH M-3 was d r i l l e d  v e r t i c a l l y  on L ine  
13. Although go ing  t o  520 feet  i t  f a i l e d  
t o  p e n e t r a t e  benea th  t h e  l aye r  of  
T e r t i a r y  v o l c a n i c  rock .  

DDH M - 4  w a s  d r i l l e d  v e r t i c a l l y  on L i n e  
16 t o  t h e  s o u t h e a s t  o f  t h e  I . P .  anomaly. 
A f t e r  p e n e t r a t i n g  557 feet  of  T e r t i a r y  
v o l c a n i c  rock  t h e  d r i l l  i n t e r s e c t e d  
mass ive  w h i t e  l i m e s t o n e .  The l a s t  53 feet 
o f  t h e  h o l e  were i n  s k a r n  i n c l u d i n g  a 
rock  d e s c r i b e d  a s  "green  e p i d o t e  brecc- 
ia ted s e c t i o n s  i n  f i n e  g r a i n e d  dense  
p u r p l i s h  rock  ( h o r n f e l s ) ,  587-590 
l i m e s t o n e ,  1-2% f i n e l y  d i s s e m i n a t e d  p y r i t e " .  
The  l i m e s t o n e  i n t e r s e c t e d  i n  t h i s  h o l e  
w a s  v e r y  p o s s i b l y  t h e  Lower Limestone b u t  
t h e  h o l e  w a s  s topped  too  soon f o r  an 
answer t o  t h i s  q u e s t i o n .  Equa l ly  c e r t a i n l y ,  
t h e  base of  t h i s  l i m e s t o n e  u n i t  w a s  n o t  
reached. The  s k a r n  r o c k  d e s c r i b e d  from 
t h e  bottom of  t h e  h o l e  sounds remarkably 
s imi l a r  t o  t h e  p u r p l e  s k a r n  r o c k  found i n  
t h e  v i c i n i t y  of  t h e  Phoenix orebody.  

In  1970 Pechiney Development staked a b l o c k p f  
e l e v e n  c l a i m s  t o  t h e  east  of t h e  Copper Queen 
camp. Work i n c l u d e d  g e o l o g i c a l  mapping, 
magnetometry and geochemical  s o i l  s a m p l i n g  ( B . C .  
Dep t .  o f  Mines A s s e s s m e n t  Repor t  2 4 5 3 ) .  N o  
sub-sur face  t e s t i n g  w a s  unde r t aken .  

I n  1977 Riocanex L t d .  d r i l l e d  one  h o l e  which, 
c o l l a r e d  i n  Upper Sha rps tone ,  w a s  d i rected a t  
r e a c h i n g  t h e  Lower Limestone U n i t  ( B . C .  Assess- 
ment Report  no .  6436).  T h i s  h o l e  p e n e t r a t e d  
Upper Sha rps tone  expanded t o  a c o n s i d e r a b l e  
degree b y  T e r t i a r y  hypabyssa l  r o c k s  fo l lowed by 
p y r i t i f e r o u s  cherts which  were thought  t o  be 
e i t h e r  t h e  cherts commonly found beneath t h e  
Upper Sha rps tone  o r  cher ts  of t h e  Knob H i l l  
basement.  The h o l e  w a s  s topped  a f t e r  i n t e r -  
s e c t i n g  80 m .  of T e r t i a r y  dyke. 
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8. Regional  Geology: 

The coun t ry  between Grand Forks  and Rock Creek i s  
u n d e r l a i n  by a sequence o f  v o l c a n i c  and sediment-  
a r y  rock  of pre-Permian and Tr i a s s i c  a g e ,  known 
as t h e  A n a r c h i s t  Group, which is  i n t r u d e d  by a 
v a r i e t y  of  g r a n i t i c  and d i o r i t i c  r o c k s  b e l i e v e d  t o  
be of Cre t aceous  age. Both t h e  A n a r c h i s t  Group 
and t h e  I n t r u s i v e s  are  e x t e n s i v e l y  covered  by 
T e r t i a r y  f lows  and p y r o c l a s t i c s .  A s s o c i a t e d  
T e r t i a r y  dykes  and s i l ls  are  numerous. Because 
i t  has  been used t o  describe r o c k s  b o t h  below and 
above a major unconformi ty ,  the  t e r m  " A n a r c h i s t "  
is  n o t  used  i n  t h i s  r e p o r t .  Below t h e  unconform- 
i t y  l i e s  t h e  pre-Permian Knob H i l l  Formation o f  
meta-volcanics  and  meta-sediments.  Above t h e  
unconformity is t h e  T r i a s s i c  Brooklyn Formation 
which c o n s i s t s  o f  f i v e  mppable u n i t s :  a s h a l e ,  
two "sharps tone"  conglomera tes  and two l i m e s t o n e s  
a s  shown i n  t h e  t a b l e  below. 

The Knob H i l l  Formation c o n s i s t s  of  i n t e r m e d i a t e  
and s i l i c i c  v o l c a n i c s ,  c h e r t s ,  a r g i l l i t e s  and 
l o c a l l y  l i m e s t o n e s .  The Knob H i l l  r o c k s  were 
metamorphosed, u p l i f t e d ,  and e roded ,  p r i o r  t o  t h e  
d e p o s i t i o n  o f  t h e  Brooklyn Formation i n  T r i a s s i c  
t i m e .  The  o l d e s t  u n i t  of t h e  Brooklyn Formation 
i s  t h e  Rawhide  Sha le  r e p o r t e d  b y  Seraphim (1956)  
t o  o c c u r  SE of  t h e  Phoenix Mine. The sha le  is  l i m i t e d  
t o  some hundred metres t h i c k  e x t e n d i n g  approximate ly  
s i x  hundred metres a l o n g  s t r i k e .  A s imilar  shale 
o c c u r s  on t h e  h i g h  ground between Wallace and 
Ingram Creeks and may be c o r r e l a t i v e  w i t h  t h e  
Rawhide shale s o u t h e a s t  o f  Phoenix.  Such shales are 
thought  t o  represent d e p r e s s i o n s  i n  t h e  e roded  
Knob H i l l  l andscape  p r i o r  t o  d e p o s i t i o n  of t h e  
succeeding  u n i t s  of t h e  Brooklyn Formation.  

More common than  t h e  sha le  as t h e  basic  u n i t  o f  t h e  
Brooklyn Formation is  a " sha rps tone"  conglomera te ,  
a n  u n s o r t e d  sed imen ta ry  breccia c o n s i s t i n g  of  
a n g u l a r  c las t s  o f  chert  r ang ing  i n  size from 
0 . 1  t o  4 . 0  c m .  

T h i s ,  t h e  lower  o f  t w o  s h a r p s t o n e  u n i t s  c o n s i s t s  
of a n g u l a r  chert f ragments  devoid f o r  t h e  most p a r t  
of a l l u v i a l  s o r t i n g .  A t  t h e  Phoenix Mine 
a e o l i a n  q u a r t z i t e s  o c c u r  i n  a s s o c i a t i o n  w i t h  t h i s  
u n i t ,  t h e  Lower Sharps tone  conglomera te .  T h i s  
d i s t i n c t i v e  l i t h o l o g y  is b e l i e v e d  t o  have been 
d e p o s i t e d  as  outwash f a n s  i n  a d e s e r t .  The t e r m  
"fanglomerate"  seems t o  be a p p l i c a b l e .  
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The f o l l o w i n g  u n i t ,  t h e  Lower Limestone r e p r e s e n t s  
a marine t r a n s g r e s s i o n .  The l i m e s t o n e s  range  from 
m i c r o - c r y s t a l l i n e  t o  c o a r s e l y  c r y s t a l l i n e ,  and 
c o n t a i n  beds o f  nodu la r  l i m e s t o n e  and beds of 
p y r i t i c  f i n e - g r a i n e d ,  thin-bedded l i m e s t o n e .  The 
Lower Limestone has a very  res t r ic ted d i s t r i b u t i o n .  

Over ly ing  t h e  Lower Limestone is t h e  Upper Sharp-  
s t o n e ,  a u n i t  which is wide ly  d i s t r i b u t e d  i n  t h e  
Greenwood area.  The upper  member of t h e  Upper 
Sha rps tone  c o n t a i n s  d i s t i n c t i v e  c l a s t s  of  l i m e s t o n e  
and is known as "Puddingstone".  The Upper 
Sharps tone  conglomerate  is  t y p i c a l l y  of a g r e e n i s h  
or mauvish hue,  and is much f i n e r  g r a i n e d  t h a n  t h e  
Lower Sha rps tone .  Water s o r t i n g  is common and 
c o n s i d e r a b l e  t h i c k n e s s e s  of t h e  Upper Sha rps tone  
can be occup ied  by  s i l t s t o n e s  and s a n d s t o n e s .  

The Upper Sha rps tone  i s  succeeded by a second 
l i m e s t o n e ,  t h e  Upper Limestone which r e p r e s e n t s  
a second marine t r a n s g r e s s i o n .  The Upper and 
t h e  Lower Limestone are no t  e a s i l y  d i s t i n g u i s h e d  
from one a n o t h e r .  



TABLE I1 

Age 

S t r a t i g r a p h i c  and I n t r u s i v e  Units  

Name - Predominant Li thology Symbol 

T e r t i a r y  Kettle River mafic t o  s i l i c e o u s  
volcanic  and T r  
hypabyssal rocks 

Marron t u f f s  and sediments 

Cretaceous g r a n i t i c  i n t r u s i v e s  I 

T r  ias s i c  Brooklyn 
Upper Limestone l imestone UL 
Upper Sharpstone sharpstone conglomerate US 
Lower Limestone l imestone LL 
Lower Sharpstone sharpstone conglomerate LS 
Rawhide Shale  sha le  RS 

? Permian Unconformity 

pre-Permian Knob H i l l  metavolcanics and 
m e  tasedimen t s 



9. Geology of Copper Queen C l a i m s :  

The r o c k s  most a b u n d a n t l y  exposed  on t h e  Copper Queen 
C l a i m s  are T e r t i a r y  v o l c a n i c s  and  r e l a t e d  dykes  and  
s i l ls .  The uppe r  members o f  t h e  u n d e r l y i n g  Brooklyn 
f o r m a t i o n  which d i p s  a t  a p p r o x i m a t e l y  45 d e g r e e s  t o  
t h e  SE are  exposed  on a SE s l o p e  o f  t h e  r i d g e  which 
r u n s  NE-SW t h r o u g h  t h e  claims. E x t e n s i v e  o u t c r o p s  
o f  t h e  Upper L imes tone  o c c u r  i n  t h e  v i c i n i t y  o f  t h e  
o ld  Copper Queen work ings  and  on t h e  s l o p e s  above .  
Upper S h a r p s t o n e  i d e n t i f i e d  a s  s u c h  by t h e  p r e s e n c e  
of  w a t e r - s o r t e d  beds  o f  c o n g l o m e r a t e ,  s i l t s t o n e ,  and  
s a n d s t o n e  a n d  by t h e  l i m e s t o n e - c l a s t  c o n g l o m e r a t e  
( P u d d i n g s t o n e )  i s  found  i n  t h e  s o u t h  p a r t  o f  t h e  map 
s h e e t  ( F i g u r e  3 )  and t o  a lesser e x t e n t  a t  t h e  Nor th  
end .  Anomalous bedd ing  a t t i t u d e s  o b s e r v e d  s o u t h  o f  
t h e  Copper Queen work ings  a re  presumed t o  be  due t o  
t h e  Healy F a u l t .  

P r i o r  t o  t h e  1980 d r i l l  programme i t  w a s  t h o u g h t  l i k e l y  
t h a t  t h e  Lower l i m e s t o n e  e x i s t e d  b e n e a t h  t h e  T e r t i a r y  
c o v e r  occupy ing  t h e  r i d g e  down t h e  cen t r e  o f  t h e  
claims. Ev idence  c o n s i s t e d  o f  20 f e e t  o f  l i m e s t o n e  
i n t e r s e c t i n g  b e n e a t h  T e r t i a r y  c o v e r  o n  t h e  Whi t ehor se  
claim ( L o t  2610) and l i m e  r i c h  r o c k s  exposed  i n  a 
t r e n c h  i n  t h e  n o r t h  cen t re  of t h e  I n g  1 claim,  D r i l l i n g  
i n  1980 showed t h e  Lower l i m e s t o n e  t o  b e  a t  most v e r y  
r e s t r i c t e d .  Whereas i n  t h e  v i c i n i t y  o f  t h e  Phoenix  
Mine t h e  Upper s h a r p s t o n e  rests on Lower l i m e s t o n e ,  i n  
t h e  v i c i n i t y  o f  t h e  Copper Queen C l a i m s  i t  now a p p e a r s  
t h a t  t h e  Upper s h a r p s t o n e  rests d i r e c t l y  on Knob H i l l  
basement  . 
O u t c r o p s  shown on t h e  g e o l o g i c a l  map ( F i g u r e  3 )  f a l l  
i n t o  t w o  c a t e g o r i e s :  t h o s e  shown i n  d o t t e d  l i n e  were 
l o c a t e d  d u r i n g  1980 on a n  o r t h o p h o t o  t o p o g r a p h i c  base. 
Those o u t l i n e d  i n  dashed  l i n e  were t r a n s f e r r e d  from 
p r e v i o u s  maps b y  Riocanex L t d .  

No work w a s  done  on t h e  fo rmer  work ings  o f  t h e  Copper 
Queen o r  o f  t h e  King Solomon. The  r e g o l i t h i c  coppe r  
showings  and  t h e  B i g  Copper Crown-grant are  d e s c r i b e d  
i n  B . C .  A s s e s s m e n t  Report  6436. Seven teen  samples  o f  
r e g o l i t h i c  material  were c o l l e c t e d  from two l o c a t i o n s  
( F i g u r e  5 )  t es t  f o r  g o l d .  Samples R-01-00 t h r o u g h  
R-02-02 t a k e n  from h e m a t i t i c  material  above a 
t u n n e l  r e v e a l  no v a l u e s  of coppe r  o r  g o l d  and  o n l y  
minor  q u a n t i t i e s  o f  s i l v e r .  Samples from a t r e n c h  
above some c o l l a p s e d  t u n n e l s  (G-01-03 t o  G-02-dump, 
t a k e n  from t h e  same l o c a l i t y  a s  d e s c r i b e d  i n  A s s e s s m e n t  
Repor t  6436) y i e l d e d  h i g h  coppe r  g r a d e s ,  modera t e  
s i l v e r  g r a d e s  and n e g l i g i b l e  g o l d .  

MineQuest Exdoration Associates Ltd. 



10 .  1980 D r i l l  Programme: 

Two h o l e s  t o t a l l i n g  502 metres were d r i l l e d  i n  
1980. 

D . D . H .  80-1, l o c a t e d  i n  t h e  s o u t h  c e n t r e  of t h e  
p r o p e r t y ,  w a s  c o l l a r e d  i m m e d i a t e l y  w e s t  o f  a r i d g e  
of e a s t e r l y - d i p p i n g  s h a r p s t o n e  a n d  ea s t  o f  a t r e n c h  
c o n t a i n i n g  s h e a r e d  l i m e - r i c h  r o c k s .  The h o l e  w a s  
d r i l l e d  t o  t h e  NW a t  a d i p  of 60 d e g r e e s  a n d  was 
d i r e c t e d  t o w a r d s  r o c k s  s t r a t i g r a p h i c a l l y  u n d e r l y i n g  
t h e  Upper  S h a r p s t o n e .  

B e n e a t h  45 m. of T e r t i a r y  dyke  and  a f a u l t  z o n e  
t h e  r o c k s  i n t e r s e c t e d  c o n s i s t  of  v e r y  v a r i a b l e ,  
pa l e  g r e y  s i l i c e o u s  s e d i m e n t  w i t h  c h l o r i t e  and  
c a r b o n a t e .  Most o f  t h e  r o c k  i s  s h e a r e d  b u t  some 
of  i t  a p p e a r s  c o m p l e t e l y  d e v o i d  o f  d e f o r m a t i o n .  
M a s s i v e ,  w h i t e ,  c r y s t a l l i n e  l i m e s t o n e  a n d  s e c t i o n s  
o f  g r e y  w h i t e  c h e r t  were common near t h e  t o p  of 
t h e  h o l e .  Much o f  t h e  more c h l o r i t i c  r o c k  e x h i b i t s  
v e i n l e t s  of l i m e .  

A l t h o u g h  c o m p a r i s o n  o f  t h i n  s e c t i o n s  f rom t h e  d r i l l  
h o l e  w i t h  a t h i n  s e c t i o n  of t y p e  Knob H i l l  
( A p p e n d i x  11) l e a v e s  l i t t l e  room for d o u b t  t h a t  
t h e  r o c k s  i n t e r s e c t e d  i n  D.D.H. 30-1 b e l o n g  t o  t h e  
Knob H i l l  b a s e m e n t ,  t h e r e  w a s ,  a t  t h e  t i m e  of 
d r i l l i n g ,  c o n s i d e r a b l e  u n c e r t a i n t y  a b o u t  i d e n t i f y i n g  
t h i s  r o c k  a s  Knob H i l l .  C a u s i n g  t h e  u n c e r t a i n t y  
w a s  a m a s s i v e  w h i t e  l i m e s t o n e ,  p r e v i o u s l y  n o t  s e e n  
among Knob H i l l  r o c k s ,  a n d  t h e  p r e s e n c e  of a 
c o m p a r a t i v e l y  unde fo rmed  f r a g m e n t a l  r o c k  which  
seemed t o  b e a r  no i n d i c a t i o n  of t h e  me tamorph ic  
e v e n t  t o  wh ich  Knob H i l l  r o c k s  a r e  known t o  h a v e  
b e e n  s u b j e c t e d .  The h o l e  w a s  s t o p p e d  a t  203  metres .  

The s e c o n d  h o l e  (D.D.H. 8 0 - 2 ) ,  d r i l l e d  o n  t h e  
I n d e p e n d e n c e  c r o w n - g r a n t  near t h e  N\Y b o u n d a r y  of 
t h e  c la im b l o c k ,  d e e p e n e d  a h o l e  d r i l l e d  b y  
h l c I n t y r e  Mines i n  1967. 

MineOuest Exploration Associates Ltd I 



For t h e  f irst  158 metres d r i l l i n g  c o n s i s t e d  o f  
r e d r i l l i n g  and  r eaming  t h e  fo rmer  McIn ty re  h o l e  
( M 3 )  which  had p e n e t r a t e d  o n l y  T e r t i a r y  v o l c a n i c s .  
B e l o w  a d e p t h  o f  158 metres D . D . H .  80-2 i n t e r -  
sected T e r t i a r y  v o l c a n i c  and  h y p a b y s s a l  r o c k s  t o  
a d e p t h  o f  252 metres. Hypabyssa l  r o c k s  c o n t i n u e  
b e n e a t h  252 metres b u t  t h e y  i n t r u d e  a g r e y  
b r e c c i a t e d  c h e r t ,  c o n s i d e r a b l y  f r a c t u r e d  a n d  
c h l o r i t i z e d  and  w i t h  l o c a l  d i s s e m i n a t i o n s  o f  p y r i t e .  
T h i s  r o c k  seems l i k e l y  t o  be  Knob H i l l  a l t h o u g h  
some p o s s i b i l i t y  r e m a i n s  t h a t  i t  i s  a Brooklyn 
c h e r t .  However, i f  t h e s e  c h e r t s  b e l o n g  t o  t h e  
Brooklyn sequence  t h e y  p r o b a b l y  f a l l  n e a r  t h e  b a s e  
o f  t h e  Upper S h a r p s t o n e  i n  wh ich  case t h e  
p r o s p e c t i v e  s t r a t i g r a p h i c  l e v e l s  would l i e  d e e p e r  
s t i l l  by a f u r t h e r  300 metres. D r i l l i n g  t o  s u c h  
d e p t h s  i s  n o t  j u s t i f i e d .  

T h e  p u r p o s e  of t h i s  h o l e  w a s  t o  i n t e r sec t  a 
l i m e s t o n e ,  w i t h  s k a r n  m i n e r a l s ,  in te rsec ted  i n  
a n o t h e r  McIn ty re  ho le  ( M 4 )  t o  t h e  s o u t h .  Had t h e  
s i n g l e  Crown-grant c o n t a i n i n g  t h e  iM4 h o l e  been 
a v a i l a b l e  t o  o p t i o n  t h e  h o l e  r e d r i l l e d  would have 
M 4  and  no t  M 3 .  I f  M 4  d i d ,  a s  b e l i e v e d ,  i n t e r sec t  
Lower Limes tone  b e n e a t h  t h e  T e r t i a r y  v o l c a n i c  r o c k s ,  
t h e n  t h e  e x t e n t  o f  t h i s  Lower Limes tone  i s  made 
t o  seem v e r y  res t r ic ted  b y  t h e  r e s u l t s  o f  D . D . H .  
80-2. 
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11. D i s c u s s i o n :  

The 1980 d r i l l  programme w a s  b a s e d  on t h e  p r e m i s e  
t h a t  t h e  Lower Limes tone  w a s  l i k e l y  t o  o c c u r  
s t r a t i g r a p h i c a l l y  b e n e a t h  t h e  Upper S h a r p s t o n e  
and  b u r i e d  by t h e  c a p p i n g  T e r t i a r y  v o l c a n i c  r o c k s .  
The two d r i l l  h o l e s  s u g g e s t  t h a t  t h i s  is  n o t  so  and 
t h a t  t h e  Upper S h a r p s t o n e ,  d e s p i t e  i t s  s i m i l a r i t i e s  
t o  t h e  Upper S h a r p s t o n e  i n  t h e  v i c i n i t y  of  P h o e n i x ,  
l i e s  n o t  on Lower Limes tone  b u t  on basement .  
R e g i o n a l  c o n s i d e r a t i o n s  make t h i s  a v e r y  s u r p r i s i n g  
c o n c l u s i o n :  t h e  Lower  L i m e s t o n e  i s  known t o  
o c c u r  b e n e a t h  Upper S h a r p s t o n e  i n  Wallace Creek 
t o  t h e  n o r t h  and  Lower S h a r p s t o n e  o u t c r o p s  
e x t e n s i v e l y  on  t h e  h ighground  three  k i l o m e t e r s  t o  
t h e  w e s t  o f  t h e  claims. 

One must c o n c l u d e  t h a t  t h e  Lower Limes tone  h a s  a 
p a t c h y  a n d  r e s t r i c t e d  d i s t r i b u t i o n ,  p o s s i b l y  con-  
t r o l l e d  by e a r l y  f a u l t i n g .  

The p o s s i b i l i t y  t h a t  a s i g n i f i c a n t  s t r e t c h  o f  L o w e r  
L imes tone  e x i s t s  b e n e a t h  t h e  e x t e n s i v e  Upper Sharp-  
s t o n e  o f  t h e  Copper Queen C a m p  r e m a i n s  rea l  b u t  
t h e  c h a n c e s  of f i n d i n g  i t  seem t o o  small  t o  j u s t i f y  
f u r t h e r  e x p l o r a t i o n .  

The r e g o l i t h i c  mater ia l  c o n t a i n s  s p e c t a c u l a r  g r a d e s  
o f  coppe r  w i t h  e n c o u r a g i n g  q u a n t i t i e s  o f  s i l v e r ,  
However a r e g o l i t h  is n o t  u s u a l l y  deve loped  b e n e a t h  
t h e  T e r t i a r y  v o l c a n i c s  and t h e r e  i s  no reason t o  
b e l i e v e  t h i s  o c c u r r e n c e  t o  b e  e x t e n s i v e .  T h e  
tonnage  p o t e n t i a l  a p p e a r s  t o  b e  l i m i t e d ,  a n d  as  i s  
shown by sampl ing  t h e  Upper Tunnel  ( F i g u r e  5 ) ,  n o t  
a l l  r e g o l i t h i c  mater ia l  c o n t a i n s  s i g n i f i c a n t  
q u a n t i t i e s  of  c o p p e r  o r  s i l v e r .  

~ MtneQuest Exploration Associates Ltd. 
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1 2 .  C o n c l u s i o n s :  

1. Most,  i f  n o t  a l l ,  of t h e  Upper S h a r p s t o n e  
l i e s  d i r e c t l y  on Knob H i l l  basement .  

2 .  Lower  Limes tone  d o e s  n o t  e x i s t , e x c e p t  p o s s i b l y  
a s  small  p o c k e t s ,  benea th  t h e  Upper S h a r p s t o n e .  

3 .  The R e g o l i t h i c  material s e e n  on t h e  B i g  
Copper Crown-grant i s  l i k e l y  t o  be  of low 
tonnage  p o t e n t i a l  and  of v e r y  v a r i a b l e  g r a d e  
d i s t r i b u t i o n .  

- MineQuest Exploration Associates Ltd. 
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1 3 .  Recommendat ions:  

1. T h a t  no f u r t h e r  work be c a r r i e d  o u t  o n  t h e  
Copper  Queen C l a i m s .  

2 .  T h a t  t h e  o p t i o n s  be t e r m i n a t e d .  

MlneQuest Exploration Associates Ltd J 
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DRILL LOG D . D . H .  n” 80-1 
Page 1 of  

LOCATION:  Greenwood, B . C .  

NTS : 8 2 / E / 2  

LAT/ Lo N G : 

PROPERTY:  Copper Queen C L A I M  N A M E :  I n g  1 

M I N I N G  J U R I S D I C T I O N :   ree en wood 

DATE STARTED : August 15,  1980 

DATE COMPLETED:  August 2 0 ,  1980 

PURPOSE : To i n t e r s e c t  t h e  Lower Brooklyn 
L imes tone  b e n e a t h  Upper S h a r p s t o n e  
exposed  i n  o u t c r o p .  

C O O R D I N A T E S  : 
A Z I M U T H :  280 d e g r e e s  

D I P :  - 60 

DEPTH:  203 .61  m .  

D R I L L E D  BY; Bergeron  D r i l l i n g  L t d .  

C O R E  : 
S I Z E :  BQ 

LOGGED BY:  R . V .  Longe D A T E :  Aug. 2 7 , 1 9 8 0  

S T O R E D  A T :  C/o Don Osborne ,  Greenwood, B . C .  

C A S I N G  LEFT? Y e s  

D I P  TESTS AT None 

P E R C E N T  R E C Q V E R Y :  a p p r o x .  

MineOuest Exploration Associates Ltd - 



DRILL LOG D . D . H .  80-1 c o n t i n u e d  

COMMENT : 
T h i s  h o l e  i n t e r s e c t e d  v o l c a n i c  r o c k s ,  f i n e -  
g r a i n e d  s e d i m e n t s ,  breccias ,  c h e r t  and  
l i m e s t o n e .  The p r e s e n c e  o f  l i m e s t o n e  and o f  
a c o m p a r a t i v e l y  undeformed f r a g m e n t a l  r o c k  
made f i e l d  i d e n t i f i c a t i o n  o f  t h e  r o c k  a s  
p a r t  of t h e  Knob H i l l  f o r m a t i o n  ( b a s e m e n t )  
u n c e r t a i n .  Thin  sect  i o n  compar i sons  
(Appendix 11) conf i rmed  t h e  r o c k  a s  Knob H i l l .  
S i x  samples were c o l l e c t e d  f o r  t h i n  s e c t i o n  
s t u d y .  



Metres 

To - From 

0 1 3  -41  

13.41 - 26.06 

- c a s i n g  

- f e l d s p a r  porphyry ( p u l a s k i t e )  dyke 
T e r t i a r y  

26.06 - 28.65 - f a u l t  zone, broken c h e r t  w i t h  
g r a p h i t i c  s l i p s  

28.65 - 29.57 - c h e r t ,  broken w i t h  minor p'y & cp 
on f r a c t u r e s  a t  29.25 m .  

29.57 - 30.18 

30.18 - 34.75 

34.75 - 39.01 

39.01 - 52.12 

52.12 - 55.02 

55.02 - 62.18 

62.18 - 70.41 

70.41 - 71.17 

71.17 - 75.59 

75.59 - 77.72 

77.72 - 79.55 

- core  l o s t  

- p a l e  grey  rock c o n s i s t i n g  of cher t  
f ragments  i n  c l a y  ( ?  s e r i c i t i c )  
m a t r i x  w i t h  minor c h l o r i t e .  
( l i t h o l o g y  # l )  

- p a l e  grey  s i l i c e o u s  rock w i t h  p a l e  
c l a y  bands and occas iona l  l i m e -  
s t o n e  and chert  c l a s t s ,  p y  up t o  
3% i n  pa t ches  ( l i t h o l o g y  # 2 )  

- massive c h e r t  (41.16 t o  45.43 very 
broken)  

- l i t h o l o g y  #2 

- c h e r t ,  grey-white,  massive 

- l i t h o l o g y  $2 w i t h  l i m e  i n  f r a c t u r e s  
60.66: Sample 143 

and as  " c l a s t s "  
68.37 - 68.43 m. sample 130 

- c h e r t ,  massive,  whi te  

- l i t h o l o g y  n"2 

- b r e c c i a  and c h e r t  c l z s t s  i n  a green 
grey  s i l i c e o u s  m a t r i x .  L i m e  
abundant i n  v e i n l e t s  

- l i t h o l o g y  $2 



Metres D . D . H .  80-1  c o n t i n u e d  

To - From 

7 9 . 5 5  - 8 0 . 1 6  - l i m e s t o n e ,  m a s s i v e  w h i t e  as  
b r o k e n  f r a g m e n t s  i n  l i t h o l o g y  # 2 .  

8 0 . 1 6  - 8 0 . 6 2  - breccia o f  w h i t e  l i m e s t o n e  i n  f i n e -  
g r a i n e d  g r e y  mat r ix  

80 .62  - 83 .82  - l i m e s t o n e ,  m a s s i v e ,  w h i t e ,  
c r y s t a l l i n e  

83 .82  - 8 7 . 7 2  - f i n e - g r a i n e d ,  g r e y ,  me tased imen t  
w i t h  s m a l l  h e m a t i t i c  f r a g m e n t s  
a n d  a b u n d a n t  l i m e ,  p y r i t e  
a p p r o x i m a t e l y  170, l o c a l l y  up t o  
5% ( l i t h o l o g y  #3) s a m p l e  142 
8 4 . 7 3 :  Sample 144  

8 7 . 7 2  - 8 8 . 7 0  - l i m e s t o n e ,  m a s s i v e  w h i t e  

8 8 . 7 0  -104 .85  - g r e e n  g r e y ,  l i m e - r i c h  rne tasediment  
w i t h  py ( <  1%) d i s s e m i n a t e d ,  
weak ly  c h l o r i t i z e d  a n d  e p i d o t i z e d  
i n  p l a c e s ,  s m a l l  c h e r t  c l a s t s  
a b u n d a n t  
1 0 2 . 7 2  - 1 0 3 . 0 2  Sample 131 
91 .74 :  Sample 1 4 5 ;  95 .10:  Sample 146 

1 0 4 . 8 5  -106 .07  - b r e c c i a t e d  c h l o r i t i c  s ed imen t  

106 .07  -106 .68  - l i t h o l o g y  n"2 

1 0 6 . 6 8  -107.14 - l i m e s t o n e ,  m o t t l e d  a n d  r e c r y s t a l l -  
I I 

i z e d  

107 .14  -118.11 - g r e e n i s h  g r e y ,  f i n e - g r a i n e d  meta- 
s e d i m e n t  w i t h  t race p y r i t e  and  
a b u n d a n t  small  ( <  . 3  c m . )  c h e r t  
c l a s t s  s imi l a r  t o  l i t h o l o g y  # 3  
b u t  w i t h  l e s s  l i m e .  1 0 9 . 7 3 :  Sample 147  
113 .54  - 1 1 5 . 2 1  v e r y  b roken  
116 .13 :  Sample 148  

o c c a s i o n a l  c l a y  s t r i n g e r s .  Trace 
p y r i t e  

118.11 -127.71  - c h e r t ,  m o s t l y  m a s s i v e  w i t h  

1 2 7 . 7 1  -141.12 - g r e e n  g r e y  me tased imen t  w i t h  abun- 
d a n t  l i m e  b o t h  p e r v a s i v e  and  i n  
v e i n l e t s .  Occasional  h e m a t i t e  
f r a g m e n t s .  
128 .93 :  Sample 149  

MineQuest Exploration Associates Ltd. 



Metres D.D.H. 80-1 c o n t i n u e d  

To - From 

1 4 1 . 1 2  - 1 4 1 . 8 8  - f e l d s p a r  p o r p h y r y  d y k e  

1 4 1 . 8 8  - 142 .04  - l i t h o l o g y  $2 ,  v e r y  b r o k e n  

1 4 2 . 0 4  - 1 4 2 . 9 5  - l i m e - r i c h  m e t a s e d i m e n t  a s  above 

1 4 2 . 9 5  - 1 6 2 . 4 6  - f e l d s p a r  p o r p h y r y  d y k e ,  T e r t i a r y  

1 6 2 . 4 6  - 2 0 3 . 6 1  - l i m e - r i c h  m e t a s e d i m e n t  w i t h  c h e r t  
c l a s t s ,  ( ?  s e d i m e n t a r y  b r e c c i a  
o r  f a u l t  b r e c c i a ) .  L i m e  i n  v e i n -  
l e t s ,  ma t r ix  l o c a l l y  e p i d o t e -  
r i c h  

1 7 4 . 1 9  - 1 7 4 . 2 5  - sample 1 2 8  

1 8 2 . 5 8  - 1 8 3 . 1 8  - b r e c c i a  w i t h  
hema t i t i c  
m a t r i x  and  
s l i p  
s u r f a c e s  of 
hema t i t e 

I 

203 .61  - 

1 8 6 . 9 9  - 1 8 7 . 0 6  - s a m p l e  1 2 9  

1 9 2 . 9 4  - 196.90  - less  l i m e  

1 9 7 . 8 2  - 1 9 8 . 7 3  - e p i d o t e - r i c h  

2 0 2 . 3 9  - 2 0 2 . 4 5  - sample 127  

e n d  of h o l e  



DRILL LOG D . D . H .  # 80-2 
Page 1 of 

LOCATION: G r e e n w o o d ,  B . C .  

NTS : 8 2 / E / 2  

LAT/ LONG : 

PROPERTY: C o p p e r  Q u e e n  CLAIM NAME: L 2311 

MINING JUR I SD I CTION: G r e e n w o o d  

DATE STARTED : Augus t  2 3 ,  1980 

DATE COMPLETED: Augus t  2 7 ,  1980 

PURPOSE: To i n t e r s e c t  L o w e r  B r o o k l y n  L i m e s t o n e  
b e n e a t h  T e r t i a r y  v o l c a n i c  c o v e r .  

COORD I NATES : 

AZIMUTH: 
D I P  

DEPTH: 

- 90 degrees 

298 .09  rn. 

DRILLED By:  B e r g e r o n  D r i l l i n g  L t d .  

CORE:  
S I Z E :  BQ 

LOGGED BY:  R . V .  L o n g e  DATE:  Aug.  2 7 ,  1980 

STORED A T :  c / o  Don Osborne, Greenwood, B . C .  
T e r t i a r y  rocks o n  site, r e m a i n d e r  
( 6  b o x e s )  i n  G r e e n w o o d .  

CASING LEFT? NO 

DIP TESTS A T  N o n e  

MirieQuest Explorntiori Associates Ltd 



DRILL LOG D . D . H .  80-2 c o n t i n u e d  

COMMENT: 
T h i s  d r i l l i n g  deepened  a h o l e  d r i l l e d  by 
McIn ty re  Mines i n  1967 t o  a d e p t h  of 520 feet  
(158.5 m . ) .  Rocks i n t e r s e c t e d  b e n e a t h  t h e  
T e r t i a r y  c o v e r  ( e n d i n g  a t  a p p r o x .  250 m . )  
were cher t s  b e l o n g i n g  t o  e i t h e r  t h e  Knob H i l l  
o r  t o  t h e  Brooklyn Forma t ions .  I f  t h e  cher t s  
b e l o n g  t o  t h e  f o r m e r ,  t h e  Lower Limes tone  i s  
a b s e n t ,  i f  t o  t h e  l a t t e r ,  t h e  Lower Limes tone  
is c o n s i d e r a b l y  deeper. F u r t h e r  d r i l l i n g  i s  
n o t  c o n s i d e r e d  j u s t i f i e d .  



D . D . 1 1 .  80-2 

Metres 

To 
_. From 

0 - 158.50 - no core ( r e d r i l l i n g  of o l d  h o l e )  

158.50 - 165.81 - v o l c a n i c ,  f i n e  t o  m e d i u m - g r a i n e d ,  
g r e y ,  s p e c k l e d  p o r p h y r y  w i t h  
amp h i bo 1 e p h e n o  c r y  s t s 

1 6 5 . 8 1  - 1 7 1 . 9 1  - v o l c a n i c ,  p a l e  g r e y ,  f i n e -  
g r a i n e d  

1 7 1 . 9 1  - 194 .92  - v o l c a n i c ,  f i n e  t o  m e d i u m - g r a i n e d ,  
g r e y ,  s p e c k l e d ,  p o r p h y r i t i c ,  
amp h i b o  1 e p h e n o  cr  y s  t s 

1 7 3 . 1 3  - 1 7 3 . 2 8  - v o l c a n i c ,  
g r e e n  -grey  

1 7 3 . 7 4  - 1 7 3 . 8 9  - c h l o r i t i c ,  
p r o t i a b l y  a 
x eno 1 i t h 

1 9 4 . 9 2  - 1 9 5 . 8 3  - g r e y  p o r p h y r y  w i t 1 1  l a r g e  f e l d s p a r  
p h e n o c r y s t s ,  a d y k e  

1 9 5 . 8 3  - 2 0 1 . 6 3  - v o l c a n i c ,  f i . n e  t o  m e d i u m - g r a i n e d  
g r e y ,  s p e c k l e d  p o r p h y r y  w i t h  
amp h i  bo 1 e ph eno c r  y s t s 

2 0 1 . 6 3  - 2 1 2 . 4 5  - p a l e  g r e y ,  f i n e - g r a i n e d  p o r p h y r y  
w i t h  f e l d s p a r  p h e n o c r y s t s  

2 1 2 . 1 5  - 2 1 3 . 8 2  - v e r y  f i n e - g r a i n e d  p a l e  g r e y  
v o l c a n i c ,  p o s s i b l y  a t u r f  

2 1 3 . 6 6  - 216.5G f r a g m e n t  o f  
dark grey 
v o 1 c a n i c 

213 .82  - 2 1 4 . 4 3  - p a l e  g r e y ,  f i n e - g r a i n e d  p o r p h y r y  
w i t h f e 1 cl s p a r p ti e 11 o c r y s t s 



Metres 

From 
P 

To - 

D.D.H. 80-2  continued 

2 1 4 . 4 3  - 2 1 3 . 9 7  - v o l c a n i c ,  f i n e  t o  m e d i u m - g r a i n e d ,  
g r e y ,  s p e c l t l c d ,  wi t h  amphibole 
p h e n o c r y s t s  a t  

2 1 4 . 4 3  ) breccia w i t h  vo lcan ic  
2 2 8 . 9 0  ) a n d  t i m a t i t e  
2 2 9 . 2 1  ) t ' ragmen ts 

2 2 9 . 2 1  - 2 2 9 . 6 7  - f i n e - g r a i n e d ,  brown g r e y  
v o l c a n i c  s 

2 2 9 . 6 7  - 2 3 4 . 3 9  - p a l e  g r e y  a n d  p i n k  

2 3 4 . 3 9  - 2 4 5 . 5 2  - g r e y  f e l d s p a r  p o r p h y r y  ( p u l a s k i t e )  

2 4 5 . 5 2  - 2 4 8 . 7 2  - p a l e  g r e y  f e l d s p a r  p o r p h y r y  

2 4 8 . 7 2  - 2 4 9 . 6 3  - b r e c c i a ,  green g r e y ,  w i t h  f r a g -  
m e n t s  o f  c h e r t  a n d  v o l c a n i c  a n d  
570 d i s s e m l n a t e d  pyrl t e  probably 
v o l c a n i c  tirecc11t 

f e l d s p a r  
po r p h y 1- y 

a 

2 4 9 . 6 3  - 2 4 9 . 9 4  - p i n k ,  f i n e - g r a i n e d  f e l d s p a r  
p o r p h y r y  , p r o b a b l y  :t l ' low 

2 4 9 . 9 4  - 2 5 0 . 7 0  - brecc ia ,  a s  a b o v e ,  g reen  g r e y  
w i t h  f ' r a g m e n t s  o L  c h e r t  and 
v o l c a n i c s  

2 5 0 . 7 0  - 2 5 2 . 0 7  - p a l e  g r e y  f i n e - g r a i n e d  f e l d s p a r  
p o r p h y r y ,  p r o b a b l y  ;L t'low 

I 
2 5 2 . 0 7  - 2 5 2 . 4 4  - b r e c c i a  a s  a b o v e ,  g r e e n  g r e y  w i t h  

f r a g m e n t s  of c h e r t  ;ind v o l c a n i c  
d i s s e m i n a t e d  p y r i t e ,  l o c a l  l y  u p  
t o  lo$, 

2 5 2 . 4 4  - 2 6 0 . 4 5  - b r e c c i a t e d  c h e r t  w i t h  1% p y r i t e ,  
p r o b a b l y  Knob Hill 

2 6 0 . 4 5  - 2 6 1 . 1 2  - brecciated c h e r t  as above 
f r a c t u r c d  a n d  c h l o r i  t i z e d  



D.D.H. 80-2  continued 

F r o m  

261.52  - 262 .49  - p a l e  g r e y  t o  p i n k  c h e r t  w i t h  
l i m e  i n  f r a c t u r e s  

2 6 2 . 4 9  - 2 6 4 . 6 3  - g r e y  d y k e  w i t h  a m p h i b o l e  
p h e n o c r y s  t s 

264 .63  - 2 6 8 . 3 8  - g r e y  c h e r t  w i t h  s t r i - n g e r s  o f  
l i m e  and  e p i d o t e .  1% p y r i t e  

268 .38  - 2 7 5 . 2 3  - g r e y  b r o w n  f e l d s p a r  p o r p h y r y  
d y k e  

2 7 5 . 2 3  - 2 7 8 . 1 3  - g r e y  a m p h i b o l e - p o r p h y r y  d y k e  

2 7 8 . 1 3  - 279 .96  - brecc ia t ed  c h e r t  as a b o v e  w i t h  
d i s s e m i n a t i o n s  a n d  s t r i n g e r s  o f  
p y r i t e  

279 .96  - 2 8 2 . 4 0  - c h e r t ,  g r e y ,  more m a s s i v e  t h a n  
a b o v e  

2 8 2 . 4 0  - 2 9 8 . 0 9  - p i n k  f e l d s p a r  p o r p h y r y  

2 9 8 . 0 9  - e n d  of h o l e  
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JAMES VINNELL. Manager 

JOHN G. P A Y N E .  Ph. D. tieoloum 

Beport for: Robert Longe, 
MineQuest Expl. Associates Ltd, 
311 Water Street, 
VANCOWER, B.C., V6B 1B8 

P.O. BOX 39 
8087 N A S H  STSEET 
FORT LANGLEY.  B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888-1 3 2 3  

Invoice 2167 

Saiiples: D-126, -127, -128, -129, -130, -131 

The samples are grouped as follows: 
I) ANDESITE 

a) moderately porphyritic 

b) slightly porphyritic 
0-131 

D-127 (relatively f resh)  
D-126 (strongly altered) 
D-128 (brecciated and veined) 
D-129 (brecciated, altered, veined) 

2) VOLCANOCLASTIC ROCKS 
a) tuffaceous mudstone 

D-130 (altered) 

1 Most of t h e  s anp le s  contain alteration and hydrothemal replacme:: 
minerals. The more important ones are samnarizea below: 

D-131 : calcite, biotite 
D-127 : calcite, epidote, quartz (all in veins) 
D-126 : epidote, Ti-oxide (alteration minerals) 

D-128 : epidote, calcite, quartz, biotite, chlorite 
D-129 : quartz, epidote, opaque? 

calcite, chlorite, epi2ote, quartz (replacement minerals) 

John Payne, 
August, 1980. 



Sarmle D-120 Strongly Altered Andesite 

The strong alteration in this sample has made interpretaticn OT 
the original nature of the rock d i f f i z u l t .  Lccally the rock appzz: 
to contain plagioclase phenocrys ts  in a very fine grained grounCmass 
sugcjesting that it was either a porphyritic flow or a crystal tuff. 

Plagioclase phenocrysts? are from 0.5-1 mm in average s i z e ,  an2 
have subhedral to anhedral outlines. Their vague prismatic shape and 
difference in alteration assemblaije frcm the surrounding rock st;ggrst 
that they were originally plagioclase. The alteration minerals >re 
difficult to identify, b u t  the most abundant appears t o  be e x t r z n e i y  
fine grained epidote. Locally in the groundmass, plagioclase laths 
from 0.2-0.3 mm in lenght are present; these too are ccnpletely 
altered 

The groundmass contains a few patches containing very fine grained 
cherty quartz. Elsewhere it is extremely fine grained with high relief, 
and probably contains abundant epidote and/or Ti-oxide. 

Coarser grained patches and veinlets are cornn.cn in the sample. 
These consist of fine grained ac~greyates of ore or more of cacite, 
chlorite, epidote, and quartz, w i t h  scattered pyrite and biotite. One 
discontinuous veinlet consists of fine grained pyrite and lesser 
muscovite. Calcite forms a few coarser patches up to 1.5 mm across 
containing grains up to 0.15 mm in size. 

to the same secondary assemblage as the phenocrysts. 



.- 
Sample D-127 Slightly Porphyritic Andesite 

The rock contains scattered plagioclase phenocrysts, mainly 
less than 0.7 m long in a very fine grained groundmass dominated 5 y  
plagioclase laths and containing abundnant magnetite. 

phenocrysts 

g roundmas s 
plagioclase 3- 5% 

plagioclase 65-70 
opaque 10-15 (including abundant magnetite) 
epidote 10-15 

veins 
1) calcite 131-2 
2)  epidote 14-2 
3 )  quartz-calcite 14-2 

Plagioclase forms a few coarse phenocrysts up to 1 mm long; they 
have prismatic outlines and ars fresh. It alsc forms slightly nore 
abundant finer grainec? (0.3-0.7 mm lor?g) laths which grade in <;rain 
size down to the plagioclase laths of the groundmass. 

0.3 rum long. Interstitial to these is abundant opaque as grains 
averaging 0.02-0.03 mm in size. Epidote fonns patches of grains 
averaging 0.1-0.2 rm in grain size as well as abundant extremely 
fine qrained material in the groundmass. 

The rock is cut: by three i-.iL:. ~ y p k s  cf v c i r - s .  
Calcite v e i n s  are UEj tc 0.5 rrm wide, and. ccnsist of very  f i n e  

to fine grained aggregates c?f equant anhedrel grains.These c u t  the 
epidote-rich veins. 

The epidete veins 2nd patches are up tc 0.15 mm wide, w i t h  
grains averaging 0.05 mm. Erne cczkaic  l e s s e r  chlorite. A few 
patches consists of very fir:e cjrair'ed chlorite 2lus lesser m.r~urts 
of fine grained epidote. 

The quartz-calcite v e i n s  are i r r e g u l a r  and discontinuous. G r a i n  
size ranges widely from very f h e  to medium, with quartz very xtici. nc:--: 
abundant than calcite. Epidote occurs localAy in these veins and 
patches. 

The groundmass is dominated by plagioclase laths averaging 0 .05 -  



.- 

Sample D-128 Brecciated and Veined Porphyritic Andesite 
\.- The sample contains dark green to black andesite fragments up 

to 2 cm long in a light green groundmass consisting of Scattered 
altered andesite fragments and vein material. A late quartz-calcite 
vein cuts the breccia matrix. 

The andesite fragments contain 5-78 plagioclase phenocrysts 
averaging 0.5-0.7 mm in size; some are slightly altered to fine graintc 
sericite flakes. The phenocrysts are set in a groundmass composed of 
plagioclase laths (40-60%) , epidote (15-20%) and opaque (15-30%). 
The plagioclase laths average 0.05-0.15 mn in length, and show a 
slightly preferred orientation in some fragments. FFidOte forms 
scattered patches with grain size 0.05-0.1 m., and abundant extrenicly 
fine grained material interstitial to plagioclase laths. Opaque 
forms dusty to very fine grained grains and dense patches in the 
groundmass; in some fragments it is very abundant (locally up to EO%). 

The lighter green matrix contains several fragments which app2ar 
to be altered andesite. These consist of plagioclase laths from 0.05- 
0.15 mm in size intergrown with an equal amount of biotite and/or 
chlorite flakes 0.1-0.15 mm in average length, and abundant sphene 
or Ti-oxide (10015%). Biotite is pleochroic from pale to medium green-  
Calcite occurs in scattered irregular grains up to 0.3 nun across in 
some fragments. 

Most of the groundmass consists of an irregular aggregate of 
epidote, calcite, quartz, biotite, chlorite and plagioclase. Plagioclas 
occurs as scattered equant grains averaging 0 . 5  mm in size; they are 
similar to phenocrysts in a few of the andesite fragments, and are 
slightly altered to chlorite. Epidote forms patches up to a few mrr. 
across of very fine to fine grained aggregates. Calcite forms patches 
and veinlets of very irregular size and shape. Quartz occurs mainly as 
patches up to 1.5 mm across of very fine grained mosaic to inter1ockir.S 
grains. Biotite and chlorite occur with epidote and calcite, and 
locally are abundant in patches up to 1 rn across. One epidote-rich 
vein-like zone contains several grains of K-feldspar up to 0.3 mm i n  
size. 

grained quartz in ac irregular intergrowth, w i t h  very irregular pateke.: 
and veinlets of calcite. 

The late quartz-calcite vein consists Gainly  of fine to m e d i u i n  

I- 



Sample D-129 Andesite, Brecciated, Altered, Veined 

L The rock consists of a slightly porphyritic andesite which 
was brecciated and.altered, with formation of a breccia matrix 
dominated by quartz and epidote, and with the introduction of 
magnetite and ilmenite into the andesite adjacent to the breccia 
matrix, Later, a vein-like zone of alteration cut the sanple ,  
changing magnetite to hematite and ilmenite to leucoxene. Tinally, 
epidote-quartz veins cut the saniple. Epidote alteration of the 
andesite may have occurred durir,g either or both of the periods of 
introduction of epidote into the rock. 

In the least altered andesite, plagioclase forms scattered 
phenocrysts, mainly from 0 .5 -0 .7  rm~i  in size, but with a few ragged 
ones up to 3 mm long. The grounhass ccnsists of plagiociase 1at:is 
(15-20%) averaging 0.15-0.3 mm long, anhedral plagioclase ( 3 0 - 3 5 8 ) ,  
opaque, in part magnetite, (10%) as dusty to very fine disseminated 
grains, epidote (10-158) as scattered equant anhedral grains averzgi>  
0.05-0.15 mm across, and leucoxene (5%) in extremely fine Srained 
irregular aggregates. 

Much of the breccia x a t r i x  ccrsists of v e r y  fine grair,e('. c rzrr - '  
of quartz and 5i izr tz-epiCoLe.  z:' p i c c e b  it cL.ts siiarply across c>e 
andesite, w h e i - e ~ s  elsewhere, ezpcially at o m  ena cf the secil( I: it 
has rounded borders with thezrdesite, and appears to be rep1acir.C c k t  
rock. Opaques migrated f r o m  the brecciated zones into the acdesittt 
along the borders ,  where they  were concentrated, in places suf r l ic icn t  
to cause the rcch to be a1xwc-t c ; ~  ~c t y - i z  scctior, ,  Tl-iese ZCT.ES 5: 
strongly mac>netic. Some cpacliit .; m i -  hcve beer: irtrocluced w i t h  t? c 
breccia matrix, but. it is p s s i b l e  that  they orill- were mck,:l? 5 - C  Z:-cr 
the, replaced psrts of the foci- .  

' Locally vein-like z n e s  and Fatches in the breccia c m s i s t  of 
very irregular aggregates of quartz and lesser plagioclase. Some of 
these may be fragments of an exotic rock, others appear to k1 vein- 
like zones, suggesting more than one stage of brecciation and ztlteza- 
tion. 

magnetite ar15 ilmenite were s t r o n g l y  replaced b\c hematite an6 l e u -  
coxene respectively as dense aggregates. In this zone is a psttch 
up to a few rrm long of fine grained epidote in an anhedral nosaic; 
it appears to be later than the hematite-leucoxene alterati.cn, Lut 
is cut by the late epidote-quartz veins. 

epidote-quartz veins and veinlets along fractures. fssociated z i t h  
t h i s  vein formation niay be forrit.atior; cf patties of epidote  f ron  
0.05-0.15 rnm in size in the breccia rr.atrix of extremely fine graind 
epidote. Veins average less than 0.1 mm wide, and many are discontiy-.uc. 
Grain size is 0.05-0.1 nun, and grains are in equant anhedral ac;q;regates 
One discontinuous calcite veinlet probably is of the same age as t h e  
l a t e  epidote-quartz v e i n s .  

* .  -. 

The sample is cut by a reddish-brown vein-iike zone in wkici; 

The final event recorded in thc secticr: is the formatioc of 



,ample D-130 Altered Tuffaceous Mudstone (Calcite Alteration)' 

___ The sample contains irregular beds of mudstone and a few interh- 
or lenses of tuffaceous origin containing plagioclase crystal frag;ner.- 
(original phenocrysts) and fine grained andesite. 

The mudstone is extremely fine grained and relatively soft; it 
consists mainly of sericite-clay with lesser chlorite? and irregulx 
wispy lenses parallel to bedding of extremely fine grained Ti-oxide. 

A few layers contain slightly to moderately altered (to sericite 
and calcite) plagioclase grains up to 0.3 mm long, and fragments of 
andesite consisting of very fine grained plagioclase laths in an 
extremely fine grained groundmass. One fragment 0 . 7  mm across consists 
partly of very fine grained chert and partly of mudstone. 

Chlorite forms a few patches up to 1 mm long of very f i n e  Crain& 
aggregates, and smaller patches of sericite-clay are present locally. 

Epidote forms a few patches from 0.05-0.15 mm in size iz some 15:- 
these may have formed by alteration of plagioclase in tuffaceous 1 , ~ y e l -  

Calcite occurs as irregular patches and veinlets cutting and 
replacing the original rock. Or,e coarser vein of calcite with lesser 
chlorite and quartz cuts the sample. Pyrite forms a few grains froin 
0.1-0.2 m acrcss, w i t h  subhedral outlines. 

Probably the calcite, which cmgrises 7-7C'i- of the rock, is 
of secondary o r i b i n .  



Sample D - 1 3 1  Al tered P o r p h y r i t i c  *-desite 

The sample contains abundant  c o a r s e  p l a g i o c l a s e  phenoc rys t s  
i n  a v e r y  f i n e  grained groundmass. A l t e r a t i o n  h a s  produced t h e  
s tab le  assemblage:'  calcite-epidote-biotite-sericite. The b i o t i t c  
suggests t h a t  t h e  rock  has  undergoce c o n t a c t ?  metamorphism. 
phenoc rys t s  

groundmass 

plagioclase 20-25% 
m a f  ic? 1- 2 

p l a g i o c l a s e  40-45 
calci te  5- 7 
opaque 5- 7 ( rock  i s  modera te ly  maqnet ic )  
e p i d o  t e  3- 4 
q u a r t z  1+2 
a p a t i t e  t race 

calci te ,  lesser b i o t i t e  10-12 

ca lc i te  2 -  3 

a l t e r a t i o n  pa t ches  

v e i n l e t s  

iiuii A n  

occur 

a s s o c  

t h e  g 
a t  t h  

- 

~ pheno 
Gra in  
large 

- of s i  

P1agioc:lase forms a n h e d r a l  t o  s u b h e d r a l  phenoc rys t s  up t c  2 PL.: 
a c r o s s , '  averayinc; 1-1. -5 mi. iXost are equant  t o  s l i g h t l y  eLc~-~qa te  
C l u s t e r s  of phenocrys t s  are CG~XT.~?.. P l a g i o c l a s e  i s  modera te ly  a l t e r e d  
t o  ve ry  f i n e  g r a i n e d  s e r i c i t e  f l z k e s ,  i r r e g u l a r  p a t c h e s  o f  c a l c i t s ,  
and some g r a i n s  c o n t a i n  cioderate v e r y  f i n e  g r a i n e d  b i o t i t e .  

mafic phenoc rys t s .  These are up t o  0..7 mm across and have subhedra i  
o u t l i n e s ,  vaguely  s u g g e s t i n g  o r i g i n a l  pyroxene c r y s t a l s .  Grain s i z e  
o f : t h e  secondary a g g r e g a t e s  i s  v e r y  f i x e .  Bio t i . t e  i s  p l e o c h r o i c  
from p a l e  t o  m e d i u m  dark brownish-Green. I t  forms i r r e g u l a r  angreqates 
of s tubby f l a k e s ,  a t e x t u r e  comnon i n  c o n t a c t  metaqcrphic  aureol.?s. 

I n  t h e  groundmass, p l a g i o c l a s e  occurs a s  elong.ate l a t h s  from 0.2-  
0.5 mm i n  l e n g t h  and as  irregular i n t e r s t i t i a l  g r a i n s  up t o  0 . 2  mm i n  
s i z e .  It i s  modera te ly  t o  s t r o n g l y  a l t e r e d  t o  ex t remely  f i n e  g r a i n e d  
sericite and e p i d o t e .  

mm i n  s i z e ,  and probably was forxed durir ,g S l t e r a t i o n .  

e l o n g a t e  c j ra ins  averaging  0 .05-c .1  ;nm ir. s i z e ;  l o c a l l y  g r a i n s  a r e  
a l t e r e d  t o  hemat i t e .  

A few c l u s t e r s  of b i o t i t e  and ca lc i te  may r e p r e s e n t  o r i g i n a l  

C a l c i t e  occur s  a s  s c a t t e r e d  i r r e g u l a r  paichc-s averaginq  0.03-0.05 

Opaque, w i t h  abundant msgi ie t i te ,  forms a n h s d r a l  t o  s l i g h t i y  

Epidote  occur s  a s  s c a t t e r e d  equan t  g r a i n s  ave rag ing  0.05-0.15 
s i z e .  Some have a reddish-brown t i n g e  i n  p l a n e  l i g h t ,  ar,d some 
w i t h  q u a r t z .  

Quar tz  forms s c a t t e r e d  g r a i n s  from 0.05-0.1 mm i n  s i z e ,  conunorly 
i a t e d  wi th  e p i d o t e .  
Apat i te  forms a few rounded g ra ins  from 0.02-0.05 mm i n  s i z e .  
Ti-oxide may be p r e s e n t  as ex t remely  f i n e  g r a i n e d  material i n  
roundmass, b u t  it would b e  d i f f i c u l t  t o  d i s t i n g u i s h  from e p i d o t e  
a t  g r a i n  s i z e .  
Calc i te  w i t h  lesser b i o t i t e  (as i n  a l t e r e d  plagioclase and m a f i r  
c r y s t s )  forms i r r e g u l a r  rep lacement  p a t c h e s  up t o  a f e w  m a c r o s s .  

s i z e  i s  mainly f i n e  t o  v e r y  f i n e ,  w i t h  a few medium g r a i n s  i:i 
r pa tches .  Ca lc i t e  a l s o  forms a few i r r e g u l a r  v e i n l e t s ,  proba51y 
n i i la r  ;:cjc iind c i r i . g i n  a s  t t i ( -  a l . tc ra t ion  p;ltc!ies. 

_I _ _  
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S t a t e m e n t  o f  Q u a l i f i c a t i o n s  

I ,  R . V .  Longe,  h e r e b y  c e r t i f y  t h a t :  

1. I am a c o n s u l t i n g  g e o l o g i s t  w i t h  a b u s i n e s s  
o f f i c e  a t  311 Water S t r e e t ,  Vancouver ,  B . C .  
V6B 1 B 8 .  

2 .  I a m  P r e s i d e n t  o f  MineQuest E x p l o r a t i o n  
Associates L t d . ,  a company p e r f o r m i n g  
g e o l o g i c a l  c o n s u l t i n g  and  c o n t r a c t  e x p l o r a t i o n  
s e r v i c e s  f o r  t h e  m i n e r a l  e x p l o r a t i o n  i n d u s t r y .  

3 .  I a m  a g r a d u a t e  o f  Cambridge U n i v e r s i t y ,  
( B . A .  Hons . ,  1961 N a t u r a l  S c i e n c e s  T r i p o s ,  
P a r t s  1 & 2 ,  Geology)  and  of M c G i l l  U n i v e r s i t y  
(M.Sc. 1 9 6 5 ) .  

4 .  I a m  a f e l l o w  of t h e  G e o l o g i c a l  A s s o c i a t i o n  
o f  Canada.  

5 .  I have  p r a c t i c e d  my p r o f e s s i o n  a s  g e o l o g i s t  f o r  
15  y e a r s .  

6 .  The i n f o r m a t i o n ,  o p i n i o n s  and  recommendat ions 
i n  t h e  a t t a c h e d  r e p o r t  are  b a s e d  on p e r s o n a l  
o b s e r v a t i o n s  on t h e  p r o p e r t y  and t h e  
s u r r o u n d i n g  area.  

s i g n e d  
(R.V. Longe) 

d a t e d  a t  Vancouver ,  B . C .  t h i s  
1 7 t h  day o f  November, 1 9 8 0 .  
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COST STATEMENT 

COPPER QVEEN CLAIM EXPENDITURES 

DURING THE PERIOD J U N E ,  1 TO 

SEPTEMBER 31 ,  1980 

Bergeron  D r i l l i n g  L t d .  

Diamond D r i l l i n g  Aug. 15 - 20 
I n v .  # 001 

B u l l  d o z i n g  Aug. 25  
I n v .  # 002 

B u l l  d o z i n g  Aug. 29 
I n v .  # 003 

Diamond D r i l l i n g  Aug. 2 1  - 28 
I n v .  # 004 

S l a s h i n g  I n v .  # 005 

R . V .  Longe 

18 d a y s  @ $250/day  f o r  August 

M .  England  2 d a y s  @ $71 .24 /day  
R .  Hyndman 2 d a y s  @ $61.82/day  

P .  G r e e n  3 d a y s  62 $61.82/day  
A .  Buskas  3 d a y s  @ $71.24/day  

A .  G a i r  1 day 62 $87.37/day  

15 , 877 .55  

2 , 217.50  

360 .00  

1 6 , 4 8 7 . 6 0  

200.00  

3 5 , 1 4 2 . 6 5  

4 , 5 0 0 . 0 0  

1 4 2 . 4 8  
123 .64  

1 8 5 . 4 8  
2 1 3 . 7 1  

87.37 

752.68  



Food and Accommodation @ $20/day each  
f o r  29 days  

Trave l  cos t s  

Truck r en ta l  
A i r  f a r e s  ( 2  r e t u r n  t o  P e n t i c t o n )  

$99.00 each 

P a c i f i c  Survey Corpora t ion  

Inv.  # 585 
May 20,  1980 
Map p r e p a r a t i o n  
O r  t hop ho t o  

Tax FST 9% 
PST 4% 

Vancouver P e t r o g r a p h i c s  L td .  

801.82 

198 .00  

999.82 

1 , 2 0 0 . 0 0  
632.00 

56.88 
.27.55 

1 , 9 1 6 . 4 3  

Inv .  # 2167 

6 t h i n  s e c t i o n s  30.00 
6 ground & l a b e l l e d  t h i n  s e c t i o n  

re j ec t s l i c e s  4 . 0 0  

s h i p p i n g  6 . 0 0  

230.00 

P e t r o g r a p h i c  r e p o r t  190 .00  

Exc lus ive  D r a f t i n g  S e r v i c e s  L t d .  

D r a f t i n g  ( e s t i m a t e )  

TOTAL 

250.00 

$44,371.58 
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ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY 
TO: Mine Quest, 

311 Water St., 
Vancouver, B . C . 

ATTN: 

rc7tp 7.  - C x - r c  'c ' 
- 

J 2 1 2  BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

AREA CODE. 604 
TEL EPHON E. 984-0221 

TELEX. 04-352597 

CERTIFICATE NO. 70187 

INVOICE NO. 

RECEIVED 

ANALYSED 

39688 

Sep t .18 /8 0 
Oct. 17/80 

x , Oz/Ton Oz /Ton 
Copper S i l v e r  Gold SAMPLE NO. : 

881 0.87 0.12 0.254 
882 2.24 . 0.44 0.416 
a83 1.86 0.43 0.070 
885 0.36 

ago 0.98 0.078 

' ,  
MEMBER */&+d4& 

REGISTERED ASSAYER. PROVINCE OF BRITISH COLUMBIA 
CANADIAN TESTING 

ASSOCIATION 








