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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 
rocks  o f  t h e  Greenwood a r e a  con ta ined  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 probably  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  t h e s e  two l imes tone  u n i t s .  A t  
t h e  Copper Queen camp, 8 km. NW of  Greenwood, 
copper showings occur  i n  t h e  upper l imes tone  
u n i t .  

By analogy wi th  Phoenix,  where s m a l l  r e l a t i v e l y  
h igh  grade  o r e b o d i e s  occur  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  thought  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 imes tone  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 rmatory  
geo log ic  mapping c a r r i e d  o u t  i n  1980 by Mine- 
Quest Exp lo ra t ion  A s s o i c a t e s  Ltd .  on behal 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  Ltd .  

* B . C .  Assessment  Repor t s  Nos. 5842, 6436 
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2 .  Locat ion  Data: 

The claims l i e  8 km. NW of t h e  C i t y  of  Greenwood 
i n  sou the rn  B . C . ,  and 13  km. N of t h e  U.S .  
border  ( F i g u r e  1) .  

NTS: 82/E/2 

Loca t ion  o f  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:  118'46.5 ' W ;  49'7.5" 
UTM: 370100E; 5442000N; Zone 11 
E l e v a t i o n :  1 , 5 2 0  m .  a .s .1 .  

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  of  t h e  r i d g e  t o  1500 m .  a t  t h e  t o p .  
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 ra inage  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 of 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  
i s  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  logg ing  
and mining roads  cover  t h e  c e n t r a l  p a r t  of t h e  
c l a ims .  The 1980 d r i l l  s i t e s  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 .  

I i 

1 



I 
3m 

-1 S3lVl3OSSV NOllWOldX3 lS3n03NlW 
z/3 28 

s XN 
08 'AON 

NMWQ ON NVld 

I+ b. SWlVl3 N33n0 H3dd03 

3tllllN3A lNlOr aOOMN3389 
'all SlNVllllSN03 lVl3NVNIJ '8.M 

ONV ,011 S3NIW HVln 

1 

El 01 S 0 E 

000'OEZ:I 31W3S 

-- 

i 

11 
i/ 

I I 
i 



3 .  

4 .  Ownership and C l a i m  S t a t u s :  

Ownership, s t a t u s  and l o c a t i o n  of claims and crown- 
gran t s  on t h e  Copper Queen Camp are shown i n  Table  
1 and i n  F igure  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 surrounded by three  
metric g r i d  system claims s t a k e d  i n  1979 and 1980. 
All b u t  two c l a ims  ( J R  1 and J R  2 which were n o t  
cons ide red  impor t an t )  and one crown-grant 
(L 2610, which w a s  no 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 c l a ims  and crown-grants have been grouped 
f o r  t h e  purposes  of app ly ing  assessment  work. 

To t h e  s o u t h  two 20 u n i t  claims, Ing 1 and Ing  2 
compris ing t h e  Ing  Group are h e l d  under o p t i o n  by 
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 igure  
3 ) ,  was determined by 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 t a g e  of 
decay) and by p l o t t i n g  them on a 1:5,000 o r t h o p h o t o .  
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CLAIM MAP 

From B.C.  M i n i s t r y  of Mines Mineral  Title 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 .  



TABLE 1 

Claims, crown-grants, and r eve r t ed  crown-grants he ld  under op t ion  
t o  Utah Mines Ltd.  and W.R. F inanc ia l  Consul tan ts  Ltd.  

Name Units Record No. Lot No. 

C l a i m s  

CAW 8 
MAC 12  
AVON 6 

I N G  1 20 
ING 2 20 

Reverted crown-grants 

Jumbo 
Commander Fr .  
Copper Mine 

Crown-pan t s 

1782 - 
1783 - 
1902 - 
1912 - 
2186 - 

655 
1708 

456 

387 
388 

617 
1572 
1713 

1851 
2311 

660 
2611 

Date 
Recorded 

Sept .  
Sept .  
Nov . 

Nov . 
Nov. 
Nov . 

Owner 

W.E .McArthur 

Xine@est  Expl. 
Assoc. Ltd .  

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

W.E. McArthur 

R.F.Sandner 

The fol 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 op t ion .  

C l a i m s  

J R  1 1 35660 
J R  2 1 35661 

D.F. Pasco 

Crown-grants 

L 2610 P.C. Healy 
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5. 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  o f  which 
f a l l  i n t o  t w o  c l a s s e s :  conformable copper o r  
copper -z inc  o r e b o d i e s  l y i n g  i n  Brooklyn Limestone 
(Tr 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 Cretaceous).  
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  belong t o  
t h e  f i r s t  ca t egory .  

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, as  t h e  a r e a  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 was 
produced from d e p o s i t s  s i n c e  i n c o r p o r a t e d  i n t o  t h e  
Pheonix orebody. Inc lud ing  i t s  product 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, has  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  go ld  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 l t o n  Au. The B . C .  Mine was smaller (100,000 
t o n s )  b u t  of h ighe r  g rade  (5 .8% Cu, 2 . 8  o z l 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  o f  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  of 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 4 0  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 fo rma t ion  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  was 
p u t  i n  t o  t h e  Copper Queen camp, tonnage can be 
assumed t o  have been small .  The 1902 and 1903 
e d i t i o n s  of t h e  Annual Report  of t h e  B . C .  Dept .  
of Mines r e p o r t  850 t o n s  sh ipped  i n  1901 and 
"about 1 , 0 0 0  tons"  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 .  Af 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 .  
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7. Prev ious  Work: 

P r i o r  t o  t h e  end of t h e  f i r s t  world w a r  t h e r e  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 of a few 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 Limestone. 

In  1953 and 1954 t h e  l a t e  W.E. McArthur o f  
Greenwood c a r r i e d  o u t  a programme o f  diamond 
d r i l l i n g  and s t r i p p i n g  of t h e  King Solomon and 
Copper Mine c l a ims .  T h i s  work l e d  t o  t h e  
d i scove ry  o f  a body o f  s u l p h i d e s  from which two 
c a r l o a d s  of o r e  w a s  shipped t o  t h e  Tacoma Smel t e r .  

I n  1954 Noranda Mines Ltd.  d r i l l e d  f o r  e x t e n s i o n s  
o f  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  is 
b e l i e v e d ,  on t h e  b a s i s  of a map s u p p l i e d  by 
McIntyre Porcupine ,  t h a t  f o u r  h o l e s  were d r i l l e d  
by Noranda. In  1955 t h e  Consol ida ted  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 ,  
aga in  i n  s e a r c h  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  through t h e  Copper Queen c l a im.  This  
d r i l l i n g  i n t e r s e c t e d  m i n e r a l i z e d  l i m e s t o n e  b u t  of 
t oo  low a grade .  

In  1967 McIntyre Porcupine  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 
c a r r i e d  o u t  g e o l o g i c a l  mapping, s o i l  sampling,  
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 .  anomalies .  

DDH M - 1  w a s  d r i l l e d  a t  an a n g l e  o f  -50° 
towards t h e  anomaly on L ine  1 9 .  The d r i l l  
h o l e  w a s  d i r e c t e d  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  benea th  i t .  
The rock  i n t e r s e c t e d  is c a l l e d  "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 Line  18 a t  an  
a n g l e  of -60° 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 c h e r t s .  
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DDH M-3 w a s  d r i l l e d  v e r t i c a l l y  on Line 
13. Although going  t o  520 f e e t  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 a y e 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  o f  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  
massive wh i t e  l i m e s t o n e .  The l a s t  53 f e e t  
of t h e  h o l e  were i n  ska rn  i n c l u d i n g  a 
rock desc r ibed  a s  "green e p i d o t e  brecc-  
i a 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 imes tone ,  1-2% f i n e l y  d i s semina ted  p y r i t e " .  
The l imes tone  i n t e r s e c t e d  i n  t h i s  h o l e  
w a s  ve ry  p o s s i b l y  t h e  Lower Limestone b u t  
t h e  h o l e  was s topped t o o  soon f o r  an 
answer t o  t h i s  q u e s t i o n .  Equal ly  c e r t a i n l y ,  
t h e  base  of t h i s  l imes tone  u n i t  was n o t  
reached.  The skarn  rock  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 i m i l a r  t o  t h e  p u r p l e  skarn  rock  found i n  
t h e  v i c i n i t y  o f  t h e  Phoenix orebody. 

I n  1970 Pechiney Development s t a k e d  a b lock  of 
e leven claims t o  t h e  east of t h e  Copper Queen 
camp. Work inc luded  g e o l o g i c a l  mapping, 
magnetometry and geochemical so i l  sampling ( B . C .  
Dept. o f  Mines Assessment Report  2453). No 
sub-sur face  t e s t i n g  w a s  under taken .  

In 1977 Riocanex L td .  d r i l l e d  o n e  h o l e  which, 
c o l l a r e d  i n  Upper Sha rps tone ,  was d i r e c t e d  a t  
r each ing  t h e  Lower Limestone Unit  ( 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 Sharps tone  expanded t o  a c o n s i d e r a b l e  
degree  by T e r t i a r y  hypabyssal  r o c k s  fol lowed by 
p y r i t i f e r o u s  c h e r t s  which were thought  t o  b e  
e i t h e r  t h e  c h e r t s  commonly found benea th  t h e  
Upper Sharps tone  o r  c h e r t s  o f  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 of v o l c a n i c  and sediment- 
a r y  rock of pre-Permian and Triassic  age ,  known 
as  t h e  Anarch i s t  Group, which is i n t r u d e d  by a 
v a r i e t y  o f  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 taceous  a g e .  Both t h e  Anarch 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 .  Assoc ia t ed  
T e r t i a r y  dykes and s i l ls  are  numerous. Because 
i t  has  been used t o  d e s c r i b e  r o c k s  bo th  below and 
above a major unconformity,  the term "Anarchis 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  of  f i v e  mappable u n i t s :  a s h a l e ,  
t w o  "sharps tone"  conglomerates  and two l i m e s t o n e s  
as 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 ocks  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  Tr iass ic  
t i m e .  The o l d e s t  u n i t  o f  t h e  Brooklyn Formation 
i s  t h e  Rawhide Sha le  r e p o r t e d  by Seraphim (1956) 
t o  occur  SE of t h e  Phoenix Mine. The s h a l e  is l i m i t e d  
t o  some hundred metres t h i c k  ex tend ing  approximately 
s i x  hundred metres a long  s t r ike .  A s imi l a r  s h a l e  
o c c u r s  on t h e  h igh  ground between Wallace and 
Ingram Creeks and may be c o r r e l a t i v e  wi th  t h e  
Rawhide s h a l e  s o u t h e a s t  of Phoenix.  Such s h a l e s  are 
thought  t o  r e p r e s e n t  d e p r e s s i o n s  i n  t h e  eroded 
Knob H i l l  l andscape  p r i o r  t o  d e p o s i t i o n  o f  t h e  
succeeding  u n i t s  o f  t h e  Brooklyn Formation. 

More common than  t h e  s h a l e  as t h e  b a s i c  u n i t  o f  t h e  
Brooklyn Formation is. a "sharps tone"  conglomerate ,  
an unso r t ed  sed imentary  b r e c c i a  c o n s i s t i n g  of 
a n g u l a r  c l a s t s  of c h e r t  r ang ing  i n  s ize  from 
0 . 1  t o  4 . 0  c m .  

T h i s ,  t h e  lower o f  two 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  c h e r t  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  occur  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  conglomerate .  Th 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  a s  outwash f a n s  i n  a d e s e r t .  The term 
"fanglomerate"  seems t o  be a p p l i c a b l e .  
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The fo l lowing  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  of nodular  l imes tone  and beds  of 
p y r i t i c  f i ne -g ra ined ,  thin-bedded l i m e s t o n e .  The 
Lower Limestone has  a very r e s t r i c t e d  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 
Sharps 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 imes tone  
and is known as "Puddingstone".  The Upper 
Sharpstone conglomerate i s  t y p i c a l l y  of a g r e e n i s h  
o r  mauvish hue ,  and i s  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  i s  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 Sharps tone  
can b e  occupied by s i l t s t o n e s  and sands tones .  

The Upper Sharps 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 n o 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 

Strat igraphic  and In t rus ive  Units 

455 Name 

Tert iary Ket t le  River 

Marron 

Cretaceous 

Triassic  Brooklyn 
Upper Limestone 
Upper Sharpstone 
Lower Limestone 
Lower Sharpstone 
Rawhide Shale 

? Permian Unconformity 

pre-Permian Knob H i l l  

Predominant Litholovy Symbol 

mafic t o  s i l i ceous  
volcanic and Tr 
hypabyssal rocks 

t u f f s  and sediments 

g ran i t i c  in t rus ives  I 

limestone UL 
sharpstone conglomerate US 
limes tone LL 
sharpstone conglomerate LS 
shale RS 

metavolcanics and 
me tased iment s KH 
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9 .  Geology of Copper Queen C l a i m s :  

The r o c k s  most abundant ly  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 si l ls .  The upper  members of t h e  under- 
l y i n g  Brooklyn formation which d i p s  a t  approxi -  
m a t e l y  45 degrees  t o  t h e  SE a r e  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 through t h e  
claims. Ex tens ive  o u t c r o p s  of t h e  Upper Limestone 
occur  i n  t h e  v i c i n i t y  of t h e  o l d  Copper Queen 
workings and on t h e  s l o p e s  above. Upper Sharps tone  
i d e n t i f i e d  a s  such by t h e  p re sence  of wa te r - so r t ed  
beds of conglomerate ,  s i l t s t o n e ,  and sands tone  and 
by t h e  l i m e s t o n e - c l a s t  conglomerate  (Puddings tone)  
i s  found i n  t h e  sou th  p a r t  of 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  North end .  
Anomalous bedding a t t i t u d e s  observed s o u t h  o f  t h e  
Copper Queen workings are 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  was thought  
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  benea th  
t h e  T e r t i a r y  cover  occupying t h e  r i d g e  down t h e  
centre o f  t h e  c l a ims .  Evidence c o n s i s t e d  of 20 
f e e t  o f  l imes tone  i n t e r s e c t i n g  benea th  T e r t i a r y  
cover  on t h e  Whitehorse claim (Lot  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  centre  
o f  t h e  Ing  1 claim. D r i l l i n g  i n  1980 showed t h e  
Lower l imes tone  t o  be a t  most very  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  of t h e  Copper Queen claims it  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.  

Outcrops 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  two 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 an o r thopho to  
topograph ic  b a s e .  Those o u t l i n e d  i n  dashed l i n e  
w e r e  t r a n s f e r r e d  from p r e v i o u s  maps by Riocanex L t d .  

No work w a s  done on t h e  former workings of t h e  
Copper Queen, King Solomon or Big Copper Crown- 
g r a n t s .  The r e g o l i t h i c  copper showings, b e l i e v e d  
t o  have been formed by T e r t i a r y  c o n c e n t r a t i o n  from 
s u l p h i d e  bod ies  w i t h i n  t h e  l imes tone  are d e s c r i b e d  
i n  B.C.  Assessment Report  6436. 



1 3 .  

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  sou th  centre of t h e  
p r o p e r t y ,  w a s  c o l l a r e d  immediately w e s t  o f  a r i d g e  
o f  e a s t e r l y - d i p p i n g  sha rps tone  and east  of  a t r e n c h  
c o n t a i n i n g  shea red  l ime- r i ch  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 degrees  and was 
d i r e c t e d  towards rocks  s t r a t i g r a p h i c a l l y  unde r ly ing  
t h e  Upper Sha rps tone .  

Beneath 45 m.  of T e r t i a r y  dyke and a f a u l t  zone 
t h e  rocks  i n t e r s e c t e d  c o n s i s t  of very v a r i a b l e ,  
p a l e  grey  s i l i c e o u s  sediment 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  rock is shea red  b u t  some 
o f  i t  appea r s  comple te ly  devoid of deformat ion .  
Massive, w h i t e ,  c r y s t a l l i n e  l imes tone  and s e c t i o n s  
o f  grey  wh 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 of t h e  more c h l o r i t i c  rock e x h i b i t s  
v e i n l e t s  of l i m e .  

Although comparison of t h i n  s e c t i o n s  from t h e  d r i l l  
h o l e  wi th  a t h i n  s e c t i o n  of t y p e  Knob H i l l  
(Appendix 11) l e a v e s  l i t t l e  room f o r  doubt t h a t  
t h e  rocks  i n t e r s e c t e d  i n  D . D . H .  80-1 be long  t o  t h e  
Knob H i l l  basement,  there 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  about  i d e n t i f y i n g  
t h i s  rock as  Knob H i l l .  Causing t h e  u n c e r t a i n t y  
was a massive wh i t e  l i m e s t o n e ,  p r e v i o u s l y  not  s e e n  
among Knob H i l l  r o c k s ,  and t h e  p re sence  of a 
compara t ive ly  undeformed f ragmenta l  rock which 
seemed t o  b e a r  no i n d i c a t i o n  of  t h e  metamorphic 
e v e n t  t o  which Knob H i l l  rocks  a r e  known t o  have 
been s u b j e c t e d .  The h o l e  w a s  s topped  a t  203 metres. 

The second h o l e  ( D . D . H .  80-2) ,  d r i l l e d  on t h e  
Independence crown-grant n e a r  t h e  NW boundary of 
t h e  claim b l o c k ,  deepened a h o l e  d r i l l e d  by 
McIntyre Mines i n  1967. 



14  

For t h e  f i r s t  158 metres d r i l l i n g  c o n s i s t e d  of 
r e d r i l l i n g  and reaming t h e  former McIntyre 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 .  
Below a depth of 158 metres D . D . H .  80-2 i n t e r s e c t e d  
T e r t i a r y  v o l c a n i c  and hypabyssal  rocks  t o  a depth 
of 252 metres. Hypabyssal r o c k s  con t inue  benea th  
252 metres but  t hey  i n t r u d e  a grey  b r e c c i a t e d  
c h e r t ,  cons ide rab ly  f r a c t u r e d  and 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  of p y r i t e .  This  rock 
seems l i k e l y  t o  be Knob H i l l  a l t hough  some 
p o s s i b i l i t y  remains t h a t  i t  is a Brooklyn c h e r t .  
However, i f  t h e s e  c h e r t s  be long  t o  t h e  Brooklyn 
sequence they  probably f a l l  near t h e  base  o f  t h e  
Upper s h a r p s t o n e  i n  which 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  deeper  s t i l l  by 
a f u r t h e r  300 m .  D r i l l i n g  t o  such d e p t h s  is n o t  
j u s t i f i e d .  

The purpose of t h i s  h o l e  w a s  t o  i n t e r s e c t  a l i m e -  
s t o n e ,  w i t h  ska rn  m i n e r a l s ,  i n t e r s e c t e d  i n  ano the r  
McIntyre h o l e  (M4) 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  M 4  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 Id4 and not  
M3. I f  M 4  d i d ,  as b e l i e v e d ,  i n t e r s e c t  Lower 
Limestone benea th  t h e  T e r t i a r y  v o l c a n i c  r o c k s ,  
then  t h e  e x t e n t  of t h i s  Lower Limestone is  made 
t o  seem very  r e s t r i c t e d  by t h e  r e s u l t s  of 
D . D . H .  80-2. 
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11. Discuss ion :  

The 1980 d r i l l  programme w a s  based on t h e  premise  
t h a t  t h e  Lower Limestone w a s  l i k e l y  t o  occur  
s t r a t i g r a p h i c a l l y  benea th  t h e  Upper Sharps tone  
and b u r i e d  by t h e  capping  T e r t i a r y  v o l c a n i c  rocks .  
The t w o  d r i l l  h o l e s  sugges t  t h a t  t h i s  i s  n o t  so 
and t h a t  t h e  Upper Sha rps tone ,  d e s p i t e  i ts 
s imilar i t ies  t o  t h e  Upper Sharps tone  i n  t h e  
v i c i n i t y  o f  Phoenix,  l i e s  n o t  on Lower Limestone 
but  on basement. Regional c o n s i d e r a t i o n s  make 
t h i s  a ve ry  s u r p r i s i n g  conc lus ion :  t h e  L o w e r  
Limestone is known t o  occur  benea th  Upper Sharp- 
s t o n e  i n  Wallace Creek t o  t h e  n o r t h  and L o w e r  
Sharps tone  o u t c r o p s  e x t e n s i v e l y  on t h e  highground 
t h r e e  k i l o m e t e r s  t o  t h e  w e s t  of t h e  claims. 

O n e  must conclude t h a t  t h e  Lower Limestone has  a 
pa tchy  and 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  
c o n t r o l l e d  by ea r ly  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  of 
Lower Limestone e x i s t s  benea th  t h e  e x t e n s i v e  Upper 
Sharps tone  o f  t h e  Copper Queen Camp remains r e a l  
bu t  t h e  chances of  f i n d i n g  it  seem too  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 .  
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APPENDIX I 

D R I L L  LOGS 



DRILL LOG 

LOCATION: Greenwood, B . C .  

NTS : 82/E/2 

LAT/LONG : 

D.D.H.  # 80-1 
Page 1 of 

PROPERTY: Copper Queen L L ~ ~ ~  NAME: Ing  1 

M I  N I N G  JURISDICTION : Greenwood 

DATE STARTED: August 15,  1980 

DATE COMPLETED: August 20, 1980 

PURPOSE : To i n t e r s e c t  t h e  Lower Brooklyn 
Limestone benea th  Upper Sharps tone  
exposed i n  o u t c r o p .  

COORDINATES : 

AZIMUTH: 280 degrees  

DIP: - 60 

DEPTH: 203.61 m. 

DRILLED BY: Bergeron D r i l l i n g  L td .  

CORE : 
SIZE: BQ 

LOGGED BY: R . V .  Longe DATE: Aug. 27,1980 

STORED AT: C/o Don Osborne, Greenwood, B . C .  

CASING LEFT? Yes 

DIP TESTS AT None 

PERCENT RECOVERY: approx.  100% 



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 ra ined  sed iments ,  breccias, c h e r t  and 
l imes tone .  The  p re sence  of l i m e s t o n e  and o f  
a compara t ive ly  undeformed f ragmenta l  rock  
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  rock a s  
p a r t  o f  t h e  Knob H i l l  fo rmat ion  (basement)  
u n c e r t a i n .  Thin s e c t i o n  comparisons 
(Appendix 11) confirmed t h e  rock  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 .  



DRILL LOG D.D.H. 80-1 

Metres 

To From - 
0 13.41 

13 .41  - 26.06 

26.06 - 28.65 

28.65 - 29.57 

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 

- casing 

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

- f a u l t  zone, broken c h e r t  w i t h  

T e r t i a r y  

g r a p h i t i c  s l i p s  

- c h e r t ,  broken wi th  minor py & cp 
on f r a c t u r e s  a t  29.25 m. 

- c o r e  l o s t  

- p a l e  g rey  rock  c o n s i s t i n g  o f  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  wi th  minor c h l o r i t e .  
( l i t h o l o g y  #1) 

- p a l e  g rey  s i l i c e o u s  rock w i t h  p a l e  
c l a y  bands and o c c a s i o n a l  l i m e -  
s t o n e  and c h e r t  c l a s t s ,  py up t o  
3% i n  p a t c h e s  ( 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  X2 w i t h  l i m e  i n  f r a c t u r e s  
and as "clasts" 
68.37 - 68.43 m .  sample 130 

- c h e r t ,  mass ive ,  wh i t e  

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

- b r e c c i a  and c h e r t  c l a 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 

To - - From 

79.55 - 80.16 

80.16 - 80.62 

80.62 - 83.82 

83.82 - 87.72 

87.72 - 88.70  

88.70 -104.85 

104.85 -106.07 

106.07 -106.68 

106.68 -107.14 

107.14 -118.11 

118.11  -127.71 

127 .71  -141.12 

- l i m e s t o n e ,  massive w h i t e  a s  
broken f ragments  i n  l i t h o l o g y  #2 

- b r e c c i a  of  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  grey  mat r ix  

- l i m e s t o n e ,  mass ive ,  w h i t e ,  
c r y s t a l l i n e  

- f i n e - g r a i n e d ,  g r e y ,  metasediment 
w i t h  small hemat i t ic  f ragments  
and abundant l i m e ,  p y r i t e  
approximate ly  1%, l o c a l l y  up t o  
5% ( l i t h o l o g y  #3)  sample 142 

- l i m e s t o n e ,  massive w h i t e  

- green  g r e y ,  l i m e r i c h  metasediment 
w i th  py ( <  1%) di s semina ted ,  
weakly c h l o r i t i z e d  and e p i d o t i z e d  
i n  p l a c e s ,  small c h e r t  c l a s t s  
abundant 
102.72 - 103.02 Sample 131 

- b r e c c i a t e d  c h l o r i t i c  sediment 

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

- l imes tone ,  m o t t l e d  and r e c r y s t a l l -  
i z e d  

- g r e e n i s h  g r e y ,  f i n e - g r a i n e d  meta- 
sediment  w i t h  t r a c e  p y r i t e  and 
abundant small ( a  . 3  c m . )  c h e r t  
c l a s t s  similar t o  l i t h o l o g y  #3 
b u t  w i t h  less l i m e .  
113.54 - 115 .21  very  broken 

- c h e r t ,  m o s t l y  mass ive  w i t h  
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  

- green  g rey  metasediment w i t h  abun- 
d a n t  l i m e  both 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 ragments  . 



Metres 

To - From 

141.12 - 141.88  - f e l d s p a r  porphyry dyke 

141.88 - 142.04 - l i t h o l o g y  #2,  v e r y  broken 

142.04 - 142.95 - l i m e - r i c h  metasediment  a s  above 

142 .95  - 162.46 - f e l d s p a r  porphyry dyke,  T e r t i a r y  

162.46 - 203.61 - l i m e - r i c h  metasediment  w i t h  c h e r t  
c las t s ,  ( ?  sedimentary  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  ve in -  
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  

- 

174 .19  - 174 .25  - sample 128 

182 .58  - 183.18  - b r e c c i a  w i t h  
hema t i t  i c 
mat r ix  and 
s l i p  
s u r f a c e s  o f  
hemat i t  e 

186 .99  - 187.06 - sample 129  

192.94 - 196.90  - l ess  l i m e  

197.82 - 198.73 - e p i d o t e - r i c h  

203.61 - 
202.39 - 202.45 - sample 127 

end of h o l e  



DRILL LOG 

LOCATION: Greenwood, B . C .  

NTS : 82/E/2 

LAT/LONG : 

PROPERTY: Copper Queen CL II N 

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

ME: L 2311 

M I N I NG JUR I SD I CT I ON : Greenwood 

DATE STARTED : August 23, 1980 

DATE COMPLETED: August 27, 1980 

PURPOSE: To in t e r sec t  Lower Brooklyn Limes tone  
benea th  T e r t i a r y  v o l c a n i c  c o v e r .  

COORD I NATES : 

Az IMUTH: 

DIP - 90 degrees  

DEPTH : 298.09 m .  

DRILLED By: Bergeron D r i l l i n g  Ltd  

CORE : 
SIZE: BQ 

LOGGED By: R . V .  Longe DATE: Aug. 27,  1980 

STORED AT: c / o  Don Osborne, Greenwood, B . C .  
T e r t i a r y  r o c k s  o n  s i t e ,  remainder  
( 6  boxes)  i n  Greenwood. 

CASING LEFT? No 
DIP TESTS AT  one 



COMMENT: 
T h i s  d r i l l i n g  deepened a ho le  d r i l l e d  by 
McIntyre Mines i n  1967 t o  a d e p t h  o f  520 feet  
(158.5 m.). Rocks i n t e r s e c t e d  beneath t h e  
T e r t i a r y  cover ( end ing  a t  approx.  250 m . )  
were c h e r t s  be longing  t o  e i t h e r  t h e  Knob H i l l  
or t o  t h e  Brooklyn Formations.  I f  t h e  c h e r t s  
belong t o  t h e  former ,  t h e  Lower Limestone is 
a b s e n t ,  i f  t o  t h e  l a t t e r ,  t h e  Lower Limestone 
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  cons ide red  j u s t i f i e d .  



DRILL LOG D . D . H .  80-2 

Metres 

To - From 

0 - 158.50  - no c o r e  ( r e d r i l l i n g  o f  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  medium-grained, 
g rey ,  speck led  porphyry w i t h  
amphibole p h e n o c r y s t s  

165 .81  - 171.91  - 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  

171 .91  - 194.92 - v o l c a n i c ,  f i n e  t o  medium-grained, 
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 l  e pheno c r y s  t s 

173.13  - 173.28 - v o l c a n i c ,  
green-grey 

173.74 - 173.89  - c h l o r i t i c ,  
p robably  a 
x e n o l i t h  

194.92 - 195.83 - grey  porphyry w i t h  l a r g e  f e l d s p a r  
phenoc rys t s ,  a dyke 

g r e y ,  speck led  porphyry w i t h  
amphibole p h e n o c r y s t s  

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

195.83 - 201.63 - v o l c a n i c ,  f i n e  t o  medium-grained 

201.63 - 212.45 - p a l e  g r e y ,  f i n e - g r a i n e d  porphyry 

212.45 - 213.82 - very  f i n e - g r a i n e d  p a l e  grey  
v o l c a n i c ,  p o s s i b l y  a t u f f  

213.66 - 216.56 fragment  of 
d a r k  g rey  
vo l  c a n i  c 

213.82 - 214.43 - p a l e  g r e y ,  f i n e - g r a i n e d  porphyry 
w i t h  f e l d s p a r  p h e n o c r y s t s  



Metres 

From - To - 
214.43 - 213.97 - v o l c a n i c ,  f i n e  t o  medium-grained, 

g r e y ,  speck led ,  w i t h  amphibole 
p h e n o c r y s t s  a t  

214.43 ) b r e c c i a  w i t h  v o l c a n i c  
228.90 ) and h e m a t i t e  
229.21 ) f ragments  

229.21 - 229.67 - f i n e - g r a i n e d ,  brown grey  
v o l c a n i c s  

229.67 - 234.39 - p a l e  g rey  and p ink  f e l d s p a r  

234.39 - 245.52 - grey  f e l d s p a r  porphyry ( p u l a s k i t e )  

245.52 - 248.72 - p a l e  g rey  f e l d s p a r  porphyry 

248.72 - 249.63 - b r e c c i a ,  g reen  g r e y ,  w i t h  f r a g -  
m e n t s  o f  c h e r t  and v o l c a n i c  and 
5% d i s semina ted  p y r i t e  probably  a 
v o l c a n i c  b r e c c i a  

porphyry 

249.63 - 249.94 - p i n k ,  f i n e - g r a i n e d  f e l d s p a r  

249.94 - 250.70 - b r e c c i a ,  as  above, g reen  g rey  

porphyry ,  probably  a f low 

w i t h  f ragments  o f  c h e r t  and 
v o l c a n i c s  

250.70 - 252.07 - 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  
porphyry ,  probably  a f low 

f r agmen t s  o f  c h e r t  and  v o l c a n i c  
d i s semina ted  p y r i t e ,  l o c a l l y  up 
t o  10% 

252.07 - 252.44 - b r e c c i a  as above, g reen  g rey  w i t h  

252.44 - 260.45 - 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 robab ly  Knob H i l l  

260.45 - 261.12 - b r e c c i a t e d  c h e r t  as  above 
f r a c t u r e d  and c h l o r i t i z e d  

261.12 - 261.52 - l o s t  c o r e  



From 

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  

262.49 - 264.63 - grey  dyke w i t h  amphibole 
p h e n o c r y s t s  

264.63 - 268.38 - g r e y  c h e r t  w i t h  s t r i n g e r s  of  
l i m e  and e p i d o t e .  1% p y r i t e  

268.38 - 275.23 - g r e y  brown f e l d s p a r  porphyry 
dyke 

275.23 - 278.13 - grey  amphibole-porphyry dyke 

278.13 - 279.96 - b r e c c i a t e d  c h e r t  as  above w i t h  
d i s s e m i n a t i o n s  and s t r i n g e r s  of  
p y r i t e  

above 

282.40 - 298.09 - p i n k  f e l d s p a r  porphyry 

298.09 - end of  h o l e  

279.96 - 282.40 - c h e r t ,  g r e y ,  more massive than  



APPENDIX I1 

DESCRIPTIONS OF THIN SECTIONS 



J A M E S  V I N N E L L .  M a m e e t  

J O H N  G: P A Y N E .  P h . D .  Gualoerrr 

Report for: Robert Longe, 
MineQuest Expl. ..ssociates Lt 
311 Water Street, 
VANCOWER, B.C., V6B 1B8 

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

The samples are grouped as follows: 
1) ANDESITE 

a) moderately porphyritic 

b) slightly porphyritic 
0-131 

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

2) VOLCANOCLASTIC ROCKS 
a) tuffaceous mudstone 

D-130 (altered) 

P.O.  eox 39 
8887 N A S H  STREET 
FORT L A N G L E Y .  6.C.  
V G X  I JO 

PHONE (6041 888-1 3 2 3  

Invoice 2167 

Most of the samples contain alteration and hydrothermal replacemerz 
minerals. The more important ones are summarized 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, epidote, quartz (replacement minerals) 

- 
August, 1980. 

S A M P L E  P R E P A R A T I O N  FOR M I C R O S T U D I E S  P E T R O G R A P Y I C  R E P O R T S  * S P E C i A L  G E O L O G Y  FIELD STgD!E' i  



Sample D-120 Strongly Altered Andesite 

The strong alteration in this sample has made interpretaticn c,i 
the original nature of the rock c l i f f i z u l t .  Lccally the rock appnar: 
to contain ~lagioclase phenocrysts in a very fine grained groundinass, 
sugcjesting that it was either a porphyritic flow or a crystal tuff. 

Plagioclase phenocrysts? are from 0.5-1 nun in average size, an2 
htve subhedral to anhedral outlines. Their vague prismatic shape ancl 
difference in alteration assenblsss frcm the surrounding rock sugg-st 
that they were originally playioclase. The aiteration minerals >re 
difficult to identify, but the most abundant appears to be extrfnely 
fine grained epidote. Locally in the groundmass, plagioclase laths 
from 0.2-0.3 mm in lenght are present; these too are ccmpletely 
altered to the same secondary assemblage as the phenocrysts. 

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 common in the sample. 
These consist of fine grained aggregates of one or more of calcite, 
chlorite, epidote, and quartz, with scattered pyrite and biotite. 9ne 
discontinuous veinlet consists of fine grained pyrite and lesser 
muscovite. Calcite forms a few coarser patches up to 1.5 nun across 
containing grains up to 0.15 mm in size. 



Sample D-127 Slightly Porphyritic Andesite 

The rock contains scattered plagioclase phenocrysts, mainly 
less than 0.7 mm long in a very fine grained groundmass dominated 3y 
plagioclase laths and containing abundnant magnetite. 

phenocrysts 

groundmass 
plagioclase 3- 5% 

plagioclase 65-70 

epidote 10-15 

1) calcite 14-2 
2) epidote 1+-2 
3) quartz-calcite 14-2 

opaque 10-15 (including abundant magnetite) 

veins 

Plagioclase forms a few coarse phenocrysts up to 1 mm long; they 
have prismatic outlines and are fresh. It also forms slightly nore 
abundant finer grained (0.3-0.7 mm long) laths which grade in qrain 
size down to the plagioclase laths of the grounhass. 

0.3 mm long. Interstitial to these is abundant opaque as grains 
averaging 0.02-0.03 mm in size. Epidote forms patches of grains 
averaging 0.1-0.2 mm in grain size as well as abundant extremely 
fine grained material iri the grouniunass. 

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

The rock is cut by three i:zL:-. , ..- :y;es of ..-i-, Y L- . .S.  

Calcite veins ire up  to C.5 mm wide, and ccnsist of very fine 
to fine grained aggregates cf equant anheclrzl qrains.These cut the 
epidote-rich veins. 

The epidote veins and patches are up to 0.15 mm wide, wi%h 
grains averaginq 0.05 mm. Some cmtain lesser chlorite. A few 
patches consists of very f1r.e grained chlorite plus lesser amour.zs 
of fine grained epidote. 

size ranges widely from very fine to medium, with quartz very much. mC;x 
abundant than calcite. Epidote occurs locally in these veins and 
patches. 

The quartz-calcite veins are irrecjular and discontinuous. Grain 



Sample D-128 Brecciated and Veined Porphyritic Andesite 

The sample contains dark green to black andesite fragnents 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 5-7% plagioclase phenocrysts 
averaging 0.5-0.7 nun in size; some are slightly altered to fine grlint.? 
sericite flakes. The phenocrysts are set in a groundzxass composed of 
plagioclase laths (40-60%), epidote (15-208) and opaque (15-30%). 
The plagioclase laths average 0.05-0.15 mn in length, and shou a 
slightly preferred orientation in some fragnents. Epidote forms 
scattered patches with grain size 0.05-0.1 run, and abundant extrer.ii:ly 
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 E O % ) .  

The lighter green matrix contains several fragments which app?ar 
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 nun in average length, and abundant sphene 
or Ti-oxide (l0-15%). Biotite is pleochroic from pale to medium green. 
Calcite occurs in scattered irregular grains up to 0 . 3  mm across i.n 
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 mu. 
across of very fine to fine grained aggregates. Calcite forms patrhes 
and veinlets of very irregular size and shape. Quartz occurs mainly as 
patches up to 1.5 nun across of very fine grained mosaic to interlockins 
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 nun i n  
size. 

grained quartz in an irreqular intergrowth, with very irregular patches 
and veinlets of calcite. 

The late .quartz-calcite vein consists mainly of fine to mediuin 



Sample D-129 Andesite, Brecciated, Altered, Veined 

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 sample, 
changing magnetite to hematite and ilmenite to leucoxene. Finally, 
epidote-quartz veins cut the sample. 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 nmi in size, but with a few ragged 
ones up to 3 xmn long. The groundmass consists of plagioclase l a t h s  
(15-20%) averaging 0.15-0.3 mm long, anhedral plagioclase (30- '35#),  
opaque, in part magnetite, (10%) as dusty to very fine disseminated 
grains, epidote (10-15%) as scattered equant anhedral grains averacji: 
0.05-0.15 mm across, and leucoxene ( 5 % )  in extremely fine qrained 
irregular aggregates. 

of cuartz ar.6 cuartz-epi5sii. :L p i c i e s  it ci:ts sharply across tF,e 
andesite, wheretas elsewhere, especially at one en6 cf the sec:.Lcn it 
has rounded borders with theanlrsite, and appears to be replacicL: 2F.c 
rock. Opaques migrated from t!ie brecciated zones into the andesite 
along the borders, where they were concentrated, in places s u f f i c i e n t  
to cause the roch to be a l m v s k  o p a i ~ i ~  in tki: section. These zcnes a r  
strongly maqnetic. Some opa<;;ues m a y  have beer, introduced wit> =tic 
breccia matrix, but. it is possible that they only were mcbiliscd f ~ r .  
the replaced parts of the rock. 

very irregular aggregates of quartz and lesser plagioclase. Some of 
these may be fragments of an exotic rock, others appear to b2 vein- 
like zones, suggesting more than one stage of brecciation and alter-a- 
tion. 

The sample is cut by a reddish-brown vein-like zone in which 
magnetite an6 i.lmenite were strongly replaced by hematite and leu- 
coxene respectively as dense aggregates. In this zone is a patch 
up to a few mm long of fine grained epidote in an anhedral nosaic; 
it appears to be later than the hematite-leucoxene alteration, but 
is cut by the late epidote-quartz veins. 

epidote-quartz veins and veinlets along fractures. Associated with 
this vein formstion niay be formation of patches of epidote from 
0.05-0.15 mm in size in the breccia matrix of extremely fine grained 
epidote. Veins average less than 0.1 nun wide, and many are discontii?uc. I 
Grain size is 0.05-0.1 mm, and grains are in equant anhedral aqqregateb 
One discontinuous calcite veinlet probably is of the same age as the 
late epidote-quartz veins. 

Much of the breccia matrix cor.sists of very fine ?rained ;csr.' 

Locally vein-like zcnes and patches ir, the breccia consist of 

The final event recorded in t h e  secticn is the formation of 



.ample D-130 Altered Tuffaceous Mudstone (Calcite Alteration) 

The sample contains irregular beds of mudstone and a few interla: 
or lenses o f  tuffaceous origin containing plagioclase crystal fragner 
(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 irregular 
wispy lenses parallel to bedding of extremely fine grained Ti-oxide. 

A few layers contain slightly to moderately altered (to serici-te 
arid calcite) plagioclase grains up to 0.3 mm long; and frapents of 
andesite consisting of very fine grained plagioclase laths in an 
extremely fine grained groundmass. One fragment 0.7 nun across consists 
partly of very fine grained chert and partly of mudstone. 

Chlorite forms a few patches up to 1 nun long of very fine qrainez 
aggregates, and smaller patches of sericite-clay are present loCa11.:7. 

Epidote forms a few patches from 0.05-0.15 nun in size ir, some la:.. 
these may have formed by alteration of plagioclase in tuffaceous lGyer-- 

Calcite occurs as irregular patches and veinlets cutting and 
replacing the original rock. Ore coarser vein of calcite with lesser 
chlorite and quartz cuts the sample. Fyrite forms a few grains f ron 
0.1-0.2 nun acrcss, with subhedral outlines. 

of secondary oii-gin. 
Probatly the calcite, which comprises 7-!C% of the rock, is 



Sample D-131 Altered Porphyritic Andesite 

The sample contains abundant coarse plagioclase phenocrysts 
in a very fine grained groundmass. Alteration has proclucec! the 
stable assemblage:' calcite-epidote-biotite-sezicite. The biotitc- 
suggests that the rock has undergcce contact? metamorphism. 
phenocrysts 

groundmass 

plag ioclase 20-25% 
mafic? 1- 2 

plagioclase 40-45 
calcite 5- 7 
opaque 5- 7 (rock is moderately magnetic) 
epidote 3- 4 
quartz lk-2 
apatite trace 

calcite, lesser biotite 1C-12 

calcite 2 -  3 

alteraticn patches 

veinlets 

Plagioclase forms anhedral to subl-cdral phenocrysts GF tc 2 i ' t ~ -  

across, averagiric; 1 - 1 . 5  ixn. Most are equant to slightly elo:isatc 
Clusters of phenocrysts are corlr.cn. Plagioclase is moderately alterec: 
to very fine qrained sericite flakes, irregular patches of ca lc i t e ,  
and some grains contain moderate very fine grained biotite. 

A few clusters of biotite and calcite may represent original 
mafic phenocrysts. These are up to 0.7 mm across and have subhedrai 
outlines, vaguely suggesting original pyroxene crystals. Grain size 
of the secondary aggregates is very fine. Biotite is pleochroic 
from pale to medium dark brownish-green. It forms irregular aggregates 
of stubby flakes, a texture common in contact mstanorphic aureoles. 

In the groundmass, plagioclase occurs as elongate laths from Q.2- 
0.5 mm in length and as irregular interstitial grains up to 0 . 2  mm in 
size. It is moderately to strongly altered to extremely fine grained 
sericite and epidote. 

Calcite occurs as scattered irregular patches averaginq 0.03-0.05 
mm in size, and probably was formed duriiig alteration. 

Opaque, with abundant magnetite, forms anhedral to slightly 
elongate grains averaging 0.05-0.1 mm in size: locally grains are 
altered to hematite. 

Epidote occurs as scattered equant grains averaging 0.05-0.15 
mm in size. Some have a reddish-brown tinge in plane light, and some 
occur with quartz. 

Quartz forms scattered grains from 0.05-0.1 mm in size, comorly 
associated with epidote. 

Apatite forms a few rounded grains from 0.02-0.05 nun in size. 
Ti-oxide may be present as extremely fine grained material in 

the groundmass, but it would be difficult to distinguish from epidote 
at that grain size. 

Calcite with lesser biotite (as in altered plagioclase and mafir 
phenocrysts) forms irregular replacement patches up to a few mm across. 
Grain size is mainly fine to very fine, with a few medium grains i:l 
larger patches. Calcite also form a few irregular veinlets, proba5ly 
of similar age and origin a s  t h e  2l.teration patches. 
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Statement  o f  Q u a l i f i c a t i o n s  

I, 

1. 

2 .  

3 .  

4. 

5 .  

6. 

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

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 1B8. 

I am P r e s i d e n t  of MineQuest E x p l o r a t i o n  
Associates L t d . ,  a company per forming  
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  minera l  e x p l o r a t i o n  i n d u s t r y .  

I am 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 Na tu ra l  Sc iences  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. 1965) .  

I a m  a f e l l o w  of t h e  Geo log ica l  Assoc ia t ion  
o f  Canada. 

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 .  

The i n f o r m a t i o n ,  o p i n i o n s  and recommendations 
i n  t h e  a t t a c h e d  r e p o r t  are based 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  
sur rounding  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 of November, 1980. 



APPENDIX IV 

COST STATEMENT 



Bergeron Drilling Ltd. 

Diamond Drilling Aug. 15 - 20 
Inv. # 001 

Bull do zing Aug. 25 
Inv. # 002 

Bulldozing Aug. 29 
Inv .  # 003 

Diamond Drilling Aug. 21 - 28 
Inv. # 004 

Slashing Inv. # 005 

COST STATEMENT 

COPPER QUEEN CLAIM EXPENDITURES 

DURING THE PERIOD JUNE, 1 TO 

SEPTEMBER 31, 1980 

15,877.55 

2,217.50 

360.00 

16,487.60 

200.00 

35,142.65 

R.V. Longe 

18 days @ $250/day for August 4,500.00 

M. England 2 days @ $71.24/day 142.48 
R .  Hyndman 2 days 8 $61.82/day 123.64 
P. Green 3 days @ $61.82/day 185.48 
A. Buskas 3 days @ $71.24/day 213.71 
A. Gair 1 day @ $87.37/day 87.37 

752.68 



Food and Accommodation @ $20/day each  
for 29 days  580.00 

Trave l  c o s t s  

Truck r en ta l  801.82 
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 198.00 

999.82 

P a c i f i c  Survey Corporat ion 

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

Tax FST 9% 
PST 4% 

1 ,200 .00  
632.00 

56.88 
27.55 

1 ,916 .43  

Vancouver Pe t rog raph ics  Ltd .  

Inv .  # 2167 

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

Pe t rog raph ic  r e p o r t  
re ject  slices 

sh ipp ing  

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

30.00 

4 .00  
190.00 

6.00 

230.00 

D r a f t i n g  ( e s t i m a t e )  250.00 

TOTAL $44,371.58 
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