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P A G E  I 

SUMMARY 

One diamond d r i l l  hole 304 metres i n  length w a s  
d r i l l e d  t o  t e s t  an I .P.  anomaly developed b y  McIntyre 
i n  1967, confirmed by  Riocanex i n  1977, and thought 
t o  coincide with t h e  infer red  posi t ion of t he  B a s a l  
Brooklyn Limestone. 

The hole in te rsec ted  152 metres of Upper Sharpstone 
and related rocks, d i s t r ibu ted  over the  length of the 
hole b y  142  metres of T e r t i a r y  dykes and si l ls ,  The 
I.P. anomaly w a s  shown t o  be d u e  t o  p y r i t e  and graph- 
i t e  i n  c h l o r i t i c  cher t s  a t  the base of the  Upper Sharp- 
stone sequence. The las t  rocks of the  Brooklyn forma- 
t i on  t o  be in te rsec ted  ( a t  228 rn) w e r e  pyrite-bearing 
cherts. The Basal Brooklyn Limestone i s  now thought t o  
l i e  beneath these cher t s  and is  s t i l l  considered a 
good t a r g e t  f o r  copper-gold orebodies of the  Phoenix 
type - 
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P A G E  1 

INTRODUCTION 

Explora t ion  by Riocanex i n  t h e  Greenwood camp during 
1975 and 1976 l e d  t o  t h e  conclusion t h a t  t h e r e  e x i s t s  
t w o  sharpstone-limestone sequences, an Upper and a L o w e r  
and t h a t  t h e  Lower ( t h e  hos t  t o  t h e  Phoenix body) was a 
l i k e l y  hos t  f o r  l a r g e  bodies  of  copper-bearing su lphide  
minera ls .  

Search f o r  t h i s  Basal l i m e s t o n e  i n  Wallace Creek 
( t h e  Forshaw Option) was unsuccessful ,  it be ing  e i t h e r  
t o o  deep, or l i m i t e d  by f a u l t s .  The v i c i n i t y  of  t h e  
Copper Queen Mining Camp however, appeared l i k e l y  t o  con- 
t a i n  t h e  Basal l imes tone  underneath volcanic  cover .  The 
presence of copper su lphides  (as  small  ore bodies  mined 
a t  t h e  beginning o f  t h e  cen tu ry )  i n  t h e  Upper Limestone, 
t o g e t h e r  wi th  an I . P .  anomaly t h a t  appeared t o  co inc ide  
wi th  t h e  i n f e r r e d  p o s i t i o n  of t h e  Basal Limestone provided 
s u f f i c i e n t  encouragement t o  s t a k e  and opt ion  claims over  
t h e  Copper Queen Mining Camp. Option agreements w e r e  
concluded i n  e a r l y  1977. This r e p o r t  descr ibes  t h e  res- 
u l t s  of one diamond d r i l l  ho le  d i r e c t e d  a t  t h e  I . P .  
anomaly. 

R I O  T I N T O  C A N A D I A N  EXPLORATION LTD. 
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2 .  LOCATION DATA 

The claims l i e  8 km northwest of t h e  c i t y  of 
Greenwood i n  Southern B.C., and 13 km nor th  of t h e  
U , S ,  border  (Figure 1 ) . 

N.T.S. 82/E/2 

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

La t i tude ;  Longitude 118O46.5' W ; 49O7.5 N 

U.T.M.: 370100 mE : 5442000 mN; 
Zone 11 

Elevat ion:  4220 f e e t  above sea  l e v e l  

R I O  TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 
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3 .  TOPOGRAPHY AND ACCESS 

The claims s t r a d d l e  a r i d g e  t r end ing  nor theas t -  
southwest .  To t h e  sou theas t  of t h e  r idge  t h e  ground 
s l o p e s  s t e e p l y  from 5,000 f t .  a t  t h e  t o p  of t h e  r idge  
t o  4,000 f t .  below. To t h e  northwest l i es  a d i s s e c t e d  
p l a t e a u  a t  approximately 5,000 f e e t .  Most of t h e  south 
s l o p e s  a r e  covered by widely-spaced t i m b e r  and g ras s l and .  
On o t h e r  s lppes  and i n  t h e  v a l l e y s  t i m b e r  i s  of moderate 
s i z e  and t h e  undergrowth t h i c k  i n  p laces .  Access i s  by 
8 k m  of e a r t h  road between Greenwood and t h e  main 
workings. Although p a r t l y  overgrown, a branch road  
remains usable  f o r  d r i v i n g  t o  t h e  I . P .  anomaly. 50 
metres of new road makes t h e  1977 d r i l l  s i t e  a c c e s s i b l e  
t o  four-wheel d r i v e  veh ic l e s .  

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



OWNERSHIP AND CLAIM STATUS ( F i q u r e  2 )  

Two claims w e r e  s t aked  i n  August 1977: t h e  COP 
c la im (12 u n i t s )  and t h e  W I N  c la im (8 u n i t s ) .  A t h i r d  
c la im (NOVA) was s t aked  for Riocanex i n  November 1976. 
Three r e v e r t e d  crown g r a n t s  w e r e  acqui red  by a p p l i c a t i o n .  
Nine of t h e  remaining 10  crown g r a n t s  w e r e  optioned. A 
t e n t h  crown g r a n t  (number L2610) was not  op t ioned  because 
t h e  owner could  not  be reached and because a t  t h e  t i m e  
t h i s  crown g ran t  d i d  n o t  appear t o  cover promising ground. 

A d e s c r i p t i o n  of t h e  claims fol lows i n  Tables 1 and 2 .  

RIO T INTO C A N A D I A N  E X P L O R A T I O N  LTD. 
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4 o u t l i n e  of Queen C l a i m s  ......-.- 6436 

Crown Grants  acquired by a p p l i c a t i o n  

C r o w n  Gran t s  sought under opt ion 

C l a i m s  belonging t o  D.F. Pasco QUEEN CLAIMS 

u 
g '  

Source: B.C. Dept. Mines Microfilm d a t e  Jan 21 77 Figure 2 
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TABLE I 

LOCATED CLAIMS AND REVERTED CROWN GRANTS 

ON COPPER QUEEN MINING CAMP 

h e l d  by R i o c a n e x  September 1977 

QUEEN CLAIMS 

RECORD 
NAME U N I T S  NUMBER DATE RECORDED DUE DATE 

COP 1 2  481 Sept 3, ' 7 6  Sept 3 ' 7 7  

WIN 8 482 Sept 3, ' 7 6  Sept 3 ' 7 7  

NOVA 6 581 N o v  26 '76  N o v  19 ' 7 7  

COPPER MINE 20 Acres 577 N o v  19  ' 7 6  N o v  19  ' 7 7  
C r o w n  G r a n t  

JUMBO 39.3  'I 5 76 N o v  19 ' 7 6  N o v  19  ' 77  
C r o w n  G r a n t  

COMMANDER 6 -38  " 575 N o v  19 ' 7 6  N o v  1 9  ' 7 7  
C r o w n  G r a n t  

OTHER CLAIMS WITHIN QUEEN CLAIM BLOCK 

Two 2-post c la ims,  J R  1 & J R  2,  belong t o  
M r .  D. F. Pasco who  has  ve rba l ly  given R i o c a n e x  
r i g h t  of f irst  r e f u s a l  i n  r e t u r n  f o r  performance 
of assessment  w o r k .  

R I D  TINT0 C A N A D I A N  EXPLORATION LTD. 
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TABLE I1 

CROWN-GRANTED MINERAL CLAIMS W I T H I N  COPPER QUEEN MINING 
CAMP UNDER OPTION TO RIOCANEX, SEPTEMBER 1977 

L 387 H e l d  by: 
R o b e r t s ,  E.P.  and R o b e r t s  W.D. o f :  

Spokane, Washington, U.S .A.  
( c o p y  t o  M c A r t h u r ,  W.E., B o x  629, 

G r e e n w o o d ,  B .C . ) 

388 2102 L inco ln  Street, 

L 617 H e l d  by: 
M c A r t h u r ,  W.E. 
B o x  629, 

L 1713 G r e e n w o o d ,  B.C.  

L 1851 
H e l d  by: 
Sandner, R.E.  

L 2311 

L 660 C a s c a d e ,  B.C. 

L 2611 

U n o p t i o n e d  B y  R i o c a n e x  

L 2610 H e l d  by: 
H e a l y ,  P.C.  
c/o H e a l y ,  w.W. 
6428 N o r t h  P l easan t  F resno ,  
C a l i f o r n i a  93705 
U.S.A.  

R 1 0  TINT0 C A N A D I A N  EXPLORATION LTD. 



5.  THE GREENWOOD CAMP 

The Copper Queen camp l ies on t h e  f r i n g e s  of 
t h e  Greenwood Mining camp, t h e  o r e  depos i t s  of which 
fall i n t o  two c l a s s e s :  conformable copper or 
copper-zinc orebodies  l y i n g  i n  Brooklyn Limestone, 
and s i l v e r - g o l d  ve ins  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 .  A l l  t h e  s i g n i f i c a n t  base-metal d e p s i t s  
belong t o  t h e  f i rs t  ca tegory .  

Most mines  i n  t h e  a rea  ceased opera t ion  i n  
1919. By t h i s  t i m e  t h e  Boundary Camp, a s  t h e  a r e a  
was then  known, had produced 22  m i l l i o n  t o n s  o f  ore 
averaging  s l i g h t l y  over  1.5% Cu,  0.03 oz/ton A u ,  and 
0.5 oz/ton Ag, - over  h a l f  t h e  tonnage was produced 
from depos i t s  now incorpora ted  i n t o  t h e  Phoenix 
orebody. Including i t s  production s i n c e  1956, t h e  
Phoenix depos 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  tons  o f  1.0% Cu p lus  s i g n i f i c a n t  
go ld  va lues .  The Motherlode orebody produced 3 . 8  
m i l l i o n  t o n s  of 1.12% Cu p lus  0.044 oz/ton A u .  The 
B.C. Mine was smal le r  (100,000 t o n s )  b u t  of h ighe r  
grade (5.8% C u ,  2 .8  oz/ton Ag). 

.--- 

R I O  T I N T 0  C A N A D I A N  E X P L O R A T I D N  LTD. 
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6 .  HISTORY OF COPPER QUEEN CAMP 

The e a r l i e s t  record  of a c t i v i t y  i n  t h e  Copper 
Queen camp i s  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 an 18 foo t  s h a f t  and a 
40 f t .  tunnel  a r e  r epor t ed  on t h e  Copper Mine. 
Widths a r e  r epor t ed  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 
grades a r e  r epor t ed  t o  have been be tween 15% and 
20% copper. 
mined p r i o r  t o  1902 b u t  because no r a i l r o a d  was 
put  i n  t o  t h e  Copper Queen camp, tonnage can be 
assumed t o  have been smal l .  The 1902 and 1903 
e d i t i o n s  o f  t h e  Annual Report of t h e  B.C. Dept. of  
Mines r e p o r t  850 tons  shipped i n  1901 and "about 
1 ,000  tons"  i n  1902. I n  1917 t h e  King Solomon 
and t h e  Big Copper between them, shipped 950 tons .  
A f t e r  1918, t h e  proper ty  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 o f  
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  explor-  
a t i o n .  

N o  information e x i s t s  on tonnage 

R I D  T I N T 0  C A N A D I A N  E X P L O R A T I O N  LTD. 
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7. PREVIOUS WORK 

P r i o r  t o  t h e  end of t h e  f i r s t  world war t h e r e  
had been t u n n e l l i n g  (probably amounting t o  t h r e e  or 
f o u r  hundred f e e t ) ,  s h a f t  s ink ing  ( t e n s  of f e e t ) ,  and 
mining o f  a few thousand tons  of  ox id ized  copper o r e  
from t h e  Upper Brooklyn Limestone. 

I n  1953 and 1954 t h e  l a t e  W.E. McArthur of 
Greenwood c a r r i e d  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  of  t h e  King Solomon and Copper Mine 
c la ims .  This work l e d  t o  t h e  discovery of  a body 
of  su lph ides  from which two ca r loads  of o r e  was 
shipped t o  t h e  Tacoma S h e l t e r .  

I n  1954 Noranda Mines Ltd. d r i l l e d  f o r  ex tens ions  
of t h e  roughly-conformable body passing through t h e  
Copper Queen and King Solomon c la ims .  I t  i s  be l ieved ,  
on t h e  b a s i s  of a map suppl ied  by McIntyre Porcupine, 
t h a t  f o u r  holes  w e r e  d r i l l e d  by Noranda. I n  1955 t h e  
Consol idated Mining & Smelting Company d r i l l e d  a f u r t h e r  
f o u r  ho le s ,  again i n  search  of  t h e  conformable body 
pass ing  through t h e  Copper Queen c la im,  This d r i l l i n g  
i n t e r s e c t e d  minera l ized  l imestone b u t  of too  low a grade .) 

I n  1967 McIntyre Porcupine Mines h e l d  op t ions  
on s e v e r a l  of t h e  crown g r a n t s  i n  t h e  v i c i n i t y  and 
c a r r i e d  ou t  geologica l  mapping, s o i l  sampling, induced 
p o l a r i z a t i o n  surveys,  bu l ldoze 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  ho le s  (see f i g u r e  4 )  
a l l  d i r e c t e d  a t  I .  P. anomalies. 

DDH M-1 was d r i l l e d  a t  an angle  o f  -50° 
towards t h e  anomaly on Line 19 .  The d r i l l  
ho le  was 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  ho le  
would have passed beneath i t .  Although t h e  
rock i n t e r s e c t e d  i s  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  log ,  on t h e  b a s i s  of Riocanex's 
re logging  of t h e  core i t  inc ludes  upper Sharp- 
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 .  

R I O  TINT0 C A N A D I A N  EXPLORATION LTD. 
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DDH M-2 was d r i l l e d  on Line 18 a t  an ang le  of 
-60° towards t h e  I . P .  anomaly. The rock i n t e r s e c t e d ,  
i nc ludes  sharps tones  and c h e r t s  of  t h e  Upper Sharpstone 
u n i t .  

DDH M-3 was 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  it f a i l e d  t o  p e n e t r a t e  
beneath t h e  l a y e r  of  T e r t i a r y  volcanic  rock. 

DDH M-4 was d r i l l e d  v e r t i c a l l y  on Line 1 6  t o  t h e  
sou theas t  of t h e  I . P .  anomaly. Af t e r  p e n e t r a t i n g  557 
f e e t  of T e r t i a r y  volcanic  rock t h e  d r i l l  i n t e r s e c t e d  
massive white  l imestone.  The l a s t  53 f e e t  of t h e  hole  
w e r e  i n  skarn inc luding  a rock descr ibed  a s  "green 
e p i d o t e  b r e c c i a t e d  s e c t i o n s  i n  f i n e  gra ined  dense purp- 
l i s h  rock ( h o r n f e l s ) ,  587-590 l imestone,  1-2% f i n e l y  
disseminated p y r i t e " .  The l imestone i n t e r s e c t e d  i n  t h i s  
hole was almost c e r t a i n l y  Basal Brooklyn L imes tone .  
Equal ly  c e r t a i n l y ,  t h e  base of t h i s  l imestone u n i t  was 
not  reached. Moreover, t h e  skarn  rock descr ibed  from 
t h e  bottom of t h e  hole  sounds remarkably s i m i l a r  t o  t h e  
purp le  skarn rock found i n  t h e  v i c i n i t y  of t h e  Phoenix 
orebody. 

I n  1970 Pechiney Development s t aked  a block of 
e l even  claims t o  t h e  e a s t  of t h e  Copper Queen camp. 
Work inc luded  geologica l  mapping, magnetometry 
and geochemical s o i l  sampling (B.C. Dept. of  Mines 
Assessment Report 2453). N o  sub-surface t e s t i n g  was 
undertaken. 

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

8. WORK PERFORMED BY RIOCANEX 

1977 

Phoenix Geophysics on behalf  o f  Riocanex 
performed approximately t h r e e  l i n e  m i l e s  
o f  induced p o t e n t i a l  survey. Old mine 
workings on t h e  Big Copper Crown Grant 
(L 456) w e r e  sampled. One diamond d r i l l  
ho le  ( t h e  subject of this r e p o r t )  was d r i l l e d  
t o  a depth of 304 metres. 

1976 

During 1976, t h e  proper ty  and surrounding 
a rea  w e r e  mapped a t  a s c a l e  of 1:5000, Com- 
par i sons  w e r e  made be tween s t r a t i g r a p h i c  
s e c t i o n s  south of Wallace Creek ( d r i l l i n g  on  
t h e  Forshaw c l a i m ) ,  no r th  of Wallace Creek, 
and near t h e  Phoenix Mine. 

Geological work was c a r r i e d  ou t  by R.  Wilson, N, Wilson 
and t h e  w r i t e r .  

R I D  TINTO C A N A D I A N  EXPLORATION LTD. 
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9 .  REGIONAL GEOLOGY 

Much of t h e  country be tween Grand Forks and Rock 
Creek is  unde r l a in  by a sequence o f  vo lcanic  and 
sedimentary rocks of Permian and T r i a s s i c  age known 
a s  t h e  Knob H i l l  and Anarchist  Groups r e s p e c t i v e l y .  
These a r e  c u t  by Cretaceous g r a n i t i c  b a t h o l i t h s .  
T e r t i a r y  flows and p y r o c l a s t i c s  l a i d  down on a subdued 
ve r s ion  of  t h e  present  l and  su r face  cover much of t h e  
a r e a .  Associated T e r t i a r y  dykes and s i l l s  a r e  numerous. 
The sequence ( represented  i n  Figure 3 )  i s  a s  fol lows:  

4, T e r t i a r y :  Hypabyssal i n t r u s i v e s  and 
vo lcan ic - r e l a t ed  sediments 

3 .  Cretaceous: g r a n i t i c  i n t r u s i o n s  

2.  T r i a s s i c :  Anarchis t  group 
2.5 Upper (Brooklyn) Limestone" 
2.4 Upper Sharpstone" 
2 .3  Basal (Brooklyn) Limestone* 
2.2 Basal Sharpstone" 
2.1 Rawhide Shale 

Unconformity 

1. Permian: Knob H i l l  vo lcanic  rocks and c h e r t s  

The Knob H i l l  vo lcanic  rocks which w e r e  metamorphosed 
and u p l i f t e d  i n  Permo-Triassic t i m e  a r e  unconformably 
o v e r l a i n  by Basal Sharpstone and l o c a l l y  by Rawhide Shale,  
t h e  o l d e s t  u n i t  i n  t h e  Anarchist  group. This s h a l e  u n i t  

"Riocanex adap ta t ion  o f  t e r m s  : "Sharpstone" and "Brooklyn 
Limestone"used by Seraphim 
(1956) 

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



SCHEMATIC SECTION SHOWING STRATIGRAPHIC 

RELATIONSHIPS ON THE 

FORSHAW & QUEEN CLAIMS 

. .  

. DESCRIPTION 
Volcanic rocks, t u f f s  and 
rc laked  sediments 

G r a n i t i c  Xn t r u s i v e s  

L i m e s t o n e s ,  grey and white, 
grading into c h e r t y  dolo- 
stones and cherty silfstones 

Sharpstone conylomcrakc, ' 

green or m u v e ,  fine to 
medium grained,  local ly  
watcx sorted and/or 
calcareous 

Pass ive  w h i t e  limestone, 
o f t e n  banclcd 

Sharpstonc conglomerate, 
b row n- w e  a t1 1 c r i 11 g , vc ry 
coarse grained 

r.?c tamorphoscd v o l c a n i c  
rocks 

Marron, Kettle River Tertiary 

AGE SYMBOL - FORMNi"i'ON NAME 

Tv 

K i  Nelson ? . Cxctaceous 

Brooklyn: Upper Linestone 

Brooklyn: Upper Sharpstone 

Tertiary 
Brooklyn: Basal Limestone 

Brooklyn: B a s a l  Sharpstone 

Knob 1 1 i l l  Permian 

UL 

us 

BL 

BS 

K I i  

FIGURE 3 
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i s  r e s t r i c t e d :  it occurs  a s  a l e n s  400 f e e t  t h i c k  
ex tending  f o r  2000 f e e t  a long s t r i k e ,  southeas t  of  t h e  
Phoenix p i t .  A s h a l e  occur r ing  t o  t h e  immediate south 
w e s t  of t h e  Forshaw claim block may belong t o  t h e  same 
u n i t .  The Rawhide Shale i s  thought t o  r ep resen t  
depress ions  i n  a pre-Sharpstone landscape. The 
"Sharpstone" conglomerates a r e  sedimentary,  unsorted 
b r e c c i a s  c o n s i s t i n g  o f  angular  c l a s t s  of c h e r t  ranging 
i n  s i z e  from 0 .1  t o  4.0 c m .  Mapping i n  1976 l e d  t o  t h e  
r ecogn i t ion  of two d i s t i n c t  u n i t s  of sharpstone:  The 
Basal Sharpstone l i e s  on t h e  Knob H i l l  Formation o r  on 
t h e  Rawhide Shale ,  c o n s i s t s  predominantly of l a r g e r  very 
angular  fragments, and i s  f o r  t h e  most p a r t  devoid of 
a l l u v i a l  s o r t i n g .  Aeolian q u a r t z i t e s  a r e  o f t e n  a s s o c i a t e d .  
This u n i t  i s  be l i eved  t o  have been deposi ted a s  outwash 
f ans  i n  a d e s e r t .  The Upper Sharpstone i s  g e n e r a l l y  
f i n e r  gra ined ,  of a greenish  o r  mauvish hue, and has  
evidence of a l l u v i a l  s o r t i n g  of  t h e  fragments. Each 
sharps tone  u n i t  was followed by a per iod  of l imestone 
depos i t i on .  The two l imestones a r e  not  e a s i l y  d i s t i n g -  
u i shed  from one another .  

R I D  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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10.  GEOLOGY OF QUEEN CLAIMS (Figure 4 )  

The Queen claims a r e  under la in  by l imes tones  and 
sharps tones  of  t h e  Anarchist  group mostly covered by a 
s h e e t  of T e r t i a r y  volcanic  rocks o f  v a r i a b l e  th ickness .  
The rocks best exposed by n a t u r a l  ou tcrop  and by excav- 
a t i o n  a r e  those  l y i n g  on t h e  sou theas t  f l ank  of t h e  r idge  
forming Copper Mountain where a d i p  s lope  i s  formed by 
Upper Brooklyn Limestone. Underlying t h i s  u n i t ,  b u t  
poor ly  exposed i s  Upper Sharpstone. Beneath t h e  Upper 
Sharpstone t h e  presence t o  t h e  northwest of Basal Brooklyn 
Limestone i s  deduced from i ts  p o s i t i o n  i n  t h e  reg iona l  
s t r a t i g r a p h i c  sequence,  from a small  ou tcrop  of l imestone 
(no t  i t s e l f  s i g n i f i c a n t ) ,  and from an i n t e r s e c t i o n  of 
l imestone i n  a diamond d r i l l  ho le  (M-4) d r i l l e d  by 
McIntyre Porcupine Mines i n  1967. The e n t i r e  sequence 
s t r i k e s  i n  a NE-SW d i r e c t i o n  and d ips  a t  approximately 
50° t o  t h e  sou theas t .  

A d i p  f a u l t  t r end ing  northwest-southeast  w i t h  a l e f t  
l a t e r a l  displacement s e p a r a t e s  t h e  sequence i n t o  two. 

DDH77-1 (descr ibed i n  Sec t ion  16 below) i n d i c a t e s  t h a t  
t h e  b a s a l  p a r t  of t h e  Upper Sharpstone i s  a t t e n u a t e d  by 
hypabyssal i n t r u s i v e s  of t h e  T e r t i a r y  s u i t e .  

The s e c t i o n  on Line 1 9  inco rpora t ing  DDH 77-1, (Figure 
5 )  i n d i c a t e s  t h a t  t h e  Basal l imestone i s  now i n f e r r e d  t o  
l i e  f u r t h e r  t o  t h e  northwest than  previously thought (see 
f i g u r e  8, Queen Claims r e p o r t ,  February 1977) .  

The a rea  of t h e  o l d  workings on  Lot 387 d r i l l e d  by 
Consol idated Mining and Smelting Company and by Noranda 
may no t  be a s  s t r a t i g r a p h i c a l l y  high i n  t h e  Upper Limestone 
a s  appears  from t h e  map and s e c t i o n s .  Two observa t ions  
prompt t h i s  conclusion: F i r s t  a cons iderable  q u a n t i t y  of 
sharps tone  was i n t e r s e c t e d  i n  ho le s  d r i l l e d  by The 
Consol idated Mining & Smelting Co .  and second, a l imestone 
found among t h e  o l d  workings on Lot 387 appears very s i m -  
i l a r  t o  Stemwinder Limestone, a rock c h a r a c t e r i s t i c  of t h e  
base o f  t h e  Upper Brooklyn L imes tone .  

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

A s  t hey  do not  c o n s t i t u t e  t h e  main t a r g e t  l i t t l e  
t i m e  has  been spent  examining t h e  o l d  workings developed 
a t  t h e  beginning of t h e  century .  During a cursory  
examination i n  1976, no su lphide  minerals  w e r e  s een .  
The fol lowing d e s c r i p t i o n  i s  based on accounts publ ished 
i n  t h e  B.C.  Dept. of Mines Annual Reports between 1894 
and 1913. 

The workings f a l l  i n t o  two groups: Near t h e  t o p  of 
t h e  h i l l  i s  t h e  Copper Mine claim ( a l s o  known a s  "Big 
Copper") where t h e  o r e  appears t o  have c o n s i s t e d  of an 
ox id ized  cap  wi th  n a t i v e  copper, c h a l c o c i t e  and hemati te  
l y i n g  a s  a ledge,  presumably sub-hor izonta l ,  underneath 
T e r t i a r y  volcanics .  Reported grades a r e  improbably high 
( i n  one case  8% C u  was descr ibed  a s  "low g r a d e " ) .  The 

width i n  1894 was descr ibed  as 26 fee t ,  t h e  s t r i k e  length  
750 feet .  

This showing was re-examined and sampled by Riocanex 
i n  1977. The copper-bearing rock i s  a r ed  g r i t  contain-  
i n g  q u a r t z  fragments i n  a matr ix  of q u a r t z ,  hemat i te ,  and 
l i m e  w i th  disseminat ions of n a t i v e  copper. Sulphides w e r e  
no t  seen  except f o r  an u n i d e n t i f i e d  b lack  mineral  which 
may be c h a l c o c i t e .  

The showing was sampled i n  t h e  manner shown i n  Figure 
6.  Grades range be tween 0.64% and 2.75% Cu. Because 
of gaps caused by e a r l i e r  mining ope ra t ions  it i s  not  
possible t o  measure t r u e  grade and width. The width 
i s  probably i n  excess  of 4 metres while  t h e  grades l i e  
i n  t h e  range i n d i c a t e d .  I n  gene ra l ,  t h e  base of t h e  bed 
appears  t o  con ta in  t h e  better grades.  

R I O  TINT0 C A N A D I A N  EXPLORATION LTD. 
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The copper bea r ing  u n i t  i s  be l i eved  by t h e  w r i t e r  
t o  be a T e r t i a r y ,  pre-volcanic,  sediment formed by 
weather ing o f  t h e  l imestone wi th  poss ib ly  some t r ans -  
p o r t a t i o n  o f  t h e  products of weathering. It does not 
s e e m  l i k e l y  t h a t  t h i s  k ind  of formation w i l l  y i e l d  econ- 
omica l ly  s i g n i f i c a n t  tonnage. Nevertheless ,  i t s  e x t e n t  
should be i n v e s t i g a t e d ,  probably by I . P .  followed by 
some shal low d r i l l  ho les .  

To t h e  sou theas t ,  a t  t h e  f o o t  o f  t h e  h i l l ,  l i e  t h e  
Copper Queen and King Solomon c la ims .  A d e s c r i p t i o n  
i n  t h e  B.C. Dept. of  Mines Annual Report f o r  1955 sugges ts  
t h a t  t h e  main orebody here was a conformable o r  sub-  
conformable body l y i n g  i n  l imestone and having a width 
of  10-15 f e e t .  This o r e  t o o  was oxid ized .  Most prob- 
a b l y ,  e a r l i e r  development w a s  on an enr iched  zone of 
c h a l c o c i t e ;  malachite:  a z u r i t e  and n a t i v e  copper. N o  
d e s c r i p t i o n  of unoxidized ore i s  a v a i l a b l e .  

E l s e w h e r e  on t h e  claims,  p a r t i c u l a r l y  t o  t h e  e a s t  
of t h e  Copper Queen camp, sp lashes  of copper s t a i n  i n  
l imes tone  a r e  not  uncommon. Skarn minerals  a r e  o f t e n  
a s s o c i a t e d .  A prime example i s  t h e  Pasco showing where 
l i m e s t o n e  i s  f r a c t u r e d ,  a l t e r e d  t o  a skarn mineral  as- 
semblage along f r a c t u r e s ,  and minera l ized  wi th  chalcopy- 
r i t e ,  c h a l c o c i t e  and b o r n i t e .  Evident ly  i n t r o d u c t i o n  of  
su lphide  took p lace  a f t e r  l i t h i f i c a t i o n .  To t h e  East  of 
t h e  Pasco showing a q u a r t z - f i l l e d  b recc ia  i s  f u r t h e r  
evidence o f  hydrothermal a c t i v i t y  a s  i s  t h e  ( r epor t ed )  
presence of f l u o r i t e  (B.C.  Assessment  Report N o .  2453) .  

R I O  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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13.  1977 DRILL PROGRAMME 

The d r i l l  ho le ,  c o l l a r e d  a t  600 m e t r e s  E on L i n e  
19 south  (see Figures  4 & 5 ) ,  was d r i l l e d  a t  an angle  
55O on an azimuth of 320°. The hole  was d r i l l e d  t o  a 
depth o f  304 m e t r e s .  

Three types  of rock w e r e  i n t e r s e c t e d :  T e r t i a r y  
hypabyssal i n t r u s i v e s  (with poss ib ly  an e x t r u s i v e  near  
t h e  t o p  o f  t h e  success ion ) ,  sharpstone and c h e r t y  rocks 
of t h e  T r i a s s i c  Upper Sharpstone formation and an 
agglomeqate a l s o  be l i eved  t o  be of T r i a s s i c  age.  
Sulphides  average between 1% and 2% i n  t h e  sharpstone 
and r e l a t e d  c h e r t s  and a r e  m o s t  abundant between 175 
metres and 190 metres, providing what i s  probably an 
adequate explana t ion  f o r  t h e  I . P .  anomaly (see Figure 9 ) -  

The T r i a s s i c  sequence i s  seen t o  r e p r e s e n t ,  f irst ,  
a shal low water ,  mainly chemical type of depos i t ion  
( t h e  c h e r t y  rocks between 228 and 128  metres) followed 

by s i l i c e o u s  rocks o f  p rogres s ive ly  i n c r e a s i n g  g r a i n  
s i z e  from t h e  " g r i t "  (178 t o  150 m )  through t o  t h e  sharp- 
s t o n e s  which l i e  above 138 metres. 

The agglomerate l y i n g  between 84 and 68 metres i s  
assumed t o  belong t o  t h e  T r i a s s i c  sequence f o r  two reas-  
ons: f i r s t ,  nothing s i m i l a r  t o  it has been seen among 
t h e  T e r t i a r y  volcanics ,  and second, i f  it w e r e  t o  be a 
T e r t i a r y  volcanic  rock, t h e  over ly ing  sharpstone could 
only  be a r a f t  or x e n o l i t h  i n  t h e  T e r t i a r y  volcanics .  
T h i s  explana t ion  seems much less l i k e l y  than  one which  
t r e a t s  t h e  sharpstone a s  merely d isp laced  by dykes and 
s i l l s .  

R I O  TINT0 CANADIAN EXPLORATION LTD. 



D.D.H. 7 7 -  I 

~~ 

D.D.H. 77-1 
LINE 19, 600 rn. E. 

AZIMUTH 320'; DIP - 55" 

R W  /altalr o c t - 1 9 7 7  I 0-6468 

DEPTH 
FROM 

SURFACE 

5 0 r  - 

2co- - 

2%'- - 

300- - 

ShARPSTONE 

AGGLOMERATE 

CHEQT 3 

'/o TOTAL SULPHIDES 
(mostly py r i t e )  

5 10 15 - 

MINERAL RESOi'2CTS ERANCH 

ASSESSMENT REPORT 

N 0. 6436 
L E G E N D  

Ter t l a ry  volcanics and 
hypabyssal intrusives 

I 

13 2 I Agglomerate 

I-:"'[ Sharpstone 
P A P  

Grl+ 
. . D .  ', 0, 

. El Chert 
c c  

S C A L E  1:2000 
Metres 20 10 0 20 40 60 

I - :  i- - 
FIGURE IC 

RIO TINTO CANADIAN EXPLORATION LTD. 

QUEEN CLAIMS 

I I I 



P A G E  

WALLACE CREEK 
& 

SECTION THROUGH COMPOSITE SECTDN FROM 
OREOUEST TRENCHES D.DH 75-1 8 75-2 

PHOENIX 
( 1/2 Mile from Mlne) 

L E G E N D  

Upper Limestone 

I f i d '  Basal  S h a r p s t o n e  

VERTICAL SCALE 

r n O  40 80 120 160 rn 
t -  .- J 

For Sl ro f lg roph!c  detalls s te  F lgu re  I3 

rn co 
t 
co 

QUEEN CLAIMS 

"- 
0 

0 c 0 

n 
L 

- 
n 
0 r VI 

POSITION OF DD.H. 77-1 IN STRATIGRAPHIC SECTIONS 

Figure  11 
~~- 

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



P A G E  19 

When t h e  T r i a s s i c  sedimentary sequence ( i . e .  
exc luding  t h e  i n t r u s i v e s )  i s  p l o t t e d  s e p a r a t e l y ,  t h e  
width of t h e  T r i a s s i c  sequence pene t r a t ed  by t h e  d r i l l  
ho le  can be compared wi th  s t r a t i g r a p h i c  s e c t i o n s  of t h e  
same success ion  measured elsewhere (Figures 11 and 13 ) . 
It then  becomes apparent  t h a t  d e s p i t e  t h e  hole  being 
d r i l l e d  t o  300 metres, on ly  a comparatively s h o r t  s e c t i o n  
of t h e  Upper Sharpstone (and r e l a t e d  c h e r t s )  was penetra- 
t e d .  

The na ture  and o r i g i n  of t h e  p y r i t i f e r o u s  c h e r t s  
remain i n  some doubt. In  t h e  s i n g l e  t h i n  s e c t i o n  ex- 
amined a t  t h e  t i m e  of w r i t i n g  (see Appendix 6 )  t h e r e  i s  
evidence of ve in ing  and d i o r i t i z a t i o n  of t h e  o r i g i n a l  
sediment.  Hornblende and a c t i n o l i t e  provide evidence of 
metamorphism w h i l e  t h e  veining,  t h e  su lphides  ( inc lud ing  
c h a l c o p y r i t e  and s p h a l e r i t e )  and c h l o r i t e  suggest  some 
degree of metasomatism. The presence of u p  t o  10% 
i l m e n i t e  and t i t an ium oxide i n  a c h e r t y  sediment i s  n o t  
r e a d i l y  explained . 

__ ~ 

R I D  TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 
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14. RESULTS OF GEOCHEMICAL ANALYSIS 

R e s u l t s  of a n a l y s i s  of samples of core  f o r  copper, 
i r o n  and gold  a r e  shown i n  Appendix 3. Copper va lues  
a r e  l o w ,  none exceeding 660 ppm. Two samples (7723071 
and 7723074) have high values  i n  gold.  A t  t h e  t i m e  of 
w r i t i n g  only  one sample (7723071) had been t e s t e d  f o r  
z i n c .  I t  was found t o  be anomalous and subsequently 
assayed a t  3.16% z i n c .  Both samples with f a i r l y  high 
gold  va lues  ( the  f irst  of which has t h e  3.16% z i n c )  a r e  i n  
p y r i t i f e r o u s  c h e r t s .  

I n  o rde r  t o  determine t h e  Cu/Fe r a t i o ,  t h e  percentage 
of i r o n  i n  each sample was determined by atomic absorp- 
t i o n .  This f i g u r e ,  a p a r t  from two high va lues  a t  t h e  
t o p  of t h e  hole  i s  c o n s i s t e n t l y  h igher  below 180 metres. 
The only  conclusion drawn f r o m  t h e s e  va lues  i s  t h a t  t h e  
Cu/Fe r a t i o  i s  h igher  where p y r i t e  is most abundant. 

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



15.  DISCUSSION 

Although DDH 77-1 was d r i l l e d  t o  a depth of 304 
m e t r e s ,  it i n t e r s e c t e d  only 140 metres of t h e  T r i a s s i c  
sediments i t  was designed b test. The remainder of t h e  
ho le  pene t r a t ed  T e r t i a r y  i n t r u s i v e , i n  t h e  form o f  dykes 
or  s i l l s ,  w h i c h  appear t o  have expanded t h e  th i ckness  
of t h e  Tr i a s s i c  sediments more than  twofold. 

The geophysical anomaly was accounted f o r  by t h e  
sediments which below a depth of  130 metres contained 
i n  excess  o f  1% p y r i t e  w i th  patches of  g r a p h i t e .  

The d r i l l  ho le  s topped i n  a p y r i t i f e r o u s  zone a t  
l e a s t  s o m e  of  which conta ined  s i g n i f i c a n t  va lues  i n  
z i n c  and gold.  The l a s t  125 m e t r e s  of t h e  ho le  i n t e r -  
s e c t e d  a T e r t i a r y  i n t r u s i v e .  Had t h i s  i n t r u s i v e  not  
been p resen t  t h e  hole  would have most probably pene t r a t ed  
o l d e r  Triassic  sediments and it would have determined 
t h e  na tu re  of  t h e  sediments beneath t h e  p y r i t e  zone. 
The h o l e  was not  deepened because, i n  t h e  event  t h a t  t h e  
i n t r u s i v e  a t  t h e  bottom o f  t h e  h o l e  i s  a dike,  
posed t o  a s i l l ) ,  much of  t h e  sedimentary sequence would 
have been skipped before  t h e  ho le  d r i l l e d  back i n t o  sed- 
iments.  

(as  op- 

There a r e  t h r e e  reasons f o r  r e q u i r i n g  an i n t e r s e c t i o n  
s t r a t i g r a p h i c a l l y  beneath t h e  sediments a l r eady  reached: 

F i r s t ,  t h e  p y r i t i f e r o u s  cherts r ep resen t  p a r t  
o f  a su lphide  system. 60 metres of t h e s e  s u l -  
phide-bearing rocks w e r e  i n t e r s e c t e d  b u t  t h e  
hole  (so long a s  it was sediments) d id  no t  go 
beyond them. 

Second, t h e  Phoenix o r e  body is surrounded by 
a l a r g e  a rea  of p y r i t e  which i s  sometimes des- 
c r i b e d  a s  a " p y r i t e  ha lo" .  

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



22 P A G E  

, 

Third,  sediments beneath those  a l r eady  i n t e r -  
s e c t e d  a r e  expected t o  belong t o  t h e  Basal 
Brooklyn Limestone, hos t  of t h e  Phoenix and 
ore bodies  and t h e  o b j e c t i v e  of t h e  1977 d r i l -  
l i n g .  

The p o s s i b i l i t y  t h a t  t h e  c h e r t s  i n t e r s e c t e d  i n  DDH 
77-1 belong not  t o  t h e  T r i a s i c  Brooklyn-Sharpstone seq- 
uence b u t  t o  t h e  underlying Knob H i l l  was considered 
s e r i o u s l y .  However, t h e  cherts came t o  be accepted  a s  
p a r t  of  t h e  sharpstone f o r  t h e  fol lowing reasons .  

c h e r t s  i d e n t i c a l  t o  those  found deeper i n  t h e  
ho le  w e r e  a l s o  found a t  140 - 150 metres over- 
l y i n g  a " g r i t "  of  ev ident  sharpstone a f f i n i t i e s .  

I n  a roadside s e c t i o n  e a s t  of  Midway, c h e r t s  can 
be seen underlying Upper Sharpstone. 

The presence of l imestone r epor t ed  by McIntyre 
Mines i n  t h e i r  DDH M4, a s h o r t  d i s t ance  t o  t h e  
no r th ,  s t r o n g l y  suggests  t h e  presence of Basal 
Brooklyn Limestone i n  t h i s  v i c i n i t y .  Such a sit- 
ua t ion  i s  not  e a s i l y  r econc i l ed  wi th  Upper 
Sharpstone l y i n g  on Knob H i l l  nearby. 

Cherts  a r e  a l i k e l y  type of rock t o  occupy t h e  
t r a n s i t i o n  phase from t h e  (Marine o r  l a c u s t r i n e )  
carbonates ,  t o  t h e  ( s u b a e r i a l )  sharps tones .  

Having concluded t h a t  i t  i s  necessary t o  reach t h e  
s t r a t i g r a p h i c  l e v e l s  beneath those  i n t e r s e c t e d  by DDH 77-1 
it then  becomes necessary t o  select d r i l l  ho le s .  

For reasons a l r eady  expla ined  deepening o f  DDH 77-1 
i s  n o t  proposed. The fol lowing d r i l l  s i tes  a r e  under 
cons ide ra t ion :  

R I D  T I N T O  C A N A D I A N  E X P L O R A T I O N  LTD. 
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Deepeninq of  McIntvre’s  ho le  DDH M4 T h i s  ho le  
has t h e  advantage of be ing  cheap (approximately 
$5 per  f o o t  f o r  reaming t o  616 f e e t ) .  A minor 
disadvantage i s  t h a t  much information might be 
lo s t  i f  t h e  s t r a t i g r a p h i c  l e v e l  i n t e r s e c t e d  i s  
s i g n i f i c a t n l y  lower than  t h e  lowest l e v e l  reached 
i n  DDH 77-1. 

A h o l e  on L i n e  19 South a t  340 m e a s t  dipping 
-55O on an azimuth of 320°. 
same l i n e  a s  77-1 would be expected, a f t e r  pen- 
e t r a t i n g  volcanics  t o  i n t e r s e c t  s t r a t i g r a p h i c  
l e v e l s  beneath those  reached by 77-1, 

Such a hole ,  on t h e  

A ho le  on L i n e  18 s o u t h  a t  480 m e a s t  dipping 
-70° on an azimuth o f  320°. 
d i r e c t e d  a t  t h e  I.P. anomaly on L i n e  18 s o u t h .  
Unlike t h e  I . P .  anomaly on L i n e  1 9  t e s t e d  by 
DDH 77-1, t h a t  on Line 18 g ives  t h e  impression 
of  be ing  open a t  depth.  The disadvantage of  s u c h  
a h o l e  i s  t h a t  200 metres would be spent  d r i l l i n g  
rock above t h e  s t r a t i g r a p h i c  l e v e l  requi red .  

T h i s  ho le  w o u l d  be 

-~ 

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



16 - CONCLUSIONS 

1. The anomaly on L i n e  1 9  S was shown t o  be due t o  
p y r i t e  and g raph i t e  i n  c h e r t y  rocks be l ieved  t o  belong 
t o  t h e  b a s a l  p a r t  of t h e  Upper Sharpstone sequence. 

2 .  The 100 m of pyr i te -bear ing  rocks,  t oge the r  with 
t h e  two samples wi th  s i g n i f i c a n t  va lues  of gold,  one of 
which con ta ins  s i g n i f i c a n t  z inc ,  i n d i c a t e  t h a t  t h e  rocks 
i n t e r s e c t e d  a t  t h e  bottom of DDH 77-1 a r e  wi th in  p a r t  of 
a su lphide  system of some magnitude. 

3 .  The Basal Brooklyn Limestone was not i n t e r s e c t e d  
b u t  i s  be l ieved  t o  be p resen t  a t  a lower s t r a t i g r a p h i c  
l e v e l  than  t h a t  reached by d r i l l i n g .  

4 .  I n  terms of t h e  model on which t h e  1977 d r i l l  
programme was based, t h e  Basal Brooklyn Limestone i n f e r r e d  
t o  be beneath t h e  sulphide-bear ing rocks of  t h e  Upper 
Sharpstone sequence s t i l l  deserves  t e s t i n g .  

5 .  The copper-bearing r e g o l i t h  descr ibed i n  sect ion 
11 should be i n v e s t i g a t e d  by an I . P .  survey. 

6.  Possible  l o c a t i o n s  f o r  d r i l l  ho les  t o  tes t  t h e  
Basal Brooklyn Limestone a r e :  

a )  t h e  l o c a t i o n  of McIntyre Hole DDH M4, 

b) L i n e  19  S, 340 m E a t  -55O a t  an azimuth a t  . 

c )  L i n e  18 S, 480 m E a t  -70° a t  an azimuth of 

320°. 

320°. 
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DESCRIPTION O F  T H I N  SECTION BY J. G. PAYNE 



J A M E S  V I N N E L L .  h.inn.ifrr 

J O H N  G. P A Y N  E. 1’11. D. Geologist 

Report f o r :  Robert Longe, 
R i o  Canex 

F’‘ ~. 
P.O. B O X  39 
8887 N A S H  S T R E E T  
F O R T  L A N G L E Y .  B.C. 
V O X  1 J O  

L ’ , - L  _ _ r  . - J 
I 

SEp 2 1 1377 

P H O N E  (604) 533-1155 

Sample Q-1 

The rock c o n s i s t s  of a f i n e  grained a n d s s i t i c  sediment cu t  by 
a n  a n d e s i t e  porphyry o r  f i n e  p o r p h y r i t i c  d i o r i t e ,  and subsequently 
c u t  and a l t e r e d  by two main ve in  s e t s .  

The sediment conta ins  s c a t t e r e d  qua r t z  g r a i n s  (5%) up t o  0.15 mm 
a c r o s s  i n  a very f i n e  grained matr ix  (0.002-0.050mm) composed of 
q u a r t z  ( 3 O % ) ,  c h l o r i t e  (40$), a c t i n o l i t e  ( l o $ ) ,  and Ti-oxide ( 2 0 % ) .  
A c t i n b l i t e  forms p r i sma t i c  t o  a c i c u l a r  c r y s t a l s  up t o  0.06 mm long. 
Ti-oxide occurs  i n  i r r e g u l a r  rounded g r a i n s  (0.01-0.02 mm a c r o s s )  and 
i n  c l u s t e r s  o f  g r a i n s .  Opaque minerals  a r e  minor i n  t h e  sediment. 
The sediment occupies about 20% of t h e  t h i n  s e c t i o n .  

sists o f  t h e  fol lowing mineralogy: 
The a n d e s i t e - d i o r i t e  occupies about 65-70$ of  t h e  rock. I t  con- 

p l a g i o c l a s e  (mainly 0.5-1.0 mm, b u t  up t o  1.5 mm} 555 
c h l o r i t e  ( i n t e r s t i t i a l  g r a i n s ,  unor ien ted)  25% 

mainly 0.08 mm long, b u t  up t o  0 .3  mm) lop 

surrounding i lmen i t e ,  0.01-0.04 mm) 5% 

surrounded by Ti-oxides) 5% 

a c t i n o l i t e  ( l a t h s  and f i b r o u s  aggrega tes ,  

Ti-oxide (commonly i n  patches and l e n s e s ,  and 

Opaque=flreni te  w i t h  minor p y r i t e  ( i l m e n i t e  

P lag ioc la se  i s  moderately a l t e r e d  t o  patches and g r a i n s  of 
a c t i n o l i t e  and c h l o r i t e .  I lmeni te  forms i r r e g u l a r  g r a i n s  and a l s o  
subhedral  l a t h s  up t o  1.5 mm long. P y r i t e  forms  i r r e g u l a r  g r a i n s  
commonly a s s o c i a t e d  w i t h  i lmeni te  and Ti-oxide. 

The o l d e s t  ve in  i s  a narrow qua r t z  ve in  which i s  o f f s e t  by l a t e r  - 

ve ins .  
The second v e i n  s e t  c o n s i s t s  of medium hornblende-ac t ino l i te  ( 0 . 0 8 -  - 

0.25 mm) i n  aggrega tes  of  p r i sma t i c  t o  i r r e g u l a r  g r a i n s ,  l o c a l l y  f i b r o u s  
and r a d i a t i n g ;  w i t h  medium grained qua r t z  commonly occupying c e n t r a l  
par ts  of  l a r g e r  ve ins .  Chalcopyri te  g r a i n s  (up  t o  0.15 mm)occur mainly 
i n  q u a r t z  i n  t h e  c e n t r a l  parts o f  t h e  ve ins .  The t o t a l  cha lcopyr i te  
content  of t h e  sample is  about 0.2%. P y r i t e  occurs w i t h  chzfcopyr i le ,  
and one g r a i n  of s p h a l e r i t e  was i d e n t i f i e d .  

The youngest ve in  s e t  c o n s i s t s  of  very f i n e  grained b i o t i t e  w i t h  
q u a r t z  and c a l c i t e  common i n  cen te r s  o f  ve ins ;  a n d t l o c a l l y  comprise 
t h e  e n t i r e  ve in .  (qua r t z  o r  c a l c i t e )  

S e t  1 (0.2$), s e t  2 ( l o % ) ,  s e t  3 (3-5P).  
The v e i n  s e t s  occupy the  fol lowing percentages o f  t h e  sample: 

7 
/ /. 

/I .Tohn Fayne, 
September, 1777 
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JAMES VINNELL. Man.igcr 

JOHN G. PAYNE. Ph. D. Geologist 

P.O. BOX 3 9  
8887 NASH STREET 
FORT LANGLEY. B.C. 
VGX 1JO 

PHONE (604) 533-1155 

Report for8 Rio Canex (R.V.Longe) Iz'C iC6*;4 

Sample Q-1: I d e n t i f i c a t i o n  of black mineral  

forms a medium grained (0.08-0.25 mm) aggregate of p r i sma t i c  t o  
i r r e g u l a r  equant c r y s t a l s ,  l o c a l l y  r a d i a t i n g .  C r y s t a l s  are  sub- 
t o  euhedra l  a g a i n s t  qua r t z  i n  t h e  cen te r s  o f  par ts  o f  t h e  vein.  
A s  wel l  t h e  ve in  conta ins  p y r i t e ,  very f i n e  grained aggrega tes  of 
b i o t i t e ,  and Ti-oxide i n  very f i n e  grained aggregates  and rimming 
p y r i t e ,  Chalcopyri te  and very minor s p h a l e r i t e  a l s o  a r e  p re sen t  i n  
t h e  v e i n  and i n  t h e  host rock. 

I n  t h e  rock t h e  opaque mineral  is  probably i lmen i t e  w i t h  very 
f i n e  grained intergrown hemati te  and Ti-oxides. 

The d a r k  green ( b l a c k )  mineral  i n  t h e  ve in  i s  hornblende. I t  

I PI". 
John Payne, 
September, 1977 
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STATEMENTS O F  Q U A L I F I C A T I O N S  
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STATEPENT OF QUALXFXCATIONS : 

Robert George Wilson 

Education - : 
B S c .  (Geology) 1976 University of British Columbia 

Experience : -. 

1976  Rio Tinto Canadian Exploration Limited 
- Mapping and geochemical sampling 

i n  south an6 c e n t r a l  B.C. 

1975 Cominco Limited (temporary) 
- Mapping and prospect ing i n  

carbonates, MacKenzie Mountains, N .W.T, 

1974 Cominco L i m i t e d  (temporary) 
- Mapping and prospect ing in 

carbonates, MacKenzie Mountains, N .F?,T, 

1973 Texas Gulf Incorporated (temporary) 
- Sampling and prospecting i n  

south and c e n t r a l  B.C. and Yukon 



STATEI.iE:N T OF QUAI; XFICATIONS 

R. V- Longe 

AClDE1bIIC 

1 9 6 1  B . 3 -  Na tu ra l  Sciences Tripos,  Cambridge Univers i ty  

1965 M.I,Sc. Geology M c G i l l  Un ive r s i ty  

- 

(Geological  Sciences)  

P-UCT ICAL 

1969-present  R i o  T i n t o  Canadian Explorat ion L t d ,  Vancouver BC 
- 

1967 
(summer) 

19 6 5-19 6 6 
( s w r u n e r s )  

1 9 6 4  

1962-19  63 

1 9 6 1  

Geologis t  involved i n  
var ious  a spec t s  of mineral  
exp lo ra t ion  i n  B.C., Yukon, 
and Alaska.  

Rmax Exploration 
Geological  mapping of 
Guichon Batholith, B. C, 

SeLco Exploratioa Ltd., 
Geological  Mapping of Archean 
Greenstone b e l t  south of 
James Bay , Ontario 

West Afr ican S e l e c t i o n  T r u s t  
Diamond e,xploxation i n  
Ivory  Coast and Mali, 
F T e s t  A f r i C ?  

Consol idated Afr ican Se lec t ion  Trust Ltd-, 
Mine Geologis t ,  
AF;watia, Ghana 

Scrra Leone S e l e c t i o n  T r u s t  Ltd. , 
Geologis t ,  reserve 
development department 
Yangema Mine, Sierra Leone 

, 
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DRILL CONTRACT 



/ 

This  A G R E E M E N T made t h i s  16th  day of July 1977,  

BETWEEN: R i o  T i n t o  C a n a d i a n  E x p l o r a t i o n  L i m i t e d  
615 - 555 B u r r a r d  S t r e e t  
Vancouver ,  B- C. V7X 1M8 

( h e r e i n a f t e r  referred to as the  "COMPANY1') 

AND : BERGERON DRILLING, MINING & EXPLORATION LTD, 
Box 461 
Greenwood, B,C. VOH 1 J O  

( h e r e i n a f t e r  referred t o  a s  t h e  "CONTRACTOR") 

WHEREAS t h e  COMPANY hereby requests t h a t  t h e  CONTRACTOR 

c a r r y  o u t  c e r t a i n  s u r f a c e  d iamond d r i l l i n g  and other services, on  

the COMPANY'S property, 8 k m  n o r t h w e s t  of .Greenwood, B,C. 

AND WHEREAS the CONTRACTOR hereby a g r e e s  t o  perform 
. sa id  diamond drilling a n d  other services requested,  u n d e r  the t e r m s  

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

1- SCOPE OF WORK 

The work i s  t o  c o n s i s t  of Series of d r i l l  holes, d r i l l e d  a t  
l o c a t i o n s  specified by t h e  COMPANY, 
of 984 feet  (300 metres) s h a l l  be d r i l l e d ,  s u b j e c t  t o  the 
COMPANY'S r i g h t  t o  t e r m i n a t e  f o r  non-compl iance  b y  the 
CONTRACTOR of t he  t e r m s  and c o n d i t i o n s  of t h i s  agreement, 
T o t a l  footage may be e x t e n d e d  beyond t h e  minimum amount, 
by m u t u a l  c o n s e n t ,  Holes s h a l l  be d r i l l e d  w i t h  BQ t o o l s  
p r o d u c i n g  1 7/16" d i a m e t e r  core, a s  f a r  a s  is reasonably 
p r a c t i c a l ,  
hole shall n o t  exceed 984 f ee t  (300 metres),  

A t o t a l  minimum footage 

E x c e p t  by m u t u a l  c o n s e n t  maximum depth of any 

2, CONMENCEMENT AND EXECUTION OF WORK 

Work shall be commenced on August  8, 1977 and  be carried 
o u t  w i t h  o n e  1 2  h o u r  s h i f t  w o r k i n g  seven d a y s  per  \c:ep.k 
a s  n e a r  s u c h  schedule a s  possible, 



THE CONTRACTOR HEREBY COVENANTS AND AGREES: - -c_ 

TO provide a l l  of t h e  required d r i l l i n g  machinery and associated 
tools  including, bu t  not  l imited to: Boyles 3 5 A  Drill o u t f i t  
complete with rods, casing, diamond set  items, f u e l ,  oil and 
grease etc. 

That d r i l l i n g  c r e w s  w i l l  follow good d r i l l i n g  p rac t i ce  and 
s h a l l  u se  due c a r e  and d i l igence  a s  s h a l l  e n a b l e  them t o  recover  
as  high a percentage of core  a s  t he  nature  of t h e  ground be ing  
d r i l l e d  s h a l l  permit. All cores  s h a l l  be de l ivered  t o  t h e  
COMPANY, in boxes provided by the  CONTRACTOR a t  t he  d r i l l  s i tes,  

That it s h a l l  be responsible for ,  and w i l l  pay promptly all 
costs and charges, incurred by i t s e l f  for labor ,  machinery, 
t o o l s ,  and supplies used i n  completing t h e  work hereunder SO 

t h a t  no l i e n  o r  o the r  such charge re la t2ve  t o  the CONTRACTOR, 
may be r e g i s t e r e d  aga ins t  the  COMPAhW o r  t he  property, 
CONTRACTOR shall be responsible f o r  the payment of all assess- 
ments  f o r  Workmen's Compensation, Hol iday  Pay, Canada Pension, 
Unemployment Insurance, Sales Tax, or other  such appl icable  
charges r e l a t i v e  t o  i t s  own labor and s u p p l i e s  purchased, 

The 

The CONTRACTOR s h a l l ,  a t  a l l  times enforce strict d i s c i p l i n e  
and maintain good order among i ts  employees and shall not  
r e t a i n  on t3e work any u n f i t  person or  anyone n o t  skilled i n  
t h e  w o r k  assigned t o  him, Any employee who i s  object ionable  
or unsa t i s f ac to ry  t o  the  COMPANY s h a l l  be removed from the 
work and replaced by an employee sa t i s f ac to ry  t o  the C O N p A w ,  

me CONTRACTOR s h a l l  keep h i s  camp and d r i l l  s i tes  free f r o m .  
w a s t e  and rubbish, and a t  t h e  completion of his work he shall 
leave t h e  camp area and a l l  d r i l l  sites a s  c lean  as  possible, 

The CONTRACTOR shall observe and comply with a l l  appl icable  
f e d e r a l  and provinc ia l  laws, regulat ions and  orders relating to 
t h e  performance of t h i s  contract .  

The CONTRACTOR or  i t s  personnel 
concerning d r i l l i n g  r e s u l t s ,  o r  
of the d r i l l  core b y  any person 
the  COMPANY. 

s h a l l  not  divulge any i n f o r m a t i o n  
permit access to,  or examination 
not s p e c i f i c a l l y  authorized by 

Should c a v i t i e s ,  loose o r  CaVincJ g r o u n d  o r  excessive water floi..rs 
be encountered i n  a hole SO t h a t  fu r the r  d r i l l h g  i n  t h a t  hole 
i s  dccmed impracticable, t h a t  hole may by mutual C O I I S C ~ I ~ . ,  bc 



abapdoned, and the  CONTRACTOR be paid a t  r a t e s  s o  specif ied 
herein for a l l  footage completed i n  t h a t  hole. However, should 
t h e  COMPANY r e q u e s t  t h a t  f u r t h e r  work be c a r r i e d  out i n  t h e  
ho le  beyond t h i s  po in t ,  then t h e  CONTRACTOR shall continue work 
in t h e  ho le  b u t  such continuing work shall be a t  FIELD COST r a t e s -  

bl The COMPANY s h a l l  provide, a t  no c o s t  t o  the  CONTRACTOR, a l l  
r i g h t s  of way of ingress  and egress  t o  a l l  lands t h a t  may be 
requi red  t o  enable t h e  CONTRACTOR t o  c a r r y  ou t  t he  work a s  
spec i f i ed .  The CONTRACTOR shall be permitted t o  c u t  and f e l l  
any timber on the  COMPANY'S property a s  may be required i n  t h e  
course of the  work hereunder, and the  COMPANY s h a l l  indemnify 
and save harmless the  CONTRACTOR from any assessment for 
stumpage or o the r  r e l a t e d  fees.  

5 .  THE COMPANY HEREBY AGREES t o  pay the CONTRACTOR f o r  footage 
d r i l l e d  and o the r  se rv ices  performed a s  follows: 

a )  Mobilization and Demobilization: t o  and from truck unloading 
poin t ,  n i l .  

- BQ 
b) D r i l l i m g :  0 -  500 f e e t  $14-00 per f o o t  

500 - 1000 f e e t  $15.00 per foot  
1000 - 1500 f e e t  $16.00 per foot  

c) Overburden penetrat ion and s e t t i n g  casing: 

0 -  20 f e e t  a t  $14.00 per foot  
20 - 50 f e e t  a t  $15.00 per foo t  
50 - 100 f e e t  a t  $16.00 per foot  

d) Reaming hole:  I f  required,  a t  F ie ld  Cost. 

@ I  Casing of hole, i f  required: A t  F ie ld  Cost. 

f) Dip-testing, o r  delay time, o r  o ther  time during which the  
CONTRACTOR'S crews are performing services, for t he  CO>IPANY 
not otherwise covered herein:  A t  Field Cost, 

Y) Cementing of d r i l l  ho les ,  and r e d r i l l i n g  of cementccl s e c t i o n  of 
hole:  I f  required, a t  Field Cost. 

h) Water s u p p l y :  The CONTRACTOR w i l l  s u p p l y  2500 fect, of w a t e r  l . i n ( %  
and pump for a maximum v e r t i c a l  l i f t .  of 600 feet .  1 n s t a l I : ; t i o t ~  
and removal s h a l l  be a t  Field C o s t ,  maintenance a t  $1.5,00 pz r  c t , t y -  
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D r i l l i n g  mud and addi t ives  i f  required: A t  c o s t  p l u s  10%. 

Mud mixing time, i f  d r i l l i n g  i s  in te r rupted  due to'lost 
c i r c u l a t i o n  etc,  s h a l l  be a t  F ie ld  Cost, 

Standby: If requested by the  CONPAW, a t  $30-00  per hour, 
Chargeable f o r  e i g h t  hours per s h i f t  only. 

F i e ld  c o s t s ,  where applicable,  shall be: $10-00 per man-hour 
p lus  10%- 

THE CONTRACTOR AGREES: 

Transportation: 
t o  and from the  job s i t e ,  

To provide t ransportat ion f o r  i t s  personnel 

Core boxes: To 'supply for $4.00 a box, l i d s  a t  $1-00 each, 

Board and lodging: To supply a t  no c o s t  t o  t h e  COMPANY t he  
accommodation and board f o r  i t s  personnel. 

That delays caused by breakdowns, the  f a i l u r e  of equipment, 
t h e  absence of f u e l ,  spare  pa r t s ,  b i t s  and o the r  items of 
equipment necessary f o r  t he  e f f e c t i v e  operation of the d r i l l ,  
s h a l l  be a t  no  cos t  t o  the COMPANY. 

- GENERAL 

The CONTRACTOR s h a l l  save and hold harmless t h e  COMPAhT froin 
and aga ins t  a l l  s u i t s  OK claims a l leg ing  damage o r  i n ju ry  
( including death) t o  any person or property t h a t  may OCCUK o r  
t h a t  may be al leged t o  have occurred, i n  t h e  course of t h e  
performance of t h i s  Agreement by t he  CONTRACTOR whether such 
claim s h a l l  be made by an employee of the  CONTRACTOR o r  by 
a t h i r d  par ty  and whether o r  not it s h a l l  be claimed t h a t  t h e  
a l leged  damage o r  i n j u r y  ( including death) w a s  caused through 
w i l l f u l  o r  negl igent  a c t  o r  omission of the CONTRACTOR, i t s  
off icers ,  se rvants ,  agents o r  employees or a w i l l f u l  o r  
negl igent  a c t  o r  omission of any of i t s  sub-contractors o x  any 
of t h e i r  o f f i c e r s ,  servants ,  agents o r  employees; and, a t  
i t s  own expense, the  CONTRACTOR s h a l l  defend any and all such 
ac t ions  and pay a l l  l e g a l  charges i n  conncction therewith 
together  with a l l  cos t s  a n d  other expenses a r i s i n g  therefrora.  
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b) me CONTRACTOR s h a l l  n o t  be I k l d  l i a b l e  f o r  any loss o r  
damage suf fered  by  r e a s o n  Of any cause beyond its a c t i v e  
c o n t r o l  such a s  r io t s ,  strikes, l o c k o u t s ,  A c t s  of a d ,  or 
f a i l u r e  of t r a n s p o r t a t i o n  - 

C) Under: the f o r e g o i n g  t e r m s  and c o n d i t i o n s  t h e  CONTRACTOR 
does n o t  g u a r a n t e e  t o  d r i l l  any hole t o  any s p e c i f i e d  d e p t h ,  
me CONTRACTOR w i l l  however, expend e v e r y  r e a s o n a b l e  e f f o r t  
t o  complete a l l  holes t o  t h e  s a t i s f . a c t i o n  of the COMPAXY. 

d) The CONTRACTOR s h a l l  invoice the COMPANY for $2000 when the 
d r i l l  i s  s e t  up and t h e r e a f t e r  semi-monthly fo r  f o o t a g e  
d r i l l ed  a n d  other services performed- Such i n v o i c e s  shall 
be due a n d  p a y a b l e  w i t h i n  30 days of the i n v o i c e  d a t e .  

e) The CONTRACTOR w i l l  a long w i t h  the f i n a l  i n v o i c e ,  forward  t o  
the COMPANY c e r t i f i c a t i o n  by the Workmen's Compensation Board 
that the  CONTRACTOR is i n  good s t a n d i n g  w i t h  the  Board, 

€ 1  This c o n t r a c t  may n o t  be a s s i g n e d  or  s u b l e t  w i t h o u t  t h e  
w r i t t e n  c o n s e n t  of t h e  COMPANY. 

I N  WITNESS WHEREOF t h e  COMPANY and the CONTRACTOR 

s e t  t h e i r  hands t h i s  day  of 1977. 

RXO TINTO CANADIAN EXPLORATION LTD, 

BERGERON D R I L L I N G ,  M I N I N G  AND EXPLORATION L?.' 
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 TO:^' a t  i o n  REPORT No -A -9 
PAGE No. 1 BONDAR-CLEGG & COMPN-L^TD.' -7 DATE: September 2 6 ,  1977 

615 - 555 B u r r a r d  S t r e e t  Samples s u b m i t t e d :  September 16 ,  197 
V ncouver ,  B.C. CERTIFICATE OF ASSAY R e s u l t s  completed:  September 26 ,  197 
V7X 1 M 8  

3 herebe t d f g  that the following are the results of assays made by us upon the herein described P u l p  samples. 

MARKED 

772301 

GOLD 

Ounces 
per Ton 

0.31 

Value 
mr Ton 

SILVER 

Ounces 
per Ton 

cu  

Percent 

0.07 

Zn 

Percent 

3.16 

Fe 

Percent 

13.01 

Percent Percent Percent Percent 

TOTAL VALUE 
PER TON 

(2000 LBS.) 

\ 

4 ,  
ince of British Colunfbia Registered Assaye 



To:J T i n t o  Exp lo ra t ion  

PAGE No. 1 BBNDAR-CLEGG 8i COMPANY 

615 - 555 Burrard S t r e e t  
Vancouver, B. C. 

t 

WE@~%ZPIFICATE OF ASSA 
v7x 1M8 

Samples Submitted: August 2 4 ,  1977 
R e s u l t s  Completed: August 3 0 ,  1977 
PROJECT: 8612 - 5 1  

SE? 9 1 1977 
3 fTk?rdlQ fpr f i fg  that the following are the results of assays made by us upon the herein described Pulp samples. 

MARKED 

,- 

C 23962 

23 963 

23964 

23 965 

GOLD 

Ounces 
per Ton 

0.004 

0.003 

<o. 002 

0.003 

Value 
t x r  Ton 

SILVER 

Ounces 
per Ton Percent Percent Percent Percent Percent Percent Percent 

1 PERTON 
(2000 LBS.) 
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T v : A  T i n t o  Canadidn E x p l o r a t i o n  Ltd.  REPORTNo 3 - 667 
PAGE No. 1 BBNDAR-CLEGG & COiMPANY LTD. DATE: August 29 ,  1977 

Samples submi t ted :  August 23 1977 
R e s u l t s  completed: August 29 ,  1977 

PROJECT: 8613 

615 - 555 Buraard  S t r e e t  
Vancouver, B.C. CERTIFICATE OF ASSAY 
V7X l M 8  

QECEI\IE~ 

AtJC 3 I 1977 

c o r e  samples. 2 fTPr2bQ C P d i f t  that the following are  the results of assays made by us upon the herein described 

MARKED 

C 301757 

GOLD 

Ounces 
per Ton 

<o. 002 

Value 
Der Ton 

SILVER 

Ounces 
per Ton 

c u  

Percent 

<o. 01 

Percent Percent Percent Percent Percent Percent 

TOTAL VALUE 
PER TON 
(2000 LBS.) 

\ 



REPORTNo A ,  - 580 TO:> T i n t o  Canadian Explora t ion  Ltd. 

PAGE No. 1 BBNDAR-CLEW & COMPANY LTD. DATE: August 18, 1977 

BECE~EPRTIFICATE OF ASSAY 
615 - 555 Burrard S t r e e t  4 

Samples submitted: August 11, 1977 V:.ncouver, B. C. 
v7x 1M8 Resu l t s  completed: August 18, 1977 

PROJECIG: 8606 
_- 

o r e  
3 fiPr&?!Jg ItPrfifg that the following are the results of assays made by us upon the herein described 

- 

MARKED 

C 23962 

23 963 

23 964 

23 965 

GOLD 

Ounces 
per Ton 

Value 
Der Ton 

SILVER 

Ounces 
per Ton 

~ 

cu  

Percent 

0.64 

1.20 

2.75 

2.10 

U 

Percent 

0.00 

0.00 

0.00: 

0.00: 

Percent Percent 
-~ 

Percent Percent 

samples. 

TOTAL VALUE 
PER TON 

Registered Assayer, P r o v i n c a  w&-- - d  sh Colurrlbia 



A P P E N D I X  NO. 3 

GEOPHYSICAL INTERPRETATION:  MEMORANDUM 

BY J. McCANCE 



TO: C .  Spence 

From: J. McCance 
R. Longe -%! 

/L 
i t  1. 

Inter-Office Memorandum File No. . . $ ~ ~ ~ ~ .  b. .(JLd \ 

A 

Subject: Queen C l a i m s  -- Geophysics 
.J'JL 2 1 1977 

A f t e r  a complete review of  a l l  r e p o r t s  on hand r e l a t i n g  
t o  t h e  Forshaw and Queen claims, I d e f i n i t e l y  ag ree  t h a t  t h e  r e s u l t s  
of  t h i s  r e c e n t  IP  survey  suppor t  t h o s e  o f  McIntyre ' s  ea r l ie r  work on 
o u r  Queen c l a i m s .  I t  is  q u i t e  permissable  t o  assume from t h e s e  I P  
r e s u l t s  t h a t  b o t h  d isseminated  and massive s u l p h i d e  m i n e r a l i z a t i o n  
as t a b u l a r  bodies and i n t e r m i t t e n t  l e n s e s  are p r e s e n t  nea r  bo th  t h e  
upper and l o w e r  c o n t a c t s  of  a b a s a l  (Brooklyn) Limestone u n i t  and 
t h e  su r round ing  Sharpstone l i t h o l o g i e s .  U n f o r t u l a t e l y  t h e  evidence 
i s  complex and a l t e r n a t i v e s  t o  t h e  fo l lowing  i n t e r p r e t a t i o n  such 
as m i n e r a l i z e d  zones i n  t h e  o v e r l y i n g  v o l c a n i c  rocks  should n o t  be 
d i smis sed  l i g h t l y .  C e r t a i n l y  d r i l l i n g  i s  warran ted  t o  t e s t  both  t h e  
g e o l o g i c a l  hypo thes i s  and geophys ica l  anomalies as a nex t  and perhaps 
f i n a l  s t a g e  o f  e x p l o r a t i o n .  

PHYSICAL PROPERTIES DATA - REVIEW 

A s  an a i d  towards d e f i n i n g  anomalies f r o m  t h e  t h r e e  l i n e s  
of I P  d a t a  r e f e r e n c e  w a s  made t o  t h e  p h y s i c a l  p r o p e r t y  d a t a  acqu i r ed  
f o r  t h e  Forshaw c l a i m s .  However, a f t e r  a s h o r t  s t a t i s t i c a l  a n a l y s i s  
it w a s  concluded t h a t  no appa ren t  I .P .  t i m e  decay e f f e c t  w a s  i n d i c a t e d  
by any o f  t h e s e  a n a l y s e s  and consequent ly  I must conclude t h a t  t h e  
l a b o r a t o r y  o p e r a t i o n  w a s  n o t  completed s a t i s f a c t o r i l y .  N o  f u r t h e r  
i n f e r e n c e s  r ega rd ing  t h e  p h y s i c a l  p r o p e r t i e s  of  t h i s  g e o l o g i c a l  
environment should  be a t tempted  from t h i s  d a t a  se t .  

DATA PRESENTATION 

On t h e  a t t a c h e d  s h e e t s  (scale 1 : l O O O )  I have r e p l o t t e d  a l l  
anomalous I P  data f o r  l i n e  1 8 s  and 1 9 s  by us ing  t h e  v a r i o u s  pseudosec t ion  
p r e s e n t a t i o n s  c o r r e c t e d  f o r  t h e  e f f e c t  of  topography on t h e  expansion 
of t h e  d i p o l e - d i p o l e  a r r a y .  This  c o r r e c t i o n  a l though t e d i o u s  i s  
p a r t i c u l a r l y  impor t an t  i n  t h i s  i n s t a n c e  when narrow bodies  are suspec ted  
and a c c u r a t e  d r i l l  s i tes  are necessary .  A qu ick  check of t h e  pseudosec t ion  
p repa red  by Marsh and Sexsmith,  1 9 7 7  from t h e  Phoenix d a t a  and by 
F. S c o t t ,  1 9 6 7  from t h e  McIntyre survey d a t a  w i l l  r e v e a l  a l l  omissions 
i n  t h e  r e p l o t t e d  d a t a .  D a t a  omi t t ed  du r ing  t h i s  c o r r e c t i o n  p rocess  
because of  space  requi rements  would n o t  have a f f e c t e d  t h e  d e f i n i t i o n  
of  anomalies o r  t h e  l o c a t i o n  of  t h e  v a r i o u s  recommended d r i l l  sites. 
S lope  c o r r e c t i o n s  w e r e  n o t  completed f o r  l i n e  9s. 

. . . .  2 
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Together  w i t h  xe rox 'd  r ep roduc t ions  of  t h e s e  s l o p e  c o r r e c t e d  
pseudosec t ions  .a xerox 'd  segment of  Robert  Longes Dwg. G-8511- 
Geology, Queens claims has  been used as a base  map fo r  d i s c u s s i o n  
purposes .  

DATA INTERPRETATION 

The 1 9 7 7  Phoenix survey  w a s  des igned  t o  relocate and d e t a i l  
an anomalous locale i d e n t i f i e d  from I P  surveying  completed f o r  
McIntyre i n  1967. For t h e s e  purposes  it w a s  s u c c e s s f u l .  However, 
t h i s  n e a r  s u r f a c e  in fo rma t ion  has  shown t h e  o r i g i n a l  t a r g e t  anomalies 
t o  be more complex t h a n  a n t i c i p a t e d  between 1150'E (350mE) and 1950'E 
(600m3) on l i n e  1 8 s  and l i n e  1 9 s .  An a d d i t i o n a l  anomaly recognized 
between 1950'E (600mE) and 2350'E (720nlE) on t h e s e  l i n e s  does appear  
t o  relate t o  a s i n g l e  a l though somewhat i n t e r m i t t e n t  source .  This  
anomaly w a s  unde tec t ed  on l i n e  18s and the  c u r r e n t  coverage must be 
cons ide red  incomplete  over t h i s  l a t t e r  f e a t u r e .  

L ine  1 9 s  

Four p o t e n t i a l d r i X l t a r g e t s  were i d e n t i f i e d  on t h i s  l i n e .  

Anomalv A: 

The source  i s  i n t e r p r e t e d  as a semi-massive t o  massive 
s u l p h i d e  l e n s  a t  o r  n e a r  a change i n  l i t h o l o g y .  
be o u r  best target  and i s  i d e n t i f i e d  as ex tending  between l i n e s  1 7 s  
and 20s. The anomaly on l i n e  1 9 s  is  i n d i c a t e d  by a 2 t o  5 t i m e s  back- 
ground f requency  e f f e c t  response  a s s o c i a t e d  wi th  t h e  300 ohm-metre 
r e s i s t i v i t y  contour .  
greater t h a n  500 ohm-zietres t o  less than  200 o h m  m e t r e s  i s  i n t e r p r e t e d  
as a l i t ho log ic  boundary which has  been a r b i t r a r i l y  i d e n t i f i e d  as t h e  
300 ohm-metre contour  l i n e .  I f  Longe's model of t h e  s t r a t i g r a p h y  
i n  t h i s  area i s  correct t h e n  t h e s e  h i g h e r  r e s i s t i v i t y  zones would 
i n d i c a t e  sha rps tone  and v o l c a n i c  rock u n i t s ,  whi le  t h e  lower r e s i s t i v i t y  
v a l u e s  may be i n t e r p r e t e d  as a l imes tone  u n i t .  However, t h i s  zone 
may e q u a l l y  r e p r e s e n t  a more conduct ive  hor izon  w i t h i n  t h e  vo lcan ic s .  
This  l a t t e r  p o s s i b i l i t y  i s  cons ide red  remote as it would r e q u i r e  a 
much g r e a t e r  t h i c k n e s s  of v o l c a n i c  mater ia l  t h a n  c u r r e n t l y  recognized 
or  p o s t u l a t e d .  The source  i s  i n t e r p r e t e d  as e x i s t i n g  below 1 0 0  m e t r e s  
and does n o t  appear  t o  approach s u r f a c e .  

I t  i s  believed t o  

The g r a d i e n t  i n  r e s i s t i v i t y  v a l u e s  from v a l u e s  

Anomaly B: 

The source  of t h i s  anomaly appears  t o  be narrow and r e l a t i v e l y  
sha l low.  
boundary as does  t h e  source  o f  anomaly A. However, a zone of  ' N R '  
v a l u e s  immediately unde r ly ing  anomaly B on t h i s  l i n e  i s  taken  t o  imply 
c o n d i t i o n s  so conduct ive  t h a t  expansion of t h e  survey  a r r a y  could  n o t  
i n c r e a s e  t h e  c u r r e n t  pen9t  r a t i o n .  Such c o n d i t i o n s  are anomalous 

I t  is  i n t e r p r e t e d  as  l y i n g  a t  o r  n e a r  t h e  s a m e  l i t h o l o g i c  

. . . .  3 
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and p r e s e n t  a c h a l l e n g e  t o  any follow-up d r i l l  program f o r  exp lana t ion .  
A s  c u r r e n t l y  i n t e r p r e t e d  t h i s  target  would remain s e p a r a t e  f r o m  t h a t  
i n t e r p r e t e d  as the  source  of anomaly A. 

Anomaly C: 

The source  appears  t o  be narrow, a t  a shal low depth  wi th  
t h e  up-dip end l o c a t e d  i n  t h e  i n t e r v a l  between 420r?E and 453iii.E. The 
a s s o c i a t i o n  w i t h  h i g h e r  r e s i s t i v i t y  i s  i n t e r p r e t e d  as i n d i c a t i n g  
m i n e r a l i z a t i o n  w i t h i n  e i ther  v o l c a n i c  o r sha rps tone  hos t  l i t h o l o g i e s .  
D r i l l  tests of anomalies A and B w i l l  s u b s t a n t i a l l y  c o n t r i b u t e  towards 
an e x p l a n a t i o n  of t h e  sou rce  f o r  t h i s  anomaly. 

Anomaly D: 

T h i s  f e a t u r e  w a s  p r e v i o u s l y  recognized on the  McIntyre 
survey  and i s  i n t e r p r e t e d  t o  ex tend  t o  w i t h i n  30M of t h e  s u r f a c e .  
I t  i s  i n t e r p r e t e d  as a s t e e p l y  d ipp ing  ( a p p r o ~ i m a t e l y 6 0 ~ )  t a b u l a r  
s o u r c e  of narrow width.  C o r r e l a t i n g  h igh  res i s t iv i t ies  may sugges t  
a d ike  as t h e  source  o r  m i n e r a l i z a t i o n  a long  a c o n t a c t .  With r e f e r e n c e  
t o  Longe's model t h i s  anomaly i s  s p a t i a l l y  l o c a t e d  a t  o r  n e a r  t h e  
upper c o n t a c t  o f  t h e  basal l imes tone  u n i t .  

Line 18s 

One complex anomaly i s  recognized  on this l i n e .  Label led  
'AB' t h e  s o u r c e s  are b e l i e v e d  t o  be s i m i l a r  t o  t h o s e  d e s c r i b e d  on 
l i n e  19s, a l though a much closer s p a t i a l  r e l a t i o n s h i p  e x i s t s  on l i n e  
18s. 

A narrow, n e a r  s u r f a c e  t a b u l a r  body w i t h  a s s o c i a t e d  
r e s i s t i v i t i e s  g r e a t e r  t han  500 ohm metres o v e r l i e s  a l a r g e r  sou rce  
below 100 metres, a s s o c i a t e d  wi th  lower resist ivit ies.  Sulphide 
m i n e r a l i z a t i o n  i n  f a v o u r a b l e l i t h o l o g i e s  are suspec ted  as these 
source  f e a t u r e s .  

Line 9 s  

Th i s  reconnaissance  l i n e  w a s  completed i n  t h e  v i c i n i t y  of 
t h e  Pasco showing t o  t e s t  for t h e  presence  of a deeper  source .  
N o  d e f i n i t e l y  anomalous c o n d i t i o n s  are i n d i c a t e d .  However, an 
i s o l a t e d  response  i n  excess  o f  3% frequency e f f e c t  a s s o c i a t e d  wi th  
an unusual  r e s i s t i v i t y  zone i s  l o c a t e d  on t h e  pseudosec t ion  p r e s e n t a t i o n  
a t  6\37. A rule-of-thumb estimate of the  depth  t o  t o p  would p l a c e  t h e  
t o p  o f  t h e  s o u r c e  a t  250 metres below s u r f a c e .  A p r e f e r r e d  d r i l l  

. . . .  4 
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collar co-ordinate has been given to test this feature although such 
a hole is not recommended based on this interpretation of the IP 
results. The Pasco showing area does not appear to produce an 
anomalous electrical response. 

DISCUSSIONS AND REXOMMENDATIONS 

McIntyre Zone 15E 

From data obtained during detail traverses on lines 18s and 
19s, several source bodies have been interpreted. All anomalous re- 
sponses indicate weak sulphide mineralization nowhere approaching the 
5% Cu grades of the B.C. mine. Probable grades around 1% Cu are 
anticipated if copper sulphide mineralization is encountered. Other 
sources for this IP effect such as clay minerals, magnetite etc. do 
not seem to present as satisfactory an explanationto these observations 
as does sulphide mineralization or graphite.Disseminated sulphides 
an.d semi-massive to massive sulphide lenses and tabular bodies present 
between and within separate lithologies present the most satisfactory 
explanation for these IP anomalies. The plan view provided with this 
discussion illustrates an attempt at geophysical extrapolation using 
all the available Riocanex and McIntyre geological and geophysical data. 

Several anomalous IP responses further south originally recognized 
by McCance from McIntyre data have been erroneously represented on 
this map and will require revision at a later date. 

Drill testing of the IP anomalies,recognized on line 18s 
and 19s is definitely recommended. Preferred drill collar positions 
for diamond drilling as indicated below have been located, keeping 
in mind that several sources may be narrow and will require accurately 
positioned collars and down hole tests to ensure a satisfactory 
explanation of potentially su1phi.de bearing sources. A progressive 
sequence for the drill operations is suggested from the hole numbers. 

Hole #1 Line 19s/518mE -80° grid W 137 metres 
objective: source of anomaly A- primary test 

Hole # 2  Line 18s/495mE vertical to slope 137 metres 
objective: confirmation test of source to anomally A 

Zole #3 Line 18s/457mE vertical to slope 91.5 metres 
objective: confirmation test on anomaly B on line 18s 

Hole#$ Line 19s/375mE vertical to sea level 91.5 metres 
objective: primary test of anomaly B 

. . . .  5 
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Hole #5 ( t e n t a t i v e )  Line 19s/440m.E v e r t i c a l  t o  s lope  50 metres 
o b j e c t i v e :  source of anomaly C 

H o l e  #6 Line 19s/645mE v e r t i c a l  t o  s e a  leve l  50 metres 
o b j e c t i v e :  source of anomaly -D-primary t es t  

NOTE: Angles are re la t ive t o  h o r i z o n t a l  being t h e  sea l e v e l  su r f ace .  

L i n e  9E 

Although no d e f i n i t e  geophysical t a r g e t  e x i s t s  d r i l l i n g  f o r  
geo log ica l  purposes could be of a s s i s t a n c e  i n  geophysical i n t e r p r e t a t i o n  
by us ing  t h e  fol lowing d r i l l  c o l l a r  pos i t i on .  

L9E, 710MW -70° t o  s lope  d r i l l i n g  towards g r i d  E 350m. 

J M / j  d 

J. McCance 
J u l y  18 ,  1977  
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APPENDIX NO. 4 

RESULTS OF ROCK GEOCHEMICAL ANALYSIS  

ON CORE FROM DDH 77-1 
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12 .  GEOPHYSICS 

I n  1976 McIntyre Mines Ltd.  developed t h e  I . P .  
anomaly shown i n  o u t l i n e  i n  F igu re  7. (For f u r t h e r  
d e t a i l s  see B.C.  Department of Mines assessment  r e p o r t  
number 1 0 8 2 ) .  This  anomaly was confirmed a long  two 
l i n e s  (19s and 18s) by Phoenix Geophysics Ltd.  f o r  
Riocanex du r ing  June 1977, (B.C. Department o f  Mines  
assessment  r e p o r t  f i l e d  Sep t .  2 ,  1977) .  The r e s u l t s  
of t h e s e  two surveys  w e r e  combined by J, McCance i n  
1977 (F igure  8 & 9 and Appendix 2 ) .  McCance's 
i n t e r p r e t a t i o n  sugges t ed  a number of  su lph ide  b e a r i n g  
sources ,  t h e  m o s t  s i g n i f i c a n t  of which l i e s  a t  approx- 
i m a t e l y  150 m depth on bo th  l i n e s .  

R 1 0  TINTO CANADIAN EXPLORATION LTD. 
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P a r t  of Geologic Map showiw 1 . P .  Anomalies 
and D r i l l  Hole Locations. I .  P, Anomaly 

DDH Diamond D r i l l  H o l e  
See Figure 4 ( i n  pocket) for complete map 
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lLoCAT1oN ' GREENWOOD, B.C.  LINE 19 

~ 
AZIMUTH : 320° 

RIO TINT0 
600hiE 

I 

D ESC Rl PT I ON METERS 
from I to 

CANADIAN EXPLORATION LIMI7ED 
DIAMOND DRILL RECORD I HOLE NO : D D I ~  77-1  

.92 

PROPERTY : QUEEN/KING CLAIMS 
t 

26.05 m R T I A R Y  VOLCANIC : 
Light  brown t o  green mat r ix ,  rectangu- 

( f e l d s p a r ) .  S l i g h t  f i z z i n g  wi th  a c i d .  
Frequent r u s t y  f r ac tu res ,  probably 
p y r i t e .  Phenocrysts 1 - 2 m m .  

.92-1.83 C o r e  h igh ly  broken t o  
rubbled. 
1.83-3.82 C o r e  h i s h l v  t o  moderately 

\ l a r ,  f i n e  gra ined ,  phenocrysts,  

/DIP : 55O LENGTH : 304.19m ELEVATION : 4300' C l a i m  N o .  : 

/STARTED : August 8 t h ,  1977 CORE SIZE : BQ DATE LOGGED : Aug. 9-29 SECTION : 

lPURPoSE : TEST I P  ANOMALY RELATED TO PHOENIX STRATIGRAPHIC MODEL CONTRACTOR: C . BERGERON 

I CASING 
I 

I I I broken. 
I 

/ 3.82+ Core l i g h t l y  t o  moderately 

1 
SAMPLE FOOTAGE 

N O  



SAMPLE 
from to NO DESCRIPTION 

METERS 

Contact w i th  below s h a r p  a t  30° t o  c o r  
a x i s .  

~ 

26.05 39.95 TERTIARY DYKE: 
Brown mat r ix ,  f e l d s p a r  and b i o t i t e  
phenocrysts some c a l c i t e  and minor 
hornblende. Phenocrysts coarse  qrainecl 
t o  4mm. 
26.05-26.45m: Mixed vo lcan ic  and 

sharps tone .  Some pyr i te  i n  sharp- 
s tone .  

28.56 - 28.96') s h o r t  s e c t i o n s  of  
31.21 - 32.21) vo lcan ic  a s  .92-26.O5,i4: 

\ f i n e  qrainefi  qreen mat r ix  and f i n e  
q ra ined  whi te  f e l d s p a r  and c a l c i t e  
phenocrysts .  Contact-with below sha$p 
and i r r e q u l a r  a t  90u co re  a x i s .  

39.95 40.65 SHARPSTONE: 
2mm-2cm white  angular  c h e r t  fraqments 
i n  a f i n e  gra ined ,  green s l i g h t l y  limy 
ma t r ix .  Considerable p y r i t e  i n  ma t r ix ,  
Some t h i n  hemat i te  f r a c t u r e  f i l l i n g s .  
Contact w i th  b e l o w  sharp ,  a t  2 O U  t o  
core  a x i s .  

W* 

- 

40.65 57.52 TERTIARY DYKE: - 
Contact w i th  above s h a r p  a t  30" t o  corq 
a x i s .  Very f i n e  gra ined ,green ,  
s l i g h t l y  limy mat r ix ,  w i th  f i n e  grainec.  
phenocrysts a t  35"to core a x i s .  
f i n e  s r a i n e d  mafics .  Contact w i th  
below s h a r p  between 2 broken p i eces .  

Some 

I 
A A M  L 269 
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LENGTH 
FOOTAGE 

from to 



RIO TINT0 CAMADlAN EXPLORATION LIM 
DIAMOND D R l U  RECORD . 

METERS 'r from I to DESCRIPTION 

\ 59.18 66.78 TERTIARY D W :  
Light  green t o  green,  very f i n e  
g ra ined  matr ix ,  whi te  and green 
Dhenocrvsts of c a l c i t e ,  fe ldsDar and 
hornblende. Severa l  r u s t y  f r a c t u r e s  
p r e s e n t .  Some f r a c t u r e s  c a l c i t e  healed 
Contact w i th  b e l o w  sha rp ,  i n  rock a t  - 
25" t o  co re  a x i s .  r I I 

I I 

66.78 I 83.24 AGGLOMERATE : 
I I I D i f f e r e n t  from above, fraq-ments same 
I I I s i z e  ranqe .1 - 2.5 b u t  most a r e  l c m  

d iameter .  Fragments a r e  green,  white,  
b l ack  and brown. Many compositions,  
mostly c h e r t s  some c a l c i t e ,  e s p e c i a l l y  
a s  very f i n e  g ra ined  fragments.  A l s o  
p re sen t  a r e  fragments of vo lcanic  
rock,  s i m i l a r  t o  t h a t  s t a r t i n q  a t  

I 86.98m. It has  l a r g e  (.5cm) phenocryst 
I o f  f e l d s p a r  and a l s o  con ta ins  b i o t i t e  

I - 
and hornblende. Frequency of  fragmeni 
v a r i e s  qu ick ly  and o f t e n ,  from n i l  

R A M L 249 

HOLE NQ: 
TED 

DDH 77-1  

PAGE NO: 
3 

LENGTH 
SAMPLE FOOTAGE 

NO from 13 
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DIAMOND DRILL RECORD 
HOLE NQ: 

DDH 7 7 - 1  
PAGE NP- 

4 

v LENGTH 
SAMPLE FOOTAGE 

from to NI! from to D ESC RlPT I ON METERS 

t o  l o t s .  Matrix i s  brownish, very 
f i n e  crrained o f t e n  wavy bedded ( s o f t  
sediment deformation?-) Bedding 45O 
t o  co re  a x i s  a t  68.00m. Beddins 10-35O 
t o  core  a x i s  a t  75.2m. This u n i t  
con ta ins  very l i t t l e  p y r i t e  a s  compare(l 
t o  sharps tone .  F i n a l  30cm con ta ins  a 
l a r g e  abundance of  vo lcan ic  fragments.  
Contact w i th  b e l o w  sharp,  i n  rock a t  
15" t o  co re  a x i s .  

83.24 86.98 TERTIARY DYKE: 
Fine qra ined ,  white  c a l c i t e  and a med- 
ium qreen mafic,  t o o  small  t o  d i s t i n q -  
u i s h  i n  a very f i n e  qra ined ,  qreenish  
when wet )mat r ix .  Contact w i th  below 

:harp i n  rock a t  80' t o  core  a x i s .  

86.98 90.69 TERTIARY DM(E: 
-~-- Coarse q ra ined  f e l d s p a r  and c a l c i t e  

phenocrysts  ( .5cm) a l s o  b i o t i t e  
maqnet i te  an6 hornblende mafics i n  a 
brown, f i n e  g ra ined  matrix. 
Contact w i th  below sharp:  i n  rock a t  
75Oto core  a x i s .  

-- 

90.69 103.75 TERTIARY DYKE: 
A s  83.24 - 86.98m - Poss ib le  beddinq 

30" t o  core a x i s  a t  96.63m. P y r i t e  
noted near  con tac t  w i th  below. 

_ _  
98.13 - 98.86 T e r t i a r y  Dyke: Coarse , 

~- ~. 

~- ~ 

gra ined  phenocrysts ,  a s  86.98 - 90.6p. 
98.86 - 99.43 T e r t i a r y  Dyke: F ine  graibed.  

1 

i I 
R A t4 L 219 
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DIAMOND DRILL RECORD ~ 

HOLE NQ. 
DDH 77-1 

5 

L 

PAGE N2: 

& SAMPLE 
NO DESCRIPTION METERS 

from to 

99.43 - 99.62 S h a r - t o n e :  A s  51.52 - 
59.18, some pyr i te .  Contact w i th  
below sharp ,  i n  rock a t  45" t o  co re  
a x i s .  

LE N GTH FOOTAGE 
from to 

1 

124.91 

a x i s .  I 

130.30 TERTIARY DYKE: 
As 86.98 - 90.69: F i r s t  68cm has s l i g h d  
green c o l o r , p o s s i b l y  from sharps tone  
d i g e s t i o n .  Core h igh ly  broken t o  
rubbled129.25cm t o  130.20. S o l i d  core 
b i t s  show fraqments cemented w i t h  
c a l c i t e .  Probable f a u l t  zone. Contact 

- ~- 

_ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
& P J T I  rock.  Poss ib le  

r e a c t i o n  r i m .  Contact wi th  below a t  
50° t o  co re  a x i s .  
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I DIAMOND DRILL RECORD . 
‘HOLE NQ: 

PAGE NO: 
DDH 77 - 1 

6 

METERS 
from to 

130.30  138.02 
ppb PPm PPm 

LE N GTH SAMPLE FOOTAGE 

NO from to PPm % 
D E SC R IPT I 0 N 

SHARPSTONE: 
A s  119.44 - 124.91 .  More c a l c i t e  
v e i n i n g  and  c a l c i t e  h e a l e d  f r a c t u r e s .  
F r e q u e n t l y  t h e s e  a re  p a r t i a l l y  p y r i t e  
f i l l e d ,  e s p e c i a l l y  131.10 t o  132 .41 .  
O f t e n  p y r i t e  h a s  red s p o t s ,  p o s s i b l e  
o x i d a t i o n .  F r e q u e n t  f r agmen t s  w i t h  a 
b l u i s h  color A t  133.30 n e a r  v e r t i c a l  
( w i t h  r e s p e c c  t o  core a x i s )  f r a c t u r e .  



DIAMOND DRILL RECORD 
PAGE NO: 1 7 

HOLE NQ: 

b DDH J7-1 1 
! METERS r from I to 

c u  Fe Au Zn 

Yo PPb PP"7 
LE N GTH 

SAMPLE FOOTAGE 

Ncl from to PPm 
I 

DESCRIPTION 
A s  

PPm 
I I I I Contac t  w i t h  b e l o w  a r b i t r a r v  over  

7723062 

I I I 1 0  c m s .  

146.53 300 1 . 6 2  40 - - 

I 

I I I 

147.24 

141.14 1147.24 I CHERT 2 : 

149.27 CHERT 1: 
As 138.02 - 141.14m. I r r e q u l a r l y  

I I I Greenish w h i t e ,  moderatelv t o  l i a h t l v  

I 

~ ~~ 

f r a c t u r e d ,  massive c h e r t .  Minor 
f r a c t u r e  f i l l i n g s  by above u n i t  and 
p y r i t e .  Some CHERT 1 w i t h  poss ib l e  
s h a r p s t o n e  f rasments  a s  i n t e r b e d s .  

I I I Also verv  f i n e  s r a i n e d  a r e e n  
' ?fragments  i n  t h e  c h e r t .  

Cha lcopyr i t e  specs  a t  146.57,146.65 
and  146.77. Contac t  w i t h  b e l o w  

I I I \ sharD a t  47" t o  core a x i s  

I I I o ccu r inq ,  wh i t e  and s r e e n ,  a n s u l a r  
t o  sub-angular  c l a s t s  of c h e r t  and 
q u a r t z ,  t o g e t h e r  w i t h  ' s w i r l e d '  
c h e r t ,  i n  a f i n e  g r a i n e d ,  b i o t i t e  r i c h  

I I I brown ma t r ix .  C h a l c o w r i t e  sDecs a t  
147.57, 147.82, 148.00,148.39, and  
148.56m. Contac t  w i t h  b e l o w  

I I I a r b i t r a r v  ove r  l0cms. 

[ - -  I I 
R .  A . M .  L. 260  
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DIAMOND DRILL RECORD 

I 

HOLE NQ: 
DDH 77-1 

I 

PAGE NO- 
8 

SAMPLE FOOTAGE LENGTH cu  Fe Au Zn A s  
ppm % PPb PPm PPm from to  NO from to DESCRIPTION METERS 

4 

149 .27  152.33 PSEUDOBREXCA: 
Green, f i n e  qra ined ,  pseudobrecca. 
( i .e . :  small  anqular  i n s i t u  fragments 
havinq fuzzy b o r d e r s ) .  Probably a 
s i l i c a t e  r i c h  composition wi th  c h l o r i t 4  
impart inq a qreen color. 'Mat r ix '  i s  
s l i g h t l y  darker ,  b u t  t o o  f i n e  gra ined  
t o  de f ine .  A t  150.27 f r a c t u r e s  become 7723063 152.60 136 1.93 20 
more s i l i c a  r i c h  and wh i t e r .  Some 
c a l c i t e  f r a c t u r e s .  152.30 p o s s i b l e  
c h e r t  fragments,very f i n e  gra ined .  
Chert fragments i n f r equen t  bu t  i n c r e a s e  
i n  s i z e  downhole. P y r i t e  p re sen t ,  b u t  
very minor. Contact wi th  b e l o w  a r b r i t - -  
r a r y  over  l0cms. 

I 

- - 

1 I 1 I I 

U Y  u A L . U c . b - r r  -.I- -I -...--- ---------- I 
forms. Maybe up t o  5% over  s h o r t  
s e c t i o n s .  Occasional c h a l c o p y r i t e  

153.33 1 178.201 GRIT:  
A s  above, except  c h e r t  fragments 
v i s i b l e  and more f r equen t .  Unknown 
b lack  mineral  ( i l m e n i t e  ?) occur r ing  
a c  a m a t r i u  and  a q  nmall needlelike 

I 

~~ ~ 

specs. To ta l  su lph ides ,  t r a c e .  
152.33 - 153.89: Average su lphide  7723064 153.60 40 5.6 - - 

t r a c e .  Unknown b lack  mineral  C301757 154.81 <Ol% 
( i l m e n i t e  ?)  s h o r t e r  s e c t i o n s  t o  5% 

I I I Also 153.36 - 153.63 i s  massive chera .  I I I I I I I I 
I . 

153.89 - 154.69: Fewer  fragments I 
visible ,  and decrease i n  su lph ides  t 4  
a t r a c e .  

~~ 

154.69 - 155.10: Fragments i n c r e a s e  
i n  frequency b u t  not  i n  s i z e .  
Unknown b lack  mineral  ( i l m e n i t e  ? 1 

~~ 
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I IHOLE NQ: 
R10 TINTO CANADIAN EXPLORATION LIMITED 1 

ru’ 
?F.TERS 

from I to 

DIAMOND DRILL RECORD 

I 

SAMPLE FOOTAGE c u  Fe Au Zn AS 
LENGTH 

NO from to ppm % ppb wpm ppm 
DESCRIPTION 

p y r r h o t i t e  specs .  Sulphide less 
than  1%. ~ 

hea led  f r a c t u r e s ,  and c h e r t  fraqmentg 
i n c r e a s e  but  a r e  v a r i a b l e .  To ta l  7723066 171.44, 24 9 . 1  ( 1 5  
su lphide  t r a c e .  Unknown b lack  miner , i l  
lvk, b u t  l o c a l l y  may be near 5% a s  
a t  171.50 - 171.60. Pseudo o o l i t e  
s t r u c t u r e  171.97 - 171.99. Chert  
l e n s  172.10 - 172.20. Py r i t e  , 
cha lcopyr i t e ,  i l m e n i t e  specs  
throushout .  C a l c i t e  ( l imes tone)  a t  
172.56 - 172.60. Matrix m a t e r i a l  
has  a p a l e r  green c o l o r .  Af t e r  172., 

i s  f i n e r  gra ined .  
bedding t o  co re  ax i s  40”. 

170.90 - 174.30: B i o t i t e ,  ca lc i te  

- - 

- - 30 unknown b lack  mineral  ( ilmenite?#7723067 173.83 7 4.05 5 
A t  174.26~1 possibte 

I 

L DDH 77-1 1 
1””‘ P O  



RIO TINTO CANADIAN EXPLORATION LIMITED 
DIAMOND DRILL RECORD DCH 77-1 

METERS 
from I to DESCRIPTION 

I I 

2%. Contact w i t h  below a r b i t r a r y  
over  20cm. 

s e c t i o n s  (184.06 - 184.20) have a 
maze of f i n e  c a l c i t e  s t r i n g e r s .  Y 

184.26 - 187.66: AS 178.20 - 182.15, 
I I I h i a h e r  dearee of matr ix .  minor t o  

moderate g r a p h i t e  Sulphides , p y r i t  
c h a l c o p y r i t e  and hemati te  t o  5% as 
a t  187.15 - 187.25. Avera-qe 3% 

187.66 - 189.10: Massive c h e r t  wi th  
n i l  t o  moderate g r a p h i t e .  Sulphides  
1-2%. 

189.10 - 189.83: Chert f rasments  Dlus 
a hiqh deqree of q r a p h i t e  matr ix .  
Sulphides 3%. Contact w i th  b e l o w  
qradual  over  l O c m s .  

I I I 

R A M 1. 269 

PAGE NC?: 
11 

SAMPLE FOOTAGE cu Fe Au Zn As 
LENGTH 

ppm % pps ppn p p m  NO from $0 

1 
I I I 1 I I I I I ! 

- 7723070 181.60 20 4.01 15 - 
7723071 182.08 660 12.4 3600 220,00C71000 
above aqsayed 0.07% 13.01$0.31”~ 3.16% 

I 

- - 7723072 183.00 83 2.95 35 

I I 1 I 
I I I I I I 

1 77230731 185.251 100 6.4 I - - 95 - - 77230741 187.081 156 6.7 I3550 I 



RIO TINTO CANADIAN EXPLORATION LIMITED 
DIAMOND O R l U  RECORD . 

METRES 
from to 

‘F 

227.72 304.19 

304.19 

L 

W 

R A M L 289 

I 

SAMPLE FOOTAGE LENGTH NO f rorn to 
DESCRIPTION 

TERTIARY DYKE: 
Coarse qrained,  whi te  (some wi th  
p inkish  r e a c t i o n  r i m s ) ,  feldspar and 
b i o t i t e  phenocrysts  i n  a g reen i sh  
( s l i g h t l y  brown p a s t  231m) f i n e  g r a i n e l  
mat r ix .  F i r s t  1 5 c m  is very f i n e  gra ined .  
Possible r e a c t i o n  r i m ?  

END OF HOLE 

. ~~ 

~ 

~~~~ ~~ ~ ~~ ~~ ~ 



[HOLE NQ: 
RIO TINTO CANADIAN EXPLORATION LIMITED 1 

METERS 
from to 

192.00 195.25 

Y 

195.25 198.82 

198.82 215.15 

R A M L 2 8 0  

PAGE NO: 
12 

cu Fe AU Zn As 
ppb plsm ppm 

LENGTH 
SAM P l E  FOOTAGE 

NO from to ppm % 
DESCRIPTION 

189.83 - 191.00: P a r t i a l l y  f ragmental  
chert ,  p l u s  some matr ix .  Minor 7723075 190.23 90 3.98 45 - - 
s h o r t  zones of massive chert .  
Sulphides 2% C a l c i t e  ve in ing  and 
f i l l i n g .  Contact  w i t h  below s h a r p  
i n  rock. 

( sha rps tone ) .  Some c a l c i t e  f i l l i n g .  
Limy open space f i l l i n g s .  Contact 
w i th  below s h a r p  i n  rock a t  55'to 
co re  a x i s .  Sulphides  less than  1%. 

191.00 - 192.00: Fragmental grey chert 

-- TERTIARY DYKE: 
Coarse g ra ined  feldspar,biotite,hornbl4ndet 
phenocrysts i n  a brown f i n e  g ra ined  
mat r ix .  A l s o  coa r se  gra ined  green 
mineral  w i th  and without  pink r e a c t i o n  

c o n t a c t ,  poss ib ly  a r e a c t i o n  r i m  . 
Contact w i t h  below - s h a r p  and i r r e g u l a r  
i n  rock a t  l o u  t o  co re  a x i s .  Minor 
c a l c i t e  p lus  magnet i te .  

r i m s .  Matrix i s  g reen i sh  near  t o p  I 

TERTIARY DYKE: 
Medium gra ined ,green  o l i v i n e ?  and 
hornblende? phenocrysts .  C a l c i t e  
f r a c t u r e  f i l l i n g s  and c r y s t a l s .  Dark 
g r e e n , f i n e  gra ined  mat r ix ,  s l i g h t l y  
limy i n  s p o t s .  Contact w i th  below 
s h a r p  i n  rock a t  25" t o  core a x i s .  I 

I 

'IXRTIARY DYKE: I I 
As 192.00 - 195.25. 4 p y r i t e  f i l l e d  
s l i c k e n s i d e d  f r a c t u r e  s u r f a c e s  a t  
211.88m, 212 76m, 213.96m, 214.63m. - 



HOLE NQ: 
RIO TINTO CANADIAN EXPLORATION LIMITED 

DIAMOND DRILL RECORD ~ DDH 77-1 I 
SAMPLE FOOTAGE 

NO from to 
D E SC R IPT I ON LENGTH cu Fe Au Zn A s  

ppm % ppb PPm PPm 
i very f i n e  a r a i n d  

76  77230 
215.15 - 216.03m:As 1 9 1 . 0 0  - 1 9 2 . 0 0 ,  

whi te  and grey angular  fragments 
(Sharpstone?) .  Fragments angular  
and e longated ,  no t  a t r u e  fragmental  
Matrix grey t o  b l ack ,  very f i n e  
qr& ned, non l i m y .  Minor c a l c i t e .  

- - 215.50 47  2 .40.  30 

I I I cha lcommite  2%. 217 .47  t o  221.  OOm. 

7723077 220.20 
7723078 223.27  
7723079 224.37 
7723080 227.30 

221 .00  - 227.72m su lphides  1%. 
S i l i c a  ( w h i t e  and b l a c k )  ve in ing  
( t h i n )  th roushout .  Beddins l o u  t o  

I I - - 84 2 .52  1 5  
2 .60  10 7 0  

27 2 .75  5 
54  2 .87  5 

- - 
- - 
- - 

I I I c o r e  a x i s  a t  223.3Om, beddina 3 O U  t o  
1 I 

- d 

core a x i s  a t  225.85m. 227 .28  - 227 .  
36 i r r e s u l a r  t e r t i a r y  s i l l /dyke .  

I 8Ooto core  a x i s .  

I I I 

R.A.M.L. 2 6 0  



R10 TINTO CANADIAN EXPLORATION LIMITED 

2.5 

/LOCATION : LIiW 1 9  350mE 

TERTIARY VOLCANIC : 5 -3 
V e r y  f i n e  q ra ined  phenocrysts ,brown t o  
qreen weatherinq, occas iona l  c l o t s  of  
whi te  f e l d s p a r ?  phenocrysts .  

DIAMOND DRILL RECORD 

5 -3 
I 

AZIMUTH : 140° 

I 
2 9 . 1  TERTIARY VOLCANIC : 

I n t e r l a y e r e d  qreen,brown and purp le  
mat r ix ,  medium q ra ined  phenocrysts .  I 
Phenocrysts much more abundant t h a n  
volcanic  1 above. Average s i z e . 2  c m .  

DIP : 50° LENGTH : 106.98 m ELEVAT 7: ON : C l a i m  No. : I 

I 

r 

/STARTED : 

and b i o t i t e .  
I 

DATE LOGGED :A2g. 15, 1977SECTION : 

L I I 

2 9 . 1  154.6 SHARPSTONE : 
I 1 White and green mainly angular  fragment, I 
1 .2 t o  2 c m  diameter ,averaqe .5 c m  of  I 1 

LOGGED BY : R.G. WILSON 1977 COMPLETED : 1967 D I P  TESTS : I 

1 
I 

METERS I from I t o  

c h e r t  and qua r t z  composition set i n  a I 1 I 

green,  f i n e  gra ined ,  s l i g h t l y  limy I I 

I ma t r ix .  F i r s t  4.3m i n  box extremely I 

DESCRlPTl ON 

r 0 I 2.5 1 TERTIARY VOLCANIC : 
I I 

Coarse gra ined  phenocrysts  t o . 7  c m  
diameter of f e l d s p a r  and b i o t i t e .  Gree r  
weatherinq mat r ix .  

LENGTH 
SAMPLE FOOTAGE 

NO from to 

1 1 I I I I I I I 

I 1 I I I 1 8 1 1 



R r 
i 
t 

LENGTH SAMPLE FOOTAGE 
from to NI! from to 

DESCRIPTION METERS 

crumbled, may be weatherinq f e a t u r e  
due t o  excess l i m e .  Contact w i th  
below qradual  over  1 m. 

54.6 67.8 CHERT AND'ISWIRLSTONE !' ( c h e r t  2&1 of DDH 77,-1)  
White, angular, " i n  p lace"  fragments. 
I n  p l aces  s l i g h t l y  limy. I n  p laces  

0 TINTO CANADIAN EXPLORATION LIM 
DIAMOND DRILL RECORD 

brownish co lo red  wi th  white  s w i r l s  
t h r o g h o u t .  
60.5-61.0 T e r t i a r y  Volcanic a s  0-2.5m. 
63.0-67.4 T e r t i a r y  Volcanic as  0-2.5m.. 

--I------ ~ ~ _ _ _ ~ ~  I 
I I I 

HOLE NQ: 
TED 

M- 1 1 

67.8 

82 

3 PAGE NO: 

I 

8 2  TERTIARY DYKE: 
S imi l a r  t o  0-2.5m 

\ 

END O F  AVAILABLE CORE 
End only  very approximate, core dumped 
from 1 box. 

I 



R10 TINTO CANADIAN EXPLORATION LIMITED 
DIAMOND DRILL RECORD 

fraqments of  c h e r t  and qua r t z  
composition set i n  a g r e e n , f i n e  grainec 
s l i g h t l y  limy mat r ix .  F i r s t  6.5m 
h iqh ly  broken. May correspond wi th  
ho le  on l i n e  19  a t  350mE. Occasional 
(10cm) s h o r t  s e c t i o n  s i m i l a r  t o  c h e r t  
and”swir1stoneYchert  1 o r  DDE 77-1) 
28.5 inc rease  i n  Py content  over  s h o r t  

21.5-27.5 T e r t i a r y  Dyke. Coarse 
d i s t ance .  

g ra ined  phenocrysts of f e l d s p a r  and 
b i o t i t e  to.7cm, average .5 c m  diameter. 
Matrix green to brown weathering. 

. 60.5 82 .0  CHERT ANDttSWIRLSTONE1:(chert 2 & 1 o r  DDE-1 77-1) 
White t o  green: in  p lace  ‘angular  
fragments of c h e r t  and q u a r t z .  Brown 

I 

i 
1 and g r e e n , f i n e  g r a i n e d , s i l i c a t e  r i c h  I I I 1 matr ix  with whi te ,  i r r e g u l a r ,  ve ins .  I I 



R 

,Q 

FOOTAGE SAMPLE 
N O  

0 TINT0 CANADIAN EXPLORATION blM 
DIAMOND DRILL RECORD ~ 

/LENGTH 1 
I I I 

These occur mostly at t o p  of sequence 

82.0 93.5 TERTIARY DYKE: 
As 21.5 - 27.5m 

93.5 1 I END OF AVAILABLE CORE 

i 

I 

i I 

HOLE NP: 
TED 

M- 2 1 
2 

LE N GTH 
FOOTAGE SAMPLE 

N O  from to 

R A M L 2 a n  



A P P E N D I X  NO. 2 

D R I L L  LOGS: RELOGGING O F  McINTYRE 

D R I L L  HOLES M 1  AND M 2  



COST STATEMENT 
QUEEN CLAIMS (COP) 

DiAPIOPID DRILLING 
AUGUST 13-29, 1977 

_I- SALARIES & WAGES 

R.G. W i l s o n  (13-30 P d g )  18 days @$45/day $ 813.00 
R.V. Longe (16-22,27-29 A u g )  10 days @$88jclay -- 889.00 $ L690.00 

EMPLOYEE BENEFITS  338 . 00 

_I-- R I O C W E X  CAMP EQUIP MEN^ 

28 m a n  days @ $3,OO/man day 84.00 

DIFMCND DRILLING 

3ergerorL Drilling Ltd .  16612 -45 

----.--- FOOD CI ACCGNnhX3ATUON 806.90 

-.. AS::kYS ----_I- : bOJYDAR-CLEGG & COMPANY 

1 C? $0.60 each 
21 @ $1.90 each 
1 @ $5.50 eacl: 

2 1  @ $3-50 each 
5 @ $4.50 each 
L 6) $5.00 each 
1 @ $5.50 each 
1 @ $6.50 each 
4 @$12,00 each 

2 1  Sample Preps (3 $1.25 each 

SUPPLIE_S 

TRAVTL 
-.__I 

Fixed Wing 
Budget R e n  t - A - C a r  
O t h e r  

FUEL 

-REPORT PREPARATION 

$ -60 
39.90 
2.50 

73.50 - 

22.50 
. I  

5.00 
5.50 
6.50 

48.00 
26.25 230.25 

1 ,  

366.99 

$ 71.45 
723.55 
84.05 879.05 

92.39 

1149.09 

TOTAL $22249.12 










