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1. INTRODUCTION 

Between  A p r i l  1  a n d  December 3 0 ,  1 9 8 7  Noranda E x p l o r a t i o n  Company, 
L i m i t e d  ( n o  p e r s o n a l  l i a b i l i t y )  o f  1050  D a v i e  S t r e e t ,  V a n c o u v e r ,  B . C .  
c o n d u c t e d  a  b a s e  and  p r e c i o u s  m e t a l  e x p l o r a t i o n  programme o n  t h e  Hope 
p r o p e r t y .  

Work c o n s i s t e d  o f  d e t a i l e d  g e o l o g i c a l  mapping /p rospec t ing  on t h e  Hope 
Grid  e s t a b l i s h e d  d u r i n g  t h e  p rev ious  y e a r ,  i n  a d d i t i o n  t o  g e o p h y s i c a l  HLEM 
c o n d u c t o r  and  m a g n e t i c  su rveys .  Th i s  was fo l lowed by a  t r e n c h i n g  programme 
and two diamond d r i l l  h o l e s .  

2. LOCATION AND ACCESS 

The C h a p l e a u  p r o p e r t y  i s  l o c a t e d  some 6  k i l o m e t r e s  S.E. of S locan ,  B.C.  
a t  l o n g i t u d e  117O25'W a n d  l a t i t u d e  4g044 'N o n  N.T.S. map s h e e t  8 2 ~ / l l ,  
w i t h i n  t h e  Slocan Mining D i v i s i o n .  

A c c e s s  i s  good v i a  logg ing  roads  from Highway {I6 a l o n g  Lemon Creek Road 
and t h e n  Chapleau Creek Road which p a s s e s  t h e  e a s t e r n  boundary of t h e  Hope 3  
and 4 c la ims .  

3. TOPOGRAPHY AND VEGETATION 

The C h a p l e a u  p r o p e r t y  encompassing Cameronian Creek i s  g e n e r a l l y  s t e e p  
i n  t e r r a i n  wi th  a  maximum r e l i e f  o f  2700 f e e t  and  a  maximum e l e v a t i o n  o f  
5900 f e e t .  

T h e  m o u n t a i n s i d e  i s  c o v e r e d  w i t h  f a i r l y  m a t u r e  t r e e s  a n d  s p a r s e  
undergrowth.  Slopes  a r e  mainly s o u t h e r n  e x p o s u r e  w i t h  a  t h i n  t o  m o d e r a t e  
l a y e r  of s o i l  and /o r  t a l u s .  

4. PROPERTY INFORMATION 

T a b l e  /I1 i s  a  l i s t  o f  10 c l a i m s  (47 u n i t s )  which a r e  owned by Chapleau 
Resources Ltd .  of Cranbrook,  B.C.  

The p r o p e r t y  i s  c u r r e n t l y  under o p t i o n  t o  Noranda E x p l o r a t i o n  Company, 
Limited (no pe r sona l  l i a b i l i t y ) .  
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5.  PROPERTY HISTORY 

M a j o r i t y  o f  work c o n d u c t e d  o n  t h e  Chapleau p r o p e r t y  p r i o r  t o  1985 was 
c e n t e r e d  on t h e  Hope 2 c la im.  

The f o l l o w i n g  summarized h i s t o r y  ( p r i o r  t o  1960) was t a k e n  from L i t t l e  
1960 : 

" T h e  p r o p e r t y  w a s  n o t  p r o d u c t i v e  d u r i n g  t h e  p e r i o d  o f  e a r l y  
development,  from 1898 t o  1901. I n  1926 i t  was a c q u i r e d  by Pe idmont  
M i n e s ,  L i m i t e d ,  who e x t e n d e d  t h e  underground workings  i n  a n  e f f o r t  
t o  d e l i n e a t e  t h e  d e p o s i t s  and they  i n s t a l l e d  a n  a e r i a l  t ramway a n d  
m i l l .  I n  1928 and t h e  e a r l y  p a r t  of 1929 n e a r l y  400 t o n s  of o r e  was 
mined and t r e a t e d  b e f o r e  t h e  mine and m i l l  were s h u t  down. I n  1 9 4 8  
and 1951, 25 and 12 t o n s  of o r e  were  sh ipped  by l e s s e e s .  

I n  t h e  p e r i o d  1 9 2 8  t o  1951 i n c l u s i v e ,  525 t o n s  of o r e  was produced,  
y i e l d i n g  156,477 pounds z i n c ,  50,216 pounds  l e a d ,  a n d  1 , 9 8 4  o u n c e s  
s i l v e r .  The p r o p e r t y  was examined  i n  J u l y  1950,  by A.B. I r w i n  of 
t h e  Geological  Survey". 

A c c o r d i n g  t o  A1 l e n  ( 1 9 8 6 )  t h e  p r o p e r t y  was examined and sampled by E. 
C a l d w e l l  i n  1949 f o r  C o n s o l i d a t e d  Min ing  and  S m e l t i n g  Co. (C.M. S. C .  1.  
R e s e r v e  c a l c u l a t i o n  o f  t h e  G l o r y  Hole by C.M.S.C. sugges ted  a p o t e n t i a l  o f  
about  143,000 t o n s  g r a d i n g  7.7 o u n c e s  p e r  t o n  s i l v e r ,  7 . 9 %  l e a d  a n d  1 7 . 4 %  
z i n c  ( A l l e n  1986) .  



D u r i n g  1985  C h a p l e a u  R e s o u r c e s  L t d .  c o n d u c t e d  a  p r e l i m i n a r y  c o n t o u r  
s o i l  geochemical  and magne tome t e r  s u r v e y  a  l o n g  w i t h  a  g e o l o g i c a l  m a p p i n g  
programme c o n t r a c t e d  t o  Donald G .  A l l e n  of  Vancouver, B.C.  

The p r o p e r t y  was o p t i o n e d  by Noranda E x p l o r a t i o n  Company, Limited i n  
1 9 8 6 .  D u r i n g  t h e  p e r i o d  O c t o b e r  1  t o  D e c e m b e r  3 0 ,  1 9 8 6  a  g r i d  w a s  
e s t a b l i s h e d  o v e r  t h e  minera l . ized showings on t h e  p r o p e r t y .  The t a r g e t  was a  
sed imenta ry  h o s t e d  a n d / o r  s k a r n  r e l a t e d  mass ive  s u l p h i d e  d e p o s i t  ( ~ n - P b - A g )  . 
Ten o n e  k i l o m e t r e  w i n g l i n e s  were  c u t ,  spaced a t  100 met re  i n t e r v a l s  a l o n g  a  
900 m e t r e  b a s e l i n e  s t r i k i n g  Az. 2900, fo l lowed  by a  s o i l  g e o c h e m i c a l  s u r v e y  
c o n s i s t i n g  o f  410 s o i l  samples.  

G r i d  e s t a b l i s h m e n t  a n d  s o i l  s a m p l i n g  w e r e  c o n t r a c t e d  t o  Amex 
E x p l o r a t i o n  S e r v i c e s  by Noranda E x p l o r a t i o n  Company, Limited.  

One l a r g e  a r e a  a n o m a l o u s  i n  z i n c  was d i s c o v e r e d ,  w i t h i n  which  were  
numerous i n d i v i d u a l  o r  mul t i -e lement  Pb, Ag, Cu, Au anomalous zones.  

Two d i s t i n c t  t r e n d s  were d e l i n e a t e d .  One was g r i d  eas t -west  ( p a r a l l e l  
t o  b e d d i n g )  w i t h  t h e  o t h e r  b e i n g  g r i d  n o r t h - s o u t h .  Bo th  a p p e a r  t o  b e  
a s s o c i a t e d  w i t h  e x i s t i n g  mass ive  s u l p h i d e  m i n e r a l i z a t i o n .  

6. GEOPHYSICAL PROGRAMME 

6 . 1  I n s t r u m e n t a t i o n  

The  SE-88 s y s t e m  i s  a  H o r i z o n t a l  Loop E .M.  s y s t e m  m a n u f a c t u r e d  by 
S c i n t r e x  o f  C o n c o r d ,  O n t a r i o .  T h i s  u n i t  d i f f e r s  f r o m  t h e  n o r m a l  HLEM 
s y s t e m s  s u c h  a s  t h e  MaxMin I1 i n  t h a t  i t  measures w i t h o u t  r e g a r d  t o  phase 
t h e  r a t i o  of s i g n a l  ampl i tudes  b e t w e e n  a  r e f e r e n c e  f r e q u e n c y  o f  1 1 2  H e r t z  
and  i n d i v i d u a l  s i g n a l  f r e q u e n c i e s  o f  337 Hz. ,  1012  Hz. and 3037 Hz, The 
s i g n a l  d i f f e r e n c e  i s  i n t e g r a t e d  o v e r  a  pe r iod  o f  8  o r  16 seconds i n  o r d e r  t o  
i m p r o v e  t h e  s i g n a l  t o  n o i s e  r a t i o .  The SE-88 d a t a  i s  pl .o t ted  i n  p r o f i l e  
fo rm a t  a  map s c a l e  o f  1 : 2 , 5 0 0  and  a  p r o f i l e  s c a l e  o f  1 cm = 20%.  The 
s u r v e y  employed a  1 0 0  m e t e r  c o i l  s e p a r a t i o n  w i t h  r e a d i n g s  recorded a t  25 
met re  i n t e r v a l s  ( s e e  Drawing #3) .  

The m a g n e t o m e t e r  s u r v e y e d  employed  a  f i e l d  a n d  b a s e  s t a t i o n  package 
a l s o  manufac tu red  by S c i n t r e x  o f  C o n c o r d ,  O n t a r i o .  The MP-3/IGS s y s t e m  
r e c o r d s  t h e  T o t a l  M a g n e t i c  F i e l d  w i t h  a n  a c c u r a c y  of  1 t o  2 nano T e s l a s .  
A l l  applicab1.e c o r r e c t i o n s  have b e e n  a p p l i e d  t o  t h e  d a t a  t o  m a i n t a i n  t h i s  
a c c u r a c y .  R e a d i n g s  w e r e  r e c o r d e d  a t  1 2 . 5  met re  i n t e r v a l s  and t h e  r e s u l t s  
a r e  p l o t t e d  on Drawing # 2 



6.2 Discuss ion  o f  R e s u l t s  

Ten l i n e s  o f  HLEM .( SE-88) and magnet ics  were completed on t h e  Chapleau 
Option  ope Grid)  i n  May 1987 w i t h  t h e  r e s u l t s  e v a l u a t e d  t h i s  month. 

The SE-88 E .M.  s u r v e y  h a s  mapped a  number of conduc t ive  f e a t u r e s  w i t h  
t h e  most p r o m i n e n t  b e i n g  a  w i d e  ( 2 0 0 +  m e t r e s )  p a c k a g e  e x t e n d i n g  b e t w e e n  
L i n e s  l O l O O E  a n d  10800E a t  t h e  n o r t h  end o f  t h e  g r i d .  A n o t i c e a b l e  o f f s e t  
o r  d i s r u p t i o n  of t h e  c o n t i n u i t y  o f  t h i s  p a c k a g e  i s  n o t e d  t o  o c c u r  b e t w e e n  
L i n e  19600E and  L i n e  10700E s u g g e s t i n g  t h e  p r e s e n c e  o f  a  p o s s i b l e  f a u l t  
s t r u c t u r e .  Note t h a t  t h e  conduc t ive  package i s  t e r m i n a t e d  a t  t h e  w e s t  a n d  
e a s t  e n d s ,  h o w e v e r ,  f u r t h e r  E.M. s u r v e y i n g  t o  t h e  n o r t h  on l i n e  10900E may 
d e t e c t  a d d i t i o n a l  c o n d u c t i v i t y .  D e f i n i t i o n  o f  d i s c r e t e  z o n e s  o f  
c o n d u c t i v i t y  w i t h i n  t h i s  w i d e  p a c k a g e  h a s  n o t  b e e n  a t t e m p t e d  due t o  t h e  
complex conduc t ive  n a t u r e  of  t h i s  s o u r c e .  

Low r e s i s t i v i t y  b a c k g r o u n d  i s  r e c o r d e d  o v e r  t h e  m a j o r i t y  o f  L i n e s  
lOlOOE and 10200E n o r t h  of  S t a t i o n s  10325N and  10200N r e s p e c t i v e l y .  ( T h i s  
i s  m a n i f e s t e d  a s  a  s m a l l  p o s i t i v e  o f f s e t  o f  t h e  HLEM p r o f i l e  d a t a ) .  Two 
zones of  narrow, d i s c r e t e  c o n d u c t i v i t y  a r e  mapped a t  L . 1 0 0 0 0 ~ / 1 0 3 1 0 ~  a n d  a t  
L . 1 0 8 0 0 ~ / 1 0 2 6 5 ~  both  hav ing  low ampl i tude  E.M. s i g n a t u r e s  a l o n g  w i t h  a  s h o r t  
s t r i k e  l e n g t h .  A t h i r d  response  i s  mapped a t  1 0 7 0 0 ~ / 1 0 6 0 0 ~  and whose  E.M. 
s i g n a t u r e  s u g g e s t s  t h a t  t h e  s o u r c e  i s  o f  l i m i t e d  d e p t h  e x t e n t .  A 
p o s s i b i l i t y  of a  c u l t u r e  r esponse  h a s  been sugges ted  due  t o  t h e  p r e s e n c e  o f  
a  t h i c k  s t e e l  c a b l e  c r o s s i n g  t h e  l i n e  a t  a  sha l low a n g l e  nea r  t h i s  l o c a t i o n .  
An a c c u r a t e  f i x  f o r  t h e  c a b l e  s h o u l d  b e  d e t e r m i n e d  p r i o r  t o  f u r t h e r  
i n t e r p r e t a t i o n  of  t h i s  r e sponse .  

T h e r e  a r e  a  number o f  e x c e p t i o n a l l y  weak E.M. responses  t h a t  have not  
been tagged o r  i d e n t i f i e d  on t h e  E.M. map due t o  t h e i r  low p r o f i l e  ampl i tude .  
T h e s e  r e s p o n s e s  a r e  b e l i e v e d  f o r  t h e  mos t  p a r t  due t o  s l i g h t l y  c o n d u c t i v e  
c o n t a c t s / f a u l t  s t r u c t u r e s .  

The  m a g n e t i c  s u r v e y  h a s  d e f i n e d  a  l a r g e  c i r c u l a r  f e a t u r e  i n  t h e  
approximate  c e n t r e  of t h e  g r i d  t h a t  i s  rimmed by a  z o n e  o f  h i g h  m a g n e t i c  
s u s c e p t i b i l i t y .  D e f i n i t e  c h a n g e s  i n  m a g n e t i c  t e x t u r e  a r e  noted s o u t h  o f  
S t a t i o n  10200N ( a p p r o x i m a t e l y )  and  w e s t  o f  L.10200E t h u s  d e f i n i n g  t h r e e  
d i s t i n c t  " u n i t s "  i n  a d d i t i o n  t o  t h e  package of h igh magnet ic  s u s c e p t i b i l i t y .  
L i n e a r  s t r u c t u r a l  ( ? )  t r e n d s  a r e  e v i d e n t  p a r t i c u l a r l y  d e f i n i n g  d i r e c t i o n s  o f  
115 and 155-170 degrees  and a r e  a s  shown on t h e  Magnetic Map. 



7. GEOLOGICAL PROGRAMME 

7.1 Introduction 

During May and June of 1987, a geological prospecting/mapping programme 
was carried out, covering the 10.8 km of wingline comprising the Hope Grid. 
The grid was mapped in detail at a scale of 1:2,500, followed by a trenching 
and drilling programme based on the resultant geology maps, in conjunction 
with geophysical and geochemical results. 

7.2 Regional Geology 

The Chapleau property is underlain in part by a roof pendant of 
Triassic, Slocan Group metasediments lying within the Nelson granodiorite 
batholith complex. 

7.3 Property Geology (see Drawing #4) 

Th e  Hope Grid is underlain by a roof pendant of Slocan Group 
metasediments consisting of quartzite and argillaceous quartzite. They 
appear to be conformably overlain by argillite which is often slightly 
phyllitic and occasionally silicified. 

The Nelson plutonic complex hosts the Slocan Group metasediments and 
subsequently forms the basement beneath them. It intrudes the quartzites as 
a series of dykes which appear to favour grid east-west and grid north-south 
directions. The dykes vary greatly in width and intensity, displaying at 
least four phases of intrusion ranging from chiefly porphyritic and 
non-porphyritic granodiorite, to quartz monzonite and local minor aplite and 
pegmatite phases. 

Age relation between these dykes is not clear, but one grid north-south 
dyke was observed crosscutting an east-west dyke implying a younger age for 
the north-south dykes. 

Bedding in the metasediments typically strikes in a northwest 
direction, dipping shallow to moderately southwest (up into the hill). 
However, gentle folding approximately parallel to bedding warps the 
quartzites gently back to the northeast for about 40-50 m near the centre of 
the grid, as evidenced at 106+50E, 105+80N. 



Z i n c ,  s i l v e r  and  l e a d  m i n e r a l i z a t i o n  o c c u r s  i n  both  ska rned  sed iments  
and s t r a t i f o r m  massive  s u l p h i d e s .  Two p r i n c i p l e  showings o c c u r  on t h e  g r i d .  
The mos t  s i g n i f i c a n t  m i n e r a l i z a t i o n  i s  a  mass ive  s u l p h i d e  body o f  t h e  o l d  
workings ,  r e f e r r e d  t o  a s .  t h e  Glory  H o l e  ( l o c a t e d  o n  Drawing # 4 ,  85 m e t r e s  
g r i d  w e s t  o f  L i n e  107E,  109+20N) M i n e r a l i z a t i o n ,  c o n s i s t i n g  l a r g e l y  of  
s p h a l e r i t e ,  p y r i t e ,  p y r r h o t i t e  and  m i n o r  g a l e n a ,  a p p e a r s  t o  b e  l o c a l l y  
ska rned  by t h e  proximal i n t r u s i v e .  

The s e c o n d  p r i n c i p l e  s h o w i n g  i s  a n  approx imate ly  one f o o t  wide bed o f  
mass ive  p y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e  and ga lena  which i s  s t r a t i g r a p h i c a l  l y  
c o n f o r m a b l e  w i t h i n  q u a r t z i t i c  h o r i z o n s .  T h i s  b e d d e d  m a s s i v e  s u l p h i d e  
i n d i c a t e s  t h e  p o t e n t i a l  f o r  f u r t h e r  m i n e r a l i z a t i o n  o n  t h e  p r o p e r t y  o t h e r  
t h a n  t h a t  found i n  t h e  Glory Hole. 

S k a r n i n g  o f  t h e  m e t a s e d i m e n t s  o c c u r s  i n  v a r y i n g  d e g r e e s  a t  a  f ew 
l o c a t i o n s  on t h e  g r i d .  I n  a d d i t i o n  t o  p y r i t e ,  p y r r h o t i t e ,  s p h a l e r i t e  a n d  
g a l e n a ,  g a r n e t ,  e p i d o t e ,  m a g n e t i t e  and c a l c i t e  a r e  t y p i c a l l y  p r e s e n t .  

O t h e r  a l t e r a t i o n  commonly f o u n d  i n c l u d e s  b i o t i t e / c h l o r i t e ,  and s l i g h t  
s i l i c i f i c a t i o n  i n  t h e  a r g i l l i t e  l o c a l l y .  S m a l l  f l e c k s  o f  molybdenum a r e  
common i n  some of t h e  dykes ,  a s  i s  l o c a l  minor p o t a s s i c  a l t e r a t i o n .  

Q u a r t z  v e i n l e t s  a n d  ve i .ns  u p  t o  a  me t re  o r  more i n  wid th  o c c a s i o n a l l y  
i n t r u d e  t h e  q u a r t z i t e s  and v a r i o u s  dykes.  

S e v e r a l  l i m o n i t i c  g o s s a n  c a p  z o n e s  w e r e  observed o n  t h e  g r i d .  These 
a r e  t y p i c a l l y  a s s o c i a t e d  w i t h  a n  i n c r e a s e  i n  z i n c  s o i l  g e o c h e m  a n d / o r  
magnetometer h igh  a n d / o r  geophys ica l  HLEM response .  

S u r f  i c i a l  a n d  underground  ev idence  of  l a r g e  s c a l e  f a u l t i n g  on p o r t i o n s  
o f  t h e  g r i d  may p l a y  a  r o l e  i n  o f f s e t t i n g  m i n e r a l i z e d  h o r i z o n s  and s h o u l d  b e  
cons ide red  d u r i n g  f u r t h e r  s t r u c t u r a l  i n t e r p r e t a t i o n .  

A t o t a l  o f  3 3  s u r f i c i a l  r o c k  s a m p l e s  w e r e  t a k e n  th roughout  t h e  Hope 
Grid .  A l l  of t h e s e  were geochemica l ly  ana lyzed  f o r  p a r t s  p e r  m i l l i o n  (ppm) 
Zn,  Pb ,  Ag, Cu, A s  a n d  p a r t s  p e r  b i l l i o n  (ppb) Au. Four teen  of them were 
geochemical ly  ana lyzed  i n  a d d i t i o n  f o r  ppm Mo. 

R e s u l t s  f o r  t h e s e  rocks  a r e  l i s t e d  i n  t a b u l a r  format i n  Appendix A w i t h  
accompanying b r i e f  f i e l d  d e s c r i p t i o n s .  

A l l  r o c k  s a m p l e s  w e r e  ana lyzed  a t  Rossbacher Labora to ry ,  L td . ,  2225 S. 
S p r i n g e r  Avenue, Burnaby, B.C.  Labora to ry  a n a l y t i c a l  m e t h o d s  a r e  o u t  l i n e d  
i n  Appendix C.  



The f o l l o w i n g  t a b l e  p rov ides  a  l i s t  of  a l l  t h e  anomalous s u r f i c i a l  rock  
geochem g r e a t e r  t h a n  o r  equal  t o  1000 pprn Zn, a l o n g  w i t h  t h e i r  ppm Pb and Ag. 
For  o b s e r v a t i o n a l  purposes  t h e s e  have been p l o t t e d  on Drawing #8. 

TABLE 2: SURFICIAL ANOMALOUS ROCK GEOCHEM >lo00 ppm Zn 

SAMPLE # PPm Zn PPm Pb PPm At$ SAMPLE TYPE SAMPLE LOC. 

Grab 
Grab 
Grab 
Grab 
Grab 
Grab 

.8 m Chip 
Grab 
Grab 

. 6  m Chip 
1 m Chip 

8 .  TRENCHING PROGRAMME 

8.1 I n t r o d u c t i o n  

D u r i n g  t h e  1 9 8 7  programme,  6 1 . 5  m e t r e s  o f  t r e n c h i n g  was d r i l l e d ,  
b l a s t e d ,  and mucked o u t  by hand. D r i l l i n g ,  u s i n g  a  110 compressor w i t h  j a c k  
l e g ,  a n d  b l a s t i n g  w e r e  d o n e  by D e l t a  S i l v i c u l t u r e  of  Nelson,  B.C. Trench 
l o c a t i o n s  a r e  p l o t t e d  on t h e  c o m p i l a t i o n  map (Drawing #8) i n  a d d i t i o n  t o  t h e  
geology map (Drawing #4) .  

Three t a r g e t s ,  o r  a r e a s  of i n t e r e s t  were t e s t e d  a s  o u t l i n e d  below: 

1 )  An a r e a  w i t h  a b u n d a n t  g o s s a n  c a p  showings l o c a t e d  approx imate ly  50 
m e t r e s  g r i d  s o u t h w e s t  o f  a n  i n t e n s e  m a g n e t i c  h i g h  c e n t e r e d  o n  
10700E,  10662.5N. TR-H-87-1,2,3 a n d  4  w e r e  b l a s t e d  w i t h i n  t h i s  
g o s s a n o u s  z o n e  i n  s e a r c h  o f  u n d e r l y i n g  Z n ,  Pb a n d  Ag b e a r i n g  
s u l p h i d e s .  G r i d  s o i l s  w i t h i n  a  50 m v i c i n i t y  were a l l .  g r e a t e r  t h a n  
1200 ppm Zn. 

2) Trench-H-87-5 was a l s o  b l a s t e d  i n  gossan cap a t  10700E, 10550N. A t  
t h i s  l o c a t i o n ,  a  2400 ppm Zn s o i l  was t a k e n  d u r i n g  t h e  p r e v i o u s  
y e a r ' s  programme.  T h i s  o c c u r s  w i t h i n  a n  e l o n g a t e d  z o n e  h i g h l y  
anomalous  i n  z i n c  (2100  - 5900  ppm) s t r i k i n g  a p p r o x i m a t e l y  g r i d  
e a s t - w e s t ,  which  may b e  r e l a t e d  t o  a  1  m e t r e  z o n e  o f  s t r a t i f o n n  
mass ive  s u l p h i d e s  on s t r i k e  240 m e t r e s  t o  t h e  west .  



3 T r e n c h  H-87-6 a n d  7  w e r e  b l a s t e d  i n  g o s s a n  cap i n  t h e  v i c i n i t y  of  
10725E, 10475N based on f r e s h  exposure  on a  wes t  s i d e  s w i t c h b a c k  o f  
t h e  new a c c e s s  road and t h e  p resence  of  two o l d ,  smal l  hand t r e n c h e s  
w i t h i n  gossanous ,ou tc rop  above t h e  nor th  bank. T h i s  z o n e  h a s  a  1 0 0  
m e t r e  r a d i u s  o f  a n o m a l o u s  z i n c  g r i d  s o i l s  >I100 ppm Zn sampled i n  
1986. 

A l i s t  o f  t h e s e  t r e n c h e s  and t h e i r  parameters  i s  g iven  i n  t h e  f o l l o w i n g  
t a b l e :  

TABLE #3: 1987 TRENCH SURVEY PARAMETERS 

TRENCH CO-ORDINATES 
"OM POINT" 

LENGTH m I/ OF SAMPLES 

I t  was d u e  t o  t h e  ex t reme  h a r d n e s s  of  t h e  gossan cap t h a t  b l a s t i n g  was 
c h o s e n  a s  t h e  method f o r  t r e n c h i n g .  T h i s  a l s o  a v o i d e d  c o n s t r u c t i o n  o f  
c o s t l y  a c c e s s  r o a d s  a c r o s s  t h e  s t e e p  t e r r a i n e ,  a n d  provided a  more t h r e e  
d imensional  view o f  t h e  t a r g e t  zones .  

8.2 Trench Geoloev 

TR-H-87-1 ( R e f e r  t o  Drawing #5) 

T r e n c h  H-87-1 was b l a s t e d  through a  l a r g e  exposure  o f  gossan  cap a t  t h e  
s i t e  of  a n  o l d  hand t r ench .  Beginning a t  10669E,  10611N, t h e  c a p  r o c k  was 
b l a s t e d  o p e n  f o r  1 8 . 5  m e t r e s  i n  a  w e s t e r l y  d i r e c t i o n  u n t i l  i n c r e a s i n g  
overburden hampered p r o g r e s s .  

E x p o s e d  was b e d d e d  q u a r t z i t e s  a n d  a l t e r e d  q u a r t z i t e s  w i t h  s e v e r a l  
h o r i z o n s  of mass ive  bedded s ~ h a l e r i t e ,  p y r r h o t i t e ,  a n d / o r  p y r i t e .  T h e s e  
m a s s i v e  s u l ~ h i d e  b a n d s  r a n g e  f rom 1  mm t o  5  cm i n  t h i c k n e s s ,  and l o c a l l y  
comprise up t o  20 t o  25% combined of  t h e  q u a r t z i t e ,  w i t h  p y r r h o t i t e  u s u a l l y  
b e i n g  t h e  d o m i n a n t  s u l   hide. T y p i c a l  s u l p h i d e  c o n c e n t r a t  i o n s  a r e  about 5% 
~ y r r h o t i t e ,  1% s p h a l - e r i t e  and 1% ~ y r i t e ,  w i t h  p y r r h o t i t e  l o c a l l y  r e a c h i n g  u p  
t o  10-15% and s p h a l e r i t e  up t o  5-10%. 



From 0 to 10.5 metres, the quartzite is greyish to whitish-green and 
relatively unaltered. It is usually thinly bedded (1 cm) with local minor 
chlorite, epidote, red-brown garnet and numerous rusty fractures. 

From 10.5 to 18.5 metres, the quartzite becomes dark greenish-grey due 
to much chlorite alteration. There is a decrease in sul~hides to about 5-84 
maximum locally, in the same proportions. 

Quartz monzonite to granodiorite dykes up to 30 cm in width 
occasionally intrude at various orientations as do thin quartz veins (0.5-1 
cm) which are often irregular. 

TR-H-87-2 (~efer to Drawine #5) 

In an attempt to uncover more of the zone in TR-H-87-1 and extend 
exposure across strike below it's bottom west end, TR-H-87-2 was located on 
the closest favourable outcrop some 7 metres NNW of TR-H-87-1's bottom end. 

From it's starting point at 10650E, 10607N, Trench !I2 was blasted for 7 
metres in a westerly direction. It exposed bedded quartzite from 0 to 6 
metres and bedded altered quartzites in TR-H-87-1 yet lacking the intensity 
of banded massive sulphides. Pyrrhotite was generally found from 2 to 52, 
with pyrite and sphalerite in traces to 3%. Only in the bottom one metre 
interval from 6 to 7 metres was sphalerite found in greater proportions, 
where it was mainly disseminated up to 5% in the chloritic quartzite. 

A 15 cm quartz monzonite dyke at 2.7 metres and minor irregular quartz 
veining occurs locally as described in TR-H-87-1. 

TR-H-87-3 (~efer to Drawing 15) 

TR-H-87-3 is essentially a 2 metre deep, 4 metre by 2 metre pit 
beginning at 10669E, 10613.5N. It was located 2.5 metres above, or 
northeast of the beginning of TR-H-87-1 in an attempt to extend exposure of 
the banded sulphide zone uphill and across strike. 

Due to the great thickness of the gossan cap at this location (2 m) and 
the difficulties in drilling through it for blasting, only a 2.5 metre 
window into the underlying bedrock could be exposed at the bottom of the pit. 
It revealed relatively clean bedded quartzite with a total of only 2 %  
pyrrhotite, pyrite and traces of sphalerite. 



W i t h i n  t h e  o v e r l y i n g  g o s s a n  c a p ,  h o w e v e r ,  p e b b l e s  t o  b o u l d e r s  o f  
green-grey,  c h l o r i t i c  q u a r t z i t e  up t o  20 cm a c r o s s  were common w i t h  u p  t o  5 %  
Po, 3% Py, 1% s p h a l e r i t e  and very  r u s t y ,  l i m o n i t i c  f r a c t u r e s .  

TR-H-87-4 ( R e f e r  t o  Drawing #5) 

A s p o t  o u t c r o p  w i t h  g o s s a n  w e a t h e r i n g  was b l a s t e d  o p e n  a t  10688E,  
10578N,  p r o d u c i n g  a  2  m e t r e  by 1 m e t r e  p i t .  G r e e n i s h - g r e y  c h l o r i t i c  
q u a r t z i t e  was e x p o s e d  w i t h  5  t o  20% t h i n l y  banded  p y r i t e ,  a n d  t r a c e s  of 
p y r r h o t i t e  and s p h a l e r i t e .  

TR-H-87-5 ( R e f e r  t o  Drawing #5) 

B e g i n n i n g  a t  10701E, 10553N, TR-H-87-5 was a l s o  b l a s t e d  through a  g r e a t  
t h i c k n e s s  of  gossan  cap  o u t c r o p  (2  m). The t r e n c h  was b l a s t e d  f o r  3  m e t r e s  
i n  a  s o u t h w e s t  d i r e c t i o n ,  ending a t  10700E, 10550N where a  2400 ppm Zn g r i d  
l i n e  s o i l  was p r e v i o u s l y  o b t a i n e d .  

The u n d e r l y i n g  bedrock was exposed on t h e  bottom from 0  t o  2  met res  and 
r e v e a l e d  o n l y  g r a n o d i o r i t e .  

TR-H-87-6 ( ~ e f e r  t o  Drawing #6) 

TR-H-87-6 was s i t u a t e d  on t h e  l o c a t i o n  of  a n  o l d ,  caved-in hand t r e n c h .  
The t o p  end and s t a r t i n g  p o i n t  (107263, 10490N) i s  1 4  met res  above t h e  n o r t h  
b a n k  o f  a  w e s t  s i d e  s w i t c h b a c k  o n  t h e  newly b u i l t  a c c e s s  road (Switchback 
3  The t r e n c h  was b l a s t e d  f o r  10 met res  i n  a  s o u t h w e s t  d i r e c t i o n ,  e n d i n g  
4  met res  above t h e  s w i t c h b a c k ' s  n o r t h  bank. 

From 2 t o  5  m e t r e s  h i g h l y  f r a c t u r e d ,  c o a r s e  g r a i n e d  g r a n o d i o r i t e  t o  
pegmat i t e  was exposed on t h e  f l o o r  and west  w a l l .  From 5 . 5  t o  7 .5  m e t r e s ,  
m a s s i v e  a n d  b l o c k y  q u a r t z i t e  was e x p o s e d  o n  t h e  w e s t  w a l l  o n l y .  The 
q u a r t z i t e  h e r e  i s  on ly  l o c a l l y  a l t e r e d  w i t h  c h l o r i t e ,  bu t  w i t h  i n t e n s e  r u s t y  
and l i m o n i t i c  f r a c t u r i n g  throughout .  

S u l p h i d e  c o n t e n t  i n  t h e  q u a r t z i t e  was t y p i c a l l y  2-5% p y r r h o t i t e  w i t h  
t r a c e s  t o  1% p y r i t e  and s p h a l e r i t e .  



TR-H-87-7 ( ~ e f e r  t o  Drawing 1 6 )  

I n  t h e  n o r t h  b a n k . o f  s w i t c h b a c k  #3  l o c a t e d  4 met res  below t h e  end o f  
TR-H-87-6, g o s s a n  c a p  was r e v e a l e d  a t  t h e  w e s t  e n d .  TR-H-87-7 i n v o l v e d  
e x t e n d i n g  t h e  s w i t c h b a c k  f u r t h e r  west  and b l a s t i n g  o u t  benea th  t h e  exposed 
cap  rock  a long  t h e  n o r t h  edge of t h e  swi tchback .  

F r o m  t h e  s t a r t  o f  TR-H-87-7 a t  t h e  e x t e n d e d  w e s t e r n  t i p  o f  t h e  
swi tchback  (10713E, 10477N) b l a s t i n g  was c a r r i e d  o u t  i n  a  NEE d i r e c t i o n  f o r  
18 met res  a l o n g  t h e  b a s e  of  t h e  n o r t h  bank. 

E x p o s u r e  o f  t h e  u n d e r l y i n g  b e d r o c k  was a c h i e v e d  between 1 .5  and 6.5 
m e t r e s  where mass ive  q u a r t z i t e ,  l o c a l l y  c h l o r i  t i c  w i t h  r u s t y  f r a c t u r e s  a n d  
g o s s a n  w e a t h e r i n g  was  f o u n d .  Su lph ides  reached up t o  2% combined p y r i t e  & 
p y r r h o t i t e ,  w i t h  s p h a l e r i t e  up t o  3 %  e i t h e r  d i s s e m i n a t e d  o r  i n  t h i n  b a n d s  
l e s s  than  2 mm wide.  

Be tween  2  a n d  3 m e t r e s ,  a  50 cm g r a n o d i o r i t e  t o  q u a r t z  monzonite dyke 
was found w i t h  up t o  1% molybdenum i n  f l a k e s  up t o  8 mm i n  l e n g t h .  

F r o m  1 1  m e t r e s  o n w a r d  p a s t  t h e  end o f  t h e  t r e n c h  ( a t  1 8  m e t r e s )  
g r a n o d i o r i t e  was e x p o s e d  b e n e a t h  t h e  g o s s a n  c a p  w h i c h  t h i n s  o u t  a n d  
d i s a p p e a r s  a t  15.2 m e t r e s  i n  t h e  n o r t h  bank. 

8 . 3  Trench Sampling 

E a c h  o f  t h e  s e v e n  t r e n c h e s  w e r e  s a m p l e d  b a s e d  o n  l i t h o l o g y  a n d / o r  
m i n e r a l i z a t i o n  a n d / o r  a l t e r a t i o n .  

The number and type  o f  samples  from each t r e n c h  a r e  a s  fo l lows :  

TRENCH CHIPS GRABS TOTAL SAMPLES 

T o t a l  Number of Trench Samples : 



A l l  t r e n c h  s a m p l e s  were  geochemica l ly  ana lyzed  f o r  ppm Zn, Pb, Ag, Cu, 
and ppb Au. I n  a d d i t i o n ,  t h e  29 samples from Trenches 1 , 2 , 3  and 4  w e r e  a l s o  
ana lyzed  f o r  ppm A s  and Mo. 

A 1  1 s a m p l e s  w e r e  a n a l y z e d  a t  Rossbacher L a b o r a t o r i e s  i n  Burnaby, B. C. 
( l a b o r a t o r y  a n a l y t i c a l  methods can be  found i n  Appendix C). 

A l i s t  o f  t h e  anomalous t r e n c h  rock geochem g r e a t e r  t h a n  1000 ppm Zn i s  
provided i n  t h e  f o l l o w i n g  t a b l e ,  accompanied by t h e i r  ppm Pb and Ag. T h e s e  
a r e  p l o t t e d  o n  t h e  T r e n c h  Geo logy  maps ( D r a w i n g s  !I5 and !I6) a n d  t r e n c h  
l o c a t i o n s  a r e  p l o t t e d  on t h e  Hope Grid  geology map (Drawing / / 4 )  

TABLE #4: Trench Rock Geochem >lo00  ppm Zn 

TRENCH SAMPLE 11 Zn ( p p d  Pb ( p p d  Ag (ppm) SAMPLE TYPE 

TR-H-8 7-1 9004 >10,000 110 3.6 1.0 m Chip 
11 I 1  9  00 1 >10,000 7  2  3.6 0.5 m Chip 
II 11 901 7  6 ,800 4  4 1 . O  1.5 m Chip 
( I  II 9013 2 ,480 12 1  .O 1.0 m Chip 
11 11 9016 2,440 16 0.6 1.2 m Chip 
II 11 9009 1 ,720  36 1 . 4  1.0 m Chip 
I 1  II 9014 1 ,200 2  0.2 0.75m Chip 

TR-H-87-2 9024 8,000 14 0.6 1.0 m Chip 
11 I t  9018 1 ,380  4  0 .6  1 .0  m Chip 
I 1  II 9019 1 ,260  10 0.8 1 .7  m Chip 

TR-H-87-3 68603 4,900 16  3 .4  Grab 
11 I 1  68602 3 ,160 24 1.2 1.4 m Chip 
I 1  11 68601 1 ,840  6  0 .8  1.0 m Chip 

TR-H-87-5 68612 1 ,360 10 1 .6  Grab 

TR-H-87-7 68617 1 ,700  120 3 , 4  Grab 

8 .4  D i s c u s s i o n  o f  Trenching R e s u l t s  

Mapping and  s a m p l i n g  of  t r e n c h e s  TR-H-87-1,2 and 3 ,  l o c a t e d  w i t h i n  t h e  
same gossan zone,  r e v e a l e d  conformably  banded  m a s s i v e  s u l p h i d e s  i n c l u d i n g  
s p h a l e r i t e ,  p y r r h o t i t e  a n d  p y r i t e  t o t a l l i n g  abou t  7% of  t h e  q u a r t z i t e  h o s t  
rock and l o c a l l y  u p  t o  2 5 % .  P y r r h o t i t e  i s  t h e  d o m i n a n t  s u l p h i d e ,  o f t e n  
c o m p r i s i n g  up t o  75% of t h e  t o t a l  s u l p h i d e s ,  bu t  s p h a l e r i t e  l o c a l l y  r e a c h e s  
t h e  same p r o p o r t i o n s .  



A t  l e a s t  1 0  m e t r e s  t r u e  w i d t h  o f  t h i s  zone was exposed,  w i t h  numerous 
c h i p  samples a n a l y z i n g  from 1,200 t o  g r e a t e r  t h a n  1 0 , 0 0 0  ppm z i n c .  Due t o  
t h i c k  overburden and gossan  cap ,  t h e  zone i s  s t i l l  open a t  each end. 

The bedded  n a t u r e  o f  t h e s e  s u l p h i d e s  s u g g e s t s  t h e  p o s s i b i l i t y  o f  a  
s t r a t i f o r m  d e p o s i t  i n  a d d i t i o n  t o  t h e  s k a r n  m i n e r a l i z a t i o n  found t o  d a t e .  

TR-H-87-4 e x p o s e d  a  s m a l l  window i n t o  s i m i l a r  q u a r t z i t e  h o s t e d ,  
m a s s i v e l y  banded  s u l p h i d e s  d o w n h i l l  a n d  t o  t h e  s o u t h e a s t .  However ,  t h e  
s u l p h i d e  b a n d s  w e r e  c h i e f l y  p y r i t e  w i t h  t h e  h i g h e s t  z i n c  a n a l y s i s  b e i n g  790 

PPm* 

F u r t h e r  d o w n h i l l  a n d  s o u t h e a s t ,  TR-H-87-5 f a i l e d  t o  e x p o s e  a n y  
q u a r t z i t e .  Although t h e  gossan  c a p  h e r e  i s  w i t h i n  a  z o n e  o f  s o i l s  h i g h l y  
a n o m a l o u s  i n  z i n c ,  o n l y  i n t r u s i v e  was found benea th  t h e  c a p  rock  which was 
l i k e l y  d e r i v e d  from e r o s i o n  u p h i l l .  

T h e  g o s s a n  camp o v e r l y i n g  TR-H-87-6 a n d  7  a l s o  r e v e a l e d  m a i n l y  
i n t r u s i v e  undernea th ,  bu t  w i t h  some minor ,  m i n e r a l i z e d  q u a r t z i t e  a l s o .  The 
q u a r t z i t e  h e r e  i s  more mass ive  w i t h  i n t e n s e  r u s t y  f r a c t u r i n g  and w e a t h e r i n g ,  
and more c l o s e l y  resembles  t h e  q u a r t z i t e  w i t h i n  t h e  cap  i t s e l f .  T h e r e f o r e ,  
t h e  gossan  cap h e r e  may be c l o s e  t o  s o u r c e .  

The i n t r u s i v e  f o u n d  i n  TR-H-87-5, 6  and  7  i s  more  t h a n  1ikel .y dykes 
i n t r u d i n g  t h e  q u a r t z i t e  a t  t h e s e  p o i n t s .  

9 .  DIAMOND DRILLING PROGRAMME 

9 . 1  I n t r o d u c t i o n  

D u r i n g  t h e  p e r i o d  O c t o b e r  27 - November 1 7 ,  1987 two AQ diamond d r i l l  
h o l e s  t o t a l l i n g  74.69 m e t r e s  w e r e  d r i l l e d  on t h e  Hope p r o p e r t y  by Acme 
D r i l l i n g  and  B l a s t i n g  o f  K i m b e r l e y ,  B . C .  The t y p e  o f  d r i l l  u s e d  was a  
Boy l e s  BBS-1. 

Road c o n s t r u c t i o n  and d r i l l  s i t e s  were b u i l t  w i t h  a  c a t t e r p i l l a r  D6C by 
Flynn Logging of S l o c a n ,  B.C. 

C o r e  i s  c u r r e n t l y  b e i n g  s t o r e d  i n  a  c o r e  shack c o n s t r u c t e d  on t h e  Hope 
p roper ty .  



Two separate areas of interest were targeted for drilling as follows: 

1. A target zone of stratigraphically conformable massive sulphides 
( ~ ~ r r h o t i t e ,  sphalerite, and pyrite) within bedded quartzites 
discovered within Trench TR-H-87-1. 

2. A target zone testing beneath the argillite and intrusives for dip 
continuance of the skarn mineralization (pyrrhotite, sphalerite, 
pyrite and galena) in quartzite associated with the Glory Hole 
discovery. 

Due to sub-zero temperatures freezing the water supply, completion of 
drilling target /I2 was prevented. 

Excessive subsurface outcrop on the steep terraine escalated the time 
and cost of road construction to the drill pads, and necessitated blasting 
at some locations. 

The following table highlights all drilling parameters: 

9.2 Sampling 

Sampling w a s  conducted o n  the basis of lithologies and/or 
mineralization and/or alteration. 

The number of samples from each hole are: 

Hole No. No. of Samples 

- - 
TOTAL: 31 

-- - - 

All samples from DDH-H-87-1 were geochemically analyzed for ppm Zn, Ag, 
Pb, Au and Mo. These were analyzed at Rossbacher Laboratory in Burnaby, 
B.C. 

Both samples from DDH-H-87-2 were analyzed for 30 element I.C.P. by 
Acme Analytical Laboratory Ltd., of Vancouver, B.C. 

Analytical procedures are outlined in Appendix C. 





9.3 Presentation of Data 

Drawing 117 in the attached map pouches is a profile section of 
DDH-H-87-1, drawn at a scale of 1:250. Due to the short length of 
incompleted DDH-H-87-2 (3.35 m), a profile was unnecessary to convey the 
data. 

The location of both these drill holes can be found on the compilation 
map (Drawing #8). 

The section for Hole DDH-H-87-1 displays the main lithological units as 
well as zinc geochemical analyses greater than 1000 ppm with their 
accompanying lead and silver in ppm. 

Two topographical profiles were done for this hole; one intersecting 
TR-H-87-1 and TR-h-87-3 (azimuth 041°) and the other intersecting TR-H-87-5 
and TR-H-87-6 (azimuth OOZO). The azimuths for these profiles were 
established in the field and were affected somewhat by the magnetic pull of 
the massive pyrrhotite mineralization in the vicinity. 

Both profiles have been plotted along with the drill section for 
DDH-H-87-1 (Drawing #7) to help illustrate the relationships, if any, 
between the downhole geology and that discovered by surficial work. 

Appendix D contains the detailed drill logs while Appendix E displays 
for each hole all geochemical or I.C.P. analyses by sample number, which can 
be cross referenced to a sample interval on the accompanying sample interval 
list. 

9.4 Synopsis of Drilling Lithology, Alteration & Mineralization 

Lithologically, Hole DDH-H-87-1 was collared in Slocan Group, Triassic 
bedded quartzites which are intersected throughout the hole between 
intruding granodiorite to quartz monzonite dykes of the Nelson Batholith 
Complex. 

Bedding angles to core axis are fairly consistent throughout the 
quartzites, being only locally disturbed near dyke contacts. Unlike the 
bedding, these intrusive dyke contacts vary from somewhat conformable with 
bedding to opposing bedding or irregular. 



At least two phases of dykes intrude the quartzite in Hole DDH-H-87-1; 
a biotite rich granodiorite, and leucocratic quartz monzoni te. The latter 
appears older, as fragments of it were found in some of the granodiorite 
locally (32.29 - 32.93 m). 

The quartzite is typically thinly bedded (usually 0.5 - 1.5 cm) and 
displays a variety of colouration from pale to dark, yellowish and reddish 
greys, greens, and browns. 

Alteration in the quartzites is chiefly chloritic, with occasional 
red-brown garnet and/or traces of epidote. Within the dykes, chlorite 
alteration is also sporadically common, and to a lesser extent 
sericitization and minor reddish-brown garnet. Bleaching and kaolinization 
is locally pervasive. 

Quartz veinlets and large veins occasionally intrude both the 
quartzites and intrusives. 

Sulphides, including pyrrhotite, sphalerite, pyrite, and possibly 
traces of galena, occur sporadically in variable quantities within the 
quartzites. Pyrrho t ite appears to be the chief sulphide, but significant 
zinc-rich intersections occur in sphalerite enriched quartzite, usually 
associated with pyrrhotite and to a lesser degree pyrite and traces of 
galena. The sulphides are usually thinly banded (1-3 mm) conformable with 
bedding, or disseminated. Often, the sulphides are segregated within these 
bands. 

Skarn alteration and particularly chloritization is sometimes 
associated with sulphide enrichment. The relationship, if any, with the 
stratiform sulphides is uncertain and should be investigated further. 

Hole DDH-H-87-2 was collared and prematurely terminated (due to water 
problems) in dark greyish, slightly silicified and phyllitic argillite to 
fine grained meta-sands tone. The argillite appears to conformably overlie 
the quartzites (as evidenced by surficial mapping) whose target zone was 
never reached. 

Small amounts of pyrite are often disseminated within the argillite and 
locally appear to enrich certain bedding. 



9 . 5  Synopsis  of  D r i l l i n g  Programme 

T a r g e t  Zone #1 was' t e s t e d  by H o l e  DDH-H-87-1, d r i l l e d  t o  a  dep th  of  
71.34 m ( s e e  Drawing 117). The h o l e  was l o c a t e d  some t w e n t y - s e v e n  m e t r e s  
u p h i l l  ( a c r o s s  s t r i k e )  from t h e  s t r a t i f o r m  massive  s u l p h i d e  zone d i s c o v e r e d  
i n  Trench TR-H-87-1. Loca t ion  of  t h e  d r i l l  pad was d i c t a t e d  l a r g e l y  by t h e  
s t e e p ,  r o c k y  t e r r a i n e .  Excava t ion  o f  t h e  overburden a t  t h e  s i t e  r e v e a l e d  a  
new gossan  cap showing i n  t h e  n o r t h  bank behind t h e  c o l l a r .  

M i n e r a l i z e d ,  b e d d e d ,  q u a r t z i t e  and a l t e r e d  q u a r t z i t e  were i n t e r s e c t e d  
a t  v a r i o u s  d e p t h s ,  s e p a r a t e d  b y  a  s e r i e s  o f  g r a n o d i o r i t e  t o  q u a r t z  
m o n z o n i t i c  dykes.  These dykes v a r y  g r e a t l y  i n  w i d t h ,  from a  few c e n t i m e t r e s  
t o  g r e a t e r  than  seven  m e t r e s .  T h e i r  c o n t a c t s  a r e  o f t e n  f a i r l y  c o n f o r m a b l e  
w i t h  b e d d i n g ,  i n d i c a t i n g  a n  e a s t - w e s t  o r i e n t a t i o n  s i m i l a r  t o  t h e  s t r i k e  of  
t h e  q u a r t z i t e s .  O c c a s i o n a l  c o n t a c t s  a t  o b l i q u e  o r  o p p o s i n g  a n g l e s  t o  
b e d d i n g  s u g g e s t  a  secondary phase  o f  i n t r u s i o n  a n d / o r  a  d i f f e r e n t  s t r u c t u r a l  
condu i t  f o r  t h e  i n t r u s i v e .  

Most o f  t h e  q u a r t z i t e  i n t e r s e c t e d  i n  Hole DDH-H-87-1 had g r e a t e r  t h a n  
1000 ppm z i n c ,  w i t h  t h e  b e s t  i n t e r s e c t i o n  y i e l d i n g  7500 ppm z i n c  o v e r  1 .59  
m e t r e s  ( 1 3 . 1 8  - 1 4 . 7 7  m). Core bedding a n g l e s  i n  t h i s  i n t e r s e c t i o n  and t h e  
t h r e e  q u a r t z i t e  i n t e r s e c t i o n s  above a l l  p r o j e c t  t o  w i t h i n  Trenches TR-H-87-1 
and  TR-H-87-3 o n  s u r f a c e .  However, t h r e e  g r a n o d i o r i t e  dykes t o t a l l i n g  3.44 
m e t r e s  i n  w i d t h  i n t r u d e  t h e  q u a r t z i t e s  w h i c h  c o r r e l a t e  d i r e c t l y  t o  t h e  
s t r a t i f o r m  m i n e r a l i z e d  zone i n  Trench TR-H-87-1. T h e r e f o r e ,  3.44 m e t r e s  of 
p o t e n t i a l l y  m i n e r a l i z e d  q u a r t z i t e  may be  obscured by t h e  dykes a t  t h i s  p o i n t .  
M i n e r a l i z a t i o n  i n  t h e  q u a r t z i t e  b e t w e e n  t h e s e  d y k e s  i s  s t r a t i f o r m  
p y r r h o t i t e ,  p y r i t e  and s p h a l e r i t e ,  s i m i l a r  t o  t h e  m i n e r a l i z a t i o n  i n  T r e n c h  
TR-H-87-1. 

A s e r i e s  o f  dykes s u r r o u n d i n g  a  l a r g e ,  b a r r e n  q u a r t z  v e i n  (26.83 - 31.4 
m) dominate t h e  c e n t r a l  p o r t i o n  of  t h e  h o l e  between 22.48 a n d  4 4 . 5 8  m e t r e s .  
B e n e a t h  t h i s ,  q u a r t z i t e  becomes more f r e q u e n t  a g a i n  w i t h  anomalous s e c t i o n s  
r e a c h i n g  up t o  6300 ppm z i n c  a n d  1 6 0 0  ppm l e a d  o v e r  1 . 0 9  m e t r e s  ( 5 1 . 0 2  - 
52 .11  m). The b o t t o m  7.13 m e t r e s  o f  H o l e  DDH-H-87-1 w e r e  a l l  i n  q u a r t z  
monzonite (64.21 - 71.34 m). 

Due t o  t h e  l a r g e  number o f  d y k e s  a n d  q u a r t z i t e  i n t e r s e c t i o n s ,  t h e  
c o r r e l a t i o n  between downhole geology and t h a t  i n  t h e  s u r f a c e  t r e n c h e s  a l o n g  
t o p 0  p r o f i l e  I12 ( D r a w i n g  # 7 )  c o u l d  be u n r e l i a b l e  o v e r  t h e  g r e a t  h o r i z o n t a l  
d i s t a n c e  wi thou t  t r e n c h  c o n t a c t  o r i e n t a t i o n s .  

Of p a r t i c u l a r  i n t e r e s t  i s  t h e  s t r a t i f o r m  m i n e r a l i z e d  q u a r t z i t e  f i r s t  
i n t e r s e c t e d  beneath  t h e  o v e r b u r d e n ,  f r o m  4 . 8 8  t o  6 . 9 5  m e t r e s .  T h i s  2 .07  
m e t r e  i n t e r s e c t i o n  y i e l d e d  3460 ppm z i n c  from bedded p y r r h o t i t e ,  p y r i t e  and 
s p h a l e r i t e  w i t h i n  q u a r t z i t e  w h i c h  p r o j e c t s  a b o v e  T r e n c h e s  TR-H-87-1 and 



TR-H-87-3 o n  s u r f a c e .  Th i s  i s  l i k e l y  a s s o c i a t e d  w i t h  t h e  gossan  cap i n  t h e  
d r i l l  pad bank behind t h e  c o l l a r  of t h e  h o l e .  

N i n e t y  m e t r e s  e a . s t  o f  t h i s  g o s s a n  c a p ,  a l .ong t h e  s t r i k e  o f  t h e  
q u a r t z i t e s ,  m i n e r a l i z e d  q u a r t z i t e  ( p y r r h o t i t e ,  p y r i t e  and  s p h a l e r i t e )  was 
e x p o s e d  f o r  a b o u t  t h r e e  met res  on t h e  n o r t h  edge of t h e  new road .  The g r a b  
sample t a k e n  h e r e  a n a l y z e d  a t  5300  ppm z i n c .  I n  a d d i t i o n ,  l o c a t e d  a l o n g  
s t r i k e  b e t w e e n  t h e s e  two p o i n t s  i s  a  l a r g e  magnet ic  h i g h  anomaly, c e n t e r e d  
on 10700E, 10662.5N. 

T h i s  a r e a  r e q u i r e s  d e t a i l e d  t r e n c h i n g  a c r o s s  s t r i k e ,  p o s s i b l y  fo l lowed 
by a  d r i l l  h o l e  t o  de te rmine  t h e  e x i s t e n c e  o f  a n o t h e r  s t r a t i f o r m  s u l p h i d e  
zone above and p a r a l l e l  t o  t h e  one d i s c o v e r e d  i n  Trench TR-H-87-1. 

Due t o  p r o b l e m s  p r e v i o u s l y  o u t l i n e d  p r e v e n t i n g  t h e  comple t ion  o f  Hole 
DDH-H-87-2, t a r g e t  zone #2 was never  t e s t e d .  F u t u r e  d r i l l i n g  s h o u l d  i n c l u d e  
a n o t h e r  h o l e  t o  s u c c e s s f u l l y  t e s t  t h i s  zone. 

10. SUMMARY AND RECOMMENDATIONS 

D u r i n g  t h e  p e r i o d  A p r i l  1 a n d  December 3 0 ,  1 9 8 7 ,  a  b a s e  m e t a l  a n d  
p r e c i o u s  meta l  e x p l o r a t i o n  programme ( P b ,  Zn and  Ag) was  c o n d u c t e d  o n  t h e  
Hope p r o p e r t y  by Noranda E x p l o r a t i o n  Company, Limited.  

The programme c o n s i s t e d  o f  two AQ diamond d r i l l  h o l e s  ( t o t a l l i n g  74.69 
m e t r e s ) ,  seven  d r i l l e d  and b l a s t e d  t r e n c h e s  ( t o t a l l i n g  61.5 m e t r e s ) ,  and  t e n  
l i n e  SE-88 E.M. s u r v e y  ( t o t a l l i n g  10.8  km), a  t e n  l i n e  magnetometer su rvey  
( t o t a l l i n g  11.3875 km) and g e o l o g i c a l  p r o s p e c t i n g / m a p p i n g  ( s c a l e  1  : 2 , 5 0 0 )  
o v e r  t h e  Hope Grid  p r e v i o u s l y  e s t a b l i s h e d  i n  1986. 

T h e  g e o l o g i c a l  mapping  programme r e v e a l . e d  a t  l e a s t  f o u r  p h a s e s  o f  
i n t r u s i v e  d y k e s  i n t r u d i n g  t h e  s e d i m e n t a r y  p a c k a g e  which  h o s t s  s u l p h i d e  
m i n e r a l i z a t i o n  o n  t h e  p r o p e r t y .  T h e s e  d y k e s  f a v o u r  a  g r i d  e a s t - w e s t ,  o r  
g r i d  nor th - sou th  o r i e n t a t i o n ,  t h e  l a t t e r  o f  which a p p e a r s  t o  be  younger.  

M i n e r a l i z a t i o n  o c c u r r i n g  i n  t h e  q u a r t z i t e s  i s  c h i e f l y  p y r r h o t i t e  
s p h a l e r i t e  and p y r i t e ,  w i t h  l o c a l  m i n o r  g a l e n a .  I t  o c c u r s  a s  b o t h  t h e  
p r o d u c t  o f  s k a r n  a c t i v i t y  n e a r  t h e  i n t r u s i v e  c o n t a c t s ,  a n d / o r  a s  s t r a t i f o r m  
massive  s u l p h i d e  bands.  

M a p p i n g  a l o n g  t h e  newly c o n s t r u c t e d  a c c e s s  r o a d  r e v e a l e d  numerous  
exposures  of gossan  cap i n  a d d i t i o n  t o  t h o s e  mapped on t h e  g r i d .  



T r e n c h i n g ,  l i m i t e d  by a c c e s s ,  was d o n e  u s i n g  e x p l o s i v e s  t o  e x p o s e  
bedrock beneath  gossan  showings i n  t h e  v i c i n i t y  o f  t h e  new r o a d .  The most  
s i g n i f i c a n t  f i n d ,  r e v e a l e d  i n  T r e n c h  TR-H-87-1, was a  z o n e  a t  l e a s t  t e n  
m e t r e s  i n  t r u e  w i d t h  c o n t a i n i n g  s e c t i o n s  o f  banded  m a s s i v e  p y r r h o t i t e ,  
s p h a l e r i t e ,  a n d  p y r i t e .  Seven c h i p  samples from w i t h i n  TR-H-87-1 t o t a l l i n g  
6.95 met res  ( a p p a r e n t  w i d t h )  a n a l y z e d  f rom 1200  ppm z i n c  t o  g r e a t e r  t h a n  
10,000 ppm z i n c .  

The g e o p h y s i c a l  SE-88 E.M. s u r v e y  d e f i n e d  a  l a r g e  c o n d u c t i v e  package 
(approx imate ly  200 m wide) runn ing  roughly  g r i d  e a s  t -wes  t a c r o s s  t h e  n o r t h  
end o f  t h e  Hope G r i d .  The z o n e  i s  u n d e r l a i n  by a r g i l l a c e o u s  q u a r t z i t e s  
which h o s t  t h e  main Glory  Hole showing. Sudden t e r m i n a t i o n  a t  t h e  w e s t  a n d  
e a s t  end o f  t h i s  z o n e ,  a n d  a  l a r g e  o f f s e t  n e a r  t h e  c e n t r e  below t h e  Glory 
H o l e ,  may r e p r e s e n t  l a r g e  f a u l t  s t r u c t u r e s  w h i c h  o f f s e t  t h e  q u a r t z i t e  
package. 

A s m a l l ,  f  l a t - l y i n g  c o n d u c t o r  35 met res  g r i d  e a s t  of  Trench TR-H-87-1 
may r e p r e s e n t  t h e  s t r i k e  e x t e n s i o n  of  t h e  m i n e r a l i z e d  zone found w i t h i n  t h i s  
t r e n c h .  The l i m i t e d  d e p t h  e x t e n t  sugges ted  by t h e  SE-88 su rvey  would be  due 
t o  t h e  d i p  of t h e  zone which i s  u p h i l l  and s u b p a r a l l e l  t o  t h e  s l o p e .  

T h e  m a g n e t i c  s u r v e y  d e f i n e d  a  l a r g e ,  c i r c u l a r  f e a t u r e  i n  t h e  
approximate  g r i d  c e n t r e ,  rimmed by a  zone of h i g h  m a g n e t i c  s u s c e p t i b i l i t y .  
D e f i n i t e  c h a n g e s  i n  m a g n e t i c  t e x t u r e  d e f i n e d  t h r e e  d i s t i n c t  " u n i t s "  and 
t h r e e  l i n e a r ,  p o s s i b l y  s t r u c t u r a l  t r e n d s .  

The mos t  i n t e n s e  m a g n e t i c  h i g h s  o c c u r  w i t h i n  t h e  q u a r t z i t e  package,  
o f t e n  i n  t h e  v i c i n i t y  o f  c o n t a c t s  w i t h  i n t r u s i v e  d y k e s .  Of p a r t i c u l a r  
i n t e r e s t  i s  a n  i n t e n s e  m a g n e t i c  h i g h  z o n e  b e t w e e n  t h e  g o s s a n  cap  behind 
d r i l l  h o l e  DDH-H-87-1, and t h e  gossan  cap  exposed on t h e  new a c c e s s  r o a d  9 0  
m e t r e s  g r i d  e a s t ,  w h e r e  a  b e d r o c k  s a m p l e  a n a l y z e d  5300  ppm z i n c .  The 
approximate  g r i d  e a s t - w e s t  s t r i k e  o f  t h e  q u a r t z i t e s  s u g g e s t s  t h a t  t h e s e  
t h r e e  z o n e s  may be  r e l a t e d  t o  a  p o s s i b l e  m i n e r a l i z e d  zone above and p a r a l l e l  
t o  t h e  one d i s c o v e r e d  i n  Trench TR-H-87-1. 

D r i l l  H o l e  DDH-H-876-1 was  d r i l l e d  t o  t e s t  t h e  d i p  e x t e n s i o n  of t h e  
s t r a t i f o r m  s u l p h i d e  m i n e r a l i z a t i o n  ( p y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e )  f o u n d  i n  
T r e n c h  TR-H-87-1. However, t h e  m i n e r a l i z e d  q u a r t z i t e  i n t e r s e c t e d  which was 
b e l i e v e d  t o  c o r r e l a t e  t o  t h e  zone i n  t h e  t r e n c h  was i n t r u d e d  by 3  i n t r u s i v e  
d y k e s  t o t a l l i n g  3 . 4 4  m e t r e s  i n  wid th .  The b e s t  m i n e r a l i z a t i o n  i n  t h e  h o l e  
was found immediately b e n e a t h  t h e s e  d y k e s ,  and a n a l y z e d  a t  7500 ppm z i n c  
o v e r  1 .59 m e t r e s  ( 1 3 . 1 8  - 14 .77  m).  T h e r e f o r e ,  3 .44 m e t r e s  of q u a r t z i t e  
w i t h  p o t e n t i a l l y  s i m i l a r  anomalous z i n c  may b e  o b s c u r e d  a b o v e  by t h e  d y k e s  
a t  t h i s  l o c a t i o n .  



S t r a t i f o r m  m i n e r a l i z e d  q u a r t z i t e  ( p y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e )  
i n t e r s e c t e d  immediate ly  b e n e a t h  t h e  o v e r b u r d e n  a n a l y z e d  a t  3460 ppm z i n c  
o v e r  2 .07  m e t r e s  a n d  a p p e a r s  t o  be  l o c a t e d  s t r a t i g r a p h i c a l l y  above t h e  zone 
i n  Trench TR-H-87-1. Th i s  may r e p r e s e n t  t h e  b o t t o m  o f  a n o t h e r  s u b p a r a l l e l  
z o n e  a s  i n d i c a t e d  a l s o  by t h e  n e a r b y  g o s s a n  c a p p i n g  and  h i g h  m a g n e t i c  
anomaly p r e v i o u s l y  mentioned.  

DDH-H-87-2 was d r i l l e d  i n  a n  a t t e m p t  t o  t e s t  f o r  d i p  e x t e n s i o n  of  t h e  
main Glory  Hole showing. F r e e z i n g  t e m p e r a t u r e s  prevented comple t ion  o f  t h i s  
h o l e  t o  t h e  t a r g e t  d e p t h  and o n l y  3.35 m e t r e s  of s l i g h t l y  a l t e r e d  a r g i l l i t e  
was i n t e r s e c t e d .  

The f o l l o w i n g  l i s t  r e p r e s e n t s  some recommendations f o r  f u t u r e  work on 
t h e  Hope p r o p e r t y :  

1. The a d d i t i o n  of  w i n g l i n e s  between p r e - e x i s t i n g  g r i d  l i n e s  t o  t i g h t e n  
up coverage o v e r  anomal ies  on t h e  n o r t h  h a l f  o f  t h e  g r i d  ( n o r t h  o f  
10400N) a n d  t o  t e s t  f o r  s t r i k e  e x t e n s i o n  of  t h e  q u a r t z i t e  package i n  
t h e  n o r t h e a s t  and  n o r t h w e s t  c o r n e r s  o f  t h e  g r i d .  Each o f  t h e s e  
l i n e s  s h o u l d  b e  s o i l  s a m p l e d ,  mapped a t  1: 2,500 and geophysical . ly  
t e s t e d .  

2.  L i n e  109E s h o u l d  b e  e x t e n d e d  a t  l e a s t  300 m e t r e s  t o  t h e  n o r t h  and 
t e s t e d  by a n  SE-88 E.M. s u r v e y  f o r  c o n t i n u a n c e  o f  t h e  c o n d u c t i v e  
package u n d e r l y i n g  t h e  Glory  Hole. 

3. T r e n c h i n g  a c r o s s  t h e  m a g n e t i c  h i g h  and gossan  caps  i n  t h e  v i c i n i t y  
of  107E, 106+50N, which a r e  p o s s i b l y  a 1  1 r e l a t e d  t o  m i n e r a l i z a t i o n  
i n t e r s e c t e d  a t  t h e  beg inn ing  o f  Hole DDH-H-87-01. 

4. T r e n c h i n g  o f  t h e  g o s s a n  c a p s  i n  t h e  v i c i n i t y  o f  108N, 107+50E,  
benea th  which a  q u a r t z i t i c  g r a b  sample  y i e l d e d  g r e a t e r  t h a n  1 0 , 0 0 0  
ppm z i n c ,  g r e a t e r  t h a n  1 0 , 0 0 0  ppm l e a d ,  a n d  g r e a t e r  t h a n  100 ppm 
s i l v e r .  

5. T r e n c h i n g  a c r o s s  t h e  q u a r t z i t e s  between t h e  m i n e r a l i z e d  showing a t  
104+50E, 105+50N and t h e  z o n e  i n  T r e n c h  TR-H-87-1. The q u a r t z i t e  
s t r i k i n g  b e t w e e n  t h e s e  two showings i s  s u b p a r a l l e l e d  immediately t o  
t h e  sou th  by a  zone of  h i g h  z i n c  s o i l s  r ang ing  from 2100 ppm t o  5900 
ppm z i n c  which cou ld  be f u r t h e r  i n v e s t i g a t e d .  

6. T r e n c h  t h e  s e c o n d  m i n e r a l i z e d  s h o w i n g  p r e v i o u s l y  d i s c o v e r e d  a t  
10450E, 10550N. 

7. D r i l l  t e s t  t h e  d i p  e x t e n s i o n  o f  t h e  G l o r y  Hole showing which Hole 
DDH-H-87-2 was unab le  t o  complete .  
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APPENDIX C 

LABORATORY ANALYTICAL PROCEDURES 

ROSSBACHER/ACME 



~ N Q L Y T I C Q L  METHOD D E S C R I P T I O N S  F O R  GEOCHEMICGL RSSESSXENT REPO9TS 
mm - 

The rflethcods 1 i s t e d  are p r e s e r ~ t  l y  a p p l i e d  t o  a r a l y s e  g z o l e g i c a l  m a t e r i a l s  
by t h e  Noranda Geochemical  Labc-ra tory  a t  Vancouver,  (March, 1384) 

P r e p a r a t  i o n  s f  Sanip 1  es 

. - S e d i m e n t s  and s o i l s  are d r i e d  a t  a p p r o x i m a t e l y  80% and s i e v e d  w i t h  a 
80 mesh n y l o n  screen, The -80 mesh (0-18 rdrcr) f r a c t i o n  is used  f o r  a n a l y s i s .  

L- 

Rock spec imens  are p u l v e r i z e d  t o  -120 mesh (0-13 mm) a Heavy mine ra l  

- f r a c t i o n s  {panrted sarcrples) are ar ta lysed  irt its e n t i r e t y ,  when it is to  be 
d e t e r m i n e d  for g o l d  w i t h o u t  f u r t h e r  s a m p l e  p r e p a r a t  ion. See addendum. 

- R n a l y s i s  o f  Samples.  

- Deconip~s i  t i o n  o f  a 0.200 q sample  is d o n e  w i t h  cor tcer t t ra ted  p e r c h l o r i c  
and n i t r i c  a c i d  (3:1), d i g e s t e d  f o r  5 h o u r s  a t  r e f l u x  t e m p e r a t u r e ,  Pu lps  o f  
rock  car core are weighed o u t  a t  0.2 g  or less depend ing  a n  t h e  m a t r i x  of t h e  

- rock ,  and t w i c e  a s  much a c i d  is used f o r  d e c o m p ~ s i t  icm t h a n  t h a t  is used for- 
s i l t  o r -  s ~ i l .  

- The cortcerctrat  io r t s  c.f Gg, Cd, Co, Cu, Fe, Mn, M o ,  N i ,  Pb, V and Zn 

(a1 1 t h e  group e l e m e n t s  o f  t h e  f e e  s c h e d u l e )  t a n  be  d e t e r m i n e d  d i r - e c t l y  
from t h e  d i g e s t  ( d i s s o l u t i o n )  w i t h  a n  a t o m i c  a b s o r p t i o n  s p e c t r o r ~ e t e r  (OO). 

-. R Variart-Techtrofi  Model O n - 5  or M ~ d e l  RR-475 i s  used t~ nreasure e l e m e n t a l  
c o n c e n t  ra t  ions.  

Elements  Requi r i r ~ q  S p e c i  f ic Deconipos i  t icen M e t  hod 

an t imony  - Sb: 0 - 2  g s a m p l e  is a t t a c k e d  w i t h  3 - 3  rciL o f  6% t a r t a r i c  a c i d ,  
1-5 nlL ccanc. hydr-a~chlc?r-ic a c i d  arOd 0. 5 roL crf c o r ~ c -  n i t r i c  a c i d ,  t h e n  h e a t e d  
i n  a w a t e r  ba th  f ~ r  3 h e u r s  a t  350 C. Sb is deter-rt1irled d i r e c t l y  f t - a 4 1  t h e  acid 
s o l u t  i e n  wi th  an RQ-475 equ ipped  w i t h  e l e c t r o d e l e s s  d i s c h a r g e  l a u p  ( € D L )  - 

Q r s e n i c  - R s r  Cl- 2 - 0- 4 q s a r~ ip le  i s  d  i g e s t e d  w i  t t 1  1 -  3 r41L c.f 7i1 i'- perch  l c r - l c  

a c i d  and 0 - 5  r4lL l > f  ccartc- r a i t r i c  a c i d -  Q War-iar~ nR-475 e q t ~ i p p e d  w i t h  ara Qs-EU!L 

c~icasur-es t h e  at-sera i c  cc.r,cer,t r a  t  1 c.rl c. f' t  t ~ e  d i q e s t  - 



Barium - Ba: CJ- 1 q s a t a p f e  i s  d=cc.r,lpc.sod with conc- perchloric, r::tric arc - 
hyf5rc.f 1uGPic acid- Qtomic absorpt  ion using a nitrous o x  ide-acetylene f ldmc 

deterrni nes 6 a  f ' c - ~ f n  the a q c t e e u s  so 1 ut iora- 

Bismuth - Bi: 0-2 g - 0.3 g is digested with 2-0 ml of perchloric 70% anr! 
1.0 ((11 o f  conc- nitric acid- Bisrnuth is determined directly from the digest - into the flame of the GA instrument c/w €DL- 

Gold - Our 10-0 g sample (Pan-concentrates see below) is digested with aqua 
.I regia <1 part nitric and 3 parts hydrochloric acid), Gold is extracted with 

Methyl iso-Butyl ketone (MIBK) from t h e  aqueous solution. Gold is d e t e ~ i n e d  
from the MIBK solution with flame MI, 

PQagnesiurr - Hgr 0.05 - 0.10 g sample is digested with 4 a11 perchloric/nitric 

- acid (3rl). On aliquot is taken t o  reduce t h e  concentration t o  within t h e  
range of atomic absorption. The GQ-475 with a nitrous oxide f l a m e  determines 
Mg from the aqueous solution, 

Tungsten - U: 1 - 0  g sample sintered with a carbonate flux and thereafter 
leached with water- The leachate is treated with potassium thiocyanate- 
The ye1 low tungsten thiocyanate is extracted into tri-n-butyl phosphate- 
This permits colourimetric comparison with standards to measure tungsten 
concent rat ion- 

Uranium - U: Qn aliquot,taken from a perchloric-nitric (3-1) decomposition, 
usually from the multi-element digestion, is diluted with water and a 
phosphate buffer- This s ~ l u t i o n  is exposed to laser light, and the 
luminescence of the uranyl ion is quantitatively measured on the UQ-3 
(Scintrex), 

LOWEST VQLUES REPORTED IN PPM 

Rg - 0-2 Mn - 20 Z n  - 1 

Cd - 0- 2 Ma - 1 Sb - I 

Cc. - 1 Ni - 1 0s - 1 

C u  - 1 Pb - 1 %a - 1 0  

Fe - 10ct V - 1 0  F i  - I 



.. 
-. Geochernicz! methods 

All o i  tns aaalytical methsds used by Bondar-Clegg have proven to b~ dependable anci 
accurate. However, our coniinuing method dsveloprnent and response io technologica! 
acivances have altered a few procedures over the years. Listed below are tne most cornmo:~ 
*^_. I~:.nniaues: 

Element Extraction Method o f  Analysis 

"Cu, "Pb, "Zn, "Mo, "Ag, Lefort Aqua Regia 
"Cd, "Ni, "Co, "Mn, "Fe 

Atomic Absorption 

Fluorimetric 

*W Basic Oxidation Fusion Colourimetric 

F Basic Fusion ' Citrate Buffer-Specific Ion 

Au, Pt, Pd Fire Assay Atomic Absorption 
(or gravimetric for assay) 

Colourimetric "As HCL04 - HN03 Arsine 

Closed Cell, Flameless 
Atomic Absorption 

Hg Aqua Regia 

"Sn,  'Sb, "Ba, "Rb, "Sr, Y 
Zr, "Nb, La, Ce, Ti 

Energy dispersive XRF 

Th, "Se, "Ta, Ga, In Wavelength dispersive XRF 

Atomic Absorption 

Atomic Absorption 

Atomic Absorption 

Atomic Absorption 

Atomic Absorption 

"Sb (low detection) HCL - organic extraction 

"Bi H NO3 

"V, "Be, "Li HCL04 - HN03 - HF 

+Cr Sodium Peroxide F.usion 

"Te HBr - Br + Organic 
Extraction 

Multi-acid HBr - Br + 
Organic extraction 

Atomic Absorption 

B Basic Fusion Plasma 

Atomic Absorption Alkali Fusion + Organic 
Extraction 

Leco Induction Furnace 

* These elemenst are now available by plasma; please refer to the price list for clarification. 
Page 3 



ACME 

GEOCHEMICAL ICP ANALYSIS 

.500 gram sample is digested with 3 ml 3-1-2 HCL-HN03-H20 at 9 5 0 ~  for one 
hour and is diluted to 10 ml with water. This leach is partial for Mn, Fe, 
Ca, P, Cr, Mg, Ba, Ti, B, Al, Na, K, W, Si, Zr, Ce, Sn, Y, Nb and Ta. Au 
detection limit by ICP is 3 ppm. Sample type: soils -80 mesh. Au analysis 
by AA from 10 gram sample. Hg analysis by flameless AA. 



APPENDIX D 

DETAILED DIAMOND DRILL HOLE LOGS 







1 106  34.4N 1 1380m 1 -90" I I 1 I I I I I I I 
Deo. I Leneth  ] B e a r i n s  I I I 1 Dep. I Length I Bear ing 1 DDH-H-87-1 I 

1 Date  C o l l a r e d  1 Date Completed 1 Core S i z e  1 Dip  T e s t s  I P r o p e r t y  1 P r o j e c t  No. 1 N.T.S. No. 

Dec reas ing  b i o t i t e  downhole. I 
9.56 9.65m i s  a  wedge shaped I 
q u a r t z i t e  s e c t i o n  Q t z i t e  I 

I P O l  I 
I Tr  Py I I 

I 
I 

I 
I 

GD GD I I I I I I 
w i t h  each o v ~ o s i n n  c o n t a c t  @ I I I I I I 

I Octobe r  27/87 1 November 4 / 8 7  1 AQ I I BEARING I ANGLE 
FIELD CO-ORDINATES 1 DEPTH 1 Rec. 1 Corr .  1 Rec. 1 Cor r .  

. . - 
1 1 I 1 38' aca .  I I I I I I I I I I 1 

/ ALTERED QUARTZITE I I I I I I 
1 9.72 1 10.55 1 98% I A s  4.88 - 6.95m. 1 Bedding @ 1 2-6% 1 1 28778 1 1 . 8 3 1  20401 1 . 0 1  1 8  1 44 1 
I I I I 1 9 . 9 7 m i s  I PO I I I I I I I I I 
I I I I 1 78' a ca  I Tr-2% I I I I 1 I I I 1 
I I 1 I I Bedding @ I Py I I I I I I I I 1 
I I I I I 10.5m i s  I Tr-1% I I I I I 1 I I I 

Hope / 164 I 8 2 F / l l  1 
SURVEYED CO-ORDINATES I Shee t  2  o f  1 2 1  

I I I I 
I I I GRANODIORITE DYKE I 
1 1 0 . 5 5  111.79 1 98% 1 As 6.95 - 8.23m b u t  b i o t i t e  

I L a t .  I E l ev .  I Dip I I I I L a t .  I E lev .  I Dip I Hole No. 

2-10% I r r e g .  4cm o f  a l t e r e d  
q u a r t z i t e  a s  4.88 - 6.95m 
o c c u r s  from 10.67 - 10.71m. 

I 75' a c a .  I Sph I I I I I I I I I 
1 I I I I I I I 
I Upper con4  Tr Po I 1 I I I I I I I 
I t a c t  i s  I h P y I  I I I I 1 I I I 
1 31" a c a ,  I I 1 I I 1 I I I I 
I opposing I I I I I I I I I 1 
I b edd ing .  I I I I I 1 I I I I 
1 Lower con4 I I I I I I I I 1 
I t a c t  I R R E ~  I I I I I I I I I 
I t o  66" acal I I I I I I I I I 
I cornform- I I I I I I I I I I 
I a b l e  t o  I I I I I I I I I I 

I I I I I bedding I I I I I I I I I I 
I I I I ALTERED QUARTZITE I I 1 1-5% 1 I I I 
1 11.79 1 12.2 1 99% 1 As 4.88 - 6.95m. I Bedding @ I Po I 1 28779 1 1 .41 1 1100 1 0.8 1 1 4  1 35 1 
I I I I I 11.95m i s  I Tr-1% I I I I I I I I I 
I I I I 1 69"  t o  72"l Py I I I I I I I I I 
11 a c a .  Tr S 

Date  O c t o b e r ,  1987 Logged By I a n  G. M i t c h e l l  



. 

1 12 .2  112.91 1 97% 1 As 6.95 - 8.23m. I Upper con - /  Tr Po I I I I I I I I I 
I t a c t  1ost . l  6  PY 1 I I I I I I I I I I I I 

I I I I I Lower I I I I I I I I I I 
I I I I I I I I I I I I I I c o n t a c t  I 

1 Date  C o l l a r e d  1 Date  Completed 1 Core S i z e  
I Oc tobe r  27/87 1 November 4 /87  1 AQ 

FIELD CO-ORDINATES 
1  at. I E l e v .  I Dip 

I I I I I i r r e g u l a r  .I I I I I I I I I I 
I I ALTERED QUARTZITE I I 1 I 
112 .91  113 .18  1 100% 1 As 4.88 - 6.95m. I Bedding @ I Po6Py I 1 28780 1 1 . 2 7 1  7 8 0 1  2 . 6 1  1 4  1 32 1 
I I I I 113.07rn. is1 4% 1 I I I I I I I I 

1 72" a c a .  1 each  I I I I I I I I 
CHLORITIC, GARNETIFEROUS I 1 I 1 I 

Dip T e s t s  I P r o p e r t y  I P r o j e c t  No. I N.T.S. No. 1 

QUARTZITE 1 I I I I I 
Mo t t l ed  o r  banded,  g e n e r a l l y  I Bedding @ I 2-7% I 1 28781 1 
s o f t e r  t han  t h e  a l t e r e d  q u a r t z 4  13.92m. i d  Py I I I 
i t e .  I n t e n s e  c h l o r i t e  a l t e r -  1 6 8 "  a c a .  I Tr-5% 1 1 I 
a t i o n  w i t h  pa t chy  zones of g a r - /  I Sph I I I 
n e t  5-10cm wide ,  up t o  50% t o  I 1 Tr-5% I I I 
75% g a r n e t .  Local  p a t c h e s  o f  I I PO I I I 
q u a r t z  < l o r n .  Core is  g r e e n i s h  I I I I I 
t o  reddish-brown,  w h i t i s h  o r  I I I I I 
g r e y .  S u l p h i d e s  mainly  d i s sem.  I I I I I 
T race  b r i g h t  green t r a n s p a r e n t  I I I I I 

Hope 1 164 I 8 2 F / l l  I 
SURVEYED CO-ORDINATES I Shee t  3  o f  12 1 

La t  . I E lev .  I Dip I Hole No. 1 

ANGLE 
Rec. 1 Co r r .  

I 
DEPTH 

ous 10-30cm c h l o r - g a r n e t  zones  1 14.84 i s  1 Po I I I 1 I 
a s  13.18 - 14.77m. P a l e  green- 142O a c a . ,  I Tr-2% I 1 I I I 
i s h  and p a l e  orange-brownish 1 bu t  1 PY I I I I I 
zones common. Local  sma l l  i r r eg j  d i s tu rbed .1  Tr-1% I I I I I 
~ a t c h e s  o f  wh i t e  o r  c l e a r  q t z .  I I Sph I I I I I 

BEARING 
Rec. 1 C o r r .  

I 

m i n e r a l  l o c a ~ ~ ~ .  I I I I I I I I I 

<5cm. From 15.63 - 15.85m ( . . . c o n t i n u e d )  I I I I I I I I I I 

ALTERED 6 GARNETIFEROUS I I 

Date  O c t o b e r ,  1987 Logged By I a n  G.  M i t c h e l l  

I I I I 
QUARTZITE I I I I 1 I I I I I 

As 4.88 - 6.95m b u t  w i th  nurnerd Bedding @ 11-44, 1 1 28782 1 1 1.74 1 1780 1 0 .2  1 10 



1 106 34.4N 1 1380m 1 -90' I I I I I I I 1 I I 
r ~ e ~ .  I Length  I Bear ing  I I 1 1 Dep. I Length I Bea r ing  1 DM-H-87-1 I 

1 Date  C o l l a r e d  1 Date Completed 1 Core S i z e  1 Dip T e s t s  I P r o p e r t y  I P r o j e c t  No. 1 N.T.S. No. 1 

I I I i r r e g .  f i n e  t o  med. g r a i n e d  Bedding.@ I g r a n o d i o r i t e  dyke a n d / o r  1 15.99m i s  
I I I I s t r i n g e r s .  C o n t a c t s  h i g h l y  1 6 0 "  aca .  I I I I I I I I I 

I l l  I 
I 

I I I I I I  

I Oc tober  27/87 1 November 4 /87  1 AQ 
I FIELD CO-ORDINATES 
I L a t .  1 E l e v .  I Dip 

I I I 1 I I Sph I I I I 1 I I I I 
I I 1 I ALTERED 6 GARNETIFEROUS 1 I 1 1 I 1 I I I I I I 

1 I I l i r r e g .  t o  approx.  75' a c a .  I I I I I I I I I I I 

Hope 1 164 I 8 2 F l l l  I 
SURVEYED CO-ORDINATES I Shee t  4 o f  1 2 )  

La t  . I E l ev .  I Dip 1 Hole No. 1 

1 

Date  O c t o b e r ,  1987 Logged By I a n  G. M i t c h e l l  

ANGLE 
Rec. ] Cor r .  

I 
DEPTH 

I ALTERED 6 GARNETIFEROUS I I 1 1 I 

I I 1 I QUARTZITE I I I I I I I I I I I I 
1 18.39 120.64 1 99% 1 As 14.77 - 16.51111. A 1/2cm I Bedding @ 1 2-6% I 1 28784 1 1 2 . 2 5 1  3 0 2 1  8 1 36 1 8 1 
1 1 I I g r a n o d i o r .  dyke s u b p a r a l l e l  acal 18.79m i s  I Po I I I I I I I I I 
I I I I from 18.63 t o  19.05~1.  A 3cm / 57" a c a .  I Tr-2% I I I 1 I I I I 1 
I I I I g r a n o d i o r  dyke from 20.46 - 1 Bedding @ I Py I I I I I I I I I 
I I I / 20 .49~1 i s  69" a c a .  O c c a s i o n a l  I 2 0 . 0 ~ ~  is  / Tr-1% I I 1 I I I 1 I I 
I I 1 1 h a i r l i n e  t o  l m m  q t z  h e a l e d  1 71" aca .  1 Sph 1 I I I I I I I I 
I 1 I I f r a c t  7" t o  27" a c a .  I I I I I I I I I I I 

BEARING 
Rec. 1 Co r r .  

I 

I I I I QUARTZITE I I I I 1 I I I I I I 
1 16.51 1 18.39 1 99% 1 As 14.77 - 16.51m. Bedding I Bedding @ I 1-4% I 1 28783 1 1 1 . 8 8 1  25401 0 . 4 1  1 6 . 1  40 I 
I I I I l o c a l l y  h i g h l y  d i s t u r b e d  a s  a t  1 17.13111 i s  1 Po I I I I I I I I I 
I I I 1 16.51 - 16.75m. 1 47"  a c a .  I Tr-2% I I I I I I I I I 
I I I I I I Py I I I I I I I I I 
I I I I I I Tr-1% I I I I 1 I I I I 

1 I 
I I I I QUARTZITE I I I I I I I I I I I I 
1 20.64 1 22.48 1 99% 1 As 14.77 - 16.51m. Bedding i s  I I 2-6% I 1 28785 1 1 1 . 8 4 1  24001 74 1 8 1 74 1 
I I I I d i s t u r b e d  t h r o u g h o u t .  I I Po I I I I I I I I I 
I I I I I I Tr-2% I I I 1 I I I I I 
I I I I I I Py I I I I I I I I I 
I I I I I I Tr-1% I I I I I I I I 1 

I I I I I I I Sph I I I I 1 I I 1 I 
I I I I I I I I I I I I I I I 
I 1  I I I I >  

I ALTERED 6 GARNETIFEROUS I I I I I I I I I 





1 Date  C o l l a r e d  1 Date  Completed 1 Core S i z e  1 Dip T e s t s  I P r o p e r t y  I P r o j e c t  No. I N.T.S. No. I 
I Oc tobe r  27/87 1 November 4 /87  1 AQ I I BEARING I ANGLE I Hope 1 164 I 8 2 F / l l  I 

FIELD CO-ORDINATES 1 DEPTH 1 Rec. 1 Cor r .  1 Rec. 1 Co r r .  I SURVEYED CO-ORDINATES 1 Shee t  6  o f  1 2 1  
I L a t .  I E l e v .  I Dip I I 1 I L a t .  I E l ev .  I Dip I Hole No. 1 .  
1 106 34.4N 1 1380m I -900 I 1 I I I 1 I I 1 1 
1 Dep. I Length  I Bear ing I I I Dep. I Length I Bea r ing  I DDH-H-87-1 I 
[ 1 106 75.8E -- 1 
I From I To I Recovery I D e s c r i p t i o n  I I % I ~ s t . 1  Sample 1 I I GEOCHEM ( ppm) I 
I (m) I (m) I I I S t r u c t u r e  I Sulph.1 ~ r a d e l  No. 1 IWidtH Zn I Ag I Pb I Mo 1 
1 28.47 1 30.18 1 97% I As 26.83 - 28.47m. 28.47 - I I r r e g  con-! Tr-5% I 1 28789 1 1 1 . 7 1 1  8 8 1  7  I 3 4 1  7 1  
I I I 1 28.67 g r a n o d i o r i t e  w i t h  5% 1 t a c t  w i th  I Py I I I I I I I I I 
I I I I m a f i c s  . I g r a n o d i o r  .I Tr-1% I I I I I I I I I 
I I I I I I Po I I I I I I I I I 
1 1 1 I 1 1 Tr Mo I I 1 1 1 1 1 1 I 
I I I I I I Tr spH I I I I I 1 I I 

/ 30.18 1 31.4 / 99% 1- 28.47m. 30.18 - 1 I I I 
1 3-5% 1 1 28790 1 1 1 . 2 2  1 72 1 0 .2  1 1 6  1 1  I 

I I I 130.5m i s  g r a n o d i o r i t e  w i t h  25% I PY I I I I 1 1 I I I 
1 1 I 1 m a f i c s .  Extremely  f r a c t u r e d  1 1 1 I I I I I 1 I 
I I I I t h roughou t  qtz v e i n  t o  l o c a l l y  I I I I I I I I 1 I I 
I I I 1 s l i g h t l y  b r e c c i a t e d .  Loca l  I I I I I I I I I I I 
I I I I s l i g h t l y  r u s t y  f r a c t u r e  p lanes ; l  I I 1 I I I I I I I 
I I I I o f t e n  around 62" a c a  o r  I I I I I I I I I I I 
1 I 1 1 29" a c a .  1 1 1 1 I I I I 1 I 1 

I QUARTZ MONZONITE DYKE I I I I 
1 31 .4  1 32.29 1 99% 1 5-82 m a f i c s ,  ma in ly  b i o t i t e .  I I Tr Py I I I I I I I I 1 
I I I I Med. g r a i n e d .  I I d M o  I I I I I I I I I 

I GRANODIORITE DYKE I I I 
1 32 .29  1 3 2 . 9 3 1  99% 1 As 6.95 - 8.23m. I r r e g u l a r  1 1 Tr Py 1 I I I I I I 1 I 
I I I I u ppe r  and lower  c o n t a c t s .  I 1 6 ~ 0  I I I I I I I I I 
1 I I I Coarse  g r a i n e d .  15-204 b i o t i t e . 1  I I I 1 I I I I I I 
I I I l C o n t a i n s  .5-2cm a n g u l a r  I I I I I I I I I I I 
I I I I f r agmen t s  o f  q t z .  monzoni te .  I I I I I I I I I I I 

1 QUARTZ MONZONITE DYKE 1 I 
1 3 2 . 9 3  133.84 1 99% 1 As 31.4 - 32.29~1. I Lower I Tr Py I I I I I I I I I 
I I I I I c o n t a c t  I d  MO I I I I I I I I I 
I I I I 1 24" a c a .  I I I I I I I I I I 

I GRANODIORITE DYKE I I I 
1 33.84 1 35.41 1 99% I AS 32.29 - 32.93m. I 1 Tr  Py I I I I I I I I I 
I I I I I I d M o  I I I I I I I I I 

Date  O c t o b e r ,  1987 Logged By I a n  G. M i t c h e l l  



1 106  34.4N 1 1380m 1 -90" I I I I I I 1 I I I 
I Dep. I Length  I Bear ing  I I I Dep. I Length I Bear ing I DDH-H-87-1 I 

I (m) I (m) I I I S t r u c t u r e  I Sulph.1 ~ r a d d  No. I 1 ~ i d t d  Zn / Ag I Pb I Mo I 
I I I QUARTZ MONZONITE DYKE I I I I I I I I I I I 
1 35.41 1 35.98 1 99% [ As 31.4 - 32.29m. I 1 1 %  P O I  I I I I I I I I 
I I I I I 1 Tr PY I I I I I I I I I 

1 Date  C o l l a r e d  1 Date Completed 1 Core S i z e  1 Dip  T e s t s  I P r o p e r t y  1 P r o j e c t  No. I N.T.S. No. 

I I I I I I & M O  I I I I I I I I I 
I I I I GRANODIORITE DYKE I I I I I 
1 35 .98  1 41.39 1 99% 1 As 6.95 - 8.23m. Mafics  pa t chy  I I Tr Po I I I I I I I I I 
I I I I from 1 0 %  t o  25%. P a t c h y  q u a r t z 4  I &  PY I I I I I I I 1 I 
I I I I r i c h  zones  o r  i r r e g .  v e i n s  2 td I & M O  I 1 I 1 I I 

I I  
I 

I 1 I 1 20cm wide .  O c c a s i o n a l  r u s t y  ] I I I I I I I I I 
I I I I s t a i n s  o r  f r a c t u r e s  o f t e n  25' 1 1 1 I I I I I I I I 
I I I I t o  30° a c a .  39.6 - 39.75m I I I I I I I I I I I 
I I I I c h l o r i t i c ,  and f r a c t u r e d  w i t h  I I I I 1 I I I I I I 
I I I I minor  r u s t y  s t a i n i n g .  I I I I I I I I I I I 

I ALTERED GRANODIORITE DYKE I 1 I I I 
1 41 .39  142 .171  97% 1 Coarse  g r a i n e d .  A l l  b i o t i t e  ] Lower I Tr Py I 1 68791 1 1 . 7 8 1  2341  0 . 2 1  1 8  1 100 1 
I I I I a l t e r e d  t o  c h l o r i t e .  Loca l  I c o n t a c t  ofl 6 Mo I I I I I I I I I 
I I I I s e r i c i t e  a l t e r a t i o n .  ~ u s t y  1 zone  i r -  I 1 I I I I I I I I 
I I I I s t a i n i n g  o c c a s i o n a l l y .  Of t en  I r e g u l a r  I I I I I I I I I I 
I I I I f r a c t u r e  m o s a i c s .  Zone s t a r t s  I b u t  a p p r o 4  I I I I I I I I I 

I Oc tobe r  27/87 1 November 4 /87  1 AQ 
FIELD CO-ORDINATES 

I L a t .  1 E l e v .  I Dip 

. . 

I I I I below f r a c t u r e  35" a c a .  1 73" a c a .  I I I I 1 I I I I I 
1 GRANODIORITE DYKE 1 1 I I I 

142.17 142.99 1 99% I AS 32.29 - 32.93m. Qtz.  I I Tr  PY I I I I I I I I I 
I I I I monzoni te  dyke from 42.26 - I I &  PO I I I I I I I I I 
I I I 1 42.34m. Lower c o n t a c t  o f  QM 1 I & M O  I 1 I I I I I I I 
I I I I dyke i s  59" aca .  I I I 1 I I I I I I I 
I I ALTERED GRANODIORITE DYKE I I 
1 4 2 . 9 9  1 4 4 . 5 8 1  98% I A s  41.39 - 42.17m. Zone s t a r t s  I 1 Tr Py I 1 68792 1 11 .59  1 218 1 0.2 1 28  1 72 1 
I I I I a t  f r a c t u r e  w i t h  2 1 / 2 m  I I d M o  I I I I I I I I I 
I I I I p a r a l l e l  q u a r t z  v e i n .  b o t h  I I I I I I I I I I I 

Hope ' 1 164 I 8 2 F / l l  I 
SURVEYED CO-ORDINATES I Sheet  7 o f  1 2 1  

La t  . I E l ev .  I Dip I Hole No. 
DEPTH 

I I I I 20" aca .  - I I I I I I I I I I I 
I ALTERED QUARTZITE I 

1 4 4 . 5 8  145 .22  1 98% [ A s  4 .88  - 6.95m. Mainly p a l e  I Upper I 2-12% 1 1 68793 1 1 . 641  56001  1 . 4 1  1 4  1 70 1 
I I I 1 brownish ,  t o  l o c a l l y  g r e e n i s h .  1 c o n t a c t  1 Po I I I I I I I I 
I I I I H ighly  f r a c t u r e d ,  l o c a l l y  i n  150 '  a c a  I Tr-2% I I I I I I I I I 

I ( c o n t i n u e d  ... ) 1 opqos ing  I PY I I I I I I - J 

Date  Oc tobe r ,  1987 Logged By I a n  G. M i t c h e l l  

BEARING 
Rec. 1 C o r r .  

I 

ANGLE 
Rec. 1 C o r r .  



110634 .4N 11380m 1 -90" I I 1 I I I I I I 
I D ~ D .  I Lennth  I Bear ing  I I Dep. I Length I Bear ing  I DDH-H-87-1 

1 Date C o l l a r e d  1 Date  Completed 1 Core S i z e  1 Dip T e s t s  1 P r o p e r t y  1 P r o j e c t  No. I N.T.S. No. 

I I I I c a l c - s i l  h e a l e d  t o  l m m  wide.  1 Lower con4 I I I I I I 1 I I 
I I I I I n c r e a s i n g  c h l o r i t e  w i t h  I t a c t i s  1 I 1 I 1 1 I I I 1 
I I I I i n c r e a s i n g  Po. Bedding i s  1 76" a c a ,  I 1 I I I I I I I I 
I I I I main ly  d i s t u r b e d  b u t  approx I semi- / I 1 I 1 I I I I I 
I I I 1 70" a c a .  Lower dyke semi- I opposing I I I I 1 I I I I I 
I I I I opposing bedding means s t r i k e s  I bedd ing .  I I I I I I I I I I 
I I I I a t  o b l i q u e  a n g l e  t o  bedd ing  o f  I Both I I I 1 I I I 1 . 1  I 
I I I I q u a r t z i t e s .  I c o n t a c t s  I I I I I I I I I I 
I I I I I s l i g h t l y  I I I I I I 1 I I I 
I I I I I i r r e g .  I I I I I I I I I I 
I 1 I GRANODIORITE DYKE I I 
145.22 145.73 1 99% 1 As 6.95 - 8.23m. Most b i o t i t e  I 1 Tr-1% 1 I I I I I I I I 
I I I I a l t e r e d  t o  c h l o r .  I l P 0 6  I I I I I I I I I 
I I I I I I py I I I I I I I I I 

I ALTERED QUARTZITE 1 
145.73 145.88 1 95% 1 As 44.58 - 45.22m. I Bedding 1 2% 1 I I I I I I I I 
I I I I 1 p o s s i b l y  1 Py I I I I I I I I I 
I 1 I I 1 65" a c a .  I I I I I I I I I I 
I I I I I thoughout  .I I 1 I I I I I I I 
I I HIGHLY ALTERED 6  BLEACHED I I I f 
I I I I QUARTZ MONZONITE DYKE I I I I I I I I I I I I 
1 45.88 147.87 1 97% I As 31.4 - 32.29111 b u t  f e l d s p a r  I I Tr-3% I 1 68794 1 1 1 . 9 9 1  9 4 1  0 .21  44  1 4  1 
I I I I o f t e n  wea the red  w h i t i s h  6  I I I I I I I I I I Py I I I I I crumbly,  a l m o s t  t o  c l a y  l o c a l -  I I I I I I I I I I 
I I I I l y .  P e r v a s i v e  minor  c h l o r i t e  I I I I I I I I I I I 
I I I I a l t e r a t i o n .  L o c a l l y  h i g h l y  I 1 I I I I I I I 1 I 
I I I I f r a c t u r e d ,  o f t e n  44' t o  52 '  1 I I I I I I I I 1 I 

I October  27/87 1 November 4/87 1 AQ 
FIELD CO-ORDINATES 
11 I E l e v .  Dip 

Date  Oc tobe r ,  1987 Logged By I a n  G .  M i t c h e l l  

DEPTH 
Hope 1 164 I 8 2 ~ 1 1 1  I 

SURVEYED CO-ORDINATES I Sheet  8  of  12 1 * La t  . Elev.  

BEARING 
Rec. 1 Cor r .  --- 

ANGLE 
Rec. 1 Cor r .  



1 Date  C o l l a r e d  1 Date  Completed 1 Core S i z e  1 Dip T e s t s  I p r o p e r t y  I P r o j e c t  No. I N.T.S. No. I 
I Oc tobe r  27/87 1 November 4 / 8 7  1 AQ I I BEARING I ANGLE I Hope 1 164 I 8 2 F / l l  1 

FIELD CO-ORDINATES 1 DEPTH ( Rec. I Co r r .  I Rec. I Co r r .  I SURVEYED CO-ORDINATES I Shee t  9  o f  12  1 
I La t  . I E l e v .  I Dip I I I  at. I E l ev .  I Dip I Hole No. 1 
1 106 34.4N 1 1380111 1 -90" I I I I I I I I I I 
I Dep. I Length  I Bea r ing  I I I Dep. I Length  I Bea r ing  1 DDH-H-87-1 I 

I (m) I (m) I I I S t r u c t u r e  I Sulph.l ~ r a d d  No. I I Widtd Zn I Ag I Pb I Mo I 
I I ( c o n t  .) I I I I I I I I I I 
I I I 1 45 .73  - 45.88m. At 47.35m i s  2  1 I I I I I I I I I I 
I I I 1 i r r e g  q t z  v e i n s  <lcm wide ,  witd I I I I I I I I I I 
I I I 1 5 %  Py 6 1% g a r n e t ,  app rox  29" 1 I I I I 1 I I I I I 
I I I I a c a .  46.65 - 47.6m i s  on ly  I I I I I I I I I I I 

I I I I I t h roughoud I I I I I I I I I 
/ ALTERED QUARTZ MONZONITE DYKE I I I I 

1 51 .02  1 5 2 . 1 1 1  99% I A s 4 5 . 8 8 - 4 ? . 8 7 m , b u t m o d .  IUppe r  I T r - l % l  1 68796 1 1 1 . 0 9 1  63001  8 . 0 1 1 6 0 0  1 7 / 
I I I I a l t e r e d .  At 51.95m i s  a  2cm I c o n t a c t  I Py I I 1 I I I I I I 
I I I I q t z  v e i n  a t  28' a c a  w i t h  1 0 %  I i r r e g ,  but1 I I I I I I I I I 
I I I I Py ,  5% Mo 6 7% g a r n e t .  S l i g h t  I approx I I I I I I I 1 I I 
I I I I f e l d s p a r  w e a t h e r i n g ,  and mod- 1 80" a c a .  1 1 1 I 1 1 I I I 1 

1 e r a t e  c h l o r i t i z a t i o n  th rounhoud  I - I 1 

I I I I s l i g h t l y  t o  m o d e r a t e l y  a l t e r e d . !  I I 1 1 I I 1 1 1 1 

Date  O c t o b e r ,  1987 Logged By I a n  G.  M i t c h e l l  

I I 
1 4 7 . 8 7  1 50.0 1 99% 

I I 

QTZ. MONZONITE DYKE I 
As 31.4 - 32.29m. I I Tr Py I I I I I I I I 
ALTERED QUARTZITE I I 1 

I 

1 50 .0  1 50.2 1 98% 1 As 4 .88  - 6.95m. Highly  f r a c -  I Bedding 1 1-32 1 I I I I I I I I 
I I I I t u r e d ,  t y p i c a l l y  approx.  11°- 1 p o s s i b l y  I Po I I I I I I I I I 
1 1 I 1 15' s u b  p a r a l l e l  b e d d i n g ,  and 1 51" aca  1 Tr Py 1 1 I I I I I I I 
1 I I 1 40'-45' oppos ing  bedd ing .  1 b u t  i s  1 I I I I I I I I I 
I 1 I I I d i s turbed.1  I I I I I I 1 I 

I I QUARTZ MONZONITE DYKE I 
I 

I 
1 5 0 . 2  1 5 0 . 6 1 1  99% 1 A s 3 1 . 4 - 3 2 . 2 9 m .  I Upper I Tr Py I I I I I I I I I 
I I I I I c o n t a c t  is( I I I I I I I I I 
I I I I 1 62"  a c a ,  I I I I I I I I I I 
I I I I I s u b  p a r a 1 4  I I I I I I I I I 
I I 1 I I l e l  bed- I I I I I I I 1 I I 
I I I I 1 d i n g .  I I 1 I I I 1 I I I 
I I I ALTERED QUARTZITE I 1 I 
150 .61  151.02 1 99% I As 50.0  - 50.2m. I Bedding I 4% Po I 1 68795 1 1 .41 1 2080 1 8 . 8  1 1 4 8  1 50 1 
I I I I I a p p e a r s  td  2% ~y  I I I I I I I I I 
I I I I 1 b e  59" aca) 1 I I I I I 1 I I 



1 106 34.4N 1 1380m 1 -90" 1 I 1 I I I I 1 I I 
I Dep. I Length  I Bea r ing  I I Dep. I Length I Bea r ing  1 DDH-H-87-1 I 

1 Date  C o l l a r e d  1 Date  Completed 1 Core S i z e  1 Dip T e s t s  1 P r o p e r t y  I P r o j e c t N o . I N . T . S . N o .  I 

I [ S t r u c t u r e  I ~ u l ~ h . 1  Grade( No. [ I ~ i d t d  Zn I Ag I Pb Mo 
I G R A N O D I O R I T ~  I 

( 5 2 . 1 1  155 .55  1 99% 1 As 6.95 - 8.23m. but  m a f i c s  8- 1 1 I I 1 I 1 1 
I 1 10% and a l m o s t  q u a r t z  monzon i td  I Po I I 
I I i c .  At 53.78m a 1 cm q t z .  monz.1 I Tr Py I I 
I I dyke i s  70' a c a .  L o c a l l y  I I 1 I 
I I p e g m a t i t i c  a s  from 55.09 - I I I I 

Hope 1 164 I 8 2 F l l l  I 
SURVEYED CO-ORDINATES I Shee t  1 0  o f  12  1 

L a t .  I E l ev .  I Dip I Hole No. 

I October  27/87 1 November 4 / 8 7  1 AQ I 
I FIELD CO-ORDINATES [ DEPTH 
 at . I E l e v .  I Dip  

I I I 1 55124m. I I I 1 I I I I I I I 
I CHLORITE, GARNET, ALTERED I I I 1 

1 I I I QUARTZITE I I I I I I I I I I I I 
1 55.55 1 56.96 1 99% 1 As 14.77 - 16.51m. Qtz  p a t c h e s  1 Bedding 1 Tr-2% 1 1 68797 1 1 1 . 4 1  1 2640 1 0 .6  1 8 1 58  1 
I I I I r a r e  6 < 3 m .  From 56.68 t o  I i s  61" a c d  Po & I I I I I I I 1 I 
I I I 1 56.73 i s  g r a n o d i o r  dyke.  Both I a t  55.66m,l Py I I 1 I I I I I I 
I I I 1 c o n t a c t s  i r r e g ,  b u t  lower  one I and i s  I I 1 I I I I 1 I I 
1 I 1 I i s  app rox  70' a c a .  Bedding i s  1 4 3 "  aca  at1 I I I I 1 I 1 I 1 
I 1 I I l o c a l l y  d i s t u r b e d .  Mainly  p a l e  l55.76m. 1 I I 1 I I I I I I - - 
I I I I banded browns & g r e e n s .  I I 1 1 I I I I I I I 

I CHLOR., GARN, ALT'D QUARTZITE I I 
156 .96  1 5 8 . 1 5 1  99% As 14.77 - 16.51m. L o c a l l y  I Bedding I Tr-4% I 1 68798 1 1 1.19 1 1140 1 0 . 4  1 2 1 92 1 
I I I I i n t e n s e l y  f r a c t u r e d ,  o f t e n  I i s  57" a c d  Po I I I 1 I 1 I I I 
I I I I s u b  p a r a l l e l  aca  & c h l o r i t e  I a t  57.46m,l Tr-1% I I I I I I I I I 
I I I I h e a l e d .  Occas iona l  Granod io r  1 and i s  49"l Py I I I I 1 I I I 1 
I I I I dyke 1 - 5 m ,  u s u a l l y  b u t  n o t  1 a ca  a t  I 1 I I 1 I I I I I 
I I I I a lways sub p a r a l l e l  t o  bedding,l  58.02m. 1 I I I I I I I I I 
I I I I and 45' t o  70" aca .  I n c r e a s e d  I I I I 1 1 I I I I I 
I I I I g a r n e t  6 c h l o r i t e  l o c a l l y  com-I I I I I I I I 1 I I 

BEARING 
Rec. 1 Cor r .  

1 

I I I I p a r ed  w i t h  o v e r l y i n g  q u a r t z i t e . l  1 I I I I I I I I I 
I CHLOR., GARN, ALT'D QUARTZITE 1 1  I 

1 58.15 1 59.67 1 99% I As 56.96 - 58.15m b u t  l e s s  I Bedding I Tr-3% I 1 68799 1 1 1 .52 1 1660 1 0 . 6  1 2 1 72 1 
1 I I [ g a r n e t  & c h l o r i t e  a g a i n .  i e :  I i s  73" a c d  Po I I 1 I 1 I I I I 
I I I I g a r n e t  <2% and i n  t h i n  beds  I a t  58.92m,l Tr-1% I I I I I I 1 I I 
I 1 I I <lcm l o c a l l y .  S l i g h t  c h l o r i t e  I and i s  68'1 Py I I I I I 1 I I 1 
I I I I a l t e r a t i o n  i s  p e r v a s i v e .  I a c a a t  I I I 1 1 I 1 I I I 

ANGLE 
Rec. 1 Cor r .  

I 

Da t e  O c t o b e r ,  1987 Logged By I a n  G. M i t c h e l l  



Date  Oc tobe r ,  1987 Logged By I a n  G. M i t c h e l l  

1 Date  C o l l a r e d  1 Date  Completed 1 Core S i z e  1 Dip T e s t s  I P r o p e r t y  I P r o j e c t  No. I N.T.S. No. I 
I Oc tobe r  27/87 1 November 4 /87  1 AQ I I  BEARING 1 ANGLE 

FIELD CO-ORDINATES I DEPTH Rec. 1 Cor r .  1 Rec. 1 Co r r .  
Hope 1 164 I 8 2 F / l l  I 

SURVEYED CO-ORDINATES I Shee t  1 1  o f  12  1 
I  at. 1 E l e v .  I Dip  I I I I I  L a t .  I E l ev .  I Dip I  Hole No. 1 
1 1 0 6  34.4N 1 1380m 1 -90" I I I I I I I  I I I 
I Dep. I Length  I  Bear ing  I I Dep. I Length 1 Bear ing I DDH-H-87-1 I  

106 75.8E I L 7 1 . 3 4 m l  -- 1 
I From I To I Recovery 1 D e s c r i p t i o n  I 1 % I E s t  .I Sample 1 I I GEOCHEM (ppm) I  
I (m) I (m) I I I S t r u c t u r e 1  Sulph.1 ~ r a d $  No. I 1 ~ i d t d  Zn I Ag I Pb I Mo I  
I I I I ( c o n t . )  I I I I I I I I I 
I I 1 I Bedding i s  l o c a l l y  d i s t u r b e d .  I and i s  I I I I I I I I I I 
I  I I 1 Q u a r t z i t e  i s  g e n e r a l l y  p a l e r  1 55' a ca  I I I I I I I 1 I I 

) I  I  I 1 t han  o v e r l y i n g  q u a r t z i t e .  I a t  59.03m.l I I I I I I I I I  
I I I 1 ALTERED UARTZITE 1 1 1 
1 59.67 1 61.02 1 97% I As 4.88 6.95m. Highly  f r a c -  I I Tr Po I 1 68800 1 1 1 . 3 5 1  8 6 0 1  0.41  2  1 60 1 
I I I I  t u r e d ,  o f t e n  O e  t o  20' a c a .  I / & P I  1 I I 1 I I I I I  
I I I I Mainly p a l e  g r e e n i s h  g r e y ;  I 1 I I I I I I  I I - I I  I I l o c a l l y  brownish .  1 I I I  I I I I I I 

1 I QTZ. MONZONITE DYKE I I 
161 .02  1 6 1 . 2 6 1  99% I As 31.4 - 32.29m b u t  c o a r s e  I Upper I Tr Py I  I I I I I I I I 
I I  I I g r a i n e d .  T race  g a r n e t .  I c o n t a c t  I I I I I I I I I I  
I I I I 1 72" a c a ,  I I I I I I I I 1 I 
I I I I I l ower  i s  I I I I I I I I I  I 
I I I I  1 70' a c a ,  I I I I I I I I I I 
I I I I I b u t  b o t h  I 1 I I 1 I I I I I 
I I I I  I a r e  I I I I I I I I I I 
I I I I I s l i g h t l y  I I I I I I I I I I 
I I I I I i r r e g .  / I I I I I I I I I 
I / CHLORITE, GARNET ALTERED / I 
I  I  I I QUARTZITE I I I 1 I I I I I I I I 
1 61.26 1 62.39 1 99% 1 As 58.15 - 59.67m bu t  c o r e  i s  I  Bedding at1 Tr-104 1 68801 1 11 .13  1 1580 1 2.0 1 204 1 58  1 
I I I I ma in ly  d a r k e r  g reen i sh -g rey .  I61.6m is / Po I 1 I I  I I I I I 
I I I I S u l p h i d e s  m a i n l y  t h i n l y  b e d d e d j  65' a c a ,  I Tr-4% 1 I I I I I I I I 
I I I I o r  d issem.  I n c r e a s i n g  su lph ides l  and i s  55'1 Py I I I I I I I I I 
I I I I down s e c t i o n .  Many s u b p a r a l l e l  I a c a  a t  I I I I I I I I I  I 
I I I I a c a  f r a c t u r e s .  162.2m. 1 I I I I I  I I I I  
I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I  

I I I I I I 1 



110634.4N 11380m I -900 I I I I I I I I I 1 
I Dep. I Length I Bearing I I I Dep. I Length I Bearing I DDH-H-87-1 I 

I I I I I a ca ,  lowed I 1 I I I I I I I 
I I I I I i s  i r r e g  I I I I I I I 1 I I 
I I I I I b u t  appro14 I I I I I 1 I I I 

1 Date Col lared 1 Date Completed 1 Core S i z e  1 Dip T e s t s  I P roper ty  I P r o j e c t  No. I N.T.S. No. 1 

- - 
I I I I 1 37" aca.  I I I I I I I I I I 

I CHLOR., GARNET ALT'D QTZITE I I I 
162.84 164.21 1 99% I As 61.26 - 62.39m. A 2cm coarse( Bedding 16-10% 1 1 68803 1 1 1 . 3 7 1  3161 1 .81  -30 1 58 1 
I I I I g r a ined  q t z  monz. dyke a t  I mainly I Po I I I I I I I I I 
I I I 163.51m i s  54" aca .  1 54" t o  58'1 2-5% 1 I I I I I I I I 
I I I I I a ca ,  bu t  I ~y I I I I I I I I I 
I I I I I l o c a l l y  I I I I I I I I I I 
I I I I 1 60" t o  70°1 I I I I I 1 I I I 
I I I I I a ca .  I I I I 

I QTZ. MONZONITE DYKE I I 
164.21 165.21 1 99% I As 31.4 t o  32.29m Med t o  coarse( I r r e g .  I Tr Py I 1 68804 1 

Hope 1 164 I 8 2 F I l l  I 
SURVEYED CO-ORDINATES I Sheet 1 2  'of 12 / 

Lat .  I Elev. I Dip I Hole No. 

I O c t o b e r 2 7 / 8 7 1 N o v e m b e r 4 / 8 7  1 AQ 
I FIELD CO-ORDINATES 
I Lat .  I E lev.  I Dip 

- 
I I I I gra ined .  B i o t i t e  o c c a s i o n a l l y  1 upper I I I I 
I I I 1 a l t e r s  t o  c h l o r i t e .  Occasional  1 c o n t a c t .  I I I I 
I I I I f r a c t u r i n g  wi th  Fspar weather- I I I I I 
I I I I i n g ,  u s u a l l y  45" aca .  I I I I I 
I I QUARTZ MONZONITE DYKE I I 
1 65.21 1 71.34 1 99% 1 As 64.21 - 65.211~. Occasional  I I I I I 

DEPTH 

I I 1 I s u b p a r a l l e l  aca f r a c t u r e .  1 I Tr Py I I 1 
I I I 

Date October ,  1987 Logged By Ian  G .  Mi tche l l  

BEARING 
Rec. 1 Corr.  

I 

ANGLE 
Rec. 1 Corr. 

I 





1 D a t e  C o l l a r e d  1 D a t e  Completed 1 Co re  S i z e  1 Dip T e s t s  1 P r o p e r t y  / P r o j e c t N o . l N . T . S . N o .  1 
1 November 6 / 8 7  1 November 17 /87  I AQ I I BEARING I ANGLE I Hope 1 164 . 1 8 2  El11  I 
I FIELD CO-ORDINATES 1 DEPTH I Rec. / Cor r .  1 Rec. 1 Co r r .  I SURVEYED CO-ORDINATES I S h e e t  1 o f  1 [ 
I L a t .  I E l e v .  I Dip  I I I I 1 1 L a t .  I E l e v .  I D ip  I Hole  No. I 
I 1 1 1 0 0 ~  I 1636m r -900 I I I I I 
1 Dep. I Leng th  1 B e a r i n g  I 

I I I I I 
I I I I I Dep. I Length  I B e a r i n g  I DDH-H-87-2 I - - 

1 10600N 1 3.35m -- I I I I 1 I I I I 
From To Recovery  - ~ P P * )  1 

I (m) I (m> I (m) I I S t r u c t u r e  1 ~ u 1 ~ h . l  ~ r a d $  No. I t o  I Widttd Zn I Ag I Pb I Mo I 
I I I I CASING 1 I I I I 1 I I I I I 1 
I 0  I .91 1 I I I I I I I I I I '  1 I 
I I 1 INTRUSIVE RUBBLE I I I I I I 1 I I I 
1 .91 1 1 .5 1 50% Rounded p i e c e s  o f  o r ange -  I I I I 1 I I I I I 1 
I I I I s t a i n e d ,  med. t o  c o a r s e  I I I 1 I I I 1 I I I 
1 1 1 1 g r a i n e d q t z . M o n z o n i t e w i t h  I 1 1 I I I 1 I I I I 
I I I I v e r y  r u s t y  f r a c t u r e s .  I I I I I I I 1 I I I 
I 1 SILICIFIED, PHYLLITIC, ARGIL- I I I I I 
I I I I LITE TO FINE GRAINED META I I I I I 1 I I I I I I 
1 I 1 I SANDSTONE I I I 1 I I I I I 1 1 1 
1 1 . 5  1 2.74 1 50% 1 Dark g r e y ,  f i n e  g r a i n e d  w i t h  I 1 2-5% 1 1 28805 1 1 1 . 2 4 1  112 1 .5  1 6  1 2 3  1 
I I I . I f r a g m e n t s  u s u a l l y  less t h a n  I I I I I I I I I I Py I I I I I .5rmn, b u t  u p  t o  1 -5mm and I I I 1 I I I I I I 
I 1 I I rounded t o  a n g u l a r  o r  e l o n g a t e d  1 I I I 1 I I I 1 1 
I I I I F e l d s p a r  f r a g m e n t s  a r e  o f t e n  / I I I I I I I I I I 
I I I 1 a l t e r e d  w h i t i s h  and  w e a t h e r e d  I I I I I I 1 I I I I 
1 1 I 1 o u t  l e a v i n g  a  p i t t e d  t e x t u r e .  I I I I I I I I I I I 
I I I 1 B i o t i t e  r i c h  i n  f i n e l y  d i s s e m .  I 1 I I 1 I I I I I 

1 f l e c k s .  P y r i t e  d i s s e m i n a t e d  i n  I 
I 

I I I I I I I I I I I I I 
I I I I t i n y  c u b e s  < I m ,  o f t e n  a l o n g  I 1 I I I 1 I I I I I 
I I I I bedd ing  p l a n e s .  T r a c e  b r i g h t  I I I I I 1 I I I 1 I 
I I I I g r e e n  e m e r a l d - l i k e  m i n e r a l .  I I I I I I 1 I I I I 
I I SILICIFIED, PHYLLITIC , I I I I I I 
I I I I ARGILLITE TO FINE GRAINED I I I 1 I I I I I I I I 
I I I 1 META SANDSTONE I I I I 1 I I I I I I I 
1 2.74 1 3.35 1 50% I AS 1 .5  - 2.74m. I 1 2-5% 1 1 28806 1 1 - 61  1 99 1 .6 1 1 0  1 1 8  1 
I I I I I I Py I I I I I I I I I 
I I I I I I I I 
I I I I END OF HOLE I I I I I I I I I I I 
I l i l  
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NORANDA EXPLORATION COMPANY, LIMITED 

N.T.S. 

DATE 

S A M P L E  R E P O R T  

SAMPLE NO L O C A T I O N  & DESCRIPT ION 

J 

I 

1 

I 1 - 





&@ (h) 
ACME ANALYTICAL LABORATORIES LTD. 852 E. HAST INGS ST.  VANCOUVER P.C. V6A 1R6 PHONE(604)253-3158  F A X ( 6 0 4 ) X S - 1 7 1 6  

GEOCHEMICAL A N A L Y S I S  C E R T I F I C A T E  81 ( 1 -  067 
1CP - ,500 6RAM SAMPLE IS DISESTED YITH 3Rl 1-1-2 HCL-HNO3-HZ0 At 95 DEC, C FOR ONE HOUR AND IS PILUTED TO 10 NL YITH HATER, 
THIS LEACH IS PARTIAL FOR RN FE CA P LA CR 16 BA TI 8 Y AND LIRITED FOR NA K AND AL, AU DETECTION LlNtT BY ICP IS 3 PPN. - SARPLE TYPE! Core 

DATE RECEIVED: IOV 24 1987 OGTE REPORT NAILED! & u ~ 7 1 ~  ASSAYER. . 
NORANDA EXPLORATION (VAN) PF:OJECT-8711-067 164 F i  1 e # 8 7 - 5 8 8 2  

SIMPLE1 HO CU P8 I N  tI6 NI CO RN FE AS U AU TH SR CD SB 01 V CA P LA CR tl6 BA TI 0 bl N A .  K Y 
PPM PPR PPM PPR PPR ppn PPH P P ~  I ppn P P ~  PPM ppn PPR PPU PPH PPR P P ~  I I ppn PPM I P P ~  I PPM I 1 1 PPH 



NORANDA EXPLORATION COMPANY, LIMITED 
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NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COSTS 

PROJECT: HOPE 

P(PE OF REPORT: Assessment R e p o r t  

a) Wages : 

No. of Days 163 

Rate p e r  Day $119.30 

Dates From: A p r i l  1 -December 30, 1987 

T o t a l  Wages 163 x $ 119.30 

b) Food & Accomodations: 

No. of Days 163 

Rate p e r  Day $ 54.33 

Dates From: A p r i l  1 - December 30, 1987 

T o t a l  Costs 163 x $ 54.33 

c)  T r a n s p o r t a t i o n :  

No. o f  Days 163 

Rate p e r  Day $ 35.42 

Dates From: A p r i l  1 - December 30, 1987 

T o t a l  Costs 163 x $ 35.42 

d) I n s t r u m e n t  R e n t a l :  

Type o f  I n s t r u m e n t  

No. o f  Days 

Rate p,er Day $ 

Dates From: 

T o t a l  Costs X $ 

Type o f  I n s t r u m e n t  

No.  o f  Days 

Rate p e r  Day $ 

Dates From: 

T o t a l  Costs 

DATE: A p r i l  25, 1988 



e) Analysis:  
(see at tached schedule) 

f )  Cost o f  prepara t ion  o f  Report 

Author : 

D r a f t i n g :  

Typing: 

g )  Other: 

Con t rat t o r  Danno Excavat ing road 

Flynn Logging 

Delta S i l v i  C u l t u r e  Co. 

D r i l l  Core Engineer ing  

TOTAL COST 

Uni t  c o s t s  f o r  Geochem 

No. of days  

NO. of u n i t s  99 r o c k s  

Uni t  c o s t s  $19.05/rock 

T o t a l  c o s t s  99 x 19.05 

h) U n i t  costs f o r  Geophysics 

No. o f  Days --- 

No. o f  Uni t s  20 km 

U n i t  costs $ 107.011 km 

Total  Cost 20 107.01 

i) Unit  c o s t s  f o r  Geology 

No. of u n i t s  68 days  

Uni t  c o s t  $209.22/day 

T o t a l  Cos t s  68 x 209.22 



Uni t  c o s t s  f o r  D r i l l i n g  

No. of u n i t s  76.49m. 

Unit  c o s t  $282.07 /m 

T o t a l  c o s t  76..49 x $282.07 

Uni t  c o s t s  f o r  t r e n c h i n g  

No. of u n i t s  62.5m. 

Unit  c o s t s  $178.86/m 

T o t a l  Cos t s  61.5x178.86 

Uni t  c o s t s  f o r  road c o n s t r u c t i o n  

No. of u n i t s  3.85 km 

Cost p e r  u n i t  $7,766.80/km 

T o t a l  c o s t  3 . 8 5 ~  $ 7,766.80 

TOTAL 



PROJECT: 

NORANDA EXPLORATION COMPANY, L l M l  TED 

(WESTERN D I v I s I ON) 

D f T A l L S  O F  ANALYSES COSTS 

ELEMENT NO. OF DETERMI N A T l  ONS 

S a m p l e  P r e p .  9 9 

COST PER DETERMI N A T l  ON TOTAL COSTS 

3.00 297.00  

TOTAL $1 ,133 .66  
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STATEMENT OF QUALIFICATIONS 

I ,  I a n  G.  M i t c h e l l  of  t h e  C i t y  of  Vancouver, P rov ince  of B r i t i s h  

Columbia, do hereby c e r t i f y  t h a t :  

I am a g e o l o g i s t  r e s i d i n g  a t  2044 West 29th  Avenue, Vancouver, B.C. 

I have g radua ted  from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia i n  1983 

w i t h  a B. Sc.  i n  geology.  

I have worked i n  m i n e r a l  e x p l o r a t i o n  s i n c e  1978. 

I have been employed by Noranda E x p l o r a t i o n  Company, L imi ted ,  

i n t e r m i t t e n t l y  s i n c e  May, 1983. 

/""------ --.-I 
I a n  G .  M i t c h e l l  



STATEMENT OF QUALIFICATIONS 
........................... 

I, Lyndon Bradish of Vancouver, Province of British Columbia, do hereby 
certify that: 

1. I am a Geophysicist residing at 1826 Trutch Street, Vancouver 
British Columbia. 

2. I am a graduate of the University of British Columbia with a 
B.Sc. (geophysics). 

3.  I am a member in good standing of the Society of Exploration 
Geophysicists, Canadian Institute of Mining and the Prospector's 
and Developer's Association. 

4. I presently hold the position of Division Geophysicist with 
Noranda Exploration Company, Limited and have been in their 
employ since 1973. 

L. Bradish. 









Quartz i te in  th is T rench  i s  Predominant ly  
Pale Greyish t o  Green ish - W h i t e .  
A l l  Sulphides Less T h a n  2%.  

O DDH-H-87-1 
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Al l  Gossan Capp ing  F o r m s  a V e r t i c a l  Wall 
on t h e  Eas t  S i d e .  

68601 ( 1,840/6 /0.8 ) 

T R - H - 8 7 - 1  

Icm Sphaler i te  B a n d  

T R - H - 8 7 - 2  
2 5 - 3  m Bur led Under  Blasted 

Samples . I st Two Digits : 90 

15cm Qtz Monzonite Dyke 
Slope DIPS ( to S W ) wi th Trace Moly 

5 -7% Banded Po + Minor Py + Sphal .  
Or lentat~on D i f f ~ c u l t  to Determine Accurately 

Bedding. Consistent and Visible in T rench  
Between 5m and I 0  m .  

15 c m  Qtz Monz. 

Bedd~ng at 3 .5m 
Dips 0 3 "  Nor th  
Strike Uncerta in 

Irregular Granodiorite 
(8,000/ 14/0.6) 

l o g 0  Shear ;Appears  to Upl i f t  Dyke on West Side 

4 c m  Qtz Monzonite Dyke 

Sulphides In T R - H  - 87-2 a r e  General ly 3 c m  Qtz Monz.  Dyke  

Lesser than  in  TR-  H - 8 7 -  I .  IE : 
PO 2 - 5 %  
Z n  T R - 3 %  
P y  T R - 3 %  

T h ~ s  T rench  has Mainly the Paler L ight  Greenish to 
Grey Quar tz i tes  w i th  Loca l  Pale Yellowish to Orange-  
B rown . Thin B e d s ,  Minor Rusty Staining Around Some 
Frac tu res .  

3 - 5  rn Very Chloritic Section of Trench , f rom Pale to  D a r k  Greens 

4 - 5  m This Interval  was Sample  Para l l e l  t o  a M a i n  Shear Plane 
Which is Abou t  I c m  Wide , E x t r e m e l y  R u s t y  , Limoni t ic  
and Crumbly  

6 - 7  m Highly Chlor i t l c  w i t h  Some I r regu la r  Smal l  Patches o f  
M i l ky  Qtz , and up  to 5% Spha le r i t e  Commonly D issem~na ted  
Par t i cu la ry  with the Chlor i te .  

T R - H - 8 7 - 4  

a Surface Outcrop 
Granodiori te 

Or ientat ion of  Quartzite 5 - 10% Py , TR Po t Sphal 
B lock  I S  Sl ight ly  Ro ta ted  
Due t o  B las t ing . 10 -20% Py , TR Po + Sphal 

Py in  Thin Bands Dlpplng Approx.  2 5 "  
Downhi l l  ( South  1. Also Dissern. 
+ in F r a c t u r e s .  

GEOLOGICAL LEGEND 

TR-H-87-5  

with 1-10rrm.angular tosubrounded chalky,whitish to yellowish fragments. 

Poss~ble Shear Contact  . Zone of  2 - 5 c m  
INTRUSIVE DYKE : Quartz monzonite to local granodi~r i te~wi th usually 5-15% mafics,mainl biotite. r Grey -Green Clay and Dir t  

Usually medium to coarse grained. Local crumbly weathering and rusty b ebs 1 30°/ 36" S W 

and/or stains. Highly fractured to massive and blocky. 

0-1.7rn lntruslve is Med. t o  Coarse Grained 
Granodiorite w i th  5 - 15% Mafics , 
Chief ly  B io t i te  . L o c a l  S l igh t  QUARTZITE : Pale greyish to whitish-greenloftenthinly bedded,usually in lcm. beds.Fractures are R U S ~ ~  Stainlng and Often Highly 

commonly rusty,occasional purplish brown garnet <.5cm. in diameter. Local small patches F r a c t u r e d .  

of irregular veins of mi I ky quartz and dark green chlorite alteration.Trace epidote. Com- 
monly 5- 10% Po, up to 15% locally. 1% to local ly 10% sphalerite, trace - 1% Py and possible 
trace g a  I., unless otherwise specified.Sulphides occur as finely disseminated specks, 
in fracture mosaics and along local bedding planes 1m. to 5cm. wide,and often 80% 
massive, Bedding ohen defined by thin, chlorit ic planes. 

Overburden - Chip Sample SCALE 
1: 100 

METRES 2 8 METRES 

Bedding or  Or ien ta t ion  

----- Geolog ic  Contact  

r Y r V r C I Y N  

TRENCHES TR - H - 87- 1,2,3,4,5 
Frac tu r ing  Or ien ta t ion  

Dr i l l  Hole Loca t i on  J . S e r w i n  DRAWN BY: .................................................. . XALE: .... !.1.! -0.0 ... .................. .............. 

SET - 13M 

0-  . 5 m  Contains a Massive , 5 c m  , I r r e g u l a r  Po B a n d  

5 -  8 m  As f o r  Legend : Some Blas ted Ou t  
Rock with u p  to 15% Po a n d  / o r  10% Spha l .  

8 - 9 m  Contains 2 Massive 4 - 5 c m  Po B a n d s  
Para l l e l  t o  Bedding 

9 -  10.7 m As f o r  Legend  

10.7 - 12.6 m L a r g e  lncrease in  Chlor i te  Al terat ion and 
Rusty Weather ing .Loca l  l nc rease  i n  P y  to 2 - 3 %  

12.6 - 13m Granodior i te Dyke  , a s  f o r  L e g e n d  

13- 18.5m Sudden Decrease in Sulphides to a Max .  of 5 %  Total, 
Mainly Po. Quartz i tes Mainly Banded Pinkish -Orange 
or Greenish. Local Minor Qtz Veining,. 5 - I c m  Wide. 





TOPO PROFILE dk 1 (INNER PROFILE) PLOTTED 
ALONG 041°FlELD AZIMUTH (AFFECTED BY Po) 

TOP0 PROFILE -%+ 2 (OUTER PROFlLE ) 
PLOTTED ALONG 0 0 2  FIELD AZIMUTH 

TOPO PROFILE 1 

TOPO PROFILE 2 

2040/18/1.0 Z)-~-~O/OPO,TR 2% Py,TR 1°/o Sph. 

1100/14/0.8 >1-5°/o,TR l0/oSph+PY. 

LOCATION OF TR.H.87.5 

5600/14/1.6 

= 2080/148/8.8 
6300/1600/8.0 

NO PROFILE # 1 

DOH. H .87.1 ---------------+ 137.lm. to TR. H.87.6 - T. D. 71.34m. 

9 3 E O L . O  is:Jcnjh, &IRA4NcR 
A S S : K S ~ , S Y ~ E N T  T R P A a T  -- rr ., ' .. .. 

NO PROFILE # 2  

SCALE 
1 : 250 

METRES 5 2.5 0 20 METRES % 1 CONTACT ORIENTATION 

BEDDING ORIENTATION 

TRENCH SECTION IN  TOPO PROFILE 
NO CONTACT ORIENTATIONS INFERRED 

/' 

/ 
0 PROJECTED BEDDING ORIENTATIONS FROM 

/ DOWNHOLE TO SURFACE 

0 .w h 

NORANDA EXPLORATION 
U 
t 

L E G E N D  

QUARTZITE , OFTEN PARTIALLY ALTERED 

CHLORITIC , GARNETIFEROUS QUARTZITE 

QUARTZITE ; AND CHLORITIC , GA.RNETIFROUS QUARTZITE 

GRANODIORITE DYKE 

ALTERED GRANODIORITE DYKE 

QUARTZITE MONZONITE TO APLITE DYKE 

ALTERED QUARTZ MONZONITE DYKE 

QUARTZ V E I N  
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