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-----....- SUMMFlRY: 

T h e  H a w k i n s  Lak .e  P r o p e r t y  is l o c a t e d  i n  s o u t h  c e n t r a l  B r i t i s h  
Columbia ,  w i t h i n  t h e  Q u e s n e l  Trough g r e e n s t c i n e  b e l t .  T h e  b e l t  is 
i n t e r p r e t t e d  as a n  i s l a n d  a r c  s e t t i n g ,  depctr j i ted d u r i n g  T r i a s s i c  
t i m e .  

I n t e r e s t  i n  t h e  p r o p e r t y  sterns from c o p p e r - g o l d  
m i n e r a l i z a t i o n  w i t h i n  t h e  v o l c a n i c s .  T h i s  m i n e r a l i z a t i o n  is 
a s s o c i a t e d  w i t h  p r o p y l l i t i c  al teratian proxirflal t u  a small 
m o n z o n i t e  t o  d i o r i t e  s t o c k .  T o  d a t e ,  c o p p e r - g o l d  v a l u e s  r a n g i n g  
f rom -56  to 2.2% copper, a n d  .81 t o  . 15 o t / t o n  g o l d ,  h a v e  been 
r e c o r d e d  w i t h i n  a z o n e  of  brecciated v o l c a n i c s  m e a s u r i n g  25 X 50 
meters. 

The p r o p e r t y  w a s  d i s c o v e r e d  i n  1978, by p r o s p ' e r t c ~ r s  fAlfr-ed 
a n d  C l a y  Robinson .  Fo1 l o w i n g  t r e n c h i n g  and  p r o s p e c t i n g  by t h e  
o r i g i n a l  owriers, Fllclare Resjources I n c .  w a s  formed t o  m a n a g e  and 
e x p l o r e  the area. I n  1'382, f o l l o w i n g  rock. qeochern and  1intite.d EM 
and magnetometer ~ ic i rveys ,  Fllclare c o m p l e t e d  1 1  diamond d r i  1 1  h o l e s  
t o t a l l i n g  424 m e t e r s .  

I n  1984, t h e  p r o p e r t y  w a s  o p t i o n e d  t o  Noranda  E x p l o r a t i o n  Cs. 
Ltd .  D u r i n g  1'384-85, Nuranda  c o m p l e t e d  s u i  1 s a m p l i n g ,  d e t a i  l e d  
g e o l o g i c a l  mapping,  t r e n c h i n g ,  magr ie tometer  a n d  i n d u c e d  
p o l a r i z a t  ion  s u r v e y s  a n d  4 diamond d r i l l  h l r ~ l e s  t o t a l  1 i n q  337. 15 M. 

'W T h e s e  s u r v e y s  d e f i n e d  s e v e r a l  C u  a n d / o r  Ru s o i l  anomalies a n d  2 I P  
anomalies, one o f  which  e x t e n d s  58Qi meters s o ~ r t h  from t h e  ma in  
s h o w i n g s  a n d  h a s  a c o i n c i d e n k  g o l d  i n  s ~ i l ~  anornaly.  T h e  
t r e n c h i n g  t e s t e d  t h e  main  copper i n  soil anomalies however ,  t h e  
subsequen t  results w e r e  l a r g e l y  i n c c ~ n c l u s i v e  d u e  t o  t h e  d e p t h  of 
t h e  o v e r b u r d e n  and  t h e  a p p a r e n t  t r a n s p o r t e d  n a t  tire a f  the geclcheni 
r e s p o n s e .  T h e  d r i l l i n g  program t e s t e d  t h e  2 IFi a n o m a l i e s ,  w i t h  
o n l y  l i m i t e d  results. The IP anomaly  e x t e n d i n g  sictt.tth o f  t h e  riiain 
s h o w i n g  i s  at t r - i  but ecl t o a pyri t i c  H o r n b l e n d e  D iori t  e-Morizon i t e 
d y k e  e n c o u n t e r e d  i n  h o l e s  NW-85-1 and  NH-85-3. The source o f  the 
s e c o n d ,  niore w e s t e r l y  IP anornaly is u n c l e a r  at p r e s e n t .  Only  h o l e  
NH-85-3 e n c o u n t e r e d  m i n e r a l i z a t i o n ,  a 13.66 sect ion o f  s t r o n g l y  
e p i d o t e  a l t e r e d  Hornb lende -Qug i  t e  B a s a l t  a n d  b r e c c i a ,  w h i c h  r e t u r n  
v a l u e s  o f  0. 12% Cu, @.@6 oz/tt=ln ("lg, and 8.@07 o z / t o n  nu- W i t h i n  
t h i s  s e c t i o n  is 4.5 m o f  8.27% Cct, G?. 13 oz/tcan Flg and  8.813 oz / t c tn  
RU. 



The Hawkins Lake  p r o p e r t y  wa5 d i s c c t v e r e d  by p r o s p e c t o r s  
F l l f red  and C l a y  Robinson i n  1378. S u b s e q u e n t l y ,  a j u n i o r  min ing  
conipany named Fllclare R e s c ~ u r c e s  was fcwrned t o  e x p l o r e  and nianage 
t h e  p r o p e r t y .  

I n  J u n e  1984, Noranda  E x p l o r a t  i c m  Company, L i m i t e d ,  o p t  i o n e d  
t h e  Hawkins L a k e  P r o p e r t y  f r o m  Rlclare Resmurces .  N o r a n d a  
irtit  i a t e d  e x p l o r a t  icm prograrns c a n r ; i s t i n g  o f  g e o l o g i c a l  mappinq ,  
soi 1 g e o c h e m i s t r y ,  t r e n c h i n g ,  m a g n e t o m e t e r  and i n d u c e d  
p o l a r i z a t i o n  s u r v e y s  f c ~ l l n w e d  by dianiond d r i l l i n g .  T h i s  r e p o r t  
d e s c r i b e s  t h e  r e s u l t s  of t h e  1385 program of t r e n c h i n g ,  mapping 
and diamond d r i l l i n g .  

The p r o p e r t y  is l o c a t e d  a p p r o x i m a t e l y  4&3 km n o r t h e a s t  o f  180 
M i l e  House,  i n  s o u t h  c e n t r a l  B r i t i s h  Columbia.  The  p r o p e r t y  is 
a l so  5 km at 296 d e g r e e s  ( t r u e )  f r o r n  t h e  v i l l a g e  o f  Eagle Creek ,  
l o c a t e d  j u s t  n o r t h  o f  C a n i n i  Lake. 

G c c e s s  t o  t h e  p r o p e r t y  frorn 18@ M i l e  H c a s e  i 5  v i a  t h e  a l l -  
w e a t h e r  mine h a u l a g e  r o a d  frorli Naranda '  5 Ross Mounta in  Mine. FSt  
E a g l e  C r e e k ,  a good g r a v e l  road leads t c t  t h e  n o r t h  5 h o r e  o f  
Hawkins Lake. Frcm Hawkins  L a k e ,  a r a u g h  4 X 4 t r u c k  road l e a d s  
onto t h e  p r o p e r t y ,  a d i s t a n c e  o f  4 k.m. 

The Hawkins L a k e  P r o p e r t y  e a r t t a i n s  t h e  fa1 l owing  m i n e r a l  
claims, l o c a t e d  i n  t h e  C l i n t o n  Mining  D i s t r i c t  (Figure 3 ) .  
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The claims are owned by Alclare Rerjaurces, but  are p r e s e n t l y  
u n d e r  o p t  ion t o  N o r a n d a  Explor-at  ion Company, L i m i t e d .  
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The  Hawkins L a k e  p r o p e r t y  w a s  d i s c o v e r e d  by f l l f r e d  and C l a y  
Robinson i n  1378. The  p r o s p e c t o r s  t r e n c h e d  a n d  e x p l o r e d  t h e  
v i c i n i t y  o f  t h e  main showing .  

In  1381, a g r i d  w a s  e s t a b l i s h e d  f o r  t h e  p u r p o s e s  of 
g e o l o g i c a l  mapping ,  r o c k - c h i p  g e o c h e m i s t r y ,  m a g n e t o m e t e r  and VLF- 
EM s u r v e y s  (Werner ,  1381). Rock geochern i d e n t i f i e d  anomalous 
p o p u l a t i o n s  i n  c o p p e r ,  s i l v e r  arid g o l d  over  t h e  o r i g i n a l  
d i s c o v e r y .  G o l d  v a l u e s  i n d i c a t e d  t h e  z o n e  t o  e x t e n d  n o r t h e r l y  a n d  
e a s t e r l y .  H o w e v e r ,  no a d d i t i o n a l  rrrirteral i z a t  ion w a s  d i scove t - ed .  

The  r e s u l t s  of t h e  m a g n e t o m e t e r  a n d  VLF-EM s u r v e y s  f a i l e d  t o  
i d e n t i f y  a s i g n a t u r e  over t h e  k.nctwn m i n e r a l i z a t i o n .  

I n  1962, Qlclare Resoiirces Inc. in i t ia ted  a prograrn of 
diamond d r i l l i n g  over  t h e  o r i g i n a l  d i scovery  zone. Q to ta l  of 
1331 feet (424 meters) of BG! d r i l l i n g  was c s m p l e t e d  i n  11 h o l e s .  
T h e  d r i  11 i n g  f a i l e d  t o  intersect e c o n m i i c  m i n e r a l  i z a t  i o n ,  and t h e  
p r o p e r t y  l a y  d o r m a n t  lint i 1 b e i n g  o p t  i o n e d  t o  N o r a n d a  irr 1384. 

D u r i n g  1384 Noranda  c o n d u c t e d  g e o l u y i c a l ,  g e o c h e m i c a l  a n d  
g e o p h y s i c a l  s u r v e y s  and t r e n c h i n g  on t h e  p r o p e r t y .  T h e s e  programs 
d e f i n e d  severa 1 non-coi  nc i d e n t  a 1 g e o c h e m i c a l  and g e o p h y s  ical 
anomal ie5. 

'furrr 

---------------- REGIONGL GEOLOGY: 

G e o l o g i c a l  mapping by  Carnphel.1 and T i p p e r  (Memoir 363, 1971) 
of t h e  G e o l o g i c a l  S u r v e y  of Canada ,  is t h e  most recent niapping i n  
t h e  area. They c o n c l u d e  t h e  r e g i o n  is u n d e r l a i n  by Nicola 
v o l c a n i c  and s e d i m e n t a r y  rock.s of  Triassic-Jurassic age .  

T h e s e  r o c k s  ccrrtsist m a i n l y  o f  greenstones, and g r e e n s t o n e  
t u f f s  and breccias. I n  t h e  Hawkins L a k e  area, i n t e r b e d d e d  g r e y  
1 i m e s t  one i 5 cornrlion. 

I n t r u d i n g  t h e  v o l c a n i c  s e q u e n c e ,  is % h e  Takornkane b a t h o l i t h  
of C r e t a c e o u s  age .  I t  c o n s i s t s  m a i n l y  o f  h o r n b l e n d e - b i a t  i te 
g r a n o d i o r i t e .  

The Hawkins L a k e  p r o p e r t y  is u n d e r l a i n  by g r e e n s t o n e s ,  t u f f s ,  
b r e c c i a s ,  a n d  1 imestones s f  t h e  Nicola Group. T h e s e  rock.5 
g e n e r a l l y  t r e n d  n o r t h e r l y  w i t h  near ver t ica l  d i p  a t t i t u d e s .  
Geological niapping by t h e  a u t h c w  ccn 1 :5808 and 1 :2508 scales, has 
d e t e r m i n e d  t h e  f c l l l o w i n g  l i t h o l o g i e s :  u n i t  1 - d a r k  g r e e n ,  
c h  1 or i t i c s c h  i st ose h s r n  b I ende-aug i t  e b a s a  1 t ; un i t 2 - rtiass i ve 

"*lu, l o c a l l y  p i l l o w e d ,  h o r n b l e n d e - a w g i t e  b a s a l t ;  u n i t  3 - nictncl l i thic ,  
h o r n b l e n d e - a u g i t e  basalt breccia a n d  t u f f ;  u n i t  4 - b u f f  
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r h y o l i t e ;  u n i t  5 - g r e y  s k a r n i f i e d  l.irnestctrre; a n d  u n i t  6 - q u a r t z -  
f e l d s p a r  c h l o r i t e  s c h i s t .  I t  is p o s t u l a t e d  t h a t  t h e s e  rock.s, w e r e  
d e p o s i t e d  i n  a s u b m a r i n e  i s l a n d  arc 5et.t i n g  d u r i n g  T r i a s s i c  time. 

w 

D u r i n g  T r i a s s i c  to C r e t a c e o u s  time t h e  v o l c a n i c  p i l e  w a s  
i n t r u d e d  by d y k e s  and  s t c ~ c k s  of v a r y i n g  c c ~ m p c ~ s i t  ion f r c m  
g r a n o d i o r i t e  ( u n i t  7) to d i o r i t e  ( u n i t  7a),  n i u n z o n i t e  ( u n i t  8 ) ,  
s y e n i t e  ( u n i t  9), h o r n b l e n d i t e  ( u n i t  I.@), a n d  h o r n b l e n d e  p o r p h y r y  
( u n i t  11). Same o f  t h e  d y k e s  a p p e a r  t o  be c a n i a g m a t i c  w i t h  t h e  
v o l c a n i c s ,  t h e  r e m a i n d e r  are p r o b a b l y  p a r t  of o r  related to t h e  
c r e t a c e o u s  a g e  Takumkane B a t h c l l i t h .  

O f  ecorrornic interest on t h e  p r o p e r t y  is t h e  p r e s e n c e  o f  
c o p p e r  and  g o l d  m i n e r a l  i z a t  iorc. This m i n e r a l i z a t i o n  o c c u r s  as 
b l e b s  and  fracture c o a t i n g s  conirmnly a s s t x i a t e d  w i t h  p i n k  calcite 
v e i n i n g  h o s t e d  p r e d s m i n a n t  l y  i n  t h e  h u r n b l e n d e - a u g i t e  b a s a l t  
b r e c c i a  ( u n i t  3). T h i s  u n i t  is p r o x i m a l  t o  t h e  monzoni te  s t o c k  
a n d  i n  contact w i t h  t h e  r j k a r n i f i a d  l i n i e s t o n e  ( u n i t  4) a n d  t h e  
q u a r t z - f e l d s p a r  c h l o r i t e  s c h i s t  ( u n i t  6). The  zone o f  
m i n e r a l i z a t i o n  is a p p r o x i m a t e l y  25 m e t e r s  i n  w i d t h ,  and  s u b c r o p s  
f o r  58 m e t e r s  a l o n g  s t r - i k e .  M i n e r a l i z a t i o n  was a l so  l o c a l l y  
o b s e r v e d  i n  u n i t  1, a g a i n  w i t h  s i g n i f i c a n t  p i n k  calcite v e i n i n g .  

w 
T h i n  a n d  p o l i s h e d  section s t u d i e s  by D.J.T. Carson (1984)  

i d e n t i f i e d  t h e  fo l  lowing  c o p p e r - b e a r i n g  mine r -a l s :  b o r n i t e  (Cu5 
FeSli), c h a l c o c i t e - d i g e n i t e  ( C U ~ S ) ,  c c w e l l i t e  r e p l a c i n g  b o r n i t e  a n d  
c h a l c o c  i te -d  i g e n i  te, 01 i n o r  c h a  l c o p y r  i te (CuFeS2:),  and m a  l a c h  i t  e. 

In a d d i t i o n ,  g o l d  m i n e r a l i z a t i o n  w a s  o b s e r v e d .  R c c o r d i n g  to 
Carson, 76.6% of t h e  o b s e r v e d  g o l d  occurs o n  qlrairr b o u n d a r i e s  
be tween (si licate-carbonate) gangue m i n e l - a l s ,  and 21.2% o f  t h e  
g o l d  is l o c k e d  w i t h i n  silicate ob* c a r b o n a t e  g r a i n s .  Only 2.2% of  
t h e  g o l d  i5 i n  c o n t a c t  w i t h  a c o p p e r  mineral ( d i g e n i t e ) .  

F u r t h e r m o r e ,  trace a m o u n t s  of t h e  si l v e r  a n d  mercu ry  
t e l l u r i d e s  h e s s i t e  and r o l o r a d u i t e  are l o c a l l y  a s s o c i a t e d  w i t h  
b o r n i t e .  

I n t i m a t e l y  a s s o c i a t e d  w i t h  t h e  s u l p h i d e  mirieralization, is a 
z o n e  o f  p r a p h y l l  i t i c  a l te ra t  i o n  re la ted t o  t h e  m~=lnzon i t e  s t o c k .  
Gavlgiie m i n e r a l s  i d e n t i f i e d  i n  t h e  banded dark. to 1 i g h t  g r e e n  r o c k s  
are a b u n d a n t  py roxene ,  e p i d o t e ,  and a m p h i b o l e ,  w i t h  moderate t o  
miner quartz, calcite, K-feldspar, and plagiar l .ase ,  and  0 .5  t o  3% 
magnet  it@, hemat  i te and  r u t  i l e  (Carsm-t ,  1384). 



In p r e p a r a t i o n  for t h e  d r i  11 i n g  a n d  t r e n c h i n g  p rograms ,  
a p p r o x i m a t e l y  1.5 k.m of n e w  cat r o a d  w a s  b i - t i l t  and 0.5 k.m o f  r o a d  
w a s  r e p a i r e d  a n d / o r  upgraded .  The  road5, which are a p p r o x i m a t e l y  
t e n  feet w i d e ,  w e r e  b u i l t  w i t h  a 1961 HD-5 cat h i r e d  fr-om J u d s o n  
S a w m i  11s. 

Noranda c r e w s  i n i t i a l l y  c u t  a 1.2 km b a s e l i n e  at an azirntith 
o f  82ii3 d e g r e e s  ( t r u e ) .  R total  of 13.8 k.m o f  f l a g g e d  crosslines 
were e s t a b l i s h e d  at  188 meter s p a c i n g s  p e r p e n d i c u i a r  to t h e  
basel ine.  S t a t i o n s  w e r e  marked a t  25 meter i n t e r v a l s  u s i n g  w h i t e  
t e f l o n  cards marked w i t h  i n d e l i b l e  i n k .  S u b s e q u e n t  Xy, t h e  
b a s e l i n e  w a s  e x t e n d e d  580 n i e t e r - s  f u r t h e r  n o r t h w a r d  arid t h e  
crosslines 4688N to 5988N w e r - e  e x t e n d e d  t o  6@8@E for rnapping 
purposes.  

---------------- Rock G e o c h e m i s t r y  

R o c k  samples c c ~ l  l e c t e d  dur-irrg t h e  1984-85 program w e r e  

and r o c k  geochem frorfl a l l  p r e v i o u s  work w a s  co rnp i l ed  i n  o r d e r  t o  
d e t e r m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  copper- a n d  g o l d  v a l u e s .  
T h i s  c o m p i l a t i o n  revealed t h e  f ca l lowing  infcwri ia t ion:  

w a n a l y s e d  for  Cia, Rg, Flu 4-1- as. Fls w e l l ,  a l l  t h e  a v a i l a b l e  assays 

. T o t a l  # o f  samples  = 72 

R v e r a g e  Cu v a l u e  for  a l l  s a m p l e s  = 22,876 pprn 
a p p r o x .  e. 23% 

O v e r a g e  Ru v a l u e  far  a l l  s a m p l e s  = 4.49 pprn 
a p p r o x .  8. 144 o z / t o n  

C u / R u  = 5892 

R o c k  samples col l e c t e d  d u r i n g  t h e  1985 rnapping prograrti h a d  c o p p e r  
v a l u e s  r a n g i n g  f r o n t  6 t o  1188 pprn a n d  g o l d  v a l u e s  fram 10 t o  131i3 
PPb. 

-----,..--- TRENCH I NG 

D u r i n g  May 1985, a t r e n c h i n g  prograrn w a s  u n d e r t a k e n  1 x 1  t h e  
Hawkins  P r o p e r t y  to test 5~?V€?ral copper soil anomalies. R 1973 
JCB-5C e x c a v a t o r  w a s  h i r e d  f r w m  J u d s o n  S a w m i  11s for the work. 

w R to ta l  o f  t h r e e  (3)  t r e n c h e s  e a c h  a p p r o x .  28 rli l o n g  X 1.5 m 
wide by 3.5 m d e e p  w e r e  ca rnp le t ed .  Soil  p r o f i l e  s a m p l e s  w e r e  
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t a k e n  w i t h i n  t h e  t r e n c h e s  and  a n y  b e d r o c k  or m i n e r a l i z e d  f loa t  i n  
t h e  t r e n c h e s  w a s  sampled .  The  r e s u l t s  from t r e n c h e s  6-8 are 
d e s c r i  bed below: 

TRENCH 6 - ( L i n e  S408N, 5388E): Minor g o l d  (40 ppb)  a n d  
c o p p e r  (888 ppm) w e r e  d e t e c t e d  i n  a m a l a c h i t e  
s t a i n e d  b a s a l t  b o u l d e r .  The scci 1 p r o f i l e s  
r e t u r n e d  a n o m a l o u s  c o p p e r  v a l u e s  t o  660 ppm and  
g o l d  values  t o  58 ppb. 

TRENCH 7 - ( L i n e  5680N, 5100E) : Bedrock  c o n s i s t i n g  of 
h o r n b l e n d e - a u g i t e  b a s a l t  w a s  exposed .  Bedrock  
s a m p l e s  had  c o p p e r ,  g o l d  v a l u e s  r a n g i n g  front 46 t o  
828 pprn and 18 t o  7QI ppb. Soil p r o f i l e  s a m p l e s  
r e t u r n e d  m o d e r a t e l y  a n m i a l o u s  c o p p e r  v a l u e s  
r a n g i n g  frorn 98 t a  438 ppm. No g & l d  i n  s o i l  
v a l u e s  w e r e  r e p o r t e d .  

TRENCH 8 - ( L i n e  f i20BN, 538BE) : Soi l  p r o f i l e s  r e t u r n e d  
m o d e r a t e l y  a n o m a l c a s  c o p p e r  v a l u e s  from 76 t o  270 
pprfl, and  c o p p e r  values i n c r e a s e d  w i t h  d e p t h .  fAs 
w e l l ,  ni-imerous p i e c e s  of p i n k  calcite v e i n  
material t o  30 c m  X 28 crii X ZB c r n  w e r e  uncove red ,  
however ,  s a n i p l e s  clf t h i s  material d i d  not r e t u r n  
a n y  s i g n i f i c a n t  v a l u e s  i n  Cu,  R g ,  flu. 

Dur ing  F lp r i l ,  1985 a d r i l l  p rogram w a s  i n i t i a t e d  cm t h e  
Hawkins P r o p e r t y  t o  test t h e  IP anomalies. I n i t i a l l y  f i v e  ( 5 )  
d r i l l  h o l e s  were s p o t t e d  b u t  t h e  p l a n s  had  t o  b e  r e v i s e d  b a s e d  on 
t h e  r e s u l t s  of t h e  first t w o  (2) d r i l l  h o l e s  NH-85-1  and  NH-85-2, 
a11 t h e  core, w i t h  t h e  e x c e p t i o n  o f  t h e  i n t r u s i v e  i n  NH-85-1 ,  w a s  
s p l i t  and  s a m p l e d  for Ru, Rg and  for- C u  where  copper 
m i n e r a l i z a t  ion w a s  observed.  R l s o  the c ~ r e  w a s  t e s t e d  for it’s 
m a g n e t i c  s u s c e p t i b i l i t y  i n  c o n j u n c t i o n  w i t h  l o g g i n g ,  u s i n g  a 
G e o i n s t r u m e n t s  S u s c e p t  i b i  l i t y  Meter J H - 8 .  

Coord i n a t  es 
DDH N o r t h i n g  E a s t i n g  O n g  le B e a r i n g  Depth  ( r n )  

NH-85-  1 4 8 0 1 N  S 188E -5f3 deg.  298 deg.  77.11 rti 
NH-85-2 4 5 9 3 N  4842E -58 deg.  298 deg. 96.32 m 
NH-85-3  4 8 0 8 N  5850E -45 den. 290 deg. 132.228 m 
NH-85-4 4 6 8 8 N  5 125E -45 deg.  290 deg.  91.44 m 

NH-85-1:  ------- T h i s  h n l e  c u t  a n a r r o w  section of p y r i t i c  
greenstone h o r n f e l s  at t h e  t o p  and then enter-ed i nta a p y r  i t  ic 
h o r n b l e n d e - d  io r  i t e-monzoni t e i n t r u s i v e .  The I P  r e s p o n s e  is 
a t t r i b u t e d  t o  t h e  p y r i t e .  No c o p p e r  m i n e r a l i z a t i o n  or g o l d  va lues  

w w e r e  e n c o u n t e r e d .  
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------- NH-85-2: T h i s  h o l e  c u t  a t h i c k  s e c t i o n  of basic v o l c a n i c  
f l o w s  wh ich  h a v e  b e e n  i n t r u d e d  by numerous,  v a r i a b l y  p y r i t i c ,  
h o r n b l e n d e  d i o r i t e  dykes .  No c o p p e r  m i n e r a l i r a t  i o n  o r  g o l d  v a l u e s  
were e n c o u n t e r e d .  I t  is p o s t u l a t e d  t h a t  t h e  source o f  t h e  IF4 
r e s p o n s e  is magne t i t e  +/- p y r i t e  w i t h i n  t h e  v o l c a n i c s .  

w 

NH-85-3: T h i s  h o l e  c u t  t h r o u g h  t h e  w e s t e r n  e d g e  o f  t h e  s a m e  
i n t r u s i v e  e n c o u n t e r e d  i n  NH-85-1 a n d  t h e n  e n t e r e d  a s e c t i o n  of 
b a s i c  v o l c a n i c s .  F1 s t r o n g l y  e p i d o t e  a l t e r e d  z o n e  of  h o r n b l e n d e -  
a u g i t e  basalt breccia w a s  e n c o u n t e r e d  f r o m  42.19 M to 61.85 M. 
T h i s  z o n e  c o n t a i n e d  m i n o r  a r m u n t s  of b o r n i t e  and p i n k  calcite 
v e i n i n g .  The  e n t i r e  t a n e ,  19.d6 ni, r e t i - t rned  a n  a v e r a g e  o f  1198 
ppm Cia, 1.92 ppm F1g and  233 ppb nu. W i t h i n  t h e  o v e r a l l  zone w a s  a 
4.5 m s e c t i o n  f r o m  56.48 - 6S.98 ni which  r e t u r n e d  an a v e r a g e  o f  
2700 ppm Cu,  4.2 ppm Fly a n d  42G? ppb Ru. The Cu/Bu r a t i o s  v a r i e d  
from 5187 o v e r  t h e  19.G6 nr s e c t i o n  to 6678 over th'e 4.5 m s e c t i o n .  
T h i s  correlates w i t h  t h e  h i g h  Cu/Flu ratio o b t a i n e d  from t h e  r o c k  , 

geochem data. T h e  r e m a i n d e r  o f  t h e  h o l e  w a s  i n  basic  v o l c a n i c s  
w i t h  o n l y  local trace m i n e r a l i z a t i o n .  

N+-Q--=4: T h i s  h o l e  also c u t  t h e  western e d g e  of t h e  
i n t r u s i v e  e n c o u n t e r e d  i n  NH-85-1 a n d  t h e n  e n t e r e d  a t h i c k  sect i o n  
o f  b a s i c ,  v a r i a b l y  h o r n f e l s e d ,  v o l c a n i c s .  M i n e r a l i t a t  i o n  
c o n s i s t e d  of niirror p y r i t e  a t  the t a p  of t h e  h o l e  and  minor  
h e m a t i t e  at t h e  bot tom.  No g o l d  v a l u e s  w e r e  e n c o u n t e r e d .  

CQNCLUSIONS: 

The Hawkins P r o p e r t y  e x h i b i t s  s e v e r a l  s i m i l a r i t i e s  w i t h  
D o m e ' s  Q R  d e p o s i t .  S o m e  of t h e s e  similarities are l i s t e d  be low:  

( i )  B o t h  d e p o s i t s  are h o s t e d  w i t h i n  T r i a s s i c  v c l l c a n i c s  o f  
t h e  Q u e s n e l  Trough. 

l i i )  T h e  g o l d - s u l p h i d e  m i n e r a l i z i n g  e v e n t  is asjsociated w i t h  
a ccrrnagrnatic m o n z o n i t e  ( 7 )  stock. 

( i i i )  G o l d - s u l p h i d e  m i n e r a l i z a t i o n  i5 w i t h i n  a z o n e  o f  
p r o p y l  1 i t  ic a1 t erat i o n .  

( i v )  G o l d - s u l p h i d e  m i n e r a l i z a t i c m  w a s  d e p o s i t e d  i n  a 
c a l c a r e o u s  e n v i r o n m e n t  - c a l c a r e o u s  t u f f  (Of?) ; 
1 i m e s t o n e - v o l c a n i c  cl=lntact ( H a w k i n s ) .  

Mapping i n d i c a t e s  t h a t  t h e  g o l d - c o p p e r  m i n e r a l i z a t i o n  is 
m a i n l y  located p r o x i m a l  t o  t h e  main  d i a r ~ i t e - m ~ n z o n i t e  s t o c k  and  
t h e  l i m e s t o n e  l e n s e s  a n d  that the m i n e r a l i r a t  icm a p p e a r s  t o  die 
out i n  t h e  eastern p o r t i o n  o f  t h e  property. Rock gecrchern frcm 
local m i n e r a l  i z a t  i o n  i n  the e a s t e r n  port i o n  of t h e  g r i d  area 
ret u r n e d  cln 1 y trace go 1 d va 1 ues .  Bs e v  i d e n c e d  i n  t h e  p r e v i o u s  
so i  1 geochem p r o g r a m  a n d  s u b s e q u e n t  t r e n c h  i n g ,  t h e  sjoi 1 geochem 
h a 5  n o t  b e e n  a n  e f f e c t i v e  t n o l  i n  l o c a t i n g  b e d r o c k  m i n e r a l i z a t i s n .  

b d  
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The IP anomalies are ccmcluded  to b e  due t o  a p y r i t i c  
w i n t r u s i v e  and  magnet i t e - r i c h ,  l l > c a l l y  p y r i t i c  b a s i c  v o l c a r t i c s .  

The known m i n e r a l i z a t i o n ,  b o t h  t h a t  on s u r f a c e  and  i n  d r i l l  h o l e ,  
does n o t  a p p e a r  t o  h a v e  a d i s t i n c t  g e o p h y s i c a l  s i g n a t u r e .  

C o m p i l a t i o n  o f  a l l  p r e v i o u s  rwck E;arnpling i n d i c a t e s  a h i g h  
Cu:Flu ra t io  which means t h e r e  mus t  b e  s i g n i f i c a n t  c o p p e r  
mine ra l i za t ion  p r e s e n t  b e f o r e  ecortcmic g o l d  v a l u e s  are r e a l i z e d .  
D r i l l i n g  a n d  r o c k  s a m p l i n g  t a  d a t e  h a v e  n o t  i d e n t i f i e d  s t ~ c h  a 
zone. 

-_------------- RECOMMENDaTIONS: 

F u r t h e r  work cort~iist i n g  o f  r e c o n n a i s s a n c e  and’/or g r i d  
mapping, s o i l  and  rock geochem shcluld be e x t e n d e d  east  on t o  t h e  
Cab 1 and  E! clairns t u  evaluate t h e  area a l o n g  t h e  main Takornkane 
i n t r u s i v e  - Nicola v o l c a n i c  c o n t a c t .  
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APPENDIX I11 

ANALYTICAL XETHOD DESCRIPTIONS FOR GEOCHEMICAL ASSESSMENT REPORTS 

The methods listed are presently applied to analyse geological materials 
by the Noranda Ceochemical Laboratory at Vancouver. 

Preparation of Samples 

Sediments and soils are dried at approximately 8OoC and sieved with a 80 
mesh nylon screen. 
analysis. 

The -80 mesh (0.18 mm) fraction is used for geochemlcal 

Rock specimens are pulverized to -120 mesh (0.13 mm). Heavy mineral 
fractions (panned samples * from constant volume), are analysed in its 
entirety, when it is to be determined for gold without further sample 
prepata tion. 

Ana17ris of Samples 

Decomposition of a 0.200 g sample is done with concentrated perchloric 
and nitric acid (3:1), digested for 5 hours at reflux temperature. 
rock or core are weighed out at 0.4 g and chedcal quantities are doubled 
relative to the above noted method for digestion. 

Pulps of 

The concentrations of Ag, Cd, Co, Cu, Fe, Mn, MOB Ni, Pb, v and Zn can be 
determined directly from the digest (dissolution) with a conventional atomic 
absorption spectrometric procedure. A Varian-Techtron, Model AA-5 or Model 
M-475  is used to measure elemental concentrations. 

Blemcnts Requiring Specific Decomposition Method: 

Antimony - Sb: 
ml conc. hydrochloric acid agd 0.5 ml of conc. nitric acid, then heated in a 
water bath for 3 hours at 95 C. 
dissolution with an AA-475 equipped with electrodeless discharge lamp (EDL). 

Ury- 
0.2 g sample is attacked with 3.3 ml of 6% tartaric acid, 1.5 

Sb is determined directly from the 

Arcredc -As: 
and 0.5 lo1 of conc. nitric acid. 
used to * < O J d r C  a r s e n i c  content i n  t h e  d i g e s t .  

0.2 - 0.3 g sample is digested with 1.5 ml of perchloric 70% 
A Varian AA-475 equipped with an As-EDL is 

Barium - Ba: 
hydrofluoric acid; Potassium chloride added to prevent ionization. Atomic 
absorption using a nitrous oxide-acetylene flame determines Ba from the 
aqueous solution. 

0.1 g sample digested overnight with conc. perchloric,nitric and 

Bismth - B i t  
ml of conc. nitric acid. 
an M-475 complete with EDL. 

0.2 g - 0.3 g is digested with 2.0 ml of perchloric 70% and 1.0 
Bismuth is determined directly from the digest with 

Cold - Au: 
parts hydrochloric acid} 
eolutlon. M is used to determine Au. 

H.gncriun - Ug: 
8cfd ( 3 ~ 1 ) .  An aliquot is taken to'reduce the concentration to within the 

10.0 g sample is digested with aqua regia( 1 part nitric and 3 
Cold is extracted with MlBK from the aqueous 

0.05 - 0.10 g sample is digested with 4 ml perchloric/nitric 



range of atomic absorption. 
determines Hg from the aqueous solution. 

Tungaten - W: 1.0 g sample sintered with a carbonate flux and thereafter 
leached with water. The leachate is treated with potassium thiocyanate. The 
yellow tungsten thiocyanate is extracted into trl-n-butyl phosphate. This 
permits colourimetric comparison with standards to measure tungsten 
concentration. 

The M - 4 7 s  with the use of a nitrous oxide flame 

Uranium - Ut 
the multi-element digestion, is buffered. 
laser light, and the luminescence of the uranyl ion is quantitatively measured 
on the UA-3 (Scintrex). 

An aliquot from a perchloric-nitric decomposition, usually from 
The aqueous solution is exposed to 

* N.B. If additional ele ental determinations are required on panned samples, 
state this at the time cp1 sample submission. Requests after gold 
determinations would be futile. 

UlWgST VLLLWS REPORTED IN PPH 

Ag 0.2 Hn - 20 
Cd - 0.2 Ho - 1 
co - 1 N i  - 1 
cu - 1 Pb - 1 
Fe - 100 v - 10 

Zn - 1 
Sb - 1 
As - 1 
Ba - 10 
B i  - 1 

Au - 0.01 
w - 2  
u - 0.1 

EJvL/ie 
March 14, 1984 



APPENDIX IV 

SUSCEPTIBILITY METER 



4 wt+lun- 
--Kyqrho 

FOR FURTHER INFORMATION CONTACT L- lec lNSTRUMENlS SALES LIMITED 
BAD. MARKHAM (TORONTO) ONTARIO CANADA L3R lE4 TELEPHONE (416) 4751133 TELEX 0&966677 

SUSCEPTl 
METER J 

Operation Manual 
Gedrrstnrments ky 
Punapeadentie 8 
SF o0930 Helsinki 93 
Finland 



SUSCEPTIBILITY 

T 

9. 

CONTENTS 

Susceptibility 

Principle of operation 

Operation instructions 

Tecnical specification 
, 

Ip 

Magnetic susceptibility describes the magnetic ability 
of a substance. It can be defined by the vector equation: 

where "B stands for the magnetic flux density within the 
substance, 

-+ 
H is the external magnetic field due to 

po = permeability in vacuum, and 
K - susceptibility 

magnetization, 

For an isotropic substance, susceptibility is a quantity 
that depends on the substance itself and on the magneti- 
zing field. The susceptibility of an anisotropic 
substance is a symmetric tensor. 

The JH-8 is designed to measure the magnetic suscepti- 
bility of rock samples. Rocks are mixtures of different 
minerals, and hence, their magnetic properties depend 
on those of the component minerals. 

The mineral that largely governs the magnetic behaviour 
of a rock, and which accounts for most of the suscep- 
tibility observed,-is magnetite. The susceptibility of 
magnetite depends on several factors, such as the inten- 
sity of the magnetizing field, the chemical composition 
of the magnetite and its grain size. Susceptibility 
can, however, be applied to determine the magnetic 
abundance, provided that local dependance between SUI' 
ceptibility and magnetic abundance is known. 



che sample to be measured is placed in a e 
weak source field that does not saturate the sample. 2. Check zero setting while the instrument is 
The so-called initial susceptibility obtained is kept away from metal objects. Sufficient 
independent on the magnetizing field. distance is 30-50 cm. Adjust the panel meter 

to zero by turning the potentiometer on the 

As indicated by the above formula, susceptibility is left hand side. Zero adjustment is usually 
a diminsionless quantity. The different systems of 
units are related to each other as follows: 

needed only when range 1 or 2 has been selected, 

Note: Care should be taken to avoid errors 

PRINCIPLE OF OPERATION 

The function of JH-8 is based on electromagnetic in- 
duction. There are two coils placed orthogonally to 
each other in the detector head, which is mounted in 
the bottom of the instrument case. In non-magnetic 
environment the voltage induced from transmitter coil 
to receiver coil is zero. When a sample is brought 
near the coils, a voltage which is proportional to 
magnetic susceptibility of the sample is induced to 
the receiver coil. This signal is detected by a phase- 
locked amplifier and after rectification it is used to 
drive an analog panel meter, which is thermally com- 
pensated and directly calibrated for susceptibility. 

OPERATION INSTRUCTIONS 

To make a susceptibility measurement by JH-8 proceed 
as follows: 

1. Switch the instrument on by turning the rotary 
switch on the right hand side clockwise.. 
Battery voltage can be checked in "B" positon 
where the needle of the panel meter should 

rise above the red mark on the scale. Choose 
the most suitable of the four measuring ranges. 

b 

? 
1 

caused by metal objects in the user's 
clothes e.g. buttons, belt etc., 
especially when range 1 is used. 

2. Press the bottom of JH-8 against the material 
to be measured and the susceptibility value can 
be read from the scale of the panel meter. The 
location of the most sensitive point of the 
detector head is marked by a red dot. Calibra- 
tion is done for a half-space, which is con- 
venient when measurements are done on outcrops. 
When other samples are measured, readings should 
be multiplied by the following approximate 
correction factors: 

sample multiplier 

0 4 2  mm drill core 2.0 

0 37 mm drill core 2.1 
0 3 2  mm drill core 2.3 
0 22 mm drill core 3.0 

rock sample, fist sized 2 

The length of drill cores should be 10 cm 
or more. 

Note: The low signal frequency (1000 Hz) and 
phase sensitive receiver circuit usually 
eliminates the influence of electric 
conductivity in the sample. 
However, very good conductors can give 
erroneous values (negative readings). 

3 



T E C N L C A L  * SPECIFICATION 

Con t r o  I knobs 1. 1 0 - t u r n s ,  l o n g  l i f e  p o t e n t i o -  

meter for z e r o  a d j u s t m e n t  on t h e  

l e f t  s i d e  o f  t h e  i n s t r u m e n t  case.  

2 .  6 - p o s i t i o n  r a n g e  s w i t c h  

4 

P o s i s i o n  

0 o f f  

B b a t t e r y  t e s t  

1 n i e a s u r i n g  r a n g e  0-100 x SI 

2 m e a s u r i n g  r a n g e  0-1000 x IO+ SI 

3 m e a s u r i n g  r a p g e  0-10000 x SI 

4 m e a s u r i n g  r a n g e  0 - ~ O O O O O  x SI 

T h e  sca le  of t h e  p a n e l  meter  is 
d i v i d e d  i n  2 0  p a r t s ,  which  g i v e s  

5 x lO-’SI 

s e n s i t i v e  m e a s u r i n g  r a n g e .  
r e s o l u t i o n  on t h e  m o s t  

C u r r e n t  c o n s u m p t i o n  8mA 

B a t t e r y  One d 
w h i c h  

c o v e r  

D i m e n s i o n s  

W e i g h t  

s p o s a b l e  9V c a l c u l a t o r  b a t t e r y  

i s  l o c a t e d  b e h i n d  p l a s t i c  

c o n t a i n i n g  r a n g e  i n f o r m a t i o n .  

To r e p l a c e  t h e  b a t t e r y  t h e  c o v e r  h a s  
t o - b e  r emoved .  

1 9 0  x 80 x 30 mm 

i 

.” . 
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NORANDA EXPLORATION COMPANY LTD. 

\ P 

.- 

)o Coil re Date C8 Narc% 91/85 I 
FIELD C 

~~ 

-0t. 5100 E IElev. 

! 

- " _--- -- _I.-- -- ----_ - ̂ -I - 

- - ____I__ - _ _  - - -_- -- --_-_l_l-- "- __ . - - __  __ .__. - I - -  

16004 10 .2 420 - 6300 It. t o  med. g r ;  f .  t o  med. 13.55 - Hornblende Dio r i t e  I 
g. ;_hbl phenols t o  1x5 mm are c h l  a l te red ;  matrix is  -.."-I-- 

f .g .  ; f s  var iably altered t o  e p  and/or ser, ep also -. -.- ------"-- (3.0 m )  
occurs as f .  gzaus i n  t h e  o m  tr. t n  locnllv 16005 16.55 - 10 .2 
10%: there  are numerous f.d- ._ang. t o  subround dk gr 19.55 ( 3 . 0 1 ~ )  

dissem. g ra ins ;  b r ight  g r  ep and/or dk- gr -ch l  occurs 22.55 (3.0m) 

s e r  a l t e r a t i o n :  the  un i t  i d  weakly t o  mod magnetic. 
17.67 -- 18.25 - i s  an amphibolite dike- w i t h  chl h b l  contact-6C--to 
pheno?s t o  3 X 10  mm; m a t r i x  is mainly-chl & e p  w i t h  C . A ,  

a we- e D  U - very strongly magnetic,- - contact-4-59-.to 31.55 (3.0m) 
-_I_ ___ _- - I I - - ~ -I - c .A, -_____-- 16010 31.55 - 5 .2 

1 -- - -- ~ _ I _  - _.- __- - 34.55 (3.0m) 
- .2 5 

37.55 (3.0m) Date Mar. 31/85 R -  Baerg 

16.55 3200 Avg. 

. .."I_ ___-_I 
ch l  wallrock frags to---47- a; ix?- Lo 5%-py-occurs as - -------- 3-5 16006 19.55 - 20 .2 

on f r ac tu res :  t he re  are a l s o  l o c a l  zone6 of increasFlrl 16007 22.55 > 5  .2 

.2 

5 7 

- 
- "  -__I__I_ 25.55 (3.0 m) 

28.55 (3.0 m) 
16008 25.55 - >5 

21,000 - 42,000 minor i r r e e .  Datches of wh t o  p i n k c ;  -s 16009 28.55 - 
38,OOC Avg. 

16011 34.55 

ged B y  



PROPERTY PROJECT No. 
HAWKINS LAKE 76 1 late Collared Dote Completed Core Size DIP TESTS Mar. 31/85 ADril 2/85 BQ 

FIELD CO-ORDINATES SURVEYED CO-ORDINATES A IN 1 A L  DEPTH R E c O E  C&iECiED RECORDEDNG i L t R E C i E D  

Dip -500 Lot. Elev. Dip 

Bearing 

-0t. E'ev' 

W. 4aO1 77.11 m 

5100 E 
Dep. Length Bearing 290 * Length 

N.T.S. No. 

Sheet 2 of 2 
HOLE No. 

92P 

NH-85-1 
I 

AMPLE No. 

16012 

16013 

16014 

16015 

16016 

16017 

16018 

16019 

16020 

16021 

16022 

Width 

37.55 - 
40.55 
(3.0 m) 

43.55 
(3.0 m) 
43.55 - 

40.55 - 

46.55 
(3.0 m) 
46.55 - 
49.55 
(3 .0  m) 
49.55 - 
52 * 55 
(3.0 m) 
52.55 - 
55.55 
(3.0 m) 
55.55 - 
60.05 
(4.5 m) 

64.55 
(4.5 m) 

67.55 
(3.0 m) 
67 . -  55 
70.55 
(3.0 m) 

60.05 - 

64.55 - 

70.55 - 

NORANDA EXPLORATION COMPANY LTD. 

- 
Est. 

Grade - 

- 

ASSAYS 
t e e 4 1  Doscr i pt  ion I OIo 

t I /  S t r u c t u r e  Su,ph. From To 

.2 

<S .2 

.2 

<5 .2 

5 .2 

.2 5 

_. ......... - . .  . . . . . . . . . . . . . .  . .  I _ .  ..................... I . . . . . . . . . . . . . . .  . . . . . . . . . . .  ~ ...-, . .  I., ........... _.I.. .,- . ..... I 5 .2 

I ............. . . .  ..-. .... ...--I_.._,.._-_I . 
! 

5 .2 

1 ... - ... 5 .2 .... .......... 

10 .2 

A 
16023 73.55- 77.11 10 

10 .3 
.2 LlLL LOG .E1 

Date+- Logged B y  R Wnn 



NORANDA EXPLORATION COMPANY LTD. 

I Date Collared Date Completed Core Size DIP T E S T S  

Lot. 4842 E 

A m .  4/85 A m .  10/85 BQ 
1 BEAR1 NG ANGLE 

I , ..___._ X D  CORRECTED RECORDED I CORRECTED I Elev. IDb I I I 

N. T. S. No. PROJECT No. PROPERTY 
H m  ? h l  92 P/15 

SURVEYED CO-ORDINATES Sheet 1 of 6 
Lot. Elev. I Dip HOLE No. 

FIELD CO-ORDINATES I DEPTH h 

I NH-85-2 1 Dep. I Lengt h I Bearing 290' I I I I ;  I Bearing 4593 N lLength 96.32 m I 
Descr ipt ion 

I I I I I I ?  
I 

From To Recovery 
(m) ( m  1 % I I 

Over bu r  den I E 
0.00 4.90 F 

98% Hornblende D i o r i t e  I g r y - g r ,  med g r a i n e d  h b l  1 
pheno l s  t o  1x4 mm, f s  g r a i n s  t o  1x1 mm; hb l  g r a i n s  
are c h l o r i t i z e d  and t h e  f s  g r a i n s  commonly are e p  -r- / ser a l te red ;  t h e  f . g .  groundmass i s  comDosed of 1 

e q u a l  amounts o f  f s ,  c h l  and ep w i t h  t r a c e  dissem.py 1 and i s  s l i g h t l y  c a l c a r e o u s ;  t h e  u n i t  i s  mod. t o  
s t r o n g l y  magnet ic  and i s  mod. hard.  o n t a c t  25' t o  

6.51 11.96 
Hornblende Basalt I dk g r y - g r ,  h b l  pheno l s  

95% t o  2x4 mm are c h l o r i t i z e d ;  t h e  m a t r i x  i s  ma in ly  p a l e  
t o  b r i g h t  g r  ep and minor dk g r  c h l  and i s  weakly 
c a l c a r e o u s ,  t h e  u n i t  i s  l o c a l l y  f r a c t u r e d  w i t h  w h i t e  
c a l c i t e  f i l l i n g  t h e  f r a c t J r e s ,  t he re  are a l s o  l o c a l  ~. 

p i n k  c a l c i t e  v e i n s  which are o v e r p r i n t e d  by t h e  e p  
a l t e r a t i o n  and p r e d a t e  t h e  w h i t e  c a l c i t e ;  py o c c u r s  
as l o c a l  c o a r s e  p a t c h e s  and f .  dissem g r a i n s ;  
f r a c t u r e s  are commonly l i d o n i t i c  o r  have dk g r  c h l  - - - - . _  _ _  
'. e p . ;  u n i t  i s  s t r o n g l y  magne t i c .  ._I_ __  -- _- I 

_ _  

11.96 21.96 

I RILL LOG .E1 

98% 
A n d e s i t e  I med g r -g ry ,  v . f .  t o  f . g . ,  
r e l i c  c h l  h b l  pheno l s  t o  1 mm; m a t r i x  i s  predomi- 
n a n t l y  dk g r  c h l  w i t h  l o c a l  zones  of i n c r e a s e d  e p  t o  

L-JCfc?y c ) 16028 14*96 - 
17.96 
(3.0 m )  

Date Apr. 11/85 Logged By R*Baerg 



NORANDA EXPLORATION COMPANY LTD. 

I L ) t  A K  I NU I DEPTH 1 RECORDED I CORRE -.__ , -_-__ , .",,,. L.,-I 
+ 

FIELD CO.ORDINATES 
I PROPERTY PROJECT NO. N . T. S. No. 

361 92P/15 HAWKINS LAKE DIP T E S T S  Dote ollare Dote Completed Core Size 

I Sheet 2 of 6 SURVEYED CO-ORDINATES ANGLE Lr 1 - . . I -  
I fppr. %/85 A m .  10/85 BQ 

rfFn DCPnPnFn PnDDLrTLn 

Lat. Elev IDIP -50' Lot. Elev. Dip HOLE No. ! I 

]Length 1 Beoring 290° I I I Length Beoring NH-8 5 -2 Dep. 

I 

To IRecweryl Dsrcr  i pt  Ion 

I Ill .... 

v . f .  t o  med. g . ,  med, g r  - 
c h l  a l t e r e d  w i t h  l o c a l  
, o v e r a l l  ep c o n t e n t  i s  

mm are l o c a l l y  
nd mass; t h e  u n i t  i s  l o c a l  
gy q t z - c a l  v e i n s  f i l l i n g  

dk g r  c h l  and/or  ep  and/or  ca l  and/or  a powdery w h .  
m i n e r a l  c o a t  t h e  f r a c t u r e d  s u r f a c e s .  

36.50 

39 27 

med g ry -b r ,  v . f . g .  m a t r i x  
1 g r a i n s  are c h l o r i t i z e d ;  

toward t h e  bot tom, approx.  20-30% ep  i n  t h e  lower 50 

I zone w i t h  hem-ser a l t e r a t + ;  l o c a l l y  there  are f . g .  
dk  g r  c h l  f r a g s  t o  4 cm; hem i n c r e a s e s  toward t h e  
lower  c o n t a c t ,  t r a c e  t o  15 py a l o n g  t h e  upper  c o n t a c t  
l o c a l  .5 t o  3 mm wide c a l - q t z  v e i n s ,  some w i t h  g r y  
b l eached  r i m s  r i c h  i n  hem; ldk  g r  c h l  and l o c a l l y  
hem occur  on f r a c t s ;  weakly magnet ic .  

SAMPLE Nc 

16029 

16030 

16031 

16032 

16033 

16034 

16035 

c e p t .  - 

2,600 
Avg . 

300 
4vg. 

5300 
rg . 



1 Date Collared Dote Completed Core Size DIP T E S T S  k PROPERTY HAWKINS LAKE 
Apr.  4/85 Apr. 10/85 BQ 92 P/15 

N . T. S. No. 
261 

PROJECT NO. 

From 

( m )  

39.27 

FIELD CO-ORDINATES DEPTH I R E C O R E  A p ING CORRECTED RECORDEDN? CEORRECTED ' SURVEYED CO-ORDINATES I A L  

Lat. Elev I D ~ P  -50' Lat. Elev. Dip I I 

To 

( m )  

42.75 

Sheet 3 of 6 
HOLE No. 

$2.75 44.96 -T 

Dep. Dep. Length Bearing ! 
290 * 

t 4 * 9 6  I 47-15 

Length Bearing 

I 

MAG 
d 

50-200 
100 Avg. 

2100 - 
8400 
200 Avg. 

100 - 

800 Avg. 
1300 

200 - 
600 
300 Avg. 

2100 - 
5300 
3200 Avg 

L 1 RILL LOG .a1 

75 

85 

D e s c r i p t i o n  

Andes i t e  lmed g r y - g r ,  f.-med g . ,  16041 

t o  4 mm wide,  py o c c u r s  as f .  dissem. g r a i n s a n d  
h a i r l i n e  v e i n l e t s ;  dk  g r  c h l  * py o c c u r s  on f r a c t ' s ;  
ser o c c u r s  as p a l e  b r  r i m s l o n  fs  g r a i n s ;  t r a c e  hem., 
non-magnetic.  

i 

e x t e n s i v e  c h l  5 ser  a l t e r a t i o n ;  abund q t z - c a l  v e i n s  .5-1 

1 

,Hornb lende  Porphyry D i k e  I as f o r  34.53-36.50 m .  1-2 16042 
I_ 

I j S t r u c t u r e  Sulph. 1 O'O 

mod. magnet ic .  

85 Basalt Imed dk  g r ,  v . f . - f . g . ;  
l o c a l l y  weakly banded; l o c a l  f r agmen t s  o f  f . g .  c h l  
and s t r o n g l y  ep a l tered h b l  porphyry ;  m a t r i x  i s  

e v e i n s ;  py and dk g r  c h l  

t o  C . A .  

i contac t  450 t o  
1C.A. 
I 
- _ _  

I 
I .I_ 

e x t e n s i v e l y  ch l -ep  a l t e r ed ,  ep  t o  1 5 % ;  l o c a l  q t z - c a l  
, v e i n s  t o  4 mm wide,  some 4 t h  c o a r s e  x - l i n e  py and t r i  
hem., py and hem. l o c a l l y  occur  as dissem. g r a i n s  i n  
the  m a t r i x ;  dk g r  c h l  5 hem o c c u r s  on the  f r a c t u r e s ;  
s t r o n g l y  magnet ic .  

; 
banding a t  16043 
49.93 m 1-2 
50°  t o  C.A. 
c o n t a c t  30' t o  

Logged By R .  Baerg 
Vult: I 



NORANDA EXPLORATION COMPANY LTD. 
PROJECT No. 

261 
PROPERTY 

HAWKINS DIP T E S T S  BQ 
fate Collared Date ompleted Core Size 

A p r .  4/851 %pr .  10/85 I 
A ING I A N  L SURVEYED CO*ORDINATES FIELD CO-ORDINATES DEPTH ' R E C O R E  CORRECTED RECORDED &RRECTED . 

-at Elev DIP -500 Lat. Elev. DIP 
- 

)eP Length Bearing J Dep. Length Bearing 290' 

N.T.S. No. 

Sheet 4 of 6 
HOLE No. 

92P/15 

NH-85-2 
I I I I I I I 

r c h l  t c a l c  o c c u r s  on f r b c t ' s ; n o n - m a g n e t i c .  
befrom 55.29 t o  55.51 i s  a s m  s e c t i o n  o f  c h l  a n d e s i t e  I c o n t a c t  35; t o  I I 

From 
( m )  

52.50 

I I  I w i t h  weak e p  and tr py. 

'10 Est. 
S t r u c t u r e  Sulph. Grade 

To Reccwery Descr ipt ion 
( m )  % I 

56.08 70 pheno l s  t o  2 X 5 mm, f s  pheno l s  t o  1 mm, l o c a l  i 

Hornblende D i o r i t e  1 med g r y ;  f.-med. g . ,  h b l  , 
- -  

s m .  c h l  f r a g s  t o  2 mm;  weak o v e r a l l  c h l - s e r  a l t e r a t i o r ; ?  
R.Y o c c u r s  as dissem g r a i n s  and s m  i r r eg .  p a t c h e s ;  dk 

1 

59.43 1 61.061 70 I 

56.08 59.43 7 0  A n d e s i t e  B r e c c i a  lmed - dk g r ;  v . f . - f . g . ; h b l  f a u l t  zone a t  
and fs .  pheno l s  t o  1 mm; t o p  o f  u n i t  is  marked by a 
30 cm w i d e  f a u l t  - b r e c c i a  zone.  T h i s  zone c o n t a i n s  
numerous ang. c h l ,  q t z  and c a l c  f r a g s  i n  a gry-gr 

, m a t r i x ;  t h e  u n i t  i s  s t rongby  c h l  * ep a l te red  and i s  
v e r y  f r a c t u r e d ;  f r a g s  c o n s i s t  o f  ang ep ,  c h l  and h b l  , 
d i o r i t e  f r a g s ;  dk g r  c h l  * hem o c c u r s  on f r a c t ' s ,  mi'; 

56.90 
45O t o  C.A.  

I Tr I I I I mainly  c h l  w i t h  minor ep  ( approx .  5% e p ) ;  l o c a l  f r a g s l j  . - .- 

i s  s t r o n g l y  magnet ic ;  approx.  10% ep. 
Hornblende D i o r i t e  I as f o r  52.50 - 56.08 m 1 

I I I u n i t  i s  mod. magnet ic .  ! I I - -  

61.06 

62.17 65.23 85 Hornblende D i o r i t e  [ a s  f o r  52.50 - 56.08 m c o n t a c t  50°  t o  
T r  c.A.- ( t o p )  

62.17 70 Hornblende Basalt 1 dk g r ;  v . f .  - f . g . ,  l o c a l  - .  

h b l  pheno l s  t o  1 X 2 mm d i s t i n c t ;  a l t e r a t i o n  i s  I ._ - 

200 - 16048 59.43 - /a  0 $2 jL''' 800 61.06 

of  h b l  d i o r i t e  t o  3 cm, some are s t r o n g l y  e p  a l t e r e d ;  
u n i t  i s  s t r o n g l y  f r a c t u r e d l w i t h  dk g r  c h l  on f r a c t ' s ;  

(1 .63  m )  600 Avg 

1200 - 
4600 0 , a  9" 16049 61.06 - ,,J 62.17 

(1.11 m: 3200 A V ~  

1' 

65.23 
(3.06 m) 200 Avg 



NORANDA EXPLORATION COMPANY LTD. 

A p r .  4 I A p r .  1 U  t 
SURVEYED CO-ORDINATES Sheet of 6 YbO...I.V c.I."Lb FIELD CO-ORDINATES ' DEPTH ' RECORDED CORRECTED RECORDED CORRECTED 

Lot. Elev. Dip Lat. Elev. Dip HOLE No. -50' 
I 

I 1 I I l k a r i n g  NH-85-2 I Dep. Length Bearing Dep. Length 
290' 

From 
( m )  

65.23 

= 

70.06 

To 

7 

70.06 

74.98 

Recavery 
x 

80 

80 

1 I I  

Descr ipt ion 

B a s  a1 t I dk g r - g r y ,  v . f . - f . g .  w i t h  
l o c a l  p o r p h y r i t i c  zones ;  i n t e n s e  ch l -ep  a l t e r a t i o n ,  
approx.  20% e p  o v e r a l l  w i t h  s e v e r a l  zones of  mass ive  
e D  t o  10 cm w i d e :  l o c a l  a - t z - c a l c  v e i n s  t 0 3 m  m :  D.V 
o c c u r s  as dissem g r a i n s  a d s m  i r r e g .  p a t c h e s  t o  
2 mm, py c o n t e n t  i n c r e a s e s  toward t h e  bot tom; dk g r  
c h l o c c u r s  on f r a c t u r e s ;  u n t i  i s  mod. magnet ic .  
sm. s e c t i o n  of e D  a l t e r e d  hb 1 d i o r i t e  a t  67.55 m 

Hornblende D i o r i t e  
though h b l  and f s  g r a i n s  are  s l i g h t l y  c o a r s e r  and 
more d i s t i n c t ;  upper  c o n t a c t  w i t h  t h e  basalt i s  

a d a t i o n a l :  u n i t  a l s o  c o n t a i n s  l o c a l  subann c h l  
fraas t o  2 cm. I 

[as f o r  52.50 - 56.08 m 

74.98 78.15 70 , A n d e s i t e  I dk g r y - g r ,  v . f . - f . g .  f .  
h b l  g r a i n s  l o c a l  d i s t i n c t ;  m a t r i x  i s  s t r o n g l y  ch l -ep  
a l te red ,  ep t o  1 5 % ,  e p  i n c r e a s e s  toward bottom; c a l c  
o c c u r s  as l o c a l  v e i n s  and as f r a c t  c o a t i n g s  w i t h  dk 

a t  77.10 m ; py o c c u r s  as dissem g r a i n s  and on 
f r a c t s ;  minor hem a s s o c i a t e d . w i t h  ep  zones ;  u n i t  i s  
mod. magnet ic .  

w i t h  l o c a l  zones o f  mod. ep  a l t e r a t i o n  a long  some 
f r a c t ' s ;  weakly magnet ic .  

. gr c h l ;  a 3 cm w i d e  hornbiende  d i o r i t e  d i k e  occur s  

78.15 80.00 100 . Hornblende D i o r i t e  ]as for  70.06 t o  74.98 m ,  

Andes i t e  Idk  g r ,  v . f .  - f . g . ,  hbl. . 
80.00 85.30 and f s  pheno ' s  t o  1 mm are l o c a l l y  d i s t i n c t ,  m a t r i x  

is s t r o n g l y  chl-ep a l t e r e d  w i t h  l o c a l  zones  t o  10  cm 
wide  of  mass ive  Dale ve l -nr  e D ,  e D  a l s o  occur s  as f .  

t ILL LOG .a1 

I 

S t r u c t u r e  Sulph I Olo j; 
.~ 

T r  

.... " ... . T r  -1 
..-- . . .. _.__ 

. .~ _ _ _  

Date A p r i l  1985 Logged By R. Baerg 



NORANDA EXPLOR ION COMPANY LTD. 

I 

SURVEY ED CO.ORDINATES 
Lat. I Elev. I Dip 

I DIP T E S T S  late Collared Date Completed Core Size 
anr - 4/85 ADP. 10 BQ 

Sheet 6 of 6 
HOLE No. ,at. 

Dep. 

I Elev. 

Length I Bearing 3ep. 290' 96.32 m I Length Bearing 

'/o 
Sulph. 

d i k e  

T r  

Est. 
Grade 

, .l. .. I._ . . .  

. . . . . .  ...--I . ... 
. . . . .  "I....I 

From 

85.30 

................ ------ . .. . . . . . . . . . . . . .  

. . . . . . . .  I /  .... I 

To Reccwy Descr ipt ion S t r u c t u r e  

v e i n l e t s ;  t he re  are a l s o  l o c a l  p a l e  b r  i r r e g .  
b l eached  and s i l i c .  p a t c h e s ;  t h e  u n i t  i s  mod. magne- C.A. 
t i c  and q u i t e  h a r d ;  ep t o  15%; s m  h b l  d i o r i t e  81.28- 
81.48. C . A .  

- contac t -65;  t o  
C.A. 

' c o n t i i t  450 t o  

c o n t a c t  50" t o :  

c o n t a c t  45O t o :  

1 

i 

7 

I : as f o r  78.15 - 80.00 m 
i 

87.94 Hornblende D i o r i t e  

I 

!ILL LOG $ 8 1  

87.94 

92P/15 1 PROPERTY HAWKINS PROJECT No. 261 N. T. S. No. 

96.32 B a s  a1 t 
i n t e n s e l y  chl-ep a l t e r ed ,  ep t o  40-50%; u n i t  i s  w e l l -  
banded w i t h  a l t e r n a t i n g  ep  and c h l  bands ,  e p  a l s o  
o c c u r s  as i r r e n  p a t c h e s  t o  2 cm and as f .  v e i n l e t s ,  
ep c o n t e n t  appea r s  t o  i n c h e a s e  toward the  bot tom; tht: 

py o c c u r s  as f .  dissem g r a i n s ;  l o c a l  zones c o n t a i n s  
numerous wh.  s i l i c  g r a i n s  t o  2 mm,  r e l i c  amygdules? 
: s m .  e D  a l te red  h b l  d i o r i b e  d i k e  a t  93.65-93.72 

l p a l e - d k  g r ,  v . f . g . ,  

u n i t  i s  ve ry  h a r d ,  p o s s i b l y  h o r n f e l s e d ;  mod. magnetic:, 

I 

banding 45' t o  
C.A. 

_ _  

c o n t a c t s  30' t o  
C.A.  

"- - - 

- 
-- _.___. 

-_ - I 

Date A D r i . 1  1985 Logged By R.  Baerg 



NORANDA EXPLORATION COMPANY LTD. 
late ollored 

i p r .  12/t 

I I I I I I I I I I 

I NH-8 5- 3 I Dep. ILengt h I Bearing Bearing 
290' 4800 N 132.28 m I 1 Length lep. 

I I 1 
S t r u c t u r e  Su,ph I OIo 

A S S A Y S  
SAMPLEM 

16063 

16064 

16065 

16066 

16067 

16068 

16069 

16070 

16071 

16072 

16073 

Width From To Recarery Descr ipt ion 

(m) ( m  1 ( % I  
Overburden I 

goo - 
2100 
2000 AT 

Hornblende D i o r i t e  I g ry -g r  , med g .  h b l  pheqo ': 
t o  2 mm X 5 mm w i t h i n t e r s t i t i a l a n h e d .  fs  g r a i n s ,  gs 
g r a i n s  a r e  weakly ser  a l tered;  and t h e  h b l  g r a i n s  are 

i n c r e a s e s  toward t h e  there  are numerous sub- 
round t o  subang. f . g .  dk g r  c h l  frags t o  2 cm; t h e  un: 
i s  weakly  c a l c a r e o u s  and m a g n e t i c ;  py o c c u r s  as disser 
g r a i n s  and s m  i r r e g  p a t c h e s  t o  2 mm; l i m .  t ep occur  
on f r a c t u r e s .  

n+ P 

I 

4.57 - 
7.57 (3 
7.57 - 
10.57 ( :  
10.57 - 
13.71 ( 1  -l- 
13.71 - 
16.71 (: 
16.71 - 
1- 
19.71 - 
21.03 ( 3  
21.03 - 
p4.01 

37.03 
37.03 - 
?o.o? 
30.03 - 
33.03 
33.03 - 
m 

24.03 - 

2100 - 
46,200 
2,600 A 

d i k e  c o n t a c t s  at 
40" t o  C.A. 
c o n t a c t  ? 35' t c  
C.A.  

banding 45' t o  
C.A. 

9 

- 

800 - 
12,600 
4200 A v  

mm, m a t r i x  i s  f . g .  dk. g r  

s t r e a k y  bands ,  i r r e g  p a t c h e s  and mass ive  v e i n s  t o  3 CII 

w i d e ,  t h e  u n i t  i s  d i s t i n c t $  banded w i t h  h b l  phenos < s  

s' 
o r i e n t e d  para l le l  t o  t he  b a n d i n g ,  the  u n i t  i s  weakly I I I  c a l c a r e o u s  and i s  l o c a l l y  c u t  by 1-3 mm q t z - c a l c .  veir: 
lfracts commonly have dk g r  c h l  * e p , u n i t  i s  l o c a l l y  nc 

l lLL LOG .81 magne t i c  t o  s t r o n g l y  magne t i c ;  py o c c u r s  as v . f .  dissem. 16074 36.03-39.93 5 
g r a i n s  and mic ro  v . e i n l e t s  para l le l  t o  banding. Date A D r .  14/85 Logged By R 

16075 39.03-42.19 5 c. a q 2  



NORANDA EXPLORATION COMPANY LTD. 

Date Collared Date Completed Core Size DIP T E S T S  Apr. 12/85 BQ 

Lot Elev DIP -500 

DeP 

AN L A ING 
F I E L D CO *ORDIN ATES DEPTH ' R E C O R E  CORRECTED RECORDED FORRECTED 

Length Bearing 
290' 

From 

(m 1 

42.19 

N. T. S. No. 

Sheet 2 of 5 
HOLE No. 

PROJECT No. PROPERTY 
HAWKINS 261 92 P/15 

SURVEYED CO-ORDINATES 
Lot. Elev. Dip 

Dep. Length Bearing NH-8 5 - 3 

To 
(m) 

44.26 

Re- 
( % )  - 
100 

Descr i D t  ion 

I 

Hornblende-Augite Basalt 8reccia: med-crse g., med. 
gr. chl altered hbl pehnos to 2x5 mm in a matrix of 
ep, chl and calc,approx. 60% ep, numerous subang dk- 
  ale pr chl frags to 3 cm c occiirs as i r r c p  
patches and veins with at , the veins commonly 
are pink co1ored;banding is locally marked by parall 
frags and/or hbl phenols, py occurs as v.f. dissem. 
p r a i n s  i n  l l v  as coarse aeereeate 
in VUFIEIS Q he strongly ep altered 
zones are non-magnetic but the weakly altered zones 
are strongly magnetic. 

L 

I 

S t r u c t u r e  

- 
banding 40.". t o  
C:.A. 

contact 40'  to 
C.A. 

'10 Est. 
Sulph. Grade 

Tr; 5 

86 m; matrix chl varies 

_I -_- 
. I .- 

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

)RILL LOG. 81 

.1% 
cu 

Au(ppb) AR(upm: 
0,1, 16076 42.19 - 

70 44.26 
(2 .07  m) 

16079 

16080 

16081 

16082 

16083 

16084 

47.48 - 
48.98 170 
48.98 - 
50.48 110 
50.48 - 
51.98 25 
51.98 - 
53.48 170 
53.48 - 
54.98 160 
5 4  98 - 

5000 Avi 

8400 Avi -I- 

56.48 180 
Date April 12/85 Logged By R.  Baerg 



NORANDA EXPLORATION COMPANY LTD. 
PROPERTY Date Collared Date Completed Core Size 

A p r .  12/85 BQ 
N. T. S. No. PROJECT No. DIP T E S T S  HAWKINS 261 

SURVEYED CO-ORDINATES A ING A N  L 
DEPTH CORRECTED RECORDED RECTED 

Lat. Elev DIP Lot. Elev. Dip 
FIELD CO-ORDINATES 

Dep. Length Bearing Dep. Length Bearing 

I I 1 t h e  s t r o n g  er, zones are ndn t o  weakly magnet ic  I I I 

92P/15 
Sheet 3 of 5 
HOLE No. 

NH-85-3 

+ ;AMPLE No. 

61.85 

Width 

65.58 

From 
( m  1 

75.91 

'10 Est. 
S t r u c t u r e  Sulph. Grade 

To Recwery Descr i pt Ion 

( m  I ( % I  

whereas t h e  weak ep  zones are mod-strongly magnet ic ;  
f r a c t ' s  have pale gr  ep and/or  pale-dk g r  c h l ;  py 
10-y m r s  as d i s m  u r a i n s .  r l i s s p m  d i u  r p  hn 

and DV were obse rved  i n  t ae  m a t r i x  of  t he  u n i t  upon 
s p l i t t i n g ,  a l s o  l o c a l l y  abund. py on f r a c t ' s .  

I I 

I I dk g r .  c h l ;  dk g r  c h l  on f r ac t ' s .  

_- I 

- 

75 91 

81.40 

98 

100 

- e .  Basalt Bx I med-dk g r ,  f.-med. g. 
h b l  t Aug. pheno l s  t o  3 mm common, m a t r i x  i s  approx. 
60% dk g r  c h l  40% pa le-br ight  gr ep.;  chl-ep f rags  
t o  5 cm. subround t o  sub  U D e r  'io cm 1s a 
b leached  a r v  w i t h  s e v e r a l  p y - r i c h  vuggy q t z - c a l c  v e i r  
wh.  p ink  c a l c  v e i n s  occur  l o c a l l y  w i t h  minor b rn  and 
cpy; l o c a l l y  f o l  w i t h  frags o r i e n t e d  para l le l  t o  
f o l .  er, d e c r .  -3 b o t t  om. 

Hbl -Fe lds .  Porphyry Flow: g r -b l -g ry ,  med-crse g h b l  
pheno l s  t o  3 mm, fs  al tered t o  pale gr c h l ,  dk g r  chl 

o c c u r s  i n t e r s t i t i a l t o  t h e  e r a  ou-ain 
rims and as i r r e a  Datc h e s l  - l o c a l  zones w i t h  5 1 0 %  
f .g .  ep  are b leached  t o  a pale g r ;  tr dissem py; dk 
gr  c h l  - py ser on f r a c t ' s ,  r o c k  i s  mod s o f t .  

. .  

I 

1 .C.A. 

s ;  f o l .  35' t o  
C.A. 

T r  

I 1 I I I I 
R I L L  LOG * 81 

16085 

16086 

16087 

16088 

16089 

16090 

56.48 - 
57.98 
57.98 - + 
59.48 - 
60.98 
60.98 - - 
61.85 - 
64.85 
64.85 - - 

81.40 

Date 12/85 Logged B y  R .  Baerg 



NORANDA EXPLORATION COMPANY LTD. 
PROPERTY 

HAWKINS 
PROJECT NO. N.T.S No. 

261 92P/15 
SURVEYED CO-ORDINATES 

,at. Elev. Dip 

Sheet 4 of 5 
HOLE No. 

98 

8 5  

g r a i n s  and as f r a c t  c o a t i n g s  w i t h  d k  g r  c h l ;  u n i t  i s  
s t r o n g l y  magnet ic  and i n t e r m .  h a r d n e s s ;  tr hem a f t e r  
magn. 
A n d e s i t e  I d k  g r - g r y ,  v . f . g . ,  uniform 
f . g .  u n i t  w i t h  l o c a l  2-5 mm e p  v e i n s ,  one 20  cm 
m o t t l e d  g r  e p  zone;  dk g r  c h l  hem on f r a c t ' s ;  tr py 
as d i s s e m  g r a i n s .  
A n d e s i t e  and Brecc ia  I gry-dk gr, v . f  .g .  ; l o c a l  
h e t e r o l i t h i c  bx, frags composed of round t o  ang.  f . g .  
c h l o r i t i c  a n d . ,  e p ,  and c h l o r i t i c  s p h e r u l i t i c  

, 

)ate Collared Dote Completed Core Size DIP T E S T S  Apr. 12/85 BQ 
A ING ANGLE F I EL D CO *OR DIN ATES DEPTH RECoR:: p CORRECTED RECORDED I CORRECTED 

Elev I Dip I 
I I 

Length ] b a r i n g  NH-85- 3 lep. 

Est. 
Grade 
- - 

A S S A Y S  
Width I I 

O/O 

Sulph. 
AMPLE No S t r u c t u r e  

g r a i n s  a n  

To 
( m  1 

85.65 

95.96 

From 
( m  1 = 

81.40 

85.65 

MAG 

1900 - 
4200 
1000 Av 

4200 - 
42,000 
15,000 

Avg . 

16097 

16098 

I10 16099 85.65 - 
88.65 

91.65 
91.65 - 
94.65 
94.65 - 
95.96 
95.96 - 
98.96 

100 .42  
1 0 0 . 4 2  . 
103,42 
103.42 . 
106.42 

1 0 4 . 4 2  

1 1 2 . 4 2  

115.46 

88.65 - 

98.96 - 

106.42 . 

109.42 . 

1 1 2 . 4 2  . 

16100 

16101 

16102 

16103 

16104 

16105 

16106 

16107 

T r  . 
I 2 0 % ,  m a t r i x  i s  predom. dk g r  c h l ;  e p  l o c a l l y  forms 
l m a s s i v e  zones t o  10 cm w i d k ;  py o c c u r s  as tr d i s sem I 

IS 400 - 
7000 
1200 Av 

500 - 
19000 
2100 Av 

95.96 

100.4 

100 .42  

115.46 

T r  . 

3-5 
( v o l c a n i c s ,  f r a g s  c o n t a i n  3-5% dissem py,  py also 
l l o c a l l v  forms r i m s  around t h e  f r a n s  and around t h e  I 16108 

16109 

I - 
s p h e r u l i t e s ;  py i s  a l s o  common on f r a c t ' s ;  l o c a l  
p a l e  g r .  bleached zones w i t h  app rox .  2 0 %  e p ;  minor 
c a l c  o c c u r s  i n  t h e  bx z o n e s ;  a l s o  l o c a l  pale  g r y  
s i l i c  zones w i t h  5-7% v . f . [ d i s s e m  py. 

- 
RILL LOG. 



NORANDA EXPLORATION COMPANY LTD. 
'ROPERTY HAWKINS 

N.T.S. No. 92P/15 PROJECT No. 

From 
( m  1 

DateC m lete Care Size 8p8 .  !?0/85 I bate Collared 

FIELD CO-ORDINATES 
.at Elev Dip 

)ep Length 132.28 m Bearing 

15.46 

DIP T E S T S  
A ING ANGLE 

DEPTH R E C O R ~ % I  CORRECTED RECORDED CORRECTED 

432.28 -at. 

Iep. 

HOLE No. Elev. Dip 

Length Bearing 

S t r u c t u r e  ;AMPLE No. 

16110 

16111 

Width 

115.46 - 
118.46 
118.46 - 
121.92 

I I - 
SURVEYED CO*ORDINATES ISheet  5 of  5 

To 
(m) 

I2l-g2 

Reccuery Descr ipt ion 
( % I  

A n d e s i t e  pa le  g r y ;  v . f . g . ,  l o c a l l y  
s p h e r u l i t i c  t e x t . ;  l o c a l  ' 1-2 cm zones o f  e p  
a l t e r a t i o n ,  one s m  zone o f  h b l  porphyry a t  116.95 m ;  
u n i t  has approx.  5% v . f . g .  d i s s e m  py,  py a l s o  
l o c a l l y  forms r i m s  around b p h e r u l i t e s ;  dk g r  c h l  and 
- py o c c u r  i n  f r a c t ' s .  

8o 

- 
O/O 

Sulph 
- 

5 

16112 

16113 

16114 

16115 

'r-1 
- 

121.92 - 
124.92 

127.92 
127.92 - 
130.92 
130.92 - 

124.92 - 

132.28 

- 
Est. 

3rodt 
- - 

21.92 

ILL LOG . a 1  

132.28 75 H b l  A n d e s i t e  dk g r - g r y ,  v.f.-med g . ;  
ex t r eme ly  broken u n i t ;  l oc l a l ly  abund. q t z  c a l c  
v e i n i n g  w i t h  dk g r  c h l  and c r s e  subhed py; m a t r i x  i s  
dk g r  c h l  * ep  t o  5%, l o c a l  h b l  pheno l s  t o  3 mm; 
l o c a l  m o n o l i t h i c  f r a g m e n t 4  z o n e s ,  one s m  zone of  
p a l e  g r y  p y r i t i c  and. a t  127.90; tr dissem. py ,  p y '  
a l s o  o c c u r s  on f r a c t ' s  w i t h  dk g r  c h l  c a l c .  

I 

I 

I 

I 

Date A m i 1  20/85 Logged 

Au ( P P ~  

70 

z 5  

35- 
25- 

A S S A Y S  

01'2 

R .  B a e  n BY 



NORANDA EXPLORATION COMPANY LTD. 

I PROPERTY PROJECT NO. N. T. S. No. 
HAWKINS ? h l  97P/15 .-.*. - late Collared Date Completed Core Size DIP T E S T S  -- . -._ .^ A m .  22/85 I BQ , < ,  - 

SURVEYED CO-ORDINATES Sheet 1 of 3 BE AK I Nb A N b L t  FIELD CO*ORDINATES ' DEPTH ' R E C O R D E D  I CORRECTED RECORDED I CORRECTED 

Lat. Elev. I DIP HOLE No. I -hc I Elev 
hC;nnN 

1 I T J  I " V  " 2 .  I I I I I 

Bearing NH-8 5-4 Length Length Bearing 
51253 91.44 m 290 Dep. I 

I I 
From 
(m) 

0 0 .  uo 

5.18 

7.28 

11.96 

13.37 

RILL  LOG. I 

Descr i p t ion S t r u c t u r e  I Su,ph. 
O'O 

3-5 

- 
Est. 

Grade 
- 

I 

;AMPLE Nc 

16116 

16117 

16118 

16119 

16120 

16121 

16122 

16123 

16.37 - 200 - 20 LO.. L 
19 * 37 17000 

5300 Avg 19.37 - 2o cot L 
99 37 
_L. -I, 
22.37 - 
24.25 

2-0 L o x 2  



NORANDA EXPLOR,hON COMPANY LTD. 
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D E W K I  NU F I E L D CO *OR DIN ATES DEPTH RECORDED 1 CORRECTED 

I I Elev I D ~ P  -45' 4600N 

From I To IRec-yI Descr ipt ion 

SURVEYED CO-ORDINATES Sheet 2 of 9 1 ANGLE 
RE€ORDED I CORRECTED I HOLE No. Lat. Elev. Dip 

51253 
Dep. Length Bearing 290' NH-85-4 Length Bearing 91.44 

med. g . ;  c h l o r i t i c  hbl-aug pheno l s  t o  3 mm are commo 
and show a p r e f e r r e d  o r i e n t  ( f l o w  b a n d i n g ? ) ;  t h e  
m a t r i x  i s  v . f . ~ .  dk  Pr h 10 t o  l o c a l l v  4 0 %  e p  
l o c a l  f r a c t .  zones have sed e p  and are bleachel 
ep zones l o c a l l y  have p i n k  q t z - c a l c  v e i n s  t o  2 mm; 
t h e  s p o t s  are i r r e g  p a t c h e s  o f  wh. q t z  c a l c  (amygd 

. .  

ep and/or b l eached  t o  a v .  p a l e  g r y ;  t h e  s p o t t i n g  i s  
s c a t t e r e d  th roughou t  w i t h  l o c a l  i n t e n s e  zones i . e .  

I dk g r - g r y ,  v.f.-med. g .  
3 1 - 0 0  -14.43m: 16.58 - 17.14  m .  43.06-44.20. 

- Rasalt 
hbl-aug. pheno l s  t o  3 mm l o c a l l y ;  m a t r i x  i s  predom. 
f . g .  dk g r  c h l  i n  t h e  uppe r  p a r t  w i t h  a g e n e r a l  i n c r  
i n  e D  toward t he b o t . .  t h e  most i n t e n s e  ep i s  o f t e n  

oc .  w i t h  t h e  c o a r s e r  e d a i n e d  zones ,  ep  a l s o  o c c u r  
as 1-10 mm w i d e  v e i n s  and i r r e g .  p a t c h e s ;  l o c a l  vuggq 
q t z - c a l c  v e i n s ;  t h e  u n i t  i s  l o c a l l y  s t r o n g l y  f r a c t .  

py o c c u r s  as f .  dissem. g r a i n s  and l o c a l l y  on f r a c t '  
w i t h  dk g r  c h l  f e p ?  approx 2 0 %  e p  o v e r a l l .  
: from 83.52-83.70 is a c h l o r i t i c  h b l  f s  porphyry 
f low s imi l a r  t o  NH-85-3. I 

( m )  
24.25 

- -  
:from 79.86 t o  91.44 m t h e r e  i s  an i n c r .  i n  hem on 
f r a c t ' s  and i n  l o c a l  q t z - c a l c  v e i n s  and an i n c r .  i n  
py on f r a c t ' s .  

I 

RILL LOG .81 

( m )  ( % I  
46.33 95 S p o t t e d  Hbl-Aug Basalt HoIfnfels:  dk g r -g ry ;  v . f . -  

banding 40°  t o  I I 

46.33 

;AMPLE No. Width 
Au ( ppb 

16124 24.25 - L5- 
27 * 25 

16125 27.25 - 4 5  

91.44 90  

A S S A Y S  

2100 - 

4400 Avg 

to LZ 

C O 4 2  

16126 30.25 - 6 5  e 0 . z  
33.25 

16127 33.25 - i O G 2  

16128 36.25 - 3- < 0 : 2  

so 36 - 25 

39 25 
16129 39.25 - <r (0.2 

42.25 

45.25 

46.33 

16130 42.25 - / p  <0,2 

< O < Z  4 5  16131 45.25 - 

16132 46.33 - /o <0,2 
49.33 

16133 49.33 - ~0 < 0 , 2  52.33 

16137 "*;; - 35- 4 0 ' 2  
64. 

67.33 
16138 64.33 - <y C 0 , 2  



NORANDA EXPLORATION COMPANY LTD. 
I 

Date Collared Date Completed Core Size DIP T E S T S  PROPERTY PROJECT No. 

A ING FIELD CO-ORDINATES DEPTH R E C O R E  CORRECTED RECORDED CORRECTED SURVEYED CO*ORDINATES A N  LE 

Lot Elev DIP Lat. Elev. DIP 

Dep Length Bearing Dep. Length Bearing - 

N.T.S. No 

Sheet 3 of  3 
HOLE No. 

NH-85-4 

SAMPLE No, Width 

====t-= 
73.33 

79.33 
79.33 - 
82.33 
82.33 - 
85.33 

16143 

16144 

16145 

16146 88.33 - 
91.44 

P 
d 

DRILL LOG . 81 

Date Apr.  23-25 Logged 

1 0  

4 . 5  

45- 

By H. Baerg 



D.D.H. N H  - 8 5 - 2  - S O ' a t  290' 

' 

L E G E N D  
ROCK TYPES 

Over bd rdrn 

Basal t ,  local hornblende porphyry 

Hornblende- Augitr Basalt 

Hornblmdr - Augite Basalt Breccia 

Andesite 

Hornblende - Feldspar Anderlte 

Hornblende Diorite 

Amphibolite 

bornite 

chalcopyrite 

di  geni ?e 

E P  epidote 

?Y pyrite 

t i  t caw 

S Y M BOLS 

/-- Geologic contact defined / inferred 

0 D.D.H. location 

,,,,p 6 Faul t  

0 IO 20 3Om. 

SCALE I : S O 0  
1 

-1 HAWKINS - ALCLARE OPT 

D.D.H. NH 85 - 2 
Cross Section 

Looking Ar. 020° 

R I L .  I985 PROJ No 261 SURVEY BY D A T E  AP 

N T S  92P/I5 D R A W N B Y  SCALE I 500 

DWG. No. NORANDA EXPLORATION 
Fig. 10 OFFICE: PRINCE Q O R G E .  B.C. 

P.J. 



I61 

PROJ.No 261 
N T S .  9 2 P / l 5  

D.D.H. N H  - 8 5 - 4  

- 4 5  at 290' 

4600N., SI25 E .  

D.D.H. NH 8 5  - 4  
Cross Section 

Looking Az.  020° 

i 

SURVEY BY. DATE a 
DRAWNBY'- SCALE' 1:- 

tr.  py, 15% op 

'9' 

PY 

L E G E N D  
ROCK TYPES 

Ovrr  burdrn 

Basa l t ,  local hornblrnde porphyry 

Hornblrndr- Augitr Basalt  

Hornblrndr - Augitr Basalt Brrccia 

Andesltr 

Hornblendr - Fr lc . rwr  Anderlte 

Hornblende Dlor.te 

Am phlbolitr 

bornite E P  epidote 

cholcopyrite PY pyrite 

digenite tr t r o o  

S Y M BOLS 

- 0 -  Geologic contact drfined / inferred 

0 D.D.H. location 

,,,.p .*I\. Faul t  

0 IO 30m. 

SCALE I :SO0 _. 

H A W K I N S  - A L C L A R E  OPT. 

NORANDA EXPLORATION 
OFFICE: P R  INCE G E O R e .  .c . Fig. I I  

P. J 



D.D.H. N H - 8 5 - 3  
- 4 5 ' a t  290" 

D . D . H .  N H  - 8 5 - 1  
- 5 O " a t  290" 

L E G E N D  

R O C K  TYPES 

60% Ep, calcite 

20% E p , t r  b r n ,  CPY, dg 

16020 . 

I 6 0 9 8  \ 

3?% E P ,  tr b r n ,  CPY, dg 

16105 ' '" 

16107 ' ' '  a A 

- . H A W K I N S -  A L C L A R E  OPT. 

D.D.H.'s N H  8 5 -  I and 3 
Cross Section 

L o o k i n g  A z .  020 O 

P R O J . N o  2 6 1  S U R V E Y  B Y :  R .  BAERG DATE.   LA_^^^^ 
sc ALE . 

DWG. No. 

NORANDA OFFICE:  .PRINCE EXPLORATION GEORGE , 8.C- Fig. 9 

Over  burden 

B a s a l t ,  local hornblende porphyry 

Hornblende - Augite Basal t  

Hornblende - Augite Basal t  Breccia 

Andesite 

Hornblende - Feldspar 

Hornblende Diorite 

Amphibolite 

bornlte 

chalcopyrite 

di genite 

An d e  si t e 

E P  epidote 

PY pyrite 

t r  trace 

S Y M BOLS 

/ -- Geologic contact defined / inferred 

0 D . D . H .  location 

,+,- rJ\. F a u l t  

0 IO 20 3 0 m  
I 

SCALE I :500 














