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MEMORCINDUM 

To : 

From : 

D a t e :  

S u b j e c t  : 

P r i o r  t u  
p u r p o s e s  
Ander son  

Ross MacArthur  
B r i a n  Flnderson 
Noranda  M i n e r a l s -  B e l  1 M i  n e  

E x p l o r a t i o n  a n d  M i n e r a l  P o t e n t i a l -  B e l l  Mine a n d  G r e a  

a b r i e f  g e o l o g i c a l  s u r v e y  of t h e  B e l l  Mine f o r  t h e  
of s t r u c t u r a l  mapping ,  a request w a s  made by B r i a n  
i f  a r e v i e w  o f  t h e  m i n e r a l  p o t e n t i a l  a r o u n d  B e l l  c o u l d  b e  

d o n e  a t  t h e  s a m e  t i m e .  

T h e  results of  t h i s  r ev iew m a y  be scrmmarized as f o l l o w s .  T a r g e t s  
are l i s t e d  i n  o r d e r  of p r i o r i t y  as t o  t h e  p r o b a b i l i t y  o f  ~ L I C C E S S .  

1.Eell Mine e a s t  of p i t  2c. 
2.FeL1 M i n e  s m i t h  o f  p i t  2c. 
3.Eell M i n e  w i t h i n  p i t  2c. 
4 . B e l l  Mine - c o n t a c t  of EFP s t o c k  t o  s o u t h  a n d  east. 
5.Bell Mine - b e l o w  a n d  a r o u n d  p i t  2c. 
b . G r a n i s 1 e  Copper .  

8 . N o r t h  Newrnan. 

w 
*$> 7 . E e t z a  p r o s p e c t  b e t w e e n  F e l l  a n d  G r a n i s l e .  

Each  of  t h e s e  w i l l  b e  d i s c u s s e d  i n  d e t a i l  be low.  

1. Bell M i n e  east of  pit 2c- Fig. l 9  " A " ,  

The s i n g u l a r  c h a r a c t e r i s t i c  of p o r p h y r y  c o p p e r  d e p o s i t s  is t h e i r  
a n n u l a r  symmetry .  I n  p l a n ,  t h e y  are commonly d o u g h n u t  s h a p e d ,  w i t h  
c a n c e n t r i c  z a n e 5  of m i n e r a l i z a t i o n  a n d  a l t e r a t i o n .  
T h e  B e l l  o r e b o d y  ~ . t r a d d l e s  t h e  w e s t e r n  a n d  n o r t h e r n  c o n t a c t  of  t h e  
4 t o c k  a n d  h a s  b e e n  e x t e n s i v e l y  e x p l o r e d .  G r a d e  a n d  t o n n a g e  s e e m  t o  
d i m i n i s h  t o  t h e  s o u t h  a n d  east ,  so e x p l o r a t i o n  w a s  l i m i t e d  i n  
t h e s e  areas. A t  p r e s e n t ,  a p p r o x i m a t e l y  o n e  t h i r d  of t h i s  c o n t a c t  
is u n e x p l o r e d ,  a n d  t h e  s o u t h e a s t e r n  c a n t a c t  h a s  n o t  b e e n  f o u n d .  
T h i s  r e p r e s e n t s  t h e  m o s t  i n t e r e s t i n g  t a r g e t .  The  r e a s o n i n g  b e h i n d  
t h i s  is s t r a i g h t f o r w a r d .  The  c o n d i t i o n s  of t e m p e r a t u r e ,  p r e s s u r e ,  
a n d  s t r u c t u r e  t h a t  p r e v a i l e d  o n  o n e  s i d e  of t h e  s t o c k  are m u s t  
l i k e l y  t o  b e  .Found o n  t h e  o t h e r  s i d e  of  t h e  s t o c k .  
The f i rs t  recommenda t ion  is t o  d iamond d r i l l  a c r o ~ s  t h i s  c o n t a c t  
b e t w e e n  D5H 185 a n d  DDH 186. DDH 185 w a s  i n  l o w  g r a d e  ore, 
a v e r a g i n g  a r o u n d  Cl . rSC)% Cu. DDH 185 a v e r a g e d  a r o u n d  0.05% Cu,  
t y p i c a l  of t h e  b a r r e n  core of  t h e  d e p o s i t .  





. . .  . ..- . 

Experience a t  B e l l  ha5 shown how sharp t h e  inner  contact  o f  t h e  
barren core  i s  w i t h  t h e  o re  zone, w i t h  grades going from n.05 t o  
0.50 w i t h i n  a few meters. V e r t i c a l  ho les  d r i l l e d  on 2C)O f o o t  
cen ters  can e a s i l y  s t radd le  t h i s  contact. Once t h e  contact  i s  
found, i t  should be p ro jec ted  eastward and explored w i t h  more 
diamond d r i l l i n g .  Hole5 zhoi i ld  be i n c l i n e d  -45 arid azimuths 
should be designed t o  cross t h e  pro jec ted  contact  a t  r i g h t  angles;. 
They should be spot ted t o  begin i n  barren BFP and should be 
cont inued u n t i l  they cross i n t o  t h e  country  rock, which appear t o  
be greenish tu f fs  w i t h  some s i l t s t o n e .  I f  t he  ho les  do no t  c ross  
t h e  contact  by the  t ime  a reasonable depth of  around 4(70 f e e t  i s  
reached, they should be stepped out t o  cross t he  contact  a t  a 
h igher  e leva t ion .  

w 

The m ine ra l i za t i on  i n  DDH 186 i s  o f  f u r t h e r  i n t e r e s t .  Now t h a t  
abundant b l a s t h o l e  assay data i s  ava i lab le ,  t h e  m i n e r a l i z a t i o n  on 
2420 bench can b e  seen t r a i l i n g  o f f  i n  a no r theas te r l y  d i r e c t i o n .  
DDH 186 is considerably south o f  t h i s  trend, and shows no 
cctnnection w i t h  i t  a t  t h i s  e levat ion.  T h i s  i 5  a l s o  worth f u r t h e r  
study, as t h e  p o s s i b i l i t y  of fa i r l t  displacement, e i t h e r  v e r t i c a l  
or  l a t e r a l ,  should nc.t be ignored. 

?.Bel l  Mine -south o f  p i t  2c. Fig.  1 ,  "B". 

The same comments and reasoning apply t o  t h e  5ocithern contact  o f  
t he  stock. The contact  should be def ined between RDH 84 and DDH 78 
and between DDH 86 and DDH 85. 

3.Bel l  Mine - w i t h i n  p i t  2c. Fig.  1 " C " .  

Blasthole assays have revealed a zone of: mineralization within the 
pit on the s o u t h  s i d e  grading cIt.lO% to 0.30% t h a t  is some 400 f e e t  
wide by 500 f e e t  long. T h i s  i s  a low grade, b u t  i t  is i n  an area 
t h a t  was not  sampled by a n y  diamond d r i l l i n g .  The o n l y  h o l e  t h a t  
came c lose  was PRH 234. A rev iew o f  t he  l o g  shows the  c l o s i n g  
comment t h a t  t he  degree o f  a l t e r a t i o n  and t he  number of  f r a c t u r e s  
minera l ized w i t h  cha lcopy r i t e  i n d i c a t e  d nearby zone o f  
minera l i za t ion .  This  zone i s  e n t i r e l y  w i t h i n  the  BFP i n  what ha5 
always been considered the  "barren" core, and could be e a s i l y  
sampled by diamond d r i l l i n g  from w i t h i n  the  p i t  boundarie5. 
I n  add i t ion ,  t he  s t y l e  o f  m i n e r a l i z a t i o n  appears t o  be changing 
w i t h  depth. E r r a t i c  h igh  grade b l a s t h o l e  assays are  appearing, 
s a m e  as h igh  as 1.00% C u  w i t h i n  t h e  "barren" core. These a re  
usua l l y  averaged i n  w i t h  t h e  surrounding waste assays and mined as 
waste. 
T h i s  deserves mare examination. 



mineral i zatio 
This is clear se in sam 
vertical hole 

suffer from the same bias;. 
See photo 1;. 
There is not sufficient information on these zones to plan any 
diamond drilling- A detailed study of the blast holes should be 
done, accompanied by geological mapping t o  better understand this 
mi ner a1 i z at i on. 

Photo 1: Vertical mineralized fractures with alteration envelopes 
in "barren" core. 
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4 . E e l l  Mine t o  t h e  s o u t h e a s t .  F i g  1 "D". w 

Once  t h e  t r e n d  o f  t h e  c o n t a c t  is c l a r i f i e d  a t  " A "  a n d  "B", t h e r e  
s h o u l d  b e  enough  i n f o r m a t i o n  t o  p l a n  t h e  f u r t h e r  e x p l o r a t i o n  of 
t h e  B e l l  s t o c k  t o  t h e  s o u t h  a n d  east. F o u r  h o l e 5  w e r e  d r i l l e d  
l o o k i n g  f o r  t h i s  c o n t a c t ,  DDH 236,257,238 a n d  239. 411 f o u r  h o l e s  
w e r e  w i t h i n  t h e  s t o c k  f o r  t h e i r  e n t i r e  l e n g t h ,  a n d  t h e  c o n t a c t  w a s  
n o t  f o u n d .  tl new e x p o s u r e  o n  t h e  ramp from 2460 t o  2420 o n  t h e  
s o u t h  s i d e  o f  t h e  p i t  h a s  c l a r i f i e d  t h e  g e o l o g y  i n  t h i s  area. The 
r o c k s  are a n  i n t r u s i o n  b r e c c i a ,  w i t h  b o u l d e r s  of a l t e r e d  PFP 
e n c l o s e d  w i t h i n  altered BFP a n d  f r e s h  d y k e s .  G r a d e s  a re  l o w ,  but 
are charac te r i s t ic  of  t h e  b a r r e n  core. 
T h i s  area s h o u l d  b e  s y s t e m a t i c a l l y  d r i l l e d  u n t i l  t h e  c o n t a c t  w i t h  
t h e  c o u n t r y  rock: is c r o s s e d .  T h e r e  is n o  o u t c r o p  t o  g i v e  a n y  
e v i d e n c e  of t h e  l o c a t i o n  of  t h i s  c o n t a c t .  T h i s  n e e d  n o t  b e  a n  
e l a b o r a t e  p rogram.  Six t o  t e n  h o l e s ,  e a c h  400 t o  500 f e e t  i n  
l e n g t h  s h o u l d  p r o v i d e  enough  i n i t i a l  i n f o r m a t i o n  t o  p u r s u e  t h i s  
f u r t h e r  or a b a n d o n  i t .  
A number of g e o p h y s i c a l  maps w e r e  t a k e n  f r o m  t h e  f i l e  a t  B e l l  a n d  
g i v e n  i n  a s e p a r a t e  f i l e  to  B r i a n  Anderson .  A l l  o f  t h e s e  p r o v i d e  
s a m e  i n f o r m a t i o n  i n  a s s e s s i n g  t h i s  p r o j e c t .  Of p a r t i c c r l  a r  i n t e r e s t  
i s  
EiAFfNE MORF'ISOi:! AZEG 
HELICUFTER EM 
DECEMBEF' 1974. 
T h i s  s u r v e y  s h o w s  t h e  ore z o n e  a n d  t h e  p y r i t e  h a l o  c lear ly .  T h e r e  

3 2  is a n  a p p a r e n t  a n o m a l y  t o  t h e  s o u t h e a s t  t h a t  is a m b i g u o u s  i n  t h a t  
i t  may be  p a r t  o f  t h e  h a l o  or may i n d i c a t e  a n o t h e r  ore z o n e .  The  
scale is too l a r g e  t o  u s e  t o  p l a n  a n y  d iamond d r i l l i n g .  
Rlso o f  i n t e r e s t  is 
NElJMAN PROPERTY 
J. E. M. PF'OFILES 
This  shows the southeast area to be expressionless in comparison 

t o  t h e  ore z o n e .  T h i s  s u r v e y  d a t e s  f r o m  t h e  e a r l y  1960'5. 
I n  a d d i t i o n ,  a n  A S K A N I A  m a g n e t o m e t e r  s u r v e y  s h o w s  a n n u l a r  symmetry  
o v e r  t h e  d e p o s i t .  
A later I n d u c e d  F o l a r i z a t i o n  s u r v e y  c o u l d  n o t  b e  f o u n d  i n  t h e  
f i l e .  I f  you  n e e d  a d d i t i o n a l  i n f o r m a t i o n  on  any of  t h e s e ,  M r .  
Gav in  D i r o m  of Noranda  E x p l o r a t i o n  h a s  e x p e r i e n c e  a n d  k n o w l e d g e  o f  
a l l  o f  them. 

w 



5 . B e l l  Mine- b e l o w  a n d  s u r r o u n d i n g  p i t  2c. F i g .  1. 

I t  s h o u l d  n e v e r  b e  o v e r  l o o k e d  t h a t  d e s p i t e  y e a r s  of m i n i n g  t h e  
p r o v e n  g e o l o g i c a l  r e s e r v e s  a t  B e l l  r e m a i n  l a r g e ,  a n d  t h a t  p r o b a b l e  
and p o s s i b l e  r e s e r v e s  a t  a l o w e r  c u t o f f  o f  0.20% Cu are i n  t h e  
h u n d r e d s  o f  m i l l i o n s  of t o n s ,  a l t h o u g h  a t  a l o w e r  a v e r a g e  g r a d e .  
T h i s  mater ia l  15 l i t t l e  e x p l o r e d  a s  t h e r e  w a s  n e v e r  a s t r o n g  
reason t o  e x p l o r e  i t .  The  o p e r a t i o n s  h a v e  a c h i e v e d  r e m a r k a b l e  
success w i t h  m i l l i n g  rates o f  up  t o  20,000 TPD w i t h  f e w  
a l t e r a t i o n s  t o  a m i l l  w i t h  a d e s i g n  c a p a c i t y  of 10,000 TPD. With  
an i d l e  m i l l  f a c i l i t y  5 m i l e s  away, Eell c o u l d  b e  r e -examined  a t  
m i  1 1  i ng  rates of 30,000 t o  40, 0OQ TPD. 
T h e s e  are e n g i n e e r i n g  c o n s i d e r a t i o n s  a n d  I h e s i t a t e  t o  comment o n  
them f u r t h e r ,  o t h e r  t h a n  t a  restate t h a t  l a r g e  reserves a t  a l o w e r  
c u t - o f f  may b e  p r e d i c t e d  w i t h  a h i g h  d e g r e e  o f  c o n f i d e n c e  a t  be l l .  
A n o t h e r  f a c t o r  t h a t  s h o u l d  n o t  be  o v e r  l o o k e d  is t h e  p r e s e n c e  a n d  
c o n t i n u i t y  of t h e  h i g h  g r a d e  z o n e .  I t  h a s  b e e n  d r i l l e d  t o  a d e p t h  
of 3000 feet a n d  is c o n s i s t e n t l y  p r e s e n t .  T h i s  h a s  a l w a y s  b e e n  a 
p o s i t i v e  f a c t o r ,  a s  t h i s  z o n e  c a n  o f t e n  b e  s e l e c t i v e l y  mined 
d u r i n g  p e r i o d s  of  a d v e r s e  economic  c o n d i t i o n s  t o  raise c a s h  f l o w s .  

w 

6 - G r a n i s l e  Copper-  F i g .  2. 

The comments o n  a n n u l a r  
symmetry  a p p l y  t o  t h P  
f r - a n i s f e  d e p o s i t  a W P ~  i - My 
o w n  knowledge  o f  t h e  d e p o s i t  
is l i m i t e d  t o  t e c h n i c a l  
p a p e r s  a n d  s e v e r a l  5ite 
v i s i t s .  F i g .  2 s u g g e s t s  a 
p o s s i  b i  1 i t y  o f  m i n e r a l  i z a t i o n  
t o  t h e  n o r t h  a n d  w e s t .  T h i s  
may a l ready  h a v e  b e e n  t e s t e d .  
A r e v i e w  o f  t h e  d iamond d r i l l  
d a t a  a n d  t h e  b l a s t h o l e  a s s a y s  
s h o u l d  be d o n e  b e f o r e  
planning any further 
e:.: p 1 ar a t  i on. 

w 

FIGURC 3 
PIT GEOLOGY and COPPER DISTRIBUTION 

A T  L A K E  LEVEL 
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FIGURE 2 - Pit geology and copper distribution a t  Granisle. 
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7.Ketza  p r o s p e c t .  F i g .  3, "E". 

T h i s  p r o s p e c t  is on t h e  e a s t e r n  s i d e  o f  a s m a l l  l a k e  a n  N e w m a n  
p e n i n s u l a  s o u t h  o f  t h e  B e l l  t a i l i n g s  pond, E x p l o r a t i o n  i n  t h e  
1960' s r e v e a l e d  a g e o c h e m i c a l  anomal y n e a r  t h e  P a b i  n e  1 a k e s h a r e .  
O s s e s s m e n t  r e p o r t s  are  on  f i l e  i n  t h e  M i n i s t r y  of  mines  i n  
S m i t h e r s  a n d  are l i s ted  below.  I n  a d d i t i o n ,  t h e  1?74 h e l i c o p t e r  
VLF EM s u r v e y  m e n t i o n e d  a b o v e  showed a n  a n o m a l y  over a r o u n d e d  
p o i n t  o n  t h e  n o r t h  e a s t e r n  s h o r e  o f  t h e  s m a l l  lake. A i r  p h a t o s  
s u p p o r t  t h i s  c i rcular  s t r u c t u r e ,  which  s u g g e s t  a p l u g  or  
s u b v o l c a n i c  s t r u c t u r e .  
A n o t h e r  f e a t u r e  o f  i n t e r e s t  is t h e  r e g i o n a l  f a u l t  p a t t e r n .  The  
Newman f a u l t  h a s  a l w a y s  b e e n  t a k e n  a s  t h e  f a u l t  wh ich  l o c a l i z e d  
t h e  G r a n i s l e ,  B e l l ,  N o r t h  Newman, a n d  p o s s i b l y  t h e  O l d  Fort  
d e p o s i t s .  T h i s  f a u l t  crosses E e l l  a n d  i n t o  t h e  r a v i n e  east of no. 
5 t a i l i n g s  d a m  a n d  d i s s a p p e a r s  i n t o  Hagan a r m .  See Fig. 4. 
Mapping a t  B e l l ,  however ,  r e v e a l e d  t h a t  t h i s  is n o t  t h e  f a u l t  w i t h  
t h e  g r e a t e s t  t h r o w ,  or v e r t i c a l  d i s p l a c e m e n t .  G n o t h e r  f a u l t  s p l a y s  
o f f  f r o m  t h e  B e l l  d e p o s i t  a n d  p a s s e s  u n d e r  t h e  t a i l i n g s  pond a n d  
c o n t i n u e s  s o u t h  east i n t o  t h e  n e x t  l a k e  o n  t h e  p e n i n s u l a  beside 
t h e  K e t z a  showing .  T h i s  f a u l t  p l a c e s  J u r a s s i c  a n d  C r e t a c e o u s  r o c k s  
i n  j u > < t a p o s i t i o n  a n d  would r e q u i r e  a t h r o w  o f  a t  least 3000 feet. 
T h i s  is m o s t  l i k e l y  t h e  f a u l t  wh ich  p r e c e d e d  t h e  B e l l  i n t r u s i o n .  
An e x p l o r a t i o n  p r o g r a m  h e r e  would  b e  m o r e  i n v o l v e d  t h a n  +or t h e  
t a r g e t s  cru.tlirrrld above .  I n i t i a l  work would i n v o l v e  a t  least 
geolngical mapping a n d  a g e o p h y z i t a l  s u r v s y .  A lia5on s h o u l d  b e  
m a d e  w i t h  M r .  Ron MacArthur  05 t h e  P.tm-aridei E x p l o r a t i o n  o f f i c e  i n  
P r i n c e  George ,  who may h a v e  s o m e  1::nctwledge o f  t h e  p r o p e r t y .  A M r .  
P. M c C a r t e r  o f  Noranda  E x p l o r a t i o n  made a n  e x c e l l e n t  map of t h e  
c l a i m s  i m m e d i a t e l y  t o  t h e  s o u t h  i n  1981. 
The  claims over- t h e  K e t z a  s h o w i n g  f o r f i e t  i n  1990, so s o m e  w o r k  
s h o u l d  be p l a n n e d  a t  least b y  n e x t  s e a s o n .  M a u r i c e  E t h i e r  a t  E e l l  
s h o u l d  r e a d  t h e s e  r e c o m m e n d a t i o n s  as  w e l l .  a s  i n  a p e r s o n a l  
c o m m u n i c a t i o n  h e  q u e r i e d  t h e  p o s s i b i l t y  of m i n e r a l i z a t i o n  i n  t h i s  
area a s  t h e  l a k e  w a 5  b e i n g  c o n s i d e r e d  f o r  a d d i t i o n a l  t a i l i n g s  
s t o r a g e .  

w 

W 

€!.North N e w m a n -  Fig. 3, "F". 

This d e p o s i t  i5  s o m e  2 1/2 m i l e s  n o r t h w e s t  of  E e l l  a n  a p o i n t  o n  
t h e  w e s t  s i d e  of t h e  p e n i n s u l a .  I t  w a s  d i s c o v e r e d  a n d  d r i l l e d  a t  
t h e  s a m e  t i m e  as t h e  B e l l  d e p o s i t .  No m i n e a b l e  reserves w e r e  
d e v e l o p e d ,  b u t  one h o l e  d i d  h a v e  g r a d e s  of  0.30% Cu t o  0.50% Cu. 
The  d r i l l  l o g s  are  i n  t h e  s a m e  f i l e  a s  t h e  Newman ( B e l l )  logs.  The  
d e p o s i t  i 5  w o r t h  r e - e x a m i n a t i o n  i f  i t  is f e l t  t h a t  r e s e r v e s  are  
d w i n d l i n g  a t  B e l l .  The  c l a i m s  f o r f e i t  i n  1996. 
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The Babine Igneous Suite was emplaced dur ing  the  
latter stages of major block-fault tectonism, which, 
in part, formed the prominent north-northwest struc- 
tural grain in the region. The  B F P  intrusions and 
their  genetically related copper deposits appear to 
have been emplaced along faults which have t h e  
greatest  vertical displacement. Movement on some of 

these faults, such as the Newman fault  a t  Bell Copper 
(Figs. 1, 3),  ceased af te r  B F P  emplacement. However, 
movement continued on some other faults a f te r  the  
igneous event, as itl evident from the  juxtaposition 
of the BFP-related volcanictl against  older rock units, 
and from the major offset of the Morrison porphyry 
copper deposit (Carson and Jambor, this volume). 
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RECOMMENDaTIONS 

The c h e a p e s t  e x p l o r a t i o n  h a s  a l r e a d y  been d o n e  a t  B e l l ,  n a m e l y  t h e  
b l a s t h o l e  a s s a y s .  T h e s e  h o l d  a w e a l t h  o f  i n f o r m a t i o n  on m e t a l  
z o n i n g  a n d  t r e n d s .  A s t u d y  of t h e s e  S h o u l d  r e v e a l  m o r e  e x p l o r a t i o n  
t a r g e t s .  

1.fi'educe a l l  50 sca le  b l a s t  p l a n s  t o  100 scale,  t h a t  is 1:120(3. 
T h i s  h a s  a l r e a d y  been  s t a r t e d ,  w i t h  c u r r e n t  p l a n n i n g  u s i n g  100 
scale p l a n s .  Once all b a s t h o l e s  h a v e  b e e n  p l o t t e d  on 10Ct scale, 
t h e  r e s u l t s  s h o u l d  b e  c o n t o u r e d  w i t h  i s o p l e t h s  or l i n e s  of e q u a l  
g r a d e  a t  0.10, 0.20, 0.30, 0.40, 0.50, 0.75, and  1.00% Cu.  T h i s  
w i l l  g i v e  a clear p i c t u r e  of  b o t h  low- g r a d e  and  h i g h  g r a d e  
t r e n d s .  The  r e d u c t i o n s  c a n  b e  d o n e  p h o t o g r a p h i c a l l y  a t  a v e r y  l o w  
cost ,  a n d  t h e  p l o t t i n g  and  c o n t o u r i n g  would i n v o l v e  a f e w  w e e k s  
d r a f t i n g  t i m e .  

2 . P l o t  a l l  diamond d r i l l i n g  an t h e  latest  5CtO scale p i t  
t o p a g r a p h y .  The  400 scale  diamond d r i l l  p l a n  h a s  s u f f e r e d  g r e a t l y  
f r o m  n e g l e c t ,  and  t h e  topagr-aphy is out of  d a t e .  If a diamond 
d r i l l  pr0gra.m is begtrn, i t  w i l l  h e  he2p.ful  t o  h a v s  3 p l a n  ~41th 
c u r r e n t  r o a d  a n d  dump l a c a t i o n s  t o  p l o t  h o l e  l o c a t i o n 5  a n d  t o  p l a n  
d r i l l  maves;. 

3.An i n i t i a l  diamond d r i l l i n g  p r o g r a m  t o  e x p l o r e  t a r g e t s  a t  B e l l ,  
w h i c h  are A,B,C, and  D an F i g u r e  1 would  r e q u i r e  8,000 t o  10,000 
f e e t  o f  ECl d r i l l i n g .  Any s u c c e s s  would r e q u i r e  a d d i t i o n a l  
d e v e l o p m e n t  d r i l l i n g ,  which s h o u l d  b e  p l a n n e d  and  b u d g e t e d  
s e p a r  a tel y - 
I f  a n y  d r i l l i n g  is c o m p l e t e d ,  i t  is h i g h l y  recommeded t h a t  i f  t h e  
core is n o t  s p l i t ,  b u t  c o m p l e t e l y  c r u s h e d  a n d  a s s a y e d ,  t h a t  a + e w  
representative portions -Froin each h o l e  b e  r e t a i n e d  fo r  t h i n  
sect ions.  T h e  a l t e r a t i o n  m i n e r a l o g y  is w e l l  k n a w n  at B e l l ,  and  if 
d r i l l  r e s u l s  are ambiguous ,  a l t e r a t i o n  c a n  s e r v e  a5 a g u i d e  t o  
d e c i d e  t h e  d i r e c t i o n  of f u r t h e r  w o r k .  

4 . F e g i n  e n g i n e e r i n g  s t u d i e s  t o  see i f  t h e  o p e r a t i o n  would b e  
e c o n o m i c  a t  h i g h e r  m i l l i n g  ra tes  and  l o w e r  g r a d e s .  I f  t h e  r e s u l t s  
are p o s i t i v e ,  p l a n  a n  e x p l o r a t i o n  p r o g r a m  t o  d e f i n e  r e s e r v e s  a t  a 
l o w e r  c u t o f +  be low and  a r o u n d  p i t  2c. 

5.Review diamond d r i l l i n g  and  b l a s t h o l e  a s s a y s  at t h e  G r a n i s l e  
m i  ne .  

6.Do a p r o p e r t y  e x a m i n a t i o n  o f  t h e  K e t z a  showing ,  a n d  f o l l o w  up 
w i t h  g e o l o g i c a l  mapping and a g e o p h y s i ' c a l  s u r v e y .  T h i s  s h o u l d  b e  
begun d u r i n g  t h e  1987 - f i e l d  s e a s o n .  

7 .Rev iew diamond d r i l l i n g  a t  N o r t h  Newman. A d d i t i o n a l  g e o l o g i c a l  
mapping would b e  t i m e l y  i n  t h e  l i g h t  o f  e x p e r t i s e  g a i n e d  a t  t h e  
Re11 Mine.  'W 
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DISCUSSION 

GEOLOGICAL RESERVES BELL 

Geolagical reserves be low 3 1  Dec 86 surface a t  a C).20% Cu 
c u t - d f  w e r p  { t o  1420 e l e v a t i o n ) :  

Of t h i s i ,  m i n e a b l e  r e s e r v e s  w i t h i n  p i t  2c w e r e :  

T h e r e f o r e  p r o v e n  a n d  p r o b a b l e  r e s e r v e s  a r o u n d  a n d  be low p i t  
2c are  : 

88 000, (3OQ t o n s  13 0 .  42% Cu.  

S i n c e  f e w  ho les  d r i l l e d  1Gw-grade f+(3.20% Cv.1 for m o r e  t h a n  
5QQ -Feet, b e t w e e n  2000' e l e v a t i o n  and  Zri2i:i t h e r e  may be 
a d d i t i o n a l  p o t e n t i a l  reser--'r';Ss i ri the ~ i - d ~ r  ~f 3<1>, < ~ > ( ~ ? i ~ l , i : t C ~ ) < J  t a n s  
a t  an e s t i m a t e d  g r a d e  of (1). 4CtX Cu.  
The  d e e p e s t  h o l e s  bo t tomed  i n  ore g r a d e s  a r o u n d  500' 
e l e v a t i o n .  Ar;suming t h a t  t h e  s a m e  d i s t r i b u t i o n  of g t - a d ~ s  a s  
i n  t h e  u p p e r  p o r t i o n  of t h e  d e p o s i t ,  t h e  p o t e n t i a l  r e s e r v e s  
b e t w e e n  1420 a n d  500 are i n  t h e  o r d e r  o f  170,000,000 t o n s  a t  
0.42% Cu. None of t h i s  i 5  i n c l u d e d  in t h e  M I F .  

T h i s  would g i v e  p o t e n t i a l  re~terves a r o u n d  and  be low p i t  2c 
(to 500' e l e v a t i o n )  a t  a C t . 2 O X  Ctc cu t -o f f  of:  

C o n t a i n e d  metal wauld  be 1 , ? 1 c ) , ( ~ ) ( ~ ) ~ ~  t O R S  CU 
2 9(?0 .r (X'ttI o u n c e s  Gct 

T o  p u t  t h e s e  p o t e n t i a l  t - e s e r v e s  i n  p e r s p e c t i v e ,  t h e  c o n t a i n e d  
m e t a l . ;  a re  af t h e  s a m e  order of m a g n i t u d e  as  t h e  l a r g e  
mas5ive s u l p h i d e  d e p o s i t s  o f  t h e  I=anadia.n s h i e l d .  

If a n y  e x p l o r a t i o n  S L ~ C C ~ ~ S  is a c h i e v e d  i n  t h e  o u t e r  p o r t i o n s  
of  t h e  stock as o u t l i n e d  i n  t h i s  r e p o r t ,  t h i s  p o t e n t i a l  c o u l d  
d a u b  1 e. 

O b v i o u s l y  m o s t  of t h i s  w i l l  n e v e r  b e  mined.  C o n v e r s e l y  t h e s e  
r e s e r v e s  s h o u l d  n o t  b e  o v e r l o o k e d .  The  p u r p o s e  of t h i s  
discussion is t o  demonstrate t h a t  t h e r e  is n o  s h o r t a g e  of 
r e s e r v e s  a t  B e l l .  The p r o b l e m s  are e n g i n e e r i n g  and  t e c h n i c a l  
i n  n a t u r e ,  i n  p l a n n i n g  how t o  e x t r a c t  t h e s e  r e s e r v e s .  I4 
e x p e n d i t u r e s  are  b e i n g  c o n t e m p l a t e d  for  e x p l o r a t i o n ,  a 

e n g i n e e r i n g  s t u d i e s  o f  t h e  d e p o s i t .  
hid s i m i l a r  amount  of  t i m e  and  e n e r g y  s h o u l d  b e  g i v e n  t o  





and summaries 

observations on the drillin 
1. 87-11, in the 

chalcopyrite in the brecci 

breccia. I don't want 
of this breccia, but to 

at Cananea which yielded 7 million metric tons grading 6% Cu 
plus Mo, Au and Ag. No profit sharing there, I suppose. 

an extensive explosion breccia. It d have made a beauti- 
f u l  ore trap - if only ore solutions found their way into 
it, which was not the case at the level we investigated. A l l  
known explosion breccias at the Bell mine appear to be post-ore, 
except for the one intersected in 87-11. 

3. Quartz-sericite alteration found in the southwestern 
sector of the pit appears to extend out along the southwestern 

f 
w 



ng the south- 
ntact than is shown i 

rill another 
hole in the DDH 85-86 area, as Peter has recommended. The odds 
are that you will hit post-ore explosion breccia, but I think 
it is worth a try. 

the "barren dyke" found in the pit but, of course, you can spot 
4. In the drill l o g s  I have not attempted to separate 

dspar alteration than surrounding ro but it does contain 
hydrothermal biotite and a little copper, and it exhibits a 
low RQD. Why? Does the rock occupy a zone of recurrent faulting 
that earlier served as a conduit for copper-bearing solutions?? 
It will be interesting to see how Cu assays plot in the vicinity 

Thank you for giving me the opportunity to help with this 

If- 

kid 

..._ .. interesting project. . .  . . ... 

c 

Good luck, 

r 

Anthony L' Orsa 
' +\ 
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volcanic breccia and tuff. 

87-3 410 ft. at !$ , explosion breccia in contact zone, 
and volcanic r o c  Sericite to chlorite-carbonate zones. 
P y r i t e  halo. 

0' in BFP. Biotite zone. Gypsum. Pyrite and 
chalcopyrite to chalco rite dominant zone at depth. Rock 
tends to break horizontally in sections with gypsum veins. 

87-5 350 ft. at 4-5' in BFP. Biotite zone. Gypsum. Pyrite 
and chalcopyrite. Anhydrite vein at 304 ft. 

87-7 350 ft. at 90' in BFP. Biotite zone with local quartz- 
sericite alteration. Gypsum. Pyrite and chalcopyrite, 
including chalcopyrite dominant zones. 

- 



87-9 

87-10 

87-11 

87-12 

altered that 

more abundant than chalcopyrite. 
are common in upper parts of hole, and small amounts of 
chalcocite are 

Chalcocite and covellite 

250 ft. at 75' in BFP lesion 'breccia. Quartz-sericite 
zone. Minor gypsum and local sericitized fine-grained 
biotite suggest an earlier biotitized zone. Much of the 
core in this hole is s intensely altered t 
guess at the original ck. Pyrite is more 
chalcopyrite. Small amounts of molybdenite are present. 

300 ft. at 4 5 O  in BFP. Biotite zone. Chalcopyrite is 
much more abundant than pyrite. An explosion breccia 
cut between 79 and 110 ft. was formed early enough to 
trap some chalcopyrite and bornite, and it could constitute 
a significant ore zone. See accompan$ing letter. 

300 ft. at 51' in BFP. Biotite zone. Gypsum. Chalco- 
pyrite is more abundant than pyrite, but the sulphide 
content is low. 

. -  



easterly direction from t he  southwestern sector 
the pit. r 

87- felsic volcanic 
Chlorite-carb tized) zone. Pyrite 

o f  

rocks. 
halo. 

A. k 
Anthony L'Orsa, Geologist 
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