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SUMMARY 

D e t a i l e d  g e o l o g i c a l  mapping, so i l  geochemica l  sampling,  
and  diamond d r i l l i n g  w a s  pe r fo rmed  w i t h i n  t h e  b o u n d a r i e s  of  
G r o u p  I X  (COG 7 - COG 1 5 )  on J u l y  9-23, Augus t  1-3, 6 ,  7 ,  
O c t o b e r  6-15, 1979 .  A t o t a l  of f i f t y - s i x  ( 5 6 )  B h o r i z o n  
s o i l  samples were c o l l e c t e d  a l o n g  g r i d  l i n e s  s p a c e d  5 0  
metres apa r t  w i t h  sample locations e v e r y  25 metres. These  
were g e o c h e m i c a l l y  a n a l y s e d  i n  p a r t s  per m i l l i o n  f o r  copper, 
l e a d ,  z i n c ,  and s i l v e r .  

A d e t a i l e d  g e o l o g i c a l  mapping program was comple t ed  o v e r  
t h e  g r i d  area.  T h r e e  diamond d r i l l  h o l e  was comple t ed  t o t a l l i n g  
204.85 metres. 

LOCATION AND ACCESS ( S e e  Land H o l d i n g s  Maps, C r y s t a l  Creek  
P r o j e c t ,  B r i t i s h  Columbia)  

The claims are l o c a t e d  i n  t h e  P u r c e l l  Moun ta ins  a p p r o x i m a t e l y  
42 k i l o m e t r e s  s o u t h  of  Golden ,  B r i t i s h  Columbia.  Access is 
p r o v i d e d  by P r o v i n c i a l  Highway 95 s o u t h  from Golden t o  
Parson ,  f o l l o w e d  by 5 1  k i l o m e t r e s  a l o n g  a g r a v e l l e d  l o g g i n g  
r o a d  a l o n g  V o w e l 1  Creek .  

CLAIM STATUS 

The COG 7 an '  COG 1 claims > r m  p a r t  o f  t h e  C r y s t a l  
Creek  P r o p e r t y .  The COG 7 and COG 1 5  claims have  been  grouped  
i n t o  Group I X  (COG 7 and COG 1 5 ) .  

C l a i m  Record Recorded U n i t  N o .  o f  
N a m e  Number Date D i m e n s i o n s  U n i t s  

COG I 326 J u n e  1 8 ,  1979  5 s  X 4W 20 

COG 15 334 J u n e  1 8 ,  1979  4 N  X 4E 1 6  
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GEOLOGICAL MAPPING 

A d e t a i l e d  g e o l o g i c a l  mapping program was carried o u t  
be tween  J u l y  9 ,  1 0 ,  14-23, and Augus t  1-3, 6 ,  7 ,  1979 .  An e x i s t i n g  
g r i d  was u t i l i z e d  f o r  c o n t r o l  i n  p l o t t i n g  t h e  d a t a .  O u t c r o p  
e x p o s u r e s  are somewhat c o n f i n e d  t o  t h e  roads made d u r i n g  
p r e v i o u s  d r i l l i n g  programs.  

A s  a g e n e r a l i z a t i o n  t h e  r o c k  t y p e s  i d e n t i f i e d  o n  t h e  
g r i d  would r e p r e s e n t  t h e  middle  p o r t i o n  o f  t h e  H o r s e t h i e f  
C r e e k  Group as d e s c r i b e d  by Ressor (G.S.C. Memoir 369,  
Geology of t h e  La rdeau  Map Area, E a s t  Ha l f ,  B.C. ,  1 9 7 3 ) .  
S e v e r a l  rock types were i d e n t i f i e d  i n c l u d i n g  a v a r i e t y  of 
a r g i l l i t e s ,  p h y l l i t e s ,  l i m e s t o n e ,  a r k o s e ,  q u a r t z i t e ,  g r i t s ,  
and q u a r t z  p e b b l e  c o n g l o m e r a t e s .  A b r i e f  d e s c r i p t i o n  o f  
e a c h  is g i v e n  below.  

1. A r g i l l i t e  and P h y l l i t e  

A r g i l l i t e  ( a n d  i ts  f o l i a t e d  e q u i v a l e n t  p h y l l i t e )  is t h e  
p r e d o m i n a n t  r o c k  t y p e  l o c a t e d  o n  t h e  g r i d .  S e v e r a l  v a r i a t i o n s  
are p r e s e n t  r a n g i n g  f rom l i g h t  g r e y  t o  n e a r  b l a c k  i n  color, 
and  f rom massive and s t r u c t u r e l e s s  t o  t h i n l y  l a m i n a t e d ,  
bedded ,  and sometimes v a r v e d  v a r i e t i e s .  The d a r k e r  c o l o r e d  
a r g i l l i t e s  f r e q u e n t l y  c o n t a i n  p y r i t e  o r  marcasite c r y s t a l s .  
The numerous v a r i e t i e s  are commonly i n t e r b e d d e d  and may o r  
may n o t  be calcareous. S o f t  s e d i m e n t  and s t r u c t u r a l  deformation 
i s  o f t e n  v i s i b l e  i n  t h e  l a m i n a t e d  and bedded v a r i e t i e s .  

2. L imes tone  

Limes tone  is  n o t  a b u n d a n t  on  t h e  g r i d .  T y p i c a l l y  t h e  
l i m e s t o n e  is d a r k  c o l o r e d ,  f i n e  g r a i n e d ,  impure and i n t e r b e d d e d  
w i t h  t h i n  b e d s  of a r g i l l i t e .  I n  s e v e r a l  areas, calcareous 
a r k o s i c  or s a n d y  l a y e r s  were i d e n t i f i e d  and t h e y  may r e p r e s e n t  
a n  impure coarse v a r i e t y  o f  t h e  l i m e s t o n e .  

A u n i q u e  calcareous u n i t  was l o c a t e d  i n  t h e  eas te rn  
p o r t i o n  o f  t h e  g r i d .  The r o c k  a p p e a r s  t o  c o n t a i n  o o l i t e s  or  
p i s o l i t e s  as  w e l l  as  a n g u l a r  C l a S t S  of a v a r i e t y  o f  r o c k  
t y p e s  common t o  t h e  local  area.  The c u r r e n t  i n t e r p r e t a t i o n  
i s  t h a t  t h i s  r e p r e s e n t s  s lump b r e c c i a t i o n  w i t h i n  a s h a l l o w  
water e n v i r o n m e n t .  T h i s  c a r b o n a t e  breccia h a s  a t h i c k n e s s  
o f  3 t o  5 metres ( p e r h a p s  l o c a l l y  u p  t o  10 metres) a n d  
r e p r e s e n t s  a m a r k e r  h o r i z o n  t h a t  w i l l  assist i n  t h e  u n r a v e l l i n g  
of t h e  s t r a t i g r a p h y  o n  t h e  C r y s t a l  Creek p r o p e r t y .  



TABLE OF FORMATIONS 

PERIOD 
OR 

EPOCH 

GROUP 
OR 

FORMAT ION 
ERA L I THOLOGY THICKNESS 

( feet )  

Varicoloured s.late argillite and 
ph he; quartzlte, grit and quartz - 
peLble conglomerate; minor 
limestone 

HOR S ETH I E F 
CREEK GROUP 

3,000 

8,000 
to 

Pol y mic tic cong lomera te with 
pebbles, cobbles, and boulders of 
varied composition; matrix of impure 
limestone, shale and quartzite. 

TOBY 
FOR MATlON 

0 - 1,500 

V 
- 
0 

0 
N 

cr 

Lu 

c 

0 
(Y 

a 

U NCON FO RMI TY 

MOY I E Metadiorite and meta-quartz 
INTRUSIONS 1 diorite sil ls 

INTRUSIVE 

MOUNT NELSON 
FORMATION 

Buff and grey dolomite and dolomitic 
I i mes tone, slate, a rg i I i te, quartzite 

Varicoloured argillite and slate, 
quartzite, ond some carbonate rocks 

Very thinly bedded quartzite, black 
argilliteand some dolomite, sandy 
dolomite and limy orgillite 

- 4,000 

OUTCH CREEK 
FORMATION 2 4,000 

K l  TCH E N E R -  
SIYEH 

FORMATION 
6,500 

C R E  STON 
FORMAT ION 

Green chloritic quartzite, grey 
quartzite with purple laminae, green 
and grey phyllite and and argillite 

8,000 

A L DR I DGE 
FORMATION 

~ 

- 9,500 
Upper division : 
Sericitic quartzite, argil Ei te, thin - 
laminated argillite and quartzite 

unknown Lower division : 
Fine-grained quartzite 

Base not exposed I 
From Ressor 1973, G.S.C. Memoir 369, Geology of the Lordeau 

Map area, East Ha l f ,  British Columbia. 
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3 .  Q u a r t z i t e ,  Arkose ,  G r i t s ,  and Pebble Cong lomera te s  

Rocks of  v a r y i n g  c l a s t i c  composition r a n g i n g  i n  g r a i n  
s i z e  up to  l O m m  are found o n  t h e  C r y s t a l  Creek  g r i d  area. 
F o r  t h e  most pa r t  t h e  c l a s t i c  r o c k s  are l i g h t  g r e y  and g r e e n  
c o l o r e d  a l t h o u g h  d a r k  brown and  d a r k  g r e y  v a r i e t i e s  are 
present .  The coarser v a r i e t i e s  are d o t t e d  w i t h  w h i t e  and  
b l u e  q u a r t z  c las ts .  S e v e r a l  a r k o s i c  and g r i t t y  s e c t i o n s  are 
calcareous.  The c l a s t i c  s e c t i o n  would appear t o  be severa l  
t e n s  p e r h a p s  h u n d r e d s  of metres t h i c k  w i t h  i n t e r b e d s  of 
a r g i l l i t e  ( p h y l l i t e ) .  

Most of t h e  p a r t i c l e s  c o n s i s t  o f  q u a r t z  which may occur 
as  a g g r e g a t e s  of g r a i n s  as  i n  t h e  q u a r t z  p e b b l e  c o n g l o m e r a t e s .  
The p e b b l e s  i n  t h e  c o n g l o m e r a t e s  are p r e d o m i n a n t l y  of q u a r t z ,  
a l t h o u g h  f e l d s p a r ,  c h e r t ,  q u a r t z i t e ,  d o l o m i t e ,  and  a r g i l l i t e  
p e b b l e s  are r e c o g n i z a b l e .  The coarse ( u p  t o  50 mm) p e b b l e  
c o n g l o m e r a t e s  were n o t  s e e n  on t h e  g r i d  area;  however,  
severa l  o u t c r o p s  are  v i s i b l e  a l o n g  t h e  main access l o g g i n g  
r o a d s  t o  t h e  east .  

Two s u l p h i d e  o c c u r r e n c e s  ( T r e n c h  7 7 - 3  and Lower Showing) 
were l o c a t e d  w i t h i n  t h e  b o u n d a r i e s  of t h e  Group I X  (COG 7 - 
COG 1 5 )  claims. Trench  77-3  was mapped and sampled i n  d e t a i l  
(map e n c l o s e d ) .  

GEOCHEMICAL S O I L  SAMPLING 

A t o t a l  of 300  s o i l  g e o c h e m i c a l  s a m p l e s  were c o l l e c t e d  
a t  25 metre i n t e r v a l s  a l o n g  t h e  g r i d .  F i f t y - s i x  ( 5 6 )  of 
t h e s e  s o i l  samples were c o l l e c t e d  w i t h i n  t h e  b o u n d a r i e s  o f  
Group I X  (COG 7 - COG 15)  claims. The samples were c o l l e c t e d  
below t h e  l e a c h e d  h o r i z o n  from a brown r u s t y  s o i l  zone  t h a t  
i s  t h o u g h t  to  r e p r e s e n t  t h e  B h o r i z o n .  These  s a m p l e s  were 
g e o c h e m i c a l l y  a n a l y s e d  by L o r i n g  L a b o r a t o r i e s  L t d .  o f  629 
Beaverdam Road, N.E.  C a l g a r y ,  A l b e r t a ,  by atomic a d s o r p t i o n  f o r  
t h e  e l e m e n t s  of l e a d ,  z i n c ,  copper, and s i l v e r .  

The p u r p o s e  o f  t h e  geochemica l  s a m p l i n g  s u r v e y  o v e r  t h e  
g r i d  was t h e  two f o l d ;  ( i )  t o  loca te  and d e f i n e  s p e c i f i c  
t a r g e t s  w i t h i n  t h e  known area of z i n c - l e a d - s i l v e r  m i n e r a l i z a t i o n  
( i i )  t o  o u t l i n e  a s e t  o f  anomalous v a l u e s  f o r  s e v e r a l  e l e m e n t s  
t h a t  c o u l d  i n  t u r n  be u t i l i z e d  t o  d e f i n e  anomalous geochemica l  
areas w i t h i n  t h e  s u r r o u n d i n g  claim b l o c k s .  

A t o t a l  o f  205 B h o r i z o n  s o i l  samples were collected 
from a d j a c e n t  Norcen claim b l o c k s .  

A number o f  c h a r a c t e r i s t i c s  c a n  be t a b u l a t e d  f rom t h e  
s o i l  g e o c h e m i c a l  s u r v e y i n g  f o r  t h e  g r i d d e d  area: 
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The b a s e  metal elements of Pb,  Zn, Cu, and Ag  a l l  
o u t l i n e d  areas of known m i n e r a l i z a t i o n  on t h e  
g r i d d e d  areas. 

Pb and  Zn t e n d e d  t o  g ive  b r o a d  l i n e a r  a n o m a l i e s  
w i t h  s e v e r a l  v a l u e s  i n  excess o f  0.5% ( 5  000  ppm). 

Ag and  t o  a lesser d e g r e e  Cu d e f i n e d  much n a r r o w e r  
g e o c h e m i c a l l y  anomalous zones .  However Cu i n  
p a r t i c u l a r  d i d  n o t  locate a t  l e a s t  one area o f  
known m i n e r a l i z a t i o n .  

From t h e  s t a t i s t i c a l  a n a l y s i s  t h e r e  are two d i s t i n c t  
p o p u l a t i o n s  e v i d e n t  for Pb, Zn, and  A g .  T h i s  is 
l i k e l y  due  t o  t h e  c o l l e c t i o n  of samples d i r e c t l y  o v e r  
m i n e r a l i z a t i o n .  

From t h e  s t a t i s t i c e l  a n a l y s i s ,  t h e  anomalous v a l u e s  
f o r  Pb, Zn, and  Ag are e x t r e m e l y  h igh .  

Due t o  p r o b a b l e  b iased  anomalous  v a l u e s  f o r  e a c h  e l e m e n t  
( p e r h a p s  w i t h  t h e  e x c e p t i o n  of Cu) a separate s t a t i s t i c a l  
a n a l y s i s  w a s  done  f o r  t h e  r e g i o n a l l y  c o l l e c t e d  samples. 

Anomalous V a l u e s  are Def ined  by t h e  

Upper 5% o f  Median p l u s  2 S t a n d a r d  
t h e  v a l u e s  i n  ppm D e v i a t i o n s  i n  ppm 

G r i d d e d  
Area 

Pb 4 0 0  117 

Zn 775 5 4 4  

2.7 1.9 

c u  47 4 5  

R e  9 i o n a l  

Pb 33 32 

Zn 108 108 

Ag 0 . 9  0 .9  

c u  38 38 
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DIAMOND DRILLING 

T h r e e  diamond d r i l l  h o l e s  (79-8, 79-11, and 79-12) were 
c o m p l e t e d  w i t h i n  t h e  boundary  of t h e  Group  I X  (COG 7 - COG 15) 
claims. T h i s  d r i l l i n g  w a s  c a r r i e d  o u t  by Cameron McCutcheon 
D r i l l i n g  L i m i t e d  of Vancouver ,  B r i t i s h  Columbia u t i l i z i n g  
a l o n g y e a r  38 d r i l l .  

A t  Collar 
B e a r i n g  Q Depth 

CC-DDH-79-8 285' -30 O 36.60 metres 
CC-DDH-79-11 .. 033 -72 132.90 metres 
CC-DDH-79-12 280' -89' 35.35 metres 

S e v e r a l  sections from e a c h  d r i l l  h o l e  were a s s a y e d ,  t h e  
resu l t s  of which are p r e s e n t e d  below. 

Sample 
Hole Assay Interval width oz/ton 
- # * (metres) (metres ) - %Pb - %Zn As 
79-8 1476-0 11.80-12.05 0.25 tr 0.04 0.68 

1477-0 12.05-12.13 0.08 tr 0.09 0.70 

1478-0 16.45-17.05 0.60 tr 0.02 0.60 

1479-0 20.30-20.55 0.25 tr 0.03 0.48 

1480-0 20.55-21.00 0.45 t K  0.05 0.04 

1481-0 21.00-21.10 0.10 0.02 0.03 0.10 

1482-0 21.10-21.20 0.10 tr 0.01 0.02 

1483-0 21.20-21.65 0.45 tr 0.02 0.16 

1484-0 21.65-22.25 0.60 tr 0.01 0.08 

1485-0 22.25-22.60 0.35 0.04 0.17 0.02 

1486-0 22.60-22.90 0.30 2.48 7.43 1.72 

1487-0 22.90-23.15 0.25 2.00 2.80 2.34 

1488-0 23.15-23.45 0.30 5.78 8.32 5.36 

1489-0 23.45-23.95 0.50 7.85 11.64 8.84 

oz/ton 
Au 

tr 

tr 

- 

tr 

tr 

tr 

tr 

tr  

tr 

tr 

tr 

0.03 

tr 

tr 

tr 
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1490-0 

1491-0 

1492-0 

1493-0 

1494-0 

1495-0 

Hole Assay 
Jf- 

79-11 1629-0 

1628-0 

1627-0 

1626-0 

1625-0 

1624-0 

1623-0 

1622-0 

1621-0 

1620-0 

1619-0 

1618-0 

1617-0 

1616-0 

1615-0 

1614-0 

1613-0 

23.95-24.30 0.35 

24.30-24.40 0.10 

24.40-24.70 0.30 

24.70-25.15 0.45 

25.15-25.30 0.15 

25.30-25.70 0.40 

Composite 22.60-24.70 
(2.1 4 6 . 9  f t . )  

Interval  
(metres ) 

88.30-89.25 

94.05-94.55 

94.55-95.10 

95.10-95.50 

95.50-96.00 

96.00-96.35 

96.35-97.70 

97.70-98.55 

98.55-99.35 

99.35-100.07 

100.07-100.25 

100.25-100.70 

100.70-101.40 

101.40-101.90 

101.90-102.40 

106.70-107.20 

107.20-107.35 

Sample 
width 

(metres) 

0.90 

0.50 

0.55 

0.40 

0.50 

0.35 

1.35 

0.85 

0.80 

0.72 

0.18 

0.45 

0.70 

0.50 

0.50 

0.50 

0.15 

10.59 15.39 10.70 

2.64 3.90 2.56 

2.22 4.20 2.50 

0.10 0.22 0.02 

0.02 0.04 0.02 

0.02 0.02 0.02 

5.51% 8.75% 5.65 

%Zn - %Pb 

t K  0.02 

0.04 0.03 

0.02 0.02 

12.49 13.13 

0.02 0.02 

t K  0.02 

tK 0.01 

0.06 0.05 

0.04 0.09 

0.14 0.05 

1.62 8.20 

0.02 0.09 

0.08 0.21 

- 
oz/ton 
Ag 

0.02 

0.02 

0.02 

12.72 

0.24 

0.02 

0.02 

0.02 

0.02 

0.02 

1.44 

0.02 

0.02 

tK 0.01 0.10 

tr 0.01 0.02 

0.04 0.07 0.02 

0.40 0.25 0.12 

0.01 

tr  

tr 

0.01 

tr 

tr 

=/ton 
Au 

t T  

tr 

0.01 

0.10 

0.01 

0.01 

0.01 

0.01 

tr 

0.01 

0.01 

0.01 

t K  

t K  

0.01 

tr 

t K  



1612-0 

1611-0 

1610-0 

1609-0 

1608-0 

1607-0 

1606-0 

1605-0 

1604-0 

1603-0 

1602-0 

1601-0 

1550-0 

1549-0 

1548-0 

1547-0 

1546-0 

1545-0 

1544-0 

1543-0 

1542-0 

1541-0 

1540-0 

1539-0 

1538-0 

107.35-108.15 

110.15-110.75 

110.75-111.00 

111.00-111.55 

112.45-113.40 

113.40-114.00 

114.00-114.10 

114.10-114.45 

114.45-114.60 

114.60-115.25 

115.25-115.90 

116.60-116.75 

116.75-117.25 

118.05-118.15 

118.15-118.45 

118.45-119.25 

119.25-119.65 

119.65-120.00 

120.00-120.70 

120.70-121.75 

121.75-122.65 

122.65-123.18 

123.18-123.33 

123.33-123.45 

123.45-123.75 

0.90 

0.60 

0.25 

0.55 

0.95 

0.60 

0.10 

0.35 

0.15 

0.65 

0.65 

0.15 

0.40 

0.10 

0.30 

0.80 

0.40 

0.35 

0.70 

1.05 

0.90 

0.53 

0.15 

0.12 

0.30 

tr 0.01 0.02 

0.04 0.13 0.14 

0.96 0.06 0.02 

0.02 0.08 0.04 

0.04 0.02 0.02 

0.02 0.01 0.02 

5.40 0.42 4.28 

tr 0.01 0.02 

tr 0.01 0.02 

tr 0.01 0.02 

tr 0.01 0.06 

0.02 0.01 0.04 

0.02 0.02 0.08 

7.40 14.50 20.50 

0.06 0.38 0.02 

tr 0.01 0.02 

tr 0.01 0.02 

tr 0.01 0.02 

tr 0.01 0.02 

0.02 0.01 0.02 

0.04 0.03 0.02 

tr 0.03 0.02 

0.12 1.45 0.12 

tK 0.02 0.02 

0.04 0.11 0.02 

tr 

tr 

0.01 

tr 

tr 

0.01 

0.02 

0.01 

tr 

0.01 

tr 

tr 

0.01 

0.04 

0.02 

0.01 

0.01 

tr 

0.03 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 
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1537-0 

1536-0 

1535-0 

1534-0 

1533-0 

1532-0 

1531-0 

1530-0 

1529-0 

1528-0 

1527-0 

1526-0 

1525-0 

1524-0 

1523-0 

1522-0 

1521-0 

1520-0 

1519-0 

1518-0 

1517-0 

123.75-124.35 

124.35-124.55 

124.55-125.15 

125.15-125.23 

125.23-125.58 

125.58-125.85 

125.85-126.57 

126.57-126.65 

126.65-126.80 

126.80-127.45 

127.45-128.10 

128.10-128.35 

128.35-128.95 

128.95-129.35 

129.35-129.85 

129.85-130.35 

130.35-130.95 

130.95-131.35 

131.35-131.80 

131.80-132.00 

132.00-132.90 

ccmposite 123.18-126.80 
(3.6h (11.9 ft.) 

0.60 

0.20 

0.60 

0.08 

0.35 

0.27 

0.72 

0.08 

0.15 

0.65 

0.55 

0.25 

0.60 

0.40 

0.50 

0.50 

0.60 

0.40 

0.45 

0.20 

0.90 

0.04 0.02 

4.99 12.88 

0.14 0.09 

0.02 0.01 

15.44 1.45 

tK 1.85 

0.02 0.08 

0.18 4.58 

0.02 0.49 

tK 0.01 

tr 0.01 

tr 0.01 

tr 0.01 

tr 0.01 

tr 0.01 

tr 0.01 

tr 0.02 

tr 0.01 

tK 0.01 

tr 0.01 

tr 0.01 

1.81 1.21 

0.02 

8.90 

0.02 

0.02 

14.92 

0.02 

0.02 

0.32 

0.18 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.14 

0.02 

1.96 

tr 

tr 

tr 

0.01 

tr 

0.01 

tr 

tr 

tr 

0.01 

tr 

tr 

0.01 

0.01 

tr 

0.02 

0.03 

tr 

tr 

0.02 

0.01 

tr 
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Hole Assay 
- # Tag# 

79-12 1630-0 

1631-0 

1632-0 

1633-0 

1635-0 

1636-0 

1637-0 

1638-0 

1639-0 

1640-0 

1641-0 

1642-0 

1643-0 

1644-0 

1645-0 

1646-0 

1647-0 

1648-0 

1649-0 

1650-0 

1651-0 

1652-0 

Interval 
(re tres ) 

6.70- 7.60 

7.60- 8.60 

8.60- 9.40 

9.40- 9.60 

9.60-10.65 

10.65-11.65 

11.65-12.20 

12.20-12.50 

12.50-13.10 

13.10-13.70 

13.70-14.30 

14.30-14.95 

14.95-16.15 

16.15-16.65 

16.65-16.7 0 

16.70-17.70 

17.70-19.35 

19.35-20.10 

20.10-20.80 

20.80-21.65 

21.65-22.70 

22.70-23.75 

-1e 
width 
(m tres ) 

0.90 

1.00 

0.80 

0.20 

1.05 

1.00 

0.55 

0.30 

0.60 

0.60 

0.60 

0.65 

1.20 

0.50 

0.05 

1.00 

1.65 

0.75 

0.70 

0.85 

1.05 

1.05 

=/ton 
- %Zn As %Pb 

0.02 0.06 0.02 

tr 0.03 0.02 

t K  0.03 0.02 

0.02 0.11 0.02 

0.94 1.95 0.96 

0.10 0.63 0.36 

0.94 0.25 0.02 

0.12 0.05 0.06 

0.30 0.31 0.24 

1.02 1.55 2.40 

2.44 5.45 0.02 

0.02 0.02 0.02 

0.02 0.06 0.06 

tr 0.02 0.02 

tr 0.02 0.02 

0.08 0.01 0.02 

0.02 0.02 0.02 

0.30 0.26 0.02 

0.22 0.39 0.02 

0.56 1.80 0.02 

0.06 0.12 0.02 

0.02 0.01 0.02 

- 
=/ton 
Au - 

tr 

tr 

t K  

tr 

tr 

tr 

0.01 

tr 

t K  

tr 

tr 

tr 

tr 

tr 

tr 

tr 

0.01 

0.01 

0.01 

0.01 

tr 

tr 
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1653-0 23.75-24.40 

1654-0 24.40-25.00 

1655-0 25.00-25.75 

1656-0 25.75-26.50 

1657-0 26.50-26.95 

composite 9.60-14.30 

19.35-21.65 
4.7m( 15.4’ 1 

(2.3W. 5) 

0.65 tr 0.02 0.02 0.01 

0.60 0.04 0.12 0.02 0.01 

0.75 0.02 0.08 0.02 0.01 

0.75 tr 0.02 0.02 0.01 

0.45 tK 0.01 0.02 0.01 

0.83 1.53 0.64 tr 

0.37 0.87 0.02 0.01 
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STATEMENT OF QUALIFICATIONS 

I ,  L a u r i e  James S m i t h ,  of t h e  C i t y  of C a l g a r y  i n  t h e  
P r o v i n c e  o f  Alber ta ,  d o  h e r e b y  s t a t e :  

1. 

2 .  

3 .  

4 .  

5. 

I a m  a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  C a l g a r y  w i t h  a 
BSc d e g r e e  i n  Geology. 

I have  been  i n v o l v e d  i n  a l l  p h a s e s  of g e o l o g i c a l  
e x p l o r a t i o n  i n  many areas of  Canada ( B r i t i s h  Columbia,  
A l b e r t a ,  Saska tchewan,  N o r t h w e s t  Terr i tor ies ,  O n t a r i o ,  
Quebec ,  Nova Scot ia ,  and N e w  Brunswick)  s i n c e  g r a d u a t i o n .  

I p e r s o n a l l y  s u p e r v i s e d  t h e  g e o c h e m i c a l  so i l  sampl ing ,  
g e o l o g i c a l  mapping,  and diamond d r i l l i n g  o n  Group I X  
(COG 7 - COG 1 5 ) .  

I a m  a member'of t he  A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s ,  
G e o l o g i s t s ,  and G e o p h y s i c i s t s  of A l b e r t a .  

I am t h e  h o l d e r  o f  v a l i d  Free Mine r s  L i c e n c e  Number 
197331. 

L a u r i e  J .  Smi th  
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ITEMIZED COST STATEMENT 

A. Geological Mapping, Geochemical Sampling, Diamond Drillin 
- Supervision and core loggin: 

R. Chad - Geochemical Sampler; July 9, 1979 

R. Kostiuk - Geochemical Sampler; July 11-17, 
1 day @$75.00/day $ 75.00 

1979 
7 days @$75.00/day 525.00 

R. Laird - Geologist; July 9-23, 1979 
15 days @$90.00/day 1 350.00 

T. Bojczysyzn - Geologist; October 6-15, 1979 
10 days @$90.00/day 900.00 

T. Bojczysyzn - Geologist (Report Writing) 
December 10-12, 17-21, 1979 
8 days @$90.00/day 

7 days @$90.00/day 
J. Chapman - Geologist: October 9-15, 1979 

L. Smith - Supervision: August 1-3, 6, 7, 
October 10-12, 1979 
8 days @$125.00/day 

8 .  Transport 

4 Wheel Drive Vehicle Rental 
$30/day for 96 days 
Fuel for Vehicle $5.00/day X 96 days 

C. Accommodation and Meals 

40  man days X $25.00/day 

D. Assayinq 

56 Geoch.=mical Samples @$5.00/sample 
140 Assays @$25.00/sample 

720.00 

630.00 

1 000.00 

2 400.00 
480.00 

1 200.00 

280.00 
3 500.00 

E. Diamond Drilling 

204.85 metres of diamond drilling @$135.00/metre 27 654.75 

$40 714.75 
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Assay Cert i f i ca tes  



17 
3 
15 
18 
27 
10 

34 
22 
14 
12 
22 
11 
31 
18 
16 
20 
73 
51 
L2 
14 
22 
27 

29 
5 1  
30 
16 
20 
24 
41 

8 
18 
23 
26 
30 
22 
28 
121 
1703 
28 
31 
28 
16 
28 

3 . m  
u;so 
410 
258 

43 
98 

'W 
157 

h3 
106 
w 
s3 
76 

360 
188 
127 
.470 

0.7 
1.8 
1.1 
0-5 
0.8 
0.6 
1.2 
1.0 
0.7 
0.5 
0.7 
0.7 
0-7 
0.9 
1.2 
5.0 
1.5 
0.7 
0.8 
1.4 
1.2 

22.0 
7.5 
1.9 
0.9 
1.0 
1.4 

3 - Rcrcbg Certifn -. THAT THE AEOVE  RESULT^ A R E  ?HOSE 
ASSAYS M A D E  6 Y  L!E UPON THE HEREIN D E S C 2 l a E O  SAlA?LES . . . . 

I 

ncjrctr  Re!ained one nanth. 

F '2s Relaintd one month 
I L S S  specific arran:rmentr 
I ,de in zdurncc. - 
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og 

zz 
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h 
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99 
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S€ 
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Page 3 

11 
119 
9 

17 
17 

d& 
21 
107 
.76 

169 
3 540 
157 
330 
390 

0.8 
12.0 
0.8 
1.2 
1.2 

10 73 230 0.7 

3 - ‘jljcrrbp c c t f i f u  - THAT T H E  MOVE RESULTS A R E  ;HOSE 

A S S A Y S  KCDE B Y  M E  U P O N  THE H E R E I N  D E S t i l l P , E D  SAMPLES . . . . 

h c j e c l s  Getained one monlh. 

PUT , Gelz ined one month 
! I s specif ic  arranjementr 

~t in advsnct.  
. . . . . . . . _ _  .. . . . . . . . .. .. -e.+//Z?%. & A  .c& - c7= 

Licensed Xrsij-er of Erl!irh Cclcmka 



.. File No. ... 17610. ......................... 
............ Dste ______..Aug .._ .%,. .LB.9 _ _ _ _ _  _ _  _ _  ._ 

... ................... Simples Soil ............................. 
. .7~--- . .5.~h.-h~~~.~~u.e-. .~. .~~~ 
..C.Z~FZJY,. ..A;Lb&a. 
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... 
n 

..... 12P.2?7. ...................................... 
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P 

- 

3 - Rercbg Gcrtifu - THAT T H E  ASOVE RESULTS A R E  THOSE 

ASSAYS M A D E  B Y  M E  U P C N  THE H E R E I N  D E S C R l a E D  FAI.!PLES .... 

hejDCt5 Retained o n e  month. 

PT i Gelained one month 
I , I  r jec i f ic  arranoementr 
i..iue in Pdvancc. 



77-2.- 1 

77-2- 2 

77-2- 3 
77-2- 4 
(7-2- 5 
77-2- 6 
77-3- 6 A 

77-3- 7 
77-3- 7 A 
'? 7- 8 
( a - 4  

7%- ' 9 
77-2- 9 A 
77-2-50 
77-2-11 

r 

77-2-12 

77-2-13 
77-3714 
77-2.-15 
77-3-16 

: ,ects Re:iined one rnonlh. 

e s s  specif ic  arran[ementr 
ie in tdvanrc. 

? ! ~ l p s  Retained one month 

Trace 
Trace 
nlC i,ace 

Trace 
Li-ace 
i rzce 
Trace 

-010 
Trace 
.@I0 

Tizce 
Trace 
Trace 
Trace 

.010 
-010 

Trace 

1,ace 
' ha  c e 

m 

m 

m-.. 

.02 .01 

.02 .01 

.c2 .01 

.02 .01 

.02 * 01 

. j o  - 01 

- 76 - 03 
2.69 - 03 

* 50 . 01 
2.23 .O3 

2.28 * 03 
a02 .02 

.02 * 03 

.22 .02 

18.73 -15 

2.65 .06 

- 78 03 
.02 .01 
.02 -01 

T-ece 07 
.10 .37 
. C8 -50 

.06 .22 

. Ol; - 31 
-60 - 78 
-94 3.20 

2.56 5-65 
,62 2.45 

1.53 .99 

2.62 4.59 
.16 2. I;o 

1.06 5.55 
.54 2-74 

6.21 2.75 

1.96 .?9 
-64 1-40 

. 08 - 33 
-10 .27 

Trace 
i r t ce  
Trzce 

i I 

lLbce 

il-;ce 
.02 

- 03 
.02 

.01 

- 03 
.01 
. O& 

.02 

.02 

Ti-a c e 
.01 

Trzce 

Trace 

m 

-..- ... 
-..1 

J 'i 'c, 76crrbz GcrfifE TEAT T H E  AEOVE R E S U L T S  A R E  T H O S E  

&.SSAYS ICADE B Y  I:.€ UPON THE HEREIN C E S C Z l 2 E D  S A M P L E S . .  . . 

- 04 

* 03 
.02 

- 03 
.02 

* 03 
- 03 
. ol; 
. or; 
. ol; 

- 04 
.02 

- 05 
.01 
- 13 - 05 

-08 

- 04 
.02 
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File No. ......... 17G4 ... : ............ 
Date ............... I-,-%~st. 3.,. .I979 .. - - 

.. ~ l g a i y , .  . .SlbwLa .... .T??..?X'L..... Samples ..;- n ~ c k  .. ....... 

T( _ _ _ _  I ~ ~ ~ C ~ : ! ~ . ~ ! . ~ ~ ~ . ~ S ~ ~ ~ ~ .  . LIKITED I 
. .  

2 7 t h . F I 5 ,  .___ 715..-..5th.hvmue.. S .N., 

....................................................... 

. TTU: ... kur ie . .  Smith c - .  ....................... 

c ti1 1 , G r f  

@ A S ~ A Y  Or- 
% 

77-2-17 
77-3-18 
77-:-I9 
77-2-20 
'i7-:-21 
77-3-22 
77-2-23 
77-24% 
77-2-25 
77-2-26 
77-327 
cc-ZL-1 
cc-3x2 
CS-9L-3 

cc-3L-4 
cs-3G5 
75-3'4 
75-32-2 
75-3s-3 
75-33-4 
7 5-3s-5 

zjtctr Relzined one month. 
.-?"Ips R E l r i n t d  oze month 

esr sptcific arrangements 
d e  in advance. 

.- 

k o ~ ~ r a  LABORATORIES k i n  

Page S 2 
oz ./TON 02 ./TON % % % Q k 

z.1 Pb CXJD SZLS3R cu kd S b  

v ,.. iLdce 

Trace 

Trace 
lrzce 

Tr-zce 

I race 

AAace 

'irbce 

Irace 

-010 
i;ace 

l n c e  
.010' 

Trace 

. OiO 
Trece 

Trace 

Trace 

Trace 

Trace 

m 

rn 

rnX 

m 

v- 

m 

.18 

.02 

.02 

.02 .* 

.02 

.02 

-02 

.02 

.02 

.03 

* 24 
k .  P. 
h.94 
1.54 
4.76 

.06 
1.82 

8.08 
2.84 

Trace .54 
- 3 3 c r c b p  Ccrfifu - THAT THE ABOVE RESULTS A X  TKCSE 
ASSkYS I.!ACE 6Y IAE U?ON THE HEREIN D E S C R I 3 E D  SAV.PLES .... 

.01 

. 01 

.01 

.01 

.01 

.01 

.01 

.01 

-01 
. 01 
.01 
.02 

- 07 
.02 
.01 

.02 

-01 
.02 

.10 

* 03 
.02 

.26. 

.O4 

.02 

- 04 
-04 
04 

.02 

.06 
- 04 
- 04 
.02 

.34 

6.39 
5.80 

2.41 
3.56 

- 24 
2.02 

9.39 
3.20 

.20 

- 73 
-3% 
.28 

.22 

.10 

* 09 

- 03 
- c9 
* 05 
- 03 
* 04 

2-96 
8.79 
6.61 
3-05 
6.20 

* 17 
.14 

5-32 
4.10 

.12 

. 01 

I race 

Trace 

Trtce 

l lcce 
lrace 

lr2ce 

Trice 

W c e  

Trace 

T r x e  
.01 
.G6 

rn 

m... - 
rn 

- 04 
.02 

.06 
m. - lrcce 

Trace 

* 03 
.02 

Tnce  

- 03 
* 03 
* 02 

- 04 
.or; 
.03 
. or; 
.02 

- 03 
-02 
* 02 

.02 

* 04 
- 03 
- 03 
- 04 
-02 

.02 

- 05 
- 03 
- 03 



..... ...... File No. -.I7928 .......................... 
........ ........ Date ......... Octobs..6,..197.9. ....... 

........ ............... Samples ... Core.-- ......... 

T ' I;IXCEX.~E;.~IX .....,......... 

715-5th.2;7ie:-,ue.S,W +... 
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bct A S S A Y  

nrj tc ls  RE!iimd one month. 
r :I Rt!zined 0r.e month 
' .SI specific zrran:Enenlr 
I d e  in rdrrnce. 

Trace 

Ti-ace 
71-3 c e 

%ace 

TYace 
TTace 

T?race 
'=race 
Tiace 

*ace 

.030 
P a c e  

Trace 

P s c e  
.010 

l race 

%ace 

.010 
%ace 
';race 

m 

.La 

.yo 

.60 

.@ 

.04 - 

.10 

.02 

.16 

.08 

.02 

1.72 
2.34 

5.36 
8.84 

10.70 

2.56 

2.50 
.02 

.02 

.02 

Trsce - 04 
Trice -09 
>ax .02 

Trace - 03 
%&ce * 05 

.'. .02 - 03 
Trice .01 
%ice .02 

Trace .01 

.04 . I7 
2.r;s 7.w 
2.03 2.iio 
5.78 8.32 

7.85 11.64 
10.59 15.29 
2.61; 3.90 
2.22 k.20 

.lo. .22 

.02 - 04 

.02 .02 

.... 

T$pl-&Q CcrfifU - THAT THE A B O V E  RESULTS AXE THOSE 
ASSAYS f6rCDE aY h t E  V T O N  THE X E i i E I N  C E S C 3 I B E D  CXAPLES .... 
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16014 
16324  

1 6 c ) w  
16c)L,4 
1605-0 
16064 
16074 

4 Ti-a c e - 04 .02 
m^^ iL,ce 
.010 

W a c e  
.010 
.020 

.Ob Trace 

.02 Trsce 
f 02 Trace 

.02 ' I rzce 

1;. 28 . .  <.Lo 

LSShYS :,!CJE EY M E  U f 3 H  THE t ! E i ? E l H  D E S C Z l Z E D  C*h!FLES .... 

.01 

. 01 

.01 

.01 

.01 

.1;2 

.01 

-e jects  Re:ained or.e mocth. 
?I!-- R ~ : a i n e d  one month 

I s specific arrrngcmenlr 
5 " -  in 26v:ncc. 
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lLcce 
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-010 
.010 
.010 

.010 
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-..- 

-02 

.02 

.02 

.02 

-02 

.02 

-02 

-02 

.56 

.06 

.02 

i rcce  

.a 

.02 

Trzce  
Tr;ce 

c 

1.s-0 

.12 

.01 

.02 

-12 

.05 

.02 
- 01 

.. 

."I 
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I C C  in advincc. 

-..- II =ce 

.010 

.010 

.010 

.010 

.010 

- 020 
.030 

l r o c e  

.010 

.010 

.020 

. or,o 

.010 

"L.̂  

.02 

.02 

- 02 

-12 

.02 

.02 . 

.02 

. G2 

. 02 

.02 
-02 
.02 

20.50 

-0s 

- 04 
* 04 
TI-a c e 

-12 

lrace c 

* 04 
.02 

Trzce 

T z c e  

Trace 
%-ace 

.05 

7.m 
.02 

. .  

.02 

.11 
-02 

1-45 
* 03 
- 03 
. 01 
.01 
.01 
.01 

. 01 

- 38 
14.50 

.02 



A P P E N D I X  I1 

Diamond Drill Logs 



PrnPERIY: CRYSTALCREEK 

SHEET NUMBER: 1 of 5 

CliAIM NAPE: TECT 2 

UXX;ED BY: Xt4 BWCZYSZYN 

N.T.S. NIPIBER: 82V15W 

oom: 
PIMPOSED ClEPTH: 

NOlZEN ENEIGY Rl2SOURCFS LIMITED 

DIAMOND MILL LLx;s 

STAFn'ED: Sept. 30/79 CWPJXXED: Oct. l /79  HOfE NWBER: CC DM 79-8 

EIEVATIUN: BEARING: @24.40 285O 

U ~ I M A T E  XEPJX: DIP: -32O 

. 

(metres) REOOVERY (mtres) NlMBER ozjton =/ton 
%Pb $291 Ag Au %W 

CASING 2.15 
'Speckled mediun grey pe l i t e  . (0-11.45) - speckled aggregates to 2mn. (pale yellow blotches - 

possible dolomite) - 45' fol ia t ion imports bleaching and limonite staining 
of blotches - l i g h t  grey bleaching: 
4.30 - 5.70 - limonite staining: 
2.85 - 3.15 
3.75 - 4.15 
4.70 - 5.50 
8.20 - 8.40 
quartz and pale yellow dolanite veins (nodular, due to 
fol ia t ion) ,  @3.60 ( 3 ) ,  5.65, 7.60 - rock brbken 7.80 - 8.20 - bleached 8.80 - 9.40 - limonite stained: 8.90 - 9.50, 10.75 - 11.15, smaller 
section 8.40 - 8.90 

Massive grey pelite 
(11.45 - 15.50) 
11.15 - 13.90: limonite stained along fractures and veins 
@11.75: 2Omn white vuggy quartz vein, crystals to 3mn 

@12.15: white quartz and rusty sulphide 
12.35 - 13.90: quartz and dolanite veins (2-5mn) @4S0 and 

and shallow a le to core - h i m  quartz r-d by yellow d%nite veins are pranimnt: 

3.35 

5.65 

.8.20 

10.50 
10.95 

11.75 
11.80 
12.05 
12.13 

33 

91 

101 

93 
89 

81 
rusty weather pelite 

quartz vein - rusty sulphide tr 0.04 0.68 0.25 1476-0 tr 

0.08 1 477-0 tr 0.09 0.70 tr 
104 12.95 _ -  h 



PrnPEKrYt CRYmALcREEK HOLE MM13ER: CC DUi 79-8 SHEET WMEER: 2 of 5 

Ern1 %CORE IrnRVAL ASSAY 
(mctres) RE03VERY (metres) " B E R  oz/ton oz/ton 

CESCRIPTION %pb %Zn Aq Au %W 

0 steep to 

quar tz i te  to 
14.35 - 

14.15 - h, lOmn (weathered sulphide 

15.30 - up  to lOmn - vuggy quartz core 
a r e  14;90 - 2 m n j  (weathered sulphide) 

quar tz i  tic: 14.95 I' 95 
14.45 

15.05 - 15.10 

(15.50 - 16.45) 
Laminiated and bedded black pelite 15.50 

@15.65: 4S0, 3Omn vein ( 5 m  yellw dolani te  margin, quartz 
mre, black pelite fragments, weathered sulphides) 

- l h i t e  s ta ining lOnm on e i t h e r  s ide  of f racture  

- rus ty  sulphide matrix w i t h  fragments to 7 m  - calcareous 16.45 - 16.55 

(17.05 - 18.50) 

16.45 80 
Sulphide g r i t  

16.45 - 17.05 

Massive grey pelite 17.05 33 0.60 1478 tr 0.02 0.60 tr 

17.05'- 5mn quartz dolomite vein, shall- to core 
18.20 - 18.60: crosscutting lmn quartz  d o l d t e  wins 30° and 

20° to core 
Iaminated and bedded pelite 

(18.50 - 19.60) - black, medium black, grey 18.60 97 - 18.90: 3mn quartz dolanite Imn vein pinches out within 80mn - calcareous sect ion 19.50 - 19.60 19.20 83 
White speckled black pelite 20.30 

(19.60 - 19.80) disseminated 

Black plite 20.55 67 0.25 1479-0 tr 0.03 0.48 tr 
(19.80 - 25.30) numerous ve ins  (quartz) disseminated and bedded pyrite 

pyrite 

(3040% ) 
19.80 - 25-30: lmn disseminated write, white speckles to lmn, 21.00 0.45 1480-0 tr 0. 0 0  5 .04 tr 

few marcasite crystals to lOmn rimed i n  dolanite 
and quartz 0.10 1481-0 0.02 0.03 0.10 tX 

21.10 d&sseminated pyr i te  



NOKCEN ENGIGY i\EscuRcrs LIMITED 
DIAMOND MILL Ilxs 

HOLE IJCMBER: CC DIM 79-8 ' SUEETNLMBER: 3of 5 

(mtres) REOOVERY (metres) NWBER 
%Pb . 

20.65 - 20.95: lmn s t r ingers ,  (quartz, do lan i te ) ,  quartz vein 
5Omn vein: quartz,  pale yellow dolanite,  . 
long black fo l ia th  pelit; fragmnts, Write 20.20 0.10 1482-0 tr 0.01 0.02 tr 

21.0s - 21.15: S m  marcasite clusters with quartz rims 
21.15: 

21.45 - 22.15: marcasite to lOmn, disseminated pyrite <lm 21.65 82 0.45 1483-0 tr 0.02 0.16 tr 

massive white quartz and yellow d o l a t e ,  pebbles and 
fra-nts after vein (poor recovery) disseminated pyrite 

wh 

. @22.15 

quartz 

dolor.. . . - 

# 

bFdding 
-/ 20" cc quartz, dolomite vein 

with up lo 8mm marcasite 

disseminated pyrite 

22.25 0.60 1484-0 tr 0.01 0.08 tr 

tr 0.17 0.02 0.04 0.35 1485-0 22.60 . . . . 0. * .  :. * -. :: g22.25 . 
. -, :\ 

sphaler i te  5-8% v i s i b l e  . visible 

minor galena 

d i s s-em i no ted 
pyrite Y black pelite pyrite 10% 

7.43 1.32 0.03 2.48 0.30 1486-0 mst marcasite concentrated top of black pelite bands 22.90 
@22.85 - 23.15 

disseminated mite, sphalerite, galena 
0 



NOI\Cf<N EN13GY Rl?SOURCt?? LIMITED . DWUNL)  UIILL LM;s 

PmPERm: CHySTAtcREEK HOIE NCMBER: CC D W  79-8 S1IEEZ MMBER: 4 of 5 
m m  %CORE l2vrEWAr.l Assw 
(nuttres) REoovEIiy (metres) NCMBER oz/ton oe/ton 

ESCRIPTION %Pb %Zn Ag Au %W 

23.15 - 23.45 

v is ib le  v i s i b l e  , 

fine grained disseminated pyrite, galena, sphalerite 23.45 100 0.30 1488-0 5 -78 8.32 5.36 tr 

@23.65 

fine grained galena rimming points  of marcasite crystals (to mssive sulphide vis ib le  v i s i b l e  
5 m )  23.95 0.50 1489-0 7.85 11.64 8.84 tr 

20-30% @23.95: massive sphaler i te ,  galena, m i n o r  disseminated pyrite massive sulphide m i n o r  
v i s i b l e  

24.30 - 24.40: 4mn marcasite c r y s t a l s  with 1/2mn rims of galena quartz vein 35.49 v is ib le  

24.40 - 24.70: white quartz  vein with coarse grained sphaler i te  

- few Imn crosscutting quartz ,  dolanite,  galena v e i n l e t s  24.30 0.35 1490-0 10.59 15.39 10.70 0.01 

3.90 2.56 tr 24.40 84 0.10 1491-0 2.64 

and galena (clusters to 3Omn) 
quartz veins v is ib le  10% v i s i b l e  

24.70 - 25.30: f i r s t  portion fractured and bmken, rest- minor quartz veins v i s i b l e  
4.20 2.50 tr - yellow dolomite aggregates to 1 h ,  i n  places vuggy 24.70 ' 100 0.30 1492-00 2.22 

* pyr i te ,  needles of arsenopyrite to 2mn, marcasite. 25.15 0.4s 1493-0 0.10 
laminated black and grey pelite with disseminatml arsenopyrite? 

0.22 0.02 001 
vis ible? to 1m - minor quartz d o l d t e  vein Imn parallel to bedding 

Massive! grey pelite 
(25.30 - 36.10) 
;quktz i t ic" sections: 

25.30-25.70 
. . 26.10-26.20 

27.95-28.30 
29 . 45-30 0 3s 
30.35-36.10 

- 

25.30 58 0.15 1494-0 0.02 0.04 0.02 tr 

25.70 

26.05 93 

26.20 67 

. , , .  

. 0.40 1495-0 0.02 0.02 0.02 tr 



. 
NORCEN ENEIGY IEWRCES LIMITED 

PrnPEKrY: CRYSTALCREEK 

DIAMOND m1U'UX;S 

HOLE NU\IBER: CC Mx1. 79-8 
. 

SHEZT MMBER: 5 of  5 

DEPTH %CORE 1mRVAr.J Assw 

CESCRIPTION 
(metres) REaxIERY (metres) NLMBER oz/ton oz/ton 

%Pb %Zn Ag AU %W 

24.20 - 24.70 
25.10 - 25.30 
25.70 - 26.00 
26.05 - 26.95 (bmken) 27.60 
27.75 - 28.20 (broken) 

@25.60 28.35 
@29.65 - one shms 5mn displaoenrent by fol ia t ion,  foliation 

also shows m i n o r  displacement 31.40 
30.70 - black pelitic fragments caught up in f o l i a t i o n  
31.70 - 32.80: 
32.10: 60 mn 
36.00: 40 mn rus ty  brown siderite 34.00 

I. 

quartz dolomite veins 

14 veins averaging Smn, lnm1Chn-n 
45O white quartz,  yellow dolanite,  

. @32 . 00 

* .  

nodular quartz dolomite vein parallel foliation, other crosscutting 
foliation showing minor displacwnent 

@34.20: 
34.20 - 36.10: 36 Imn W h s  

. 

lm vein parallel foliation and other 7 O  oblique to first 

@36.30: 30 mn quartz, dolomite, siderite win 

END OF HOE 36.60 

92 
80 

98 

98 

98 

Casing left in hole. 

. 



PrnPEmY: CRYSTALICREEK 

SHEET NLMBER: 1 of 4 

ii t i  I I i i !j 1 t ii!i!i I if i i i I i i f 

N.T.S. NLMBER: 82V15W 

0;)LLAR: 

PEZZIPOSED D3PTI-I: 

SL'ARTED: Oct. 9, 1979 CCWLETED: 'Oct. 13, 1979 HOIE NMBER: CC DM 79-11 

ELEVATION: h N G :  65.88m 031 O 132111 025 O 

' -71O -64 O ULTIMATE EPTH: 132.90 DIP: 

c 

DEPTH %CORE r"J3RWiL ASSAY 
(metres) REOCNERY (metres) NlMBER a / t o n  m/tun 

DEsQRI€TION %Pb %Zn - Ag Au %W 

Overburden 9.15 
9.15 - 16.45: pebbles and cobbles of: 
0 l i g h t  green quar tz i te  - mdiun grey, dark grey pelite and laminated pelite - quartz to 40 mn . 

CASING 
Entire hole to 102.30 consists of laminated and bedded: 
black pelite (10 mn) 
dark grey pelite (1-10 mn) 
mdiun grey pelite (5-30 m) 
l i g h t  grey pelite (5, 20, 30, 50, 100 mn) 

el9.70: 5mn quartz,  pale yellow dolani te  vein has sawtooth 
appearanceadue to later movement along fo l ia t ion  - marcasite r ich  horizons occur every 5-1O(hrm to 24.75 - massive white quartz veins, near 36.35 (50, 10, 30 mn), 
have up to 3mn rims and patches of dolanites,  o f ten  
have black pelite fragments, ch lor i te  coloration, 
and talc 

e53.65: 2mn pentagonal pyrite associated with vertical to core 

@87.50: l i g h t  grey pelite contains Imn pentagohal pyrite 
. l o  mn quartz veins 

crystals ,  while in adjacent mdiun grey pelite c l u s t e r s  of 
pyrite have vague shapes of marcasite c rys ta l s  to 5mn 

95.15 - 95.50: black pelite, shallow 1 5  mn quartz vein contains 
20% sphalerike (honey brown, black) 10% to galena, 
4% arsenopyrite, 20% f ine ly  disseminated &ite and 
subeuhedral pentagonal pryite crystals to Imn, 1% 

- 4mn quartz stringer has blotch arsenopyrite, 
chalaopyrite and galena showing exsolutin 

. .  
chalwpyrite 

10.65 

14.35 
15.85 

16.45 
18.90 
20.10 
23.15 

26.20 
32.30 
35.3s 
38.40 
41.75 
43.90 
46.50 

. 47.55 
50.60 
53.65 
55 . 45 
58 .SO 
59.75 
62.80 
65.85 
68.90 
71.95 
75.00 

81.10 
84.15 

104 
104 
93 

100 
98 

100 . 
100 

' 91 
79 

112 
101 

100 
102 
103 
84 
98 
97 

101 
100 
98 

g8 . 

100 
98 

J 



NORCEN E N E E Y  RESOUnCES LIMITED 
DIAMOND L)RIL,L LLx;s 

P m m :  C R Y m Q i E E K  HOLE NLMBER: (x Doll 79-11 SHEET m R :  2 of 4 

LtPTH %(XIRE I " E R v A t  ASSAY 
(metres) REOOVEFU (metres) NCMBER az/ton c#/ton 

DESCRIPTION %Pb %Zn Ag Au * Ow 

89-20 100 

. ooarsequartzite: 
98.65 - 101.40 
106.10 - 106.30 - pebbly 

coarse quartzib grit to pebbly g r i t  
102.30 - 107.90, 111.55 - 132.90 

Quartz and dolomite veins are oamm throughout: 

- .  -~ 

90-25 80 0.90 1629-0 tr 0.02 0.02 tr 

93.30 98 / 0.50 1628-0 0.04 0.03 0.02 tr 
0.55 1627-0 0.02 0.02 0.02 0.01 

96.35 101 0.35 1624-0 tr 0.02 0.02 0.01 

0.40 1626-0 12.40 13.13 12.72 0.01 
0.50 1625-0 0.02 0.02 0.24 0.01 , 

97.70 103 

0.21 0.02 tr 
u 

0.70 1617-0 0.08 
0.50 1616-0 tr 0.01 0.10 tr 

102.40 98 0.50 1615-0 tr 0.01 0.02 0.01 
104.55 93 
106.40 110 / 
106.70 0.50 1614-0 0.04 0.07 0.02 tr 

0.15 1613-0 0.40 0.25 0.12 tr 
0.90 1612-0 tr 0.01 0.02 tr 

108.50 * 100 
1 0.60 1611-0 0.04 0.13 0.14 tX 

0.25 1610-0 0.25 0.06 0.02 * 0.01 

0.60 1607-0 0.02 0.01 0.02 0.01 . 

111.55 . 96 0.55 1609-0 0.02 0.08 0.04 tr 
113.40 86 

0.10 1606-b 5.40 0.42 4.28 0.02 
114.16 116 0.35 1605-0 tr 0;01 0.02 0 , s  
116.75 102 

prior to 35.85: 1-4mn, quartz - pale yel low dolanite \Fein& 45O 117.65 

35.85 - 44.70: quartz veinat 0,.10 1549-0 7.40' 11;50 20.50 O i O 6  

82 
and steep tq bedding 118.05 I 

0.38 0.02' 01.02. (50, 10, 3Omn), 1.45m, (10, l o8  50, 408 4-1 118.40 105 0.30 1548-0 ,0;06 ' 

120.70 85 0.70 1544-0 tr 0.01' 0 3 2  0.03' 
123.45 0.15 1540-0 0.12' 1.45 0.12 0.01 

0.12 1539-cO tr. 0.02 0;02 0.01 

0;04 *0:02; ObOP . tr' 
0.30. 1538-0' OyO4: , O i l 1  0.02 . 0;oa 

123.75 203 0.60 1537-0 - veins ofwmhave dofdte  margh or irregular p a w ,  



PmPmrY: CRYSTALCREEK 

NOliCEN I.:NEIGY IU?souRCIS LIMITED 
DINWNI) DRILL IM;s 

HOLE MMBER: CC DUI 79-11 SmET BflMBERt 3 of 4 

CESQUPTION 
(mtres) I?ECDWRY (netres) NUMBER oz/ton a/m 

%Pb %Zn Ag Au %W 

may m t a i n  green chlor i te ,  black pelite fragments and talc. 0.20 1536-0 4.99 12.88 8.90 . tr 
126.10 

r 

127 . 45 
129.85 

44.70 - 84.15: 
to 4mn) - 87.85, 88.15: 5 and 10 mn quartz - dolomite wins (45O to core) 
m t a i n  2mn c l u s t e r s  of sphaler i te  

@92.85: 10 mn quartz  dolomite veins with 5mn mrcasite pinch art 
over 15Omn 

guartz veins with minor pale yellow dolomite: 
96.00 - 96.10, 96.35 - 96 .65 (parallel to core, white talc), 
97.60 - 97.80, 98.60 - 97.80, 98.60 - 99.75 ( s h a l l o ~  to am), 

approximately 90 quartz  dolani te  veins ( h a i r  l i ne  

@99.75 (15 mn, vuggy, contain euhedral galena and 
brownish black sphalor i te  to 5 m, 
@100.15: (30 mn, 90% sphaler i te ,  5% galena) 

(20 mn vein, 10% sphaler i te ,  galena with euhedral 
hexagonal pyrite to 4mn ) 

100.55 - 101.40 (Smn shallow and steep vein with sndrey guprtz) 
96.00 - 96.35 ( w i t h  black pelite) 

103.65 - 104.55 (white, massive, near vertical to axe) 
@107.20 (minor galena and sphaler i te  in intersecting 10 and 20 mn 

veins) 
108.30 - 109.50 (5mn vein parallel to core is cut by 30° 15 and Smn 

veins with minor sphaler i te  and f i n e  grained galena, S m  vein 
has pyrite and galena along mrgin of vein (dolomite replaoement 3 )  

a10 . 50 

100 0.60 1535-0 0.14 
0.08 1534-0 0.02 
0.35 1533-0 15.44 
0.27 1532-0 tr 
0.72 1531-0 0. 02 
0.08 1530-0 0.18 
0.15 1529-0 .o. 02 

100 

0:09 0.432 tr 
0.01 0.02 0.01 
1.45 14.92 tr 
1.85 .0.02 0.01 
0.08 0.02 tr 
4.58 0.32 tr 
0149 0.18 t r ‘  

I 

@110.65: 1.0 m cluser sphalerite and galena in steep quartz vein 
4lP4.25: galena (40%) in steep 1- vein 

. 



Pmm: CRYSTALCREEK 

NORCEN E N W Y  RESOURCES LIMITED 

HOLE NWEER: CC DDH 79-11 
0 

5 

massive white quartz veins: 

115.90 - 116.65, fl7.05 - 11?.6SC 118.40 - 119.20,.W3.50, 

123.65 - 124.15:5mn 45O quartz veins (7)  
@124.45: 8Ormr vertical to a r e  vein (90% sphalerite, 5% galena, 

120.80 - 121.60, 121.30 - 123,25 

5% fine grained pyrite) 

few 5mn clusters of sphalerite 
124.50: 6mn hexagonal pyrite, fine grained pyrite (35%), 

@125,25: e s i w  lthnn galena vein (lmn) 
@125,65: lOrmr vein, 80% sphalerite 
branching quartz vein w i t h  sulphide margin carries 2m Q128.20: 

h28.95 - 132.90: quartz dolanite veins are found generally pardlIel 
. to foliation while quartz veins cut t k s e  a t  25*, arsenopyrite 

bladed arsetqyrite between Smn veins 

is found a-iated with quartz veins (128.30 - 128.50t 
128.95.- 129.45, @129.05, 103.05 - 130.15) as l / S  X 5mn 
blac3es 129.85 1m a .  

0.50 1522-0 tr 0.01 0.02 Q.02 
0.60 1521-0 tr 0.02 0.02 Q.03 

0.20 1518-0 tr 0.01 0.14 0.02 
EM)mm * 132.90 100 0.90 1517-0 tr 0.01 0.02 0.01 

ikerburden oared fran 9.15' to 16.45. 
Casing later set to 16.45, 

t 



6.10 - 7.W: quartz pbble~ to ~OKIII 7.48 2? 
* '9.75 - 50.65; foliation .has destroyed bedding, maraxsite to 4mn 0.20 16330 0402 a11 Q,02' tr 

in yazEsrs s_ta9es ot replacement 10.65 49 O.?M E,95 0.96 tr 1.,05 1635-Q* 
1.00. 11636-0 0.10 4)- 63 0,36 tr 

10,16S-12,,6k fsragnents *m lOmn, secticns massive sulpkide, fine L3a ZQ38-Q 0,LZ .9.05 Q,D6 rx 
grained pyrkte 30-40% sandstone matrix. to zmp, 0.60 1639-0 QJQ a-31 0.24- gr 
mbur visibxe galena <lm 70 67 0.60 1640-6 5 2.40 tr 

0.60 1641-0. 2.44 L42  0.202 w 
95 I D 0  Q.65 1642-0 .Lo2 @LO2 LO2 tr 

36.15 7h 
@E2.8Qr 10mn bed of fine grained galena aggregates 17.70 74 
to 1Q-m and sphalerite clusters to 1- in  white 
to l i g h t  grey partz., pale yellow dolauite mat<rix 2 0 J U  67 0.75 1648-0 0.30 0.26 0.W OLD& 

ko. =re, very fine grained dissemhated sulphiaes 21-65 106 0.85 1650-0 0.56 1.80 0.02 9 , O l  
. 1.05 3651-0 a 0 6  0.12 0.02 a 

19.35 55 

14.00 - il4,UOt f h e  Pein3et.s of galena and sphaLe*Ce parallel 0.70 1649-0 0-22 0.39 0402. a-01 

72 0.6a OJJ a* 
23.15 100 LO5 a652-0 %&a2 0.01. 0.02 

20.10 - 10.60: masstve mlphide band shows inner foldfng~bekween 3 0 0  
b l e  .=lib bedding 26.50 8.0 - partial sulphide rich zones, clusters 28.35 92 

3b,I.?@ 100 

crude marcasite outdine 33 . 55 94 
END m ,mLE 39.35 97 

o f  galena and sphakrite  - nunrcasite to l(kmr confine to l i g h t  grey horizons - mar 30.00: 5npn clus@rs oE fine grained pyrite fcxrd!ny+ . 
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