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NOTE 3: M ine ra l  P r o p e r t i e s  

Knip Proper ty ,  Skeena M in ing  D i v i s i o n ,  B r i t i s h  Columbia, Canada. 

The company has an o p t i o n  t o  earn an und iv ided  25% i n t e r e s t  by 
expending $250,000 on the  p roper t y  by June 30, 1990 o r  55% i n t e r e s t  by 
expending $1,000,000 by June 30, 1992. 

E x p l o r a t i o n  cos ts  - E x h i b i t  D 

NOTE 4: Share Cap i ta l  

$62,058 

a )  The au tho r i zed  share c a p i t a l  o f  the  company i s  10,000,000 c o m n  
shares w i t h o u t  par Val ue 

b )  Dur ing  the  p e r i o d  1,174,001 shares were subscr ibed f o r  as f o l l o w s :  

i )  424,001 a t  $0.25 per share $106,000 
ii) 750,000 a t  $0.01 p e r  share 7,500 

$113.500 

c )  The 750,000 shares subscr ibed f o r  $0.01 per share w i l l  be h e l d  i n  
escrow, the  re lease o f  the  shares i s  sub jec t  t o  t h e  d i r e c t i o n  o f  
the  r e g u l a t o r y  a u t h o r i t i e s .  

NOTE 5: Remuneration o f  D i r e c t o r s  and Senior O f f i c e r s  

Dur ing  the  p e r i o d  one of t he  company's d i r e c t o r s  r e c e i v e d  $6,000 for 
management serv ices  

NOTE 6: Re la ted  Par t y  Transac t ions  

Dur ing  the  p e r i o d  the  company p a i d  $3,300 ($500 p e r  month) t o  one o f  i t s  
d i r e c t o r s  f o r  o f f i c e  r e n t .  

NOTE 6: Subsequent Events 

The company in tends  t o  i ssue  300,000 c o m n  shares a t  $0.35 p e r  share 
through a p u b l i c  o f f e r i n g .  
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Summary 

The Knip 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  55 km n o r t h  o f  
S t e w a r t ,  B r i t i s h  Columbia.  Access is e i t h e r  by h e l i c o p t e r  from 
t h e  Tide  Lake a i r  s t r i p  15  km t o  t h e  s o u t h ,  or v i a  a newly 
c o n s t r u c t e d  access r o a d  c o n n e c t i n g  from a barge t e r m i n a l  on  
t h e  w e s t e r n  end  o f  Bowser L a k e  16 km t o  t h e  e a s t .  

E x p l o r a t i o n  d u r i n g  t h e  p e r i o d  1983 t o  t h e  p r e s e n t  h a s  
d i s c l o s e d  s e v e r a l  a r g e n t i f e r o u s  q u a r t z  s u l f i d e  v e i n s  o u t c r o p p i n g  
on  t h e  f l a n k s  o f  a small r o c k  knob j u s t  n o r t h  o f  Knipple  L a k e .  
The p r i n c i p a l  v e i n s  t r e n d  n o r t h e a s t e r l y  and c o n t a i n  abundan t  
g a l e n a ,  s p h a l e r i t e  and p y r i t e  w i t h  lesser c h a l c o p y r i t e .  H i n e r a l -  
i z a t i o n  o c c u r s  i n  l e n s e s  w i t h  v e i n  w i d t h s  v a r y i n g  from a few 
c e n t i m e t e r s  t o  0 . 8  meters. P r e s e n t  e x p o s u r e  d e f i n e s  a s t r i k e  
l e n g t h  o f  120 m f o r  t h e  n o r t h e a s t e r l y  t r e n d i n g  v e i n s .  S i m i l a r  
l o c a l  geology on  a n  i s l a n d  600 m t o  t h e  s o u t h  s u g g e s t s  t h a t  t h e  
v e i n s  may c o n t i n u e  under  Kn ipp le  Lake for a n  unknown d i s t a n c e .  

T h e  q u a r t z  s u l f i d e  v e i n s  are h o s t e d  i n  Middle Jurassic r o c k s  
o f  t h e  B e t t y  Creek Format ion ,  i n c l u d i n g  g r e e n ,  p u r p l e  and red 
v o l c a n i c  b r e c c i a ,  cong lomera te ,  s a n d s t o n e  and  s i l  t s t o n e ,  and 
c r y s t a l  and l i t h i c  t u f f s .  T h i s  u n i t  is  i n t r u d e d  by a n  Eocene 
age ,  c o a r s e - g r a i n e d  f e l d s p a r  po rphyry .  

The a u t h o r  h a s  recommended a work program aimed a t  d e l i m i t -  
i n g  v e i n  s t r u c t u r e  and  g r a d e  a t  d e p t h .  There  is a good p o s s i b i -  
l i t y  t h a t  t h e  v e i n s  may widen a t  d e p t h  or t h a t  d r i l l i n g  w i l l  
e n c o u n t e r  a r o o t  s o u r c e  f o r  t h e  v e i n s .  R e s u l t s  s h o u l d  assist  i n  
d e f i n i n g  p o t e n t i a l  for development  o f  a v i a b l e  tonnage  o f  
mode r a t e  t o  h i g h -grade s i 1 v e  r -1 e a d  -2 i nc  m i  ne r a 1 i za t i o n  . 

A Phase  I program c o n s i s t i n g  o f  1,000 f e e t  o f  diamond 
d r i l l i n g  h a s  been  budgeted  a t  555,000. C o n t i n g e n t  upon t h e  
s u c c e s s f u l  c o m p l e t i o n  o f  t h i s  phase ,  a f u r t h e r  $120,000 h a s  been  
a l l o c a t e d  f o r  a Phase I 1  program c o n s i s t i n g  o f  2,500 feet  o f  
diamond d r i l l i n g ,  

I n t r o d u c t i o n / S o u r c e s  f o r  Report 

The a u t h o r  was r e q u e s t e d  b y  t h e  d i r e c t o r s  of C r y s t a l  Cove 
Resources  L t d .  t o  p r e p a r e  a g e o l o g i c a l  r e p o r t  on  t h e  Knip 
p r o p e r t y  s u i t a b l e  f o r  i n c l u s i o n  i n  a p r o s p e c t u s .  

On S e p t .  8, 1986, t h e  a u t h o r  v i s i t e d  t h e  p r o p e r t y  t o  
examine geo logy  and  m i n e r a l i z a t i o n  i n  t h e  v i c i n i t y  o f  t h e  
q u a r t z  s u l p h i d e  v e i n s  exposed  j u s t  n o r t h  o f  Kn ipp le  L a k e .  

I n f o r m a t i o n  and recommendat ions c o n t a i n e d  i n  t h i s  r e p o r t  a re  
d e r i v e d  from t h e  a u t h o r ' s  p e r s o n a l  o b s e r v a t i o n s ,  supplemented  by 
f i e l d  o b s e r v a t i o n s  as  r e p o r t e d  by several g e o l o g i s t s  and p r o f e s -  
s i o n a l  e n g i n e e r s  who have v i s i t e d  t h e  p r o p e r t y  d u r i n g  t h e  
p a s t  f i v e  y e a r s .  I n  p a r t i c u l a r ,  t h e  a u t h o r  h a s  r e l i e d  on b l a s t  
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t r e n c h  sampling d a t a  from a f i e l d  program headed by g e o l o g i s t  
C .  Hrkac  (Refs .  3 & 8, 1985) and bulk sampling d a t a  from a f i e l d  
program headed by g e o l o g i s t  E . R .  Kruchkowski ( R e f .  9, 1987) .  

Location, Access and Physiography 

The Knip claim is s i t u a t e d  approximately 55 a i r - k i l o m e t e r s  
no r th  of Stewart ,  B r i t i s h  Columbia (see Locat ion Map, F ig .  1 ) .  
The southwestern p o r t i o n  of  t h e  claim l i e s  beneath Knipple Lake, 
formed from a l o c a l  widening of  t h e  west-east flowing Bowser 
River .  E leva t ions  vary from 460 m a t  Knipple Lake t o  1 , 1 0 0  m 
a t o p  t h e  r i d g e t o p s  overlooking t h e  Knipple Glacier. Upper 
p o r t i o n s  of  t h e  claim are q u i t e  rugged, i n  c o n t r a s t  t o  t h e  
moderate s l o p e s  p r e v a i l i n g  i n  t h e  main minera l ized  area j u s t  
nor th  o f  Knipple Lake ( r e f e r r e d  t o  a s  "Mineral H i l l " ) .  

Access t o  t h e  p roper ty  h a s  t r a d i t i o n a l l y  been by h e l i c o p t e r  
from e i t h e r  t h e  main base a t  S tewar t  or t h e  a i r - s t r i p  a t  Tide 
Lake f l a t s  ( t h e  l a t t e r  approximately 15 k i lome te r s  south  of the 
claim).  Completion i n  l a t e  1987 of  a temporary access road i n t o  
t h e  Su lphure t s  go ld - s i lve r  p rope r ty  of  Newhawk-Granduc h a s  
provided a much less expensive r o u t e  i n t o  t h e  p rope r ty .  T h i s  
road o r i g i n a t e s  a t  a barge t e rmina l  a t  t h e  western end of  Bowser 
Lake (about  16 km east  of  t h e  p r o p e r t y ) ,  fo l lowing  t h e  sou th  s i d e  
of t h e  Bowser R i v e r  and pass ing  w i t h i n  100 m of  t h e  Legal Corner 
Pos t  f o r  t h e  Knip claim. The road c r o s s e s  t h e  Bowser s h o r t l y  
t h e r e a f t e r  and heads no r th  and n o r t h e a s t ,  e n t e r i n g  t h e  west 
boundary of t h e  Knip c la im a t  about t h e  800 m e l e v a t i o n  l e v e l .  

C l i m a t e  is t y p i c a l  of t h e  no r th  c o a s t  mountains, f r equen t  
p r e c i p i t a t i o n  throughout t h e  y e a r  with heavy snowfa l l s  i n  win te r .  
Because of  i t s  r e l a t i v e l y  low e l e v a t i o n ,  t h e  claim can  be 
explored for approximately 4 t o  5 months a y e a r ,  beginning i n  mid 
May. 

B. Status of Proper ty  

Relevant claim informat ion  is summarized below: 

N a m e  Record No. No. of U n i t s  Record Date 

Knip 2559 ( 9  1 20 Sep t .  20, 1980 

I t  is t h e  a u t h o r ' s  understanding t h a t  t h e  claim was o r i g i -  
n a l l y  opt ioned  by Teuton Resources Corp. from Elan Exp lo ra t ions  
Ltd.  of  Calgary.  Teuton Resources Corp. h a s  i n  t u r n  opt ioned  t h e  
proper ty  t o  C r y s t a l  Cove Resources Ltd.  of  Vancouver, B r i t i s h  
Columbia. 

The claim is shown on Fig .  2 .  
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C .  H i s t o r y / E x p e n d i t u r e s  on  P r o p e r t y  

T h e  Knip p r o p e r t y  h a s  a r e l a t i v e l y  s h o r t  h i s t o r y  o f  e x p l o r a -  
t i o n  b e g i n n i n g  i n  t h e  mid 1 9 6 0 ' s .  A summary of a c t i v i t y  is 
p r e s e n t e d  below: 

1964-66 A r e g i o n a l  mapping program by  t h e  B . C .  Department o f  
Mines l ed  t o  t h e  d i s c o v e r y  of  s i l ve r  and base metal 
m i n e r a l i z a t i o n  n e a r  Knipple  Glacier.  Local p r o s p e c t o r s  
were a l e r t ed  t o  t h e  f i n d  b u t  l i t t l e  fol low-up work was 
ca r r i ed  o u t .  

1980-82 The Knip claim was s t a k e d  by E l a n  E x p l o r a t i o n  L t d .  o f  
C a l g a r y  and o p t i o n e d  t o  E 6r B E x p l o r a t i o n .  E br B 
unde r took  minor p r o s p e c t i n g ,  s ampl ing  and g e o l o g i c a l  
mapping b e f o r e  r e t u r n i n g  t h e  p r o p e r t y  t o  E l a n .  

1983 The p r o p e r t y  was o p t i o n e d  t o  Teuton Resources  Corp.  
S e v e r a l  a r g e n t i f e r o u s  q u a r t z  v e i n s ,  e v i d e n t l y  missed by 
p r e v i o u s  e x p l o r e r s ,  were uncovered  j u s t  n o r t h  o f  
Knipple  Lake i n  a n  area r e f e r r e d  t o  a s  "Minera l  H i l l " .  
E.U. Grove, P .Eng . ,  v i s i t e d  t h e  p r o p e r t y  and wro te  a 
g e o l o g i c a l  r e p o r t  and work p r o p o s a l .  

1984-86 Teuton c a r r i e d  o u t  a n  a i r b o r n e  EH and Hag s u r v e y  o v e r  
t h e  claim, b l a s t  t r e n c h i n g  and d e t a i l e d  sampl ing ,  
g e o l o g i c a l  mapping and r e g i o n a l  p r o s p e c t i n g .  

1987 P r o p e r t y  o p t i o n e d  by Teuton t o  C r y s t a l  Cove. F i e l d  
program s u p e r v i s e d  b y  Kruchkowski C o n s u l t a n t s  o f  
C a l g a r y  c o n c e n t r a t e d  on  bu lk  sampl ing  o f  v e i n  m i n e r a l i -  
z a t i o n  supplemented  b y  area r e c o n n a i s s a n c e  s u r v e y s  
( p r o s p e c t i n g  and g e o l o g i c a l  mapping) .  

S i n c e  C r y s t a l  Cove Resources  L t d .  o p t i o n e d  t h e  Knip claim i n  
1987, i t  h a s  expended a t  l e a s t  $ 6 2 , 3 6 4  i n  e x p l o r a t i o n .  A 
d e t a i l e d  breakdown of  t h i s  e x p e n d i t u r e  is p r e s e n t e d  i n  Appendix 
111- P r e v i o u s  D o l l a r  E x p e n d i t u r e s  on P r o p e r t y .  

Reg iona l  Geology 

The Knip claim l i e s  i n  t h e  S t e w a r t  area e a s t  o f  t h e  C o a s t  
C r y s t a l l i n e  Complex and w i t h i n  t h e  w e s t e r n  boundary o f  t h e  
Bowser Basin. Rocks i n  t h e  area be long  t o  t h e  Mesozoic H a z e l t o n  
Group and h a v e  been i n t r u d e d  b y  p l u g s  o f  b o t h  Cenozoic  and 
Mesozoic a g e .  

A t  t h e  base o f  t h e  H a z e l t o n  Group i s  t h e  Lower J u r a s s i c  
mar ine  ( sub rne rgen t )  and non-marine ( e m e r g e n t )  v o l c a n i c l a s t i c  
Unuk R ive r  Forma t ion .  T h i s  is o v e r l a i n  a t  s t e e p  d i s c o r d a n t  
angles  b y  a second ,  l i t h o l o g i c a l l y  v e r y  s imilar ,  Middle J u r a s s i c  
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volcanic cycle (the Betty Creek Formation), in turn overlain by 
Middle and Upper Jurassic non-marine and marine sediments (with 
minor volcanics) of the Salmon River and Nass Formations. 

The oldest rocks in the area belong to the Lower Jurassic 
Unuk River Formation which forms a north-northwesterly trending 
belt extending from Alice Arm to the Iskut River. It consists of 
green, red and purple volcanic breccia, volcanic conglomerate, 
sandstone and siltstone with minor crystal and lithic tuff, 
limestone, chert and coal. Also included in the sequence are 
pillow lavas and volcanic flows. 

The Betty Creek Formation is another cycle of trough-filling 
submarine pillow lavas, broken pillow breccias, andesitic and 
basaltic flows, green, red, purple and black volcanic breccia, 
with self erosional conglomerate, sandstone and siltstone, and 
minor crystal and lithic tuffs, chert, limestone and lava. The 
overlying Salmon River Formation is a late to post volcanic 
episode of banded, predominantly dark coloured, siltstone, 
greywacke, sandstone, intercalated calcarenite, minor limestone, 
argillite, conglomerate, littoral deposits, volcanic sediments 
and minor flows. 

According to Grove (Refs. 4 & 51, the majority of the rocks 
from the Hazelton Group were derived from the erosion of ande- 
sitic volcanoes subsequently deposited as overlapping lenticular 
beds varying laterally in grain size from breccia to siltstone. 
Evidently, in regional terms, submarine spreading-line basaltic 
lava platforms marked by massive sulfide "black smoker" features 
gave way to resubduction-melt, violent, feldspathic volcanoes 
along or parallel to trough lines. Violent caulderic collapse 
subsidence and self erosion separated the two major volcanic 
cycles (Unuk River, Betty Creek) at steep angles. The episode 
settled to gentler tuff-distal sedex precipitate sulfide episodes 
(Salmon River 1 and back-arc and continental sedimentation (Salmon 
River) with occasional intercalated flows and minor fumarolic- 
hotspring activity. 

Granodiorites of the Coast Plutonic Complex largely engulf 
the Mesozoic volcanic terrane to the west. East of these (in the 
study area), smaller intrusive plugs range from quartz monzonite 
to granite to highly felsic; some are, in all probability, 
related late phase offshoots of the Coast plutonism, others are 
synvolcanic, still others Tertiary. Of particular interest are 
Eocene feldspar porphyry stocks appearing intermittently along 
the eastern margin of the Stewart Complex. These stocks often 
contain significant sulfide mineralization and typically feature 
argentiferous veins developed in post-crystallization fractures 
and breccia zones (Ref. 6 ) .  

Double plunging, northwesterly-trending sync1 inal folds of 
the Salmon River and underlying Betty Creek Formations dominate 
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t h e  s t ruc tura l  s e t t i n g  o f  t h e  area.  T h e s e  f o l d s  are l o c a l l y  
d i s r u p t e d  by small e a s t - o v e r t h r u s t s  (Tippy Lake ,  Knipple  L a k e )  on 
s t r i k e s  p a r a l l e l  t o  t h e  major f o l d  axes, c r o s s - a x i s  s t e e p  wrench 
f a u l t s  which l o c a l l y  t u r n  beds, s e l e c t i v e  t e c t o n i z a t i o n  of  t u f f  
u n i t s ,  and major nor thwes t  f a u l t s  w h i c h  t u r n  beds .  

Regional  geology is shown on F i g .  3 .  

Regional Economic Geology 

E x p l o r a t i o n  f o r  p r e c i o u s  metal d e p o s i t s  i n  t h e  Stewart  
Complex ( s p a n n i n g  approx ima te ly  200 km. from Anyox t o  t h e  I s k u t  
R i v e r )  h a s  i n c r e a s e d  s h a r p l y  i n  p a s t  years .  To d a t e ,  s i g n i f i c a n t  
reserves o f  g o l d - s i l v e r  m i n e r a l i z a t i o n  have  been r e p o r t e d  a t  fou r  
major p r o p e r t i e s :  t h e  P r e m i e r  mine (Uestmin-Si lbak Premier),  
S u l p h u r e t s  (Newhawk-Granduc), S n i p  (Cominco-Delaware) and Reg 
( S k y l i n e ) .  Very r e c e n t l y ,  Uestmin Resources  f o r m a l l y  announced 
its i n t e n t i o n  t o  p l a c e  t h e  o l d  Premier and Big H i s s o u r i  mines 
i n t o  p r o d u c t i o n  by ea r ly  1989. 

Although c u r r e n t  emphasis  is  on development o f  g o l d  depo- 
sits, t h e  S t e w a r t  area h a s  a l s o  been a n  act ive c e n t e r  f o r  bo th  
s i l v e r  e x p l o r a t i o n  and mining.  I n  g e n e r a l ,  S t e w a r t  s i l v e r  
d e p o s i t s  have  tended t o  be o f  h igh  g r a d e  and rather modest 
tonnage--however t h e r e  i s  a n o t a b l e  e x c e p t i o n .  The P r o s p e r i t y -  
P o r t e r  Idaho p r o p e r t y  o f  Teck Resources  and P a c i f i c  Cassiar, 
l o c a t e d  1.5 km eas t  o f  S t e w a r t ,  has r e p o r t e d  reserves of  911,000 
t o n s  g r a d i n g  19.5 02 .  s i l v e r  p e r  t o n .  

Property Geology 

P r o p e r t y  geology i s  shown on F i g .  4,  w i t h  rock  u n i t s  
d e s i g n a t e d  b y  number. Geo log ica l  c o n t a c t s  were der ived  from 
f i e l d  o b s e r v a t i o n s  made d u r i n g  work programs i n  1985 ( R e f s .  3 & 
8 )  and 1987 ( R e f .  9). 

The o l d e s t  u n i t  i n  t h e  claim area, t h e  Unuk River  Formation 
("l"), is comprised of Lower J u r a s s i c  v o l c a n i c s  and is exposed i n  
t h e  n o r t h e a s t  c o r n e r  o f  t h e  claim and i n  t h e  g l a c i e r  t o e  area 
immediately n o r t h  of Knipple  Lake .  T h i s  u n i t  is g e n e r a l l y  i n  
f a u l t  c o n t a c t  w i th  Hiddle  Jurass ic  r o c k s  o f  t h e  B e t t y  C r e e k  
Formation ( " 2 " ) ,  i n c l u d i n g  g r e e n ,  p u r p l e  and red v o l c a n i c  
breccia, conglomera te ,  s a n d s t o n e  and s i l t s t o n e ,  c r y s t a l  and 
l i t h i c  t u f f s .  Augite  porphyry f lows and f o s s i l i f e r o u s  l imes tone  
( f o s s i l s  are most ly  b e l e m n i t e s )  are  found i n  t h e  B e t t y  C r e e k  a t  
v a r i o u s  l o c a t i o n s .  T h i s  u n i t  h o s t s  t h e  h i g h e r  g r a d e  m i n e r a l i z a -  
t i o n  d i s c o v e r e d  t o  da te  on t h e  Knip claim, s p e c i f i c a l l y  t h e  
coppe r ,  lead, z i n c  and s i l v e r  b e a r i n g  q u a r t z  s u l f i d e  v e i n s  
d i s c o v e r e d  i n  t h e  Mineral  H i l l  a r e a .  The B e t t y  C r e e k  Formation 
is o v e r l a i n ,  u s u a l l y  unconformably,  by sed imen t s  ( o f t e n  f o s s i l -  
i f e r o u s  w i t h  b e l e m n i t e s ,  b i v a l v e s  and cepha lopods )  of  t h e  Salmon 
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R i v e r  Formation ( H 3 H )  of upper Middle Jurassic age. Rocks from 
t h i s  u n i t  c o n s i s t  of s i l t s t o n e s ,  greywacke, sandstone,  a r g i l l i t e ,  
conglomerate and l i t t o r a l  d e p o s i t s .  The  f o u r t h  and most 
d i s t i n c t i v e  u n i t  on t h e  p rope r ty  is a coarse-grained porphyry of  
Eocene age ( " 4 " )  which  i n t r u d e s  both u n i t s  " 2 "  and " 3 " .  
Volcanics i n  t h e  c e n t r a l  p a r t  of t h e  Knip claim have been 
in t ruded  b y  f e l d s p a r  porphyry s i l ls ,  t h e  l a r g e s t  of w h i c h  is 150 
meters wide ( f e l d s p a r  l a t h s  t o  0 . 5  c m s ) .  These  are most l i k e l y  
related t o  t h e  large fe ldspa r  porphyry i n t r u s i v e .  

S t r u c t u r a l l y ,  t h e  sediments on t h e  p rope r ty  have been fo lded  
w i t h  predominantly northwest t r end ing  f o l d  axes .  I r r e g u l a r  
warping h a s  occurred due  t o  t h e  i n t r u s i o n  o f  t h e  Eocene f e l d s p a r  
porphyry 

A major f a u l t  t r end ing  northwest-southeast  c u t s  t h e  Eocene 
i n t r u s i v e  r e s u l t i n g  i n  r i g h t  l a t e r a l  movement o f  approximately 
100  meters. Othe r  f a u l t s  on t h e  p rope r ty  c u t  t h e  sediments ,  
vo lcan ic s  and porphyry w i t h  varying s t r i k e  d i r e c t i o n s  and amounts 
of movement. 

Mine ra l i za t ion  

Mine ra l i za t ion  of pr imary  i n t e r e s t  on t h e  Knip claim occur s  
i n  t h e  Mineral H i l l  area (see F i g s .  5-71, a l o c a l  name for t h e  
immediate area around a g l a c i a l l y  po l i shed  rock knob s i t u a t e d  
nor th  of Knipple Lake and sou th  of  a small unnamed lake. I n  
1983, t r ench ing  of  s e v e r a l  pronounced l ineaments  exposed a series 
of  n o r t h e a s t e r l y  t rending ,  s t e e p l y  dipping,  a r g e n t i f e r o u s ,  q u a r t z  
s u l f i d e  v e i n s  ranging  from a few c e n t i m e t e r s  t o  0 . 8  meters i n  
w i d t h .  The same work showed t h a t  these v e i n s  are i n  t u r n  c u t  by  
a nor thwes ter ly  t r end ing  series of  a r g e n t i f e r o u s  q u a r t z - c a l c i t e  
ve ins  of much smaller dimension. 

Severa l  o f  t h e  l ineaments  housing t h e  n o r t h e a s t e r l y  t r e n d i n g  
q u a r t z  su lph ide  ve ins  con t inue  sou th  i n t o  Knipple Lake, i n d i c a t -  
ing  p o t e n t i a l  for s t r i k e  e x t e n s i o n s  i n  t h i s  d i r e c t i o n .  Geologi- 
cal mapping i n  1987 of  a small i s l a n d  600  m south ,  j u s t  east  of 
t h e  c e n t e r  of  Knipple Lake ,  shows a c o n t i n u a t i o n  of t h e  geology 
e v i d e n t  i n  t h e  Mineral H i l l  area.  Geological  p o t e n t i a l  of t h e  
ve in  system t o  t h e  no r th  appears  t o  be l imi t ed  by an  east-west 
f a u l t ,  occu r r ing  about  120 m no r th  of Knipple Lake.  Although t h e  
ve ins  con t inue  pas t  t h e  f a u l t ,  they are more widely spaced, 
narrower and of lower g rade .  

Prospec t ing  of  t h e  remainder of  t h e  claim group over  t h e  
p a s t  f i v e  years h a s  revealed o t h e r  q u a r t z  s u l f i d e  veins;  these 
a r e  g e n e r a l l y  i s o l a t e d  s t r u c t u r e s  of narrow w i d t h  c a r r y i n g  
much lower s i l v e r  v a l u e s  than  those  i n  t h e  Mineral H i l l  area.  

S i g n i f i c a n t  p o r t i o n s  of t h e  f e l d s p a r  porphyry are h e a v i l y  
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mineralized w i t h  m a s s i v e ,  f i n e  t o  c o a r s e - g r a i n e d  p y r i t e ,  p a r t i c -  
u l a r l y  t h e  c o n t a c t  zones .  E . Y .  Grove ((1983, Ref .  6 )  h a s  
d e s c r i b e d  t h i s  form o f  mine ra l  i z a t  i on  as  fol lows : "These  p y r i t e  
r i c h  zones appea r  t o  r e p r e s e n t  autometamorphic  breccias i n  t h e  
f e l d s p a r  porphyry w h i c h  have  been l a r g e l y  h e a l e d  w i t h  a m a t r i x  of 
f i n e  g r a i n e d  p y r i t e ,  p y r r h o t i t e  and e r r a t i c  c h a l c o p y r i t e  and 
o t h e r  s u l f i d e s .  Although t h i s  form of m i n e r a l i z a t i o n  h a s  been 
e x t e n s i v e l y  sampled i n  t h e  p a s t ,  a l l  a s s a y s  r e p o r t e d  t o  d a t e  
c o n t a i n e d  economica l ly  u n i n t e r e s t i n g  levels  o f  p r e c i o u s  metals 
o n l y .  

Uineral H i l l  Sampling--1983 t o  1987 

Sampling o f  t h e  Mineral  H i l l  q u a r t z  s u l f i d e  v e i n s  d u r i n g  t h e  
p e r i o d  1983-87 h a s  d i s c l o s e d  t y p i c a l  p inch ing  and s w e l l i n g  s t r u c -  
t u r e s  w i t h  i n d i v i d u a l  l e n s e s  runn ing  t o  20 meters i n  l e n g t h .  The 
v e i n s  c o n t a i n  massive galena, s p h a l e r i t e ,  p y r i t e  and c h a l c o p y r i t e  
w i th  accompanying modest t o  high-grade v a l u e s  i n  s i l v e r .  S i l v e r  
m i n e r a l s  h a v e  n o t  y e t  been i d e n t i f i e d .  

Sampling resu l t s  f o r  t h e  years  1983, 1985, 1986 and 1987 are 
p r e s e n t e d  below. 

(a) 1983 Sampling 

Twenty-five g r a b  and c h i p  samples  were t a k e n  by g e o l o g i s t  
E. Kruchkowski and H I  C l o u t i e r  ( b l a s t e r )  d u r i n g  a n  a s ses smen t  
work program c a r r i e d  o u t  ove r  t h e  Mineral  H i l l  q u a r t z  s u l f i d e  
v e i n s  i n  1983. Sample l o c a t i o n s  and s i l v e r / g o l d  g r a d e s  are shown 
on Fig. 5.  

(b) 1985 Sampling 

During t h e  1985 sampl ing  program, t e n  b l a s t  t r e n c h e s  were 
p u t  i n  t o  t es t  c o n t i n u i t y  of t h e  q u a r t z - s u l f i d e  m i n e r a l i z a t i o n .  
Chip samples ,  weighing 10 t o  15 k i l o s  a p i e c e ,  were c o l l e c t e d  a t  1 
m i n t e r v a l s  a l o n g  v e i n  s t r i k e .  Samples were t a k e n  by g e o l o g i s t  
C h r i s  Hrkac. F i e l d  n o t e s  and maps p rov ided  by H r k a c  i n d i c a t e  
t h a t  t h e  m i n e r a l i z a t i o n  as exposed by t h e  t r e n c h e s  is l e n s o i d a l :  
maximum v e i n  wid th  o c c u r s  a t  t h e  c e n t e r  o f  t h e  sampled i n t e r v a l  
w i t h  t h e  v e i n  e i t h e r  p i n c h i n g  o u t  comple t ly  or narrowing t o  less 
t h a n  10 crn a t  t h e  ends .  Mean v e i n  width for each  1 m of sampl ing  
a l o n g  vein s t r i k e  in t h e  t r e n c h e s  was n o t  measured. 

Values  for copper ,  l e a d ,  z i n c  and s i l v e r  are t a b u l a t e d  below 
on  a pe r  t r e n c h  b a s i s  for each of t h e  samples  t aken .  

Trench Sample No. * Copper Lead Z inc  S i l v e r  

T1A 9001 + 11% b 11% 3.71% 5 . 7 8  o u t  
Haximum v e i n  w i d t h  = 7 . 5  c m ;  p i n c h e s  o u t  a t  bo th  ends  
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Trench Sample No. * Copper Lead Zinc Si lver  

3 1 . 4 1 0  1 1 . 0 7 0  6 6 . 5 9  oz/t T1B 9002  . 6 3 0  
47 . 00% 1 0 . 2 3 %  5 7 . 6 7  oz/t 9 0 0 3  . 4 9 %  

9004 58% 3 0 . 6 7 0  1 0 . 7 9 0  4 8 . 8 4  oz/t 
9005 . 2 5 %  2 1 . 8 0 %  6 . 3 0 %  2 4 . 1 4  oz/t 
9006  - 2 3 0  1 3 . 0 8 0  5 . 1 7 0  3 2 . 9 3  oz/t 

Maximum vein width = 27 cm; pinches out at both ends 

Trench Sample No. * Copper h a d  Zinc Si lver  

T1C 9007 . 4 2 0  2 2 . 5 1 %  1 8 . 6 7 0  1 7 . 3 5  oz/t 
9008 . 1 1 %  1 3 . 3 7 %  6 . 3 0 %  7 . 9 1  oz/t 
9009  . 8 6 0  4 9 . 6 9 %  1 2 . 2 8 %  2 3 . 0 4  oz/t 
90 10 . 5 4 %  4 2 . 2 7 %  7 . 5 7 %  2 1 . 0 5  oz/t 
9011 . 3 1 0  2 4 . 0 1 %  3 . 6 7 0  1 3 . 3 0  oz/t 
9012  . 1 4 %  96% 1 . 8 7 %  2 . 7 1  oz/t 

Maximum vein width = 38 cm; pinches out to north, continues 
to south as very narrow vein 

Trench Sample No. * Copper Lead Zinc Si lver  

T2A 9 0 1 3  . 2 4 %  2 9 . 2 8 %  16 298 2 6 . 6 2  oz/t 
9014  . 7 8 %  1 9 . 9 0 %  1 8 . 7 8 %  2 5 . 5 6  oz/t 
90 15 . 6 1 %  3 8 . 0 2 %  1 4 . 6 1 %  3 7 . 7 5  oz/t 
9016  . 3 8 0  3 8 . 5 2 %  1 7 . 8 3 %  3 2 . 9 6  oz/t 
90 17 . 4 3 0  4 5 . 7 7 %  1 1 . 0 8 %  5 7 . 8 0  oz/t 
9018  L 5 m )  . 2 3 0  4 9 . 3 7 %  9 . 4 7 9  3 3 . 3 5  oz/t 

Maximum vein width = 80 cm; pinches out at both ends 

Trench Sample Mo.* Copper b a d  Zinc Silver 

T2B 9019  . 0 5 %  7 . 2 9 %  1 17% 6 . 0 9  oz/t 
9020 , 3 0 0  . 6 5 0  0 27% 3 . 3 4  oz/t 
9 0 2 1  . 1 7 %  . 1 1 %  .11% 2 . 0 4  oz/t 
9 0 2 2  . 1 3 %  . 3 2 %  . l o %  1 . 5 5  oz/t 
9 0 2 3  . 2 4 %  . 6 3 %  . 1 8 %  2 . 1 1  oz/t 
9024 L 5 m )  . 1 5 0  . 0 7 0  0 14% 2 . 0 4  oz/t 

Maximum vein width = 40 cm; pinches out to north, continues 
to south as a narrow vein. 

Trench Saaple Moo*  Copper b a d  Zinc Si lver  

T3A 9025  1 . 0 3 %  1 3 . 5 7 %  1 . 3 5 %  1 3 2 . 7 5  oz/t 
9026  . 8 5 b  5 5 . 4 2 %  3 . 4 0 %  5 8 . 7 3  oz/t 
9027 . 7 1 %  2 2 . 6 8 %  26% 9 5 . 5 3  oz/t 
9028  . 4 3 %  1 1 . 1 8 %  9 . 2 2 9  3 3 . 9 7  oz/t 
9 0 2 9  .30% 7 . 9 9 %  3 . 1 9 %  2 8 . 2 2  oz/t 
90 30 . 1 5 b  1 2 . 6 7 %  1 . 7 6 %  2 1 . 5 2  oz/t 
9031  ( A m )  . 1 1 %  1 77% b 40% 4 . 7 1  oz/t 

Maximum vein width = 25 cm; continues as small vein to north 
and south 
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Trench Sample No, * Copper Lead Zinc Silver 

T4A 9 0 3 2  * 33% 1 4 . 4 5 %  2 0 . 3 4 %  2 1 . 7 1  oz/t 
9 0 3 3  49% 3 0 . 7 1 %  1 6 . 5 2 %  2 2 . 5 7  Q Z / ~  
90 34 - 6 2 %  1 5 . 4 8 %  1 7 . 5 2 %  3 9 . 6 2  oz/t 
9035  394  1 6 . 1 7 %  6 . 2 9 %  6 . 3 0  oz/t 
9036  . 14% 10 49% 3 . 9 9 %  4 . 4 9  oz/t 

Maximum vein width = 35 cm; pinches out to north, continues 
to south as a small v e i n  

Trench Sample No.*  Copper h a d  Zinc Silver 

TSA 9044  1 . 1 7 9  10 . 18% 1 . 5 5 %  3 1 . 4 3  oz/t 
9055  96% 8 . 6 8 %  1 . 2 4 %  4 9 . 1 7  oz/t 

Haximum vein width = 18 c m ;  pinches out at both ends 

Trench Sample No.*  Copper Lead Zinc Silver 

T6A 9038 1 . 0 5 %  17 . 80% 1 b 10% 4 5 . 3 7  oz/t 
9 0 3 9  0 79% 1 8 . 8 0 %  0 42% 2 9 . 9 8  oz/t 
9 0 4 0 i *  1 15% 4 6 . 4 0 %  2 . 3 5 %  6 4 . 4 0  oz/t 
9041**  1 . 2 7 %  32 . 90% 1 . 1 9 %  2 3 . 4 3  oz/t 
9 0 4 2  . 49% 7 . 3 4 %  . 1 3 %  9 . 0 5  oz/t 
9 0 4 3  . 2 4 %  3 . 1 9 %  . 1 8 %  5 . 7 7  oz/t 

Haximum vein width = 30 cm; continues as small vein to north  
and south 

Trench Sample No. * Copper Laad Zinc Silver 

T7A*** 90 37 ( 1 1 . 5 m )  3 . 4 4 %  1 6 . 1 0 %  37% 2 2 6 . 8 0  oz/t 
Haximum vein width = 30 cm; continues to north and south but 
not as well mineralized 

*Sample interval is 1 m taken along vein strike unless otherwise 
marked. 

**These are the only samples to register significant gold values, 
0 . 0 7 2  and 0.050 oz gold per ton, respectively. 

***Selected grab sample of best mineralization along 1 1 . 5  m of 
trenching . 

Selected grab samples of visually high-grade mineralization 
were also  taken during the 1985  program with a view to determin- 
ing silver association with other metals. Selection criteria was 
base metal sulfide content, particularly galena. Assay values 
for four samples weighing a minimum 15 kg each, from Trenches 
T l B ,  T2A, T3A & T4A, are reproduced below. 
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Sample Wo. Antimony Copper Lead Zinc Silver 
rc, rc, rc, rc, o z / t  

TlBHC 
T2AHG 
T3AHC 
T4AHG 

0 * 0 9  0 . 8 2  53 .30  14 .54  78 .25  
0 - 2 9  0 . 5 7  61 .20  17 . 70 111 .09  

363.20 0 . 3 8  0 66 5 4 . 3 0  5 . 8 4  
0 . 0 3  0 .30  34.90 25 .43  23.84 

(c) 1986 sampl ing  

I n  September ,  1986, t h e  a u t h o r  v i s i t e d  t h e  p r o p e r t y  and 
examined t h e  geological  s e t t i n g  in t h e  Mine ra l  H i l l  area.  

A r e f e r e n c e  g r a b  sample was t a k e n  from Trench  X3A ( c f .  1985 
s a m p l i n g )  and  r e t u r n e d  a v a l u e  o f  56 .00  o z / t o n  i n  s i l v e r  Win-En 
Labs Assay Certif icate,  W69031, cor robora t ing  resu l t s  from 
ear l ier  work. 

Four samples  ( V s  6901, 6902, 6904 & 6905)  were a l so  t a k e n  
from several e x p o s u r e s  of  heavy p y r i t e  m i n e r a l i z a t i o n  along the 
c o n t a c t  zone of  t h e  f e l d s p a r  po rphyry  i n t r u s i v e .  These r e t u r n e d  
low v a l u e s  in g o l d  and s i l v e r .  

( d )  1987 sampling 

The p r imary  o b j e c t  of t h e  1987 work program was t o  col lect  a 
2 5  t o n  b u l k  sample  from t h e  q u a r t z  s u l f i d e  v e i n s .  T h i s  was t h e n  
t o  be  s u b m i t t e d  f o r  metal lurgical  s t u d i e s .  Ex t r eme ly  i n c l e m e n t  
weather  o v e r  a p r o t r a c t e d  p e r i o d  f r u s t r a t e d  c o m p l e t i o n  o f  t h i s  
endeavour .  

N e v e r t h e l e s s ,  f o u r  smaller b u l k  samples  were c o l l e c t e d  and  
are p r e s e n t l y  s t o r e d  on  t h e  p r o p e r t y .  Locations are shown in t h e  
i ndex  map on Fig. 7 .  

The la rges t  sample, weighing  an e s t i m a t e d  9 . 5  tons,  came 
from Trench 1987-2 ( c o i n c i d e s  w i t h  1985 Trench  2A). Seven  
c h a n n e l  samples across v e i n  w i d t h  were t a k e n  from t h e  f l o o r  of 
t h e  trench a t  p e r i o d i c  i n t e r v a l s  d u r i n g  excavat ion .  These are 
shown in relative t h r e e - d i m e n s i o n a l  p o s i t i o n s  on Fig. 7 .  A 
summary of i n f o r m a t i o n  f o l l o w s :  

Sample Width of COP€?= Lead Zinc Silver 
I) Sample (a)* 8 8 rc, O x / t  

KL-GS-04 0 . 4 6  1 . 5 2  37 .98  1 . 6 3  35 .14  
KL-GS-05 0 . 5 2  0 . 9 5  3 .10  13 .88  17  . 07 
KL-GS-06 0 . 6 1  0 . 5 1  1 5 . 1 9  1 2 . 2 2  2 0 . 0 9  
KL-GS-07 0 . 6 1  0 . 2 4  2 1 . 8 4  4 . 7 3  3 0 . 0 1  
KL-GS-08 0 . 6 9  0 . 3 5  3 . 5 7  18 .76  7 . 3 0  
KL-GS-09 0 .86  0 . 3 2  1 1 . 4 2  8 . 3 4  12 .04  
KL-GS-10 0 . 8 6  0 . 0 6  8 . 5 9  3 . 8 4  1 1 . 2 1  
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* I n c l u d e s  5cm of  wall rock  on  bo th  ends  of channel  sample 

Samples KL-GS-02 & 03 were select g r a b  samples  t a k e n  from 
s u l p h i d e  v e i n  m i n e r a l i z a t i o n  exposed a f t e r  b l a s t i n g  t o  a d e p t h  o f  
0 . 3  m i n  Trench 1987-2; t h e s e  samples  r e t u r n e d  v a l u e s  o f  27.67 
and 31.32 o z / t o n  i n  s i l v e r ,  r e s p e c t i v e l y .  

Approximately 1 8 . 5  m n o r t h - n o r t h e a s t  o f  Trench 1987-2, and 
a l o n g  t h e  same l ineament ,  a g r a b  sample was t a k e n  of massive 
s u l f i d e  v e i n  m i n e r a l i z a t i o n  and r e t u r n e d  a v a l u e  of  114.13 o z / t o n  
i n  s i l v e r  (KL-GS-11). The v e i n  is d e s c r i b e d  a t  t h i s  p o i n t  as 
be ing  "narrow". 

Trench 1987-1 ( c f .  F i g .  7--Index Map) t e s t e d  a v e i n  
c a r r y i n g  random pods o f  h i g h l y  a r g e n t i f e r o u s  t e t r a h e d r  i t e  
( p r e v i o u s l y  sampled i n  1985 by Trench 7A). Approximately 400 l b s  
o f  m i n e r a l i z e d  v e i n  material was c o l l e c t e d - - a  composi te  g r a b  
sample t a k e n  from t h i s  material a s sayed  9 .48  o z / t o n  i n  s i l v e r  
(Sample IKL-GS-0 1 ) .  

Approximately 300 l b s .  a p i e c e  of massive s u l f i d e  v e i n  
material was c o l l e c t e d  from Trenches 1987-3 and 1987-4 ( F i g .  7-- 
Index Hap) .  A composi te  g r a b  sample t a k e n  from t h e  Trench 1987-3 
material r a n  37 .4  o z / t o n  i n  s i l v e r  (Sample # KL-BB-1) .  Two 
composi te  g r a b s  t a k e n  from t h e  Trench 1987-4 material r a n  109.86 
and 92.14 o z / t o n  i n  s i l v e r  (Sample t ' s  KL-BB-2 and KL-BB-3). 

Over twenty grab and c h i p  samples  were t a k e n  i n  1987 o f  
p y r i t e  m i n e r a l i z a t i o n  ( m o s t l y  c o n t a c t  zone o f  f e l d s p a r  porphyry,  
or q u a r t z  c a r b o n a t e - p y r i t e  v e i n s ) ,  as exposed i n  s e v e r a l  l o c a l i -  
t i es  p e r i p h e r a l  to  t h e  a r g e n t i f e r o u s  q u a r t z - s u l f i d e  v e i n s .  
U i thou t  e x c e p t i o n ,  t h e s e  r e t u r n e d  economica l ly  u n i n t e r e s t i n g  
v a l u e s  i n  gold and s i l v e r .  

Geophysics  

During 1984, a h e l i c o p t e r - b o r n e  EM and Hag su rvey  was flown 
o v e r  t h e  Knip claim as  p a r t  o f  a r e g i o n a l  program over  several 
claim groups between t h e  headwaters  of t h e  Bowscr River  and 
Knipple  Lake. T h i s  s u r v e y  d i d  n o t  d i s c o v e r  any  n o t a b l e  conduct -  
ors or anomal i e s  in t h e  Knip claim area, nor  d i d  t h e  known q u a r t z  
s u l p h i d e  v e i n s  i n  t h e  Mineral  H i l l  register s i g n i f i c a n t  r e spons -  
es .  

Subsequent ly ,  c o n d u c t i v i t y  tests of t y p i c a l  m a s s i v e  s u l p h i d e  
v e i n  material from t h e  Mineral  H i l l  o c c u r r e n c e s  showed t h e s e  t o  
be poor c o n d u c t o r s ,  i n d i c a t i n g  t h a t  t h e  geophys ica l  methods 
employed were u n s u i t a b l e  f o r  d e t e c t i n g  s t r u c t u r e s  o f  t h i s  t y p e .  
High s p h a l e r i t e  c o n t e n t  i n  t h e  v e i n s  may have c o n t r i b u t e d  t o  t h e  
l a c k  o f c o n d u c t i v i t y  . 
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Conclusions and Recommendations 

A r e l a t i v e l y  c lose ly-spaced  series of  n o r t h e a s t e r l y  t r end-  
ing, q u a r t z  su lph ide  ve ins  has  been exposed by t r ench ing  i n  t h e  
H i n e r a l  H i l l  area nor th  of  Knipple Lake on t h e  Knip p r o p e r t y .  
Sampled v e i n  widths vary from a few c e n t i m e t e r s  t o  a maximum 0 . 8  
meters and carry m u l t i - m e t a l  v a l u e s  i n  copper,  l ead ,  z inc ,  and 
s i l ve r .  

The primary zone of i n t e r e s t  is approximately 80 meters wide 
and 1 2 0  meters long.  Geological  p o t e n t i a l  e x i s t s  f o r  ex tens ions  
of t h e  n o r t h e a s t e r l y  t r end ing  q u a r t z  s u l f i d e  v e i n  m i n e r a l i z a t i o n  
t o  t h e  south  f o r  a f u r t h e r  600 meters. P o t e n t i a l  t o  t h e  no r th  
appears  t o  be l i m i t e d  by an  east-west f a u l t .  

B u l k  sampling i n  1987 h a s  confirmed t enor  and grade of t h e  
high-grade s i l v e r  m i n e r a l i z a t i o n  r epor t ed  by previous  workers. 

Although t h e  ve ins  as  exposed on surface are both narrow and 
l e n s o i d a l ,  these res t r ic t ive a s p e c t s  a r e  mi t iga t ed  by a number o f  
o t h e r  f a c t o r s :  

1. Sampling has  shown much of t h e  m i n e r a l i z a t i o n  t o  be of  
a s u p e r i o r  grade .  Since t h e  m a s s i v e  s u l f i d e  mine ra l i -  
z a t i o n  i n  t h e  v e i n s  is much denser  t han  o r d i n a r y  rock,  
metal v a l u e  per  u n i t  volume is q u i t e  h igh .  

2 .  The wal l rock appears  t o  be q u i t e  competent and is 
mine ra log ica l ly  d i s t i n c t  from t h e  v e i n s .  The v e i n s  
a r e  near  v e r t i c a l  and a r e  c l o s e l y  spaced, f a c t o r s  which  
would reduce c o s t s  i n  a mining o p e r a t i o n .  

3 .  Development of a major go ld - s i lve r  d e p o s i t  a t  Brucejack 
Lake h a s  l e d  t o  c o n s t r u c t i o n  of an  access road w h i c h  
pas ses  through t h e  p rope r ty .  T h i s  w i l l  c u t s  c o s t s  of 
e x p l o r a t i o n  cons ide rab ly  and enhance economics should 
s u c c e s s f u l  r e su l t s  of f u t u r e  work warran t  a mining o r  
h igh  -grad ing  opera t ion .  

I t  is t h e  a u t h o r ' s  op in ion  t h a t  t h e  p rope r ty  is p r e s e n t l y  
a t  a s t a g e  of development where f u r t h e r  sur face  work would add 
l i t t l e  u s e f u l  information.  The obvious next  s t e p  is a d r i l l i n g  
program aimed a t  d e f i n i n g  t h e  depth p o t e n t i a l  o f  t h e  q u a r t z  
s u l f i d e  m i n e r a l i z a t i o n  exposed i n  t h e  Hineral H i l l  area. There 
is a good p o s s i b i l i t y  t h a t  t h e  v e i n s  may widen a t  depth or t h a t  
d r i l l i n g  w i l l  encounter  a r o o t  source  f o r  t h e  v e i n s .  R e s u l t s  
should a s s i s t  i n  d e f i n i n g  p o t e n t i a l  f o r  development of  a v i a b l e  
tonnage of .  moderate t o  high-grade s i l v e r - l e a d - z i n c  mine ra l i za -  
t i o n .  

To t h i s  end, t h e  au thor  has  recommended a Phase I program 
c o n s i s t i n g  o f  1 ,000  feet of  diamond d r i l l i n g .  The  au tho r  concurs  
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w i t h  and a d o p t s  t h e  s p e c i f i c  recommendations o f  Kruchkowski and 
Konken (Ref .  91, budgeted a t  $ 5 5 , 0 0 0 .  These are r.eproduced in 
t h e  n e x t  s e c t i o n  e n t i t l e d  "Est imated Costs  o f  Proposed Work 
Program". 

Cont ingent  upon t h e  s u c c e s s f u l  outcome o f  t h e  Phase I 
program, t h e  author  recommends a f u r t h e r  2 , 5 0 0  feet o f  d r i l l i n g  
e s t i m a t e d  t o  c o s t  $ 1 2 0 , 0 0 0 .  
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E s t i m a t e d  C o s t s  of P r o p o s e d  Uork Program 

Phase I 

Personnel 
Geologist -- 14 days @ $300/day $4,200 
Geol. technicians -- 3 for 14 days @ $15O/day 6,300 

Site Preparation (including drill, dyanmite, fuel) 1,400 

Assays: 100 rock samples @ $15/sample 1,500 

Camp Rental: 4 men -- 14 days @ $25 man-day 1,400 

Food : 4 men -- 14 days @ $20 man-day 1,120 

Transportation (mob/demob, helicopter, truck, etc. 1 7,500 

Fuel (s toves,  generator, kerosene, etc. 800 

Freight & communications (sample transport, etc.) 780 

Diamond drilling contract: 
1000 ft. @ $25/ft. all inclusive 25,000 

Sub-to tal $50,000 

Plus 10% contingency 5,000 
$55,000 

Phase 11 (Contingent upon the successful outcome of Phase 1) 

Reserve for a further 2,500 feet of diamond drilling, 
including 10% contingency. $120,000 
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APPENDIX I - CERTIFICATE 

I ,  William D. Groves,  do he reby  c e r t i f y  t h a t :  

1. I a m  a c o n s u l t i n g  e n g i n e e r  w i t h  a n  o f f i c e  a t  200-675 
W .  H a s t i n g s  S t r e e t ,  Vancouver,  B . C .  under  t h e  name o f  
Archaean Resources  Corp.  

2 .  I am a g r a d u a t e  of  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia w i t h  a 
B.A.Sc. i n  G e o l o g i c a l  E n g i n e e r i n g  (1960) and a Ph.D. i n  
C h e m i c a l  E n g i n e e r i n g  (1971). I am a l s o  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  A l b e r t a  w i t h  a B.Sc.  i n  Chemical E n g i n e e r i n g .  

3 .  I am a r e g i s t e r e d  P r o f e s s i o n a l  Engineer  i n  t h e  P r o v i n c e  o f  
B r i t i s h  Columbia, #8082. 

4 .  I examined t h e  Knip p r o p e r t y  on  S e p t .  8, 1986. T h i s  r e p o r t  
i s  based  on  my p e r s o n a l  o b s e r v a t i o n s ,  supplemented  by f i e l d  
o b s e r v a t i o n s  and d a t a  as  r e p o r t e d  by several  g e o l o g i s t s  and 
p r o f e s s i o n a l  e n g i n e e r s  d u r i n g  t h e  p e r i o d  1983 t o  1987, as  
well a s  a rev iew o f  g e o l o g i c a l  l i t e r a t u r e  o n  t h e  p r o p e r t y  
and r e g i o n .  

5 .  I have n o t  r e c e i v e d  d i r e c t l y  or i n d i r e c t l y ,  no r  do I i n t e n d  
t o  receive any  i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  Knip 
p r o p e r t y ,  no r  do I b e n e f i c i a l l y  own, d i r e c t l y  o r  i n d i r e c t l y ,  
any s e c u r i t i e s  o f  E l a n  E x p l o r a t i o n s  L t d . ,  Teuton  Resources  
Corp.  or C r y s t a l  Cove Resources  L t d . ,  n o r  do I e x p e c t  t o  
receive any s u c h  i n t e r e s t s .  

6 .  I he reby  c o n s e n t  t o  the u s e  o f  t h i s  R e p o r t  i n  a f i l i n g  
s t a t e m e n t  o r  p r o s p e c t u s  t o  be f i l e d  w i t h  e i t h e r  t h e  Van- 
couve r  S tock  Exchange o r  S u p e r i n t e n d e n t  o f  Broke r s  f o r  
B r i t i s h  Columbia.  

Dated t h i s  4 t h  day  o f  J u l y ,  1988 a t  Vancouver, B r i t i s h  Columbia.  

W.D.  Groves,  Ph.D.,  P.Eng. / 
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Appendix I11 - Prev ious  Dollar Expenditures on Property 

The author has had the opportunity to review corporate 
documents pertaining to work on the Knip property by Crystal 
Cove Resources Ltd. since it optioned the property in 1987, A 
summary of expenditures follows: 

E.R. Kruchkowski Consulting Ltd. Contract 

$ 36,395.00 

1,840.00 

Personnel: Sept. - Nov. , 1987 
Mobilization - NO CHARGE* 
Report - Assessment Report 

Supervision - NO CHARGE 
Supplies - includes explosives, building 

Overhead - NOT APPLICABLE 
Drafting - $300 - NO CHARGE 
Rentals [Compressor, drill, radios, etc. I 6,845.00 
Helicopter Charges 11,366.17 
Expediting 305.35 
Groceries 2,413.15 

- Engineering Report - NO CHARGE 

supplies, etc. 953.71 

Assays - Acme Analytical Laboratories 886.00 

Engineering Report - W. D. Groves, P.Eng., Ph.D. 1,360.00 

TOTAL . . . . . . . . $62,364.38 

*Refers to mobilization of men and materials to base camp at 
Catear's Gold Wedge property. Mobilization and demobilization 
costs (from base camp to Knip claim and vice versa) are reflected 
in personnel and helicopter charges--these were quite extensive 
due to inclement weather and a late season start on the project. 

The 1987 program consisted of two stages. In the first 
stage, beginning in September, a crew consisting of three 
geologists and one geological technologist spent three days 
sampling, mapping and prospecting the Knip claim. A total of 39 
rock samples were taken and submitted for analysis. Areas 
covered included the southern shore of Knipple Lake, the small 
island in Knipple Lake, the Mineral Hill area and areas peripher- 
al to Mineral Hill (east and north). The bulk of the samples 
concentrated on the pyrite-rich contact zone of the feldspar 
porphyry intrusive, and as reported in the text, returned low 
values of gold and silver. Check samples taken of quartz sulfide 
mineralization in the Mineral Hill area confirmed values reported 
by previous samplers. 

The second stage consisted of an attempt to gather a 25 ton 
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bu lk  sample from t h e  Mineral  H i l l  q u a r t z  s u l f i d e  v e i n s .  Hobi l i -  
z a t i o n  of equipment and pe r sonne l  was s e v e r e l y  hampered by 
inc lement  weather. T h i s  inc lement  weather c o n t i n u e d  th roughou t  
most of t h e  program and c o n t r i b u t e d  t o  a l a r g e  c o s t  o v e r r u n .  
Cos t  o v e r r u n s  were f u r t h e r  e x a c e r b a t e d  by t h e  c o n t r a c t o r ' s  
i n i t i a l  d e c i s i o n  t o  f l y  pe r sonne l  i n t o  t h e  job d a i l y  from a base 
camp a t  Catear Resources '  Gold Wedge camp n e a r  Brucejack Lake  
( a b o u t  1 0  km n o r t h w e s t ) ,  ra ther  t h a n  set  up a camp d i r e c t l y  on 
s i t e .  T h i s  is r e f l e c t e d  i n  t h e  h igh  h e l i c o p t e r  component of t h e  
c o n t r a c t o r ' s  i n v o i c e .  The p r o j e c t  was f i n a l l y  cal led off b e f o r e  
t h e  25 t o n  t a r g e t  cou ld  be r e a l i z e d .  R e s u l t s  of t h i s  p a r t  of t h e  
program have been a d e q u a t e l y  summarized i n  t h e  a t tached r e p o r t .  

Despi te  t h e  d i f f i c u l t i e s  encoun te red ,  i t  is t h e  a u t h o r ' s  
o p i n i o n  t h a t  t h e  1987 work program has m a t e r i a l l y  enhanced t h e  
merit of  t h e  Knip p r o p e r t y  and c o n t r i b u t e d  t o  a n  ongoing e l u c i d a -  
t i o n  of i t s  p o t e n t i a l .  

I t  shou ld  a l s o  be added t h a t ,  p r e v i o u s  t o  t h e  1987 program, 
approx ima te ly  5 2 5 , 0 0 0  had been s p e n t  on  t h e  p rope r ty  by Teuton 
Resources  Corp. 
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1. Acme Labs 

2. A c m e  Labs 

2 .  A c m e  Labs 

2 .  Hin-En Labs 

3 .  A c m e  Labs 

Appendix IV - Assay Certificates 

F i l e  83-2331 1983 Trench Samples 

F i l e  85-1545 1985 Trench Samples 

File 8 5 4 4 0 1  1985 Trench High-Grade 
Select Samples 

File 6-781/Pl W. D .  Groves Samples 

F i l e  87-5652 1987 Trench Samples 



E ANALYTICAL LABORATORIES LTD- 
! E. HASTINGS, VANCOUVER B.C. 
253-3 158 TELEX:04-!33124 

DATE RECEIVED SEPT 27 b983 

DATE REPORTS MAILED g?dz!yB 
ASSAY CERTIFICATE 

SfflPLE TYPE : ROCK - CRUSHLD AN0 PRUVERIZEO TO -100 MESH. 
A6 t AU BY FIRE ASSAY 

A S S A Y E R  _ _  DEAN TOYE, CERTIFIED B.C. ASSAYER 

TEUTON RESOURCES FILE # 83-2331 PAGE# 1 

SAMPLE cu PB ZN AG AU 
x x % O Z / T O N  OZ/TON 

c’- 1 .01 .03 .O1 .01 .001 
K-2 .88 13.20 18.10 53.30 .001 
K-3 .87 29.00 27.50 31.42 .001 
K-4 .14 14.50 6.18 17.83 -001 
K-5 . oe .31 3.47 8.42 -001 

K-6 * 02 .56 1.03 1.33 -001 
K-7 . O l  -60 .Ol .67 .001 
K-8 . 06 .63 3.74 2.11 .001 
K-9 .15 .23 8.06 10.05 .001 
K-10 .56 5.90 13.85 15.49 .001 

K-11 . O l  .35 1-06 .75 .001 
K-12 .27 5.26 19.50 8.24 .001 
K-13 .84 4.94 17.96 38.80 .265 
K-14 .57 11.85 3.28 43.60 -001 
K-15 1.29 17.90 2.03 27.05 .001 

K-16 
K-17 
K-16 
K-19 
K-20 

K-21 
K-22 
K-23 
K-24 
K-25 

.17 .55 3.58 5.02 .001 
2.01 58.50 -20 238.80 -001 ~ ~ . ~ .  . ~ ~ .  
1.01 1.31 .os 8.18 .001 
3.09 31.40 .03 58.40 .001 
1.66 39.80 .09 39.60 .178J 

.24 5.12 2.48 13.39 -003 

.07 19.40 -05 8.98 .001 
1.12 5.10 21.48 88.60 .001 

.68 23.70 11.50 25.62 .001 

.45 21.40 7.32 17.26 ,001 



ACMt ANAL VT ICAL LABURHI0EiE.S LTD. 852 E.HASTINGS SI.VIINCOLIVER B.C. V6A 1R6 PHONE 25.3- 1153 

ASSAY CERTIFICATE 
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SUNPl.t* No Cu Pb 
i! 7. 7. 

.u02 3.44 16.10 

.002  1.05 17.00 

. O O l  . 7 9  18.80 

.1:1u3 1. 15 46.40 . GO2 1. 27 32. 913 

. C i O l  . 49  7.34 

.001 . 24  3. I 9  

.002 1.17 10.18 
,003 .96 8.60 
.091 .E9 1.37 

TEUTON RESOURCES F I L E  N Hb1545 

.!I1 Ag 141 Co Mn F e  A 5  U I h  Cd Sb B l  
7. O Z / T  % 7. > % 7. 7. 7. 7. 



ACUE AWLYTICAL LABORATORIES LTD. DATE RECEIVED JULY 16 1965 

PH: (604)253-3158 COMWTER LINE:251-1011 DATE REPORTS MAILED ____ qf-*+J’ 852 E. HASTINGS. VANCOUVER B.C. 

A S S A V  C E R T I F I C A T E  

sn#LE TYPE : Ron’ - CWH3 M PIILVfTRI~JO -1% ESH. 
is:t Am w BY FIRE assay 

4SSAYEF’ _ _ _ _  DEAN TOYE Of? T@M SAUNOPY. CEPTIFIEO B.C. QSSAYEF 

TEUTON RESOURCES FILE# 85-1401 PAGE# 1 

SAMPLE 

TlEHG 
TZAHG 
T3AHE 
T4AHG 

C ‘-I F*j .c zn FtO** nu# 96 ..,. 
-., . ’  .. !’ :: uz!t az!t ,. 

. B 7  53.31:! 14.54 76.25 . !:)I:> 1 . !:!a 

. 5-7 -8. .51.29 17.79 lli.O? .001 .29 

.66 54.30 5.84 363.20 . l:)l:) 1 .38 

.3Q 34.90 25.43 13.64 .001 .03 



.Comoanv:TEUTON RESOURCES CORP. 
Pro iec t : 
A+. t e n t  1 on: D. M. CHEMONESE 

Fi l e r  6-781/Pl 
Dater SEPT 13/86 
Tyoe:ROCE ASSAY 

U Y  hereb,.:  r ~ r t l f v  the fol~owinp results for ramoles submitted. ._ .- 

' 5 a m o l q  AG AG *AU AU 

: ,390 1 6.2 0. 18 .02 0.001 7 
NL!mher G/TONNE O Z / T O N  G/TONNE O Z / T O N  

0 . 7 0 .  02 .02 0.001 

4.3 <:I . 13 .06 0.002 
1920. 0 56.00 .15 

5.2 0.15 .14 I).v04 J 

0.01 .05 
a 0.02 . 60 

0.3 
0 . 6  
1.8 0.05 .20 
2.0 0.06 .27 0.008 

i 6920 213.0 6.21 .39 0.011 

: TBR-34 2490.0 72.63 .34 0.010 

~ TRR-39 170.0 4.96 .71 0.021 

_________________---------- ------- 
1 a921 2.3 0.07 .24 0.007 

THR-36 4730.0 137.96 .64 0.019 
~ T4-38 41.5 1.21 .67 0.020 

1 Tw-41 12.1 0.35 .l8 0.005 
~ TRR-42 10.4 0.30 .22 0.006 

I TBR-46 25.9 0.76 .24 0.007 

--I-- -I -_--_ 

~ TRR-44 43.0 1.25 .95 0. 02B 

i TBR-47 3.7 0.11 . 07 0.002 
, _- _- _ _  _____-------- 

t 1 ASSAY TON. 
~ 

Certified by_-- 

I 



ACME ANALYTICAL LABORATORIES LTD. 8SZ E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE (604) 2S3-3 158 FAX (6041 253- 17 16 

eSSCIY CERTIFICATE 

- rmr pml h c k  hlpl 

DATE RECEIVED: Iw I& 1111 DATE REPORT MAILED: & z b / f l  ASSAVER.. . . M A N  TOVE, C E R T I F I E D  B.C. ASBAVER 

TEUTON RESOURCES PROJECT-KNIPPLE LAKE F i l m  tl 87-5652 

SAMPLE* no cu PB ZN AG NI ca PIN FE AS U T H  CO SB B I  AU 
il O Z / T  x x x % x x x x % % O Z l T  % x x 

YL-Gs-n i  . nn i  .33 1.33 .n3 9.48 . n i  . n i  .nz 1.26 .oi .002 . n i  .o i  . n i  .n i  .on1 
KL-GS-n2 .a10 .an 22.20 31.77 27.67 . n i  . n i  .04 3.00 .oz .no2 .a1 .23 .03 . n i  .on1 
KL-GS-n3 .nos .74 53.90 23.47 31.32 . n i  .oi .ns  2.75 . n i  .no2 . n i  . 16 .04 . n i  .no1 
K L - G S - O ~  .on2 3.32 83.10 3.57 76.90 . n i  .ni .o i  3.41 . o i  .on2 .01 .n3  . i 3  .o i  .on2 
KL-GS-os .no9 1.83 5.96 26.71 32.83 . n i  .oi . I n  5.02 .n4 .no2 .01 . i 9  .in .01 .on2 

K L - G S - ~  .on8 .84 24.90 20.04 32.94 .ni .01 . 1 5  s. 16 .03 .an2 - 0 1  .IS .n5 .01 .no1 
KL-GS-n7 .no5 .39 35.80 7.7s  49. zo . n i  .oi  .n6 2.8s .n3  .no2 . n i  .07 .07 .oi .on4 
K L - G S - ~  .o io  -51 5.20 27.3s 10.64 .01 . * I  . i 1  5.07 - . 0 1  .oo3 .n1 .21 .n2 .01 .no1 
YL-GS-0- .on6 .37 13.22 9.6s 13.94 .oi  .oi . i 4  5.32 .ni . o m  .o i  .09 .n2 . n i  .OOI 
KL-GS-10 .003 .07 9.94 4.44 12.97 . n1 .oi . i 7  s. 38 .01 . O Q ~  .n1 .n4 .n2 .n1 .on1 
tx-6s-11 .no2 .s8 66.20 3.97 114.13 . n i  . n i  . i n  2.61 .n7 .no1 .01 .n4 . 4 s  . n i  .nnt 
KL-BB-1 . n i  1 . si 40.20 24.04 37.40 . n i  .o i  .n6 2. 86 .o i  .OOZ .oi .20 .04 .n1 .on4 
KL-BB-? .on3 1.19 33.80 3.27 100.86 .ni . n i  .zn 5 .  90 . i 1  .on7 .n1 .o3 .23 . n ~  .a)3 
KL-BB-3 .no7 1.63 4.14 16.25 92.14 .ni . n i  .35 9.60 .27 .no4 .01 . is . i 6  . n i  .oo4 
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L E G E N D  

! 1 T r e n c h  

K - I 0  (36cm) 15.49/- 

K -9  (15cml lO.OS/-  

K-6 ( 3  6 m )  l 3 3 / -  K-5 ( 9 c m l  
8 4 2 / -  

K - 7  (2 .8m)  @ . 6 7 / -  

/ 
P Y R I T I C  
F E L D S P A R  
P O R P H Y R Y  

K - I  Grab 
0.0 I / -  

P 
$ 

MINERAL 
HILL 

K - 2 1  ( l5cm) I3 39/0003 

K - 2 0  (30crn) G r a b  3960/0.178 

K . 1 9  ( 8 c d  5 0 4 0 /  - 

FIG. 5 

K n l p p l e  L a k e  

WORK COMPLETED 1983 



LEGEND 
‘’P T r e n c h  Location & Number 

9013-2669 Sample Number - Ag o z . l t o n  

. S t o . 2  Brunton Survey R e f .  S ta t ion  
L o c a t i o n  & Number 

1 - 
1 

u t l i n e  o f  Fig .  5 

Sto. 4 

? - 2 2 6 . 6 0  ‘4 ,A 

0 4 0  0 0  I20 

1 : 2000 

FIG. 6 I 
CRYSTAL COVE 

RESOURCES LTD. 
KNlP  CLAIM 

TRENCH SAMPLING 
Ag VALUES- 

MINERAL HILL AREA 



CHANNEL SAMPLES I N  RELATIVE 

KL-GS-nn 
CHANNEL 
SAMPLE TRENCH (xxm FROM S W  END) 

R1987-4 

Pb% Z n %  

Cu% Ag oz . / ton  
8 TRENCH 

81987-2 TRENCH 

- - 

REFERENrE PTI  

._________ 

3-D POSITIONS 

KNIP C L A I M  
FOR1 CRYSTAL C O V E  RESOURCES L T D  

P L O T T E D  BY1 RPM MAPPING 
AND COMPUTER SERVICES LTD 

TRENCH #1987-2 
SAMPLE DATA 

YKE ENA M D ,  B C .  
N T S 1 0 4 A  i I DATE, MAY 1988 - 
P L ~ I T T I ~  H C  * I  N FIGURE NO 7 

(I~_ OLIK I NG “It? T t i  W ARD, 
D I A G O N A L  T O  TRENCH) : I . -  . 

sw  E N D )  



DATED: JULY 14, 1988 

CERTIFICATE OF THE ISSUER 

The foregoing constitutes full, true and plain disclosure of all material 
facts relating to the securities offered 
the Securities Act [British Columbia] and 

[c&- ( t _ d ~ O - h M  ............................. 
ALLEN CHOW 
[Chief Executive Officerl 

TEDASTRO 4IMAPASOC ALCANTARA 
[Chief Financial Officer] 

/. . 
&yq& ........................... s .  J q # c - a  

ON BEHALF OF THE BOARD 

CEASAR SANTOS TIOJNO 
[Director] 

............................ / d ~ / z L - c $ -  
DANIEL MAGTOTO BASCO 
[Director] 

CERTIFICATE OF THE PROMOTERS 

The foregoing constitutes full, true and plain disclosure of all material 
facts relating to t by this Prospectus as required by 
the Securities Act [ its regulations. 

Y ' '  
hL4h .................. c 4 L . L : .  C@4.%. s.. . J.@&4 
ALLEN CHONN CEASAR SANTOS TIOJ 
[ Promoter 3 [Promoter] [Promoter] 

CERTIFICATE OF THE AGENTS 

To the best of our knowledge, information and belief, the foregoing constit- 
utes full, true and plain disclosure of all material facts relating to the 
securities offered by this Prospectus as required by the Securities Act 
[British Columbia] and its regulations. 

UNION SECURITIES LTD> 

Per : 

L 




