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I NT RODUCT I O N  
-a 

General 
._ 

A t  t h e  r e q u e s t  of R.A.  Po l lock ,  Vice P r e s i d e n t  of Coas toro  Resources  Limi ted ,  t h e  
wri ter  completed a p re l imina ry  e v a l u a t i o n  of h i s t o r i c a l  d a t a  p e r t a i n i n g  t o  t h e  
P r incess  Royal I s l a n d  area between June 29 and J u l y  6 ,  1981. 

Examination of t h e  i n i t i a l  3 Cougar c la ims  (1 ,2 ,3)  w a s  c a r r i e d  ou t  by t h e  writer, 
accompanied by 2 a s s i s t a n t s ,  between J u l y  7 and 10, wi th  t r a n s p o r t a t i o n  by h e l i c o p t e r  
from P r i n c e  Ruper t ,  170 km northwest  of t h e  p rope r ty .  The w r i t e r  s t a k e d  an a d d i t i o n a l  
3 Cougar claims (4 ,5  & 6) f o r  Coastoro a t  t h a t  t i m e .  

De ta i l ed  e v a l u a t i o n  of h i s t o r i c a l  d a t a  p e r t a i n i n g  t o  t h e  Surf I n l e t  mining area, in-  
c luding  s t e r e o s c o p i c  examinat ion of a i r  photography,  w a s  completed by t h e  writer be- 
tween J u l y  ll and August 8 ,  cu lmina t ing  i n  a "Report on t h e  Cougar P rope r ty"  f o r  
Coastoro da t ed  August 8 ,  1981. 

Between September 8 and 30, a 2- ten t  base  camp w a s  e s t a b l i s h e d  on Bear Lake, w i th  
m o b i l i z a t i o n  by s i n g l e  Otter  a i r c r a f t  from P r i n c e  Rupert  (3 t r i p s ) .  A 4-man crew 
c a r r i e d  ou t  reconnaissance  p rospec t ing  and s i l t  and s o i l  sampling on a l l  of t h e  
Cougar c l a ims .  A 4-man i n f l a t a b l e  boa t  w i t h  a 10 horsepower outboard  motor w a s  used 
t o  f e r r y  t h e  sampling c r e w s  t o  and from t h e  r econna i s sance  l i n e s .  Provid ing  t h a t  
f looding  i s  n o t  e x c e s s i v e ,  t h e  t e n t  frames and base  camp w i l l  be  used f o r  e x p l o r a t i o n  
i n  subsequent  y e a r s .  Demobil izat ion w a s  by Beaver a i r c r a f t  t o  P r i n c e  Rupert  (2 t r i p s ) .  

Some d a t a  p rocess ing  w a s  completed between October 5 and 1 5 ,  and t h e  ba l ance  between 
November 1 2  and December 7 ,  t h e  d a t e  of t h i s  r e p o r t .  The l a s t  96 geochemical ana ly-  
ses f o r  go ld  were r ece ived  by te lephone  on Dec.1. 

Locat ion & Access 

A s  shown on F i g u r e s  1 and 2 ,  t h e  Cougar P rope r ty  is  on P r i n c e s s  Royal I s l a n d ,  t h e  
f o u r t h  l a r g e s t  i s l a n d  i n  B . C . ,  i n  t h e  c e n t r a l  c o a s t a l  area approximate ly  580 km 
northwest  of Vancouver, 170 km s o u t h e a s t  of P r i n c e  Ruper t ,  and 165 km s o u t h e r l y  of 
Terrace.  Access i s  by boa t  t o  t h e  head of Surf  I n l e t ,  3 km w e s t e r l y  of t h e  claims, 
o r  by f l o a t  p l a n e  o r  h e l i c o p t e r  t o  Bear, Cougar, o r  Anchor Lakes.  

The geographic  l o c a t i o n  is  53'03' n o r t h  l a t i t u d e  and 128'52' w e s t  l ong i tude .  

The magnetic d e c l i n a t i o n  i s  25.7' eas t ,  dec reas ing  a t  2 . 8  minutes  p e r  year .  

Physiography 

The Surf I n l e t  go ld  mining area is  c l o s e  t o  t h e  wes tern  border  of  t h e  K i t i m a t  
Ranges, a s u b d i v i s i o n  of t h e  Coast Mountains and Coast Mountain Area, a d j a c e n t  t o  
t h e  Hecate Lowland, a s u b d i v i s i o n  of t h e  Hecate Depression and C o a s t a l  Trough. 
These phys iographic  s u b d i v i s i o n s  a r e  p a r t  of t h e  Western System of t h e  Canadian 
C o r d i l l e r a .  
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Locat i on  

I ?b' I ,bp Aug. '81 1:6,000,000 CMA 

F i g .  1 
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128'50' 

53'05 ' 

From: NTS 1:50,000 
103H/2 Butedale 1974 Fig. 2 
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A s  shown on F igure  2 ,  southwest  of Bear Lake ( s u r f a c e  e l e v a t i o n  about  27 m above 
sea l e v e l ) ,  t h e  t imbered s l o p e s  r ise  s t e e p l y  t o  about  650 m on t h e  claims, and 
n o r t h e a s t  of t h e  l a k e ,  t h e  s t e e p ,  f r e q u e n t l y  p r e c i p i t o u s  s l o p e s  rise t o  more t h a n  
915 m. I n  t h e  Cougar and Anchor Lakes areas, t h e  s l o p e s  are somewhat less s t e e p ,  
r i s i n g  t o  760 m ASL on t h e  t imbered  r i d g e l i n e  between t h e  l a k e s .  Anchor Lake i s  
about  80 m ASL (52 m above Bear Lake) .  

Timber, Water, Power, C l i m a t e  

Some e a s i l y  a c c e s s i b l e  t imber  w a s  logged from t h e  f l a t  v a l l e y  areas immediately east 
of Bear Lake du r ing  t h e  e a r l y  1900s,  r e l a t e d  t o  c o n s t r u c t i o n  of t h e  Surf and Pugs ley  
mines. Cedar and hemlock t o  1 . 2  m i n  d i ame te r  a r e  common on t h e  t imbered s l o p e s ,  
a l though by f a r  t h e  m a j o r i t y  of  c o n i f e r s  are  less than  0.4 m. Above 500 m ele- 
v a t i o n ,  s c rub  c e d a r ,  j u n i p e r ,  and p i n e  become i n c r e a s i n g l y  p r e v a l e n t .  For  mining 
purposes ,  t h e r e  i s  a p l e n t i f u l  supp ly  of t imber .  

Abundant f r e s h  water is  a v a i l a b l e  from t h e  t h r e e  major  l a k e s ,  Bear, Cougar, and 
Anchor, bo th  f o r  e x p l o r a t i o n  and f o r  m i l l i n g  purposes .  I n  a d d i t i o n ,  numerous 
small c r e e k s  should  p rov ide  adequa te  water f o r  diamond d r i l l i n g  i n  many areas 
remote from t h e  l a k e s .  

Power f o r  t h e  Surf and Pugs ley  mines w a s  o b t a i n e d  from a l o w  head (27m) hydro p l a n t  
l o c a t e d  a t  t h e  o u t l e t  o f  Cougar Lake i n t o  t h e  ocean a t  t h e  head of  Surf  I n l e t .  The 
o u t l e t  w a s  dammed t o  raise t h e  level of  Cougar and Bear Lakes.  The p l a n t  r e p o r t e d l y  
has  been d ismant led .  The 52 m head between Anchor and Cougar Lakes appears  t o  o f f e r  
g r e a t e r  p o t e n t i a l  f o r  a d d i t i o n a l  hydro power g e n e r a t i o n .  

The Surf I n l e t  gold area h a s  a mean annua l  p r e c i p i t a t i o n  i n  excess  of  350 c m ,  inc lud-  
i n g  about 1 m of  snow. Temperatures ,  t y p i c a l  o f  coas t a l .B .C . ,  are moderate.  Explor- 
a t i o n  and mining may be conducted r e a d i l y  throughout  t h e  yea r .  

H i s to ry  

The f i rs t  claims s t aked  i n  t h e  Skeena Mining D i v i s i o n  were t h o s e  a s s o c i a t e d  w i t h  
t h e  d i scove ry  of go ld-bear ing  q u a r t z  f l o a t  from t h e  v e i n s  of  t h e  Surf  and Pugs ley  
mines,  which a d j o i n  t h e  Cougar c la ims  on t h e  n o r t h .  The Belmont Canadian Mines 
Limited (name changed t o  Belmont-Surf I n l e t  Yines L imi t ed )  c o n s t r u c t e d  a 300 tpd  
c o n c e n t r a t o r ,  and,  between 1917 and mid-1926 when t h e  m i l l  w a s  d i smant led ,  mined 

and m i l l e d  836,500 t o n s  of o r e  which y i e l d e d  322;297 oz Au, 176,734 oz Ag, and 
5,244,772 l b  Cu. The p r i c e  of go ld  w a s  $20.67 p e r  Troy ounce,  and ,  w i t h a r e p o r t e d  
go ld  recovery  of 92%, t h e  o r e  g rade ,  o r  head g rade ,  w a s  approximate ly  0.42 oz Au/T 
(14.4 g Au/ t ) .  

Commencing i n  1930, P r i n c e s s  Royal Gold Yines  Limi ted  (name changed t o  Surf I n l e t  
Consol ida ted  Gold ?lines Limi ted)  r e -eva lua ted  t h e  Surf and Pugsley mines,  and ,  
fo l lowing  t h e  i n c r e a s e  i n  t h e  p r i c e  of  go ld  t o  $35.00/oz i n  1934, i n s t a l l e d  m i l l i n g  
equipment w i t h  an  i n i t i a l  c a p a c i t y  of 25 t p d .  
throughput  t o  50 t p d ,  and t h e n  t o  more t h a n  109 tpd .  
1942, when w a r t i m e  r e s t r i c t i o n s ,  i n  p a r t i c u l a r  a c r i t i c a l  s h o r t a g e  of s k i l l e d  l a b o u r ,  
fo rced  c l o s u r e  of t h e  mine, a n  a d d i t i o n a l  166,500 tons r e p o r t e d l y  were m i l l e d .  The 
head grade  appea r s  t o  have dropped t o  about  0.37 oz/T (12.7 g A u / t ) ,  p lus  r ecove red  
v a l u e s  i n  Ag and Cu. 

Equipment a d d i t i o n s  inc reased  t h e  
Between 1935 and t h e  end of  
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A f t e r  t h e  w a r ,  i n  1946 and 1947, a d d i t i o n a l  underground t u n n e l i n g  and diamond d r i l -  
l i n g  w a s  c a r r i e d  ou t  i n  t h e  Pugs ley  mine workings .  No o t h e r  s i g n i f i c a n t  e x p l o r a t i o n  
work appea r s  t o  have been done i n  t h e  area s i n c e  t h a t  t i m e .  Following name changes 
t o  Surf I n l e t  Consol ida ted  Mines L i m i t e d  and Western Surf  I n l e t  Mines Limi ted ,  a 
merger w i th  Matachewan Consol ida ted  Mines Limi ted  w a s  e f f e c t e d  i n  1965. 

When t h e  writer examined t h e  Cougar claims f o r  Coas toro  i n  e a r l y  J u l y ,  1981, two 
s u r f a c e  diamond d r i l l s  were b e i n g  employed t o  t e s t  t h e  30- t o  90-m w i d e  Surf and 
Pugsley s h e a r  s t r u c t u r e s  f o r  a d d i t i o n a l  o r e :  e i t h e r  l a r g e  tonnagel low grade  o r e  
mineable  by open p i t  t echn iques ,  o r  small tonnage lh igh  grade o r e  mineable  by under- 
ground s t o p i n g  t echn iques  ( a s  i n  t h e  p r e v i o u s  o p e r a t i o n ) .  Cominco Limited i s  t h e  
o p e r a t o r  f o r  t h e  t h r e e  j o i n t  v e n t u r e  p a r t n e r s ,  Cominco, P l a c e r  Development Limi ted ,  
and Matachewan Consol ida ted  Mines L imi t ed .  

Although t h e  area covered by t h e  e x i s t i n g  1 4  Cougar claims undoubtedly w a s  p rospec ted  
thoroughly  i n  t h e  e a r l y  1900s,  t h e  w r i t e r  w a s  unab le  t o  f i n d  any d e s c r i p t i o n  of such  
a c t i v i t y .  The C a s s i e  a d i t ,  on ly  250 m on s t r i k e  from t h e  Cougar claims r e p o r t e d l y  
w a s  d r i v e n  on a u r i f e r o u s  p y r i t i c  q u a r t z  v e i n i n g  t y p i c a l  of t h e  Surf and Pugsley 
mines o r e  s t r u c t u r e  which can  be  t r a c e d  f o r  more than  6 km on s t r i k e  t o  t h e  n o r t h .  

P rope r ty  

F igu re  3 shows t h e  14-claim Cougar P r o p e r t y  t o t a l l i n g  160 u n i t s  i n  two groups,  
Cougar (75 u n i t s )  and Anchor (85 u n i t s ) .  A l l  claims have been t r a n s f e r r e d  t o  t h e  
o p e r a t o r ,  Coastoro Resources Limi ted .  Three c la im numbers (4 ,5  & 6)  u n f o r t u n a t e l y  
were d u p l i c a t e d  by t h e  c o n t r a c t  claim s t a k e r ;  however, d i f f e r e n t  r e c o r d  numbers 
e f f e c t i v e l y  d i s t i n g u i s h  between t h e  c la ims .  

The l o c a t e d  minera l  c l a ims  are  t a b u l a t e d  below, and c u r r e n t  e x p i r y  d a t e s  w i l l  b e  ex- 
tended by a p p l i c a t i o n  of t h e  assessment  work d e s c r i b e d  i n  t h i s  r e p o r t :  

Group Claim 
N a m e  

Cougar Cougar 1 
Cougar 2 
Cougar 3 
Cougar 4 
Cougar 5 
Cougar 6 
Cougar 4 
Cougar 5 

Anchor Cougar 6 
Cougar 7 
Cougar 8 
Cougar 9 
Cougar 10 
Cougar 11 

U n i t s  

6 
2 

1 2  
15 

4 
1 2  
16  
8 

75 

18 
18 

6 
3 

20 
20 
85  

- 
- 

- 
- 

Record 
Number 

2614 
2615 
2767 
3119 
3120 
3121 
3195 
3196 

3197 
3198 
3199 
3200 
3201 
3202 

Record 
Date 

O c t  .1/8c) 
O c t  ,1180 
J a n .  16 /81  
J u l .  10181 
J u l .  10181 
J u l  .10/81 
Aug. 31/81 
Aug .31/81 

Aug .31/81 
Aug .31/81 
Aug .31/81 
Aug .31/81 
Aug. 31/81 
Aug. 31/81 

Expiry 
Date 

Oct .1/84 
Oct .1/84 
Jan .  16/84 
J u l .  10/82 
J u l .  10/82 
J u l .  113182 
Aug .31/82 
Aug .31/82 

Aug. 31/82 
Aug .31/ 82 
Aug .31/82 
Aug. 31/82 
Aug .31/82 
Aug .31/82 
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Addi t iona l  c l a ims  
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) P l a c e r  Development 
and Flatachewan 
Consol ida ted  

JEN 3 

53'05 

- 

From: B.C.  C l a i m  Map ?I 103H/215 
Fig .  3 
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Work Done 
.S 

Geologica l  and geochemical  work completed by t h e  wr i te r  c o n s i s t e d  of  more t h a n  20 km 
of r econna i s sance  p r o s p e c t i n g ,  i n c l u d i n g  20 s i l t  samples ,  2 s o i l  samples ,  and 3 rock  
geochem samples .  I n  a d d i t i o n ,  5 r econna i s sance  s o i l  l i n e s  t o t a l l i n g  6 km were r u n ,  
from which 35 s i l t  and 94 s o i l  samples  were c o l l e c t e d ,  p l u s  3 rock  geochem samples .  
I n  t o t a l ,  157 samples  were c o l l e c t e d .  
a t  a s c a l e  o f  1:20,000 by t h e  w r i t e r  u s i n g  s t e r e o s c o p i c  examinat ion .  
two 9'x12'  w a l l  t e n t s ,  connected wi th  a k i t c h e n  and shower area, w a s  e s t a b l i s h e d  on 
Bear Lake. 

A i r  photo l i n e a r s  were p l o t t e d  on 5 photographs  
A b a s e  camp w i t h  

GEOLOGICAL AND GEOCHEMICAL SURVEYS 

General  

The s t e e p e s t  and h i g h e s t  s l o p e s  on t h e  Cougar P r o p e r t y  i n e v i t a b l y  are well-exposed 
bedrock areas. S c a t t e r e d  c l i f f s  a l s o  occur  on most s t e e p ,  t imbered  s l o p e s ;  and 
bedrock i s  modera te ly  abundant  a l o n g  t h e  channels  of t h e  l a r g e r  run-off  c r e e k s ,  
e s p e c i a l l y  i n  areas w i t h  s t e e p  g r a d i e n t s .  Outcrop is r e l a t i v e l y  scarce on a l l  o t h e r  
t imbered s l o p e s .  Overall ,  t h e  bedrock exposure ave rages  about  10 t o  15%. 

The e f f e c t s  of c o n t i n e n t a l  g l a c i a t i o n  du r ing  t h e  P l e i s t o c e n e  epoch appea r  t o  b e  re- 
s t r i c t e d  t o  rounded mountain peaks ,  rounded b o u l d e r s  i n  t h e  c r e e k  beds ,  and p o s s i b l y  
a g e n e r a l  t h i n  mant le  of g l a c i a l  s and ,  w i t h  some g r a v e l .  Because o f  t h e  i n e v i t a b l e  
t h i c k ,  o r g a n i c  r o o t  mat, no exposures  of sand and g r a v e l  t h a t  could  b e  i d e n t i f i e d  
p o s i t i v e l y  as g l a c i a l  i n  o r i g i n  were i d e n t i f i e d ,  even a long  t h e  banks of  t h e  l a r g e r  
c reeks .  No e s k e r s  o r  mora ines  were observed .  

Ferrohumic podzo l i c  s o i l s  w e r e  poor ly  t o  moderately developed i n  a l l  t imber-covered 
areas. A t h i c k  (0.1 t o  0 . 3  m), root-matted o r g a n i c  l a y e r  made sampling t h e  B zone 
q u i t e  d i f f i c u l t  u s ing  a grubhoe;  however, t h e  samplers  p r e f e r r e d  u s i n g  grubhoes ove r  
b a i l - t y p e  s o i l  auge r s .  A t  lower  e l e v a t i o n s ,  t h e  B-zone s o i l  l a y e r  occur red  a t  
dep ths  from 0 . 3  t o  0 .4  m y  w h i l e  a t  h i g h e r  e l e v a t i o n s  w i t h  s t e e p e r  g r a d i e n t s ,  t h e  B 
zone occurred  a t  0.1 t o  0 .2  m d e p t h s .  F l a t  areas g e n e r a l l y  were wa te r - sa tu ra t ed .  
A t  h ighe r  e l e v a t i o n s  w i t h  s c r u b  c o n i f e r  growth, and c l o s e  t o  bedrock t h e  s o i l  develop- 
ment was poor .  S u f f i c i e n t  s i l t  normally w a s  p r e s e n t  i n  t h e  numerous small c r e e k s  t o  
j u s t i f y  t a k i n g  stream sediment  samples .  

Geology 

The p r i n c i p a l  s o u r c e  of r e g i o n a l  geology in fo rma t ion  is GSC Paper 70-41 by J .  A .  
Roddick. F i g u r e  4 w a s  p repared  from t h e  map (23-1970) which accompanies t h e  Paper .  

P r i n c e s s  Royal I s l a n d  i s  nea r  t h e  w e s t e r n  boundary of  t h e  200-km wide Coast  Crys t -  
a l l i n e  Bel t ,  and i s  comprised p r i n c i p a l l y  of p l u t o n i c  rocks  of  e a r l y  t o  middle  Cre- 
t aceous  age.  Moderately da rk  ho rnb lende -b io t i t e  q u a r t z  d i o r i t e  ( u n i t  8b) p r e v a i l s  
i n  t h e  claims area: bo th  massive and g n e i s s i c  v a r i e t i e s  occur ,  and sphene and 
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prom: Y T S  1 : 250,000 196 3 
103 H Douglas Channel 

128'45 ' 

Regional Geology 

Aug.'81 . 1 : 250,000 CMA 

COASTORO RESOURCES LIMITED 

Surf  I n l e t  COUGAR PROPERTY B.C 

GSC Paper 70-41 
J . A .  Roddick Map 23-1970 F ig .  4 
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LEGEND 

STRATIFIED ROCKS 

PLEISTOCENE AND RECENT [ T I  Alluvium and glacial deposits N 
0 z 

UPPER MIOCENE (?)  
Basalt flows (pillows common) 

MIDDLE JURASSIC 
HAZELTON GROUP 
Greenstone, siliceous tuff. calcareous and 
micaceous quartzite, breccia. g r e p a c k e .  
argillite, slate 

LOWER JURASSIC ( 7 )  OR 
UPPER TRIASSIC ( ? )  

PERMIAN ( ? )  AND/OR OLDER 
Mainly metasediments: 2a. hornhlcnde- 
biotite-plagioclase amphibolite and schist; 
biotite schist (locally garnetiferous). 
kyanite-staurolite-almandine mica schist, 
aericite-epidote schist, sillimanite-quartz- 
plagioclase gneiss. graphitic schist. quart- 
zite, crystalline limestone; conglomerate; 
lit-par-lit gneiss. agmatite m d  minor 
granitic rock; 3b. mainly thinly laminated 
micaceous quartzite; crystalline lime- 
stone, skarn. schist; 2c. mainly m s s i v e  
to thick beddcd crystalline limcstonc; 
2d, mainly thin bcddcd crystalline lime- 
stone. skarn, intercalated quartLite and 
schist 

121 

PLUTONIC ROCKS 
(Age of formation and intrusion unknown) 

loa. mainly biotite quartz monzonite; 
lob. biotite hornblende quartz monzon- 
ite; 1Oc. leucoquartz monzonite or 
granite; 1Od. aplitic, garnetiferous quartz 
monzonite 

Granodiorite: Sa. biotite only; 9b. biotite 191 hornblende; 9c. hornblende biotite; 
9d, sheared granodiorite and gneiss; 9c. 
fine-grained, even textured granodiorite 

Quartz diorite: 6a. biotite hornblende; 
8b. hornblende biotite; 8c. hornblende- 
chlorite; a, hornblende only; Se. quartz 
diorite and abundant gneiss 

Diorite: 7a. biotite hornblende; Ib, 171 hornblende and hornblende-biotite 

[TI Gabbro 

Basic complexes: 5a. gabbro-diorite- 
migmatite complex; Sb, gneissic diorite- 
migmatite complex 

From: GSC Map 23-1970 

J . A .  Roddick 

Granitoid gneiss. gneissic quartz diorite, 
rusty fine graincd gneiss and schist, 
migmatite; minor garnet-sillimanite- 
biotite schist, crystalline 1 imestone, 
diopsidic skarn, garnet-staurolite-k).anite 
schist; l a ,  agmatite 

- _ _ - -  Geological boundary (approximate or assumed) 

Limit of alluvium. . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 

Foliation (horizontal. inclincd. vertical, dip unknown). . . . . .  .--k/// 
Anticlfne 

Fault (approximate. assumcd) . . . . . . . . . . . . . . .  . r H M M . N L I  

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

W i n g  (horizontal, inclined. vertical) . . . . . . . . . . . . . . .  + // 

*-+- 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
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e p i d o t e  are  common. Hornb lende -b io t i t e  g r a n o d i o r i t e  ( u n i t  9c)  comprises  t h e  somewhat 
younger Buteda le  p l u t o n  about  8 km n o r t h e a s t  o f  Bear and Cougar Lakes.  

The o l d e s t  rocks  i n  t h e  area a re  Permian o r  o l d e r  metasediments comprised of t h i n -  
bedded impure q u a r t z i t e s  w i t h  i n t e r l a y e r s  of q u a r t z - f e l d s p a r - b i o t i t e  s c h i s t  o r , s i l t y  
l imes tone ,  conglomerate ,  s ands tone ,  and a r g i l l i t e  ( u n i t  2b) .  Exposures a r e  found 
nea r  Buteda le  on t h e  n o r t h e a s t  c o a s t  o f  t h e  i s l a n d ,  a t  a few l o c a t i o n s  on t h e  nor th-  
w e s t  c o a s t ,  and nea r  t h e  head of Surf  I n l e t .  The metasediments  occur  as l a r g e  s c r e e n s  
o r  i s l a n d s  i n  complex b a s i c  p l u t o n i c  r o c k s .  

The o l d e s t  p l u t o n i c  rocks  are  b a s i c  complexes t h a t  encompass t h e  above metasediments:  
a gabbro-diorite-migmatite complex ( u n i t  5 a ) ,  and a g n e i s s i c  d io r i t e -migmat i t e  com- 
p l e x  (wi th  no gabbro) ( u n i t  5b) .  The l a t t e r  t y p e  i s  more common on P r i n c e s s  Royal 
I s l a n d ,  and is c h a r a c t e r i z e d  by e p i d o t e  and c h l o r i t e ,  and by numerous metasedimentary 
sc reens .  "The d i o r i t e  phase  h a s  c l e a r l y  formed by g r a n i t i z a t i o n  of  metasedimentary 
and metavolcanic  rock."  

While t h e  geology of t h e  Surf and Pugsley mines i s  f a i r l y  w e l l  documented, t h e r e  i s  
no p u b l i c a l l y  a v a i l a b l e  d a t a  p e r t a i n i n g  s p e c i f i c a l l y  t o  t h e  Cougar claims area. 
Never the less ,  i t  i s  appa ren t  t h a t  t h e  f a u l t  s t r u c t u r e  which h o s t s  t h e  o r e  zones of  
t h e  Surf and Pugsley mines p e r s i s t s  southward o n t o  t h e  Cougar claims, and t h e  geo- 
l o g i c a l  s e t t i n g  i s  s imilar .  F i g u r e  5 shows t h e  g e o l o g i c a l  p l a n s  and c r o s s  s e c t i o n s  
of t h e  Surf  and Pugsley mines from t h e  1948 C I M  p u b l i c a t i o n  " S t r u c t u r a l  Geology of 
Canadian O r e  Deposi ts" .  

A l a r g e ,  complex f a u l t  zone i s  t h e  p r i n c i p a l  f e a t u r e  of t h e  mine area, and t h e  f a u l t  
has  been t r a c e d  on t h e  ground f o r  approximate ly  4% km. Examination of r e c e n t  a i r  
photography (1978)  by t h e  w r i t e r  i n d i c a t e s  t h a t  t h e  zone p e r s i s t s  f o r  a t  l eas t  a n  
a d d i t i o n a l  2 km t o  t h e  n o r t h ,  and a l s o  may p e r s i s t  f o r  a n  a d d i t i o n a l  6 km, o r  more, 
t o  t h e  sou th .  

A s c r e e n  of  metasediments  and me tavo lcan ic s  "which h e r e  is  composed mainly of q u a r t z  
d i o r i t e  and bo rde r ing  gne i s ses"  ( u n i t  5 a ? )  i s  "bes t  p re se rved  i n  t h e  n o r t h  Surf 
workings", and grades  i n t o  "pa ragne i s s  and i n j e c t i o n  g n e i s s "  f u r t h e r  s o u t h  i n  t h e  
Pugsley workings.  
t o  2,000 f e e t  (300 t o  600 m) wide." 

Roddick s ta tes  t h a t  " t h e  s c r e e n  of  hornblende  g n e i s s  is  1,000 

I n  t h e  mine area t h e  f a u l t  zone i s  "broadly  convex toward t h e  w e s t " ,  and c o n s i s t s  
of "two o r  more p a r a l l e l  o r  s u b p a r a l l e l  s h e a r  zones from a few inches  t o  30 f e e t  
(0 .1  t o  9 m) t h i c k . "  I n  p l a c e s  t h e  f a u l t s  are 150 t o  200 f e e t  (45 t o  60 m) a p a r t ,  
and c r o s s o v e r s  o r  loop s t r u c t u r e s  are  common. The ave rage  d i p  i s  45' w e s t .  

Vein q u a r t z  was in t roduced  i n t o  r e c e p t i v e  areas o f  t h e  f a u l t  system, o f t e n  r e l a t e d  
t o  warps o r  bends i n  t h e  f a u l t  zone. I n d i v i d u a l  v e i n s  v a r y  from 100 t o  1,000 f e e t  
(30 t o  300 m) i n  l e n g t h ,  and 2 t o  40 f e e t  (0.6 t o  12  m) i n  t h i c k n e s s .  Gold v a l u e s  
a r e  conf ined  t o  p y r i t e  which o c c u p i e s  up t o  25% of t h e  v e i n  material (by volume). 

The f i r s t  s t a g e  of  q u a r t z - p y r i t e  v e i n  m i n e r a l i z a t i o n  was seamed by a l a t e r  qua r t z -  
p y r i t e - c h a l c o p y r i t e  s t a g e  which c a r r i e d  most of  t h e  gold  v a l u e s .  Gold occur s  ove r  
a v e r t i c a l  i n t e r v a l  of  more t h a n  3300 f e e t  (1000 m), and t h e  d e p o s i t  h a s  not  been  
d e l i m i t e d  a t  depth .  
i t e ,  and molybdeni te  occur  i n  minor amounts.  

Anker i t e  sometimes o c c u r s  i n  major amounts,  and c a l c i t e ,  ch lo r -  

I n  18 y e a r s  w i t h  recorded  p roduc t ion ,  between 1916 and 1942, more than  1.0 m i l l i o n  
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t o n s  averaging  i n  t h e  o r d e r  o f  Q.41 oz Au/T (14 g Au/ t )  were mined and processed .  
Payment a l s o  w a s  r ece ived  f o r  s i l ve r  and copper  v a l u e s :  
(7  g Ag/ t )  and 0.32% Cu were recovered  ( m i l l  r e c o v e r i e s  f o r  t h e s e  elements  are n o t  
known). From a n  e x p l o r a t i o n  geochemis t ry  s t a n d p o i n t ,  more t h a n  3000 ppm Cu i n  t h e  
q u a r t z  v e i n s  should  make copper  a n  e x c e l l e n t  p a t h f i n d e r  f o r  go ld  m i n e r a l i z a t i o n .  

about  0.2 oz Ag/T 

The 20 km of r econna i s sance  p r o s p e c t i n g ,  i n c l u d i n g  s i l t ,  rock ,  and s o i l  sampling,  
completed by t h e  writer d i d  n o t  add s i g n i f i c a n t l y  t o  t h e  g e o l o g i c a l  p i c t u r e .  The 
t r a v e r s e s  and geochemical d a t a  are  shown on F i g u r e  6 i n  t h e  pocket  of  t h e  r e p o r t .  
Hornblende-b io t i te  q u a r t z  d i o r i t e  v a r i e d  from a l l  degrees  of g n e i s s o s i t y  (weak t o  
s t r o n g )  t o  massive.  

An i ron - s t a ined  a n d e s i t e  dyke d i p p i n g  v e r t i c a l l y  , and s t r i k i n g  350°/1700 was observed 
on l i n e  A a t  400 m: rock  geochem s a m p l e  R-6 con ta ined  57 ppm Cu, much h ighe r  than 
t h e  5 t o  10 ppm Cu t y p i c a l  of t h e  q u a r t z  d i o r i t e .  Quartz  f l o a t  a t  t h i s  l o c a t i o n  
c a r r i e d  no s i g n i f i c a n t  v a l u e s  - rock  geochem sample R-4. 

Rock geochem sample R-1 ,  from a 0 . 2  m bou lde r  o f  p y r i t i c  v e i n  q u a r t z  from t h e  creek 
a t  t h e  s o u t h  end of t h e  Surf-Pugsley Ore S t r u c t u r e  con ta ined  5110 ppb Au (0.15 oz/T) 
and only  7 ppm Cu. 
of d e t a i l e d  i n v e s t i g a t i o n .  

The e x t e n s i o n  of  t h i s  v e i n  o n t o  t h e  Cougar P rope r ty  i s  worthy 

Barren-looking w h i t e  q u a r t z  w i t h  minor p y r i t e ,  rock  geochem sample R-3,  i n  a 0 .1  m 
w i d e  f r a c t u r e - f i l l i n g  i n  massive q u a r t z  d i o r i t e  a t  800 m on l i n e  B con ta ined  no 
s i g n i f i c a n t  v a l u e s .  The s t r i k e  w a s  85O/265', and d i p  750 sou th .  

S t rong ly  shea red ,  a l t e r e d ,  and s i l i c i f i e d  q u a r t z  d i o r i t e  from t h e  East F a u l t ,  rock  
geochem sample R-2, d i d  no t  c o n t a i n  anomalous copper  o r  go ld  va lues .  

S i m i l a r l y ,  bar ren- looking  q b a r t z  f l o a t  a t  975 m on l i n e  A ,  rock  geochem sample R-5, 
conta ined  no i n t e r e s t i n g  v a l u e s .  

A i r  Photo L i n e a r s  

F igu re  7 ,  i n  t h e  pocket  of t h e  r e p o r t  shows t h e  l i n e a r s  t h a t  appear  on a i r  photo- 
graphs of  t h e  Surf  I n l e t  area when viewed s t e r e o s c o p i c a l l y .  Both major and minor 
f r a c t u r e s ,  j o i n t s ,  s h e a r s ,  and f a u l t s  are  r e p r e s e n t e d  by t h e  l i n e a r s .  
l i n e a r s  p r e v a i l  , fo l lowed by ENE-WSW, ESE-WNW and WJ-SSE d i r e c t i o n s .  

N-S and E-!.J 

The l o c a t i o n  o f  t h e  p r o d u c t i v e  Surf-Pugsley Ore S t r u c t u r e  is  i n d i c a t e d ,  and is  re- 
presented  by weak t o  moderate " l i n e a r s " .  
w i th  e l e v a t i o n  changes i n  t h e  o r d e r  o f  900 m (3000 f t ) ,  and a g e n e r a l  convex w e s t -  
e r l y  shape ,  r e s u l t s  i n  a somewhat d e c e p t i v e ,  s inuous  c o n f i g u r a t i o n .  The most pro- 
d u c t i v e  area on t h e  s t r u c t u r e  appea r s  t o  b e  c h a r a c t e r i z e d  by a n  inc reased  f r a c t u r e  
d e n s i t y ;  and i t  may b e  s i g n i f i c a n t  t h a t  t h e  area on t h e  Cougar P rope r ty  east and 
s o u t h e a s t  o f  t h e  b a s e  camp shows a s i m i l a r  i n c r e a s e d  f r a c t u r e  d e n s i t y .  

The 45' west d i p  of t h e  s t r u c t u r e ,  coupled 

The East F a u l t ,  a long  t h e  s o u t h  w e s t  s h o r e  of  Anchor Lake, i s  de f ined  by s t r o n g  
l i n e a r s .  
s t r u c t u r e ,  con ta ined  no s i g n i f i c a n t  go ld  o r  copper  v a l u e s .  
o r  merges w i t h  t h e  Surf-Pugsley Ore S t r u c t u r e  i n  a n  area of h igh  f r a c t u r e  d e n s i t y  
about 1 km e a s t e r l y  of t h e  b a s e  camp on Bear Lake. 

Rock geochem sample R-2, from shea red  and a l t e r e d  q u a r t z  d i o r i t e  on t h i s  
The East F a u l t  c r o s s e s  

Nor thwes ter ly  of t h i s  j u n c t i o n ,  
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t h e  East F a u l t  a p p e a r s  t o  s p l i t  i n t o  s e v e r a l  b ranches  which merge wi th  t h e  West F a u l t  
between 0.5 and 2.5 km n o r t h e r l y  of  t h e  base  camp. 

The West F a u l t  under Bear and Cougar Lakes,  s imilar  t o  t h e  East F a u l t ,  may o r  may 
not  b e  a s s o c i a t e d  w i t h  q u a r t z  v e i n i n g  and gold m i n e r a l i z a t i o n ;  however, t h e  obvious 
p a r a l l e l i s m  of t h e  Surf-Pugsley O r e  S t r u c t u r e  and t h e  West F a u l t  is  i n t r i g u i n g .  I n  
con junc t ion  w i t h  diamond d r i l l  t e s t i n g  of o t h e r  t a r g e t s  i n  t h e  area, t h e  wr i te r  
recommends t h a t  two o r  t h r e e  h o l e s  be d r i l l e d  a c r o s s  t h e  West F a u l t  (Bear Pen insu la  - 
450 m, Surf  River  - 150 m ,  Cougar I s l a n d  - 450 m). 

S i l t  and S o i l  Sampling 

Reconnaissance s o i l  sample t r a v e r s e s  were run  i n  timber-and overburden-covered areas 
between t h e  West and East F a u l t s  t o  a t t empt  t o  l o c a t e  o t h e r  areas of gold minerali-  
z a t i o n  s o u t h e a s t  of t h e  e s t a b l i s h e d  Surf-Pugsley O r e  S t r u c t u r e .  B-zone s o i l  samples 
(p rev ious ly  d e s c r i b e d )  w e r e  t a k e n  a t  50-m i n t e r v a l s  on 5 h o r i z o n t a l l y  chained com- 
p a s s  l i n e s  l e t t e r e d  A t o  E ,  t o t a l l i n g  6 km i n  l e n g t h .  Changes i n  t h e  d i r e c t i o n  of 
t h e  l i n e s  were made whenever n e c e s s i t a t e d  by l o c a l  topographic  c o n d i t i o n s  ( p r i n c i -  
p a l l y  c l i f f s ) .  S i l t  samples  were t aken  from streams i n t e r s e c t e d  by t h e  l i n e s .  
Flooding and a n  e x t e n s i v e  r e c e n t  t imber  "blowdown" made i t  ex t remely  d i f f i c u l t  t o  
run reconnaissance  l i n e s  s o u t h e a s t  of Cougar Lake. S ince  more t h a n  3000 ppm Cu 
were recovered  a t  t h e  Surf  and Pugsley mines,  i t  w a s  l o g i c a l  t o  a n a l y s e  a l l  geo- 
chemical samples f o r  copper ,  i n  a d d i t i o n  t o  gold.  A t o t a l  of 94 s o i l  samples and 
35 s i l t  samples  were c o l l e c t e d .  

The a n a l y t i c a l  t echn iques  employed by Bondar-Clegg, and t h e  i n d i v i d u a l  geochemical 
ana lyses  f o r  Cu and Au a re  inc luded  i n  Appendix I.  F igure  6 ,  i n  t h e  pocket  of  t h e  
r e p o r t ,  shows t h e  r econna i s sance  l i n e s  and a n a l y s e s ,  i nc lud ing  t h o s e  from t h e  
writer 's  20 km of r econna i s sance  p rospec t ing .  Graphica l  s t a t i s t i c a l  c a l c u l a t i o n s  
are shown i n  Appendix 11. 

I n  g e n e r a l ,  bo th  Cu and Au geochemical v a l u e s  are unusual ly  low f o r  t h i s  more o r  
less t y p i c a l  Coast Range q u a r t z  d i o r i t e  environment.  Even more s u r p r i s i n g ,  is t h e  
f a c t  t h a t  ve ry  s imilar  s i l t  and s o i l  va lues  were ob ta ined  by Cominco pe r sonne l  over  
t h e  p r o d u c t i v e  area of t h e  Surf-Pugsley Ore S t r u c t u r e  (pe r sona l  d i s c u s s i o n  w i t h  A .  
F r i e z e ,  Cominco P r o j e c t  G e o l o g i s t ) .  
va lues ,  anomalous areas have been i n d i c a t e d  which d e f i n i t e l y  warran t  follow-up pros-  
pec t ing  and sampling.  
equ iva len t  p o t e n t i a l  f o r  l o c a t i n g  gold m i n e r a l i z a t i o n  worthyof diamond d r i l l  
t e s t i n g .  

I n  s p i t e  of t h e  low magnitude of t h e  geochemical 

I n  t h e  w r i t e r ' s  o p i n i o n ,  no o t h e r  e x p l o r a t i o n  t echn ique  has  

A l l  anomalous Cu and Au v a l u e s  should be checked c a r e f u l l y  i n  t h e  f i e l d .  

De ta i l ed  VLF-EM surveying ,  employing t h e  J i m  Creek,  !dashington t r a n s m i t t e r  (18.60 
k Hz), could assist i n  d e f i n i n g  t h e  l o c a t i o n  of q u a r t z  v e i n i n g  i n  overburden-ob- 
scured areas, and a l l  g r i d s  should be  surveyed.  A t r i a l  d e t a i l e d  magnetometer su r -  
vey a l s o  would i n d i c a t e  whether t h i s  e x p l o r a t i o n  technique  were u s e f u l  i n  t a r g e t t i n g  
minera l ized  q u a r t z  v e i n s .  

S i l t  s ample  1, n e a r  t h e  b a s e  camp, y i e lded  a s t r o n g l y  anomalous 225 ppb Au. Addit-  
i o n a l  sampling upstream should  be completed t o  a t tempt  t o  l o c a t e  t h e  sou rce  of t h e  
va lues .  S i l t  samples  a l s o  should be  t aken  i n  t h e  l a r g e r  c reek  immediately s o u t h  
t h a t  d r a i n s  t h e  Surf-Pugsley Ore S t r u c t u r e .  
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Line A. Very weak Cu and Au s o i l  v a l u e s  a t  950 m l i k e l y  are a s s o c i a t e d  wi th  mine ra l i -  
z a t i o n  from t h e  s t r i k e  e x t e n s i o n  of  t h e  Surf-Pugsley O r e  s t r u c t u r e .  Pros- 
p e c t i n g ,  g r i d  s o i l  sampling,  and VLF-EM surveying  should b e  completed i n  
t h i s  area, which c o i n c i d e s  w i t h  a h igh  d e n s i t y  of a i r  photo l i n e a r s .  

L ine  C.  Weakly and modera te ly  anomalous Cu s o i l  and s i l t  v a l u e s  between 300 and 400 m, 
p l u s  some anomalous Au s i l t  v a l u e s ,  are very  i n t e r e s t i n g ,  and should b e  
fol lowed up w i t h  p r o s p e c t i n g ,  g r i d  sampling,  and VLF-M and magnetometer su r -  
veying.  A s t r o n g  nor thwes t  t r e n d i n g  l i n e a r ,  p l u s  a g e n e r a l  h igh  d e n s i t y  o f  
a i r  photo l i n e a r s ,  bo th  of which ex tend  1000 m s o u t h e a s t e r l y  t o  l i n e  E,  
sugges t  t h a t  s i g n i f i c a n t  bedrock m i n e r a l i z a t i o n  may be p r e s e n t .  

L ine  E. Only a few s o i l  samples were t aken  on t h i s  l i n e ,  t h a t  w a s  c o n t r o l l e d  and 
t e rmina ted  by d i f f i c u l t  topography. The moderately and s t r o n g l y  anomalous 
Au s i l t  v a l u e s  are v e r y  i n t e r e s t i n g ,  p a r t i c u l a r l y  s i n c e  they  may o r i g i n a t e  
from t h e  same s t r u c t u r e  as t h e  anomalous v a l u e s  on l i n e  C .  The Cu v a l u e s  
are ext remely  low. P rospec t ing ,  g r i d  sampling, and VLF-EM surveying  should  
be  completed.  

Line D. Weakly anomalous Au si l t  and s o i l  v a l u e s  a t  50 m and 200 m, r e s p e c t i v e l y ,  
are of  i n t e r e s t  because  t h e y  could  r e p r e s e n t  an a d d i t i o n a l  500 m s t r i k e  
e x t e n s i o n  of t h e  p rev ious  zone. 
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COSTS 

Wages 

C.M. Armstrong, P.Eng. Consulting Engineer 
Ju1.6-15, Sep.17-30, Oct.5, 7, 15, Nov.12-13, 
17, 24-26, 28-30, Dec.1-7 

37 days @ $350 = $12,950.00 

D. Baxter Sep.20-0ct.l 12 days @ $150 = 1,800.00 

Ashworth Explorations Ltd. P. Michaels, R. Garcia 
Sep.23-29 14 mandays C! $200 = 2,800.00 

$17,550.00 

Transportation 

Vancouver Island Helicopters Jul. 7 & 10 
Bell - Long Ranger 4.3 hr C! $541 = 2,326.30 

CP Air VancrfPr Rup/Vncr Jul. 7, 10, Sep: 23, 29 

Trans-Provincial Airlines Sep. 22, 24 Dehav'd Otter 

North Coast Air Services Sep. 29, 30 Dehav'd Beaver 

Personal vehicle Jul. 6, 14, Sep. 16-17, Oct. 5 ,  26, 

$586.30 + $588.60 = 1,174.90 

720 mi @ $3.05 = 2,196 .OO 

440 mi @ $2.10 + $75 standby = 999.00 

Nov. 7, 10, 17, 25, Dec. 2, 3 ,  7. 
443 km @ $0.30 = 132.90 

4x4 truck rental IH 1210 - 3/4 T Sep. 20 - Oct. 1 
12 days C! $50 = 600.00 

Car rental Oct. 1 Budget 27.02 

Taxis, ferries 136.65 

Fuel 313.71 
7,906.48 

Base Camp 

Lumber, nails, etc. 888.34 

Rental 4-man, 2-tent camp, including: wall tents, 
tarps, generator, space heaters, water heater, freezer, 
pump, cots, stoves, utensils, lights, tools, chainsaw, 

Fuel 286.71 

Food 658.43 
Supplies consumed and supplies/equipment left at site 290.75 

inflatable boat & motor (10 hp) 1,200 * 00 

3,324.23 
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$28,780.71 

Communications 

Personal telephone (long distance) 247 min @ $0.85 = 209.95 

Mobile telephone rental 
calls 74 min @ $1.10 = 

Accomodation Sep. 20,  2 1 ,  29 Pr. Geo. & Pr. Rup. 

Analyses Bondar-Clegg 

Other Costs 

Air photographs, courier, maps, typing, copying, 
freight, miscellaneous 

Total exploration expenditure on Cougar Property 
applicable for assessment work credit 

Distribution of Costs 

Cougar Group Jun. 22 - Aug. 8 
Sep. 8 - Dec. 7 

. 
Anchor Group Sep. 8 - Dec. 7 

100.00 
81.40 

$ 8,900 
11,000 

391.35 

153.70 

1,234.80 

791.85 

$31,352.41 

$19,900 

11,400 

$31,300 



-17- 

BIBLIOGRAPHY 

Armstrong, C.M. "Report on the Cougar Property", for Coastoro Resources Limited, 
August 5, 1981. 

B.C. Dapartment of Mines and Petroleum Resources. "Landforms of  British Columbia, 
A Physiographic Outline", Bulletin No.48, S.S. Holland, 1964. 

B.C. Minister of Mines Reports: 1902-pp.H51-53, 1912-pp.Kl00-103, 1914-pp.Kl50- 
151, 1915-p.K69, 1916-9.K50, 1917-pp.F38-42, 1918-pp.K45-46, 
1919-N40-41, 1920-pp.N37-38, 1921-p.G40, 1922-p.N43, 1923-p. 
A45, 1924-p.B45, 1925-p.A66, 1926-pp.A68-69, 1930-p.A70, 
1933-pp.A37,A41, 1934-pp.R5-6, 1935-p.B25, 1936-pp.B3,B57, 
1937-pp.B3,B57, 1937-pp.B3,B42, 1938-p.B26, 1939-pp.A67-68, 
1940-p.AS3, 1941-pp.A54-55, 1942-p.A54, 1946-p.A85, 1975- 
p.E 174. 

Gill, J.E. & Byers, A.R. "Surf Inlet and Pugsley Yines", Structural Geology of 
Canadian Ore Deposits, p p .  99-104, CIM, 1948. 

G.S.C. Summary Report, 1921, Part A, pp. 29A-34A. 

"Coast Mountains Project", Report of Activities, May to Oct- 
ober 1965, Paper 66-1, J.A. Roddick, A.J. Baer, W.W. Hutchison, 
edited by S.E .  Jenness, 1966. 

"Douglas Channel-Hecate Strait Map-Area, B.C.", Paper 70-41, 
Map 23-1970, J.A. Roddick, 1970. 

Air Photographs 1 : 20,000 BC 78119 83- 90= 8 109-116=8 
179-188=10 195-200=6 1978 

Claim Map 1: 50,000 M 103H/2W 
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CERTIFICATION 

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

THAT 
couver ,  B r i t i s h  Columbia, V6S 1V4, Canada. 

THAT 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 in good s t a n d i n g  i n  t h e  Provinces  of 
B r i t i s h  Columbia and Ontar io .  

THAT 
Kingston, O n t a r i o  i n  1960, and p r a c t i c e d  my p r o f e s s i o n  cont inuous ly  i n  t h e  p e r i o d  be- 
tween l e a v i n g  u n i v e r s i t y  i n  1959 and r e t u r n i n g  t o  u n i v e r s i t y  i n  1966. 

THAT 
Columbia i n  1966, and in t h e  pe r iod  t o  1969 completed cour se  work and r e s e a r c h  work 
requi rements  in an M.A.Sc. program, s p e c i a l i z i n g  i n  b a c t e r i a l - a c i d  l each ing  systems;  
t h e s i s  w r i t i n g  was n o t  completed; p o s t  g radua te  courses  i n  economic geology and North 
American geology a l s o  were taken  and completed. 

THAT 
Geologica l  Engineer  and as a Spec ia l i s t -Advisor  i n  ambient tempera ture-pressure  
l each ing  systems . 
THAT 

CHRISTOPHER HACKENDRICK ARMSTRONG of t h e  C i t y  of Vancouver, Province  of B r i t i s h  

I a m  a p r a c t i c i n g  Geologica l  Engineer r e s i d i n g  a t  4085 West 29th  Avenue, Van- 

I rece ived  t h e  degree  of B.Sc, in Geologica l  Engineer ing from Queen ' s  U n i v e r s i t y ,  

I e n r o l l e d  in t h e  Department of Mineral  Engineer ing a t  t h e  U n i v e r s i t y  of B r i t i s h  

since l e a v i n g  u n i v e r s i t y  i n  1969, I have p r a c t i c e d  my p r o f e s s i o n  bo th  as a 

t h e  fo l lowing  i s  a t r u e  record  of my employment and experience:  

1957 

1958 

1959-1961 

1961-1962 

1962-1964 

1964-1966 

1967 

1969-1970 

1970 -1981 

4 mos. J u n i o r  Geo log i s t ,  Noranda Mines Ltd.  Noranda, Quebec. 

4 mos. P a r t y  Ch ie f .  Ho l l inge r  North Shore Explora t ion  Co. Ltd.  New 
Quebec and Labrador .  

2 y r s .  Assis tant  Geologis t .  P i c k l e  Crow Gold Mines Ltd.  P i c k l e  Crow, 
On ta r io .  Teck Corpora t ion  Ltd.  

1 y r .  A s s i s t a n t  Geologis t .  Wi l l roy  Mines Ltd.  Manitouwadge, Ontar io .  

2 y r s .  Chief  Geologis t .  Metal Mines Ltd. Werner Lake, Ontar io .  Con- 
s o l i d a t e d  Canadian Faraday. 

2 yrs.  Chief Geologis t .  Tegren Go ld f i e lds  Ltd.  Kirkland Lake, Ontar io .  
Teck Corpora t ion  Ltd.  

$ y r .  P r o j e c t  Geologis t .  McLeese Lake p rope r ty ,  B.C. Geophysical  Eng- 
i n e e r i n g  6 Surveys Ltd.  Teck Corpora t ion  Ltd.  

1 y r .  Labora tory  Manager, Chief Geo log i s t ,  and Consul t ing  Engineer .  
S. M. I n d u s t r i e s  Ltd.  Vancouver, B.C. 

11 y r s .  Independent Consul t ing  Engineer.  Canada, U.S.A., and Mexico. 

THAT I do n o t  have any i n t e r e s t ,  d i r e c t ,  i n d i r e c t ,  or con t ingen t ,  i n  t h e  s e c u r i t i e s  
or p r o p e r t i e s  of COASTORO RESOURCES LIMITED. 
THAT This  r e p o r t  i s  based on t h e  writer's examination of t h e  Cougar Proper ty  on J u l y  
7 t o  10, 1981, on eva lua t ion  both of h i s t o r i c a l  d a t a  and of r ecen t  a i r  photographs of 
t h e  area (1978), and on exp lo ra t ion  of t h e  proper ty  from September 22 t o  30, 1981. 

Dated a t  Vancouver t h i s  
7th Day of December, 1981 

C.  M. Armstrong, P.Eng. 
Consul t ing  Engineer 



APPENDIX 

I 

Analyses  - Bondar-Clegg & Company L i m i t e d  



i 
BoNDAR-CLEGG 6 COMPANY LTD. 

130 PEMBERTON AVE., NORTH VANCOUVER, B.C. V7P 2R5 PHONE: (604) 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
Fr E, P ti R T : 1 2 1 *. 3 3 9 7 

cFROM: C . M .  ARMSTRONG SUHMITTEI I  BY: C +M*ARMSTRONG 

DATE: 1 4 - N O U - D l  PROJECT: COUGAR 

LOWER 
ELEMENT DETECTION L I M I T  EXTRACTION 

c c1 1 PPM HN03-HCL HOT EXTR 
A u  5 PPH AQUA R E G I A  

REPORT COPIES TO: C*M,  ARMSTRONG 
BONDAK-CLEGG 8 COHPANY 

REMARKS: S I L T S - 2 1 - 3 4 0 1  

METHOU S I Z E  F R A C T I O N  SAMPLE TYPE SAMPLE PREPARATIONS 

A t  om i c A b  so  r F t i o n  -100 OTHER CRUSHIPULUERIZE -100 
F i r e  Assar A4 -100 S O I L S  4 ROC-KS S E I U E  -80 

I N V O I C E  TO: C + M +  ARMSTRONG 

DETECTION L I M I T S  FOR GOLD 
20 gram samrle: 5 rrb.  
10 s r a s  s a ~ ~ ~ l e :  10 r r b .  
1 sram ssmrle:  100 r r b .  

San~rle  W t .  20 9 .  u n l e s s  o therwise  s t a t e d ,  

NOTE: 
I: heck, c o rtc en t r a t  i o n / s  anir 1 e we i $h t r a t  i o 
f o r  e f f e c t i v e  d e t e c t i o n  l e v e l .  
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1 3 0  PEMBERTON AVE.. NORTH VANCOUVER, V.C. V7P 2R5 PHONE: (604) 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
REPORT: 121-3397 PAGE 1 

c. 4 

SAMPLE ELEMENT c II Au 
NUMBER U N I T S  PF'H PPB 

A - O t ' S G  
A - 1 t O G  
A -  1 t 50 
A-24.00 
A-2t50 

A-3t00 
A-3t5G 
A-4t00 
A-4t50 
A-5 t00  

A-5t50 
A-6t00 
A-6t50 
A-7 t00  
A-7t50 

A-8t00 
A-81.50 
A-9t00 
A-9t50 
A -  1 0 t 00 

A - l O t S O  
A - l l t 0 0  
6-1 1 t 5 0  
A--12+00 
B-o t50  

7 
3 
3 
2 
1 

2 
1 
7 
3 
1 

1 
2 
1 
4 
4 

16 
6 
8 

12 
7 

7 
4 

13 
3 
6 

NOTES SAMPLE ELEMENT cu A u  
NUMBER U N I T S  PPM PF'B 

8 - 3 t 5 0  
B-4tO0 
8 - 4 t 5 0  
8-StOO 
B-5 t50  

8-6tOO 
H-6 t50  
€3 -. 7 t 0 0 
B-7 t50  
B -8 t50  

8-9tO0 
B-9 t50  
B-10tOQ 
B-10t50  
8-11tOO 

B-11tSO 
B-12t50  
B-13t50  
B- 1 5 t 5 0  
H-16t00  

B-ot5ow 
B-1 t o o  w 
8-2toow 
B-2t5OW 
H-3tOOW 

4 
7 
8 
4 
2 

2 
1 
6 
4 
3 

8 
4 
3 
9 

10 

13 
9 
4 

11 
7 

NOTES 

B-1t00  6 B-JtSOW 4 
B-1 t50  8 C - l t 5 0  18 

c - 2 t o o  10 
C-2 t50  7 

B-2tO0 17 
8 -2 t50  8 
B -3 t00  9 C-3tO0 26 

c 
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SAMFLE 
NUMBER 

C-31.50 
C-4tOG 
C-4t50 
c-5t50 
c-6tOO 

C-6t50 
C-7tO0 
C-8tOO 
c-Dt50 
C-9tO0 

C--9t50 
c-lot00 
c- 1 o t  90 
c-11too 
XI - 1 t 0 0 
D- 1 t 50 
n -' 2 t 0 0 
D-2t50 
11 - 3 t 0 0 
D-3t50 

D - 4 t 0 0 
11- 4 t 50 
11 - 5 t 00 
n-5t50 
D-6tO0 

Kl- 6 t 50 
D-7t00 
D-7t50 
D - 8 t 00 
rJ -- 8 t 5 0 

ELEMENT 
UNITS 

13 
24 
8 
8 
6 

3 
9 

I f  
4 
7 

4 
6 
3 
2 
2 

N D 
1 
3 
1 
1 

NOTES SAMPLE ELEMENT 
NUMBER UNITS 

11- 9 t 00 
E-2t50 
E-3t00 
E-4t00 
SO- 1 

so-2 
R 1  
R2 
R3 
R 4  

R5 
R6 

cu 
PPM 

8 
N 11 
N D 

2 
50 

8 
7 
9 
4 
4 

3 
57 

AU  
PPB 

5110 
20 
20 
NU 

5 
ND 

NOTES 
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Geochemical Lab Report 

DATE: 14-NOU-81 PROJECT: COUGAR 

LOWEH 
ELEMENT DETECTION L I M I T  EXTRACTION 

c IJ 1 PPM HN03-HCL HOT EXTR 
Au 5 PPB AQUA REGIA 

REPORT COPIES TO: C,M', ARMSTRONG 
BONDAR-CLEGG 8 COMPANY 

REMARKS: SOILS ANU h'X ON 1 2 1 - 3 3 9 7  

MET H 0 11 S I Z E  FRACTION SAMPLE TYPE 

A t  o nl i c Ah so r P t i o n  -80 
F i r e  Assar  A A  - 8 0  

INVOICE TO: C + M +  ARMSTRONG 

SOILS 
5lLTS 

IETECTION L I M I T S  FOR GOLD 
20 a r a m  s a m r l e :  5 prht 
10 sram s a n i r l e :  10 ~ r h t  
1 *ram s a n l r l e :  100 P P ~ ,  

S a r r l e  W t ,  20 g t  u n l e s s  o t h e r w i s e  s t a t e d .  

NOTE: 
C: ti e ck. c or lc  e n  t r a t  1 on /san l r  1 e we i S tl t r a t  i o 
f u r  r f f r c l  i v e  d e t e c t i o n  l e v e l .  

SAMPLE PREPARATIONS 

SEIUE -80 
RETENTION OF REJECTS 



SAMPLE 
NUMB E R 

A - 2 t 5 0  
A - 4 t 0 0  
A-7t00 
A-- 8 t 0 0 
A-9t50 

B _- Ei t 0 0 
B -_ 1 4 t 00 
H-.  14.) 50 
B-15t00  
B-16t50 

B - 17 to0 
B -  1 7 t  50 
H-18t00 
B -. 1 8 t 5 0 
B-19t00  

B-. 1 9 t 50 
B -_ 2 0 t 0 0 
H-- 1 t 50 w 
B -2  t 00 w 
B-2t80W 

e - o t 5 0  
c - 1 t o o  
c - 3 t 2 0  
C -_ 4 t 0 0 
e - 5 t o o  

C-7t50 
a - o t 5 0  
D- 9 t 5 0 
[ I - -  10 t 00 
E-0 t50  
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EL E il E H T c u  
U I l I T S  FPM 

1 4  
6 
8 
8 
9 

A 8  
69  

6 
3 
1 

7 
7 

26 
17 
7 

Au 
rPu 

15 
5 
5 

10 
5 

5 
10 
15 
10 
10 

5 
15 
10 
5 
10 

10 
15 
15 
20 
10 

10 
10 
15 
30 
15 

10 
25 
15 
25 
4 0  

NOTES SAMPLE 
NUMBER 

E - l t 0 0  
E - 1 t 5 0  
E - 2 t 0 0  
E-2t50 
E - - 3 t 5 0  

S i - 0 1  
S i - 0 2  
S i - 0 3  
S i - 0 4  
S i - 0 5  

S i - 0 6  
S i - 0 7  
S i  -08 
S i - 0 9  
Si-10 

S i - 1 1  
Si-12 
Si-13 
S i - 1 4  
S i - 1 5  

S i - 1 6  
S i - 1 7  
S i - 1 8  
S i - 1 9  
S i - 2 0  

ELEMENT cu 
UNITS p r n  

12 
10 

3 
5 
4 

1 4  
2 
10 
5 
5 

1 3  
16 
17 

7 
3 

10 
1 1  

7 
6 
4 

AU 
PFH 

4 0  
75 
20 
75 
10 

2 2 5  
5 

10 
10 
NU 

5 
N 11 
N D 
ND 
N D 

N D 
N 11 
NU 
ND 
15 

ND 
N 11 
N D 
N D 
N D  

NOTES 
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C. M. ARMSTRONG, P.Eng. 
Consulting Engineer 

4085 West 29 th  Avenue 
Vancouver, B.C. V6S 1V4 
Canada (604) 224-7678 

GEOCHEMISTRY S t a t i s t i c a l  Analysis Calculations 

Property Cow R ~ Y  

Company t o r e  

v 
Date & u s  I981 

Element c u  

R = r a t i o  of highest  t o  lowest value = 
w = w i d t h  of c l a s s e s  & log w = 0.05 

Lognormal d is tr ibut ion 

n r l o g R =  -3 19 / n - number of c l a s s e s  
log w 0.1 

0.47 
0.57 
0.67 
0.77 
0.87 
0.97 
1.07 
1.17 
1.27 

V.4L 

0.52 
0.62 
0.72 
0.82 
0.92 
1.02 
1.12 
1.22 
1 29 

2.95 
3.72 
4.68 
5.89 
7.41 
9.33 

11.75 
14 79 
18.62 

rn 1 
&,68 

. 23.44 1.37 i:iz +.,+--- 
J 

. 29.51 1.47 1.52 -- . .-.___- . .-. . - ~. .. . . . . ~ ~ .  

37.15 1.57 1*62 ~ ._ 
46.77 1.67 1.72 j ~ - - ..~ .- . . -. - _I 

93.33 1.97 2.02 __ - - . - . .- . . , . . . 

117.5 2.07 2.12 .- 

- T ~ ~ ~  . 
2. 

~- 2. PO 

4.33 _-- --.-- __ . . . I .33 
58.88 1.77 1 -82  3 
74.13 1.87 1-92 

__ -- - _ _  ~ 147.9 2.17 2,22 186.2 2.27 2.32 

295.1 2.47 2.57 - 371.5 2.57 2.62 467.7 2.67 2.72 588.8 2.77 

-___I-_ - - 
I 

234.4 2.37 2.42 -____- -.-__I 

. 

_ -  _I_-- - . . - .- . . ._ - 
__- -- - - . .. __ - 

L- _. . . . .  . - .. - . . . .- . ___ 
150 9 9 . 9 g k . -  

I 
c :  ! 5  

x, = assumed mean = c = c e l l  interval  = 0. I 
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QDCHEMISTRY Statistical Analysis Graph 
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Lognormal d i s t r i b u t i o n  

Class 

L i m i t s  
p p m A  
4.68 0.67 
5.89 0.77 
7.41 0.87 
9.33 0.97 
11.75 1.07 
14.79 1.17 
18.62 1.27 
23.44 1.37 
29.51 1.47 
37.15 1.57 
46.77 1.67 
58.88 1.77 
74.U 1.87 
93.33 1.97 
117.5 2.07 
147.9 2.17 
186.2 2.27 
234.4 2.37 
295.1 2.47 
371.5 2.57 
467.7 2.67 
588.8 2.77 
741.3 2.87 
933.3 2.97 
1175 3.07 
1479 3.17 
1862 3.27 
2344 3.37 
2951 3.47 

GEOCHEXISTRY S ta t i s t i ca l  Analysis Calcu la t ions  

Proper ty  

Company l o 4  5 to flo 

7q-c  = IS 

Date Ne”. /9e/  

Element A 
R = r a t i o  of ‘highest  t o  lowest value = z25’/s= +< 
w = width of classes 
n - number of classes 

& log w = 0 . 0 5 a  o r  0.2 

. 

x, = assumed mean = c - c e l l  i n t e r v a l  = 0.1 x - x o  

C 
*t = - 



15.9 

2.3 

0.13 








