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SUMMARY 

A comprehensive f i e l d  e x p l o r a t i o n  program c o n s i s t i n g  o f ;  g r i d  

p repara t i on ,  geo log i ca l  mapping ( a t  t h r e e  scales) ,  topographic 

surveying, s o i l  geochemical survey ing,  l i thogeochemical  sampling, 

magnetic surveying, e lect romagnet ic  surveying, induced p o l a r i z a t i o n  

survey ing and diamond d r i l l i n g ,  was c a r r i e d  o u t  on the Cooper Creek 

group p r o p e r t i e s  t o  t e s t  f o r  p o t e n t i a l  massive base metal  su lph ide  

m i n e r a l i z a t i o n .  

D e t a i l e d  geo log ica l  mapping has o u t l i n e d  a sequence o f  s t e e p l y  

d i p p i n g  metavolcanic rocks o f  t he  Permo-Tr iassic Kaslo Group; s t r i k i n g  

315' t o  360°; d i p p i n g  65' - goo west and p lung ing  I 6  

In te rmed ia te  f lows and t u f f s  a r e  dominant i n  t h e  eas te rn  p a r t  o f  t h e  

g r i d  w h i l e  f e l s i c  p y r o c l a s t i c  rocks w i t h  minor f l ows ,  interbedded 

c h e r t / e x h a l i t e  and f i n e  g ra ined  v o l c a n o c l a s t i c  sedimentary rocks 

dominant t o  the west. The v o l c a n i c  p i l e  inc ludes a 25 - 30 m wide band 

of a1 t e r e d  rock ( q u a r t z - s e r i c i  t e - p y r i  t e  -f: c h l o r i t e  s c h i s t )  which 

con ta ins  f o u r  t h i n  and d iscont inuous massive/semi-massive s t ra tabound 

s u l p h i d e  hor izons o f  probable volcanogenic o r i g i n .  

Zones of l ess  pronounced a l t e r a t i o n  and m i n e r a l i z a t i o n  occur w i t h i n  the  

f e l s i c  p y r o c l a s t i c  rocks,  s t r a t i g r a p h i c a l l y  upwards i n  the sequence 

(Basel ine zone). 

n o r t h  by t h e  f e l s i c  McKian b a t h o l i t h  and a r e  c u t  by numerous t h i n  

dykes o f  g r a n o d i o r i t e  and quartz-monzoni te .  

0 0 - 35 south. 

( A d i t  Creek zone). 

? 

The Kaslo Group v o l c a n i c  rocks a r e  i n t r u d e d  from t h e  

S o i l  geochemical survey ing r e s u l t s  have o u t l i n e d  t w o  major areas 

o f  anomalous base metal  contents ;  one below the  A d i t  Creek zone 

m i n e r a l i z a t i o n  and one c o i n c i d i n g  w i t h  the  Basel ine zone su lph ides.  

Lithogeochemical survey ing on t h e  A d i t  Creek zone has i n d i c a t e d  

t h a t  t h e  massive/semi-massive su lph ide  hor izons c o n t a i n  e x c e l l e n t  

copper contents  (up t o  8.5% Cu), moderate z i n c  and s i l v e r  contents  and 

g e n e r a l l y  low lead and g o l d  values. Adjacent s e r i c i t e - q u a r t z - p y r i t e  

s c h i s t s  c o n t a i n  anomalous b u t  apparen t l y  uneconomic base and prec ious 

metal values. The ou tc ropp ing  massive/semi-massive su lph ide  hor izons 

a r e  n o t  o f  s u f f i c i e n t  min ing width.  
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Qrr 

Geophysical surveys ( repo r ted  separa te l y )  ou t1  ined one h i g h  

p r i o r i t y  (CCI-2) and two l e s s e r  p r i o r i t y  diamond d r i  1 1  t a r g e t s  

( C C I - I  and C C l - 3 ) .  Diamond d r i l l  h o l e  C C I - 1  t e s t e d  a s t rong  I P  

anomaly. Minor m i n e r a l i z a t i o n  was i n t e r s e c t e d  from 5 5 . 1  - 58.6 m i n  

DDH C C I - I  where disseminated c h a l c o p y r i t e ;  s p h a l e r i t e  and galena 

occurred separa te l y  over  two 0.2 m i n t e r v a l s  i n  f e l s i c  p y r o c l a s t i c  

rocks.  Up t o  10% d sseminated p y r i t e  occurs throughout massive 

andes i te  and d a c i t e  f l ows  from 70.0 - 127.1 m. Diamond d r i l l  h o l e  

CC1-2 tes ted  an a r e  50 m v e r t i c a l l y  beneath the  A d i t  Creek massive 

su lph ide  zone and i n t e r s e c t e d  a n d e s i t i c  f l o w s / t u f f s  w i t h  numerous 

t h i n  beds o f  d a c i t i c  and r h y o d a c i t i c  t u f f  and c h e r t .  No s i g n i f i c a n t  

m i n e r a l i z a t i o n  was encountered and o n l y  minor s e r i c i t i z a t i o n  noted. 

D r i l l  h o l e  C C l - 3  t e s t e d  a s t r o n g  IP anomaly and c o i n c i d e n t  s o i l  

anomaly. Rhyodac i t i c  and d a c i t i c  l a p i l l i - t u f f s  and agglomerate w i t h  

minor interbedded b l a c k  p y r i t i c  c h e r t / e x h a l i t e  were i n t e r s e c t e d .  

The l a t t e r  con ta ins  up to  10% p y r r h o t i t e  w i t h  minor c h a l c o p y r i t e .  

No economical ly  s i g n i f i c a n t  m i n e r a l i z a t i o n  was i n t e r s e c t e d  

d u r i n g  the diamond d r i l l  program and no f u r t h e r  work i s  recommended 

on t h e  g r i d  area. 
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SMD M I N I N G  CO. LTD. 
SUMMER I981 EXPLORATION 

COOPER CREEK PROJECT 
SLOCAN M I N I N G  D I V I S I O N  

BRITISH COLUMBIA 

I NTRODUCT I ON 

Gene r a  1 
c 

Th is  r e p o r t  descr ibes e x p l o r a t i o n  work c a r r i e d  o u t  on Cooper Creek 

P r o j e c t  p r o p e r t i e s  d u r i n g  the  p e r i o d  May t o  September 1981. The 

Cooper Creek group o f  minera l  d i s p o s i t i o n s  c o n s i s t s  o f  two r e v e r t e d  

Crown gran ts  and f o u r  c la ims t o t a l l i n g  40 u n i t s .  These minera l  

p r o p e r t i e s  and t h e i r  record  numbers a re  summarized as f o l l o w s :  

Pe r th  C.G.  Record No. 18105 

P y r i t e  C.G.  Record No. I8104 
Goat 1 (8 u n i t s )  Record No. IO94 
Goat 2 ( I 6  u n i t s )  Record No. 1095 
Goat 3 (12 u n i t s )  Record No. 1096 

Cooper 1 (4 u n i t s )  Record NO. 2617 

(See F igu re  2)  

Crown g ran ts  P e r t h  and P y r i t e ,  as w e l l  as the  Goat 1-3 c la ims  

belong t o  M r .  O t t o  and M r .  O t tokar  Janout o f  Whiterock,  B . C . ,  

opt ioned i n  I981 by SMD Min ing Co. L td. ,  who staked t h e  Cooper 1 

c l a i m  t o  cover t h e  area d i r e c t l y  eas t  o f  the  Crown g ran ts  d u r i n g  

the  f i e l d  season. 

Locat ion  and Access 

The Cooper Creek group o f  c la ims a r e  l oca ted  approx imate ly  I 5  km 

due west of t he  town o f  Lardeau, B.C. on Kootenay Lake. The o r i g i n a  

showings a r e  loca ted  on the  n o r t h e r n  s i d e  o f  Cooper Creek on t h e  w a l  

o f  a steep canyon c u t  by a small  t r i b u t a r y ,  known as A d i t  Creek, dra 

the  southern face o f  Mount Cooper (See F igures  1 and 2 ) .  

Access t o  the  c l a i m  group d u r i n g  t h i s  e x p l o r a t i o n  program was 

s t r i c t l y  by h e l i c o p t e r ,  p rov ided by Okanagan H e l i c o p t e r s  Ltd.  o f  

n i n g  

Nelson, B.C. A pack t r a i l  t o  the  p roper t y ,  cons t ruc ted  d u r i n g  t h e  e a r l y  

IgOO's, i s  i n t e r m i t t e n t l y  v i s i b l e  a long the  Mckian Creek and Cooper Creek 
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v a l l e y s .  The c l o s e s t  a l l -wea the r  road i n  the v i c i n i t y  o f  the p r o p e r t y  

i s  a f o r e s t r y  g rave l  road on Meadow Mountain located approx imate ly  

10 km due east .  

Camp was e s t a b l i s h e d  on Cooper Creek approx imate ly  250 m 

upstream from t h e  conf luence w i t h  A d i t  Creek. 

t 
Physiography 

The topography o f  t h e  c l a i m  group area i s  ext remely rugged and 

t y p i c a l  o f  t he  S e l k i r k  Mountains. Ice-covered peaks ove r  2500 m i n  

e l e v a t i o n  a r e  t y p i c a l l y  c u t  by deep narrow v a l l e y s  occupied by f a s t  

moving streams. The p r o p e r t y  i s  s i t u a t e d  i n  a s t r e a n m o d i f i e d  U-shaped 

g l a c i a l  v a l l e y  surrounded by f o u r  o f  the t a l l e s t  mountains i n  the 

Goat Range; Mount Cooper (3,089 m), Mount Stubbs (2,755 m),  Mount 

McHardy (2,743 m) and Marten Mountain (2,740 m) (See F igu re  2). 

Spruce and cedar stands, some o f  commercial value, extend w e l l  

above t h e  2,200 m e l e v a t i o n .  The f o r e s t  cover i s  o f t e n  c u t  by snow 

and rock avalanche zones covered by fa1 l e n  t rees  and a t h i c k  regrowth 

o f  w i l l o w ,  a l d e r  and d e v i l s  c lub .  These avalanche zones a r e  major 

obs tac les  t o  t r a v e r s i n g  and g r i d  p repara t i on .  

Previous Work 

The Per th  and P y r i t e  claim;, as w e l l  as severa now-lapsed 

c la ims were s taked and worked d u r i n g  the ear  y 1900 s on what w i l l  be 

r e f e r r e d  t o  i n  t h i s  r e p o r t  as t h e  A d i t  Creek zone. Prospect ing a t  

t h i s  l o c a l e  had r e s u l t e d  i n  the  d iscovery o f  a gossanous c l i f f  

c o n t a i n i n g  severa l  bands o f  massive su lph ides r i c h  i n  c h a l c o p y r i t e  

and s p h a l e r i t e .  Two a d i t s  were d r i v e n  i n t o  t h e  c l i f f  face. The 

lower a d i t  went f o r  30 m b u t  was stopped w i t h o u t  i n t e r s e c t i n g  the  

downdip ex tens ion  o f  the m i n e r a l i z a t i o n .  The upper a d i t  c u t  2 m o f  

massive su lph ides and stopped a f t e r  4 m o f  d r i f t i n g .  

two trenches were excavated on a southward ex tens ion  o f  the  m i n e r a l i z a t i o n .  

I n  a d d i t i o n ,  

The f i r s t  1 i t e r a t u r e  references t o  t h i s  occurrence a r e  the  BCDM 

r e p o r t  f o r  1907 pp. 96 and the G S C  Summary Report f o r  1908 pp. 86-87. 
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The presence of sill-like monzonite intrusive rocks spatially related 
to the mineralization lead early workers to believe that the massive 
sulphides were of skarn related origin. 

No further work was reported on the property until I976 when 
Canadian Superior Exploration Ltd. carried out a very limited and 
inconclusive geological appraisal (Rae, 1976). In 1979, Aqui taine 
Company of Canada Ltd. carried out a'somewhat more substantial program 
consisting of geological appraisal, limited grand EM magnetic and 
soi I geochemical surveying. Results of this program were favourable 
and diamond dr i 1 1 i ng was recommended (Sa 1 at, 1980) . Aqu i ta i ne, 
however, allowed their option to lapse in 1980. 

Exploration 1981 

Exploration in the Permo-Triassic volcano-sedimentary Kaslo Group 
has traditionally been directed towards silver-rich, lead-zinc veins. 
The old Cooper Creek Cu-Zn-Ag prospect was considered to be skarn 
related by earlier workers. At this occurrence, sulphides form 
lenses of crudely banded massive sulphides concordant with the enclosing 
felsic volcanic rocks just above the transition from mafic to felsic 
volcanic sequences. This prospect is reinterpreted by the authors as 
a massive sulphide occurrence making the Kaslo Group a prospective 
target for volcanogenic copper-5inc-silver massive sulphide deposits. 

At Cooper Creek, four closely-spaced sulphide zones, containing 
lenses of massive sulphide, are exposed in outcrop. An additional 
sulphide zone was indicated by a nearby copper-zinc soil geochemical 
anomaly (Salat, 1980). 

Exploration efforts during the Summer I981 Program were aimed 
at defining diamond drill targets through the use of an integrated 
geological, geophysical and geochemical program. 

Field work consisted of geological mapping at three scales (1:50, 

l:25OO,.and l:5OOO), soil geochemical sampling, lithogeochemistry, 
topographic surveying , ground e 1 ect romagne tic survey i ng (CEM "Shoot- 
back" and VLF-EM) , ground magnetic surveying, induced polarization (IP) 
surveying, drill site preparation and diamond drilling. In preparation 
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for field exploration work, a cut and secant-chained grid was completed. 
Previously existing grid 1 ines were recut (Salat, 1980), additional 
lines cut between the old lines and the overall grid extended to the 
north and to the south. 

GEOLOGY 

Regional Geology 
t 

The Cooper Creek project area 1 ies on the western (concave) flank 
o f  the Kootenay Arc, a major structural element within the Omineca 
Belt o f  the Canadian Cordi 1 lera (Sutherland-Brown et a1 , 1971). 
Geological mapping by the Geological Survey of Canada (Wheeler and 
Read, 1976) indicated that the property area is underlain by Permo- 
Triassic volcanic rocks o f  the Kaslo Group (Cairns, 1935). The Kaslo 
Group consists dominantly of andesitic volcanic rocks (greenstones) and 
related intermediate to mafic intrusive rocks with minor serpentinized 
and talcose ultramafic rocks, felsic pyroclastic rocks and intercalated, 
probab ly tuffaceous , sedimentary rocks. 

To the east of the property lie Triassic rocks of the Milford 
Group, consisting of massive to banded chert, argillite, limestone and 
minor andesite. Further to the east, the Milford group unconformably 
over1 ies crystal 1 ine rocks of the Lardeau Group of Late Precambrian 
age. 8 

Overlying the Kaslo Group rocks, to the west of the property, are 
slates, argillites, quartzite, limestone and tuffaceous rocks of the 
Pe rmo- Tr i as s i c S 1 ocan G roup. 

The volcanic and sedimentary sequence has been cut by intrusions 
(plugs and stocks) ranging in composition from granodioritic to quartz 
monzonitic, i.e. Nelson batholith, Kuskanex botholith. Small plugs 
and dykes related to these major Jurassic intrusions cut the Kaslo 
Group on the Cooper Creek property. 

The Kaslo Group volcano-sedimentary sequence in the Cooper Creek 
area appears to be complexly structurally deformed (Fyles et al, 1967). 
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Al though very  broad s t r a t i g r a p h i c  sequences have been es tab l i shed ,  

d e t a i l e d  s tudy has shown t h a t  t h e  l i t h o l o g i c a l  u n i t s  a re  d iscont inuous  

due to  s t r u c t u r a l  d i s r u p t i o n s .  Several s t r i k e - s l  i p  ( t h r u s t  ) f a u l t s  

appear t o  compl ica te  and o f t e n  repeat  s t r a t i g r a p h y  i n  t h e  Kootenay 

Arc.  

1 

Proper t y  Geo 1 ogy c 

An ex tens i ve  sequence o f  i n te rmed ia te  t o  f e l s i c  p y r o c l a s t i c s  and 

lesse r  f lows i s  i n d i c a t e d  by t h e  geo log ica l  mapping completed i n  Cooper 

Creek v a l l e y  and P i l l o w  Creek v a l l e y  (See F igure  2 and Dwg. CCI-2). 

A n d e s i t i c  f lows ( p i  1 lowed, b recc ia ted ,  massive) and in te rmed ia te  

t o  f e l s i c  p y r o c l a s t i c s  ( f rom f i n e  g ra ined  t u f f s  to very coarse gra ined 

agg lomera tes / tu f f  b recc ias )  a r e  seen ( f o l d  repeated ' )  to  t h e  eas t  and 

west a long t h e  Cooper Creek v a l l e y  away from the  Cooper Creek g r i d .  

L i t t l e  sedimentary rock i s  p resent  except f o r  t h i n  in te rbeds  o f  g r i t t y  

reworked v o l c a n o c l a s t i c  u n i t s .  Th in  che r t ,  and b l a c k  p y r i t i c  c h e r t /  

e x h a l i t e  bands, a r e  i n t i m a t e l y  in terbedded w i t h  t h e  p y r o c l a s t i c  rocks. 

7 

The t h i c k  accumulat ion o f  v o l c a n i c  u n i t s  suggest e x t e n s i v e  v o l c a n i c  

a c t i v i t y ,  bu t  no d i r e c t i o n a l  i n d i c a t o r s  t o  pa leovent  areas o r  v o l c a n i c  

cent res ,  such as  a d i s t i n c t i v e  d i r e c t i o n a l  coarsening o f  f ragment s i z e  

o r  f a c i e s  change towards a prox imal  vent facies, were recognized. 
0 

The Cooper Creek g r i d  geology c o n s i s t s  o f  a metamorphosed Permo- 

T r i  ass i c (greensch i s t  f a c i e s )  sequence o f  i ntermedi a t e  and f e l  s i  c 

p y r o c l a s t i c s  w i t h  minor f l ows  and in te rbeds  o f  c h e r t / e x h a l i t e ,  and 

f i n e  t o  medium g ra ined  v o l c a n o c l a s t i c s .  The p y r o c l a s t i c s  range from 

f i n e  gra ined t u f f s  to  l a p i  1 1  i t u f f s  t o  agglomerates/tuff-breccias. 

A recons t ruc ted  c ross -sec t i on  o f  t h e  g r i d  (See F igu re  3)  from 

s t r a t i g r a p h i c  bot tom t o  top, c o n s i s t s  o f  225 m o f  complex ly  in terbedded 

andes i te  t u f f  and f lows,  and rhyodac i te -dac i te  l a p i l l i  t u f f  and 

agglomerate. 

s e r i c i t z - p y r i t e  s c h i s t ,  i n c l u d i n g  f o u r  t h i n  massive s u l p h i d e  hor izons  

( t h e  A d i t  Creek zone) loca ted  rough ly  a t  a m a f i d f e l s i c  v o l c a n i c  

i n t e r f a c e .  

Th is  lower u n i t  con ta ins  a 25 m wide band o f  qua r t z -  

These rocks a r e  o v e r l a i n  by a t h i c k  sequence (375 i- m) o f  
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rhyodac i te  and d a c i t e  t u f f ,  l a p i l l i  t u f f ,  and agglomerate w i t h  t h i n  

in te rbeds  o f  b l a c k  p y r i t i c  c h e r t / e x h a l i t e  and minor r h y l o l i t e .  The 

p i l e  i s  i n t r u d e d  t o  t h e  n o r t h  by t h e  f e  

Numerous t h i n  d ikes  and s i l l s  o f  granod 

i n t r u d e  t h e  p i l e .  

The presence o f  rock u n i t s  such as 

l a p i l l i  t u f f s  suggests a h i g h  energy, h 

environment a t  t he  t ime o f  depos i t i on .  

c 

s i c  McKian B a t h o l i t h .  

o r i t e  and q u a r t z  monzonite 

tuff-breccia/agglomerate and 

gh r e l i e f ,  sha l low subaqueous 

L i t h o l o g i e s  on t h e  g r i d  c o n s i s t  o f :  

------ U n i t  1 - Andes i te  ( t u f f ,  l a p i l l i  t u f f ,  f l o w s ) .  T u f f s  predominate 

over  f lows.  They c o n s i s t  o f  i n te rmed ia te  t o  f e l s i c  t u f f  and l a p i l l i  

t u f f  fragments, se t  i n  an a n d e s i t i c  ma t r i x .  They a r e  dark green t o  

grey ish-green and f i n e  t o  medium gra ined.  Fragments average 1 - 2 mm 

and range up t o  10 mm i n  diameter.  Texture o r  f a b r i c  v a r i e s  f r o m  

massive t o  sch is tose .  A n d e s i t i c  rocks are  composed o f  70-80% hornblende 

+ l e s s e r  c h l o r i t e  + 25% p l a g i o c l a s e ,  l-5% quar t z ,  and a few g r a i n s  o f  

sphene and p y r i t e .  Horn fe l s ing ,  i n d i c a t e d  by the  presence o f  b i o t i t e  

and l a r g e  green porphyrob las ts  o f  hornblende, occurs towards t h e  eas t  

near the  composite f e l s i c  i n t r u s i o n .  Quar tz-carbonate-hemat i te-  

e p i d o t e - p y r i t e  a l t e r a t i o n  occurs i n  bands and v e i n l e t s  increases i n  

i n t e n s i t y  towards t h e  a l t e r a t i o n  zone (Un i t  4 ) .  

------ U n i t  2 - Dac i te  (ash tu f f , '  l a p i l l i  t u f f ,  minor f l o w s )  - These 

rocks a r e  dominant ly  t u f f  and l a p i l l i  t u f f  w i t h  minor  agglomerate, and 

very minor f l ows  and f l o w  b recc ias .  Fragments a re  i n t e r m e d i a t e  t o  

f e l s i c  i n  composi t ion and a r e  subord ina te  t o  an i n te rmed ia te  m a t r i x .  

Dac i tes  a re  medium grey  t o  brownish grey and a r e  f i n e  t o  medium 

gra ined.  The t u f f s  a r e  bedded and compos i t i ona l l y  banded w i t h  a 

pronounced p y r o c l a s t i c  t e x t u r e .  D a c i t i c  f lows e x h i b i t  p o r p h y r i t i c  

f low tex tu res  and f l o w  b r e c c i a  tex tu res .  They c o n t a i n  more b i o t i t e ,  

p lag ioc lase ,  qua r t z  and less  c h l o r i t e  and hornblende than andes i tes  

o f  U n i t  1 .  Flows c o n t a i n  20% hornblende and 10% b i o t i t e  porphyrob las ts .  

When a l t e r e d  the  u n i t  con ta ins  s t r i n g e r s  and bands o f  c h l o r i t e ,  hemat i te ,  

pe rvas i ve  s e r i c i t e ,  s t r i n g e r s  and d isseminat ions  o f  p y r i t e  and p y r r h o t i t e ,  

and t races  o f  d isseminated c h a l c o p y r i t e  and s p h a l e r i t e .  
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Unit ------ 3 - Rhyodaci te (lapi 1 1  i tuff and agglomerate, less daci te 
tuff and lapilli tuff, thinly interbedded black pyritic chert/ 
exhalite, minor rhyolite lapilli tuff) - Rhyodacite lapilli tuff 
predominates in Unit 3. Large irregular felsic fragnents are set in 
a matrix of lapilli; tuffs contain abundant 2 - 5 mm diameter felsic 
fragments; agglomerates contain large blocky irregular felsic 
fragments and bombs up to IO cm in length. These rocks are white to 
light grey with abundant pyroclastic textures. Texture is schistose 
to occasional ly massive. The rocks are composed of 70 - 75% quartz, 
IO - 20% aligned biotite bands, 0 - 10% hornblende, 0 - 10% muscovite, 
0 - 10% chlorite, disseminations of pyrite, and traces of sphalerite 
and chalcopyrite. 

Rhyolite tuffs occur as rare thin interbeds; fragments can be 
discerned from matrix only with difficulty, both being felsic in 
composition. Rhyolites are white, very siliceous and hard, with a 
distinctive subconchoidal fracture. Composition is mainly quartz 
with minor orthoclase, plagioclase, silvery muscovite and pale 
green chlorite, with traces of disseminated pyrite and chalcopyrite. 

------ Unit 4 - Alteration Zone - (quartz-sericite-pyrite schists, 
including massive sulphides) - This unit is distinctive because of 
its yellow and red oxidation, and strong schistosity and shearing. 
The alteration zone is composedeof quartz, sericite, chlorite, and 
disseminated to massive sulphide-rich bands. Massive sulphide 
mineralization contains pyrrhotite with lesser pyrite up to 20% 
chalcopyrite, 3-5% sphalerite, and traces of galena. Malachite, 
azurite, and Zn-carbonate (smithsoni te) are also present, in the 
surface showings. 

------ Unit 5 - Intrusive rocks - (granodiorite, quartz-monzoni te, 
biotite-hornblende porphyry dikes, sills, and plugs). 
occurs as dikes, sills, and irregular intrusive masses in the 
volcanic pile. They are white in colour, medium grained, with an 
equigranular to porphyritic texture. Composition is 40 - 50% white 
to pale pink 2 - 5 mm long plagioclase phenocrysts with minor 
orthoclase, less quartz (mainly as matrix), and IO - 15% other 

Granodiorite 
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minerals (biotite, hornblende, magnetite, pyrite). A speckled appearance 
is caused by flecks of dark brown biotite. 
fresh, unaltered, and not mineralized. 

These rocks are generally 

Quartz-monzonite occurs as a composite intrusive with granodiorite 
as dikes, sills, and irregular intrusive masses. The rocks are white 
to pale pink or  pale green with a grain size of 5 - 15 mm, and a seriate, 
porphyritic texture. Subhedral to ebhedral, tabular plagioclase (10 - 
20%) and orthoclase phenocrysts (30 - 40%) with lesser quartz phenocrysts 
are set in a medium grained porphyritic matrix. Accessory minerals include 
euhedral magnetite crystals rimmed by hematite (2 - 3 % ) ,  pale green 
epidote (1%) and pyrite crystals and clasts (2  - 3 % ) .  

Biotite-hornblende porphyry is a brownish-black, medium grained, 
equigranular rock composed of 50 - 60% hornblende crystals, 40 - 50% 
biotite crystals, with 5% disseminated pyrrhotite and pyrite, and traces 
of magnetite. This mafic intrusive is rare in the sequence, occurring 
as 0.1 to 0.5 m dikes in the western part of the grid, observed only in 
diamond drill core. 

Structure 

Primary structures in maf ic volcanic flows (pi 1 lows, pi 1 low breccia/ 

hyaloclastite) were observed regionally in Pillow Creek to the southeast ' 

and in Cooper Creek just southwest of the grid; however, these were only 
poorly preserved and tectonically elongated features. 

Primary pyroclastic-fragmental-tuffaceous textures are abundant in 
outcrop on the grid, regionally in Cooper Creek valley, and in drill 
core. These are typified by large, poorly sorted lapilli and agglomerate/ 
breccia fragments which are stretched and flattened in the plane of 
fol iation. 

Porphyritic flow textures are observed in some andesite and dacite 
flows in drill core, and regionally in Cooper and Pillow Creeks. 

Most metavolcanic rocks have a foliation defined by the parallel 
orientation of hornblende, biotite, chlorite, muscovite, and rock fragments. 

Lineation is commonly represented by the stretching of fragments 
and the preferred orientation along the foliation plane of hornblende, 
biotite, and muscovite crystals. Lineations plunge consistently 15 - 30" 
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t o  t h e  south o f  t he  g r i d .  

A w e l l  de f i ned  shear zone w i t h i n  U n i t  4, f o l l o w s  the  A d i t  Creek 

gorge and m i n e r a l i z e d  zone. I t  i s  t raceab le  a long the  l i t h o l o g i c a l  

t r e n d  approx imate ly  o f  330" from t h e  base o f  Cooper Mountain i n  A d i t  

Creek - southwards down t h e  creek t o  t h e  massive su lph ide  showings. A 

30 m wide and 125 m long zone o f  s t r o n g l y  sheared s e r i c i t e  s c h i s t s  

occurs i n  the  showing area and r a p i d l y  pinches ou t  t o  t h e  south i n t o  

more massive, f i n e  g ra ined  andesi tes (See Dwg. CCl-4). A s i m i l a r  

s e r i c i t i c  sch i s t / shear  zone 1 - 2 m wide occurs i n  F iag Creek t o  the  

east ,  thought t o  represent  the  fo ld - repea ted  eas te rn  l imb  o f  the A d i t  

Creek showing. 

There i s  no evidence f o r  major f a u l t i n g  i n  Cooper Creek v a l l e y .  

The rock  u n i t s  appear t o  be cont inuous from n o r t h  t o  south across Cooper 

Creek Val ley .  

Regional w o r k  (Cairnes, 1934), has i n d i c a t e d  t h a t  t he  area has 

undergone two d i s t i n c t  pe r iods  o f  deformat ion.  This  i n t e r p r e t a t i o n  

appears t o  be v a l i d  i n  t h e  Cooper Creek g r i d  area where p r imary  bedding 

(So) has been subjected t o  broad s c a l e  f o l d i n g  (ampl i tude o f  1 km). 

The g r i d  area i s  u n d e r l a i n  by a sequence o f  metavolcanic rocks 

s t r i k i n g  315" - 360", d i p p i n g  65" - 90" west and p lung ing  16" - 35" 
south. J u s t  1 km eas t  o f  the g r i d ,  bedding changes i n  d i p  d i r e c t i o n  t o  

the eas t  (55" - 85") (See Dwg. fC1-2). 

( r i p - u p s  i n  c h e r t  beds) and from reg iona l  e x t r a p o l a t i o n  (younger Slocan 

Group rock t o  the  west)  suggest t h a t  the v o l c a n i c  rock sequence on the  

Cooper Creek g r i d  faces t o  the  west, and t h a t  the apparent f o l d  s t r u c t u r e  

i s  an a n t i c l i n e  w i t h  a no r th -sou th  t r e n d i n g  a x i s  l oca ted  i n  the  E l m  

Creek area. This  p e r i o d  o f  deformat ion imparted t h e  s t rong  f o l i a t i o n  

(S2) and l i n e a t i o n s  ( S  ) observed i n  the v o l c a n i c  rocks.  

p e r i o d  o f  deformat ion r e s u l t e d  i n  a secondary t w i s t i n g  of  t h e  i n i t i a l  

a n t i c 1  i n a l  a x i s  f rom approx imate ly  no r th -sou th  t o  eas t -no r theas t  (See 

Dwg. CC1-2). 

Top determinat ions i n  d r i l l  core 

A subsequent 
3 

A l t e r a t i o n  and M i n e r a l i z a t i o n  

The A d i t  Creek zone c o n s i s t s  o f  f o u r  s t r a t i f o r m  massive-semi- 

massive s u l p h i d e  hor izons ( c o n t a i n i n g  po+py+cpy+sph+minor g a l  . )  which 
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va ry  i n  w i d t h  from n i l  t o  2.0 m and extends d i s c o n t i n u o u s l y  f o r  125 - 
150 m (See Dwg. CCl-4). Massive s u l p h i d e  m i n e r a l i z a t i o n ,  c o n s i s t i n g  

ma in l y  o f  p y r r h o t i t e  w i t h  l esse r  p y r i t e ,  conta ins up t o  20% c h a l c o p y r i t e ,  

3 - 5% s p h a l e r i t e ,  and t races  o f  galena. 

A d i s t i n c t i v e  s t r a t i f o r m  " a l t e r a t i o n  zone" encloses t h e  massive 

su lph ide  ho r i zons  and extends t o  t h e  n o r t h  and south o f  the A d i t  Creek 

zone su lph ide  ho r i zons  (See U n i t  4 o f  Dwgs. C C l - 3  and C C l - 4 ) .  Th i s  zone 

of  s c h i s t o s e  and apparen t l y  sheared rock appears t o  be t h e  r e s u l t  of 

i n tense  s e r i c i t i z a t i o n  and lesse r  s i l i c i f i c a t i o n  and c h l o r i t i z a t i o n  of 
v o l c a n i c  and volcano-sedimentary rock,  immediately ad jacent  t o  t h e  

massive/semi-massive su lph ide  hor izons.  Three s i m i l a r ,  bu t  l e s s  s e r i c i t i z e d ,  

d i sco rdan t  a l t e r a t i o n  zones were o u t l i n e d  immediately beneath t h e  A d i t  

Creek zone i n  p y r i t i f e r o u s  c h l o r i t i c  andes i te  and may rep resen t  " feeder 

pipes". 

DDH CC1-2 t e s t e d  t h e  downdip ex tens ion  o f  t he  ma in  s u l p h i d e  showing 

and enc los ing  a l t e r a t i o n  zone a t  50 m depth. Only a few t h i n  0.1 t o  

0.4 m zones o f  s e r i c i t i z e d  rhyodac i te  t u f f  c o n t a i n i n g  1 - 5% disseminated 

p y r i t e  w i t h  ve ry  minor copper and z i n c  con ten ts  were i n t e r s e c t e d .  

appears t h a t  t he  m i n e r a l i z a t i o n  and the main a l t e r a t i o n  zone follows a 

20 - 30" southern plunge (Described i n  s e c t i o n  on s t r u c t u r e )  and may 

t h e r e f o r e  c o n t i n u e  beneath the  Cooper Creek v a l l e y .  

I t  

Elsewhere on the  p r o p e r t y ,  t o  t h e  west and s t r a t i g r a p h i c a l l y  above 

the  massive su lph ide  showing, a r e  numerous t h i n  s t ra tabound zones o f  
7 

a1 t e r a t i o n  (waning stages o f  m ine ra l  i z i n g  even ts ' )  d i s p l a y i n g  s t rong  

s e r i c i t i z a t i o n  i n  minor b l a c k  c h e r t y / e x h a l i t e  hor izons (See Dwg. CCl-3) 

DDH's C C l - 1  and C C l - 3  t e s t e d  t h e  zones o f  a l t e r a t i o n ,  i n d i c a t e d  by 

geochemical anomalies and s t rong  I P  r e s i s t i v i t y  c o n t r a s t s  (Base l i ne  zone). 

DDH C C l - 1  i n t e r s e c t e d  o n l y  one t h i n  seam of a l t e r e d ,  b i o t i t i c ,  c h l o r i t i c  

tuf faceous sediment, f rom 58.5 to 61.6 m, c o n t a i n i n g  l e s s  than 1% 

disseminated c h a l c o p y r i t e  and s p h a l e r i t e .  The remainder of t h e  core was 

r e l a t i v e l y  f r e s h  and una l te red .  DDH C C l - 3  i n t e r s e c t e d  abundant disseminated 

m i n e r a l i z a t i o n  i n  the  form o f  bands o f  p y r r h o t i t e  and p y r i t e  i n  t h i n  

bands o f  b l a c k  p y r i t i c  c h e r t / e x h a l i t e  c o n t a i n i n g  t r a c e  d i ssemina t ions  o f  

c h a l c o p y r i t e .  

I n  outcrop,  d a c i t e  a s h - t u f f s  a r e  l o c a l l y  c u t  by s t r i n g e r s  and bands 

o f  c h l o r i t e ,  hemat i te ,  pe rvas i ve  s e r i c i t e ,  and s t r i n g e r s  and d isseminat ions 
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QI 
of pyrrhotite and pyrite. 
zone contain pyrrhotite, pyrite, very minor chalcopyrite, and traces 
of sphalerite. 

Rhyodacite tuffs and cherts of the Baseline 

Hornfelsing occurs at the far eastern end of the grid in andesite 
tuffs in response to hornfelsing by a large felsic intrusive plug in 
the vicinity. This alteration resulted in formation of coarse grained 
platy biotite and large dark green hbrnblende porphyroblasts in the 
andesites, thus altering them to biotite-hornblende hornfels and pseudo- 
diorite. 
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DIAMOND DRILLING 

w 

A total of 467.6 m of diamond drilling in three diamond drill 
holes were completed by J.K.  and Candrill Ltd. of Whiterock, B.C., 
during the period August 5 - September 12, 1981. 

Drill hole locations are indicated in drawing CCl-3. Drill field 
records and geological logs are included in Appendix I I .  A summary o f  

diamond drilling is shown in Table 2. Drilling cross sections are 
included as Figures 4, 5, and 6. Drill core analytical results are 
included in Appendix I l l .  

c 

Short summaries follow: 

DDH CCl-1 was drilled to test an I P  resistivity and percent 
frequency effect (PFE) anomaly and a weak, coincident copper soil geo- 
chemical anomaly (See Figure 4 ) .  

A total of 5.2 m of overburden was cased in this hole. In the 
drill interval 5.2 to 70.0 m, coarse grained rhyodacite and dacite 
lapilli-tuff and fine grained dacite ash-tuffs containing a few thin 
interbeds of volcanoclastic sedimentary rock, were intersected. Trace 
to 3% disseminated sphalerite and chalcopyrite was observed in chlorite 
and biotite rich volcanoclastic/tuffaceous sedimentary rock; 

!.e. 55.1 - 55.4 m - 1 %  sp and 3% py - 0.17% Zn, 665 ppm Pb, trace Cu 
58.4 - 58.6 m - 2-3% disseminated cp and 10% disseminated 
py = 0.62% Cu, 0.39 ppm Au 

Massive to porphyritic andesite flows and tuff-breccias with up to 
5% disseminated and stringer pyrite were intersected between 70.9 - 103.6 m. 
In the remainder of the drill hole, to 127.1 m, dacite flows and frag- 
mental rocks containing 5 - 10% stringer and disseminated pyrite, were 
intersected (Figure 4). 

? 

DDH CC1-2 was drilled to test a strong electromagnetic conductor; 
the apparent downdip extension of the Adit Creek zone. Lithologies 
intersected were dominantly andesitic flows and/or tuffs with minor thin 
beds of dacitic tuff and chert. 
monzonite porphyry dikes and sills cut the volcanic rocks. Maximum 
sulphide content did not exceed 5% pyrite (no chalcopyrite observed) 
and only a few thin bands of sericitized dacite tuff was noted. The 

Numerous thin granodiorite and quartz 
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hole ended at 169.8 m (Figure 5 ) .  

DDH CCl-3 was drilled to test a strong I P  anomaly (resistivity and 
bt 

metal factor up to 25 times background) and a coincident geochemical 
soil anomaly. Rock types intersected in this drill hole are relatively 
consistent in texture and composition: very coarse grained rhyodacite 
and dacite lapilli-tuffs and agglomerate/tuff breccias, locally inter- 
bedded with thin beds o f  black pyrit'ic chert/exhalite. 
are 2 - 20 cm thick (apparent) and contain up to 15% pyrrhotite and trace 
to 2% chalcopyrite (Figure 6). 

These chert beds 

i.e. 74.6 - 75.6 m - trace to 2% cp - 0.1% Cu 
160.0 - 160.5 m - trace cp - 510 ppm Cu 
163.0 - 163.5 m - trace cp - 745 ppm Cu 
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GEOPHYSICS 

Magnetic, e lect romagnet ic  and induced p o l a r i z a t i o n  surveying were 

performed on the  Cooper Creek g r i d  d u r i n g  the  p e r i o d  June 24 - J u l y  10, 

1981. E lect romagnet ic  surveying inc luded Very Low Frequency (VLF-EM) 

and CEM "Shoot-back" methods. 

The magnetic and e lect romagnet ic  r e s u l t s  a r e  repo r ted  separa te l y  

Matthews and a r e  at tached t o  t h i s  r e p o r t  as Appendix n. - by R. B. 

The 

L imi ted,  

P. Cartw 

P / r e s i s t i v i t y  survey, c a r r i e d  o u t  by Phoenix Geophysics 

i s  t he  sub jec t  o f  another r e p o r t  be ing submit ted by 

i ght (See References). 
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GEOCHEMISTRY 

Soi 1 

A t o t a l  o f  428 s o i l  samples ( l i t h o s o l s )  were c o l l e c t e d  a t  25 m 

i n t e r v a l s  over t h e  e n t i r e  Cooper Creek g r i d  (See Dwg. C C l - 5 )  and ~ 

shipped fo r  a n a l y s i s  o f  Cu, Zn, Pb and Mo contents i n  t h e  -80 mesh 

f r a c t i o n .  A n a l y t i c a l  work was completed by Acme A n a l y t i c a l  Labora to r ies  

L i m i t e d  o f  Vancouver. 

Resul ts  o f  t h e  s o i l  geochemical survey a r e  dep ic ted  i n  Dwgs. C C l - 5 ,  

6, 7 and 8 and assay c e r t i f i c a t e s  conta ined i n  Appendix I l l .  

G e o s t a t i s t i c a l  t reatment  o f  t h e  s o i l  geochemical da ta  i s  o u t l i n e d  

i n  F igu re  7: h is togram p l o t s  o f  Cu, Zn and Pb contents  and i n  F igu re  8: 
l o g  cumulat ive-frequency p l o t s  f o r  Cu, Zn, Pb. Al though no t  r e a d i l y  

apparent, weak i n f l e c t i o n  p o i n t s  a r e  noted i n  the cu r ru la t i ve  frequency 

p l o t s  for  copper between 250 and 300 ppm and fo r  lead between 200 and 

250 ppm, thus i n d i c a t i n g  t h r e s h o l d  values f o r  anomalous populat ions.  

Z inc d i s p l a y s  a r e l a t i v e l y  unimodal t r e n d  w i t h  a ve ry  weak f l e x u r e  a t  

approx imate ly  400 ppm. 

As seen i n  Dwgs. C C l - 6  and C C l - 8 ,  copper and lead appear t o  have 

h i g h  p o s i t i v e  c o r r e l a t i o n .  Apparent ly  anomalous Cu and Pb values appear 

i n  a r e l a t i v e l y  l i n e a r  b e l t  a long t h e  b a s e l i n e  w i t h  a major h i g h  centered 

a t  L5 + 25N, 0 + 25E (Base1 ine  zone). A second copper anomaly occurs 

over  t h e  A d i t  Creek zone w i t h o u t  a corresponding l ead  anomaly. Weak 

copper and lead anomalies l oca ted  downslope o f  the A d i t  Creek zone 

m i n e r a l i z a t i o n  and t h e  Basel ine zone a r e  thought t o  be due t o  s l i d e  

and avalanche mechanical t r a n s p o r t  o f  su lph ide-bear ing m a t e r i a l .  

Z inc  content  i s  anomalous i n  t h e  area o f  t he  b a s e l i n e  copper 

anomaly and i n  s c a t t e r e d  l o c a l i t i e s  a long s lope (See Dwg. C C l - 1  and 

C C l - 7 )  t o  t h e  west. The area w i t h i n  the z i n c  anomalies i s  u n d e r l a i n  

by f e l s i c  p y r o c l a s t i c  rocks and the  Basel ine m i n e r a l i z e d  zone. 

Molybdenum con ten t  i n  s o i l  samples was g e n e r a l l y  v e r y  low, a l t hough  

s l i g h t l y  e leva ted  Mo values were ob ta ined  c o i n c i d e n t  w i t h  the  main copper 

anomaly cen t red  a t  L5 + 25N, 0 + 25E (See Dwg. C C l - 9 ) .  A major qua r t z  

monzonite dyke was noted d u r i n g  g e o l o g i c a l  mapping i n  t h e  area of the  

Mo anomaly (Dwg. C C l - 3 ) ,  p o s s i b l y  rep resen t ing  the  source of t h e  weak 
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molybdenum values. 

Core 

A total of 115 diamond drill core samples from the Summer 1981 
drill program were shipped to Acme Analytical Laboratories Ltd. of 
Vancouver for analysis of Cu, Zn, Pb, Ag and Au contents. The diamond 
drill core samples split and selected for analysis included sections 
containing visible (trace to 10%) sulphide. In addition, 137 outcrop 
samples, including samples taken during detailed lithogeochemical 
sampling of the Adit Creek zone, were collected and analyzed for Cu, 
Zn, Pb, Ag and Au contents. 

Diamond drill core from Hole CCl-1 contained abundant disseminated 
sulphide mineralization, however, significant metal values were found 
in only two of fifteen samples taken. 

These are; across sample intervals: 
55.1 - 55.4 m: 1%  disseminated sphalerite associated with pyrite 

and carbonate veinlets. Assay - 0.17% Zn, 665 ppm 
Pb. 

58.4 - 58.6 m: Chalcopyrite stringers and disseminations associated 
Assay - 0.62% Cu, with pyrite + biotite + chlorite. 

0.39 ppm Au. 

Drill Hole C C 1 - 2  was sampled from 50 m depth to the end of the hole 
at 169.8 m (See Table 4 ) .  

Values up to 100 ppm for Cu and Zn and 50 ppm for Pb were obtained. 

Hole CCl-3 contains abundant sulphide mineralization in the f o r m  

of pyrrhotite/pyrite stringers (10 - 20%) with occasional grains of 
chalcopyrite. In 36 samples taken in this hole, zinc is slightly 
anomalous in some samples (300 - 400 ppm) and copper is strongly anomalous 
in three samples. The three best copper assays are: 

74.6 - 75.6 m: trace of cha 1 copyr i te 
assay - 1000 ppm Cu 

160.0 - 160.5 m: trace of chalcopyrite 

assay - 510 ppm Cu 
163.0 - 163.5 m: trace of chalcopyrite 

assay - 745 ppm cu 
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Cbie --- ---- Sampling --- 
Detailed chip sampling was carried out across measured widths and 

at regular intervals along the Adit Creek zone mineralization (See Dwg. 
CCI-IO). In general, the massive and semi-massive sulphides have 
excel lent copper contents (weighted averaged 3.10% Cu, range 0.26 ”- 8.5% 
Cu) with moderate zinc contents (weighted average 1.22% Zn, range 0.01 
- 6.85% Zn) and low lead contents (weightedaverage 309 ppm Pb range 18 
- 880 ppm Pb) moderate silver values (weighted average 0.68 oz./ton, 
range 0.07 - 1.74 oz./ton Ag) and notable gold values (weighted average 
0.043 oz./ton, range 0.001 - 0.232 oz./ton Au). Although the tenor 
of the massive and semi-massive sulphide horizons is impressive, the 
sulphide mineralization is discontinuous and thin. Thickness ranges 
from 0.2 to 1.75 m, averaging approximately 0.6 m in width, offering 
very limited tonnage potential. Chip samples across wider sample in- 
tervals were obtained in the sericite-quartz-pyrite+chlorite - alteration 
zone immediately adjacent to the massive/semi-massive sulphides. 
Unfortunately, tenors obtained in the SQP schists were significantly 
lower in grade and are not of economic interest. !.E. Copper; average 
0.33% Cu (range 0.01 - 1.25% Cu), Zinc; average 0.082 Zn (range 0.004 - 
0.53% Zn), Lead; average 7‘: ppm Pb (range 12 - 280 ppm Pb). Sulphide 
content in the sericite-quartz-pyrite schist decreases rapidly with 
distance from the massive sulphide beds. 



. 
i 

- 18 - 

RESULTS AND D I S C U S S I O N  

1. Geological  mapping has o u t l i n e d  Kaslo Group s t r a t i g r a p h y  on t h e  

Cooper Creek p roper t y .  The i n t e r p r e t e d  s t r a t i g r a p h i c  sequence from 

o l d e s t  t o  youngest (east  t o  west on the  g r i d )  i s :  andesi te  t u f f s  

and f lows,  t he  A d i t  Creek m i n e r a l i z e d  zone ( i nc ludes  massive sulphides, 

s e r i c i  t e - q u a r t z - p y r i  t e + c h l o r i t e  - sch iS t ,  d a c i t i c  t u f f  and tu f faceous 

sedimentary rock ) ,  interbedded andes i te  f lows and/or t u f f s  and d a c i t e  

t u f f s ,  and an uppermost f e l s i c  u n i t  o f  interbedded d a c i t e  and rhyodac i te  

p y r o c l a s t i c  rocks.  A change i n  source magma from maf ic  t o  f e l s i c  

composi t ions i s  apparent across t h i s  sequence. 

2. Bedded Kaslo Group rocks ( S  ) on t h e  p roper t y  s t r i k e  c o n s i s t e n t l y  

t o  t h e  nor th-nor thwest  (150") and d i p  v e r t i c a l l y  o r  very  s teep ly  t o  t h e  

west (60 - 90"). Although d e t a i l s  a r e  l a c k i n g  i n  ou tc rop  (;.e., 

marker hor izons and t o p  i n d i c a t o r s ) ,  an apparent a n t i c 1  i n a l  (S1) 

s t r u c t u r e  w i t h  a shal low (16 - 35") southward plunge i s  i r , fer red.  I n  

the  area t o  t h e  south o f  t he  p roper t y ,  t h e  reg iona l  l i t h o l o g i c a l  t r e n d  

0 

curves from 150" t o  approximate1 

s t r u c t u r e )  l oca ted  4 km n o r t h  of  

3 .  D e t a i l e d  g e o l o g i c a l  mapping 

su lph ide  u n i t s  occur a t  two d i s t  

A d i t  Creek Zone - w i t h i n  andesi r  

w i t h i n  the  upper f e l s i c  v o l c a n i c  

2 090" i n d i c a t i n g  a major f l e x u r e  (S 

Mount Dryden. 

i n d i c a t e d  t h a t  base metal bear ing 

n c t  s t r a t i g r a p h i c  l e v e l s :  ( i )  t he  

c rock,  ( i i) the  Basel ine Zone - 
u n i t .  

A .  W i t h i n  the  A d i t  Creek hor izon,  f o u r  separate strata-bound, 

s u l p h i d e  bear ing  u n i t s  were t r a c e d  l a t e r a l l y ,  more o r  l e s s  c o n t i n -  

uously  over  100 - 150 m across the o r i g i n a l  showing area. Discon- 

t i nuous  pods o f  massive su lph ides,  r i c h  i n  c h a l c o p y r i t e  and 

s p h a l e r i t e  (up t o  2 m i n  th i ckness )  occur w i t h i n  s e r i c i t e - q u a r t z -  

p y r i t e + c h l o r i t e  - s c h i s t  ( a l t e r e d  d a c i t e ,  s i l t s t o n e  and/or andesi te)  

and l o c a l l y  w i t h i n  bedded d a c i t e .  The s e r i c i t e - q u a r t z - p y r i t e +  - 
c h l o r i t e  s c h i s t  u n i t  i s  up t o  30 m wide and appears t o  be complete ly  

encapsulated i n  a n d e s i t i c  rocks.  The sericite-quartz-pyrite+chlorite - 
s c h i s t s  represents  a l t e r a t i o n  r e s u l t i n g  f rom in tense  s e r i c i t i z a t i o n  

and c h l o r i t i z a t i o n  processes r e l a t e d  t o  and accompanying the  massive 

s u l p h i d e  m i n e r a l i z a t i o n .  Under l y ing  the  massive su lph ide  pods, 
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t h e  a n d e s i t i c  rocks a r e  c h l o r i t i z e d  and l o c a l l y  c o n t a i n  up t o  

10% s t r i n g e r  and f r a c t u r e  c o n t r o l l e d  su lph ides a long th ree  d i s t i n c t  

d i sco rdan t  zones. The d i sco rdan t  m i n e r a l i z a t i o n  and a l t e r a t i o n  

appears t o  represent  a " feeder pipe" f o r  the o v e r l y i n g  stratabound 

minera l  i z a t  ion. 

c o n t a i n i n g  t r a c e  amounts o f  c h a l c o p y r i t e ,  s p h a l e r i t e  and ga 

were observed i n  ou tc rop  and appear t o  represent  t h e  source 

and Zn " s o i l "  anomalies d iscovered d u r i n g  prev ious work (Sa 

1980). 

4. Ground magnetic survey r e s u l t s  i n d i c a t e  t h a t  the monzoni t ic  

B. The Base l i ne  ho r i zon  occurs w i t h i n  t h e  upper f e l s i c  pyro- 

c l a s t i c  un i t. 
t 

M i  nor  sulphide- bear ing "exha l a t  ive" c h e r t y  hor izons 

ena 

of  cu 

a t  , 

i n t r u -  

s ions have anomalously-high magnetic s u s c e p t i b i l i t i e s  w h i l e  areas under- 

l a i n  by f e l s i c  v o l c a n i c  rocks have low magnetic s u s c e p t i b i l i t i e s .  

Magnetic survey ing has been usefu l  i n  t r a c i n g  these l i t h o l o g i e s  across 

overburden-covered areas. No major magnetic anomalies were detected. 

5. Ground Very Low Frequency (VLF) - e lect romagnet ic  survey r e s u l t s  

a re  n o i s y  and d i f f i c u l t  t o  i n t e r p r e t  i n  p ro f1  l e  form. F r a s e r - f  i 1 t e r i n g  

"cleaned up" t h e  data considerably ,  and resolved seve ra l ,  a l b e i t  weak, 

conductor axes which c o i n c i d e  w e l l  w i t h  r e s u l t s  from o t h e r  surveys. 

6. 
d i f f i c u l t  t o  i n t e r p r e t  i n  p r o f i l e  form. An at tempt  t o  Fraser  f i l t e r  

t h i s  data was successfu l ;  i n d i v i d u a l  conductors were reso lved  and good 

c o r r e l a t i o n  achieved w i t h  o t h e r  geophysical  survey r e s u l t s .  

Resul ts  from t h e  CEM "Shoot-back" survey a r e  a l s o  ve ry  no i sy  and 

7. E lect romagnet ic  survey ing detected o n l y  one s t r o n g  conductor,  t h a t  

be ing d i r e c t l y  over  the ou tc ropp ing  su lph ide  ho r i zons  o f  t he  A d i t  Creek 

zone. The n o i s y  e lec t romagne t i c  da ta  i s  l i k e l y  a t t r i b u t a b l e  t o  t h e  

interbedded n a t u r e  o f  s t r o n g l y  c o n t r a s t i n g  l i t h o l o g i e s ,  severa l  o f  which 

c o n t a i n  s i g n i f i c a n t  su lph ide  con ten t ,  i .e . ,  a n d e s i t e  and "exha la t i ve "  

c h e r t ,  as w e l l  as by sharp topographic  changes. 

8. Induced P o l a r i z a t i o n  ( I P )  survey ing o u t l i n e d  t h r e e  zones of anomalous 

frequency e f f e c t .  One o f  these anomalies t rends a long t h e  base l i ne  across 

t h e  e n t i r e  g r i d ,  c o r r e l a t i n g  w e l l  w i t h  weak t o  moderate s t r e n g t h  e l e c t r o -  

magnetic conductor axes. A second I P  anomaly p a r a l l e l s  t h e  main anomaly 
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approximately 100 m west of the baseline, but appears to fade out 
before reaching Cooper Creek to the south and L6+62N to the north. 
These anomalies were subsequently found to be due to minor, disseminated 
sulphide bearing "exhalitive" chert horizons within the upper felsic 
unit (Baseline Zone). A third IP anomaly, possibly representing the 
edge of the Adit Creek zone, was indicated on L4+49N. The extremely 
rugged topography prevented complet6 IP coverage of the Adit Creek 
zone. 

9. A soil geochemical survey carried out over the Cooper Creek grid 
verified results of the previous survey and provided more complete 
coverage. Two anomalous zones were outlined, one downslope of the 
Adit Creek zone and one straddl ing the base1 ine between L3+75N and L6+62N. 
Both anomalies are directly attributable to base metal sulphides 
observed in outcrop (Adit Creek and Base1 ine zones). 

10. 

pyrite+chlorite - schist was carried out on the Adit Creek zone. Results 
indicate that massive sulphides have excellent copper contents with 
moderate Zn and low Pb values over narrow widths. Au and Ag contents 
were significant in the highest grade Cu bearing samples. Samples of 

sericite-quartz-pyrite schist taken adjacent to massive sulphide gave 
anomalous but uneconomic Cu, Zn and Pb grades. The best base metal 
grades are restricted to the mqssive sulphides which have much less 
than sufficient true thickness and lateral extent to be of economic 
interest. 

Chip sampling of massive sulphides and adjacent sericite-quartz- 

1 1 .  Diamond drilling failed to intersect significant mineralization or 
major zones of related alteration in any o f  the three diamond drill holes. 

A. Diamond drill hole CC1-1, designed to test the "baseline" 
main IP anomalous zone at L1+00N, intersected minor disseminated 
and stringer sulphides adjacent to a felsic volcanic - intermediate 
volcanic interface. 

B.. Diamond drill hole CC1-2, designed to test the Adit Creek zone, 
did not intersect .massive sulphide or significant related alteration. 

C. Diamond drill hole CCl-3, designed to test the IP anomaly 
located west of the baseline, intersected several sulphide bearing 
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"exhalat ive"  c h e r t  u n i t s  w i t h i n  the  upper f e l s i c  p y r o c l a s t i c  

sequence. Trace amounts o f  c h a l c o p y r i t e  occur w i t h i n  the  c h e r t  

u n i t s .  

Diamond d r i l l  ho les C C 1 - 1  and C C l - 3  appear t o  have i n t e r s e c t e d  

su lph ide  bear ing v o l c a n i c  rocks which were responsib le  f o r  t h e  detected 

IP anomalies. 

Diamond d r i l l  h o l e  CC1-2 f a i l e d  t o  i n t e r s e c t  t he  expected v e r t i c a l  

c o n t i n u a t i o n  o f  massive su lph ides and r e l a t e d  a l t e r a t i o n  zone of t h e  

A d i t  Creek showings. 

shal low (16 - 35") southward plunge i n  t h e  enc los ing  s e r i c i t e - q u a r t z -  

p y r i t e + c h l o r i t e  - s c h i s t .  Assuming t h e  massive su lph ides a r e  elongated 

p a r a l l e l  t o  t h i s  plunge, as a r e  depos i t s  i n  t h e  Snow Lake area of 

Manitoba (Coats, e t  a l ,  1970), t he  su lph ide  hor izons may have been 

eroded t o  t h e  n o r t h  and t o  t h e  south o f  the o r i g i n a l  showings (Clark ,  

1981 i n t e r n a l  memo)(See F igu re  9 ) .  P o t e n t i a l  thus e x i s t s  f o r  massive 

su lph ide  m i n e r a l i z a t i o n  bo th  up and down s lope beyond t h e  eroded 

areas. 

D e t a i l e d  mapping o f  t he  showing area i n d i c a t e d  a 

Several c o n t r a r y  f a c t o r s  must be taken i n t o  account before t e s t i n g  

these p o s s i b l e  extens ions o f  t h e  A d i t  Creek zone: 

(i) The l a c k  o f  v e r t i c a l  c o n t i n u i t y  i n  t h e  massive su lph ide  

ho r i zon (s )  as i n d i c a t e d  by diamond d r i l l  h o l e  CC1-2. The massive 

su lph ide  zone ( A d i t  Creek) and i t s  assoc iated a l t e r a t i o n  zone must 

have a very t h i n  p e n c i l - l i k e  form p lung ing  s h a l l o w l y  t o  the  south. 

I t  i s  f e l t  t h a t  such a body cou ld  n o t  c o n t a i n  s u f f i c i e n t  tonnage 

t o  ma in ta in  an economical ly  v i a b l e  min ing opera t i on .  

( i i )  The area o f  t he  i n t e r p r e t e d  "reappearance" o f  t h e  m ine ra l -  

i z a t i o n  "down-plunge" has been very thoroughly  tes ted .  The i n t e r -  

p r e t e d  southward plunge ex tens ion  o f  t he  A d i t  Creek zone does n o t  

appear t o  have a s i g n i f i c a n t  geophysical  or geochemical expression. 

(iii) The i n t e r p r e t e d  up-plunge ex tens ion  o f  the A d i t  Creek zone 

has e i t h e r  been complete ly  eroded or extends i n t o  Mount Cooper up 

s lope.  The area has no t  been covered by present  geochemical and 

geophysical  surveys due t o  t h e  ext remely rugged n a t u r e  o f  t e r r a i n  

i n  t h i s  area. Costs t o  t e s t  such a t a r g e t  would be ve ry  p r o h i b i t i v e .  
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The Basel ine zone and a p a r a l l e l  zone i n d i c a t e d  by the  I P  surveying 

t o  t h e  west o f  t h e  b a s e l i n e  were tes ted  by diamond d r i l l i n g .  

induced p o l a r i z a t i o n  anomalies were apparen t l y  due t o  minor amounts o f  

disseminated su lph ide  w i t h i n  c h e r t y  " e x h a l i t i v e "  u n i t s  i n  a f e l s i c  pyro- 

c l a s t i c  sequence. Al though t h e  geo log ica l  environment appears t o  be 

ext remely favourable f o r  generat ion o f  volcanogenic massive su lph ide  

deposi ts ,  t e s t i n g  o f  t he  most favourab le  geophysical  t a r g e t s  proved 

t o  be unsuccessful .  No f u r t h e r  diamond d r i l l  t a r g e t s  a r e  obvious, i n  

e i t h e r  o f  these two zones, on t h e  Cooper Creek g r i d .  

The 

12. Regardless o f  present  and l a r g e l y  unfavourable e x p l o r a t i o n  r e s u l t s  

on the  Cooper Creek p roper t y ,  one must keep i n  mind the favourable 

c r i t e r i a  which l e d  us t o  t h i s  p r o p e r t y  i n i t i a l l y ;  t h a t  i s ,  i t s  r a t h e r  

s i m i l a r  geo log i ca l  environment where compared t o  known volcanogenic 

massive su lph ide  depos i t s  i n  B r i t i s h  Columbia, i . e . ,  Westmin Resources 

o p e r a t i o n  near Campbell R i ve r ,  B r i t i s h  Columbia. S i g n i f i c a n t  s i m i l -  

a r i t i e s  

and P r i c e  depos i t s  i n c l u d e  (Seraphim, 1980): 

shared by t h e  Cooper Creek m i n e r a l i z a t i o n  and t h e  Myra, Lynx 

( i )  Assoc ia t i on  w i t h  r h y o l i t i c ,  d a c i t i c  and a n d e s i t i c  v o l c a n i c  

rocks.  

rcrJ 

( i  i) M i n e r a l i z a t i o n  occurs i n  s t ra tabound bodies o v e r l y i n g  o r  

ad jacen t  t o  hydrothermal l y  a1 t e r e d  and m ine ra l  ized pipes. 

( i i i )  A l t e r a t i o n  inc luded s i l i c i f i c a t i o n ,  s e r i c i t i z a t i o n  and c h l o r -  

i t i z a t i o n  - quartz-sericite-pyrite+chlorite - s c h i s t .  

( i v )  Ore mineralogy inc ludes c h a l c o p y r i t e ,  s p h a l e r i t e ,  minor 

galena, s i l v e r  and g o l d  minera ls .  

( v )  R h y o l i t i c  b recc ias  o r  " m i l l - r o c k "  occur prox imal  t o  the 

m i n e r a l i z a t i o n .  

( v i )  I n t r u s i o n  by p o r p h y r y t i c  f e l s i c  dykes - q u a r t z  monzonite. 

( v i  i) Banded s i 1  iceous ( c h e r t )  and h e m a t i t i c  rocks over1 i e  the  

m ine ra l  ized zone(s).  

( v i  i i) The pod-1 i k e  na tu re  o f  t he  massive su lph ide  m ine ra l  i z a t i o n .  

I t  i s  obvious t h a t  base metal  c o n c e n t r a t i v e  processes have occurred 

a t  t h e  Cooper Creek p r o p e r t y  and undoubtedly w i t h i n  t h e  e n t i r e  Kaslo 
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Volcanic Group. Discovery o f  the loci o f  the mineralizing processes 

will likely be the result of a more regional approach aimed at location 

o f  volcanic vent areas within the Kaslo volcanic rocks. 

qLl’ 



' -  24 - 

CONCLUSIONS AND RECOMMENDATIONS 

cy 
1 .  The Cooper Creek g r i d  area has been adequately tested.  

2. L i t t l e  p o t e n t i a l  e x i s t s  f o r  economic massive su lph ide  m i n e r a l i z a t i o n  

i n  b o t h  t h e  A d i t  Creek zone o r  the weakly m i n e r a l i z e d  zones t o  t b e  west. 

3 .  L i t t l e  p o t e n t i a l  i s  be l i eved  

m i n e r a l i z a t i o n  bo th  up and down p 

the Cooper Creek g r i d .  

t o  e x i s t  f o r  economic massive 

unge along t h e  A d i t  Creek hor 

su 1 ph i d e  

zon on 

4. I t  i s  recommended t h a t  a r e g i o n a l  approach t o  e x p l o r a t i o n  be taken 

over  the  more access ib le  p o r t i o n s  of  the Kaslo Volcanic Group as w e l l  

as on the  Cooper Creek Group p r o p e r t i e s .  

5. E x p l o r a t i o n  methods recommended inc lude  a i r b o r n e  (he1 i c o p t e r -  

borne) EM survey ing,  s o i l  and stream sediment sampl ing and geo log ica l  

a p p r a i s a l .  

6. I t  i s  recommended t h a t  SMD M in ing  m a i n t a i n  i t s  Janout o p t i o n  o n l y  

i f  more favourab le  terms can be obtained. 

R e s p e c t f u l l y  Submitted 
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o f  Saskatchewan, c e r t i f y  as f o l l o w s :  

1 .  

2 .  

3.  

4 .  

5. 

That I am a g e o l o g i s t  r e s i d i n g  a t  521 Bedford Road, Saskatoon, 

Saskatchewan. 
% 

That I have p r a c t i s e d  my p r o f e s s i o n  con t inuous ly  s i n c e  being 

graduated i n  Geology from Lauren t ian  U n i v e r s i t y ,  Sudbury, O n t a r i o  - 
Honours B. Sc. 1977. 

That I am r e g i s t e r e d  as a P ro fess iona l  Engineer i n  the  Province o f  

Saskatchewan. 

That I have con t inuous ly  worked i n  geo log i ca l  and min ing e x p l o r a t i o n  

i n  Canada f o r  the pas t  f o u r  years. 

That t h e  accompanying r e p o r t  i s  based on f i e  

the summer f i e l d  e x p l o r a t i o n  program of 1981 

d i n v e s t i g a t i o n s  d u r i n g  ., 

# 

Dated a t  Saskatoon, Saskatchewan, t h i s  29 th  day o f  October, A.D. 

1981. 

W 

Daniel  E. J i r i c k a  
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1. T h a t  I a m  a g e o l o g i s t  residing at 909 - 541 Fifth A v e n u e  North, 
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2. That I h a v e  practised my profession c o n t i n u o u s l y  s i n c e  being 

g r a d u a t e d  in Geology from McMaster University, Hamilton, O n t a r i o  - 

Honours B .  Sc. 1977. I a l s o  o b t a i n e d  a M. Sc. in 1979 from 

University of Manitoba, W i n n i p e g ,  Manitoba. 

3. T h a t  I have w o r k e d  in geological and mining e x p l o r a t i o n  in Canada 

s i n c e  1977. 

4. T h a t  t h e  a c c o m p a n y i n g  report is based o n  field investigations 

during t h e  summer field ex p l o r a t i o n  program in 1981. 

.D a t e d  at Saskatoon, Saskatchewan, t h i s  29th day of October, A.D. 

1981. 

Michael R. J a c k s o n  
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T A B L E  1 

EXPLORATI ON WORK SUMMARY 
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TABLE 1 

Geologica l  
Mapp i ng 

S o i l  Geochemistr 

Ground EM 
Survey i ng 
C.E.M. 
"Shoot - back" 

, Ground EM 
Surveying 
V.L.F. - E.M. 

Ground Magnet i c 
Surveying 

Induced 
P o l a r i z a t i o n  

L i thogeochem i s t r 

D r i l l  S i t e  
Prepa r a t  i o n  

Diamond 

w EXPLORATION WORK SUMMARY - COOPER CREEK GROUP 

TYPE OF WORK I 
G r i d  E s t a b l i s h -  

men t 

Topog raph i c 
Su rvey i ng 

D r i  1 1  i n g  

COMPLETED 
BY 

A rc tex  
Eng i neer i ng 
Services Ltd.  & 
IN-HOUSE crew 

IN-HOUSE 

IN-HOUSE 

IN-HOUSE 

IN-HOUSE 

I N-HOUSE 

IN-HOUSE 

Phoen i x 
Geophysics Ltd.  

IN-HOUSE 

Bema I n d u s t r i e s  
L i m i t e d  

J.K.  D r i l l i n g  6 
Candri 1 I Ltd.  

:ONTRACT 
NO. 

NO. OF LINE-KM 

10.9 

10.9 

10.9 

- 

13.08 

20.63 

10.9 

8.5 

- 

- 

- 

COMMENTS 

June 11-June 22, I981  

E l e v a t i o n  survey ing 

2 1:50 Scale-0.1 km 
1 :2500 Scale- I .  1 km2 
1:5000 Scale-6.0 krn 

428 samples 

Severa 1 1 i nes redone 
as check-One t e s t  
l i n e  Multimode, 
mu 1 t i -separa t i o n  

Severa 1 1 i nes redone 
i n  d e t a i l  

Severa 1 deta i 1 ed 
(10 m s t a t i o n )  l i n e s  

J u l y  I - J u l y  IO, 1981 

254 rock samples 

Cons t ruc t i on  o f  three 
d r i l l  s i t e s  
J u l y  28-Aug. 6, 1981 

3 diamond d r i l l  
holes t o t a l  1 i n g  
467.6 m o f  d r i  1 1  i n g  
Aug. 5-Sept. 11,1981 
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TABLE 2 

SUMMARY OF DIAMOND D R I L L I N G  
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DIAMOND DRILL SUMMARY 

I 

I 
'OLE NO. GRID GRID SURVEY D I P  LENGTH AZttIUTH PURPOSE START COMPLETED LITHOLOGY C OMME NT S 

COORDINATES COORDINATES 

C C I - I  I Cooper Creek LItOON 
W04E 

-45' 127.1 rn 064' 70 t e s t ' a  06-08-81 12-08-81 0 - 5.05 >I% sph , gn e 
strong l i nea r  Overburden 56.2 ni 

IP anomaly 

t 

5.05 - 24.3 ~ 3 2  cp over 15 tin 
Dacite and 58.5 m. 
Rhyodaclte T u f f  

24.3 - 58.0 
Oac I t e  and Rhyodac I te  
L a p i l l i - T u f f  

58.0 - 61.4 
Hematlte-Chlorite- 
S e r l c l t e  Schist 

61.4 - 72.0 
Dacite Tuf f  Breccia 

! 72.0 - 127.1 
Hornfelred Andesite 

CC I - 2 Cooper Creek L4+56N -45' 165 m 064. To test  the 14-08-81 20-08-81 0 - 0.6 No s lgn l f i can t  
Overburden a l t e r a t i o n  or  

Andes I t e  rnasslv!zation' 

21.2 - 22.3 
Daclte t u f f  

22.3 - 25.5 
Andesite massive to 
bedded 

25.5 - 26.0 
Daclte t u f f  

26.0 - 60.0 ' 

Andeslte massive to 
bedded 

1+55E A d i t  Creek 
zone a t  depth. o.6.-  21.2 sulphide mineral- 
Target; a strong 
EM "Shootback" t o  bedded 
conductor 

60.0 - 64.5 
Daclte t u f f  and chert 

64.5 - 69.0 
lnterbedded andcsl te 
and dac l te  t u f f  

69.0 - 116.4 
Andesite masslve and 
bedded 

116.4 - 117.0 
0ac)te t u f f  

117.0 - 143.0 
Andesite massive and 
bedded 

143.0 - 151.4 
Daclte t u f f  

151.4 - 163.0 
lnterbedded anderi!z . 4 
daci te  t u f f  

163.0 - 169.7 
Andesite massive 
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DIAMOND DRILL S U M W R Y  

' YOLE NO. G R I D  C R l O  SURVEY D I P  LENGTH AZlflUTH PURPOSE START CONPLETEO LITHOLOGY COMHENTS 
COORDINATES COOROINATES 

CCI-3 Cooper Creek L3+75N -45. 175.5m 064. To test a 02-09-81 10-09-81 0-9.1 Minor c p  
Overburden e 75.0 n strong I P  

anomaly wlth 81.0 m 

Quartz-mnzon- high metal 
i t e  porphyry factor values 

1+70E 
9.1 - 1 2 . 2  $ j60.2 

dyke 
12.2 - 44.0 
Rhyodacl te 
lopllll-tuff 
44.0 - 45.7 
Qua r tz-monzon- 
Ite porphyry 
dyke 

45.7 - 55.4 
Rhodac i te 
lapllil-tuff 
agglomerate 

55.4 - 57.6 
Cranodlorite 
porphyry dyke 
57.6 - 60.0 
Dacite tuff- 
Irpilll-tuff 
60.0 - 61.7 
Cranodlorlte 

61.7 - 65.7 
Daclte iapllll 
tuff 

65.7 - 67.5 
Quartz monzonite 

porphyry dyke 

porphyry dyke 
67.5 - 88.1 
Dacite lapllll- 
t u f f  

88.1 - 89.0 
Biotlte-hornblende- 
lamprophyre dyke 
89.0 - 90.4 . 
Oacl te lapi 1 I i -  tuf f 
90.4 - 90.6 
Lamprophyre dyke 

90.6 - 93.9 
Oacl te lap i 1 I I -tuf f 

Rhyodaclte lapilli-tuff 
93.9 - 175.9 
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TABLE 3 

LJTHOGEOCHEMISTRY - C H I P  SAMPLES 



TABLE 3 

LITHOGEOCHEMISTRY - C H I P  SAMPLES 

(See Dwg. CCI-IO) 

Hor izon ( I  being upper) 

SAMPLE 

cc  10-0428 

C C  10-01129 

c c  10-0430 

c c  19-04 3 I 

cc 10-0432 

C C  10-0433 

C C  10-0434 

cc  10-0435 

CC 10-0436 

c c  10-0437 

CC 10-0438 

CC 10-0439. 

C C  10-0440 

cc 10-044 1 ' 

c c  10-0442 

4 ~ 8 5 N  2+20E 

4+85N 2+20E 

4+85N 2+20E 

5+15N 2 + 1 7 ~  

5+15N 2 + 1 7 ~  

5+15N 2 + 1 7 ~  

East o f  M. Sulph. 

\ , ! L ? s t  O f  M. Sulph. 

Massive Sulphide 

Eas t  o f  M. Sulph. 

West o f  M. Sulph. 

Massive Sulphide 

East o f  M. Sulph. 

Massive Sulphide 

West of M. Sulph. 

West o f  M. Sulph. 

Massive Sulphide 

East of M. Sulph. 

East o f  M. Sulph. 

Massive Sulphide 

West o f  M. Sulph. 

. 4  M 

.8 M 

I M  

.9 M 

.6 M 

1 .75M 

.5 M 

.2 M 

. 7  M 

.6  M 

. 3  M 

- 5  M 

* 3  M 

.2  M 

.5 M 

ANALY S I S 

c u  Pb Zn Ag Au 

1.22% 165 0.53% 8.9 0.006 

1400 27 110 1.4  0.001 

3.37% 520 1.02% 0.78oz,O.O5 
ton 

2600 50 370 4.7 0.005 

1.10% 600 1400 0 . 3 7 p ~ . . 0 2 4  

7. IO% 570 2.89% 1 .48toOz,(O. 03' 

I900 50 340 1.8 0.01 

8.50% 330 6.58% 1 .74p~iO. 02' 

1800 23 350 1.5 0.003 

0.45% 23 1100 2.6 0.001 

2600 26 116 1.2 0.001 

3900 15 370 1.5 0.001 

0.75% IO 86 4.1 0.001 

2.39% 18 530 8 .4  0.001 

1.25% 64 0.47% 4.6 0.001 

COMMENTS 

CPY, PY - A l t e r e d  

2TZ-PY-SRCT S c h i s t  

CPY, PO, PY 

ITZ-PY-SRCT S c h i s t  

4bundan t Su 1 ph i  des 

CPY, PY,  PO 

ITZ-PY-SRCT S c h i s t  

'Y - CPY 

1TZ-PY-SRCT S c h i s t  

CPY S t r i n g e r s  1 1  t o  Bedding 

EPY -PY 

EPY (5%) Zones o f  High Si02 

DTZ-PY-SRCT S c h i s t  

EPY-Not Massive 

D a c i t i c  - Poor i n  Sulphide 

I 

W 
vl 

I 



i o r  i zon 

SAMPLE 

CClO-0443 

CC 10-0444 

CCI 0-0445 

CC 10-0Wi6 

LL  I o-oll'17 
c c  I0-04h8 

cc 10-04~i9 

cc IO-0450 

cc 10-045 1 

CCI  0-0452 

CC 10-0453 

CC 10-0454 

CC 10-0455 

C C  10-0456 

C C  10-0457 

CC 10-0458 

c c  10-0459 

CC 10-0460 

LOCAT I ON 

2+18E 

2+18E 

21-1 8~ 

2 t 1 3 E  

2-t I '3 E 

2t I 3~ 

24-  18E 

2+ I 8~ 
2+18E ' 

2 + 2 7 ~  

2 + 2 7 ~  

2 + 2 7 ~  

2+27E 

2+2 7 E 

2+27E 

2+29E 

2+29E 

2+29E 

tIOR I ZON POS I T I  ON 

Massive Sulphide 

East o f  M. Sulph. 

West o f  M. Sulph. 

c -  ,351 - - o f  M. SriIph. 

Mass ive  Sulphide 

\Jest o f  M. Sulph. 

Massive Sulphide 

East o f  M. Sulph. 

West o f  M. Sulph. 

East o f  M. Sulph. 

Massive Sulphide 

West o f  M. Sulph. 

Massive Sulphide 

West o f  M. Sulph. 

East o f  M. Sulph. 

West o f  M. Sulph. 

Massive Sulphide 

East o f  M. Sulph. 

:True) 
W I DTH 

- 3  M 

- 5  M 
- 7  M 

.4  M 

. 4  1 

. 8  F 

.551 

.6 1 

1 . 5  1 

.6 1 

. 4  1 

- 5  1 

551 
1.5 1 

1.5 1 

1.5 1 

1.2 1 

751 

ANALYS I S  

cu Pb Zn Ag Au 

300 1 3  98 0.7 0.001 

300 89 96 6.3 0.014 

900 19 230 1.5 0.004 

820 20 I 4 8  0.9 0.001 

,.36% 19 220 2 . 1  0.002 

300 1 1  107 1 . 1  0.001 

.35% 430 1 .63% 0.4OpziO. 006 

!700 105 360 5.1 0.002 

!400 40 430 2.2 0.003 

1.94% I 3 4  0.8% 6.9 0.006 

1.60% 65 0.62% .89pxz~O.015 

0 

1.26% 340 0.89% 4.2 0.003 

1.12% 880 0.64% 0 . 6 4 y i 0 . 2 3 2  

1.20% 37 300 2.1 0.016 

1.32% 280 225 12.0 0.033 

.Oh% 520 0.17% 0.54p&O. 036 

1.76% I70  1 .Ol% 1 . 2 5 y ~ 0 . 0 0 3  

220 8 56 0.3 0.001 

COMMENTS 

Mass i ve CPY+PY+PO? 

D a c i t i c  - High Degree of 
weather ing,  su lph ide  low o r  
absent 

A I  t e r e d  Daci t e  

30-40% Su 1 ph i de (PY+PY) 

QTZ-PY-SRCT Sch is t  

CPY, PO, SPH 

CPY Minor Extreme 
Weather i ng 

CPY D i s s .  3 
High PY-CPY ~ 4 0 %  

10% CPY 

PY, CPY, SPH 

CPY up t o  10% 

Minor CPY, PY,  PO 

Minor CPY, PY,  PO 

Cut by .5 M dyke 

CPY -PM 
Daci t i c - A I  t e red  

I 

U' 
(r 

I 



c. 
SAHI'LE 

C C  10-046 I 

CC 10-0462 

CC 10-0463 

rr: I O -  0464 

C C  1 O-@h65 
CCI 0-0466 

C C  10-01167 

C C  I0-0i i68 

c c  1 o-o/tGg 

cc  10-0470 

cc 10-047 1 

cc 10-0472 

cc  10-0473 

cc 10-0475 

C C  10-0476 

C C  10-0474 

c c  10-0477 

C C  10-0478 

LOCAT I ON . 

Lawer Trench 

Lower Trench 

Lower Trench 

4 + 8 2 ~  2 + 2 7 ~  

4 + 8 2 ~  2 + 2 7 ~  

4+82N 2+27E 

4+95N 2+24E 

4+95N 2+24E 

4+95N 2+24E 

5+15N 2+35E 

5+15N 2+35E 

5+15N 2+35E 

1101\ I ZON POS'l 'I' I ON 

Massive Su lph ide  

West o f  M. Sulph. 

East o f  M. Sulph. 

East of M. Sulph. 

Massive Su lph ide  

West o f  M. Sulph. 

West o f  M. Sulph. 

Massive Su lph ide  

East o f  M. Sulph. 

East o f  M. Sulph. 

Massive Su lph ide  

West o f  M. Sulph. 

(True) w I u111 

3 5 M  
.65M 

.9 M 

2.6 M 

2.1 M 

2.0 M 

1.8 M 

2.2 M 

2.3 M 

. 4  M 

- 3  M 

.6 M 

.5 M 

- 3  M 

.8 M 

.6 M 

. 4  M 

1.2 M 

-t- 

ANALYS I S  
- ~ 

cu Pb Zn Ag Au 

1.21% 480 1.78% 0.6996A0.019 

710 35 240 1.0  0.002 

1.48% 37 210 4.9 0.012 

1 I 4  6 55 0 . 1  0.001 

140 21 96 0.2 0.001 

64 1 1  48 0.1 0.001 

96 9 58 0.1 0.001 

240 10 293 0.1 0.001 

260 IO 123 0.2 0.001 

200 22 144 0.8 0.001 

1.30% 280 0.93% 0.74pz/0.006 

000 I 4  162 0.5 0.002 
on 

200 230 1900 1 . 5  0.001 

1.26% 32 720 1.9 0.001 

820 13 79 0.3 0.001 

1.36% 25 140 2.6 , 0.001 

.21% 57 2400 7.7 0.025 

,162 33 410 6.0 0.003 

COMMENTS 

PO, some CPY . 
S i l i ceous -Cher t y  

S i  1 i 'ceous-Cherty 

Andesite-Massive 

Dac i t i  c-Some QTZ ve ins  

Andes i t i c  

Andesitic-Some PY 

Massive Andesite-PY seen 

D a c i t i c  

Da c i t i c - C PY S . t  r i n ge r s 

CPY, Some PY 

A I  t e r e d  Daci t i c  t u f f  

QTZ-PY-SRCT-Schist 

CPY+PY-+Next t o  . 5  M Dyke 

A1 t e r e d  Daci t e  

QTZ-PY-SRCT S c h i s t  

CPY+PY 

Dacitic-CPY+PY Bands 

I 

w 
4 

I 
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Hor i zon 

S AH I’ L E 

:C 10-0479 

:C 10-0480 

:C 10-048 1 

:c10-0482 

1c I u-0483 

:C 10-0487 

:C 10-0488 

:C 10-0489 

:C 10-0256 

:C 10-0257 

: C I  0-0258 

:C 10-0259 

:C 10-0260. 

:C 10-026 I 

- . _. - 

LOCAT I ON 

5+45N 2+55E 
5+45N ‘2+55E 

5+45N 2+55E 

A l l  geochemica 

~~ ~~ 

110R I ZON 1’0s I 1  I ON 

West o f  M. Sulph. 

Massive Sulphide 

East o f  M. Sulph. 

Mass i ve Su I ph i  de 

Eas t  o f  M. Sulph. 

East o f  M. Sulph. 

Massive Sulphide 

West o f  M. S u l p h .  

Massive Sulphide 

West o f  M. Sulph. 

East o f  M. Sulph. 

East o f  M. Sulph. 

Massive Sulphide 

West o f  M i  Sulph. 

East o f  M. Sulph. 

Massive Sulphide 

West o f  M. Sulph. 

data expressed i n  

True) 
W I DTI1 

- 7  M 

- 3  M 

.6 M 

. 4  M 

1.5 M 

1.0 M 

.2  M 

- 5  M 

1.0 M 

.2  M 

.5 M 

.48M 

.25M 

.2  M 

.8 M 

.8 M 

1.0 M 

p.p.rn. 

ANALYSIS 

cu  Pb Zn Ag Au 

630 12 84 0.6 0.001 
.02% 28 0.82% 0.34pxzi 0.003 

790 12 89 3.5 0.010 

.67% 360 I .03% 0.98pz/ 0.003 on 
500 42 200 1 . 1  0.001 

600 21 210 0.6 0.001 

.15% 380 2.95% 1 . 4 8 ~ 5 1  0.043 

100 51 210 1.4  0.002 

.20% 400 1.30% 0.40pz/ 0.007 

680 24 285 0.8 0.002 

810 22 108 0 .6  0.003 

I05 , 2 4  40 0.1 0.001 

1.30% 200 0.26% 3.2 0.003 

430 57 I46 4.8 0.015 

on 

650 22 1 1 1  1.0 0.021 

.80% 640 0.82% 0.66pi& 0.049 

.75% 56 940 6 . 9  0.007 

n less  o therw ise  s p e c i f i e d .  

COMMENTS 

Dac i t e s  - una 1 te red? 

Main ly  PY ~ 4 0 %  

Daci tes  - undl te red? 

CPY-Extreme Weathering 

QTZ-PY-SRCT Sch is t  

QTZ-PY-SRCT Sch is t  

CPY+PY+PO? 

AI t e red  Daci tes I 

Bedded S i l i c e o u s  Dac i te  I 

PY-CPY ~ 7 0 %  

w 
00 

QTZ-PY-SRCT Sch is t  (Marg ina  1 ) 

F.G. Banded S i  1 iceous RK. 

Banded Sulphides 

S e r i c i  t e  Sch is t  

S i  1 i c-CHL-SRCT Rock 

CPY-PO-PY-SPH 

SRCT S c h i s t  @ D i s s .  Sulph. 
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TABLE 4 

GEOCHEMISTRY OF DRILL CORE 
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TABLE 4 

GEOCHEMISTRY OF DRILL CORE 

Cu, Pb, Zn, Ag in ppm; A u  in oz./ton 
(unless otherwise specified) 

DDH CCl-1 

SAMPLE NO. Cu 2 & AU DEPTH (m) DESCRIPTION - - 

1002 

1003 

1004 

1005 
1006 

1007 

1008 

1009 

1010 
101 1 
1012 

1013 

1014 

1015 

32 

6200 

85 
19 
31 
65 
30 

27 

35 
18 
16 
50 
40 

50 

50 

665 1650 0.4 0.010 

25 80 4.1 0.390 

27 40 
15 52 
20 go 
15 95 
10 63 
17 65 
17 187 
15 42 

9 85 

22 43 
23 75 
16 50 

22 60 

0.4 0.OG5 

0.1 0.005 

0.1 0.005 

0.3 0.005 

0.2 0.005 

0.2 0.005 

0.1 0.005 
0.2 0.005 
0.1 0.005 

0.2 0.005 

0.1 0.005 

0.1 0.005 

0.1 0.005 

55.1- 55-4 

58.4- 58.6 

86.3- 87.3 
92.0- 93.0 

95.2- 96.0 

96.9- 97.9 
110.3-111.3 

111.3-112.3 

112.3-1 13.3 
121.6-122.6 

122.6-123.6 
123.6-124.6 

124.6-125.6 

125.6-126.6 

126.6-127.1 

1 %  dissem sph + dissem py + 
ca r bona t e 

5% dissem cpy + py + biot + 
chlor 
15% py stringers 
10% py, 5% mgt x stals 

10% py + PO in qtz vein 
5-7% py stringers' 
lO-l5% py stringers 
l0-15% py stringers 

lO-l5% py stringers 

15% py stringers 
15% py stringers 
10-15% py stringers 

20% py stringers 

15% py stringers 
15% py stringers 

i 

. 
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TABLE 4 CONTINUED 

GDH CC1-2 

SAMPLE NO. 

CClD-2-001 

2G02 

2003 

26G4 

2005 

2GC.6 

20C.7 

2G08 

2009 

201 c 
201 1 

201 2 
201 3 
201 4 
2015 

201 6 
201 7 
2018 

2019 

2020 

202 1 
2022 

2023 

2024 

2025 

2020 

2027 
2023 

2029 

2030 
203 1 

2032 

cu 

70 

50 

22 
28 

55 
43 
30 
4 0 
23 

38 
37 
38 
32 

4 5 
30 

31 
2s 

23 
16 
1 4 
52 

72 

54 
47 
31 
38 
39 
33 
24 
G 
5 
44 

- P b  Zn 

i i  25 

17 25 
15 36 
70 40 

16 36 
11: 32 

14 30 

1 1  28 
1 1  26 

i t  27 

10 26 

18 47 
16 45 
15 38 
29 100 

15 21! 

15 31 
10 29 

17 64 
9 25 
13 45 
15 43 
1 1  35 
8 25 

1 1  2€ 

8 52 

9 28 
1 1  36 
15 41 
5 23 
8 18 

20 54 

- 7  
& - Au DEPTH (m) 

0.1 

0.1 

0.1 

G . i  

0.1 

0. t 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.1 

(3.2 

0.2 

0.1 
0.2 

0.1 

0.1 
0. I 
0.1 

0.1 

0.005 

0.005 

0.005 

0.065 

0. CC5 
0.005 

0.005 

0.005 

0.065 

O.OG5 
0. GO5 

0.005 

O.OG5 
0.005 

0.005 

G. 005 
0. GO5 
0.005 

@ ,005 

O.OG5 
G.005 

0.005 

0.005 

0.005 

0.005 

0.005 

G. 005 

I 

i 

0.005 

0. GO5 
0.005 
G. 005 

0.005 

7G.O-  72.0 

72.0- 74.0 

74.0- 76.6 

j6.Q- 78.0 
78.0- 80.0 
so.0- 12.0 

62.0- w.0 

84.0- 86.G 
86.0- 88.0 

88.0- y2.0 
9G.O- 92.0 
92.0- 94.0 
91t.0- 96.G 

96.0- 38.0 
98.0-100.0 

100. G-102.8 

102.0-1 04.0 

104.0-1 06.0 

106.0-108.0 

108.0-110.6 

110.0-1 12.0 

112.0-1 14.0 

114.C-116.G 
116.0-110.0 
112.0-120.0 

12C.0-122.0 

122.0-124.0 

124.0-126.0 

126.0-127.2 
127.2-129.0 
129.0- 130.2 

130.2-130.9 

DESCRIPTION 

1-2% dissem py 

1-2% dissem py 

I-2% dissem py 

1-2:; dissern py 

i-28 dissen py 

!-2% dissem py 

1-2% disser: py 

1-2% disscm py 

1-2% dissem py 

1-2% dissern py 

1-2% dissen py 

5% u i s s m  py 

1 - 2 6  dissem py 

5-10% dissm py 
5-162 dissen FY 
5-10% disser py 

5-105 dissec py 
5-102; dissen ~ . y  

5-105, dissec py 

5-108 dissec py 
1 5-20?; d i s set: py+ca r b hen ,ch 1 o 
15-20?! d issen: py+cart  her;:,chloi 

i 5-20% d i ssen: py+carb  hen ch 1 o 
2-3% dissem py 

2-3% dissen py 

2-3% dissen py 

2-3% dissen py 

2-3% dissem py 

2-32 dissen py 

2-32 dissen: py 

2-3% disser;: py 

2-311; dissem py 

. 
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TABLE 4 

DDH CC1-2 CONTINUED 

SAMPLE NO. 

2033 
2034 

2035 
2036 

2037 
2038 

2039 
2040 

204 1 
2042 
2043 

2044 

2045 
ecr, 2046 

2047 

2048 

2049 

2050 

205 1 
2052 

2053 
2054 

2054a 

2055 
2056 

2057 
2058 

2059 
2060 
206 1 
2062 

2063 

2064 

c u  

16 
54 
13 
20 
na 

18 
28 

42 

86 
4 
6 

45 
27 
60 

48 
70 

54 
78 
70 

64 
49 
28 

32 

39 
33 
74 
72 

74 
6 
84 
66 
60 

42 

- Pb 

17 
23 
86 
17 
na 

18 
18 
13 
1 1  
8 
9 
17 
12 

13 
14 
14 
17 
16 
15 
14 
10 

9 
6 
7 
13 
4 
5 
9 
6 
8 
8 
9 
6 

- 2 9 - Au 

36 0.1 0.005 

84 0.1 0.005 

174 0.2 0.005 

36 0.1 0.005 
na na na 
62 0.1 0.005 

46 0.2 0.005 

42 0.1 0.005 

62 0.2 0.00; 

50 0.1 0.005 
54 0.1 0.005 
49 0.1 0.005 
34 0.2 0.005 
40 0.1 0.005 
22 0.1 0.005 

35 0.1 0.005 

56 0.2 0.005 
56 0.1 0.005 

49 0.2 0.005 
45 0.1 0.005 

19 0.1 0.005 
41 0.1 0.005 

21 0.1 0.005 

29 0.1 0.005 

33 0.1 0.005 

12 0.1 0.005 
13 0.1 0.005 
26 0.1 0.005 

49 0.1 0.005 
28 0.1 0.005 
24 0.1 0.005 

38 0.1 0.005 

16 0.1 0.005 

DEPTH (m) 

130.9-131.5 

131.5-132.4 

132.4-1 33.2 
133.2-135.0 

135.0-1 36.8 
136.8- 138.8 
138.8-141.9 
141.9-144.0 

144.0-145.0 

145.0- 147.0 
147.0-1 48.0 
148.0- 150.0 

150.0-152.0 

152.0-154.0 

154.0-156.0 

156.0-1 58.0 

158.0- 160.0 

160.0-1 62.0 

162.0- 164.0 

164.0-166.0 
166: 0-1 68.0 
168.0-169.7 

168.7-169.7 
50.0- 52.0 

52.0- 54.0 

54.0- 56.0 

56.0- 58.0 

58.0- 60.0 

60.0- 61.5 
61.5- 64.0 
64.0- 66.0 

66.0- 68.0 

68.0- 70.0 

DESCRIPTION 

2-3% dissem py 

2-3% dissem py 

2-3% dissem py 
2-3% dissem py+carb veinlets 
2-3% dissem py+carb veinlets 

5% dissem py 
5% dissem py 
10% dissem py 
1-2% dissem py+ser 

5% d issem py+ser+carb 
5% dissem py+ser+carb 
5-10% dissem py+ser+carb 
5-10% dissem py+ser+carb 

5- 10% d i ssem py+ser+carb 
5- 10% d i ssem py+ser+carb 
5% d issem py+ser+chlor+carb 
5% dissem py+ser+chlor+carb 
5% d issem py+ser+chlor+carb 
5% dissem py+ser+chlor+carb 
5% dissem py+ser+chlor+carb 
5% d issem py+ser+chlor+carb 
5% d issem py+ser+chlor+carb 
5% dissem py+ser+chlor+carb 
2% dissem py 

2% dissem py 
2% dissem py 

2% dissem py 

2% dissem py 

2% dissem py 
2% dissem py 

2% dissem py 
2% dissem py 

2% dissem py 
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TABLE 4 CONTINUED 

SAMPLE NO. Cu - 

CC 10-3-00 1 80 

3002 

3003 

3004 

3005 

3006 

3007 

3008 

3009 

3010 

301 1 

3012 

301 3 
301 4 

301 5 
3016 

301 7 
3018 

3019 

3020 

302 1 

3022 

3023 

3024 

3025 

3026 

3027 

3028 

3029 

3030 

303 1 

3032 

100 

114 

116 
82 

78 
102 

78 
76 

122 

104 

na 

92 

na 

136 
94 
82 

112 

58 
92 

166 
164 

570 

375 
124 

415 
170 

126 

132 

116 

78 
1000 

Pb - 

32 128 

68 160 

I12 320 

52 194 
27 58 
14 31 

17 28 

45 56 
54 350 

44 202 

42 395 
na na 

39 196 
na na 

44 305 

28 370 

24 120 

38 330 

23 52 

27 112 

41 210 

68 188 
21 92 

20 48 
14 36 
14 34 
8 54 

10 27 

11 37 
22 94 
12 48 
16 72 

DDH c c i - 3  

& Au - 

0.3 0.001 

0.5 0.001 

0.9 0.001 

0.5 0.001 

0.4 0.001 

0.2 0.001 

0.1 0.001 

0.5 0.001 

0.5 0.001 

0.2 0.001 

0.3 0.001 

na na 

0.6 0.001 

na na 

1.0 0.001 

0.3 0.001 

0.3 0.001 

# 

0.6 0.001 

0.3 0.001 

0.3 0.001 

0.6 0.001 

0.7 0.001 

0.6 0.001 

0.4 0.001 

0.3 0.001 

0.6 0.018 

0.2 0.006 

0.3 0.014 

0.3 0.001 

0.4 0.001 

0.3 0.001 

0.7 0.001 

1 

DEPTH (m) 

12.5- 13.5 
15.0- 16.0 

22.0- 23.0 

23.0- 24.0 

24.0- 25.0 

25.0- 26.0 

26.0- 27.0 

27.0- 28.0 

28.0- 29.0 

34.0- 35.0 

35.0- 36.0 

36.0- 37.0 

37.0- 38.0 
38.0- 39.0 

39.0- 40.0 

42.5- 43.5 
43.5- 44.0 

46.0- 47.0 

47.0- 48.0 

48.0- 49.0 

49.0- 50.0 

50.0- 51.0 

53.0- 53.5 
106.0-106.5 

115.0-1 15.5 
117.5-1 18.0 

1 1  9.0-1 19.5 
120.5-121.0 

124.5-125.0 

144.0- 144.5 
156.5-1 57.0 

160.0-160.5 

D E S C R I P T I O N  

10-20% th in  bands po+py 

10-155: t h i n  bands po+py 

10-20% t h i n  bands po+py 

10-20% dissem po+py;specks cp) 

10% dissem po+py;specks cp+spt 

10% dissem po+py;speckscp+spt 

10% dissem po+py;speckscp+spt 

10% dissem po+py;specks cp+spt 

10% dissem po+py;specks cp+spt 

20% dissem po+py 

10-15% dissem po+py 

10% dissem po+py 

20% dissem po+py 

20% dissem po+py 

20% dissem po+py 

10-20% dissem po+py 

5% dissem po+py 

10-20% dissem po+py 

5-10s: dissem po+py 

5-lO% dissem po+py 

10-20% dissem po+py 

10-20% dissem po+py 

oneband PO w/2mmspeckcpy 

3 mm speck cpy 

10-20% PO bands 

20% PO bands 

10% dissem PO w / < l %  cpy 

10-15% dissem p o w / < l % c p y  

10% dissem PO w/<l% cpy 

10% PO s t r i n g e r s  

5% dissem PO; speck cpy 

< 1% l a r g e  specks cpy 
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TABLE 4 

DDH C C l - 3  CONTINUED 

SAMPLE NO. Cu Pb & - Au DEPTH (m) - -  DESCRIPTION 

3033 510 15 62 0 .6  0.001 163.0-163.5 < 1 %  l a r g e  specks cpy 

3050 745 13 74 0 .6  0.001 74.6- 75.6 < 1 %  cpy specks 

3051 164 16 68 0.2 0.001 80.4- 81.4 < 1 %  cpy specks 

3052 35 31 58 0.3 0.001 88.0- 88.7 chlor+biot+py 
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APPEI D X I  

C O S T  STATEMENT 

1 . 
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APPENDIX  I 

COOPER CREEK GROUP PERSONNEL AND DATES 

NAME 

D. J i r i c k a  

M. Jackson 

D. Bush 

K. Judge 
Iv 

D. Ha l l son  

B. Carmichael 

B. Langford 

E. A r g a t o f f  

T. McNabb 

J. Bass 

M. Mezzaba rba 

B. B i r d n a l l  

POSITION 

P r o j e c t  Geologis t  

Geol og i s t 
4 

Senior Geologica l  A s s i s t a n t  

J u n i o r  Geologica l  A s s i s t a n t  

J u n i o r  Geologica l  A s s i s t a n t  

E x p l o r a t i o n  Technic ian 

Cook 

Cook 

La bou r e r  

Cook 

Labourer 

Labourer 

L 

DATES 

June 4 - June 22, 1981 
June 24 - J u l y  1 ,  1981 

J u l y  13 - J u l y  15, 1981 
J u l y  17 - August 7, 1981 
August 20 - August 21, 1981 

September 3 - September 1 1 ,  1981 

May 3 - J u l y  6, 1981 
J u l y  8 - September 1 1 ,  1981 

May 25 - J u l y  6, 1981 
J u l y  8 - J u l y  15, 1981 
J u l y  17 - August 5, 1981 

May 25 - J u l y  1,  1981 
J u l y  6, 1981 

J u l y  9 - August 5, 1981 

May 25 - June 6, 1981 

June 2 - June 10, 1981 

May 25 - August 28, 1981 

August 28 - September 8, 1581 

September 3 - September 5, 1981 

September 8 - September 1 1 ,  1981 

September 9 - September 1 1 ,  1981 

September 1 1 ,  1981 

*- . 
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COOPER CREEK SALARIES AND TOTAL PAY 

NAME EMPLOYEE NO. DAILY SALARY TOTAL 1981 

D.  J i r i c k a  

M. Jackson 

0. Bush 

K. Judge 

D. Ha l l son  

€3. Carmichael 

€3. Langford 

E. A r g a t o f f  

T. McNabb 

J .  Bass 

M. Mezzabarba 

B. B i r c h a l l  

3552 

327 1 

3873 
3861 
4092 

4094 

4103 

501 5 
5016 

5014 

5018 

501 7 

$ 164 61 days 

$ 139 130 days 

$ 85 70 days 

$ 64 65 days 

$ 59 12 days 

$ 80 9 days 

$ 75 95 days 

$ 67 1 1  days 

$ 67 4 days 

$ 67 4 days 

$ 67 3 days 

$ 67 1 day 

$ 10,004 

$ 18,070 

$ 5,950 

$ 4,160 

$ 708 

$ 720 

$ 7,125 

$ 737 
$ 268 

$ 268 

$ 201 

$ 67 

465 days $ 48,278 

i 



TYPE 

Food & Accommodation 

Ground T ranspor t  

He1 i c o p t e r  Support 

A n a l y s i s  

Report Prepa r a t  i o n  

Con t rac to rs :  

L i n e  c u t t i n g  

Topomap 

I P  & R e s i s t i v i t y  

Diamond D r i  1 1  i n g  

- 48 - 

OTHER COSTS 

COMMENT 

465 man-days SMD 
M in ing  personnel 

233 man-days Contrac- 
t o r  personnel 

4x4 Truck,  5-Ton' 

Okanogan H e l i c o p t e r s  - 
camp suppor t  

428 s o i l  samples 
254 rock  samples 

J i r i c k a  and Jackson 
20-man days 

D r a f t i n g  10 man-days 

A rc tex  Engineers 
(See Table 1) 

Vandal Reproduct ions 
Group 

Phoenix Geophsics 
(See Table 1 )  

C a n d r i l l  & J . K .  D r i l l i n  
L t d .  (See Table 1 )  

COST 

$ 23,635.75 

4,800.00 

63,100.00 

1,711.14 

4,000.00 

6,240.00 

2,056.14 

8,069.82 

53,000.00 

$166,612.85 

1 . 
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APPENDIX  I I 

D R I L L  F I E L D  RECORDS A N D  G E O L O G I C A L  L O G S  

i 

.- . 
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Depth 

Azimuth 064" 41.8 rn 

Total depth 127*1  rn 66.i m 

Casing length 5.2 96.6 rn 

DIAMOND DRILL FIELD RECORD 

Dip angle (corrected) 

39O 

38 1/2" 

37" 

Location: 
Grid Cwrdi nates 

Elevation: 
LI+OON, 0+05E Collar 

Size BQ I 3 G 0  127.1 m 

B i t  sizes: F r o d t o  

Downhole radiometric logging by Date 

Logging instrument 

Conditions: Steel casing to-, steel rods to  , plast ic  casing t o  

Logging rate: Down UP 

Data processing by 

Geological log by H. Jackson hte August 13, 1981 



... 

Depth Mineralization 
Allerolion 
Frocturing 

Litholoqy Roch Type Discriplion 

From To 

c 

Ip: 

to C.A. 

SMDC G E O L O G I C A L  LOG I 
D r i l l  Hole No. c C I - 1  

3.1 5.2 BOULDERS - Fractured, rubbly,  crumbly b l d r s  of rhyodac l t  fc pyro- 
c l a s t i c s ;  o n l y  .6 m core recovered over 2.1 m ( top  o f  
outcrop here). 

i 

5.2 9.4 COARSE GRAINED - S i l i ceous ,  massive banding o u t l i n i n g  by musc, ch lo r ,  
RHYODACITE b i o t i t e .  
L A P I L L I  TUFF - wh i te  t o  l i g h t  grey, t h i n  b i o t l t e  bands g l v e  brownlsh 

hue i n  places. - some la rge  i r r e g u l a r  shaped f e l s i c  fragments se t  i n  
m a t r i x  of medium-grained l a p i l l i  fragments. - bedding w i t h  pronounced where rock locks abundant 

2 cm seams here and there).  
@ 6.1 - 6.7 m - f i n e  grained brownish banded,dacitic 

i n t e r  bed. 
@ 6.9 - 7.1 m - streaky pa le  green c h l o r i t i c  bands (25%) 

w i t h  s l i p  plane along c h l o r i t i c  band (21") 

Y fragments, and rock darker greyish-brown co lour  ( t h l n  

9 . 4 '  11.9 COARSE GRAINED - Sharp contacts (composi t ional) ;  white, very  hard, massive 

- t h i n  bands o f  s i l v e r y  musc. + p a l e  green c h l o r i t e  (up 
to IO%), but  most ly composed o f  quartz. - fragments (some q u i t e  large) can be discerned (mi lky  
wh i te  quar tz )  bu t  w i t h  d i f f i c u l t y  because m a t r i x  a l s o  
quar tz - r i ch .  Less than 2% disseminated euhedral p y r i t e  
xs ta l s ;  a l s o  5-10% p i n k  kspar ( 1  mm) i n  places. 

RHYOL I T E  s i l i ceous .  
L A P I L L I  TUFF 

11.9 1 5 . 2  MEDIUM GRAINED - As described above coarse grained t o  medium grained 
BANDED RYODACITE fragmental py roc las t i cs .  
L A P I L L I  TUFF - lower contact  w i t h  i n t e r .  banded u n i t  i s  very  g radat lona l  

over 1 m or so; t races o f  disseminated p y r i t e .  - c h l o r i t i c  banding i n  .5 cm wide g r e e d g r e y  bands 
more prominent i n  t h l s  u n i t  than above - perhaps 10% 
o f  u n i t .  - extremely stretched, f l a t t e n e d  l a p i l l i  fragments, 
no la rge  fragments. - becoming more banded and f i n e r  grained than above - grey  
i n  co lo r .  

7.0m - 21. 

9.8m - 30" 

1 3.7111-44. 



SMDC GEOLOGICAL LOG , 

D r i l l  Hole No. cCI-1 

r 
Depth Minerolizolion 0 

Allcrotion 
Froct ur ing lo C.A. Lithology Rock Typo Description 

From To 

Sheet L o r  

L- 1 

- fragments are quartz, o r  pale green and chlorltized; 
few thin bands py. 

15.2 24.1 

24.1 32.0 

FINE TO MEDIUM 
GRAINED, BANDED 
DAC I TE 
LAPILLI TUFF AND 
ASH TUFF 

COARSE GRAINED 
RHYODAC IT< 
LAPILLI TUFF 

32.0 33.4 

33.4 37.3 

FINE TO MEDIUM 
GRAINED DAClTlC 
ASH/TUFF 
COARSE GRAINED 
RAYODACITE 
LAPILLI TUFF 

- Medium to dark grey, banded, Inter. comp due to Influx 
now of chlorite+musc+biot bands; Dacltic c m p ;  comp. 
banding throughout. - some medium grained lepilll fragments, but nothing 
large (nothing > I  cm). - mostly very fine gralned banded volcanic ash wlth 
lapilli fragments embedded In ash. - up to 5% dissem mgt phenos? ( . 5  mm) and 2-38 dissem 
py in places. - few welded looking fragmental beds. 
- as previously described; some quite large felsic 
fragments; coarse grained brecciated contact and 
brecciated zones throughout unit - broken up pyro- 
clastsll; much less fine grained grey ash than-above 
and more large felsic pyroclasts, but most are 2-5 mm 
lapilli size (few approx. 4 x 4 cm). - greyish-white (depending on fragments to matrix ratlo) - pervasive pale green chloritic banding throughout 
also. 
@ 24.1 - 28.0 
@ 28.0 - 32.0 

more fine grained matrix material, Including more 
ch lor i te ( 10- 15%). - up to 5% dissem py over short .2 - .3 m intervals 

most 1 y barren . 
@ 30.3 - 30.6 
Dacitic ash/tuff 
- As described above fine grained mostly, medium grey 
colour, comp. banding. - thin bands (3-5 mm) o f  dissem. pyrite @ 32.9 m. 
- As described above; light greyish-white, siliceous, 
fragment r i ch. - domlnantly small lapilli sized fragments; perasive 
chlorttic bands extremely stretched lapilll-in place 

- fragment rich - becoming a light grey colour because 

- thin interbed of brown, banded f.g. 

16.8-39' 

2 1.3-37" 

I 

24.4111-47" VI 
N 

I 

28.311-47" 

31.4111-47' 

35.4111-45' 
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Mlnerolizotion 
AI  t e ro t ion 
Fracturing 

Lithology Rock Type Description 

c 

E 

to C . I .  

Depth 

SMDC GEOLOGICAL LOG 

D r i l l  Hole No. C C I - 1  

/ 

Sheet A o f  d, 

.37.3 39.8 F I N E  TO MEDIUM 
GRAINED, BANDED 
D A C I T E  L A P I L L I  
TUFF 

39.8 48.9 COARSE GRAINED .. 

RAYODACITE 
L A P I L L I  T U F F  

, .  

U 

48.9 38.5 COARSE GRAINED 
D A C I T E  L A P I L L I  
T U F F  

58.5 61.6 ALTERED, B I O T I T I C  
C H L O R I T I C  VOLCAN- 

. -  . . .  
disseminated through rock as blebs - - n o t  as bands; con- 

ICLASTIC/TUFFACEOUS t a i n s  r i c h  splash o f  cpy (15%) from 58.4 - 58.6 m 
SEDIMENT Sample CCID-1-2  - cha lcopy r t te  i s  r i g h t  a t  con tac t  w i t h  coarser 

p y r o c l a s t i c s  above - but  o n l y  seen over .2 m. 

o f  f o l i a t i o n  - few very l a rge  fragments presen w i t h  
b e a u t i f u l  welded p y r o c l a s t l c  tex tu re .  

- As described above - very wide banded; most ly f i n e  
grained l a p i l l i  fragments w i t h  lesser very f i n e  grained 
grey ash beds; medium grey colour.  - main d l f f e rence  from u n i t  d i r e c t l y  above Is composit ional 
change and s l i g h t l y  f i n e r  g r a i n  s ize .  - 2-3% disseminated py throughout; speck cpy seen @ 
38.4 m. 

- As prev ious l y  described - coarse grained, r i c h  I n  
l a p i l l i ,  s i l i ceous ,  l i g h t  greyish-whlte. - numerous 6 cm fragments, dissemlnations o f  py throughout 
(2 -5%) .  - o n l y  spect cpy seen - a t  48.0 in - severe b r e c c l a t i o n  o f  fragnients throughout - leav lng  
patchwork mosaics i n  what were once s ing le  fr2gments. - blocky from 47.0 t o  48.9 m (approachfng a major 
contac t?) .  

- Coarse grained, s t rong ly  banded py roc las t i cs ;  medium 
grey co lour ;  la rge  fragments impart banded tex tu re  - 
some beds are  agglomerate because o f  s ize  and frequency 
o f  fragments; m a t r i x  and fragments a re  l te rmed ia te  i n  
composition; 3-5% disseminated py+po throughout. - t h i s  u n i t  very blocky. 

55.1 - 55.4 m - Sample CClO-1-1  
@ 56.4 - 58.5 - b i o t l t e  bands now comprise 10% o f  
rock - perhaps due t o  g radat ion  approach t o  b i o t i t i c  
tuff /sediment below. - no la rge  fragments seen I n  rock now - f i n e r  grained 
t u f f .  

- Massive i n t e r  comp.. g rey i sh  brown, b i o t i t i c  (20-30%) 

38.5111-43' 

42.7m-48" 

56.lm-45' 

1% dissem. reddish- 
brown sph. and 2-3% 
dlssem py associated 
w i t h  10% ye l low car-  
bora t e s t r inger s. 

59.21-11-44' 
5% dissem cpy + 

10% dissem py + 
associated b i o t  and 
c h l o r  a1 te ra t ton .  



SMDC GEOLOGICAL LOG 

7 

a Mineralizolion 
Descri phon AI  trration 

Frocturing 

Depth 
to c.p. Lithology Roch Typo 

From To 

D r i l l  Hole No. C C 1 - I  i 
u 

Sheet 4 o f  

61.6 71.9 COARSE GRAINED 
DACITE LAPILLI 
TUFF 

.) 

71.9 80.8 MEDIUM GRAINED 
MASSIVE ANDESITE 
FLOW(S) , 

80.8 85.7 ANDESITE FLOW 
BRECCIA 

- Coarse grained p y r o c l a s t i c s  ( i n t e r .  comp.) as descr ibed 
above . - la rge  welded and brecc la ted  fragments throughout - 
banded too. - 5-10% b i o t i t i c  bands up t o  64.0 m (from tu f f /sed lment  
un i  t above). - fragments i n  t h i s  u n i t  now c h i o r l t i z e d  and pa le  green 
from 69.1 t o  71.9 m. - major, sharp contact  @ 71.9 m w i t h  m a f i c ,  porphyry 
f l o w  u n i t s  below. 

63.4m-43" 

66.5m-45' 

70.6m-42" 

- Massive, medium grained, 2-5 mm hornblende+flagioclase+ 
phenos; i n t e r  t o  maf ic  comp. - sect ions r i c h  I n  b i o t i t e  f l akes  (contact  meta ) - 30%. 
and .sect ions w i t h  10% disseminat ion and s t r i n g e r  p y r i t e .  
71.9 - 73.4 m - 25% disseminated b i o t i t e  f l a k e s  
@ 73.7 m - t h i n  s l i p  along c h l o r i t i c  band - 45" 
73.4 - 74.4 - 15% pa le  green c h l o r i t i c  bands w i t h  
abundant associated pa le  ye l low p y r i t e  (10-15%) - no 
economic suiphides. 77.4m-47" - approx. 10% t h i n  bands and s w i r l s  o f  c h l o r i t e  th rou  hout. - a l s o  5-10% wh i te  carbonate v e i n l e t s  ( a f t e r  ves i c les  ) 

80. 5m-52' - commonly a p o r p h y r i t i c  t e x t u r e  w i t h  35% hornblende and 
15% plagiophenos. 

ho rn fe l  sed 
73.7m-53" 1 

3 

- Sharp contact  @ 80.8 m with,flow brecc ia  below. - f l ow  brecc ia  ( h y a l o c l a s t i t e  ) ;  fragments a re  ma f i c  
(hornblende and c h l o r i  te )  and are  a1 1 approximately 
1 cm i n  s i z e  and rounded. - se t  i n  medium grey i n t e r .  mat r i x .  - 20% 5 mm b i o t i t e  f l a b s  - g i v i n g  dark brown mot t l ed  
appearance where b i o t i t e  prominent. - streaks and bands o f  c h l o r i t e ,  and 3 5 %  dissem. py + PO. 

84.5111-35' 



SMDC GEOLOGICAL LOG ' 

Shtet i o f  D r i l l  Hole NO. CcI-1 
I 

Dtplh Minerolizolion 
Allorotion 
Frocturlng 

Doscriplion Lithology Rock Typo 
From To 

i % 

lo C.A. 

85.7 87.5 

87.5 103.6 

103.6 110.3 

110.3 127.1 

DAClTE FLOW - As described above but more siliceous - much more 87.6m-55" 
matrix (60%) which is felsic in comp.; phenos of horn- 
blende (20%) and biotite (10%); also stringer of pale 
ye1 low pyrite (5-10%). - no cpy or sph seen. 

- As described previously - more mafic in comp. than 
- 10% biotite flakes now; 10% py blebs and stringers 
in many places. 92.lm-40" 

Check sample - 86.3 - 87.3 - Sample CClD-1-3 15% py stringers 
MASSIVE 'MEDIUM 
GRAINED, PORPHYRITIC directly above. 
ANDESITE FLOW(S) 

Check sample - 92.0 - 93.0 - Sample CCID-1-4 10% py stringers 
and blebs 5-10% dissem I 

mgt xstals. w l  
5-10% euhedral black 2-3 mm mgt xstals from 92.0 - 
94.1 m. I - large milky white quartz vein containing disseminated 
pyrite and mgt. phenos/xstals. 95.2m-49' 

Y 

VI 

Check sample - 95.2 - 96.0 - Sample CClO-1-5 10% dissem py 
+ PO trace magnetite 
xstals in large milky 
white quartz vein. 3-5 mm hornblende + plag. phenos throughout - 

porphyritic texture. 99.4m-42O - past 95.0 m - thin bands + stringers of biot/chlor/ 
pyrite - together make up approximately 15% - py 
associated with chloritic bands and stringers. 
- plag/hornblende pheno ratio is 55/45 - approaching 
65/35. 

102.5m-48' 
Check sample - 96.9 - 97.9 - Sample CCID-1-6 5-7% stringer 

pyrite. 

MASSIVE DAClTE - Medium grey colour now; 1-2 mm 9.s. - hornblende 
FLOW(S) phenos now approximately 30%. - also more biotite now approximately 5-10% - rest 

mostly plag and little quartz - stili +IO% pale yellow pyrite stringer throughout. 

dacltic fragments - much late pyrite filling numerous 
late fracture seams (10-15%) throughout much of unit) 

DACITE BRECCIA - Rock extremely fracturcd with l a r g e  t o  small roundcd 
(FLOW BRECCIA) 

106.6m-54' 

109.7m-56' 

113.4m-44' 
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From To 
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Mlnerolizolion 
Allerolion 
Frocturinq 

Descri plion 

127.1 END OF HOLE 
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32.6 m 

66.1 m -  

m] D I A M O N D  DRILL F I E L D  RECORD 

4 3O 

41' 

Drill Hole Number CC1-2 

Project Cooper Creek Disposition Cooper Creek Grid o r  place CooDer Creek. B.C. 
name 

Location: Elevati'on: 
Grid Coordinates f-.4+56N/1+55E Collar 

Surveyed Coordinates Land surface 

In i t ia l  inclination -45O Acid t e s t s  
Depth I Dip angle (corrected) 

Azimuth 0640 

Total depth 165-0 

Casing length O o 6  96.6 m I 40' 

Size BQ 127.1 m I 384' 

157.6 m 364' 
Blt s izes:  Frodto  BQ 

I 

D r i l l i n g  Contractor JK Candrill L t d .  k c h  ine type L o n o v e a t r - 7 8  

Core stored a t  

Downhole radiometric logging by Date 

Logg i ng i n s  t rumen t 

Conditions: Steel casing to-, steel  rods to , plast ic  casing to 

Cooper Creek Camp (Drill Site C C I - 1 )  

loggfng rate: Down UP 

Data processing by 

Geological log by Date Auqus t  2 2 ,  1981 

. 



i SMDC GEOLOGICAL LOG 

Mineralization 
Alteration 
Frocluring 

Depth 

Lithology Rock Typo Description 

From To 

I 

I D r i l l  Hole No. CC1-2 

e 

to C.A. 

Sheel L o f  A 

0 0.6 Overburden 

0.6 6.1 Feldspar Porphyry 
Dyke/S 1 1 1 
l i t h o l o g y ?  

"' 

21.2 22.1 Massive Dac l te  T u f f /  
Chert 

22.1 24.7 Feldspar Porphyry 

24.7 25.9 Andesite T u f f  

25.9 26.4 Tuff /Chert  

26.4 36.0 Andesite T u f f  

Dyke/S i 1 1 

- f e l s i c  camp; 40-501; 2-5 mm wh i te  p i n k  p lag ioc lase  
( lesser  kspar) phenocrysts: m.g. s ize ,  massive. - sharp contact  w i t h  andes i te  below 
- f inegra ined ,darkgreen ,maf ic ,  .5-1 mm p lag ioc lase  
phenocrysts. - massive s t ruc tu re ;  includes f l a w  and t u f f  ma te r ia l .  - increasing t u f f  downwards - t h i n  interbeds becoming 
m a s s i v e g r i t t y  t u f f  beds t o  weakly banded few g ra ins  
t u f f s .  - a few brecc ia  fragments seen a t  16.1-17.4 m w i t h  - 
5% disseminated py. i n  i n t e r s t i c e s .  - a l s o  " 10% t h i n  wh i te  carbonate s t r i n g e r s  17.4 m- 
21.2 m - massive f i n e g r a i n e d  tuf f  (mafic). - very f inegralned,massive i n t e r .  comp., no wx tu res ;  
could be massive f i n e g r a i n e d  t u f f o r  cher t ;  medium 
grey  co lour .  - as described above - f resh  - sharp contact  w i t h  
ma f i c  andesites below. - f i n e  grained, massive ma f i c  comp., th in ly  bedded 
t u f f  t o  massive g u t t y  t u f f .  - f i n e  grained andes i te  t o  d a c i t e  tu f f  and c h e r t  beds - 
f i n e l y  bedded. - as described above - m a s s i v e g r i t t y t u f f  t o  f i n e l y  
banded t u f f ;  maf ic  comp. - a l s o  numerous, very t h i n  interbeds o f  d a c i t e  tu f f .  
- - 10% t h i n  b i o t i t i c  bands i n  places. - i n d i v i d u a l  t u f f  beds can be seen wedging In  and out. - the  more f e l s i c  interbeds a l s o  ca r ry  5-10% d i s -  
seminated p y r i t e  (no econ. sulphides seen). - l0-15% wh i te  carbonate s t r i n g e r  throughout. 

27.4 m - 42O 
30.5 m - 48O 

33.8 m - 42' 
A t  32.2.-32.5 - t h i n  
in te rbed o f  d a c i t e  t u f f  - 
b i o t i t i c ,  p y r i t i c  ( w i t h  - 10% p y r i t e ) ,  
A t  35.7-36.0 - p y r i t i c ,  
b i o t i t i c  d a c i t e  t u f f  band. 

6.1 m - 31° 
9.2 m - 38' 

I 
13.1 m - 35O 
16.2 m - 40° 
20.4 m - 40° I 

23.5 m - 40° 



t 

Depth 

From To 

D r i l l  Hok No. CC1-2 

a 

to c.4, 

M 1 nr r a l i  zo t ion 
Allrrotlon 
Frocturing 

Llthology Rock Typr Discriplion 

SMDC GEOLOGICAL LOG 

Sheet 2, of 6 

36.0 39.3 

39.3 65.7 

Fe 1 dspa r Porphyry 
Dyke/S i 1 1 

- as described above 

Andesite T u f f  - f ine-grained, mafic, numerous t h i n  1 cm interbeds o f  
d a c i t i c  t u f f  (brown, b i o t i t i c ) ;  andes i t i c  rocks have - 
2% disseminated p y r i t e .  - f i n e l y  banded t o  massive t u f f .  - a t  43.3 m - speck o f  sph. i n  wh i te  carbonate v e i n l e t .  - a t  47.8-47.9 m - t h i n  f i nge rs  of brown, b i o t i t i c ,  

- a t  51.5-51.8 m - heav i l y  p y r i t i c  rhyodac i t i c  bedded 

- a t  56.1 m - couple specks cpy. i n  t h i n  1 cm wide 

dac i  t i c  t u f  F. 

t u f f  band. 

c h e r t y / t u f f  band. 
W' 

65.7 71.6 Daci te  Ash 
T u f f  /C her  t 

71.6 82.3 Andesi te T u f f  

82.3 82.9 
82.9 94;6 

- medium grey colour,  very f i n e  grained and s i l i c e o u s ,  

- p a r t l y  g r i t t y  t u f f  (70%) and p a r t l y  aphan i t i -  massive 

- a t  68.9 m - r i p  up i n  cher t  bed gives tops up ho le  t o  

- disseminated p y r i t e  (1 o r  2%) - very homogenous comp,, colour and f i n e  grained s i z e  

- comp. - gradat ional  changes t o  andesite - approaches 
d a c i t e  comp. i n  places. - l i g h t  greenish grey - s t i l l  a f i n e  grained g r i t t y  tuf f .  - quartz-carbonate-ep.-py. a l t .  v e i n l e t s  from 71.6 t o  
75.6 m - 
75.6-82.3 m - 1-2 mm hbld. phenos - but  tuf faceous 
t e x t u r e  s t i l l  evident;  on l y  1-2% disseminated and 
s t r i n g e r  p y r i t e .  

very f i n e l y  bedded and banded. 

che r t  i n  bands 1 cm t o  20 cm wide. 

west. 

Feldspar Porphyry Dyke - as described above. 

Andes I t e  Tuf f - as described above - f i n e  grained, l i g h t  greenish grey, 
1-2 mm hbld. phenos, tuf faceous texture,  banding. - a t  84.4 m - t h i n  2 cm wh i te  qua r t z  veins w i t h  p y r i t e  
(no base metals) 

36.9 m - 54' 
40.2 m - 52' 

43.3 m - SO0 
47.9 m - 42' 
51.0 m - 55' 
55.2 m - 50' 
58.3 m - 52' 
68.3 m - 55' 
71.4 m - 61' 

75.2 m - 63' 
78.3 m - 57' 

82.6 m - 61' 

85.7 m - 54O 



Dr i l l  Hole No. CC1-2  

D 

10 C.A. 

I Dcplh M lner olixo lion 

I From To 

AIIerolion 
FrocIur ing 

Dcrcr i plion Li I hOlOgy Rock Type 

SMDC GEOLOGICAL LOG 
Shed A o f  6 

- a t  85.6 m - 1 cm seam s i l i c e o u s  fragmental l a p i l l i  

- 88.4 - 1 cm seam p y r i t i c  s i l i c e o u s  fragmental - 91.4 - now 5% disseminated p y r i t e  i n  q u a r t t -  

t u f f  w i t h  10% disseminated p y r i t e .  

carbonate veins (some o f  these a re  cher ty  beds) - 
t h i n  p y r i t i c  cher tz /  no Cu seen. 

94.6 95.2 
95.2 98.3 Andesite T u f f  - as described above; now commonly 5-10% disseminated 

98.3 99.5 Daci te  T u f f  - 1 i g h t  brown, lap! 1 1  1 fragments ( s i  1 iceous) ; more biot . ,  

99.5 108.2 Andesite T u f f  

108.2 111.6 Andesite F low 

Feldspar Porphyry Dyke - as prev ious ly  described. 

pyr  i t e  . 
Y plag., quar tz  and less ch lo r .  and hbld. 

- as described above; f i n e  grained c h l o r i t i c .  

- massive, p o r p h y r i t i c  f l ow  texture;  no tuffa'ceous 
texture,  fragments, o r  bedding discernable.  - abundant 30-40% hbld.  c r y s t a l s  (1-2 mm) - hornfe lse? - a t  107.3 - 3 cm seam o f  s i l i c e o u s  ( i n t e r f l o w ? )  fragmental.  

111.6 112.5 D a c i t i c  T u f f  - banded tuf faceous rock, l i g h t  brownish grey, b i o t i t i c  and 
c h l o r i t i c  bands, hbld. phenos (hornfelsed?),  p y r l t i c  (15- 
20% disseminated p y r i t e ) .  

SAMPLE C C i D - 2 - 1  111.6 - 112.5 15-20% disseminated 
- a l s o  s t r i n g e r s  o f  carbonate and reddish b lack  hematite. 

p y r i t e ,  associated 
w i t h  carb., hem., 
chlor., b i o t .  

16.0 Andesite Flow(s) - as descr'ibed from 108.2 - 111.6 m - hbld. phenos 
(Hornfel  sed) now 5 mm, l e n t i c u l a r  and needly (hornfe ls?) ;  minor 

wispy c h l o r i t e  bands. 

f lakes.  
- b iot . -hb ld.  ho rn fe l s  - numerous rounded 3-5 mm b l o t .  

112.5 

116.0 116.2 Andesite T u f f  - banded, tuf faceous 

116.2 116.5 Rhyo l i t e  L a p i l l i  T u f f  - bands o f  very s i l i c e o u s  fragmental rock; l a p i l l i  

116.5 127.1 Andesite T u f f  - bands o f  f i n e  grained t o  very f i n e  grained maf ic  

r i c h  ( f c l s l c ) .  

t u f f ,  small fragments < 1 cm seen. 

I i 

x. 

89.6 m - 52' 

92.7 m - 54' 

96.6 m - 62' 

99.7 m - 47' I 

103.9 m - 38' I 

rn 
0 

107.0 m - 43O 
108.8 m - 48O 

117.5 m - 45O 

120.6 m - 55O 
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Alteration 

i Frocturing 

t 

to C.A. 

Depth 
Lithology Rock Type Oercri  phon 

From To 

I 

SMDC GEOLOGICAL LOG 
Sheet &-of 4, 

- pale grey t o  pa le green, pervas ive ly  c h l o r i t i z e d ;  
2-3% p y r i t i c  carbonate s t r i n g e r s  throughout - a t  120.4 m - couple t h i n  4 cm g rey i sh  whi te ,  a p h a n i t i c  
che r t  beds - one has r ipped up fragment above bed - which 
ind icates top d i r e c t i o n  i s  up ho le  t o  west. 

127.1 130.2 Granodior i te  - as p rev ious l y  described (as fe ldspar  porphyry) 
Porphyry Dyke 

, 130.2 131.1 Andesite T u f f  - as p rev ious l y  described from 116.5-127.1 m. 

- as p rev ious l y  described. 

- as p rev ious l y  described. 

131.1 131.6 Granodior i te  Porphyry 

132.4 133.3 Granodior i te*Porphyry 

Dyke 

Dyke 

124.4 m - 36O 

127.5 m - 40' 

132.0 m - 45O 
I 

Q\ 
d 

2-3% disseminated 135.1 m - SO0 
I 

133.3 136.9 Andesite T u f f  - medium green, maf ic  comp, f i n e  grained, weakly 
banded t o  massive texture.  . p y r i t e  i n  t h i n  carbonate - pervasive c h l o r i t e ;  2-3% disseminated p y r i t e  i n  v e i n  1 e t s  . 
t h i n  carbonate ve in le t s .  

136.9 138.4 Granodior i te  Porphyry - as p rev ious l y  described. 
S i l l  

138.3 m - 45O 

142.0 142.5 S e r i c i t f r e d  Rhyodacite - f i n e  grained, banded whi t ish-ye l lowish-grey,  
T u f f  pervas ive ly  s e r i c i t i z e d  but  contains i n l y  2-3% 

t h i n  (<  1 mm) p y r i t e  bands. 

138.4 142.0 Andesite T u f f  - massive, f i n e  grained, g r i t t y  texture;  becoming - 2-3% disseminated 
very blocky and f rac tu red  now. p y r i t e  i n  t h i n  carbonate 

v e i n l e t s ;  more carbonate 
and c h l o r i t i c  s t r i n g e r s  
now w i t h  5% disseminated 
pvr i t e  . 

141.4 m - 35' 

. .  
142.5 143.0 Andesite T u f f  - f i n e  grained, massive, maf ic,  very blocky and 

f ractured.  5% p y r i t e  s t r i n g e r s .  
143.0 143.5 S e r i c i t i z e d  Rhyodacite - as above, s i 1  iceous, m i l d l y  but pervas ive ly  

s e r i c i t i z e d  g i v i n g  rock a ye l l ow ish  hud; very 
t h i n  bedd ing d i scernabl e. - f i n e  grained f e l s l c  t u f f / c h e r t  beds. 

2-3% disseminated p y r i t e .  
T u f f  /Che r t  

143.5 143.8 Andesite T u f f  - very blocky, f rac tu red  rock; f e w  t h i n  1-2 u n  
seams o f  f e l s i c  t u f f / c h e r t .  

- h i g h l y  c h l o r i t i z e d  
w i t h  10-158 disseminated 
and s t r i n g e r  p y r i t e  and 
Po. 
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D r i l l  Hole No. cc1-2 

f 

to C.A. 

SMDC GEOLOGICAL LOG 

Sheet Aof 6 

143.8 144.0 

144.0 144.2 

144.2 145.1 

145.1 148.2 

148.2 155.1 

156.1 156.6 
156.6 157.0 

157.0 160.2 

Serici t ized Rhyodacite - as described from 143.0 - 143.5 m. 
Tu f f / C  her t 
Granodiorite Porphyry - as previously described. 
Dyke 
Serici t ized Rhyodaclte - pervaslve yellowish hue; f ine grained fe i s i c  t u f f /  
Tuf f/Chert chert (very f ine ly  bedded) ser i c i  te. 145.1 m - 43' - th in  bands pale yellow 

- only 1-2% disseminated 
py r i t e  bands 

Monzonite Porphyry . - looks d i f ferent  from main phase of Intrusive dykes - 
Dyke very coarse grained. 

Y - large tabular t o  equant white and pink feldspar 148.2 m - 43O I 
m 
h) 

I 

phenocrysts up to  15 and 20 mm - inequigranular 
texture . 
- f ine grained, mafic, f ine ly  banded; extredely blocky, 5-10% f ine s e r i c i t i c  
fractured. - a t  149.4-120.3 m - SHEAR ZONE - thin rock sl ices wi th  py r i t e  and carbonate 
cia.'s i n  48 . 1-2 cm bands o f  rock wi th  s l i p  plane stringers. 
surfaces and minor gorge. - a t  151.8-153.6 m - massive, medium grained, porphy- 
r i t i c  texture now (flow? o r  hornfels?) - extreme fracturing ends a t  152.0 m. - s t i l l  the odd 1 cm band o f  ser ic i t ized fe l s i c  schist - a t  153.6-155.1 m - tuffaceous rock again. 

bands + 5% disseminated 
Andes i t e  Tuf f  

154.6 m - 43O 

- c h l o r i t i c  carbonate, 
se r i c i t e  bands; s t i l l  5% 
d i ssemi na ted pyr i te. 

Andesite Tuf f  
Granodiorite Porphyry - as previously described, white, r i c h  i n  medium 
Dyke gra i ned p l  ag . phenocrysts 

- f i ne  grained, mafic, ch lor i t ic .  

- lack o f  pink feldspar crystals (unl ike the monzonite). - pervasively altered 
by chlor i te,  b io t i te ,  158.5 rn - 40' 
carbonate, sericite, pyrite. - 5% py r i t e  stringers and 

Andesite Tuf f  - as described from 156.0-156.6 m, but wi th  more 
a l terat ion (especially ch lor i t ic ) ;  approaches dacite 
i n  composition. 

disseminations. - predominately c h l o r i t i c  
a1 tera t ion. 



Depth 
' Lithology Rock Typo Description 

From To 

162.2 162.3 Rhyodaclte Tuff/Chert 

t 

to C.A. 

Mineralization 
Alteration 
Frocturing 

162.3 162.6 Andesite Tuff 
' 162.6 163.1 Rhyodacite Tuff/Chert 

163.1 164.8 Andesite Tuff 
Y'  

. 164.8 164.9 Rhyodacite Tuff/Chert 
164.9 165.4 Andesite Tuff 
165.4 165.5 Sericite Schist 

- very fine grained, banded, siliceous, seriticized, 
yellowish hue. 
- as described from 160.3-162.2 m. 

- as described from 162.2-162.3 
- as described from 160.3-162.- m; blocky and 
fractured again. 
- as described from 162.2-162.3 m. 

- pervasively sericltized. 

I 

Q\ 

I 

164.8 m - 54O w 

- as described from 160.3-162.2 m. 6 

- as described from 160.2-160.3 - moderately blocky to end of hole. - sericite schist. 
167.9 m - 52O 

169.8 END OF HOLE 

. . .  

D I P  TESTS 

32.6 m - etch = 52' 
dip = 43' 

66.1 m - etch = 49J0 
d i p  = 41° 

96.6 m - etch * 48i0 
dip = 40 

127.1 m - etch = 47' 
di p  = 38f0 

175.6 m - etch - 44f0 
dip - 364' 
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PI DIAMOND DRILL FIELD RECORD 

D r i l l  Hole Number c c t - 3  

pro ject  Cooper Creek ~ i ~ ~ ~ ~ i  tion Cooper Creek Gr id  or placeCooper Creek, B.C. 
name 

Locat ion:  E levat ion:  
Gr id  Coordinates L -  3+75N/1+70E C o l l a r  

Surveyed Coord i na tes  Land sur face 

0 
I n i t i a l  i n c l i n a t i o n  -45 Acid t e s t s  

Azimuth 064O 

Tota l  depth 175.5 

Depth 

' Casing length 124.1 m I 29O 
I 

Size BQ 154.5 m 

B i t  s izes:  From/to BQ 

2 3O 

175.9 .m ' 21° 

Commenced September 4, 1981 Corrpleted September 10, 1981 

D r i  1 1  i ng Contractor  JK-Candri 1 1  Ltd. 

Core s to red  a t  

k c h i n e  type Lonqyear Super-38 

Cooper Creek Camp (Dr i  1 1  S i  t e  CC-I) 

Downhole rad iomet r i c  logging by Date ' 

Logging instrument 

Steel  cas ing to-, s t e e l  rods t o  , p l a s t i c  cas ing  t o  Cond i t ions : 

Logging r a t e  

Data process 

M. Jackson Date September 1 1 ,  I981 Geologlcal  l o g  by 

a 

1 . 



SMDC GEOLOGICAL LOG 
Sheet L o t  L 

Mineralizolion 
Alleration 
Frocturing 

Dep'h 1 75.9  I 

- Litholoqy Roch Typo Oescriplion 1 
I From To 

s 
to C.A. 

0 9. I OVERBURDEN 

9.'1 12.2 QUARTZ-MONZONITE 
PORPHYRY D I KE 

12;2 44.0 COARSE GRAINED 
(LAP I L L  I T U F F  AND 

RHYODAC I T €  \IJlTH 
LESSER DACITE 
PYROCLASTICS W I T H  
INTERBEDS THROUGH- 
OUT OF VERY F I N E D  
GRAl NED BLACK 

* P Y R I T I C  CHERT/ 
EXHAL I T E  

AGGLOMERATE) 

- whi te, very coarsed grained, p o r p h y r i t i c .  inequ igranu lar  
tex tu re ;  la rge  5-15 mm, subhedral t o  euhedral, t abu la r  t o  
equant plag. phenocrysts (30-40%) w i th  lesser Kspar and 
quar tz  phenocrysts - se t  i n  medium grained p o r p h y r i t i c  matr ix;  accessory minerals 
are: euhedral mgt c r y s t a l s  ( 6  sided and rimmed by hematite) 
2-3%, ep ido te  % I % ,  p y r i t e  c r y s t a l s  and rounded c l a s t s  (2-3%), - mgt c r y s t a l s  most ly $ 1  mm and f i n e l y  speckled i n  m a t r i x  

- coarse grained f e l s i c  t o  intermediate p y r o c l a s t i c s  - la rge  
fragments dominant; banded throughout w i t h  2 mm t o  8 cm 
bands o f  b lack  p y r i t i c  chert /exhal  i t e  beds - sonre beds p y r i t i c  (10-20%), others  barren - sulphides i n  these t h i n  bands are PO and py, bu t  i n  places 
there i s  ye l l ow ish  and reddish tints-suggesting.presence of 
f i n e  grained cha lcopy r i t e  and s p h a l e r i t e  -areas no t  
samp 1 ed are essen t i a I I y bar ren  

12.5-1 3.5 C C I  D-3-001 -10-20% t h i n  bands PO 12.8m-48' 

-m ine ra l i za t i on  exc lus i ve l y  in  aphan i t i c  b lack  sediment and -suspect PY finely dissem. bands, no t  i n  f e l s i c  fragmental beds the re fo re  amount 
o f  mineral  present l a r g e l y  dependent on abundance o f  
f i n e  grained b lack  bands 
@14.6 m - t h i n  . 2  m band o f  f i n e  grained g r i t t y  
tuf faceous sediment w i t h  convoluted and contor ted  
bedding 
@15.0 m - numerous f i n e  grained b lack  "exhal i te" bands 
coming i n  

cha 1 copyr i t e  and 
spha l e r  i t e  

15.0- 16.0 CC 10-3-002 -10-15% dissem. PO 
and py bands 

@16.2 rn - t h i n  . I  rn band b i o t i t e - r i c h  tuf faceous 
sediment 
-elsewhere i s  coarse grained l a p i  I I i t u f f s  and 
agglomerate bands w i t h  very thin b lack  bands throughout 
-good tuffaceous/pyroc I as t I C  t ex tu res  

I 

cn 
v, 

I 
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Depth M I ner olizo Iion f 
Allerotion 
Frocturing 

Lithology Rock Typo DescripIion 
to C . A .  

A 

Y 

@16.5 m-slumping and m ic ro - fau l t i ng - la rge  slumped blocks 
o f  t u f f  and o f f s e t t i n g  -continuous s t r u c t u r a l  deformation 
t o  17.3 m 

@18.5 in-another .I m i n t e r v a l  o f  tuffaceous banded 
sediment-much l a t e  p y r i t e  and hemati te along f r a c t u r e  
planes i n  rocks 

@22.0 m-black c h e r t y / e x h a l i t e  bands now up t o  6 o r  7 cm 
wide -mineral s t a r t i n g  i n  these bands again e22.0 m 
-numerous f i n e  grained cha lcopy r i t e  and s p h a l e r i t e  seen 
@22.2 m 

22.0-23.0 CClO-3-003 

23.0-24.0 . CClO-3-004 
6 

24.0-25.0 CC I 0-3-005 

25.0-26.0 CClO-3-006 

26.0-27.0 CClO-3-007 

27.0-28.0 CCI'D-3-008 

28.0-29.0 CClO-3-009 

@29.0-34.0 m-mostly very coarse grained f e l s i c  
agglomerate w i t h  55% dissem PO 

16.4m-38' 

19. 5m-54° 

I 

m -10-208 dissem bands PO 

-10-202 dissem bands PO 23.4111-61' 
1% specks cpy, t race  

sph specks 
-10% dissem PO, t r a c e  
specks cpy & sph 
-10% dissem PO, t race  
CPY sph 
-10% dissem PO, t r a c e  26.5m-59O 
CPY SPh 
-10% dissem PO, t r a c e  
CPY SPh 
-20% dissem PO, t r a c e  
CPY c SPh 

< I %  specks cpy & sph (r 

I 

30.8111-58' 

@34.0 m-mineral f z a t i o n  beginning, again (no cpy/sph 
seen) 

33.9m-SBO 



Dr i l l  Hole No. C C l - 3  

Depth 
Description 

' Lithology Rock Type 
From TO 

SMDC GEOLOGICAL LOG 
Sheel l o f  L 

0 

10 C.A.  

M mer a lir 0 lion 
Allcrotion 
Frocluring 

44.0 

45.7 

45.7 QUARTZ KONZON ITE 

55.4 COARSE GRAINED 

PORPHYRY D I KE 

(LAPILLI TUFF & 
AGGLOMERATE 
RHYODACITE WITH 
LESSER DAClTE 
PYROCLASTICS 
WITH INTERBEDS 
THROUGHT OF VERY 
FINE GRAINED BLACK 
PYRITIC CHERT/ 
EXHAL I TE 

( < I %  i s  pyrfte) 
34.0-35.0 CC 10-3-01 0 -20% dissem PO & py 
35.0-36.0 C C l D - 3 - O l l  -10-15% dissem PO & py 
36.0-37.0 CCID-3-012 -10% dissem PO & py 
37.0-38.0 C C  I 0-3-01 3 -20% dissem PO & py 
38.0-39.0 C C  I D-3-0 I 4  -20% dissem PO & py 
39.0-40.0 CC ID-3-01 5 -15-20% dissem PO & py 

I 

(r 

I 

@35.0-40.0 m -in this zone-black beds show good primary 

with some rip-up clasts (tops up hole to west) 
-indicates that is some type of very fine gralned b chemical 

textures-sharp contacts, smooth t even rhythmic bedding 
38.lm-37' U 

4 1 .2m-43' sediment or ash 

@40.0-42.5 -thick agglomerate bands 
@42.5 m -numerous black mineralized 

42.5-43.5 CC ID-3-016 

43.5-44.0 C C l D - 3 - O l 7  

- as previously described from 9.1- 

bands appearing 
-10-20% dissem PO & py 
-5% dissem PO & py 

2.2 m 

- as previously described from 12.2-44.0 m - black bands up to 20 cm in places now -but not all 
are mi nera 1 i zed 

46.0-47.0 CC 10-3-0 I8 

47.0-48.0 CCiD-3-0lg 

48.0-49.0 CCIO-3-020 

49.0-50.0 CCID-3-021 

-10-20% dissem bands 
PO & PY 
-5-lO% dissem bands 
PO & PY 
-5-108 dissem bands 48.4m-32O 
PO PY 
-10-20% dissem bands 
PO & PY 



S M D C  G E O L O G I C A L  LOG 

Dri  I1 Hole No. cc 1-3 

\ 
Depth M inerolizo t ion s 

Alteration . 
Fracturing to C.A.  Lithology Roch Typo Description 

From To 
A 

55.4 57.6 

57.6 60.0 

60.0 61.7 

61.7 65.7 

GRANODIORITE 
PORPHYRY D I KE 

Y'  

COARSE GRAl  NED 

DACITE WITH 
LESSER 
RHYOOACITE 
PYROCLASTICS 

GRANODIORITE 
PORPHYRY 01 KE 

COARSE GRAINED 

DAC I TE WITH LESSER 
RHYODAC ITE 
PYROCLASTICS 

(LAP I LL I TUFF) 

(LAP I LL I TUFF) 

50.0-51.0 CC I D-3-02 -10-208 dissem py & PO 

@SI .O m-dominantly barren coarse grained f e l s i c  
p y r o c l a s t i c s  again - there  i s  no more sulphide i n  t h i s  
uni t ,  except f o r  one 2-3 mm band of PO E cpy @ 53.1 m 
probably < I %  cpy d i l u t e d  over .5 m samp e i n t e r v a l  

53.0-53.5 CClD-3-023 

- change i n  tex tu re ,  g r a i n  s i ze ,  compos 
Quartz Monzonite 
-medium gralned (1-2 mn), equigranular,  
tex tu res  

t ion from 

p o r p h y r i t i c  

-white, speckled appearance due t o  f l ecks  o f  b i o t i t e  
and p y r i t e  . 
-phenocrysts dominantly p lag  w i t h  lesser quarta;  
no tab le  lack  o f  Kspar phenos; 10-15% f i n e  gra ined 
maf ic  minerals ( b i o t i t e ,  hbld,  p y r i t e ,  magneti te) 

- s i m i l a r  to  described above from 45.7 t o  55.4 m, 
bu t  w i t h  no tab le  d i f fe rences ;  more d a c i t i c  i n  
composit ion and lack  o f  b lack  che r t y  e x h a l i t e  

, bands, and lack  o f  m ine ra l i za t i on ;  grey, brown, 
b lack  bands throughout 
-also l ack  o f  agglomerate s i z e  fragmental bands 

-as described above f r o m  55.4 to  57.6 m 

-as described above from 57.6 t o  60.0 m 
@61.7 t o  64.0 m -numerous r ip-ups i n  b lack  beds 
g i v i n g  way up as up ho le  ( t o  West); no b lack  che r t y  
beds pas t  t h i s  po in t ,  o the r  thari 1 mm wisps 

52.1 m-67' 

-one band PO C cpy 
over 2 mm 

I 

0 
03 

I 

55.2-50' 

64.4m-64' 



SMOC GEOLOGICAL LOG . 

Minerohtolion 
Rock Type Descri ption Alteration 

Frocturinq 

Deplh 

I 
' Litholoqy I 

From To 

j D r i l l  Hole NO. ccr-g 

B 

to C .A .  

65.7 67.5 

67.5 88.1 

, 88.1 89.0 

89.0 90.4 

90.4 90.6 

90.6 93.8 

93.8 93.9 

93.9 102.4 

QUARTZ HONZON I TE 
PORPHYRY D I K E  

COARSE GRAINED 

D A C I T E . W I T H  LESSER 
RHYODACITE 
PYROCLASTICS 

(LAP I LL I TUFF) 

B i OT I TE-HORNBLENDE 
PORPHYRY D I KE 

W' 

COARSE GRAINED 
DACITE WITH LESSER 
RHYODACITE 
L A P I L L I  TUFF 

BIOTITE-HORNBLENDE 
PORPHYRY D I KE 

COARSE GRAINED 
DACITE WITH LESSER 
RHYODACITE L A P I L L I  
TUFF 

BIOTITE-HORNBLENDE 
PORPHYRY D I KE 

COARSE GRAINED 
RHYODACITE L A P I L L I  
TUFF WITH LESSER 
DACITE AND FEW 
INTERBEDS OF 
RHYOLITE 

- as prev ious ly  descr ibed above from 44.0 to 45.7 m 

- as descr ibed above from 61.7 to 65.7 m - homogeneous t e x t u r e  and composi t ion throughout -barren 
o f  any s i g n i f i c a n t  m i n e r a l i z a t i o n  

- maf ic  composi t ion -composed o f  40-50% b i o t i t e  
f lakes,  50-60% hornblende c r y s t a l s  and up to  5% dissem 
PO & py; t races o f  magnet i te - medium grained, equlgranular  t e x t u r e  

- as descr ibed above from 57.6 to  60.0 m 

8 

- as descr ibed above from 88.1 to  89.0 m 

- as descr ibed above from 57.6 to 60.0 m 

- as descr ibed above from 88.1 to  89.0 m 

- as descr ibed above from 57.6 to  60.0 m, except t h a t  
i t  i s  now more Rhyodaci t ic  than D a c i t i c  i n  composition, 
and there a r e  now several  t h i n  interbeds o f  Rhyo l i te  - a l s o  some bands o f  g r i t t y  tuf faceous sediment 

69.5m-59' 

73 .8~66 :  
76.9m-5S0 
80.8m-58 

83.9~62:  
88.lm-58 

9 1 .2m-52O I 

cn u) 
I 

96. Om-4S0 

99. Im-45° 



SM 

D r i l l  Hole No. CCl-3 
r 

Mineralization 
Allrrotion 
Fracturing 

Depth 
I 
i ! Lithology Rock Type Dewriplion 

From To 

GEOLOGICAL LOG 
Sheel a01 7 

3 

to C.A. 

I 

102.4 102.7 BIOTITE-HORNBLENDE - as described above from 88.1 to 89.0 m 

102.7 157.5 COARSE G R A I N E D  - as described above from 93.9 to 102.4 m 

PORPHYRY D I KE 

RHYODACITE LAPILLI 
TUFF WITH LESSER 

@105.5-105.8 m -thin seam o f  Rhyolite pyroclastics 
@l05.8-l06.0 m -thin bands o f  volcaniclastic sediment 

. DACITE AND FEW @106.1 m -speck of cpy (3 mm bleb) -isolated through 

r 

. .  

106.0-106.5 CClD-3-024 INTERBEDS OF 
RHYOL I TE 

@lo8.8-Ill.3 m -numerous zones o f  banded tuffaceous/ 
volcaniclastic sediment with very thin black chert/ 
exhal i te bands ' ' 

pyroc I as t i cs 
@113.6-113.8 m -thin lnterbed Rhyolite composition 
py roc I as t i c s 
@I15.0-l15.5 m -2 bands ( I  'cm wide) of  PO -appear to 
be in a banded exhalite type sediment 

Y @112.5-112.8 m -thin interbed Rhyolite composition 

b 

115.0-115.5 CClD-3-025 
past 115.5 m -again dominantly banded fragmental bands - interbands of  Rhyolite pyroclastics @117.7-117.9 m, 
121.9-122.1, 126.9-127.1 m 
@119.5-121.9 m -Alteration -patchy, irregular, 
discontinuous alteration of light yellow patchy, 
acicular mineral (musc?) - also associated is a little chlorite, thin bands o f  
red hematite, PO blebs, and few specks of  cpy. 

117.5-1 18.0 CCJD-3-026 
119.0-119.5 CClD-3-027 

120.5-121 .O CCI 0-3-028 

103.4111-43' 

I 06.5m-44O 

110.3m-58° 
-3 nun speck of cpy 

1 1 3.4m-42' I 

0 

I 

1 17.7m-43' 

-10-20% PO bands 120.8111-46' 

-20% bands PO 
-10% dissem PO 
< I %  specks cpy 
-10-15% dissem PO 
< I $  specks cpy 124.0111-57' 



SMDC GEOLOGICAL LOG 

Depth 

From To 

0 

to c A .  

M I ne: oh za Iion 
Litholoqy Rock Typo Dercription AI tero?ion 

Frocturinq 

167.7 167.9 

124.5-125.0 CC 10-3-029 -10% dissem PO 
< I %  specks spy 
-10% PO stringers 144.0- 144.5 C C  10-3-030 

156.5-157.0 CC I D-3-031 -5% dissem PO 
< I %  speck cpy 

BIOTITE-HORNBLENDE - as described above from 88.1 to 89.0 m 
PORPHYRY D I K E  

COARSE GRAINED - as described 93.9 to 102.4 m; 160.0-160.5 CClD-3-032 -<I% large blebs cpy 
RHYODACITE L A P I L L I  - large blebs cpy -but di luted over 0.5 m w i l l  be < I %  

163.0- T U F F  W I T H  LESSER 
DACITE AVD FEW 
INTERBEDS OF 
RHYOL I T E  

BIOTITE-HORNBLENDE -as descr 
PORPHYRY D I C E  

COARSE GRAl NED -as descr 
RHYODACITE 
L A P I L L I  TUFF W I T H  
LESSER DACITE AND 
FEW INTERBEDS OF 
RHYOLITE 

END OF HOLE 

. . .  

- < I %  large blebs cpy 63.5 CClD-3-033 

bed above from 88.1 to 89.0 m. 0 

bed above from 93.9 to 102.4 m. 

0 
D I P  TESTS:  @ 32.6 m - etch - 45,; dip 37: 

@ 63.1 m - etch = 43 * dip 35, 
@ 93.6 m - etch = 40'; dip 32 
@ 111.9 m - etch - 38'; dip 3065 
@ 124.1 m - etch - 3640 dip 29, 
@ 154.5 rn - etch - 29'; dip 23, 

. @  175.9 m - etch - 26io dip 21 

127. im-43; 
132.01n-52~ 
135.1m-540 
139.Om-52 
142. lm-60° 
146.6m-60' 
149.71-11-62: 
155 . O m 3 2  
158.lm-59: 
160.9m-610 A 
I71 .3m-65, 
1 74.Om-67 

164.0m-540 - 
1 68. 2m-900 I 
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APPENDIX I l l  

GEOCHEMICAL RESULTS 
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SOIL GEOCHEMICAL RESULTS 



1 , -A+ K d y  
, 

ACME ANALYTICAL LABORATORIES LTD. 
To: Saskatchewan Mining Development CorP. , Assaying & Tram A~lvir 

1330 - 1130 W. Pender, - 74 - 852 E. Hastings St.. Vancouver, B.C.  V6A 1R6 
Vancouver, 8 .C. 
V6E 4A4 

phone:253 - 3158 

81 -0623 
File No. - - -_ -__________  
rLpe of S m p l n  -__-______ Soi 1 s 

GEOCHEMICAL ASSAY CERTIFICATE 

1 

6 75 150 
1 26 ' 106 490 

6 37 60 
i 5 45 58, 190 
! 1 15 36 215 
! 1 12 ' 40 170 

9 37 124 
11 17 80 

1 17 33 120 
1 15 29 90 

13 33 132 
1 -19 36 . 130 -. - . . __I__ 

1 53 36 178 . .  - . 

I 
I 

. - .  

-_-POB-- 

- .- .- . . 

I 

II reports are the confidencial property of clients 
II results are in PPM. 

ETERM I NATlO N:."..--.-..-."---.----..---.---. 

DEAN TOYE, B.8c. 
cnicr c w w w  

CLRTICILD B.C. ASSAVI'I) 



ACME ANALYTICAL LABORATOR 

CC 1G 

SAMPLE No. Mo Cu Pb Zn 
1 
3 
2 

4 

0038 1 10 
0039 1 5 

ES LTD. 
Assaying 81 Trru Analysis 

phone:253 - 31 58 
6 2  E. Hastings St.. Vancouver, B.C. V 6 A  1 R 6  ng Development Corp. 

- 75 - 
81-0623 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

To: Saskatchewan Min 

5 p e  of Smples _ _ _ _ _ _ _ _ _ _  
Disposition _ __  _ _  __  _ _  _ _  __ - GEOCHEMICAL ASSAY CERTIFICATE 

42 
25 
19 
55 
35 
43 
14 
40 
13 

24 
25 

. -  

- 
1 -  

145 
76 
54 
2 10 
198 
2 15 
72 
115 
60 

115 
_: 126 

I 
I 

0040 1 3 
004 1 1 5 
0042 1 6 
0043 1 17 
0044 1 5 
0045 1 12 
0046 1 19 
0047 N.S. 
0048 4 35 
0049 _ _  _ _  - . _ _  4 -38 

w 

Ir 

! 

i 

I 

._. ~~ , 

I . . . . .- . . 

! i I 

I - - - - - - - -  - . 
._ - 1 

. -- 

i 

D E A N  TOYE. a.sc. 
CMlCr  CHCYIST 

C C R T I C I C D  D.C. A a S A T C R  



~ 

~. * .  I 

ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis " ' 1  1 5 

852 E. Hastings St., Vancouver, B.C. V 6 A  1R6 To: Saskatchewan Mini ng Devel opment Corp. , 
330 - 1130 W .  Pender S t ,  
Vancouver, B. C. 
V6E 4A4 
C . C .  Mr. G. Pol lock,  Saskatoon, 

- 76 - phone:253 - 3158 

81-0703 
File Na _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of sunp~l;*-Xqi~ _ _ _ _ _ _  

Mr&O&&!%d!%~'d!&AY CERTIFICATE Disposition - __ __ __ _ _ _ _  _ _ - 

7 j A  PJ x* 1 'W !!R 
C C l G  Property : Cooper Creek 004956 R e q u i s i t i o n  No.: 0634 

I 
- SAMPLE No. 1 / M o / C u / P b  Z n /  I I 

I .  
1 

I 

All reports are the confidencial property of clients 
All results are in PPM. 
DIG ESTION: .,..,........".... ..................................... 
DETERMINATIO N: .....,....."..... ................................ 



ACME ANALYTICAL LABORATORIES LTD. . . -  

Assaying & Trace Analysis 
TO: Saskatchewan Mining Development C O ~ P -  9 852 E. Hastings St., Vancouver, B.c. V ~ A  I R ~  

- 77 - phone:253 - 3158 

File No. -81zDID3 _ _ _ _ _ _ _  
Type of Samples _ _ _ _ _ _ _ _ _ _  
Disposition - _ _  _ _  __ _ _  _ _ _ _ _  GEOCHEMICAL ASSAY CERTIFICATE 

2 

X l G  

1 Mo 1 Cu 1 Pb 1 Zn 1 SAMPLE No. 

0087 - -- - 2 26 73 510 - 
0088 1 13 73 163 
0089 2 7 30 220 
0090 1 7 39 210 
0091 1 2 5 28 - _. 

- 0092 - 1 - _ 6 36 ._ 139 - - .  

0093 - 8 110 112 205 
_ _  0094 ___ 9- 104 115 220 
- 0095 - - - -  - -  5 520 48 205 _ - 
-- 0096 -90 50 245 - - - - -  

-- 0099 3 - 35-._30 113----- _. _ _ _ _ _ _ _ _  ____ __ _ _ _ _ _ _ _  
_ _  - OlOQ-- - -  ___ 1 56 32 102 _ _ _ _  - _ _  -- - -  --.-_--__I- 

- _ _  _ -  - 0097..- ____ 3 __ 61- 28 49 - - - _- 
0098 _ _  * _ - -  1 54 23 245_-. - -  - - .  

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

~~ ~ 

All reports are the confidencial property of clients 
All results are in PPM. 
DIG ESTlON: ................................................ "..-..-......--. 
DETERMINATION: ................................ "-..-..-".............. 

DEAN TOYE, 8 . s ~ .  
cnuw cncwsr 

CERTIIIED 0.C. ASSAYER 



ACME ANALYTICAL LABORATORIES LTD. 

3 

TO: Saskatchewan Mi ni ng Development Corp. , Assaying & Trace Analysis 
852 E. Hastings St.. Vancouver, 0 .C.  V 6 A  l R 6  

- 78 - phone:253 - 3158 

81-0703 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of Samples _ _ _ _ _ _ _ _ _ _  
Disposition - __  - - _ _  _ _  - _ ___ GEOCHEMICAL ASSAY CERTIFICATE 

C C l G  

I !  l l  I 1  
SAMPLE No. 1 Mo I Cu 1 Pb Zn 1 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Hastings St.. Vancouver, B. C. V6A 1R6 To: Saskatchewan Mining Development Corp. 
- 79 - phone:253 - 31 58 

8 1 - 07 03 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of Samples _ _ _ _ _ _ _ _ _ _  - _  

Disposition _ _ _ _ _  _ _  _ _  _ _  _ _  - GEOCHEMICAL ASSAY CERTIFICATE 

All reports are the confidencial property of clients 
All results are in PPM. 
DIGESTION: ,-........-..................--..-.-.-----.*--....-.”...- 

DEAN TOYE. B.Sc. 
CHIEF CHEMIST 

CERTIFIED 0.C. ASSAYER 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

To: Saskatchewan Mining Development C O ~ P .  9 852 E. Hstings st., Vancouver, B . C .  V ~ A  1 ~ 6  

- 80 - phone:253 - 3158 

81-0703 File No. - - - _ _ _ _ _ _ _ _ _ _ _ _  

5 

cc 

b p e  of Samples - _ _ _ _ _ _ _ _ _  
Disposition - _ _  - _ _ _  __ _ _  ___ GEOCHEMICAL ASSAY CERTIFICATE 

C C l G  

1 01 98 - 1 30 40 130 
01 99 1 22 44 198 
0200 1 24 48 260 3 

1 Mo 1 Cu Pb  Zn 1 1 ! I l  SAMPLE No. 

- 
- 
- 

0201 - -  1 5 24 70 

0203 - _ _  1 16 79 600 
0204 __ __  - - 1 2 6 35 - 
0205 - - 2  8 1 9  68 

- - 0202 - __ 1 5 13  70 - _  - 

- _ _  

- -0206 

All reports are the confidencial property of clients 
All results are in PPM. 
DIG ESTlON: ....................................................... "......".... 
DETERMINATION! ................................................. "....-.." 

DEAN TOYE. B.SC. 
CHIEF C H E U I E l  

CERll f lCB m.C. ASSAYER 



6 

. ACME ANALYTICAL LABORATOR 
Acsaying & Trace Analysis 

T0:Saskatchewan Min ing  Development Corp. 852 E. Hastings st., Vancouver, B.c.  V6A 

- 81 - phone:253 - 31 58 

ES LTD. 

1R6 

Q p e  of Samples _ _ _ _ _ _ _ _ _ _  
GEOCHEMICAL ASSAY CERTIFICATE Disposition _ __  _ _  _ _  _ - _ _ _ _  - 

DEAN TOYE, 8.SC. 
CHIEF CHEMIST 

CERTIFIED 0.C. ASSAYER 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Hastings St., Vancouver, B.C. V6A 1R6 
TO: Saskatchewan Mining Development Corp., 

- 82 - phone:253 - 31 58 

81 -0703 Fle No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
V p e  of Sampler _ _ _ _ _ _ _ _ _ _  
Disposition - _ _  _ _  _ _  _ _  _ _  - _ _  GEOCHEMICAL ASSAY CERTIFICATE 

7 

All reports are the confidencial property of clients 
All results are in PPM. 
DIG ESTION:," ............................................................. 
DETERMINATION! .... ................................. ".-................ 

DEAN TOYE. B S c .  
CHIEF CHEMIST 

CERTIFIED m,C. bSSbYCI) 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Hastings St., Vancouver, B. C. V6A 1R6 TO: Saskatchewan Mining Development Corp. 

phone:253 - 3158 - 83 - 

81-0703 File No. 

Disposition - _ _  __  __ _ _  _ _ _ _ _  GEOCHEMICAL ASSAY CERTIFICATE 

DEAN TOYE, B.SC. 
cnitzv CHEMIST 

CERTWILD B.C. ASSAYER 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis Saskatchewan Mining Development Corp. To : 

852 E. Hastings St., Vancouver, B.C. V6A 1R6 - 84 - 
phone:253 - 31 58 

81-0703 w File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

9 

V p e  of Samples _ _ _ _ _ _ _ _ _ _  
Diposition - _ _ - _ _ _  _ _  _ _  _ _  _ GEOCHEMICAL ASSAY CERTIFICATE 

: 
I Mo I Cu Pb 1 Zn 1 SAMPLE No. 

0344 
0345 

~ 0346 , 0347 

0349 
0350 

- 0351 
0352 

- 0353 
0354 _ _  
0355 . 

0348 

1 34 53 31 
1 37 30 34 

1 22 10  23 
1 25 13 31 

4 82 41 a5 

. . -__ . 1. ~ 27 21 . 90 
1 33 16 7a 

- __ 1 14 14 37 
1 16 13 50 

_1 - 16 19  22 . 

_ _  1 21 .- 29 62 
1 26 21 29 

. 

. . .  

k 15 

0 3 6 L -  - .- - 1 45 ia  72 
0362 - ___ 1- -A9 16 66 
0363 - . 1 21 20 79 

- - 0364--- - _  ______. 1 . 30- 20 29 

All reports are the confidencial property of clients 

DIGESTION: ................................... ......... "...-......~.... 
DETERMlNATlO N: ....................................................... 

 all results are in PPM. 

DEAN TOYE, B.SC. 
CHIC? CUEMIST 

CERTIIICD 0.C. AbSAYEll 



Saskatchewan 

ACME 

Mining Development Corp. 852 

- 85 - 

ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

E. Hastings St., Vancouver, B. C. V6A 1R6 

phone:253 - 3158 

81-0703 
File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
S p e  of Samples - - _ _ _ _ _ _ _ _  
Disposition - _ _  _ _  _ _  _ _ _ _  _ _  - GEOCHEMICAL ASSAY CERTIFICATE 

1 

I 
SAMPLE No. I Mo Cu Pb Zn 

All reports are the confidencial property of clients 
All results are in PPM. 
DIG EST10 N: ............................................................ ". 
DETERMINATION: ......................................................... 7 

I 

July 8, 1981 DATE SAMPLES RECEIVED ____-_-__________ 

DEAN TOYE, B.SC. 
cnitci CHEMIST 

CERllClED B.C. ASSAYER I 



I 

1 

11 

Q 

ES LTD. 

ning Development CorP- 9 852 E. Hastings st., Vancouver. e. c. V ~ A  1 ~ 6  

phone:253 - 3158 - 86 - 

81-0703 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of Samples _ _ _ _ _ _ _ _ _ _  

GEOCHEMICAL ASSAY CERTIFICATE Disposition - _ _  _ _  _ _  _ _ _ _ _ _  - 

DEAN TOYE. B S c .  
CHIE? CHLYIST . 

CERTICILD m.c. ASSAYER 
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ROCK GEOCHEMICAL RESULTS 



1 

5 

6 

7 

8 

a 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

U t t n .  
C.C.  

Massive 
SUlf idP 

ccl0 0 4 0 0  .64 .01 .79 

0 4 0 1  1 . 0 6  02 1 * 8 7  1 1  

0 4 0 2  .17 02 1.01 11 

5 

6 

7 

8 

9 

10 

4 8  01 1 ,hfi 

29 01 l ih 

11 0403  

0404  11 

0 4 0 5  7 9  .01 .34 11 

0406  7 .10 31 7.10 
0407 .40 .03 .98 I I  11 

I1 12 0 4 0 8  3 5  Q2 , 4 6  

11 13 0409  1 . 4 8  .01 e 22 

14 0 4  10 .29  01 e 11 

0 5  
15 0 4 1 1  1 5 . 4 0  sfj 11 

1 8  16 

17 

11 18 

19 

Massive 20 

I I  

I* 

0 4  12 3 . 2 0  .01 .09 

0413  1 . 3 8  01 04 

0414  1 . 3 4  .01 .06 

4 8  01 0 3  0415  

11 

I1 

To : 

: Mr. M. 
: SMDC, 

Saskatchewan Mining Development 
P330 - 1130 W. Pender St., 

V6E 4A4 
Vancouver, B . C . - aa 

_ _  A-A 
ACME ANALYTICAL LABORATORIES LTD. 

Assaying & Trace Analysis Corporation, 
852 E. Hasting, St., Vancouver, E.C. V6A 1R6 

- Telephone:253 - 31 58 

RSSRV CERTIFICRTE 
, Rebagliati 
Saskatoon . 

81-0831B File Na- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of Sunples _-_-----_- Rock 

Pro j ec t : Cooper Creek P.O. 0 5 4 0  

2o I 0416  I I 002 I .01 I .01 

AU reports ve the confiintial property of dicntt. 
~ 

DATE. SAMPLES RECEIVED _________________ July 2 1 ,  1981 

DEAN TOYE. B.SC. 
CHIEF c n E w s T  

CERTIFIED O X .  ASSAYER 



ACME ANALYTICAL LABORATORIES LTD. 

Sample Cu% PbX 

x10 0417 .02 .01 

0500 1.15 .04 

0501 .21 , .04 

0502 1.12 .Ol 

0503 .30 .01 

0504 1.06 .03 

0505 7.15 .03 

Assaying & Trace Analysis To: Saskatchewan Mining Development Corporation 
852 E. kastings St., Vancouver, B . C .  V6A 1R6 

ZnX No 

.07 Massive 1 
Srrl fidp 

1.14 I t  2 

1.74 I 1  3 

I 1  4 .05 

2.85 11 5 

1.34 11 6 

I1 7 1.96 

- 89 - Telephone:253 - 31 58 

flSSflV CERTlFlCClTE 
81-0831B File No. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Type of Samples -_-----_-- Rock 

Disposition - __  __ _ _  _ _  _ _  __ - 

I All reports are the confiintid property of dients. 

DEAN TOYE. 8 . s ~ .  
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 



#;Ad 
ACME ANALYTICAL LABORATORIE 

Assaying & Trace Analysis 
852 E. Hastings St., Vancouver, 0.C. V6A 1R6 

T ~ :  Saskatchewan Mining Development Corp. , 
5330 - 1130 W. Pender S t . ,  
Vancouver, 8. C, - go - phone:253 - 3158 

V6E 4A4 
C.C. Mr. Steven Earle, Saskatoon. 

8 1- 09 73 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
5 p e  of Sampler _ _ _ _ _ _ _ _ _ _  
Disposition _ __ __ ________  - 

Rocks 
GEOCHEMICAL ASSAY CERTIFICATE 

Project : COOPER CREEK 004956 Requisltfon No.: 0541, 0615 L 0626 
1 I 

i cux Zn% Ag 
, , I n7f tnr l  , 

1 SAMPLE No. Cu 1 Pb t n  Ag bzlto 

All reports are the confidencial property of c!ients 
All results are in PPM. 
DIGESTION: .......................... ............................... 
DETERMINATION:. ..........."....... ".-"---~.."-......".... 
* Au and CaO 
* Assay result t o  cone 

Assay Result 

DATE SAMPLES RECEIVED Aug. _________________ 6, 1981 
DATE REPORTS MAILEDK ____ ___________  18, ma! 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying 81 Trace Analysis 

To : Saskatchewan Mining kVelOplWlt COrp. 852 E. Hastings st., Vancouver, B.C. V ~ A  if36 

phone:253 - 31 58 1 
! 
i - 91 - 
I File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  81-0973 

5 p e  of Samples ----______ 
Disposition- __-_ - - __ _ _  __ - GEOCHEMICAL ASSAY CERTIFICATE 

(ASSAY I 

All reports are the confidencial property of clients 
All results are in PPM. 
DIGESTION: .............................. .. ......... -._-.---.-...- .... 
OETERMINATIO N!. .................................................... 

DEAN TOYE, B.sc. 

CERTICIID m.c. ASSAYER 
C W l C l  CWLWtST 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis T ~ :  Saskatchewan Mining Development Corp. 

852 E. Hwtings St., Vancouver, 0. C. V6A 1R6 

- 92 - phone:253 - 3158 

3 

I 

81-0973 File No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

U 

Ag I cux , Zn% Ag SAMPLE No. Cu Pb Zn Au 

~ ~~~ -~ ~ 

All reports are the confidencial property of clients 
All results are in PPM. 
DIGESTION:, ....................... ...................................... 
DETERMlNAflO N:................. .... ................................. 

DEAN TOYE, BSC. 
CHILC CHIMIKT 

CLRTlFlCD m.C. ASKAYLR 



b L  &‘T, , \ t l * = L . J -  

ACME ANALYTICAL LABORATORIES LTD. 
TO: Saskatchewan Mining  Development Corp. , Assaying 81 Trace Analysis 

Telephone:253 - 31 58 
#330 - 1130 W. Pender St., 852 E. Hastings St., Vencouva, B.C. V6A 1R6 

Vancouver, B. C- 
V6E 4A4 
C.C.  Mr. Steven Earle;  Saskatoon, 

Requisit ion No.: 0541 & 0615 & 0626 

- 93 - 
81-0973 (Re-run) 

File No.- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Type of Sunplu - _ _ _ _ _ _ _ _ _  RSSRY CfRTlflCIITE 

pi 
‘cv 
P r o j e c t  : Cooper Creek 004956 Dicporition-------------- 

I XU reports are tfie confintizl  property of dients. 

cw 
Aug. 27, 1981- DATE SAMPLES RECEIVED ___________-_____ 

DEAN TOYE. B.sc. 
CHIEF CHEMIST 

CERTICIZD 0.C. ASSAYEn 

.- . 
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DIAMOND DRILL CORE 

GEOCHEM I CAL RESULTS 



- - - ,  _ _ _  - -  

ACME ANALYTICAL LABORATORIES LTD. 

'U 

Assaying & Trace Analysh 
To:Saskatchewan Min ing  Development Gorp. 852 E. Hartiwr st., Vancouver, B.c.  V6A ,R6 

phone:253 - 3158 #330 - 1130 W. Pender S t .  
Vancouver, B.C. 
V6E 4A4 
C.C. Mr. Steven Ea r l e ,  

- 95 - 
81-1184 File Na _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

n p c  of sampler D L Q E _ _ -  
Disposition _ __  _ _  __ __  _ _  ___ 

Saskatoon, Sask. 

GEOCHEMICAL ASSAY CERTIFICATE 

All reports are the confidencial propew of clients 
II results are in PPM. 
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I NTRODUCT i ON 

A geophysical program was c a r r i e d  o u t  dur ing  June and Ju l y ,  1981, 
on a g r i d  over  a known massive su lph ide  m ine ra l i zed  showing, w i t h i n  t h e  

Cooper Creek group o f  minera l  d i s p o s i t i o n s  (F igures 1 and 2 ) .  The work 

inc ludes 10.87 lun o f  magnetic, 20.63 km o f  two-frequency VLF and 13.08 
km o f  Shootback EM coverage, and was c a r r i e d  o u t  by in-house personnel. 

A breakdown o f  personnel and dates, as w e l l  as the  coverage obta ined 

i s  g iven  i n  Appendix 1 .  An l P / r e s i s t i v i t y  survey was a l s o  c a r r i e d  o u t  

by Phoenix Geophysics L imi ted  (Contract  #210) and w i l l  be repor ted on 

separate ly .  Gr id  p repara t ion  was c a r r i e d  ou t  by Arctex Engineering 

(Contract  #216), ass is ted  by in-house personnel. 

The Cooper Creek group o f  c la ims is, located approximately 15 km 

west o f  Lardeau, B r i t i s h  Columbia (NTS 82-K-3E), and access t o  the  area 

was by h e l i c o p t e r .  

PREV I OUS WORK 

w Previous work i n  the  area inc ludes prospect ing,  f i r s t  repor ted on 

i n  the e a r l y  l9OO's, as w e l l  as more recent  i n tens i ve  programs c a r r i e d  

o u t  by Canadian Super ior  Exp lo ra t ions  Ltd.  (19761, and Aqu i ta ine  o f  

Canada L td .  (1979). The l a t t e r  company c a r r i e d  ou t  a l i m i t e d  amount 

o f  ground EM and magnetics, as  we l l  as geochemical s o i l  sampling and 

a geo log ica l  appra isa l  o f  the  area. 

The geology o f  t he  proper ty  and the  surrounding area i s  discussed 

i n  the  1981 Exp lo ra t i on  Report by D. E. J i r i c k a ,  and cons is t s  o f  a 

sequence o f  s teep ly  d ipp ing  metavolcanic rocks o f  the  Kaslo group. 

The present program was designed t o  check the  ex ten t  o f  t h e  known 

minera l i zed  zone, as w e l l  as locate,any o t h e r  poss ib le  su lph ide  m ine ra l -  

i z a t i o n  w i t h i n  the  g r i d  area. The g r i d  was located over the known 

su lph ide  zones, and inc ludes the  two areas o f  anomalous base metal 

concentrat ions,  o u t l i n e d  by s o i l  geochemistry. 

1 . 
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PRESENT PROGRAM 

The Shootback EM survey was c a r r i e d  o u t  us ing Crone CEM equipment. 

Readings were ob ta ined a t  390 and 1830 Hz, a t  a s t a t i o n  i n t e r v a l  o f  25 m. 

A t e s t  l i n e  (4+49N) was surveyed us ing a 50 and 100 m c o i l  separat ion,  

and i n  bo th  the  Hor i zon ta l  and V e r t i c a l  modes o f  opera t ion .  A good 

response was obta ined i n  a l l  cases bu t  t he  best  combination appeared t o  

be a c o i l  separa t ion  o f  50 m and the  V e r t i c a l  Shootback EM method. The 

complete g r i d  was then surveyed w i t h  t h i s  combination. A cons iderable 

p o r t i o n  of t h e  g r i d  was a l s o  surveyed w i t h  a 100 m c o i l  separat ion.  

I n  t he  V e r t i c a l  mode the  t ransmi t  c o i l s  a re  he ld  w i t h  t h e  plane o f  

t h e  c o i l s  v e r t i c a l ,  and i n  t h e  H o r i z o n t a l  mode t h e  t ransmi t  c o i l s  a r e  

, h e l d  h o r i z o n t a l .  Both operators  i n  t u r n  t ransmi t  and receive,  measuring 

t h e  d i p  ang le  o f  t he  r e s u l t a n t  f i e l d .  The two d i p  angles a r e  added 

together ,  and the  reading i s  recorded a t  t he  midpo in t  between the  two 

operators .  I n  t h i s  way the  e f f e c t s  o f  rough topography can be removed, 

Note t h e  topography i n  the  survey area i s  extremely rugged and the  area 

is cu t  by deep narrow v a l l e y s  occupied by fast-moving streams. 

reverse  procedure a l s o  means t h a t  v a r i a t i o n s  i n  c o i l  separat ion are  no t  

an important cons iderat ion.  

trr 
Th is  

Though the  two modes o f  opera t ion  a r e  equ iva len t ,  t h e  Hor i zon ta l  

Shootback method i s  p a r t i c u l a r l y  responsive t o  wide conductors a t  depth. 

Hence, da ta  c o l l e c t e d  us ing the  Hor i zon ta l  mode tends t o  be somewhat 

more noisy.  

The bas i c  shape of  a Shootback anomaly over  a shal low, v e r t i c a l  

conductor i s  a c e n t r a l  p o s i t i v e  peak, f lanked by negat ive  peaks. The 

r a t i o  o f  t h e  r e s u l t a n t  peak d i p  angles a t  two f requencies permi ts  an 

eva lua t i on  o f  t he  c o n d u c t i v i t y  o f  t he  body. The geometr ica l  parameters 

o f  a conductor can be estimated by comparing the  f i e l d  curves w i t h  model 

s tud ies.  As the d i p  o f  a body becomes shal lower  t h e  hanging w a l l  nega- 

t i v e  p o r t i o n  o f  t he  p r o f i l e  increases i n  magnitude and ex ten t ,  and the  

f o o t w a l l  negat ive  decreases. F l a t  conductors produce predominantly 

negat ive  r e s u l t a n t  d i p  angle p r o f i l e s ,  w i t h  p o s i t i v e  angles o n l y  occur- 

r i n g  over  t h e  edge of near surface, h i g h  c o n d u c t i v i t y  conductors. 

'cv 
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For depths g rea te r  than h a l f  t he  c o i l  spacing o n l y  low ampl i tude,  

negat ive  r e s u l t a n t  d i p  angles a re  obta ined which can o f t e n  be l o s t  i n  

t h e  noise envelope. E f f e c t i v e  depth pene t ra t i on  f o r  t h e  Shootback 

techniques i s  thus l i m i t e d  t o  less than h a l f  t h e  c o i l  spacing. 

Noisy Shootback data, presuming the  f i e l d  opera t ions  a r e  c a r r i e d  

o u t  w i t h  care, r e s u l t  from two main sources: geo log ic  no ise  and atmo- 

spher ic  no ise.  

The magnetic survey was c a r r i e d  ou t  us ing a Geometrics G-816 pro ton  

precession magnetometer. Readings were obta ined every 25 m, and were 

cor rec ted  for  d i u r n a l  d r i f t  us ing a MR-10 base s t a t i o n  recorder ,  manu- 

fac tu red  by Canadian Mining Geophysics. The instrument d r i f t  was a l s o  
* 

’ checked by running the  magnetometer t raverses  i n  closed loops. The VLF 

survey was c a r r i e d  o u t  us ing  a Phoenix VLF-2 u n i t .  

every 25 m, us ing t r a n s m i t t e r s  located a t  Cu t le r ,  Maine (17.8 kHz) and 

Sea t t l e ,  Washington (18.6 kHz). 

Readings were obta ined 

RESULTS 

The contoured magnetic r e s u l t s  a re  presented i n ’  Drawing CC1-11 a t  

a sca le o f  1:2500. The contour i n t e r v a l  i s  100 gammas. Note the  f i g u r e  

n o t a t i o n  used i s  t he  same as t h a t  adopted by D. E. J i r i c k a  i n  h i s  1981 

Exp lo ra t i on  Report. The VLF d i p  angle data f o r  t he  two t r a n s m i t t i n g  

s t a t i o n s  i s  p l o t t e d  i n  Drawings CC1-12 and 13. The VLF r e s u l t s  were 

a l s o  Fraser f i l t e r e d  and a r e  presented i n  Drawings CCl-14 and 15.  

The Shootback r e s u l t s  f o r  the t e s t  l i n e  (4+49N) over  t h e  minera l -  

ized zone a r e  p l o t t e d  i n  Drawing C C l - 1 6 .  The Hor i zon ta l  mode Shootback 

r e s u l t s  over  the  Cooper Creek g r i d ’ f o r  c o i l  separat ions o f  100 m and 

50 m a re  presented i n  drawings C C l - 1 7  and 18 respec t i ve l y .  The sca le  

i s  1:2500, and the v e r t i c a l  p l o t t i n g  sca le  i s  1 cm = 10 . 0 

Both the  VLF and Shootback r e s u l t s  a re  very no isy,  w i t h  t h e  o n l y  

c l e a r  s t rong response observed over t h e  known minera l i zed  zone. Fraser 

f i l t e r i n g  o f  t h e  VLF data helped t o  c lean up t h e  r e s u l t s ,  and enabled 

a number o f  weak conductive trends t o  be picked (Drawings C C l - 1 4  and 15). 

A form o f  inverse Fraser f i l t e r i n g  was a l s o  app l ied  t o  the  Shootback data. 

* 

1 . 
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'W 
The Shootback data i s  p a r t i c u l a r l y  noisy, and i t  i s  ext remely d i f f i c u l t  

t o  c o r r e l a t e  from l i n e  t o  l i n e  the complex p a t t e r n  o f  weak anomalies. 

The f i l t e r i n g  approach helped t o  s o r t  o u t  the  i n d i v i d u a l  weak anomalies, 

and by r e f e r r i n g  back t o  t h e  o r i g i n a l  p r o f i l e s  the  weak anomalous re -  

sponses cou ld  be c o r r e l a t e d  from l i n e  t o  l i n e .  Though i t  should be 

noted t h a t  t h e  separa t ion  o f  i n t e r f e r i n g  anomalies can o n l y  be q u a l i t -  

a t i v e l y  achieved i n  view o f  t h e  complex bas ic  shape o f  t he  Shootback 

anomaly. A se r ies  o f  weak conduct ive t rends i s  obta ined,  t rend ing  

approx imate ly  nor th-nor thwest  and cover ing  t h e  e n t i r e  g r i d  (Drawings 

C C l - 1 7  and 1 8 ) .  

Although some o f  these conductors g r e  poss ib l y  caused by extraneous 

noise, i t  would appear t h a t  t h e  m a j o r i t y  a r e  rea l  and caused by l o c a l  

concent ra t ions  o f  su lph ides w i t h i n  the  metavolcanic sequence, i.e., 

geo log ic  no ise.  The VLF and Shootback t rends agree on the  broad scale,  

bu t  d i f f e r  i n  d e t a i l .  Th is  can be expected f o r  an area w i t h  i n t e r m i t t e n t  

. concent ra t ions  o f  su lph ides.  Qplr 
The main conduct ive t rends have been se lected and p l o t t e d  on a 

comp i la t i on  map (Drawing CCl-19). Th is  s e l e c t i o n  procedure i s  very  

q u a l i t a t i v e ,  w i t h  t h e  o n l y  s i g n i f i c a n t  response obta ined over the  

m ine ra l i zed  zone (Zone A ) .  Th i s  i nd i ca tes  t h a t  t h e  massive zone i s  

ve ry  l oca l i zed .  Although i t  i s  poss ib le  t h a t  t he  m i n e r a l i z a t i o n  i s  too  

deep t o  be detected by the  Shootback technique, a p o r t i o n  o f  the  g r i d  

was a l s o  surveyed w i t h  a 100 m c o i l  separation,and the  r e s u l t s  (Drawing 

C C l - 1 7 )  do no t  s i g n i f i c a n t l y  d i f f e r  from those obta ined w i t h  a 50 m c o i l  

spacing, and do not  i n d i c a t e  the  presence o f  a s t rong conductor a t  depth. 

The major  magnetic fea tu res  a r e  

The area i s  magnet ica l l y  f a i r l y  fldt 
proved t o  be use fu l  i n  t r a c i n g  l i t h o  

areas. I n  general the  areas o v e r l y  

h ighe r  magnetic s u s c e p t i b i l i t i e s  can 

under la in  by f e l s i c  vo l can ic  rocks. 

a l s o  shown on the  compi la t ion  map. 

but  t he  magnetic r e s u l t s  have 

ogies across overburden covered 

ng monzoni t ic  i n t rus ions ,  w i t h  

be d i s t i ngu ished  from t h e  areas 

ti# Apart from the  main zone (A),  th ree  o t h e r  weak zones have been 

def ined.  A l l  th ree  zones have a very  weak geophysical expression. 
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‘W 
Zone D, however, corresponds q u i t e  w e l l  w i t h  the  second geochemical ly 

anomalous area, and Zone C appears t o  be a very weak extens ion o f  Zone A.  

There a l s o  appears t o  be a break i n  the  reg ion  o f  l i n e  5+25N. There i s  

a l s o  some evidence f o r  t h i s  d i s r u p t i o n  i n  the  magnetic data. 

CONCLUSIONS AND RECOMMENDATIONS 

The o n l y  s i g n i f i c a n t  EM response was obta ined over the  known showing. 

The present work i nd i ca tes  t h a t  t h i s  zone has no sou the r l y  l a t e r a l  ex ten t ,  

b u t  there  a r e  weak concentrat ions o f  su lph ide m i n e r a l i z a t i o n  throughout the  

area. The p r e l i m i n a r y  I P / r e s i s t i v i t y  r e s u l t s  a l s o  con f i rm  t h i s  i n t e r -  

p r e t a t i o n .  No f u r t h e r  ground survey ing,can be recommended, and the  o n l y  

good t a r g e t  located on t h e  bas is  o f  the EM and magnetic work i s  i n  the  

v i c i n i t y  o f  the  minera l i zed  showing. A more reg iona l  a i rbo rne  EM survey 

might  be considered t o  check f o r  more ex tens ive  m ine ra l i zed  zones i n  t h e  

v i c i n i t y  o f  t he  Cooper Creek group o f  c la ims.  

w 
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PE RSONN E L 

1. Magnetic Survey 

D. Bush Senior Geological Assistant July 16 
K. Judge Junior Geological Assistant July 2 - 5, 16 
P .  Ehmayer Junior Geological Assistant July 15 - 18, 24 

2. VLF Survey 

D. Jiricka 

M. Jackson 

D. Bush 

K. Judge 

P. Ehmayer 

3. Shootback Survey 

Project Geol g o  i s t July 16, 27 
Geologist July 7 
Senior Geological Assistant July 7 
Junior Geological'Assistant July 7, 8 
Junior Geological assistant July 2 - 5, 11, 12 

R. Matthews Senior Geophysicist 

G. Aust Geophysical Technician 

B. Delisle Geophysical Technician 

July 2 

June 25 - July 3 
June 25 - July 3 

i 

. 



COOPER CREEK GRID - GEOPHYSICS SUMMARY 

D i  spos i t i o n  Magnetic Survey 

P y r i t e  (18104) 

VLF Survey 

(Two Frequency) 

2.54 km 

CEM "Shootback" Survey 

50 metre C o i l  Separat ion 100 metre C o i l  Separat ion 

5.08 km 2.54 km 
I 

I Per th  (18105) 
M - 
c 

I 

Goat 1 (1094) 

0.84 km 

4.08 km 

1.68 km 

Goat 2 (1095) 

Cooper 1 (2617) 

TOTAL 

0.84 km 

3.37 km 

0.04 krn 

10.87 krn 

1.13 km 

2.93 km 6.29 km 

I L 

I T 

0.18 km 

7.51 km 

20.63 km 

4.08 km 

10.43 km 2.65 km 

1.34 km 

0.07 km 0.04 km 
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APPENDIX  I I 

COST STATEMENT 

i 



Name - 
R. Matthews 

D. J i r i c k a  

M. Jackson 

D. Bush 

K. Judge 

P.  Ehmayer 

G .  Aust 

B .  D e l i s l e  

TOTAL 

Employee No. 

3232 
3552 
3271 
3873 
3861 
4054 

3323 
3322 

D a i l y  Sa lary  

$ 1  99 
$ 1  64 

$1  39 
$ 85 
$ 64 
$ 64 
$ 89 
$ 91 

Days 

1 

2 

1 

2 

6 
1 1  

9 
9 

41 
- 
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COOPER CREEK SALARIES AND TOTAL PAY 

T o t a l  1981 

$ 1  99 
$328 
$1 39 
$ 1  70 
$384 
$704 
$801 

$81 9 
~ ~~ 

$3,544 

1 . 



TY Pe 
~ 

Food and Accommodation 

Ground Transport 

He l icopter  Support 

I ns t rumen t s 

Report Preparat ion 

TOTAL 

- 116 - 

OTHER COSTS 

~ ~ ~ 

Comment 

41 man-days 

4 x 4 t r u c k  

Okanagon He1 icopters 

Magnetometer and base s t a t i o n ,  
VLF 
CEM ‘ I S  hoo t bac k” 

R. Matthews 
3 man-days and D r a f t i n g  

4 

i 

cost  

$1,600.00 

200.00 

5,000.00 

1 ,711 . i 4  

1,000.00 

$9,511.14 

1 . 
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CERTIFICATE OF QUALIFICATION 

I ,  the  undersigned c e r t i f y  t h a t :  
0 

1 .  I graduated from the  U n i v e r s i t y  o f  Exeter ,  

2 .  I graduated from the  lmper'ial Col lege,  London, 
Royal School o f  Mines, w i t h  a PhD degree i n  
Geophysics. 

England, w i t h  a B.Sc. degree i n  Physics. 

3. That 1 have f i v e  years experience i n  the f i e l d  
of mining geophysics. 

S i  gned , 
# 

R. B.  Matthews, PhD. 

# '  

i. 










































