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SUMMARY 

A t o t a l  of  e i g h t  man-days w e r e  spent  on t h e  

property.  S t r e a m  sediment and s o i l  sampling, prospec t ing  

and geo log ica l  mapping w e r e  accomplished. I t  i s  be l ieved  

t h a t  t h e  s t r e a m  bear ing  high Pb-Zn-Ag va lues  found by t h e  

Geological Survey of Canada was r e loca ted .  Near t h e  head- 

waters of t h i s  s t r e a m ,  over  a 125-meter i n t e r v a l ,  sediment 

va lues  i n c r e a s e  a b r u p t l y  f o r  Pb, Zn and Ag and high va lues  

p e r s i s t  downstream almost  t o  t h e  junc t ion  w i t h  main v a l l e y  

stream. 

Prospec t ing  i n  t h e  a r e a  of t h e  sediment anomaly 

has revea led  rare, small  cobbles  of hydrothermally a l t e r e d ,  

pyr i te -bear ing  ( ? )  g r a n i t i c  rocks.  These con ta in  no v i s i b l e  

economic su lph ide  mine ra l i za t ion ,  y e t  on a n a l y s i s  have va lues  

of 285-3000 ppm Pb, 84-5700 ppm Zn, and 3 ppm - 1 oz/ton Ag, 

and up t o  155 ppb Au. S ince  t h e  anomalous s t r e a m  sediment va lues  

are r e s t r i c t e d  t o  t h e  one stream it i s  f e l t  t h a t  t h e  f l o a t  of 

very l o c a l  o r ig in -and  i s  n o t  g l a c i a l l y  t r anspor t ed .  

Soil sampling has  revea led  t w o  Zn anomalies.  

Anomaly A cove r s  an area of  2 0 0  x 4 0 0  m e t e r s ,  open t o  t h e  

w e s t ,  t o  t h e  w e s t  of  t h e  anomalous stream. The main 

anomaly (B) is def ined  by a broad ( 4 0 0  x 800 m) zone of 

d i spe r s ion  of Zn-in-soil  and c o n t a i n s  spot-anomalous Pb and 

Ag values .  The anomaly t r e n d s  n o r t h e a s t e r l y  and s t r a d d l e s  

t h e  anomalous s t r e a m  i n  t h e  approximate area of t h e  i n c r e a s e  

i n  Pb-Zn-Ag-in-sediment values .  Radiometric d a t a  shows a 

p o o r l y d e l i n e a t e d ,  n o r t h e a s t e r l y  t r end ing  anomaly roughly 
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co inc id ing  wi th  Anomaly B. 

Geologic mapping and a i r -photo  i n t e r p r e t a t i o n  

sugges ts  t h a t  t h e  local topography i s  c o n t r o l l e d  by j o i n t  

se ts  w i t h i n  t h e  b i o t i t e - q u a r t z  monzonite which u n d e r l i e s  

t h e  e n t i r e  mapped area. The most prominent set  i s  nor th-  

e a s t e r l y  t rending .  Consequently, a s  i nd ica t ed  by s o i l  

geochemistry and rad iometr ic  d a t a ,  bedrock m i n e r a l i z a t i o n  

may c o n s i s t  of hydrothermally a l t e r e d  (po t a  ss ium-enr iched)  

qua r t z  monzonite c o n t r o l l e d  by a n o r t h e a s t e r l y  t r end ing  

j o i n t J f r a c t u r e  p a t t e r n  (a "porphyry-type" system) . 
Very d e t a i l e d  s o i l  sampling and rad iometr ic  

surveys i n  the  area of t h e  anomalous s t r e a m  would be needed 

t o  t e s t  t h i s  hypothesis .  A VLF-EM survey might h e l p  t o  

locate m a j o r  s t r u c t u r e s  i f  p re sen t  and d e t a i l e d  mapping of 

t h e s e  might r e v e a l  arly a l t e r a t i o n  zones.  Diamond d r i l l i n g  

could ensue i f  t h e  above surveys y i e l d  p o s i t i v e  r e s u l t s .  
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I. INTRODUCTION 

The SHAR 3 and 4 M i n e r a l  Claims w e r e  s taked on 

June 1 0 ,  1 9 7 9  i n  o rde r  t o  cover  t h e  headwaters of a stream 

wi th  high v a l u e s  i n  Pb, 

by t h e  Geological Survey of Canada Open F i l e  Report 561. 

The SHAR 9 mineral  c la im was s taked  on J u l y  7 ,  1 9 7 9  t o  cover 

Zn and A 9  i n  sediment,  a s  documented 

a high va lue  U i n  sediment,  F i n  water  d e t a i l e d  i n  t h e  same 

Open F i l e  Report. CanadianOxy conducted semi-reconnaissance 

s c a l e  mapping, prospec t ing  and geochemical surveys over t h e  

c l a i m s  i n  1979.  On J u l y  2, 1 9 8 0 ,  CanadianOxy c a r r i e d  o u t  

d e t a i l e d  stream sediment sampling i n  o rde r  t o  r e l o c a t e  t h e  

anomalous Pb-Zn-Ag s t r e a m .  Having achieved p o s i t i v e  r e s u l t s ,  

on August 1 2 ,  1 9 8 0 ,  t h e  SHAR 11 minera l  c la im was s taked t o  

f i l l  a gap  between SHAR 3-4 and SHAR 9 and f u r t h e r  s t r e a m  

sediments and s o i l  sampling and geologic  mapping/prospecting 

w e r e  done i n  t h e  a r e a  of t h e  Pb-Zn-Ag anomalous stream on 

August 18,  1 9 8 0 .  This  r e p o r t  o u t l i n e s  t h e  r e s u l t s  of t h e s e  surveys.  

11. LOCATION AND ACCESS 

The SHAR 3 ,  4 ,  9 ,  11 C l a i m s  are reccrded on claim map 

104-0-9E i n  t h e  Liard Mining Divis ion.  The proper ty  i s  

loca ted  n o r t h  of Toozaza Creek and south  of L i t t l e  Rancheria 

River (F ig .  l), approximately 6 4  km northwest of Cassiar, B.C. 

Access is by h e l i c o p t e r  from Cassiar or from Rancheria on t h e  

Yukon p o r t i o n  of t h e  Alaska Highway. 
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F i g u r e  1 

Location and Access of SHAR 3 , 4 ,  9,  I i F l a h s  

NTS 104-0/9E 
Scale 1:250,000 
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Figure 2 

Staking Sketch Showing SHAR 3 ,  4,  g , : ~ ~ ; - ~ & ~ ~ ~ ~ ~ ~ ~  

NTS 104-0/9E 
Scale: 1:50,000 
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111. PHYSIOGRAPHY AND VEGETATION 

Most of t h e  fou r  claim groups l i e  on an e leva ted ,  

g e n t l y  s l o p i n g  p l a t e a u  which drops quick ly  t o  a stream v a l l e y  

i n  t h e  western p a r t s  of SHAR 3 and SHAR 9. Several  deeply 

c u t  c r e e k s  d r a i n  t h e  p l a t e a u  t o  t h e  western v a l l e y .  On t h e  

p l a t eau  vege ta t ion  i s  spa r se  and c o n s i s t s  of g r a s s  and 

l inchen on ex tens ive  outcrop  and felsenmeer.  I n  t h e  stream 

v a l l e y ,  s l o p e s  a r e  t h i c k  wi th  small  c o n i f e r s  (balsam). 

I V .  PREVIOUS WORK 

The Geological Survey of Canada conducted geologica l  

mapping of t h e  Jennings River map s h e e t  (104-0 )  between 

1 9 4 4  and 1 9 6 7  (Gabrielse ,  1968).  The Geological  Survey of 

Canada i n  1978 c a r r i e d  o u t  a low-density (one sample/l3 km ) 
2 

stream sediment and water sampling survey (Uranium Reconnaissance 

Program) of t h e  s a m e  shee t ,  t h e  r e s u l t s  of which w e r e  r e l eased  

on June 8 ,  1979,as Open F i l e  Report  561. CanadianOxy s taked 

t h e  SHAR 3 and 4 Claims t o  cover a co- inc ident  high value: 

Pb-Zn-Ag stream sediment sample (150 ppm Pb, 380 ppm Zn, 3.5 

ppm Ag) of t h e  G.S.C.  r e s u l t s .  The SHAR 9 Claim was s taked t o  

cover a co- inc ident  high va lue  U-F (82.8 ppm U,  270 ppb Fw ) 

sample. 
W 

Subsequent t o  t h e  1 9 7 9  s t a k i n g  o f  SHAR 3, 4 ,  9 

(Fig.  2 )  , CanadianOxy c a r r i e d  o u t  geo log ica l  mapping ( 2 . 4  man- 

days) and stream sediment sampling surveys ( 3  man-days). 

The p a r t y  (Sacks,  1 9 7 9 )  w a s  unable t o  r e p l i c a t e  t h e  r e s u l t s  of 

t h e  Geological  Survey of Canada bu t  l oca t ed  a stream sediment 
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on SHAR 4 t h a t  w a s  somewhat more anomalous (38 ppm U ,  30 

ppm Th, 390 ppm Zn, 198 ppm Pb and 4 . 2  ppm Ag). Sacks'  

(1979) d a t a  i s  n o t  shown on 1980 maps s i n c e  it i s  d i f f i c u l t  

t o  locate h i s  samples on t h e  1980 scale (1:5000). 

V. CLAIM STATUS 

N o  assessment  c r e d i t  has  been app l i ed  f o r  on 

t h e  b a s i s  of 1980 work. Pending acceptance of 1979 assessment 

work, t h e  c l a i m  s t a t u s  can be summarized t e n t a t i v e l y  as  fol lows:  

C l a i m  N o .  Date D a t e  Val id  
N a m e  Un i t s  Staked Recorded U n t i l  

SHAR 3 18 June 10/79 June 19/79 June 19/81? 
SHAR 4 18 June  10/79 June  19/79 June 19/81? 
SHAR 9 18 J u l y  7/79 J u l y  18/79 J u l y  18/81? 
SHAR 11 4 Aug. 12/80 Aug.  15/80 Aug. 15/81 

V I .  WORK COMPLETED - 1980 

6 . 1  C l a i m  Stakincr 

O n  August 1 2 ,  1980, R.M. Kuehnbaum loca ted  t h e  

SHAR 11 minera l  c l a i m  t o  cover p o t e n t i a l l y  minera l ized  ground 

on t h e  bas i s  of anomalous stream sediment Pb-Zn-Ag r e s u l t s .  

The c l a i m  c o n s i s t s  of 4 u n i t s  and h a s  a l e g a l  co rne r  p o s t  

a d j a c e n t  t o  t h a t  of,SHAR 9. 

I -  - 



- 8 -  

6 . 2  Geological  Mapping 

On June 3 ,  1980, Wal l i s ,  Kuehnbaum and Tetu of 

CanadianOxy, and C.F. Gleeson, Consul tan t ,  b r i e f l y  v i s i t e d  

t h e  P rope r ty  t o  e v a l u a t e  i t s  s t a t u s  and t o  assess work 

r e q u i r e d  f o r  t h e  1980 season. A t o t a l  of  2/3 man-day w a s  

spent .  

Fuehnbaum spen t  one ]:,an-day on J u l y  2 ,  1980, 

c a r r y i n g  o u t  g e o l o g i c a l  mapping and prospec t ing  on t h e  break of 

s lope  down t o  t h e  main western v a l l e y .  

of t h e  t h r e e  c r e e k s  which w e r e  geochemically sampled and roughly 

a t  t h e  l o w e r m o s t  area of o u t c r o p  be fo re  v a l l e y - f i l l  g l a c i a l  

r u b b l e  and trees are encountered.  On August 18, 1980, 

Kuehnbaum spent  one a d d i t i o n a l  man-day mapping and p rospec t ing  

i n  t h e  c r e e k  t h a t  w a s  found t o  be anomalous i n  Pb-An-Ag i n  

This  i s  a t  t h e  head 

- 

sediments.  

6 . 3  Geochemistry 

On t h e  f i r s t  a t t e m p t  t o  locate t h e  anomalous s t r e a m ,  

a t o t a l  of 78 s t r e a m  sediment samples w e r e  t aken  f r o m  t h e  

t h r e e  main c r e e k s  d r a i n i n g  t h e  p l a t eau .  M. Mattiacci, B. M c N e i l l ,  

and A. Ja rv i s  carried o u t  3 man-days of work on J u l y  2 ,  1980 .  . 

Subsequent t o  l o c a t i n g  t h e  anomalous zone, B. M c N e i l l ,  R. Hauseux 

and C. Richardson r e t u r n e d  on August 1 8 ,  1980 t o  c a r r y  o u t  

follow-up soil sampling and a d d i t i o n a l  stream sediment sampling 

(3 man-days); 9 3  soil and 5 stream sediment samples w e r e  taken. 

All w e r e  s e n t  t o  Chemex Labs L t d . ,  N .  Vancouver, B.C., f o r  

geochemical a n a l y s i s .  A n a l y t i c a l  r e s u l t s  and procedures  are 

p r e s e n t  i n  Appendices I and 111. 
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6.4 Radiometric Survey 

'b During t h e  s o i l  and stream sediment sampling 

programs, r a d i o m e t r i c  r ead ings  w e r e  recorded a t  m o s t  sample 

sites i n  o r d e r  t o  a t t empt  t o  assist i n  mapping p o s s i b l e  

l i t h o l o g i c  boundaries .  A l l  r ead ings  w e r e  taken wi th  U r t e c  

UG-130 ins t rumen t s  on t h e  TC1 channel a t  10-second 

i n t e r v a l s .  

6.5 Summary of Work Completed 

Type of M a n :  N o .  of N o .  of Analyses 
Days Samples Pb a A g  Au Tota l  Work - 

Mapping 3.7 

(PPm) (a 1 
Geologic 

Geochemistry 6.0 
i) Sediments 84 84 84 84 252 
ii) S o i l s  94 94 94 94 282 
iii) Rocks 11 11 11 11 3 36 

He l i cop te r  
H r s  ( B e l l  206B) 4.3 

~~ 

TOTAL 9.7 189 189 189 189 3 5 70 

6.6 N a m e s  and Addresses of Personnel  

D r .  R.H. Wallis Chief Geologis t  
Canadian Occ iden ta l  Petroleum Ltd.  
Minerals  D iv i s ion  
311-215 Carl ingview D r i v e  
Rexdale, On ta r io  M 9 W  5x8 

R.M. Kuehnbaum 
Same addres s  a s  above 

G. Tetu 
Same a d d r e s s  a s  above 

C. Richardson 
Same addres s  as above 

M. M a t t i a c c i  
Same a d d r e s s  as  above 

P r o j e c t  Supervisor  

P r o j e c t  Geologis t  

Senior  A s s i s t a n t  

J u n i o r  A s s i s t a n t  
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B. M c N e i l l  
Same a d d r e s s  a s  above 

A.  J a r v i s  
Same a d d r e s s  as  above 

R.  Hauseux 
Same a d d r e s s  as above 

D r .  C.F. Gleeson 
C.F .  Gleeson and Associates 
R.R .  #1, Lakeshore Drive 
I r o q u o i s ,  O n t a r i o  KOE 1KO 

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

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

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

Consul tan t  

V I I .  GEOLOGY 

7 . 1  General  Geology 

The Geological  Survey of Canada geo log ica l  map 

s h e e t  1 0 4 - 0  (Gabr i e l se ,  1968) shows t h a t  SHAR 9 i s  unde r l a in  

by S i l u r i a n  and Devonian dolomite ,  sandy dolomite  and dolomi t ic  

sandstone c o n t a c t i n g  Devono-Mississippian s l a t e ,  a r g i l l i t i c  

and g reens tones  of t h e  S y l v e s t e r  Group. 

southwestern SHAR 9 are unde r l a in  by Mid-Cretaceous b i o t i t e -  

SHAR 3 and 4 and 

q u a r t z  monzonite and g r a n o d i o r i t e  of t h e  C a s s i a r  B a t h o l i t h  

which c u t s  t h e  o l d e r  sedimentary and v o l c a n i c  rocks,  

The CanadianOxy c r e w  i n  1979  confirmed G a b r i e l s e ' s  

map and r evea led  a pe r th i t e -megac rys t i c  phase wi th in  t h e  

q u a r t z  monzonite and thermal  metamorphism of t h e  sediments 

and v o l c a n i c  rocks .  Mapping i n  1980 r evea led  a continuum 

between t h e  q u a r t z  monzonite and g r a n o d i o r i t e  and loca ted  

s e v e r a l  dykes and. s m a l l  bodies  of muscov i t e -b io t i t e  qua r t z  

monzonite. Metavolcanic rocks  w e r e  n o t  mapped. 
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7 . 2  Table of Formations (Plan 1) 

/’ 

! b+ 
U n i t  Descr ip t ion  

MID-CRETACEOUS 

CASSIAR BATHOLITH 

1 l a  B io t i t e -qua r t z  monzonite t o  g r a n o d i o r i t e  
l b  Biot i te-muscovi te  qua r t z  monzonite 
IC A p l i t e  

DEVON0 - M I  SSI S S I P  IAN 

2 Greenstone, meta-basal t ,  c h e r t ,  s l a t e  (no t  
observed) 

SILURIAN-DEVONIAN 

3 Dolomite, sandy dolomite,  do lomi t ic  sandstone 
( n o t  observed) 

7.3 Descr ip t ion  of Rock U n i t s  (Plan 1) 

Descr ip t ion  of  i n d i v i d u a l  rock samples a r e  presented  

i n  Appendix I1 along wi th  geochemical analyses .  

Unit  1 l a )  B io t i t e -qua r t z  monzonite/granodiorite;  l b )  b i o t i t e -  
muscovite q u a r t z  monzonite; IC) a p l i t e  

I n  t h e  area examined, t h e  headwaters of t h e  t h r e e  

c r e e k s  which had d e t a i l e d  stream sediment sampling, large areas 

of  ou tcrop  a r e  exposed. These comprise a monotonously uniform, 

grey-weathering, medium-grained, massive t o  vaguely f o l i a t e d ,  

equigranular  b i o t i t e - q u a r t z  monzonite w i th  about 5% b i o t i t e  ( l a ) .  

It a p p e s r s t h a t  t h e  u n i t  becomes margina l ly  g r a n o d i o r i t i c  marked 

by a s l i g h t  decrease  i n  K-feldspar con ten t  and accompanying 

increase i n  b i o t i t e  (up t o  lo%), towards t h e  w e s t .  This change 

i s  g r a d a t i o n a l ,  Sacks (1979)  observed K-feldspar-megacrystic 

v a r i a n t s  bu t  t h e s e  w e r e  n o t  seen dur ing  t h e  p re sen t  s tudy ,  

u n i t  has  a s c i n t i l l o m e t e r  response of  g e n e r a l l y  180-235 cps.  

Local v a r i a t i o n s  t o  as  h igh  a s  3 0 0  c p s  a r e  thought t o  be due t o  

This  

increased  K-feldspar con ten t .  
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0 Dykes ( a t  150 ) of white-weathering, medium-grained, 

L 

s l i g h t l y  f o l i a t e d ,  s l i g h t l y  saccharo ida l  b io t i te -muscovi te  

(1%) quar t z  monzonite ( l b )  occur l o c a l l y .  Sacks found t h e s e  t o  

be g e n e r a l l y  less than  1 m e t e r  wide, bu t  one l a r g e  body w a s  found 

during t h e  p r e s e n t  survey ( P l a n  1). 

A p l i t e  v e i n s  (IC) a r e  rare,  and w e r e  on ly  observed 

i n  t h e  anomalous c r e e k  v a l l e y .  All are less than 2 0  c m  wide. 

U n i t  2 Greenstone, meta-basalt ,  c h e r t ,  s la te  

Described a s  U n i t  6 of Gabr i e l se  ( 1 9 6 8 ) ,  t h i s  group 

was no t  mapped du r ing  t h e  p r e s e n t  survey but  was observed i n  

t h e  e a s t e r n  p a r t  of  SHAR 9. Sacks ( 1 9 7 9 )  l o c a t e d  amygdaloidal 

meta-basal t. 

U n i t  3 D o l o m i t e ,  do lomi t ic  sandstone, sandy dolomite 

This u n i t ,  mapped by Gabr i e l se  ( 1 9 6 8 ) ,  w a s  observed 

during n e i t h e r  t h e  197911or1980 CanadianOxy surveys.  

I n  t h e  anomalous stream, f l o a t  of a l t e r e d  quar tz  mon- 

z o n i t e  w a s  l o c a t e d  dur ing  prospecting/mapping; t h i s  i s  d iscussed  

under s e c t i o n s  "Metamorphism and A l t e r a t i o n "  and "Economic 

Geology". 

7 . 4  S t r u c t u r e  

The q u a r t z  monzonite i s  we l l - jo in t ed  on a series of 

wide-spaced sets. The p a t t e r n  i s  ev ident  on a i r  photographs,  

and t h e  m a j o r  j o i n t s  and f r a c t u r e s ( ? )  have been p l o t t e d  on 

Plan 1. These correspond w e l l  wi th  sets measured i n  outcrop ,  

t h e  most prominent of which are (a )  020°-0400/600Nw-900, 

(b )  15O0/7OoSW-9O0, (c) 120°/500SW, and ( d )  90°/500-55 N. The 0 

o r i e n t a t i o n  o f  t h e  main v a l l e y  northwest of t h e  c l a i m s  appears  
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I' 

t o  be c o n t r o l l e d  by t h e  n o r t h e a s t e r l y  t r end ing  j o i n t / f r a c t u r e  

set. Subs id ia ry  d ra inages  on t h e  proper ty  are  c o n t r o l l e d  by 

t h e  n o r t h e r l y  and nor thwes ter ly  t rending  j o i n t / f r a c t u r e  set. 

The biotite-muscovite-quartz monzonite ( l b )  i s  c u t  by only  one  

of t h e  fou r  j o i n t  sets t h a t  c u t  t h e  b i o t i t e - q u a r t z  monzonite 

( l a ) ,  and i n  f a c t  s t r i k e s  p a r a l l e l  t o  one of t h e s e  sets. This  

sugges ts  t h a t  t h e  emplacement of l b  was c o n t r o l l e d  by one of  

t h e s e  sets ( b ) ,  and t h a t  sets ( a ) ,  (c) and (d )  a r e  contemporary, 

and t h a t  set (b)  i s  la ter .  

7 . 5  Metamorphism and A l t e r a t i o n  

The quar tz  monzonites which outcrop  i n  t h e  mapped 

area are b a s i c a l l y  u n a l t e r e d  except  by su r face  weathering ( t h i s  

s tudy  and Sacks, 1 9 7 9 ) .  C h l o r i t i z a t i o n  of b i o t i t e  and 

hematizat ion of K-feldspar are t y p i c a l  e f f e c t s .  S l i g h t  d e u t e r i c  

( ? )  e p i d o t i z a t i o n  of  t h e  p l a g i o c l a s e  component of t h e  rock 

w a s  observed i n  s e v e r a l  local i t ies .  Sacks ( 1 9 7 9 )  draws a t t e n t i o n  

t o  t h e  thermal metamorphism of the  greens tone  t o  h o r n f e l s  

fol lowing r eg iona l  metamorphismlito t h e  g r e e n s c h i s t  f a c i e s .  

Within t h e  anomalous s t r e a m ,  f l o a t  of ques t ionable  

o r i g i n  was loca ted  during t h e  follow-up prospecting/mapping by 

Kuehnbaum. These rocks  are of a l t e r e d  qua r t z  monzonite and/or 

o t h e r  g r a n i t i c  rocks.  Some d i s p l a y  a weak d e u t e r i c  (?)  

a l t e r a t i o n  t h a t  h a s  been enhanced by s u r f a c e  weathering and a r e  

c h a r a c t e r i z e d  by pervas ive  l imon i t e - s t a in ing  and k a o l i n i z a t i o n  

of f e l d s p a r s ,  Other r a r e ,  rounded cobbles  of l imonite-s ta ined,  

hydrothermally a l t e r e d  q u a r t z  monzonite a r e  cha rac t e r i zed  by in -  

t e n s e  a l t e r a t i o n  of f e l d s p a r  t o  k a o l i n i t e ,  t h e  presence of mus- 

c o v i t e  and c h l o r i t e  and trace t o  s e v e r a l  pe rcen t  of disseminated,  

very  f ine-grained p y r i t e  and/or a r senophyr i t e  T ? )  (80CA14235R t o  
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14239R). Whether such a l t e r e d  rock are  o f  loca l  o r  e x o t i c  

o r i g i n  i s  unknown. 

7.6 Economic Geology 

N o  m i n e r a l i z a t i o n  of economic i n t e r e s t  was 

observed i n  outcrop  on t h e  SHAR 3-4-9-11 claims, excep t  

f o r  ,trace p y r i t e  and p y r r h o t i t e  i n  a j o i n t / f r a c t u r e  i n  

t h e  c e n t r a l  stream (Plan I ) .  All minera l i zed  rock found 

dur ing  prospecting/mapping i n  t h e  no r the rn  anomalous c reek  

v a l l e y  o c c u r s  a s  f l o a t ,  g e n e r a l l y  a s  well-rounded, s m a l l  

cobbles .  The g l a c i a l  overburden i n  t h i s  area v a r i e s  i n  

t h i c k n e s s  from probably 1 m e t e r  i n  t h e  headwaters of t h e  

c reek  t o  i n  excess  of 50 m e t e r s  a t  t h e  l o w e r  reaches  of t h e  

mapped area of t h e  c reek ,  and c o n s i s t s  of  a boulder  till 

which i s  composed of a mixture  of sand de r ived  from t h e  

comminution of g r a n i t i c  rocks ,  and bou lde r s  of q u a r t z  monzonite. 

T e r t i a r y  v o l c a n i c  rocks  - p r i n c i p a l l y  v e s i c u l a r  b a s a l t  - 
account  for  about  one p e r c e n t  of t h e  overburden. 

The mine ra l i zed  cobbles  are very  rare and w e r e  located 

p r i n c i p a l l y  i n  or very  close t o  t h e  stream bed. The rock i s  a 

hydrothermally a l t e r e d  q u a r t z  monzonite ( ? )  c h a r a c t e r i z e d  by 

k a o l i n i z e d  f e l s d p a r ,  t h e  a l t e r a t i o n  ( t o  c h l o r i t e )  o r  t h e  t o t a l  

absence of b i o t i t e ,  and trace t o  s e v e r a l  p e r c e n t  disseminated 

p r y t e  2 a r s e n o p y r i t e  (see s e c t i o n  7 . 5 ) .  These mine ra l s  may a l s o  

occur as p a r t i a l ' - i n - f i l l i n g s  of open spaces  i n  t h e  rocks.  

economic s u l p h i d e s  are v i s i b l e ,  b u t  t hey  c o n t a i n  e l e v a t e d  

amounts of Pb, Zn, and Ag (see s e c t i o n  7 ) .  

No 
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0 . 1  

V I I I .  GEOCHEMISTRY 

8.1 S t a t i s t i c a l  Treatment of R e s u l t s  

8.1.1 Contro l  SamDles 

4 70 

14 84 

Before packing s o i l  and  sediment samples f o r  

shipment,  a s p l i t  of approximately every  30th sample was 

taken and renumbered. For t h e  purpose of spot-checking 

a n a l y t i c a l  r e p r o d u c i b i l i t y .  The r e s u l t s  are t a b u l a t e d  

below: 

Table  1 

Contro l  SamDle R e s u l t s  

60 

78 

Zn - Pb Contro l  3 r i g i n a l  - 

0.1 

0.1 

0.1 

0.1 

80-CA-14000SS 

14001SS 

(14002SS 

14244SS 

14245SS 

14246SS 

1,. 8) 

0.1 

0.1 

0.1 

14060SS 8 

14100SS 12 

14032SS 56 

14123 4 

14170 6 

14209 8 

8 66 

8 48 

Dupl i ca t e  r e s u l t s  are 

64 

48 

w i t h i n  t h e  accepted 

r e p r o d u c i b i l i t y  l i m i t s ,  w i th  t h e  excep t ion  of sample 14002SS/ 

14032SS. Sample 14032SS i s  w i t h i n  t h e  anomalous stream and 

i s  surrounded by o t h e r  stream sediment samples wi th  Ag  va lues  

of 1.2 t o  10 ppm f o r  800 meters upstream and downstream, and 

t h e  1.8 ppm Ag va lue  is  e n t i r e l y  c o n s i s t e n t .  I t  i s  f e l t ,  

t h e r e f o r e ,  t h a t  an error w a s  made i n  t h e  r eco rd ing  of t h e  

s p l i t  o r i g i n a l  and t h e  d iscrepancy  can be ignored. 

8.1.2 Frequency D i s t r i b t u i o n  

Frequency d i s t r i b u t i o n  diagrams and cumulat ive frequency 

curves  w e r e  cons t ruc t ed  f o r  Pb, Zn, and Ag i n  bo th  t h e  s t r e a m  
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' W  

W 

sediments and s o i l  sample popula t ion .  

The anomalous popula t ion  of each w a s  def ined  by 

drawing an a r b i t r a r y  

"normal" d i s t r i b u t i o n  popu la t ion ,  anomalous being de f ined  

a s  t h e  i n t e r s e c t i o n  of t h e  curve  w i t h  t h e  a b s i s s a .  Excluding 

t h e  anomalous popu la t ion ,  t h e  remaining d a t a  was r e c a l c u l a t e d  

t o  cumulat ive pe rcen t ,  a cumulat ive diagram drawn (except  

f o r  Ag i n  s o i l s ) ,  and t h e  mean (50th  p e r c e n t i l e )  and probably 

anomalous (97th p e r c e n t i l e  or 2 s t anda rd  d e v i a t i o n s  from t h e  

mean) w e r e  measured. R e s u l t s  are summarized below: 

free-hand b e s t - f i t  curve through t h e  

TABLE 2 

Mean, Probably Anomalous - and Anomalous Level 

S t r e a m  Sediments 

Zn Pb 

16 98 

- - 

50-60 136-160 

+60 +160 

4-390 46-1200 

Mean 

Prob. Anom. 

Anomalous 

Range 

&J (PPm) 

0.1 

0.4 

+0.4 

0 1-10 

Table 3 

Mean, Probably Anomalous and Anomalous Levels  

Mean 8 51 0.1 

Prob. Anom. 16-20 90-100 

Anoma 1 ou s +20 + l o o  +0.1 

Range 4-310 30-1600 0.1-3.6 

Tabulated data and diagrams are  p resen ted  i n  Appendix I V .  
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8 . 2  Rock Geochemistry (Plan 1) 1 

A t o t a l  of 13 rock samples w e r e  c o l l e c t e d  i n  t h e  v a l l e y  of t h e  

anomalous stream, and w e r e  analyzed f o r  Pb, Zn and Ag. Trace element 

c o n t e n t s  and a s says  a r e  l i s t e d  i n  Appendix I, and i n  Appendix I1 with 
'L, 

d e s c r i p t i o n s  of t h e  samples. 

S t a t i s t i c a l  t rea tment  of t h e  r e s u l t s  was no t  c a r r i e d  ou t  due t o  

i n s u f f i c i e n t  da t a .  There is ,  howpver, a marked d i s t i n c t i o n  between 

minera l ized  and unmineralized samples. Fresh quar tz  monzonite, sur face-  

weathered (? )  quar t z  monzonite and pegmatite con ta in  4-68 ppm Pb, 

48-138 ppm Zn, and 0.1-1.2 ppm Ag. 

The f i v e  samples of  hydrothermally a l t e r e d  i n t r u s i v e  rock containins  

v i s i b l e  su lphide  m i n e r a l i z a t i o n  con ta in  285-3000 ppm Pb, 84-5700 ppm 

(0.57%) Zn, and 3.0 ppm-1.00 oz/ton Ag. There i s  a nega t ive  c o r r e l a t i o n  

between Pb and Ag con ten t ,  i n d i c a t i n g  t h a t  t h e  high Ag va lues  may n o t  be 

due t o  Ag s u b s t i t u t i o n  i n  ga lena  but r a t h e r  a d i s c r e t e  Ag-bearing phase. 

A p o s i t i v e  c o r r e l a t i o n  e x i s t s  between Pb and Zn va lues ,  and t h e r e  i s  

l i t t l e  c o r r e l a t i o n  between Zn and Ag. 

Three samples wi th  t h e  h i g h e s t  Ag va lues  (14236R, 14237R and 1 4 2 4 1 R :  

w e r e  analyzed f o r  Au. 

(35-155 ppb).  Although no t  of economic concent ra t ions ,  t h e  Au adds 

another  a spec t  of p o t e n t i a l  t o  t h e  property.  

Au w e r e  found t o  c o n t a i n  e leva ted  amounts of Au 

8.3 St ream Sediment Geochemistry (Plan 2 )  

A t o t a l  of  7 9  stream sediment samples w e r e  taken from t h e  t h r e e  

main c reeks  d r a i n i n g  t h e  p rope r ty  t o  t h e  northwest.  F ive  samples w e r e  

taken from t w o  o t h e r  minor, i n t e r m i t t e n t  s t reams i n  t h e  same area. 

A l l  samples w e r e  analyzed geochemically f o r  Pb, Zn and Ag (Appendix I ) .  

From Plan  2, it is  r e a d i l y  ev ident  t h a t  t h e  m o s t  e a s t e r l y  

of t h e  t h r e e  main d ra inages  sampled i n  t h e  source of t h e  o r i g i n a l  

hd 
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high va lue  sample taken by t h e  Geological Survey of Canada 

(150 ppm Pb, 380 ppm Zn, 3.5 ppm Ag). A l m o s t  a l l  samples below 

approximately 5500 f t  e l e v a t i o n  c a r r y  anomalous Pb, Zn and 

Ag, and probably anomalous t o  weakly anomalous Zn v a l u e s  

p e r s i s t  above t h a t  e l eva t ion .  Values i n c r e a s e  a b r u p t l y  from 

34 t o  450  ppm Pb, 138 t o  1 2 0 0  ppm Zn, and 0 . 1  t o  3.8 ppm Ag 

wi th in  a d i s t a n c e  o f  1 2 5  m e t e r s .  The f i r s t  Pb-Zn-Ag anomalous 

stream sediment sample i s  approximately 1 0 0  m e t e r s  upstream f r o m  

t h e  h i g h e s t  ( i n  e l e v a t i o n )  occurrence of sulphide-bear ing 

hydrothermally a l t e r e d  i n t r u s i v e  f l o a t  found i n  t h e  s t r e a m  

gul ley.  It  is  apparent  t h a t  e i t h e r :  a )  both t h e  f l o a t  and 

t h e  ahomalous stream sediment va lues  a r e  der ived  from a bedrock 

source i n  t h e  immediate v i c i n i t y ,  or ;  b) the anomalous s t r e a m  

sediment va lues  a r e  der ived  from t h e  sulphide-bearing f l o a t  

which i s  i t s e l f  g l a c i a l l y  t r a n s p o r t e d  from a d i s t a n t  source.  

Although no o t h e r  streams w e r e  prospected i n  d e t a i l ,  p o s s i b i l i t y  

(b) m u s t  be r u l e d  o u t  s i n c e  t h e  t w o  streams on e i t h e r  s i d e  of 

t h e  anomalous s t ream do n o t  bear  s i g n i f i c a n t  anomalous Pb-Zn-Ag 

va lues  i n  t h e  s t r e a m  sediment.  I n  a d d i t i o n ,  t h e  sulphide-  

bear ing f l o a t  is  r e l a t i v e l y  ve ry  incompetent due t o  i t s  i n t e n s e  

a l t e r a t i o n ,  and such a rock would n o t  be expected t o  su rv ive  

g l a c i a l  t r a n s p o r t  f o r  g r e a t  d i s t a n c e s .  The roundness of t h e  

cobbles  is  probably due t o  t h e i r  l ack  of phys i ca l  s t r e n g t h  

r a t h e r  t han  l e n g t h  of t r a n s p o r t .  I n  conclusion,  stream sediment 

d a t a  t end  t o  suggest  a ve ry  local  bedrock source f o r  t h e  Pb-Zn-Ag 

m i n e r a l i z a t i o n  found i n  t h e  main anomalous stream. 

Anomalous Ag va lues  ( 0 . 6  and 1 . 0  ppm) w e r e  l o c a t e d  i n  
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t h e  headwaters of t h e  c e n t r a l  main stream. Low anomalous 

Pb, Zn and Ag v a l u e s  w e r e  encountered i n  a s i n g l e  sample taken 

a t  t h e  j u n c t i o n  of two streams near  t h e  headwaters of t h e  

westernmost main stream. A s  mentioned above, probably 

anomalous t o  l o w  anomalous Zn va lues  p e r s i s t  i n  stream sediments 

from t h e  main anomalous s t ream above t h e  a r e a  of sulphide-  

minera l ized  f l o a t .  These samples suggest  mineral ized f l o a t  

o r  bedrock n e a r  t h e  t o p  of t h e  p l a t eau .  

Anomalous samples from t h e  lowermost p o r t i o n  of 

t h e  s t reams northwest  o f  t h e  claim can be discounted because 

of t h e  very  t h i c k  overburden i n  t h e  a rea .  

A t  every  f o u r t h  o r  f i f t h  s t ream sediment sample 

s i te ,  water  samples were taken f o r  pH and s p e c i f i c  

conduc t iv i ty  measurement. I n  t h e  t h r e e  main s t r e a m s  sampled, 

pH decreases  and s p e c i f i c  conduc t iv i ty  increased  downstream 

(Plan 2 ) .  I n  t h e  c e n t r a l  and western streams, pH decreases  

very r e g u l a r l y  f r o m  8.0-7.1 and 7.45-7.20, r e s p e c t i v e l y ,  while  

s p e c i f i c  c o n d u c t i v i t y  i n c r e a s e s  from 10-24  umhos/cmand 6.5-19.6 

urnhos/cm, r e s p e c t i v e l y .  The p H  decrease  downstream is  

probably due t o  t h e  a d d i t i o n  of groundwater from till a t  lower 

e l e v a t i o n s ,  i n t o  t h e  dra inage  system; d i s so lved  s o l i d  con ten t  

( r e f l e c t e d  by S.C.) i n c r e a s e s  accordingly.  The r e l a t i v e l y  high 

p H  of wa te r s  a t  t h e  heads of  a l l  c r e e k s  (7.45-8.0) sugges ts  

a l t e r a t i o n  w i t h i n  t h e  qua r t z  monzonite a t  upper e l e v a t i o n s ,  

a l though t h e r e  are no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  

anomalous Pb-Zn-Ag-in-sediment s t ream and t h e  non-anomalous 

streams. I n  t h e  anomalous stream, downstream changes i n  pH 

and s p e c i f i c  c o n d u c t i v i t y  a r e  m o r e  i r r e g u l a r  and somewhat 

abrupt  a t  t h e  area of i n c r e a s e  i n  Pb-Zn-Ag con ten t  and minera-  

l i z e d  f l o a t  (P lan  5 ) .  
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8.4 S o i l  Geochemistry - (Figs.  3 t o  5 ,  Plan 5) 

During t h e  follow-up survey, a t o t a l  of 93 s o i l  

samples w e r e  taken on 6 l i n e s  p a r a l l e l  t o  t h e  anomalous 

stream i n  t h e  v i c i n i t y  of t h e  abrupt  i n c r e a s e  i n  Pb-Zn-Ag 

anomalies i n  s t r e a m  sediments.  ' A l l  w e r e  analyzed f o r  Pb, 

Zn and Ag. 

The s o i l  va lues  i n  t h e  small  recce g r i d  a r e a  w e r e  

contoured a t :  15, 25 and 50 ppm f o r  Pb; 70 ,  80 ,  1 2 0 ,  1 6 0  and 

200 ppm fo r  Zn and; 0 . 3  and 0.5 ppm f o r  Ag (see Figs .  1 4 ,  16  

and 1 7  fo r  s t a t i s t i c a l  da ta ;  Figs .  3 t o  5 fo r  contoured 

v a l u e s ) .  P lan  5 shows t h e  genera l ized  d i s t r i b u t i o n  of t h e  p r i n c i p a l  

anomalies desc r ibed  below. 

Anomaly A 

Anomaly A i s  a 7 - s t a t ion  +70 ppm z i n c  anomaly 

c ros s ing  t w o  p a r a l l e l  lines;-!in t h e  northwest  p a r t  of t h e  

sampled area. A l m o s t  all z inc  va lues  are s t a t i s t i c a l l y  anomalous or 

probably anomalous (96-1600 ppm Zn). Five of t h e  samples 

conta in  s t a t i s t i c a l l y  anomalous o r  probably anomalous Pb 

values  (20-150 ppm Pb).  There a r e  no corresponding Ag 

anomalies,  The Pb-Zn anomaly covers  an area of 200m x 400m 

and is  open t o  the w e s t .  N o  t r end  i s  d e f i n e a b l e  and t h e  

anomaly's source i s  unknown, 

Anomalv B 

Although t h e  anomalous Zn cut-off  va lue  i s  1 0 0  ppm, 

Anomaly B w a s  o u t l i n e d  by the  70 ppm contour  s i n c e  it most 

c l e a r l y  shows t h e  d i spe r s ion  t r e n d  f o r  Zn t o  be broadly 

n o r t h e a s t l y ,  and it i s  l i k e l y  t h e  lower l i m i t  of  a second 

popula t ion  of Zn-in-soil  va lues  (Fig.  17). The range of Zn 



-. 21 - 

6000 

a 

LEGEND 

I S  PPI Pb . - 2 5 p p a  Pb 

- so ppD PI 

*@ 

Anomlour 

Probably Anomalou8 
@,20PPn 

@ 16 -2Oppm 

SHAR 3,4,9,11 
PROJECT C A S 1  

SOIL GEOCHEMISTRY 
CONTOURVALUES- Pb 



- 2 2  - 

V 

'CI 

Y 

FIG. 4 
L EG END 

SHAR 3,4,9,11 
PROJECT CASSI 

SOIL GEOCHEMISTRY 

- .  \ 
--- 10 p p m  La 

- 80 p p a  2. Anomalous 

120 ppn 2. Probably @ ,100 Anomalch Ppnr CONTOURVALUES- Zn 
@ 90-100ppn 0 1 0 0  200 - 160ppR a 

_-- - METRES 



\ 

LEGEND \ 

0% 

FIG. 5 

- 0 - 3  ppm A9 SHAR 3,4,9,ll 
8 o., PROJECT CASSI - 0 - 5  p p n  A @  

Anomo I ous 
@>o.I ppm SOIL GEOCHEMISTRY 

CONTOUR VALUES-Ag 

Po i 
0 1 0 0  200 
I I I 

METRES 



W 

- 24  - 

i n  t h e  a r e a  i s  72-565 ppm Zn, and t h e  anomaly enc loses  18 

samples a l though o n l y  1 0  samples have +90 ppm Zn. Only 

three of t h e s e  have a s s o c i a t e d  Pb anomalies (18-310 ppm Pb) 

and on ly  two have a s s o c i a t e d  Ag anomalies ( 1 . 2  and 3.6 ppm Ag). 

An i s o l a t e d  3.8 ppm A g  s o i l  anomaly occurs  j u s t e a s t  of Anomaly B. 

Anomaly B may comprise two s u b p a r a l l e l  zones, 

encompassing an area of  800 m e t e r s  x 400 meters (maximum). 

The h i g h e s t  Pb and Zn va lues  occur near  t h e  s t r e a m  

bed (sample 80CA14239, 565 ppm Zn, 310 ppm Pb, 3 .6  ppm Ag). 

Although t h e  Zn t r e n d  i s  g e n e r a l l y  n o r t h e a s t e r l y ,  ':his sample 

may imply t h a t  m i n e r a l i z a t i o n  (or mineral ized f l o a t )  may be con- 

f ined  t o  t h e  s t r e a m  v a l l e y  suqgest ing t h a t  mine ra l i za t ion  i s  

r e l a t e d  t o  a no r thwes te r ly  t rending  f r a c t u r e / j o i n t  sys tem.  

N o  soil p i t s  w e r e  dug i n  t h e  s o i l  sampled a r e a .  A l l  

samples, however, w e r e  t aken  from t h e  "B" horizon. 

Mean and anomalous l e v e l s  f o r  Pb, Zn and A g  a r e  h igher  

(except f o r  t h e  mean f o r  Ag) f o r  stream sediments than  f o r  s o i l s  

(Table 3 and 4, s e c t i o n  8 .1 .2) .  The reason f o r  t h i s  i s  unc lea r  

but t h e r e  are t w o  p o s s i b i l i t i e s :  (a )  t h e r e  i s  a di1uti:'rn of 

geochemical v a l u e s  by till, o r  (b) t h e r e  i s  a concent ra t ing  

mechanical f a c t o r  i n  t h e  streams. This dilemna could be 

solved by digging p i t s  w i t h i n  areas of  t h i c k  tills and t a k i n g  a 

heavy mineral  sample i n  t h e  anomalous stream. 

I X .  RADIOMETRICS Plan 4 

Radiometric r ead ings  w e r e  taken a t  a l l  geochemical 

sample s t a t i o n s  (P lan  4 ) ,  except  along t h e  main anomalous 

stream due t o  a mal func t ioning  instrument .  A histogram and 
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cumulative frequency curve  w e r e  e s t a b l i s h e d  (Figs .  6 and 7 ) .  

I t  i s  apparent  t h a t  t h e r e  are  no rad iometr ic  anomalies,  and 

va lues  above t h e  97th p e r c e n t i l e  ( 2 7 0  cps )  w e r e  considered 

 roba ably anomalous. Plan 4 w a s  contoured a t  1 8 0  cps  ( t h e  median), 

220, 2 6 0  and 3 0 0  cps.  

F r o m  Plan 4 almost  a l l  va lues  above 220  cps  a r e  from 

t h e  c e n t r a l  and western dra inages  which show maxima a t  mid- 

e l eva t ions .  Th i s  may be a combination of mass e f f e c t  ( readings  

taken i n  t h e  bottoms of r a t h e r  steep-walled v a l l e y s )  and 

t h e  f a c t  t h a t  ou tcrop  i s  abundant i n  t h e  gene ra l  a r e a s  of t h e  

higher coun t - r a t e s  (outcrop  coun t - r a t e s  from 180-235 cps ,  

s e c t i o n  7 . 3 ) .  

In  t h e  g r i d  a r e a ,  coun t - r a t e s  a r e  g e n e r a l l y  l o w  

( f 2 2 5  c p s )  bu t  t h e r e  i s  a ve ry  vague n o r t h e a s t e r l y  t r e n d  t o  

t h e  1 8 0  c p s  contour .  This  may r e f l e c t  t h e  genera l  a t t i t u d e  

of small  ou tc rop  b l u f f s  o r  a r e a s  of  l a r g e  blocks of quar tz  

monzonite. O n  the  o t h e r  hand, i f  t h e  minera l ized  cobbles  found 

i n  t h e  s t r e a m  v a l l e y  are of local o r i g i n ,  it can be r a t i o n a l i z e d  

t h a t  t h e  a l t e r a t i o n  of qua r t z  monzonite involved t h e  a d d i t i o n  

of potassium ( k a o l i n i z a t i o n )  and t h a t  t h e  rad iometr ic  t r end  

r e f l e c t s  a K-enrichment i n  a bedrock source f o r  t h e  f l o a t .  

X. CONCLUSIONS 

From 1 9 8 0  surveys a t  t h e  SHAR 3, 4 ,  9,  11 Claims, 

t h e  fo l lowing  conclus ions  can be drawn. 

a )  The mapped area of t h e  p rope r ty  i s  under la in  by b i o t i t e  

quartz  monzonite, l o c a l l y  grading i n t o  g r a n o d i o r i t e ,  of t h e  

Cretaceous Cass i a r  Bathol i th .  The qua r t z  monzonite has been 

c u t  by dyke-l ike bodies  of b io t i te -muscovi te  quartz-monzonite and 

a p l i t e ,  
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b) A well-developed j o i n t  p a t t e r n  has  been mapped i n  t h e  

i n t r u s i v e  rocks;  t h e  s u r f a c e  expression of t h e  p a t t e r n  i s  ev iden t  

on a i r  photography and t h e  prominent t r e n d  appears  t o  be north- 

e a s t e r l y .  Norther ly  and nor thwes ter ly  t r e n d s  control  t h e  dra inage  

p a t t e r n  i n  t h e  a r e a  s tud ied .  

c )  Glacial  overburden, c o n s i s t i n g  of t h e  qua r t z  monzonite boulder 

till wi th  sandy matr ix ,  i s  ve ry  t h i n  near  t h e  p l a t eau - l ike  r i d g e  

top,  i n c r e a s i n g  i n  th i ckness  t o  approximately 5 0  meters a t  tree- 

l i n e  e l e v a t i o n .  

d )  With t h e  except ion of s u r f a c e  weathering e f f e c t s -  t y p i f i e d  

by c h l o r i t i z a t i o n  of b i o t i t e  and l i m o n i t i z a t i o n  of  K-feldspar - 

no a l t e r e d  i n t r u s i v e  rock outcrops.  F l o a t  of hydrothermally 

a l t e r e d  ( ? )  g r a n i t i c  rocks,  inc luding  sulphide-bear ing m a t e r i a l ,  

was l o c a t e d  i n  t h e  stream found t o  be anomalous i n  Pb, Zn, and Ag. 

e) S t r e a m  sediment sampling of t h e  t h r e e  major northwester ly  1 

dra in ing  streams has r e l o c a t e d  t h e  s t r e a m  from which t h e  o r i g i n a l  

Pb-Zn-Ag co- inc ident  high va lue  sample w a s  c o l l e c t e d  by t h e  

Geological Survey of Canada i n  1978.  I n  t h e  anomalous stream, Pb, 

Zn, and Ag va lues  i n  sediments i n c r e a s e  ve ry  ab rup t ly  wi th in  a 

125-meter i n t e r v a l ,  thereby  a c c u r a t e l y  l o c a t i n g  t h e  f i r s t  p o i n t  of 

e n t r y  of  m e t a l s  i n t o  t h e  s t r e a m .  

anomalies w e r e  l oca t ed  i n  o t h e r  streams. 

f )  S t r e a m  water  d a t a  (pH) suggest  t h e  a l t e r a t i o n  of quar tz  

monzonite near  t h e  headwaters of t h e  sampled streams, although 

t h e  anomalous'stream shows no d i f f e r e n c e  compared t o  b the r  

streams. I n  t h e  immediate a r e a  of t h e  rise i n  Pb, Zn and Ag in 

stream sediment,  rare, s m a l l  cobbles  of l imoni te -s ta ined ,  

hydrothermally a l t e r e d  (kaol in ized?)  , p y r i t i f e r o u s  ( ? )  g r a n i t i c  

Other Pb, Zn and Ag p o i n t  



V 

- 27 - 
rock w e r e  l oca t ed  i n  and near  t h e  s t ream bed. These w e r e  found 

t o  con ta in  285-3000 ppm Pb, 84-5700 ppm Zn and 3 ppm - 
1 oz/ton Ag and up t o  155 ppb Au. These a r e  be l ieved  t o  be of 

l o c a l  o r i g i n  and - no t  g l a c i a l l y  t r anpor t ed .  

g) S o i l  sampling on e i t h e r  s i d e  of t h e  anomalous Pb-Zn-Ag 

-in-sediment s t ream r e v e a l s  a broad, no r theas t e r ly - t r end ing  zinc-  

i n - s o i l  anomaly ( 4 0 0  m x 8 0 0  m )  which c r o s s e s  t h e  anomalous stream 

a t  roughly t h e  po in t  a t  which t h e  Pb-Zn-Ag mineral ized f l o a t  

was found. Spot  Pb and Ag anomalies are contained wi th in  t h i s  

zone. The t r e n d  of t h e  anomaly may r e f l e c t  mine ra l i za t ion  wi th in  

t h e  no r theas t e r ly - t r end ing  j o i n t / f r a c t u r e  set. 

400 m e t e r  Zn+Pb+Ag - -  
but  i t s  o r i g i n  is  unclear .  

h )  

roughly co inc iden t  wi th  t h e  main Zn+PbfAg 

t h i s  may reflect a zone of K-addition i n  an  a l t e r a t i o n  zone. 

i) The p o t e n t i a l  f o r  economic m i n e r a l i z a t i o n  c o n s i s t s  p r i m a r i l y  

of a f r a c t u r e - r e l a t e d  minera l ized  a l t e r a t ion  ("porphyry") system 

wi th in  t h e  b i o t i t e - q u a r t z  monzonite. 

A second 2 0 0 ~ ~  

s o i l  anomaly was loca ted  t o  t h e  n o r t h e a s t ,  

Radiometrics have d e l i n e a t e d  a vaguely n o r t h e a s t e r l y  anomaly 

in-soil-anomaly; 

X I .  RECOMMENDATIONS 

I n  t h e  area of t h e  Pb-Zn-Ag anomalous stream and minera l ized  

f l o a t ,  it i s  recommended t h a t  a d e t a i l e d  g r i d  be a c c u r a t e l y  

l a i d  out .  Since it is  u n c e r t a i n  whether o r  n o t  t h e r e  i s  a prominent 

s t r u c t u r a l l y  r e l a t e d  a l t e r a t i o n  zone i n  t h e  quar tz  monzonite 

and if t h e r e  i s  - which way it t r e n d s ,  a few v a r i o u s l y  o r i e n t e d  

VLF-EM l i n e s  could h e l p  t o  d e l i n e a t e  t h e  t r end  of any major 

s t r u c t u r e s .  Since t h e  main s t r u c t u r e  i s  q u i t e  p o s s i b l e  north- 
' .  
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e a s t e r l y  t r end ing ,  VLF-EM may n o t  be success fu l  s i n c e  t h e  

S e a t t l e  and Cu t l e r  s i g n a l s  c o m e  i n  from t h e  south-southeast  

and s o u t h e a s t ,  r e s p e c t i v e l y .  

The following work should be c a r r i e d  out :  

1. Depending on t h e  success  of VLF-EM o r i e n t a t i o n  l i n e s ,  a s  

o u t l i n e d  above, a d e t a i l e d  VLF survey t o  l o c a l i z e  any m a j o r  

s t r u c t u r a l  zones i n  t h e  qua r t z  monzonite. 

2. D e t a i l e d  s o i l  sampling on a square g r i d  t o  e l imina te  

bias  i n  contour ing  r e s u l t s .  Sampling should be on 1 5  m x 15 m 

c e n t r e s .  P i t s  would be dug i n  r e l e v a n t  a r eas .  A heavy mineral  

sample should be taken i n  the anomalous stream. 

3 .  Deta i l ed  rad iometr ic  survey on t h e  g r i d  t o  map ou t  

possible p o t a s s i c  a l t e r a t i o n  zones wi th in  t h e  qua r t z  

monzonite. 

4 .  Mapping t i e d  t o  t h e  g r i d ,  on a scale of 1:2,000, with 

a t t e n t i o n  pa id  to:  f r a c t u r e / a l t e r a t i o n  systems, i f  any; the 

l o c a l i z a t i o n  of sulphide-bearing f l o a t .  

5. Hand t r ench ing /b la s t ing  i n  areas of minera l ized  f l o a t ,  

provided overburden i s  n o t  too deep. 

6.  I f  1-5 are successfu l ,  diamond d r i l l i n g  should be contemplated,  

p o s s i b l y  one or  two 6 0 - m e t e r  Winkie h o l e s  as  an i n i t i a l  t es t .  

7. I n  areas where o t h e r  s p o t  anomalous Pb-Zn-Ag va lues  a r e  

known i n  stream sediments,  follow-up stream sediment and s o i l  

sampling should be c a r r i e d  o u t ,  i n  a d d i t i o n  t o  prospecting. 

8. A f t e r  thorough assessment has  been made, it should be 

decided which u n i t s  of t h e  SHAR 3 ,  4 ,  9 and 11 Claims should be 

r e l inqu i shed .  

/ 

Rpspectf u l  ly submitted,  

Toronto, Ontar io  
October, 1980  

R.M. Kuehnbaum 
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C l a i m s  SHAR 9 & 11 

Record  Numbers 883, 1 5 3 1  

1) S a l a r i e s ,  & B e n e f i t s  

2 )  Hel icopter  f l y i n g  - 2 .1  h o u r s  @ $305 /hour  - 
3 )  S c i n t i l l o m e t e r  r e n t a l s  ( U r t e c )  

4 )  G e o c h e m i c a l  A n a l y s e s  - 1 8 6  

$ 2,541' 

6412 

3373 

8514 

5)  O t h e r  Work 437 

T o t a l  $ 4,807 

h d  Notes: 

'pro-rated on  b a s i s  of 9 .7  man-days worked on claims 
co nd u c t i ng g eo 1 og  i c a1  / g  eoc hem i c a l / g  eo ph y s c i a1 s u r v e  ys o u t  of a 
t o t a l  of 511 man-days s p e n t  on Project Watsu s u r v e y s ,  u n i t  cost @ 
$262/man-day. 

*Helicopter f l y i n g  completed by N o r t h e r n  Moun ta in  Helicopters 
I n c . ,  P r i n c e  George, B.C., u n i t  cost (2 $305 /h r .  

3 p r o - r a t e d  on b a s i s  of 9 .7  man-days worked on c la ims  
c o n d u c t i n g  g e o p h y s i c a l  s u r v e y s  o u t  of a t o t a l  of 461 man-days 
s p e n t  on Project Watsu  s u r v e y s ,  u n i t  cost (2 $34.70/man-day. 

4Geochemica l  a n a l y s e s  c o m p l e t e d  by Chemex L a b s  of V a n c o u v e r ,  
B.CI, u n i t  cost @ $4.58/sample /  
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CHEMEX LABS LTD. 

‘W 

Ir 

ATTN: 

oz/ ton  
Si lver  

S A M P L E  NO. : 

8OCA-14237R 1.17 

Previous r e s u l t  on C e r t .  70382 w a s  va lue  f o r  a d i f f e r e n t  sample. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, 6.c. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 
R E G I S T E R E D  ASSAYER.  PROVINCE OF BRITISH COLUMBIA 



- 3 3  - 

’tr, CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 

V7J 2C1 CANADA 

AREA CODE: 604 
TELEPHONE: 984-0221 

TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE NO. 70382 CERTIFICATE OF ASSAY 
TO: Canadian Occidenta l  Petroleum Ltd .  INVOICE NO. 40103 

Minera ls  D iv i s ion  
S t e .  311-215 Carlingview D r .  
Rexdale, On ta r io  
M9W 5x8 Cassi Shar  3-4-9-11 Rocks ATTN: 

RECEIVED O c t .  8/80 

ANA LYSED Oct. 31/80 

SAMPLE NO. : oz / ton  

80 CA 14235R 0.56 
80 CA 14236R 0.64 

80 CA 14241R 0.96 
80 CA 14237R ,a&< 

O r i g i n a l l y  on A8010174 

REGISTERED ASSAYER.  PROVINCE OF BRITISH COLUMBIA 
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TELEPHONE: 984-0221 

TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY CERTIFICATE NO. 70123 

TO: CANADIAN OCCIDENTAL PETROLEUM LTD. INVOICE NO. 39401 
Minerals Division 
Ste. 311 - 215 Carlingview Drive 
Rexdale, Ontario 

ATTN: M9W 5x8 From Geochem A8010174-001 

RECEIVED 

ANA LY SE D 

S e p t .  12/80 

O c t .  6/80 

SAMPLE NO. : Zn 4 3  
x Oz /Ton 

80 CA 14235R 0.57 
80 CA 14236R 
80 CA 14237R 
80 CA 14241R 

0.64 
1.00 
0.96 

MEMBER 

CANADIAN TESTING 
ASSOCIATION 

REGISTERED ASSAYER.  PROVINCE O F  BRITISH COLUMBIA 
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! 

CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2Cf 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I CEZTIFICATE OF A N A L Y S I S  1 I 
3 : Canadian Ccci r jen ta l  Petroleum L t d . ~  

Minerals Civision 
Ste .  3 1 1 - 2 1 5  Czr I ingvieg Drat 
R e x d a l  e Sntar i o 
!43'*1 5 x 8  

CERT. # : 4 8 0 1 0 1 7 4 - 0 0 1 - A  
I R V O I C E  c : 3 a 5 6 5  
DATE : C 9 - S E D - 8 0  

C A S S I  S H A 8 3 - 4 - 5 - 1 1  R 

dzscriction DPm D P m  oPm 
80- C 3- 1 4 2  3 OR 16 5 2  0.9 I 

I 

5 3 - C A -  1423117 
E 9-C A- 1 4 2 3 2 R  
3G-Gk-14233R 

2 6  
4 
B 

76 
4 8  
5 2  

0.3 
9.4 
0.4 -- 2 3 - 6  A- 1 4 2 3  4F 5 8  138 0.6 

E C - C A -  1 4 2 3 5 R  3 0 0 0  >4000 3.0 -- 
-- 50-C A- 1 4 2 3  6X 2 3 5  8 7 0  > 2 0 0 0  

30-CA-14237R 7 9 0  6 4  > 2 0 0 0  
8C-CP-14238R 1 4 5 0  475 15 .0  
8 2 - C A -  1 4 2 4  12 2000 
8 3 - C  4- 14 2 4  23  3 2  5 4  1.0 
5 3 - C  A- 1 4 2 4 3 G  1 2  6 8  1.2 

-- 
-- 

570 ,2010 -- 
-- -- 

w 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 
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212 R R O O K S B A N K  AVE 
NORTH VANCOUVER. B C 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE (604)984-0221 

s ANALYTICAL CHEMISTS 0 GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E A T I F I C A T E  ;1F 4 " L L Y S I S  

3 : Canad ian  Occidentsl Petroieun Ltd.9 CERT. i? : A3C10172-C01-A 
b'i n e r 2  I s 3i v i si on 
Ste. 3 1 1 - 2 1 5  C a r l i n g v i e w  3 r . 9  
? e x d a l e  Ontario 
X S ! 4  5 x 8  

I N V O I C E  f! : 3 8 5 6 4  
3 A T E  : 1c!-SEP-30 

ChSSI S Y A i 3 - 4 - 9 - 1 1  S 

S a m p l e  P 3  Zn a; 
Jescr i p t  ion ppn: 3;71 D D f f  
E : - C I  1 4 3 4 4  10 6 3  0.1 
E 3 - C A  14C45 10 5 4  0.1 
33-C4 1 4 0 4 6  2 3 0  0 0 1  
3 C - C A  1 4 0 4 7  2 3 2  0. 1 

-- 
-- 
-- 
-- 

1 -- S " J - C A  1 4 0 4 8  1 4  1 1 3  9.1 1 -- 1 3 C - C A  1 4 0 4 9  2 0  11'+ 3.1 -- C G - C A  14050 1 4  8 4  0.1 
& 3 - C 4  1C051 6 3 4  0.1 
3 c - c a  14G52 1 4  7 6  0.1 
3 ? - C b  1 4 0 5 3  1 0  3 6  3. 1 
S C - C A  1 4 0 5 4  1 0  4 2  3.1 
* O - C A  1 4 0 5 5  6 4 2  0.1 

- C  1 4 0 5 6  10 5 6  0 0 1  

S C - C L  1 4 3 5 8  L O  66  0.1 
B E - C A  1 4 0 5 9  8 3 6  3.1 
8 G - C A  1 4 0 8 9  6 5 2  0.1 
" 3 - C A  1 4 0 9 0  6 LO 0.1 
5 0 - C A  1 4 0 9 1  6 5 0  0.1 

-- 
-- 
-- 
-- 
-- 
-- 
-- ;-A 1 4 9 5 7  8 5 4  0.1 -- 
-- 
-- 
-- 
-- 
-- I E 3 - C A  1 4 3 9 2  e 5 2  c.  1 
-- / B C - C A  1 4 0 9 3  1 0  64  9.1 -- 6 3 - C A  1 4 0 9 4  6 5 2  0.1 

3 9 - C A  1 4 0 9 5  1 2  9 3  0.1 
3 0 - C A  1 4 0 9 6  8 4 8  0. 1 

6 4 0  3.1 I 1 ? 3 - C A  1 4 0 4 7  
; 3 3 - C A  14C93 9 4 6  0.1 
I a t - C A  1 4 0 3 9  
i 2 O - C P  1 4 1 2 3  
8 C - C A  1 4 1 2 4  

-- -- 
-- 
-- 

2 
4 
2 

4 4  
6 2  
6 0  

9.1 
0 . 1  
0 - 1  -- I ? , O - C C  1 L 1 2 5  4 4 2  0.1 -- 3 0 - C t .  1 4 1 2 5  6 4 8  00 1 

3 0 - C A  1 4 1 2 7  4 3 4  0.1 
3 3 - T b  1 4 1 4 4  e 5 6  0 0 1  
€ 3 - 6 0  1 4 1 4 5  1 0  5 4  0 - 1  

-- 
-- 
-- 
-- 1 2 3 - C A  1 4 1 4 6  1 E  E 2  0.1 

1 3 D - t A  1 4 1 4 7  1 0  5 3  0.1 -- 
-- ' 3 3 - C A  1 4 1 4 3  1 2  5 8  0.1 

i ! r  ' A  1 4 1 4 9  2 0  1 1 4  0.1 -- 
-- E b d A  1 4 1 5 0  1 2  9 6  0.1 -- I sEL'-CA 1 4 1 5 1  6 6 0  0.1 

Certified by . 1- .s..~....Ds.~....... 
MEMBER 

CANADIAN TESTING 

ASSOCIATION 
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CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I I CERTIFICATE ilF A N A L Y S I S  I I 
3 : Canzdian C c c i f J e n t z l  Pe t ro l eu r r  C t c . ~  

h ? i n e r a l s  Division 
S t e .  311 -215  Carlingview Dr.9 

Q e x d s l e  Z n t a r i o  
5 x 3  

CERT. #I : A8010172-CCZ-A 
I K V O I C E  #i : 3 8 5 6 4  
D A T E  : 10-SE?-80 

C A S S I  SHA93-4-9-11 S 

S Z ~ P  1 e P5 Zn A3 
d e s c r  i o t  i o n  3Drn  DDTi 3om 
Z C - c A  1 4 1 5 2  26 1 5 6  3.1 
CC-LL 1 4 1 5 3  1 c  5 4  3.1 
'33-CP 1 4 1 5 4  1 4  4 2  00 1 
S Z - C C  1 4 1 5 5  4 3 6  0.1 
F 3 - C A  1 4 1 5 6  12 7 2  0.4 
2 3 - C A  1 4 1 5 7  8 3 2  0.1 
E 2 - C A  1 4 1 5 3  3 3 4  3.1 
3 0 - C A  1 4 1 5 9  1 4  3 6  9.1 
Z C - C A  1 4 1 5 0  2 2  1 2 4  o m 1  
S O - L A  1 4 1 6 1  15G 1530 o m  1 
F f - T , 1  1 4 1 5 2  2 6  1 0 4  9.1 
&3-Ct, l $ l h 3  8 E 3  G o 1  

8 5 8  0.1 
5 -  L A  1 4 1 6 5  5 4 6  3.3 
2c-cn  14166 6 4 4  c.1 
9 9 - C A  14167 6 3 8  G o 1  
8 ? - C A  1 4 1 6 8  1 8  4 5 s  1.2 
93-LA 1 4 1 6 9  1 2  1 7 6  0. 1 
a n - r  ~4 1 6 1 7 0  8 6 4  C.1 
2'3-Ck 141P4 6 4 6  0.1 
3 c - C A  i - + i a 5  1 2  5 2  0.1 
S 3 - C A  1 4 1 e 6  b 4 6  0.1 
P C - t l  14187 6 6 0  0.1 
5 3 - C A  1 4 1 3 8  1 3  7 6  0.1 
9 S - C 4  1 4 1 3 3  s 6 3  G o 1  
3:-c4 14130  1 2  1 3 8  3.1 
Z Z - C A  1 4 1 9 1  1 4  1 5 3  o m 1  
32-CA 14i92 1 4  l C 8  0.1 
33-CA 14193  16 140  0.1 
E C - C L  1 4 1 0 4  1 2  7 4  I). 1 
3 s - c c  16195 1 0  74 9.1 
E f i - C A  1 4 1 9 6  13 6 8  0.1 
2G-E4  1 4 1 3 7  a 52  c m 1  
E C - C A  i 4 : w  1 0  6 2  0.1 
2 O - C A  1 4 1 3 9  6 4 8  0.1 
66-CA 1 4 2 3 0  8 6 0  9.1 
C 3 - C ?  1 4 2 0 1  8 40  0.1 

8 3 4  0.1 
6 40 0.1 

8 G - C A  1 4 2 0 4  6 3 8  0.1 

I 
I -- 

-- i 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

!&IdA 14164 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

;fblf; :t;g 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 
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CHEMEX LABS LTD. 

ANALYTICAL CHEMISTS - GEOCHEMISTS - REGISTERED ASSAYERS 

C E R T I F I C 4 T E  3F A N A L Y S I S  

C a n a d i a n  G c c i d e n t a l  P e t r o l e u r r  L t d . 9  C E R T -  # 
?.ti n e r a  I s 3 i  v i  si on  I r , w r c E  
S t e .  3 1 1 - 2 1 5  Car l i n g v i e w  0 r . r  GATE 
R e x d a l e  C n t a r i o  

212 GROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
TELEX: 043-52597 

c ! i010172-  C93-A 
3 E 5 C 4  
lC'-SE?-Q,O 

v,9w 5 x 8  CASSI i H A R 3 - 4 - 9 - 1 1  5 

! 
1 
! 

s z 3 p  13 0 5  Zn f i g  
g ? s c r  i o t  i o n  p0ill spm D n r n  I 

i 3 G - C L  1 4 2 3 5  6 4 2  0.1 
O S - C A  1 4 2 0 6  6 5 4  0.1 

f 3 C - C A  1 4 2 0 7  10 54 0.1 
e C - 5 t  1-239 10 6.F C m l  t 

S S - C A  14209 8 4 8  0.1 
5 U - C A  1 4 2 1 0  6 7 2  0.1 
S L - C A  1 4 2 1 1  8 76  0.1 
? ? - , A  1 4 2 1 2  2 6  1083 0.1 
S 3 - C 4  1 4 2 1 3  10 42 0.1 

-- 
-- 

I -- 
-- 
-- 
-- 
-- 
-- 
-- 
-- ? C - C A  1 4 2 1 4  1 2  114 0.1 

3 3 - C A  1 4 2 1 5  2 2  7 3  0.1 
i3S-Ztl 1 4 2 1 6  a 4b 0.1 

-- 
-- 
-- 2 u A  1 4 2 3 3  3 1 0  5 5 5  3.6 

4 6 6  0.1 1 -- -- 
t. C 9  1 4 2 4 4  -- 30-Ck  1 4 2 4 5  '1 Lon+ro\ 6 6 6  9.1 

-- P O - C A  1 4 2 4 6  8 48 O m 1  

I 

I ! ! 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 
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CHEMEX LABS LTD. 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  CIF A h ' A L Y S I S  

3 : Canadian Jccidental P e t r o l e u r r  L t d - r  CERTo t! 
Yinerals Division I K V C I C E  
St3. 311-215 Carlingview 9r.r SATE 

212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
TELEX: 043-52597 

: ASC10176-001-A 
: 3 8 5 6 6  
: 09-SEP-80 

Rexdale C n t a r i o  
Y9iJ 5 x 8  CAZSX-SHAR3-4-9-11SS 

-I 1 ;amp i e P 3  Zn Ag 

F P n  -- =fr,szr i p t  i o n  JJPm 3pm 
3 0 - C A -  1413% S 
E 3-Ck-14140SS 
8 3 - G b -  14141SS 6 46 

9 2  3 C - C  A- 14 1 4 2 s  S 
3c-LA- 1 4 2 4 c s  s 

I 3 9 4  9 D l  
4 4 6  3.1 

2 . 1  
3 . 1  

7 4  28C 0.2 

-- 
-- 

i 
I 

i 

-- 
i 
I 

-- 6 

i 
i 
I i ! , 

i I 

bf 

\- 
Certified by  ~o. . .D.. .~. . . . . . . . .~.~ 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 



- 4 0  - 212 BROOKSBANK AVE 
NORTH VANCOUVER, 8 C 
CANADA V7J 2C1 

AREA CODE 604 
TELEPHONE gad-0221 

CIIEMEX LABS LTD. TELEX 04-352597 

JQ 
L 

(Iv' - 
ANALYTICAL CHEMISTS b GEOCHEMISTS REGISTERED ASSAYERS 

14027 1 2 4  410 2.8 
14028 76 21 0 2.8 
14029 94  260 2.0 
14030 7 6  225 1 . 8  
14031 74 255 1 . 4  

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  Pe t ro leum L t d . ,  

M i n e r a l s  Division, 
Ste. 311 - 215 C a r l i n g v i e w  Dr.. 

10432 76 270 1.8 
14033 7 2  230 1.6 
14034 6 4  180 1 . 2  
14035 6 0  150 1 .6  
14036 74 210 1 . 6  
14037 6 6  220 1 . 4  
14039 7 0  1 4 0  1 . 4  
14040 5 2  1 2 5  1 . 2  
14041 6 85 0.4 
14054 1 0  100 0.2 
14060 4 6 0  0.1 
14061 30 1 2 5  1 .0  
14062 2 8  90 0.6 
14063 42 1 2 0  0.2 
14064 3 2  110 0.2 
14065 3 6  115 0.1 
14066 22 100 0.2 
14067 20  90 0.1 
14068 1 4  90  0.2 
14069 16  100 0.2 
14070SS 80-Ca 1 4  100 0.1 

I 1 I 
CERTIFIED B Y :  ........................................... ................................ MEMBER 

C A N A D I A N  TESTING 

A S 5 0 C I A T I O N  
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212 BROOKSBANK AVE 
NORTH VANCOUVER, B C 
CANADA V7J 2c1 
TELEPHONE 984-0221 
AREA CODE 604 CHEMEX LABS LTD. TELEX 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

14085 32 1 2 8  0.8 
14086 20 90  0.1 
14087 36 220 0.8 
14088 6 72 0.1 
14100 1 4  78 0.1 
141 01 10  64 0.1 
14102 14  106 0.1 
14103 10  64 0.1 
14104 6 62 0.1 
14105 64 I90 0.8 

14121 80-CA 14 72 0.1 

14106 30  126  0.2 
14107 32 136 0 .4  
1 4 1  08 3 4  132 0.2 
14109 22 110 0.2 
14110 32 114 0.1 
14111 36 122 0.1 
14112 1 4  9 2  0.1 
14113 22 1 0 2  0.1 
14114 1 0  88 0.1 
14115 28 114 0.2 
14116 18 104 0.1 
14117 22 102 0.1 

CERTIFIED BY:  ................................ 
MEMBER 

C A N A D I A N  TESTING 

A S S O C I A T I O N  
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CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canad ian  O c c i d e n t a l  P e t r o l e u m  Ltd., 

M i n e r a l s  Division, 
S t e .  311 - 215 C a r l i n g v i e w  D r . ,  
R e x d a l e ,  Ont M9W 5x8 CC. 1 . 2 t s o n  

ATTN: Shar 3 , 4 ,  9 S i l t s  C a s s i  P r o j e c t  

212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C.  
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. 54195 

INVOICE NO. 36 933 

July 5/80 

J u l y  15/80 

MEMBER 
C A N A D I A N  TESTING 

ASSOCIATION 

. . . . . . . .. ...._. .. CERTIFIED BY:  



APPENDIX I1 
Table 4 

c 

80-CA-14230R 
f l o a t  

80-CA-14231R 
f l o a t  

80 -CA-142 3 2 R  

ROCK DESCRIPTIONS 

SHAR 3-4-9-11 CLAIMS 

Massive, medium-grained, equigranular quartz 
monzonite, 20% quartz, 60% plagioclase. 
Plagioclase al tered to brownish clays ( ? )  . Mafic 
minerals absent through weathering. 
Limonite-stained . 
_. Pb - Zn - Ag (ppm) 
16 5 2  0.9 

Massive, coarse-grained (pegmatite) grani te .  
Coarse K-feldspar 40%; plagioclase 35%; quartz 2 0 % ,  
s e r i c i t e  + chlor i te  ( i n  patches) 5 % .  Rock l i g h t l y  
limonite-stained. Sample sent has v is ib le  coarse 
pyri te  (~1%). 

Massive, medium-grained, equigranular 
bioti te-quartz monzonite, 20% quartz, 20% 
K-feldspar; 55% plagioclase; 5% b i o t i t e ,  mostly 
chlor i t ized.  Alteration due to  surface 
weathering. 

I 

lb 
w 
I 



'C 

80-CA-142 3 3 R  

80-CA-142 34R 

80-CA-14235R 
f l o a t  

80-CA-142 36R 
f l o a t  

Whitish-grey, massive, medium-grained, 
equigranular(bi0tite)-quartz monzonite. 15% 
K-feldspar; 20% qua r t z ;  55% p lag ioc la se ;  10% 
completely c h l o r i t i z e d  b i o t i t e .  A l t e ra t ion  due  t o  
su r face  weatherinq. 
P b  Zn A g  (ppm) - - - 

8 62 0.4 

Massive, medium-grained ( b i o t i t e )  -quartz monzonite. 
P lag ioc lase  a d i r t y  brown colour due t o  su r face  
weathering ( ? ) ,  and a l l  or m o s t  b i o t i t e  
c h l o r i t i z e d .  20% K-feldspar, 15% qua r t z ,  60% 
p lag ioc la se ,  5 %  c h l o r i t e  ( a f t e r  b i o t i t e ) .  

Cobble of l imoni te -s ta ined ,  massive, 
medium-grained, h igh ly  a1 t e r e d  g r a n i t i c  rock. 
Approximately 5% qua r t z ,  5% c h l o r i t e  + muscovite, 
85% p lag ioc la se  in t ense ly  a l t e r e d  to  a white c lay 
mineral  ( ? ) ,  and ( 2 %  arsenopyr i te  ( ? )  + p y r i t e ,  
f ine-qrained,  f i n e l y  disseminated. 

Same as  14235R,  b u t  contains  vuggy f i l l i n g s  of 
p y r i t e  or a rsenopyr i te  and very fine-grained 
disseminated a rsenopyr i te  ( ? )  . Both < 2 % .  

I 

4 
4 

I 



c c 
80 -CA-142 37R 
f l o a t  

80-CA-14238R 
f l o a t  

80 -CA-l4241R 
f l o a t  

80-CA-14242R 
f l o a t  

80 -CA-142 4 3R 

80-GT-1 

Same as 14235 b u t  conta ins  +2-3% f i n e l y  
disseminated p y r i t e  or a r s e n o p y r i t e  ( ? )  . A t h i n  (1 
mm) open-space, p a r t i a l l y  euhedral q u a r t z - f i l l e d  
v e i n l e t  runs  across t h e  specimen. 

Same as  14235, b u t  con ta ins  <<1% ext remely  
f ine-gra ined  su lph ide ,  u sua l ly  a s s o c i a t e d  w i t h  
s e r i c i t e  books. 

1450 4 7 5  15.0 
- Pb  Zn - Ag (ppm) 

Same rock type  as 14235R, t r a c e  ve ry  f ine-gra ined  
disseminated pyr i te .  

Limonite-s ta ined,  medium-grained q u a r t z  monzonite. 
Surface - weathered with a l l  p l a g i o c l a s e  now 
a l te red  to  w h i t i s h  c l ays .  No mafic  m i n e r a l s  
( l e a c h e d ) .  

A l t e r e d  q u a r t z  monzonite; s l i g h t l y  l imon i t e - s t a ined  
(on  s u r f a c e  and throughout ) .  
- Pb  _. Zn Ag (ppm) 
1 2  68 1 . 2  

S l i g h t l y  l imon i t e - s t a ined  b i o t i t e  q u a r t z  
monzonite. From 1 5  c m  w i d e  f r a c t u r e / j o i n t  zone. 
Contains trace p y r i t e ,  p y r r h o t i t e .  

1 2  48 0 . 1  
- Pb - Zn - Ag (ppm) 

I 

lb 
UI 

I 
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A P P E N D I X  I11 - SAMPLING AND LABORATORY PROCEDURES 

SAMPLING PROCEDURES 

A )  Stream Sediment 

1. A presently or previously ac t ive  stream s i t e  is 

selected which exhibi ts  m i n i m u m  sor t ing ie .  quiet  

water,  and accumulation of f ine  sandy and s i l t y  

mater ia l .  If  the stream is  too ac t ive ,  material  

can be obtained from bank-moss which ac ts  as a 

t r a p ,  or by digging out the lee  of large boulders. 

2.  Three t o  four handfuls of material  is collected and 

a f t e r  squeezing to  remove excess water is placed i n  

high wet-strength, heavy duty, prenumbered k ra f t  

envelopes. The samples are  d r i ed  i n  the f i e ld  and 

then sent  t o  the laboratory for geochemical 

analysis .  

B )  Stream Water 

1. A 4 oz poly b o t t l e  is rinsed with the sample s i t e  

water a t  l e a s t  three times then f i l l e d  f u l l y  and 

t i g h t l y  capped. The sample is tes ted  i n  the f i e ld  

for  p H  and spec i f ic  conductivity.  
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11. 

Soi l  

"B" horizon or ta lus  fine material is sampled. 

Three to  four handfuls of material are collected 

in to  heavy duty, high wet -strength kraf t  envelopes 

which are  dried i n  the f ie ld  and then sent to the 

laboratory for analysis.  

Sample S i t e  Information Card 

A t  each s o i l  or stream sample s i t e ,  an 80 column 

f i e l d  data card is completed. The sampler records 

such information as sample number, location and 

type, depth of stream, sample composition, 

vegetation, drainage, e tc .  Separate cards are used 

for stream and s o i l  - samples i n  order to  record 

per t inent  information. 

LABORATORY PROCEDURES 

Sample Preparation 

Stream Sediments 

1. Samples are sorted'and dried a t  5 0 ° C  for 1 2  t o  

16 hours. 

2. Dried material is then screened to  obtain the 

-80 mesh ( 1 7 7  micron) f ract ion.  The r e s t  of the 

material  is discarded. 
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ii) s o i l s  

Same procedure as for stream sediments. 

1. Entire sample is crushed. 

2. If necessary ( > 2 5 0  gms) . The sample is  s p l i t  on 

a Jones s p l i t t e r ,  the r e j ec t  is retained for a 

short period. 

3. The s p l i t  f ract ion is pulverized i n  a ring 

grinder such t h a t  90% passes a 200 mesh ( 7 4  

micron) sieve.  

4. The -200 mesh material is weighed and analysed 

for the appropriate elements. 

B. Elemental Analyses 

i )  ppm Lead, Z i n c ,  S i lver ,  (Atomic Absorption) . 

1. A 1.0 gm portion of -80 mesh s o i l  or stream 

sediment or -200 mesh rock flour or pulverized 

"heavies" is digested i n  concentrated, hot, 

perchloric - n i t r i c  acid (HC104-HN03) for  2 

hours. 

2.  Digested sample is cooled and made up to  25 

m l s .  with d i s t i l l e d  water. 

3 .  Solution is mixed and sol ids  allowed to  s e t t l e .  
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V 
4. Pb ,  Zn and Ag are determined by atomic abso rp t ion ,  

using background correction f o r  Pb and Ag ana lyses .  

Bkgd. F l a m e  Wave Length Detec t ion  Chemex +1 S td .  
Element C o r r .  Type h m  L i m i t  Standard Dev ia t ion  

P b  Y e s  A 217.0 1 PPm 59 ppm - +1 

52 ppm +3 Zn N o  A 213.8 1 PPm - 
0.2 ppm 8 .5  ppm +0.5 Ag Y e s  A 328 .1  - 

~~ ~ ~ 

A = A i r  a c e t y l e n e  f l a m e  

N = Nitrous ox ide  - a c e t y l e n e  flame 

1. pH i n  waters  w a s  determined i n  the f i e l d ,  using 

a p o r t a b l e  p H  m e t e r .  

2. The m e t e r  w a s  s t a n d a r d i z e d  by means of b u f f e r  

s o l u t i o n s ,  e v e r y  10 th  sample to  minimize m e t e r  

d r i f t .  

iii) S p e c i f i c  Conduc t iv i ty  ( S . C . )  

'i W 
\ 

1. S.C. i n  waters  w a s  determined i n  the f i e l d ,  

us ing  a portable S.C.  m e t e r .  

2. The e l e c t r o d e  w a s  washed i n  a s tandard  w a t e r ,  

a f t e r  each d e t e r m i n a t i o n ,  t o  minimize and 

s t a n d a r d i z e  contaminat ion .  
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APPENDIX I V  

S T A T I S T I C A L  TREATMENT OF 

RADIOMETRIC 

AND 

GEOCHEMICAL 

DATA 

FREQUENCY D I S T R I B U T I O N  TABLES 

FREQUENCY D I S T R I B U T I O N  DIAGRAMS 

CUMULATIVE FREQUENCY CURVES 



TABLE 5 

I n t e r v a l  
CPS 

121-140 

141-160 

161-180 

181-200 

20 1-220 

2 21 - 2 40 
241-260 

261-280 

281-300 

301-320 

FREOUENCY D I S T R I B U T I O N  - R A D I O M E T R I C S  

F requency  

16 

33 

42 

17 

12 

11 

3 

3 

2 

1 - 

Cumula t ive  
F requency  

16 

49 

91 

108 

120 

131 

134 

137 

139 

140 

c 

Cumula t ive  
P e r c e n t a s e  

11.4 

35.0 

65.0 

77.1 

85.7 

93.6 

95.7 

97.9 

99.3 

100.0 

140 
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Figure 6 
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F i g u r e  7 



I n t e r v a l  
PPm 

0-10 

11-20 

21  - 30 

31 -40 

41 -50 

51-60 

61 -70 

71-80 

81 -90 

9 1  -100 

101-110 

111-120 

+120 , 

TABLE 6 

FREQUENCY DISTRIBUTION FOR STREAM SEDIMENTS 

LEAD 

Frequency  Cumula t ive  
Frequency  

1 3  1 3  

27 40 

1 2  52 

9 6 1  

3 64 

2 66 

4 

7 

1 

5 - 

0 3  

Cumula t ive  
P e r c e n t a g e  

19.7 

60.6 

78 .8  

92.4 

97.0 

100 .o 

I 

UI 
s. 
I 
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“C 

I n  t e r v  a1 
’ PPm 

41 -60 

61 -80 

81-100 

101-120 

121 -1 40 

141-160 

161-180 

181-200 

201-220 

221-240 

+240 

TABLE 7 

FREQUENCY D I S T R I B U T I O N  F O R  STREAM S E D I M E N T S  

Z I N C  

P 

Frequency 

4 

7 

23 

17 

9 

1 

C u m u l a t i v e  
Frequency 

4 

11 

34 

51 

60 

61 

C u m u l a t i v e  
Percentage 

6.6 

18 .O 

55.7 

83.6 

98.4 

100 

2 

4 

5 

2 

9 - 

I 

m 
4 

I 

83 
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Figure  11 



c 

TABLE 8 

FREQUENCY DISTRIBUTION FOR STREAM SEDIMENTS 

SILVER 

Interval 
PPm 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

+1.0 

Frequency Cumulative 
Frequency 

45 45 

13 58 

58 

3 61 

1 

3 

1 

17 - 

Cumulative 
Percentase 

73.8 

95.1 

95.1 

100.0 1 

0-1 
0 

1 

83 
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F i g u r e  13 



I n  t erv  a1 
PPm 

0 -5 

6-10 

11-15 

16-20 

21-25 

26-30 

+ 30 

TABLE 9 

FREQUENCY DISTRIBUTION FOR S O I L S  

Frequency C u m u l a t i v e  
Frequency 

7 7 

58 65 

17 a2 

4 86 

2 

3 

2 - 

Cumu lat i ve  
Percentage 

8.1 

75.6 

95.3 

100 .o 

I 

m 
W 

I 

9 3  
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I n t e r v a l  
PPm 

0.1 

0 .2  

0.3 

0.4 

0.5 

+0.5 

TABLE 10 

FREQUENCY D I S T R I B U T I O N  FOR S O I L S  

S I L V E R  

Frequency 

89 

C u m u l a t i v e  
Frequency 

89 

C u m u l a t i v e  
Percentaae 

100 .o 

93 
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Figure  16 



I n t e r v a l  
PPm 

0-20 

21 -40 

41 -60 

61-80 

81-100 

101 -120 

121 -1 40 

141-160 

161-180 

181-200 

TABLE 11 

FREQUENCY D I S T R I B U T I O N  FOR S O I L S  

Z I N C  

Frequency C u m u l a t i v e  
Frequency 

- 
16 

39 

16 

6 

7 

3 

2 

1 

- 
16 

55 

71 

77 

C u m u l a t i v e  
Percentage 

20.8 

71.4 

92.2 

100.0 

c 

+ 200 3 - 

93 
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Figure 17 
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