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SUIIMARY 

T h i s  r e p o r t  p r e s e n t s  r e s u l t s  o f  g e o l o g i c a l  mapping 

and s o i l  and stream sed imen t  s a m p l i n g  on t h e  Lemar  and Ed claims 
( 1 6  claims, 115 u n i t s )  conduc ted  by AMAX d u r i n g  t h e  p e r i o d  J u n e  

2 - August 11, 1979.  The claims, o p t i o n e d  by AMAX from JOA 

Resources L t d .  ( a  p r i v a t e  company) i n  May 1979 are l o c a t e d  8 t o  
10 km w e s t  o f  T r o u t  Lake and 80 km s o u t h e a s t  o f  R e v e l s t o k e .  

Highway 31 r u n s  t h r o u g h  t h e  p r o p e r t y .  

Bedrock on t h e  claims c o n s i s t s  o f  n o r t h w e s t  s t r i k i n g  

v e r t i c a l l y  d i p p i n g  Cambrian t o  Devonian m a r i n e  s e d i m e n t s  and 

m i n o r  b a s i c  v o l c a n i c s  (La rdeau  Group) i n  T r o u t  Lake V a l l e y  

f l a n k e d  on e i t h e r  s i d e  by younyer  m a r i n e  s e d i m e n t s  o f  t h e  

M i s s i s s i p p i a n  M i l f o r d  Group. B lack  p h y l l i t e s  are t h e  predom- 
i n a n t  l i t h o l o g y .  The s y e n i t i c  Kuskanax b a t h o l i t h  of mid- 

J u r a s s i c  age l i e s  immedia t e ly  s o u t h  o f  t h e  p r o p e r t y ,  and 

numerous o f f - s h o o t  s i l ls  are  p r e s e n t  on t h e  claims. 

M i n e r a l  occurrences on  t h e  p r o p e r t y  c o n s i s t  o f  minor  
c r o s s - c u t t i n g  q u a r t z  v e i n s  w i t h  p y r i t e  and rare g a l e n a  and  

s p h a l e r i t e .  Minor g a l e n a  and t race  m o l y b d e n i t e  accompany 

p y r i t e  i n  c r o s s - c u t t i n g  q u a r t z  v e i n s  found i n  b l a c k  p h y l l i t e  

t a l u s  a t  t h e  extreme head  o f  F u l l m e r  Creek .  

A t o t a l  o f  533 s o i l  stream sed imen t  and r o c k  samples  

s e r v e d  t o  o u t l i n e  s i x  geochemica l  anomalies. 

1. A s t r o n g  Mo-Pb s o i l  and stream sed imen t  anomaly i n  t h e  

e x t r e m e  headwa te r  o f  F u l l m e r  Creek .  Minor galena and trace 
m o l y b d e n i t e  w a s  found i n  p h y l l i t e  t a l u s  c o n t a i n i n g  q u a r t z  

v e i n i n g .  
2 .  A weak Zn s o i l  anomaly i n  t h e  n o r t h e a s t  corner o f  Lemar 15 

u n d e r l a i n  by b l a c k  calcareous p h y l l i t e  and b l a c k  s l a t y  

l imes tone .  
3 .  A weak Zn s o i l  anomaly on t h e  east  s i d e  of  Ed 1 u n d e r l a i n  

by d a r k  g r e y  p h y l l i t e .  
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4 .  A weak Zn stream sed imen t  anomaly w i t h  a source i n  t h e  

n o r t h - w e s t e r n  Lemar 16 claim. 
5. Weakly anomalous Ag and Zn i n  stream s e d i m e n t s  d r a i n i n g  

a l i m o n i t e  s ta in-zone  i n  b l a c k  p h y l l i t e / a r g i l l i t e  a d j a c e n t  

t o  a q u a r t z  monzon i t e  s i l l  i n  n o r t h e r n  Lemar 18. 

6 .  A s m a l l  b u t  s t r o n g  Pb s o i l  anomaly on  t h e  n o r t h w e s t e r n  

s i d e  of lower  Beaton Creek on t h e  Lemar 9 c la im.  

The t o t a l  d i r e c t  c o s t  of t h e  1979 f i e l d  work a p p l i e d  

toward  assessment is $ 9 , 9 7 3 . 1 6 .  



I INTRODUCTION 

1. G e n e r a l  S t a t e m e n t  

T h i s  r e p o r t  r e p r e s e n t s  t h e  r e s u l t s  o f  1979 g e o l o g i c a l  

mapping and geochemica l  s a m p l i n g  on t h e  T r o u t  Lake p r o p e r t y .  

The work w a s  conduc ted  d u r i n g  t h e  p e r i o d  J u n e  2 t o  August 11, 

1979 by S.  Enns and J .  Candy a s s i s t e d  i n  p a r t  by C .  Hodgson, 

S .  P a r r y  and B .  P a r r y .  

2 .  D e f i n i t i o n  and Locat ion 

The T r o u t  Lake p r o p e r t y  cons i s t s  of  16 claims 
t o t a l l i n g  115 u n i t s .  Nine  o f  t h e  claims are t w o  p o s t ,  t h e  

r e m a i n d e r  are MGS claims. 

Loca ted  i n  t h e  n o r t h  Lardeau  V a l l e y ,  4-8 km n o r t h w e s t  

o f  T r o u t  Lake ,  a summer f i s h i n g  resor t ,  t h i s  p r o p e r t y  l i es  
a p p r o x i m a t e l y  80 km ( 5 0  m i l e s )  s o u t h e a s t  o f  R e v e l s t o k e  ( F i g u r e  1). 

I t  i s  c e n t r e d  a p p r o x i m a t e l y  a t  l a t i t u d e  50°41 'N ,  l o n g i t u d e  117O39'W. 

F o r  convenience o f  d i s c u s s i o n ,  t h e  T r o u t  Lake p r o p e r t y  

is d i v i d e d  i n t o  t h e  Nor th  C l a i m s  which i n c l u d e s  Lemar 1, 1 5 ,  

Ed 1, and S t a u b e r t  claims and  t h e  S o u t h  C l a i m s  which i n c l u d e s  t h e  

r e m a i n d e r  o f  t h e  c l a i m s ;  i . e .  Lemar 4 ,  5 ,  7-14, 16,  17 and 18 

( F i g u r e  2 ) .  . 
3 .  Access 

Highway 31 ( p a r t l y  p a v e d )  p a s s e s  t h r o u g h  t h e  Nor th  

C l a i m s  and p r o v i d e s  n o r t h e r l y  access t o  R e v e l s t o k e  f rom T r o u t  

Lake and K a s l o  t o  t h e  s o u t h .  Local l o g g i n g  r o a d s  g i v e  access 
t o  most o f  t h e  Nor th  C l a i m s .  Access t o  t h e  S o u t h  C l a i m s  is 
e i t h e r  by f o o t  or by h e l i c o p t e r  t o  r i d g e  t o p s  and t h e n  by f o o t .  

Most r i d g e  t o p s  a f f o r d  s e v e r a l  good h e l i c o p t e r  l a n d i n g  zones. 
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4 .  Phys iog raphy  and C l i m a t e  

The claims l i e  w i t h i n  t h e  rugged  S e l k i r k  Mounta ins ,  

which are c h a r a c t e r i z e d  by deep  v a l l e y s  and s t e e p - w a l l e d  l a k e s ,  

t h e  rugged  moun ta ins  are d e n s e l y  c l o t h e d  w i t h  heavy b r u s h  and 

t rees  on lower s l o p e s  and w i t h  h i g h  snow-capped rocky  summits .  
Maximum r e l i e f  on t h e  p r o p e r t y  is 1675 metres w i t h  l o c a l  p e a k s  
r e a c h i n g  2690 metres. S t r eam t r i b u t a r i e s  a r e  c h a r a c t e r i s t i c a l l y  

narrow, d e e p l y  i n c i s e d  and h e a v i l y  v e g e t a t e d  w i t h  mature s t a n d s  

o f  r e d  c e d a r ,  f i r ,  and s p r u c e .  On s t e e p e r  s l o p e s  ( o f t e n  35' t o  
4 5 ' ) ,  f o r e s t  c o v e r  is c u t  by numerous a v a l a n c h e  c h u t e s  con- 
s i s t i n g  of a t h i c k  t a n g l e  o f  s l i d e - a l d e r ,  map le ,  d e v i l ' s  c l u b  

and s t i n g i n g  n e t t l e .  T i m b e r l i n e  is a t  a b o u t  2200 metres. The 

N o r t h  C l a i m s  s t r a d d l e  T r o u t  Lake V a l l e y  w h i l e  m o s t  o f  t h e  S o u t h  

C l a i m s  occupy t h e  more rugged  a l p i n e  t e r r a i n  t o  t h e  s o u t h .  

Known as B r i t i s h  C o l u m b i a ' s  "second r a i n  be l t "  t h e  

S e l k i r k s  r e c e i v e  a mean a n n u a l  p r e c i p i t a t i o n  o f  between 100 

and  150 em, a good d e a l  o f  which comes i n  t h e  form o f  heavy 

w i n t e r  snow. S n o w f a l l  v a r i e s  w i t h  t h e  y e a r  and w i t h  e l e v a t i o n ,  

7 t o  10 metres b e i n g  a v e r a g e .  

Summers are u s u a l l y  w a r m  (20 '  t o  30'C) and y i e l d  

a b o u t  t w o  months o f  good p r o s p e c t i n g  c o n d i t i o n s  above t i m b e r  

l i n e .  E l e c t r i c a l  t h u n d e r  storms are f r e q u e n t ,  o f t e n  s t a r t i n g  
s e r i o u s  f i res .  W i n t e r s  are l o n g  i n  t h e  v a l l e y  b u t  t e m p e r a t u r e s  

are n o t  ex t r eme .  F i e l d  work b e f o r e  t h e  e n d  o f  May a t  e l e v a t i o n s  

above  1100 metres is u s u a l l y  t h w a r t e d  by p r e s e n c e  o f  snow. F i e l d  

season d u r i n g  1979 las ted  f rom J u n e  1 t o  mid-October a f t e r  which 

permanent  snows o c c u p i e d  e l e v a t i o n s  above  1200 metres. 

4 .  C l a i m s  Data 

C l a i m s  are shown on F i g u r e  2 ,  and p e r t i n e n t  claim 
d a t a  are summarized i n  T a b l e  I .  



T A B L E  I - T R O U T  L A K E  P R O P E R T Y  CLAIMS D A T A  

Claim Units Location Date Recording Date ( # )  Expiry Date 

Ed 1 6 June 5/79 June 7/78 (498) 
*Staubert  1 Mar. 23/79 Mar. 23/78 (594) 

Lemar 1 12 Oct. 10177 Oct. 14/77 (403) 
Lemar 3 6 Nov. 5/77 Nov. 14/77 (411) 
Lemar 4 16 Oec. 20/78 Dec. 21/78 (549) 

Lemar 5 12 Dec. 21/78 Dec. ‘21/78 (550) 

Lemar No. 15 12 Feb. 14/78 Mar. 13/78 (464) 

Lemar 16 20 May 24/78 June 7/78 (501) 

Lemar 17 TO May 27/78 June 7/78 (499) 

Lemar 18 12 June 2/78 June 7/78 (500) 

**Lemar 7 t o  14 8 Jan .  29/78 Jan.  30179 (433-439) 

*Staubert  i s  a two post  claim o f  a rever ted  crown a r a n t  
**Lemar 7-14 a re  two D O S t  claims 

June 7/E1 
Mar. 23/81 

Oct. 14/80 

Nov. 14/89 
Dec. 21/80 

Dec. 21/80 

Jan.  30181 

Mar. 13/81 

June 7/81 

June 7/81 

June 7/81 

Grouoing Data 
Red No. 1 Group Lemar 1 , 15, Ed 1, Stauber t  Total  31 un i t s  
Blue Group Lemar 4, 5 28 units 
Yellow Group Lemar 7 - 14 i nc lus ive  8 units 
Green Group Lemar 16, 17 30 un i t s  



- I  

A M A X  OF C A N A D A  L IMITED 

T R O U T  L A K E  P R O P E R T Y  
R E V E L S T O K E  MINING D I V I S I O N  - B R I T I S H  COLUMBIA 

C L A I M  M A P  

F I G .  2 
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I1 REGIONAL GEOLOGY 

The claims l i e  on t h e  n o r t h e r n  end  o f  t h e  Kootenay 

Arc immedia t e ly  n o r t h  of t h e  J u r a s s i c  Kuskanax b a t h o l i t h .  To 

t h e  w e s t  is t h e  l o n g  and deep  t r o u g h  o f  t h e  Columbia R i v e r  and 

A r r o w  Lakes ,  and t o  t h e  east  is t h e  s u b p a r a l l e l  P u r c e l l  T rench  
o c c u p i e d  by t h e  Kootenay and Duncan Lakes .  R e g i o n a l  geo logy  

o f  t h e  p r o p e r t y  ( F i g u r e  1 )  w a s  t a k e n  from G.S.C. Open F i l e  Map 

332(1976)  by P .  Read. The claims s t r a d d l e  t w o  m a r i n e  s e d i -  

m e n t a r y  s e q u e n c e s ;  t h e  younger  Upper M i s s i s s i p p i a n  M i l f o r d  

Group (uMs, uMc, uMp) o f  brown p h y l l i t e ,  m i n o r  c o n g l o m e r a t e  
and  l imes tone ,  and t h e  t i g h t l y  f o l d e d  o l d e r ,  Cambr ian  t o  
Devonian Lardeau  Group ( l P z s ,  l P z c ,  l P z v ,  1Pzp)  o f  g r e y  

p h y l l i t e ,  g r e e n s t o n e  and l i m e s t o n e .  The Lardeau  Group is 

s t r u c t u r a l l y  more deformed and unconforrnably u n d e r l i e s  t h e  

M i l f o r d  Group. I t  c o n t a i n s  a r e l a t i v e l y  g r e a t e r  p r o p o r t i o n  o f  
b a s i c  v o l c a n i c s  and c a r b o n a t e s  and may r e p r e s e n t  a d e e p e r  

m a r i n e  s e q u e n c e  t h a n  t h e  younger  M i l f o r d  Group. T r o u t  Lake 

V a l l e y  a p p e a r s  t o  occupy t h e  east l i m b  o f  a t i g h t  a n t i f o r m a l  
s t r u c t u r e  w i t h  a n o r t h w e s t e r l y  t r e n d i n g  a x i s .  

Permain t o  T r i a s s i c  m a f i c  v o l c a n i c s  (PTv) s e p a r a t e  

t h e  Lardeau  and M i l f o r d  Groups from t h e  Kuskanax b a t h o l i t h .  

Narrow leucocra t ic  s y e n i t e  and q u a r t z  monzon i t e  dykes  

a n d  s i l ls ,  some o f  which are  o f f - s h o o t s  o f  t h e  Kuskanax b a t h o l i t h  

( 1 P i )  are common a long  t h e  n o r t h e a s t e r n  margin  of  t h e  b a t h o l i t h .  

Cretaceous g r a n o d i o r i t e  and  q u a r t z  monzon i t e  i n t r u d e  t h e  n o r t h  

m a r g i n  o f  t h e  b a t h o l i t h  as  a l a r g e  s t o c k  known as t h e  Ga lena  

Bay s t o c k .  A t  t h e  n e a r b y  T r o u t  Lake molybdenum d e p o s i t ,  a s m a l l  
g r a n o d i o r i t e  i n t r u s i o n  of l a t e  Cretaceous age r e p r e s e n t s  t h e  

younges t  and most e c o n o m i c a l l y  s i g n i f i c a n t  i g n e o u s  e v e n t .  
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I11 PROPERTY GEOLOGY 

1. General Statement 
Geologic mapping was conducted over an area of 

approximately 25 square kilometres. Traverses were run along 
existing logging roads, creeks beds, along contour and ridge 
tops to collect geologic data. Ground control was provided by 
fairdrawn metric 1:5,000 contour maps for the North Claims, 
and by 1:10,000 topographic enlargement for the South Claims. 
Topofil and compass traverses were utilized to local advantage 
Eelicopter transport was necessary for work on most of the 
South Claims, i.e. Lemar 4, 5, 16, 17 and 18. 

Exposure of bedrock above timberline is generally 
quite good. Below timberline steep slopes give rise to many 
small bluffs and cliffs, some in mature timber stands, others 
in heavy underbrush. Overall, valley slopes provide adequate 
geological information. Most lower stream beds (particularly 
Pollman, Beaton and Wilkie Creeks) though rugged, reveal almost 
continuous exposure. Trout Lake valley is completely covered 
by glacial drift and alluvium. 

Figure 3 shows outcrop geology f o r  the North Claims 
(Lemar 1, 15 and Ed 1) and Figure 4 illustrates the geology of 
the South Claims. 

2. Lithology 
Ten litholoric units were mapped in the area shown 

in Figures 3 and 4. They are described in general order of 
apparent age beginning with the oldest. Units 1 through 3b 
are Cambrian-Devonian and Upper Mississippian age representing 
both Lardeau and Milford Groups. No distinction has been made 
between these groups since no obvious lithologic differences 
are present. Relative ages of clastic sediments, greenstones 
and limestone are not known. Dark clastic sediments form the 
predominant lithology in this region. 
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Dark Clastic Sediments 
Unit 1 consists of undifferentiated clastic sediments 

composed of dark grey to black phyllite and argillite, calcareous 
grey phyllite with interbedded gritty phyllite and minor quartz 
mica schist. In outcrop this unit displays a strongly developed 
fissility. Thicker gritty interbeds tend to be massive. Some 
units contain one to two per cent pyrite as large as 2 cm 
crystals. Locally, limonite stain zones are developed where 
finely disseminated pyrite and pyrrhotite has been subjected to 
weathering. Unit 1 constitutes the greatest proportion of the 
sedimentary sequence which occupies the Trout Lake Valley. 

Unit 1A is a poorly sorted white to grey immature 
conglomerate and conglomeratic phyllite. Clasts consist of 
white quartzite, dark grey phyllite, often interbedded with, and 
gradational to finer grits and phyllite beds. Conglomerate beds 
range in width from 10 to 100 metres and are found most commonly 
in the southwest region of the area mapped, the Lemar 5 ,  16 and 
17 claims (Figure 4 ) .  

Quartzite Unit 1B is found interbedded with the pre- 
dominant grey phyllite as bands 10 metres to more than 100 metres 
wide. Composed of dark to almost white micaceous quartzite and 
graphitic quartzite, this lithology grades locally into banded 
siliceous and cherty argillite. High silica content and lack 
of predominant foliation causes massive outcrop development, often 
with abundant remobilized cross-cutting barren white quartz veins. 

Light coloured quartz-sericite schist (Unit 1C) forms 
localbandsseveral tens of metres wide (often too narrow to map) 
within grey phyllite. In hand specimen it is a slippy, cream 
coloured schist locally spotted by limonite specks after ankerite 
and pyrite. 
to weathering. The largest exposure, 100 metres wide is found 
along lower Fullmer Creek and on Lemar 1 (Figure 3). This unit 
is restricted to only a few occurrences. 

Extreme fissility renders the rock largely unresistive 
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Volcan i c  s 
U n i t  2 is a m a s s i v e  d a r k  g r e e n  c o l o u r e d  g r e e n s t o n e  

and c h l o r i t e  s c h i s t .  L o c a l l y  a m p h i b o l i t e  is p r e s e n t .  G r e e n s t o n e  

is  m o s t  o f t e n  mass ive ,  fo rming  large r e s i s t a n t  o u t c r o p s .  C h l o r i t e  

s c h i s t  and g r e e n s t o n e  bands  are f r e q u e n t l y  i n t e r b e d d e d  w i t h  g r e y  
p h y l l i t e  c o u n t r y  r o c k  and v a r y  from s e v e r a l  t e n s  o f  metres t o  
seve ra l  hundred  metres i n  w i d t h .  They are found t h r o u g h o u t  t h e  

s e d i m e n t a r y  sequence  but  t h e  w i d e s t  b a n d s  o c c u r  i n  Lemar 1 east  
of F u l l m e r  Creek  and a t  Beaton  Creek  and W i l k i e  Creek  where 

m a s s i v e  greenstone is a s s o c i a t e d  w i t h . t h e  w e s t e r n  margin  of  a 
m a s s i v e  c r y s t a l l i n e  l imestone u n i t .  Here e l l i p s o i d a l  j o i n t i n g ,  
c h a r a c t e r i s t i c  of p i l l o w  f l o w s  i s  p r e s e n t .  

C a r b o n a t e s  
Grey t o  w h i t e  c r y s t a l l i n e  l i m e s t o n e  mapped as  U n i t  3 

d i s p l a y s  m a s s i v e  c l i f f s  upon w e a t h e r i n g .  Massive l i m e s t o n e  

o u t c r o p s  a t  Bea ton  Creek  form a 500 metre wide ,  v e r t i c a l  d i p p i n g  

and  n o r t h e a s t  s t r i k i n g  band.  I n  a s s o c i a t i o n  w i t h  t h e  a d j a c e n t  

mass ive  g r e e n s t o n e ,  i t  c o n s t i t u t e s  a good marker  b e d .  The 
m a s s i v e  u n i t  c o n t a i n s  no f o s s i l s .  A l so  i n c l u d e d  i n  t h i s  u n i t  

are  t h i n  bands  (20  t o  50 metres w i d e )  o f  impure  g r e y  l i m e s t o n e  

I n  Upper F u l l m e r  Creek  a t  t h e  l o c a l i t y  marked "F" i n  
F i g u r e  4 ,  c r i n o i d  f o s s i l s  were o b s e r v e d .  Bedding t e x t u r e s  are 
p r e s e n t  i n  o t h e r  l i m e s t o n e  b a n d s  of t h i s  area. 

U n i t  3 A  is o r a n g e  w e a t h e r i n g  m a s s i v e  d o l o m i t e  which 

occurs a s  e longate  r e s i s t a n t  o u t c r o p s .  Buff  t o  o r a n g e  co loura t ion  
is c a u s e d  by w e a t h e r i n g  of a n k e r i t e  t o  l i m o n i t e .  Local h e a l i n g  

of b r i t t l e  f r ac tu re s  had p roduced  q u a r t z  v e i n s .  T h i s  u n i t  w a s  
mapped o n l y  on t h e  Lemar 15 and  Ed 1 claims on t h e  n o r t h e a s t  s i d e  

of T r o u t  Lake V a l l e y .  

U n i t  3B is b l a c k  s l a t y  l imes tone  and  d a r k  g r e y  

calcareous s c h i s t .  The s l a b b y  s t r u c t u r e  o f  s l a t y  l imes tone  is 

c a u s e d  by t h e  abundance  o f  b l a c k  g r a p h i t e  and a r g i l l a c e o u s  
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p a r t i n g s .  Dark g r e y  c a l c a r e o u s  p h y l l i t e  g r a d e s  i n t o  t h e  
c a l c a r e o u s  s c h i s t  i n c l u d e d  i n  t h i s  u n i t .  B lack  s l a t y  l i m e s t o n e  
is found  a t  u p p e r  Pol lman Creek  i n  t h e  n o r t h  end  of  Ed 1 on 
Lemar  15 c l a i m ,  a t  lower  B e a t o n  Creek  and i n  t h e  s o u t h e r n  p a r t  
of Lemar 1 ( F i g u r e s  3 and 4 ) .  

Dur ing  t h e  c o u r s e  of mapping i t  w a s  n o t e d  t h a t  t h e  
s e d i m e n t a r y  sequence  i n  t h e  v i c i n i t y  o f  u p p e r  F u l l m e r  Creek  
(Lemar  5 ,  16 and 17) d i f f e r s  f rom t h a t  i n  lower  T r o u t  Lake 
V a l l e y .  

I n  u p p e r  F u l l m e r  Creek  r e g i o n :  
1. T h e r e  is a d i s t i n c t  l a c k  o f  m a s s i v e  g r e e n s t o n e  and c r y s t a l l i n e  

m a s s i v e  l i m e s t o n e .  
2 .  T h e r e  is a greater abundance  o f  c o n g l o m e r a t i c  b e d s ,  and sand-  

3. C l a s t i c  and  s e d i m e n t a r y  b e d d i n g  t e x t u r e s  and  s t r u c t u r e s  are 
s t o n e  a r g i l l i t e  i n t e r b e d s .  

b e t t e r  p r e s e r v e d .  T h e r e  a p p e a r s  t o  be less s e v e r e  s t r u c t u r a l  
d e f o r m a t i o n .  

4 .  C a r b o n a t e s  t e n d  t o  be na r row,  and  o f t e n  c o n t a i n  much a r g i l -  

l a c e o u s  material w i t h  p r e s e r v e d  b e d d i n g  s t r u c t u r e ;  and i n  
o n e  case are f o s s i l  b e a r i n g  ( c r i n o i d  s t e m s ) .  

I n t r u s i v e  Rocks 
U n i t  4 is composed of medium t o  coarse g r a i n e d  gabbro  

and f i n e  g r a i n e d  d i a b a s e  a s  i n t r u s i v e  dykes  and  sills. Mapped 
by t h e  G.S.C. as Permian  t o  T r i a s s i c  a m p h i b o l i t e  it i s  r e p o r t e d  
t o  be e q u i v a l e n t  t o  t h e  Kaslo Group. Where mapped i n  t h e  
extreme s o u t h  and  s o u t h w e s t  p a r t  o f  t h e  p r o p e r t y ,  t h i s  u n i t  i s  
r e l a t i v e l y  f r e s h  d e s p i t e  t h e  p r o x i m i t y  o f  Kuskanax b a t h o l i t h .  
I t  a p p e a r s  t o  r e p r e s e n t  a large gabbro  s t o c k  c e n t r e d  immedia t e ly  
w e s t  o f  Mount Murray ( F i g u r e  4 ) .  

U n i t  5a c o n s i s t s  of l e u c o c r a t i c  e q u i g r a n u l a r  mon- 
z o n i t e  and s y e n i t e  d y k e s  and  sills. 
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U n i t  5b is a medium t o  c o a r s e  g r a i n e d  e q u i g r a n u l a r  

b i o t i t e  q u a r t z  monzon i t e ,  and a p l i t e .  Q u a r t z  monzon i t e  fo rms  
a s i l l - l i k e  s t r u c t u r e  a p p r o x i m a t e l y  100 metres w i d e  i n  Pol lman 
Creek  ( F i g u r e  3)  and between Lemar 16 and  18 ( F i g u r e  4 ) .  E l s e -  

where  numerous na r row t w o  t o  t e n  metre wide l e u c o c r a t i c  s y e n i t e  
s i l l s  i n t r u d e  g r e y  p h y l l i t e .  These  na r row si l ls  commonly c o n t a i n  
up t o  5% p y r i t e  and o c c a s i o n a l l y  c r o s s - c u t t i n g  q u a r t z - m u s c o v i t e  
v e i n l e t s .  Most o f  t h e s e  i n t r u s i v e s  are p r o b a b l y  r e l a t e d  t o  t h e  
n e a r b y  J u r a s s i c  Kuskanax b a t h o l i t h .  

3 .  S t r u c t u r e  
F o l i a t i o n  measurements  and  l i t h o l o g i c  a t t i t u d e s  d i s p l a y  

an o v e r a l l  n o r t h w e s t e r l y  s t r u c t u r a l  g r a i n .  L i m e s t o n e J g r e e n s t o n e  
b a n d s  s u g g e s t  a sequence  s t r i k i n g  140 '  w i t h  a s u b v e r t i c a l  d i p .  
I n  T r o u t  Lake V a l l e y  d e t a i l  o u t c r o p  e x a m i n a t i o n  i n d i c a t e s  t i g h t  
i s o c l i n a l  f o l d i n g  supe r imposed  on a p r e - e x i s t i n g  set  o f  f o l d s .  
Some e v i d e n c e  f o r  i n i t i a l  f o l d i n g  by s o f t  s ed imen t  s lumping  i s  
l o c a l l y  p r e s e n t  i n  f i n e  g r a i n e d  m a r i n e  s e d i m e n t s .  

4 .  G l a c i a t i o n  
The C o r d i l l e r a n  ice  s h e e t  c o v e r e d  t h e  T r o u t  Lake area 

t o  a d e p t h  e x c e e d i n g  2300 metres (7500 f e e t )  i n  e l e v a t i o n .  Move- 
ment i n  t h e  T r o u t  Lake V a l l e y  is s o u t h e a s t e r l y  w i t h  loca l  a l p i n e  
glaciers moving n o r t h - e a s t w a r d  a l o n g  t r i b u t a r i e s  f rom c i r q u e  
areas n e a r  T r o u t  Mountain and  Mount Murray toward  T r o u t  Lake 
V a l l e y .  Glacial  d r i f t  as b a s a l  and l a te ra l  mora ine  mater ia l  
i s  p r e s e n t  i n  t h i c k n e s s e s  u p  t o  20  m a l o n g  t h e  s t e e p  v a l l e y  s l o p e s .  
A glac ia l  terrace is p r e s e n t  a t  a n  e l e v a t i o n  of  900 t o  980 metres 
w i t h  k e t t l e - l i k e  f e a t u r e s  a t  940 t o  1040 metre e l e v a t i o n s  i n  t h e  
v i c i n i t y  o f  Pol lman Creek  on Ed 1 claim. E l e v a t i o n s  between 960 

and  1040 metres on Lemar 1 a lso  r e p r e s e n t  a g l a c i a l  terrace.  
These  g l a c i a l  terraces may r e p r e s e n t  a m o d i f i e d  l a s t  s tage  l a t e r a l  
m o r a i n e  formed d u r i n g  t h e  f i n a l  p e r i o d  of ice s t a g n a t i o n .  The 
T r o u t  Lake V a l l e y  f l o o r  is c o v e r e d  by t h i c k  g l a c i a l  material .  
Hanging v a l l e y s  o c c u r  a t  u p p e r  F u l l m e r  Creek  and a t  t h e  e x t r e m e  
h e a d w a t e r  o f  Humphries Creek .  The c i r q u e  a t  Humphries Creek  is 
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o c c u p i e d  by a s m a l l  remnant  a l p i n e  g l a c i e r  on t h e  n o r t h  s i d e  

o f  T r o u t  Mounta in .  

5. M i n e r a l i z a t i o n  
Pol lman Creek  ( X 1 )  
Minor s p o r a d i c  g a l e n a  w i t h  v e r y  coarse p y r i t e  i n  a 

w h i t e  5 t o  12  c m  wide  q u a r t z  v e i n  a t  040°/15'NW. Wal l rock  
q u a r t z  monzon i t e  is u n a l t e r e d .  

S t a u b e r t  T rench  (X2) 
Old t r e n c h i n g  w a s  done  on a large w h i t e  q u a r t z  v e i n  

or pod m e a s u r i n g  7 t o  10 metres w i d e .  L imon i t e  a f t e r  p y r i t e  
and p o s s i b l y  d o l o m i t e / a n k e r i t e  is p r e s e n t .  S p o r a d i c  s t r e a k s  
o f  minor  p y r i t e ,  galena and  s p h a l e r i t e  are  p r e s e n t  i n  a few 
b roken  r o c k s  scat tered a b o u t  t h e  t r e n c h .  The a d j a c e n t  g r e y  
p h y l l i t e  d i s p l a y s  no s i g n  o f  h y d r o t h e r m a l  a l t e r a t i o n .  Specimens 
t a k e n  from t h e  t r e n c h  p r e v i o u s l y  by E .  Marlow ( n e a r b y  r e s i d e n t  
and par t -owner  o f  t h e  claim) were examined and  found  t o  c o n t a i n  
c o a r s e l y  c r y s t a l l i n e  g a l e n a  and some s c h e e l i t e .  N o  s c h e e l i t e  
w a s  found  i n  t h e  t r e n c h  by t h e  wr i t e r .  

Lemar 1 - Logginq Road ( X 3 )  

The showing is a s m a l l  f u c h s i t e - p y r i t e  b e a r i n g  
ca lc i te  and q u a r t z  f i l l e d  s h e a r  zone  w i t h i n  q u a r t z i t e .  T h i s  
zone  is less t h a n  0 .5  metres w i d e .  A r o c k  c h i p  t a k e n  f rom t h i s  
l o c a l i t y  i n d i c a t e s  ( i n  ppm): ?.lo 1 ,  Cu 256 ,  A g  1 0 . 0 ,  Pb 6 1 2 ,  Zn 
284.  

Upper F u l l m e r  Creek  (#4 )  

I n  t h e  uppe r  h e a d w a t e r s  of t h e  s o u t h  f o r k  of F u l l m e r  
Creek  " w h i t e  q u a r t z  v e i n "  i n  p h y l l i t e  t a l u s  c o n t a i n s  c o a r s e  
p y r i t e  w i t h  trace g a l e n a  and  m o l y b d e n i t e .  The e x t e n t  of v e i n e d  
t a l u s ,  o u t l i n e d  on  F i g u r e  4 ,  m e a s u r e s  600 and 200 metres 
a c r o s s  s l o p e  i n  two z o n e s .  



I V  GEOCHEKISTRY 

1. G e n e r a l  S t a t e m e n t  

343  s o i l s ,  1 2 1  stream s e d i m e n t s  and 70 r o c k  c h i p s  

were c o l l e c t e d  on t h e  c la ims.  S o i l  s a m p l e s  were t a k e n  e v e r y  

100 metres a l o n g  c o n t o u r  t r a v e r s e s .  Wherever p o s s i b l e  t h e  

B-Fe h o r i z o n  w a s  sampled .  Humic-ferric p o d z o l s  p r e d o m i n a t e  i n  
m a t u r e  t i m b e r  s t a n d s ,  some o f  which are p a r t i a l l y  logged  o f f .  
Above t i m b e r l i n e  l i t h i c  p o d z o l s  are common. 

S t r e a m  sed imen t  s a m p l e s  were c o l l e c t e d  r o u t i n e l y  on 
any e n c o u n t e r e d  stream c o u r s e s .  Rock c h i p  s a m p l e s  were t a k e n  

f o r  l i t h o l o g i c  background metal e v a l u a t i o n  and i n  some cases t o  

t es t  f o r  m e t a l  v a l u e s  i n  q u a r t z  v e i n s .  

A l l  s amples  were s u b m i t t e d  t o  Rossbacher  L a b o r a t o r y ,  
Burnaby f o r  a n a l y s i s  f o r  Mo, Cu, Ag, Pb and Zn.  A n a l y t i c a l  
methods are d e s c r i b e d  i n  Appendix 11. 

2 .  E e s u l t s  
F i g u r e  5 d i s p l a y s  t h e  r e s u l t s  f o r  Nor th  C l a i m s  on 

a scale o f  1:5000. R e s u l t s  f o r  t h e  S o u t h  C l a i m s  shown on 
F i g u r e  6 on a scale o f  1:10,000. 

T h r e s h o l d  v a l u e s  were d e r i v e d  by i n s p e c t i o n .  The 

f o l l o w i n g  v a l u e s  were t a k e n  as  g u i d e s  i n  d e f i n i t i o n  of anomalies 
f o r  e a c h  r e s p e c t i v e  e l emen t  i n  s o i l s :  

Weakly H i g h l y  Background 
Anomalous(ppm) Anomalous(ppm) Range@pm) 

MO 11-20 >20 1-3 
cu 101-200 >200 30-60 
Ag 1 .1-2 .0  >2.0 0.2-0.6 
Pb 51-100 > loo  10-20 
Zn 251-500 >500 100-150 

S i m i l a r  t h r e s h o l d  v a l u e s  were u s e d  for stream s e d i -  

men t s ,  e x c e p t  i n  t h e  case o f  Mo, where  6 ppm w a s  u s e d  as  t h e  

weakly anomalous t h r e s h o l d .  



1 3  

Nor th  C l a i m s  

I n  t h e  Nor th  C l a i m s  a weak Zn s o i l  anomaly (250  t o  
428  ppm) a t  least  4000 metres a l o n g  c o n t o u r  can be d e f i n e d  i n  
t h e  n o r t h e a s t  c o r n e r  o f  Lemar 15. T h i s  anomaly is open up 
s l o p e ,  and u n d e r l a i n  by b l a c k  c a l c a r e o u s  p h y l l i t e s  and s l a t y  
b l a c k  l i m e s t o n e .  The re  is n o  s u p p o r t  f rom o t h e r  e l e m e n t s .  

Another  weak Zn anomaly o c c u r s  n e a r  t h e  eastern 
b o r d e r  of Ed 1 w i t h  Zn v a l u e s  r a n g i n g  from 260 t o  370 ppm. 
L i t t l e  s u p p o r t  is shown from o t h e r  e l e m e n t s .  Dark g r e y  
p h y l l i t e  c o n s t i t u t e s b e d r o c k .  

T h e r e  are s e v e r a l  weakly  anomalous Mo, Cu, A g  and  Zn 
s o i l  samples  t a k e n  from s o u t h e r n  Ed 1, Lemar 15 and L e m a r  1. 

These  are s p o r a d i c  and s i n g l e ,  and  some of t h e  anomalous 
s a m p l e s  were t a k e n  from l o g g e d  o f f  areas. G e n e r a l l y ,  t h e s e  
s i n g l e  samples  l a c k  s u p p o r t  f rom f e l l o w  e l e m e n t s .  

All stream s e d i m e n t s  show normal  metal v a l u e s  

Sou th  C l a i m s  
The extreme headwa te r  of  F u l l m e r  Creek  i n  Lemar 5 

and  Lemar 17 c o n t a i n s  anomalous !do and Pb i n  s o i l s  and  stream 
s e d i m e n t s .  S m a l l  streams c o n t a i n  8 t o  36 ppm 140, 74 t o  116 

ppm Pb and l i t h i c  s o i l  s a m p l e s  t a k e n  f rom t h e  area show 20-70 
ppm Mo and 75 t o  400 ppm Pb. Minute  q u a n t i t i e s  o f  m o l y b d e n i t e  
and  minor  g a l e n a  i n  w h i t e  q u a r t z  v e i n e d  b l a c k  p h y l l i t e /  
a r g i l l i t e  t a l u s  have  been  mapped i n  t h i s  area. 

On Lemar 16,  a weak Zn anomaly is i n d i c a t e d  by stream 
s e d i m e n t  a n a l y s i s  (300-500 ppm). T h e r e  is n o  s u p p o r t  f rom 
o t h e r  e l e m e n t s .  

On Lemar 18 weakly anomalous Ag and  Zn s o i l  v a l u e s  
( 1 . 2  - 1 . 4  ppm Ag; 304 - 604 ppm Zn) are a s s o c i a t e d  w i t h  a 
l i m o n i t e  s t a i n e d  area. The anomaly a t  t h e  n o r t h  e n d  o f  t h e  



14 

s o i l  t r a v e r s e  a l o n g  t h e  n o r t h w e s t e r n  s i d e  of t h e  c r e e k  is 
a s s o c i a t e d  w i t h  a medium g r a i n e d  b i o t i t e  q u a r t z  monzoni te  

s i l l  and a d j a c e n t  s t a i n  z o n e .  S e v e r a l  o t h e r  s i n g l e  s o i l  and 

stream s e d i m e n t  s a m p l e s  show weakly anomalous A g  and Zn v a l u e s  

a l o n g  t h e  s o u t h e r n  h a l f  o f  t h e  same t r a v e r s e .  Bedrock i n  t h e  
t o p o g r a p h i c  sec t ion  of i n f l u e n c e  is p r e d o m i n a n t l y  b l a c k  p h y l l i t e  

and  a r g i l l i t e  i n t r u d e d  by leucocra t ic  s y e n i t e  and a p l i t e  sills 
r e l a t e d  t o  n e a r b y  Kuskanax b a t h o l i t h .  A l i m o n i t i c  one metre 
wide  q u a r t z  v e i n  n e a r  t h e  r i d g e  crest  immedia t e ly  w e s t  o f  t h e  

claim boundary  c o n t a i n s  16 ppm Mo, 4 . 2  ppm Ag and  4700 ppm Pb.  
N o  m i n e r a l i z a t i o n  w a s  n o t e d  i n  t h e  sample  t a k e n .  

A s m a l l  s o i l  anomaly w i t h  s t r o n g  Pb and weak Zn 
v a l u e s  is i n d i c a t e d  by t w o  a d j a c e n t  s o i l  s a m p l e s  t a k e n  on t h e  
s l o p e  n o r t h w e s t  of Beaton  Creek  on Lemar 9 c la im.  T h i s  r e g i o n  

is u n d e r l a i n  by micaceous q u a r t z i t e  and g r e y  p h y l l i t e .  Two 

s i n g l e  s o i l  s a m p l e s  show s t r o n g l y  anomalous Pb (210  and 246 
ppm) and  weakly anomalous Zn. They were t a k e n  s o u t h e a s t  of 

B e a t o n  Creek  on Lemar  1 2  and 14  claims and are u n d e r l a i n  by 

c r y s t a l l i n e  l i m e s t o n e  b e d r o c k .  T h e r e  is no No s u p p o r t  f o r  

t h e s e  a n o m a l i e s .  

C . J .  HodgSbn, P . i n g .  (B.C.) 



APPENDIX I - STATEMENT OF COSTS 

LEMAR 1, 4, 5, 15, 16, 17 and ED 1 CLAIMS 

Summary o f  Work 

Per iod  of Work June 2 - J u l y  16, 1979 

Geochemical Sampl i ng and Geologic Mappi ng 

Costs 
Personnel 
C.J. Hodgson, Geologis t ,  601-535 Thurlow St ree t ,  Vancouver, B.C. 

J u l y  14, 16 2 days @ $177.60 $355.20 
S.G. Enns, Geologis t ,  601-535 Thurlow S t ree t ,  Vancouver, B.C. 

June 2,3-5,7-11 & J u l y  1,3-5,7,14,16 
16 days @ $129.60 2,073.60 

June 14,16 2 days @ $ 59.17 118.34 

June 2,3-5,7-11 & J u l y  1,3-5,7,14,16 
725.92 

J u l y  14,16 2 days @ $ 39.46 78.92 

S.E. Parry,  Geologis t ,  601-535 Thurlow S t r e e t ,  Vancouver, B.C. 

J.R. Candy, Geological  Ass t . ,  2426 Lawson Avenue, West Vancouver, B.C. 

B.J. Parry,  Geological  Asst., 601-535 Thurlow S t ree t ,  Vancouver, B.C. 
16 days @ $ 45.37 

Room and Board 38 days @ $ 25.00/man day 950 .OO 

Transpor ta t ion  

Canuck Truck Rental Ltd. ,  Pr ince George, B.C. 
3/4 Ton w/winch and canopy 16 days 0 $25.00/day 
I n v o i c e  #6054, 6239 

Vernon He l icop ters ,  Vernon, B.C. 
B e l l  47-G3B2 6.1 h rs .  @ $195.00/hr 
Fue 1 6.1 h r s  @ $ 20.00/hr 
I nvo i ce  #1953, 1956, 23185, 659 

400.00 

1,189.50 
122.00 

Geochemical Ana lys is  

Rossbacher Laboratory,  Burnaby, B.C. 
123 s o i l  and stream sediment ana lys i s  f o r  Mo,Cu,Ag,Pb,Zn @ $2.70 332.10 

32 rock ana lys i s  f o r  fio,Cu,Ag,Pb,Zn @ $3.50 112.00 

D r a f t i n g  and Report Prepara t ion  

C r e d i t  f rom PAC 

400.00 

2,lOQ .oo 

TOTAL $8,957.58 

To be a p p l i e d  LEMAR 1, 4, 5, 15, 16, 17, and ED 1 Claims 

f o r  1 year 



LEMAR 7-14 

Summary o f  Work 

Per iod  o f  Work 

Costs 
Personnel 

APPENDIX I - STATEMENT OF COSTS 

Geochemical Sampling and Geologic Mapping 

June 15 - 17, 1979 

S.G. Enns, Geolog -t, 601-535 Thurlow Stree , Vancouver, B.C. 
June 15-17 3 days @ $129.60/day 388.80 

J.R. Candy, Geological  Asst., 2426 Lawson Avenue, West Vancouver, B.C. 
June 15-17 3 days @ $ 45.37lday 136.11 

Room and Board 6 days @ $ 25.00/man day 150.00 

Transpor ta t ion  

Canuck Truck Rental  L td. ,  Pr ince  George, B.C. 
3/4 Ton w/winch & canopy 3 days @ $25.00/day 
Invo ice  #6054 

Geochemical Ana lys is  

55 stream sediment and s o i l  for  Mo,Cu,Ag,Pb,Zn 
@ $2.70 

75.00 

148.50 

TOTAL $898.41 

To be apo l i ed  t o  LEMAR 7-14 f o r  1 yea r  



APPENDIX I1 

Procedures for Collection and Processing 

of Geochemical Samples 

, .. 



APPENDIX'  I - STATEMENT OF COSTS 

LEMAR 18  

Summary of Work Geochemical Sampl i ng and  Geologic Mapping 

Period o f  Work Ju ly  1 3  - Auqust  11,  1979 

c o s t s  

Personnel 
S.G. Enns ,  Geologis t ,  601-535 Thurlow S t r e e t ,  Vancouver, B . C .  

S.E. Par ry ,  Geologis t ,  601-535 Thurlow S t r e e t ;  Vancouver, B .C .  

J.R. Candy, Geol. Asst., 2426 Lawson Avenue, West Vancouver, B . C .  

B.J. Parry,  Geol. Asst., 601-535 Thurlow S t r e e t ,  Vancouver, B .C .  

Room and Board 

Ju ly  1 3  & Augus t  11 2 days @ $129.60/day 

June 1 3  1 day @ $ 59.17/day 

Ju ly  13  & August  11 2 days @ $ 45.37/day 

Ju ly  13  1 day @ $ 39.46/day 

6 days @ $ 25.00/rnan day 

Transportat ion 

Vernon Hel icopters  L t d . ,  Vernon, B . C .  
Bell 47-G3B2 6.6 hrs. @ $195.00/hr 
Fuel 6.6 hrs. @ 8 20.00/hr 
Invoice 51953, 1956, 23185, 659 

Geochemical Analysis 
Rossbacher Laboratory,  Burnaby, B.C.  
48  s o i l  and s t ream sediment f o r  Mo,Cu,Ag,Pb,Zn @ $2.70 
20 rock for  Mo,Cu,Ag,Pb,Zn I? $3.50 

TOTAL 

To be appl ied  t o  LEMAR 18  for  1 yea r  

259.20 

59.17 

90.74 

39.46 

150.00 

1,287.00 
132.00 

129.60 
70.00 

$2,217.17 



~rocedures for ~ o l l e c t i o i l  and Processing 

. 
Analyt ica l  Nethods for Ag, iilo, Cu, Pb, Zn, 
Pe, bh, Ni, Co and $7 in sediments and soils; 
Mo, Cv,, ZiI, Ni and S04’- in waters, 



i 

organic rich sapqles have t o  be takcn i n  rv~ampy depressions. 

Sariples are t a k e n  by hand from a small excavztion 

nade with a cast  i r o n  mattpcfr. Approxiixately 200 p - s  of f iner  

cpained material is t aken  and places. in a nunbered, high  wet- 

strength,  : W a f t  paper bag. The bags are closed by Polding and 

e n v i r o n n e n t  of the smplc s i te  are rnade in the f i e ld .  

L I 



I .  

' f -  

ii 

Rock Chins 
-LC---_~.-..-. -.. 

Ccmnosi te rock &+.p s a m . d  es qpnerally consf.st of s m e  

ten small fragments broken from unweathered outcrop with a steel 

hammer, Each fragment weighs some 50 ps. Samples are placed I 

. 

in s'trong polythene bags and sealed with non-contaminating wire 
tabs. Samples are restricted t o  a single rock type and obvious 
mineralization is avoided. 

S o i l ,  sediment and rock samples are packed securely in  

cardboard boxes or canvas sacks and dispatched by road or air. 



GEOCHEMICAL ANALYSTS 81 ASSAYERS 

iii , 
2225 S. SPRINGER AVE., 
BURNABY, 6. C. 
CANADA 
TELEPHONE: 299-6910 
AREA CODE: 604 I 

t 

. I  

I 

April 30, 1974 - 1  

i 
i 

- 1  
1 
i 
1 

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY I 

- A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES 
! 

SAMPLE PREPARATION 

I 
I 

Packages of samples are opened as soon as they arrive 

1 at the laboratory and the bags placed in numerical sequence in 
i 

I an electrically heated .sample drier (maximum temperature 7OoC). , I 
I 

I 

, After drying soil and sediment samples they are lightly 
d 

pounded with a wooden block to break up aggregates of fine 

particles and are then passed through a 35 mesh stainless steel 

sieve. The coarse material is discarded and the minus 35 mesh 

fraction replaced in the original providing that this is 

undamaged and not excessively dirty. 

Rock samples are exposed to the air until the outside 
I 
I 

I 
J 
I 
i 
! 
I 

surfaces are dry ;  only if abnormally wet are rocks placed in the 
1 sample drier. Rock samples are processed in such manner that 

a fully representative 1/2 go sample can be obtained for analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 mm. 

minimum of 1 kg. isthenpassed through a pulverizer with plates 

size or less. A I 
- J i  

1 

I 

set such that 95% of the product will pass through a 100 mesh 

- I 



i 

I 
Diges t j -on  tvhes (100 x I 6  mi) are mar?<edl at  the  5 r n l  

T c k o  are cleaned with hot water 
. 

level.. w i t h  a diarilond. pencil .  

and concentrated HC1. 0.5 g smplca are weighed accurately, 

using a Fisl2cz- 3iabO-Gxai:r balance, m.3 plsced in the appro- . 

@ate tu!x?s.  

To each of the sarq!,es t h u s  prepared are addeci 2 n:L 

burncc? i n  a porcelain cmci.b?,e heated by a hunsen burne r  before 

t h e  acid ra ix ture  is added. ~ i g e s t i o n  is performed in a s t a i n -  



v.. 

1. 

2. 

S i l v e r  
Scope - This procedure covers a r ange  of s i l v e r  in t h e  sanplr d' 

from less t h a n  . 5  to 1000 ppit,~ 

Summary of Method - The sample i s  treated w i t h  n i t r i c  and per- 

c h l o r i c  a c i d ' m i x t u r e  t o  oxidize o r g a n i c s  and s u l p h i d e s .  The - *  

s i l v e r t h e n  i s  p r e s e n t  as p e r c h l o r a t e  i n  aqueous solution. The 

c o n c e n t r a t i o n  i s  de termined  by atomic a b s o r p t i o n  spec t rophoto-  

m e t e r  

I n t e r f e r e n c e s  - S i l v e r  below 1 gamma/ml is n o t  ve ry  stable 

i n  s o l u t i o n .  Ma in ta in ing  t h e  s o l u t i o n  i n  20% p e r c h l o r i c  pre- 

v e n t s  s i l v e r  be ing  absorbed on t h e  glass c o n t a i n e r .  

t i o n  must be completed on the same day as t h e  d i g e s t i o n .  

Deter idna-  

Samples h igh  i n  d i s s o l v e d  solids, e s p e c i a l l y  calcium, d , 

c a u s e  h igh  background absorbance.  T h i s  background absorbance 

must be corrected u s i n g  a n  a d j a c e n t  Ag l i n e -  . .  

S i l v e r  AA S e t t i n q s  P.E. 290 

Lamp - Ag 

Cur ren t  4 ma p o s i t i o n  3 

' S l i t  7 A 

Wavelength 3231A D i a l  287.4  

Fuel - a c e t y l e n e  - flow - 14 
Oxidant - a i r  - flow - 14 

Burner - t e c h t r o n  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x . . .  



r -  '. 

vi 

F a l i b r a t i o n  

1. S e t  1 gamma/ml to read 40 equivalent to 20 garma/gm 

Factor 3 x meter reading 

Check standards. 

.' 

I 

. .  ' 4, 10, 20, 40'ppm Ag i n  sample 

2. S e t  15 gaituna/nil to 100' equivalent to 100 ppm . 

0 ...* 
1 

. *  

Check standards 

408 100 ppm ' 

. Factor d irec t ly  i n  ppm Ag 

3 .  Rotate buxner to maximum angle . 
. *  

Set 10.0 gamma/ml Ag to read 100 

Check standards 

100, 200,400, 1000 ppm Ag 

Factor lox scale  reading 

4 .  Samples higher than 1000 ppm s h o u l d  be re-analyzed by assay 

procedure 

5 .  Background correction for sample reading between 1 to 5 ppn 

Calibrate AA i n  step 1 

D i a l  wavelength to 300 (peak) 0 

Read the samples .again 

Subtract t h e  background reading from the f irst  reading 

S t andar d s 

1.  1000 garma/ml A g  - 0.720 gm Ag2S04 dissolved in 20 m l s  Hxl03 
. 

and dilute to  500 mls 

2 .  100 ganuna/ml A g  - 10 m l s  of above + 20 rnls HClO4, d i l u t e  to 

100 n11s 



vii 

i 
\ \  . 

/ 

'\ 

3 .  Recovery spiked standard 

5 ganu-tia/n;l A g  - 5 m l s  100 gamma/ml dilute to l a 0  m3-s w i t h  

"niixed" a.cid 
- 

'Workins AA Standards ' I  

. Pipette .2, *5, 1, 2, 5, 10 m l s  of 100 ganuna/ml and 2, 5 nils 1.000 

ganuna/ml dilute t o  100 rnls w i t h  20% HclO4. 

4, 10, 20, 40, 100, 200, 400, ' and 1000 ppm A g  i n  t h e  sample .50 gm 

This  equvalent . . . to  I 

d i l u t e d  to 10 mls. 

Recovery Standard. 

Pipette 2 m l s  of , 5  gamna/rnl Ag in mix a c i d s  i n t o  a sample and 
* 

carry through t h e  digestion. 

ppm Ag + original sample content .  

Th i s  should give a reading oE 20 i 

Follow the general  geochemical procedure €or sample preparation 

and d i g e s t i o n .  

For low assay Ag, the same procedure is  used. 

lated in oz/ton. . 

'1 ppm = .0292 oz/ton 

Ag is then calcu- 

convers ion factor 

oz/ton = .0292 x ppm Ag 

. .  

. .  

1 _.. ,.... .,. ... , . .-.... I...._L.,-- . . . . . . . . , 1 . . .  . .  
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Zn Geocheniical AA S e t t i n q  

Lamp Zn 

F 
I --- 

-.. 

Current 13 #3 S l i t  20A 

Wave length 2133 D i a l  84-9  

Fuel - Acetylene Flow 14 

Oxidant - A i r  F1 OW I4 

Burner - P.E. short path 90° 

Range 

I 

. ..* 
* 

0 - 20 gamma/ml Factor 4x - 0 to 8 o O ’ p p  

0 - 50 gamma/ml Factor lox -0 to 1000 ppm 

For Waters - Burner AB- 51 in l i n e  1 gama/ml read 100 to give 0 

I‘ /- to ‘1000 ppb 

High Zn Burner Bol ing  in l i n e .  Wavelength 3075. Dial 250 Slit 7A 

Fuel 14 A i r  14.5 

0 to 1000 gamrna/ml read 0 to 20 Factor 400 x 

Pure Standard 10, 000 gamma/ntl 

1 gm Zn d i s s o l v e d ,  HzO, HCl, HNO3, HCX04, fumed to Hc104 - 
make up to 100 mls H 2 0  

lOOO, 100 gamma/ml and 100 m l  by d i l u t i o n  i n  20 % H C l O 4  

0 to 200 gamma/ml Zn use combined cu, Ni, Zn standards 

P i p e t t e  

1, 2, 3, 5, 8, 10 mls of 10,000~ gamma/ml - dilute to 100 1111s 
w i t h  20% Hcl04 to give . 

loo, 200, 300, 500, 800, 1000 gafiuna/ml Zn for h i g h  standards 



b 

Current 10 4#4 Slit 2A 

Wavelength 2407 Dial 1 3 3 . 1  
I '  

h 
Fuel - Acetylene Flow 14 i' 1: 
Oxidant - A i r  , Flow 14 

Burner - AB 51 in l i n e  

. Range 

0 0 10 gamma/ml read 100 Factor 2 x reading to 200 ppm 

I '  0 - 20 gamma nil read 100 Factor '4  x reading to 400 ppm i i  
Burner at maximum angle , 

i 
'I , 0 - 100 .gamma/ml read 100 -.. Factor 2 0  x reading to 2000 pprn 

$ 1  0 - 200 gamma/rzll read 100 Factor 40 x reading to 4000 plne;rr. -. 

Standards - 1000 gamma/rnl i 
4 

4 . 0 0 0  gm cobalt metal disso lved in HCl, HNO, and funred into ' 1  [ I 

I 

i HC104, d i l u t e  to 1 l i ter  

Pipette * . ;  

i I, 2, 10, 20 m l s  i n t o  100 ml vol flasks di luted to mark 

with 20% HC104 i I 

* 

T h i s  gives 

Mixed - combination standards of Cu,  Ni, Co, Pb, Zn 

of 

for cal ibrat ion 



MII Gcochcmicql AA S a t t i , n q  

Lamp MuIti eknient Ca, Ni, Co, Mn Cr 

Current 10 #4 S l i t  7A 

Wave l e n g t h  4030.8  Dial 4 2 5 . 2  

F u e l  - Acety lene  F l o w  1 4 . 0  

Oxidant - A i r  Flow 14.0 

1 

Burner - P.E. short path (or AB 50) 

Range 

0 - 100 gamma/ml Factor 20x - 0 to 2000 ppm . 

0 - 200 ganCnta/nil Factor 40x - 0 to 4000 ppm 

Burner goo 

O - LOQO ganuna/rtil Fac tor  - 2OOx - O t o  20,000 ppu 

O - 2000 gamma/ml Fa.ctor 400x - o to 40,000 ppm 

EDTA E x t r a c t i o n  - use AB 51 in l i n e  

0 - 20 gamma/ml Factor 4x - 0 t o  400 ppm 

Standards 

F i s h e r  l O , O O O  ganuna/nil ( ml) 

P ippe t t e 

. 2, 3, 5,  8, 10, 15, 20 nil  of 1 0 ~ 0 0 0  ganuna/ml dilute to 100 

mls w i t h  20% Hc104. This  g i v e s  



M o  Geocheniical AA S e t t i n q  

C u r r e n t  5 #S S l i t  7A 

i 

Wavelength 3133 Dial  260.2 

Fuel .- Acetylene 

Oxidant - Nitrous oxide  Flow 14.0 

Flow 1210 to g i v e  1" red feather 

Burner .- AB 50 i n  l i n e  . .. 

Ca.ution read t h e  oper'ation using N20 and acety lene  fl&e at 

I . .  

end of general AA procedure 

Range 

0 - 10 ganrma/ml Factor 2% - 0 to 200 ppm 

Rotate burner to inax. angle 

0 - 50 ganuna/ml Factor 10 x 0 to 1000 ppm 

O - 100 gamma/ml F a c t o r  20 x O to 2 O O Q p p m  

Standards 1000 gamrna/ml ..- 
D 

Dissolve . 7 S O  gnis Moo3 (ac id  molybdic) w i t h  20 rt i l s  HzO, 6 

luritps NaCH, when a l l  d isso lved,  add 20 mls HCI, dilute to 550 mls 

100 garcma/ml - 10 x d i l u t i o n  

Pipette . . .  

-2, .5, 1, 2, 3, 5, €I, 10 mls of 100 ganaia/nI 

2, 3, 5, 88 10 mls of 1000 ganuna/ml add 5 rnls 1% AlCl.3 
-.. 

and d i l u t e  to 100 mls w i t h  20% HC104 



'Fc Geochemical AA S e t t i n q  

Lamp - Fe 

- 00 n o t  use muIti element Fe 

xi i. 

Cuxr en t 1 0 #4 Slit 2A 

Wgvelength 3440.6 D i a l  31 7 . 5  

Fuel - Acetylene Flow 143 . .  

Oxidant - A i r  Flow ' 14.0 
. .  

Burner - PE Sh0x.t P a t h  9ao 

Range 

0 - 5000 gmma/Rd 0.1 x % - 0 to 

0 . 2  .x 9Q - O to * o - ~O,OOO gamma/ml 
Higher Fe - 10 x dilution 

Standards 10,000 gamma/ml ' 

Weigh 5,000 gms i r o n  wires, i n t o  beaker, 

. .  

10.0% 
. -  

20 0% 

add HzO, HCl, HNO3, 

HClO4, heat to HclO4 fumes. 

H20, warm, dilute to 500 rids 

Add .HClO* to 100 mls + 100 reds 

Pipette 

1, 5, 10, 20, 30, 50, 80 mls 10,000 ganlma/ml d i l u t e  t.0 100 ' 

mls with 20% ~ ~ 1 0 4  to g ive  

100, 500, 1000, 2000, 3000, 5000, 8000 ganuna/nJ to  be 

e q u i v a l e n t  to A?, 1 .0 ,  2 .0 ,  4.0, 6 . 0 ,  lo&%, 16.0% Fe i n  geochenl 

sample 

. .  
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- Ni Geochemical. AA , S e t t i n q  

. 
xiti 

Lt?mp P . E .  H/C. N i  or rrlu3.ti ej-ement Cti# Ni, Co, Nn, 

Cur r e n t  1 0 #4, S l i t  2A 

Wa.ve length 3415 Dial 3 1 2 . 5  

F u l e  - A c e t l y l e n e  Flow 14.0 

Oxidant - Air F l o w  14.0 

. Burner AB 5 1  in line 

Range 

0 - 20 gamma/ml 
0 - 100 gamni.a/ml Factor 2Ox - 0 - 2000 gamma 

Factor 4x - 0 - 400 ppm 

45O 0 - 200 gamma/ml. Factor 40x - 0 0 4000 ppm . 

0 - SO0 gama/ml Factor 1 O O x ' -  0 - 108000 ppm 

Ni i n  waters and very low ranges 

Wave length 2320 Dial 118 

Range 0 - 5 gamma/ml Factor 1% - 0 - 100 ppm 

Standa.rds lo, 000 'gamma/rnl- . 

Cr 
1 

. 

. ..*. 
I 

i 

1.000 gm pure Ni metal dissolved i n  HCl, WNO3, H.CfO4. to 

perchloric funies, d i l u t e  to 100 ml B20 
i 

1000 gmna/Ial and 1'00 ganurta/rtil Successive lox d i l u t i o n s  i n  20% HC1 

. .  . .  

. 2, 5 ,  80 10 m l s  l O , O O O  ganuna/ml - d i l u t e  to 100 mls i n  20% 

HC104. This  g i v e s  

' standard 
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Cu Geochernical. M Set t i n q  

Burner Techtron AB 51 (For Cu in natural waters) . ...* 
I 

P . E .  Short Path .(For geochem) 

Fuel Acetylene F l o w  14 . .  

Oxidant Air Flow 14 . .  

Range 

. 
5 multi e l e m e n t  

C.urrent 10 for multi element #4 Slit 7A 

4 for s i n g l e .  #3 S l i t  7 A .  

Wavelength 3247 Dial 280 

0 - 5 gamma/n\l Factor lx to 100 pprn (for l o w  Cu) 
. ;7- 

'0 - 20 gamma/ml Factor 4x to 400 ppm 

Burner 90' 

0 - 200 gamma/rnl Factor 40x to 4000 ppm 

. Wavelength 2492 D i a l  147 . .  

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Factor 2OOx to 20,000 pprn 

0 - 2000 gamma/ml Factor 400x to 40,000 ppm 

Higher range than 40,000 ppm. requires lox d i l u t i o n  

Standards 

10,000 gamma/ml 

1.000 c$n metal powder, H20, HC1, HNO3 u n t i l  d i s so lved ,  add 

HClO4 8 fume d i l u t e  to 100 mls 



lox di lu t ion  above i n  20"k HC104 

20 r d s  10,000 g'anlma/ml - dilute to 100 nls in ~ 

lox dilution 

l o x  dilution 

dilute to 100 mls in 1000 

2000 

9 

d i l u t e  t o  100 mls in . 

. .. b 

t 

20% ~ ~ 1 0 4  

P i p e t t e  

- dilute to 100 mLs with gamma/ml 1, 2, 3, 
. .  

5 ,  30 10 mls 100 

3, 5 ,  8, 10 gamna/ml 20% HC104 to give 

Ni, Co, Pb, Zn Combined standards Cu, 

50, 80, ioo, 150, 200 gamma/rnl 

. .  

. .  



/ -  
/' 

Current 5 ma S l i t  7A 

Wave length 2833 D i a l  238 

Fuel - a.cetylene Flow 14 

Oxidant - air Flow 14 

Burner AB 51 i n  l i n e  . ..*m 
* 

Range 

0 - 20 ganma/mI. to read 0 to 80. Factor 5x c) to SGO ppm 

0 - 200 gamnla/iil to read 0 to 40. Factow 50% 0 to 50iS0 ppm 

Standards - l O , O O O  gamma/ml 

1.000 pure metal, dissolve6 in I.INO3, fumed. t o  HClOq make UP 

t o  100 n i l s  in 20% He104 

JOOO ganuna/ml and 100 gancrrta/ml Successive l o x  d i l u t i o n s  in 

20% ~ ~ 1 0 4  

Pipette . 

2, 5, & 10, 20 m l s  1000 gamiia/ml d i l u t e  to 100 mls i n  20% 

HC104 t h i s  gives 

1, 2, 5, 8, 10, 20, 50, SO0 100, 200 gcmma/n:1 

Conibined Standards Cu, N i O  CO, 'Pb, Zn, are used as working 

s t andarda 



w in Soils  and S i l k s  

Reagents and m p a r a t u s  

Test t u b e 9  - pvrex disposable 

Test tubes - screw cap 

Bunsen Burner 
P 

Flux - 5 parts Na2C03 

4 parts NaCl . . .  

1 part m03 pulverized to -80 mesh 

7% SnClz i n  7Vk HC1 

20% KSCN i n  H 2 0  

Extractant - 1 part tri-n-butyl phosphate 

9 parts carbon tetrachlor ide  
L 

Standards 

100’0 garmrra/ml w 

.18 gms NazW04 2H20 dis so lved  in H20, make up to 100 mls 

100 ganuna/ml, 10 ganima/ml by d i l u t i o n  
. 

Standardization 9 

Pipet te  .5, 1, 2, 3, -5, 80 10 nil of 10 gamma/d 

and 1 . 5 ,  2 m l s  of 100 gamma/ml - d i l u t e  to 10 m l s  

continue from s t e p  #4 

A r t i f i c i a l  colors - Nabob pure Lemon Extract, d i l u t e  with 1:1 

ethanol and water to match. 

standards 

Procedure , 

1.  Weigh 1.0 gram sample, add 2 gm flux, mix 

Tightly seal these for pernianent 

J 



i 

. 

f? 

i 

2 .  

3 .  

4 0  

5 .  

6 .  

7 .  

8. 

9 0  

10 

xviii . 

S i n t e r  in rotary for 2 to 3 n i i n u t e s  (Flux d u l l  read for one 

n i i  nu t e ) 

Cool, a.dd 10 mls H20, heat i n  s a n d  bath to boiling, cool, let 

s i t  o,vernight  

Stir, crush, and mix. L e t  settle. 

Take 2 ml aliquot i n t o  screw cap t e s t  tube. 

Add 7 mls SnC12, heat  in hot water bath for 5 minutes  (80.0C) I 

Cool t o  less than 1 S 0 C  

Add 1 ml 2096 KSCN, mix ( i f  lerrtmon yellow; compare color 

standard lox) 

Add 4 m l  extractant,. cap, 

Compare color 

. .  

shake vigorously 1 minute 

-... 

. -  



xix 

1. Txansfer 50 n i l s  to 125 separatory funnel 

2. Add 5 nil .2% ferric c h l o r i d e  in conc HC1 

3 .  Add 5 mls of mixed. XSCN and SnClz 

4. Add 1 . 2  rnls isopropyl ether, shake for 1 minute, and allow I 

. .  

phases to separate 

5. Drain off water 

6 -  Compare t h e  color of extractant 

S t and ar d i  z.at i o n  

I 

and 1, 1.5, 

2, m l s  of 10 garruna/ml d i l u t e  to 50 mls with demineralized H20, d 

continue step #2. 

I, 4, 10, 20, 40, 60, 30, 100, 200, 300, 400 ppb 140 

A r t i f i c i a l  color - Nabob orange extrac t  dilute with 1:l H 2 0  to 

methanol to nratcli. Seal t i g h t l y  

SnCle - 15% i n * 1 5 %  NC1 

300 gm SnC12 . 2H20 3. 390 mls HC1, u n t i l  S n C 1 2  dissolved 
-" 

, d i l u t e  to 2 l iters 

KSCN - 576 i n  M20 

Mixed SnC12 - KSCN 



. . 
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Water S m p l e s  Run fax RA 

1 .  cu - 
2. Zn - 
3 .  N i  - 

2 cJamt!a/it~ r e d s  30 sca3.e thercfore I- \ i n i t  == 25 pp3 

I. ganu;m/n;l reads full scale therefore 1 u n i t  = 10 pph 

2 . 5  gaauna/ml reads 50 scale therefore 1 u n i t  = SO ppb 

Burner : long slot techtron burner in line . 

. .  . 

. 

Sulphate in Natural. Waters 

. 
xxi 

1,  pipette 0 . 5  ml sulphate reagent mix into a colorimetric tube 

2,  Add 5 nl water Sample and m i x  

3.  Read at  3 4 3 w a g a i n s t  a deinineralized water blank 

' 4 ,  Read again at  4aP$Vand subtract from sulphate reading 

5 .  Gal-culate ppm sulphate from the graph 

Reaqent 

Dissolve 5 4  grams red mercuric oxide  (J.T. Baker 2620- Can Lab) 
I 

i n  185 ml 70% perchlork acid and 20 ml HzO, shake for one hour. 

Add 46.3 grams ferric perchlorate r Fe(C104)3 . 6H20 I: 
(GFS 39) and 47 grams- aluminum perchlorate f A1 (Cl04)3 . 8H201 
(GFS 2) Add 400 ml water to 'dissolve, let  .settle overnight, decant. 

into bottle and make to  1 liter 



xxii- , 

pH ME45URFMENTS .. - - I _- - * -  . - .--- ---- -- 
S o i l  and drainaz? s ~ d h e n t  sam.Dles are dam.pened with 

water in a ?lass beaker to a pasty comistencv.  Demineralized 

water is used f o r  this purpose as it has a low buffer capacity 
and thus does not influence the pH of the sample. Measurement 
is made with a Fisher Acument pH meter. Electrodes are stored 
in buffer overnight. 
the instrument each morning. 
water samples for pH measurement. 

. 

A 30 minute warm up time is allowed for 
A 10 ml aliquot is taken from 

ROSSBACHER LABORATO#Y 

I 



APPENDIX 111 

NAME 

ADDRESS 

EDUCATION 

EXPERIENCE 

STATEMENT OF QUALIFICATIONS 

S.G. E n n s  

601-535 Thurlow S t r e e t  
Vancouver, B . C .  

4 y e a r  BSc (Honours Geology) 1967 
U n i v e r s i t y  of Manitoba 

MSc (Ec. Geology) 1971 
U n i v e r s i t y  of Manitoba 

Geol. Ass i s t an t  Manitoba M i n e s  Branch 1964( f i e ld  season) 
Geol. Ass i s t an t  S h e r r i t t  Gordon Mines 1965 I 1  

Geol. A s s i s t a n t  AMAX Explorat ion 1966-1970 I' 

S t a f f  Geologis t  Cerro Mining of Can. 1971 
S t a f f  Geologist  Hudson's Bay O i l  & Gas1972 
S t a f f  Geologist  BP Minerals of Canada 1973-1975 
S t a f f  Geologist  BP A l a s k a  Explorat ion 1975-1979 
S t a f f  Geologist  AMAX of Canada 1979- 



NMfE 

AVVRESS 

EVUCAJZ ON 

EXPERZENCE 

STATEi\lENT OF QUALZ FZ CATZONS 

J.R. Candy 

2426 Lawhon Avenue 
W a n t  Vancouveh, B.C. 

l h 2  E 2nd yeah  Science l e a h g  dotr a bio logy  m U j O h ,  
comple t ed  i n  Ahy 1977 ' 

Capi t ano  C o U e g e  . -. 

- 
1976 V.C. 
1977 J.C. 
1977 A i M X  
7 978 A,!IAX 
1970 MlAx 



STATEMENT OF OUALIFICATIONS 

NAME 

EDUCATION 

EXPERIENCE 

S.E. PARRY 

4 year BSc. (Hons. Geological Sciences) 
Queen's University, Kingston, Ontario 
MSc. (Geology ) 
University of Western Ontario, London, On ta r io  

Geological Assistant - Cominco L t d .  - 1975 
Geological Assistant - Shell Canada Resources - 1976 
Geologist - Falconbridge Copper L t d .  - 1977,  1978 
Geologist - AMAX Minerals Exploration - 1979 

NAME 

EDUCAT I ON 

EXPERIENCE 

B.J. PARRY 

3 year B.A. i n  Geology 
Queen's University, Kingston, Ontar io  

Geochemical f i e ld  ass i s tan t  - Dickenson Mines - 1975 
Geological ass i s tan t  - Shell Canada Resources - 1976 
Geochemist & camp manager, Falconbridge Copper - 1977 
Geochemical technician - University of Western Ontario - 1978,1979 
Geochemical technician - AMAX Mineral s Exploration - 1979 












