
REPORT 

ON 

GEOCHEMICAL SURVEYS 

T00D0GG0NE RIVER AREA 

LIARD & OHINECA MINING DIVISION 

BRITISH COLUMBIA ' 

FOR 

CORDILLERAN ENGINEERING LIMITED 

W. F, BONDAR 

BONDAR-CLEGG & COMPANY LTD 

OTTAWA/ CANADA 

JULY 17 , i_969. 



REPORT 

ON 

GEOCHEMICAL SURVEYS 

TOODOGGONE RIVER AREA 

LIARD & OMINECA MINING DIVISION 
BRITISH COLUMBIA 

f o r 

CORDILLERAN ENGINEERING LIMITED 

W. F. Bondar 
Bon d a r - C l e g g & Company L t d . , 
Ottawa, Canada 

J u l y 17, 1969. 



( I I ) 

TABLE OF CONTENTS 

PAGE 

INTRODUCTION 1 

Acknowledgements 1 

WEST CLAIM GROUP ANOMALY 2 

TUCHO LAKE ANOMALY : 4 

WATER SURVEY - EAST SECTOR 5 

GENERAL FIELD PROCEDURES 6 

MISCELLANEOUS 7 

SUMMARY & CONCLUSIONS 7 

RECOMMENDATIONS 8 

West C l a i m Group 8 

Tucho Lake Anomaly 9 

Water S u r v e y - E a s t S e c t o r 9 

Gen e r a l F i e l d P r o c e d u r e s 9 

P i l l a r C l a i m Group 10 



( 1 ) 

INTRODUCTION 

D u r i n g the p e r i o d of J u l y 4 t o J u l y 8, 1969, the w r i t e r 

v i s i t e d the Toodoggone Lake camp of C o r d i l l e r a n E n g i n e e r i n g 

L i m i t e d , i n n o r t h e r n B r i t i s h C o l u m b i a . P u r p o s e of t h e v i s i t 

was t o : 

1) Examine and a s s e s s t h e West C l a i m Group s t r e a m sediment 

anomaly which appears t o i n d i c a t e more e x t e n s i v e 

m i n e r a l i z a t i o n t h a n i s e v i d e n t from t he known showing, 

2) Examine the Tucho Lake s t r e a m sediment anomaly and t o 

det e r m i n e i t s as y e t u n e x p l a i n e d s o u r c e . 

3) R e - e v a l u a t e t h e o r i g i n a l r e s u l t s o f the* water s u r v e y 

i n t h e E a s t S e c t o r . 

4) G e n e r a l l y a d v i s e on f i e l d s a m p l i n g p r o c e d u r e s t o be 

us e d d u r i n g t h e 1969 f i e l d season. 
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WEST CLAIM GROUP ANOMALY 
The West C l a i m s tream sediment anomaly i s l o c a t e d approx

i m a t e l y 16 m i l e s n o r t h w e s t of Cordex Lake a t 127° 07 1 W l o n g -
o 

i t u d e and 58 12 T N l a t i t u d e , i I t i s c o n f i n e d t o the upper 

e x t e n t and s o u t h s i d e of t h e s tream d r a i n i n g i n t o t h e F r o g R i v e r 

from the known Pb-Zn-Ag o c c u r r e n c e . 

The "showing" i t s e l f , c o n s i s t s of g a l e n a and s p h a l e r i t e 

w i t h minor c h a l c o p y r i t e , p y r i t e and p y r r h o t i t e . .The g a l e n a 

appears t o c a r y s i g n i f i c a n t amounts o f s i l v e r . B l a c k manganese 

o x i d e s (hausmannite and p y r o l u s i t e ) a r e abundant i n and near 

the m i n e r a l i z e d zone and appear t o be s p a t i a l l y * r e l a t e d t o the 

m i n e r a l i z a t i o n . The b e s t grade of m i n e r a l i z a t i o n o b s e r v e d by 

the w r i t e r i s c o n f i n e d t o a r e l a t i v e l y s m a l l a r e a n e a r the head 

of the v a l l e y and o c c u r s i n a s t e e p l y d i p p i n g f r a c t u r e zone i n 

s i l i c i f i e d s c h i s t o r p h y l l i t e r o c k . The zone appears t o t r e n d 

a t 100° to 110° w i t h s t e e p d i p s t o t h e n o r t h . However, on a 

s m a l l e r s c a l e , i t p r e s e n t s a s inewy t r a c e on s u r f a c e due t o 

t i g h t , s m a l l f o l d s , and i t may a c t u a l l y occupy the nose of a 

t i g h t s y n c l i n e . Weak m i n e r a l i z a t i o n has been t r a c e d f o r a 

d i s t a n c e of some 1,000 f e e t e a s t of the main showing, b e f o r e i t 

d i s a p p e a r s under o v e r b u r d e n . 

R e s u l t s o f t h e s tream sediment s u r v e y suggest t h a t a p o s s i b l e 

source of Pb-Zn m i n e r a l i z a t i o n may e x t e n d eastwards f o r some 

c o n s i d e r a b l e d i s t a n c e a l o n g the s o u t h s i d e of t h e anomalous stream. 

The e x a c t c u t - o f f p o i n t eastwards has not y e t been e s t a b l i s h e d . 

I t i s recommended t h a t t h e s tream sediment anomaly be s t a k e d by 
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t y i n g onto t h e e x i s t i n g c l a i m s h e l d i n good s t a n d i n g by S p a r t a n 

E x p l o r a t i o n s L i m i t e d , and s t a k i n g eastwards t o c o v e r an a r e a 

e x t e n d i n g some 10 c l a i m s e a s t of t h e main showing as i n d i c a t e d 

by the f o l l o w i n g s k e t c h ( F i g . l ) . A c t u a l s t a k i n g w i l l o f c o u r s e 

depend on t h e a r e a h e l d by S p a r t a n . 

P r e l i m i n a r y f o l l o w - u p work s h o u l d c o n s i s t o f a d e t a i l e d 

g eochemical stream sediment s u r v e y a t 500 f o o t i n t e r v a l s of ALL 

dra i n a g e i n t h e c i r q u e and v a l l e y a r e a t o e s t a b l i s h a c u t - o f f 

p o i n t t o t h e e a s t and a n a l y s e s f o r Cu,Pb,Zn,Ag and Mn. T h i s 

s h o u l d be f o l l o w e d by s o i l s a m p l i n g on a 200 f x 100 1 g r i d p a t t e r n 

over the anomalous d r a i n a g e a r e a , and a n a l y s e s f o r Pb, Zn, Ag and 

Mn. The b a s e l i n e f o r t h e g r i d s h o u l d be 110° and e x t e n d i n i t i a l l y 

f o r a d i s t a n c e of 8,000 f e e t e a s t o f t h e main showing. S a m p l i n g 

s h o u l d be c a r r i e d out t o c o v e r t h e main showing as w e l l , t o s e r v e 

as a g u i d e l i n e f o r i n t e r p r e t a t i o n o f t h e r e m a i n i n g r e s u l t s . 

TUCHO LAKE - ANOMALY 

An e x t e n s i v e copper stream sediment anomaly c e n t e r e d some 

0 m i l e s w e s t - s o u t h west o f Tucho Lake and c o v e r i n g some 10 s q u a r e 

m i l e s was o b t a i n e d d u r i n g t h e c o u r s e of p r e l i m i n a r y s t r e a m 

sediment s u r v e y s i n 1968, and no e x p l a n a t i o n f o r i t s s o u r c e was 

a v a i l a b l e . 

The anomaly c o i n c i d e s w i t h an e x t e n s i v e gossan zone c o n t a i n 

i n g w i d e s p r e a d d i s e m i n a t e d p y r i t e and p y r r h o t i t e i n s i l i c i f i e d 

and s h e a r e d " g r e e n s t o n e " r o o f p e n d a n t s . A n a l y s i s of a f r e s h 

sample of t h i s " g r e e n s t o n e " gave 120 ppn Cu. T h i s v a l u e c l o s e l y 

approximates the c o n c e n t r a t i o n of copper i n stream sediments i n 

the a r e a . No e v i d e n c e of economic copper s u l p i d e s Wcis f o u n d . 



The Tucho Lake anomaly i s t h e r e f o r e c o n s i d e r e d t o d e r i v e 

from above background c o n c e n t r a t i o n s of copper i n t r o d u c e d i n t o 

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

a c t i v i t y w i t h the r e s u l t i n g a d d i t i o n o f p y r r h o t i t e and p y r i t e . 

An economic s o u r c e o f copper m i n e r a l i z a t i o n i s not i n d i c a t e d . 

WATER SURVEY - EAST SECTOR 

R e s u l t s of the o r i g i n a l w a t e r s u r v e y were i n c o n c l u s i v e i n 

t h a t i n no case was i t p o s s i b l e t o d e f e n i t e l y c o r r e l a t e h i g h 

z i n c v a l u e s i n water w i t h known o r p r o b a b l e o c c u r r e n c e s of 

economic m i n e r a l i z a t i o n . These r e s u l t s were d i s c u s s e d o r i g i n a l l y 

i n an e a r l i e r r e p o r t by the w r i t e r , " R e s u l t s of Geochemical 

Surveys i n t h e Toodoggone R i v e r A r e a , " 1968, and s h o u l d be 

r e f e r r e d t o by the r e a d e r . 

Because of a number o f f a c t o r s , b o t h l o g i s t i c a l and geo

c h e m i c a l , t h e E a s t S e c t o r does not l e n d i t s e l f v e r y w e l l t o 

c o n v e n t i o n a l stream sediment, o r w a t e r s u r v e y s and homogeneous 

d i s p e r s i o n p a t t e r n s appear t o be t h e e x c e p t i o n , r a t h e r than t h e 

r u l e . As a r e s u l t , i t i s u n l i k e l y t h a t r e s a m p l i n g o f the a r e a 

would p r o v i d e any a d d i t i o n a l s i g n i f i c a n t i n f o r m a t i o n . I n s t e a d , 

the f o l l o w i n g approach t o p r e l i m i n a r y f o l l o w -up work i s 

recommended. 

A l l " s i n g l e - s i t e " a n o m a l i e s s h o u l d be s y s t e m a t i c a l l y 

resampled ( w a t e r s and s t r e a m s e d i m e n t s ) and t e s t e d f o r Zn i n 

w a t e r s , and Cu, Pb, Zn i n s e d i m e n t s . One f u l l day a t l e a s t , s h o u l d 

then be spent a t the time of s a m p l i n g to t h o r o u g h l y p r o s p e c t t h e 



d r a i n a g e a r e a of each " s i n g l e - s i t e " anomaly, and t o sample t h e 

a r e a i n g r e a t e r d e t a i l i f p o s s i b l e . I t i s s u g g e s t e d t h a t t h e 

most c o n s c i e n t i o u s " p r o s p e c t i n g " team he u s e d f o r t h i s work as 

s u b t l e anomalies may be of g r e a t e r s i g n i f i c e n c e i n t h i s a r e a . 

A d d i t i o n a l work, w o u l d t h e n depend upon t h e r e s u l t s o f t h i s 

f o l l o w - u p . 

GENERAL FIELD PROCEDURES 

On r e v i e w i n g t h e f i e l d p r o c e d u r e s u s e d and s c h e d u l e d f o r 

the 19G9 f i e l d s e a s o n , w i t h Mr. K a l n i n s , i t was c o n c l u d e d t h a t 

i n g e n e r a l , e f f e c t i v e use of g e o c h e m i c a l methods was b e i n g 

made and t h a t the g e o c h e m i c a l programs were w e l l l a i d o u t . 

F o l l o w i n g t h i s d i s c u s s i o n w i t h M r # K a l n i n s , i t was s u g g e s t e d 

t h a t a d d i t i o n a l o r i e n t a t i o n work be c a r r i e d out i n t h e v i c i n i t y 

of s m a l l showings s i n c e l o c a t e d a t t h e heads of d r a i n a g e b a s i n s 

or on h e i g h t s of l a n d , where o n l y a weak o r no r e s p o n c e a t a l l 

was o b t a i n e d by the s i n g l e sample c o l l e c t e d a t the bottom o f 

that d r a i n a g e . I t i s recommended t h a t a number of t h e s e o c c u r -

a j i ces be sampled e v e r y 1 0 0 0 f e e t a l o n g the l e n g t h o f the s t r e a m , 

sampling e v e r y t r i b u t a r y o r seepage a l o n g t h e s t r e a m , t o d e t e r 

mine the e x a c t r e s p o n s e so as t o b e t t e r a s s e s s and p o s s i b l y 

modify the e x i s t i n g s a m p l i n g p r o c e d u r e s . T h i s may a l s o l e n d 

g r e a t e r i m p o r t a n c e t o the more s u b t l e , g e n e r a l l y weaker " o n e - s i t e " 

anomalies i n t h i s a r e a . 
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MISCELLANEOUS 

The w r i t e r recommends t h a t when d r i l l i n g the b l i n d anomaly 

on the P i l l a r C l a i m Group, t h a t i n a d d i t i o n t o a s s a y i n g a l l 

m i n e r a l i z e d s e c t i o n s , t h a t each 5 f o o t s e c t i o n o f the e n t i r e 

hole be s p l i t and a n a l y z e d g e o c h e m i c a l l y f o r t r a c e Cu,Pb, Zn, 

Mo and Ag. 

SUMMARY & CONCLUSIONS 

During t h e p e r i o d from J u l y 4 t o J u l y 8, 1969 t h e w r i t e r 

v i s i t e d the Toodoggone Lake camp to examine and a s s e s s the West 

Claim Group and the Tucho Lake s t r e a m sediment a n o m a l i e s , t o r e 

e v a l u a t e the o r i g i n a l r e s u l t s o f the w ater s u r v e y i n t h e E a s t 

Se c t o r and t o g e n e r a l l y a d v i s e on g e o c h e m i c a l f i e l d p r o c e d u r e s . 

D u r i n g th e v i s i t t o the West C l a i m Group anomaly, i t was 

noted t h a t a t l e a s t weak Pb-Zn m i n e r a l i z a t i o n c o u l d be t r a c e d 

f o r a d i s t a n c e of some 1000 f e e t e a s t of t h e known showing. T h i s 

and the e x t e n t of the s t r e a m sediment anomaly have s u g g e s t e d t h e 

p o s s i b i l i t y o f more w i d e s p r e a d m i n e r a l i z a t i o n t h a n i s i n d i c a t e d 

or known a t t h e p r e s e n t time so t h a t a d d i t i o n a l s t a k i n g and 

geochemical work i s w a r r a n t e d i n t h i s a r e a . 

E x a m i n a t i o n of t h e Tucho Lake copper anomaly s u g g e s t s t h a t the 

anomaly i s r e l a t e d t o t h e l a r g e gossan zone c o n t a i n i n g above 

background c o n c e n t r a t i o n s of c o p p e r i n t r o d u c e d i n t o o v e r l y i n g 

v o l c a n i c r o o f pendants by i n t e n s e i n t r u s i v e a c t i v i t y w i t h a 

r e s u l t i n g a d d i t i o n o f p y r r h o t i t e and p y r i t e . No s o u r c e of economic 

copper m i n e r a l i z a t i o n i s i n d i c a t e d and no f u r t h e r work appears 

warranted. 



E x a m i n a t i o n of the o r i g i n a l w a t e r s u r v e y d a t a has s u g g e s t e d 

UiaL f o r a number of l o g i s t i c a l and g e o c h e m i c a l r e a s o n s , t h a t each 

" s i n g l e - s i t e " water and/or sediment anomaly might be of g r e a t e r 

s i g n i f i c a n c e t h a n i s o b v i o u s l y a p p a r e n t , and t h e y s h o u l d a l l be 

t h o r o u g h l y r e - s a m p l e d and p r o s p e c t e d i n a s y s t e m a t i c manner. 

In g e n e r a l f i e l d p r o c e d u r e s a r e w e l l e s t a b l i s h e d and e f f e c t i v e . 

However, some a d d i t i o n a l o r i e n t a t i o n work o v e r known m i n e r a l 

o c c u r r e n c e s r e f l e c t e d by s i n g l e samples showing o n l y a n e g a t i v e 

or weakly p o s i t i v e g e o c h e m i c a l r e s p o n s e s h o u l e be sampled i n 

g r e a t e r d e t a i l t o e n a b l e a more e f f e c t i v e i n t e r p r e t a t i o n of 

p o s s i b l y s i g n i f i c a n t b u t v e r y weak o r s u b t l e a n o m a l i e s . 

RECOMMENDATIONS 

West Claim Group 

The f o l l o w i n g work i s recommended f o r t h e West C l a i m Group 

anomaly: 

1) S t a k i n g o f a d d i t i o n a l ground t o t i e - o n t o the S p a r t a n 

E x p l o r a t i o n s L t d . , group of c l a i m s . T h i s c o v e r a g e 

s h o u l d e x t e n d e a s t w a r d s from t h e showing as i n d i c a t e d 

i n F i g . 1. 

2) D e t a i l e d g e o c h e m i c a l stream sediment s u r v e y of ALL 

d r a i n a g e i n the v a l l e y and c i r q u e a r e a t o e s t a b l i s h 

a c u t - o f f p o i n t to t h e e a s t e r n e x t e n s i o n o f t h e 

p o s s i b l e m i n e r a l i z a t i o n . Sampling s h o u l d be c a r r i e d 

out a t 500 ! i n t e r v a l s and a n a l y s e s p e r f o r m e d f o r Cu,Pb, 

Zn, Ag and Mn. 
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3) S o i l s a m p l i n g on a 20Q ! x 100 T g r i d p a t t e r n o v e r t h e 

e n t i r e stream sediment anomaly, and i n c l u d i n g t he 

known showing. A l l samples t o he a n a l y z e d f o r Ph, Zn, 

Ag and Mn. 

Tucho Lake Anomaly 

T h i s i s p r o b a b l y a f a l s e anomaly i n d i c a t i n g o n l y above 

background c o n c e n t r a t i o n s o f copper w i t h o u t an e v i d e n t s o u r c e of 

economic copper m i n e r a l i z a t i o n . No f u r t h e r work i s w a r r a n t e d . 

Water S u r v e y - E a s t S e c t o r 

The f o l l o w i n g work i s recommended f o r t h e E a s t S e c t o r f o l l o w 

up: 

1) S y s t e m a t i c a l l y r e - sample a l l anomalous " s i n g l e - s i t e 1 - 1 

a n o m a l i e s f o r w a t e r s and s t r e a m s e d i m e n t s , a n a l y z i n g 

w a t e r s f o r Zn and sediments f o r Cu,Pb,Zn. 

2) Spend a t l e a s t one f u l l day on each " s i n g l e - s i t e " 

anomalous d r a i n a g e t h o r o u g h l y p r o s p e c t i n g and sampl

i n g i n g r e a t e r d e t a i l t o h e l p a s c e r t a i n the s o u r c e . 

A most c o n s c i e n t i o u s p r o s p e c t i n g team must be u s e d f o r 

t h i s program. 

3) A d d i t i o n a l work to depend on 2) above. 

G e n e r a l F i e l d P r o c e d u r e s 

I t i s recommended t h a t a d d i t i o n a l o r i e n t a t i o n s a m p l i n g be 

c a r r i e d out over known m i n e r a l o c c u r e n c e s r e f l e c t e d b y a s i n g l e 

n e g a t i v e or w e a k l y p o s i t i v e .sample s i t e . The e n t i r e s t r e a m 

s h o u l d be sampled a t 1 0 0 0 f o o t i n t e r v a l s t o d e t e r m i n e the 



e f f e c t i v e l e n g t h of d i s p e r s i o n t r a i n s i n t h e a r e a so t h a t b e t t e r 

i n t e r p r e t a t i o n of o t h e r weak M s i n g l e - s i t e , f a n o m a l i e s can he made 

and a l s o w i t h a v i a v t o p o s s i b l y c h a n g i n g s a m p l i n g p r o c e d u r e s i n 

t h i s a r e a t o be more e f f e c t i v e . 

P i l l a r C l a i m Group 

E a s t 5 f o o t s e c t i o n o f the b l i n d anomaly to be d r i l l e d on 

t h e P i l l a r C l a i m Group s h o u l d be a n a l y z e d g e o c h e m i c a l l y f o r t r a c e 

Cu, Pb, Zn, Mo and Ag. 
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J u l y 17, 1969. 




