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SUMMARY 

The Moyie P r o j e c t was i n i t i a t e d during 1978 to explore 
the P u r c e l l ( B e l t ) S e r i e s between the S u l l i v a n Mine i n B. C. 
and the Coeur d'Alene d i s t r i c t i n Idaho-Montana. The program 
i n 1978 co n s i s t e d of reconnaissance mapping and stream sampling 
covering an area of about 2500 square miles i n Canada and the 
U.S.A. 

The most s i g n i f i c a n t r e s u l t of the 1978 program has been 
the d e f i n i t i o n of a p r e v i o u s l y unrecognized s t r a t i g r a p h i c 
h o r i z o n . This contact, which can be d i r e c t l y c o r r e l a t e d w i t h 
massive sulphides at S u l l i v a n , i s the r e s u l t of a unique 
t e c t o n i c event w i t h i n the otherwise quiescent h i s t o r y of the 
sedimentary sequence. Much of the area u n d e r l a i n by t h i s favourable 
horizon i s v i r t u a l l y unexplored. On the b a s i s of favourable geology 
and/or geochemistry, four p r o p e r t i e s have been acquired by 
st a k i n g . 

Recommendation f o r 1979 are as f o l l o w s : 
(1) extension of reconnaissance geology and geochemistry to the 

south 
(2) d e t a i l e d ground follow-up of t a r g e t areas staked i n 1978 
(3) airborne EM/mag surveys of s e l e c t e d favourable areas. 
Results from 1978 could form the framework f o r an on-going 
p r o j e c t . With an adequate committment of time and funds, 
the chances f o r discovery of s i g n i f i c a n t m i n e r a l i z a t i o n are 
considered reasonably good. 
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INTRODUCTION 

The p r o j e c t was i n i t i a t e d i n 1978 to i n v e s t i g a t e the 
P r o t e r o z o i c P u r c e l l ( B e l t i a n ) S e r i e s between the S u l l i v a n Mine 
i n B. C. and the Coeur d'Alene d i s t r i c t i n Idaho-Montana. 
The concept was prompted by a review of data from the St. Eugene 
property at Moyie and by funding a v a i l a b l e through the B. C. 
government (the ADM program). 

S i g n i f i c a n t mineral deposits i n the area i n c l u d e the 
S u l l i v a n (a megaton massive sulphide zone), the Troy (a 
stratabound disseminated c o p p e r - s i l v e r zone), and the Coeur 
d'Alene d i s t r i c t ( s i l v e r - b e a r i n g v e i n systems). Despite a 
long e x p l o r a t i o n h i s t o r y , much of the p r o j e c t area has re c e i v e d 
only cursory i n v e s t i g a t i o n . Recent work by Cominco and BCDM 
i n adjacent areas suggests that the sedimentary sequence can 
be subdivided i n greater d e t a i l . These s u b d i v i s i o n s r e f l e c t 
changing sedimentary environment and they can be d i r e c t l y r e l a t e d 
to stratabound mineralization at Kimberly. The extension of 
these s u b d i v i s i o n s i n t o untested areas would defi n e a h i g h l y 
u s e f u l e x p l o r a t i o n guide. 

F i e l d work was conducted from June through September. 
Objectives of the 1978 program were as f o l l o w s : 
1) reconnaissance mapping to defin e new s t r a t i g r a p h i c and 

s t r u c t u r a l r e l a t i o n s h i p s on a r e g i o n a l s c a l e . 
2) reconnaissance geochemical coverage t o define broad areas 

f o r more d e t a i l e d follow-up. 
These o b j e c t i v e s have been met. In a d d i t i o n , four s p e c i f i c 
t a r g e t areas were defined and acquired by s t a k i n g . 
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GEQLQGY 

Results of the mapping program are compiled on the 
enclosed 1:125,000 g e o l o g i c a l plan. This plan d i f f e r s s i g n 
i f i c a n t l y from published maps of the area. Several aspects of the 
geology r e q u i r e b r i e f d i s c u s s i o n . 

1) The Proterozoic.sediments are a f a i r l y monotonous sequence 
of impure q u a r t z i t e and a r g i l l i t e . The sequence was probably 
deposited w i t h i n an i n l a n d sea or b a s i n near the c o n t i n e n t a l 
margin. As r e f l e c t e d by l i t h o l o g y , e v o l u t i o n of the b a s i n was 
remarkably uneventful except f o r abrupt and r a p i d basin subsidence 
between Lower and Middle A l d r i d g e time. Subsidence was 
probably caused and accompanied by widespread block f a u l t i n g . 
The S u l l i v a n massive sulphide zone was emplaced at or near the 
sea f l o o r during the subsidence and f a u l t i n g . 

This s t r a t i g r a p h i c h o r i z o n , p r e v i o u s l y undefined, can 
be recognized i n the f i e l d by the abrupt beginning of a 
d i s t i n c t i v e t u r b i d i t e s e r i e s . The h o r i z o n i s o u t l i n e d i n 
red on the enclosed geology map and w i l l be r e f e r r e d to 
i n t h i s r e p ort as the "Lower A l d r i d g e contact". The nature 
of t h i s c o n t a c t , c o i n c i d e n t w i t h a unique t e c t o n i c event 
and known m i n e r a l i z a t i o n , s t r o n g l y suggests i t s usefulness as 
a focus f o r e x p l o r a t i o n . 

2) The s t r u c t u r a l p a t t e r n of the map area i s dominated by 
broad open f o l d s and g e n t l y arcuate t h r u s t f a u l t s . 
a) F o l d i n g 

Several ENE-trending f o l d axes have been defined. 
The most prominent and continuous f o l d i s the doubly-
plunging Moyie A n t i c l i n e . This f o l d i s the backbone of the 
s o - c a l l e d P u r c e l l A n t i c l i n o r i u m and i t appears to have an 
important s p a t i a l r e l a t i o n s h i p with s i g n i f i c a n t m i n e r a l i z a t i o n . 
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J u s t north of the map sheet, the S u l l i v a n deposit occurs 
at the i n t e r s e c t i o n of t h i s f o l d a x i s w i t h the Lower A l d r i d g e 
contact. To the south, the Coeur d'Alene d i s t r i c t occurs 
where the p o s s i b l e extension of t h i s f o l d i n t e r s e c t s a 
northwest-trending r e g i o n a l f r a c t u r e zone. The St. Eugene 
v e i n system occurs on the a x i s of t h i s f o l d i n a s e t t i n g very 
s i m i l a r t o Coeur d'Alene. 

The doubly-plunging nature of the Moyie A n t i c l i n e i s 
produced by doming, roughly centered on the Canada/U.S.A. 
boundary. The exact p o s i t i o n and d i r e c t i o n of the c r o s s - f o l d 
axis i s not known. Although s t r u c t u r a l l y important, at 
present t h i s domal f e a t u r e has no obvious economic s i g n i f i c a n c e . 

b) F a u l t i n g 
Several s i g n i f i c a n t t h r u s t f a u l t s have been 

mapped. These f a u l t s r e s u l t i n important r e p e t i t i o n s of 
favourable s t r a t i g r a p h y . 

The n o r t h - c e n t r a l p o r t i o n of the map area i s an almost 
exact d u p l i c a t i o n of the S u l l i v a n Mine sequence - the 
r e p e t i t i o n caused by a t h r u s t f a u l t j u s t north of the map 
sheet. The Lower A l d r i d g e contact i n t h i s f a u l t block 
has been s o l i d l y staked by Cominco and held since 1976. The 
same favourable s t r a t i g r a p h y i s again repeated, however, 
south of the Moyie F a u l t . In t h i s extensive area, the 
Lower A l d r i d g e contact i s r e l a t i v e l y unexplored and almost 
t o t a l l y open f o r s t a k i n g . Cominco personnel report 
that they have only now begun a systematic a p p r a i s a l of the 
area. 
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3) Numerous base metal showings were examined w i t h i n the map 
area. With the exception of the St. Eugene and Vine d e p o s i t s , 
none of these are of economic i n t e r e s t . A l l are v e i n 
occurrences w i t h l i m i t e d t h i c k n e s s and s t r i k e extent. Most 
occur w i t h i n the sediments i n c l o s e s p a t i a l a s s o c i a t i o n 
w i t h gabbroic or g r a n i t i c i n t r u s i o n s . 

The St. Eugene v e i n system has been adequately described 
i n a recent report (B. Simmons, Apr. 19, 1978). 

The Cominco Vine deposit north of Moyie Lake was examined 
i n some d e t a i l . A s t e e p l y dipping , northwest trending 
vein of semi-massive sulphides cuts g e n t l y dipping Middle 
A l d r i d g e rocks. The v e i n i s exposed i n f i v e s u b s t a n t i a l 
trenches f o r a s t r i k e length of about 400 f e e t . (The 
trenches w i l l be f i l l e d - i n t h i s year.) The v e i n appears 
to pinch towards the northwest. From my sampling, the best 
grade/width was 4.80% Pb, 0.84% Zn, 2.35 oz/ton Ag, 0.030 
oz/ton Au over 10.0 f e e t . Four or f i v e angle holes have 
t e s t e d the v e i n to a shallow depth, r e p o r t e d l y w i t h no 
improvement i n grade or t h i c k n e s s . Cominco's current 
geophysics and d r i l l i n g are designed t o t e s t the nearby 
Lower A l d r i d g e contact i n hope that the v e i n i s an i n d i c a t i o n 
of s i g n i f i c a n t stratabound m i n e r a l i z a t i o n at the favourable 
h o r i z o n . 

4) Rock u n i t s w i t h i n the map area are known by d i f f e r e n t names 
i n the U.S.A. and Canada. Canadian nomenclature i s used 
throughout t h i s r e p o r t . The Creston, separated i n t o three 
formations elsewhere i n the U.S.A., cannot be subdivided 
w i t h i n the 1978 map area. 
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5) With l o c a l exception (e.g. St. Eugene Mine), outcrop i s 
sparse (10 - 20%) throughout most of the map area. Because 
previous e x p l o r a t i o n has emphasized a prospecting approach, 
t h i s lack of exposure should be considered favourably i n 
eva l u a t i n g the p o t e n t i a l of the p r o j e c t area. 

STREAM SEDIMENT GEOCHEMISTRY: 

Geochemical r e s u l t s are g r a p h i c a l l y summarized on the 
enclosed 1:125,000 overlay. This o v e r l a y compiles sample data 
from 1965, 1971 and 1978, representing 3000 samples s i t e s 
and 13,000 separate element analyses (12,000 analyses by 
Bondar-Clegg during the 1978 program). In Canada, most streams 
have been sampled at i n t e r v a l s o f 1 km. or b e t t e r . In the U.S.A., 
no " o f f - r o a d " work was done and coverage i s not as complete. 

Standard specimens were included w i t h every 50 samples 
and r e s u l t s check w i t h i n 5 to 10%. Background and t h r e s h o l d 
values were c a l c u l a t e d using accepted s t a t i s t i c a l methods from 
the r e s u l t s o f the f i r s t 600 samples. 

Seven obvious anomalies have been o u t l i n e d , l a b e l l e d 
zones A to G on the enclosed overlay. Zones A and B have been 
acquired by s t a k i n g and w i l l be described i n a l a t e r s e c t i o n . 
Zones C to G are assigned lower p r i o r i t y but they should be sampled 
and mapped i n greater d e t a i l before a f i n a l e v a l u a t i o n i s 
p o s s i b l e . Several a d d i t i o n a l zones or one-point anomalies 
should be re-assessed i f merited by f u t u r e r e s u l t s i n the area. 

Results o f the 1978 geochemical program should be 
considered w i t h some r e s e r v a t i o n . Regional sampling programs 
are t r a d i t i o n a l i n the C o r d i l l e r a and t h e i r value i n the search 
f o r zones of extensive m i n e r a l i z a t i o n and a l t e r a t i o n has been amply 
demonstrated. However, r e l a t i v e l y small t a r g e t s of concentrated 
metals, i . e . massive s u l p h i d e s , may be to t a l l y masked or respond 
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only weakly in a regional program. As an example, there i s no 
i n d i c a t i o n of the S u l l i v a n deposit on the l a t e s t GSC recon
naissance geochem. release. Despite these reservations, the 
1978 geochemical program was j u s t i f i e d by i t s low cost ( s a l a r i e s 
f o r the labour-intensive program were reimbursed by the government). 
Results, however, should not be given undue emphasis. 

PROPERTY ACQUIRED 

The following properties were acquired to protect target 
areas apparent a f t e r a preliminary review of the summer program. 

1. Rusty Claims (120 acres, Yahk area B. C., 82F-1/E) 

A heavily-weathered gossan of l i m i t e d extent was 
discovered early i n the season. Two contiguous 2-post claims 
were staked by an overly-enthusiastic as s i s t a n t . Careful 
sampling of the gossan f a i l e d to indicate s i g n i f i c a n t metal values. 
Despite the poor assays, further i n v e s t i g a t i o n was merited 
because of proximity to the unexposed Lower Aldridge contact. 

An area of 1.5 X 1.2 miles was traversed at 1000' 
i n t e r v a l s . S o i l samples (B. horizon) were c o l l e c t e d every 200' 
along the traverses. The same line s were used f o r geological 
mapping. No s i g n i f i c a n t anomalies were obtained and no further 
work i s recommended. Unless a d d i t i o n a l ideas are generated, the 
claims should be allowed to lapse. 

2. Pete Claims (1200 acres, Peterson Creek area B. C., 82F-1/W) 

A 20 unit claim block was staked to cover the source 
area of a well-defined, multi-element stream sediment anomaly 
(geochem Zone A). The source area coincides with a well-defined 
aeromagnetic anomaly and i s underlain by a f a u l t e d wedge of 
Creston Fm, host f o r the Troy deposit i n Montana. Cominco and 
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others have recorded work on some small sulphide showings 
immediately to the east but the i n t e r p r e t e d source area i s 
t o t a l l y unexplored. A program of d e t a i l e d follow-up w i l l 
be recommended f o r 1979. 

3. NW Claims (2400 acr e s , Northwest Peak area, Montana) 

A block of 120 claims was staked to cover the source 
area of a w e l l - d e f i n e d multi-element stream sediment anomaly 
(geochem zone B) which c o i n c i d e s w i t h the Lower A l d r i d g e contact. 
Unpublished spotty sampling by the US Forest Service confirms 
the anomalous zone. Despite f a i r exposure (±35%), an adequate 
explanation f o r the anomaly has not been found. There i s no 
record of previous e x p l o r a t i o n . The block of claims i s located 
w i t h i n a designated " s c e n i c area" and d e t a i l e d follow-up must 
be planned a c c o r d i n g l y . 

4. Tourm Claims (1200 a c r e s , Mt. Mahon area B. C., 82G-4/W) 

A 20-unit claim block was staked to p r o t e c t a zone of 
intense t o u r m a l i n i z a t i o n adjacent to the Lower A l d r i d g e contact. 
The tourmaline zone i s v i r t u a l l y i d e n t i c a l i n character to the 
f o o t w a l l a l t e r a t i o n at S u l l i v a n Mine. Unfortunately, no 
m i n e r a l i z a t i o n was discovered and no geochemical response i s 
i n d i c a t e d from s i l t samples. Despite these l i m i t a t i o n s , the a l t e r a t i o n 
zone can be compared i n s i g n f i c a n c e to an unexplored d a l m a t i o n i t e 
pipe i n the Noranda area. D e t a i l e d follow-up i s s t r o n g l y recommended. 

In e a r l y June, Cominco staked at l e a s t two c l a i m blocks 
to cover t h i s a l t e r a t i o n zone but f a i l e d t o record the claims 
w i t h i n the r e q u i r e d time p e r i o d . No e x p l o r a t i o n was conducted 
and t h e i r reasons f o r not recording are unknown. 
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RECOMMENDATIONS 

Work conducted on the Moyie P r o j e c t i n 1978 was designed 
to form the basi s f o r a longer term program, i f merited. Results 
from 1978 j u s t i f y c o n t i n u a t i o n o f the p r o j e c t . During 1979, the 
program should f o l l o w three l i n e s of a t t a c k : 
1) southward c o n t i n u a t i o n o f r e g i o n a l mapping and sampling 
2) d e t a i l e d ground follow-up of t a r g e t s acquired by s t a k i n g 

i n 1978 
3) airborne EM/mag surveys of s e l e c t e d favourable areas. 

These recommendations are described i n greater d e t a i l below. 
Pro j e c t e d costs have been o u t l i n e d i n the 1978 - 79 budget r e p o r t . 

1) Regional Work 

Reconnaissance mapping and sampling should be continued 
southward i n Idaho-Montana t o at l e a s t l a t i t u d e 48°30'. This 
work would define and i n v e s t i g a t e the southern i n t e r s e c t i o n o f 
the Lower A l d r i d g e contact and the Moyie A n t i c l i n e . 

Some a d d i t i o n a l mapping and sampling i s re q u i r e d to 
f i l l gaps w i t h i n the U.S.A. area covered q u i c k l y during 1978. 

2) D e t a i l e d Follow-up 
a) The NW, Pete, and Tourm claims should be i n v e s t i g a t e d by 

d e t a i l e d mapping, geophysics and geochemistry. I f merited, 
diamond d r i l l i n g could be conducted i n the l a t e summer or 
e a r l y f a l l . 

b) Geochemical zones C to G should be prospected and sampled 
i n greater d e t a i l . Geophysical anomalies r e s u l t i n g from 
the surveys proposed below w i l l r e q u i r e i n i t i a l i n v e s t i g a t i o n . 
Claims should be acquired i f and where merited. 
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3) Airborne Surveys 

Combined EM/mag surveys of the Aerodat-type are recommended 
f o r the Mt. Mahon area (82-G-4W) and the St. Eugene/Cominco 
JV property (82-G-5W). 

The Mt. Mahon area i s u n d e r l a i n by the i n t e r s e c t i o n of 
the Lower A l d r i d g e contact and the Moyie a n t i c l i n e - a g e o l o g i c a l 
s e t t i n g very s i m i l a r to the S u l l i v a n Mine area. Unfortunately, 
geochemical response i s f l a t and outcrop i s very sparse (±10%). 
Airborne geophysics i s proposed to provide an a d d i t i o n a l parameter 
i n e v a l u a t i o n of the area. I t i s recognized that the value of 
the survey could be l i m i t e d by the g e n t l y - d i p p i n g nature of 
the sediments. However, using the S u l l i v a n as a model, t a r g e t s 
are expected to be equidimensional, magnetic and conductive. 

There i s no modern geophysical coverage of the St. Eugene/ 
Cominco JV property at Moyie Lake. E x p l o r a t i o n of the property 
cannot be considered adequate without t h i s i n formation. An 
airborne survey i s proposed as the most e f f i c i e n t method o f 
gaining the r e q u i r e d coverage. New t a r g e t s might be defined. 
A l t e r n a t i v e l y , a lack of s i g n i f i c a n t anomalies would l a r g e l y 
e l i m i n a t e the merit of m a i n t a i n i n g the ground. 

For the moment, s t r i c t d e f i n i t i o n of the survey areas 
i s deferred. Both proposed areas cover f o l d noses and f l i g h t 
l i n e s i n two d i r e c t i o n s would be p r e f e r a b l e . Cominco have 
been approached t o share the cost of the survey at Moyie Lake. 
Dependent upon t h e i r p a r t i c i p a t i o n , the survey areas w i l l be 
defined b a l a n c i n g costs against adequate coverage. 
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CQNCLUSION 

Results of the 1978 program provide the framework f o r 
an ongoing p r o j e c t i n southeastern B. C. and Idaho-Montana. 
With d e f i n i t i o n of the Lower A l d r i d g e contact, we have acquired 
a u s e f u l t o o l i n the search f o r another S u l l i v a n deposit. 
(There i s very l i t t l e reason to b e l i e v e that the Kimberly 
occurrence i s unique.) Despite t h i s new e x p l o r a t i o n guide, 
discovery o f s i g n i f i c a n t m i n e r a l i z a t i o n w i l l be d i f f i c u l t and 
w i l l r e q u i r e a f i r m committment of both time and funds. Without 
a strong committment, the p r o j e c t w i l l have l i t t l e chance of success. 
I t i s recognized that t h i s committment must be rated against 
other p r o j e c t s which might y i e l d a more r a p i d r e t u r n . 

B. D. Simmons 
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