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Dear Dave: 
I enclose my rep o r t on the Seneca deposit and r e l a t e d aspects of 
e x p l o r a t i o n i n the Harrison v o l c a n i c rocks. The report sets out 
a summary of -what T bel i e v e are the c r i t i c a l g e o l o g i c a l r e l a t i o n 
ships and f a c t o r s to be considered, as w e l l as some main conclu
sions and suggestions or recommendations. I t s substance i s much 
as we discussed during my v i s i t except f o r two s l i g h t r e v i s i o n s 
or a d d i t i o n s . 
F i r s t l y , as I again vent over a l l the data i n preparing the r e p o r t , 
I became l e s s convinced that a d d i t i o n a l d r i l l i n g at Seneca o f f e r s 
s i g n i f i c a n t hopes of expanding the tonnage. T s t i l l f e e l (and 
have recommended) that the p o s s i b i l i t y of a n o r t h e a s t e r l y f a u l t e d 
extension i n the area north of the "38 showing" should be d r i l l 
t e s t e d . This p o s s i b i l i t y , however would r e q u i r e n o r t h e a s t e r l y , 
or at l e a s t e a s t e r l y c l a s t t r a n s p o r t , rather than southwesterly 
as your study suggested, hence i s not i n accord with what l i t t l e 
o b s e r v a t i o n a l data we have. I r e a l i z e however that your study i s 
p r e l i m i n a r y , not complete f o r a l l holes and perhaps not as compre
hensive as would be d e s i r a b l e i n regard to i t s a p p l i c a b i l i t y to 
the fragmental ore, as w e l l as to the f u l l t h ickness of t h e i r 
f o o t w a l l fragmental rocks. For t h i s reason I am s t i l l w i l l i n g to 
recommend the d r i l l i n g to the northeast. D r i l l i n g f o r "down d i p " 
and "down transport d i r e c t i o n 1 ' extensions of the known m i n e r a l i z 
a t i o n to the southeast, a l s o s t i l l o f f e r s some hope, but p r i o r holes 
have already tested the main areas where t h i s might occur. There 
remain one or two open d i r e c t i o n s where narrow extensions might 
continue to the southeast, and T have suggested these f o r c o n s i d 
e r a t i o n as p o s s i b l e d r i l l l o c a t i o n s . In summary however, T cannot 
see r e a l l y a t t r a c t i v e p o s s i b i l i t i e s f o r a d d i t i o n a l tonnage at 
Seneca i t s e l f . 



-2-

Secondly, e x p l o r a t i o n f o r other transported ore bodies w i l l be 
d i f f i c u l t , expensive and e s s e n t i a l l y " b l i n d 1 1 . The best hope 
would be to c l e a r l y e s t a b l i s h t r a n s p o r t d i r e c t i o n f o r the sulphide 
c l a s t s , then f o l l o w the i n d i c a t e d trend (southeastward?) with g r i d 
d r i l l i n g . Tf t h i s i s to be attempted i t would be d e s i r a b l e to 
r e - d r i l l a few holes i n t h i c k , w e l l mineralized parts of the known 
body, to obtain new "complete-as-possible" cores f o r c l a s t count, 
s i z e and l i t h o l o g y s t u d i e s . I have mentioned t h i s as a p o s s i b i l i t y 
f o r c o n s i d e r a t i o n i f e x p l o r a t i o n f o r other transported sulphide 
bodies i s to be attempted." 

In t h i s regard I have included i n my report a plan map showing the 
d i s p o s i t i o n of primary and transported ore bodies at Euchans, w i t h 
an accompanying t a b l e that l i s t s t h e i r tonnage, grade and depth. 
This i s simply f o r comparative purposes i f e x p l o r a t i o n f o r other 
transported ore bodies at Seneca i s contemplated. The map and t a b l e 
are not properly d r a f t e d as I have no f a c i l i t i e s (or s k i l l ) here: 
perhaps you could have the map f i n i s h e d there f o r i n c l u s i o n i n the 
r e p o r t . The tabulated data might be included on the map i t s e l f . 
Please l e t me have a copy of whatever r e s u l t s from t h i s . 
I t h i n k that i s a l l f o r now. Thanks f o r a l l your help during my 
v i s i t , and please a l s o thank. B i l l Howell. T am sending t h i s 
d i r e c t l y to you as I don't know whether E a r l w i l l be back at work 
yet - a l s o because you are d i r e c t l y involved i n any case. Please 
give my regards to K a r l . I hope the operation was s u c c e s s f u l and 
that he w i l l be back to work s h o r t l y . 

Best regards, 

R. W. Hutchinson 
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Conclusions and Recommendations 

1. Regional e x p l o r a t i o n — f o r massive sulphides throughout 
the e n t i r e area of the H a r r i s o n v o l c a n i c s o f f e r s a t t r a c 
t i v e p o s s i b i l i t i e s and i s recommended. I t probably 
merits higher p r i o r i t y than a d d i t i o n a l d r i l l i n g at the 
Seneca occurrence. Present work on the north and north 
extension g r i d s should be continued, t a r g e t s should be 
t e s t e d , and coverage should be expanded f a r t h e r to the 
n o r t h . 

2 . L i m i t e d a d d i t i o n a l d r i l l i n g f o r extensions of known 
m i n e r a l i z a t i o n at Seneca i s warranted, but does not o f f e r 
a t t r a c t i v e p o s s i b i l i t i e s f o r g r e a t l y enlarged tonnage. 
D r i l l i n g should t e s t f o r a p o s s i b l e f a u l t e d extension of 
the known m i n e r a l i z a t i o n to the northeast, i n the area 
north of the 38 showing. Two, at most, three short holes 
are recommended to evaluate t h i s as yet untested p o s s i b i l i t y 
Two a d d i t i o n a l holes should be considered to t e s t f o r 
southeastward extension of known good m i n e r a l i z e d sections 
i n holes 15 and 3 1 . I f d r i l l e d , these would r e n u i r e deep 
holes and should be l o c a t e d somewhere between holes ^6 
and 33) &nd between holes 33 and 3 5 . Southeastward exten
sions are the most probable because of the i n d i c a t e d . 
southeastward t r a n s p o r t d i r e c t i o n of fragmental c l a s t s . 

3 . The Seneca deposit c o n s i s t s p r i m a r i l y of secondary f r a g 
mental type sulphides. Due to t i l t i n g that produced the 
present e a s t e r l y d i p s , i t s primary sulphide source to the 
northwest was u p l i f t e d and has probably been removed by 
e r o s i o n . E x p l o r a t i o n f o r t h i s source t h e r e f o r e appears 
u n a t t r a c t i v e and i s not recommended. 
E x p l o r a t i o n f o r other s i m i l a r concentrations of fragmental 
ore along the southeastward, transport d i r e c t i o n should be 
considered, but w i l l be d i f f i c u l t and expensivei I f t h i s 
approach i s to be pursued three holes should probably be 
r e - d r i l l e d i n the known deposit to provide core f o r sulphide 
c l a s t s t u d i e s . This would provide b e t t e r d e f i n i t i o n of 
c l a s t t r a n s p o r t d i r e c t i o n as a guide to g r i d d r i l l i n g that 
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should then t e s t the areas i n the "down flow' 1 d i r e c t i o n . 
The d i s p o s i t i o n and r e l a t i o n s h i p s of primary and secon
dary fragmental massive sulphide orebodies at Buchans 
and i n Japan are p e r t i n e n t and should be app l i e d i f t h i s 
approach i s to be adopted at S ene ca • 

I I . Summary 
1. I n t r o d u c t i o n 

At the request of Mr. E a r l Dodson of Chevron Minerals 
S t a f f i n Vancouver, the w r i t e r made a two day v i s i t to B r i t i s h 
Columbia from November 15 to 18, 197&- On November 16, the Seneca 
and IAM sulphide occurrences and surrounding areas were examined i n 
the f i e l d w ith D. A r s c o t t and W. Howell of Chevron s t a f f . On 
November 17, a l l data p e r t a i n i n g to Chevron's work i n the area, 
i n c l u d i n g r e s u l t s of p r i o r work by former owners were reviewed at 
Chevron's Vancouver o f f i c e s . Geology of the area and of the Seneca 
deposit was discussed at length with A r s c o t t and Howell. I t i s 
d i f f i c u l t and undesirable to base f i n a l conclusions about the 
complex Seneca deposit on such a b r i e f review, but t h i s report 
summarizes the w r i t e r ' s main conclusions and recommendations a r i s 
ing from i t . 

2. Seneca 
The Seneca sulphide body i s a t y p i c a l p o l y m e t a l l i c or 

Kuroko-type deposit i n e s s e n t i a l l y undeformed and unmetamorphosed 
J u r a s s i c volcanic-sedimentary rocks of the H a r r i s o n Group. I t has 
many features c h a r a c t e r i s t i c of such deposits i n c l u d i n g h i g h l y 
a l t e r e d , veined and weakly mineralized f o o t w a l l f e l s i c fragmental-
p y r o c l a s t i c rocks, v a r i a b l y s i l i c e o u s - t u f f a c e o u s - s e d i m e n t a r y s t r a t a 
r e l a t i v e l y unaltered hanging w a l l a n d e s i t i c v o l c a n i c s , and a 
massive sulphide body that c o n s i s t s p a r t l y of secondary, fragmental 
conglomerate type m i n e r a l i z a t i o n . This body s t r i k e s n o r t h e r l y and 
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dips gently e a s t e r l y i n t o a steeply r i s i n g mountain slope. The 
body has been e x t e n s i v e l y d r i l l e d by previous owners p r i o r to 
Chevron's tenure and although no tonnage e s t i n a t e i s warranted 
based on t h i s work, r e s u l t s suggest that some 800,000 tons grad
ing about 7% Zn and 1% Cu are present. The body ranges up to 
about 30 f e e t t h i c k but i s extremely v a r i a b l e i n both thickness 
and grade from hole to hole. Core recovery during d r i l l i n g was 
poor, p a r t i c u l a r l y i n mine r a l i z e d s e c t i o n s , and the core has been 
s p l i t f o r assay, e x t e n s i v e l y scavenged, taken f o r m i n e r a l o g i c a l 
study e t c . L i t t l e remains, which i n h i b i t s d i r e c t study of the 
important and d i s t i n c t i v e fragmental type m i n e r a l i z a t i o n . 

A p a r t i a l study of c l a s t s i z e d i s t r i b u t i o n i n f o o t w a l l 
fragmental rocks by D. A r s c o t t however, suggests that fragments 
have been transported from a primary source that l a y to the nort h -
northwest. Distance of transport i s unknown, but very coarse 
yellow ore (oko) c l a s t s i n the exposed body suggest very short 
d i s t a n c e s , although t h i s i s an i n t u i t i v e judgement and i s not w e l l 
founded. A t o p o g r a p h i c a l l y low area l i e s northwest of the exposure 
and a primary sulphide source here would have been e r o s i o n a l l y 
removed. Moreover, small trenches on the f r i n g e of t h i s area ex
pose s t r o n g l y a l t e r e d and veined f o o t w a l l rock (M-W between 10 and 
I I S ) , and s i m i l a r f l o a t has been located f a r t h e r downslope below 
the area. This suggests a f o o t w a l l vent i n t h i s l o c a t i o n and pro
vides a d d i t i o n a l support f o r the p o s s i b i l i t y of a former primary 
massive sulphide source above t h i s vent, now e r o s i o n a l l y removed. 

The exposed body has been complexly f a u l t e d , and d e t a i l s 
of f a u l t movement are unknown. I t i s p o s s i b l e however, that a 
n o r t h e r l y extension of the main exposure may have been f a u l t e d 



upward and o f f s e t r e l a t i v e l y to the east. This might e x p l a i n the 
l o c a t i o n of a second weakly min e r a l i z e d exposure near d r i l l hole 
3 8 , north of which i s an extensive covered area that has not been 
d r i l l t e s t e d . This i n t e r p r e t a t i o n would imply e a s t e r l y to nor t h 
e a s t e r l y c l a s t t r a n s p o r t of the fragmental sulphides however, 
hence 5s not f u l l y i n accorcUwith r e s u l t s of the clast s i z e study. 
Nevertheless t h i s p o s s i b i l i t y merits d r i l l t e s t i n g . 

P r i o r d r i l l i n g i n the down-transport and down-dip d i r e c 
t i o n has not completely closed o f f m i n e r a l i z a t i o n , but has l i m i t e d 
the p o s s i b i l i t i e s . A d d i t i o n a l holes somewhere between #S*46 and 
33? and between #S33 a n d 3!? would t e s t f o r southeasterly extensions 
of i n t e r e s t i n g m i n e r a l i z a t i o n i n e a r l i e r h o l e s . Three very deep 
holes about a h a l f mile to the east were a l l d i s c o u r a g i n g , but 
may have been d r i l l e d too f a r north of the down-transport trend. 

Fragmental ore bodies of t h i s type i n Japan and at Buchans 
Newfoundland, c o n s i s t of i s o l a t e d pods, r i c h i n transported 
sulphide c l a s t s that occur along the down-transport trend f o r 
distances of as much as 6,000 f e e t . They were formed by dense 
deb r i s flows derived from primary ore bodies on the f l a n k s of 
rhyodacite domes. The flows were presumably set i n motion by 
continu i n g volcanism i n the domes and c a r r i e d p r e v iously-deposited 
s u l p h i d e , b a r i t e and r h y o l i t e c l a s t s down paleoslope, d e p o s i t i n g 
them i n paleotopographic depressions. 

E x p l o r a t i o n f o r deposits of t h i s type i n v o l v e s con
s i d e r a t i o n of two p o s s i b i l i t i e s ; 

1) l o c a t i n g the primary, i n - s i t u sulphide c l a s t source 
2) l o c a t i n g other down-transport secondary, fragmental 

or conglomerate ore concentrations 
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At Seneca a l l a v a i l a b l e i n f o r m a t i o n suggests that the primary, i n -
s i t u ore source lay to the northwest, i . e. at lower topographic 
e l e v a t i o n s and down slope from the transported sulphide body. I t 
has t h e r e f o r e probably been eroded and chances f o r 1) above appear 
remote. Chances f o r 2) above merit c o n s i d e r a t i o n , but are of 
questionable merit c o n s i d e r i n g r e s u l t s to date. I t must be r e 
cognized that e x p l o r a t i o n f o r secondary fragmental ores i s complex 
and methods of approach are l i m i t e d . Geophysical systems are of 
r e s t r i c t e d use at Seneca as p r i o r t e s t r e s u l t s have i n d i c a t e d . 
Geochemistry i s u n l i k e l y to r e f l e c t the deep- , bu r i e d , b l i n d s u l 
phide bodies beneath a cover of hanging w a l l v o l c a n i c rocks. Best 
methods as used i n Japan and at Buchans are g r i d d r i l l i n g , p a r t 
i c u l a r l y along the flow or transport d i r e c t i o n as determined by 
d e t a i l e d s t u d i e s of the fragmental sulphides (and rock types) them
selv e s . There i s no way however, of p r e d i c t i n g the s i z e , grade or 
spacing of the transported ore concentrations. Nor i s there any 
way of p r e d i c t i n g the p o s s i b l e spacing or l o c a t i o n s of other paleo-
topographic depressions down the flow d i r e c t i o n where fragmental-
type sulphides may have accumulated. I f t h i s approach i s to be 
applied at Seneca, then i t might be d e s i r a b l e to r e d r i l l three or 
four holes i n t o known ore i n t e r s e c t i o n s , emphasizing maximum core 
recovery. D e t a i l e d c l a s t s i z e , o r i e n t a t i o n and l i t h o l o g y studies 
on the new core should then be used to d e f i n e transport d i r e c t i o n . 
Grid d r i l l i n g i n the d e f i n e d , down-flow d i r e c t i o n would then be 
required f o r f o l l o w up. 

Simply f o r comparative purposes a map i s attached showing 
the s i z e and s p a t i a l d i s p o s i t i o n at Buchans, Newfoundland of various 
secondary fragmental-type orebodies i n r e l a t i o n to t h e i r known 
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primary source orebody. 

3- Regional Considerations 
Regional e x p l o r a t i o n p o s s i b i l i t i e s f o r other massive 

sulphide bodies of both primary and secondary type i n the 
H a r r i s o n v o l c a n i c rocks appear to be very a t t r a c t i v e . The 
f o l l o w i n g points are p e r t i n e n t to t h i s assessment: 

i ) The H a r r i s o n v o l c a n i c b e l t i s a "roof pendant" Of 
Mesczoic v o l c a n i c rocks w i t h i n the Coast Range 
I n t r u s i o n s l i k e the one that contains the important 
B r i t t a n i a Mine to the northwest. In other words, 
v o l c a n i c rocks of s i m i l a r age, type and geologic 
s e t t i n g are proven hosts to important massive s u l 
phide d e p o s i t s . 

i i ) The Seneca deposit o f f e r s "proof p o s i t i v e " of the 
presence of primary and secondary fragmental sulphide 
bodies i n the H a r r i s o n rocks. 

i i i ) There i s abundant evidence i n the area north and 
northeast of Seneca (IAM claims etc.) of other 
e x t e n s i v e , hydrothermally-altered and veined f o o t w a l l 
v o l c a n i c rocks. These are i n t e r p r e t e d to represent 
other vent areas f o r hydrothermal brines discharged 
to the sea f l o o r during "Harrison volcanism". I t i s 
probable that t h i s a c t i v i t y formed primary (and sec
ondary fragmental-type) massive sulphide bodies, and 
these should be preserved i n places where uneroded 
hanging w a l l rocks remain above the a l t e r e d f o o t w a l l 
v o l c a n i c s . 

i v ) Geochemical work and. prospecting on the Seneca north 
g r i d and north g r i d extension has revealed i n t e r e s t i n g 
anomalous i n d i c a t i o n s , as w e l l as two " f l o a t occurrences" 
of massive sulphides. 

v) Despite i t s r e l a t i v e a c c e s s a b i l i t y and proximity to 
e s t a b l i s h e d basic i n f r a s t r u c t u r e f a c i l i t i e s , the area 
of the H a r r i s o n v o l c a n i c s has not p r e v i o u s l y received 
thorough e x p l o r a t i o n coverage. 

Considering these favorable aspects, a thorough progra.m 
of r e g i o n a l e x p l o r a t i o n f o r massive sulphides i n the H a r r i s o n 
v o l c a n i c s i s warranted. Reconnaisance geochemical, geophysical, 
and g e o l o g i c a l coverage apparently works w e l l i n d e f i n i n g i n t e r e s t i n g 
areas f o r d e t a i l e d e x p l o r a t i o n . This program i s probably more 
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a t t r a c t i v e and merits higher p r i o r i t y than immediate a d d i t i o n a l 
d r i l l i n g at the Seneca deposit i t s e l f . 
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