
INFORMAL NOTES ON A VISIT TO NORTHAIR, 23-25th. JULY, -1980,, 

INTRODUCTION 

The w r i t e r was asked by Mr. M.P. Dickson, Vice President - OperatjL^ns_ 
of N o r t h a i r Mines to v i s i t the mine area and to review the geology, with 
p a r t i c u l a r emphasis on e x p l o r a t i o n . To t h i s end the area was v i s i t e d on 
J u l y 23 to 25th, i n c l u s i v e . These notes f i r s t record and then d i s c u s s 
the impressions obtained. I t i s proposed to dispense with the c o n v e n t i o n a l 
" L o c a t i o n " , "Access", e t c . , s i n c e those to whom these notes are d i r e c t e d 
know more about such matters than the w r i t e r . 

The work c a r r i e d out to date has been conducted i n a competent and 
p r o f e s s i o n a l manner and, f r a n k l y , so f a r as N o r t h a i r i s concerned (Brandy 
i s a separate problem), I do not see any simple s o l u t i o n s (comparable, say, 
to " D r i l l the f l a n k s o f the m i n e r a l i z e d , zone. P e r i o d " ) . The f o l l o w i n g 
comments represent a free i n q u i r y , a c a s t i n g about, i n hopes o f f i n d i n g 
something l i k e the p r o v e r b i a l unturned stone, some lead worth f o l l o w i n g . 

At the r i s k o f seeming e x c e s s i v e l y simple I would l i k e to enumerate 
the b a s i c elements o f the problem - namely, t h a t o f m a i n t a i n i n g the con
t i n u e d e x i s t e n c e o f N o r t h a i r - and e i t h e r propose s o l u t i o n s o r suggest 
where and how they might be sought. E x p l o r a t i o n i s by i t s very nature 
a h i g h l y d i s o r g a n i z e d , almost random bu s i n e s s , and attempts to analyse 
procedures i n e v i t a b l y seem s t r a i n e d or a r t i f i c i a l . 

E x p l o r a t i o n may be considered i n terms o f the time a v a i l a b l e . At 
N o r t h a i r time might be viewed as s h o r t - and long-term - " s h o r t " meaning, 
roughly, up to s i x months, and " l o n g " meaning from s i x months to as f a r 
ahead as one can reasonably p r o j e c t , or about two years. I gather i t 
i s understood by a l l i n v o l v e d t h a t i f e x p l o r a t i o n i n the short term does 
not pay o f f , the o p p o r t u n i t y to operate long-term may not come about. 

E x p l o r a t i o n can be conducted at s e v e r a l l e v e l s or s c a l e s . One l e v e l 
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o r s c a l e , the broadest, i n v o l v e s the search f o r areas b e l i e v e d f o r one 
reason or another to be favourable f o r mineral occurrence. Once an area(s) 
has been i d e n t i f i e d and "ground" a c q u i r e d , the d e t a i l e d search f o r an econ
omic d e p o s i t ( s ) begins. This i s i n i t s e l f a m u l t i - s t a g e process, but as
suming a mineral d e p o s i t i s found (or a property c o n t a i n i n g an i d e n t i f i e d 
d e p o s i t acquired) e x p l o r a t i o n of the d e p o s i t grades i n t o development, i e . , 
p r e p a r a t i o n f o r mining. G e n e r a l l y o r g a n i z a t i o n s engaged i n e x p l o r a t i o n 
s imultaneously conduct a l l these l e v e l s of e f f o r t . 

The d e f i n i t i o n of what c o n s t i t u t e s a favourable area and how they are 
sought i s not o f concern here because N o r t h a i r i s beyond that stage, ob
v i o u s l y being such an area i t s e l f . 

W i t h i n such an area, the search f o r a minable d e p o s i t , or f o r r e p e t i t 
ions i f one has been found - i s a three stage process which might be char
a c t e r i z e d as c o n s i s t i n g of t a r g e t i d e n t i f i c a t i o n , s e l e c t i o n or r a t i n g , 
and t e s t i n g . Target i d e n t i f i c a t i o n i n v o l v e s geology, geochemistry or 
geophysics or a combination of these techniques. (Target i d e n t i f i c a t i o n 
has a good deal i n common w i t h the s e l e c t i o n o f favourable areas: the 
d i f f e r e n c e i s e s s e n t i a l l y a matter o f s c a l e . ) T y p i c a l l y more t a r g e t s are 
found than can be t e s t e d i n the time o r w i t h the money and personnel a v a i l 
a b l e , and the t a r g e t s must be r a t e d i n order to decide which deserve to be 

t e s t e d . The r a t i n g o r s e l e c t i o n process a l s o i n v o l v e s some combination o f 
geology, geophysics and geochemistry, but l o g i c a l l y i t should not r e l y on 
the techniques used f o r t a r g e t i d e n t i f i c a t i o n . Those t a r g e t s given the 
h i g h e s t p r i o r i t y are then t e s t e d by a s u i t a b l e means, such as t r e n c h i n g , 
d r i l l i n g and f i n a l l y mining. As i m p l i e d above, t h i s procedure i s i n p r i n 
c i p l e the same whether seeking a new d e p o s i t or extensions and/or r e p e t i t i o n s 
o f a developed ore body, although the p r a c t i c e i s l i a b l e to vary i n these 
s i t u a t i o n s . 

No doubt the reader has noted a general correspondence between v a r i o u s 
phases o f these three ways o f l o o k i n g at e x p l o r a t i o n i n v o l v i n g time, s c a l e 
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and procedure. E x p l o r a t i o n which stands any chance o f success i n as 
short a p e r i o d as s i x months i n e v i t a b l y r e f e r s to an e s t a b l i s h e d p r o p e r t y , 
almost c e r t a i n l y one with reserves (whether or not they are being mined). 
Probably the e x p l o r e r has i n mind seeking extensions or r e p e t i t i o n s of 
known ore and most l i k e l y the hope i s that i d e n t i f i e d t a r g e t s ( e x i s t i n g 
geochemical and/or geophysical anomalies, etc.) can be "up-rated" and 
shown to merit t e s t i n g . The correspondence i s not exact, however. The 
g e o l o g i c a l study which was begun r e c e n t l y (and i s e s s e n t i a l l y a long-term 
measure) has the p o t e n t i a l to a i d the e x p l o r a t i o n o f the known orebodies 
and/or improve the r a t i n g o f a l r e a d y i d e n t i f i e d geochem or geophysical 
anomalies ( i e , could a s s i s t s h o r t - t e r m ) . 

I propose to review the N o r t h a i r area i n terms of time s c a l e and 
t a r g e t - h a n d l i n g o n l y "(since the s u b j e c t matter o f what I have c a l l e d 
l e v e l s o f e x p l o r a t i o n can e i t h e r be covered under these two headings or 
i s precluded b y c o n f i n i n g the d i s c u s s i o n to the N o r t h a i r p r o p e r t y ) . 

The w r i t e r would l i k e to acknowledge the generous a s s i s t a n c e of a l l 
who worked to make t h i s review p o s s i b l e . These i n c l u d e Messers Dickson, 
John M i c h e l , A l Boon, Dave Brace, Wayne Ash, Roy Wares and Mr. J i m McLeod 
who b r i e f e d the w r i t e r i n Vancouver. Without t h e i r u n s t i n t i n g help i t 
would not have been p o s s i b l e to conduct t h i s review. Nothing which f o l 
lows should be construed as c r i t i c i s m o f the mine pers o n n e l . One o f the -
perhaps the o n l y - s t r e n g t h ( s ) which an " o u t s i d e r " b r i n g s to a study of t h i s 
nature i s the o b j e c t i v i t y o r detachment which non-involvement can p r o v i d e . 
T h i s s i t u a t i o n a l s o has i t s p i t f a l l s . The w r i t e r cannot know what was, or 
what was not, done and, more i m p o r t a n t l y , why. What now seems to have been 
an e r r o r o f omission or commission may not have so appeared a month or a 
year ago. Circumstances change, and so should responses. Before l e a v i n g 
t h i s s u b j e c t the w r i t e r would l i k e to repeat what was w r i t t e n above, namely, 
th a t a very favourable impression o f the standards o f the work performed 
to date was obtained; i t w i l l not be easy to improve on. 
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NORTHAIR MINE AREA 

General Statement 

As time i s o f the essence, I propose to touch on the subject o f time 
l i m i t a t i o n s f i r s t and then turn to t a r g e t handling. 

E x p l o r a t i o n Time Scale 

Short-Term 

A glance at p l a n s , l o n g i t u d i n a l s e c t i o n s , e t c . , i n d i c a t e d that the 
amount o f d r i l l i n g designed to t e s t the depth extension o f the m i n e r a l i z e d 
zone and/or f o r p a r a l l e l r e p e t i t i o n s (a hole c o l l a r e d some way from the 
zone so as to o b t a i n depth does both) exceeds the amount o f d r i l l i n g per
formed along the s t r i k e - roughly, to the north and south. I t seem to. 
me t h a t i t would be worthwhile to even up the r e c o r d , w i t h or without 
s p e c i f i c t a r g e t s (see "Targets", below). 

Since w r i t i n g the for e g o i n g I have r e c e i v e d a copy o f Roy Wares's 
f i r s t weekly r e p o r t i n which he c h a r a c t e r i z e s the Warman-Manifold d e p o s i t s 
as p o s s i b l y occupying " s i g m o i d a l - d i l a t a n t " zones and he noted t h a t , i f 
s u s t a i n e d , t h i s view suggests e x p l o r a t i o n "along s t r i k e has l e s s v a l i d i t y 
than e x p l o r a t i o n t o the south o f the v e i n s , l o o k i n g f o r an en echelon 
r e p e t i t i o n s " . The p o i n t i s w e l l taken and t h a t i s o f course the o b j e c t 
o f the study he i s undertaking - namely, to r e s o l v e such q u e s t i o n s . Never 
t h e l e s s the general t r u t h o f the g e n e r a l i z a t i o n made i n the previous para
graph s t i l l stands and I b e l i e v e i t behooves those i n v o l v e d to review the 
i m p l i c a t i o n s . When o n - s t r i k e e x p l o r a t i o n i s conducted, a zone - and not 
j u s t a p l a n a r s u r f a c e - i s i n e v i t a b l y covered. And there i s no reason why 
e x p l o r a t i o n could not " l e a n " toward the south, to cover the p o s s i b i l i t y 
Roy p e r c e i v e s . In any event, t h i s i s an example o f j u s t the k i n d o f wide 
rang i n g o r open minded approach which i s needed. 
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Examination o f d r i l l cores stacked at various places on the N o r t h a i r 
property r e v e a l s the presence o f quartz v e i n s , sulphide zones and weathered 
i r o n carbonates (?) which have not been s p l i t f o r assaying. (No c r i t i c i s m 
o f those i n v o l v e d i s i m p l i e d here: some o f these features are o n l y v i s i b l e , 
or are more obvious, because the core i s weathered.) This s t a t e of a f f a i r s 
gives added emphasis to the d e s i r a b i l i t y of r e - o r g a n i z i n g core i n a s u i t a b l e 
storage area (see " M i s c e l l a n e o u s " , below). And, more to the p o i n t , " i n 
t e r e s t i n g " zones could be sampled while t h i s work i s i n progress, the core 
t e s t e d w i t h an u l t r a - v i o l e t l i g h t and, as Roy Wares proposed, a s c i n t i l l o 
meter. 

While Dave Brace, Roy Wares and the w r i t e r were examining a l o n g i 
t u d i n a l s e c t i o n o f the mine we a l l more-or-less simultaneously commented 
on the p o s s i b i l i t y t h a t the d i s t r i b u t i o n o f metal values might (probably?) 
bear(s) some r e l a t i o n s h i p to the form of the " v e i n system". One o f the 
best ways of i n v e s t i g a t i n g t h i s p o s s i b i l i t y - and of l a y i n g the ground
work f o r i d e n t i f y i n g and t e s t i n g what a n a l y s i s r e v e a l s as favourable areas -
i s through the use o f what I c a l l C o n o l l y S e c t i o n s " ( C o n o l l y , 1936, - see 
Attachment 1). I t i s b e l i e v e d t h a t , u s i n g a v a i l a b l e i n f o r m a t i o n , the r e 
q u i s i t e procedures c o u l d be c a r r i e d out by the mine s t a f f i n a matter o f 
a few weeks o r i n the s h o r t term. 

Other short term measures which c o u l d be taken (and which l a r g e l y 
have to do w i t h the r a t i n g and t e s t i n g o f i d e n t i f i e d EM, AEM and geochem 
t a r g e t s w i l l be d i s c u s s e d below i n the s e c t i o n t i t l e d "Targets". 

Long-Term 

Long term e x p l o r a t i o n at the N o r t h a i r Mine r e f e r s p r i n c i p a l l y to the 
re-study being undertaken by Roy Wares i n c o - o p e r a t i o n w i t h Dave Brace, 
Jum McLeod, Glen White and o t h e r s . Consequently i t i s too e a r l y to say 
much about the outlook. A couple o f comments might be made concerning 
method. However p r e s s i n g the demands o f time, pains should be taken at 
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the outset to organize e x i s t i n g data. Maps and a i r photos should be look
ed f o r and indexed. Extreme care should be taken over the choice o f format, 
s c a l e s , e t c . , o f plans and s e c t i o n s . In t h i s regard the value of the o l d 
t r i e d - a n d - t r u e conventions, d e s c r i b e d i n textbooks such as McKinstry's 
"Mining Geology" and Peter's " E x p l o r a t i o n and Mining Geology", should not 
be underestimated.* 

Owing to the l i m i t a t i o n s o f time, care should be taken to have the 
requirements o f s h o r t - and longer-term e x p l o r a t i o n support or r e - i n f o r c e 
each other, where p o s s i b l e , eg., sample m i n e r a l i z e d zones while o r g a n i z i n g 
the d r i l l core f o r the b e n e f i t o f the long-term study. 

E x p l o r a t i o n " Targets" 

General 

In the sense explained i n the I n t r o d u c t i o n t h i s s e c t i o n i s i n some 
re s p e c t s a restatement of the f o r e g o i n g , except t h a t i t views the problem 
from a d i f f e r e n t standpoint. Regardless of the time f a c t o r , e x p l o r a t i o n 
may be defined as the f i n d i n g , r a t i n g and t e s t i n g o f t a r g e t s . Since the 
N o r t h a i r p r o p e r t y c o n t a i n s numerous unt e s t e d t a r g e t s - mostly geochemical 
and geophysical anomalies - I propose to d i s c u s s r a t i n g f i r s t , f o l l o w e d 
by " f i n d i n g " ( i d e n t i f i c a t i o n ) . T e s t i n g , which g e n e r a l l y b o i l s down t o 
t r e n c h i n g , d r i l l i n g and "mining", i s f a i r l y obvious and need not be con
s i d e r e d at a l l . 

R a t i n g Targets 

As noted i n the I n t r o d u c t i o n , almost any type o f e x p l o r a t i o n - pros
p e c t i n g , g e o l o g i c a l reconnaissance or mapping, geochemical and geophysical 
surveys - tend to lead to the i d e n t i f i c a t i o n o f t a r g e t s . G e n e r a l l y i t 
i s i m p r a c t i c a l to t e s t them a l l and some means o f r a t i n g or sc r e e n i n g 
t a r g e t s must be found. In many r e s p e c t s t h i s i s the most c r i t i c a l phase 

* The experienced g e o l o g i s t should not f e e l h i m s e l f above r e f r e s h i n g h i s 
memory about such apparently simple matters. I c o u l d c i t e w i t h examples 
from both Canada and the U.S. cases where t h e i r n e g l e c t l e d to s e r i o u s 
and expensive problems. 
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i n a l l e x p l o r a t i o n . Although l o g i c a l l y i t f o l l o w s the search f o r t a r g e t s 
i t i s t r e a t e d f i r s t here, because, thanks to the r e s u l t s of previous ef
f o r t s , many t a r g e t s have already been i d e n t i f i e d on the N o r t h a i r ground 
and r a t i n g them or s e l e c t i n g those which seem to deserve f u r t h e r work i s 
of paramount importance. (In terms o f the t i m e - s c a l e employed above t h i s 
step would probably be regarded as short term.) 

Most of what i n the N o r t h a i r area might be regarded as known or iden
t i f i e d t argets c o n s i s t of geochemical ( t y p i c a l l y , Cu, Zn, Pb, with some 
Au and Ag) or geophysical (EM, mag or SP) "anomalies". 

In the course of c o n v e r s a t i o n most of those i n v o l v e d expressed some 
d i s s a t i s f a c t i o n with the screening and s e l e c t i o n o f such f e a t u r e s . Although 
the m i n e r a l i z a t i o n i n the N o r t h a i r area was o r i g i n a l l y found through the use 
o f geochemistry, l i t t l e i f any of the metals employed i n the i n i t i a l surveys 
were shed by the p r i n c i p a l ore body. Given the steepness o f the s l o p e s , 
t h i c k n e s s of cover and r e l a t i v e p a u c i t y o f a c i d - f o r m i n g s u l p h i d e s (to 
leach/and permit the t r a n s p o r t of metals) t h i s i s perhaps not s u r p r i s i n g . 
In a d d i t i o n , owing to the low s u l p h i d e content and p o o r l y developed banding 
the m i n e r a l i z a t i o n i s l i a b l e to be an i n d i f f e r e n t conductor, and not es
p e c i a l l y amenable to d e t e c t i o n and hence s c r e e n i n g by the most commonly used 
ge o p h y s i c a l methods (except, perhaps, i f m i n e r a l i z a t i o n occupies a f i s s u r e 
which i s a l s o a water course?). R a t i n g the i d e n t i f i e d anomalies (plus any 
new examples which might be found by the pending AEM and AM surveys) t h e r e 
f o r e c o n s t i t u t e s a problem. As a r e s u l t the need to sharpen e x i s t i n g t o o l s 
and/or f i n d new ones seems to be i n d i c a t e d . 

The means of r a t i n g a v a i l a b l e t a r g e t s are the same as those employed 
to f i n d them i n the f i r s t p l a c e , namely, geology, geochemistry and geo
p h y s i c s . As a general p r i n c i p l e I b e l i e v e however t h a t anomalies should 
not be screened i n terms of the p r o p e r t y by which they are d e f i n e d . The 
reasoning behind t h i s a s s e r t i o n i s p a r t l y l o g i c a l or semantic and p a r t l y 
p r a c t i c a l . "Anomalous", l i k e "unique" f o r example i s a s u p e r l a t i v e 
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a d j e c t i v e . I t makes no more sense to speak o f poor, moderate and good 
anomalies than to r e f e r to unique, very unique and most unique (although, 
r e g r e t t a b l y , both have crept i n t o the language!). In p r a c t i c a l terms 
one cannot r a t e EM and copper anomalies, e t c . , i n terms of e l e c t r i c a l con
d u c t i v i t y or copper content because value ( s i z e and tenor) of deposits 
and c o n d u c t i v i t y and geochemical response do not r e v e a l " p o s i t i v e cor
r e l a t i o n s " - ore d e p o s i t s can be e x c e l l e n t conductors to non-conductors 
and many good conductors are not ore or even m i n e r a l i z a t i o n * . D i t t o with 
geochemical responses and m i n e r a l i z a t i o n . 

So the question becomes whether some (other?) means can be found to 
screen the known geochem and geophysical anomalies. Since a t t e n t i o n was 
f i r s t drawn to the area through the use o f geochemistry, i t seems reasonable 
to s t a r t with that method. 

As noted above there seems to be general agreement t h a t the screening 
o f geochemical anomalies composed o f p r e c i o u s - and/or (non-ferrous) base-
metals leaves something to be d e s i r e d . One s o l u t i o n . w o u l d be to t r y to 
f i n d an i n d i c a t o r of t r a c e r metal(s) w i t h which to improve d i s c r i m i n a t i o n . 
T h i s might begin w i t h s e m i - q u a n t i t a t i v e analyses f o r 30 or so metals of 
a few samples o f ore f o l l o w e d o f course by some experimentation. Such 
analyses might a l s o r e v e a l the presence o f h i t h e r t o unsuspected economic
a l l y r e c o v e r a b l e metals. (Roy Wares has suggested t h a t the environmental 
impact statement i n the o r i g i n a l f e a s i b i l i t y r e p o r t might c o n t a i n the b a s i c 
i n f o r m a t i o n r e q uired.) 

From the outset the w r i t e r formed the impression that mercury might 
be a u s e f u l index metal and subsequently noted w i t h i n t e r e s t t h a t both 
M i l l e r and White made favourable comments on mercury responses - without 
f o l l o w i n g through. A f t e r " c a l i b r a t i o n " i n s u i t a b l e areas mercury sampling 
cou l d p r o v i d e a method by which geochemical, g e o p h y s i c a l and even g e o l o g i c a l 
t a r g e t s could be r a t e d . (This i s not meant to imply t h a t any one technique 
i s l i a b l e to prove d i a g n o s t i c . ) Since i t i s proposed t h a t mercury be used 

* There i s , of course, a d i f f e r e n c e between a "good conductor" and a "good 
anomaly". 
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because Cu-Zn-Pb (-Au-Ag) may not be r e l i a b l e as i n d i c a t o r s o f min e r a l 
i z a t i o n , the use of mercury to screen anomalies c o n s i s t i n g o f one or more 
of these metals i n v o l v e s something of a " c i r c u l a r f a l l a c y " and some thought 
should be given to the best approach to adopt. 

Should surveys using mercury (or any other metal) appear to be u s e f u l , 
they could a l s o be used f o r t a r g e t i d e n t i f i c a t i o n (next s e c t i o n ) . 

In l i g h t o f the developing concensus about the d i f f e r e n t s t r i k e s of 
bedding, f o l i a t i o n and v e i n s , i t might be f e a s i b l e to screen some of the 
geophysical anomalies (EM and SP) simply i n terms o f shape or plan-form. 
Anomalies which are mode up of " f o r k e d " or "angular" segments could r e 
f l e c t both bedding and f o l i a t i o n or shearing (which could house m i n e r a l 
i z a t i o n ) . 

I d e n t i f i c a t i o n 

Although the r e s u l t s o f a g e o l o g i c a l study could ( i n the short term) 
i n f l u e n c e the r a t i n g o f i d e n t i f i e d t a r g e t s ' o r r e v e a l the presence i n e x i s t 
i n g cores of unsuspected m i n e r a l i z a t i o n , such a job i s p r i n c i p a l l y d i r e c t e d 
toward the i d e n t i f i c a t i o n o f new t a r g e t s and i s t h e r e f o r e f a i r l y long-term. 
The proposed AEM and AM survey co u l d c o n f i r m the presence or otherwise 
enhance the standing o f e x i s t i n g anomalies and d e t e c t new ones. By the 
same token i f mercury sampling should prove u s e f u l f o r screening known 
t a r g e t s , the method cou l d a l s o be used i n an attempt to f i n d new t a r g e t s . 

Before l e a v i n g the subject o f t a r g e t i d e n t i f i c a t i o n I would l i k e to 
i n s e r t some remarks on the r o l e o f geology o r the way i n which geology i s 
used. (The p r i n c i p l e s i n v o l v e d here a l s o r e f e r to the s e l e c t i o n o f fav
ourable areas as d i s t r i c t s . The d i f f e r e n c e , as noted above, i s c h i e f l y 
one of s c a l e . ) 

I t has become f a s h i o n a b l e to make a great deal of " g e n e t i c models" 
or "conceptual models" and to a s s e r t t h a t they p r o v i d e the best or the 
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o n l y b a s i s f o r an e x p l o r a t i o n program. In my op i n i o n • n o t h i n g could be 
f a r t h e r from the t r u t h . A gene t i c model i s the poorest o f a l l s t a r t i n g 
p o i n t s f o r an e x p l o r a t i o n program. This p o i n t i s o f such fundemental 
importance as to j u s t i f y e x p l a n a t i o n . Perhaps the e a s i e s t way to make 
t h i s p o i n t i s to c i t e a s p e c i f i c example. 

The most recent i s s u e o f "Mining J o u r n a l " ( J u l y 25, 1980, p. 75) -
the misunderstanding i s so general that one could probably f i n d examples 
i n a recent copy of any p e r i o d i c a l p i cked up at random - reported that 
two Canadian companies are e x p l o r i n g the Ogafau gold p r o p e r t y l o c a t e d i n 
South Wales. The gold i s reported to be " a s s o c i a t e d w i t h p y r i t e and arseno-
p y r i t e i n conformable saddle r e e f [ s i c ] , i n c r o s s - c u t t i n g quartz veins and 
i n a b l a c k carbonaceous p y r i t i c s h a l e " . The r e p o r t went on, "Recent i n 
v e s t i g a t i o n o f the m i n e r a l i z a t i o n at Ogafau suggests t h a t both the p y r i t i c 
s h a l e and the P y r i t i c Lode, c o n t a i n gold which i s not r e l a t e d to th a t o f 
the quartz v e i n i n g . I f a syngenetic or d i a g e n e t i c o r i g i n o f the gold can 
be demonstrated - i n d i c a t i n g that the a u r i f e r o u s s u l p h i d e s form an i n 
t e g r a l p a r t of. the black shale d e p o s i t s - i t c o u l d have important i m p l i c 
a t i o n s so f a r as the f u t u r e e x p l o r a t i o n o f the area i s concerned s i n c e 
the m i n e r a l i z a t i o n could be p a r t o f a more e x t e n s i v e s t r a t i f o r m type o f 
d e p o s i t " . 

The p o i n t I wish t o make o f course i s th a t I s i s p e r f e c t l y f e a s i b l e 
to conduct e x p l o r a t i o n i n the area without worrying about g e n e t i c t h e o r i e s . 
I f the a u r i f e r o u s s u l p h i d e s look l i k e an i n t e g r a l p a r t o f the bla c k s h a l e s , 
one c o u l d q u i t e simply proceed w i t h e x p l o r a t i o n on the assumption ("working 
hypothesis") that they are - e s p e c i a l l y s i n c e the n o t i o n i s not e x a c t l y 
r e v o l u t i o n a r y . Much m i n e r a l i z a t i o n occurs i n bl a c k (carbonaceous) s h a l e s , 
i n c l u d i n g gold (numerous occurrences i n nort h e r n Nevada, South A f r i c a , 
Western A u s t r a l i a ) , gold-uranium (parts o f Witwatersrand), uranium, copper-
s i l v e r - z i n c , e t c . ( K u p f e r s c h i e f e r ) , vanadium (Mina Ragra, Per u ) , and so on. 
G e o l o g i s t s argued f o r 50 years over the o r i g i n o f the go l d i n the Rand be
f o r e r e a c h i n g the present concensus and, i n t e r e s t i n g l y enough, s u c c e s s f u l l y 
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conducted e x p l o r a t i o n while the "wrong" g e n e t i c theory h e l d sway I 

I could c i t e other examples and r e l a t e s t o r i e s to emphasize t h i s 
p o i n t ad i n f i n i t u m , but I do not wish to f l o g the p r o v e r b i a l deceased 
horse and t h i s one example w i l l be made to serve f o r now. 

Those engaged i n e x p l o r a t i o n should attempt to c h a r a c t e r i z e the t a r 
g e t ^ ) o f choice as a c c u r a t e l y and as o b j e c t i v e l y as p o s s i b l e - l o o k i n g 
f o r f e a t u r e s which stand a chance o f being recognized on the appro p r i a t e 
s c a l e - and then seek areas which c o n t a i n the d e s i r e d e m p i r i c a l l y d e f ined 
c h a r a c t e r i s t i c s . S u i t a b l e features i n c l u d e both gross or o v e r a l l l i t h o -
l o g i c a l s u i t e s and s p e c i f i c host r o c k s , e s p e c i a l l y those l i k e l y to give 
r i s e to outcrops, to be mentioned i n l i t e r a t u r e o r to respond to r e g i o n a l 
geophysical surveys; composition and p h y s i c a l p r o p e r t i e s o f m i n e r a l i z a t i o n ; 
a n t i c i p a t e d or demonstrable geochemical and geophysical responses; assoc
i a t e d types o f m i n e r a l i z a t i o n , and so on. This approach i s a p p l i c a b l e to 
v i r t u a l l y every conceivable type o f m e t a l l i c and n o n - m e t a l l i c minerals 
d e p o s i t and to every s c a l e , ranging from t h a t o f favourable regions or 
d i s t r i c t s , through p r o p e r t i e s to i n d i v i d u a l ore bodies or t a r g e t s - by which 
i s g e n e r a l l y meant " d r i l l - t a r g e t " . 

General Remarks on Geology 

The assemblage o f rock exposed at N o r t h a i r i s f a i r l y t y p i c a l o f what 
were once c a l l e d greenstones and subsequently e u g e o s y n c l i n a l v o l c a n i c and 
sedimentary rocks (which o f course have been moderately deformed and r e g i o n 
a l l y metamorphosed). (This was f i r s t w r i t t e n before Roy Wares's r e p o r t 
o f f i n d i n g "banded i r o n formation i n c h l o r i t i c t u f f s " , a d i s c o v e r y which 
supports the comparison j u s t made.) Today such rocks would probably be 
i d e n t i f i e d by many or most authors as ocean f l o o r o r i s l a n d arc d e p o s i t s . 
I p r e f e r the non-genetic "greenstone". Experience teaches that such rocks 
host a l a r g e number o f p r e c i o u s - and base-metal d e p o s i t s o f a wide v a r i e t y 
o f types. Precious-metal deposits found i n such rocks i n c l u d e d i s s e m i n a t i o n s 
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and " v e i n s " (concordant and d i s c o r d a n t ) i n mafic to f e l s i c v o l c a n i c s , 
c l a s t i c sediments such as greywacke, s i l t s t o n e and s h a l e , and i r o n form
a t i o n s , e s p e c i a l l y the carbonate f a c i e s o f same. (Roy Wares's reference 
to a "halo o f f e r r o a n dolomite and a n k e r i t e " i s i n t r i g u i n g i n t h i s con
n e c t i o n . ) Base metal deposits found i n such rocks i n c l u d e i r o n formations 
( i e . , mined f o r i r o n ) and p o l y m e t a l l i e massive p y r i t i c s u l p h i d e s . 

Greenstones are t y p i c a l l y deformed and metamorphosed ("eugeosynclinal" 
r e f e r r i n g to one of the two major assemblages or s u i t e s thought to have 
been l a i d down i n the e a r l y stages of mountain-building and l i k e l y t h e r e f o r e 
to have gone through at l a s t one episode o f deformation, e t c . ) . Most o f 
the mineral d e p o s i t s o f t h i s general type which have been s t u d i e d have been 
found to e x h i b i t metamorphic t e x t u r e s and, presumably, were exposed to 
n e a r l y the complete range o f g e o l o g i c a l processes i d e n t i f i e d w i t h or b e l i e v e d 
to c h a r a c t e r i z e orogeny - i n c l u d i n g igneous i n t r u s i o n , deformation, meta-
morphism and " 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 " . Although the c h a r a c t e r i s t i c s 
of the groups o f d e p o s i t s as a whole are w e l l understood, the nature and 
a f f i l i a t i o n s o f i n d i v i d u a l examples may be obscure. The example o f i r o n 
f ormations, perhaps the l e a s t c o n t r o v e r s i a l o f . a l l the d e p o s i t s c i t e d , may 
be noted, numerous i r o n d e p o s i t s i n upper New York s t a t e , s o u t h - c e n t r a l 
M i s s o u r i and n o r t h e r n Sweden being regarded as "magmatic s e g r e g a t i o n s " 
(from f e l s i c magmas y e t ! ) , although they e x h i b i t many o f the f e a t u r e s o f 
banded i r o n formations. In B.C. l a t e P a l a e o z o i c to e a r l y Mesozoic green
stones have been i n t r u d e d by a t y p i c a l l y l a t e - o r o g e n i c , c a l c - a l k a l i n e "minor 
g r a n i t e s " which host porphyry (molybdenum) m i n e r a l i z a t i o n and i t would 
s c a r c e l y be s u r p r i s i n g to f i n d areas e x h i b i t i n g c h a r a c t e r i s t i c s o f both 
types o f m i n e r a l i z a t i o n (not to mention some o t h e r s ) . * 

So f a r as the N o r t h a i r area i s concerned the Warman and M a n i f o l d zones 
are b e l i e v e d to represent some v a r i e t y o f greenstone-type p r e c i o u s - and base-
metal d e p o s i t - p o s s i b l y m o dified by subsequent deformation and metamorphism. 
The Discovery zone i s t e n t a t i v e l y regarded as having massive s u l p h i d e 

* Some m i n e r a l i z a t i o n i n the Brandy area could have porphyry copper af
f i l i a t i o n s , f o r example - see below. 
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a f f i l i a t i o n s or a f f i n i t i e s . The reasons f o r a r r i v i n g at the l a t t e r con
c l u s i o n are both p o s i t i v e o r a f f i r m a t i v e and "n e g a t i v e " , namely: 

1. - The appearance of the m i n e r a l i z a t i o n which l o o s e l y resembles 
massive sulphides ( t h i s suggestion could be t e s t e d to some ex
tent by checking whether or not the s t r a t i g r a p h i c zoning of 
metals which i s t y p i c a l l y developed i n massive sulphides i s 
pr e s e n t ) . 

2. - The nature o f the host rocks. 

5. - "A process o f e l i m i n a t i o n " . The m i n e r a l i z a t i o n i n the Dis
covery zone i s not "carbonate-hosted" (Pb-Zn-Cu); not Cu (Ni) 
i n a la y e r e d mafic rock; not Cu (Ag) i n p l a t e a u b a s a l t s ; not 
Cu (Ag-Zn-Pb) i n a (bituminous) s h a l e ; not a "red-bed" Cu de p o s i t 
not a "porphyry" Cu (Mo); e t c . A l l t h a t i s l e f t i s s t r a t a -
bound, massive, p y r i t i c s u l p h i d e s ! 

The reader may have noted that i n keeping w i t h the dictum p r e v i o u s l y 
l a i d down I have t r i e d to c h a r a c t e r i z e the host rocks as o b j e c t i v e l y as 
p o s s i b l e and have s a i d nothing about the genesis o f the host rocks or the 
m i n e r a l i z a t i o n except i n s o f a r as the nomenclature o f geology makes t h i s 
unavoidable.* 

* When we " d e s c r i b e " a rock as a b a s a l t we are making at l e a s t one and 
probably two i n f e r e n c e s : one, the rock i s "igneous" or " i s b e l i e v e d to 
have c o n s o l i d a t e d from a melt"; and two, the rock i s probably e x t r u s i v e 
( i t i s o f course p o s s i b l e to have b a s a l t dykes and s i l l s which i s why I 
wrote "probably" two). This i s inescapable because the t h r e e f o l d c l a s s i 
f i c a t i o n o f rocks i n t o igneous, sedimentary and metamorphic gToups i s 
d e r i v e d from the i n f e r r e d mode o f o r o g i n . The nomenclature o f geology i s 
permeated w i t h examples o f such " l o g i c " . The o n l y s o l u t i o n i s a complete 
r e v i s i o n o f the vocabulary, but t h i s i s not about to happen. Indeed, the 
s i t u a t i o n i s g e t t i n g worse i n s t e a d o f b e t t e r w i t h p e r f e c t l y good words l i k e 
greywacke being d i s p l a c e d by " t u r b i d i t e " and c h e r t or limestone by " e x h a l i t e " 
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BRANDY AREA 

General 

As before i t i s proposed to dispense with the usual conventions. I f 
the reader i s not f a m i l i a r with the area, "background" can be obtained 
from L i t t l e (1974) and M i l l e r (1979). 

It i s a good deal e a s i e r to disc u s s the Brandy than the N o r t h a i r area -
p a r t l y because l e s s i s known about the former(!) and p a r t l y because i t 
cont a i n s a t a n g i b l e t a r g e t which i s s t i l l being explored. I propose to 
begin w i t h a b r i e f review o f t h i s e x p l o r a t i o n and then take up the Brandy 
area i n general. 

S i l v e r A d i t 

In terms o f the c a t e g o r i e s employed i n res p e c t o f the N o r t h a i r area 
the work being c a r r i e d out at the S i l v e r A d i t i s o f course short term and 
ta r g e t t e s t i n g . There appears to have been some u n c e r t a i n t y about the 
nature o f the t a r g e t - the m i n e r a l i z a t i o n exposed i n the a d i t and re v e a l e d 
by d r i l l i n g l o c a t e d nearby - and, hence, the best way to pursue i t . 

The pale cream to white, weakly m i n e r a l i z e d M f e l s i t e " ( ? ) exposed i n 
the a d d i t and d r i l l cores resembles n o t h i n g so much as thoroughly weathered 
m i n e r a l i z a t i o n . * (The o x i d a t i o n , f r a c t u r i n g , and so on, which are common 
at s h a l l o w depths, tend to obscure d e t a i l s . ) The rocks seera t o have been 
sheared and crushed - p o s s i b l y more than once? - and l a r g e l y a l t e r e d to 
bleached c l a y s , presumably by a c i d produced through the o x i d a t i o n o f a c i d -
producing sulphides ( t y p i c a l l y p y r i t e , p y r r h o t i t e and c h a l c o p y r i t e ) . I f 
so, the presence o f some p y r i t e i s "anomalous". S p h a l e r i t e and galena on 
the other hand are r e l a t i v e l y s t a b l e and t h e i r p r e s e r v a t i o n i s not at var i a n c e 

* The e x i s t e n c e o f deeply weathered m a t e r i a l suggests t h a t the immediate area 
was probably not g l a c i a t e d . How the ne a r - s u r f a c e rocks excaped g l a c i a t i o n i s 
a matter f o r s p e c u l a t i o n , which need not concern us here. Examples i n Canada 
of d e p o s i t s with preserved leached cappings and secondary c h a l c o c i t e blankets 
i n c l u d e t h ^ Casino porphyry copper i n the Yukon and the B orebodies at the Heath 
S t e e l (massive s u l p h i d e " p r o p e r t y i n the Bathurst-Newcastle d i s t r i c t . 
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with the suggestion made here.* 

A b r i e f examination o f p o r t i o n s of two o f the holes d r i l l e d i n the 
v i c i n i t y o f the S i l v e r A d i t revealed the presence o f the f o l l o w i n g success
ion (from top to bottom o f the d r i l l h o l e s ) : 

greenstone 
mottled pink and green rock 
h a e m a t i t i c greenstone 
o x i d i z e d m i n e r a l i z a t i o n ( ? ) ( " f e l s i t e " ) 
"quartz porphyry" 

The quartz porphyry i s l i g h t brown to tan i n c o l o u r , laminated or 
f o l i a t e d ( ? ) , and conta i n s l e n t i c u l a r quartz "eyes" which measure 2 or 5 mm 
long and tend to be elongated p a r a l l e l to the l a y e r i n g . This i s i d e n t i c a l 
to the quartz ( f e l d s p a r ) c r y s t a l ( l i t h i c ) t u f f which i s the most t y p i c a l 
rock type i n many massive sulphide d i s t r i c t s (eg., B a t h u r s t , N.B.; Shasta, 
C a l i f . ; Jerome, A r i z . ; C e n t r a l Sweden; Rio T i n t o , Spain; to name only -a 
few i n a very l a r g e group). • 

The p o s i t i o n o f the leached zone(?) suggests i t i s (a) conformable -
at l e a s t i n these two holes and (b) i n keeping w i t h the common, but by no 
means u n i v e r s a l , l o c a t i o n o f m i n e r a l i z a t i o n i n r e l a t i o n to a f e l s i c v o l c a n i c 
u n i t , i e . , at or near the top. The n o t i c a b l e amount o f haematite i n the 
"greenstone" o v e r l y i n g the leached (?) zone accords w i t h the c h a r a c t e r i s t i c 
a s s o c i a t i o n w i t h massive sulphides o f e x c e p t i o n a l amounts o f s i l i c a , i r o n 
and manganese (oxides, carbonates, e t c . ) . The mottled rock c o n s i s t s o f 
"kn o t s " (aggregates) o f c h l o r i t e 5 to 10 mm across s e t i n a pale pink matrix 
but i t was not otherwise examined c l o s e l y . S ince the u n i t has a very 
s i n g u l a r appearance, i t could be a u s e f u l "marker". One r e c e i v e s the 
impression that the succession i s normal - "right-way-up" - o r , i n other 
words, that the suc c e s s i o n "youngs" o r " f a c e s " to the west. 

* An up-to date review o f the e f f e c t s o f o x i d a t i o n and weathering on mineral 
d e p o s i t s with suggestions f o r f a r t h e r r e a d i n g may be found i n the text by 
Peters a l r e a d y c i t e d ("Exploration and Mining Geology". Chap. 5, p. S5-120. — 
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Taken i n sum, a l l these observations suggest the e x i s t e n c e of a l a y e r 
or bed o f s t r a t i f o r m m i n e r a l i z a t i o n which s t r i k e s N-S and dips to the west 
at about 55 degrees, the near-surface e x p r e s s i o n of the zone being thoroughly 
weathered to a depth which i s so f a r unknown. 

Some o f the u n i t s i n t h i s succession could be magnetic (eg., the haem-
a t i t i c greenstone or the mottled rock) and the r e s u l t s of the proposed AM 
survey might provide a means of t r a c i n g them to the north and south of the 
S i l v e r A d i t . The area of the S i l v e r A d i t might be a good place to e x p e r i 
ment with mercury geochemistry by sampling the " t r a c e " of the m i n e r a l i z a t i o n . 
(Of course, even i f t h i s m i n e r a l i z a t i o n c o n t a i n s mercury, i t does not f o l l o w 
t h a t the d i s s i m i l a r m a t e r i a l at N o r t h a i r does so too.) 

I f the S i l v e r A d i t " f e l s i t e " i s a weathered and o x i d i z e d sulphide de
p o s i t , i t c o u l d c o n t a i n a zone o f secondary or supergene m i n e r a l i z a t i o n at 
the i n t e r f a c e o f o x i d i z e d m a t e r i a l and the primary s u l p h i d e s . One of the 
o b j e c t i v e s o f e x p l o r a t i o n should be to i n v e s t i g a t e t h i s p o s s i b i l i t y . And 
needless to say, the m i n e r a l i z e d zone - whether i t i s a concordant bed or 
a d i s c o r d a n t v e i n - i s not l i k e l y to be uniform i n width and grade. ' F i n d i n g 
shoots (chutes) of b e t t e r width and grade should be one o f the major o b j e c t 
i v e s o f e x p l o r a t i o n i n the area. T h i s , o f course, i s where a i d s such as 
EM and geochem come i n handy. 

Brandy Area i n General 

Dave Bruce and others (eg., M i l l e r , 1979) have r e p o r t e d t h a t the area 
l y i n g at l e a s t as f a r to the n o r t h o f the S i l v e r A d i t as the Tedi P i t con
t a i n s s c a t t e r e d m i n e r a l i z a t i o n . E x p l o r i n g t h i s area o b v i o u s l y c o n s t i t u t e s 
a l a r g e r and/or " l o n g e r " term o b j e c t i v e f o r work i n the Brandy area. S u i t 
able methods would seem to i n c l u d e AEM and AM ( f o r geology, i f not m i n e r a l 
i z a t i o n ) , geochemistry, and geology. In any event, i t seems prudent to t r y 
to l e a r n from the S i l v e r A d i t area and then to proceed a c c o r d i n g l y . 
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General Remarks on Geology-
While the nature and a f f i l i a t i o n s o f the " f e l s i t e " exposed i n the 

S i l v e r A d i t may be i n doubt, the l i t h o l o g y o f the Brandy area i s g e n e r a l l y 
suggestive of a massive sulphide environment. M i l l e r and others noted the 
presence of limestone - i n places a l t e r e d to skarn - i n the Brandy area. 
Although limestones are uncommon (not unknown) i n massive sulp h i d e host 
rocks of Precambrian age, they do occur widely i n P a l a e o z o i c and younger 
hosts. For t h i s and other reasons the w r i t e r drew a t t e n t i o n to d e p o s i t s 
and host rocks which e x h i b i t some of the c h a r a c t e r i s t i c s of both p y r i t i c 
massive s u l p h i d e s and carbonate-hosted l e a d - z i n c m i n e r a l i z a t i o n (Gilmour, 
1976). Examples i n c l u d e Montauban-les-Mines, Quebec, and Balmat and 
Edwards, New York (both G r e n v i l l e or Precambrian); the l e a d - z i n c d e p o s i t s 
o f the C e n t r a l Pyrenees ( O r d . - S i l . ) ; Meggen and Rammelsberg i n West Germany 
(Devonian); Tynagh, I r e l a n d ( C a r b o n i f e r o u s ) ; Campo Morado, Guerrero, Mexico; 
and the Balabac I s l a n d s , P h i l i p p i n e s (Cretaceous). In s h o r t , the e x i s t 
ence o f carbonate rocks, marls, e t c . , i s not p a r t i c u l a r l y at v a r i a n c e w i t h 
a Mesozoic massive sulphide s e t t i n g . 

M i l l e r drew a t t e n t i o n to m i n e r a l i z a t i o n , i n the M i l l s i t e area f o r ex
ample, which i s r e m i n i s c e n t i n some re s p e c t s to t h a t o f porphyry copper 
d e p o s i t s (1979, p. 103). This need not be a matter f o r s u r p r i s e . I have 
a l r e a d y remarked t h a t i n B.C. and the U.S. Northwest porphyry coppers are 
a s s o c i a t e d w i t h p l u t o n s which i n t r u d e " e u g e o s y n c l i n a l " (greenstone) b e l t s . 
The Sam Goosly d e p o s i t , f o r example, seems to e x h i b i t f e a t u r e s o f both 
massive s u l p h i d e and porphyry copper-molybdenum d e p o s i t s . The m i n e r a l i z a t i o n 
c o n s i s t s o f s c a t t e r e d f i n e - g r a i n e d s u l p h i d e s i n t u f f a c e o u s greywacke, s i l t -
stone and shale of the " e u g e o s y n c l i n a l " T a k l a - H a z e l t o n Group thought to be 
J u r a s s i c i n age. The l a y e r e d rocks are i n t r u d e d by monzonite and gabbro-
monzonite stocks which have been dated as e a r l y T e r t i a r y and are b e l i e v e d 
to have porphyry a f f i n i t i e s . The Heracles s i l v e r p r o s p e c t , l o c a t e d i n the 
Cuddy Mountains about 100 miles northwest o f B o i s e , Idaho - l i k e w i s e has 
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both massive s u l p h i d e and porphyry f e a t u r e s . And, no doubt, there are 
ot h e r s . I t seems to me q u i t e conceivable - even probable, given the l o c a l 
geology - the the Brandy (and N o r t h a i r ) d i s t r i c t s could c o n t a i n two or more 
superimposed rock assemblages and t h e i r a s s o c i a t e d m i n e r a l i z a t i o n . This 
suggestion could "account f o r " some of the features which appear to have 
puzzled a few previous workers. 
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MISCELLANEOUS 

It i s proposed i n t h i s s e c t i o n to note i n passing what might be c a l l e d 
" O r g a n i z a t i o n a l and A d m i n i s t r a t i v e " matters. I t was obvious from the con
v e r s a t i o n s that these subjects had a l r e a d y been d i s c u s s e d and most r e s o l v e d 
by those i n v o l v e d . They are merely mentioned f o r the " r e c o r d . 

Arrangements were made at the time of the w r i t e r ' s v i s i t to have the 
Northair-Brandy area flown with a i r photos on a s c a l e of 1 i n . to 800 f t . 
I t was a l s o proposed that r e a d i l y a c c e s s i b l e survey s t a t i o n s , the base l i n e 
c l a i m c o m e r s , e t c . , be " p a n e l l e d " (marked so t h a t the l o c a t i o n s w i l l be 
v i s i b l e on the photos). Roy Wares suggested t h i s might be a u s e f u l job 
f o r the new surveyors to perform as i t would a l s o serve to i n t r o d u c e them 
to the area. The d e s i r a b i l i t y of g a t h e r i n g core to a c e n t r a l l o c a t i o n , 
p r o v i d i n g p r o t e c t i o n , and so on, was b r i e f l y d i s c u s s e d , and i t i s under
stood that plans to conduct t h i s v i t a l task are a l r e a d y on hand. The need 
to provide Roy Wares with a v e h i c l e and the d e s i r a b i l i t y o f f i n d i n g a w e l l -
rounded h e l p e r were a l s o b r i e f l y noted. These proposals too seemed to 
meet w i t h the approval of those i n a u t h o r i t y . 

13th August, 1980 
Tucson, A r i z o n a . 

Signed: 
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