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INFORMAL NOTES ON A VISIT TO NORTHAIR -

SEPT. 19-12, 1980 

PaJL &1' I woo/*. 
INTRODUCTION 

The aggendum o f the w r i t e r ' s recent v i s i t to N o r t h a i r was a p p r o x i 
mately as f o l l o w s : 

Sept. 9 - A.yi. and P.M. Mr. Roy Wares showed i n the f i e l d the r e 
s u l t s of h i s recent mapping. 

10 - A.M. S i g n i f i c a n c e of mapping reviewed i n o f f i c e . 
P.M. Mr. Dave Brace d e s c r i b e d to R.W. and w r i t e r the 

s t a t u s of work a t Brandy. 
11 - A.M. Mr. P l e n Dickson, R.W. and P.O. v i s i t e d outcrops 

i n the western p o r t i o n of the N o r t h a i r p r o p e r t y . 
P.M. P.D., Mr John M i c h e l , R.W., D.3., and P.O. d i s 

cussed e x p l o r a t i o n at N o r t h a i r and Brandy, w i t h 
p a r t i c u l a r r e f e r e n c e to d r i l l i n g at N o r t h a i r . 

I t i s proposed i n the f o l l o w i n g notes to review some of the s i g n i f i 
cant f e a t u r e s o f these c o n v e r s a t i o n s w i t h the v a r i o u s people i n v o l v e d i n 
e x p l o r a t i o n a t N o r t h a i r and Brandy. Except f o r the f i r s t s e c t i o n d e a l 
i n g w i t h c l a s s i f i c a t i o n s , the comments are made more-or-less i n the o r d 
er i n which they arose i n the c o n v e r s a t i o n s w i t h v a r i o u s p a r t i e s . 
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CLASSIFICATION OF MINERAL DEPOSITS 

The primary reason f o r t r y i n g to c l a s s i f y m i n e r a l d e p o s i t s i s to t r y 
to a n t i c i p a t e what problems might be encountered - by comparison w i t h 
s i m i l a r occurrences elsewhere, to p r e d i c t what r e p e t i t i o n s and/or other 
types o f m i n e r a l i z a t i o n might e x i s t i n the neighbourhood, and the l i k e . 
I t i s not (repeat, not'. ) to "prove" some g e n e t i c theory or o t h e r . 

Most m i n e r a l d e p o s i t s can be pigeon-holed w i t h ease. The N o r t h a i r 
d e p o s i t i s anomalous i n t h a t r e s p e c t , e x h i b i t i n g , as i t does, some ambig
uous f e a t u r e s and r e s i s t i n g ready i d e n t i f i c a t i o n . In a p r e v i o u s r e p o r t 
the w r i t e r argued t h a t the v e i n s at N o r t h a i r share important f e a t u r e s 
w i t h many base- and p r e c i o u s - m e t a l d e p o s i t s i n greenstone b e l t s . While 
base-metals d e p o s i t s i n t h i s s e t t i n g are of two p r i n c i p a l types (namely, 
c o n c e n t r a t i o n s of Cu and Mi i n mafic flows and l a y e r e d mafic i n t r u s i o n s , 
and Au-Ag-Cu-Zn-Pb ( p o l y m e t a l l i c ) massive p y r i t i c s u l p h i d e s i n v o l c a n i c 
and/cr sedimentary r o c k s ) , p r e c i o u s - m e t a l d e p o s i t s d i s p l a y a wide v a r i e t y 
of " h a b i t s " . -(And, j u s t to complicate t h i n g s , massive s u l p h i d e s may 
grade toward p r e c i o u s - m e t a l occurrences by way of the accumulations of 
g o l d and s i l v e r i n l e n s e s and v e i n s of s i l i c a a s s o c i a t e d w i t h some of the 
former, eg, B u t t l e Lake mine, Vancouver I s . ; Home mine, Noranda; and 
I r o n King mine, Yavapai Co., Arizona.) In the circumstances, then, the 
enigmatic nature of the N o r t h a i r d e p o s i t should not come as too much of a 
s u r p r i s e . The i m p r e s s i o n t h a t i t i s some type of greenstone type occur
rence was r e i n f o r c e d by the r e c o g n i t i o n by Roy Wares of f e r r u g i n o u s s e d i 
ments (?) c o n s i s t i n g of magnetite and c h l o r i t e (?) or v a r i o u s f i n e - g r a i n e d 
i r o n s i l i c a t e s . (Since, at a h i n t of metamorphism, the i r o n s i l i c a t e s 
i n an i r o n f o r m a t i o n convert to c h l o r i t e , the d i s t i n c t i o n i s probably not 
very important.) Besides the p o t e n t i a l f o r o t h e r d e p o s i t s of p r e c i o u s 
metals t o occur, the area must a l s o considered to be favourable f o r the 
l o c a l i z a t i o n of massive s u l p h i d e s . T h i s c o n c l u s i o n means, i n t u r n , t h a t 
the r e s u l t s of ground and a i r b o r n e EM (and Mag?) surveys c o u l d be of d i r e c t 
use i n e x p l o r a t i o n and need not be regarded o n l y as keys to the general geo 
logy. This theme w i l l be r e v i v e d i n connection w i t h geochemistry (below). 
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NOMENCLATURE 

Su r e l y i t i s not necessary to defend the need f o r the most p r e c i s e 
nomenclature a t t a i n a b l e w i t h the means a t hand, to p o i n t out, f o r example 
that there w i l l be f a t chance of g e t t i n g a handle on the shape and r e l a t 
i o n s h i p s of rocks u n i t s - and, consequently, of conducting e x p l o r a t i o n 
r a t i o n a l l y - i f v a r i o u s workers use d i f f e r e n t , terms (some of which must 
be wrong'.) f o r the same rocks encountered i n the f i e l d and i n d r i l l core. 

Having emphasised t h a t t r u i s m , i t must be acknowledged t h a t fragment 
a l rocks - whether or not of v o l c a n i c d e r i v a t i o n - pr e s e n t some of the 
most d i f f i c u l t problems of nomenclature i n a l l of geology. A l l the more 
reason f o r t a k i n g p a i n s . The d i f f i c u l t y , as w i t h so many g e o l o g i c pro
blems , a r i s e s from the i n f e r e n t i a l nature of terminology. Thus, a f r a g -
mental limestone may be an i r . t r a f e i n a t i o n a l conglomerate {or b r e c c i a ) , a 
(reef?) t a l u s d e p o s i t , s o l u t i o n c o l l a p s e brecc i a , e t c . , depending t o i t s 
r e l a t i o n s to adjacent rock u'ii';s and i t s i n f e r r e d mode of o r i g i n . Tread 
m g the mine f i e l d of hypothesis i s bad enough, but one mus t a l s o be aware 
of - and t r y to a l l o w f o r - the bias of s p e c i a l i s t s . Chert i s commonly 
i d e n t i f i e d by sedimentary pe t r o l e g i s t s as a sediment,- by volcano l o g i s t s 
as a f i n e v o l c a n i c ash or dust. The problem was nowhere b e t t e r s t a t e d 
than by Moorehouse when he wrote: 

T u f f s and p y r o c l a s t i c s are igneous rocks e j e c t e d d u r i n g v o l c a n i c 
e x p l o s i o n s of g r e a t e r or l e s s v i o l e n c e , but they are de p o s i t e d i n 
a i r or water and so share the c h a r a c t e r i s t i c s , s t r u c t u r e and a s s o c i 
a t i o n of sediments. .'cause af t h i s t w o - f o l d c h a r a c t e r , many t u f f s 
and p y r o c l a s t i c s d i s p l a y seemingly c o n t r a d i c t o r y p r o p e r t i e s and are 
among the most p u z z l i n g rocks with which the f i e l d g e o l o g i s t has tc 
d e a l (1959, p. 224). 

Needless to say, the f i n e r the g r a i n - s i z e of the fragmental m a t e r i a l 
the more acute i s the problem of i d e n t i f i c a t i o n . * 

N e v e r t h e l e s s , some areas of common agreement, some t h i n g s on which 
one can hang one's hat, do e x i s t , and i t behooves the f i e l d g e o l o g i s t to 
make the most of them. The oc c a s i o n f o r t h i s d i s c u s s i o n a r i s e s out of 
a rock-type encountered i n d r i l l core at the mine, and, though t o a l e s s 
er e x t e n t , some of the u n i t s which crop out on s u r f a c e . The u n i t i n 

* A sh o r t s e c t i o n from "Volcanoes and The I T A c t i v i t y " by A. Rittman are 
appended to these notes: p. 74 - 34 seem e s p e c i a l l y r e l e v a n t . 
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q u e s t i o n has been i d e n t i f i e d as a conglomerate, a1 though, i n the w r i t e r ' s 
o p i n i o n i t would be b e t t e r d e s c r i b e d by terms l i k e agglomerate or v o l c a n i c 
b r e c c i a ( p r e f i x e d , i f d e s i r e d , by i t s p u t a t i v e c o m p o s i t i o n ) . Since the 
d i f f i c u l t y w i t h p y r o c l a s t i c rocks an'.1, rock names has al r e a d y been acknow
ledged, perhaps i t would be d e s i r a b l e to approach the s u b j e c t through 
sedimentology, b e g i n n i n g w i t h the meaning of "conglomerate". A l l o w i n g 
f o r the b i a s of s p e c i a l i s t s noted above, a sedimentary p e t r o l o g i s t might 
be expected t o g i v e the most i n c l u s i v e d e f i n i t i o n (analogous to " c l a i m 
i n g " c h e r t ) . According t o P e t t i j o h n , then: "the term conglomerate (Ger
man: Konglomerat; French: conglomerat) i s a p p l i e d to in d u r a t e d g r a v e l s . 
As i n tiie case of g r a v e l the terms pebble, cobble or boulder. . . . may be 
p r e f i x e d . . . . " (1957, p. 244). "A gravel (German: S c h o t c e r , f o r coarse 
g r a v e l ; Kies, f o r f i n e csravel; French: rr<3Vit>r)" P o t t i i o h n had noted on 
'.he p r e v i o u s page " i s an unc o n s o l i d a t e d accumulation of rounded fragments 
l a r g e r than sand." ( I b i d . , p. 243) . The w r i t e r checked about h a l f - a -
dozen r e f e r e n c e s - i n c l u d i n g text-books and g l o s s a r i e s - and found a su r 
p r i s i n g degree of unanimity. Although d i f f e r e n c e s e x i s t r e g a r d i n g the 
minimum p r o p o r t i o n of fragments t o m a t r i x , the bottom l i m i t s of g r a i n 

i a e and degree o f "roundness" (as employ*; "! by sedimentary p e t r o l o g i s t s ) , 
n i l agreed on the e s s e n t i a l nature of p a r t i c l e shape and si i * e i n framing 
a :ief i n i t i o n . The word i s t h a t rare b i r d i n g e o l o g i c j a r g o n : a t r u l y 
d e s c r i p t i v e term 1.* So whatever the o f f e n d i n g rock u n i t i s , i t i s c l e a r -

* The f a c t t h a t debate e x i s t s over l i m i t s does not mean the word i s not 
d e s c r i p t i v e : one can d i f f e r over the l i m i t s of p u r p l e , r e d , orange, y e l 
low, green, b l u e and v i o l e t , but th a t ions not mean th a t these terms can
not be o b j e c t i v e l y used. 

l y not a conglomerate. Since i t i s a fragmental rock, composed of some 
5 to 10 percent (by volume) of angular fragments measuring up to 5 to 6 
cm i n diametre, these (and the f i n e - g r a i n e d matrix?) appear t o be v o l c a n i c 
(and i s e v i d e n t l y not a conglomerate). i t must be a p y r o c l a s t i c rock -
v o l c a n i c b r e c c i a , t u f f - a g g l o m e r a t e , e t c , depending on the break-down f a v -
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oured by the o r g a n i z a t i o n or i n d i v i d u a l i n v o l v e d . 

The d i s t i n c t i o n between s u b - a e r i a l and sub-aqueous d e p o s i t i o n i s 
not e s s e n t i a l f o r o r primary to the c o r r e c t i d e n t i f i c a t i o n of p y r o c l a s t i c 
r o c k s : i t i s secondary. Since the d i f f e r e n c e s can be extremely hard to 
spot, t h i s i s j u s t as w e l l . Both water and a i r are f l u i d s { j v e n i f they 
d i f f e r i n v i s c o s i t y ) and l a m i n a t i o n s , c r o s s - or f o r e - s e t bedding, graded 
bedding, r i p p l e marks, and the l i k e , can a l l be observed forming i n con
temporary sediments or reproduced i n a l a b o r a t o r y . While i t i s s a i d 
t h a t r i p p l e marks formed i n a i r and water may be d i s t i n g u i s h e d by the r a 
t i o of wave-length t o amplitude, .4 i s d o u b t f u l i f t h i s c r i t e r i o n would 
pr o v i d e much j o y to mining g e o l o g i s t s ( e s p e c i a l l y when d e a l i n g w i t h de
formed rocks?).. A sense o f p r i o r i t i e s must be maintained a t a l l times. 

The w r i t e r makes no apology tor d i s c u s s i n g such a seemingly e s o t e r i c 
or academic s u b j e c t . When E u t t i e Lake was f i r s t v i s i t e d two-and-a- h a l f 
/ears ago the main reason given f o r not thoroughly i n v e s t i g a t i n g the "north 
: l a n k " which c o n t a i n s the H-W Sone was t h a t , ^.ince any m i n e r a l i z a t i o n found 
_here i s " d i s t a l " , i t could not bo of much v a l u e ! That s i n g l e word, " d i s ¬
t a l ' ' , e i t h e r pre-formed the p o l i c y (without t h o u g h t f u l debate) or provided 
a convenient r a t i o n a l i z a t i o n f o r a set p o s i t i o n . The w r i t e r t r l e d - not 
a l t o g e t h e r s u c c e s s f u l l y - to get r i d of such garbage words as feeder or 
vent 2one, p r o x i m a l , d i s t a l , v o lcanogenic, and the l i k e . 
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GEOCHEMICAL AND GEOPHYSICAL SURVEYS 

Experience has shown th a t geochemical surveys are capable of d e t e c t 
i n g the presence of m i n e r a l i z a t i o n on the N o r t h a i r p r o p e r t y . At the same 
time the e x p r e s s i o n o f the known d e p o s i t s i s acknowledged to have been 
complex, the three i d e n t i f i e d zones d i f f e r i n g i n t h e i r geochemical r e 
sponse . 

During the d i s c u s s i o n s w i t h Glen White and o t h e r s , i t was observed 
t h a t , although samples were c o l l e c t e d f o r a l a r g e p a r t of the N o r t h a i r 
ground and the t r a c e metal contents determined, the r e s u l t s have not yet 
been compiled on a map. In l i g h t of the s u b t l e t y of the geochemical " f i n 
g e r - p r i n t " of known m i n e r a l i z a t i o n , the c o s t of p l o t t i n g these data on a 
map (s) (compared to the amounts spent on e x p l o r a t i o n ? ) , the p r e s s i n g need 
f o r a d d i t i o n a l ore, and so on, an at tempt to analyse t h i s i n f o r m a t i o n 
would seem to r e p r e s e n t a worthwhile endeavour ( i f o n l y on a " r a i n y day"?) 

I t seems to the w r i t e r t h a t the need s t i l l e x i s t s to t r y to improve 
the d i s c r i m i n a t i o n of geochemical r e s u l t s . One way o f accomplishing t h i 
worthy c o i l would be to f i n d more d i a g n o s t i c metals (than Au, Ag, Cu, Zn 
and ?b^, such as mcrcury o r , as proposed by Glen White, manganese. Man
ganese i s a very common c o n s t i t u e n t 'maybe too common?) of many types of 
concent r a t i o n s of c r o c r o u s - m e t a l s , e s p e c i a l l y those c o n t a i n i n g s i I v e r , as 
w e l l as of most massive s u l o h i d e h o s t s . '"mother, proposed by Roy Wares, 
wo u 1 d b e t o p r e p a r e a few s o i 1 p r o f i 1 e s i n a no ma 1 o u s a r e a s . S pe a k i n g 
about anomalies, a s t a t i s t i c a l a n a l y s i s of what i s anomalous would a l s o 
see:., to be i n o r d e r . Before l e a v i n g the s u b j e c t of geochemistry i n the 
N o r t h a i r p r o p e r t y i t might be ;.vorth n o t i n g t h a t the e x p l i c i t r e c o g n i t i o n 
of a massive s u l p h i d e p o t e n t i a l (see " C l a s s i f i c a t i o n of M i n e r a l Deposits" 
p. 2) s u r e l y i n f l u e n c e s the i n t e r p r e t a t i o n of survey r e s u l t s . 

C o n s i d e r i n g what i s a l r e a d y known about the general geology of the 
Brandy area, p l u s the outcome of p r o s p e c t i n g and of geochemical and geo
p h y s i c a l surveys conducted by Noranda and the Company, the p r e l i m i n a r y 
review of the r e c e n t f l y i n c was d i s t i n c t l y encouraging. I t now seems 
a p p r o p r i a t e o (a) get the data on paper as soon as p o s s i b l e ( t h i s r e -
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q u i r e s , among other t h i n g s , a recent photo base) and (b) a d e t e r m i n a t i o n 
of the nature of the conductors and sources of t r a c e metals by the most 
p r a c t i c a b l e means a v a i l a b l e ( p i t t i n g , t r e n c h i n g , e v e n t u a l l y d r i l l i n g ) . 

Tucson, A r i z o n a . Signed: 
Sept. 17, 1980 

Paul Gilmour. 
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