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I n t r o d u c t i o n 

The f o l l o w i n g repor t deals w i t h the E l k Group 'o f m i n e r a l 
c l a i m s , s i t u a t e d on Knob H i l l , nor th o f Holberg , B . C . I t i s based 
on two v i s i t s to the p rope r ty , a d e t a i l e d examinat ion o f the core 
o f four d r i l l ho les (Jllk1 o f c o r e ) put down by West Coast 
Resources (see appendix fo r l o g s ) , an examinat ion of data compi led 
by V/est Coast Resources and by Chevron M i n e r a l s , and ex tens ive ex
per ience on northern Vancouver I s l a n d w h i l e i n the employ o f Utah 
C o n s t r u c t i o n and Min ing Company and l a t e r as an independent c o n s u l 
t a n t . 

H i s t o r y :-

S i n c e the d i s c o v e r y o f the I s l a n d Copper ore body i n Feb . 
1967, and i t s c h a r a c t e r i z a t i o n as a "porphyry copper" type d e p o s i t , 
c o n s i d e r a b l e e f f o r t has been devoted t o the d i s c o v e r y o f comparable 
depos i t s w i t h i n the b e l t o f Lower J u r a s s i c Bonanza V o l c a n i c s which 
extends west and west-northwestfrom the Rupert I n l e t area t o the 
nor thwestern t i p o f Vancouver I s l a n d . 

Now w e l l exposed i n the p i t at I s l and Copper, and d i s c o n t i n u o u s -
l y exposed but appa ren t ly cont inuous(save fo r f a u l t o f f s e t s ) Over the 
e n t i r e s t r i k e l eng th o f t h i s v o l c a n i c b e l t there e x i s t s a spec tacu la r 
zone o f i n t ense c l a y - s i l i c a a l t e r a t i o n w i t h a p y r i t e content g e n e r a l l y 
exceeding 5$. Based on the probably reasonable assumption o f a r e l a 
t i o n between t h i s a l t e r a t i o n zone and the occurrence o f copper on the 
Utah p r o p e r t y , l a t e r e x p l o r a t i o n has tended to concent ra te l a r g e l y 
around exposures o f t h i s f ea tu re . 

The a l t e r a t i o n zone i s p resent , though ve ry poo r ly exposed, 
a long the southern edge o f the E l k Group an-' i t s presence or i n f e r r e d 
presence was probably a f ac to r i n V e s t Coast Resources ' d e c i s i o n to 
s take the ground, "owever, i n i t i a l work by tha t o r g a n i z a t i o n (magne
tometer and geochcmical surveys) f a i l e d to i n d i c a t e the presence c f 
any anomalous areas p r o x i m a l to the a l t e r e d zone. Subsequent d r i l l i n g 
was c a r r i e d out about 6500' to the nor th to i n v e s t i g a t e two areas of 
h i g h magnetic r e l i e f . No ecomonic m i n e r a l i z a t i o n was encountered, nor 
were any fea tures noted which might i n d i c a t e p r o x i m i t y to a concealed 
porphyry copper d e p o s i t . 

I n e a r l y 1973 I was requested t o examine the d r i l l co re by 
C i t i e s S e r v i c e M i n e r a l s Corp. I n the course o f t h i s examinat ion I 
noted a number o f f a c t o r s which i n d i c a t e d the p o s s i b l e presence near
by o f a massive s u l f i d e l e n s . However C i t i e s S e r v i c e was unable to 
conclude an op t ion agreement on the p roper ty , so the i d e a was not 
pursued. 

The present work has r e i n f o r c e d my b e l i e f i n the p o s s i b i l i t y 
o f massive s u l f i d e occur rences , and has, i n a d d i t i o n , p rov ided some 
new i n s i g h t s i n t o the nature o f the geology of the I s l a n d Copper de
p o s i t which r equ i re a r e e v a l u a t i o n o f e x p l o r a t i o n approaches i n 
the g e n e r a l North I s l a n d a rea . 



Geology 

S t r a t i g r a p h y 

The E l k Group i s u n d e r l a i n l a r g e l y by a c e n t r a l b e l t of 
Lower J u r a s s i c p y r o c l a s t i c s , flows and s i l l s of a c i d to i n t e rmed ia t e 
compos i t i on r e f e r r e d t o the Bonanza Format ion . T h i s b e l t i s i n t r u d e d 
on the nor theas t by the J u r a s s i c K a h w i t t i B a t h o l i t h . To the sou th 
west , the v o l c a n i c s a re o v e r l a i n unconformably by the Lower C r e t a 
ceous Longarm fo rmat ion , which i s composed l a r g e l y of sandstone and 
conglomerate de r ived i n par t from Bonanza rocks which have undergone 
l i t t l e or no chemica l wea ther ing . 

i n h i s mapping f o r West Coast Resources, .Peter Fo lk o u t l i n e d 
an area i n the nor thwestern par t o f the c l a i m group which i s under
l a i n by b a s a l t s . Me b e l i e v e d these not to be a p a r t o f the Bonanza 
seouence, and suggested tha t they were an up fau l t ed b lock o f M i d d l e 
t o Upper T r i a s s i c Karmutsen Format ion 

• On the b a s i s o f mapping i n a reas adjacent t o the E l k Group, 
the presence of the Upper T r i a s s i c Parsons Bay Format ion can be i n 
f e r r e d at depth. Th is u n i t i s composed o f greywackes, shales and c a l 
careous r o c k s . A s e c t i o n of a r g i l l i t e encountered i n the lower s e c t i o n 
o f DDH-1 lends weight to t h i s i n f e r e n c e . The p o t e n t i a l importance o f 
t h i s u n i t w i l l be d i scussed l a t e r i n t h i s r e p o r t . 

S t r u c t u r e 

Bedding a t t i t u d e s are r a r e l y obvious w i t h i n the v o l c a n i c rocks 
which are poor ly exposed at bes t . I n t e r p r e t a t i o n s o f s t ruc tu re must 
r e s t on i n f e r e n c e s made on the b a s i s of the gross d i s t r i b u t i o n o f 
rocks o f c o n t r a s t i n g l i t h o l o g y , and upon r e g i o n a l t r e n d s . Some d i p 
i n f o r m a t i o n has been obta ined dur ing the core l o g g i n g , but should 
be used w i t h the r e a l i z a t i o n that i n i t i a l d i p s may represent a subs tan
t i a l component i n rocks o f v o l c a n i c o r ig in . f l f t t t . i tudes are most o b v i 
ous i n outcrop i n a s e r i e s of w e l l - l a m i n a t e d r h y o d a c i t i c t u f f s exposed 
i n a creekbed about 4000' nor theas t o f the E l k camp. However, t h i s l o 
c a t i o n l i e s w i t h i n a few hundred fee t o f the margin of the N a h w i t t i 
B a t h o l i t h , and the p o s s i b i l i t y of l o c a l deformat ion dur ing i n t r u s i o n 
should be kept i n mind. To compound the u n c e r t a i n t i e s , my measure
ment a t t h i s l o c a t i o n , which y i e l d e d a N-S s t r i k e and a d i p o f 45°W» 
i s i n disagreement w i t h the a t t i t u d e shown on F o l k ' s map t o r t h i s 
l o c a t i o n , i n d i c a t i n g a s i m i l a r s t r i k e but a d i p o f 50° to the e a s t . 
I b e l i e v e the l a t t e r represents an e r r o r i n d r a f t i n g or t r a n s c r i p t i o n 
o f da ta , s ince there are no outcrops ou t s ide the creek g u l l e y , which 
bo th F o l k and myself have t r ave r sed t h o r o u g h l y . 

Wi th the foregoing q u a l i f i c a t i o n s , i t appears that we are 
d e a l i n g w i t h a southwest -d ipping m o n o c l i n a l sequence where d ips 
range from about GO i n the a r g i l l i t e i n t e r s e c t e d a t the bottom of 
DDH-1 t o about 55 , a f i g u r e which seems t o be gene ra l w i t h i n the 
v o l c a n i c r o c k s . Gross d i s t r i b u t i o n o f the r h y o d a c i t i c rocks i n d i 
ca tes a s t r i k e o f approximate ly N35°K r. Reg iona l s t r i k e i s about 



S t r u c t u r e (Continued) 

The p o s s i b i l i t y tha t the sequence i s over turned should be 
d i s c u s s e d , e s p e c i a l l y as the assumption of a r i gh t - - s ide -up , southwest-
d ipp ing monocline y i e l d s a v o l c a n i c sequence which changes from a c i d i c 
t o in t e rmed ia te w i t h dec reas ing age, a ra ther unusual c i r cums tance . 
F i r s t l y , the sequence i n v o l v e d here i s probably r a t h e r too r e s t r i c t e d 
i n t h i c k n e s s to be t r e a t e d i n terms o f magmatic e v o l u t i o n . Secondly , 
M u l l e r et a l U97'+. pp . 22,23) noted a s i m i l a r t r e n d i n a s e c t i o n 
measured along the west coast o f the i s l a n d n o r t h o f Quatsino Sound. 
T h i r d l y , graded bedding i n t u f f s i n t e r sec t ed^ the d r i l l ho les i n d i 
ca tes t h a t the sequence i s r i g h t - s i d e - u p . 

The margin o f the Mahwi t t i B a t h o l i t h i s roughly p a r a l l e l t« 
•wrth the N35°W s t r i k e i n f e r r e d from the gross d i s t r i b u t i o n of the 
r h y o d a c i t i c rocks to a po in t about 55^0' nor theas t o f the summit 
o-f Knob H i l l , From t h i s po in t the i n t r u s i v e cu t s sha rp ly west i n t o 
the r e g i o n unde r l a in by b a s a l t s , where i t again resumes a t r e n d 
s l i g h t l y west c f n o r t h . 

The importance o f f a u l t i n g i s d i f f i c u l t t o e s t ima te . M r . 
D. A r s c o t t has c a l l e d my a t t e n t i o n t o a nor thwes t - t rend ing l i n e which-
can be drawn bounding the west s ide o f the Farm magnetic anomaly and 
the east s ide o f the Knob H i l l magnetic anomaly to the nor thwest , 
and has suggested t h a t t h i s l i n e represen ts the t r a c e o f a . f au l t 
which has o f f se t adjacent pa r t s o f a once cont inuous zone o f magnetic 
r o c k . 1 f i n d t h i s sugges t ion a t t r a c t i v e for i t o f f e r s an exp lana t ion 
for the presence of a d i s t i n c t i v e medium grained i n t r u s i v e d i o r i t e 
i n DDH-4 i n the southeast and DDH-3 i n the northwest which i s absent 
i n the c e n t r a l l y l o c a t e d DDR-2. The i n t r u s i o n o f t h i s d i o r i t e may be 
r e s p o n s i b l e fo r the development o f the secondary magnetite i n the 
o v e r l y i n g v o l c a n i c s i n DDH-3 and the volcanoes i n DDH-1 which l i e s 
c l o s e to DDH-4. F o l l o w i n g Occam's r a z o r , a s i n g l e f a u l t e d i n t r u s i v e 
i s most l i k e l y . 

A t t i t u d e s measured by Fo lk w i t h i n the Cretaceous s e c t i o n 
show c o n s i s t e n t no r th - sou th s t r i k e s and gen t l e western riipS. However 
the ou tc rop pa t t e rn i n d i c a t e s tha t the boundary between the Bonanza 
rocks and the Cretaceous s e c t i o n t r ends northwest , i n accord w i t h the 
r e g i o n a l mapping, 

i t has beeh suggested , on the bas i s o f topography and a i r 
photo s tudy, that Knob H i l l r epresen ts an eroded v o l c a n i c dome. 
Al though the coarse^ b r e c c i a s 1 wie^^iTmply p r o x i m i t y t o a v o l c a n i c 
v e n t , t he r e i s no p r e s e n t l y known evidence for a c i r c u l a r pa t t e rn of 
l i t h o l o g i c a l u n i t s wh ich might support t h i s i n t e r p r e t a t i o n . 

A l t e r a t i o n 

Mention has been made i n the s e c t i o n on H i s t o r y o f a b e l t or 
c l a y - s i l i c a - p y r i t e a l t e r a t i o n which l i e s w i t h i n the Bonanza r o c k s . 
Th i s b e l t may have an outcrop wid th l o c a l l y exceeding 2 0 0 0 1 i I t has 
been encountered by d r i l l ho les on the R i v i e r a p rope r ty east o r R u 
per t I n l e t , i s w e l l exposed i n the Utah p i t , outcrops s p e c t a c u l a r l y 



A l t e r a t i o n (Continued) 

a t the Lafarge Cement Company quarry at Apple Bay, and i s r e s p o n s i 
b l e for the b r i l l i a n t red c o l o r o f the c l i f f s on the Pemberton H i l l s ' . 
Utah has conducted d r i l l i n g programmes w i t h i n the b e l t at Wanpkana 
and Hushamu Creeks and West Coast Resources and C i t i e s S e r v i c e have 
d r i l l e d i t on the Red Dog p rope r ty . As ide from the i s l a n d Copper de 
p o s i t , s i g n i f i c a n t amounts o f copper seem to be present on ly i n the 
Hushamu Creek area , but grades the re are i n the neighborhood or 0 . 2 $ . 
I t i s my impress ion t h a t such copper as has been found i n these v a r i 
ous e x p l o r a t i o n programmes l i e s , not w i t h i n the a l t e r e d rock , but i n 
r e l a t i v e l y una l t e red adjacent r o c k . 

The o r i g i n o f t h i s a l t e r a t i o n i s p u z z l i n g . An i n t r u s i v e mass 
i s present at the head o f Rupert i n l e t and a d ike (which may be par t 
o f t ha t i n t r u s i v e ) w i t h i n the I s l a n d Copper ore zone. Mapping by the 
G . S . C , shows a s m a l l s tock i n the Hushamu Creek area and another on 
Wanokana Creek, and t he re i s a s tock on the Red Dog p rope r ty . These 
i n t r u s i v e s , nowever, are ra ther s m a l l , s p o r a d i c a l l y d i s t r i b u t e d o c 
cu r rences , whereas the a l t e r a t i o n i s apparen t ly c o n t i n u o u s l y developed 
a long an arcuate t rend a t l e a s t 3^ m i l e s i n l e n g t h . Too, t he re are 
numerous other s m a l l s tocks and i n t r u s i v e masses o f apparen t ly s i m i l a r 
nature i n the genera l r eg ion which have no a s s o c i a t e d a l t e r a t i o n zones. 

A p l o t o f the outcrop pa t t e rn o f the a l t e r e d b e l t on the geo
l o g i c a l map of the A l e r t Bay-Cape S c o t t Map Area (-3.3 .0. Map 4-1974) 
shows that i t does not l i e at a c o n s i s t e n t s t r a t i g r a p h i c p o s i t i o n 
w i t h i n the Bonanza Format ion . I t s smoothly a rcua te surface d i s t r i b u 
t i o n i n an area o f s h a r p l y i n c i s e d r e l i e f i m p l i e s a steep d i p , but 
a t l e a s t one d r i l l h o l e on the I s l a n d Copper p rope r ty passed out o f 
the a l t e r a t i o n i n t o una l t e r ed v o l c a n i c s at a depth of approximate ly 
5 0 0 ' . Outcrop evidence on the Red Dog and adjacent Utah Sxpo c l a i m s 
i s c o n t r a d i c t o r y and can be i n t e r p r e t e d to i n d i c a t e both v e r t i c a l and 
s u b h o r i z o n t a l boundar ies . 

The apparen t ly continuous nature of the b e l t i n an area where 
deformat ion c o n s i s t s p r i m a r i l y o f b l o c k f a u l t i n g , t i l t i n g and c ros s 
f a u l t i n g ( M u l l e r et a l , 1$ ;?4, p . 5 0 ) i m p l i e s a p o s t - d c f o r m a t i o n a l age 
for the development o f the a l t e r a t i o n , yet the lower Cretaceous rocks 
which o v e r l i e the b e l t on po r t i ons o f the E l k Group show no s igns o f 
a l t e r a t i o n whatsoever . Ferhaps c o i n c i . d e n t l y , the b e l t f o l l o w s the 
e r o s i o n a l updip edge o f the Lower Cretaceous Longarm Formation i n the 
two areas a long the b e l t where the Longarm o v e r l i e s the Bonanza Forma
t i o n . 

I t i s tempting to specula te t h a t the f l u i d s r e spons ib l e for 
the development o f t h i s b e l t were d e r i v e d by dewatering and b u r i a l 
metarr.orphism of the t h i c k sequence o f Karmutsen b a s a l t s which under
l i e s most of t h i s r e g i o n . Current research on low-grade metamorphic 
processes may shed more l i g h t on the r e l a t i o n s of such a l t e r a t i o n 
t o the d e p o s i t i o n of s u l f i d e s . More d e t a i l e d mapping may a s s i s t i n s o l v 
i n g the problems a s soc i a t ed w i t h l o c a l i z a t i o n o f the b e l t , but the 
mapping should be c a r r i e d out on a r e g i o n a l s c a l e . 

A t t e n t i o n i s c a l l e d t o a s m a l l area o f somewhat s i m i l a r a l t e r a 
t i o n on the west shore o f Kashu t l I n l e t nor th o f Kyuquot. F y r o p h y l l i t e 
and n a t r o - a l u r i t e occur on the M o r r i s and Monte i th p r o p e r t i e s . P y r o -
p h y l l i t e i s s p o r a d i c a l l y developed throughout the b e l t o f c l a y - s i l i c a 
a l t e r a t i o n descr ibed above. 



Massive S u l f i d e P o s s i b i l i t i e s 

Mass ive s u l f i d e depos i t s g e n e r a l l y occur w i t h i n v o l c a n i c 
sequences at a p o s i t i o n w i t h i n the s t r a t i g r a p h i c column where t he re 
i s an abrupt t r a n s i t i o n (up or down) from in t e rmed ia t e to a c i d i c 
r o c k s . There i s an a s s o c i a t i o n w i t h coarse, f ragmental rocks which i s 
i n t e r p r e t e d as r e f l e c t i n g p r o x i m i t y to a volcani .c v e n t . I n t e r c a l a t e d 
sediments i n d i c a t e t h a t the rocks were depos i ted subaqueously. 

Mapping by Peter F o l k which I have rechecked i n the f i e l d , 
and my examinat ion o f the d r i l l core have l e d me to the c o n c l u s i o n 
t h a t these f ac to r s are a l l present on the E l k Group. The f o l l o w i n g 
f a c t o r s should a l so"be cons ide red . Both i n t e r m e d i a t e and a c i d e x t r u -
s i v e s i n the t r a n s i t i o n zone o u t l i n e d by mapping c o n t a i n s i g n i f i c a n t 
amounts o f d isseminated i r o n s u l f i d e s . In a d d i t i o n , b r e c c i a s present 
i n DDH-1 con t a in angular t o subrounded fragments composed almost 
e n t i r e l y o f f i n e - g r a i n e d p y r r h o t i t e . One of these fragments a l s o con
t a i n s a s m a l l amount o f c h a l c o p y r i t e . 

The presence o f subrounded fragments o f f i n e - g r a i n e d s u l f i d e s 
up t o s e v e r a l inches i n s i z e i n an environment such as t h i s i s i n t e r 
pre ted as evidence tha t massive s u l f i d e l enses were deposi ted du r ing 
d e p o s i t i o n o f the v o l c a n i c rocks and t h a t these l enses were s h o r t l y 
t h e r e a f t e r d i s rup t ed by • i e x p l o s i v e ep i sodes . No evidence i s 
a v a i l a b l e to i n d i c a t e the probable s i z e o f these l enses nor the l i k e 
l i h o o d tha t any may have su rv ived the per iod o f e x p l o s i v e d i s r u p t i o n . 
No evidence has ye t been noted i n the form of f l o a t or i n the b a s a l 
t i l l sampling to i n d i c a t e that any l enses suboutcrop on the p rope r ty . 
However, i n v iew of the g r i d spacing i n v o l v e d i n the t i l l - s a m p l i n g 
(800 'x 4 0 0 ' ) , as compared w i t h the a rea of a l ens l i k e l y t o be exposed 
at the e r o s i o n surface i n a r eg ion o f steep d ips ( 4 5 - 5 0 ° ) , i t i s p rob
ab le tha t such a l e n s would go unde tec ted . The f ac t that most l enses 
a re conformable w i t h the enc lo s ing r o c k s , t a k e n i n con junc t ion w i t h the 
f a c t ' t h a t the sho r t_ (400 1 ) ' spac ing"was a l i g n e d a long s t r i k e , would ex
acerbate the problem o f d e t e c t i o n . Lenses which d i d not suboutcrop 
would , o f course , go undetected r ega rd l e s s of g r i d spacing and o r i e n t a 
t i o n . 

In order to overcome these d i f f i c u l t i e s , a l o w - l e v e l a i rbo rne 
E . M , survey i s recommended. Tine spacing should be v e r y c l o s e ( 4 0 0 1 

i t p o s s i b l e ) w i t h " l i n e s o r i en t ed eas t -wesl ; at r i g h t angles t o s t r i k e . 
A magnetic survey should be c a r r i e d out s imul t aneous ly as i s customary, 
and s h o u l d , by the sepa ra t ion of ins t rument from su r f ace , overcome 
some o f the shortcomings of the West Coast survey which was o b v i o u s l y 
a f f e c t e d by v a r i a t i o n s w i t h i n the uppermost few feet of bedrock and 
p o s s i b l y even by the presence of bou lders i n the t i l l . 



7 * 

Mature o f the I s l a n d Copper Deposi t and I t s 
R e l a t i o n t o E x p l o r a t i o n S t r a t egy Q' 

During the l o g g i n g i o f DDH-1 I noted a f i n e - g r a i n e d dark 
rock below 6 6 4 1 which seemed to me t o be m a c r o s c o p i c a l l y i n d i s - .0^ 
t i n g u i s h a b l e from one o f the major hos t rocks at I s l a n d Copper . 
The rock was logged t he re as andes i t e based on c h a r a c t e r i s t i c s ' 
obse rvab le under a l 6 x hand l e n s . (We had no access t o f a c i l i t i e s 
f o r pe t rograph ic s t u d i e s . ) Al though o n l y l o c a l l y developed i n the 
5 4 ' s e c t i o n encountered i n DDH-1, l a m i n a t i o n s i n d i c a t e t h a t the rock fc 

i s undoubtedly a sediment . Pe t rograph ic work by D r . D.L.Cooke (see 1* 
appendix 3) confirms t h i s judgement. D r . Cooke c l a s s e s the rock as : . 
an a r g i l l i t e composed l a r g e l y of . amphibole, a l k a l i f e ldspa r and , f^A v 

c h l o r i t e Xt co*jt*i».<, hithe&f' cotter e.c*J:<?«.t. ? d ? * e c \-
T . \ i t h t h i s i n mind, i t i r. nhv* r~** that most o f the copper * 

i n the Utah deposit^occur«i i n sedimentary rock , and that t h i s j ^ f 
sequence, which has been thought, t o be a moderate ly sou th -d ipp ing 
sequence o f v o l c a n i c s , based on r eg iona l a t t i t u d e s and f a u l t y 
rock i d e n t i f i c a t i o n s , i s probably a v e r y s t e e p l y d i n p i n ^ sequence $ 
o f i n t e r m i x e d m i n e r a l i s e d sediments and l a r g e l y (perhaps ' comple te - t £ 
l y ) unminera l i zed t u f f s and b r e c c i a s . D r i l l i n g i n the gene ra l area 
has shown the presence o f great volumes^ci" 0.2$ r o c k . ^ o m e o f which 1 
i s d e f i n i t e l y and most o f which i s p robab ly sedimentary i n n a t u r e . 
I t now seems reasonable to conclude tha t the porphyry d ike (which 
can be cons idered a s i l l i n the l i g h t o f the above p^^tg^phs 5 ) has 
merely e f f ec t ed a l o c a l r e c o n c e n t r a t i o n i n a p r e - e x i s t i n g depos i t 
which may be e s s e n t i a l l y sedimentary i n na tu re . The pre -porphyry 
depos i t may thus be comparable w i t h the Granduc d e p o s i t , save for 
the d i f f e r e n c e s i n grade . - v ^ V K f f r e ^ t K k k 

In the l i g h t o f these c o n s i d e r a t i o n s , a t t e n t i o n shenlrJ p»~*>-
be s h i f t e d from the v o l c a n i c s o f the Bonanza Format ion to the under
l y i n g sediments of the Parsons Bay Format ion . D r i l l i n g on the I s l a n d 
Copper p r o p e r t y long ago.showed the sedimentary s e c t i o n t o be present 
fa r south o f i t s p o s i t i o n A o n fte O . S . C . Map 4-1974. The present work 
has only moved i t a shor t d i s t ance fu r the r t o the sou th . 

As a f i n a l no te , mention should be made of the Parsons Bay 
Format ion west o f Bonanza Lake, where b l ack shale and a r g i . l l d t e c o n 
t a i n s f i n e l y banded sedimentary p y r i t e . One specimen c f rock from t h i s 
area wh ich I submitted for uranium and vanadium assays re tu rned a 
vanadium assay i n excess o f 1$. At the t ime o f my work t he re , I c o n 
s ide red t h i s u n i t t o be comparable t o the Urquhart Shale o f the Mt . 
I s a r e g i o n . X C«e( U c t f « ? a s , U ^ <r£f t W j f i c a 6 o o f it$ ecca.o 
f>ofe^t ' ' a ( £ aw.cV u^au id s ^ j t - s f " t ^ s f \i &e cfud(e<i * \rej(o*af 

V 





Appendix 

Summary o f D r i l l Hole Logging 

DDH-1 ( 7 1 8 ' ) 

L a r g e l y a c i d b r e c c i a s . Magnet i te and s t r o n g l y magnetic pyr rho-
t i t e common. Some o f the b r e c c i a fragments c o n s i s t e n t i r e l y o f pyr rho -
t i t e . Lower s e c t i o n o f hole passes through a r g i l l i t e of v o l c a n i c d e r i 
v a t i o n , con t a in ing copper va lues up to 0 ,13$, Dips about 5 5 ° - i n v o l 
can ic s e c t i o n , about 3°° i n sedimentary s e c t i o n . 

DDK-2 ( 7 5 9 ' ) 
Tuf f s and f low b r e c c i a s o f in te rmedia te c o m p o s i t i o n . P y r i t e 

v e r y common. P y r r h o t i t e very minor o r absent . 

DDH-3 (998*) 

S e r i c i t i s e d ash t u f f s and t r a c h y t e s i l l s near top. Magnet i te 
and s t r o n g l y magnetic p y r r h o t i t e common i n t u f f s . Below l i e a c i d t u f f s 
and f lows w i t h minor in te rmedia te u n i t s . Medium-grained i n t r u s i v e d i 
o r i t e occurs at the bottom of the h o l e . 

DDH-4 (698») 

A n d e s i t i c t u f f s predominate i n the upper 2 0 0 ' . Most o f the r e 
mainder o f the hole i s i n medium-grained i n t r u s i v e d i o r i t e i d e n t i c a l 
t o tha t i n DDH-3. 

Genera l Observat ions 

The magnetic anomalies i n the v i c i n i t y o f DDH-1 and DDH-3 are 
o b v i o u s l y due to the presence o f the magnetite and p y r r h o t i t e noted 
i n the t u f f s and b r e c c i a s . 

A l t e r a t i o n i s g e n e r a l l y uniform w i t h i n any p a r t i c u l a r bed, but 
w i d e l y v a r i a b l e from one bed t o the n e x t . Th is i s i n t e r p r e t e d t o mean 
that most o f t h e ' . a l t e r a t i o n took ;place dur ing the c o o l i n g o f each 
u n i t i n sequence. ( A l t e r a t i o n i s used here i n the sense of r e a c t i o n betwe 
and groundmass as ..evidenced by the d i f fuseness o f 'fragment b o r d e r s . ) 

Numerous fragments show the development o± secondary v e r y -
f i n e - g r a i n e d l i g h t brown b i o t i t e . Al though i t s occurrence i n t h i s 
mode may r e f l e c t a p r e f e r e n t i a l a l t e r a t i o n o f c e r t a i n l i t h o l o g i e s 
present w i t h i n the heterogeneous fragmemt conten t , I gained the 
genera l impress ion t h a t the a l t e r a t i o n predated the pe r iod o f f r a g 
mentat ion which l e d t o the development o f the b r e c c i a . 

The d i s t r i b u t i o n o r epl'dote',' b i o t i t e , magnet i te and .pyrite-". , 
i n d i c a t e tha t m i n e r a l zoning i s present". Data a re i n s u f f i c i e n t to, 

* a l l o w any "geometrical c h a r a c t e r i z a t i o n , at th i s ' , time...• , . -



Appendix <2 

Reported Occurrence o f A n d a l u s i t e 

Pe t rog raph i c s e c t i o n § 22168 was o r i g i n a l l y examined by Pe te r 
Fo lk who repor ted the presence of sma l l c r y s t a l s o f anda lu s i t e (20^) 
i n a groundmass o f quar tz (amount u n s p e c i f i e d ) , s e r i c i t e ( 5 0 $ ) i 
b i o t i t e ( t r ace ) and opaque minera l s ( 5 $ ) « Jn view of t h i s uncharac
t e r i s t i c s e t t i n g for the occurrence o f a n d a l u s i t e , D r . D.L.Cooke 
was asked to reexamine the s l i d e . H i s examinat ion was b r i e f and h i s 
volume est imates can on ly be cons ide red as f i r s t - o r d e r approx imat ions , 
but h i s mine ra l i d e n t i f i c a t i o n s are b e l i e v e d to be a c c u r a t e . He r e 
por ted as f o l l o w s : 

Rock appears t o be an a l t e r e d t u f f . 

U0% s e r i c i t e 
20fa f i n e - g r a i n e d a l k a l i f e ldspa r 
20^3 f i n e - g r a i n e d secondary brown b i o t i t e 
10$ quar tz as c r y s t a l s 2-3mm. 

8$ d isseminated p y r i t e 
2$ magnetite 

I t would appear tha t F o l k mistook the f i n e - g r a i n e d a l k a l i 
f e l d s p a r f o r quartz and c a l l e d the l a r g e r quar tz g r a i n s a n d a l u s i t e . 


