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ABSTRACT 

The Knob H i l l property l i e s along the northern margin of a l i n e a r a l t e r a t i o n 

zone of regional extent. Preliminary work by West Coast Resources f a i l e d to 

d i s c l o s e any anomalous zones w i t h i n the a l t e r e d area. Subsequent d r i l l i n g 

tested magnetic anomalies i n r e l a t i v e l y unaltered a c i d i c to intermediate 

p y r o c l a s t i c s and flows more than a mile from the nearest portions of the 

a l t e r a t i o n b e l t . Evidence i n the d r i l l core i n d i c a t e s the possible presence 

of massive s u l f i d e lenses w i t h i n the v o l c a n i c sequence. 

The nature and extent of the a l t e r a t i o n b e l t are discussed. The o r i g i n of 

t h i s b e l t and the reasons f o r i t s l o c a l i z a t i o n are unclear, as i s i t s r e l a t i o n , 

i f any, to the d i s t r i b u t i o n of copper i n the general area. 

A mineralized rock noted i n the lower s e c t i o n of DDH-1 and i d e n t i f i e d as 

a r g i l l i t e i s believed to be i d e n t i c a l with a type mistakenly i d e n t i f i e d 

by Utah geologists as andesite. This rock i s a major host to copper at 

the Island Copper deposit at Port Hardy. The discovery of the true nature 

of t h i s rock implies that the Utah ore body may be e s s e n t i a l l y sedimentary 

i n o r i g i n , with l a t e r r e d i s t r i b u t i o n and l o c a l enrichment along the margins 

of a porphyry s i l l . On the basis of t h i s i n t e r p r e t a t i o n , exploration f o r 

comparable deposits should be concentrated i n areas underlain by the 

Parsons Bay Formation, and need not be r e s t r i c t e d to the v i c i n i t y of 

i n t r u s i v e bodies. 
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INTRODUCTION 

The following report deals with the Elk Group of mineral claims, s i t u a t e d 

on Knob H i l l , north of Holberg, B.C. I t i s based on two v i s i t s to the 

property, a d e t a i l e d examination of the core of four d r i l l holes (3114 1 

of BQ core) put down by West Coast Resources (see appendix f o r l o g s ) , 

an examination of data compiled by West Coast Resources and by Chevron 

Minerals, and extensive experience on northern Vancouver Island while i n 

the employ of Utah Construction and Mining Company and l a t e r as an indepen 

dent consultant. 

HISTORY 

Since the discovery of the Island Copper ore body i n February, 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 deposit, considerable 

e f f o r t has been devoted to the discovery of comparable deposits w i t h i n the 

b e l t of Lower J u r a s s i c Bonanza Volcanics which extends west and west-

northwest from the Rupert I n l e t area to the northwestern t i p of Vancouver 

Island. 

Now w e l l exposed i n the p i t at Island Copper, and discontinuously exposed 

but apparently continuous (save f o 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 

length of t h i s v o l c a n i c b e l t there e x i s t s a spectacular zone of intense 

c l a y - s i l i c a a l t e r a t i o n with a p y r i t e content generally exceeding 5%. 

Based on the assumption of 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 presence of copper on the Utah property, l a t e r e x p l o r a t i o n has tended 

to concentrate l a r g e l y around exposures of t h i s feature. 
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The a l t e r a t i o n zone i s present, though very poorly exposed, along the 

southern edge of the E l k Group and i t s presence or i n f e r r e d presence 

was probably a f a c t o r i n West Coast Resources 1 d e c i s i o n to stake the 

ground. However, i n i t i a l work by that organization (magnetometer and 

geochemical surveys) f a i l e d to i n d i c a t e the presence of any anomalous 

areas proximal 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 6,500' to the north to i n v e s t i g a t e two areas of high magnetic 

r e l i e f . No economic m i n e r a l i z a t i o n was encountered, nor were any features 

noted which might i n d i c a t e proximity to a concealed porphyry copper deposit. 

In e a r l y 1973 I was requested to examine the d r i l l core by C i t i e s Service 

Minerals Corp. In the course of t h i s examination I noted a number of 

f a c t o r s which i n d i c a t e d the possible presence nearby of a massive s u l f i d e 

lens. However, C i t i e s Service was unable to conclude an option agreement 

on the property, so the idea 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 of massive 

s u l f i d e occurrences, and has, i n a d d i t i o n , provided some new i n s i g h t s i n t o 

the nature of the geology of the Island Copper deposit which require a 

re-evaluation of e x p l o r a t i o n approaches i n the general North Island area. 

GEOLOGY  

Stratigraphy 

The E l k Group i s underlain 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 intermediate composition r e f e r r e d 
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to the Bonanza Formation. This b e l t i s intruded on the northeast by the 

J u r a s s i c Nahwitti Batholith. To the southwest, the volcanics are o v e r l a i n 

unconformably by the Lower Cretaceous Longarm Formation, which i s composed 

l a r g e l y of sandstone and conglomerate derived i n part from Bonanza rocks 

which have undergone l i t t l e or no chemical weathering. 

In h i s mapping f o r West Coast Resources, Peter Folk o u t l i n e d an area i n 

the northwestern part of the claim group which i s underlain by bas a l t s . 

He believed these not to be a part of the Bonanza sequence, and suggested 

that they were an upfaulted block of Middle to Upper T r i a s s i c Karmutsen 

Formation. 

On the basis of mapping i n areas adjacent to the Elk Group, the presence 

of the Upper T r i a s s i c Parsons Bay Formation can be i n f e r r e d at depth. 

This u n i t i s composed of greywackes, shales and calcareous rocks. A 

se 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 of DDH-1 lends weight 

to t h i s inference. The p o t e n t i a l importance of t h i s u n i t w i l l be discussed 

l a t e r i n t h i s report. 

Structure 

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 

poorly exposed at best. Interpretations of structure must r e s t on i n f e r e n 

ces made on the basis of the gross d i s t r i b u t i o n of rocks of contrasting 

l i t h o l o g y , and upon regional trends. Some dip information has been 

obtained during the core logging, but should be used with the r e a l i z a t i o n 
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that i n i t i a l dips may represent a s u b s t a n t i a l component i n rocks of v o l c a n i c 

o r i g i n . 

A t t i t u d e s are most obvious i n outcrop i n a s e r i e s of well-laminated rhyo-

d a c i t i c t u f f s exposed i n a creekbed about 4,000' northeast of the Elk 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 feet of the margin of the 

Nahwitti 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 deformation during 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 measurement at 

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 dip of 45°W, i s i n disagree

ment with the a t t i t u d e shown on F o l k 1 s map f 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 dip of 50° to the east. I b e l i e v e the l a t t e r r e 

presents 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 of data, since there are no 

outcrops outside the creek g u l l e y , which both Folk and myself have traversed 

thoroughly. 

With the foregoing q u a l i f i c a t i o n s , i t appears that we are dealing with a 

southwest-dipping monoclinal sequence where dips range from about 30° i n 

the a r g i l l i t e i n t e r s e c t e d at the bottom of DDH-1 to about 55°, a f i g u r e 

which seems to be general w i t h i n the volcanic rocks. 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 i n d i c a t e s a s t r i k e of approximately N35°W. Regional 

s t r i k e i s about N45°W. 

The p o s s i b i l i t y that the sequence i s overturned should be discussed, 

e s p e c i a l l y as the assumption of a right-side-up, southwest-dipping mono

c l i n e 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 to intermediate 

with decreasing age, a rather unusual circumstance. F i r s t l y , the sequence 
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involved here i s probably rather too r e s t r i c t e d i n thickness to be treated 

i n terms of magmatic evolution. Secondly, Muller et a l (1974, pp. 22, 23) 

noted a s i m i l a r trend i n a s e c t i o n measured along the west coast of the 

Island north of Quatsino Sound. T h i r d l y , graded bedding i n t u f f s i n t e r 

sected by the d r i l l holes i n d i c a t e s that the sequence i s right-side-up. 

The margin of the Nahwitti B a t h o l i t h i s roughly p a r a l l e l to 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 c i t i c rocks to a point 

about 5,500' northeast of the summit of Knob H i l l . From t h i s point the 

i n t r u s i v e cuts sharply west i n t o the region underlain by ba s a l t s , where i t 

again resumes a trend s l i g h t l y west of north. 

At t i t u d e s measured by Folk w i t h i n the Cretaceous s e c t i o n show consistent 

north-south s t r i k e s and gentle western dips. However, the outcrop pattern 

indicates that the boundary between the Bonanza rocks and the Cretaceous 

s e c t i o n trends northwest, i n accord with the regional mapping. 

The importance of f a u l t i n g i s d i f f i c u l t to estimate. Mr. D. Ar s c o t t has 

c a l l e d my a t t e n t i o n to a northwest-trending l i n e which can be drawn bounding 

the west side of the Farm magnetic anomaly and the east side of the Knob 

H i l l magnetic anomaly to the northwest, and has suggested that t h i s l i n e 

represents the trace of a f a u l t which has o f f s e t adjacent parts of a once 

continuous zone of magnetic rock. I f i n d t h i s suggestion a t t r a c t i v e f o r i t 

o f f e r s an explanation f o r 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 located DDH-2. The i n t r u s i o n of t h i s 
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d i o r i t e may be responsible f o r the development of the secondary magnetite 

i n the overlying volcanics i n DDH-3 and the vo l c a n i c s i n DDH-1 which l i e s 

c l o se to DDH-4. Following Occam's razor, 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 . 

I t has been suggested, on the basis of topography and airphoto study, that 

Knob H i l l represents an eroded v o l c a n i c dome. Although the coarse breccias 

i n the area imply proximity to a vo l c a n i c vent, there i s no presently known 

evidence f o r a c i r c u l a r pattern of l i t h o l o g i c a l u n i t s which 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 History of a b e l t of 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 rocks. This b e l t may have 

an outcrop width l o c a l l y exceeding 2,000'. I t has been encountered by 

d r i l l holes on the R i v i e r a property east of Rupert 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 at the Lafarge Cement Company quarry 

at Apple Bay, and i s responsible f o r the b r i l l i a n t red colour of 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 wi t h i n the 

b e l t at Wanokana and Hushamu Creeks and West Coast Resources and C i t i e s 

Service have d r i l l e d i t on the Red Dog property. Aside from the Island 

Copper deposit, s i g n i f i c a n t amounts of copper seem to be present only i n 

the Hushamu Creek area, but grades there are i n the neighbourhood of 0.2%. 

I t i s my impression that such copper as has been found i n these various 

exploration 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 

unaltered rock adjacent to the a l t e r a t i o n b e l t . 
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The o r i g i n of t h i s a l t e r a t i o n i s puzzling. An i n t r u s i v e mass i s present 

at the head of Rupert I n l e t and a dike (which may be part of that i n t r u s i v e ) 

w i t h i n the Island Copper ore zone. Mapping by the G. S.C. shows a small 

stock i n the Hushamu Creek area and another on Wanokana Creek, and there i s 

a stock on the Red Dog property. These i n t r u s i v e s , however, are rather 

small, s p o r a d i c a l l y d i s t r i b u t e d occurrences, whereas the a l t e r a t i o n i s 

apparently continuously developed along a smoothly arcuate trend at l e a s t 

34 miles i n length. Too, there are numerous other small stocks and i n t r u s i v e 

masses of apparently s i m i l a r nature i n the general region which have no 

associated a l t e r a t i o n zones. 

I f the outcrop pattern of the a l t e r a t i o n b e l t i s p l o t t e d on the g e o l o g i c a l 

map of the area ( A l e r t Bay-Cape Scott, G.S.C. Map 4-1974), i t appears not 

to l i e at a consistent 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 Formation. 

Its surface d i s t r i b u t i o n i n an area of sharply i n c i s e d r e l i e f implies a 

steep dip, but at l e a s t one d r i l l hole on the Island Copper property passed 

out of the a l t e r a t i o n i n t o unaltered v o l c a n i c s at a depth of approximately 

500'. Outcrop evidence on the Red Dog and adjacent Utah Expo claims i s 

cont 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 sub-

h o r i z o n t a l boundaries. 

The apparently continuous nature of the b e l t i n an area where deformation 

c o n s i s t s p r i m a r i l y of block f a u l t i n g , t i l t i n g and cross f a u l t i n g (Muller et 

a l , 1974, p. 50) implies a post-deformational age f o r the development of 

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 

portions of the E l k Group show no signs of a l t e r a t i o n whatsoever. Perhaps 
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c o i n c i d e n t l y , the b e l t follows the erosional updip edge of the Lower 

Cretaceous Longarm Formation i n the two areas along the b e l t where the 

Longarm o v e r l i e s the Bonanza Formation. 

I t i s tempting to speculate that the f l u i d s responsible f o r the development 

of t h i s b e l t were derived by dewatering and b u r i a l metamorphism of the t h i c k 

sequence of Karmutsen basalts which underlies most of t h i s region. Current 

reserach 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 to the deposition 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 associated with l o c a l i z a t i o n 

of the b e l t , but t h i s mapping should be c a r r i e d out on a r e g i o n a l scale. 

A t t e n t i o n i s c a l l e d to a small area of somewhat s i m i l a r a l t e r a t i o n on the 

west shore of Kashutl I n l e t north of Kyuquot. P y r o p h y l l i t e and n a t r o - a l u n i t e 

occur on the Morris and Monteith properties. 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 of c l a y - s i l i c a a l t e r a t i o n described above. 

MASSIVE SULFIDE POSSIBILITIES 

Massive s u l f i d e deposits generally 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 there i s an abrupt t r a n s i t i o n 

(up or down) from intermediate to a c i d i c rocks. There i s an a s s o c i a t i o n 

with coarse fragmental 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 proximity 

to a v o l c a n i c vent. I n t e r c a l a t e d sediments i n d i c a t e that the rocks were 

deposited subaqueously. 

. . 10 
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Mapping by Peter Folk which I have rechecked i n the f i e l d , and my exami

nation of the d r i l l core have led me to the conclusion that these f a c t o r s 

are a l l present on the Elk Group. The following f a c t o r s should also be 

considered. Both intermediate and a c i d extrusives i n the t r a n s i t i o n zone 

ou t l i n e d by mapping contain s i g n i f i c a n t amounts of disseminated i r o n 

s u l f i d e s . In a d d i t i o n , breccias present i n DDH-1 contain angular to sub-

rounded fragments composed almost e n t i r e l y of fine-grained p y r r h o t i t e . 

One of these fragments a l s o contains a small amount of chalcopyrite. 

The presence of subrounded fragments of fine-grained s u l f i d e s up to several 

inches i n s i z e i n an environment such as t h i s i s interpreted as evidence 

that massive s u l f i d e lenses were deposited during deposition of the v o l c a n i c 

rocks and that these lenses were s h o r t l y thereafter disrupted by explosive 

episodes. 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 of these 

lenses nor the l i k e l i h o o d that any may have survived the period of explosive 

d i s r u p t i o n . No evidence has yet been noted i n the form of f l o a t or i n the 

basal t i l l - s a m p l i n g to i n d i c a t e that any lenses suboutcrop on the property. 

However, i n view of the g r i d spacing involved i n the t i l l - s a m p l i n g (800 1 x 

400'), as compared with the area of a lens l i k e l y to be exposed at the 

erosion surface i n a region of steep dips (45°-50°), i t i s probable that 

such a lens would go undetected. The f a c t that most lenses are conformable 

with the enclosing rocks, taken i n conjunction with the f a c t that the short 

(400') spacing was aligned along s t r i k e , would exacerbate the problem of 

detection. Lenses which did not suboutcrop would, of course, go undetected 

regardless of g r i d spacing and o r i e n t a t i o n . 
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In order to overcome these d i f f i c u l t i e s , a low-level airborne E.M. survey 

i s recommended. Line spacing should be very close (400 1 i f possible) with 

l i n e s oriented east-west, at r i g h t angles to s t r i k e . A magnetic survey 

should be c a r r i e d out simultaneously, which should, by the separation of 

instrument from surface, overcome some of the shortcomings of the West 

Coast survey which was obviously 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 upper

most few feet of bedrock and possibly even by the presence of boulders i n 

the t i l l . 

NATURE OF THE ISLAND COPPER DEPOSIT 
AND ITS RELATION TO EXPLORATION STRATEGY 

During the logging of DDH-1 I noted a fine-grained dark rock below 664' 

which seemed to me to be macroscopically i n d i s t i n g u i s h a b l e from one of the 

major host rocks at Island Copper. The rock was logged there as andesite 

based on c h a r a c t e r i s t i c s observable under a 16x hand lens, since we had 

no access to f a c i l i t i e s f o r petrographic work. Although laminations 

are only l o c a l l y developed i n the 54' s e c t i o n encountered i n DDH-1, they 

i n d i c a t e c l e a r l y that the rock i s a sediment. Petrographic work by 

Dr. D.L. Cooke (see Appendix III) confirms t h i s judgement. Dr. Cooke 

classes t h i s 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 l d s p a r and c h l o r i t e . Reference to assaying by West Coast Resources shows 

that t h i s sedimentary section contains the highest copper content (> 0.107„) 

detected by them during t h e i r d r i l l programme. 

With these f a c t s i n mind, i t now seems that most of the copper i n the Utah 
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deposit may occur i n sedimentary rock, and that t h i s rock sequence, which 

had been thought, based on regional 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 , 

to be a moderately south-dipping sequence of v o l c a n i c s , i s probably a very 

steeply-dipping sequence of intermixed mineralized sediments and l a r g e l y 

(perhaps completely) unmineralized t u f f s and breccias. D r i l l i n g i n the 

general area has demonstrated the presence of great volumes (perhaps as 

much as several b i l l i o n tons) of 0.2% rock, some of which i s d e f i n i t e l y , 

and most of which i s probably, sedimentary i n nature. I t now seems reason

able to conclude that the porphyry dike (which can be considered a s i l l i n 

the l i g h t of the above comments) has merely e f f e c t e d a l o c a l r e d i s t r i b u t i o n 

i n a p r e - e x i s t i n g deposit which may be e s s e n t i a l l y sedimentary i n o r i g i n . 

The pre-porphyry deposit may thus be comparable with Granduc, save f o r the 

d i f f e r e n c e i n grades. 

In the l i g h t of these considerations, a t t e n t i o n might p r o f i t a b l y be s h i f t e d 

from the v o l c a n i c s of the Bonanza Formation to the underlying sediments 

of the Parsons Bay Formation. As a f i n a l note, mention should be made 

of that u n i t as i t appears i n the area west of Bonanza Lake. There i t i s 

made up l a r g e l y of well-laminated black shale and a r g i l l i t e containing 

f i n e - g r a i n e d bands of sedimentary p y r i t e . One speciment of t h i s rock which 

I submitted f o r uranium and vanadium assays several years ago returned a 

vanadium assay i n excess of 1%. At that time I considered t h i s u n i t to be 

comparable to the Urquhart Shale of the Mount Isa region or the Kupferschiefer 

of C e n t r a l Europe. I f e e l i n c r e a s i n g l y o p t i m i s t i c about i t s economic p o t e n t i a l , 

and would suggest that i t be studied on a r e g i o n a l basis. 
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APPENDIX I  

SUMMARY OF DRILL HOLE LOGGING 

DDH-1 (718 1) 

Largely a c i d breccias. Magnetite and strongly magnetic p y r r h o t i t e common. 

Some of the br e c c i a fragments co n s i s t e n t i r e l y of py r r h o t i t e . Lower 

se c t i o n of hole passes through a r g i l l i t e of vo l c a n i c d e r i v a t i o n , containing 

copper values up to 0.13%. Dips about 55° i n vo l c a n i c s e c t i o n , about 30° 

i n sedimentary section. 

DDH-2 (759 1) 

Tuffs and flow breccias of intermediate composition. P y r i t e very common. 

Pyr r h o t i t e very minor or absent. 

DDH-3 (998 1) 

S e r i c i t i z e d ash t u f f s and trachyte s i l l s near top. Magnetite and strongly 

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 flows with 

minor intermediate 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 hole. 

DDH-4 (698') 

A n d e s i t i c t u f f s predominate i n the upper 200'. Most of the remainder of 

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 to that i n DDH-3. 

. 15 
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GENERAL OBSERVATIONS 

The magnetic anomalies i n the v i c i n i t y of DDH-1 and DDH-3 are obviously due 

to the presence of the magnetite and p y r r h o t i t e noted i n the t u f f s and 

breccias. 

A l t e r a t i o n i s generally uniform w i t h i n any p a r t i c u l a r bed, but widely 

v a r i a b l e from one bed to the next. This i s inter p r e t e d to mean that most 

of the a l t e r a t i o n took place during the cooling of 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 re a c t i o n between fragments and 

groundmass as evidenced by the diffuseness of fragment borders.) 

Numerous fragments show the development of secondary very-fine-grained 

l i g h t brown b i o t i t e . Although 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 of 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 hetero

geneous fragment content, I gained the general impression that the a l t e r a t i o n 

predated the period of fragmentation which led to the development of breccia. 

The d i s t r i b u t i o n of epidote, b i o t i t e , magnetite and p y r i t e , i n d i c a t e that 

mineral zoning i s present. Data are i n s u f f i c i e n t to allow any geometrical 

c h a r a c t e r i z a t i o n at t h i s time, although the zoning appears to be on a small 

scale and l o c a l i n nature. 

. . 16 
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APPENDIX II  

REPORTED OCCURRENCE OF ANDALUSITE 

Petrographic s e c t i o n No. 2 2 1 6 8 was o r i g i n a l l y examined by Peter Folk who 

reported the presence of small c r y s t a l s of andalusite ( 2 0 % ) i n a groundmass 

of quartz (amount u n s p e c i f i e d ) , s e r i c i t e ( 5 0 % ) , b i o t i t e (trace) and opaque 

minerals ( 5 7 o ) . In view of t h i s u n c h a r a c t e r i s t i c s e t t i n g f o r the occurrence 

of andalusite, Dr. D.L. Cooke was asked to re-examine the s l i d e . His 

examination was b r i e f and h i s volume estimates can only be considered as 

f i r s t - o r d e r approximations, but his mineral i d e n t i f i c a t i o n s are believed 

to be accurate. He reported as follows: 

Rock appears to be an a l t e r e d t u f f : 

4 0 % s e r i c i t e 

2 0 % 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 

2 0 7 o f i n e - g r a i n e d secondary brown b i o t i t e 

1 0 % quartz as c r y s t a l s 2 - 3 mm. 

8 % disseminated p y r i t e 

27o magnetite 

I t would appear that Folk mistook the fine-grained 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 quartz grains andalusite. 

. 17 
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D. L. COOKE A N D ASSOCIATES LTD. 
M I N E R A L E X P L O R A T I O N C O N S U L T A N T S 

T E L E P H O N E i 
B U S . 5 7 6 - 8 1 4 8 
R E S . S 7 6 - 8 1 7 0 

INTRODUCTION 

The ten specimens were examined i n t h i n sections on the i n s t r u c t i o n 

of Mr. B. D. Pearson, Consulting Geologist. T h i s petrographic 

examination was done to determine the rock types, o r i g i n of and 

a l t e r a t i o n within the various specimens. 

The textures, primary minerals, and the secondary a l t e r a t i o n products 

were i d e n t i f i e d o p t i c a l l y . The percentages of minerals Fere v i s u a l l y 

estimated, and each section described and c l a s s i f i e d separately. 

CONCLUSIONS 

This s u i t e of rocks represented by d r i l l cores are e s s e n t i a l l y 

v o l c a n i c i n o r i g i n . Included are intermediate to acid flows end 

ar g i l l a c e o u s t u f f s . The i n t r u s i v e rocks are medium to f i n e grained 

and sub-volcanic i n nature. They are s i m i l a r i n composition to the 

lav a s . 

The two hand specimens are from c l a s t i c f e l d s p e t h i c sandstones which 

contain some v o l c a n i c fragments. However, they are believed to be 

f a r removed from the center of volcanism, or deposited during a 

quiescent p e r i o d . These samples are uneltered. 

1 6 3 3 1 B E L L R O A D 
S U R R E Y . B . C . 
C A N A D A 



The most f i n e grained u n i t s are the mineralized a r g i l l i t e s which 

appear to be a f f e c t e d by thermal a c t i v i t y . These hr.ve been a l t e r e d 

almost to the h o m f e l s stage, and i t i s uncertain whether the 

contained p y r r h o t i t e i s primary or secondary. Magnetite appears to be 

secondary. 

The v o l c a n i c rocks e x h i b i t moderate amounts of hydrothermal a l t e r a t i o n 

c o n s i s t i n g mainly of s e r i c i t e , and to a l e s s e r extent of quartz and 

carbonate replacement. Abundant p y r r h o t i t e end minor p y r i t e and/or 

chalc o p y r i t e occur within the a l t e r e d specimens. 

Re s p e c t f u l l y submitted 

D. L. COOKE & ASSOCIATES LTD. 

E. L. Cooke, Ph.D., P.Eng. 



Telephones: 
Bus: 576-8148 
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D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 B e l l Road, 
Surrey, B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: L D H 3_187« LOCALITY: 

NAME AND CLASSIFICATION: TRACHYTE 

DATE: October 20, 1974 

MEGASCOPIC DESCRIPTION: T h e n 6 n d s p e c i m e n appears grey, mott3ed tod f e l d s p a t h i c . 
I r r e g u l a r U mm. grey spots t r e numerous. The matrix i s 

MICROSCOPIC DESCRIPTION: 

Minerals * Remarks 

1. A l k a l i Feldsper 35 Anhedrsl, untwinned grtino e r ^ confined to the matrix. 

2. S e r i c i t e 20 Fine grained, eecordery s e r i c i t e perr^Btes the phenocrysts 
and the i n t e r s t i c e s o i e l k a l i f e l d s p a r i n the matrix. 

3. Carbonate 15 Like: s e r i c i t e , eecordary carbonate r.erreptes the sect i o n . 

\% P l a g l o c l a s e 15 2-5 itia. p l n g i o c l a s e phenocrysts (An^o*) are p a r t i a l l y 
replaced by s e r i c i t e and crrbonate. 

5. C h l o r i t e 10 Secondary c h l o r i t e forms 3-6 mia. spots and rre probably 
secondery a f t e r ferromagnesicn phenocrysts. Some c h l o r i t e 
occurs i n the groundmaES. 

6. Leucoxene > Cloudy leucoxene appears secondary c f t s r disseminated i r o n 
oxide. 

7, Sphene 2 Suthedral ephene occurs i n accesLory fciiountfi. I t appears 
tc be primary. 

8. Apatite T r . k few grains of ap a t i t e are evident. 

TEXTURE: Small phenocrysts of pla g l o c l a s e are set i n a groundmass of equigrEjiular to matted, 
untwinned, a l k a l i f e l d s p a r . Patches of c h l o r i t e end cerbonate may have been derived from 
ferromagnesian phenocrysts, S e r i c i t e i s a l s o secondary and hydrothermal i n o r i t r i n . 
CONCLUSION; fc 

i'he specimen i s representative of the c e n t r a l p o r t i o n of a trachyte flow or the margins 
of a syenite s i l l . From the p o r p h y r i t i c f e l d s p a r and medium to f i n e grained matrix, the 
unit seems to be extrusive i n o r i g i n . Moderate s e r i c i t e a l t e r a t i o n i s apparent. 



T e l e p h o n e s : 
Bus: 576-8148 
Res: 576-8170 

D.L. COOKE AND A550CIATE5 LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 B e l l Road, 
S u r r e y , B.C. 
C anada 

PETROGRAPHIC REPORT 

NUMBER: £DH 3-192* 

NAME AND CLASSIFICATION  

MEGASCOPIC DESCRIPTION: 

MICROSCOPIC DESCRIPTION 

LOCALITY: 

SERICITIZED ASH TUFF 

DATE: October 20, 197A 

The core scsple i s dark brown End f i n e grained. I t elso 
contains sone grey fragments! m a t e r i a l . 

M i n e r a l s Remarks 

1. S e r i c i t e 

2. A l k a l i Feldspar 

3. Magnetite 

A* Apatite 

5. P y r i t e 

6 0 

15 

Hydro t h e r o s l (?) s e r i c i t s perseates the e n t i r e section. 
I t i s very l i n e grained. 

Kesncnt a l k a l i f e l d s p a r occurs a& a very f i n e mixture 
together with the s e r i c i t e * 

Aiihedral grair.e of various sisea are scattered throughout. 

Apatite occurs i n sprays end c l u s t e r s . I t i s u s u a l l y i n 
the form of euhedral needles. 

P y r i t e occurs as f i n e disseminations. 

TEXTURE: The tuffeceous noture of the specimen i s preserved by magnetite, which occurs 
as a dust around glassy shards and impregnations within rock fragments. S e r i c i t e and 
f e l d s p a r occur as a f i n e grained mixture, and e p s t i t e as sprays of c r y s t a l l i n e needles, 
CONCLUSION: 
The rock i s tuffeceous, c o n s i s t i n g o r i g i n a l l y o f both glassy and l i t h i c ash material, 
Msgnetite preserves t h i s texture although the rock i s almost e n t i r e l y replaced by s e r i c i t e 
a l k a l i f e l d s p a r end a p a t i t e . A l t e r a t i o n i s p h y l l i c i n nature. 
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D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 Bell Road, 
Surrey, B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: DDH 2-60' LOCALITY: DATE: October 20, 1974 

NAME AND CLASSIFICATION: ALTERED ANDESITE 

MEGASCOPIC DE5CRIPTION: 

MICROSCOPIC DESCRIPTION: 

This i s a dark green f i n e grained rock which i s r i d d l e d with 
epidote v e i n l e t s and f i n e sulphides. 

Minerals Remarks 

1. P l a g i o c l a s e 

2. C h l o r i t e 

3. Epidote 

U. S e r i c i t e 

5. Cerbonate 

6. P y r i t e 

7. Leuccxene 

8. Chalcopyrite (?) 

25 

25 

20 

15 

7 

5 

3 
T r . 

^ n28t5» Subhedre! p l a g i o c l a s e phenocrysts are replaced by 
epidote, s e r i c i t e and c h l o r i t e . 

C h l o r i t e permeates the section as a replacement of feldspars 
and ferromagnesians. 

Epidote i s secondary a f t e r p l a g i o c l c s e . I t also occurs i n 
v e i n l e t s and seams. 

S e r i c i t e i s associated with epidote and the fe l d s p a r s . 

Carbonate i s scattered about i n i r r e g u l a r patches. 

I r r e g u l a r grains of p y r i t e are scattered throughout. 

Cloudy i r r e g u l a r leucoxene grains occur throughout. 

A trace of chalcopyrite may be associated with the other 
vei n minerals. 

TEXTURE: The p o r p h y r i t i c nature of the o r i g i n a l rock i s p a r t i a l l y preserved by the 
pl a g i o c l a s e phenocrysts. The i n t e n s i t y o f f r a c t u r i n g gives i t the appearance of a flow 
b r e c c i a . The matrix i s f i n e grained and equigranular. 
CONCLUSION: 
The rock i s an andesite flow, which i s in t e n s e l y brecciated and replaced by c h l o r i t e , 
epidote and s e r i c i t e . A l t e r a t i o n may be classed as p r o p y l l i t i c . 
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D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 B e l l Road, 
S u r r e y , B.C. 
C anada 

PETROGRAPHIC REPORT 

NUMBER: LDK 2-ZBS> 
NAME AND CLASSIFICATION 

MEGASCOPIC DESCRIPTION: 

MICR05C0PIC DESCRIPTION 

LOCALITY: 

ALTERED TRACHYTE POHPHYRY 

DATE: October 2 0 , 1 9 7 4 

Numerous 2- 5 mm. ff-idyper c r y s t a l s are scattered throughout 
t h i s greenish grey, p o r p h y r i t i c specimen. 

M i n e r a l s Remarks 

1. Plagicclr.se 

2 . S e r i c i t e 

3 . C h l o r i t e 

4 . Carbonate 

5. Leuccxene 

6. Magnetite 

7 . A p a t i t e 

2 0 

18 

1 0 

1 

1 

Tr. 

Feldspar t s b l e t s ( 2 - 5 ram,) are nearly s l l replaced by 
s e r i c i t e , carbonate end a l k a l i f i l d s p a r . 

Fin«, seccr.osry s e r i c i t e hi s r e p l s c e i R large o s r t of 
the f e l d s p a r s . 

C h l o r i t e i s the main secondary mir.oraJ n f t e r the ferro-
ra;jr;^"ifr. j , v ,er:ocrysts ( 1 - 3 ran,) 

C>.rbon%t?. occurs mainly a f t e r f€u3sp*r phF-nccrysts. 

A few grains of ieucoxene '-re present. 

SubhedrtI ;rxgnetite i s accessory. 

Apt tir.e c r y s t a l s are also accessory. 

TEXTURE: -p n e feldspar phenocrysts and c h l o r i t e pseudcr-orphs give the Bpecimen a d i s t i n c t 
p o r p h y r i t i c texture. The groundmass e x h i b i t s "flow texture" and c o n s i s t s p r i m a r i l y of 
a l k a l i n l a g i o c l a s e l a t h s , 

CONCLUSION: 
This extrusive tratthtte P o rI>hyry ^^s undergone moderate p h y l l i c to a r g i i i i e a l t e r a t i o n 

c i t e , carbon&w'and c h l o r i t e ) . 

http://Plagicclr.se
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Bus: 576-B148 
Res: 576-8170 

D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 B e l l Road, 
S u r r e y , B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: 5P - 1 

NAME AND CLASSIFICATION 

MEGASCOPIC DESCRIPTION: 

MICROSCOPIC DESCRIPTION 

LOCALITY: 

r£LE»SPA?HIC SANDSTONE 

DATE: October 20, 1974 

The sumple i s grey, f i n e grained, aid s l i g h t l y granular i n 
appearance. 

M i n e r a l s Remarks 

1 . A l k a l i Feldspar 

2* Quartz 

3, Plfcgiocltse 

4, C h l o r i t e 

5 , C r . r t c r . a t o 

6, Homtlende 

7, Leuccxene 

8, Rock Fragments 

9 , Magnetite 

1 0 . Epidote 

Crai.,5 of orthoclase aid i . l c r o c l i n e occur i : i a f i n e grt-ined 
a. 

20 

1 5 

1 5 

1 0 

T r 

Subixgular quartz ^ruins are t, coi^on constituent* 

Fragment;; of twinned a l k a l i p i h g i o c l a s e are commonly observed. 

Fine grained c h l o r i t e occurs- i n patches aid throughout 
tne matrix, together with clay minerals. 

Subangular grc i i i s of carbont &e are net uncorrrion. 

hornblende i s present tt: -aigular iragments. 

Moderate biaounts of leucoxene occur within the matrix. 

These consist mainly of f v i a s p a t h i c volcanic material, 

Magnetite grains are i r r e g u l a r i n o u t l i n e . 

The occasional g r c i n of epidote i s evident* 

TEXTURE: Subrounded c l a s t i c grsins of feldspar, quarts, carbonate and hornblende are 
peeked c l o s e l y together rind cemented by e f i n e grained mixture of c h l o r i t e end c l a y 
miner e l s . Grain s i z e i s about 1 mm, 

CONCLUSION: 
The specimen i s r feldspathlc sandstone of f a i r l y uniform grairysize. No a l t e r a t i o n 
i s i n evidence. 

http://Cr.rtcr.ato
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D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 B e l l Road, 
S u r r e y t B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: SP - 2 

NAME AND CLASSIFICATION 

MEGASCOPIC DESCRIPTION: 

MICROSCOPIC DESCRIPTION 

LOCALITY: 

ARGILLACEOUS SANDSTONE 

DATE: O c t o b e r 21, 197A 

T h i s i s a d a r k g r e y , aphanifcic specimen c o n t a i n i n g the o c c a s i o n a l 
p e s - s i z e f r a g m e n t • 

M i n e r a l s 

1. C h l o r i t e & Cleya 

2. A l k a l i Feldspar 

3. Quartz 

A, P l a g i o c l a s e 

5. Carbonate 

6 . Leueoxene 

7. Hock fragments 

8. Epdiote 

30 

T r . 

Remarks 

Fine c h l o r i t e av*d clay minerals comprise most of the 
cementing matrix. 

Anhedral e i k i i l i grains inciuae o r t h o c l a s e a eiicrocline End 

H e a r t s a p p e a r s v e r y angular i n t h i s section* 

Iragu&nts of a l k a l i p l a g i o c l a s e are abundant. 

Carbonate grains are generally rounded. 

Magnetite grains are e n t i r e l y a i t e r e c to leucoxene, 

These ere c h i e f l y of a l k a l i n e flow rocks. 

A few epidote grains are present. 

TEXTURE: The t e x t u r e i s one o f a m a s s i v e , f i n e ^ r t i n e d , c l a s t i c s e d i m e n t a r y r o c k . Angule 
f r a g m e n t s o f a l k a l i f e l d s p a r , p l e g i o c i a s e , q u a r t z and c a r b o n a t e o c c u r i n a f i n e g r a i n e d 

'O^CLliSIO^f c * 1 ^ o r ^ e : £ : i K* c~-vy n s i n e r a l s . G r a i n s i z e i s J - J mm. 

T h i s s e c t i o n h a s & s i m i l a r m i n e r a l o g y t o SP - 1 , b u t i t i s f i n e r g r a i n e d and more 
a r g i l l a c e o u s i n c o m p o s i t i o n . I t i s u n a l t e r e d . 
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D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 Bell Road, 
Surrey, B.C. 
Canada 

NUMBER: DDU 4-697 

PETROGRAPHIC REPORT 

LOCALITY: DATE: October 21, 1974 

MEGASCOPIC DESCRIPTION: This is e medium to fine grained, grey, e qui granular rock. 

MICROSCOPIC DESCRIPTION: 

This is e medium to fine grained, grey, e qui granular rock. 

Minerals % Remarks 

1* Plagioclase 50 ^35-40• Plagioclase crystals are zoned normally. They 
•xnlbSt subhedral outlines and broad twins. 

2. Hornblende 13 Remnants of altered hornblende are characteristic of the 
interstitial positions between the feldspars. 

3* Biotite 12 Small biotite flakes occur within the hornblende crystals. 
4* Chlorite 12 Biotite is associated with abundant chlorite after 

hornblende. 

*'5» Cuertz 8 Irregular quartz grains ere an abundant constituent. 
6, Myrmekite 4 Quartz-feldspar myrmekite intergrowths occupy interstices. 
7* Apatite 1 Euhedral needles of apatite ere scattered throughout. 
8. Magnetite Tr. A few grains of magnetite are accessory. 

TEXTURE: . ^ 
An equigranular to diabasic texture is characteristic• Subhedral plagioclase 

tablets are the major constituent, with hornblende, biotite, quartz and chlorite occupying 
thBCiottPHtices. The texture is medium grained. 
The rock is intrusive. It is probably a residual derivative of a basic parent magma. 
The presence of quart* and myrmekite leads to such a conclusion. Biotite eppears to be 
hydrothermally derived from chlorite which has replaced hornblende. 



Telephones: 
Bus: 576-8148 
Res: 576-8170 

D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 Bell Road, 
Surrey, B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: DDH 1-6521 LOCALITY: DATE: October 21, 1974 
NAME AND CLASSIFICATION: LATITE 
MEGASCOPIC DESCRIPTION: The grey, fine grained appearance is characteristic of this 

sulphide-bearing specimen, 
MICROSCOPIC DESCRIPTION: 

Minerals * Remarks 

1. Plagioclase 40 *n35-45# Scattered tablets with oscillatory zoning range 
in size up to 2 cm. Other plagioclase laths comprise 
a large portion of the groundmass. 

Alkali Feldspar 25 Inclusions of alkali feldspar are/common replecement of 
plagioclase laths and groundmass material. 

3. Amphibole 10 "Shredded"amphibole occurs in the groundmrss as fine blsd* 
4, Chlorite 10 Chlorite is located in the groundmass end interstices. 

5. Carbonate 7 A few patches of carbonate appear to be secondary. 
6. Pyrrhotite 4 Irregular grains are disseminated in habit. 
7. Chalcopyrite 1 Chalcopyrite is also disseminated and associated with 

pyrrhotite. 
8, Magnetite 1 Although disseminated, magnetite shows no obvious spr.cial 

affinity for the sulphides. 

9. Leucoxene 1 Irregular secondary grains are abundant. 
10, Apatite 1 Subhedral forms are typical of the apatite. 

TEXTURE: A matted texture is foxned by plagioclase laths. All other constituents are 
fine grained and more interstitial in relation to the plagioclase. 
CONCLUSION: 
Chlorite and amphibole appear to be secondary (deuteric). The rock is extrusive and 
intermediate to felsic in composition. 



Telephones: 
Bus: 576-8148 
Res: 576-8170 

D.L. COOKE AND ASSOCIATES LTD. 
MINERAL EXPLORATION CONSULTANTS 

16331 Bell Road, 
Surrey, B.C. 
Canada 

PETROGRAPHIC REPORT 

NUMBER: DDE l-&87a LOCALITY: DATE: October 21, 1974 
NAME AND CLASSIFICATION: AP.GILLITE 
MEGASCOPIC DESCRIPTION: The specimen is dark grey, fine grained end probably ltair.ated 

end mineralized* A few hairline seams are present. 
MICROSCOPIC DESCRIPTION: 

Minerals % Remarks 

1. Amphibole 50 Actinolite (?). A very fine matte of amphibole crystals 
constitutes the larger portion of the section. 

2. Alkali Feldspar 30 Fine equigranular feldspar is associated with amphibole 
throughout, ftithin secondary seams, these minerals are 
slightly more coarse grained. 

*\ Chlorite (?) 9 Some chlorite or carbonaceous material (?) may be 
associated with the amphibole. 

4. Carbonate 5 Minor amounts of cerbonete occur in narrow veinlets. 
5. Pyrrhotite 4 Irregular grains occur as disseminations. 
6. Magnetite (?) 2 Magnetite (?) grains are scattered throughout the section 

in feldspars, and within feldspar-amphibole seams. 
7. Quart* Tr, Minor amounts of quartz occur in veinlets and seams 

together with sulphides. 

TEXTURE: The texture is very fine grained with a slight suggestion of bedding being 
indicated by subtle variations in grain size and mineral composition. Individual grains 
are ecui granular or blade-like. 
:0NCLUS'lON: 
This is an argillaceous sediment which has undergone lowgrade thermal metamorphissu 



T e l e p h o n e s : D.L. COOKE AND ASSOCIATES LTD. 16331 B e l l Road, 
Bus: 576-8148 MINERAL EXPLORATION CONSULTANTS S u r r e y , B.C. 
Res: 576-8170 Canada 

PETROGRAPHIC REPORT 

NUMBER: E H l-6S7t LOCALITY: DATE: O c t o b e r 21, 1974 

NAME AND CLASSIFICATION: ARGILLITE 

MEGASCOPIC DESCRIPTION: 

MICROSCOPIC DESCRIPTION 

The specimen i s s i m i l a r to l-6S7s, but the laminations are 
cross-cut by grey vei n material containing p y r r h o t i t e . 

M i n e r a l s % Remarks 

1. Amphibole 

2. A l k a l i f e l d s p a r 

3. C h l o r i t e 

I, B i o t i t e 

5 . P y r r h o t i t e 

6. M a g n e t i t e 

7. Q u a r t z 

20 

7 

a i n u t * Vlc.o.es o i t . : . p L i l c l t ; ( r . c t i n o l i t e j t-rc r a r . d o z l y 
o r i e n t e d and u n i i o r i a i y a i s t r i b a t e a . a l o n g l a y e r s * Some 
a l k a l i f e l c i B p e r i s a l s o p r e s e n t . 

The 1 1 a h t e x a r e a s c f t h e s e c t i o n c o n t a i n l i n e e c u i -
g r i - n u l a r a l k a l i i R l d s p p . r end l e s p a m p h i b o l e . 

l i n e c h l o r i t e o c c u r s t h r o u g h o u t . 

S n a i l b l a d e s o f brovn b i o t i t e h a ve been d e v e l o p e d i n 
p a t c h e s Lnd v e i n l e t s . 

P e t c h e s end g r a i n s o f p y r r h o t i t e a r e r i d e l y d i s t r i b u t e d . 

T h i s m i n e r a l o c c u r s as m i n u t e d i s s e m i n a t e d g r a i n s . 

Some q u a r t z i s found i n a s s o c i a t i o n w i t h t h e opaque m i n e r a l s 

TEXTURE: The t e x t u r e i s one o f a f i n e g r a i n e d l a m i n a t e d r o c k . Some l a y e r s a p p ear l i g h t 
g r e y because o f t h e abundance of f e l d s p a r . Seams o f q u a r t z , a l k a l i f e l d s p a r and m a g n e t i t e 
a r e ai&o e v i d e n t , 
CONCLUSION: 
The o r i g i n a l r o c k v:aa a r g i l l a c e o u s . P o s s i b l e t h e r m a l a c t i v i t y has ca u s e d the development 
o f a c t i n o l i t e , b i o t i t e avnd c h l o r i t e . Q u a r t z and m a g n e t i t e a p p e a r t o be i n t r o d u c e d . 
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NOTE ON APPENDIX IV 

Detailed logs of the core obtained by West Coast Resources are enclosed 

with the report as Appendix IV. The logging of DDH-1 was c a r r i e d out i n 

considerably greater d e t a i l than f o r the remainder of the d r i l l holes, 

since i t was judged that the time involved i n such d e t a i l e d logging 

might better be devoted to outcrop examination. In view of the r e s u l t s 

achieved, th i s change i n emphasis i s now open to question. 
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