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SUMMARY 

I n t l . Focus Res. Inc. holds an opt i o n on the JEAN 

porphyry copper prospect which c o n s i s t s of 66 mineral claims 

s i t u a t e d 200 km northwest of P r i n c e George i n c e n t r a l B r i t i s h 

Columbia. 

The JEAN pr o p e r t y i n c l u d e s the southwestern p a r t of a 

composite g r a n i t i c stock of e a r l y Cretaceous age which 

i n t r u d e s l a t e T r i a s s i c v o l c a n i c r o c k s . The g r a n i t i c stock, 

which i s elongate i n a nor t h w e s t e r l y d i r e c t i o n and measures 

11 x 3 km i n p l a n , i s comprised p r i n c i p a l l y of quartz d i o r i t e 

and l e s s e r g r a n o d i o r i t e which forms the southwestern margin 

of the i n t r u s i o n . The southwestern contact of the stock i s 

marked by a f a u l t s t r u c t u r e and b o r d e r i n g v o l c a n i c flows and 

l e s s e r p y r o c l a s t i c rocks are v a r i a b l y h o r n f e l s e d and 

s k a r n i f i e d . Both the i n t r u s i v e and v o l c a n i c rocks marginal to 

the f a u l t e d c o n t a c t are cut by younger, a l k a l i n e dykes and 

s i l l s . 

P r evious work on the p r o p e r t y s i n c e 1970, i n c l u d i n g 

5150 metres of diamond and pe r c u s s i o n d r i l l i n g , has 

i d e n t i f i e d s e v e r a l zones of copper-molybdenum m i n e r a l i z a t i o n 

along the f a u l t e d southwestern c o n t a c t of the g r a n i t i c s t o c k . 

Three of these m i n e r a l i z e d zones have been p a r t i a l l y 

d e l i n e a t e d by previous d r i l l i n g . Two of these zones, 

separated by 300 metres of lower grade m a t e r i a l , are 
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CONSULTING GEOLOGIST 



2 

estimated to c o n t a i n a combined resource of 27 m i l l i o n tonnes 

grading 0.31% copper and 0.02% molybdenum. A t h i r d , l e s s w e l l 

d e f i n e d zone 2 km to the southeast, i n c l u d e s an estimated 

resource of 30 m i l l i o n tonnes grading 0.11% copper and 0.017% 

molybdenum. 

A l l three of these zones have st r o n g Induced 

P o l a r i z a t i o n s i g n a t u r e s . S e v e r a l untested Induced 

P o l a r i z a t i o n anomalies are a l s o evident elsewhere along 

and south of the f a u l t e d i n t r u s i v e - v o l c a n i c c o n t a c t . Most of 

these are c o i n c i d e n t with anomalous c o n c e n t r a t i o n s of copper 

i d e n t i f i e d by more recent biogeochemical surveys. Anomalous 

gold values have a l s o been i d e n t i f i e d by recent work which 

has been p r i n c i p a l l y d i r e c t e d to areas u n d e r l a i n by a l t e r e d 

v o l c a n i c rocks south of the i n t r u s i v e s t o c k . 

R e s u l t s of work to date on the JEAN p r o p e r t y are 

consi d e r e d to be s i g n i f i c a n t . In a d d i t i o n to the three 

zones with demonstrated resource p o t e n t i a l , more recent 

geochemical and ge o p h y s i c a l work has i d e n t i f i e d s e v e r a l 

p r o s p e c t i v e areas u n d e r l a i n by a l t e r e d v o l c a n i c rocks 

south of the i n t r u s i v e c o n t a c t . 

A d d i t i o n a l e x p l o r a t o r y work i s warranted and i t i s 

recommended th a t an i n i t i a l phase program i n c l u d e expanded 

geochemical and geo p h y s i c a l survey coverage followed by 

diamond d r i l l i n g at an estimated c o s t of $500,000. 

N.C. CARTER, Ph.D., REng. 
CONSULTING GEOLOGIST 





3 

INTRODUCTION 

I n t l . Focus Res. Inc. has entered i n t o an opt i o n 

agreement for the purpose of conducting a d d i t i o n a l 

e x p l o r a t o r y work on the JEAN porphyry copper prospect which 

c o n s i s t s of 66 mineral claims and i s s i t u a t e d northwest of 

Pr i n c e George i n c e n t r a l B r i t i s h Columbia. 

This r e p o r t , prepared at the request of I n t l . Focus 

Res. Inc., i s based p r i n c i p a l l y on the r e s u l t s of past 

e x p l o r a t o r y programs conducted on the proper t y s i n c e i t s 

i n i t i a l l o c a t i o n i n 1969. Numerous r e p o r t s , only some of 

which are a v a i l a b l e i n the p u b l i c r e c o r d , have been provided 

to the w r i t e r by the owners of the p r o p e r t y and these and 

other sources of in f o r m a t i o n are l i s t e d i n the References 

s e c t i o n of t h i s r e p o r t . 

The w r i t e r b r i e f l y v i s i t e d the JEAN prop e r t y i n 1970 

while i n the employ of the B r i t i s h Columbia Department of 

Mines and Petroleum Resources. The w r i t e r has an exten s i v e 

background knowledge of the geology and mineral d e p o s i t s of 

t h i s part of B r i t i s h Columbia gained from conducting and 

s u p e r v i s i n g g e o l o g i c a l mapping programs and the examination 

of, and r e p o r t i n g on, numerous mineral d e p o s i t s and 

occurrences. 

N.C. CARTER, Ph.D., REng. 
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LOCATION AND ACCESS 

The JEAN p r o p e r t y i s s i t u a t e d 200 a i r k i l o m e t r e s 

northwest of P r i n c e George i n c e n t r a l B r i t i s h Columbia 

(Fig u r e 1). 

The mineral claims comprising the p r o p e r t y are 

l o c a t e d between 5 and 15 km south of Tchentlo Lake (the 

westernmost of the two Nation Lakes - Fi g u r e 2), some 80 km 

northwest of the community of F o r t St. James. The geographic 

c e n t r e of the p r o p e r t y i s at l a t i t u d e 55°05' North and 124° 

54' West i n NTS map-area 92N/2W. 

Access i s by way of a mainline l o g g i n g road which 

extends n o r t h w e s t e r l y from F o r t St. James and provides access 

to T a kla Lake and p o i n t s north. Spur roads, i n v a r i o u s s t a t e s 

of d i s r e p a i r but which could be r e h a b i l i t a t e d , extend i n t o 

the southern p r o p e r t y area (Figure 2). Numerous roads and 

s k i d t r a i l s i n the c e n t r a l claims area, now overgrown, 

provided access from Chuchi Lake for 1970's e x p l o r a t o r y work. 

An extension of BC R a i l , which l i n k s F o r t St. James with 

T a k l a Lake and p o i n t s north, i s 35 km west of the JEAN 

pro p e r t y . 

MINERAL PROPERTY 

The JEAN pr o p e r t y i s comprised of f i f t y - e i g h t 2-post 

f u l l and f r a c t i o n a l mineral claims and eigh t 4-post mineral 

N.C. CARTER, Ph.D., REng. 
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claims l o c a t e d i n the Omineca Mining D i v i s i o n (Figure 3). The 

claims are owned j o i n t l y by David L. Cooke and Ragnar U. 

Bruaset and are s u b j e c t to an opt i o n agreement with I n t l . 

Focus Res. Inc. 

The mineral claims are b e l i e v e d to have been l o c a t e d i n 

accordance with procedures as s p e c i f i e d by Mine r a l Tenure Act 

Regulations f o r the Province of B r i t i s h Columbia. No c l a i m 

posts or l i n e s have been examined by the wr i t e r . 

D e t a i l s of the mineral claims are as f o l l o w s : 

Claim Name Record Number Uni t s Expi ry Date 

JW#131 Fr . 245031 1 June 26, 1997 
JW#132 Fr . 245032 1 ( i 

JW#134 245033 1 i t 

JW#135 245034 1 f l 

JW#136 245035 1 I f 

JW#137 245036 1 t l 

JW#138 245037 1 I I 

JWK139 245038 1 l< 

JW#140 245039 1 f l 

JW#141 245040 1 f l 

JW#142 245041 1 f f 

JW#14 3 245042 1 f l 

JW 221 245950 1 August 1997 
JW 222 245951 1 i i 

JW91-1 301229 1 June 25, 1997 
JW91-2 301230 1 II 

JW91-3 301231 1 II 

JW91-4 301232 1 t t 

JW91-5 301233 1 II 

JW91-6 301234 1 II 

WJ91-1 301239 1 II 

WJ91-2 301240 1 i t 

WJ91-3 301241 1 t t 

WJ91-4 301242 1 i t 

WJ91-6 301244 1 t i 

WJ91-8 301246 1 i t 

WJ91-14 301248 1 i t 

JW 100 303956 6 September 1/ 1995 

N.C. CARTER, Ph.D., PEng. 
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Claim Name Record Number Unit s E x o i r v Date 
JW 106 312217 1 August 11,1995 
JW 107 312218 1 II 

JW 108 312219 1 II 

JW 109 312220 1 H 

JW 110 312221 1 II 

JW 113 312222 1 August 10,1995 
JW 114 312223 1 n 

JW 115 312224 1 t f 

JW 116 312225 1 f t 

JW 117 312226 1 t t 

JW 111 312228 1 August 11,1995 
JW 112 312229 1 • i 

JW 102 312230 1 i t 

JW 103 312231 1 t t 

JW 104 312232 1 t t 

JW 105 312233 1 i t 

JW 101 312234 16 August 10,1995 
JW 200 329919 8 t t 

JW 201 329920 15 t t 

JW 151 329921 1 i t 

JW 152 329922 1 • i 

JW 153 329923 1 i t 

JW 154 329924 1 t t 

JW 155 329925 1 t t 

JW 156 329926 1 n 

JW 157 329927 1 f t 

JW 158 329928 1 August 12,1995 
JW 159 329929 1 i t 

JW 160 329930 1 II 

JW 161 329931 1 t t 

JW 163 330448 1 August 31,1995 
JW 164 330449 1 n 

JW 165 330450 1 t t 

JW 166 330451 1 t t 

JW 167 330893 15 September 6,1995 
JW 180 333452 12 January 13,1996 
JW 181 333453 18 II 

JW 182 333454 4 II 

PHYSICAL SETTING 

The JEAN property, s i t u a t e d near the northern margin of 

the I n t e r i o r P l a t e a u of B r i t i s h Columbia, covers an area of 

N.C. CARTER, Ph.D., REng. 
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low to moderate r e l i e f . The claims i n c l u d e the headwaters of 

Jean-Marie Creek and a broad v a l l e y south of Mt. Alexander 

(1666 metres a . s . l . ) which c o n t a i n s the headwaters of a 

we s t e r l y - f l o w i n g drainage (Figure 3). 

E l e v a t i o n s w i t h i n the claims range from 1000 metres 

a . s . l . i n the northwestern p r o p e r t y area to 1600 metres i n a 

highla n d area near the southeastern boundary. With the 

except i o n of swampy t e r r a i n marginal to the west-flowing 

drainage, much of the p r o p e r t y i s w e l l - f o r e s t e d with spruce, 

f i r and lodgepole pine. 

Bedrock exposures are masked i n many pa r t s of the 

pro p e r t y by l o c a l l y t h i c k t i l l and f l u v i o g l a c i a l d e p o s i t s . 

PREVIOUS WORK 

I n i t i a l m ineral claims were staked near the headwaters 

of Jean-Marie Creek i n 1969 f o l l o w i n g the i d e n t i f i c a t i o n of 

anomalous copper and molybdenum values i n s o i l s by N.B.C. 

Syndicate which i n i t i a l l y i n c l u d e d Cominco L t d . , Conwest 

E x p l o r a t i o n Co. L t d . , Granby Mining C o r p o r a t i o n and Duval 

I n t e r n a t i o n a l Corp. Bacon and Crowhurst L t d . c a r r i e d out 

ex p l o r a t o r y work on behalf of the Syndicate u n t i l 1972 when 

Cominco L t d . assumed management of the Jean p r o j e c t . 

Work between 1969 and 1978 i n c l u d e d g e o l o g i c a l mapping, 

geochemical surveys ( s o i l sampling), 130 line-km of Induced 

N.C. CARTER, Ph.D., PEng. 
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P o l a r i z a t i o n and magnetometer surveys, 48 km of road 

b u i l d i n g , t r e n c h i n g and s t r i p p i n g , 1950 metres of diamond 

d r i l l i n g i n 19 holes and 3200 metres of pe r c u s s i o n d r i l l i n g 

i n 40 h o l e s . 

An a i r b o r n e magnetometer survey was conducted over part 

of the present p r o p e r t y i n 1981 by Noranda E x p l o r a t i o n 

Company, L i m i t e d who a l s o undertook subsequent geochemical 

surveys i n 1989 and 1990. 

The o r i g i n a l mineral claims were allowed to lapse i n 

1991 and the pr o p e r t y was staked by the c u r r e n t p r o p e r t y 

owners. Work i n 1991 included g e o l o g i c a l mapping, rock c h i p 

sampling and p r e l i m i n a r y biogeochemical s t u d i e s . More 

comprehensive biogeochemical work ( c o n i f e r outer bark 

sampling) was undertaken i n 1993 and i n 1994 when 20 line-km 

of Induced P o l a r i z a t i o n / R e s i s t i v i t y surveys were conducted. 

Expenditures i n c u r r e d on the prop e r t y s i n c e 1991 are 

estimated to be i n the order of $100,000. 

REGIONAL GEOLOGICAL SETTING 

The JEAN pr o p e r t y i s w i t h i n Quesnel t e r r a n e near the 

easte r n boundary of the Intermontane t e c t o n i c b e l t . Quesnel 

t e r r a n e i s t y p i f i e d by T r i a s s i c - J u r a s s i c (Takla Group) 

i s l a n d - a r c v o l c a n i c and l e s s e r sedimentary assemblages which 

are intruded by coe v a l and younger g r a n i t i c r o c ks. 

N.C. CARTER, Ph.D., PEng. 
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Quesnel t e r r a n e i n the Nation Lakes area i s bounded by 

two major transform f a u l t systems i n c l u d i n g the Manson Creek 

- MacLeod Lake f a u l t on the east and the P i n c h i f a u l t which 

separates the T r i a s s i c - J u r a s s i c sequences from the o l d e r , 

oceanic Cache Creek Group to the west (Nelson et al,1992). 

Porphyry copper (+gold+molybdenum) d e p o s i t s represent 

the p r i n c i p a l s t y l e of m i n e r a l i z a t i o n i n the Nation Lakes 

area. These are a s s o c i a t e d with l a t e T r i a s s i c to e a r l y 

Cretaceous a l k a l i n e and c a l c - a l k a l i n e g r a n i t i c rocks and 

examples i n c l u d e the Mt. Nation, Chuchi and Witch Lake 

prospects and the Mt. M i l l i g a n , 55 km east of the JEAN 

prop e r t y , where work to date has i n d i c a t e d 298 m i l l i o n tonnes 

of m a t e r i a l grading 0.22% copper and 0.45 grams/tonne g o l d . 

Porphyry copper (+gold+molybdenum) m i n e r a l i z a t i o n at the 

v a r i o u s d e p o s i t s and prospects i s a s s o c i a t e d with 

disseminated and f r a c t u r e - f i l l i n g s u l p h i d e minerals w i t h i n 

and marginal to g r a n i t i c i n t r u s i o n s which commonly have a 

good magnetic s i g n a t u r e due to the presence of magnetite. 

Induced P o l a r i z a t i o n surveys have proven to be u s e f u l i n 

d e t e c t i n g c o n c e n t r a t i o n s of su l p h i d e minerals i n overburden-

covered areas w i t h i n t h i s g e o l o g i c a l environment. 

N.C. CARTER, Ph.D., P.Eng. 
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PROPERTY GEOLOGY, MINERALIZATION, GEOPHYSICS AND GEOCHEMISTRY 

Geology 

The JEAN p r o p e r t y i s u n d e r l a i n p r i n c i p a l l y by l a t e 

T r i a s s i c T a k l a Group andesite ad b a s a l t porphyry flows and 

p y r o c l a s t i c r o c k s . These are int r u d e d i n the northern 

p r o p e r t y area by the Jean Marie composite g r a n i t i c stock 

which i s an i n t r u s i v e o u t l i e r of the Hogem b a t h o l i t h to the 

north (Garnett, 1978 ) . The stock, which i s elongate i n a 

nort h w e s t e r l y d i r e c t i o n and measures 11 x 3 km i n plan 

(F i g u r e 4), i s comprised mainly of medium-grained, 

equigr a n u l a r quartz d i o r i t e and d i o r i t e which are g r a d a t i o n a l 

to g r a n o d i o r i t e and quartz monzonite of s i m i l a r t e x t u r e i n 

along the southwestern margin and i n the southeastern p a r t 

of the i n t r u s i o n . 

Radiometric age determinations of b i o t i t e and hornblende 

from an un a l t e r e d sample i n d i c a t e an e a r l y Cretaceous age 

(131 and 136 Ma -Garnett, 19 78 ) fo r t h i s i n t r u s i o n . S i m i l a r 

r a d i o m e t r i c ages have been obtained from g r a n i t i c rocks 

h o s t i n g the Endako molybdenum d e p o s i t , s i t u a t e d 120 miles 

south of the JEAN. 

The southwestern margin of the Jean Marie stock i s 

marked by a northwest-trending f a u l t s t r u c t u r e ( F i g u r e 4). 

Takla Group v o l c a n i c rocks marginal to t h i s c o n tact have been 

a l t e r e d to b i o t i t e h o r n f e l s and l e s s e r epidote-garnet skarn 

N.C. CARTER, Ph.D., P.Eng. 
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(Cooke,1992). There i s some suggestion that these a l t e r e d 

v o l c a n i c rocks might be a product of contact metamorphic 

processes u n r e l a t e d to the Jean Marie stock, r a t h e r , they may 

be " e x o t i c " and emplaced marginal to the stock along the 

northwest f a u l t s t r u c t u r e (R. Bruaset, personal 

communication). Some credence to t h i s theory i s provided by a 

pet r o g r a p h i c study by Paterson (1976) who noted no 

ap p r e c i a b l e i n c r e a s e i n metamorphic grades w i t h i n h o r n f e l s e d 

v o l c a n i c rocks with i n c r e a s i n g p r o x i m i t y to the i n t r u s i v e 

c o n t a c t . 

If the f o r e g o i n g hypothesis i s c o r r e c t , movement along 

the f a u l t would have to have taken place p r i o r to the 

emplacement of s y e n i t e , monzonite and f e l d s p a r porphyry dykes 

and s i l l s which cut both g r a n i t i c and v o l c a n i c rocks proximal 

to the f a u l t s t r u c t u r e and are i n t i m a t e l y a s s o c i a t e d with 

s u l p h i d e m i n e r a l i z a t i o n and attendant hydrothermal 

a l t e r a t i o n . 

Mi neralization 

Work to date on the JEAN pr o p e r t y has i n d i c a t e d 

s e v e r a l zones of copper-molybdenum m i n e r a l i z a t i o n along the 

fault-bounded southwestern stock c o n t a c t . 

P y r i t e , c h a l c o p y r i t e , b o r n i t e , and molybdenite occur i n 

narrow q u a r t z - f i l l e d f r a c t u r e s and to a l e s s e r degree as 

dis s e m i n a t i o n s i n i n t r u s i v e rocks marginal to the contact and 

N.C. CARTER, Ph.D., REng. 
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i n h a i r l i n e f r a c t u r e s w i t h i n b o r d e r i n g h o r n f e l s e d v o l c a n i c 

r o c k s . F r a c t u r e s and quartz v e i n l e t s have p r e f e r r e d 

o r i e n t a t i o n s of ea s t - n o r t h e a s t , east-west and west-northwest 

and d i p moderately to the south. 

P o t a s s i c a l t e r a t i o n i s present as K-f e l d s p a r selvages 

marginal to m i n e r a l i z e d quartz v e i n s , v e i n l e t s and s t r i n g e r s 

w i t h i n the i n t r u s i v e rocks and as per v a s i v e secondary b i o t i t e 

i n the v o l c a n i c r o c k s . 

Three m i n e r a l i z e d zones (A,B and C) have been p a r t i a l l y 

d e l i n e a t e d by previous p e r c u s s i o n and diamond d r i l l i n g . D r i l l 

hole l o c a t i o n s are shown on Fi g u r e 5 and summary hole data 

and s i g n i f i c a n t sample i n t e r v a l s are contained i n Appendix I. 

The A and B zones, separated by 250 metres of apparent 

lower grade m a t e r i a l , occur as f l a t to g e n t l y s o u t h - d i p p i n g 

t a b u l a r zones which s t r a d d l e the f a u l t e d i n t r u s i v e - v o l c a n i c 

c o n t a c t . These zones have an average t h i c k n e s s of 30 metres 

and are capped by between 30 and 60 metres of weakly 

m i n e r a l i z e d rock and/or overburden. A l a t e r a l zoning of 

sul p h i d e minerals i s evident i n both zones. C h a l c o p y r i t e and 

l e s s e r b o r n i t e are more p r e v a l e n t i n the v o l c a n i c rocks while 

most of the molybdenite i s hosted by the i n t r u s i v e rocks 

which c o n t a i n s i g n i f i c a n t l y lower copper grades 

(Bruaset, 1976 ) . 

The A and B zones each c o n t a i n what were o r i g i n a l l y 
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reported as p o t e n t i a l mining r e s e r v e s (Bruaset,1976) 

at c u t - o f f grades quoted as copper - e q u i v a l e n t (%Cu + 3(%Mo)) 

as f o l l o w s : 

Zone C u t - o f f Grade T o n n e s ( m i l l i o n s ) Cu(%) Mo(%) 
A 0.22 12.9 0.30 0.015 
B 0.31 14.0 0.31 0.025 

G e n e r a l l y accepted present day terminology would 

c a t e g o r i z e the f o r e g o i n g as probable r e s o u r c e s . Both the A 

and B zones are co n s i d e r e d to be open to the north and the 

B zone may extend to the southeast (Bruaset,1976). The zones 

may be connected at depth; DDH 74-4 (Figure 5) i n t e r s e c t e d 

9.1 metres grading 0.24% copper and 0.007% molybdenum at a 

depth of 125 metres (Appendix I ) . 

A re-sampling of some d r i l l cores i n 1991 (Cooke and 

Bruaset,1992) i n v o l v e d the c o l l e c t i o n of 14 samples from 

d r i l l hole 75-1 i n the B Zone (Figure 5) of which three 

returned values of 90,110 and 136 ppb gol d . A l l were from 

hole i n t e r v a l s with higher copper grades of between 0.30 and 

2.36% copper. T h i r t e e n rock c h i p samples from a trenc h i n the 

southeastern part of B zone (Blueberry showing) returned gold 

values of between 7 and 44 ppb). Three core samples from hole 

75-5 w i t h i n the A zone returned no s i g n i f i c a n t gold v a l u e s . 

The C zone, 1.2 km southeast of B zone (Figure 5) was 

te s t e d by 7 pe r c u s s i o n holes i n 1974. Previous diamond 

d r i l l i n g to the north, designed to t e s t a s o i l geochemical 
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anomaly, i n t e r s e c t e d low copper v a l u e s . The geometry of t h i s 

zone, which i s exposed i n su r f a c e trenches, i s not we l l 

understood. C zone, as te s t e d to date, c o n t a i n s a p p r e c i a b l y 

lower copper grades; p o t e n t i a l mining r e s e r v e s ( i n c o r p o r a t i n g 

no c u t - o f f grade - Bruaset,1976) are reported as being 29.9 

m i l l i o n tonnes grading 0.11% copper and 0.017% molybdenum. 

The zone i s open to the south ( F i g u r e 5) and per c u s s i o n and 

diamond d r i l l r e cords show an inc r e a s e i n copper grades i n 

t h i s d i r e c t i o n . 

A number of bedrock exposures with v a r i a b l e amounts of 

c h a l c o p y r i t e and molybdenite m i n e r a l i z a t i o n have been 

i d e n t i f i e d at a number of l o c a l i t i e s along the length of the 

f a u l t e d stock c o n t a c t . The more s i g n i f i c a n t of these to date 

are w i t h i n or nearby the A, B and C zones and in c l u d e the 

Apple-Cot, Orange-Cot and Low Water showings west and east of 

A zone, the Blu e b e r r y showing ( p r e v i o u s l y described) i n the 

southeastern part of B zone and and three showings east of C 

zone. 

The Apple-Cot showing i s exposed i n a small drainage 

merginal to southwest margin of A zone as p r e s e n t l y d e f i n e d 

(Figure 5). I n i t i a l rock c h i p sampling y i e l d e d values of up 

to 5.22% copper and 0.01% molybdenum over 1 metre i n t e r v a l s 

and subsequent sampling of b u l l d o z e r trenches returned 

s i m i l a r r e s u l t s . L o c a l l y good c o n c e n t r a t i o n s of c h a l c o p y r i t e 
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are exposed over a 60 metre i n t e r v a l adjacent to the small 

drainage. M i n e r a l i z a t i o n occurs as dis s e m i n a t i o n s and i n 

quartz veins i n a monzonite porphyry s i l l which cuts 

h o r n f e l s e d v o l c a n i c rocks 250 metres southwest of the stock 

c o n t a c t . 

Fourteen rock c h i p samples, c o l l e c t e d from t h i s showing 

in 1991 (Cooke and Bruaset, 1992 ) included s i x with copper 

values ranging from 1.4 to 4.9% copper, t r a c e s of molybdenum 

and gold values of between 45 and 945 ppb. Higher gold values 

are d i r e c t l y p r o p o r t i o n a l to b e t t e r copper grades. 

The Orange-Cot showing, i s exposed over a 60 metre 

i n t e r v a l i n the same drainage 175 metres east of the A zone 

and w i t h i n the i n t r u s i v e . 1991 rock c h i p sampling of t h i s 

showing in c l u d e d two samples with grades of 0.56 and 1.16% 

copper, 29 and 114 ppb gold and 30 and 204 ppm molybdenum. 

The Low Water showing, 250 metres east of the Orange-Cot 

zone, i s exposed over a 60 metre i n t e r v a l . Copper grades of 

between 0.02 and 0.06% and 0.02% molybdenum were obtained 

from previous sampling. 

Three bedrock exposures of i n t r u s i v e rocks 70 metres 

southeast of C zone c o n t a i n minor amounts of c h a l c o p y r i t e and 

molybdenite. 

Geophys i ca 1 Si gna tures 

P r i n c i p a l g e o p h y s i c a l responses on the JEAN p r o p e r t y are 
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i l l u s t r a t e d on Fi g u r e 6. 

Numerous Induced P o l a r i z a t i o n c h a r g e a b i 1 i t y anomalies 

marginal to the f a u l t e d g r a n i t i c stock contact have been 

i d e n t i f i e d by previous surveys. The 10 m i l l i s e c o n d contour 

overlaps t h i s c o n t a c t v i r t u a l l y over i t s e n t i r e l e n g t h . A, B 

and C zones are r e f l e c t e d by chargeabi1 i t i e s of between 15 

and 20 msec (Fig u r e 6) and s i m i l a r s t r e n g t h c h a r g e a b i l i t i e s 

are evident over c o n s i d e r a b l e areas south of the co n t a c t . 

These i n c l u d e the p a r t i a l l y d e f i n e d 'N' and the 1200 x 800 

metres 'H' anomaly with c h a r g e a b i l i t i e s of +15 msec i n the 

southeastern g r i d area (Figure 6) and a pronounced 

c h a r g e a b i 1 i t y high south of the A and B zones. 

An i s o l a t e d , s m a l l e r area with anomalous c h a r g e a b i l i t i e s 

i n the extreme southeastern g r i d area (Figure 6) has been 

r e f e r r e d to as anomaly 'M'. 

Airborne magnetometer survey r e s u l t s (Walker,1981) 

show a l i n e a r zone of higher magnetic s u s c e p t i b i l i t i e s 

p a r a l l e l l i n g the f a u l t e d stock c o n t a c t (Figure 6). Other 

d i s t i n c t magnetic anomalies i n c l u d e a s e m i - c i r c u l a r , 100 x 

400 metres f e a t u r e 1000 metres southwest of A and B zones and 

a l i n e a r magnetic high a p p a r e n t l y bounding the 'N' and *H' 

ch a r g e a b i 1 i t y anomalies on the south. The w e l l d e f i n e d 

northern f l a n k of t h i s f e a t u r e may be r e f l e c t i n g a s u b s i d i a r y 

f a u l t which i s o b l i q u e to the f a u l t along the stock c o n t a c t . 
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An e a s t - n o r t h e a s t f a u l t has been p o s t u l a t e d as the cause 

of the pronounced i n f l e c t i o n along the southern margin of 

t h i s magnetic f e a t u r e (Walker,1990). 

Geochemical Signatures 

S o i l geochemical surveys i n the l a t e 1960's i d e n t i f i e d 

s e v e r a l areas with c o i n c i d e n t , anomalous copper and 

molybdenum v a l u e s . The l a r g e s t of these, measuring 2.5 x 0.8 

km and s i t u a t e d along the c e n t r a l p a r t of the f a u l t e d stock 

c o n t a c t , i s shown on Figure 7. Diamond d r i l l i n g of t h i s 

anomaly i n 1971 (Figure 5) y i e l d e d only low copper v a l u e s , 

the best r e s u l t being 645 ppm over 191 metres of hole l e n g t h . 

Subsequent work, which was s u c c e s s f u l i n d e l i n e a t i n g the C 

zone at the southwest margin of t h i s s o i l anomaly, suggests 

t h a t the more anomalous values i n s o i l s may not be r e l a t e d 

to the C zone but have been t r a n s p o r t e d i n a n o r t h e a s t e r l y 

d i r e c t i o n . 

S e v e r a l other areas with anomalous copper values (+130 

ppm Cu) i n s o i l s i n c l u d e a 580 x 300 metres area with values 

of up to s e v e r a l hundred ppm (Brabec, 1979 ) which i s p a r t l y 

c o i n c i d e n t with IP c h a r g e a b i 1 i t y anomaly 'M' i n the extreme 

southeastern part of the g r i d (Figure 6). S i m i l a r anomalous 

val u e s , between 600 and 1000 metres to the northwest, were 

t e s t e d by three holes i n 1970 which returned values of l e s s 

than 0.10% copper. 
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S o i l sampling i n the southeastern part of the present 

JEAN p r o p e r t y (Campbel1, 1989; Walker, 1990 ), at higher 

e l e v a t i o n s and consequently with l e s s e r overburden 

t h i c k n e s s e s , o u t l i n e d a 1500 x 500 metres area with e l e v a t e d 

copper, g o l d , a r s e n i c and z i n c values which i s c o i n c i d e n t 

with the pronounced i n f l e c t i o n along the southern margin of 

the l i n e a r magnetic f e a t u r e r e f e r r e d to p r e v i o u s l y (Figure 

6) . 

A smaller s o i l anomaly with +200 ppm copper values i s 

centred over the B zone and r e f l e c t s some l o c a l near s u r f a c e 

copper m i n e r a l i z a t i o n . In ge n e r a l , s o i l sampling proved to be 

of l i t t l e or no value in d e t e c t i n g the t a b u l a r A zone which 

i s capped by between 30 to 60 metres of overburden and/or 

weakly m i n e r a l i z e d "cover" rock. 

D r i l l i n g data f o r the A, B and C zones i n d i c a t e s 

overburden t h i c k n e s s e s ranging from 1 to 46 metres and 

averaging 13 metres. These data, coupled with the f a c t that 

t h i s i s g l a c i a l l y t r a n s p o r t e d overburden with a l o c a l l y 

s i g n i f i c a n t c l a y component, suggest that t o t a l r e l i a n c e on 

s o i l geochemistry could be mi s l e a d i n g . 

The p h y s i c a l s e t t i n g of the JEAN prop e r t y i s t y p i c a l of 

most areas i n the I n t e r i o r P l a t e a u of B r i t i s h Columbia where 

l o c a l l y t h i c k overburden cover has i n h i b i t e d mineral 

e x p l o r a t i o n . Various other geochemical techniques, i n c l u d i n g 
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biogeochemistry, have been a p p l i e d i n pa r t s of t h i s t e r r a i n 

with some degree of success over the past s e v e r a l years 

(Dunn,1991). 

The sampling of outer bark of c o n i f e r s has proven to be 

an e f f e c t i v e t o o l i n parts of the I n t e r i o r P l a t e a u . Recent 

s t u d i e s by the G e o l o g i c a l Survey of Canada i n c l u d e sampling 

of the QR gold and Mt. M i l l i g a n copper-gold d e p o s i t s , both of 

which are i n g e o l o g i c a l environments s i m i l a r to the JEAN 

prop e r t y . 

Trees have ext e n s i v e root systems which e f f e c t i v e l y 

e x t r a c t elements from the substratum f o r growth. Non

e s s e n t i a l elements, such as heavy metals, are sequestered i n 

a t r e e ' s outer p a r t s i n c l u d i n g outer bark, twigs and tr e e 

tops. Outer bark i s a p a r t i c u l a r l y u s e f u l sample medium s i n c e 

i t i s dead t i s s u e and consequently not s u b j e c t to seasonal 

v a r i a t i o n s i n t r a c e element contents. Since t r e e s e f f e c t i v e l y 

e x t r a c t elements from a la r g e area of overburden and/or 

bedrock, sample c o l l e c t i o n at spacings of s e v e r a l hundred 

metres should provide adequate coverage. 

T r a d i t i o n a l treatment of biogeochemical samples, 

i n c l u d i n g outer bark, for subsequent a n a l y s i s has invol v e d 

p r e c o n c e n t r a t ion of the sample by ashing. This u s u a l l y 

i n v o l v e s a c o n c e n t r a t i o n of the a c t u a l t r a c e element contents 

by a f a c t o r of 50. Advanced a n a l y t i c a l techniques i n c l u d i n g 
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Instrumentation Neutron A c t i v a t i o n a n a l y s i s (INAA) do not 

re q u i r e ashing of the sample and a c t u a l (dry weight 

e q u i v a l e n t ) values are r e p o r t e d . 

Biogeochemical surveys, i n v o l v i n g the c o l l e c t i o n of 

outer bark samples and the subsequent analyses f o r 35 

elements by INAA, were undertaken on the JEAN pr o p e r t y i n 

1991 (Cooke and Bruaset,1992), 1993 (Bruaset,1993) and 1994. 

This work i n v o l v e d the s c r a p i n g of about 100 grams of outer 

bark from lodgepole pine and white spruce t r e e s at 

approximately 200 metre i n t e r v a l s along 200 metre spaced g r i d 

l i n e s south of the b a s e l i n e i n the c e n t r a l p r o p e r t y area 

(Figure 7). 

White spruce i s the dominant t r e e - t y p e i n the 

southeastern two-thirds of the area sampled; lodgepole pine 

i s more p r e v a l e n t i n the d r i e r area to the northwest. T y p i c a l 

c o n c e n t r a t i o n s for gold i n outer bark for both spruce and 

pine as reported by Dunn(1991) are g r o s s l y s i m i l a r and 

sampling to date i n the I n t e r i o r P l a t e a u suggests the same 

holds t r u e f o r other elements. For these reasons, a l l sample 

r e s u l t s from the JEAN prop e r t y have been combined f or 

purposes of i n t e r p r e t a t i o n . 

Copper values i n outer bark samples are expressed as 

"ash weight e q u i v a l e n t s " ( i e - reported values x 50 

(co n c e n t r a t i o n f a c t o r ) ) f o r purposes of comparison with 
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previous s o i l sample r e s u l t s . Based on surveys i n the 

v i c i n i t y of the nearby Mt. M i l l i g a n d e p o s i t (Bruaset,1993), 

c o n c e n t r a t i o n s of +200 ppm copper are considered to be 

anomalous. As i n d i c a t e d on Fi g u r e 7, anomalous copper values 

occur i n three broad areas i n c l u d i n g one south of the A and B 

zones and two l a r g e r areas which are c r u d e l y c o i n c i d e n t with 

the 'N' and 'H' Induced P o l a r i z a t i o n c h a r g e a b i 1 i t y anomalies. 

Gold values i n outer bark samples from the JEAN pr o p e r t y 

are v a r i a b l e but when compared to normal dry weight or a c t u a l 

values i n outer bark of 0.10 - 0.30 ppb f o r spruce and 0.20 -

0.40 ppb f o r pine (Dunn /1991) / a number of ele v a t e d values 

are evident i n c l u d i n g s e v e r a l "spot" highs (values of between 

0.20 and 0.81 ppb gold) marginal to c h a r g e a b i 1 i t y anomaly 

'H' . 

Potassium values i n outer bark are e l e v a t e d w i t h i n the 

anomalous i n copper and are probably an expr e s s i o n of 

p o t a s s i c a l t e r a t i o n (as secondary b i o t i t e - J . Nelson, 

p e r s o n a l communication) which i s widespread i n the v o l c a n i c 

rocks southwest of the g r a n i t i c stock c o n t a c t . 

CONCLUSIONS 

Work over the past 25 years on the JEAN pr o p e r t y has 

been s u c c e s s f u l i n i d e n t i f y i n g a number of zones of copper-

molybdenum m i n e r a l i z a t i o n w i t h i n and adjacent to the f a u l t e d 
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southwestern margin of the Jean Marie g r a n i t i c stock which i s 

known to extend over a d i s t a n c e of 11 km. Previous d r i l l i n g 

has i d e n t i f i e d probable resources of copper and molybdenum 

w i t h i n three of these zones. 

Better copper grades, l o c a l l y accompanied by some gold 

v a l u e s , are a s s o c i a t e d with a l k a l i n e monzonite, s y e n i t e and 

fe l d s p a r porphyry dykes and s i l l s which cut both the o l d e r 

g r a n i t i c rocks and v o l c a n i c rocks i n p r o x i m i t y to the f a u l t e d 

stock c o n t a c t . These may be a r e f l e c t i o n of l a r g e r i n t r u s i v e 

bodies at depth, p a r t i c u l a r l y beneath the v o l c a n i c rocks 

southwest of the co n t a c t . These rocks, which are v a r i a b l y 

h o r n f e l s e d and s k a r n i f i e d , d i s p l a y p o t a s s i c a l t e r a t i o n i n the 

form of secondary b i o t i t e . 

Induced P o l a r i z a t i o n surveys have o u t l i n e d c h a r g e a b i 1 i t y 

highs c o i n c i d e n t with most of the known m i n e r a l i z e d zones and 

s e v e r a l l a r g e c h a r g e a b i 1 i t y anomalies i n the c e n t r a l p r o p e r t y 

area which r e q u i r e f u r t h e r i n v e s t i g a t i o n . C o i n c i d e n t with 

these are anomalous copper and molybdenum (and l o c a l l y gold) 

values i n both s o i l and biogeochemical (outer bark) samples. 

R e s u l t s of more recent geochemical and geo p h y s i c a l 

surveys on the JEAN p r o p e r t y are considered to be s i g n i f i c a n t 

and a d d i t i o n a l e x p l o r a t o r y work i s warranted. 
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RECOMMENDED PROGRAM 

Several areas i n the c e n t r a l p a r t of the JEAN pr o p e r t y 

r e q u i r e follow-up work. More d e t a i l e d Induced P o l a r i z a t i o n 

surveys are recommended to more adequately d e f i n e the 'H', 

'N' and 'M' c h a r g e a b i 1 i t y anomalies and coverage should be 

expanded to cover the e n t i r e g r i d area south of the b a s e l i n e . 

E x t e n s i o n of part of the g r i d to cover the l i n e a r 

aeromagnetic f e a t u r e should a l s o be con s i d e r e d . 

Biogeochemical sampling has proven to be u s e f u l and more 

d e t a i l e d sampling i s i n order to b e t t e r d e f i n e the areas with 

anomalous copper and gold values i d e n t i f i e d to date. This 

work should be coupled with d e t a i l e d g e o l o g i c a l mapping and 

1ithogeochemistry where f e a s i b l e . 

I t i s a n t i c i p a t e d that these g e o p h y s i c a l and geochemical 

programs w i l l r e s u l t i n the d e f i n i t i o n of a number of t a r g e t s 

for subsequent t e s t i n g by diamond d r i l l i n g which i s 

considered to be an i n t e g r a l part of the recommended program. 

At l e a s t two areas warranting d r i l l i n g have a l r e a d y been 

i d e n t i f i e d , i n c l u d i n g the area of the Apple-cot showing to 

determine the extent of the monzonite s i l l h o s t i n g higher 

grades of copper (+gold) m i n e r a l i z a t i o n and the area between 

A and B zones to determine p o s s i b l e c o n t i n u i t y between them. 

H e l i c o p t e r access w i l l be r e q u i r e d for the recommended 

program pending s e l e c t i o n and p e r m i t t i n g of a road route. 

N.C. CARTER, Ph.D., REng. 
CONSULTING GEOLOGIST 



24 

ESTIMATE 

Induced P o l a r i z a t i o n surveys -
25 1ine km @ $1,500/km 

Biogeochemical sampling and analyses 

G e o l o g i c a l mapping, 1ithogeochemistry 

Camp c o s t s 

M i s c e l l a n e o u s t r a v e l 

Consumables, equipment r e n t a l s 

H e l i c o p t e r access - 50 hours @ $800/hour 

Diamond D r i l l i n g - 2500 metres 

@ $110/ metre ( a l l - i n c l u s i v e ) 

S u p e r v i s i o n , r e p o r t i n g 

C o ntingencies 

$37,500.00 

$15,000.00 

$10, 000 .00 

$35,000.00 

$10,000.00 

$2,500.00 

$40,000.00 

$275,000.00 

$20,000.00 

$55,000.00 

T o t a l $500,000.00 

N.C. C a r t e r , Ph.D. P.Eng. 
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APPENDIX I 

JEAN PROPERTY DRILLING RESULTS 



A Zone 

Hole i No ...» Depth(m) O.B . (m) From(m) To(m) Width(m) Cu( %) Mo(%) 

DDH 75- 5 81 . 3 14 .0 14.0 81.4 67.4 0. 27 0 .011 
DDH 75- 6 90 .5 18 .3 27.8 30.8 3.0 1. 02 0 .005 

PDH 74- 22 91 . 4 16 .8 54.9 79.2 24.3 0. 37 t r . 
PDH 74- 23 82 .3 12 .8 73.2 82.3 9.1 0 . 25 t r . 
PDH 74- 24 91 . 4 15 .2 54.9 61.0 6.1 0. 56 t r . 
PDH 74- 25 67 .1 14 .0 51.8 57.9 6.1 0. 83 0 .010 
PDH 74- 26 91 .4 15 .8 30.5 51.8 21. 3 0 . 38 t r . 
PDH 74- 27 91 .4 12 .2 33.5 61.0 27.5 0. 53 t r . 
PDH 74- 28 91 . 4 14 .6 27.4 82.3 54 .9 0. 24 t r . 
PDH 74- 29 91 .4 14 .6 15.2 64.0 48.8 0. 21 0 .010 
PDH 74- 30 91 . 4 12 .2 45.7 64.0 18.3 0. 30 0 .070 
PDH 74- 31 91 .4 18 .3 27.4 54.9 27.5 0. 22 t r . 
PDH 74- 32 91 . 4 6 .1 - No S i g n i f i c a n t Values -
PDH 74- 33 91 .4 10 .7 45.7 57.9 12.2 0. 27 0 .070 
PDH 74- 38 91 . 4 12 .2 79.2 85.3 6.1 0. 26 t r . 
PDH 74- 39 25 .9 - Lost i n Overburden -
B Zone 

DDH 75- 1 193 .5 10 .1 30.5 61.0 30.5 0. 68 0 .007 
DDH 75- 2 121 .9 12 .8 - No S i g n i f i c a n t Values -

PDH 74- 1 91 .4 9 .1 39.6 67.1 27.5 0. 37 t r . 
PDH 74- 2 91 . 4 6 .1 61.0 85.3 24.3 0. 32 t r . 
PDH 74- 3 30 .5 4 .6 - Hole Lost -
PDH 74- 4 91 .4 1 . 5 - No S i g n i f i c a n t Values 
PDH 74- 5 91 .4 20 .7 - No S i g n i f i c a n t Values -
PDH 74- 7 91 .4 18 .3 24.4 42.7 18.3 0. 38 t r . 

and 85.3 91.4 6.1 0. 72 0 .080 
PDH 74- 9 91 .4 25 .9 27.4 51.8 24.4 0. 15 0 .070 
PDH 74- 10 91 .4 18 .3 39.6 70.1 30.5 0 . 33 0 .040 
PDH 74- 11 91 .4 15 .2 18.3 51.8 33.5 0. 19 0 .060 
PDH 74- 12 48 .8 7 .6 - No S i g n i f i c a n t Values 
PDH 74- 13 91 .4 0 18.3 33.5 15.2 0. 21 t r . 
PDH 74- 14 91 .4 0 - No S i g n i f i c a n t Values 
PDH 74- 34 91 . 4 19 .8 30.5 64.0 33.5 0. 33 0 .050 
PDH 74- 35 91 .4 18 .3 20.1 35.4 15.3 0. 28 0 .010 
PDH 74- 36 33 .5 Lost i n Overburden -
PDH 74- 37 3 .0 - Lost i n Overburden -



I n t e r v e n i n g Area between A and B Zones 

Hole No. Depth(m) O.B.(m) From(m) To(m) Width(m) Cu(%) Mo(%) 

PDH 74- 40 91 . 4 12 .2 12. 2 91.4 79.2 0. 02 0 .010 
DDH 75- 3 113 .4 4 .6 4. 6 113.4 108.8 0. 01 0 .001 
DDH 75- 4 160 .9 30 .5 125. 0 134.1 9.1 0. 24 0 .007 

C Zone 

PDH 74- 15 91 .4 3 .0 3. 0 91.4 88.4 0. 12 0 .010 
PDH 74- 16 91 .4 0 6. 1 91.4 85.3 0. 07 0 .020 
PDH 74- 17 91 .4 0 42. 7 91.4 48.7 0. 12 0 .010 
PDH 74- 18 91 .4 3 .0 6. 1 91.4 85.3 0. 11 0 .020 
PDH 74- 19 91 .4 6 .1 - No S i g n i f i c a n t Values -
PDH 74- 20 91 .4 3 .0 - No S i g n i f i c a n t Values -
DDH 71- 2 91 .4 18 .3 - No S i g n i f i c a n t Values -
DDH 71- 7 96 .6 45 .7 - No S i g n i f i c a n t Values -
DDH 71- 8 92 .4 7 .3 - No S i g n i f i c a n t Values -
DDH 71- 10 91 .4 9 .1 79 . 2 85.3 6.1 0. 43 0 .040 

Note: A l l p e r c u s s i o n holes were v e r t i c a l ; a l l diamond d r i l l 
h oles v e r t i c a l with the exception of DDH 75-1 which was 
d r i l l e d at -55 @ 020. 



FIGURE 4 - JEAN PROPERTY - GENERAL GEOLOGY 


