
8 2 3 1 8 7 

TECK EXPLORATIONS LIMITED 
Kami oops, B. C. 

INTERIM REPORT 
ON THE 

GRENOBLE/LEXINGTON PROPERTIES 
GREENWOOD MINING DIVISION 

BRITISH COLUMBIA 

REPORT NO. KAM-Z 
February 24, 1982 

R. P. Page 



CONTENTS 

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

L o c a t i o n and Access 

P r ope r t y and Ownership 

Hi s t o r y 

Geology 

Layered Rocks 
Dac i t e and Re la ted I n t r u s i v e Rocks 
Late I n t r u s i v e Rocks 

S t r u c t u r e 

M i n e r a l i z a t i o n 

Low-Angle Veins and Ve in Complex Replacements 
H igh-Ang le Veins 
S e r p e n t i n i t e M i n e r a l i z a t i o n 
Low Grade M i n e r a l i z a t i o n 
Copper-Gold V a r i a t i o n s 

D r i l l I n d i c a ted Reserves 

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

References 

Appendix I: Reserve C a l c u l a t i o n and Data 
Teck E xp l o r a t i on s L i m i t e d (1982) 

I I : Ore Reserve E s t i m a t i o n , R. W. Phendler 
(1982) 

I I I : Proposed Program and Budget 



LIST OF FIGURES 

1. General Loca t i on 

2. Topography and I n f r a s t r u c t u r e 

3. Claims and Ownership 

4. General Geology, McCarren C r eek— 
Goosmus Creek A r e a , Greenwood, B. C. 

5. Geology Map of Grenoble-Seraphim Opt ion 

6. D r i l l Hole Loca t i on Map 

7. D r i l l Hole Loca t i on and Topographica l Map 

Northwest Sheet 
Southeast Sheet 
Center Sheet 

8. D r i l l Hole P lan Map 

9. Proposed D r i l l i n g Program and Geo l og i c a l Map 

10. L ong i t ud i n a l S ec t i on A - A ' - A " 
L o n g i t u d i n a l Sec t i on B-B 1 

L o n g i t u d i n a l S e c t i o n C - C 

11. G e o l o g i c a l and Assay Data 

S e c t i o n 608N 
584N 
552N 
518N 
480N 
450N 
422N 
386N 
340N 
300 N 
268N 
202N 
154N 
638N 

Fo l l ow ing Page 1 

ii 

F o l l ow ing Page 2 

Fo l l ow ing Page 5 

In Pocket 

In Pocket 

Under Separate Cover 



- 1 -

INTRODUCTIQN 

The f o l l o w i n g repor t i s presented as an i n t e r i m summary of a l l data 

and g e o l o g i c a l r e l a t i o n s h i p s concern ing the Au-Cu m i n e r a l i z a t i o n 

p re sen t on p r o p e r t i e s near Greenwood, B. C. he ld or opt ioned by Teck 

C o r p o r a t i o n . I t should be emphasized t ha t a l though the d i s b r i b u t i o n 

o f the m i n e r a l i z a t i o n and f a c t o r s concern ing i t s l o c a l i z a t i o n are f a i r l y 

w e l l understood at p re sen t , f u r t h e r work on the p roper ty w i l l no doubt 

a l t e r and enhance t h i s unders tand ing . 

Th i s r epo r t i s based on the a u t h o r ' s s u p e r v i s i o n and core l ogg ing o f 

the most r e cen t diamond d r i l l i n g program, g e o l o g i c a l reconna i s sance o f 

much o f the p r ope r t y , and the c o m p i l a t i o n and e v a l u a t i o n o f o l d e r r e p o r t s , 

d r i l l logs and s e c t i o n s . 

LOCATION AND ACCESS 

The p roper ty i s l o c a t e d a long the U.S. border i n the Greenwood M in ing 

D i v i s i o n o f southern B r i t i s h Co lumbia, rough ly 540 km by road from 

Vancouver ( F i g . 1 ) . Highway #3, the southern Trans-Canada, g ives 

access t o Greenwood and Grand Fo rk s , w h i l e a-number o f good to f a i r 

g r a ve l roads prov ide access :o the p roper ty from e i t h e r c i t y . A heavy 

duty g rave l road (Phoenix haul road) passes through the p r o p e r t y , w i t h i n 

2 km of the main d r i l l i n g a reas , and can p rov ide a l l - w e a t h e r access to 

the ground ( F i g . 2 ) . A na tu ra l gas p i p e l i n e and major hydro sources 

a r e l o ca ted w i t h i n 3 km of the p roper ty boundar ie s . 
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PRQPERTY AND OWNERSHIP 

The p rope r t y c o n s i s t s of 15 minera l c l a ims ( r e v e r t e d crown g r a n t s ) , 

13 crown granted c l a i m s , 4 minera l l e a s e s , and 2 s taked minera l c la ims 

o f 9 u n i t s and 20 un i t s ( F i g . 3 ) . 

The two s taked c la ims and Goosmus f r a c t i o n c l a i m are he l d by Teck 

C o r p o r a t i o n . The key ground i s he ld by Grenoble Energy L t d . and 

Mess r s . W. G. H a l l a u e r , W. E. McAr thur , and R. E. Seraphim. E x p l o r a t i o n 

conducted t o date by Teck i s s u f f i c i e n t to meet assessment requirements 

w e l l beyond the l i m i t s o f the op t i on agreements. 

HISTORY 

E a r l y e x p l o r a t i o n on the p rope r t y was focused on the C i t y o f P a r i s 

crown-granted c l a i m , but minor underground workings were a l s o sunk on 

the Lex ing ton and L i n c o l n c l a i m s . The f i r s t s i g n i f i c a n t work i n the 

C i t y o f P a r i s area was i n 1892 when two ad jacent s ha f t s were sunk and 

underground d r i f t i n g was begun on a p y r i t e - c h a l c o p y r i t e r i c h qua r t z 

v e i n . At the same t ime another s h a f t was sunk to sha l l ow depth and 

d r i f t i n g began on a t e t r a h e d r i t e - b e a r i n g qua r t z v e i n l o ca ted about 

6C0 f e e t to the southeast on the L i n c o l n c l a i m . By 1989 the C i t y o f 

P a r i s Gold Min ing Company had gained c o n t r o l o f the p roper ty and 

commenced major underground development. W i t h i n a yea r a c ro s s cu t 

tunnel 805 f ee t long was d r i v e n n o r t h e a s t , i n t e r s e c t i n g the s ou th ­

e a s t e r l y t r end ing ve i n system a t a depth o f approx imate ly 300 f ee t 

below su r f ace exposure. A d r i f t was run about 600 f e e t to the northwest 

from the c ro s s cu t tunnel connect ing w i t h the C i t y o f P a r i s s h a f t ; a 
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second d r i f t was extended 300 f e e t to the southeast toward the area 

under the L i n c o l n s h a f t . Other work i n c l uded c o n s t r u c t i o n o f an a d i t 

and 250 f e e t o f d r i f t i n g on a p y r i t e - c h a l c o p y r i t e ve in on the 

Lex ing ton c l a i m near Goosmus Creek, 2,000 f e e t northwest o f the C i t y 

o f P a r i s p o r t a l . 

A f t e r a yea r o f p r oduc t i on , i n 1900, the C i t y of P a r i s mine was dormant 

u n t i l 1922, when p ro spec t ing began a g a i n , and i n 1938 minor 

p roduc t i on was r e a l i z e d . To ta l p roduct ion from the C i t y o f P a r i s 

amounted to 2,100 tons grad ing 3.12% Cu, 0.40 oz . Au/ton and 2.1 oz . 

Ag/ton. 

Subsequent l y , v i r t u a l l y no f u r t h e r e x p l o r a t i o n o r development was done 

u n t i l 1962, when King Midas Mines L t d . c o n s o l i d a t e d many o f the o l d 

Crown-granted c la ims and c a r r i e d out a reconna i s sance geochemical 

su rvey . A s h o r t , n ro thwes te r l y t r e n d i n g a d i t was d r i v en a t t h i s 

t ime near the base o f the L i n c o l n s h a f t , y i e l d i n g a few tons o f 

a r g e n t i f e r o u s o re . 

On s t r i k e across the Canada-U.S. bo rde r , and o c c u r r i n g w i t h i n a s i m i l a r 

g e o l o g i c a l environment, the Lone S t a r mine produced s p o r a d i c a l l y between 

1890 and 1920, y i e l d i n g about 40,900 tons o f which 6,500 tons graded 2.6% 

Cu, 0.032 oz . Au/ton, and 0.19 oz. Ag/ton. In the e a r l y 1970 ' s , t h i s 

ground was e x t e n s i v e l y exp lo red by a number of mining companies, f i n a l l y 

a c h i e v i n g some 400,000 tons o f p roduc t i on i n 1977-78. Th i s was t r ucked 

and t r e a t e d a t the Phoenix m i l l o f Granby M in ing Co. L t d . During t h i s 
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p e r i o d , S i l v e r Standard Mines L t d . and Granby exp lo red the ground w i t h 

some 34 percus s i on holes ( R - l through R-34) t o t a l l i n g about 2,546 m 

(8,353 f e e t ) , i n the area southeast of the main zone, but nor th o f 

the U.S.-Canada border (Richmond p r o p e r t y ) . This ground i s i n c l u d e d 

i n the ground now under op t i on to Teck. The ground south o f the border 

i s he l d by Azure Resources L t d . (YSE). 

In 1967, Lex ington Mines L t d . a cqu i red the c la ims cove r i ng most o f the 

c u r r e n t p roper ty and g r a d u a l l y i n c rea sed t h e i r ho ld ings to 132 c l a ims 

and minera l leases i n 1970. L e x i n g t o n ' s i n i t i a l work i n v o l v e d geochem and 

IP surveys and approx imate ly 10,000 f e e t o f b u l l d o z e r t r e n c h i n g . 

Between A p r i l 1969 and J u l y 1970, Lex ington put down 33 BQ and NQ diamond 

d r i l l ho les (DDH-1 through DDH-33) t o t a l l i n g 5,564 m ( 1 8 , 225 ' ) . 

In 1972, Granby Min ing Co. L t d . opt icr .ed the Lex ington Mine p rope r t y and 

d r i l l e d 37 percus s ion holes ( P - l through P-37) f o r a t o t a l o f 2,018 m 

(6,620 f e e t ) . Th i s d r i l l i n g was conducted to t e s t IP anomalies northwest 

o f the main zone, and attempted to o u t l i n e open p i t reserves o f ccpper 

m i n e r a l i z a t i o n between the Lex ington a d i t and the main zone. 

E a r l y i n 1974, much o f the Lex ington Mines p roper ty was c p t i c n e d to 

Aa l en i an Resources L t d . who d r i l l e d f ou r a d d i t i o n a l NQ core ho les (DDH-34 

through DDH-37) t o t a l l i n g 336 m (1,103 f e e t ) , and 13 pe rcu s s i on ho les 

(P-74-1 through P-74-13) f o r a t o t a l o f 974 m (3,195 f e e t ) . In 1972, 

because o f a markat dcwn-turn, the o p t i o n was dropped and no work was 

conducted on the ground u n t i l Grenoble Energy L t d . a cqu i r ed the key c l a ims 

i n 1979. 
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E a r l y i n 1980, Grenoble con t rac ted a s e i sm i c r e f r a c t i o n study o f 

the area where the main zone approaches the sub-crop s u r f a c e , and 

l a t e r i n the yea r drove a 115 m h o r i z o n t a l t e s t a d i t . A r a i s e was 

cu t i n t o the m i n e r a l i z e d a r e a , and 20 ho les were d r i l l e d from the new 

workings f o r a t o t a l o f 1,056 m (3,466 f e e t ) . 

Teck Co rpo ra t i on opt ioned the Grenoble Energy ho ld ings i n March 1981, and 

the ground to the southeast from Seraphim e t a l i n June 1981. A d d i t i o n a l 

ground was acqu i red by Teck through purchase and c l a im s t a k i n g a t about 

t h e same t ime. S ince the s p r i n g o f 1981, Teck has concent ra ted on 

e x p l o r a t i o n d r i l l i n g w i t h i n and along the main zone of m i n e r a l i z a t i o n . 

Twenty- three (23 NQ holes have been completed t o date (T-38 through 

T-60) f o r a t o t a l o f 4,535 m (14,880 f e e t ) . A summary l i s t i n g o f a l l 

d r i l l i n g on the p roper ty i s presented i n Tab le 1. 

GEOLOGY 

Bedrock on the property and sur round ing area c o n s i s t s i n general o f 

an o l d e r s c h i s t u n i t and a younger sequence o f moderately deformed 

bedded r o c k s , cut i n tu rn by: (a) e a r l y Mesozoic? f e l s i c i n t r u s i v e s ; 

(b) Cretaceous? s e r p e n t i n i t e bod ie s ; and (c) e a r l y T e r t i a r y d i o r i t e 

to a l k a l i d i o r i t e d ikes and stocks ( F i g . 4 ) . The most s i g n i f i c a n t 

m i n e r a l i z a t i o n on the p roper ty occurs w i t h i n a qua r t z porphyry to 

f e l s i t e u n i t of the e a r l y Mesozoic? f e l s i c i n t r u s i v e s , c o l l e c t i v e l y 

termed dac i te on property plans and s e c t i o n s . 
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TABLE 1 

DRILLING SUMMARY 

Grenob le -Lex ing ton ( i n c l . Seraphim et a l ) P roper ty 

Date 
Diamond Pe rcu s s i on 
D r i l l Hole D r i l l Hole Meters ( f e e t ) 

1967 R- l -R -5 457m ( 1,500 ') S i l v e r Standard 

1968 68 -1 , 68-2 289m ( 947 ' ) S i l v e r Standard 

1970 R-6-R-22 1,226m ( 4 ,022 ' ) S i l v e r Standard 

1969¬
1970 DDH-l-DDH-33 5,564m (18,225 ' ) Lex ington 

1972 P - l - P - 37 2,018m ( 6,620 ' ) Granby 

1974 DDH-34-DDH-37 336m ( 1,103 ') Aa l en i an 

1974 P-74-1-P74-13 974m ( 3,195 ' ) Aa l en i an 

1976 R-23-R-34 863m ( 2,830 ' ) Granby 

1980 UG-l-UG-20 1 ,056m ( 3,466 ') Grenoble 

1981 : T-38-T-60 4,535m (14,880 ' ) Teck 

Diamond D r i l l i n g 11,780m (38,651 ' ) 

Pe rcus s ion D r i l l i n g 5,538m (18 ,169 ' ) 

TOTAL DRILLING 17,318m (56,820 ' ) 
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Layered Rocks 

W i t h i n the p roper ty a r e a , bedded s t r a t a i n c l ude s a basement s c h i s t -

gne i s s complex, and a younger s ed imen ta r y - v o l c an i c s u c ce s s i on . The 

o l d e r succes s i on i s b road ly equ i va l en t to the Shuswap c r y s t a l l i n e 

s e r i e s and c o n s i s t s o f t h i n l y - l a y e r e d q u a r t z - c h l o r i t e g n e i s s , massive 

lenses o f pure me taqua r t z i t e and g r a p h i t i c q u a r t z i t e , minor muscov i te 

s c h i s t and carbonated s c h i s t s , and a major u n i t of a m p h i b o l i t e . The 

younger succes s i on appears to -be of La te P a l e o z o i c - E a r l y Mesozoic age 

and unconformably o v e r l i e s the basement complex. Three major u n i t s a re 

we l l - e xpo sed southwest o f the p r o p e r t y , i n c l u d i n g a lower zone o f maf i c 

l a v a s , an i n t e rmed i a t e zone o f carbonaceous p h y l l i t e , and an upper zone 

o f qua r t z wacke and conglomerate. These younger rocks are on l y l o c a l l y 

deformed, t h e i r o v e r a l l d i s t r i b u t i o n be ing s u b - h o r i z o n t a l . 

Dac i t e and Re la ted I n t r u s i v e Rocks 

E a r l y Mesozo ic ( ? ) i n t r u s i v e rocks c o n s i s t o f an assemblage o f appa ren t l y 

r e l a t e d smal l s tocks and hypabyssal f e l s i c s i l l s and d i k e s , i n c l u d i n g 

q u a r t z - f e l d s p a r porphyry, qua r t z porphyry, f e l s i t e , and s c h i s t o s e f e l s i t e . 

The l a r g e s t o f these un i t s i s a body o f q u a r t z - f e l d s p a r porphyry l o c a t e d 

west of the p r o p e r t y , near the j u n c t i o n o f McCarren and Gidon Creeks. An 

e l onga ted , composite, quar tz porphyry f e l s i t e i n t r u s i o n ( the p roper ty 

d a c i t e ) f o l l ows the general course of Goosmus Creek and appears to be 

an e a s t e r l y ex tens ion of the q u a r t z - f e l d s p a r porphyry s t o c k . 



- 7 -

The d a c i t e e x h i b i t s a number of f a c i e s , i n c l u d i n g p o r p h y r y t i c and non-

p o r p h y r i t i c phases, an equ i g ranu la r (1-2 mm) phase, and a f i n e - g r a i n e d 

c h i l l e d s e l vage . The t y p i c a l porphyry phase conta ins subhedral quar tz 

phenocrysts and composite quar tz eyes (2-7 mm diameter) s e t i n a 

m a t r i x o f euhedral s od i c p l a g i o c l a s e , c h l o r i t i z e d b i o t i t e , and i n t e r ­

s t i t i a l f i n e - g r a i n e d qua r t z and f e l d s p a r . S e r i c i t e , and l e s s e r c h l o r i t i c 

a l t e r a t i o n i s d i s pe r s ed throughout the i n t r u s i o n ; potash f e l d s p a r i s s c a r c e . 

Most o f the d a c i t e on the p roper ty i s moderate ly f o l i a t e d and con ta in s 

0.5-1.0% d i s seminated p y r i t e . In the areas of the C i t y o f P a r i s , 

Grenob le , and Lex ing ton a d i t s , the d a c i t e con ta in s 2-5% d i s seminated 

p y r i t e and f r e q u e n t l y shows ma lach i t e as f r a c t u r e coat ings and f i n e 

d i s s e m i n a t i o n s . 

La te I n t r u s i v e Rocks 

Late i n t r u s i v e s on the p roper ty i n c l u d e Cretaceous (?) s e r p e n t i n i t e 

masses, e a r l y T e r t i a r y d i o r i t e and a l k a l i d i o r i t e d ikes and s t o c k s , and 

p r e - d i o r i t e andes i te d ikes ( ? ) . The u l t r a m a f i c bodies c o n s i s t of two 

e longate masses and seve ra l sma l l e r l e n s e s , a l l c o n s i s t i n g p r i m a r i l y o f 

an a n t i g o r i t e - r i c h s e r p e n t i n i t e ( a l t e r e d p e r i d o t i t e ) . L o c a l l y , the 

u l t r a m a f i c s c o n s i s t of f o l i a t e d t a l c r o ck , t a l c and b r u c i t e ( ? ) + ca rbonate , 

o r carbonate + quar tz + ma r i po s i t e r ock , e s s e n t i a l l y a l t e r e d v a r i e t i e s 

which appear to be r e l a t e d to hydrothermal and/or t e c t o n i c a c t i v i t y a long 

f a u l t s . F o l i a t e d t a l c rock is prominant along the d a c i t e f o o t w a l l 

c o n t a c t , and occurs l o c a l l y as narrow d ikes ( s /m th i c kne s s ) w i t h i n the 

body of the d a c i t e . 
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The l a t e i n t r u s i v e andes i te and d i o r i t e bodies are e s s e n t i a l l y unmine ra l i zed 

and s ha rp l y c r o s s - c u t the d a c i t e . The ande s i t e masses were s ub jec ted 

to r e g i o n a l deformat ion a long w i th the d a c i t e as they are moderate ly 

f o l i a t e d and c h l o r i t i z e d . The d i o r i t e d i ke s are mass ive, b l a c k , 

p o r p h y r i t i c rocks which f o l l owed both p r e - e x i s t i n g weaknesses and l a t e r 

t e n s i o n a l s t r u c t u r e s w i t h i n the d a c i t e and o l d e r rock u n i t s . 

STRUCTURE 

The o v e r a l l d i s p o s i t i o n o f the key rock types on the p roper ty i s t ha t 

o f a g e n t l y to moderate ly d i pp i n g sheet ( d a c i t e ) enc losed by, and l o c a l l y 

i n t r u d e d by s e r p e n t i n i t e . The general d i p o f the major contac t s i s 

20 degrees to 30 degrees to the n o r t h e a s t , w i t h the s t r i k e changing 

i n a gen t l e arc from northwest i n the south t o nea r l y ea s t -wes t i n 

the n o r t h . F o l i a t i o n i n both the d a c i t e and s e r p e n t i n i t e g e n e r a l l y 

p a r a l l e l s s t r i k e , but i s more s t e e p l y d i pp i n g (30 degrees to 60 degrees 

t o the n o r t h e a s t ) . 

The d a c i t e - s e r p e n t i n i t e package i s i n t u r n cut by: (a) no r theas t 

to nor th t r e n d i n g , steep normal f a u l t s ; (b) a moderately northwest 

d i pp i n g t h r u s t ? f a u l t ; (c) a probable eas t -wes t t rend ing v e r t i c a l 

f a u l t ; and (c) an unknown amount l o c a l c on tac t shear ing and 

f a u l t i n g concent ra ted i n the t a l c - r i c h zones of the s e r p e n t i n i t e . 
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MIN E RALIZATION 

Go !d - coppe r - ( s i 1 ve r ) m i n e r a l i z a t i o n occurs i n s eve ra l s t y l e s w i t h i n 

the p r ope r t y . Most o f these v a r i e t i e s appear to be r e l a t e d t o l o c a l 

s t r u c t u r a l environments and v i r t u a l l y a l l s i g n i f i c a n t m i n e r a l i z a t i o n 

occurs w i t h i n the d a c i t e i n t r u s i v e , a t or c l o s e to i t s contact s w i t h 

e i t h e r the hanging w a l l o r f o o t w a l l s e r p e n t i n i t e s . 

The p r i n c i p a l v a r i e t i e s o f m i n e r a l i z a t i o n i n c l ude : - (1) low-ang le 

ve in s and ve in-complex rep lacements ; (2) h i gh -ang le ( i s o l a t e d ) v e i n s ; 

(3) massive to d i s seminated p y r i t e + magnet i te + c h a l c o p y r i t e i n t a l c 

r o c k ; and (4) low-grade d i s seminated and f r a c t u r e - f i l l i n g p y r i t e +_ 

c h a l c o p y r i t e . 

Low-Angle Veins 3nd Vein-Complex Replacement 

Low angle p y r i t e + c h a l c o p y r i t e ve ins a re d i s t r i b u t e d i n the d a c i t e i n 

a p a t t e r n s i m i l a r t o h i gh -ang le v e i n s , but because o f t h e i r geometry 

(^»30 degrees from the d a c i t e - s e r p e n t i n e con tac t s ) they tend to f i l l 

o r g e n t l y cut across the major f o l i a t i o n . Where a number o f such 

ve in s a re l o c a l i z e d , a main zone (or f o o t w a l l zone) s t y l e o f m i n e r a l i z a t i o n 

i s deve loped. This i s b e t t e r de s c r i bed as a ve in-complex rep lacement, 

appa ren t l y c o n s i s t i n g of both low angle v e i n s , high angle ve ins and 

h e a v i l y d i s seminated s u l p h i d e s . The enc losed d a c i t e host i n such zones 

i s e x t e n s i v e l y p y r i t i z e d (10 -15% p y r i t e ) , and g e n e r a l l y conta ins 0.5¬

1.5% copper as d i s seminat i on s and lacey f r a c t u r e f i l l i n g s of c h a l c o p y r i t e . 

As such , the main zone s t y l e of m i n e r a l i z a t i o n lends i t s e l f to lower 

co s t open p i t and bulk underground mining methods and i s the pr imary 

e x p l o r a t i o n t a r g e t on the property*. 
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The Grenoble main zone i s p r e s e n t l y o u t l i n e d as a gen t l y s inuous 

m i n e r a l i z e d body, o f v a r i a b l e w idth (25-70 m) and t h i c kne s s ( 2 - 24 m), 

ex tend ing f o r a l ength o f about 375 m. The zone l i e s a t or near the 

f o o t w a l l contac t of the d a c i t e i n t r u s i v e , p lung ing gen t l y t o the 

s ou thea s t . I t i s apparent l y cut by a number o f c ross f a u l t s i n the 

v i c i n i t y o f the Grenoble a d i t , and i s cut by d i o r i t e d ikes near the 

( p r e s e n t l y def ined) southeast end. D e t a i l s and the s i g n i f i c a n c e of 

e x p l o r a t i o n t a r ge t s f o r extens ions and s i m i l a r zones on the p rope r t y a re 

o u t l i n e d i n a subsequent s e c t i o n o f t h i s r e p o r t . 

H igh -Ang le Veins 

H i gh -ang le ve ins (and ve in systems) form an a r b i t r a r y c l a s s i f i c a t i o n 

i n t h i s r e p o r t , and i n c l u d e a l l s u l ph i de ve ins which a re o r i e n t e d 

a t an ang le ^ 3 0 degrees measured from the d a c i t e - s e r p e n t i n i t e 

hang ingwal l o r f o o t w a l l c o n t a c t s . A l though h i gh -ang le v e i n l e t s 

( 0 .1 -1 .0 cm width) occur w i t h some r e g u l a r i t y throughout the d a c i t e , 

they become more common near the s e r p e n t i n i t e c o n t a c t s . Larger 

h i g h - ang l e veins (1.0-10-100 cm width) appear to be prominent on l y 

w i t h i n 30-40 m o f these c o n t a c t s . 

The most p e r s i s t e n t of these ve in s i s appa ren t l y the C i t y of P a r i s 

system wh i ch , a l though mined and exp lo red f o r a s t r i k e length o f 

over 300 m, produced on ly some 2,100 tons of o re . As the workings do 

not extend up o r down the ve in d ip f o r app re c i ab l e d i s t a n c e s , t he re 

i s a c l e a r i n d i c a t i o n o f a s imp le p y r i t e - c h a l c o p y r i t e ve in o f 0.1 to 

1.0 m w i d t h . This general v e i n d e s c r i p t i o n i s s i m i l a r i n most 

r e spec t s t o ve ins i n t e r s e c t e d above and ad jacent to the "main zone" 

a long the d a c i t e f o o t w a l l . 
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Due to t h e i r g e n e r a l l y narrow widths and the low content o f go ld + 

copper i n the w a l l r o c k s , such h i gh -ang le ve ins are not cons idered 

t o be s i g n i f i c a n t e x p l o r a t i o n t a r g e t s . T h e i r p r i n c i p a l importance 

may be suggested as l a t e r a l i n d i c a t o r s of main zone s t y l e m i n e r a l i z ­

a t i o n . 

S e r p e n t i n i t e M i n e r a l i z a t i o n 

Mass ive and d i s seminated p y r i t e - m a g n e t i t e - c h a l c o p y r i t e m i n e r a l i z a t i o n 

occurs f r e q u e n t l y w i t h i n t a l c - r i c h a l t e r e d s e r p e n t i n i t e , p a r t i c u l a r l y 

i n the d a c i t e f o o t w a l l c on t a c t . The more s i g n i f i c a n t o f these 

occur rences are i n t i m a t e l y a s s o c i a t ed w i t h the main zone s t y l e o f 

m i n e r a l i z a t i o n and were undoubtedly formed a t the same t ime . 

P r e l i m i n a r y e v a l u a t i o n o f data sugges t s , however, t ha t the go ld 

content o f r a l e - h o s t e d m i n e r a l i z a t i o n i s r e l a t i v e l y low, d e s p i t e 

the g e n e r a l l y h igh copper values (1 -3%) . Wh i l e such m i n e r a l i z a t i o n 

may not ho ld a s i g n i f i c a n t e x p l o r a t i o n p o t e n t i a l , such zones o f f e r 

s u p p o r t i v e data f o r d e f i n i t i o n o f d r i l l t a r g e t s . 

Low-Grade M i n e r a l i z a t i o n 

' h e d a c i t e i n t r u s i v e as a whole i s e x t e n s i v e l y p y r i t i z e d , c o n t a i n i n g 

on the order of 0.5-1.0% p y r i t e from the Lone S ta r mine i n the U.S.A. 

to t rench exposures i n the northwest p o r t i o n o f the p rope r t y . L o c a l l y , 

l a r g e areas o- the d a c i t e con ta in 2-5% o y r i t e and small amounts o f 

c h a l c o p y r i t e as d i s s em ina t i o n s , f r a c t u r e c o a t i n g s , and smal l v e i n l e t s . 

The general tenor of t h i s low-grade m i n e r a l i z a t i o n i s suggested by 

over 120 core samples from the recent diamond d r i l l i n g i n the C i t y o f 

P a r i s a rea which assay i n the range o f 0 .1 -0 .3% Cu, 0.002-0.008 oz . 

Au per t o n . 
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Copper-Gold V a r i a t i o n s 

P r e l i m i n a r y e v a l u a t i o n o f seve ra l hundred assays i n the area of the 

Grenoble main zone i n d i c a t e s a c o n s i s t e n t r e l a t i o n s h i p between copper 

and go ld content s . W i t h i n and c l o s e by the main zone, 125 assays 

e x h i b i t a p o s i t i v e l i n e a r v a r i a t i o n , based on a l e a s t - s qua re s 

r e g r e s s i o n a n a l y s i s . Th i s a n a l y s i s y i e l d s a c o r r e l a t i o n c o e f f i c i e n t ( r ) 

o f 0.82. These and a d d i t i o n a l data w i l l a s s i s t i n ore re serve 

s t a t i s t i c s and shou ld a i d f u t u r e e x p l o r a t i o n . 

DRILL INDICATED RESERVES 

D e t a i l s o f the cu r ren t d r i l l i n d i c a t e d re se rve c a l c u l a t i o n s are presented 

i n the Appendix, w i t h an independent c a l c u l a t i o n by R. W. Phend le r . Main 

zone i n d i c a t e d reserves have been c a l c u l a t e d a t a minimum o f 210,000 

tons g rad ing 0.20 oz . Au/ton and 1.20% Cu u t i l i z i n g a go ld c u t - o f f grade 

o f 0.06 o z . / t o n . Less con se rva t i ve es t imates are presented i n t he 

Appendix. 

EXPLORATION TARGETS, 

From the v i c i n i t y o f the Lone S ta r mine to the northwest p o r t i o n of 

the p r ope r t y , the favourab le d a c i t a - s e r p e n t i n i t e ( f o o t w a l l ) con tac t 

i s t r a c e a b l e f o r roughly 2,300 m. Of t h i s t o t a l s t r i k e l e n g t h , 

approx imate ly 2,2CC m are conta ined i n the Teck p r o p e r t i e s . The 

Grenoble main zone i s c u r r e n t l y t e s ted over a l eng th o f approx imate ly 

450 m, l e a v i n g s i g n i f i c a n t areas o f moderate to untes ted ground. 
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1. Approx imate ly 400 m s t r i k e l e n g t h , Lex ington a d i t a r e a ; 

2. Approx imate ly 700 m, southeast o f the main zone ( to the U. S. 

b o r d e r ) ; 

3. Approx imate ly 650 m, northwest o f the Lex ington a r ea . 

W i t h i n these a rea s , four s p e c i f i c d r i l l t a r g e t s are c u r r e n t l y d e f i n e d 

as f o l l o w s : 

l . a . Lex ington a d i t sampling (by prev ious operato r s ) has been summarized 

v a r i o u s l y as 0.98% Cu + 0.218 Au/ton over 70 f e e t , o r 0.76% Cu + 

0.08 oz.Au/ton over 220 f e e t ( a d i t l e n g t h s ) . The assay data i s c l e a r l y 

i n d i c a t i v e of main zone s t y l e m i n e r a l i z a t i o n and i s a h igh p r i o r i t y 

t a r g e t . 

1. b. Pe rcu s s i on d r i l l hole P-15 (3450N, 5900E) i n t e r s e c t e d 30 f ee t o f 0.52% 

Cu i n d a c i t e near the f o o t w a l l c o n t a c t , between the Grenoble main 

zone and the Lex ington a d i t . Check assays over 40 f e e t , i n c l u d i n g 

the above 30 f e e t , re tu rned low Au v a l u e s , but are not f e l t to be 

an accurate e v a l u a t i o n . R e - d r i l l i n g the ho le i s a h igh p r i o r i t y . 

2. a. Diamond d r i l l ho le T-54 i n t e r s e c t e d 5 m of r o o t w a l l type 

m i n e r a l i z a t i o n a t the southeast end o f the Grenoble main zone 

beyond a swarm of l a t e d i k e s . The i n t e r c e p t i s open i n two 

d i r e c t i o n s , and a t l e a s t one ho le shou ld be d r i l l e d to t e s t the 

zone w id th p r i o r to seek ing the l o n g i t u d i n a l e x t e n s i o n . 
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2.b. Pe rcu s s i on ho le R - l l (2825N, 6280E) i n t e r s e c t e d 10 f e e t o f 0.3% 

Cu + 0.109 o z . Au/ton, aga in near the d a c i t e f o o t w a l l . This 

i n t e r c e p t i s d i f f i c u l t to eva l ua te because of the low copper 

c on ten t , but i t s p o s i t i o n i n the d a c i t e f o o t w a l l i n d i c a t e s a 

moderate to h igh p r i o r i t y t a r g e t . 

Some amount o f f i l l - i n d r i l l i n g appears t o be warranted w i t h i n the 

Grenoble main zone. DDH-26 i n t e r s e c t e d 15-16 m o f the zone and i s 

open to both s i d e s . DDH-25 i s s i m i l a r l y open, but does not appear to 

have cut the main zone. These d e l i n e a t i o n ho les should probably 

f o l l o w f avou rab le r e s u l t s from the e x p l o r a t i o n holes de s c r i bed above. 

? i . / 

R. 0. Page 

ROPrmjb 

3 
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APPENDIX I  

RESERVE CALCULATIONS AND DATA 

Tab l e A - l presents the r e s u l t s o f a computer e s t i m a t i o n o f the main 

zone reserves us ing a polygon method on h o r i z o n t a l s l i c e s o f 3 m 

t h i c k n e s s . The e s t ima t i on may be o p t i m i s t i c i n t ha t the 15 m polygon 

i n f l u e n c e r ad iu s used i s probably not a p p l i c a b l e to the l a t e r a l c o n t i n u i t y 

o f the zone (a l though i t does apply to the l o n g i t u d i n a l d imens ion ) . 

TABLE A - l 

G e o l o g i c a l re serves by grade: 

C u t o f f increment: $20.00 
Polygon i n f l u e n c e r a d i u s : 15 metres 

Based on Gold a t : $400.00 
S i l v e r a t : $ 10.00 
Copper a t : $ 1.00 

AVERAGE VALUES 
C u t o f f Value Primary 
(g ross metal Ore (gross metal 
va lue/ton ) Tons va lue/ton) Au Ag Cu Mo 

$ ( '000) $ oz ./ ton oz ./ ton % oz ./ ton 

20.00 621 54.75 .1161 .1510 .8401 .0050 
40.00 312 108.93 .2067 .2124 1. .2067 .0072 
60.00 194 144.65 .2815 .2444 1. .4305 .0133 
80.00 107 204.22 .4119 .2117 1. .8671 .0134 

100.00 85 235.76 .4825 .2124 2, .0322 .0136 
120.00 62 280.95 .5832 .2662 2, .2505 .0144 
140.00 54 305.97 .6345 .2778 2, .4693 .0146 
160.00 50 316.44 • .6603 .2675 2, .4820 .0141 
180.00 47 327.28 .6806 .2674 2 .6188 .0137 
200.00 43 337.84 .7088 .2674 2 .5827 .0130 
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ORE RESERVE ESTIMATION 

R. W. PHENDLER (1982) 

A v i s u a l e v a l u a t i o n o f the computer da ta y i e l d e d a m ineab le o r e zone 

o f some 326,000 tons g r a d i n g 0.21 o z . Au/ton and 1.35% Cu. A g a i n , t h i s i s 

p r o b a b l y somewhat o p t i m i s t i c as a gross meta l v a l u e was u t i l i z e d ; t h i s 

has t h e ne t e f f e c t o f b i a s i n g the tonnage and grade towards h i gh copper 

v a l u e s . As ment ioned i n the t e x t , C u - r i c h i n t e r c e p t s i n m i n e r a l i z e d 

t a l c r o ck tend t o c a r r y o n l y moderate g o l d v a l u e s . The i n d i c a t e d 

r e s e r v e e s t i m a t e g i ven i n the t e x t d i s c o u n t s such i n t e r c e p t s . 

An i ndependent o re r e s e r v e c a l c u l a t i o n has been p r o v i d e d t o Grenob le 

Energy L t d . by t h e i r e n g i n e e r i n g c o n s u l t a n t , R. W. P h ' i n d l e r . H i s 

c a l c u l a t i o n s i n c l u d e both an underground zone based on both t he r e c e n t 

and o l d e r d r i l l i n g d a t a , and ^n open p i t zone based on pre -1980 

e x p l o r a t i o n . These r e s u l t s i n c l u d e : 

U.G. 300,440 tons g r ad i n g 0.202 c z . A u / t o n , 1.107% Cu 

P i t 121,220 tons g r a d i n g 0.064 o z . A u / t o n , 0.92% Cu. 

As i n the computer e v a l u a t i o n , a maximum 15 m rac i um o f i n f l u e n c e was 

taken frcm i n t e r s e c t i o n s , a method not s t r i c t l y a p p l i c a b l e to the l a t e r a l 

d imens ions o f the d e p o s i t . 



W. PHENDLER, P.Eng., GEOLOGICAL CONSULTANT. 

EXPLORATION AND MINING 
360 D6COURCY CRES., RICHMOND, B.C. V7C 4E9 (604) 271-2588 

January 22, 1982 

Grenoble Energy Ltd. 
109 - 525 Seymour St. 
Vancouver, B.C. 

X 
Gentlemen: 

Re: Lexington Property - D r i l l 
Indicated Reserves - 1981 D r i l l i n g . 

In reviewing the r e s u l t s of the 1981 diamond d r i l l i n g 
program c a r r i e d out by Teck Explorations Ltd. combined with 
r e s u l t s of e a r l i e r d r i l l i n g , I have ca l c u l a t e d that 272,632 
tonnes of reserves e x i s t on the Lexington property. This does 
not i n c l u d e recent d r i l l i n g c a r r i e d out southeast of the cross 
c u t t i n g d i o r i t e dyke, where i t i s believed favourable r e s u l t s 
have been r e c e i v e d . 

Plans and d r i l l sections were provided by Teck Expl o r ­
a t i o n L t d . and were used i n these c a l c u l a t i o n s . A t o t a l of 
32 blocks were c a l c u l a t e d over a s t r i k e length of 300 meters. 

Blocks were projected a maximum of 15 meters from any 
d r i l l hole and a f a c t o r of 3.0 tonnes per cubic meter was used 
With a 15% d i l u t i o n f a c t o r applied r e s u l t s are as follows: 

Tonnes oz Au p e r ton % Cu 
No d i l u t i o n 272,632 0.202 1.107 
15% d i l u t e d 313,527 0.175 0.96 

G o l d g r a d e s were not c u t but i t i s n o t b e l i e v e d t h a t 
h i g h e r g r a d e b l o c k s (15,000 t o n n e s a v e r a g e 1.0 oz Au p e r ton) 
e x e r t undue i n f l u e n c e on t h e g e n e r a l a v e r a g e . 



With a d d i t i o n a l d r i l l i n g on the f r i n g e s of the zone 
as p r e s e n t l y o u t l i n e d and down plunge to the southeast, i t 
i s f e l t that s i g n i f i c a n t amounts of a d d i t i o n a l reserves can 
be d i s c o v e r e d . 

About 110,000 tonnes averaging 0.92% Cu and 0.064 oz 
Au i s b e l i e v e d to be a v a i l a b l e by open p i t mining methods. 
T h i s i s based on pre-1980 diamond and percussion d r i l l i n g 
and was p a r t i a l l y explored and v e r i f i e d by the 1980 under­
ground e x p l o r a t i o n c a r r i e d out by Grenoble Energy L t d . This 
tonnage i s i n a d d i t i o n to that shown e a r l i e r i n t h i s l e t t e r 
r e p o r t . 

RWP/bj 

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

H . V.yPhendlef., P. Eng. 
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PROPOSED PROGRAM AND BUDGET 

The next phase i n the e x p l o r a t i o n of G renob le ' s Lex ington proper ty 

shou ld cen t r e on the d r i l l t e s t i n g o f extens ions to the main zone and 

the t e s t i n g o f th ree a d d i t i o n a l e x p l o r a t i o n t a r g e t s . In a d d i t i o n t o 

these t a r ge t s an e f f o r t must be made to determine the geometry o f , and 

grade d i s t r i b u t i o n w i t h i n the main m i n e r a l i z e d zone. I t i s proposed 

to d r i l l r i n g s o f ho les from the present Grenoble a d i t f o r t h i s purpose. 

Th i s can be accompl ished a t r e l a t i v e l y modest c o s t . 

The e s t imated cost o f the above program i s o u t l i n e d below: 

Main Zone Extens ion 

A t o t a l o f s i x ho les i n two " f e n c e s " beyond DDH T-54 

- T o t a l e s t imated footage 4,000 f e e t (1,220 m) 

- E s t imated cos t $ 140,000 

Lex ington A d i t Area 

The Lex-'ngton a d i t encountered t y p i c a l f o o t w a l l 

zype m i n e r a 1 i z a t i o n which i s only p a r t i a l l y 

e xp l o red between the Lex ington and Grenoble a d i t s . 

T h i r t y - t w o sho r t holes would be r equ i r ed to t e s t 

t h i s a r ea . 

- To ta l e s t imated footage 6,800 f ee t (2,075 m) 

- Es t imated cos t $ 238,000 



Richmond Area 

Three a d d i t i o n a l holes a re r equ i r ed i n the 

a rea o f DDH 12 and R - l l . 

- T o t a l e s t imated footage 1,800 f e e t (550 m) 

- Es t imated cos t $ 63,000 

Grenoble A d i t • 

Three " r i n g s " o f ho les d r i l l e d from the Grenoble 

adi t a re proposed as a check on the geometry 

and grade d i s t r i b u t i o n as noted above. T h i r t y 

s h o r t ho les would be r e q u i r e d . 

- T o t a l e s t imated footage 3,000 f e e t (914 m) 

- E s t imated cos t $ 90,000 

T o t a l footage a l l zones 15,600 f e e t (4,755 m) 

T o t a l e s t imated cost a l l zones $ 531,000 

The nature and extent o f an ongoing program would be con t ingent on the 

r s s u l t s o f the above program. 

W. Meyer, P.Eng. 


