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LORNEX MINING CORPORATION LTD. 

REPORT NUMBER ONE  

GEOLOGY AND EXPLORATION 

SECTION 1 - INTRODUCTION 

The Lornex copper and molybdenum d e p o s i t l i e s i n 

Southern B r i t i s h Columbia w i t h i n the Guichon B a t h o l i t h on the 

so u t h s i d e o f the H i g h l a n d V a l l e y and almost d i r e c t l y a c r o s s the 

v a l l e y from the open p i t mine o f Bethlehem Copper C o r p o r a t i o n 

L i m i t e d (Dwg. No. 101). Copper m i n e r a l i z a t i o n was d i s c o v e r e d on 

the Lornex p r o p e r t y i n 1964 by Mr. E g i l L o r n t z s e n who i n v e s t i g a t e d i t 

by b u l l d o z i n g l o n g t r e n c h e s which demonstrated t h a t t he m i n e r a l 

i z a t i o n had an a p p r e c i a b l e l a t e r a l e x t e n t . In the S p r i n g o f 1965, 

management o f the p r o p e r t y was a c q u i r e d by R i o T i n t o Canadian 

E x p l o r a t i o n L i m i t e d as a r e s u l t o f an agreement between Lornex 

M i n i n g C o r p o r a t i o n L t d . and R i o Algom Mines L i m i t e d . S i n c e t h e n 

the p r o p e r t y has been under c o n t i n u o u s i n v e s t i g a t i o n by p e r c u s s i o n 

d r i l l i n g , r o t a r y d r i l l i n g , diamond c o r e d r i l l i n g , g e o l o g i c a l , 

g e o p h y s i c a l and geoc h e m i c a l s u r v e y s and underground development 

and d r i l l i n g . As a r e s u l t o f t h i s work, a l a r g e low-grade copper-

molybdenum d e p o s i t has been d e l i m i t e d a s h o r t d i s t a n c e n o r t h o f 

the o r i g i n a l d i s c o v e r y . Tonnage and grade have been e s t i m a t e d from 

the r e s u l t s o f s u r f a c e diamond d r i l l i n g . 

An underground programme was s t a r t e d i n January 

1967 f o r the purpose o f : 
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(a) p r o v i d i n g f u r t h e r g e o l o g i c a l i n f o r m a t i o n as most o f 

the d e p o s i t i s c o v e r e d by ove r b u r d e n ; 

(b) c o n f i r m i n g grade i n d i c a t e d by s u r f a c e d r i l l i n g 

t h r o u g h b u l k s a m p l i n g ; 

(c) s u p p l y i n g m a t e r i a l f o r p i l o t p l a n t t e s t i n g . 

W i th the c o m p l e t i o n o f t h i s underground work, evalu

a t i o n o f the m i n e r a l d e p o s i t i s now p o s s i b l e . T h i s r e p o r t , t h e r e 

f o r e , i s d e s i g n e d t o summarize the work done, t o r e c o r d the d a t a 

r e s u l t i n g from the work, t o g i v e a g e o l o g i c a l a p p r a i s a l o f the 

r e s u l t s , and an e v a l u a t i o n o f the m i n e r a l d e p o s i t s . 

1.1 HISTORY 

Management o f the p r o p e r t y was t a k e n over by R i o 

T i n t o Canadian E x p l o r a t i o n L i m i t e d i n the S p r i n g o f 1965 by which 

time b u l l d o z e r t r e n c h i n g and p e r c u s s i o n d r i l l i n g were a l r e a d y i n 

p r o g r e s s and t h i s programme was c o n t i n u e d by them th r o u g h o u t 19 6 5 

and 1966. A truck-mounted Copco overburden d r i l l was used t o 

d r i l l 511 v e r t i c a l h o l e s f o r a t o t a l f o o t a g e o f a p p r o x i m a t e l y 

91,000 f e e t . Of t h i s p e r c u s s i o n programme, 192 h o l e s t o t a l l i n g 

45,845 f e e t were d r i l l e d on the main m i n e r a l i z e d zone and the 

remainder t o the n o r t h and south i n o t h e r a reas o f i n t e r e s t . 

A programme o f b u l l d o z e r t r e n c h i n g was c a r r i e d out 

c o n c u r r e n t l y w i t h the p e r c u s s i o n d r i l l i n g s t r i p p i n g overburden t o 

bedrock where p o s s i b l e . In excess o f 18,000 l i n e a r f e e t o f t r e n c h 

i n g was a c c o m p l i s h e d over p a r t s o f the p r o p e r t y i n 1965 and 1966 

and about 5,000 f e e t o f t h i s work was done on the main m i n e r a l i z e d 

zone. 

1 - 2 
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G e o l o g i c a l mapping, magnetometer, i n d u c e d p o l a r i z 

a t i o n and r e c o n n a i s s a n c e g e o c h e m i c a l s u r v e y s were completed d u r i n g 

1965 t o g e t h e r w i t h the f i r s t diamond d r i l l i n g c o n s i s t i n g o f seven 

h o l e s t o t a l l i n g 3,123 f e e t . T h i s d r i l l i n g was done t o the s o u t h 

e a s t o f the main zone o f m i n e r a l i z a t i o n . 

Diamond d r i l l i n g was resumed t o the n o r t h o f the 

i n i t i a l d r i l l i n g i n December 1965 w i t h i n an a r e a where an in d u c e d 

p o l a r i z a t i o n s u rvey had o u t l i n e d a l a r g e r a r e a o f m i n e r a l i z a t i o n 

known as the N o r t h Zone i n which a h i g h e r grade was i n d i c a t e d by 

p e r c u s s i o n d r i l l i n g and t r e n c h i n g . The planned programme c o n s i s t e d 

o f 21 h o l e s on f o u r l i n e s 800 f e e t a p a r t w i t h h o l e s spaced a t 300 

t o 400-foot i n t e r v a l s on the l i n e s . S u f f i c i e n t encouragement was 

o b t a i n e d from t h i s programme t o c o n t i n u e d r i l l i n g on i n t e r m e d i a t e 

and a d d i t i o n a l l i n e s t o January 1968 by which time a f u r t h e r 47 

h o l e s t o t a l l i n g 49,824 f e e t had been completed. An a d d i t i o n a l 11 

h o l e s t o t a l l i n g 7,778 f e e t were d r i l l e d on a d j o i n i n g a r e a s t o the 

n o r t h and sout h f o r v a r i o u s r e a s o n s . T o t a l diamond d r i l l i n g 

amounted t o 86,017 f e e t i n 87 h o l e s , o f which 66 h o l e s t o t a l l i n g 

74,044 f e e t were d r i l l e d i n the main o r No r t h Zone. 

C o l l a r i n g o f a s h a f t p r i o r t o s i n k i n g and under

ground development was begun i n J a n u a r y 1967 and s i n k i n g o f the 

s h a f t s t a r t e d i n March. A sampl i n g p l a n t , p i l o t m i l l and complete 

assay l a b o r a t o r y were c o n s t r u c t e d and o p e r a t i n g by A p r i l 1967. By 

September 22nd, t he s h a f t was completed t o a depth o f 550 f e e t and 

c r o s s c u t t i n g s t a r t e d . I n a l l , a p p r o x i m a t e l y 2,644 f e e t o f l a t e r a l 

development was completed i n c l u d i n g 1,674 f e e t o f c r o s s c u t t i n g and 

i 
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97 0 f e e t o f d r i f t i n g n o r t h and so u t h t o p r o v i d e s t a t i o n s f o r diamond 

d r i l l i n g . Underground diamond d r i l l i n g c o n s i s t e d o f 10 h o l e s t o t a l 

l i n g 5,300 f e e t . 

On s u r f a c e , a Becker r o t a r y d r i l l programme c o n s i s t 

i n g o f 19 v e r t i c a l h o l e s t o t a l l i n g 4,211 f e e t o f d r i l l i n g was 

c a r r i e d out i n J a n u a r y and Feb r u a r y 1968 t o t e s t the o x i d e l a y e r 

a t the top o f the m i n e r a l i z e d zone. The r e s u l t s , c o m p i l e d w i t h 

t h e r e s u l t s from p r e v i o u s p e r c u s s i o n d r i l l i n g and a s e i s m i c s u r v e y 

completed i n 1967, h e l p e d i n the d e f i n i t i o n o f the o x i d e zone i n 

g r e a t e r d e t a i l . The i n v e s t i g a t i o n o f the d e p o s i t , which has t a k e n 

about t h r e e and a h a l f y e a r s , was completed i n J u l y 1968 t o a p o i n t 

where an e v a l u a t i o n c o u l d be made. 

1.2 PROPERTY AND AGREEMENTS 

The Lornex M i n i n g C o r p o r a t i o n L t d . has a c q u i r e d o r 

has under o p t i o n 2 04 m i n e r a l c l a i m s i n the H i g h l a n d V a l l e y a r e a 

o f the Kamloops M i n i n g D i v i s i o n i n the P r o v i n c e o f B r i t i s h Columbia 

(Dwg. No. 102). M i n i n g p r o p e r t i e s have been a c q u i r e d f o r the i s s u e 

o f 875,000 shares o f c a p i t a l s t o c k and $53,500 c a s h . 

P r i o r t o May 1 s t , 196 5, the Company had a c q u i r e d 94 

m i n e r a l c l a i m s f o r t h e i s s u e o f 750,000 shares and 50,000 shares 

had been i s s u e d i n exchange f o r a r o y a l t y under an o p t i o n agreement 

w i t h Mr. J a c k C r i g h t o n . The o r i g i n a l purchase o p t i o n w i t h C r i g h t o n 

was dated J u l y 22nd, 1964 and was e x e r c i s e d by the Company t o 

a c q u i r e m i n e r a l c l a i m s . 

By an agreement date d May 1, 19 6 5 and amended J u l y 

20, 1965, between Lornex M i n i n g C o r p o r a t i o n L t d . , R i o Algom Mines 
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L i m i t e d , Mr. E g i l H. L o r n t z s e n and Mr. A. Dav i d Ross (the l a t t e r two 

b e i n g s h a r e h o l d e r s o f Lornex h o l d i n g i n excess o f 50% o f the i s s u e d 

s t o c k a t t h a t d a t e ) R i o was g r a n t e d an o p t i o n t o purchase up t o 

2,400,000 f r e e T r e a s u r y Shares a t p r i c e s r a n g i n g from $0.75 t o $2.50 

per share o v e r a p e r i o d from t h e date o f the agreement t o September 

1, 1968. The o p t i o n s have a l l been e x e r c i s e d and the money p a i d f o r 

t h e s e shares has been used f o r development o f the m i n e r a l c l a i m s 

h e l d by Lornex. 

Under a s e p a r a t e e x p l o r a t i o n agreement, Yukon Con

s o l i d a t e d G o l d C o r p o r a t i o n L i m i t e d was a l l o w e d t o s u b s c r i b e f o r 

40% o f the Lornex shares i s s u e d t o R i o Algom pu r s u a n t t o the above-

mentioned o p t i o n s . The 2,725,948 shares h e l d by R i o Algom and 

Yukon a t the p r e s e n t time r e p r e s e n t the o p t i o n e d shares t o g e t h e r 

w i t h shares a c q u i r e d under a r i g h t s i s s u e and r e p r e s e n t 60.3% o f the 

i s s u e d c a p i t a l s t o c k . R i o Algom and Yukon by a v o t i n g agreement 

m a i n t a i n v o t i n g c o n t r o l o f Lornex and p r o v i d e c o n t i n u i t y o f manage

ment by R i o Algom u n t i l a t l e a s t December 31, 1972. 

I f p r o d u c t i o n i s u n d e r t a k e n on c e r t a i n c l a i m s 

purchased by Lornex from Skeena S i l v e r Mines L i m i t e d (Dwg. No. 10 3) 

under an agreement date d May 17, 1965, Lornex i s r e q u i r e d t o pay 

r o y a l t i e s o f 5% o f net s m e l t e r r e t u r n s up t o a maximum o f $500,000 

w i t h a minimum a n n u a l payment o f $15,000 t o commence on May 31, 1971. 

Lornex a l s o has the r i g h t t o purchase c e r t a i n m i n e r a l 

c l a i m s under an agreement w i t h Skeena S i l v e r Mines L i m i t e d , d a t e d 

May 31, 1965 (amended A p r i l 30, 1968), such r i g h t b e i n g o b t a i n e d 

by an assignment dated August 12, 1965 from R i o Algom. The 

purchase o p t i o n i s i n good s t a n d i n g and Lornex i s r e q u i r e d t o f u l 

f i l l work commitments o f $300,000 by May 31, 1970. The terms o f 
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t h i s agreement f u r t h e r p r o v i d e f o r payment o f 5% net s m e l t e r r e t u r n s 

up t o $3,000,000. In the event t h a t Lornex does not b r i n g t h e s e 

c l a i m s i n t o p r o d u c t i o n p r i o r t o May 31, 1972 i t s h a l l pay the sum 

of $2,000 per month u n t i l the c l a i m s are brought i n t o p r o d u c t i o n 

o r u n t i l May 31, 1974 whi c h e v e r s h a l l be the e a r l i e r . 

Under an agreement dated J u l y 1, 19 67 w i t h Noranda 

E x p l o r a t i o n Company L i m i t e d (N.P.L.) Lornex has the r i g h t t o use 

the a r e a o f t e n m i n e r a l c l a i m s f o r dumping o f waste m a t e r i a l s . 

C e r t a i n work commitments are a l s o encompassed i n the agreement. 

Lornex now has a 15% i n t e r e s t i n the m i n e r a l r i g h t s o f t h e s e c l a i m s . 

A l i s t o f m i n e r a l c l a i m s owned o r h e l d under o p t i o n 

by Lornex i s shown i n the Appendix 'A1 and on an accompanying map 

(Dwg. No. 102). 
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SECTION I I - SUMMARY 

The Lornex p o r p h y r y copper d e p o s i t , l o c a t e d i n the 

H i g h l a n d V a l l e y o f B r i t i s h Columbia, has been i n v e s t i g a t e d o v e r 

a p e r i o d o f 3 1/2 ye a r s by p e r c u s s i o n d r i l l i n g , diamond d r i l l i n g 

and underground e x p l o r a t i o n . The accumulated d a t a have been 

c o m p i l e d and a s s e s s e d t o g i v e a d r i l l - i n d i c a t e d i n s i t u r e s e r v e 

w i t h i n t he l i m i t s o f a d e s i g n a t e d open p i t o f 274,000,000 tons o f 

ore a v e r a g i n g 0.447% Cu. and 0.0147% Mo., w i t h a c u t - o f f grade o f 

0.26% Cu. and a m i l l f e e d grade r e s e r v e o f 292,800,000 tons 

a v e r a g i n g 0.427% Cu. and 0.0140% Mo. 

Only the s u r f a c e diamond d r i l l core r e s u l t s were 

used i n t h i s i n s t a n c e t o o b t a i n the above f i g u r e s . The d r i l l i n g 

i n the p i t a r e a amounted t o 66 h o l e s t o t a l l i n g 74,044 f e e t and 

the h o l e s were spaced a t about 350-foot i n t e r v a l s on l i n e s 400 

f e e t a p a r t . With a few e x c e p t i o n s a l l the h o l e s were d r i l l e d t o 

the west a t -60° t o c r o s s - c u t t he s t r u c t u r e . 

Copper t r e n d s were p l o t t e d from core assays t o 

conform w i t h known s t r u c t u r e and th e s e t r e n d s were used as the 

b a s i s f o r c a l c u l a t i o n . The t r e n d s were p l o t t e d f i r s t on s e c t i o n s 

t h e n p r o j e c t e d t o p l a n s a t 80- f o o t i n t e r v a l s w i t h i n t he c o n f i n e s 

of the p i t . Each b l o c k used f o r the c a l c u l a t i o n o f an i n s i t u 

r e s e r v e was a s s i g n e d a grade from the n e a r e s t o f i n t e r s e c t i n g d r i l l 

h o l e s and was bounded by t r e n d l i n e margins h a l f the d i s t a n c e t o 

a d j a c e n t s e c t i o n s and 40 f e e t up and down i n a v e r t i c a l d i r e c t i o n . 

A f a c t o r o f 12.4 c u b i c f e e t p er t o n was used t o c o n v e r t volume t o 

t o n s . 
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Two independent r e s e r v e c a l c u l a t i o n s were made 

on the m a t e r i a l w i t h i n the c o n f i n e s o f the p i t t o determine t he 

m i l l f e e d r e s e r v e . The f i r s t was s e t up as a computer programme 

i n which the d e p o s i t was d i v i d e d i n t o 8 0 - f o o t cubes w i t h each 

cube b e i n g a s s i g n e d a grade from the t r e n d l i n e s which c o n t a i n i t . 

The second was s i m i l a r t o the f i r s t e x c e p t t h a t i t was a manual 

c a l c u l a t i o n from the cubes. The cube method i n t r o d u c e s a smoothing 

e f f e c t and hence a d i l u t i o n and i s b e l i e v e d t o r e p r e s e n t p o s s i b l e 

m i l l head grade as c o n t r a s t e d t o the i n s i t u grade f o r the i n i t i a l 

c a l c u l a t i o n . The t h r e e c a l c u l a t i o n s , i . e . i n s i t u c a l c u l a t i o n , 

d e a l t w i t h i n t h i s r e p o r t and the two independent c a l c u l a t i o n s , 

agree w i t h i n a c c e p t a b l e l i m i t s . 

The underground programme was d e s i g n e d t o : 

(1) P r o v i d e m a t e r i a l f o r the p i l o t m i l l . 

(2) Check the r e l i a b i l i t y o f the copper and 

molybdenum d i s t r i b u t i o n as i n t e r p r e t e d i n the grade t r e n d p l a n s . 

(3) Examine the n a t u r e o f the m i n e r a l i z a t i o n . 

(4) Give a measure o f the a c c u r a c y o f the assays 

i n the s u r f a c e diamond d r i l l h o l e s . 

The programme c o n s i s t e d o f a c e n t r a l l y l o c a t e d 

c r o s s - c u t d r i v e n from e a s t t o west, d r i f t s t o the n o r t h and south 

from the c r o s s - c u t and underground diamond d r i l l i n g . I t e n a b l e d 

a comparison o f grades t o be made between those produced by; 

(a) underground diamond d r i l l i n g and b u l k s a m p l i n g 

i n the c r o s s - c u t ; (b) b u l k s a m p l i n g and s u r f a c e diamond d r i l l i n g , 

and ( c) underground diamond d r i l l i n g and s u r f a c e diamond d r i l l i n g . 
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U s i n g t h i s i n f o r m a t i o n i t was p o s s i b l e t o 

e s t a b l i s h t h a t t he d i s t r i b u t i o n o f the copper and molybdenum as 

i n t e r p r e t e d on the grade t r e n d p l a n s from the s u r f a c e diamond 

d r i l l i n g i s e s s e n t i a l l y c o r r e c t a l t h o u g h a l l o w a n c e must be made 

f o r wandering o f s u r f a c e d r i l l h o l e s and the f a c t t h a t t he l e v e l 

i s a t a s l i g h t l y d i f f e r e n t e l e v a t i o n from t h a t used i n p l o t t i n g . 

F u r t h e r , i t e s t a b l i s h e d t h a t the grade i n t e r p r e t e d from the s u r f a c e 

diamond d r i l l h o l e s p o s s i b l y e r r s on the c o n s e r v a t i v e s i d e and, 

t h e r e f o r e , can be used w i t h c o n f i d e n c e f o r a f e a s i b i l i t y s t u d y . 

In t h i s r e g a r d the underground d a t a when compared t o the s u r f a c e 

d a t a i n the same a r e a g i v e s a copper grade about 9% h i g h e r than 

t h a t from the s u r f a c e d r i l l i n g . 

Inasmuch as the a c c u r a c y o f the a s s a y i n g methods 

i s v i t a l t o the c a l c u l a t i o n o f grade o f the d e p o s i t a system o f 

check a s s a y i n g between Coast E l d r i d g e (an independent l a b o r a t o r y ) 

the Lornex l a b o r a t o r y and the E l l i o t Lake l a b o r a t o r y , was 

e s t a b l i s h e d f o r a l l samples from underground. The system 

e s t a b l i s h e d the r e l i a b i l i t y o f the Lornex and E l l i o t Lake l a b o r a 

t o r i e s whose assays were used i n a l l c a l c u l a t i o n s . 

Thorough checks were made o f sam p l i n g methods f o r 

diamond d r i l l core and b u l k s a m p l i n g . 

S t u d i e s made on s u r f a c e d r i l l h o l e assays by 

computer have e s t a b l i s h e d the f o l l o w i n g c o n f i d e n c e f o r the i n s i t u 

r e s e r v e * + .009% Cu. f o r a 97.5% c o n f i d e n c e l i m i t . 
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SUMMARY OF RESERVE ESTIMATE 

Two methods of c a l c u l a t i o n g i v e the f o l l o w i n g 

e s t i m a t e s o f the r e s e r v e s w i t h i n P i t 15 

1. C a l c u l a t e d from grade t r e n d b l o c k s . 

IN SITU RESERVE TONS % Cu. % Mo. 

A. Ore 
0.30% Cu and g r e a t e r 251,100 ,000 .462 . 0152 

B. Ore 
0.29% - 0.26% Cu 22,900 ,000 .271 . 0091 

TOTAL A 8 B 

0.26% Cu and g r e a t e r 274,000 ,000 .447 . 0147 

C. Sub-ore ( S t o c k p i l e ) 
0.25% - 0.20% Cu 38 , 700 ,000 .226 . 0066 

D. I n t e r n a l Waste 
0.19% Cu and l e s s 46,200 ,000 .135 . 0040 

2. C a l c u l a t e d by 80 - f o o t cubes. 

MILL FEED RESERVE 

A. Ore 
0.26% Cu and g r e a t e r 292,800 ,000 .427 .0140 

B. Waste 252,500 
( i n c l u d i n g o x i d e ) 

,000 No Grades 

Waste To Ore R a t i o - 0.862:1 
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SECTION I I I - GEOLOGY 

3.1 GENERAL 

The Guichon B a t h o l i t h i s a complex i n t r u s i v e , o f 

Lower J u r r a s s i c age, h a v i n g a l e n g t h o f about 40 m i l e s i n a n o r t h -

s o u t h d i r e c t i o n and a w i d t h o f about 16 m i l e s . I t forms p a r t o f 

the i n t e r i o r p l a t e a u o f B r i t i s h Columbia (Dwg. No. 101) w h i c h , 

i n the v i c i n i t y o f the Lornex d e p o s i t , i s g e n t l y r o l l i n g w i t h 

peaks r e a c h i n g about 6,000 f e e t e l e v a t i o n and the v a l l e y f l o o r s 

about 4,000 f e e t . The ar e a i s g e n e r a l l y h e a v i l y wooded w i t h 

second growth lodge p o l e p i n e , some spruce and p o p l a r . The 

upl a n d s e c t i o n s c o n t a i n many s m a l l l a k e s , ponds and c r e e k s . 

The n o r t h e r n p a r t o f the b a t h o l i t h i s covered by 

T e r t i a r y b a s a l t l a v a and o u t l i e r s o f t h i s b a s a l t show t h a t i t was 

once more e x t e n s i v e . A l t h o u g h the b a t h o l i t h has been mapped f o r 

many y e a r s ( C o c k f i e l d 1948; D u f f e l l and McTaggart 1942)* d e t a i l e d 

s t u d i e s have been made o n l y on the n o r t h s i d e of the H i g h l a n d V a l l e y 

i n t he v i c i n i t y o f the Bethlehem Mine ( W h i t e , Thompson and 

McTaggart 1956; C a r r 1960). These r e v e a l a complex o f i n t r u s i v e s 

not r e c o g n i z e d elsewhere i n the b a t h o l i t h . At Bethlehem the 

o l d e s t r o c k i s the Guichon q u a r t z d i o r i t e which i s i n t r u d e d by a 

younger q u a r t z d i o r i t e known as the Bethlehem q u a r t z d i o r i t e which 

i n t u r n i s i n t r u d e d by g r a n i t e and por p h y r y dykes. P i p e and 

d y k e - l i k e masses o f b r e c c i a are a s s o c i a t e d w i t h copper m i n e r a l i z a t i o n 

on the Bethlehem p r o p e r t y and on the T r o j a n p r o p e r t y which a d j o i n s 

t o the n o r t h ( W h i t e , Thompson and McTaggart, 19 56) 

* Refe r e n c e s appear a t the end o f t h i s r e p o r t 
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On the south s i d e o f the H i g h l a n d V a l l e y the 

dyke r o c k s though p r e s e n t , are l e s s abundant and the two main 

r o c k t y p e s d i s t i n g u i s h e d are Skeena q u a r t z d i o r i t e , (which may be 

e q u i v a l e n t t o the Bethlehem q u a r t z d i o r i t e ) and the B e t h s a i d a 

g r a n o d i o r i t e . No b r e c c i a has been observed. 

3.2 GEOLOGY OF THE DEPOSIT 

The Lornex m i n e r a l d e p o s i t i s c o n t a i n e d i n a 

r o u g h l y e l l i p t i c a l a r e a about 4,000 f e e t l o n g and 1,600 f e e t wide 

a t i t s w i d e s t p o i n t and i t s l o n g a x i s t r e n d s n o r t h n o r t h w e s t . 

(Dwg. No. 103). I t i s a por p h y r y copper type o f d e p o s i t i n t h a t 

the h o s t r o c k f o r the m i n e r a l i z a t i o n i s an a c i d i n t r u s i v e i n which 

the s u l p h i d e m i n e r a l s are more o r l e s s u n i f o r m l y d i s t r i b u t e d 

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

d i s s e m i n a t e d among the ro c k m i n e r a l s . 

The maximum h e i g h t above sea l e v e l on the Lornex 

p r o p e r t y i s about 5,500 f e e t . T h i s i s a t t a i n e d i n the s o u t h e r n 

p a r t o f the c l a i m group and from t h e r e the ground s l o p e s g e n t l y 

n o r t h w a r d t o the H i g h l a n d V a l l e y which has an e l e v a t i o n o f about 

4,000 f e e t . The m i n e r a l d e p o s i t l y i n g beneath t h i s g e n t l y n o r t h 

ward s l o p e has an e l e v a t i o n a t i t s south end o f 5,150 f e e t 

d r o p p i n g t o 4,700 f e e t a t the n o r t h end. 

Award Creek which f l o w s northward through the 

p r o p e r t y has c a r v e d a broad v a l l e y i n the overburden t o a maximum 

depth o f about 90 f e e t o v e r the n o r t h - w e s t e r n p a r t o f the m i n e r a l 

d e p o s i t . The overburden c o n s i s t s o f r u d e l y s o r t e d g l a c i a l t i l l 

w hich has a maximum t h i c k n e s s o f 250 f e e t beneath the Award Creek 

v a l l e y and a minimum t h i c k n e s s o f about 5 f e e t o v e r the south 
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and s o u t h e a s t p a r t s o f the m i n e r a l d e p o s i t . T o t a l volume o f the 

t i l l o v e r the proposed open p i t a r e a i s 50,978,000 c u b i c y a r d s . 

The g l a c i a l t i l l has been p a r t l y w ater s o r t e d f o r 

w i t h i n i t t h e r e are h o r i z o n s o f f i n e sand and c l a y and, near 

s u r f a c e , an h o r i z o n c o n t a i n i n g numerous b o u l d e r s up t o 2 f e e t i n 

dia m e t e r . B o u l d e r s o f u n a l t e r e d q u a r t z d i o r i t e and g r a n o d i o r i t e 

up t o 6 f e e t i n d i a m e t e r o c c u r i n p l a c e s j u s t above bedrock and 

may form p a r t o f a co n t i n u o u s h o r i z o n . Over the n o r t h e r n end o f 

the m i n e r a l d e p o s i t the t i l l , n e ar b e d r o c k , c o n t a i n s a p p r e c i a b l e 

water. 

The Skeena q u a r t z d i o r i t e and the B e t h s a i d a grano

d i o r i t e f e a t u r e l a r g e l y i n the Lornex m i n e r a l d e p o s i t as i t l i e s 

m a i n l y i n the Skeena at i t s c o n t a c t w i t h B e t h s a i d a (Dwg. No. 103). 

The c o n t a c t t r e n d s n o r t h - n o r t h w e s t a c r o s s the p r o p e r t y w i t h an 

e s s e n t i a l l y v e r t i c a l d i p . W i t h i n the m i n e r a l i z e d a r e a i t swings 

s h a r p l y west t o a p o i n t where i t i n t e r s e c t s a major n o r t h s t r i k i n g 

f a u l t c a l l e d the Award Creek f a u l t . T h i s f a u l t which d i p s s t e e p l y 

west forms the c o n t a c t between the two r o c k s f o r an undetermined 

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

S u l p h i d e m i n e r a l i z a t i o n o c c u r s i n both Skeena and 

B e t h s a i d a a l t h o u g h i t d i e s out i n the B e t h s a i d a a s h o r t d i s t a n c e 

west o f the c o n t a c t . Access f o r the m i n e r a l i z a t i o n appears t o 

have been g a i n e d t h r o u g h the c o n t a c t f a u l t and through f a u l t s 

a d j a c e n t t o i t i n the Skeena q u a r t z d i o r i t e . E i g h t major f a u l t s 

have been noted i n the m i n e r a l i z e d zones and the r o c k between 

them i s h i g h l y f r a c t u r e d and c o n t a i n s many minor f a u l t s . 
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3.2.1 Rock D e s c r i p t i o n 

The Skeena q u a r t z d i o r i t e i s a medium t o co a r s e 

g r a i n e d (1-10 mm) e q u i g r a n u l a r r o c k w i t h v i s i b l e q u a r t z , i n t e r 

s t i t i a l t o the p l a g i o c a l s e f e l d s p a r . Hornblende i s the c h i e f 

f e r r o m a g n e s i a n m i n e r a l but i n p l a c e s b i o t i t e o c c u r s w i t h o r 

w i t h o u t h o r n b l e n d e . The d i s t i n g u i s h i n g f e a t u r e s o f t h i s r o c k 

are the i n t e r s t i t i a l q u a r t z and the presence o f a moderate 

amount o f f e r r o m a g n e s i a n m i n e r a l s . 

The B e t h s a i d a g r a n o d i o r i t e i s t y p i c a l l y l i g h t 

c o l o u r e d , medium t o coarse g r a i n e d (1-10 mm) and e q u i g r a n u l a r 

w i t h l a r g e q u a r t z aggregates s c a t t e r e d among the f e l d s p a r . 

Ferromagnesian m i n e r a l s are a minor c o n s t i t u e n t and b i o t i t e 

i s the main one so t h a t the ro c k i s d i s t i n g u i s h e d by i t s l i g h t 

c o l o u r and abundance o f l a r g e q u a r t z g r a i n s . I t appears t o be 

younger than the Skeena q u a r t z d i o r i t e . 

L i g h t c o l o u r e d , f i n e - g r a i n e d , q u a r t z p o r p h y r y 

w i t h s m a l l q u a r t z "eyes", i n t r u d e s the Skeena near the s o u t h e r n 

end o f the main d e p o s i t (Dwg. No. 103). I t s t r i k e s r o u g h l y 

n o r t h w e s t and i t s w e s t e r n c o n t a c t appears t o d i p west about 

75° whereas i t s e a s t e r n c o n t a c t d i p s e a s t a t 60°. I t i s w e l l 

m i n e r a l i z e d w i t h s u l p h i d e s where i t extends i n t o the m i n e r a l 

zone. 

Dyke r o c k s , a l t h o u g h p r e s e n t , are not n e a r l y so 

common as at Bethlehem and do not form an i m p o r t a n t f e a t u r e o f the 

d e p o s i t . A f i n e g r a i n e d g r a n i t e dyke s t r i k i n g n o rthwest and 

d i p p i n g from 15° t o 30° n o r t h e a s t o c c u r s i n the n o r t h e a s t e r n p a r t 
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o f the d e p o s i t . S m a l l , i n t e r m i t t e n t , b a s i c t o i n t e r m e d i a t e , f i n e 

g r a i n e d dykes o c c u r i n the s o u t h w e s t e r n p a r t o f the d e p o s i t . Other 

a c i d dykes are p r e s e n t but are somewhat obsc u r e d by the i n t e n s e 

a l t e r a t i o n o f the r o c k . 

3.2.2 S t r u c t u r e and A l t e r a t i o n 

S t r u c t u r e and a l t e r a t i o n i n the m i n e r a l i z e d zone 

are i n t i m a t e l y r e l a t e d as the l a t t e r o c c u r s i n and a d j a c e n t t o 

zones o f e x t e n s i v e f a u l t i n g . I n p a r t , f a u l t i n g may have been 

c o n t r o l l e d by the c o n t a c t between the Skeena q u a r t z d i o r i t e and 

the B e t h s a i d a g r a n o d i o r i t e as the c o n t a c t a l o n g the w e s t e r n p a r t 

o f the m i n e r a l d e p o s i t i s a f a u l t e d c o n t a c t d i p p i n g s t e e p l y west. 

To t h e s o u t h the c o n t a c t , not f a u l t e d , s t r i k e s a p p r o x i m a t e l y 

N 10° W and d i p s s t e e p l y west. 

E i g h t major f a u l t zones have been observed i n the 

underground development and many o t h e r s may w e l l e x i s t . These 

f a u l t zones, e s t i m a t e d t o c o n t a i n about 2 0% f a u l t gouge, are from 

50 t o 100 f e e t wide and c o n s i s t o f f a u l t b r e c c i a and i n t e r w e a v i n g 

g o u g e - f i l l e d f a u l t s . The most e a s t e r l y o f th e s e f a u l t zones has 

a c e n t r a l zone o f about f i f t e e n f e e t o f gouge. S i x o f the f a u l t 

zones are b e l i e v e d t o s t r i k e almost due n o r t h - s o u t h and d i p from 

55 t o 65 degrees t o the e a s t . The most w e s t e r l y f a u l t has a 

s i m i l a r s t r i k e but a p p a r e n t l y d i p s s t e e p l y t o the west. One 

f a u l t zone w i t h a s t r i k e o f N 65° W and a d i p t o the south has 

been obse r v e d . Due t o the abundance and e x t e n t o f f a u l t i n g , a 

c l e a r u n d e r s t a n d i n g o f the p a t t e r n w i l l p r o b a b l y not be o b t a i n e d 

u n t i l the zone has been s t r i p p e d and more c o m p l e t e l y exposed. 

I l l -
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More tha n 18 0 f a u l t s r a n g i n g i n w i d t h from one t o 

s i x i n c h e s have been observed i n 1400 f e e t o f underground l a t e r a l 

w o r k i n g s . The d i s t r i b u t i o n o f t h e f a u l t s shown on a p o l a r net 

( F i g . 1) suggests a wide v a r i a t i o n i n s t r i k e s and d i p s but f o u r 

g e n e r a l s e t s o f f a u l t s can be r e c o g n i z e d . The f i r s t s e t which 

o c c u r s m a i n l y i n the e a s t e r n h a l f o f the d e p o s i t s t r i k e s from 

N 20° E t o N 15° W and d i p s from 45° t o 85° e a s t . A second s e t 

s t r i k e s e a s t - w e s t and d i p s from 45° t o 80° so u t h . A t h i r d s e t 

s t r i k e s from N 35° W t o N 80° W and d i p s from 45° t o 85° southwest 

and a f o u r t h s e t s t r i k e s n o r t h - s o u t h and d i p s from 50° t o 85° west. 

These l a t t e r two s e t s o f f a u l t s o c c u r m a i n l y i n the w e s t e r n h a l f 

o f t he d e p o s i t . A l l the f a u l t s show p o s t - s u l p h i d e m i n e r a l i z a t i o n 

movement. 

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

t o the f a u l t i n g (Dwg. No. 123). A l l o f the r o c k s have been a l t e r e d 

t o some e x t e n t - b e g i n n i n g w i t h the c o n v e r s i o n o f hornblende t o 

b i o t i t e and l a t e r t he breakdown o f the b i o t i t e t o s e r i c i t e and 

o t h e r m i n e r a l s . Because the predominant m i n e r a l i s f e l d s p a r , i t s 

breakdown has r e s u l t e d i n the development o f abundant s e r i c i t e . 

In t he f r e s h samples, i n c i p i e n t development o f s e r i c i t e i s q u i t e 

e v i d e n t but the f e l d s p a r i s r e a d i l y i d e n t i f i a b l e as o l i g o c l a s e by 

i t s t w i n n i n g . With more advanced a l t e r a t i o n s e r i c i t e i s abundant 

and the t w i n n i n g though somewhat obscured i s s t i l l v i s i b l e . In 

the most advanced a l t e r a t i o n the o u t l i n e o f the f e l d s p a r c r y s t a l s 

can be d e t e c t e d but the t w i n n i n g i s c o m p l e t e l y o b s c u r e d . The 

breakdown o f the f e r r o m a g n e s i a n m i n e r a l s r e s u l t s i n the d e v e l o p 

ment o f q u a r t z and c h l o r i t e and i n some cases s i d e r i t e and s e r i c i t e 

p A r . F 111 - 6 



L O R N E X MINING C O R P O R A T I O N L T D . 

The most i n t e n s e a l t e r a t i o n appears t o be r e l a t e d t o s u l p h i d e 

m i n e r a l i z a t i o n as samples c o n t a i n i n g s u l p h i d e s a r e a l t e r e d t o a 

degree r e l a t e d t o the s u l p h i d e c o n t e n t . 

F a u l t i n g has r e s u l t e d i n the f o r m a t i o n o f gouge 

zones c o n t a i n i n g s e r i c i t e , c h l o r i t e and c a l c i t e i n zones up t o 

30 f e e t wide. Other m i n e r a l s observed i n c l u d e s i d e r i t e , secondary 

b i o t i t e , gypsum, p y r i t e , e p i d o t e , h e m a t i t e and the ore s u l p h i d e s . 

S i d e r i t e and h e m a t i t e are p r o b a b l y the r e s u l t o f a l t e r a t i o n o f 

mag n e t i t e which o c c u r s as a minor c o n s t i t u e n t i n f r e s h q u a r t z 

d i o r i t e . 

Degrees o f a l t e r a t i o n c a n, i n most c a s e s , be c o r 

r e l a t e d d i r e c t l y w i t h the copper grade. The weakly a l t e r e d r o c k 

about the p e r i m e t e r o f the d e p o s i t and, i n some c a s e s , between t h e 

major f a u l t zones, i s o f lower copper grade whereas h i g h grade 

zones o r bands are i n t e n s e l y a l t e r e d . 

Even weakly a l t e r e d r o c k , however, i s w e l l f r a c t u r e d 

and s u l p h i d e m i n e r a l i z a t i o n o c c u r s a l o n g t h e s e f r a c t u r e s . The 

f r a c t u r e s appear t o be shear f r a c t u r e s i n some cases a l t h o u g h 

some may be t e n s i o n c r a c k s and th e s e too o c c u r i n f a i r l y w e l l 

d e f i n e d s e t s . I n the e a s t e r n h a l f of the d e p o s i t two s e t s are 

appar e n t . One s t r i k e s n o r t h - s o u t h and the o t h e r N 2 0° E and d i p s 

s t e e p l y e a s t . I n the western h a l f o f the d e p o s i t a t l e a s t t h r e e 

s e t s a r e app a r e n t . One s t r i k e s about N 20° E and d i p s s t e e p l y 

e a s t ; a second s t r i k e s about N 45° E and d i p s s o u t h e a s t and a 

t h i r d s t r i k e s e a s t - w e s t and d i p s t o the s o u t h . 

M i n e r a l i z a t i o n appears t o be r e l a t e d p r i m a r i l y t o 

111 - 7 
P A G E 



L O R N E X MINING C O R P O R A T I O N L T D . 

the n o r t h - s o u t h s t r i k i n g major f a u l t zones. However, one o f the 

b e t t e r d e f i n e d and w i d e s t zones o f above average copper grade 

l i e s a l o n g the e a s t s i d e o f a q u a r t z p o r p h y r y which i n t r u d e s the 

Skeena q u a r t z d i o r i t e n e a r the sou t h end o f the d e p o s i t . 

A s i m i l a r and more s t r o n g l y developed h i g h grade 

zone l i e s i n a p a r a l l e l p o s i t i o n t o the n o r t h and e a s t o f the 

b l o c k o f B e t h s a i d a g r a n o d i o r i t e which o c c u r s i n the southwest 

c o r n e r o f the d e p o s i t on L i n e s 5S, I S , 3N and 7N on the p l a n 

o f the 4552 l e v e l . (Dwg. No. 124). 

A p r o b a b l e r e l a t i o n s h i p o f the two h i g h e r grade zones 

t o t h e s e i n t r u s i o n s i n t o the Skeena q u a r t z d i o r i t e i s apparent 

and i s i n t e r p r e t e d as r e f l e c t i n g zones o f d i l a t a n c y developed by 

t h e i r b u t t r e s s e f f e c t d u r i n g the p e r i o d of subsequent f a u l t i n g 

and s h e a r i n g t o which the s u l p h i d e m i n e r a l i z a t i o n i s r e l a t e d . 

In t h i s c o n t e x t i t i s noted a l s o t h a t at the s e p o i n t s the 

prominent t r e n d o f the s t r u c t u r a l f e a t u r e s d e v i a t e s from a n o r t h 

n o r t h w e s t s t r i k e t o one more n o r t h e r l y . 

Some o f the f a u l t s and f r a c t u r e s are o c c u p i e d by 

q u a r t z a l o n g w i t h s u l p h i d e s . P o s t - o r e movement a l o n g the s t r i k e 

f a u l t s has crushed the m i n e r a l i z e d q u a r t z v e i n s and movement 

a l o n g the c r o s s f a u l t s has produced minor d i s p l a c e m e n t o f the 

v e i n s . The Award Creek f a u l t a l o n g the p r e s e n t B e t h s a i d a - S k e e n a 

c o n t a c t has a p p a r e n t l y d i s p l a c e d a p o r t i o n o f the d e p o s i t l y i n g 

t o the west o f the f a u l t . The f a u l t e d segment has not been 

l o c a t e d but i t i s b e l i e v e d t h a t the d i s p l a c e m e n t o f the west 

p o r t i o n o f the m i n e r a l i z e d zone was t o the: n o r t h . 
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3.2.3 M i n e r a l i z a t i o n 

The p r i n c i p a l ore m i n e r a l s i n the unweathered zone o f 

the d e p o s i t a r e : c h a l c o p y r i t e , b o r n i t e , c h a l c o c i t e , c o v e l l i t e 

and m o l y b d e n i t e . The gangue m i n e r a l s i n c l u d e : q u a r t z , f e l d s p a r 

h o r n b l e n d e , b i o t i t e , s e r i c i t e , c a l c i t e , s i d e r i t e , c h l o r i t e , p y r i t e 

h e m a t i t e and m a g n e t i t e . 

I t i s e s t i m a t e d t h a t 35% o f the c o n t a i n e d copper o c c u r s 

i n the form o f b o r n i t e and the b a l a n c e as c h a l c o p y r i t e w i t h o n l y 

minor amounts i n c h a l c o c i t e and c o v e l l i t e . P y r i t e , m a g n e t i t e 

and h e m a t i t e are s p a r s e l y d i s t r i b u t e d , making up l e s s t h a n one p e r 

cent o f the r o c k . 

I n g e n e r a l , b o r n i t e i s the p r i n c i p a l s u l p h i d e m i n e r a l 

i n t h e h i g h e r grade zones and c h a l c o p y r i t e i n the l o w e r ones. 

A rough z o n i n g o f the s u l p h i d e s has been d e t e c t e d by e s t i m a t i n g 

p e r c e n t a g e s of b o r n i t e , c h a l c o p y r i t e and p y r i t e a t a p a r t i c u l a r 

h o r i z o n i n the s u r f a c e diamond d r i l l c o r e . (Dwg. No. 104). 

S p a r s e l y d i s s e m i n a t e d p y r i t e forms an envelope on the margins o f 

the m i n e r a l i z a t i o n e n c l o s i n g an i n t e r i o r envelope i n which 

c h a l c o p y r i t e predominates over b o r n i t e . B o r n i t e predominates 

ov e r c h a l c o p y r i t e i n the c e n t r a l s e c t i o n . 

The ore m i n e r a l s o c c u r m a i n l y as f r a c t u r e f i l l i n g s 

e i t h e r i n q u a r t z c a r b o n a t e v e i n s up t o a f o o t i n w i d t h o r a l o n g 

j o i n t s , s l i p s and minute f r a c t u r e s . They a l s o o c c u r s p a r s e l y 

d i s s e m i n a t e d t h r o u g h the h o s t r o c k i n most p l a c e s as minute g r a i n s 

r e p l a c i n g h ornblende o r b i o t i t e . Coarse aggregates o f copper and 

molybdenum s u l p h i d e s o c c u r i n many o f the q u a r t z v e i n s and i n 

the e a s t e r n p o r t i o n o f the d e p o s i t a s e t o f w i d e l y spaced q u a r t z 
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v e i n s c u t t i n g a c r o s s the main m i n e r a l i z e d f r a c t u r e system c a r r y 

more than u s u a l amounts o f m o l y b d e n i t e . On f a u l t p l a n e s a l o n g 

which t h e r e has been p o s t - m i n e r a l movement, the s u l p h i d e s have 

been p u l v e r i z e d and im p a r t a dark grey t o b l a c k c o l o u r t o the 

gouge. 

M o l y b d e n i t e appears t o be more c l o s e l y a s s o c i a t e d 

w i t h c h a l c o p y r i t e than w i t h b o r n i t e . I t o c c u r s i n v e i n s and 

v e i n l e t s o f q u a r t z , i n f a u l t gouge and i n f r a c t u r e s a s s o c i a t e d 

w i t h h a i r l i n e q u a r t z s t r i n g e r s . I t has not been observed 

o c c u r r i n g as i s o l a t e d f l a k e s d i s s e m i n a t e d among the r o c k m i n e r a l s . 

3.2.4 The Oxide Zone 

The o x i d e o r weathered zone has been determined by 

p e r c u s s i o n d r i l l i n g , diamond d r i l l i n g and r o t a r y d r i l l i n g . Some 

d i f f i c u l t y has been encountered i n a c c u r a t e l y d e f i n i n g the l i m i t s 

o f the o x i d e zone because o f i n h e r e n t l i m i t a t i o n s i n the 

equipment used. 

The p e r c u s s i o n d r i l l i s c a p a b l e o f d r i l l i n g o n l y 

t o a maximum o f 300 f e e t so i t s use was c o n f i n e d t o areas o f 

s h a l l o w overburden. Bedrock s u r f a c e was d e t e c t e d by examining 

d r i l l c u t t i n g s under a b i n o c u l a r m i c r o s c o p e and c o n f i r m e d from 

assays by a sharp i n c r e a s e i n the copper c o n t e n t a t bedrock. The 

c u t t i n g s from t h i s machine are b e l i e v e d t o be s u b j e c t t o down-the-

h o l e s a l t i n g , t h e r e f o r e , the l o w e r c o n t a c t as i n d i c a t e d by 

the p e r c u s s i o n d r i l l i s s u s p e c t . 

The diamond d r i l l gave b e t t e r i n f o r m a t i o n on the lower 

c o n t a c t o f the o x i d e zone due t o the f a c t t h a t i t produced c o r e . 

I t s i n f o r m a t i o n on the upper c o n t a c t i s p o o r , however, because 
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no core i s produced from the h o l e i n the cased s e c t i o n s and the 

diamond d r i l l e r s almost i n v a r i a b l y drove the c a s i n g from s u r f a c e 

w e l l i n t o bedrock. 

The b e s t i n f o r m a t i o n was o b t a i n e d from the Becker 

r o t a r y d r i l l which i s capable o f d r i l l i n g t o a depth o f about 500 

f e e t . C u t t i n g s from t h i s d r i l l are not s u b j e c t t o s a l t i n g because 

o f a unique method o f r e c o v e r i n g them. The Becker d r i l l was used 

near the end o f t h i s programme, t o t e s t a r eas o f sp a r s e o r 

u n r e l i a b l e i n f o r m a t i o n . 

I t i s b e l i e v e d t h a t i n s p i t e o f these d i f f i c u l t i e s 

the o x i d e zone as d e l i m i t e d i s s u f f i c i e n t l y a c c u r a t e and w i l l not 

i n t r o d u c e any g r e a t e r r o r i n t o the o v e r a l l r e s e r v e e s t i m a t e s . 

The base o f the o x i d e zone i s where the s o l u b l e copper 

c o n t e n t drops below 20% o f the t o t a l copper c o n t e n t . The top i s , 

o f c o u r s e , the bedrock s u r f a c e . The zone i s i l l u s t r a t e d on a l l 

the s e c t i o n s accompanying t h i s r e p o r t (Dwg. Nos. 105 - 118) 

and on s e c t i o n U N (Dwg. No. 119) showing p e r c u s s i o n h o l e s w i t h 

t o t a l and s o l u b l e copper a s s a y s . 

The o x i d e zone has a maximum t h i c k n e s s o f about 

200 f e e t e x c l u d i n g c e r t a i n narrow s e c t i o n s where o x i d a t i o n has 

p e n e t r a t e d t o g r e a t e r depths a l o n g f a u l t s . I t s g r e a t e s t t h i c k n e s s 

i s c o n f i n e d t o the e a s t e r n s i d e o f the d e p o s i t where bedrock i s 

near s u r f a c e and i t t h i n s p r o g r e s s i v e l y towards areas of deep 

overburden. Much o f the o x i d e zone i s low grade but b e t t e r 

grade o x i d e m a t e r i a l w i l l be s t o c k p i l e d f o r p o s s i b l e f u t u r e 

t r e a t m e n t t o r e c o v e r the copper. 
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The p r i n c i p a l secondary copper m i n e r a l s i n the 

ox i d e zone are m a l a c h i t e , a z u r i t e , c u p r i t e and n a t i v e copper. 

T e n n o r i t e and secondary c h a l c o c i t e have been t e n t a t i v e l y 

i d e n t i f i e d . Secondary molybdenum m i n e r a l s have not been p o s i t i v e l y 

i d e n t i f i e d but the predominant one u s u a l l y a s s o c i a t e d w i t h l i m o n i t e 

i s p r o b a b l y f e r r i m o l y b d i t e ( F e 2 ( M o 0 4 ) 3 8H2O which has been observed 

i n the s h a f t and t e s t p i t w i t h i n a few f e e t o f bedrock s u r f a c e . 

M a l a c h i t e w i t h a s s o c i a t e d s m a l l amounts o f a z u r i t e i s 

by f a r the most abundant secondary copper m i n e r a l and oc c u r s 

t h r o u g h o u t the o x i d e zone whereas c u p r i t e and n a t i v e copper are 

v e r y m inor c o n s t i t u e n t s c o n f i n e d c h i e f l y t o the base o f the zone. 

P r i m a r y copper s u l p h i d e s are p r e s e n t t h roughout the zone but 

i n c r e a s e i n p r o p o r t i o n t o the o x i d e m i n e r a l s towards the base. 

The degree o f o x i d a t i o n , t h e r e f o r e , i s p r o g r e s s i v e l y weaker 

towards the base o f the o x i d e zone. 

I l l - 12 
P A G E 



L O R N E X MINING C O R P O R A T I O N L T D . 

SECTION IV - EXPLORATION METHODS 

Three zones o r areas o f m i n e r a l i z a t i o n are d i s 

t i n g u i s h e d (Dwg. No. 103). The f i r s t i s the D i s c o v e r y Zone where 

b u l l d o z i n g o f l o n g s i n u o u s t r e n c h e s a l o n g the banks o f s m a l l 

g u l l e y s exposed a p p r e c i a b l e copper m i n e r a l i z a t i o n . T h i s zone con

n e c t s northward w i t h the Nor t h Zone which was d i s c o v e r e d by 

e x t e n d i n g t he in d u c e d p o l a r i z a t i o n s u r v e y n o r t h from t he D i s c o v e r y 

Zone. The t h i r d zone, t he Camp Zone, l i e s a s h o r t d i s t a n c e s o u t h 

west o f t h e D i s c o v e r y Zone and was d i s c o v e r e d a l s o by an indu c e d 

p o l a r i z a t i o n s u r v e y . L i m i t e d work on t h i s zone s u g g e s t s , as w i t h 

the D i s c o v e r y Zone, t h a t i t i s too s m a l l and t o o low grade t o be 

of i n t e r e s t a t p r e s e n t . 

The f o l l o w i n g s e c t i o n s d e s c r i b e the methods used 

t o e x p l o r e t he m i n e r a l i z e d areas i n g e n e r a l and the No r t h Zone i n 

p a r t i c u l a r . 

4.1 TRENCHING 

E x t e n s i v e b u l l d o z e r t r e n c h i n g (Dwg. No. 103) was 

done on the s o u t h e r n a r e a i n the v i c i n i t y o f the D i s c o v e r y Zone 

and on the e a s t s i d e o f the No r t h Zone where overburden was not 

t h i c k . On the No r t h Zone the t r e n c h e s were e x c a v a t e d t o bedrock 

where p o s s i b l e i n an east-west d i r e c t i o n f o r l e n g t h s o f 200 t o 700 

f e e t on n o r t h - s o u t h i n t e r v a l s o f 200 t o 400 f e e t . Because t he 

overburden i s m o d e r a t e l y c o n s o l i d a t e d g l a c i a l m a t e r i a l i t was 

p o s s i b l e t o exca v a t e t o a depth o f about 30 f e e t . 

Bedrock was exposed throughout most o f the t r e n c h e s 

but p r o v i d e d l i m i t e d g e o l o g i c a l i n f o r m a t i o n because o f the b a d l y 
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broken c h a r a c t e r o f the bedrock s u r f a c e . I t d i d p r o v i d e , however, 

some i n f o r m a t i o n on f a u l t s and f r a c t u r e s and on the e a s t e r n l i m i t 

o f the m i n e r a l i z a t i o n . 

4.2 GEOCHEMISTRY 

A r e c o n n a i s s a n c e g e o c h e m i c a l s a m p l i n g programme was 

unde r t a k e n over most o f the Lornex p r o p e r t y d u r i n g the summer o f 

1965 when a f i e l d l a b o r a t o r y was s e t up on the p r o p e r t y t o t e s t f o r 

t r a c e amounts o f copper and molybdenum ( N e w e l l 1966). Sampling was 

c o n f i n e d t o the main stream c o u r s e s and numerous d i s c o n t i n u o u s 

d r a i n a g e g u l l e y s , samples b e i n g t a k e n w i t h a hand auger a t depths 

v a r y i n g from t h r e e i n c h e s t o t h r e e f e e t . Samples t a k e n i n the 

g u l l e y beds i n most p l a c e s c o n t a i n e d o r g a n i c m a t e r i a l , g i v i n g h i g h 

r e s u l t s . Assuming t h a t one o r g a n i c sample can be compared w i t h 

a n o t h e r , anomalous c o n d i t i o n s can be d e t e c t e d . In r o c k y stream 

beds, where auger samples were u n o b t a i n a b l e , f i n e s i l t was o b t a i n e d 

by s i e v i n g a l a r g e r c o a r s e sample. No attempt was made t o a c h i e v e 

s a t u r a t i o n g e o c h e m i c a l coverage on a g r i d p a t t e r n because r a p i d 

changes o f overburden depth and s o i l t y p e , v i s i b l e i n the t r e n c h e s , 

i n d i c a t e d t h a t g r i d s a m p l i n g might prove m i s l e a d i n g . 

Histograms showing f r e q u e n c y o f o c c u r r e n c e s o f 

d i f f e r e n t v a l u e range were p l o t t e d . The p a t t e r n s f o r o r g a n i c ' bed T 

samples are b r o a d l y s i m i l a r t o those f o r the i n o r g a n i c 'bank' 

samples, a l t h o u g h the peak sample d e n s i t y moves i n t o a h i g h e r range 

o f v a l u e s . T h r e s h o l d v a l u e s were e s t a b l i s h e d f o r both bed and bank 

samples a t : 800 ppm Cu, 60 ppm Mo, and 700 ppm Cu, 60 ppm Mo 

r e s p e c t i v e l y . Anomaly c l a s s i f i c a t i o n i s e s s e n t i a l l y the same f o r 

both sample t y p e s and v a l u e s i n d i s p e r s i o n s from the main m i n e r a l -
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i z e d zone are c o n s i s t e n t l y i n excess o f 1000 ppm Cu. 

The anomalies t e r m i n a t e d s h a r p l y near the w e s t e r n 

l i m i t o f the m i n e r a l i z a t i o n , due t o the deepening o f overburden 

and t o the d i r e c t i o n o f g l a c i a t i o n ( n o r t h west t o s o u t h e a s t ) . The 

east w a r d d i s p e r s i o n by i c e movement i s r e i n f o r c e d by g e n e r a l l y 

e a s t w a r d d r a i n a g e . S t r o n g a n o m a l i e s p e r s i s t some 3000 f e e t t o 4000 

f e e t e a s t o f the known m i n e r a l i z a t i o n but anomalies are absent i n 

Award Creek due t o the e x c e s s i v e depth o f overburden ( g r e a t e r than 

200 f e e t ) . 

Molybdenum v a l u e s show a marked i n c r e a s e r e l a t i v e 

t o copper on moving t o the s o u t h e a s t , a t r e n d which c o r r e s p o n d s 

w i t h the m i n e r a l i z a t i o n observed i n r o c k e x p o s u r e s . 

The v a s t m a j o r i t y o f anomalous samples can be 

d i r e c t l y r e l a t e d t o known m i n e r a l i z a t i o n , f o l l o w i n g i t s d i s t r i b u 

t i o n i n the r o c k s . The e n t i r e a r e a west o f Award Creek and s o u t h 

west o f Skuhun Creek shows no ge o c h e m i c a l r e s u l t s o f i n t e r e s t and 

no s i g n i f i c a n c e i s a t t a c h e d t o o c c a s i o n a l i s o l a t e d anomalously 

h i g h samples h e r e . 

The g e o c h e m i c a l approach on the Lornex p r o p e r t y was 

not s u f f i c i e n t l y d e f i n i t i v e t o p r o v i d e t a r g e t s f o r t r e n c h i n g o r 

d r i l l i n g , but was i n d i c a t i v e o f are a s where more d e t a i l e d work 

u s i n g more p r e c i s e methods was w a r r a n t e d . 

4.3 GEOPHYSICS 

Induced p o l a r i z a t i o n s u r v e y s were c a r r i e d out over 

the Lornex p r o p e r t y between June and October 1965, c o n c u r r e n t l y 

w i t h g e o c h e m i c a l s a m p l i n g and a f t e r some t r e n c h i n g and p e r c u s s i o n 

d r i l l i n g o f m i n e r a l i z e d zones. 
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These s u r v e y s c o v e r e d the whole p r o p e r t y from n o r t h 

t o s o u t h on ea s t - w e s t l i n e s spaced a t 800-foot i n t e r v a l s on the 

n o r t h e r n t h r e e - q u a r t e r s and a t 1600-foot i n t e r v a l s on the s o u t h e r n 

q u a r t e r o f the p r o p e r t y . Induced p o l a r i z a t i o n and r e s i s t i v i t y 

r e a d i n g s were t a k e n w i t h e l e c t r o d e s p a c i n g o f 200, 300 o r 400 and 

800 f e e t over the areas o f known m i n e r a l i z a t i o n and where anomalous 

r e a d i n g s were o b t a i n e d . On the remainder o f the p r o p e r t y the r e a d 

i n g s were t a k e n w i t h e l e c t r o d e s p a c i n g s o f 400 f e e t . 

The 800-foot e l e c t r o d e s p a c i n g was p a r t i c u l a r l y 

s i g n i f i c a n t over the N o r t h Zone, p a r t o f which l i e s under o v e r 

burden 100 t o 300 f e e t deep. T h i s s u r v e y o u t l i n e d two n o r t h - s o u t h 

zones o f h i g h c h a r g e a b i l i t y w i t h up t o t w e l v e t i m e s background 

r e a d i n g s . The main c h a r g e a b i l i t y c o n t o u r s o f th e s e combined zones 

are d e p i c t e d on the diamond d r i l l h o l e p l a n (Dwg. No. 120) and 

shown i n r e l a t i o n t o the geology (Dwg. No. 103). 

Subsequent c o r e d r i l l i n g o f the anomalies was based 

on t h e s e i n d u c e d p o l a r i z a t i o n r e s u l t s . 

A magnetometer su r v e y was r u n c o n c u r r e n t l y w i t h t h a t 

of i n d u c e d p o l a r i z a t i o n , o ver the same g r i d , t o a s s i s t i n the i n t e r 

p r e t a t i o n o f g e o l o g i c a l t r e n d s . No d i r e c t c o r r e l a t i o n w i t h the 

i n d u c e d p o l a r i z a t i o n r e s u l t s was e v i d e n t as the a r e a o f h i g h 

p o l a r i z a t i o n l i e s near the e a s t e r n edge o f a broad magnetic d e p r e s 

s i o n . 

Trends i n the magnetic p a t t e r n show a g e n e r a l n o r t h , 

n o r t h w e s t s t r i k e o ver the s o u t h e r n p a r t o f the g r i d but change t o 

a more n o r t h e r l y s t r i k e below the i n d u c e d p o l a r i z a t i o n anomaly t h a t 

r e f l e c t s the main m i n e r a l i z e d a r e a i n t h e N o r t h Zone. 
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4.4 PERCUSSION DRILLING 

P e r c u s s i o n d r i l l i n g was used over a wide a r e a i n c l u d 

i n g t h e D i s c o v e r y and Nort h Zones on l i n e s 200 f e e t a p a r t and at 

100- f o o t i n t e r v a l s on the l i n e s . D r i l l i n g was l i m i t e d t o a depth 

o f about 300 f e e t so l i t t l e i n f o r m a t i o n was o b t a i n e d i n deep o v e r 

burden s e c t i o n s . Bedrock c u t t i n g s were c o l l e c t e d f o r e v e r y 10 f e e t 

o f d r i l l i n g and the samples assayed f o r s o l u b l e and t o t a l copper 

and M0S2. ®n comparison o f p e r c u s s i o n a s s a y s a g a i n s t l a t e r a s s ays 

from diamond d r i l l c o r e s , i t was found the p e r c u s s i o n d r i l l i n g 

t ended t o produce down-the-hole s a l t i n g so t h a t t he ass a y s c o u l d 

not be used i n e v a l u a t i n g t he d e p o s i t . P e r c u s s i o n d r i l l i n g d i d , 

however, d e f i n e more c l e a r l y the e x t e n t o f the m i n e r a l i z a t i o n and 

gave i n f o r m a t i o n on the l o c a t i o n o f bedrock s u r f a c e and the t h i c k 

ness o f the o x i d e zone. F u r t h e r , i t a c t e d as a guide f o r the 

diamond d r i l l programme which f o l l o w e d . 

4.5 ROTARY DRILLING 

R o t a r y d r i l l i n g was t r i e d t w i c e as a means o f t e s t 

i n g t he d e p o s i t i n the hope t h a t i t might reduce the amount o f the 

more e x p e n s i v e diamond core d r i l l i n g . The f i r s t attempt was w i t h 

a l a r g e r o t a r y d r i l l i m p o r t e d from the U n i t e d S t a t e s which had been 

s u c c e s s f u l l y used on the C a r l i n g o l d d e p o s i t i n Nevada. An attempt 

was made t o d r i l l d r y w i t h t h i s machine but d i f f i c u l t i e s d e veloped 

once d r i l l i n g p e n e t r a t e d t he water t a b l e . I n t r o d u c t i o n o f a d d i t i o n 

a l water t o a i d t h e d r i l l d i d not improve the performance so the 

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

The second attempt was w i t h a Becker r o t a r y d r i l l 

w i t h the i n t e n t i o n o f t e s t i n g the d e p o s i t t o a depth o f 1000 f e e t . 
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T h i s d r i l l uses double a n n u l a r rods w i t h a i r o r a i r and water pas

s i n g down between the rods and the c u t t i n g s r e t u r n i n g t h r o u g h t he 

c e n t r e o f t h e i n n e r r o d . T h i s method has the advantage t h a t the 

o u t e r r o d a c t s e s s e n t i a l l y as a c a s i n g and p r e v e n t s c a v i n g and 

c o n t a m i n a t i o n o f t h e samples. The c u t t i n g s , r a i s e d by the com

p r e s s e d a i r and water m i x t u r e were blown i n t o a c y c l o n e and passed 

from t h e r e i n t o a m e c h a n i c a l s p l i t t e r . T h i s machine was s u c c e s s 

f u l l y used down t o a depth o f about 500 f e e t where m e c h a n i c a l 

d i f f i c u l t i e s f o r c e d abandonment o f the i d e a o f d r i l l i n g deeper. The 

machine worked w e l l i n overburden and r o c k t o s h a l l o w depths so a 

s m a l l e r machine o f the same ty p e was employed near t h e end o f the 

1968 diamond d r i l l i n g programme t o d r i l l some 19 s h a l l o w h o l e s f o r 

i n f o r m a t i o n on bedrock s u r f a c e and t h i c k n e s s o f the o x i d e zone i n 

h e a v i l y overburdened a r e a s . 

4.6 DIAMOND CORE DRILLING 

Diamond d r i l l i n g commenced on the p r o p e r t y i n J u l y 

1965 and seven BX h o l e s were d r i l l e d i n the South Zone. In 

December 1965 two h o l e s were d r i l l e d i n the No r t h Zone w i t h en

c o u r a g i n g r e s u l t s . Then a f u l l s c a l e diamond d r i l l programme was 

i n i t i a t e d f o r t h i s zone. 

Canadian Longyear, L i m i t e d c o n t r a c t e d t o c a r r y out 

the d r i l l i n g u s i n g t h e i r No. 44 machines, NQ w i r e l i n e equipment 

and mud as a l u b r i c a n t . T h i s equipment produces core 1-7/8 i n c h e s 

i n d i a m e t e r . 

The d r i l l h o l e s were l a i d out on a r e g u l a r g r i d 

a l o n g e a s t - w e s t o r i e n t e d l i n e s 800 f e e t a p a r t but l a t e r f i l l - i n 

d r i l l i n g reduced t he i n t e r v a l between l i n e s t o 400 f e e t . The 
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s p a c i n g o f h o l e s a l o n g t h e s e l i n e s was 300 t o 350 f e e t , depending 

on topography. 

S u r f a c e exposures i n d i c a t e d t h a t the m i n e r a l i z e d 

f r a c t u r e s d i p p e d t o the ea s t so a p a t t e r n o f h o l e s i n c l i n e d t o the 

west a t 60° from the h o r i z o n t a l was e s t a b l i s h e d . Holes i n c l i n e d 

t o t he e a s t o r v e r t i c a l were d r i l l e d i n a few i n s t a n c e s where 

s p e c i a l i n f o r m a t i o n was r e q u i r e d , e s p e c i a l l y about the p e r i p h e r y o f 

the d e p o s i t . As a g e n e r a l r u l e h o l e s were d r i l l e d f o r a l e n g t h o f 

1200 t o 1400 f e e t g i v i n g a v e r t i c a l depth o f about 1000 f e e t . These 

h o l e s a r e shown on the v e r t i c a l c r o s s - s e c t i o n s i n t h i s r e p o r t 

(Dwg. Nos. 10 5 - 118). 

T o t a l f o o t a g e d r i l l e d from s u r f a c e on the p r o p e r t y 

was 86,022 f e e t i n 87 h o l e s . Of t h i s , 10,102 f e e t were d r i l l e d i n 

overburd e n and 75,919 f e e t were d r i l l e d i n bedrock. Due t o the 

p o o r l y c o n s o l i d a t e d n a t u r e o f the o x i d i z e d s u r f a c e o f the d e p o s i t , 

much o f t h i s upper h o r i z o n c o u l d not be co r e d and i s i n c l u d e d i n 

the overburden f o o t a g e . 

The 8 6,02 2 f e e t were d r i l l e d i n the f o l l o w i n g a r e a s : 

(1) D i s c o v e r y Zone 7 h o l e s 3,123 

(2) N o r t h Zone 66 h o l e s 74,044 

(3) Camp Zone 8 h o l e s 5,377 

(4) To f u l f i l o p t i o n 6 h o l e s 3,478 
commitments 

TOTAL - 86,022 

A l l c o l l a r l o c a t i o n s were surveyed f o r c o n t r o l i n 

p l o t t i n g . A c i d d i p t e s t s were t a k e n a t 250-foot i n t e r v a l s down 

each h o l e and showed t h a t i n a l l cases t he i n c l i n e d h o l e s steepened 
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Attempts were made t o T r o p a r i s u r v e y the b e a r i n g and d i p o f the 

h o l e s and a l t h o u g h r e s u l t s were i n a c c u r a t e , i t was found t h a t the 

h o l e s tended t o d e v i a t e t o the s o u t h . 

The l e n g t h o f a l l core was measured f o r r e c o v e r y , 

l o g g e d and s p l i t . One h a l f o f the s p l i t c o r e was sent f o r assay 

i n 1 0 - f o o t s e c t i o n s and the second h a l f was s t o r e d i n co r e t r a y s 

a t t he s i t e . G e o l o g i s t s logged t h e core n o t i n g r o c k t y p e , a l t e r 

a t i o n , s t r u c t u r e s and an e s t i m a t e o f t h e m i n e r a l c o n t e n t . The 

h o l e s were p l o t t e d on v e r t i c a l c r o s s s e c t i o n s , s c a l e 1" = 100', 

showing copper and M0S2 assays and geology. 
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SECTION V - SURFACE AND UNDERGROUND DEVELOPMENT 

5.1 THE SHAFT 

Once s u r f a c e d r i l l i n g had i n d i c a t e d t h a t t he d e p o s i t 

c o n t a i n e d s e v e r a l hundred m i l l i o n t o n s o f p o s s i b l e ore grade mate*r-

i a l , a d e c i s i o n was made t o i n v e s t i g a t e i t underground. The rea s o n s 

f o r t h i s were: 

(1) The grade as i n d i c a t e d by s u r f a c e d r i l l i n g was sus

p e c t because c o r e r e c o v e r y though good, was not 100%. I t was 

reasoned t h a t the v e r y f r i a b l e s u l p h i d e m i n e r a l s were d i s p r o p o r t i o n 

a t e l y l o s t t o the slud g e and c o u l d not be r e c o v e r e d due t o the use 

of mud as a d r i l l i n g l u b r i c a n t . 

(2) To p r o v i d e muck f o r the p i l o t p l a n t d e s i g n e d t o 

determine m e t a l l u r g i c a l f a c t o r s and r e c o v e r y r a t e s o f the copper 

and molybdenum c o n t e n t . 

A s h a f t l o c a t i o n was chosen on l i n e U N (Dwg. No. 120) 

at a p o i n t r o u g h l y 300 f e e t west o f the e a s t margin o f the m i n e r a l 

i z e d zone. T h i s s i t e was chosen as i t l i e s near t he c e n t r e o f the 

zone i n a n o r t h - s o u t h d i r e c t i o n and a t a p l a c e where r e a s o n a b l y 

competent r o c k f o r the s h a f t c o u l d be ex p e c t e d . I t was l o c a t e d 

w i t h i n t h e zone t o p r o v i d e m i n e r a l i z e d muck f o r the sam p l i n g p l a n t 

and p i l o t m i l l . F u r t h e r , from t h i s s h a f t l o c a t i o n the c r o s s c u t s 

would be d r i v e n a l o n g one o f the most c o m p l e t e l y diamond d r i l l e d 

s e c t i o n s e x i s t i n g a t t h a t time - S e c t i o n U N . 

The 8-foot by 1 8 - f o o t t h r e e compartment s h a f t was 

c o l l a r e d t o a depth o f 32 f e e t i n Janu a r y 1967 and s i n k i n g began 

by t he end o f March. C o n s t r u c t i o n o f the sam p l i n g p l a n t was under

way i n A p r i l and the p i l o t p l a n t i n June. A new assay l a b o r a t o r y 
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and warehouse, t o g e t h e r w i t h new and l a r g e r camp f a c i l i t i e s , were 

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

Sampling o f the s h a f t c o l l a r muck was a c c o m p l i s h e d 

by p i c k i n g two samples, one o f f i n e m a t e r i a l and the o t h e r c o a r s e , 

from each l o a d e r scoop and a v e r a g i n g the r e s u l t s . 

A l l f o u r w a l l s o f the s h a f t were mapped from the t o p 

of the c o l l a r t o i t s f i n a l depth a t 550 f e e t by in c r e m e n t s r e p r e 

s e n t i n g each bench a f t e r b l a s t i n g and mucking o u t . A l l mappable 

f e a t u r e s on the s c a l e used ( 1 " = 10') i n c l u d i n g a t t i t u d e o f f a u l t s , 

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

t o be mapped, were r e p o r t e d . Amount and d i s t r i b u t i o n o f m i n e r a l i z 

a t i o n was a l s o r e p o r t e d . 

A l l t he muck from the s h a f t , c a l c u l a t e d a t 8,092.3 

t o n s , was put t h r o u g h the sa m p l i n g p l a n t t o o b t a i n samples o f s u i t 

a b l e s i z e f o r the assay l a b o r a t o r y . The muck was d i v i d e d a c c o r d i n g 

t o benches and t h a t from each bench r u n t h r o u g h the s a m p l i n g p l a n t 

i n d i v i d u a l l y . P r i o r t o s i n k i n g , v e r t i c a l diamond d r i l l h o l e No. 36 

was d r i l l e d on the s h a f t l o c a t i o n . The cor e from t h i s h o l e was 

assayed i n p o r t i o n s c o r r e s p o n d i n g t o each bench o f the s h a f t , p e r 

m i t t i n g a comparison between grade o f the diamond d r i l l h o l e and 

t h a t o f the m a t e r i a l from the s h a f t . 

5.2 LATERAL WORK 

The s h a f t was completed t o a depth o f 550 f e e t by 

the end o f September 1967 and c r o s s c u t t i n g a c r o s s the m i n e r a l i z e d 

zone commenced s h o r t l y t h e r e a f t e r . The c r o s s c u t l e v e l was e s t a b 

l i s h e d a t the 4,552 f o o t e l e v a t i o n o r 497 f e e t below the s h a f t 

c o l l a r . C r o s s c u t s 7' x 7' were d r i v e n 248 f e e t e a s t and 1426 f e e t 
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west from the s h a f t s t a t i o n (Dwg. No. I l l ) on a s e c t i o n t h r o u g h 

l i n e U N . 

The underground programme as o r i g i n a l l y p l a n n e d con

s i s t e d o f a c r o s s c u t a c r o s s the m i n e r a l i z e d zone and r a i s i n g upon 

s u r f a c e diamond d r i l l h o l e s t o check t h e i r grade a g a i n s t b u l k 

samples. I t became apparent from the c r o s s c u t t h a t r a i s i n g was not 

p r a c t i c a l i n such heavy ground and so n o r t h - s o u t h d r i f t s w i t h h o r i 

z o n t a l d r i l l h o l e s e a s t and west were s u b s t i t u t e d (Dwg. No. 125). 

D r i l l s t a t i o n s were e s t a b l i s h e d a t r o u g h l y 200 and 400 f e e t n o r t h 

and s o u t h o f the c r o s s c u t and a t o t a l o f seven h o r i z o n t a l h o l e s 

were d r i l l e d e a s t and west, f o u r from the n o r t h d r i f t and t h r e e 

from the s o u t h . A h o l e planned t o be d r i l l e d west from the south 

d r i f t a t 200 f e e t from the c r o s s c u t was not d r i l l e d due t o l a c k o f 

ti m e . 

P r i o r t o d r i v i n g the c r o s s c u t west, diamond d r i l l 

h o l e s were d r i l l e d ahead t o p e r m i t a comparison between d r i l l c o r e 

and b u l k sample. The f i r s t such h o l e was s t a r t e d a t 96 f e e t west 

o f the s h a f t a t which p o i n t t h e c r o s s c u t was on l i n e w i t h S e c t i o n 

U N . Three such h o l e s were d r i l l e d , UG-1 t o 603 f e e t , UG-2 t o 1032 

f e e t and UG-6 t o 1488 f e e t west o f the s h a f t . The d r i l l i n g was done 

w i t h a Longyear underground d r i l l w i t h w i r e l i n e equipment and mud as 

a l u b r i c a n t . The whole core was assayed i n l e n g t h s c o r r e s p o n d i n g 

t o the c r o s s c u t rounds. No d r i l l i n g was done on the e a s t c r o s s c u t . 

Mapping p r o c e d u r e s developed i n the s h a f t were 

f o l l o w e d i n the c r o s s c u t and d r i f t s where the back and both w a l l s 

were mapped. 

A l l the muck from the c r o s s c u t and the muck from 4 0 
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rounds from the d r i f t s was used as a b u l k sample. The muck from 

each o f t h e s e rounds was put th r o u g h t h e s a m p l i n g p l a n t s e p a r a t e l y . 

For t h e remainder o f the d r i f t r o u n d s , c a r s a m p l i n g was used. I n 

bot h the s h a f t and the c r o s s c u t , c h a n n e l s a m p l i n g was attempted but 

was abandoned f i r s t , because i t was e x t r e m e l y dangerous i n the bad 

ground and second, because r e a s o n a b l e c h a n n e l s c o u l d not be c u t due 

t o t h e v a r i a b l e f r i a b i l i t y o f the r o c k . 

5.3 GEOLOGY OF THE CROSSCUT 

As the d e p o s i t i s almost e n t i r e l y c o v e r e d by o v e r 

burden, the c r o s s c u t p r o v i d e d the most complete exposure o f the 

r o c k i n the m i n e r a l i z e d zone. Even where i t was uncovered i n 

t r e n c h e s by b u l l d o z i n g i n the a r e a o f s h a l l o w overburden on the e a s t 

s i d e o f the d e p o s i t , t h e r o c k n a t u r e and s t r u c t u r e i s obscured by 

w e a t h e r i n g . The s m a l l open p i t near t h e s h a f t r e v e a l s both r o c k and 

s t r u c t u r e but i s c o n f i n e d a l s o t o a l i m i t e d a r e a on the e a s t s i d e o f 

the d e p o s i t . 

The r o c k exposed i n the c r o s s c u t i s Skeena q u a r t z 

d i o r i t e v a r y i n g from f r e s h though f r a c t u r e d , t o r o c k i n which 

a l t e r a t i o n has almost e n t i r e l y d e s t r o y e d the o r i g i n a l m i n e r a l s . In 

g e n e r a l , the l e a s t a l t e r e d r o c k o c c u r s i n the e a s t e r n 300 f e e t o f 

the c r o s s c u t and the more i n t e n s e l y f r a c t u r e d , f a u l t e d and a l t e r e d 

r o c k i n the remainder. 

The c r o s s c u t was d r i v e n 248 f e e t e a s t and 1426 f e e t 

west measured from the s h a f t . E a s t o f the s h a f t i t i n t e r s e c t e d weak 

t o m o d e r a t e l y a l t e r e d , r e l a t i v e l y h a r d q u a r t z d i o r i t e which i s 

i n t e n s e l y f r a c t u r e d c a u s i n g b l o c k y ground. The m a j o r i t y o f 

f r a c t u r e s a re m i n e r a l i z e d w i t h c h a l c o p y r i t e and b o r n i t e and s t r i k e 
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from n o r t h - s o u t h t o N 2 0° E and d i p t o the e a s t . T h e i r f r e q u e n c y i n 

most p l a c e s i s about two t o the f o o t but over s h o r t d i s t a n c e s may be 

as h i g h as f i v e t o the f o o t . These f r a c t u r e s are cemented by q u a r t z 

and/or s u l p h i d e s . P o s t m i n e r a l i z a t i o n movement a l o n g some o f the 

f r a c t u r e s has r e s u l t e d i n the development o f a f i l m o f gouge. 

A s e t o f pos t m i n e r a l i z a t i o n f a u l t s , i n most p l a c e s 

l e s s t h a n s i x i n c h e s wide, s t r i k e e a s t - w e s t p a r a l l e l t o the c r o s s 

c u t and are f i l l e d w i t h gouge. The c r o s s c u t t e r m i n a t e s t o the e a s t 

i n a s t r o n g n o r t h - s o u t h f a u l t d i p p i n g 55° e a s t and f i l l e d w i t h an 

e s t i m a t e d 15 f e e t o f gouge. 

A s e r i e s o f q u a r t z v e i n s from one t o f i v e i n c h e s 

t h i c k s t r i k i n g n o r t h - s o u t h t o N 45° E and d i p p i n g e a s t are w e l l 

m i n e r a l i z e d w i t h c o a r s e m o l y b d e n i t e as w e l l as c h a l c o p y r i t e and 

b o r n i t e . These produce a h i g h e r grade m o l y b d e n i t e zone i n the 

e a s t e r n p a r t o f the c r o s s c u t . A s e c t i o n o f d e t a i l e d mapping o f the 

c r o s s c u t from 195 t o 345 f e e t west o f the s h a f t i s shown (Dwg. No. 

122). 

The r o c k c o n d i t i o n s t o the e a s t o f the s h a f t p e r s i s t 

t o about 50 f e e t west o f the s h a f t . Beyond t h i s p o i n t the d e n s i t y 

o f f r a c t u r i n g i s g r e a t e r and the a l t e r a t i o n more i n t e n s e . The 

f r a c t u r e p a t t e r n i s s i m i l a r t o t h a t e a s t o f the s h a f t t o a p o i n t 

about 550 f e e t west o f the s h a f t but p o s t m i n e r a l i z a t i o n f a u l t i n g 

i s more e v i d e n t w i t h the development o f up t o s i x i n c h e s o f gouge 

i n the f a u l t s . The f a u l t s are i n t h r e e s e t s s t r i k i n g i n the g e n e r a l 

d i r e c t i o n s - (1) n o r t h - s o u t h , (2) e a s t - w e s t , and (3) N 35° W. 

Beyond 550 f e e t west o f the s h a f t the m i n e r a l i z e d 

f r a c t u r e s have a f r e q u e n c y o f about t h r e e t o the f o o t and i n p l a c e s 
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are up t o t e n t o the f o o t i n any one s e t . They a l s o o c c u r i n t h r e e 

s e t s - (1) e a s t - w e s t , (2) N 20° E, and (3) N 45° E. G o u g e - f i l l e d 

f a u l t s a re a l s o more numerous and most o f them d i p t o the s o u t h o r 

west. Rock a l t e r a t i o n i s much g r e a t e r and t h i s , c o u p l e d w i t h a 

h i g h e r p e r c e n t a g e o f gouge, causes the r o c k t o crumble and s l o u g h 

when exposed t o a i r . Even a s m a l l f l o w o f water causes almost con

t i n u o u s s l o u g h i n g i n t o the c r o s s c u t on a minor s c a l e . 

The l a s t 300 f e e t o f the c r o s s c u t c o n t a i n s a r e a s 

where p o t a s s i u m f e l d s p a r and/or q u a r t z p o r p h y r y dykes have been 

i n t r o d u c e d i n t o the q u a r t z d i o r i t e . The q u a r t z p o r p h y r y dyke con

t a c t s a r e i n d i s t i n c t due t o a l t e r a t i o n so t h e i r a t t i t u d e s c o u l d not 

be d i s c e r n e d . 

The i n t e n s e f r a c t u r i n g and f a u l t i n g as r e v e a l e d i n 

the c r o s s c u t c o u l d m a t e r i a l l y a f f e c t the s l o p e s t a b i l i t y i n the 

open p i t . The f a c t t h a t no underground opening w i l l s t a n d w i t h o u t 

t i m b e r s u p p o r t i n d i c a t e s t h a t r o c k s t a b i l i t y i n the m i n e r a l d e p o s i t 

i s low, p a r t i c u l a r l y i n a reas o f more i n t e n s e f a u l t i n g w i t h abundant 

wet gouge. The waste w a l l r o c k , however, s h o u l d be c o n s i d e r a b l y 

more competent t h a n the ground observed i n the c r o s s c u t . 

The p i t s l o p e s used i n Report No. 4, M i n i n g and 

P r o d u c t i o n P l a n , are t h o s e recommended by G o l d e r , Brawner and 

A s s o c i a t e s . Comments on th e s e p i t s l o p e s are c o n t a i n e d i n a l e t t e r 

from A. Soderburg which appears i n Report No. 4. 

5.4 TEST PIT 

A s m a l l t e s t p i t was developed i n J u l y o f 1967 t o 

p r o v i d e c o a r s e m a t e r i a l f o r autogenous m i l l t e s t i n g . T h i s p i t a l s o 
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p r o v i d e d o x i d e m a t e r i a l f o r m e t a l l u r g i c a l t e s t work (Dwg. No. 120). 

The p i t was l o c a t e d n o r t h w e s t o f the s h a f t between 

l i n e s U N and 15N where overburden was s h a l l o w and the r o c k p r o v i d e d 

muck r e a s o n a b l y r e p r e s e n t a t i v e o f the m i n e r a l d e p o s i t . I t was 

exc a v a t e d t o a depth o f about 60 f e e t t o o b t a i n m a t e r i a l below the 

o x i d e zone and a t o t a l o f 77,965 c u b i c y a r d s o f m a t e r i a l c o n s i s t i n g 

o f 25,318 c u b i c y a r d s o f g l a c i a l t i l l and 52,647 ya r d s o f r o c k was 

removed. 

Some 6000 tons o f o x i d e m a t e r i a l , 6800 to n s o f 

s u l p h i d e m a t e r i a l , 900 tons c o n t a i n i n g c o n s i d e r a b l e amounts o f 

f a u l t gouge and 9 00 tons o f h a r d , low grade s u l p h i d e - b e a r i n g r o c k 

were d e l i v e r e d t o the p i l o t p l a n t from the t e s t p i t . The ba l a n c e 

o f t h e muck was s t o c k p i l e d a t the p i t s i t e f o r d e l i v e r y t o the m i l l 

i f and when r e q u i r e d . 

I t was found t h a t , w i t h t h e e x c e p t i o n o f a few s m a l l 

areas o f hard r o c k , a l l m a t e r i a l c o u l d be r i p p e d and sc r a p e d w i t h 

a b u l l d o z e r w i t h o u t r e s o r t i n g t o d r i l l i n g and b l a s t i n g . D r i l l i n g 

and b l a s t i n g was done i n the s u l p h i d e zone but o n l y because i t was 

b e l i e v e d t h a t t h i s would p r o v i d e c o a r s e r and more s u i t a b l e muck f o r 

the autogenous m i l l t e s t s . 

The o v e r a l l p i t w a l l s l o p e a c h i e v e d was about 45°. 

In th e n i n e months t h a t have e l a p s e d s i n c e the p i t was e x c a v a t e d , no 

major s l i d e s have o c c u r r e d but s l o u g h i n g from the w a l l s has t a k e n 

p l a c e p a r t i c u l a r l y a t the e a s t end o f the p i t where f r a c t u r i n g d i p s 

i n t o the w a l l and on the n o r t h and so u t h w a l l s i n a reas o f s t r o n g 

g o u g e - f i l l e d f a u l t s . At th e s e p l a c e s the o v e r a l l s l o p e i s approach

i n g the a n g l e o f repose o f the r u b b l e (35°). 
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The w a l l s o f the p i t were mapped but no sa m p l i n g was 

done as the grade o f the ore i n the p i t has l i t t l e b e a r i n g on the 

o v e r a l l grade c a l c u l a t i o n s . 
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SECTION VI - SAMPLING AND ASSAYING 

6.1 SAMPLING METHODS 

6.1.1 P e r c u s s i o n D r i l l i n g 

P r e l i m i n a r y s a m p l i n g o f t h e upper h o r i z o n o f t h e 

d e p o s i t was done by p e r c u s s i o n d r i l l i n g . Because o f su s p e c t e d 

down-the-hole s a l t i n g , t h e r e s u l t s o f t h i s d r i l l i n g were not used 

i n c a l c u l a t i n g grades o f the d e p o s i t . These r e s u l t s were used, 

however, t o d e l i m i t the e x t e n t o f t h e o x i d i z e d c a p p i n g (Dwg.No. 119). 

U s i n g an A t l a s Copco truck-mounted p e r c u s s i o n d r i l l , 

h o l e s o f two i n c h d i a m e t e r were d r i l l e d t o a maximum depth o f 300 

f e e t . I n deep o v e r b u r d e n , c a s i n g was s e t t o a maximum depth o f 7 0 

f e e t and beyond t h i s an open h o l e was d r i l l e d . I n a l l , 511 v e r t i c a l 

h o l e s were d r i l l e d f o r a t o t a l f o o t a g e o f 91,000 f e e t . Of th e s e 

192 h o l e s , f o r 45,845 f e e t , were d r i l l e d i n the main m i n e r a l i z e d 

zone. 

Water c i r c u l a t i o n was used f o r most o f t h e d r i l l i n g 

and t he c u t t i n g s brought t o s u r f a c e as a s l u r r y . At the machine 

the s l u r r y was passed t h r o u g h a motor d r i v e n r o t a r y s p l i t t e r where 

a 1:8 s p l i t was made. Samples were c o l l e c t e d from c o n s e c u t i v e 

1 0 - f o o t l e n g t h s and t h e r e s u l t i n g 4 t o 5 pound p r o d u c t was sent t o 

the assay l a b o r a t o r y f o r sample p r e p a r a t i o n and a s s a y i n g . 

6.1.2 S u r f a c e Diamond Core D r i l l i n g 

S u r f a c e diamond d r i l l i n g was c o n s i d e r e d t o be the 

most a c c u r a t e method o f sampling the s u l p h i d e zone, though i t was 

found t o be o f l i t t l e v a l u e f o r s a m p l i n g the o x i d i z e d zone. 

T o t a l s u r f a c e diamond d r i l l f o o t a g e on the p r o p e r t y 
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was 86,022 f e e t i n 87 h o l e s . Of t h i s f o o t a g e , 74,044 f e e t i n 66 

h o l e s were d r i l l e d i n the main m i n e r a l i z e d zone. 

Average measured c o r e r e c o v e r y by l e n g t h f o r t h i s 

d r i l l i n g was 94.3%. As the co r e was s p l i t b e f o r e s a m p l i n g , i t was 

not p o s s i b l e t o o b t a i n an a c c u r a t e weight r e c o v e r y , but e x p e r i e n c e 

has i n d i c a t e d t h a t t h i s would have been 5% t o 10% low e r t h a n t he 

r e c o v e r y c a l c u l a t e d from c o r e l e n g t h measurements. 

A l l c o r e was s p l i t and sampled i n 1 0 - f o o t s e c t i o n s 

u s i n g Heath and Sherwood c o r e s p l i t t e r s . One-half was bagged f o r 

d e l i v e r y t o sample p r e p a r a t i o n and the o t h e r h a l f p l a c e d i n co r e 

t r a y s f o r s t o r a g e . The f i n e s from each 1 0 - f o o t s e c t i o n were t a b l e d 

and h a l v e d . One-half o f the f i n e s west t o the sample and the 

second h a l f t o the s t o r a g e t r a y . 

As a check on the a c c u r a c y o f the core s p l i t t i n g t h e 

second h a l f o f the co r e from some o f the h o l e s was t a k e n from 

s t o r a g e and assayed. The f o l l o w i n g r e s u l t s were o b t a i n e d : 

HOLE FOOTAGE 
NO. REPRESENTED FIRST HALF CORE SECOND HALF CORE 

% Cu % Mo % Cu % Mo 

9 440 - 630 0.32 - 0.33 

24 75 - 1394 0.37 .016 0.40 .014 

36 36 - 613 0.44 .021 0.43 .021 

TOTAL 2,086 

AVERAGE 0.37 .018 0.39 .017 

These checks i n d i c a t e t h a t the s p l i t c o r e makes a 

s a t i s f a c t o r y sample. 
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6.1.3 Underground Bulk Sampling 

A l l t he muck from the s h a f t and c r o s s c u t , as w e l l as 

some o f the muck from the n o r t h and sout h d r i v e s , was put t h r o u g h 

the s a m p l i n g p l a n t . 

The muck from each bench from the s h a f t and each 

round from the l a t e r a l work was h o i s t e d s e p a r a t e l y t o s u r f a c e , 

t r u c k e d t o the sample p l a n t a r e a and p l a c e d i n one o f the s i x con

c r e t e s t o r a g e bays where i t was a s s i g n e d an i d e n t i f y i n g number. 

A 1-1/2 y a r d f r o n t end l o a d e r d e l i v e r e d f e e d t o a 

r e c e i v i n g hopper a t the c r u s h i n g and sam p l i n g p l a n t . I t was w i t h 

drawn by a 24" r e c i p r o c a t i n g f e e d e r onto a 24" b e l t which c a r r i e d 

the muck t o the ' U n i v e r s a l Pacemaker' c r u s h i n g p l a n t . T h i s u n i t 

was equipped w i t h an 18" x 24" jaw c r u s h e r , 30" c r u s h i n g r o l l s and 

double deck s c r e e n s d r e s s e d w i t h 1" and 3/8" s c r e e n c l o t h . 

S creen u n d e r s i z e was f e d t o the s a m p l i n g p l a n t which 

c o n s i s t e d o f two Snyder and one Denver sampler and two s e t s o f r o l l 

c r u s h e r s , 12" x 8" and 10" x 6". 

I n d i v i d u a l rounds were c r u s h e d and sampled s e p a r a t e l y 

and t h e whole p l a n t c l e a n e d out a f t e r each b a t c h t o p r e v e n t contam

i n a t i o n . A 10% c u t was ta k e n from the minus 3/8" s c r e e n u n d e r s i z e 

and reduced i n the 12" x 8" c r u s h i n g r o l l s t o minus 1/4". A 

second 10% c u t was t a k e n from t h i s p r o d u c t and reduced t o minus 10 

mesh b e f o r e the f i n a l 10% sample was c u t . O r i g i n a l d e s i g n s t i p u 

l a t e d t h a t t h e f i n a l sample was t o be 0.10% o f the t o t a l ; a c t u a l l y 

i t amounted t o about 0.13%. 
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Three t y p i c a l t e s t s t a k e n i n d i f f e r e n t months a r e 

shown i n t h e f o l l o w i n g t a b l e : 

SUMMARY OF % WEIGHTS PRODUCED BY SAMPLE CUTTERS 
FROM THE FEED  

TEST NUMBER 1 2 3 

1st C u t t e r 14.10% 14.5% 14.0% 

2nd C u t t e r 10.4% 11.5% 10.4% 

F i n a l C u t t e r 9.1% 9.3% 9.1% 

F i n a l Sample 0.13% 0.15% 0.13% 

P a r t i c l e s i z e on the f i n a l sample was s e t a t 5% p l u s 

10 mesh and t h i s was checked r e g u l a r l y by the G e o l o g i c a l Department. 

Any i n c r e a s e i n the p l u s 10 mesh f r a c t i o n was i m m e d i a t e l y c o r r e c t e d 

by adjustment o f the s a m p l i n g p l a n t c r u s h i n g r o l l s . 

The f i n a l sample, whose weight v a r i e d from 75 t o 300 

pounds i n p r o p o r t i o n t o the s i z e o f the round o r bench, was p l a c e d 

i n heavy-duty p l a s t i c bags and d e l i v e r e d t o the sample p r e p a r a t i o n 

room. 

A t t e n t i o n i s d i r e c t e d t o the Flowsheet and Legend f o r 

the c r u s h i n g and sa m p l i n g p l a n t ( F i g . No. 2 ) . 

To check t h a t the sample p l a n t p r o d u c t was t r u l y 

r e p r e s e n t a t i v e o f the b u l k sample, the sample p l a n t r e j e c t s from 

f i v e s e p a r a t e rounds were passed a g a i n t h r o u g h the sample p l a n t . 

The assay r e s u l t s o b t a i n e d from t h i s new sample checked a g a i n s t 

t h e o r i g i n a l as f o l l o w s : 
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ORIGINAL PRODUCT RE-RUN PRODUCT 
ROUND NUMBER ASSAY ASSAY 

% Cu % Mo % Cu % Mo 

Bench 14 0.89 0.104 0.84 0.117 

Bench 49 0.11 0.004 0.12 0.005 

XCW 202 0.54 0.012 0.52 0.012 

XCW 203 0.50 0.007 0.51 0.007 

XCW 287 0.31 0.003 0.32 0.003 

AVERAGE OF 5 CHECKS 0.47 0.026 0.46 0.029 

These checks demonstrated t h a t the sa m p l i n g p l a n t 

produced a sample r e p r e s e n t a t i v e o f the whole bench o r round b e i n g 

t e s t e d . 

6.1.4 Underground Diamond Core D r i l l i n g 

The proposed underground s a m p l i n g programme i n c l u d e d 

h o r i z o n t a l d r i l l h o l e s t o l e n g t h s o f 600 t o 650 f e e t t o be d r i l l e d 

e a s t and west from c e n t r a l l y l o c a t e d d r i l l s t a t i o n s i n the n o r t h 

and s o u t h d r i f t s on S e c t i o n s 7N, 9N, 13N and 15N t o g i v e coverage 

of a t o t a l o f 1200 t o 1500 f e e t e a s t and west p a r a l l e l t o the c r o s s 

c u t . I t was fo u n d , however, t h a t t he Longyear underground machine 

u s i n g NQ w i r e l i n e equipment and mud on h o r i z o n t a l h o l e s was not as 

e f f i c i e n t as the No. 44 machine on an g l e h o l e s from s u r f a c e . Not 

o n l y was the co r e r e c o v e r y l e s s but a l s o i t was not p r a c t i c a l i n 

the bad ground t o d r i l l t o the depths proposed. Maximum l e n g t h s 

a t t a i n e d by the h o l e s v a r i e d from 500 t o 600 f e e t . 

As t h e s e h o l e s were t o be used t o extend the sampl i n g 

a r e a n o r t h and sout h from the c r o s s c u t , s i m i l a r h o l e s were d r i l l e d 
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ahead o f the c r o s s c u t so t h a t r e s u l t s from t h e s e h o l e s c o u l d be com

pared w i t h t h o s e from t he b u l k s a m p l i n g o f the c r o s s c u t and so a s s i s t 

i n e v a l u a t i o n o f the h o l e s from t he d r i f t s . 

The core from t he underground h o l e s was logged and 

measured f o r r e c o v e r y . An a c c u r a t e weight r e c o v e r y was o b t a i n e d as 

the whole c o r e was sent f o r ass a y . The core from the h o l e s ahead o f 

the west c r o s s c u t was sampled i n l e n g t h s e q u a l t o the e q u i v a l e n t 

c r o s s c u t rounds but core from a l l o t h e r h o l e s was sampled i n 1 0 - f o o t 

l e n g t h s . A comparison o f the measured c o r e r e c o v e r y by weight and 

by l e n g t h i s as f o l l o w s : 

HOLE 
NO. 

RECOVERY 
BY WEIGHT 

RECOVERY 
BY LENGTH 

UG-1 81% ( 0 - 3 6 8 f ) 91% 

UG-2 71% 88% 

UG-3 86% 90% 

UG-4 74% 87% 

UG-5 87% 91% 

UG-6 88% 94% 

UG-7 77% 83% 

UG-8 84% 87% 

UG-9 97% 94% 

UG-10 86% 92% 

AVERAGE 83.1% 8 9.7% 

The samples were p r e p a r e d f o r assay u s i n g the same 

procedure as used f o r s u r f a c e diamond d r i l l c o r e . 
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6.1.5 Car and Channel Sampling 

Inasmuch as the n o r t h and so u t h d r i f t s were d r i v e n 

p a r a l l e l t o the g e n e r a l t r e n d o f th e m i n e r a l i z a t i o n , i t was d e c i d e d 

not t o b u l k sample a l l the r o c k from t h e s e h e a d i n g s . Some rounds 

were b u l k sampled but most were c a r sampled. A c a r sample con

s i s t i n g o f one h a n d f u l o f f i n e s and one o f muck measuring a p p r o x i 

m a t e l y two i n c h e s square was t a k e n from each one t o n c a r o f muck. 

The samples from each o f the s e c a r s from a s i n g l e round were com

b i n e d t o make up a sample o f from 2 0 t o 3 0 pounds. The sample was 

then p r e p a r e d f o r assay i n the same manner as the diamond d r i l l c o r e . 

To compare the r e s u l t s o f c a r sa m p l i n g w i t h those o f 

the b u l k sample method the muck from 3 3 rounds was both c a r sampled 

and b u l k sampled. The average grade f o r the 3 3 b u l k samples was 

0.426% copper and 0.011% Mo. w h i l e t h e c a r samples averaged 0.417% 

copper and 0.010% Mo. From t h e s e r e s u l t s i t was co n c l u d e d t h a t c a r 

sample r e s u l t s would be s a t i s f a c t o r y f o r the n o r t h and so u t h d r i f t s . 

As a p a r t o f th e underground s a m p l i n g programme, 

c h a n n e l s a m p l i n g o f the s h a f t and c r o s s c u t w a l l s was pla n n e d . U s i n g 

an a i r d r i v e n c h i p p e r an attempt was made t o c u t c h a n n e l s s i x i n c h e s 

wide and one i n c h deep, c a t c h i n g t h e c u t t i n g s on a canvas sample 

s h e e t . I n th e s h a f t , v e r t i c a l c h a n n e l s were c u t on the n o r t h and 

south w a l l s , whereas i n the c r o s s c u t , h o r i z o n t a l c h a n n e l s were c u t 

a l o n g the n o r t h and sout h w a l l s . 

Because o f th e e x t r e m e l y f r a c t u r e d and f r i a b l e n a t u r e 

of t h e r o c k , i t was i m p o s s i b l e t o o b t a i n a r e a s o n a b l y a c c u r a t e 

sample. For the same r e a s o n , i t was found t h a t t he p r a c t i c e was 

dangerous and i n most cases i m p r a c t i c a l due t o t i g h t l a g g i n g o f the 
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w a l l s so a l l a t t e m p t s t o c h a n n e l sample were e v e n t u a l l y d i s c o n t i n u e d 

6.2 SAMPLE PREPARATION 

6.2.1 Diamond D r i l l Samples 

The diamond d r i l l c o r e was p r e p a r e d f o r a s s a y i n g i n 

the f o l l o w i n g manner: 

(a) D r i e d o v e r n i g h t 

(b) Reduced t o minus 1/2 i n c h i n a jaw c r u s h e r 

(c) Q u a r t e r e d i n a 3/4 i n c h Jones r i f f l e 

(d) Reduced t o minus 10 mesh i n a g y r o - c r u s h e r 

(e) Cut t o 1 t o 2 l b s . i n a 1/2 i n c h Jones r i f f l e 

( f ) P u l v e r i z e d t o minus 80 mesh 

(g) R o l l e d on paper 

(h) Two 100 gram samples d i p p e d out w i t h a s p a t u l a 

As a check on the a c c u r a c y o f th e sample p r e p a r a t i o n 

method, t h e 1/2 i n c h r e j e c t s from s i x samples were r e - p r e p a r e d and 

assay e d . The f o l l o w i n g r e s u l t s were o b t a i n e d : 

SAMPLE 
NO. 

ORIGINAL ASSAY 
% Cu % Mo 

SECOND 
% Cu 

ASSAY 
% Mo 

20805 0. 25 .002 0. 26 .003 

20806 0. 18 . 001 0. 18 . 001 

20816 0 58 .015 0. 56 . 014 

20832 0. 44 . 013 0. 43 . 016 

20833 0. 34 .003 0. 30 .002 

20889 0, 30 . 085 0 31 .105 

AVERAGE 0. 35 . 020 0, 34 .024 
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These checks show t h a t the sample p r e p a r a t i o n was 

s a t i s f a c t o r y . 

6.2.2 Underground B u l k Samples 

The underground b u l k samples from the s a m p l i n g p l a n t 

were p r e p a r e d f o r assay i n the f o l l o w i n g manner: 

(a) The sample was reduced t o about 10 l b s . i n 

weight by means o f a Jones r i f f l e w i t h 3/4 

i n c h o penings. 

(b) T h i s 10 l b . sample was d r i e d o v e r n i g h t i n 

an open gas f i r e d d r y e r a t around 13 0° F. 

(c) The d r i e d sample was cru s h e d by s m a l l g y r a -

d i s k c r u s h e r t o pass a 20 mesh s c r e e n . 

(d) The sample was cu t t o about 2 l b s . w i t h a 

Jones r i f f l e w i t h 1/2 i n c h o p e n i n g s . 

(e) The 2 l b . sample was p u l v e r i z e d and screened 

t h r o u g h a 100 mesh s c r e e n w i t h o v e r s i z e b e i n g 

r e d u c e d i n hand mor t a r and p e s t l e . 

( f ) The sample was then p l a c e d i n a b o t t l e m i x e r 

and mixed f o r a t l e a s t 5 m i n u t e s , t h e n p l a c e d 

on a c l e a n p i e c e o f paper, f l a t t e n e d out and 

the r e q u i r e d samples t a k e n out by d i p p i n g 

w i t h a s m a l l s p a t u l a . The remainder was 

s t o r e d i n p l a s t i c bags w i t h f o l d - o v e r s e a l s 

f o r f u t u r e use. 

As a check on the sample p r e p a r a t i o n method the 

sample p r e p a r a t i o n r e j e c t s from the f o l l o w i n g samples were r e -
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p r e p a r e d and assayed: 

ROUND NUMBER ORIGINAL ASSAY RE-RUN ASSAY 
% Cu % Mo % Cu % Mo 

Bench No. 8 0.80 .031 0.81 .031 

XCW No. 8 0.46 .018 0.47 .024 

XCW No. 10 0.27 .024 0.26 .019 

XCW No. 12 0.35 .022 0.36 .022 

XCW No. 14 0.43 .027 0.51 .030 

From t h e s e r e s u l t s i t i s c o n c l u d e d t h a t t he sample 

p r e p a r a t i o n method i s s a t i s f a c t o r y . 

6.3 ASSAY METHODS 

E a r l y i n the e x p l o r a t i o n programme a s i m p l e l a b o r a 

t o r y was s e t up a t Lornex t o r u n p e r c u s s i o n c h i p samples f o r t o t a l 

and s o l u b l e copper employing the q u i c k i o d i d e t i t r a t i o n method. 

These samples were a l s o sent t o Coast E l d r i d g e l a b o r a t o r y , an 

independent assay company i n Vancouver, f o r t o t a l molybdenum and 

copper assay. 

D u r i n g t h i s e a r l y work, diamond d r i l l c o r e was s p l i t 

on t he p r o p e r t y and sent t o the Company's E l l i o t Lake l a b o r a t o r y 

where t o t a l c o pper, s o l u b l e copper and s u l p h i d e molybdenum as s a y s 

were r u n . Samples were p u l v e r i z e d t o minus 100 mesh and assayed 

f o r t o t a l copper by c o l o r i m e t r i c method ( c u p r o i n e ) u s i n g a 

Beckmann B s p e c t r o p h o t o m e t e r f o r r e a d i n g . S o l u b l e copper a s s a y s 

were r u n e s s e n t i a l l y t h e same way, but u s i n g a d i f f e r e n t d i s s o l u t i o n 

stage a t t h e b e g i n n i n g . 

Assays f o r s u l p h i d e molybdenum were r u n by a c o l o r i -
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m e t r i c t e c h n i q u e and r e a d on a Beckmann B Spectro p h o t o m e t e r f o l l o w 

i n g p r e p a r a t i o n by a c i d d i g e s t i o n t o remove s o l u b l e molybdate. Every 

f i f t h sample was sent t o Coast E l d r i d g e l a b o r a t o r y i n Vancouver 

where checks on t o t a l copper and s o l u b l e copper were r u n u s i n g a 

s i m i l a r t e c h n i q u e . The Coast E l d r i d g e t e c h n i q u e f o r molybdenum 

d i f f e r e d i n t h a t i t d i d not i n c l u d e p r e - d i g e s t i o n t o remove the 

s o l u b l e molybdate. 

From August 1966 on an atomic a b s o r p t i o n u n i t 

( T e c h t r o n A.A-2 model) was used a t the E l l i o t Lake l a b o r a t o r y f o r 

copper a s s a y i n g o f Lornex samples and from September on, c o n s t a n t 

checks were r u n c o l o r i m e t r i c a l l y u s i n g t h e s p e c t r o p h o t o m e t e r . The 

atomic a b s o r p t i o n u n i t was used f o r molybdenum d e t e r m i n a t i o n s and 

c o n s t a n t checks were r u n on the s p e c t r o p h o t o m e t e r w i t h e v e r y f i f t h 

sample b e i n g sent t o Coast E l d r i d g e f o r check. 

The Lornex l a b o r a t o r y went i n t o o p e r a t i o n i n November 

1966. P r e p a r e d samples were d e l i v e r e d t o the assay o f f i c e as the y 

were completed. The bag was opened and the r e q u i r e d amount was d i p 

ped out by means o f a s m a l l s p a t u l a . Copper a n a l y s e s were made by 

the Atomic A b s o r p t i o n S p e c t r o p h o t o m e t r i c Method ( P e r k i n s - E l m e r 2 90 

Model) and molybdenum assays were done u s i n g the T h i o c y a n i t e -

Stannous C h l o r i d e P h o t o m e t r i c P r o c e d u r e . 

6.3.1 S o l u b l e Molybdenum 

Assays f o r s o l u b l e molybdenum were r u n on Lornex 

s u r f a c e diamond d r i l l c o r e samples i n August 1966, but the v a l u e s 

r e p o r t e d were so low t h a t i t was d e c i d e d t o d i s c o n t i n u e t h i s a s s a y 

i n g . I t was resumed, however, i n December 1967 and Janu a r y 1968 

when p e r c u s s i o n d r i l l samples, p r i m a r i l y from the o x i d e zone, were 
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r u n f o r s o l u b l e molybdenum. The r e s u l t s showed a s o l u b l e molybdenum 

c o n t e n t i n t h e o x i d e zone r a n g i n g from 0.001% t o 0.012%. They a l s o 

showed, when compared t o the t o t a l molybdenum c o n t e n t o f the same 

samples, t h a t an a p p r e c i a b l e p e r c e n t a g e o f the molybdenum i n p a r t s 

o f the o x i d e zone i s i n the form o f s u l p h i d e . 

S o l u b l e molybdenum as s a y s were r u n on muck samples 

from the s h a f t and the c o n t e n t was i n excess o f 10% o f t o t a l molyb

denum i n t h e upper 62 f e e t i n what has been d e l i m i t e d as the o x i d e 

zone. Below, i n t h e s u l p h i d e zone, a marked d e c r e a s e i n t h e s o l u b l e 

molybdenum c o n t e n t was i n d i c a t e d . 

The method used t o determine the s o l u b l e molybdenum 

and s u l p h i d e molybdenum was as f o l l o w s : 

(a) Weighed samples were s u b j e c t e d t o a l e a c h 

u s i n g hot c o n c e n t r a t e d h y d r o c h l o r i c a c i d , 

t h e n f i l t e r e d . T h i s f i l t r a t e was then 

t e s t e d f o r s o l u b l e molybdenum. 

(b) The f i l t r a t e was d i g e s t e d i n a hot concen

t r a t e d m i x t u r e o f a c i d s i n c l u d i n g p e r c h l o r i c 

a c i d and when i t had d i s s o l v e d the s o l u t i o n 

was t e s t e d f o r molybdenum r e p r e s e n t i n g t h a t 

o r i g i n a l l y i n the s u l p h i d e form. 

6.3.2 Check Assays 

A system o f r e g u l a r checks on a s s a y i n g o f d r i l l c o r e 

samples was s e t up from the v e r y b e g i n n i n g o f the diamond d r i l l 

programme i n 1965. As no l a b o r a t o r y was i n o p e r a t i o n on s i t e , a l l 

s p l i t c o r e was sent t o E l l i o t Lake f o r copper and molybdenum assay 
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and, i n t u r n , p u l p samples were sent t o Coast E l d r i d g e l a b o r a t o r y 

f o r check copper and molybdenum. Every f i f t h c o r e sample (one 

sample r e p r e s e n t i n g 10 f e e t o f c o r e ) was checked. A f t e r t h e Lornex 

l a b o r a t o r y went i n t o o p e r a t i o n i n November 1966, the o r i g i n a l copper 

a n a l y s e s were made t h e r e , e very f i f t h p u l p sample b e i n g sent t o 

E l l i o t Lake f o r check a s s a y i n g and a p p r o x i m a t e l y e v e r y t e n t h t o 

Coast E l d r i d g e . I n June 1967, a system o f checks was i n i t i a t e d 

whereby t h e Lornex l a b o r a t o r y r e s u l t s f o r d r i l l c o r e samples were 

checked e x c l u s i v e l y a t Coast E l d r i d g e , the l a t t e r b e i n g an i n d e 

pendent and i m p a r t i a l assay house. Every t e n t h sample was sent t o 

Coast E l d r i d g e f o r checks on copper and molybdenum and a l l s o l u b l e 

copper a s s a y s were r u n a t Coast E l d r i d g e and checked a t E l l i o t Lake. 

P r i o r t o November 1966, a l l d r i l l c o r e assays used 

f o r c a l c u l a t i o n s were from the E l l i o t Lake l a b o r a t o r y but a f t e r 

November a l l c o r e a s s a y s used were from the Lornex l a b o r a t o r y . A t 

no time were check a s s a y s from a n o t h e r l a b o r a t o r y i n s e r t e d when 

d i s c r e p a n c i e s e x i s t e d and a v a r i a n c e s i m p l y c a l l e d f o r r e - a s s a y i n g 

a t t he l a b o r a t o r y o f o r i g i n . 

When the underground e x p l o r a t i o n programme was under

way every bench sample from the s h a f t and eve r y round sample from 

the l a t e r a l development was sent f o r check a s s a y i n g t o Coast 

E l d r i d g e . I f the copper a n a l y s e s d i d not agree w i t h i n 5% f o r an 

assay o f g r e a t e r t h a n 0.20% copper o r w i t h i n 10% f o r an assay o f 

l e s s t h a n 0.20% copper, t h e sample was r e - a s s a y e d a t the Lornex 

l a b o r a t o r y . I n the case o f molybdenum, r e - a s s a y i n g was c a l l e d f o r 

when the a n a l y s e s d i d not agree w i t h i n 10% f o r as s a y s above 0.005% 

t o t a l molybdenum o r w i t h i n 100% f o r assays below 0.005% t o t a l 
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molybdenum. The r e s u l t used was the Lornex assay t h a t checked the 

be s t w i t h t h a t o f Coast E l d r i d g e . The E l l i o t Lake l a b o r a t o r y was 

used t o r e - c h e c k o n l y on those o c c a s i o n s when a wide d i s c r e p a n c y 

p e r s i s t e d a f t e r t he sample had been assayed t w i c e a t the Lornex 

l a b o r a t o r y . 

To summarize; i n o r d e r t o ensure the a c c u r a c y o f 

r e s u l t s r e p o r t e d by the Lornex l a b o r a t o r y , t h e f o l l o w i n g system o f 

check a s s a y s was i n s t i t u t e d i n June 1967: 

(a) The Lornex l a b o r a t o r y sent out t h e f o l l o w 

i n g samples t o Coast E l d r i d g e , P r o f e s s i o n a l 

S e r v i c e D i v i s i o n , f o r a n a l y s i s f o r t o t a l 

copper and t o t a l molybdenum: 

( i ) e v ery t e n t h c ore and p e r c u s s i o n sample 

from s u r f a c e d r i l l i n g , 

( i i ) a l l s h a f t bench samples, 

( i i i ) a l l round samples from l a t e r a l d e v e l o p 

ment work, 

( i v ) a l l underground diamond d r i l l c o r e 

samples. 

(b) Coast E l d r i d g e assay v a l u e s were r e c o r d e d 

and compared. 

(c) Samples showing d i s c r e p a n c i e s were r e - a s s a y e d 

i n the Lornex l a b o r a t o r y . 

(d) I f a wide d i s c r e p a n c y s t i l l p e r s i s t e d , a 

f o u r t h a n a l y s i s was made by the l a b o r a t o r y 

at E l l i o t Lake. 

(e) E v ery t e n t h sample o f m i l l p r o d u c t s assayed 
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by Lornex and a l s o sent t o the E l l i o t 

Lake l a b o r a t o r y f o r c h e c k i n g . Where 

agreement c o u l d not be r e a c h e d , t he 

sample was then sent t o Coast E l d r i d g e . 

( f ) P e r i o d i c a l l y , samples were t a k e n a t 

random o r f o r s p e c i a l checks and s u b m i t t e d 

t o o t h e r a n a l y s t s . 

In t h i s way, i t was p o s s i b l e t o dev e l o p c o n f i d e n c e 

i n t h e a c c u r a c y o f as s a y s r e p o r t e d by the Lornex l a b o r a t o r y as 

t r e n d s were p r o m p t l y s p o t t e d and i n v e s t i g a t e d . 

The f o l l o w i n g a r e averages o f the r e s u l t s o f a l l 

checked a s s a y s from the s u r f a c e d r i l l c o r e as r e c e i v e d from the 

Lornex, E l l i o t Lake and Coast E l d r i d g e l a b o r a t o r i e s : 

MoS 2 

NUMBER OF 
HOLE NO. SAMPLES LORNEX ELLIOT LAKE COAST ELDRIDGE 

% % I 
8 t o 72 861 - 0.019* 0.023+ 

COPPER 

8 t o 40 566 - 0.379 0.390 

41 t o 72 174 0.295 0.284 0.306 

41 t o 87# 216 0.314 - 0.323 

* R e p r e s e n t s s u l p h i d e molybdenum o n l y c o n v e r t e d t o M0S2 
+ Re p r e s e n t s t o t a l molybdenum c o n v e r t e d t o M0S2 
# Holes 70 and 73-77 o m i t t e d 

A t t a c h e d a r e f o u r graphs ( F i g s . 3-6) i l l u s t r a t i n g t he 

degree o f comparison f o r copper and M0S2 assays between E l l i o t Lake 

VI -
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and Coast E l d r i d g e and Lornex and Coast E l d r i d g e . I n each case the 

Coast E l d r i d g e assay has been used as a base. 

Table 1 shows the assays and t h e i r checks f o r t h e 

f i r s t 45 rounds from the west c r o s s c u t . 

When c o n s i d e r i n g t h e s e comparisons i t s h o u l d be 

noted t h a t i n the case o f molybdenum a s s a y i n g t h e r e were t h e f o l l o w 

i n g d i f f e r e n c e s i n assay t e c h n i q u e : 

(1) P r i o r t o June 1, 1967, t h e E l l i o t Lake l a b o r a t o r y 

a ssayed f o r molybdenum a f t e r p r e p a r a t i o n by a c i d d i g e s t i o n t o r e 

move t h e s o l u b l e molybdate. T h i s was not done a t the Coast 

E l d r i d g e l a b o r a t o r y . The E l l i o t Lake r e s u l t s are thus based on th e 

s u l p h i d e molybdenum c o n t e n t c o n v e r t e d t o M0S2 w h i l e the Coast 

E l d r i d g e r e s u l t s a r e based on th e t o t a l molybdenum c o n t e n t c o n v e r t e d 

t o MoS 2. 

T h i s d i f f e r e n c e a p p l i e s t o th e r e s u l t s o f diamond 

d r i l l h o l e s 8 t o 72 which a r e compared above. I t a l s o a p p l i e s t o 

the r e s u l t s i l l u s t r a t e d i n F i g u r e 6. 

(2) F o l l o w i n g June 1, 1967, a l l l a b o r a t o r i e s concerned 

assayed f o r t o t a l molybdenum and r e p o r t e d i t as such. The assa y s 

f o r t he c r o s s c u t rounds shown i n Table 1 were r u n a f t e r June 1, 

1967 when no d i f f e r e n c e s i n assay t e c h n i q u e s e x i s t e d . 
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SECTION V I I - ASSESSMENT OF MINERAL DEPOSIT 

7.1 GRADE TRENDS 

7.1.1 G e n e r a l 

An i n t e r p r e t a t i o n o f the r e s u l t s o f s u r f a c e diamond 

d r i l l i n g t o produce t r e n d s i n the d i s t r i b u t i o n o f the copper and 

molybdenum was attempted f o l l o w i n g the c o m p l e t i o n i n 1967 o f the 

d r i l l i n g up t o h o l e number 82 and the s t a r t o f the underground p r o 

gramme. R e s u l t s o f h o l e s 83 - 87 d r i l l e d i n l a t e 1967 and 1968 were 

l a t e r i n c o r p o r a t e d i n t o t h e t r e n d p a t t e r n which i s shown on the 

d r i l l h o l e s e c t i o n s o f l i n e s 11S - 39N (Dwg. No. 105 - 118) t h a t 

span the l e n g t h o f the main m i n e r a l i z e d zone and the proposed open 

p i t . 

For t he purposes r e q u i r e d , i t was found t o be 

p r a c t i c a l t o attempt a z o n i n g o f the copper d i s t r i b u t i o n o n l y and 

molybdenum d i s t r i b u t i o n was i n t e r p r e t e d t h e n o n l y i n s o f a r as i t i s 

governed by zones based on copper c o n t e n t . 

Grade t r e n d s were e s t a b l i s h e d on the b e l i e f t h a t the 

d i s t r i b u t i o n o f copper and molybdenum t h a t produces low and h i g h e r 

grade zones are governed by a p a t t e r n o f s t r u c t u r a l f e a t u r e s such 

as f r a c t u r e , f a u l t o r shear zones o f a more o r l e s s c o n t i n u o u s 

n a t u r e . Trend l i n e s shown, t h e r e f o r e , do not r e p r e s e n t c o n t o u r s 

between assay v a l u e i n t e r v a l s but mark o n l y t he a t t i t u d e i n s t r i k e 

and d i p o f v a r i a t i o n s i n copper c o n t e n t o f zones o f r e s p e c t i v e l y 

h i g h e r and low e r magnitude. 

The r e s u l t s are c o n s i d e r e d t o p r e s e n t a p a t t e r n 

o f s u l p h i d e o c c u r r e n c e c o n s i s t e n t w i t h g e o l o g i c a l u n d e r s t a n d i n g 

o f t he zone, t h a t i s , u s e a b l e i n p l a n n i n g o f th e p i t and i n the 
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e s t i m a t i o n o f r e s e r v e s . 

7.1.2 E s t a b l i s h i n g Trends 

D i f f e r e n c e s i n copper grades on which t r e n d l i n e s 

were e s t a b l i s h e d are based on g r o u p i n g o f c o n t i g u o u s assays 

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

pr e d o m i n a n t l y a v i s u a l judgement. As t r e n d s d e v e l o p e d , r e 

e x a m i n a t i o n o f the g r o u p i n g was attempted i n some cases but 

o n l y m inor changes were i n t r o d u c e d . I n o n l y r a r e cases were 

averages used i n the t r e n d s d e r i v e d from a group o f assays 

r e p r e s e n t i n g l e s s than 50 f e e t o f core l e n g t h . 

The p a t t e r n o f the copper t r e n d s was f i r s t e s t a b l i s h e d 

on s e c t i o n and o n l y a f t e r c o m p l e t i o n o f the s e c t i o n s was the 

d i s t r i b u t i o n i n h o r i z o n t a l p l a n attempted. 

The a t t i t u d e s o f the grade t r e n d s i n d i p were based 

on p r i m a r y s t r u c t u r a l f e a t u r e s such as f a u l t s , shears and 

f r a c t u r e a n g l e s as r e c o r d e d i n l o g s o f s u r f a c e d r i l l h o l e s and 

p o r t r a y e d on g e o l o g i c a l c r o s s s e c t i o n s . An example o f t h i s 

i n f o r m a t i o n , as i n t e r p r e t e d and used, i s shown on the g e o l o g i c a l 

c r o s s s e c t i o n on L i n e U N (Dwg. No. 111). 

A g e n e r a l guide t o the st e e p e a s t e r l y d i p o f the 

m i n e r a l i z a t i o n i s a l s o p r o v i d e d by the e a s t e r n o r hanging w a l l 

where t h e r e i s a marked change from a low copper c o n t e n t 

(.006 - .015) t o a r e l a t i v e l y much h i g h e r c o n t e n t . T h i s change 

i s shown on s e c t i o n s IS and U N (Dwg. Nos. 107 S 110) and 

i l l u s t r a t e s the e a s t e r l y d i p i n t h i s p a r t o f the d e p o s i t . T h i s 

i s c o n f i r m e d by a w e l l marked d i p o f a s u b s i d i a r y h i g h e r grade 

zone on the e a s t e r n s i d e o f s e c t i o n 3N. (Dwg. No. 108). 
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S i m i l a r d i p s t o the e a s t , though a p p a r e n t l y s t e e p e n i n g westwards, 

are s u b s t a n t i a t e d by the d i s t r i b u t i o n o f low and h i g h e r grade 

zones t h r o u g h o u t the d e p o s i t . Most zones are c o n t i n u o u s but 

o t h e r s are p i n c h e d out. 

The t r e n d p a t t e r n i n p l a n was d e r i v e d by the 

t r a n s f e r e n c e o f the p o i n t s o f i n t e r s e c t i o n o f t r e n d l i n e s on 

s e c t i o n t o p l a n s spaced a t 80- f o o t v e r t i c a l i n t e r v a l s o v e r the 

v e r t i c a l range 3752-5112 f e e t . 

Assays a t t r i b u t e d t o the zones developed i n p l a n were 

those o f e i t h e r one o f the a d j a c e n t h o l e s - dependent on whether 

the p l a n c u t the zone above o r below a h o r i z o n t a l l i n e drawn 

h a l f way a l o n g the median l i n e between h o l e s i n the p a r t i c u l a r 

zone. 

L i t t l e s u r f a c e g e o l o g i c a l i n f o r m a t i o n was a v a i l a b l e 

due t o overburden. G e o p h y s i c a l work suggested a NW s t r i k e o v e r 

the s o u t h e r n end o f the m i n e r a l i z a t i o n , s w i n g i n g t o a more 

n o r t h e r l y d i r e c t i o n o v e r the r e s t . R e g i o n a l g e o l o g i c a l mapping 

and t h a t i n the t e s t p i t and underground workings a l s o i n d i c a t e s 

a g e n e r a l l y N-S t r e n d . T h i s i n f o r m a t i o n and the g e n e r a l grade 

d i s t r i b u t i o n p a t t e r n was used t o d e f i n e the grade t r e n d s i n p l a n , 

p r o d u c i n g a p a t t e r n c o n s i s t e n t w i t h t h a t seen i n s e c t i o n . As i n 

the case on s e c t i o n a c l e a r h i n t as t o the g e n e r a l s t r i k e t r e n d 

i s a l s o p r o v i d e d by the r e a s o n a b l e c o n t i n u i t y o f the change from 

low grade m a t e r i a l on the e a s t e r n s i d e t o h i g h e r grade m a t e r i a l 

i n the main zones. S i m i l a r l y , two f a i r l y c o n s i s t e n t s u b s i d i a r y 

h i g h e r grade zones i n the l o w e r grade p a r t i n d i c a t e a s t r i k e n o r t h 

o r west o f n o r t h . 
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A p l a n a t the 4552 e l e v a t i o n (Dwg. No. 124) shows 

the grade t r e n d s a t the approximate l e v e l o f the underground 

development. On t h i s p l a n , t r e n d l i n e s are shown p r o j e c t e d i n t o 

the o x i d e zone and overburden i n o r d e r t o show c o n t i n u i t y . T h i s 

p r o j e c t i o n i n d i c a t e s the p r o b a b l e p a t t e r n o f grade i m m e d i a t e l y 

below the o x i d e o r overburden zones s h o u l d t h e y not c o n t i n u e t o 

the p l a n below. 

Grades deduced from t h e s e grade t r e n d s were 

d e s i g n a t e d " a s s i g n e d " grades and p r o v i d e d a f i g u r e a g a i n s t which 

underground d r i l l h o l e and the c r o s s c u t b u l k s a m p l i n g r e s u l t s 

c o u l d be a s s e s s e d . A d e t a i l e d p l a n (Dwg. No. 125) a t the 4552 

f o o t e l e v a t i o n shows the grade t r e n d s w i t h i n the a r e a t e s t e d by 

the underground diamond d r i l l i n g , the e a s t and west c r o s s c u t s and 

the n o r t h and sout h d r i v e s . 

7.2 DISTRIBUTION OF COPPER 

E x a m i n a t i o n o f the grade t r e n d p l a n s and s e c t i o n s 

c l e a r l y show t h a t the copper m i n e r a l i z a t i o n i s l a r g e l y c o n f i n e d 

t o a major zone e x t e n d i n g from S e c t i o n 5S t o S e c t i o n 31N. T h i s 

zone has an o v e r a l l s t r i k e s l i g h t l y west o f n o r t h . 

The e a s t e r n margin i s g e n e r a l l y c o n t i n u o u s though 

s u b s i d i a r y p a r a l l e l zones o c c u r t o the e a s t o f the g e n e r a l main 

m i n e r a l i z e d zone. The wes t e r n m a r g i n , where seen, i s l e s s c l e a r 

but the Award Creek f a u l t forms a sharp c u t - o f f a l o n g the g r e a t e r 

p a r t o f the w e s t e r n edge. M i n e r a l i z a t i o n d e c reases t o the n o r t h 

and south a s , i n g e n e r a l , grades decrease and h i g h e r grade zones 

f e a t h e r o r p i n c h o u t . 
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Table I I i n d i c a t e s the w e i g h t e d a s s i g n e d copper 

grades on s e c t i o n s 5S t o 31N between c o n t i n u o u s t r e n d l i n e s 

d e l i m i t i n g the major p a r t o f the main zone a t the 4552 e l e v a t i o n 

and a t 4852 and 4232 on s e c t i o n U N . These r e s u l t s i n d i c a t e 

t h a t the a s s i g n e d grade i s f a i r l y c o n s t a n t o v e r the c e n t r a l p a r t 

o f the d e p o s i t , i . e . from s e c t i o n 3N t o 23N, but a c l e a r d e c r e a s e 

i n w i d t h and grade o c c u r s towards the n o r t h and sout h ends. 

In g r e a t e r d e t a i l , the p l a n s show a c o n c e n t r a t i o n 

o f copper i n two main h i g h e r grade zones, one i n the s o u t h e r n 

p a r t a l o n g the e a s t e r n edge and the o t h e r t o the n o r t h a l o n g 

the west s i d e i n a vague en e c h e l o n arrangement. Both zones 

d i s p l a y a change i n s t r i k e from NNW t o one more n o r t h e r l y . The 

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

as i t c o n t a i n s minor weakly m i n e r a l i z e d s e c t i o n s . Both zones 

show a s p a t i a l and a p p a r e n t l y s t r u c t u r a l r e l a t i o n s h i p t o p r e - o r e 

i n t r u s i o n s , t h e q u a r t z p o r p h y r y and B e t h s a i d a g r a n o d i o r i t e . 

I n g e n e r a l , an i n c r e a s e i n grade towards the c e n t r e o f the s e 

two zones i s apparent. T h i s i n c r e a s e b e i n g o f t e n r e c o g n i z a b l e 

a l o n g i n d i v i d u a l zones d e f i n e d by copper grade t r e n d l i n e s . 

Some d i f f e r e n c e i n the n a t u r e o f o c c u r r e n c e o f the 

copper c o n t e n t between the e a s t e r n h i g h grade zone and t h a t t o 

the west i s apparent i n the r e s u l t s o f underground work. Much 

of the e a s t e r n zone shows e r r a t i c h i g h and low grade copper 

assays as shown i n the b a r graph (Dwg. No. 126 - 129) w h i l e c r o s s 

cut rounds o f the w e s t e r n h i g h grade zone e x h i b i t a more u n i f o r m 

grade d i s t r i b u t i o n . A s e c t i o n o f d e t a i l e d mapping o f the c r o s s 

c u t (Dwg. No. 132) p o r t r a y s p a r t o f the e r r a t i c m i n e r a l i z a t i o n 
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i l l u s t r a t e d by rounds WXC 28 - 47 and p a r t o f the more u n i f o r m 

t y p e by rounds WXC 4 8 - 7 0 . I t i s c l e a r t h a t the former 

i s r e l a t e d t o an a r e a o f e r r a t i c but numerous q u a r t z v e i n s 

c a r r y i n g c o n c e n t r a t i o n s o f copper and molybdenum s u l p h i d e s and 

the l a t t e r t o ro c k more u n i f o r m l y f r a c t u r e d . Underground d r i l l 

h o l e s t o the n o r t h and sout h o f the e r r a t i c zone do not show 

c l e a r l y t h a t t h i s t y p e o f m i n e r a l i z a t i o n i s c o n t i n u o u s . 

7.3 DISTRIBUTION OF MOLYBDENUM 

No s e p a r a t e attempt has been made t o d e f i n e a p a t t e r n 

o f molybdenum d i s t r i b u t i o n . I n d i v i d u a l assays i n s u r f a c e and 

underground d r i l l i n g show t h a t the molybdenum c o n t e n t i s more 

e r r a t i c than t h a t o f copper due t o the g r e a t e r o c c u r r e n c e o f 

molybdenum i n h i g h grade v e i n l e t s and f r a c t u r e c o a t i n g s . 

A r e l a t i o n s h i p o f molybdenum t o copper 

m i n e r a l i z a t i o n based on t r e n d s e s t a b l i s h e d f o r copper i s 

d i s c e r n i b l e . G r e a t e r c o n c e n t r a t i o n s o f molybdenum o c c u r i n the 

h i g h e r grade copper zones though no f a c t o r g o v e r n i n g t he assay 

r a t i o i s d e t e r m i n a b l e except o v e r l a r g e s e c t i o n s . I n each o f 

the f o u r c a t e g o r i e s i n the r e s e r v e e s t i m a t e , t he molybdenum t o 

copper r a t i o i s about 1:30. T h i s r e l a t i o n s h i p and v i s u a l checks 

i n d i c a t e t h a t no s i g n i f i c a n t zones o f h i g h e r grade molybdenum 

w i l l be o m i t t e d by the p r e s e n t l y d etermined c l a s s i f i c a t i o n o f ore 

i n o r out o f the p i t . 

E x a m i n a t i o n o f the b a r graph o f the b u l k s a m p l i n g 

o f the e a s t and west c r o s s c u t s show some common f e a t u r e s and 

d i f f e r e n c e s i n the molybdenum and copper d i s t r i b u t i o n such as: 

(1) Peaks i n the copper d i s t r i b u t i o n are u s u a l l y 

accompanied by h i g h molybdenum v a l u e s . 
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(2) The e r r a t i c h i g h grade copper assays i n the 

zone o f v e i n i n g are a l s o r e f l e c t e d i n the molybdenum a s s a y s . 

(3) The c o n c e n t r a t i o n o f molybdenum i n the e a s t e r n 

h i g h grade copper zone i s not r e p e a t e d i n the we s t e r n h i g h , but 

more u n i f o r m g r a d e , copper zone. 

The assay r e s u l t s i n the west c r o s s c u t show the 

f o l l o w i n g grades o f molybdenum f o r the r e s p e c t i v e zones. D i s t a n c e s 

are measured from t he s h a f t . 

ZONE FROM TO DISTANCE % MO 

Ea s t 55 300 245 0.0430 

300 436 136 0.0117 

Cen t r e 436 771 335 0 .0096 

West 771 1426 655 0.0126 

7.4 DYKES 

The a f f e c t o f v a r i o u s i n t r u s i v e r o c k s i n t o t he 

Skeena q u a r t z d i o r i t e on grade d i s t r i b u t i o n has been examined. 

Most dykes are c o n s i d e r e d t o be o f p r e - s u l p h i d e age and thus do 

not i n t r o d u c e zones o f r e l a t i v e l y low grade o r waste. 

The B e t h s a i d a g r a n o d i o r i t e i n the SW c o r n e r o f 

the zone i s m i n e r a l i z e d . Assays are i n g e n e r a l not d i f f e r e n t 

from those elsewhere except f o r one s e c t i o n o f .95% Cu. Th i s 

a r e a i s , however, g e n e r a l l y o u t s i d e t he l i m i t s o f i n t e r e s t and 

anomalous v a l u e s w i l l not g r e a t l y a f f e c t r e s e r v e e s t i m a t e s . 

No v a r i a t i o n i n copper o r molybdenum c o n t e n t i s 

d i s c e r n i b l e as b e i n g r e l a t e d t o the i n t r u s i o n s o f q u a r t z p o r p h y r y 

i n the so u t h end o f the d e p o s i t though, as noted e l s e w h e r e , a 

s t r u c t u r a l r e l a t i o n s h i p may e x i s t . S i m i l a r l y , the f l a t t e r g r a n i t e 
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dyke i n the n o r t h e r n p a r t o f the zone has no a f f e c t on copper o r 

molybdenum d i s t r i b u t i o n . 

B a s i c t o i n t e r m e d i a t e dykes such as i n t e r s e c t e d i n 

s u r f a c e d r i l l h o l e s 13 and 18, shown on the geology v e r t i c a l 

c r o s s s e c t i o n (Dwg. No. I l l ) , commonly c o n t a i n an u n u s u a l l y 

h i g h copper c o n t e n t . 

Two dykes o f t h i s type were i n t e r s e c t e d i n under

ground d r i l l h o l e 9 and showed a markedly anomalous h i g h copper 

grade. Adjustment f o r t h i s has been made i n the case o f the s e 

dykes where the a f f e c t on grade t r e n d s and hence r e s e r v e e s t i m a t e 

i s s i g n i f i c a n t . However, the o v e r a l l e f f e c t i s c o n s i d e r e d as 

n e g l i g i b l e as the dykes make up a v e r y s m a l l p r o p o r t i o n o f the 

o r e , and the a f f e c t on grade i s not r e a d i l y c a l c u l a b l e as t h e i r 

a t t i t u d e i s u n c e r t a i n . 

7.5 UNDERGROUND TEST PROGRAMME 

The underground programme o f c r o s s c u t t i n g , d r i f t i n g 

and f l a t h o l e d r i l l i n g was c a r r i e d out t o : 

(1) p r o v i d e m a t e r i a l f o r the p i l o t m i l l , 

(2) t o check the r e l i a b i l i t y o f the copper and 

molybdenum d i s t r i b u t i o n as i n t e r p r e t e d i n 

the grade t r e n d p l a n s , 

(3) t o examine the n a t u r e o f the m i n e r a l i z a t i o n 

and 

(4) t o g i v e measure o f the a c c u r a c y o f the assays 

s u r f a c e d r i l l h o l e s . 
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The f o l l o w i n g are the average grades f o r the 

underground development and d r i l l h o l e s . 

F t . % Cu % Mo 

S h a f t 33 - 550 .500 .0312 

E a s t c r o s s c u t 248 . 214 . 0074 
West c r o s s c u t 1426 .508 . 0170 

N o r t h d r i v e 484 .411 .0155 
South d r i v e 389 . 395 .0122 

DDH's UG 1 506 . 514 .0215 
2 400 . 505 . 0084 
6 457 . 597 .0109 

3 523 . 363 .0247 
4 580 .403 .0178 
5 565 .482 . 0259 
7 566 . 512 . 0150 
8 550 .338 .0054 
9 600 .520 . 0076 

10 552 . 466 . 0256 

The l a y o u t o f the development and the l o c a t i o n 

o f the d r i l l h o l e s are shown i n r e l a t i o n s h i p t o the grade t r e n d s 

e s t a b l i s h e d f o r the a r e a on the p l a n o f p a r t o f the 4552 e l e v a t i o n 

p l a n (Dwg. No. 125) and the c r o s s c u t s and s h a f t on s e c t i o n U N 

(Dwg. No. 111). 

Four s t a g e s o f i n t e r p r e t a t i o n and assessment o f 

the r e s u l t s are attempted i n the f o l l o w i n g d i s c u s s i o n . These a r e : 

(1) That the c r o s s c u t i s r e p r e s e n t a t i v e o f a s i g n i f i c a n t 

p o r t i o n o f the ore body. 

(2) That the f l a t d r i l l h o l e s g i v e r e s u l t s comparable t o 

the b u l k sample as o b t a i n e d i n the c r o s s c u t . 

(3) Whether t h e r e i s any s i g n i f i c a n t v a r i a t i o n i n 

copper o r molybdenum grade between s u r f a c e d r i l l 

h o l e and underground r e s u l t s . 
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(4) That the c r o s s c u t and f l a t d r i l l h o l e r e s u l t s 

are c o m p a t i b l e w i t h the grade t r e n d p a t t e r n and 

thus the l a t t e r i s a v a l i d b a s i s f o r an a s s e s s 

ment o f the d e p o s i t . 

7.5.1 L o c a t i o n o f C r o s s c u t 

The c r o s s c u t i s l o c a t e d t o cu t a p p r o x i m a t e l y a c r o s s 

t h e c e n t r e o f the main m i n e r a l i z e d zone and t o sample both the 

e a s t e r n and w e s t e r n h i g h grade zones on a s e c t i o n o f t y p i c a l s u r f a c e 

h o l e s d r i l l e d a t s e v e r a l s t a g e s i n the e x p l o r a t i o n programme. 

A n a l y s i s o f the average copper grades i n T a ble I I i n d i c a t e s t h a t 

t h o s e a s s i g n e d f o r the l i n e o f the c r o s s c u t a r e t y p i c a l o f the main 

p a r t o f the d e p o s i t , i . e . from s e c t i o n 3N t o s e c t i o n 23N. The 

average grades a l o n g t h e s e l i n e s were c a l c u l a t e d between r e a s o n a b l y 

c o n t i n u o u s grade t r e n d l i n e s marking the e a s t e r n and w e s t e r n l i m i t s 

o f t h e main p a r t o f th e d e p o s i t which r e p r e s e n t a p p r o x i m a t e l y the 

zone t e s t e d by the c r o s s c u t . The e a s t e r n l i m i t passes t h r o u g h the 

e a s t c r o s s c u t 140 f e e t from the s h a f t and the w e s t e r n l i m i t a t 

1337 f e e t a l o n g the west c r o s s c u t . On more n o r t h e r l y s e c t i o n s t he 

Award F a u l t i s the w e s t e r n l i m i t . 

7.5.2 Comparison o f C r o s s c u t t o Underground D r i l l Holes 

C o n c u r r e n t l y w i t h t h e advance o f the west c r o s s c u t , 

t h r e e d r i l l h o l e s , UG-1, UG-2 and UG-6 were d r i l l e d ahead as p i l o t 

h o l e s . 

Bar graphs (Dwg. Nos. 12 6 - 12 9) show copper and 

molybdenum grades f o r p o r t i o n s o f the d r i l l h o l e s and c o r r e s p o n d 

i n g c r o s s c u t rounds. 

P A G E V l l _ ^ 1 0 



LORNEX MINING C O R P O R A T I O N L T D . 

Table I I I p r e s e n t s a comparison o f the averages o f 

the h o l e s and the c o r r e s p o n d i n g l e n g t h s o f the c r o s s c u t . A gap 

of 30 f e e t between h o l e s UG-1 and UG-2 has not been used i n 

c a l c u l a t i o n s f o r the c r o s s c u t . 

Logging o f UG-2 p r i o r t o a s s a y i n g d i s c l o s e d t h a t 

from 277.5 - 295 f e e t t he d r i l l h o l e r a n a l o n g a h i g h grade copper 

b e a r i n g v e i n . Due t o t h i s and the l a c k o f any com p a r a t i v e i n c r e a s e 

i n t h e grade o f the c o r r e s p o n d i n g c r o s s c u t rounds (Nos. 175 - 179) 

t h i s s e c t i o n was o m i t t e d from t he c a l c u l a t i o n s and comparisons. 

With t h e s e a d j u s t m e n t s t he c u m u l a t i v e weighted averages compare as 

f o l l o w s : 

Feet % Cu. % Mo. 

West C r o s s c u t 1282 .524 .0174 

DDH's UG-1, 2 and 6 1282 .516 .0174 

These v a l u e s are s u f f i c i e n t l y c l o s e , i n the case o f 

copper, t o assume the e q u i v a l e n c e o f underground d r i l l h o l e s and 

c r o s s c u t b u l k s a m p l i n g . Due t o t h i s and the assumption t h a t the 

c r o s s c u t i s a r e l i a b l e sample no c u t t i n g o f copper assays has been 

done f o r any d r i l l h o l e s . 

The c u m u l a t i v e weighted averages f o r molybdenum show 

t h a t t he c r o s s c u t g i v e s a v a l u e about 18% h i g h e r than the d r i l l 

h o l e s . 

To a l l o w a comparison o f d r i l l h o l e r e s u l t s t o 

a s s i g n e d grades and t o f a c i l i t a t e the development o f a z o n i n g o f 

grade t r e n d s based on underground r e s u l t s the f o l l o w i n g a d j u s t m e n t s 

have been made t o the r e s u l t s o f UG-1, 2 and 6. 

(a) C r o s s c u t a s s a y s f o r the gap between UG-1 and 2 have 

V I I -
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been added t o UG-2. 

(b) C o r r e s p o n d i n g c r o s s c u t a s s a y s have been s u b s t i t u t e d 

f o r t h o s e o m i t t e d i n UG-2 because o f the h i g h grade v e i n . 

With t h e s e a d j u s t m e n t s the c u m u l a t i v e averages f o r 

t h e d r i l l i n g compare t o tho s e f o r the c r o s s c u t as f o l l o w s and as 

shown i n Table IV. 

Feet % Cu. % Mo. 

West C r o s s c u t 1330 .521 .0171 

UG-1, 2 and 6 1330 .514 .0146 

These r e s u l t s a r e e s s e n t i a l l y i d e n t i c a l w i t h t h o s e 

i n T a b l e I I I . 

In g e n e r a l , t h e copper averages f o r zones i n T a b l e 

IV are comparable though d i f f e r e n c e s i n i n d i v i d u a l s e c t i o n s are 

e v i d e n t . These d i f f e r e n c e s may i n p a r t be accounted f o r by 

d e v i a t i o n o f the d r i l l h o l e s from the c r o s s c u t l i n e c a u s i n g a 

di s p l a c e m e n t o f zones. The main d i s c r e p a n c i e s however are 

a t t r i b u t e d t o the d r i l l h o l e s a m p l i n g method. I t i s i n h e r e n t i n 

such s a m p l i n g t h a t v a r i a t i o n s between i n d i v i d u a l d r i l l h o l e samples 

w i l l be g r e a t e r compared t o tho s e o f a b u l k sample which has a 

smoothing e f f e c t . D r i l l h o l e s w i l l be more a f f e c t e d by s m a l l , low 

grade zones o r h i g h grade v e i n s , e t c . 

Molybdenum r e s u l t s , a l s o shown on the bar graphs 

(Dwg. No. 12 6 - 9 ) , show more c l e a r l y the e r r a t i c and w i d e r 

v a r i a t i o n i n d r i l l h o l e samples compared t o b u l k . samples. The 

r o l e o f v e i n s i s p r o b a b l y o f g r e a t e r i n f l u e n c e i n the d i s t r i b u t i o n 

o f molybdenum v a l u e s t h a n copper v a l u e s . 

V I I - 12 
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7.5.3 Comparison o f U/G DDH's and Development t o 
Su r f a c e D r i l l H oles 

Underground D r i l l H oles 

Ten f l a t h o l e s were d r i l l e d a c r o s s the main m i n e r a l 

i z e d zone from t h e c r o s s c u t and d r i l l h o l e s t a t i o n s on s e c t i o n s 

t o the n o r t h and so u t h . T o t a l f o o t a g e d r i l l e d was 5 300 f e e t i n the 

h o l e s as f o l l o w s . 
15 N East UG-8 551 f e e t 

West UG-7 566 f e e t 

13 N UG-3 523 f e e t 

UG-4 580 f e e t 

11 N X Cut UG-1 506 f e e t 

UG-2 400 f e e t 

UG-6 457 f e e t 

9 N East UG-5 565 f e e t 

7 N Eas t UG-10 552 f e e t 

West UG-9 600 f e e t 
5300 f e e t 

The l o c a t i o n o f t h e s e h o l e s i s shown on a p l a n o f the 

4552 f o o t l e v e l (Dwg. No. 125) i n r e l a t i o n t o the grade t r e n d s from 

which copper and molybdenum a s s i g n e d grades were f o r e c a s t f o r each 

h o l e and i n t e r v e n i n g d r i l l h o l e s t a t i o n s . 

D r i l l h o l e s on s e c t i o n s 15 N, 11 N and 7 N were 

a s s i g n e d grades d i r e c t l y from grade t r e n d p l a n s . Those on s e c t i o n s 

13 N and 9 N, i . e . between l i n e s o f s u r f a c e d r i l l h o l e s were 

a s s i g n e d grades i n t e r p o l a t e d from s e c t i o n s t o e i t h e r s i d e . 

R e s u l t s o f the d r i l l i n g a r e t a b u l a t e d i n Table V. 
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Round as s a y s have been i n s e r t e d f o r d r i l l h o l e s t a t i o n s and gaps 

i n t h e d r i l l i n g a l o n g the c r o s s c u t t o p r o v i d e c o n t i n u o u s l e n g t h s 

f o r comparison w i t h a s s i g n e d grades. Round as s a y s have a l s o been 

s u b s t i t u t e d f o r a v e i n s e c t i o n i n UG-2. 

A l l the underground h o l e s a l o n g l i n e s o f s u r f a c e 

h o l e s show i n c r e a s e s i n average copper c o n t e n t above t h a t a s s i g n e d 

from s u r f a c e h o l e s . Underground h o l e s UG-3 and UG-4, however, 

produced average copper v a l u e s lower than the i n t e r p o l a t e d a s s i g n e d 

f i g u r e . UG-5, s i m i l a r l y i n t e r p o l a t e d , shows an i n c r e a s e above the 

a s s i g n e d . 

Over th e t o t a l f o o t a g e d r i l l e d the c u m u l a t i v e a v e r 

ages compare as f o l l o w s : 

D.D.H. 5440 Feet .459% Cu. .0163% Mo. 

A s s i g n e d 5440 Feet .422% Cu. .0165% Mo. 

These i n d i c a t e t h a t f l a t d r i l l h o l e s g i v e r e s u l t s 

e s s e n t i a l l y h i g h e r i n the case o f copper and no s i g n i f i c a n t 

v a r i a t i o n i n the case o f molybdenum. The copper average i s 8.7% 

above t h a t a s s i g n e d . 

C r o s s c u t 

C r o s s c u t t i n g t o the e a s t and west o f the s h a f t 

was c o n t i n u o u s l y b u l k sampled. These assays are shown on the 

bar graphs (Dwg. Nos. 126 - 129) a g a i n s t a s s i g n e d grades. C o r r e l 

a t i o n between a s s i g n e d grades i s l o c a l l y c l o s e , as i n the e a s t 

c r o s s c u t . E l s e w h e r e , though g e n e r a l l y a p p a r e n t , t h e c o r r e l a t i o n 

i s more vague, - most zones b e i n g d i s p l a c e d . 

C u m u l a t i v e averages o f a s s i g n e d grades compare t o 

those o f b u l k s a m p l i n g as f o l l o w s : 

V I I - 14 
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FEET CROSSCUT ASSIGNED 

% Cu. % Mo. % Cu. % Mo. 

Eas t 248 .214 .0074 .239 .0097 

West 1426 . 508 . 0170 . 454 . 0184 

AVERAGE 1674 .465 .0156 .423 .0168 

The c r o s s c u t b u l k samples are h i g h e r i n copper than 

the a s s i g n e d by 9.9%, an amount s l i g h t l y g r e a t e r t h a n , but com

p a r a b l e t o , t h a t o f the f l a t d r i l l i n g above the a s s i g n e d , i . e . 8.7%. 

Molybdenum i n the c r o s s c u t i s about 7% l e s s t h a n 

t h a t e x p e c t e d . T h i s r e s u l t i s c o n t r a r y t o t h a t o f the f l a t d r i l l 

h o l e s w h i ch i n d i c a t e d a grade e q u a l t o t h a t a s s i g n e d . A l l o r 

p a r t o f t h i s d i s c r e p a n c y may be due t o the i n c l u s i o n i n the cumula

t i v e a s s i g n e d average grade o f a s e c t i o n o f 73 f e e t o f 0.184% 

molybdenum. Three t e n - f o o t samples i n t h i s s e c t i o n average 0.307% 

molybdenum. As noted e a r l i e r t he c r o s s c u t showed an i n c r e a s e o f 

about 18% i n molybdenum over t h a t i n the f l a t h o l e s . 

N o r t h and South D r i v e s 

R e s u l t s o f the s a m p l i n g o f th e s e two headings are 

not compared t o a s s i g n e d grades as bo t h were advanced n e a r l y 

p a r a l l e l t o o r a l o n g the grade t r e n d s . I t s h o u l d be n o t e d , however, 

t h a t the sou t h d r i v e , due sout h and p a r a l l e l t o t r e n d s , showed a 

marked u n i f o r m i t y o f grade over i t s f u l l l e n g t h . 

S h a f t 

No comparison o f grades i n the s h a f t w i t h those 

a s s i g n e d t o zones i s attempted but comparison o f the o v e r a l l 
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averages t o tho s e o f the s h a f t h o l e No. 36 are as f o l l o w s : 

Feet % Cu. % Mo. 

Sh a f t 33 - 550 .500 .0312 

Su r f a c e Hole 39 - 550 .455 .0228 

The s h a f t copper grade i s 9.9% h i g h e r t h a n t h a t i n 

Hole 36. The molybdenum i s 37% h i g h e r . 

7.5.4 Grade Trends 

The assay r e s u l t s o f the underground d r i l l h o l e s and 

c r o s s c u t s have been grouped a c c o r d i n g t o p a t t e r n and magnitude and 

the average a s s a y s o f the s e s e c t i o n s are shown a g a i n s t the h o l e o r 

c r o s s c u t on the p l a n o f the t e s t a r e a (Dwg. No. 121) and i n Table 

IV. These r e s u l t s have been r e i n t e r p r e t e d t o produce grade t r e n d s 

on t he same b a s i s as those from s u r f a c e h o l e s . 

The emerging p a t t e r n shows a r e a s o n a b l e agreement 

w i t h the e a r l i e r one i n both the r e l a t i v e magnitudes o f a d j a c e n t 

o r c o n t i n u o u s zones and i n the d e v i a t i o n i n s t r i k e d i r e c t i o n o f 

the two main h i g h zones. 

The p a t t e r n v a r i e s , however, i n some r e s p e c t s -

n o t a b l y i n an apparent d i s p l a c e m e n t o f some zones and a g r e a t e r 

o r l e s s e r c o n t i n u i t y i n o t h e r s . These d i s c r e p a n c i e s are due i n 

p a r t t o th e p r o b a b l e m i s l o c a t i o n o f o r i g i n a l zones because o f 

d e v i a t i o n o f s u r f a c e h o l e s and t o the f a c t t h a t t h e c r o s s c u t i s 

not e x a c t l y a t the 4552 f o o t e l e v a t i o n on which a s s i g n e d grades 

were measured. The p a t t e r n r e a s o n a b l y s u b s t a n t i a t e s t h a t f o r e c a s t 

from s u r f a c e d r i l l h o l e s . 
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7.5.5 C o n c l u s i o n s 

The c o m p i l a t i o n s and assessment o f the s a m p l i n g by 

c r o s s c u t t i n g and f l a t h o l e d r i l l i n g l e a d t o the f o l l o w i n g con

c l u s i o n s : 

(1) The a r e a t e s t e d i s t y p i c a l o f a l a r g e p a r t o f the 

o v e r a l l d e p o s i t w i t h i n the proposed p i t . The work underground 

gave no ev i d e n c e t h a t the c r o s s c u t sampled an un u s u a l p a r t . 

(2) F l a t d r i l l h o l e s g i v e r e s u l t s t h a t f o r copper are 

s i m i l a r t o b u l k s a m p l i n g but lower i n the case o f molybdenum. 

(3) F l a t h o l e s and the c r o s s c u t c l e a r l y i m p l y t h a t 

s u r f a c e d r i l l i n g has not o v e r - v a l u e d the copper c o n t e n t o f the 

ar e a t e s t e d . Copper grades by underground work i n t h e t e s t a r e a 

are about 9% above t h a t i n d i c a t e d by s u r f a c e d r i l l i n g . 

(4) The b e h a v i o u r o f molybdenum i n the v a r i o u s methods 

of s a m p l i n g i s i n c o n s i s t e n t but the grade e s t a b l i s h e d from s u r f a c e 

i s r e a s o n a b l y u p h e l d . A f u l l u n d e r s t a n d i n g o f the d i s t r i b u t i o n 

and c o n t e n t o f molybdenum w i l l p r o b a b l y not be a c q u i r e d from oper

a t i o n s l e s s e r i n s c a l e than a c t u a l m i n i n g . 

(5) The s u b s t a n t i a t i o n o f the grade t r e n d s and gr a d e s , 

though i n p a r t vague, p r o v i d e s a s u f f i c i e n t b a s i s f o r the c a l c u 

l a t i o n o f an ore r e s e r v e . Any grades so c a l c u l a t e d are r e p r e 

s e n t a t i v e , n e e d i n g no r e v i s i o n i n the l i g h t o f underground r e s u l t s . 
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SECTION V l l l - MINERAL RESERVES 

8.1 GENERAL 

C a l c u l a t i o n s o f the r e s e r v e s w i t h i n the proposed P i t 

15, have been c a l c u l a t e d by two methods t o g i v e r e s p e c t i v e l y -

( i ) An i n s i t u r e s e r v e and, 

( i i ) a m i l l f e e d r e s e r v e . 

Both methods are based on the same d a t a , i . e . copper 

grade t r e n d s d e r i v e d from s u r f a c e d r i l l h o l e s . The methods o f 

e s t i m a t i o n , f a c t o r s used and the tonnages and grades e s t a b l i s h e d 

are d e s c r i b e d and compared below. 

A s e p a r a t e e s t i m a t e i s made f o r the o x i d e zone. 

P r i o r t o the development o f P i t 15 an e s t i m a t e o f 

the t o t a l ore grade m a t e r i a l i n d i c a t e d by s u r f a c e d r i l l i n g was made. 

T h i s was a t a c u t - o f f o f 0.25% copper. 

342,000,000 tons 0.424% Cu .0126% Mo 

Deep d r i l l i n g has shown no d i m i n u t i o n o f grade and 

the o v e r a l l s t r u c t u r e c o n t i n u e s and i s open beyond the bottom o f 

the p r e s e n t l y p l anned p i t . 

8.2 IN SITU RESERVE 

The i n s i t u r e s e r v e i s based d i r e c t l y on grade t r e n d s 

f o r copper. The e s t i m a t e i n c l u d e s o n l y the s u l p h i d e zone. 

T h i s r e s e r v e r e p r e s e n t s tonnages and grades o f a l l 

m a t e r i a l , d e f i n e d i n t o v a r i o u s c a t e g o r i e s by c u t - o f f g r a d e s , o c c u r 

r i n g , i n s i t u , between l i m i t s imposed by t r e n d l i n e s . I t i n c o r p o r 

a t e s no d i l u t i o n f a c t o r s nor c o m p o s i t i n g e f f e c t s t h a t might be 
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i n t r o d u c e d by m i n i n g p r a c t i c e s . 

T h i s e s t i m a t e i s c o n f i n e d t o m a t e r i a l above c u t - o f f 

grades and t o waste d e f i n e d as i n t e r n a l . No tonnage f o r the o v e r 

a l l amount o f waste r o c k w i t h i n P i t 15 i s produced and hence no 

waste t o ore r a t i o . 

For the r e q u i r e m e n t s o f Mine P l a n n i n g a grade o f 

molybdenum was c a l c u l a t e d f o r the m a t e r i a l mined i n the f i r s t 

m i n i n g p e r i o d (Report No. 4, M i n i n g and P r o d u c t i o n P l a n s ) . 

8.2.1 F a c t o r s i n E s t i m a t i o n 

The f o l l o w i n g are f a c t o r s and assumptions used i n the 

c a l c u l a t i o n o f the i n s i t u r e s e r v e s o f the Lornex s u l p h i d e d e p o s i t : 

(1) P i t l i m i t s t o which c a l c u l a t i o n s were made and which 

are shown on p l a n s and s e c t i o n s i n t h i s r e p o r t are t h o s e o f P i t 15, 

s u p p l i e d by Mine P l a n n i n g . 

(2) C u t - o f f grade. The r e s e r v e e s t i m a t e i s based on the 

d i v i s i o n o f m a t e r i a l i n t o f o u r c a t e g o r i e s : 

(A) Ore - 0.30% Cu. and g r e a t e r 

(B) Ore - 0.29 - 0.26% Cu. 

(C) Sub-ore - 0.25 - 0.20% Cu. 

(D) Waste ( i n t e r n a l ) - 0.19% Cu. o r l e s s 

The f i n a l r e s e r v e i s based on a c u t - o f f 

grade o f 0.26% Cu. 

(3) I n t e r n a l waste i s d e f i n e d as low-grade m a t e r i a l t h a t 

i n p l a n o c c u r s w i t h i n the p i t and, 

(a) has m a t e r i a l o f c a t e g o r i e s A, B o r 

C between i t and the p i t l i m i t a l o n g 

the same l i n e o f s e c t i o n o r , 
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(b) i s c o n t i g u o u s w i t h b l o c k s o f c a t e 

gory A, B or C on any t h r e e s i d e s . 

(4) Ore o r waste c l a s s i f i c a t i o n i s based s o l e l y on copper 

c o n t e n t - no c o n s i d e r a t i o n b e i n g g i v e n t o the molybdenum c o n t e n t o r 

to i t s copper e q u i v a l e n t on any b a s i s . 

(5) A l l a s s a y s used i n averages f o r copper and molybdenum 

are u n cut. 

(6) Copper assays used are based on t o t a l copper c o n t e n t . 

(7 ) S p e c i f i c G r a v i t y 

S p e c i f i c g r a v i t y d e t e r m i n a t i o n s o f the Lornex m i n e r a l 

i z e d m a t e r i a l were made a t the Lornex p i l o t p l a n t , Coast E l d r i d g e 

E n g i n e e r s and Chemists L t d . , and by the Lornex g e o l o g i c a l department. 

Lornex P i l o t P l a n t 

S p e c i f i c g r a v i t y o f th e c y c l o n e o v e r f l o w was d e t e r 

mined f o r n i n e m i l l l o t s . The mean s p e c i f i c g r a v i t y was 2.64. 

Coast E l d r i d g e E n g i n e e r s and Chemists L t d . 

S a t u r a t e d s p e c i f i c g r a v i t i e s o f 2 3 diamond d r i l l c o r e 

specimens from h o l e s 8 and 9 were determined by the l o s s o f weight 

i n water method. The mean s p e c i f i c g r a v i t y d e termined was 2.58. 

Lornex G e o l o g i c a l Department 

The s p e c i f i c g r a v i t i e s o f 975 diamond d r i l l c o r e 

specimens were d e t e r m i n e d u s i n g t he l o s s o f weight i n water method. 

The c o r e specimens were t a k e n a t a p p r o x i m a t e l y 100-foot i n t e r v a l s 

i n a l l d r i l l h o l e s . 

To a r r i v e a t an average s p e c i f i c g r a v i t y f o r the o r e , 

the r e s u l t s from 45 h o l e s were used f o r a t o t a l o f 675 d e t e r m i n 

a t i o n s . The average s p e c i f i c g r a v i t y o b t a i n e d was 2.58. 
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To a r r i v e a t an average s p e c i f i c g r a v i t y o f the waste 

w a l l r o c k a t o t a l o f 11 h o l e s o r 92 d e t e r m i n a t i o n s were used. The 

average s p e c i f i c g r a v i t y o f the w a l l r o c k was 2.60. 

Us i n g the same method, the s p e c i f i c g r a v i t i e s o f 18 

hand specimens from the e a s t c r o s s c u t and 2 9 specimens from the west 

c r o s s c u t were de t e r m i n e d . The average s p e c i f i c g r a v i t y f o r the e a s t 

c r o s s c u t was found t o be 2.59. The average s p e c i f i c g r a v i t y o f the 

specimens from t h e west c r o s s c u t was 2.57. 

The average r e s u l t s o b t a i n e d by Coast E l d r i d g e and 

the Lornex g e o l o g i c a l department were i d e n t i c a l a t 2.58. T h i s 

s h o u l d g i v e the b u l k o f d e n s i t y o f the ore i n p l a c e . For the r e 

s e r v e e s t i m a t e the b u l k d e n s i t y o f 2.58 was ac c e p t e d and the f a c t o r 

12.4 c u b i c f e e t t o 1 s h o r t t o n (2000 l b s . ) used. 

The method used by the p i l o t p l a n t s h o u l d p r o v i d e a 

t r u e s p e c i f i c g r a v i t y o f the s o l i d s i n t h e ore body and i s con

s e q u e n t l y h i g h e r a t 2.64. 

(8) The quoted tonnage and grade o f the r e s e r v e s a r e 

d e f i n e d as D r i l l I n d i c a t e d and f u r t h e r as the In S i t u r e s e r v e . 

(9) A l l tonnages are i n s h o r t t o n s (2000 l b s . ) . 

8.2.2 Method o f C a l c u l a t i o n 

Reserve c a l c u l a t i o n s were based on grade t r e n d p l a n s 

o f l e v e l s a t 80 - f o o t v e r t i c a l i n t e r v a l s from the 3752-foot (No. 18 

l e v e l ) t o the 5112-foot e l e v a t i o n (No. 1 l e v e l ) . Zones on the s e 

p l a n s were d i v i d e d i n t o b l o c k s by l i n e s h a l f way between s u r f a c e 

d r i l l h o l e l i n e s o r i n the case o f l i n e s 5S and 35N c o n t i n u e d 200 

f e e t beyond the s e c t i o n s . 

The l i m i t s o f the P i t 15 were drawn on each p l a n and 
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a l l b l o c k s w i t h i n t h e s e l i m i t s d e s i g n a t e d as one o f the f o u r measur

ed c a t e g o r i e s depending on th e grade shown on th e p l a n . 

Tonnage f o r each b l o c k was c a l c u l a t e d by measuring 

the a r e a by p l a n i m e t e r and p r o j e c t i n g each b l o c k v e r t i c a l l y 40 f e e t 

above and below the l e v e l ; e xcept i n the case o f the 3752 l e v e l 

where o n l y t he 40 f e e t above was c a l c u l a t e d . 

L i m i t s o f o x i d e and overburden were shown on each 

p l a n and measurements made t o the s e l i m i t s . 

No attempt was made i n t h i s e s t i m a t e t o c a l c u l a t e 

the tonnage o r grade o f waste o t h e r t h a n t h a t d e f i n e d above as 

i n t e r n a l waste. 

Each b l o c k was numbered a c c o r d i n g t o the s e c t i o n on 

which i t was based. 

An example o f the l a y o u t and numbering o f b l o c k s i s 

shown on a p l a n o f the 4552 e l e v a t i o n p l a n (Dwg. No. 130). 

A l l b l o c k s were t a b u l a t e d by s e c t i o n and p l a n a c c o r d 

i n g t o t h e i r copper v a l u e and t o t a l r e s e r v e s c a l c u l a t e d by add i n g 

tonnages and c a l c u l a t i n g w e ighted averages f o r copper and molybdenum 

grade s . 

8.2.3 I n S i t u Reserve E s t i m a t e 

The f o l l o w i n g a r e the d r i l l - i n d i c a t e d i n s i t u 

r e s e r v e s c a l c u l a t e d t o oc c u r w i t h i n P i t 15: 
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CATEGORY % Cu. TONS 
TOTAL 
% Cu. % Mo. 

A 0. 3 0 £ g r e a t e r 251 ,100,000 .462 . 0152 
B 0. 29 - 0.26 22 ,900,000 . 271 .0091 
C 0. 25 - 0.20 38 ,700,000 .226 . 0066 

D 0. 19 and l e s s 46 ,200,000 .135 .0040 

TOTAL ORE CUT-OFF 

A + B 0 .26% Cu. 274 ,000,000 . 447 . 0147 

For Mine P l a n n i n g molybdenum grades a r e c a l c u l a t e d 

as f o l l o w s : 

1 s t M i n i n g P e r i o d - 0.0176% Mo. 

From t h i s and the t o t a l i n s i t u r e s e r v e t he s i n g l e 

grade f i g u r e f o r the en s u i n g p e r i o d s i s : 

2nd, 3rd and 4 t h P e r i o d s 0.0136% Mo. 

8.3 MILL FEED GRADE RESERVE 

A r e s e r v e which by i t s method o f c a l c u l a t i o n i n t r o 

duced d i l u t i o n was c a l c u l a t e d on a b a s i s o f 80 - f o o t cubes. The 

i n h e r e n t grade d i l u t i o n e f f e c t o f t h i s method o f t r e a t m e n t would 

compensate t o some e x t e n t f o r the v a r i o u s e f f e c t s which t e n d t o 

cause a m i l l f e e d grade t o be l e s s than an i n s i t u grade. 

T h i s c a l c u l a t i o n i n c l u d e d a l l m a t e r i a l w i t h i n the 

p i t l i m i t s i n c l u d i n g waste r o c k o f a l l c a t e g o r i e s and en a b l e s a 

waste t o ore r a t i o t o be d e r i v e d . A tonnage was c a l c u l a t e d f o r the 

o x i d e zone i n c l u d i n g weathered r o c k beyond the c o n f i n e s o f the 

d e p o s i t but no grade was a s s i g n e d t o t h i s . 
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The c a l c u l a t i o n s i n t h i s e s t i m a t e produced o n l y a 

copper grade. Molybdenum grades are d e r i v e d by ad j u s t m e n t s o f tho s e 

o f t h e i n s i t u r e s e r v e . 

Treatment o f the 8 0 - f o o t cubes was done t w i c e , by 

computer and ma n u a l l y . D i f f e r e n c e s were i n s i g n i f i c a n t . The 

f i g u r e s quoted here and i n Report No. 4, M i n i n g and P r o d u c t i o n 

P l a n s , a re t h o s e from the manual count. 

8.3.1 F a c t o r s i n E s t i m a t i o n 

F a c t o r s used are g e n e r a l l y as used i n the i n s i t u 

r e s e r v e e s t i m a t e ( 8 . 2 . 1 ) : 

(1) P i t l i m i t s a r e t h o s e o f P i t 15. 

(2) C u t - o f f grade. M a t e r i a l was d i v i d e d i n t o t h r e e 

c a t e g o r i e s : 

(a) Ore - c u t - o f f 0.26% Cu. 

(b) Oxide zone. 

( c ) Waste. 0.25% Cu. and l e s s 

(3) I n t e r n a l waste was i n c l u d e d i n 2 ( c ) above. 

(4) E s t i m a t e was based on copper c o n t e n t o n l y . No grade 

f o r molybdenum was c a l c u l a t e d . 

(5) A l l a s s a y s were uncut. 

(6) Copper a s s a y s used are based on t o t a l copper c o n t e n t . 

(7) S p e c i f i c g r a v i t y . A f a c t o r o f 12.4 c u b i c f e e t t o one 

s h o r t t o n was used f o r ore o r waste - 13.0 c u b i c f e e t t o one s h o r t 

t o n f o r the o x i d e zone. 

(8) The quoted tonnages and grades are d e f i n e d as D r i l l  

I n d i c a t e d and the M i l l Feed Grade r e s e r v e . 

(9) A l l tonnages are i n s h o r t t o n s . 
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8.3.2 Method o f C a l c u l a t i o n 

G r i d s o f squares o f 80 f e e t x 80 f e e t were superim

posed on each o f the copper grade t r e n d p l a n s a t 80 - f o o t v e r t i c a l 

i n t e r v a l s . T h i s g r i d was o r i e n t a t e d a t N 15° W, a p p r o x i m a t i n g t h e 

g e n e r a l s t r i k e o f the main m i n e r a l i z e d zone. 

A s i n g l e copper grade was th e n c a l c u l a t e d f o r each 

square from the copper grade t r e n d s . T h i s v a l u e was the a r e a 

w e i g h t e d average grade o f each o f the zones f a l l i n g w i t h i n t he 

square under c o n s i d e r a t i o n . An example o f the 8 0-foot square 

l a y o u t and c a l c u l a t i o n o f grades i s shown (Dwg. No. 131). The v a l u e 

d e r i v e d f o r the square was c o n s i d e r e d as a p p l y i n g t o t h e ground 

v e r t i c a l l y 40 f e e t above and 40 f e e t below t h e a r e a r e p r e s e n t e d . 

Squares and b l o c k s were formed i n t h i s manner t o i n 

c l u d e a l l t h e m a t e r i a l w i t h i n P i t 15. 

B l o c k s were t h e n counted l e v e l by l e v e l and, depend

ent on i t s g r a d e , a b l o c k was a l l o c a t e d t o one o f the v a r i o u s 

c a t e g o r i e s i n c l u d i n g o x i d e m a t e r i a l , w aste, e t c . T o t a l tonnages 

and average grades o f t h e s e c a t e g o r i e s were t h e n c a l c u l a t e d . 

The example (Dwg. No. 131) shows c l e a r l y the e f f e c t 

o f smoothing o f grades i n h e r e n t i n t h i s method and hence the i n c l u 

s i o n o f m a t e r i a l o f waste grade i n b l o c k s w i t h an o v e r a l l above 

c u t - o f f grade. T h i s has r e s u l t e d i n the smoothing out o f most a r e a s 

o f waste w i t h i n the c o n f i n e s o f the d e p o s i t as a whole and a tonnage 

o f ore grade m a t e r i a l g r e a t e r t h a n t h a t f o r t h e i n s i t u r e s e r v e but 

h a v i n g a lower average copper grade. 

8 
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8.3.3 M i l l Feed Reserve E s t i m a t e 

C a l c u l a t e d by the 8 0 - f o o t cubes the m a t e r i a l s w i t h i n 

P i t 15 are e s t i m a t e d as: 

Ore - C u t - o f f 0.26% Cu. 

292,800,000 to n s - 0.427% T o t a l Cu. 

Waste - 0.25% Cu. and l e s s 
Rock 

217,200,000 to n s - No grades 

Oxide - 35,300,000 to n s - No grades 
Zone 

Waste Ore - 0.862:1 
R a t i o 

Molybdenum Grade - No grade was c a l c u l a t e d by the 8 0-foot 

cube method f o r the molybdenum i n the above ore o r waste r o c k b u t , 

i s d e r i v e d f o r the ore as shown below. 

Copper grades o f the i n s i t u and m i l l f e e d r e s e r v e s 

compare as f o l l o w s : 

In S i t u - 274,000,000 to n s - .447% Cu. 

M i l l Feed - 292,800,000 to n s - .427% Cu. 

The m i l l f e e d copper grade i s 4.5% lower t h a n t h a t 

o f the i n s i t u e s t i m a t e . 

T h i s r e d u c t i o n a p p l i e d t o the i n s i t u molybdenum 

grade o f .0147% Mo. p r o v i d e s a grade o f .0140% Mo. T h i s l a t t e r 

v a l u e i s t a k e n as the m i l l f e e d molybdenum grade and i s used i n 

Report No. 4, M i n i n g and P r o d u c t i o n P l a n s . 

The ore r e s e r v e i s thus s t a t e d a s : 

292,800,000 to n s - 0.427% t o t a l Cu. - 0.0140% Mo. 

„ n t t V l l l - 9 
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S i m i l a r l y molybdenum grades f o r the m i n i n g p e r i o d s 

are c a l c u l a t e d as: 

1s t M i n i n g P e r i o d - .0168% Mo. 

2nd, 3rd and 4 t h M i n i n g P e r i o d s - .0130% Mo. 

8.4 OXIDE ZONE 

An o x i d i z e d c a p p i n g o f v a r y i n g t h i c k n e s s e x i s t s o ver 

t h e e n t i r e m i n e r a l d e p o s i t . The average t h i c k n e s s o f t h i s c a p p i n g 

o ver the e a s t e r n p a r t o f the d e p o s i t i s about 200 f e e t . To the west 

i t t h i n s out and over the w e s t e r n p o r t i o n o f the d e p o s i t i t i s 

n o r m a l l y l e s s t h a n 50 f e e t t h i c k . 

8.4.1. F a c t o r s and Method o f C a l c u l a t i o n 

To d e l i m i t t h i s zone, r e s u l t s from p e r c u s s i o n d r i l 

l i n g , Becker d r i l l i n g , diamond c o r e d r i l l i n g and a s e i s m i c s u r v e y 

were used. The top o f the o x i d i z e d zone was r e a s o n a b l y w e l l d e f i n e d 

by the p e r c u s s i o n and Becker d r i l l r e s u l t s . Down-the-hole s a l t i n g 

i n t h e p e r c u s s i o n d r i l l method, however, made d e f i n i t i o n o f t h e 

base o f the zone u n c e r t a i n . Whenever p o s s i b l e the base o f the zone 

was thus d e t e r m i n e d from diamond d r i l l c o r e r e s u l t s . 

Because o f the p o o r l y d e f i n e d base o f the zone the 

lower l i m i t was c o n s i d e r e d t o o c c u r where the s o l u b l e copper con

t e n t dropped t o l e s s t h a n 20% o f the t o t a l copper. T h i s was s u b j e c t 

t o the i n a c c u r a c i e s o f the s a m p l i n g method. 

To c a l c u l a t e t he tonnage o f m a t e r i a l i n t h i s zone, 

i t was d i v i d e d i n t o t h r e e c a t e g o r i e s : 

(1) G r e a t e r t h a n 50% s o l u b l e , above c u t 

o f f o f 0.25% Cu. 

V l l l - 10 
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(2) 20% t o 50% s o l u b l e s 

(3) G r e a t e r t h a n 50% s o l u b l e s below c u t - o f f 

o f 0.25% Cu. 

The areas f a l l i n g w i t h i n t h e s e c a t e g o r i e s were 

measured on each s e c t i o n o f d r i l l i n g and t o t a l tonnage c a l c u l a t e d 

by u s i n g the end a r e a method and a f a c t o r o f 13 c u b i c f e e t t o the 

t o n . 

The tonnage i n c l u d e d l i e s between S e c t i o n s 3S and 

33N and o n l y over t h o s e s e c t i o n s o f the s u l p h i d e d e p o s i t which are 

c o n s i d e r e d t o be o f ore grade. I t does not i n c l u d e , t h e r e f o r e , a l l 

r o c k which has been o x i d i z e d . The a d d i t i o n o f f u r t h e r o x i d i z e d 

m a t e r i a l i n t h e s e e s t i m a t e s would s i m p l y t r a n s f e r tonnage from a 

waste r o c k c a t e g o r y t o o x i d i z e d waste r o c k . 

8.4 .2 E s t i m a t e 

Tonnage and grade a r r i v e d a t was as f o l l o w s : 

(1) G r e a t e r t h a n 50% s o l u b l e . C u t - o f f 0.25% t o t a l Cu. 

13,086,378 t o n s - 0.50% t o t a l copper and 0.38% 

s o l u b l e copper. 

(2) 20% t o 50% s o l u b l e w i t h no c u t - o f f : 

4,814,000 t o n s - 0.48% t o t a l copper and 0.135% 

s o l u b l e copper. 

(3) G r e a t e r t h a n 50% s o l u b l e but l e s s than 0.25% t o t a l 

copper: 

3,583,660 to n s 

No grade has been a s s i g n e d t o t h i s c a t e g o r y s i n c e 

i t s apparent low grade may be due t o d i l u t i o n o f the samples from 

the overburden above. 

V l l l - 11 
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8.5 CONFIDENCE LIMITS 

8.5.1 Co n f i d e n c e L e v e l s and Checks 

W i t h i n the l i m i t a t i o n s o f independence imposed by the 

use o f t h e same base d a t a ( i . e . s u r f a c e diamond d r i l l h o l e s ) two 

independent methods o f c a l c u l a t i o n were used as g e n e r a l checks on 

the ore r e s e r v e s p r e v i o u s l y r e p o r t e d . Both checks were c a r r i e d out 

w i t h t h e a s s i s t a n c e o f a l a r g e c a p a c i t y d i g i t a l computer. 

The f i r s t check had a t w o f o l d aim; t h i s was: 

i ) To o b t a i n c o n f i d e n c e l e v e l s f o r t h e ' w i t h i n -

p i t - 1 0 f o o t i n t e r v a l ' sample d a t a f o r m a t e r i a l 

above a 0.26% Cu. c u t - o f f grade. 

i i ) To o b t a i n a ' w i t h i n - p i t ' average v a l u e f o r a l l 

10 f o o t samples above a 0.26% Cu. c u t - o f f . 

T h i s v a l u e s h o u l d approximate t o the ' i n s i t u ' 

grade p r e v i o u s l y r e p o r t e d . However, one might 

expect the 10 f o o t sample d a t a t o g i v e a 

s l i g h t l y h i g h e r average v a l u e due t o the 

g r e a t e r p r e c i s i o n i n l o c a t i n g the c u t - o f f 

p o i n t . 

The second check had a s i n g l e aim; t h i s was: 

i ) To o b t a i n an independent method e s t i m a t e o f 

the ' w i t h i n p i t ' average grade f o r the 8 0-

f o o t b l o c k v a l u a t i o n . T h i s was ac c o m p l i s h e d 

by u t i l i z i n g a s t a t i s t i c a l method t o f i t 

v a l u e s t o e i g h t y f o o t c e n t r e s throughout t he 

..„. V l l l - 12 
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ore zone. The a c c u r a c y o f the method i s 

t o two d e c i m a l p l a c e s . 

R e s u l t s 

1. C o n f i d e n c e l e v e l s : 

± 0.009% Cu. t o a 97.5% c o n f i d e n c e l e v e l 

f o r the ' w i t h i n - p i t base d a t a (10 f o o t 

sample i n t e r v a l ) ' f o r m a t e r i a l above a 

0.26% c u t - o f f . 

2. In s i t u grade check: 

A r i t h m e t i c mean (above a 0.26% Cu. c u t - o f f ) , 

o f t h e 10 f o o t samples d a t a l y i n g w i t h i n the 

f i n a l p i t : -

0.456% Cu. ± 0.009% Cu. f o r a 97.5% c o n f i d 

ence l i m i t . 

3. 8 0 - f o o t b l o c k m i l l f e e d grade check: 

S t a t i s t i c a l z o n i n g programme, mean v a l u e , 

rounded, 0.42% Cu. ± 0.01% Cu. f o r a 97.5% 

c o n f i d e n c e l i m i t . 

8.5.2 C o n c l u s i o n s 

There i s no s i g n i f i c a n t d i f f e r e n c e between the geo

l o g i c a l grade t r e n d e s t i m a t e o f the ' i n s i t u ' grade and the s i m p l e 

a r i t h m e t i c mean check. S i m i l a r l y , t h e r e i s no s i g n i f i c a n t d i f f e r 

ence between the g e o l o g i c a l and s t a t i s t i c a l e s t i m a t e s o f the 80-

f o o t b l o c k based e s t i m a t e s o f the m i l l f e e d grade. 

P A G E V l l l - 13 
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8.6 SUMMARY OF RESERVE ESTIMATE 

Two methods o f c a l c u l a t i o n g i v e the f o l l o w i n g e s t i 

mates o f the r e s e r v e s w i t h i n P i t 15: 

1. C a l c u l a t e d from grade t r e n d b l o c k s . 

IN SITU RESERVE TONS % Cu. % Mo. 

A. Ore 
0.30% Cu. and g r e a t e r 251,100,000 .462 .0152 

B. Ore 

0.29% - 0.26% Cu. 22,900,000 .271 .0091 

TOTAL A 8 B 
0.26% Cu. and g r e a t e r 274,000,000 .447 .0147 

C. Sub-ore ( S t o c k p i l e ) 
0.25% - 0.20% Cu. 38,700,000 .226 .0066 

D. I n t e r n a l Waste 
0.19% Cu. and l e s s 46,200,000 .135 .0040 

2. C a l c u l a t e d by 80 - f o o t cubes. 

MILL FEED RESERVE TONS % Cu. % Mo. 

A. Ore 
0.26% Cu. and g r e a t e r 292,800,000 .427 .0140 

B. Waste 252,500,000 No Grades 
( i n c l u d i n g o x i d e ) 

Waste To Ore R a t i o - 0.862:1 
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TABLE 1 

WEST CROSS CUT - CHECK ASSAYS 

% Cu. % Mo. 

RND COAST ELLIOT LORNEX COAST ELLIOT LORNEX 
NO. LORNEX ELDG. LAKE (2) LORNEX ELDG. LAKE (2) 

1 0.21 0.21 .007 . 011 
2 0.23 0.22 . 012 ' .012 
3 0.18 0.18 . 010 . 010 
4 0.26 0.26 .008 . 007 
5 0.23 0.23 .009 . 007 

6 0.55 0.57 .027 . 022 
7 0.51 0.60 0.49 0.51 . 019 . 015 . 015 
8 0.46 0.44 . 018 .017 
9 0.51 0.57 0.50 0.50 .027 . 028 .026 . 026 
10 0.27 0.25 . 024 .020 

11 0.41 0.32 0. 39 0.43 . 018 . 022 . 021 . 024 
12 0.35 0.37 .022 . 017 
13 0.40 0.44 0.39 0.40 .037 .029 .031 . 030* 
14 0.43 0.47 0.41 . 027 .025 
15 0.78 0.77 0.73 0.78 . 081 .127 .140 .133* 

16 0.48 0.45 .032 . 027 
17 0.53 0.54 0.50 0.54 . 075 . 085 .095 .101 
18 0.35 0.37 .022 . 021 
19 0.52 0.54 .066 . 064 
20 0.43 0.50 0.43 0.43 . 047 .035 .038 . 039* 

21 0.88 0. 94 0.80 . 090 .089 
22 0.58 0.65 0.57 . 028 .031 
23 0.50 0.55 0.47 .021 .022 
24 0.97 1.07 0. 91 . 056 .063 
25 0.84 0.91 0.78 .058 . 077 

26 0.30 0.34 0.28 . 013 . 014 
27 0.32 0. 37 0.29 . 015 .016 
28 0.74 0.72 .042 . 088 .101* 
29 0.58 0.59 .059 . 059 
30 0.79 0.80 .038 . 067 . 081* 

31 0.55 0.50 0.50 0.5 3* .030 .030 
32 0.27 0.32 0.25 .022 . 021 
33 0.48 0.49 .090 . 087 
34 0.80 0.77 .052 . 072 . 085* 
35 0.78 0.79 .035 .067 . 075* 
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% Cu. % Mo. 

RND COAST ELLIOT LORNEX COAST ELLIOT LORNEX 
NO. LORNEX ELDG. LAKE (2) LORNEX ELDG. LAKE (2) 

36 1.08 1.09 . 043 . 049 
37 0.90 0.91 0.90 .035 .027 . 024 
38 1.18 1.21 . 048 . 046 
39 0. 34 0.39 0. 31 . 012 . 013 
40 0.46 0.49 . 014 . 019 

41 1.06 1.07 1.00 . 018 . 028 . 028 
42 1.65 1.53 .053 . 052 
43 1.32 1.26 .055 .064 
44 0.85 0.84 . 050 . 053 
45 0.40 0.40 .030 .031 

. 044 

. 029* 

. 034* 

. 067* 

* Assay s u b s t i t u t e d f o r the o r i g i n a l 
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TABLE 11 

AVERAGE ASSIGNED GRADES ACROSS 
MAIN MINERALIZED ZONE 

PLAN 4552 ELEVATION 

SECTION WIDTH FT. % Cu. % Mo. 

35 N Not c a l c u l a t e d - overburden 

31 N 778 .299 . 024 

27 N 1420 . 368 . 010 

23 N 1506 .400 . 011 

19 N 1660 .468 . 011 

15 N 1760 .415 . 013 

11 N X Cut 1482 .445 . 019 

7 N 1311 .435 .017 

3 N 1055 .454 . 016 

1 S 955 .365 . 015 

5 S 1055 .288 . 010 

PLAN 4872 ELEVATION 

11 N 1298 .448 .015 

PLAN 42 32 ELEVATION 

11 N 1580 .429 . 015 



L O R N E X MINING C O R P O R A T I O N L T D . 

TABLE 111 

GRADE COMPARISON 

WEST CROSS CUT vs UG. DDH 1S UG-1, 2 8 6 

West Cross Cut UG. DDH 

FROM TO FT. ROUNDS % Cu. % Mo. NO. % Cu. % Mo. 

96 603 507 12-105 .535 .0255 1 . 514 .0216 

(a) 

633 910 277 112-174 .435 .0122 2 .407 . 0075 

(b) 

928 1032 104 180-203 .534 .0102 2 .4 91 . 0112 

1032 1426 394 204-292 .570 .0130 6 . 6 05) . 0119 

Average 12 8 2 .524 .0174 . 516 . 0147 

NOT INCLUDED 

(a) Gap between UG-1 and 2 

603 633 30 106-111 .367 .0058 Not d r i l l e d 

(b) V e i n i n UG-2 

910 928 18 175-179 .529 .0129 2.175 . 0073 
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TABLE IV 

GRADE COMPARISON BY ZONES 

•CROSS CUT vs UG. DDH'S UG-1, 2 8 6 

CROSS CUT UG . DDH 

FROM TO FT. % Cu. % Mo. % Cu. % Mo. 

0 52 
52 96 

52 
44 

.238 

.446 
. 0104 
. 0221 

Not 
Not 

D r i l l e d 
D r i l l e d 

96 163 
163 224 

67 
61 

.512 

.571 
.0515 
. 0446 

.480 

. 516 
. 0726 
. 0300 

CUMULATIVE 128 . 540 . 0482 .493 . 0545 

224 290 66 .881 . 0508 1.161 . 0350 
CUMULATIVE 194 . 656 . 0491 .705 . 0474 

290 311 21 . 370 . 0127 .283 . 0071 
CUMULATIVE 215 .628 . 0455 .667 . 0436 

311 377 66 .503 . 0118 .503 . 0060 
CUMULATIVE 281 .600 . 0374 .631 . 0348 

377 426 49 .468 . 0109 .262 . 0047 
CUMULATIVE 330 .579 . 0336 . 576 . 0303 

426 562 136 .466 . 0101 . 393 . 0081 
CUMULATIVE 466 . 546 . 0268 .521 . 0221 

562 603 41 .401 . 0079 .403 . 0029 
CUMULATIVE 507 .535 . 0252 . 512 . 0221 

603 633 30 .367 . 0058 .367 * .0058 
CUMULATIVE 537 .525 . 0242 .503 .0212 

633 677 44 .427 . 0080 .361 . 0036 
CUMULATIVE 581 . 518 . 0231 .492 . 0199 

677 720 43 . 517 . 0131 .502 . 0056 
CUMULATIVE 624 . 518 . 0224 .495 . 0189 

720 802 82 . 391 . 0091 . 315 . 0027 
CUMULATIVE 706 .503 . 0208 .474 . 0170 
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CROSS CUT UG. DDH 

FROM TO FT. % Cu. % Mo. % Cu. % Mo. 

802 845 43 .443 .0126 .624 . 0084 
CUMULATIVE 749 .500 . 0204 .482 . 0165 

845 910 65 .436 .0171 . 342 . 0166 
CUMULATIVE 814 .494 . 0201 .471 . 0165 

910 958 48 . 546 . 0104 .551 + .0167 + 

CUMULATIVE 862 .497 . 0194 .475 . 0165 

958 1,067 109 .517 . 0102 .468 . 0092 
CUMULATIVE 971 .500 . 0185 .475 . 0157 

1,067 1,228 161 .626 . 0115 .706 .0119 
CUMULATIVE 1,132 . 518 . 0175 .508 . 0152 

1,228 1,269 41 .454 . 0132 .432 . 0076 
CUMULATIVE 1,173 . 515 . 0174 .505 . 0149 

1,269 1,400 131 .592 . 0173 . 610 . 0142 
CUMULATIVE T, 304 .523 . 0174 . 516 . 0148 

1,400 1,426 26 .398 . 0045 .455 . 0027 
CUMULATIVE 1,330 . 521 . 0171 .514 . 0146 

1,426 1,487 61 No Cross c u t .553 . 0051 
CUMULATIVE 1,391 

* 603 - 633 S e c t i o n not d r i l l e d 
s u b s t i t u t e d f o r 

- Cross c u t 
c o n t i n u i t y 

average 

+ 910 - 958 I n c l u d e s v e i n s e c t i o n f o r which 
a s s a y s are s u b s t i t u t e d 

c r o s s c u t 
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TABLE V 

GRADE COMPARISON 

UG. DDH vs ASSIGNED 

SECTION 
NO. DDH FT. UG. DDH ASSIGNED 

% Cu. % Mo. % Cu. % Mo. 

15 N UG 8 550 0. 338 0.0054 0. 315 .0129 
UG 7* 604 • 503 . 0143 .447 .0161 

CUMULATIVE 1,154 • 423 . 0101 . 384 . 0146 
13 N UG 3* 560 • 366 . 0241 . 378 . 0203 

UG 4 580 • 400 . 0178 .414 .0140 

1,140 • 384 . 0209 .397 . 0171 

CUMULATIVE 2,294 • 404 . 0155 . 391 . 0158 

U N UG 1 506 • 514 . 0216 .480 . 0299 
UG 2 + 430 • 429 . 0082 .415 . 0131 
UG 6 457 • 597 . 0109 .485 . 0080 

1,393 • 515 . 0140 .456 .0175 

CUMULATIVE 3,687 • 446 . 0149 .416 . 0165 

9 N UG 5 565 • 482 . 0257 .432 . 0203 
CUMULATIVE 4,252 • 450 . 0164 .418 . 0170 

7 N UG 10 552 • 466 . 0255 .448 . 0182 
UG 9- 636 • 509 . 0077 .428 . 0117 

1,188 • 489 . 0160 .437 . 0147 

C u m u l a t i v e 5,440 • 459 . 0163 .422 . 0165 

* I n c l u d e s d r i l l h o l e s t a t i o n 

+ I n c l u d e s 30 f o o t s e c t i o n o f c r o s s c u t and s u b s t i t u t i o n 
f o r h i g h grade v e i n 
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FIG. 2 
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CONTINUOUS DENVER SAMPLER (12) i 
(90%) 

# 6 CONVEYOR (13) 

STORAGE BAY 
I 

FRONT END LOADER 
TO MILL BIN OR 

STOCKPILE 

(10%) 
I 

0.10% SAMPLE 
I 

TO SAMPLE 
PREPARATION 



L O R N E X MINING C O R P O R A T I O N L T D . 

LEGEND TO CRUSHING g SAMPLING FLOWSHEET 

1. S i x s t o r a g e bays and a paved a r e a were p r o v i d e d f o r 
i n t e r m e d i a t e s t o r a g e o f s h a f t rounds ahead o f c r u s h 
i n g and sa m p l i n g where each round was t r e a t e d as a 
Lot . 

2. A 1.5 y a r d C a t e r p i l l a r f r o n t end l o a d e r was used t o 
d e l i v e r ore from s t o r a g e t o the c r u s h i n g p l a n t and 
to move f i n e ore a f t e r s a m p l i n g t o the m i l l hopper o r 
s t o r a g e . 

3. T h i s p o r t a b l e p l a n t i n c l u d e d an 18 x 24" Jaw c r u s h e r , 
two 24" r o l l s , two 3 f x 8 T v i b r a t i n g s c r e e n s t o g e t h e r 
w i t h r e c i p r o c a t i n g f e e d e r , c o n v e y o r s , e t c . I t i s 
d r i v e n by a 100 HP motor and p r o t e c t e d by a suspended 
e l e c t r o magnet. C a p a c i t y i s 2 0 TPH. 

4. 24" Simplex Snyder sampler w i t h two c u t t e r s d e s i g n e d 
t o c u t 10% c u t . 1/2 HP gear motor. 

5. 12" x 24" v i b r a t i n g f e e d e r t o smooth out f e e d t o r o l l s 
c r u s h e r . 

6. 12" d i a m e t e r x 8" f a c e c r u s h i n g r o l l s ; 5 HP motor 
w i t h V b e l t d r i v e . 

7. 

8. 

Bucket e l e v a t o r was used t o r e g a i n e l e v a t i o n . 

14" Simplex Snyder sampler w i t h two c u t t e r s d e s i g n e d 
t o g i v e 10% c u t . 1/2 HP gear motor. 

9. Same as (5) above but 8" wide. 

10. 10" d i a m e t e r x 6" f a c e c r u s h i n g r o l l s ; 3 HP motor 
w i t h V b e l t d r i v e . 

11. Same as (9) above. 

12. Denver c o n t i n u o u s r e c i p r o c a t i n g t y p e sampler. C u t t e r 
opening was a d j u s t e d t o g i v e 10% c u t . 

13. No. 6 Conveyor, 18" wide and 27 f l o n g p i c k e d up the 
r e j e c t p r o d u c t s and d e l i v e r e d them t o a c o n c r e t e 
s t o r a g e bay f o r p i c k - u p by f r o n t end l o a d e r (2) above. 
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—' l,T-"jTv:;",.'-v,V:.:Î ;.L-7—: : ' - : i J ^ _ j • /• • ] \' 'y- j-; j' 

-g i t i _ — i _ _ J u—- —j . — . . _„4___ , _ _ j _ „ _ „ £ 

..- |.—_ . lij , :—j J u. ..-:•—:......... :. . I 

"j'i'̂JT'̂ ~1'' ' —' ~̂ 
.•4 . •) • : . j. 

1 I ' l : — 1 — h j f c 

tj± :Fr7i4 :̂-Ttt' •: f. 44̂ '̂ 4"tirB'-Ti"ĵ  
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L O R N E X MINING C O R P O R A T I O N L T D . 

A P P E N D I X "A" 
sasssssBssKasssssBssaessss: 

MINERAL CLAIMS IN THE KAMLOOPS MINING DIVISION HELD BY 
LORNEX MINING CORPORATION LTD. (N.P.L.) 

LATEST DATE 
FOR RECORDING 

CLAIM RECORD NO. FURTHER WORK 

Award No. 1 F r . 42130 A p r i l 16, 1972 
2 F r . 42131 A p r i l 16, 1972 
3 F r . 42659 May 6, 1975 
5 F r . 53243 December 28, 1975 
7 F r . 57274 June 20, 1975 

36 38503 November 15, 1975 
37 38504 November 15, 1975 
38 38505 November 15, 1975 
39 38506 November 15, 1975 
40 38507 November 15, 1975 
41 38508 November 15, 1975 
42 38509 November 15, 1975 
43 38510 November 15, 1975 
44 F r . 38511 November 15, .1981 
45 38512 November 15, 1975 
46 38513 November 15, 1975 
47 38514 November 15, 1975 
48 38515 November 15, 1975 
49 38516 November 15, 1975 
50 38517 November 15, 1975 
51 38436 October 13, 1975 
52 38437 October 13, 1975 
53 38438 October 13, 1975 
54 38439 October 13, 1975 
55 38440 October 13, 1975 
56 38441 October 13, 1975 
57 38442 October 13, 1975 
58 38443 October 13, 1975 
59 38444 October 13, 1975 
60 38445 October 13, 1975 
61 38416 October 13, 1975 
62 38417 October 13, 1975 
63 38418 October 13, 1975 
64 38419 October 13, 1975 
65 38420 October 13, 1975 
66 38421 October 13, 1975 
67 38422 October 13, 1975 
68 38423 October 13, 1975 
69 38424 October 13, 1975 

P A G E 1 



L O R N E X MININO C O R P O R A T I O N L T D . 

LATEST DATE 
FOR RECORDING 

CLAIM RECORE ) NO. FURTHER WORK 

Award No. 7 0 38425 October 13, 19 7 5 
73 38518 November 15, 1975 
74 38519 November 15, 1975 
75 38520 November 15, 1975 
76 38521 November 15, 1975 

AM No. 3 3 31466 March 31, 1975 
34 31467 March 31, 1975 
35 31468 March 31, 1975 
36 31469 March 31, 1975 
37 31470 March 31, 1975 
38 31471 March 31, 1975 
39 31472 March 31, 1975 
40 31473 March 31, 1975 
41 31464 March 31, 1975 
42 31465 March 31, 1975 

G r a n i t e No. 1 F r . 57272 June 20, 1975 
2 F r . 57273 June 20, 1975 
9 - 1 6 41124- 41131 November 23, 1975 

Lornex Nos. 1 - 2 46648- 46649 June 18, 1975 
3 - 4 46650- 46651 June 18, 1975 

I r i s Nos. 1 - 2 40069- 40070 June 29, 19 7 2 
3 - 1 4 40071- 40082 June 29, 1975 

31 - 32 40099- 40100 June 29, 1975 
33 - 44 46834- 46845 J u l y 15, 1975 
45 - 48 46846- 46849 J u l y 15, 1972 
1 - 2 F r s . 46086- 46087 A p r i l 30, 1972 
3 F r . 52558 November 12, .19 7 5 
4 F r . 52560 November 12, 1975 

AW Nos. 1 5 - 2 6 46661- 46672 June 25, 1975 

Zone Nos. 1 - 6 48297- 48302 December 10, 1975 
7 F r . 48303 December 10, 1975 

8 - 1 1 48304- 48307 December 10, 1975 
12 F r . 48308 December 10, 1975 

Apex No. 2 5 51940 September 17, 1975 
73 - 74 51405- 51406 August 31, 1975 

7 6 F r . 51407 August 31, 1975 
8 0 F r . 51408 August 31, 1975 

88 51409 August 31, 1974 
8 9 F r . 51410 August 31, 1975 
9 0 F r . 51411 August 31, 1974 

S c o t t F r . 52559 November 12, 1974 

Lea Nos. 1 - 2 F r . 53457- 8 February 3, 19 7 5 

P A G E 



L O R N E X M I N I N G C O R P O R A T I O N L T D . 

LATEST DATE 
FOR RECORDING 

CLAIM RECORD NO. FURTHER WORK 
Doug Nos. 1 - 2 F r s . 

3 - 4 F r s . 
5 - 7 F r s . 

52760-1 
53244-5 
53246-8 

November 26, 1975 
December 28, 1975 
December 28, 1975 

NW FR. 47940 November 16, 1975 
Ben No . 1 

1 
2 
5 

F r . 
- 4 
- 6 

47503 
52619 
47504-6 
52620-1 

October 7, 1975 
November 15, 1975 
October 7, 1975 
November 15, 19 7 5 

Lornex No. 1 F r . 46645 June 18, 1983 
Lornex Nos . 2 - 3 F r s . 46646-7 June 18, 1975 

Camp Nos. 3 - 4 62483-4 December 30, 19 7 5 

I.L. Nos. 15 - 16 62481-2 December 30, 19 7 5 
Skeena Copper Nos. 15 - 16 

19 
21 

24471-2 
24475 
24477 

August 29, 1975 
August 29, 1975 
August 29, 1976 

Moose Nos. 1 - 5 F r . 61785-89 November 18, 19 7 5 

MINERAL CLAIMS HELD BY SKEENA SILVER MINES LTD. (N.P.L.) 
(Now C o n s o l i d a t e d Skeena Mines L t d . (N.P.L.) S u b j e c t t o 

Op t i o n Agreement) 

Skeena Copper Nos. 1 - 4 
7 - 1 1 

22 
D i v i d e Copper 
D i v i d e Copper Nos. 1 - 3 

5 

16494-7 
16500-04 
38814 

14905 
14906-8 
15279 

October 5, 1975 
October 5, 1975 
March 8, 1975 

June 17, .1975 
June 17, 1975 
J u l y 12, 1975 

MINERAL CLAIMS HELD BY NORANDA EXPLORATION COMPANY LIMITED (N.P.L.) 
S u b j e c t t o Agreement date d J u l y 1 s t , 1967 

Ca l c o Nos. 17 
19 
20 
21 F r . 
22 
23 
24 F r . 

November 26, 1976 
November 26, 19 7 6 
November 26, 1976 
November 26, 19 7 6 
November 26, 19 7 6 
November 26, 19 7 6 
November 26, 1976 

P A G E 



L O R N E X M I N I N G C O R P O R A T I O N L T 

MINERAL CLAIMS HELD BY NQRANDA EXPLORATION COMPANY LIMITED (N.P.L.) 
S u b j e c t t o Agreement dated J u l y 1 s t , 1967 

LATEST DATE 
FOR RECORDING 

CLAIM RECORD NO. FURTHER WORK 

C a l c o Nos. 25 F r . November 26, 1976 
2 6 November 26, 19 7 6 
28 F r . November 26, 1976 

MINERAL CLAIMS HELD BY LORNEX MINING CORPORATION LTD. OUTSIDE THE 
PRINCIPAL GROUP 

1 -- 3 60349-51 September 14, 1969 
4 F r . 60352 September 14, 1969 

5 60353 September 14, 1969 
6 F r . 60354 September 14, 1969 

8 60355 September 14, 1969 
10 60356 September 14, 1969 
12 60357 September 14, 1969 
14 60358 September 14, 1969 

4 



L O R N E X MINING C O R P O R A T I O N 
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Dear Mr. S a d l e r : 

RE: L o r n e x P r o j e c t 

In a ccordance w i t h your r e q u e s t s u b m i t t e d 

h e r e w i t h i s a summary of o b s e r v a t i o n s on t h e r e s u l t s of 

the development program c a r r i e d o u t by your Company on 

the L ornex copper-molybdenum d e p o s i t some 30 m i l e s s o u t h 

e a s t o f A s h c r o f t , B r i t i s h C o l u m b i a . 

The o b s e r v a t i o n s a r e l a r g e l y c o n f i n e d t o 

m a t t e r s b e a r i n g on t h e d e t e r m i n a t i o n o f t h e tonnage and 

average grade o f m i n e r a l i z e d m a t e r i a l w i t h i n a pr o p o s e d 

open p i t (No. 15) d e s i g n e d b y p e r s o n n e l o f your Company 

as a b a s i s f o r a f e a s i b i l i t y and economic s t u d y . 

O p i n i o n s a r e based on s t u d y o f t h e r e s u l t s 

o f 66 c o r e h o l e s t o t a l l i n g 74,044 f e e t d r i l l e d from 

s u r f a c e , 550 f e e t o f s h a f t s i n k i n g , 1,674 f e e t of under

ground c r o s s - c u t t i n g and 873 f e e t o f o t h e r l a t e r a l work, 

and 10 h o r i z o n t a l c o r e h o l e s t o t a l l i n g 5,300 f e e t d r i l l e d 
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from underground w o r k i n g s . Some 211 s h o r t v e r t i c a l p e r c u s s i o n 

and r o t a r y h o l e s t o t a l l i n g 50,056 f e e t have a l s o been d r i l l e d 

from s u r f a c e . S i n c e s h a f t s i n k i n g was s t a r t e d i n March 1967. 

the p r o p e r t y has been v i s i t e d on t h e average o f once e v e r y s i x 

weeks. D u r i n g each v i s i t the underground w o r k i n g s were i n s p e c t e d ; 

the o p e r a t i o n s o f t h e b u l k s a m p l i n g p l a n t c u t t i n g r e p r e s e n t a t i v e 

samples from m i n e r a l i z e d m a t e r i a l from the underground w o r k i n g s 

were s t u d i e d ; t he p r e p a r a t i o n o f p u l p samples f o r c h e m i c a l 

a n a l y s e s from t h e samples from the b u l k s a m p l i n g p l a n t were 

o b s e r v e d ; a r e v i e w was made o f the methods of c h e m i c a l a n a l y s e s 

used by t h e l a b o r a t o r y on the p r o p e r t y and by t h o s e d o i n g check 

a n a l y s e s , t h a t i s , t h e l a b o r a t o r y a t E l l i o t Lake, O n t a r i o , 

o p e r a t e d by your a f f i l i a t e Company and t h a t by C o a s t E l d r i d g e , an 

independent l a b o r a t o r y i n Vancouver. P e r i o d i c a l l y samples were 

t a k e n by Behre D o l b e a r d u r i n g o p e r a t i o n s i n the b u l k s a m p l i n g 

p l a n t and i n t h e p u l p sample p r e p a r a t i o n room w h i c h were 

a n a l y z e d by an independent l a b o r a t o r y i n New Y o r k . F i n a l l y , 

an e s t i m a t e of t h e tonnage and grade o f t h e m i n e r a l i z e d m a t e r i a l 

i n t he pr o p o s e d p i t , based on v e r t i c a l c r o s s s e c t i o n s was 

made m a n u a l l y as a check o f the e s t i m a t e s made by R i o c a n e x . 

A l l t he b a s i c d a t a d e v e l o p e d s i n c e t he s t a r t o f s h a f t s i n k i n g 

and a l l t h e b a s i c d a t a used by R i o c a n e x i n c a l c u l a t i n g i t s 

e s t i m a t e s were checked by Behre D o l b e a r . Cores from s u r f a c e 
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d r i l l i n g c o m pleted b e f o r e r e t e n t i o n of Behre D o l b e a r were 

s t u d i e d b u t n o t r e s a m p l e d . 

The program o f underground development and 

b u l k s a m p l i n g was w e l l p l a n n e d and c o m p e t e n t l y c a r r i e d o u t . 

E v e r y t h i n g was done t o i n s u r e t h a t t h e i n f o r m a t i o n d e r i v e d 

from i t was as a c c u r a t e as p o s s i b l e . The r e s u l t s , t h e r e 

f o r e , may be a c c e p t e d w i t h c o n f i d e n c e . Comments on p e r t i n 

e n t a s p e c t s o f t h e program a r e c o n t a i n e d i n t h e f o l l o w i n g 

pages. 

F i e l d work and s u p e r v i s i o n o f t h i s p r o j e c t 

were done by Armine F. B a n f i e l d , G e o l o g i s t . 

The f u l l c o - o p e r a t i o n o f your s t a f f i s 

g r a t e f u l l y acknowledged, 

R e s p e c t f u l l y S u b m i t t e d , 

BEHRE DOLBEAR & COMPANY, INC. 

/ 

Armine F. B a n f i e l d , 
V i c e - P r e s i d e n t . 
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CONCLUSIONS 

1. R i o c a n e x ' E s t i m a t e s o f Tonnage and Grade 

R i o c a n e x has made the f o l l o w i n g e s t i m a t e s of the 

s u l p h i d e m i n e r a l i z e d m a t e r i a l w i t h i n the p r o p o s e d P i t No. 

15 d e s i g n e d by the Company, based on a n a l y s e s o f c o r e s from 

h o l e s d r i l l e d from s u r f a c e : 

SULPHIDE MATERIAL 

Fo r 
Treatment 

P o s s i b l e 
S t o c k p i l e 

Waste 

C a t e g o r y 

0.26% t o t a l 
Cu. & above 

% % 
S h o r t Tons T o t a l T o t a l 

Cu. Mo. 

274,000,000 0.447 0.0147 

Between 0.20% 38,700,000 
& 0.259% T o t a l 

Copper 

0.19% t o t a l 
Cu. & below 

0.226 0.0066 

46,200,000 0.135 0.0040 

These e s t i m a t e s were c a l c u l a t e d m a n u a l l y from zones 

o f s i m i l a r grade which had been c o r r e l a t e d from h o l e t o h o l e 

on v e r t i c a l c r o s s s e c t i o n s spaced 400 f e e t a p a r t and h o r i z o n t a l 

p l a n s spaced 80 f e e t v e r t i c a l l y . The d e p o s i t s u b s e q u e n t l y was 

a l s o s u b d i v i d e d i n t o cubes 80 f e e t t o a s i d e , t h e grade of 

each cube b e i n g d e r i v e d from the h o r i z o n t a l p l a n s . A computer 

s t u d y based on t h e s e cubes gave the f o l l o w i n g e s t i m a t e : 
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% % 
T o t a l T o t a l 

S h o r t Tons Cu. Mo. 

0.26% T o t a l copper and above 292,800,000 0.427 0.0140 

Because some of the cubes o v e r l a p h i g h grade and v e r y 

low grade or waste zones, the e f f e c t o f c o n s o l i d a t i n g i n t o 

cubes i s t o d i l u t e t h e h i g h e r grade m a t e r i a l . Thus the tonnage 

o f t h e e s t i m a t e o f 274.0 m i l l i o n t o n s g i v e n above i s i n c r e a s e d 

t o 292.8 m i l l i o n t o n s w h i l e the average grades a r e d e c r e a s e d by 

4.5 per c e n t . S i n c e d i l u t i o n w i l l o c c u r d u r i n g m i n i n g , the 

e s t i m a t e o f 292.8 m i l l i o n t o n s w i t h a grade of 0.427 per c e n t 

t o t a l copper and 0.0140 per c e n t t o t a l molybdenum i s p r o b a b l y 

a more r e a l i s t i c e s t i m a t e t o use i n f e a s i b i l i t y c a l c u l a t i o n s . 

These a r e a c c e p t a b l e e s t i m a t e s o f the o v e r - a l l tonnage 

i n P i t 15 and may be used w i t h c o n f i d e n c e i n f i n a n c i a l s t u d i e s . 

The f i g u r e s o f average grade a r e c o n s i d e r e d t o be c o n s e r v a t i v e . 

2. Grades o f S u r f a c e Core H o l e s Compared t o C r o s s Cut 

Grades shown by t h e b u l k s a m p l i n g o f 13,000 tons 

from the 167 3 f o o t c r o s s c u t compared t o t h o s e e s t i m a t e d from 

c o r e s o f e i g h t s u r f a c e h o l e s c u t t i n g the same a r e a a r e as 

f o l l o w s : 
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% T o t a l Cu. % T o t a l Mo. 

C r o s s Cut 
S u r f a c e Core H o l e s 

0.465 
0.423 

0.0156 
0.0137 ( D 

% D i f f e r e n c e based on Ho l e s 9.9% 13.8% 

(1) A f t e r e l i m i n a t i n g from 258 c o r e samples i n t h i s a r e a , 

t h r e e a b n o r m a l l y h i g h samples r e p r e s e n t i n g 30 f e e t 

and a v e r a g i n g 0.1842 per c e n t t o t a l molybdenum from 

samples a r e i n c l u d e d the average becomes 0.0168 p e r 

c e n t t o t a l molybdenum. 

These lower grades i n the c o r e h o l e s p r o b a b l y r e f l e c 

t he l o s s of copper and molybdenum m i n e r a l s d u r i n g d r i l l i n g 

s i n c e c o r e r e c o v e r y on t h e average was o n l y 94.3 per c e n t by 

l e n g t h ( p r o b a b l y l e s s by w e i g h t ) . 

grades shown by the c o r e s from s u r f a c e h o l e s have n ot o v e r 

v a l u e d the d e p o s i t b u t on the c o n t r a r y a r e c o n s e r v a t i v e . I t 

would n o t be sound p r a c t i c e though t o up-grade the average 

grade o f the d e p o s i t on the b a s i s t h a t the c r o s s c u t grades 

a r e a c e r t a i n p e r c e n t h i g h e r than t h o s e o f the s u r f a c e c o r e 

h o l e s c u t t i n g t h e a r e a . However, assuming t h a t the c r o s s c u t 

has an are a o f i n f l u e n c e e x t e n d i n g t o 400 f e e t t o t h e n o r t h 

and t o t h e s o u t h ( t h a t i s t o the l i m i t s o f the h o r i z o n t a l 

c o r e h o l e s on the c r o s s c u t l e v e l ) and up t o 200 f e e t v e r t i 

c a l l y above and below, the n i t would have an i n f l u e n c e on the 

Hole 9, from 630 t o 660 f e e t . I f t h e s e t h r e e 

The c o n c l u s i o n i s drawn from t h e s e f i g u r e s t h a t t h e 
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grades o f about o n e - t h i r d o f the tonnage t o be mined i n the 

f i r s t f i v e y e a r s . 

3. A c c u r a c y o f the A n a l y s e s 

Both the copper and molybdenum are p r e s e n t i n lower 

amounts than what are r e f e r r e d t o as "low grade" d e p o s i t s o f 

t h e s e m e t a l s . The a c c u r a c y of t h e methods of b u l k s a m p l i n g , 

sample p r e p a r a t i o n and c h e m i c a l a n a l y s i s a r e o b v i o u s l y i m p o r t a n t 

A s t u d y o f t h e d a t a from a l l s o u r c e s i n d i c a t e s t h a t from the 

s t a n d p o i n t o f b u l k s a m p l i n g , sample p r e p a r a t i o n and c h e m i c a l 

a n a l y s e s , the average grades s h o u l d be a c c u r a t e w i t h i n 0.01 per 

c e n t t o t a l copper and 0.002 per c e n t t o t a l molybdenum, or w i t h i n 

2 p e r c e n t and 12 per c e n t o f the c o n t a i n e d amount o f t h e s e meta 

4. D i l u t i o n 

The e s t i m a t e d grades of the s u l p h i d e m a t e r i a l a r e 

s u b j e c t t o d i l u t i o n d u r i n g m i n i n g . One s o u r c e of d i l u t i o n 

may be the low grade bands of m a t e r i a l w i t h i n the d e p o s i t 

w h i c h have been s e g r e g a t e d i n the e s t i m a t e s from the m a t e r i a l 

t h a t i s e x p e c t e d t o go t o the c o n c e n t r a t o r . Some of t h i s low 

grade m a t e r i a l o f c o u r s e has been i n c l u d e d i n c o m p o s i t i n g the 

d e p o s i t i n t o 80 f o o t cubes. Whether t h i s i s an adequate 

amount of d i l u t i o n s h o u l d be d e t e r m i n e d by the m i n i n g d e p a r t 

ment. There a l s o may be d i l u t i o n from the w a l l s of the p i t , 

and from near s u r f a c e a r e a s where o x i d a t i o n e x tends t o g r e a t e r 
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d e p t h t h a n e s t i m a t e d . The p r i n c i p a l d i l u t i o n , however, w i l l 

be from i n t e r n a l waste and i t s c o n t r o l w i l l depend upon the 

c a r e t a k e n by the s h o v e l o p e r a t o r s and t h e i r s u p e r v i s o r s , 

and the grade c o n t r o l p e r s o n n e l . 

The s k i l l o f the o p e r a t i n g s t a f f i n c o n t r o l l i n g 

d i l u t i o n may have a g r e a t e r e f f e c t on the grade of m a t e r i a l 

p r o c e s s e d t h a n v a r i a t i o n s due t o l o s s o f c o r e i n s u r f a c e h o l e s 

on w h i c h t h e e s t i m a t e s have been b a s e d . 

5. V a r i a t i o n i n Grade and R ecovery o f Molybdenum 

The e a s t e r n p a r t o f t h e d e p o s i t has a much h i g h e r 

molybdenum c o n t e n t t h a n t h e c e n t r a l and w e s t e r n p a r t s . F o r 

example, c r o s s c u t west rounds 6 t o 45 (240 f e e t ) c o n t a i n e d 

an average o f 0.038 per c e n t t o t a l molybdenum, w h i l e t h e 

rounds 46 t o 94 (265 f e e t ) averaged 0.010 p e r c e n t molybdenum. 

No f l o t a t i o n t e s t s a r e r e p o r t e d t o have been r u n on m a t e r i a l 

c o n t a i n i n g 0.010 p e r c e n t t o t a l molybdenum o r l e s s . Hence the 

p e r c e n t a g e o f r e c o v e r y from m a t e r i a l o f t h i s grade i s n o t 

known. T h i s s h o u l d be c o n s i d e r e d i n f e a s i b i l i t y s t u d i e s b e f o r e 

a s s i g n i n g d o l l a r v a l u e s t o the amount of molybdenum t h a t m i g h t 

be r e c o v e r e d from the lower grade p a r t s of t h e d e p o s i t . 

Near th e s u r f a c e some, and i n p l a c e s , most of t h e 

molybdenum s u l p h i d e has been a l t e r e d by w e a t h e r i n g t o t h e 

" o x i d e " or " s o l u b l e " form, t h e p e r c e n t a g e d e c r e a s i n g downward. 
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A co m p o s i t e p r e p a r e d from e v e r y t e n t h round o f t h e c r o s s c u t 

showed a minor amount of molybdenum i n o x i d e form. However, 

the amounts o f molybdenum, i n t h i s f orm, as shown by the r e s u l t s 

o f t h e p i l o t p l a n t t e s t s s h o u l d be used i n s t u d i e s as t h e y would 

be more r e p r e s e n t a t i v e . The e f f e c t o f the p r e s e n c e o f o x i d e o f 

molybdenum on p r o d u c t i o n d u r i n g t h e f i r s t two or t h r e e y e a r s 

s h o u l d be c o n s i d e r e d s i n c e t h i s m a t e r i a l i s n o t r e a d i l y r e c o v e r 

a b l e w i t h o u t s p e c i a l t r e a t m e n t . 

6. Oxide M a t e r i a l 

The tonnage and grade o f t h e n e a r - s u r f a c e m a t e r i a l i n 

th e o x i d i z e d or weathered zone o v e r l y i n g t he s u l p h i d e zone have 

n o t been a d e q u a t e l y e s t a b l i s h e d . The d r i l l h o l e s a r e t o o f a r 

a p a r t t o d e l i n e a t e or a c c u r a t e l y sample m a t e r i a l t h a t v a r i e s so 

e r r a t i c a l l y i n t h i c k n e s s and grade. T h i s i s n o t a s e r i o u s m a t t e r 

a t t h i s t i m e s i n c e an economic method o f p r o c e s s i n g t h e m a t e r i a l 

has n o t y e t been worked o u t . The h i g h e r grade m a t e r i a l s h o u l d 

be s t o c k p i l e d f o r p o s s i b l e f u t u r e t r e a t m e n t . 

7. E f f e c t o f F r a c t u r i n g on M i n i n g 

G e o l o g i c a l maps o f t h e c r o s s c u t show over 180 f a u l t s 

r a n g i n g i n w i d t h from one t o s i x i n c h e s i n a d i s t a n c e o f 1400 

f e e t , or an average o f one e v e r y e i g h t f e e t . Most o f t h e s e 

c o n t a i n gouge, o r c l a y , and may c o n t a i n m o l y b d e n i t e , a n a t u r a l 

l u b r i c a n t . B oth t h e c l a y and m o l y b d e n i t e make t h e r o c k incom

p e t e n t and i n c r e a s e the p o s s i b i l i t y o f movement, a te n d e n c y 

t h a t i s s u b s t a n t i a l l y i n c r e a s e d by w a t e r . I n a d d i t i o n t o the 
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f a u l t s t h e r e a r e abundant f r a c t u r e s , and as a r e s u l t o f t h e s e 

f e a t u r e s , t h e r o c k t e n ds t o b r e a k r e a d i l y , a f a c t a t t e s t e d t o 

by t h e e x t e n s i v e s l o u g h i n g i n t h e underground w o r k i n g s . The 

inc o m p e t e n t c h a r a c t e r of t h e r o c k w i l l a f f e c t n o t o n l y s l o p e 

s t a b i l i t y b u t the c o n s t r u c t i o n , l o c a t i o n and maintenance o f 

r o a d s . 

8. Achievement o f O b j e c t i v e s o f Program 

I t i s c o n s i d e r e d t h a t t he o b j e c t i v e s o r i g i n a l l y 

p l a n n e d f o r t h e underground program have been l a r g e l y 

a c h i e v e d as t o b u l k s a m p l i n g and g e o l o g y . A d d i t i o n a l c o r e 

d r i l l i n g and, o r , underground work i s n o t l i k e l y t o change 

average grades or. c o n f i r m t o a much g r e a t e r degree t h e h o l e 

t o h o l e c o r r e l a t i o n o f t h e m i n e r a l i z a t i o n . Some i n f o r m a t i o n 

i s l a c k i n g i n a r e a s beyond t h e ends o f t h e c r o s s c u t p a r t i c u 

l a r l y on t h e west s i d e o f t h e d e p o s i t b u t t h i s a f f e c t s o n l y 

a minor a r e a . 

Some f i f t e e n t h ousand t o n s o f m a t e r i a l from t h e 

underground w o r k i n g s have been s y s t e m a t i c a l l y s t o c k p i l e d near 

the p i l o t p l a n t f o r f u t u r e use i f r e q u i r e d . 
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GENERAL COMMENTS 

1. S a m p l i n g and A s s a y i n g 

E v e r y p r e c a u t i o n appears t o have been t a k e n i n s u r f a c e 

c o r e d r i l l i n g t o o b t a i n the h i g h e s t p o s s i b l e p e r c e n t a g e of c o r e 

r e c o v e r y . D e s p i t e t h i s , c o r e r e c o v e r y , b a s e d on l e n g t h , averaged 

o n l y 94.3 p e r c e n t . R e c o v e r y i n t h e 10 underground h o l e s a v e r 

aged 89.7 per c e n t by l e n g t h b u t o n l y 83.1 per c e n t by w e i g h t . 

Mud was used as a d r i l l i n g f l u i d because t h i s method r e s u l t e d 

i n the b e s t c o r e r e c o v e r y . However, i t s use meant t h a t s l u d g e 

samples c o u l d n o t be t a k e n and hence grade c o u l d o n l y be d e t e r 

mined from c o r e a l o n e . The c o r e l o s s was due t o the p r e s e n c e 

of c o n s i d e r a b l e c l a y - l i k e m a t e r i a l (gouge, k a o l i n and f i n e mica) 

r e s u l t i n g from f a u l t i n g or r o c k a l t e r a t i o n , and t o c l o s e l y 

spaced f r a c t u r e s , p a r t i c u l a r l y i n q u a r t z v e i n s . 

The c o r e s , 1-7/8 i n c h e s i n d i a m e t e r were s p l i t , or 

d i v i d e d where s o f t , i n h a l f , one h a l f b e i n g s e n t f o r a n a l y s i s and 

t h e o t h e r b e i n g r e t a i n e d i n c o r e boxes f o r r e f e r e n c e or m e t a l l u r g 

i c a l t e s t s . Sample l e n g t h s were 10 f e e t . To e s t a b l i s h whether 

t h i s was an a c c e p t a b l e method the r e m a i n i n g h a l f o f 2086 f e e t of 

c o r e was a l s o a n a l y s e d . There was a d i f f e r e n c e of o n l y 0.02 per 

c e n t t o t a l copper and 0.002 t o t a l molybdenum between th e averages 

of the two h a l v e s o f t h e c o r e s , or 5 per c e n t o f the amount of 

c o n t a i n e d copper and 12 per c e n t of the c o n t a i n e d molybdenum. 
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The c o n c l u s i o n , t h e r e f o r e , i s t h a t one h a l f o f the c o r e s d i d 

p r o v i d e a r e p r e s e n t a t i v e sample. 

P u l p samples f o r a n a l y s i s were p r e p a r e d from t he s u r 

f a c e c o r e s f i r s t a t E l l i o t Lake and l a t e r a t the mine l a b o r a 

t o r y . In each p l a c e t he c o r e sample was re d u c e d t o a one or 

two pound sample w h i c h was p u l v e r i z e d t o minus 8C or 100 mesh. 

Two o r t h r e e samples were t a k e n from t h i s p u l p f o r a n a l y s e s . 

From h o l e s 8 t o 42 each p u l p was p r e p a r e d and a n a l y z e d a t 

E l l i o t Lake f o r t o t a l copper and MoS 2/ the s o l u b l e molybdenum 

h a v i n g been removed. A d u p l i c a t e p u l p of e v e r y f i f t h sample 

was s e n t t o C o a s t E l d r i d g e , an independent l a b o r a t o r y i n 

Vancouver f o r c h e c k i n g . From h o l e s 42 t o 87 the p u l p s were 

p r e p a r e d and a n a l y z e d a t the mine w i t h e v e r y f i f t h sample b e i n g 

checked by E l l i o t Lake and C o a s t E l d r i d g e e x c e p t t h a t E l l i o t 

Lake c o n t i n u e d t o de t e r m i n e M0S2 t o h o l e 65. For the 10 h o r i 

z o n t a l underground c o r e h o l e s , t he samples were p r e p a r e d and 

a n a l y z e d by t h e mine l a b o r a t o r y w i t h check a n a l y s i s o f e v e r y 

p u l p b e i n g done by C o a s t E l d r i d g e w i t h r e f e r e e samples b e i n g 

done by E l l i o t Lake. Sample p r e p a r a t i o n o f c o r e s from s u r f a c e 

h o l e s appears t o have been s a t i s f a c t o r y . The average grades o f 

c o r e samples r e p o r t e d by the t h r e e l a b o r a t o r i e s were -
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COPPER 
% T o t a l Copper 

NUMBER OF 

HOLE NO. SAMPLES LORNEX ELLIOT LAKE COAST ELDRIDGE 

8 t o 40 566 - 0.379 0.390 

41 t o 72 174 0.295 0.284 0.306 

41 t o 87* 216 0.314 - 0.323 

*No C o a s t E l d r i d g e a s s a y s from H o l e s 70, 73 t o 77 i n c l u s i v e . 
Hence t h e s e h o l e s have been o m i t t e d . 

MOLYBDENUM 
% Mo. % Mo. 

8 t o 72 861 - 0.0114 0.0138 
( s u l p h i d e o n l y ) ( T o t a l ) 

The c o n c l u s i o n i s drawn from t h i s t a b l e t h a t the a v e r 

age grades c a l c u l a t e d from a l a r g e number o f t h e s e c o r e a n a l y s e s 

are a c c u r a t e . 

The t h r e e l a b o r a t o r i e s used s t a n d a r d b u t somewhat 

d i f f e r e n t methods o f a n a l y s e s and equipment. The r e s u l t s 

i n d i c a t e t h e average of t h e a n a l y s e s r e p o r t e d by the t h r e e 

l a b o r a t o r i e s f o r 778 samples showed a maximum d i f f e r e n c e o f 

0.02 per c e n t t o t a l copper. About 65 per c e n t o f t h e t o t a l 

number o f a n a l y s e s d i f f e r e d by 0.02 per c e n t copper or l e s s 

w h i l e 90 per c e n t o f them d i f f e r e d by l e s s t h a n 0.05 per c e n t 

c o p p e r . In the case o f molybdenum t h e averages o f the a n a l y s e s 

by E l l i o t Lake and C o a s t E l d r i d g e showed an average d i f f e r e n c e 

o f 0.0024 p e r c e n t molybdenum. About 67 p e r c e n t o f t h e 

a n a l y s e s d i f f e r e d by 0.003 per c e n t molybdenum o r l e s s w h i l e 
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90 per c e n t d i f f e r e d by 0.006 per c e n t molybdenum or l e s s . P a r t 

o f t h e s e d i f f e r e n c e s may be because E l l i o t Lake up t o h o l e 72 

l e a c h e d out the s o l u b l e molybdenum b e f o r e making the d e t e r m i n 

a t i o n . Thus i t s r e s u l t s show o n l y t h e molybdenum i n s u l p h i d e 

form. 

2. Core D r i l l i n g 

The e s t i m a t e s o f m i n e r a l i z e d m a t e r i a l g i v e n on Page 1 

were based on 66 c o r e h o l e s t o t a l l i n g 74,044 f e e t d r i l l e d from 

s u r f a c e . These h o l e s were i n c l i n e d m o s t l y a t 60 degrees t o t h e 

west and were d r i l l e d on s e c t i o n s o r i e n t e d a c r o s s the l o n g a x i s 

o f the d e p o s i t , the s e c t i o n s b e i n g spaced 400 f e e t a p a r t . Most 

s e c t i o n s c o n t a i n e d from f o u r t o e i g h t h o l e s , t h e c o l l a r s o f 

w h i c h were spaced 350 t o 400 f e e t a p a r t . The c o l l a r s o f the 

h o l e s were t h u s r o u g h l y a t the c o r n e r s o f 400 f o o t s q u a r e s . 

Taken i n c o n j u n c t i o n w i t h t h e underground b u l k s a m p l i n g and c o r e 

d r i l l i n g program i t i s c o n s i d e r e d t h a t an adequate number of 

h o l e s and f o o t a g e o f d r i l l i n g have been done f o r e s t a b l i s h i n g 

t h e tonnage and grade t o t h e e x t e n t r e q u i r e d f o r a f e a s i b i l i t y 

s t u d y . Because o f t h e amount of c o r e t h a t i s l o s t i n d r i l l i n g , 

a d d i t i o n a l h o l e s would n o t e s t a b l i s h t h e grade more f i r m l y . 

The r e s u l t s o f t h e underground c o r e d r i l l i n g i n d i c a t e t h a t 

a d d i t i o n a l h o l e s a l o n g i n t e r m e d i a t e s e c t i o n s a r e n o t l i k e l y t o 

change th e p r e s e n t h o l e t o h o l e c o r r e l a t i o n t o any i m p o r t a n t 

e x t e n t . 
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3. Overburden and O xide Zone 

The s u l p h i d e - m i n e r a l i z e d zone i s o v e r l a i n i r r e g u l a r l y 

by v a r i a b l e t h i c k n e s s e s o f weathered or " o x i d e " m a t e r i a l . In 

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

t h e weathered m a t e r i a l was removed by the g l a c i e r . O v e r l y i n g 

a l l b e d r o c k now i s a m a n t l e o f g l a c i a l d e b r i s composed of sand, 

g r a v e l and c l a y v a r y i n g from 20 t o 200 f e e t t h i c k . 

Because o f the b r o k e n c h a r a c t e r o f t h e r o c k i n the 

w eathered zone, i t i s v e r y d i f f i c u l t , even w i t h c o r i n g , t o 

d e t e r m i n e th e l o c a t i o n o f t h e t o p and bottom o f t h e o x i d e zone, 

or t h e t o p o f t h e s u l p h i d e zone. Fo r t h e same r e a s o n i t was 

n o t p o s s i b l e t o o b t a i n r e p r e s e n t a t i v e samples f o r a n a l y s i s 

because t h e r e was u s u a l l y some s a l t i n g by m a t e r i a l c a v i n g i n t o 

the h o l e from above. 

The Company used s e v e r a l t y p e s o f p e r c u s s i o n d r i l l i n g , 

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

p r o v i d e d t h e most r e l i a b l e r e s u l t s . A s e i s m i c s u r v e y was a l s o 

r u n over t h e d e p o s i t i n an e f f o r t t o d e l i n e a t e more a c c u r a t e l y 

the l o c a t i o n of the t o p o f t h e s o l i d r o c k . W h i l e r e s u l t s con

f i r m e d i n a g e n e r a l way t h o s e of t h e d r i l l i n g , t h e y added l i t t l e 

more a c c u r a t e d a t a . 

T e s t s r u n i n the p i l o t f l o t a t i o n p l a n t on o x i d i z e d 

m a t e r i a l from the s m a l l open p i t showed t h a t o x i d i z e d m a t e r i a l 
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i n t e r f e r e d w i t h the f l o t a t i o n o f the copper and molybdenum 

s u l p h i d e m i n e r a l s . For t h i s r e a s o n the t o p o f t h e s u l p h i d e 

zone was t a k e n where th e s o l u b l e copper c o n t e n t was l e s s t h a n 

20 p e r c e n t o f the t o t a l copper i n t h e sample. 

tonnage and grade o f the o x i d e m a t e r i a l w i t h the a c c u r a c y r e 

q u i r e d f o r a f e a s i b i l i t y s t u d y . A h o l e s p a c i n g o f 100 f e e t 

between h o l e s would p r o b a b l y be r e q u i r e d as compared t o the 

p r e s e n t 400 f o o t s p a c i n g . However, an economic p r o c e s s f o r 

t r e a t i n g t h e o x i d e m a t e r i a l has n o t y e t been worked o u t . For 

t h e p r e s e n t , t h e r e f o r e , the o x i d e m a t e r i a l s h o u l d be s e p a r a t e l y 

s t o c k p i l e d f o r p o s s i b l e t r e a t m e n t i n t h e f u t u r e . The f o l l o w i n g 

e s t i m a t e s a r e p o s s i b l e : 

I n s u f f i c i e n t d r i l l i n g has been done t o e s t a b l i s h the 

RIOCANEX' ESTIMATES OF OXIDE MATERIAL 

C a t e g o r y S h o r t Tons 
% T o t a l 
. Cu. 

% S o l u b l e 
Cu. 

(a) G r e a t e r t h a n 50% 
a c i d s o l u b l e u s i n g 
c u t - o f f o f 0.25% Cu. 
and above. 

13,086,000 0.50 0.38 

(b) 20 t o 50% a c i d s o l u b l e 
w i t h no c u t - o f f . 

4,814,000 0.48 0.135 

(c) G r e a t e r t h a n 50% a c i d 
s o l u b l e b u t l e s s t h a n 
0.25% t o t a l Cu. 

3,583,000 No grade e s t i m a t e d 



B E H R E D O L B E A R & C O M P A N Y . I N C . - 14 -

4. B u l k Sampling P l a n t 

A l l o f the r o c k from the s h a f t , c r o s s c u t and some o f 

t h a t from the N o r t h and South D r i v e s was p u t t h r o u g h the b u l k 

s a m p l i n g p l a n t on s u r f a c e . In t h i s p l a n t a l l t h e r o c k was 

c r u s h e d t o minus 3/8 s i z e and a t e n t h removed. T h i s t e n t h was 

c r u s h e d t o minus 1/4 i n c h and a t e n t h removed. T h i s t e n t h was 

then c r u s h e d t o minus 10 mesh and a t e n t h c u t out f o r a l a b o r 

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

c a l l y w e i g h i n g 0.1 per c e n t o f the head sample. That i s , a 

sample w e i g h i n g 80 pounds was c u t from a 40 t o n underground 

r o u n d . In a c t u a l p r a c t i c e the r a t i o s v a r i e d s l i g h t l y from time 

t o t i m e and the f i n a l sample g e n e r a l l y r e p r e s e n t e d from 0.12 

t o 0.15 per c e n t by w e i g h t o f the head sample. O c c a s i o n a l l y 

c o n s i d e r a b l y more than 40 to n s was r u n t h r o u g h as one bench or 

round due t o s l o u g h i n g o f f the w a l l s and as a r e s u l t t he f i n a l 

samples weighed as much as 300 pounds. S c r e e n a n a l y s e s made 

w e e k l y o f the f i n a l samples showed t h a t g e n e r a l l y over 90 p e r 

c e n t was l e s s than 10 mesh i n s i z e . When i t was found l e s s 

t h a n t h i s a d j u s t m e n t s were made t o the s p a c i n g o f the r o l l s . 

P e r i o d i c a l l y t e s t r u n s o f a t o n or so were r u n t h r o u g h the 

p l a n t t o make su r e t h a t t he f i n a l c u t was i n t h e p r o p e r r a t i o . 

Four underground rounds were r u n t h r o u g h the s a m p l i n g p l a n t 

t w i c e . A n a l y s e s o f t h r e e samples produced agreed w i t h i n 0.02 

per c e n t t o t a l c o pper, w h i c h was c o n s i d e r e d a s a t i s f a c t o r y chec 

The two samples from the f o u r t h r u n - S h a f t Bench No. 14, 
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d i f f e r e d by 0.05 per c e n t copper, the two grades b e i n g 0.89 

and 0.84 per c e n t . The b u l k s a m p l i n g p l a n t f u n c t i o n e d s a t i s 

f a c t o r i l y . I t s o p e r a t i o n s were p e r i o d i c a l l y checked by Behre 

D o l b e a r . 

I t i s c o n s i d e r e d t h a t the samples produced by the 

b u l k s a m p l i n g p l a n t were v e r y a c c u r a t e and r e p r e s e n t a t i v e o f 

the r o c k c u t by t h e c r o s s c u t . 

The 80 pound or so sample from the b u l k s a m p l i n g 

p l a n t , a f t e r d r y i n g , was r e d u c e d i n volume by a Jones R i f f l e r 

t o about 10 pounds. T h i s sample was t h e n c r u s h e d t o about 

20 mesh i n a g y r a t o r y c r u s h e r . The 20 mesh m a t e r i a l was then 

r i f f l e d down t o a one t o two pound sample w h i c h was t h e n p u l v e r 

i z e d u n t i l i t a l l p a s s e d t h r o u g h a 100 mesh s c r e e n . I t was 

from t h i s p u l v e r i z e d sample t h a t the samples f o r a n a l y s e s were 

t a k e n . 

The s t a n d a r d p r a c t i c e was t o a n a l y z e one sample o f 

the p u l p a t the mine and t o send one t o C o a s t E l d r i d g e i n 

Vancouver f o r check a n a l y s e s . I f the a n a l y s e s d i d n o t agree 

w i t h i n 5 per c e n t o f the t o t a l copper c o n t e n t i f above 0.20 

per c e n t t o t a l copper or 10 per c e n t i f below, and w i t h i n 10 

per c e n t o f the t o t a l molybdenum c o n t e n t i f above 0.005 per 

c e n t t o t a l molybdenum or 100 per c e n t i f below 0.005 per c e n t , 

then t h e mine r e - a n a l y z e d the sample. I f i t s second a n a l y s i s 

d i d n o t agree w i t h t h e C o a s t E l d r i d g e a n a l y s i s w i t h i n t h e s e 

t o l e r a n c e s , a sample of the p u l p was then s e n t t o E l l i o t Lake 
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f o r r e f e r e e a n a l y s i s . As a f u r t h e r check Behre D o l b e a r p e r i o d i 

c a l l y c u t samples from th e p u l p s i n d e p e n d e n t l y as t h e y were 

b e i n g p r e p a r e d and had t h e s e a n a l y z e d by L u c i u s P i t k i n , I n c . i n 

New Y o r k . The average grades o f 1408 f e e t o f c r o s s c u t d e t e r 

mined by the mine and C o a s t E l d r i d g e l a b o r a t o r i e s d i f f e r e d by 

o n l y 0.0035 per c e n t t o t a l copper and 0.0003 per c e n t t o t a l 

molybdenum. The method of sample p r e p a r a t i o n and t h e a n a l y t i c a l 

r e s u l t s may t h e r e f o r e be a c c e p t e d w i t h t h e c o n f i d e n c e t h a t t h e y 

a r e r e p r e s e n t a t i v e . 

The p a r t s o f the N o r t h and South D r i v e s t h a t were n o t 

p u t t h r o u g h the b u l k s a m p l i n g p l a n t were c a r - s a m p l e d . A t e s t 

program r u n i n t h e main c r o s s c u t comparing th e r e s u l t s o f c a r -

s a m p l i n g w i t h t h o s e o f t h e b u l k s a m p l i n g p l a n t showed a d i f f e r 

ence o f o n l y 0.02 p e r c e n t t o t a l c o p p e r . C a r - s a m p l i n g i s 

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

number of samples. 

The e x c e s s i v e s l o u g h i n g from t h e w a l l s made c o n d i t i o n s 

t o o dangerous f o r t h e t a k i n g o f c h i p or c h a n n e l samples. I t 

was a l s o n o t p o s s i b l e t o o b t a i n r e p r e s e n t a t i v e samples of s l u d g e 

from the f a c e h o l e s because of the e x c e s s i v e amount o f c l a y or 

gouge i n the r o c k . 

T h i s underground program as c o m p l e t e d , d e s p i t e d i f f i 

c u l t i e s , i s c o n s i d e r e d t o have a c h i e v e d t h e o r i g i n a l o b j e c t i v e s 
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as t o b u l k s a m p l i n g and g e o l o g y . 

5. Underground Program 

The o r i g i n a l underground program e n v i s i o n e d a 550 

f o o t s h a f t , from w h i c h 3000 f e e t o f c r o s s cut t i n g was t o be 

done on the 500 f o o t l e v e l . Two hundred f e e t o f r a i s i n g was 

t o be done i n a h i g h grade zone and 100 f e e t i n a lower grade 

zone up c o r e h o l e s w h i c h had a l r e a d y been d r i l l e d from s u r f a c e . 

The o b j e c t i v e s , from a g e o l o g i c a l s t a n d p o i n t , were t o check 

the a c c u r a c y o f t h e s u r f a c e diamond d r i l l c o r e s a m p l i n g r e s u l t s , 

and t o d e t e r m i n e p a r t i c u l a r l y whether any b i a s e x i s t e d . T h i s 

underground program had t o be m o d i f i e d because the v e r y b r o k e n 

and f r i a b l e c h a r a c t e r o f the r o c k n e c e s s i t a t e d the a l m o s t 

complete s u p p o r t of the w o r k i n g s i n o r d e r t o i n s u r e s a f e work

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

and d o u b l e d t h e l e n g t h o f t i m e r e q u i r e d t o mine a round. The 

i d e a o f r a i s i n g had t o be abandoned because i t was c o n s i d e r e d 

t o o dangerous. I n s t e a d , d r i f t s were d r i v e n 400 f e e t t o the 

n o r t h t o s e c t i o n 15N and t o the s o u t h t o s e c t i o n 7N from the 

c e n t r a l p a r t o f the c r o s s c u t . From t h e s e d r i f t s 7 h o r i z o n t a l 

c o r e h o l e s were d r i l l e d t o t h e e a s t and west a t 200 f o o t i n t e r 

v a l s t o check the assumed c o n t i n u i t y of the g e o l o g y i n a n o r t h -

s o u t h d i r e c t i o n . Core h o l e s were a l s o d r i l l e d ahead o f the 

s h a f t (No. 36) and c r o s s c u t (Nos. U - l , U-2, U-6) and the c o r e s 

sampled a t i n t e r v a l s c o r r e s p o n d i n g t o the rounds i n the work

i n g . 
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The program as f i n a l l y c o m p l e t e d c o n s i s t e d of 1674 

f e e t o f c r o s s c u t t i n g , 873 f e e t o f d r i f t i n g and 5300 f e e t o f 

h o r i z o n t a l c o r e h o l e s i n an a r e a a p p r o x i m a t e l y 1700 f e e t e a s t -

west and 800 f e e t n o r t h - s o u t h , i n a d d i t i o n t o t h e 550 f o o t 

s h a f t c o r e h o l e . 

A l l t h e w o r k i n g s were m e t i c u l o u s l y mapped g e o l o g i c a l l y 

and the r e s u l t s p l o t t e d on p l a n s and s e c t i o n s on a s c a l e o f 1 

i n c h t o 10 f e e t . An a t t e m p t was made t o c h a n n e l - s a m p l e the 

w a l l s b u t t h i s was abandoned because i t was t o o dangerous. 

S i m i l a r l y , t h e t a k i n g o f s l u d g e samples from t h e c o r e h o l e s and 

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

The h o s t r o c k i n w h i c h the d e p o s i t o c c u r s o r i g i n a l l y 

appears t o have been a r e l a t i v e l y homogenous f o r m a t i o n . The 

copper-molybdenum m i n e r a l i z a t i o n was i n t r o d u c e d i n t o t h e s o l i d 

r o c k a l o n g f r a c t u r e s and f a u l t s . G e o l o g i c a l mapping of the 

c r o s s c u t i n d i c a t e s t h a t t h e r e a r e s e v e r a l s e t s of f a u l t s and 

f r a c t u r e s w i t h d i f f e r e n t d i p s and s t r i k e s . The major t r e n d 

however i s i n a n o r t h - s o u t h d i r e c t i o n w i t h a s t e e p g e n e r a l d i p 

t o t h e e a s t . U s i n g t h e s e d i r e c t i o n s as a b a s i s , the Company's 

g e o l o g i s t s j o i n e d zones o f s i m i l a r g r a d e , as shown by t h e 

s u r f a c e c o r e h o l e s , f i r s t on v e r t i c a l c r o s s s e c t i o n s 400 f e e t 

a p a r t and t h e n on h o r i z o n t a l p l a n s 80 f e e t a p a r t v e r t i c a l l y . 

I t was f o u n d t h a t d e f i n i t e zones of s i m i l a r copper grade, from 

a few t e n s o f f e e t up t o two hundred f e e t wide, c o u l d be t r a c e d 

f o r the e n t i r e l e n g t h of t h e d e p o s i t from s e c t i o n t o s e c t i o n . 
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R e s u l t s o f the underground h o r i z o n t a l c o r e h o l e s have shown 

t h a t t h e s e c o r r e l a t i o n s , c a l l e d "Trends" a r e s u f f i c i e n t l y -

c o n s i s t e n t t o form t h e b a s i s f o r c a l c u l a t i n g t he average 

grade o f t h e d e p o s i t . 

The average grade shown by t h e b u l k s a m p l i n g o f 

some 13,000 to n s from t h e c r o s s c u t was 0.465 per c e n t t o t a l 

copper and 0.017 p e r c e n t t o t a l molybdenum. The grade o f t h i s 

a r ea as c a l c u l a t e d from the e i g h t s u r f a c e c o r e h o l e s c u t t i n g 

a c r o s s i t i s 0.423 per c e n t t o t a l copper and 0.0137 per c e n t 

t o t a l m o l y b d e n u m ^ ) . The grades shown by t h e b u l k s a m p l i n g 

o f t h e c r o s s c u t a r e c o n s i d e r e d t o be r e p r e s e n t a t i v e . Hence 

copper and molybdenum grades c a l c u l a t e d from the s u r f a c e c o r e 

h o l e s a r e t o o low, p r o b a b l y due t o t h e l o s s o f v a l u a b l e con

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

The t h r e e c o r e h o l e s d r i l l e d ahead of the c r o s s c u t 

and sampled i n the same i n t e r v a l s as the c r o s s c u t rounds showed 

an average grade o f 0.514 p e r c e n t t o t a l copper and 0.0146 per 

c e n t t o t a l molybdenum over a l e n g t h o f 1330 f e e t . The grade o f 

the c r o s s c u t over t h e same l e n g t h was 0.521 per c e n t t o t a l 

copper and 0.0171 p e r c e n t t o t a l molybdenum. These f i g u r e s a r e 

(1) The b a s i c d a t a on w h i c h t h i s f i g u r e i s based i n c l u d e some 
a n a l y s e s made by E l l i o t Lake w h i c h d i d n o t i n c l u d e s o l u b l e 
molybdenum as d e s c r i b e d on Page 9. 
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i n c l o s e agreement and i n d i c a t e t h e s e c o r e h o l e r e s u l t s a r e 

r e a s o n a b l y a c c u r a t e . The h o l e s were d r i l l e d under s u p e r v i s i o n 

and as c a r e f u l l y as p o s s i b l e . W h i l e t h e r e was c o r e l o s t , i t 

a p p a r e n t l y was s o f t m a t e r i a l t h a t d i d n o t a f f e c t t h e g r a d e . 

Core r e c o v e r y was 89.7 per c e n t by l e n g t h and 83.1 per c e n t by 

w e i g h t . 

A c o m p a r i s o n o f the r e s u l t s from the h o r i z o n t a l c o r e 

h o l e s d r i l l e d e a s t - w e s t on s e c t i o n 15N (400 f e e t t o the n o r t h 

of t he c r o s s c u t ) and on s e c t i o n 7N (400 f e e t t o the south) 

w i t h t h o s e c a l c u l a t e d from t h e s u r f a c e c o r e h o l e s i s as 

f o l l o w s : 

S e c t i o n E-W D i s t a n c e % T o t a l Cu. % T o t a l Mo, 

15N Underground h o l e s 1154' 
S u r f a c e H o l e s 1154' 

D i f f e r e n c e 

7N - Underground H o l e s 1188* 
S u r f a c e H o l e s 1188' 

D i f f e r e n c e 

0.423 
0.384 
0.039 

0.489 
0.437 
0.052 

0. 0101 
0. 0146 
0. 0045 

0. 0160 
0. 0147 
0. 0013 

C o n s i d e r i n g a l l 10 underground h o l e s and a s s i g n i n g 

t h e g r a d e s o f the b u l k s a m p l i n g f o r gaps between h o l e s , the 

com p a r i s o n i s as f o l l o w s : 
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% T o t a l Cu % T o t a l Mo 

Underground H o l e s 5439' 0.459 0.0163 

A s s i g n e d ( c a l c u l a t e d 
from s u r f a c e h o l e s ) 

5439 (2) 0.422 0.0156 (1) 

D i f f e r e n c e 0.037 0.0007 

A l l e v i d e n c e t h e r e f o r e i n d i c a t e s t h a t the grades shown 

by s u r f a c e h o l e s i n t h e a r e a s i n v e s t i g a t e d by t h e underground 

work a r e low i n b o t h copper and molybdenum i f t h e c r o s s c u t 

grades a r e assumed t o be a c c u r a t e . 

6. Comments on R i o c a n e x ' Method of E s t i m a t i n g 

R i o c a n e x f i r s t d e v e l o p e d the grade or t r e n d zones from 

t h e v e r t i c a l c r o s s s e c t i o n s a l o n g w h i c h the s u r f a c e c o r e h o l e s 

had been d r i l l e d , by j o i n i n g groups o f a n a l y s e s o f s i m i l a r grade. 

The s e c t i o n s were 400 f e e t a p a r t n o r t h - s o u t h . The h o l e s were c o l 

l a r e d a t i n t e r v a l s o f 350 t o 400 f e e t i n the s e c t i o n s and d r i l l e d 

westward a t an a n g l e g e n e r a l l y o f 60 d e g r e e s . The t r e n d l i n e s 

were then drawn on h o r i z o n t a l p l a n s spaced a t 80 f e e t a p a r t 

(1) A f t e r e l i m i n a t i n g t h r e e a b n o r m a l l y h i g h samples, r e p r e s e n t 
i n g 30 f e e t o f c o r e and a v e r a g i n g 0.1842 p e r c e n t t o t a l 
molybdenum, from Hole 9, from 630 t o 660 f e e t . I f t h e s e 
t h r e e samples a r e i n c l u d e d the average becomes 0.0165 per 
c e n t t o t a l molybdenum. 

(2) The 5439 f e e t r e p r e s e n t the h o r i z o n t a l e q u i v a l e n t of an 
a p p r o x i m a t e l y e q u a l f o o t a g e i n c o r e h o l e s w h i c h has been 
p r o j e c t e d on t o the c r o s s c u t l e v e l . 

Tonnages and Grades 
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v e r t i c a l l y . The e s t i m a t e s g i v e n on Page 3 were based on t h e s e 

b a s i c d a t a as a p p l i e d t o p r o p o s e d P i t No. 15. 

Behre D o l b e a r made an e s t i m a t e by m e a s u r i n g a r e a s on 

the v e r t i c a l c r o s s s e c t i o n s and e s t i m a t i n g the grade on the b a s i s 

o f t h e t r e n d zones. The tonnage and grade on each s e c t i o n was 

t h e n assumed t o e x t e n d 200 f e e t t o t h e n o r t h and 200 f e e t t o t h e 

s o u t h . Behre D o l b e a r s ' average grades agreed w i t h t h o s e o f 

R i o c a n e x . The tonnage was 256 m i l l i o n t o n s as compared t o t h e 

274 m i l l i o n t o n s r e p o r t e d by R i o c a n e x . The R i o c a n e x e s t i m a t e 

o f tonnage i s t h e more c o r r e c t . 

R i o c a n e x ' e s t i m a t e s g i v e n on Page 1 may t h e r e f o r e be 

a c c e p t e d w i t h c o n f i d e n c e . 

A l l t h e s e e s t i m a t e s have been based on the a n a l y s e s 

from c o r e s o f t h e s u r f a c e h o l e s and hence a r e a c c u r a t e o n l y t o 

t h e e x t e n t t h a t t h e s e a n a l y s e s a r e r e p r e s e n t a t i v e . T h i s has 

been d i s c u s s e d on Pages 19 t o 21. 

7. Volume Per Ton 

R i o c a n e x has based i t s c a l c u l a t i o n s on the a s s u m p t i o n 

t h a t one s h o r t t o n o c c u p i e s 12.4 c u b i c f e e t . T h i s f a c t o r has 

been based on a s p e c i f i c g r a v i t y o f 2.58 w h i c h i s the average 

o f 675 d e t e r m i n a t i o n s c a r r i e d o u t on c o r e s and c h a r a c t e r samples 

from underground. A f a c t o r o f 13 c u b i c f e e t has been used f o r 

o x i d i z e d m a t e r i a l . 
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These f a c t o r s a r e c o n s i d e r e d s a t i s f a c t o r y from a 

p r a c t i c a l s t a n d p o i n t . 

8. R e d u c t i o n o f H i g h A n a l y s e s 

H i g h a n a l y s e s have n o t been r e d u c e d by R i o c a n e x i n 

e s t i m a t i n g average g r a d e s . T h i s i s c o n s i d e r e d sound p r a c t i c e 

as h i g h a n a l y s e s a r e v e r y seldom a b n o r m a l l y h i g h . In a l l Behre 

D o l b e a r s ' e s t i m a t e s o n l y t h r e e copper a n a l y s e s and t h r e e molyb

denum a n a l y s e s , a l l from c o r e h o l e s , were c o n s i d e r e d so 

a b n o r m a l l y h i g h as t o be e l i m i n a t e d from c a l c u l a t i o n s . I n each 

case t h e c o r e h o l e f o l l o w e d a narrow h i g h grade v e i n f o r an 

abnormal d i s t a n c e . 

New Y o r k , New Y o r k 
J u l y 29, 1968. 




