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Liard Copper Mine - Summary Report 
•f°.r.,J..?.0 Exploration. 
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Seraphim now gives the east zone the following d r i l l 
indicated ore reserves: 

a) 242-million tons averaging 0.418% Cu and 0.036 Mo52; 
s t r i p r a t i o 1:1; cut-off grade 0.30% Cu equivalent. 

or: 

b) 159-million tons of D.492% Cu and 0.041 Mo52; s t r i p r a t i o 2:1; 
cut-off grade 0.4% Cu equivalent. 

These r e s u l t s are i n t e r e s t i n g i f they can be canfirmed 
by f i l l - i n d r i l l i n g . 

S i l v e r Standard, not to be outdone, calculated inferred 
reserves of 330-million tons of s l i g h t l y below 0.50% Cu equivalent. 
A copy of Seraphirr^s report i s enclosed i n case they neglected to 
send you one. 

W. M. 5 i r o l a . 

WMVlk 
Encl. 
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S I L V E R STANDARD M I N E S L I M I T E D 
( N O N - P E R S O N A L L I A B I L I T Y ) 

February 2, 1970 

Mr. W.M. S i r o l a 
Kerr Addison Mines Ltd. 
402 - 1112 West Pender Street 
VANCOUVER, B.C. 

FEB 31970 

MINES LTD. 

Dear B i l l : 

I enclose f o r your information two copies of a 
short report by Dr. R.H. Seraphim which gives his assessment of 
the work c a r r i e d out to date at L i a r d Copper Mines. One of S i l v e r 
Standard's engineers has taken a s l i g h t l y d i f f e r e n t approach i n 
c a l c u l a t i n g i n f e r r e d reserves, and came up with 330 m i l l i o n tons 
of a grade s l i g h t l y below 0.50% combined. 

Yours very t r u l y , 

SILVER STANDARD MINES LTD. (N.P.L.) 

Executive Vice-President 

ACR:dn 
Encl. 
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INTRODUCTION 
This r e p o r t summarizes the r e s u l t s of 

Hecla's work f o r the 1969 season. The author v i s i t e d the 
property on September 9, 10, and 11, and has obtained the 
1969 engineering i n f o r m a t i o n from Hecla. The readers are 
assumed to be f a m i l i a r w i t h the property, or are r e f e r r e d 
to a complete r e p o r t of August, 1967 and a summary report 
of January, 1969. 

CLAIM HOLDINGS 

The claims c o n t r o l l e d by Hecla were increased 
to 321+. L i a r d Copper owns 9*+, Paramount Mining 39, and 
Hecla has staked 191- The boundary problem between L i a r d 
and Paramount was resol v e d during the year, and the Paramount 
claims are now a l l under o p t i o n . 
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WORK COMPLETED and COSTS 

The major expenditure continued to be f o r 
diamond d r i l l i n g ; 13s33^ f e e t were completed on L i a r d 
ground and 2,167 f e e t on Paramount ground f o r a t o t a l of 
15,501 f e e t . B u l l d o z e r t r e n c h i n g t o t a l l e d 2,500 l i n e a l 
f e e t . The m i n e r a l i z e d area and i t s environment were 
mapped g e o l o g i c a l l y at ^00 f e e t to the i n c h ; the map area 
i s approximately 10 miles by 10 m i l e s . The costs f o r the 
season are reported to be $WlO,000, of which $3^1,000 were 
spent on L i a r d ground and $69,000 on Paramount ground. 

GENERAL GEOLOGY 
The V shaped c o n f i g u r a t i o n of the m i n e r a l 

i z a t i o n , discussed i n the summary of 1968*s r e s u l t s , continues 
to appear v a l i d . The V i s open to the n o r t h . A no r t h to 
northwest t r e n d i n g b r e c c i a zone, c o n t a i n i n g higher grade 
m i n e r a l i z a t i o n , and l o c a t e d 5CC to 1000 f e e t west of the 
west limb of the V, was a l s o described i n t h i s previous 
r e p o r t , and has now been explored f u r t h e r . The east limb 
of the V has "been c a l l e d the East zone, t h ^ vest limb the 
C e n t r a l zone, and the b r e c c i a the West zone. 

The C e n t r a l and East zones are both very 
i r r e g u l a r * , the zone boundaries are g r a d a t i o n a l and masses 
w i t h l e s s than 0.2$ copper are found w i t h i n the zones. 
The East zone continued to maintain i t s width of approximately 
1000 f e e t , but i s of course wider where i t merges w i t h the 
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C e n t r a l zone at the south end of the V, This East limb 
i s now cr o s s - s e c t i o n e d by diamond d r i l l i n g a t 500 f o o t 
i n t e r v a l s from 1500 f e e t n o r t h (near the cap rock) to the 
j u n c t i o n area at 1000 f e e t south. M i n e r a l i z a t i o n i n three 
o l d (Asarco) and short holes at 2000 f e e t south i s encouraging 
enough to suggest that the 1J00 foot south s e c t i o n l i n e 
should be d r i l l e d . The East zone i s thus 3000 to 3500 f e e t 
l o n g . 

The C e n t r a l zone (west limb of the V) i s not 
as w e l l exposed or as w e l l d r i l l e d . L i t t l e or no d r i l l i n g 
has been completed on the 5 0 0 f o o t south and 5 0 0 f o o t north 
s e c t i o n l i n e s . The m i n e r a l i z a t i o n i s probably even more 
i r r e g u l a r than that i n the East zone,•and i n f a c t ; i t may 
w e l l prove to be a s e r i e s of en echelon lenses r a t h e r than 
a continuous s t r u c t u r e . I t appears to be 2 5 0 0 to 3 0 0 0 f e e t 
l o n g , merging w i t h the East zone at the south end, and i s 
e i t h e r cut o f f by or swings around h i g h l y f e l d s p a t h i z e d 
but barren rocks i n two short holes d r i l l e d on the northern 
p r o j e c t i o n * • 

The West| or B r e c c i a zone was cut by two new 
holes i n 1969, but n e i t h e r of these gave i n t e r s e c t i o n s 
comparable to those obtained i n previous d r i l l i n g , . The 
southmqst new hole ( 5 0 0 f e e t south of I960 d r i l l i n g ) 
i n t e r c e p t e d only 2 0 f e e t of the zone (2.89$ Cu - 0.19$ MoS 2) 
before c o r i n g a long s e c t i o n of f a u l t gouge. The northmost 
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new hole ( 5 0 0 f e e t n o r t h of 1968 d r i l l i n g ) cut a good width 
of b r e c c i a , but the contained m i n e r a l i z a t i o n i s predominantly 
p y r i t e . However, s i m i l a r b r e c c i a w i t h copper m i n e r a l i z a t i o n 
was i n t e r c e p t e d i n the Paramount d r i l l i n g 2800 f e e t n o r t h 
of, and on trend of, the northmost exposure on L i a r d ground. 
The i n t e r v e n i n g ground i s without outcrop or d r i l l h o l e s . 

TONS and GRADE 
Now that, the c o n t i n u i t y of m i n e r a l i z a t i o n i n 

the East zone i s f a i r l y w e l l e s t a b l i s h e d by the d r i l l i n g 
on 5 0 0 f o o t s e c t i o n i n t e r v a l s , an estimate of the i n d i c a t e d 
reserves has been completed. A pro forma p i t was l a i d out to 
encompass both the East and C e n t r a l zones ( i . e . ) the 'V1. 
The p i t i s roughly oval shaped, «+800 fe e t i n longest 
dimension (north-south) and 3800 f e e t i n maximum width. The 
p i t w a l l s are assumed to average H5 degrees on slope. The 
f l o o r e l e v a t i o n v a r i e s from s e c t i o n to s e c t i o n , depending on 
the depth of d r i l l i n g or i n t e r s e c t i o n of sub-ore m a t e r i a l 
but was kept close to 2200 f e e t . The highest 'ore 1 known, 
near the nor t h end of the East zone, i s at 3900 f e e t 
e l e v a t i o n i n surface trenches. P a r t s of the p i t could be 
deepened without s t r i p p i n g back the w a l l s i f good grade 
m a t e r i a l i s found to c a r r y below the p o s t u l a t e d p i t f l o o r . 

The reserves were c a l c u l a t e d by assuming that 
the 'ore' d r i l l e d on each s e c t i o n p l a n would continue h a l f 



way to the next plane on each s i d e ( i . e . ) a t o t a l of 5 0 0 

f e e t . The tonnage f a c t o r used was 12 cu f t per ton. Hecla 
s t a f f compiled a l l t h e i r assay r e s u l t s using a 1 copper 
e q u i v a l e n t 1 , whjch added 3 x % KoS^ to the copper assay. 
The f o l l o w i n g tonnages are c a l c u l a t e d assuming a c u t - o f f 
of 0.3$ copper e q u i v a l e n t , and a l s o a c u t - o f f at 0.k$ copper 
e q u i v a l e n t . The percentage of 'ore' to 'waste 1 w i t h i n the 
mi n e r a l i s e d zone i n each s e c t i o n i n t e r v a l i s taken as the 
percentage i n t e r s e c t e d i n the d r i l l holes on the p e r t i n e n t 
s e c t i o n plane. 

Tons $Cu $MoS 2 

(1) T o t a l tons w i t h i n p i t perimeter 520,000,000 
(2) Waste which could be (but does not 

n e c e s s a r i l y have to be) s t r i p p e d 
pre-ore 118,000,000 

(3) Tons 'ore' a t 0.3# c u t - o f f 2^2^000,000 0.*+l8 0.036 
Waste to ore r a t i o ( i n c l u d i n g 
p o s s i b l e pre-ore s t r i p p i n g ) 1 to 1 

Note - Approximately ^5.^000,000 tons are w i t h i n the 
Ce n t r a l ore zone? but have no d r i l l holes 
completed on the s e c t i o n planes 500 S and 
500 N. This tonnage i s thus excluded from 
c a l c u l a t i o n s of s t r i p p i n g r a t i o s on the 
premise that i t should co n t a i n s i m i l a r waste-
ore r a t i o s i f and when i t i s d r i l l e d . 

(*+) Tons ore at O.H c u t - o f f 159,000,000 OA92 0.0-+1 
Waste to ore r a t i o 2 to 1 

i 
(5) The West or B r e c c i a zone i s c a l c u l a t e d on a s i m i l a r 

b a s i s , but using no c u t - o f f , s i n c e i t i s a f a i r l y 
w e l l defined zone without g r a d a t i o n a l boundaries. 
The tonnage amenable to open p i t t i n g to 600 f t depth, 
i . e . the c u r r e n t l y d r i l l e d depth, i s 7,100,000 tons 
of 0.68$ Cu - 0.017$ MoSp at a waste to ore r a t i o 
of 2 o to 1. 



EXPLORATION POSSIBILITIES 
The 1969 years work has again determined 

s e v e r a l areas where f u r t h e r work i s necessary to confirm 
the i n d i c a t e d tonnages and add new re s e r v e s , these are: 

(1) A d r i l l hole on the Paramount ground i n t e r 
cepted 38O f e e t of Cu, 0.078$ MoS 2. F u r t h e r d r i l l i n g 
on. the trend of the b r e c c i a zone c o n t a i n i n g t h i s m i n e r a l 
i z a t i o n has an e x c e l l e n t chance of proving up tonnage. As 
discussed above, 2800 f e e t of ground towards the d r i l l e d 
area on L i a r d i s 'open 1 and f a v o r a b l e . 

(2) The east and west l i m i t s of the East and 
C e n t r a l zones are r e l a t i v e l y w e l l e s t a b l i s h e d , but the 
south l i m i t of the V, and the n o r t h l i m i t of the west limb 
( C e n t r a l zone) remain to be determined. 

(3) Much short hole d r i l l i n g , perhaps by per c u s s i o n , 
i s needed to ' f i l l - i n 1 the diamond d r i l l e d s e c t i o n s of a l l 
the zones. 

January 30, 1970. R.H. Seraphim. 


