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T h i s report summarises t'n* g e o l o g i c a l data c o l l e c t e d at the Sunro Mine 
i n 1973. 

Besides o r i g i n a l information gathered at the mine s i t e by r o u t i n e work 
and p e r s o n n a l observation, the report i n c l u d e s m a t e r i a l from outside s o u r c e s . 
In t h i s r e s p e c t , the a s s i s t a n c e o f Mr. K.7. nirkham and K.E. North cote (Gover 
ment G e o l o g i s t s ) f o r supplying published and non-published m a t e r i a l i s g r a t e 
f u l l y acknowledged. The help o f Mr* B, B e r t h a u l t (Pechiney Development Ltd) 
and Dr. M. Hedley i s also g r a t e f u l l y acknowledged. 

The f i r s t part of the Report deals with g e n e r a l geology and i s concluded 
by an attempt o f s y n t h e s i s on a g e n e t i c a l model. 

The second p a r t gives recent f i g u r e s on ore r e s e r v e s , e x p l o r a t i o n propo
s a l s and diamond d r i l l i n g s t a t i s t i c s . 

The r e p o r t i s to be accompanied by the f o l l o w i n g maps; 

- Geological Map of 5?25 L e v e l ¬

- G e o l o g i c a l Map of 5325 L e v e l ¬

- Geo l o g i c a l Map o f 5425 L e v e l ¬

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

STRUCTURAL GSDIDGY 

1" = 

l i i -— 

1" = 

1" = 

100' 

100* 

20 • 

100' 

This chapter has been purposely /cut down to a bare minimum, and rather 
than attempting to c o r r e l a t e a l l the informations on t h e s t r u c t u a l p a t t e r n 
c o l l e c t e d t h i s year, only the major e s t a b l i s h e d f a c t s w i l l be presented. 



T RIVER ZOItt 

T. 1 . P r o o f o f -ore movement "Tong the C F a u l t 

The "River C /.one" i s an elongated s t r u c t u r e s t r i k i n g I 30-35 West, w i t h 
a steep dip to the north-east. I t has been t r a c e d on 900 Feet l o n g , 1100 feet 
h i g h and i t s average width v a r i e s from about 25 Feet i n the northwestern part 
to a few feet to the southeast. 

About 365,00u Tons have been mined out from t h i s zone, with an average 
grade of 1.40.4 Cu. 

The s t r u c t u r e i s remarkably continuous on s t r i k e , although minor l o c a l 
changes i n s t r i k e and d i p , as w e l l as m i n e r a l i z a t i o n d i s c o n t i n u i t y , are known. 

The bulk o f the ore i s s i t u a t e d on the west s i d e of a main break, the C 
F a u l t , which d i s p l a y s a few inches o f gouge with a s m a l l amount o f secondary 
P y r i t e . A few small pockets of ore are known on the e a s t e r n side o f the C 
F a u l t . Several o f f s h o o t s , l o c a l l y very r i c h , escape from the main body w i t h 
a northwesterly d i r e c t i o n . 

A few cross f r a c t u r e s introduce minor l o c a l o f f s e t s of the vei.h o r e , 
never exceeding a few f e e t . Those cross f r a c t u r e s are narrow gougey s l i p s 
s t r i k i n g - g e n e r a l l y i n a n o r t h e r l y d i r e c t i o n . 

The eastern w a l l of the ore (hanging wall) i s u s u a l l y very sharp on acc
ount o f the C F a u l t , whereas the western w a l l i s determined by an a r b i t r a r y 
c u t - o f f l i n e based on assay r e s u l t s . 

As described p r e v i o u s l y , the ore c o n s i s t s o f submassive G h a l c o p y r i t e , 
containing bands a few i n c h e s wide of P y r r h o t i t e , p a r a l l e l t o the l o c a l s t r i k e 
o f the v e i n , quartz c r y s t a l s ( u s u a l l y e u h e d r a l ) , w a l l rock angular fragments 
and t h i n v e i n l e t s o f secondary P y r i t e are a l s o present. 

The Chalcopyrite i s u s u a l l y coarse i n the western h a l f o f the v e i n , where 
i t cements the a n g u l a r w a l l rock fragments ( b r e c c i a and pseudo b r e c c i a ) . In 
the e a s t e r n h a l f o f the v e i n ( c l o s e r t o the f a u l t ) , the Ghalcopyrite i s very 
f i n e g r a i n e d , massive, w i t h o u t I n c l u s i o n s ^ This much f i n e r g r a i n i s considered 
as the r e s u l t of a s h e a r i n g e f f e c t on the sulphides? : the Ghalcopyrite has 



been ground i n t o a cemented dust, very much i r the same way as the formation 
o f "Steel-Galena" i n lead-zinc v e i n s . 

When exposed i n the development faces and stope b r e a s t s , the surface o f 
the C Fault plane showed numerous s l i c k e n s i d e s , generally dipping o n l y a few 
degrees to the south-east. However, s e v e r a l " l a y e r s " of s l i c k c n s i d e d rock can 
be peeled o f f , each showing a s l i g h t l y d i f f e r e n t t r e n d of grooves. 

We can draw" the f o l l o w i n g co n c l u s i o n s from the above data: 

The R i v e r C Zone i s a c t u a l l y a " v e i n - f a u l t " , formed by f r a c t u r e - f i l l i n g 
of an o r i g i n a l open break and subsequently r e - f a u l t e d on s t r i k e . 

The eastern block has been the active one i n the post-ore f a u l t i n g pro
c e s s , moving to the southeast and s l i g h t l y down. The h o r i z o n t a l and 
v e r t i c a l displacements are unknown. 

The f a u l t i n g process has been complex and probably not uniform, as i n 
dicated by the several d i r e c t i o n o f s l i c k e n s i d e s . Although shearing 
obviously took place a l o n g the C F a u l t , accompanied by the Creation 
of c r o s s - f r a c t u r e s which represent the complementary shear d i r e c t i o n , 
a s h a t t e r i n g movement e i t h e r f o l l o w e d or accompanied t h i s s h e a r i n g . 

!• 2 . E x i s t e n c e of bearing surfaces i n the C v e i n 

During the development o f the southeastern extension o f the S v e r C 
Zone i n 1 9 7 0 , i t was found t h a t the v e i n pinches out on the 5400 L e v e l * 
Further work in d i c a t e d a low-grade area centered on S e c t i o n 1 3 0 0 , extend
i n g from 535C to about 5500 e l e v a t i o n s . 

C l o s e r study r e c e n t l y undertaken i n t h i s area r e v e a l e d the f o l l o w i n g 
phenomenons between Sections 1500 and 1100: 

(Going along the C v e i n - f a u l t frdm KW to SE) 

- Decreasing ore w i d t h s , f i n a l l y l e a v i n g only a non-mineralized break f i l l e d 
w i t h s h a l y m a t e r i a l ( A r g i l l i t e and C a l c i t e with some quartz) and b e a r i n g 
water. 

- At a p o i n t 20 Feet n o r t h of Section 1 3 0 0 , a low-angle f r a c t u r e ( 2 f ) seems 



to d e f l e c t the C Vein-Fault towards the southwest* This f r a c t u r e has a ver 
t i c a l dip and c a r r i e s a gouge s i m i l a r to the C V e i n - F a u l t . 

- South Fast of t h i s f r a c t u r e , the v e i n - f a u l t shows o n l y weak m i n e r a l i z a t i o n 
with e r r a t i c higher grade pockets. The v e i n - f a u l t swings back to i t s o r i g 
i n a l s t r i k e a-fter 10 Feet on 5375 and 100 Feet on 5405¬

- To the northwest of the low-angle f r a c t u r e , the C V e i n - F a u l t dips 80 South-
West, arid to the southeast dips B0 Uorthea s t • 

These observations i n d i c a t e the presence o f a bearing s u r f a c e i n the C 
V e i n F a u l t at that p o i n t . This zone being under compression at the time 
of m i n e r a l i z a t i o n was not invaded by the s o l u t i o n s which deposited the s u l p 
hides i n the other parts o f the o r i g i n a l f r a c t u r e . This phenomenon i s very 
s i m i l a r to the ones observed at the Opemiska Copper Mine i n n o r t h e r n Quebec. . 

I I . CAV3 ZONE' 

The importance of s u l p h i d e f i l l e d t e n s i o n f r a c t u r e s had been recognized 
i n the e a r l y stage of the Cave Zone development on 5225 L e v e l , 

topping o f the 5425 Cave A Undercut has added data on t h i s p o i n t . On • 
t h i s l e v e l , the h i g h e s t grade p o r t i o n of the orebody c o n s i s t s o f c l o s e l y 
spaced ChaIco-Pyrite v e i n s and " c r a c k l e s " , s t r i k i n g N 110 to 125 Bast and 
d i p p i n g 62 to 72 Northeast. A s e r i e s of 51 such v e i n s were c a r e f u l l y meas
ured and p l o t t e d or. an upper hemisphere Wulf p r o j e c t i o n (Figure I I ) . ;The 
poles of each v e i n were then contoured by 1, 3 and 6 poles per l,i area. 
The r e s u l t s are a very concentrated area w i t h an 'iverage s t r i k e o f about N 
115 East 2 r d a steep dip to the Northeast, Some of these v e i n s displag# a 
f r i n g e o'" Hornblende c r y s t a l s (described i n the Chapter'on A l t e r a t i o n s at 
Sunro) which are 'considered as a r e s u l t of r e - c r y s t a l - l i z a t i o n under s t r e s s . 
The average s t r i k e o f the high grade v e i n s makes a h o r i z o n t a l , angle o f about 
40-45 w i t h the s t r i k e of the East Branch F a u l t and about 60 w i t h the l o c a l 
s t r i k e of the Cave F a u l t . Some of the veins are cut and o f f s e t on a few f e e t 
by the secondary f a u l t s o f the West Branch type, s t r i k i n g N 30 East w i t h a 
v e r t i c a l d i p . 

The h i g h grade C h a l c o p y r i t e v e i n s described above are considered as t e n 
sion f r a c t u r e s and the f o l l o w i n g sequence o f g e o l o g i c a l events i s suggested 
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for the Cave Zon**: 

1,1: O r i g i n a l replacement i n the g a b ^ r o and i n the volcardcs c l o s e 
to the i n t r u s i v e contact. T h i s replacement gave a disseminated 
'r~>; ;-rv-de o r e , wh^re i y r r h o t i t e i s predominant over C h a l c o p y r i t e , 
^ince no major opening e x i s t e d i r ^ which the s o l u t i o n s could c i r 
c u l a t e . T h i s stage could be considered as an "impregnation". 
Pervasive h o m b l e n d j n a t i o n probably accompanied t h i s period o f 
mi n c r a l i z a t i on . 

'.1,2: System under s t r e s s , eventually r e s u l t i n g i n f r a c t u r e f i l l i n g 
of the tension c r a c k s , which were low-pressure areas where mas
s i v e sulphides were deposited ( G h a l c o p y r i t e predominant). This 
p e r i o d o f m i n e r a l i s a t i o n was accompanied by r e - c r y s t a l l i z a t i o n 
of the Hornblende i n t o l a r g e euhedral c r y s t a l s . 

1 , 3 : S h e a r i n g , following by " s h a t t e r i n g " of the system. T h i s r e 
s u l t e d i n the creation o f the Cave F a u l t and i t s complementary «hcar 
(No 1 and 2 Branches West) and the East Branch F a u l t . T h i s 
shearing p e r i o d was possibly accompanied by r d n e r pulses o f 
m i n e r a l i z a t i o n and by grinding of the hornblende c l o s e to the 
maior breaks. 

A L T K R H T T O M O A T fiUK^D 

Four types o f a l t e r a t i o n have been r e c o g n i z e d on the rocks underlying 
the Sunro P r o p e r t y . However, much more work i s r e q u i r e d to a s c e r t a i n that 
no o t h e r a l t e r a t i o n i s present and to f u l l y understand the process o f the 
known types» 

The f o l l o w i n g study i s a c o m p i l a t i o n o f the work done by J.S. Stevenson 
(1950) and E. b e r t h a u l t (1973) and o f personal o b s e r v a t i o n s . 

I . HOR NB LEND IZAT10 N 

This a l t e r a t i o n shows an i n c r e a s i n g i n t e n s i t y as one comes clo s e r to t h e 



e q u i g r a n u l a r and f a v o u r s sub-euhedral to euhe-iral c r y s t a l s about one e i g h t h 
of ar. i n c h l o n g . i»s m e n t i o n e d i n the 1972 .Annual Report, some of t h i s horn
blende has beer, g r a n u l a t e d by l a t e r s h e a r i n g movements c r e a t i n g an a p h a n i t i x 
rock composed o f cemented Hornblende dust. 

I.C. u - j - c r y s t a l l i z a t i o r . of the Hornblende 

Th i s r e - c r y s t a l l i n a t i o n can be observed i n two occurences: 

- In the volcani.es, development o f widely spaced euhedral c r y s t a l s 
of black Hornblende, about one q u a r t e r of an i n c h l o n g , 

- t n the i n t r u s i v e and i n the v o l c a n i c s , development of large b l a c k 
H o r r b l e n d c blades along s u l p h i d e - b e a r i n g v e i n l e t s and v e i n s . 

The former occurence has been observed on 5 3 * 54 and 55 L e v e l s i n the 
Gave Zone, but also o n 56OO Level i n the New Zone. I t i s apparent t h a t t h i s 
a l t e r a t i o n does not depend on the p r o x i m i t y of e i t h e r the i n t r u s i v e body or 
the H o r r b l e r d i t e Zones, I t a l s o appears from the study o f hand specimens 
t h a t the growth o f the phenocrystals i s not c o n t r o l l e d by f r a c t u r a t i o n or 
m i c r c - f r a c t u r a t i o n o f the rock: although the c r y s t a l s are euhedral, t h e i r 
o u t l i n e i s i r r e g u l a r and they c o n t a i n dark and l i g h t - g r e y i m p u r i t i e s . 

The l a t t e r occurence was f i r s t observed by the w r i t e r i n 1970, i n the 
R i v e r E Zoi*e d r i f t on 5400 L e v e l , I t was n o t i c e d at that time "that some of 
the Chalcopyrite v e i n s were, c a r r y i n g a s t r i n g o f euhedral black Hornblende 
c r y s t a l s *fcout one e i g h t of an i n c h l o n g along one o f the contacts. The 
c r y s t a 1 - --rer" elongated normally to the s t r i k e o f the v e i n . Numerous sim
i l a r o c^-rences h a v e been observed s i n c e i n the Gave Zone as w e l l as i n the 
R i v e r Z o n e , The most s p e c t a c u l a r occurence has been mapped recently on the 
Gave l J Crosscut o n L e v e l : the C h a l c o p y r i t e vein i s about 16 inches t h i c k , 
s t r i k e s 12? E and dips 60 to 69 northeast. The s t r i n ^ o f Hornblende c r y s t a l s 
c a r r i e d or. the hanging w a l l o f the vedn shows l a r g e c r y s t a l s of Hornblende 
about one and a q u a r t e r inch l o n g , elongated normally to the v e i n . Close 
e x a m i n a t i o n of a hand specimen shows t h r e e types of m i n e r a l i z a t i o n a s s o c i a t e d 
to the *̂ o T b 1 ende: 

a, i\ narrow f r i n g e of C h a l c o p y r i t e u n d e r — l i n i n g the contact hos¬
trock-hornblende c r y s t a l s . 

http://volcani.es


b. Chalcopyrite coatings and speckles grown in the cleavage plans 
(no) 

c. Very few short hairy Chalcopyrite stringers cutting the crystals 

Several other similar occurences have been mapped on the 5425 Cave work
ings, northwestern portion. They a l l have a southeasterly strike and a steep 
dip to the northeast'. Some veins (1 to 12" thick) c a r r y their hornblende cry
stals string on the footwall, some on the hanging wall. 

With the general knowledge about the structural pattern in the Cave Ore-
body and with other information collected on the 5 4 2 5 Level, those veins are 
considered to represent a late tension direction. 

Mir. Mathew Hedley recently pointed out to the writer that Hornblende 
with this habitus i s very l i k e l y to be a "stress mineral" (like Chlorites and 
Micas) the growth of which has developed normally to the tension fracture. 
The material from which hornblende was fed i s most l i k e l y the hornblende of 
the altered wall rock. 

The two above mentioned occurences are considered as the result of a 
late epigenetic re-crystallisation of the hornblende developed in the early 
stage of alteration. 

ZD. SUKKAKY 
—*• 

It seems from the above data that the horriblendization process at the 
Sunro Mine follows a pattern of increasing intensity as one moves closer to 
the orebodip^ 

Three main steps of the process are: 

- Heplacement of the Augite. 
- Replacement of the Plagioclase's. . . 
- Re-crystallization of the Hornblende. 

The two f i r s t steps are mostly induced by a chemical action, whereas the 
l a s t Step seems to be controlled at least for 50# by a mechanical process. 



I T . SILICIFICATIDr. 

The a l t e r a t i o n named " s i l i c i f i c a t i o n " at the mire i s not a s i l i f i c a t i o n 
"sensu s t r i c t o " . I t does not a f f e c t the ro c k s i n a massive p a t t e r n , but i t 
i s shown by a* development o f white q u a r t z - f e l d s p a r s s t r i n g e r s , generally-

one e i g h t h o f an inch wide, invading the w a l l rocks i n the v i c i n i t y o f the 
orebodies and a l s o contained i n the envelopes o f the orebodies. 

Two types o f t h i s "white s t r i n g e r s " network have be^n recognized: 

I I . 1 . Angular Network 

In t h i s type, the whit e s t r i n g e r s are f a i r l y s t r a i g h t , w i t h very sharp-
contacts; they are u s u a l l y d i s t r i b u t e d on the t h r e e planes o f a sub-ortho
gonal system of extremely v a r i a b l e o r i e n t a t i o n . The t i g h t n e s s of the n e t 
work i s v a r i a b l e , ranging from one v e i n l e t every three o r f o u r inches to 
one v e i n l e t every two fe e t . I t i s very common to observe r e l a t i v e d i s p l a c e 
ments of one v e i n l e t d i r e c t i o n by the o r t h o g o n a l d i r e c t i o n , but i t has not 
been jj o s s i b l e to o u t l i n e a g e n e r a l pattern of these displacements. However, 
a d e t a i l e d study o f t h i s point has never been attempted, and some i n f o r m 
a t i o n on the r e l a t i v e ages of those v e i n l e t s could be gained t h i s way. 

It i s common to f i n d o t h e r minerals i n the l a r g e s t w h i t e s t r i n g e r s : 
hornblende euhedral c r y s t a l s and C h a l c o p y r i t e specks are frequent*-, Epidote 
patches are r a r e , 

I I . 2 . Anastomosed Network 

In t h i s case, the v e i n l e t s a r e much t h i n n e r (.5 to 3 m i l l i m e t e r s ) . 
Their c o n t a c t i s i r r e g u l a r . They haVe a tendancy to branch o f f , s w e l l and 
pinch out and are u s u a l l y ondulated and d i s t r i b u t e d i n only one plane. 
They have a "flowing" aspect and are sometimes r e f e r e d to as "flowing 1 

quartz and f e l d s p a r s t r i n g e r s " . The ti g h t n e s s o f the network ranges from 
one s t r i n g e r every q u a r t e r o f an i n c h t o one every i n c h . ' No minerals are 
found i n those v e i n l e t s . They have u s u a l l y a l i g h t g r e y i s h c o l o u r . 



The f i r s t type c f network seems t o be c o n t r o l l e d by an ea r l y s e t o f 
j o i n t s , whereas the second type could be r e l a t e d t o a flo w phenomenon, or 
r a t h e r to a "slumping'' which took p l a c e i n the v o l c a n i c s before complete 
c o n s o l i d a t i o n . Proof o f "slumping" i s g i v e n by the o b s e r v a t i o n of " c o l l 
apse s t r u c t u r e s " v e r y common i n the volc a n i c s ( R e f e r to 1972 R e p o r t ) , 

Wherever, the two types o f network o v e r l a p , the " f l o w i n g q u a r t z - f e l d 
spar v e i n l e t s " are always cut and sometimes o f f s e t by the "angular v e i n -
l e t s " , an i n d i c a t i o n t h a t the l a t t e r type i s younger than the former t y p e . 

No p r e f e r e n t i a l l o c a t i o n o f the two types has been determined, a l 
though the angular type i s widespread i n both R i v e r and Gave Zone a r e a s , 
whereas "the anastomosed type i s v i r t u a l l y absent : i n the R i v e r Zone, When 
the angular type occurs close to a major f a u l t or a v e i n , i t shows one d i r -
ectirir- r a r ^ a l e l to the plane o f the f a u l t or vein and another d i r e c t i o n at. 
r i g h t angle. 

I I I . .'.LTER/.TIX; CF AKDSSINE INK? ALE IT 2 

T h i s a l t e r a t i o n has been d i s c o v e r e d r e c e n t l y by 5. Berthault through 
microscopic study o? t h i n s e c t i o n s cut from gabbro samples taken i n the Cave 
Zone (On 5225 L e v e l ) . ~* 

It i s r o t f u l l y e s t a b l i s h e d y e t whether the predominance o f A l b i t e over 
; ^ f i e " i n e *r the gabbro studied i s t r u l y the r e s u l t o f a hydro thermal a l t e r 
a t i o n or ..- r e s u l t o f a sodic d i f f e r e n t i a t i o n . 

Rowever, there i s one i n d i c a t i o n i n favour of the hydrothermal g e n e s i s 
of 'his A l b i t e : the t r a n s f o r m a t i o n c a l l s f o r an excess o f Calcium and -Uun-
inum, as i l l u s t r a t e d below: ' 

i SiC-2 . Al2 D3 . ;:a?.0 + *n 30-50 — * 6 S102 . A1203 • Ka20 + (Ca A l ) 

(Anriesin^) ( A l b i t e ) 

I t has been pointed out i n e a r l i e r r e p o r t s that most o f the younger 



f a u l t s c o n t a i n a l a r g e amount o f C a l c i t e i n t h e i r gouge* A l s o , i n the Gave 
Zone a r e a , numerous C a l c i t e v e i n l e t s are known. The o r i g i n o f t h i s C a l c i t e 
was so f a r a mystery, b u t i t could w e l l be r e l a t e d t o the excess of Calcium 
i n the t r a n s f o r m a t i o n o f A n d e s i n e i n t o A l b i t e . 

This argument appears to be i n favour of the hydro thermal genesis of 
the A l b i t e . " 

1 7 . A L T E R A T I O N C ? P I A G I O C L A S E I N T O S C A P 0 L I T H 5 

T h i s a l t e r a t i o n has never been observed by the w r i t e r * hut has been 
mentioned by J.5. Stevenson i n 1950 ("Report of M i n i s t e r of Mines, 1950"). 

Stevenson s t a t e d at that t i m e : 

(The Gabbro mass) ..." i n p l a c e s includes patch**, 6 inches t o sev
e r a l f ^ o t a c r o s s , of white a l t e r e d gabbro. These patches stand out i n marked 
contrast to t h e predominant dark-green u n a l t e r e d gabbro. Under the micro
scope, rock from the patches o f white gabbro i s seen to consist largely of 
s c a p o l i t e an-i some hornblende. The s c a p o l i t e ha formed by hydrothermal 
a l t e r a t i o n o f p l a g i o c l a s e " . 

More work i s r e q u i r e d on t h i s subject to ascertain the nature of this 
a l t e r a t i o n . In a f i r s t approximation, i t seems that such a transformation 
c a l l s f o r an a d d i t i o n of e i t h e r s a l t or calcite, according to the following 

r e a c t i o n s : 

( A l b i t e 4- Anx) + NaCl . ^ 3 Albite f Nacl 

P l a g i o c l a s e + Salt —> Marialite 

( A l b i t e f Anx) + Ca C03-»3 Anorthite + Ca C03 

P l a g i o c l a s e -f- Calcite > Meionite 

AGS O F MINERALIZATION 

An excerpt of the GSC Paper 71-2 was recently communicated to the writer 



by Mr. RiV. iCirkhara. I t contains the K-Ar Natation of a rock sample tak
en i n the Cave Zone orebody on 5100 Level. The datation was made on the 
Hornblende contained i n the rock and i s d e s c r i b e d by Mr. Kirkham as follow 

"Hornblende, 44 ± 6 M.Y. 

The rock consisted of about 40 to 50 per cent dark, vitreous, coarse
grained hornblende with approximately 35;o Pyrrhotite 10% Chalcopyrite, and 
5 to 10% carbona+e,chlorite and other minerals. The sulphides occured as 
a reticulate network i n the hornblende. 

The hornblende formed as an alteration product of Eocene Ketchosin 
basalt. Its intimate association with the sulphides and i t s unaltered 
nature indicate that the date i s probably that of the period of mineralize 
ation. However, because of the unusually low potassium content of this 
hornblende, the sample would be very susceptible to contamination, hence, 
caution should be exercised in application of this date". 

Another sample taken on the Willow Grouse Property, (East Sooke Pen
insula) was dated by the same author and gave 3 1 i 15 K.Y. (Sooke Gabbro). 

In spite of the large error limits due to a very low potassium con
tent and young age of the hornblende, those dat 3 seem to indicate a slight 
posteriority of the mineralisation on the intrusion. 

ORE RESERVES 

The same basic principles used in previous calculations have been re
tained for "his year end calculation. 

r 

I. CUT-OFF GRADE 
T 

In this calculation, the following basic data has been used: 
Concentrate Grade 27.5,£ Cu. 
Metal Recovery 94 % Cu. 
Necessary information on Smelter Contract communicated to the 
writer by - nagement. 



1.1 Gross Value of Concentrate: 

From the original concentrate grade, a deduction of 1 . 2 $ has to be made 
to allow for Smelter Loss. An average of $15*00 per short ton for precious 
metals (Au, Ag)»has been used. 

If "LKE" represents the current copper price per pound, (in Can $) the 
GroSs Valu-e.of 1 Short Ton 6f Concentrate i s : 

( 2 , 0 0 0 x 2?.5 - 1*2 x LKE) + 15.00 

I I . 2 . Refining Charge: 

As explained to the writer, the refining charge depends on the LME Cop
per price and can be estimated by: 

w 
Refining Charge in Canadian Dollars = iMg x 60 

I I . 3 . Smelting Charge: 

This charge i s estimated at $ 3 9 . 9 3 per dry metric ton of concentrate, 
or: r* 

m 
3 9 . 9 3 x 2000 3 $36.23/Dry Short Ton 

2204 

II.4. Net Value of Concentrate: 

This value i s written as: 

(i) - [ ( 2 ) - i ( 3 ) ] 

or: 52 -ME f 15-(60 LME * 3 6 . 2 3 ) 



LME Copper 
( $ 1 lb) 

Net Value of Con 
( M O S T ) 

1.10 4 9 1 . 3 7 
1 .00 4 4 4 . 7 7 

- 9 0 3 9 8 . 1 7 > ( 4 ) 
.30 3 5 1 . 5 7 
. 7 0 3 0 4 . 9 7 J 

II.5. Net Value of the ore: 

To"produce one short ton of concentrate & 27.5/«> i . e . , 550 Lbs. Cu, 
we have to m i l l (taking into consideration an average metal recovery of 
94,2): 

550 x 1 0 0 = 585 Lbs Cu i n Ore 
94 

The Net Smelter Return per pound of Copper in the ore is therefore: 

Net Value of Concentrate 
585 ^ 

DIE Copper 
( i ; Lb) 

• Net Smelter Return 
(f / Lb Cu i n ore) 

1 . 1 0 . .84 s 

1 . 0 0 , .76 
. 9 0 ' .68 \ (5) 
.80 .60 
.70 . 5 2 



The Net Smelter Return per ton of ore milled i s ( i f t i s the grade 
of this ore): 

2,000 x t x ( 5 ) 

Or: : 

\ M i l l 
Heads 

Dffi\(j£ Cu) 
Copper\ 
($A L b ) \ 

1.20 1 . 1 0 1 . 0 0 . 9 0 .80 .70 

1.10 26 . 4 0 2 4 . 2 0 2 2 . 0 0 19.80 17.60 15.40 

1 . 0 0 24.00 2 2 . 0 0 20.00 1B.00 14.00 

.90 21.60 19.80 18.00 16.20 1 4 . 4 0 12.60 

.30 1 9 . 2 0 17.60 16.00 H . .40 12.90 11.20 

. 7 0 U6.80 1 5 . 4 0 14.00 12.60 11.20 9.80 . 7 0 

II.6. Mining Costs 

The following figures were eonraunicated: 

Mning & M i l l i n g v . \f1fr.&fton 

Overhead & Royalties - $1.94Aon 

Total 
r" 
m $11.52 Aon 

II . 7 . Cut-Off Grade: 

LME Copper . 7 0 .80 . 9 0 4*00 1 . 1 0 

Cut-Off Grade- .82 .72 .62 . 5 2 . 4 2 



A conservative average copper price of 80$ j lb. w i l l be used, corresponding 
to a cut-off grade of t

n2% Cu. 

II. M i n i n g Widths 

The minimum mining width for shrinkage stopes has been revised to 5 
(Five) Feet instead of k last year. This i s a result of the experience 
gained in mining the C Zone from 52 to 5350 levels (Refer to July 1973 
Monthly Report) 

The minimum mining width for longhole stopes remains at 12 (Twelve) 
Feet. -

III. RESULTS 

The results of the calculation are presented i n a tabulated form next 
page. 

EXPLORATION 

Very l i t t l e exploration was done in 1973> and the results were in agree
ment with the expectations. 

From the proposals for 1974, which remain basically the same ones as l a s t 
year's, i t i s imperative that at least three are undertaken i f the mine i s 
to be kept as a going concern. 

One has to remember that i t took over a year and a half of development 
before the f i r s t longhole blast was initiated in the Cave B Orebody; and 
this orebody i s only 7 0 0 feet away from the ml 11. 



I.a. RIVEK ZONE 

2,612 Feet o f EX diamond d r i l l holes (five holes) have been dril l e d to 
test the River Zone below the 5130 Level, in the south eastern portion. 

This d r i l l i n g outlined the River C Zone on 4 9 0 0 Level on a strech of 
560 Feet past the last known information, and the southeasterly hole ( U -
7 0 3 ) s t i l l cored 9* © 2.07£ Cu. In one hole (U - 7 0 4 ) , which cored 2 3 1 @ 
1.06, the geological characters of the mineralization are very similar to 
a Cave Zone type of mineralization. One hole (U-703) cored a very high 
grade intersection ( 5 2 1 @ 1 . 9 8 ) on 5000 Level, which i s s t i l l unexplained, 
although i t i s i n the general area of the River A Zone. 

I.b. CAVE gOfej 

Four EX holes totalling 2 , 3 4 7 Feet have been d r i l l e d from the 5130 Han-
na Zone Crosscut to test the Cave Orebodies below the 5130 Level to the south 
east, and above the 5130 Level, to the northwest. 

The results were very much i n agreement with the No3 Conclusion of the 
theory on raineralogical zoning developed last year by the writer, which does 
not necessarily prove that the theory i s correct: ~* 

"The lower extension of the Cave Zone i s most like l y very poor i n cop
per" 

The highest assay recorded in t h i s area was 4» @ .89,2 Cu and . 0 4 ^ Ni. 
The highest Nickel assay was 5 ! @ *0b% Ni (with a copper grade of . 6 0 ^ Cu) 

It can s t i l l be argued that iff the rake of the orebocjv flattens out to 
the southeast, a l l these diamond d r i l l holes have missed the highest grade 
portion of the Zone. In my opinion, this i s worth a verification, but this 
w i l l c a l l for expensive and complicated deep d r i l l i n g . 

H. PROPOSALS FOR 1974 

Out of the three long-range exploration proposals summarized on Page 42 



of last Year Report, one has to be temporarily discarded due to surface 
rights problems: the Proposal I I . 2 , exploration on the Yellow C l i f f -
Tiger-Caulfield Zones, has to be held back until negociations with Ray-
onier (CPS) reach an agreement. , 

The reader„is kindly referred to last year Report for the two other 
proposals II. 1 and II . 3 retained for 1974 . In addition, two new proposals 
have been studied: 

II.a: UPPER CAVE ZONE EXPLORATION 

The ore reserves i n the Cave Zone do not extend beyond the 5700 Elev
ation, except for a few blocks of probable ore reaching up to 5 7 3 0 . This 
leaves more than 400 Feet of unexplored ground between the upper limit of 
the reserves and surface. 

Another important point i s the fact that the Cave fi Block does not 
warrant any drifting and/or stoping above the 5425 Level. This means that 
when developing the 5 5 2 5 , 5670 and upper levels i n this Zone, crosscuts in 
waste would have to be driven in order to gain the necessary information 
between levels for the longholes layouts. This could be a very costly and 
time consuming procedure (one 100 Feet Crosscut every 150 Feet on each 
level, i.e., five crosscuts on each level or 500 feet of d r i f t i n g i n waste 
for one level) and diamond d r i l l holes would have to be fanned to the ad
jacent sections, giving a complicated and often inaccurate data. —r 

The following proposal would solve this problem and also allow to out 
line the orebody from 5550 to 6000 elevations with a reasonable amount of 
cheap underground diamond d r i l l i n g . 

This proposal involves the following steps: (Refer to attached Map 
II.a): 

From the surface access road to the River Adit, drive an adit on 
5860 elevation, parallel to the projected ore outline of the Cave Zone 
on 5 6 7 0 and at about 150 Feet from i t . 

The specifications of this adit would be as follow: 
-



Collar: 12,765 N 
12,760 E 
5860 Elevation 

Bearing: N 1 3 9 East 

Grade: + 2% 

Size: 8x8 

Length: 600 Feet 

Establish five diamond drilling stations on the western wall of the 
adit, as shown on Map U.a (Size of the cut-out "8' high, 9 ' wide and 10' 
deep;.* From each of these cut-outs, diamond d r i l l a fan of 4 EX holes 
aggregating 1200 Feet (bearing of the holes: N 108°West), i n order to 
outline the ore from 5 6 0 0 to 5900 elevations. 

To speed up the operation, diamond d r i l l i n g should follow the advance 
of the adit and be performed on 3 s h i f t s a day. Timing and budgetting would 
be as follow: 

DRIFTING: 600 Feet 6 $50 .00 = $ 3 0 , 0 0 0 

Drilling:6,000 Feet g $ 4 . 0 0 = 24,000 

Total Cost: $ 5 4 , 0 0 0 

DRIFTING: 600 Feet @ 7 . 5 Ft/Shift r g 0 Shifts - 27 days 
DRILLING: 6 , 0 0 0 Feet © 3 S F t / S h i f t _ r i 7 2 s h i f t 3 _ 

Only the time necessary to d r i l l the left-over footage after completion 
of the adit, i.e., 1,200 Feet or 34 s h i f t s , should be taken into consider
ation, giving a total time required of 27 + 11 » 3 8 day.* or about l t ? months, 
say two months. 

few*. ~i X 
• 



I l . b . TURMB ULL ZONE EXPLORATION 

In the light o f the theory on the mineralogical zoning, which seems 
to be v e r i f i e d by the data collected in 1 9 7 3 , the potential of the Turn-
bul l Zone appears to be excellent. 

However, the geology (and particularly the structural geology) of 
this zone i s practically unknown. No trend has been found i n the dis
tribution of the mineralization, and correlating of the diamond d r i l l 
holes intersections i s very speculative. 

Exploration on this Zone w i l l be very tricky, since surface exposure 
i s poor, access i3 d i f f i c u l t and structure seems to be complex. 

In ray opinion, i t i s not reasonable to recommend a major underground 
exploration program at the present time. 

Surface work appears to be the only safe approach for 1974* The f o l 
lowing steps could yield the necessary data to study an underground app
roach for 1975: 

- Detailed re-mapping of the surface showings and surrounding 
outcrops (Recommended Scale of mapping: 1 inch »*?This map
ping has to be extremely accurate to allow v a l i d comparison • 
with the underground mapping in the mine. 

- Re-sampling of the surface showings in freshly blasted trenches 
and p i t s , cross-checked by a few shallow RXT diamond d r i l l holes 
(WINKIE PORTABLE DRILL). 

- Indirect subsurface methods: geochemistry seems to be useless 
in this case, because of contamination and erratic distribution 
of s o i l , but geophysical methods could provide a good tool. An 
I? survey appears to be best suited. •• 

Depending on the a v a i l i b i l i t y of manpower in the Geology Department, 
this work could be done i n two to three months (May to October i s the best 
period). 

The cost of this operation i s estimated at $ 1 2 , 0 0 0 . 



I I I . SUMKAHY 

The e x p l o r a t i o n p r o p o s a l s reconraended f o r 1974 are compiled i n a pro
gram tabulated on the attached form. 

I t can be seen from t h i s c o m p i l a t i o n that the tota l cost o f the pro
gram i s estimated at about $ 1 2 4 , 0 0 0 , or $ 1 0 , 3 0 0 per month. In terns of cents 
per ton o f ore m i l l e d , t h i s i s equivalent t o par ton of ore milled. 

I,. 

• 

• • 

• 
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d r i l l i n g at maximum depth 400*; i t can be handled by a small surface machine -
Longyear' 24 o r bbS—i . D r i l l i n g water would have t o be tumped from the Jordan 
R i v e r , which i s a 2^0 f e e t head pressure. 
COST: 1,650 f e e t & $8. - $13,200 
TIME: 2 weeks 

On the Tramline ban*, excavate a reconnaissance trench 100 f e e t long to expose 
the Yellow C l i f f Zone, since t h i s a r e a i s covered by a t h i n overvurden (thB 
s u r f a c e showing i s l o c a t e d i n the k i v e r canyon). 
COST: l , O O 0 C u . F t . @ 55* - $ 5 5 0 
TIME: A few days 

Stage 2 
I f the r e s u l t s of Stage 1 are p o s i t i v e , an Adit should be 

st a r t e d f o l l o w i n g the Yellow C l i f f orezone. The muck from t h i s a d i t , estimated 
at 8,650 Tons, could be s t o c k p i l e d below the portal., or hauled to the Cave 
A d i t 4,000 f e e t upstream to be dumped in t o the mine ore pass system; t h i s 
would mean the r e h a b i l i t a t i o n of the tra m l i n e . The a d i t should be 800 feet 
long, on 56OO e l e v a t i o n . 
COST: 800 feet o f 9 x 12 d r i f t $60 - $48,000 
TIME: 40 days o r two months 

If Stage 2 has been completed s u c c e s s f u l l y , development o f 
the zone s h o u l d fo l l o w w i t h a r a i s e connecting the 5130 main a d i t to the 
Yel l o w C l i f f A d i t , w i t h an e x p l o r a t i o n d r i f t on 5130 (as described i n 1971 
Report) and w i t h diamond d r i l l i n g to the T i g e r Zone (See 1971 Proposal). 
Should the 5130 d r i f t be driven, i t i s very important to extend t h i s d r i f t 
beyond the- River to i n v e s t i g a t e the C a u l f i e l d - Tiger - Yellow C l i f f t e c t o n i c 
trap i t s e l f . 

COST ESTIMATE STAGE 3 : 

R a i s i n g : 500 f e e t fi $60.00 (Alimak) - $ 30,000 
D r i f t i n g : 1 2 0 0 f e e t « $60.00 ( 9x12) - 72,000 
UU: 5 0 0 0 f e e t a $ 3.00 (EX) - 15 , 0 0 0 
~~ ~ TOTAL - $ 1 1 7 , 0 0 0 ' 

SUMMARY O F E X P L O R A T I O N O N Y E L L O W C L I F F - TIGER - C A U X F I K L D 

C O S T : Stage 1 - $ 17 , 5 6 0 
Stage 2 - 48 , 0 0 0 
Stage 3 - 117 , 0 0 0 
TOTAL ~ $ 182,560 

(Thi3 cost could be lowered by the ore recovery) 

OBJECTIVES; - Indicate 2 5 0 , 0 0 0 Tons 'ft ,1.6 i n Yellow C l i f f 
- Indicate 3 0 0 , 0 0 0 Tons to 1.5 i n Tiger 
- Mining Development on Yellow C l i f f started 
- Reach a good location to investigate the 

Yellow C l i f f y Tiger, Caulfield Tectonic Trap 



PROBLEMS: - The b a s e r . e t a i s Rights o n Lot 3 do not belong to Sunro Mines Ltd., 
but t o Hayonier. 

- The mucK disposal f o r t n e a d i t d r i v e n on 5130 i s s t i l l problematic 

I I - 3 - hiihh NORTili^ioT OK RIVKR ZONE QSd' EXP I I - 3 ) 

B A S I C DA'1'A : - Shear zone on surface 6 0 0 ' beyond R i v e r Zone 
- G e o l o g i c a l Theory a c c o r d i n g to which t h i s shear zone c o u l d 

be the apex o f an unknown orebody located at depth close to 
the gabbro i n t r u s i v e . 

As shown on map EXP I I - 3 , t h i s area can be i n v e s t i g a t e d by diamond d r i l l i n g 
from the shaft area, 4770 Level. Two holes could be d r i l l e d f o r a f i r s t 
stage, one reaching the p r o j e c t i o n of the shear zone on 4600 e l e v a t i o n ; the 
ot h e r approximately 500 feet lower. The deepest hole reaching 1,150 f e e t , 
the same type of machine as i n EXP I I - l should be used. 

COST: 2 ,000 f e e t @ $8.00 - $16,000 

I I - 4 - SUMMARY OF LONG-RANGE EXPLORATION 

PROPOSAL AREA OBJECTIVE COST PRIORITY 

I I - 1 below River Zone 800,000 Tons 
« 1.00 

$46 , 4 0 0 1 

II - 2 Yellow C l i f f 
Caulfield 

Tiger 

550,000 Tons 
at 1.50 

182,560 2 

II - 3 N.E. of River Zone Indicate the 
presence of a 
new orebody 

16,000 
• 

"* 3 . 

TOTALS 1,350,000 Tons 
© 1.20 

(Possible Ore) 

2U,960 

I l l - SHORT RANGE EXP 10 RATION 

H I - 1 - CAVE ZONE (MAP EXP I I I - l ) 

The Cave Zone orebodies as outlined on 5225 level are known 
on 750 feet long. .However, both southern and northern limits of the mineral
ization are not established. 

a) In the northern part, a d r i f t 90 feet long has recently 
been driven on the extension of the B Block, according to a diamond d r i l l hole 





i n t e r s e c t i o n i n d i c a t i n g 10 1 1.50 on Se c t i o n 1 )00. P r i o r i t y problems d id not 
allo w to extend t h i s d r i f t , and the l a s t face i s s t i l l i n o r e , although low 
grade due to an exc e s s i v e amount o f P y r r h o t i t e . There i s no i n f o r m a t i o n at 
a l l beyond Section 1100. 

The best way to reach t h i s area i s to d r i l l a 500 foot 
hole y +12° from the Hanna Zone c r o s s - c u t on \>130. a few othgr p o s s i b i l i t i e s 
l i k e d r i l l i n g a downhole from s t a t i o n 53 - 1200 or d r i l l i n g a f l a t h o l e from 
the switchback i n the 51 - 52 Ramp would not <*ive such a good angle o f pene
t r a t i o n . 

b) In the southern p a r t of the Gave A, a fan o f short bazooka 
holes i n d i c a t e s an oreshoot apparently o f f s e t to the east o f the main oreDody. 
The l a s t h o l e (11-596) i n d i c a t e s 12' <& . 7 2 ; d e s p i t e t h i s low grade, the m i n e r a l 
i z e d area i s s t i l l open to the south. This area w i l l be r e a d i l y a c c e s s i b l e 
when the Cave A e x t r a c t i o n d r i f t i s completed. A minimum of 150 f e e t of explor 
at i o n d r i f t f o l l o w e d by diamond d r i l l i n g should be scheduled. 

I l l - 2 - NEW ZONK 

More data on the New Zone i s r e q u i r e d between ^3 and 55 
l e v e l s . This data w i l l be obtained from the ramp which w i l l connect 53 to 
55* Each l e g o f t h i s ramp w i l l expose the New Zone and provide an e x c e l l e n t 
diamond d r i l l i n g set-up, 

I I I - 3 - HANNA ZONE 

A few more diamond d r i l l holes can be d r i l l e d i n the 
southern p a r t o f the Hanna Zone from the p r e s e n t workings i n the Cave Zone. 
T h i s w i l l be done according to the equipment and time a v a i l a b l e . 

I l l - k - S U M M A H Y O F S H O U T - R A N G E E X P L O R A T I O N 

PROPOSAL AREA , OBJECTIVE COST PRIORITY 

III - 1 Cave Zone Estab l i sh o re 
l i m i t s on s t r i k e 

% 13,000 1 

III - 2 
* 

New Zone F i l l - i n informa
t i o n between 53 
and 55 

23,000 2 

III - 3 Hanna Zone F i n a l r econna is 
sance on southern 
extension 

3,000 3 

TOTAL $ 39,000 







DW-DND D R I L L I N G 

A t o t a l o f 20,693 f e e t of KX holes has been d r i l l e d i n 
10.5 months i n 1972. (No d r i l l i n g was done during the second period of 
January and d u r i n g February) 

i - DRILLING PATTERN 

I - A - EXPLORATION HOLES 

In t h i s type of d r i l l i n g (as c a r r i e d out on the New and 
HANNA Zones), no s p e c i a l s p a c i n g has been r e s p e c t e d . The g r e a t e s t depth 
reached was 555 f e e t . 

Whenever p o s s i b l e , these holes have been l a i d out w i t h 
a bearing o f N 35° £ and w i t h gentle d i p s from 0 to 1 2 0 ° , i n order to c o l l e c t 
more data, on the g e o l o g i c a l section o f the mine along the Main 5130 A d i t . 

I - B - SAMPLING HOLES 

These holes d r i l l e d to o u t l i n e and b l o c k out Proven and 
Probable Ores are shallow (from 10 to 250 f e e t ) and represent 7 5 ^ of the t o t a l 
footage for 1 9 7 2 . 

The h o r i z o n t a l spacing used i s 50 f e e t . The f a n s pattern 
has r e c e n t l y been t i g h t e n e d to give an i n t e r s e c t i o n approximately every 25 
f e e t . Experience has proven t h a t t h i s i s a requirement f o r the longhole 
mining method ( C A V E Zone). 

II - DEVIATION A N D RECOVERY  

I I - A - DEVIATION 

Very l i t t l e data on deviation i s a v a i l a b l e . Four surface 
holes show recorded T r o p a r i t e s t s : -~. 



fA3v« $ Set Of 

£j«pV»\ H o l t -n 

1 972 DIAMOND D R I L L S P E R F O R M A N C E S 



HOLE LENGTH BEARING D I P 

S .37 1,196 C o l l a r 
5 3 0 ' 

1 ,000' 

:* 40° 50' 
? 

-50° 
-48° 
-46° 

S 38 1,259 C o l l a r 
443' 
800* 

\ *4° E 
N > 7° E 
N *5 E 

- 5 1 ° 

-A4° 
- 3 9 ° 

S 39 1,060 ' C o l l a r 
300' 
690' 

1,000' 

N 7 "3° E 
t, 71° E 
N 70° E 
N 82 1 E 

-42° 
-37° 
- 2 7 ° 
-23° 

s 40 1,123 C o l l a r 
200' 
500' 
800' 

N 47° E 
N 43° £ 
N 53° & 
N 62° E 

-54° 
_ 5 3 ° 
-50° 
-50° 

A l l of tnese h o l e s have been d r i l l e d i n the v o l c a n i c s , 
w ithout penetrating t h e gabbro; a r e f r a c t i o n phenomenon i s to be expected on 
t h i s c o n t a c t . 

A clinometer has rec e n t l y been purchased which w i l l allow 
d i p t e s t s (acid t e s t s ) i n 1973-

For the time being, an average d i p d e v i a t i o n of 1 ° 3 0 ' 
per 100 feet has been used. 

I I - B - R E C O V E R Y 

An average core recovery of 92.20$ has been maintained 
in 1972, 

A particular feature of the Sunro d r i l l i n g i s that core 
recovery is not a problem in tne ore zones. The only features which can 
introduce poor recovery are the major fault zones; when such a zone i s pene-
trateu, the soft gouge i s generally washed away, and core can be ground on 
a few feet beyond the fault. One has* to be careful to lay out the holes so 
that they penetrate these zones at an angle not smaller than 40°, or else a 
strong deviation takes place and the hole w i l l follow the fault zone ( l i k e 
in U-521, where 42 feet of EX Casing had to be put i n the hole). 

These remarks are illustrated by the examples below: 

U-490 Average recovery - 82.27^ 
Recovery in fault zone - 71.2% 
Recovery past the fault - %.7% 

D-503 Average recovery - 90.14$ 
Recovery in ore zone - 93% 
Recovery i n barren fault zone - 74% 



U-521 ,-v^rage recovery - 5 9 . 3 ' % 
'pcovery i n fault. zone - i!*?.!^ 
Recovery F-H t the f a j i l t - 2̂.P;£ 

Sludge samples are taker poor recovery c o n d i t i o n s ; 
however, low core recovery i s not a problem, r*inr*e the T t f i j o r f a u l t zones 
are devoid of economic m i n e r a l i z a t i o n . 

I I - i>JJ TPKEN T 

I I - A - MaCHI^ERY 

Three Boyles diamond d r i l l s have been used i n 1972, 
as f o l l o w s : 

MACHINE FOOTAGE DRILLED WORKING HOURS 

JV 1 6 , 3 5 5 152 a Hrs SHIFTS 

JV 2 9,796 235 8 Hrs SHIFTS 

BAZOOKA 4 , 5 4 2 134 8 Hrs SHIFTS 

No serious breakdowns occur on any of these machines. 

Since no maintenance records are a v a i l a b l e for the JV 
d r i l l s before 1971, the age ard the total working hours are unknown. The 
JV 1 was apparently bought from Sheep Creek Mines in 1965; hence, i t must 
be f a i r l y o l d . ^ 

The Bazooka D r i l l was purchased new in March, 1971, and 
put at work on August 26/71 . Maintenance according to the manufacturer's 
instructions was performed, A major overhaul for this machine i s forecast 
for January, 1973- Throughout the 1 , 3 0 4 working hours, this l i t t l e machine 
gave t o t a l satisfaction and i s very useful at Sunro. Its capacity has been 
rated at 130 feet with EX Magnesium Zirconium diamond d r i l l rods. 

Two pumps have been used in 1972 with the JV D r i l l s . 
One i s an o l d Boyles BB-47M which wa3 completely overhauled in October, 1971 
the other is a new Canlong 3 1 5 , purchased in June, 1 9 7 2 . This pump i s a 
ve r t i c a l quadraplex model delivering 9.5 GPM at a pressure of 700 PSI, with 
very l i t t l e surge due to the action of the four pistons. 

Experience has shown that d r i l l i n g without a pump 
(using the mine water, pressure of approximately 90 PSI) is to be avoided, 
especially for upholes over 150 feet. 

• 
• 



II - B - HJDS AND CURE bartJuiU> 

M s w i t c h to EW rods has been done p r o g r e s s i v e l y , and o n l y 
t h i s type i's used now f o r the JV d r i l l s , >S0 f e e t Of. K* rods are a v a i l a b l e 
at Sunro. The bazooka uses EX Ka g - Z i r c l i g h t w e i g h t roas (120 feet a v a i l a b l e ) , 

EWK and EWT Double Tube - l i p i d Type core b a r r e l s are i n 
use. Some have a s t a i n l e s s s t e e l i n n e r tube, wriich g i v e s a s l i g h t l y b e t t e r 
core recovery and longer runs i n bl o c k y ground. S w i v e l type core b a r r e l s 
are not recommended because of t h e i r f r a g i l i t y . Ten foot runs are common 
at Sunro. S e c t i o n a l core b a r r e l s have been t r i e d o u t , but do not stand 
very long. 

I I - C - DIAMOND BITS 

<]0% of the b i t s used i n 1972 are EXT or EXK, 100 S e r i e s , 
Standard M a t r i x , w i t h approximately 3.20 Carats o f AA Grade diamonds, manu
f a c t u r e d by WESDRILL EQUIPMENT LTD. They have two watercourses, w i t h or w i t h 
out c a r b i d e i n s e r t s , a c c ording to the rock formation to be d r i l l e d . They 
g i v e an average b i t l i f e of 104 f e e t , with a diamond loss e q u i v a l e n t to 
33 cents- per foot. 

Other types of b i t s ( h e a v i e r diamond weight, 3 water
courses, d i f f e r e n t matrix and p a t t e r n ) have been t r i e d out from s e v e r a l manu
f a c t u r e r s without t o o much success. 



STATISTICS 'S'L 



SAMPLING 

Three types o f samples are -"urrently used at the mine. 

,1 - COKE SAMPLES 

A l l the diamond d r i l l core i s logged; o b v i o u s l y barren 
footage i s d i s c a r d e d , unless i t i s o f g e o l o g i c a l i n t e r e s t (For the explor
a t i o n h o l e s , a l l the core i s kept). The m i n e r a l i z e d core i s s p l i t and 
assayed a c c o r d i n g to the g e o l o g i c a l logs. W i t h i n the ore, core i s s p l i t 
i n 2 , U, or 8 feet a c c o r d i n g to the homogeneity of the m i n e r a l i z a t i o n . 
These samples are used f o r ore r e s e r v e s c a l c u l a t i o n s . 

I I - CHIP SHKPLES 

Chip samples are taken on the faces as c l o s e as p o s s i b l e 
to the c r o s s - s e c t i o n l i n e s (every 25 feet i n the R i v e r Zone, every 50 feet 
i n the Cave Zone). Experience showed t h a t t h e i r v a l u e i s g e n e r a l l y 10% 
too high, due to a systematic " s a l t i n g " i n the s o f t e r high grade zones. 
These samples are very seldom used f o r o r e reserves c a l c u l a t i o n s , and when 
they are used, they are cut down by 10^. 

i n - MUCK SAMPLES 

Muck samples are taken by the develoi*nent crews in the 
headings or by the mucking crews in the stope drawpoints. The volume of 
these samples has recently been increased to give approximately 10 pounds 
of rock. Their value i s generally f a i r l y close to the diamond drill~«ore 
values, but their location i s sometimes problematic. On an average, approx
imately 60# of the samples are taken. These samples are used to estimate 
the grade of the broken muck in the headings and in the stope. They are not 
used for ore reserves calculation. * 
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