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AN UPDATE FROM THE BLACKDOME MINE, CLINTON, B. C. 

ABSTRACT 

The Blackdome g o l d - s i l v e r mine, l o c a t e d 250 k i l o m e t r e s north of 
Vancouver, B. C. began p r o d u c t i o n i n May of 1986. The ore 
d e p o s i t s there are ep i t h e r m a l q u a r t z v e i n s and b r e c c i a s emplaced 
along s t e e p l y d i p p i n g , n o r t h e a s t e r l y s t r i k i n g f a u l t zones i n 
Eocene v o l c a n i c r o c k s . The host rocks are r e l a t i v e l y f l a t - l y i n g 
r h y o l i t i c t o a n d e s i t i c flows and t u f f s which have been sheared, 
then h y d r o t h e r m a l l y a l t e r e d and s t r o n g l y s i l i c i f i e d . 
D i s s e m i n a t i o n s of f i n e - to medium-grained n a t i v e g o l d , electrum, 
a c a n t h i t e , a g u i l a r i t e and s i l v e r s u l p h o s a l t s c o n s t i t u t e the 
economic m i n e r a l s , and these occur with a c c e s s o r y p y r i t e , 
c o v e l l i t e , c h a l c o c i t e , a r s e n o p y r i t e , s p h a l e r i t e and galena. Ore 
bodies c o n s i s t of s m a l l shoots i n the order of 12 t o 70 metres i n 
s t r i k e l e n g t h , measuring up to 80 metres v e r t i c a l l y and up to 
3.5 metres t h i c k . 

To date, few s t r u c t u r a l , l i t h o l o g i c a l or geochemical 
c h a r a c t e r i s t i c s have emerged t h a t a c t as dependable c l u e s to 
l o c a t i n g o r e . T h i s , coupled with the s m a l l s i z e of the ore 
shoots, makes e x p l o r a t i o n p a r t i c u l a r l y d i f f i c u l t and expensive. 
However, r e a s o n a b l y r e l i a b l e procedures have been developed over 
the y e a r s . Close-spaced geochemical s o i l sampling f o r g o l d , 
f o l l o w e d by e x t e n s i v e s u r f a c e t r e n c h i n g i s most e f f e c t i v e f o r 
f i n d i n g the shear zones which host the qua r t z v e i n s . T h i s i s 
succeeded by methodical diamond d r i l l i n g on 25 metre c e n t r e s t o 
develope d r i f t i n g t a r g e t s . 

At s t a r t - u p , g e o l o g i c r e s e r v e s i n a l l c a t e g o r i e s were 221,455 
tonnes g r a d i n g 22.62 gm Au/t and 107.3 gm Ag/t. From t h a t time 
to December 31, 1987, the mine has operated c o n t i n u o u s l y , 
y i e l d i n g 2891.9 kg (76,505 oz) of g o l d and 7763.4 kg (205,380 
oz) of s i l v e r from 108,944 tonnes (119838 tons) of ore. P r o p e r t y 
e x p l o r a t i o n has kept pace with p r o d u c t i o n such t h a t a t December 
31, r e s e r v e s were 222,820 tonnes g r a d i n g 25.51 gm Au/t and 74.04 
gm Ag/t. An a g g r e s s i v e e x p l o r a t i o n program i s re c o g n i z e d as 
v i t a l t o the c o n t i n u i n g success of the mine, and a s i g n i f i c a n t 
p o r t i o n of the mine o p e r a t i n g budget i s a l l o c a t e d each year f o r 
t h i s purpose. 

AUTHOR - D. W. Rennie, P. Eng., 
Ch i e f G e o l o g i s t / E n g i n e e r , 
Blackdome Mining C o r p o r a t i o n 
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INTRODUCTION 

The Blackdome mine i s l o c a t e d 67 k i l o m e t r e s west-northwest of 

C l i n t o n , B. C , and 250 a i r - k i l o m e t r e s north of Vancouver (Fi g u r e 

1 ) . I t i s a s m a l l , 200 t.p.d. o p e r a t i o n t h a t began p r o d u c t i o n i n 

May of 1986. The ore shoots are s m a l l , high-grade bonanza 

d e p o s i t s and, although the d a i l y throughout i s s m a l l , the m i l l -

head grades are among the h i g h e s t of any mine i n the country. 

Gold m i n e r a l i z a t i o n was f i r s t d i s c o v e r e d on the p r o p e r t y i n 1947 

by Lawrence F r e n i e r who staked the o r i g i n a l c l a i m s . From the 

e a r l y 1950's to the 1970*s, e x p l o r a t i o n work c o n s i s t i n g of 

p r o s p e c t i n g , t r e n c h i n g , diamond d r i l l i n g and underground 

development was done by two companies: S i l v e r Standard Mines L t d . 

and Empire V a l l e y Gold Mines L t d . In 1977, B a r r i e r Reef 

Resources L t d . staked the s u r r o u n d i n g ground and c o n s o l i d a t e d 

a l l the c l a i m s under a new company c a l l e d Blackdome E x p l o r a t i o n 

L t d . From t h a t time, u n t i l 1984, e x t e n s i v e geochemical sampling, 

t r e n c h i n g , g e o l o g i c a l mapping, g e o p h y s i c a l work, diamond d r i l l i n g 

and d r i f t i n g was c a r r i e d out over the p r o p e r t y by both Blackdome 

and Heath S t e e l e Mines L t d . By the end of 1984, cut and d i l u t e d 

ore r e s e r v e s i n a l l c a t e g o r i e s stood a t 221,455 tonnes g r a d i n g 

22.62 gm Au/t and 107.3 gm Ag/t, and the d e c i s i o n was made to 

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

C o n s t r u c t i o n of a m i l l and camp f a c i l i t y was s t a r t e d i n May of 

1985 and the mine began o p e r a t i o n i n May of 1986, f o l l o w i n g an 

expenditure of $10,000,000. At the present time, p r o d u c t i o n i s 
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underway a t 200 tonnes per day and the mine employs some 135 

people, depending on the season. Gold p r o d u c t i o n f o r 1987 was 

1765.2 kg (46,698 oz) gold and 4782.5 kg (126,520 oz) s i l v e r . 

Ore r e s e r v e s i n a l l c a t e g o r i e s a t the end of 1987 were 222,820 

tonnes g r a d i n g 25.51 gm Au/t and 74.04 gm Ag/t. 

REGIONAL GEOLOGY 

The Blackdome P r o p e r t y l i e s i n an area t h a t i s u n d e r l a i n by rocks 

of T e r t i a r y to T r i a s s i c age ( F i g u r e 2). The o l d e s t rocks i n the 

v i c i n i t y of the mine are the T r i a s s i c P a v i l i o n Group, which 

outcrop on the east bank of the F r a s e r R i v e r , some 16 k i l o m e t r e s 

east of the mine. A l s o , u l t r a - b a s i c rocks of apparent T r i a s s i c 

age have been mapped by T i p p e r (1978) alo n g the Yalakom F a u l t , 30 

k i l o m e t r e s south of the p r o p e r t y . These are u n d e r l a i n by a u n i t 

which has r e c e n t l y been c o r r e l a t e d with the Lower Cretaceous 

Jackass Mountain Group and Upper Cretaceous Spences Bridge or 

K i n g s v a l e Formations (Richardson and C a r l y l e , 1981; Mathews and 

Rouse, 1984). 

O v e r l y i n g the Cretaceous s t r a t a are sediments, t u f f s and flows of 

Eocene age. Near Blackdome Mountain, the rocks are comprised of 

s u b a e r i a l welded ash, p o s s i b l y ash-flow, and l a p i l l i t u f f s , as 

w e l l as l a v a flows and d e b r i s - f l o w d e p o s i t s , a l l of which v a r y i n 

composition from a n d e s i t e to r h y o l i t e . The e n t i r e sequence of 

sedimentary and v o l c a n i c rocks has been c o r r e l a t e d with the 

Kamloops Group which occurs on the A s h c r o f t and N i c o l a map sheets 

many miles to the south and e a s t of the Blackdome area ( D u f f e l l 



I Ev \ uK|s 
VOMv • J.A.-r-rr-— i-•••• 

Ool ; , - . . / / / \ \ 
/ Ev / A Ev Ool 

OMv Ev > 
uKks 

\ Ev 

\ 
\ 

Ev 

Kqm \ / - i - K q m 

uKks 

, , n 

OMv 
Kqm 

'MPcv 

FIGURE 3 

A 
B L A C K D O M E H 

I —OMv 
Ev 

{ 
kOMv 

V. OMv 

Ev 

uKkVi 

Ev 
••.uKkv » 

OMv 

OMv 

^ _ ,'HU 

t £ Y FAULT 

/ 
/ 

Ev 

LEGEND: 
PLEISTOCENE ANO RECENT 

•ED 
MIOCENE AND/OR PLIOCENE 

I MPcv I CHILCOTIN GROUP 
OLI60CENE ANO LOWER MIOCENE 
| OMv 1  
EOCENE 

UPPER CRETACEOUS 
KIN6SVALE VOLCANICS 
INTRUSIVE 

uKkv 
LKgd 

LOWER CRETACEOUS 
I IKjm IJACKASS MOUNTAIN GROUP 
UPPER TRIASSIC TO M. JURRASSIC 
ImJf TYAU6HT0N 6R0UP 

TRIASSIC 
PAVILION GROUP 

BRIDGE RIVER FORMATION MIBR 

"Rub 

FAULT opprot. , assumed 
~ CONTACT opprot. ,atsumtd 

THRUST FAULT 

IKjm 

Ev / yV" MPcv 

^fyS MPCV ' 

0 8 1 * V ..-MPcv. >• 
V '':""'V< 

O .-POISON MTN. 

6*-Ev 

\ 

^ \ \ 
,mTBR 1 IKjm 

V 
V 

Mi. 5 
SCALE I".250,000 

0 

Km 5 0 5 

FROM TIPPER , 1978, GSC. OPEN FILE N&. 534 

BLACKDOME MINING CORP. 

CL INTON M.D.-B.C. 

REGIONAL 
GEOLOGY 

DATE : APRIL, 1988 
BV.D.R./r.w.r. FIGURE 2 



3 

and McTaggart, 1952; Mathew and Rouse, 1984; Ewing, 1981). 

Unconformably capping the Eocene rocks are b a s a l t flows of E a r l y 

Miocene or Late Oligocene age (Church, 1980). 

Major and t r a c e element s t u d i e s of the Eocene rocks c a r r i e d out 

by V i v i a n ( p e r s o n a l communication, 1984) have shown tha t they are 

d e r i v e d from a c a l c - a l k a l i n e magma i n a v o l c a n i c a r c - t y p e of 

t e c t o n i c s e t t i n g . Eocene q u a r t z monzonite s t o c k s a t Poison 

Mountain, l o c a t e d 22 km southwest of Blackdome Mountain, are host 

to an a u r i f e r o u s porphyry copper-molybdenum d e p o s i t . They c o u l d 

r e p r e s e n t the source magma of a v o l c a n i c system s i m i l a r t o the 

one a t Blackdome. 

The r e g i o n i s t r a n s e c t e d by four major f a u l t zones: the F r a s e r , 

"d", Hungry V a l l e y and Yalakom F a u l t s ( T i p p e r , 1978; T r e t t i n , 

1961). The F r a s e r F a u l t l i e s t o the eas t of Blackdome Mountain 

and i s the zone of weakness r e s p o n s i b l e f o r the formation of the 

Fr a s e r Canyon. The "d , f f a u l t i s a n o r t h w e s t e r l y - s t r i k i n g branch 

of the F r a s e r F a u l t which has undergone s t r i k e - s l i p displacement 

of unknown magnitude. I t i s r e l a t e d to the Hungry V a l l e y F a u l t 

which i s a t h r u s t f a u l t a l o n g which Lower Cretaceous sediments 

have been t h r u s t onto Upper Cretaceous and T e r t i a r y r o c k s . 

F u r t h e r to the south i s the Yalakom f a u l t , a r i g h t - l a t e r a l 

s t r i k e - s l i p f a u l t t h a t s t r i k e s n o r t h w e s t e r l y , r o u g h l y p a r a l l e l t o 

the Hungry V a l l e y F a u l t . I t , too, i s a branch of the F r a s e r 

F a u l t . 

S e v e r a l minor f a u l t s have been mapped i n the area by Ti p p e r 
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(1978) and are probably r e l a t e d t o the above-mentioned 

s t r u c t u r e s . 

PROPERTY GEOLOGY 

Rock u n i t s t h a t have been observed and mapped on the Blackdome 

P r o p e r t y , to date, are Cretaceous and Eocene in t e r m e d i a t e to 

f e l s i c v o l c a n i c s and Oligocene t o Lower Miocene b a s a l t s ( F i g u r e 

3). The g o l d - s i l v e r m i n e r a l i z a t i o n has been found o n l y i n the 

Eocene v o l c a n i c rocks and the b a s a l t s are known t o be p o s t - o r e . 

I t i s not known whether o r e - b e a r i n g v e i n systems e x i s t i n the 

Cretaceous s t r a t a as e x p l o r a t i o n has not been c a r r i e d out to 

s u f f i c i e n t depth. 

The Eocene rocks have been grouped i n t o four s u b - u n i t s , which are 

(lowermost to uppermost): a s e r i e s of predominantly a n d e s i t i c 

flows and p y r o c l a s t i c s c a l l e d the Lower A n d e s i t e , a d a c i t e f l o w 

u n i t , a sequence of mainly r h y o l i t i c t u f f s , l a v a s and d e b r i s - f l o w 

d e p o s i t s known l o c a l l y as the R h y o l i t e U n i t and another s e r i e s of 

a n d e s i t e to d a c i t i c a n d e s i t e flows c a l l e d the Upper Andesite (see 

F i g u r e s 3 and 4). A l l these u n i t s are f a i r l y f l a t - l y i n g w i th 

d i p s seldom i n excess of 25 degrees to the southeast and 

northwest. 

The s t r u c t u r a l geology near the mine i s f a i r l y simple as 

deformation of the post-Cretaceous rocks i s g e n e r a l l y moderate. 

F o l d s observed on the p r o p e r t y are broad, open f l e x e s which, i n 

some l o c a l i t i e s , may r e f l e c t the topography of the d e p o s i t i o n a l 
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s u r f a c e . There i s s t r o n g evidence of a l a r g e a n t i c l i n e , p l u n g i n g 

s h a l l o w l y t o the n o r t h e a s t . The a x i s of t h i s f o l d l i e s p a r a l l e l 

to the f a u l t s t h a t c o n t r o l ore m i n e r a l i z a t i o n and the two 

s t r u c t u r e s are thought to be r e l a t e d t o doming which occurred 

d u r i n g the v o l c a n i s m (Dawson, 1979). 

ECONOMIC GEOLOGY 

The gold and s i l v e r m i n e r a l i z a t i o n occurs i n q u a r t z v e i n s and 

s i l i c e o u s b r e c c i a s s i t u a t e d a l o n g r o u g h l y p a r a l l e l f a u l t s . Most 

of the e x p l o r a t i o n work completed so f a r has been on two qu a r t z 

v e i n systems c a l l e d the No. 1 and No. 2 V e i n s . However, there 

are s e v e r a l other g o l d - b e a r i n g s t r u c t u r e s on the p r o p e r t y . The 

Nos. 1 and 2 f a u l t s have sinuous s u r f a c e t r a c e s , s t r i k e 

a p proximately 040 degrees and d i p at angles between 55 and 75 

degrees to the northwest (see F i g u r e 3). The other v e i n systems 

s t r i k e i n app r o x i m a t e l y the same d i r e c t i o n but v a r y i n d i p from 

45 degrees northwest to 70 degrees s o u t h e a s t . There has been 

d i p - s l i p displacement a c r o s s both the No. 1 and 2 f a u l t s systems 

i n excess of 20 and, i n some cases, as much as 50 metres. 

Ore m i n e r a l s c o n s i s t of n a t i v e g o l d , electrum, s i l v e r , 

a g u i l a r i t e , a c a n t h i t e , f r e i b e r g i t e and s e v e r a l u n i d e n t i f i e d 

s i l v e r s u l p h o s a l t s ( V i v i a n , p e r s . comm., 1985). A c c e s s o r y 

s u l p h i d e m i n e r a l s t h a t occur i n minor amounts are p y r i t e , 

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

c o v e l l i t e , c h a l c o c i t e , a r s e n o p y r i t e , s p h a l e r i t e and galena. The 

mode of occurrence of the these m i n e r a l s i s medium- to f i n e -
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grain e d d i s s e m i n a t i o n s and f r a c t u r e - f i l l i n g s of euhedral t o 

anhedral g r a i n s . Some c r y s t a l l i n e g old has a l s o been observed. 

O v e r a l l , the m e t a l l i c m i n e r a l s are s p a r s e l y d i s t r i b u t e d and 

re p r e s e n t 1% or l e s s of the t o t a l v e i n m a t e r i a l . Base metals are 

present i n geo c h e m i c a l l y s i g n i f i c a n t amounts but are not 

ec o n o m i c a l l y important. 

The d e p o s i t i s b e l i e v e d to have been p r e c i p i t a t e d from upward 

moving hot meteoric waters i n a Middle to Late Eocene, or, 

p o s s i b l y , E a r l y Oligocene e p i t h e r m a l system. F l u i d i n c l u s i o n 

s t u d i e s by V i v i a n , e t a l . (1987) i n d i c a t e t h a t the temperature of 

d e p o s i t i o n was approximately 285 degree C , at a depth of 0.5 to 

1.1 km. T h i s p l a c e s i t f a i r l y low down i n the system, a t or 

below the s o - c a l l e d " b o i l i n g l e v e l " d e s c r i b e d a t many other 

e p i t h e r m a l d e p o s i t s . 

A l t e r a t i o n a s s o c i a t e d with the v e i n s i s c h a r a c t e r i z e d by the 

i n t r o d u c t i o n of potassium f e l d s p a r , s e r i c i t e , c l a y minerals and, 

most i m p o r t a n t l y , s i l i c a . S i l i c i f i c a t i o n i s most int e n s e w i t h i n 

1 metre of the f a u l t zones, and o f t e n the qu a r t z content of these 

zones i s over 90%. Within the s t r o n g l y s i l i c i f i e d bodies are 

zones with a bleached appearance which have undergone l e a c h i n g by 

a c i d i c f l u i d s . T h i s low-pH a l t e r a t i o n f a c i e s i s u s u a l l y c o n f i n e d 

to w i t h i n 1 to 2 metres of a f a u l t or f r a c t u r e . Weak p r o p y l i t i c 

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

c h a r a c t e r i s e d by f i n e - to medium-grained e p i d o t e , c h l o r i t e , 

c a l c i t e and p y r i t e f r a c t u r e - f i l l i n g s . P r o p y l i t i c a l t e r a t i o n i s 
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more widespread and can occur as much as 15 metres from the 

v e i n s . Weathering products such as l i m o n i t e and p y r o l u s i t e are 

present throughout the f a u l t s t o a depth of at l e a s t 100 metres 

below s u r f a c e . 

The ore occurs as s t e e p l y to moderately p l u n g i n g , elongate 

"bonanza" shoots w i t h i n the more s i l i c i f i e d s e c t i o n s of the f a u l t 

zones. They e x i s t a d jacent t o , or i n the m i l l e d rock of the 

f a u l t zones themselves and average up to 3.5 metres t h i c k . The 

ore-shoots can be up to 70 metres long and 80 metres high, 

although the lower boundaries of some shoots have not y e t been 

determined. The plunge of the ore-bodies, where apparent, i s 

v a r i a b l e . 

The grade of the v e i n m a t e r i a l changes al o n g s t r i k e from waste to 

ore over i n t e r v a l s as s h o r t as 1 to 3 metres. Within the ore 

shoots, the grade v a r i e s w i d e l y and i t i s not uncommon to o b t a i n 

assays over minable widths i n the hundreds or even thousands of 

grams gold per tonne with sub-ore-grade m a t e r i a l 1.5 metres a l o n g 

the v e i n . The boundary of the ore a c r o s s the s t r i k e of the v e i n s 

i s even more abrupt, with the change from m i n e r a l i z e d to b a r r e n 

rock o c c u r r i n g over a space of a few c e n t i m e t r e s . Very l i t t l e 

g o l d and s i l v e r occur i n the w a l l s of the v e i n s . 

S i l i c i f i c a t i o n i s always present i n the ore zones but an 

abundance of quartz does not mean t h a t g o l d and s i l v e r 

m i n e r a l i z a t i o n i s p r e s e n t . V i s i b l e g o l d and s i l v e r m i n e r a l s 

occur i n hand specimens and i n d r i l l core but, most o f t e n , they 
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are so f i n e - g r a i n e d as to be n e a r l y impossible to spot with the 

naked eye or hand l e n s . However, the ore i s nuggety, as 

evidenced by the number of g o l d g r a i n s g r e a t e r than 0.5 mm i n 

diameter t h a t r e p o r t to the g r a v i t y c o n c e n t r a t e i n the m i l l . For 

t h i s reason, much d e t a i l e d sampling and a s s a y i n g must be done on 

every newly exposed p o r t i o n of a v e i n and the ore boundaries 

d e f i n e d by t h i s i n f o r m a t i o n a l o n e . 

EXPLORATION APPROACH 

During the p e r i o d 1977 to 1986, a number of e x p l o r a t i o n methods 

were implemented on the Blackdome P r o p e r t y . S o i l geochemical 

programs f o r g o l d and s i l v e r , p a r t i c u l a r l y g o l d , together w ith 

rock geochemistry and c a r e f u l p r o s p e c t i n g were found to be the 

most u s e f u l t o o l s i n the e a r l y s t a g e s . Samples taken a t 10-metre 

i n t e r v a l s over l i n e s 100 metres a p a r t were r e q u i r e d , as s o i l 

anomalies a s s o c i a t e d with the v e i n s , although o f t e n r e g i s t e r i n g 

i n the thousands of ppb, were f r e q u e n t l y v e r y narrow. Quartz 

f l o a t c o u l d be found a l l over the p r o p e r t y and, o f t e n , t r a c e d 

back to the s o u r c e . From t h e r e , b u l l d o z e r t r e n c h i n g and diamond 

d r i l l i n g o u t l i n e d t a r g e t s f o r underground work. 

The s m a l l s i z e of the ore shoots makes i t mandatory to employ 

c l o s e l y spaced i n t e r s e c t i o n s , i n the order of 25 metres a p a r t . 

Even then, the uneven d i s t r i b u t i o n of gold i n the ore makes 

e x p l o r a t i o n diamond d r i l l i n g d i f f i c u l t t o i n t e r p r e t . A l s o , core 

r e c o v e r y i n the v e i n s averages 75% but i s o f t e n as low as 20%. 

More than once, diamond d r i l l h o les have p i e r c e d what was 
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e v e n t u a l l y found to be ore and d i d not r e t u r n ore-grade assays. 

Good samples are almost impossible to o b t a i n i n d r i l l core and 

ore r e s e r v e e s t i m a t e s based on d r i l l i n g without t r e n c h or d r i f t 

i n f o r m a t i o n are u n r e l i a b l e . D r i l l i n g does, however, provide 

i n d i c a t i o n s t h a t there are anomalous amounts of p r e c i o u s metals 

i n a p a r t i c u l a r zone and so i s u s e f u l i n g u i d i n g d e t a i l e d 

e x p l o r a t i o n . I t i s a l s o worthwhile f o r e s t a b l i s h i n g the l o c a t i o n 

and s t r i k e of q u a r t z - b e a r i n g s t r u c t u r e s . 

G e o p h y s i c a l surveys i n v o l v i n g VLF-EM and magnetometer were t r i e d 

on v a r i o u s o c c a s i o n s without s u c c e s s . N e i t h e r the ore zones or 

the f a u l t s t h a t host them are p a r t i c u l a r l y c o n d u c t i v e and they do 

not possess any unique magnetic p r o p e r t i e s , so these methods are 

not of much use. Consequently, to date, " b l i n d " ore bodies can 

o n l y be d e t e c t e d by diamond d r i l l i n g and underground d r i f t i n g . 

In 1987, an attempt was made t o develope some b e t t e r techniques 

f o r d i s c o v e r i n g new ore a t Blackdome. I t was hoped t h a t methods 

co u l d be d e v i s e d t h a t would reduce the amount of d r i l l i n g t h a t 

had to be done by l o c a t i n g ore bodies t h a t do not respond to g o l d 

geochemistry. These would be ore. shoots t h a t were too d e e p l y 

b u r i e d by overburden or t h a t were s i t u a t e d too deeply on the 

f a u l t zones f o r the g o l d to makes i t s way i n t o the s o i l near 

s u r f a c e . 

Geochemical a n a l y s e s performed on a s u i t e of ore samples from the 

Nos. 1 and 2 Veins suggest, not s u r p r i s i n g l y , t h a t a very c l o s e 

c o r r e l a t i o n e x i s t s between g o l d and s i l v e r . In a d d i t i o n , s t r o n g 
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to moderate c o r r e l a t i o n s were found to e x i s t between gold and 

l e a d , a r s e n i c , antimony, copper and molybdenum. I t seemed 

p o s s i b l e , then, t h a t these elements c o u l d be u s e f u l as 

geochemical p a t h f i n d e r s , and, i n a s o i l sampling program c a r r i e d 

out over a p o r t i o n of the p r o p e r t y i n the f a l l of 1987 (see 

F i g u r e s 5, 6 and 7), analyses were c a r r i e d out f o r g o l d , s i l v e r , 

antimony, copper and a r s e n i c . 

I t became apparent q u i t e e a r l y on i n the program t h a t the l e a d , 

s i l v e r and antimony were of l i m i t e d use. A l l three elements 

d i s p l a y e d a very f l a t and unimpressive range of v a l u e s , from 

which i t was d i f f i c u l t to d e f i n e anomalous samples. R e l a t i v e l y 

few s i l v e r v a l u e s were higher than 0.5 ppm and these d i d not seem 

to be r e l a t e d to any s t r u c t u r a l f e a t u r e or geochemical highs f o r 

other elements. S i m i l a r l y , l e a d ranged between 2 and 49 ppm and 

antimony between 1 and 10 ppm. 

Gold, on the other hand, d i s p l a y e d d e f i n i t e anomalies, with 

an a l y s e s as high as 2905 ppb ( F i g u r e 5) i n s p i t e of overburden 

depths up to 3 metres. When the best of these anomalies were 

trenched, a q u a r t z v e i n system was d i s c o v e r e d with g o l d v a l u e s as 

high as 80 gm/tonne over 1 metre. T h i s v e i n , c a l l e d the Watson 

Vein , was c o m p l e t e l y covered by overburden and was e n t i r e l y 

unexpected. D e t a i l e d t r e n c h i n g on i t e v e n t u a l l y d e f i n e d a 75 

metre-long zone t h a t , on s u r f a c e , grades 12.70 gm Au/t and 13.66 

gm Ag/t over an average width of 3.5 metres. 

A p p a r e n t l y anomalous values f o r copper and a r s e n i c , a s s o c i a t e d 
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with the gold anomalies, were found as w e l l ( F i g u r e 6 and 7). 

However, they were weak and i t i s debatable whether they would 

have l e d to the d i s c o v e r y of the Watson Vein by themselves. 

Trenching was done over some of the a r s e n i c anomalies t h a t d i d 

not have good gold geochemistry a s s o c i a t e d with them and no 

u n d e r l y i n g s t r u c t u r e s were found a t a l l . There s t i l l e x i s t s one 

area at the southernmost end of the g r i d t h a t has widespread 

geochemical anomalies i n both copper and a r s e n i c . However, they 

occur i n a s e c t i o n of the p r o p e r t y with many s p r i n g s and swampy 

ground. Ground-water d i s c h a r g e , and not an ore body, c o u l d be 

r e s p o n s i b l e f o r c o n c e n t r a t i n g these metals i n the s o i l . T h i s i s 

supported by the f a c t t h a t the creeks have a c o i n c i d e n t copper 

high a s s o c i a t e d with them. In any case, t r e n c h i n g i s planned f o r 

t h i s area i n 1988. 

Another method t h a t was t r i e d i n the 1987 program was VLF-

E M / r e s i s t i v i t y . I t was hoped t h a t the VLF-EM would o u t l i n e any 

shear zones and t h a t the r e s i s t i v i t y would i s o l a t e q u a r t z bodies 

alo n g them. VLF-EM had been t r i e d without success i n pr e v i o u s 

y e a r s , but the r e had been some s p e c u l a t i o n t h a t the t r a n s m i t t i n g 

s t a t i o n employed d u r i n g t h a t survey was not w e l l o r i e n t e d f o r the 

s t r i k e of the Blackdome v e i n s . The s t a t i o n i n Hawaii, which i s 

very w e l l s i t u a t e d with r e s p e c t to the s t r i k e of the known v e i n s 

on the p r o p e r t y , was used f o r the 1987 survey. 

S e v e r a l l i n e s were run over known ore bodies i n order to 

determine i f the instrument, a Geonics EM-16R, c o u l d d e t e c t them. 
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I t d i d not. In f a c t , the response was so f l a t t h a t i t was 

thought t h a t the instrument was not f u n c t i o n i n g p r o p e r l y , and i t 

was sent back to the d e a l e r to be checked. Once i t was 

determined t h a t there was nothing wrong with the instrument, a 

p r e l i m i n a r y survey was run over the g r i d a r e a . No response was 

recorded over the Watson Vei n , and t r e n c h i n g done over those 

anomalies t h a t were recorded d i d not r e v e a l any u n d e r l y i n g 

s t r u c t u r a l f e a t u r e s . 

CONCLUSIONS 

The ore bodies a t Blackdome are s m a l l , high-grade shoots t h a t are 

d i f f i c u l t to f i n d and e v a l u a t e . In the f i r s t stages of 

e x p l o r a t i o n , geochemical s o i l sampling on c l o s e l y spaced 

i n t e r v a l s a l o n g l i n e s 100 metres a p a r t has been found to be q u i t e 

e f f e c t i v e . Gold analyses are most u s e f u l , although copper and 

a r s e n i c p r o v i d e a response which may c o n f i r m the gold anomalies. 

C a r e f u l p r o s p e c t i n g and g e o l o g i c a l mapping are very important and 

complement the geochemistry v e r y w e l l . Together, these methods 

are e f f e c t i v e i n d e f i n i n g t a r g e t s f o r t r e n c h i n g and diamond 

d r i l l i n g . 

T renching and d r i f t i n g remain the o n l y r e l i a b l e techniques f o r 

determining ore r e s e r v e s . Diamond d r i l l i n g , a t best, can provide 

some i n f o r m a t i o n concerning grade and, at the very l e a s t , 

s t r u c t u r a l data and i n d i c a t i o n s of the presence of anomalous 

amounts of p r e c i o u s metals. Due to poor r e c o v e r y and the 

coarseness of the go l d i n the ore, d r i l l i n g i s unable to r e l i a b l y 



13 

evaluate r e s e r v e s . 

The 1987 program confirmed t h a t the e x p l o r a t i o n methods developed 

a t Blackdome over the past 10 years are f a i r l y sound. The known 

s t r i k e - l e n g t h of the new v e i n , dubbed the Watson Vei n , i s now 

over 500 metres and i t i s open-ended to the north and south and 

at depth. Diamond d r i l l i n g has d e f i n e d e x t e n s i o n s to the g o l d 

and s i l v e r m i n e r a l i z a t i o n f o r a v e r t i c a l d i s t a n c e of at l e a s t 90 

metres. D r i f t i n g i s p r e s e n t l y underway to i n v e s t i g a t e these 

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