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1. INTRODUCTION 

During 1985 diamond d r i l l hole Bar 85-1 was i n i t i a t e d i n o r d e r t o t e s t 

the S u l l i v a n time h o r i z o n f o r a S u l l i v a n type ore body. The o b j e c t i v e of the 

hole was to i n t e r c e p t the l a r g e m i n e r a l i z e d apron a s s o c i a t e d w i t h such an ore 

body, and then f o l l o w the apron to the ore body w i t h a d d i t i o n a l d r i l l h oles. 

T h i s program was based upon an u n c o m p l i c a t e d s u b - b a s i n a l m o d e l w h i c h 

s u b s e q u e n t l y has been found t o be more c o m p l i c a t e d and now inc l u d e s a NNW 

tr e n d i n g graben s t r u c t u r e . D.D.H. Bar 85-1 i s w i t h i n t h i s s t r u c t u r e . 

The hole was postponed at 1265 m. (4148 f t . ) , an e s t i m a t e d 85 m. (280 

f t . ) above the targeted S u l l i v a n time h o r i z o n . The hole i s to be extended to 

the t a r g e t depth i n the f a l l . 



2. MODELING 

The i n i t i a l model used i n t a r g e t i n g the Bar 85-1 d r i l l hole was that of a 

simple, uncomplex sub-basin formed by a transverse f a u l t i n a spreading r i d g e 

e n v i r o n m e n t . I n analagous s i t u a t i o n s i n modern day basins these spreading 

r i d g e s f o l l o w some l i n e a r trend and the t e n s i o n a l s t r e s s b u i l t up by them i s 

p e r i o d i c a l l y t a k e n up by c r o s s - c u t t i n g t r a n s v e r s e f a u l t s . I t i s the down-

f a u l t i n g caused by these transverse f a u l t s t h a t forms a s u b - b a s i n n e c e s s a r y 

f o r the a c c u m u l a t i o n of s u l f i d e b o d i e s . The S u l l i v a n ore body s i t s w i t h i n 

such a s u b - b a s i n . Contemporaneous w i t h t h e s e s p r e a d i n g r i d g e s i s t h e 

i n j e c t i o n of s i l l s i n t o unconsolidated sediment. These s i l l s supply the heat 

needed to d r i v e a hydrothermal convective c e l l r e q u i r e d to leach lead and z i n c 

from surrounding sediments and concentrate them as s u l f i d e s on the sea f l o o r . 

Another importance of the transverse f a u l t i s that i t acts as a heat s i n k f o r 

the convective c e l l . 

Thus, f o r e x p l o r a t i o n purposes i t i s d e s i r a b l e t o i d e n t i f y s p r e a d i n g 

r i d g e s and t r a n s v e r s e f a u l t s i n the f i e l d , e s p e c i a l l y where they i n t e r s e c t . 

I n the A l d r i d g e the s p r e a d i n g r i d g e c e n t e r s a r e i d e n t i f i e d by z o n e s o f 

t o u r m a l i n i t e and a l b i t e a l t e r a t i o n , w h i l e the transverse f a u l t s are marked by 

major f a u l t s w i t h d i s p l a c e m e n t i n the o r d e r of tens of thousands of f e e t , 

p u t t i n g Creston Fm. i n contact w i t h the Middle A l d r i d g e Fm. The idea i s that 

t o u r m a l i n i t e and a l b i t e a l t e r a t i o n i s caused by h y d r o t h e r m a l a c t i o n a l o n g a 

s p r e a d i n g r i d g e . Thus, where t o u r m a l i n i t e or a l b i t i z a t i o n forms a l i n e a r 

trend i t i s b e l i e v e d to mark the a x i s of a s p r e a d i n g r i d g e . The t r a n s v e r s e 

f a u l t s are thought to be r e f l e c t e d today by major f a u l t s r e p r e senting ancient 
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zones of weakness. The i d e a that t h e s e f a u l t s were a c t i v e d u r i n g A l d r i d g e 

time i s s u p p o r t e d by e v i d e n c e w h i c h i n d i c a t e s t h i c k e n i n g of the A l d r i d g e 

sediment wedge towards the f a u l t . On the Bar Group of c l a i m s a l l of t h e s e 

features are seen w i t h the added a t t r a c t i o n that the S u l l i v a n time h o r i z o n i s 

known to c a r r y s u l f i d e s w i t h i n t h i s b a s i n . I t was the purpose of D.D.H. Bar 

85-1 to t e s t the S u l l i v a n time h o r i z o n and f o r reasons that w i l l f o l l o w i t i s 

f e l t t h a t the h o l e i s now i n r o c k s e q u i v a l e n t to t r a n s i t i o n a l h a n g w a l l 

sequence at the S u l l i v a n mine. 

The s i g n i f i c a n c e of the S u l l i v a n time h o r i z o n as a s t r a t i g r a p h i c t a r g e t 

i s two f o l d . F i r s t , the obvious i s that the S u l l i v a n ore body occurs at that 

h o r i z o n , and s e c o n d l y , i t r e p r e s e n t s a p e r i o d of quiessence where t u r b i d i t e 

d e p o s i t i o n was slow enough to a l l o w the formation of an ore deposit. 



3. MARKER INFORMATION 

The A l d r i d g e Fm. c o n s i s t s of a r e p e t i t i v e s e r i e s of t u r b i d i t e f l o w s . 

T u r b i d i t e f l o w s form t h i c k d i s c o n t i n u o u s s h e e t s of sand and s i l t that are 

e f f e c t i v e l y u n c o r r e c t a b l e . Thus c o r r e l a t i o n i s made w i t h the use of v a r v e d 

marker horizons. These markers are s e v e r a l to tens of fe e t t h i c k and c o n s i s t 

of t h i n l y laminated, l i g h t and dark colour banded, s i l t s t o n e . Varved markers 

have been c o r r e l a t e d l a t e r a l l y f o r at l e a s t 150 miles and they represent the 

o n l y r e l i a b l e way of d e t e r m i n i n g s t r a t i g r a p h i c p o s i t i o n i n the A l d r i d g e 

r e l a t i v e t o the S u l l i v a n time h o r i z o n . These v a r v e d markers were used to 

maintain s t r a t i g r a p h i c c o n t r o l i n D.D.H. Bar 85-1. Marker in f o r m a t i o n i n the 

hole i s as f o l l o w s : 

Marker I n t e r v a l # 1 
128m to 156m (420 - 512 f t . ) 
Laminations a t : 

129.80 - 131.30 m 
133.92 - 134.69 m 
150.19 - 150.25 m 
151.09 - 151.29 m 
153.10 - 153.37 m 
155.13 - 155.50 m 

Match # 1 at 134.45m to a marker 
known to be about 915m (3000 f t ) 
above the S u l l i v a n time h o r i z o n . 

Marker I n t e r v a l # 2 
168m to 174m (552 - 568 f t . ) 
Laminations a t : 

348.94 - 349.15 m 
(1144.5 - 1145.21 f t . ) 

Match # 2 at 348.99m and 349.15m 
to a marker known to be 817m (2700 f t . ) 
above the S u l l i v a n time h o r i z o n . 
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Marker I n t e r v a l # 3 
383m to 388m (1256 - 1273 f t . ) 
Laminations a t : 

383.23 - 383.93 m 
385.76 - 387.83 m 

Marker I n t e r v a l # 4 
435m to 439m (1427 - 1440 f t . ) 
Laminations a t : 

435.67 - 437.19 m 
437.80 - 437.95 m 
438.41 - 438.71 m 
Match # 3 at 435.67m to a marker 
known to be about 732m (2400 f t . ) 
above the S u l l i v a n time h o r i z o n . 

Marker Laminations a t : 

463.72 - 464.03 m (1521 - 1522 f t . ) 
500.98 - 501.39 m (1643 - 1644 f t . ) 
550.57 - 551.16 m (1805 - 1807 f t . ) 
555.29 - 555.51 m (1821 - 1822 f t . ) 
635.18 - 635.30 m (2083 - 2084 f t . ) 
668.77 - 669.23 m (2193 - 2195 f t . ) 

The l a s t marker t o be matched to a known one was at 435.67m, the known 

marker i t matches s i t s apporximately 732m (2400 f t . ) above the S u l l i v a n time 

h o r i z o n . That puts the i n t e r s e c t i o n of the S u l l i v a n time h o r i z o n at 436m + 

732m = 1186m (3900 f t . ) . A d d i t i o n a l thickness added by a t h i c k s i l l adds 164m 

(537 f t . ) to the s e c t i o n , moving the i n t e r c e p t d epth down t o a p p r o x i m a t e l y 

1350m (4300 f t . ) , which i s about 85m (280 f t . ) beyond the bottom of the ho l e , 

p r e s e n t l y at 1265m (4148 f t . ) . There may be some t h i c k e n i n g of t h i s i n t e r c e p t 

depth due t o anomalous sediment t h i c k n e s s i n the h o l e as i s e v i d e n c e d by 

'washed' markers and slumping. F a u l t i n g could a l s o add s t r a t i g r a p h y , although 

t h i s i s d o u b t f u l since s e v e r a l f a u l t zones observed i n the hole have not added 

or subtracted s i g n i f i c a n t s t r a t i g r a p h y between marker ho r i z o n s . One exception 

occurs between match # 1 and match # 2 where the s t r a t i g r a p h y between them i s 

76m (249 f t . ) g r e a t e r than the i d e a l s e c t i o n . T h i s t h i c k e n i n g i s due t o a 
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t h r u s t f a u l t a t 235m (770 f t . ) . Other f a u l t s o b s e r v e d showed normal and 

o c c a s s i o n a l l y oblique movement, and they were s t e e p l y d i p p i n g , 70 degrees o r 

greater ( t r u e d i p ) . 
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4. DISCUSSION AND CORRELATION 

I t i s thought t h a t D.D.H. Bar 85-1 w i t h i t s t e r m i n a t i o n depth at 1265m 

(4148 f t . ) i s i n a sequence of rocks e q u i v a l e n t t o the t r a n s i t i o n a l h anging 

w a l l rocks at the S u l l i v a n Mine. Evidence f o r t h i s i s t h r e e - f o l d : 

1. Marker Evidence 

2. C o r r e l a t i o n to hanging w a l l rocks 

i n a neighboring Cominco D r i l l 

h ole. 

3. C o r r e l a t i o n to the S u l l i v a n 

hanging w a l l rocks themselves. 

F i r s t , the l a s t marker to be matched to a known one was at 435.67m and as 

p r e v i o u s l y discussed i t puts the ta r g e t depth at 1350m (4430 f t . ) . 

Secondly, comparison of D.D.H. Bar 85-1 to the assessment report l o g from 

C ominco D.D.H. B a r 8 2 - 1 , 2 Km t o the e a s t and s o u t h shows a v e r y good 

c o r r e l a t i o n between the two holes. In 82-1 the S u l l i v a n time hor i z o n appears 

t o have been i n t e r c e p t e d at 928m (3045 f t . ) . Above t h i s i n t e r c e p t was an 

i n t e r v a l of quartz a r e n i t e beds at about 845m u n d e r l a i n by a t h i c k e r i n t e r v a l 

of medium to t h i c k bedded t u r b i d i t e s and slump d e p o s i t s . This i s very s i m i l a r 

t o the s t r a t i g r a p h i c sequence found i n D.D.H. Bar 85-1; even the s t y l e of 

m i n e r a l i z a t i o n ( p r i m a r i l y disseminated p y r r h o t i t e ) described i n Cominco's l o g 

i s i d e n t i c a l to that i n D.D.H. Bar 85-1. Unfortunately the m i n e r a l i z a t i o n at 

the S u l l i v a n time h o r i z o n i s not described i n Cominco's 82-1 l o g . 
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T h i r d l y , the bottom part of D.D.H. Bar 85-1 a l s o c o r r e l a t e s w e l l w i t h the 

hangwall r o c k s a t the S u l l i v a n mine. These r o c k s c o n t a i n an i n t e r b e d d e d 

s e r i e s of graded t u r b i d i t e s w i t h t h i c k mudstone tops, that c o n t a i n numerous 

disharmonic f o l d s , boudins, and slumps i n d i c a t i v e of penecontemporaneous s o f t 

s e d i m e n t d e f o r m a t i o n ( i . e . i n t e r b e d d e d t u r b i d i t e s , i n t e r t u r b i d i t e s and 

slumps)• 

A f o u r t h p o i n t t a k e n from Bob G i f f o r d ' s ' P r o g r e s s Report on the Bar 

P r o p e r t y , B.C.' a l s o s u p p o r t s the i d e a t h a t the h o l e now s i t s i n r o c k s 

equivalent to the t r a n s i t i o n a l hanging w a l l rocks at the S u l l i v a n mine. That 

point i s quoted from page one of h i s r e p o r t : 

"The f i n a l 680 feet of d r i l l h o l e i s l a c k i n g i n marker-type 

u n i t s . This could conform to the t r a n s i t i o n a l i n t e r v a l above 

S u l l i v a n time. Such c o n d i t i o n s higher i n the s t r a t i g r a p h y 

would be unusual." 

I t i s important to note that D.D.H. Bar 85-1 was c o r r e l a t e d to D.D.H. 82¬

1 and t h e S u l l i v a n h a n g i n g w a l l r o c k s upon the b a s i s of a sequence of 

interbedded t u r b i d i t e s (quartz wackes, wackes), i n t e r t u r b i d i t e s ( s i l t s t o n e s , 

mudstones) and slump d e p o s i t s ( c o n v o l u t e d s i l t s t o n e s and mudstones). This 

sequence of r o c k s , i t s o v e r a l l sand t o s i l t r a t i o , and i t s s e d i m e n t a r y 

f e a t u r e s make i t d i s t i n c t l y u n ique i n D.D.H. Bar 85-1. S i m i l a r l y i t i s 

r e l a t i v e l y unique i n the l o g d e s c r i p t i o n s of D.D.H. 82-1, and a c c o r d i n g t o 

l i t e r a t u r e a v a i l a b l e on the A l d r i d g e Fm. and the S u l l i v a n Mine i t i s a 

r e l a t i v e l y unique sequence of rocks throughout the A l d r i d g e Fm. Therefore, a 

r e a s o n a b l e amount of c o n f i d e n c e can be used i n c o r r e l a t i n g t h i s sequence of 
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rocks between the three l o c a l i t i e s . The uniqueness of t h i s r o c k i n t e r v a l i s 

due t o the f a c t t h a t i t r e p r e s e n t s the t r a n s i t i o n from M i d d l e t o Lower 

A l d r i d g e and the r e f o r e i s d i s t i n c t i v e from e i t h e r formation. 

I t s h o u l d be noted t h a t w i t h i n the h a n g w a l l s e r i e s of r o c k s at the 

S u l l i v a n Mine are s e v e r a l bands of massive s u l f i d e , one such band may be 

represented by a very f i n e grained s e c t i o n a t 1076.52 t o 1076.98m i n D.D.H. 

Bar 85-1. T h i s i n t e r v a l c o n s i s t s of very t h i n b i o t i t e r i c h laminations w i t h 

approximately 15% disseminated p y r r h o t i t e . I t i s a p e c u l i a r l o o k i n g rock w i t h 

no e q u i v a l e n t s anywhere i n the hole. 

C o n v e r s e l y , i t may be p o s s i b l e t h a t the h o l e has gone t h r o u g h t h e 

S u l l i v a n time h o r i z o n , and i s now i n the Lower A l d r i d g e . This i s u n l i k e l y 

s i n c e n e i t h e r marker i n f o r m a t i o n nor gross l i t h o l o g i c a l i n f o r m a t i o n s u p p o r t 

t h a t p o s s i b i l i t y . Marker i n f o r m a t i o n puts the hole above the S u l l i v a n time 

h o r i z o n , w h i l e the rocks i n the bottom of the hole are t o t h i c k l y bedded and 

con t a i n a s a n d / s i l t r a t i o higher than would be expected i n the Lower A l d r i d g e . 

The Lower A l d r i d g e i s t h i n bedded w i t h s i l t s t o n e s and mudstones and thus has a 

low s a n d / s i l t r a t i o . 
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5. MINERALIZATION 

Encouragement i s seen, i n about the l a s t 50m of Bar 85-1, i n the marked 

increase i n p y r r h o t i t e as wisps, b l e b s , d i s s e m i n a t i o n s , and very t h i n laminae. 

In t h i s i n t e r v a l bands 1 t o 3 cm wide c o n t a i n i n g 10 t o 35% p y r r h o t i t e are 

commonplace. A s s o c i a t e d w i t h t h i s m i n e r a l i z a t i o n are s m a l l amounts of 

c h a l c o p y r i t e (< 1%) and sometimes t r a c e amounts of s p h a l e r i t e . A n o t h e r 

f e a t u r e f i r s t o b s e r v e d i n t h i s i n t e r v a l i s the common a s s o c i a t i o n of quartz 

and/or c h l o r i t e a l t e r a t i o n along p y r r h o t i t e laminae, which may i n d i c a t e h o t t e r 

b r i n e s or g r e a t e r hydrothermal a c t i v i t y during d e p o s i t i o n , i m p l y i n g p r o x i m i t y 

t o the v e n t s o u r c e . The l a s t 1.5m of the hole contains about 10% p y r r h o t i t e 

as d i s s e m i n a t i o n s , wisps and b l e b s . Samples a r e b e i n g p r e p a r e d f o r t h i n -

s e c t i o n and assay. 
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6. SUMMARY 

The purpose of D.D.H. Bar 85-1 was to t e s t the S u l l i v a n time h o r i z o n . 

Due to l i m i t a t i o n s of the d r i l l the hole was stopped at 1265m (4148 f t . ) , the 

q u e s t i o n t h e n a r i s e s , 'Has the hole t e s t e d the S u l l i v a n time h o r i z o n or does 

i t r e q u i r e deepening to t e s t the S u l l i v a n time horizon?'. Marker i n f o r m a t i o n 

suggests that the hole needs to be deepened about 85m (280 f t . ) to 1350m (4430 

f t . ) to reach the S u l l i v a n time h o r i z i o n . 

There i s the p o s s i b i l i t y t h a t the h o l e has passed the S u l l i v a n time 

h o r i z o n and i s i n the Lower A l d r i d g e . T h i s i s an u n l i k e l y p o s s i b i l i t y as 

shown by a sequence of i n t e r b e d d e d t u r b i d i t e s , i n t e r t u r b i d i t e s and slump 

dep o s i t s i n roughly the l a s t 100m of D.D.H. Bar 85-1. This sequence of rocks 

has been c o r r e l a t e d t o a v e r y s i m i l a r sequence of r o c k s i n the immediate 

hanging w a l l i n D.D.H. 82-1, and the hanging w a l l i n the S u l l i v a n mine. This 

sequence of r o c k s i s r e l a t i v e l y unique t o any other sequence i n e i t h e r the 

Middle or Lower A l d r i d g e Formations because i t represents the t r a n s i t i o n from 

one f o r m a t i o n t o the o t h e r . Therefore i t can be c o r r e l a t e d w i t h reasonable 

confidence. 

F i g u r e # 1 shows the c o r r e l a t i o n of a g e n e r a l i z e d s e c t i o n o f t h i s 

t r a n s i t i o n a l i n t e r v a l of r o c k s . E s t i m a t i n g the depth to the S u l l i v a n time 

h o r i z o n from the c o r r e l a t i o n of t h i s t r a n s i t i o n a l i n t e r v a l without the use of 

markers i s d u b i o u s . A l t h o u g h the i n t e r v a l i s c o r r e l a t i v e , c o r r e l a t i n g a 

s p e c i f i c bed i s impossible, thus estimates to the ta r g e t depth are b e t t e r made 

wi t h marker i n f o r m a t i o n . 
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7. COMPLICATIONS IN BASINAL MODELING 

P r e v i o u s l y m e n t i o n e d was t h e f a c t t h a t some c o m p l i c a t i o n s were 

en c o u n t e r e d i n the s i m p l i s t i c s u b - b a s i n a l model. I t i s now be l i e v e d that 

D.D.H. Bar 85-1 has been d r i l l e d i n a graben s t r u c t u r e representing an ancient 

sea f l o o r trough. This c o n c l u s i o n i s made upon the b a s i s of d r i l l h o l e d a t a 

and government mapping. In Bar 85-1, 164m (537 f t . ) of d i o r i t i c - g a b b r o i c s i l l 

was encountered at 892m or about the then expected depth of the S u l l i v a n time 

h o r i z o n . However, j u s t 2 Km t o the e a s t and s o u t h , Cominco's D.D.H. 82-1 

encountered no s i l l and h i t the S u l l i v a n time h o r i z o n at 928m (the c o l l a r s of 

the two holes are at about the same s t r a t i g r a p h i c l e v e l ) . A l s o , lOKm t o the 

so u t h government mapping by Trygve Hoy shows a t h i c k (340m) s i l l bounded by 

N.W. and N.E. tending f a u l t s . Below the s i l l i s apparent downfaulting of the 

A l d r i d g e between the two f a u l t s r e l a t i v e to outside of them. However, there 

i s no apparent displacement of t u r b i d i t e s a c r o s s the f a u l t s above the s i l l . 

A l s o , t he t h i c k s i l l o c c u r s o n l y between the two f a u l t s and not outside of 

them. This i m p l i e s the existence of a down-faulted graben s t r u c t u r e which was 

f i l l e d w i t h s i l l and sediment. F u r t h e r m o r e , marker d a t a i n D.D.H. 85-1 

i n d i c a t e s that the S u l l i v a n time h o r i z o n should be i n t e r s e c t e d at about 1350m 

(4430 f t . ) which i s 422m (1384 f t . ) deeper than the i n t e r c e p t depth i n D.D.H. 

82-1 i m p l y i n g a d o w n - f a u l t e d b l o c k w h ich was f i l l e d w i t h s i l l and sediment 

c r e a t i n g an anomalous thickness of s e c t i o n . 

Therefore, because of the r e s t r i c t i o n of the t h i c k s i l l between the f a u l t 

boundaries, the l a c k of s i l l i n D.D.H. 82-1, and because of the down-faulting 

of the Lower-Middle A l d r i d g e contact between the two f a u l t s and i n D.D.H. 85-1 
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r e l a t i v e t o D.D.H. 82-1, the c o n c l u s i o n i s drawn t h a t t h e r e i s a graben 

s t r u c t u r e running through the property i n a N.N.W. d i r e c t i o n . 

The graben s t r u c t u r e i s an i m p o r t a n t development because any massive 

s u l f i d e s t h a t may be i n t e r s e c t e d have the p o t e n t i a l to be abnormally t h i c k . 

A l so there are now two and p o s s i b l y three areas where an ore body c o u l d have 

c o l l e c t e d ; the graben, the sub-basin to the east, and a p o s s i b l e sub-basin to 

the the west. A sketch of t h i s model i s shown i n Figure # 2. 
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8. RECOMMENDATIONS 

Marker i n f o r m a t i o n i n d i c a t e s that the S u l l i v a n time h o r i z o n i s a t 1350m, 

or a n o t h e r 85m downhole. The l i t h o l o g i c a l character of the rocks puts the 

l a s t 100m of the d r i l l hole i n the S u l l i v a n hanging w a l l s e r i e s . 

I t i s recommended that the hole be extended another 200m i n order to t e s t 

the S u l l i v a n time h o r i z o n . I t i s n e c e s s a r y t o d r i l l the 115m p a s t the 

p r o j e c t e d t a r g e t depth i n o r d e r to account f o r anomalous t h i c k e n i n g , and to 

t e s t the f o o t w a l l rocks which have a high p o t e n t i a l f o r massive s u l f i d e s . 
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