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SUMMARY 

The White Bull property is located near the junction o f the 

Turnagain and Major Hart rivers within the Cassiar Mountains of 

north-central B.C. The property consists of one, twenty unit claim 

(White Bull) which is owned by Homestake Mining (Canada) Ltd. 

The ground was originally staked in 1977 as a shale-hosted 

lead-zinc target and has since been explored by Amoco Canada 

Petroleum Co. Ltd., Esso Resources Canada Ltd. and now Homestake. 

Previous work includes geological prospecting and mapping, soil and 

rock geochemistry, HLEM and proton magnetometer geophysics, and 

reconnaissance stream and heavy mineral sampling. Exploration work 

in 1989 consisted of geological mapping, soil and rock sampling. 

The White Bull claim is underlain by variably deformed Upper 

Cambrian to Middle Silurian Kechika Group sediments, tuffaceous 

volcanics, carbonates and schists (Fig. 2.1) . Stratigraphy strikes 

northwest and dips moderately southwest, forming the southwest limb 

of a shallow northwesterly plunging anticline. This feature is 

reflected at both outcrop and regional scales. A siliceous, high 

potassium intrusive plug or sill of possibly Tertiary age occurs in 

the northern part of the claim. Stratigraphy is locally offset by 

north-northwest trending, sub-vertical normal faults. 
- 



The most d i s t i n c t i v e  f e a t u r e s  on t h e  p r o p e r t y  a r e  t h e  broad, p a l e  

ye l low t o  g r e y  s u l p h a t e  c r u s t s  o r  v e g e t a t i o n  " k i l l  zones",  ex t end ing  

d i s c o n t i n u o u s l y  a l o n g  a  s t r i k e  l e n g t h  o f  1800m, v a r y i n g  i n  wid th  o f  

100 t o  300mf a c r o s s  t h e  c e n t r a l  p a r t  of  t h e  p r o p e r t y .  These zones 

c o n t a i n  s t r o n g l y  l e a c h e d  and  weathered  m a t e r i a l  i n c l u d i n g  Fe- 

o x i d e s  ( l i m o n i t e ,  j a r r o s s i t e ) ,  Fe-su lpha tes  ( coqu imbi t e ) ,  n a t i v e  

s u l p h u r  and  gypsum. The t h i c k n e s s  o f  t h e  zones and t h e  h i g h l y  

a l t e r e d  n a t u r e  o f  t h e  r o c k s  can  make i d e n t i f i c a t i o n  of  t h e  p r o t o l i t h  

d i f f i c u l t .  

Elsewhere on t h e  p r o p e r t y ,  r o c k s  are o f t e n  p e r v a s i v e l y  qua r t z -  

ser ic i te  altered, and  may c o n t a i n  up t o  2-3% d i s semina ted  p y r i t e .  

M i n e r a l i z a t i o n  on t h e  White B u l l  p r o p e r t y  c o n s i s t s  o f  

d i s s e m i n a t e d  t o  mass ive  p y r i t e  and  minor s p h a l e r i t e ,  wi th  p y r i t e  

l o c a l l y  t o  50%.  Semi-massive p y r i t e  o c c u r s  i n  a  l m  band sub- 

p a r a l l e l  t o  f o l i a t i o n  p l a n e s ,  as pods up t o  3cm i n  width,  and as a 3 

t o  5m t h i c k  band o f  e x t e n s i v e  q u a r t z - c a l c i t e - p y r i t e  f r a c t u r e  f i l l .  

S o i l  geochemis t ry  i d e n t i f i e d  a weak 50-350m wide z i n c  anomaly 

t r e n d i n g  n o r t h e a s t  a l o n g  a 1200m s t r i k e  l e n g t h  a c r o s s  t h e  n o r t h e r n  

p a r t  o f  t h e  c l a i m .  A modera t e ly  s t r o n g  75m wide lead anomaly t r e n d s  

100 o v e r  a s t r i k e  l e n g t h  o f  1800m a c r o s s  t h e  c e n t r a l  p o r t i o n  o f  t h e  

c l a i m .  Both anomal ies  are g e n t l y  warped, r e f l e c t i n g  t h e  r e g i o n a l  

f o l d i n g  o f  t h e  u n d e r l y i n g  s t r a t i g r a p h y .  
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No new o r  s i g n i f i c a n t  occurrences of  m i n e r a l i z a t i o n  were 

d iscovered  on t h e  proper ty ,  and geochemical ana lyses  r e tu rned  

g e n e r a l l y  low va lues  of both  p rec ious  and base  meta l s .  Although t h e  

p r o p e r t y  occupies  a favourable  s t r a t i g r a p h i c  horizon f o r  a sediment- 

hos ted  Pb-Zn d e p o s i t ,  it does not  show grade o r  s i z e  p o t e n t i a l  f o r  

an  economic d e p o s i t  of t h i s  type .  



1 . 0  INTRODUCTION 

1.1 L o c a t i o n  and  Access  

The White B u l l  p r o p e r t y  i s  l o c a t e d  w i t h i n  t h e  Cassiar Mountains 

o f  n o r t h - c e n t r a l  B r i t i s h  Columbia, n e a r  t h e  j u n c t i o n  o f  t h e  

Turnaga in  a n d  Major H a r t  rivers (F ig .  1.1) . The claim i s  s i t u a t e d  

a t  l a t i t u d e  58G 54'N and  l o n g i t u d e  127' 54'W, on NTS map s h e e t  

94L/l3W. 

Access t o  t h e  p r o p e r t y  i s  v i a  f l o a t  p l a n e  t o  t h e  Turnaga in  R ive r ,  

o r  by  h e l i c o p t e r  d i r e c t l y  t o  t h e  p r o p e r t y .  C h a r t e r  a i rc ra f t  are 

a v a i l a b l e  i n  Dease Lake, 133  km t o  t h e  sou thwes t ,  a n d  Watson Lake, 

140 km t o  t h e  n o r t h w e s t .  

1 . 2  Claim S t a t u s  

The White B u l l  p r o p e r t y  c o n s i s t s  o f  a s i n g l e  twen ty  u n i t  c l a i m  

owned by Homestake Mining (Canada) L imi t ed  ( F i g .  1 . 2 )  . Assuming 

a c c e p t a n c e  o f  t h e  1989 f i e ld  work, c l a i m  d a t a  w i l l  be as f o l l o w s :  

CLAIM UNITS RECORD # RECORD DATE EXPIRY DATE 

- White B u l l  20 2306 May 6,1982 May 6,1995 
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1.3 Physiography 

The White Bull property occupies a moderately steep, east-west 

trending valley, draining easterly into the Turnagain River. 

Elevations range from 700 to 1400m. The property lies within a 

large burned area and present vegetation is limited to aspen, slide 

alder and a few small pine groves. Several broad vegetation 

anomalies or "kill zones" characterize the central part of the 

claim. 

1.4 Exploration History 

The White Bull property was originally staked by Amoco Canada 

Petroleum Company Ltd. in 1977 as a shale-hosted lead-zinc target. 

Field work consisted of B-horizon soil sampling, soil profile 

sampling, prospecting and a limited two grid line RAD-EM survey. 

Results from this work discovered generally low and erratic Cu, Pb 

and Zn values and a strong EM response over the vegetation "kill 

zones". Amoco failed to discover the source of the geochemical 

anomalies and the property was allowed to lapse in the fall of 1981. 

Esso Resources Canada Ltd. staked the White, Blue and Black Bull 

claims in May 1982 in order to evaluate the property in detail. 

Field work carried out in 1982 included linecutting, soil, rock and 
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water sampling, geological mapping, HLEM and proton magnetometer 

surveying, and reconnaissance silt and heavy mineral sampling. Five 

additional claims were staked adjacent to the original claims in 

September 1982, to protect Essofs interest in the area. 

Results from this work identified an extensive bleached and 

leached zone of sericite-quartz altered tuffs and argillites (unit 2 

of Fig. 2.2) approximately 1900m long and 100-300m wide, as a 

possible sulphide-bearing horizon. Strong leaching has produced 

extensive Fe-sulphate and ferricrete crusts above this horizon, 

effectively masking the underlying stratigraphy and creating 

prominent vegetation "kill" zones. These zones were marked by 

spotty lead anomalies, anomalous water geochemistry (high F1, Fe, 

Ag), anomalous whole rock geochemistry, and high EM responses. A 

3500 ft drill program was proposed for the 1986 field season, but 

was never initiated. 

1.5 Current Work 

The 1989 field work program was designed to re-evaluate the 

property for both its precious metal and base metal potential. The 

exploration program was conducted from Octcber 15-20, 1989, and 

consisted of geological mapping, and soil and rock sampling. 

Particular attention was given to the following targets: 
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a)  t h e  d e t e c t i o n  of a d d i t i o n a l  showings o f  s u l p h i d e  

m i n e r a l i z a t i o n  benea th  t h e  s u l p h a t e  c r u s t ,  

b) t h e  i d e n t i f i c a t i o n  of  t h e  s o u r c e  o f  t h e  s t r o n g  EM anomaly 

found by Esso Resources  i n  1983 t h a t  i s  c o i n c i d e n t  w i t h  t h e  s u l p h a t e  

c r u s t s ,  b u t  may be a t t r i b u t e d  t o  a r g i l l i t e s ,  

c )  t h e  d e t e c t i o n  o f  t h e  s o u r c e  o f  anomalous s i l v e r  v a l u e s  i n  

waters d r a i n i n g  t h e  p r o p e r t y  ( E v e r e t t  and  Cooper, 1983) ,  





TABLE 2.1A LEGEND 

(to accompany fig. 2.1, Regional Geology Map) 

EOCENE? 

L2-I Rhyolite, chalcedonic rhyolite brxx, brxx, t6ff 

Conglomerate, sandstone, shale 

U. DEV-PERM 

SYLVESTER GROUP: Limestone, chert-nodule lmst, 

cglt (NIZI FM. ) ; sandstone, argillite, chert, 

B. MCDAME GROUP: Black dolomiterdolomite breccia, 

limestone, 

SILURIAN 

SANDPILE GROUP: Dolomite, chert-nodule dolomite, 

sandstone, quartzite, 

U.CAM-M-SIL 

KECBIECA & RQAD RNER GROUPS: lower part: U . U  to 

L.ORD Kechika Gp. axgillaceous limestone, 

phyllitic litaestone, calcareous shale; upper part: 

Road River Gp. thin ordovician black graptolitlc 

shale, lainor quarteAte, Sil. graptolitic slst. 

L. CAMBRIAN 

ATAN -UP: ROSELA EM; Limestone, dolomite, minor 

shale. 

BOYA FM; Quartzite, shale, argillite, 

slzte , conglamerate . 
PRE-CAMBRIAN 

Undifferentiated sediments. 



2.0 GEOLOGY 

2.1 Regional Setting 

The White Bull property lies within the Omineca Tectonic belt, 

just west of the Rocky Mountain Trench and east of the Kechika Fault 

(Fig. 2.1). 

The oldest rocks in the area consist of Pre-Cambrian interbedded 

clastic and carbonate rocks of the Stelkuz and Espee Formations 

(Gabrielse,l979). These rocks are exposed east of the White Bull 
-. . 

property and wes3 of the Kechika Fault, forming 

regional northwest-trending anticlines. Conformably 

cores to two 

overlying the 

Pre-Cambrian sediments are Lower Cambrian Atan Group rocks, which 

can be subdivided into the lower Boya Fm and the upper Rosella Fm 

(Fritz, l98O), (Table 2.1B) . 

Conformably overlying the Atan Group rocks are Middle Cambrian to 

Ordovician Kechika and Road River Group sediments and meta- 

sediments (Gabrielse 1960,1962). While the position of the basal 

contact of the Road River Group is still a matter of discussion, the 

two groups can be differentiated into distinct units based on type 

lithologies. The Kechika Group is comprised of a highly folded and 

cleaved assemblage of Middle Cambrian to pre-Lower Ordovician 

limestone, phyllitic limestone, phyllite, argillite, sandstone and 

- 
limestone conglomerate (Gabrielse, 1960), locally intruded by 
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greenstone sills and dykes. The Road River Group comprises Early 

Ordovician to Middle Silurian graptolitic and pyritic shale, slate, 

siltstone, argillaceous limestone and calcareous shale (Gabrielse, 

1960). The two groups are laterally interfingered and exhibit 

lateral facies variations (Norford, 1962) . 

Road River rocks are generally overlain by Middle Silurian and 

minor Devonian dolomite, chert-nodule dolomite, sandstone, and 

quartzite of the Sandpile group (Gabrielse,l962). These rocks 

typically form blocky, resistant cliffs and ridges and are of 

variable thickness and lithology as a result of lateral facies 

changes (Gabrielse,1960). Contact relationships between the two 

units are typically unconformable or fault contacts. 

Unconformably overlying the Sandpile Group rocks are platey 

limestone and black, fetid dolomite of the Middle to Upper Devonian 

McDame Group, and Upper Devonian to Permian ( ? )  sediments and 

metavolcanics of the Sylvester Group (Gabrielse, 1979). 

Two exposures of Upper Cretaceous to Eocene clastic sediments 

belonging to the Rapid Fm. (Gabrielse, 1960) occur to the northwest 

and southwest of White Bull. These rocks unconformably overlie some 

of the oldest rocks in the area, Lower Cambrian and Pre-Cambrian 

sediments, indicating a substantial period of local non-deposition 

- of Paleozoic and Lower Mesozoic material. 



The youngest rocks in the area are represented by Eocene 

rhyolite, chalcedonic rhyolite breccia, and tuffs lying 

unconformably on top of Sandpile rocks to the southwest of White 

Bull. 

Intrusive rocks in the area are limited to the Cretaceous Cassiar 

batholith to the south, consisting mainly of biotite quartz 

monzonite and granodiorite (Gabrielse,l962). 

Rocks southwest of the Rocky Mountain Trench are more complexly 

deformed than those to the northeast. Plunging, overturned and 

assymetrical folds, locally complicated by thrust faulting are 

particularly evident in Lower Cambrian and Pre-Cambrian rocks 

(Gabrielse, 1962), southeast of White Bull. 

Faults in the area display a strong northwest trend and are 

dominated by the Rocky Mountain Trench Fault to the east and the 

Kechika Fault to the west, both of which show right-lateral 

displacement. Several smaller scale faults near the White Bull area 

trend northeast with right-lateral displacement, and may represent 

cross-structures to the main structural trend. 



TABLE 2.1B STRATIGRAPHIC COLUMN 

Geology after Gabrielse, 1960, 1962, 1979 

(Relationships in the vicinity of White Bull) 

PERIOD/EPOCH FORMATION 
LlTHOLOGlCAL 
DESCRIPTION 

EOCENE ? ---- rhyolite, rhyolite brxx, tuff 

U.CRET to EOC. RAPID cglt, sandstone, shale 

M-MISS NIZI lmst, chert-nodule lmst, cglt 

U. DEV to L. MISS SYLVESTER GP greenstone, chert, argillite, 

slate, qzite, lmst, cglt, wcke 

M. to U.DEV McDAME GP U: platey grey limestone 

L: black fetid dolomite 
U s , , o , S , , . , s - e ~ C y Y N ( Y / y ( V ~ P J  

U.ORD to DEV? SANDPILE GP U: laminated dolomite, siltst, 

sandst, qzite, dolomite brxx 
p P ' / V  /V / c ) / 3 &  

L: dolomite, cherty dolomite, 

sandy dolomite, qzite, chert 

ORDOVICIAN ROAD RIVER GP black laminated pyritic, grapto- 

litic shale, minor arg, lmst 

U.CAM to L.ORD KECHIKA GP lmst, arg-lmst, phylitic lmst, 

phylite, cglt, calcareous arg. 

L . CAMBRIAN ATAN GP ROSELLA FM: lmst, shale,dolomite 

BOYA FM: qzite, argillite, 

shale, siltstone, cglt, slate 
- * w / u h , / 3 4 N r J / Y / V / V  

PRE-CAMBRIAN ----- undifferentiated sediments 



2.2 P r o p e r t y  Geology 

2 . 2 . 1  S t r a t i g r a p h y  

S i x  mappable u n i t s  were i d e n t i f i e d  on t h e  White B u l l  p r o p e r t y  

( F i g .  2 . 2 ) .  The u n i t s  are n o t  n e c e s s a r i l y  i n  s t r a t i g r a p h i c  o r d e r  

due t o  s t r u c t u r a l  c o m p l i c a t i o n s .  U n i t s  2  t o  6 are thought  t o  

r e p r e s e n t  Kechika Group s t r a t i g r a p h y ,  wh i l e  Uni t  1 r e p r e s e n t s  a  

l a te r  f e l s i c  i n t r u s i o n .  

Un i t  6 i s  a p a l e  b u f f  - grey  p h y l l i t i c  l i m e s t o n e  exposed i n  t h e  

n o r t h e r n  p a r t  o f  t h e  c l a i m s .  I t  i s  modera te ly  c l e a v e d  and l o c a l l y  

g r a d e s  i n t o  t h e  more s t r o n g l y  deformed b u t  less competent p h y l l i t e  

o f  u n i t  5. 

Un i t  5 i s  a p a l e  t o  medium grey ,  h i g h l y  c r e n u l a t e d  p h y l l i t e  

exposed th roughou t  t h e  p r o p e r t y .  Th i s  u n i t  i s  l i k e l y  d e r i v e d  from 

mixed v o l c a n i c  a s h  and  sed imen t s .  Loca l ly  t h i s  u n i t  g r ades  i n t o  a  

p h y l l i t i c  l i m e s t o n e  ( u n i t  6 ,  F i g .  2 . 2 ) ,  which is  exposed e x t e n s i v e l y  

t o  t h e  n o r t h  and  no r thwes t  o f  t h e  c l a i m .  T h i s  u n i t  shows t h e  

h i g h e s t  d e g r e e  o f  deformat ion  a s  ev idenced  by ex t reme micro- fo ld ing  

on t h e  p r o p e r t y .  

Un i t  4 ,  exposed a l o n g  Sheep Creek and  a t  t h e  base o f  t h e  E a s t e r n  

- 
" k i l l  zone", c o n s i s t s  o f  d a r k  g r e y  t o  b l a c k  do lomi t e  and  g r a p h i t i c  
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t o  c a l c a r e o u s  a r g i l l i t e .  Th i s  u n i t  i s  t e n t a t i v e l y  a s s i g n e d  t o  t h e  

Kechika Group, b u t  l i t h o l o g i c a l l y  t h e  rocks  a r e  more t y p i c a l  o f  t h e  

Road R ive r  Group. T h i s  u n i t  h o s t s  s e v e r a l  sma l l  occu r rences  o f  

mass ive  p y r i t e  m i n e r a l i z a t i o n .  Uni t  4 l o c a l l y  u n d e r l i e s  u n i t  5 .  

Uni t  3 i s  exposed as b u f f  wea ther ing  b l u f f s  i n  t h e  c e n t r a l  p a r t  

o f  t h e  claim. L i tho logy  c o n s i s t s  o f  bedded cream c o l o u r e d  dolomite ,  

l imes tone ,  minor sandy dolomi te ,  c h e r t  o r  q u a r t z i t e ,  and a r g i l l i t e .  

These r o c k s  have p r e v i o u s l y  been r e p o r t e d  a s  Sandp i l e  Group 

( E v e r e t t , l 9 8 2 ) ,  b u t  may a c t u a l l y  be a d o l o m i t i c  member of  t h e  

Kechika Group. T h i s  u n i t  appea r s  t o  b e  exposed as a s t r u c t u r a l  

window i n  t h e  o v e r l y i n g  r o c k s .  The c o n t a c t  between t h i s  u n i t  and  

u n i t  2 i s  marked by 0 . 5  t o  3m o f  f e r r i c r e t e  b u t  o t h e r w i s e  appea r s  

conformable .  

Un i t  2 c o n s i s t s  of  i n t e r b e d d e d  and /o r  i n t e r f o l d e d  dark  g r e y  

g r a p h i t i c  t o  c a l c a r e o u s  a r g i l l i t e s ,  and t a n  sericite s c h i s t .  

S i l i c e o u s  zones,  p o s s i b l y  s i l i ca  e x h a l i t e s ,  a r e  common a long  t h e  

lower  c o n t a c t .  The s c h i s t s  may be d e r i v e d  from altered t u f f a c e o u s  

v o l c a n i c  r o c k s  o f  u n i t s  4 o r  5 .  Th i s  u n i t  h o s t s  t h e  d i s t i n c t  ye l low 

t o  p a l e  g r e y  a l t e r a t i o n  " k i l l  zones" immediately  n o r t h  o f  Sheep 

Creek ( F i g .  2 . 2 ) .  Although t h e  " k i l l  zones" appea r  t o  be q u i t e  

t h i c k ,  p a r t i c u l a r l y  on t h e  w e s t  s i d e  of  t h e  p r o p e r t y ,  t h e y  are 

a c t u a l l y  on a t h i n  d i p  s l o p e .  The a l t e r a t i o n  cannot  be  traced 

- beyond t h e  c u r r e n t  p r o p e r t y  boundary.  



Uni t  1 i s  a f ine -g ra ined ,  p a l e  b u f f  t o  g r e y  fe ls ic  i n t r u s i o n  

exposed as weakly gossanous b l u f f s  i n  t h e  n o r t h e r n  s e c t i o n  o f  t h e  

p r o p e r t y  ( F i g .  2 .2 )  . The r o c k s  are probably  r h y o - d a c i t i c  i n  

compos i t ion  based  p a r t l y  on t h e  p re sence  o f  q u a r t z  eyes ,  and are 

p e r v a s i v e l y  s i l i c i f i e d  and  K-fe ldspar  a l t e r e d .  

2 . 2 . 2  S t r u c t u r e  

Reg iona l ly ,  s t r a t i g r a p h y  i n  t h e  White B u l l  area s t r i k e s  nor thwes t  

and d i p s  modera t ly  southwes t ,  forming t h e  southwes t  l imb o f  a 

sha l low n o r t h w e s t e r l y  p lung ing  a n t i c l i n e  l o c a t e d  approximate ly  7 km 

t o  t h e  n o r t h e a s t  o f  t h e  p r o p e r t y .  Th i s  t r e n d  i s  a l s o  i n d i c a t e d  by 

numerous smaller s c a l e  f o l d  s t r u c t u r e s  where f o l d  a x e s  t y p i c a l l y  

t r e n d  290Cto  295': p lunge  l o o t o  2oUand d i p  s t e e p l y  n o r t h e a s t .  

A t  l e a s t  two phases  o f  deformat ion  are i n d i c a t e d  by w e l l -  

deve loped  c r e n u l a t i o n  c l e a v a g e  where a n  e a r l i e r  f o l i a t i o n  ( S l )  h a s  

been r e f o l d e d  by  a l a t e r  f o l d i n g  e v e n t  (F2). The a x i a l  p l a n e s  o f  

t h e  two f o l d  e v e n t s  i n t e r s e c t  one a n o t h e r  a t  an  o b t u s e  a n g l e .  

Competency c o n t r a s t s  are q u i t e  extreme w i t h  u n i t  3 d i s p l a y i n g  w e l l -  

p r e s e r v e d  bedding  and  no f o l i a t i o n s  whereas t h e  o t h e r  u n i t s  commonly 

d i s p l a y  two f o l i a t i o n s  and  l i t t l e  p r e s e r v a t i o n  of  p r imary  t e x t u r e s .  

The c o n t a c t  between u n i t s  2  and  3 c l e a r l y  d i s p l a y s  minor and major 
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phase  two f o l d s .  I t  i s  u n c l e a r  as t o  whether  t h e  c o n t a c t s  between 

ser ic i te  s c h i s t s  and a r g i l l i t e s  are t i g h t l y  f o l d e d  o r  whether t h i s  

i s  a pr imary  f e a t u r e  due t o  i n t e r b e d d i n g  a n d / o r  an  i r r e g u l a r  

a l t e r a t i o n  c o n t a c t .  N e i t h e r  u n i t  2 n o r  3 can  be traced f a r  beyomd 

t h e  c l a i m  bounda r i e s  b u t  t h e  r e a s o n s  f o r  t h i s  are n o t  c l e a r .  

A d d i t i o n a l  mapping i n  t h e  area su r round ing  t h e  c l a i m  may r e s u l t  i n  a  

b e t t e r  unde r s t and ing  of  t h e  s t r u c t u r a l  geology.  

Moderate w e s t e r l y  d i p p i n g  t o  s u b - v e r t i c a l  normal f a u l t s  t r e n d  

nor th-nor thwes t  i n  t h e  s o u t h e a s t  c o r n e r  o f  t h e  c l a i m ,  r e s u l t i n g  i n  

minor o f f s e t s  i n  t h e  s t r a t i g r a p h y .  Within t h e  " k i l l  zonesvv rocks  

t e n d  t o  l ook  s t r o n g l y  shea red ,  however t h i s  may b e  due t o  t h e i r  

p o s i t i o n  w i t h i n  t h e  c o r e  o f  a  s m a l l  f o l d ,  o r  as a r e s u l t  o f  

wea the r ing  r a t h e r  t h a n  f a u l t i n g .  

ECONOMIC GEOLOGY 

The White B u l l  p r o p e r t y  o c c u p i e s  a f a v o u r a b l e  s e t t i n g  f o r  a  

sediment-hosted Pb-Zn t a r g e t .  The f o l l o w i n g  f e a t u r e s  p e r t a i n i n g  t o  

t h e  White B u l l  p r o p e r t y  are r ecogn ized  as p o t e n t i a l  o r e  c o n t r o l s  f o r  

sediment-hosted s u l p h i d e  d e p o s i t s ,  such as S u l l i v a n  o r  Ci rque  t y p e  

d e p o s i t s  (Lydon and  S a n g s t e r ,  1984) : 
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-spatial association with intracontinental or continental 

margin basins; usually thick successions of clastic rocks. 

Kechika and Road River rocks were likely the result of 

deposition in a moderate to deep-water environment, while 

Sandpile rocks were deposited mainly in shallow ,well- 

aerated waters on a slowly subsiding shelf or platform 

(Gabrielse, 1960) . 

-second order basin environment, recognized in part by rapid 

lateral facies changes. 

Kechika,Road River and Sandpile Group rocks all exhibit 

strong lateral variations in thickness and lithology. 

-Evidence of syn-depositional tectonic activity. 

Abrupt lateral changes in lithology may be attributable to 

growth faults or grabens. 

-Evidence of syndepositional geothermal activity; i.e. 

presence of volcanic rocks in the succession, presence of other 

chemical sediments of hydrothermal origin (chert, barite, sediments 

enriched in Fe or Mn),or of biogenic origin resulting from 

hydrothermal activity (sediments enriched in C, P, Si). 

There are thin interbeds of sericitic tuffaceous 

volcanics within the calcareous and carbonaceous argillites 

as well as sulphate (+/- sulphide) rich horizons, on the White 



B u l l  p r o p e r t y .  

3 . 1  A l t e r a t i o n  

A l t e r a t i o n  on t h e  White B u l l  p r o p e r t y  i s  dominated by s e v e r a l  

b road  zones o f  p a l e  ye l low t o  b r i g h t  o range  t o  b l a c k  e a r t h y  

weathered m a t e r i a l  forming d i s t i n c t  v e g e t a t i o n  " k i l l  zonesu n o r t h  o f  

Sheep Creek ( F i g .  2 . 2 )  . These zones ex t end  d i s c o n t i n u o u s l y  a l o n g  a 

s t r i k e  l e n g t h  o f  1800m and v a r y  i n  wid th  from 100 t o  300m. T h i s  

material h a s  p r e v i o u s l y  been described a s  a s u l p h a t e  c r u s t ,  forming 

a l e a c h e d  cap  o v e r  a  massive s u l p h i d e  ho r i zon  l o c a t e d  approximate ly  

2-20m below s u r f a c e  ( E v e r e t t , l 9 8 2 ) .  

The " k i l l  zones" are cemented by a v a r i e t y  o f  Fe-oxides 

( l i m o n i t e ,  j a r r o s i t e ) ,  Fe-su lpha tes  and gypsum, and  l o c a l l y  n a t i v e  

s u l p h u r .  X-Ray d i f f r a c t i o n  a n a l y s e s  on b r i g h t  o range ,  ye l low and 

b l u e  s u l p h a t e  m a t e r i a l  o c c u r r i n g  throughout  t h e  " k i l l  zones" h a s  

i d e n t i f i e d  it as coquimbite ;  Fe2 (Sod) 3.9H20 ( E v e r e t t ,  1982) . 
F e r r i c r e t e  h o r i z o n s  are common, e s p e c i a l l y  i n  c r e e k  g u l l i e s .  

It w a s  p o s s i b l e  t o  d i g  t h rough  t h i s  wea thered  material i n  s e v e r a l  

p l a c e s ,  and  t h e  u n d e r l y i n g  rocks  w e r e  found t o  be unmine ra l i zed  

i n t e r b e d d e d  a r g i l l i t e s  and  ser ici te  s c h i s t s  (Uni t  2, F i g .  2 . 2 ) .  

Other  a l t e r a t i o n  assemblages  i n c l u d e  moderate  p a t c h y  t o  p e r v a s i v e  
- 

q u a r t z - s e r i c i t e - p y r i t e  a l t e r a t i o n  o f  do lomi t e s ,  t u f f a c e o u s  v o l c a n i c s  
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and  r a r e l y ,  a r g i l l i t e s .  P y r i t e  c o n t e n t  i s  t y p i c a l l y  less t h a n  3%.  

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

o c c a s i o n a l l y  c o a t e d  w i t h  a powdery w h i t e  t o  p a l e  ye l low p r e c i p i t a t e .  

Apple g reen  c o l o u r e d  b l e b s  resembl ing  m a r i p o s i t e  were found i n  

s e v e r a l  l o c a t i o n s  (WBC-04, -08; F i g .  2 . 2 ) ,  i n  a s s o c i a t i o n  w i t h  

ser ic i te  a l t e r e d  s c h i s t o s e  v o l c a n i c s .  

A l l  t h e  u n i t s  a r e  c u t  by unmine ra l i zed  massive,  wh i t e  q u a r t z  and  

calc i te  v e i n s ,  o c c a s i o n a l l y  a s s o c i a t e d  w i t h  rusty-brown i r o n -  

c a r b o n a t e  a l t e r a t i o n .  Vein wid ths  are t y p i c a l l y  less t h a n  30cm, b u t  

can  o c c u r  i n  "ve in  swarms" up t o  10m i n  wid th .  Coarse  wh i t e  bari te 

v e i n s  and  honey-brown siderite v e i n s  are less common (WBP-10, M97-5; 

F i g .  2 . 2 ) .  Whole rock  ICP a n a l y s i s  o f  sample WBP-10 r e t u r n e d  a 

v a l u e  o f  330,367 ppm Ba,  however t h i s  occu r rence  may a c t u a l l y  be a 

bed  as opposed t o  a bar i te  v e i n .  

The rhyo-dac i t e  i n t r u s i o n  (Uni t  1, F i g .  2 .2 )  i s  s t r o n g l y  

p e r v a s i v e l y  altered by f i n e - g r a i n e d  quartz-K-Feldspar which g i v e s  a 

b u f f  t o  p a l e  g r e y  c o l o u r  and  masks most o r i g i n a l  t e x t u r e s .  P rev ious  

t h i n - s e c t i o n  work h a s  i d e n t i f i e d  t h e  K-Feldspar as an a l t e r a t i o n  

p roduc t ,  ba sed  on i t s  t r a c h y t o i d  t e x t u r e  t h a t  l o c a l l y  o v e r p r i n t s  

p r imary  phenocrys t  phases .  Potassium-argon d a t i n g  o f  t h i s  m a t e r i a l  

gave a Middle Cre t aceous  a g e  o f  113+/-4 M a  t o  t h e  hydrothermal  even t  
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r e s p o n s i b l e  f o r  t h e  a l t e r a t i o n  (Everett ,  1983) . Whole rock ICP 

a n a l y s i s  o f  t h i s  m a t e r i a l  r e t u r n e d  a  v e r y  h igh  Potass ium v a l u e  o f  

13 .03  w t . %  K .  

3 . 2  M i n e r a l i z a t i o n  

M i n e r a l i z a t i o n  on t h e  White B u l l  p r o p e r t y  c o n s i s t s  of  f i n e  t o  

medium g r a i n e d  d i s s e m i n a t e d  t o  mass ive  p y r i t e ,  w i th  minor 

s p h a l e r i t e .  Dissemina ted  p y r i t e ,  i n  amounts r a n g i n g  from 1 t o  3%, 

i s  most commonly found i n  a s s o c i a t i o n  w i t h  s e r i c i t i c  a l t e r a t i o n  

a n d / o r  p e r v a s i v e  s i l i c i f i c a t i o n .  P y r i t e  o c c u r s  as i r r e g u l a r  

v e i n l e t s  and  b l o b s  i n  a r g i l l i t e  w i t h o u t  a p p a r e n t  a l t e r a t i o n ,  and a s  

narrow s h e a r  f i l l i n g s  w i t h i n  a r e a s  o f  i n t e n s e  s e r i c i t e  a l t e r a t i o n .  

Narrow bands o r  l e n s e s  of  semi-massive p y r i t e  w e r e  found i n  s e v e r a l  

l o c a t i o n s .  A t  sample l o c a t i o n  WBC-01 i n  Sheep Creek, massive p y r i t e  

o c c u r s  i n  pods up t o  3cm i n  d i ame te r  w i t h i n  l i g h t  g r e y  c h e r t  and  

b u f f  do lomi t e  ( F i g .  2 . 2 ) .  F u r t h e r  t o  t h e  north-west  (WBC-03), 

mass ive  p y r i t e  o c c u r s  p a r a l l e l  and  s u b - p a r a l l e l  t o  f o l i a t i o n  p l a n e s  

w i t h i n  a r g i l l i t e ,  a c r o s s  a wid th  o f  50cm. A t  t h i s  same l o c a t i o n  i s  

a 3-5m s e c t i o n  o f  brecciated a r g i l l i t e  cemented by q u a r t z - c a l c i t e -  

p y r i t e  material. A 30cm s h e a r  w i t h i n  ser ici te  s c h i s t  c o n t a i n s  30- 

35% p y r i t e  and  abundant  gypsum a l o n g  f o l i a t i o n  p l a n e s  (WBP-11, F i g .  

2 . 2 ) .  
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S e v e r a l  a d d i t i o n a l  d i s c o n t i n u o u s  p y r i t i c  zones  were a l s o  

i d e n t i f i e d  and  sampled, however t h e y  l a c k  c o n t i n u i t y  and s i z e ,  and 

t h u s  have l i t t l e  economic s i g n i f i c a n c e  w i t h  t h e  e x c e p t i o n  t h a t  t h e s e  

t y p e s  o f  occu r rences  a r e  common i n  rocks  p e r i p h e r a l  t o  sed imentary  

e x h a l i t v e  d e p o s i t s .  A more impor t an t  c o n s i d e r a t i o n  i s  whether o r  

n o t  t h e  p r e s e n c e  of  massive s u l p h i d e s  i s  obscured  by l e a c h i n g .  The 

p re sence  o f  ferricrete,  o r  t r a n s p o r t e d  gossans ,  p a r t i c u l a r l y  i n  some 

of  t h e  g u l l i e s  on t h e  s o u t h e a s t  p a r t  o f  t h e  c l a im ,  i n d i c a t e  a t  least 

some i r o n  l e a c h i n g  h a s  t a k e n  p l a c e .  A d d i t i o n a l l y ,  a 2m wide l a y e r  

o f  a  v e r y  porous  s i l i c e o u s  box work i s  p r e s e n t  a t  sample l o c a t i o n  

#R9-WBP13B. However, i t  i s  n o t  known whether  t h e  l e a c h e d  f i l l i n g  o f  

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

p r e s e n c e  o f  r e l a t e i v e l y  f r e s h  p y r i t e  a t  numerous l o c a t i o n s  s u g g e s t s  

t h a t  l e a c h i n g  o f  s u l p h i d e s  i s  n o t  t h a t  e x t e n s i v e .  

3 . 3  Geochemistry 

3 . 3 . 1  S o i l  Geochemistry 

Two s o i l  l i n e s  were run  p a r a l l e l  t o  t h e  o r i g i n a l  Esso g r i d  t o  

f u r t h e r  d e f i n e  a weak n o r t h e a s t - t r e n d i n g  Zn anomaly c e n t r e d  a t  

2+00W/1+00N on t h e  Esso g r i d .  L ine  1+00W w a s  sampled from O+OON t o  

4+00N on 25m s t a t i o n s  and  l i n e  6+00W w a s  sampled from 1+00N t o  7+75S 

a l s o  on 25m s t a t i o n s .  S e v e r a l  i s o l a t e d  s o i l  samples  were c o l l e c t e d  
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downslope from t h e  " k i l l  zones" t o  t e s t  f o r  l each ing  e f f e c t s .  A 

t o t a l  of 56 s o i l  samples w e r e  c o l l e c t e d .  

The samples were c o l l e c t e d  wi th  a  mattock from t h e  B-horizon, 

p laced i n  K r a f t  paper  sample bags and a i r  d r i e d .  The samples were 

then  shipped t o  Acme A n a l y t i c a l  Labs f o r  30-element ICP a n a l y s i s .  

S o i l  sample r e s u l t s  a r e  t a b l e d  i n  Appendix I .  Lead and z i n c  

va lues  w e r e  p l o t t e d  and contoured t o g e t h e r  wi th  t h o s e  from t h e  1982 

survey (F ig .  3.1,  3 . 2 )  . 

Lead v a l u e s  range from 11 t o  105 ppm i n  1989, and from 4 t o  2300 

ppm i n  1982. A moderately s t rong ,  wel l  developed Pb  anomaly 75m 

w i d e  and 1800m long t r e n d s  approximately 100' a c r o s s  t h e  southern  

p a r t  of  t h e  g r i d .  This  anomaly i s  l o c a l l y  co inc iden t  with t h e  

s u l p h a t e  c r u s t  zones and mimics f o l d  morphology. Other Pb anomalies 

a l s o  t r e n d  roughly east-west  b u t  a r e  weakly de f ined .  

Zinc v a l u e s  range from 17 t o  1654 ppm i n  1989, and from 4 t o  900 

ppm i n  1982. A moderately well-defined Zn anomaly 50 t o  350m wide 

and 1200m long,  t r e n d s  a t  080O a c r o s s  t h e  northwest  p a r t  of t h e  

g r i d .  This  zone e x h i b i t s  moderate warping, s i m i l a r  t o  t h a t  seen 

wi th in  t h e  Pb anomaly t o  t h e  south .  A second s t r o n g  Zn anomaly 

t r e n d s  east-west  and ranges from 50m wide a t  14+00E t o  400m wide a t  

6+00E. However it i s  c u t  o f f  a b r u p t l y  a t  5+00E, p o s s i b l y  by a s m a l l  
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fault. Several weaker Zn anomalies in the southern part of the grid 

are locally coincident with Pb anomalies. An isolated stream 

sediment sample from a damp gulley at 3+00E/1+00N gave the highest 

Zn value of 1654 ppm. 

Copper, silver and gold values are typically low across the 

entire grid, with rare anomalous Ag values to 1.6 ppm. A spot 

arsenic high of 117 ppm at 6+00W/6+00S corresponds to Pb, Zn and Sr 

highs, and may warrant further investigation. 

3.3.2 Rock Geochemistry 

A total of 39 rock chip samples were collected from the White 

Bull property and shipped to Acme Analytical Labs in Vancouver, B.C. 

for 30-element ICP analysis (Fig. 2.2). Samples consist of 

representative grabs or 1-2 m chips across altered or mineralized 

exposures. Sample sites were marked with orange flagging tape and 

located using topography. Individual sample descriptions are listed 

in Appendix I1 and results are tabled in Appendix I. 

Gold values all registered below the ICP detection limit of 3ppm 

Au. Silver values were also low, ranging from 0.1 to 2.2 ppm Ag 

with typical values in the 0.1 to 0.7 ppm Ag range. 
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Base metal values were weakly anomalous, but show poor 

correlation of copper, lead and zinc. Only one sample registered 

>100ppm Cu (sample # R9WBC-03), which was a grab sample of massive 

pyrite banding proximal to a 3-5m band of quartz-carbonate-pyrite 

fracture fill. This sample also carried the highest lead value 

(326ppm) and was weakly anomalous in arsenic (63ppm). Several other 

samples contained elevated values of lead ranging from 110 to 278ppm 

Pb relative to a background value of 35ppm. Anomalous lead seems to 

be associated with rocks containg disseminated to massive pyrite, or 

with transported gossan material. Zinc values ranged from 1 to 113 

ppm Zn, with only two values >100ppm Zn (M96-1, R9WBP-10) . These 

two values were associated with sericite-chlorite-pyrite altered 

felsic tuffs, and siliceous argillite-chert with massive barite, 

respectively. Sample M96-1 is coincident with a strong northeast 

trending zinc soil anomaly. 

A sample of intensely oxidized gossanous material (#31142) has an 

unusual geochemical signature. It contained very high values of Fe 

(35.17%), As (661ppm), Mo (66ppm), V (1210ppm), P (2.306%) and Cr 

(469ppm); one to two orders of magnitude greater than the average 

value. It was very poor in Ca (0.15%) . 

A total of six rock chip samples were sent to Acme Analytical 

Labs for ICP-whole rock analysis (sample #'s: R9WBP--04, -07, -08, - 

10, -14, 30364). Results from these analyses are tabled in 



APPENDIX I. 

Previous workers were concerned that geochemical analyses of 

rocks would be misleading since the sulphate zones indicate 

extensive leaching. Certainly, this would be the case for gossanous 

or limonitic material but many of the rocks analysed contained fresh 

sulphides with no signs of oxidation. 



4.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the 1989 exploration program, the 

following conclusions and recommendations have been made: 

1) The White Bull property is underlain by Upper Cambrian to 

Middle Silurian Kechika Group sediments, carbonates, tuffaceous 

volcanics and schists, and possibly by Middle Silurian dolomites of 

the Sandpile Group. 

2) A broad zone of transported oxide and sulphate material forms 

a distinct vegetation "kill zone" across the central portion of the 

claim, and may indicate a massive sulphide horizon at depth. 

3) Several small occurrences of semi-massive pyrite were located, 

including massive pyrite pods, pyrite bands sub-parallel to 

foliation planes, and quartz-calcite-pyrite fracture fillings. 

4) Soil geochemistry identified a weak zinc anomaly and a 

moderate lead anomaly that appear associated with a stratigraphic 

horizon. 

5) The White Bull property illustrates several features 

recognized as potential ore controls for sediment-hosted sulphide 
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deposits (Lydon and Sangstre, 1 9 8 4 ) ,  including: 

a) spatial association with intracontinental or continental 

marginal basins; usually recognized by thick successions 

of clastic rocks, 

b) second order basin environments, recognized in part by 

rapid lateral facies changes, 

c) syn-depositional tectonic activity 

d) syn-depositional geothermal activity (i.e. volcanic 

episodes, chemical sediments of a hydrothermal origin.) 

6) Reversal of presumed fault displacements along the Rocky 

Mountain Trench Fault could theoretically bring the White Bull 

property into close spatial and stratigraphic association with the 

Cirque Pb-Zn deposit to the southeast. 

7) No new significant occurrences of massive sulphide or precious 

metal mineralization were discovered with this exploration program, 

and geochemical analyses generally returned low values for both 

precious and base metals. Favourable structural and stratigraphic 

evidence, as outlined in 5) above, indicates that the property 

occupies a positive environment for a sediment-hosted Pb-Zn deposit. 

However, geological mapping suggests that the extent of favourable 

stratigraphy on the White Bull property is limited and therefore 

both grade and size potential indicators are lacking. 



28  

8 )  The sum of f i e l d  work ev idence  s u g g e s t s  t h a t  t h e  a l t e r a t i o n  on 

t h e  p r o p e r t y  i s  s y n g e n e t i c  and  r e l a t e d  t o  predominant ly  s u l p h a t e  

d e p o s i t i o n  i n  a sed imentary  e x h a l i t i v e  environment .  However, t h e  

n a t u r e  and  s i g n i f i c a n c e  o f  t h e  h i g h l y  po tass ium a l t e r e d  rocks  

remains  equ ivocab le .  



5 . 0  REFERENCES 

C e c i l e ,  M.P. a n d  Nor ford ,  B.S. (1979)  : " B a s i n  t o  P l a t f o r m  

T r a n s i t i o n ,  Lower P a l e o z o i c  S t r a t a  o f  Ware a n d  T r u t c h  Map Areas ,  

N o r t h e a s t e r n  B. C. ' I ,  i n  C u r r e n t  R e s e a r c h ,  P a r t  A, G e o l o g i c a l  Survey  

o f  Canada, P a p e r  79-lA, p.219-226.  

E v e r e t t ,  C.C. a n d  Cooper,  W.G. (1983)  : " P r o g r e s s  R e p o r t  f o r  

1982-White B u l l  P r o j e c t " ,  a n  i n - h o u s e  r e p o r t  f o r  E s s o  M i n e r a l s  

Canada L t d .  

F r i t z ,  W . H .  (1980) : "Two N e w  F o r m a t i o n s  i n  t h e  Lower Cambrian 

Atan  Group, C a s s i a r  Mounta ins ,  N o r t h - C e n t r a l  B r i t i s h  Columbial1, i n  

C u r r e n t  R e s e a r c h ,  P a r t  B, G e o l o g i c a l  Survey  o f  Canada, P a p e r  80-lB, 

p .  217-225. 

. . . . . . (1985) : "The B a s a l  C o n t a c t  o f  t h e  Road R i v e r  

Group- a P r o p o s a l  f o r  i t s  L o c a t i o n  i n  t h e  Type A r e a  a n d  i n  O t h e r  

S e l e c t e d  A r e a s  i n  t h e  N o r t h e r n  C o r d i l l e r a g 1 ,  i n  C u r r e n t  Research ,  

P a r t  B, G e o l o g i c a l  Survey  o f  Canada, P a p e r  85-lB, p. 205-215. 

G a b r i e l s e ,  H .  (1960) : "McDame  Map-Area, C a s s i a r  Dis t r ic t ,  

B.C.", G e o l o g i c a l  Survey  o f  Canada, Memoir 319.  



30 

. .  .... (1962): "Kechika", NTS Sheet 94L, Geological 

Survey of Canada, Map 42-1962. 

. . . . . . (1962) : "Rabbit River", NTS Sheet 94M, Geological 

Survey of Canada, Map 46-1962. 

. . . . . . (1979) : "Cry Lake", 1041, Geological Survey of 

Canada, Open File Report 610. 

Gorzynski, G .A. (1986) : "The Geology and Lithogeochemistry of 

the Cirque Stratiform Sediment-Hosted Ba-Zn-Pb-Ag Deposit, Northeast 

B.C.", University of British Columbia M.Sc thesis. 

Hedley, M. S . and Holland, S . S . (1941) : "Reconnaissance in the 

Area of Turnagain and Upper Kechika Rivers, Cassiar District, 

Northern B.C.", British Columbia Department of Mines, Bulletin 12. 

Jackson, D.E. and Lenz, A.C. (1962): "Zonation of Ordovician 

and Silurian Graptolites of Northern Yukon, Canada", Bulletin of 

American Association of Petroleum Geologists, vol. 46, no. 1, p.30- 

45. 

Lydon, J.W. and Sangster, D .F. (1984) : "Sediment-Hosted 

Sulphide", in "Canadian Mineral Deposit Types: A Geological 
- 

Synopsis", ed. by O.R. Eckstrand, GSC Ecnomic Geology Report 36, 



MacIntyre ,  D . G .  ( 1 9 8 3 ) :  "Geology and  S t r a t i f o r m  B a r i t e - S u l p h i d e  

D e p o s i t s  of t h e  Gataga D i s t r i c t ,  N o r t h e a s t  B.C. ", i n  Sediment-Hosted 

S t r a t i f o r m  Pb-Zn D e p o s i t s ,  D . F .  S a n g s t e r  e d . ,  Mine ra l  A s s o c i a t i o n  o f  

Canada, S h o r t  Course  Handbook, v o l .  9, 

p .  85-119. 

Marr, J . M .  (1986) : "Techn ica l  Summary - White B u l l  P rope r ty" ,  

a n  in-house r e p o r t  f o r  Esso  M i n e r a l s  Canada L t d .  

Norford,  B.S. ( 1962 ) :  "The S i l u r i a n  Fauna o f  t h e  S a n d p i l e  Group 

o f  N o r t h e a s t  B.C.", G e o l o g i c a l  Survey o f  Canada, B u l l e t i n  78.  



6.0 STATEMENT OF COSTS 

LABOUR: October l6-20,1989 

Sr. Project Geologist P.Holbek 5 days @ $250/day $1250 

Consultant C. Hrkac 5 days @ $250/day 1250 

Geologist M.McPherson 5 days @ $165/day 825 

Geologist P . Southam 5 days @ $165/day 825 

Total $4150 

ANALYSIS: 

Acme Analytical Lab: 

30 element ICP: 56 soil samples @ $12/sample $ 672 

39 rock samples @ $15/sample $ 585 

Whole rock ICP: 6 rock samples @ $ 9/sample $ 54 

Total $1311 

LOGISTICS: 

Food and Accomodation 16 man-days @ $50/day $ 800 

Canadian Airlines - Vanc. to Smithers rtn. 3 @ $452 $1356 

Central Mtn. Air - Smithers to Dease Lk. rtn 3 @ $320 $ 960 

Freight $ 300 

Yukon Airways Limited - Bell 206 helicopter $5025 

7.5 hrs. @ $670/hr including fuel 

Total $8441 



Draught ing  and  Reproduct ion  

Report  P r e p a r a t i o n  

Sub-Total $15962 

10% DSS $ 1596  

-------------- 

TOTAL $17558 
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APPENDIX I1 

ROCK SAMPLE DESCRIPTIONS 



SAMPLE # DESCRIPTION 

Soi l :  red-brown s o i l  below Eastern " k i l l "  zone. 

l m  chip: 20cm pale yellow QZVN i n  a r g i l l i t e .  

So i l :  red-brown s o i l  within Eastern " k i l l "  zone. 

O.5Om chip: s i l iceous  pod with 2-3% disseminated 

p y r i t e  i n  buff-coloured dolomite. 

l m  chip: QZ-flooded dolomite with 2-3% f ine  PY. 

Stream sediment: p a r t i a l  permafrost. 

3m chip: s i l i c i f i e d  f e l s i c  volcanic, weakly l imonitic.  

2m chip: b u l l  QZVN swarm with HE on f rac tures .  

l m  chip: s i l i c i f i e d  f e l s i c  volcanics w i t h  t r ace  P Y .  

Grab: brick-red weathered s i l i c i f i e d  f e l s i c  volcanic 

w i t h  2-3% f ine  PY. Strongly gossanous s o i l .  

Grab: orange weathered, f ine  grained f e l s i c  t u f f .  

Grab: orange-brown SE-CB a l t e red  a r g i l l i t e ,  t r .  PY. 

Grab: intensely oxidized dark red-brown un i t .  

Grab: 0.75m wide zone of QZ-SE-PY a l t e red  a r g i l l i t e  

with 5-15% f ine  p y r i t e  s t r inge r s .  

Grab: l imonit ic  limestone. 

Grab: orange-brown weathered SE-CL a l t e red  p h y l l i t i c  

a r g i l l i t e  or  f e l s i c  t u f f ?  1% f ine  P Y  and 5% CBVNs. 

Grab: cleaved grey dolomite o r  p h y l l i t i c  limestone 

with 1-2% f ine  PY and coarse white CB ve in le ts .  

Grab: coarse white QZ and BA? veins and pale  brown 



carbonate (siderite?) veinlets. FeC03 altered 

argillaceous limestone. 

R9-WBCOI Grab: QZ-CB veins to 5cm locally with pods of massive 

pyrite and trace sphalerite in grey chert & dolomite. 

R9-WBC02 Grab: small shear with QZVN? and weathered pyrite in 

argillaceous dolomite. 

R9-WBC03 Grab: Massive pyrite bands to 5cm, parallel foliation 

in limonitic argillite. QZ-CB-PY breccia with massive 

pyrite fragments at same location. 

R9-WBCO5 Grab: 1% fine pyrite in limonitic pale grey chert. 

R9-WBC06 Float: pale grey chert with QZ stringers, trace PY,SP. 

Rg-wBC06~ Float: massive pyrite. 

R9-WBC08 Grab: lm QZVN in phyllitic SE-altered volcanics with 

trace mariposite blebs. 

D9-WBPO1 Soil: rusty overburden. 

R9-WBP02 Grab: argillaceous limestone with transported gossan 

and scorodite. 

R9-WBP03 Grab: argillaceous limestone with transported gossan 

and scorodite. 

R9-WBPO4 Grab: sericitic-pyrite schist with carbonate layers 

and nodules. 



R9-WBP05 Grab: 30cm CBVN w i t h  c o a r s e  muscovi te  and  f i n e  p y r i t e  

s t r i n g e r s .  

R9-WBP06 S e l e c t i v e  g r a b :  p y r i t i c  a r g i l l i t e .  

R9-WBP07 F l o a t :  r u s t y  ye l l ow  c h e r t  w i t h  SE p a r t i n g s  and 

0 .1% d i s s e m i n a t e d  p y r i t e .  

R9-WBP08 Grab: s i l i c i e o u s  f i n e  g r a i n e d  rock  w i t h  10% 

d i s s e m i n a t e d  s i l v e r y  p y r i t e  and b r i g h t  g r e e n  f l a k e s .  

R9WBP09 Grab: s i l i c i f i e d  a r g i l l i t e  w i t h  minor r e l i c t  p y r i t e .  

Could b e  e x h a l i t i v e  i n  o r i g i n .  

R9-WBP10 Grab: mass ive  b a r i t e  and s i l i c e o u s  a r g i l l i t e - c h e r t .  

Sed-Ex? Trace  p y r i t e .  

R9-WBP11 Grab: s h e a r  i n  muscovi te  s c h i s t  w i t h  30-35% p y r i t e  and 

abundant  gypsum a l o n g  f o l i a t i o n  p l a n e s .  

R9-WBP12 Grab: che r t / s ed -ex?  from b a s e  o f  c h a r c o a l  l e a c h  zone.  

R9-WBP13AGrab: s i l i c e o u s  a r g i l l i t e .  

R9-WBP13BGrab: po rous  green-grey "punk" r o c k .  

R9-WBP14 Grab: r h y o l i t e  c h e r t ?  o r  a l t e r e d  v o l c a n i c ?  

R9-WBP15 F l o a t :  mass ive  p y r i t e  -10cm wide.  

R9-WBP16AGrab: yel low-green p r e c i p i t a t e  i n  f a u l t  zone.  

R9-WBPlGBGrab: s i l i c i f i e d  f a u l t  zone a t  p h y l l i t e - l m s t  c o n t a c t .  










