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I. INTRODUCTION 

1. Locat ion 

Th is  geo log ica l  survey i s  centered on the  B i g  B u l l  mine s i t e  a t  58"40'N 
L a t i t u d e  133'33'W Longitude i n  N.T.S. subd iv i s ion  104K/12E. (Fig. 1) 

A l t e r e d  dump m a t e r i a l  h i g h l y  v i s i b l e  f rom the  a i r  extends down t o  r i v e r  
l e v e l  a t  the  base o f  s lope (25m ASL). A channel o f  t he  Taku R ive r  (Snye 
Channel o r  B u l l  Slough) marks the  northwestern ex t remi t y  o f  the  marshy 
vegetated r i v e r  f l a t s  a t  the  mine s i t e  4 km due n o r t h  o f  t he  main Taku 
R ive r  j u n c t i o n  w i t h  Tulsequah River.  From the  j u n c t i o n  i t  i s  8 km 
southwest down the  Taku t o  the  Alaska border  and about 30 km t o  the  head 
o f  Taku I n l e t .  Juneau Alaska i s  about 50 km by water f rom the  head o f  
Taku I n l e t .  

Access i s  poss ib le  by s u i t a b l e  water c r a f t  f rom Juneau. A l t e r n a t i v e  
access i s  by  f i x e d  wing a i r c r a f t  100 km due south f rom A t l i n  t o  a gravel  
s t r i p  on the  west bank o f  Tulsequah R ive r  3.5 km west o f  t he  mine s i t e .  

The work descr ibed here was made poss ib le  by working f rom a t e n t  camp a t  
Tulsequah Ch ie f  mine s i t e  which i s  on the  eas t  bank o f  Tulsequah R iver  
8.5 km northwest o f  B ig  B u l l .  Land based a i r c r a f t  i n c l u d i n g  a DC3 used 
the  s t r i p  and a cont rac ted  B e l l  206 h e l i c o p t e r  t r a n s f e r r e d  men, m a t e r i a l s  
and supp l ies  and e f f e c t e d  d a i l y  deployment o f  f i e l d  crews. 

Overmature cedar hemlock stands mantel t h e  r e l a t i v e l y  steep f j o r d  w a l l s  
t o  e leva t i ons  o f  300 t o  400 meters above the  v a l l e y  bottom. Alder,  mock 
orange, d e v i l s  c l u b  and a few b i r c h  and cottonwood p r e v a i l  as undergrowth 
i n  the  lower 200 meters o f  s lope th i cken ing  w i t h  inc reas ing  a l d e r  and 
d e v i l s  c lub  onto the  r i v e r  f l a t s .  

The s lope above the  B i g  B u l l  - the  south southeas ter ly  f l a n k  o f  M t .  
M a n v i l l e  enjoys a l ess  dense ground cover than o the r  aspects i n  the  
region. 

.... 12 
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2. Proper ty  Ownership and H i s t o r y  

B i g  B u l l  mine i s  on B ig  B u l l  Crown Grant c l a i m  L o t  number 6303. The 
p roper t y  owned 100% by Cominco inc ludes s i x  Crown Grants and s i x  l oca ted  
claims. The names o f  c la ims and t h e i r  corresponding L o t  numbers and 
Record numbers a re  l i s t e d  below. 

CROWN GRANTS 

Name - 

B i g  B u l l  
B u l l  No. 1 
B u l l  No. 5 

B u l l  No. 6 
Hugh 
Jean 

L o t  No. 

6303 
6304 

6306 

6305 
6308 
6307 

LOCATED CLAIMS 

- Name Record No. 

B i g  B u l l  Extension 37/21 
Bruce (Fr.) 303 
B u l l  Nos. 2 t o  4 141/32, 142/32, 143/32 
B u l l  No. 8 142 
Bull No. 9 179 

Webb 1 2766 

Recorded h i s t o r y  o f  the  p roper t y  da from l a t e  May and e a r l y  June o f  
1929 when the  o r i g i n a l  c la ims i n c l u d  B i g  B u l l  went on record  i n  A t l i n  
as be ing owned by a pa r tne rsh ip  o f  en res iden ts  o f  Juneau Alaska. A 
p r e l i m i n a r y  r e p o r t  (June 28, 1929) D.C. McKechnie descr ibes several  
exposures o f  massive s u l f i d e  i n  the  o f  a small sou theas ter ly  f l ow ing  
creek occupying a sharp gu lch  o r  rav ine  on the  southeast f l a n k  o f  what i s  
now c a l l e d  M t .  Manvi l le .  F u l l y  w id ths  o f  massive s u l f i d e  were 
repor ted  t o  range from 6 f e e t  t o  ; the  longes t  continuous s t r i k e  
exposure was 150 f e e t  and g rea tes t  s separat ion o f  exposures was 450 
fee t .  McKechnie noted t h a t  the  r a v i  cupied by the  showings extended 
up the  mountainside i n  a nearly s t r a i g h t  l i n e  f o r  3,000 fee t .  

.... /3 
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By October 1929 Alaska Juneau Gold Mining Company had acqui red an op t i on  
t o  buy 55% i n t e r e s t  i n  the  property.  P r i o r  t o  r e l i n q u i s h i n g  t h e i r  op t i on  
sometime before  August o f  1930 t h i s  company had d r i v e n  2,000 f e e t  nor th -  
wes te r l y  a long the  t rend  o f  t he  shear zone, completed 9 sho r t  crosscuts  
t o  examine and sample the  shear zone, and d r i l l e d  8 sur face holes and one 
underground hole. 

I n  1944 Leta Exp lo ra t i on  d i d  some underground d r i l l i n g  and abandoned the  
p roper t y  r a t h e r  than make the  op t i on  payment. 

Resampling i n  1946 by C.M. & S. (Leo T e l f e r )  conf i rmed r e s u l t s  o f  pre- 
v ious  sampling. 

I n  1946 C.M. & S. (Cominco) negot ia ted  t o  acqu i re  bo th  the  B i g  B u l l  and 
Tulsequah Ch ie f  p roper t ies .  

Dur ing 1949 C.M. & S. d r i l l e d  12 sur face holes t o t a l l i n g  5,469 f e e t  and 
c u t  135 underground samples. D.C. Malcom combined these r e s u l t s  w i t h  
e a r l i e r  Leta and Alaska Juneau d r i l l  ho le  assays t o  produce an ore  
reserve f i g u r e  i n  November 1947. 

Product ion began i n  1951 and by 1956 f o l l o w i n g  s i n k i n g  o f  a new s h a f t  
underground development and s top ing  up t o  sur face Cominco had mined about 
400,000 tons from B i g  B u l l  which averaged 0.15 02. Au/t, 4.5 oz. Ag/t, 
1.2% Cu, 1.95 Pb and 7.3% Zn. This  o re  was t rucked 8 km t o  a leased 
concent ra to r  on the  west s ide  o f  the  Tulsequah R ive r  a t  t he  s i t e  o f  the  
Polar is-Taku g o l d  mine. 

I n  the  w r i t e r ' s  op in ion  the  p r o b a b i l i t y  o f  the  ex is tence o f  a d d i t i o n a l  
o re  on the  B i g  B u l l  p roper t y  i s  s u f f i c i e n t y  a t t r a c t i v e  t o  warrant  explor -  
a t ion .  

3. Summary o f  1987 Work 

I n  the  p e r i o d  J u l y  16 t o  August 4, 1987,, the w r i t e r  and an a s s i s t a n t  con- 
s t r u c t e d  a p lane t a b l e  map o f  outcrop gkology and topography a t  a sca le 
o f  1:1,000 f o r  about 130,000 square meters surrounding the  B i g  B u l l  mine 
s i t e .  

Contro l  f o r  t he  major  p a r t  o f  t h i s  surqey was estab l i shed w i t h  a c losed 
t r a n s i t  loop us ing  a rented t h e o d o l i t e  and EDM (E lec t ron i c  Distance 
Measuring) device. 

I /  
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This  loop i s  t i e d  i n t o  the  concrete c o l l a r  o f  t he  B i g  B u l l  s h a f t  and 
extends up the  s lope t o  the  nor theast  o f  the  open p i t  and counter c lock-  
wise beyond the  n o r t h  west ex t rem i t y  o f  the  p i t  and back down the  western 
s ide  t o  the  c l i f f  edge a t  the  head o f  the  p i t .  

T r a n s i t  s t a t i o n s  served as plane t a b l e  s t a t i o n s  t o  c o l l e c t  s t a d i a  shots 
f o r  bo th  outcrop l i m i t s  and geo log ica l  observat ions as w e l l  as top- 
ography. 

The course o f  t he  t r a n s i t  loop covered 1,211 ho r i zon ta l  meters, ranged 
through 200 v e r t i c a l  meters by occupying 24 s t a t i o n s  and c losed w i t h  6 
meters ho r i zon ta l  e r r o r  and no v e r t i c a l  e r ro r .  

Plane t a b l e  mapping occupied a l l  t r a n s i t  s t a t i o n s  and an a d d i t i o n a l  11 
s t a t i o n s  around the  sur face workings and extending 200 meters south a long 
the  road toward the  Tulsequah River. 

The t r a n s i t  survey and plane t a b l e  geo log ica l  and topographica l  mapping 
descr ibed here was performed on Crown Grants B i g  B u l l  and B u l l  No. 1 and 
on the  Located Claims B i g  B u l l  Extension and Webb 1. 

11. GEOLOGY 

1. Purpose 

Current  geo log ica l  understanding o f  the  ore  type represented by Big Bull 
depos i t  d i d  no t  e x i s t  i n  the  early f i t i e s .  Previous min ing on the  prop- 
e r t y  ex t rac ted  e s s e n t i a l l y  what was found by the  prospectors  and i t s  
downward extension. Diamond d r i l l l i n g  and underground openings beyond 
known ore  d i d  n o t  succeed i n  i d e n t i f y i n g  a d d i t i o n a l  mineable shapes. 

The purpose o f  t he  mapping descr ibed here i s  t o  p rov ide  the  f i r s t  bedrock 
geo log ica l  map o f  the  sur face around the  B u l l  mine a t  a sca le which can 
be t i e d  i n  w i t h  pre-1956 sur face d r i l l  ho le  and underground in format ion.  
Th is  f i r s t  s tep i s  necessary t o  o b j e c t i v e l y  access the  exp lo ra t i on  poten- 
t i a l  o f  the  B i g  B u l l  p roper t y  and t o  p lan  a d d i t i o n a l  exp lo ra t ion .  

. . . .I5 
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2. Regional Geology 

K e r r  (1948) and Souther (1971) have publ ished GSC Memoirs on the  geology 
i n  v i c i n i t y  o f  Taku and Tulsequah Rivers. Both p lace the  B i g  B u l l  and 
nearby depos i ts  Tulsequah Chief  and P o l a r i s  Taku i n  t h e  Upper Treassic 
S t u h i n i  Group. Both Ker r  and Souther recongize two main assemblages o f  
v o l c a n i c  and associated sedimentary rocks w i t h i n  t h e  S t u h i n i  Group. 
The southwestern assemblage exposed i n  Tulsequah and Taku R iver  v a l l e y s  
and o f  pr imary concern f o r  t h i s  r e p o r t  i s  predominately a n d e s i t i c  and 
submarine i n  character.  

Nelson and Payne (1984) mapped the Tulsequah-Taku area i n  1982 and 1983 
and reassigned some o f  Souther 's Upper T r i a s s i c  S t u h i n i  Group a n d e s i t i c  
rocks t o  a Pennsylvanian-Permian assemblage they c a l l e d  Mount Eaton 
Group. B i g  B u l l  and Tulsequah Chief  occur w i t h i n  these reassigned-rocks.  

3. Local Geology 

The geology and s t r u c t u r e  o f  the  B i g  B u l l  depos i t  i s  descr ibed by I r v i n e  
(1957) i n  Volume I 1  S t r u c t u r a l  Geology o f  Canadian Ore Deposits. The 
d e s c r i p t i o n  i s  based on in fo rmat ion  gathered from d r i l l i n g  and min ing a 
more o r  l e s s  continuous lens  of ore approximately 400 meters long s t r i k -  
i n g  310" Az and d ipp ing  about 70" southwest. Widths v a r i e d  from 2 meters 
t o  8 meters a t  t h e  bedrock surface i n  souther ly  s lop ing  (25" )  bed o f  t h e  
d iscovery creek. Wi th in  the  main p i t  no ore remains i n  p lace - near ver- 
t i c a l  p i t  w a l l s  a re  s l i p  surfaces which d iverge  i n  p l a n  each merging 
northwestward w i t h  f a u l t s  which form t h e  two corners o f  the  northwestern 
end o f  t h e  p i t .  I r v i n e  descr ibes the  deposi t  as a lens  bounded on both 
s ides by w e s t e r l y  d i p p i n g  s t r u c t u r e s  which converge t o  form a l lVl l  i n  
cross s e c t i o n  about 70 meters below surface. The lens  achieved maximum 
w i d t h  o f  30 m a t  i t s  northwestern end and s p l i t  i n t o  two narrow tongues 
extending another 60 meters o r  so northward from each f l a n k  - each tongue 
f o l l o w i n g  one o f  t h e  bounding s t ructures.  

a) M i n e r a l i z a t i o n  

Numerous b locks and fragments o f  mixed s u l f i d e s  a r e  sca t te red  on t h e  
dumps, i n  t h e  bottom o f  t h e  p i t  and along t h e  f l a n k s  o f  the  p i t .  The ore  
i s  c l a s s i c  volcanogenic s u l f i d e  rock - an i n t i m a t e  m i x t u r e  o f  f i n e  t o  
medium gra ined c r y s t a l l i n e  spha ler i te ,  p y r i t e  galena and c h a l c o p y r i t e  i n  
a b a r i t e  dominated gangue. A moderate t o  s t rong p lanar  t o  gne iss ic  
f a b r i c  i s  ev ident  i n  most pieces. This  f a b r i c  i s  ev ident  as segregations 
o f  d i f f e r e n t  p ropor t ions  o f  s u l f i d e s  and b a r i t e  as w e l l  as concentrat ions 
o f  ta lcose,  p h y l l i t i c ,  l i t h i c  mater ia l  as s t reaks and bands o r  l a y e r s  o f  
d i s c r e t e  fragments. Experience i n d i c a t e s  these var ious  examples o f  

. . . .I6 
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b) Dac i te  

Th is  f i e l d  term a p p l i e s  t o  the  one f e l s i c  l i t h o l o g y  mapped a t  t h e  B u l l  
(F igure 2). Th in (lmn) s e r e c i t i c  f o l i a  separate l e n t i c u l a r  shapes 5 t o  
15 mn o f  w h i t e  t o  t rans lucent  grey green t o  t r a n s l u c e n t  apple green, 
a p h a n i t i c  s i l i c e o u s  mater ia l .  Fine gra ined p y r i t e  i s  ub iqu i tous  ranging 
from l e s s  than 1 t o  10 percent by volume. A l l  weathered exposures 
d i s p l a y  a r u s t y  sca le and a bleached r ind.  A l t e r e d  f e l d s p a r  l a t h s ,  r a r e  
quar tz  eyes and t races  o f  s p h a l e r i t e  and galena can be found. I n  places 
a course lumpy l e n t i c u l a r  s t r u c t u r e  suggests a pr imary fragmental nature 
w i t h  1 t o  5 cm c las ts .  Th is  d a c i t e  forms the  nor theast  f l a n k  o f  t h e  open 
p i t  and extends - apparent ly  as a continuous mass eastward and northward 
up the  slope t o  a maximum e l e v a t i o n  o f  220 meters forming an area i n  p lan  
up t o  120 m wide and 400 m long. A t  the  p i t  t h i s  rock forms the  
s t r u c t u r a l  f o o t w a l l  o f  t h e  ore. The i n t e r n a l  s t r u c t u r e  o f  t h i s  rock i s  
dominated by s t rong f o l i a t i o n  s t r i k i n g  315" Az w i t h  v e r t i c a l  t o  steep 
southwest dips.  Nor thof  the  south end o f  the  p i t  near s t a t i o n  4 the  
d a c i t e  i s  i n  apparent s t r a t i g r a p h i c  contact  w i t h  a n d e s i t i c  rocks on a 
v e r t i c a l  sur face which s t r i k e s  330" Az. This  i s  the  o n l y  mapped contact  
on t h e  nor theastern edge o f  t h e  dac i te .  

A second area o f  dac i te ,  presumably the  same u n i t ,  i s  exposed i n  a few 
outcrops near r i v e r  l e v e l  i n  a t r i a n g u l a r  area south o f  t h e  dumps a t  the  
southeastern end o f  the  p i t .  Th is  area extends 130 meters south along 
the  bank o f  Snye channel ( B u l l  Slough) from the  boat landing a t  the  s i t e  
o f  t h e  lowest p o r t a l .  As such i t  l i e s  southwest o f  t h e  southeastern pro- 
j e c t i o n  o f  the  ore  bounding s t r u c t u r e s  i n  t h e  p i t .  

c) A n d e s i t i c  1 
Rocks NE o f  Dac i te  

Mapping was c a r r i e d  f a r  enough nor theast  o f  t h e  p i t  t o  e s t a b l i s h  outcrop 
l i m i t s  o f  t h e  prospec t ive  dac i te ,  prov ide some bedrock i n f o r m a t i o n  about 
t h e  successive l i t h o l o g i e s  t o  t h e  nor theast  and e s t a b l i s h  several  
s t a t i o n s  f o r  f u t u r e  mapping northeastward along the h i l l s i d e .  

A t  t h e  contac t  descr ibed e a r l i e r  near s t a t i o n  4 d a c i t e  l a p i l l i  t u f f  i s  
sharp ly  bounded on the  nor theast  by 1 t o  2 meters o f  f i n e  gra ined dark 
green andesi te  conta in ing  c a l c i t e  amygdules and c a l c i t e  f i l l e d  f r a c -  
tures.  Th is  t h i n  f l o w  o r  i n t r u s i v e  i s  fo l lowed t o  t h e  nor theast  by a t  
l e a s t  30 meters o f  a n d e s i t i c  c r y s t a l  and l i t h i c  t u f f  w i t h  s w i r l e d  f l o w  
s t ruc tu re .  Higher on t h e  slope a t ,  and below s t a t i o n  9B a l a r g e  outcrop 
o f  s w i r l e d  lumpy anders i te  pock-marked by carbonate d i s s o l u t i o n  conta ins 
quar tz  knots and j a s p e r  lumps and occupies a s i m i l a r  r e l a t i v e  p o s i t i o n  t o  
the  p y r i t i c  dac i te .  Fur ther  upslope the  rocks exposed nor theast  o f  the  
daci t e  are massive p y r o c l a s t i c s  w i t h  a n d e s i t i c  m a t r i x  and predominately 
a n d e s i t i c  c l a s t s  p l u s  ep idote c l o t s  and a few d a c i t e  c l a s t s .  These expo- 
sures do n o t  e x h i b i t  any mappable f a b r i c  o r  layer ing.  

....I7 
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d) Andesi te 2 
Rocks NW o f  P i t  

Northwest beyond the  h ighes t  mapped exposures o f  dac i te ,  upslope from t h e  
j u n c t i o n  o f  the  two creeks f l o w i n g  i n t o  the  open p i t  draw (above s t a t i o n s  
16 and 17) green and mixed purp le  and green a n d e s i t i c  rocks predominate. 
These appear t o  be main ly  massive f lows w i t h  c a l c i t e  amygdules and 
e x h i b i t i n g  good f l o w  f a b r i c  shown by purp le  and green c o l o r  s t r e a k i n g  - 
mixed w i t h  minor amounts o f  purp le  l i t h i c  t u f f .  These rocks form the  
southwest s ide  o f  the  steep creek g u l l y  which leads southeast i n t o  the  

.head o f  the  p i t .  

e) Andesi te 3 
Rocks SW and S o f  P i t :  

W i t h i n  t h e  area mapped t h i s  p o r t i o n  has the  fewest exposures no tw i th -  
s tanding a s t r i p  o f  outcrop border ing the  west s ide  o f  the  haulage road 
which probably represents the  l i m i t  o f  a former r i v e r  terrace. 

Wi th in  t h e  p i t  several en echelon l a r g e  s l i p  surfaces a t  310" Az and near 
v e r t i c a l  expose v e r t i c a l l y  f o l i a t e d  a l t e r e d  s e r i c i t i c  and c h l o r i t i c  v o l -  
canic  rock w i t h  abundant p y r i t e .  Th is  i s  the  sub ore  grade southwest 
margin o f  ex t rac ted  massive s u l f i d e  ore. However, t h e  top  few meters o f  
bedrock on t h e  southwest edge o f  t h e  p i t  and extending f o r  a f e w  meters 
s t e e p l y  back from t h e  p i t  wa l l  a re  green a n d e s i t i c  rocks. These a r e  
s l i g h t l y  f o l i a t e d  b u t  r e l a t i v e l y  massive and s l i g h t y  r e c r y s t a l l i z e d  
andesi te  f lows l a p i l l i  t u f f s  and breccias.  They conta in  no p y r i t e  and do 
n o t  appear t o  be hydrothermal ly  a l tered.  The contact  between these rocks 
and t h e  under ly ing  ore-bounding w a l l  o f  the  p i t  i s  a t i g h t  p lane which 
can be t r a c e d  as a l i n e  which c l imbs u p h i l l  a long t h e  southwest p i t  w a l l  
f o r  100 meters more o r  l e s s  p a r a l l e l  t o  the  bedrock sur face and 2 t o  4 
meters below it. On c lose examination t h e  plane appears t o  be a f a u l t  
s t r i k i n g  090" Az and d ipp ing  south a t  30". The t r a c e  o f  t h i s  p lane on 
t h e  steep p i t  w a l l  i s  so sharp as t o  suggest i t  has been t runcated  by 
near v e r t i c a l  s t r u c t u r e s  i n  t h e  p i t .  

The s l i g h t l y  r e c r y s t a l l i z e d  o r  hornfe lsed nature o f  these a n d e s i t i c  rocks 
a t  p i t  edge i s  seen again i n  mixed andesi te  and minor d a c i t e  exposed 
near t h e  haulage road south o f  the  mine. Between these exposures and the  
r i v e r  channel a few outcrops o f  r u s t y  p y r i t e  bear ing s e r e c i t i c  d a c i t e  
occur i n  the  t r i a n g u l a r  area o f  o re- re la ted  d a c i t e  r e f e r r e d  t o  under t h e  
prev ious sec t ion  on daci te.  

f )  S t r u c t u r e  

Measured a t t i t u d e s  o f  s t r a t i g r a p h i c  l a y e r i n g  are  scarce - 4 o r  5 a t  
most. A l l  s t r i k e  310 - 330" Az w i t h  v e r t i c a l  t o  steep dips.  Only two o f  
these can be taken as contact  between depos i t iona l  u n i t s  and one o f  these 
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i s  d i s tu rbed  and the re fo re  somewhat doubt fu l .  Th is  l a t t e r  being the  
s t r u c t u r a l  and poss ib le  s t r a t i g r a p h i c  f o o t w a l l  o f  t he  main ore  lens  
aga ins t  t h e  h i g h l y  f o l i a t e d ,  a l t e red ,  p y r i t i c  d a c i t e  a long t h e  nor theas t  
w a l l  o f  t he  p i t .  

A few l i m i t e d  exposures o f  con tor ted  m i l l i m e t e r  sca le f i n e  laminat ions i n  
green and wh i te  and some coarser s t reak ing  i n  green and pu rp le  i s  taken 
as f l o w  banding bes t  seen NW o f  the  p i t .  

F o l i a t i o n ,  predominately t e c t o n i c  f o l i a t i o n ,  i s  pervas ive through most o f  
the  mapped outcrops. I t  i s  bes t  developed around the  p i t  and w i t h i n  the  
p y r i t i z e d  d a c i t e  away from the  p i t .  I t  i s  l e s s  s t rong a t  t he  upslope 
e x t r e m i t i e s  o f  t he  mapping where massive a n d e s i t i c  rocks p r e v a i l .  

The s t ronges t  f a u l t s  observed a re  exposed a t  t he  l i m i t s  o f  t he  p i t  pro- 
j e c t i n g  more o r  l e s s  along s t r i k e  from the  former o re  lens. I n  the  
extreme northwest corner  o f  t he  p i t  about 15 meters below s t a t i o n  23 
drawdown o f  t he  p i t  exposes the  5,000 f o o t  l e v e l  d r i f t .  

A 2 meter wide ta lcose s e r i c i t i c  gouge f i l l e d  f a u l t  s t r i k e s  310" Az and 
d i p s  70 t o  80" SW i n  the  back o f  the d r i f t .  

The map (F igure 2) shows t h i s  f a u l t  p ro jec ted  northwestward toward the  
prominent f o r k  i n  the  d iscovery creek and southeastward through the  p i t  
t o  the  r i v e r  l eve l .  Re la t i ve  mot ion p r e l i m i n a r y  i n t e r p r e t a t i o n  t r e a t s  
t h i s  as a normal f a u l t  w i t h  an unknown amount o f  r e l a t i v e  mot ion west 
s ide  down and unknown sense o r  amount o f  s t r i k e  s l i p  movement. 

A second d i rec t i on  of f a u l t i n g  a t  010" Az i s  represented by prominent 
sur faces on the  foo twa l l  s i de  o f  t he  p i t  t h a t  d i p  70" west i n d i c a t i n g  
apparent r i g h t  l a t e r a l  r e l a t i v e  motion. 

Th is  eas t  s ide  south r e l a t i v e  mot ion i s  t e n t a t i v e l y  regarded as respons- 
i b l e  f o r  p o s i t i o n i n g  the  ore- re la ted  d a c i t e  a long the  r i v e r  bank south- 
west o f  t h e  l i n e  o f  t he  p i t .  

The sur face descr ibed e a r l i e r  which forms the  t r a c e  o f  a contac t  on the  
SW w a l l  o f  the  p i t  i s  i n t e r p r e t e d  as a f a u l t  and as such represents  the  
o n l y  example o f  a t h i r d  d i r e c t i o n  o f  f a u l t i n g  a t  090" and d ipp ing  30" S .  

. . . I9  



- 9 -  

W 
Rocks grouped i n  u n i t  Andesi te 3 which seem t o  d i s p l a y  a h igher  grade o f  
thermal metamorphism r e l a t i v e  t o  o ther  two andesi te  subd iv is ions  l i e  
above o r  i n  the  hanging w a l l  o f  t h i s  south d ipp ing  f a u l t .  

Moreover, t he  nor theas t  s ide  o f  the  p i t  which stands a t  l e a s t  several  
meters h igher  than corresponding p o s i t i o n s  on the  opposi te  w a l l  shows no 
s ign  o f  t h i s  f a u l t .  Th is  could be expla ined by normal mot ions on the  
310" Az f a u l t  f o l l o w i n g  c rea t i on  o f  t he  t h i r d  (090" Az) d i r e c t i o n  o f  
f a u l t i n g .  

Widespread t e c t o n i c  f a b r i c  o f  cons is ten t  a t t i t u d e  suggests f o l d i n g  a t  
some in te rmed ia te  o r  major sca le has a s i g n i f i c a n t  e f f e c t  on the  bedrock 
geology o f  the  south s lope o f  M t .  Manvi l le .  One t e c t o n i c  f o l d  was 
observed, i t  i s  o n l y  p a r t i a l l y  exposed (a minimum 3 meters o f  h a l f  ampl i -  
tude) i n  d a c i t e  10 meters no r th  o f  t he  o l d  s h a f t  on nor theas t  s ide  o f  the  
p i t .  The c r e s t  o f  an u p r i g h t  a n t i c l i n e  i s  de f ined by a core o f  green 
andes i te  wrapped over and down the  east  s ide  i n t o  the  creek draw by dac- 
i t e .  Course f l u t i n g  prov ides a "bll l i n e a t i o n  p lung ing  5 degrees a t  330" 
Az. Prominent p lanner  v e r t i c a l  j o i n t  surfaces s t r i k e  050" Az. 

A l a r g e r  a n t i c l i n a l  c r e s t  o f  the  same a t t i t u d e  can be c a l l e d  on t o  
exp la in  the  outcrop p a t t e r n  o f  d a c i t e  on the  h i l l s i d e  n o r t h  o f  t he  p i t .  
The southwestern h a l f  o f  t h i s  l a r g e r  f o l d  may be f a u l t e d  down by the  main 
310" f a u l t  i n  t he  p i t .  

111. SUMMARY AND CONCLUSIONS 

Given t h a t  t h i s  i s  a t y p i c a l  volcanogenic syngenet ic s u l f i d e - s u l f a t e  dep- 
o s i t  then: 

a) The s t ruc tu res  which l i m i t  t he  ex t rac ted  ore  and the  ore- re la ted  dac- 
i t e  a re  pos t  ore. 

b) The covered nor theastern contac t  o f  t he  d a c i t e  cou ld  be the  prospect-  
i ve horizon. 

c) The d a c i t e  exposed south o f  the  dumps a long the  r i v e r  cou ld  be 
stepped south along 010" f a u l t s .  Moreover the  southwestern l i m i t  o f  
t h i s  d a c i t e  (corresponding t o  the  o re  p o s i t i o n  i n  the  p i t )  may no t  
appear a t  bedrock sur face because o f  t he  090" south d ipp ing  f a u l t  
o v e r r i d i n g  the  key s t r a t i g r a p h y  w i t h  meta andesi te  (Andesi te 3). I f  
t h i s  i s  the  case, the  dashed contac t  l i m i t i n g  Andesi te 3 would be a 
f a u l  t. 

.... /10 
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I V .  RECOMMENDATIONS 

1. Mapping: 1:1,000 

a) Along main creek and t r i b u t a r i e s  nor theast  o f  p i t .  

b) 3 o r  4 s t r i p s  reaching away from both  s ides of present  mapping 
a long contours. 

c) West o f  haulage road t o  Tulsequah River. 

2. Geochemistry: 

i) Contour s o i l s  20 m i n t e r v a l s  

a) Along 50, 100 and 150 m contours f o r  2 km e i t h e r  s ide  of p i t .  

ii) Rock 

a) Two t raverses  across maximum w id th  o f  d a c i t e  n o r t h  o f  p i t .  

b) Exposures o f  d a c i t e  south o f  dumps near r i v e r .  
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APPENDIX "A" 

STATEMENT OF EXPENDITURES 
JUNE 16 - AUG. 4, 1987 

S a l a r i e s  
T.W. Muraro 20 days @ $295/day 
R. McGi 11 i v a r y  20 days (3 $130/day 

T ranspo r t a  t i on 
F ixed Wing 
H e l i c o p t e r  

Surveys and Ground Cont ro l  
Equipment Rental  Theodo l i te  and EDM 
Suppl ies and Equipment Purchase 
Repai r s  

Comnunications 

Domoci l e  - food, she1 t e r  40 man days @ $60/day 

$ 5,900.00 
2,600.00 

1,005.00 
7,098.00 

1,060.00 
783.00 
171.00 

1,028.00 

2,400.00 

$22,045 . 00 



AP P END I X I' B I' 

EXPLORATION WESTERN CANADA 

I N  THE MATTER OF THE B.C. MINERAL ACT AND 

I N  THE MATTER OF A GEOLOGICAL MAPPING PROGRAM 

CARRIED OUT ON THE B I G  BULL PROPERTY 

LOCATED I N  THE A T L I N  MINING D I V I S I O N  OF THE PROVINCE OF 

B R I T I S H  COLUMBIA - MORE PARTICULARY N.T.S. 104K/12E 

A F F I D A V I T  

I, THEODORE W. MURARO OF THE MUNICIPALITY OF WEST VANCOUVER, I N  THE 
PROVINCE OF B R I T I S H  COLUMBIA, MAKE OATH AND SAY: 

1. THAT I AM EMPLOYED AS AN IN-HOUSE CONSULTING GEOLOGIST BY COMINCO 
LTD. AND AS SUCH HAVE A PERSONAL KNOWLEDGE OF THE FACTS TO WHICH I 
HEREINAFTER DEPOSE: 

2. THAT ANNEXED HERETO AND MARKED AS "APPENDIX A"  TO T H I S  MY REPORT I S  A 
TRUE COPY OF EXPENDITURES OF A GELOGICAL MAPPING PROGRAM CARRIED OUT 
ON THE B I G  BULL PROPERTY. 

3. THAT SAID  EXPENDITURES WERE INCURRED FROM THE 16TH DAY OF JULY TO 4TH 
DAY OF AUGUST 1987 FOR THE PURPOSE OF MINERAL EXPLORATION ON THE B I G  
BULL PROPERTY. 



APPENDIX "C" 

EXPLORATION WESTERN CANADA 

STATEMENT OF QUALIFICATION 

I, THEODORE W. MURARO, OF THE MUNICIPALITY OF WEST VANCOUVER, HEREBY 
CERTIFY: 

- THAT I AM A GEOLOGICAL ENGINEER RESIDING AT 4438 STONE COURT, WEST 
VANCOUVER, B R I T I S H  COLUMBIA WITH A BUSINESS ADDRESS AT 2400 - 200 
GRANVILLE STREET, VANCOUVER, B R I T I S H  COLUMBIA. 

- THAT I GRADUATED WITH BASC DEGREE I N  GEOLOGICAL ENGINEERING FROM THE 
UNIVERSITY OF B R I T I S H  COLUMBIA I N  1956 AND A MSC I N  GEOLOGY FROM 
QUEEN'S UNIVERSITY, KINGSTON, ONTARIO I N  1962. 

- THAT I HAVE PRACTISED GEOLOGY WITH COMINCO LTD. FROM 1956 TO PRESENT. 

- THAT I AM A REGISTERED MEMBER OF THE ASSOCIATION OF PROFESSIONAL 
ENGINEERS OF THE PROVINCE OF BRIT ISH COLUMBIA. 

DATED T H I S  " 11 '' DAY OF FEBRUARY 1988 
AT VANCOUVER, B R I T I S H  COLUMBIA 

BASC, MSC, P. ENG. 
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