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COMINCO LTD. 
WESTERN CANADA 

24 January 1989 

I. INTRODUCTION 

Th is  i s  a r e p o r t  o f  1988 geological  mapping on the  B i g  B u l l  volcanogenic 
massive s u l f i d e  proper ty  i n  the  A t l i n  Min ing D iv i s ion .  

1. Locat ion  

The B i g  B u l l  mine s i t e  i s  a t  r i v e r  l e v e l  on the  northwest s ide  o f  t he  
Taku R ive r  4 km due no r th  o f  i t s  j u n c t i o n  w i t h  Tulsequah River.  
Extensive a l t e r a t i o n  i n  the  w a l l s  o f  the  g l o r y  ho le  make the  s i t e  h i g h l y  
v i s i b l e  f rom t h e  a i r .  

Access i s  poss ib le  by r i v e r  boat v i a  Snye Channel f rom Taku River.  A 
g rave l  s t r i p  on the  west bank o f  Tulsequah R i v e r  3.5 km west o f  t he  mine 
s i t e  can accommodate DC3 and B u f f a l o  a i r c r a f t .  By a i r  i t  i s  100 km due 
n o r t h  t o  A t l i n  and about 70 km southwest t o  Juneau. The south end o f  
M t .  M a n v i l l e  forms a rugged souther ly  d e c l i n i n g  r i d g e  which terminates a t  
t h e  j u n c t i o n  o f  the  southwesterly f lowing Taku and t h e  southeaster ly  
f l o w i n g  Tulsequah Rivers. The p roper t y  covers the  western end o f  t he  
lower south s lope o f  M t .  Manvi l le.  

Cedar, hemlock and f ir ,  much o f  i t  overmature and decaying, cover the  
steep slopes up t o  400 meter e levat ions.  Undergrowth i s  predominately 
a l d e r  and d e v i l s  club. 

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

B i g  B u l l  mine i s  on B i g  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  located 
claims. The names o f  claims and t h e i r  corresponding L o t  numbers and 
Record numbers a re  l i s t e d  below. 
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CROWN GRANTS 

Name - L o t  No. 

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 

LOCATED CLAIMS 

Name - Record No. 

B ig  B u l l  Extension 37121 

Bruce (Fr.) 303 

B u l l  Nos. 2  t o  4  141132, 142132, 143132 

B u l l  No. 8 142 

B u l l  No. 9  179 

Webb 1 2766 

Recorded h i s t o r y  o f  t he  proper ty  dates from l a t e  May and e a r l y  June o f  
1929 when t h e  o r i g i n a l  claims i n c l u d i n g  B i g  B u l l  went on record  i n  At1 i n  
as be ing owned by a  par tnersh ip  o f  seven res idents  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) by D.C. McKechnie descr ibes several 
exposures o f  massive s u l f i d e  i n  the  bed o f  a  small southeaster ly  f l ow ing  
creek occupying a  sharp gulch 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  exposed wid 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  25 fee t ;  t he  longest  cont inuous s t r i k e  
exposure was 150 f e e t  and greates t  s t r i k e  separat ion o f  exposures was 450 
fee t .  McKechnie noted t h a t  the  rav ine  occupied by the  showings extended 
up t h e  mountainside i n  a  near ly  s t r a i g h t  l i n e  f o r  3,000 fee t .  

By October 1929 Alaska Juneau Gold Mining Company had acquired an op t ion  
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 be fo re  August of 1930 t h i s  company drove an a d i t  2,000 f e e t  
no r thwes te r l y  a long the  t rend o f  t h e  shear zone, completed 9  sho r t  
c rosscuts  t o  examine and sample t h e  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 t h e  
p roper t y  r a t h e r  than make the  op t ion  payment. 



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

I n  1946 C.M. & S. (Cominco) negot iated t o  acqu i re  both  t h e  B i g  B u l l  and 
Tulsequah Ch ie f  propert 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  Le ta  and Alaska Juneau d r i l l  ho le  assays t o  produce an o re  
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 shaf t ,  
underground development and stoping up t o  sur face Cominco had mined about 
400,000 tons from B ig  B u l l  which averaged 0.15 oz. A u l t ,  4.5 oz. Ag l t ,  
1.2% Cu, 1.95 Pb and 7.3% Zn. This ore was t rucked 8 km t o  a  leased 
concent ra tor  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 go ld  mine. 

I n  1987 Cominco work produced a  plane t a b l e  map a t  a  sca le  o f  l : l , O O O  o f  
outcrop geology and topography on a  l i m i t e d  area surrounding the  B i g  B u l l  
mine s i t e .  

I n  t h e  w r i t e r ' s  op in ion  the p r o b a b i l i t y  o f  t he  ex is tence o f  a d d i t i o n a l  
o re  on t h e  B i g  B u l l  p roper ty  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  
a d d i t i o n a l  explorat ion.  

3. Summary o f  1988 Work 

Chain, compass and a1 t ime te r  con t ro l  l e d  geo log ica l  mapping by the  w r i t e r  
and a s s i s t a n t s  was done from two f l y  camps. At1 in-based he1 i c o p t e r  se t  
o u t  t h e  camps from the  Cominco base camp a t  Tulsequah Chie f  mine s i t e  8  
k i l omete rs  t o  the  no r th  on the  east  s ide  o f  Tulsequah River.  

One f l y  camp was on the  east s ide  o f  t he  Tulsequah R ive r  about 1 
k i l omete r  n o r t h  o f  the  br idge s i t e  on the  o l d  B i g  B u l l - P o l a r i s  Taku haul 
road. The second f l y  camp was on the  dump a t  t he  B i g  B u l l  mine s i t e .  

Mapping was conducted on the Crown Grants B i g  B u l l ,  B u l l  No. 1, B u l l  No. 
5  and B u l l  No. 6  and on located c la ims B u l l  No. 4, Webb No. 1 and CO 5. 

The o b j e c t i v e s  o f  t h i s  1988 mapping were t o  t i e  1987 d e t a i l  mapping o f  
t he  B i g  B u l l  Mine t o  the  ad jo in ing  area t o  the  nor theast  on Located c la im  
Webb 1 and t o  the  ad jo in ing  area t o  the  west and northwest on Located 
c l a i m  CO 5, and t o  e s t a b l i s h  i f  poss ib le  some vo lcan ic  s t r a t i g r a p h y  which 
might  a s s i s t  i n  f u r t h e r  exp lo ra t i on  o f  t h i s  property.  The r e s u l t s  o f  
t h i s  mapping a re  p l o t t e d  a t  1:5,000 on Figure 2. 



Mapping shows t h e  southwestern corner  of M t .  Manv i l le ,  on c la im  CO 5 ,  i s  
under la in  by a  comparat ively t h i c k  sequence o f  r h y o l i t i c  rocks. I n  
general these f e l s i c  u n i t s  s t r i k e  n o r t h e r l y  and d i p  moderately east. 
I s o l a t e d  outcrops show s u f f i c i e n t  d i f f e rences  t o  suggest workable 
s t ra t i g raphy .  

I t  i s  s t i l l  unclear  as t o  how t h i s  asemblage o f  f e l s i c  f lows and 
p y r o c l a s t i c s  r e l a t e s  t o  the  s u l f i d e s  and f e l s i c  rocks a t  t h e  B i g  B u l l  
Mine. 

11. GEOLOGY 

1. Purpose 

Dur ing t h e  prev ious  (1987) season a  d e t a i l e d  1:1,000 sca le  geo log ica l  map 
o f  t h e  B i g  B u l l  mine area was produced. Th is  a l lowed a  p r e l i m i n a r y  and 
l i m i t e d  s t r u c t u r a l  and s t r a t i g r a p h i c  i n t e r p r e t a t i o n  i n  t h e  immediate 
v i c i n i t y  o f  t h e  mined out  s u l f i d e  lens. 

The key t o  e f f e c t i v e  exp lo ra t i on  on the  B i g  B u l l  p roper t y  i s  a  b e t t e r  
understanding o f  the  surrounding vo l can ic  s t r a t i g r a p h y  and i n  p a r t i c u l a r  
how t h e  B i g  B u l l  s u l f i d e  lens f i t s  i n t o  the  s t ra t ig raphy.  

2. Regional Geology 

Ker r  (1948) and Souther (1971) have publ ished GSC Memoirs on t h e  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  the  Upper Treassic 
S t u h i n i  Group. Both Kerr  and Souther recongize two main assemblages o f  
vo l can ic  and associated sedimentary rocks w i t h i n  the  S t u h i n i  Group. 
The southwestern assemblage exposed i n  Tulsequah and Taku R ive r  v a l l e y s  
and o f  p r 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 andesi 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 Chie f  occur w i t h i n  these reassigned rocks. 

I n  1987 Payne under cont rac t  t o  Cominco produced a  1:10,000 scale 
geo log ica l  map o f  a  s i x  by f i f t e e n  k i l omete r  area c o i n c i d i n g  w i t h  the  
Cominco c la ims i n  the  Tulsequah area. Payne i d e n t i f i e d  f e l s i c  rocks a t  



t he  southwestern ex t remi ty  o f  M t .  Manvi l le .  I n  a d d i t i o n  Cominco work on 
t h e  opt ioned S i l v e r  Talon proper ty  a d j o i n i n g  CO 3 and CO 5 c la ims on the  
west showed f e l s i c  rocks i n  the  same area. 

3. Local Geology 

a) Manvi 1 l e  Corner: 

The southwestern corner o f  M t .  Manv i l l e  (F igure 2) i s  under la in  by a 
v a r i e t y  o f  f e l s i c  rocks c a l l e d  r h y o l i t e s  because o f  t h e i r  h i g h l y  
s i l i c e o u s  appearance and content o f  f r e e  quartz. 

Exposures o f  these rocks extend from the  corner o f  t he  mountain f o r  600 
meters eastward above the  200 meter contour. Th is  contour  l i e s  a t  t he  
base o f  bedrock slope. Massive f lows, some course l a p i l l i  t u f f s  g i v e  way 
eastward t o  course and f i n e  l i t h i c  and c r y s t a l  t u f f s .  

Primary l a y e r i n g  features a re  no t  comnon b u t  some exposures o f  massive 
f l ows  p rov ide  good f l ow  banding. Among t h e  f l ows  several a r e  worth 
not ing.  A dark grey t o  dark b lue  grey v a r i e t y  o f  r h y o l i t e  f l o w  i s  comnon 
i n  t h e  western exposures. Very f i n e l y  d i v i d e d  magnet i te  and/or hemati te 
governs t h e  c o l o r  o f  these u n i t s  which can be a t  l e a s t  several  tens o f  
meters th i ck .  Examples w i t h  good p h y r i c  quar tz  and fe ldspar  and i n  some 
instances abundant f i n e  leucoxene comnonly d i s p l a y  good f l o w  banding. 

Some quar tz -phyr ic  r h y o l i t e  i s  a pa le  t rans lucen t  green color .  A 
prominent l i g h t  colored c l i f f  s tanding f o r t y  metres above t h e  base o f  
s lope i s  composed o f  a massive wh i te  f i n e  gra ined h o l o c r y s t a l i n e  
r h y o l i t e .  Smaller outcrops o f  t h i s  u n i t  can be found up t h e  s lope t o  the  
northwest e i g h t y  meters v e r t i c a l l y  above the  base o f  t h e  c l i f f .  Th is  
cou ld  be a h igh  l e v e l  r h y o l i t e  i n t r u s i v e  though i t  does show w e l l  
developed f l o w  s t ruc ture .  I n  general, pr imary l a y e r i n g  s t r u c t u r e s  s t r i k e  
n o r t h  t o  nor th-nor theast  and d i p  eastward a t  35 t o  40 degrees. 

Course l a p i l l i  t u f f s  i n t e r l a y e r e d  w i t h  t h e  f lows inc lude  u n i t s  which a re  
crowded w i t h  walnut s ized e l i p s o i d s  o f  wh i te  t o  cream a p h a n i t i c  s i l i c e o u s  
shapes producing a f a b r i c  which s t r i k e s  n o r t h e r l y  and d i p s  east. 

The f i n e r  t u f f s  which dominate the  eastern t h i r d  o f  t h i s  f e l s i c  sequence 
a r e  g e n e r a l l y  massive quartz  r i c h  l i t h i c  and c r y s t a l  t u f f s  which i n  the  
eastern most exposures may conta in  2 t o  5 percent  f i n e ,  disseminated, 
p y r i t e .  



The sequence o f  r h y o l i t i c  rocks may be as much as 200 meters t h i c k  o r  
more and represents an economically important  i n t e r v a l  o f  s t r a t i g r a p h y  i n  
t h e  region. Grouped as a u n i t  t h i s  r h y o l i t e  i n t e r v a l  appears t o  d i p  east 
and thus would p r o j e c t  southeaster ly  beneath the  120 meter t h i c k  morain 
terrace.  

The eastern contac t  o f  t h i s  r h y o l i t e  sequence was n o t  observed. This 
contac t  area needs some ca re fu l  work i n  the  200 t o  300 meter e leva t ion  
range. Andesi t e  and basal t i c  andesi t e  exposures extend f o r  150 meters 
eas t  o f  t h e  r h y o l i t e  t u f f s  t o  a f a u l t  mapped by Payne i n  1987 as the  West 
B u l l  Faul t .  

b) South B u l l :  

A second area mapped i n  1988 l i e s  south o f  t h e  B i g  B u l l  g l o r y  ho le  and 
west o f  t h e  southern extension o f  B i g  B u l l  a l t e r a t i o n .  Mapping i n  1987 
i d e n t i f i e d  f o l i a t e d  metavolcanic rocks f o r  100 meters a long t h e  haulage 
road southwest o f  t he  B u l l  loading s i t e .  

I n  1988 t h i s  mapping was extended t o  the  l i m i t  o f  bedrock exposure t o  the  
southwest where the  road leaves the  r i v e r .  From t h i s  p o i n t  a t raverse 
n o r t h  northwest up the  densely fo res ted  r i d g e  c a r r i e d  back t o  the  top  o f  
t h e  open p i t .  An area extending over t h e  lower end o f  t h i s  r i d g e  
measuring about 450 meters by 250 meters appears t o  be under la in  by one 
general rock type. Th is  rock comnonly d i sp lays  abundant c l o s e l y  spaced, 
para1 l e l  , mi 11 imeter-wide black t o  grey 1 i nes i n  swi r l  ed and contor ted  
p a t t e r n s  i n  a l i g h t  grey t o  wh i te  background mat r ix .  The rock i s  f i n e  
gra ined b u t  c r y s t a l  i n e  and comnonly produces curved micaceous f o l  i a t i o n  
sur faces on breaking. The p r o t o l i t h  may have been a very  f i n e  gra ined 
impure s i l i c e o u s  sediment which deformed i n  a non laminar p l a s t i c  fashion 
d u r i n g  metamorphism. It seems t o  represent  a h igher  grade metamorphic 
minera l  assemblage than other  rocks near the  mine s i t e .  

Pene t ra t i ve  f a b r i c  where observed seems t o  p e r s i s t  a t  N 30°W and steep 
NE. Re la t ionsh ips  t o  surrounding rocks a re  n o t  c lear .  Th is  area may 
represent  an e r ros iona l  remnant o f  a f a u l t e d  b lock  f o r  which we have no 
apparent explanat ion. It i s  poss ib le  t h a t  t h e  b lock  i s  a wedge w i t h  a 
zero edge on i t s  nor theast  s ide l y i n g  on a northwest s t r i k i n g  f a u l t  w i t h  
a shal low d i p  t o  the  southwest. The u p h i l l  edge o f  these metamorphic 
rocks needs more a t ten t i on .  

c) Nor th  B u l l  

New in fo rmat ion  northwest o f  the B u l l  p i t  comes from both  s ides  o f  B u l l  
Creek Fau l t .  The l i n e a r  creek draw which feeds i n t o  the  n o r t h  end o f  the  
foundered g l o r y  ho le  area i s  a f a u l t  t r a c e  which cont inues i n  a nor th-  



wes te r l y  l i n e  up the  east  f o r k  o f  B u l l  Creek. Th is  f a u l t  d ips  v e r t i c a l  
t o  s teep ly  west and as i t s  surface t r a c e  c l imbs the  h i 1  l s i d e  a long the  
creek bed i t  g radua l l y  t runcates t h e  t h i c k  i n t e r v a l  o f  p y r i t i c  r h y o l i t e  
which l i e s  eas t  o f  the  mined out  s u l f i d e  lens. The f a u l t  cont inues i n t o  
t h e  a n d e s i t i c  rocks which l i e  t o  t h e  east  o f  t he  p y r i t i c  r h y o l i t e .  

On t h e  southwest s ide  o f  B u l l  Creek mixed dark maroon and green andesites 
form t h e  west s ide  o r  hangingwall o f  B u l l  Creek Faul t .  These rocks are  
exposed h igh  up a t  the  mid p o i n t  o f  t he  western edge o f  t he  p i t  where 
green v a r i e t i e s  predominate. The la rge  angular  c l i f f  face which occupies 
the  c e n t r a l  p o s i t i o n  a t  the  no r th  end o f  t he  p i t  i s  a 30 t o  40 meter 
s e c t i o n  o f  grey weathering maroon and minor green l i t h i c  t u f f s  which 
s t r i k e  about N40°W and d i p  s teep ly  SW t o  v e r t i c a l .  Cont inuing 
northwest,  mixed maroon and green andesi te f lows and f i n e  l i t h i c  t u f f s  
occupy a 100 meter wide zone along t h e  southwest s ide  o f  B u l l  Creek f o r  
a t  l e a s t  350 meters. 

A s t rong  f a u l t  i n  the  no r th  western corner  o f  t he  p i t  mapped i n  1987 
occurs w i t h i n  these andesites and appears t o  c o n t r o l  t he  zone o f  
a l t e r a t i o n  a long which the  e a r l y  miners d r i f t e d  searching f o r  ore. Cross 
cu ts  and f l a t  holes from t h i s  d r i f t  f a i l e d  t o  l o c a t e  a d d i t i o n a l  ore. 

Add i t i ona l  mapping o f  the  maroon and green andesi tes on the  sur face t o  
t h e  nor thwest  i s  requ i red  t o  determine t h e  s t r a t i g r a p h i c  r e l a t i o n s h i p s  o f  
t h i s  package t o  ad jo in ing  rock u n i t s  away from t h e  B u l l  p i t .  

d) Northeast  B u l l  

Traverses c lose t o  the  200 and 300 meter contours were run nor theast  o f  
t h e  B u l l  p i t  f o r  about 300 m approaching the  next  l a r g e  creek t o  the  
northeast.  Feldspar phy r i c  massive andesi te and d a c i t i c  andesi te f lows 
and massive andesi te breccias and f l o w  brecc ias  predomonate i n  t h i s  
region. A few o f  the  exposures appear t o  be s l i g h t l y  r e c r y s t a l l i z e d .  
Fu r the r  work i s  necessary t o  determine a l a y e r i n g  a t t i t u d e  which would 
he lp  c l a r i f y  t h e  s t r a t i g r a p h i c  r e l a t i o n s h i p  o f  these rocks t o  the  s u l f i d e  
- associated r h y o l i t e l d a c i t e .  Trenching the  contac t  near the  200 m 
contour  should be considered. 

111. SUMMARY AND CONCLUSIONS 

The t h i c k  r h y o l i t i c  rocks a t  the southwest corner  o f  M t .  Manv i l l e  appears 
t o  have t h e  p o t e n t i a l  f o r  developing a s u l f i d e  deposit .  I t  i s  important  
t o  know i f  t h e  eastern l i m i t  o f  t h i s  r h y o l i t e  a t  t he  200 t o  300 meter 
l e v e l  i s  conformable o r  fau l ted .  



Metamorphic rocks south o f  B u l l  p i t  a re  an anomaly i n  t h e i r  apparent 
1 i m i t e d  extent .  The margins o f  t h i s  area need c a r e f u l  examinat ion f o r  
poss ib le  s t ruc tures .  

Less metamorphosed maroon and green andesi te f lows and t u f f s  a re  i n  
contac t  w i t h  both  the  metamorphic rocks and t h e  B u l l  ore. These contact  
r e l a t i o n s h i p s  need c l a r i f i c a t i o n .  

The nature  and a t t i t u d e  o f  the nor theastern contact  o f  t he  s u l f i d e -  
bear ing  B u l l  rhyo l  i t e l d a c i  t e  i s  necessary t o  t h e  understanding o f  how 
t h i s  impor tant  u n i t  p r o j e c t s  northwestward i n t o  M t .  Manvi l le .  

I V .  RECOMMENDATIONS 

1. Mapping 

Mapping i n  a t  l e a s t  f ou r  s p e c i f i c  areas mentioned above would 
r e q u i r e  about ten  days. Th is  might  be the  l i m i t  o f  e f f e c t i v e  
sur face mapping w i thout  the c rea t ion  o f  new exposure. 

2. Trenching 

A t r i a l  a t tempt a t  hand t rench ing i s  recommended f o r  one o r  two 
l o c a t i o n s  on the  margin o f  t he  B u l l  r h y o l i t e l d a c i t e .  
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APPENDIX "A" 

STATEMENT OF EXPENDITURES 
JULY 4 - JULY 24, 1988 

10 days @ $488/day 
10 days @ $210/day 
20 days @ $176/day 

40 man days @ $20/day 

To ta l  



APPENDIX "B" 

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. 1 0 4 K I 1 2 E  

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 S A I D  EXPENDITURES WERE INCURRED FROM THE 4TH DAY OF JULY TO 24TH 
DAY OF JULY 1 9 8 8  FOR THE PURPOSE OF MINERAL EXPLORATION ON THE B I G  
BULL PROPERTY. 

T.W. MURARO 



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 4 4 3 8  STONE COURT, WEST 
VANCOUVER, B R I T I S H  COLUMBIA WITH A BUSINESS ADDRESS AT 2 4 0 0  - 2 0 0  
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  1 9 5 6  AND A MSC I N  GEOLOGY FROM 
QUEEN'S UNIVERSITY, KINGSTON, ONTARIO I N  1962. 

- THAT I HAVE PRACTISED GEOLOGY WITH COMINCO LTD. FROM 1 9 5 6  TO PRESENT. 

- THAT I AM A REGISTERED MEMBER OF THE ASSOCIATION OF PROFESSIONAL 
ENGINEERS OF THE PROVINCE OF B R I T I S H  COLUMBIA. 

DATED T H I S  " 3 0 t h "  DAY OF JANUARY 1 9 8 9  
AT VANCOUVER, B R I T I S H  COLUMBIA 

T.W. MURARO 
BASC, MSC, P. ENG. 






