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S U M M F I !  
T h e  Todd Creek.  cupper--.gI:Ild proper - ty  is l o c a t e d  o n  t h e  e a s t e r n  

f l a n k  o f  t h e  C o a s t  Range  rlioi-trltains a p p r - c r x i m a t e l y  45 km n o r t h  
n o r t h e a s t  o f  Stewart ,  E. C. M i n e r - a l i  r a t  ion,  c t s n s i s t i n g  o f  c o p p e r -  
g o l d  b e a r - i n q  q u a r t z  and s u l p h i d e  v e i r t s  w e r e  f i r s t  d i s c o v e r e d  by 
Newrflcwt i n  1959. Naranda staked t h e  area u f  . t h e  s h o w i n g s  i n  1906 
and has s u b s e q u e n t l y  ccllnfir-med t h e  p r e s e n c e  c ~ f  t h e  copperb-qtrsld 
mine ra l i za t ion .  To date,  t h e r e  are three rriain a r e a s  o f  i n t e r e s t :  

1. t h e  S o u t h  Zrme, w h e r e  a m i n e t - a l i z e d  zone cutI : i  a f e l d s p a r  
por-phyry i n t r u s i v e .  C h i p  s ; a r i i p l i n g  o n  t h i s  z m e  has de l  ineated an 
area 3 m  w i d e  b y  2716m l o n y ,  avet-ag iny 8. 11'3 o r / T  Uu. 

2. t h e  Mid Zone, w h e r e  a packcage o f  v a r i a b l y  altered f e l s i c  
vo lcan ic% i n  miner-a1 i z e d  w i t h  p y r i t e  ant3 rairiclr r a a l a c h i t e  a n d  w h e r e  
local q u a r t  z - p y r i t e  b r e c c i a  c : : sbbles  h a v e  r e t u r n e d  y o l d  va lues  t o  
26, 4168 ppb ,  a n d ,  

3. t h e  N r ~ v t h  Z o n e ,  where q u a r t z  br-ecc::ia v e i n s  cut c h l o r i t i c  
a n d e s i t  ic a g g l u m e r a t e .  T h e  best v a l u e  ft-om t h e  N o r t h  Zone v e i n s  
dur- i n g  t h is c u r - r e n t  progr-am, was 8. 153 u z  / T  Qu across 3m. 

F u r t h e r -  work. is recurmerldecj o n  these three aveas as  w e l l  as 
r e c o n n a i s s a n c e  w o r k  f o r  t h e  r -e rna inder  of t h e  p r o p e r t y .  



JNTRODUCT IOW 

T h e  T o d d  C r e e k  p r o p e r - t y  is s i t u a t e d  on  t h e  eastern s i d e  clf 
t h e  Coast R a n g e  M o u n t a i n s  o f  B r i t i s h  C o l u r i i b i a ,  w i t h i n  t h e  Skeena 
M i n i n g  D i v i s i o n .  T h e  p r o p e r t y  w a s  s t a k e d  t1:1 c o v e r  several  Cu-Ru 
o c c u r r e n c e ~ i  wh i c h  w e r e  o r - i  g inall  y d i s c c ~ v e t - e d  by N e w m o n t  M i n i n g  
Corp.  i n  1953. 1986 f i e l d w u r - k .  incl i..tded r - e s a m p l  i n 9  a n d  m a p p i n g  t h e  
s h o w i n g s  a n d  r e g i m n a l  m a p p i n g ,  s i l t  and r-cck sariipl  i n g .  

HISTORYr 

T h e  S o u t h  and Nor-th ZOV-IC s h a w i n q s ,  i:tn t h e  pr -oper - ty  w e r ' e  
o r - i g i n a l l y  d i s c o v e r e d  i n  1'3553 by pr-ospec::tw" s (31e 01set-I a n d  F r e d  
H a s s e l .  b e v g ,  Jr. , in t h e  emgic ly  1x15 N e w r n o r i t  M i n i n g  C o r p o r " a t  i o n .  
hiewriiont c o n d u c t e d  a 1 i r i i i t e c !  t r e r l c h  1.ng arid d r - i l  1 i r i g  prograrli c:dn t h e  
z o n e s  i n  19WI w i t h  i nconcl i15 i 've  t'eSidlt5. 

On t h e  Sou th  Zmrie, a zctrle c 1 - f  ohaI . c l_ lpyr j . t e - -pyr i t e  s t r i n g e r s  
a n d  h e r n a t  i t  ic q u a r t z  b r - e c r i a s ,  NewriIizirit dr- i  1 led 5 r a n d o r n l y  s p o t t e d  
p a c k s a c k .  dr - i  11 h o l e s .  

I n  1365'3, t h e  S o u t h  Z o n e  showing w a s  s t a k . e d  for K e r r -  O d d i s o n  
Mines b y  W i  I f  C h r i s t  ianf;. K e n -  R d d i s c i n ,  w h u  recor -c led  nl:s w o r k  orl 
t h e  p r - u p e r t y ,  s u b s e q i . ~ e n t l y  t ;r-ans7"er~r.ed t i t l e  t o  C h r - i s t  iaris, who ir-1 
turn sold t h e  clairns to  C. S. Pcewney. Duv-in!g 137Q1--72, s e v e r a l  
t r e n c h e s  w e r - e  b l a s t e d  a n d  sart.rp1ecl. Iri  1'381, J. R. Wotitdccck. 
C o n s u l t a n t s  s t a k e d  t h e  N a r t h  Z t m e  and a l a r g e  altered at-ea f u r t h e r -  
nor - th .  Frorn '1'381 to  1984, W~x~clcc~ccC. and R i c c a r i e x  conducted 
e x  t ens i v e  g eo 1 13 g i ca 1 and eochem i. ca 1 p v o g  t-arn!z OI-I t h e  i t' c 1 a i Inis. E rI 
1985, Wocidccxk. d r o p p e d  e v e t - y t  h i r i g  e x c e p t  t w c l  u n i t s ,  w h i c h  t h e y  
c u r r e n t l y  h o l d .  

I n  1986, Norancia Exp:Lora t icwl  Coriipany L...imited s t a k . e d  t h e  TOC 
1-18 to  cover  t h e  k . n a w n  s h u w i r i g s .  ''1-he TOC; 11 arid 12 w e r e  added 
later i n  1386. 

The T o d d  C r e e k .  p r - o p e v t y  is lncated i n  .the S h e r i a  Ivl ining 
D i v i s i o n ,  a p p r o x i m a t e l y  45 k.m NNE o f  Stewat- t ,  Et. C. ( F i g u r e  # l )  
H i g h w a y  #37R t o  S tewar t  pasr:;es 18 krfl to t h e  sc:Ii.tth o f  t h e  p r c l p e r t y .  
The p r o p e r - t y  covers  r i i ~ ~ ~ t '  o f  the w e s t e r - r i  5 i d e  o f  t h e  T o d d  C r e e k .  
v a l  l ey  arid p o r t  ions  c 1 . F  'I-odd C;r -eek  glacier.  Ficc::ess to  the pr-oper-2;y 
is v i a  hel icoptev.  fv-urci S t e w a r t ,  €3. C. 





RFIPHY & V E T F I T  m e  

T h e  p r - o p e r t y  l i e s  on t h e  eastern f l a n k  o f  t h e  C o a s t  Range  
M o u n t a i n s .  R e l i e f  i n  t h e  ar-ea is g r e a t ,  f r -o r t i  i2’381i3 feet i n  t h e  
v a l l e y  but tor t i  t o  G 8 0 8  feet ctys t h e  h i g h e s t  surtimit .  Todd C r e e k  
g l a c i e r  and s e v e r - a 1  v a l l e y  g l a c i e r s  I ~ C C L I ~ ~  p u r t i o n s  o f  TOC 11 a n d  
12. T h e  s i d e s  of t h e  v a l l e y  h a v e  k ? x t e n s i v e  a r eas  of b e d r o c k  
exposure  which cclrnm1z~nly f t z t r n i g  steep VI::IC~. f a c e s  and c l i f f s .  T h e  
v a l l e y  bot tor t i  h a s  a t h i c k  c:ovcw o f  g l a c i a :  o u t w a s h  material. 
V e g e t a t i o n  on t h e  p r - o p e r t y  c I : : . t r I s j . s t E i  of’ yc:#ring w i l l c i w ,  p o p l a r  and  
a lde r  i n  t h e  v a l l e y  b o t t o n i ,  gradir.1t-J u p  slope :i.ntc:a lctccll s t a n d s  of 
fir,  h e m l o c k  a n d  spr-uce a n d  higher’. up i n t o  a l ( : : , i ne  rneadI:>ws ard bare 
r u c k .  

T h e  Todd Creek prctper- ty  Cc t r t s iS t s  u f  1 2  rmcJif i e d  g r i d  clairns 
( F i g u r e  #el, as l i s t e d  below: 

YRME U N I T S  -I__.- RECORD # EXPIRY DRTE 
TOC 1 20 5383 R p r - i l  9, 1987 
TOC 2 em 5384 F l p r i l  9, 1987 
TOC 3 20 53165 R p r - i l  9, 1’388 

5386 R p r i l  9, 1988 TOC 4 20 
TOC 5 20 5387 R p r i 3 .  9, 1988 
TOC 6 a 5388 M p r i l  9, 1988 
TOC 7 18 5383 R p r i l .  9, 1‘388 
TOC 8 18 53141 Cqpri l  3, 1988 
TOC ’3 20 531 1 R p r i l  9, 1’388 
TOC 10 28 5312 R p t - i l  ’3, 1988 
TOC 11 aa 5518 S e p t  17, 1988 
TOC 12 -7 16 55’77 O c t .  28, 1986 

2 32 

T h e  area has b e e n  mapped as b e i n g  l a r g e l y  1- t r tder la in  by Lower 
J u r - a s s i c  age Unuk Rive r -  Format i o n  v u l c a n i c s  and clasit i c  s e d i m e n t s  
wh ich  are c u t  by  nurcierlscus Jur-assic and T e r t  i a r y  a g e  i n t r u s i v e  
b o d i e s  r a n g i n g  i n  s i z e  fr-or11 n a t - r ’ o w  d y k e s  a n d  si 1 1 s  t o  l a r -ge  
p l u t u n s .  

Suut h Z o n e  

G e u l u u y  - T h e  South  Z w l e  i s  u n d e r l a i n  b y  a s i l i c e o u s  F e l d s p a r  
P o r p h y r y  i n t r u s i v e  ( ? I  w h i c h  is e x p o s e d  ewer- an area 5168nl  x ’351dm. 
The i n t t - u s i v e  b o d y  i s  b o u n d e d  t o  t h e  w e s t  a n d  n c w t h  by dar-k y r e e n -  
g r e y  andesite f l o w s  and agc_l l Imer-a te  a n d  t o  t h e  s o u t h  anci east by 
glacial  t i  11. T h e  western cIxitact was not  c l b ~ e r v e d  i n  outcr~: lp ,  
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b u t  is p r e s u m e d  to b e  a f a u l t ,  w h i l e  t h e  n o r t h e r n  c o n t a c t  is a 
s h a r p l y  d e f i n e d  E-W t r e n d i n g ,  r v x t h  d i p p i n g  f a u l t .  T h e  f e l d s p a r  
p o r p h y r y  is p e r - v a s i v e l y  a l t e r e d ;  a l t e r a t i u n  r-arigirty frcwi q u a r t z -  
p y r  i t e , 
q u a r t z - s e r i c i t e .  T h e  we5ter.n 213 o f  t h e  e x p o s e d  p o r p h y r y  body is 
p r e d o m i n a n t l y  q u a t - t z - p y r i t e  a l t e r e d  a n d  ha.; a r u s t y  y e 1  luw-br-own 
w e a t h e r e d  surface a n d  is p a l e  b r o w n  nn a f r - e s h  s u r f a c e .  To t h e  
east ,  t h e  p o r p h y r y  is l o c a l l y  ci-iloritir and pri3xiimal t o  t h e  
mineral ized z o n e  t h e r e  is incr -eased  se r ic i te  a l te ra t  ion a n d  
l o c a l l y  i r o n - c a r b o n a t e  al ter-at  i u n .  ( F i g u r e  #7) 

t o q u a  r - t  z -se t- i c i t e - p yr i t e , c h 1 or  i t e a n d  i r o n - c a r  bun at e- 

M i n e r a l i z a t i o n  - T h e  r n i n e r a l i z a t  ion ,  w h i c h  c o n s i s t s  uf  
c h a l c o p y r i t e ,  p y r i t e ,  speci . r la t -  hertiat i t e  a n d  m a l a c h i t e ,  is h o s t e d  
i n  a 5 to 1% wide nor- th- .no~- thEIas t  t r - e n d i n g ,  s t e e p l y  w e s t  d i p p i n g  
f r a c t  we zcme, w h i c h  c u t s  the.? e a s t e r n  f l a n k .  o f  t h e  e x p o s e d  
f e l d s p a r  por-phyry body. T h i s  z o n e  nas b e e n  t r a c e d  F o r  at; l e a s t  
900m. Minerali z a t  ion I 3 c c u r s  alcwq t h e  s c ~ u t h e r - n  425r11 a n d  t h e  
n o r t h e r n  188m of t h e  expce ied  p ~ i t - t  ions cif t h e  zcine. T h e r e  are t w o  
t y p e s  o f  m i n e r a l i z a t i o n  w i t h i n  t h e  fracti.we sys tem:  

1. massive p y r i t e - c h a l c l ~ l p y ~ - i t e  s t r i n g e r s  and v e i n s  from less 
t h a n  l c m  t o  10cr1i w i d e ,  a n d ,  

2. a zone of Quar t z - -he rna t  i t e - c h a l c o p y r - i t e   itr ringers and 
b r e c c i a  v e i n s  t s  3m w i d e .  

T h e  t w o  t y p e s  of m i r r e r a l i z a t  i o n  a l s o  fot-rii t w o  d i s t i n c t l y  
s e p a r a t e  z o n e s ;  t h e  p y r i t e - c h a l c a p y t - i t e  v e i n s  fcwm t h e  h a n g i n g  
w a l l  a n d  t h e  q u a r t z  ve ins ,  t h e  f l m t w a l l .  G e c c h e m i c a l l y ,  t h e  t w o  
z ~ n e s  are also d ist i n c t  ; t h e  p y r i t e - c h a l c o p y t ~ i t r  v e i n s  g e n e r a l l y  
h a v i n g  d i s t i n c t l y  h i g h e r -  Mcl, Cu a n d  fits v a l u e s  a n d  l o w e r -  Ru values  
t h a n  t h e  q u a r t z  b r e c c i a  v e i n s .  

F ' r o s p e c t  i n g  t o  t h e  w e s t  u f  t h e  above  merit ior led z o n e  r e v e a l e d  
s e v e r a l  local,  narr-l=rw, q u a r t  z - c h a l c o p y r - i  te  v e i n s .  T h e s e  d u  not 
appear -  t o  h a v e  much s i q n i f i c a n c e .  Qs w e 1  1, s i l t  samples c c d l l e c t e d  
i n  t h e  western area d i d  nclt d e f i n e  any new a n o n i a l u u s  areas. 

Mid Zone  

Gecrlocav - T h e  Mid Zcme lies i n  t h e  nov thwes t ;  c c w n e r  o f  TOC 
10. ( F i g u r e  #GI O n l y  a srnal1 ptzwtion o f  t h i s  area h a s  b e e n  
reconnaissar~ce mappecl a n d  p r o s p e c t e d .  T h e  area is u n d e r l a i r s  by a 
n o r t h - s o u t h  t r e n d  i n g  sequence o f  i n t e r - b e d d e d  aridesite f l o w s  a n d  
a g q  lomerate, f e l d s p a r  p o r p h y r y  f l o w 5  anc:i t u f f  a n d  r h y o l  i te  f l o w s ,  
t u f f  and  b r e c c i a .  T h e  r h y u l . i t e  u n i t  is I I s c a l  l y  i n t e n s e l y  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 - e d .  Fl5 w e 1  1, a Large qoscjarl w h i c h  h a s  nut . 
ye t  b e e n  e x p l o r - e d ,  is lclcateci s e v e r a l  h u n d r e d  meters t o  t h e  n a r t h .  

M i n e r a l i z a t  i o n  - Minera l i za t ion  consiiaits p r e d o m i n a n t l y  of 
east - w e s t  t o rat- t h w e s  t t r end  i r( y q ua r t z- p y r  i t e +/ - c h a 1. c o p  y r  i t e 
v e i n s .  T h e  v e i n s  r-ange frc:lni Icni t o  6~1 w i d e  a n d  I m  to 18Bm l o n g .  
N o  s i q n i  f i c a n t  p r e c i o u s  metal v a l u e s  h a v e  been o b t a i n e d  from t h e s e  
ve ins .  as w e l l ,  t h e r e  are 1 I x a 1  small  z o n e s  a n d  w i d e s p r e a d  l a r y e  
b o u l d e r s  o f  p y r i t i c  r h y o l  i t e  b t - e c c i a .  l h i s  u n i t  curuirnurcly conta ins  
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18-28X coarse g r a i n e d  p y r i t e  w i t h  tr*ace a ls iounts  o f  m a l a c h i t e .  No 
s i g n i f i c a n t  p r e c i o u s  metals w e r e  a b t a i n e d  f ' r o r n  t h e s e  t -ucks .  

S i l t  s a m p l e s  c o l  l e c t e d  frcmi c r e e k s  d r a i n i n g  t h e  gcrssari to t h e  
n o r t h  w e r e  s l i g h t  ly artc1nialt:tu.:; i n  CIA, Fls, C u ,  F e  a n d  Flu. 

N o r - t  h Zone  

Geoloqy - R e c o n n a i s s a n c e  rl iapping a n d  p r c ~ s p e c t  i ng h a s  been 
c o n i p l e t e d  over- o n l y  a 1 i m i t e d  ar-ea. Rock u n i t s  i d e r c t i f  i e d  are 
mainly andesi t  i c  a g g l o m e r a t e s  a n d  f l o w s  a n d  f e l d s p a r  purphyr-y.  
The  f e l d s p a r  p o r p h y r y  a t  t h e  e a s t e r n  e n d  o f  TOC R a p p e a r s  t o  b e  an 
i n t r u s i v e .  T h e  f e l d s p a r  povphyr-y rmpped i n  c e n t r a l  TOC 8 a n d  3,  
h o w e v e r ,  is d i f f i c u l t  t o  ascertain as t o  whethe r -  i t  is i n t r u s i v e  
or is a f l o w  ruck. D e t a i l e d  m a p p i n g  clf t h i s  area is r-equi r -ed  
b e f o r e  a n y  c o n c l u s i o n s  can be made. T h e  f e l d s p a r -  p w - p h y i - i e s  a n d  
t h e  andes i t ic  v o l c a n i c s  to t h e  w e s t  h a v e  beer1 l r J c a l 1 y  a l t e r e d ;  
pr-ed o m  i n a n  t 1 y t Q e i t h e r q u a  r- t z --se r- i c i t e - p y r- i t e o r -  i r-on -ca t- b o  na t e- 
q u a r t z - s e r i c i t e .  FI b r o a d  n c 1 r ~ t h - - 5 u i ~ t h  t r e n d i n g  z o n e  m f  p a t c h y  t o  
p e r v a s i v e  al ter-at  i o n  u c c u t - s  i n  t h e  n c w t h - c e n k r a l  pc t r t  ion of TOC 9 
a n d  p a r t s  uf  TOC 8. T h i s  zone i s  can s t r i k e  w i t h  t h e  gussarl n o r t h  
o f  t h e  M i d  Zone, w h i c h  i n  tur-n a p p e a r s  t o  he c o n t i n u o u s  w i t h  t h e  
Mid Zmne. Fls w e l l ,  local areas i n  t h e  a n d e s i t i c  a g y l o m e r a t e s  a r e  
w e a k l y  ser-icite a l t e r - e d  a n d  f o l i a t e d  and C o n t a i n  up to l laX 
d i s s e m i n a t e d  p y r i t e .  

Mir le ra l iza t  ion. - Mirleralizat ion ubser -ved  t o  d a t e  uccurs i n  
t w o  areas: 

1. t h e  e a s t - s o u t h e a s t  por-t ion  of TOC 8, a n d  

2. s o u t h - c e n t r a l  TCJC 8 and n o r t h w e s t  TOC 9. 

T h e  east e r n  m i nera 1 i z a t  j. on cons i 9 t 5 nia i rll y u f n s r t  h - n o r t  h w e s t  
t r e n d i n g ,  1 t o  188cm w i d e  heniat  i t i c  q u a r t z - c h a l c o p y r i t e  v e i n s  and 
v e i n  br-eccias. T h e s e  v e i n s  C L ' U T I S ~  i t u t ; e  w h a t  N e w r n t m t  c a l l e d  t h e  "FS" 
a n d  "B" zones. T h e  19815 w o r k .  f c t c u s e d  on t h e  ni::wth s i d e  of F a l l  
Creek on t h e  "FS" z o n e ,  w h e r e  N e w m a r i t  r -eplsr t  e d  k h e  i r  b e s t  val  ctes 
and d r i  11 i n g  r e s u l t s .  Resarlipl i n y  r _ , f  NewmonZ;'s t v e n c h e s  d i d  riot 
r e p e a t  t h e i r -  v a l u e s .  T h e  b e s t  va lue  c l b t a i n e d  was 8. 153 o z / T  R u  
across 3hi. T h e  v e i n s  are h o s t e d  b y  d a r k .  g r e e n ,  c h l o r - i t  ic, 
a n d e s i t i c  a g g l o m e r - a t e .  T h e  a g g l o m e r a t e  i n  t h e  f c a t w a l l  ( 3 )  has 
been i n t e n s e l y  i r u n - c a r b o n a t e - q u a r t  z a l t e r - e d  i n  a z o n e  par-a1 le! to 
t h e  v e i n s  a n d  frurn 1la-15m w i d e .  T h e  m i n e r a l i z e d  veins do n o t  
e x t e n d  i n t o  t h i s  a l te r -ed  z n n e .  T h e  v e i n s  r a n g e  i n  w i d t h  f r o m  .3 
t o  i m  wide a n d  v a r y  f r a r n  a d e n s e  z o n e  o f  v i -qgy  quat-ti s t r - i n y e r s  i n  
T r e n c h  4 t o  wider -  m a s s i v e  q u a r t z  br-eccia vein.; i n  T v e n c h e s  P a n d  
1. T h e  breccia v e i n s  are ccmmonly dark  yr-ey-gr-een d u e  tct t h e  
p r e s e n c e  of a b u n d a n t  ch l u r - i t  e a n d  f i n e  y r a i  ned  hemat  i te. 
C h a l c o p y r i t e  + / -  p y r i t e  and hernat  i t e  Q C C I - ~ ~ S  as d i s s e r l . t i n a t e d  g r - a i n s  
a n d  i r r - e g u l a r  b l e b s  b e t w e e n  Iweccia f r a g m e n t s .  

T h e  "B" z o n e  r a n s i s k s  of  v e i n s  s i m i l a r -  t o  t h e  " Q "  z o n e  , but; 
t h e y  are g e n e r a l  l y  nat-vower, d i s j c~ r ln t  i n u ~ r ~ u s ,  rtiut-e w i d e l y  s p a c e d  a n d  
lower g r a d e .  
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Rs w e 1  1, a 1-E.m w i d e  r i o r t h w e s t  t r e n d i n g  b a r i t e - q u a r t z - g a l e n a  
v e i n  was observed t o  rut t h e  f e l d s p a r  p o r p h y r y  t o  t h e  east. Mirror 
s i l v e r  v a l u e s  are a s s u c i a t e d  w i t h  t h e  y a l e n a .  

T h e  o t h c r -  area o f  inter-est is l o c a t e d  s a u t h  o f  F a l l  C r e e k  a n d  
a l o n g  and  east o f  I c e  Cr-eek.. M i n e r a l i z a t i i m  i n  t h i s  area to d a t e  
c o n s i s t s  o f  f l o a t  material, t h r e e  small CIJ-RIJ e c c u t - r - e n c e s  and w i d e  
s p r - e a d  d i s s e m i n a t e d  p y r - i t e .  F i v e  r i r a i n  t y p e s  of r r r inera l  f l o a t  h a v e  
b e e n  i d e n t i f i e d  i n  t h i s  area: 

1. massive coarse g r a i n e d  p y r i t e ,  
2. m a s s i v e ,  coarse p y r i t e  w i t h  c h a l c o p y r i t e ,  
3. c h a l c o p y r i t e  i n  a n  al.tererl por-phyr-y, 
4. b o r n i t e  i n  quat-tz v e i n s  w i t h i n  altered d i o r i t e ,  a n d ,  
5. d i s s e m i n a t e d  pyr - i te -hemat  i t e - c h a l c o p y r i t e  i n  qua r - t z -  

carbonate b r e c c  i a. 

T a b l e  I lists Cu-Qu a n a l y s e s  fur- t h e  t - e s p e c t i v e  f l oa t  
sarnp 1 es. 

TFlELE T - FL-ORT SQlvlPLE3 

SRMPLE # TYPE 7 Cc&pm) CIA ( % I  RIA ( w b )  Qu ( o z / T )  
55461 1 
55482 4 3,238 - 
55487 1 13 
55488 2 4.. 45 - .G48 
55491 5 1 , 387 - 26,4@@ - 
55494 5 2,888 - 4,158 - 

68 i2 - 830 - 
- E, 

3 - I 

- 

55496 3 - 6.29 - .801 
15221 5 . 889 152-3 3 
15224 2 - 1.78 - . 152 
15225 5 .74 - .a04 
15230 5 
15231 3 - 5.76 - .a08 

. l ea  - 8. lzle - 
- i3. GG - 

- 
. lzlm - .73 - 

Fls ment  i o n e d ,  t h r e e  smal '1  s h o w i n g s  w e r e  l o c a t e d .  T h e  f i r s t  
one c o n s i s t e d  o f  a Gm l o n y  x QI. Sm w i d e  pod o f  se rn i -n i a s s ive  t o  
m a s s i v e  p y r i t e  w i t h  2-3% c h a l c o p y r i t e .  T h e  pod is h o s t e d  by  
q u a r t z - c h l o r i t e - p y r i t e  a l t e r e d  f e l d s p a r  p o r p h y r y  and  h a s  a 
n o r t h w e s t  t r e n d .  

The o t h e r  t w o  s h o w i n g s  are similar-, narrow c h a l c o p y r i t e  v e i n s  
i n  1-2m wide d i s c o n t  i n u o u s ,  n o r t h - n o r t h w e s t  t r e n d i n g  s h e a r  zones, 
hosted b y  q u a r t  n - s e r i c i  te-pyv i te a1 t e t - ed  f e l d s p a r  p o r p h y r y .  The  
l o n g e s t  z o n e  is o n l y  25m l ~ m g .  T a b l e  11 lists t h e  Cu-Ru v a l u e s  
a s s ~ x i a t e d  w i t h  t h e  r e s p e c t i v e  c.;howinqs. 

TRBLE I I - - - H O W  ING SFIMPI-ES 
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FIs w e l l ,  s i l t  s a m p l e s  were c o l l e c t e d  on a l l  t h e  c r -eek .s  
d r a i n i n g  t h e  area at? a l t e r a t i o n .  V i r t i - i a l  l y  a l l  t h e  s i l t  s a m p l e s  
proved to  be  a n o n i a l o u s  i n  Cu, Rs, R u  +/- Pb, Z n .  T a b l e  I V  lists 
t h e  silt s a m p l e s  c u l  l e c k e d  f r w n  t h i s  area. 

E B L E  I V  - NORTH-MID ZONE SIL.1: SQMPLES 
CINOMRLOUS ELEMEN= 

(ppm u n l e s s  o t h e r w i s e  no ted)  

SRMPLE # c u  Ph Zn - UP . 
15151 94 zz 104 .4 
15152 142 24 1 82 . 3  
15153 1 a0 27 3z3 .4 
15154 80 16 181 .2 
15155 122 23 1 03 . 3  
15156 9a 33 123 . 3  
15157 65 2@ 184 .4 
15158 80 cc 1 88 . 5  
15215 15 sa 84 m e  
15216 16 1 1  72 . 1  
55485 9E, z4 1 1 1  . 3  
55492 69 1 1  99 . 3  
55495 171 38 87 .4 
55437 26 15 125 1.1 
55498 123 24 8 E, .4 

.D .-, 

Fls - R1-l ( D D b )  
32 24 
54 37 
51 25 
37 34 
42 32 
40 12'3 
45 14 
43 37 

0 1 
2 32 
48 68 
51 18 
03 47 
36 19 
41 3 

Qs w e l l ,  a day was s p e n t  p r o s p e c t i n g  and s i 1 . t  s a m p l i n g  t h e  
rriairi d r a i n a g e  on t h e  TOC 1 claim. S i l t  samples  w e r e  collected 
from t h e  main stream as w e l l  a5 a n y  t r i b u t a r i e s .  T a b l e  V l i s t s  
t h e  si I t  sample analyses  a n d  F i g u r e  #4 s h o w s  t h e  sample l u c a t  i o n s .  
P r o s p e c t i n g  of. t h e  area w a s  c o n d u c t e d  cis i r rg  a h e l i c o p t e r - ,  d u e  t o  
t h e  e x t r e m e l y  r u g g e d  n a t u r e  of t h e  terrane. 

T h e  s i l t  samples a p p e a r  t u  i n d i c a t e  t h a t  t h e r e  may be  
m i n e r a l  i t a t  ion p r e s e n t  b e n e a t h  t h e  g l a c i e r .  

TRBLE V - TOC 1 CLFIIM S I L T  SR-MPLES 
( pprn un 1. ess r ~ t  h e r w  i se noted 1 

SRMPLE # c u  Fa b Z rl -BL._-&- Flu ( p o b )  
99 194 58 1 1 6  24G 1.4 2G 1 
99 195 0 14 113 8.1 12 3 
99 136 67 77 247 6.8 23 12 
99 1 97 29 13 1 1 1  a. 1 1 1  4 
9'3 198 45 4 7 199 1.5 la 1 
99 1 9'3 34 34 1 ea 1. ii3 14 1 
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co inc iden t  w i t h  a l a r y e  a l terat ion area on t h e  s a u t h  s i d e  o f  F a l l  
C r e e k  h a s  o p e n e d  up a n e w  e x p l c w a t i o n  t a r g e t  area. F l o a t  samples 
r e t u r n e d  v a l u e s  a s  h i g h  as 26,4@@ ppb g o l d .  as w e l l ,  s i l t  s a n i p l e s  
col lected from t h i s  area w e r e  alniclst u n i  for-nily ar~unialoiis i n  Cu,  Rs 
a n d  RIA. Thr-ee small copper -  s h a w i n g s  i n  t h i s  area retur-rred v e r y  
a n o r n a l o u s  g o l d  v a l u e s ,  u p  t o  23. 360 o z / T .  

To d a t e ,  a s i g n i f i c a n t  z o n e  o f  c x p p e r - g o l d  mirleralizat i o n  h a s  
b e e n  o u t l i n e d  i n  t h e  S o u t h  Zone. I t  is r-ecummended t h a t  t h i s  zone 
be mapped i n  d e t a i l  a n d  t h e n  d i a r m n d  dr i l led t o  test t h e  
c o n t i n u i t y  o f  t h e  z o n e  t u  d e p t h .  

Work i n  t h e  Mid Zclne h a s  o u t  l i n e d  a f a v c t u r a b l e  p a c k a g e  o f  
fe l s ic  volcanicsi a n d  i d e n t i f i e d  a l a r g e  qossari w h i c h  h a s  y e t  t o  b e  
e x p l c w e d .  T h e  c r e e k s  d r - a i n i n g  1; h i s  a rea  are lclcal l y  anc .wa1c~us  i n  
b a s e  and p r e c i o u s  metals. I t  is r ecommended  t h a t  t h e  entire r i d g e  
on Mhich t h e  Mid Zone sits, b e  wapped a n d  s a m p l e d .  T h i s  w o u l d  
i n c l u d e  t h e  altered area s ~ ~ u t h w e s t  of  t h e  N o r t h  Zlane. 

I n  t h e  N o r t h  Zone, t h e  p t - e s e n c e  o f  c u p p e r - g o l d  b e a r - i n g  v e i n s  
was cot - l f i rmed,  b u t  t h e  v a l u e s  were y e n e r a l l y  q u i t e  l o w .  I t  is 
rec t~mmended  t h a t  t h e  "FI" z o n e  t r -e r lches  b e  r*esanip l  ed  a n d  t h a t  
l a r g e r -  s a m p l e s  b e  co l  lected. 

F o r  t h e  r ema inde r  of t h e  p r - o p e r t y ,  it is r ecommended  t h a t  a 
pr-ogram o f  si I t  s a m p l i n g ,  p r l x p e c t  i n y  a n d  r e g i c s n a l  n i app ing  be 
u n d e r t a k m n  t o  e v a l u a t e  t h e  p o t e n t i a l  of t h e  s u r r c t u n d i r i g  areas. 
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RPPEND I X I ( a) 

NORRNDCI EXPLORRT T ON COlpRNY.  LIMITED 

STQTEMENT O F  COST 

PROJECT - TODD CREEK (TOC 1 ,  2, 3) 
TYPE OF REPORT - Geological, Geuchemical 

a) Wages o 

No. o f  Days - 2 
Rate pet- Day - 3150 
Dates Frcm - R u g  18, 1986 
Tot a1 Wages 

b) Food and Rccommodat i on : 

NO. o f  Days - 2 
Rate per Day - $58,lZllzl 
Dates Frcirn - Rug 18, 1986 
Total Cost 

c) Transportrt ion1 

N o .  o f  Days - 1 
Rate per Day - $ 1 ,  183.88 
Dates From - Fsuq 18, 1386 
Total Cost 

6 s i l t  samples @ $i3.85/sariiple 
(38 e lernent geocheni packaye 
and Csu geocherni) 

Total Co5t 

e) C a s t  o f  Preparat ion o f  Report#  

Rut hot. 8 25 
Drafting 8 25 
Total Cost 

$ 300.08 

$ 180.00 

$ 1,1163.160 

$ 03. 10 

TOTRL COST 0 1,636. 10 



-11- 

FIPPEND I X I ( b 1 

NORQNDQ EXPLORflTUN COMPFSNY. LIMITED 

ST C4 TE.MAN""T 0 F C 0s 1 

PROJECT - TODD CREEK (TOC 4, 5,  6, 7, 8) 
TYPE OF REPORT - Geological ,  Geochemical 

Wages I 

No. C i f  D a y s  - 21 
Rate per- Day - $150 
Dates Frcm - Rug 1 1  t o  O c t  4, 1386 
TO t a 1 Wa Q es 

Food and Flccommodat i o n  : 

NO. Of D a y s ;  - 19 
Rate per  Day - $58.88 
D a t e s  Frcm - Rug 11. t o  net; 4, 1386 
Total  C o s t  

T ranrpor t r t  ions 

No. O f  D a y s  - 5 
Rate per  Day - $462. '"36 
Dates From - FSug 11 t o  Oct 4, 1986 
Total Cost 

Clnalyrir I 

41 rock samples  C! 624.88/?iiart'iple 4 904.la8 
(Ci-t-Flu assay 8- 3C3 element 
geclchern package) 

34 rock saniples 0 $15. 7Wsaniple $ 535.50 
( 3 ia e 1 em en t Q eoc h e r i i  p a c k. a g e 
& Flu geuchem)  

22 si 1 t sariiples 12 $13. E15/~iariiple s 384.78 
(30 element geuchern package &. 
Flu geuchern)  

Tota l  Cost 

Cost o f  P r e p a r a t i o n  o f  Report I 

Ruthor $ 288 
Draft i ng $ E:B0 
Typing B 50 
Total  C a s t  

B 3, 158.00 

4 958.00 

4 2,314.88 

4 1,824.20 

B 450.88 

TOTRL COST 
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NORQNDR EXPL(3RF1TION COMPRNY. L IMITED 

STRTElvlEN~r O F  COST 

PROJECT - TODD CREEK (TOC 9, 18, 11, 12) 
TYPE OF REPORT - G e c l l o g i c a l ,  Geochemical  

Wages : 

NO. O f  Days - 216 
Rate pet- Day - $158.1218 
Dates F r m i  - Rug 1 8  to S e p t  38, 1986 
Total  Wages 

Food and k c o m m o d a t i o n :  

No. o f  Days - 28 
Rate p e r  Day - $58.88 
Dates Fr-om - Oug 1H t o  Sep t  38, 1'386 
Total  Coc;t 

Tranrportat ion? 

NO. o f  Days - 5 
Rate per. Day - 3341. G3 
Dates From - Rug 18 t o  Sept  38, 198€ 
T o t a l  C o 5 t  

80 r o c k  s a n i p l e s  G! $Z4. 8@/csarIiple $1,328.80 
(Cu-Flu Rssay & 30 e l e m e n t  
g e o c h e m  package )  

63 r o c k  s a m p l e s  (3 $15. 75/sarnple  !li 932.25 
(nu geochern 8. 30 elernent  
g e o c h e m  package )  

10 si I t  s a m p l e s  @ 613. 05/$5ample 3 138.85 
(Ru geochern 8. 38 e lernent  
q e o c h e m  package )  

T o t a l  Cost 

Cost o f  Preparat ion  of  Report: 

R u t h o r  3 175 
D r a f t i n g  3 175 
Typing  !6 516 
Tota l  C ~ s t  

3 3,@00.00 

8 1,1600.160 

8 1,788. 15 

$8 3,843.10 

8 488.80 
------------ 

TOTRL COST 9, 9,151.2s 
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FIPF'END I X I I 

I ,  R o b e r t  J. B a e r g  of t h e  C i t y  of P r i n c e  George, P r o v i n c e  of 
B r i t i s h  C o l u m b i a ,  d o  cert i fy  t h a t :  

1 .  I have b e e n  emplclyed as a g e o l o g i s t  b y  Noranda 
Explot-at ion Cmipany, L i m i t e d  since May, 1964. 

2. I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  of B r i t i s h  C o l u m b i a  
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QPPENDIX I11 

FINQLYT ICQL PROCEDURES 

T h e  m e t h o d s  l i s t e d  are p r e s e n t l y  a p p l i e d  t o  analyse 
g e o l o g i c a l  materials by t h e  Nor-anda G e c c h e m i c a l  L a b o r a t o r y  at 
V a n c o u v e r .  (March ,  1384 ) . 

PREPFIRFIT I O N  O F  SQMPLES 

S e d i m e n t s  a n d  s o i  15 a r e  d r i e d  a t  a p p r o x i m a t e l y  88°C a n d  
s i e v e d  w i t h  a 6v1 mesh n y l o n  s c r e e n .  'The -816 mesh (0 .  16 mm) 
f r a c t i o n  is u s e d  f o r  a n a l y s i s .  

Rock s p e c i n i e n s  a r e  p u l v e r i z e d  t a  --128 mesh (8. 13 r n r n ) .  Heavy 
m i n e r a l  f r a c t i u n s  ( p a n n e d  s a n i u l e s )  are arlalysed i n  i ts e n t  i retyL 
when i t  is t o  be d e t e r m i n e d  fur y o l d  u J i t h o u t  f u r t h e r  sa r r ip le  
p r e p a r a t  i o n .  

FINRLYSIS O F  BClMPLES 

D e c o r n p o s i t i u n  o f  a i;i5.2:88 g sample is d o n e  w i t h  c o n c e n t r a t e d  
p e r c h l o r i c  a n d  n i t r - i c -  a c i d  (3:1),  d i g e s t e d  fat- 5 hours a t  r - e f l u x  
teniper-at  ure .  P u l p s  o f  rock .  or core are w e i g h t e d  out a t  8. E: g o r  
less d e p e n d i n g  o n  t h e  m a t r i x  m f  t h e  r o c k ,  a n d  twice as much a c i d  
is u s e d  for  d e c c r m p o s i t i ~ r n  t h a t  t h a t  is u s e d  f o r -  s i l t  or s o i l .  

T h e  c o n c e n t r a t i o n s  o f  Qg, Cd, CCJ, Cu, Fe, Mn, Mo, N i ,  Pb, V 
a n d  Z n  ( a l l  t h e  g r o u p  R elercients of t h e  fee ~ i c h e d u l e )  c a n  be 
d e t e r m i n e d  d i r e c t l y  fr-orti t h e  d i g e s t  ( d i s s u l u t  i on )  w i t h  a n  atomic 
a b s o r p t  i u n  s p e c t r u m e t e r  ( R B ) .  Q Var-ian.-Techt r-on Model QQ-5 or 
Model FIR-475 is usecl t o  r ~ i e a s u r e  e l e m e n t a l  c o n c e n t  rat i o n s .  

ELEMENTS RERUI R I N G  S - E C 1 F J . C  DEC.OMF'OSI T I O N  METi-IOD 

Flntirnony - Sb: a.2 Q s a m p l e  is a t t a c h e d  w i t h  3.3 m l  o f  6% 
t a r t a r i c  a i d ,  1.5 m l  c u n c .  h y d r o c h l u r i c  a c i d  a n d  8.5 m l  of cortc. 
n i t r i c  acid, t h e n  h e a t e d  i n  a w a t e r  b a t h  for  3 hour-s  at  45%. Sb 
is determined d i r e c t l y  frorn the a c i d  so ru t  i o n  w i t h ,  a n  QQ-475, 
e q u i p p e d  w i t h  e l e c t r a d e l e s s  d i s c h a r g e  larnp ( E D L ) .  

Flreenic - as: 8.2 - 8.4 g s a m p l e  is d i g e s t e d  w i t h  1 .5  m l  o f  
70% p e r c h l o r i c  acid a n d  8.5 nil o f  cunc. n i t r - i c  acid. R V a r i a n  FIG- 
475 e q u i p p e d  w i t h  a n  Qs-EDL m e a s u r e s  t h e  a r s e n i c  c o n c e n t r a t  i o n  of 
t h e  d i g e s t .  

B a r i u m  - Ba: 0. i g s a m p l e  is d e r c m p o s e d  w i t h  conc. 
p e r c h l o r i c ,  n i t r i c  and hydt -of  l u o r i c  a c i d .  Qtcmiic a b s o r p t i o n  crs iny 
a n i t r o u s  o x i d e - a c e t y l e n e  f l a n i e  d e t e r - r n i n e s  Ba fr-om t h e  a q u e o u s  
s o l u t i o n .  
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Bismuth  - B i :  8 .2  - 8.3 g is d i g e s t e d  w i t h  2.0 m l  o f  
p e r c h l o r i c  70% and 1.0 m l  of conc. n i t r i c  acid. B i s m u t h  is 
d e t e r r n i n e d  d i r e c t l y  from t h e  d i g e s t  i n t o  t h e  flame of t h e  QR 
i n s t  rctrnent c / w  EDL. 

G o l d  - nu: 18.8 g s a m p l e  s a m p l e  ( P a n - c u r l c e n t r a t e s  see b e l o w )  
is d i g e s t e d  w i t h  aqua r - e g i a  ( 1  p a r t  n i t r ic  a n d  3 p a r - t s  
h y d r o c h l o r i c  acid) .  G o l d  15 e x t r - a c t e d  w i t h  M e t h y l  i s o - B i i t y l  
k e t o n e  (MIBK) from t h e  aqueoi-ts s u l u t i c m .  G o l d  is d e t e r m i n e d  frurn 
t h e  MIBK s o l u t i o n  w i t h  flame R R .  

Magnesium - Mg: 8.@5 - 0. 10 g Fjample is d i g e s t e d  w i t h  4 m l  
p e t - c h l o r i c / n i t r i c  a c i d  (3:  I ) .  Rrr a l i q u o t  is t a k e n  .to reduce t h e  
c o n c e n t r a t i o n  t o  w i t h i n  t h e  t -ange o f  atomic a b s o t - p t  ion. T h e  FIQ- 
475 w i t h  a n i t r o u s  o x i d e  flarne d e t e r r n i n e s  Mg f r - o m  t h e  a q u e o u s  
s o l  u t  i o n .  

Tungsten - W :  1 . 0  Q s a m p l e  s i n t e r u d  w i t h  a c a r b o n a t e  f l u x  
and t h e r e a f t e r  l e a c h e d  w i t h  w a t e r .  T h e  l e a c h a t e  is t r e a t e d  w i t h  
p o t  ass i urn t h i o c y a r l a t  e. T h e  ye1 l o w  t u n g s t e n  t h i u c y a n a t e  is 
ex t rac ted  i n t o  t r i - n - b u t y l  p h o s p h a t e .  T h i s  perrtiits c o l u u r i m e t r i c  
comparison w i t h  s t a n d a r d s  t o  rlieasut-e t u n g s t e n  c u n c e n t r a t  ion. 

Uranium - U: Qn a1 iqucs t ,  t a k . e r 1  f r o m  a p e r c h l u r i c - n i t r i c  
(3: 1) decomposi t ion,  u s u a l l y  frorn t h e  m u l t i - . r l e r f l e n ~ t  d i g e s t  i o n ,  is 
d i l u t e d  w i t h  w a t e r -  a n d  a p h o s p h a t e  b u f f e r .  T h i s  s a l u t i o n  is 
e x p o s e d  t o  laser l i g h t ,  and t h e  luminescence  o f  t h e  u r a n y l  i o n  is 
q u a n t i t a t i v e l y  m e a s u r e d  o n  t h e  UFS-3 ( S c i n t r e x ) .  

LOWEST VFSLUES REPClRTED--IN,._PPE[ 

Flg - la.2 Mn - 2la Zrl  - 1 R u  - 8.lzll (18 p p b )  

Cd - 8.2 Mo - 1 S b  - 1 w - 2  

co - 1 N i  - 1 Q5 - 1 u - 8.1 

cu - 1 P b  - 1 Ba - 10 
Fe - 108 v - la bi - 1 










