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INTRODUCTION 

The KLIYUL claim ( F i g u r e  2 )  c o n t a i n i n g  20 u n i t s  was 

s t a k e d  i n  December 1978 by employees of Teck Exp lo ra t ions  

Limited ove r  a n  o l d  Rio T i n t o  porphyry copper-molybdenum 

prospec t  found i n  1963. Located on t h e  n o r t h e a s t e r n  

f l a n k  of t h e  Omineca Mountains approximately 340 km 

northwest  o f  P r i n c e  George ( F i g u r e  1) t h e  claim is 

about 20 km by a i r  southwest  of t h e  Johanson Lake a i r s t r i p  

Access is by t h e  Omineca road t o  Aiken Lake about 400 

km from F o r t  S t .  James and t h e n  by h e l i c o p t e r  about 15 km 

up K l i y u l  Creek. 

The p r o p e r t y  c o n t a i n s  f a i r l y  s t e e p  and rugged, w e l l  g l a c i a t e d  

t e r r a i n .  I n  t h e  g r i d  area t h i c k  dwarf balsam plague t h e  

s l o p e s  a t  t h e  t r e e l i n e  and two s t e e p  canyons trisec-c t h e  

zone of i n t e r e s t .  A l l  c r e e k s  o r i g i n a t e  i n  well-developed 

c i r q u e s ,  some wi th  permanent snow and ice. 

431 s o i l  samples were taken  on 25 metre spac ings  on l i n e s  

100 metres a p a r t .  Samples w e r e  analyzed f o r  Mo, Cu, Pb, 

A g ,  Vl. A l s o  a series of 38 rock geochemical samples were 

t aken  a t  25 m. i n t e r v a l s  a long  t h e  two c reek  canyons 

c u t t i n g  t h e  mine ra l i zed  zone. Two s i g n i f i c a n t  Mo anomalies 

were d e f i n e d  and subsequent ly  a d r i l l  program was i o i t i a t e d .  

T h i s  r e p o r t  summarizes t h e  r e s u l t s  of t h e  geochemical s u r v e y .  

The work was done under  t h e  s u p e r v i s i o n  of P. Fo lk ,  P.Eng. 
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GEOLOGY 

A q u a r t z  monzonite s t o c k  presumably r e l a t e d  t o  t h e  O m i n e c a  

B a t h o l i t h  i n t r u d e s  a l t e r e d  rocks  of t h e  Takla  Volcanics  

and b a s i c  t o  u l t r a b a s i c  d i o r i t e s ,  h o r n b l e n d i t e s  and r e l a t e d  

rocks .  P y r i t e ,  molybdeni te ,  c h a l c o p y r i t e  and s c h e e l i t e  

are r e l a t e d  t o  t h e  s t o c k .  

GEOCHEh1IC.X SURVEY 

Purpose 

The purpose of t h e  survey  was t o  d e f i n e  anomalous geochemistry 

l o c a t e d  b y  R i o  T i n t o  i n  1973. 

S amp1 i n g  

Samples were t aken  a t  an average depth of 20 c m  i n  t h e  

"El" or "C" s o i l  ho r i zon .  Depth and t y p e  of s o i l  were 

no ted  and t h e  material  was p l a c e d  i n  k r a f t  paper  bags.  

Bondar-Clegg and Company L t d . ,  of North Vancouver analyzed 

t h e  samples b y  s t a n d a r d  atomic abso rp t ion  methods. See  

Appendix f o r  a d e t a i l e d  d e s c r i p t i o n  of t h e  a n a l y t i c a l  

methods. 

R e s u l t s  

R e s u l t s  of t h e  sampling are p l o t t e d  on F i g u r e s  3 through 6.  

Two w e l l  de f ined  anomalies  g r e a t e r  t han  50 ppm 1.40 w i t h  

i r r e g u l a r  p e r i p h e r a l  zones of h igh  Cu and W are obvious.  

The s o u t h e r n  molybdenum zone is about 250 m s q u a r e  wh i l e  

t h e  n o r t h e r n  one is roughly 400 m b y  250 m .  There is an 
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Area of weak Mo v a l u e s  be t aeen  t h e  two anomalies .  Observa t ions  

c n  t h e  ground i n d i c a t e :  

1. Glacial  t ill  e f f e c t i v e l y  t e r m i n a t e s  h igh  r e s u l t s .  

F i g u r e  7 is a compi la t ion  from t h e  sample r s '  

notebooks and shows a r e a s  c o n t a i n i n g  s i g n i f i c a n t  

dep ths  of g l a c i a l  t i l l .  The e x t e n t  t o  which 

molybdenum m i n e r a l i z a t i o n  ex tends  below t h e  t ill  is 

unknown; t h e  two anomalous zones c o u l d , i n  f a c t ,  

be  con t inuous .  

2 .  A f a u l t  s een  on t h e  ground t e r m i n a t e s  t h e  l a r g e r  

anomaly t o  t h e  w e s t  and may i n  fac t  have s e p a r a t e d  

t h e  o r i g i n a l  zone i n t o  two d i s t i n c t  p a r t s .  A 

h o r i z o n t a l  displacement  of about 500 m. would have 

had t o  occur  f o r  t h i s  t o  be t h e  case .  I f  t h i s  is  

i n  f a c t  t r u e  t h e  area between t h e  two zones  may not  

be m i n e r a l i z e d .  

3. A good correspondence between t h e  q u a r t z  monzonite 

s t o c k  and molybdenum i n  so i l s  and rocks  w a s  observed.  

4. P e r i p h e r a l  Cu and \V enrichment was s e e n  t o  occur  i n  

t h e  i n t r u d e d  rocks .  



-4- 

S U M A R Y  AND CONCLUSIONS 

1. A s i g n i f i c a n t  area of h igh  molybdenum c o n t e n t  i n  

s o i l s  was o u t l i n e d .  

2 .  The d i s t r i b u t i o n  of anomalous Mo v a l u e s  i n  a q u a r t z  

monzonite s t o c k  wi th  p e r i p h e r a l  Cu and W w a s  observed 

and is c h a r a c t e r i s t i c  of porphyry t y p e  d e p o s i t s .  

3. T h e  r e s u l t s  have been c o r r e l a t e d  wi th  l o w  g rade  

molybdeni te  m i n e r a l i z a t i o n  v i s i b l e  i n  o u t c r o p .  A 

s i g n i f i c a n t  volume of mine ra l i zed  material is i n d i c a t e d .  

4 .  Glacial  till masks t h e  geochemical r e s u l t s  i n  t h e  

lower p a r t s  of t h e  p rope r ty  s o  t h e  u l t i m a t e  ex ten t  

of t h e  m i n e r a l i z a t i o n  i s  unknown. 

5. A s i g n i f i c a n t  f a u l t  may have b i s e c t e d  t h e  o r i g i n a l  

zone t o  form two anomalies b u t  g l a c i a l  till masks t h e  

c r i t i c a l  area. 

P. Fo lk ,  P.Eng. 
December 18, 1979 

PF:mjb 



CERTIFICATE OF QUALIFICATION 

I ,  P e t e r  G.  Fo lk ,  do hereby c e r t i f y  t h a t :  

1. I graduated  rom t h e  U n i v e r s i t y  of B r i t i s h  Columbia 

i n  1971 as a Bachelor  of Applied Sc ience  i n  

Geologica l  Engineer ing .  

2 .  S ince  t h a t  t i m e  I have been employed as both a m i n e  

and e x p l o r a t i o n  g e o l o g i s t  i n  B r i t i s h  Columbia and 

e l sewhere .  

3 .  I a m  p r e s e n t l y  employed by Teck Exp lo ra t ions  Limi ted ,  

Vancouver, B .  C .  

4 .  I am a m e m b e r  i n  good s t a n d i n g  of t h e  Assoc ia t ion  

of P r o f e s s i o n a l  Engineers  of t h e  Province  of B r i t i s h  

Columbia. 

5 .  The work desc r ibed  i n  t h i s  r e p o r t  w a s  done under my 

d i r e c t  s u p e r v i s i o n .  

P. G.  Fo lk ,  P.Eng. 
December 18, 1979 



COST STATEMEXT 

1. Salaries 

P. Folk, Geologist, Box 431, Keremeos, B.C. 
August 11-17, 1979 - 7 days @ $125/day $ 875.00 

G. Lovang, Prospector, 1199 West Hastings St., 

August 4-17, 1979 - 14 days Q $7Q/day 980.00 
Vancouver, B. C. 

R .  Schneider, Keremeos, B. C .  
August 4-17, 1979 - 14 days Q $9Q/day 1,260.00 

2. Geochemical Analysis - 

431 samples assayed for Cu, Mo, Q $2.60/sample 1,120.60 

365 samples re-assayed for Y, Ag, Pb, 
@ $5.55 per sample 2,025.75 

TOTAL $ 6,261.35 

The above costs are all directly applicable to the actual 
assessment work on the KLIYUL claim. 

m P. Fo k ,  P. ng. 

Vancouver, B. C. 
December 18, 1979 



APPENDIX 

ANALYTICAL METHODS 



BONDAR-CLEGG 6 COMPANY LTD. 
1500 PEMBERTON AVE.. NORTH VANCOUVER. B.C. PHONE 985-0661 TELEX: 04-54554 

Response t o  y o u r  i n q u i r y  conce rn ing  :-hat and why, a t  o u r  l a b .  

1. Flow S h e e t  

1 m  2 DXY - 
s o r t i n g  by p r o j e c t  and box no. 
i n s p e c t i o n  by s u p e r v i s o r  
o r g a n i z a t i o n  o f  p r i o r i t i e s  made 
samples  p u t  i n  o r d e r  i n  d r y i n g  t r a y s  l a b  s h e e t s  made up 
samples  p r e s e n t  vs sample l i s t  
e n t r y  i n  l o g  book. 

d r y i n g  i n  low temp d r i e r s  
c o i n  e n v e l o p e s  f o r  J i f t e d  saroples 

4 WEIGH - 3 m  - 
s i f t i n g  and r e t e n t i o n  o f  r e j e c t s  3 7  samples  

2 c h e c k s  
1 p u l p  s t a n d a r d  i n  e v e r y  r a c k  of  40 

5 DIGEST (CuPbZnMoAgMnCdFe) 6 HOXOGENIZE 

€Ill0 a t t a c k  o f  o r g a n i c s  & s u l f i d e s /  d i l u t e d  t o  20% a c i d  c o n c e n t r a t i o n  

HC1 a t t a c k  of r e s i s t a n t  m a t e r i a l  
95OC 2 112 - 3 112 h r .  

c a r b o n a t e s  and homogenize 
3 

1 h o u r  s e t t l i n g  t i m e  

7 ANALYZE 8 TELEX - TYPING 

a t o m i c  a b s o r p t i o n  a l l  r e s u l t s  c a l l  checked  
background c o r r e c t i o n  s i m u l t a n e o u s  f o r  

r e s u l t s  p e r c a n e n t l y  on c h a r t  

Sample Prer, P r o c e d u r e s  - E v e r y t h i n g  d m e  i n  n u m e r i c a l  o r d e r  

SOIL/SEDS 

Pb Ag Cd 

2 .  

a )  

b)  pour  i n t o  80 mesh s t a i n l e s s  s t e e l  sieve. 
c) 

d) 

bang d r y  sample i n  t h e  bag v i t h  r u b b e r  m a l l e t  t o  b r e a k  l o o s e  f i n e s  
f rom c l o d s / m o s s e s / e t c .  

s i f t  o u t  a l l  -80; i f  samples  a r e  f o r  Au, s i f t  o u t  -20 if -80 f r a c t i o n  
less  t h a n  20 gm. 
r e - b a g  sample and r e - f i l e  i f  r e t e n t i o n  o f  re jec ts  r e q u e s t e d .  
wise - o u t  g o e s  t h e  o v e r s i z e  

Other-  

ROCKS 
. a) 

b)  p r imary  c r u s h  

p u t  i n  n u m e r i c a l  o r d e r ;  i n s e r t  made-up p u l p  b a g s - i n t o  p r o p e r  rock 
bag.  

WHITEHORSE VANCOUVER OTTAWA CAMOBELLTON 
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c) secondary c rush  (70% -10 mesh) 
?) s p l i t  ou t  200 - 400 gmwi th  a Jones  r i f f l e  
e) pu lve r i ze  v i a  a n  impact ( r i n g  and puck) g r inde r .  F i n a l  product i s  

about  50% -150 mesh and 99% -80 mesh, and is free from p u l v e r i z e r  
contaminat ion.  

-81- !.--., C X S  

a) bagged, dry sample i s  wholly pulver ized  a s  above, mixing of  sample 
i s  thorough and complete i n  pu lve r i ze r .  

P l ease  no coa r se  m e t a l l i c  nuggets wi thout  p r i o r  warning. 

3. 3i:zs:Lon Methods 

=7;3,-2:1 - a v i c i o u s  a t t a c k  t h a t  s a t i s f a c t o r i l y  leaches  Cu Pb Zn >lo Ag Mn Cd N i  Co 
2 e t c .  i n  " a l l "  rocks and s o i l s / s e d s .  Problems would be  low l e v e l  

va lues  (<40 ppm) i n  high i r o n  oxide s o i l s ,  o r  i n  t i g h t  r e f r a c t o r y  
l a t t i c e s .  

e r a l s ,  and most s u l f i d e s .  

(e.g.  hydromorphically deposi ted)  i ons .  

--2;33-X104-HF - a h i g h e r  temperature ,  v i c i o u s  a t t a c k  t h a t  s p e c i f i c a l l y  a t t a c k s  
some r e f r a c t o r y  s i l i c a t e s  and oxides .  >lore d i f f i c u l t  t o  c o n t r o l  pre-  
c i s i o n ,  b u t  u s e f u l  f o r  th ings  l i k e  V, Be, Se,  and c e r t a i n  low l e v e l  
m e t a l l i c s  i n  rock  geochem programs. 

3 2  - s a t i s f a c t o r y  f o r  a lmost  a l l  p re sen t  day ore  minerals  of U, B i  some Ag min- 3 

2: ----::I --_ - E x t r a c t i o n s  - s p e c i f i c  f o r  s p e c i f i c  type occurrences o r  f o r  l oose ly  bonded 

- 

__ _ _  -<--:- A - a slow, but  powerful ox ida t ive  a t t a c k  designed f o r  Te minerals  etc.  
-.r .--L-SrCl - a powerful reducing a t t a c k  f o r  d i s so lv ing  magnet i tes ,  e t c .  

Yzr i cus  fus ions  - f o r  d i f f i c u l t  t o  handle elements i n  r e f r a c t o r y  l a t t i c e s .  (e.g. 
2 

W C r  Au P t ) .  

4 .  -.-* ;==L A x l v t i c a l  Techniques a s  f a r  a s  we a r e  corcerned (and a s  f a r  a s  t h e  s t a t e  of 
t h e  a r t )  

Het hod -. - _ -  - * "y+=i 

:-.2 - F i r e  a s say  and atomic absorp t ion .  Technique and systems c r i t i c a l .  

Technique and systems c r i t i c a l .  i t  Gra-.p - F i r e  a s say  and atomic absorp t ion .  - F i r e  a s say  and spec okay. 

t - F l u o r i m e t r i c  p re fe r r ed  on r o u t i n e .  Technique c r i t i c a l .  - XRF very  good i n  10 ppm - 2% range - Neutron a c t i v a t i o n  very good, b u t  a l s o  s u b j e c t  t o  c o r r e c t i o n s  - 

Technique and systems c r i t i c a l .  
_ _  

t echnique  c o n t r o l .  
them cheaply 

Cannot handle  very  h igh  volumes o r  handle  

- Laser  Spectrometers  - good f o r  c l ean ,  low-level s o l u t i o n s .  - Colour imet r ic  - s a t i s f a c t o r y ;  good f o r  h igh  grade  ores .  

C J  3 Zn >lo 
As 1% Fs Cd 
si co 

>!3 

A g  - Cyanide accep tab le  

- Atomic abso rp t ion  p re fe r r ed  

- Colour imet r ic  a f t e r  f u s i o n  accep tab le  
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Element Method 

Sn - XRF pre fe r r ed  - CoLourimetric a f t e r  fu s ion  o r  d i s t i l l a t i o n  not s a t i s f a c t o r y  f o r  

- Spec okay a t  in te rmedia te  l e v e l s ,  b u t  small sample s i z e  taken 
r o u t i n e  work 

prec ludes  i t s  use  

W . - Colour imet r ic  q u i t e  acceptab le .  Technique c r i t i c a l .  

5. Background c o r r e c t i o n  

I n  our  l ab ,  p r i n c i p a l l y  d i r t y  carbonate  mat r ices  may enhance low-level Ag Cd 
va lues  up t o  a f a l s e  va lue  of 3 - 6 ppm, Pb up t o  45 - 65 ppm, Sb B i  va lues  up 
t o  100 ppm. 

l y  wi th  t h e  Ag Pb e t c  s i g n a l  and au tomat i ca l ly  g ives  a more a c c u r s t e  answer. Exact 
r ep roduceab i l i t y  i s  more d i f f i c u l t ,  bu t  s t i l l  very  acceptab le .  

Background c o r r e c t i o n  f o r  Ag Cd Pb i s  s t rong ly  recommended except i n  a r e a s  
where Ag Cd Pb thresholds  a r e  over  10-10-100 ppm. To a lesser e x t e n t  l o w  l e v e l  N i  
Co could be added  t o  t h i s  l i s t .  Sb B i  cannot be determined i n  low levels  wi thout  
background c o r r e c t i o n ;  t h i s  is included i n  t h e  p r i c e  o f  a n a l y s i s .  

Background c o r r e c t i o n  measures t h e  m j o r i t y  of t h i s  f a l s e  i m p u l s e  simultaneous- 

6. Discussion of Spec ia l  Techniques w e  u s e .  

Ir’e a r e  happy t o  thoroughly d i s c u s s  th ings  v e r b a l l y .  The range is too  broad, 
and sone of  t h e  techniques too  c o n f i d e n t i a l  t o  put  i n  p r i n t .  

7. Detect ion l i m i t s  - p r i n t e d  on f e e  schedules  

Resu l t s  u s u a l l y  _+ d e t e c t i o n  l i m i t  a t  d e t e c t i o n  l i m i t .  

We a r e  happy t o  c l a r i f y  and d i scuss  any of  t h e  above a t  your r eques t .  Do not  hes- 
i t s t e  t o  ask ques t ions  - e i t h e r  simple ones o r  complex ones.  

Cord ia l ly  yours ,  

BONDAR-CLEGG & CO?PANY LTD. 

Ken Br ight  
Geol. E. 

KBjsja 
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