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INTRODUCTION 

D u r i n g  t h e  p e r i o d  September 1 6  t o  S e p t e m b e r  2 4 ,  1 9 7 8 ,  a 

f 

p r e l  i m i n a r y  g e o l o g i c  and g e o c h e m i c a l  i n v e s t i g a t i o n  was u n d e r t a k e n  

o f  t h e  TON c l a i m s  by t h e  Duval I n t e r n a t i o n a l  s t a f f .  The work con-  

s i s t e d  o f  a n i n e  day i n v e s t i g a t i o n  by Mr. J .  R .  Huspeni  and Mr. 

R .  L .  Moore f rom S e p t e m b e r  1 6 ,  1 9 7 8 ,  t o  S e p t e m b e r  2 4 ,  1 9 7 8 ,  t h r e e  

d a y s  by G .  R .  McKi l lop  from September  21 t o  S e p t e m b e r  2 4 ,  1 9 7 8 ,  

and two d a y s  by V .  F .  H o l l i s t e r  f rom S e p t e m b e r  2 2  t o  S e p t e m b e r  2 4 ,  

1978.  The t o p o g r a p h y  a r o u n d  and  i n  t h e  c l a i m s  i s  p r e c i p i t o u s ,  and  

two f l y  camps were e s t a b l i s h e d  d u r i n g  t h a t  p e r i o d ,  so  t h a t  t h e  

p e r s o n n e l  i n v o l v e d  c o u l d  s t a y  i n  t h e  a r e a .  G e o l o g i c  mapping was on 

t h e  s c a l e  of  1 : 1 0 , 0 0 0 ,  and t h e  a r e a  c o v e r e d  i n c l u d e d  2 , 5 0 0 , 0 0 0  s q .  

m e t e r s .  S i x t y - t w o  r o c k  c h i p  and 3 3  s o i l  s a m p l e s  were t a k e n .  This 

r e p o r t  summar izes  t h e  f i n d i n g s  o f  t h a t  s u r v e y .  

M i n e r a l  C l a i m s  

T h i s  r e p o r t  c o v e r s  t h e  TOW 1 ,  r e c o r d  No. 635 ( 7 ) ,  l o c a t e d  

J u n e  2 9 ,  1 9 7 8 ,  and TOW 2 ,  r e c o r d  No. 647 ( 7 ) ,  l o c a t e d  J u l y  2 1 ,  1 9 7 8 ,  

s i t u a t e d  i n  t h e  L i l l o o e t  M i n i n g  D i v i s i o n  which  a r e  owned by Duval 

M i n i n g  L t d . ,  P . O .  Box 49130,  595 B u r r a r d  S t r e e t ,  V a n c o u v e r ,  B . C . ,  

and h o l d e r  of  Free M i n e r ' s  C e r t i f i c a t e  168696.  The work f o r  t h i s  

a s s e s s m e n t  r e p o r t  was done  by Duval I n t e r n a t i o n a l  s t a f f  u n d e r  V .  F .  

H o l l i s t e r ,  P . E n g .  Old c l a i m  p o s t s  were  d i s c o v e r e d  w i t h i n  t h e  c l a i m  

b o u n d a r y  b u t  no d e t a i l e d  r e c o r d  of a s s e s s m e n t  work has  been f o u n d .  

C o s t s  f o r  t h e  g e o l o g i c  and g e o c h e m i c a l  work s h o u l d  be b r o k e n  down 

so t h a t  f o r  e v e r y  two d o l l a r s  s p e n t  on TOW 1 ,  one  d o l l a r  was s p e n t  

on TOW 2 .  The c l a i m s  a r e  shown on Map 1 ,  t h e  i n d e x  map of t h i s  a r e a .  

. . . / .  . . 
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The TOW c l a i m s  l i e  i n  NTS 92 I / lZN i n  t h e  d r a i n a g e s  o f  

Towinock a n d  S p r a y  C r e e k s  i n  t h e  L i l l o o e t  R a n g e .  The c l a i m s  a r e  

c e n t e r e d  a r o u n d  1 2 1 "  53"  a n d  50"  32".  P l e a s e  see  Map 1 .  

A c c e s s  

A c c e s s  by l a n d  i s  west from t h e  L y t t o n - L i l l o o e t  highway 

u p  Towinock C r e e k .  T h e  t o p o g r a p h y  i s  v e r y  r u g g e d ,  however ,  and a c -  

c e s s  t o  a l l  p a r t s  of t h e  c l a i m  g r o u p s  r e q u i r e s  h e l i c o p t e r  t r a n s p o r t .  

Topography 

The c l a i m s  c o v e r  s t e e p  s l o p e s  t h a t  r a n g e  f rom 3 , 6 0 0  f e e t  

( a b o u t  1200 meters)  t o  8 , 0 0 0  f e e t  ( a b o u t  2200 m e t e r s ) .  Some o f  t h e  

s l o p e s  have v e r t i c a l  a n g l e s  e x c e e d i n g  50" from t h e  h o r i z o n t a l ,  and 

a v e r a g e  s l o p e s  o f  3 5 "  a r e  common f o r  much of t h e  c l a i m  a r e a .  The 

t o p o g r a p h i c  p r o b l e m s  of i n a c c e s s i b l e  c l i f f s  l i m i t e d  t h e  r o c k - c h i p  

g e o c h e m i c a l  s u r v e y  and f o r c e d  s a m p l i n g  by t r a v e r s e  c o n t r o l  r a t h e r  

t h a n  by g r i d  c o n t r o l .  

GEOLOGIC S U R V E Y  

'2,500,000 sq .  m e t e r s  of t h e  TOW 1 and  2 c l a i m s  were  map- 

p e d  on a s c a l e  o f  1 : 1 0 , 0 0 0 .  The TO\! c l a i m s  l i e  i n  t h e  a r e a  d e s c r i b e d  

by G e o l o g i c a l  S u r v e y  of Canada Map 1010A, b u t  f e a t u r e s  were d i s c o v e r e d  

d u r i n g  t h e  Duval s t u d y  t h a t  a r e  o m i t t e d  from t h e  p u b l i s h e d  map. For  

t h i s  r e a s o n  no f u r t h e r  r e f e r e n c e  w i l l  be made t o  t h e  p u b l i s h e d  d a t a .  

,-- 

S t r a t i g r a p h y  

A m a j o r  N W  t r e n d i n g  f a u l t ,  t h e  TOW f a u l t  on t h e  a t t a c h e d  

. . . / .  . . 
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geologic map, serves as the eastern limit of mineralization. West 

of this fault, all of the layered rocks are believed to be Lower 

Cretaceous ( ? )  metasediments. These are argillite and quartzite 

with conglomerate lenses. The distribution of the strata is shown 

on Map No. 2 in the pocket. 

Intrusive Rocks 

Three quartz diorite bosses intrude the metasediments. 

The largest is on the south fork of Towinock Creek. It includes 

both porphyritic and granitic textured phases. Staining tests show 

it to be largely devoid of magmatic orthoclase, but to contain va- 

riable amounts of quartz, biotite, hornblende and plagioclase. The 

two smaller bosses in Spray Creek are s o  altered by ground water 

that their precise magmatic mineralogy is not known. 

Numerous fine-grained felsic dikes outcrop between the 

bosses. These are largely fresh mixtures of quartz and plagioclase 

with lesser orthoclase and mica. These dikes are believed to be 

late differentiates from the quartz diorite bosses. They trend north- 

easterly and were found only west of the Tow fault. The distribution 

of the intrusive rocks is shown on Map No. 2 in the pocket. 

A1 teration 

The northernmost quartz diorite b o s s  contains zoned po- 

tassic and phyllic alteration. Boundaries between alteration stages 

are gradational and were therefore approximately shown on the geo- 

logic map. The potassic zone consists of a replacement of the pla- 

gioclase by orthoclase and of the hornblende by biotite. This zone 

is about 600 feet ( 2 0 0  meters) in diameter. Adjacent and external 

. . . / .  . . 
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to this is a phyllic zone.This consists of u p  to 300 feet (100 m )  

of quartz-sericite alteration of the plagioclase, hornblende and 

biotite. Erratic pyritization also occurs throughout the b o s s .  

The intruded rocks are generally metamorphosed at and near the 

contact to sericite schists. 

The southern quartz diorite bosses are strongly pyritized 

and weathering has oxidized the pyrite to iron oxides. Sulfuric 

acid generated has argillized the silicates and it is not now 

possible to categorize hypogene alteration stages at the surface 

in the southern bosses. Pyritization is strong around these south- 

ern intrusions and the intruded rocks are strongly argillized by 

weathering processes. 

High pyrite areas occur within both areas of pervasive 

pyritization (associated with the north and south bosses). These 

sections include rocks with + 8% pyrite. Sections of abnormal hydro- 

thermal silica also occur associated with each area of intrusion. 

The silica includes both replacement of silicates by quartz and 

introduction of vein quartz. Two distinctive color anomalies result 

from weathering of the pyritized rock. Alteration zones are shown 

on Map No. 3 in the pocket. 

Mineralization 

Sulfide mineralization consists of widely scattered but 

rare sphalerite in fractures in the intrusive and intruded rocks 

and very rare coarse grained molybdenite in quartz filled fractures. 

Scheelite occurs as an intrusive mineral in the stocks in trace 

amounts. Because fractures are important channels for metal sulfide 

mineralization, these were generally recorded and are shown on the 

. . . / .  * .  
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s t r u c t u r e  m a p .  The m i n e r a l i z e d  f r a c t u r e s  o c c a s i o n a l l y  r e a c h  t h e  

d e n s i t y  of a s tockwork ,  a n d  q u a r t z  and q u a r t z - p y r i t e  v e i n l e t s  a r e  

most common. C h a l c o p y r i t e  was r a r e l y  i d e n t i f i e d ,  and no secondary  

copper  s i l i c a t e s  were noted  i n  o u t c r o p .  The d i s t r i b u t i o n  of miner-  

a l i z e d  f r a c t u r e s  i s  shown on Map No. 4 i n  t h e  p o c k e t .  

GEOCHEMICAL S U R V E Y  

Sampl i n g  P rocedure  

Limi ted  a c c e s s  caused by p r e c i p i t o u s  s l o p e s  p reven ted  

l a y i n g  o u t  a g r i d  and t h e  conduc t ing  of g r i d  sampl ing  f o r  a geochem- 

i c a l  s u r v e y .  T h e r e f o r e  sample l o c a t i o n s  were de t e rmined  by compass- 

h i p c h a i n  t r a v e r s i n g  i n  a c c e s s i b l e  t e r r a i n .  Geochemical samples  were 

t a k e n  by Messrs .  Huspeni and Yoore, and t h e  t r a v e r s e s  s e r v e d  . t o  

comple te  t h e  g e o l o g i c  mapping a s  wel l  a s  f o r  t h e  sampl ing  o f  o u t -  

c r o p  and s o i l s .  Mr. McKillop s e r v e d  a s  t h e  s u p e r v i s o r  o f  t h i s  work. 

A t o t a l  of 6 2  rock  c h i p  samples  and 33 s o i l  samples  were o b t a i n e d .  

These were ana lyzed  f o r  Mo, I d ,  and Z n .  The r e s u l t s  a r e  p o s t e d  on 

maps i n  t h e  p o c k e t .  

Rock c h i p  samples  were t aken  a s  rock  c h i p  g r a b  samples  

of  o u t c r o p ,  w i t h  a m i n i m u m  of 5 l b s .  ( 2 . 4  k i l o s )  sample t aken  a t  

t h e  sample s t a t i o n .  Rock c h i p  l i t h o l o g y  was t h a t  of  p y r i t i z e d  i n -  

t r u s i v e  o r  metamorphic r o c k ,  as t h e  c a s e  may be.  

S o i l  samples  were t aken  a t  a depth  of 15  t o  30 cm. Many 

s o i l  samples  were t aken  above t r e e  l i n e ,  and s o i l s  were p o o r l y  

deve loped .  Samples c o n s i s t e d  o f  t a l u s  f i n e s  w i t h  l i t t l e  h u m u s  and 

m i n o r  c l a y .  

. . . / .  . . 



~~ 

L r 

- 6 -  

Anal y s  e s  

S1 i g h t l y  d i f f e r e n t  sample  p r e p a r a t i o n  t e c h n i q u e s  were 

used  f o r  t h e  r o c k  c h i p  s a m p l e s  t h a n  f o r  t h e  s o i l  s a m p l e s .  

The r o c k  c h i p  samples  were c r u s h e d  t o  - 200 mesh. The 

sample  was then  a n a l y z e d  by M i n - E n  L a b o r a t o r i e s  f o r  Mo, W and Z n .  

F o r  molybdenum, M i n - E n  used a n i t r i c - p e r c h l o r i c  d i g e s t i o n  and a t o m i c  

a b s o r p t i o n  f o r  d e t e r m i n i n g  Mo c o n t e n t  i n  P P M .  Tungs ten  was d e t e r -  

mined by a c a r b o n a t e  f l u x  f u s i o n  and a c o l o r i m e t r i c  e x t r a c t i o n  

w i t h  d i t h i o l .  R e s u l t s  were r e p o r t e d  i n  PPM.  Zinc was d e t e r m i n e d  

by a n i t r i c - p e r c h l o r i c  d i g e s t i o n  and t h e  PPM were d e t e r m i n e d  by 

a t o m i c  a b s o r p t i o n .  

S o i l  s a m p l e s  were  s e i v e d ,  and t h e  - 80 mesh f r a c t i o n  was 

used f o r  a n a l y s e s .  A n a l y s e s  f o r  t h e  Mo, W and Z n  i n  t h e  - 80 mesh 

f r a c t i o n  o f  t h e  s o i l  s a m p l e s  was t h e  same a s  f o r  t h e  r o c k  c h i p .  

Molybdenum a n a l y s e s  a r e  s h o w n  on Map No. 5. Z i n c  a n a l y s e s  a r e  shown 

on Map No. 6 .  T u n g s t e n  a n a l y s e s  a r e  s h o w n  on Map No. 7 .  

DISCUSSION of  t h e  RESULTS 

G e o l o g i c  Resu l t s  

Two a r e a s  o f  p e r v a s i v e  d i s s e m i n a t e d  p y r i t e  have been shown 

t o  be p re sen t  a s  a r e s u l t  of  t h e  g e o l o g i c  mapping.  The n o r t h e r n  a r e a  

o f  p y r i t i z a t i o n  e n c l o s e s  a p o t a s s i c - p h y l l i c  z o n a l  complex .  A l t e r a -  

t i o n  z o n e s  i n  t h e  s o u t h e r n  a r e a  o f  p y r i t i z a t i o n  have n o t  been d e f i n e d .  

The l a r g e r  a r e a  o f  p y r i t i z a t i o n  i s ,  however ,  t h e  s o u t h e r n .  

Geochemical  R e s u l t s  

Z inc  a n o m a l i e s  commonly o c c u r  i n  bo th  t h e  n o r t h e r n  and 

s o u t h e r n  a r e a s  o f  p y r i t i z a t i o n .  The l a r g e s t  a r e a  o f  z i n c  anomalism 

. . . / .  . . 
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i s ,  however, w i t h i n  t h e  s o u t h e r n  p y r i t e  zone .  The h i g h e s t  z i n c  

v a l u e s  a l s o  occur  i n  t h i s  zone .  

The s t r o n g e s t  t u n g s t e n  v a l u e s  a l s o  o c c u r  i n  t h e  s o u t h e r n  

zone o f  p y r i t i z a t i o n .  

The s t r o n g e s t  molybdenum v a l u e s ,  however, a r e  found i n  

t h e  n o r t h e r n  zone of p y r i t i z a t i o n .  The rock  c h i p  sampling d i s c l o s e d  

an a r e a  i n  t h e  n o r t h  zone t h a t  h a s  + 100 PPM ( +  . O l % )  Mo, b u t  no 

+ 100 PPM molybdenum a s s a y s  were found in  t h e  s o u t h e r n  zone.  

R E C 0 M M  E N D AT I 0 Fil S 

Q n  t h e  b a s i s  of t h e  p r e l i m i n a r y  g e o l o g i c  and geochemical  

w o r k ,  f u r t h e r  s t u d i e s  a r e  j u s t i f i e d .  These shou ld  be d i r e c t e d  a t  

enhancing  t h e  anomal i e s  d e t e c t e d  and t r y i n g  t o  d e t e r m i n e  add i . t i ona1  

anomalism. 

V i c t o r  F .  Holl i s t e r ,  

P r o f e s s i o n a l  Engineer  
P rov ince  of B r i t i s h  Columbia. 
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FINANCIAL STATEMENT 

Sample Analysis (Min-En Lab.): 
62 Rock samples K O ,  W ,  Zn @ 7.15/Sample ........ $ 443.30 
33 Soil geochem samples for No, 1.4, Zn 

@ 6.05/Sample ........ $ 199.65 

Geologic Field Work Cost: 
Salary J .  R. Huspeni (9 Days) ................ $ 537.75 
(Sept. 16 through Sept. 24 (? $59.75/day) 
Salary R. L. Moore (9 Days) ................ $ 635.40 
(Sept. 16 through Sept. 24 Ca $70.60/day) 
Salary G. R. McKillop (3 Days).. .............. $ 318.00 
(Sept. 21 through Sept. 24 0 $106.00/day) 
Salary V .  F. Hollister (2 Days) . . . . . . . . . . . . . . . .  $ 400.00 
(Sept. 22 through Sept. 24 (3 $200/day) 
Helicopter Expenses (7.6 hrs x $335/hr. + Fuel) $2,757.52 
Truck Transportation (580 km 0 10qt/km) ......... $ 58.00 
Camping Expenses (8 Days, 2 men) ............... $ 285.00 
(for Huspeni and Moore only) 
Report and Drafting (2 Days) ................... $ 400.00 

TOTAL. .................... $6,034.62. 

Division of Costs: 
TON # l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4,000.00 
TOW # Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2,034.62. 

Certified Correct, 





DUVAL INTERNATIONAL CORPORATlON 
844 WEST HASTINGS STREET 

VANCOUVER BRITISH COLUMBIA V6C 1C8 CANADA TELEPHONE I6041  6 8 5 - 5 5 2 3  

March 2 2 ,  1979 

TO WHOM I T  M A Y  C O N C E R N  

Mr. J .  R .  Huspeni h o l d s  a 5 . S c  d e g r e e  i n  g e o l o g y  f r o m  

t h e  U n i v e r s i t y  o f  M i n n e s o t a  and had a p p r o x i m a t e l y  t h r e e  months 
p o s t - g r a d u a t e  e x p e r i e n c e  a s  a g e o l o g i s t  a t  t h e  t i m e  t h e  TOM c l a i m  
a s s e s s m e n t  work was u n d e r t a k e n .  He was an employee  o f  t h e  Dtival 

V i c t o r  F .  H o l l i s t e r .  P . E n g .  
Manager o f  S p e c i a l  P r o j e c t s  
Duval I n t e r n a t i o n a l  C o r p o r a t i  on 
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TO !dHOF.I IT M A Y  C O N C E R N  

Flr. R .  L .  Moore h o l d s  a B.Sc d e g r e e  i n  g e o l o g y  from 
t h e  U n i v e r s i t y  o f  Oregon.  He had a p p r o x i m a t e l y  one  y e a r  p o s t -  
g r a d u a t e  e x p e r i e n c e  a s  a g e o l o g i s t  a t  t h e  t i m e  t h e  TOW c l a i m  
a s s e s s m e n t  work was u n d e r t a k e n .  He was an employee  of  Duval a t  
t h a t  t i m e .  

V i c t o r  F .  H o l l i s t e r ,  P . E n g .  
Manager of  S p e c i a l  P r o j e c t s  
Duval In t e r n a t  i o n a l  C o r p o r a t i  on 



DUVAL INTERNATIONAL CORPORATION 
844 WEST HASTINGS STREET 

VANCOUVER BRITISH COLUMBIA V 6 C  1C8 CANADA T E L E P H O N E  I 6 0 4 1  6 8 5 - 5 5 2 3  

March 2 2 ,  1979 

TO WHOM IT M A Y  C O N C E R N  

Mr. G .  R .  P lcKil lop h o l d s  a B.Sc d e g r e e  f rom t h e  U n i v e r -  
s i t y  o f  B r i t i s h  Columbia i n  geo1og.y. He has  f i v e  y e a r s  e x p e r i e n c e  
i n  economic  g e o l o g y .  He i s  an employee  o f  t h e  Duval C o r p o r a t i o n .  

?€ 7 

V i c t o r  F .  H o l l i s t e r ,  P .  E n g .  
Manager of  S p e c i a l  P r o j e c t s  
Duval I n t e r n a t i o n a l  Corpora  t i  on 



DUVAL INTERNATIONAL CORPORATION 
844 WEST HASTINGS STREET 

VANCOUVER BRITISH COLUMBIA V 6 C  1C8 CANADA TELEPHONE (6041 685-5523 

Plarch 22, 1979 

TO WHOM IT M A Y  CONCERN 

I hold a B.Sc and an M.Sc degree in geology from the 
University of California. I have been practicing as a geologist 
for 30 years in the field of economic geology. I am a registered 
professional engineer in the Province o f  British Columbia. 

Victor F. Hollister, P.Eng. 
Manager of Special Projects 
Duval International Corporation. 














