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INTRODUCTION ------------ 

T h e  T a r t z h a r t  p r o p e r t y  w a s  s t a k e d  i n  May a n d  J u n e ,  1981 by  

T e s l  i n  J o i n t  V e n t u r e  ( B r i n c o  M i n i n g  L t d . ,  Cominco  L i m i t e d  and  

E x p l o r a m  M i n e r a l s  L t d . ) .  The  1981 p r o g r a m  w a s  managed b y  J. 

Sco t t  M u r r a y  o f  A r c h e r ,  C a t h r o  % Associa tes  (1981) L i m i t e d ,  

u n d e r  t h e  g e n e r a l  s u p e r v i s i o n  of  R. J.  C a t h r o .  

T h e  1981 f i e l d  w o r k  c o n s i s t e d  m a i n l y  o f  e x c a v a t o r  p i t t i n g  

w i t h  some g r i d  soi  1 s a m p l i n g ,  1 i n e c u t t i n g  a n d  g e o l o g i c a l  

mapping .  Work w a s  c o n d u c t e d  f r o m  t h e  C l i n t o n  C r e e k  t o w n s i t e  

n e a r  t h e  f o r m e r  C l i n t o n  Mine which  is l o c a t e d  a b o u t  3 km east  

o f  t h e  p r o p e r t y .  C o n t r a c t  p i t t i n g  w a s  p e r f o r m e d  w i t h  a 

C a t e r p i l l a r  225 e x c a v a t o r  o p e r a t e d  b y  IBEX C o n s t r u c t i o n  L t d .  of  

W h i t e h o r s e .  D a i l y  access t o  t h e  p r o p e r t y  w a s  b y  h e l i c o p t e r .  

T h e  A r c h e r ,  C a t h r o  crew c o n s i s t e d  o f  p a r t y  c h i e f  J.S. 

M u r r a y ,  g e o l o g i s t  3 .  Ryan, s e n i o r  a s s i s t a n t  I. T a l b o t ,  

1 i n e c u t t e r s  S. Eeckman a n d  G. S t e w a r t ,  a n d  s a m p l e r s  M. Lclxmoore 

a n d  M. P e n n e r .  
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T h i s  p r o p e r t y  is s i t u a t e d  on t h e  s o u t h  s i d e  o f  C l i n t o n  

Creek  a d j o i n i n g  t h e  C l i n t o n  Mine lease, a p p r o x i m a t e l y  3 km 

s o u t h w e s t  o f  t h e  C l i n t o n  m i n e s i t e ,  a t  6 4  2 6 ' N  a n d  140 48'W o n  

c l a i m  s h e e t  116 C/7.  I t  c o n s i s t s  of  13 c o n t i g u o u s  m i n e r a l  

claims t h a t  w e r e  r e c o r d e d  i n  t h e  name o f  A r c h e r ,  C a t h r o  & 

A s s o c i a t e s  (15'81) L i m i t e d  i n  t h e  Dawson M i n i n g  D i s t r i c t  a s  

f  01 1 ows: 

CLAIM NAME ------------ NO_:-C_LA_XMS RE_COKD-NO: EXELBY-DALE 

T a r t z h a r t  25 1 YA 55628 L 24 A p r i l  87 

27-38 12 -- Y A  55629-40 24. A p r i l  87 
13 

A B e l l  47 G3/B2 h e l i c o p t e r ,  on c h a r t e r  f r o m  T r a n s  Nor-th 

T u r b o  A i r  o f  W h i t e h o r s e ,  w a s  u s e d  f o r  d a i l y  c r e w  t r a n s p o r t  t o  

t h e  p r o p e r t y  a n d  s e v e r a l  h e 1  i c o p t e r  p a d s  w e r e  c l  e a r - e d  f o r  

access. A r o u g h  ca t  t r a i l  l e a d i n g  f r o m  t h e  C l i n t o n  Mine  t o  t h e  

F o r t y m i l e  R i v e r  a b o u t  10 km u p s t r e a m  f r o m  C l i n t o n  C r e e k  crosses 

t h e  c l a i m s  a n d  w a s  u s e d  t o  b r i n g  a C a t  2 2 5  e x c a v a t o r  a n t o  t h e  

p r o p e r t y .  T h e  c a t  t r a i l  is o n l y  p a s s a b l e  by  t r a c k e d  v e h i c l e s .  

The area now c o v e r e d  b y  T a r t z h a r t  claims w a s  f i r s t  s t a k e d  

a s  t h e  B i l l  claims b y  C a s s i a r  a b o u t  1970. C a s s i a r  p e r f o r m e d  

g e o l o g i c a l  mapping  a n d  a g r o u n d  m a g n e t i c  s u r v e y  t h e  f o l l o w i n g  

y e a r  b u t  t h e  c l a i m s  w e r e  a l l o w e d  t o  l a p s e  a b o u t  1972.  N o  

t r e n c h i n g  or o t h e r  p h y s i c a l  w o r k  w a s  p e r f o r m e d .  



The claims c o v e r i n g  t h e  J o h n n y  u l  t r a m a f  i te ,  1 o c a t e d  a b o u t  

500 m e a s t  o f  t h e  T a r t z h a r t  c l a i m  b o u n d a r y ,  w e r e  a p p a r e n t l y  

s t a k e d  a s  f r i n g e  claims b y  M. F ~ t h r  d u r i n g  1957 s h o r t l y  a f t e r  

t h e  s t a k i n g  of  t h e  C l i n t o n  Mine. W h i l e  t h e  e a r l y  h i s t o r y  is 

p o o r l y  d o c u m e n t e d ,  t h e  c l a ims  w e r e  o p t i o n e d  b y  Canex Aerial 

E x p l o r a t i o n  L t d ,  a n d  e x p l o r e d  w i t h  a m a g n e t o m e t e r  s u r v e y  a n d  

b u l l d o z e r  t r e n c h i n g  i n  1958. A1 t h o u g h  t h a t  w o r k  d i s c o v e r e d  a n d  

e x p o s e d  t h e  J o h n n y  s h o w i n g ,  t h e r e  is n o  r e c o r d  of  f u r t h e r  work.  

The c l a i m s  r e v e r t e d  t o  t h e  s t a k e r  and  were s o l d  t o  C a s s i a r ,  

which  s u r v e y e d  t h e m  a n d  a d d e d  t h e m  t o  t h e  mine  9 e a s e  a b o u t  

1964.  

Modern e x p l o r a t i o n  i n  t h e  camp d a t e s  f r o m  t h e  o p t i o n i n g  of 

t h e  C a l e y  a n d  C l i n t o n  a s b e s t o s  d i s c o v e r i e s  b y  Conwes t .  T h e  

d i s c o v e r y  o u t c r o p s  o n  S n o w s h o e  H i  11 were f i r s t  s t a k e d  i n  A p r i  1, 

1957 by p r o s p e c t o r s  G. Walters a n d  A. A n d e r s o n ,  who w e r e  

g r u b s t a k e d  b y  F r e d  C a l e y ,  a Dawson m e r c h a n t .  C a l e y  h a d  

o p t i o n e d  c la ims  c o v e r i n g  t h e  C a l  e y  a s b e s t o s  d e p o s i t  o n  C a s s i  ar  

C r e e k  t o  Conwest  t h e  p r e v i o u s  y e a r  a n d  w a s  s u c c e s s f u l  i n  

s t i m u l a t i n g  i n t e r e s t  i n  a s b e s t o s  e x p l o r a t i o n  among r e s i d e n t s  of 

t h e  Dawson area. T h e  p r e s e n c e  o f  a s b e s t o s  i n  t h e  C l i n t o n  C r e e k  

area had b e e n  known s i n c e  b e f o r e  1887, when t h e  r u m o u r s  w e r e  

r e p o r t e d  b y  t h e  G. S. C. 

C a l e y 7 s  C l i n t o n  C r e e k  claims w e r e  o p t i o n e d  b y  C o n w e s t  s o o n  

a f t e r  t h e y  w e r e  r e c o r d e d  a n d  w e r e  t r a n s f e r r e d  t o  a n  a f f i l i a t e ,  

C a s s i a r  A s b e s t o s  Corp .  L t d . ,  l a t e  i n  1957 f o l l o w i n g  p r o s p e c t i n g  

a n d  hand t r e n c h i n g .  C a s s i a r  e x p l o r e d  w i t h  t r e n c h i n g ,  d i a m o n d  

d r i l l i n g  a n d  t w o  a d i t s  (250 m )  i n  t h e  main ( w e s t )  z o n e  o n  

P o r c u p i n e  C r e e k  a n d  a 365 m a d i t  on  a smaller z o n e  300 m t o  t h e  

east  on Snowshoe  H i l l  i n  1957-58. I n i t i a l  t u n n e l l i n g  h o w e v e r ,  



f a i l e d  t o  loca te  t h e  main  o r e b o d y  on P o r c u p i n e  H i l l  a n d  i t  w a s  

n o t  u n t i l  a f l u x g a t e  m a g n e t o m e t e r  s u r v e y  w a s  p e r f o r m e d  i n  1961, 

t h a t  t h e  major p o r t i o n  o f  t h e  P o r c u p i n e  u l t r a m a f i t e  w a s  

o u t 1  i n e d .  

The p r o p e r t y  r e m a i n e d  i d l e  u n t i l  1963 when a b o u t  45 

s u r f a c e  d iamond d r i l l  h o l e s  a n d  29 u n d e r g r o u n d  h o l e s  t e s t e d  t h e  

m a g n e t i c  a n o m a l y  a n d  l e d  t o  t h e  d i c o v e r y  of  t h e  o r e b o d y .  A 

f e a s i b i l i t y  s t u d y  w a s  c o m p l e t e d  a b o u t  1965 a n d  m i n i n g  commenced 

i n  A p r i l ,  1967. T h e  P o r c u p i n e  a n d  Snowshoe o p e n  p i t s  p r o d u c e d  

m o r e  t h a n  15.5 m i l l i o n  t o n n e s  o f  o r e  g r a d i n g  a b o u t  5.9% f i b r e  

a n d  m i l l i n g  r e c o v e r e d  more t h a n  910 t h o u s a n d  t o n n e s  o f  a s b e s t o s  

by mine  c l o s u r e  o n  A u g u s t  19, 1978. 

The e a r l  iest r e p o r t e d  a s b e s t o s  d i s c o v e r y  away f r o m  t h e  

C l i n t o n  Mine w a s  l o c a t e d  o n  t h e  w e s t  bank of  t h e  YuC::on R i v e r ,  

a b o u t  3 km s o u t h  o f  F o r t y m i l e .  T h i s  s h o w i n g  w a s  s t a k e d  

i n i t i a l l y  i n  1895, r e s t a k e d  a s  t h e  A u r o r a  claims i n  1912 a n d  

s u b s e q u e n t l y  r e s t a k e d  a s  t h e  V e r l e n e  c l a i m s  i n  1928. T h e  1912 

claim a p p l  i c a t i  o n  s t a t e d  t h a t  t h i s  w a s  a n  a s b e s t o s  o c c u r r e n c e .  

C h r y s o t i l e  f i b r e  u p  t o  5 mm l o n g  o c c u r s  a t  t h i s  l o c a l i t y .  I t  is 

a s s o c i a t e d  w i t h  f i b r o u s  tremoli t e  i n  t w o  s m a l l ,  h i g h l y  s h e a r e d ,  

u l t r a m a f i t e  b o d i e s ,  o n e  o f  w h i c h  is c a p p e d  by  T e r t i a r y  c o l u m n a r  

b a s a l t .  Much of t h e  c h r y s o t i l e  is sl i p  f i b r e  a n d  t o t a l  f i b r e  

c o n t e n t  is less t h a n  1%. T h e  s h o w i n g  h a s  n o  c u r r e n t  e c o n o m i c  

p o t e n t i a l .  



The  T a r t t h a r t  c la ims are s i t u a t e d  w i t h i n  t h e  u n g l a c i a t e d  

p o r t i o n  of t h e  Yukon P l a t e a u  which  i5  marked by p o o r  b e d r o c k  

e x p o s u r e s .  R e g i o n a l  up1 i f t  i n  t h e  l a t e  T e r t i a r y ,  t o g e t h e r  w i t h  

d i s r u p t e d  d r a i n a g e  p a t t e r n s  t o  t h e  east  c a u s e d  by  g l a c i a l  

a d v a n c e  i n  t h e  P l e i s t o c e n e  f r o m  t h e  O g i l v i e  Moun ta in s ,  h a s  

r e s u l t e d  i n  s u b s t a n t i a l  r e j u v e n a t i o n  and  some d i s r u p t i o n  o f  t h e  

d r a i n a g e  s y s t e m .  Major  t r i b u t a r i e s ,  s u c h  a s  C l i n t o n  C r e e k ,  are 

i n c i s e d  i n t o  s t e e p ,  V-shaped v a l l e y s  w i t h  l o w  g r a d i e n t s  a n d  

s t e e p  headwa l l  s. 

The T a r t z h a r t  c laims c o v e r  a l l  t h r e e  e l e m e n t s  o f  t e r r a i n  

i n  t h i s  d i s t r i c t  - p l a t e a u ,  i n c i s e d  v a l l e y s ,  and  a l l u v i a l  

t e r r a c e s .  G r a v e l s  r e s e m b l i n g  t h e  K lond i  k e  Whi t e  Channe l  G r a v e l  

are p r e s e n t  a t  a b o u t  700 m e l e v a t i o n  on t h e  C l i n t o n  Mine lease 

and  p r o b a b l y  e x t e n d  o n t o  t h e  T a r t z h a r t  c l a i m s  a t  s imi la r  

e l e v a t i o n s .  C l a y  is common i n  o v e r b u r d e n  be low t h e  700 m 

e l e v a t i o n  and  may b e  a l l u v i a l  i n  o r i g i n .  V e g e t a t i o n  c o n s i s t s  

of  t h i c k  b l a c k  s p r u c e ,  a l d e r ,  a s p e n  and  p o p l a r  e x c e p t  on  t h e  

moss-covered,  n o r t h - f  aci ng  s l o p e s  whe re  per-maf r o s t  o c c u r s .  

KEGZONAL-GEOLOGY 

The C l i n t o n  C r e e k  camp is s i t u a t e d  w i t h i n  t h e  Yukon 

P l a t e a u  and  is s h a r p l y  bounded  t o  t h e  n o r t h e a s t  b y  t h e  l a t e  

C r e t a c e o u s  T i n t i n a  F a u l t .  The  d i s t r i c t  h a s  a complex  

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

t h o r o u g h l y  de fo rmed  a n d  i n t e r m i x e d  s e v e r a l  major rock 

a s s e m b l a g e s .  Ages  are d i f f i c u l t  t o  es t imate  s i n c e  t h e  f o s s i l  



record has main1 y been obl iterated by deformation and regional 

metamorphism and contacts are obscured by overburden cover. 

Rocks in this region have been subdivided by government il 

geologists into three major packages: Nasina Suite (OSD) ; 

AnyLl-ALlgchthw 

The a1 lochthonous overthrust block consists of an 

ophiol i te sui te composed of alpine-type ul tramaf ite, gabbro, 

basalt, chert and limestone. In the Clinton Creek camp, these 

rock types are usually present as their metamorphosed 

equivalents: serpentini te with associated hornblende diori te, 

amphibolite, and chlorite schist. The ophioli te assemblage has 

become highly dismembered by thrusting and most serpentinite 

bodies are enveloped in graphitic schists of the Nasina Suite. 

The ultramaf ites (CPub) are typically fairly small bodies 

composed of massive, dark green, fine to medium grained 

magnetic serpentinite derived from both peridotite and dunite. 

Most of them are highly sheared, reflecting a stressful 

emplacement, and are enclosed in metamorphosed host rocks. No 

Anvil Allochthon (CPv); and, Klondike Schist (LPK). In the 

continental coll ision model proposed by Tempelman-Klui t (19791, 

the Nasina Suite represents the North American plate margin 

material. The Anvil A1 lochthon and l n d i e  Schist represent 

seaf loor material and continental "Stikinia" plate rocks 

obducted onto the North American plate during a collision in 

Jurassic ( ? I  time. The thrust fa~tl ting a.;r;ociated with the 

coll ision resulted in complex interf ingering of the three 

units, destruction of sedimentary features and development of 

new cataclastic textures. 



r e l a t i o n s h i p  h a s  b e e n  e s t a b l i s h e d  y e t  t o  l i n k  t h e  m e t a m o r p h i c  

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

s e r p e n t i n i t e .  However, i t  s e e m s  p r o b a b l e  t h a t  s t r o n g  s h e a r i n g  

i n  t h e  w a l l  r o c k s  is i m p o r t a n t  i n  c r e a t i n g  i s l a n d s  of  u n s h e a r e d  

s e r p ~ n t i n i  t e  w i t h i n  w h i c h  t ~ n s i  o n a l  f r a c t u r i n g  a n d  f i b r e  v e i n s  

c a n  d e v e l o p .  

C r o s s  f i b r e  v e i n s  i n  c o m m e r c i a l - g r a d e  m i n e r a l i z a t i o n  

s e l d o m  show s t r a i n i n g  or s t r o n g  d i s r u p t i o n  e x c e p t  w i t h i n  

l o c a l i z e d  s h e a r  z o n e s ,  i n d i c a t i n g  t h e y  f o r m e d  a t  a l a t e  s t a g e  

i n  t h e  emplacement  a n d  a l t e r a t i o n  o f  t h e  u l t r a m a f i t e .  In t h e  

C l i n t o n  C r e e k  a n d  C a l e y  o r e b o d i e s ,  b l o c k y  f r a c t u r i n g  w i t h  

c o m m e r c i a l  f i b r e  l e n g t h s  a n d  q u a n t i t i e s  c o n s t i t u t e  less t h a n  1 0  

p e r  c e n t  of  t h e  s e r - p e n t i n i t e .  T h e s e  z o n e s  are s u r r o u n d e d  b y  

s h e a r e d  v a r i e t i e s  o f  s e r p e n t i n i t e  s u c h  a s  f i s h - s c a l e  t h a t  are 

t y p i c a l  of  a t h e r  b o d i e s  i n  t h e  camp. 

Some s e r p e n t i n i  t e  b o d i e s  c o n t a i n  augen-1 i k e  b o d i e s  o f  

r e l i c ,  m a s s i v e  s e r p e n t i n i t e  or  l e n s - s h a p e d  b o d i e s  o f  d i o r i t e .  

A f e w  o f  t h e  m a s s i v e  l e n s e s ,  s u c h  a s  t h o s e  a t  t h e  T j o p  

p r o p e r t y ,  c o n t a i n  c r o s s  f i b r e  v e i n s  t h a t  may h a v e  f o r m e d  d u r i n g  

or s h o r t l y  a f t e r  e m p l a c e m e n t .  S o m e  o f  t h e  f i b r e  v e i n s  n e a r  t h e  

e d g e s  of  t h e s e  b o d i e s  a re  h i g h l y  d e f o r m e d  a n d  d r a w n  o u t .  

S i m i l a r l y ,  S i b r e  v e i n s  t h a t  f o r m e d  i n  t h e  b l a c k w a l l  a l t e r a t i o n  

z o n e s  s u r r o u n d i n g  d i o r i t e  l e n s e s  ( b l a c k  p o d s ) ,  s u c h  as  t h o s e  a t  

t h e  Toc p r o p e r t y ,  of  t e n  e x h i b i t  c u r v e d  v e i n s  a n d  c h r y s o t i  l e  

f i b r e s  t h a t  are b e n t  i n  t h e  d i r e c t i o n  o f  movement. B o t h  t y p e s  

o f  b o d i e s  are u s u a l l y  t o o  w i d e l y  d i s p e r s e d  t h r o u g h  a s h e a r e d  

s e r p e n t i n i t e  t o  h a v e  e c o n o m i c  i m p o r t a n c e .  

The m a r g i n s  of  many s e r p e n t i n i t e  b o d i e s  a re  a l t e r e d  to 

s o a p s t o n e ;  f o r  e x a m p l e  a t  t h e  T j o p  a n d  T i z a  p r o p e r t i e s .  T h i s  



s u g g e s t s  t h a t  t e m p e r a t u r e s  e x c e e d e d  400 d e g  C f o r  a s h o r t  

p e r i o d  a f t e r  e m p l a c e m e n t ,  p r o b a b l y  d u r i n g  r e g i o n a l  me tamorph i sm.  

Q u a r t z - c a r b o n a t e  a l t e r a t i o n ,  w h i c h  c o n s i s t s  of  m a g n e s i  t e ,  t a l c  

a n d  o p a l i n e  s i l i c a t e s ,  is common a n d  is p r o b a b l y  a l s o  a 

p o s t - m i n e r a l  i z a t i  o n  e v e n t  s i n c e  t h e  a1 t e r a t i o n  is s o m e t i m e s  

p s e u d o m o r p h i c  a f t e r  c h r y s o t i  1 e f i b r e .  T r a n s f o r m a t i o n s  f r o m  

s e r p e n t i n i t e  t o  q u a r t - c a r b o n a t e  are d i s p l a y e d  b e s t  i n  t h e  

C l i n t o n  C r e e k  Mine,  w h e r e  l o n g  f i b r e  v e i n s  c a n  o c c a s i o n a l l y  b e  

t r a c e d  f r o m  s e r p e n t i n i t e  i n t o  h i g h l y  a l t e r e d  r o c k .  T h i s  is a 

g r a d u a l  c h a n g e  f r o m  si 1 ky c h r y s o t i  l e  t o  h a r s h  o p a l  a l o n g  t h e  

v e i n s  a n d  is n o t  a c c o m p a n i e d  b y  p h y s i c a l  d i s r u p t i o n .  

F i n e  t o  medium g r a i n e d ,  l i g h t  g r e y  t o  d a r k  g r e e n ,  b i o t i t e  

o r  h o r n b l e n d e - r i c h  d i o r i  tes o c c u r  a l o n g  w i t h  t h e  u l  t r a m a f  i tes 

a t  s e v e r a l  l o c a t i o n s  a n d  are u s u a l l y  c o n s i d e r e d  t o  b e  p a r t  of 

t h e  A n v i l  A l l o c h t h o n o u s  s u i t e .  T h e  d i o r i t e s  o c c u r  a s  s m a l l  

l e n s - s h a p e d  b o d i e s  or " d y k e s "  t h a t  are  e n c l o s e d  by  s e r p e n t i n i  t e  

a n d  o f t e n  a r e  a s s o c i a t e d  w i t h  b l a c k - p o d  m i n e r a l i z a t i o n ,  a s  a t  

t h e  Toc p r o p e r t y .  A 1  t e r n a t i v e l y ,  d i o r i t e  f o r m s  l a r g e ,  s t o c k -  

l i k e  b o d i e s  up t o  s e v e r a l  metres a c r o s s  a d j a c e n t  t o  t h e  

u l t r a m a f i t e s ,  a s  a t  t h e  T j o p  p r o p e r t y .  C o n t a c t s  b e t w e e n  t h e  

l a r g e r  b o d i e s  of  d i o r i t e  a n d  s e r p e n t i n i t e  are u s u a l l y  a l t e r e d  

t o  q u a r t z - c a r b o n a t e ,  w h e r e a s  t h e  smaller d y k e s  u s u a l l y  e x h i b i t  

" b l a c k w a l l "  a l t e r a t i o n .  T h i s  s u g g e s t  t h a t  t h e  d i w i t e s  are 

51 i g h t l  y y o u n g e r  t h a n  t h e  u l  t r a m a f  i tes. The  s m a l l  est d y k e s  are 

u s u a l l y  e n v e l o p e d  b y  h i g h l y  s h e a r e d  s e r p e n t i n i t e  a n d  a p p e a r  t o  

h a v e  b e e n  s q u e e z e d  a n d  d i s m e m b e r e d  i n t o  t h e i r  p r e s e n t  l e n s y  

f o r m  by  s t r o n g  t e c t o n i c  f o r c e s .  



Nasii n a  S ~ t i  t g  

The N a s i  n a  s u i t e  h a s  b e e n  d e f  i n e d  b y  Tempe1 man-Kl u i  t ( 1976) 

a s  a d i s t a l  s e q u e n c e  o f  c a r b o n a c e o u s  a n d  q u a r t z - r i c h  s e d i -  

m e n t a r y  r o c k s .  They h a v e  b e e n  m o s t l y  metamorphosed  t o  g r e e n -  

s c h i s t  f  ac ies  a n d  now c o n s i s t  o f  p a l  e g r e e n  q u a r t z - m i c a - c h l o r i  te 

s c h i s t ,  g r e y  t o  s i l v e r y  c o l o r e d  q u a r t z - m u s c o v i  t e  s c h i s t ,  g r a p h -  

i t i c  s c h i s t , c h l o r i t i c  q u a r t z i t e  a n d  m i n o r  q u a r t z - b i o t i t e  g n e i s s .  

A1 t h o u g h  t h e  s e q u e n c e  i s n o t  w e 1  1 u n d e r s t o o d  a n d  c o r r e l a t i o n s  

are  d i f f i c u l t  t o  e s t a b l i s h ,  a t e n t a t i v e  a g e  of  O r d o v i c i a n  t o  

D e v o n i a n  h a s  b e e n  a s s i g n e d  t o  t h e  N a s i n a .  R u b i d i u m / s t r o n t i u m  

a n d  p o t a s s i u m / a r g o n  a g e  d e t e r m i n a t i o n s  by  Htoon  (1975') n e a r  t h e  

C l i n t o n  Mine s u g g e s t  a P e r m i a n  a g e ,  a l t h o u g h  o n e  s a m p l e  od 

b i o t i t e  s c h i s t  r e t u r n e d  a r u b i d i u m /  s t r o n t i u m  a g e  o f  470 m a ,  

w h i c h  is O r d o v i c i a n .  T h e  y o u n g e r  d a t e s  may r e f l e c t  t h e  d a t e  o f  

l a t e s t  metamorphism or o f  r e g r e s s i v e  ( b i o t i t e  t o  c h l o r i t e  z o n e )  

metamorphism,  w h i l e  t h e  O r d o v i c i a n  d a t e  may r e f l e c t  t h e  a g e  o f  

d e p o s i t i o n  or of  earl ier  metamorph i sm.  

P r e l i m i n a r y  mapping  b y  J.G. A b b o t t  o f  DIAND i n  t h e  

v i c i n i t y  of  C l i n t o n  Mine  d u r i n g  1981 r e v e a l e d  t h e  p r e s e n c e  o f  

s l i g h t l y  metamorphosed  c a r b o n a c e o u s  m u d s t o n e ,  l i m y  s a n d s t o n e  

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

N a s i n a  s u i t e .  T h e s e  r o c k s  p r o b a b l y  r e p r e s e n t  t h e  unmeta -  

morphosed  e q u i v a l e n t s  o f  t h e  common N a s i  n a  s u i t e  r o c k s .  They  

r e s e m b l e  r o c k s  mapped e l s e w h e r e  i n  Yukon t h a t  are T r i a s s i c  i n  

a g e  a n d  f o s s i l  c o n o d a n t s  t e n t a t i v e l y  i d e n t i f i e d  f r o m  C l i n t o n  

Mine r o c k s  i n  1 9 8 2  s u p p o r t  t h i s  a s s u m p t i o n .  A b b o t t  d e m o n s t r a t e d  

f a i r l y  c o n c l u s i v e l y  t h a t  t h e  N a s i n a  s u i t e  u n d e r 1  ies t h e  

a1 l o c h t h o n o u s  a s s e m b l a g e  a n d  c o n c l u d e d  t h a t  t h e  g r a p h i t e  s c h i s t  

a d j o i n i n g  t h e  o r e b o d y  w a s  d e r i v e d  f r o m  N a s i n a  r o c k s .  



K l  n n d i k g  S c h j s t  

T h e  K l o n d i k e  s c h i s t  is a c a t a c l a s t i c  r o c k  t h a t  is t h o u g h t  

t o  b e  d e r i v e d  f r o m  f e l s i c  i n t r u s i v e  r o c k s .  I n  t h e  C l i n t o n  

C r e e k  camp, q u a r t z - r i c h  catacl  a s t i c s ,  g n e i s s e s  a n d  

q u a r t z - m u s c o v i t e  c a t a c l a s t i c  s c h i s t  are common. Age r e l a t i o n -  

s h i p s  are d i f f i c u l t  t o  d e t e r m i n e  a s  t h e  K l o n d i  k e  s c h i s t s  c a n n o t  

b e  r e l a t e d  t o  o t h e r  r o c k  u n i t s .  R a d i o m e t r i c  a g e s  o f  138 a n d  

145 m a  w e r e  o b t a i n e d  f r o m  s a m p l e s  o f  ca t ac la s t i c  material b y  

Tempelman-Klui t  (1776). T h e s e  d a t e s  are l a t e  J u r a s s i c  a n d  

p r o b a b l y  r e f l e c t  t h e  t i m e  of  cataclasism. 

I g n e o u s  R o c k s  - ----------- 

I g n e o u s  r o c k s  i n  t h e  b e l t  c o n s i s t  of  l o w e r  C r e t a c e o u s  

b i o t i t e  g r a n o d i o r i t e  and  q u a r t z  m o n z o n i t e  a n d  T e r t i a r y  f e l d s p a r  

p o r p h r i e s .  T h e s e  h a v e  b e e n  c o m b i n e d  f o r  s i m p 1  i c i t y  on F i g u r e  3 

a s  u n i t  T q f p  b u t  are  d i f f e r e n t i a t e d  o n  G S C  Map 1284a .  Dne o f  

t h e  l a r g e s t  q u a r t z  m o n z o n i t e  s t o c k s  i n  t h e  d i s t r i c t  is l o c a t e d  

a b o u t  2 km w e s t  o f  t h e  T j o p  claims. I t  c a n s i s t s  o f  

p l a g i o c l a s e ,  b i o t i t e  a n d  a l t e r e d  g r a i n s  of  h o r n b l e n d e  w i t h  

m i n o r  a m o u n t s  o f  p o t a s h  f e l d s p a r ,  q u a r t z  a n d  m a g n e t i t e .  

G r a n i t i c  g n e i s s  a n d  a m p h i b o l i t e  h a v e  d e v e l o p e d  a l o n g  c o n t a c t  

z o n e s .  T h e  eastern c o n t a c t  o f  t h i s  b o d y  w a s  e x p l o r e d  f a r  

t u n g s t e n  m i n e r a l i z a t i o n  by N o r a n d a  d w - i n g  1981. 

Small b o d i e s  o f  f e l d s p a r  p o r p h y r y  o c c u r  t h r o u g h o u t  t h e  

r e g i o n .  T h e s e  r o c k s  are c h a r a c t e r i z e d  b y  p h e n o c r y s t s  a f  

f e l d s p a r  a n d  q u a r t z  up t o  s e v e r a l  mm i n  l e n g t h  i n  a l i g h t  g r e y  

t o  g r e y - g r e e n ,  f i n e  g r a i n e d  g r o u n d m a s s .  One of  t h e  l a r g e s t  o f  

t h e s e  p o r p h y r y  b o d i e s ,  on C a s s i a r  D o m e ,  w a s  s t a k e d  by  Cominco 

f o r  molybdenum- tungs ten  p o t e n t i a l  a s  t h e  P l u t o  claims a n d  w a s  



drilled in 1981. # porphyry dyke at the southeast corner of 

the Tjop claims was staked in 1927 for sulphide mineralization 

as the Roal occurrence. A : ~ s o ,  

basalt associated with a small porphyry dyke on the Thane grid 

area was found to contain traces of uranium mineralization. 

The porphyry bodies are probably more numerous than was 

previously known and some may host important base metal 

mineralization. 

Olivine basalt (Tv) occurs locally in the region and is 

probably the youngest rack type a5 it overlies all other units. 
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The T a r t z h a r t  c la ims are m a i n l y  u n d e r l a i n  b y  l o w  g r a d e  

metamorph ic  r o c k s  a n d  c a t a c l a s t i c  r o c k s  o f  t h e  N a s i n a  s u i t e  a n d  

Anvi 1 A l l o c h t h o n ,  r e s p e c t i v e l y .  B e d r o c k  is r a r e l y  e x p o s e d  on 

t h e  c la ims e x c e p t  i n  a f e w  s m a l l  o u t c r o p s  a l o n g  T a r t z h a r t  C r e e k  

a n d  a t  t h e  h e a d w a t e r s  o f  M a r t i n  C r e e k  w h e r e  t r e n c h i n g  w a s  

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

c h l o r i t e  s c h i s t  a n d  1 i m e s t o n e .  F r a g m e n t s  of  g r a p h i t i c  a r g i l l i  te  

a n d  ~ r n m e t a m o r p h o s e d  1  i my s a n d s t o n e  o f  p r o b a b l e  T r i a s s i c  a g e  

were a l s o  f o u n d  i n  s o i l  s a m p l e  p i t s  which  were d u g  a t  200 m b y  

50 m i n t e r v a l s  across t h e  c la ims.  S i m i l a r  r o c k s  e n v e l o p  t h e  

C l i n t o n  Mine a n d  t h e  J o h n n y  u l t r a m a f  i t e  body  b u t  n o  ~ t l t r a m a f  i t e  

r o c k s  h a v e  y e t  b e e n  l o c a t e d  o n  t h i s  p r o p e r t y .  

The T a r t r h a r t  c1 a i  m s  w e r e  staC::ed t o  c o v e r  anomal  o u s  

c o n c e n t r a t i o n s  o f  a s b e s t o s  f i b r e  i n  s o i l s  c o l l e c t e d  d u r i n g  

r e c o n n a i s s a n c e  s a m p l i n g  a n d  t o  c o v e r  a b r o a d  a e r o m a g n e t i c  

anomaly  t h a t  e x t e n d s  s o u t h w e s t e r l y  f r o m  t h e  J o h n n y  u l t r a m a f i t e  

l o c a t e d  on t h e  w e s t e r n  e d g e  o f  t h e  m i n e  lease. T h i s  u J t r a m a f  i t e  

is p a r t i a l l y  e x p o s e d  f o r  a b o u t  200 m a l o n g  t h e  s o u t h  b a n k  o f  

C l i n t o n  C r e e k  a t  t h e  w e s t  e n d  o f  Hudgeon Lake ,  a n d  c o n t a i n s  a n  

01 d  a s b e s t o s  o c c u r r e n c e  c a l l  e d  t h e  J o h n n y  showing .  T h e  s h o w i n g  

w a s  f o u n d  t o  h a v e  s u r p r i s i n g l y  h i g h  p o t e n t i a l  when i t  w a s  

r e -examined  i n  1981, c o n s i d e r i n g  i t  is s i t u a t e d  less t h a n  2 km 

f r o m  t h e  m i n e  a n d  a p p a r e n t l y  h a s  n o t  b e e n  e x p l o r e d  s i n c e  1958. 

The showing  is l o c a t e d  o n l y  500 m f r o m  t h e  T a r t z h a r t  claim 

b o u n d a r y  a n d  f o r  t h a t  r e a s o n ,  i t  is d e s c r i b e d  h e r e  i n  d e t a i l .  



The Johnny showing consists of a zone of f ibre-bearing 

blocky serpentini te in a sparsely vegetated, steep hillside 

overlooking the Clinton Creek valley. The serpentinite float is 

restricted to the steep creek bank and is bounded to the 50~1th 

by a gentle hillside and terrace that is devoid of outcrop. 

Records of the early ground magnetometer sLirvey have been lost, 

except for a large scale compilation map prepared by Cassiar in 

1970 that shows a magnetic high extending back from the 

trenched area for at least 500 m. A 200 gamma aeromagnetic 

anomaly indicated on government survey maps extends from this 

ultramafite westerly along Clinton Creel:: for about 1 km and 

southwesterly for about 2 km. 

Rocks hosting the ultramafite consist af unmetamorphosed 

graphitic argil l i  te and calcareous sandstone, which are similar 

to those on the Tartzhart claims and at the Clinton Mine. A 

contact between the serpentinite and underformed limy sand- 

stones is exposed in the uppermost trenches and appears to dip 

south at a low angle. Graphitic argillites are exposed in lower 

trenches on the eastern side of the showing. 

The ul tramaf i te is composed mainly of massive serpentini te 

with some blocky sections. It is quite soft, grey-green and 

contains bastites, all of which give it a close resemblance to 

Clinton Mine ore. Fibre occurs in the massive serpentinite but 

is restricted to widely spaced veins up to 1 m long and 10 mm 

wide with a total fibre content of less than 1%. The best 

mineralization occurs in blocky serpentinite and is exposed in 

two trenches about 50 m apart near the upper contact. The 

mineralized section is 30 m long in one trench and shorter in 

the other. A well developed fibre mat up to 50 cm thick 



c o n t a i n s  f i b r e  u p  t o  13 mm l o n g  a n d  is t h e  b e s t  m a t  s e e n  i n  t h e  

C l i n t o n  Creek  camp o t h e r  t h a n  t h a t  c o v e r i n g  t h e  C l i n t o n  a n d  

C a l e y  Mines. T h e  f i b r e  is v i s u a l l y  e s t i m a t e d  t o  g r a d e  a b o u t  

Gr-oup 5 and  t o  r e p r e s e n t  t h e  w e a t h e r i n g  o f  a m i n e r a l i z e d  s a n e  

c o n t a i n i n g  up t o  5% t o t a l  f i b r e .  The b e s t  c o n t e n t  s e e n  i n  

t a l u s  f r a g m e n t s  is a b o u t  2 t o  3%. 

S o l i d  o u t c r o p  is n o t  p r e s e n t  w h e r e  t h e  f i b r e  m a t  is b e s t  

d e v e l o p e d .  A s  a t  t h e  C l i n t o n  Mine,  f i b r e  v e i n s  q u i c k l y  lose 

t h e i r  b i n d i n g  q u a 1  i t i e s  when e x p o s e d  t o  w e a t h e r i n g ,  w h i c h  

cause r ;  t h e  e n c l o s i n g  s e r p e n t i n i t e  f r a g m e n t s  t o  become s e p a r a t e d  

a n d  d i s p e r s e d .  A l t h o u g h  t h e  d e p t h  of  w e a t h e r i n g  c a n  o n l y  b e  

d e t e r m i n e d  by  f u r t h e r  t r e n c h i n g  o r  d r i l l i n g ,  i t  w a s  f o u n d  t o  

e x t e n d  t o  d e p t h s  o f  u p  t o  10 m i n  b e t t e r  g r a d e  areas o f  t h e  

Snowshoe p i t .  Rock f r a g m e n t s  u p  t o  S O  c m  across are p r e s e n t  i n  

t h e  t r e n c h e s  b u t  m o s t  f r a g m e n t s  are much smaller .  T h e s e  

u s u a l l y  h a v e  s e v e r a l  f  1 a t  s u r f  aces, i n d i c a t i n g  t h a t  t h e y  w e r e  

bounded by f i b r e  v e i n s  p r i o r  t o  w e a t h e r i n g .  

The J o h n n y  s h o w i n g  is almost as good a s  t h e  o r i g i n a l  

s h o w i n g s  a t  t h e  m i n e ,  w h i c h  p r o v e d  t o  b e  a n  i n d i c a t i o n  o f  t h e  

o r e b o d y  r a t h e r  t h a n  a r e p r e s e n t a t i v e  p a r t  o f  i t .  I t s  

s i m i l a r i t i e s  i n  s t y l e  o f  m i n e r a l i s a t i o n ,  g e o l o g i c a l  s e t t i n g  a n d  

p r -ox imi ty  t o  t h e  m i n e  are a l l  f a v o r a b l e  f e a t u r e s .  However ,  

b e c a u s e  t h e  J o h n n y  s h o w i n g  o c c u r s  o n  t h e  mine  lease a n d  w a s  

o u t s i d e  t h e  TJV a g r e e m e n t  area, n o  work o t h e r  t h a n  so i l  

s a m p l i n g  w a s  c a r r i e d  o u t  i n  1981. T h e  a d j o i n i n g  TJV p r o p e r t y  

h a s  s i m i  l a r  g e o l o g y ,  a n d  a e r o m a g n e t i c  a n d  f i b r e  d i s p e r s i o n  

s u r v e y s  i n d i c a t e  t h a t  t h e  T a r t z h a r t  c laims are  1 i k e l y  u n d e r l a i n  

by e i t h e r  a n  e x t e n s i o n  o f  t h e  J o h n n y  u l t r a m a f i t e  or a s e p a r a t e  

u l t r a m a f i t e  t h a t  h a s  n o t  y e t  b e e n  i d e n t i f i e d .  



S o i  1 s a m p l  i n g  g r i d s  w e r e  e s t a b l  i s h e d  t h r o u g h o u t  t h e  

C l i n t o n  D i s t r i c t  i n  1981 t o  i n v e s t i g a t e  a n o m a l o u s  silt a n d  so i l  

r e s p o n s e s  f r o m  r e c o n n a i s s a n c e  t r a v e r s e s  p e r f o r m e d  earlier.  On 

t h e  T a r t z h a r t  c la ims,  a b o u t  1400 s o i l  s a m p l e s  a n d  54 silt 

s a m p l e s  w e r e  c o l l e c t e d  a t  50 m s p a c i n g  on c o m p a s s  l i n e s  200 m 

a p a r t .  About 22 km o f  b a s e l i n e s  w e r e  c u t  +or s u r v e y  c o n t r a l .  

T h r e e  a n o m a l i e s  w e r e  o u t l i n e d  b y  t h e  s a m p l i n g  a n d  t w o  o f  t h e s e  

were i n v e s t i g a t e d  w i t h  24 e x c a v a t o r  p i t s ,  a s  shown o n  F i g u r e  3 

i n  p o c k e t . .  Some a d d i t i o n a l  s a m p l e s  were c o l l e c t e d  c o n c u r r e n t l y  

on t h e  C l i n t o n  Mine  lease b u t  n o  e x c a v a t o r  w o r k  w a s  d o n e  i n  

t h a t  a r e a .  

A n o m a l i e s  F  & G are t w o  o v a l  s h a p e d  a n o m a l i e s  l o c a t e d  o n  --------------- 

t h e  s o u t h w e s t e r n  p o r t i o n  o f  t h e  T a r t z h a r t  claims t h a t  are 

t h o u g h t  t o  b e  c a u s e d  b y  human c o n t a m i n a t i o n .  Each c o n s i s t s  o f  

a b o u t  e i g h t  s a m p l e s  w i t h i n  a n  area 300  m by  200 m. T h e  s o i l s  

g a v e  p o i n t  v a l u e s  o f  u p  t o  8 7 b  a n d  133b f o r  A n o m a l i e s  F 8z G,  

r e s p e c t i v e l y .  

The s o i l s  f r o m  t h e  t w o  a n o m a l i e s  w e r e  c o l l e c t e d  b y  

d i f f e r e n t  s a m p l e r s  b u t  o n e  o f  them h a d  v i s i t e d  t h e  J o h n n y  

s h o w i n g  p r i o r  t o  h i s  t r a v e r s e  a n d  t h e  o t h e r  h a d  h a n d l e d  t h e  

r o c k  s a m p l e s  b r o u g h t  f r ~ m  t h e  s h o w i n g .  One s a m p l e  f r o m  Anomaly 

G was c o l l e c t e d  f r o m  t h i n  r e s i d u a l  s o i l s  n e a r  a l a r g e  s c h i s t  

o ~ t t c r o p  w h e r e  i t  is ~ t n l i I . : e l y  t h a t  n a t ~ r r a l l y  o c c u r r i n g  

c h r y s o t i  l e  c a u l  d  o c c u r .  A 1  1 s a m p l e s  s u r r o u n d i n g  t h e s e  



a n o m a l i e s  c o n t a i n  n o  f i b r e .  Ten e x c a v a t o r  p i t s  w e r e  d u g  a t  

Anomaly F p l u s  e i g h t  more o n  w e a k e r  s o i l s  f a r t h e r  n o r t h  on t h e  

same t r a v e r s e  l i n e  a n d  a l l  were i n  s c h i s t .  S i x  p i t s  w e r e  a l s o  

dug  a t  Anomaly G w i t h  t h e  same r e s u l t .  G e o l o g i c a l  n o t e s  o n  e a c h  

p i t  dug are i n c l u d e d  i n  A p p e n d i x  2 f o l l o w i n g  t h i s  r e p o r t .  

Anomaly H is s i t u a t e d  o n  t h e  w e s t e r n  e d g e  of: t h e  m i n e  

lease a n d  e x t e n d s  1.5 km s o u t h  f r o m  t h e  J o h n n y  Showing.  I t  is 

c e n t e r e d  on t h e  r i d g e  b e t w e e n  T a r t z h a r t  a n d  B e a r  C r e e k s ,  w h i c h  

i a t  least  100 m h i g h e r  i n  e l e v a t i o n  t h a n  t h e  J o h n n y  S h o w i n g .  

T h e  s o u t h w e s t e r n  c o r n e r  o f  t h e  a n o m a l y  c r o s s e s  o n t o  t h e  

T a r t z h a r t  claims. P o i n t  scores  o f  up t o  1 3 1 a  w e r e  r e p o r t e d  

f r o m  t h e  t r e n c h e s  a n d  u p  t o  56a f r o m  t h e  t h i n  s i d e h i l l  s o i l s  a t  

t h e  v e g e t a t i o n  a n o m a l y .  H i g h e r  o n  t h e  r i d g e ,  w h e r e  t h e  

o v e r b u r d e n  is t h i c k e s t ,  t h e  f i b r e  q u a n t i t i e s  are r e d u c e d  t o  " b "  

a n d  " c "  v a l u e s  w i t h  e r r a t i c  p o i n t  scores of  up t o  122b. Soil  

s a m p l e s  s u r r o u n d i n g  t h e  a n o m a l y  c o n t a i n  e i t h e r  n o  f i b r e  or 

s p u r i o u s  low a m o u n t s  t y p i c a l  o f  a i r b o r n e  c o n t a m i n a t i o n .  

The J o h n n y  ~ t l t r a m a f i t e  is e x p o s e d  o n l y  on t h e  s t e e p  s i d e s  

o f  C l i n t o n  C r e e k ,  w h e r e  a l l  p r e v i o u s  work w a s  c o n c e n t r a t e d ,  and 

o u t c r o p  is a b s e n t  o n  t h e  g e n t l y  r i s i n g  t e r r a i n  t o  t h e  s o u t h .  An 

o l d  m a g n e t o m e t e r  s u r v e y  b y  C a s s i a r  i n d i c a t e s  t h a t  a m a g n e t i c  

h i g h  e x t e n d s  500 m s o ~ t t h  o f  t h e  s h o w i n g  i n  t h e  area o f  t h e  s o i l  

anomaly.  No e x c a v a t o r  p i t t i n g  w a s  d o n e  on e i t h e r  Anomaly H or 

t h e  J o h n n y  ~ t l  t r a m a f  i t e  d u r i n g  1981. 



The T a r t z h a r t  c laims w e r e  s t a k e d  c o n t i g u o u s l y  o n  t h e  

w e s t e r n  s i d e  o f  t h e  C l i n t o n  Mine lease t o  c o v e r  a n o m a l o u s  

c o n c e n t r a t i o n s  o f  a s b e s t o s  f i b r e s  i n  s a i l s  d e t e c t e d  b y  a 

s a m p l i n g  t e c h n i q u e  p i o n e e r e d  b y  TJV.. A m i n e r a l i z e d  u l t r a m a f  i t e  

body c a l l e d  t h e  J o h n n y  u l t r a m a f i t e  o u t c r o p s  on t h e  m i n e  lease 

less t h a n  500 m f r o m  t h e  n o r t h e a s t  T a r t z h a r t  c l a ims  b o u n d a r y  

a n d  a n  i n t e n s e  a e r o m a g n e t i c  a n o m a l y  e x t e n d s  f r o m  t h e  s h o w i n g  

o n t o  t h e  c la ims  f o r  a t  l eas t  2 km. The claims are t h o r o u g h l y  

c o v e r e d  by o v e r b u r d e n  a n d  a promi  s i n g  t a r g e t  c a l l e d  Anomaly H,  

a d j a c e n t  t o  t h e  J o h n n y  u l t r a m a f i t e ,  h a s  n o t  y e t  b e e n  e x c a v a t e d .  

P i t t i n g  o n  t h e  s o u t h e r n  p o r t i o n  of  t h e  c l a i m s  i n  1981 h a s  

shown t h a t  A n o m a l i e s  F a n d  G are u n d e r l a i n  by  s c h i s t  a n d  s a m p l e  

c o n t a m i n a t i o n  is s u s p e c t e d  i n  t h a t  area. 

A o n e  week p r o g r a m  o f  b u l l d o z e r  t r e n c h i n g  or r o t a r y  

d r i l l i n g  is recommended t o  e x p o s e  a n d  e v a l u a t e  t h e  b e d r o c k  a t  

Anomaly H. 

R e s p e c t f u l  l y  s u b m i t t e d ,  

ARCHER, CATHRO & ASSOCIATES ( 1981 LIMITED 

R. J. Ca CI h r o ,  B.A.Sc. ,  P.Eng.  
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APPENDIX 1 

FIBRE DISPERSION SURVEYS 

THEORY 

Fibre dispersion surveys t ake  advantage of the f a c t  t h a t  chrysot i le  is chemically 

r e s i s t an t  t o  weathering and maintains  i t s  f ibrous i n t e g r i t y  during weathering and 

erosion. Thus, f ib re  can be de tec ted  i n  s o i l s  whether i t  i s  being dispersed by 

normal residual erosion i n  unglaciated areas ,  such as the Clinton Creek camp, o r  

by glacial  scouring. Experience has shown tha t  chrysot i le  f i b r e  is s o  much more 

res i s tan t  t o  weathering than i t s  hos t  serpent in i te  t h a t  i t  can be found i n  s o i l  

i n  areas tha t  are  devoid of obvious se rpen t in i t e  outcrops o r  t a lus ,  

In theory, the amount of f i b r e  i n  the  so i l  should be d i r ec t ly  proportional 

t o  the amount of underlying minera l iza t ion ,  since the bulk of the f i b r e  occurs 

in simple veins tha t  break a p a r t  r e a d i l y  when subjected t o  weathering. Like 

conventional geochemical surveys,  however, simple dispersion pat terns  and s t rongly 

anomalous contrasts only occur around buried f i b r e  occurrences t h a t  a r e  covered 

by simple soi l  profiles.  TJV sampling has shown t h a t  a l l  se rpent in i te  bodies 

contain f ibre  and tha t  even those  t h a t  a r e  apparently unrnineralized have a low 

background level t ha t  is de tec tab le  i n  s o i l .  

Fibre veins pinch and swel l ,  and & r e  usually divided along t h e i r  length by 

a central parting. Weathering of chrysot i  l e  mineral iza t ion  f r ees  f i b r e  veins from 

the walls a n d  breaks t h e i r  causing the veins t o  d is in tegra te  i n t o  rod- 

shaped fragments called f i b r e  bundles ( o r  spicks) .  Further weathering wil l  cause 

these bundles to  s p l i t  lengthwise i n t o  thinner  strands called f i b r i l s .  Experience 

has shown t h a t  individual f i b r i l s  a r e  unusually strong and tha t  they wil l  seldom 

break transversely, a1 though they can spl i t  1 ongi tudinal l y  in to  thinner  f i b r i  1 s. 



( 
In s o i l s ,  the longest f i b r i l s  r e f l e c t  t he  maximum width of veins between part ings,  

but seldom the distance between the  vein walls .  

Much of what is known about t h e  r e l a t ionsh ip  between length and quant i ty  in 

a  f i b r e  deposit has,come from mi l l ing  p rac t i se .  TJV has assumed tha t  the weathering 

of f i b r e  i s  analagous t o  the  mi l l ing  of f i b r e  t o  produce a  commercial blend of 

lengths.  Milling experience has shown t h a t  f i b r e  lengths in a  deposit a r e  inversely 

proportional t o  the quant i ty  of s h o r t  f i b r e s ,  and t h a t  the to t a l  quantity of f i b r e  

in the  rock i s  roughly proportional t o  f i b r e  length. This suggests tha t ,  under 

most conditions, the number of f i b r e  veins t h a t  develop i n  a block of se rpen t in i t e  

is  f a i r l y  constant and t h a t  t he  main va r i ab le  i s  f i b r e  length (vein thickness).  

T h u s ,  i f  conditions a re  favourable ,  longer  f i b r e s  will form i n  many o f  the  f rac tures ,  

thereby increasing both the  average length (and value) as well as the proportion 

I 
of t h e  rock that is  f i b r e  (ore) .  When conditions a r e  unfavourable, only shor t  

f i b r e  will  form and the t o t a l  f i b r e  content  of the rock will  remain low. The va l id i ty  

of this  concept is confirmed by t h e  f a c t  t h a t  long f ib res  a re  seldom found i n  lower 

grade ores. 

The laboratory technique and i n t e r p r e t a t i o n  methods used by TJV have been designed 

t o  ident i fy  samples t h a t  contain longer  f i b r e s  and, by def in i t ion ,  have a  b e t t e r  

probabi l i ty  of having been derived f r ~ m  commercial mineralizat5on. Most commercial 

deposi ts  contain abundant 6.5 mm f i b r e .  For example, Group 5 specif icat ions s t i p u l a t e  

t h a t  about 20% must exceed t h a t  length.  Since 6.5 mrn f i b res  a re  rare  i n  TJV samples 

and have only been found i n  samples co l lec ted  near important occurrences, t h a t  

length has been chosen a s  an important threshold i n  f i b r e  dispersion surveys. 



POINT VALUES 

In the  TJV sampling, i t  has been found t h a t  most samples contain l e s s  than 

100 f i b r e s  and t h a t  quan t i t i e s  exceeding 10,000 f i b r e s  a r e  only obtained when 

sampling has encountered a  f i b r e  mat. A f i b r e  mat i s  f a i r l y  uncommon i n  TJV 

sampling, e i t h e r  because the  sample cannot be co l lec ted  deep enough o r  because 

there i s  i n s u f f i c i e n t  f i b r e  i n  bedrock. Al te rna t ive ly ,  some s o i l s  a r e  too mixed . 

by sol i f l u c t i o n  t o  permit the  development of a  mature p ro f i l e .  As a r e s u l t ,  most 

samples do not conta in  enough f i b r e s  t o  be sure  t h a t  t h e  longest  f i b r e  present i n  

the  bedrock source  a r e  represented. 

For example, t h e  p robabi l i ty  of co l lec t ing  a  f i b r e  6.5 mm long i n  so i l  over 

asbestos veins containing some f i b r e s  6.5 mm long is  high i f  the  sample contains 

over 10,000 f i b r e s  (a f i b r e  mat) but i s  poor i f  the  sample contains only 10 f ib res .  

i To overcome this  d i f f i c u l t y ,  a  "point" value i s  ca lcu la ted  by the  laboratory 

a t  Kamloops which u t i l i z e s  standard re la t ionsh ips  between f i b r e  lengths and quan t i t i es  

and g rea t l y  s imp l i f i ed  the  in te rpre ta t ion  of s o i l  r e s u l t s .  

By permit t ing t h e  comparison of samples containing d i f f e r e n t  quan t i t i e s  of f i b r e ,  

the points  help  t o  overcome the  f i e l d  d i f f i c u l t y  of co l l ec t i ng  samples of uniform 

qua1 i t y .  

Using t he  example quoted above, the  sample con ta in ing  10 f i b r e s  and a  longest  

f i b r e  of 3.2 rmn would have t h e  same point  s c o r e  (50  po in t s )  a s  t h e  f i b r e  mat sample 

with 10,000 f i b r e s  and a  maximum length of 6.5 mm. A poin t  score  of 50 seems t o  

be a  good th resho ld  va lue  s i nce  near ly  a l l  s o i l s  t e s t e d  from commercial-grade 

asbestos showings have scores  of 50 o r  more. 



Field test ing of t h i s  method in.1981 showed tha t  i t  loses  i t s  s t a t i s t i c a l  

va l id i ty  once the number of f i b r e s  i n  t he  s o i l  fa1 1s  t o  a low level .  For example, 

a so i l  sample containing only th ree  f i b r e s  wil l  give a point score of 34 i f  the  

longest f ib re  is 2 mm long, but a much higher score of 75 i f  the longest f i b r e  

measures 3 rrun. 

To overcome this weakness, i t  was necessary t o  r a t e  samples according t o  the 

number of f ibres  present by adding a s u f f i x  t o  the  point number. Points with an 

"a'' suf f ix  have the  highest r e l i a b i l i t y  and those marked "d" the lowest, as  shown. 

be1 ow: 

Suff ix Fibre quanti tylsampl e 

a more than 100 f i b r e s  

b 10 t o  99 f i b r e s  

4 t o  9 f i b r e s  

1 t o  3 f i b r e s  

Samples with quantity "a" a r e  usua l ly  col lected where s o i l s  a r e  thinnest  over 

ultramafites.  Soi ls  w i t h  "d" r a t ings  general ly  f r inge  ultrarnafite bodies, contain 

spurious f i b r e  because of contamination, o r  r e f l e c t  deeper and more complex over- 

burden profi les .  For a given u l t r amaf i t e ,  scores derived from "a" s o i l s  and from 

"d" s o i l s  will be roughly s imi l a r  b u t  t he  "d" scores wil l  be more e r r a t i c .  S t a t i s t i c s  

show t h a t  over 90% of a l l  "d" scores  were l e s s  than 50 points and f i b r e s  3 m o r  

more i n  length seldom occur i n  "d" s o i l s .  A graph of point value frequencies f o r  

each quantity suff ix  is shown on Figure 2 on the following page. 



POINT VALUE FREQUENCIES 

Quantity suffixes No. of samples 

a 394 

b 512 

c 378 :- 

d 9 16 - 
TOTAL 2 2 0 0  





Vol ume: 

Rock Types: 

Profile: 

Location: 99+00 N, 86+00 E 

18  cu.m Size: 2.3 m deep, 6.0 m long, 1.5 m wide 

a) Soi 1 fragments: Graphitic Schist 

b) Bedrock: Graphitic schist 

0.0 - 0.1 m . . .Clrganic 
0.1 - 0.3 m . . .Brown silty clay with graphitic schist 

fragments 

0.3 - 2.0 m ... Highly weathered black graphitic schist 
2.0 - 2.3 m ... Eedr0ck:Black graphitic schist, 

moderate folding 

Comments: 

L@UTZHAeT EXCAVATClR # -2- 

Date: Aug. 9,1981 

Locat i on: 98-1-00 N, 86+00 E 

Volume: 84 cu.m Size: 7.0 m deep, 6.0 m long, 2.0 m wide 

Rock Types: a) Soil fragments: Graphitic schist 

b) Bedrock: Black graphitic schist 

Profile: 0.0 - 0.1 m . ..Organic 
0.1 - 6.0 m . . .Probable bedrock: highly weathered black 

graphitic schist 

6.0 - 7.0 m ... Bedrock: black graphitic schist 

Comments: 



IeELzHeSI,ExcgyqI~B_rrL # -3, 

Date: Aug. 9,1981 I 

L o c a t i o n :  97+00 N,  86+00  E 
I 

Volume: 32 cu.m S i z e :  3.5 m d e e p ,  6.0 m l o n g ,  1.5 m w i d e  

Rock Types:  a )  Sail  f r a g m e n t s :  G r a p h i t i c  s c h i s t  

b )  B e d r o c k :  G r a p h i t i c  s c h i s t  

P r o f i l e :  0.0 - 0.1 m ... O r g a n i c  

0.1 - 0 . 4  m ... Brown s i l t y  c l a y  

0.4 - 3.0 m ... H i g h l y  w e a t h e r e d  b l a c k  g r a p h i t i c  s c h i s t  

3.0 - 3.5 m ... B e d r o c k : b l a c k  g r a p h i t i c  s c h i s t ,  s m a l l  

a m o u n t s  of  q ~ r a r t z  a n d  mica 

Comment 5: 

V o l  ume : 

Rock Types:  

F'rof i le: 

L o c a t i o n :  93+00  N, 8 6 + 0 0  E 

7 r  c u .  m S i z e :  7.0 m d e e p ,  5.0 m l o n g ,  1.0 m w i d e  

a )  Soi 1 f r a g m e n t s :  Q u a r t z - g r a p h i t e  s c h i s t  

b) B e d r o c k :  G r a p h i t e  s c h i s t  

0.0 - 0.1 m ... O r g a n i c  

0.1 - 6.5 m . . . G r e y  si 1 t y  c l a y  w i t h  f r a g m e n t s  o f  g r e y  

q u a r t z - g r a p h i  t e  s c h i s t  

6.5 - 7.0 m . . . H i g h l y  w e a t h e r e d ,  w e l l  f o l d e d  g r e y  

q u a r t z - g r a p h i  t e  s c h i s t  - p r o b a b l y  

b e d r o c k  

Comments: 



TARTZHART EXCAVATOR PIT # -3- ....................... 
Date: Aug. 10,1981 

Vol ume: 

Hock Types: 

Profile: 

Location: 92+50 N, 86-1-00 E 

9 cu.m Size: 2.0 m deep, 3.0 m long, 1.5 m wide 

a) Soil fragments: Quartz-muscovite-sericite schist 

b) Bedrock: Did not reach 

0.0 - 0.1 m . . .Organic 
0.1 - 2.0 m . . .Light-brown, highly weathered quartz- 

muscovi te-seri ci te schist 

Comments: Ground too frozen to dig further 

Val ume: 

Hock Types: 

Prof i 1 e: 

Location: 92+00 N, 86-1-00 E 

15 cu.m Size: 3.0 m deep, 5 . 0  m long, 1.0 m,wide 

a) Sail fragments: Graphite schist,quartz-muscovite- 

sericite schist 

b) Bedrock: Did not reach 

0.0 - 0.1 m . . .Organic 
0.1 - 3.0 m ... Brown silty clay with fragments of 

graphite schist and quartz-muscovite- 

sericite schist (10 cm) 

Comments: Frozen ground 



L A ~ L I ~ A R L - E X C ~ Y ~ I P E _ e l p  # 2- 

Date: Aug. 10,1981 

Location: 93+50 N, 86+00 E 

Volume: 10 cu.m Size: 2.5 m deep, 3.0 m long, 1.5 m wide 

Hock Types: a )  S o i l  fragments: Qua r t z - se r i c i t e  s c h i s t  

b )  Bedrock: D id  no t  reach 

Prof  i 1 e: (3. O - 0.1 m . . .Organic 

0.1 - 2.5 m . . .Brown c l a y  w i t h  fragments o f  quartz-  

s e r i c i t e  s c h i s t  (10 cm) 

Comments: Frozen ground 

TARTZHART EXCAVATOR FIT # -8- ....................... 

Date: Aug. 11,1981 

Location: 96+50 N, 06-1-00 E 

Volume: 40 cu.m Size: 4.0 m deep, 5.0 m long, 2.0 m wide 

Hock Types: a )  S o i l  fragments: Black g r a p h i t i c  s c h i s t  

b )  Bedrock: Did no t  reach 

P r o f i l e :  (3.0 - 0.1 m ... Organic 

0.1 - 4.0 m ... H igh ly  weathered b lack  g r a p h i t i c  s c h i s t  

Comments : 



L B E Z ~ ~ B S L , ~ X G f i Y B I ~ E - ~ i I  # -9- 

D a t e :  Aug. 1 1 , 1 9 8 1  

L o c a t i o n :  93+50  N, 8560 E . 

Volume: 30 cu.m S i z e :  3.0 m d e e p ,  5.0 m l o n g ,  2.0 m w ide  

Rock Types:  a )  Soi l  f r a g m e n t s :  G r a p h i t i c  s c h i s t  

b )  Bedrock :  G r a p h i t i c  s c h i s t  

P r o f i l e :  0.0 - 6 . 1  m ... O r g a n i c  

0 . 1  - 0.3 m . . .Brown si 1 t y  c l a y  

0 .3  - 3.0 m . . .Bed rock :  h i g h l y  w e a t h e r e d ,  m o d e r a t e l y  

f o l d e d  g r e y  g r a p h i t i c  s c h i s t  

Comment s: 

T B ~ T Z H S R T  E ~ C A V S T O R  m # -lg 

D a t e :  Aug. 1 1 , 1 9 8 1  

L o c a t i o n r  93+50  N ,  85+00 E 

Volume: 4 8  cu.m S i z e :  4.0 m deep ,  6.0 m l o n g ,  2.0 m wide  

Hock Types:  a )  Soi 1 f r a g m e n t s :  G r a p h i t i c  s c h i s t  

b )  Bedrock :  Did n o t  r e a c h  

P r o f i l e :  0.0 - O. 1 m ... O r g a n i c  

0.1 - 4 .0  m . . . H i g h l y  w e a t h e r e d  b l a c k  g r a p h i t i c  s c h i s t  

Comments: Ground too  f r o z e n  t o  d i g  f u r t h e r  



L B S L Z ~ A S L , E Z G f i Y f i I G B - ~ L ~  # -11 

Date: Aug. 11,1981 

Location: 93+50 N, 84+00 E 

Volume: 30 cu.m Size: 3.0 m deep, 5.0 m long, 2.0 m wide 

Hock Types: a) Soi 1 fragments: Quartz-muscovite schist, graphitic 

schist 

b )  Bedrock: Quartz-muscovite schist 

Profile: 0 . C )  - 0.1 m . . .Organic 
0.1 - 0.3 m ... Black humus-rich soil 
0.3 - 2.5 m . . .Highly weathered, orange-brown quartz- 

muscovite schist and graphitic schist 

2.5 - 3.0 m ... Bedrock:highly weathered,brown quartz- 

muscovite schist 

Comments: Graphitic schist frayments-probably derived from uphill 

TAUTZHSRT EXGeYgYJoli' # -12 

Date: Aug. 11,1981 

Location: 93+00 N, 84i-00 E 

Volume': 78 ccr. m Size: 6.5 m deep, 6.0 m long, 2.0 m wide 

Hock Types: a) Soil fragments:CJuartr-muscovite and graphitic schist 

b )  Bedrock: Quartz-muscovite-sericite schist 

9 - 
Profile: 0.0 - 0.1 m ... Organic 

0.1 - 2.0 m . . .Light-brown silty clay with quartz- 

muscovite schist fragments and some grey 

clay with graphitic schist fragments 

2.0 - 6.0 m ... Highly weathered,light orange-brown 
quartz -muscovi te-seri ci te schist 

6.0 - 6.5 m ... Bedrock:grey-brown quartz-muscovite- 

sericite schist 



IeEIZHARL-EXC~Y~I~E-FLI # -13 

Date: Aug. 12,1981 

Location: 95+50 N, 86400 E 

Volume: 84 cu,m Size: 7.0 m deep, 6.0 m long, 2.0 m wide 

Rock Types: a) Soil fragments: Graphitic schist 

b) Bedrock: Did not reach 

Profile: 0.0 - 0.1 m ... Organic 
0.1 - 1.0 m ... Grey clay with fragments of graphitic 

schist 

1.0 - 7.0 m ... Highly weathered grey graphitic schist 
fragments 

Comments: 

IAEIZHGEI,EZG~YGIEE_PrL # -14 

Date: Aug 12 ,1981 

Location: 96+00 N, 86+00 E 

Volume: 35 cu.m Size: 3.5 m deep, 5.0 m long, 2.0 m wide 

Rack Types: a) Soil fragments: Graphitic schist 

b) Bedrock: Did not reach 

Profile: 0.0 - 0.1 m . . .Organic 
0.1 - 0.5 m . . .Br-own silty clay with graphitic schist 

fragments 

0.5 - 3.5 m , .,Highly weathered grey graphitic schist, 

moderate folding 

Comment 5 :  



I9BIZY45L-ExG9YBIQB_plL # -12 

D a t e :  Aug 1 2  ,1981 

L o c a t i o n :  9 5 + 5 0  N ,  €37+00 E 

Volume: 30 cu.m S i z e :  6.8 m d e e p , .  5.0 m l o n g ,  1.0 m w i d e  

Hock Types :  a )  Soil  f r a g m e n t s :  G r a p h i t i c  s c h i s t  

b) Bedrock :  Q u a r t z - m u s c o v i  t e  s c h i s t  

P r o f i l e :  0.0 - 0 . 1  m . . . O r g a n i c  

0.1 - 1 . 0  m ... Brown s i l t y  c l a y  w i t h  f r a g m e n t s  o f  

g r a p h i t i c  s c h i s t  

1.0 - 3.0 m ... H i g h l y  w e a t h e r e d  b l a c k  g r a p h i t i c  s c h i s t  

3. O - 6.0 m . . . B e d r a c k :  h i g h l y  w e a t h e r e d ,  orange-brown 

q u a r t z - m u s c o v i t e  s c h i s t  

Comments: 

LGELZEfiEL-EXGBYBLGE-~ZI # -4.6 

D a t e :  Aug 12 ,1981 

L o c a t i o n :  9 6 + 0 0  N ,  8 7 + 0 0  E 

Volume: 35 cu.m S i z e :  7.0 m d e e p ,  5.0 m l o n g ,  1.0 m w i d e  

Rock T y p e s :  a) S o i l  f r a g m e n t s :  G r a p h i t i c  s c h i s t  

b)  Bedrock :  G r a p h i t i c  s c h i s t  

P r o f i l e :  0.0 - 0.1 m ... O r g a n i c  

0.1 - 1 . 0  m ... Brown s i l t y  c l a y  w i t h  g r a p h i t i c  s c h i s t  

f r a g m e n t s  

1.0 - 7.0 m . . . B e d r o c k :  h i g h 1  y  w e a t h e r e d  b l a c k  g r a p h i t i c  

s c h i s t  

Comments: 



14BLZUfiHI-EZE~YfiLEE-ELI # A Z  
Date: Aug 12 ,1981 

Location: 92+50 N, 84+00 E 

Volume: 30 cu. m Size: 4.0 m deep, 5.0 m long, 1.5 m wide 

Rock Types: a) Soil fragments: Black biotite schist 

b) Bedrock: Black biotite schist 

Profile: 0.0 - 0.1 m . .,Organic 
0.1 - 0.4 m ... Brown loamy soil 
0.4 - 1.3 m ... Dark brown mica-rich (biotite) soil 

1.3 - 4.0 m .. .Bedrock:highly weathered black biotite 

schist 

Comments: 

Val ume: 

Rock Types: 

Profile: 

Location: 92400 N, 84+00 E 

40 cu.m Size: 4.0 m deep, 5.0 m long, 2.0 m wide 

a) Soi 1 fragments: Graphitic schist 

b )  Bedrock: Graphitic schist 

0.0 - 0.1 m . ..Organic 
0.1 - 0.7 m ... Brown loamy soil 
0.7 - 2.0 m . . .Highly weathered blue-black graphitic . 

schist 

2.0 - 4,0 m . . .Bedrock:highly weathered graphitic 

schist 

Comments: 



LSBI7HABL-EXCSYALQE-~LL # A? 

Date: Aug 13 ,1981 

Location: 94+25 N, 75+00 E 

Volume: 10 cu.m Size: 2 . 0  m deep, 5.0 m long, 1.0 m wide 

Rock Types: a) Soil fragments: Graphitic schist,quartz-muscovite 

schist 

b) Bedrock: Did not reach 

Profile: 0.0 - 0.1 m . . .Organic 
0.1 - 0.8 m ... Black soil with graphitic schist 

fragments (5 cm) 

0.8 - 2.0 m . . .Orange-brown clay with fragments of 

quartz-muscovi te schist (5 cm) 

Comments: 

L%IBTZHARL EXCCiYATOR # -29 

Date: Aug 13 ,1981 

Location: 93+50 N, 74i-50 E 

Volume: 6 cu.m Size: 1.5 m deep, 4.0 m long, 1.0 m wide 

Hock Types: a) Soil fragments: Graphitic schist 

b) Bedrock: Did not reach 

Profile: 0.0 - 0.1 m . ..Organic 
0.1 - 0.3 m ... Dark brown humus-rich soil 
0.3 - 1.5 m ... Black clay with graphitic schist frays. 

Comments: Ground too frozen to dig further 



LBELZHBSL-E~~4Y4LQS-~~I # -21 

Date: Aug 13 ,1981 

Location: 95+00 N, 76+50 E 

Volume: 30 cu.m Size: 3.0 m deep, 5 .0  m long, 2.0 m wide 

Rock Types: a) Soil fragments: Graphitic schist 

b) Bedrock: Graphitic schist 

Profile: 0.0 - 0.1 m ... Organic 
0.1 - 0.3 m ... Brown loamy soil with graphitic schist 

fragments 

0.3 - 3.0 m ... Highly weathered black graphitic schist 

Comments: Ground frozen 

jXIXLZHBHT EXCAVBTOH P I T  # -22 

Date: Aug 14 ,1981 

Location: 94+00 N, 74+00 E 

Volume: 30 cu.m Size: 6.0 m deep, 5.0 m long, 1.0 m wide 

Rock Types: a) Soil fragments: Graphitic schist,quartz-muscovite 

b )  Bedrock: Did not reach 

Profile: 0.0 - 0.1 m ... Organic 
0.1 - 6.0 m ... Black clay with graphitic schist and 

quartz-muscovite schist fragments ( 5  cm) 

Comments: Frozen ground 



Vol ume: 

Hock Types: 

F'rof i le: 

TARTZHAH~ EXCAVATOR F' IT # -2s 

Date: Aug 14 ,1981 

Location: 94+00 N, 72+OQ E 

1 0  cu.m Size: 2.0 m deep, 5.0 m long, 1.0 m wide 

a) Soil fragments: Quartz-graphi te gneiss 

b) Bedrock: Did not reach 

0.0 - 0. 1 m . . .Organic 
0.1 - 0.4 m ... Black humus-rich soil 
0.4 - 2.0 m . . .Black clay with quartz-graphite gneiss 

boulder 

Comments: Frozen ground 

Datee Aug 1 

Vol ume: 

Hock Types: 

Profile: 

Comments: 

ZeBIEHAEZ-EZc4Y~IQF_PrL # -24 

4 ,1981 

Location: 93+50 N, 72+Q0 E 

45 cu.m Size: 6.C) m deep, 5.0 m long, 1.5 m,.wide 

a) Soil fragments: Chlorite schist and limestane 

b )  Bedrock: Did not reach 

0.0 - 0.1 m . . .Organic 
U.l - 0.3 m . . .Dark brown humus-rich soil 
0.3 - 1.0 m ... Green clay with chlorite schist frags. 
1.0 - 6.0 m . . .Black-green clay with chlorite schist 

fragments and grey-white limestone 

baulder at 4 m 

Frozen ground 
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I am a r e g i s t e r e d  p r o f e s s i o n a l  engineer  i n  B r i t i s h  Columbia and 
Yukon T e r r i t o r y .  

I have superv ised  t h e  work descr ibed i n  t h i s  r e p o r t .  
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R.J. Cathro, B.A.Sc., P.Eng. 
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Statement of Expenditures 
Trenching and P i t t i ng  

Tar tzhar t  25 and 27-38 Claims 
May 25, 1982 

Ibex Contracting Ltd. - cont rac t  excavator $6,016 .OO 

Trans North Air - cont rac t  Bell 47 G3/B2 
he1 icopter  a t  $322/hour including fuel  - 7 hours 2,254.00 

Total 
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