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The fol lowing geo log ica l  report was prepared a s  a j o i n t  
r e p o r t  f o r  New World Jade  Ltd.  and F a r  N o r t h  J a d e  Ltd .  
Upon submission a s  an assessment report f o r  F a r  North 
Jade  L t d .  c e r t a i n  p o r t i o n s  d e a l i n g  w i t h  New Worlds 

p r o p e r t y  have been omi t ted  t o  protect  t h e  i n t e r e s t s  of 
t h a t  coinpiny. N o  information of a g e n e r a l  n a t u r e  o r  

information d e a l i n g  s p e c i f i c a l l y  w i t h  F a r  fiToLrth J a d e  
L t d  has  been omit ted.  

Barry P r i ce ,B .Sc , ,M.Sc . ,  
Geologis t  
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I n  May 1 9 7 2 ,  Manex P l i n i n g  was a p p z o z c h e d  b y  r'r. 

L.D,  Ba,rll[Far N o r t h  J a d e  L t d . ]  r e g a r d i n g  t h e  f e a s i b i l i t y  

of t h e  g e o l o g i c a l  m a p p i n g  o f  F a r  North's j a d e  p r o p e r t y  

o n  P 4 t .  O g d e n .  D u r i n g  J u n e ,  New W o r l d  J a d e  L t d . ,  owners 

o f  t h e  p r o p e r t y  a d j a c e n t  t o  t h a t  o f  Mr. B a r r ,  a g r e e d  t o  

a j o i n t l y - f i n a n c e d  g g o l o c j i c a l  s t u d y  o f  j a d e  d e p o s i t s ,  i n -  

c l u d i n g  g e o l o g i c a l  n a p p i n g ,  p e t r o g r a p h i c  s t u d i e s ,  r e c o n -  

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

r e q u i r e d .  

T h e  w r i t e r  commenced t h e  p r o j e c t  o n  A u g u s t  1, 
1 9 7 2 ,  a n d . f i e l d  w o r k  was c o m p l e t e d  S e p t e m b e r  7 ,  1 9 7 2 .  
S l i g h t l y  m o r e  t i m e  was s p e n t  o n  N e w  b i o r l d ' s  p r o p e r t y .  

S e v e r a l  new s i g n i f i c a n t  j a d e  O c c u r r e n c e s  were l o c a t e d  

by  t h e  w r i t e r  a n d  t h e  o w n e r s  o f  b o t h  p r o p e r t i e s .  A 1 1  
known j a d e  o c c u r r e n c e s  were m a p p e d ;  s e v e r a l  o c c u r r -  

e n c e s  were d r i l l e d  [ X - r a y  a n d  p a c k s a c k ] ,  n u m e r o u s  s a m p l e s  

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

32  f r a c t i o n a l  a n d  f u l l - s i z e d  c l a i m s  were s t a k e d  t o  c o v e r  

s t r a t e g i c  a r e a s .  

T h e  ivlt. Ogden j a d e  o c c u r r e n c e  i s  o n e  o f  a 

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

r o c k s  i h t r u d i n g  Cache C r e e k  G r o u p  r o c k s  a l o n g  o r  a s s o c -  

i a t e d  w i t h  m a j o r  f a u l t  z o n e s .  The f o l l o w i n g  map [ f F g . L l ]  

i l l u s t r a t e s  t h e  f a u l t / z o n e s  a n d  n e p h r i t e  j a d e  o c c u r r e n c e s  

i n  B. C.' 

C 
. . .  

. . .  " - ., _ _  -. , . . . -  . . . . . . .  ._ ..,... . .  * .  
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I1 - L O C A T ' I O N  AND ACCESS 

L o c a t i o n  a n d  access  o f  b o t h  F a r  N o r t h  a n d  New 

! ; lor ld  J a d e  p r o p z r t i c s  a r e  sho\.dn i n  f i g u r e s  li.2 a n d  k3 a n d  

a r e  well d e s c r i b e d  by  L .  D, B a r r  [1971]; h i s  t e x t  i s  

r e p r o  d u c e d b e  1 o !rl : 

'' Mount  Ogden  i s  l o c a t e d  i n  t h e  O m i n e c a  M o u n t a i n s  o f  
n o r t h  c e n t r a l  B r i t i s h  C o l u m b i a ,  a p p r o x i m a t e l y  1 9 5  
m i l e s  n o r t h w e s t  o f  P r i n c e  G e o r g e  a n d  9 0  m i l e s  n o r t h -  
e a s t  o f  S m i t h e r s .  T h e  n e a r e s t  s e t t l e m s n t s  a r e  T a k l a  
L a n d i n g ,  25  m i l e s  t o  t h e  s o u t h  o n  T a k l a  L a k e ,  a n d  
G e r m a n s e n  L a n d i n g ,  4 5  miles  t o  t h e  west.  B o t h  a r e  
e x t r e m e l y  s m a l l  c o m m u n i t i e s ,  a n d  b o t h  a r e  r e l a t i v e l y  
i s o l a t e d  [ a l t h o u g h  t h e  n o r t h e r n  e x t e n s i o n  o f  t h e  
P a c i f i c  G r e a t  E a s t e r n  R a i l w a y  i s  now t a k i n g  i t  
t h r o u g h  T a k l a  L a n d i n  1: G e r m a n s e n  L a n d i n g  c o n n e c t s  
w i t h  Fozt S t .  James ? w h e r e  t h e  p a v e m e n t  e n d s ]  b y  
1 4 0  m i l e s  o f  s i n g l e - l a n e  g r a v e l  r o a d .  T h i s  r o a d  i s  
u s u a l l y  n o t  p l o w e d  i n  t h e  w i n t e r ,  a n d  s o  i s  c l o s e d  
f r o m  N o v e m b e r  t h r o u g h  l a t e  May i n  m o s t  y e a r s .  T h e r e  
i s  n o  r o a d  t o  P-lount O g d e n ,  a l t h o u g h  t h e r e  i s  a g o o d  
t r a c t o r  t r a i l  f r o m  t h e  m o u n t a i n  35 m i l e s  t o  a g r a v e l  
r o a d  w h i c h  p r e s e n t l y  e n d s  a t  a c o l l a p s e d  b r i d g e  a t  
Kenny  C r e e k .  T h i s  r o a d  c o n n e c t s  w i t h  t h e  G e r m a n s e n  
L a n d i n g  - F o r , t  S t .  James r o a d  a b o u t  1 0  m i l e s  s o u t h  
o f  G e r m a n s e n  L a n d i n g .  Commercial  t r u c k i n g  s e r v i c e s  
w i t h  v e h i c l e s  c a p a b l e  o f  c a r r y i n g  l o a d s  u p  t o  a p p r o x -  
i m a t e l y  20  t o n s  a r e  a v a i l a b l e  t h r o u g h o u t  t h e  area. 

T h e  l a k e  a t  t h e  b a s e  o f  M o u n t ' O g d e n  i s  s u i t a b l e  f o r  
f i x e d - w i n g  a i r c r a f t  w i t h  c a p a c i t i e s .  o f  u p  t o  2 ,800  
p o u n d s  i n c o m i n g  a n d  2 , 0 0 0  o u t g o i n g . '  S u c h  a i r c r a f t  
a r e  a v a i l a b l e  f o r  c h a r t e r  . a t  P r i n c e  G e o r g e ,  M a c k e n z i e ,  

, .  F o r t  S t .  James a n d  S m i t h e r s .  H e l i c o p t e r s  a r e  b a s e d  
a t  t h e s e  l o c a t i o n s  a s  w e l d - ,  a n d  d u r i n g  t h e  summzz  
m o n t h s  h e l i c o p t e r s  a r e  u s u a l l y  a v a i l a b l e  a t  G e r m a n s e n  

T h e  m'ost p r a c t i c a b l e  m e t h o d  of t r a n s p o r t i n g  s u p p l i e s  
7 .  a n d  p e r s o n n e l  t o  t h e  m i n i n g  p r o p e r t i e s  o n  t h e  moun-t- 

a i n  h a s  p r o v e n  t o  b e  b y  a i r ,  u s i n g - f i x e d - w i n g  a i r -  
c n a f t  t o  Ogden  l e k e  a n d  t h e n  h e l i c o p t e r s  t o  f e r r y  
t o '  t h e '  m o u n t a i n - t o p .  . T h e  most  p r a c t i c a b l e  way 'to 
move  l a r g e  t o n n a g e s  o f f  t h e  m o u n t a i n  h a s  p r o v e n  t o  
b e  b y  t r a c t o r .  ' A  C a t e r p L l l a r  13-OH 46A w a s  u s e d  
s u c c e s s f u l l y  f o r  t h i s ' p u r p o s e  b y . F a r  N o r t h  J a d e  Ltd ,  
i n  1 9 7 1 ,  . h a u l i n g  t o  Kenny  C r e e k  w h e r e . c o n n e c t i o n s  . -- 

. .  - L a n d i n g .  

were m a d e  y i t h  t r u c k s .  " . .  

. .  . .  
. .  
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FIG. tz. Map showing p o s i t i o n  of Mt, Ogden and 
Manson Creek - Germsnsen Landing loc- 
a t i o n  maps. Scale: 1 i n .  = 30 m i -  
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FIG. L3. Map of M t ,  Ogden a r e a  showing location of NEW 1?orld 
J a d e  and F a r  North Jade camps. 
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I n  1971, a " F o r e m o s t "  t r a c k e d  v e h i c l e  was used 

Had b y  New W o r l d  J a d e  t o  t r a n s p o r t  j a d e  t o  Kenny C r e e k .  

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

b ~ o u l d  h a v e  b z e n  e c o n o m i c a l l y  c o m p e t i t l v e  w i t h  t r a c t o r  

h a u l i n g .  

I11 - CLIMATE A N D  W O R K I N G  SEASON 

f l  

T e m p e r a t u r e s  i n  t h e  a r e a  r a n g e  f r o m  h i g h s  a p -  

p r o a c h i n g  9 0  d e g r e e s  i n  J u n e  a n d  J u l y  t o  lows o f  4 0  to 

50 b e l o w  z e r o  i n  m i d - w i n t e r .  M o n t h l y  m e a n  t e m p e r a t u r e s  

a r e  b e l o w  f r e e z i n g  f r o m  O c t o b e r  t h r o u g h  ' A p r i l .  A n n u a l  

p r e c i p i t a t i o n  e x c e e d s  1 0 0  i n c h e s .  S u m m e r s  a r e  g e n e r a l l y  

r a i n y ,  b u t  d r y  p e r i o d s  u p  to a m o n t h  i n  d u r a t i o n  a r e  n o t  

uncommon.  

T h e  u s e f u l  w o r k i n g  s e a s o n  o n  t h e  m o u n t a i n  r l i n s  

f r o m  l a t e  J u n e  t h r o u g h  O c t o b e r .  P r i o r  t o  l a t e  J u n e  c o n -  

d i t i o n s  a r e  t o o  muddy,  a n d  b y  l a t e  O c t o b e r  p e r m a n e n t  snow 

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

t h e  a r e a  by  m i d - J u l y .  

h e a v y  e q u i p m e n t  i n t o  t h e  a r e a  a c r o s s  a l l  m a j o r  s t r eams  

a n d  r i v e r s  i n  l a t e  A p r i l  b e f o r e  b r e a k u p ,  a s  t h e  c o m b i n a -  

1 
I t  i s  s o m e t i m e s  a d v i s a b l e  t o  move 

- 

t i o n  o f  a l a t e  s p r i n g  a n d  w e t  s u m m e r  c a n  c a u s e  water  

l e v e l s  t o  r e m a i n  t o o  h i g h  t o  p e r m i t  f o r d i n g  u n t i l  well 

i n t o  s u m m e r .  
\\ 

IV - C L A I M S  

A t  t h e  time o f  t h e  w r i t e r ' s  v i s i t  t o  t h e  p r o p -  

e r t y  19 f u l l - s i z e d  m i n e r a l  c l a i m s  a n d  6 p l a c e r  m i n i n g  

l e a s e s  were o w n e d  b y  New W o r l d  J a d e  a n d  22  m i n e r a l  c l a i m s  

I 

, . . . . . ... . .I . .____ . - ..,_ _ _  ... . .._ . 
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a n d  6 p l a c e r  m i n i n g  l e a s e s  b y  F a r  N o r t h  J a d e  L t d .  D u r -  

i n g  t h e  1972 seasgi l  1 0  f u l l - s i z e d  a n d  f r a c t i o n a l  n i n ~ r a l  

c l a i m s  wzre staked f o r  New b!cjrld J a d e  a n d  1 4  f u l l - s i z e d  
a n d  f r a c t i o n a l  c l a i m s  f o r  F a r  N o r t h  J a d e .  A c o m p l e t e  

l i s t i n g  o f  c l a i m  d a t a  i s  i n c l u d e d  i n  - t h e  A p p e n d i x .  S k e t -  

ches of  t h e  c l a i m  b l o c k s  a r e  s h o w n  i n  f i f j u r e s C i  a n d  C 3 .  

V - HISTORY OF FIT. O G D E N  J A G E  EXPLORATION 

N e p h r i t e  j a d e  was f i r s t  d i s c o v e r e d  o n  Mt. O g d e n  

b y  CJ,L. Owen a n d  S.E, P o r a y k o  o f  Planson C r e e k  d u r i n g  t h e  

s u m m e r  o f  1 9 6 7 .  A l l u v i a l  b o u l d e r s  were f o u n d  o n  n u m e r o u s  

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

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

t w o  of i t s  s m a l l  t r i b u t a r i e s  [ i n c l u d i n g  L e e  C r z e k ]  !-)ere 

e x p l o r e d ;  T h e  a l l u v i a l  m a t e r i a l  was m i n e d  i n  1 9 6 7 ,  1 9 6 8  

a n d  1969, when t h e  h i g h - g r a d e  " i n  s i t u "  s h o w i n g  was d i s -  

c o v e r e d  a n d  s t a k e d  b y  Owen a n d  P o r a y k o .  I n  1 9 6 8 ,  L. D .  
B a r r  l o c a t e d  t w o  p l a c e r  l e a s e s ,  o n  Ogden  C r e e k  [ a b o v e  

t h e  l e a s e s  o f  Owen a n d  P o r a y k o ] ,  a n d  t h r e e  l e a s e s  [ 1 9 0 9 ,  

1 9 1 0  a n d  1 9 1 1 1  o n  S q u a w k b i r d  C r e e k .  I n  1 9 6 9 ,  a f t e r  d i s -  

c o v e r i n g  j a d e  i n  p l a c e  o n  t h e  n o r t h e r n  p o r t i o n  - o f  t h e  

m o u n t a i n ,  t w e n t y - f o u r  m i n e r a l  c la ims  were s t a k e d  b y  F a r  

N o r t h  J a d e  L t d .  

p l a c e r  leases were l o c a t e d .  

[ B a r r ' s  c o m p a n y ]  a n d  f o u r  a d d i t i o n a l  

[ s e e  fig. 4 1 .  

D u r i n g  1 9 7 0 ,  N e w  W o r l d  J a d e  L T J a s  formed by Owen, 

P o r a y k o  a n d  G a l l e l i  R e s o u r c e s  o f  C a l g a r y  a n d  i n  1 9 7 1  t h e  

p r e s e n t  wire-saw was s e t  u p  t o  c u t  t h e  l a r g e r  b o u l d e r s  

i n t o  m a n a g e a b l e  p i e c e s .  F a r  N o r t h  J a d e  L t d .  m i n e d  p l a c e r  

a n d  " b o u l d e r "  j a d e  f r o m  i t s  p r o p e r t y  i n  1 9 6 9 ,  1 9 7 0  a n d  

1971. A s u m m a r y  o f  p r o d u c t i o n  f rom b o t h  m i n i n g  c j r n p s  

i s  a s  follows: 
_ _  
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12.5 t o n s  ) Placer  
) boulder  
) jadlv 

33 t o n s  

3 0  tons ) Kuan Yin 

36 t o n s  

5 t o n s  (black) - 
116.5 tons 

5 .  

, 
-4 .r 

d 

. 

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

m i n i n g  m e t h o d s ,  a n d  m a r k e t s ,  p r i c e s  a n d  u ses  were t a k e n  

from a r e c e n t  M.Sc. t h e s i s  b y  M r .  J o h n  Fraser [now LJ i th  

N o r a n d a  E x p l o r a t i o n  L t d .  3.  M r ,  F r a s e r  i s  v e r y  c o n v e r s a n t  

w i t h  a11 a s p e c t s  o f  j a d e  a n d  t h e  p r e s e n t  w r i t e r  c o u l d  n o t  

i m p r o v e  o n  t h e  p r e s e n t a t i o n  r e p r o d u c e d  be low:  I t  w i l l  

be n o t i c e d  t h a t  p r o d u c t i o n  f i g u r e s  f r o m  O g d e n  M t n ,  d o  n o t  

c o i n c i d e  w i t h  t h o s e  p u b l i s h e d  i n  t h e  B .  C .  M i n i s t e r  o f  

M i n e s  r e p o r t s ,  T h e g u r e s  s u p p l i e d  i n  t h e  p r e v i o u s  
'. . . s e c t i o n  were s u p b t i e d  b y  td.  L. Owen o f  N e w  t l o r l d  J a d e  

-----A,+ 

. 
a n d  arE t h e  c o r r e c t  figures. 

. .  

VI - PRODUCTION OF J A D E  IN B. c. 

. .  
. -  

. .  

'' A n n u a l  p r o d u c t i o n  f i g u r e s  for B r i t i s h  C o l u m b i a  neph- -  
r i t e  h a v e  S e e n  k e p t  s i n c e  1 9 5 9 ;  t h e s e  a r e  g r a p h i c -  
a l l y  p o r t r a y e d  i n  f i g u r e  2.  D u r i n g  t h e  p e r i o d  1 9 5 9  
to 1970 ,  a t o t a l  o f  5 9 6 , 3 9 4  p o u n d s  o f  n e  h r i t e  were 
p r o d u c e d  w o r t h  $5531,670 [ M . M . ,  1962-1970 'i . I n  1 9 7 0 ,  
d u e  l a r g e l y  t o  p r o d u c t i o n  f r o m  r e c e n t l y  d i s c o v e r e d  
" i n  s i t u "  d e p o s i t s ,  . t h e  q u a n t i t y  m i n e d  'was 2 6 2 , 6 0 2 '  
p o u n d s ,  a t e n f o l d  i n c r e a s e  o v e r  t h e  p r e v i o u s  y e a r .  

- 0  

. 
, 
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Source: Ann. Rep. of B.C. Min. of Mines and Pet. Rcs. 
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1 9 5 9  1960 1961 1962  1 9 6 3  19G4 1 9 6 5  1 9 6 6  1967  1 9 6 8  1 9 G 9  

- 2 5  0 , 0 0 0  

- 2 0 0 ;  0 0 0 

- 1 5 0 , 0 3 0  

- 100 ,000  

5 0 . 0 0 0  

0 
1 9 7 0  

Fig. . Nephrite production in British Columbia for the pcriod 1959 - 1970, inclusive. --.. 
!?UPROllUCED FROM Pl?.ASEIt, J.R., (1973) 



T a b l e  1 

N e p h r i t c  P r o d u c t i o n  f r o m  I l i n i n g  Divisions, B r i t i s h  Columbia 

Year 

15162 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

.1970 

l l i n  i ng 
D i v t s i o n  

Li 1 l o o e t  

Lilloo 2t 

L i l l o o e t  
0 n i n e  c a 

L i a r  d 
L i l  loo e t  
Omineca 

Liard 
L i  1 l o o e t  

Liard.  .. . 
L i l l o o e t  

L i a r d  
L i  1 l o o e t  
Omineca 

L i a r d  
L i  l l o o e t  
Omineca 

L i a r d  
L i l l o o e t  
Omineca 

Q u a n t i t y  
( I b . )  

56,935 

16,000 

10,337 
1,200 

2,000 

1,000 
4,129 

8,493 
3,140 

14,920 
5.240 

1,810 
42,095 
5,110 

5,825 
6 , 060 

14,447 

5,322 
14,280 

243,000 

V a l u e  
($1 

20,760 

15;.529 

11,404 
2 , 400 

2,000 

2,000. 
5 ,.2 49 

8,648 
4,577 

19,714 
4.627 

2,125 
83,899 
19,646 

11,960 
5,237 

25 , 438 

9,099 
27,583 

213,574 

Total Lo Date 
Q u a n t i t y  ( Ib.)  v a l u e  ($ )  

207,986 

218,323 
1 3  200 

2,000 

2 , 200 
222,452 

10 , 493 
225 , 592 

25 , 423 
230,832 

27,223 
272,927 

7,310 

33,048 

21,757 

38,370 
293,267 
264,757 

278,987 

72,490 

8 3 , 8 9 4  

2,000 

2,409 

89,143 
4,400 

10,64S 
93,720 

30 ,362  
98,347 

32,457 
182,245 

24,046 

44 , 447 

49,434 
187,433 

0 .  

53,546 
215,066 
263,058 

Source: Annual Reports, B r i t i s h  Columbia P l i n l s t e r  of  Mines and Petroleum 
Resources, 1962 - 1970. 
REPRODUCED FROM FRASER, J.R., (1973) . 
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U n d o u b t e d l y  p r o d u c t i o n  b i i l 1  c o n t i n u e  t o  i n c r e a s e  i n  
f u t u r e  y e a r s  a s  t h e  " i n  s i - t u "  d e p o s i t s  a r e  a b l e  t o  
p r o d u c e  l a r g e  q : ~ a n - t i t i e s  o I c o n s i s t e n t ;  q u a l i t y  n a - t e r -  
i a l  f o r  s u c h  p c t e n - t i a l  h i g h  v o l u m e  c o n s u m e r s  a s  the 

r 

, c o n s t r u c t i o n  i n d u s t r y .  

N e p h r i t e  p r o d u c t i o n  d a t a  f o r  t h e  L i l l o o e t ,  O n F n e c a  
a n d  L i a r d  i ' l i n ing  D i v i s i o n s ,  b ih i ch  e n c l o s e  a l l  or 
l a r g e  p o z t i o n s  o f  a r e a s  I ,  I 1  a n d  I I I : , ~ e s p e c t i v e l y ,  
f o r  - t h e  p e r i o d  1962 t o  1970 a r e  p r e s o n t e d  i n  T a b l e  1. I'  

I t  T h e  m e t h o d s  e m p l o y e d  i n  m i n i n g  " i n  s i t u "  n e p h r F t e  v a r y  
F r o m  d e p o s i t  t o  d e p o s i t ,  As w i t h  a n y  g e m s t o n e ,  t h e  
u l t i m a t e  g o a l  i s  to r e m o v e  t h e  maximum a m o u n t  o f  ma te r -  
i a l  w i t h  t h e  minimum a m o u n t  o f  p h y s i c a l  d a m a g e  t o  it; 
t h i s  i s  o f t e n  E d i f f i c u l t  t a s k  d u e  to t h e  h a r d n e s s  e n d  
e x t r e m e  t o u g h n e s s  o f  n e p h r i t e  a n d  t h e  f a c t  t h a t  i t  o f t e n  
o c c u r s  a s  d i s c o n t i n u o u s  l e n s e s  a n d  v e i n s  i n  m o d e r a t e l y  
t o  s t e e p l y  d i p p i n g  z o n e s .  F a c t o r s  i n f l u e n c i n g  t h e  
c h o i c e  o f  e x t r a c t i o n  m e t h o d  a r e  t h s  g e o m e t r y  o f  t h e  
d e p o s z t ,  t h e  t o p o g r a p h y  07 t h e  i n m e d i a t e  a r e a ,  t h e  
n a t u r e  o f  t h e  e n c l o s i n g  r o c k s  a n d  t h e  a c c e s s i b F l i t g  
o f  t h e  m i n e  site. 

S t r i p p i n g  t h e  o v e r b u r d e n  a n d  t h e  e n c l o s i n g  r o c k s  f rcm 
t h e  n e p h r i t e  p o d s  i s  u s u a l l y  a c c o m p l i s h e d  b y  u s i n g  
h e a v y  e q u i p m e n t  s u c h  a s  b u l l d o z e r s  a l t h o u g h  a t  o n e  
d e p o s i t  i n  - t h e  T a k l a  L a k e  a r e a ,  t h e  o v e r b u r d e n  L>/SS 

w a s h e d  a w a y  w i t h  h i g h  p r e s s u r e  w a t e r  j e t s  a n d  t h e  
h a r d e r  m a t e r i a l  i n  t h e  h a n g i n g  L d a l l  was b r o k e n  w i t h  
p n e u m a t i c  hammers  a n d  v e r y  l i g h t  e x p l o s i v e  c h a r g e s .  
Due to t h e  p o t e n t i a l  d a n g e r  o f  f r a c t u ; - i n g  t h e  n e p h r i t e ,  
e x p l o s i v e s  m u s t  b e  u s e d  s p a r i n g l y  a n d  w i t h  c a u t i o n .  
O n c e  t h e  n e p h r i t e  i s  e x p o s e d ,  i n d i v i d u a l  l e n s e s  o r  
l a r g e  f r a g m e n t s  a r e  e x t r a c t e d  w i t h  h e a v y  e q u i p m e n t  
o r  h y d r a u l i c  j a c k s  o r  t h e  n e p h r i t e  Is s a w n ,  i n  p l z i c e ,  
i n t o  e a s i l y  r e m o d e d  b l o c k s .  S e v e r a l  s m a l l  d i a m e t e r  
c o r e  s a m p l e s  a r e  u s u a l l y  t a k e n  f r o m  t h e  l a r g e  p i e c e s  
i n  o r d e r  t o  a s c e r t a i n  t h e i r  q u a l i t y .  T h e  e x t r a c t e d  
n e p h r i t e  i s  s a w n  i n t o  s m a l l e r  b l o c k s  t s  t r i m  waste 
o r  l o w  q u a l i t y  m a t e r i a l ,  t o  p r o v i d e  a n  e a s i l y  h a n d l e d  
p i e c e  a n d  t o  p r o v i d e  q u a l i t y  c o n t r o l ,  T h e  s a w i n g  i s  
a c c o m p l i s h e d  b y  m e a n s  o f  l a r g e  d i a m e t e r  d i a m o n d  sadtis, 
d i a m o n d  i m p r e g n a t e d  d r a g  saws or l a r g e  wire saws. I' 

.. . 
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VI11 - MARKETS 1- P F l I C E S  A N D  USES 

11  T h e  b u l k  o f  t h e  n e p h r i t e  p r o d u c z d  i n  B r i t i s h  C o l u m b i a  
. i s  e x p o r t e d  i n  a raw o r  s e m i - p r o c e s s e d  f o r m  t o  G e r n a n y ,  

J a p a n ,  Ta i \ i : an ,  Hang Kong ,  t h e  P e o p l e s  R e p u b l i c  o f  C h i n a  
a n d  t h e  U n i t e d  S t a t e s  o f  America, A s m a l l e r  t h o u g h  
s i g n i f i c a n t  a m o u n t 7  g e n e r a l l y  as t h i n  slzbs o r  s m a l l  
b l o c k s  w e i g h i n g  5 p o u n d s  o r  less, i s  s o l d  l o c a l l y  
t h r o u g h  r e t a i l  o u t l e t s  t o  c o l l e c t o r s  a n d  a m a t e u r  l a p i -  
d a r i z s .  

P r i c e s  f o r  n e p h r i t e  a r e  v a r i a b l e  a n d  a r e  d e p e n d e n t  u p o n  
c o l o u r ,  c o m p e t e n c y ,  p u r i t y  a n d  a m o u n t  o f  p r o c e s s i n g  
t h a t  h a s  g o n e  i n t o  p r e p a r i n g  t h e  m a t e r i a l  f o r  s a l e .  
H i g h  q u a l i t y  n e p h r i t e  h a s  a u n i f o r m  g r e e n  c o l o u r ,  v e r y  
few f r a c t u r e s  a n d  v e i n s  o f  c r o s s  f i b e r  t r e m o l i t e  a n d  a 
low c o n t e n t  of i m p u r i t i e s  s u c h  a s  m a g n e t i t e ,  c h r o m i t e  
a n d  c h l o r i t e .  B o t r y o i d a l  n e p h r i t e  a n d  " m u t t o n  f a t "  
j a d e  o r  w h i t e  n e p h r i t e ,  t w o  e x t r e m e l y  r a r e  v a r i e t i e s ,  
command e x c e p t i o n a l l y  h i g h  p r i c e s .  Medium a n d  s a l e c t  
g r a d e s  o f  n e p h r i t e  r a n g e  i n  p r i c e  f r o m  $4 .00  t o  $ 2 0 . 0 0  
p e r  p o u n d  a n d  i n  r a r e  i n s t a n c e s  t h e  p r i c e  may b e  a s  h i g h  
a s  $100.00 p e r  p o u n d .  
r a n g e  o f  $0.50 t o  $ 2 . 0 0  p e r  p o u n d .  

A t  p r e s e n t ,  t h z  m a j o r  u s e r s  o f  n e p h r i t e  a r e  t h e  manu- 
f a c t u r e r s  o f  j e w e l r y ,  c a r v i n g s  a n d  n o v e l t i e s .  T h i s  
m a r k e t  w i l l  a c c o u n t  f o r  a v e r y  s m a l l  p e r c e n t a g e  o f  t h e  
t o t a l  n e p h r i t e  s a l e s  i f  a p p l i c a t i o n s  c a n  b e  d e v e l o p e d  
i n  t h e  c o n s t r u c t i o n  i n d u s t r y .  T h e  n e p h r i t e  p r o d u c e r s  
e n v i s i o n  t h e  use o f  t h i s  m a t e r i a l  f o r  i n t e r n a l  a n d  ex-  
t e r n a l  b u i l d i n g  f a c i n g ,  c o u n t e r  t o p s ,  f l o o r  t i l e s  a n d ,  
i n  t h e  c r u s h e d  f o r m ,  f o r  t e r r a z z o  f l o o r s .  I t s  h a r d n e s s ,  
ex t r eme  t o u g h n e s s ,  a n d  r e s i s t a n c e  t o  c o r r o s i o n  a n d  
w e a t h e r i n g  m a k e  n e p h r i t e  a n  ic ieal  m a t e r i a l  f o r  c o n s t r u c -  
t i o n  a p p l i c a t i o n s .  T h e  d i s c o v e r y  o f  r e l a t i v e l y  l a r g e  
t o n n a g e  i n  p l a c e  d e p o s i t s  has m a d e  i t  p o s s i b l e  f o r  t h e  
p r o d u c e r s  t o  s u p p l y  t h e  l a r g e  q u a n t i t i e s  o f  c o n s i s t e n t  
q u a l i t y  m a t e r i a l  t h a t  w o u l d  b e  r e q u i r e d  b y  t h i s  i n d u s t r y .  
R e s e a r c h  i s  p r e s e n t l y  b e i n g  c o n d u c t e d  i n  E u r o p e  t o  es- 
t a b l i s h  t h e  f e a s i b i l i t y  o f  u s i n g  n e p h r i t e  f o r  t h e  f a b -  
r i c a t i o n  of  b e a r i n g s  f o r  w a t c h e s  a n d  o t h e r  i n s t r u m e n t s  

Low g r a d e  m a t e r i a l  h a s  a p r i c e  

[ p .  k., Owen, 1 9 7 2 ;  p .  c .  S m i t h ,  19721 .  11 

[ R e p r o d u c e d  f r o m  F r a s e r ,  J.R., 19731  

_- 
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R e g i o n s 1  gealogy i s  i l l u s t r a t e d  rin f i c , u r e  G 1 .  

!/it. O g d e n  i s  s i t u a t e d  i n  t h e  Owrineca m o u ~ t a i n s ,  F o u r  

m i l e s  ~ d e s t  o f  - t h e  O m i n e c a - P i n c h i  fault s y s t e m ,  a s i g n i F F -  

c a n t  t h r u s t  s t r u c t u r e  w h i c h  b r i n g s  r o c k s  o f '  - the  C a c h e  

C r e e k  G r o u p  [ P e n n - P e r w  a g e ]  i n  c o n t a c t  w i t h  r o c k s  a s  

y o u n g  as U p p e r  C r e t a c e o u s  [ S u s t u t  G r o u p  s e d i r i i e n i s ] ,  Much 

o f  t h e  a r e a  e a s t  O F  -khe O m i n e c a  S a u l t  i s  u n d e r l a i n  by  

v a r i o u s  p h a s e s  o f  t h e  Hogem b a - k h o l i t h ;  i n t r u s i v e  i n t o  

s e d i n e n t s  a n d  v o l c a n i c s  o f  t h e  U p p e r  T r i a s s i c  T a k l a  G r o u p .  

A v e r a g e  c o m p o s i t i o n  o f  t h e  Hogem b z t h o l i t h  i s  g r a n o d i o r i t e  

[ A r m s t r o n g ,  1 9 4 9 ,  p .  771 a n d  K - A r  a g e s  for two  s a m p l e s  

t a k e n  f r o m  d i f f e r e n t  p h a s e s  a r e  1 2 2  a n d  1 6 7  m.y, r e s p e c t -  

i v e l y  [Map 1 2 5 6 A ,  G.S.C. 19701. 

. .The M t .  Ogden  u l t r a b a s i c  b o d i e s  a r e  r e p r e s e n t a -  

t i v e  o f  a g r e a t  n u m b e r  o f  si - rni lar  " T r e m b l e u r "  i n t r u s i o n s  

f o u n d  t h r o u g h o u t  t h e  b e l t  o f  C a c h e  C r e e k  r o c k s  known a s  

t h e  P i n c h i  G e a n t i c l i n e .  T h e  T r e m b l e u r  i n t r u s i o n s ,  v a r y F n g  

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

s e r p e n t i n i z e d  " a l p i n e "  t y p e  u l t r a m a f i c  b o d i e s  were e r n p l a c e d  

i n  p r e - U p p e r  T r i a s s i c  t i m e ;  b e c a u s e  s e r p e n t i n i t e  p e b b l e s  

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

t h e  T a k l a  s e d i m o n t s  [ R . J . W ,  Douglas, 19701. 

X - GENERAL G E O L O G Y  - FIT. OGDEN A R E A  

S e r p  e n t i n  e 

Most o f  t h e  a r e a  c o v e r e d  b y  claims o n  Mt. O g d e n  

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

p e r i d o t i t e  a n d  d u n i t e  i n t r u d e d  i n t o  v o l c a n i c  a n d  s e d i m e n t -  

a r y  r o c k s  o f  t h e  C a c h e  C r e e k  G r o u p  [ P e n n s y l v a n i a n - P e r m i a n  
- 

. - . . .  
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FIGURE G1, Regional  geology i n  the v i c i n i t y  of Mt.Ogden, 
N o t e  t h a t  the s e r p e n t i n e  bands a r e  a c t u a l l y  
much more e x t e n s i v e  than--shown on t h i s  map, 
(G.S.C,Map 844a. "Talkla") 
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a y e ] .  Few l o c a l i t i e s  ' i ~ e r e  s e e n  w h e r e  a n y  o f  - t h s  o r i g i n a l  

u l t r n m a f i c  i s  p r e s e n t ;  t h e  p r e s e n t  s h a p e  o f  t h n  s e z p e n -  

t i n i z e c !  b o d y  c a r :  b e  r o u g h l y  d e t e r m i n e d  f r o m  t h e  anornalclus  

a r e a  o n  t h e  a e r o m a y n e t i c  map [ Y i c j u r e  G P - 1 1 .  

S e v z r a l  d i s t i n c t  t y p e s  of s e r p e n t i n e  were n o t e d  

i n  t h e  m a p p e d  a r e a .  I n  t h e  j a d e - p r o d u c i n g  a r e a s  t h e  ser- 
p e n t i n e  i s  n o s - t l y  d a r k  g r e e n  t o  b r o w n i s h - g r e e n  w i t h  p o l -  

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

E l s e w h e r e ,  a s  a t  t h e  h e a d  o f  S q u a w k b i r d  C r e e k ,  t h e  s e r p e n -  

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

a w h i t e  t o  l i g h t  g r e e n  w e a t h e r i n g  c r u s t .  On t h e  f a r t h e s t  

s e r p e n t i n e  o c c u r r e n c e s ,  west o f  t h e  M t .  O g d e n  g r a n i t e -  

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

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

t h e  s u r f a c e ,  p r o b a b l y  b e c a u s e  o f  w e a t h e r i n g  o f  t h e  Fe-  

b e a r i n g  p y r o x e n e s ,  m z g n e t i t e ,  p y r i t e  a n d  p y r r h o t l t e .  

S e r p e n t i n e  shear b r e c c i a s  a r e  common [ s e e  p l a t e s  l a ,  l b ] .  

A l t e r a t i o n  Z o n e s  

S e v e r a l  occurrences o f  " r o d i n g i t e "  were n o t e d  

o n  t h e  p r o p e r t y ;  some a s s o c i a t e d  W i t h  j a d e  o c c u r r e n c e s  

b u t  some i s o l a t e d  i n  t h e  s e r p e n t i n e .  I n  t h e  F a r  N o r t h  

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

i t e - s e r p e n t i n e  [ t h i n - s e c t i o n  FN 4 a ]  c u t s  t h e  s h e a r e d ,  

l i g h t  g r e e n  s e r p e n t i n e .  A t  t h e  r o a d c u t  l o c a l i t y  2 , 0 0 0  

f e e t  s o u t h w e s t  o f  t h e  New bfozld p i t  a r e a ,  q u a r t z ,  c a l c i t e ,  

c h l o r i t e ,  u v a r o v i t e  a n d  g r o s s u l a r i t e  a r e  a l s o  piesent 

[ t h i n  s e c t i o n  NW 103. 
j a d e  l o c a l i t i e s  a r e  d e s c r i b e d  i n  a s u b s e q u e n t  s e c t i o n .  

A l t e r a t i o n  z o n e s  a t  s e v e r a l  o f  t h e  

C a c h e  C r e e k  G r o u D  Rocks  

Most o c c u r r z n c e s  o f  C a c h e  C r e e k  r o c k s  c a n  b e  

c a t e g o r i z e d  a s  g r a p h i t i c  p h y l l i t e s  o r  a s  a l t e r e d  b a s i c  
_ _  

. .  
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PL. l a  Serpent ine’  shea r -brecc ia .  Fragments of 
massive s e r p e n t i n e  i n  sheared  s e r p e n t i n e  matrix. T h i s  type of b r e c c i a  i s  comnon - .  
throJghout  the Mt.Ogden s e r p e n t i n e  body. 

PL.1b . Close up of fragment -’in s e r p e n t i n e  shzar -  
b r e c c i a .  Both photos  t a k e n  n e a r  Squawk- 
b i r d  creek a t  F a r  North J a d e  p rope r ty .  
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v o l c a n i c  r o c k s .  T h e  p h y l l i - t e s  art? so-F-t  a n d  b l z c k  w i t h  

p r o n o u n c e d  f o l i a t i o n ;  i n  some a r z a s  t h e y  a r e  s t r o n q l L r  

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

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

l i - t i z e d  [ s e e  p l e - k e s  23, b ] ;  :the t r e i n o l i t e  i s  v i s i b l e  -lo 

t h e  n a k e d  e y e - a s  b i r n d l e s  o f  f i b a r s .  T h e  altered v o l c a n i c  

r o c ! < s ,  j u d g i n g  f r c m  o r i g i n a l  a n d  p r e s e n t  n i n e r z l o g y ,  were 

p r o b a b l y  b a s a l t i c  i n  c o m p o s i % i o n .  i i e a c t i o n  z o n e s  a t  ser- 

p e n t i n e  c o n t a c t s  c o n t a i n  t r e m o l t t e ,  c h l o r i t e ,  grossular- 

i t e ,  h y d r o g r o s s u l a r  a n d  t a l c .  [ s ee  p l a t e s  3 a ,  b y  a n d  4a]. 

O n e  s m a l l  a r e a  o f  r e c r y s t a l l i z e d  l i m e s t o n e  i s  

p r e s e n t  n e a r  S q u a w k b i r d  L a k e .  A t  t h e  c o n t a c t  w i t h  s e r p e n -  

k i n e ,  a l t e r a t i o n  m i n z r a l s  c h l o r i t e ,  t r e m o l i t e ,  g , r o s s u l z r -  

i t e  a n d  v e s u v i a n i t e  are p r o d u c e d .  O n  t h e  r i d g e  o f  Mt. 
Ogden a b o v e  t h e  New W o r l d  J a d e  c a v p  n u m e r o u s  l i r n z s t o n c  

exposures ‘were s e e n .  M o s t  l i m e s t o n e  h e r e  i s  d e n s e  a n d  

f e t i d  w i t h  v e i n s  a n d  p a t c h e s  o-F c o e r s e  c a l c i t e .  S h e a r z d  

l i m e s t c n e  s e d i m e n t a r y  b r e c c i a  was seen i n  o n e  l o c a l i t y ,  

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

f a r  e x a m p l p  w e s t  o f  S q u a w k b i r d  R i d g e ,  t h e  s e d i m e n t s  a n d  

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

O t h e r  r o c k  t y p e s  o c c a s i o n a l l y  s e e n  i n  t h e  p r o -  

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

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

ume 07 C.ache Creek G r o u p  r o c k s .  

O m i n e c a  I n t r u s i o n s  

T h e  l a r g e  s i l l - l i k e  mass o f  g r a n i t e  a n d  g- l a n o -  

d i o r i t e  w e s t  o f  S q u a w k b i r d  R i c g e  i s  b e l i e v e d  t o  b e  r e l a t e d  

t o  t h e  O m i n e c a  i n t r u s i o n s  [as i s  t h e  Hogern b a t h o l i t h  t o  

- .  

, .. .. . - . . .. . ...~_ ... , . .  .. 
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PL. - 2 a  S i l i c i f i e d - c h l o r i t i z e d  "pseudo cherts ' '  
l y i n g  above "capping" a t  New Norld j a d e  
d e p o s i t .  

P L . Z b .  Contac t  of soaps tone  and c h l o r i t i z e d  sed- 
iments  o r  v o l c a n i c s ,  New World j a d e  d e p o s i t .  

.. . 
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PL. 3a Small i n c l u s i o n  of volcanic rock i n  
Squa:fkSird Creek canyon. Margins a r e  
a l t e r e d  t o  t a l c .  

\ 

PL. 3b. Narrow a l t e r a t i o n  zone i n  s e r p e n t i n e  in 
Squawkbird Creek. Margins  a r e  t r e m o l i t i c  
and c e n t r a 1  porkion i s  s t e a t i t e  (soapsbccz) I 
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PL. 4a I n c l u s i o n  of v o l c a n i c  rock i n  se rpsn t ine - -  
"Volcanic R i d g e " .  N a r g i n  of i n c l u s i o n  i s  
a l t e r e d  t o  t r e m o l i t e  s c h i s t ,  t a l c ,  and 
c h l o r i t e  s c h i s t  toward i n c l u s i o n .  

PL. 4b Talcy jade from S e r e n d i p i t y  Creek area-- 
jade is s o f t ,  has poor color, numerous 
f r a c t u r e s '  and abundant d a r k  p i c o t i t e  
specks.  _ _  
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s i l l  

I 

(From J , E - h m s t r o n g ,  1 
i 

FIG 5 . Composition of the P I t , O g d e z l  sill in 
comp3rison -to o the r  igneous rocks in the 
F o r t  St.Janes rmp area. 
1949.) , \  * \  I 

I 
. . . . . . .  

The f o l l o l - l i n g  d e s c r i p t i o n  o f  t h e  O g d e n  L a k e  

i s  t a k e n  f r o m  A r n s t r o n g  [1949, p .  1091: 

" A s i l l  o u t c r c p s  o n  t h e  e a s t  s i d e  o f  O g d e n  L a k e .  I t  
i s  a b o u t  9 mi l a s  l o n g ,  4000 f e e t  w i d e ,  s t r i k e s  n o r t h -  
w e s t e r l y  a n d  h a s ' a n  a r e a  o f  7 s q u a r e  m i l e s .  I t  c o n -  
s is ts  o f  m e d i u m - g r a i n e d ,  g r e y  t o  p i n k ,  e q u i g r a n u l a r  
g r a n o d i o r i t e  b o r d e r e d  o n  b o t h  s i d e s  by s e r p e n t i n e  
s i l l s ,  The a v e r a g e  m o d e ,  a s  d e t e r m i n e d  from t w o  
s p e c i m e n s  b y  t h e  R o s i w a l  m e t h o d  i s  a s  follows: 

Q u a r t z  29,6% 
O r t h o c l a s e  20,4$ 
P l a g i o c l a s e  . 41.1% [ o l i g o c i a s e - a n d e s i n e ]  
C h l o r l l  t e 6.7% 
M i n o r  s p h e n e  a n d  a p a t i t e  " '  

..... -, . . . . .  -. .......................... .. .  -, ... _-_ ........ __ - . . .  



~ ~ i u r n e r o u s  c i y k e - l i k e  bodr ies  a r e  s c a - t t e r e d  t h r o u g h -  
o u t  t h e  Cache Creek r o c k s  a n d  s e r p e n t i n e  as wel l .  The 

rlylces a r e  g e n e r z l i y  n a r r o w  [less t h a n  10 f e e t ] ,  d i s c o n t i n -  

u o u s  [ p r o b a b l y  b e c a u s e  o.F f a u l t i n g ]  a n d  h a v e  s h a r p  c o ~ t a c t s .  

F o r p h y r i t i c  p h a s z s  were s e e n  c u - l t i n g  n o r m a l  medium c r y s t a l -  

l i n e  g r a n o d i o r S t e  a t  o n e  l o c a l i - k y .  C o m p o s i t l o n  o f  t h e  i g -  

n e o u s  n i a t e r i a l  may b s  a f f e c t e d  b y  a s s i m i l a t i o n  a t  the mar- 

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

t e x t u ; . e s  a r e  q u i t e  v a r i a b l e ,  C o n t a c t s  w i t h  s e r p e n t i n e  a r e  

u s u a l l y  m a r k e d  b j  z o n e s  o f  a l t e r a t i o n  - w i t h  a w i d e  v a r i e t y  

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

T r e i n o l i t e  was n o t e d  i n  a t  l e a s t  t h r e e  l o c a l i t i e s  

b u t  m o r e  c o m m o n l y  t a l c - c a r b o n a t e  r o c k s  o r  c h l o r i - t e  s c h i s t s  

w i t h  c a l c i t e ,  g a r n e t ,  a n d  v e s u v i a n i t e  a r e  p r e s e n t  [ see  

p l a t e s  5 a ,  b ] .  T h e  new j a d e  l o c a l i t y  [ B ]  a t  Mew W o r l d  

J a d e ' s  p r o p e r t y  i s  a t  a g r a n o d i o r i t e - s e r p e n t i n e  c o n t a c t ,  

C o a r s e  d i o r i t e  o r  g a b b r o  was s e e n  i n  t h e  a r e a  

b e t w e e n  S q u a w k b i r d  a n d  S e r e n d i p i t y  C r e e k s .  I t  i s  s u s p e c t e d  

t h a t  t h i s  o c c u r r e n c e  r e p r e s e n t s  a v a r i a n t  o f  t h e  Orn ineca  

i n t r u s i o n ,  a l t h o u g h  g a b b r o s  w i t h  g r a v i t y  s t r a t i f i c a t i o n  

f e a t u r e s  were n o t e d  b y  L o z d  i n  t h e  u l t r a b a s i c  b o d i e s  i n  
t h e  A x e l g o l d  R a n g e  t o  t h e  n o r t h  o f  M t .  O g d e n .  

' I  

P e r v a e i v e  s a u s s u r i t i z a t i o n  o f  t h e  i n t r u s i v e  r o c k s  

i s  common,  a n d  i s  well d i s p l a y e d  b y  m o s t  t h i n  s e c t i o n s  

s t u d i e d  [FN 4-5-9, NU 12, 1 3 ,  141 .  I n  t h i s  t y p e  o f  a l t e r -  

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

z o i s i t e ,  c a l c i t e ,  k a a l i n i t e ,  c h l o r i t e ,  s e r i c i t e  w i t h  m i n o r  

b i o $ i t e .  

J a d e  

N e p h r i t e  j a d e  o c c u r s  a t  n u m e r o u s  l o c a l i t i e s  i n  

t h e  a r e a  s t u d i e d .  T h e  o ' n l y  p r e d i c t a b l e  f e a t u r e  o f  t h e  
_ .  

.. 
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PL.5a Contac t  of g r a n o d i o r i t e  s i l l  and ch lor i te -  

ga m e t - r e s u v i a n i t e  rock ( a l t e r e d  serpen- 
t i n e )  n e a r  "D" j a d e  occurrence.  Contac t  
d ips  COO t o  southwest.  

PL. 5b Contac t  of g r a n o d i o r i t e  and serpen" Line 
i n  canyon .of Squawkbird Creek. S2rpen t ine  
i s  s t r o n g l y  t re rnol t ized  a t  c o n t a c t  and t h i n  
t remoli te-diopside-ga met zone i s  pres.-. -orit 

. . .  . .  
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d e p o s i t  s i s  -LLhzi j a d e  b i i l l  b z  i n  the s e r p e n t i n e  a t  or 

n c a r  c o n t c i c - L s  w i t h  Ceche Crezk r o c k s  or G m i n z c a  r i n t r u s -  

r i v e s .  T h e  p _ - ~ : s e n c e  ~ : t  i n - l r u s i v i - :  c o n - t a c t s  p u t s  a lower 

l i r n i t  o n  t h e  a c ~ e  o f  jade - F o r m a t i o n  bu-i; d o e s  n o t  n e c e s s -  

a r i 1 . y  i m p l y  a g e n e t i c  a S f i l i a t i o n  o f  t h e  t w o  p h e n o n e n a ,  

s i n c e  j a d e  a l s o  o c c u r s  i n  t h o  a b s e n c e  o f  i n t r u s i v e .  m a t e r -  

i a l .  T h e  jade i n u s t  f o r m  i n  a n  " o p e n "  s y s t e m ,  s i n c e  min -  

e r a l o g y  a n d  j a d e  q u a l i t y  a r e  w i d e l y  v a r i a b l e  e v z n  w - t h i n  

- t h e  same l e n s .  

S t _r u c -k u re 

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 ,  i t  i s  known t h a t  

f o l d i n g  a n d  f a u l t i n g  are common i n  t h e  C a c h e  C r e e k  se -  

q u e n c e ,  S h e a r i n g  m u s t  h a v e  o c c u r r e d  over - t h e  whale a r e a  

u n d e r  t h e  i n f l u e n c e  o f  r e g i o n a l  c o m p r e s s i v e  stress, be -  

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

s e r p e n t i n e  h a v e  a common o r i e n t a t i o n ,  a v e r a g i n g  1 3 0  . 
S l i g h t  e v i d e n c e  i s  p r e s e n t  f o r  s t r i k e - s l i p  f a u i t i n g ;  

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

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

O g d e n  C r e e k .  

0 

T h e  l a s t  s t r u c t u r a l  e v e n t  w a s  p r o b a b l y  n o r m a l  

f a u l t i n g  t r a n s c u r r e n t  t o  r e g i o n a l  f o l i a t i o n  a n d  s h e T r i n g .  

S e v e r a l  t r a n s c u r r e n t  f a u l t s  m u s t  b e  p r e s e n t  t o  a c c o u n t  

f o r  j u x t a p o s i t i o n  o f  d i f f e r i n g  r o c k  t y p e s .  O r i e n t a t i o n  

o f  c r o s s  s t r u c t u r e s  a n d  m a j o r  f r a c t u r e s  [ s e e n  I n  a l l  

r o c k  t y p e s ]  i s  30 - 60' NE s t r i k e  w i t h  s t e e p  NN d i p . .  

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

m a r i p o s i t e  a l t e r a t i o n  z o n e s  i n  s e v e r a l  l o c a l i t i e s  - f o r  

i n s t a n c e  t h e  l o w e r  p o r t i o n  o f  Ogden  Creek c a n y o n ,  b u t  

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

a s s o c i a t i o n  w i t h  t h e  f o r m a t i o n  o f  n e p h r i t e .  On t h e  o t h e r  

h a n d ,  s h e a r i n g  may h a v e  p l a y e d  a ma jo r  p a r t  i n  t h e  s t r e t c h -  

i n g  a n d  i s o l a t i o n  o f  l a r g e  f r a g m e n t s  o f ' c o u n t r y  r o c k ,  

. . . ._._ _ _  .. .... . , _  .._I .. . ... . . . . .. _ _  ~. . 
.. . - . .  
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grc7nu la - t i i ; r :  of ' ihe m a r g i n s  a n d  e x p o s c r r e  t o  a l - k e r i n g  h y d r o -  

t h e r m a l  s o l u t i o n s .  A 1 c: o s h e a r i n g h 3 s p r o !3 a 5 1 y z- i fe  c t e d 

t h e  s h a p e  o f  j a d e  bodies b y  p o s t - d e p o s i t i o n z l  d e f o r m z t i o n .  

[ s e e  p l a t e s  62, h ]  

G l a c i a t i o n  

F e w  g l a c i a l  s t r i a e  a r e  p r e s e n t  i n  t h e  a r e a  o f  

t h e  c l a i m s  b e c a u s e  oTc t h e  soft, e a s i l y  w e a t h e z e d  n a t u r e  

o f  t h e  r o c k s .  HcwevzT, l a r g e  s c a l e  g l a c i a l  g r o o v i n g  a n d  

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

T h e s e  s u g g e s t  t h a t  t h e  l a s t  g l a c i a l  m o v e m e n t s  were s o u t h -  

e a s t e r l y ,  

d i r e c t i o n .  T r a c i n g  o f  j a d e  b o u l d e r s  a l o n g  g l a c i a l  strike 

w o u l d  h a v e  l e d  t o  d i s c o v e r y  o f  s e v e r a l  O F  t h e  j a d e  d e p o s - .  
i t s  a n d  c e r t a i n l y  t o  t h e  m o s t  i m p o r t a n t  of t h e s e .  T h e  

p r e s e n c e  d f  j a d e  b o u l d e r s  i n  a r e a s  far f r o m  known d e p o s i t s  

i n t i m a t e s  t h a t  f u r t h e r  i n  s i t u  j a d e  l o c a l i t i e 3  will b e  

a p p r o x i m a t e l y  p a r a l l e l  w i t h  r e g i o n a l  f o l i a t i o n  

f o u n d .  Much o f  t h e  p c l i s h  o n  " s l ~ i c k "  b o u l d e r s  f o u n d  i n  

t h e  c r e e k s  c o u l d  h a v e  r e s u l t e d  f r o m  q l z c i a l .  t r a n s p o r t  

r a t h e r  t h a n  f l u v i a l ;  t h i s  t h e o r y  i s  s u p p o r t e d  by  t h e  ease 

w i t h  w h i c h  t h e  s o f t  j a d e  " r i n d "  i s  remo\ iec l  when  b o u l d e r s  

are d r a g g e d  for a n y  d i s t a n c e  w i t h  a b u l l d o z e r .  

C o m p a r i s o n  w i t h  J a d e  Queen M i n e s  D e D o s i t  

A f u l l  d e s c r i p t i o n  o f  t h e  j a d e  d e p o s i t  on O'Ne- 

e l l  C r e e k  i s  p r o v i d e d  b y  P r i c e  [ 1 9 6 9 ]  a n d  F r a s e r ,  M.Sc. 

t h e s i s ,  'U.B.C, [1973] .  A t  b o t h  L l t .  Ogden  a n d  O'Ne-eli 

Creek  d e p o s i t s  o f  j a d e  a r e  a s s o c i a t e d  w i t h  a l t e r e d  C a c h e  

C r e e k  r o c k s  at t h e i r  c o n t a c t s  w i t h  s e r p e n t i n i z e d  T z e m b l e u r  

i n t r u s i o n s .  S i n i l e r i t y  o f  a l l  rc lck  t y p e s  i s  r e m a r k a b l e ,  

e v e n  to l a t e r  d y k e s  a n d  f a u l t - a s s o c i a t e d  a l t e r a t i o n  z o n z s .  

._ t 

.. . 
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T h e  f o l i o l w i n g  d i s c u s s i o n  i s  t a k e n  f rom Fraser's 

t h e s i s  , [1973]  w i t h  h i s  p e r m i s s i o n .  T h e  p r e s e n t  w r i t e r  

c o n c u r s  w i t h  PIT. F r a s e r  i n  h i s  t h e o r i e s  on  t h e  f o r n a t i o n  

o f  j a d e :  

If N e p h r i t e  i s  o f t z n  a s s o c i a t e d  w i t h  s e r p e n t i n i z e d  u l t r a -  
m a f i c  r o c k s  a n d  u s u a l l y  o c c ~ r s  i n  t h e  s e r p e n t i n i t e  a t  
t h e  c o n t a c t  w i t h  c o u n t r y  r o c k ,  d y k e s  o r  t e c t o n i c  i n -  
i n c l u s i o n s  [ C o l e i n a n ,  1 9 6 6 ;  C o l e m a n ,  1 9 6 7 ;  K o l e s n i k ,  
19-70]. ThE r o c k s  i r  c o n t a c t  w i t h  t h e  s e r p e n - k i n i t e  
a r e  m e t a s o m a t i c a l l y  a l t e r e d ,  u s u a l l y  w i t h  t h e  forma- 
t i o n  o f  c a l c i u m  s i l i c a t e s .  A l t e r e d  b a s i c  i g n e o u s  
r o c k s  a r e  c h a r a c t e r i z e d  b y  t h e  p r e s e n c e  o f  h y d r o g r o s s -  
u l a r ,  b l h i c h  p r e d o m i n a t e s ,  p r e h n i t e ,  i d o c r a s e ,  d i o p s i d e ,  
t r e m o l i t e - a c t i n o l i t e  a n d  c h l o r i t e .  T h e  a l t e r a t i o n  o f  
s e d i m e n t a r y  r o c k s  p r o d u c e s  a l b i t e ,  p o t a s s i u m  f e l d s p a r ,  
f i b r o u s  t r e m o l i t e - a c t i n o l i t e  a n d  p r e h n i t e .  T h e  ser- 
p e n t i n i t e s  a t  t h e  c o n t a c t s  a r e  a l t e r e d  t o  r o c k s  c o n -  
t a i n i n g  a c t i n o l i t e - t r e m o l i t e  a n d  c h l o r i t e .  T h e  a l t e r -  
a t i o n  of-' t h e  s e r p e n t i n i t e  arid t h e  i n c l u s i o n s ,  d y k e s  
a n d  c o u n t r y  r o c k s  i n v o l v e s  t h e  m o v e m e n t  o f  c a l c i u m  
a n d ,  i n  some c a s e s ,  m a g n e s i u m  away  f r o m  t h e  s e r p e n t i n e ,  
t h e  m o v e m e n t  o f  a l k a l i s  away f rom t h e  c o n t a c t  i n t o  t h e  
c o u n t r y  r o c k  or i n c l u s i o n s  a n d  t h e  m o v e m e n t  o f  s i l i c a  
t o w a r d s  t h e  s e r p e n t i n e .  Rocks i n  t h e  r e a c t i o n  z o n e  
g e n e r a l l y  h a v e  a h i g h e r  s p e c i f i c  g r a v i t y  t h a n  t h e  un -  
a l t e r e d  r o c k s  a n d  t h e  a l t e r e d  s e d i m e n t a r y  a n d  i g n e o u s  
r o c k s  g e n e r a l l y  c o n t a i n  more w a t e r  t h a n  d o  t h e  u n a l -  
tered e q u i v a l e n t s .  

C o l e m e n  [1966] h a s  d e s c r i b e d  m i n e r a l  z o n i n g  at t h e  
c o n t a c t  b e t w e e n  s e r p e n t i n i t e  a n d  m e t a s o m a t i z e d  a r g i l -  

t h e  c o n t a c t ,  a m o n o m i n e r a l i c  z o n e  o f  a c t i n o l i t e - t r e n c -  
l i t e  i s  d e v e l o p e d .  T h i s  z o n e  may c o n t a i n  s m a l l  a m o u n t s  
o f  p r e h n i t e ,  c h l o z i t e  or d i o p s i d e .  Away f r o m  t h e  c o n -  
t a c t ,  i n t o  t h e  s e d i m e n t s ,  t h e  a m p h i b o l e  z o n e  g r a d u a l l y  
c h a n g e s  t o  a n  a l b i t e - a m p h i b o l e  r o c k  c h a r a c t e r i z e d  b y  
t h e  p r e d o m i n a n c e  o f  a m p h i b o l e  o v e r  a l b i t e .  T h i s  a n p h i -  
b o l e - r i c h  r o c k  t h e n  c h a n g e s  t o  a h a r d ,  f l i n t y  a l b i t e -  
a m p h i b o l e - q u a r t z  rock, A c c e s s o r y  m i n e r a l s  t h a t  may b e  
p r e s e n t  i n  t h e  d b i t e - a m p h i b o l e  z o n e s  a r e  c h l o r i t e ,  
d i o p s i d e ,  p r e h n i t e  a n d  s t i l p n o m e l a n e .  T h i s  z o n i n g  i s  
v e r y  s i m i l a r  t o  t h e  - s i t u a t i o n  t h a t  o c c u r s  a t  O'Ne-ell 
Creek. " _ _  . 

l i t e  a n d  g r e y w a c k e  i n  New Z e a l a n d  [ F i g u r e  6 1. A t  / 

. 
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" T h e  n e p h r i t e  a n d  t h e  t r e m o l i t e - c h l o r i t e  r o o k  h z v e  b e e n  
f o r m e d  b y  t h e  m e t a s o i n a t i c  a l t e r a t i o n  o f  t h e  s e r p e n t i n -  
i - t e .  T h i s  i s  s t i s g e s t e d  by  t h e  p r e s e r ; c e  o f  c h r o m e  s p i n e l  
. in a l l  t h r e e  r o c k  t y p e s ,  a n d  b y  t h e  s i m i l a r i t y  i n  t h e  
a v e r a g e  amounts o f  n i c k e l ,  m a n g a n e s e ,  lead, zinc a n d  
c h r o ; ~ i u n  c o n t a j n e d  i n  t h e  n s p h r i ? . - s  a n d  t h e  s e r p e n t i n -  
F - t e s  [Tabl2 14 1. 

Tab le  14 

Averags I re?  and T r a c e  E l e n u n t  Contents  o f  N e p h r i t e  and 
S e r p e n t i n i t e  f r o n  O'Na-zll Crzek 

Fe Co N i  Mn Cu Pb Zn C r  T i  V 
5 pnm p sri porn D P ~  ppm pnm opm pnin p ~ m  

N e p h r i t e  3.17 57 io31 660 17 17 45 6100 285 126 
( 5  samples) 

S e r p e n t i n i t e  6.05 9 1  1537 660 35 20 34 5750 41 16 
( 8  samples) 

Note: The a v e r a g e s  f o r  n e p h r i t e  d o  n o t  i n c l u d e  t h e  v a l u e s  For two 
g r e e n i s h  g r e y . s p e c i n e n s  (#34, #35) a s  t h e y  a r e  r a r e  a n d  c a n -  
t a i n  anomalously low chromium a n d  h i g h  t i t a n i u m .  

T h e  m e t a s o m a t i c  a l t e r a t i o n  o f  s e r p e n t i n i t e  i s  d e p e n d e n t  
u p o n  t h e  a c t i v i t i e s  o f  s i l i c a  a n d  c a l c i u m ,  
1 9 6 7 ] 0  An a c t i v i t y  d i a g r a m  s h o w i n g  t h e  s t a b i l i t y  f i e l d s  
o f  s e r p e n t i n e ,  d i o p s i d e ,  t r e m o l i t e  a n d  t a l c  is p r e s e n t e d  
i n  F i g u r e  7 .  S e L t e r a l  a s s u m p t i a n s  a r e  made  c c n c e r n i n g  
t h i s  d i a g r a m ;  t h e  a c t i v i t y  o f  water  i s  h i g h  a n d  c o n s t a n t  
a n d  t h e  a c t i v i t y  o f  m a g n e s i u m  i s  c o n s t a n t .  Alsom t e m p e r -  
a t u r e  a n d  p z e s s u r e  a r e  c o n s t a n t  b u t  not s p e c i f i e d .  From 
t h e  d i a g r a m ,  i t  c a n  b e  s e e n  t h a t  i f  t h e  a c t i v i t i e s  of 
c a l c i u m  a n d  s i l i c a  a r e  i n c r e a s e d ,  s e r p e n t i n e  will r e a c t  
t o  f o r m  t r e m o l i t e .  A p o s s i b l e  r e a c t i o n  o f  t h i s  t y p e  i s  
g i v e n  b e l o w  [ C o l e m a n ,  19661. 

[ C o l e m a n ,  

5(3Mg0.2SiO2.2HZO) + 14 Sinz + 6Ca0 3(2Ca0.5Mg3,BSiO2.H20) + 7H20 
Chryso t i l e  Added T r  erno lit e Lost  

C o l e m a n  s u s g e s t s  t h a t  t h e  s e r p e n t i n i t e  b e c o m e s  u n s t a b l e  
a s  s i l i c a  m o v i n g  t o w a r d s  t h e  u l t r a m a f i c  b o d y  meets c a l -  
c i u m  m i g r a t i n g  a w a y ,  f o r m i n g  t r e m o l i t e  a t  t h e  b o u n d a r y .  
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T h e  ac t iv i ty  of wa:e: is high and constant; t h e  activi:y 

of rnr?ynesiurn i s  constant.  
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silicates. (after Coleman, 1967) 

Ca( activity) - Si02 (activity) for calcium and rnagnssiurn 
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T h e  p r o d u c t s  o f  t h i s  r e a c t i o n  h a v e  a s m a l l e r  volume 
t h a n  - the r e a c t a n t s  [ V 1 3  p e r c e n t ]  a n d ,  l h e n c z ,  i s  
f a v o r e d  b y  hLgh p r e s s u r e .  

I! 

T h e  s o u r c e  o f  t h e  c a l c i u m  i s  t h e  p y r o x e n e s  t h a t  a r e  
a l t e r e d  d u r i n g  t h e  p r o c e s s  o f  s e r p e n t i n i z a t i o n ,  T h e  
a v e r a g e  C a U  c o n ’ i e n t  f o r  2 3  p e r i d o t i k e s  a n d  1 9  d u n i t e s  
is 3 . 5  wt3iy’ht p e r c e n t  a n d  0 .75 w e i g h t  p e r c e n t ,  r e s p e c t -  
i v e l y  [ P o l d e r v a a r t ,  19551. T h e  a v e r a g e  CaO c o n t e n t  o-f 
26 s e r p e n t i n i t s s  i n v e s t i g a t e d  b y  F a u s - t  a n d  F a h e y  f1952] 
i s  0.08  w e i g h t  p e r c e n t .  I h i s  c o n s i d e r a b l e  d i - f f e r e n c e .  
i n  t h e  a rnoun t  o f  CaD c o n t a i n e d  i n  p e r i d o t i t e - d u n i t e s  
a n d  s e r p e n t i n i t e s  i n d i c a t e s  t h a t  c a l c i u m  i s  l i b e r a t e d  
d u r i n g  s e r p e n t i n i z a t i o n .  Much o f  t h e  c a l c i u m  may corn- 
b i n e  w i t h  C O  t o  p r o d u c e  c a r b o n z t e  b u t  s G m e  c o u l d  m i -  
g r a t e  t o  c o n - c a c t s  a n d  r a i s e  t h e  a c t i v i t y  o f  c a l c i u m  i n  
t h e  r e a c t i o n  z o n e .  

- 

2 

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

T h e  o r i g i n  o f  t h e  f i n e  f i b r o u s  h a b i t ,  c h a r a c t e r i s t i c  
o f  n e p h r i t e ,  i s  e x p l a i n e d  b y  K o l e s n i k  [1970] i n  t h e  
f o l l o w i n g  m a n n e r .  C r y s t a l s  o f  a c t i n o l i t e - t r e m o l i t e  
h a v e  t w o  t y p e s  o f  f a c e s  w i t h  v e r y  d i f f e r e n t  s t r u c t u r e s .  
One  t y p e  o f  f a c e  c o r r e s p o n d s  t o  l a t t i c e s  m a d e  u p  of 
s i m i l a r  i o n s ,  t h a t  i s  a c a t i o n  l a y e r  s u p e r i m p o s e d  o n  
a n  a n i o n  l a y e r .  T h e  s e c o n d  t y p e  o f  f a c e  c o z r e s p o n d s  
t o  l a t t i c e s  w i t h  a maximum to’ ;a l  d e n s i - t y  o f  a n i o n s  
a n d  c a t i o n s .  i f  t h e  a c t i n o l i t e - t r e m o l i t e  f o r m s  i n  a n  
e n v i r o n m e n t  i n  w h i c h  c a l c i u m  a n d  s o d i u m  a r e  p e r f e c t l y  
m o b i l e ,  a n d  m a g n e s i u m ,  s i l i c o n ,  a l u m i n u m  a n d  i r o n  a r e  
r e l a t i v e l y  i n e r t ,  t h e  c r y s t a l  forin i s  d e p e n d e n t  u p o n  
t h e  a v a i l a b i l i t y  o f  i o n s .  U n d e r  t h e s e  c o n d i - L i o n s ,  
g r o w t h  o f  t h e  f a c e s  c o r r e s p o n d i n g  t o  l a t t i c e s  m a d e  U F  
o f  s i m i l a r  i o n s  i s  h a m p e r e d  b y  t h e  l ow m o b i l i t y  o f  
m a g n e s i u m ,  s i l i c o n ,  a l u m i n u m  a n d  i r o n .  Faces c o r r e s -  
p o n d i n g  t o  a l e t t i c e  o f  m a x i m u m  t o t a l  d e n s i t y  o f  i o n s  
g r o w  m o r e  r a p i d l y  b e c a u s e  t h e y  r e q u i r e  f ewer  o f  t h e  
l e s s  m o b i l e  i o n s .  T h e  r e s u l t i n g  a m p h i b o l e s  h a v e  a 
p r i s m a t i c  h a b i t .  E l o n g a t i o n  a l o n g  t h e  c - a x i s  i s  v a r -  
i a b l z  b u t  i s  m a r k e d l y  h i g h e r  f o r  a h i g h  a c t i v i t y  of 
c a l c i u m  a n d ,  h e n c e ,  p r i s m a t i c  f o r m s  g i v e  way t o  fine 
f i b e r s .  

. .  

S h e a r i n g  s t ress  h a s  b e e n  c o n s i d e r e d  t o  b e  t h e  c r i t i c a l  
f a c t o r  i n  p r o d u c i n g  t h e  c h a r a c t e r i s t i c  n e p h r i t i c  micro-  
s t r u c t u r e  [ F i n l a y s o n ,  1 9 0 9 ;  T u r n e r ,  1 9 3 5 ;  C r i p p e n ,  19 .513  
b u t  r e c e n t  s t u d i e s  by ’  K o l e s n i k  [1970] a n d  S h e r e r  [19S?]  
s u g g e s t  t h a t  t h i s  i s  n o t  t h e  c a s e . - A K o l e s n i k  r e p o r t s  

.. . , ,,. .__ ... , -. . . . . _ _  . . .. .. . ~ ... .. . -~  . . 
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" t h a t  i n  many o f  t h e  E u r o p e a n  a n d  S i b e r i a n  n e p h r i t e  
d e p o s i t s ,  t h e  t r e m o l i t e  f i b e r s  e x h i b i t  a p r e f e r e n t i a l  
o r i e n t a t i o n  t h a t  i s  p e r p e n d i c u l a r  t o  t h e  w a l l s  b o u n d -  
i n g  t h e  n e p h r i t e  b o d y .  S h e r e r  d e s c r i b e s  e u h e d r a l  
c r y s t a l s  o f  q u a r t z  i n  Wyoming n e p h r i t e ;  i f  s h e a r i n g  
s t r e s s  h a d  b e e n  o p e r a t i v e  d u r i n g  t h e  n e p h r i t e  f o z m a -  
t i o n ,  t h e  c r y s t a l s  w o u l d  n o t  h a v e  r e t a i n e d  t h e i r  f o r m .  
T h e  f o l i a t i o n  o b s e r v e d  i n  many  s p e c i m e n s  i s  a r e s u l t  . 
o f  t h e  e n v t r o n m e n t  i n  w h i c h  m o s t  n e p h r i t e  f o r m s .  T h e  
m a j o r i t y  o f  o c c u T r e n c e s  a r e  s i t u a t e d  i n  a l p i n e  s e r p e n -  
t i n i t e s  a t  o r  n e a r  t h e  c o n t a c t  w i t h  t h e  e n c l o s i n g  
r o c k s .  T h e  c o n t a c t s  o f  t h e s e  s e r p e n t i n i t e  b o d i e s  a r e  
s h e a r e d  a n d  m y l o n i t i z e d  d u e  t o  t h e  t e c t o n i c  a v e n t s  
t h a t  f o l l o w e d  t h e  i n i t i a l  e m p l a c e m e n t  o f  t h e  u l t r a -  
m a f i c  mass a n d  c o n t i n u e d  d u r i n g  s e r p e n t i n i z a t i o n .  Re- 
a c t i o n  r o c k s  f o r m e d  a t  t h e  c o n t a c t s ,  i n c l u d i n g  n e p h r i t e ,  
a r e  u s u a l l y  i n v o l v e d  i n  t h e s e  t e c t o n i c  m o v e m e n t s  a n d ,  
a s  a r e s u l t ,  aze  f o l i a t e d  a n d  b r e c c i a t e d .  

T h e  f o l i a t i o n  i n  t h e  t r e m o l i t e  c o n t a c t  r o c k s  a t  O'Ne-eZl 
C r e e k  h a s  p r o v i d e d  c h a n n e l - w a y s  f o r  t h e  m i g r a t i o n  o f  t h e  
a l u m i n u m  b e a r i n ' g  s o l u t i o n s  t h a t  h a v e  c a u s e d  t h e  p a r t i a l  
a l t e r a t i o n  o f  t h e  t r e m o l i t e  t o  c h l o r i t e .  T h e  s o u r c e  o f  
t h e  s o l u t i o n s  i s  e i t h e r  t h e  d y k e  r o c k s  o r  t h e  ultra- 
m a f i c .  b o d y .  " 

T e m p e r a t u r e  a n d  P r e s s u r e  C o t i d i t i o n s  

" A t  O 'Ne-e l l ' c r eek ,  t h e  t r e m o l i t e - c h l o r i t e  r o c k  c o n t a i n -  
i n g  t h e  n e p h r i t e  i s  i n  d i r e c t  c o n t a c t  w i t h  s e r p e n t i n i t e .  
I n  o t h e r  n e p h r i t e  d e p o s i t s  a s s o c i a t e d  w i t h  u l t r a m a f i c  
r o c k s  t h e  m e t a s o r n a t i t e s  a r e  a1L:ays i n  c o n t a c t  w i t h  o r  
a r e  s u r r o u n d e d  c y  s e r p e n t i n i t e .  S u c h  r o c k s  i n  c o n t a c t  
w i t h  u n s e r p e n t i n i z e d  u l t r a m a f i c  r o c k s  h a v e  n o t  b e e n  rs- 

. p o r t e d .  T h i s  s u g g e s t s  t h a t  t h e  m e t a s o m a t i c  r e a c - k i o n s  
t a k e  p l a c e  a t  t e m p e r a t u r e s  below t h e  b r e a k d o w n  o f  oli- 
v i n e  a n d / o r  p y r o x e n e  t o  s e r p e n t i n e .  Bowen a n d  T u t t l e  
[1949] h a v e  d e t e r m i n e d  t h a t ,  a t  a p r e s s u r e  o f  1 k i l o b a r ,  
p u r e  m a g n e s i u m  s e r p e n t i n e  c a n n o t  e x i s t  a t  t e m p e r a t u r e s  
above  5 0 O o C ;  
a t u r e  i n c r e a s e s  o n l y  a f e w  d e g r e e s .  

I n  New Z e a l a n d ,  s e m i - n e p h r i t e  o f t e n  o c c u r s  a t  t h e  c o n -  
t a c t  b e t w e e n  s e r p e n t i n e  a n d  h y d r o g r o s s u l a r  b e a r i n g  I n -  
c l u s i o n s  of  a l t e r e d  g a b b r o  [ C o l e m a n ,  19661. T h e  t e n -  
p e r a t u r e  o f  f o r m a t i o n  o f  t h e  g a r n e t  h a s  b e e n  d e t e r m i n s d  
b y  C o l e m a n  [ 1 9 6 7 ] ,  o n  t h e  b a s i s  o f  t h e  r e l a t i v e  h y d r a -  
t i o n  s t a t e ,  t o  r a n g e  f r o m  2 9 0  C t o  J 5 U ° C .  A l t h o u c j h  
h y d r o g r o s s u l a r  was n o t  o b s e r v e d  a t  O'Ne-ell C r e e k ,  t h e  
p r e s e n c e  o f  t h i s  m i n e r a l  i n  o t h e r  n,ephzFC,e o c c u r r z n c e s  

a t  h i g h e r  p r e s s u r e s  t h e  b r e a k d o w n  t e m p e r -  

., . . , . . . . . ... . .- ... . . --.. - ,. . . .  . .  .. 
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I' a l s o  s u g g e s t s  t h a t  t h e  m e t a s o m a t i o n  t a k e s  p l ace  i n  
t h e  t e m p e r a t u r e  r a n g e  where s e r p e n t i n e  i s  s t a b l e .  

M i n e r a l s ,  s u c h  a s  a r a g o n i t e  or j a d e i t e ,  t h a t  c a u l d  
b e  u s e d  t o  e s t i m a t e  t h e  p r e s s u r e  d u r i n g  m e t a s o m a t i s m  
were n o t  o b s e r v e d  i n  t h e  O'Ne-ell C r e e k  d e p o s i t .  B e -  
c a u s e  o f  t h e  g e n e r a l  i n c r e a s e  i n  t h e  d e n s i t y  o f  t h e  
r o c k s  i n  t h e  r e a c t i o n  z o n e s  a n d  t h e  s u b s t a n t i a l  w a t e r  
c o n t e n t  o f  t h p  m e t a s o m a t i z e d  c o u n t r y  rock,  C o l e m a n  
[196̂ 1] p o s t u l a t e s  t h a t  t h e  t o t a l  p r e s s u r e  i s  h i g h ,  
p r o b a b l y  i n  e x c e s s  of  4 0 0 0  b a r s ,  a n d  t h a t  t h e  w a t e r  
p r e s s u r e s  a r e  n e a r l y  e q u a l  t o  t h e  t o t a l  pressure. I? 

[ R e p r o d u c e d  f r o m  F r a s e r ,  J. R e ,  1 9 7 3 1  

XI1 - INTERPEETATION OF AEROMAGNETIC MAPS 

A e r o m a g n e t i c  c o v e r a g e  o f  t h e  M t ,  Ogden  a r e a  i s  

p r o v i d e d  b y  G,S.C. map 5 2 8 6 G  [ G e o p h y s i c a l  p a p e r  5 2 3 5 1 ,  

1970.  S e r p e n t i n i z e d  u l t r a b a s i s  b o d i e s  [ T r e m b l e u r  i n t r c r s -  

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

o n  a r e l a t i v e l y  f e a t u r e l e s s  b a c k g r o u n d  [ see  F i g .  GP-11. 

I n  t h e  M t ,  Ogden  a r e a  t h e  u l t r a b a s i c  b o d i e s  a r e  r o u g h l y  

o u t l i n e d  b y  t h e  6000 gamma c o n - t o u r s  w i t h  d e v i a t i o n s  f r o m  

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

13 V a r i a t i o n s  i n  t h e  m a g n e t i t e  c o n t e n t  o f  t h e  ser-  

p e n t i n i t e .  

2 1  T h e  g e o m e t r y  o f  t h e  s e r p e n t i n e  b o d i e s .  

31 V a r i a t i o n s  i n  c o n t r a s t  w i t h  t h e  m a g n e t i c  p r o p e r -  

t i e s  o f  t h e  c o u n t r y  r o c k .  

4 1 '  P o s i t i o n  o f  f l i g h t  l i n e s  a n d  r e c o r d  s t a t i a n s .  

Areas  o f  C a c h e  Creek r o c k s  a r e  r e l a t i v e l y  f e a t u r e -  

less, w i t h  m a g n e t i c  i n t e n s i t y  v a l u e s  r a n g i n g  b e t w e e n  5500 

a n d  6000 gammas .  Areas  o f  l i m e s t o n e ,  m a p p e d  f r o m  t r a v e r s e s  

a n d  a e r i a l  r e c o n n a i s s a n c e  a r e  c h a r a c t e x i z e d  b y  n e g a t i v e  

. .  -. . . .. ... ._ .. . , ... . . .C . ... .. , , _. . . ,~ r. . 
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a n o m a l i e s  [ l e s s  t h a n  5500 gammas] .  T h u s  a l l  t h e  a r e a  

s o u t h e a s t  o f  Ogden C r e e k ,  which was o r i g i n a l l y  s t a k e d  

by N o r t h e r n  J a d e x  L t d .  i n  1 9 6 9 ,  h a s  l i t t l e  p o t e n t i a l  f o r  

" i n  s i t u "  j a d e .  

S e v e r a l  m a g n e t i c  a n o m a l i e s  o t h e r  t h a n  t h o s o  

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

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

t h e  d i s c o v e r y  o f  j a d e ,  a n d  s h o u l d  b e  i n v e s t i g a t e d  by  

g r o u n d  a n d / o r  a e r i a l  r e c o n n a i s s a n c e ,  

s t a k i n g  w h e r e  w a r r a n t e d .  

T h a s e  

a n d  p r o t e c t e d  by  

21. 

. 
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2 1  FAR N O R T H  J A D E  PROPERTY 
. .  

N u m e r o u s  i n  s i t u  j a d e  o c c u r r e n c e s  a r e  p r e s e n t  

o n  t h e  F a r  N o r t h  j a d e  p r o p e r t y  i n  a d d i t i o n  t o  much b o u l d e r  

a n d  p l a c e r  j a d e .  

b e t i c a l  o r d e r  w i t h  r e s p e c t  t o  f i g u r e  G 2  n o t  n e c e s s a r i l y  ~ 

i n  o r d e r  o f  i m p o r t a n c e .  

T h e  o c c u r r e n c e s  a r e  d i s c u s s e d  i n  a l p h a -  

F 1 S h o w i n g  (see p l a t e  lib) 

A n a r r o w  b a n d  o f  p o o r  q u a l i t y  j a d e  o c c u r s  o n  

t h e  wes t  b a n k  o f  S q u a w k b i r d  C r e e k  a p p r o x i m a t e l y  1,500 
f e e t  n o r t h w e s t  o f  t h e  l a k e .  

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

a l t e r e d  v o l c a n i c  r o c k s  s i m i l a r  t o  t h o s e  on  " v o l c a n i c  

r i d g e " .  

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

G r o u p  r o c k s  w i t h i n  t h e  s e r p e n t i n e .  

C o a r s e  t r e m o l i t e  s c h i s t  

T h e  v o l c a n i c  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  e n d  



3 0 .  

F 2  S h o w i n g  0 
A p p r o x i m a t e l y  1 , 2 0 0  f e e t  n o r t h w e s t ,  j u s t  1 0 0  

- f e e t  west o f  t h e  r o a d  i s  a n o t h e r  smal l  o c c u r r e n c e  o f  j a d e ,  

R u 
n 

0 
0 

0 
0 
0 
0 

T h i s  exposure h a s  n o t  been  d r i l l e d ,  a n d  i s  w o r t h y  o f  e v a l -  

u a t i o n  b y  d r i l l i n g  a n d  o f  c a t - w o r k .  An e s t i m a t e  o f  p o s s -  

i b l e  t o n n a g e  h e r e  i s  1 5 0  t o n s  o f  unknown q u a l i t y .  

G S h o w i n q  

A s m a l l  o u t c r o p  o f  s e r p e n t i n e  was f o u n d  250  f e e t  

n o r t h w e s t  o f  a n  a n i m a l  l i c k  [ m u d h o l e ]  n e a r  c l a i m  p o s t  I . P .  
LCF 3 ,  4 .  One c o r n e r  o f  t h e  s m a l l  o u t c r o p  c o n s i s t s  o f  

c o a r s e  t r e m o l i t e  s c h i s t  a n d  f i n e r  g r a i n e d  j a d e .  L a t e r a l  

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

e x p l o r a t o r y  w o r k  i s  r e c o m m e n d e d .  E s t i m a t e d  p o s s i b l e  t o n -  

n a g e  -50 t o n s .  
. ... . 

H S h o w i n q  

One  o f  t h e  m o s t  s i g n i f i c a n t  j a d e  s h o w i n g s  o n  t h e  

F a r  N o r t h  J a d e  p r o p e r t y  i s  t h e  " R i l l "  s h o w i n g  d i s c o v e r e d  

b y  L. B a r r  a n d  R, S t r a i g h t  d u r i n g  t h e  1 9 7 2  s e a s o n .  T h e  

s h o w i n g  i s  l o c a t e d  o n  LCF 8 a n d  1 0  c la ims  a n d  i s  r e a c h e d  

b y  a g o o d  p a c k  t r a i l  b u i l t  i n  1972.  T h e  s h o w i n g  o c c u r s  

o n  b o t h  b a n k s  o f  a n  a n o m a l o u s  t o p o g r a p h i c  d e p r e s s i o n  or ' 

"r i l l" .  D e t a i l e d  g e o l o g y  o f  t h e  a r e a  i s  i l l u s t r a t e d  by  

f i g u r e  G 4 ,  T h e  d e p r e s s i o n  i s  b e l i e v e d  t o  m a r k  t h e  c o n -  

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

. C r e e k  r o c k s  o n  t h e  n o r t h e a s t .  T r e n c h i n g  a n d  h a n d  s t r i p p i n g  

on t h e  n o r t h e a s t  b a n k  u n c o v e r e d  s e v e r a l  j a d e  s h o w i n g s  250 

f e e t  a p a r t .  I n v e s t i g a t i o n  o f  t h e  o p p o s i t e  b a n k  u n c o v e r e d  

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

N e w  World j a d e  s h o w i n g  a r e  marked ' ;  t r e m o l i t i z e d  c h e r t  
0 
n 

o u t c r o p s  a s h o r t  d i s t a n c e  a w a y  a n d  Ca-me tasomat i sm h a s  

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

[ t h i n  s e c t i o n s  FN 6 ,  FN 71. 

. ... . ._ .-. .. .. . ., .. . ....... . . .  . 
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E s t i m a t e  o f  p o s s i b l e  r e s e r v b s  a t  t h e  l o c a l i t y  a r e :  

1 
1 
1 

300 t o n s  T o t a l  550  t o n s  I n  s i t u  j a d e :  

B o u l d e r  j a d e :  250 t ' o n s  

. X - r a y  a n d  b a c k p a c k  d r i l l i n g  o f  some o f  t h e  b o i l l d e r s  s h o w e d  

t h e  j a d e  t o  b e  h a r d ,  a n d  r e l a t i v e l y  f r e e  o f  f e a t h e r  f r a c -  

t u r e s .  None o f  t h e  i n  s i t u  j a d e  h a s  y e t  b e e n  d r i l l e d .  T h i s  

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

I S h o w i n q  

A t  t h e  F a r  N o r t h  J a d e  c a m p s i t e  a l a r g e  b o u l d e r  

e s t i m a t e d  t o  h a v e  o r i g i n a l l y  c o n t a i n e d  150 t o n s  of j a d e ,  

i s  s t i l l  a v a i l a b l e  f o r  e x p l o r a t i o n .  P a r t  o f  t h e  b o u l d e r  

i s  d a r k  a n d  d i s c o l o r e d  b y  " w a t e r - m a r k s " ,  b u t  a p p z o x i m a t e l y  

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

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

30 - 4 0  t o n s  o f  c o m m e r c i a l  j a d e .  T h e  b o u l d e r  i s  s e e n  i n  

p l a t e  l o a .  

. .  

J1 S h o w i n g  - 
S e v e r a l  j a d e  o c c u r r e n c e s  a r e  a s s o c i a t e d  w i t h  a 

s m a l l  i n c l u s i o n  o f  C a c h e  C r e e k  v o l c a n i c s  300 f e e t  e a s t  o f  

I . P ,  LF 3 ,  4 .  T h e  s h o w i n g s  a r e  a c c e s s i b l e  b y  c a t  r o a d  

[ see  f i g u r e  G 5 ] .  

s h a p e d  z o n e  o f  j a d e  a p p r o x i m a t e l y  4 0  f e e t  l o n g  a n d  1 0  f e e t  

w i d e  i s  s i t u a t e d  a t  t h e  c o n t a c t  o f  s e r p e n t i n e  [ a l t e r e d  t o  

t a l c - c a r b o n a t e  r o c k ]  a n d  v o l c a n i c s  [ s i l i c i f i e d  a n d  c h l o r i -  

t i z e d ] .  A t h i n  b a n d  o f  c h l o r i t e  s c h i s t  s e p a r a t e s  t h e  j a d e  

f r o m  t h e  a l t e r e d  v o l c a n i c s .  

A t  t h e  f i r s t  l o c a l i t y  [Jl] a c re scen t -  

A l t h o u g h  t h e  a m o u n t  o f  j a d e  a t  t h i s  l o c a l i t y  

c o u l d  b e  a s  h i g h  a s  200 t o n s ,  m i n i n g  w o u l d  b e  a p r o b l e m ,  
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b e c a u s e  t h e  d i p  o f  t h e  b o d y  i s  s t e e p  a n d  t h e  a d j a c e n t  

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

s e r p e n t i n e  p r e s e n t  a t  o t h e r  l o c a l i t i e s .  The  sho1:ling 

s h o u l d  b e  d r i l l e d  b y  X - r a y  d r i l l  t o  d e t e r m i n e  w h e t h e r  

q u a l i t y  is s u f f i c i e n t l y  h i g h  t o  w a r r a n t  d e v e l o p m e n t .  

J2 S h o w i n g  

On t h e  s o u t h e a s t  s i d e  o f  t h e  v o l c a n i c  i n c l u s i o n ,  

s e v e r a l  j a d e  masses h a v e  b e e n  u n c o v e r e d  b y  c a t - t r e n c h i n g  

a n d  s t r i p p i n g .  

w i t h  " t r e m o l i t e - d i o p s i d e  c a p p i n g "  o n  o n e  s i d e  a n d  a g r a d a -  

t i o n a l  c o n t a c t  w i t h  t r e m o l i t i z e d  s e r p e n t i n e  o n  t h e  o t h e r  

s i d e .  One  mass  h a s  b e e n  d r i l l e d  w i t h  t h e  X - r a y  d r i l l .  ' 

G r a d e  i s  " c o m m e r c i a l "  a n d  t o n n a g e  i s  e s t i m a t e d  a t  50 t o n s .  

T h e  j a d e  o c c u r s  a s  l a r g e  r o u n d e d  masses  

A t  l e a s t  t w o  o t h e r  m a s s e s  a r e  p r e s e n t  i n  close p r o x i m i t y ,  

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

r e s e r v e s  a t  t h i s  l o c a l i t y  i s  e s t i m a t e d  a t  1 5 0  t o n s .  F u r -  

t h e r  s t r i p p i n g  i s  n e e d e d  t o  c h e c k  f o r  o t h e r  j a d e  o c c u r -  

r e n c e s  o n  t h e  s e r p e n t i n e - v o l c a n i c  c o n t a c t ,  a n d  more d r i l l -  

i n g  f o r  q u a l i t y '  c h e c k s  i s  w a r r a n t e d .  

K S h o w i n q  - 

S e v e r a l  b a n d s  o f  . t r e m o l i t e  s c h i s t  or " s e m i - j a d e "  

c r o p  o u t  o n  t h e  s t e e p  b a n k  o f  S q u a w k b i r d  C r e e k  o p p o s i t e  

t h e  F a r  N o r t h  Camp. 

a n d  w e a t h e r e d ,  a n d  s l u m p i n g  o n  t h e  b a n k  p r e v e n t s  o b s e r v a -  

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

a b l y  a t  l e a s t  1 0 0  f e e t .  Hand t r e n c h i n g  a t  t h i s  l o c a l i t y  

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

s u r f a c e  i n d i c a t i o n s  t h a t  q u a l i t y  of  t h e  m a t e r i a l  i s  n o t  

commerc ia l ,  P r o s p e c t i n g  o n  s t r i k e  f rom t h i s  l o c a l i t y  c o u l d  

r e s u l t  i n  n e w  j a d e  f i n d s ,  

A d j a c e n t  s e r p e n t i n e  i s  t r e m o l i t i z e d  

. .. . _ .  . 
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C l o s e  t o  t h e  c l a i m  l i n e  o n  V a n c o u v e r  4 c l a i m  a 

r e l a t i v e l y  l a r g e  mass o f  j a d e  c r o p s  o u t  [ s e e  f i g u r e  8 

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

s t ream.  A b o u t  400 t o n s  o f  j a d e  a r e  i n d i c a t e d  b y  s u r f a c e  

e x p o s u r e s ,  b u t  b a c k p a c k  d r i l l  r e s u l t s  were n o t  e n c o u r a g -  

i n g  a s  f a r  a s  q u a l i t y  i s  c o n c e r n e d .  X - r a y  d r i l l r i n g  i n  

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

q u a n t i t y  a v a i l a b l e  a t  t h i s  l o c a l i t y .  A p p r o x i m a t e l y  500 

f e e t  s o u t h e a s t ,  n e a r  t h e  c r e e k b a n k ,  a l a r g e  b o u l d e r  [35 

t o n s ]  s h o w s  g o o d  p r o m i s e  f o r  gem q u a l i t y  j a d e ,  X - r a y  

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

t a r g e t .  

M S h o w i n q  [ s ee  f i g u r e  G6] 

A s h o r t  d i s t a n c e  n o r t h e a s t  o f  l o c a t i o n  L i s  a 

s m a l l  a r e a  o f  c o m p l i c a t e d  t o p o g r a p h y  a n d  g e o l o g y .  N u m e r -  

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

j a d e  o u t c r o p s  a n d / o r  b o u l d e r s .  T h e  m o s t  s i g n i f i c a n t  j a d e  

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

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

c o i n c i d e  w i t h  f a u l t s  or f a u l t  z o n e s .  S e v e r a l  o f  t h e  

b o u l d e r s  were t e s t e d  b y  p a c k s a c k  d r i l l ;  q u a l i t y  t h o u g h  n o t  

p o o r ,  i s  n o t  gem g r a d e .  T h e  i n  s i t u  j a d e  was n o t  t e s t e d  

w i t h  t h e  d r i l l .  W i t h  t h e  q u a n t i t y  o f  j a d e  p r e s e n t  i n  t h i s  

sma l l  a r e a  i t  i s  l i k e l y  t h a t  b u l l d o z e r  t r e n c h i n g  would un-  

c o v e r  more z 3 n e s  o f  i n  s i t u  j a d e .  R e s e r v e s  a t  l o c a l i t y  M 

a r e  20  t o n s  [ b o u l d e r  j a d e ]  a n d  e s t i m a t e d  50 t o n s  i n  s i t u  

j a d e  [ u n k n o w n  q u a l i t y ] ,  

B L k C K  JADE [ see  p l a t s  l o b ]  

O r i g i n  o f  t h e  b l a c k  j a d e  i s  u n c e r t a i n ,  b u t  m o s t  

o f  t h e  m a t e r i a l  i s  focrnd' i n  t h e  N o r t h w e s t  p o r t i o n  o f  F a r  
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N o r t h ' s  c l a i m  b l o c k ,  a n d  t r e m o l i t i z e d  b l a c k  p h y l l i t e s  a r e  

common i n  t h e  same a rea .  

p e r v a s i v e  t r e r n o l i t i z a t i o n  o f  p r e - e x i s t i n g  g r a p h r i t i c  p h y l -  

l i - t e s  o r  c a r b o n a c e o u s  l i m e s t o n e s .  F u r t h e r  s t a k i n g  s h o u l d  

b e  d o n e  b e y o n d  LCF 9 a n d  1 0  t o  p r o t e c t  t h e  p o s s i b l e  s o u r c e  

o f  t h i s  m a t e r i a l .  

j a d e  i s  c j i v e n  i n  a s e p a r a t e  r e p o r t  r e p r o d u c e d  i n  t h e  Ap- 

p e n d i x .  

T h e  b l a c k  n e p h r i t e  may form b y  

P o s i t i v e  i d e n t i f i c a t i o n  o f  t h e  bl2ck 

PLACER J A D E  [ s ee  p l a t e  1 2 b ]  

S e v e r a l  l a r g e  b o u l d e r s  o f  p l a c e r  j a d e  were f o u n d  

i n  S q u a w k b i r d  C r e e k  d i r e c t l y  b e l o w  t h e  F a r  N o r t h  j a d e  c a m p .  

Some of  t h e s e  h a v e  w e a t h e r i n g  r i n d s ,  some arDu " s l i c k "  i n d i -  

c a t i n g  some g l a c i a l  a n d / o r  s t r e a m  t r a n s p o r t .  

r e s e r v e s  a t  t h i s  l o c a t i o n  a r e  150 t o n s  o f  unknown g r a d e .  

On t h e  c r eek  f u z t h e r  e a s t ,  u n o f f i c i a l l y  c a l l e d  " S e r e n d i p i t y  

C r e e k "  a ' c a m p  was s e t  u p  i n  1970 t o  e x p l o i t  n u m e r o u s  p l a c e r  

j a d e  b o u l d e r s .  

was f o u n d  t o  b e  p o o r  i n  q u a l i t y .  

E s t i m a t e d  

The camp was d i s c o n t i n u e d  b e c a u s e  t h e  j a d e  

S o u r c e  o f  t h i s  t y p e  o f  
. j a d e  i s  u n k n o w n .  

I 0 L 

. . .  ....... . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  
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P L J O a  Jade bou lde r  originally 150 tons, Far  
North [Jade camp a rea .  

PL-lOb Field diamond s a w  cutting 3 t o n  black j a d e  
bou lde r  at Far N o r t h  j ade  camp. 
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PL. l l a  Laminated and c o n t o r t e d  s u r f a c e  of j a d e  
o u t c r o p  on Vancouver 4 c la im.  J a d e  i s  
u n d e r l a i n  by s e r p e n t i n e  and o v e r l a i n  by 
vo lcan ic s .  

p~.llb Narrow o u t c r o p  of j a d e  a t  Squawkbird 
Creek, a t  s i m i l a r  s e r p e n t i n e  - v o l c a n i c  
contact:. 

_ _  
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PL. 12a Typica l  weathered s u r f a c e  of j a d e  boulder. 
Some of the  c o a r s e  w h i t e  t a l c - t  r e m o l i t e  
weather ing  product  has been removed by 
g l a c i a l  tmns,port, 

PL. 12h Typica l  " s l i c k "  (s t rsarn-pol ished boulder )  
i n .  c r e e k  bed below Far NoLrth J a d e  camp, 

c 
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ESTIMATES OF TOTAL R E S E R V E S  [ C o n t ' d ]  

Qu  a 1  i t v  F a r  N o r t h  J a d e  I n d i c a t e d  I n f e r r e d  

F2 S h o w i n g  

G S h o w i n g  

H Rill S h o w i n g  
- b o u l d e r s  250 T 

- i n  p l a c e  

I C a m p s i t e  B o u l d e r  30 - 4 0  T 
J . S h o w i n g  300 T 

J S h o w i n g  1 5 0  T 

L S h o w i n g  - i n  p l a c e  400 T 

1 
2 

L B o u l d e r  35 T 

M S h o w i n g  b o u l d e r s  20  - 4 0  T 

i n  s i t u  ' 50 T 

P l a c e r  [ S q u a w k b i r d  C r . ]  

1 0 0  T U n t e s t e d  

50 T U n t e s t e d  

F a i r  

300 T Unknown- 

U n t e s t e d  

F a i r  
Unknown [ n o  d e e p  
holes t e s t e d ]  

Good. 

P o o r  t o  f a i r  

Unknown 

1 5 0  T Unknown, 

TOTAL RESERVES [ i n d i c a t e d  a n d  i n f e r r e d ]  1 8 3 5  T 
.,. . 

. . .  . 

X I V  - PROSPECTING FOF7 JADE DEPOSITS 

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

j a d e  p r o p e r t i e s  o f  Mt. Ogden s e v e r a l  " i n d i c a t o r s "  were 

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

d e p o s i t s .  T h e s e  a r e :  

a ]  J a d e  d e p o s i t s  a t  M t .  Ogden  a r e  f o u n d  a t  or n e a r  c o n t a c t s  

o f  s e r p e n t i n e  w i t h  v a r i o u s  t y p e s  07 c o u n t r y  r o c k  i n c l u d -  . 

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

b ]  A t  b o t h  New W o r l d  a n d  F a r  N o r t h  d e p o s i t s  j a d e  b o u l d e r s  

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

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

I n  h a n d  s p e c i m e n  t h e  m a t e r i a l  o f t e n  r e s e m b l e s  j a d e  i n  

. 

t h a t  i t s  s u r f a c e s  may a p p e a r  f i b r o u s .  P r o b a b l e  r e a s o n  

I . . .. - -. . . .  . .  . . , . . . . . . . . . . . . -. . . 
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f o r  t h e  j a d e - l i k e  t e x t u r e  i s  t h e  h i g h  c o n t e n t  o f  t i n y  

t r e m o l i t e - a c t i n o l i t e  n e e d l e s  w h i c h  m u s t  h a v e  b e e n  a d d -  

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

a t i o n  o f  j a d e .  

c] A t  s e v e r a l  o f  t h e  l o c a l i t i e s  t h e  s e r p e n t i n e  a d j a c e n t  

t o  t h e  j a d e  i s  d a r k  g r e e n  t o  d a r k  b r o w n i s h - g r e e n  a n d  

h i g h l y  s h e a r e d  - r e s u l t i n g  i n  " p o l i s h e d "  s u r f a c e s  and  

n o d u l e s .  O f t e n  t h e  s e r p e n t i n e  i s  c u t  b y  v e i n l e t s  o f  

a s b e s t i f o r m  t r e m o l i t e  w h i c h  w e a t h e r s  t o  a s o f t  w h i t e  

f i b r o u s  p o w d e r .  

0 

A t  b o t h  N e w  W o r l d  a n d  F a r  N o r t h  " R i l l "  d e p o s i t s ,  much 

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

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

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

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

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

g r o s s u l a r ,  c a l c i t e ,  w o l l a s t o n i t e ,  a l b i t e ,  u v a r o v i t e ,  

t a l c  a n d  c h l o r i t e .  T h e  i n d i v i d u a l  c o n s t i t u e n t s  a r e  
o f t e n  u n i d e n t i f i a b l e  e x c e p t  i n  t h i n  s e c t i o n .  T h e  

T h e  w r i t e r  f e e l s  t h a t  t h e  p r e s e n c e  o f  t r e m o l i t e  i n  

t h e  m a t e r i a l  may b e  c r i t i c a l  t o  t h e  d i s c o v e r y  o f  j a d e  

i n  p r o x i m i t y .  

e ]  A t  t h e  F a r  N o r t h  j a d e  p r o p e r t y  m o s t  j a d z  e x p G s u r e s  

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

p r e s s i o n s  (sr "rills". T h e s e  may r e s u l t  f r o m  e r o s i o n  

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

s e r p e n t i n e .  I n  o n e  a r e a  t h e  "ri l ls" f o r m  a p a t t e r n  

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

a " s t r u c t u r a l "  o r i g i n  i s  m o r e  l i k e l y .  

II 
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X V  - ENVIRONMENTAL -.--- CONSIDZRATIONS : 
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Explo ra t ion  e f fo r t s  a t  p r e s e n t  have d i s t u r b e d  l i t t l e  of 

the a r e a  of Mt.Ogden. Animal popula t ion  of t h e  a r e a  i s  
sma l l  and no harm a p s e a r s  t o  have been done by e x p l o r a t i o n  
e f f o r t s  a l though  some darmge t o  the camps and equipmsnt 
h a s  been i n c u r r e d  b j j  animals.  The creeks a r e  on t h e  a r c t i c  
d r a i n a g e  and suppor t  no sport f i s h i n g :  hence p l a c e r  oper- 
a t i o n s  a r e  possible a t  any t i m e  of the yea r .  

The j a d e  conpanies  have complied w i t h  forestry reg- 

u l a t i o n s  r ega rd ing  t h e  c u t t i n g  of s l a s h  on newly b u i l t  
roads  and the  cover ing  of s l a s h  i n  t r e n c h i n g  and s t r i p p i n g  
o p e r a t i o n s .  The s e r p e n t i n e  which covers m o s t  of the  clainn,d 
a r e a  s u p p o r t s  o n l y  a t h i n  s o i l  cover and s p a r s e  non- 
come rc i a 1 t i m b e  r - 

B o t h  camps a r e  very clean:  s a n i t a t i o n  and w a t e r  f a c -  
i t i es  have p resen ted  no problems. 

. .  

XVI RECCONVENDATIONS 

A) Lonq, Eianqe Planninq: 
I t  i s  impor tan t  t o  use  long range p lanning  while 

s e t t i n g  up development programs f o r  o p e r a t i o n s  of t h i s  

type. Non-perishable m a t e r i a l s  such  a s  f u e l , p a r t s ,  and 
b u l k  f o o d s t u f f s  s u f f i c i e n t  f o r  the whole se3sons  oper- 
a t i o n  should  be moved on to  the p r o p e r t y  a s  soon a s  w o r k  

commences. T h i s  will pennit economies of scale i n  
purchas ing  and reduce t r a n s p o r t a t i o n  costs w h i c h  a r e  
i n e v i t a b l y  higher when o p e r a t i o n s  a r e  run on a day  t o  

day  b s i s .  

B) Bulk Removal of Jade: 
Removal of j a d e  i n  bou lde r  o r  s l a b  form should  be 

cons ide red  a s  a possible means of reducing costs  i n  
wages, t r a n s p o r t a t i o n  and maintainance.  An  a d d i t i o n a l  
b e n e f i t  might be t h e  a v a i l a b i l i t y  of l a r g e  volurncs of 

l o w e r  q u a l i t y  j a d e  which c o d d  be used i n  'cominercial 
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o r  c o n s t r u c t i o n  a p p l i c a t i o n s .  Adver t i s ing ,  demons t r a t ions  

and exper imenta t ion  would be necessary  t o  make t h e  p r o d u c t s  
better known. The  w r i t e r  feels t h a t  most of t he  non- 
l a p i d a r y  p u b l i c  i s  r e l a t i v e l y  unaware of the a v a i l a -  
b i l i t y  of low-grade m a t e r i a l  f o r  f i r e p l a c e s ,  t i l e s  etc. 

T h e  s e l l i n g  of a l a r g e  volume of low q u a l i t y  m a t e r i a l  
would reduce the o v e r a l l  t r a n s p o r t a t i o n  c o s t s ,  a l l owing  
a h i g h e r  p r o f i t  margin on gem q u a l i t y  j ade .  

Probably the most e f f e c t i v e  means f o r  removal of 

l a r g e  volumes of j a d e  from t h e  mountain would be by 
c a t e r p i l l a r  t r a c t o r .  The same v e h i c l e  could  be used  f o r  
t r a n s p o r t i n g  s u p p l i e s  t o  t h e  p rope r ty  and f p r  s u r f a c e  
e x p l o r a t i o n  ( t r e n c h i n g  and s t r i p p i n g )  I f  both companies 

cou ld  use  the same t r a c t o r ,  t r a n s p o r t a t i o n  cha rges  and 
s tandby t i m e  would be reduced cons ide rab ly ,  

C Exp lo ra t ion  
1. Geoloqy: Only a l i m i t e d  amount of geology i s  needed 
on each  c l a i m  b lock  d u r i n g  t h e  coming season,  T h i s  would'  
i n c l u d e  s u p e r v i s i o n  of p rospec t ing ,  magnetometer work, 

d iamond-dr i l l ing  and t r ench ing .  Probaly one o r  two weeks 
w o r k  a t  the s t a r t  of the  season wou ld  s u f f i c e .  

2. Prospec t inq :  Numerous a r e a s  on each  c l a i m  block 

a r e  worthy of f u r t h e r  p rospec t ing ,  these a r e a s  cor respond 
t o  se rpen t ine -coun t ry  rock c o n t a c t s  and a r e  shown on t h e  

accompanying maps ( f i g u r e s  R l , R 2 ) .  Seve ra l  o ther  a r e a s  

o f f  t h e  p r o p e r t y  boundaries  may be worthy of a t  l e a s t  
recconnaissance  p rospec t ing .  These i n c l u d e  the  l o w e r  
s l o p e s  of Mt.Ogden toward Ogden Lake, w h e r e  t r e m o l i t e  
occur rences  have been d iscovered  i n  the c o u r s e  of road 
c o n s t r u c t i o n .  One c l a im on t h i s  a r e a  i s  b e l i e v e d  t o  be 

i n  good s t and ing .  

. .  .... .. . .  ..- . .  , .. . . ... ... - 
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O t h e r  a r e a s  which should be prospected thoroughly  by t h s  
i n d i v i d u a l  companies concerned a r e :  

1) P l a c e r  occur rences  on  Ogden and Squawkbird c r e e k s  s h o u l '  
be rechecked 

the  e a s i e s t  t a r g e t s  t o  eva lua te .  
and d r i l l e d  where necessary .  P l a c e r  bou lde r s  a r e  by f a r  

2) The base of the d io r i t e -gabbro  body on lower p a r t  of Squawk- 
bird creek. T h e  serpent ine-gabbro  c o n t a c t  could be p roduc t ive ,  

3 )  The w e s t  f a c i n g  slope of Mt,Ogden above s e r e n d i p i t y  creek 
4) ,The a r e a  nokth  and w e s t  of C h e  rill  (H) showing should be 

prospected tho rough ly  f o r  t h e  sou rce  of the black j a d e  seer? a s  
t ra i ls  of g l a c i a l l y - t r a n s p o r t e d  bou lde r s  elsewhere on the property. 

3) D r i l l i n q  

by X-ray and/or packsack d r i l l i n g  d u r i n g  the  n e x t  season. The packsack 

d r i l l  is s u f f i c i e n t  f o r  p r e l i m i n a r y  e v a l u a t i o n  b u t  does  n o t  
p e n e t r a t e  deep enoxgh t o  e v a l u a t e  bou lde r s  thoroughly ,  D r i l l i n g  
should  c o n c e n t r z t e  on m a j o r  t a r g e t s  first and s y s t e m a t i c a l l y  e v a l u a t e  
a l l  known j ade  occur rences ,  All holes should be plotted on mps,  
cores c a r e f u l l y  l a b e l e d  and kept i n t a c t  a s  h a s  been the pract ise  
by operators of the properties i n  the p a s t ,  

4 )  Maqnetometer surveys:  

o u t  on t w o  o r  three of the known n e p h r i t e  occur rences  t o  ses if 
the s e r p e n t i n e  -country rock c o n t a c t s  can  be s h a r p l y  d e f i n e d ,  If t h e  

method works(and i n  m o s t  c a s e s  s u f f i c i e n t  c o n t r a s t  i n  magnetic 
properties should  exist) then  the progmrn of magnetometer su rveys  
should  be extended t o  a l l  f a v o r a b l e  g e o l o g i c a l  c o n t a c t s  and jade  

showings, One w e e k s  w o r k  with magnetometer operator and helper 

should  be s u f f i c i e n t  t o  e v a l u a t e  the u s e f u l n e s s  of the mzthod, 

psobaSly t w o  w e e k s  work would be necessary ,  Expected costs f o r  

one man p l u s  m3gnetometer f o r  t w o  weeks would be $lOOO,OO, If 

A l l  a r e a s  of "capping" and a l l  j a d e  showings should be e v a l u a t e d  

The  wariter reccommends t h a t  magnetometer su rveys  be c a r r i e d  

For a complete e v a l u a t i o n  of a l l  t a r g e t s  on each  p r o p e r t y  - - .  

the  method works it could  a i d  g r e a t l y  i n  d e f i n i t i o n  o f , r e s e m e s  

and d i s c o v e r y  of a d d i t i o n a l  d r i l l  t a r g e t s .  _ .  
U 
0 
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5. Topoqraphic map: Perhaps the  most u s e f u l  s i n g l e  t o o l  i n  the 

f u r t h e r  e x p l o r a t i o n  and development of the  j a d e  p r o p e r t i e s  on 

Mt.Ogden would be a d e t a i l e d  topographic  map prepared  from air 
pho tos ,  on a s c a l e  of 500 ( o r  less) f e e t  p e r  i n c h  and c o n t o u r  
i n t e r v a l  of 50 f e e t  o r  less. Geologica l  i n v e s t i g a t i o n s  have 
shown t h a t  much of t h e  j a d e  .is a s s o c i a t e d  with anomalous topo- 
g r a p h i c  dep res s ions ;  t h u s  a good topographic  map miqht lead t o  
d i s c o v e r y  of new d e p o s i t s .  I n  s e v e r a l  a r e a s  bush i s  dense and -1. 

few landmarks exis t ,  I n  t h e s e  a r e a s  d e t a i l e d  topographic  i n f o r -  

mation would be i n v a l u a b l e  i n  the p l o t t i n g  of c l a i m  d a t a  and 
geology-  C o s t s  of the map night be a s  h igh  a s  $2000,00,  

0 6. Claim s t a k i n q :  

It would be a d v i s a b l e  for both companies t o , s t a k e  a d d i t -  

i o n a l  c l a ims  on Mt.Ogden on the a r e a s  of f a v o r a b l e  geology 
a s  shown on the accompanying maps ( f i g u r e s  33,R4), The  a rb i t ra ry  

l i n e  of d i v i s i o n  of  i n t e r e s t  t h a t  was used i n  1972 s t a k i n g  
should  be adhered t o ,  t o  a v o i d , c o n f l i c t s .  The s t a k i n g  could 
be done a t  the same t i m e  a s  p rospec t ing .  If no new showings 
a r e  t u r n e d  up the c l a i m s ,  a s  well a s  same of t h e  p r io r  c l a i m s  
m i g h t  be s a f e l y  dropped 

. .  u 

U 
c 

7 Trenc’hinq: 

An i n t e g r a t e d  e x p l o r a t i o n  program reccomnended for the H , J . L ,  

and f.1 showings i s  a s  follows: - other  showings should be i n -  

ves t iga t , ed  a s  well b u t  have a low priority. 
J Ll 

1) Geo log ica l  mapping ( d e t a i l e d )  accompanied by magnetometer 
su rveys  t o  dete m i n e  p o t e n t i a  1 of t h e  serpent ine-g  ra:nodio r i t e  

c o n t a c t  

0 
u 
il 

2) D r i l l i n g  w i t h  x - r a y  d r i l l  t o  de te rmine  dimensions and 
p rov ide  a d d i t i o n a l  g e o l o g i c a l  i n f o m m t i o n ,  

3 )  Trenching and s t r i p p i n g  w i t h  c a t e r p i l l a r  t r a c t o r  w i t h  
subsequent  geological .  mapping and a d d i t i o n a l  diarnom3 

I 

_ . _  
Q d r . i l l i n g  w h e  re necess  3 ry  . 

4)  Complete e v a l u a t i o n  of j a d e  l e n s e s  by X-ray d r i l l i n g  
p r io r  t o  product ion .  

. . . .. . . . , . . . . - . . . .  . . .. 
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D. Cos ts :  
Because the r e p o r t  i.s u r g e n t l y  needed by both 

companies a t  the  present t i m e ,  a d e t a i l e d  breakdown of 

costs f o r  t h e  e x p l o r a t i o n  progmm o u t l i n e d  w i l l  no t  
be inc luded .  A rough e s t i m a t e  of e x p l o r a t i o n  expenses  
n e c e s s a r y  t o  e v a l u a t e  the j a d e  shGwings i s  a s  follows: 

Geology ........................ ..$1500.00 

Topographic map .................. $2000,00 

LYagnetometer work .............. .$2000.00 

D r i l l i n g  ........................ $5000.00 

Trenching ....................... $7500.00 

Cla imstaking  ..................... $1000.00 

P rospec t ing  .................... .$1500.00 

T o t a l  costs $20500.00 

C o s t s  per company . $10250.00 

\ 
Barry Price,B.Sc.,M.Sc' 
Manex Mining L t d .  

. . . . . . . . . . . . . .  . .  - ................ - . . . . . .  . . . .  
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A r m s t r o n g ,  J . E ,  [ 1 9 4 0 ] .  T h e  U l t r a b a s i c  R o c k s  o f  t h e  F o r t  
F r a s e r  Map-Are.a, N o r t h e i - n  B r i t i s h  C o l u m b i a ;  
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Renta l  P a i d  Ca-te Lease Term Uork  Recorded Plscer Min ing  
Lzase  Number Granted t o  t o  - 

1909 14  Jan 69 20 y r  13 Jan 77 13 Jan  72 

19 10 I 4  Jan 69 20 y? 13 Jan 77 13 Jan 72 

1911 -i4 Jan 69 20 y r  13 Jan 77 13 Jan 72 

1956 32 Oct 69 20 yr 29 Oct 76 29 Oct 72 

1957 30 Oct 69 20 yr 29 Oct 76 29 Oct  72 , 

1950 30 Oct 69 20 yr 29 Oct 76 
1 

29 D c t  72 \ 

1 
1 

. .  

Name o f  Mineral  
Cla im.  , . 

LF ?#I 
LF #2 
LF #3 
LF $4 
LF #5 
LF #6 
LF #7 
LF #0 

LCF #I 
LCF #2 
LCF #5 
LCF #6 . 
LCF #7 
LCF $0 
LCF ff9 
LCF #'IO 

Vancouver iY2 
Vancouver # 3  
Vancouver $4 
Vancouver #5 
VanccQvilr #6 
Vancouver 2.0 

Work Recorded 
-t 0 Recorded 

R 2' c D r d 
Nunbsr 1 

6 Au? 69 
6 Aug 69 
6 Aug 69 
6 Aug 69 
6 Aug 69 
6 Aug 69 
0 Oct 69 
0 Oct 69 

2 Sep  69 
2 Sep 69 
0 Oct 69 
8 Oct 69 
0 Oct 69 

8 Oct  69 
0 Oct 69 

0 Oct 69 
0 Oct 69 
8 Uc t  69 
A Oct 69 
6 Oct 69 
8 Oct -69 

8 n c t  69 

6 Aug 75 
6 Aug 75 
6 Aug 75 
6 Aug 75 
6 Aug 75 
6 Aug 75 
8 Oct  73 
8 Oct 73 

2 Sep 73 
2 Sep 73 
0 a c t  73 
0 Oct 73 
8 Oct 73 
8 O c t  73 
a Oct 73 
0 Oct 73 

8 Oct 73 
0 Oc-t 73  
0 Dct  73 
6 Oct 73 

a Oct 73 
8 n c t  73 

- 

79755 
79755 
73757 
79758 
79759 
79750 
8 1070 
81071 

79872 
81054 
51065 
81056 
81067 
8106!3 
81067 

01055 
81057 
0 IO58 
01059 
8 1069 
0105il 

79871 

. , -  ~ - . ... . .. . ..- .- . . . . . .  



LCF 4 
- a- R a l f  1 

R a L f  2 

379437M 

379438M 
379439M 

Vapcouver 1 
RzI.2 5 Fr .  

Ralf 9 Fr .  

R a l f  10 Fr. 

u. 
-- 
n R a l f .  3 
w---- 

R a l r  4 

p2s; ; 
niialf '  5 

-u;alftj -___ 

~ - - - -  

--- 

-fi- 

3 7 9 44 1M 
379443M 
379444M 

379445M 

379446M 
379447M 

379448M 

379449M 

379450M 
379451M 

l l  

II 

I 1  I 1  

I f  I I  

II 

I t  

II 

II 

I I  

- 
115688 , 
115689- 

II 

I 1  

II Sept 2/7 2 
I 1  I 1  

II 

0 
3 

F O R M  s t o a  

r'AQNEX I d l N I N G  LTD. (N.P.L.) 
200-535 THURLOW ST. 
VANCOUVER 5, B.C. 

CLAIM STAKING DATA 

Include: 1) Location Map - 4 m i l e  

2) C l a i m  Map 

R 1 . .  ........ . - . 
. . . . . . . . . . .  u CLAIM 

.. 

LOCATED STAKING RECORD 

Sept i'"1 115684 

115685 

115686 

115687 II 

B.Price Jade Aug  29/72 
I 1  11 I 1  

II . II [Sept 1/72 
I I 

-. 
I 1  

11 I I I  

II I II I 
I 1  I I'  I t  

I I 1  

I 
:: I 

I I 
I "  

-n----l- U 

U - 

I 

- ................ 



!,\ANEX MINING LTD. (N.P.L.) 
200-535 THURLOW ST. 
VANCOUVER 5, R.C. 

379436Pl 
LCF 4 379437M 
R a l f  1 - 379438~ 
Ralf 2 379439M 

R a l f  5 Fr. 379443M 
1 Vancouver 1 379441M 

1 R a l f  9 Fr. 379444M 
R a l f  90 FP. 379445M J 

t a l f  3 379446M ’ R a l f  4 379447M 
7 R a l f  7 379448M 

379449M 
379450M 
379451M 

JL’G a 

FORM P i o e  

v-s 
- _ _  

B.Psice Jade 29/72 jSept 7/72. 
“= 

I 1  11 II II 

I 1  - I 1  Sept 1/72 I 1  - 
II t l  11 I f  - 
I t  I 1  I $  I 1  

II 11 II I1 

II I1  I f  

I 1  I 1  If II 

- 
-- 

II 

l l  Sept 2/7 2 - I 1  II 

II II It  11 

II II II 

I! I t  II I t  

I 1  

I 1  $1 I 1  11 

I1  I t  II I 1  

CLAlM STAKING DATA 

1 CLAIM 

Include:  1 )  L o c a t i o n  Map - 4 mile 

2) C l a i m  Map 

LOCATED STAKING 
. .  

RECO-SD 
TAG NUMBER BY FOR DATE \ DATE 

_L .. 

RECOSD NO. 

115684 
_ _  

115685 
115686 
115687 

11 3E 

1’1569C 
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JADE TEKMINOLOGY 

S u f f i c i e n t  confus ion  e x i s t s  concerning the terms ' ' j ade"  
" n e p h r i t e "  and " t r e m o l i t e - a c t i n o l i t e "  t o  war ran t  c l a  rif i- 
c a t i o n  of terminology used i n  t h i s  r e p o r t .  

J a d e  i s  a term reserved  f o r  v a r i e t i e s  of t h e  m i n e r a l s  

n e p h r i t e  and j a d e i t e .  "Nephrite" i n c l u d e s  a l l  tough,  compact 
m i c r o - c r y s t a l l i n e  o r  micro-f ibrous forms of t h e  tremolite- 
f e r r o a c t i n o l i t e  s o l i d  s o l u t i o n  series rep resen ted  by t h e  
chemical  formula Ca Mg S i  0 

T r e m o l i t e  c o n t a i n s  0-20 mole % f e r r o a c t i n o l i t e ,  a c t i n o l i t e  

* .  
(OH)'2 1 Ca2Fe5Si8022(0H) 2 e  2 5 a 2 2  

c o n t a i n s  20-80 mole % and f e r r o a c t i n o l i t e  c o n t a i n s  80-100 

mole %. (Deer,Howie and Zussman, 1963,p.250.) 

J a d e i t e  i s  a minera l  of the pyroxene group and h a s  the 

formula Na (A1,Fe) Si206. A s o l i d  s o l u t i o n  series e x i s t s  between 
j a d e i t e  and Diops ide ,  Ca (PIg,Fe) S i  0 Specimens c o n t a i n i n g  
s i g n i f i c a n t  amounts of t h e  diops ' ide molecule should pxob3bly 
n o t  be c l a s s i f i e d  a s  j a d e ,  a l though  chemical  a n a l y s e s  may 
be n e c e s s a r y  t o  d i f f e r e n t i a t e  t h e  t w o  minera ls .  Specimens of 
J a d e i t e  o r  Ac t ino l i t e -Tremol i t e  which a r e  n o t  micro-cryst- 
a l l i n e  should  n o t  be c a l l e d  j a d e .  

2 6  

Tab le  

j a d e .  

1 describes numerous minera l  species o f t e n  misnamed 

O t h e r  terms encountered i n  the l i t e r a t u r e  a r e :  

C a l i f o r n i a  j ade :  compact v a r i e t y  of v e s u v i a n i t e  
S t y r i a n  jade :  compact v a r i e t y  of ch lor i te  
South Af r i can  jade :  massive green  g r o s s u l a r i t e  
0 regon j a d e  : 
Bowenite : dense,  f i n e l y  c r y s t a l l i n e  s e r p e n t i n e ,  

11 I 1  II . 
* a f t e r  James R. Evans ,Ca l i fo rn ia  Div.Mines and Geology 

Mineral  1 n f . s e r v i c e s  Bul l .  v 109, 
Sept, 1966) 

. . . . .  . . . . .  . .  . . . . . . . . .  - ... ... .. , . . . . . . . .  ............... . . . . . . .  



occur in V U ~ S  $it\ 3s cavity fillings in many typcs of roclts. 

I ErCen I 

Dio p ii d c 

fpidctc Ytlloiviclr 6-9 3.38-3.49 
erccn IO 
grecn 

Vcrudanitt  nroivnto 6-7 3.53-3.43 
(ldocrrsc) , z i t en  
va r. 
Calilarnitc 

Vitreous 

Grcijy, 
waxltkr. or 
dull rough 

V i w o u r  

Vit rcous 

Vit.rcout to 
iccinoui 

Vit:cour to 
rciinou9 

Viirenur 

\Vaxy IO 
rubvllccccr 

\Vaxy to 
~ubvitrcour 

D u l l  to 
iubvitrtour 

-- - 
Ni(hl,Fc)(SiiOi) Not rcluble in 1ICI; l u s o  a t  2)< t o  

t ra i i rprrc i i t  + s i  undcr blowpipe (see 
crciiiolitc-~ctiiiolitc). 

low in rcile of Iiardncsi: grcaiy lurtcr; 
- 
(~Ie,Fc)i(Si iOid(OlI)a . i n l u d i l c ;  aolublc ir, llCl 

For yrcen :crpcitt.liCc n i G t t l i i i g  or Jis- 
culoiatioii on in>slivc rpcciriiciir. 

.\lonoclinic; pr;inirLic 
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0 

ij 
0 

c 
c 
0 
0 
0 
0 
C 

0 

D e n s i t y  d e t e r m i n a t i o n s  w e r e  c a r r i e d  o u t ,  on s e v e r a l  

sma l l  blocks of j a d e  c u t  from cores and hand speci-mens o b t a i n e d  
by the  w r i t e r .  The  results a r e  a s  follows: 

nk2T-5 

SAMPLE -- 

1 

DESCRIPTION - 

Normal qreen  j a d e , d r i l l  core from ------- 150 t o n - b o u l d e r  on F a r  North c l a ims  

2 Dark g reen  j a d e ,  d r i l l  core from sma l l  3.018 g/cc 
b o u l d e r  on F a r  North c la ims .  

3 "Wyoming Black" j a d e ,  t h i n  sl ice from 3.096 g/cc 
(Sample i s  a c t u a l l y  
d a r k  green . )  M r .  L.D.Barr. 

4 (&I 3.006 g/cc Black j a d e  from bou lde r  on F a r  North lb) 2.997 g/cc 
- __- - - -- _- 

3.002 g/cc c l a i m s ,  b u t  sold t o  New world J a d e .  

( a )  f r e s h  sample, (b) p a r t i a l l y  
weathered sample 

D e n s i t y  d e t e r m i n a t i o n s  w e r e  c a r r i e d  o u t  on a J o l l y  ba lance  

provided  by the  u n i v e r s i t y  of B r i t i s h  Columbia. Accuracy is  
expected t o  be t o  two dec iml  p l a c e s ,  Comparing r e s u l t s  
w i t h  e s t a b l i s h e d  d e n s i t y  d e t e r a i n a t i o n s  f o r  m e m b e r s  of the  

tremolite-actinolite-ferroactinolite s e r i e s ,  samples 1,2, and 
4 c o n t a i n  approximately95% of the t r e m o l i t e  molecule ,  whereas 
sample no, 3 l i k e l y  c o n t a i n s  2 5  % a c t i n o l i t e  molecule ,  s u f f -  
i c i e n t  t o  be properly termed a c t i n o l i t e  n e p h r i t e  j a d e .  

I 

.. -.. . _ _  . .~ .. . . .  . . . . .. - .. . . . . . . . . 



F I G  

Y r o r n o l i l o ~  Acl lnOl l?D - - - - t c F o r r o o r I l n o l i I l  
2v 
850 
a00 

Z hc 7 50 
200 7 00 

, 100 (n,-n,) 

. .  

. ' 150 65O ' 

0.025 
! .  0.020 

0.019 ' ' 

n 
' 1.70 

1.6a 

gr0vi:y 
1.56 3.4 

1.64 3.3 . 

1.62 3.2 

. .  

Specific . 

. .  

1.60 3. I 

1.=s 3.0 

0 :" . Molecular % 80 100 . . 
I '  1 1 

5.7 5 F8 yo , 2293 28.80 .. 
CazMgs IS?aOU)(O",n Co2FaJ(S!&(OH12 

Tr o m o l l ) . ~  Farroactinollla 

D e Relationship of density, biref ringence, 
extinetior,  angle, refractive i n d i c e s ,  
and 2V of jade  m i n e r a l s  w i t h  xespect 
t o  chemical  composition, (From Deer, 
Howie and Zussman, 1966, and Evans, J.R., 
1966.) . 

. _ i  , . , ....... . ... . .  . . .  . .  
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taU>~.X!! 

FEI-1 

Ri-2 . 

-0;03N" 

FX-11 

Nd-22(2) 

h-d-1 

ti&-I 

hW-3 

h-d-23 

h"-21 

IN-15 

S A - 1 0  

trd-15 

FN-3 

M-4 (a) 

. FX-6 

FN-7 

FN-8 

Ed-4 

NJ-5 

FIV-6 

wri- 11 

M - 1 9  

tN-6 

KA-7 

tr6-8 

M-3 

N A - 1 3  

Nd-12 

LOCXTT0:I PCCM Y1?2 

F a r  ?:orth cez? ar,3-cOTe Ja2e 

F a r  Nor th  c3c.p -?.rla-COre JaZe  

F a r  f;orth car.? arm-slice J a d e  

s r r a n d i p l t y  C r e e L b u l 2 ? r r  J a d e  

~w Wjrld j ~ ? e - b 3 u l 3 e S  J a d e  

New Korld p i t  A l t e r a t i o n  Zone 

A l t e r a t i o n  zons 

. .  

N e w  World p l t  

New World p i t  A l t e r a t i o n  Zone 

400 € 5 .  'south of Xev Y3:ld l i t  A l t e r a t i o n  Zona 

400 ft. 3auCh of XSJ Vorld pit h l t c r a t i o n  Zone 

Q 

i3 
A l t e x a t i o n  Zone 

A l t e r a t i o n  Zone 

A l t e r a t i o n  Zone 
0 o p n  cut i n  ro33 2030 f t .  SW 

of N=w k'orld camp 

I i n z s t o n e  Ridge contact of l i c e z t o n e  and s - m n t i n e  
c h l o c i t e  ( - ~ n n i n l t c J - ; r o j s , J l j r l t e - c a l c i t ~ - ' c a a ~ ~ n ~ -  

~ .. . .  . .  . 
.cap?ing.' s u e e r i a l  
dio?si$e-na?h ri ts-tre-411 te-uv3 rovl t e  

'capping" w i t h  c o a r s e  c r y s t a l s  
v e s u v i a n l t e - p r o s x l a  c i t e 4 i o p s i d r -  ( a l b i t e )  

Par North  caxp a r e a  

F a r  North can? arPa 

A l t e r a t i o n  Zane 

A l t e r a t i o n  Zone 

"H' j a d e  o c c u r r e n c e  (P.i l l)  A l t e r e d  Volcanic  Pock? Ligh: gre+n dense  rock ~ r e s e . ~ b l i n g  c>>ping. 
c l i n o z o i s l t e - c a l c i t r -  (a1S::e) 

.tI. j a d e  o c c u r r e n c e  A l t e r a t i o n  Zone Ca-metasol:atisr. zoze. w h i t s  5 1 1 5 3 ~  danss nxk 
g r o s s u l a r i t e - c a l c i t e -  ( v e s u v i a n i t e )  

A l t e r a t i o n  Zone A l t e r e d  s e r p a z t i n e  be.13~ c a p p i n 7  
d l o p s i d s - a n t i ~ o r i t z - s e ~ ~ ~ ~ l t e - ~ i c o t i t ~ t ~ e ~ ~ l l ~ e  

a l b i t e - k y a  r t r - t r e m o l i t e - a c t  i nol i :e - (mqnet i te?)  
A l t e r e d  Volcanlc  Rock D s n s r  gracn cont0r.d rrrsk 

Altered Volcanic  Rock Passive green-prey rock 
c l l n o z a i s i t e - c h ~ O r i t e - h ~ d ~ ~ r o s s u l a  e - a l b i t e - t r e x o l i t e  

A l t e r e d  Volcanic  mb? Dense l iph: gresa rock 
c l i n o z o i s i  t e - c a  lcl te- ( a l b i t e )  

A l t e r e d  Volcanic  Pock Dar!< g r e e n  c q s t a l l i n e  mck i n  i c c l u s i o n  
c h l o r ; t e - a l b i t e - a ~ ~ l t e - c l i n o ~ i o s i : c - s ~ ~ e n d  

c F a r  N o r t h  camp a r e a  

Hew World p i t - j u s t  atave 
c a p p i n s  

New World p i t - J u s t  abave 

_.. . 
.. . 

ca?ping 

-H" jaZe l o c a l i t y  

L a s e  r o ~ x k 3  knob r e a r  
"R" jade l o c a l i t y  

Sed World pl t a red 

A l t e r e d  Volcanic  Rock Dense grey-qreen  ruck 
a l b i  te-3n:Yo?hyllitc-h>* mg m s s u l a  r-cl inoz  31 s 1 te- 

S i l L c L f i d  and t r o _ o l i t i z s . d  p h y l l l t e  
qua r t z - c h l o  rita-tce:.ali te 

c l i n o ~ y m x a . X - c h l o r i  te  0 X a t a s e d l r e n t s  

Hetasedirr .rnts 

K e t a a d l c e n t s  

Heta se.3ilr.ents 

A l t e r e d  T e r i d o t i t e  

G r a n c d l o r i t e  

New World p i t  a r e a  

0 HW World p i t  a r e a  

moulder fmn  F a r  North caap 
a rea 

Near  .E' j a d e  l o c a l i t y  

ri b b n  c h s c  

[I N e w  World J a d s  "8" 
l o c a l i t y  

. .  . . .  

W - 1 3  

N.1-14 

Rl-4 (b) 

PN-5 

11(-9 

R e v  World J a d e  '8' 
l o c a l i t y  

Nav (iorld Ja?e  "8" 
l o c a  1 it y 

Trenches  near old c a n p F . l r  
North cldlns 

Trenches  n e a r  o l d  can-%Far 
6orth c l a i m  

B l u f E s  on l o v e r  port ion of 
SquaW!&LKd C-Tak 

G r a n o d i o r i t e  

C n n d l o  r i t e  

C n n a ? i o r l t e  

Granodior i te  

D l  o r i  te-o r Ca b b m  

0 

0 . -  . . .  

- -- . . - .- . ,  . . . .. . . . -. . . . ... . . . . 
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X-RAY D I F F M C T I O N  AED X-RAY FLUOFSSCENCE 

ANALYSES O F  G W E N  AND BLACK JADE SAMPLES 
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j JADE SAMPLES AL\JAT..YSED - 

Sample 1: Medium green j a d e  from d r i l l c o r e ,  F a r  Norkh 
Jade  proper ty .  

Dark green  j a d e ,  d r i l l  co re ,  F a r  North j a d e  
p r o p e r t y  

Sample 2: 
0 
0 
0 

Sample 3: Wyoming b lack  j a d e "  obta ined  from L.D.Barr, 

Sample 4: "Black j a d e "  from F a r  North j a d e  p r o p e r t y  

Q 

4 t 

. _.. 



X - W Y  DIFFRACTION AND X-RAY FLUOFcESCENCE 

ANALYSES O F  GREEN AND BLACK JADE SAMPLES 

Barry  Price 
l i g h t  g reen  
determine:  

SAMPL E S - 

Four  samples of j a d e  ( n e p h r i t e )  w e r e  submit ted by P41. 

of Manex Mining L t d .  These ranged i n  co lor  from 
( #1) t o  b l ack  ( # 4 ) .  The w r i t e r  was asked t o  

a )  whether a l l  samples could be c a l l e d  n e p h r i t e  
j a d e .  

b) I f  t h e  d a r k e r  m a t e r i a l  w e r e  a c t i n o l i t e  o r  
f e r r o a c t i n o l i t e .  

c) If  the  color d i f f e r e n c e s  could  be a s c r i b e d  
q u a l i t a t i v e l y  t o  v a r i a t i o n s  i n  one o r  more 
of the  elements  p r e s e n t .  

X-ray d i f f r a c t i o n  p a t t e r n s  of a l l  f o u r  samples index  
a s  t r emol i t e - ac t ino l i t e .bu t  it i s  imposs ib le  t o  d i f f e r e n t -  
i a t e  the t w o  end m e m b e r s  by t h i s  procedure.  

Q Q a l i t a t i v e  x-ray f l u o r e s c e n c e  s i ia lyszs  i n d i c a t e  v a r i a t i o n s  
i n  the  r e l a t i v e  amounts of e lements  p r e s e n t .  Elements detect- 

ed by scanning  i n c l u d e  i r o n ,  n i c k e l ,  c o b a l t ,  msnganese, and 
s t ron t ium.  I r o n  i s  en r i ched  i n  sample #3 r e l a t i v e  t o  samples 

#1 and #4; #2 w a s  n o t  run because of i n s u f f i c i e n t  powder. It 
is e s t i m a t e d  t h a t  #3 c o n t a i n s  about  t w i c e  a s  much i r o n  a s  
: # l o r  #4. It  would s e e m  t h a t  i r o n  is  n o t  the cause  of the  

b l a c k  c o l o r a t i o n  of sample +4. 
N i c k e l _ :  Samples #1 and #4 have s i m i l a r  N i  c o n t e n t s , w i t h  

c o n c e n t r a t i o n s  several t i m e s  higher t h a n  t h a t  of  sample +3. 

Manqanese: T h i s  element i s  p r e s e n t  i n  sma11,but uniform 
c o n c e n t r a t i o n s  i n  a l l  samples. 

C o b a l t :  T race  q u a n t i t i e s  of c o b a l t  a r e ,  p r e s e n t  i n  a l l  _ _  
samples b u t  c o n c e n t r a t i o n  i s  r e l a t i v e l y  lower i n  sample $4. 



----- Stront ium:  T h i s  e lernsnt  i s  p r e s z n t  i n  t r a c e  q u a n t i t i e s  

un i formly  i n  311 samples. 

W A L Y T I C A L  PROCEDURES-: 

X - r a y  d i f f r a c t i o n  w a s  done us ing  -60 mesn powder ground 

i n  a Spex mill. Because of d i f f i c u l t i e s  i n  o b t a i n i n g  a 
randomly-oriented sample s l i d e ,  peak i n t e n s i t i e s  do n o t  
c o r r e l a t e  w e l l  with t h o s e  of ASTM i n d i c e s ,  however ,peak 

p o s i t i o n s  (28 )  do matcn w e l l .  

X - r a y  t l u o r e s c e n c e  was done us ing  f u s i o n  pellets. One 
gram of sample was f u s e d  w i t h  two grams of L i - t e t r a b o r a t e  t o  

e q u a l i z e  a b s o r p t i o n  effects,  The  p e l l e t s  w e r e  crushed f o r  
t w o  minutes  i n  a Spex mill and p res sed  i n t o  pel le ts  w i t h  a 
borax backing. 

The procedure  used a l l o w s  q u a l i t a t i v e  e s t i m a t i o n  of 
r e l a t i v e  amounts present by comparison of peak h e i g h t s  on 
the d i f f e r e n t  scans .  A s  t h i s  d i l u t i o n  procedure reduces lower 

d e t e c t i o n  l i m i t s  for any g iven  element ,  a scan  w a s  a l s o  made 
on crushed  n a t u r a l  powder; no o t h e r  e lements  w e r e  d e t e c t e d .  

A l l  t r a c e s  completed i n  the s tudy  a r e  inc luded  i n t h i s  r e p o r t  
on t h e  fo l lowing  pages.  

G . Med f o rd , M. Sc , 
G e o l o q i s t  . 



INTERPFcETATION OF DATA C-ONCERNING MT-OGDEN BLACK JADE 

O p t i c a l  examinat ion of t h e  b l a c k  j a d e  from Nt.Ogden shows 
t h a t  t h e  m a t e r i a l  h a s  s i m i l a r  c r y s t a l  s i z e  and t e x t u r e s  
a s  normal g reen  n e p h r i t e  and c o n t a i n s  s i m i l a r  amounts of 

uva r o v i t e  ga met. 

X-ray s t u d i e s  (see accompanying r e p o r t )  prove t h a t  t h e  b l a c k  

m a t e r i a l  belongs t o  the tremolite-ferroactinolite s o l i d  - 
s o l u t i o n  series. The i r o n  c o n t e n t  of t h e  b l a c k  m a t e r i a l  from 

Mt.Ogden i s  about  h a l f  t h a t  i n  t h e  "wyoming b l a c k  j a d e "  
ana lyzed  a t  the  same t i m e ,  and i s  s i m i l a r  t o  the i r o n  c o n t e n t  
of normal g reen  j a d e  from M t ;  Ogden. 

. .  

D e n s i t y  d e t e r m i n a t i o n s  show t h a t  t h e  M t  .Ogden b l a c k  m a t e r i a l  

h a s  a d e n s i t y  of 3,006 g / c c , , s t a t i s t i c a l l y  i d e n t i c a l  t o  t h z t  

of normal g reen  n e p h r i t e ,  The d e n s i t y  i n d i c a t e s  t h a t  t h e  
m a t e r i a l ,  . c o n t a i n s  a t  l e a s t  95 % of the " t remoli te"  end- 

m e m b e r ,  i n  c o n t r a s t  t o  the sample from Wyoming, w h i c h  

c o n t a i n s  s u f f i c i e n t  i r o n  t o  p l a c e  it i n  the a c t i n o l i t e  p o r t i o n  I 

of the series. 

Terminoloqy researched  i n  Evans (1966) and D e e r ,  H o w i e ,  and 
Zussman (1966) d e f i n e s  n e p h r i t e  a s  dense compact, m i c r o c r y s t a l l i n e  
v a r i e t i e s  of the  t r e m o l i t e - a c t i n o l i t e  series t h a t  t a k e  a n  
a t t r a c t i v e  p o l i s h .  

CONCLUSIONS:  From o p t i c a l ,  x-ray,  and d e n s i t y  d e t e r m i n a t i o n s  
the writer concludes  t h a t  the b l a c k  j a d e  from Mt.OcJden i s  true 
n e p h r i t e  j a d e  and can  be marke ted  a s  such with complete  COR- 

f i d e n c e  

Barry Price,.M. Sc . 

. . . . . . . . . .- , _. ._ . . . . . . ... -. - .. .- ... . .- 



X-mY DIFFRACTION 

1. Green j a d e  from F a r  
North Jade  deposit .  

2 .  D a r k  green j a d e  - F a r  
North Jade  claims. 

10 scan 0-60 '28  2 x 2  rge. - --- 
@ = CaCcelativlg p e d .  presenk ;n 

a\\ samp'~9. 
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T h e  w r i t e r  o b t a i n e d  h i s  a a c h e l o r s  d e g r e e  [3.Sc.- 

H o n o r s  G e o l o g y ]  . F r o m  t h e  L l n i v e r s i t y  o f  B r i t i s h  C o l u m b i a  

i n  1 9 6 5  a n d  r e c e i v e d  h i s  Plasters d e g r e e  [P.i..Sc. - E c o n o m i c  

G e o l o g y ]  f r o m  t h e  same i n s t i t u t i o n  i n  1972. 

EXPE F! I E ?! CE 
1 9 6 5 - 1 9 6 8  C H E \ I R O N  STAI ' JDARD LTT), , A l b e r t a  - r e c o n -  

n a i s s a n c e  m a p p i n g ,  s u b s u r f a c e  g e o l o g i c a l  
s t u d i e s ,  c a r b o n a t e  r ee f  r e s e a r c h ,  p r o d u c -  
t i o n  d e p a r t m e n t  w e l l s i t e  work e 

1 9 6 8  P:IAIJEX F l I P J I I d G  - d i a m o n d  d r i l l  s u p e r v i s i o n ,  
[ S u m m e r  g e o l o g i c a l  m a p p i n g .  

Em p 1 o ym e n t ] 

G e o l o g i c a l  m a p p i n g ,  s u p e r v i s i o n  o f  d i a m o n d  

q i n c l u d i n g  J a d e  Q u e e n  N i n e s .  Property] 

\ 
1 9 6 9  

S u mm e r d r i l l i n g ,  e v a l u a t i o n  o f  g e o c h e m i c a l  a n d  
E m p l o y m e n t  ] e o p h y s i c a l  s t u d i e s ,  p r o p e r t y  e v a l u a t i o n  

1970 A R C H E R - C A T H R O  AND ASSOCIATES. P a r t y  C h i e f .  
R e g i o n a l  s t u d y  o f  s e d i m e n t a r y  c o p p e r  p o t e n -  
t i . a l  - M a c k e n z i e  Mts, R e c o n n a i s s a n c e  map- 
p i n g ,  g e o c h e m i c a l  i n t e r p r e t a t i o n .  

1 9 7 1  , J. R .  WOODCOCK CONSULTANTS - P r o j e c t  g e o l -  
o g i s t  i n  c h a r g e  o f  e x p l o r a t i o n  o f  m a s s i v e  
s u l p h i d e  p r o s p e c t ,  i n c l u d i n g  g e o l o q i c a l  
m a p p i n g ,  g e o c h e m i s t r y ,  I .  P .  e v a l u a t i o n  
a n d  d i a m o n d  d r i l l i n g .  C o n c u r r e n t  r e g i o n a l  
p r o g r a m  i n c l u d i n g  g e o l o g i c a l  m a p p i n g ,  s t r eam-  

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

1 9 7 2  MANEX P ' l I N I N G  LTD. - S e n i o r  g e o l o g i s t  i n  
c h a r g e  o f  f i e l d  p r o j e c t s  i n c l u d i n g  l i n e -  
c u t t i n g ,  g e o c h e m i s t r y ,  g e o l o g i c a l  m a p p i n g ,  
p r o p e r t y  e v a l u a t i o n .  

T h e  w r i t e r  h a s  n o  b e n e f i c i a l  i n t e r e s t ,  d i r e c t  or i n d i r e c t ,  

i n  N e w  W o r l d  J a d e ,  F a r  N o r t h  J a d e  o r  a n y  a s s o c i a t e d  c o m p a n i e s  

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

c o m p a n i e s .  _ .  

. .  _._ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  --. ... , .  . . . . .  . .- . . . . . . . . . . . . . .  . .  
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4.  B l a c k  j a d e  from P i t .  
Ogden,- F a r  North c l a i m s  

0 

s c a n :  2" 2e/min. 4 

range: 1 x 1 0  
thresh.  a t t e n  4 

T . C . :  = 1. 
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