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1. SUMMARY 

The  K e c h i k a  p r o p e r t y  is a Y t t r i u m - R a r e  E a r t h  ( R E E )  p r o s p e c t  
l o c a t  c3d i n n o r t h - c e n t  r a l  BI- i t  is11 C o l u m b i a .  1 t i s  c o m p r i s e d  of 1 9  
c o n t i g u o u s  c la ims  ( 3 3 1  u n i t s )  l o c a t e d  i n  t h e  L i a r d  M i n i n g  
D i  v i  s i o n .  The  c la ims a r e  owned by p r o s p c c t o r - s  Andy Harmon a n d  
G a r t h  J o h n s o n  a n d  G o l d e n  R u l e  R e s o u r c e s  L t d . ,  a C a l g a r y - b a s e d  
company. F o r m o s a  R e s o u r c c s  C o r p o r a t - i o n  h a s  a n  opt  i o n  t o  scqiiire 
a G O  perr*erlt  i n t e r e s t  i t i  t h e  p r o p e r t y .  

The c la ims  cover a ser-ies o f  c a r b o n a t i t e  r e l a t e d  REE o c c u r r e n c e s  
i n  a z o n e  t h a t  e x t e n d s  o v e r  35 k i l o m e t r e s  i n  l e n g t h .  

I n  t h e  f a l l  of 1 9 8 8 ,  Formosa R e s o u r c e s  C o r p o r a t i o n  c a r r i e d  o u t  a 
b r i e f  e v a l u a t i o n  o f  t h e  p r o p e r t y  arid s u r r o u n d i n g  a rea .  T h i s  
w o r k ,  w h i r h  i n v o l v e d  g e o l n y i  c mapping  , p r o s p e c t i n g  , a n d  rock 
s a m p l i n g ,  se rved  t o  c o n f i r m  t h e  e x p l o r a t i o n  p o t e n t i a l  o f  t h i s  - p r o s p w t  ( a  number of "new" REE r i c h  a r e a s  werr f o u n d )  a n d  
i n d i c a t e  t h e  d i r e c t  i o n  f o l l o w - u p  work s h o u l d  t a k e .  

T h e  work recomnit~nclrrl f o r  1 3 0 9  i r ivo lvc~r ,  t w o  r n o ~ ~ t ' t i s  o f  f i e l d  w c ~ r k ,  
w h i c h  wou ld  i n c l u d e  more  d e t a i l e d  work  o n  i d e n t i f i e d  t a r g e t s  
combined  w i t h  c o n t i n u e d  e x p l o r a t i o n  f o r  a d d i t i o n a l  s h o w i n g s ,  
f o l l o w e d  by m e t a l l u r g i c a l  s t u d i e s  o n  selec-.tecl h u l k  s a m p l p s .  T o t a l  
( . s t ima t  r . d  c * o ~ ; t  o f  t l l i  ci ~ ~ I * O ~ J I ~ , I ~ I I  is S ? r ) O ,  000. P i r x l t l  work 5lio11Id be 
c a r r i e d  o u t  b e t w e e n  n i i d - J u l y  a n d  mid -Sep tember  . 

2 .  INTRODUCTION 

A r e c o n n a i s s a n c e  esp lora t  i o n  p r o g r a m  was c o m p l e t e d  o n  t h e  K e c h i k a  
Y t t r i u m - R a r e  E a r t h  p r o p e r t y  by Formosa  betcr.een Augus t  1 6  a n d  
September 1 5 ,  1 9 8 8 .  A h e l i c o p t e r  was k e p t  o r 1  s i t e  f o r  1 2  d a y s  
a n d  f o r  t h e  b a l a n c e  of t h e  t-inie p a c k  h o r s e s  were employed  w i t h  
o c c a s i o n a l  h e l i c o p t e r  support.. The p r i m a r y  o b j e c t i v e  was t o  
c o n f i r m  t h e  economj  c p o t e n t A a 1  o f  ~ ~ r e v i o u s l y  i d e n t  i f  i e d  esl~osures 
o f  R E E  m i n e r a l i z a t i o n .  Idorlc i n c l u d e d :  b u l k  s a m p l i n g  o f  known R E E  
r i c h  z o n e s  f o r  metal  l u r g i c a l  t e s t  p u r p o s e s ;  r e m a p p i n g  o f  
p r e v i o u s l y  i d e n t i f  i e d  a r eas  o f  i n t e r e s t ;  a n d  , r e c o n n a i s s a n c e  
s u r v e y s  t o  assess t h e  a r e a  foi- p o t e n t - i a l  n e w  d i s c o v e r i e s  ( a n  a r e a  
of a b o u t  2 , 2 0 0  l iectars  was mapped a t  a s c a l e  of 1 : 1 O r O 0 0 ) .  

T h i s  r epor t  s u m m a r i z e s  t h e  r e s u l t s  o f  t h e  1 9 8 8  p r o g r a m  w i t h  
c reconiniend a t  i nri  s f o r  t hc3 n c  x t c; t a gc-. (-1 f ~ ' i - o p r  I -  t y wc) i - I<  . 



3 . 1  L o c a t i o n  a n d  Access ( s ee  f i g u r e  1) 

The K e c h i k a  p r o p e r t y  i s  l o c a t e d  i n  t h e  K e c h i k a  R i v e r  a r e a  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 .  C l a i m s  a r e  l o c a t e d  i n  N . T . S .  
map-areas 94L/11W, 9 4 L / 1 3 E .  E l e v a t . i o n s  w i t h i n  t h e  c la im cjroup 
r a n g e  f r o m  a b o u t  1 , 2 0 0  to 2 , 4 0 0  metres. 

Access i s  v i a  a c o m b i n a t i o n  of f i x e d - w i n g  a n d  h e l i c o p t e r  a i r c r a f t  
f r o m  e i t h e r  Watson  Lake  o r  Dease L a k e .  Horses, w h i c h  a re  
a v a i l a b l e  l o c a l l y ,  c a n  h e  u s e d  e f f e c t i v e l y  f o r  r e g i o n a l  
p r o s y t e c t i n y  work .  T e r m i n u s  M o u n t a i n  a i r s t r i p  l o c a t e d  i n  t h e  
R(-icIcy P l c i i ~ r i t i i i  n ‘ J ’ r - f ~ I i r I i  (alioiit 1 7 5  k m  suilt h of  \ J n I  son Lakc., Y . T .  1 
i s  a c - o n v e n i e n t  s t a g i n y  [ w i r i t .  

3 . 2  C l a i m s  ( see  E i g i i i - e  2 )  

The K e c h i k a  p r o p e r t y  c o n s i s t s  o f  1 9  metric c la ims  loczatecl i n  t h e  
L i a r d  M i n i n g  Di .v is ior i  o f  B r i t i s h  C o l u m b i a .  P e r t . i n e n t  c l a i m  d a t a  
i s  l i s t e d  b e l o w :  

Kecliika P r o p e r t y  

C l a i m  R e c o r d  N o .  U n i t s E>ktj-ry D a t c ?  

R A R  1 
R A R  2 
R A R  3 
R A R  4 
R A R  5 
R A R  6 
R A R  7 
RAR 8 
RAR 9 
R E E  1 
R E E  3 
REF3 4 
R E E  2 
R E E  5 
R E E  G 
REE 7 
R E E  8 
R E 0  2 
R E 0  1 

3363  
3 3 6 4  
3365  
3 3 6 6  
3 3 8 9  
7 3 6 7  
3690 
3 6 9 1  
3 6 9 2  
3 7 1 2  
3 9 2 5  
3 7 1 3  
3 9 2 3  
3 9 2 6  
3 9 2 7  
3 9 2 8  
3 9 2 9  
3 9 3 1  
3 9 3 0  

20  
2 0  
2 0 
2 0  
2 0 
1 6  
2 0 
1 6  
0 9  
2 0 
1s 
1 2  
1 5  
2 0  
2 0  
1 8  
2 0 
1 2  
18  

Aug. 0 6 ,  1 9 9 0  
Aug. 0 6 ,  1 9 9 0  
AUCJ. 0 6 ,  1 9 9 0  
Aug. (16, 1 9 9 0  
O p t .  2 8 ,  1 9 9 0  
A i i q .  (16 ,  l .c)c)O 
(h:L. 2 8 ,  1 9 9 0  
O c t .  2 8 ,  1 9 9 0  
O c t .  2 8 ,  1 9 9 0  
O c t .  2 8 ,  1 9 9 0  
Mar. 0 9 ,  1 9 8 9  
O c t .  2 8 ,  1 9 9 0  
Mar. 0 9 ,  1989  
Mar. 0 9 ,  1 9 8 9  
Mar. 0 9 ,  1 9 8 9  
Mar. 0 9 ,  1 9 8 9  
Mar. 0 9 ,  1 9 8 9  
Mar. 0 9 ,  1 9 8 9  
x3r. 0 9 ,  1 9 8 9  

A 1-cpi-esentat i v e  iiumhrl- of 1.1 , i  i m 1 i n c s   rid 1 m 5 t  ci W P ~ C ’  f A s , t r l > j  ricd. 
S t a k i n g  appears  t o  c o n f u r m  t ~ i  the  i-fvliiirerwnt of t h e  R r i t  1511 
C o l u m b i a ’ s  Land T e n u r e  A c t ,  and t h e  a r e a  c o v e r e d  c l o s e l y  m a t c h e s  
t h a t  shown o n  t h e  M i n i n g  R e c o r d e r ’ s  map o f  t h e  a r e a .  

- 
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3 . 3  H i s t o r y  

Rare E a r t h - F l u o r i t e  o c c u r r e n c e s  were d i s c o v e r e d  i n  t h e  Kechi l ia  
R i v e r  area by  prospectors  Andy Harmon a n d  B a r r y  Watson  i n  t h e  
summer of 1968 .  I n  1 9 8 6  G o l d e n  R u l e  R e s o u r c e s  L t d .  c a r r i e d  o u t  a 
r e c o n n a i s s a n c e  g e o l o g i c a l  a n d  g e o c h e m i c a l  p r o g r a m  t o  e v a l u a t e  
t h i s  d i s c o v e r y ,  r e s u l t s  o f  w h i c h  were d e s c r i b e d  i n  a n  a s s e s s m e n t  
repor t  ( F o x ,  1 9 8 7 ) .  

4 .  GEOLOGY 

The  r e g i o n a l  l i t h o l o g i e s  of t h e  K e c h i k a  R i v e r  a rea  are  d o m i n a n t l y  
m e t a m o r p h o s e d  s t r a t a  c f  C a m b r i a n  a n d  m i d d l e  P a l e o z o i c  a g e s  
( G a b r i e l s e ,  1 9 6 2 ) .  D o l o m i t e ,  q u a r t z i t e  a n d  v a r i c o l o r e d  s c h i s t s  
a r e  t h e  m a i n  r o c k  t y p e s  a n d  t h e s e  h a v e  b e e n  b r o a d l y  f o l d e d  a n d  
f a u l t e d .  

4 . 2  P r o p e r t y  G e o l o q y  (see f i g u r e s  3A-3C i n  p o c k e t )  

The  s u i t e  o f  a l k a l i n e  i g n e o u s  r o c k s ,  a s  p r e s e n t l y  e x p o s e d ,  f o r m s  
a b e l t  a t  l e a s t  35  km i n  l e n g t h ,  t r e n d i n g  a t  a p p r o x i m a t e l y  1 0 O o  
A S ” .  The  p l u n g e  of t h i s  s q u e n r e  i s  1 - a r i a b l e  d u e  t o  l a r g e  s c a l e  
f o l d i n g  o n  a n e a r l y  h o r i z o n t a l  a x i s ,  b u t  t h e  f o l i a t i o n  i s  
g e n e r a l l y  of m o d e r a t e  d i p  i n  a s o u t h e r l y  d i r e c t i o n .  

,,-- 

Due t o  w i d e s p r e a d  s h c a r i  rig a n d  a p p a r e n t  mctas(:lrrrat ism, ma-+ny o f  t h e  
a l l ~ a l i n e  rocks a r e  d i . f f i c u l k  t o  c l a s s i f y ,  h u t  t.hc;y appear t o  
e n c o m p a s s  b o t h  i n t r u s i v e  a n d  c s t . r u s i v c  p h a s e s .  B o d i e s  a n d  d i k e s  
of b o t h  d a r k  atid l i g h t  p o r p h y r i  t.ic s y e ’ n i t e s  dorni t1at .e  trlbe e a s t -  
c e n t r a l  portion of t h e  b e l t  w h i l e  a spectacular  a n d  v a r i e d  se r ies  
of c a r b o n a t i t e  b r e c c i i a s  and p o t a s s i c  q u a r t z - c a r b o n a t e  m y l o n i t e s  
a r e  f o u n d  i n  t -he  w e s t - c e n t r a l  s e c t o r ,  w i t h  c a r b o n a t i t e  d i k e s  more 
w i d e l y  d i s t r i b u t e d .  F u r t h e r  w e s t  t h e r e  i s  a t - h i c k  p a c k a g e  of 
m o d e r a t e l y  r a d i o a c t i v e  a n d  s h e a r e d  p h y l l i t e s ,  w h i l e  t -he  e a s t e r n -  
most  e x t e n s i o n  of  t h e  b e l t  appears t o  hc? a t . u f f  h o r i z o n .  

The  d i s t r i b u t i o n  o f  Rare E a r t h s  w i t h i n  t h e  b e l t  h a s  n o t  y e t  b e e n  
c o m p l e t e l y  de t e rminc id  . E v j  d e n c e  so  f a r  i n d i c a t e s  t h a t  t h e  h e a v y  
a n d  l i g h t  R E E  a r e  d i f f e r e n t l y  d i s t r i b u t e d ,  b u t  b o t h  appear t o  be 
m o s t  h i g h l y  c o n c e n t r a t e i d  i n  m y l o t i i t e s  a n d / o r  j i l t r u s i v e  talc- 
s i l i c a t e s  w h i c h  o c c u r  i n  w i d e  v a r i e t y  i n  s e v e r a l  p a r t s  of the 
c e n t r a l  b e l t .  

,- 
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4 . 3 . 1  S y e n i t e s  

S y e n i t e s  a n d  melanocra t ic  t i t a n - a u g i t e  s y e n i t e s  ( m a l i g n i t e s )  a r e  
p r e s e n t .  a t  t h e  s o u t h  e n d  of t h e  p r o p e r t y  ( R A R  4 ) .  The 
m e l a n o c r a t i c  s y e n i t e s ,  w h i c h  o c c u r  a s  l a r g e  d i k e s  o r  e l o n g a t e  
s t o c k s ,  a re  f i n e  t o  medium g r a i n e d ,  d a r k  g r e e n  t.o b l u i s h  g r e y  
r o c k s  w i t h  s m a l l  p y r o x e n e  a n d  f e ldspa r  p h e n o c r y s t s .  They  c o n t a i n  
4 0  t o  G O  p e r c e n t  m i c r o c l i n e ,  5 t o  20  per c e n t  a l b i t e  a n d  1 0  t o  20  
per c e n t  t i t a n a u g i t e .  G a r n e t  ( m e l a n i t e ) ,  b i o t i t e ,  s o d a l i t e ,  
c a n c r i n i t e ,  a l l a n i t e ,  m a g n e t i t e / i l m e n i t e ,  p y r i t e ,  f l u o r i t e  a n d  
a p a t i t e / m o n a z i t e  a r e  a l l  p r e s e n t  a s  a c c e s s o r y  p h a s e s .  V e i n s  o r  
s e g r e g a t i o n s  c o n t a i n i n g  c o a r s e  c a l c i t e  a n d  d a r k  purple f l u o r i t e  
+ / -  hiot . i te  I - / -  cp id i s t c  a r e  I o c n l l y  L1r-psent  w i t : h i r l  tile 
mal i g n i t e s .  I n  t h e  nort..her-n part. o f  t ~ l i e  p ~ o p e l - t - ~ - ,  m e l a n o c r a t i c  
s y e n i t e s  a re  h i g h l y  s h e a r e d  a n d  c h l o r i t e - r i c h .  

L e u c o c r a t i c  s y e n i t e s  crop o u t  i n  the-. s o u t h e r n  p a r t  of t I l e  
p r o p e r t y ,  g e n e r a l l y  as  i r r e g u l a r  z o n e s  w i t h i n  t h e  m e l a n o c r a t i c  
s y e n i t e s .  They  a r e  1 i g h t  g r e y ,  m e d i u m - g r a i n e d ,  m a s s i v e  r o c k s  
c o n t a i n i n g  35 t o  4 0  per c e n t  m i c r o c l i n e  a n d  1 0 ,  t o  211 per c e n t  
a l b i t e ,  w i t h  f l u o r i t e ,  s o d a l i t e ,  c a n c r i n i t e ,  s p h e n e ,  b i o t i t e ,  
p y r i t . e  a n d  p y r o c l o r e  p r e s e n t  i n  v a r i a b l e  a m o u n t s .  C r o s s c u t t i n g  
c a 1 c i t: e -py r i t e - f 1 u 1.) r i. t. e v e  i. n 1 e t s a 1' e c ontinr-) n . T h e  s 1- e n i t e s va r y 
f r o m  massive a n d  r e l a t i v e l y  u n a l t . e r e d  t o  s h e a r e d .  S h e a r e d  
s y en i. t e s c o n t a i n  pi:) t a s s i. um f e 1 cl spa  r po rph y r nc: 1 a st: s c7 1-1 d 
u n r e c r y s t a l l i z e d  l a y e r s ,  i n  a f i n e - g r a i n e d  r e c r y s t a l l i z e d  a n d  
a l t e r e d  m a t r i x  c o n t a i n i n g  a b u n d a n t  c l a y  m i - n e r a l s ,  q u a r t z ,  
p l a g i o c l a s e ,  do lomi te  a n d  m u s c o v i t e .  

F i n c - g r a i n e d ,  e x t  remely  f issi  1.e atid r u i c a c ~ ~ o u s  p h y l  lit:i?s to 
i n s s s i v e ,  w h i t e  t o  h u f f  weat:iier.i rig r u c k s  a r e  coriir~ton1y dssoc:i:it.ed 
w i t h  o t h e r  alkaline? roclcs i n  t h e  c e n t r a l  a n d  n o r t h e r n  portions of 
t h e  p r o p e r t - y .  They g e n e r a  1 l y  o c c u r  i n  s h a l  low t o  moderately 
d i p p i n g  l a y e r s  i n  excess of 2 5  metres t h i c k .  T h e y  have mylon i t i c :  
text.ures arid conta in  l i a r y i n g  a m o u n t s  of q u a r t z ,  car.hon,~t.e 
( g e n e r a l l y  d o l o m i t e ,  a l t h o u g h  v a 1 c i t . e  a n d  i r o n - r i c h  m a n g n e s i t e  
h a v e  a l s o  b e e n  n o t e d ) ,  s e i - i r . i t e ,  p o t a s s i u m  f e l d s p a r ,  p h o s p h a t e s  
a n d  p y r i t , e .  M a s s i v e  v a r i e t - i e s  commonly h a v e  i r r e g u l a r  d o l o m i t i c  
p a t c h e s  i n  a s i l i c e o u s  m a t r i x .  Some i n c r e a s e d  i-adinacst i v i t y  i s  
a s s o c i a t e d  w i t h  c e r t a i n  h o r i z o n s  w i t h i n  t h e s e  r o c k s .  



i r o n  - t. h o  r ium- y t t. r ium-ca 1 (3 ium s i 1 ic*a t e m i n e  ra 1 h a v e  a 1 so b e e n  
n o t e d .  

I n  sonir? ssrup 1. E ~ S  , L J o  t a s s i. urn fc. lc.1 spa i- LII:) rljliy i -ov 1 CI s t s a re p r e s e r v e d  
i n  a f i n e - g r a i n e d  ~ ~ u a r t . z - c a r b o n a t e - s e r i c i t e  m a t r i x ,  w h i c h  
s u g g e s t s  t h a t  t h e  n i y l o n i t e  h a d  a s y e n i t i c  p r o t o l i t h .  I n  o t h e r  
cases,  t h e  r o c k s  a r e  v e r y  f i n e - g r a i n e d  a n d  completely 
r e c r y s t a l l i z e d ;  no  t e x t u r a l  e v i d e n c e  o f  t h e  p r o t o l i t h  r e m a i n s .  
F i e l d  e v i d e n c e  i n d i c a t e s  t h a t  tliest? r o c k s  are c o n f o r m a b l e  t o  
b e d d i n g  i n  t h e  h o s t  l i m e s t o n e s  a n d  p o s s i b l y  i n  f l o w s  or t u f f  
l a y e r s .  The  h i g h  d e g r e e  of d e f o r m a t i o n  w i t h i n  t h e s e  rocks 
c o m p a r e d  w i t h  t h e  o t h e r  r o c k  t y p e s  may h e  a r e s u l t  of o r i g i n a l  
i n c o m p e t e n c e ,  i n  w h i c h  case a t u f  f a c e o u s  p r o t o l  i t h  i s  f a v o u r e d .  
P h 0 s p h a t . e - r i c h  r o c k s  a r e  d i s t r i b u t e d  i n  d i s c o n t i n u o u s  l e n s e s  u p  
t o  a f e w  nict-res t h i c k  a n d  scv t - : ra l  t e n s  of m e t r e s  I c i n 9 ,  p a r a l l c l  
t o  o v e r a l l  l a y e r i n g .  

4 . 3 . 3  Diatreme Rrecc ias  a n d  R e l a t e d  Rocks 

A complex  d i a t r e n i e  b recc ia  c o n t a i n i n g  a numbei- of k ) r w c i a  p h a s e s ,  
r e l a t e d  p y r o c l a s t i c  t u f f s  a n d  b r e c c i a  d i k e s  crops o u t  i n  t h e  
c e n t r a l  p a r t  o f  t h e  p r o p e r t y .  T h e s e  r o c k s  w e a t h e r  g r e e n i s h  
s i l v e r  t o  r u s t y  o r a n g e  a n d  a r e  w e a k l y  t o  e x t r e m e l y  well f o l i a t e d .  

The ma in  d ia t reme,  w h i c h  i s  l o c a t e d  o n  the R A K  5 clai .m,  i s  
comprised of v e r y  homogeneous ,  h e t e r o l i t h i c  t u f f i s i t i c  b r e c c i a s  
w i t h  r o u n d e d  t o  a n g u l a r  x e n o l i t h s  up  t o  s e v e n  c e n t i m e t r e s .  
Q u a r t z i t e  a n d  c a r b o n a t e  r o c k  f r a g m e n t s  d o m i n a t e  t h e  x e n o l i t h  
p o p u l a t i o n ;  some a u t o l i t h s ,  r a r e  s y e n i t e  f r a g m e n t s  a n d  some b l a c k  
a r g i l l i t e  c l a s t s  were a l s o  n o t e d .  Q u a r t z  x e n o c r y s t s ,  rare  ch rome  
s p j . n e l s ,  juvi:>ni.lca a n d  v c s i c . u I a t : e d  g l a s s  l a p i  1 l i  , a n d  a l t r r r ~ c l  
c r y s t a l  f r a g m e n t s  ( p r e d o m i n a t e l y  p o t a s s i u m  f e l d s p a r s )  a r e  a l s o  
present .  The  brecc ia  ma t r 1 . x  c ( : i n s i s t s  o f  c a r h o n a t e  m i n e r a l s  a n d  
m i n o r  n i u s c o v i t e ,  a n d  l o c a l l y ,  ch rome  micas. I n  KJlaCeS npa t: i t s  
C)U t C' r c o t i t  a c t s , 
h a s  t h e  a p p e a r a n c e  of a s t r e t c h e d - p e b b l e  c o n g l o m e r a t e .  The  
n o r t h e r n  a n d  c e n t r a l  p a r t .  of t h e  d i a t r e m e  h a s  been c u t  b y  
f l u o r i t e - c a l c i t e  a n d  f l u o r i t e - c a l c i t e - p y r i t e  s t o c l t w o r k  v e i n s .  

I~ h e d i ii t: I: P I I I P  L) ~ P C  c* i ;I i. s i ti t- P 1.1 5 P 1 1- d e f (-1 rm(~-~J a rid 

P e r i p h e r a l  t o  t h e  main  diatJ .Ci i ie ,  a n d  o n  the  r i d g e s  to the  n o r t h  
o f  i t ,  b r e c c i a  d i k e s  a re  q u i t e  common. They  c r o s s c u t  b o t h  t h e  
carbonatt h o s t -  roc~l~s a n d  t .he  c i o t t l e d  1)hyl  1i.tes. TIIP d i k e s  i n  
g e n e r a l  are e x t r e m e l y  w e l l  € o l i a t e d ,  a n d  a v e r a g e  1 t o  2 metres i n  
t h i c k n e s s .  They  a r e  s i r ~ i l  iii: i n  c o m p o s i t i . o n  a n d  a p p e a r a n c e  t.o t h e  
m a t r i x  o f  t h e  m a i n  d i a t r e m e ,  a n d  l o c a l l y  c o n t a i n  chrome s p i n e l s ,  
sma1 1 1 . i t h i c  f r a g m e n t - s ,  a n d  c a r h o n a t e - f i l l e d  v e s i c l e s .  
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4 . 3 . 4  C a r b o n a t i - t e s  

F i n e - g r a i n e d  i g n e o u s  c a r b o n a t e  r o c k s ,  w i t h  a d i s t i n c t i v e  o r a n g e  
b r o w n  w e a t h e r i n g  coloiir are a l s o  prt-esent i n  t h e  ICechiIta a r e a .  
They  o c c u r  a s  di.l*:es w h i c h  a r e  g e n e r a l l y  l e s s  t h a n  o n e  1net.re w i d e  
a n d  c r o s s c u t .  bcjth o t h e r  a l l t a l  i n e  r o c k s  a n d  t h e  . c a i : b o n a t e  h o s t  
r o c k s .  V o l u m e t r i c a l l y ,  t h e  c a r b o n a t i t e s  a r e  a n  i n s i g n i f  i c a n t  
pa r t  of  t h e  a l k a l i n e  s u i t e .  

The  c a r b o n a t i t e s  a r e  d o l o m i t e  o r  a n k e r i t e  r i c h  ( :,SO per c e n t . ) ,  
a n d  c o n t a i n  q u a r t z .  A c c e s s o r y  p h a s e s  i n c - l u d e  m i c r o c l i n e ,  
m u s c o v i t e  , ha r it e , 
x e no t: i .n ie  a n d  a n 11 n i (3 c: n t  i f  i ed  1.110 r i urn -c a 1 c i um- y t t r i um- i r o  n 
p h o s p h a t e  r n i n c r a l  . 

i r o n  1-1 x i. d s , p y  r i. t e , f 1 uo ra pa t- i t P , q c:r rc  e i x i t e , 

4 . 4  M i n e r a l i z a t i o n  

I n  t h e  K e c h i k a  a r e a ,  a number of a l k a l i n e  rock t y p e s ,  i n c l u d i n y  
s y e n i t i c  t u f f s  a n d  c a r h o n a t i t e s ,  h a v e  b e e n  f o u n d  t h a t  a r e  g r e a t l y  
e n r i c h e d  i n  y t t r i u m  a n d  h e a v y  R a r e  E a r t h s  ( T a b l e  1 ) .  O f  
p a r t i c u l a r  n o t e  a r e  t h e  a p a t i t - e - r i c h  z o n e s ,  w h i c h  c o n t a i n  u p  t o  
2 5  per  c e n t  a p a t i t e ,  w i t h i n  t h e  m o t t l e d  p h y l l i t c s  o f  p o s s i b l e  
s y e n i t . i c  t u f f  o r i g i n .  T h e s e  z o n e s  appear t o  be d i s t r i b u l - e d  a s  
l e n t i c u l a r  bodies  s e p e r a t c d  hy  a p a t i  te-poor z o n e s .  The  o n l y  
s y s t e m a t i c a l l y  sarnpled  (one metre c u t s  i n  s u r f a c e  t r e n c h e s )  
u n i t s ,  w h i c h  o c c u r  ( see  f i g u r e  4 i n  p o c k e t )  o n  t h e  R A R  7 c la im,  
a r e  i n d i v i d u a l l y  a f e w  metres t h i c k  b y  5 0  t o  1 0 0  metres i n  
l e n g t h .  Y t t  r i i i r n  a n d  t h e  R a r e  Earths, p a r t  i r u l a r l y  C ~ ~ S ~ I ' C I S  i u m  and 
gad01 i .ni i im,  arc-. prescirit i n  p h o s p h a t e  m i n e r a l  s s u c h  a s  s c ~ n o t i m e ,  
a s s o c i a t e d  w i t h  a p a t i t e .  G r a d e s  u p  t o  0 . 8 q  per c e n t  y t t r i u m  
a c r o s s  o n e  m e t r e  i n t - c i - v a l  8 have  b e e n  e s t a b l  i . s h c v l  on t h r .  R A R  7 
r n i n e r a l  c la im.  A p a t i t e  e n r i c h m e n t  may b e  a r e s u l t - .  of  p r i r u a r y  
i g n e o u s  l a y e r i n g  processes,  o r  l a t e r  met-asomatism. 

4 . 5  Economic  C o n s i d e r a t i o n s  

Tl ie  e c o n o m i c s  o f  R a r e  E a r t h  d e p o s i t s  a r e  g l - e a t - l y  ~ o m p l  i.r:ated by  
d i f f e r i n g  p r i ces  a n d  r e f i n i n g  cos ts  o f  t h e  i n d i e i c l u a l  m e t a l s .  
The  oxj .des  of c e r i u n i  a n d  lan tharnum,  f o r  e x a m p l e ,  a r e  w o r t h  o n l y  a 
f e w  d o l l a r s  per  k i l o g r a m ,  w h i l e  eu . ropium i s  v a l u e d  a t  over IJS 
$1700  per k i l o g r a m .  T h i s  r e f l e c t s  t h e  read)- a v a i l a b i l .  i t y  o f  
l i g h t  R a r e  E a r t h  e l e m e n t s  su(111 as C e  a n d  L a  f r o m  t h e  M o u n t a i n  
P a s s  d e p o s i t  i n  C a l  i f o r i l i a  a n d  f r o m  m o n a z i t e  b e a c h  s a n d s .  T h e r e  
i s ,  h o w e v e r ,  a m a r k e t  f o r  h e a v i e r  e a r t h s ,  i+hic:h a r e  i n c r e a s i n g l y  
f i n d i n g  n e w  "hi-tech" a p p l i ~ a t i . o n s ,  a n d  i n  p a r t i c i i l a r  for 
y t t r i u m .  Ecr)nomj.c vi.al)i l i  t y  o f  ICc-~~-hi  ka t 1 1 ~ ~ 1 ) o ~ i  i t q  11 ~ ~ I I ~ : J ( :  0 1 1  t.li(-.i-r 
u n u s u a l  l y  hj.gli con(-:t'tit-rctt: ic.lii of  tl1e h e a v y  R ~ I ~ P  F i t  1 . t . 1 1 ~ .  



TABLE 1, GEOCHEMICAL ANALYSES, K E , H I K A  PROPERTY 

SELECTED GEOCHEMISTRY, 

SAHPLE-ID 
C - K A - 9 8  
C-KA-37R 
C -KA-38K 
C-RA-398 
C-KA-8 4P 
C -KA-llSR 
C- XA- 1306 
H - KA- 5 R 
031126 
037127 
A88K-46 
A8 8K- 47 

KT 
H S Y N  
nssc 
H S S C  
H S Y N  
HSYN 
HSYN 
HSYN 
YSYW 
l S S C  
!!ssc 
YSSC 
HSSC 

AU 
- 5  
10 
-5 
-5  
-5 
-5  
-5  
-5 
20 
41 

- i 2  
24 

MAFIC 
BA 

900 
230 
110 
320 
360 
100 
340 
930 
310 
400 
260 
810 

SYENITES 
CE CR 

270 -50 
340 58 
270 -50 
!30 7 1  
310 390 
!9 400 
54 -50 

240 97 
41 590 
36 170 

2070 96 
1780 !6C 

BU 
-2 
-2  
-2 
i F  

- 2  
- a  
4 

-2 
-2 
70 

a 

5 a  

a? LA 
i 6  !iO 
26 210 
20 140 
10 1 9  
- 2  190 
- 2  12 
3 27 

- 2  160 
3 16 
3 23 

-2 !39t 
- a  1080 

Lil 
-9 .5 
- 0 . 5  
-0.5 
- 4 . 8  
-2 .7 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 . ,  
-:.a 
-1.4 

PB sc S!! 
J I  1.6 i7.J 
57 9.7 2 l . l  
39 :.J 17.4 

210 7.5 56.6 
I10  16.0 29.0 

20 i.8 3 . 4  
270 7.5 !i.$ 

27 ?6.3 7 . 6  
7 5  35.0 4.8 
I? 6.3 308.9 

-iO 6.6 286.0 

. -  

-10 28.0 3.3 

T I  

23 
17 

*, 
:D 

TB 
2 
3 
2 

31 
il 
-1 
-1 

2 
1 

-1 
37 
13 

TH 
31.5 
44.3 
25.3  

1155.0 
166.0 

3.1 
6.8 

101.0 
14.0 

7.2 
2210.0 
1810.0 

U IB 28 Y 
6.5 -5 -500 18 
9.2 7 990 58 

- 5  310 49 
22.0 - 5 4  i i O O  ilOO 
14.0 -;O -500 580 
0.6 -5 -500 - c  

5.7 -5 -500 - 5  
2.7 - 5  -500 !O 
0.9 - j  -500 15 
1.0 - 5  -500 1 

l i . 5  -3 -2400 220 
10.0 - 2 7  -1500 195 

* .  
I .I 

SELECTED GEOCHEMISTRY, 
SAHKX-ID -. --- BT AU 
C-KA-!9RI SYNT - 5  
C-XA-13 8 2 9 T  - 2  
C-lA-538 3'INt - 5  
C-xh-;??  SY1T - 5  
C-KA-aSP SYNT 40 
C-i(A-39P 3 S D  !! 
C-KA-48K FLSD -5 
C-{A-?9PA S Y N T  -5 
C-KA-!06R FLSD -13 
C-(A-!19RA SYNT -5  
H-KA-18 S Y N T  -5 
3-iA-28 SYWT -5 
a - IA-  4 B 3YNT 8 
K - K A - i i l  S Y T  -I 
9- XA- 3 R FLSD -11 
II-KA-1OR iLSD -25  
H-KA-1ORA ?LSD -5 
8-[A-ilR PLSD -20 

SYENITES AND 
9A 1: 2 

!?OO i 9 0  
900 120 

2600 220 
450 210 
5i? 280 
760 !40 
310 310 
160 !1 
460 110 
890 170  

1900  220 
5 8 0  280 

2200 630 

-100 8 2 0  
-220 1160 
-100 500 
-LOO 2040 

1500 a30 

FELSIC 
CX 

-50 
-5il 
1;o 
!53 
4 50 
i d 0  
! ! 3  
-5Q 
170  
-50 
65 

130  
10 
74 

140  
2 9  
!I0 
! 3 0  

DYKES 
EU 
3 
-2 

!O 
3 

- 2  
5 

- 2  
26 
3 
-2 
-2 
- 2  

5 
11 
51) 

8 6  

> J 

..I 
11 

HF LA iJU 23 sc sn 
! 140 -0.5 !60 1 . 3  5.0 

- 2  ii9 -9.5 ii3 1.6 14.8 
3 i 1 0  -0.5 15G 5.7 2 0 . 1  
1 180 -1.3 129 14.0 32.0 
a !40 -3.5 23G 29.0 i2.0 

!3 55 -6.5 130 2.5 1G.a 
14 220 -0.5 !90 5 . 3  i5 .0  
- 2  7 -0 .5 -13 1.2 1.4 
-6 39 -15.0 4 4  5.0 6 4 . 4  
1 0  89 -3.5 110  7 . 4  i 2 . 1  

5 140 -0.5 j40 4.6 1.6 
3 200 4.5 2!0 9.1 7 . i  
! !70 -0.5 200 5.9 15.0 

1 9  589 - 4 . 5  180 5.9 20 .5  
-2 603 -i .5 18 5 . 5  i 74 .0  
7 1110 -i.i -j2 6.7 l2F.3 
2 320 0.8 -10 5.8 121.5 

- 2  1400 - i .7  60 1.0 436.0 

1 

10 
-1 
1 
7 
9 
5 
8 
9 
1 

-1 
-1 

- ?  

TB 
-1 
3 
! 

16 
1 

-1 
1 

56 
L 

-1 
-1 

a 
2 

12 

12 
'S 

- L  

2.3 

TH 
40.0 

201.0 
74.6 
401.0 

45.0 
56.7 
53.1 
1.9 

1670.0 
22.9 
24.0 
3 4 . 0  
74.3 

107.0 
1030.0 

449.0 
2150.5 

14ao.o 

- .  

U YB ZK Y 
3.2 -5 -500 I1 

15.0 - 3  -500 !! 
4.6 - 5  -500 61 

i2.0 -jO 540 605 
2.5 - 5  -500 44 
1.7 -5 -500 6 
1.9 - I  BOO !8  
2.s -5 -500 -5 

56.5 - i d 5  1500 2100 
3.9 -5 -500 a7 
1.3 -3 -500 4 5  
8.1 -5 -500 I4  

12.0 - 5  1200 i5 
9 6  31.0 

3.0 -20 1300 135 
6.5 -24 1700 270 

!O 580 i60 2.7 
4.4 -i i400 200 

-a 2000 



SELECTED GEOCHEMISTRY, SYENXTIC TUFFS 

SA!!PLB-ID 
C-1A-61 
C-IA-88 
C-{A-218 
C-KA-228 
C-KA-288 
C-KA- 3 4P 
C-36- 408 
C-RA-428 
C-KA-4 31 
C-IA-48B 
C-1-4886 
C-IA-498 
C-KA-49KB 
C - K A - 5 2 R  
C-Kh-551 
C - KA-568 
C -IA-5iP 
C - K A - 5 8 A  
C-IA-608 
C-KA-618 
C-KA-662 
C-KA-671 ' --- 
C-KA-BOP 
C- KA- 8 2P 
C - X A - 8 3 F  - 
C - I A - 8 6 T  
t-KA-07F 
C-:!A-?lP 
C-XA-liSR 
C-Ib-l:?R 
C-KA- 12 4R 
C-KA-125R 
C-XA-ii6R 
C-IA- 127R 
C - Xki298 
3-itA-7R 
9 3 1 0 2  
il37103 
937104 
537106 
537!07 
137108 
131109 
037110 
027111 
037112 
037113 
037111 
037115 
037116 

BT 
SYT? 
SYTF 
SYTP 
SYTP 
SYTP 
SYTP 
SYTH 
SYTP 
SYTF 
SYTP 
SYTP 
SYTP 
S r r P  
SYTU 
SYTP 
SYTY 
SYTP 
SYTP 
SYTP 
SYTP 
SYTP 
SYTP 
SYTP 
SYTP 
SPP 
SYTH 
SYTH 
S'CF 
SYTS 
SYTS 
SYTS 
SYTS 
SY?!! 
S Y T S  
SYTS 
SYTP 
STP 
SYTf 
SYTF 
SYTF 
SC?P 
SRP 
SYTP 
SYTP 
SYTP 
SYTF 
SYTP 
SY?F 
SlTP 
S'!TF 

AU 
-5 
-5  
-5 
-5 
-5 
- 5  
- 5  
-5 
-5 

170 
220 
27 
11 
17 
-5 
-5 
-5  
-5 
-5 
-5 
-5 

-10 
-5 
-5 

587 
-59 
370 

- 5  
- 5  
9 

- 5  
-5  
-5  
-5 
15 
10 
23 

8 

?5 
-5 

-5 
21 

-20 
I? 

-33 
-13 
16 

- G  

!I 

-. 

B A  
!I00 
990 

-100 
350 
300 
690 
-I00 
-100 
130 

-100 
570 
740 

1300 
990 

1900 
4 50 
590 
410 
930 
390 
3200 
650 
300 

1100 
-100 
-100 
1400 
460 

-100 
110 

7300 
750 
990 
570 
590 
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-1 
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-2 

-a 

-i 

- a  
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Lid 
-5.5 
-0.5 
-1.1 
-1.2 
-3.5 
-0.5 
-2.0 
-1.7 
-7.9 
- 5 . 5  
-0.5 
-2.1 
-2.1 
-1.4 
-2.1 
-9.0 
-2.5 
-0.i 
-1.4 

0.7 
-3.5 
-1.9 
-2.1 
-3 .1 
- i . 6  
-5.9 
-3.2 
-3.5 

iB 
- i0 
-10 
!3 

-34  
-21 
-10 
-10 
I4 
i 7  
75  
63 

-a4 
i 7  

-10 
;5 
39 

-10 
-!O 
-10 
150  
120 
! I  

18 
i 2  
15 
i a  

4 3  

ra 

.. 

sc 
0.9 
1.2 
s .7  
9.0 

24.0 
1.5 
1.2 
5.3 
9.3 

11.0 
3.2 

11.0 
29.0 
2.4 
5.1 
9.5 
8.3 
5.1 
4.2 
4.3 
2.2 
6.1 
5.5 
6.0 
d . !  
8.3 
3.3 
5.: 

? Y  " .. 
28.3 
11.3 
29.) 

130.1 
189.; 

22.3 
8.3 

189. i  
75.2 
11.: 
46.0 
6J.3 
23.8 

119.0 
136.3 
125.3 

12.2 
4 2 . 3  

295.5 
50.J 
11.3 
48.0 
59.: 

130.2 
113.8 

39.; 
i2'1.0 

1.a 

3 
-1 

4 

-1 
-1 
-1 
-i 

3 
7 
2 

-1 
-i 
-i 
1 
2 

-1 
-! 
-1 
-i 
i 

-1 

-1 
-1 
1 

5 

t 

-1  

-1 

I 

're Tn 
2 3 . 3  
2 3.4 
6 1030.0 

15 994.0 
43 3000.iI 
-i 20.0 

5 l i 6 0 . 0  
3 413.0 

60 1300.0 
51 825.0 

3 52.7 
a 320.0 
7 464.0 

25 700.9 
f 4  1050.0 
22 641.0 

4 134.8 
8 212.0 

31  1790.0 
3 237.0 
7 i 61 . J  

21 368.3 
6 265.0 

17 444.0 
f 9  !OOO.O 
a0 242.3 
50 837.3 

a 241.0 

YB 
- 5  
-5 

-i4 
-9 

-;a 

-5  
-23 
-20 
-83 
-64 

-5 
-21 
-17 
- I6  
-25 

-110 
-a9 

-6 
- I 4  

d 
22 

12 
20 
74 
2 5  

-!6 

. I  

-I 

?a 

U 
2.5 
1.6 
8.5 
5.4 

22.0 
0.5 

21.0 
10.0 
30 .o 
27.0 

5.1 
8.3 
1.6 
9.i 
4.6 

12.0 
0.9 
4.1 
1.2 
6.6 
2.1 
1.5 

2.1 
5.4 

21.0 
5.3 

12.0 

P .  ..- . ,  

zil 
500 

-500 
-500 

-1600 
i l 0 0  
-500 
-500 
-500 

-1300 
1400 

730 
-500 

790 
-500 

840 
1500 
IfJO 
-500 
-500 
2500 
-500 
-500 

-1000 
-500 

-1000 
-1500 

-5oa 
-1000 

SELECTED GEOCHEMISTRY, DIATREME BRECCIAS AND DYKES 
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360 
i300 

420 
1900 
i10 
570 
i90 
120 
i00 
8iG 

5500 
220 

-100 
5 4 0  
180 
150 
670 

I800 
i70 

-100 
I00 
130 

2100 
360 
I800 

i 5 0  
9000 

CE 
?i 

340 
6 5  

400 
j4 
91 
41 
14 

200 
;21 
200 
44 

2010 
420 
218 
249 
120 
i 7 0  
220 
ii 

360 
65 
!! 
8 i  

j i  
1023 

7 1  6 1  

CR EU 
89 -2 

-50 2 
720 -2 
-50 -2 

8 3  -2 
-50 -2 

1300 - 2  
1000 -2 
240 3 
590 -2 
120 5 
:20 -2 
210 130 
710 8 

61  -2 
1200 -2 

190 
i10  2 
-50 - a  
59 -2 

-38 3 
-50 3 

a7 3 
360 - 2  

-1 
'110 - L  
i30 -4 

.) 

32 * 

i!F 

I 8  
-2  

- 3  
i 2  

4 
- 2  

5 
4 
2 
i 

-2 
5 

14 
4 
5 
4 

17  
10  
27 

5 
1 
: 

- a  
1 
3 

i 6  _. 

28 
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C-lA-ii 
C-KA-11 
C-l-iOR 
C-KA-191 
C - i A -  2 01 
C-KA-IORA 
C-KA-398 
C-KA-!l! 
C -  KA-7 OF 
C-KA-72P 
C-KA-i8B 
C - XA- 8 1 P 
C-XA-dlF 
C - KA-9 0 F 
C-KA-92P 
C-IA-93B 
C-KA- 9 4 P 
C-KA-103B 
C-XA-120P 
C-KA-1212 
C - 3A- 1 3 3  B 
037101 
037105 
037122 
017128 
Oj i i30  
537 i j7  

ST 
3RXD 
B R X D  
SSXD 
B R X D  
BtXD 
3RXD 
SRXD 
BBXD 
DB?.X 
l B R X  
3RXD 
3883 
a R X D  
DBXC 
BRXD 
3BRX 
DBXC 
BRXD 
a R X O  
8RXD 
a R X D  
B R X D  
DBXC 
BRXT 
BRXT 
8RXT 
lRXT 

AU 
31 
- 5  
-5 
-5 
-5 
-5 
-5 
-5 
6 

- 3  

-3 
-5 

-22 
-5 
-.I 

i i  
-5 
- 5  

-5 
- 5  

6 
-5 

110  
i3 

6 
- 5  

- 3  

l h  

210 
32 

120  
i3 
41 
34 
23 

! I 0  
34 

110 
25 

1610 
270 
!10 
160 
240 
120  
120 
34 

i90 
29 
5 5  
5 6  
i i  
22 

:!:a 

:I 
LU 

1.0 
-0.5 
-0.5 
-9.5 
-0.5 
-0.5 
-0 .5  
-0.5 

0.7 
-0.5 
-0.9 
-0.5 
-i.d 
-1 .3  
-0.5 

0.6 
-2.1 
-0.i  
0.5 

-0.5 
-5.5 
-0.5 
-8.5 
-0.5 
-0.5 
-3.5 
-0 .5 

a1 
ilS 

87 
50 

il0 
- i 0  

a 5  
89 
27 
86 

I 7 0  
I10 
i 4 0  
-20 
110 
IS0 
140 
95 

220 
230 

5 4  
i 30 
- 10 
i 2 0  
130 

70 
8.1 

-iO 

sc 
2.3 
2.0 

25.0 
2.2 
7 .O 
1.i 

2 5 . 0  
16.0 
20.0 
27.0 
i3.0 

4 . 0  
8.4 

20.0 
1.8 

27.0 
22.0 
10.0 

2.3 
-0.5 
i .3 

24 .O 
1.2 

2.9 
3 . 1  

15.0 
1.8 

Slf 
4.i 

20.8 
6.a 

23.0 
5.5 
5.1 
1 . 3  
4.3 

12.3 
7 . 2  

21.9 
1.2 

357.8 
43.1 
13.0 
11.0 
31.1 
8.i 

12.11 
5.3 

21.3 
7 .o 

12.0 
6.3 
j.? 
5 . 5  

32.3 

TA 
8 

17 
3 

26 
-1 
I7 

6 
2 
6 
1 

2 
-1 

5 
8 
3 
5 
7 

13 
22 
22 
4 

5 
a 
3 

-1 

* 

1 
J 

TB Tll 
-1 13.0 

2 32.0 
-1 3.7 

3 55.1 
2 3.8 

-1 511.9 
-1 8.3 
-i 163.0 

2 46.0 
-I i2.0 

6 175.0 
-i 35.0 
40 2990.0 

5 278.0 
2 46.0 
3 24.0 

11 310.0 
-1 32.0 

2 47.0 
2 52.6 
3 38.0 
1 5.7 
a 55.3  
1 14.0 

-1 17.1 
-1 3.0 

3 158.0 

U 
4.3 

10.0 
!.O 

15.0 
2.1 

10.0 
2.0 
1.5 

1.2 
7.2 
3.1 
6.0 
3.5 
6.4 
2.1 
8.6  
6.6 
4.5 

11.0 
9.3 
1.2 
0.7 
2.4 

-0.5 
1.i 

-0.5 

- ?  

9.0 

11 
8 
5 

-5 

-5 
5 

- 5  
- 5  

8 
-5 

-12 

-7 
-9 

5 
- 5  

-24 
-5 
7 
6 
7 

- 5  
- 5  
-5  
- 5  
- 5  
- 5  

I 

-* 

ZB 
dj0 
1300 
-500 

790 
-500 

800 
-500 
-500 
-500 
-500 
-500 
-500 
2700 
-500 
510 

-500 
-500 
-500 
-500 
-500 
I200 
710 

-500 
-500 
-500 
-500 
-500 

I 
3 
6 1  
-5 
51 
31 
26 

6 
92 
i 7  

170 
52 
2 0  
100 
53 
44 
445 

33  
64 
45 
65 
11 
28 
14  
- 5  
:: 
!I 
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SELECTED GEOCHEMISTRY, 
MPLE-!D ?? AU 
Z-KA-31 QTZV -5 
C-XA-ItR QTZV -5 
C-.Xi- i3R QTZV 10  
C-KA- 148 Q Z V  -5 
C-RA-238 QTZV -5 
C -KA- 248 QTZV - 5  
C - XA-26K QTZV - 5  
C-KA-271 QTZV -5 
C-IA- j 18 9TZV -5 
C-KA-12P QTZV -5 
C-KA-338 QTZV -5 
C-KA-36R q n v  280 
C-KA-!58 QTZV - 5  
C-KA-62P QTZV -5 
C-RA-641 QTZV 26 
C-l(A-96P QTZV -5 
C-KA- ill1 QTZl 23 
C-KA-1138 QTZV -5 
8-XA-BP QTZV 14 

QUARTZ VEINS 
B A  CZ 

-100 6 1  
2100 11 

25600 2401 
27400 65  

160  43 
-100 -10 
-100 -10 
-100 -10 
-100 -10 
-100 ' 39 
-100 11 
-100 -10 
-100 -10 
-100 -22 
580 96 
720 5!0 

1100 59 
130 130 

-100 70 

CK 
220 
190  
-50 
210 
110 
130 
270 
-50 
270 

96 
78 

120 
220 
150 
-50 
240 

65  
120 
280 

1U 
-2  
-2  
-a  
-2  
-2  
-2  
-2  
-2  
- 2  

3 
-2 
-2 
-2 
-2 
-2 
21 
-2 
- 2  
-2  

iIF LA IU ?! SC sn 
- 2  41 -0.5 -iO 2.5 1.9 
-2  - 5  -0.5 i3 !.7 1 .8  
!! !40 - 0 . 5  !!!l 2.3 5.0 

I 42 -0.5 55 1.4 2.8 
- 2  1 5  -0.5 !6 7 . 7  4 . 5  
- 2  5 - 9 . 5  -10 2.4 2.0 
-2  6 -0.5 -10 0.7 1.9 
-2 6 -0.5 -10 5 . 7  1.5 
-2  -5 -0.5 -iO 1.1 0.5 
-2  16 -0.5 -10 3.4 6.6 
-a  -5 -0.5 -10 0.9 1.4 
- 2  -5 -0.5 -10 - 0 . 5  0.6 
- 2  5 -6.5 - L O  10.0 1.1 
-2 13 -0.5 -I0 -0.5 1.4 
I 53 -0.5 110 4.8 !1.0 

-2  310 -0.6 86 9.0 74.7 
4 55 -0.5 220 2.3 1.3 

- 2  
-2  32 -1.5 27 0 . 7  4.6 

80 -0.5 -10 1.6 7.9 

?A 
-1 
-1 
16 

-1 
-1 
-1 
-1 
-1 
-1 
-I 
-1 
-1 
-1 
5 
I 

!O 
-1 
-1 

a 

TJ Ti U 
-1 7 3 . 2  2 . 8  
-1 0.7 - 0 . 5  

2 31.1 11.4 
-1 20.0 10.0 
-1 3 . 4  0.6 
-1 1.0 -0.5 
-1 0.6 0.5 
-1 -0.5 -0.5 
-1 1.0 0.7 
1 0.7 -0.5 

-1 6.9 -0.5 
-1 -0.5 1.0 
-1 0.9 1.8 
-1 5.2 -0.5 

2 10.4 2.5 
9 855.1 3 . 8  

-1 30.0 1.6 
a 4 . 5  1.5 
1 26 .0  0.9 

YB ZP 
-5 -500 
-5 -50G 
- 5  -500 
-5 600 
-5 -500 
- 5  -500 
-5 -500 
-5 -500 

-5 -500 

-5 -500 
-5 -500 
- 5  -500 
-5 -500 

-11 760 
- 5  -500 
-5 -500 
-5 -500 

-5  -500 

- 5  -500 

Y 
6 

-5 
!! 
11 
10 
-5 
-5 
11 
-5 
10  
-5 
- 5  
- 5  
-5 
61 
81 
1 5  
14 
1 6  

SELECTED GEOCHEMISTRY, SHEAR ZONES 

SAHFLE-ID RT AU B A  CE C R  EU YF LA 5U 31 SC SK TI "9 TII U VB ZR Y 
C-IA-29R SEZl 5 510 220 -50  - 2  - 2  I50 - 0 . 5  140 1.1 6.i 4 -1 90.: 2.! -5 -500 -5  

44 3000.3 32.0 -150 4700 616 C-IA-SOR SEZY -57 -100 3550 -50 !50 - 2  1080 -4.1 2 1  i ! . 3  598.3 2 
C - i A - j i l R A  SEZY 150 i500 710 ia 30 - 5  220 - I . 7  i 6 0  7 . 3  !61.0 4 7 !8!.0 12.0 -20 -;loo 110  
C-KA-SIB SBLY 7 820 610 i20  - 2  7 55! 0.8 i 6 3  il.0 2 4 . 0  2 5 119.0 j .6  1 1100 110 

- 3  - 5 0 0  125 c-IC-7aRA S821 -5 700 170 -50 4 -a  99 - 3 . 3  5 4 i6i.0 4.5 
C - KA-8 5PA SEZ1 9 -100 39 55 -2 3 30 -0.5 13 4.3 5.5  -1 1 !8.0 3.8 -5 -500 12 

a7 8.1 16.0 

T 

SELECTED GEOCHEMISTRY, FLUORITE-PYRITE VEINS AND BRECCIA INFILLINGS 

AU 3A 2 CQ BU i F  dr. IU ?! 3C SH 3 *? TE U ?3 28  Y . I  x!?!l? ! O  ?? 
-5 130 470 100 12 2 3:o -1.0 -:0 5 . 5  4 5 . 5  -i 4 408.3 2.0  -ii -500 63 < - X A -  7 ;a 

-18 -iOO 2350 i4P 53 - C6Yo -i.s 4 22 23tB.2 3 . 3  -i j530 li0 
37 

66 11.3 245.0 
C-lA-7!B pvax 96 140  22 -50 -2 - 2  12 -0.5 

5 8  -0.5 GI 4.4 6.5 1 -1 11.3 8.7 - 5  -500 20 
-1 3.9 0 . 8  -5 -500 - 5  

C - dA-37P ?Y3X - 5  190  92 i2O -2  3 
C-XA-39F 7Y3X 14 -100 -10 -50 -2 - 2  6 - 0 . 5  -i1 0.9 1.0 -, 
398-288 ?YBX 31 -100 a e o  33 - 2  6 796 -0.5 3 3  5 . 5  28.0 1 2 77.6 1.0 6 -500 28 

. _  
i? v-? 
'??Y - 1  1-0 ' - 2 A - ? ? R A  

-13 i.7 5.2 -1 ! 93.i 1 .5  - 5  -500 

i 
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A n a l y s i s  o f  m u l t i - c 3 c m c n t  a s s a y  d a t a  ft-om v a r i o u s  p a r t s  of t h e  
p r o p e r t y  i n d i c a t e  t h a t  t h e r e  h a v e  been severa l  p h a s e s  o f  a l k a l i n e  
i g n e o u s  a c t i v i t y ,  and  t h a t  some of t h e s e  a r e  g r e a t l y  r n r i c . h f i d  j n 
b o t h  y t t r i u m  a n d  o t h e r  h e a v y  e a r t h s  i n c l u d i n g  e u r o p i u m .  T h e s e  
e n r i c h e d  p h a s e s  a r e  expressed by L o t h  i n t r u s i v e  ancl e x t r u s i v e  
l i t h o l o g i e s ,  a s  w e l l  a s  by  diatreme brecc ias  a n d  a l t e r a t i o n  
z o n e s .  

T h e  r e a s o n  f o r  e s c a l a t i n g  i n t e r e s t  i n  y t t r i u m ,  a r i s e s  f r o m  a 
c o m b i n a t i o n  of r i s i n g  demand a n d  f a i l i n g  s u p p l y .  Y t - t r i u m ,  
u s u a l l y  s o l d  a s  i t s  o x i d e  y t t r i a  ( Y I z C ) l ) ,  h a s  t r a d i t i o n a l  1)- Liren 
s u p p l i e d  l a r g e l y  frorn xerir:,t:i.me aiid t o  a lesser e x t e n t  mo i i az i t - e  
p r o d u c e d  as  a b y p r o d u c t  of p lacer  t i n  m i n i n g  i n  M a l a y s i a  a n d  
T h a i  l a n d ,  a n d  a l t e r n a t e 1  y d u r i n g  e x t r a c t . i o n  of t i . t a n i u m  ancl 
z i . r f - y o r i  f i -orn sands i 11 A u s t  rill j a .  T h P  f o r m r r  sr.iiirc:cs hnvc h(>r>n 
g r e a t l y  reduc:ed a s  a r e s u l t .  of tlie f a l l  of t - i i r  pr ices ,  and t h e  
A u s t r a l i a n  p r o d u c t i o n  has b e e n  i n  d e c l i n e ,  a l t h o u g h  t h i s  may be 
rcBversed  i n  f u t u r e  years. A smal 1 q u a n t i t y  of y t t i - i u m  i s  
produced f rom t - h e  E l l i o t  L a k e  u r a n i u m  m i n e s ,  b u t  t h e  m a j o r  new 
s o u r c e  of h e a v y  ra re  e a r t h s  i n  g e n e r a l  h a s  b e e n  C h i n a .  Q u a l i t y  
c o n t r o l  problems a n d  a n  a p p a r e n t  d e c i s i o n  t o  deve lop  i n t e r n a l  
uses  ( m a i n l y  i n  T . V .  p r o d u c t . i o n )  , r a t h e r  t h a n  e x p o r t  m a r k e t s ,  h a s  
l e f t  t h e  C h i n e s e  c o n t r i b u t i o n  i n  d o u b t .  T h e  1388 compend ium 
E c o n o m i c s  of Rare E a r t h s  a n d  Y t t r i u m  descr ibes  t h e  s i t u a t i o n  as  
f o l l o w s :  

" A  s h a r p  i n c r e a s e  i n  clemand for  y t t r i a  f rom t h e  ceramic 
i n d u s t r y  w i l l  r i e c e s s i t ; + t p  e x p l o i t a t i o n  of y t t r i u m - r i c h  
d e p o s i t s  s u c h  a s  t h e  T h o r  L a k e  d e p o s i t  i n  C a n a d a . "  

'I'hc-.: 'i'hoi: 1,alrc dcpos i  t 1 j c:s i ri t :he  N ~ r r - t - l i w r ~ t .  Te l - r i t - ( - l i - - i  c's, and t h e  
1 9 8 7  World M i n i n y  Review s i n g l e s  o u t  i t s  "T-Zone"  ( [? l sewhr?re  
refered t o  a s  t-he "R-Zone" 1 a s  u n i q u e  at. 0 . 2 1 %  Y,(3,. 0 t h r . r  known 
n o n - p r o d u c i n g  o p c u r i - f ? n r e s  o u t s i d e  of  C h i n a  in13 l u d e  t h e  R~-ocI.;man 
d e p o s i t  of A u s t r a l i a  ( a t  0 . 1 2 4 %  y t t r i a )  arid t h e  G a r d r i e r  i.n 
G r e e n l a n d  ( 0 . 1 2 % ) .  Reports of 0 . 3 3 %  y t t r i a  a t  Mt Weld, A u s t r a l i a  
h v e  b e e n  pub1 i . s h e d  but. t h i s  i s  s k i 1  1 a n  e x p l o r a t i o n  s i t e .  I n  
a n y  ca se ,  s e v e r a l  of  t h e  cut  samples from t h e  Kechi lca  
r e c o n n a i s s a n c e  r e t u r n  a s s a y s  i r i  excess o f  0.525 ytLtr iuin ( 0 . 6 3 %  
y t t r i a ) ,  w h i c h  i s  a v e r y  f a v o r a b l e  g r a d e .  

P r i c e s  f o r  y t t r i u r u  o x i d e  t e n d  t o  be q u o t e d  a t  US $ 5 0 - 5 5 / 1 b r  o r  US 
$80/lcg f o r  C h i n e s e  m a t e r i a l .  T h i s  i n  p a r t  r e f l ec t s  p u r i f i c a t i o n  
Cos t s ,  ~ o w ~ ~ ? v c ~ L - .  A more u s e f u l  q u o t e  i s  f o r  a r o u g h  c o n c e n t r a t e  
of G O %  y t t r i a ,  v a l u e d  a t  U S  S 3 2 - 3 3 / l c g  (1387- foh  P l a l a y s i a ) .  A t  
t h i s  p r ice  t h e  p r ~ v i o u s l  y c i - t e d  0 .  6 3 %  g r a d e  f rom K;c:IiiJ<a wc~iild be 
w o r t h  U S  $ 3 4 0  per metr ic  t o n  f o r  i t s  y k t r i a  c o n t e n t  a l o n e .  



" A  l a r g e  irict*c*asct in t . h e  clemand for- y t t r i i i m  w o u l d  I-irtvr? a 
s i g n i f i c a n t  e f f w t  on t h e  r a re  e a r t h  i n d u s t r y ,  as y t t r i u m  
c o n s t i t . u t : e s  u n d e r  I.'::, o f  t h e  b a s t n a e s i t e  o r e  a n d  u n d e r  3 .  5'; 
o f  m o n a z i t e  [:)re. I t  c o n s t . i t u t e . s  6 5 %  of x e n o t i m e ,  and hD2, o f  
c o n c e n t r a t e s  f ron t  D e n i s o n ' s  E l l i o t  Lake o p e r a t i o n .  I lowevei- ,  
t h e s e  sources a c c o u n t .  f o r  u n d e r  1% of wor I d  producr: t i o n  of 
rare e a r t h  m i n e r a l s .  A s i g n i f i c a n t  i n c r e a s e  i n  dcmiind f o r  
y t t r i u m  woulcl lead t o  h i g h e r  ra re  e a r t . h  p r i c e s  w h i c h ,  i n  
t u r n ,  may r e s t r a in  t h e  d e v e l o p m e n t  of s u p e r c o n d u c t o r s  
c o n t a i n i n g  y t t r i u m  o x i d e .  " 

A l t h o u g h  more d i f f i c u l t .  t o  d i r e c t l y  e v a l u a t e ,  t h e  K e c h i k a  rocks 
a r e  a l s o  e n r i c h e d  i n  t h e  o t h e r  h e a v y  ra re  e a r t h s .  E u r o p i u m  o x i d e  
( r e f i n e d )  i s  r e c e n t l y  q u o t e d  a t  US S 7 4 5 - 8 2 5 / 1 b  Seve ra l  K e c h i k a  
s a m p l e s  l a y  i n  t h e  0 . 0 1 5 - 0 . 0 3 0 %  r a n g e  i n  t h i s  e l e m e n t ,  t . h r  l a t t e i -  
r c ~ p t - e s e n t . i  rig 0 .  7 l b / T  eui-c~pj.um o x i d r  . S a m a r i u m  h a s  r-l--!c.t.lnt l y  s e e n  
a n  a b r u p t  pr ice  r i s e ,  a n d  i s  q u o t e d  b e t w e e n  US S85-90/lb f o r  use 
i n  h i g h  y u a l  it)- m a g n e t s .  A l t h o u g h  a n  i n t e r m e d i a t e  r a t h e r  t h a n  
h e a v y  R a r e  E a r t h ,  i t  i s  c o n c e n t r a t e d  i n  t h e  K e c h i k a  r o c k s ,  i n  
s eve ra l  cases i n  excess of 500ppm, e y i i i v a l e n t  t o  1 . 1 5  l h / T  Eu,O, 

5 .  CONCLUSIONS 

I n  t h e  I iech i lca  a r ea ,  a suit-e o f  r(3cIcs c o n s i s t i n g  of l e u c o c r a t  i c  
arid m e l a n c s c r a t i c  s y e n i . t - e s ,  pc-~ssible s y e n i t i c  t - t i f f s ,  c : a r b o n a t i t e s ,  
and a d i a t r e m e  b r e c c i a  a n d  r e l a t e d  d i k e s  a n d  t u f f  l>rr-c:cjas a r e  
e x p o s e d  i n  a z o n e  over 35  I c i I o m e t  rcI's i n  l e n g t h .  W i t h i n  t h i s  b e l t  
a number  of  z o n e s  h a v e  b e e n  d i s c o v e r e d  t h a t  a r e  extremeli- 
e n r i c h e d  i n  y t t . r i u m  a n d  v a r i o u s  h e a v y  R a r e  E a r t h  metal s .  T h e s e  
e n r i c h e d  zones r : o n t t i n  t h e  p r - i t e n t i a l  f u r  one o r  inore P c T o t i o m i r :  
d e p o s i t s .  M j  n e r d  1. i z n t i o n  occ!urs j.n b o d i e s  of s i y n i - f i  c a n t  s i z e  
a n d  c o n s i d e r a b 1 . e  p o t e n t i a l  e x i s t s  f o r  f i n d i n g  new z o n e s .  A f i n a l  
a s s c s s m c ~ , t  O F  t l i c=>  1 9 8 8  p r - o g i - ~ r n  w i . l  1 dcp1-11d c-ln ,qtlrli t. i11n,-il  
a r m l y t i c n l  r.lat..r, , i n d  on m c ~ t c i 1 l u r c J i ~ : a l  t(-.st: i - c s u l t s  w l l i r h  ctre n o t  
y e t  a v a i l a b l e .  
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6 .  RECOMMENDATIONS 

G .  1 Recommended P r o g r a m  

T h e  r ecommended  rirc3grarn f o r  t h e  r i e x t ~  ( 1 9 8 9 )  st.acJe of w o r l c  on t h e  
E;echi.l<a pro13ert .y  i . n c l  u d e s  c o n t i n u i n g  t h e  e v a l u a t i o n  of known R E E  
z o n e s  p l u s  e - x p l o r a t i o n  work  t o  look f o r  a d d i t i o n a l  t a r g e t s .  
Wench t e s t  w o r k  s h o u l d  h e  car r ied  o u t  c o n c u r r e n t l y  o n  samples  
from t h e  v a r i o u s  z o n e s ,  w h i c h  d i f f e r  i n  t - h e i r  m i n e r o l o c f y  , s i n c e  
t h e  e c o n o m i c s  of d e p o s i t s  o f  t h i s  type o f t e n  d e p e n d  o n  
m e t a l l u r g i c a l  c o n s i d e r a t i o n s .  F i n a l l y ,  t h e  m a r k e t  f o r  y t t r i u m  
a n d  t . h c  v a r i o u s  Rare E a r k h  e l e m e n t s  s h o u l d  be m o n i t o r e d  a s  t~hcS 
p r o g r a m  a d v a n c e s .  

E v a l u a t  i o n  o f  knuwri t;a t - f j c h t s  s hou ld  he b y  a i :ombir ia t ion of  
d e t a i l e d  mappiny a n d  sys ten1at . i . c  s a n l p l i i i y .  T r c ~ r i c h i n g  w.i.1 1 be 
n e c e s s a r y  a n d  a po i - t ab le  d r i l l  s h o u l d  h e  a v a i l a b l e  t o  t e s t  
p r i . o r j . t y  t a r g e t s  i n  a r e a s  c o v e r e d  by s h a l l o w  o v e r b u r d e n .  In 
g e n e r a l ,  d r i l l i n g  w i l l  n o t  be s t r a i g h t - f o r w o r d  s i n c e  water i s  riot 
r e a d i l l y  a v a i l a b l e  i n  s o m e  areas .  

T h e r e  i s  e x c e l l e n t .  p o t e n t i a l  f o r  t h e  d i s c o v e r y  of a d d i t i o n a l  R E E  
t a r g e t s  i n  t h e  t<echi.I<a a r e a .  T h e  z o n e  w i t h  lcndwn h i g h  p o t e n t i a l  
( o p e n  a t  b o t h  e n d s )  i s  ove r  3 5  km i n  l e n g t h  a n d  h a s  o n l y  b e e n  
c2valunt.er3 i n  a v e r y  raul-sory way.  T h e  recommended e x p l c ~ r a t  i o n  
p r o c e d u r e  i s  a s  f o l l o w s :  (1) c o n d u c t  a n  a i r b o r n e  m u l t i s p e c t r u m  
r a d i o m e t r i c  s u r v e y  of t h e  he1 t.; ( 2 )  h a v e  prospe?c*t. i .ng teams c h e c k  
a l l  a n o m a l i e s  o n  t h e  g r o u n d ;  ( 3 )  m a p  a n d  sample p r i o r i t y  t . a r - g e t s  
a r i s i n g  o u t  of  t h i s  w o r k .  
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G . 2  D u d q e t  Es t imate  - 

STAGE I (AUGUST - SEPTEMBER,  1 3 8 3 )  

Aj . rbo rne  r a d i o m e t r i c  su rvey  
1 0  h o u r s  @ $ 1 , 2 0 0  per  h o u r  .............. $ 1 2 , 0 0 0  

G e o l o g i c a l  - p r o s p e c t i n g  
5 0 0  man-days  @ $ 1 7 0  per man-day ........... 8 5 , 0 0 0  

Mappj n y  - s a m p l  i r ig  
1 5 0  man-days  @ $ 3 0 0  per man-day ........... 4 5 , 0 0 0  

T r e n c h i n g  ( b l a s t f i r  Fi, 1ir~lLwr 1 
30 man-days  G! $500  per d a y  ................ 15,0110 

T r a n s p o r t . a t i o n :  i n c l u d e s ;  t r u c k  r e n t a l ,  
h e l i c o p t e r  & f i x e d - w i n g  c h a r t e r  a n d  
pack h o r s e  l ease  .......................... 7 0 , 0 0 0  

Base m a p  p r e p a r a t i o n  ....................... 8 , 0 0 0  

Camp, e n g i n e e r i n g  arid s u p e r v i s i o n  ......... 3 0 , 0 0 0  

Assay & Geochemiral ....................... 2 0 , 0 0 0  

C o n t i n g e n c y  : i r i c  3 u d e s ;  o f f  - p r o p e r t y  
e x p l o r a t i o n ,  a d d i t i o n a l  s t . a k i n g ,  e t c .  ..... 4 0 , 0 0 0  

STAGE I1 (OCTOBER - DECEMBER,  1 9 8 9 )  

Met-a1 1 . u r g i c a l  test work ................... 1 5 , 0 0 0  

M a r k e t i n g  r e s e a r c h  ........................ 1 0 , 0 0 0  

T o t a l  S t a g e  I1 $ 2 5 , 0 0 0  

$350  0 0 0  
-------.-I. 

T o t a l '  S t a g e  I a n d  S t a g e  I1 
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G a b r i e l s e ,  M. ( 1 9 6 2 )  
Kechi l ia ,  B . C .  , Geo1ogic;il S u r v e y  of Canada ,  Map 42-1962. 

F O X ,  M .  ( 1 9 8 7 )  
G e o l o g i c a l  and  Geochemica l  Report  RAR 1 - 9 ,  R E E  1 - 8 ,  and  R E 0  
1 a n d  2 m i n e r a l  c l a ims ;  A s s e s s m e n t  Report d a t e d  J a n u a r y ,  
1987  ( R e v i s e d  - Play, 1 9 8 7 ) .  

O ' D r i s c o l 1 , M .  ( 1 9 8 8 )  
Rare e a r t h s , E n t P r  the d r a g o n ;  I n d u s t r i a l  M i n e r a l s ,  November, 
L1.21-55. 

E ' e l l ,  J . , C u l b e r t ,  D .  and  F o x ,  PI. ( 1 9 8 8 )  
The Kechilta Y t t r i u m  and  R a r e - E a r t h  P rospe r t ;  B . C .  N i n i s t r y  
of Energy  Mines and  P e t r o l e u m  R e s o u r c e s ,  G e o l o g i c a l  
F i e l d w o r k  1 9 8 8 ,  Paper 1988-1 .  

R o s l t i l l  I n f o r m a t i o n  S e r v i c e s  L t d . ( 1 9 8 8 ) :  The Economics of Rare -  
E a r t h s  arid Y t t r i u m ,  359p.  

World Mining  Review ( 1.987 1 : Rare E a r t h s ,  p .  G9. 
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8 .  CI?RTTFTCATE(R.R.C) __ ___- 

CERTIFICATE OF QUALIFICATION 

I, 

1. 

3 .  

7 J .  

4 .  

5 .  

6 .  

7 .  

R i c h a r d  R .  C u l h e r t ,  do  h e r e b y  c e r t i f y  t h a t :  

I a m  a c o n s u l t i n g  g e o l o g i c a l  e n g i n e e r  w i t h  o f f i c e s  a t  s u i t e  
900-625  H o w e  S t r ee t ,  V a n c o u v e r ,  B . C .  VGC 2 T 6  

I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  of B r i t i s h  C o l u m b i a ,  
B . S c . ,  ( 1 9 6 6 1 ,  Ph.D. ( 1 9 7 1 ) .  

T am a registered P r o f c s s i o n a l  E n g i n e e r  o f  t h e  P r o v i n c e  of 
B r i t i s h  C o l u m b i a .  

I h a v e  p r a c t i s e d  my p r o f e s s i o n  a s  a g e o l o g i s t  arid e n g i n e e r  
s i n c e  1 9 6 6 .  

I p e r s o n a l l y  e x a m i n e d  a n d  s a m p l e d  t h e  K e c h i k a  P r o p e r t y  of A .  
Harmon, G .  J o h n s o n ,  a n d  G o l d e n  R u l e  R e s o u r c e s  L t d .  

I h a v e  n o t  r e c e i v e d ,  n o r  do I expect t o  r e c e i v e ,  a n y  
i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  f ; e c h i k a  P r o p e r t y ,  i n  
t h e  Formosa  - G o l d e n  R u l e  j o i n t  v e n t u r e ,  o r  i n  t h e  
s c 3 c u r i t i e s  of e i t h e r  G o l d e n  R u l e  R e s o u r c e s  L t d .  o r  F o r m o s a  
R e s o u r c e s  C o r p o r a t i o n .  

T hcrehy r - n n s r n t  t o  t-he p i i b l  i r a t  i on of t h i  s r c ~ p c ~ r - t  f o r -  
p u r p o s e s  o f  a p r o s p e c t u s  or a s t a t e m p i i t  of n id t -e r ia l  f a c t s .  

D a t e d  a t  V a n c o u v e r ,  R r i t i s h  Colurnbia , t h i s  1 5 t h  d a y  o f  
F e b r u a r y , l 9 8 9  
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8 .  C E R T I F I C A T E ( D . C . L . )  

CERTIFICATE OF QUALI FICATION 

I ,  D o u g l a s  G L e i g l l t o n ,  do h e r e b y  c e r t i f y  t h a t :  

1. I a m  a p r o f e s s i o n a l  g e o l o g i s t  w i t h  o f f i c e s  a t  3155 West 1 2 t h  
A v e n u e ,  V a n c o u v e r  B.  C .  VGtE2RG 

2 .  I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  of E r i t i s h  C o l u m b i a ,  
n . s c . ,  ( 1 . 9 6 1 ) .  

3 .  I a m  a F e l l o w  i n  t h e  G e o l o g i c a l  A s s o c i a t i o n  of C a n a d a .  

4 .  I havca p r a c t i s r d  my p i - o f c s s i o n  a s  a gccilocjist s i n c e  1 9 G 8 .  

5 .  I p e r s o n a l l y  s u p e r v i s e d  t h e  1988 e x p l o r a t i o n  p r o g r a m  o n  t h e  
K e c h i k a  P r o p e r t y  of A .  Harmon,  G .  J o h n s o n ,  a n d  G o l d e n  Rule  
R e s o u r c e s  L t d .  

6 .  I h a v e  n o t  r e c e i v e d ,  n o r  do I expect t o  receive,  a n y  
i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  K e c h i k a  P r o p e r t y ,  i n  
t h e  Formosa - G o l d e n  R u l e  j o i n t  v e n t u r e ,  o r  i n  t h e  
sccurit- ies of e i t h e r  G o l d e n  R u l e  Resources L t d .  01- F o ~ ' m o s a  
Resources C o r p o r a t i o n .  

7. 

D a t e d  a t  V a n c o u v e r ,  B r i t i s h  C o l u m b i a ,  t h i s  1 5 t h  d a y  of  
I;'c?brua~-y , 1 3 8 9  
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APPENDIX I 

STATEMENT OF COSTS 
(1988 Work Program) 

Wages and Professional Fees" 
including bencfits $ 20,01 .3  

Transportation (mainly helicopter) 35,932 

Bulk Sampling, Project Organization, and Field 
Management (A. Harmon contract) 26,359 

Assays and Petrographic Work 6,970 

Gi:oceries and Supplies 4,289 

Freight, Radio, Expediting and General Office 
E x p e n s e s 1,284 

Contract Engineering Charge 10,643 

TOTAL $104,430 

Breakdown showing pay rates and days worked follows. 
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TIME SHEET SUMMARY 

KECHIKA PROJECT Year 1988 

. 
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(603) Y85-0681 T~Icx 04-352667 

REFf-RTNCE TNFO: 

BONDAR-CLEM 

ORDER El.EMFNT 

1 A r i  Gold 
2 Ag S i l v e r  

NIIMIII R or L OUEH 
ANALY!;FS DFTFCT 1 ON I I M I T  EX IKAC I ION METHOD 

I 6 4  r, wri NOT AF’PI ICAIII I INIi1. NFUII{ON A C I I V .  
164  5 f’l’! NOT IIPPI. ICAHl F INST. NFUIKON ACl IU.  

3 As A r s e n i c  
4 Ra Har iun i  
5 Ur n r o m i n e  
6 Cd Cadmium 
7 Ce C e r i u a  

104  1 PPM NOT APPI TCARl F INST. NFU11:ON ACTIU. 
164 lllll FJPM NO1 IIF’PI ICAHl E INST. NEUIKON IICTIU. 
1 04 1 F’PM NOI APPl T C A M  F INST. NFUTRON ACTIU. 
164 111 F’PM NOT APtJI TCAHl E INST. NFIJIRON ACTIU. 
104  Ill PPM NOT APPI TCARI r INST. NFlllRON ACTIU. 

~~~~~~ 

8 Co Cobalt.  164 111 PPM NOT APf’l ICARI F TNST . NEU I RON ACTIU. 
9 C r  Chromiuai 104  sn PPM NOT APPI Tcmi F INST. NFUTRON ACTIU. 

10 Cs Cesium 161, 1 PFJM NOT API’I TCAFIl  F TNST. NFUIKON ACTIU. 
11 Eli  Furopiuu i  164 7 F’F’M NOT Arw IcAr I i  F INST. NEUTI\‘ON ACTIU. 
12 Fe I r o n  164 n.s FJCT NOT APPI ICAHLE INST. NEUIRON ACTIU. 

13  H f  H a f n i i i r  1 0 4  2 PPM NOT APPI rcAni r TNST. NEUTRON ACTIU. 
14 i r  Tridiiim 164 inn PPB NO1 APt’l.TCAH1.E TNSl. NEUllrON ACl IU.  
IS La lan thanum 104 5 PF’M NOT APF’I [CAR1 F INST. NEU I R O N  ACTIU. 
16 L u  L i i t e t i u m  1 64 n.5 PPM NOT APPL1COHI.E TNST. NEUIRON ACTIU. 
17 no Molybdenum 164  2 PPM NOT APPI m n i  r TNST. NEUTIiON ACTIU. 

- 

18 Na Sodium 
19 N i  N i c k e l  
20 Rb Ri ib id iurn 
21 Sb Ant imony 
22 Sc Scandium 

164 0.n5 PCT NOT APPLICAHLF TNST. NFUIHON ACTIU. 
164 sri PPM NOT APPl TCAnl F INST. NFUTRON ACTIU. 
164 ill PPB NOT APPI TCABLE 1NI;T. NEUIKON A C I I U .  
1 0 4  11.2 PPM NOT APPI rcAni F TNST. NFUTKON ACTIU. 
164 0.5 PPM NOT APF’I.TCAFI1.E INST. NFUIKON ACTIU. 

73 I;e Se len ium 
24 Sm Samarium 
15 Sn Tin 
26 Ta Tan ta lum 
17 Ib T e r h i u a  

104  111 PPM NOT APPl TCA l l l  F INST. NFIITKON ACTIU. 
TNST. NEIJlliON (ICTIU. 

164 21111 PF’M NOT APPI TCAnl f 1NSl‘. NIUll:ON ACTIU. 
164  1 PPM NOT APPL 1CAHI.E INST. NFlJ IKON ACTIU. 
164  1 PPM NOT APPI T C A ~ I  r TNST. NF1III:ON ACTIU. 

164 n.1 PPM NO] npr-’i i c n ~ i  F 

~~ ~ 

28 Te Tel lririum 164 211 PPH NOT APPI. r c A w  INST. NEIJIHON A C T I U .  
19 Th T h o r i u r  1 6 4  ri.5 PPM NOT APPI m i l  f INST. NFlllHON ACTIU. 

INST. NT-IJIHON ACTIU. 30 u t h a n  i uni 164 11.5 PPM 
31 W Tungsten 164  2 PPM NOT APPl TCARl F INST. NFUIliON ACTIU. 
31 Yb Y t l e r b i u m  1 64 5 PF’M NO] nwt ICABI E INST. NEUIItON ACl IU.  

NOT APPI lCAHl E 

~ - - _ _  

33 Zn Z i n c  164 21111 PPM NOT APPl TCAnl F TNST. NFUTRON ACTIU. 
- 14 l r  l i r r o n i u m  164 51111 fJf’M NOI IIPT’I I C I I F l l  F TNIiT. NFUIIKJN ACl IU.  

35 Y Y t t r i uni 164 5 PPM X-RAY F I u o r e s c e n r e  
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SANPI F F I  f N t  NT At1 fig AS na Rr C d  Ct? C O  Cl- c s  Fu f e  1 NUMBER UNITS f’F’H F’f’N PPN F’PM Pt’N F’F” Pf’n PPN F’P N Pt’N Pl’H f’C T 

S 1  C-KA 21 
S1 C-KA 5 1  
SI C-KA iir 

si C - K A  isr 
S1 C--KA 171 

<5 <5 15 110 5 <I l l  2711 <in <5n 3 <2 10.11 
( 5  ( 5  3 I1 5711 1 <in 7 311 <1 II <5n 4 <? 6.5 
<5 <5 56 37llI-l 2 <1 II 7511 3n 73 3 ’3 5 .6 
<5  <5 v 151111 8 <111 1611 31 i tn  7 ? 4.11 
<5 ( 5  5 291111 7 <1ll 22[1 35 1 ill 7 3 6 .I) 

S1 C-KA 26s 
S1 C-KA 3 5 1  
S l  C-KA 37:; 
S1 C-KA 46s 
S1 C-KA 511s 

<5 <5 76 om <1 < i n  1111 23  1’311 4 3 6.1 
<5 6 28 6811 7 <111 1611 27 81 3 3 2.8 
<5 <5 1 x n  ? <111 1111 17 v n  4 <? 4.4 
74 <5 194 4hn 1 <111 73 17 88 4 <2 lo .u  

16511 i b  F ~ I  53-1 <58 <54 47111 69 53 3 7411 37.0 

S1 C-KA 675 
K 2  C-KA 1K 
R2 C-KA 2R 
R2 C-KA 3R 
R2  C-KA 4 R  

<4 5 <5 695 21 0 13  (49 80r1 52 ?iiri 2 14 5. I 
31 <5 37 360 <I <in 91 1 8  89 1 <? 71.U 
<5 <S 4 54 n <1 <Ill 2811 <in 9n 1 2 1.4 
<5 <5 611 <iiin (1 <111 f> 1 <1 II 7211 <1 <? 3.5 
<5 <5 3 2hn <1 <1 II 61 < I  ri <sn 2 <? 1 .6 

v -  K ~ I  6~ <5 <5 111 11 1111 < 1  (111 1’311 <1 II < % I  7 <7  1.4 
r(. .KA 11: <5 ( 5  4 1.11111 <1 < I  II Yt1l a r i  <vi ? ? 0.5 
R2 C-KA 8R <5 <5 <1 w n  < 1  < i n  7411 <1 I1 <v 1 (7 O.v 
R2 C-KA 9R <s <5 <1 9rln < I  <111 2711 (111 <5n 3 <2 0 . 8  
R2 C-KA l l l R  <5 <5 7 4711 <1 <in hS 31 7711 1 t ? 4.0 

rt2 C - K A  I?R 
rt2 C - K A  131t 

132 C-KA iort 

R 2  C-KA 14R 
R2 C-KA 14HA 

<5 < ‘i <1 211111 <1 <1 II 11 <I11 1911 <1 <? 3.5 
11) < S  81 756llll <l <1 II 7411 <Ill <5ll 7 t 7  1.6 
<5 <5 41  2741111 <l <Ill 6 5  <1 II 11 I1 <1 <? 2.1 
<5 <5 31 191111 <I <Ill 6SII <1n <5n < I  4 4.8 
<5 <5 4 391111 <t < I  II 1 3ri <111 1511 <1 <? 2.5 

1{2 C-KA i7u  <5 <5 5 Y11111 <1 < i n  8b <1 I1 1111 <1 <? 2.9 
rt2 C-KA 1 8 ~  <5 <5 4 <I1111 <1 <1 II 4811 <tri <5ri <1 3 1.1 
R2 C-KA 1VR <5 <5 311 ivrrn <I  < i n  41111 <1 I1 <w 3 t 1 1.1 
R2 C-KA 211R <5 <S 2 110 <I <111 34 <I11 83  <I <2 10.0 
R2 C-KA 211RA <5 <5 <I 5711 <I <Ill 91 <1 II (511 3 <? 1.1 

R 2  C-KA 21R 
R2 C-KA 23R 
R2  C-KA 23R 
132 C-KA 2411 
R2 C-KA ?!iR 

<5 <5 <1 <1un <I <111 19n <in <5ri 2 <2 1.5 
<5 <5 <I 350 <I <in 7411 < i n  51 1 <? 1.0  
<5 <5 1 16O <I <1 I1 43 <in 1311 <1 <2 3.1 
<5 <5 <i <inn <I <Ill <111 <ill 130 <1 <? 5 .4  
<5 <5 1 <lrln <l <lll  11 <1 I1 <511 <I <? 5.8 

H2 C-KA 26R < 5 <5 113 <I1111 <I  <in <ill 1 4  3711 <1 < ? 4.7 
R2 C-KA 27H <5 <5 2 <11111 <I <1 I1 <1n <111 <5n <1 <2 1 .I 
r K A  7 8 ~  <5 <5 2 3nn <1 < i n  3211 <1 I1 56 3 <? 4 .1  
RL L-KA 28RA <5 <5 2 3611 <1 <in  5n <1 II 58 3 <? 2.5 
H2 C-KA 79H 5 <5 <1 5111 < I  <ill 7711 <1 I1 <5ll 3 t? 3.11 



Bondar-C& d5 Compvny l id .  
130 Pernberton Ave. 
North Vancouver, B.C. 
V7P 2R5 
(CXW) 985-0681 Telex 04-352667 

' 

BONDAR-CLEGG 

R? C-KA 7611 
H? C - K d  ? I H  
r K A  ?8r( 
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R2 C-KA P9R 

Geochemical 
Lab Report 

r U € P O R T  : U88-fl8115 .O P R O J t C T :  1118 KCCHIKA PAGF 1El 

SANPLE ELENFNT H f  Ir La L I1 RO Na N i  Rb Sh sc Se !)In 1 NUflEltR UNITS PPN PPR PPR PPN PPN PCT PF'N PPN PPN PPfl PPH PF'N 
~~ ~ 

S l  C-KA 21 21 <ir i r i  120 <11.5 6 0.46 (511 99 1.6 4.4 <I11 22.0 
S1 C-KA 5T 9 clrln 11n a . 5  <2 11.19 <5fl sn 2.7  8.3 <In 17.0 
S l  C - K A  1 t T  18 <inn 1411 d1.5 11 11.31 <411 76 4.11 11 .I1 <111 18.0 
S3 C-KA 17T 7 <llln 79 <n.s 4 ri.111 63 58 1.4 25.11 <In 12.u 
S t  C-KA 151 5 <Inn 15n d1.5 t l  11.56 81 1 on 11.9 16.11 <ill 11.0 

S1 C-KA 76S 
si C - K A  151 
S l  C-KA 375 
S1 C-KA 46s 
S l  C-KA SllS 

2 <11111 61 (n.5 <2 r1.46 88 1 511 n.7 211.11 <In 9.0 

o <iiiri 57 cn.5 <2 11.41 <511 1411 11.3 15.11 <I11 1.8 
4 < I n n  38 <11.5 <9  11.94 <5ll 1111 fl.8 13.11 < I l l  5.9 

<2 <iiiri 15811 6.7 05 <6.811 83 76 46.1 17.11 <25 862.0 

12 <11111 69 <11.5 <? 11.33 <5I1 81 11.4 11.11 < i i i  1 3 . 0  

1;1 C-KA 67s 
R2  C-KA 11: 
K 2  C-KA 9H 
R 2  C-KA SR 
R2 C-KA 4K 

7 <I1111 4711 <1 .9 <?8 <5.411 <')I1 81 1.8 16.11 <?It 129.0 
14 <111Il 51 1 .I1 4 11.111 <5Il 1111 1.11 2.3 <Ill 4.8 
15 <in11 1411 <11.5 4 1.511 <511 bh 1 .I1 1.4 <ill 19.11 
<2 <11111 44 d1.5 21 11.115 <5n <1 I I  8.6 1.5 <1 I I  1 .Y 
<2 <Inn 23 <l1.5 <? 11.35 <)I1 4'3 11.4 5.8 <I11 3.u 

P" ^-KA 61: < I  Ill1 0 3  a . 5  <1 n.17 <[ill 9 1 11.9 1 .9 <111 8.5 
2111 <11.5 <7 Il.lh <5ll 87 11.6 7.11 <I11 2U.II 1 I *KA 7R ;[ <11111 

Ihl l  <Il.S <9  11.311 <5ll 81 11.9 1 .h (111 11.11 H7 C-KA 9R <1 1111 

R 2  C-KA 11112 <2 <11111 17 <n.5 <7 11.11 89 511 11.2 25.11 <iri 6.0 

<2 <1M1 <5 a1.s 2 n.fl8 <5ll 1 3  <n.7 3.7 <1 I1 1 .8  
R2 C-KA 1iK 14 <iiin 1411 <n.5 < 2  11.18 <511 1111 3.3 2.3 <1[1 15.0 
R2 C - K A  34K 4 <ton 49 <11.5 9 fl.31 <MI 65 4 .n  1.4 </I1 2.8 
R2 C-KA 14RA <2 <iiin 411n Cn.5 <2 11.15 <5fl <Ill 11.8 n.9 <I0 28.0 
R2 C-KA 16R 4 <inn 83 d1.5 5 0.5s <5ll 1311 fl.3 5.6 <ill 6.1 

K 2  C-KA 81: <11111 1 in  a . 5  (2  11.23 6 1 1  81 11.5 1 .6 <iri 1i.u 

~~ 

R?  C-KA 1711 4 cllln 58 <n.5 11 n.19 <5n 88 n .7  5.4 <1 n 4. I 
H2 C - K A  18R 2 < i n n  3111 41.5 <2 n.14 <!)I1 <I  II n.4 1 .? <111 18.13 

H2 C-KA 2flR <2 <to11 19 C11.5 <2 0.11 <511 <ill 11.3 7 . I1 <J I1 5.6 
u2 C-KA 2 r m  12 <Ill11 4 1  <n.S <2 11.118 <!in 95 n.7 1 .I <1 n 5.1 

R 2  C-KA 1% 28 <IlN 29f l  <n.S <2 n.25 <5n 11n 1 .6 2.9 < i n  23.11 

K2 C-KA 21R 13 <1flfl 96 
R2 C-KA P 2 R  11 <lllfI 1311 
H2 C - K A  23K < 2  <Inn 16 
R? C-KA 74R <2 <11111 5 
U? C--KA 9% < 9  <I1111 5 

___- 

d1.5 <2 n.n9 <5ll 
a . 5  <2 11.116 <sn 
d1.5 <2 n.117 <s11 
a . 5  < 2  11.117 <$I1 
<Il.[i < P  11.11 <[dl 

bl n.4 1 .I1 < i n  11.0 
5n n.5 I .9 <111 15.0 
16 d1.2 7.7 <111 4 . 1  

<iri <II.? 1.4 <Ill 2 . [I 
<I I1 11.9 1 . I I  < I  It 1.1  

<2 <iiin h 
<7 < I  1111 6 
26 <11111 1811 

3 < I  1111 2 1  
<2 <11111 1511 

(11.5 <2 <l1.115 <511 
< I I .  5 <7 <11.115 <5ll 
a . 5  <? 4.1111 <511 
< I I .  5 <9  11.711 <')I1 
4 . 5  <2 11.16 <5n 

(111 11.5 11.7 < I  11 1.9 
<I11 <11.7 5.7 < I  II 1 .'> 

71 11.7 1.8 <lfl 19.0 
59 <11.9 h.8 <111 4 .  I 

1411 11.4 1 .l <1 I I  6.1 
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Sl C-KA ? T  <71111 1 1  7 3h.n iri.11 <2 <5 <711n t Irin 45  
S 1  C-KA 5T <2nn 8 1 o n  74.5 6.7 3 <5 <71111 <51ll1 23 
S l  C-KA I l T  <?I111 16 3 (211 33.11 13.11 2 7 <mi 81111 6U 
S l  C-KA l?T <71111 6 1 o n  13.11 3.6 3 <5 <71111 <51111 31 
S1 C-KA 15T <21rn 8 <1 o n  :jri.ri 5.n 6 ( 5  m i  <511n 35 

S1 C-KA lbS <71111 1 1 <711 17.11 3.6 <? <5 <71111 <51l11 28 
:;I C-KA lair <21111 1 ? ~ 2 1 1  15.11 2.8 ’3 <5 <71111 5511 38 
lil C-KA 37s  <71111 3 <1 o n  ib.ii 7.7 <? <5 <71111 <51111 23 
S1 C-KA 40s <21111 1 <I <211 15.11 2.5 <1 <5 <21111 <511Il 18 
lil C-KA 5llS <0711 5 65 <1111 >3111111.11 55.5 <1111 <1711 111111 851111 8311: 

S1 C-KA 67s <21111 (1 8 <1S11 >3111111.11 25.11 <77 <I411 <?I111 341111 19’3: 
R2 C-KA 1H <%I111 8 <1 on 13.n 4.3 5 8 t71111 8311 33 
R2 C-KA 2R <2llII 11 2 <211 23.11 7.5 <? <5 <?I111 <51111 39 
R2 C-KA 3H <71111 <1 <1 <?I1 73.1 7.8 <7 <5 <71111 <w11 6 
I KA 41: <211n (1 <I <?I1 7.1 4 1  .II <2  <5 <m m r i  < 5 ____ - -_ - I_-- 

H2 C-KA bR 
R 2  C-KA 711 
R2 C--KA 8R 
K2 C-KA 9R 
R2 C-KA 1r.M 

<?nil 33 2 <2n 76.4 18.11 4 7 <71111 <’dl11 59 
<21lfl 17 2 32.11 tn.n 5 5 <2111) 131111 62 
<mn 15 2 <?n 3n.n 5 .5 4 5 <7110 5711 57 
<2llll 16 P <2II 31.11 6.n <2 <s <211ri <~IIII 48 
< a n  3 <1 <2ri 3.7 1.11 <2 <s o i i n  <smi <s 

R2 C-KA 1% 
H2 C-KA 13K 

<S 
33 

R? C-KA 14R <211ll 8 <t a n  211.11 in.ii 2 <s <2iiri 61111 11 
R 2  C-KA 14RA <mi (1 2 <2n 3.8 2.5 <2 <5 <%Ill1 51111 15 
It2 C-KA ILI? <2l111 7 <1 <20 ,21.n 3.8 2 <s <mri <SIIII 18 

A2 C-KA 17R 
R2 C-KA 1812 
R2 C-KA 1YR 
R2 C-KA 21‘112 
K2 C-KA ?nRA 

<7nii t o  <1 <7n 23.11 1ii.n 3 <5 <71111 <‘,IIII  19 
<2IIIJ <1 2 <211 3.4 1 .I, <2 <5 <air1 <5un 15 
<2nn 26 3 <?I1 S5.1 15.n 4 7 <71in 7911 81 
<211n <1 2 (211 3 . 8  2.1 <2 <5 <?I111 <51111 38 
<Inn 17 <l <711 58.9 1ll.n 4 5 <71111 81111 26 

H2 C-KA 2111 
R2 C-KA 23H 
R2 C-KA 7.N 
R2 C-KA 24R ! K? C-KA ?!dl 

- % A  16R 
ltz C-KA 2IR 
H2 C-KA 28R 
R2 C-KA 28120 
R2 C-KA 29R 

II.f> 11.5 <? <5 (71111 <‘)I111 <5 
<11.5 <11.5 <2 <5 <?I111 <51111 I t  
39.n 1ll.n 4 6 <?I111 1 lllll 69 
11.11 1.7 <2  <5 <2111l <511n 7 
90.1 2.1 11 <5 <71111 <51111 <5 
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H2 C-KA 31R (5 <5 99 <inn (1 <iri <1 I1 13 2 711 < 1. <2 1 . 1  
R2 C-KA 37R 8 <s <5 < I  <I  iiri < 3  < i n  1 9 < in  96 <S 3 11.8 
K2 C-KA 33H (5 < .5 1 <1.1111 2 (111 11 <tll 78 < I  (7 1 . 9  
K2 C-KA 34R (5 <!i 1 bYIl < I  (1 ri 1311 <IS1 17Sl 3 (7 3 . 3 
R2 C-KA 30H 281'1 <5 4511 (1 1111 2 <in <1.11 79 1.711 <1 < 7 5.8 

ru C-KA 3'712 ill <5 5 2111 <t <Ill x r i  (111 58 1 (2 :3 .3  
it? C--KA 3 8 ~  <5 <s 3 1111 <1 <I11 ?711 <I ii <5n ? C? 4.1 
K 2  C-KA :I%? t.5 <!i 3 1911 <I <l(I 4 8  39 1311n 3 (1 4.1 
H2 C-KA 4nH <5 <5 9 <11111 <1 <I11 36 (111 <sn 1 <7 2.0 
It2 C-KA 4113 <5 <4 4 1211 <I <1 SI 44 42  lllllll <1 <2 5.9 

5 .3  

-_ - -_--~....-___I_ - .-.I ___ 

H2 K 2  C-KA C-KA 433 43H ( 5  <S <s (5 (1 <I <inn 130 <I (1 <111 < i ri 'fl, 350 3411 ( i n  <511 
R2 C-KA 44R <5 <5 2 % i n  (1 <in <1fl <511 (2 2.2 
R2 C-KA 4% ( 5  <5 3 ( i i in (1 <I  [I <I11 < I 0  2211 <I 19.0 
R 2  C-KA 47H (5 <5 214 861) 1 <lSl 31 I1 22 281) (1 5.5 

170 9 219 <1.00 <3 <IS1 38711 18 18I.l (1 33 12 .0  
22D ( 5  439 s i n  2 (11) 144fl 91 I 70 3 11 24.0  

K2 C - K A  4913 27 <5 114 74 n < 1. < i n  380 <in 68 3 ( 2  5.7 
K 2  C-KA 47UA ( 5  <5 9 17nn <I  ( i n  1 ')I1 (111 <sn 3 3 5 . 7  
112 C-KII  4 9 R n  11. <5 09 i i i i n  <I < 1 n  28Sl <1n 57 4 5 3.6 

rt2 C - K A  51x3 <67 10 51611 <11111 <1.3 <4 7 35.51 I l i  <5n 1 1,511 1 Y . I )  
R2 C-KA FillRA isn <s 30811 ssnn <13 <I11 710 <IS1 08 3 311 10 .0  
R2 C--KA 51R 61 <s 219 54 I1 (1 I. ( 4 5  ii11n <tn ?:in 1 3 3 2 . 5  
R 2  C-KA 5ZR 17 <5 I h  990 <1 <1 SI 2611 <i.n (51'1 (1 4 2.7 
H2 C-KA 53R (5 <S 13 win <l < i n  3211 <ill (511 4 (7 2.4  

N 2  C-KA 5411 (5 <5 7 <1.1111 <1 <1 II 21 13 1 PSI <I <2 tn.5 
K2 C-KA SSR <5 <5 38 1.31111 <1 (111 I hii I. 6 1811 13 3 4 . 4  
R 2  C-KF, !MI (5 <!i 73 4511 < I  <I  SI 4811 <1 1.1 7.5 (1 7 0.8 
H i !  C-KA 57H 15 (5 7 59 I1 (1 (1st 34 1'1 <I11 8L 4 <;! 1 . 5  
N? C-KA 581: I < s 4 8711 (1 < I  (I A411 1 n 1 111 2 c2 5.7 

K2 C-KA 58A ( 5  <5 1.5 41.0 <i <in 1311 <1 I1 <5n 4 <7 2.9 
R2 C-KA 59R (5 <5 11 32n (1 <I I I  1311 <I 11 77 9 I 9  :3.1. 
H i l  C-KA 61111 <s < S  ? 731'1 <1 <in  1911 (1 I1 <SO I <? 4 . 7  
r{? c - K a  6113 <!i <5 3s 39n <I < i n  19SI 11 <sn 1 <2 0.8  
u 2  C-KA 6711 <5 <5 3 <t"I <1 < i n  <%2 1.411 1 Sll <i <? 33.11 

~ 

R2 C-KA 6313 <S ( 5  78 261111 (1 (111 2x1 <ir i  i iiri 8 3 3.7 
R2 C-KF, 64R 36 (5 6 1  58n <1 ( i n  96 23 <5n 1 <? 4 . 8  
RZ A 6511 <S <5 18 4811 (1 a n  110 41) 85 x <2 2.7 
R2 L-KA 66R <5 <5 18 ~ n n  (1. ( i n  7511 <I I1 (50 I 2 3.0 
R2 C-KA G7H (in (5 115 65n (1 < i n  131 11 14Sl <1 6 3.4 
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u2 C-KA 311: <2 <iiin <5 <11.5 <2 <11.115 <5n <in <n.? 1.1 <111 0.5 
R2 C-KA 37H <1 <llln 16 <11.5 <? <ii.n5 <5I1 <111 a . 7  3.4 <1 II 6.6 
A2 C-KA 331: <2 <11111 <5 cn.5 <? 11.11 <vi <111 < 1 1 . ?  [I .9 (111 1 . 4  

<111 10.0 R2 C-KA 34R 
r u  C-KA .KR <2 <11111 <s <n.5 <2 <11.115 <511 <1 II 2.1 a . 5  <1 II 0.6 

15 <inn 63 C11.5 <? 11.64 (511 1111 11.5 13.11 

u2 C-KA 37u 26 <in11 2111 41.5 5 4.811 <‘)I1 57 n.7 11.7 <111 21.n 
< i n  1i.u R1 C-KA ?8l? 211 a i i n  1411 Cn.5 < 2  1.511 <5n SY cn.2 1 .5 

R2 C-KA 39R ft <11111 24 <11.5 <? n.25 1511 89 cn.2 75.n <I11 3.3 

H1 C-KA 41H <? < i n n  13 <11.5 (2 11.12 ?‘,I1 27 n.2 i6.n <In 4.3 
R Z  C-KA 4nii <2 <Ill11 12 <1.2 <2 11.18 <?ill < i n  11.5 2.4 <I  11 4.8 

R2 C-KA 42R 
H2 C-KA 43R 
R2 C-KA 44R 
n2 C-KA ftsu 
u2 C-KA 4 711 

23 <11111 181-1 cn.5 8 5.85 <sn <1n 0.3 2.1 <In 20.0 
27 <Inn 2113 d1.5 <2 4.9n <5ri 74 a . 2  1.1 <in 21.0 
<2 <ll ln 29 cn.5 <2 n.4‘t <5n 49 11.4 7.n <1n 3 . 8  
<2 <inn 5 <n.5 <? n.nh <Yl <1 n 11.9 i 1i.n <ill  1 . I  
3 <iiiri 19fl C1.4 <2 M I  iin 73 6.9 8.7 <111 251.0 

P” ”-KA 48R I 1 < I  nil 4110ii <3.1 iltn ~ 0 . 4 5  <5l l  34 1.5 17.11 < i n  161.1~ 
t -KA 48RA <5 <11111 11511 <1.3 351  11.14 <511 611 3.8 6.1 <111 84.3 
R2 C-KA 49H 8 <inn 7911 dI.5 31 3 . ~ 1  <5ll 1311 1.9 1 .6 <1n lV.0 
R2 C-KA 4917A 4 <11111 1411 (n.5 11 2.411 < ? I 1  1611 1.6 1.3 <I ri 6 . 11 

13  2.611 <‘)I1 2’111 1.1 1.5 <111 11.11 

H2 C -KA cilllt <2 <11111 111811 <4.1 <19 <111.1111 <511 21 18.11 14.11 <11 598.U 
R 2  C-KA 5liHA <5 <11111 3211 <1.7 711 11.71 <5l1 1611 t2.n 7.3 <Ill 161.13 
R2 C-KA SIR 9n <I 1111 5119 <6. n <?9 <3.111 <5ri 1011 1 .Y 135. ri <26 191.11 
R 2  C-KA 53R in <I  1111 2111 <11.5 811 4.213 <5ll 1411 1 .I 1.1 <111 8. I 
R2 C-KA 5313 <2  <1IICI 2111 <n.s <1 4.811 <511 1211 <[I.? 1.6 <111 14.U 

- _.__. - _ _  - - __ _______- 1911 d1.5 
- _ _ _ _  - 

13 < I  iin 
_ _  

ro C-KA 1mn 

132 C-KA vtu 
U2 C-KA 55R 
H? C-KA 56R 
112 C-KA S11t 
R2 C-KA 58R 

<2 <1nn 74 <11.5 <2 n.n8 <5ll 7 I1 11.3 1.4 < I  I1 0.8 
4 <11111 87 <11.5 5 3.711 <511 4 1 1 n  a . 7  1n.n <1n 11.0 

in <inn 3611 <11.5 <2 5.73 <5II 83 11.4 1 . 3 <111 22.11 
9 <11111 2711 <r1.5 2 2.811 <511 1911 11.5 2.ri <111 11.0 
7 <1nn 554 11.8 1311 n.in <s11 1611 11.6 t i  . I I  <I11 24.11 

R2 C-KA ’i8A 8 <11111 8h C1I.5 27 5.111 <5n 92 11.4 11.9 < l o  3.6 
R2 C-KA 59R in < i n n  43 <4.8 <2 n.48 <!in 7111 0.5 7.5 <ill 56.6 
R2 C-KA 61113 
R2 C-KA 6 l H  
R2  C-KA 62R 

6 <irin 130 a . 5  8 3.311 <5n 19n I1 .8 1.7 <I  [I 6.6 
8 <Inn 1411 a . 5  s 4.~11 <s11 Ill1 l1.S 7.3 (111 8.1 

<2 c l l l n  i i  <n.5 <2 <n.ivi mi1 <t11 11.4 dl.5 < i n  1.4 

R2 C-KA 63R 3 < i n n  i in <n.s 15 2.813 <5ll 3511 11.5 5.7 <in 20.0 
R2 C-KA 64R 4 <11111 53 <n.5 15 3.011 <511 1411 11.7 4.8 <in 11.0 
“ -KA 65R 3 <inn 57 d1.5 I 4.311 <‘,I1 Iftll n.4 7.5 (1 I1 9.1 
I X L  L-KA 0017 3 <llln 1311 41.5 32 1.111 <511 1711 1.8 1.1 <111 1.7 
R2 C-KA 67R <? <Inn 64 <fl.Y <4 1 .4n  (511 1311 n.8 15.n < i l l  18.11 
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5 .;A 481Z <11111 1 1 3  <?I1 21011.11 15.11 1 4  <I4 11 1111 161111 190 
H2 C-KA 48KA <71111 <I 5 <48 447.11 17.11 3 <Y <71111 <1 11111 104. 
R? C-KA 411: <211n 11 ? <2n 2iiT.ri 17.11 211 9 <?lIll 8111 84 
R2 C-KA 49KA <?I111 8 <l <?I1 411.11 3 . 7  4 <5 <71111 <51111 11 
H2 C-KA 47l<Il <71111 18 2 <2ri 151.11 21.11 22 8 <11111 <51111 83 

RZ C - K A  5nu a n n  1 44 <11n >311l111.l1 32.11 <1311 <1W 6711 471111 416 
H2 C-KA SIIRA <51 I1 4 7 <75 484.ri 17.11 14 <211 3611 <121111 110 
H2 C-KA 51R <1 81111 <I 71 <1711 >311flfl.ll 39.11 1311 <180 <?I111 791111 812 
R2  C-KA 5713 <21111 9 <I <21l 94.9 24.11 37 6 <?llfI 91 11 32 
H2 C-KA 53H <?Ill1 6 3 on an1.n 15.11 9 <5 <71111 <51111 44 

R2 C-KA 54R <2Ilfl <1 <1 <20 4.8 1 .[I <2 <5 <21" <51" <5 

R2 C-KA 5613 <21m a 4 <2n 231.n . 2s.n 75 <15 <?1111 <51111 120 
R2 C-KA 5% <zrin Y 1 011 71.5 7.11 4 <5 7111 <5III1 65 

I32 C-KO 57R <?Ill1 8 1 a11 147.n 35.n I I1 <5 <7nn 7711 51 
R2 C-KA 58U <211n 2 5 <2n 119.n 3.6 12 7 <21" 11 1111 110 
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H2 C-KA 58A <200 8 <1 <2fl 46.0 7.8 11 <5 a n  bill  18 
R2 C-KA S ) R  <211n 1 31 (20 455.17 27.n 4 <54 <?I111 l l l l n  1100 
R 2  C-KA 61lK <2nn 7 1 in1.n 1y.n 71 <5 <?I111 6'211 45 
R2 C-KA 61R <211n 7 1 (20 48.n 7.2 11 11 <5 <11111 <51111 36 
H2 C-KA 67K <?I111 <1 <I <2n  5.2 <ll.5 <2 <5 <71111 <51111 <5 -_ 
R2 C-KA h3R <2110 9 1 <211 74.4 4.6 8 (5 <ZIIII <siiri 43 
R? KA 64H <2nn 5 2 <?I1 70.4 2.5 26 <5 <7n0 <51111 6 1  
1L LA 65R <211n 5 2 <2n 74.3 3.7 20 <5 <21111 <51111 52 
R2 C-KA 66R <2n13 11 <I < ~ I I  34.n 11.11 6 <5 <31111 <51111 32 
R2 C-KA 6lR <2110 1 2 <46 211fl.11 5.9 4 <21 <?I111 4111 53 
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PK0,JECI: 1118 KFCHTKA f ’ A M  3A 

SAIF’LF FI FMFNT AU A!3 AS Ba nr Cd Ct? c o  C r  c s  F II F c 
NURElER UNITS PPB P P I  F’F’I ”F’fl P P I  F’Pfl PF’I PPR F’P I P P I  PPR F’C T 

R2 C-KA 69R 
K2 C-KA 70F 
R2 C-KA 71.F 
R2 C-KA 72F 
R2 C-KA ,733 

(21 <5 14 5 3811 6 <29 64511 26 1311 <1 39 9.2 
6 <5 11 mi <1 <in 31111 19 34 n <1 3 5.4 

<5 <5 37 26n <1 <In 11111 1711 14n <1 <2 3 .9  
<5 <5 15 81 I1 44 <iri 1111 43 5yri 5 <? 6 . 3  
<5 <5 8 1 In  (1 <111 4711 <111 lllll <I 13 4.8 

H2 C-KA 7’3th 
rt2 C-KA 1413 
R2 C-KA 1SR 
R2 C-KA 101: 
R2 C-KA 77F 

< t 8  9 333 <11111 4 < I  n 13f’ll 39 3411 < I  6 9 4.1 
9 6 <5 ‘ ih 14 I1 2 <I11 13 <ill <5n <1 <? 5.2 

2111 <5 3 1  3 <i i i r i  <t1 <42 14‘11111 11 lllll <I 5 6 6.5 
11 <5 33 <ll ln <1 <I11 71 <in 511 (1 <2 6.3 
<5 <5 13 4 511 <1 <ill 3811 33 15n < I  ill 5.1 

R Z  C-KA im 
K2 C-KA 78HA 
R 2  C-KA 791: 
K2 C-KA 79KA 
R? C-KA 8(1R 

<5 <5 15 55llll <1 <I 11 2IICI 21 1111 <I 5 5.n 
<5 <5 9 7nn <t <ill 1711 13 <)I1 <I  4 1.5 
25 6 28 6011 <I <111 1611 <111 iiri <1 5 2.1 
5n 9s 339 151111 <1 3311 83 <1 I I  1 5 I1 < I  (7 1 .Y 
<5 <5 11 31111 <I < I l l  53 < I  I I  72 2 <? 2.3 

K? ^-KA 81F <5 <5 Y 3711 <1 < I  II 44 <1 I I  1311 < I  <? 2.4 
R ;A 87F <5 <5 9 111111 <1 <1 II 6 31 <111 Ir i < I  14 3.v 
K2 C-KA 83F <5 <5 9 <11111 <1 <Ill 89 <1 I1 75 <I 3 2.6 
R2 C-KA 84F <5 <5 3 3 8hn <l <1 II 11 II 14 3911 3 8 5.4 
K? C--KA 85F 4 I1 <5 14 51 II <1 <in 7811 17 4511 3 -I 8.3 

~ 

K2  C-KA 85FA 
K2 C-KA 86F 
R2 C-KA 87F 
K2 C-KA 88F 

9 <5 3311 <Illn 2 <111 39 <111 55 <1 <? 45.11 
58 7 <5 646 < I n n  < 3  <in 14111 <ill 34 n < I  11 11.0 
<59 ( 5  74 141111 <14  <51 6hhn <In 1811 <1 314 2.4 
<?2 <5 37 <tiin < 3  <in 2 n i i i  <111 11 n <1 1.31 8.U 

R2 C-KA 89F 14 <S 49 7611 <1 <1 n i 4 n  1 n i 8 n  <1 <2 5.1 

~2 C-KA 9nF 
R2 C-KA 31F 
K2 C-KA 93R 
R2  C-KA 73R 
R 2  C-KA 94F 

<5 <5 11 54 n <l <10 4311 38 740 1 8 4.6 

<5 <5 <1 I 8n <1 <111 311~ (111 6 1  3 ( 2  2 .5 
11 <S 42 15n <1 <111 24 11 22 191111 1 <2 2.9 
<5 <5 96 67fl <1 <Ill 4311 24 7911 <t 7 4.8 

3 Ill <5 254 46n <1 <1n 2211 21 1811 4 12 1n.u 

~ 

rt2 C-KA 9 5 ~  <21 <1 11 A l l  lbrln < 3  <111 911n 21 21 ri 3 511 9 . 3  
R 2  C-KA 9hF <5 <5 4 n 7311 <l <in 51 I1 35 mi <l 21 5 . 1  

<111 92 <111 1111 <1 <? 111.11 R ?  C-KA ?IF <5 <5 35 19n <1 
H? C - K A  78H <5 <S 13 3811 2 <1 I1 3811 <111 1111 <1 5 2 . 1  
R? C-KA 99k 14 <5 15 <11111 2 <1 I I  <ti1 <I11 <5ri <1 <?  4.5 

n 2  C-KA 9 9 ~ ~  <5 <5 3 1611 <1 <1 II 1 1  <111 <‘)I1 <I (7 1.13 
I{? C-KA 1IIIIF <5 ( 5  28 4511 < I  <1 I I  i1,ri 39 3711 1 33 5.h 
R” KA 1nIF <5 <5 39 5111fl <1 <Ill 65 38 I 3rt 3 7 10.11 
Ht. KA Ill2R 170 <5 1 I14 <111n <1 <111 181111 <1n I 5ri <I 6 3 .4  
K2 C-KA 1113R * <5 ( 5  1 181111 <1 <1 I1 1 111 1 I1 11n 3 ? 3.8 
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R2 C-KA 67K 
R2 C-KA 711F 
R2 C-KA 71F 
R2 C-KA 77F 
R2 C-KA 73R 

11 <1111l 97611 4 . 1  1411 <fl.66 (511 <34 1.7 9.11 <111 130.0 

2 <lIlll 86 d1.5 4 <0.05 <5l l  <I I1 11.5 11.8 <111 5.3 
4 < I 1 1 1 1  84 <n.5 13 4.711 i 711 17n II .9 27. 11 <1 11 7.0 
7 <11111 3111 <1 .0 5 11.53 63 <I I1 n.4 9.5 <111 45.0 

5 <11111 1411 n.7 <2 11.88 0 8 86 1.9 2n.n < i n  12.0 

~ R2 C-KA 71121 
’ R 2  C-KA 74R 

it:! C - K A  7’11: 
H2 C-KA 7AR 
R2 C-KA 77k 

( 2  <iiin 2 m r i  ~ 1 . 5  <7 C11.41 <!in 06 02.4 11.11 <l1l 245.U 
<? <1111l 17 d1.5 <7 11.16 <VI <111 3.9 8.7 <1 I I  5.2 
111 <11111 1731111 <3.5 24 <11.1111 <5ri < ? I  13.11 24.11 <I11 18Y.O 
<7 <11111 63 <ll.5 <2 11.14 <5ll <lll 1 .6 1.5 <1 II 1.8 

3 <11lll 1811 <2.8 <? 11.33 <5ri 1711 3.5 14.11 <in 32.0 

R2 C-KA 78R 
H2 C-KA 18134 
R2 C-KA 7YR 
K2 C-KA 79RA 
132 C-KA 8nu 

? <11111 1111 d1.7 <? 11.33 <‘ill 1111 3.11 13.11 <Ill 21.n 
<511 87 3.8 8.7 <111 16.0 <2 <11111 99 <Il.8 15 11.511 

<2 <I1111 71 <7.11 14 1i.m <5ll <111 14.0 7.3 <111 22.13 
<4 <11111 5fl C1.7 54 <11.115 <sri 14 17.11 S.3 <111 8. I 
3 <lIlll 75 4 . 5  <2 0.35 <VI Oh 11.9 7.5 <1 I I  4.8 

R2 r-KA 81F 4 <I 1111 25 a . 5  <2 11.15 <5n 1411 11.8 4.11 < In  4.2 
.<A 82F <z <inn 4111 < i .n  <2 n.n/ (511 <Ill 1.n 6.8 <111 104.0 

R2 C-KA 83F 3 <lrln 25 C1.6 <2 n.119 <5n <1 I1 n . 8  3.9 < I n  10.11 
R2 C-KA 84F <2 <Inn 19n 0 . 7  <? n.45 98 1111 7.2 1h.n <111 2Y.O 
R? C-KA 8‘1t- 8 <111Il 1411 <n.5 <?  11.11 <w 1111 2.1 Yj.11 <ill 11.11 

- _ _ _ _  ___ ___ - - ~ 

R 2  C-KA 85FA 3 <I00 3n (11.5 <2 C0.05 <511 13 5.8 4.3 <Ill 5.5 
R2 C-KA 86F 16 <I1111 119n <4.6  234 <n.17 <511 1x1 211.11 24.n < I 0  53.6 
R7 C-KA 81F <? < i i in  48911 0.7 0 2  ci6.nn <511 <111 35.3 1.7 <il l  964.11 

<2 <iiiii io4n < i . a  <7 cn.42 <!ill <20 2.7 8.4 < I 1 1  357.0 U2 C-KA 88F 
H2 C-KA 8YF 13 < inn 55 d1.5 <2 0.13 <511 1311 7.5 7.5 <ll) 10.0 

I 
R2 C-KA OIIF 
R2 C-KA 91F 
R2 C-KA 97R 
R2 C-KA 93R 
R2 C-KA 94F 

5 <11111 2711 <i.n (2 11.17 1711 11 11 1.4 2n.n < i n  43.0 

14 <11111 1111 (n.5 <2 n.79 <!in 1 !in ri .3 1.8 < i r i  13.0 

5 <1llIl 2 4 n  <2.1 <2 n * 1 3  7 I1 85 3.1 ??.[I < in  31.0 

<I11 32.0 9 <inn 1111 <14.0 <6 3.50 63 34 6.2 11.11 

4 <Inn 1611 11.6 36 0.14 57 1411 1.n 27.11 <Ill 11.0 

R2 C-KA 75F 
H2 C-KA OM 
K? C-KA 77F 
R7 C-KA 381< 
R2 C-KA 99F 

<? <11111 757 <7 .9 <7 11.68 (511 77 1.5 9.3 <Ill 189.0 
<2 <I  1111 3111 d1.6 <2 11.311 <5ri ah 2.7 9.11 < I 1 1  74.1 

3 <I011 58 <11.5 19 i .nn 5 5 611 16.11 4.4 <I II 6 .‘I 

14 <I 1111 2711 C11.5 o n .oii <!in 1911 11.5 5.9 ,411 15.11 
<2 <in11 b a . 5  <? 11.15 <‘)I1 <1 II 1 .Y 11.0 <1 I1 1 .I1 

R2 C-KA 99FA <2 <1ll1I 7 <11.5 <? 11.14 <5ri <1 II n .4 1 .? < i r i  1.4 
It? C--KA IllflF <? <llllI 1111 ( 5 . 5  <? 11.38 1411 75 7.3 11 .II <111 75.7 

<111 l l . U  R 3  Y A  3111F Y <11111 62 C1l.S ill 11.11 88 61 i5.ri 3.1 
R, Kh 1117R <2 <11111 17711 <?.1 56 d1.17 <5l l  <?4 74.4 11.11 <I11 46.0 
H2 C-KA 1113R 4 <11111 1311 <11.5 3 1.411 <TI1 mi 11.9 111.11 <in 8.1 
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~2 C - K A  ow 

u2 C - K A  7 1 ~  
R 2  C-KA 7llF 

R2 C-KA 72F 
R 2  C-KA 711’2 

<211n <1 15 <43 vv4.11 5.11 <1 1 <9 o i in  <ioiiii 110 
<?I111 6 7 <?I1 46.11 6.6 19 8 <?I111 <51111 92 
<21111 <1 1 <211 17.11 1.8 <? (5 <2iiri <SIIII 6 
<7nn 7 (1 <7n 12.17 1.2 <? <5 <71111 <’dl11 17 
<211ri (1 4 <2fl 4118.11 2.11 3 <ii <71ir1 <SIIII 63 

~~~ 

R2 C-KA 73RA <Inn 4 77 (44 73nii.n 6.5 68 <8 3Vl 351111 llll 
K2 C-KA 7413 <211ri <I 1 <2n 93.1 1.5 2 <5 <?I111 <51M 3 1  
H2 C-KA 7% <2nn <t  43 < 6 i  >3nnn.n 72.11 <38 (59 <?iiri 211111 58U 
K2 C-KA 761’2 
R2 C-KA 77F 

r u  C-KA 781: <2110 7 6 <2n 175.11 7.2 8h < I 7  <21111 GI111 17U 
R2 C-KA 78KA <mi 5 4 (20 i 6 i . n  4.5 46 <v <71111 <51111 175 
A2 C-KA 79R <2un <l 5 <2n 11on.n 21.n 2 26 <23 <211fl <!iIlll 160 
u2 C-KO 7 9 ~ ~  <2nn <1 3 < 5 i  473.11 111.11 iuin <2n >311111111 <5l111 1811 
R2 C-KA 8111’2 <21111 <t  <I (211 311.11 3.11 15 <s <211ri <wri 26 

R2  ”-KA 81F 
R, ;A 8?F 
R2 C-KA 83F 
R 2  C-KA 84F 
H 2  C-KA 8% 

~21111 2 <1 <?fl 35.n 3. t 35 <5 2417 <~FIII 52 
<211n <1 14 <211 585.n 8.6 6 < i n  <211ri <wi 13U 
<2nn <t 2 <37 988.11 6.4 4 <15 <71111 <5111l 66 
<211n 6 14 <20 366.n 14.n 39 <31i <211ri <511n 580 
<?I111 16 t 011 45.1‘1 7.5 2 1  <5 <?I111 <51111 44 

R2 C-KA 8SFA 
R2 C-KA 86F 
R2 C-KA 87F 
R 2  C-KA 88F 
R2 C-KA 8% 

<211n <1 1 <211 48.n 3.8 4 <5 <211n <51111 12. 
<2nn 5 6 06 t59n.n 18.11 1611 <57 9511 18llll 279 
<6tn <1 1 rih <56 >31111fl.11 25.11 <15n < l l n  <211n 8511n 441 
<In11 <1 4 n <7n 7wr1.11 6 . 11 1 Ill1 <7 <71111 271111 120 
<211n 1 <1 <2ll 56.7 1.7 6 <s <?IIII <sim 6 

R2 C-KA “IF <7nn 5 5 <711 778.n 3.5 3 4 <9 <71111 <‘,I111 100 
R2 C-KA 91F <4hll 7 3? <79 ?57l1.11 9.1 23 < i y r i  91 II imri i 7 w  

<2nn 8 2 <711 46.11 6.4 13 5 <71111 5111 53 
R2 C-KA 93R <211n 3 ? <2ii 14.11 2.1 611 <s <~IIII ciiiri 4 4  
R2 C-KA V7R 

R2 C-KA V4F <In11 5 1 1  <7n 3111.0 8.6 71 <74 <71111 <51111 445 

R? C-KA 94F <511n 3 611 <73 iii iri.ri 3n.n <6 <83 <21111 <111111 1300 
R2 C-KA Y6F <Inn 4 V 0 1 1  855.11 3.8 3 1  <11 <71111 1611 81 
R2 C-KA 97F <21111 1 <1 <2n 41.11 8.7 14 <5 <niii m r i  20 
R2 C-KA 98R <2nn 1 I1 1 <?I1 53.4 8.9 3 <5 <?I111 8 I1 I1 48 
R2 C-KA V9F <2”l <1 <l (211 3.9 I1 .8 2 <5 <21111 <51111 <5 

R2 C-KA V9FA <?Ill1 <I <1 <?I1 7.11 7.8 <7 <5 <711n <5n11 <5 

u- Y A  iw <nin 2 3 <?I1 52.7 5.1 mill <5 <71111 7 111 48 
U L  - KA 1IVR <211n <1 4 <21i 32r1.11 8.3 17 <21 <?I111 <51111 14 [I 
R2 C-Kn t113R <?iin 9 <1 <20 32.n 6.6 1 I1 <5 (2iin <mi 33 

f42 C-KA 1IIIIF <4811 7 51 <%I1 8?S.rl 27.11 21 <64 < / 1 1 1 1  141111 14flIl 
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SAUPLE EI.€flFNl All Ag AS Ra Br Cd C e  c o  C r  cs  E II Fe 
NUMBtR llNTTS PPR PPfl PPtI PPfl PPfl PC'M PYM PPM PPfl PPM PPU PCT 

H2 C-KA 1114H 
R2 C-KA 111.512 
A2 C-KA ln6R 
rt2 C-KA i i i 7 1 <  
R? C-KA i n 8 ~  

<5 <5 7 1311 <1 <ill 71111 <I11 ??I1 <1 1 4  10.0 
<5 6 18 iii i in <1 <l1l 4911 <111 7n <1 7 5.0 

(13 <5 4 46n <1 <111 1 1 I1 <111 1711 <1 76 3-9 
<12 < l I  711 241111 <1 <111 5itn 18 2111 <1 77 6.2 
<17 < i n  26 < ? i n  <3 <20 13911 13 7711 <1 45 8.2 

R2 C-KA l n 9 R  
H2 C-KA l l 0 R  
R2 C-KA 111R 
R2 C-KA l l7R 
R2 C-KA 113R 

(13 <5 4 >111111111 <2 <1 II 5411 <1 n 1911 <1 3 h 7.3 
34 <5 83 78nn <1 <1 n 3b11 <ill i 3 n  <1 7 9.2 
23 <5 174 l l U 0  <1 <in 59 < i n  6 h <l <2 3.6 
<5 <5 <l 1311 <I <in 1711 59 <5n <l <z 11.11 
<5 < S  36 130 <1 < i n  1311 <1 11 1711 <l <2 2.1 

H2 C-KA l14R <5 <5 1 <Ill11 ? <1 n 37 <Ill <5n <1 <? 2 . (1 
R2 C-KA 1iSlt <5 < S  <1 1un <1 <111 19 56 411n <1 <2 7.5 

rt2 C-KA 11 lit <5 <5 in 110 <I <111 1511 < i n  <sn 1 <2 (0.5 
R2 C-KA 118R <5 <5 3 <inn 2 <1 11 18 < i n  (511 <l t? 1.4 

H2 C--KA 116R <5 <5 7 < inn <l < i n  1811 <1n <5r1 7 (7 1.0 

R? "-KA 113R <5 <5 4 i 5 n  <1 <111 85 < I  ri 2211 2 <? 11.9 
H # A  13lIK <5 <S <1 1711 <1 <in 7311 <ill <5II 1 (7 0.1 
R2 C-KA 171R <5 <5 1 <111n <l <ti1 6 7 <1n 59 2 <2 1.4 
K2 C-KA 123R <5 <5 2 <inn <1 < i n  41 <lll <5n <1 <? 1.5 
R2 C-KA 124R 9 < S  4 731111 <1 <in 1711 <1[1 <sn ? 1 3.8 

R2 C-KA 175R ( 5  <5 <1 7511 <1 <1 II 31111 <111 <s11 7 < ? 3.0 
R2 C-KA 17LR <5 <5 ? 99n <1 <I ri 2iiri <I  ri <511 3 2 3.1 
H2 C-KA 121R <5 < 5  4 5 711 <1 <111 1311 <1 I1 98 7 (7 3.1 
R2 C-KA 17BR 8 ( 5  13 <i i in <1 <1 I1 41111 (111 <!ill <1 11 4.2 
H2 C-KA 17% <5 <5 2 5311 <l < in  11111 <1 II <511 <1 <? 5.6 

R2  C-KA 179RA 
R2 C-KA 1311H 
R? C-KA 1 l I R  
H2 C - K A  132F 
R2 C-KA 13312 

<5 <'i 3 8911 <1 <I  II 1711 <In ciri <1 3 5. I 
<5 <5 3 3411 <1 <1 n 5 4 <111 <sri <1 <? 1 .3  
<5 <5 42  2511 <I <1 II 14 98 111111 2 <? 7.1 
<5 <5 1 771111 <1 < I n  7711 <1 I1 67 <1 3 c0.5 
<5 <5 <1 31111 <1 (111 3611 <Ill eiri 3 G 3.0 

R2 C-KA 134R 7 <5 15 6911 <l < i n  1311 78 Y? 3 < 3 3.0 
R2 H-KA 1R <5 < S  25 l Y l l l l  1 <ti1 2711 29 65 7 <2 6.3 
R2 H-KA 7H <5 <5 1 7  5811 1 < in  381-1 1 6  1311 I ri <2 5.8 
R2 H-KA 3R <5 (5 8 7811 <1 <in 18n <1 n 63  <1 <2 1.9 
R2 H-KA 4H 8 <5 6 221111 26 < i n  6311 11 18 3 <2 3.4 

112 ti-KA ' r R  
ft2 t i  -KA 6H 
R" Y A  711 
KL . KA 8F 
112 ti-KA 8R 

<5 <5 1 -1 9311 2 <1 n 24 n 111 97 2 4 3.5 
<5 <5 <1 151111 1 < in  8711 1 7  14 3 5 5.3 
15 <S 1 ri 71111 7 <lll (, jri <111 21111 <1 31 5.4 
14 <5 77 <11111 <1 < i n  711 73 7811 <1 (7 211. 11 
4 1  <5 1 II 211n <2 <111 17111 <1 I1 21 I1 1 i i i n  3.4 
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PORT: U88-08115.fl 

BONDAR-CLEW 

PROJECT: i l l 8  KFCHTKA PAGE 4R 

SAflPLF FI Ffll NT Hf Tr l a  l u  fl0 Na N i  Rh Sb SC Se S ni I NUMOER UNITS Pf’fl F’PH F’F” fm PP fl PCT F’C‘M PF” F’F’M PPfl PPfl PPM 

R2 C-KA ln4R 
R2 C-KA ln5R 
R2 C-KA 1116R 
R2 C--KA ln7N 
K2 C-KA 111811 

<2 <iiin 1211 c2.1 <2 ri. ir i <vi 17 11.6 29.11 < In  60.3 

<2 <11111 39 a 5 . n  <5 I1.lf) (511 44 1.4 5.n <lil 64.4 
( 2  <ir i r i  4711 <7.1 <4 fl. 15 <‘dl 75 1.6 5.1 <111 117.11 

<2 <triri 41111 <1.4 32 0.16 <s11 < i n  2.4 1.4 < i n  23.0 

4 <11111 14111 0.11 <6 <ll.?Il <!in ?9 3.1 9.5 < i n  116.0 

132 C-KA ~ ~ I Y R  <2 < inn 3511 0 . 5  <5 0.18 <vi <111 8.1 8.3 <ill 125.0 
R2 C-KA 1lNi <2 <11111 220 a . 6  <2 11.1s <5n <111 2.5 5.7 <111 32.0 
R2 C-KA 111R it < i n n  55 ~11.5 6 r1.16 <5ll 2711 2.4 ? . I1 <111 3.0 
R2 C-KA 112R 7 <l l ln 59 cn.5 <2 2.811 <5n <1[1 11.3 29.11 <I11 13.0 
R2 C-KA 113R <2 <1011 811 Cl1.5 17 n.n7 <5ll <ill 2.0 1 .6 <ill 1.9 

R2 C-KA 114R 
R2 C-KA 11SR 
R2 C-KA 11OR 
R2 C-KA 1 l l R  
R2 C-KA 118R 

<2 <lllIl IS a . 5  <2 n.19 <5n < i n  n.2 1.1 < I 1 1  3.7 
<2 < inn l? <11.5 (2 1.611 1711 <1 I1 11.2 78.11 <ill 3.3 
1 3  <l l ln 95 <n.5 <2 n.15 <511 74 (11.3 1.6 <111 13.0 
17 <ir i r i  73 d1.5 6 n.211 <5ll 11 0 . 6  11.8 (111 8.4 
<2 <11111 11 <n.5 <2 ll.lf) <sn <1 n ri .4 1.5 <I11 1.6 

~~~~ 

R? YA 119R 
Hi. A 17111: 
R2 C-KA 171K 
nz C-KA i ? . i ~  
R2 C-KA 124K 

1s <11111 411 a1.5 <? 11.39 <$I1 77 11.9 7.4 <1 I1 4.7 
17 <11111 1 zn 11.6 <z  ii.iri <[in 73II n .3 2.9 <111 13.u 
111 <11111 34 <11.5 <? 0.17 <5ll 54 11.4 dI.5 <1 II 5.9 
5 <111Il 19 d1.5 < z  r1.m <5n 28 11.4 3.6 <1 II 3.1 

I ?  <I1111 89 d1.5 <? 3.nn <5ll  11 I I  1.5 4 . 7 <111 11.0 

R2 C-KA 1?5R 
R2 C-KA 176R 
R2 C-KA 1?/R 
K2 C-KA 128K 
K2 C-KA 179R 

18 <tiin 1 clri n.5 <2 1.m <5n 1111 11.4 1 .6 (111 18.0 
11 <1011 1nn 4 . 5  7 2.611 611 71 n.5 4.1 <111 14.0 
6 <11111 f)l d1.5 <2 11.75 <511 0 8 11.4 h . 3  <ir i  1.8 

<inn 2/11 <1 .4 11.16 <5ll <1 II 1.5 4 .? <ill 42.0 
3 <1 Ill1 49 <r1.5 <2 11.11 <sri 41 n.4 1 .7 <in 8.1 

R Z  C--KA 1 2 v ~  
R2 C-KA 13flR 
R2 C-KA 131R 
R2 C-KA 1.W 
R2 C-KA 133R 

i n  <Inn 89 4 . 5  <? 4.nn <‘ill 1111 (1.8 7.4 <Ill 12.0 
3 <ll ln 27 41.5 <2 n.33 <sn 2 I1 11.3 I .8 <In 3.4 

<2 <Inn 10 41.5 <2 11.18 8511 4 I1 1.1 15.11 < I  I I  2.0 
12 <l“l 110 <n.5 <2 n.23 <511 67 n.4 10.11 <111 14.0 
27 <inn 190 4 . 5  <2 1.411 <5n 1311 <n.2 1.3 < i n  21.0 

R2 C-KA 134R 12 <iriri 6n cn.5 <2 n.12 <sn 1711 1.5 14.0 < in  10.0 
R2 H-KA 1R 5 < lo0  14fl C0.5 <2 3.60 <5ll 3413 a . 2  4.6 <1 n 8.1, 
R2 H-KA 2R 3 <l l ln ziin a . 5  ( 2  2.911 <5n 21 n n.5 9.1 < I 0  7.1 
R2 H-KA 3R 6 <10n isii ~11.5 28 2.011 <5ll 19n n.3 111.11 < i n  6.6 
R2 H-KA 4R 4 <lrln 470 cn.5 <2 4.711 <vi 21111 11.2 5.11 <111 15.u 

132 ti-KA 5u 
R? H-KA LR 
R? “ A  7R 
R 2  .,A 8F 
R2 ti-KA 8K 

<2 <lnl l  l 6 l l  <11.5 27 1.10 <5n 2711 <n.? 7.5 < i l l  17.0 
19 <11111 589 <Il.!j <z  2.811 <!ill I ail 11.3 6 . 9  < I n  20.11 
<2  <10ll 4411 <1.4 <? <n.ns <511 <ill 11.9 7.3 <Ill 129.0 
<2 <tiin 37 <n.5 14 11.14 84 17 3.3 ri .7 < i n  4 .I, 
11 <Ill11 11411 (1.7 <5 Cl1.16 MI 1511 11.8 4 , 3 <111 295.11 



Geochemical 
Lab Report 

Ibndar-CIegg S Compsny Ltd. 
130 Pernberton Ave. 
Nonh Vancouver, B.C. 
V7P 2R5 
(604) Y85-0681 Telex 04-352667 

c 

I R E P O R T :  U88-08t15.0 

BONDIUI-CLEGG 

PROSJFCT: 1118 KCCHIKA PAGF 4C 

SANPLE El ENFNT Ta Tb Te Th U U Yb Zn Zr Y 
NUNEitR UNITS PPU F'PN PPU PPfl PPN I'Pfl PPfl PPN PPN PPU 

R2 C-KA l04R 
R2 C-KA 111SH 
R2 C-KA l06R 
112 C-KA l l l I H  
R2 C-KA 1118R 

<21111 <l 7 < z i  464.11 1.6 4 <17 <%I111 7911 125 
<2lJU <1 8 <2n 241.11 9.1 8 <16 <21111 <5110 270 
~5611 1 56 (56 1670.11 56.5 <4 <t60 <?I111 1511l1 2100 
<21111 7 25 <211 71111.11 4 .h  17 <?5 <?Ill1 84 I1 530 
<wi 2 64 <53 ir15ii.n 12.11 (7 <iiri <~IIII iwt 15011 

R? C-KA 1119R <21111 <t 12 (41 641.0 0.9 <4 <29 < 2 M  191M 4 70 
R2 C-KA l 1 U R  <?ill1 (1 4 <7ri i34.n 4.1 <? <A <2nn <mi 74 
R2 C-KA 111R <211n 1 ri <1 <2n 3n.n 1.6 4 <5 <2iiii <wri 15 
R2 C-KA 113R <71111 5 2 <7n 9.4 1.7 <7 <5 <?I111 <51111 14 
R2 C-KA 11 ?R <21111 <t 2 (211 4 .6 1.5 <2 <s <2iiri <sun 44 

R2 C-KA 114R <?I111 <1 <1 <?I1 7.9 11.6 <? <5 <lllll <',I111 <!I 

R2 C-KA 11% <21111 <1 <1 <2l1 3.1 11.6 <? <5 <?I111 <51111 < 5  
H? C-KA 1lhR <71l11 13 3 <?I1 44.11 7.1 5 <5 <?I111 <51111 4 1  
K2 C-KA 11 llt <21111 1 0 <t <?I1 47.11 11.11 h <5 <21111 <51111 12 
R2 C-KA 118K <7011 <1 <1 <?I1 2.3 11.9 <? <5 <71111 <51111 <I, 

~ 

R?  '-KA 119R 
R XA l?llR 
R? C-KA 1711: 
R2 C-KA 173R 
R? C-KA 174R 

<211n t <1 <?ri 11.11 3 . 8  ? 0 <5 <?I111 5hll 7 
oiiri 13 ? <?I1 47.11 4.5 6 7 <?I111 <5IIII 64 
<211n 11 2 <211 52.6 13.11 6 6 <?I111 <51111 4 5  
<?I111 ? <1 <?I1 9.1 3.3 < 3  <5 <71711 <51111 <s 
<21m 8 1 <?I1 25.11 7.4 8 <5 <?1111 71111 24 

R2 C-KA 12% 
R2 C-KA 126R 
R2 C-KA 127R 
R2 C-KA 128R 
R2 C-KA 129R 

16 2 <211 36.n 8.7 9 6 <21111 <51111 63 
6 1 <2n 21.11 8.7 9 <5 <211n <51" 31 
5 1 <20 20.n 3.3 <2 <5 <?I111 <5"1 17 

(1 8 <2n 211.n 7.1 <2 <14 <21lfl <51111 200 
6 <1 < I n  43.0 5.3 9 <5 <700 <51111 7 

R2 C-KA 179RA <211n 7 1 <20 21.n 3.9 16 <s <mri <511ii 21 
R2 C-KA 13flR <200 2 <l <211 6.8 5.7 3 <5 <?I111 <!dill <5 
R2 C-KA 111R <2"1 <1 <1 (20 1 . 9  d1.5 8 <5 <11111 <51M <5 
H2 C-KA 132F <2nn 6 1 <?0 28.0 5.3 <2 <5 <?I111 5111 25 
R? C-KA 1 3 3 R  <21111 21 1 <211 38.0 9 . 3  3 7 <?1111 12110 65 

R2 C-KA 134R <70n 1 2 o n  20.n 3.1 2 <5 <7nn 5411 30 
R? H-KA 112 <211n 9 <1 <20 24.n 7.3 3 <5 <?1111 <511n 4 5  
R7 H-KA 78 <?nn 5 <1 <711 34.n 8.8 5 <5 <31111 <51111 34 
R? H-KA lli <21111 2 <1 <211 27.n 1.7 <?  <5 <?llfI <51111 33 
It? ti-KA 4R <mi 8 1 <211 7 4 . 3  11.11 <? <5 3811 171111 15 

R2 H-KA 513 <21111 5 1 <21i 1rii.n 2.7 tci <5 m i  <wri 40 
H2 ti-KA 6R mi1 9 7 <?II 1117.11 71 .n 3 <8 <?I111 7111111 86 
R' YA 11: <2"1 2 11 <2r1 ou. ri 4.5 16 <111 <?Ill1 6911 82 
R L  KA 8F <71111 <l 1 011 76.11 11.9 39 <5 <?I111 <v111 46 
li? H-KA RR <21111 <1 31 <21t i 7 ~ i . 1 1  0 .6 <a  <5 <?1111 151111 i i r i  
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BONDAR-CLEGG 

PROJECT : 1 fl8 KECHTKA PAGE 5A I 
SAMF’LF 1 NURRER F’C r 

FI WN r AU fig AS Ra Or Cd Ce co Cr cs Fu 
UNITS F’PR PPR F’P fl PPR PPfl PPfl PPM PPR PF’ n PHI PPR 

R2 H-KA 9R 
R2 H-KA 1flR 
R2  H-KA 1IlRA 
R2 H-KA 11R 

<ll <S 13 <lllfl 1 <I II 8211 < l o  1411 <I  31 4 .f, 

<25 <S 2n <77n <3 <22 l l h n  <in 7911 (1 511 4.1 
<5 7 1 2  <I1111 1 <1 II s11n 11 i t r i  <1 17 2 . 8  

< I n  <5 iri < i n n  3 <111 211411 <1 I1 i 313 1 86 3 .6  
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BONMR-CLEGG 

PROJFCT: lfl8 K t  C H I K A  PAGf SEI 

SCIflPLE E l  FflFNT Hf Tr. (.a L II fl0 Na N i  Rb Sb sc S e S ni 

NUMBER UNTTS PPfl PPR PPfl PPfl PPfl PC T PPM PPH PPfl PPfl PPfl Pl’fl 

R2 H-KA 9R 
~2 H-KA 1 fir< 
H 2  H-KA 1IIRA 
H 2  H-KA l I R  

<2 <Inn 6113 C1.6 <6 fl.26 <3II 18 2.6 5.5 <Ill 174.11 I 
7 <iiiri i i m  c1.8 < i n  <11.76 <!ill <39  2.7 6.7 <in 329.0 
z <in11 3711 11.8 <9  fl.16 <5l l  <Ill 11.8 5.8 < I  II I 21 .n 

<?  <lllfl 141111 <1.7 <7 <11.34 <?I1 611 II .9 3.11 <iri 430.11 
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~~~ 

R 2  H-KCI 9R <2(111 1 12  <2n 1 ii3ci. n 3. n 1 7  < i n  <2iiri i x i n  135 
R2 H-KA I l l R  <43Il <1 78 <62 14811.0 h.5 11 <74 <71111 171111 270 
R 2  H-KA lIII<CI <21ll l <1 12 <2ri 449.n 2.7 <? in <2iiri 5811 ihU 
R2 H-KA t i R  <m <1 38 <%I1 21511.11 4 .4  <111 <9 <%I111 141111 21111 
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Nllnllt I< OF LOUER 
ORDER El  FHrNT ANAl YSFS DFTFCTION I TflTT FXIRACTTON HETHOD 

1 Y  Y t t r  i urn 1 A4 5 rrn X-IZAY t I ctorescence 

NlltlHt K ST7k FKllC r IONS SAnPl F PRt-PARA I I ONS NUflHER SAMPLE TYPES 

NOTES: i n d i r , i t e * ;  S I T  KFIlnHKS 

RFPORT COPTFS TO: ROIINIMRY DKTLI ING I I D .  
For:nnm itt sn i im  s row. 

INUnTCF TO: RDllNDARY OKTl I TNC I ID. 
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RI PORT: U8H -11811’i.11 PROJFCT: 1118 KFCHTKA PAGF 1 

!;Anl’l I t I t MtNT Y !;Afll’l I F I  I RtNT Y 
NUflRFR IJNTTS PPR NIJIItit-R IINTTS PPH 

1 I 
- ~ 

S1 C-KA 2T 4 5  I:? C KA 3114 <5 
S t  C-KA 5T 73 R 7  C KA 33R 10 
Sl C-KA 1 1 1  L l l  I:? C KA 331: ( 5  
st C-KA i 7 r  11 R7 C KA 34R 22 
S1 C-KA 15T 15 1:7 C K A  161: <S 

S1 C-KA ?6S 78 R7 C KA 31R 58 
1;1 C-KA 35T 18 I:? C KA MI1 4 9  
S1 C-KA 37s 71 R7 C-KO 39R <S 
$1 C-KA 4 6 s  18 It‘? C KO 4111: 58 
S1 C-KA 511:; H911= 117 I: KA 4 l R  6 

~ ~~~ 

1;I C-KA 67s 1 9 3 =  I:? C KA 4711 4 8  
R? C-KA 1R 3 1  R 7  C KA 43R 6 8  
R? C-KA 19 I:? C-KA 4411 ( 5  
R? C-KA 3R h R 7  C-KA 45R <S 
H? C-KA 4R <5 I:? C-  KA 4 /I: I no 

I?? C-KA hR 59 R7 C-KA 48R 19f1 

R? C-KA 8R 57 R 3  C-KA 49R 8 4  
R? C-KA 9R 4 8  I:? C KA 49CA 11 
R? C-KA 1 n K  <5 R7 C KA 49RR 8 1  

R?  C-KA 12H ( 5  I:? C - K A  wc 616 
R? C-KA 1 R  33 R7 C-KA VIKA 110 
R? C-KA 14H 1 1  I:? C KA 51C 8 1 7  
R? C-KA I4UA 15 R7 C KA 52R 37 
R7 C-KA l6H 18 I:? c K A  F ~ R  4 4  

R? C-KA 17R 1 9  R? C KA 54R <5 
R? C-KA 181t 15 I:? C KA 551: 65 
R? C-KA 19R 81 R 7  C-KA 56R 1a0 
R? C-KA 2111t 1u 1:7 C KA 5 /I\‘ 51 
R? C-KA ~ I K A  76 K7 C KA 58R 1 1 0  

R? C-KA 7111 7 R I:? C KA 5 R A  18 

R ?  C-KA 2311 1 I I  I:? C KA hlll1 4 5  
I?? C-KA ?4U <’, 1<7 I: KA h l R  36 
R7 C-KA 2‘1U <5 I:? C KA 671: <5 

. R? C-KA lR h? I:? C KA 48CA 1 0 4 =  

R? C-KA 7% 41 R7 C KA S3R i ion 

- 
< ‘) r v  c K A  A ~ R  63 

R ?  C-KA 21li 1 1  I:? C-KA 641: b 1 
R? C-KA 28K 69 R7 C KA hSR 52 
R7 C-KA 281:A I I:? C- KA 601: 32 
R? C-KA ?9H <’, K7 C - K A  h7R 53 
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SAVPLE FI tll l-NT Y SAilPl I' FI FI'KN 1 Y 
NUMRtR llNTTS IJPH NlIMit I( IINTTS PPH 

R2 C-KA 69R 1111 R7 C-KA l l l 4R  135 
R? C-KA 711k ') 7 I:7 C KA 11151: 2 111 

H 3  C-KA 72k I /  I;? C KA 1 II/R 5 3LI 
R? C-KA 7?R 61 R7 C-KA 1118R 15flfl 

R? C-KA 731th 1111 I:? c K A  iiior: 4711 
R? C-KA 743 37 117 C-KA l l l l R  14 
R? C-KA 75It 5RII I:? C KA 1111: 15 
R? C-KA 76R <5 R7 C KA 11?R 14 
R? C-KA 77F 6115 r:? c K A  11 v: 44 

R2 C-KA 71F h R ?  C KA 1llhR 21110 

EG 
BONDAR-CLEGG 

Geochemical 
Lab Report 

R? C-KA 781tA 
R2 C-KA 79K 
R? C-KA 791th 
R?  C-KA 811R 

1 7 5  
1611 
1 R I I  

?A 

r:? C - K A  iit1t: 

I:? C - K A  i i m  
R7 C-KA 116R 

R7  C-KA l i 8 R  

<5 
4 7  
1 2  
<5 

R? C-KA 8 t k  53 I:? C - K A  i i9r: 7 
. R? C-KA 82F 1311 R7  C-KA 1311R 6 4  

A2 C-KA 83F 6 6  w C - K A  1711: 4 5  
R2 C-KA 84F 5811 R7 C-KA 173R <5 
A? C-KA 85F 4 4  117 C-KA 114R 24 

R2 C-KA 85t-A l ? =  R? C-KA 17% 63 
R? C-KA 8hk 7 79 117 C K A  1?h12 31 
R? C-KA 87k 4/11 R3  C KA 177R 17 
R? C-KA 8RF 1711 I:? C KA 1781: 2r1n 
R2 C-KA 89F f, 113 I: KA 179R 7 

R? C - K O  911t 11111 I:? C KA 1?91<A 27 
R2 C-KA 91t- 17511 R7 C-KA 1311R <5 
H? C-KA 9 N  
R2 C-KA 9'W 
A? C-KA 9 4 k  

I:? C KA 1111: 
137 C KA 13?F 
I:? C KA 11711 

<5 
25 
65 

R2 C-KA 95F  131111 R7  C-KA 134R xi 
R'2 C-KA 9hk 81 1:7 t i  KA 1R 45 
R? C-KA 9 7 k  311 R7 H KA ?R 34 
R? C-KA 981t 48 I:? t i - ~ A  ir: 3 3  
R2 C-KA 99F  <5 R7 H-KA 4R 75 

A? C-KA 9Yl-n <L, I t7  tI KA '11: 40 
R 2  C-KA l l l l lF 14l l l l  K7  II-KA hR 86 
R 2  C-KA llllt 4 8  1:7 H-KA / I <  8'2 
R2 C-KA l f l 2 R  1411 R7 H-KA 8F 46 
R2 C-KA Ifl311 1 3  I<? tl-KA RR 110 
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SAflPLF 1 I I HtNT Y SAtIi’l I \ I  r Ht NT Y 
NUiIRFR IJNTK PPfl NI I i l i  FR IJNTTS PPIl 

H? H-KA 911 
R2 H-KA InR 
R2 H-KA lIlI{A 
R7 H - K A  1111 

135 
270 

31111 
i bn  
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I PROJfCT: NONF GTUIN PAGF 1 I 
I I I 

SBHPLF FI.FH:NT A l l  

NUllRtH UNITS PPR 

R7 C-RP 1 13 
R? C-RP 2 17 
A2 C-RP 3 7 
H2 C-RP 4 S 
R? C-RP 5 7 

N 2  C-HP h 
R2 c-RP 7 

R2 C-RP 9 
R? C-HP a 

H? C-RP i n  

15 
13 
12 

5 
<5 

R2 C-RP l i  
H? C-RP 12  
R2 C-RP 13 
K? C-RP 14 
R2 C-RP 15 

9 
16 
10 
18 
<5 
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1 As Arsenic 92 1 F’F’M NOT AF’PL ICARL F INST. NEUTRON A C T I U .  
4 lh Hariuni v2 i n n  PPI NO I AWL lClrHLE TNljl. NEUIRON ACIIU. 
I, I l r  h o n i  i ne 92 1 F’PI NOT AF‘F’I TCARL t- I N L I .  NEUTRON A C T I U .  
h C d  Cadmium 72 I n  P P I  NOT AYPI ICABl E TNST. NEUTRON ACTIU. 
7 Ce Ceriuni 92 10 F’F’M NO1 AF’PI TCARI F INST. NEUTRON AC 11U. 

NUll?tR OF I OUCH 
AN A L Y S E S ORDER ELHI IN  I DETECT I 0 N L I fl I T E X T R AC T T ON f lE l  H O D  

1 A u  Gold 
2 Ag S i  IveY 

92  5 PF’R NO1 AF’PI [CARL F INST. NEUTRON ACTIU. 
92 5 PPI NO1 AFPI lCAHLE TNST. NEUIRON ACl IU.  

8 c o  Cobdlt 

Y Cr Cliroiiiitiwi 
10 C s  Cesium 
11 Eu Europiiini 
12 Fe l r o n  

92 i n  PF” NOT APPLICAHLE INST. NEUlRON ACIIU. 
92 50 F’F’ I  NOI  AF’F’I lCARl F IN!; I . NLU IRON AC 1 I U .  
92 1 F’PH NOI APPLICABLE TNST. NEUTRON ACTIU. 
9% 2 PPfl NOT AF’PI ICANl F INST. NEUTRON A C T I U .  
92 0.5 PCT NOT APPLICABLE TNST . NEUTRON ACTIU. 

13 tif Hafnitini 
14 Ir l r i d iu i i i  
15 La Lanthanum 
10 l u  Lutet iu i i i  
1 / flo flo I ybdeiiuiii 

92 2 F’F’fl NOT CIF’PI ICl lR l  F INST. NEUINON ACTIU. 
92 i n n  PPH NOI APPLICABLE TNST . NEUTRON A C T I V .  
92 5 F’F’fl NOT AF’PL lCARl F INST. NEUIHON ACTIV. 
0 2 n.5 F‘PI NO I AFPI.lCABLE INST. NEUlRON A C I I U .  
91 2 F ’ f ’ l  NO 1 AF’F’I 1 C  AM F msr. t u u i i { o N  n c i  IU. 

1 8  Na Sodium 
19 N i  Nit-kel 
111 I{b Ihib i d  i uiii 

21 31 Ant ioiony 
22 Sc Scandium 

92 0.05 Pcr  NOT APPLICABLE TNST. NEUIRON A C l I V .  
92 511 F’F’M NO1 AF’F’I TCAHl F INST. NFUIRON ACTIU. 
‘/? 1 I I  Pl ’M NOI n w i  .mtii r INlil. NLUIkON A C I I U .  
92 0.2 PPfl NOI ACW ICAW F IN:;[. NEUll{ON A C T I U .  
92 n.5 YPI NOT APPLICABLE 1NST. NEUIKON ACTIU. 

7 1  !;k? Se I HII i iini 92 i n  FW NOT APF’I TCARl F INS1 . NEUTHON AC I IU. 
24 Sni Samarium V 2  0.1 PPM NO1 APPLICABLE INST. NFUIRON ACIIU.  
2 S I ; n  Tin 92 21111 PF’M NOI AF’PI ICAHl F INST. NEUTHON ACI IU .  
16 l a  lantalum 92 1 P P I  NO r A w L i c A k i L t  TNSI. NEUTliON A C T I V .  
2 1  I b  Terbitini 92 1 F’F’H NOT APPI [CAR1 F I N S  I .  N t U  “ON AC I 1U. 

18 re T ~ I I U I . ~ U B  

19 Th Tl ior i t iM 
j n  u Uran i uni 
31  U Tungsten 
32 Yb Ytterbiuni 

92 2n PPfl NO r APPLICABLE TNST. NEU IRON ACTIU. 
92 0.5 PPfl NOT AF’PI ICARl F INST. NEUTRON ACTIU. 
92 0.5 PPI NOT APPI TCAHLE 1NI;T. NEUTRON ACTIU. 
92 2 F’F’H NOI AF’PI ICARl F IN!;[. NEUIl{ON CICTIU. 
92 5 PPR NOT APPLICABLE TNST. NEUIRON A C T I V .  

3 1  Zn Zinc 92 21111 rw NO I AF’f’I lCARl F INriT . NLU IRON ACl I U .  
34 Zr Zirconiuni ‘12 5011 PPI NOT APPLICABLE TN!;T. NEUIRON ACTIU. 
35 Y Yttr iuni 92 5 F’F’M X-RAY F I uorescsnce 

I 
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RtPOET: V88-n877n. I1 F’KOtIFCT: NONF G I ’ J t N  F’AGF 1 A  

SAMPI E ELEMENT A LJ fig As El a Hr Cd Ce c o  Cr cs E 11 Fl? 
NUMBER UNTTS wrs F’PM F’F’R F’P M PPR PPll F’t’R PPR PPM PC’M F’C’R F’CT 

H2 0 j l 1 0 l  
K2 0171112 
I{? 037103 
I(? 0371114 
R2 037105 

6 <5 13  1311 <l <tn 65 46 (511 <l 3 8 .5  
i n  <5 111 521113 <l <I  0 92 <10 74 <1 4 2 . 7  
23 <5 24 14nn <2 <in 81111 < l o  (50 <1 1 I n  2 . 1  
8 (5 11 213130 <l <111 2011 <10 77 <1 41  2.4 

<5 <5 7 23nn <1 (10 8 4 <I0 87 <1 3 1.1 

K ?  0371116 14 <5 5 7311n 1 <ill  1430 < l o  l hn  (1 47 4 .LI 
It2 0311117 15 <5 3 75nn <1 <10 11/11 <in 120 <1 47 3.11 
K2 037llli? <5 (5 1 381-1 <1 < i n  1/11 <1u 6 1  1 3 c0.5 
R2 037109 ( 5  <5 6 2811 <1 <10 170 <10 <50 <l 4 2.1  
R 2 03 71 1 IJ (5 <5 5 1500 <l < l o  120 < l o  81  <1 <2 1.8 

~~ ~ 

R2  037111 21 <5 19 i4nn <2  < l o  8411 <in <5n <I  1511 1.1 
K2 017112 <20 <5 2 3  8hll 2 <10 Y3n 10 <5n (1 1811 2.2 
H? 0-11113 19 <5 23 151111 (1 <in 31fl < In  66 <l 56 2.0 
R2 037114 <33 <12 42 3siin <4 (23 15111 34 <isn <2 26‘) 2.8 
H2 037115 (13 <5 14  z inn (1 <In 580 34 <w <1 1 n n  1.3 

7 -7 11 o 1 6 <5 15 511lIll 2 <ti1 6211 13  1711 <l 45 5 .8  
K L  / i l l  I II <5 15 17nn <1 <111 iiiri < I n  120 <1 1 3  1.1 
r v  037118 1 4  II (5 1 I1 2 in <1 <I11 420 12 1211 <1 8 1.1; 
H2 03111‘) 25 <5 Y 4 III <1 <iri <28 <1n 120 <l 1 6s 1.4 
R2 03712fl 4’1 <5  22 12110 <1 <1n 2211 <10 14  I1 <1 11 1.8 

It2 037121 
R2 037122 
R l  1117123 
R2 031124 
R2 037125 

2‘) <5 6 5 4 IJ <1 <10 31n <in 110 <1 13 2 .2  
14 11 <5 I0 9611 <I <In 81 42 jhn 1 <2 5.6 
46 <5 8 171311 <1 < i n  1111 <in 110 <1 6 1 . 5  
24 <5 9 381111 <1 <10 31 0 < i n  14 I1 <1 11 1.11 
19 <5 15 271111 2 <Ill 132ll < i n  130 <I 64 6 .2  

r:2 I t  11126 2il <5 1. I1 11 n <1 < l o  41 5 5 59n 2 <2 8 .4  
H2 1137127 41 <5 !3 (I on <1 <111 36 41 170 <1 ( 2  6.6 
R2 037128 13  <5 7 181111 <1 <111 24 <10 92 <l < 2  3.  / 
1{2 031123 20 <5 70 530 <1 <1n 42 53 410 <1 (2 5.2 
R 2  0371311 6 <5 80 750 <1 <11J 38 79 7111 <1 <2 5.‘) 

r u  ~117131 

r{7 037114 

R 2  0.37132 
K2 031133 

R2 037135 

14 <5 12 41 0 <1 <in 3,411 <10 170 <1 16 8 . II 
11 ( 5  13  220 <l (10 1110 <10 1211 <1 2 2.0 
22 <5 8 361) <1 (10 27 <in 75 <1 <2 1.9  
20 ( 5  8 24 0 <l <10 190 <10 150 (1 10 1.1 
<5 <5 21 181111 <1 <10 37n 27 520 <1 S 3 .9  

~ 

I{? 11311 16 2 1  <‘I 15 45n <1 < i n  53 13 21 n <I to 1. I 
I 1  1 111 < 1  ( 4  I .‘) 1u 11j11j1 <‘> 

If‘ SK-Ill 1 (5 8 ow <I <111 1111 <Ill 11 <I 8 2.1 
K L  .,68K-02 <5 <5 7 7511 <1 < I 0  4511 <1IJ im (1 I 6.1 
R2 1188K-113 <5 <5 10 31U0 <l <ill 2x1 <111 171-1 <l 13  2 .1  

< l I  4 ‘)111111 1 <111 111211 
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K2 037101 5 <1lII1 ?? <0.5 <2 3.111 <511 <I0 r1.y 24.11 < i n  1.0 
R? 037102 3 <inn 6 1  (0.5 17 11.24 (511 19n 1.3 4.8 < In  19.11 
H2 037103 <2 <111n 170 <18.0 <6 0.19 67 65 0.8 3.8 <10 458.U 
u2 n u i n 4  3 < inn  i i n  ot.i <2 11.14 <sri i o n  0.4 6.5 < i n  109.0 
H2 0371115 3 < i im 5.5 a . 5  <2 0.1u <50 1211 n.6 1.2 <1n 12.0 

rt2 n m n 6  683 <1.3 <2 11.22 <sn 54 11.5 14.11 <lfl 2 U . U  
It? 11111111 h62 (1 .3  <2 11.18 <511 48 11.5 14.11 <111 2 u t . n  

in <n.s <2 11.14 <bn i 4 n  0.3 2.3 <1n 11.0 
H2 0371113 120 <n.5 <2 n.22 <50 190 0.4 3.7 <I0 28.U 

inci (n.5 <2 11.211 <5ri 2 3n I . II 5.1 < I  ci / . 3  

H2 031111 <2 < l I J I l  1711 <19.0 (5 n.13 <511 65 n.4 1ri.n < t o  3Y8.0 
H? 037112 <2 <11111 2nri c22.n <7 11.11 56 64 11.3 15.0 < In 501.l1 
R2 037111 4 <11111 87 C6.4 <2 n.14 <5n 72 1.1 5.1 <111 145.U 
R2 037114 <5 < inn 361-1 (5n.n <ii <11.12 <56 4 n 0.6 13.11 < 2 3  748.U 
ru 037115 2 <1lln 1411 C14.11 <4 <11.115 (511 88 11.4 I0.U <1[1 285.ll 

(2  a i i n  35n a.1 <2 11.13 <!,n 53 11.6 8.4 (111 156.U 
4 <11111 11111 <I1.9 <2 n.11 <Sll 1111 1.3 1.3 (10 511.1 
6 <inn 430 4 . 5  5 0.13 <!in 1 2n n.y 2.2 < I l l  50.11 
4 <iiin 7 1  C1.7 <2  n.1n <511 5% 1.2 1.4 (10 70.3 

<2 <1nn 180 <n.s <2 11.15 ciri l!)ll 1.3 1.6 < i n  65.5 

H2 031121 
K2 037122 
H2 037123 
R2 037124 
112 037125 

3 <lull 250 <0.5 <2 0.14 <511 1511 LI .6 1.6 (10 10.6 
3 <inn  56 (0.5 <2 n.09 79 13n 1.6 23.0 <l  n 6.8 
5 <tiin 77 <1.5 3 n.n9 <5n tiin 0.7 3.7 < i n  19.11 
3 < lu l l  2611 (1.9 <2 n.11 <!in 15  0.6 6.4 < i n  41.0 

<2 < inn  7n1 <3.7 (2 <n.n5 <5n <I0 0.8 8.3 <10 21Y.U 

5 <I110 410 < Z . Y  <2 Il.fl9 (511 18 n.3 5.5 <I0 48.H 
<I11 11.11 

3 (1 lIl1 16 <n.5 2 n.n9 <5ll 8Y 1 .I1 1.2 <10 3 . 3  
3 <1on 1611 a . 7  <2 0.12 <5l l  1 t n  0.9 1.1 <Ill  46.0 
5 <lul l  I10 <11.5 <2 0.10 1un 1311 3.8 3n.n <I0 31.0 

<2 <10n 63  cn .5  <2 0.13 <bn 8 1  0.6 3.8 

It2 031136 
R2 037137 
Hi’ SK-I l l  
R i  ,dK-117 
R2 b88K -113 

- 

~~ ~ _ _ _ _ _ _ _ _  

<2 < inn 8n ~ 1 . 8  (2 n.ns <5n 1 I n 3.2 2.1 <Ill LU.11 
8 < l U n  11711 <0.5 <2 n.118 <5n < l U  n.3 1.8 13 32.0 
3 <Inn sn cn.8 <2 0.11 <5n 1 nri n.6 2.7 < i n  30.n  
4 <iun 3311 (0.5 <2 U.14 <5n 85 11.4 7.2 < i n  2u.n 
2 <11111 1911 (1.2 <2  11.08 <!dl 64 11.7 2.8 <lil 18.11 
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I PROJFCT: NONE G l U t N  PCIGE 1c I 
:;A nP L t ELEMFNT Sn [a Tb  TI2 ill U 11 Yb Zn Zr Y 
NU M I i  ER UNI IS F’F’M PPn F’C’M F’F’R PPn t’P n F’P M PPM PPM PPM F’t’fl 

<21111 4 1 ~211 5.7 1.2 <2 <s <20n I1 I1 11 
<2nn 6 3 <2n 355.0 9 . II 6 5 <2un <511n 28 

<33nri 2 238 i211 >3nnn.o 48.11 <7 im <42n <siiiri s i n 0  
i 1811 4 51 <211 766.11 12.11 <2  40 w i i n  1400 
<2nn 3 2 <2n 55.3 11.7 2 <5 <20n <5N1 28 

4n0 112 1-1371116 < 14 I1 1 
395 K2 11.111117 <21111 <l 2s 3 1  i24n.r i  4.5 <2 

~2 n 3 m  5 <1 (211 74.1 fl.8 11 <5 <211n <51111 6 
23 H2 fl371[19 <20n 2 2 <20 145.0 11.8 <2 

R2 0371111 <2un 7 1 (211 42.n i . n  16 <5 <21111 <511n 11 

25 <211 129n.n 4.5 4 (21  <21111 <1811ll 
<21 <21111 <111111 

<5 ; n in  <srin 

(810 7 57  <21i 9117.0 9.2 45 4 1  <211fl < lh l l f l  17flO 
<211n 2 17 <2n 299.0 4 .Y <2 16 a r m  <bin 4 35 
<2nn 1 3 <20 237.0 2 .1  3 8 <21111 <5”l 2h 

<2nn 2 5 <2n 325.11 2.1 3 7 <2un <511n 48 
<20n 1 21 <2n 365.0 10.0 <2 25 <200 <5nn 8111 

H2 037121 <2nn <1 5 <2n 384.0 1.6 <2 8 <N11 <5flll 32 
~2 037122 <200 5 1 <2n i 4 . b  2.4 16 <5 <2un <5n11 14 

I11 U37124 <2u0 <1 7 <211 161.0 1.5 3 22 <211ii <50n 2 35 
111 I I l i 1 7 1  <zriii 4 10 <2U lSn‘.O s.n 8 17 <2rrri <5nn 3 /I1 

R2 031125 <5611 <l 4 1  (20 950.0 i 3 . n  <4 45 <2nn <16nn i i n u  

~~ 

6113 H2 037131 <20n <1 2 1  <20 368.n 5.1 <2 
1u R’L 037132 <211n 2 1 <20 70.9 n.5 <2 

H2 037133 <20n 3 <I <2n 20.0 <n.s 3 <5 <20n <5nn <5 
260 ~2 037134 (2011 3 11 (211 262.0 2.6 5 

~2 031135 <2nn 6 4 <2n 19.0 7.6 24 (5 <2nn 03c1 58 

38 <2nn <iiii iri 
<5 <211n < w n  

12 <211n <511l1 

1(2 113/110 <21111 4 24 (211 351.11 4.8 <2 2h <21111 <hOll 04!> 
H2 1131117 <21111 <1 3 <xi 158.11 <n.5 <2 <s <?nri <~IIII 13 
R2 ‘(-111 <2n0 2 i n  (211 181.0 1.8 3 10 <211n <5011 255 
r(2 . J ~ - 0 2  <2nn 2 2 <20 107.0 ~ 0 . 5  3 <s <2nn <snn 14 

~ 

R2 A88K-ll? < 2 M  2 10 <2n 254.0 2.7 <2 14 <2Un <Sllll 26n 
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~~AflF’I.F FI F n t N r  Au Ag AS Ba Ur Cd Cl? c o  Cr cs  € I1 F C? 

NUHliCR U N I T S  PF’H Pf’H Pi’U PF’H PPn t’t’fl v r n  F’IJfl F’C’ll PF’N Pt‘fl F’C I 

rc 
\ 

OR I : U88-118770, fl 

j 

‘ 

J 

PROJECT: NONE G lUEN PAGE 2A 

R2 A88K-114 
K 2  A88K-135 
K 2  h88K-Ill, 
H2 A88K-lll 
R2 A88K-118 

’ 

I 

H2 A88K-03 <5 <5 11 4711 <l <in * 1411 <in i z n  <1 1 %  3.1 
I12 A88K 111 8 ( 5  Y u n  <l <111 1211 <111 85 <t  3 2.6 
K 2  A68K-11 <?I <5 7 4 2 n  <1 <in 94 < i n  66 <I  3 2.8 
112 A88K-12 <5 <5 12 341111 <t  <111 65 <111 150 <1 15 2.4 
R2 A88K-13 5 <5 ii 4 jiin <1 < i n  92 < i n  91 <1 3 2.6 

57 <5 9 4 811 <1 <111 69 <10 96 <1 19 3.6 
11 (5 i n  i 60n  <1 < I n  270 < i n  12n <1 14 3.1 
<5 <5 5 9511 <1 <tIS 1111 < i n  1211 <t <2 2.8 
<5 <5 5 5 i n  <1 <in  1111 <1 I I  88 <1 3 3 . I1 
23 <5 1 7  111111 <1 <to 2211 <lo 1511 <1 13 3 . 0  

i 

: 

112 A88K-I4 12 <5 15 12UO <1 < l o  76 < I 0  1411 (1 19 2.5 
K2  A88K-15 (5 <5 11 i 4 i n n  (1 < i n  1411 < I  0 8n <1 2.4 
It2 A88K-16 5 <5 11 26UlJ <1 <10 96 <11J 82 (1 2 2.6 
K 2  A88K- l l  <5 <5 19 37nn <1 <10 89 11 11 0 <1 ( 2  2.6 
H 2  A88K-1811 <5 <5 12 28nn <1 <111 84 (10 lllll <1 1 I1 2.4 

H2 6”QY-l8B <5 7 8 380 <1 <1 [I 4811 < i n  120 <I 1n 4. II 
I12 -49 <5 <5 7 88110 <1 <1? 2 In < l o  110 <1 4 2 .5  
H2 A88K-2rl 3 <5 8 370 <1 < l o  1 6ri <1 LI 110 <1 7 1.6 
R2  118%-21 15 <5 11 4011 1 <111 3 i n  <10 1511 <l 55 1.1 
K2 A88K-72 <5 <5 4 761-1 <1 <in 1 j n  < i r i  86 <1 3 2.1 

L 

112 A88K-23 
K2  A88K-74 
K 2  1188K-75 
I12 A8EIK-26 
K 2  A88K-27 

~~ ~~ 

6 ( 5  h lY l ln <l <I13 1411 <1u 66 <1 5 3.7 
6 <5 8 221111 <1 <10 i 7 n  <1n i 3n <1 7 2.1 

<5 (5 3 1411 <1 (111 13 <1u 1111 <1 4 1 .  I 
<5 <5 5 1YIJII <1 <1u 1711 <I I1 14 n <1 7 3.1 
9 (5  4 211111111 <1 <1u 1811 <I11 99 <I 6 2.1 

rt? ~ 8 8 ~ - 2 8  
It2 R88K-29 
R2 A8SK-111 
R 2  A88K-31 
H2 R88K-32 

9 <5 L 41 11r1 <l < i n  3011 (111 19n <1 11 4.1 
16 <S 8 1261111 <1 <10 lllll <1 n 17f l  <l 33 5 . 3  

5 ( 5  10 61 I1 <l < i n  82 < i n  i 7 n  <1 c2 l . Y  
3 I1 (5 t Y  2111[1 <1 <1l1 2811 (111 1711 <1 10 1 .o 
( 5  <5 22 >3niicin <1 <1 n 3611 <1n I iu <1 1 8  3. I 

K2 A88K-3.1 <5 <5 6 6llO <1 <111 1311 <1u <511 <1 h 2.11 
r u  ~ ~ x - 3 4  8 <5 13 25nn <1 < i n  ziiri <Ill 1211 <1 9 1 .8  
It2 A88K-35 15 <5 9 74110 <1 <111 56 <t11 95 < t  10 1.2 
It2 A88K-36 <5 <5 6 iniin <1 <in 140 a n  120 <1 4 1.5 
R2 A88K-37 30 <5 11 141111 <1 <10 <4 6 11 1811 <1 32 1.4 

It2 1168K 38 <!I <I, 11 i i n n  <1 <111 6 1  < i n  14 IJ <I 16 7.1 
I{? A88K 19 25 <5 11 121111 <l <11J <54 14 ziin <1 3 )  7.9 
~ i l  * -  “-Itn <5 <5 9 741111 <1 < l o  81 <I [I 11 0 (1 ( 2  2.1 
rtz t .  , - h i  12 <5 11 14 110 <t  <10 llJn <10 2110 <l 6 1.7 
K2 A88K-42 12 <5 21  3nnn <1 <10 4911 14 210 <i 4 1  5.5 
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K2 A88K-14 
R ?  A88K-15 
K2 h88K-16 
ru A ~ ~ K - I I  
K2 A88K-18R 
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I PROJFCT: NONF G I W N  PAGE 2fi I 
SRMPL F ELEMFNl H f  l r  La Lu no Na N i  Hb Sb SC Se !;IH 

NUMUER UNI IS  PF’M PPR F’F’M PF’M PPn PC T F’C’M PF’H PPM PPM PPM F’F’M 

H2 R88K-114 
R2  A88K-115 
r u  ~ K - U  
I12 A88K-l l /  
R2 A88K-118 

3 < inn  94 <?.4 <2 11.08 <5n 83 0.5 6.n <1lJ 5!).lJ 
3 <11111 2511 C1.2 <2 0.12 <50 110 O.6 4 .1  <10 511.6 

2 <11111 74 (0.5 <2 0.12 <!in 92 n.4 3.4 <1u 15.11 
3 (1011 210 <1.5 <2 0.12 <5n t?n 1.0 5.1 <10 46.11 

3 < inn 76 (11.5 <2 0.11 <I, n 88 n.4 3 . 2  <in 13.11 

H2 A88K--119 3 < l U n  110 <1.8 <2 n.12 <50 8 1  n.7 4.2 <10 39.0 
H2 A88K-111 2 <loll 82 cn.5 5 n.12 <5n 110 0.4 3.3 <ill 14.U 
R2  A88K- t l  3 < I 0 0  67 (0.5 3 0.12 <5n i i n  11.4 3.0 < l o  11.0 
R 2  A88K-12 3 < ion  70 <1.3 <2 0.10 <5n 95 0.5 2.7 < I n  45.0 
R2 A88K-13 3 <1un 60 <0.5 7 0.15 (50 140 0.8 3.6 < l o  9.2 

3 <1on 8n (2.3 <2 0.07 <5n 71 0.4 2 .Y <In 58.3 
4 <1un 1111 (11.5 <2 0.12 <511 1311 1.2 3.4 (111 2 1. LI 

<2  <Ion 72 <0.5 3 0.15 <!hl 16n O.v 4 .9 <111 1u.u 
3 < l I l 0  59 (0.5 <2 11.15 <511 1711 1.0 5 .1  < l o  1n.o 
3 < inn 72 <1.1 4 o.09 (50 ‘)I 11.4 2.4 <111 30.11 

tt?--’SK- 1811 
ri; d ~ - i ~  
rt2 ~ 8 8 ~ - 2 1 1  
K2 A88K-21 
I{? R88K-22 

9 <11111 4hn d1.5 17 n.10 <511 1211 n.7  2.7 <Ill 511.3 
j < inn  1611 <0.5 (2  11.13 <5n 120 11.6 3.2 < I n  38.11 

<2 <11111 1u0 a . 5  <2 11.11 <5n 160 n. I 1.7 <10 39.0 
<ln 158.11 4 < inn  68 C4.6 <2 n.nv <5n 76 1.3 2.1 

1 <11111 8h d1.5 <2 11.12 (511 t2n n.5 2.2 <ill 25.11 

R2 A88K-23 
fi2 A88K-24 
H2 A88K-25 
K2 R88K-26 
H2 A88K-27 

3 < I n n  i n n  ~ 0 . 5  <2 0.15 <sn 1413 0.5 3.6 < i n  19.11 
3 <tiin 1411 <n.5 <2 n.14 <5n 1311 11.7 2.8 < l o  25.U 

<2  (inii 52 cn.5 <2 o. in <5ri 9n 0.5 3.7 <10 16.11 
2 <tlln 110 ~11.8 <2  0.12 <50 9 1  n.7 1.6 < t o  33.0 
4 < inn i i n  4 . 5  <2 0.15 <5n I o n  0.4 2.4 < i n  28.11 

3 <1un 3211 <n. 7 <2 <n.115 <5n 18 0.7 6.0 <111 59.1 R2 R88K-28 
K2 A88K-29 <2 < inn 714 C1.6 <2 < O . l l  <5n 1 2  0.5 8.1 tin i 3 0 . u  
H2 A88K- .Ill 6 <lllfl 66 C0.5 24 0.14 <511 140 0.8 2.3 < I n  7. I 
K2 A68K-31 5 <1nn 2213 <0.5 <2 0.12 <5n 11 n 1.3 2.7 < In 63.8 
ri2 ~ 8 8 ~ - 3 2  <2 <1110 280 C0.9 <2 0.13 <5n 82 2.8 1.n <10 89,9 

R2 A88K-33 
K2 A88K-34. 
K2 A88K-35 
R2 A88K-3G 
K2 888K-37 

3 <Ion i z n  (0.5 <2 0.16 <5n 15n 0.6 1.1 <In 38.11 
3 < I l l 0  130 (0.5 <2 0.12 <511 120 0.8 0.9 < l o  43.0 

<2 <1on 48 C1.2 (2 0.06 <5n 79 0.6 0.8 (10 34.0 
3 <ion  110 cn.5 7 0.08 <5n 8 1  0.3 2.0 < I 0  24.0 
3 <1on 77 (4.2 <5 0.10 <5n 76 0.4 4.0 < I 0  114.0 

R 2  A88K-38 2 <1110 67 C2.3 <2 n.09 <5n 1un n.4 2.7 (10 76.4 
4 < i o r i  84 <6.4 <S 11.05 <5n 11 n 0.4 4.3 < In 121.11 K2 A88K-39 

R-- SK-4n 2 <11Jl1 53 C0.5 (2 0.09 <5n 88 n.4  2.4 < i o  i 2 . n  
l i i  . ~ 8 K - 4 1  3 < ion  73 <0.5 <2 n.05 <5n 48 0.9 2.4 < i n  25.11 
H2 A88K-42 < 2  <tun 270 (5.9 <2 0.11 <5n 15 1.0 8.3 <I0 113.11 
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K2 A88K-09 <2nn 3 17 (20 288.0. 3.7 9 25 (21-111 <5nn 560 
r u  ~ 8 8 ~ - i n  <2110 3 2 (20 84.1 0.7 5 <5 <211n <51111 10 

.*..I K? A88K-31 <?no 2 <1 (20 67.9 11.6 2 <5 (20n <5nn 8 
K2 A88K-12 <2nn 3 20 <20 266.0 3.6 2 2 1  <21113 <5un 54 0 

I 

‘x R2 A88K 13 (2110 4 1 <2fl 65.8 n.8 11 <5 <mn <5nn 12 - 
-- K2 A88K-14 J <]to 2 29 <20 429.0 7.5 < 2  15 <21ltl <7?11 810 

K? A88K-15 <2nn 4 6 <?ri 152.0 2.0 6 7 <2nn <mi 10 11 
H? A88K-16 <2uu 4 <1 <20 61.3 2.4 8 <5 <21111 <511n 11 
It2 A88K-17 <2nn 4 1 <2fI 114.0 1.5 11) ( 5  <2nn <wn 18 
K2 A88K-184 <2un 3 14 <20 i 9 n . n  3.4 (2 14 <21lfl <51111 355 

165 R2 A88K-114 <21111 3 26 <20 343.0 4 .9  7 
36[1 K2 A88K-fl5 <2nn 3 14 <2fl 270.0 3.11 9 

K2 A88K-I16 <2110 2 1 <20 19.3 0.8 5 <5 <211n <son <S 
4 1  It? A88K-07 <2nn 3 3 <211 98.3 1.2 <2 

4 20 U2 A88K 118 <2nn 3 15 <20 339.0 3.6 10 

36 <21M <YYII  
18 (2011 ~51111 

<5 <21111 <5111l 
23 <21Jfl <650 

Hr-“?8K-I 8H <2nn 1 5 (211 245.n 1.8 4 9 (2nn <snn 4 1  
k. ,8K-19 <21111 2 3 <20 2116.0 1.2 3 <s <21111 <5Ilfl 18 
K2 A88K-20 <211n 2 8 / (211 210.11 2 . n 4 i n  <2nn <50n 195 
K2 A88K-21 <11uII 1 76 <20 8811.0 28.11 <4 58 <211(1 <171111 1900 

<2nn (1 2 <2n i i 7 . n  (n.5 <2 <s < i n n  <5ni i  24 t R2 A88K-22 

R2 A88K-23 <?I10 1 2 <20 91.5 1.2 4 <5 <211n <51lfl 16 
56 R2 A88K-24 <2nn 2 3 <20 i 4 i . n  1.6 4 

112 A88K-25 <21111 1 2 <20 65.8 I1 .7 <2 <5 <21111 <511n 15 
I{? A88K-26 <20n <l 3 <n 177.0 0.5 (2 i n  <znn <5on 11 
It2 A88K-27 <2no (1 2 <211 158.0 11.9 3 ( 5  <211n <son 22 

5 <mi <5nn 

K2 A88K-28 
K2 A88K-29 
H2 C188K-3n 
R? A88K-31 
R2 888K-32 

<2nn <1 6 27 265.n 2.1 3 12 m i  <wn 14 
<200 <1 1 7  (20 484.0 5.4 <2 20 <20n <iurin 385 
<2nn 4 1 <20 49.0 3.3 7 ( 5  <?nn <5nIl  38 
<20n 3 5 (20 336.0 1.3 9 10 <200 <5110 38 
<2nn (1 8 <2n 444.0 0.9 3 23 m n  <5nn 155 

__ 

R2 A88K-33 <2u0 <1 4 <20 155.0 1.0 <2 6 <2un <son 63 
r12 ~ 8 8 ~ - 3 4  <20n 1 5 o n  217.0 1.6 <2 10 <2nn <5nn 83 

14 <20 233.0 4.4 <2 18 <21111 <5llfl 385 
4 <2o 135.0 1.3 5 5 (2111-1 <50n 7 7  U2 A88K-36 <2nn 2 

~ 

K2 A88K-35 <211n 

R2 A88K-37 (54  n 3 58 <20 7 i 8 . n  13.11 <2 67 <2un <2211o 1500 

112 A88K-j8 o n n  3 37 <211 501.0 6.6 <? 40 < inn <mi iinu 
I12 A88K-39 <hllll 2 72 <20 874.11 211.11 <4 87 <2Ml <2111111 l6n0 

48K 411 <21111 _1 2 <211 61.11 2.9 L <I, o n n  <.mi 3u 
k, .dBK-41 <2un 2 7 <211 142.11 2.1 3 8 <211n <51111 170 
112 A88K-42 <83fl 4 59 <20 1nnn.n 21.11 21  74 o n n  <i5111i 1700 
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r{2 ~ m - 4 3  Y <5 17 9011 <l < l o  53 <I fl  73 <1 12 5. I 
K2 A88K-44 16 <5 5 < lo0  <1 <10 410 < l o  67 t i  8 1.2 
It2 1188K-4.5 <5 <5 h 2nn <1 < i n  4611 < i n  260 <l I 1 .5  
1{2 A88K-46 (12 <5 9 26 n <1 <111 211711 16 96 1 70 4 .o 
r(2 ~ 8 8 ~ - 4 i  24 <5 4 810 <l (10 178n 17 160 <1 58 3.9  

.--- 

R ?  A88K-48 
K2 A88K-43 
K2 A88K-5n 
K2 13E88-12A 
R2 KE88-12R 

19 ( 5  9 i5no 2 <10 5311 (10 67 <1 <2 2.7 
17 <5 22 16flfl <1 <10 580 14 170 <1 4 n 5 .2  
22 <5 18 25110 <1 < l o  71111 11 95 <1 10 3.8 
<5 <5 3 i 3 m - 1  <1 <10 tzn < i n  73 <1 3 1.t 
17 ( 5  16 810 (1 < l o  610 < I 0  ?I111 <1 9 2.4 

R2 RE88-16A 
R 2  RF88-28B 

I 

5‘4 I <5 <5 12 13nn (1 (10 1211 <in  <5n <l 
31 <5 17 <1110 <1 <10 88n (10 93 <I <2 17.11 

I 
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SAflPl F F I. F-MEN I H f  Ir La Lu H O  Na N i  Kb Sb sc Sl? I; IH 

NUMDCR UNlTS PPM F’F’B PPM PPfl PPfl F’C T PF’M PPM PF’M PPll PPH PPM 

<2 0.11 <5n 39 1.1 3.3 < l o  37.0 1<2 A88K-43 3 <lul l  40 <2.2 
K2 A88K-44 6 <inn 340 <0.5 (2 0.23 <bn 170 0.4 1.0 < i n  72.6 
R2 A88K-45 6 <1”l 390 <0.7 <2 0.25 <511 Ihn 0.3 1.4 < i n  84.5 
K2 A88K-46 <2 <inn I ~ Y U  < i . 6  ( 5  <n. i5 <bn 17 n.3 6.3 < i n  W.IJ 
K2 A88K-47 <2 <1110 1118il ~ 1 . 4  <2 (0.13 <50 <10 <n.2 6.6 <111 286. [I 

H2 A88K-48 
K2 A88K-49 
K2 A88K-50 
K2 KE88-12A 
r{2 ~ ~ 8 8 - 1 3 ~  

3 < inn 5nn (0.7 i 6 n  11.211 <sn 12 0.6 7.8 <Ill 16.0 

7 <inn 689 (0.6 <4 11.12 <sn 64 n.9 3.5 <1n 101.0 
4 < l l J l l  81 a . 5  <2 11.11 <5n 130 1.1 1.5 <111 27.0 

<2 <1un 3311 ~ 3 . 5  <2 <n.115 (511 43 1.1 6 . 1 < i n  127.0 

5 < inn 441-1 a . 5  <2 0.12 (50  92 0 . 9  6.2 < i n  79.4 

K2 KE88-lbA < 2  <lrln 92 C0.5 6 o.10 <5n 54 fl.8 2.3 (10 17.0 
R2 KE88-28B 6 <inn 796 (0.6 i n  <r1.05 <5n 33 1.3 5.5 <IU 28.n 

I- 

- 
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H2 A88K-43 
R2 A88K-44 
H2 A88K-45 
R2 A88K-46 4 R2 A88K-47 

<20n 
<200 

<350 
<55n 

<20n 

1 20 <20 242.0 6.8 2 25 <2nn <5nn 600 
4 6 <20 484.0 1.3 5 13 <mn <5r10 46 
3 8 <2n 739.0 2.2 4 22 <2nn <5nn 81 
3 37 <2n 22111.0 11.0 17 <3n <2"1 <2411n 220 
3 3n <20 1810.0 10.0 30 (22 <2nn < i5r in  195 

R2 A88K-48 
U2 A88K-43 
R2 A88K-50 
H2 RE88-12A 
R2 RE88-12R 

< 2 m  <l 2 (211 97.2 1.2 24 9 <21in <5110 57 

<200 <l 14 (20 537.0 3.8 <2 26 <2liO <SO0 260 
<20n <1 5 <20 154.0 1.4 <2 6 <?nfl <5flfl 95 
<2u0 2 6 <20 3811.0 2.2 <2 ii <~IIO <51in 32 

<86n 5 511 <2fl 837.0 12.0 I6 ~ 4 6  <2nn < i r m  1100 

H2 RE88-160 <20n 1 2 <20 04.2 0.6 4 ( 5  <?nn <5nn 12 
H2 RE88-288 < 2 M  1 2 (20 11.6 1.0 7 6 <211fl <5UO 28 












