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Summary __ 

The i3ALD Claim g r o u p  i s  u n d e r l a i n  by  J u r a s s i c .  

. Sirnilkameen q u a r t z  d i o r i t e  which t o  t h e  w e s t  i s  u n c o n f o m a b l y  

o v e r l a i n  by Upper Eocene v o l c a n i c s  and c l a s t i c  s ed imen t s ,  

a s m a l l  o u t c r o p  of Eocene v o l c a n i c s  w a s  a l s o  found t o  t h e  

. n o r t h e a s t .  

The o r i g i n a l  Canadian  O x y  s u r v e y  found stream 

s e d h e n t s  w i t h  u p  t o  8 4  p p m  U and  a G.S.C. water s a m p l e  

c o n t a i n e d  1 . 6  ppb U. 

The d e t a i l e d  s u r v e y  r e p l i c a t e d  t h e s e  r e s u l t s  w i t h  

s t r e a m  s e d j m e n t s  hav ing  up  t o  2 0 0  ppm U i n  t h e  e a s t e r n  

c r e e k  a n d  up t o  105 p p m  U i n  t h e  n o r t h w e s t e r n  creek. S t ream 

w a t e r s  a re  also anomalous b e i n g  u p  t o  9.5 ppb i n  the  e a s t e r n  

creek and  2 .5  ppb i n '  th 'e  n o r t h w e s t  c r e e k .  Heavy m i n e r a l  

samples have  v a l u e s  of 2.5 and  3 . 0  p p m  U ,  t h e s e  r e l a t i v e l y  

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

i m p o r t a n t  i n  t h e  BALD Cla ims .  

-, , .  

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

g e o l o g i c a l  mapping, r o c k  snd  s o i l  geochemica l  s u r v e y s  shou ld  

be c a r r i e d  o u t  o v e r  b o t h  t h e  J u r a s s i c  q u a r t z  d i o r i t e  and 

t h e  Eocene v o l c a n i c  areas. 

Location a n d  A c c e s s  
I_c 

T h e  a r e a s  a r e  l o c a t e d  on  t h e  west s i d e  of t h e  

Okanagan V a l l e y  2 0  km n o r t h  of Kelowna. The sampl ing  a r e a  

c o v e r s  2 3  k m  and  i n c l u d e s  t h e  h e a d w a t e r s  of t r i b u t a r i e s  

of S t e w a r t  Creek f l o w i n g  n o r t h  a n d  Bald  Range Creek  f l o w i n g  

sou th .  

2 

They a r e  located on KTS m a p  s h e e t  8 2 L / 4 E -  
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Access i s  v i a  t h e  T e r r a c e  Mountain Main Logging 

road  which b e g i n s  a t  km 8 of t h e  Bear Lake Main and r u n s  

along t h e  e a s t e r n  margin of t h e  a r e a .  Many secondary b u t  

d r i v e a b l e  logg ing  r o a d s  t u r n - o f f  t h e  T e r r a c e  Main t o  p r o v i d e  

access ' to  o t h e r  p a r t s  of t h e  a r e a .  

Physiography and Vege ta t ion  

R e l i e f  ove r  t h e  area is  6 5 0  m;  main d r a i n a g e  f l o w s  

n o r t h  and south ;  t h e  dominant f e a t u r e  i s  t h e  e a s t - f a c i n g  

s l o p e  of t h e  Okanagan Val ley .  

Large p o r t i o n s  o f  t h e  a r e a  have been clear---cut 

logged but o t h e r w i s e  t h i c k  c o n i f e r o u s  f o r e s t s  c o v e r . t h e  p l a t e a u ,  

The s t e e p e r  s i d e  s l o p e s  a r e  m o r e  open wi th  l i t t l e  unde rb rush  

and w i t h  o c c a s i o n a l  v e r t i c a l  rocky  c l i f f s .  

P rev ious  Work 
7 ,  Canadian Oxy c o l l e c t e d  a t o t a l  of 18  s t ream silt samples  

w i t h i n  Areas  52-53 d u r i n g  t h e  Princeton/Nicky P r o j e c t .  All 

m a j o r  s t r e a m  and t r i b u t a r i e s  w e r e  sampled. The v a l u e s  ranged 

from 2 1 9  t o  84 ppm U w i t h  a background of approximate ly  

20 ppm u. 
One stream silt and w a t e r  sample was col lected 

on  Eald Range Creek by t h e  G . S . C .  d u r i n g  t h e  1 9 7 6  U . R . P .  

survey,  t h e  samples  c o n t a i n e d  6 ppm U and 1.6 ppb U r e s p e c -  

t i v e  l y  . 
Work Completed 

The BALD Claim g r o u p  ( 6 2  u n i t s )  were s t a k e d .  by 

E a s t e r n  A s s o c i a t e s  of Whitehorse,  Y . T .  d u r i n g  t h e  p e r i o d  

June 4-7 ,  1 9 7 8  t o  c o v e r  t h e  anomal i e s  determined f r o m  t h e  

o r l g i n a l  P r i n i c  d a t a .  
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Over t h e  p e r i o d  J u l y  25 and 2 6 ,  t h e  e n t i r e  c r e w  

f" completed a t o t a l  of 8 man-days of work t o  co l lec t  79  

stream and l a k e  s i l ts ,  5 4  stream and l a k e  w a t e r s  and 3 

heavy m i n e r a l  samples. As w e l l ,  H i l l  and Anderson completed 

a limited amount of p r o s p e c t i n g  w i t h  s c i n t i l l o m e t e r s .  A t o t a l  

of 7 r o c k  c h i p  samples w a s  collected for a n a l y s i s .  

Geology a n d  Rock Geochemistry 

The m'a jor i ty  of t h e  area i s  u n d e r l a i n  by i n t r u s i v e s  

of Nelson P l u t o n i c s  s u i t e  of U p p e r  J u r a s s i c  age. TO t h e  w e s t ,  

t h e  i n t r u s i v e s  are o v e r l a i n  by v o l c a n i c s  of t h e  Upper Eocene 

Skaha Formation. Also a s m a l l  o u t c r o p  of amygdaloidal  

a n d e s i t e  w a s  found i n  t h e  n o r t h w e s t  p a r t  of t h e  area. 

The p l u t o n  obse rved  i n  t h e  m o s t  e a s t e r n  p a r t  of t h e  

area i s  a coa r se -g ra ined  b io t i t e ,  hornbl.ende q u a r t z  monzonite 

po rphyry  w i t h  K-spar and p l a g i o c l a s e  phenoc rys t s  up t o  1 c m  

i n  s i z e .  

R a d i o m e t r i c a l l y ,  t h e  q u a r t z  monzonite showed a 

v a r i a t i o n  i n  r e a d i n g s  of 110-145 c p s ,  w h i l e  t h e  v o l c a n i c  r o c k  

was c h a r a c t e r i z e d  by a r e s p o n s e  of 80 cps. All rock  c h i p  

samples c o n t a i n e d  f r o m  less t h a n  0.5 . t o  0.5 ppm U. 

Geochemistry 

Sediments  ( P l a n  1 7 A )  - Sediments  from streams 

d r a i n i n g  J u r a s s i c  q u a r t z  d i o r i t e  i n  t h e  s o u t h e a s t  p a r t  of t h e  

claim group a r e  anomalous i n  U ,  values r ange  from 12-230 ppm. 

Weaker anomalous s t r e a m ' a n d  l a k e  sediment uranium 

v a l u e s  (14-105 p p m )  a r e  p r e s e n t  a l s o  i n  t h e  nor thwes t  corner 

. - 



of t h e  c l a i m  where Upper Eocene v o l c a n i c  and sedimentary 

r o c k s  occur .  

Waters (Plan 17B)  - Stream and l a k e  w a t e r s  i n  t h e  

s o u t h e a s t  sector of t h e  area t e n d  t o  be h igh  i n  uranium 

(2.3-9.5 ppb) , w h i l e  t h o s e  i n  t h e  nor thwes t  are r e l a t i v e l y  

low (0.5-2.5 ppb) . Good c o r r e l a t i o n s  a r e  a p p a r e n t  between 

h i g h  U i n  w a t e r s  (+2 ppb) , a l k a l i n i t y  (pH 7.2-8.0) , s p e c i f i c  

c o n d u c t i v i t y  (+200 m mhos) and HC03 ( + l o 0  mg/l) .  

Heavy Mine ra l s  (P lan  1 7 C )  - T w o  of t h e  heavy mine ra l  

samples f r o m  stream d r a i n i n g  t h e  q u a r t z  d i o r i t e  c o n t a i n  2 . 5  

and 3.0 ppm U.  Because of quenching e f f e c t s  U i n  sample 

13449 cou ld  n o t  be determined w i t h  any degree  of r e l i a b i l i t y ,  

however, a s l i g h t  i n c r e a s e  i n  Ag ( 0 . 2  p p m )  i s  apparent ;  The 

m a j o r  heavy m i n e r a l s  i n  t h i s  sample inc lude :  m a g n e t i t e  (30%) ,  

sphene ( 2 5 % ) ,  pyroxene ( 2 0 % ) ,  a p a t i t e  ( 2 % ) ,  amphibole ( 2 0 % ) ,  

g o e t h i t e  ( 2 % )  and c h l o r i t e  (1%). The provenances of t h e s e  

m i n e r a l s  are Eocene volcanic-sedimentary  rocks  and t h e  

J u r a s s i c  q u a r t z  d i o r i t e .  The main heavy m i n e r a l s  a s s o c i a t e d  

w i t h  q u a r t z  d i o r i t e  (813482 and 13528) ir iclude: magne t i t e  

(20-30%),  sphene ( 2 5 % ) ,  amphibole (25-30%), pyroxene ( 2 0 % )  

and e p i d o t e  ( 5 % ) .  T r a c e s  of b i o t i t e ,  z i r c o n ,  leucoxene, 

g a r n e t ,  k y a n i t e  and f l u o r i t e  a l s o  occur .  

Conclusions 

Sediment and w a t e r  uranium anomalies  occur  over  

J u r a s s i c  q u a r t z  d i o r i t e  i n  t h e  s o u t h e a s t  p a r t  of t h e  area. 

I n c r e a s e s  i n  p H ,  HC03 a n d  c o n d u c t i v i t y  a r e  a s s o c i a t e d  with 

i n c r e a s i n g  U i n  t h e s e  w a t e r s .  



i : , .  
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Sediment U anomal i e s  occur i n  s t reams d r a i n i n g  

Eocene v o l c a n i c  and sedimentary r o c k s  i n  t h e  nor thwes t  sector 

of the  claims. 

Recommendations 

Sys t ema t i c  g e o l o g i c a l  mapping, s o i l  sampling, rock 

geochemis t ry ,  s c i n t i l l o m e t r i c  surveying and p r o s p e c t i n g  should 

be carried o u t  Over t h e  p rope r ty .  

Geo log ica l ly ,  t h e r e  appear .  t o  be t w o  p o t e n t i a l  

t a r g e t s :  1) the  q u a r t z  d i o r i t e  and, 2)  t h e  Eocene v o l c a n i c  

and sed imen ta ry  rocks.  

of BALD 1, 

The l a t t e r ,  which are p r e s e n t  s o u t h  

should  be prospec ted  also. 

Respect u l l y  submit ted,  A 

TORONTO 

March, 1979  

, 



I - - 4 .  1 

/ APPENDIX 1 
Petrography 

SDecimen No. - 52,53-1) (8153) 
/" 

Rock name - a l t e r e d  hornblende b i o t i t e  q u a r t z  m i c r o d i o r i t e  

Minera lom - E s s e n t i a l  - p l a g i o c l a s e  - 60% 
hornblende - 205  
b i o t i t e  (pseudomorphed) - 10% 
q u a r t z  - 5% 

a c c e s s o r y  - sphene 
a p a t i t e  
magnet i te  

secgndar-y - c h l o r i t e  -. 
ca rbona te  
s e r i c i t e  
ep ido  t e  
v- 

D e s c r i p t i o n  - T h i s  rock  i s  medium g r a i n e d ,  hypidiomorphic 
g r a n u l a r ,  w i th  an ave rage  g r a i n  s i z e  o f  about  1 - 2 m m .  
non-porphyr i t i c .  I t  c o n s i s t s  of abundant subhedra t o  anhedra 
of p l a g i o c l a s e ,  i n t e r m i n g l e d  wi th  compact ahhedra  of  hornblende 
and s u b s i d i a r y  b i o t i t e ,  and a low p r o p o r t i o n  of i n t e r s t i t i a l  , 

quar t z .  The rock  shows a moderate deg ree  of a l t e r a t i o n .  
P l a g i o c l a s e  i s  t h e  predominant c o n s t i t u e n t  o f  t h i s  rock .  

I t  forms compact, u s u a l l y  t a b u l a r ,  subhedra and cquid imens iona l  
anhedra which r a n g e s  f r o m  - unzoned t o  q u i t e  s t r o n g l y  - 

. zoned. The composi t ion  i s  abou t  c a l c i c  andes ine  An42, f o r  t h e  
unzoned c r y s t a l s .  The degree  of a l t e r a t i o n  i n  t h i s  rock 
var i e s  a c r o s s  t h e  s e c t i o n .  In  t h e  r e l a t i v e l y  f r e s h  p a r t  o f  
t h e  s e c t i o n  p l a g i o c l a s e  i s  o f t e n  q u i t e  f r e s h  l o o k i n g ,  be ing  
f l ecked  by a l i t t l e  s e r i c i t e ,  o f t e n  mingled wi th  aoine c l i n o z o i s i t e  
o r  ca rbona te .  A t  t h e  more a l t e r e d  s i d e  o f  t h e  s e c t i o n i t h e  
p l a g i o c l a s e ' i s  is  d e n s e l y  impregnzted by a v e r y  f i n e  mixture  o f  
s_cricit_e_,%nd ca-rbonaAe, which may make up as  much as 7 0 5  of t h e  
c r y s t a l .  No K- fe ldspa r  w2s i d e n t i f i e d  i n  t h i s  rock .  
Hornblende forms compact anhedra ,  and o c c s s i o n a l l y  subhedra ,  
which o f t e n  c o n t a i n  i n c l u s i o n s  o f  G l a g i o c l a s e  and b i o t i t e .  
At t h e  r e l a t i v e l y  f r e s h  s i d e  o f  t h e  s e c t i o n  t h e  hornblende i s  
v i r t u a l l y  u n a l t e r e d ,  o c c a s i o n a l l y  c o n t a i n i n g  a l i t t l e  c h l o r i t e  
along i t s  c l e a v a g e s .  -:#%ere t h e  rock i s  more a l t e r e d ,  t h e  
hornblende has been  com-npletely pscudonorphed 5y a SO/JO 
mixture of  c h l o r i t e  and carbonzt9  i n  most c a s e s .  So-7etix:es 
a l i t t l e  r e k a n t  hornblende  i s  v i s i b l e .  By c o n t r z s t ,  t h e  ' 

b i o t i t e  h a s  been comple t e ly  -npseudo?orphed throughout  t h e  s e c t i o n ,  
and i s  now r e 3 r e s e n t e d  by c h l o r i t e ,  o f t e n  i n t e r n i n z l e d  wi th  some 
g r a n u l a r  e p i d o t e .  The b i o t i t e  f l z k e s  were also i n  t h e  f o r m  
of cornpact anhedra ,  u s u a l l y  c l o s e l y  z s s o c i z t e d  w i t h  t h e  - hornblende.  Q u a r t z  o c c u r s  i n  loiv p r o p o r t i o n ,  i n  s ~ a l l  i n t e r s t i t i a l  
znhedra.  There are  a l s o  occzs iona l  s X ~ ~ ~ k s - o Y ~ ~ - r b o n ~ t e ,  
2nd masses of e p i d o t e ,  p r o b b l y  of secondary o r i g i n ,  b u t  n o t  
c l e a r l y  pseudonorphing any  p a r t i c u l a r  ~ l n s = l .  Sxncne, c- i n  r e l a t i v e 1  
l a r g e  rhoxbs ,  i s  a n o t i c e a b l e  accesso ry  n i n e r a l ,  wh i l e  srnall 

I t  i s  

i f -  

_--------.-u--. 

(cor?tlnued o v e r l e a f )  



I I 

L S-Decimen No. - 52,53-4 (con t inued)  

g r a i n s  of magnet i te  a r e  on ly  v e r y  r a r e l y  seen. 
c r y s t a l s  of a p a t i t e  a r e  a modera te ly  common accessory  minera l .  

a v e r y  t h i n  f i l m  of g r a n u l a t e d  r o c k  m a t e r i a l  in te rmingled  
with ve ry  fine gra ined  ca rbona tc .  
u n d u l a t i n g ,  and o f t e n  d i s c o n t i n u o u s ,  ' r i v u l e t s '  of carbonat-e. 

P r i s m a t i c  

The t h i n  s e c t i o n  i s  c u t  a c r o s s  by a f m t u r e  p l ane ,  c o n t a i n i n g  

I t  a l s o  c o n t a i n s  o c c a s i o n a l  



c 
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- M i n e r a l o m . -  phenoc rys t s  - p l a g i o c l a s e  
c l inopyroxene  
amphibole (pseudomorphed) 

# groundmass - p l a g i o c l a s e .  
q u a r t z  
c l inopyroxene  
b i o t i t e  - p o s s i b l y  secondary 
magne t i t e  - -- - 

a p a t i t e  
secondary - s e r i c i t e  

c h l o r i t e  
c-arbonate 
e p i d o t e  

Descr ip t ion- -  T h i s  rock  i s  h i g h l y  p o r p h y r i t i c ,  with abundant 
medium g r a i n e d  p h e n o c r y s t s ,  s e t  i n  a v e r y  f i n e  g ra ined  matrix. 

P l a g i o c l a s e  i s  by f a r  the most common phenocrys t  type ,  
i n  e u h e d r a l  t o  subhedra l  t a b u l a r  c r y s t a l s  which o c c a s i o n a l l y  r each  
up t o  6 mm, b u t  average  around 1-3 mm. 
t y p i c a l l y  unzoned, and have a composi t ion  of  c a l c i c  andes ine ,  
abou t  An4-8. Many o f  them have an ext remely  b l o t c h y  appearance,  
as  a r e s u l t  o f  a l t e r a t i o n ,  which seems t o  have caused a s e p a r a t i n g  
o u t  o f  a t u r b i d  ca lc ic  f r a c t i o n  and a r e l a t i v e l y  c l e a r  a l b i t i c  
f r a c t i o n ,  o f t e n  accompanied by o c c a s i o n a l  q u a r t z  b l ebs .  
The t u r b i d i t y  i s  u s u a l l y  t o o  f i n e  Grained t o  be i d e n t i f i e d ,  
b u t  m o s t  c r y s t a l s  do  c o n t a i n  some i d e n t i f i a b l e  t i n y  f l a k e s  of -  
s e r i c i t e .  Tiny i n c l u s i o n s  of b i o t i t e ,  p robab ly  of secondary 
o r i g i n ,  are  sometimes found w i t h i n  p l a g i o c l a s e  phenocrysts .  
Cl inopyroxene p h e n o c r y s t s  tend  t o  be somewhat s m a l l e r ,  and l e s s  
abundant ,  t han  t h e  p l a g i o c l a s e .  They a r e  euhedra l  t o  subhedra l ,  
sometimes occur  i n  c r y s t a l  c l u s t e r s ,  and a r e  q u i t e  f r e s h ,  t h e  
on ly  a l t e r a t i o n  b e i n g  a s l i g h t  b l u r r i n g  a l o n g  c r a c k s  and c leavages  
which i s  n o t  s u f f i c i e n t l y  w e l l  developed t o  be  i d e n t i f i e d .  
Small amphibole phenoc rys t s  appear  t o  have been o r i g i n a l l y  
q u i t e  abundant ,  p robab ly  i n  s imilar  p r o p o r t i o n s  t o  t h e  
c l inopyroxene .  
by a m a t  of ve ry  Tine c h l o r i t i c  material, of  r a t h e r  v a r i a b l e  
composi t ion ,  u s u a l l y  rimmed by a v a r i e t y  o f  b r o ~ m i s h  green  
c o l o u r  and r e l a t i v e l y  h igh  b i r e f r i n g e n c e ,  which appea r s  t o  
be approaching  a b i o t i t e  i n  coE,posit ion.  

The phenocrys ts  a r e  

These have now been comple t e ly  pseudomorphed 

( con t inued  o v e r l e a f )  
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i - Specimen No. - 5Z,53-5 (cont inued)  
r 

The groundmass i s  ve ry  f i n e  g ra ined ,  with an average  grain 
s i z e  of around 0.1 mm. I t  c o n s i s t s  predominantly of a 
mass of t abular  t o  e l o n g a t e  p l a g i o c l a s e  c r y s t a l s  which are 
t u r b i d  look ing  and f l e c k e d  by t i n y  c r y s t a l s  of s e r i c i t e .  
Q u a r t z  i s  q u i t e  common i n  t h e  ma t r ix ,  making up a b o u t  15% of 
i t ,  i n  t i n y  a n g u l a r .  c r y s t a l s  i n t e r s t i t i a l  t o  t h e  p l a g i o c l a s e .  
Occasional small g r a n u l a r  anhedra of c l inopyroxene are d o t t e d  
through t h e  groundmass in low p ropor t ion ,  and t h e r e  are a l s o  
q u i t e  abundant a l t e r e d  looking  c r y s t a l s ,  which appea r  t o  be 
made up of a mixtureof  b i o t i t e  and c h l o r i t e  which t end  t o  
form e longa te  masses and may p o s s i b l y  r e p r e s e n t  p r e v i o u s  
c r y s t a l s  of  amphibole. 
ep idote  a l s o  occur  i n  t h e  mat r ix ,  and t h e r e  are  a l s o  o c c a s i o n a l  
small i n t e r s t i t i a l  p a t c h e s  o f  c h l o r i t e ,  and very o c c a s i o n a l  
small p a t c h e s  o f  ca rbona te .  
s c a t t e r e d  through t h e  groundmass (about  10%) and o c c a s i o n a l  
small pr isms of a p a t i t e .  K-feldspar  w a s  n o t  i d e n t i f i e d  i n  
t h i s  rock,  a l though  a l i t t l e  could p o s s i b l y  be p r e s e n t  i n  t h e  
groundmass. 

Occasional s m a l l  g r a n u l a r  masses o f - -  - 

Granules of magnet i te  a r e  



SDecimen No. - 52,53-50 (8051) 

Rock name - f r e s h  q u a r t z  monzonite 

Mineralogy - e s s e n t i a l  - K-fe ldspar  - 35% 
p l a g i o c l a s e  - 25% 
q u a r t z  - 20% 
b i o t i t e  - 15% 

sphene 
a p a t i t e  , z i r c o n  

secondary - s e r i c i t e  
c h l o r i t e  
e p i d o t e  

accesso ry  - magnet i te  

- D e s c r i p t i o n  - This  rock i s  medium t o  c o a r s e  g ra ined ,  a l l o t s i o m o r p h i c  
g r a n u l a r .  I t  c o n s i s t s  of a r a t h e r  uneven g ra ined  i n t e r - l o c k i n g  
mosaic  of X-fe ldspar ,  p l a g i o c l a s e  and q u a r t z ,  with s c a t t e r e d  
c l o t s  o f  r e l a t i v e l y  s m a l l  b i o t i t e  f l a k e s .  

I<-feldspar i s  t h e  predominant mine ra l  i n  t h i s  rock. I t  forms 
i i - r e g u l a r i l y  shaped anhedra up t o  a b o u t  5 mm a c r o s s ,  which a r e  I 

t y p i c a l l y  h i g h l y  p e r t h i t i c  and o c c a s i o n a l l y  show mic roc l ine  
twinnifig. The c r y s t a l s  f r e q u e n t l y  have a r a t h e r  s t r a i n e d  
appearznce ,  but are o the rwise  very f r e s h .  Xany o f  t h e  l a r g e r  
c r y s t a l s  c o n t a i n  numerous i n c l u s i o n s  of t h e  o t h e r  rock mine ra l s .  
P l a g i o c l a s e  i s  l e s s  abundant t h a n  K- fe ldspa r ,  and t ends  t o  form 
s x a l l e r  c r y s t a l s  which sonet imes approximate t o  a t a b u l a r  f o r m .  
They o f t e n  show s l i g h t  zoning from c a l c i c  andes ine  t o  i n t e r m e d i a t e  
o l i g o c l a s e t  t h e  average  p l a g i o c l a s e  composi t ion i s  around 
a h e s i n c - o l i g o c l a s e .  
f r e s h ;  a few show some pa tchy  s e r i c i t i s a t i o n .  P l a g i o c l a s e  t e n d s  
t o  have a s l i g h t l y  more t u r b i d  appearance t h a n  K-feldspar .  
Q u a r t z  occurs  i n  i r r e g u l a r i l y  shaped anhedra o f  very  v a r i a b l e  s i z e .  
Often s e v e r a l  c r y s t a l s  occur  t o g e t h e r .  The q u a r t z  i n  t h i s  rock 
has a very s t r o n g l y  s t r z i n e d  appearance.  I n  some c a s e s  t h e  c r y s t a l s  
hzve a c t u a l l y  r u p t u r e d .  3 i o t i t e  forms c l o t s  of r e l a t i v e l y  small, 
r a t h e r  ragzed,  f l a k e s .  These a r e  most ly  q u i t e  f r e s h ,  b u t  some 
f l a k e s  show s l i g h t  c h l o r i t i s a t i o n  a l o n g  c leavages .  
Accessory arnounts of  magnet i te ,  i n  s m a l l  compact g r a i n s ,  
t e n d  t o  be a s s o c i a t e d  wi th  t h e  b i o t i t e ,  as  do s m a l l e r  amounts of 
sphene 2nd a F a t i t e .  A few s m a l l  c r y s t a l s  of e p i d o t e  were noted 
z s s o c i a t e d  with magnet i te .  

!6ost p l a g i o c l a s e  c r y s t a l s  a r e  q u i t e  
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APPENDIX 3 

G U I D E  TO THE STATISTICAL REPORT 

1. LIST OF VALUES AND RANK.  
T h e  Sample Number is f o l l o w e d  b y  t h e  measured a n a l y t i c a l  v a l u e  
and  $ Rank for e a c h  e l e m e n t  or parameter.  For measured  v a l u e s  
below t h e  d e t e c t i o n  l i m i t ,  t h e  a s s i g n e d  v a l u e  is 1/2 of t h e  
d e t e c t i o n  l i m i t .  A - s i g n  i n d i c a t e s  t h a t  no  a n a l y t i c a l  v a l u e  
is a v a i l a b l e .  The  number of s a m p l e s  w i t h  v a l u e s  f o r  a g i v e n  
e l e m e n t  is g i v e n  a t  t h e  end of t h e  t a b l e .  
The  Rank s p e c i f i e s  t h e  p o s i t i o n  of t h e  c o r r e s p o n d i n g  measured  
v a l u e  i n  a s e q u e n c e  f rom t h e  h i g h e s t  t o  t h e  l o w e s t  v a l u e s ;  
i t  is g i v e n  i n  % of t h e  number of v a l u e s  f o r  t h a t  e l e m e n t  t o  
t h e  n e a r e s t  i n t e g e r .  For example i f  t h e r e  are  55 samples ,  
a l l  v a l u e s  be low d e t e c t i o n  are  r a n k e d  100 ( t h e r e  are no  lower 
v a l u e s ) .  The h i g h e s t  v a l u e  is r a n k e d  2 (1 sample is 2% of 55) 
M i s s i n g  v a l u e s  a re  g i v e n  0 r a n k .  

2 .  STATISTICAL SUMMARY TABLE. 
For Elemen t  E w i t h  N v a l u e s  

a) A R  ( A r i t h m e t i c )  MEAN: MA=z=.- 1 C E  
N 

b) STD DEV ( S t a n d a r d  D e v i a t i o n )  : - S D a [ m  
N - 1  

d )  LN DEV ( D e v i a t i o n  o f  t h e  L o g a r i t h m s ) :  

I n  t h e  f o r m u l a s  I n  i n d i c a t e s  t h e  N a t u r a l  L o g a r i t h m ,  Exp t h e  
e x p o n e n t i a l  f u n c t i o n .  



A - 2  

The Geometric Mean and L o g a r i t h m i c  D e v i a t i o n  a re  e x p r e s s e d  
i n  t h e  same m e a s u r i n g  u n i t s  as t h e  c o r r e s p o n d i n g  a r i t h m e t i c  
parameters. 

e) The RANGE g i v e s  t h e  Minimum and Maximum v a l u e s  

.f) SMPLS is t h e  t o t a l  number of samples w i t h  v a l u e s  f o r  t h e  
e l e m e n t  ( i n c l u d i n g  below d e t e c t i o n )  

g) < DET LIM i n d i c a t e s  how many of t h e  sample v a l u e s  are below 
t h e  d e t e c t i o n  l i m i t .  

3. 

4 .  

5. 

DEVIATIONS FROM THE MEANS. 
The  t ab l e  g i v e s  t h e  VALUE of t h e  MEAN and a t  1 and 2 d e v i a t i o n s  
be low and above t h e  mean. The  % i n d i c a t e s  t h e  RANK of s u c h  
v a l u e ,  or what  p e r c e n t a g e  of t h e  measured v a l u e s  would b e  
above i t .  The d e v i a t i o n s a r e  g i v e n  for  b o t h  t h e  A r i t h m e t i c  
(ARITH) and L o g a r i t h m i c  (LOG) parameters.  A l l  V a l u e s  are 
e x p r e s s e d  i n  t h e  same m e a s u r i n g  u n i t s .  
Example.  G i v e n  MA = 10.0 ppm 

SD = 15.0 ppm 
MG 7 .0  I n  (MG) 1 . 9 5  
LD 2 . 0  I n  (LD) = 0 . 6 9  

F o r  Mean + 2 DEV 
A R I T H  - VALUE is 10 + 2 x 15 = 40 ppm 
LOG - VALUE is Exp I n  (MG) + 2 x I n  (LD) = Exp ( 3 . 3 3 )  = 28 ppm 3 

r 

The LOG v a l u e  c o u l d  a l s o  be computed d i r e c t l y  i n  t r u e  u n i t s :  

v = MG x ( L D ) ~  = 7 x 4 = 2s 

HISTOGRAM AND CUWLATIVE FREQUENCY. 
The  INTERVAL l i m i t s  v a l u e s ,  t h e  number of SAMPLES i n  each i n t e r v a l  
and t h e  C u m u l a t i v e  F requency  are p r i n t e d .  The s c a l e d  B a r  Diagram 
(****) i l l u s t r a t e  t h e  number of samples i n  t h e  i n t e r v a l .  
The + p l o t s  t h e  C u m u l a t i v e  F r e q u e n c y  C u r v e ,  r i s i n g  t o  100% a t  
t h e  r i g h t .  The Number of S a m p l e s ,  t h e  number be low t h e  d e t e c t i o n  
l i m i t  and t h e  Minimum and Maximum v a l u e s  are shown i n  t h e  l a s t  
l i n e .  

CORRELATION COEFFICIENTS. 
The  t a b l e  c o n s i s t s  of c e l l s  f o r  p a i r s  of e l e m e n t s .  I n  e a c h  
c e l l  t h e  f i r s t  v a l u e  is t h e  L i n e a r  C o r r e l a t i o n  C o e f f i c i e n t  
f o r  t h e  p a i r .  The  s e c o n d  l i n e  is t h e  r a n g e  of t h e  l e v e l  of 
s i g n i f i c a n c e ;  i t  i n d i c a t e s  t h e  % p r o b a b i l i t y  t h a t  t h e  
c o r r e l a t i o n  is d u e  t o  c a u s e s  o t h e r  t h a n  random m e a s u r i n g  
e r r o r s  and is computed by a m o d i f i e d  S t u d e n t - t  t e s t  a t  t h e  
50, 60, 80 ,  90, 95 and 99% l e v e l s . .  
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A 0-50 range  means t h a t  t h e r e  is b e t t e r  t h a n  50% chance t h a t  
t h e  c o r r e l a t i o n  is caused by random e r r o r s .  
A 99-** r a n g e  means t h a t  t h e r e  is less t h a n  1% p r o b a b i l i t y  
t h a t  e r r o r s  c a u s e  t h e  c o r r e l a t i o n ,  o r  t h a t  t h e r e  is bet ter  
than  99% c e r t a i n t y  t h a t  t h e  c o e f f i c i e n t  r e f l e c t s  t h e  t r u e  
behaviour  of t h e  d a t a .  
The t h i r d  v a l u e  i n  t h e  ce l l  i n d i c a t e s  t h e  number of samples  
i n  t h e  p a i r ,  i n c l u d i n g  v a l u e s  below d e t e c t i o n .  

For N p a i r s  o f  elementsX and Y w i t h  means X and Y and 
d e v i a t i o n s  SX and sY, t h e  c o r r e l a t i o n  c o e f f i c i e n t  R is 

- - 

R = Z X Y  - N %? 
N . SX . SY 

6 .  SCATTERGRAM AND L I N E A R  R E G R E S S I O N .  
For s e l e c t e d  p a i r s  of e lements  t h e  v a l u e s  a r e  p l o t t e d  i n  t h e  
s c a t t e r g r a m  u s i n g  l o g a r i t h m i c  scales on bo th  a x e s ;  t h e  l a b e l s  
are i n  t r u e  measuring u n i t s .  A n  * i n d i c a t e s  one  o c c u r r a n c e  
of a p a i r  of v a l u e s ,  a 2 is f o r  two p a i r s  a t  t h e  s a m e  p o s i t i o n ,  
3 for three pa i r s ,  e t c .  up t o  9. For t e n  or more pa i r s  a + 
is used .  
The l i n e a r  r e g r e s s i o n  is computed assuming e r r o r s  i n  both  
e lements ,  t h u s  t h e  f i t  m i n i m i z e s  t h e  sum of t h e  d i s t a n c e s  
from t h e  o c c u r r a n c e s  t o  t h e  r e g r e s s i o n  l i n e .  
Two p o s s i b l e  f i t s  r e s u l t ,  t h e  more l o g i c a l  be ing  shown by 
t h e  r e g r e s s i o n  l i n e .  
The l a s t  l i n e  i n  t h e  page s p e c i f i e s  t h e  number of s e t s  of 
pa i r s  p l o t t e d ,  t h e  a d d i t i o n a l  number of v a l u e s  f o r  each 
element below t h e  d e t e c t i o n  l i m i t  ( n o t  p l o t t e d ) ,  t h e  l i n e a r  
c o r r e l a t i o n - c o e f f i c i e n t  f o r  t h e  p l o t t e d  v a l u e s  and t h e  
pe rcen tage  of t h e  v a l u e s  w h i c h  can be p r e d i c t e d  f r o m  t h e  
c o r r e l a t i o n .  
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