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Summary 

The CLARK C l a i m s  have f avourab le  g e o l o g i c a l  s e t t i n g  

wi th  Eocene c las t ic  Springbrook sediments  l y i n g  under a capping 

of Eocene Marron v o l c a n i c s  and s i t u a t e d  above J u r a s s i c  g r a n i t i c  

rocks.  

I n  t h e  southwes t  c o r n e r  of t h e  CLARK C l a i m s  t h i s  

f avourab le  g e o l o g i c a l  s e t t i n g  i s  a s s o c i a t e d  w i t h  anomalous ~ 

sp r ing  and l a k e  sed iments ,  v a l u e s  r ange  up  t o  35 ppm U. 

Water samples from t h i s  area are a l so  anomalous, 2.2-3.0 ppb. 

These w a t e r  samples a l s o  have r e l a t i v e l y  l o w  s p e c i f i c  conduc- 

t i v i t y  (85-520 m.  mho) and b i c a r b o n a t e  c o n t e n t  (19.5-1r43 mg/1) 

sugges t ing  t h e s e  v a l u e s  are r e l a t e d  t o  bedrock enhancement 

r a t h e r  t h a n  t o  changed environmental  c h a r a c t e r i s t i c s .  

., 

I '  

D e t a i l e d  r a d i o m e t r i c  p r o s p e c t i n g  and g e o l o g i c a l  

mapping t o g e t h e r  w i t h  s o i l  and rock  geochemistry should be 

c a r r i e d  o u t  over t h e  CLARK Claims w i t h  special emphasis on 

t h e  S W  co rne r .  

O f f  t h e  a c t u a l  c l a im area, heavy m i n e r a l  samples 

have anomalous v a l u e s  i n  g o l d  and s i l v e r  i n  one area and t i n  

and t u n g s t e n  i n  ano the r .  These anomalies  can  be checked o u t  

t o  source  by f u r t h e r  panning. 

Sediment and w a t e r  uranium anomalies  o c c u r r i n g  i n  : 

t h e  s o u t h e a s t e r n  p a r t  of P l a n s  7A-D are c o n t a i n e d  w i t h i n  t h e  

MAR Claims. 





c 
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Locat ion and A c c e s s  

The c e n t r e  of A r e a  1 6  i s  l o c a t e d  22 k m  w e s t  of t h e  
2 

c i t y  of P e n t i c t o n ,  and c o v e r s  an  area of 60  km on NTS m a p  

s h e e t  8 2E/SW. 

A c c e s s  i s  v i a  t h e  Apex Mountain s k i  road from 

P e n t i c t o n .  

provided  by t w o  old logg ing  r o a d s  ex tending  off t h e  main paved 

roads .  There  are few r o a d s  p rov id ing  access t o  t h e  sou the rn  

h a l f  of A r e a  1 6 ,  however, one m a j o r  logging road  which roughly  

f o l l o w s  Yellowhawke Creek l e a d s  t o  t h e  extreme southern  edge 

of t h e  area. 

Easy access t o  t h e  n o r t h e r n  p a r t  of A r e a  1 6  is 

- Physiography and V e g e t a t i o n  

R e l i e f  o v e r  t h e  area i s  1000 m and c o n s i s t s  of 

d e e p l y  i n c i s e d  stream v a l l e y s  c u t t i n g  h igh  p l a t e a u s .  The 

v a l l e y  s l o p e s  are open t o  modera t e ly  f o r e s t e d  w i t h  l i t t l e  or 

no  underbrush.  However, t h e  stream v a l l e y  bottoms are t h i c k l y  

v e g e t a t e d  and c o n t a i n  abundant  d e a d f a l l .  Numerous logg ing  

b l o c k s  w i t h i n  t h e  area have been clear c u t .  

P rev ious  Work 

A t o t a l  of 23 stream s i l t  samples w e r e  c o l l e c t e d  

w i t h i n  A r e a  1 6  d u r i n g  t h e  Princeton/Njcky ,program. The uranium 

v a l u e s  ranged from 3 . 1  t o  4 6 . 9  ppm U w i t h  a ba-ckground of 6 . 6  ppm 

The G.S.C. c o l l e c t e d  6 stream s i l t  and w a t e r  samples 

d u r i n g  t h e i r  1 9 7 6  r e g i o n a l  sampling program. Values  ranged 

f r o m  2.9 t o  8 .1  ppm U i n  t h e  s i l t s  and from 0 . 0 5  t o  8.9 ppb 

U i n  w a t e r s  of pH 6.8 t o  8.2. 

There was also ev idence  of a t  l e a s t  t w o  p r e v i o u s  

sampling su rveys  hav ing  been c a r r i e d  o u t  by o t h e r  o p e r a t o r s  

approximate ly  2-3 y e a r s  ago. 



Work Completed 

During t h e  p e r i o d  July 10-12 ,  1978, t h e  e n t i r e  

Canadian Oxy c r e w  completed stream and l a k e  s i l t ,  wa te r  and 

heavy m i n e r a l  sampling w i t h i n  Area 1 6  t o  , to ta l  15 man-days of 

work. 

and l a k e  w a t e r  samples  and 6 heavy m i n e r a l  samples w e r e  

' A  t o t a l  cf 160 stream and l a k e  s i l t  samples,  1 4 0  stream 

c o l l e c t e d .  A s  w e l l ,  H i l l  completed g e o l o g i c a l  mapping and 

r o c k  c h i p  sampling 017er t h e  n o r t h e r n  p a r t  of A r e a  1 6 ,  A t o t a l  

of 13  rock  c h i p  s a m p l e s  w e r e  c o l l e c t e d .  

Dur ing '  t h e  p e r i o d  June 1 7 - 2 1 ,  1978, t h e  CLARK Claim 

group w e r e  s t a k e d  t o  cove r  t h e  o r i g i n a l  uranium geochemical 

s t ream anomal i e s  a s  w e l l  a s  cove r  t h e  a r e a  of f a v o u r a b l e  

geology a s  much as  p r i o r  s t a k i n g  pe rmi t t ed .  A t o t a l  of '87 

u n i t s  w e r e  s t a k e d  by E a s t e r n  A s s o c i a t e s  Ltd. of Whitehorse,  
'I 

Y . T .  

Geoloqy and Rock Geochemistry 

Eocene v o l c a n i c s  and sed imen t s  of t h e  Marron and 

Springbrook Format ion  o v e r l i e  Midd3.e t o  Upper J u r a s s i c  

i n t r u s i v e s  w i t h i n  A r e a  16 .  A s  w e l l ,  o l d e r  g r e e n s t o n e s ,  lime- 

stones,  c h e r t s  and a r g i l l i t e s  of t h e  Shoemaker and Independence 

Formations of presumed Permian a g e  u n d e r l i e  t h e  S W  p a r t  of 

Area 16 .  

Vo lcan ic  members, examined d u r i n g  t h e  r e c e n t  survey ,  

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

phenoc rys t s  c h a r a c t e r i z e d  by a s c i n t i l l o m e t e r  r e s p o n s e  of 

150-200 cps. R o c k  chI'.p samples w e r e  found t o  c o n t a i n  0.5 t o  

1.0 ppm U. The l n t r u s i v e  r o c k s  v a r y  from c o a r s e - g r a i n e d  

b i o t i t e  ho rnb lende  g r a n o d i o r i t e s  t o  q u a r t z  monzoni tes .  Outcrops 
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g e n e r a l l y  had s c i n t i l l o m e t e r  r ead ings  of 1 0 0  t o  1 3 0  

cps, b u t  c h i p  samples w e r e  found t o  c o n t a i n  up  t o  2 .5  ppm U. 

Geochemistry 

Sediments  (P lan  7A) - One l a k e  sediment and 11 stream 

sediments i n  t h e  southwes t  corner of t h e  c l a ims  c o n t a i n  

g r e a t e r  t h a n  5 p p m  U. T e r t i a r y  v o l c a n i c s  and sed iments  

o v e r l i e  J u r a s s i c  q u a r t z  d i o r i t e .  . 

Two weakly anomalous samples c o n t a i n i n g  5.5 and 6 

ppm U are p r e s e n t  i n  a s m a l l  c r e e k  i n  t h e  sou the rn  p a r t  of 

t h e  a r e a ,  Eocene v o l c a n i c s  u n d e r l i e  t h e  stream. The anomaly 

a c t u a l l y  forms p a r t  of Area 1 5  and it i s  covered by t h e  MAR 

Claims. e 

A t h i r d  sediment  anomaly occur s  i n  t h e  n o r t h w e s t e r n  

p a r t  of t h e  area where 4 samples ranging frsom 7 t o  20 pprn U 

occur i n  sed imen t s  from a s t r e a m  d r a i n i n g  J u r a s s i c  q u a r t z  

d io r  i t e  . 
A l a k e  sediment  anomaly ( 1 0 4 4 4 - 9  ppm U) i s  p r e s e n t  

o f f  t h e  e a s t  s i d e  of t h e  claims where Eocene v o l c a n i c s  (Marron 

Formation) occur .  

I n  t h e  n o r t h  p a r t  of t h e  c l a ims  sample 1 0 5 8 4  c o n t a i n s  

4 8  ppm U,  a nea rby  o u t c r o p  of T e r t i a r y  v o l c a n i c s  r e g i s t e r e d  

230 cps ,  however it c o n t a i n s  o n l y  0.5 ppm U. 

Uranium i n  sed iments  c o r r e l a t e s  best w i t h  uranium 

i n  heavy m i n e r a l s  i n d i c a t i n g  p a r t i c u l a t e  t r a n s p o r t  of s o m e  of 

. t h e  uranium i n  t h e  stream systems of t h e  area. 

W a t e r s  ( P l a n  7B) - Good U w a t e r  anomal ies  (6.3-12.1 

ppb U )  occur  i n  a stream d r a i n i n g  t h e  MAR Claims i n  t h e  sou th -  

e a s t e r n  p a r t  of t h e  area. Another water  anomaly (2-1-5  ppb U) 

occurs  off  t h e  eas t  s i d e  of t h e  CLARK Claims; and i n  t h e  south-  

- 
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w e s t  c o r n e r  of t h e  CLARK Claims 7 water  samples c o n t a i n  2.2 

t o  3 ppb U. 

(Marron Formation)  under  which T e r t i a r y  c o n t i n e n t a l  sed iments  

(Springbrook Formation)  are p resen t .  

A l l  these areas a r e  u n d e r l a i n  by T e r t i a r y  v o l c a n i c s  

. .  

Waters f r o m  t h e  f i r s t  t w o  areas g e n e r a l l y  a r e  a l k a l i n e ,  

a l so  t h e y  have  h i g h  c o n d u c t i v i t y  (+400 m mho) and H C 0 3  

t h e  anomalous w a t e r s  from t h e  southwest  c o r n e r  of t h e  CLARK 

(+120 mg/l) 

C l a i m s  have  r e l a t i v e l y  lower c o n d u c t i v i t y  (85-520 m mho) 

and HC03 (19.5-143 mg/l) .  

C o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  stream w a t e r s  show 

t h a t  ' t h e r e  are s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  between U ,  

However, n o t  a l l  a l k a l i n e  w a t e r s  pH, c o n d u c t i v i t y  and HCO 

w i t h  h i g h  c o n d u c t i v i t y  and HCO c o n t a i n  anomalous amounts of 

U (e.g. w a t e r s  from t h e  southwes tern  p a r t  o f  A r e a  1 6 ) .  ' 

3 '  

3 

Heavy Minera ls (P1an  7 C )  - I n  t h e  southwes t  p a r t  of 

t h e  area s a m p l e  10519 c o n t a i n s  200  ppb Au and 1 ppb A g .  The 

stream h e r e  d r a i n s  Permian v o l c a n i c s ,  c h e r t s ,  t u f f s  and 

l i m e s t o n e  t h a t  are c u t  by t w o  f a u l t s  which t r e n d  n o r t h  and 

nor thwes t .  M i n e r a l o g i c a l l y  t h e  'sample c o n t a i n s  3 0% c h l o r i t e ,  

1 0 %  p y r i t e  and 5% l imon i t e .  Also, v a l u e s  of 40-60  ppb Au 

are p r e s e n t  i n  t w o  samples i n  t h e  c e n t r e  p a r t  of t h e  area, 

one of t h e s e  samples  (10661)  c o n t a i n s  1 0  ppm W. Dykes of 

d i o r i t e  ( J u r a s s i c )  c u t  Permian sed iments  upstream from t h i s  

sample. A l s o ,  a v a l u e  o f  1 2  ppm W i s  p r e s e n t  i n  a heavy 

m i n e r a l  c o n c e n t r a t e  (#13849) from a s m a l l  stream on t h e  n o r t h  

s i d e  of S h a t f o r d  Creek where t h e  stream d r a i n s  J u r a s s i c  d i o r i t e .  

One t i n  anomaly (32 ppm) i s  p r e s e n t  i n  a sample 

(#10430) f r o m  S h a t f o r d  Creek, t h i s  sample c o n t a i n s  u p  t o  3 0 %  

b io t i t e .  S i n c e  no  c a s s i t e r i t e  i s  p r e s e n t  i n  t h e  sample, t h e  



t i n  i s  probably c o n c e n t r a t e d  i n  t h e  b io t i te .  The source  of 

t h e  t i n  i s  upstream where J u r a s s i c  g r a n i t i c  rGcks i n t r u d e  

Permian sedimentary and v o l c a n i c  rocks .  Add i t iona l  heavy 

m i n e r a l  sampling would have t o  be. done up Sha t fo rd  Creek t o  

l o c a l i z e  t h e  s o u r c e  area. 

Major heavy m i n e r a l s  d e r i v e d  from t h e  T e r t i a r y  

v o l c a n i c s  inc lude :  m a g n e t i t e ,  pyroxene and amphibole. Magnet i te ,  

pyroxene, amphibole, c h l o r i t e ,  e p i d o t e  and a p a t i t e  are d e r i v e d  

f r o m  t h e  Permian v o l c a n i c s  and sediments  wh i l e  t h e  J u r a s s i c  

i n t r u s i v e s  c o n t r i b u t e  m a g n e t i t e ,  pyroxene, amphibole, a p a t i t e  

and sphene. 

The h i g h e s t  uranjum v a l u e  (2.5 ppm U )  i n  t h e  heavy 

m i n e r a l  c o n c e n t r a t e s  c c m e s  f r o m  sample 1 0 4 1 4  i n  C la rk  Creek, 

t h i s  sample also c o n t a i n s  t h e  h i g h e s t  sphene c o n t e n t  ( 5 % ) .  The 

ur-anium p robab ly  is  a s s o c i a t e d  w i t h  t h e  sphene. 

Conclusions 

Water and sediment  uranium a n o m a l i e s  i n  t h i s  area 

are de r ived  from T e r t i a r y  v o l c a n i c s  .and sedimentary rocks .  

J u r a s s i c  q u a r t z  d i o r i t e  a l s o  c o n t r i b u t e  uranium t o  t h e  stream 

sediments.  
/ 

High pH, H C 0 3  and s p e c i f i c  c o n d u c t i v i t y  i n  stream 

w a t e r s  c o r r e l a t e  w i t h  a n o m a l i e s  i n  uranium. 

A heavy m i n e r a l  s a m p l e  from a stream d r a i n i n g  f a u l t e d  

Permian sed imentary  and  v o l c a n i c  r o c k s  i s  anomalous i n  gold .  

Recommendat i o n s  

Geochemical s o i l  sampling,  p r o s p e c t i n g ,  s c i n t i l l o m e t e r  

work, g e o l o g i c a l  mapping and rock  geochemistry should be 



s y s t e m a t i c a l l y  c a r r i e d  o u t  over t h e  southwest p a r t  of t h e  

CLARK C l a i m s  where above normal va lues  f o r  uranium occur  i n  

sediments  and w a t e r s  of streams dra in ing  T e r t i a r y  v o l c a n i c  

and sed imentary  rocks .  

A stream sediment anomaly i n  T e r t i a r y  v o l c a n i c  

t e r r a i n  i n  t h e  n o r t h  p a r t  of t h e  c la ims  should be prospected.  

Add i t iona l  heavy mineral  sampling should be done 

upstream from t h e  go ld  anomaly (sample #10519) found i n  t h e  

south  pa r t  of t h e  area where f a u l t e d  Permian v o l c a n i c s  and 

sedimentary rocks occur.  

Respec t fu l ly  submitted,  

A 

TORONTO 

November, 1 9 7 8  

\ 
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APPENDIX 1 

Petrography 

Specimen No. 16-54 (8015) 

- Rock name - f r e s h  hornblende b i o t i t e  gTanod io r i t e  

M i n e r a l o m  - e s s e n t i a l  - 

a c c e s s o r y  - 

secondary  - 

p l a g i o c l a s e  - 40% 
K-fe ldspar  - 15% 
q u a r t z  - 20% 
hornblende - 10% 
b i o t i t e  - 10% 
magne t i t e  
sphene 
a p a t i t e  
z i r c o n  
s e r i c i t e  
c h l o r i t e  
e p i d o t e  group mine ra l s  

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  a s l i g h t  tendency towards a p o r p h y r i t i c  t e x t u r e .  
The g r a i n  s i z e  i s  r a t h e r  uneven, b u t  ave rages  around 1-2 mm. 
However, v e r y  o c c a s i o n a l  p l a g i o c l a s e  c r y s t a l s  r each  up t o  abou t  
7 mm i n  l e n g t h  
There i s  no d i s t i n c t  b reak  i n  s i z e  between phenoc rys t s  and mat r ix .  
The rock  c o n s i s t s  e s s e n t i a l l y  o f  subhedra l ,  t a b u l a r ,  c r y s t a l s  
of p l a g i o c l a s e ,  and s c a t t e r e d  anhedra  o f  b i o t i t e  and hornblende,  
surrounded by i n t e r s t i t i a l  c r y s t a l s  of  q u a r t z  and K-feldspar .  
The r e s u l t  i s  an i n t e r l o c k i n g  m o s a i c  t e x t u r e .  

P l a g i o c l a s e  i n  t h i s  rock  i s  t h e  predominant minera l .  
I t  forms t a b u l a r  subhedra ,  and anhedra ,  which are  t y p i c a l l y  
zoned. The zoning p a t t e r n s a r e  o f t e n  q u i t e  complex. 
Zoning r a n g e s  from a c o r e  of l a b r a d o r i t e - a n d e s i n e  ( abou t  An 0) 
t o  a r i m  of  s o d i c  o l i g o c l a s e .  
v i r t u a l l y  f r e s h  t o  modera te ly  a l - k r a d ,  t h e  a l t e r a t i o n  o f t e n  f o l l o w i i n ;  
t h e  zonal  p a t t e r n s .  The a l t e r a t i o n  c o n s i s t s  of a mixture  of 
v e r y  f i n e  g r a i n e d  s e r i c i t e ,  i n t e r m i n g l e d  wi th  s u b s i d i a r y  
c l i n o z o i s i t e ,  and w i t h  o c c a s i o n a l  g r a n u l a r  c r y s t a l s  of  ep ido te .  
The a l t e r a t i o n  t e n d s  t o  be c o n c e n t r a t e d  i n  t h e  c r y s t a l  c o r e s ,  
i n  m o s t  c a s e s .  Occas iona l ly  t h e r e  i s  ve ry  s l i g h t  development 
o f  myrmekite, where p l a g i o c l a s e  a b u t s  on to  K-feldspar .  
Q u a r t z  c r y s t a l s  o c c u r  as s m a l l  i n t e r s t i t i a l  anhedra,  of v e r y  
i r r e g u l a r  shape. 
K-feldspar  a l s o  o c c u r s  i n  s m a l l  i n t e r s t i t i a l  anhedra,  which 
are v e r y  f r e s h .  They o f t e n  c o n t a i n  s m a l l  i n c l u s i o n s  of t h e  
o t h e r  rock mine ra l s .  K-fe ldspar  i s  sometimes ve ry  s l i g h t l y  
p e r t h i t i c ,  and v e r y  o c c a s i o n a l l y  shows mic roc l ine  twinning. 
B i o t i t e  t e n d s  t o  form compact anhedra  which tend t o  be a s s o c i a t e d  
i n  l o o s e  a g g r e g a t e s  wi th  o t h e r  b i o t i t e  and hornblende c r y s t a l s .  
B i o t i t e  c r y s t a l s  are  u s u a l l y  f r e s h ,  b u t  some show s l i g h t  
a l t e r a t i o n  t o  c h l o r i t e .  Hornblende c r y s t a l s ,  by c o n t r a s t ,  
t e n d  t o  be r a t h e r  ragged ,  and f a i r l y  s m a l l .  They a r e  ve ry  f r e s h .  

i n d i c a t i n g  a tendency to f o r m  phenocrys ts .  

P l a g i o c l a s e  c r y s t a l s  range  ?ram 

They a r e  t y p i c a l l y  s l i g h t l y  s t r a i n e d .  

’ ( con t inued  o v e r l e a f )  
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Specimen No. - 16-54 (con t inued)  

They sometimes c o n t a i n  i n c l u s i o n s  of c h l o r i t i s e d  b i o t i t e ,  
o r  o f  s m a l l  p l a g i o c l a s e  c r y s t a l s .  
magne t i t e  and sphene tend  t o  be  c l o s e l y  a s s o c i a t e d  wi th  t h e  
fe r romagnes ian  mine ra l s .  

/ 
Accessory amounts of 

~ 

Although m o s t  o f  t h e  t h i n  s e c t i o n  i s  more o r  l e s s  
homogeneousI t h e r e  i s  a s m a l l  p a t c h ,  abou t  4 mm a c r o s s ,  
which h a s  a similar mineralogy b u t  which i s  d i s t i n c t l y  f i  
g r a i n e d ,  w i th  an  average  grain of  about  0 .2  - 0.5 mm. 
In  t h i s  a r e a  t h e  p l a g i o c l a s e  c r y s t a l s  t end  t o  be equidime 
anhedra,  r a t h e r  t h a n  t h e  t a b u l a r  subhedra u s u a l l y  found i 
t h e  main p a r t  of t h e  rock.  

n e r  

‘ns  i o n a l  
.n 

.- . 

. .  
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Specimen No. - 16-55 (8016) 

Rock name - p o r p h y r i t i c  pyroxene, K-fe ldspar ,  andes ine  

Mineralogy - p h e n o c r y s t s  - p l a g i o c l a s e  
c l inopyroxene  
K - f  e l d s p a r  
b i o t i t e  

b i o t i t e  
magne t i t e  
c h l o r i t e  
c l inopyroxene  
a p a t i t e  

groundmass - p l a g i o c l a s e  

v e s i c l e s  - z e o l i t e s  

c D e s c r i p t i o n  - T h i s  rock  is h i g h l y  p o r p h y r i t i c ,  w i th  v e r y  
abundant medium g r a i n e d  phenoc rys t s  o f  p l a g i o c l a s e ,  o c c a s i o n a l  
large phenoc rys t s  o f  K- fe ldspa r ,  and r e l a t i v e l y  s m a l l  and s p a r s e  
phenoc rys t s  of  c l inopyroxene ,  s e t  i n  a v e r y  f i n e  g r a i n e d  and 
l a r g e l y  f e l d s p a t h i c  groundmass. 

The p l a g i o c l a s e  phenoc rys t s  a r e  extremely abundant ,  and up 
t o  about  7 mm long .  They are t y p i c a l l y  euhedra l  t o  s u b h e d r a l ,  
t a b u l a r ,  and o f t e n  show some zoning. Owing t o  t h e i r  a l t e r a t i o n ,  
and l a c k  of s u i t a b l e  twinning,  it w a s  n o t  p o s s i b l e  t o  e s t i m a t e  
t h e i r  composi t ion.  The p l a g i o c l a s e  phenoc rys t s  are covered by 
a network of c r i s s  c r o s s i n g ,  u n d u l a t i n g ,  c r a c k s  u s u a l l y  f i l l e d  
by a ve ry  f i n e  g r a i n e d ,  b r i g h t  y e l l o w i s h  brown, c h l o r i t i c  
material. I n  some c a s e s  t h e  c h l o r i t e  cove r s  abou t  two t h i r d s  
of t h e  c r y s t a l .  Although it u s u a l l y  f i l l s  c r a c k s  through t h e  
c o r e s  of t h e  c r y s t a l s ,  i n  some c r y s t a l s  t h e  c h l o r i t e  r i m s ,  and 
p e n e t r a t e s  t h e  c r y s t a l  marg ina l ly .  Other c r y s t a l s  c o n t a i n  
a c o l o u r l e s s ,  i s o t r o p i c ,  material  i n s t e a d  of o r  i n  a d d i t i o n  t o  
t h e  ye l lowish  c h l o r i t e .  Th i s  c o l o u r l e s s  m a t e r i a l  i s  p robab ly  
a n o t h e r  form of c h l o r i t e .  The p l a g i o c l a s e ,  between t h e  a l t e r a t i o n  
f i l l e d  c r a c k s ,  is  u s u a l l y  c l e a r  and f r e s h  look ing ,  b u t  some 
c r y s t a l s  have a r a t h e r  b l o t c h y  appearance.  
c o n t a i n s  a v e r y  few l a r g e  e u h e d r a l  t o . s u b h e d r a 1  p h e n o c r y s t s  of 
K-feldspar .  These are comple te ly  f r e s h ,  comple te ly  f r e e  from 
p e r t h i t e ,  and show o n l y  s imple  twinning.  They c o n t a i n  o c c a s i o n a l  
i n c l u s i o n s  of  p l a g i o c l a s e ,  and o c c a s i o n a l l y  show c o n c e n t r i c  

(up t o  abou t  3 mm 3 and s p a r s e .  
zoning. 

p a l e  g r e e n i s h  i n  c o l o u r ,  and f r e s h .  They c o n t a i n  numerous small 
i n c l u s i o n s  of m a g n e t i t e ,  a p a t i t e  and o c c a s i o n a l l y  f e l d s p a r .  
B i o t i t e  p h e n o c r y s t s  a r e  v e r y  s m a l l  and rare ,  and have been 
v i r t u a l l y  comple t e ly  r e s o r b e d ,  s o  t h a t  t h e y  now c o n s i s t  o f  a 
dense mass of f i n e  i r o n  o x i d e s  wi th  a b a s e  o f  remnant b i o t i t e .  

Th i s  r o c k  a l s o  

C l inop  roxene  phenoc rys t s  a r e  r e l a t i v e l y  s m a l l  
They a r e  euhedra l  t o  _subhedra l ,  

( con t inued  o v e r l e a f )  



- Specimen No. - 16-55 (cont inued)  

The groundmass i s  ve ry  f i n e  g r a i n e d ,  wi th  an average 
g r a i n  s i z e  o f  a b o u t  0.05 mm o r  l e s s .  
of criss c r o s s i n g  l a t h s  of p l a g i o c l a s e  s e t  i n  a ' b a s e  of r a t h e r  
i n d e t e r m i n a t e  f e l d s p a t h i c  m a t e r i a l ,  some of which may i n c l u d e  
K-feldspar .  There a r e  s l i g h t  i n d i c a t i o n s  of small a r e a s  o f  
s p h e r u l i t i k  f e l d s p a r  i n  some p a r t s  of t h e  groundmass. 
t h i s  f e l d s p a t h i c  base, t h e r e  a r e  s c a t t e r e d  n o t i c e a b l e  amounts of 
t i n y  f resh  l o o k i n g  b i o t i t e  f l a k e s ,  which may be  of secondary 
o r i g i n .  There is a l s o  a f a i r  amount of v e r y  f i n e l y  d isseminated  
y e l l o w i s h  brown c h l o r i t i c  m a t e r i a l ,  s imilar  t o  t h a t  found 
w i t h i n  t h e  p l a g i o c l a s e  phenocrys ts .  Small g r a n u l e s  of magnet i te  
are d i s s e m i n a t e d  through t h e  groundmass, making up about  15% of  it. 
Only a v e r y  f e w  s m a l l  c r y s t a l s  of  c l inopyroxene  were i d e n t i f i e d  
i n  t h e  groundmass. 

There are o c c a s i o n a l  ve ry  i r r e g u l a r i l y  shaped p a t c h e s ,  
f i l l e d  by z e o l i t i c  m a t e r i a l ,  d o t t e d  through t h e  rock.  
These p r o b a b l y  r e p r e s e n t  v e s i c l e s .  There are a l s o  o c c a s i o n a l  
r e g u l a r i l y  shaped p a t c h e s ,  f i l l e d  by a mixture  of  t h e  ye l lowish  
c h l o r i t i c  m a t e r i a l ,  accompanied by a brownish c h l o r i t i c  m a t e r i a l  
w i t h  a s p h e r u l i t i c  s t r u c t u r e ,  These may r e p r e s e n t  comple te ly  
pseudomorphed p l a g i o c l a s e  phenocrysts . -  They a r e  r e l a t i v e l y  
uncommon. 

I t  c o n s i s t s  predominantly 

Throughout 
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APPENDIX 2 

G e o c h e m i s t r y  V a l u e s  and S t a t i s t i c s  
D A t i L  1 

A R E A  16 FLCItl S I T E  P F ; I b I I C  1975 G E O C H E M I C 4 L  S U R V E Y  4- 
L I S T  OF V A L U E S  4ND THEIR R A Y K  IN X F P O Y  THt T O P  

S A R P L E  

1040 7 
10433 
10494 
10405 
10406 
13407 
13498 
10439 
1041 3 
10411 
1041 2 
1041 3 
1C414 
1341 5 
1041 4 
10417 
1041 R 

' 4 2 0  
19421 
1'3422 
13423 
13425 
1942 6 
1342 7 
1342 8 
1542 9 
1 3 4 3 U  

. 10431 
10432 
13433 
13434 
10435 
134-3 h 
1044 1 
1C442 
1044 3 
1 944 6 
10247 
194413 
1 I) 4 4 CJ 

1 0 4 5 1  
10451 
'45 2 

L C 4 5 3  
13454 
1345 5 
1 4 5 f 
13457 
1345 3 

' +w1'; 

- 

L 

U-SI  L T  R A Y K  U-WbTEP 
P P P  z PPB 

C.5 71 
6.3 13 
3.3 2 7  
2.5 3 5  
2.5 35 
4.0 19 
9.5 6 

2G.3 3 
31.3 2 
3.3 27 
1.0 6 2  
7.0' 8 
7.5 7 
1.0 62 
2.5 35 
1.5 50 
4.5 15 

22.0 3 
- c . 1  9 
1.3 t2 
1.5 5 3  
c .2  180 
1.3 6 2  
c.2 10.3 
-3.5 2 1  

- 4 . 9  2 
1 . 3  6 2  
(2.5 .71 
9.2 100 
1.3 6 2  
2-51 71 
0.2 1 3 0  
1.3 6 2  

-4.5 0 
(2.5 71 
3.2 100 
1.3 62 
1.9 62 
C.5 71 
1.5 5 c  
4.3 19 
3 . 9  27 
1.3 62 
0 .2  1 c o  
3.2 1'10 
9.2 130 
(3.2 I S 0  
c.2 1 3 3  
2.2 1 1 a  

3.0 .27 

0.6 
1.4 
1.5 
1.4 

-0.1 
1.3 
1.2 
1.4 
1.0 

-0.1 
1.8 
1.8 
1.7 
2.5 
2.8 
1.2 
2.4 
1.6 
1.9 
1.4 
1.9 
2.1 

-0.1 
10.2 
-0.1 
0.4 
1.2 
2.1 
1.4 
1.1 
J . 5 
3. I ,  
1 .c' 
1.2 
2.6 
0.4 
2 . 3  

-9.1 
-3.1 
-3.1 
7.2 
1.3 
1 . 3  
1.1 

-0 . i  
-9.1 
-0.1 
1.1 
1.7 
1.6 

n 

R A N K  PH K A N K  
z !z 

8 6  7.2 a4 
50 7.2 84 
45 7.3 77 
so 7.3 77 
0 -0.1 0 

5 5  7.8 47 

50 7.0 92 
74 7.0 92 
0 -0 .1 0 

31) 8.2 20 
7 0  7.5 6 1  

6 1  7.2 a4 

37 8.0 34 
14 7.8 47 
9 7.8 47 

61 7.7 53 
16 7.4 h 5  
41 7.3 77 
27 7.1 90. 
50 7.4 65 
27 7.7 53 
20 8.2 20 
0 -0.1 0 

0 -0 .1 0 
8 s  7.6 5 7  
6 1  7.3 77 
20 7.3 17 
50 7.2 34 
67 7.3 77 
8 7  7.3 77 
?6 7.2 84 
7 4  7.3 77 
61 7.3 77 
1 1  7.2 84 

2 2  8.0 34 
3 -0.1 3 
0 -0 .1  0 
0 -0.1 0 
'i 8.0 36 

5 5  8 . 1  2 5  
5 5  8.0 3 4  
67 3.2 20 
0 -0.1 0 
0 -0.1 0 
3 -0.1 0 

37 8.2 20 
41 8.1 25 

2 8.4 3 

0 9  7.8 47 

6 7  8 . 3  a 

C O X 9  KANK tic03 KANK 
YYI iO  z MG/L J 

126 81 33.7 74 
140 78 38.5 75 
154 74 30.4 75 
131 81 37.4 eo 

0 0  -0.1 0 
165 ha 48.7 61 
164 69 45.7 65 
152 74 39.0 72 
1 5 5  77 37.7 79 

0 0  -0.1 0 
275 38 76.6 39 
174 64 43.4 68 
2 2 5  48 57.3 54 
530 3 143.0 2 
154 74 40.6 71 

40.0 72 133 80 
155 72 44.6 67 
176 61 42.7 59 
70 58 17.7 83 

1340 31 93.2 31 
3 5 0  24 126.0 10 
470 1 1  128.0 9 

0 0  -0.1 0 
760 2 234.0 2 

0 0  -0.1 3 
1540 1 410.0 1 

5 5  92 12.2 -91 
45 35 9.1 95 
46 95 4.6 99 
6 C  CO 12.1 93 
5 2  94 10.4 95 
5 5  92 11.3 9% 

5 0  90 13-1 01 
290 36 54.5 45 
430 22 111.3 23 
4%5 14 125.0 13 

0 0  -0.1 0 
G O  -3.1 3 
0 0  -0-1 0 

430 12 137.0 3 
430 15 l . ? i ' . O  5 

sc 91 13.a 93 

455 13 136.0 7 
460 12  1 3 5 3 0  Q 

0 0  -0.1 0 
0 0  -0.1 3 
0 0  -0.1 0 

579 9 127.0 9 
5 2 5  5 125.0 13 
510 9 129.0 8 
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I 

13459 
1046Q 
1046 1 
10462 
1946? 
13464 
13465 
10456 
-10467 
10468 
1046 3 
lC471 
10472 
1 G47 3 
1 a474 
10475 
1347b 

t7 0 
'1 0479 
1949 Q 
1948 1 
10492 
10484 
13485 
10487 
1 0 4 8 3  
104.5 9 
1049 0 
1049 1 
1C492 
10493 
1 c494 
1 C4? 6 
1 C497 
1 c493 
10'199 
10500 
10502 
10593 
13534 
10505 
9 5 0 6  

I0 7 
,u50 8 
la599 
1251 1 
19512 
13513 
1351 4 

y147 7 

Q.2 LO9 
c.2 10.3 
2.5 35 
6 . 0  13 
5.0 14 
4.5 15 
4.0 19 
3.0 27 
2.5 3 5  
2.5 35 
3 . 5  21 
7.5 7 
3.5 27 
6 . 9  13 
2.5 35 
3.3 27 
3.5 21 
2.5 35 
2.5 35 
1.5 50 
1.3 62 
4.3 19 
2.9 37 
16.5 't 
9.0 5 
2.5 35 
-4.0 (1 
0.2 1 3 c  

35.0 1 
1.5 5c 
2.0 37 
1.5 5 0  
6 . 3  13 
9.2 13c 

-4.3 0 
1 . 3  62 
C - 5  71 
1.3 6 2  
7.0 i3 
6.5 9 
1 . 3  6 2  
1.5 5r? 
1.3 62 
1.3 6 2  
1.5 50 

-3.1 0 
3.3 27 
0-2 103 
(2.2 13(? 
Q.2 130 

1.c. 41 8.2 20 
1.8 30 8.3 8 
3 . 6  C t  6 . 8  96 
1.8 30 7.1 90 
1.7 37 4 . 9  94 
1.9 74 7.1 93 
1.3 55 7.8 47 
1.3 74 7.7 53 
1.3 55 7.5 61 
0.6 86 7.6 57 
3.6 86 7.7 53 
1.3 55 7.4 65 
1.0 74 7.8 47 
1.5 4 5  7.9 40 
3 . 0  8 6  7.0 92 
1.1 67 7.3 47 
1.7 37 7.9 40 
2.4 16 7.9 40 

1.6 41 9.0 34 
2.9 6 8.1 25 
3 . 4  04 7 .3  77 
1.4 50 6.S 96 
1.3 74 6.5 100 
1.S' 27 5.5 I30 
1.9 27 7.3 77 
1.0 74 7.3 77 
1.7 37 7.2 a4 
2.2 17 6 . 7  90 
2.5 4 5  5 . 9  94 
C I . G  r7t 5.7 9 8  
3.c f36 6.7 9.3 
2.b 9 7.1 9 3  
3.1 100 P . 3  3 4  
1.1 6 7  7.1 Q O  
1.1 6 7  7.2 64 
1.0 74 7.2 84 
1.1 6 7  7.4 G5 
2.2 17 7.5 6 1  
2.5 14 7.6 57 
2.6 1 1  7.8 47 
2.5 14 9.1 2 5  
2.6 1 1  Q . 2  20 
2.8 r? 8.3 F) 

1.2 61 7.5 61 
1.5 45 7.4 65 
1.7 '7 7.5 61 
.3.1 c -3.1 0 
1.9 27 8.2 20 
1.4 77 8.1 25 

1.4 50  7.9 40 

51i) 9 103.0 27 
510 9 1 2 5 . 0  13 
132 58 53.6 61 
165 58 43.8 68 
2 2 5  40 62.0 50 
250 44 76.0 40 
255 42 73.0 41 
175 6 3  44.0 66 
175 63 45.8 55 
163 70 45.9 6% 
170 66 46.9 63 
130 60 5 6 . 7  55 

135 60 51.8 59 
155 72 53.9 60 
2r)o 56 53.7 57 
133 '57 53.7 57 , 
210 53 57.4 54 
200 56 58.0 53 
137 57 w . 3  51 
3 3 0  34 d5.6 35 
137 79 3h.3 80 
136 84 2 5 . 9  85 

5 2  34 12.1 93 
91 87 24.5 87 
119 59 38.9 77 
134 36 27.7 Rr, 
121 92 30.8 P2 
71 98 18.1 '-87 

137 79 38.7 7% 
1 i O  78 37.7 79 
17C 46 30.8 82 
2 2 5  48 6 C . 9  4h 
233 36 91.5 33 
110 84 29,l 83 

155 68 47.8 62 

1 1 5  a3 Z G . ~  83 
173 66 27.3 85 
134 36 16.3 89 
143 76 39.4 76 
145 75 40.9 70 
230 56 53.2 57 
210 53 59.1 52 
2qo .is 63.6 50 
40 90 . 8 45 
40 9s 6.1 98 
36 99 7.9 97 

213 5 3  6 5  03 49 
9 0  -3.1 0 

353 2s 105.0 2s 
23s 37 05.3 34 
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D4,GI:  3 

A R E A  1 6  FLCW S l l E  P ~ I N C  1973 G E O C H E V I C A L  S U R V E Y  

L I S T  OF V n L U E S  A K 3  T H f l F  PANK I N  % F R O M  THE T O P  
r 

S 4 P P L E  . U - S I L T  R b Y K  I I - \ J d T E P  R A h ! K  PH R4NK CO?.Ic) RANK HC03 RANK 
P P P  Ig PPC % % MMHO Z V G / L  % 

1051 5 
1051 6 
la51 7 
10515 
1051 9 
1052a 
10561 
10542 
10543 
10544 
10545 
10546 
10547 
1C548 
10549 
10550 
10551 

' Y;:; 
13562 
1056 3 
1CSh4 
la566 
1356 7 
12568 
1 C569 
13571 
10572 
10573 
13574 
13575 
i 3571, 
I c577 
10578 
1053 3 
19581 
10532 
10583 
10594 
1 c555  
10556 
1 C587 
Ic 10586 

5'J 9 
*lJ59J 
13541 
13662 
1 2 6 6 3  
1355 't 
LO56 5 
VAL0 65 

0 .2  130 
c.2 1s30 
c.2 1983 
0.i 1.39 
0.2 100 
3.2 1C)c 
1.5 50 
0.2 1533 
0.5 71 
0.2  L G O  
5.5 13 
6.0 13 
c.2 1133 
0.2 1,IO 
0.2 100 
'3.2 1 i ) I  
6.2 133 
0.3. 1?0 
c.2 1co 
0.2 100  
c.2 1.19 
1.5 5 8  
c.s 71 
0.2 100 
0.2 13') 
c.2 1co  
0.5 71 
3.7 103 
1.5 513 
s.5 71 
3.2 1'30 
9.2 1 c 3  . 5 7 1 
c.2 lG0 
1.0 62 
1.5 5 g  
L.5 5'1 
2.5 3 5  

48.0 1 
1 .5  s!: 

-4.0 c 
1.9 62 
1.5 50 
2.0 37 
1.5 50 
1.5 50 
4.d 19 
2.5 35  
1.5 53 
c.5 71 

143 

1.5 4 5  
1.3 27 

-9.1 0 
1.7 17 
2.1 2 0  
0.1 L O O  
3 . 5  3 

-3 .1 0 
-0.1" 0 

6.3 5 
12 .1  1 

8 . 8  2 
2.0 22 
2.5 14 

-0. I. 0 
-0.1 0 
-0.1 0 
-9.1 0 
0.9 7 6  
1 . 2  6 1  
1.1 6 7  
0.6 f?6 
3.6 8 5  
1.7 37 
2.3 2 2  
1.6 4 1  
3.1 5 
1.2 6 1  
0.f. Pf3 
0.2 0 3  
1.3 5 5  
l o r .  74 
3.7 77 
9.9 7 6  
0.6 8 6  
0.2 9 3  
3.1 1C'n 
0.2 0 3  
3.1 130 
3.1 1013 
0.1 L O O  
0.1 103 
0.1 100 
0.1 100 
0.2 9 3  
0 . T  90 

-3.1 il 
-0.1 3 
-3.1 0 
-Q. l  0 
2 8  

7.6 57 
8.1 25 

-0.1 0 
8.0 14  
e . 3  8 
8.5 1 
7.9 40 

-3.1 0 
7.8 47 
7.9 4 0  
7.9 40 
7 .7  53 
e . 2  2 3  
3.2 2 0  

-0.1 0 
-0.1 0 
-9.1 3 
-13.1 0 

7.6 5 7  
8 . 3  34 
7.5 6 1  
'7.2 84 
3.3 34 
9.2 20 
9.9 34  
5.2 2 0  
8.2 20 
8 . 2  243 
8.2 20 
8 . 3  8 
2.3 8 
3 . 4  3 
0.2 2 0  
3.2 2 0  
3 . 4  3 
7.1 93 

7.1 90 
7.3 77 
7.7 77 
7.3 77 
8.0 3 4  
8.0 14 
7.8 47 
7.7 s3 
7.7 53 

-3 .1  0 

-3.1 3 
-3.1 0 

6.a 96 

-9.1 . 3 

124 

255 42 80 04 
255 42 78.9 
0 0  -0.1 

335 32 9% .? 
365 26 93 04 
375 26 95.0 
475 10 132.0 

0 0  -0.1 
425 15 108 -0 

116.0 410 19 
419 19 125.0 
390 23 -0 01 
520 6 123.9 
520 6 131 .O 

0 0  -0 . 1 
0 0  -0.1 
0 0  -a . L 
0 0  -0 . 1 

3 4 0  31 92 8 
340 31 94.4 
33c 33 35 -1 
215 50 70.4 
200 $0 -0 01 
2 3 0  36 81 06 
390 34 82 . 0  
3 7 5  26 197 .O 
3 5 G  27 103.0 
4 L O  1Y 113.0 
415 17 112.0 
350 29 116.0 
391) 23 112.13 
421) 16 115-3 
435 2Q 112.0 
4J1) 22 111.3 
525 5 111 D . 0  

36 39 6.7 
2 3  1Q3 4 . 2  
(t4 96 11 07 

2 2 5  /t8 32 .o 
730 56 72 08 
250 44 70.8 
213 53 ;,5 . 1 
223 '19 *=5,6 
250 44 72.5 
260 40 77 .7 
550 2 118.0 

o c !  -0.1 
3 3  -0.1 
0 0  -0.1 
0 0  -0 . 1 

24 127 

37 
38 

0 
29 
31 
28 

b 
0 

24 
17 
13 
0 
14 
6 
3 
0 
0 ,  
3 

32 
39 
28 
44 

0 
36 
35 
24 
27 
-18 
20 
17 
20 
17 
20 
23 
23 
98 

103 
94 
58  
42 
43 
40 
47 
43 
39 
15 
0 
3 
3 
0 
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PAGE 4 

F- 4 K F A  1 6  F L U N  S I T E  u l . ’ I f J I C  1978 G E n C H E Y I C A L  S U Y V E Y  

H E A V Y  Y INEPkL VALUF5 I\’+lD RthNK I N  % F R Q Y  THE TOP 

SAYPLE bG R A N K  AU R A T I Y  IJ -HM RANK L i  R 4 N K  SN P.4UK 
PPM Z PPC !g PPM % ?P?4 x: P P N  . rb 

10414 0.1 100 3 0  5 0  2.5 2 0  6 60 4 40 
1043  0 0.1 100 0 0 0.2 100 4 100 32 20 
10452 0.1 130 60 75 1.0 60 4 100 1 103 
1 C519 1.0 20 220 25 0.2 100 10 40 1 103 
10561 c . 1  lor3 40 100 1.5 40 10 40 2 60 

S 4 L U E S  5 4 5 5 5 



u- s 3.0 f - .  3 1 . 1  4.0 0.2 48.0 143 42 

IJ-l.1 1.7 1.8 1.1 2.6 0.1 1 2 . 1  128 9 

P t i  7.6 0 . 5  7 -6  1 . 1  6 . 5  8 . S  129 0 

C G N D  260.5 187.3 204.2 2.1 23.0 1540.9 129 3 

HCO3 71.0 5 1 . 2  54.0 2.3 4 . 2 410.0 127 '3 

AG 0.3 G.% 0.2 2.8 9 . 1  1.0 S 4 

4U 100.0  8 1 . 6  5 0 . 6  2 . 1  49.0 220'.0 4 0 

U-HV 1.1 1.0 0.7 3.2 3.2 2- 5 5 2 

b! b, 0 3.Q 6 . 3  1.6 't. 0 19.0 5 0 

s Pl 8 . 8  13.5 3 . 9  ' 4.2 1.0 32.0 5, 
r 

t 

0 
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3ELIATICNS F P Z Y  4FANS : VAL;IFS AND 1 TE'3M T O P  (IF GFOIJP 

ELEMENT .MEAN-2 3FV P E A K - 1  D E V  Y E  AN M t A N + l  DEV ME4N+? DEV 
V4LlJE Z V4LUF 4: VPLUE 2 V4L 1JE % V 4 L U E  'Z 

u- s -9 .5  0 - 3 . 3  0 3.0 27 9 . 3  4 15.5 4 A R I T H  
u- s 0.1 103 0.3 71 1 . 1  5 3  4 . 4  1 5  1 7 . 6  3 L O G  

II- b: -1 .9 3 -0 .1 0 1 . 7  37  3 . 5  5 5.3 5 ARITH 
I k ! J  3.2 $3 Q.4 37 1.1 6 1  3.0 5 7.9 3 L O G  

P 4 6 . 7  98  7 . 2  8 4  7 . 6  5 3  8 .1  20 8 . 6  3 A R X T H  
P'-r h.7 9G 7 . 2  84 7.6 5 3  8 .1  2 0  8.7 0 LOG 

c c w  - 1 1 3 . 6  0 73.4 87 260.5 35 4 4 7 . 5  1 3  634.6 2 4RITH 
CGND 45.4 95 46.3 86 204.2 53 4 3 3 . 1  14 918.7 1 L O G  

PCQ3 - 3 2 . 3  0 19 .5  s7 71.0 4 3  1 7 2 . 2  14  173.3 2 A R I T H  
HCQ3 1 0 . 2  45 23.5 87 54.0 5 5  124.2  1 3  285.5 1 L f l G  

U-H?l 
U-H !4 

- 6 3 . 3  0 
1 8 . 9  100 

0.7 100 
2. 5 i O S  

- 0 . 1  0 0.3 23 0.7 20 1. i 0 ARITH 
8 . 1  I30 0.2 29 0.4 20 1.2 0 L O G  

15.4 I C Q  1 3 c ) . O  2 5  1 R 1 . b  25 263.3 C ARITH 
39.0 100 3 0 . 6  2 5  166.8 2 5  345.2 0 C O G  

0 . 1  130 . 1.1 40 2 . 0  20 3.0 0 4RITH 
0.2 60 0.7 6 0  2.2 2 0  7.1 0 L O G  

3 . 8  130 5.8 4 3  9.8 40 12.9 0 A q I T H  
4.0 100 5.3 4 3  3.3 $0 1 5 . 7  0 COG 

SN -18.9 3 - 5 . 5  0 n.0 20 21.5 23 34.9 0 AXITH 
S :\i 9.2 f C 3  0.7 lr)3 3.9 4 3  1 7 . 8  2 0  5 3 . 7  3 L 0 G  
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f- 

A R E A  16 F L C v  SITE P s I N I C  1978 GEOCPEMICAL S U R V E Y  

C O R R E L A T I O N  COLFFICIFNTSILZVEL OF SIGNIFICNCEr NUMBER 3F SAMPLES 

u-s U--k PH CC'ND bCC3 AG A U  U-HM W SN 

U-S *ti%** 0.01 -0.54 -0.32 -0.29 -0.77 - -0 .59 O a d l  -0.27 0 0 2 9  

***3* 121 125 132 120 5 4 5 5 5 

U - W  0.01 *C*.+1! 0016 0.17 0.17 0.38  0.82 -0.54 -0.41 0.31 
0-50 **-*#' 90-SZ 90-95 9 O - C 5  0-50 80-90 6 G - S O  50-60 0-50 
121 rcS*r.Pr" 12@ 1 2 8  126 5 4 5 5 5 

*.*-*:-?: 0-50 9Q--:'stc 9 3 - t : k  gg-.#'* 80-90 50-60  9C. *35  0-50  0-50 

H C 0 3  -0.29 0.17 
99-r5* 90--95 

120 126 

A C  -0.77 0031? 
80-90 0-50 

5 5 

A U  -0.59 0.82 
50-60 8 0 - 4 C  

4 4 

U-HM 0.81 -3054 
90-95 6 O - E O  

5 5 

W -0.27 -0 .41 
0-50 5 O - E O  

5 5 

SY 0.29 9 0 3 1  
0-50 0 - 5 0  

5 5 

9-67 0 .96  **a** 
'33--n-? g+** c.g-g* 

127 127 * * * * C  

0.54 0.21 0.22 
6 O - P C  9-50 0-50 

5 5 5 

0.7E - 0 0 4 2  -0.33 
60-80 0-50 0 - S O  

4 4 4 

C o x 9  0.50 0.50 
0-50 60-80 60-80 

5 5 5 

0 .21  0.56 C.50 
0-50 63-80 60-80 

5 5 5 

- 0 o e s  -0.95 -0.47 
95--59 95-99 99-*-& 

5 '  5 5 

0.22 -0033 0 .50  0.50 -0.97 
0-50 0-50 60-80 60-80 99-*S. 

5 4 5 5 5 

***&* 0.92 -0 .53  0.57 -0.03 
90-95 6 0 - C O  60-80 50-60  

.sf"**$ 4 5 5 5 

0.92 * * * A *  - (?a80  0 .28  -0.34 
90-95  +*-** 80-90 0-50 0-50 

4 *k*fi* 4 4 4 

-0.59 -0.80 @3Ogr$  0.05 -0.29 
60-80 80-90 **--S;f; 0-50 0-50 

5 4 $*%** 5 5 

0.57 0.29 0.05 tee** -0.49 
60-80 0-50 0-50 **-** 50-60 

5 4 5 * f * * *  5 

-0.43 -0.34 -0.29 -0.49 ***** 
50-60 0-50 0-50 50-60 *a':-** 

5 4 S 5 a+$** 
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A R E A  1 6  

r I N T E R V  
PFM 

0.50 

1.00 

l r E O  

2.00 

2.50 

30 00 

3.50 

4.00 

4.50 

5. 00  

5 0  50 

6.00 

7 0  00 

8.00 

9.00 

/ / - - l or00  
\ $  

' 11003 

1 2 r S O  

14.00 

160 00  

18.00 

2 C . 0 0  

220 50 

25.00 

2E. 00 

32.00 

9 9 4 9 4 0 0 0  

u- s 
SAPPLES 

42 

1 2  

i a  
i a  

3 

12 

0 

3 

5 

2 

1 

1 

6 

4 

1 

1 

0' 

0 

0 

0 

1 

0 

1 

a 
Q 

1 

2 

F L C k  S I T E  F F I h I C  1578 G L O C I - F P I C P L  S U R V E Y  

HI. S T 3 G i 7 L W  AND C U M L L I T I  V E  FG-ZQUChCY 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 4 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
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I N T E R V  SAVFLES C L V  F R  
f- P F B  x 

0020  

0.30 

0.40 

0 .50  

0.EO 

C. eo 
1000 

1020  

9 

4 

1 

3 

1 

13 

2 

1 7  

26 
l o 6 0  . 

2000 

2 0 5 0  

24 

10 

1 2  
3.20 

0 
4.00 

5000  

6.30 

0 

0 

2 
.f- 8.00 

2 
1a.00 

2 

0 

0 

1 2 0 5 0  

14000  

20.00  
0 

2 5 . 0 0  
0 

3 2 . 0 0  
0 

3 
€3.00 

0 

0 
8 0 0  0 0  

9 8 9 9 9 0 0 0  

TOT4L S A M P L E S =  

+ 
+ 
+ 

lCO.OO 

l C O c O C  

l C C O O C  

l C G o O G  

228 V A L L F S  < D E T L - C T I C h  = 

..._ 
. .  - 

.L. 

. ... 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

. . ' -_  
9 RANGE=' 0.1 TO 12.1 

,- 
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I N T L Z V  
r" 

4.00 

€ 0  5 0  

€.EO 

6.70  

60 e0 

E l  so 
7 .00  

7 .  10 

7 .20  

7 .  30 

7.40 

7 0  5 0  

70 60 

7 - 7 0  

e.10  

8 .20  

e.30 

S P . N P L . 3  

3 

7 

1 0  

15 

5 

6 

5 

7 

1 0  

. 7  

12 

6 

16 

6 

CUP F R  
x 

C O O C  

c c c c  

1.55 

l o E E  

E e E E  

E m 2 0  

7 0 7 5  

3 C c C E  

1 5 0 5 0  

E C o 2 6  

2 4 m P E  

2 e . 7 e  

4 2 - 4 1  

+ 
+ 

+ 
+ 

S € S 9 C  e.40 

8 - 5 0  C t o 2 2  

8 0  60 l C C o O C  

e e  70 l C C O O C  

7 ,k5 -;a 2 

1 % *  

0 

0 

0 

0 

- 

8.80 i c c s a c  
e . 9 3  1 C C . O C  

99F99.00 l C = . C C  

T O T A L  S A M P L E S =  129 V R L U z S  < DkTFCTIOh = 0 RANGK= 605 

+ 
+ 

+ 

T O  805 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
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A F . t A  16 FLCk S I T E  P F I I ~ I C  is78 GECCHEMICAL SUQVEY 

C3hD H I S 7 C C Z b k  ANC C U F r U L A T I V f  F F C - O U L N C Y  

I N T € F V  
MMHO 

L 

1003 

2 0 0 0 0  

2 2 0 0 0  

2 5 . 0 0  

3 6 0 0 0  

40.00 

45.00 

5 0 . 0 0  

56000 

€ 3 . 0 0  

71 00 

80.00  

90.00 

r-loQoOO 
125000  

140000  

160.00 

180.00 

2 0 0 . 0 0  

2250 00 

250.00 

280.00 

320.00 

360 00 

5 9 5 S 9 0  oc) 

SAMPLES 

0 

0 

1 

0 

0 

0 

0 

2 

3 

2 

4 

3 

II 

1 

0 

f 

.6 

5 

10  

1 2  

6 

1 0  

5 

, s  
6 

7 

C L P  Fi? 
x 

C . 9 C  

O O O C  

c . 7 e  

C o 7 E  

0 0 7 E  

C . 7 E  

C o 7 E  

E.20 

5030 

Y.1 C E 3  

3 2 0 4 0  

TnT4L S A M P L E S =  129 VnLLES < D Z T L C T I C h  = 0 9 A N G E =  2 0 0 0  T 3  1540.0 



- - 24 - 'I 

AREA 16 FLOW S I T E  P R I N I C  1978 G E O C H E M I C A L  SURVEY 
SCATTERGRAM 4ND L I N E I R  R E G R E S S I O N  OF U-H V s  P H  

I 
psomo- 

I I 

5 5 . 0 -  

2 0 - 0 -  

7.5- 

2.8- 

0 

1-0- 

0.4- 

- u-w 
P P 0  
0.1- 

1 
5 .  

* 

PH I 
5-5 

119 SETS U S E D - - V A L U E S < D E T E C T I O N :  0 

I 

4: 

2 *  * 3  

2 

I 
-7 
PH 9 U-W--COR COEF= 

- I I 

- 
1 

10.0 
I 

9.0 
O . Z G - - P R E O I C T  6% 

- .  

0 

- 
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AREA 16 FLOW S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY 

SCATTERGRAE AND L I N E A R  REGRESSION OF U-W V S  COND 

9 

I 
150.0- 

r-- 

1 I I - I I I I 

5 5 . 0 -  

2 0 . 0 - 0  

2 . 8- 

4: 

7 .5 -  

- * 
I 

I 

- * ++ 
1.0- 

* 
***3 ** * * 8 

0.4- 

* $ :  
,- u-w 

P P B  
0.1- - 

I I 
8100,O 22000.C 

I 
0 

3000.0 
I 

1100,o 
I 1 COND 1 MHHO I 

2 0 - 0  s 5 . 0  LSO.0 400 . 0 

119 S E T S  USED--VACUES<DETECTION= 0 C O N 0  9 U-W--COR C O E F =  0 , 2 2 - - P R E D I C T  5% 

8 
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4RE4 16 FLOW S I T E  P R I N I C  1978 G E f l C H E M I C 4 L  SURVEY 

SCATTERCRAM AND L I N E A R  R E G R E S S I O N  OF CON0 V S  PH 

3000.0- 

* 
1100.0- 

400-0- 

rc 

0 

15 0.0- 

I I 1 I I 1 I I PO0-'"- 

* * s 2  

-- C O N 0  
3MHO 

7.5- - 
10.0 

I 1 
9 .0  

1 
8-2 

I 
7.4 

I 
6.7 

PH 1 I 
5.5  6 .0  

I 
5 - 0  

129 S E T S  USED--VALUES<DETECT ION: 0 PH 0 COND--COR COEF= 0 - 6 5 - - P R E O I C T  42% 

0 

- 

5 5 . 0 -  

9: 

20.0-  
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4RE4 16 FLCW S I T E  P R I N I C  1978 GEOCHEHIC4L SURVEY 

SCATTERGRAM 4ND L I N E A R  R E G R E S S I O N  O F  U-W V S  U-S 

I 
150.0- 

f- 
I 

55.0- 

20.0- 

t 
0 

7.  5- * 

I I I 1 I I I 

* *  
L 

2.8-3 * 
8 8  * 
* *  
7 * 
* * 

1.0- -/ 3 

* 
4 3  
* 
* 

0-4- 
* 

* 2  

* 
2 *  

8 

* 
8 

t * 

* 3  * 

** 

t 

,- U-W 
PPB 
0.1- 0 - 

I 
1100.0 

I 
4 0 0 . 0  

I 
150.0 I 

5 5 . 0  
u-s I PPM 1 I 

2.8 7 -  5 2 0 - 0  
i 

1-0 
/ 

85 S E T S  USED--VALUES<DETECTIOK= 4 2  U-S 9 U-H--COR COEF= 0 . 1 9 - - P R E D I C T  4% 

. .  -- 
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AREA 16 FLOW S I T E  PRINIC 1978 GEOCHEMICAL SURVEY 

SCATTERGRAM ARD. LINEAR REGRESSION OF HC03 V S  C O N 0  

1 
7 O . O -  

I 

0 
1100.0- 

400.0- 

I 

150.0- 

rc 

5 5 - 0 -  

20 .0 -  

7 .5 -  

- HC03 
M G / L  

2.8- 
I 

7.5 

/ 
* *  

I . 
0 

8100.1 
I I 

3000 - 0  
I ’  

1 L O O  -0 
I 

400.0 
I 

50.0 

127 SETS U S E D - - V A L U E S < D E T E C T  I O N :  0 CON0 0 HC03--COR COEF= 0 , 9 5 - - P R E D i C T  9 2 9  



r - 29 - 
ARE4 16 F L C U .  S I T E  

SCATTERGRAM AND L I N E A R  R 
P R X N I C  1978 GEOCHEMICAL SURVEY 

E G R E S S I O N  OF H C 0 3  V S  P H  

I I I 
;f’O 0 0 0- 

I I 

1100.0- 

* 0 
55.0-  * 

20.0- 

7.5- 

HC03 
MG/L 

2.8- 

5 
I 

10. P H  1 
0 5.5 

I 
6.0 I 

127 S E T S  U S E D - - V A L U E S < D E T E C T I O N :  0 PH 0 H C 0 3 - - C O R  C O E F =  0 * 6 7 - - P R E D I  CT 45% 
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4 P E 4  16 FLOW SITE P R I N I C  1978 G E O C H E M I C A L  S U R V E Y  
SCATTERGRAM AND' L I h E A R  REGRESSION OF H C 0 3  V S  U-W 

1100.0- 

400.0- 

0 

150.0- 

5 5 . 0 -  

20.0- 

7.5- 
9: 

HC03 
MG/L 

I 
2.8- 

* 

I I I I 

2 4  

* 2  
Ib 

* 

9: * 

* *  
9: 

- I 

4 

t 

117 S E T S  U S E D - - V A L U E S < D E T E C T I O N :  9 U-W 0 H C 0 3 - - C O R  CGEF= 0 . 2 $ - - P R E D I C T  69 
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4REP 16 FLOW SiTE P R I N I C  1978 GEOCHEMIC4L SURVEY 

ZCATTERGRAM AKD L I N E A R  R E G R E S S I O N  OF HC03 V S  U-S 

110000- 

- 

55. 0-* 
2 

2 

20.0- I 

- -  %S? 1 
2.a- I u- 5 

1.0 

9: 

PPM 1 
7 0 s  

I I I I 

* dr 

8 

I 
2000 

90 SETS USED--VALUES<DETECTION:  4 2  U-S 

- 

I 

- 

0 

- 
I 

11oo.c 
I 

400.0 
I 

150.0 
I 

5 5 . 0  

0 HC03--COR COEF=-Oo09- -PREDICT 1% 
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F A C 5  1 

A R E A  1 6  L A K ?  S I T f  C Z I N I C  1578 G E O C H T M I C A L  S U R V E Y  

L I S T  O F  V A L L E t  A h C  T t C I R  F A h K  I h  X F R O M  THE TOP 

SAMPLE U - S I L T  R A b K  U - - W A T I F .  F J h K  FH R A h K  C C N D  RANK PCJ3 R A N K  
r 

P F M  x F P R  X x I4MHO X YG/L X 

10401 - 
10424 
10444 
3 0445 - 
10483 
1 C4E6 
10501 
1051 0 

1.5 1 0 0  
1.5 1 0 0  
9.0 1 2  
4.5 5 0  
200 7 5  
7.0 37 

2.5 c 2  
7.0 37 

O c t  100 702 5 0  
3.7 37 7.7 12 
5 S O  12 7.3 37 
3.7 3 7  7.6 25 
l o 5  62 6 0 5  100 
1.2 7 5  6.8 7 5  

O o t  190 7.0  6 2  
3.0. so 6.7 e7  

181 
4 e 5  
5 0 0  
495 
56 

160 
e5  

300 

62 53.2 6 2  
3 7 -  127.0 25  
12 129.0 12 
25 123.0 37 

1 0 0  1500  100 
7 5  29.5 7 5  
87 19.5 87 
5 0  85.7 5 0  

VALUES 8 a 8 8 0 

I - Z A V Y  W I N E R A L  V A L L f S  A l J C  G A b K  IN X F2CV THE TOP 

S A M P L E  A G  R A h K  A U  K A N K  U--HV 2 A h K  W KAFIK S N  R A N K  
F F M  x PFE X PPM X P P Y  x P P M  x 

VALUES 0 0 0 0 0 

f 
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P F Z A  15 L A V E  S I T F  P L I N I C  r 9 7 B  GLZCHSMICAL S U i I V Z Y  

S T A T  I S T I  C A L  SCl'4Y4F.Y CF C L L  SAMPL<S 

ELZM5hT MEAN 5 7 9  C 5 V  C Z C M  M P A N  Lhr D E V  RARGE SMPLS <DET L I M  r- M I N  M A X  

u -s  
u * c  

PH 

C f N D  

hC03 , 

A t  

A U  

U--HM 

w 

SN 

4.4 

2.4 

7.1 

292.a 

7 2 . 7  

3.0 

0.0 

0.0 

0.0 

0.0 

2.9 

1.7 

C.4 

1eE.e 

4S.6 

C O O  

c o o  

coo  
C O O  

C O O  

3.5 

1.8 

7 . 1  

217.3  

54.6 

0.0  

0 0 0  

0.0 

0.0 

0. 0 

2.1 

2.3 

1.1 

2.3 

2.4 

0.0 

0.0 

0.0  

0.0 

0 . 0  

1.5 

0.6 

E . 5  

56.0 

15.0 

0 .0  

00 0 

0.0 

0.0 

0 .0  

9.0 

5.0 

7.7 

500. 0 

129.0 

0.0 

00 0 

0.0 

0.0 

0.0 

0 

e 
8 

8 

8 

0 

0 

0 

0 

0 

DLVIATIGNS F G C H  M E A h Z  V A L L F S  A h 0  X F R C M  TOP C F  GROUP 

FLEMLNT MEAN-2 C E V  NFF-h-1 D E V  Vt2 A N  M E A N + l  C E V  M E A N + 2  D E V  
V A L U E  x V A L U L  X V A L U F  X V A L U E  x V A L U E  X 

u -s 
u 7s 
u-- u 
u - w  

PH 
PPI 

C O K D  
C t t u i )  

P C C 3  
k C 0 3  

AC- 
A G  

A U  
49 u 

U-- t-M 
U .- I-M 

h 
W 

-1.5 0 
0.8 1 0 0  

- 0 . 9  0 
0.3 r o o  
6.2 1 G O  
6.3 i00 

-54.e 0 
40.3 100 

-26.5 0 
4.4 1 c 9 .  

=-- 3 . 0 0' 
0.0 0 

-0.0 3 
3.0 0 

-3 .  0 3 
3.3 2 

- -0.O 0 
0. I) 3 

1.4 900 
1.7 7 5  

008 75 
0.8 75 

€ 0 7  a 7  
e.7 e7 

c4.0 75 
9206 75 

22.1 75 
i5.7 7 5  

0.0 0 
3.3 0 

4.4 50 7.3 12 10.3 0 
3.5 5 c  7.3 12 15.2 0 

2.4 50 4.1 12 5.7 0 
1.d 50 4.3 12 9.9 0 

7.1 5 0  7 . 5  25 8.0 0 
7 . 1  5 0  7 .5  25 8 c O  0 

2E2.8 59 471.5 37 660.3 0 
517.3 50 504.5 0 1271.3 0 

72.7 50 222.3 37 2 7 1 . 9  0 
5406 50 131.7 0 31707 0 

0 0 0  0 3.0 0 c o o  0 
3.0 0 0.0 0 0.0 0 

3 0.0 0 0.0 0 - 0 :  

000 0 33.0 0 0.0 0 

C e C  0 0 . C  0 0.0 0 
c o o  0 000 0 0.0 0 

c o o  0 3.0 0 000 0 
C.3 0 0.0 0 000 0 

c o o  0 0.0 9 0.0 0 
0.9 0 0.0 0 0.0 0 

n 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

A R I T H  
LOG 

A!? I TH 
LDG 

ARITH 
LOG 

AR I T H  
LOG 

AF; I T H  
L O G  

A!? I TH 
L@C 

C O O  0 k i ; . T r H  
000 0 LOG 

0.0 0 P F I T H  
0 0 0  0 L3G 

C O O  0 A Z I T H  
0.0 0 LCJG 
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A R E A  13 L A K Z  2112 P Q X N I C  1978 GEOCI-EMICAL S U R V E Y  

COPPELATICN C S L F F I C I E N T S I L Z V E L  9F SIGNIFICNCE, NLMBER 3F SAMPLES 
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A % r A  16 

u- s 
,,- I N T f R V  SLWPLES 

P F W  

0 

0 

2 

1 

1 

" 
0 0 5 0  

2 . 5 0  

20 0 0  

2 e  50 

3000 

C . 9 C  

0 

0 
30  50  5 0 0 0 0  

4 - 0 0  t c o c c  

10.00 

r10co (7 12.50 

14.00 

0 
S C O O C  

1 
- 62050 

0 

0 
620SC 

C 2 0 5 0  

e 2 0 5 c  

E 7 0 5 C  

€ 7 0 5 0  

l C O o 0 0  

1 c o o o 3  

0 

2 

0 

1 

0 

0 
l O C C O 0  

0 
l C C O O C  

+ 
+ 

0 

0 

0 

0 

0 

3 

0 

0 

0 

1 6 0 0 0  l C O C O 0  

: e .  00 I C 0 0 0 0  

2 0 0 0 0  f C C o O C  

22.50 1couoc:  

22.00 , 1 C O e O C  

2 8 0  00 1 c c c  O C  

2 2 e 0 0  1 c 0 0 0 0  

36-00 P C C C O C  

99SF3.00 l C O 0 C C  

T O T A L  S A M F L E S =  8 V A L U E S  < D E T E C T I C h  = 

+ 

+ 

+ 
+ 

9.0 

i 
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u - K  

I N T t R V  S A M P L f S  
i "  f" PPB 

0 

0 

2 

0 

0 

2 

0 

0 

0.20 

0 .60  

0 .80  

1.00 

1.20 

1.60 

2.00 

2 . 5 0  

H I S T r G ? C W  A h 0  C U M b L P T I V L  Fr?'-OU;NCY 

C U M  F R  
x 

o o c o  
C . O C  

2 E o O C  

2 5 . O C  

25.OC 

CO.OC 

5 C . C C  

5 O r 0 0  

62.50 

E 7 . 5 C  
0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5.00  E 7 . 5 C  

6.30 1 c 0 0 0 0  

8.00 1 C C e C C  

10.00 1 c 0 0 0 0  

12.50 l C C e O C  

7 l € . C O  1 c 0 0 0 0  c,r 20.00 1 C C . C C  

2 5 . 0 0  l C G o O C  

3 2 . 0 0  l C O e O O  

40.00 l C O O O C  

5 0 . 0 0  l C O O O C  

€3.00 
0 

0 
1 G C o O C  

80.00  1 C C O O C  

x 00.00 P G C o O C  

125.00 l C C . 0 0  

160.00 I C C O O O  

$9459.00 l C 0 0 0 0  

0 

0 

0 

0 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ I  

+ 
I 

+ j  

+ !  

+ I  
I 

+ ,  
+ 
+ 
+ 
+ 
+ 

50 0 L4LL;ES < DETECTICK = 0 R A N G E =  0.6 T O  T O T A L  SAMPLES= e 
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A V € A  16 

PH 

r INTEi?V S A Y P L E S  

0 
4 0 0 0  

0 

6me0 
1 

E . 5 0  
0 

7 .  00  
1 

7 .  I 0  

7 . 2 0  

7 . 2 0  

0 

I 

7.40 
1 

0 
7 . 5 0  

7 . C 0  

7 .70 

7me0 

r ?.SO 

8 . 0 0  

0 

1 

1 

0 

I ( 0 

0 
8.10 

0 
e . 2 0  

0 
eo 30 

0 
E m 4 0  

e . 5 0  

8 .60  

em 7 0  

0 

0 

0 

0 

0 

0 

%,,eo 

8 .  so 
9 9 9 S 9 . 0 0  

TOTAL SAMPLES= 

C . O C  

E705c 
f-- -L L A:?& I?:!! s. 4 jz # 2: ..i l.2 .**-e + i( i: * 

1CO.00 

1CO.00 

f O C e C O  

l C O o C G  

l C C O O 0  

100.00 

l C C O O C  

1 c 0 0 0 0  

ICSC.@C 

1 c o o 3 0  

1 C C m O C  

l C C O O 0  

I C C c O 3  

€3 VALU::S < D F T E C T I O h  = 0 RANG:<= 6.5 T O  

+ 
+ 
+ 
t 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

7. 7 
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I Y T E F t V  SAWPLES C L V  FS  
P W h O  x 

1 m o o  C O O C  
0 

0 

7 1  0 0 0  

8 0 . 0 0  

9 0 0 0 0  

100 0 0 0  

125.00 

1 4 0 r 0 0  

160.00 

1 8 0 0  00 

200. 00 

2 2 5 . 0 0  

2500 0 0  

2 8 0 . 0 0  

0 

1 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 - 

/" 323.00 
1 

9 C 3 . 0 0  
0 

1000.00 

S 9 S S G o  00 
0 

T O T A L  SAlr:PLES= 

? 2 0 5 0  

12 .50  

2 5 0 0 0  

Z E e O O  

25000 

Z Z a C O  

25.00 

37.50 

5 0 . 0 0  

E O c O O  

50000 

5 c o o c  

+ 
+ 
+ 

+ 
+ 

C P e 5 0  

(520 50 

+ 
+ 

+ 
1 c c . 0 ~ 1  + 
r c o o o o  
l c o o c o  

r c c , c c  
l C C O O 0  
l C C o O G  + 
l C C O C 0  + 

.!3 V 4 L L E S  < D E T k C T I E h  = 0 i?AtJGr= 5600 TO 50000 
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A F k A  1 6  

I N T F R V  
,T M G / L  

r o o 0  

1 4 r 0 0  

10.00 

l e e 0 0  

29.00 

22.00 

25. 00 

2E.00 

320 00 

35.00 

40.00 

45.00 

50 .00  

56.00 

C3.00 - 71 . 00 
e3.09 

3 0 0 0 0  

1 0 0 . 0 0  

112.00 

1 2 5 r  0 0  

1 4 0 0 0 0  

‘160.00 

180. 0 0  

230.00 

225000 

s9999.03 

t c n 3  
CAPPLES 

0 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

3 

0- 

1 

0 

0 

1 

2 

0 

0 

0 

0 

0 

T O T A L  SAMFL€S= 

O . O C  

C O O 0  

1 5 0 5 0  

1 2 0 5 c  

2 . 5 0 0 0  

2 E . O C  

2 5 0 0 0  

25.00 

37.50 

3 7 0 5 C  

37.5c 

3 7 0 5 0  

2 7 . 5 0  

5 3 o O C  

E,oooc 
5 0 0 0 c  

~ o o c o  

€2.5C 

E P S S C  

6 2 ~ 5 0  

7 E a O C  

l C C O O C  

lCC.00 

I C C a O C  

l C O e C O  

l O O o O C  

l C O o 3 C  

L 

e V A L L E S  < D E T r ‘ C T I 2 k  = 0 R A N G E =  15.0 T O  12900 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
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AREA 16 LAKE S I T E  P R I N I C  1978 GEOCHEMIC4L SURVEY 

SC4TTERGRAM 4 N D  L I N E 4 R  R E G R E S S I O N  OF U-W V S  PH 

I I I I 1 I 1 
i- 5-5-  
t 

I 

1.4-  

8 

1.2- 

,f- U-k 
PPB 

I 
6 - 0  

I 
6 .  7 

8 S E T S  U S E D - - V 4 L U E S < D E T E C T  IOR: 0 P H  

I 
7-4 

** 

.. 

_ .  

i 

7 

- 

0 

I - -  
8 -2 

1 
9 - 0  

1 
10.0 

0 U-W--COR COEF= 0 . 4 3 - - P R E D I C T  160, 
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AREA 16 LAKE. SITE P R I N I C  1978 GEOCHEMICAL SURVEY 

SCATTERGRAM AND LINEAR REGRESSION OF U-H V S  COND 

3.4-  

I I 
0 

I r 5 - 5 -  

U-H 
PPB 
1.0- I 

1800. 

8 SETS USED--V4LUES<DETECT I O N :  0 COMD 0 U-W--COR C O f F =  0 - 3 6 - - P R E D  I C T  13: 

I 
1100.0 I COND I M 

5 5 - 0  90.0 

4.4- 

2.2- 

1-6- 

1.2- 
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A R E A  1 6  L A K E  SITE PRINIC 1978 G E O C H E M I C A L  SURVEY 
SCATTERGRAM 4ND L I M 4 R  R E G R E S S I O N  OF C O N D  V S  P H  

I 

c' *0°-  O- 

1100.0- 

65 0.0- 

I 1 

400.0- 

240.0- 
0 

150.0- 

90.0- 

CON0 
MMHC 
5 5 . 0 -  

I 
5lO 

PH I 
5.5 

I 
6-0 

I 
7 . 4  

I 

--- I 
8.2 

I - 

- 
0 

I 
9 . 0  

I 
10 ,c 

8 S E T S  U S E D - - V A L U E S < D E T E C T I O N ~  0 PH 0 COND--COR COEF= 0-91--PREDICT 84% 
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4RE4 16 L4UE SITE P R I E J I C  1978 G E O C H E M I C 4 L  SURVEY 

Z C I T T E R G R I M  4 k D . L I N E 4 R  R E G R E S S I O N  OF U-H V S  U-s 

I 
5 -5- r- 

I 

0 

4.4- 

* 
3 - 4 -  

2 - 8 -  

2.2- 

1.2- 

* 

u-w 
PPB 
1.0- 

I 
1.0 

* 
u-s f 

1 - 6  

I 

- .  

- 1  12 -0  

1 - I 

I 
20 .0  

I 
35 .c 

8 S E T S  USED--V4LUES<DETECTXON: 0 U-S 0 U-GI--COR COEF= 0 . 4 7 - - P R E D I C J  22% 
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AREA 16 LAKE S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY 

SCATTERGRAM AND L I N E A R  REGRESSION OF tit03 V S  COND 

I I I I I I I 1 
r- 240-o-  

0 

150,o- 

90.0- 

5 5 . 0 -  

r 

35.0- 

20.0- 

12.0- 

8 S E T S  U S E D - - V 4 C U E S < D E T E C T  ION: 0 COND 0 HC03--COR COEF= O099--PREDICT 97% 
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AREA 16 L A K E  S I T E  P P I N I C  1978 G E O C H E M I C 4 L  SURVEY 

S C 4 T T E R G R A M  4ND L I N E 4 R  REGRESSION O F  HC03 V S  PH 

I 6 240.0-  

150-0- 

9 0 - 0 -  

0 
55-0- 

rc 

35-0- 

20-0- 

1200- 

' HC03 
MG/L 

7 - 5 -  
I 

5 - 0  
PH 

I 

I 
5 - 5  

I 

I 
6 - 0  

8 S E T S  USED--VALUES<DETECT I O N :  0 PH 

1 
7 - 4  

I , '  - I 1 

0 

1 
8-2 

I 
9.0 

I 
10. 

0 H C U 3 - - C O R  COEF= 0 0 9 2 - - P R E D I C T  851 
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ARE 4 16 L A K E  S I T E  P R I N I C  1978 GEOCHEMICAL S U R V E Y  

S C A T T E R S R A M  AN0 L I N E A R  R E G R E S S I O N  OF HC03 V S  U-H 

I (- 240.0- 
I 1 t 1 I I - I 

0 

90.0- * 

150.0- 

5500-  * 
’ <r 

3 5 . 0 -  

2000-  

12-0- 

- 
HC03 
HG /L 

I 
5 * d  

I 4-4 I 
3 -4 

I 
2.8 

I 
7.5-  

U-H I PPB 1 
1 - 2  1 - 6  2.2 I 

1.0 

8 S E T S  USED--V4LUES<DETECTION: 0 U-W 0 HC03--COR COEf= O D 3 3 - - P R E D I C T  9% 
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AREA 16 LAKE S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY 
SCATTERGRAM AND L I N E A R  REGRESSION OF HC03 V S  U-S 

!, 

I 
240.0- 

1 

150.0- 

90-0-  

5 5 - 0 -  

0 

* 

35.0- 

20.0- 

12.0- 

HC03 
MG/L 

7.5- 
I 

l :o  
u-s 1 

1.6 

I 1 I 

- 
0 

I 
7.5 

I 
12.0 

I 
20.0 

1 
35 0 

8 SETS USED--V4LUES<DETECT ION: 0 U-S 0 HC03--COR CUEF=-OO05--PREDICT 0% 
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A - 1  
APPENDIX 3 

GUIDE TO THE STATISTICAL REPORT 

LIST OF VALUES AND RANK. 
The Sample Number is f o l l o w e d  by t h e  measured a n a l y t i c a l  v a l u e  
and % Rank f o r  e a c h  e l e m e n t  o r  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 ab le .  
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 
va lue  i n  a s e q u e n c e  f r o m  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 .  Fo r  example i f  there  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 ( the re  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  are g i v e n  0 r a n k .  

STAT1 STICAL SUMMARY TABLE. 
For Element  E w i t h  N v a l u e s  

AR ( A r i t h m e t i c )  MEAN: MA= - E=- 1 x E  

N 

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

r 7 

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 ) :  

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  Loga r i thm,  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  

r 

F 

3. 

4 .  

5. 

The Geomet r i c  Mean and L o g a r i t h m i c  D e v i a t i o n  are  e x p r e s s e d  
i n  t h e  same measur ing  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  

a f )  SWLS 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  
element ( 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 .  

DEVIATIONS FROM THE MEANS. 
The  tab le  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  
below and above t h e  mean. The s& i n d i c a t e s  the'RANK o f  such  
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 be 
above i t .  The d e v i a t i o n s  are  g i v e n  f o r  b o t h  t h e  A r i t h m e t i c  
(ARITH) and Logar5 thmic  (LOG) p a r a m e t e r s .  A l l  Va lues  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 iven  MA = 10.0 ppm P 

SD = 15.0 ppm 
MG = 7.0 I n  (MG) = 1 .95  
LD 1 2 . 0  I n  (LD) = 0.69 

F o r  Mean + 2 DEV 
ARITH - VALUE is  10 + 2 x 15 = 40 p p m  
LOG - VALUE is Exp I n  (MG) + 2 x In (LD) = Exp (3.33) = 28 p p m  

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 :  

[ I 

HISTOGRAM AND CUMULATIVE 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  Cumula t ive  Frequency  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  Cumula t ive  F requency  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 Samples ,  . t h e  number below 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 tab le  c o n s i s t s  of c e l l s  fo 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 second  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 ;  it 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  
cor re la t ion  is d u e  t o  c a u s e s  o t h e r  t h a n  random measur ing  
errors 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 - 3  

A 0-50 r a n g e  means t h a t  t h e r e  is bet ter  t h a n  50% c h a n c e  t h a t  
t h e  c o r r e l a t i o n  is c a u s e d  b y  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  errors cause t h e  c o r r e l a t i o n ,  or t h a t  t h e r e  is be t te r  
t h a n  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  
b e h a v i o u r  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 s a m p l e s  
i n  t h e  p a i r ,  i n c l u d i n g  v a l u e s  be low d e t e c t i o n .  

For N p a i r s  of e l emen t sX and Y w i t h  means 2 and ? 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 = E X Y  - N 37 
N . SX . SY 

.- 

6 .  SCATTERGRAM AND LINEAR REGRESSION. 
For s e l e c t e d  p a i r s  of e l e m e n t s  t h e  v a l u e s  are 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 b o t h  a x e s ;  t h e  l a b e l s  
are i n  t r u e  m e a s u r i n g  u n i t s .  An * i n d i c a t e s  o n e  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  t w o  p a i r s  a t  t h e  same p o s i t i o n ,  
3 f o r  t h r e e  p a i r s ,  e t c .  u p  t o  9 .  For  t e n  or more p a i r s  a + 
is u s e d .  
The  l i n e a r  r e g r e s s i o n  is  computed assuming errors  i n  b o t h  , 
e l e m e n t s ,  t h u s  t h e  f i t  m i n i m i z e s  t h e  sum o f  t h e  d i s t a n c e s  
f r o m  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  b e i n g  shown by 
t h e  r e g r e s s i o n  l i n e .  
T h e  l a s t  l i n e  i n  t h e  page spec i f ies  t h e  number of sets of 
p a 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 
e l e m e n t  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  
p e r c e n t a g e  o f  t h e  v a l u e s  which c a n  be p r e d i c t e d  f rom t h e  
c o r r e l a t i o n .  

- -  










