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INTRODUCTION 

A r e c o n n a i s s a n c e  geochemica l  su rvey  was unde r t aken  i n  t h e  s o u t h w e s t e r n  
h a l f  o f  t h e  Wiseman Quadrang le ,  n o r t h e r n  A laska ,  from 1977 t h r o u g h  1979 t o  a i d  
i n  e v a l u a t i o n  of r e g i o n a l  m i n e r a l - r e s o u r c e  p o t e n t i a l  and t o  p rov ide  a b a s e l i n e  
f o r  p r i v a t e  geochemica l  p r o s p e c t i n g  s u r v e y s .  L o c a l i t i e s ,  a n a l y t i c a l  r e s u l t s ,  
and s t a t i s t i c a l  d a t a  f o r  536 rock  samples  c o l l e c t e d  d u r i n g  t h i s  s t u d y  and 
d u r i n g  e a r l i e r  geochemica l  s t u d i e s  of  t h e  s o u t h w e s t e r n  Wiseman Quadrangle  a r e  
p r e s e n t e d  i n  t h i s  r e p o r t .  The geochemica l  a s s a y s  o f  647 s t ream-sediment  
s amples  and 156 heavy-minera l -pan-concent ra te  samples  from t h e  s t u d y  a r e a  a r e  
r e p o r t e d  i n  Alaska Open-f i le  Repor t  133A. 

Samples 1-380 were  c o l l e c t e d  by t h e  Alaska D i v i s i o n  of G e o l o g i c a l  and 
Geophys i ca l  Surveys  (DGGS) and ana lyzed  i n  t h e  l a b o r a t o r i e s  of t h e  U.S. 
G e o l o g i c a l  Su rvey ,  Branch of FXplo ra t ion  Research  (USGS). Samples 381-480 
and  505-536 were c o l l e c t e d  and ana lyzed  by DGGS; samples  480-505 a r e  i n c l u d e d  
from the  1979 DGGS geochemica l  r e p o r t  by Chipp. Sample l o c a l i t i e s ,  anomalous 
s amples ,  g e o l o g i c  a r e a s  f a v o r a b l e  f o r  o r e  d e p o s i t s ,  most a c t i v e  c l a i m s ,  and 
f e d e r a l  l and  wi thd rawa l s  a r e  shown on p l a t e  1. Th resho ld  v a l u e s  above which 
t h e  c o n c e n t r a t i o n  of e l emen t s  i s  c o n s i d e r e d  anomalous a r e  l i s t e d  i n  t a b l e  1. 
A n a l y t i c a l  r e s u l t s  f o r  r o c k  samples  a r e  l i s t e d  i n  t a b l e  2. Tab le  3 l i s t s  t h e  
d e s c r i p t i o n ,  t y p e ,  s o u r c e ,  and l o c a t i o n  of samples and d i s c u s s e s  t h e  n a t u r e  of  
any  m i n e r a l i z a t i o n .  S t a t i s t i c a l  d a t a  computed from t h e  a n a l y s e s  a r e  l i s t e d  i n  
t a b l e s  4-6. 

SAMPLING AND SAMPLE PREPARATION 

Rock s a n p l e s  were c o l l e c t e d  p r i m a r i l y  from o u t c r o p s ;  however, a  few 
samples  a r e  f l o a t .  Host samples  a r e  r e p r e s e n t a t i v e  hand specimens from 
o u t c r o p  and a r e  c a l l e d  g r a b  samples ;  a s semblages  of s e v e r a l  g r a b  samples from 
n e a r b y  o u t c r o p s  a r e  c a l l e d  composi te  samples.  S e v e r a l  s u b e q u a l - s i z e  specimens 
t aken  a t  r e g u l a r  i n t e r v a l s  a c r o s s  a  m i n e r a l i z e d  zone a r e  c a l l e d  c h i p  s amples .  

R e p r e s e n t a t i v e  samples of a l l  t y p e s  and v a r i e t i e s  of r o c k  i n  t h e  s t u d y  
a r e a  were c o l l e c t e d .  ..Uthough a 1  t e r e d  and m e t a l l i c ,  m ine ra l -bea r ing  r o c k s  
were p r e f e r e n t i a l l y  sampled ,  o n l y  abou t  25 p e r c e n t  of t h e  samples  showed 
v i s i b l e  i n d i c a t i o n  o f  a l t e r a t i o n  o r  m i n e r a l i z a t i o n .  The r ema in ing  75  p e r c e n t  
t y p i f y  t h e  bedrock  f o r m a t i o n  i n  t h e  a r e a  sampled. Sample we igh t s  r ange  from 
0.10 t o  1 0  kg. A l l  r ocks  were c rushed  i n  a  jaw c r u s h e r  t o  <6 cm, ground t o  
<O. 1  mm i n  a  v e r t i c a l  p u l v e r i z e r  w i t h  ceramic  p l a t e s ,  and s t o r e d  i n  m e t a l - f r e e  
c a r d b o a r d  c o n t a i n e r s  f o r  subsequen t  a n a l y s i s .  

ANALYTICAL METHODS 

A s i x - s t e p ,  DC-arc, s e n i q u a n t i t a t i v e  e m i s s i o n - s p e c t r o g r a p h i c  method 
( i n d i c a t e d  by S  below) g e n e r a l l y  f o l l o w i n g  t h a t  d e s c r i b e d  by Grimes and 
Nar ranz ino  (1968)  was used f o r  t h e  d e t e r m i n a t i o n s  of Fe, I%, Ca, T i ,  Pln, A g ,  
A s ,  Au, By Ba, Be, B i ,  C d ,  Co, Cr, Cu, La,  No, Nb, N i ,  Pb, Sb,  Sc ,  Sn, S r ,  V ,  
W ,  Y ,  Zn, and Zr i n  most samples .  Atomic-absorpt  i on  s p e c  t ropho  t o n e t r y  
( i n d i c a t e d  by AA below) was used t o  d e t e r m i n e  Zn i n  s a n p l e s  1-380; Fe ,  >lg, Ca, 
T i ,  and Pln i n  samples  381-466; A g ,  A s ,  Xu, Cu, Plo, N i ,  Pb, Zn, and Sb i n  
samples  467-480; and Ag, Au, Cu, Pb, and Zn i n  s a n p l e s  481-504. C o l o r i m e t r i c  
methods were used t o  d e t e r m i n e  A s  i n  samples  218-380. Ash and v o l a t i l e  
c o n t e n t s  of ca rbonaceous - sha l e  samples 505-507 a r e  r e p o r t e d  i n  t a b l e  3.  



Tab le  1. Thresho ld  v a l u e s  f o r  geochemica l  anoma l i e s  i n  Wiseman Quad- 
r a n g l e  r o c k ,  >O. 2-mn-stream s e d i m e n t ,  and nonmagnetic  pan-con- 
c e n t r a t e  samples  ana lyzed  by e m i s s i o n  s p e c t r o s c o p y  ( S )  and a tomic-  
a b s o r p t i o n  s p e c t r o p h o t o m e t r y  ( A A )  i n  p e r c e n t  ( % )  and p a r t s  pe r  m i l -  
l i o n  (ppm) . Data f o r  s t ream-sediment  and pan -concen t r a t e  samples  
i s  r e p o r t e d  i n  Alaska  Open- f i l e  Report  133A. Thresho ld  v a l u e s  f o r  
most e l e m e n t s  were g r a p h i c a l l y  chosen  by t h e  method of L e p e l t i e r  
(1969) and co r r e spond  a p p r o x i m a t e l y  t o  t h e  second s t a n d a r d  dev ia -  
t i o n  above t h e  mean. For o t h e r  e l emen t s  ( t h r e s h o l d s  u n d e r l i n e d ) ,  
i n s u f f i c i e n t  u n q u a l i f i e d  v a l u e s  were o b t a i n e d  t o  d e t e r m i n e  t h e  
t h r e s h o l d  g r a p h i c a l l y ;  i n  t h e s e  c a s e s  t h e  t h r e s h o l d  was set a t  t h e  
d e t e c t i o n  l i m i t .  

Rock Stream-sediment  Pan -concen t r a t e  
Element  t h r e s h o l d  t h r e s h o l d  t h r e s h o l d  

S-Fe 18% 6.2% 16% 
S-Mg 5.1% 1.8% 4.2X 
S-Ca 62% 20.0% 13% 
S-Ti 1.1% 0.822 4.8X 
S  -Pln 4300 ppn 1700 ppm 2050 ppn 
s-Ag 
S-As 
S  -Au 
S-B 
s- Ba 
S-Be 
S- B i  
S-Cd 
S-Co 
S-Cr 
S-Cu 
S  -La 
S -Mo 
S-LJb 
S  - N i  
S-Pb 
S-Sb 
S-Sc 
S-Sn 
S-Sr 
S  -v 
S-W 
s -Y 
S-Zn 
S-Zr 
S-Th 

u-43 
AA- Au 
u- Cu 
AA-110 
rU- N i  
AA-Pb 
X1-Sb 
&I-Th 
;U-U 
tW-Zn-X 
&I-Zn-P 

7 PPm 
500 pprn 
10 PPm 
260 pprn 
2600 pprn 
3.6 ppn 

110 pprn 
550 ppn 
800 ppm 
120 pprn 

13 PPm 
20 PPm 
180 pprn 
135 pprn 
100 pprn 
51 
10 ppn 
1200 ppm 
580 ppcl 
50 PPm 
70 PPm 
500 ppm 
390 pprn 
100 ppn 
- - -  
- - - 
- - - 
- - -  
- - -  
- - - 
- - -  
- - -  
- - - 
- - -  
170 ppn 

0.5 pprn 
200 pprn 
10 PPm 
160 pprn 
900 ppm 

10 PPm 
20 PPm 
100 ppn 
270 pin 
95 PPm 
140 ppn 

5 PPm 
30 PPm 
100 pprn 
75 ppm 

10 PPm 
750 pprn 
300 pprn 
50 PPm 
88 ppm 
200 pprn 
350 pprn 
100 ppn 
0.5 pprn 
10 pprn 

90 PPn 
5 Ppm 
115 pprn 
38 ppn 
100 pprn 
45 ppm 
18 ppr.1 
15C) ppn 
180 ppm 

-2 -  

3 PPn 
500 ppm 
20 
710 pprn 
3000 ppm 
2.4 pprn 
20 ppril 

50 PPm 
100 pprn 
450 pprn 
1350 pprn 
510 pprn 
10 PPm 
48 ppm 
130 pprn 
500 p p n  
200 p p m  
100 ppn 
70 ppra 
900 PPPm ~~- 

330 pprn 
100 pprn 
320 ppm 
900 ppn 
1000 ppcl 
200 pprn 
- - - 
- - - 
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  
- - -  



STATISTICAL ANALYSIS 

Data l i s t e d  i n  t a b l e  2  were e n t e r e d  i n  t h e  USGS Rock Analyses  S t o r a g e  
System (RASS). Data e n t e r e d  p r i o r  t o  December 5 ,  1980 ( samples  1-380) were 
r e t r i e v e d  and examined s t a t i s t i c a l l y  u s i n g  t h e  USGS STATPAC computer  program. 
S t a t i s t i c a l  a n a l y s e s  p r e s e n t e d  h e r e  a r e  n o t  i d e a l  because  t hey  a r e  based on 
o n l y  381 o f  507 samples.  R e s u l t s  a r e  p r e s e n t e d  i n  t a b l e s  1 and 4-6. 

An i m p o r t a n t  g o a l  of s t a t i s t i c a l  a n a l y s i s  of  geochemica l  d a t a  is d e t e r -  
m i n a t i o n  of t h e  t h r e s h o l d  v a l u e  above which t h e  c o n c e n t r a t i o n  of an e lement  i n  
a  sample should  be c o n s i d e r e d  anomalous ( u n u s u a l l y  h i g h )  when compared wi th  
e l e m e n t a l  c o n c e n t r a t i o n s  ove r  t h e  s t u d y  a r e a .  Threshold  v a l u e s  f o r  e l e m e n t s  
i n  s t ream-sediment ,  p a n - c o n c e n t r a t e ,  and rock  samples  f r o n  the  sou thwes t  Wise- 
n a n  Quadrangle  ( t a b l e  1)  g e n e r a l l y  r e p r e s e n t  e l e m e n t a l  c o n c e n t r a t i o n s  h i g h e r  
t h a n  t h o s e  i n  a l l  bu t  abou t  2.5 p e r c e n t  of t h e  samples .  Anonalous c o n c e n t r a -  
t i o n s  of  e l emen t s  a r e  u n d e r l i n e d  i n  t a b l e  2 and t h e  e lement  i s  l i s t e d  nex t  t o  
t h e  p e r t i n e n t  s a n p l e  number on p l a t e  1 and  t a b l e  3. 

It i s  n o t  n e c e s s a r y  t o  r e a d  t h e  s t a t i s t i c a l  d a t a  t o  make u s e  of i t .  If 
r e s u l t i n g  t h r e s h o l d  v a l u e s  f o r  h i g h ,  anomalous e l e m e n t a l  c o n c e n t r a t i o n s  a r e  
a c c e p t e d ,  t h e  map may be used d i r e c t l y  a s  a  p r o s p e c t i n g  g u i d e  t o  t h e  geochemi- 
c a l l y  anomalous a r e a s .  Some e l e m e n t s  t y p i c a l l y  occu r  w i t h  c e r t a i n  r o c k  t y p e s  
( f o r  example,  Ti w i t h  m a g n e t i t e  g r e e n s c h i s t )  and can  be used t o  g e o c h e m i c a l l y  
t r a c e  a  rock  u n i t .  P r o s p e c t o r s  wish ing  t o  l o c a t e  t h e  s o u r c e  of an  anomaly o r  
t o  geochemica l ly  t r a c e  a  promis ing  rock  u n i t  p robab ly  w i l l  need p l a t e  1 and 
t a b l e s  1-3. An app rox ima te  measure of t h e  s i g n i f i c a n c e  of an  anomaly can  be 
de t e rmined  by l o c a t i n g  t h e  anomalous e l e m e n t a l  c o n c e n t r a t i o n s  on t h e  c u r v e s  o f  
t h e  a p p r o p r i a t e  g r a p h s  i n  t a b l e  4 and  by d e t e r m i n i n g  whether  nea rby  samples 
a r e  anomalous i n  t h e  same e l emen t .  Threshold  v a l u e s  a l s o  p r o v i d e  a  ' b a s e  
l i n e '  o r  'background '  f o r  compar ison  of l o c a l  geochemica l  su rveys  w i t h i n  t h e  
s o u t h w e s t e r n  Wiseman Quadrangle .  T a b l e s  4-6 may be h e l p f u l  when u s i n g  t h i s  
r e p o r t  t o  d e f i n e  t h e  background f o r  l o c a l  geochemica l  s u r v e y s .  

Tab le  4 i s  t h e  g r a p h i c a l  a n a l y s i s  of  d a t a  from rock  samples and r e p o r t s  
obse rved  f r e q u e n c y ,  c u m u l a t i v e  f r e q u e n c y ,  p e r c e n t  f r e q u e n c y ,  and percent-cumu- 
l a t i v e  f r e q u e n c y  f o r  u n q u a l i f i e d  and q u a l i f i e d 1  v a l u e s  of e l emen t s  d e t e c t e d  
i n  one  o r  more samples .  Frequency and cumula t ive - f r equency  d a t a  a r e  used t o  
p l o t  h i s t o g r a m s  and cumula t ive - f r equency  c u r v e s  f o r  e l emen t s  d e t e c t e d  i n  
u n q u a l i f i e d  c o n c e n t r a t i o n s ;  t h e s e  g r a p h s  a r e  i n c l u d e d  i n  t h e  g r a p h i c a l  
a n a l y s i s .  Values  f o r  a  normal ized  f r equency  d i s t r i b u t i o n ,  g e o n e t r i c  mean, 
g e o m e t r i c  d e v i a t i o n ,  v a r i a n c e ,  and i n t e r p o l a t e d  c u n u l a t i v e  f r equency  a r e  a l s o  
r e p o r t e d  i n  t a b l e s  4 and 7 .  

The cumula t ive - f r equency  c u r v e  i s  used a s  a  g u i d e  to  s e l e c t  tile t h r e s h o l d  
f o r  anomalous ly  h i g h  e l e m e n t a l  c o n c e n t r a t i o n s .  In  most c a s e s  t h i s  means t h a t  
o n l y  2 .5  p e r c e n t  of t h e  samples  exceed t h e  upper  t h r e s h o l d  v a l u e ,  which cor-  
r e sponds  a p p r o x i m a t e l y  t o  t h e  second s t a n d a r d  d e v i a t i o n  above t h e  mean. How- 

' u n q u a l i f i e d  v a l u e s  a r e  q u a n t i t a t i v e l y  d e f i n e d  c o n c e n t r a t i o n s  r eco rded  i n  
p e r c e n t  o r  p a r t s  pe r  m i l l i o n  (ppm) and q u a l i f i e d  v a l u e s  a r e  q u a l i t a t i v e l y  
d e f i n e d  c o n c e n t r a t i o n s  a t  which an e lement  i s  p r e s e n t  i n  a  sample a t  
c o n c e n t r a t i o n s  l e s s  t h a n  o r  exceed ing  q u a n t i t a t i v e  d e t e c t i o n  l inl i ts  and i s  
r eco rded  a s  g r e a t e r  t han  o r  l e s s  t han  t h e  upper  and lower d e t e c t i o n  l i m i t s ,  
r e s p e c t i v e l y .  



e v e r ,  t h e  form of  t h e  c ~ ~ ~ u l a t i v e - f r e q u e n c y  c u r v e  f o r  Cu and Zn p r o v i d e s  
e v i d e n c e  f o r  a  mixed sample p o p u l a t i o n  w i t h  an  e x c e s s  of h igh  v a l u e s .  I n  
t h e s e  c a s e s  t h e  cumula t ive- f  r equency  c u r v e s  a r e  p r o j e c t e d  ( s e e  dashed  l i n e )  t o  
t h e  2 .5-percent - f requency- l ine  a c c o r d i n g  t o  t h e  method of L e p e l t i e r  (1969) .  
I f  t h e  c o n c e n t r a t i o n  of an e l emen t  i n  a l l  o r  n e a r l y  a l l  samples f a l l s  below 
t h e  d e t e c t i o n  l i m i t ,  t h e  anomaly t h r e s h o l d  i s  a r b i t r a r i l y  set a t  t h e  d e t e c t i o n  
limit f o r  t h e  method used ( t a b l e  1 ) .  

Thresho ld  v a l u e s  de t e rmined  by t h i s  method have  been a p p l i e d  t o  a n a l y s e s  
of sardples 381-504 and samples  508-536. The a p p l i c a t i o n  of t h r e s h o l d s  i n  
t a b l e  1 t o  e l e m e n t s  i n  t h e  above  samples de t e rmined  by S shou ld  be r ega rded  
w i t h  c a u t i o n ,  because  S is  a  s u b j e c t i v e  and s e m i q u a n t i t a t i v e  method of 
a n a l y s i s  and because  t h e s e  samples  were no t  i n c l u d e d  i n  t h e  s t a t i s t i c a l  d e t e r -  
m i n a t i o n  of t h e  t h r e s h o l d s .  

Tab le  5  summarizes t h e  number and type  of q u a l i f i e d  v a l u e s ;  t h e  number of 
u n q u a l i f i e d  v a l u e s ;  t h e  maxicium and minimum u n q u a l i f i e d  v a l u e ;  and t h e  mean, 
s t a n d a r d  d e v i a t i o n ,  v a r i a n c e ,  skewness ,  and k u r t o s i s  of t h e  u n q u a l i f i e d  
v a l u e s .  

S imple  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 s  among l o g a r i t h m i c  v a l u e s  of e l e -  
m e n t a l  c o n c e n t r a t i o n s  i n  380 samples  and t h e  number of p a i r s  of v a l u e s  used t o  
compute t h e s e  c o e f f i c i e n t s  a r e  shown i n  t h e  u p p e r - l e f t  h a l f  of t a b l e  6.  When 
t h e  number of  p a i r s  i n  t h e  l o w e r - l e f t  c o r n e r  i s  l e s s  t han  t h e  t o t a l  number of 
samples  a n a l y z e d ,  t h e  b i v a r i a t e - f r e q u e n c y  d i s t r i b u t i o n  was censo red  f o r  one o r  
bo th  e l emen t s  because  of l i m i t a t i o n s  i n  t h e  methods of a n a l y s i s .  In  t h e  un- 
censo red  p o r t i o n  of  t h e  b i v a r i a t e  p o p u l a t i o n ,  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  was 
n o t  computed i f  t h e  number of p a i r s  was less t h a n  3. The s t a t i s t i c a l  r e l i -  
a b i l i t y  of  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 s  i n c r e a s e s  a s  t h e  number of p a i r s  
i n c r e a s e s  up t o  a  t o t a l  o f  380 p a i r s .  

C o r r e l a t i o n  c o e f f i c i e n t s  based on a  s t a t i s t i c a l l y  s i g n i f i c a n t  s e t  of 
p a i r s  p r o v i d e  a  measure of t h e  c o r r e l a t i o n  of e l emen t s  on t h e  a b s c i s s a  and 
o r d i n a t e .  A h i g h  p o s i t i v e  c o r r e l a t i o n  is r e p r e s e n t e d  by a  h i g h  p o s i t i v e  co- 
e f f i c i e n t  ( 5 0  t o  100) and i n d i c a t e s  t h a t  samples r i c h  i n  one of t h e  compared 
e l e m e n t s  a r e  r i c h  i n  bo th .  Conve r se ly ,  a h i g h  n e g a t i v e  c o r r e l a t i o n ,  r ep re -  
s e n t e d  by a  h igh  n e g a t i v e  c o r r e l a t i o n  c o e f f i c i e n t  (-50 t o  - l o o ) ,  i n d i c a t e s  
t h a t  samples r i c h  i n  one of t h e  compared e l emen t s  is poor i n  t h e  o t h e r .  
S t r o n g e r  p o s i t i v e  and n e g a t i v e  c o r r e l a t i o n s  a r e  i n d i c a t e d  by l a r g e r  p o s i t i v e  
and n e g a t i v e  numbers, r e s p e c t i v e l y .  Very low p o s i t i v e  and n e g a t i v e  c o r r e l a -  
t i o n  c o e f f i c i e n t s  ( c l o s e  t o  z e r o )  i n d i c a t e  t h a t  t h e r e  i s  no s y s t e m a t i c  
r e l a t i o n s h i p  between t h e  c o n c e n t r a t i o n  of t h e  two e l emen t s  be ing  compared. 

We wish t o  ex t end  s p e c i a l  t hanks  t o  John B. C a t h r a l l  ana  t he  Branch of 
E x p l o r a t i o n  Research of t h e  USGS. They a n a l y s e d  most of t h e  s amples ,  p rov ided  
computer  l i s t i n g s  of t h e  a n a l y t i c a l  d a t a  and s t a t i s t i c s  f o r  t h e  s a n p l e s  which 
they  a n a l y z e d ,  and a d v i s e d  us on s a n p l e  c o l l e c t i o n  and r e p o r t - p r e p a r a t i o n  pro- 
c e d u r e s .  

USGS r e v i e w e r s  r e j e c t e d  t h e  r e p o r t  p r i m a r i l y  because  t h e  s t a t i s t i c a l  
a n a l y s i s  is based on o n l y  7 1  p e r c e n t  of t h e  s a n p l e  p o p u l a t i o n .  They f e e l  t h e  
a n a l y s i s  must be based on 80 p e r c e n t  o r  more of t h e  s a n p l e  p o p u l a t i o n .  



Although C a t h r a l l  was a  c o a u t h o r  on t h e  p r e v i o u s  d r a f t  o f  t h i s  r e p o r t ,  t h e  
USGS asked  t h a t  h i s  name be removed u n t i l  t h e  s t a t i s t i . c s  were r e run .  Because 
t h i s  p r o c e s s  would d e l a y  p u b l i c a t i o n  of t h e  r e p o r t  f o r  a t  l e a s t  s i x  months ,  
DGGS i s  p u b l i s h i n g  i t  a s  i s ,  so t h a t  t h e  d a t a  a r e  a v a i l a b l e  on a  t i m e l y  b a s i s .  
The r e a d e r  may want t o  use o t h e r  v a l u e s  f o r  t h e  anomaly t h r e s h o l d s .  

We a r e  g r a t e f u l  f o r  t h e  a s s i s t a n c e  of David D. Adams i n  p r e p a r i n g  t h i s  
r e p o r t .  Gar P e s s e l ,  M i t c h e l l  Henning, Warren Hamil ton ,  James R i e h l e ,  and Chad 
P r i c e  c o l l e c t e d  many of t h e  samples.  Mi l ton  W i l t s e  rev iewed t h e  r e p o r t .  The 
F i ckus  f a m i l y ' s  h o s p i t a l i t y  made ou r  Crev ice  Creek f i e l d  camp more comfor t -  
a b l e .  
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Tab le  2. A n a l y t i c a l  r e s u l t s  f o r  536  r o c k  samples  from t h e  southwes t  Wiseman Quadrang le ,  Alaska .  P r e c i s i o n  
o f  r e p o r t e d  v a l u e s  i s  a p p r o x i ~ n a t e l y  p l u s  o r  minus one  r e p o r t i n g  v a l u e  a t  6 8  p e r c e n t  c o n f i d e n c e  and two 
r e p o r t i n g  v a l u e s  a t  95 p e r c e n t  con f idence .  Fe ,  big, Ca ,  and T i  a r e  r e p o r t e d  i n  p e r c e n t ;  a l l  o t h e r  e l e -  
i ~ l e n t s  a r e  r e p o r t e d  i n  ppn. D a t a - q u a l i f i e d  ( c e n s o r e d )  c o d e s ,  d e f i n e d  below, were used w i t h  some re- 
p o r t e d  v a l u e s .  Approximate l imits of d e t e r m i n a t i o n  f o r  u n q u a l i f i e d  e l e m e n t a l  c o n c e n t r a t i o n s  i n  t h i s  
r e p o r t  a r e :  

S-FeX S-MgX S-CaX S-Ti2 S-Ffn S-Ag S-As S- Au S-B S-Ba 

Max. 20 20.0 20.0 7 7 5000 100 10000 15 2000 5000 
Min. .05 .02 .05 .005 10 0.5 2 00 10 10 2 0 

S-Pb S-S b  S-Sc S-Sn S-Sr S-V S-W S-Y S-Zn S-Zr 

S-Th AA-Zn-P Cn- A s  

For a  few samples ,  a n a l y s t  e s t i m a t e d  q u a n t i t a t i v e  v a l u e s  of  T i ,  Ph, A s ,  and Ba t h a t  a r e  h i g h e r  t h a n  maximum 
d e t e c t i o n  l imit  ( above ) ;  t h e s e  e s t i m a t e d  v a l u e s  a r e  l i s t e d .  Q u a l i f i e d  d a t a  codes  a r e  N ,  <, o r  >; N = n o t  
cletec t e d ;  < = d e t e c t e d  , bu t  below lower l i m i t  o f  d e t e r m i n a t i o n  of  u n q u a l i f i e d  ( q u a n t i t a t i v e )  e l e m e n t a l  con- 
c e n t r a t i o n ;  > = g r e a t e r  t han  upper  limit of d e t e c t i o n .  For some e l e m e n t s  i n  saciples  381-536, t h e  d e t e c t i o n  
l imits  vary .  Where tlie d e t e c t i o n  l i m i t  d i f f e r s  from t h e  d e t e c t i o n  limit s t a t e d  above ,  t h e  q u a l i f i e d  v a l u e  
i s  fo l lowed  by t h e  a c t u a l  d e t e c t i o n  l i m i t ,  f o r  example ,  N(20) s y ~ l i b o l i z e s  ' n o t  d e t e c t e d  a t  a lower l i ~ i i t  of 
20 ppm. ' Anomalously h i g h  e l e m e n t a l  c o n c e n t r a t i o n s  a r e  u n d e r l i n e d .  I -  -' i n d i c a t e s  t h e  e l emen t  was n o t  
deterlii i i ied. A n a l y s i s  by s e m i q u a n t i t a t i v e  e m i s s i o n  s p e c t r o m e t r y  i s  i n d i c a t e d  by ' S  - e l e m e n t '  ; a n a l y s i s  by 
a t o m i c  a b s o r p t i o n  spec  t r o p h o t o m e t r y  i s  i n d i c a t e d  by ' AA-element . ' 
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Grab 

A, 
Chip Outcrop  

I3 A 
Coi.lpositc F l o a t  

- - - . - C  S,lnple I/ hnona lous  ' a a t l  t u d e  Longi tude  F i e l d  // D  

8 5 1  27 26N 151  41 48W 77 Dnx 46 A A 

9 h !  30 38tl 151  55 33W 77 Dnx 49 A A 

1 IJ Cu 6 1  31 IZN 151  57 U6W 77 Dnx 51  A A 

I  I Cu, EL) I>,' 3U 38N 151 57 33W 77 Dnx 52 A 

12 61  13 U3N 152 36 48W 77 Unx 65 B 

13  h l  12 49N 152 36 15W 77 Dnx 66 tl 

1 5  o; 19 13N 151 43 O6W 77 Dnx 80 A 

16 HI ,  Cu 67 19 L8N 151 40 24W 77 Ilnx 83 A 

Kock d e s c r i p t i o n  

F ine-grd ined ,  a c t i n o l i t e - c h l o r i t e  g r e e n s c h i s t  
wi th  c a r b o n a t e  i n t e r l a y e r s .  

Pale-greet , ,  Line-grained , c h l o r i t e - t a l c -  
q u a r t z  s c h i s t  wi th  1Z s u l f i d e s .  

S i l v e r - g r a y ,  f i n e - g r a i n e d ,  muscovi te -quar tz  
m e t a s i l t s t o n e .  

Synmetalnorphic(?) q u a r t z  v e i n s  w i t h  maia- 
c h i t e ,  b o r n i t e ,  and g a l e n a  c u t t i n g  c a l c i t e -  
q u a r t z  s c h i s t .  

Rusty,  medium-grained, garne t -muscovi te -  
q u a r t z - a l b i t e  s c h i s t .  

Quar tz  v e i n s  i n  f u c h s i t e - g a r n e t - q u a r t z -  
f e l d s p a r  s c h i s t .  

Black,  f i n e - g r a i n e d ,  g r a p h i t  i c  muscovi te -  
a l b i t e - q u a r t z  s c h i s t .  

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

s t r e a n  boulder  of q u a r t z  ve in .  

Nature of m i n e r a l i z a t i o o  
and remarks  

Assoc ia ted  w i t h  f e r r u g i n o u s  
do lomi te .  

S u l f i d e  i s  p robably  o x i d i z e d  
p y r i t e .  

Malachi te  s t a i n i r g  and  
d i s s e m i n a t e d ,  p a r t l y  o x i d i z e d  
copper s u l f i d e s .  

Stockwork of q u a r t z  v e i n s ,  
some d i s s e n i n a t e d  m i n e r a l s  i n  
s c h i s t .  

Sample £ran  i r o n - s t a i n e d  
zone. 

Chip sample of gossan  a s -  
s o c i a t e d  wi th  q u a r t z - v e i n  
stockwork.  

Conta ins  about  U d i s -  
s e m i n a t e d ,  o x i d i z e d  s u l -  
f  i d e s .  

Conta ins  about 2 1  d i s -  
s m ~ i n a t e d ,  o x i d i z e d  s u l -  
f i d e s .  

Conta ins  about  102 d i s -  
seininated p y r r l i o t i t e  
a l t e r e d  t o  m a r c a s i t e ;  a l s o  a  
t r a c e  of c h a l c o p y r i t e  and 

s p h a l e r i t e ( ? ) .  
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Crab  

A ,  
C h i p  O u t c r o p  

n A 
Compos i t e  F l o a t  

Sdr.tple l Anornaious i . o c i t u d e  L o n g i t u d e  F i e l d  li C D .- - - -- 

45 h? 17 4211 152 18  12W 77 Dnx 158  A A 

48 N i  h i  13 31N 151 34 U9W 77 Unx 171x A A 

4 9  61 13 31N I51 34 U9W 77 Unx 171y A A 

50 S r ,  Zn* t i1 14 55N 151 34 39W 77 Unx l 7 6 x  A A 

5! I.e, AG, 6 ,  14 55N 151 34 39W 77 Uux 176y A 
A s ,  Au, 
S i .  Sb 

k t  17 OlN 15! 17 OOW 77 Unx 186 A 

t , ,  32 3UN 151 27 24W 7 7  1)nr 20h A 

f j ~  21 21N 152 58  OUW 77 Unx 208 A 

N a t u r e  of m i n r r a l i z a t F o n  
Rock d e s c r i p t i o n  and  r e m a r k s  

C r a y ,  e e d i u m - g r a i n e d ,  e p i d o t e - a l b i t e - m u s c o -  C o n t a i n s  22 i r o n  s u l f i d e s .  
v i t e  s c h i s t .  

S l a c k ,  f  i n e - g r a i n e d ,  n luscov i t e  q u a r t z i t e .  D i s s e m i n a t e d  p y r i t e  a n d  
t r a c e  s p h a l e r i t e ( ? ) .  

Kus ty ,  b l a c k ,  f i n e - g r a i n e d ,  g r a p h i t i c ,  nusco-  C o n t a i n s  d i s s e a a i n a t e d  i r o n  
v i t e - q u a r t z  s c h i s t .  s u l f i d e s .  

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

B lack ,  f i n e - g r a i n e d ,  c a l c a r e o u s ,  m u s c o v i t e  
q u a r t z i t e .  

P i n e - g r a i n e d ,  a c t i n o l i t e  m a r b l e .  

A Gray m a r b l e .  

S tockwork  o f  na r row,  r i c h ,  
s u l f i d e  v e i n s  c u t  m a r b l e  
w i t h  a  l i t t l e  c h a l c o p y r i t e  
a n d  s p h a l e r i t e .  

S tockwork  o f  pos t lne ta -  
morph ic  a r s e n o p y r i c e  v e i n s  
t o  1 0  cm t h i c k  w i t h  s p h a l e -  
r i t e  and a  t r a c e  of c h a l -  
c o p y r i t e  and s p h a l e r i t e .  

A Uark-g reen ,  f i n e - g r a i n e d ,  s i l i c i f i e d  p y r i t e -  Has d i s s e m i n a t e d  p y r i t e ,  
g a r n e t  g r e e n s c h i s t .  a n d  t r a c e  s p h a l e r i t e  i n  

v e i n s .  

A banded,  o c h r e ,  t i n e - g r a i n e d ,  f uc l l s i t e -musco-  Many o u t c r o p s  have s m a l l  
v i t e - d o l o m i t e - q u a r t z  m e t a g r i t .  m a l a c h i t e  shows. 

A P a l e - g r e e n ,  f i n e - g r a i n e d ,  c h l o r i t e - t a l c -  Has l e n s e s  of p y r i t e  
( q u a r t z  s c h i s t .  a n d  g a l e n a ( ? )  up t o  6 cm 

l o n g .  
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Longi tude  

152 56 12W 

152 56 OOW 

152 5 1  3uW 

152 53 30W 
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152 28 36W 
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Crab 

A. 
Chip  

n 
Composite 

F i e l d  ff C  -- 

77 Iigx 156  A 

77 llyx 159.1 C 

77 Hpx 160 A 

77 Hgx 172 A 

77 Hgx 215 A 

Outcrop  
A 

F l o a t  
D 

A 

A 

A 

A 

A 

A 

A 

A 

a 

Kock d e s c r i p t i o n  

Gray,  medium-grained,  f e l s i c  s c h i s t .  

F e l s i c  and g r a p h i t i c  s c h i s t .  

Banded, l i g h t  and d a r k  g r a y ,  f e l s i c  s c h i s t .  

Gray ,  medium-grained,  f e l s i c ,  mica s c h i s t .  

Ochre,  f i n e - g r a i n e d ,  f e l s i c  s c h i s t .  

F i n e - g r a i n e d ,  g r a p h i t i c ,  b l a c k  a lb i te -musco-  
v i t e - q u a r t z  s c h i s t .  

Gray,  f i n e - g r a i n e d ,  g r a p h i t i c ,  m u s c o v i t e  
q u a r t z i t e  w i t h  r e l i c t  g raded  bedding .  

S i l v r r - g r a y ,  raedium-grained m a r b l e .  

F ine-gra ined  g r e e n s t o n e  w i t h  r e l i c  p i l l o w  
s t r u c t u r e .  

Na ture  of m i n e r a l i z a t i o n  
and remarks  

F i n r - g r a i n e d ,  d i s s e m i n a t e d ,  
s u l f i d e s .  

Composite sample wlt l l  2;6 
f i n e - g r a i n e d  , d i s s e m i n a t e d  
p y r i t e ;  sorue p o s s i b l e  
r u t i l e  a n d / o r  c a s s i t e r i t e .  

Composite sample o f  1% Fine-  
g r a i n e d ,  d i s s e m i n a t e d  
p y r i t e .  

2% o x i d i z e d ,  f  i n e - g r a i n e d  
s u l f i d e s .  

3X c h a l c o p y r i t e ( ? ) ;  many 
q u a r t z  v e i n s .  

Dissemina ted  p y r i t e  i n  
s c h i s t ;  a b u n d a n t  q u a r c z  
ve i r l s  . 
Trace  of d i s s e m i n a t e d  
p y r i t e .  

Oissemina ted ,  p a r t i a l l y  
o x i d i z e d  p y r i t e .  

Secondary s i l i c a  and  
c a l c i t e .  
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Sdnlple  1 Anomalous L a t i t u d e  Longi tude  F i e l d  /I - - 

113 0 7  32 20N 152 33 09W 77 WH 101 

114 t7 32 1 I N  152 33 06W 7 7  W l l  102 

11 5 67 31 50N 152 33 06W 71 WH 104 

119 67 22 OIN 151 22 OOW 77 Pe 62 

b7 20 45N 151  22 12W 77 Pe 64 

67 Z l  36lJ 1 5 1  17 OOW 77 Pe b 6  

Grab 

A ,  
Chip  Outcrop  

B A 
Composite F l o a t  

C  D -- - 
Nature  of m i n e r a l i z a t i o n  

Rock d e s c r i p t i o n  and  remarks  

Green,  c h l o r i t e - q u a r t z  c a l c - s c h i s t .  

Gray marble.  

C a l c a r r o u ~ ,  g r a p h i t i c  p h y l l i t e .  Quar tz  v e i n s  c o n t a i n i n g  
o x i d i z e d  s u l f i d e s  c u t  
sample.  

C l l l o r i t e  g r e e n s c h i s t .  

F ine-gra ined ,  c a l c d r e o u s ,  e p i d o t e - a l b i t e -  Dissemina ted  m a g n e t i t e .  
c l r l u r i t e - a c t i n o l i t e  g r e e n s c h i s t .  

Coarse-gra ined ,  biot i te -epidotr-c lr lor i te -  
a l b i t r - a c t i n o l i t e  g r e e n s c h i s t .  

Mediunl-grained, calcice-muscovite-chlorite 
b i o t i r e  E e l s i c  s c h i s t .  

Coarse-gra ined ,  g a r n e t  g r e e n s c h i s t .  

F ine-gra ined ,  c h l o r i t e  s c h i s t .  

F ine-gra ined  , muscovi te -quar tz  s c h i s t .  

ftedium-grained, c h l o r i t e - b i o t i t e  q u a r t z  
r.~orizonite. 

Dissemina ted  m a g n e t i t e .  

D i s s e m i n a t e d ,  o x i d i z e d  i ron  
s u l f i d e s .  
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Gr.rb 

~1, 
Chip  O u t c r o p  

1s A 
C o m l ' o ~ i t e  F l o a t  

C  L, -- - 
N a t u r e  of m i n e r a l i z a t i o n  

and  remarks  Anolndlous L a t i t u d e  - 

67 25 42N 

Longi tude  -- 
151 41 OOW 

Kock d e s c r i p t i o n  

Gray,  f i n e - g r a i n e d ,  m u s c o v i t e - q u a r t z  s c h i s t ,  
may be f e l d s p a t h i c .  

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

P i n k ,  medium-grained,  c a l c a r e o u s .  muscov i te -  
q u a r t z  s c h i s t .  

Tan d o l o m i t e  and m a r b l e  i n t e r l a y e r e d  w i t h  
g r a p h i t i c  s c h i s t .  

Gray,  f i n e - g r a i n e d ,  g r a p h i t i c ,  quartz-rnus- 
c o v i t e  s c h i s t .  

L ig l l t -g ray ,  k i n e - g r a i n e d ,  c a l c i t e - g a r n e t -  
m u s c o v i t e  q u a r t z i t e .  

F i n e - g r a i n e d ,  g r a p h i t i c ,  quar tz -mica  s c h i s t .  

Gray,  medium-gralned,  g r a p h i t i c ,  muscov i te -  
q u d r t z  S C ~ ~ S L .  

Mcdlum-grained, g r a p h i t i c ,  b l a c k  a l b i c r - o ~ u s c o -  
v i c e - q u a r c z  s c h i s t .  

Mediun-grained u d r b l e .  

U e i ~ e - s t r i p e d ,  nediux-graincd , c p i d o t e - r u s c c -  
vite c a l c - s c l a i s t .  
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Grab 

'4, 
Chip 

B 
Composite 

- -- Saciple I/ Bnorualous Latitude Longitude Field # C 

Outccop 
A 

Float 
D 

Nature of mineralization 
and re~larks Rock description - 

24 1 6 1  35 45N 151 53 OOW 78 Dnx 6 3  C Dark-silver-gray, fine-grained, tourmaline- 
chlorite-sericite-quartz metagrit. 

? 4 : Zr 67 35 45N 151 52 30W 78 Dnx 6 4  A Rusty. maroon to orange, calcareous, 
quartz phyllite. 

Purple, finr-grained, calcareous, sericite- 
chlorite-quartz phyllite. 

244 A);, Cu. 67 35 36N 151 53 3uW 78 Unx 68  A 
Clo 

Malachite-stained, carbonate- and 
quartzite-clast pebble conglomerate. 

Rocks at facies clrarye 
from quartzose metaclastic 
to metacarbonate rock con- 
tain disseminated chalcopy- 
rite, sphalrrite, and 
galena. 

2 4 5  F e ,  Ti, b1 35 31N 151 53 4?W 78 Unx 6 9  A 
s c ,  v ,  
Zll 

A Brown, cross-bedded mecasandstone. Near same facies change as 
sample 244. Abundant hema- 
tite and sphalerite in 
metasandstone. 

2 4 6 Sr. Zn* 67 35 33N 151 54 12W 78 Urlx 7 0  A A Crean to beige, medium-grained. muscovite- 
quartz-calcite schist. 

1% disseminaced opaques. 

A Slate-gray, fine-grained, dolomite-sericlte- 
chlorite-quartz ptbyllite. 

A Slate-gray, fine-grained, calcareous, 
chlorite-muscovite-quartz mecngrit. 

A Beige, coarse-grained, schistose, sericite- 
quartz rnetacongloinerate and grit. 

2 4 9  6 i  34 28N 152 07 3bW 78  Unx 86 C 
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Crab 

A ,  
Chi 1, Outcrop 

1) A 
Composite F l o a t  

S.ti.lple i/ Anunulutis L a t i t u d e  Longi tude  F i e l d  1 i; D  -- - - - - - -- - Rock d e s c r i p t i o n  

67 36 33N 151 54 24W 78 Dnx 157 A A  Lrlmi~lated,  g r a y ,  very  f i n e - g r a i n e d  marble 
o r  l i m e s  tone .  

L l l  B i ,  !lo 67 36 4LN 151 54 121.1 78 U~ix 159 A A Maroon t o  b e i g e  lndrble l a y e r  a t  top  of 
s i l i c e o u s  c l a s t i c  u n i t  and below t h i c k  
c d r b o o a t e  u n i t e .  

1 7 2  U c ,  Mo 97 37 IZN 151 54 24W 78 Dnx 160 A A Grdpl i i t i c  p l ~ y l l l t e  below s i l i c e o u s ,  
c l a s t i c  u n i t .  

2 7 3  Ni 07 18 l7N 152 13 36W 78 Unx 161 8. A Orange, fuckrs i te -bear ing  marb le  wi th  
s p a r c e  q u a r t z .  

117 27 43N 151 29 U0W 78 Unx 165 A A Eledium-grained, q o a r t z - a l b i t r - e p i d o t e -  
c h l o r i t e  g r e e n s c h i s t .  

175 Ib1 27 IEN 151 28 4814 78 Dnx 1670 A A F ine-gra ined ,  brown, pyri te-muscovice- 
q u a r t z  d o l o ~ n i t e  unconformably o v e r l a i n  
by quar tz -muscovi te  s c h i s t  wi th  c l d s t s  of 
dolornice. 

0 7  27 I L N  151 28 48W 78 Dnx 167b A A F ine-gra ined ,  g r e e n ,  m u s c o v i t e - c h l o r i t o i d -  
q u a r t z  s c h i s t .  

07 28 42N I51 U2 3UW 78 Dnx 171 A A Gray marb le .  

b7 35 UUN 151 39 48W 78 Unx ! 7 2  A A FJlack, g r a p h i t i c  p h y l l i t e  wi th  s t r e t c h e d  
c a r b o n a t e  c l a s c s ;  some may be f o s s i l s .  

!,7 24 56N 151 00 OUW 78 Unx 173 A. A Mediun-grained,  s p o t t e d  m e t a c o n g l o n r r a t e  
wi th  n ~ a r b l e  m a t r i x  and c l a s r s .  

Nature  of m i n e r a l i z a t i o n  
and remarks  

C h a l c o c i t e  and c h l o r i t e  oc- 
c u r  i n  i r r e g u l a r  t h i n  v e i n s  
and rep lacement  bodies .  

C h a l c o p y r i t e  o c c u r s  i n  
marb le  l a y e r s  i n  
p h y l l i t e .  

Dissemina ted  p y r i t e ;  t r a c e  
s p h a l e r i t e ( ? )  i n  do lomi te .  

Dense, f e r r i c r e t e  en- 
c r u s t e d .  

C l a s t s  mainly of marb le  
and d o l o m i t e .  
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4, 
C h l p  O u t c r o p  

n A 
Cotnl'osiLe F l o a t  

1 / A LrL i t  lode L o n , : i t u d c  1:ield 11 C U .~ ~ - 

329 & 67 29 48N 152 02 DUW 78 Cpx 55  A A 

3JU Sr 67 22 UbN 152 13 18W 78 ticx l C A 

331  67 22 27N 151 56 WW I8 Kcx 9 A A 

3 3 2  Sr 67 22 24N 152 14 4LW 78 Kcx 1 0  A U 

3 3 3 67 22 27N 152 15 24W 78 Kcx 12 A A 

3 3 5  67 24 24N I52  17 24W 78 Kcx 24 A A 

336 b7 24 18N 152 16 48W 78 Kcx 2 7  A A 

337 67 20 33N 152 49 18W 78 Kcx 39 A A 

3 38 67 20 27N 152 49 3OW 78 Kcx 40.1 A h 

N a t u r e  of m i n e r a l i z a t i o n  
Rock d e s c r i p t i o n  a n d  r e n a r k s  

P u r p l e  t o  maroon,  f i n e - g r a i n e d ,  q u a r t z - r i c h  
marb le .  

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

Med ium-gra ined  , sphene-muscov i t e - q u a r t z  c a l c -  
s c l r i s  t .  

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

S i l v e r ,  medium-grained,  q u a r t z - n r u s c o v i t e  
m a r b l e .  

Banded, g r e e n  and  w h i t e ,  t t i i n l y  i n t e r l a y e r e d ,  
c l ~ l o r i t e - a l b i t e  s c l l i s t  and m u s c o v i t e - q u a r t z  
marb le .  

Ligl i t -gray b r e c c i a  w i r h  d o l o m i t e  c l a s t s  
i n  a  m u s c o v i t e - q u a r t z - m a r b l e  m a t r i x .  

Dark-green,  f i n e - g r a i n e d ,  chlorite-muscovite- 
q u a r t z o f e l d s p a t h i c  s c h i s t .  

Gray,  medium-grained,  c h l o r i t e - m u s c u v i t e -  
q u a r t z  c a l c - s c h i s t .  

F i n e - g r a i l ~ e d ,  a l b i t e - c h l o r i t e  ~ r e e n s c t ~ i s t  P y r i t e  c r y s t a l s  up t o  2.5 cm 
w i t h  p o r p l l y r o b l a s t s  of a l b i t e  and p y r i t e .  on a  s i d e .  
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Crab 

A,  
Chip 

tl 
Composite 

Field K C - -- 

Outcrop 
A 

Float 
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A 
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A 
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A 

A 

A 

Nature of mineralization 
and remarks Anonldlous c a ~ i  tude Loogi rude 

t7 34 30N 151 45 0OW 

Rock description 

78 Pex 148  C Beige and gray metagrit and pebble con- 
glomerate with clasts of quartzite, shale, 
marble, and albite-quartz rock. 

Co, Sc, 67 18 55N 151 55 OUW 
v 

Medium-grained, chlorite-actinolite-albite 
greenschist. 

Retrograded (chlorite 
psuedoiaorphs of garnet). 

Lo t7 4 0  54N 151 55 ObW 78  Pex 1 5 4 n  A Very tine-grained, wagnecite-actinolite- 
albite-chlorite greenschist. 

78 t'ex 156 A Medium-grained, accinolite-chlorite- 
albite metdgabbro. 

C r ,  Ni tt7 19 008 1 5 1  45 OOW 78 Prx 171 A Coarse-grained, retrograded, muscovite- 
epidote-actinolite-albite metagabbro with 
relict horriblende. 

Relic holucrysLalline 
texture and relic horn- 
blende phenocrysts. 

78 Wsx 48 A Credm, aediuu-grained, muscovite-quartz- 
dolomite nietacouglomerate. 

7 8  Wsx 49 A Green, fine-grained, calcareous, qudrcz- 
clilorite schist. 

07 21 UtN 152 54 OOW 78 Wsx 5 2  A bledium- co coarse-grained, calcareous, musco- 
vite-biotite-quartz gneiss. 

78 wsx 53 C Green and white, f ine-grained, muscovite- 
chlorite-quartz retrograded gneiss and 
muscovite-albite-quartz calc-schist. 
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4UO :I& 

4 U I  

4 0 2  V 

403 Sn 

404 Ti, b, 
v 

Latitude Longitude 

67 17 42N 152 18 I?W 

67 13 18 152 00 24W 

b7 23 21N 152 34 42W 

67 17 01N 151 17 OOW 

67 21  38N 152 16 54W 

67 19 57N 151 48 0OW 

Field 1) -- 

77 Dn 158 

77 Un 160 

77 LIn 161 

77 Dn 167 

77 Un 184 

77 LIn 186 

77 Un 2 

77 Un 1 

77 Pe 30  

77 Pe 27 

Grab 

A, 
Ch lp 

B 
Composite 

c .- . - 

A 

A 

A 

4 

4 

.4 

A 

A 

.4 

4 

Outcrop 
A 

Float 
D -. -- - 

A 

A 

A 

A 

A 

a 

A 

A 

A 

A 

Rock description _- - -- - - - - - - -- - - - 

Dark-green, medium-grained, epidote- 
actinolite-chlorite-albite greenstone. 

Green, medium-grained, chlorite-muscovite- 
albite-quartz sct~ist. 

Polymetamorphic schist; consists of lenses 
of quartzire and graphitic, quartz- 
chlorite-muscovite schist. 

Mediuot-grained, chlorite-albite-actinolite- 
rpidote metadiorite. 

Medium-grained, muscovit e-metagranice sill. 

Fine-grained, albite-epidote-garnet- 
actinolice greenschist, 

Coarse-grained, biotite-granite orthogneiss. 

Fine-grained , biotite-albite-epidote- 
actinolite greenschist. 

Fine-grained, porphyroblastic, epidote- 
albite-actinolite-chlorite greenschist. 

Green and white, coarsr-grained, calcareous. 
chldrite-muscovite-albite-quartz schist. 

Nature of mineralization 
and remarks . -- - - - - -- -. - - -- - 

Relict intrusive igneous 
texture; 1% magnetite. 34 
sphene. 

Has dark-gray, blasto- 
porphyritic microcline. 

Has thin quartz and pyrite 
veins. 

Pre-Devonian intrusive. 

tias about 5% spl~ene and 
2% coarseyrained, tourma- 
line (dravite) suns. 
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lie. Zr 07 06 3 I N  

ile t 7  08 3ON 

i'b, Zr 67 08 23N 

Lorlgi t u d e  -- 
152 IS 42U 

Gr;ih 

A ,  
Chip 

H 
Compost t e  

F i e l d  It C -- - - 

Outcrop  
A 

F l o a t  
L, .- 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Kock d e s c r i p t i o n  

Very f i n e - g r a i n e d ,  epidote-albite-actinolite- 
c h l o r i t e  g r e e n s c h i s t .  

L t g l ~ t - g r a y ,  medi urn- to  c o a r s e - g r a i n e d  . 
m u s c o v i t e - q u a r t z - a l b i t e  f e l s i c  s c l i i s t .  

Grdy, very  f i n e - g r a i n e d ,  c r y s t o b a l i t e ( ? ) -  
muscovi te  f e l s i t e .  

Blue-gray,  very  f i n e - g r a i n e d ,  muscovi te -  
a l b i t e - q u a r t z - m i c r o c l i n e  f e l s i t e .  

Pa le -ye l low,  medium-grained, muscovi te -  
q u a r L z - a l b i t e  f e l s i c  s c h i s t .  

F ine-gra ined ,  p i d g e o n t t e - a l b i t e  g r e e n s t o n e  
wi th  a  g l a s s y  groundmass t h a t  is r e p l a c e d  
by c l a y .  

A p l ~ a n l t i c ,  amygdalo ida l ,  c e l a d o n i t e  green-  
s t o l ~ e .  

Ligll t-green,  f i n e - g r a i n e d ,  a l b i t e - c t ~ l o r i t e -  
muscovi te -quar tz  s c h i s t .  

Drab, medium-grained, p o r y l r y r o b l a s t i c ,  
a n k e r i t e - a l b i t e - q u a r t z - c l ~ l o r i t e  g r d n o f e l s .  

Tar,  t i n e - g r a i n e d ,  chloritoid-calclre-quartz 
m e t a g r i t .  

Nature  of m i n e r a l i z a t i o n  
and remarks  

A s i l l  2  t o  8 rn ch ick  i n  
marb le ;  1% d i s s e m i n a t e d  
m a g n e t i t e .  

Equant o(raques may be 
g a l e n a .  

Quar tz  v e i n s  abundant.  

Dissemina ted  cha lcopy-  
r i c e .  

P o s s i b l e  p m p e l l y i t e .  



Sample I/ - 

435 

43b 

437 

4 3 8  

439 

440 

411 

441 

443 

444 

445 

440 

Anomalous 

PC, v 

V 

Yb 

T i  

v 

Ti, Sn, 

Y ,  Zr 

v 

Longitude 

152 22 UOW 

152 21 j 7 U  

152 25  54W 

152 2 3  UUW 

152 36  UbW 

152 36  L4W 

151 41 42W 

152 14 UUW 

151 18 UUW 

151 11 UUW 

151 53 19W 

151 47 30W 

Field # 

7 7  K1 34 

7 7  Ki 3)  

7 7  K1 4U 

7 7  K1 43 

7 7  Ki 48a 

7 7  Ki 4% 

7 7  Ki 5 3  

7 7  Ilg 41 

7 7  Wh 99d 

7 7  Wh 95d 

7 7  W11 21 

7 7  WII L8a 

Crab 

A, 
Chip 

U 
Composite 

C -- 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Outcrop 
A 

Float 
U 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Rock description 

Gray, fine-grained, chlorite-muscovice- 
quartzite metaconglomerate. 

Maroon, fine-grained, auscovite-siderite- 
calcite-quartzite metagrit. 

Olive, medium-grained, garnet-albite- 
muscovite-quartz schist. 

Coarse-grained, garnet-albite-epidote- 
dctinolite greenschist. 

Coarse-grained, nematoblastic, clinozoi- 
s i te -muscovi te -g laucophane  schist. 

blue-gray, fine-grained, muscovite- 
albite-111icrocline-quartz felsite. 

Wllite, coarse-grained, garnet-cl~lorite-albice 
metabasite. 

Mediuol-grained, actinolite-biotite-albite- 
chlorite gceensct~ist . 
Pale-green, calcareous, chlorite-epidoce- 
albite gneiss. 

Porpliy ritic, amygdaloidal, prehnite green- 
stone. 

tledium-grained, biotite-chlorite-muscovite- 
quartz-albite schist. 

Fine-glained, biotite-epidoce-albice- 
aciinolite greenschist. 

Nature of mineralization 

Near felsire outcrops in 
'schist belt'. 

1% disseminated magnetite. 

Intermediate meta- 
igneous rock. 

I% disseminated magnetite. 
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Grab  

A ,  
C h i p  O u t c r o p  

B A 
Compos i t e  F l o a t  

C 1 , a c i t u d e  L o n g i t u d e  F i e l d  I/ D  --- 
Nacurz of m i n e r a l i z a t i o n  

and  r e ~ ~ l a r k s  S.rriiplr li Anomalous -- - - .- -- 

4 7 3  T i  

- Rock d e s c r i p t i o n  

Medium-grained , c h l o r i t e - m u s c o v i t e - q u a r t z  
s c h i s t .  

D i s s e m i n a t e d  p y r i t e ( ? ) .  

l i o r x ~ f e l s e d  c a l c - s i l i c a t e  a t  c o n t a c t  wit11 
f e l s i t e .  

D i s s e m i n a t e d  p y r i t e ( ? ) .  

I lornft . lscd c a l c - s i l i c d t e  a t  c o n t a c t  wl t l i  
f e l s i t e .  

D i s s e m i n a t e d  p y r i t e ( ? ) .  

P i n k ,  ~ i > e d i u m - g r a i n e d ,  garnet-cliloricr-cnusco- 
v i t e - g r a n i t e  o r t l ~ o g n e i s s .  

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

D i s s e r d i ~ ~ a t r d  c h a l c o p y r i t e  
and  t e t r a h e d r i t e ( ? ) .  

4 ;ti pig , b i l l ,  

I'b, Zil* 
Ordnge ,  c o a r s e - g r a i n e d ,  d o l o l n i t e  l a y e r  i n  
p r d y  n ~ a r b l e .  

C o n t a i n s  s p h a l e r i t e  a n d  
p y r i t e  i n  r e p l a c e d  l d y e r s  
or v e i n s  up t o  8 cm t h i c k .  

4 7 ' 1  Nu. Zn* M d r c d s i t e ( ? )  r e p l a c e s  
c r i n o t d s .  

Calcareous, n ~ u s c o v i t e - q u a r t z  s c h i s t  n e a r  
c o n t a c t  wit11 g r a n i t e  g n e i s s  and m a r b l e .  

E lass ive  s u l f i d e s  ( p y r i t e ,  
a r s e i i o p y r i t e ,  p y r r l i o t i t e ( ? ) ,  
g a l e n a ,  and c h a l c o p y r i t e )  
i n  l a y e r s  and v e i n s .  

Vein q t r a r t z  wi t l l  c a l c i t e .  

Vein g t l a r t z  wit11 c a l c i t e .  

M o r n i t e .  

M a l a c h i t e .  
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Sdniple // Anosldlous L.itiLude 1.ongitude F i e l d  # - - - -- --- - - -- -- 

520 67 23 34N 152 05 15W 80Un 2 

5.21 T i ,  >lo 67 13 56N 152 17 12W 80Dn 10 
B i ,  V 

5 2 7  TI, Pin, 6 i  1 0 3 U N  1 5 2 3 6 4 L W  dOI)r12Bc 
Bi , N i  , 
V 

Cr.jb 
A ,  

Chip Outcrop 
H A 

Con~lv'bite F l o a t  Nature  of m i n e r a l i z a t i o n  
C I) Kock d e s c r i p r i o n -  -- -- -- and remarks  

A 4 P o s s i b l e  p l d g i o c l a s e  g r a n i t e  from s e c t i o n  
of n e t s g a b b r o  + g r e e n s c h i s t .  

A A Medium-grained. s p l ~ e n e - c h l o r i  ce-garne t -  
a l b i t e  g r e e n s c h i s t .  

A A Light-gray.  mediuu-grained,  p o r p l ~ y c o b l a s t i c .  
q u a r t z - m u s c o v i t e - a l b i t e  f e l s i c  s c h i s t .  

A A  Elediuru-gray, c o a r s e - g r a i n e d ,  c a l c a r e o u s ,  
q u a r t z - m u s c o v ~ t e - a l b i t e  f e l s i c  s c l r i s r .  

A A Ilanded, g r a y  and w l ~ i t e ,  g r a p h i t i ,  
c l i nozo i s i c e - ch lo r i t e -qua r t z  s c l ~ i s t .  

A A Wl~i te ,  c o a r s e - g r a i n e d ,  b l a s t o p o r p h y r i t i c ,  
a lb i te -nruscovi te -quar tz  g n e i s s .  

C A White t o  pole-yellow, f i n e -  and medius-gra ined ,  
~ . i u s c o v i t e - a l b i t e - q u a r t z - m i c r o c l i n e  f e l s i c  
s c h i s t .  

A A Coarse-6ra lncd .  p o r p h y c o b l a s t i c ,  c a l c a r e o u s ,  
a c r i n o l i t e - c h l o r i t e - a l b i t e  g r e r n s c h L s t .  

5L9 T i ,  I 63 !8 40N 152 23 3hW 8UUn 65 A 
Hi, Ni , 
u 

1% d i s s e ~ l ~ i n a t e d  clralcupy- 
r i t e .  4 a a l l  gossans  i n  
o u t c r o p s .  

A Gray, tnediulil-grained, b l a s t o p o r p t r y r i t i c  S i m i l a r  t o  g n e i s s  of 
g r a n i t e  g n e i s s .  E r n i e  Lake. 

A Green, f i n e - g r a i n e d ,  a c t i n o l i t e - c h l o r i t e -  
q u a r t z  c a l c - s c h i s t  wit11 c a l c i t e  
p o r p l ~ y r o b l a s t s .  
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Tab le  4.  Graph ica l  a n a l y s i s  of a n a l y t i c a l  r e s u l t s  f o r  381 o f  536 r o c k  samples  
from t h e  southwest  Wiseman Quadrangle,  Alaska.  

Tab le  4 p r e s e n t s  t h e  fo l lowing  s t a t i s t i c s  and g raphs  f o r  each  e lement  d e t e c t e d  
i n  a  s u f f i c i e n t  number of  samples  t o  pe rmi t  s t a t i s t i c a l  a n a l y s i s :  1) 
obse rved  f r equency  ( o b s .  f r e q . )  , c u m u l a t i v e  f r equency  (cum. f r e q . )  , per- 
c e n t  f r equency  ( p e r c e n t  f r e q . ) ,  pe rcen t - cumula t ive  f r equency  ( p e r c e n t -  
cum. f r e q . ) ,  and t h e o r e t i c a l l y  p r e d i c t e d  f r equency  of  samples  f a l l i n g  
w i t h i n  c e r t a i n  l o g a r i t h m i c a l l y  e x p r e s s e d  c o n c e n t r a t i o n  i n t e r v a l s  f o r  a  
log-normal d i s t r i b u t i o n  ( t h e o r .  f r e q . )  ; 2) h i s tog ram and cumula t ive-  
f r e q u e n c y  c u r v e  from d a t a  i n  (1)  above;  3 )  t h r e s h o l d  v a l u e  used t o  d i s -  
t i n g u i s h  samples w i t h  anomalous ly  h i g h  c o n c e n t r a t i o n s ;  4 )  h i g h e s t  and 
lowes t  u n q u a l i f i e d  e l e m e n t a l  c o n c e n t r a t i o n s  d e t e c t e d  (maximum and minimum 
a n t i l o g ) ;  5 )  geomet r i c  mean, d e v i a t i o n ,  and v a r i a n c e  of e l emen t s  d e t e c t e d  
i n  u n q u a l i f i e d  c o n c e n t r a t i o n s ;  and 6 )  i n t e r p o l a t e d  c o n c e n t r a t i o n s  h i g h e r  
t h a n  25,  50 ,  90, and 95 p e r c e n t  of t h e  samples .  Ana lys i s  by atomic-  
a b s o r p t i o n  spec t ropho tomet ry  i s  i n d i c a t e d  by '&I-element';  a n a l y s i s  by 
s e m i q u a n t i t a t i v e  emis s ion  s p e c t r o g r a p h y  i s  i n d i c a t e d  by ' S-element . ' Con- 
c e n t r a t i o n s  of  Fe, Mg, Ca, and T i  a r e  r e p o r t e d  i n  p e r c e n t ;  a l l  o t h e r s  a r e  
r e p o r t e d  i n  p a r t s  per  m i l l i o n  (ppm). Q u a l i f i e d  d a t a  a r e  coded N ,  L, T,  
G ,  H, and B; N = n o t  d e t e c t e d  a t  lower d e t e c t i o n  l i m i t ,  L = d e t e c t e d  but  
below lower l i m i t  of  d e t e c t i o n  and q u a n t i t a t i v e  d e t e r m i n a t i o n  of con- 
c e n t r a t i o n ,  T = a t  lower l i m i t  f o r  d e t e c t i o n  and q u a n t i t a t i v e  de termina-  
t i o n  of  t h e  c o n c e n t r a t i o n ,  G = g r e a t e r  t han  upper l i m i t  of d e t e c t i o n  and 
q u a n t i t a t i v e  d e t e r m i n a t i o n  of  c o n c e n t r a t i o n ,  H = s e v e r e  i n t e r f e r e n c e  
problem, and B = n o t  de termined. ,  D e t e c t i o n  l i m i t s  a r e  l i s t e d  i n  c a p t i o n  
f o r  t a b l e  2. 



X X  
x  X  

X X X  X 
X X X  X  
X X X  X  
Y X X X X  
X X X X X  I 
X X X X X  

k X X X X X X  
X X X X X X X  
X * X X X X F  

x x x x x x x x x  
X X X X X X X X X X X  

N h f i ~ r r - - - C O C Z C C r -  
c C C C C = C ~ C C C C C c C C C  
I l l  I I I 1  ! I * + + + * + + +  

u ' U u u u l L W W L L u u L L w w W  
( T ' u f i * h n r x m  h r c r r w u h r c m  
- - C 3 . 3 " - < P C D S , ' . O ~ C @ ~ ~  
C h m . r - - a C b u c r a r D J -  

D I . ~ ~ r r . * . C I . . , . * .  
4 C m r h P e c D - h v e Z Q r N  

i u a 3 i = l  " 0 1  L F J L U ~ J U ~  



- - 

a -1 w w u u u  
W C e - m r . r .  
C LL > D U N U C  
Z uj r u c - f h ~  
- > Q  L C N - C C  
a c ~ .  c o e w - r .  
c u m  Nr-h . - -  
w u o .  w * . . .  ' a  

z 0  C C C C C C  
-LYm i 
d u d .  
I C  a 

l- !- C 

( r u m  Z 
w u  d 

.z z 
O b u .  - . - " - , - - -  
I < >  C C C C C  

X  
X  
X  X 
x X  
X X  
X X 
X X  
X  X  
X X X  

X X X X  
X X X X X  
X X X X X  
X  X  k w X  

x X W X X X  
x x x x x x x x  
X  X X X X X X X  
X  X X X X ~ Z X  

. - * r C -  
C C C C C  
I + + + I  

I X  x x x x x x x  
X  X x X X X X X X x  
X  X X X X X X X Y X X  X  

T a b l e  4 ( c o n t . )  



-1 ffl 
o m  
a 0 
C D m  
f f l c  
+ U: 
Z w -  

'3 r . . . s .  
0 C C C C O  
-1 

w 
0 
". 

C 
W 
I- 
3 A t -cc -  
a c c z c c  
5 1 + + + 1  
0 L Y L U U L U W  
Y CCL? f ' -=x  

C C I C a 2 k '  
w O C - P C  
w C C C - f . 0  
u C C - m c  

I . . . . .  ", IPNICNW 
u - 
C I1 I1 11 I! 11 

1/1 0.. z 
I- 0 
4 .. 
I- C VI 

c c c - -  
C C O C C  
+ + . * +  

I- . T .  

u O C C C C  
a 

- ffl 

m r ~  
4 U, c 
C C C  

T a b l e  4 ( c o o t . )  



T a b l e  (con t . ) 



z 
w c  
J - 
' T I -  
u U 
I- W 

I- 
> w 
U a 
z 
W L  = 0 
e 
w v ,  
K I- 
LL - 

P 
S - 

C 7 . - 7 - 7  
C C C C G  
+ + + + +  

C C C C C  
C C C C C  
+ + + + +  
W U U U W  
U R m C Y  
" Z r - W d I C  
a r w c r -  
S + U U P -  
W l m U r P .  
Rl- u .C.C . . .  C . .  

C O C C C  
1 

- 

iL. r 
I-+ t C C C O  
U Z  c c c c o  
w w .  I f  r r .  
i u  V-ELPCrn 
L C T  h " - h * P  

C W W  
Z d X  
L V C  

T a b l e  4 ( c o n t . )  



X X X X 
X x X X X X  

u a ~ x x x x x x x x ~ x r ~ x x x x x  
> - 

N h h r r r r r r C C C C C C - r  
P w C C C C C C C C O O C  C O C C  C C  
C C  I t l l l l l l l + + + + + + + +  
L Z  u 2 Y L u u u w L Y L L u ~ L u u w  - a a n r . v c a ~ ~ h r c w ~ ~ . k n  
I G ~ C @ < W S C C O d m l ~ C ~ G L T  
4 a  S c C P ~ - r a D a e - r . c c c e u r  
C C  . . . a  . . . ,  1 . O . l . . , .  
C r M  U S @ r h T U C D - k W U . Q C - K  
C 5 
+ ~ u a ? J S d  u l  ~ o l l e ~ ~ u a 3 u q  
b' - 
I 

T a b l e  4 (cont . )  



+ - - N - C C -  
C C C C C O  
r I + + + I  

z + 
C - 3 
C c 
4 1 
2 w 
0 Liz LL' 
a c =  
a u r P  2 
U C Q 
C L L >  
Z W -  
- > m  LL 
Q C O . 0 
urn- 

C C C  

u 
C U L L  
7 J = 
w u -  
L, V1 
C 

U - 
+ +  C C C C C  
" Z  C O C O O  
UU: . . .  r . .  

T a b l e  4 ( c o n t . )  



- C 
Z c~ C C C Q C ~ ~ ~ W Q W G C W C N ~ C ~ ~ ~ O C ~ C  
% Z P  C C C C C W r - m h O Q O C D r C Z ~ 2 . c 1 C S O C  . L L U .  L . . .  i I I L L . I # * . . . C . . . . ~ . * .  
d u C C C - r r W F r 0 - h w r D ~ W ~ O C O L . O C Q a C  - - u 5 r r r h e m a ~ ~ ~ @ ~ b ~ ~  . ii 2 r 
C. - a U - 
* 

C - 2 0 0 0 S C O C C h m O C N v v - m - C O O C a a  
c w c  c ~ n ~ r ~ w ~ r r - h a ~ ~ ~ ~ a o ~ n c ~ ~ c  

rr U W . . . . * . , V . . I . . I . . C . . b * . . . .  - P C  C C C - C C C - h d C S b C h S h m C C C C t C  
4 w U r r h  - a 

h - 
C 

I  0 
i Y z - w  ~ ~ ~ u u ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ m w u u u u m ~ ~ ~  

u = a  r n y ~ ~ c m h h ~ h ~ h b k % b h a  .- U Y r h r r m r r n r v r r r  
S - - 

r. -I 

n w - t - - n n ~ f i & ~ ~ - - - - ~ c c  
cw- C C C C C O C C C C O C C C C C C  
C C  l I l l l l l l l l l l l l l + +  
L Z  L u L & ~ L L u u u u u u u u u u  - c c h r - " - C b G n h r C P W & r - r  
E C  F C m d V S W C ~ ~ W < P C D C W  
u a  C ~ ~ ~ ~ - C D ~ ~ - - Q U D U -  ............... a e 1 . a  

Y) 0 - 
a 
B 
- - 
l, - 
3 

T a b l e  

C 
5 

: 
- 
- 
7 
-,. 
2 

x 

3 

Y 

+- 
S 

> 
U 
3 

7 J 

4 ( c o n t . )  

X  
X  
X  
X  
X  
X  
X  
x 
x  
X  

X X X  
X X X  
X X X  
X  X  X  
X X X  
X X X  
X X X  
x x x  
X X X  
X W X X  

X X X X X X  
X X X X X X  

X  X X X X X X X  
X  X X X X X X X  
Y X X X X X X X  

X X  X X X X X X X  
- X  X  X X X X X X X X X X X  



c n o c c  
W C C C C C  
3 + + + + +  
2 W L W U U .  
4 ro r r -CC  
> OCf.w'C.7 

u ~ c h ~ r n i  
L L  0ZNCS.C" 
0 r C r r c r - l  

- w ' u . c 0 1  

3 n c r c c  
0 O C C O C  
r 1 + 1 + 1  

C C G  
C C O  
+ + +  
W u .  W 
D K f f  
n r  o 
r S E l  

. D L .  
w e *  

Tab le  4 (con t . )  



. - r r . - O O C r r r - . - r ~ r r r r C  
C O O C O O O O O O U O O O O C C C O  
+ + I  I + + + + + + + + + + + + + + +  

X  x  
L x 
X X X  

X  X X X  
X  X  X X X  
x x X X X ~  
X X X  X X X X  
x x x X X X X X  
X X x x X X X X  

x X X X X X X X X x  - 3 

a u 
x X X X X X X X X X X  
X  X X X X X X X w X w X  

ua_C X  X X X X X X X X X x X X X x X  
> a 

- t -  v. 
C . - C t O C C t C C C C C C C C C C  LT 
(I > C- C O C C C C C C O C C C C C C O C  W 
C^ u O Q  I + + + + + + + + + + + + + + + +  i 

Z d U  L A L U ~ L U ~ W W U U ~ U U L L U  

L 3 ~ r O ~ r ~ o r ~ . < r m a r m ~ m  v - < - C d b U r U 2 e r Q u r E ~ r C e r w  _I 

T a b l e  



. . 
l a b l e  4 ( con t .  

z C 
0 - 3 
I- 0 
4 -1 
-1 w  
c a! 
a 0 
a a v  
W C 
W 
z w -  - > o. 
m o o .  
4 02 o. 
w u o .  
z o. 
- E D  

Y V d U - ,  
w C G C  C C  
3 + + + + +  
2 L U U U U  
C h O O ? Y h  
5 0 7 C k r m  

r s c p c -  
U. c - a c m  
C Q G W E m  

n c r r r u w  " - . . . . .  
0 C O C C O  
-1 

F - F - 7  

C C C C C  
* + + * +  

LY L U U U W W  
; r-Or. ,<. -  
-I . n w w n . ~  
c hOC.rOjG 
> rOLT*uLT. 

-cr\3.7m 
4 r,,NwP-P-. 
C. . I . . . .  

c C O C C C  
0 



c u L Y L L U : u  
U C C N P C  

C O U G O  
u C C ~ C C . ~  

C 3 3 t - 2  
C. P S U Y <  

r - T T -  
LL Z X C C Q  

I 

P k . 7  

4 c y  

T a b l e  4 ( c o n t . )  

X 
X X X X X X  X x 

> < -  



d U 
C w 

I- 
> w 
U a 
Z 
W U -  = 0 
C 
W V I  
K I- 
". - 

z 
Y - 
0 -I 

w c e  0 
c u e  
V 4 0 .  W 4 

T a b l e  4 ( c o n t . )  



C C C C C C t 3 C C C  
C C C C C C C C C C C  
* + + * + + + + + * +  
L L U L U W U ' A Y W W U  
k r C ~ C c P , . - C r . r  
. - ~ * P E m - ~ L n - c  

T a b l e  4 ( c o n t . )  - 1  20- 



V) 

I- - 
z= - 
2 

W 
I 
I- 

3 
0 
2 
LL 
ci 

ee"2s.o 
W r r r w r n  

0 3 + + + + +  
a *  , L L W L L U U  
0 C C C C C C  

w > C C C C C  
w -  c e c n c  
> m  u C C C C C  
00. 0 C C C O C  
E 0. r r c r r  
uo. L-" - . . . .  I 

0' C C C C O C  
a m  1 
U' . 
SCI r 

4 (L! 

C C  C d  
LLU U . b  

I - D  C C  C C C C C  " u z  C C C C C  
U U  LU.'..... 

T a b l e  4 (cont . )  



C C C C C C C O C C C C C O O  
C C C C C O C O C C C D O C O  
+ + + + + + + + + + + + + + +  
Y Y L L L W W l L u L W L L L w W W  
T O C F 0 6 * O S F ' m S r * C  
C U - C u r w - 3 r C U - U 3 U r  
C t W d W F - D C h U L P h D C N d  

1 1 s . -  . . . . , . . . . .  * .  
r r r r r r n h h ~ h h r ~ v  

L C X  X  X  r 
U P -  X  X  X  X  
- , P A X  X  X X X X  
w x i x  X X X X X X  
s w  x x x x x x x x  
r : x  X X X X X X X  
a ~ ? x x x x x x x x x  

T a b l e  4 ( c o n t . )  - 1  2 2 -  



- c, - 
C O O  
+ * I  
W  LL u. 
ha,.- 

I - W  
I- 

> W  
U 0 
Z 

u > 
a - 
c 

m z 
I " V 1  
'As - 
"I- 
" u 

- 3 2  

h ' A , h r . Y  
C O C C C  

- h h r R ;  
D N 4 : W . b  
f bm- . I -  
* N Y  Y O .  
- \ f u r . -  

w n  
-I 4 W 
m a +  a _ )  
Q L Y U  I Y r  
F C C  + r  c r , C G c  
U U Z  O C C C O  

C W U  u,,. . . . r .  
7-11 2" mc"-CLA 
W W C  U I K  r V L T r - 0 0 .  

T a b l e  4 ( c o n t . )  



C C O r r r - r r - r - r r O C O  
C C O C O C C O C O C O C C O C O  + * + + + + + + + + + * + + * + +  
u W W W L W w W u L W L ~ u . u W W  
C m O ~ h m r N G N u h D D r v - O  
L - ~ C ~ Q ~ ~ ~ ~ ~ C N - C ~ ~ C  
c € d r N D a h u C Q C N W f l C C S C  

- . S . . . a r . . . w . * * . . .  
~ m h r r ~ n u u u u n N - a 2 m O  

X  
X  
X  
X  
X  
X  
X  
X  

X X X  
X X X X  

X D ' X X X  
X X X X X  
X  X  X  X  X  

x X X X X X  
X X X X X X  
X X X X X X  
X  X X X X X  

X  X X X X X X  
X  X  X X X X X X X  

X  X  Y X X X X X X X  
X  x X X X X X X X X X x X  

C C C C C C C G C C C C C C C  
C C C O O C C C C C C O C C O  
& * * * * * * * + + * & + + *  

r r r r h h h h h h r r W  P "  
C C C C C C C C C C C C C C C  
+ + + + + * + + + * + + + * +  
L L U u L W L u u u L L L W w W u  
u ~ h n c a u h h w c a ? ~  h ~ ,  
~ C G r C b ~ ~ < - C < W Z G  
- - C Z C ~ - . - . - C ~ C ~ ~ ~ C  

. ~ . L # l l # l . l , r . .  
A , W u ~ - r r n m U < r r h m Q  

D r C C C c c C C C C C c C C  
C C C C C G C C C C C O C C C  

T a b l e  4 ( c o n t . )  - 1  2 4 -  



N O  - 
C C C  
+ + I  
L W W  
n u *  
u 0 a 
m a i o )  
r n J N  
D l c D  

I L r .  
m m . -  

w r v u u  
yi C C C C D  
3 + + + + +  

W Y U W I L '  
< r U S P . O  
> r n c u h ' m  

O.R.-CP- 
U. ~ U O C O C . ~  
0 C r N - u  

N U P L - c  
w ' . I * . .  
0 C O C C C  
-1 

I -L 
c > 
n - r C - C C  

C C C C C  
+ + + + +  

Q L" W  W W W W W  
m z 3 V V L n P L h  

a -  m u n o l a  - 
m s -  d Q N K T r -  
" I -  > C N I D P - U  - W  W . C O C O N  
N Z J  4 N m . \ r h W - f . -  
r c I- . b * * , ,  
a u c o c o a  
At- C 

cab- a 1  
4 i L ' U  w -  
+ , - a  ,-I- O C C C C  
u u z  C C O C C  

C Y U  L W  . * . I .  

Z A I  1 C .  U ? c r c m  
U L t  U &  N P r - r n O .  

T a b l e  4 ( c o n t . )  



- 
C 

0 'rl 
W I -  
LT n 
U- 

-1 

~ ~ C 6 W N C ~ r 0 0 - 0 C 0 0 0 r C C -  
- 6  P - V C N  

r 

h - . - r - r C O C C C O C C C  
O C O C O C G O C C O C C O C  
I l l  I l l + + + + + + + + +  

L U , W W W W W U ~ W U , W W W W  
h W C b C C Y D G C D C F D 6  
a 0 C N D Q E 4 r K G r E U -  
N u r m 2 e r O N e v k D C h - I  . , C . * C L . .  . * * .  r . .  
b N * m & u . . - r r . - r r n N r .  

_1 I- LC. s 
1 1 1 1 1 1 1 l 1 1 1 1 1 1 1  

n , N r r - - r O C O C 7 F . C C O  
O C C c O O O O C O C C C o o  
1 1 1  1 1 1 1 + + + + + + + +  

u W W L U u u w u u L W u J u W L U  
C ? - W C ~ . P C P D Q ~ D O ~ ~  
C d D . ' , w m d m . r r ~ * r E ~  
. ? n e r C e r O N . ? m h D O N  

- C , . . V . I . . Y . . . v .  
m r X W e m h b r r r r r r N W  
I 

r C C C C C O ? r - r r r h N  
P v  O C C C C C C O C C G C O C C  
C C  I + + + + + + + + + + + + + +  
L Z  W U . W W U W U W W W W Y & U W  - V - a r ' r . u n ' r T r h w P m < r  
F C  r a m m Y O P S m r r C c c c m  
4 0  C - r r r a C C O . l r r a C O < r  
C G  b . I . r . . I , . , . , . . . ,  
C -  C r h Y * * m r r . P . , e Q c N  
0 r 
c wdd u i  uo1;e~$ua3uq 
"l - 
I 

T a b l e  



C C N  
C C C  
+ + I  
u LL W  
r n h - 2  

3 0 
0 
W V )  
'x I- 
!A. cl 

z 
S r 
0 -I 
a 
LL u 

z 
z C 
0 - 3 
C 0 
u 
- I W  *"2-r- 
C (T W I O C C C G  
n. c 3 + + + + +  
u ' x r n  i ULULL lY  

W O  4 O t c O - -  
I- L  > C C N V - O C  
Z u r  C C C r C  
- > o  L c c - m a  
m c a  o o c o u w  
U C Q  r r N N h  
W U 0 .  W ' . I . . .  

Z 0 0 O C C C C  
r a m  -I 

< 2 
* u c e c c c  
u > C C C C C  
a r + + + + +  

T a b l e  4 ( c o n t . )  

C C C C C  
O O O C O  , * . . . .  



n ~ . ~ . c a ~ o m z ~ ~ c n r  
a m c  N C O n m m N C m n  . . . . . ,  r - . a , * . .  
& C C  C C C C C C C C C C  
Q P 

C 
U. 

a 
LL 
I- 
3 r R - C -  
a C C C C O  
5 + * + + I  
C u U W u Y  
C c c u r - c  

C C T U N  
W c c o m n  
O C C W U U  
4 C C E r c O .  

I l 6 . L .  
m . - r v < N r  
u - 

0 - - c- U' 

a z - - 
1 . - ( C  -' 
V I z -  c 
" I -  > - w 
u 3 2  a 
r C c  

1 4  4 
A *  0 

u 4 
J U W  
x I 
G Y I C  

a r- 
C C'Y * - 
L dl'  

T a b l e  4 ( c o n t . )  



. o * * r t C  
r " - l h m * 4  
+ + + + +  
W u u LL LL' 
C C C C C  
C C C C  C 
C C C O C  
C C C C C  
C C C C C  
r,-.-.-.- 

- . I , # .  

C C G C C  

I . . . , .  

O C O C O  

u 
2 - 
t C C C C C  
z C C C O C  
L . . .  I . .  

L m t " - 0 " -  
a n r p r - m c -  

T a b l e  4 ( c o n t . )  



- 

Y C O C N  N 
C O O 0  C  

(n + + + +  + 
m U 8 W  W W  W  
0 C  0 0 C? 0 

Clocc- 0 
I coc i .  i. 

I . .  1 . .  F .  

0 
W V :  
K C  

Y W W W W  W  
d O O C C  C  

E u C 3 a C ) D .  0 0. 

- - + + + + +  
-I W U W L L  
c  C C C C C  
5 C G C C C  

C O C C C l  
Y C C C C C  
0 C C C C C  

C C . - r r  

2 
4 
3 
C 

Z d 
W  
I 
C 

u 
C 
(L 

P 
w  
I- 
3 N L N C h  
a C C C C C  
E + + + + I  
C L L U W W  
u c c r v m  

CCr.lw-0. 
W a  C C u h C  c c - v r  

4 CC.?.cVI ... I .  

(n r w - r e  
V - 
C I1 11 II I1 I t  

(n M z 
C c  
4 - 
C +- V) 

V) U V  c c  
c c z - C  

L? d d C 2 . d  
z - - - U L  - C C S C Y  
7 2 2  c  
C u - L U  
-1 - - u  
i Z > Q U L  
C Z 2 C C Z  
Y 5 5 u w u  

w . , . . ,  
C C C C C C  

C 
2 i . c c * c e o  
W C  U C C ) . ( U P N P  - u u  . * # . * . .  
C a  Q C C C C C C  
U Y  Q 
a 

W  L L W Y Y  
2 C t C C C  
-I C C C C C  
4 C C D C C  
5 C C C C C  

C C I C C C  
u r C r C C  

C ' t l . . .  

4  C C C C C  
C 

C C C  
C C C  

u > 
u n 
- 4  u 
a c c  c A  
c u u  u c  
k - C O  C C  C C C C C  
u - 2  o c c c o  

P C C  
C C C  
+ + +  
U U U  
C T C  
- a - . l  
r r n  

. . r e  - n n 

T a b l e  4 ( c o n t . )  



D n f l l h  G R 4 P H I C A L  A N A L Y S I S  - U 5 6 5 S T A T P A C  ( 0 7 / 0 4 / 7 6 )  

F P F ' I I J F N C Y  T A 9 L F  F O R  V A R I b P L F  1 6  ( 5 - C O  ) 

C O G  L l Y l T S  O B S  C U M  P E R C E Y T  
C O V F R  - I l P P F R  F R F O  F R F O  F  R F O  

T O T A L S  L E S S  H A N D  R 

P F R C E N T  
C U M  F R F O  

6.84 
2 5 , 7 6  
2 5 - 2 6  
2 2 . 7 9  
7 5 . 7 9  
40,on 
4 7 . 6 3  
7 1 . 5 Q  
8 1  , n 5  
9 1 - 8 4  
9 h . R 4  
9 8 . 1 6  
9R,95 
9 0 - 7 4  

10n.nn 
100. 0cl 

D A T E  1 2 1  5 / 7 1  

T H F O R  F R E Q  
( N O R M A L  D I S T )  ( T H E O R  F R E O  - O B S  F R E O ) + + Z / T H E O R  F R E Q  

H I S T O G R A M  F O R  V A R I A B L E  1 6  ( 5 - C O  
M I D P O I N T S  A R F  F X P R F S S F O  A S  A N T I L O G <  . t r c i i ~ ~ l t c y  rn (A r c t r i t ,  t a c h  X equdl  I [,crccnt of a1 1 sdrrrplbs 

L , h 3 R E + n O  X 
5 . 8 0 R F t 0 0  

$ 9 . 9 9 7 E + 0 0  X X X X X X X X X X X Y X X  
2 1 . L h 7 E + n l  X X X X X X X X  

5 7 , 1 5 3 F t 0 1  X X X X X X X X X X X X X X X X X X X X X X r X  
- T , I ~ O E + ~ ~  X X X Y X X X X X  
p L . 6 3 9 F t O 1  X X X X X X X X X X X  

h . 8 0 4 E t O l  X X X X X  
9 , 9 9 ? F + f l l  X  

2 1 , 4 6 7 E 4 0 7  X  
? . 1 5 5 E t O ?  X  
3 . 1  h O E 4 0 2  

T H E  F O L L O U I N G  S T A T  I S T I C 5  A Q E  C O M P U T E D  F O R  T H E  U N Q U A L I F I E D  V A L U E C  O N L Y  

VIYIYIJI A Y T I L O G  = ~ . ~ O O O ~ F + O ~  
V 4 X l V I J Y  R U T I L O G  = ~ ~ o n n n n ~ t n ~  
C E n ' l F T R I C  M E 4 N  I 2 , 3 9 4 5 1 € + 0 1  
G F O Y F T R l t  D E V I A T I O N  = 2 y 0 2 R 1 9 F + 0 0  
V A R I A N C E  O F  L O G S  = 9 . 4 3 1  5 6 ~ - n >  



0 0  3 + + + + +  
bKLT -I Y U U W W  
U' C 4 C C U - < "  
C W > OQOclc)" 
Z U r O W U - N O  
>  L c u o " 3 . C  
LTCO 0 GOCON.- 
U @ 2 0 .  r r N L T h  
W e @ .  ', - *  * . . a  

z Q. C C C O C C  
-Ole 

- - r - -  . r r , . .  
O C C C O  

T a b l e  4 ( c o n t . )  





V A R I A N C E  O F  L O G S  = 1.5?3?3E-n? 

u - D E R C E U T  T 4 S L F  F O R  V A R I A 9 L E  17 ( S - C Q  ) 9 1  L I N E B . R I N T E S P O L A T I O Y  F R O M  F R E O U E V C Y  T A 9 L E  
I F  S E L F C T E D  P E R C F N T I L E S  F A L L  U l T H l N  O A T 4  E I T H E R  A R O V E  O R  R F L O W  T H E  L l Y I T S  O F  D F T E C T I O N ,  

X- T Y E  D A T A  V A L U F  O N  T H E  T k R L E  I S  6 I V F N  A S  0.0999991F 5n 

6 

0 S E L E C T E D  
0 
3 

P E R C E N T I L E  

Tt - 25.00 
5fl.00 
75.00 
90.00 
9 5 . 0 0  

D A T A  V A L L I E  A V T I  L O G  O F  V A L U F  

Wisetnan 1980 Rocks 
Sln.c. Cr ilr plun 
'I'hreshold = 550 1111n1 



X  
X  
X 

X  X  X  
X  X X X  
X  x x x  X 
X  X X X X X  
X  X X X Y X X X  
X  X X X ) r Y ~ X X  
X  X X X X x X X X  

- .-- C. 
C C C  
I I +  
u u w  
r- m F  

m a e  
u - c  

b b L .  
he.-  

C C C O  
C C C C  + + + + 
w w w u  
9 r c c  
r ( f w . -  
. Y m r - m  
* . * s  

N N N N  

O C G C C  
C C C C C  
+ A & & +  

C C O . - , - . - r r . - n I n ~ N N N N r m  
O C C C O C O O C C C O C O C C C  
+ + + + + + + + + + + + + + + + +  
W W W w u , W u . u ~ W W W u L L ' u ~ u  U U  
K W N % W ~ O W K R J X W O C P W N ~ C V  
r C u . " 2 t r a ~ , O u . d v ~ m C m S i n  
" ~ c c m - f ~ ~ a ( ~ m . ~ ~ r a r n m u -  * . . .  ~ * . . . * . r r r . r r .  
u - 6 - n m e e m - n r - f Q O - h  

C C C C  
C C C C  
+ + + + 
W U U U  
c - W C  
L T C Q L P  
N Q W r .  

' .  . .  b 
& N & N  

G C G  
I l l  
u WW 

wdd u !  1101 le i iuoyuo? 

T a b l e  4 ( e o n t . )  - 1  35-  





0 

C 
Q "Y --N.-.-o.- 
ui LI c o C C C C c  
c a + + + + + + I  
U. W W W W U I W W  

-1 U Y I ~ U ~ C C . -  
m u c " - ~ . - I P ~ ~ v I  
C S m Q I C l r O . u N  
W K  . I . . .  r * .  
S O  C ~ ~ - C L N U ~ C I  
C z - 

W ' A  
(LC 

LL - 

- - -  
+ + + + 
W W L L l A  
C F C N  
C l c S r  

0 
I-U. " - i . h m C o a - C c  
Z C  O U U C C C C S h O C  
W u . r . . I e r r ~ . .  

u - m @ a c ~ a m c c  
C F N C C Q m Q C O  
w =  r C  

a u 

c w a r  
C r r C  O W U l n  

r u m &  . . . .  
O C O C  

U W . 0  I , . .  I . . . .  
& C t  r C % , C 9 Y h W C C O  
UI Y r m r  5 X  - x 

'- - X  
c- X  

- c ;  X  
- 1 3  X  

-; X  
I- X  
z x  X 

4 u z  X X  
-I i i x x  
1  r n z l  x x  
Lou . X X  - - X X X  
c =  X X X  

o w ;  x x x  
.-InL X X X  

> u -  

. - = I -  s r . .  
A u C C C C  
-1- 0 

LL 4 

_r.-Y 
d I 
CrnC C C C C C O  

O C C C C C  
E + + + + + +  
W  L L W W W U U I  
c W - O . . C ~ O S  

L a c  
U. > 

L C  
2 4 Y 
P O I -  0 1  
< L C  L U -  

I - - 0  ! - C  c a c c  
u U Z  C C C C  

- 
r z - l c  c I u  I - I  I I I I I I  
-1 LO 

C l c o c c n  LO 
w C C G C C ~  u 
c 0: + + + + + +  -I 
A L L  U I I IuuulL 

3 . o + - o . . c r m  m 
c r(r.,ra-J _I 

A u m h D C &  u 
I . . .  I . .  t 

r r r - r w h  C 
C 

O r  I . , . . . .  

C * -  w u * Q r N  
c z 
+ , ~ 1 3  U I  I U O I  i e a u a s u q  
CT 

T a b l e  4 ( c o n t . )  



T a b l e  4 ( c o n t . )  



c n - o  
C C . C C  + + + +  
u u u u  
C C C o .  
C C N ~  
c c m u  
CCCrIP 
C " - , r  < 

b * .  . . 
r r N N  

.. 
' A W  - Z b C N O m C C N t r - r C D -  0 

I W  C K  lA (ij 
_I o u  P r.. 

- - C C C C C C C C  
C O C C O C C O C O  
I I + + + + + + + +  

u W W w U I L W u W W  
~ ? . - w C . o l r C . c w C  
O ' I 0 m I P r m r - r a m  
u - C N U l r h D C N  

b * * L L . I * L C .  
C Q r r r r r r h h  

Z J C  
I I I 1 1 1 I I I l  

r r r C C C C C C C  
C O C C C C O C C C  
I l l + + + + + + +  

U . u u L u u L , , . I U L Y  
C h W W C r C * ' . C . O Y  
M D . C l & l A - K V - G  
~ u - c ~ u r n h ~ . ~  

I . . L . I I I . . .  
y l h D - r ? . l r r r N  

z L. 
0 - w =  
o u a  

O C C r . - - , - r . - n  
C C O C C C O C C C  
+ + + + + + * + + +  
W W u W w u Y u . U L L -  
w . m h C m C W a N C  
N C D . C I , - . C V C D . O  
a C o . d r r d 0 C o . u  

C . . . b * l b  e w .  
* * D - - n v < . 2 o . -  

_ 1 4  
(Fa- 
d u4 u 

T a b l e  4 ( c o n t . )  



S G < S <  
v - N , . - * \ T  
+ + + + +  
U'WLULL 
C C C C C  
C C C C O  
C C C C C  
C C C C C  
C C C C C  - - - - -  

1 b I . . .  
C C O O C  

U' U' U il LL. 
C C C C C  
C C C C C  
O C Z C C  
C C C C C  
C C C C C  
C C - r C  - . . . . .  
O O C C O  

T a b l e  4 ( c o n t . )  



C 
I - U  ~ % h < C U r V Y C N m h r r U C O  
Z a  e ~ m n h a n , C a e ~ 6 ~ ~ n % C C  

7 

Z G W C e m a 7 & U W b ? N K h U C W C C  
W C  < ~ ~ ? U Z D L P Y U ? ~ O ~ L ~ ~ C C O ~ N O  
U W I . . ~ . . . . * . . . . * I I , . .  
K L Y  f - - W C k C Q N r - b h r < r C t C C  

W 
x 
I- 

rn 
0 
LL 

O 
W  
C - -. C h r C  
a C C C C  
r + + + +  
C U L I U W  
I- c c m r  

C C a ' C  
W  O C C I C  
LY CCYIb- 
< O C - - I  

I D S .  
LT m h U h '  
u - 

X X X X X  
x x x x x  
x x x x x  
X X X X X  

X X X X X  
X X X X X X  
x x x x x x  

C O C - r - r r r h N h N h  
C C C C C C C C C C C t C C  
+ + + + + + + + + + + * + +  
u u . W W w w l b u u W W u ~ W W  
u ~ r . k r C a ' m n . h r n ~ a - ~  
r - - r m d f l " ~ , m ~ m d ~ ~ r c  
e w m w r - d a ~ u ~ - d c  

. r . . s 1 . . . . , . r .  
U C D r N P U Z - v - f L F - Y a  

- - C C C C C C C C c C c C  
C C C C C C C C C C C C C C  
I I + + + + + + + + + + + +  

W w w w W W W W L w W u W w  
r . - - Y C C w - C S F C G V C C  

4 ( con t  . )  



WU" 
3 0 
C 
W V I  
P I- 
". - 

W 4 0 .  c C .  l a... 
f 0 C C G C O C  
' W Q  i 
A L L .  
Z C  - 

+ b- C 
, r - I T  2 

Y I U  u ,. 
u z 
C W C r r r r  
a > C O C C G  
C - + + + + +  

- o w  W W L L ~ W Y I  
Z Z 3 l c n r o u w  
I - -  . c r o n u  
W I -  4 S m W r r  
" C @ . T C U *  

-14 4 O C O C G  
JI- 0 

u. 4 

4 U 4  w -  
I - C C  C C  C D C C O  

U U Z  O C 3 0 0 t  

U Y) C O Y !  

T a b l e  4 ( c o n t . )  



r t r r r r r r - O O r r N 0 0 0 0 0 W l  
O O G C O C O C O C C O O O C O O O C O  
+ + + + + + + + + + + 1 1 1 + + + + + 1  
W W u L L . W W W u w w W u w u W w W W u u  
~ ~ m o m ~ h h r m n ~ m m a c c c c c m  
a 2 d . c . r * ~ ~ C r N m O O c C C C O o u  
D e r r c r d N r h C O h h C C C C O C !  

, C h . * r . . ' . l . . t . * . . . l  
m v m C a m f 4 N r d r m - N O C C O O m  

0 
" Y w  0 0 0 0 h h r W m S m m m r C o N C C C C r O C r  
C a  m l r  N m m - c r h  
C u 

I V . 3  x x . x X  
" - X X X  

0 %  x x x  

F W  h m - l  J X X X  X  X  X 
' n 5  X X X  

X X X  11 :  X X X  x 
. X  X X X  X  

X X X  x 

X  

T a b l e  



T H F  F O L L O ' J I N G  S T b T l S T I C S  A P E  C O M P I I T E D  F O R  T W F  I l N O l J A L f F l F D  V A L U E S  n N L Y  

* I N I Y U M  9 N T I L 0 6  = 1 . 0 0 0 0 0 E + 0 1  
Y I X I Y I ~ Y  A Y T I L O ~ ;  = 1 . o o o n n ~ t n ~  
G E O Y E T R I r  Y F A N  = 3. T 7 R l 6 F t O l  
G F O Y F  T R l C  ? F V I  A T I O N  : ? . T 9 1 1 0 F + 0 f l  
V A R I A N C E  O F  L O G S  = 1 . 4 T T T 6 E - O l  

D F R C F V T  T A 9 L F  F O R  V A R I A R L E  2 3  (5-P9 9Y L l N E 4 R I N T E R P O L A T I O Y  F R O V  F S E O U E Y C Y  T R S L E  
I F  S E L F C T F D  P F R C E N T I L E S  FALL U l T H l N  D A T A  E I T H E R  & R O V E  O R  R F L O W  T H F  L I V I T S  O F  D F T E C T I ~ N I  

T H F  D 4 T 4  V A L U F  O N  T H E  T A R L E  1 5  S I V F N  A 5  0 . 9 9 9 9 9 9 1 E  50 

S F L F C T F D  
P E Q C E N T I L E  

D A T A  V A L U E  A N T I  L O G  O F  V 4 L l J E  

Wiseman 1980 Rocks 
Spcc. 1'1, in pprn 
Threshold = 135 ppm 





YILL 

C C C  
C C C  
C C c 
C C C  
C C C - - -  

L U L L  

C t C  
c e c 
C C C  
C C C  
K C  t 
F 7 - 

r . . .  
C C C  

C F C  
C C C  

. . . a  

I r c w  
h e @  

T a b l e  4 ( c o n t . )  



Y 

n 
W 
C 
3 C r r C N  
a C O C C O  
5 + + + + I  
C W U L L U W  
u c c m c m  

O O r a l O  
u c o n c c  
a C O D . . - C  
4 0 0 V ' O h  

- m a .  b .  
"l % A h . - N O  
U - 
I- H I1 11 11 I1 
"l - Z 
C 0 
u - 
C I- V) 

P O. . C O C ~ m r m m r  
3 U . - C N U ~ ~ O .  

w  C . .  . D L * .  , 
C ycO. . - r . . - . - . - . -  

m e .  
u 

a z x  m w u x  
N m ' X  

w a x  
u - x  

wLT.= 

C C C r r r r -  
K V )  C O C 0 C O C O  
C C  + + + + + + + +  
u z  w w u , w w w w w  - c c a ~ r - r c ~ ~ m  
P O  m c o a m . 0 ~ 0  

x x 
c x  X X X  

X X X X  
X X X X  
X X X X  
X X X X  
X X X X X  

X  x x x x x  

. - r . - C C C C C  
C C C O C C C C  
I I I + + + + +  

U L L Y I W W W U W  
O y c m P c a m o  

T a b l e  4 ( c o n t . )  



.chNNhi  
m c c c c  
* + + + +  
, , , U L I I U W  
C c h N C  
C N l r W C  
O & . c P . l  
O h u ~ 0 .  
O.r<h.% 
r r h P - ?  

e m . . .  
c o o a c  

C C C D ~  
O O C C O  . . . . . .  

T a b l e  4 ( c o n t . )  



L ... C C  L . . .  r a .  
a r m a r o C o n o o o u  
W I  I 

C 
z * 

2 - r  
Y d 
I ( n 3  
m u .  
w + 

O C r - C C C C f  C C C  
C C C C C C C C G C C  
* + + + + + + + + + +  
Y U L L C L U L L U U L Y  

C h F C h C c - h V C h  
, , - - w m r C r - . x r t  
N . 7 m h G . C N . T m f . m  

I *. .  . . .  . , . l l 

r r r r r f i n , - . ~ n  h 

- 

T a b l e  4 ( c o n t . )  -149-  

m u ;  
U K - X  X 

> a -  
r r r r ~ n , ~ ~ n & ~  

e " l  C O C O C C C C C C C  
C C  + + + + + * + + * L C  
LLZ L L w w w w u u w W u . u  - .r-.,nrCa.7hhr-C 
S C  ~ a u r C Q ~ " 3 u - C  
u a  - r a C C G r - b W C  
P ~ ' . , . * . I . . . . .  
C- - h m q a - ~ n w d ~ -  
C T 
C 

CP 
udd ,I u o l & P A i u a > u q  - 

I 



. 
Z 
C - 
t- 
Y 
W 
C 
W 
a 

LL 

0 

m 
t- 
M 

5 - 
A 

w 
r * 
3 
0 
2 
w " 2 . C T a . O  
a: u8 Y C P P P  
c 2 + + + + +  

LT LA 1 Y I l L L L u u  
0 C C C C C C  

u > C C C C C  
L L  - C C O C c 3  
> P  u C C C C C  
0 0  C C C C C C  
c m C C r C r  

4 0 .  W . . I . . ,  
0. C C C C C O  

u 0  i 

E Lu U - W U ' W U .  
z = C C C O C  
- L T  _I D C ) C C C  
8 -  .I O O C C C  
C > C C C O O  - u C C O G C  
3 -  e r - C C C C  

4 W 

O C  C - I  
UJU L r  

+ a  c -  c c c c c  
U " Z  O C O O C  
U L  L Y . . . . . .  

T a b l e  4 ( c o n t . )  



D A T E  1 2 /  5 / 7 9  

F R F O U E N C Y  T A B L E  F O R  V A R I A R L E  2 7  ( 5 - S R  ) 

L O G  L I ' l I T S  O B S  CUM P F Q C E N T  
L O 2 F R  - I J P P E R  F R E Q  F R E P  F R E P  

T O T A L S  L E I S  H  A N D  R 

P F R C E N T  
C U M  F R E O  

2 2 . 4 3  
3 3 . 5 1  
3 3 - 5 1  
4 6 - 1 7  
5 0 . 1 3  
6 9 , 3 9  
R 4 , 9 6  
91  - 2 9  
9 3 . 4 0  
97.10 
97.63 
9 9 . 7 4  
9 9 - 7 4  

100,00 
100.00 

T H E O R  F R E Q  
( Y O R Y n L  D I S T )  ( T H E O R  F R E 3  - O B S  F R E Q ) * * 2 I T H E O R  F R E 2  

T ' i F  F O L L 9 V I N 6  5 T A T I S T I C 5  A R E  C O M P U T E D  F O R  T i E  U N Q U A L I F I E D  V A L U E S  O N L Y  

H I S T O G R A Y  F O R  V 4 R I P R L F  2 7  ( S - S R  ) 

Y I D P O I N T S  A R F  F X D R E S S F D  A S  A M T I L O G S  
t r  i i l u '  I IC y 111 r c ~ i i t ,  ecrcll X iqt lo l  I percent of dl l 5 ~ i l p l e s  

Y I N I * U Y  A N T I L O G  = I ,nnnno~  t o ?  
M A X I Y V Y  A N T I L O G  = 5 T n n n n n ~ t ~ ~ 3  
G F O Y F T R I C  M F A N  = 2 . 6 0 4 4 Q F + D ?  
S F O V E T R I C  D E V 1 4 T I O N  = 2 . 1 4 5 6 5 E t O n  
V s R I A N C E  7 F  L O G S  = 1 . 0 9 9 3 1 E - 0 1  

T 

9 . 9 R 5 E t 0 1  
5 1 , 4 6 6 E t 0 2  
a 2 . 1 ~ 1 ~ t n 2  
- 3.1 5 7 ~ t n 2  
2 L . 6 3 4 E + 0 2  
: b , 8 0 2 E + O ?  
: 9 . 9 R 5 E t 0 2  

1 , 4 6 5 F + n 3  
cG 2 . 1 5 1 E t 0 3  

3 , 1 5 7 F t 0 3  
( , - 6 ~ ~ ~ t n 3  

P E R r F V T  T A R L F  F O R  V A R I A P L F  ? 7  ( S - S R  ) Q Y  L I N F A R I N T F Q P O I A T I O N  F R O M  F R E Q U E V C Y  T A Q L E  

X X X X X X X X X X X X X  
X X X X  
x x x x x x x x x x x x x x x x x x x  
x x x x x x x x x x x x x x x x  
X X X X X X  
X X  
X X X X  
Y 
X X  



I F  S F L E C T F D  P F R C E N T I L F S  F A L L  W l T H l N  D A T A  F I T H E R  A R O V E  O R  R E L O W  T H F  L l Y l T S  O F  D F T E C T I O Y .  
T M F  O A T &  V A L U E  ON T H F  V A R C E  I T  G I V E N  h S  0 . 9 9 9 9 9 9 1 E  50 

D A T A  V A L U E  A N T I  L O G  O F  V A L U E  

%':=man 1980 Rocks 
Spec. Sr in ppm 
Tliresho!d = 1200 ppm's 

Wiwrnan 19PO Rocks 
Spec. 'I'h in pprn 
'I'hrcahold = Dctectior, llrnit = 100 ppm 

Not vnough unlluitlified values ahove ~lr~ttct ion limit 
to d1.1ermir11. thresl~old graphically so tlrrc~shold set 
at delectiull Ilmlt. 



X 
X 
X 

X x  
X X 
X X X 
X X X 
X X X  
X X X  

X X X X X  

C 
'AW C & o N ~ ~ * u r N m C Q N ~ N r C C . -  0 
a a  N - r - ~ r m ~ c ~ r  e 
C Y r m 

X X X X X  
x x x x x x  I x  x x x x x x  

X X X X X X X X  
X x X X X X X x X  :I: x x x x x x x x x x  1 

, x x x x x X x x x x x x x  - 

T a b l e  4 ( c o n t . )  - 1  53-  



a d z  
< - 0 
> C  
z W  

-1 L L W W W Y .  
4 ( F O . - V . O  
> Y C h " 2 W  

w u e s r -  
Y L 0 e c m . Y  
0 . - N N . - W l  

m r N m . r  
0 c * r . s .  
0 C C O C O  
-I 

C - r - C  

C C C C C  
+ + + + +  

W  Y ' W I L W W  
3 - m u a m  

a v l m ~ n  
4 u f f i u . o m  
> r ~ . r ~ n  

r.-r.rs 
4 . - N h N k ,  
C . . r . * .  
u O C O O O  
a 

w -  
C C  C C C C C  
u z  C O O O O  
W W  P . ,  . * . .  
_Iu L P c & ' . c m  
W K  & " - & D m  
V] W  

T a b l e  4 ( c o n t . )  



r r r r r r r o r  
C O O O C C O O O  
+ + + + + + + +  l  

C 
I - W  . O . - - r h L n V I ? r h O C  
Z W  W N f i m U D - C N N - C C  

- > L T  
C C D -  
c a m  

- - - U W . , . . . . . . . . . . .  
m a  W T C C n ~ N W ~ C C C  
W u  N N N  
n 

2 :  X  X  X  
X X X  : - z ::: 
X  X  X  

* V x X  X 

3 r h 8 r O h  
P C C O O C  
P + + + + I  

O F r r . - r - N  
a m  ~ C C C O C C O  
0,- * + + + + + + +  
LLZ U W W W W W L L L  - m a - k u A P 4  
r o  . X * " - m I . - c a - a  
4 n  0 . U - r C U ~ o . u  
' Y c  - , ~ r . . b . .  
W -  0 C . f i w . r I C o . F  
C z 
I- orlA J I  8uot,eiiim3uq 
(r - 
I 

1 m ;  
"3.6 - 
w .- 

c - ;  
C W  2 
w c n '  

"l i. 

. . . . . . . . .  0 W I- 

C P  O r - . - . - - r N  C 
n LL. t- 

T a b l e  4 ( c o n t . )  

X X X  
X X X  
X X  X  
x x x  
X X X  
X X X  
X X X  



h r% h K I n  

C C C C C  
+ * - + +  

" - O C t a  
c m r P Y .  
0 I T U . - , - %  
&<Chi. 
c - C C C  

L ..'.. * 
C C C C C  

T a b l e  4 ( c o n t . )  



- 

I - ( P  j 

" - x -  u 
" I -  > 

r u  
- 3 -  u  
r m I -  

i u  u  
21- n 

W  u 
d u- U. 
a I 
U V C  
1 1 1  

& 1 Z  
u - 0  
> + 

z u - 
5 x x x  - X X X  X - 

n . h N ( \ l P M Y ) c P  
O C c C C C C C C  
+ + + + + + + + +  
W W w W U ~ W W W  
e n  r u t . - r m  .,hlr% 
m " 2 u r c " 2 " - " 2 . -  
- r a . C C U r r r O  

. . . a  l C L I .  
h Y . r a r r ~ r - f  

". > 
u a 
1  4 
F C a C  D 
< W I T  LC 
I - I - 0  C 

U C: 

+ W L L  u 
2 2 s  -1 
" J W *  W  
" ' A  VI 
0 ". Y 

a - 
T a b l e  4 ( c o n t . )  - 1  57-  



I . . . . .  

O C C C C  

T a b l e  4 ( c o n t . )  



C 
L 
a 
Y 

a 
0 
W  
r 
C 
\ 
N 
4 

m 

Q 
W  
Q 
LL N r C r c r r r - r - r r  

O O O O a C O ~ C C O o O  
V) + I + + + + + + + + + + +  
5 W W W W W W W W W U W U W  
C C U - D W @ O O O C @ C a 2 Q M  

@ e h - U N C O e h O N C  
I ~ h r N V 5 N m k Q m C k  

. - r t . . r . * L . . a b l  
n ~ h a r ~ m m m f i ~ m ~ r  
W  I I I I I I I I I I I I  
E 
LL 

a 
0 
w 
I 
C " 

w 
I 
C 

a 
t 
u 

t 
W  
t 
2 r N N C r  
a o c o c a  
r + + + + I  
c u u u u w  
c; t t * h @  

G C . O N m  
Lu C O W G W  
a C C C Z Y .  
u c c r r -  

* L . , l .  ". r h r m r  
U - 
C  el I1 11 I1 I1 I1 - Z  
C 0 
u - 

X  X  
X  X  

x X  X  
X X X  
X X X X  
X X X X  
X X X X  
x x x x  
X X X X  

X  x x x x  
X  X X X X  
X X X X X X  
X X X X X X  

X  X X X X X X  
X  X X X X X X X  
x x x x x x x x x  

- 

u 0. - K G r E e r f f i G r c c u r  
L - C N G m C D C N u m h Q  

-1 V; . & . * 1 * l r l * b 1 .  
U u I- r r r r r r & N r W N h n .  
U -1 - - u z  ... Z i C  c s u 
* u - 1  I I I I I I I I I I I I  

-- - 

z - - u u  
cl C C E C Y  
'T Z Z  C 
C C U U U  

T a b l e  4 ( c o n t . )  



<-I 
u2 N m m m m  

C c ru O C C C O  
L C ?  + + + + +  

- - 
->a. " - ' a = b * W  
u c m  0 w-Yn,.-a 
< E D  l c r ~ m r  
(Y -0 .  C1 : w r.. . 
z 0 . - 0  O C C C C  

C ~ ~ C C  

C C C O C  

- 
4 .- O O O O C  

T a b l e  4 ( c o n t . )  



F R E 3 U E N C Y  T A e L E  F O R  V A R I A R L E  34 (AA-IN-P ) 

L O G  L I Y I T S  
L O U F R  - U P P E R  

O R S  CIJN P E Q C E Y T  
F R E Q  F Q F Q  F R F Q  

1 

2 ? 0 . 5 3  
8 13 2 . 1 1  
0 lo 0,37 
1 1 1  n.26 
0 1 1  0.3Q 
0 1 1  0 . 3 0  
0 1 1  0.7'3 
n 1 1  0.00 
o 1 1  n.30 
D 1 1  n.30 
n 1 1  0.73 
27 38 7.1 1 

0 33 0.70 
23 61 6.35 
21 97 5.53 
37 1 1 9  9.74 
4 3  1 6 2  11.32 
75 237 19.74 
69 3q6 1R.16 
47 353 72.37 
9 367 2.37 
7  369 1.91 
5 374 3-32 
1 3 7 5  O.?h 
0 375 0.70 
1 374 0.2 6  
n 374 0,30 
1 377 n.?h 
2 379 0.53 
0 379 0.30 
0 779 0.00 
n 379 0.q7 
n 379 0.711 
0 379 0.73 
0 379 0.00 
1 3*0 O,?h 
0 3 9 0  0.00 
0 387 
1 391 

P F R C F N T  
CUM F R E Q  

1 

0.53 
2.63 
2-61 
2-49 
2.R9 
2.89 
2-89 
7-89 
2.99 
2-83 
2,89 
io,nn 
10,no 
16.95 
21.58 
31,TZ 
4 2 . 6 3  
62.37 
80,53 
92,P9 
95.26 
97.1 1 
9R,4? 
9P.68 
94.68 
93,95 
98,95 
99,21 
99.74 
99.71 
99.74 
99-74 
99.71 
99,74 
99.71, 
1'lo.ofl 
ioo.on 

D A T E  121 5/79 

T H E O R  F R E Q  
( N O R Y A C  D I S T )  ( T H E O R  F R E Q  - OBS F R E R ) + + Z J T H E O R  F R E Q  





T a b l e  5 ( c o n t . )  



Table  6. Siinple 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 s  between l o g a r i t h m i c  v a l u e s  of e l e m e n t a l  c o n c e n t r a t i o n s  i n  380 of  536 
r o c k  samples  from t h e  Wiseman Quadrangle ,  Alaska .  Upper h a l f  of t a b l e  c o n t a i n s  c o r r e l a t i o n  c o e f f i c i e n t s ,  
i r ~ u l t i p l i e d  by 100; lower l la l f  stlows number of p a i r s  of  v a l u e s  used t o  compute c o e f f i c i e n t s .  Where number of 
p a i r s  i s  l e s s  t han  381, t h e  b i v a r i a t e - f r e q u e n c  y d i s t r i b u t i o n  was censo red  because  of l i m i t a t i o n s  of a n a l y s i s  
~.ie thod s . 
'****' i n d i c a t e s  c o r r e l a t i o ~ l  c o e f f i c i e n t  n o t  computed. Method of a n a l y s i s  i n d i c a t e d  i n  t h e  row and column 
h e a d i n g s  : S = c i ~ l i s s i o n  s p e c t r o s c o p y ;  AA = a t o m i c - a b s o r p t i o n  s p e c t r o p h o t o m e t r y .  


