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A r e c o n n a i s s a n c e  geochemical  su rvey  was u n d e r t a k e n  i n  t h e  s o u t h w e s t e r n  
h a l f  of t h e  Wiseman Quadrangle ,  n o r t h e r n  Alaska ,  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  geochemical  p r o s p e c t i n g  su rveys .  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 ,  
arid s t a t i s t i c a l  d a t a  f o r  647 stream-sediment samples  and 156 non-magnetic 
heavy-minera l -pan-concentra te  samples ( c a l l e d  pan-concen t ra te  samples below) 
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 e a r l i e r  geochemical  s t u d i e s  (Brosge  and 
R e i s e r ,  1970; Chipp,  1972; and Brosgk,  w r i t t e n  comnun., 1979)  a r e  p resen ted  
i n  t h i s  r e p o r t .  The geochemical  a s s a y s  of  536 rock 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  Report 133B. 

Most samples were c o l l e c t e d  by t h e  Alaska D i v i s i o n  of Geo log ica l  and 
Geophys ica l  Surveys  (DGGS) and ana lyzed  i n  l a b o r a t o r i e s  of  t h e  U.S. Geo log ica l  
Survey,  Branch of E x p l o r a t i o n  Research (USGS), a l t h o u g h  some were ana lyzed  by 
DGGS. Sample l o c a l i t i e s ,  anomalous samples ,  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  land w i t h d r a w a l s  a r e  shown on p l a t e  
1. Threshold  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 ements  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  s t r e a m  sed iments  and 
p a n - c o n c e n t r a t e s  a r e  l i s t e d  i n  t a b l e s  2 and 3 ,  r e s p e c t i v e l y .  S t a t i s t i c a l  d a t a  
from stream-sediment and pan-concen t ra te  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 and 
7-9, r e s p e c t i v e l y .  

SAMPLING AND SAMPLE PREPARATION 

Strean-sediment  and pan-concen t ra te  samples were c o l l e c t e d  from a c t i v e  
p a r t s  of s t r e a m s  wherever p o s s i b l e ;  when n e c e s s a r y ,  some samples  were co l -  
l e c t e d  from sed iments  d i r e c t l y  a d j a c e n t  t o  p r e s e n t  s t r eam c h a n n e l s .  Pan con- 
c e n t r a t e s  were c o l l e c t e d  a t  about  one- four th  of t h e  stream-sediment-sample 
s i t e s .  These s i t e s  a r e  u s u a l l y  a t  t h e  c o n f l u e n c e  of a  group of c r e e k s  from 
which stream-sediment samples w e r e  c o l l e c t e d .  A t  each  sampl ing l o c a l i t y  one 
pan was f i l l e d  by wet-screening unsor ted  sediment  th rough  a  s t e e l ,  2.0-rm 
s i e v e .  The sample was mixed by hand and then  a  s p l i t  of t h e  minus-2.0-m 
f r a c t i o n  was removed w i t h  a  scoop and d e s i g n a t e d  t h e  ' s t r e a m  sediment  sample. ' 
A t  pan-concen t ra te  s i t e s  t h e  remainder of t h e  minus-2.0-xnm f r a c t i o n  was panned 
on s i t e  t o  o b t a i n  a  heavy-minera l  o r  ' pan '  c o n c e n t r a t e .  Stream-sediment and 
pan-concen t ra te  samples were p laced  i n  m e t a l - f r e e  paper  enve lopes  o r  c l o t h  
bags and l a t e r  were a i r  d r i e d .  

Stream-sediment-sample we igh t s  ranged from 150 t o  250 g. I n  t h e  l abora -  
t o r y ,  samples were sc reened  by shaking th rough  a  0.2-mm s t a i n l e s s - s t e e l  s i e v e .  
The minus-0.2-mm f r a c t i o n s  were p laced  i n  meta l - f ree  ca rdboard  c o n t a i n e r s  f o r  
subsequen t  a n a l y s i s .  

A f t e r  panning,  t h e  pan-concentra te  samples a l s o  weighed 150 t o  250 g. In  
t h e  l a b o r a t o r y  they  were passed th rough  a 0.8-m s t a i n l e s s - s t e e l  s i e v e .  The 
minus-0.8-mm f r a c t i o n  was r e t a i n e d  and s e p a r a t e d  w i t h  brornoform l i q u i d  i n t o  a  
l i g h t - m i n e r a l  f r a c t i o n ,  which was d i s c a r d e d ,  and a  heavy-mineral  f r a c t i o n  w i t h  
a  s p e c i f i c  g r a v i t y  g r e a t e r  than 2.86. A magne t i c  f r a c t i o n  c o n s i s t i n g  primar- 
i l y  of  m a g n e t i t e ,  h e m a t i t e ,  and i l m e n i t e  was removed from t h e  h e a v y - m i n e r a l  
f r a c t i o n  w i t h  a  hand magnet and an isodynamic magnet ic  s e p a r a t o r  s e t  a t  0.2 



amperes. The magnet ic  f r a c t i o n  was saved but not ana lyzed .  The remaining 
heavy-mineral  f r a c t i o n  was agn i n  run through t h e  i sodynamic magne t i c  s e p a r a t o r  
a t  a  s e t t i n g  of 0 .6  amperes.  The nonmagnetic f r a c t i o n  c o n t a i n e d  p r i m a r i l y  
z i r c o n ,  a p a t i t e ,  and s u l f i d e s ;  i t  was l a b e l e d  'C-3' and was r e t a i n e d  f o r  
s p e c t r o g r a p h i c  a n a l y s i s .  The i n t e r m e d i a t e  f r a c t i o n  (magne t i c  s u s c e p t i b i l i t y  
0.2-0.6 amperes)  was saved b u t  no t  ana lyzed .  

One group of pan-concen t ra te  samples was m i s t a k e n l y  p repared  and ana lyzed  
i n  t h e  manner d e s c r i b e d  f o r  s t r e a m  sed iments .  These samples  (399 ,  401, 403, 
405, 407, 409,  411, 413, 417,  419,  421, 423, 425, 438, 440,  443, 445, 447, 
455, 460, 465,  476, and 480) a r e  r e p o r t e d  wi th  t h e  s t r e a m  sed iments  i n  t a b l e  2  
and d i s t i n g u i s h e d  on p l a t e  1 by t h e  symbol (+) preced ing  t h e  sample number. 
Caution shou ld  be used i n  i n t e r p r e t i n g  t h e  a n a l y s e s  of t h e s e  mishandled 
samples because  t h e y  a r e  n o t  comparable  t o  t h e  o t h e r  s t ream-sediment  or  pan- 
c o n c e n t r a t e  samples.  Six  of t h e  s i t e s  from which t h e  problem samples were 
o b t a i n e d  were l a t e r  resampled.  I n  a d d i t i o n ,  s p l i t s  from a l l  but  two of t h e  
o r i g i n a l  samples were r e c o v e r e d ,  a n a l y z e d ,  and numbered 399c-480c; t h e s e  
r e s u l t s  a r e  l i s t e d  wi th  t h e  pan c o n c e n t r a t e s  i n  t a b l e  3. 

Panning w i l l  c o n c e n t r a t e  dense  d e t r i t a l  m i n e r a l s  and remove low d e n s i t y  
c l a y  and c a r b o n a t e  m i n e r a l s .  Thus,  pan-concent r a t e  samples  shou ld  y i e l d  
h igher  v a l u e s  f o r  e l ements  i n  dense  m i n e r a l s  ( i n c l u d i n g  m e t a l l i c  s u l f i d e s  and 
o x i d e s )  and lower v a l u e s  f o r  e l e m e n t s  a s s o c i a t e d  wi th  low-densi ty  c a r b o n a t e  
and c l a y  m i n e r a l s  t h a n  w i l l  s t r ean-sed iment  samples from t h e  same s i t e .  

ANALYTICAL llETHODS 

The C-3 f r a c t i o n  of pan c o n c e n t r a t e s  and t h e  minus-0.3-mm f r a c t i o n  of  
s t r e a m  sed iments  were ana lyzed  by a s i x - s t e p ,  DC-arc, s e m i q u a n t i t a t i v e  emis- 
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 G r i r n e s  and Marranzino (1968)  f o r  t h e  a n a l y s i s  of g e o l o g i c  
m a t e r i a l .  C o n c e n t r a t i o n s  of t h e  f o l l o w i n g  30 e lements  were de te rmined  by t h i s  
method f o r  a l l  samples :  Fe ,  Mg, Ca, T i ,  Mn, A g ,  A s ,  Au, B, Ba, Be, B i ,  Cd, Co, 
C r ,  Cu, La, Mo, Nb, N i ,  Pb, Sb, Sc, Sn, S r ,  V ,  W ,  Y ,  Zn, and Z r .  Concentra-  
t i o n s  of Ce, Ga, Yb, P r ,  and Nd were determined by t h i s  method f o r  pan-con- 
c e n t r a t e  samples  652C-655C (Brosgh and R e i s e r ,  1970; Brosgh,  w r i t t e n  
comrnun., 1979) ;  c o n c e n t r a t i o n s  of Ga and Th were de te rmined  by e m i s s i o n  
spec t roscopy  f o r  s t ream-sediment  samples  651-657 and 481-650, r e s p e c t i v e l y .  
Atomic-absorption spec t ropho to rne t ry  ( i n d i c a t e d  by AA below) was used t o  d e t e r -  
mine t h e  c o n c e n t r a t i o n s  of e l e m e n t s  i n  stream-sediment samples  as f o l l o w s :  

1 )  Zn i n  a l l  samples e x c e p t  samples  651-660 and 665-667. 
2)  Ag, Au, Cu, Pio, Pb, Sb, U ,  Th, Zn f o r  s p l i t s  of 82 stream-sediment 

samples s e l e c t e d  a t  about  eve ry  f i f t h  sample s i t e .  
3 )  Au, Cu, Pb, and Zn i n  samples  676-790. 
4 )  Ag i n  samples  651-664. 
5 )  Au i n  samples 651-664 and 668-675. 
6 )  Sb i n  samples  661-665 and  668-675. 
R e s u l t s  of t h e s 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  2  and 3. 

STATISTICAL ANALYSIS 

Data l i s t e d  i n  t a b l e s  2 and 3  were e n t e r e d  i n  t h e  USGS Rock Analyses  
S to rage  System (RASS). Data e n t e r e d  p r i o r  t o  December 5 ,  1979 



Table  1. Tlircshold v a l u e s  f o r  geochemical anomal ies  i n  Wiseman Quadrangle 
r o c k ,  >O. 2 mo-stream s e d i m e n t ,  and nonmagnetic pan-concen t ra te  
samples  ana lyzed  by e n ~ i s s i o n  s p e c t r o s c o p y  ( S )  and a tomic -absorp t ion  
spec t ropho tomet ry  ( M )  i n  p e r c e n t  ( X )  and p a r t s  per  m i l l i o n  (pprn). 
Data f o r  rock  samples  i s  r e p o r t e d  i n  Alaska Open- f i l e  Report 133B. 
Threshold  v a l u e s  f o r  most e l ements  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 cor respond  a p p r o x i m a t e l y  t o  the  second 
s t a n d a r d  d e v i a t i o n  above t h e  mean. For o t h e r  e l e m e n 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 -  
mine 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 s e t  
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 ra te  
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% 
s-Mg 5.1% 1.82 
S- Ca 62X 20.0% 
S -Ti 1.1% 0.82% 
S-Mn 4300 ppm 1700 ppm 
s-43 7 PPm 
S-As 500 ppm 
S -Au 
S-B 
S- Ba 
S-Be 
S- B i  
S-Cd 
S-Co 
S- C r  
S-Cu 
S-La 
S-Mo 
S-Nb 
S-Ni 
S-Pb 
S-Sb 
s-Sc 
S-Sn 
S-Sr 
S-v 
S-W 
S -Y 
S-Zn 
S- Zr 
S-Th 
AA- Ag 
AA- Au 
AA-Cu 
AA-Mo 
AA-Ni 
AA-Pb 
AA-Sb 
AA-Th 
AA-U 
AA-Zn-A 
AA- Zn-P 

10 PPm 
260 pprn 
2600 ppm 
3.6 ppm 
10 PPm 
20 PPm 
110 ppm 
550 ppm 
800 pprn 
120 pprn 
1 3  PPm 
20 PPm 
180 pprn 
135 pprn 
100 ppm 
51 PPm 
10 PPm 
1200 pprn 
580 pprn 
50 PPm 
70 PPm 
500 pprn 
390 pprn 
100 ppm 
- - -  
- - -  
- - - 
- - -  
- - -  
- - -  
- - - 
- - -  
- - -  
- - -  
170 ppm 

0.5 ppni 
200 ppm 

900 ppm 
2 PPm 
10  PPm 
20 PPm 
100  pprn 
270 pprn 
95 PPm 
140 ppm 
5 PPm 
30 PPm 
100  pprn 
75 PPm 
100 ppm 
40 PPm 
10  PPm 
750 pprn 
300  pprn 
50 PPm 
8 8  PPm 
200 pprn 
350  pprn 
100 ppm 
0 . 5  pprn 
10 PPm 
90 PPm 
5 PPm 
115 ppm 
38 ppm 
100 pprn 
45 PPm 
1 8  PPm 
150 ppm 
180 pprn 

16% 
4.22 
13% 
4.8% 
2050 pprn 
3 PPm 
500 ppm 
20 
710 ppm 
3000 ppm 
2.4 pprn 
20 PPm 
50 PPm 
100 pprn 
450 pprn 
1350 pprn 
510 pprn 
10 PPm 
48 PPm 
130 ppm 
500 ppm 
200 pprn 
100 ppm 
70 PPm 
900 PPPm 
330 ppm 
100 pprn 
320 ppm 
900 pprn 
1000 pprn 
200 pprn 
- - - 
- - -  
- - -  
- - -  
- - -  
- - -  
- - - 
- - -  
- - -  
- - -  
- - -  



(s t ream-sediment  samples 1-517 and p i i i - concen t ra te  t;a~llples 1-152)  were 
r e t r i e v e d  and ana lyzed  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. 
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 ,  4-6 and 1 ,  7-9, r e s p e c t i v e l y .  

I d e a l l y ,  s t a t i s t i c a l  a n a l y s e s  a r e  completed s e p a r a t e l y  and s y s t e m a t i c a l l y  
f o r  each  sample type  and e lement  and a r e  based on t h e  e n t i r e  d a t a  s e t .  
Although t h e  a n a l y s e s  p r e s e n t e d  h e r e  were done s e p a r a t e l y  f o r  t h e  two sample 
t y p e s  and f o r  a l l  e l e m e n t s ,  they  a r e  n o t  based on t h e  e n t i r e  d a t a  s e t .  Only 
517 o f  647 s t ream-sediment  samples and  152 o f  156 pan-concentra te  samples were  
i n c l u d e d  because the  o t h e r  samples had no t  been e n t e r e d  i n t o  the  KASS p r i o r  t o  
December 1979. Most t h r e s h o l d  v a l u e s  f o r  anomalous c o n c e n t r a t i o n s  were 
s y s t e m a t i c a l l y  chosen ,  as d i s c u s s e d  below. 

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 geochemical  d a t a  i s  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 w i t h  
e l e m e n t a l  c o n c e n t r a t i o n s  o v e 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 ements  
i n  stream-sediment , pan-concen t ra te ,  and rock  samples  from t h e  southwest  Wise- 
man 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  b u t  a b o u t  2 .5  p e r c e n t  of t h e  samples.  Anomalous c o n c e n t r a -  
t i o n s  of e l ements  a r e  u n d e r l i n e d  i n  t a b l e s  2 and 3 and the  element i s  l i s t e d  
nex t  t o  t h e  p e r t i n e n t  sample number on p l a t e  1. 

It i s  n o t  n e c e s s a r y  t o  read t h e  s t a t i s t i c a l  d a t a  t o  make use of i t .  I f  
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 ,  ano~na lous  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  gu ide  t o  t h e  geo- 
c h e m i c a l l y  anomalous a r e a s .  Some e lements  t y p i c a l l y  occur  wi th  c e r t a i n  rock  
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  geo- 
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 a n  
anomaly o r  t o  geochemica l ly  t r a c e  a  promis ing r o c k  u n i t  probably  w i l l  need 
p l a t e  1 and t a b l e s  1-3. An approx imate  measure  of t h e  s i g n i f i c a n c e  of a n  
anomaly can be de te rmined  by l o c a t i n g  t h e  anomalous e l e m e n t a l  concent  r a t i o n s  
on t h e  c u r v e s  of  t h e  a p p r o p r i a t e  g raphs  i n  t a b l e s  4  and 7 and by d e t e r m i n i n g  
whether nearby samples  a r e  anomalous i n  t h e  same e lement .  Threshold v a l u e s  
a l s o  p rov ide  a ' b a s e  l i n e '  o r  'background '  f o r  compar ison of l o c a l  geochemical  
s u r v e y s  w i t h i n  t h e  s o u t h w e s t e r n  Wiseman Quadrangle .  Use of 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  geochemical  s u r v e y s  r e q u i r e s  c o n s i d e r a t i o n  o f  
t h e  s t a t i s t i c a l  d a t a  l i s t e d  i n  t a b l e s  4-9. 

Tab les  4  and  7 ,  t h e  g r a p h i c a l  s t a t i s t i c a l  a n a l y s e s  of d a t a  on s t ream- 
sed iment  and pan-concen t ra te  samples ,  r e s p e c t i v e l y ,  r e p o r t  observed f r e q u e n c y ,  
c u m u l a t i v e  f requency ,  p e r c e n t  f r equency ,  and pe rcen t -cumula t ive  f requency  f o r  
u n q u a l i f i e d  and q u a l i f i e d  v a l u e s 1  f o r  e l ements  d e t e c t e d  i n  one o r  more 
samples.  Frequency and cumula t ive - f requency  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 cumulative-f  requenc y  c u r v e s  f o r  e l ements  d e t e c t e d  i n  u n q u a l i f i e d  con- 
c e n t r a t i o n s ;  t h e s e  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 requency  d i s t r i b u t i o n ,  g e o m e t r i c  mean, geomet r i c  d e v i a t i o n ,  

l ~ n ~ 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  recorded 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  con- 
c e n t r a t i o n s  l e s s  t h a n  o r  exceeding q u a n t i t a t i v e  d e t e c t i o n  l i m i t s  and i s  
recorded  a s  g r e a t e r  than  o r  l e s s  than  t h e  lower  and upper 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 .  



v a r i a n c e ,  and i n t e r p o l a t e d  c u r ~ i u l a t i v e  f requency 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 v a l u e s  shown i n  t a b l e  4 and  t h e  t h r e s l i o l d s  f o r  strear; i-sedimtrl ts  
samples  i n  t a b l e  1 shou ld  be used wi th  c a u t i o n  becailsc a n a l y t i c a l  r e s u l t s  f o r  
t h e  mishandled sarnples ~ : i en t ioned  above ( p .  3 )  were i n c l u d e d  i n  t h e i r  co,,rputa- 
t i o n .  

The cumulat ive-f requency c u r v e  is  used a s  a  g u i d e  t o  s e l e c t  the  t h r e s h o l d  
v a l u e  f o r  anomalously h igh  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 
c o r r e s p o n d s  approx imate ly  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. 
However, t h e  form of t h e  cumula t ive - f requency  c u r v e  f o r  Fe and Cu i n  s t ream- 
sediment  samples and Fe, Mn, B a ,  La ,  and Z r  i n  pan-concen t ra te  samples pro- 
v i d e s  ev idence  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 i g h  v a l u e s .  
In  t h e s e  c a s e s ,  t h e  cumula t ive - f requency  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 i n e  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 a n  e lement  i n  a l l  o r  n e a r l y  a l l  t h e  samples  
f a l l s  below t h e  d e t e c t i o n  l i m i t ,  s t a t i s t i c a l  a n a l y s i s  i s  no t  p o s s i b l e  and 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  s e t  a t  t h e  d e t e c t i o n  l i m i t  f o r  t h e  method 
used ( t a b l e  1) .  

Some t h r e s h o l d  v a l u e s  de te rmined  by t h i s  method r e s u l t e d  i n  an e x c e s s i v e  
nwnber of anomal ies  when a p p l i e d  t o  Chipp ' s  (1972) stream-sediment-sample 
d a t a .  Th i s  is probably  a t t r i b u t a b l e  t o  t h e  s u b j e c t i v e n e s s  of t h e  semiquant i -  
t a t i v e  method, t h e  d i f f e r e n c e  i n  l a b o r a t o r y  f a c i l i t i e s  used t o  p r o c e s s  
samples ,  and t h e  f a c t  t h a t  C h i p p ' s  samples  were n o 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  a n a l y s i s .  To e l i m i n a t e  t h i s  problem,  t h r e s h o l d s  a p p l i e d  t o  t h e s e  samples  
(676-790) were a r b i t r a r i l y  a d j u s t e d  t o  t h e  f o l l o w i n g  v a l u e s :  filg = >2.0%, Fe = 
> l o x ,  T i  = >2.0%, C r  = >500 ppm, Mo = >20  ppm, Nb = > 5 0  ppm, N i  = > I 0 0  ppm, 
Sn = >10 ppm, and Pb = 50 ppm. T h r e s h o l d s  f o r  o t h e r  e l e m e n t s  a r e  l i s t e d  i n  
t a b l e  1. 

Both AA and S  were used t o  d e t e r m i n e  Zn i n  a l l  samples ;  Cu, Mo, N i ,  Pb, 
and Zn were determined w i t h  AA as w e l l  as S f o r  8 2  s p l i t s  of s t r e a n - s e d i ~ ~ l e n t  
samples .  These d u p l i c a t e  a n a l y s e s  p r o v i d e  enough d a t a  f o r  a s t a t i s t i c a l  com- 
p a r i s o n  of t h e  two methods of a n a l y s i s  and t h e  USGS and DGGS l a b o r a t o r i e s .  

I n s p e c t i o n  of  t h e  d a t a  on Zn, a s  determined by t h e  USGS ( t a b l e  2 ,  
AA-Zn-P, 647 samples)  w i t h  t h o s e  de te rmined  by t h e  DGGS ( t a b l e  2 ,  AA-Zn-A, 8 2  
samples )  , shows s i m i l a r  r e s u l t s .  However, t h e  AA-Zn-P v a l u e s  a r e  sys  t e m a t i -  
c a l l y  s l i g h t l y  lower ,  which i s  r e f l e c t e d  i n  t h e  mean v a l u e s  (72.9 f o r  AA-Zn-P 
v s  84.0 f o r  AA-Zn-A, t a b l e s  4 and 7 ) .  By c o n t r a s t ,  t h e  Zn- threshold  v a l u e  is 
s i g n i f i c a n t l y  lower f o r  AA-Zn-A t h a n  f o r  AA-Zn-P, perhaps  a s  a r e s u l t  of t h e  
Limited sample s e t  ( t a b l e  1) .  I n  comparing t h e  g r a p h i c a l  a n a l y s i s  of AA 
d e t e r m i n a t i o n s  of Zn w i t h  S  d e t e r m i n a t i o n s  of Zn, i t  becomes a p p a r e n t  t h a t  
most samples  w i t h  anomalously  h i g h  Zn a s  determined by S  a l s o  have anomalously  
h i g h  Zn a s  determined by AA ( t a b l e s  2  and  3 ) .  No compar ison of t h r e s h o l d  
v a l u e s  f o r  AA-Zn w i t h  S-Zn i s  a t t e m p t e d  because  t h e  t h r e s h o l d s  were not  
s e l e c t e d  by the same method. 

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  d a t a  s e t  is a v a i l a b l e  f o r  comparison of AA 
and S  d e t e r m i n a t i o n s  of Cu, N i ,  and Pb. Anomaly t h r e s h o l d  v a l u e s  from AA 
d e t e r m i n a t i o n s  of t h e s e  e l e m e n t s  a r e  90 ,  115, and 38 ppn,  r e s p e c t i v e l y ;  t h o s e  
from S  d e t e r m i n a t i o n s  are 95,  100,  and  7 5  ppn. Cu and N i  show s i m i l a r  t h r e s h -  
o l d s ,  but  t h e  t h r e s h o l d  f o r  Pb de te rmined  by S i s  s i g n i f i c a n t l y  h i g h e r  f o r  
unknown reasons .  



Tables  5 and 8 summarize ( f o r  s t ream-sediment  and pan-concen t ra te  
samples)  t h e  number and t y p e  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  maximum and minimum uinqual i f ied  v a l u e ;  t h e  mean, s t a n d a r d  dev ia -  
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  ; 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  c o r r e l a t i o n  c o e f f i c i e n t s  ( s e e  
below). 

Simple 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  f o r  s t ream-sediment  and pan-concen t ra te  samples 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 s  6  and 9 ,  r e s p e c t i v e l y .  When t h e  number 
of p a i r s  shown i n  t h e  l o w e r - l e f t  c o r n e r  of t h e  t a b l e s  i s  l e s s  than  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 censored  
f o r  one o r  both  e lements  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 .  
I n  t h e  uncensored 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 ,  a  c o r r e l a t i o n  coef-  
f i c i e n t  was not  computed i f  t h e  number of p a i r s  was l e s s  than  t h r e e .  

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  (more than  about  20) 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 ements  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  c o 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 
o f  t h e  compared e lements  a r e  r i c h  i n  bo th .  C o n v e r s e l y ,  a  h i g h  n e g a t i v e  cor-  
r e l a t i o n ,  r e p r e s e n t e d  by a  h i g h  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 lements  is  poor i n  
t h e  o t h e r .  S t ronger  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  is  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 lements  being 
compared. 
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Table  2. A n a l y t i c a l  r e s u l t s  f o r  647 stream-sediment samples from t h e  southwest  Wiseman Quadrang le ,  Alaska.  
The 23 mishandled pan-concen t ra te  samples (p .  3) a r e  a l s o  l i s t e d .  P r e c i s i o n  of r e p o r t e d  v a l u e s  is  
approxima.tely p l u s  o r  minus one r e p o r t i n g  v a l u e  a t  68 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  conf idence .  Fe, Mg, Ca, and Ti  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 lements  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). Da ta -qua l i f i ed  ( c e n s o r e d )  codes ,  d e f i n e d  below, were used wi th  some r e p o r t e d  
v a l u e s .  Approximate l i m i t s  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-Fe% S-Mg% S-Ca% S-Ti% S-Mn S-Ag S-As S-Au S-B S-Ba 

Max 2 0 2.0 20.0 1.0 5000 1.0 500 10 200 1500 
Min 0.5 0.15 0.05 0.05 100 0.5 200 10 10 2 0 

Flax 5.0 10 2 0 300 300 500 500 10 2 0 200 
Min 1.0 10 2 0 5 10 5.0 2 0 5.0 20 5.0 

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

I 
d 

Flax 300 500 100 50 2000 500 50 200 1000 5 00 
I Min 10 100 5.0 10 10 100 50 10 200 7 

Max 100 320 
Min 100 5.0 

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 Ti t h a t  a r e  h i g h e r  than maximum d e t e c t i o n  l i m i t  
( 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 = not  d e t e c t e d ;  
< = d e t e c t e d ,  but below lower l i m i t  of 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  concen t ra -  
t i o n ;  > = g r e a t e r  t h a n  upper  l i m i t  of  d e t e c t i o n .  For soale e lements  i n  samples 651-790, t h e  d e t e c t i o n  and 
l i m i t s  va ry .  Where t h e  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  l i m i t  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  fol 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) symbol izes  ' n o t  d e t e c t e d  a t  a  lower l i m 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 n d i c a t e s  t h e  e lement  was n o t  
de te rmined .  Ana lys i s  by s e m i q u a n t i t a t i v e  emiss ion  s p e c t r o s c o p y  is  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 tomic  a b s o r p t i o n  spec t rophotomet ry  is  symbolized by ' AA-element . ' 
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Chipp, 1972 Wiseman Quadrangle,  p u b l i s h e d  stream-sediment a n a l y s e s  from 

Longitude S-FE% S-MG% S -CA% S-TI% S -)IN S -AG S -AS S-AU Sample Latitude S-BA 
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Sample Latitude 

Wiseman Quadrang le ,  p u b l i s h e d  s t ream-sediment  a n a l y s e s  from Chipp,  197.2 

Longitude S-FE% S-MGZ S-Cia S-TI% S-MN S -AG S-AS S -AU S-8 S-BA 



Sample S-BE S-B I S-CD S-CO S-CR S-CU AA-CU S-LA S-M0 S-NB S-NI S-PB 



Sample  AA-PB S-SB S-SC S-SN S-SK S-W S-Y S-Z N AA-ZN. S-ZR 



Wiseman Quadrangle, publ ished stream-sediment ana lyses  from Chipp, 1972 
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. b l e  3. A n a l y t i c a l  r e s u l t s  f o r  156 pan c o n c e n t r a t e s  from t h e  sou thwes t  Wiseman Quadrangle ,  Alaska.  P r e c i -  
s i o n  of r e p o r t e d  v a l u e s  is approx imate ly  p lus  o r  minus one r e p o r t i n g  v a l u e  a t  68 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  conf idence .  Fe,  M a ,  Ca, and T i  are 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 lements  are r e p o r t e d  i n  ppm ( p a r t s  per  m i l l i o n ) .  Data q u a l i f i e d  ( c e n s o r e d )  codes ,  d e f i n e d  below, 
were used wi th  some r e p o r t e d  v a l u e s .  Approximate l i m i t s  of d e t e r m i n a t i o n  f o r  t h e  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-Fe% S-Mg% S-Ca% S-Ti% S-Mn S- Ag S-As S-Au S-B S-Ba 

Max 2 0 5.0 15 1 5000 15 7000 2 0 2000 5000*12 
Min 1.0 0.07 0.05 0.2 100 1 500 2 0 20 5 0 

Max 
Min 

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

Max 3000 200 100 300 1500 700 1500 500 2000 1000 
Min 2 0 200 10 2 0 200 30 100 2 0 500 100 

Max 2  00 
Min 100 

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 ,  Mn, and B a  t h a t  a r e  h i g h e r  t h a n  maxinl~m 
d e t e c t i o n  l i m i t  (above) .  These 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  
d e t e c t e d ;  < = d e t e c t e d ,  but  below lower l i m i t  of 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  than  upper l i m i t  of d e t e c t i o n .  For some e lements  and i n  samples 652C-656C, t h e  
d e t e c t i o n  l i m i t s  va ry .  Where t h e  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  l i m i t  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) symbol izes  ' n o t  d e t e c t e d  a t  a lower 
l i m 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 .  '- - l i n d i c a t e s  t h e  e lement  
w a s  n o t  determined.  Ana lys i s  by s e m i q u a n t i t a t i v e  emiss ion  s p e c t r o s c o p y  is 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 tomic a b s o r p t i o n  spec t rophotomet ry  is symbolized by 'AA-element.' 
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Table 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  517 o f  647 s t ream-sed i -  
ment samples from t h e  southwest Wiseman Quadrang le ,  Alaska.  

Table  4  p r e s e n t s  t h e  f o l l o w i n g  s t a t i s t i c s  and g r a p h s  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 )  observed f requency  ( o b s .  f r e q . ) ,  c u m u l a t i v e  f requency  (cum, f r e q . ) ,  
p e r c e n t  f requency  ( ~ e r c e n t  f r e q . )  , percen t -cumula t ive  f requency  ( 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 e q u e n c y  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  expressed  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 t o g r a m  and cumula t ive - f re -  
quency 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  anomalously  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 lowest  
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  d e t e c t e d  (maximum and minimum a n t i l o g ) ;  
5 )  geomet r ic  mean, d e v i a t i o n ,  and v a r i a n c e  of e lements  d e t e c t e d  i n  un- 
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  than  
25, 50,  90,  and 95 p e r c e n t  of t h e  samples .  Only t h e  s t a t i s t i c s  and 
g raphs  d e s c r i b e d  i n  (1) and ( 2 )  a r e  p r e s e n t e d  f o r  AA-Ag, AA-Au, AA-Cu, 
AA-Mo, AA-Ni, AA-Pb, AA-Th, AA-U, and AA-Zn-A. A n a l y s i s  by atomic- 
a b s o r p t i o n  spect:rophotometry i s  i n d i c a t e d  by 'AA-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 - e m i s s i o n  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, %, Ca, and Ti  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  part .s  pe r  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  o f  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  determina-  
t i o n  of the conc:entra t ion,  G = g r e a t e r  than  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  o f  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  determined.  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. 
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Wiseman 1980 Stream Sediments 
Spec. Mn in ppm 
Threshold - 1700 ppm 

Wiseman 1980 Stream Sediments 
Spec. Ag in ppm 
Threshold - Detection limit = 0.5 ppm 

Not enough unqualified values above detection limit 
to determine threshold graphically so threshold set 
at detection limit. 
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PFRCFVT T A R L F  FOR VARTARCF 1 6  (5 -CO ) 9 Y  L INEARINTFRPOI .ATION FROY FRFQllENCY TARLF 
I F  SFLECTED PERCENTILES FALL U I T H l N  DAT4 EITHER ABOVE OR RELOU TWE L I Y I T S  OF DETECTION, 
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Wiseman 1980 Stream Sediments 
Spec. Co ppm 
Threshold - 100 ppm 



x - 
"I 

Concentratton in ppm -4 s 0 

W , V ~ " J * P W N - - . 9  - m  
. . a  1 * . . 1 . . , 3 4  
- - * Q W D A d P Q  O >  
u l " l P S o W V 1 u l m U  0 3  
* - . m " l a u * . i - J . " l  - 
r n m r n r n r n r n m r n m r n  z w  
+ + + + + + + + + +  -lo 
O U . 3 0 0 3 ' 3 3 0 0  V ) X )  
NIUN-.-.-.--.-O 

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  

P - 0 0 3  n 
m m m m r n  o 

I + + + +  P 
5 3 0 3 3 3  P 
N 3 - N -  C 

A - . N 4 - .  
u 

wrn  
3 - . - . 0 . ~ 3 9 0 w , a 3 0 . 3 3  m a  
. ~ . . ~ ~ * ~ m . a ~ . ~ . i . r n n  
O V W S O W - u ~ - ' A U U O  a m  
O R A ~ A u 7 P . n * 3 Q U 0 0 0  Z 

4 

-. 
n P 
c m  

0 0 " J m m C I N ~  3 w 
O O ~ D Q U " J ~ W ~ O O ~ O  n 
. s v * ~ * B ~ ~ u ~ > s L ~  n r n  
0 0 N @ S U P N P L n W 0 3 J  0 2  
3 0 @ . ~ 1 ~ 3 ~ m n c n 9 ~ 0 3  n-4 

0 

w r n  
3 0 
m w 
r 



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

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

Wiseman 1980 Stream Sediments 
Spec. Cr in ppm 
Threshold = 270 ppm 
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DOD36 GRAPHICf lL A N A L Y S I S  - U  S  t S STflTPAC ( 0 7 / O L / 7 6 )  
H 
P, 
u 

FRE9UFNCY TARLE FOR VARIASLE 1 9  (S-LA 1 

DATE 1 2 1  5 / 7 9  

C- 
LOG L I * I T S  0 9 s  CUY PERCENT PERCENT THEOR FREQ 
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THE FOLLOUING S T A T I S T I C S  APE COYPIJTED FOR THE UNQUAL IF IED  VALUES ONLY 

l . L S 3 E t 0 3  - 1 : 4 1 7 ~ + 0 0  4 3  6 9  8.32 13.35 3 . 6 5 1 € + 0 1  
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Wiseman 1980 Stream Sediments 
A.A. Zn in ppm 
Threshold - 180 ppm 
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Table  7 .  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  152 of 156 pan-con- 
c e n t r a t e  samples from t h e  sou thwes t  Wiseman Quadrangle ,  Alaska.  The 
t a b l e  p r e s e n t s  t h e  f o l l o w i n g  s t a t i s t i c s  and g raphs  f o r  each element 
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  permit  s t a t i s t i c a l  
a n a l y s i s :  1) observed f requency  ( o b s .  f r e q . ) ,  cumula t ive  f requency  (cum. 
f r e q . ) ,  p e r c e n t  f requency  ( p e r c e n t  f r e q . ) ,  p e r c e n t  cumula t ive  f r e q u e n c y  
( 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 requency  of samples 
determined t o  f a l l  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  expressed  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 togram and 
cumulat ive-f requency c u r v e  drawn 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 wi th  anomalously 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  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 ic  mean, d e v i a t i o n ,  and v a r i a n c e  of samples 
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  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  25 p e r c e n t ,  50 p e r c e n t ,  90 p e r c e n t ,  and 95 
percen t  of t h e  samples.  A n a l y s i s  by a tomic-absorp t ion  spec t rophotomet ry  
i s  i n d i c a t e d  by ' AA-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 -  emiss ion  
s p e c t r o g r a p h y  is  i n d i c a t e d  by 'S-element. '  C o n c e n t r a t i o n s  of Fe ,  M a ,  C a ,  
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 c o n 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  d e t e r m i n a 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 h a n  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  d e t e r -  
mined. D e t e c t i o n  l i m i t s  are l i s t e d  i n  t h e  c a p t i o n  f o r  t a b l e  2. Ana- 
l y s t ' s  e s t i m a t e s  f o r  T i  c o n c e n t r a t i o n s  g r e a t e r  t h a n  t h e  d e t e c t i o n  l i m i t  
a r e  noted and a r e  used t o  c o n s t r u c t  t h e  g raphs  f o r  T i .  
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Wiseman 1980 Pan concentrates 
Spec. Bi in ppm 
Threshold = 20 ppm 

Wiseman 1980 Pan concentrates 
Spec. Cd in ppm 
Threshold = Detection limit - 50 ppm 

Not enough unqua!ified values above the detection 
limit to determine threshold graphically so threshold 
set at  t'le detection limit * 20 ppm. 

Not enough unqualified values above the detection 
limit to  determine the threshold graphically so thresh- 
old set a t  detection limit - 50 ppm. 
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Wir~man 1980 Pan Con:~ntrabs 
Spec. Cu in ppm 
Thrssho:d - 1350 ppm 
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Wiseman 1980 Pan Concentrates 
Spec. Sr in ppm 
Threshold - 900 ppm 

Wiseman I980 Pan concentrates 
Spec. Th in ppm 
Threshold = Detection limit = 200 ppm 

Not enough unqualified values above detection limit 
to determine threshold graphically so threshold set at 
detection limit. 
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Table  9. Simple 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 element c o n c e n t r a t i o n s  i n  152 
pan-concen t ra te  samples from t h e  Wiseman Q u a d r a n g l e ,  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 ,  m u l t i p l i e d  by 100; lower h a l f  shows 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 h a n  152, 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  w a s  censored because  of 
l i m i t a t i o n s  of a n a l y s i s  method. 

' * * * * I  i n d i c a t e s  c o r r e l a t i o n  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  row and column 
h e a d i n g s :  S = emiss ion  spec t roscopy .  
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