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INTRODUCTION 

Ana ly t i ca l  data f o r  31 rock and 33 stream-sediment samples from 
the Sumdum C-4 , 1:63,360 s c a l e  quadrangle are presented i n  this r e p o r t ,  
together wi th  a s t a t i s t i c a l  t rea tment  of  t h e  d a t a .  The samples were 
c o l l e c t e d  i n  1969 as p a r t  of t h e  Heavy Metals Program of t h e  U.S. 
Geological  Survey, 

The most comprehensive d i s c u s s i o n  of  t h e  geology of  the s tudy  a r e a  
is a r e p o r t  by A. F. Buddington and Theodore Chapin (1929). Known 
m e t a l l i f e r o u s  lodes  of t h e  a r e a  a r e  descr ibed  and a d d i t i o n a l  r e f e r e n c e s  
t o  specific a r e a s  a r e  g iven  by Berg and Cobb (1967). Addi t iona l  d a t a  
is g iven  i n  r e p o r t s  by Herbert  and Race (1964) and Alaska Department of 
Mines (1950). Supplemental pub l i ca t ions  a r e  being prepared on the 
general, geology and minera l  occurrences of t h e  study a r e a .  

Procedures  and t rea tment  of d a t a  

Standard procedures  were followed i n  the c o l l e c t i o n  and prepara- 
t i o n  of samples.  

Rock samples a r e  p r imar i ly  g rab  samples from minera l  occurrences  
and outcrops .  They were chosen f o r  a n a l y s i s  t o  provide  data on back- 
ground, because they  were i n  t h e  a r e a  of mine ra l  occurrences o r  stream- 
sediment anomalies ,  because they  were s t r o n g l y  i r o n  s t a i n e d ,  o r  con- 
tained v i s i b l e  sulfides. 

Stream-sediment samples were g e n e r a l l y  c o l l e c t e d  from the a c t i v e  
. stream channel; where t h i s  was not  p o s s i b l e ,  samples were c o l l e c t e d  

from bank o r  ' t e r r a c e  d e p o s i t s  ad j acen t  t o  t h e  channel .  
- 

Rock samples were crushed and pulver ized  and t h e  minus 80 mesh ! f r a c t i o n  analyzed. Stream-sediment samples were d r i e d ,  s i eved ,  and the 
minus 80 mesh f r a c t i o n  analyzed. The minus 80 mesh f r a c t i o n s  of t h e  



samples were analyzed for 30 elements by t h e  s ix - s t ep  s e m i q u a n t i t a t i v e  
speCtrographic method and f o r  gold by t h e  atomic a b s o r p t i o n  method.ll 

The spec t rographic  ana lyses  were r epo r t ed  i n  percentage  ( p c t )  o r  
pa r t s  per  m i l l i o n  (ppm) t o  t h e  n e a r e s t  number i n  t h e  s e r i e s  1.0,  0.7, 
0.5, 0.3, 0.2, 0.15, 0.1, e t c .  The p r e c i s i o n  of a r epor t ed  v a l u e  i s  
approximately p l u s  100 percent  o r  minus 50 percent .  Analyses f o r  gold 
by t h e  atomic abso rp t ion  method a r e  accurate t o  + 100 pe rcen t .  Minimum 
limits o'f de te rmina t ion  for each element a r e  g iven  on page 4 .  Semi- 
quan . t i t a t ive  spec t rographic  ana lyses  were done by K. J. Curry and atomic 
a b s o r p t i o n  ana lyses  were done by R. L. Mil.ler, R. B. Tripp,  H. D. King, 
and A. L. Meier . 

Locat ions  of t h e  rock and stream-sediment samples are shown on 
Plate 1, Rock sample d e s c r i p t i o n s  are given i n  t a b l e  1 and rock  sample 
ana lyses  a r e  t abu la t ed  i n  t a b l e  2 and stream-sediment a n a l y s e s  a r e  

. t a b u l a t e d  i n  t a b l e  3. 

The r e s u l t s  of t h e  ana lyses  of t h e  rock and stream-sediment ana lyses  
have been processed by means of a computer program known as GEOSUM and 
.are presented  i n  t a b l e s  2 and 3. The GEOSUM program i s  designed 
' p r imar i ly  f o r  surmnarizing and t a b u l a t i n g  geochemical'data--especially 
data from semiquan t i t a t i ve  spec t rographic  ana lyses  (commonly r e f e r r e d  
t o  as s ix - s t ep  spec t rographic  ana lyses )  by t h e  l a b o r a t o r i e s  of t h e  U.S. 
Geological  Survey. 

The program output c o n s i s t s  of :  ( a )  a t a b u l a t i o n  of t h e  d a t a ,  (b)  
his tograms and cumulative frequency d i s t r i b u t i o n s  f o r  a l l  e l emer t s  except 
tungs ten ,  and ( c )  a s t a t i s t i c a l  summary which inc ludes  geometr ic  means 
and geometr ic  dev ia t ions .  

?'~nal~ses f o r  29 elements  by semiquan t i t a t i ve  ana lyses  and f o r  gold by 
atomic abso rp t ion  are g iven  in the t a b l e s .  Semiquan t i t a t i ve  a n a l y s e s  , 

for gold are omit ted.  



Table 1 . - q e s c r i p t i o n  of rock, v e i n ,  and altered zone samples from the 
Sumdum C-4 quadrangle,  (A l l  samples a r e  of r e p r e s e n t a t i v e  
material.) Sample l o c a l i t i e s  a r e  shown by sample number 
plotted on the accompanying map, Plate 1. 

Lab. No. Sample Desc r ip t ion  

B i o t i t e  fe ldspar qua r t z  
Sheared g r a n o d i o r i r e  and quar t z  fragments 
Sheared g r a n o d i o r i t e  and qua r t z  fragments  
Quartz v e i n  wi th  minor p y r i t e  
Quartz v e i n  wi th  minor p y r i t e  
Euhedrral  qua r t z  c r y s t a l s  
Sheared and bleached g r a n o d i o r i t e  
P y r i t e  qua r t z  v e i n  
P y r i t e  qua r t z  v e i n  
Pyrite quartz v e i n  
B i o t i t e  f e l d s p a r  qua r t z  g n e i s s  
B i o t i t e  hornblende g r a n o d i o r i t e  
B i o t i t e  hornblende g r a n o d i o r i t e  
B i o t i t e  f e ldspar  q u a r t z . g n e i s s  
Massive f i b r o u s  s e r p e n t i n e  
Serpent in ized  d u n i t e  
Serpent in ized  d u n i t e  
F o l i a t e d  g r a n o d i o r i t e  
Quartz v e i n  
Quartz v e i n  
B i o t i t e  hornblende g r a n o d i o r i t e  
B i o t i t e  hornblende g r a n o d i o r i t e  
Biot i te  q u a r t z i t e  
B i o t i t e  hornblende s c h i s t  
Quartz v e i n  
P y r i t i z e d  qua r t z  v e i n  
B i o t i t e  hornblende s c h i s t  
I ron-stained a p l i t e  dike ' 

B i o t i t e  hornblende g n e i s s  
I ron-s ta ined  b i o t i t e  hornblende g n e i s s  
I ron-s ta ined  biotite hornblende g n e i s s  



Explanation of .Tables:.2 and 3 
- 

. Analyt ica l  r e s u l t s  from rock and stream-sediment samples are given 
in Tables 2 a n d 3 a s  a n a l y t i c a l  values such as 7.0000 ppm, 10.0000 per- 
cen t ,  e t c . ,  or as q u a l i f i e d  values expressed a s  a l e t t e r .  These l e t t e r  
codes are N = not detected, L = l e s s  than specified l i m i t  of de tec t ion ,  
G = g r e a t e r  than value shown, B = no d a t a ,  H a in te r fe rence . '  The term 
T = t r a c e ,  but does not occur i n  these  da ta .  Note that t h e  right-most 
zero digits f o r  each a n a l y t i c a l  value may o r  may not be s i g n i f i c a n t .  
The specified limits of de tec t ion  are as follows: 

Specif ied limits of de tec t ion  

FE PCT MG PCT CA PCT T I  PCT PPM AG PPM 

0.05000 0.02000 0.05000 0.00200 20.00000 0.10000 

h.s PF'M AU PPM B PPM BA PPM BE PPM BI PPM 

CO PPPI CR PFTI CU PPM LA PPM MO PPM NB PPM 

. . .. - 
NI PPM PB PPM SB PPP-I SC PPM S N  PPM SR PPM 

, 

V PPM W PPM Y PPM ZN PPM ZR PPM 

Semiquanti tat ive spectrographic analyses by t h e  U.S. Geological , 

Survey are reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geometric backets having the boundaries 1 .2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc. The frequency d i s t r i b u t i o n s  
and histograms a r e  on logari thmic s c a l e s  and are computed using these 
brackets a s  c l a s s  i n t e r v a l s ,  f o r  example: 

Reported value (ppm) Limits - 



On the hi&ograms decimal  numbers are shown as powers of  1 0 ,  f o r  example: 

-1 
7.OE-01 means 7.0 x 10  o r  0.7 

7.OE 00 means 7.0 x 10' or 7,O 

7.OE 0 1  means 7.0 x 10' o r  70.0 

7.OE 02 means 7.0 x l o 2  o r  700.0 

7.OE 03 means 7.0 x lo3 o r  7,000.0 

The histograms are cons t ruc t ed  of X ' s ,  each of which r e p r e s e n t s  
1 percent  of t h e  t o t a l  number (309) of samples. 

The his tograms and t h e  s t a t i s t i c s  given below them a r e  de r ived  
only from d a t a  va lues  w i t h i n  t h e  r anzes  of a n a l y t i c a l  d e t e r m i n a t i o n .  
( "ana ly t i ca l  values") .  The histograms are, t h e r e f o r e ,  incomplete,  and 
the s t a t i s t i c s  a r e  biased i f  d a t a  va lues  q u a l i f i e d  wi th  N ,  L ,  C ,  T,  o r  
H codes a r e  present .  (See the histogram and s t a t i s t i c s  below it f o r  
t i n ,  which a r e  ca l cu la t ed  from only  one sample.) S t a t i s t i c a l  e s t i m a t e s  
t h a t  a re .unbiased  i n  this regard  are g iven  a t  t h e  end of Table 1. The 
geometr ic  means i s  t h e  an t i l oga r i thm of t h e  a r i t h m e t i c  mean of t h e  l o g s  
of the analyses and an  e s t ima te  of " c e n t r a l  tendency," o r  of a charac-  
t e r i s t i c  value;. of a frequency d i s t r i b u t i o n  t h a t  i s  approximately 
symmetrical on a l o g  scale, and i s  t h e r e f o r e  u s e f u l  f o r  c h a r a c t e r i z i n g  
many geochemical d i s t r i b u t i o n s .  The geometr ic  mean is no t  a n  e s t i m a t e  
of geochemical abundance. The geometr ic  d e v i a t i o n  i s  t h e  a n t i l o g a r i t h m  
of t h e  s t anda rd  d e v i a t i o n  of  t h e  l o g s  of t h e  ana lyses .  See USGS Profes-  
s i o n a l  Paper 574-B for f u r t h e r  d i scuss ion  and USGS B u l l e t i n  1147E, 
p. 20-23, f o r  f u r t h e r  d i s c u s s i o n  and exp lana t ion  of geometr ic  dev ia t ion .  

In t h e  computations performed t o  produce t h e  s t a t i s t i c a l  summary a t  t h e  
end of Tables  2 and 3- all elements a r e  ignored where one o r  more of t h e  
unqualified d a t a  va lues  is less than  t h e  a n a l y t i c a l  l i m i t  of d e t e c t i o n  
specified on inpu t  o r  where any d a t a  v a l u e s  a r e  q u a l i f i e d  w i t h  t h e  G 
(g rea t e r  than)  code. Data v a l u e s  q u a l i f i e d  w i t h  B o r  H are n o t  used i n  
the computations.  Where none of t h e  d a t a  va lues  fo r  a n  element a r e  
qual i f ied t h e  mean and d e v i a t i o n  should be  t h e  same as t hose  g iven  in 
the preceding sec t ion .  Where d a t a  a r e  q u a l i f i e d  wi th  t h e  codes N ,  L ,  
or T, t h e  e s t ima te s  of geometric mean and d e v i a t i o n  a r e  based on a method 
by A. J. Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The a p p l i c a t i o n  of 
this method of geochemical problems is  descr ibed  i n  USGS P r o f e s s i o n a l  
Paper  574-B. The es t ima te s  are unbiased i n  a s t r i c t  s ense  only  where 
the data are derived from a lognormal parent  popula t ion ,  b u t  experiments  
have shown t h a t  l a r g e  depa r tu re s  from t h i s  requirement may n o t  g r e a t l y  

. invalidate t h e  r e s u l t s .  Acceptance and use of t h e  e s t i m a t e s ,  however, 
is the r e s p o n s i b i l i t y  of t h e  ind iv idua l .  
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GEOMETRIC HEAH a 6.508bbE-01 

GEOMETRIC D E V I A T I O N  = 3.22257E 00 



FREQUENCY TABLE FOR COLUMN 3 I C A  PCT 1 

L If4ITS 
LOWER - UPPER 

3.8E-02 - 5.6E-02 
5.6E-02 - 803E-02 
8.3E-02 - 1.2E-01 
1.2E-OI - 1.8E-01 
1.8E-01 - ' 2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5 - 6 E - 0 1  - 8.3E-01 
8.3E-01 - 1.ZE 00 
1 * 2 E  00 - 1.8E 0 0  
1.8E 00 - 2.6E 00 
2 - 6 E 0 0 -  3 9 8 E 0 0  
3.8E 0 0  - 5.6E 00 
5 0 6 E 0 0 -  8 . 3 E 0 0  
8 0 3 E  00 - 1.2E 0 1  
102E 01 - 1.8E 01 

FREQ FREQ 
CUM 

0 0 
0 0 
0 0 
0  0 
1 1 
2 3 
1 4 
5 9 
5 14 
3 17 
1 18 
2 20 
2 2 2  
1 23 
1 2 4  
1 25  

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
3 2 3 
6 - 4 5  
3.23 

1 6 - 1 3  
16- 13 

9.63 
3.2 3 
6.45 
6.45 

' 3.23 
3 - 2 3  
3.23 

HISTOGRAM FOR COLUMN 3 ( CA P C T  1 

2.OE-01 X X X  

3.OE-01 X X X X X X  

500E-01 X X X  

T O O € - O I  X X X X K X X X X X X X X X X X  

C-r * 1.OE 00 X X X X X X X X X X X X X X X X  

1.5E 0 0  X X X X X X X X X X  

2 . O E  00 X X X  

3.OE 00 X X X X X X  

5.OE 0 0  X X X X X X  

7-OE 00 X X X  

I 1.0E 01 XXX 

1.5E 01 X X X  

M A X I M U M  * 1.50000E 01 

MINIHUH P 2.00000E-01 

GEOMETRlC MEAN = 1.36551E 0 0  

PERCENT 
FRECl CUM 

0 - 0  
0 0 
0.0 
0.0 
3 2 3 
9.68 

2 2 - 9 0  
2 9 - 0 3  
45.16 
54.84 
5 8 - 0 6  
64.52 
70.97 
74.19 
77.42 
80.65 

ANALYTICAL 
0 T G VALUES 
0 0 0 2 5  

0.0 0.0 

I GEOMETRIC OEViATION 3 .01 i55E 00 



FREQUENCY TABLE FOR COLUHN ' 4 1 T I  PCT 1 

L I M I T S  
LOWER - UPPER 

1 .8E-03-  2.bE-03 
2.6E-03 - 3.8E-03 
3 .8E-03-  5 -bE-03  
5.6E-03 - 8. 3E-03 
8.3E-03 - 1-2E-02 
1.2E-02 - 1.8E-02 
1.8E-02 - 2.6E-02 
2.6E-02 - 3. 8E-02 
3.8E-02 - 506E-02 
5.6E-02 - 8.3E-02 
8.3E-02 - . 1.2E-01 
1;ZE-01 - 1.8E-01 
1.8E-01 - 2.6E-01 
2 . M - 0 1  - 3-8E-01  
3 -8E-01  - 5-bE-01 
5.6f-01 - 8 - 3 E - 0 1  

FREQ FREQ 
C ur4 

0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 1 
3 4 
0 4 
2 6 
3 9 
5 1 4  
7 21  
5 26 
3 2 9  
1 3 0  

PERCENT 
F REP 

0.0 
0.0 
0.0 
0.0 
0.0 
3 2 3 
0.0 
9.68 
0.0 
6.45 
9.68 

14.13 
22.58 
16.13 
9.68 
3.23 

PERCENT 
FREQ CUM 

0.0 
0 - 0  
0.0 
0.0 
0 . 0 
3 2 3 
3.23 

1 2  90 
12-90 
19.35 
29.03 
45.16 
67.74 
63 -87  
93.55 
96.77 

HISTOGRAM FOR COLUHN 4 I T I  PCT 1 

t.5E-02 X X X  

2.OE-02 

3 . 0 ~ - 0 2  X X X X X X X X X X  

5.OE-02 

F 
cn 7.OE-02 X X X X X X  

1.OE-Ol X X X X X X X X X X  

1.5E-01 X X X X X X X X X X X X X X X X  

3.OE-01 X X X X X X X X X X X X X X X X  

5-015-01 X X X X X X X X X X  

7*0€-01 X X X  

ANALYTICAL 
N L H B T G VALUES 
0 1 0 0 0 0 30 

0.0 3.23 0.0 0.0 

HAXIHUH = 7.00000E-01 

MINIMUM = 1.50000E-02 

GEOMETRIC MEAN l r 5 3 8 5 1 E - 0 1  

GEOMETRIC D E V I A T I O N  = 2e50300E 0 0  



FREQUENCY TABLE FOR COLUMN 5 1 HN PPM 1 

L I M I T S  FREQ 
LOWER - UPPER 

803E 00 - 1.2E 0 1  0 
1.2E 01 - 1.8E 01 0 
1.8E 0 1  - 2.6E 0 1  0 
206E 01 - 3.8E 01 2 
3.0E 01 - 5.bE 0 1  1 
5.6E 0 1  - 8.3E 0 1  5 
8.3E 01 - 1.2E 0 2  2 
i.2E 0 2  - 1 - 8 E  0 2  2 
1 . 8 E 0 2 -  2 . 6 E 0 2  3 
2.6E 02 - 3.8E 02 3 
3 . B E 0 2 -  S . 6 E 0 2  I 
5.6E 02 - 8.3E 02 4 
B.3E 02 - 1.2E 03 4 
1.2E 03 - - 1.8E 03 3 

FREQ 
CUM 

0 
0 
0 
2 
3 
8 

1 0  
1 2  
1 5  
18 
19 
2 3 
2 7  
30 

PERCENT 
FREQ 
0.0 
0.0 
0.0 
6.45 
3 2 3 

16.13 
6.45 
6 - 4 5  
9.68 
9.68 
3.23 

1 2 - 9 0  
12.90 

9.68 

P E R t  ENT 
FREQ CUM 

0.0 
0.0 
0.0 
6.45 
9.68 

2 5 - 8 1  
32.26 
38.71 
48 rn 3 9  
5 8 - 0 6  
61.29 
74.19 
87.10 
96-77 

HISTOGRAM FOR COLUMN 5 ( HN PPH 1 

3,OE 01 X X X X X X  

5,DE 0 1  X X X  

7.OE 0 1  X X X X X X X X X X X X X X X X  

1.OE 02 X X X X X X  

1.SE 02 X X X X X X  

w 
Q1 

2.OE 0 2  X X X X X X X X X X  

3.OE 0 2  X X X X X X X X X X  

5.OE 0 2  X X X  

?.OE 02 X X X X X X X X X X X X X  ' 

1eOE 03 X X X X X X X X X X X X X  

1.5E 03 X X X X X X X X X X  

ANALYTICAL 
N L H 8 T G VhCUES 
0 1 0 0 0 0 30 

0.0 3.23 0.0 0 • 0 

MAXIMUM 1 0 5 0 0 0 0 E  0 3  

MINIMUM 3.00000E 0 1  

GEOMETRIC MEAN = 2.54543E 0 2  

GEOMETRIC OEVlATION s 3.43519E 00 



FREQUENCY TABLE FOR COLUMN 5 t H N  PPM I 

L IMlTS FREQ FREQ 
LOWER - UPPER CUM 

8.3E 0 0  - 1.2E 0 1  0 0 
1 . 2 E 0 1 -  1 - 8 E 0 1  0 0 
1.8E 0 1  - 2 - 6 E  0 1  0 0 
2.6E 0 1  - 3-8E 01 2 2 
3 . 8 E 0 1 -  5 - b E O 1  1 3 
5 -6E  01 - 8 - 3 E  0 1  5 8 
8.3E 0 1  - 1-2E 0 2  2 1 0  
1 - 2 E 0 2 -  1 . 8 E O E  2 12 
1 . 8 E 0 2 -  2 - b E 0 2  3 15 
2.bE 0 2  - 3 - 8 E  0 2  3 18 
3 . B E 0 2 -  5 - 6 E 0 2  1 19 
5-6E 0 2  - 8 - 3 E  0 2  4 2 3  
8.3E 02 - I - 2 E  03 4 2 7  
i.2E 03 - - 1.8E 03 3 30 

HISTOGRAM FOR COLUMN 5 f HN PPH I 

3,OE 0 1  X X X X X X  

' 5.OE 0 1  X X X  

7.0E 0 1  X X X X X X X X X X X X X X X X  

1.OE 0 2  X X X X X X  

1.5E 02 X X X X X X  

+' 
Q1 

2.OE 0 2  X X X X X X X X X X  

3.OE 0 2  X X X X X X X X X X  

5-OE 0 2  X X X  

7-OE 0 2  X X X X X X X X X X X X X  

I - O E  03 X X X X X X X X X X X X X  

1-5E 0 3  X X X X X X X X X X  

M A X I M U M  r 1 - 5 0 0 0 0 E  03 

GEOMETRIC MEAN = 2 0 5 4 5 4 3 E  02 

PERCENT 
FREQ 

0 .0  
0.0 , 

0.0 
6.45 
3.23 

16.13 
4 - 4 5  
6 - 4 5  
9 - 6 8  
9 - 6 8  
3.23 

12190 
12-90 
9.68 

PERCENT 
FREQ CUM 

0.0 
0 . 0 
0.0 
6 - 45 
9.68 

2 5 - 8 1  
32.26 
3 8 - 7 1  
48.39 
5 8 - 0 6  
61.29 
74-19 
87-10 
96-77 

ANALYTICAL 
0 T G VhCUES 
0 0 0 30 

0.0 0.0 

GEOMETRIC DEVIAT ION 3.43519E 00 



0 
I 

FREQUENCY TABLE FOR COLUMN 6 t AG PPH 1 B 
L I M I T S  

LOWER - UPPER 
3-8E-01 - 596E-01  
5-6E-01 - 8.3E-01 
8-3E-01 - 1.2E 0 0  
1.2E 0 0  - 198E 00 
1-8E 00  - 2 - 6 E  00  
2 - b E 0 0 -  3.8E 00 
3.8E 00 - 506E 00 
5.6E 00 - 8.3E 00  . 
8-3E 0 0  - 1-2E  0 1  
1.2E 01 - 1.0E 0 1  
1 . 8 E 0 1 -  2 . 6 E 0 1  

HISlOGRhH FOR COLUMN 

7.OE-01 X X X X X X  

1.OE 0 0  X X X  

1.5E 00 X X X  

3.0E 0 0  XXX 
, . 

5.OE 00 

1.5E 01 X X X X X X  

2.OE OI XXX 

FREQ . FREQ 
CUM 

0 0 
2 2 
1 3 
1 4 
0 4 
1 5 
0 5 
0 5 
0 5 
2 7 
1 8 

b t AG PPH ) 

H I N  IMUM * 7.00000E-01 

GEOMETRIC HEAN 3.15920E 0 0  

GEOMETRIC D E V I A T I O N  s 4.25552E 0 0  

PERCENT 
F REQ 

0.0 
6.45 
3.23 
3 2 3 
0.0 
3-23 
0.0 
0.0 
0.0 
6.45 
3 2 3 

PERCENT 
FREQ CUM 

0.0 
6 - 4 5  
9-68  

12.90 
12.90 
16-13 
16. 13 
16.13 
1 6 - 1 3  
22.58 
2 5 - 8 1  

ANALYT 1CAL 
0 T G VALUES 
0 0 0 8 

0.0 0.0 



FREQUENCY TABLE FOR COLUMH 6 I AG PPH 1 

L IHfTS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

3.8E-01 - 5.6E-01 0 0 0.0 
5-6E-OI  - 8.3E-01 2 2 6.45 
8.3E-01 - 1.2E 0 0  1 3 3.23 
1.2E 00 - 108E 0 0  1 4 3-23  
1 - 8 E 0 0 -  2 . 6 E 0 0  0 4 0.0 
2 - 6 E 0 0 -  3.8E 00 1 5 3.23 
3.8E 00 - S o b E  00 0 5 0.0 
5.6E 0 0 -  8.3f 0 0 .  0 5 0.0 
8 - 3 E  00 - 1-2E 01 0 5 0 - 0  
1 - 2 E  01 - 1-8E 0 1  2 7 b .  45 
1-BE 01 - 2.6E 01 i 8 3.23 

HI STOGRAM FOR COLUMN 6 I AG PPM 1 

7.OE-01 X X X X X X  

1.OE 00 X X X  

1 - 5 E  00 X X X  

3 - O E  00 X X X  

5 - O E  00 

PERCENT 
FREQ CUM 

0.0 
6.45 
9.68 

1 2 - 9 0  
12.90 
1 6 - 1 3  
16.13 
16.13 
16.13 
Z t *  58 
25.81 

1.5E 0 1  X X X X X X  

2.OE 0 1  X X X  

ANALYTICAL 
N L H B 1 G VALUES 

1 8  5 0 0 0 0 8 
58.06 16 -  1 3  0.0 0.0 

M A X I M U M  2.00000E 01 

M I N I H U H  a 7-00000E-01  

GEOMETRIC MEAN P 3.15920E 00 

GEOMETRIC D E V I A T I O N  t 4.25552E 00 



FREQUENCY TABLE FOR COLUMN 7 1 AS PPM I 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER cun FREQ FREQ CUM 

ANALYTICAL 
N L H 6 T G VALUES 

3 1 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC HE&N 1 9.99900E 48 

GEOHETRfC OEVIATION 1 9.99900E 48 
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FREQUENCY TABLE FOR COLUWN 10 I 3 h  PPM 1 

L I M I T S  FREQ FREQ 
LOWER - UPPER cun 

l .8E 01  - 2.6E 01 0 0 
2.bE 01 - 3.8E 01 0 0 
3.8E 01 - 5.6E 01 0 0 
5 - 6 E  O I  - 8.3E 01 0 0 
8 - 3 E  01  - 1.2E 0 2  2 2 
1.2E 0 2  - 1.8E 0 2  1 3 
1-BE 02 - ' 2.6E 0 2  3 6 
2 . 6 E 0 2 -  3 . 8 E 0 2  7 13  
3.8E 02 - 5.6E 0 2  1 1 4  
5 e 6 E  02 - 8.3E 0 2  8 .  2 2  
8.3E 0 2  - 1.2E 0 3  3 2 5  
102E 03 - 1.8E 03 3 2 8  

PERCENT 
FREQ 

0 . 0  
0 .0  
0.0 
0.0 
6 .45  
3 . 2 3  
9.68 

2 2 - 5 0  
3.23 

2 5 - 8 1  
9 68 
9 - 6 9  

HISTOGRAM FOR COLUMN 10 I Bh PPH 

1.5E 02 X X X  

2.Of 0 2  X X X X X X X X X X  

3.OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X  

5.OE 02 X X X  

7 e O E  0 2  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  

1.OE 0 3  X X X X X X X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0  
0 . 0 
0.0 
6.45 
9 - 6 0  

19-35  
41 .94  
45.16 
70.97 
80.65 
90.32 

1.5E 03 X X X X X X X X X X  

ANALYTICAL 
N L H 0 .  T G VALUES 
0 3 0 0 0 0 2 8  

0.0 9 68 0.0  0.0 

M A X I M U M  = 1.50000E 03 

GEOMETRIC BEAN = 4.54348E 02 

GEOMETRIC DEVIAT ION * 2.19512E 00 



+
 

m
m

m
 

Z
U
S
N
N
 

L
U

W
 . l

 . 
- 

u
c

z
e

m
m

 
L

Z
L

 
I
 

U
J 

a
 
a
 

a
 

e
m

.
 

W
4

d
 



FREQUENCY TABLE FOR COLUMN 12 ( B I  

LIMITS FREQ FREQ 
LOWER - UPPER c un 

3.3E 0 0  - .1.2E 01 0 0 
1.2E 0 1  - '  1.8E 01 0 0 
1.8E 01 - 2.6E 01 0 0 
2.6E 0 1  - 3.8E 01 O .  0 
3.8E 01 - 5.bE 0 1  0 0 
5 - 6 E  01 - 8.3E 01 0 0 
8.3E 01 - 1.2E 02 0 0 
1.2E 0 2  - l . 8 E  0 2  0 0 
1.8E 0 2  - Z.bE 0 2  0 0 
2 . 6 E 0 2 -  3 . 8 E 0 2  0 0 
3 . 8 E 0 2 -  596E 02 0 0 
5.6E 02 - 8.3E 02 0 0 
8.3E02- 1 . 2 E 0 3  1 1 

P P H  1 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.23 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3-23 

HISTOGRAM FOR COLUMN 12 I 81 PPH 1 

1.OE 03 X X X  

A N A t Y  T ICAL 
N L H 0 T G VALUES 
30 0 0 0 0 0 1 

96-77 0 .0  0 .0  0.0 

GEOMETRIC MEAN = 9.99999E 02 

GEOMETRIC DEVIATION 9.99900E 48 



FREQUENCY. TABLE FOR COLUMN 13 I CD PPH 1 

L I M I T S  FREQ FREG PERCENT PERCENT 
LOWER - UPPER ' CUE FREQ FREQ CUM 

AWALYT 1 CAL 
N L H 8 T ' G  VALUES 
3 1 0 0 0 0  0 0 ***** 0 l 0 0.0 0.0 

MIN IMUM 3 9.99900E 48 

GEOHETRIC MEAN = 9.99900E 48 

GEOMETRIC DEVfAT ION m 9e999OOE 48 
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MINIMUM = 1.ooooaE 01 

G E O M E T R I C  HEAN = 3.3286lE 01 

GEOMETRIC O E V I A T I O N  = 4 0 3 2 2 7 3 E  00  
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FREQUENCY TABLE FOR COLUMN I ?  ( LA P P H  1 

L I M I T S  FREQ F R E Q  PERCENT PERCENT 
FREO FREQ CUM LOWER - UPPER CUM 

1.8E 01 - 2.6E 01 1. 1 3-23 3.23 

HISTOGRAM f O R  COLUMN 17 L LA PPH 1 

2.OE 0 1  X X X  

ANALYTICAL 
N L H 8 T G VALUES 

2 6 4 0 0 0 0 1 
83-87 12-90 0.0 0.0 

M A X I M U M  2 .00000E  0 1  

GEOMETRIC MEAN = 1 0 9 9 9 9 9 E  01 

GEOMETRIC DEVIATIOH s 9 .99900E  48  



FREQUENCY TABLE FOR COLUMN 18 1 HO PPM 1 

LIMITS FREQ FREC PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREO CUM 

3.8E 00 - 5-6E 00 1 1 3.23 3.23 

HISTOGRAM FOR COLUMN 18 ( HO PPW 1 

5.OE , 0 0  X X X  

ANALYTICAL 
M L H 0 T G VALUES 

22  8 0 0 0 0 1 
70.97 25.81 0.0 0.0 

HAXIMUH = 5.00000E 00 

nrNInun = 5 . o o o o o ~  oo 

GEOMETRIC MEAN = 5.00000E 00 

GEOMETRIC D E V I A T I O N  = 9 3 9 9 9 0 0 E  46  



FREQUENCY TABLE FOR COLUMN 1 9  ( NB PPH 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER C U k  FREQ FREQ CUM 

8.3E 00 - 1 - 2 E  01 8 8 25-81 25-81 

HISTOGRAM FOR COLUMN 19 1 NB PPM ) 

1.OE 01 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  

MAXIMUM = 1 ~ 0 0 0 0 0 E  01 

HIHIHUH P 1.00000E 01 

GEOMETRIC MEAN 1 9 0 9 9 9 9 7 E  00 

GEOMETRIC D E V I A T I O N  + 1.00208E 00 

ANALYT I C h L  
VALUES 

8 
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M A X I M U M  1 .50000E  03  

MINIMUM 5.00000E 00  

GEOMETRIC MEAN 1 .71195E  01 

GEOMETRIC DEVIATION 3 0 5 7 8 3 9 E  00 



FREQUENCY TABLE FOR COLUMN 2 1  ( PB PPW 1 

L I H  I T S  FREQ FREO PERCENT 
LOWER - UPPER CUM FREQ 

8.3E 00 - 1.2E 01  8 8 25.81 
1 .2E  0 1  - 1.8E 01  2 1 0  6.45 
1.6E 0 1  - 2.6E 0 1  3 1 3  9.68 
2.bE 01 - 3-8E 01 2 15 6 - 4 5  
3.8E 0 1  - 5-6E 01  2 17 6 .45  
5.6E 0 1  - 8-3E 01  0 17  0.0 
8.3E 0 1  - 1.2E 0 2  0 I 7  010 

. 1 . 2 E 0 2 -  1 - 8 E 0 2  1 18 3 - 2 3  

HISTOGRhM FOR COLUMN 2 1  [ PB PPM 1 

l t O E  0 1  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  

1.5E 01 XXXXXX 

2.OE 01 XXKXXXXXXX 

3.OE OI X X X X X X  

5.OE 0 1  XXXXXX 

C3 
UI 

?.OE 0 1  

1.OE 0 2  

1.5E 0 2  X X X  

PERCENT 
FREQ CUM 

25.81 
32 26 
41.94 
48439 
5 4 - 8 4  
5 4 4 8 4  
5 4  8 4  
5 8 r O b  

ANALYTICAL 
B T G VALUES 
0 0 0 18 

0.0 0.0 

MIN IMUM = 1 0 0 0 0 0 0 E  0 1  

GEOMETRIC MEAN P 1.84394E 01  

GEOMETRIC DEVIATION = 2 .14981E  00 





FREQUEMCY TABLE FOR COLUMN 23 t SC PPM 1 

LIMITS FREQ FREQ 
LOWER - UPPER CUM 

3.BE 00 - 5.6E 00 0 0 
S . b E 0 0 -  0.3E00 '2 2 
8.3E 00 - 1.2E 0 1  3 5 
1.2E 01 - , 1.8E 0 1  6 1 1  
1.8E 0 1  - 2.6E 01  0 11 
2 0 6 E  01 - 308E 01 3 14 

HISTOGRAM FOR COLUMN 2 3  ( S t  PPM ) 

7.OE 00 XXXXXX 

LoOE 01 XXXXKXXXKX 

1.5E 01 XXXXXXXXXXXXXXXXXXX 

3.OE 0 1  XXXXXXXXXX 

PERCENT 
FREQ 

0.0 
6 - 4 5  
9 - 6 6  

19.35 
0.0 
9-68 

PERCENT 
FREQ GUM 

0 .o 
5 4 5  

16.13 
35.48 
35.48 
45.16 

ANALYTICAL 
0 T G VALUES 
0 0 0 14 

0.0 0.0 

M I N I M U M  7 0 0 0 0 0 0 E  00 

GEOMETRIC MEAN = 1 .43079E 0 1  

GEOMETRIC OEVIATLOH 1.62509E 0 0  



FREQUENCY TABLE FOR COLUMN 24 L SN PPH 1 

L I n I T S  FREQ FREQ PERCENT PERCENT 
LOHER - UPPER CUM FREQ FREQ CUM 

MAXIMUM - 9 . 9 9 9 0 0 E  4 8  

GEOMETRIC MEAN = 9 .99900E  48 

GEOMETRIC D E V I A T I O N  = 9.99900E 48 

ANALYTICAL 
8 T G VALUES 
0 0 0 0 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 24  1 SN PPW 1 

LIMITS FREQ FREQ PERCENT PERCENT 
COWER - UPPER cum FREQ FREQ CUM 

ANALYTICAL 
N L H 0 T G VALUES 

3 1 0 0 0 0 0 ***** 0 
00 0 0.0 0.0 

MINIMUM = 90999OOE 48 

GEOMETRIC MEAN 1 9.99900E 48 

GEOMETRIC D E V I A T I O N  = 9099900E 48 



FREQUENCY TABLE FOR COLUMN 2 5  1 SR PPH 1 

L I M I T S  f R E Q  
LOWER - UPPER 

8 . 3 E 0 1 -  1 0 2 E 0 2  8 
1 . 2 E 0 2 -  1 . 8 E 0 2  4 
t . B E 0 2 -  2 . 6 E 0 2  2 
2 . 6 E 0 2 -  308E 0 2  7 
3 . B E 0 2 -  5 . b E 0 2  0 
5 - 6 E 0 2 -  8 . 3 E 0 2  0 
8.3E 0 2  - 1.2E 0 3  1  

FREQ 
CUM 

A 
12 
14 
2  1  
2  1 
2  1 
22 

HISTOGRAM FOR COLUMN 2 5  ( SR PPM ) 

PERCENT 
FREQ 
25 .81  
12.90 

6.45 
22.58 

0.0 
0 . 0  
3.23 

1.OE 0 2  X X K X X X X X X X X X X X X X X X X X X X X X X X  

1.5E 0 2  XXXXXXXXXXXXX 

Z.OE 0 2  XXXXXX 

3.OE 0 2  XXXXXXXXXXXXXXXXXXXXXXX 

5.OE 02 ' 

7.OE 02 

1.OE 03 XXX 

MAXIMUM = 1 * 0 0 0 0 0 E  0 3  

GEOMETRIC HEllN = 1 0 8 0 5 7 0 E  02 

GEOMETRIC OEVIATION = 1.83130~ 0 0  

PERCENT 
FREQ CUM 

25-81 
38.71 
45.16 
67.74 
67.74 
67 74  
70.91 

ANALYTICAL 
T .  G VALUES 
0 0  22 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 2 6  t , V  PPH 1 

L IHITS FREQ F R E Q  
LOWER - UPPER C UA 

8.3E 00 - 1.2E 0 1  0  0 
1 0 2 E  0 1  - , 1 0 8 E  0 1  3 3 
1-BE 01 - 2o6E 01 7 10 
2.bE 0 1  - 3.8E 01 6 16 
3.8E 01 - 5 - 6 E  01 2  18 
5 0 6 E  01 - 8 0 3 E  0 1  2  2 0  
8.3E 01 - 1.2E 0 2  2  2 2  
1 . 2 E 0 2 -  l o B E 0 2  8 36 
k . B E 0 2 -  Z o 6 E  02  1 31 

HISTOGRAM FOR COLUMN 26 1 V PPM 1 

3.OE 01 XXXXXXXXXXXXXXXXXXX 

5.OE 01 XXXXXX 

7-OE 01 XXXXXX 

PERCENT 
FREQ 

1.OE 02 XXXXXX 

1.5E 02 X X X X X X X X X X X X X X X K X X X X X X X X X X  

Z.OE 0 2  XXX 

MINIHUH 3 1.50000E 01 

GEOMETRIC H E A N  4.86369E 0 1  

GEOMETRIC DEVIATION 2.47025E 00 

PERCENT 
FREQ CUH 

0.0 
9 .68  

32.26 
51-61 
58.06 
64.52 
70.97 
96-77 

100.00 

ANALYTICAL 
0 T G VALUES 
0 0 0 31 

0.0 0.0 



, FREQUENCY TABLE FOR COLUHN 27 t W PPH 1 

L I H I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER c un FREQ FREQ CUM 

ANALYTICAL 
N L H 0 T G VALUES 

30 0 0 0 0 0 0 ***** 0 .0  010 0.0 

MAXIMUM = -9.99900E 48 
1 

M INIMUM 9.99900E 48 

GEOMETRIC MEAN 9 . 9 9 9 0 0 E  48 

GEOMETRIC D E V I A T I O N  8 9 . 9 9 9 0 0 E  48 
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FREQUENCY TABLE FOR COLUMN 3 0  ( ZR P P H - 1  

L IHITS FREQ FREQ PERCENT 
COWER - UPPER CUM FREQ 

8 . 3 E  00 - 1.2E 01  0 0 0.0 
1.2E 01 - 1.8E Of 0 C 0.0 
1.8E 01 - 2.6E 01 0 C 0.0 
2.6E 01  - 3-8E 01  1 I 3.23 
3.8E 0L - 5-6E 0 1  2 3 6 -45  
5 . 6 E  01 - 0-3E 01  17  20 54. 84 
8.3E 01  - 1.2E 02 3 2 3  9-66 
1.2E 0 2  - 1.8E 02  1 24 3-23 
1.8E02- Z.bE02 2 26 6.45 

. H I S T O G R A M  FOR COLUMN 30 t Z R  PPH 1 

3 . O E  01 XXX 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
3.23 
9-68 

64.52 
74.19 
77.42 
83.87 

5.OE 01  XXXXXX 

7.OE 01 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  

1.OE 0 2  XXXXXXXXKX 

1.5E 02 XXX 

2 e O E  0 2  XXXXXX 

AMALYT I C A L  
N L H 0 T G VALUES 
0 5 0 .  0 0 0 26 

0.0 16-23  0.0 0.0 

MAXIMUM 2.00000E 0 2  

GEOHETRIC MEAN a 7 . 6 0 0 2 5 E  01 

GEOHETRlC DEVIAT ION = 1.40346E 00 





7.OE 01 XXX 

MAXIMUM = 6 .00000E  01 

H I  N I HUM = 4 00000E-02 

GEOMETRiC HEAN 4 0 5 7 8 8 6 E - 0 1  

GEOblETRIC DEVIATION = 6.81891E 01 

ANALYTICAL 
0 T G VALUES 
0 0 0 3 

0.0 0 .0  
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S 8  PPM 
SC PPH 
SN PPM 
SR PPM 

v PPM 
W PPH 
Y PPt4 

ZN PPB 
ZR PPH 
au PPH 

3 1  NOT DETECTED*  
17 NOT DETECTED*  
3 1  NOT DETECTED*  

9 NOT DETECTED*  
31 SAMPLES AND 
30 NOT DETECTED, 
LO NOT D E T E C T E D t  
28 NOT DETECTED*  

5 NOT DETECTED*  
28 NOT DETECTED*  

L E S S  T H A N *  OR TRACE VALUES. 
L E S S  T H A N *  OR TRACE VALUES. 
L E S S  THAN* OR TRACE VALUES-  
L E S S  T H A N *  OR TRACE VALUES*  

3 1  A N A L Y T I C A L  VALUES-  
L E S S  THAN, OR TRACE V A L U E S *  
LESS THAN* OR TRACE VALUES. 
L E S S  THAN* OR TRACE VALUES. 
L E S S  THAN* OR TRACE VbLUES. 
L E S S  THAN, OR TRACE VALUES. 

REPORTED 
REPORTED 
REPORTED 
REPORTED 

R E P O I  TED 
REPORTED 
REPORTED 
REPORTED 
REPORTED 

VALUES* 
VALUES* 
VALUES. 
VALUES. 

VALUES. 
VhLUES. 
VALUES. 
VhLUES*  
VALUES. 

NO COMPUTATIONS*  ; a 
NO COMPUTATIONS. 

NO COMPUTATIONS*  

NO COHPUTATIONS*  

NO COMPUTATIONS. ,3 
I 
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SAMPLE 
AKD829 
A K D 7 9 7  
AKD799 
A K 0 7 9 8  
AK0830 
AKD831 
dKD832 
AKDBOO 
AKDBOl 
AKD802 
AKOB03  
AK0804 
AK0805 
AKD806 
A K D 1 0 7  
AKD824 
AKDB28 
AK0808 
AKD809 
AKD823 
AKD825 
AKD826 
AKD827 
AKDBlO 
A K D 8 1 1  
AKD812 
AKD82 1 
AKD820 
AKD822 
A K D B l 6  
AKDB17 
AKD818 
A K D 8 1 9  

SUMOUH C-4 STREAM SEDIMENTS 

AU PPM 
0.0200L 
0.0200L 
0. 0200L 
0*0200L 
0. OZOOL 
0.0200L 
0.0200L 
0.0200L 
0. OZOOL 
0.0200L . 
0 * 0 z 0 0 L  
0. OZOOL 
O.02OOL 
0.OZOOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.02UOL 
0. OZOOL 
2 .2000  
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
D*OZOOL 
0.0200L 
0.0200L 
O.OZOOL 
0.0Z00L 
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FREQUENCY TABLE FOR COLUMN 1 I FE PCT 1 

L IHITS 
i~~~~~ - UPPER 

3. BE-02 - 5.6E-02 
S.6E-02 - 6.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1.BE-Ol 
1.8E-01 - 2-6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2E 00 
1.ZE 0 0  - 1.8E 00 
1 . B E 0 0 -  2 . 6 E 0 0  
2.6E 0 0  - . 3.8E 00 
3 . 8 E 0 0 -  5 . 6 E 0 0  
5 m 6 E 0 0 -  8.3E 0 0  
8.3E 00 - 1 - Z E  0 1  
1.2E 0 1  - 1.8E 0 1  

FREQ 

0 
0 
0 
0 .  
0 
0 
0 
0 
0  
0 
0 

13 
11 

2 
6 
1 

FREQ 
CUM 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0  
0 

i 3 
24 
26 
32 
3 3 

HISTOGRAM FOR COLUMN 1 ( FE PCT 1 

PERCENT 
FREQ 

0.0 
0 . 0  
0 . 0  
0 . 0 
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0.0 ' 

0 - 0  
39.39 
33.33 

6.06 
18.18 
30 03 

PERCENT 
FREQ CUM 

0.0 
0  c 0  
0 . 0 
0  . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

39.39 
72.73 
78.79 
9 4 - 9 7  

100.00 

3.OE 0 0  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 X X X X X X X X X  

5 c O E  0 0  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  

7.OE 00 X X X X X X  

1.OE 0 1  X X X X X X X X X X X X X X X X X X  

tn 1.5E 01 X X X  
ICI 

M A X I M U M  1 - 5 0 0 0 0 E  01 

M I N I M U M  3.00000E 00 

ANALYTICAL 
T G VALUES 
0 0 33 

0.0 0.0 

GEOMETRIC MEdN 4.89349E 00 

GEOMETRIC D E V I A T I O N  1063286E 0 0  



FREQUENCY TABLE FOR COLUMN 2 ( MG PCT 1 

LIMITS 
LONER - UPPER 

1.8E-02 - 2.6E-02 
2.6E-02 - 3.8E-02 
3.8E-02 - 5.6E-02 
5,bE-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1.8E-01 
1 9 8 E - 0 1 -  2.6E-01 
2.bE-01 - 3.8E-01 
3.8E-01 - 5.6E-01 . 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.ZE 0 0  
1.2E 00 - 1.8E 00 
1.BE 00 - 2-6f 00 
2 . b E 0 0 -  3.8E 0 0  

FREQ FREP 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 G 
0 C 
0 C 
2 2 
it 14 
1 4  28 

5 33 

HISTOGRAN FOR COLUMN 2 ( H G P C T  1 

1.OE 0 0  X X X X X X  

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6 .  0 6  

36.36 
42.42 
15. 15 

PERCENT 
FREQ CUM 

0.0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0 . 0 
6.06 

4 2 - 4 2  
84.85 

100.00 

1.5E 00 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  

2.OE 0 0  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  

3-0E 00  X X X X X X X X X X X X X X X  

ANALYTICAL 
U1 N L H 0 T G VALUES 
U1 0 0 0 0 0 0 33 

0.0 0.0 0.0 0.0 
. . 

MINIMUM = 1.00000E 00 

GEOMETRIC HEAN 1.83668E 0 0  

GEOMETRIC D E V I A T I O N  = 1.32518E 00 



FREQUENCY TABLE FOR COLUMN 3 I LA PCT 1 

L I M I T S  
LOWER - UPPER 

3.8E-02 - 5.bE-02 
5.6E-02 - A.3E-02 

' 893E-02 - 192E-01 
1.2E-01 - 1.8E-01 
1.BE-01 - 2.6E-01 
2 . 6 E - 0 1 -  3 -8E-01  
3.8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-OI - 1.2E 00 
1 . Z E 0 0 -  1 . 0 E 0 0  
1 . 8 E 0 0 -  2.bE 00 

FREQ FREQ PERCENT 
cun F R E Q  

0 0 0 .0  
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0  
0 0 0 .0  
3 3 9.09 
5 8 15. 15 

17 25 5 1 - 5 2  
8 33 24.24 

P E R C E N T  
FREQ CUH 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9 09 

24.24 
75.76 

100.00 

HISTOGRAM FOR COLUMN 3 r en PCT 1 

7.OE-01 X X X X X X X X X  

1.OE 0 0  X X X X X X X X X X X X X X X  

1.5E 0 0  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  

2.OE 0 0  X X X X X X X X X X X X X X X X X X X X X X X X  

ANALYT I C A L  
M t H B T G VALUES 
0 0 0 0 0 0 33 

0.0 0.0 0.0 0.0 

MAXlMUt4 = 2.0ODOOE 00 

MINIHUM = 7.00000E-01 

GEDRETRlC MEAN 1.4L126E 00 

GEOMETRIC D E V I A T I O N  1.36540E 00 
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FREQUENCY TABLE FOR COLUMN 7 AS PPH I 

L I M I T S  FREP FREQ PERCENT PERCENT 
LOWER - UPPER C t lK  FREQ FREQ CUM 

A N A L Y T I C A L  
N L H 0 T G VALUES 

33 0 0 0 0 0 0 
a**** 0 .0  0.0 0.0 

M A X I M U M  a -9-99900E 48 

M I N I M U M  9.99900E 48 

G E O M E T R I C  MEAN 9.99900E 48 

GEOMETRIC DEVIATION = 9 .99900E  48  



FREQUENCY TABLE FOR COLUMN 8 ( AU PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUb; FREQ FREQ CUM 

ANALYTICAL 
N L H B T G VALUES 

33 0 0 0 0 0 0 
*98** 0.0 0.0 0.0 

M A X I M U M  -9.99900E 48 

GEOMETRIC MEAN = 9.99900E 48 

GEOMETRIC DEVIATION 9.99900E 48 



FUEQUENCY TABLE FOR COLUMN 9 t B PPM 1 

L I B I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

8.3E 00 - 1.2E 01 1 5  1 5  45.45 45.45 
1.2E 0 1  - 1 - 8 E  01 5 20  15.15 60 6 1 
1.8E 01 - 2 - 6 E  01 1 21 3-03 63.64 

HISTOGRAM FOR CULUMN 9 ( B PPH 1 

1.OE 01 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  

1.5E 01 X X X X X X X X X X X X X X X  

2.OE 01 X X X  

ANALYTICAL 
T G VALUES 
0 0 2 1 

0.0 0.0 

HAXIHUH = 2.OOOOOE 01 

MINIMUM = 1.00000E 0 1  

GEOMETRIC MEAN 1.13829E 01 

m GEOMETRIC DEVIAT ION = 1.24359E 00 

w 



FREQUENCY ThBLE FOR COLUMN 10 ( BA PPH 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER C UM FREQ 

1.8E 0k - 2.6E 01 0 0 0.0  
2.6E OI - 3.8E 0 1  0 0 0.0 
308E 0 1  - 5.6E 0 1  0 0 0.0 
5.6E 0 1  - 893E 0 1  0 0 0.0 
8 - 3 E  01 - l t 2 E  02 0 0 0.0 
1 - 2 E 0 2 -  1 . 8 E 0 2  3 3 9-09 
1.BE 0 2  - . 2 . 6 E  02 0 3 0.0 
2.6E 02 - 3.8E 02 18 21 5 4 - 5 5  
3 . 8 E 0 2 -  5-6E 0 2  1 2 2  3 03 
5 - b E 0 2 -  8 - 3 E 0 2  7 2 9  2 1 0 2 1  
8.3E 02 - 1.2E 03 2 3 1  6. 0 6  
1.2E 03 - , 1.8E 03  2 33 6 - 0 6  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
9.09 
9.09 

63.64 
66.67 
0 7 - 8 0  
93.94 

100.00 

HISTOGRAM FOR COLUMN 10 L BA PPH 1 

1.5E 0 2  X X X X X X X X X  

2.0E 02 

3.OE 0 2  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 K x x  

5.OE 0 2  X X X  

7.OE 02 X X X X X X X X X X X X X X X X X X X X X  

I - O E  03 X X X X X X  

1-5E 03 X X X X X X  

M A X I M U M  1.50000E 0 3  

NINIMUM = 1.50000E 02 

GEOHETRIC MEAN 4.06048E 02 

ANALYT I C A L  
6 T G VALUES 
0 0 0 33 

0.0 0.0 

GEOHETRIC D E V I A T I O N  I.83484E 00 



FREQUENCY TABLE FOR COLUMN 11 I BE PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER C U M  FREQ FREQ cum 

8.3E-01- 1 0 2 E 0 0  I 1 3 -  03 3.03 

HISTOGRAM FOR COLUMN 11 I BE PPH 1 

1.OE 00 X X X  

ANALYTICAL 
N l. H 0 T G VALUES 
12 20 0 0 0 0 1 

36.36 60.61 0.0 0.0 

M A X I M U M  = 1.OOOOOE 00 

HINIMUN = 1.00000E 00 

GEOMETRIC HEAH Ia00000E 00 

GEOMETRIC DEVIATION 9.99900E 48 



FREQUENCY TABLE FOR CDLUMN 12 I B I  PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYT IChL 
N L H 0 T G VllLUES 

33 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

M A X I M U M  = -9.99900E 48 

M I N I M U M  = 9.99900E 48 

GEOMETRIC HEAN = 9.99900E 48 

GEOMETRIC D E V I A T I O N  9.99900E 48  



FREQUENCY TABLE FOR COLUMN 13 ( CD PPM I 

LIMITS F R E Q  FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUH 

ANALYTICAL 
N L H 8 r 6 VALUES 
33 0 0 0 0 0 0 ***** 0 .0  0.0 0.0 

M A X I M U M  = -9.99900E 48 

M I N I M U M  = 9.99900E 48 

GEOMETRIC MEAN = 9.99900E 48 

GEOMETRIC D E V I A T I O N  9.99900E 48 
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FREQUENCY TABLE FOR COLUMN 1 5  ( CR PPH 1 

L I M I T S  FREQ F R E Q  
LOWER - UPPER ctrn 

3 . 8 E 0 0 -  S m b E 0 0  0 0 
5 0 6 E 0 0 -  8.3E00 0 Q 
8 * 3 E  0 0  - 1.2E 0 1  1 1 
1 . Z E 0 1 -  1 . B E 0 1  0 1 
1.8E 0 1  - 2.6E OI 1 2 
2.6E 0 1  - 3.8E 01 6 8 
3.8E 01 - 5.6E 0 1  4 1 2  
5.6E 0 1  - 8.3E 01 7 19 
8.3E 01 - 1.2E 02 4 23  
1 . 2 E 0 2 -  1 . 8 E 0 2  9 3 2  
1.8E 0 2  - 2 9 6 E  0 2  0 32 
2.6E 0 2  - 3.8E 0 2  1 33  

PERCENT 
FREQ 

0.0 
0.0 
3. 0 3  
0.0 
3.03 
18- 18 
12.12 
21.21 
12. it 
27.27 

0.0 
3.03 

HISTOGRAM FOR COLUMN 15 1 C R  PPH ) 

1.OE 0 1  X X X  

1.5E 0 1  

2.OE 0 1  X X X  

3.0E 0 1  X X X X X X X X X X X X X X X X X X  

5.OE 0 1  X X X X X X X X X X X X  

7.OE 01 X X X X X X X X X X X X X X X X X X X X X  

1.OE 02 X X X X X X X X X X X X  

2.OE 0 2  

3.OE 0 2  X X X  

M A X I M U M  = 3.00000E 02 

MINIMUM = 1.00000E 01 

GEOMETRIC MEAN = 7.02389E 01 

GEOMETRIC DEVIATION = 2.11579E 0 0  

PERCENT 
FREQ CUM 

0.0 
0.0 
3.03 
3.03 
6.06 

24-24 
3 6  36 
57.58 
69.70 
96.97 
96.97 

100.00 

ANALYTICAL 
6 .  T G VALUES 
0 0 0 33 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 16 ( CU PPH 1 

LIMITS 
LOWER - UPPER 

3 . 8 E 0 0 -  506E 
5.6E 00 - 8.3E 
803E 00 - 1.2E 
l t 2 E  0 1  - 1.8E 
1.8E 0 1  - 206E 
2t6E 0 1  - 3.8E 
3.8E 01 - 5.6E 
5.6E 0 1  - 8.3E 
8 - 3 E  0 1  - 1.2E 

FREQ FREQ PERCENT 
C UH FREQ 

00 3 3 9.09 
00 2 5 6.06 
0 1  4 9 12.12 
0 1  1 10 3.03 
0 1  4 14 12.12 
01 13 27 39.39 
0 1  3 30 9.09 
0 I 1  3 1  3 03 
02 1 32 3 03 

HISTOGRAM FOR COLUMN 16 ( CU ?PC I 

5.OE 00 XXXXXXXXX 

7.OE 00 XXXXXX 

1-OE 01 XXXXXXXXXXXX 

1.5E 01 X X X  

PERCENT 
FREQ CUM 

9 -09 
15-15 
27.27 
30.30 
42.42 
81.82 
90.91 
93.94 

' 96.97 

2.OE 01 XXXXXXXXXXXX 

3 . O E  01 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  

5.OE 01 XXXXXXXXX 

7.OE 01 X X X  

1.OE 02 X X X  

M A X I M U H  = 1~00000E 02 

GEOHETHIC MEhN = 2m10011E 01  

GEOMEJRlC D E V I A T I O N  = 2.17492E 00 

ANALYTICAL 
0 T G VALUES 
0  0 0 32 

0 .0  0.0 



FREQUENCY TABLE FOR COLUMN 17 I LA PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER C UH FREQ FREQ CUM 

1.8E 01 - 2.6E 01 b 6 18.18 10- 18 
2 . 6 E  01 - 3 - 8 E  01 4 lG 12.12 30.30 
3 . 8 E  01 - 5.6E 01 2 1Z  b .  06 36-36 

H I S T O G R A M  FOR COLUMN 1 7  1 LA PPH I 

2 - 0 E  01  X X X X X X X X X X X X X X X X X X  

3 - O E  01 X X X X X X X X X X X X  

5-OE 01 X X X X X X  

ANALYTICAL 
N L H 0 T . G VALUES 
10 11 0 0 0 0 12 

30.30 33.33 0.0 0.0 

MAXIMUM 5 .00000E  0 1  

M I N I M U M  I 2.00000E 01 

GEOMETRIC MEAN - 2.667LbE 01 

-3 GEOMETRIC D E V I A T I O N  P 1041811E 00 





fREQUENCY TABLE FOR COLUMN 19 t W8 PPM 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LDUER - UPPER CUM FREQ FREP CUM 

8 . 3 E 0 0 -  1 . 2 E 0 1  2 6  26 78.79 7 6 - 7 9  

H I S T O G R b M  FOR COLUMN 1 9  ( NB P P H  1 

ANALYT ICAL 
N C H B T G VALUES 
0 7 0 0 ' 0  0 26 

0.0 2 1 . 2 1  0.0 0.0 

MININLJM f l.OOOOOE 01 

GEOMETRIC H E I N  = 9.99985E 00 

GkOHETU 1C D E V I A T I O N  = l r 0 0 5 6 6 E  00 



FREQUENCY TABLE FOR COLUMN 2 0  ( N I  PPM 1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

3.8E 0 0  - 5-6E 00 0 0 0.0  
5 - b E  00 - 8.3E 0 0  0 0 0.0 
0 . 3 E 0 0 -  1 . 2 E 0 1  0 0 0.0  
1e2E 0 1  - 1.8E 0 1  7 7 2  1.2 1  
1.8E 01  - 20bE 01 9 16  27.27 
2.6E 01 - 3.8E 01 4 20 12.12 
3.8E 01 - 5-6E 01 4 2 4  12012  
5.6E 0 1  - 8.3E 01 6 30 10.10 
8 . 3 E 0 1 -  1 . 2 E 0 2 '  0 3 0  0.0 
1 0 2 E 0 2 -  1 . 8 E 0 2  2 32 6.06 

H I S T O G R A M  FOR COLUMN 2 0  1 NI PPM 1 

i.5E 0 1  XXXXXXXXXXXXXXXXXXXXX 

2.085 01  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.OE 0 1  XXXXXXXXXXXX 

5oOE 01 XXXXXXXXXXXX 

7tOE 0 1  XXXXXXXXXXXXXXXXXX 

1.5E 02 XXXXXX 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 

Zi.21 
48.48 
6 0 . 6 1  
72.73 
90-91 
90 l 9 1 
96 -97 

M A X I M U M  1.50000E 02  

ANALYTICAL 
VALU €5 

32 

MINIMUM = 1o50000E 01 

GEOMETRIC MEAN 3 .17799E 0 1  

GEOMETRIC D E V I A T I O N  s 2e01744E 00 





FREQUENCY T A B L E  FOR COLUMN 22  ( SB PPH I 

L  t H I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYTICAL 
Fi L H B T G VALUES 

33 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

MAXIMUM = -9.99900E 48 

GEOMETRIC MEAN 9.99900E 48  

G E O M E T R I C  D E V I A T I O N  = 9.99900E 48 



L I M I T S  FREQ FREQ 
LOWER - UPPER I; UM 

3 - 8 E  0 0  - 5 0 6 E  00 0 0 
5.6E 0 0  - 8.3E 00 0 0 
8.3E 0 0  - 1.2E Or 0 0 
1.2E 0 1  - 1.8E 0 1  14 14 
1.8E 01 - 2.6E 0 1  1 3  2 7  
2.6E 0 1  - 3.8E 0 1  6 33 

HISTOGRAM FOR COLUMN 2 3  ( SC PPM 

PERCENT 
FREQ 
0.0 
0.0 
0.0 

42.42 
39.39 
18. 1 8  

PERCENT 
FREQ CUM 

0.0 
0 . 0 
0 . 0  

42  0 42 
81.82 

100.00 

1.5E 01 X K 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  

2 .OE 01 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.OE 01 X X X X X X X X X X X X X X X X X X  

MAXIMUM = 3.00000E 01 

GEOMETRIC DEVIAT ION a 1.28952E 00 

ANAtYT ICAL 
T G VALUES 
0 0 3 3  

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 24 ( SH PPM 1 

L I M I T S  FREQ FREG PERCENT PERCENT 
LOWER - UPPER CUE FREQ FREQ CUM 

ANALYTICAL 
N L H B T G VALUES 

33 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

M A X I M U M  - 9 0 9 9 9 0 0 E  48 

M I N I M U M  = 9 0 9 9 9 0 0 E  48 

G E O H E r R I C  MEAN = 9.99900E 48. 

G E O M E T R I C  DEVIATION 9.9990OE 48 



FREQUENCY T A B L E  FOR COLUMN 25 1 SF! PPH ) 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUP. FREQ FREP cun 

8 - 3 E 0 1 -  1 . 2 E 0 2  1 1 3.03 3.03 
1.2E 02 - 1-8E 02 13 1 4  39.39 42.42 
1 . 8 E 0 2 -  2 . 6 E O 2  10 24  30.30 72.73 
2 - b E 0 2 -  3 . 8 E 0 2  9 3 3  27-  27 100100 

HISTOGRAM FOR COLUMN 2 5  ( S R  P P M  1 

1.OE 02 X X X  

. 1.5E 0 2  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.OE 0 2  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  

M A X I M U M  = 3.00000E 02  

MINIMUM 1m00000E 02 

4 GEOMETRIC MEAN = 1.95303f 02 
03 

GEOMETRIC DEVIATION = 1.35966E 00  

ANALYTICAL 
T G VALUES 
0 0 33 

0.0 0.0 
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L I M I T S  FREO FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

1 . 8 E 0 2 -  2 0 6 E 0 2  0 0 0.0 0.0 
2.6E 02 - 3 - 8 E  0 2  A 1 3.03 3-03 

HISTOGRAM FOR COLUMN 2 9  ( ZN PPM 1 

3.OE 0 2  X X X  

A N A L Y T I C A L  
N L H e' T G VALUES 

2 2 10 0 0 0 0 1 
66-67 30.30 0.0 0.0 

M A X I M U M  = 3.00000E 0 2  

MINIMUM 3.00000E 0 2  

GEOHETRIC MEAN 2.99999E 02 

GEOMETRIC D E V I A T I O N  9.99900E 48  
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FREQUENCY TABLE FOR COLUMN 31 ( AU PPM I 

L IH I TS 
LOWER - UPPER 

1.8E-02 - 2.6E-02 
2 -  6E-02 - 3.8E-02 
3 .8E-02 - 5-6E-02 
5-bE-02 - 8. 3E-02 
8.3E-02 - 1.2E-01 
1.ZE-01 - 1.8E-01 
1 -8E-01  - 2.6E-01 
2 . 6 E - 0 1 -  7 .8E-01 
3.,8E-01 - 5.6E-01 
S.6E-01 - 8.3E-01 
8.3E-01 - 1-2E  00 
1 0 Z E  00 - 108E  00 
1 - 8 E 0 0 -  2 . 6 E 0 0  

FREQ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1  

FREQ 
C UH 

0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
G 
1 

HISTOGRAM FOR COLUMN 31 ( AU PPM 1 

2.OE 00 X X X  

M A X I M U M  = 2020000E 0 0  

MINIMUM = 2.20000E 00  

GEOHETRIC MEAN = 2.20000E 00 

GEOMETRIC DEVIATION P 9.99900E 48 

PERCENT 
F R E Q  

0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 .0  
0 . 0  
3.03 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 -0  
0.0 
0.0 
3.03 

ANALYTICAL 
B T G VALUES 
0 0 0 1 

0 . 0  0.0 
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SB PPH 
SC PPM 
SN PPH 
SR PPH 

V PPH 
H PPH 
Y PPM 

ZN PPH 
ZR PPM 
AU PPH 

33 NOT DETECTED* LESS THAN, OR TRACE VhLUES. 0 REPORTED VALUES. NO COMPUThTIONS- 
33 SAHPLES 4ND 33 ANALYTICAL VALUES. 
33 NOT DETECTEOt LESS THAN* OR TRACE VALUES. 0 REPORTED VALUES- NO COMPUTATIONS. 
33 SAMPLES AND 33 ANALYTICAL VALUES. 
33 SAMPLES AND 33 ANALYTICAL VALUES. 
33 NOT DETECTEDt  LESS THAN* OR TRACE VALUES. O REPORTED VALUES. N O -  COHPUTAT I O N S -  
33 SAMPLES AND 33 ANALYTICAL VALUES. 
32 NOT DETECTED* LESS THAN* OR TRACE VALUES. I REPORTED VALUES- NO COMPUTATIONS. 
33 SAMPLES AND 33 ANALYTICAL VALUES- 
32 NOT DETECTED, LESS THAN. OR TRACE VALUES- 1 REPORTED VALUES- NO COHPUTATIONS. 


