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ANALYSES OF ROCK AND STREAM-SEDIMENT SAMPLES FROM THE 

CRAIG C-6 QUADRANGLE, ALASKA 

BY 

Al len  L. Clark ,  Henry C .  Berg, Donald A. Grybeck, 
A. Thomas Ovenshine, and Raymond Wehr 

INTRODUCTION 

A n a l y t i c a l  d a t a  f o r  26 rock  and 8 stream-sediment samples from 
t h e  Craig C-6  , 1:63,360-scale quadrangle a r e  presented i n  this r e p o r t ,  
t oge the r  w i 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. . 

Geologica l  Survey. 

The most comprehensive d i s cus s ion  of t h e  geology of the s tudy  a r e a  
i s  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 ences  
t o  s p e c i f i c  areas a r e  given 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 Condon (1961), Smith (1914), and Wright and 
Wright (1908). Supplemental p u b l i c a t i o n s  a r e  being prepared on t h e  
g e n e r a l  geology and minera l  occurrences of t h e  s tudy  a r e a .  

Procedures and t rea tment  05 d a t a  

Standard procedures were followed i n  t h e  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 l y  grab  samples from minera l  occur rences  
and outcrops .  They were chosen f o r  a n a l y s i s  t o  provide d a t a  on back- 
ground, because they were i n  t h e  a r e a  of minera 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- 
t a ined  v i s i b l e  s u l f i d e s .  

Stream-sediment samples were gene ra l l y  c o l l e c t e d  f r o m  t h e  a c t i v e  
s t ream channel ;  where t h i s  was no t  pos s ib 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 t h e  
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 f o r  30 elements by t h e  s ix - s t ep  s emiquan t i t a t i ve  
spec t rographic  method and f o r  gold by t h e  atomic abso rp t ion  meth0d .g  

The spec t rographic  ana lyses  were r epo r t ed  i n  percentage ( p c t )  o r  
p a 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  series 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  repor ted  va lue  is  
approximately p l u s  100 percent  o r  minus SO percent .  Analyses f o r  gold 
by the atomic abso rp t ion  method a r e  accu ra t e  t o  + 100 percent .  Minimum 
l i m i t s  of de te rmina t ion  f o r  each element are on page 4 Semi- 
q u a n t i t a t i v e  spec t rographic  ana lyses  were done by K. J .  Curry and atomic 
abso rp t ion  ana lyses  were done by R.  L. Miller, R. B. Tripp,  H. D, King, 
and A. L. Meier . 

Locat ions of t h e  rock and stream-sediment samples are shown on 
P l a t e  1. Rock sample d e s c r i p t i o n s  are g iven  i n  t a b l e  1 and rock  sample 
ana lyses  are t abu la t ed  i n  t a b l e  2 and stream-sediment ana lyses  a r e  
t abu la t ed  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 a s  GEOSUM and 
.are presented i n  t a b l e s  2 and 3. The GEOSUM program is  designed 
p r imar i l y  f o r  summarizing and t a b u l a t i n g  geochemical data--especial ly  
d a t a  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  o f :  (a) a t a b u l a t i o n  of t h e  d a t a ,  (b) 
histograms and cumulative frequency d i s t r i b u t i o n s  f o r  a l l  elements except 
tungs ten ,  and (c) a s t a t i s t i c a l  summary which inc ludes  geometric means 
and geometric dev i a t i ons .  

y ~ n a l ~ s e s  f o r  29 elements by s emiquan t i t a t i ve  ana lyses  end f o r  go ld  by 
atomic abso rp t ion  a r e  given i n  t h e  t a b l e s .  Semiquant i ta t ive  ana lyses  
f o r  gold a r e  omitted. 



Table 1.--Description of rock, vein, and altered zone samples. (All 
samples are of representative material.) Sample localitiee 
are shown by sample number plotted on the accompanying map, 
Plate 1. 

Sample No. Lab. No. Sample Description 

Argillite 
Altered graywacke 
Iron-stained argillite 
Sheared greenstone 
Greenstone 
Altered greenstone 
Graywacke 
Greenstone 
Iron-stained greenstone 
Weathered granodiorite 
Greenstone 
Iron-stained greenstone 
Volcanic graywacke 
Greenstone 
Hornfelsed greenstone with pyrrhotite 
Hornfelsed greenstone with pyrrhotite 
Hornfelsed greenstone with pyrrhotite 
Hornf els 
Hornfelsed greenstone with pyrite and pyrrhotite 
Hornfelsed greenstone with pyrite and pyrrhotite 
Hornfelaed greenstone with pyrite and pyrrhotite 
Quartz veined hornfels with pyrrhotite 
Quartz veined hornfels with pyrrhotite 
Quartz v e i n  with pyrite and pyrrhotite 
Quartz vein with pyrite and pyrrhotite 
Hornfelsed greenstone with pyrrhotite 



Explanat ion of Tables .'.2 and 3 

Ana ly t i ca l  r e s u l t s  from rock and stream-sediment samples are given 
i n  Tables  2 a n d 3 a s  a n a l y t i c a l  va lues  such as 7.0000 ppm, 10.0000 per-  
c e n t ,  e t c . ,  o r  as q u a l i f i e d  va lues  expressed a s  a l e t t e r .  These l e t t e r  
codes are N = no t  de t ec t ed ,  L = less t han  specified l i m i t  of d e t e c t i o n ,  
G = g r e a t e r  than  va lue  shown, B = no d a t a ,  H = i n t e r f e r e n c e .  The term 
T = t r a c e ,  but does no t  occur i n  t h e s e  data. Note t h a t  the right-most 
zero. d i g i t s  f o r  each analytical va lue  may o r  may no t  be s i g n i f i c a n t .  
The s p e c i f i e d  l i m i t s  of d e t e c t i o n  are as fol lows:  

Spec i f ied  l i m i t s  of d e t e c t i o n  

FE PCT MG PCT CA PCT TI PCT MN PPM AG PPM 

AS PPM AU PPM B PPM BA PPM BE PPM BI PPM 

CO PPM CR PF'M CU PPM LA PPM MO PPM NB PF'M 

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM 

V PPM W PPM Y PPM ZN PPM ZR PPM 

Semiquant i ta t ive  spec t rographic  ana lyses  by t h e  U.S. Geological  
Survey are r epo r t ed  as geometric midpoints  (1.0, 0.7,  0.5, 0 .3 ,  0 . 2 ,  
0.15, 0.1,  e t c . )  of geometric backets having the boundaries  1 . 2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, e tc .  The frequency d i s t r i b u t i o n s  
and histograms a r e  on logar i thmic  scales and a r e  computed us ing  t h e s e  
b racke t s  as c l a s s  i n t e r v a l s ,  f o r  example: 

Reported va lue  (ppm) Limi ts  



Qn the histograms decimal -numbers are shown as powers of 1 0 ,  f o r  example: 

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

7.OE 00 means 7.0 x 10' o r  7.0 

7.OE 01 means 7.0 x lo1 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 or 7,000.0 

.The his tograms a r e  cons t ruc ted  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 are der ived  
only  from d a t a  va lues  w i t h i n  t h e  ranges of a n a l y t i c a l  de te rmina t ion  
( "ana ly t i ca l  va lues") .  The histograms are, t h e r e f o r e ,  incomplete,  and 
t h e  s t a t i s t i c s  a r e  b iased  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  p re sen t .  (See t h e  histogram and s t a t i s t i c s  below i t  f o r  
t i n ,  which a r e  ca l cu l a t ed  from only one sample.) S t a t i s t i c a l  e s t ima te s  
t h a t  a r e  unbiased i n  t h i s  regard  are given a t  the end of Table  1. The 
geometr ic  means i s  t h e  an t i l oga r i t hm of t h e  a r i t h m e t i c  mean of t h e  logs  
of t h e  ana lyses  and an e s t ima te  of " cen t r a l  tendency," a 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  s c a l e ,  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 geometric mean i s  no t  an  e s t ima te  
of geochemical abundance. The geometric dev i a t i on  i s  t h e  an t i l oga r i t hm 
of t h e  s tandard  d e v i a t i o n  of t h e  l ogs  of t h e  ana lyses .  See USGS Profes-  
s i o n a l  Paper 574-B for further d i scus s ion  and USGS Bulletin 1147E, 
p. 20-23, f o r  f u r t h e r  d i s cus s ion  and explana t ion  of geometric dev i a t i on .  

I n  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 -  a l l  elements a r e  ignored where one o r  mare of t h e  
unqua l i f i ed  d a t a  va lues  i s  l e s s  than the  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  
s p e c i f i e d  on inpu t  o r  where any d a t a  va lues  a r e  q u a l i f i e d  w i th  t h e  G 
(g r ea t e r  than) code. Data va lues  q u a l i f i e d  w i t h  B o r  H are no t  used i n  
the computations.  Where none of t h e  d a t a  va lues  f o r  an  element are 
q u a l i f i e d  t h e  mean and deviation should be t h e  same a s  those  given i n  
t h e  preceding s e c t i o n .  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 ,  
o r  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 for 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 
t h i s  method of geochemjcal problems i s  descr ibed  i n  USGS P ro fe s s iona l  
Paper 574-B. The e s t ima te s  a r e  unbiased i n  a s t r i c t  sense  only where 
t h e  d a t a  a r e  der ived  from a lognormal paren t  popula t ion ,  bu t  experiments 
have shown t h a t  large depa r tu re s  from t h i s  requirement may no t  g r e a t l y  
i n v a l i d a t e  t h e  r e s u l t s .  Acceptance and use  of t h e  e s t ima te s ,  however, 
is  t h e  r e s p o n s i b i l i t y  of t h e  i nd iv idua l .  
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F R E Q U E N C Y  T A B L E  FUR COLUMN 4 I TI PCT I 

L I M I T S  
LOYER - UPPER 

1.0E-03 - 2.6E-03 
2.6E-03 - 3.BE-03 
3.8E-03 - 5.6E-03 
5.6E-03 - 8.3E-03 
B.3E-03 - 1.2E-02 
1.2E-02- 1.BE-02 
1.IE-02 - 2.bE-02 
2.6E-02 - 3.8E-02 
3.BE-02 - 5.6E-02 
5.bE-02 - 8.3E-02 
8.3f-02 - 1.ZE-01 
1.2E-01 - 1-8E-01 
1.8E-01 - 2-6E-01 
2-6E-01 - 3.BE-01 
3.8E-01 - 5.M-01 
5.6E-01 - B.3E-01 
8 -3E-01-  i . 2 E 0 0  

FREQ F REQ 
CUM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
5 

15 

H I S T O G R A M  FOR COLUMN 4 ( T I  P C T  I 

1.5E-01 XKXX 

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

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 
3.85 
0.0 
0.0 
0.0 

15.38 
38.46 

PERCENT 
FREO cum 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.85 
3.85 
3.85 
3.85 

19.23 
5 7 - 6 9  

1 .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  

A N A L Y  T  I CAL 
N 1 H 0 T  G VALUES 
0 0 0 0 0 11 15 

0.0 0.0 0 - 0  42.31 

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

M I N I M U M  = 1.50000E-01 

G E O M E T R I C  HE AN = 8.0124bE-01 

G E O M E T R I C  D E V I A T I O N  = 1.63351E 0 0  
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FKEQUENCY TABLE FOR COLUMN 8 ( AU PPH 1 

L I M I T S  FREQ FREO PERCENT PERCENT 
LONER - UPPER cun FREQ FREQ CUM 

AMALY T IChL 
M L H 0 T G VALUES 

2 6  0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC REhM = 9 . 9 9 9 0 0 E  46 

G E O n E T R I t  D E V I A T I O N  = 9 . 9 9 9 0 0 E  411 



FHEOUENCY TABLE FOR COLlJMN 9 ( 0 PPH I 

L I M I T S  FREO FREO PERCENT PERCENT 
LONER - UPPER c UH FREQ FREQ CUM 

8 . 3 E 0 0 -  1 . 2 E 0 1  4 4 15 .38  15-38 
1.2E 0 1  - 1.8E 0 1  0 4 0.0 15.38 
1-06 01 - 2.bE 01  2 6 7-69  23 -08  

H I S T U G R I M  FOR CULUMN 9 ( B PPM 

1.OE 01 KXIXXXXXXXXXXXX 

2.Of 01 XXXXXXXX 

GEOMETRIC MEAN = 1 . 2 5 9 9 2 E  0 1  

GEOMETRIC D E V I A T I Q H  = 1 . 4 3 0 3 9 E  00 

ANALY I LCAL 
T G VALUES 
0 0 5 

0.0  0.0 
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F K E U U ~ N C Y  T A B L E  FOR CCJLUMN 1 5  ( CR P P M  1 

L I M I T S  FREO F R E Q  PERCENT 
LOWER - UPPER CUW F R E U  

3.8E 00 - 5.6E 00 0 0 0.0 
5.6E 0 0  - 8 . 3 E  0 0  0 0 0.0 
8 . 3 t  00 - 1.2E 0 1  0 0 0 . 0  
1 . Z E 0 1 -  1 . 8 E 0 1  1 1 3.85 
1.8E 0 1  - 2.6E O I  0 1 010 
2.bE 0 1  - 3.8E 01 1 2 3.85 
3.8E 0 1  - 5.6E 01 1 3 3.85  
5 - b E 0 1 -  8 . 3 E 0 1  4 7 1 5 - 3 6  
8.3E 0 1  - 1.2E 0 2  3 1 0  11.54 
1.2E 0 2  - 1.8E 0 2  9 19 34.62 
1.8E 0 2  - 2.6E 0 2  3 2 2  11.54 
2 . 6 E 0 2 -  3 . 8 E O Z  3 25  11.54 

H I S T O G R A H  FOR COLUMN 1 5  1 CR PPH 

1.5E 01 XXXX 

3.OE 01 X X X X  

5.0t 01 X X X X  

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

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

P E R C E N T  
FREQ CUM 

0.0 
0 - 0  
0.0 
3.85 
3.85 
7.69 

11.54 
2 6 - 9 2  
3 8 - 4 6  
73.08 
84.62 
96-15 

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  

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

3.0t 02 X X X X X X X X X X X X  

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

MINIMUM = 1.50000E 0i 

GEOMETRIC MEAN = l.lb431E 0 2  

A N A L Y T I C A L  
T G V A L U E S  
0 0 25 

0.0 0.0 

GEOMETRIC D E V I I T I D N  = 2,02827E 00 
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FREQUEYCY TABLE FOR COLUMN 27 1 Y PPM 1 

L I M I T S  FRECI FREP PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYTICAL 
N L H B T G VALUES 

2 6 0 0 0 0 0 0 ****+ 0.0 0.0 0.0 

GEOMETRIC HEAN = 9 . 9 9 9 0 0 E  48 

GEOMETRIC D E V I A T I O N  = 9 . 9 9 9 0 0 E  48 



FdEQUENCY TARLE FOR CCLUMN 28  ( Y PPM ) 

L L M I T S  FREQ FREO PERCENT PERCENT 
L O W E R  - UPPER CUM FREO FREQ cum 

6.3E 0 0  - 1-2E 0 1  1 1 3 - 0 5  3.85 
1.2E 01 - 1.BE 0 1  2 3 7.69 11.54 
1-8E Oi - 2 - 6 E  0 1  8 11 30.77 42.3  1 
2.6t 01 - 3-8E 0 1  15 Z b  5 7 - 6 9  100-00 

HISTUGRAM FOR CCLUMN 2 8  ( Y PPM I 

1.OE 0 1  X X X X  

1.5E 01 XXXXXXXX 

Z.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  

3.0E 01 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 X X 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  

ANALYTICAL 
M L H 0 T G VALUES 
0 0 0 0  0 0 26 

0.0 0.0 0.0 0.0 

M A X I M U M  = 3.00000E 01 

GEOMETRIC O E V I A T I D N  = L.34735E 00  
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SB PPH 
SC PPR 
SN PPH 
SR PPM 

V PPH 
W PPM 
Y PPM 

ZN PPH 
Z R  PPH 
AU PPH 

26  NOT DETECTED, 
26 SAMPLES AND 
2 6  NOT OETECTEOv 

2 NOT OErECTEOl  
26 5bMPLES AND 
2 b  NOT DETECTED* 
26 SAMPLES &NO 
26 NOT DETECTED, 
26 SAMPLES AHD 
2 6  NOT DETECTED* 

LESS THAN- OR TRACE VhLUES. 0 REPORTED VALUES. NO COMPUTATIONS* 
26  ANALYTICAL VALUES. 

LESS THAN* OR TRICE VALUES. 0 REPORTED VhLUES. NO COHPUTATIONS. 
LESS THAN- OR TRACE VALUES- 24 REPORTED VALUES. 

26 bNhLYTICAL VhLUES. 
LESS THAN* OR T R I C E  VhLUES- 0 REPORTED VALUES. NO COMPUTATIONS- 

26 A N 4 t Y T I C h L  VALUES. 
LESS THAN* OR TRACE VALUES. 0 REPORTED VALUES- NO C O I P U T I T I O N S -  

26 A k A L Y f I C A L  VALUES. 
LESS THAN- OR TRACE VALUES. 0 REPORTED VALUES- WO COMPUTAFIONS* 



SAMPLE 
A C E 6 7 9  
A C E 6 8 1  
A C E 4 8 2  
A C E 6 9 3  
A C E 6 8 3  
A C E 4 9 5  
A C E 6 8 4  
ACE685 

HG PCT 
3.0000 
2.0000 
3.0000 
3.0000 
2.0000 
3.0000 
3.0000 
1.5000 

TABLE 3. C R A I G  C-b STREAN S E D I M E N T S  

C h  P C T  T I  PCT 
2.0000 1 .oooo 
0.7000 0.5000 
2.0000 0.7000 
2.0000 0.7000 
0.7000 0.5000 
3.0000 0.7000 
5.0000 1.0000 
7.0000 0-3000 

MN PPR 
1500.0000 
1000.0000 
5 0 0 0 ~ 0 0 0 0  
1500.0000 
1000.0000 
1000.0000 
1500.0000 
1500.0000 

AG PPM AS PPH 
0.0 N 0.0 N 
0.0 N 0.0 N 
0.0 N 0.0 M 
0.0 N 0.0 N 
0.0 N 0.0 N 
0.0 N 0.0 N 
0.0 N 0.0 N 
0.0 N 0.0 N 

Bh PPH 
300.0000 
200.0000 
150.0000 
300.0000 
100.0000 
300.0000 
150.0000 

0.0 L 
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SAMPLE 
ACE079 
ACE681  
ACEb82 
ACE693 
ACE683 
ACE695 
ACE684  
ACE685 

CRAIG t-6 STREAM SEOIHENTS 

AU PPM 
0.04OOL 
0. OZOOL 
0 . 0 4 0 0 L  
O.02OOL 
0 . 0 2  OOL 
0 . 0 2 0 0 L  
0.  OZOOL 
0.0200L 
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FKEOUENCY TABLE FUR COLUMN 2 I HG PCT 1 

L I W I T S  
LOWER - UPP 

l e a € - 0 2  - 
2.6E-02 - 
3.8E-02 - 
5.6E-02 - 
8.3E-02 - 
1.2E-01 - 
1.8E-01 - 
2.6E-01 - 
3.SE-01 - 
5.6E-01 - 
8.3E-01 - 
1.2E 00 - 
1.BE 0 0  - 
2.6E OD - 

'ER 
2.6E-02 
3.8E-02 
5.6E-02 
8.3E-02 
1.2E-01 
1.8E-01 
2.6E-01. 
3.8E-01 
5.6E-01 
8 - 3 E - 0 1  
1.2E 00 
1 - 8 E  0 0  
Z.6E 0 0  
3.8E 0 0  

FREQ FREQ PERCENT 
C UH FREQ 

0 0 0.0 
0 0 0. D 
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 
0 0 0.0 
0 0 0- 0 
1 1 12.50 
2 3 25.00 
5 8 62.50 

PERCENT 
FREQ CUM 

0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

12.50 
3 7 - 5 0  

100-OD 

HISTOGRAM FOR COLUMN 2 I MG PCT 1 

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

Z.OE 0 0  X X X K X X X X X X X X X X X X X X X X X X X X X  

3.OE 0 0  X X X X X X X K X X X X W X X X X X X X K X X X X X X K X X X X X X X X X X 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  

ANALYTICAL 
N L Ft B T G VALUES 
0 0 0 0 0 0 8 

0.0 0.0 0.0 0.0 

M A X I M U M  = 3.00000E 00 

M I N I M U M  = 1.50000E 0 0  

G E O M E T R I C  MEAN = 2.48582E 00 



FHEOUENCY TABLE FOR COLUMN 3 ( C h  PCT 

L l M I  
LOWER - 

3.8E-02 - 
5-6E-02 - 
8.3E-02 - 
1.2E-01 - 
1.8E-01 - 
2.6E-01 - 
3.8E-01 - 
5.6k-01 - 
1.3E-01 - 
1.2E 00 - 
1 . 8 ~  00 - 
2.6E 0 0  - 
3.8E 0 0  - 
5.6E 00 - 

T S  
UPPER 

5.6E-02 
B.3E-02 
1 .ZE-01 
1.BE-01 
2.6E-01 
3.8E-01 
5.bE-01 
8.3E-01 
1.2E 00 
1.8E 00 
2.6E 00 
3. BE 00 
5.6E 00 
8.3E 00 

FREQ FREQ PERCENT 
CUM FREQ 

o o 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 
2 2 25.00 
0 2 0.0 
0 2 0.0 
3 5 37.50 
1 6 12.50 
1 7 12.50 
1 8 12.50 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

25.00 
25.00 
25.00 
62.50 
75.00 
67.50 

100.00 

H I S T O G R d M  FOR CUCUMN 3 t C A  P C 1  1 

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  

2.OE 00 X X X X X 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 X X X K X X X  

3.0t 00 X X X X X X X K X X X X X  

5.OE 00 X X X X X X X X X X X X X  

7.OE 00 X X X X X X X X X X X X X  

MAX IRUN = 7.00000E 00 

GEOMETRIC MEAN = 2.12231E 00 

AlYhLYTICAL 
0 T G VALUES 
o o o a 

0.0 0.0 

GEOMETRIC DEVIATION = 2.27893E 00 
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FREQUENCY TABLE FOR COLUMN 5 ! MN PPM I 

LIMITS FREQ FHEQ 
LOWER - UPPER CUM 

1.3E 00 - 1.2E 0 1  0 0 
1.ZE 0 1  - 1.8E Oi 0  0  
1.8E 0 1  - 2.6E 01 0 0 
2.6E 01 - 3.8E 0 1  0 0 
3 - 8 6  0 1  - S.6E 0 1  0 0 
5 . 6 E 0 1 -  8 . 3 E 0 1  0 0  
1.3E 0 1  - 1.2E 02 0 0 
1.2E 02 - 1-8E 02 0 0 
1.8E 02 - 2-6E 02 0 0 
2.6E 02 - 3.8E 02 0 0 
3.8E 0 2  - 5.6E 02 0 0 
5 . 6 E 0 2 -  8 .3E02 0 0 
8 . 3 E 0 2 -  1 .2E03  3 3 
1.2t 03 - 1.BE 0 3  4 7 
1.BE 03 - 2.6E 03 0 7 
2.6E 0 3  - 3.8E 03 0 7 
3 . 8 E 0 3 -  5 .6E03  1 8 

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 

37.50 
50.00 

0.0 
0.0 

12-50 

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  

37.50 
67 -50  
87 -50  
87.50 

100.00 

1.OE 03 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 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 X X X X X X X X X X X X X X X X 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.UE 03 X X X X X X X X X X X X X  

M I N I M U M  = 1.00000E 03 

GEOMETRIC MEAN = 1.49766E 03 

ANALYTICAL 
G VALUES 
0 0 

0.0 

GEOHETRIC DEVIATION = 1.69364E 00 



FREQUENCY TABLE FCR COLUMN 6 1 AG PPM 

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

ANALYTICAL 
N L H 0 T G VALUES 
8 0 0 0 0 0 0 ***** 0.0 0 .0  0.0 

MAXIMUM = -9.99900E 4 8  

M I N I M U M  = 9.99900E 4 8  

G E O M E T R I C  MEhN = 9.99900E 48 





FREQUENCY TABLE FDR COLUMN 8 I AU P P M  ) 

L I M I T S  FREO FREQ P E R C E N T  PERCENT 
LOWER - UPPEK c un FREP FREQ CUM 

ANALYFICAL 
N L H 0 T G VALUES 
8 0 0 0 0 0 0 ***** 0.0  0.0 0.0 

GEOMETRIC OEV I A T I D H  = 9.99900E 48 



fREOUENCY TABLE FDR COLUMN 9 I 3 PPM I 

L i n  I T S  FREQ FREP PERCENT PERCENT 
LOUEH - UPPER CUM FREO FREQ CUM 

a . 3 ~  00 - 1 . 2 ~  01 o o 0.0 0.0 
1.2E 01 - 1.8E 01 7  7 8 7 . 5 0  8 7 - 5 0  

HISTOGRAM FOR CULUHN 9 ! 6 PPH I 

ANALYTICAL 
N L H 0 T G VALUES 
1 0 0 0  0 0 7 

1 2 . 5 0  0. Ci 0.0  0.0 

M I N I M U M  = 1.50000E 01 

GEOMETRIC OEVI4TION = 1 . 0 0 0 0 0 E  0 0  



FKEQUENCY TdBLE FOR COLUBN 1 0  I 64 PPH I 

L I M I T S  FKEQ FREA PERCENT 
LOWER - UPPER tun FREP 

1.8E 01 - 2.6E 0 1  0 0 0.0 
2,bE 01 - 3.RE 0 1  0 0 0.0 
3.8E O f  - 5.6E 01 0 0 0.0 
5.6E 0 1  - H.3E 0 1  0 0 0.0 
8.3E 0 1  - 1.2E 02 1 1 12.50 
1.2E 0 2  - 1.8E 02  Z 3 2 5 - 0 0  
1-8E 0 2  - 2.6E 0 2  1 4 12.50 
2.6E02- 3.8EO2 3 7 37.50 

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 

12.50 
37.50 
50-00  
87.50 

HlSTUGRAM I-OR COLUMN 10 ! BA PPM 

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

2.OE 02 X X X X X X X X X X X X X  

3.0E 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 K  

I INALYTICAL 
N L H 0 T G VALUES 
0 1 0 0 0 0 7 
0-0 12.50 0.0 0.0 

UI G E O M E T R I C  MEAN = 1 - 9 8 5 1 5 E  02 
a0 

GEOMETRIC D E V I A T I O N  = 1.54601E 00 



FLEQUEYCY TABLE FOR COLUMN 11 ! BE PPH I 

L I M I T S  FREQ FREQ PERCENT PERCENT 
C O Y E R  - UPPER CUM F 8 E Q  FREQ CUM 

ANALYTICAL 
N L H B T G VALUES 
5 3 0 0 0 0 0 

62.50 37.50 0.0 010 

G E O M E T R I C  MEAN = 9.99900E 4 8  

GEOMETRIC D E V I A T I O N  = 9.09900E 48 
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FHEQUENCY T A B t t  FOR COLUMN 13  1 CD PPM 1 , 

LIMITS FREQ FREQ PERCENT PERCENT 
L O W E R  - UPPER c UH FREQ FREQ cun 

ANALYTICAL 
N L H fl T G ,VALUES 
d 0 0 0 0 0 0 ***** 0.0 0 .0  0 - 0  

MINIMUM = 9 , 9 9 9 0 0 E  48 

G E O M E T R I C  D E V I A T I O N  = 9.99900E 48 
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FHEUUEYCY TABLE FOR COLUMN 1 5  I CR PPH 1 

L I M I T S  
LUHER - UPPER 

3 . B E 0 0 -  5.6E 
5.6E 0 0  - B.3E 
8.3E 00 - 1.2E 
1.2E 01 - 1.8E 
1,8E 0 1  - 2.6E 
2.6E 0 1  - 3.8E 
3.BE 0 1  - 5.6E 
5.6E 01 - 8.3E 
8.3E 0 1  - 1.2E 
1.2E 0 2  - 1.8E 
1.8E 02  - 2.6E 

FREQ FREQ PERCENT 
CUM FREQ 

00 0 0 0.0 
00 0 0 0.0 
0 1  0 0 0.0 
0 1 0 0 0.0 
0 1 0 0 0.0 
0 1 3 3 37.50 
0 1  0 3 0.0 
0 1 1 4 12.50 
02 2 6 25.00 
02 1 7 12.50 
02 I a 12 -50  

PERCENT 
FREQ cum 

0.0 
0.0 
0.0 
0.0 
0.0 

37.50 
37.50 
50.00 
75.00 
87.50 

100.00 

HISTOGRAM FOR COLUMN 1 5  ! CR PPM I 

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

1.OE 01 X X X X X X X X X X X X X  

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

2.OE 02 X X X X X X X X X X X X X  

M A X I M U M  = 2.00000E 0 2  

GtOMETRIC  MEAN = 6.98549E 01 

ANALYTICAL 
G VhLUES 
0 B 

0.0 

GkOMETRIC D E V I A T I O N  = 2-14789E 00 





L I M I T S  FREQ FREO PERCENT PERCENT 
LOYEH - UPPER c un F W E Q  FREQ CUM 

ANALYTICAL 
N L H B T G VALUES 
4 4 o o a o o 

50-00 50.00 0.0 0.0 

MAXIMUM = -9.99900E 48 

GtOHETRIC MEAN = 9.99900E 48 





r
 0

 
C
3
0
 

E
U

A
 

u
 d
 r- 

LT 
W

 
L

u
 M
 

a
 LL 

C
 

0
 

z
o
o
 

W
W

.
 

U
L

V
I 

e
 LL 

I- 
W

 
0
 

0
 I
 

W
3

9
 

LZ '4
 

u. 

Q
 

w
9

 
ft 

d
 
0
 

LU
 

ry
 

M
 

LIJ 
d

 
0. 

V
)
 Q

 
r
 3
 

r
 

X
I

1
 

r
 

J
X

.
3

 
u
 0

 
x
 
0
 LY 

d
 rn 1

 
m

 



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
 

Y
X

 
x

 
x
 

- 
x 

Y
 

X
 X

 
z
 

X
 x

 
a

 
X

X
 

a
 

X
 

X
 

- 
X

 
x 

X
 

x 
Z

 
Y

K
 

X
 

x 
-

X
Y

X
 

x
x

x
 

O
X

X
Y

 
T

V
X

Y
X

 
X

X
X

 
X

X
X

 
X

Y
X

 
K

Y
X

 
Z

X
X

X
 

'
I

X
X

X
 

S
X

X
X

 
d

X
X

X
 

O
X

X
Y

 
U

 
d

d
+

 
a( 

0
 

0
 

0
 

a
 

L
L

W
L

U
Y

l
 

r
9

9
3

 
u

r
u

m
u

r
 

&
 

d
 

E 

0
 

t
o
.
 

3
 



FREQUENCY TABLE FUR COLUMN 2I ! PB PPH I 

L I M I T S  FREP FREQ PERCENT PERCEHT 
LOWER - UPPER GUM FREQ FREQ CUM 

ANALYTICAL 
ly L H B T G VALUES 
2 b 0 0 0 0 0 

25.00 7 5 - 0 0  0 .0  0.0 

GEOnElRIC MEAN = 9.99900E 48  

GEOMETRIC DEVIATION = 9.99900f 48 



FREOUENCV ThBLE F O R  COLUMN 22 t 58 PPM I 

L I M I T S  FHEQ F R E Q  PERCENT PERCENT 
L03EH - UPPER CUM FREQ FREP GUM 

ANALYT l C & L  
N L H 0 T G  VALUES 
B 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

G E O M E T R I C  MEAN = 9 . 9 9 9 O O E  48 

GEOMETRIC DEVIATIDY = 9.99900f 48 



FREQUENCY T A B L E  FOR COLUMN 2 3  t SC PPH 1 

L I M I T S  
LOWER - UPPER 

3.8E 0 0  - 5.6E 
5.6E 0 0  - 8.3E 
8.3f00- 1 . 2 f  
1-2E 01 - 1-8E 
1 . 8 E  01 - 2.6E 
2.bE 01 - 3 - 8 E  

F R E Q  FREQ PERCENT 
C U M  FREQ 

00 0 0 0.0 
00 0 0 0.0 
0 1 0 0 0.0 
0 1 2 2 2 5 . 0 0  
0 1 1 3 12.50 
0 I 5 8 62-50 

PERCENT 
FREQ GUM 

0.0 
0.0 
0.0 

2 5 * 0 0  
37.50 

100.00 

HISTOGRAM FOR COLUMN 23 I SC PPM 1 

1.SE 01 X X X X X X X X X X X X X X X X X K X X X K X X X  

Z.OE 01 X X X X X X X X X I K X X  

hNALYTICAL 
N L H 0 T G VALUES 
0 0 0 0 0 0 8 

0 . 0  0.0 0.0 0.0  

M A X I M U M  = 3.00000E 01 

GEOHETRIC MEAN = 2 . 3 9 8 0 1 E  01 

G t O M E T R l C  O E V I A T I O H  = 1.37934E 00 



FdEQUENCY TbBLE FOR COLUHN 2 4  1 SM PPM 1 

L I R I T S  FREQ FREO PERCEMT PERCENT 
LIlWER - UPPER CUM FREQ FREQ CUM 

hNALYTICht 
N L H B T G VALUES 
8 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC MEAN = 9.99900E 48 

GEOMETRIC DEVIbTIDN = 9.99900E 48 



L I M I T S  FREO FREP PERCENT PERCENT 
LUWER - UPPER CUq FREQ FREP CUM 

8.3E 0 1  - 1-2E 02 0 0 0 -0  0.0 
1.Zt02- 1 . 8 E 0 2  2 2 25.00 25.00 
1 . B E 0 2 -  2 . b E O 2  0 2 0.0 25.00 
2-bE 0 2  - 3.8E 02 6 8 75.00 100.00 

HISTOGRAN FOR COLUMN 25 ( SR PPR 

1.SE 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  

3.OE 02 X X X X X X X X X X X X X K X X X X X X X Y X X X X X X X X K 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 X X X X X X X X X X X X X X  

AMhLY T IChL 
N L H 0 T G VALUES 
0 0 0 0 0 0 8 

0.0 0.0 0.0 0.0 

M A X I M U M  a 3.00000E 02 

GEOMETRIC U E V I A T I O M  = 1.37841E 00 



FREQUENCY TABLE FOR COLUMN 26  1 V PPM 1 

L I M I T S  FREQ FREP PERCE%T 
LOWER - UPPER CUM F R f  0 

8.3E 00 - 1.2E 01  0 0 0.0 
k.2E Oi - 1 - B E  01 0 0 0 . 0  
1.8t 0 1  - Z.bE 01 0 0 0.0 
2.6E 0 1  - 3.6E 01 0 0 0.0 
3oBE 01 - 5,bE 0 1  0 0 0.0 
5.6t 01 - 8.3E 01 0 0 0.0 
8.3E 0 1  - 1.2E 02 0 0 0.0 
1 - 2 E 0 2 -  1 . B E 0 2  2 2 2 5 . 0 0  
1 0 8 E O 2 -  2 . 6 E 0 2  3 5 37 .50  
2 -bE 0 2  - 1.8E 0 2  3 8 37.50 

PERCENT 
FREQ cum 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

25 .00  
62.50 

100.00 

HISTUGRAM FOR COLUMN 2 6  I V PPM 1 

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

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

nAx [nun = 3 . 0 0 0 0 0 ~  02 

GtOMETRiC MEAN = 2 ,16684E 0 2  

ANALYTICAL 
G VALUES 
0 8 

0.0 

GEOMETRIC D E V I A T I O N  = 1 . 3 4 2 6 5 E  00 



FREQUENCY TABLE FOR CDLUHM 27 I W PPM 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LONER - UPPER c un FREQ FREQ cun 

At4ALY T ICIC 
N L H 0 T G VALUES 
ti 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC MEAN = 9.99900E 48 
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sa PPM 
SC PPM 
SN PPM 
5H PPM 

V PPH 
U PPM 
Y PPM 

L N  PPM 
ZR PPM 
AU P P H  

4 NOT U E T t C T E D v  
8 5 4 M P L E S  AND 
8 NOT OETECTEDI  
8 S A M P L E S  AND 
8 ShWPCES AND 
8 NOT D E T E C T E D ,  
8 S 4 M P L E S  AND 
8 MOT D E T E C T E D *  
8 S W P L E S  AND 
8 MOT D E T E C T E D *  

L E S S  THAN* OR TRACE VALUES. 
8 ANALYT I C A L  VALUES, 

L E S S  THAN9 OR TRACE VALUES.  
8 A N A L Y T I C A L  VALUES. 
8 A N A L Y T I C A L  V A L U E S .  

L E S S  T H A N *  OR TRACE VALUES.  
8 A N h L Y T I t A L  VALUES, 

L E S S  T H A N *  OR T R A C E  VALUES.  
8 h N h L Y T l t h L  V L L U E S .  

L E S S  THAN* OR TRACE VALUES.  

0 REPURTED VALUES. NO COMPUTATIONS.  

0 REPORTED VALUES. NO COAPUTAT IONS. 

0 REPORTED VALUES. NO COWPUTAT IONS- 

0 REPORTED VALUES. NO CORPUTATIONS.  

0 REPORTED VALUES. NO COMPUTATlONS.  


