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ANALYSES OF ROCK AND STREAM-SEDIMENT SAMPLES FROM THE TAYLOR MOUNTAINS 

A-6 AND SOUTHERN PART OF TAYLOR MOUNTAINS B-6 QUADRANGLES, ALASKA 

Allen L. Clark, W. H. Condon, J. M. Hoare, 

and Dennis H. Sorg 

INTRODUCTION 

Ana ly t i ca l  d a t a  f o r  19  rock and 59 stream-sediment samples  from 
the Taylor Mountains A-6 and p a r t  of B-6, 1:63,36C--scal~: quadracgles  
are presented i n  t h i s  r e p o r t ,  t o g e ' i h ~ r  wi th  a s t a t i s t i c  , r i  rreatrnenf 
of the  d a t a .  The samples w e r e  c o l l ~ c t e d  i n  1969  as p a r t  u f  the program 
of the  U.S. Geological Survcy. 

The most compreheasi.ve d i scuss ion  d f  t h e  geology of p a r t  of t h e  
study a r e a  i s  a r e p o r t  by W. M. Cady and o t h e r s  (1955). Addi t iona l  
data of i n t e r e s t  i s  given i n  Sa insbury  and MacKevett (1965) and 
MacKevett and Berg (1963). 

Procedures and t reatment  of data 

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 ly  g r a b  samples from minera l  occurrences 
and outcrops .  They were chosen f o r  a n a l y s i s  t o  provide d a t a  an back- 
ground because they were i n  t h e  area 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  stained,  or  con- 
tained v i s i b l e  sulfides. 

Stream-sediment samples were generally co l l ec t ed  from t h e  a c t i v e  
stream channel;  where t h i s  was not  poss 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 jacent  t o  t h e  channel.  

Rock samples were crushed and pulver ized  and the  r,\j.nus 80 mesh 
f r a c t i o n  analyzed. Strearll-sediment $amp les were d r i e d ,  sieved, and the 
minus 80 mesh f r a c t i o n  analyzed.  The m i n u s  80 mesh f r a c t i o n s  of the 
samples were analyzed f o r  30 elements by t h e  s ix-s tep  semiquan t i t a t i ve  
spectrogr phic method and f o r  go ld  and mercury by the atomic absorp t ion  

17 methods .+ 

g ~ n a l ~ e e s  f o r  29 elements by semiquant i ta t ive  ana lyses  and f o r  gold 
and mercury by a t o m i c  ab so rp t i on  are given i n  the t a b l e s .  Semi- 
quantitative analyses f o r  gold a r e  o m i t t e d .  



The spec t rog raph ic  ana lyses  were r epo r t ed  i n  percentage  ( p c t )  o r  
parts per m i l l i o n  (ppm) t o  t h e  nearest 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 precis ion of a r epor t ed  value i s  
approximately p l u s  100 percent  o r  minus 50 pe rcen t .  Analyses for gold 
by the atomic a b s o r p t i o n  nethod a r e  a c c u r a t e  t o  4- 100 p e r c e n t .  Minimum 
limits of d e t e r n i n a t i o n  f o r  each el-enent a r e  giv<n on page 4 . Semi- 
q u a n t i t a t i v e  spec r rog raph i c  a n a l y s e s  were done by K. J. Curry and atomic 
a b s o r p t i o n  ana lyses  wcre done  by K. L. Miller, R .  B. T r i p p ,  H. D. King, 
A. L. Meier,  D .  G .  Murrey, and  J. R .  Hassemer. 

Loca t ions  of t h e  rock and stream-sediment samples  are shown on 
Plate  1. Rock s a m p l e  d c s c r i p t i o n s  a re  given i n  t ab l e  1 and rock sample  
analyses are t abu la t ed  i n  t a b l e  2 and stream-sediment a n a l y s e s  are 
tabulated i n  table 3. 

The results of t h e  analyses  of the rock and stream-sediment a n a l y s e s  
have been processed by means of a computer program known a s  GEOSUM and 
are p resen ted  i n  t a b l e s  2 ar,d 3. The  GEOSWI program i s  des igned  
primarily for s u m a r i z i n g  and t a b u l a t i n g  geochemical da t a - - e spec i a l ly  
data from s e m i q u a n t i t a t i v e  spec t rog raph ic  analyses  (commonly referred 
t o  as s i 5 - s t e p  spGct rographic  analyses) by the l a b o r a t o r i e s  of the  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 add cumulat ive frequency d i s t r i b u t i o n s  for a l l e l e m e n t s  except  
tungsten, and (c) a statistical sunmary  which inc ludes  geometric means 
and geometr ic  deviations. 



Table 1.--Description of rock, vein, and altered zone samples from the 
Taylor Xountains A-6 and 13-6 quadrangles, (All samples are 
of representative material .)  Sample localities are shown 
by sample number plotted on the accompanying map, Plate I. 

Sample No. Lab.  No. Sample Description 

Porphyritic rhyolite dike 
Hornfelsed graytacke with arsenopyrite 
Arsenopyrite-rich quartz vein 
Hornfelsed argillite with minor arsenopyrite 
Quartz vein with arsenopyrite 
Q u a r t z v e i n e d  hornfelsed zrgillite with 
arsenopyrire 

Q u a r t z v e i n e d  hornfelsed argillite with 
arsenopyrite 

Quar tzve ined  hornfelsed a r g i l l i t e  with 
arsenopyrite 

Quartz vein with arsenopyrite 
Hornfelsed graywacke with minor arsenopyrite 
Rhyolite dike with disseminated arsenopyrite 
Pyritic quartz monzonite 
Graywacke 
Hornfelsed carbonaceous shale with pyrite 
Hornfclsed carbonaceous shale with pyrite 
Pyritic horn£ elsed graywacke 
Porphyritic quartz monzonite 
Tourmaline-rich aplite dike 
Hornfelsed graywacke 



Explana t ion  of Tables .--2 and 3 

. A n a l y t i c a l  results from rock and stream-sediment samples are ~ i v e n  
in 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- 
cent, erc . ,  o r  a s  qualified values expressed as a l e t t e r .  These l e t t e r  
codes are N , =  not detected, L = less  than  s p e c i f i e d  l i m i t  of d e t e c t i o n ,  
G = greater than value shown, B = no d a t a ,  H = in te r fe rence .  The term 
T = trace, but does n o t  occur  i n  t h e s e  d a t a .  Note that t h e  r ight-most-  
zero digits f o r  each a n a l y t i c a l  v a l u e  may o r  may not.-be s i g n i f i c a n t .  
The specified limits of d e t e c t i o n  are a s  follows: 

Specified limits of de t ec t i on  

FE PCT MG PCT CA PCT ' TI PFT MN PPM AG PPFf 

AS PPM AU PPM B PPK BA PPM BE PPM BL PPM 

0.20000 0.02000 10.00000 20.00000 1.00000 10.00000 

. + -  co PFX CR PFM CU P E ~ '  LA PPN MO PPN NB PPM 

NI PPX , PB PPM SB PP>I sc PPM SN PPM SR PPM 

V PPEi W PPM Y PPX ZN PPM ZR PPM HG PPM 

- 5.00000 50.00000 5.00000 25.00000 10.00000 0.01000 

Semiquantita t i v c  spectrographic analyses by t he  U.  S . Geo log i ca l  
Survey are  r e p o r t e d  as g e o n e t r i c  midpoin t s  (1.0, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geo;ncKricbracketshaving the bounda r i e s  1.2, 0.83, 
0.54, 0.38, 0.26, 0.18, 0.12, 0.C83, etc.  The frequency d i s t r i b u t i o n s  
and his tograms ate on l o c y r i t h n i c  scales  and are computed us ing  t h e s e  
brackets as c l a s s  i n t e r v a l s ,  f o r  example: 

Reported va lue  (ppm) Limits 



I On the h i s t o g r a m s  decimal numbers a re  shown as powers of 10, f o r  example: 

7 .OE-01 means 7.0 x lo-' or 0.7 

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

7.OE 01 means 7.0 x 10' or 70.0 

7.OE 02 means 7.0 x lo2 or 700.0 

7.OE 03 means 7.0 x lo3 or 7,000.0 

The histograms a re  c o n s t r u c t e d  of X ' s ,  each of which represen t s  
1 percen t  of the t o t a l  number (309) of samples .  

The histograms and the s t a t i s t i c s  given below them a r e  d e r i v e d  
only from data values  w i t h i n  t h e  ranges  of analyrical determination 
("ana ly t i ca l .  values"). The h i s tograms  a r e ,  t h e r e f o r e ,  i n c o m p l e t e ,  and 
t h e  statistics are b i a s e d  i f  dara  values q u a l i f i e d  with X,  L,'*c, T, or - -  , 

H codes are p resen t .  (Scc  the h i s t o g r z ~ l  and s t a t i s t i c s  bel.ow i t  f o r  
tin, which a re  ca lcu la t ed  from only one sample . )  Statistical e s t i m a t e s  
that are u n b i a s ~ d  'in this r e g a r d  a re  g iven  a t  t h e  end of Tab le s  2 and 3 .  The 
g e c m e t r i c  rcean is t h e  a n t i l o g a r i t h m  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 a n a l y s e s  and an estimate of  "central t endency ,"  o r  of a c h a r a c -  
t e r i s t i c  value;, of  a f r e q u e n c y  d i s t r i b u t i o n  t h a t  is a p p r o x i m a t e l y  
symmetrical on a log sca l e ,  and is t h e r e f o r e  u s e f u l  f o r  cl laracterizing 

\ 
many geochemica l  d i s t r i h u t i o n s .  The g e o m e t r i c  nean i s  n o t  a n  e s t i m a t e  
of geochemical abundance.  The g e o m e t r i c  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 the s t a n d a r d  d e v i a t i o n  of t h e  l o g s  of t h e  analyses.  See USGS P ro fe s -  
sional Paper 574-8 f o r  f u r t h c z  d i s c u s s i o n  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 e x p l a n a t i o n  o f  g e o m e t r i c  d e v i a t i o n .  

In the computa t ions  perforr-.ed t o  p roduce  t h e  statistical summary at tile 
end of Tables 2 and 3 a l l  elements are ignored where one or more of t h e  
unqua l i f i ed  d a t a  values i s  less than t h e  a n a l y t i c a l  limit of d e t e c t i o n  
s p e c i f i e d  on i n p u t  o r  ~ i l e r c  any da ta  v a l u e s  a r c  q u a l i f i e d  with the G 
( g r e a t e r  t h a n )  code.  Data values qualified t+ i th  B o r  H are not  uscd i n  
the c o m p u t a t i o n s .  !\'here none of t h e  d a t a  values f o r  a n  element are 
q u a l i f i e d  t h e  mean and d e v i a t i o n  sIiould be  t h e  sane as t h o s e  given i n  
the preceding  s e c t i o n .  b,'hct-c d a t a  a re  q u a l i f i e d  w i t h  t h e  codes I?, L ,  
or T ,  t h e  e s t i m a t e s  of g e o m e t r i c  mean and d e v i a t i o n  a re  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 
t h i s  nethod of geochernlcal problems i s - d e s c r i b e d  i n  USGS P r o f e s s i o n a l  
Paper 574-B. The e s t i m a t e s  a r e  u n b i a s e d  i n  a s t r i c t  sense only where 
t h e  data are derived from a lognormal p a r e n t  population, b u t  e x p e r i m e n t s  
have shown t h a t  large d e p a r t u r e s  f rom t h i s  requirenlent may no t  g r e a t l y  
invalidate the results. Acceptance and use of the e s t i m a t e s ,  however,  
i s  t h e  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l .  



H o r n f e l s e d  contacts 

Geochemically anomalous areas are a lmos t  w i t h o u t  exception located 
in or  associated w i t h  h o r n f e l s e d  graywackes and shales at t h e  contact  
w i t h  igneous i n t r u s i v e s  . 

A t y p i c a l  mineralized hornfels i s  strongly limonite s t a i n e d  and 
shows numerous l i m o n i t c  casLs. The hornfels is cut by numerous small 
quartz veins rarely esc2ed ing  118 i n ch  i n  width.  Approximately 114 
of the quartz veinlets carry minor amounts, g e n e r a l l y  less than  1 per- 
cent, of a r s e n o p y r T t e .  !n a d d i t i o n  t o  o c c u r r i n g  i n  quartz v e i n l e t s ,  
locally arsenopyrite i s  disseminated th roughout  the h o r n f e l s e d  country 
rock. The most cornnun a - l t e ~ a t i o n  p r o d u c t  observed is scorodite 
associated with a r s e n o p y r i t e .  Loca l l y ,  a weak copper  s t a i n i n g ,  
primarily malachite, c:in bc observed on fractural surfaces. 
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FREQUENCY TABLE FOR COLUMN 2 f MG PCT 1 

LIMITS 
LOWER - UPPER 

1-8E-02 - 2.bE-02 
2.6E-02 - 3.8E-02 
3.8E-02 - 5.6E-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1-2E-01  - 1 - 8 E - 0 1  
1.8E-01 - 2.6E-01 
2-6E-01 - 3. BE-01 
3-8E-01 - 5.6E-01 
5-6E-01 - 8.3E-01 
8.3f-01 - 1.2E 00 
1.2E 00 - 1.8E 00 
1.8E 00 - ,  2.6E 0 0  
2. 6E 00 - 308E 00 
3.8E 0 0  - 5.bE 00 

FREQ 

1 
0 
1 
0 
I 
0 
1 
1 
0 
2 
3 
7 
0 
1 
1 

FREU 
C UH 

1 
1 
2 
2 
3 
3 
4 
5 
5 
7 

1 0  
1 7  
17  
A 8 
19 

PERCENT 
FREQ 

5 - 2 6  
0.0 
5 - 2 6  
0.0 
5 - 2 6  
0.0 
5.26 
5.26 
0.0 

10.53 
15.79 
36- 84 

0.0 
5.26 
5.26 

PERCENT 
FREQ CUM 

5.25 
5.26 

1 0 0 5 3  
10.53 
15.79 
15.79 
2 1 - 0 5  
26.32 
2 6 - 3 2  
36.84 
52.63 
89.47 
89.47 
94.74 

100.00 

HISTOGR&M FOR COLUMN 2 t HG PCT 1 

2 .OE-02 X X X X X  

3. OE-02 

5.OE-02 X K X X X  

7-Of -02  

1.OE-01 X X X X X  

P 
0 1.5E-01 

2.OE-01 X X X X X  

3.OE-01 X X X X X  

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

1.OE 00 X X X X X X X X X X X X X X X X  

1 . 5 ~  00 xxxxxxxxxxxxxxxxxxxxxnxxxxxxxxxxxxxxx  

2.OE 00 

3.OE 00 X X X X X  

5.OE 0 0  X X X X X  

M A X I M U M  = 5.00000E 0 0  

ANALYTICAL 
T G VALUES 
0 0 19 

0.0 0.0 

M I N I M U M  = 2.00000E-02 



GEOMETRIC MEAN = 6.84914E-01 

GEOMETRIC D E V I A T I O N  = 4.12142E 00 



FREQUENCY TABLE'  FOR COLUMN 3 ( C A  PCT I 

L I H I T S  
LOWER - UPPER 

3.8E-02 - 5-bE-02 
5.6E-02 - 0.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - , 1.8E-01 
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 0 0  
1.2E 00 - 1.8E 0 0  
1 . 8 E 0 0 -  2 . b E 0 0  
2.6E 00 - 3.8E 0 0  
3 m 8 E 0 0 -  5 . 6 E 0 0  
5 - 6 E  0 0  - 8.3E 0 0  

FREQ FREQ 
CUM 

1 1 
0 1 

PERCENT 
FREQ 

5.26 
0.0 
5.26 
5 - 2 6  

10.53 
21.05 

5.26 
10.53 
10.53 
0.0 
0.0 
0.0 
5.26 
5 - 2 6  

PERCENT 
FREQ CUM 

5 26 
5.26 

10.53 
15.79 
26.32 
47.37 
52-63  
63.16 
1 3 - 6 8  
73, 6 8  
73.68 
7 3 - 6 8  
78.95 
8 4 - 2 1  

HISTOGRAM f O R  COLUMN 3 t CA PCT 1 

5,OE-02 X X X X X  

7.OE-02 

1.OE-01 X X X X X  

1. 5E-Ol X X X X X  

2.OE-01 X X X X X X X X X X X  
P 
VI 3,OE-01 X X X X X X X X X X X X X X X X X X X X X  

5.OE-01 X X X X X  

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

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

5.OE 00 X X X X X  

7.OE 00 X X X X X  

ANALYTICAL 
T G VALUES 
0 0 1 6  

0.0 0.0 

GEOMETRIC MEAN 4.41497E-01 





FREQUENCY TABLE FOR COLUMN 4 ! T I  PCT 1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

108E-03 - 2.6E-03 0 0 0.0 
2.6E-03 - 3-8E-03 0 0 0.0 
3.8E-03 - 5. 6E-03 2 . 2  10.53 
5.6E-03 - 8-3E-03  0 2 0.0 
8.3E-03 - 1 - 2 E - 0 2  0 2 0.0 
1.2E-02 - 1-BE-02 0 2 0.0 
1.8E-02 - 2-bE-02 0 2 0.0 
2.6E-02 - 3-8E-02 0 2 0.0 
3.8E-02 - 5-6E-02 0 2 .  0.0 
5.6E-02 - 8.3E-02 1 3 5 - 2 6  
8 9 3 E - 0 2 -  1-ZE-01 1 4 5.26 
1.2E-01 - 1.8E-01 2 6 10.53 
1.8E-01 - 2.6E-01 1 7 5.26 
2.6E-OI - 3.8E-01 5 1 2  26.32 
3.8E-01 - 5.6E-01 6 18 31 -58  
5.6E-01 - 8.3E-01 1 19 5.26 

HISTOGRAM FOR COLUMN 4 ( T I  PCT I 

5.OE-03 X X X X X X X X X X X  

7oOE-03 

7.OE-02 X X X X X  

1.OE-01  X X X X X  

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

Z.OE-Ol 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 X X X X X X X X  

5.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  

7.OE-01 X X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 

10.53 
10.53 
10.53 
10.53 
10.53 
10.53 
10.53 
15.79 
2 1 - 0 5  
3 1 - 5 8  
36.84 
6 3 -  1 5  
94.74 

100.00 

ANALYTICAL 
T G VALUES 
0 0 1 9  

0.0 0.0 

HAXIMUM a 7-00000E-01  

MINIMUM t 5.00000E-03 





FREQUENCY TABLE FOR COLUMN 5 4 EN PPM 

L I M I T S  
LOWER - UPPER 

8.3E 00 - 1 . 2 E  01 
1.2E 0 1  - 1.8E 01 
1.8E 0 1  - 2.6E 01 
2.6E OI - 3 0 8 E  01 
3.8E 01 - 5.6E 0 1  
5.bE 01 - 8 - 3 E  0 1  
8 . 3 E 0 1 -  1 . 2 E 0 2  
1.2E 0 2  - 1.8E 0 2  
1.8E 02 - 2.bE 0 2  
2.6E 0 2  - 3.8E 0 2  
3.8E 0 2  - 5.6E 0 2  
5.6E 0 2  - 8.3E 02 
8.3E 02 - 1.2E 03 
1 - 2 E  0 3  - 1.8E 0 3  
1.8E 03 - 2-bE 0 3  

FREQ FREQ PERCENT 
CUM FREQ 

0 0.0 
0 0.0 
1 5 - 2 6  
1 0.0 
2 5.26 
5 15.79 
8 1 5 - 7 9  
8 0.0 
9 5.26 

10 5.26 
11 5.26 
16 26.32 
17 5.26 
1 0  50 26 
19 5.26 

Hl STOGRAM FOR COLUMN 5 ( HN PPM 1 

20OE 01 X X X X X  

5.OE 01 X X X X X  

7.OE 01 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 X X X X X X X X X X  
C1 a 1.5E 0 2  

ZoOE 02 X X X X X  

3 . O E  02 X X X X X  

5oOE 0 2  X X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 
5 - 2 6  
5 -26  

10.53 
26. 32 
42.11 
42.11 
47.37 
5 2 - 6 3  
57.89 
8 4 - 2 1  
89.47 
94.74 

100.00 

7.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  

1 - O E  0 3  X X X X X  

1.5E 0 3  X X X X X  

2.OE 0 3  X X X X X  

ANALYTICAL 
N L H 8 .  T G VALUES 
0 0 0 0 0 0 19 

0 .0  0.0 0.0 0.0 

M A X I M U M  = 2.00000E 0 3  

GEOMETRIC MEAN = 2.54712E 0 2  

GEOMETRIC D E V I A T I O N  = 3.76718E 00 



FREQUENCY TABLE FOR COLUMN 6 I 66 PPM 1 

LIMITS FREQ FREQ P E R C E N T  
LOWER - UPPER cum FREQ 

3.8E-01 - 5-6E-01 0 0 0.0 
5.6E-01 - 8.3E-01 0 0 0.0 
8.3E-01 - l.2E 00 1 1 5.26 
1 . Z E  00 - 1.8E 0 0  0 1 0.0 
1.8E 00 - 2.6E 00 1 2 5 - 2 6  
2.6E 00 - 3.8E 00 1 3 5.26 

I H I S T O G R A M  F O R  COLUMN 6 ( AG PPH I 

1.OE 00 X X X X X  

1.5E 00 

Z.OE 00 X X X X X  

3.OE 00  X X X X X  

MINIMUM = 1.00000E 00 

PERCENT 
FREQ CUM 

0.0 
0.0 
5 26 
5 - 2 6  
10.53 
15.79 

ANALYTICAL 
T G VALUES 
0 0 3 

0.0 0.0 

G E O M E T R I C  M E A N  1 1.81712E 00 
ES 
OGEOHETRIC DEVIATION =.  1,7429OE 00 



FREQUENCY TLIBLE- FOR COLUMN 7 ( AS PPH I 

L I M I T S  FREQ FREC 
LOWER - UPPER CUM 

1 - 8 E  0 2  - 2.bE 02 1 1 
2.6E 02 - 3-8E 02 0 1 
3 . 8 E 0 2 -  5 . 6 E 0 2  L 2 
5.6E 0 2  - . 8.3E 0 2  0 2 
8.3E 0 2  - 1.2E 03 0 2 
1.2E 0 3  - 1m8E 03 0 2 
1-BE 03 - 2.6E 03 0 2 
2 . b E 0 3 -  3 . 8 E 0 3  0 2 
3.8E 03 - 5.6E 03 0 2 
5 - b E  03 - 8.3E 03 0 2 
8 . 3 E 0 3 -  1 . 2 E 0 4  2 4 

PERCENT 
- FREQ 

5 - 2 6  
0.0 
5.26  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

10.53 

PERCENT 
F R E Q  cun 

5 - 2 6  
5 - 2 6  

10.53 
10.53 
10.53 
10.53 
10.53 
10.53 
10.53 
101 53 
21.05 

HISTOGRAM FOR COLUMN 7 1 A S  PPR 

2.0E 02 XXXXX 

3.OE 02 

5-OE 02 X X X X X  

7 - O E  03 

1-OE 04 X X X X X X X X X X X  

MINIMUM = 2 - 0 0 0 0 0 E  0 2  

GEOMETRIC MEAN = 1.77837E 03 

ANALYTICAL 
T G VALUES 
0 3 4 

0.0 15.79 

GEOMETRIC DEVIATION I 7-60595E 00  



FREQUENCY TABLE FOR COLUMN 8 1 AU PPH 1 

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

ANALYTICAL 
N t H 0 T G VALUES 

19 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

M A X I M U M  = -9099900E 4 8  

HINIMUH = 9.99900E 48 

GEOHETRIC MEAN 1 9o99900E 48 

GEOMETRIC OEVIATION = 9.99900E 48 
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LIMITS FREQ FREQ PERCENT 
LOVER - UPPER CUk . FREQ 

1.BE 0 1  - 2-bE Oi 3 3 15.79 
2.6E 01 - 3.8E 0 1  0 3 0.0 
3.8E 01 - 596E 0 1  3 6 15-79  
5.6E 01 - 8.3E 01 0 b 0.0 
8.3E 0 1  - 1.ZE 0 2  1 7 5 - 2 6  
102E 02 - 1.8E 0 2  0 7 0.0 
1.BE 02 - 2-6E 02 0 7 0.0 
2.6E 02 - 3.8E 0 2  3 10 15.79 
3 . 8 E 0 2 -  5 . b E O 2  3 13  15 .79  
5 0 6 E 0 2 -  8.3E02 4 17 21.05 
8.3E 02 - I.2E 0 3  0 17 0.0 
1-2E 03 - 1.8E 0 3  1 18 5 - 2 6  

Z.OE 01 XXXXXXXXXXXXXXXX 

3.OE 01 

5.OE 0 1  XXXXXXXXXXXXXXXX 

7.OE 0 1  

1,OE 0 2  XXXXX 

3oOE 0 2  XXXXXXXXXXXXXXXX 

5.OE 02 XXXXXXXXXXXXXXXX 

7,OE 0 2  XXXXXXXXXXXXXXXXXXXXX 

1.OE 03 

PERGENT 
FREQ CUM 

1 5 - 7 9  
15.79 
31.58 
31.58 
36-  84 
36.84 
3 6 - 8 4  
52.63 
68.42 
89.47 
89.47 
94.74 

1 . 5 ~  03 XXXXX 

ANALYTICAL 
N L H B T G VALUES 
1 0 0 0 0  0 18 

5.26 0.0 0.0 0.0 

MAXIMUM = 1.50000E 03 

M I N I M U M  = 2.00000E 01 

GEOMETRIC MEAN s 1-91638E 02 

GEOMETRIC DEVIbTION 4 .23950E 0 0  



FREQUENCY TABLE FOR COLUMN 11 I BE PPB 1 

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

8.3E-01 - 1.2E 00 12 1 2  63 1 6  63.16 
1 . 2 E 0 0 -  1 . 8 E 0 0  1 13  5.26 68.42 
100E 00 - 2.6E 00 0 13  0 • 0 68.42 
2 . 6 E 0 0 -  3 o 8 E 0 0  1 14 5.26 73.60 
3 . 8 E 0 0 -  5 . 6 E 0 0  2 16 10.53 84.21 

H I S T O G R A M  FOR COLUMN 11 ( BE PPM 1 

1.OE 00 XXXXXXXXXXXXXKXXXKKXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXX 

1.5E 00 XXXXX 

Z.OE 00 

3.OE 0 0  XKXXX 

5.OE 00 XXXXXXXXXXX 

M A X I M U M  = 5.00000E 00 

GEOMETRIC MEAN = 1.34337E 00 

GEOMETRIC DEVIATION = 1.79749E 00 

ANALYTICAL 
T G VhLUES 
0 0 16 

O d O  0.0 
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FREQUENCY TABLE. FOR COLUHN 13  t CD PPM 1 

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

ANALYTICAL 
N L H 0 T G VALUES 

19  0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC MEAN 9-99900E 48 

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



FREQUENCY TABLE FOR COLUHN 14 1 CO PPH 1 

L I M I T S  FREP 
LOWER - UPPER 

3 - 8 E  00 - 5 - 6 E  00 2 
5 .6E  00 - 8-3E 00 1 
8 . 3 E 0 0 -  1 . 2 E 0 1  1 
1.2E 01 - 1 * 8 E  0 1  6 
1 - 8 E  01 - 2 - 6 E  0 1  2 
2 - 6 E  01 - 3-8E 0 1  0 
3 - 8 E  01 - 5 - 6 E  01  0 
5.6E 0 1  - 8 - 3 E  01  2 

FREO 
CUFl 
2 
3 
4 

10 
1 2  
1 2  
12 
14 

PERCENT 
FREQ 
10- 53 

5 - 2 6  
5 - 2 6  

31.58 
10.53 

0 . 0  
0.0 

10.53 

PERCENT 
FREP cun 

10.53 
15  79 
21-05 
52-63 , 

63-16 
6 3 - 1 6  
63.16 
73.68 

HISTOGRAM FOR COLUMN 14 ( CO PPM 1 

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

7 . O E  00 X X X X X  

1-OE 01 X X X X X  

1;SE 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 X X X X X X X X  

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

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

8 

GEOMETRIC MEAN 1.53154E 01 

GEOMETRIC DEVIATION = 2.19815E 00 

ANALYTICAL 
T G VALUES 
0 0 14 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 1 5  1 C R  PPH 1 

L I M I T S  
LOWER - UPPER 

3.8E 00 - 5.6E 0 0  
596E 0 0  - 8.3E 0 0  
8 . 3 E 0 0 -  1 0 2 E 0 1  
1.2E 0 1  - 1.BE 0 1  
1.8E 0 1  - 2.6E 0 1  
2.6E 01 - 3.8E 0 1  
3.8E 01  - 5.6E 0 1  
5.6E 01 - 8.3E 0 1  
8.3E 01 - 1.2E 0 2  
1-ZE 0 2  - 1.8f 02 
1.8E 02 - 2.6E 02 
2.6E 0 2  - 3.8E 02 
3.8E 02 - 5 - 6 E  0 2  
S.6E 0 2  - 8.3E 0 2  
8 - 3 E  0 2  - 1 - 2 E  0 3  

FREQ FREQ 
CUM 

1 1 
0 1 
1 2 
1 3 
0 . 3  
0 3 
2 5 
1 6 
5 11 
3 1 4  
0 14 
1 15 
0 15 
0 15 
1 16 

PERCENT 
FREQ 

5 .26  
0.0 
5 - 2 6  
5 - 2 6  
0.0 
0.0 
10.53 

5.26 
26. 3 2  
15.79 
0.0 
5 - 2 6  
0.0 
0.0 
5.26 

H I S T O G R A M  FOR COLUMN L5 [ CR P P R  1 

5oOE 00 X X X X X  

7.OE 0 0  

1.OE 0 1  X X X X X  

1.5E 0 1  X X X X X  

7,015 01 X X X X X  

1.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  

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

2.OE 0 2  

3.OE 0 2  X X X X X  

1.OE 03 X X X X X  

PERCENT 
FREQ CUM 

5 - 2 6  
5.26 

10.53 
1 5 - 7 9  
15.79 
15.79 
26.32 
3 1 5 8 
57.89 
73.68 
73.68 
78.95 
78.95 
78-95  
84 2 1 

ANALYTICAL 
T G VALUES 
0 0 1 6  

0.0 0.0 

M I N I M U M  5.00000E 0 0  



GEOMETRIC MEAN = 7 . 6 3 3 3 6 E  01  

G E O M E T R I C  D E V I A T I O N  3 . 6 1 7 5 6 E  00 



FREQUENCY TABLE FOR COLUMN 16 ( tU PPM I 

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

3.6E 0 0  - 5.6E 00 0 0 0.0 
5.6E 00 - 8 - 3 E  00 1 1 5.26 
8.3E 0 0  - 1 - 2 E  0 1  3 4 15.79 
1.2E 01 - 1.8E 01 3 7 15 -79  
1 - 8 E 0 1 -  2 - 6 E 0 1  2 9 10 .53  
2.6E 01  - 3-8E 01 0 9 0.0 
3 - 8 E  01 - 5-bE 0 1  4 13 2 1 - 0 5  
5 - 6 E  01 - 8-3E 0 1  1 14 5.26 
8 0 3 E  0 1  - 1.2E 02 2 1 6  10.53 
1-ZE 0 2  - 1-BE 02 1 17 5.26 
1.8E 02 - 2.6E 0 2  I 18 5.26 
2 . 6 E 0 2 -  3 . 8 E 0 2  1 19 5.26 

H I S T O G R A M  FOR COLUMN 16 ( CU PPH 1 

7.OE 00 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  

1.5E 01 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  
I 

3-OE 01 

W S*OE 01 X X X X X X X X X X X X X X X X X X X X X  

C1 7 - O E  01 X X X X X  

1.0E 0 2  X X X X X X X X X X X  

1.5E 02 X X X X X  

2.OE 02 X X X X X  

3*0E 02 X X X X X  

MAXIMUM 3 - 0 0 0 0 0 E  0 2  

MINIMUM 7 .00000E 00 

GEOMETRIC HEAN = 3.b0035E 01 

PERCENT 
FREQ CUM 

0.0 
5. 2 6  

21.05 
36.84 
47.37 
47.37 
68.42 
73-68 
0 4 - 2 1  
0 9 - 4 7  
9 4 - 7 4  
100.00 

ANALYTICAL 
T G VALUES 
0 (1 19 

0.0 0 .0  

GEOHETRlC DEVIATION = 3.09907E 0 0  



FREQUENCY TABLE FOR COLUMN 17 t LA PPM 1 
t 

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

t 1.8E 01 - 2-6E 01 11 11 57 .89  57.89 
2.6E 0 1  - 3o8E 01 5 16 26-32 84 .21  

1 
HISTOGRAM FOR COLUMN 17  ( L A  PPH 1 

3.OE O i  X X X X X X X X X X X X X X X X X X X X X X X X X X  

ANALYTICAL 
Fi L H 0 T G VALUES 
2 1 0 0 0 0 16 

10.53 5.26 0.0 0.0 

MINIMUM 2 0 0 0 0 0 0 E  01 

GEOMETRIC MEAN = 2.27016E 01 

GEOMETRIC O E V I A T I O N  = 1.21426E 0 0  
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FREQUENCY TABLE FOR COLUMN 19 1 NB PPM 

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

8.3E 00  - 1.2E 01 8 8 42 .11  42- 11 
1-2E 01 - 1 - B E  01 1 9 5 26 47.37 

HISTOGRAM FOR COLUMN 19 ( NB PPH I 

1.5E Oi X X X X X  

ANALYTICAL 
N L H 0 T G VALUES 
1 9 0 0 0 0 .  9 

5.26 47.37 0.0 0 • 0 

MAXIMUM = 1.50000E 01 

HINIMUH = 1.00000E 01 

GEOMETRIC MEAN = 1.04608E 01 

GEOMETRIC DEVIAT ION 1 . 1 4 4 7 3 E . 0 0  



FREQUENCY TI\BL€ FOR COLUMN 20 1 N I  PPM 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREP 

3.8E 0 0  - 5.6E 00 4 4 21.05 
5.6E 00 - 8-3E 00 0 4 0 - 0  
8.3E 00 - 1-2E 0 1  3 7 15.79 
1.215 01 - 1.8E 01 1 8 5.26 
1.8E 01 - 2.6E 0 1  3 11 15.79 
2.6E 0 1  - 3.8E 01 4 15 21-05 
3.8E 0 1  - 5.6E 01 1 16 5.26 
5.6E 01 - 8.3E 01 0 15 0.0 
8.3E 01 - 1.2E 0 2  2 18 10.53 
Lo2E 02 - 1-8E 02 0 18 0.0 
1 . 8 E 0 2 -  2.6E02 0 1 8  0.0 
2.6E 02 - 3-0E 02 1 19 5.26 

HISTOGRAM FOR COLUMN 20  1 NI P P H  I 

5oOE 00 X X X X X X X X X X X X X X X X X X X X Y  

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

1 .5E 01 X X X X X  

20OE 0 1  X X X X X X X X X X X X X X X X  

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

Vr 5.OE 01 X X X X X  

1 . O E  02 X X X X X X X X X X X  

PERCENT 
FREQ CUM 

21.05 
21-05 
36.84 
42.11 
57.89 
78.95 
84.21 
84.21 
94.74 
94-74 
94.74 

100.00 

3.OE 02 X X X X X  

M A X I M U M  3.00000E 02 

MINIHUM = 5.00000E 00 

GEOMETRIC HEhN 2.05902E 01  

ANALYTICAL 
T G VALUES 
0 0 19 

0.0 0.0 

GEOMETRIC D E V I A T I O N  a 3.11263E 00 



FREQUENCY TABLE FOR COLUMN 2 1  I $8 PPR 1 

L IHITS FREP 
LOWER - UPPER 

8.3E 00 - 1 - 2 E  01 1 
1 - 2 E  01 - 1.8E 01 2 
1.BE 01 - 2-6E  0 1  1 
2 -6E  01 - 3.8E 01 0 
3.8E 01 - 5.6E 01 1 
5.6E 01 - B.3E 01  1 

FREQ 
CUM 

1 
3 
4 
4 
5 
6 

HISTOGRAM FOR COLUMN 2 1  1 PB PPM 1 

1-OE 01 X X X X X  

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

2.OE 0 1  X X X X X  

3-OE 0 1  

5.OE 0 1  X X X X X  

PERCENT 
FREQ 

5.26 
10.53 

5 .26  
0.0 
5.26 
5 - 2 6  

PERCENT 
FREQ CUM 

5 - 2 6  
15.79 
21.05 
21.05 
26.32 
31.58 

7.OE 01 X X X X X  

GEOMETRIC HEAH = 2.32387E 0 1  

GEOMETRIC DEVIATION = 2.14722E 0 0  

ANALYTICAL 
T G VALUES 
0 0 6 

0.0 0 . 0  



FREQUENCY TABLE FUR COLUNN 22  1 5 8  PPH 1 

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

8.3E OI - 1.2E 02 0 0 0.0 0.0 
1.2E 02 - 1.8E 02  0 0 0.0 0.0 
1.8E 02 - 2.6E 02  1 1 5.26 5-26 

HISTOGRdH FOR COLUMN 22  ( S B . P P H  1 

2.OE 02 X X X X X  

M I N I M U M  = 2.00000E 0 2  

G E O H E T R I C  D E V I A T I O N  1 9.99900E 48 

ANALYTICAL 
T G VALUES 
0 0 1 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 23 1 SC PPH 1 

L I M I T S  FREQ 
LOWER - UPPER 

3.8E 00 - 5.6E 00 0 
5.6E 00 - 8.3E 00 1 
8m3E 00 - 1-2E 01 1 
1. tE 01 - 1.8E 0 1  2 
108E 0 1  - 2.bE 01 7 
2-6E 0 1  - 3-8E 0 1  3 

FREO 
CUM 

0 
1 
2 
4 

I1  
14 

PERCENT 
FREQ 

0.0 
5.26 
5.26 

10.53 
3 6 - 8 4  
15-79 

PERCENT 
FREQ CUM 

0.0 
5.26 

10-53  
21.05 ' 

57.89 
73 68 

H I S T O G R A M  FOR COLUMN 2 3  t SC PPH 1 

?.Of 00 X X X X X  

1.OE 01 X X X X X  

1.5E 0 1  X X X X X X X X X X X  

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

3,OE 0 1  X X X X X X X X X X X X X K X X  

ANALYTICAL 
N L H B T G VALUES 
0 5 0 0 0 0 14 

0.0 26.32 0.0 0.0 

M A X I M U M  = 3.00000E 0 1  

M I N I M U M  = 7.00000E 00 

C,j GEOMETRIC MEAN 1-848b lE 0 1  
8 

GEOMETRIC D E V I A T I O N  = 1.50246E 00 









FREQUENCY TABLE FOR COLUMN 27 I W PPM 1 

LIMITS FRE Q  FREO PERCENT PERCENT . 
LOWER - UPPER cum FREQ FREQ CUM 

A N A L Y T I C A L  
N L H 8 T G VhLUES 

17 2 0 0 0 0 0 
89.47 10.53 0.0 0 - 0  

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

GEOMETRIC MEAN 9.99900E 48 

GEOHETRIC DEVIATION P 9.99900E 48  



FREQUENCY TABLE FOR COLUMN 28 ( Y PPM 1 

L I M I T S  FRER 
' LOWER - LIPPER 

893E 00 - 192E 01  1 
1.2E 01 - l 0 8 E  01 4 
108E 0 1  - ZobE 01 6 
2.6E 01 - 3.8E 0 1  4 
3.8E 01 - 5.6E 01 0 
5.6E 0 1  - 8.3E 0 1  1 

PERCENT 
FREQ 

5 -26  
21.05 
31.58 
21.05 

0.0  
5.26 

HISTOGRAM FOR COLUMN 28 ( Y PPH 1 

1.OE 01 X X X X X  

1.5f 01 X X X X X X X X X X X X X X X X X X X X X  

2 . O E  OI X X X X X X X X 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  X X X X X X X X X X X X X X X X X X X X X  

7 .OE 01 X X X X X  

M A X I M U M  = 7.00000E 01 

GEOMETRIC MEAN 2.13307E 01 

PERCENT 
FREQ CUH 

5 26 
26.32 
5 3 - 8 9  
78.95 
78 95 
84.21 

ANALYTICAL 
T G VALUES 
0 0 16  

0.0 0.0 

GEOHETRIC DEVIATION 1.56069E 00 



FREQUENCY TABLE FOR COLUMN 29 t L N  PPM 1 

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

1 . 8 E 0 2 -  2 . 6 E 0 2  0 0 0.0 0.0 
2.6E 02 - 3.8E 02 1 1 5.26 5.26 

HISTOGRAM FOR COLUMN 29 I ZN PPH ) 

3.OE 02  X X X X X  

M A X  IHUM s 3.00000E 0 2  

HINIMUM = 3.00000E 02 

GEOHETRIC HEAN 6 2.99999E 02 

GEOHETRIC DEVIATION s 9.99900E 48  

ANALYTICaL 
T G VALUES 
0 0 1 

0.0 0.0 



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

8 -3E  0 0  - 1.2E 01 0 0 0 . 0  
1 - 2 E  0 1  - 1.8E O I  0 0 0 • 0 
1-8E 0 1  - 206E 0 1  1 1 5 .26 
2 . 6 E 0 1 -  3 . 8 E 0 1  1 2 5 .26 
3-BE 01 - 5.6E 01 L 3 5 -26 
596E 0 1  - 8-3E  01 2 5 10.53 
8.3E 0 1  - 1.2E 0 2  7 1 2  36.84 
1.2E 02  - I - B E  0 2  4 16 21.05 
1 . 8 E 0 2 -  2 0 b E 0 2  0 16 0.0 
2.6E 0 2  - 3.0E 02  1 17 5.26 

PERCENT 
FREQ CUM 

0 0 
0.0 
5 26 

10.53 
15-79 
26.32 
63-16  
84 .21  
84.21 
89.47 

HISTOGRAM FOR COLUMN 30 1 LR PPN 1 

2.OE 0 1  XXXXX 

3.OE 0 1  XXXXX 

5.OE 0 1  XXXXX 

7.OE 0 1  XXXXXXXXXXX 

1.OE 02  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  

1.5E 02  XXXXXXXXXXXXXXXXKXXKX 

P 3.OE 02 XXXXX 

ul 
N L H 
2 0 0 

10.53 0 .0  

MAXIMUM = 3 - 0 0 0 0 0 E  0 2  

M I N I M U M  = 2.00000E 01 

GEOMETRIC MEAN = 9.1556BE 0 1  

l lNALYTICAL 
T G VALUES 
0 0 17 

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 1.89223E 00  



FREQUENCY TABLE FOR COLUMN 31 ( hU PPH 1 

LIMITS FREQ FREO PERCENT 
LOWER - UPPER CUM FREQ 

1 - 8 E - 0 2 -  2.6E-02 0 0 0.0 
2.6E-02 - 3.8E-52 0 0 0.0 
3.8E-02 - 5.6E-02 0 0 0.0 
Sob€-02 - 0.3E-02 0 0 0.0 
8.3E-02- 1.2E-01 0 0 0.0 
1.2E-01 - 1.8E-01 0 0 0.0 

- 1.8E-01 - 2.6E-01 2 2 10.53 - 
2.6E-01 - 3 - 8 E - 0 1  0 2 0.0 
3.8E-01 - 5.6E-01 1 3 5.26 
5.6E-01 - 8.3E-01 1 .  4 5 -26  

HISTOGRAM FOR COLUMN 31 ( AU PPM ) 

PERCENT 
FREQ CUM 

0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0.0 

10.53 
10-53  
15.79 
21-05 

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

3aOE-01 

5mOE-01 X X X X X  

7-OE-01 X X X X X  

!a M A X I M U M  s 7000000E-OI  

GEOMETRIC M E A N  6 3.2531bE-01 

GEOHETRIC D E V I A T I O N  3 1083385E 00 

ANALYTICAL 
T G VALUES 
0 0 4 

0 0 0  0.0 



FREQUENCY T A B L E  FOR COLUMN 32 I t1G PPM 

L I M I T S  
LOWER - UPPER 

8.3E-03 - 1.2E-02 
1.ZE-02 - 1.BE-02 
1 .8E-02-  2.6E-02 
2.6E-02 - 3.8E-02 
3.8E-02 - 5.6E-02 
5obE-02 - 8-3E-02 
8.3E-02 - 1.2E-01 
1.ZE-01 - 1.8E-01 
1.8E-Ol - 2-6E-01  
2.6E-01- 3.8E-01 
3.8E-01 - 5-6E-01  
5,6E-01 - 8.3E-01 
803E-01  - 1.2E 0 0  
1.2E 0 0  - 1.8E 00 
1 . 8 E 0 0 -  2 . 6 E 0 0  
2.6E 00 - 308E 00 
308E 00 - 5.6E 0 0  
5.6E 00 - 8.3E 0 0  
8.3E 00  - 1.ZE Oi 

F R E Q  FREQ 
c un 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 I 
0 1 
1 2 
1 3 
0 3 
2 5 
4 9 
3 12 
2 14 

HISTOGRAM FOR COLUMN 3 2  ( HG PPM I 

5.OE-01 X X X X X X  

1.OE 0 0  X X X X X X  

1.5E 00 X X X X X X  

rP < 2 . O E  00 

3 o O E  00 X X X X X X X X X X X X  

5.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  

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

L.OE 01  X X X X X X X X X X X X  

MAXIMUM 9.00000E 00 

G E O M E T R I C  MEAN = 3.66349E 0 0  

GEOMETRIC DEVIATION = 2.39402E 00 

PERCENT 
FREQ 

0.0 
0.0 
0 - 0  
'0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
5 8 8 
0.0 
5.88 
5.88 
0 - 0  

11-76  
23-53  
17.65 
11.76 

PERCENT 
FREQ CUM 

0.0 
0 0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.88 
5.86 

11.76 
17.65 
17.65 
29.41 
52.94 
70.59 
82.35 

ANALYTICAL 
T G VALUES 
0 3 14 

0.0 17 -45  



I N  THE COMPUTATIONS PERFORMED TO PRODUCE THE FOLLOWING T A B L E  OF GEOMETRIC MEANS AND D E V I A T I O N S I  A L L  ELEMENTS ARE IGNORED WHERE 
ONE OR MORE OF THE U N Q U A L I F I E D  DATA VALUES I S  L E S S  THAN THE A N A L Y T I C A L  L I M I T  OF DETECTION S P E C I F I E D  ON I N P U T  OR WHERE ANY OATA 
VALUES ARE Q U A L I F I E D  W I T H  THE G (GREATER T H A N )  CODE. D A T h  V A L U E S  Q U A L I F I E D  WITH B OR H ARE NOT U S E 0  I N  THE COMPUTATIONS. WHERE 
NONE OF THE DATA VALUES FOR AN ELEMENT ARE Q U A L I F I E D  THE MEAN AND D E V I A T I O N  SHOULD B E  THE SAME AS THOSE G I V E N  I N  THE P R E C E D I N G  
S E C T I O N *  WHERE DATA ARE Q U A L l F I E D  W I T H  THE CODES tdr L I  OR T s  THE E S T I M A T E S  OF GEOMETRIC MEAN AND D E V I A T I O N  ARE BASED ON A METHOD 
B Y  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 TO GEOCHEMICAL PROBLEMS I S  D E S C R I B E D  I N  
USGS PROFESSIONAL PAPER 574-3. THE E S T I M A T E S  ARE U N B I A S E D  I N  A S T R I C T  SENSE ONLY WHERE THE O A T A  &RE DERIVED FROM A LOGNORMAL 
PARENT POPULATION, BUT EXPERIMENTS ~ A V E  SHOWN THAT URGE DEPARTURES FROM THIS REPUIREHENT Hay NOT GREATLY INVALIDATE THE RESULTS 
ACCEPTANCE AND U S E  OF THE E S T I H A T E S *  HOWEVER, I S  T H E  R E S P O N S I B I L I T Y  OF THE I N D I Y I D U A L .  
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PB QPM 
S B  P P H  
SC P P H  
SN P P M  
SR P P M  

V PPM 
W PPM 
Y P P M  

ZN PPM 
ZR P P H  
ALI PPM 
HG PPM 

1 3  NOT D E T E C T E D t  L E S S  THAN* OR TRACE VALUES. 
16 NOT DETECTED, L E S S  THAN*  OR TRACE VALUES. 

5 NOT DETECTED, L E S S  THAN, 08 TRACE VALUES. 
16 NOT D E T E C T E D t  L E S S  THAN, OR TRACE VALUES. 

4 NOT DETECTEOv L E S S  THAN* OR TRACE V A L U E S -  
2 NOT DETECTED*  L E S S  THAN*  OR TRACE V A L U E S -  

19 NOT DETECTED*  L E S S  THAN, OR TRACE VALUES* 
3 NOT D E T E C T E D t  L E S S  THAN* 08 TRACE V A L U E S -  

L B  NOT DETECTEDw L E S S  THAN*  OR TRACE VALUES. 
2 NOT DETECTED*  L E S S  THAN* OR TRACE V A L U E S -  

15 NOT D E T E C T E D t  L E S S  T H A N *  OR TRACE V A L U E S -  
3 GREATER THAN VALUES. NO COUPUTATIONS. 

6 REPORTED VALUES. 
1 REPORTED VALUES. NO COMPUTATIONS. 

14 REPORTED V A L U E S -  
3 REPORrEO VdLUES. 

15 REPORTED VALUES. 
17 REPORTED VALUES. 

0 REPORTED VALUES. NO COMPUTATIONS.  
16 REPORTED VALUES. 
1 REPORTED VALUES. NO COMPUTATIONS.  

17 REPORTED VALUES. 
4 REPORTED VALUES. 
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T o  H. A - 6  AND B-6 ST. SEO. 

SAMPLE 
AHM189 

18 A M M 1 8 8  
19 &NU190 
90 AHMA91 
2' AHHA87 
n AMMl8b 
23 AMM192 
14 AMM194 
25 AMM193 
2L AMM196 
q 7  A M M 1 9 7  
48 AMM195 
129 AMM209 
30 AHM206 
3f A M M 2 0 7  
32 AMM208 
33 A M M Z L O  
3 4  AHHZll 
35 ARM212 

AMM205 
37 AMM215 
38 AHM216 
3 AAMM213 

40 AMM214 
41 AHM204 
4-L A M R Z O O  
43 A M M 2 0 1  
44 AHM203 
45 AMM202 
4-6 bMH199 

a47 AMM217 
~ 4 - g  A M M 2 1 8  

49 AHM219 
5 0  AMMI98 
51 AHM226 
5 2  AHH224 
5 3  AMM225 
54 A M M 2 2 3  
55 AMf4222 
56 AMMZZO 
57 AMP221 
58 AMM227 
54 AMP4228 

60 AMM233 
61 ARM229 

' 62 AMM232 
63 AHH231 
6 4  AMH230 
65 AMMb95 
& A H H 6 9 4  

P B  PPM 
l0.0000 
15 .0000 
l5.0000 
1 0 ~ 0 0 0 0  
20.0000 
15.0000 
30.0000 
10.0000 
10.0000L 
10,0000 
15.0000 
10.0000 
20.0000 
15.0000 
30 .OOOO 
15.0000 
20.0000 
15.0000 
15.0005 
10.0000L 
1 0 ~ 0 0 0 0  
10.0000 
15 .0000 
15-0000 
2 0 ~ 0 0 0 0  
50.0000 
10,0000L 
30.0000 
50.0000 
20,0000 
10.0000 
15,0000 
30.0000 
15.0000 
10.0000 
15.0000 
15.0000 
10.0000 
15.0000 
20.0000 
20.0000 
A0.0000N 
10,0000 
10.0000L 
10.0000 
10.0000L 
10.0000 
10.0000L 
20.0000 
30.0000 

SB PPH 
100.0000N 
100.0000N 
lOO~OO0ON 
100.000oFI 
100.0000N 
100.0000N 
100.0000N 
100,000oFi 
100.0000N 
100.0000N 
100.0000N 
100.0000N 
100.0000N 
100-OOOON 
100.0000N 
100.00001V 
100.0000N 
100.0000N 
100.0000N 
i00.0000N 
100.0000N 
100.0000N 
100.0000N 
100.0000N 
100.0000N 
100-OOOON 
100.0000N 
lOO~OOOON 
100 .OOOON 
100.Q000N 
100.0000N 
10C.OOOON 
100. OOOON 
100.0000N 
IOO.OOOON 
100.0000N 
100.0000N 
100.0000N 
100.0000N 
lOO~OOOON 
100.0000N 
100.0000N 
100. 0000hI 
100.0000N 
100.0000N 
100.0000N 
1 0 0 ~ 0 0 0 0 N  
100.0000N 
LO0.OOOON 
100. OOOON 

SC PPM 
15,0000 
15-0000 
15.0000 

7.0000 
15.0000 
15.0000 
15.0000 
10.0000 

7.0000 
15.0000 
15.0000 
10.0000 
20.0000 
1 5 ~ 0 0 0 5  
2 0 ~ 0 0 0 0  
15.0000 
15.0000 
20.0000 
15.0000 
30.0000 
15.0000 
15.0000 
10.0000 

7.0000 
15.0000 
1 a. COO0 
30,0000 
15.0000 
15.0000 
15.0000 
15.0000 
15.0000 
20.0000 
10,0000 
20 .oooo 
20.0000 
20.0000 
20.0000 
15.0000 
15.0000 
15,0000 
15.0000 
10.0000 
15,0000 
15.0000 
15.0000 
15.0000 
20.0000 
10.0000 
10.0000 

SN PPH 
10.0000N 
10,0000N 
10.0000N 
10.0000N 
10.0000F1 
10.0000N 
10.0000 
10,0000N 
10.0000N 
10.OOOON 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000EJ 
10.0000N 
10.0000N 
1O.OOOON 
10.0000N 
l0,OOOON 
10.0000N 
10. OOOON 
IO.OOOON 
10.0000N 
10.0000N 
10.0000N 
10. COOON 
10.0000N 
A0.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10,0000N 
LO. OOOON 
10.0000N 
10.0000Fi 
10.0000N 
10.0000N 
10.0000N 
10.00GON 
10.0000N 
10.0000N 
10.0000N 
10. OOOON 
10.0000N 
10.0000N 
10.0000N 
1000000N 
10.0000N 

SR PPM 
1 5 0 ~ 0 0 0 0  
150.0000 
1 5 0 ~ 0 0 0 0  
100.0000 
100.0000 
100. OOOOL 
150.0000 
100.0000L 
100,0000 
100. aoooc 
100.0000L 
100.0000L 
100.0000 
20C.0000 
100.0000 
100*0000 
100.0000 
1 5 0 ~ 0 0 5 0  
100.0000 
700.0000 
100.0000 
150.0000 
100,0000L 
100.OOOOL 
100.0000 
150.0000 
300.0000 
150.0000 
150.0000 
100.0000 
100.0000 
100.000GL 
100.0000L 
100. OOOOL 
150.0000 
200.0000 
150.0000 
150.0000 
100.0000 
150,0000 
100.0000 
150.0000 
100.0000 
15G.0000 
200.0000 
200.0000 
200.0000 
300.0000 
100.0000 
100.0000 

V PPM 
150 .0000 
150.0000 
150-0000 
50.0000 

150.0000 
150,0000 
200,0000 
150.0000 
100.0000 
200.0000 
1 5 0 ~ 0 0 0 0  
100 .oooo 
200.0000 
200.0000 
300.0000 
200.0000 
150.0000 
150.0000 
2 0 0 ~ 0 0 0 0  

1000 .oooo 
200.0000 
200.0000 
L50.0000 
150.0000 
200.0000 
200.0000 

1000.0000 
200.0000 
200.0000 
200.0000 
200.0000 
200.0000 
300 .OOOO 
150-0000 
300,0000 
300.0000 
300. COO0 
300,0000 
200.0000 
200.0000 
300.0000 
200 .oooo 
200.0000 
200.0000 
200.0000 
200.0000 
300.0000 
300.0000 

50.0000 
7 0.0000 

W PPH 
50-0000N 
50.00CON 
50-0000U 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50,OGDON 
S0.OOOON 
50 0000N 
50- 0000N 
50.OCOON 
50,0000N 
50.0000N 
5G.GCOON 
50.OCOON 
50.00CON 
50,0000N 
50.0000N 
50.0000N 
50.0000N 
50.0GOON 
50.0000N 
50,OCGON 
50,0000N 
50.0000N 
50.0000N 
50.00CON 
50.0000N 
50.00GON 
50.CCOON 
50.0000N 
5G.OOOON 
50.0000N 
50.0000f4 
50.CCOGil 
50.0CCON 
50,0000N 
50.0000N 
50.0000N 
50. OCOON 
50.0000N 
50o0000N 
50.0000N 
so.oaoop1 
50.0000N 

Y PPH 
15.0000 
15.0000 
15-GC00 
15.0000 
15.0000 
20.0000 
35.0000 
15,0000 
15.0000 
L5.0000 
15.0000 
15.0000 
30.0000 
20.0000 
30, 0000 
20.0000 
20.0000 
20.0000 
20.0000 
30.COOO 
10.0000 
15.0000 
20.0000 
15.COOO 
L5.00?0 
IO,C000 
30.0000 
20.OC00 
20,0000 
2o.ooao 
15.0000 
i5.0000 
20 .oooo 
15.0000 
15.00CO 
30.0000 
15, COO0 
15. OG00 
15.0000 
15.0000 
20.0000 
10.0000 
15.0000 
15.0000 
15-0000 
20.0GOO 
15.0000 
20.0000 

150.0000 
30.0000 

ZN P P M  
200.GOOON 
200 .0000~  
2CO*0000N 
200.0000N 
ZOO. OOOON 
2G0.0000L 
200.0000L 
200.0000N 
ZOO~OOGON 
200 .OOOOtd 
200.0000N 
200-COOON 
200~0000N 
200.GOOOL 
200.0000Fi 
200.0000N 
200*0000N 
200.0000N 
200.0OOON 
200.0000N 
200. COGON 
2CO.OOOON 
200.0000N 
200.00CON 
200.COGON 
ZGO. O O O O W  
2 0 0 ~ C 0 0 0 t  
2 0 0 ~ 0 0 0 0 L  
200.0000L 
20C.COOON 
200.0000N 
200.0000L 
200.00GOL 
200.0000N 
20O.CGOOL 

2000.0000 
ZCO. OOOOL 
200.00GON 
200.0000N 
200. OOOOL 
2C0.0000L 
200.0000N 
2CO.OOOON 
200,0000N 
200.0000N 
2OO.OOOON 
200.0000N 
200.0000N 
200.0000N 
200. 0000N 

Z R  PPM 
150.0COO 
200.0000 
150.0000 
100.0000 
150-0000 
100,0000 
150.0000 
150.0000 
100.0000 
10c.0000 
150.0000 
150.0000 
200.0000 
150o0000 
30C,OOOO 
150.0000 
300.0000 150.0000 

150.COOO 
100.0000 
150.0000 
150.0COO 
150 .OGOO 

70.0000 
1'50.0000 
10C.OOOO 
70.0000 

200.0G00 
100.0000 
200.0000 
100.0000 
100.0000 
200.0C00 
150.0000 
300.0000 

70.0CCO 
200.0000 
150,GOOO 
200. GO00 
150.0000 
200*0000 

70.0000 
100.0000 
150.0000 
300 -0000 
300.0000 
150.0000 
300 00000 
300.0000 
L00.0000 
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FREQUENCY TABLE FOR COLUMN 1 ! F E  PCT 1 

LIMITS 
LOWER - UPPER 

3.8E-02 - 5.6E-02 
5-6E-02 - 8.3E-02 
893E-02 - 192E-01 
1.2E-01 - 1.8E-01 
1.8E-01 - 296E-01 
2 . 6 E - 0 1 -  3.8E-01 
3-8E-01 - 5.6E-01 
S.6E-01 - - 8 0 3 E - 0 1  
8.3E-01 - 1.2E 00  
1.2E 0 0  - I.8E 00  
1.8E 0 0  - 2.615 0 0  
2.615 0 0  - 3.8E 00 
3 . B E  00 - Sob€ 00 
5 - b E  0 0  - 8.3E 00 
8.3E 0 0  - 1.2E 0 1  
1.2E01- 1 . 8 E 0 1  
1.8E 0 1  - 2.6E O I  

FREQ FREO PERCENT 
CUM FREP 

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 
o o 0. a 
3 3 5.08 
1 4 1.69 

1 2  I b  20.34 
28 44 47 -46  
8 5 2  13.56 
5 5 7  8.47 
0 5 7  0.0 
1 58 1.69 

HISTOGRAM FOR COLUMN I I FE PCT I 

1.5E 00 X X X X X  

3,OE 0 0  X X X X X X X X X X X X X X X X X X X X  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0 90 
0.0 
0.0 
0.0 
5 0 0 8  
6.78 

27. 12 
74 58 
880 14 
96.61 
96.61 
98.31 

5,OE 00 X X K 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  

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

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

ANALYTICAL 
T G ' VALUES 
0 1 5 8 

0.0 1.69 

GEOMETRIC D E V I A T I O N  = 1 0 6 2 3 4 7 E  0 0  



FREQUENCY TABLE FOR COLUMh 2 1 MG PCT ! 

L I M I T S  
LOWER - UPPER 

1-8E-02  - 2.6E-02 
2 .6E-02-  3-8E-02 
3 .8E-02-  S o b € - 0 2  
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1-BE-01  
1.8E-01 - 2.6E-01 
2 . b E - 0 1 -  3.8E-01 
3 -8E-01  - 5-6E-01 
5,bE-01 - 8 - 3 E - 0 1  
8.3E-01 - 1.ZE 0 0  
1 . 2 E 0 0 -  1 - B E 0 0  
1.8E 0 0  - Z*6E 00 
2.6E 00 - 3-8E 0 0  

FREO FREO PERCENT 
CUFl FREO 

0 G . 0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0  0.0 
1 1.69 
3 3.39 

11 139 56 
3 9 4 7 - 4 6  
56 28-81 
5 7 1.69 
5 7 0.0 
5 9  3 . 3 9  

PERCENT 
FREQ CUM 

0 * 0 
0.0 
0.0 
0.0 
0.0 
0-0 
1.69 
5 - 0 8  

18.64 
66.10 
94.92 
96.61 
96.61 
L00.00 

H I S T O G R A M  FOR COLUMN 2 L MG PCT 1 

3.OE-01 X X X  

5.OE-01 X X X X X X X X X X X X X X  

3.OE 0 0  X X X  

M A X I R U M  = 3.00000E 00 

M I N I M U M  = 2.00000E-01 

GEOMETRIC MEAN =B 7.50331E-01 

ANALYTICAL 
T  G VALUES 
0 0 59 

0.0 0.0 

GEOMETRIC D E V I A T I O N  1.53360E 0 0  



FREQUENCY T A B L E  FOR COLUMN 3 ( C A  PCT ) 

L I M I T S  
LOHER - UPPER 

3.8E-02 - 5.6E-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 .6E-01  - 3.8E-01 
3.8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2E 00 
1 - 2 E  00 - 1.8E 0 0  
1.8E 00 - 2.6E 0 0  
2.6E 0 0  - 3.8E 0 0  
3.8E 0 0  - 5.6E 0 0  
5 9 6 E  0 0  - 8.3E 00 

FREQ FREQ 
CUP1 
0 
0 
0 
0 
0 
6 

14 
4 8 
5 5 
5 7 
5 7  
5 7 
5 7  
5 9  

H I S T O G R A M  FOR COLUMN 3 1 Cd PCT 1 

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

5.OE-01 X X X X X X X X X X X X X X  

PERCENT 
FREQ 

a. 0 
0.0 
0.0 
0.0 
0.0 

10.17 
1 3 - 5 6  
57.63 
11.86 

3 - 3 9  
0 -0 
0.0 
0 . 0 
3-39 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0 . 0 

10.17 
23.73 
81.36 
93.22 
96.61 
96.61 
9 6 - 6 1  
96.61 

100.00 

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 X X X  

i.OE 00 X X X X X X X X X X X X  

1.5E 00 X X X  

7-OE 00 X X X  

M A X I M U M  = 7.00000E 0 0  

M I N I M U M  = 3.00000E-01 

G E O M E T R I C  MEAN 7.10166E-01 

GEOHETRIC D E V I A T I O N  1.74171E 0 0  

ANhLYTIChL 
T G VALUES 
0 0 59 

0.0 0.0 



FREQUENCY ThBLE FOR COLUMN 4 l TI PCT 1 

LIMITS 
LOWER - UPPER 

1 . 8 E - 0 3 -  2.6E-03 
2.6E-03 - 3.8E-03 
3.8E-03 - 5.6E-03 
5 . 6 E - 0 3 -  8.3E-03 
B.3E-03 - 1.2E-02 
1.215-02- 1.8E-02 
LOBE-02 - 2.6E-02 
2.6E-02 - . 3.8E-02 
3.8E-02 - 5.6E-02 
5.6E-02 - . 8-3E-02 
8.3E-02 - 1 2E-0 1 
1.2E-01 - 1-BE-01 
1.8E-01 - 2.6E-01 
2.615-01 - 3.0E-01 
3.8E-01 - 5 -bE-Ol  
5.bE-01 - 8.3E-01 
8 . 3 E - O L -  1 . 2 E 0 0  

FREQ 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 
0 0 

12 12 
2 5  37 
1 9  56 

3 5 9  

H l S T O G R A M  FOR COLUMN 4 1 T I  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 
0.0 
0.0 

20.34 
42.37 
3 2 - 2 0  

5.00 

PERCENT 
FREP 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 
0.0 

20.34 
62-71 
94.92 

100.00 

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

5.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  

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  

Q, 1.OE 00 X X X X X  
E3 

ANALYTICAL 
N L ti 3 T G VblLUES 
0 0 0 0 0 0 59 

0.0 0.0 0.0 0.0 

M A X I M U M  = 1.00000E 00 

M I N I M U M  3.00000E-01 

G E O M E T R I C  HEAN J 5920252E-01  

GEOMETRIC D E V I A T I O N  = 1.40230E 00 





FREQUENCY TABLE FOR COLUMN 6 ( AG PPH I 

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

3.8E-01 - 5 - 6 E - 0 1  0 0 0.0 0 0 
5 . 6 E - 0 1  - 6-3E-01 1 1 1.69 1.69 

HISTOGRAM FOR caLunN 6 ( AG PPH 

7.OE-0s X X  

MAXIMUM = 7 . 0 0 0 0 0 E - 0 1  

M I N I M U M  = 7 - 0 0 0 0 0 E - 0 1  

GEOMETRIC MEAN 7-OOOOOE-01 

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

A N A L Y T I C A L  
T G V A L U E S  
0 0 1 

0.0 01 0 



FREQUENCY TABLE FOR COLUMN 7 ( A S  PPM I 

LIMITS FREQ FUEQ PERCENT 
LOWER - UPPER CUM f R E Q  

1.8E 02 - 2.6E 0 2  2 2 3 .39  
2.6E 02  - 3 e 8 E  0 2  0 2 0 .0  
3.8E 0 2  - 5. bE 02 0 2 0.0 
5.6E 0 2  - 8.3E 0 2  0 2 0.0 
8.3E 0 2  - 1.2E 0 3  0 2 0.0 
1.2E 03 - 1 . B E  03 1 3 1.69 
1.8E 0 3  - 2.6E 03 0 3 0.0 
Z e b E  03 - - 3.8E 0 3  1 4 1 69 

HISTOGRAM FOR COLUHN 7 ( AS PPH 1 

2.OE 02 X X X  

MAXIMUM = 3.00000E 03 

MINIMUM 2.00000E 02 

GEOMETRIC MEAN = 6-51354E 02 

GEOMETRIC D E V I A T I O N  = 4.02469E 0 0  

PERCENT 
F R E P  C U M  

3 . 3 9  
3 . 3 9  
3.39 
3.39 
3.39 
5.08 
5- 08 
6-18 

ANALYTICAL 
7 G , V A L U E S  
0 0 i 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 8 ( AU PPH 

LIMITS FREQ FREO PERCENT PERCENT 
LOWER - UPPER CUH FREQ FREP CUM 

ANALYTICAL 
ti L H 8 T G VALUES 

5 9  0 0 0 0 0 0 *+*** 0.0 0.0 0.0 

MINIMUM = 9.99900E 48 

GEOHETRIC HEAN = 9099900E 48 

GEOHETRIC DEVIATIOt4 1 9.99900E 48 



FREQUENCY T A B L E  FOR COLUMN 9 B P P H  I 

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

8.3E 00 - 1.2E 0 1  0 0 0.0 
1 - 2 E  01 - 1 - 8 E  0 1  2 2 3.39 
1.8E 01 - 2.6E 01 b B 10.17 
2 . 6 E 0 1 -  3.8E01 22 30 37. 29 
3 - 8 E  01 - 5.6E 01 14 44 23.73 
5.6E 0 1  - R.3E 0 1  10 54 16.95 
8 . 3 E 0 1 -  1 0 2 E 0 2  1 5 5  1.69 
1.2E 02 - 1 - 8 E  02 2 5 7  3.39 
1-8E 0 2  - 2.6E 02 1 58 1 - 6 9  
2.6E 02 - 3.8E 0 2  1 59 1.69 

HISTOGRAM FOR COLUMN 9 0 PPH 1 

l.5E 0 1  X X X  

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

PERCENT 
FREQ CUM 

0.0 
3.39 

L3.56 
50.85 
74.58 
9 1 - 5 3  
9 3 - 2 2  
96.61 
98.31 

100.00 

3.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  

5.OE 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  

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

1.5E 0 2  X X X  
Q, 
4 2.OE 0 2  X X  

M A X I M U M  3.00000E 0 2  

MINIMUM 1.50000E 0 1  

GEOMETRIC MEAN 4-24114E 0 1  

GEOMETRIC D E V I A T I O N  1.83160E 00 

ANALYTICAL 
T . G VALUES 
0 0 59 

0.0 0.0 
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FREQUENCY T I B L E  FOR COLUMN 11 I BE PPH 1 

LIMITS 
LOWER - UPPER 

8.3E-01 - 1.2E 00 
1 .2E  00 - 1.8E 00  
1.8E 00 - 2.6E 00 
2.6E 00 - 3.8E 00 
3.8E 00 - 5.6E 00 
5.6E 00 - 8.3E 00  

FREQ FREU 
cut4 

2 1  2 1  
16 37  
4 4 1  
1 42  
2 44 
2 46 

PERCENT 
FREQ 
35.59 
27.12 

6 7 8 
1.69 
3.39 
3.39 

PERCENT 
FREQ CUM 

35.59 
62.71 
4 9 - 4 9  
71-19  
7 4 - 5 0  
77.97 

HISTOGRAM FOR COLUMN 1 1  ( BE PPH 1 

1.OE 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  

L.5E 00 X X X X X X X X X X X X K X X X X X X X K X X X X X X  

2.OE 00 X X X X X X X  

5.OE 00 X X X  

7.OE 00 X X X  

ANllLYTICAL 
N L H 8 T G VALUES 
2 11 0 0 0 0 46 

3.39 a 18.64 0 .O 0.0 

M I N I M U M  = 1.00000E 0 0  

GEOMETRIC HEAN = 1.46194E 00 

GEOMETRIC DEVIATION = 1.67160E 00 



FREQUENCY TABLE FOR COLUMN 12 ( B I  PPH 1 

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

ANALYTICAL 
N C H 3 T G VALUES 

58 1 0 0 0 0 0 
98-31 1.69 0.0 010 

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

GEOMETRIC HEhN P 9.99900E 48 

GEOMETRIC D E V I A T I O N  1 9.99900E 40 



FREQUENCY TABLE FOR COLUMN 13 1 CD PPN I 

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

ANALYT ICAL 
N L H 0 T G VALUES 
59 0 0 0 0 0 0 ***** 0.0 0 . 0  0.0 

MAXIMUM 1 -9.99900E 48  

M I N I M U M  r 9 . 9 9 9 0 0 E  48  

GEOMETRIC BEAN = 9.99900E 48 

G E O M E T R I C  DEVIAT ION 9.99900E 48 



FREQUENCY TABLE FOR COLUMN 1 4  1 CO PPM I 

L I M I T S  
LOWER - UPPER 

3 * 8 €  00 - 5.6E 
5 * 6 E  0 0  - 8.3E 
8.3E 00 - 1.2E 
1 -ZE 0 1  - 1.BE 
1.8E 0 1  - 2 - 6 E  
2.6E 0 1  - 308E 
3.8E 0 1  - 5.6E 
5.bE 01 - 8.3E 
8.3E 0 1  - 1-ZE 
1.2E 0 2  - 1.8E 
1 . 8 E 0 2 -  ZcbE 

F R f P  FREO 
cut1 

00 1 1 
00 0 1 
0 I 7 8 
01 11 19 
0 1  20  39 
0 1  11 50  
0 1 0 50  
0 1 5 5 5  
0 2  0 5 5  
0 2  0 5 5  
0 2 1 56 

HISTOGRhH FOR COLUMN 1 4  L CO PPH 1 

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

PERCENT 
FREQ 

1.69 
0.0 

11.86 
18.64 
33.90 
18.64 

0.0 
8.47 
0.0 
0.0 
1 6 9  

1.5E 01 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 X X X X  

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

5.OE 01 

4 
E3. 

7oOE 0 1  X X X X X X X X  

H A K I M U H  2.00000E 0 2  

WINIHUH = 5 * 0 0 0 0 0 E  00 

GEOMETRIC MEAN = 2.13366E 0 1  

PERCENT 
FREQ CUM 

1-69 
L - 6 9  

1 3 * 5 6  
32.20 
66.10 
8 4 - 7 5  
8 4 - 7 5  
93.22 
93.22 
93.22 
94.92 

ANALYTICAL 
T G VALUES 
0 0 5 6 

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 1.85289E 00 



FREQUENCY TABLE FOR COLUMN 15 ( CR 

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

3.8E 00 - 5.6E 00 0 0 
596E 0 0  - 8.3E 00 0 0 
0.3E 0 0  - 1.2E 01 0 0 
1.2E 0 1  - 1.8E OI 1 1 
1.8E 01 - 2.bE 01 2 3 
2 . 6 E O I -  3 . 8 E 0 1  5 8 
3.6E 0 1  - 5.6E 0 1  2 1 0  
5.6E 01  - 8.3E 0 1  28 3 8  
B.3E 01 - 1.ZE 02 11 49 
1 . 2 E 0 2 -  1 . B E 0 2  1 0  5 9  

PPA 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
1.69 
3.39 
8 . 4 7  
3.39 

47.46 
18.64 
16.95 

PERCENT 
FREP CUM 

0.0 
0.0 
0. 0 
1.69 
5.08 

13.56 
16-95 
64.41 
83.05 

100.00 

HISTOGRAM FOR COLUMN 15 f CR PPM 1 

Z.OE 01 X X X  

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

5.OE 0 1  X X X  

7.OE O I  X X X X X X X X X X X X X X X X X X X X X X X X X X 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 X X X X X X X  

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

ANALYTICAL 
T G VALUES 
0 0 59 ' . 

0.0 0.0 

GEOMETRIC HEAM 1 7.31397E 0 1  

GEOMETRIC D E V I A T I O N  * 1.70257E 00 
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FREQUEHCY TABLE FOR COLUMN 18 ( MO ?PI4 1 

LIMITS FREP 
LOWER - UPPER 

3.8E 00 - Sob€  00  1 
5.bE 00  - 0.3E 00 2 
8.3E 00 - 1 - 2 E  01 0 
1.2E OL - 1.BE 01 0 
1-8E 01 - 2-6E 01 0 
2.6E 01  - 3.8E 0 1  0 
3 0 8 E  01 - 5.6E 01 1 

FREQ 
CUN 

1 
3 
3 
3 
3 
3 
4 

H I S T O G R A M  FOR COLUMN 18  I HO PPH 1 

' 5.OE 00 X X  

7-OE 00 XXX 

RAXIHUH 5-00000E 01  

MIHIt4UH = 5.00000E 00  

GEOHETRIC MEAN 1.05204E 01  

PERCENT 
FREQ 
1.69 
3.39 
0.0 
0.0 
0.0 
0 0 
1-69 

PERCENT 
FREP CUM 

1-69 
5.08  
5-08 
5-08 
5 - 0 8  
5.08 
6.78 

A N A L Y T I C A L  
0 T G V A L U E S  
0 0 0 4 

0.0 0.0 

GEOMETRIC OEVIATION = 2.86100E 00 



FREQUENCY TABLE FOR COLUMN 19 ( NB PPH t 

F I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER Cull FREQ FREQ CUM 

8.3E 00 - 1.2E 01  49 4 9  83.05 83.05 

HISTOGRAM FOR COLUMN 19 ( N6 PPR 1 

ANALYTICAL 
N L H 8 T G VALUES 
0 10 0 0 0 0 49 

0.0 16.95 0.0 0.0 

H A X I H U M  1.00000E 01 

GEOMETRIC M E h N  s 9.99976E 00 

GEOMETRIC D E V I A T I O N  1.001QBE 00 
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FREQUENCY T A B L E  FOR COLUMN 2 1  ( P B  PPM 1 

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

8 - 3 E  00 - 1.2E OL 16 16 27-12  27.12 
1 . 2 E 0 1 -  1 . 8 E 0 1  20  3 6  33.90 61.02 
1.8E 01 - 2.bE 01 9 45 15.25 76.27 
2 . 6 E 0 1 -  3.BE01 5 50 8-41 84.75 
3.8E 01 - 5.6E 01 2 5 2  3.39 8 8 14 

HISTOGRAM FOR COLUMN 21 ( P 8  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  

1.5E 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  

2 . O E  0 1  XXXXXXXXXXXXXXX 

3.OE 01 XXXXXXXX 

5 - O E  0 1  X X X  

MINIMUM = 1.00000E 01 

GEOMETRIC MEAN 1.55005E 01 

ANALYTICAL 
T G VALUES 
0 0 5 2  

0.0 0.0 





FREQUENCY T A B L E  FOR COLUMN 2 3  ( SC 

L I M I T S  FREQ 
LOWER - UPPER 

3.8E 0 0  - 5.6E 00 0 
506E 00 - 8.3E 00 3 
8.3E 00 - 1.2E 01 9 
192E 01 - 1.8E 01  36 
1 . 8 E 0 1 -  2 . 6 E 0 1  9 
2.6E 01  - 3.8E 01  2 

FREQ 
cun 

0 
3 

12 
4 8  
57 
59 

PPH 1 

PERCENT 
FREQ 

0.0 
5.08  

15-25  
61 .02  
15.25 

3.39 

PERCENT 
FREQ CUM 

0.0 
5 08 

2 0 - 3 4  
81.36 
96.61 

100.00 

HISTOGRAM FOR COLUMN 23 I SC PPM 1 

T.OE 00 XXXXX 

1.OE 01 XXXXXXXXXXXXXXX 

1.5E 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 X X X X X X  

2.OE 0 1  XXXXXXXXXXXXXXX 

3.OE 01 XXX 

MAXIMUM = 3.00000E 01 

GEOHETRIC MEAN 1 - 4 5 0 9 b E  01 
8 
A GEOMETRIC DEVIATION 1.33587E 00 

ANALYTICAL 
T G VALUES 
0 0 59  

0.0  0.0 



- -. - .-- - - - - - - - - - - 

FREQUENCY TABLE FOR COLUMN 24 l SN PPN 1 

LIHITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER cun FREQ FREQ CUM 

B . 3 E  00 - 1.ZE 0 1  1 1 1.69 1-69 

HISTOGRAM FOR COLUHN 2 4  1 SN PPH 1 

M A X I M U M  = 1.00000E 01 

M I N I M U M  1.00000E 01 

G E O M E T R I C  MEAN 9.99999E 00 

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

ANALYTICAL 
T G VALUES 
0 0 1 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 25 ( SR PPH 

L I M I T S  FREO FREP PERCENT 
LOWER - UPPER CUM FREP 

8 0 3 E 0 1 -  1 . 2 E 0 2  19  19 32.20 
1.2E 02 - 1.815 0 2  22  41  37.29 
1 . 8 E 0 2 -  2 . 6 E 0 2  5 46 8 47 
2.6E 0 2  - 3.8E 0 2  2 48 3.39 
3.8E 02 - 5-6E 02 0 40 0.0 
5.6E 02 - 8.3E 02 1 4 9  1.69 

PERCENT 
FREQ CUM 

32.20 
69.49 
77.97 
81.36 
81.36 
83.05 

H I S T O G R A M F O R  COLUMN 2 5  ( SR P P ~  1 

1.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  

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

3.OE 02  X X X  

HAXIHUH = 7m00000E 02 

HLNIMUI = I.OODOOE 0 2  

GEOMETRIC MEAN = 1.40119E 0 2  

ANALYTICAL 
T G VALUES 
0 0 49 

0.0 0.0 

GEONETRIC DEVIATION = 1.45079E 00 
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FREQUENCY TABLE FOR COLUMN 27 ( U PPM 1 

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

ANALYTICAL 
N L H 0 T G VALUES 

5 9  0 0 0 0 0 0 ***** 0 0 0.0 0.0 

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

GEOHETRIC HEAN a 9.99900E 48 

G E O M E T R I C  O E V I A T I O N  3 9.99900E 48 
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FREQUENCY TABLE FOR COLUMN 30 ( ZR PPM 1 

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

8 . 3 E 0 0 -  1 . 2 E 0 1  0 0 0.0 
1 . 2 E  01 - 1.8E 01 0 0 0.0 
1.8E 0 1  - 2.6E 0 1  0 0 0.0 
2.6E 0 1  - 3.8E 0 1  0 0 0.0 
3.8E 0 1  - 5.6E 0 1  0 0 0.0 
5.6E 0 1  - 8.3E 01 4 4 6.78 
8.3E 01 - 1.2E 0 2  14 18 2 3 - 7 3  
1.2E 02 - 198E 0 2  24 42 40.68 
1 m B E  0 2  - 2.bE 02 1 0  5 2  16.95 
2 . 6 E 0 2 -  3 . 8 E 0 2  7 5 9  11-86 

H I S T O G R A M  FOR COLUMN 30 l ZR PPM 1 

PERCENT 
FREP cun 

0.0 
0.0 
0.0 
0.0 
0.0 
6 - 7 8  

3 0 - 5 1  
71.19 
88.14 

100.00 

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

1.OE 02 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 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  

2.OE 0 2  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  

GEOMETRIC MEAN = 1.47487E 02 

GEOMETRIC D E V I A T I O N  a 1.47632E 0 0  

ANALYTICAL 
T  G VALUES 
0 0 59 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 31  AU PPH 1 

L I M I T S  
LOWER - UPPER 

1.8E-02 - 2.6E-02 
2.bE-02 - 3.8E-02 
3.8E-02 - 5.6-E-02 
5.6E-02 - 8.3E-02 
0.3E-02 - 1.2E-01 
1.2E-01 - 1.BE-Ol 
1.8E-01 - 2.6E-01 
2.6E-01 - 3.8E-01 

FREQ FREO PERCENT 
CUM FREQ 

0 0 . 0  
0 . 0 . 0  
0 0.0 
0 0.0  
0 0.0 
0 0.0  
0 0.0 
1 1 - 7 5  

H I S T O G R A M  FOR COLUMN 31 1 AU PPH I 

PERCENT 
FREQ GUM 

0.0 
0.0 
0.0 
0.0 ' 

0.0 
0.0 
0.0 
1.75 

ANALYTICAL 
N L H B T G VALUES 
0 5 6  0 2 0 0 1 

0.0 98.25 0.0 0.0 

HAXIMUH 3 .00000E-01  

M I N I M U M  = 3.00000E-01 

GEOMETRIC MEAN 3.00000E-01 

GEOMETRIC DEVIATION = 9.99900E 48  



FREQUENCY TABLE FOR COLUMN 32 t HG PPM 1 

LIMITS 
LOWER - UPPER 

8.3E-03 - 192E-02 
1.ZE-02 - 1.8E-02 
1.8E-02 - 2.6E-02 
2.6E-02 - 3o8E-02 
3.8E-02 - 5.6E-02 
5.6E-02 - 893E-02 
8.3E-02 - 1.2E-01 
1.2E-OI - 1.8E-01 
1.8E-01 - 2 0 6 E - 0 1  

-- 2.6E-01 - 3 - 8 E - 0 1  
3.8E-01 - 5. bE-01  
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2E 00 
1 . 2 E 0 0 -  1 o 8 E 0 0  
1 . 8 E 0 0 -  2.6E 0 0  
2.6E 00 - 3.0E 0 0  
3.8E 0 0 -  5.6E 0 0  
596E 00 - 8.3E 0 0  
893E 00 - 1.2E 01 

FREQ 

0 
0 
0 
0 
0 
1 
4 

11 
9 

1 0  
7 
9 
3 

. 3  
0 
0 
0 
1 
1 

FREQ 
CUM 

0 
0 
0 
0 
0 
1 
5 

1 6  
2 5 
3 5 
42 
5 1 
5 4  
57 
5 7  
57 
57 
5 8  
59  

PERCENT 
FREO 

0.0 
0.0 
0.0 
0.0 
0.0 
1-69 
6.78 

-18.64 
15.25 
16.95 
11.86 
1 5 - 2 5  

5 -08  
5.08 
0.0 
0.0 
0.0 
1.69 
1.69 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
1.69 
8.47 

27.12 
42.37 
59.32 
7 1 - 1 9  
84.44 
91.53 
96.61 
9 6 - 6 1  
96.61 
96.61 
98.31 

100.00 

HISTOGRAM FOR COLUMN 3 2  ( HG PPH 1 

7.OE-02 X X  

1.0E-01 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 X X X  

CD 2.OE-01 X X X X X X X X X X X X X X X  
0 

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

5.OE-01 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  

1.OE 00 X X X X X  

1.5E 00 X X X X X  

ANALYTICAL 
B T G VALUES 
0 0 0 59 

0.0 0.0 

M A X I M U M  = 1.00000E 01 





I N  THE COMPUTATIONS PERFORMED T O  PRODUCE THE F O L L O W I N G  T h B L E  OF GEOMETRIC MEANS AND O E V I A T I O N S e  ALL E L E H E N T S  ARE IGNORED WHERE 
ONE OR MORE O f  THE U N Q U A L I F I E D  DATA V b L U E S  I S  L E S S  T H A N  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 I N P U T  OR WHERE ANY OATA 
V A L U E S  ARE QUAL,IFIED H I T H  THE G (GREATER THAN1 CODE. OATA VALUES Q U A L I F I E D  W I T H  0 OR H ARE NOT USED I N  THE COMPUTATIONS. UHERE 
NONE OF THE D A T A  VALUES FOR AN ELEMENT ARE Q U A L I F I E D  THE HEAN AND D E V I A T I O N  SHOULD B E  THE SAME A S  THOSE G I V E N  I N  THE PRECEDING 
SECTION. WHERE DATA ARE QUALIFIED WITH THE CODES N, L, OR TI THE E s r I n A T E s  OF GEOHETRIC nEaN AND DEVIATION ARE 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 Z C A T I O N  OF T H I S  METHOD TO GEOCHEMICdL PROBLEMS I S  D E S C R I B E D  I N  
USGS P R O F E S S I O N A L  PAPER 5 7 4 - 8 .  THE E S T I M A T E S  ARE UNBIASED I N  A S T R I C T  SENSE ONLY WHERE THE DATA ARE D E R I V E 0  FROM A LOGHORHl iL  
PARENT POPULATION* BUT E X P E R I M E N T S  t1AVE SHOWN THAT LARGE DEPARTURES FROM T H I S  REQUIREMENT HAY NOT GREATLY INVAL IDATE THE RESULTS 
ACCEPTANCE AND USE OF THE E S T I M A T E S r  HOHEVER, I S  T H E  R E S P O N S I B I L I T Y  OF THE INDIVIDUAL.  
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PC3 PPM 
S8 PPM 
SC PPM 
SN P P M  
SR P P H  

V PPH 
W PPM 
Y PPM 

ZN PPM 
ZR PPM 
AU PPM 
HG PPM 

7 NOT D E T E C T E D 1  L E S S  THAN* OR TRACE VALUES. 
59 NOT OETECTED*  L E S S  THAN*  OR TRbCE V h L U E S *  
59 SAMPLES AND 59 A N A L Y T I C A L  V b L U E S *  
58 NOT D E T E C T E D *  L E S S  T H A N *  OR TRACE V A L U E S -  
I0 NOT D E T E C T E O t  L E S S  THAN. OR T R b C E  VALUES* 
59 SAMPLES AND 59 A N A L Y T I C A L  VALUES. 
59 NOT D E T E C T E O t  L E S S  THAN*  OR TRACE V A L U E S -  
59 SAMPLES AND 59 A N A L Y T I C A L  V h L U E S *  
58 NOT O E T E t T E D t  LESS THAN1 OR TRACE VALUES. 
5 9  SAMPLES AND 59 A N A L Y T I C A L  VALUES. 
56 NOT DETECTED*  L E S S  THAN* OR TRACE VALUES. 
59 SAMPLES AND 59 A N A L Y T I C A L  VALUES* 

52 REPORTEO VALUES. 
O REPORTED V A L U E S *  NO CORPUTITIONS. 

1 REPORTED VALUES.  NO COMPUTATIONS-  
49  REPORTED VALUES. 

0 REPORTEO VALUES. NO COMPUTATIONS. 

1 REPORTED V A L U E S *  NO COMPUTATIONS*  

1 REPORTED VALUES. NO COMPUTATIONS. 




