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ANAT,YSES OF ROCK AND STREAM-SEDIMENT SAMPLES FROM THE 

CRAIG B-3 QUADRANGLE, ALASKA 

A l l e n  L.  C l a r k ,  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  93 r o c k  and 107 stream-sediment samples from 
the Cra ig  B-3 , 1:63,360-scale  quadrang le  a re  p r e s e n t e d  i n  t h i s  r e p o r t ,  
t o g e t h e r  w i t h  a  s t a t i s t i c a l  t r e a t m e n t  of t h e  d a t a .  The samples were 
col lec ted i n  1969 as p a r t  of the Heavy Metals Program of the U.S. 
G e o l o g i c a l  Survey.  

The most comprehensive d i s c u s s i o n  of t h e  geology of t h e  s t u d y  a r e a  
i s  a r e p o r t  by A .  I?. Buddington and Theodore Chapin (1929).  Known 
m e t a l l i f e r o u s  l o d e s  of t h e  a r e a  are d e s c r i b e d  and a d d i t i o n a l  r e f e r e n c e s  
t o  s p e c i f i c  areas are g i v e n  by Berg and Cobb (1967). A d d i t i o n a 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  gealogy and m i n e r a l  occur rences  of t h e  s t u d y  a r e a .  

P rocedures  and t r e a t m e n t  of d a t a  

S tandard  p rocedures  were fol lowed 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 i m a r i l y  g rab  samples from m i n e r a l  o c c u r r e n c e s  
and o u t c r o p s .  They were chosen f o r  a n a l y s i s  t o  p rov ide  d a t a  on back- 
ground,  because  t h e y  were i n  t h e  a r e a  of m i n e r a l  o c c u r r e n c e s  o r  stream- 
sediment  anomal ies ,  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 i n e d  v i s i b l e  s u l f i d e s .  

Stream-sediment samples were g e n e r a l l y  c o l l e c t e d  from t h e  a c t i v e  
s t r e a m  channe l ;  where t h i s  was n o t  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  a d j a c e n t  t o  t h e  channe l .  

Rock samples were crushed and p u l v e r i z e d  and t h e  minus 80 mesh 
f r a c t i o n  ana lyzed .  Stream-sediment samples were d r i e d ,  s i e v e d ,  and t h e  
minus 80 mesh f r a c t i o n  ana lyzed .  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 the 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 absorp t ion  rnethad.ll 

The spec t rographic  ana lyses  were r epo r t ed  i n  percentage (pc 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  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  repor ted  va lue  i s  
approximately p lu s  100 percent  o r  minus 50 percent .  Analyses for gold 
by t h e  atomic abso rp t ion  method a r e  accu ra t e  t o  + 100 percent .  Minimum 
limits of de te rmina t ion  f o r  each element a r e  given on page 7.  Semi- 
q u a n t i t a t i v e  spec t rographic  ana lyses  w e r e  done by K. J. Curry and atomic 
abso rp t ion  ana lyses  were done by R. L. Miller, R .  B.  Tr ipp ,  H. D. King, 
and A. L. Meier . 

Locat ions of t h e  rock and stream-sediment samples a r e  shown on 
P l a t e  1. Rock sample d e s c r i p t i o n s  a r e  g iven  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 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 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 l y  f o r  summarizing and t a b u l a t i n g  geochemical da ta - -espec ia l ly  
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  o f :  (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  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 .  

u ~ n n a l ~ s e s  f o r  29 elements by s emiquan t i t a t i ve  analyses and f o r  gold by 
atomic abso rp t ion  a r e  g iven  i n  t h e  t a b l e s .  Semiquant i ta t ive  ana lyses  
f o r  gold are omi t ted .  



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

Sample No. Lab. No. Sample Description 

Argillite with minor pyrite 
Argillite gouge 
LO-foot channel sample oxidized vein 
Argillite 
Marble 
Quartz vein with pyrite 
Hornf elsed greenstone 
Quartz veined hornfelsed greenstone 
Greenstone with minor pyrite 
Greenstone with 5 percent pyrite 
Brecciated greenstone with pyrite gossan 
Greenstone gouge with 5-10 percent pyrite 
Volcanic breccia 
Quartz veined and brecciated phyllite 
Quartz veined slate and argillite 
Quartz veined phyllite and argillite 
Argillite with disseminated pyrite 
Argillite with minor pyrite 
Greenstone with pyrite and minor chalcopyrite 
Phyllite with minor pyrite 
Vesicular basalt 
Argillite and graywacke 
Quartz pod with pyrite 
Altered graywacke 
Altered graywacke 
Argillite with pyrite 
Argillite with pyrite 
Quartz vein 
Pyroxene andesite 
Epidotized greenstone 
Greenstoae 
Biotite-hornblende quartz monzonite 
Biotite-hornblende quartz monzonite 
Biotite-hornblende quartz diorite 
Epidotized hornfels 
Argillite 
Quartz diorite 
Quartz diorite 
Hornfels 
Quartz diorite 



Table  1.--Description of rock, v e i n ,  and a l t e r e d  zone samples.  ( A l l  
samples are of r e p r e s e n t a t i v e  m a t e r i a l . )  Sample l o c a l i t i e s  
are shown by sample number p l o t t e d  on t h e  accompanying map, 
P l a t e  1. (Continued) 

Sample No. Lab. No. Sample D e s c r i p t i o n  

Quartz d i o r i t e  
Quartz d i o r i t e  
Quartz d i o r i t e  
F o l i a t e d  q u a r t z  d i o r i t e  
Sheared graywacke 
F o l i a t e d  q u a r t z  d i o r i t e  
I ron-s ta ined  q u a r t z  d i o r i t e  g n e i s s  
Quartz d i o r i t e  w i t h  s c h l i e r e n  
Epido t ized  q u a r t z  d i o r i t e  
Ep ido t ized  q u a r t z  d i o r i t e  
Quar tz  d i o r i t e  w i t h  minor p y r i t e  
Quartz d i o r i t e  w i t h  minor p y r i t e  
Sheared q u a r t z  d i o r i t e  
Sheared q u a r t z  d i o r i t e  
Sheared q u a r t z  d i o r i t e  
I ron-s ta ined  gouge 
Quartz d i o r i t e  d i k e  rock  
F o l i a t e d  q u a r t z  d i o r i t e  
Hornfe l s  with minor p y r i t e  
F o l i a t e d  q u a r t z  d i o r i t e  
Hornfels w i t h  minor p y r i t e  
Sheared q u a r t z  d i o r i t e  
Sheared q u a r t z  d i o r i t e  
Hornfe l s  w i t h  minor p y r i t e  
Graywacke 
Greenstone w i t h  minor p y r i t e  
Quartz v e i n  
Greensch i s t  w i t h  p y r i t e  and minor c h a l c o p y r i t e  
Greensch i s t  w i t h  p y r i t e  and minor c h a l c o p y r i t e  
F o l i a t e d  q u a r t z  d i o r i t e  
Greenstone w i t h  p y r i t e  - f o l i a t e d  
Volcanic b r e c c i a  
P y r i t i z e d  g r e e n s c h i s t  
Carbonate v e i n s  w i t h  minor p y r i t e  
Cherty a r g i l l i t e  
Cherty a r g i l l i t e  
Quartz ve ined  mylon i te  
Calcareous  g reens tone  
Calcareous  p y r i t e  g reens tone  
Quartz v e i n  



Table 1.--Description of rock, v e i n ,  and a l t e r e d  zone samples.  ( A l l  
samples are of r e p r e s e n t a t i v e  m a t e r i a l . )  Sample l o c a l i t i e s  
a r e  shown by sample number p l o t t e d  on t h e  accompanying map, 
Plate 1. (Continued) 

Sample No. Lab. N o .  Sample D e s c r i p t i o n  

Sheared p h y l l i t e  w i t h  minor p y r i t e  
Greens tone  
Meta-graywacke and g reens tone  
Calcareous  g r e e n s t o n e  w i t h  p y r i t e  and minor 

c h a l c o p y r i t e  
Limes tone  
Micaceous p h y l l i t e  
Calcareous  s i l t s t o n e  
Sheared g reens tone  w i t h  minor p y r i t e  
Sheared g reens tone  w i t h  minor p y r i t e  
Cold s p r i n g  d e p o s i t  
Quartz porphyry 
Greensch i s t  
Hornf e l s  



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 a r e  g iven  
i n a ~ a b l e s  2 and 3 as a n a l y t i c a l  va lues  such as 7.0000 ppm, 10,0000 per- 
cent, 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 a r e  N = no t  d e t e c t e d ,  L = l e s s  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 = 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 = trace, b u t  does  no t  occur i n  these data.  Note t h a t  t h e  right-most 
zero d i g i t s  f o r  each a n a l y t i c a l  va lue  may o r  may not  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  a r e  as fol lows:  

Spec i f ied  limits of d e t e c t i o n  

FE FCT 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 PPM CU PPM LA PPM MO PPM NB PPM 

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 a r e  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 backe ts  having t h e  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 his tograms are on l oga r i t hmic  s c a l e s  and a r e  computed us ing  these  
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  



On the histograms decimal numbers a r e  shown as powers of 1 0 ,  f o r  example: 

7.OE-01 means 7.0 x 10-I or  0.7 

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

7.OE 01 means 7.0 x 10' o r  70.0 

7.OE 02 means 7.0 x 10' o r  700.0 

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

.The histograms 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  nilmber (309) of samples. 

The histograms and t h e  s t a t i s t i c s  given below them a r e  der ived  
only from d a t a  va lues  w i th in  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 a r e ,  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  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  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  a r e  given a t  t h e  end of Table  1. The 
geometric means i s  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 ogs  
of t h e  analyses and an e s t ima te  of " cen 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 log  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  cha rac t e r i z ing  
many geochemical d i s t r i b u t i o n s .  The geometric mean i s  not  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  analyses .  See USGS Profes-  
sional Paper 574-B f o r  f u r t h e r  d i s cus s 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 cus s ion  and explana t ion  of geometric dev i a t i on .  

I n  the computations performed t o  produce t h e  s t a t i s t i c a l  summary a t  the 
end of Tables  2 and 3.  a l l  elements a r e  ignored where one o r  more of t h e  
unqua l i f i ed  data va lues  is  l e s s  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  
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  wi 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  ~ r i t h  B o r  H a r e  no t  used i n  
t h e  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 d e v i a t i o n  should be t h e  same a s  those  given i n  
t h e  preceding sec t ion .  Where d a t a  a r e  q u a l i f i e d  with 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 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  method of geochemical 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 ,  but  experiments 
have shown t h a t  l a r g e  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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SAMPLE 
ACE923 
ACE 924 
ACE925 
ACE926 
ACE927 
ACE928 
lac€ 859 
ACE860 
ACE861 
ACE862 
ACL298 
ACC29 3 
ACL296 
hCE827 
ACE826 
ACE825 
4CE920 
ACE823 
AC €822 
ACE802 
ACE801 
ACL95Y 
Ac t960  
ACE999 
ACE953 
4CL995 
4CL99b 
ACE952 
ACE954 
4CE994 
ACE991 
ACL943 
ACL944 
ACL945 
ACC 94 6 
ALL 947 
ALL958 
At1950 
ACC 377 
bCL378 
I L L 3 7 9  
aCL3HO 
bCL381 
ACL382 
ACL952 
At1953 
ACL954 
ALL955 
ACL 383 
ACL384 

At) PPM 
0 . 0 2 0 0 ~  
0.  OZOOL 
2.6000 
0.0ZCOL 
0. OZOOL 
0.O200C 
0.0200L 
0. OZOOL 
0.0200L 
0.0200t 
0. OZOOL 
0.02 OOL 
0.0200L 
0.06UO 
0.0200L 
0.2000 
0.0200L 
0.0400 
0.0200L 
O.02OOt 
0.0200L 
0. D200C 
0. 02OOL 
0.02001 
0.OZOOL 
0 ~ 0 2 0 0 L  
0.0200i 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.020OL 
0.0200L 
0.02OOL 
0.02OOL 
0.0200L 
0.  OZOOL 
O.I)200L 
0.0200L 
0.02001 
0.020OC 
O.02OOL 
0.0200L 
0.0200t 
0.0200L 
0.0200L 
0. OZOOL 
0.0200L 
0.0200L 
0.0200L 

CRAIG 8-3 ROCK SIMPLES 
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FHEQUERCY TABLE FCR COLUMN i ( FE PCT 1 

L I M I T S  
LOWER - UPPER 

3.8k-02 - 5.6E-02 
5.6E-02 - B.3E-02 
8 .3 t -02  - 1.ZE-Ol 
1.ZE-01 - 1.8E-01 
1.BE-01 - 2.6E-01 
Z . 6 E - 0 1 -  3.8E-01 
3.BE-01 - 5.6E-01 
5 . 6 f - 0 1  - 8.3E-01 
8.3E-01 - 1.ZE 00 
1.2E 0 0  - 1.8E 00 
1.8E 0 0  - 2.bE 00 
Z . b E 0 0 -  3 - 8 E 0 0  
3.8E 0 0  - 5.6E 0 0  
5.6E 0 0  - 8.3E 00 
8 - 3 E  00 - 1.2E 01 
1.2E 01 - 1.8E 0 1  
1.8E 0 1  - 2.6f Of 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
2.15 
0.0 
1.08 
0.0 
4.30 
0.0 

12.90 
16.13 
19.35 
12-90 
25.81 

4 .30  

H I S T O G R A M  FOR CULUMN 1 { FE PCT 1 

w 
4 

1-5E  0 0  X X X X  

2-OE 00 

3-OE 00 X X X X X X X K 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  

7-OE 0 0  X 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 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  

Z O O €  0 1  X X X X  

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

GEOMETRIC HEhH = 6.76001E 0 0  

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
2.15 
2.15 
3.23 
3.23 
7.53 
7.53 

20.43 
36.56 
55-91 
6 6 - 8 2  
94.62 
98.92 

ANhLYTIChL 
G VALUES 
1 92 

1.06 

G t O P E T H I C  D E V I A T I U N  = 2.32404E 0 0  



fREQUENCY T4BLE FOR COLUMN 2 ( CIG P C 1  I 

L I M I T S  
LOWER - UPPER 

1. BE-02 - 2 - b E - 0 2  
2.bE-02 - 3.8E-02 
3.BE-02 - S.bE-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-Ol 
1.2E-01 - 1.BE-01 
1.8E-01 - 2.6E-01 
2.bE-01 - 3.8E-01 
3 . 8 E - 0 1 -  5,bE-01 
5.bE-01 - R.3E-01 
8 . 3 E - 0 1 -  1 . 2 E 0 0  
1 . 2 E 0 0 -  1 - 8 E 0 0  
1 . 8 E 0 0 -  2 - b E 0 0  
2 . 6 E 0 0 -  3 . 8 E 0 0  
3.8E 0 0  - 5.bE 0 0  
5 . 6 E 0 0 -  8 . 3 E O 0  

FREQ FREQ PERCENT 
CUM FREQ 

0 0 0.0 
1 1 1.08 
1 2 1.011 
0 2 0.0 
1 3 1.08 
0 3 0.0 
0 3 0.0 
2 5 2.15 
2 7 2.15 

11 l a  11.83 
7 2 5  7.53 

16 4 1  17.20 
11 5 2  11.83 
1 7  6 9  1 8 - 2 8  
1 2  81 12.90 
11 9 2  11.83 

H l S T O G R A M  FOR COLUMN 2 ( MG PCT 1 

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

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

1.5E 0 0  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  

3.OE 0 0  X X X X X X 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  

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

PERCENT 
FREQ CUM 

0.0 
1.08 
2.15 
2.15 
3.23 
3.23 
3.23 
5 . 38 
7.53 

19.35 
26.88 
44.09 
55.91 
7 4 -  19 
8 7 - 1 0  
98.92 

A N A L Y T I C A L  
G VdLUES 
0 92  

0.0 
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FREQUENCY ThBLE FOR COLUMN 3 (: CA P C 1  1 

LIMITS 
LOWER - UPPER 

3.8E-02 - 5.6E-02 
5.6E-02 - 8.3E-02 
8.3E-02- 1.2E-01 
1.2t-01 - 1.8E-01 
1.8E-01 - 2-bE-01 
2-6E-01 - 3.BE-01 
3-8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8 .3E-01 -  1 .2E00  
1 . 2 E 0 0 -  1 .8E00 
1 . B E 0 0 -  2 .6E00  
2.bE 0 0 -  3.8E 0 0  
3 - 8 E 0 0 -  5 .6E00  
5 . 6 E 0 0 -  8 .3E00  
6.3E 00 - 1.2E 0 1  
1.2E 01 - 1.8E 0 1  
1.8E 0 1  - 2-bE 0 1  

F R E Q  FRfQ 
CUM 

0 0 
2 2 
1 3 
2 5 
0 5 
3 8 
1 9 
B 17 
4 2 1  

12 33 
12 45 
12 57 
14 71 
10 8 1  

4 85 
2 87 
1 88 

H1STOGR4M FOR COLUMN 3 ( C A  P C 1  L 

3.0E-01 X X X  

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

L.OE 00 X X K X  

1.5E 00 X X X X K X X X X X X K X  

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

3.OE 00 X 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  

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

1.OE 0 1  K X X K  

PERCENT 
FREQ 

0.0 
2-15 
1 08 
2.15 
0.0 
3.23 
1.08 
8.60 
4.30 

12.90 
12.90 
12.90 
15.05 
10.75 

4.30 
2-15 
1-00 

PERCENT 
FREQ CUM 

0.0 
2.15 
3.23 
5.38 
5.38 
8-60 
9.68 
18-28 
22.58 
35.48 
48.39 
61.29 
76.34 
87 -10  
9 1 - 4 0  
93.55 
94.62 

ANALYTICAL 
G VALUES 
2 88 

2.15 





FREQUENCY TABLE FOR CULUPN 6 ( T I  PC1 I 

L I M I T S  
LOWER - UPPER 

1.BE-03- 2.bE-03 
2.6E-03- 3 . E - 0 3  
3.8E-03 - 5.6E-03 
5.6E-03 - 8.3E-03 
8.3E-03 - 1.2E-02 
1.2E-02 - 1.6E-02 
1.8E-02 - 2.6E-02 
2.bE-02 - 3.8f-02 
3.8E-02 - 5.6E-02 
5.bE-02 - B.3E-02 
8 . X - 0 2 -  1.2E-01 
I02E-O l  - 1.8E-01 
i.0E-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 .2E00  

FREP FREQ PERCENT 
CUM F R f  0 

0 0 0.0 
0 0 0.0 
1 1 1.08 
0 1 0.0 
0 1 0.0 
2 3 2.15 
0 3 0.0 
1 4 1 - 08 
0 4 0.0 
1 5 1.08 
3 8 3.23 
2 10 2-15 

12 22 12-90 
34 56 36-56 
17 7 3  18 -28  
1 3  86 13.98 

5 91 5.38 

PERCENT 
FREa cun 

0.0 
0.0 
1.08 
1.08 
L .OB 
3.23 
3.23 
4 - 3 0  
4.30 
5.38 
8 -60 

10.75 
23.66 
60.22 
70.49 
92.47 
97.85 

HISTOGRAM FOR COLUMN 4 1 TI PC1 I 

1.0E-01 X X X  

2-OE-01 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 K X X X X X X X X X X K X X K X X X X K 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  

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

I.OE 00 K K X X X  

ANILYTICAL 
6 T G VALUES 
0 0 2 9 1 

0.0 2.15 

M A X I M U M  = 1.00000E 00 
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FREQUENCY TABLE FOR COLUMN 5 I MN PPP I 

L I M I T S  FKEQ FREQ 
LOUER - UPPER CUR 

8.3E 00 - 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 0 0 
3.8E 0 1  - 5.6E 0 1  0 0 
5.6E 01 - B.3E Oi 2 2 
8.3E 01 - 1.2E 02 2 4 
1 - 2 E 0 2 -  1 .8E02  1 5 
1 . B E 0 2 -  2 .6E02 2 7 
2 . 6 E 0 2 -  3-8E 02 5 12 
3 . I E 0 2 -  5.6E 02 7 19 
5.6E 02 - 8.3E 02 8 2 7  
8 - 3 E 0 2 -  1.2E03 2 1  48 
1 . 2 E 0 3 -  1 - B E 0 3  37 85 
1.8E 03 - 2.6E 0 3  b 9 1  
2.6E 03 - 3.8E 0 3  0 91 
3.8E03- 5.bE03 2 9 3  

HISTOGRAM FOR COLUMN 5 1 MM P P ~  ) 

3.OE 02 X X X X X  

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
2.15 
2-15 
1.08 
2.15 
5-38 
7.5 3 
8.60 

22.58 
39.78 
6. 45 
0.0 
2.15 

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
2.15 
4.30 
5.38 
7.53 

12-90 
20.43 
29.03 
51.61 
91.40 
97.85 
97.85 

100.00 

5.DE 02 X X X X X X X X  

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

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

i.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  

Z.OE 0 3  X X X X X X  

M A X I M U M  = 5.00000E 03 

GEOMETRIC HEAM = 9.33628E 02 

G E O M E T R I C  D E V I A T I O N  = 2.22517E 0 0  



FREQUENCY TABLE FOR COLUMN b I bG PPI* I 

L I M I T S  FREQ FREU PERCENT 
LONER - UPPER cun FREG 

3.1E-01 - 5.6E-01 1 1 1.08 
5 - 6 E - 0 1  - 8.3E-01 0 1 0.0 
8 . 3 E - 0 1 -  1 . 2 E 0 0  1 2 1-08 
1.2E 0 0  - 1 - 8 E  00 4 6 4.30 
1.8E 00 - 2 - 6 E  0 0  0 6 0.0 
2 . 6 E 0 0 -  3.8E00 0 6 0.0 
3 . 8 E 0 0 -  5 . 6 E 0 0  0 b 0 . 0  
5.6E 00 - 8 o 3 E  00 1 7 1 - 08 

HISTOGRAM FOR COLUMN 6 t 4G PPH 1 

1.SE 00 X X X K  

M A X I M U M  = 7.OOOOOE 00 

G E O M E T R I C  MEAM = 1 .50781E 00 

PERt ENT 
FREQ cum 

1 .oa 
1.08 
2- 15 
6.45 
6.45 
6.45 
6 .45  
7.53 

GkOHf T R I G  D E V I A T I O N  = 2 . 2 0 3 2 9 E  0 0  
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G E O M E T R I C  MEAN = 2.lbZ45E 01 

G t O H E T R I C  DEVIATION = 2 .27572E 0 0  



FREUUENEY TABLE FOR COCUHk 10 I BA PPM 1 

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

1.6E 01  - 2.6E 0 1  0 0 0 . 0  
Z.6E 01 - 3.8E 01 0 0 0 - 0  
3.815 0 1  - 5.bE 0 1  1 1 1 .08  
5.6E 01 - 0.3E 01 2 3 2-15 
8.3E 01 - 1.2E 0 2  5 8 5 . 3 8  
L . 2 E 0 2 -  1 . 8 E 0 2  28 36 3 0 . 1 1  
l .8f  0 2 -  2.6E 0 2  4 4 0  4 - 3 0  
2-6E 0 2  - 3.8E 0 2  1 5  55 16 .13  
3 .8E  0 2  - 5.6E 0 2  6 61 6.45 
5.6E02- 8 . 3 E 0 2  B 69 8 . 6 0  
8 .3E  0 2  - 1.2E 0 3  3 72  3.23 
1 . 2 E 0 3 -  1 . 8 E 0 3  2 1 4  2 .15  
1 - 8 E 0 3 -  Z . b E 0 3  1 1 5  1 - 0 8  
2.bE 0 3  - 3 . 8 f  03 1 1 6  1 .05  

HISTOGRAM FOR COLUNM 10 1 BA PPM 1 

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

Z.OE 0 2  XKXX 

3.OE 0 2  XXXXXXXXXXXXXXXX 
W 
0 5.OE 0 2  XXXXXK 

7.OE 02 XXXXXXXKX 

1.OE 0 3  X X X  

1 .5E 0 3  XX 

MAXIMUM = 3 .00000E 03 

MINIMUM = 5 - 0 0 0 0 0 E  01 

GEOMETRIC MEAN = 2.61795E 02 

PERCENT 
FREQ cum 

0 . 0  
0 . 0  
1.08 
3.23 
8.60 

38.71 
43.01 
59-14 
65.59 
7 4 . 1 9  
77 - 4 2  
7 9 - 5 7  
8 0 . 6 5  
8 1 - 7 2  

ANALYTICAL 
B T G V4LUES 
0 0 0 76 

0 . 0  0.0 

GEOMf T R I C  O E V I A T I O N  = 2 . 2 9 1 9 7 E  00 





FREQUENCY TABLE FOR COLUWN 12 ( B I  PPP 1 

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

8 . 3 E 0 0 -  1 . 2 E O L  0 0 0.0 0.0 
1 . 2 ~  01 - 1 . e ~  0 1  o o 0 .0  0.0 
1.8E 0 1  - 2.6E 0 1  0 0 0.0  0.0 
2.6E 0 1  - 3.8E 01 1 1 1-08 1.08 

H I S T O G R A M  FOR COLUMN 1 2  I 01 PPM ) 

G E O M E T R I C  HEAN = 3.00000E 01 

ANALYTICAL 
T G VALUES 
0 0 1 

0.0 0 .0  

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



FREQUEkCY TABLE FOR COLUMN 13 1 CO PPH 1 

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

&NALYTIC&L 
N C H €3 T G VALUES 

93 0 0 0 0 0 0 
I*++* 0.0 0.0 0.0  

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

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

G E O M E T R I C  MEAN = 9 . 9 9 9 0 0 E  48  

G E O M E T R I C  UEVI&TION = 9 . 9 9 9 0 0 E  48 



FREOUENCY TABLE FOR COLUMN 1 4  1 €0 PPM 1 

L I M I T S  
LOUfR  - UPPER 

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

FREQ FREO PERCENT 
CUM FREP 

00 5 5 5.38 
0 0  4 9 4.30 
0 1  1 6  2 5  17.20 
01 1 5  40 16.13 
01 1 0  50 10.75 
0 1 8 58 8.60 
01 4 6 2  4 .30 
01 12 7 4  12-90  
02 1 7 5  1.08 

5.OE 00 X X X X X  

7.OE 00 X X X X  

1-OE 01  X X X X X K K X X X X X X X X X X  

1.5E 01 X X X X X X X X X K X X X W X X  

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

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

5.OE 01 X X X X  

7-OE 0 1  X X X X X X X X X X X X X  

MAXIMUM = 1.00000E 0 2  

MINIMUM = 5.00000E 0 0  

G E O M E l R I t  UEAN = 1.92193E 0 1  

PERCENT 
FREC CUM 

5.38 
9.68 

2 6 - 8 8  
43.01  
53.76 
62.37 
66-67 
7 9 - 5 7  
80.65 

R N A L Y T I C h L  
0 T G VALUES 
0 0 0 7 5  

0.0 0 - 0  

GEOMETRIC D E Y I A T I O N  = 2.25496E 00 
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FREQUENCY TABLE FOR COLUMN 16 ( CU PPM 1 

L I H I T S  FREQ FREQ 
IER - UPPER CUM 
0 0 -  5.bE00 4 4 
00 - 8.3E 00 3 7 
00 - 1.2E 0 1  3 10 
0 1  - 1.8E 01 10 20 
OI - 2.6E 0 1  7 27 
0 1 -  3 - B E 0 1  18 45 
0 1 -  5 . 6 f O I  11 56 
0 1  - 8.3E 0 1  11 67 
0 1 -  1 . 2€02  2 69 
0 2 -  1 . 8 ~ 0 2  5 74 
0 2 -  2 .6E02  1  75 
02 - 3.BE 02 4 79 
0 2  - 5.6E 02 1 80 

HISTOGRAM FOR COLUMN 15 ( CU PPH 1 

5,OE 00 X X K X  

7.OE 00 X X X  

1.OE 0 1  X X X  

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

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

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

1.5E 02 X X X X K  

3.OE 02 X X X X  

M I N  IHUA = 5.00000E 0 0  

G E O M E T R I C  MfhN = 3.60585E 0 1  

PERCENT 
FREO 

4.30 
3.23 
3.23 

10.75 
7.53 

19.35 
11.83 
11.83 

2.15 
5.38 
1-08 
4.30 
1.08 

PERCENT 
FREP CUM 

4 - 3 0  
7.53 

10.75 
21.51 
29.03 
48.39 
60-22  
12.04 
74. 19 
19-57 
80.65 
84.95 
86-02 

ANILYFICAL 
T G VALUES 
0 0 80 

0.0 0.0 

GEOMETRIC DEVIATION = 2.82858E 0 0  



FREQUENCY ThBLE FOR COLUHN 17 ( LA PPP 1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER cun FREQ 

1 . a ~  01  - 2 . 6 ~  01  4 4 4 - 3 0  
2-6E 01 - 3.8E 01 2 6 2.15 
3.8E 0 1  - 5.6E 0 1  1 7 1-08 
5-6E 01  - 8.3E 0 1  1 I3 1.08 
8-3E 0 1  - 1.2E 02 2 10 2.15 
1-2E 02 - - i . 8 E  02 0 10  0.0 
l . B E 0 2 -  Z .bE02  0 I 0  0.0 
2-6E 02 - 3.8E 02 1 11  1-08 

HISTOGRAM FOR COLUMN 17 1 LA PPM 

2.OE 01 X X X X  

GEOMETRIC MEAM = 4.49452E 01 

PERCENT 
FREQ CUM 

4 - 3 0  
6.45 
7.53 
8.60 

10.75 
10.75 
10.75 
11-83 

ANALYTICAL 
B T G VALUES 
0 0 0 11 

0.0 0-0 

GEOMETRIC OEVIATION = 2.45139E 00 



FREQUENCY TABLE FOR COLUMN 18 t HO 

L I M I T S  
LOWER - UPPER 

3 .8E  0 0  - 5.bE 
S.bE 00 - 8.3E 
8.3E 00 - 1.2E 
1 -2E  01 - 1-BE 
1.BE 01 - 2 .6E  
2 - 6 E  0 1  - 3.8E 
3 - 8 E  01  - 5 - 6 E  
5 - 6 E  01 - 8-3E 
R-3E 01  - 1 - 2 E  
1 -2E  0 2  - 1.8E 

FREQ FREQ 
cun 

0 0  2 2 
0 0  2 4 
01 1 5 
0 1 3 8 
01 1 9 
01 0 9 
0 1  1 10 
0 1 1 11 
0 2  0 1 1  
0 2  1 12 

HISTOGRAM FOR COLUMN 113 1 MO PPM I 

5.OE 00 XX 

7.OE 0 0  XX 

1.OE 0 1  X 

1.5E 0 1  X X X  

MAXIMUM = 1 . 5 0 0 0 0 E  02 

MINIMUM = 5 , 0 0 0 0 0 f  00 

GEOMETRIC HEAM = 1 . 6 5 8 8 2 E  0 1  

PPR 1 

PERCENT 
FREQ 

2 - 1 5  
2 . 1 5  
1-06 
3.23 
1.08 
0.0 
1 - 0 8  
1 08 
0.0 
1 - 0 8  

PERCEHT 
FREQ CUM 

2 .15  
4.30  
5-38 
8-60 
9-68 
9.68 

10.75 
11 .83  
11-83 
12 .90  

ANALYTICAL 
T G VALUES 
0 0 12 

0 .0  0 . 0  

GEOMETRIC D E V I A T I O N  = 2 . 9 4 4 0 8 E  0 0  
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FREQUEMCY TABLE FOR COLUMN 20 ! N I  PPM 1 

L I M I T S  FREP FREQ 
LONER - UPPER cum 

3.8E 0 0  - 5,bE 00 12 12 
S.6E 0 0  - B.3E 00 1 0  2 2  
8.3E 00 - 1-2E 0 1  8 30 
1.ZE 01 - 1-8E 0 1  1 2  4 2  
1.8E 0 1  - Z.6E 0 1  7 49 
2.6E 01 - 3.8E 01 1 4  63 
3 .8E  0 1  - 5.6E 0 1  5 68 
5.6E 0 1  - 8.3E 0 1  6 74 
8 .3E  0 1  - 1.2E 0 2  2 76 
1 . 2 E 0 2 -  1 . 8 E 0 2  3 79 
1 . B E 0 2 -  2 . 6 E 0 2  1 80 

HISTOGRAM FOR COLUMN 20 4 t4I PPH 1 

5 .OE 00 XXXXXXXXXXXXX 

7.OE 0 0  XXXXXXXXXXX 

1.OE 0 1  XXXXXXXXX 

1.5E 0 1  XXXXXXXXXXXXX 

2-OE 01 XXXKKXXX 

3.OE 01  XXXIXXXXXXXXXXX 

5.OE 01 XXXXX 

7.OE 0 1  XXXXXX 

1.5E 02 XXX 

GEOMETRIC MEAN = L.83721E 0 1  

PERCENT 
FREQ 
12.90 
10.75 

8.60 
12.90 

7-53 
15.05 

5.38 
6.45 
2.15 
3.23 
1 -08  

PERCENT 
FREQ CUM 

1 2 - 9 0  
23-66 
3 2 - 2 6  
45-  16 
52-69  
67.74 
73.12 
79.57 
8 1 - 7 2  
8 4 - 9 5  
86.02 

ANALYTICAL 
T G VALUES 
0 0 8 0  

0.0 0 . 0  

GEOMETRIC OEVIATION = 2.682bOE 00 



FREQUENCY TABLE FOR COLUMN 2 1  t PB PPM 1 

L I M I T S  FIEQ FREQ PERCENT 
YER - UPPER CUM FREQ 

00 - 1.2E 01 8 8 8-60 
01 - 1.8E 0 1  8 16 8.60 
01  - 2.6E 0 1  2 18 21 15 
0 1  - 3.0E Oi 3 2 1  3 -23  
0 1  - 5.6E 0 1  2 23 2.15 
01 - 8.3E 0 1  1 24 1.08 
01 - 1-2E 02 1 2 5  1.08 
0 2 -  1 .0E02  0 2 5  0.0 
0 2 -  2 - 6 E 0 2  0 25 0.0 
02 - 3.8E 02 0 25 0.0 
0 2 -  5 .6E02 0 25 0.0 
02 - 8.3E 02 0 25 0.0 
0 2 -  1 . 2 E 0 3  0 25 0.0 
03 - 1-BE 03 1 2 6  10 08 

H I S T O G R A M  FOR COLUMN 2  1 l PB PPH 1 

100E 01 X X X X X X X X X  

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

3.0f 01 X X X  

PERCENT 
FREO CUM 

8-60  
17-20 
19.35 
22.58 
24.73 
25.81 
26.68 
26.68 
26.88 
26-88 
26.88 
26-88 
26.88 
27-96 

ANAtYT ICAL 
T 6 VALUES 
0 0 26 

0.0 0.0 







FREQUENCY TABLE FOR COLUMN 23 1 St PPM 1 

L I M I T S  FREQ FREP 
LOWER - UPPER CUW 

3 . 8 E 0 0 -  5 . 6 E 0 0  3 3 
5 .6E 00 - B.3E 0 0  5 B 
8 - 3 €  00 - i.2E 01 8 16 
i - 2 E  0 1  - 1 . B E  0 1  22 3 8  
1 - 8 E  0 1  - 2.bE 0 1  12 5 0  
2.bE 0 1  - 3.BE 01  25 75 
3 - 8 E  01 - 5.6E 01 7 82 
5 - 6 E  0 1  - 8 .3E  0 1  2 84 

PERCENT 
FREQ 

3 - 2 3  
5.38 
8 . 6 0  

23.66 
1 2 . 9 0  
2 6 . 8 8  

7-53 
2.15 

7.OE 00 XXXXX 

L.OE 01 XKXXXXXXX 

2.OE 0 1  XXXXXXXXXXKXX 

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

5,OE 01 XIXXXXXX 

GEOHETRIC MEAN = 1 . 9 4 7 6 6 E  0 1  

PERCENT 
FREQ CUM 

3.23 
8.60 

17-20 
40.85 
53.76 
80.65 
8 8 - 1 7  
90 .32  

AWbLYTICAL 
T G VALUES 

GEOMETRIC D E V I A T I O N  = 1 , 8 2 4 5 4 E  0 0  
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FREQUENCY TABLE FOR COLUMN 25 ( SR PPC 1 

L I M I T S  
LOWER - UPPER 

8.3E 0 1  - 1.2E 
1.2E 0 2  - 1.8E 
1.8E 0 2  - 2.6E 
2.bE 0 2  - 3.8E 
308E 0 2  - 5.6E 
5.6E 0 2  - 8.3E 
8 . 3 E 0 2 -  1.2E 
1.2E 03 - 1.8E 

FREQ FREQ PERCENT 
CUM FREQ 

0 2  11  11 12.09 
0 2  6 1 7  6.59 
0 2  9 2 6  9 - 8 9  
0 2  28 5 4  30.77 
0 2  10 6 4  10.99 
0 2  4 60  4.40 
03 2 70 2.20 
03 1 71 1-10 

HISTOGRAM FOR COLUMN 2 5  ( SR PPH I 

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

1.5E 02 X X X X X X X  

2.OE 02 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 I X X X X X X X X X X K X X X X X X X K  

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

7.OE 0 2  X X X X  

MAXIMUM = 1.50000E 03 

GEOMETRIC MEAN = 2.70386E 0 2  

PERCENT 
FREQ CUM 

12.09 
16.68 
28.57 
59.34 
70.33 
74.73 
76.92 
78.02 

ANALYTICAL 
T G VALUES 
0 0 71 
0.0 0.0 

GEOMETRIC D E V I A T I O N  = 1.87881E 00 



FREQUENCY TABLE FOR COLUMN 26  f V PPH I 

L I M I T S  
LOWER - UPP 

8.3E 00 - 
1.2E Ol - 
1 - 8 E  01 - 
2.6E Ol - 
3.8E 01 - 
5.6E 01 - 
8 - 3 E  01 - 
L.ZE 0 2  - 
L.8E 0 2  - 
2.6E 0 2  - 
3.8E 02 - 
5.6E 0 2  - 
0.3E 0 2  - 

FREQ FREG PERCENT 
E R  CUR FREQ 
1.2E 01 0 0 0.0 
1.8E 0 1  3 3 3 - 2 3  
2.6E 0 1  4 7 4 . 3 0  
3.8E 0 1  3 1 0  3 - 2 3  
5.6E 0 1  4 14 4.30 
8.3E 0 1  5 1 9  5.38  
1.2E 0 2  6 2 7  8.60 
1.8E02 2 0  5 5  30.11 
2.6E 0 2  9 64 9.68 
3 . 8 E 0 2  2 0  8 4  2 1 . 5 1  
5.6E 0 2  b 90 6.45 
8.3E 0 2  1 91 1.08 
1.2E 03 2 93 2.15 

HISTOGRAM FOR COLUMN 2 6  ( V PPM 1 

1.5E 01 X X X  

2.OE 0 1  X X X K  

3.OE 01 X X X  

5.0E 01 K X X X  

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

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

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

GEOMETRIC WEaN = 1.46438E 0 2  

PEACERT 
FREQ CUM 

0.0 
3 - 2 3  
7.53 

10.75 
15-05 
20.43  
29.03 
59.14 
68.82 
90.32 
96.77 
97.85 

100.00 

ANALYTLCAL 
T G VALUES 
0 0 9 3  

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 2.50424E 0 0  
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FREQUENCY TABLE FOR COLUMN 30 t LR PPC I 

L 
LOWER 

6.3E 00 

I n  I T S  FREQ FREQ PERCENT - UPPER CUM FREO 
- 1.2E 0 1  0 0  0 . 0  

01 - k.BE 0 1  0 0  0.0 
01 - 2.6E 01  1 1 1 .08  
0 1 -  3 . 8 E 0 1  I 1  12 11.83 
0 1  - 5.6E 0 1  1 6  2 8  17.20 
01 - 8.3E 0 1  4 3  7 1  46.24 
01 - 1.ZE 02 7 78 7.53 
0 2 -  1 . 8 E 0 2  5 I13 5.38 
0 2 -  2 . 6 E 0 2  1 8 4  1 - 0 6  
02 - 3.8E 0 2  2 8 6  2.15 

PERCENT 
FREP CU* 

0.0 
0.0 
1.08 

1 2 . 9 0  
30.11 
76.34 
83.87 
89.25 
90 .32  
92.47 

HISTOGRAM FOR COLUMN 30 t Z R  PPH 1 

3.OE 0 1  KXXXXXXXKXXX 

5.OE 0 1  KXXXXXXKXXXXXXXXX 

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

1.OE 02 XXXXXXKX 

i .5E 02 XXXXX 

MAXIMUM = 3.00000E 02 

MINIMUM = 2 . 0 0 0 0 0 E  0 1  

GEOMETRIC MEAN = 6.55183E 0 1  

ANALYTICAL 
T G VlLUES 
0 0 86 

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 1 . 6 2 5 0 4 E  00 
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SB PPH 
sc P p n  
SN PPH 
SR PPk 

V PPH 
W PPM 
Y PPM 

LN PPM 
LH PPM 
AV PPM 

93 NOT DETECTEOt LESS THAN, 
9 NOT OETECTFO* LESS THAN* 

93 NCT OETECTEOt LESS THAN* 
2 0  NCT OETECTED* LESS THAN, 
93 SAHPLES AND 93 4NALYT 
93 NOT DETECTED* LESS T H h N t  
10 NOT OETECIEO* LESS TWIN*  
88  NOT DETECTED* LESS THAN* 

7 N O T  D E T E C T E D *  LESS THAN* 
88 NOT DETECTED, LESS THAN, 

OR TRACE VALUES. 
OR T R M E  VALUES. 
OR TRACE VALUES- 
OR TRhCE VALUES. 
ICbL VALUES- 

OR TRACE VALUES, 
QR TRACE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES. 

0 REPORTED VALUES. WO COM?UT&flONS. 
8 4  REPORTED VALUES, 

0 REPORTED VALUES- NO CO#PLTATIONS. 
73 REPORTED VALUES. 

0 REPORTEO VALUES. NO COMPUTATIONS. 
8 3  REPORTEO VALUES. 

5 REPORTED VlLUES. NO COMPUTATIONS. 
06 REPORTED VALUES. 

5 REPORTED VALUES. NO COMPUFATIONS. 
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CRAIG 8 -3  S T R E A M  SEDIMENTS 

ShAPLk 
A c t 9 1 1  
ACE929 
ACL8tll 
ACLildO 
ACL98 1 
ACEd33 
&Ci-998 
At1997 
ALL882 
ALL883 
ACL884 
ACL885 
ACL886 
&CL 844 
hCL BE 7 
ALL886 
ACL889 
ACL 890 
ACL89 1 
ACF892 
hCL836 
ALL837 
ACL80 3 
~ c ~ a 3 3  
ACE832 
hCE9C9 
ACE908 
ACL835 
ACL 834 
ACL44 3 
ACL442 
ACL448 
A t 1 4 4 1  
ACE91 3 
ACE9lO 
ACL 832 
ACL 8 30  
Ac t449  
ACL450 
Ac t444  
ACLdOl 
ACL802 
ACL84 1 
ACL437 
ACL438 
A C E 8 7 6  
ACE880 
ACE882 
ACE87 7 
A C L 9 9 2  

AU PPM 
0.02COL 
O.02OOt 
0.02001. 
0.04GOL 
0.0400L 
0.02OOt 
O.UZOO1 
O.02OOL 
0.0200C 
0.02OOL 
0. OZOOL 
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
O.ObO0 
0.0200L 
0.0400L 
0.0ZOOL 
0.0400L 
0,0200L 
0.0200L 
0. UZOOL 
0.0200L 
0.0200L 
0.0400L 
0.0200L 
O.OZOOL 
0.1 OOOL 
0 ,  iOOOL 
0.1000 
0.020OL 
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0.0200L 
0. OZOOL 
0.0200L 
0.0200L 
0.02OOL 
0.10OOL 
0.0200L 
0.0200L 
0.10OOL 
0.0400L 



SAMPLE 
ACL9 4 3  
A C E 8 8 3  
A C E 8 8 9  
ACE878  
A C E 8 8 1  
A C E b i i 4  
b C E 8 7 Y  

PIG P C 1  
l*SCOO 
3.0000 
1.5COO 
3.0000 
1.5000 
3 . 0 0 0 0  
3.0000 

C h  P C T  
0.5000 
0.7000 
0 .1000 
1.5000 
0 . iooo 
0.7000 
1.0000 

CRdIG 8-3 S T R E A M  S E D I H E H T S  

T I  PCT 
0.5000 
0.1000 
0.5000 
0.7000 
0.5000 
0 ~ 7 0 0 0  
0.7000 

Wk PPM 
300.COOO 

1500.0000 
500.0000 

1500.0000 
5000.0000 
1000.0000 
150'0.0000 

AG PPW A S  PPH 
0.0 L 0.0 H 
0.0 N 0.0 N 
0.0 t 0.C H 
0.0 N 0.0 I 
0.0 N 0.0 N 
0.0 L 0.0 N 
0.0 N 0.0 N 

AU PPM 
0.0 N 
0.0 Fi 
0.0  N 
0.0 H 
0.0 H 
0.0 M 
0.0 11 

El PPP 
30.G000 
10. OOCO 
50.0000 
10.CO00 
10.0000 
30.0000 
2 0 - G O C O  

84 PPM 
2000.C000 

150.0000 
1500.0000 

2 0 0 ~ 0 0 0 0  
500-OCOO 

1500 .OOOO 
150.0COO 
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F*EPUEUCY TABLE FOR COLllHFl 7 I AS PPP 1 

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

ANALYTICAL 
N L H 8 1 G VALUES 

107 0 0 0 0 0 0 
*kt** 0.0 0.0  0.0 

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

GEOMETRIC MEAN = 9 .Y9900E 4 H  

GEOMETRIC DfVI4TION = 9 . 9 9 9 0 0 E  48 





FRE0UE;qCY T A M E  FOR COLU94 9 ! 6 PPR 1 

L [HITS FREQ FREP PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREC CUM 

8.3E 00 - 1.2f 01  2 5  2 5  23.36 23.36 
1.2E 01 - 1.8E 0i 2 3  4 8  ZL.50 44.86 
1.UE 01 - 2.6E 01 14 62 13.08 57.94 
2.6E 0 1  - 3.8E 01 2 4  86 2 2 - 4 3  80.37 
3 . B E  01 - 5.6E 01 9 9 5  8 .41  88-79 

HISTUGRAM FOR COLUMY 9 t A PPM 1 

1 .5E 01 X X X K X X K X X X I X W X X X X X X X X  

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

3.0t 01 X X X X X X X X X X X X X X X X X X X X J X  

5.0E 01 X X X X X X K X  

A N A L Y T I C A L  
0 T G VALUES 
0 0 0 95 

0.0  0 .0  

4 GEOMETRIC MEAN = 1 . 8 7 8 1 9 E  01 
Q, 

G E O M E T R I C  D k V I A T I O N  1. bT566E 00 



F X t G U E Y C Y  TABLE  FOR COLUMN 1 0  ! Bb PPH 1 

L I M I T S  FHEB FREQ PERCENT 
LOWER - UPPER CUP FREQ 

1.8E 0 1  - 2.bE 0 1  0 0 0.0 
2.SE 0 1  - 3.BE 01 0 0 0.0 
3 . B E  0 1  - 5.6E 01 0 0 0.0 
S.6E 0 1  - 8.3E 0 1  2 2 1.87 
8 . 3 E  01 - 1.2E 0 2  5 5 2.80 
1 . 2 E 0 2 -  1 . 0 t 0 2  2 5  3 0  23.36 
l . a E 0 2 -  2.6E 0 2  7 37 6-54 
2 . 6 E O 2 -  3 . 8 E 0 2  3 7  74 34.58 
3.8E 02 - 5.6E 0 2  b 80 5.61 
5 . 6 E O 2 -  8 . 3 € 0 2  18 9 8  1 6 - 8 2  
3.3k 0 2  - 1.2E 03 3 101 2 - 8 0  
1.ZE 03 - 1.8E 0 3  3 104 2.80 
1.BE 03 - Z.bE 03 2 106 1.87 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
1.87 
4.67 

28.04 
34 .58  
69.16 
74.77 
9 1.59 
94.39 
97.20 
99.07 

HlSTOGRAR FOR COLUMN 10 ! RA PPM I 

1.OE 0 2  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  

2.OE 02 X X K X X X X  

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

5.OE 0 2  X X X X X X  

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

1.0E 03 X X X  

1.5E 03 X X X  

M I N I M U M  = 7.OOOOOE 01 





FREUUE.qCY T A B L E  FOR COLkIMN 12 I B I  PPlr I 

L I M I T S  FREQ F R E Q  PERCENT PERCENT 
L C U E ~  - UPPEA CUH FREP FAEQ CUM 

ANALYTICAL 
f4 L H B T G VALUES 

101  0 0 0 0 0 0 **+** 0.0 0.0 0.0 

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

GEOMETRIC D E V I A T I O N  = 9.99900E 48 
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FREUUEYCY TABLE FUR COLUMN 17 I L b  PPM 1 

L I M I T S  
LUHER - UPPER 

1 . M E O L -  2.bE 
2.6E O L  - 3 - 8 E  
3.8E 01 - 5.6E 
5.6E 01 - 8 - 3 E  
8.3E 01 - 1-2f 
l.2k 0 2  - 1.8E 

FREQ FREQ 
cum 

01 4 4 
0 1 1 5 
0 1 0 5 
0 1 0 5 
02 0 5 
02 1 6 

H I S T O G R A M  FOR COLUMN 17  i L A  PPM 1 

MAXIMUM = 1.50000E 02 

R I N I M U K  = 2 . 0 0 0 0 0 E  0 1  

GEOMETRIC MEAN = 2 - 9 9 3 7 8 E  01 

PERCENT 
FREQ 

3 . 7 4  
0.9 3 
0.0 
0.0 
0.0 
0.93 

PERCENT 
FREU CUM 

3.74 
4 - 6 7  
4.67 
4.67 
4 .67  
5.61 

ANALYTICAL 
G VALUES 
0 6 

0.0  

GEOMETRIC D E V I A T I O N  = 2 . 2 3 0 0 5 E  00 
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FKEQUtNCY T A B L E  FOR COLUMN 1 9  ( NB PPM 1 

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

8 . 3 t  OU - 1.2E 01 68 68  6 3 . 5 5  63 .55  
1 . 2 t 0 1 -  1 . 8 E 0 1  13 8 1  1 2 . 1 5  75.70 
1.8E 0 1  - 2.6E 0 1  1 8 2  0.93 76.64 

H I S T O G R A M  FOR COLUMY 19 I NB PPW I 

1.OE 0 1  X X X X X X K 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 R X X X X X X X X X X X X X X X X X X X X K  

G t O A E T R I C  D E V I A T I O N  = 1.17BbBE 0 0  

hNILYr I C A L  
R T G VALUES 
0 0 0 8 2  

0.0 0.0 





FKEQUtNCY TABLE FOR COLUMN 2 1  I PB PPC I 

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

8 . i E  00 - 1.ZE 01 27 2 7  
1 . Z E  01 - 1.8E 01 21 48 
1 .9E  01 - 2.6E 01 12 6 0  
2.6E 01 - 3.8E 01 8 6 8  
3 . B E  0 1  - 5 - 6 E  0 1  0 6 8  
5.6E 01  - 8.3E 01 3 7 1  
8.3E 01 - 1.2E 0 2  0 71 
1.2E 0 2  - 1 .BE 02 0 71 
1.8f 02 - 2.6E 02 0 71 
2 . 6 ~ 0 2 -  ~ ~ € 0 2  1 7 2  

PERCENT 
FHEU 
25.2 3 
19-63 
11.21 

7 -48  
0.0 
2 .80  
0.0 
0.0 
0.0 
0.93 

H I S T O G R A M  FOR COLUMN 2 1  ( PI3 PPM I 

1  .Of 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  

1 . 5 E  01 X X X X X X K X X X X X X X X X X X X X  

7.OE 01 X X X  

M A X I M U M  = 3.00000E 02 

M I N I M U M  = 1.00000E 0 1  

G E O M E T R I C  MEAN = 1 .62280E 01 

PERCENT 
FREQ CUM 

25.23 
44.86 
5 6 . 0 7  
63.55  
63.55 
66.35 
66.36 
66.36 
66-36 
67.29 
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FREQUENCY T d 3 t E  FUR COLUMN 2 5  ! 58 PPH I 

L I M I T S  
LIIWEH - UPPER 

8.3E 01 - 1 . 2 E  
1.2E 02 - 1.8E 
1 - 8 6  0 2  - 2.6E 
2.6E 02 - 3.8E 
3.8E 02 - 5.6E 
5.bE 02 - 8 . 3 E  

FREQ FREO PERCENT 
cum FREO 

0 2  2 1  2 1  1 9 . 6 3  
0 2  2 9  5 0  27 -10  
02 2 5  75 2 3 . 3 6  
0 2  21 96 L9.63 
02 1 97 0.93 
02 1 98 0-93 

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

3 . O E  0 2  X X X X X X X X X X X X X X X X X X X X  

GEOMETRIC M E A q  = 1.76560E 02 

PERCENT 
FREQ CUM 

19.63 
46.73 
70.09 
89-72 
90.65 
91.59 

A N A L Y T I C A L  
T G VALUES 
0 0 98 

0.0  0.0 

GEOMETRIC D E V I A T I O N  = 1.51654E 00 
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FREQUENCY ThBLE FOR CCLUMN 28 ! Y PPW b 

L I M I T S  FREP 
LONER - UPPER 

8.3500- 1 .2E01  1 4  
L.2E 01 - 1.8E 0 1  4 0  
1.8t 0 1  - 2.bE 01 36 
2.6E 0 1  - 3.8E 0 1  13  
3 . E E  01 - 5.6E 01 1 
5.6E 0 1  - 8.3E 01  2 
8.3E 01 - 1.2E 0 2  0 
1.2E 0 2  - 1.8E 02 1 

F RE Q 
cun 
14 
54 
90 

103 
104 
106 
101 
107 

PERCENT 
F R E Q  
1z.0u 
37.38 
3 3 . 6 4  
12.15  

0.93 
1.87 
0.0 
0.93 

PERCEMT 
FREP CUM 

13-08 
50.47 
84.11 
96.26 
97.20 
99.01 
99.07 

100.00 

HISTOGRAM FOR COLUMN 2 8  ! Y PPW 1 

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

1.5E 0 1  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  

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 K X X X X K X X X  

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

M I N I M U M  = 1.00OOOE 0 1  

GEOMETRIC MEAN = 1 . 8 1 2 9 7 E  01 

A N A L Y T I C A L  
6 T G V A L U E S  
0 0 0 107 

0.0 0.0 



FREFUE,'uCY T A B L E  FUR CLILUMY 29 ( ZW PPP I 

L I M I T S  FQEO FREQ P E R C E N T  
LONER - UPPER CUM FRE67 

1 . 0 t  02 - 2.6E 0 2  6 6 5.61  
2.6E 0 2  - 3.8E 62 6 12 5 .61  
3.8E 0 2  - 5.6E 0 2  0 12 0.0 
5 - b E O 2 -  R.3E02 3 15 2.80 
8 . 3 t 0 2 -  1.2E03 1 1 6  0.93 
1 . 2 f 0 3 -  1 . 8 E 0 3  0 1 6  0.0 
1 . B E  0 3  - 2.bE 03 0 1 6  0.0 
2.6E 0 3  - 3.8E 03  0 16 0.0 
3.8k 0 3  - 5.6E 03  1 17  0.93 

H I S T O G R A M  FOR COLUMN 2 9  I LN PPM 

2.0f 02 X X I X X X  

7.OE 02 X X X  

MAXICUM = 5.OOOOOE 03 

GEOPETHIC MEAN = 3 . 8 2 4 1 4 E  02 

PERCENT 
FREC CUM 

5.61 
1 1 - 2 1  
11 .21  
1 4 - 0 2  
14.95 
14.95 
14.95 
14.95 
15.89  

ANALVTIChL 
G VALUES 
0 17 

0.0 

GtOMETHIC D E V I A T I O N  = 2.33494E 00 
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A470 S T A T I S T I C A L  SUMMARY D A T E  4/24/70 

A N A L Y T  ICdL 
V A L U E S  

F t  P C 1  
MG PCT 
C 4  P C T  
T I  P c r  
MN PPM 
AG PPM 
A S  PPM 
A l l  PPM 

0 PPP 
tll PPM 
B E  PPM 
d l  PPM 
CD PPM 
L O  PPM 
CR PPM 
CU PPM 
L A  PPM 
MO P F M  
NB PPM 
EII PPM 
P B  PPM 
S B  P P n  
SC P P H  
SN PPM 
SR PPM 

v P P M  
U P P H  
Y P P H  

,g ZH PPH 
Z R  PPM 
&U PPM 

ELEMENT 
F E  PCT 
MG P C 1  
L A  Per 
TI P C T  
HN PPM 
&C; PPM 
AS P P H  
AU PPM 

6 P P M  
Bh PPH 
B E  PPM 
B l  P P H  
GD PPM 
CO PPH 
CR P P M  
CU PPM 
L A  P P H  
MO P P M  
rdB P P Y  
X I  P P H  
PB P P M  

G E O M E T R I C  G E U M E T R I C  
H E A N  D E V I A T I O N  ******+* ****** 
2.142203 1.56 
0.920145 1.51 ******** ****+* 

+******* ****** 
******** * ****+ 
******** ****** 
**+***** ****** 

16.548950 1.84 
303.270264 2.17 

0.343001 2.27 
******** ****** 
******** ****** 

22.432175 1.79 
85.169312 1.89 
41.421326 1.89 

***+**** ****** 
1.437507 2.87 
9.803146 1.25 

35.439041 1.66 
10.9Ub3i9 2.20 

REMARKS 
1 GREATER T H A N  VALUES. NO C O M P U T A T I O N S -  

107 S A P P L E S  AND 107 A N d L Y T I C A L  VALUES.  
1 0 7  S A M P L E S  AND 107 h N A L Y T l C A L  VALUES.  

2 GREATER T H A N  V I C U E S .  NO CONPUTATIONS.  
6 GREATER T H A N  VALUES. NO CO#PUTATIONS.  

103 NOT D E T E C T E O v  L E S S  THANv OR TRACE VALUES.  
107 NOT DETECTEO.  L E S S  T F A N *  OR T R A C E  VALUES.  
107 NOT D E T E C T E O q  L E S S  THAN, OR TRACE VALUES.  
12 NOT D E T E C T E D *  LESS THAW, OR T R d C E  VALUES.  
1 NOT D E T E C T E D *  L E S S  T H A N *  OR TRACE VALUES.  

91 NOT UETECTED,  L E S S  T H A N *  OR T R A C E  VALUES.  
107 NOT DETECTED, LESS THAN, OR r u a t E  VALUES. 
106 NOT D E T E C T E D *  L E S S  T H A N *  OR T R A C E  VALUES.  

2 NOT D E T E C T E D ,  L E S S  T H A N *  OR T R I C E  V A L U E S -  
107 SAMPLES AND 1 0 7  A N b L Y T I C A L  VALUES.  
107 S A M P L E S  &NO 107 A N A L Y T I C A L  VALUES.  
101 NOT DETECTEDV L E S S  T H A N *  OR TRACE VALUES.  

88 NOT O E T E C T E D *  L E S S  THAN, OR T R A C E  VALUES.  
25 NOT D E T E C T E D ,  L E S S  Ti 'AN* OR TRACE VALUES.  

107 S b M P L E S  AND 107  A N A L Y T I C A L  V 4 L U E S .  
35 NOT D E T E C T E D *  L E S S  T H A N *  OR T R A C E  VALUES.  

REPORTED 
REPORTED 
REPORTED 
REPORTED 
REPORTED 
REPORTED 
REPORTED 
REPORTED 
REPORTEO 

VALUES.  NO CCPPUTATIONS.  
VALUES. MG COMPUTATIONS.  
VALUES, NC CCWPUTLTIONS.  
VALUES, 
VALUES. 
V I L U E S .  
VALUES. HO C O M P U T A T I O N S -  
VALUES. N O  C O H P U T A T I O R S .  
V A L U E S -  

6 REPORTED VALUES. HO C O H P L T A T I O N S -  
1 4  REPORTED VALUES. 
82 REPCRTEP VALUES. 

72 REPORTED VALUES. 



5 8  PPb! 
SC PPM 
SN PPM 
5 R  PPM 

V PPM 
'W PPM 
Y PPM 

21.1 PPI4 
LH PPM 
AU P P H  

107 k O T  DETECTEOt 
1 0 7  SlMPLES AND 
107 NOT DETECTED, 

9 t ioT DETECTED, 
1 0 7  SAMPLES AND 
107 N O T  OETECTEOq 
1 0 7  SAMPLES AND 
90 NOT OETECTEOt 
1 NOT DETECTEOq 

97 HOT DETECTED, 

LESS TbAN*  OR TRhCE VALUES. C REPORTED VALbES- NO COCPUTATIONS. 
1 0 7  ANALYTICAL VALUES. 
LESS THAHt OR TRhCE VALUES. C REPORTED VALUES. NO COMPUTATIONS. 
LESS THAN, OR TRACE VALUES. 98 REPORTED VALUES- 
1 0 7  AMbLYTlCAL VALUES. 
L E S S  THAN. OR TRACE VALUES. 0 REPORTED VhLUES. NO COCPUTATIOWS* 
1 0 7  ANALYTICAL VALUES. 
LESS THAN+ OR TRhGE VALUES. 17 REPORTED VALUES* NO COMPUTATIONS* 
LESS THAN- OR TRACE VALUES* 106 REPORTED YALUES. 
LESS THAN* OR TRACE VALUES. B REPORTED VALUESI &O COMPUTbTIONS- 


