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INTRODUCTION 

C 

Ana ly t i ca l  data f o r  138 rock and 7 1  stream-sediment: samples from 
the Sumdum A-3, 1:63,360 scale quadrangle a r e  presented i n  t h i s  r e p o r t ,  
t oge the r  wi th  a s t a t i s t i c a l  t rea tment  of t h e  data .  The samples were 
collected i n  1969 as p a r t  of the Heavy Metals Program of t h e  U.S. 
Geological  Survey. 

The most comprehensive d i s cus s ion  of t h e  geology of t h e  s tudy  a r e a  
is  a r e p o r t  by A. F .  Buddington and Theodore Chapin (1929). Known 
m e t a l l i f e r o u s  l odes  of t h e  a r e a  a r e  descr ibed  and a d d i t i o n a l  r e f e r ences  
t o  s p e c i f i c  areas are g iven  by Berg and Cobb (1967). Addit ional  data 
i s  g iven  i n  r e p o r t s  by Herbert  and Race (1964) and Alaska Department of 
Mines (1950). Supplemental pub l i ca t i ons  are being prepared on the  
g e n e r a l  geology and minera l  occurrences of t h e  s tudy a r ea .  

Procedures and t reatment  of d a t a  

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

Rock samples a r e  p r imar i l y  grab samples from mineral. occurrences 
and outcrops .  They were chosen f o r  a n a l y s i s  t o  provide d a t a  on back- 
ground, because they were i n  the a r e a  of minera l  occurrences o r  stream- 
sediment anomalies,  because they were s t r o n g l y  i r o n  s t a i n e d ,  o r  con- 
t a ined  v i s i b l e  s u l f i d e s .  

Stream-sediment samples were gene ra l l y  c o l l e c t e d  from t h e  a c t i v e  
. st ream 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 t h e  minus 80 mesh 
f r a c t i o n  analyzed. Stream-sediment samples were d r i e d ,  s i eved ,  and t h e  
minus 80 mesh f r a c t i o n  analyzed. The minus 80 mesh f r a c t i o n s  of t h e  



samples were analyzed f o r  30 elements by t h e  s ix - s t ep  s emiquan t i t a t i ve  
spec t rographic  method and f o r  gold by t h e  atomic absorp t ion  method.l/  

The spec t rographic  ana lyses  were r epo r t ed  i n  percentage (pc t  ) o r  
 part^ 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  is 
approximately p l u s  100 percent  o r  minus 50 percent .  Analyses f o r  gold 
by t h e  atomic abso rp t ion  method are a c c u r a t e  t o  f 100 percent .  Minimum 
limits of de te rmina t ion  f o r  each element are givGn on page 7 .  Semi- 
q u a n t i t a t i v e  spec t rographic  ana lyses  were done by K. 3 ,  Curry and atomic 
absorption ana lyses  were done by R. L. M i l l e r ,  R.  B. T r 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  given i n  t a b l e  1 and rock sample 
ana lyses  a r e  t abu la t ed  i n  t a b l e  2 and stream-sediment ana lyses  are 
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 the 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 is designed 
p r imar i l y  f o r  summarizing and t a b u l a t i n g  geochemical data--especial ly  
d a t a  from semiquan t i t a t i ve  spec t rographic  analyses (commonly r e f e r r e d  
t o  as s ix-s tep  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  data, (b) 
histograms and cumulative frequency d i s t r i b u t i o n s  f o r  a l l  elements except 
tungs ten ,  and ( c )  a s t a t i s t i c a l  summary which inc ludes  geometric means 
and geometr ic  dev i a t i ons .  

l /*nalyses f o r  29 elements by semiquan t i t a t i ve  ana lyses  and f o r  gold by 
atomic abso rp t ion  a r e  g iven  in t h e  t a b l e s .  Semiquant i ta t ive  ana lyses  
f o r  gold are omit ted.  



Table 1.--Deecription of rock, v e i n ,  and a l t e r e d  zone samples from t h e  
Sumdum A-3 quadrangle.  ( A l l  samples a r e  of r e p r e s e n t a t i v e  
ma te 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 the accompanying map, Plate 1. 

Sample No, Lab. No. Sample Desc r ip t i on  

B i o t i t e  hornblende qua r t z  d i o r i t e  
B io t i t e  s c h i s t  
Biotite g r a n o d i o r i t e  
I ron-stained qua r t z  v e i n  
Pegmatite 
I ran-s ta ined  migmatite 
B i o t i t e  hornblende qua r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
P y r r h o t i t e  bear ing  b i o t i t e  gne i s s  
Pegmatite 
B i o t i t e  hornblende t o n a l i t e  gne i s s  
B i o t i t e  hornblende t o n a l i t e  gne i s s  
B i o t i t e  hornblende qua r t z  d i o r i t e  
B i o t i t e  hornblende qua r t z  d i o r i t e  
B i o t i t e  hornblende qua r t z  d i o r i t e  
B i o t i t e  hornblende quar tz  d i o r i t e  * 
B i o t i t e  hornblende adame l l i t e  

, B i o t i t e  hornblende t o n a l i t e  gne i s s  
B i o t i t e  f e l d s p a r  s c h i s t  
A p l i t e  d ike  
F o l i a t e d  biotite hornblende q u a r t z  d i o r i t e  
F o l i a t e d  b i o t i t e  hornblende qua r t z  d i o r i t e  
B i o t i t e  qua r t z  gne i s s  
I ron-stained b i o t i t e  q u a r t z i t e  
I ron-stained b i o t i t e  quar tz  s k h i s t  
I ron-stained b i o t i t e  quar tz  s c h i s t  
B i o t i t e  quar tz  d i o r t t e  
P y r i t e  biotite f e l d s p a r  qua r t z  g n e i s s  
P y r i t e  b i o t i t e  fe ldspar  quartz g n e i s s  
Quartz v e i n  
Biotite hornblende qua r t z  d i o r i t e  
Quartz v e i n  
Pyritic qua r t z  v e i n  
B i o t i t e  qua r t z  rnonzonite dike 
Hornblende b i o t i t e  qua r t z  d i o r i t e  
Hornblende b i o t i t e  qua r t z  d i o r i t e  
Migmatite w i t h  p y r i t e  



Table 1 . - -Descr ipt ion of r o c k ,  v e i n ,  and a l t e r e d  zone samples from t h e  
Sumdum A-3 quadrang le .  ( 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, P l a t e  1. .--Continued 

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

P y r i t i c  t a c t i t e  
B i o t i t e  f e l d s p a r  q u a r t z  g n e i s s  
I r o n - s t a i n e d  b i o t i t e  g n e i s s  
I r o n - s t a i n e d  b i o t i t e  g n e i s s  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
F o l i a t e d  hornblende d i o r i t e  
B i o t i t e  g n e i s s  
I r o n - s t a i n e d  b i o t i t e  f e l d s p a r  g a r n e t  k y a n i t e  

s c h i s t  
Kyan i te  
I r o n - s t a i n e d  b i o t i t e  s c h i s t  
I ron-s ta ined  g a r n e t  k y a n i t e  s c h i s t  
I ron-s ta ined  g a r n e t  k y a n i t e  s c h i s t  
B i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende t o n a l i t e  g n e i s s  
F o l i a t e d  b i o t i t e  hornblende q u a r t z  d i o r i t e  
B i o t i t e  hornblende t o n a l i t e  g n e i s s  
I r o n - s t a i n e d  b i o t i t e  hornblende s c h i s t  
Quartz monzonite 
B i o t i t e  g r a n o d i o r i t e  
B i o t i t e  g a r n e t  hornblende g n e i s s  
B i o t i t e  g a r n e t  hornblende s c h i s t  
B i o t i t e  g a r n e t  hornblende s c h i s t  
B i o t i t e  g a r n e t  hornblende s c h i s t  
B i o t i t e  g a r n e t  hornblende sch is t  
I ron-s ta ined  q u a r t z  v e i n  
I ron-s ta ined  b i o t i t e  s c h i s t  
P y r i t i c  i r o n - s t a i n e d  b i o t i t e  s c h i s t  
I ron-s ta ined  b i o t i t e  s c h i s t  
I r o n - s t a i n e d  p y r i t i c  b i o t i t e  s c h i s t  
B i o t i t e  q u a r t z  monzonite 
F o l i a t e d  b i o t i t e  q u a r t z  monzonite 
F o l i a t e d  b i o t i t e  quartz monzonite 



\ 

Table 1,--Descr ipt ion of rock ,  v e i n ,  and a l t e r e d  zone samples from t h e  
Sumdum A-3 quadrangle.  (A11 samples a r e  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 the accompanying map, P l a t e  1.--Continued 

Sample No. Lab. No. Sample Desc r ip t i on  

B i o t i t e  hornblende d i o r i t e  
B i o t i t e  hornblende d i o r i t e  
B i o t i t e  hornblende gne i s s  
F o l i a t e d  b i o t i t e  qua r t z  monzonite 
F o l i a t e d  b i o t i t e  qua r t z  monzonite 
Bio t i t e  g n e i s s ,  i ron-s ta ined  
S i l i c i f i e d  b i o t i t e  g n e i s s  w i t h  p y r i t e  
S i l i c i f i e d  b i o t i t e  gne i s s  wi th  p y r i t e  
I ron-stained b i o t i t e  g n e i s s  
I ron-s ta ined  b i o t i t e  garne t  g n e i s s  
I ron-stained b i o t i t e  garnet  g n e i s s  
I ron-s ta ined  b i o t i t e  ga rne t  gne i s s  
B i o t i t e  hornblende t o n a l i t e  g n e i s s  
B i o t i t e  f e l d s p a r  ca l ca reous  s i l i c a t e  schist 
B i o t i t e  ga rne t  s c h i s t  
B i o t i t e  garnet s c h i s t  
B i o t i t e  g r a n o d i o r i t e  
B i o t i t e  hornblende t o n a l i t e  g n e i s s  
B i o t i t e  f e l d s p a r  qua r t z  g n e i s s  
B i o t i t e  f e l d s p a r  qua r t z  gne i s s  
Leucocra t ic  g r a n o d i o r i t e  d i k e  
P y r i t i c  b i o t i t e  hornblende gne i s s  
Sheared b i o t i t e  hornblende qua r t z  gne i s s  
Sheared b i o t i t e  hornblende qua r t z  g n e i s s  
B i o t i t e  ga rne t  gne i s s  
B i o t i t e  ga rne t  gne i s s  
Plar b l e  
B i o t i t e  f e l d s p a r  ga rne t  q u a r t z  gneiss 
B i o t i t e  f e l d s p a r  qua r t z  g n e i s s  
A p l i t e  d i k e  
P y r i t i c  t a c t i t e  
B i o t i t e  f e l d s p a r  quar tz  gne i s s  
I ron-s ta ined  b i o t i t e  s c h i s t  
Pegmati te  
Garnet hornblende g n e i s s  
B i o t i t e  f e l d s p a r  qua r t z  gne i s s  
B i o t i t e  q u a r t z i t e  
Calcareous s i l i c a t e  ska rn  
Biotite hornblende d i o r i t e  
B i o t i t e  fe ldspar  qua r t z  gne i s s  



Table 1.--Description of rock, vein, and a l t e r e d  zone samples from t h e  
Sumdum A-3 quadrangle.  (All  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, Plate 1 .--Continued 

Sample No. Lab. No. Sample Desc r ip t i on  

Biotite f e l d s p a r  ga rne t  s c h i s t  
I ron-stained garnet g n e i s s  
Hornblende g n e i s s  
Augen gneiss 
B i o t i t e  gne i s s  
B i o t i t e  hornblende s c h i s t  
P y r i t i c  qua r t z  carbonate v e i n  
Augen gne i s s  
Augen g n e i s s  
B i o t i t e  f e l d s p a r  q u a r t z  g n e i s s  ( p y r i t i c )  
I ron-s ta ined  and sheared g n e i s s  ( p y r i t i c )  
B i o t i t e  f e l d s p a r  quar tz  g n e i s s  
B i o t i t e  f e l d s p a r  qua r t z  g n e i s s  
Biotite f e l d s p a r  qua r t z  gne i s s  
B i o t i t e  f e l d s p a r  qua r t z  gneiss 
B i o t i t e  f e l d s p a r  qua r t z  gneiss 
B i o t i t e  quartzite 
B i o t i t e  garne t  q u a r t z i t e  
Garnet amphibo l i t e  
Garnet amphibol i te  
Banded marble 



Explanation of Tables ' .2 and 3 

Ana ly t i ca l  r e s u l t s  from rock and stream-sediment samples are given 
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 ,  e t c . ,  o r  as q u a l i f i e d  va lues  expressed a s  a l e t t e r .  These l e t t e r  
codes are N = not  de t ec t ed ,  L = l e s s  t h a n  s p e c i f i e d  limit of de t ec t ion ,  
G - g r e a t e r  than  va lue  shown, B = no d a t a ,  H = i n t e r f e r e n c e .  The term 
T = t r a c e ,  but  does not  occur i n  t hese  d a t a .  Note t h a t  the 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  limits of d e t e c t i o n  a r e  as follows: 

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

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

AS PPM AU PPM 0 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 the U.S. Geological 
Survey a r e  repor ted  a s  geometric midpoints (1.0, 0.7,  0.5, 0 .3 ,  0.2,  
0.15, 0.1, e t c . )  of geometric backets  having t h e  boundaries 1.2,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc .  The frequency d i s t r i b u t i o n s  

. and histograms a r e  on logar i thmic  s c a l e s  and a r e  computed using 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) Limits  



On t h e  his tograms decimal numbers are shown as powers of 10 ,  for example: 

7.OE-05 means 7.0 x 10-I o r  0.7 

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

7.OE 01 means 7.0 x lo1 o r  70.0 

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

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

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

The his tograms and t h e  s t a t i s t i c s  g iven  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  values") .  The his tograms 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  b iased  i f  d a t a  va lues  q u a l i f i e d  wi th  N,  L,  C ,  T ,  o r  
H codes a r e  presen t .  (See the 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  g iven  a t  t h e  end of Table  1. The 
geometric means i s  t h e  an t i l oga r i t hm of t h e  a r i t h m e t i c  mean of t h e  l o g s  
of t h e  ana lyses  and an  e s t ima te  of " cen t r a l  tendency," or  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  c h a r a c t e r i z i n g  
many geochemical d i s t r i b u t i o n s .  The geometric mean is  not  a n  e s t ima te  
of geochemical abundance. The geometric dev i a t i on  i s  t h e  an t i l oga r i t hm 
of t h e  s tandard  d e v i a t i o n  of t h e  l ogs  of t h e  ana lyses .  See USGS Profes- 
s i o n a l  Paper 574-B 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  t h e  computations performed t o  produce t h e  s t a t i s t i c a l  summary a t  t he  
end of Tables  2 and 3 -  a l l  elements are ignored where one o r  more of the  
unqua l i f i ed  d a t a  va lues  is  less than  t h e  a n a l y t i c a l  l i m i t  of d e t e c t i o n  
s p e c i f i e d  on inpu t  o r  where any d a t a  va lues  a r e  q u a l i f i e d  w i th  t h e  G 
(g r ea t e r  than)  code. Data va lues  q u a l i f i e d  w i th  13 o r  H a r e  no t  used i n  
t h e  computations.  Where none of t h e  data 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  should be t he  same as those  given i n  
the preceding s e c t i o n .  Where d a t a  are q u a l i f i e d  w i th  the  codes N ,  L, 
or  T ,  t h e  e s t ima te s  of geometric mean and d e v i a t i o n  a r e  based on a method 
by A .  J .  Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The a p p l i c a t i o n  of 

I t h i s  method of geochemical problems is  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 on ly  where 
t h e  d a t a  a r e  der ived  from a lognormal paren t  popula t ion ,  bu t  experiments 
have shown t h a t  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 a n d , u s e  of t h e  e s t ima te s ,  however, 
i s  the 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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FREQUENCY TABLE FOR COLUMN 1 ( FE PCT 

LIMITS 
LOWER - UPPER 

3-8E-02 - 5.6E-02 
5.bE-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1-ZE-Ol - 1.8E-01 
1-BE-01 - 2.6E-01 
2-6E-01 - 3.8E-01 
3.0E-01 - 5.6E-01 
5.6E-01- 8-3E-01 
8-3E-01 - 1-2E 00 
1 . 2 E 0 0 -  1 . 8 E 0 0  
l . B E 0 0 -  2 . b E 0 0  
2 .6 t  00 - 3.8E 0 0  
3.8E 0 0 -  S.bE 00 
5 - 6 E 0 0 -  8 - 3 E 0 0  
8.3E 00 - t - Z E  0 1  
1.2E 01 - 1.8E 01 
1-BE 01 - 2-bE 01 

F R E Q  FREQ 
c un 

0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
I 2 
4 6 
4 10 
6 16  
7 2 3  

24 41 
32 79 
21 100 
12 112 
2 0  132 
3 135 

PERCEWT 
FREQ 

0 - 0  
0.0 
0.0 
0.0 
0.0 
0.12 
0 -72  
2.90 
2.90 
4.35 
5.01 

17.39 
23.19 
15.22 

8.70 
14.49 

2 - 1 1  

PERCENT 
FREQ cun 

0.0 
0.0 
0.0 
0.0 
0.0 
0.72 
1-45  
4.35 
7.25 

11 59  
16-61 
34 -06 
57.25 
T2.46 
81.16 
95.65 
97 -83 

HISTOGRAM FOR COLUHN 1 t FE PCT 1 

7.OE-01 XXX 

1.OE 00 XXX 

1.5E 00 XXXX 

2 . O E  00 XXXXK 

3,OE 00 XXXXXXXXXXXXXXXUX 

5. Of 0 0  XXXXXXXXXXXXIKXXKXXXXXX 

?.QE 0 0  XXXXXXXXXXXXXKX 

1.w 0 1  XXXXXXXXX 

1.5E 01 XXXKXXXXXXXXXX 

GEOMETRIC HEAN = 4,86111E 00 

GEOMETRIC O E V I A T l O N  = 2.34996E 00 
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X X X L r X X X  
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X X X X  
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X X X X  
x x x n  
x x x x  
X Y * X  
x x X 
x x x 
x n X 
x 
X  

x 
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X x 
x X  
x X  

x 
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FREQUEYCY TABLE FOR COLUMN 3 ( CA 

L I H I T S  
LOWER - UPPER 

3.8f-02- 5-bE-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1-2E-Ol - 1-8E-01 
1.8E-01-  2 lbE-01  
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5 -bE-01-  B.3E-01 
8-3E-01 - 1.2E 00 
1.ZE 00 - 1-8E 00 
1 . 8 E 0 0 -  2 . 6 E 0 0  
2 . b E 0 0 -  3 - 8 E 0 0  
3.8E 00 - 5-6E 0 0  
5-6E 00 - 8-3E 00 
8.3E 00 - 1.ZE 01 
1.2E O l  - 1.w OL 
I.%€ 01 - 2.6E d l  

FREQ FREQ 
CUM 

0 0 
2 2 
0 2 
2 4 
3 7 
3 10 
4 1 4  

1 6  3 0  
11 41 
2 7  68 
26 9 4  
24 118 
11 129 

4 133 
1 134 
0 1 3 4  
2 136 

HISTOGRAM FOR COLUMN 3 ( Ch PCT 1 

51OE-01 XXX 

1.5E 00 XXXXKXXXXXXXXXXKXXXX 

5 .OE 00 XXXKXXXX 

7.0E 00 KXX 

PCT L 

PERCENT 
FREQ 

0.0 
1-45  
0.0 
1.45 
2 1  17 
2.17 
2.90 

11.59 
7 - 9 1  

19-57 
18-81 
17.39 
7.97 
2- 90 
0.72 
0.0 
1-45 

PERCENT 
FREQ CUM 

0.0 
1 .45 
1.45 
2 -90 
5 0 1  
7.25 

10.14 
2 1 - 74 
29-71 
49 -28  
68 -12  
8 5 - 5 1  
93.48 
96-38 
97-40  
97 10 
98-55 

AFIMIT1ChL 
T G VALUES 
0 0 135 

0.0 0.0 
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FHEUUEMCY ThBLE FOR COLUMN 5 f MN PPM 1 

LIMITS FREQ FREQ 
LOWER - UPPER CUM 

8.3E 00 - 1.2E 0 1  0 0 
1.ZE 01 - 1.BE 01 0 0 
i .8E 0 1  - 2.6E 0 1  0 0 
2.bE 0 1  - 3.BE 0 1  0 0 
3.8E 0 1  - 5.6E 0 1  1 1 
5.6E 0 1  - 8.3E 0 1  5 6 
8-3E 0 1  - 1.2E 02 3 9 
1 . 2 E 0 2 -  1 . 8 E 0 2  9 18 
1.8E 02 - 2.6E 02 6 2 4  
2.6E 02  - 3.8E 02 17 4 1  
3 . 8 E 0 2 -  5.6E02 11 52 
5.6E 02 - 8.3E 02 28  80 
8-3E 0 2  - 1.2E 03 29 109 
1 . 2 E 0 3 -  1 .8E03 25 1 3 4  
1 . 8 E 0 3 -  2.6E 03 2 136 
2 . b E 0 3 -  3.8E 03 2 130 

HISTOGRAM FOR COLUMN 5 t HN PPM I 

5-OE 01 K 

7.QE 01 XXKK 

1.OE 02 XX 

1.5E 02 X l X X X K X  

Z.OE 0 2  XKXX 

3.OE 0 2  XXXXXKXXXXXX 

5.OE 02 XXXXXXXX 

7.OE 02 XXXXXXKXXXXXXXXXXXXX 

1. OE 03 XKXXXXXXXKKXXXXXXXXXX 

1.5E 0 3  XXXXXXXXXXXXXXXXXX 

2.OE 03 X 

3.OE 0 3  X 

GEOMETRIC MEAN = 5.8368LE 02 

PERCENT 
FREQ 
0.0 
0.0 
0.0 
0.0 
0.72 
3.62 
2.17 
6.52 
4.35 

12.32 
7.97 

20.29 
21.01 
la. t 2  
1.45 
1-45  

PERCENT 
FREO CUM 

0.0 
0.0 
0.0 
0.0 
0.72 
4.35 
6.52 

13 -04  
17.39 
29.71 
37.68 
57.97 
78.99 
97.10 
98. 55 

100.00 

RNALYTICIK 
T 6 VALUES 
0 0 136 

0.0 0.0 

GEOMETRIC UEVI  &TION = Z-eQZZl f  00 



FHEQUENCY TABLE FOR COLUMN b I hG PPM 1 

LIMITS FREQ FREQ PERCENT 
LUWER - UPPER CUM FREP 

3.dE-01 - 5 . 6 5 0 1  4 4 2.90 
5 , b t - 0 1  - 8.3E-01 3 7 2 .17  
a . 3 ~ - 0 1 -  1 . 2 ~  00 o T 0.0 
1.2E 0 0  - 1.8E 00 4 11 2.90 
1.BE 00 - 2.6E 0 0  0 11 0.0 
2 . 6 E 0 0 -  3 . 8 E 0 0  1 12 0.72 
3-8E 0 0  - 5.6E 00 0 1 2  0.0 
S . b E 0 0 -  8 . 3 E 0 0  1 1 3  0.72 

HISTOGRAM FOR C O L U ~ M  6 I AG PPM B 

5,OE-01 XXX 

1.5E 00 X X X  

PERCEMT 
FREP cum 

2.90 
5.01 
5.07 
T .97 
7.97 
8.70 
8 -70  
9.42 

MlNIl lUM 1 5.00000E-01 

GEOMETRIC HEAM = 1.06542E 00  

GEOnFTRIC DEVXATIOW = 2.25128E 00 



L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER c UCI FREP FREQ cum 

ANALYTICAL 
hl L H 0 T G VALUES 

1 3 7  0 0 0 0 1 0 
99.28 0.0 0 .0  0.12 



FREQUENCY TABLE FOR COLUMN 8 I AU PPH 1 

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

ANALYTICAL 
N L ti 8 T G VALUES 

137 0 0 0 0 0 0 ***** 0.0 0 -0  0 - 0  

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



FREQUENCY TABLE FOR COLUMN 9 ( 0 PPM I 

L I M I T S  FREQ FREQ PERCEMT 
LOUER - UPPER cum FREQ 

8.3E 00 - 1.ZE 0 1  24 24  17.52 
1 . 2 ~  0 1  - 1 . 8 ~  01 6 30 4 - 3 8  
1.BE 01  - 2.6E 0 1  0 30 0.0 
2.bE 01 - 3.6E 0 1  2 32 1-46  
3 - 8 E  0 1  - 5.6E 01 1 3 3  0.73 
5-6E 0 1  - 8.3E 01 1 34 0.73 

HISTOGR~M FOR coLunN Y t B PPM 1 

1.OE 01 XXXXXXXXKXXXXXXXXX 

1.5E 01 XXXX 

GEOHETRIC MEAN = i.2721TE 01 

PE RCE PlT 
FREQ cum 

17.52 
21-90 
21.90 
23.36 
24 -09  
24.82 

ANALYf i C A t  
8 T G VALUES 
0 0 0 34 

0.0 0.0 

GEOHETRIC DEY~ATtDN = 1.626Q8E 00 



FREQUENCY TABLE FOR COLUHN 10 ( BA PPH 1 

LfMITS FREQ 
LONER - UPPER 

1.8t 0 1  - 2.bE 01 0 
Z.6E 0 1  - 3.8E 01 0 
3.8E 0 1  - 5.SE 01 0 
5.5E 0 1  - 8.3E 01 0 
8 . 3 E 0 1 -  1 . 2 E 0 2  I 
1.ZE 02  - 1.8E 02 12 
1.BE 02 - 2.6E 02 3 
2 . b t  0 2  - 3.8E 0 2  19 
3 . 8 € 0 2 -  5 . 6 E 0 2  7 
5-6E 02 - 8.3E 02 2 0  
8 . 3 E 0 2 -  1 . 2 f 0 3  18 
1.2E 03 - 1.8E 03 39 
1.8E 03 - 2-bE 0 3  5 
2.6E 03 - 3.M 03  6 

FREQ 
cum 

0 
0 
0 
0 
7 

19 
22 
4 1  
48 
68 
8 6 

125 
130 
136 

HXSTOGRhR FOR COLOnN 10 ( BA PPR 1 

1*0E 02 XXXXX 

I . S E  0 2  XXXXXXXXX 

2.0E 02  XX 

3.OE 02 KXXXXXXXXXXXXX 

5.OE 0 2  XXXXX 

7.QE 0 2  XXXXXXXXXXXXXX 

1.0E 03 XXXXKXXXXXKXX 

PERCENT 
FREQ 
0.0 
0.0 
0.0 
0.0 
5.07 
8 - 7 0  
2.17 

L3.17 
5.07 

14.49 
33-04 
28.26 
3.b2 
4.3s 

1 . 5 E  03 X X K X X X X X X X X X K X X X X X K X X X X X K X X X  

2'0E 03 XXXX 

3.OE 03 XXXX 

MINIHUM = 1.00000E 0 2  

GEOMETRIC MEAN = 6. J8698E 02 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
5.07 

13-77 
15.94 
29.71 
34.78 
Q9.21 
62 32 
90.58 
94.20 
98 55 

GEOMETRIC DEVIATION = 2.53901E 0 0  



FREQUENCY TABLE FOR COLUMN 11 I BE PPH 1 

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

8.3E-02 - 1-2E 00 26 26  1 8 - 8 4  18-04 
1 - 2 E 0 0 -  1-8E00 b 32  4 -35  23.19 

HISTOfKdM FOR COLUMN i I I BE PPM 1 

1-OE 00 X X X X X X X X X X X X X X X X X X X  

1 .5E 00 X X X X  

GEOMETRIC MEhN = 1,01637E 00 

GEOMETRIC DEVIATIDH = 1.45963E 00 

ANALYTICAL 
T G VALUES 



FREQUENCY rABLE FOR COLUMN 12 I 01 PPW 

LXMlfS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER € UR FREQ FREQ CUM 

aHALYTICAL 
N L H B T G VALUES 

138 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GEOMETRIC MEAN = 9-99900E 48 

GEORETRIC DEYIhTlUN a 9-99900E 48 
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FREQuEMCY TABLE FOR COLUNN 16 ( CU PPM 1 

L I M I T S  FUEQ 
LOWER - UPPER 

3.8E 0 0  - 5.bE 0 0  13 
5 . 6 E 0 0 -  8 . 3 E 0 0  b 
8.3E 0 0  - 1.ZE 01 6 
l.2E 0 1  - 1.8E 01  15 
1.8f 0 1  - 2-bE 0 1  6 
2.6E 01  - 3.0E 01 15 
3 . 8 E 0 1 -  5 . 6 E 0 1  b 
5,bE 0 1  - 8.3E 0 1  1 1  
8.3E 01 - 1.2E 02 5 
102E 02 - 1.8E 0 2  12 
1.8E 02 - 2.bE 02 4 
2 . 6 E 0 2 -  3 . 8 E 0 2  1 
3 . 8 E 0 2 -  5.6E02 0 
5.6E 02 - 6.3E 02  0 
6.3E 0 2  - 1.2E 03 1 
1 0 2 E 0 3 -  1 - B E 0 3  0 
1 . 8 E 0 3 -  2 . 6 E 0 3  1 

HlSTOGRhfi FOR COLUHN 16  1 CU 

5.OE 0 0  KXXXXKXXX 

7.OE 00 XKXX 

1.0E 0 1  XXXK 

1-5E 0 1  XXXXXXXXXXK 

2 ,OE 0 1  XXXX 

3-OE 0 1  XXXXKXXXKXX 

5.OE 0 1  XXXX 

1.0f 0 2  X K X X  

FREQ PERCENT 
CUM FREQ 
1 3  9 - 4 2  
1 9  4.35 
2 5 4.35 
4 0  10.87 
46 4-35 
61 10.87 
67 4.35 
7 8  7.97 
83 3.62 
95  8. T O  
99 2.90 

100 0.72 
1 0 0  0.0 
100 0.0 
101  0.72 
LO 1 0.0 
102 0.72 

PERCENT 
FREQ CUM 

9.42 
13.77 
18-12 
28.99 
33.33 
44.20 
48-55 
56.52 
60.14 
68-84 
7 1.74 
72 -46 
72 I 46 
12-46 
73.19 
73.19 
7%-91 

AlyALYYIChi 
G VALUES 
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FREQUENCY TABLE FOR COLUMN 18 i HO PFn 1 

L I M I T S  FREQ 
LDWER - UPPER 

3 - 8 E 0 0 -  5 - b E 0 0  11 
S . b E 0 0 -  8-3E00 5 
8 - 3 E 0 0 -  1 - 2 E 0 1  3 
1.2E 01  - 1.8E 01  4 
1.8E 0 1  - 2.6E 0 1  1 
2-6f 01  - 3 - B E  0 1  0 
3-8E 0 1  - 5-bE 01  0 
5 . b E 0 1 -  8 - 3 E 0 1  2 

HISTOGRAM FORCOLUCtFl 1 8  t M O P P H )  

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

7 . M  0 0  X K X X  

1 0 5 E  01 X X X  

M A X I M U M  = 3.00000E 01 

GEOMErRIt MEAN = 8.84149E 00 

PERCENT 
FREQ 

7-97 
3-62 
2-17  
2 - 9 0  
0 - 7 2  
0.0 
0.0 
1 - 4 5  

PERCENr 
FREQ CUM 

1- 97 
11.59 
13.17 
16-67 
17.39 
17.39 
17-39 
18-84 

ANALY T I C I L  
G VALUES 
0 2 6  

0 - 0  

GEOMETRIC DEVlATIDtd = 2.12693E 00 
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FREQUENCY TABLE FOR COLUMN 21 I PB PPM I 

LIMITS 
LOYER - UPP 

8 - 3 E  00 - 
1.2E 0 1  - 
1.8E 0 1  - 
2.6E 0 1  - 
3.8E Ol - 
S.6E 0 1  - 
8 . 3 E  01 - 
1.2E 02 - 
1.BE 02 - 
2.6E 02 - 
3.8E 02 - 
5.6E 02 - 
8.3E 02 - 

FREQ FREQ PERCENT 
'€13 cun FREQ 
1.2E 01  27 2 7  19.57 
1 -BE 0 1  26 53 1 8 - 6 4  
2 - 6 E  0 1  14 67 10.14 
3 - B E  0 1  20 87 14.49 
5.6E 01 7 94 5.07 
8.3E 01 2 96 1-45 
I.2E 02 1 97 0-72 
1.8E 02 1 98 0-72 
2,bE 02 0 98 0.0 
3-8E 02 0 98 0.0 
5.6E 02 0 98 0.0 
8.3~ 02 o sa 0.0 
1.2E 03 1 99 0-72 

HISTOGRAM FOR COLUMN 2 1  t PB PPM 1 

1.OE 01 XKXXXXXXXXXXXXXXXXXX 

1.5f 01 XXXXXXXKXXXXXXXXXXX 

2.OE 01 XXXXXXXXXX 

3.OE 01 XXXXXXXXKXXXXX 

5.0E 01 XXXXX 

PERCENT 
FREQ CUM 

19.57 
38.41 
48.55 
63.04 
66-12 
69.57 
70.29 
71-01 
71-01 
71-01 
71-01 
71.01 
71.74 

GEUMETRlC DEVIATION = 2.03340E 00 
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FdEOUENCY TABLE FOR COLUHN 2 5  l SK PPM 1 

L I M I T S  
LOWER - UPPER 

8.3E 0 1  - 1.2E 
1.2E 02 - 1.8E 
1 . B E 0 2 -  2 - 6 E  
2.6E 0 2  - 3.8E 
3 . 8 E O Z -  5.6E 
5 . 6 E 0 2 -  R-3E  
8.3E 0 2  - 1.2E 
1.2E 03 - 1.8E 
1.8€ 0 3  - 2.6E 
2 . 6 E 0 3 -  3 - 8 E  

FREQ FREO 
CUM 
1 2  
38 
51  
73 
8 1 

1 0 8  
1 1 9  
1 2 3  
1 2 3  
1 2 4  

HISTDGRAM FOR COLUMN 2 5  1 SR PPM 1 

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

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

2.0t 0 2  X X X X X X X X X  

3 . O E  02 X X X X X X X X X X X X X K X X  

5 - O E  02 X X X K X X  

7 . O E  02 X X X X X X X X X X X X X X X X X X X X  

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

MINIMUM = 7.0000UE 01 

GEOMETRIC MEAN = 3.27625E 02 

PERCENT 
FREQ 

8.70 
1 8 - 8 4  

9.42 
1 5 - 9 4  

5.80 
19.57 

7.97 
2.90 
0.0 
0 -  72 

PERCENT 
FREQ CUM 

8.70 
27.54 
36-96  
52-90 
58.70 
78.26 
86.23 
8 9 . 1 3  
89-13 
89.86 

AMllYT ICAL 
G VALUES 
0 125 

0.0 

GEOMETRIC D E V I a T l O N  = 2 . 2 7 0 3 2 E  0 0  
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FKEQUEBtY TABLE FOR CULUHN 30 1 Z R  PPH 

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

B . 3 E  00 - 1-2E 0 1  0 0 0.0 
1 . 2 E 0 1 -  1 . 8 E 0 1  0 0 0.0 
1.8E 0 1  - 2-bE 01 4 4 2.90 
2.6E 01 - 3-8E 0 1  5 9 3.62 
3.8E 01  - <.6€ 0 1  2 1  30 15.22 
5.6E 0 1  - 8.3E 01 54  84 39.13 
8 . 3 f 0 1 -  1.ZEO2 2 7  111  19-57 
1.2E 02 - 1 . B E  02 9 120 6.52 
1.8E 02 - 2.615 02  3 123 2.17 
2 . 6 E 0 2 -  3 . 8 E 0 2  8 131  5.80 
3.8E 02 - 5.6E 02 1 132 0.72 
5 . 6 E 0 2 -  8.3E 02 0 132 0.0 
R.3E 02 - 1.2E 03 1 133 0.72 

PERCENT 
FREP cum 

0.0 
0.0 
2 - 9 0  
6.52 

21-74 
60.87 
80-43  
86.96 
89.13 
94.93 
95.65 
95.65 
96.38 

HISTOGRAM FOR COLUMN 30 t ZR PPM 

2-0E 01 X X K  

3.M 0 1  X X X X  

5.OE Oi XXXXXXXXXXXXXXX 

1 .OE 02 XXXXXXXXXXXXXXXXXXXX 

1.5E 02 XKXXXXX 

3.OE BZ XXXXXX 

M A X I M U M  = 1.00000E 03 

M I N I M U M  = 2.00000E OL 

AMhLYT LC& 
G VALUES 
1 133 

0.72 

GtDHErHIC DEVIATION = 1.84135E 00 



FHEQUENCY TABLE FOR CnLUUN 31  ( AU PPM 1 

LINI rs 
LONER - UPPER 

B E - 0  - 2. bE-02  
2 .bE-02 - 3.8E-02 
3.8E-02 - 5.6E-02 
5.6E-02 - B.3E-02 
8 -3E-02  - 1 .ZE-01  
1,ZE-Ol - 1 .8E-01  
1.8E-01 - 2 .6E-01  
2.6E-01 - 3.8E-01 
3.8E-01 - 5 .6 t -01  
5-6E-01 - 8.3E-01 

FREQ FREQ PERCENT 
CUM FREO 

1 1 0.72 
0 1 0 . 0  
0 I 0.0 
0 1 0.0 
1 2 0.72 
0 2 0 . 0  
0 2 0.0 
0 2 0 .0  
0 2 0.0 
1 3 0.72 

HISTOGRAM FOR COLUMN 31 ( AU PPH 1 

M I N I M U M  = 2,OOOOOE-02 

PERCEHT 
FREO CUM 

0 72 
0 - 7 2  
0.72 
0.72 
1.45 
1-45  
1.45 
1 45 
1 - 4 5  
2-17 

ANALYTIC& 
T G VALUES 
0 0 3 

0 .0  0.0 



A 4  TO STAT1 ST I C b L  SUMMARY DATE 4 /22 /70  

F E  PCT 
t4G PCT 
L A  PCT 
I 1  PCT 
MK PPH 
A G  PPM 
A S  PPM 
AU PPM 

0 PPH 
BA PPR 
f3f PPH 
BI PPH 
CD PPM 
CO PPM 
CR PPW 
CU PPM 
L A  PPM 
MO PPH 
NB PPM 
N I  PPM 
PB PP# 
$ 8  w n  
S t  PPM 
SN PPCI 
SR PPM 

v PPU 
W PPH 
Y PPM 

Lt4 PPH 
Z R  PPH 
AU PPH 

ELEMENT 
F E  PCT 
M G  P t T  
CA PCT 
T I  PCT 
HN PPM 
AG PPH 
&S PPR 
AU PPM 

8 PPM 
PA PPH 
BE PPH 
a i  w n  
L O  PPM 
LO PPEl 
CR PPM 
CU PPH 
L A  PPM 
HO PPM 
YB PPM 
NI PPR 
PI3 PPH 

GEOMETRIC GEOME TRIG 
MEAN D E V I A T I O N  ******** ****** 

1.274533 2.10 
1.500713 2.87 ******** ****** 

583.679688 2.44 +******* ****** 
******** ****** 
******** ****** 
******** ****** 
******a* +***** 
+******* ****** 
******** ****** 
***+*lie* ****** 

7.171560 3.50 
20 .613739  4.28 
13 .534781  6.33 

5 .641302  4.26 
0 . 9 3 1 5 4 0  4.79 
8.453412 1 3 2  

10 .421004  3.45 
12 .984768  2.53 

ANALYT lChL  
VALUES 

REMARKS 
2 GREATER THAN VALUES. NO COMPUTATIONS. 

1 3 8  SAMPLES AND 138 ANALYTICAL VALUES. 
2 NOT DETECTED* LESS THAN, OR TRACE VALUES. 136 REPORTEO VALUES. 
1 GREATER THAN VhtUES. NO COMPUTATIONS. 

138 SAMPLES AND 1 3 8  A N A L Y T I C I L  VALUES. 
1 2 5  NOT DETECTEDI LESS THAN* OR TRACE VALUES. 13 REPURTED VALUES. NO COMPUTATIONS. 

1 GREATER THAN VALUES. NO COMPUTATIONS. 
1 3 7  NOT OETECTED. LESS THAN* OR TRACE VALUES- 0 REPORTED VALUES. NO COMPUTATIONS* 
1 0 3  NOT DETECTED* LESS THAN* OR TRACE VALUES. 3 4  REPORTEO VALUES. NO COMPUTATIONS. 

1 GREATER THAN YALUES. NO COWPUTATIDNS. 
1 VALVES LESS THAN S P E C I F I E D  L I M l T  OF DETECTIONI -0 COMPUTATIONS. 

138 NOT DETECTED* LESS THAN* OR TRACE VALUES. 0 REPORTED VALUES. NO COMPUTATIONS. 
1 3 7  MOT DETECTED* LESS THAN* OR TRACE VALUES- 1 REPORTED VALUES. NO CDMPUTATIONS. 
48 NOT DETECTED, LESS THAN* OR TRICE VALUES. 9 0  REPORTED VALUES. 
22 NOT DETECTED* LESS THAN* OR TRACE VALUES. 116 REPORTED VALUES. 
36 NOT DETECTED* LESS THAN* OR TRACE VALUES. 1 0 2  REPORTED VALUES. 

108 NOT DETECTEDt LESS THAN. OR TRACE VaLUES. 3 0  REPORTEO VALUES. 
1 1 2  NOT DETECTED* LESS THAN* OR TRACE VALUES. 26 REPORTED VALUES. 

6 3  NOT DETECTEO* LESS THAN, UR TRACE VALUES. 75 REPORTED VALUES. 
3 0  NOT OETECTED* LESS THAN* OR TRACE VALUES. 1 0 8  REPORTEO VALUES. 
39 NOT OETECfEDt  LESS T H A k r  OR TRACE V4LUES. 99 REPORTEO VALUES. 



5B PPH 
S t  PPM 
SrJ PPM 
S1( PPM 

V PPH 
W PPM 
Y PPM 

ZM PPM 
ZR PPM 
AU PPH 

NOT DElECTEO, LESS THAN, OR TRACE VALUES. 0 REPORTED VALUES. NO COMPUTATIONS- 
NOT DETECTEDt LESS THAN, OR TRACE VALUES* 110 REPORTEO VALUES. 
NOT OETECTEDt LESS THAN* OR TRACE VALUES* 1 REPORTED VALUES. NO COMPUTATIONS. 
VALUES L E S S  THAN SPECIFIED L i n I r  OF DETECTION. NO COMPUTATIONS. 
NOT DETECTED* LESS THAN* OR TRACE VALUES. 137 REPORTED VALUES. 
NOT DETECTED* LESS THAN, OR TRACE VALUES. 0 REPORTED VALUES- NO COMPUTATIONS. 
NOT DETECTEDt LESS THAN* OR TRACE VALUES. 119 REPORTED VALUES. 
NOT DETECTED* LESS THAN* OR TRACE VkLUES. 12 REPORTED VALUES- NO COMPUTATIONS. 
GREATER THAW VALUES. NO COMPUTATIONS* 
NOT DETECTED* LESS THAN, OR TRACE VALUES* 3 REPORTED VALUES* NO COMPUTATIONS. 
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f - J A A d d  d A A J d  A A  
a 0 0 0 0 0 0 0  0 0 
a o o o o o o o  0 0 

0 0 0 0 0 0 0  0 0 
~ O O O O O O O O O O O O O O ~ O O O O O O  . . . . . . . . . . . . . . . . . . . . .  

O O O O O O O O O O O O O O O O O O O O O  
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a O O a O O O O a O O O o O O O O o O O 0 0  

O O O O O O O O O O O O O O O O O O O O O  
~ 0 l n 3 0 0 0 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
U , . . . . . . . . , . . . . . . . . . . .  

w - ~ m m m + m ~ ~ ~ m m ~ m w m m m ~ n  

C 
U O O O O o O O o O a O o o O O O O O O 0 0  
a 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0 3 0  

O O O O O O O O O O O O O O O O O O O O O  
w 0 w w 0 0 0 0 3 0 0 0 0 0 0 3 0 a 0 0 3 3  
L . . . . . . . . . . . . . , . . . . . . .  

~ ~ ~ ~ ~ ~ h ~ a m m m 0 0 0 0 ~ 0 m m m  
d d 4 d d d d d d . 4  + d d d  



A  = A d z  A A 
a 0 0  0 0 0 0 0 0  O O O Q O  
a 0 0  o o o o a o  0 0 0 0 0  

0 0  0 0 0 0 0 0  0 0 0 0 0  
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0  
~ . . . . . . m . o . a * r * r . . . . r .  

O 0 O O O O O O O O O O O O O O O O O O O  
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5 AMPLE 
fiKD472 
AK0454 
AKD602 
AKDbOl 
AKD453 
4KObb2 
AKDbbl 
AKD660 
AKD47O 
AK D42U 
AKD421 
AKD425 
AKD423 
AKD424 
AKDbb3 
hKDb57 
4K0658 
AK0659 
AKD4lY 
AK0422 
AKD469 

SB PPH 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0-0 Ei 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 ly 

0.0 N 
0.0 Y 
0.0 N 

5 N  PPH SR PPM 
0.0 N 300.0000 
0.0 N 300.0000 
0.0 N 1000.0000 
0.0 N 500.0000 
0.0 N 100.0000 
0.0 N 700.0000 
0 - 0  N 300.0000 
0.0 N 700.0000 
0.0 N 300.0000 
0.0 N 200.0000 
0.0 N 300.0000 
0.0 N 300.0000 
0.0 H 200.0000 
0.0 N 3 0 0 ~ 0 0 0 0  
0.0 N 500.0000 
0.0 k 500.0000 
0.0 N 700,0000 
0.0 N 700.0000 
0.0 N 300.0000 
0.0 N 300.0000 
0.0 N 500.0000 

Y PPM 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 M 
0.0 M 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 M 
0.0 N 
0.0 N 
0.0 N 

LR PPM 
70.0000 
50.0000 
70.0000 
70.0000 
70. 0000 
70.0000 
70.0000 
70.0000 

L000.0000 
300.0000 
100.0000 
100.0000 

70.0000 
70,0000 

150.0001) 
100.0000 
1 0 0 ~ 0 0 0 0  
300.0000 
L00.0000 

70.0000 
300.0000 





FAEQUENCY T A B L E  FOR C O L U M N  i ! F f  PCT I 

L I H  I T S  
LOWER - UPPER 

3.&E-02 - 5.6E-02 
5.bt-02 - 8.X-02 
8.3E-02 - 1.2E-01 
1.2t-01 - 1.8E-01 
1.BE-Ol - 2.6E-01 
L.6E-OI - 3.8E-01 
3.W-01 - 5.6E-01 
5.6E-OL - 8-3E-01 
Y.3t-01- 1.2E00 
1.ZE 0 0  - 1-8t 0 0  
K.8E 00 - 2.6E 00 
2.bt 00 - 3.8E 00 
3.8E 00 - 5.6E 0 0  
5.6E 00 - 8.3t 00 
8 - 3 6  00 - I.2E 0 1  
1-25 01 - L.8E 0 1  
L.BE01- 2.6E01 

FREO FREP 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
7 8 
I0 18 
18 36 
18 5 4  
15 6 9  
2 71 

PERCEMl 
FREQ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
U.0 
0.0 
0.0 
0.0 
1.41 
9-86 

14-08 
25.35 
25.35 
21-13 
2.02 

H 1STUGRAN FOR COLUMN 1 ( FE P C 1  I 

3 . M  00 X X X X X X X X K X  

5.OE 0 0  X X X X X X K X X X X X X I  

7.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  

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

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

200E 01 K X X  

MAX $MUM = 2.OOOOOE 01 

ANILYT I C A L  
T G VALUES 
0 0 7 I 

0.0 0.0 

GtOHETRIC DEY ( A T  I O N  = 1.69956E 00 







s 
ma. 
C 3 

- .  
x  
X X  
x  x  

x x x 
x x  x 
X X X  

- x x x  
x x x  

c x x x  
U X X X  
m x x x  

X X X  
- X X %  
C X X X  

X x  X  
- x x x  

X X X  
U X X X  

X Y X  
X X X  
x x x  
Y X X  
x x x  

Z X X X  
Z X X X X  
3 X X X X  
4 x x x x  
C X X X X  





F K ~ O U E N C Y   ABLE FOR COLUMN 6 i AG PPM L 

L I H I ~ S  FREQ FREQ PERCENT PERCENT 
L U ~ E R  - UPPER CUM FREQ FREQ cun 

G E O M E T R I C  O E V I A T  1OM = Y.99900E 48 



FdEQUENCY TABLE FOR COLUMN 7 t A 5  PPM t 

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

ANALYT ICAL  
B T G YALCIES 
0 0 0 0 

0.0 O * O  

GEOMETRIC O f V I A T l O N  = Y.99900E 48 





FREQUENCY TA3LE FOR CULUHN 9 I 0 PPH 1 

L 1 M I T S  
LOYEH - UPPER 

8-3E 00 - 1.2E 
1.2E 01 - 1.8E 
1 . B t  01 - 2-6E 
2.6E 01 - 3.8E 
3.8t 01 - 5.6E 
5.6€ 01 - 8 - 3 E  

FREQ FREQ 
tun 

01 22 22 
01 9 31  
0 1 0 31  
0 1 0 31  
01 0 31 
01 1 32 

PERCENT 
FREQ 
30.99 
12-68  

0.0 
0 .0  
0.0 
1.41 

PERCENT 
F R E Q  CUPt 

30.99 
43-66 
43.66 
43-66 
43.66 
45-07 

HI STOGRaH FOR COLUMN 9 ( I PPM 1 

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

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

MAXIMUM = 7 . 0 0 0 0 0 E  01 
4 
IC* MIN IMUM = 1 . 0 0 0 0 0 E  0 1  

G t O H E r H I C  MEAN = 1.19104E 0 1  

GEOHETHIC O E V I A T I O N  = L145059E 00 



FREQUERCY rABLE FOR COLUMN 10 ( BA PPM ) 

L  MI rs FREP FREQ PERCENT 
LOWER - UPPER cum FREQ 

1.dt 0 1  - Z.hE 0 1  0 0 0.0 
Z.bE 01  - 3.8E 01 0 0 0.0 
3-BE 01  - 5.6E 0 1  0 0 0.0 
5 . 6 t  0 1  - 8.3E 0 i  0 0 0.0 
1.3E 0 1  - 1.ZE 02 0 0 0.0 
I . Z E 0 2 -  1 . 8 E O 2  0 0 0.0 
1 . 8 E 0 2 -  2 1 b f 0 2  I I 1-41 
2 . 6 E 0 2 -  3 . 8 E 0 2  2 3 2.82 
3.8€ 02 - 5 0 6 E  02 3 6 4.23 
5.bE 02 - 8.3E 02  37 43 52.LL 
8 . 3 E 0 2 -  l . Z E 0 3  17 6 0  23.94 
1.2E 0 3  - i .8E 0 3  1 0  70 14.08 
1.8E 0 3  - 2.6E 0 3  0 70  0.0 
206f 0 3  - 3.8t 0 3  1 7I i . 4 t  

PERCENr 
FREU CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.41 
4.23 
8-45 

60.56 
84.51 
98.59 
98.59 

100.00 

3.OE 02 X K X  

5.OE 0 2  X X X X  

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

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

1.5E 0 3  X K X X X X X X X X X X X X  

2.0E 03 

3.OE 03 X 

MINIUUM = 2.OOOOOE 02 

GEOMETKIC M t A N  = 8.19406E 0 2  

APIALYTICAL 
1 G VALUES 
0 0 71 

0.0 0.0 

GtOMETfiIC D E V I A T I O N  = 1.50413E 00 



OIL 





FdtQUENCY TABLE FOR COLUMN 1 3  t CD PPM I 

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

ANALYTICAL 
N t n B r G VALUES 

7 1 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

GtOMEIRIC MEAN = 9.99900E 48 

GEOMETRIC O E V l  A r  ION = 9,99900E 4% 
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FREQUENCY TABLE FOR CULUMN 2 5  ( SR PPM 1 

LIMI rs FREQ FREQ PERCENT 
LUWER - UPPER cum FREQ 

8 - 3 E  01 - 1.2E 02 0 0 0.0 
1 - 2 E 0 2 -  1 .BE02 0 0 0.0 
1 . 8 t O 2 -  2 . 6 E 0 2  7 7 9.86 
2-hE 02 - 3.BE 02 2 0  35  39-44 
3.8k 02 - 5.bE 02 20  55  28.17 
5.6E 0 2  - R.3E 02 15 T O  21-13 
8 - 3 E  0 2  - l . Z C  03 1 71 1.41 

PERCENT 
FREQ CUR 

0.0 
0.0 
9.86 

49.30 
77.46 
98.59 

100.00 

HISTOGRaR FOR COLUMN 25  SR PPM 

2.0E 02 X X X X X X X X K X  

3,OE 02 K 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 K X X X X K X X X X X  

5 . O E  02 X X X X X X X K X X X X X X X X X X K X X X X X X X X K  

T.OE 02 X K X X X X X X X X X X X X X K X X X X X  

H L 
0 0 

0.0 0.0 

MAXIMUM = 1.OOOOOE 0 3  

GEOMETRIC ME4N = 4.04902E 02 

ANALYTlCAL 
1 G VALUES 
0 0 7 1 

0.0 0.0 

G E O M t T L I C  D E V I A T I O N  = 1.51809E 0 0  







u r - m  
3:: 
c m m  

N m 



* r u w G z  
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*.a 0 0 I1 + 

m o o  u 
o o r -  
1 0 4 )  



FRtQUENtY  TABLE FOR COLUMN 30  ! 2 8  PPH 

LIMITS 
LOWER - UPPER 

8 - 3 E 0 0 -  1.2E 
L.2E 0 1  - 1 - 8 E  
1.8E 0 1  - 2.6E 
2 - b E  01 - 3.8E 
3 . I E  0 1  - 5.6E 
5.6t 0 1  - 8 - 3 €  
8.3t 0 1  - 1 - 2 E  
1 - 2 E  0 2  - 1.8E 
1.8E 02 - 2.6E 
2 - 6 E  0 2  - 3.8E 
3.8E 0 2  - 5.6E 
5.6E 02 - 8.3E 
8 . 3 E  0 2  - 1.2E 

FREQ F R E Q  PERCENT 
CUM FREO 

0 1 0 0 0.0 

PERCEHT 
FREU ClJM 

0.0 
0.0 
0 . 0  
0.0 
1 . 4 1  

39.44 
54.93 
6 0 . 5 6  
6 9 . 0 1  
8 4 - 5 1  
9 2 . 9 6  
95.77 

1 0 0 . 0 0  

HISTDGRAH FOR COLUMN 3 0  ( 28 PPH 1 

1.5E 02 XXXXXX 

2-OE 02 XXXXXXXX 

3.OE 02 XXXXXXXXXXKXXXX 

5,OE 02 XXXXXXXX 

7.OE 0 2  XXX 

1.OE 0 3  XXXX 

GtOMETRIC MEAN = 1.48339E 02 

ANALYT 1CdL 
r G VALUES 
0 0 7 1 

0.0 0.0 

G t D H t T R I C  D E V I A T I O N  = 2 - 3 0 2 9 2 E  00 
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