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ANALYSES OF ROCK AND STREAM-SEDIMENT SAMPLES FROM THE 

CRAIG B-5 QUADRANGLE, AXlASKA 

Allen  L. Clark ,  ~ e n r ~  C. Berg, Donald A. Grybeck, 
A. Thomas Ovenshine, and Etapond Wehr 

INTRODUCTION 

A n a l y t i c a l  d a t a  f o r  58 rock and 4 1  stream-sediment samples from 
the  Craig B - 5 ,  1:63,360-scale quadrangle are 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  d a t a .  The samples were 
c o l l e c t e d  i n  1969 as p a r t  of t h e  Heavy Metals  Program of the  U , S .  
Geological  Survey. 

The most comprehensive d i s cus s ion  of t h e  geology of t h e  study a r e a  
is a r e p o r t  by A. F. Buddington and Theodore Chapin (1929). Known 
m e t a l l i f e r o u s  lodes  of t h e  a r e a  a r e  descr ibed  and a d d i t i o n a l  r e f e r ences  
t o  s p e c i f i c  a r e a s  a r e  given by Berg and Cobb (1967).  Addi t iona l  d a t a  
is g iven  i n  r e p o r t s  by Condon (1961), Smith (1914), and Wright and 
Wright (1908). Supplemental pub l i ca t i ons  are being prepared on t h e  
g e n e r a l  geology and minera l  occurrences of t h e  s tudy  a r e a .  

Procedures and t rea tment  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 on  of samples. 

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

Stream-sediment samples were gene ra l l y  c o l l e c t e d  from t h e  a c t i v e  
s t ream channel ;  where t h i s  was no t  pos s ib l e ,  samples were c o l l e c t e d  

I 

from bank o r - t e r r a c e  d e p o s i t s  ad j acen t  t o  t h e  channel.  

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



samples were analyzed for 30 elements by t h e  s ix - s t ep  s emiquan t i t a t i ve  
~ p c c t r o g r a p h i c  method and f o r  gold by t h e  atomic abso rp t ion  rneth0d.g 

The spec t rographic  ana lyses  were r epo r t ed  i n  percentage (pc t )  o r  
parts 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 lu s  100 percent  o r  minus 50 percent .  Analyses for gold 
by t h e  atomic absorp 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 are given  on page 5. Semi- 
q u a n t i t a t i v e  spec t rographic  ana lyses  were done by K. J. Curry and atomic 
abso rp t ion  ana lyses  were done by R. L. M i l l e r ,  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 the r ack  and stream-sediment analyses 
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 
pr imar i l y  f o r  summarizing and t a b u l a t i n g  geochemical data--especial 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 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) 
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 .  

g / i n a l y s e s  f o r  29 elements by semiquan t i t a t i ve  ana lyses  and f o r  gold by 
atomic abso rp t ion  are given  i n  the t a b l e s .  Semiquant i ta t ive  ana lyses  
f o r  gold a r e  omi t ted ,  



Table 1.--Description of rock,  v e i n ,  and altered zone samples. ( 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  
are shown by sample number p l o t t e d  on the accompanying map, 
Plate 1. 

Sample No. Lab. No. Sample Descr ip t ion  

S i l i ceous  graywacke 
A r g i l l i t e  wi th  minor p y r i t e  
Quartz v e i n  
A r g i l l i t e  
Quartz-chalcopyrite pod 
A r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
Py r i t i z ed  a r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
P y r i t i z e d  a r g i l l i t e  
Py r i t i z ed  a r g i l l i t e  
Quartz d i o r i t e  w i th  p y r i t e  
Hornfels  wi th  p y r i t e  
Monzonite wi th  p y r i t e  
Monzonite w i th  p y r i t e  
Quartz d i o r i t e  
Quartz d i o r i t e  
Andesite 
Monzonite 
Volcanic b recc i a  
Volcanic b recc i a  
A r g i l l i t e  wi th  p y r i t e  
A r g i l l i t e  
A r g i l l i t e  wi th  quar tz  v e i n s  
A r g i l l i t e  wi th  p y r i t e  quar tz  v e i n  
A r g i l l i t e  wi th  p y r i t e  quar tz  v e i n  
Quartz veined a r g i l l i t e  
Limestone 
Quartz monzonite 
Quartz v e i n  
Iron-stained quar tz  monzonite 
Ap l i t e  d i k e  
Greenstone 
Quartz monzonite 
Quartz monzonite 
Altered g r a n i t e  
T a c t i t e  
S i l i c i f i e d  g r a n i t e  
Hornfelsed a r g i l l i t e  



Table 1.--Description of rock, vein, and altered zone samples. (All 
samples are of representative material.) Sample l o c a l i t i e s  
are shown by sample number plotted on the accompanying map, 
Plate 1 .--Continued 

Sample No. Lab. No, Sample Description 

Quartz pyrite veinlet 
Iron-stained argillite 
Iron-stained argillite 
Limonite 
Iron-stained argillite 
Altered monzonite 
Pyrrhotite rich quartzite 
Aplite dike 
Quartzite with pyrite-pyrrhotite and chalcopyrite 
Aplite dike 
Pyritized black argillite 
Pyrite argillite 
Aplite dike 
Quartz vein with sulfides 
Iron-stained argillite 
Phyllite with pyrite and minor chalcopyrite 
Tactite with pyrrhotite 
Pyrrhotite and pyrite 



Explanation of Tablea:'.2 and 3 

Analytical  r e s u l t s  from rock and stream-sediment samples are given 
in Tables 2 and3 as a n a l y t i c a l  values such as 7.0000 ppm, 10.0000 per- 
cent ,  e t c . ,  or as qual i f ied  values expressed a s  a l e t t e r .  These l e t t e r  
codes are N = not detected,  L + less than specified l i m i t  of detection, 
G = greater than value shown, B = no data, H = in ter ference .  The term 
T = trace, but does not occur i n  these data .  Note t h a t  t h e  right-most 
z e r o . d i g i t s  f o r  each a n a l y t i c a l  value may or  may not be s ign i f i can t .  
The speci f ied  limits of de tec t ion  are as follows: 

Specified limits of detection 

FE PCJ! MG PCT CA PCT T I  P a  MN PPM AG PPM 

AS PPM AU PPM B PPM BA PPM BE PPM Bf PPM 

0.20000 0.02000 10.00000 20.00000 1.00000 10.00000 

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

5.00000 5.00000 2.00000 20.00000 2.00000 10.00000 

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

V PPM W PPM Y PPM ZN PPM ZR PPM 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey are reparted as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric backets having the boundaries 1 . 2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc.  The frequency d i s t r i b u t i o n s  
and histograms a r e  on logarithmic scales and a r e  computed using these 
brackets a s  class i n t e r v a l s ,  fo r  example: I 

Reported value (ppm) Limits 



On the histograms decimal numbers are shown as powers of 10, f o r  example: 

7 .OE-01 means 7.0 x lo-' ox 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 lo2 o r  700.0 

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

The histograms 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 histograms 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 t h i n  t h e  ranges  of a n a l y t i c a l  de t e rmina t ion .  
( " ana ly t i ca l  va lues") .  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  are biased  i f  d a t a  va lues  q u a l i f i e d  w i th  N ,  L,  C,  T, or  
H codes a r e  presen t .  (See t h e  histogram and statistics below i t  f o r  
tin, which a r e  c a l c u l a t e d  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 
geomet r ic  means i s  t h e , a n c 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 t h e  ana lyses  and a n  e s t i m a t e  of " c e n t r a l  tendency," or of a charac- 
teristic value;. of a frequency d i s t r i b u t i o n  t h a t  i s  approximately 
symmetrical on a l o g  s c a l e ,  and i s  t h e r e f o r e  u s e f u l  f o r  c h a r a c t e r i z i n g  
many geochemical d i s t r i b u t i o n s .  The geometric mean i s  no t  a n  estimate 
of geochemical abundance. The geometric d e v i a t i o n  is  t h e  an t i l oga r i t hm 
of t he  s t anda rd  deviation of t h e  l ogs  of t h e  ana lyses .  See USGS Profes-  
siona.1 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  discussion and explana t ion  of geometr ic  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 a r e  ignored where one o r  more of t h e  
unqua l i f i ed  data values  is  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 input  or where any d a t a  va lues  are  q u a l i f i e d  w i t h  t h e  G 
(g r ea t e r  than)  code. Data va lues  q u a l i f i e d  with B o r  H a r e  no t  used i n  
the  computations.  Where none of t h e  d a t a  va lues  f o r  an  element a r e  
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 as those  given in 
t h e  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 
t h i s  method of geochemical problems i s  descr ibed  i n  USGS P r o f e s s i o n a l  
Paper 574-B. The ea t imates  are unbiased i n  a s t r i c t  sense  only where 
the  data  a re  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 the es 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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CRhIG 8-5 ROCK SAMPLES 

5 A M P t t  
ACL320 
ALL325 
hCL 326 
bCL 327 
dCL 328 
ALL329 
A t 1  3 3C 
ACL331 
ALL 332 
ACL333 
ALL334 
ACL335 
A C E 6 5 1  
ACE652 
ACL323 
ALL 324 
ALL347 
ACL 345 
ACL346 
ACL322 
ACE949 
ALE950 
ACL458 
ACF457 
ACL456 
ALL454 
hCL455 
ACL453 
A C t 4 5 2  
ALL460 
bCL461 
ALL462 
ACL4b3 
ALL464 
ACL465 
ACL466 
ACL474 
bCL475 
bCL47b 
hCL4TT 
ACL484 
ACL568 
ACL 569 
A t 1 5 7 0  
Act571  
ALL 572 
AtL617 
ACLblkl 
ACL619 
hCL573 

A1J PPH 
0.02DOL 
0.0200L 
0.0200L 
0.0200L 
0.0600 
0.0200L 
0.0200C 
0.0200L 
O.OZO0L 
0.0200L 
0.02OOL 
0.0200L 
0.02OOL 
O~OtOOL 
0. OZOOL 
0.  OZOOL 
0.02OOL 
0.020OL 
0. 0200L 
0.0200L 
0.0200L 
D.0200L 
O.OZOOt 
0.020OL 
0. OZOOL 
0.OZOOt 
0.0200L 
0.0200L 
0.0200L 
0. 0200L 
0.02UOL 
0. 0200L 
0.0200L 
0.0ZOOL 
OIOZODL 
0.0200L 
0.OZOOt 
0.020OL 
0.0200L 
0.0200C 
1.SOC)O 
0.UZODL 
0.0200L 
O.02UOL 
0*0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
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FHEPUEYCY TABLE FOR COLUMN 2 1 MG PCT I 

L I n  I TS 
L O k C A  - UPPER 

1 . 8 k - 0 2 -  2.6E-02 
2.6E-02 - 3 - 8 E - 0 2  
3.Bt -02 - 5.6E-02 
5.6E-02 - 8.3E-02 
8 . 3 E - 0 2 -  1.ZE-01 
1.2E-01 - 1.8E-01 
1 8 - 1  - 2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5.6E-01 - R-3E-0L  
8.3E-01 - 1 - 2 E  00 
1 . 2 E 0 0 -  1 . B E 0 0  
1 . 8 E 0 0 -  2 . b E 0 0  
2 - 6 E  0 0  - 3.8E 00 
3 . 8 E 0 0 -  5 . b E 0 0  
5 .6 t  0 0  - 8.3E 0 0  

FREQ FREQ 
c un 

0 0 
0 0 
0 0 
1 1 
1 2 
2 4 
1 5 
3 8 
3 11 

11 22 
5 2 7  

12 39 
b 4 5  

11 56 
1 57 
1 58  

HI STUCKAH FOR COLUMN 2 I MG PCT ! 

1.5L-01 X X X  

3.OE-01 X X X X X  

5.OE-01 X X X X X  

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

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

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

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

3.OE 00 X X X X X X X X X X X X X X X X X X X  

PERCENT 
FREQ 
0.0 
0.0 
0.0 
1.72 
1.72 
3.45 
1.72 
5.17 
5.17 

18.97 
8-62  
20.69 
i0.34 
18.97 

1.72 
1.72 

PERCENT 
FREQ CUM 

0.0 
0.0 
0 - 0  
1.72 
3.45 
6.90 
8.62 

1 3 - 7 9  
18.97 
37.93 
46.55 
67.24 
1 7 - 5 9  
96.55 
98.28 

100.00 

ANhLYTiChL 
T G VALUES 
0 0 58 

5.0 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
 

Y
X

X
X

 
x 

X
 

X
 

X
 

Y
 

X
Y

X
X

X
X

 
X

X
K

X
X

X
 





FREQUENCY T A B L E  FUR CULUHN 4 ( T I  P C T  I 

L l n I T s  
LDWER - UPPER 

i.Bt-03 - 2.6E-03 
2.6t-03 - 3.8E-03 
E - 0  - 5.6E-03 
5.6E-03 - 8.3E-03 
d.3E-03 - 1.2E-02 
L.2E-02 - 1.w-02 
1.BE-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.ZE-01 
1.2E-01- 1-8E-01 
1.8E-01 - 2.6E-01 
2.6E-01 - 3.8E-01 
3-a£-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2f 0 0  

FREQ FREQ 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
5 5 
2 7 
2 9 
4 1 3  

10 2 3  
3 26 

15 41 
6 47 

10 57  
1 5 8  

H I  STOGRAM FOR COLUMN 4 I T I  PCT I 

3 . 0 5 0 2  X X X X X X X X X  

5.M-02 X X X  

7.OE-02 X X X  

1 . O k - 0 1  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  

PERCENT 
FREO 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.62 
3.45 
3.45 
6 -90  

17.24 
5. L7 

25.86 
10.34 
1 7 - 2 4  

1-72 

Z.OE-01 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  

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

M A X I M U M  = 1-00000E 00 

GEOHETHIC MEAQ = 2.20692E-01 

PERCENT 
FPEQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0-0 
0.0 
8.62 

12.07 
15.52 
22-4k 
39.66 
44.83 
70.69 
81.03 
98.28 

1 0 0 ~ 0 0  

GEOMETRIC D E V I A T I O N  = 2.59946E 00 
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FREQUENCY TABLE FOR COLURM 9 ( B PPM I 

LIMITS FREQ FREQ PERCENT 
LOHER - UPPER CUM FREQ 

8 - 3 E  00 - 1.2E 01 3 3 5.17 
1.2E 01 - 1.8E 01 3 b 5.17 
1.8E 0 1  - 2.6E 01 2 8 3.45 
2.bE 0i - 3.8E 0 1  7 15 12 .07  
3 -8E  01 - 5 - 6 E  0 1  2 17 3.45 
5 -6E 01 - 8.3E 01 3 20 5- L7 

HISTOGRAM FOR COLUMN 9 ! 0 PPM ) 

1.UE 01 XXXXX 

1 - 5 E  0 1  XXXXX 

2.OE 01 XXX 

3.OE 01 XXXXXXXXXXXX 

5.OE 01 XXK 

7.OE 01 XXXXX 

MAXIMUM = 7.OOOOOE 01 

PERCENT 
FREQ CUM 

5.17 
10.34 
13.79 
25-84 
29.31 
34.*8 

kflALYTICAL 
T G VALUES 
0 0 2 0  

0.0 0.0 

GEOMETRIC MEAN = 2.6312tE 01 

GEOMETRIC D E V I A T I O N  = 1.8918BE 00 



FREQUENCY TABLE FOR CDFUHN 10 1 % A  PPM I 

L I M I T S  F R f P  FREQ 
LOWER - UPPER run 

1-8E 01 - 2.bE 0 1  0 0 
2.bE 0 1  - 3.8E 0 1  0 0 
3.8E 01 - 5.6E 0 1  0 0 
5,6t 01 - 8.3E 0 1  1 1 
8.3E 0 1  - 1.2E 02 2 3 
1.2E 02 - 1.8E 02 10 13 
1 . 8 E 0 2 -  2 .bE02  4 17 
2.6E 02 - 3.8E 02 16 3 3  
3 . 8 E 0 2 -  5.6E02 2 3 5  
5 . 6 E 0 2 -  8.3E02 5 40  
8 . 3 E 0 2 -  1 .2E03 1 41 
1 . 2 E 0 3 -  1 .8E03  3 44 
1-BE 03 - 216E 03 3 47 
2.6E 03 - 3.8E 03 2 49 
3.8E 03 - 5,bE 03 3 52 

HISTOGRAM FOR COLUMN 1 0  ( BA PPH ) 

1.OE 02  X X X  

1-5E 02 X X X X X X X X X X X X X X X X X  

PERCENT 
FREQ 

0.0 
0.0 
0.0 
1 -72  
3.45 

17.24 
4 -90  

27-59 
3.45' 
8.62 
1 -72  
5.17 
5.17 
3.45 
5- 17 

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

S.OE 02 X X X  

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

1- 5E 03  XXXXX 

2 . O E  03  X X X X X  

3.OE 0 3  X X X  

5.OE 03 XXXKK 

GtO#ETRIC MEAN = 4.22525E 02 

PERCENT 
FREP CUN 

0.0 
0.0 
0.0 
La72 
5-87 

22-41 
29.31 
56.90 
60-34 
68.97 
T0.69 
75.86 
81.03 
04-48 
89-66 

AMALYT I C A t  
G VALUES 
1 52 

1-72 

GEOMETRIC D E V I A f  I O N  = 3.02171E 00 



FKECUENCV TABLE FOR COLUMN 11 ( BE PPH I 

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

A.3t-01-  1.2E00 8 8 13.79 t3-79 
l.2€ 00 - 1.Bf 00 7 15 12-07 25-86  

HISTOGRAM FOR COLUMN 11 I RE PPM 

1.OE 00 X K X X X Y X X X X X X X X  

I .  5E 00 X X X X K X K X X X X X  

GEOMETRIC M E A N  = 1-20830E 00 

bt4ALYT I t A t  
G VALUES 
0 15 

0.0 

G t O M E T R I C  O E V I A T I O N  = L.23291E 00 
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FREQUENCY TARLE FOR CUiUMh 16 I CU 

L I M I T S  
LOWER - UPPER 

3 - 8 E 0 0 -  5.6E 
S . b E 0 0 -  8.3E 
0 - 3 E 0 0 -  1.2E 
1 - 2 E  01 - 1.8E 
1.8t 01 - 2.6€  
Z.6E 01 - 3.8E 
3 . 8 ~ 5 0 1 -  5.6E 
5.bE 01 - B.3f 
8-3t 01 - 1 - 2 E  
1.2E 0 2  - 1.8E 
1.dE 02 - 2.6E 
2-bE 02 - 3.8t 
3 - 8 E  0 2  - 5.6E 
5 . 6 E 0 2 -  8.3E 
8 - 3 E  02 - 1.2E 
l.2E 0 3  - I . I E  
1.8E 03 - 2.6E 
2 . 6 E 0 3 -  3.BE 
3.8E 03 - 5 0 6 E  
5 - b E  0 3  - 8.3E 

FREQ FHEQ 
t UM 

00 1 1 
00 0 1 
0 1 5 6 
0 1 5 I 1  
01 4 15 
01 8 23 
0 1 3 2 5  
01 4 30  
0 2  b 36 
0 2  5 41 
0 2  1 4 2  
0 2  1 43 
02 0 4 3  
0 2  0 43 
0 3  1 4 4  
0 3  1 45 
0 3 0 4 5  
0 3  0 4 5  
03 0 45  
0 3  1 4 6  

HISTOGRAM FOR COLUMN 1 6 !  CU P P M )  

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

W 1.5E 01 X X X X X X X X X  
0 

2.OE 01 X X X X X X X  

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

5.OE 01 X X X X X  

7.Of 0 1  X X X X X X X  

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

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

2.OE 0 2  X X  

PPM 1 

PERCENT 
FREO 

1.72 
0.0 
8 -  62 
8.62 
6.90 

13.79 
5.17 
6.90 

10- 3C 
8 - 6 2  
1 . 72 
1.72 
0.0 
0.0 
1.72 
1-72 
0.0 
0.0 
0.0 
1.72 

PERCENT 
FREQ CUM 

1.72 
1.12 

10-34 
1 8 - 9 7  
25.86 
39-66 
44.83 
5 1 - 7 2  
6 2 - 0 7  
70.69 
72.41 
74.14 
74.14 
74.14 
75.86 
77.59 
77.59 
77.59 
77.  5 9  
19 .31  
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L I M I T S  FKEQ FREQ P E R C E N T  PkRCEfdT  
LUhER - UPPER C UM FHEQ F R E O  CUM 

1 .BE 01 - 2.6E 01 0 0 0.0 0.0 
2.6E 01 - 3.8E 01 1 1 1.72 1.72 

H I S T U S R A M  FOR CilLUMhl 17  ( LP. P P f l  I 

M A X I M U M  = 3-00000E 01 

M I N I M U M  = 3.00000E 01 

G t O H E T R I C  H E A Y  = 3.OUOOOE 01 
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FAtOUENCY T A B L E  FOR COLUMN 27 I SR PPH I 

L I M I T S  FREQ FREQ P E R C € % T  PERCENT 
LUUEK - UPPER CUM F R E O  FREO CUM 

I IMALYT ICAL  
N L H B T G VALUES 

5 8  0 0 0 0 0 0 
***** 0.0 0.0 0.0 

G E O M E T R I C  MEhN = 9 . 9 Y Y O O E  4 R  

G E O M E T R I C  O E V I A T I O M  = 9.Y9900ti 48 
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FHEIJUEI.ICY T A M E  FUR C[ILUMN 2 1  ( L N  P P l r  I 

L I M I T S  FREQ F K t P  PERCEYT PERCENT 
LUkER - IIPPER CUM FPEQ FREQ CUM 

1 . 3 t  02 - 2 . 6 t  02 2 2 3 . 4 5  3.45 
2 . b t  DL - 3.HE 02 3 5 5 . 1 7  8.62 
3 . d t  0.2 - 5.bE 0 2  0 5 0.0 8 - 6 2  
5.6E 0.2 - R . 3 E  0.2 3 8 5.17 13-79 

2.DE 02 X X X  

3 - 0 E  02 K K X X X  
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8 GEOHETHIC P'EAN = 3 .72466E 02 
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hH PPM 
LC Pt'M 
5 N  PPM 
bH P P V  

V PPE' 
W PPY 
Y PPF' 

Lh P P M  
L K  P P F !  
*U PPt' 

O E T E C T k D t  
O E T E C T E O *  
CETECTED,  
OETECTED,  

' L E S  ANll 
I l E T E C T E D t  
UETECTED, 
UETECTEO,  
UETECTED,  
O E T E C T E D *  

L E S S  T H A Y r  
L E S S  T H A N *  
L E S S  THAN, 
L E S S  T H A N *  

58  ANALY T 
L E S S  T H A K r  
L E S S  THAN, 
L E S S  T H A N *  
L E S S  T H A N *  
L E S S  T H A N *  

C R  TRACE 
OK r R d C E  
OR TRACE 
IIR TRACE 

ICAL V ICUE 
OR TRACE 
OR TRACE 
OR TRACE 
OR TRACE 
OR TRACE 

VALUES. 
VALUES. 
VALUES. 
V4LCIES. 

:S. 
VALUES. 
V A L U E S *  
VALUES. 
V I L U E S .  
VALUES. 

0 R E P O R T E D  VALUES. NO COMPUTATIONS. 
49 REPORTED VALUES.  

2 REPORTED VALUES.  NO COHPUTAT IONS. 
46 REPORTED VdLUES. 

o REPORTED vaLuEs, NO COWPUTRTIONS. 
5 1  REPORTED VaLuEs. 

8 REPORTED VALUES- 
53  REPORTED VALUES. 

2 REPORTED VhlUES.  NO C O M P U T A T I O N S *  
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FHEOUENCY TASLE FOR COLUMN 16 1 CU P P V  ) 

L I M I T S  
LOMEH - UPPER 

3.8E 0 0  - 5 . 6 E  
5.bE O U  - 8.3t 
8.3E 00 - i.2€ 
1.ZE 0 1  - L.8 f  
i .BE O i  - 2.6E 
Z.6t 01 - 3.8E 
3-8E 01 - 5 . 6 t  
5.6f 0 1  - B.315 
8-3E 01 - 1.2E 
1 .ZE  02 - 1.8E 
1.BE 0 2  - 2.6E 
2.6E 02 - 3.8E 
3.8E 02 - 5.6E 
5.6E 02 - 8.3E 

FREB FKEQ PE 
C U M  

00 1 1 
OU 0 1 
0 1 0 1 
0 1 4 5 
0 1 1 6 
01 6 1 2  
0 1 7 19 
0 1  11 30 
02 3 3 3  
0 2  4 3 7  
u2  1 3 8  
02 1 39 
02 0 39 
0 2  1 40 

1,5€ 01 X X X X I X X X X X  

.RCENT 
FREQ 

2.44  
0.0 
0.0 
9.74 
2.44 

1 6 - 6 3  
17.01 
26.83 

7.32 
9 .76  
2.44 
2 . 4 4  
U. 0 
2.44 

X X 

X X X X X X X X X X X X X X X  

X X X X X X X K X X X X X X X X X  

X X X X X K K X X X X X X X X X X X X X X X X X X X X  

X K X X K X X  

X X X K X X K X X X  

X X  

K X  

PERCENT 
F R E Q  cum 

2.44 
2.44 
2.44 

12-20 
14.63 
2 9 - 2 1  
46 .34  
7 3 . 1 7  
80 .49  
90.24 
92 -68  
95.12 
95.12 
97.56 

ANALY T l CAL 
B T G V A L U E S  
0 0 0 40 

0 - 0  0 . 0  





FAEUUENCY r A H L E  FOR CGLUMY 17 I C 4  PPM 1 

L I M I T S  
LONER - UPPER 

1.8k 0 1  - 2.6E 
2.6E 01 - 3.8E 
1.8E 01 - 5.6E 
5 . b t  01 - P.3E 
8.3E 01 - L I Z €  
1 . L E  02 - 1.8E 

FREQ FREQ 
CUM 

01 1 1 
0 1 2 3 
0 1 0 3 
0 i 0 3 
02 0 3 
02 1 4 

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

3.0E 01 X X X X X  

5.OE 01 

2j M I N I M U M  = 2 0 0 0 0 0 0 E  01 

GEOMETRIC MEIN = 4 0 0 5 3 5 9 E  0 1  

PERCENT 
FREQ 
2.44 
4.88 
0.0 
0.0 
0 . 0  
2.44 

PERCENT 
FREQ cun 

2.44 
7-32 
7.32 
7-32  
7.32 
9.76 

A N A L Y T I C A L  
G VALUES 
0 4 

0 - 0  
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FREUUEYCY T A B L E  FOR COLUMN 2 3  ( SC P P M  1 

L I M I T S  
L O W E R  - uwEa 

3 . 8 t  OLI - 5.6E 
5.6E 00 - 8.3E 
8.3t 0 0  - 1.2E 
1 . 2 t  01 - 1.BE 
I - B E  01  - 2.bE 
2.6E 01 - 3.8E 

FREQ FREQ PERCENT 
CUM FREQ 

UO 1 1 2 . 4 4  
00 2 3 4.88 
0 1 3 6 7.32 
01 14 20 3 4 . 1 5  
01 5 2 5  12.20 
01 1 4  39 34.15 

PERCENT 
FREQ CUH 

2.44 
7 -  32 

14-63 
48 78 
60.98 
95.12 

H I S T O G R A M F O R C O L U M Y  23 t S C P P H  1 

7.OE 00 X X Y K X  

1.0t 01 K X X X X X X  

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

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

3.0E 01 X I X X X X K X X X X X X I X X K X X X X X X Y X X X X X X X X X X  

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

ANbLYT IChL 
G VALUES 
0 39 

0.0 

CEOf4ETRIC MEAN = 1.80889E 01 

GfOHETRIC D E V I A T I O N  = 1.blOBOE 00 
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L I r I T s  
L U Y t K  - UPPER 

8.3E 00 - 1.E 
1-2E 01 - 1.8f 
I.BE 01 - 2.665 
2 . b t  01 - 3-8E 
3.8f 0 1 -  5 - 6 E  
5.6E 0 1  - 8.3E 
8.3k 01 - 1 . Z E  
1.2E 02 - I . 6 k  
1.8E 02 - Z . 6 E  
2 . b E 0 2 -  3.8E 

FKEQ F K E Q  
G U M  

0 1  0 0 
0 1 0 0 
0 1 0 0 
0 1 3 3 
01 u 3 
0 1 1 4 
32 I 5 
0.2 4 9 
0 2  1 1  20 
02 2 1  . 4 1  

PERCENT 
F R t O  
U. 0 
0.0 
0 .0  
7-32 
0.0 
2.44 
2.44 
9.76 

2 6 . 8 3  
51 .22  

PERCENT 
FREQ CUM 

0.0 
0.0  
0.0 
7-32 
7-32  
9-76 

lZI20 
21-95 
48.78 
100.00 

H I S T O G R A M  FUR CULUMY 26 1 V PPM 1 

3,OE 01 XXXXKXX 

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

ANALYT ICAL  
N 1 H 0 T G VALUES 
0 0 0 0 0 0 41 

0.0 0.0 0.0 0.0 

MINIMUM = 3.0000UE 01 
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