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Analytical data f o r  144 stream sedimenc samples from the  southeastern 

pa r t  of t h e  M t .  Michelson quadrangle and t h e  southwestern pa r t  of t h e  

Demarcation Point  quadrangle are given on Table 1. S t a t i s t i c a l  d a t a  on 

t h e  frequency d i s t r t b u t i o n  of 30 elements a r e  given i n  Tables 2 and 3. 

The sample l o c a l i t i e s  a r e  shown on Figure 1. 

Most of the  samples were collected i n  1969 by H. N. Reiser, R. L. 

Detteman, W. P. ~ r o s g & ,  E, G. Sable and J. T. Dutro, Jr.; six samplea were 

col lec ted  i n  1958 and 1968. Samples were collected from t h e  a c t i v e  stream 

channel wherever possible; where t h i s  w a s  not possible,  samples were 

collected from bank o r  t e r race  deposits  adjacent t o  t h e  channel. Samples 

t h a t  may include sediments derived from g r a n i t i c  outcrops o r  g r a n i t i c  

g l a c i a l  debr is  a r e  iden t i f i ed  by the  letters "gr" following the  sample 

number. 

Analyses fo r  gold, s i l v e r  and z inc  were by the  atomic absorption method 

and a r e  accurate t o  2100 percent. Arsenic and antimony analyses were by 

f i e l d  colorimetric methods, and a r e  accurate t o  3.30 t o  50 percent. Mercury 

analyses were by the  atomic absorption (instrumental) method. The da ta  f o r  

t h e  other elements a r e  by six-etep semiquantitative spectrographic analys is .  

The spectrographic analyses were reported i n  percentage (pct)  or  p a r t s  per 

mi l l ion  (ppm) t o  t h e  neares t  number i n  t h e  series 1.0,  0.7, 0.5, 0.3, 0.2, 

0.15, 0.1, e t c .  The precis ion of a reported value is approximately plus 100 

percent o r  minus 50 percent. Minimum l i m i t s  of de tec t ion f o r  each element 

a r e  given on pages 2 and 3. Analyses were done by L. W. Bailey, E. F. 

Cooley, K. J. Curry, J. G. Frisken, C. L. Jacobson, H. D. King, R. W. Leinz, 

R. L. Mil ler ,  E. L. Mosier, D. J. Muffler, D. 6. Murrey, S. L. Noble, M. S. 

Rickard, R. B. Tripp and J. G. V i e t s .  



The ana ly t i ca l  da ta  have been processed by means of a computer program 

known as GEOSUM. The GEOSUM program is designed primarily f o r  summarizing 

and tabula t ing geochemical data  from semiquantitative spectrographic 

analyses (commonly re fe r red  t o  as six-step spectrographic analyses) by t h e  

labora tor ies  of- t h e  U.S. Geological Survey 

The program output cons i s t s  o f :  (a) a tabula t ion of t h e  d a t a  (Table I ) ,  

(b) histograms and cumulative frequency d i s t r ibu t ions  f o r  a l l  elements 

(Table 2) ,  and ( c )  a s t a t i s t i c a l  summary which includes geometric means and 

geometric deviat ions (Table 3). 

Explanation of Table 1 

The r e s u l t s  of t h e  analyses of the  stream sediment samples are given 

i n  Table 1 a s  ana ly t i ca l  values such as 7.0000 ppm, 10.0000 percent,  etc. ,  

o r  as qua l i f i ed  values expressed as a letter. These letter codes a r e  N = 

not detected, L = less than specif ied l i m i t  of detect ion,  G = grea te r  than 

value shown, B = no data.  The terms T = t r ace ,  and H = in ter ference  do not 

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 

ana ly t i ca l  value may o r  may not be s ign i f i can t .  The speci f ied  l i m i t s  of 

detec t ion are a s  follows: 

Specified l i m i t s  of detec t ion 

FE PCT MG PCT CA PCT T I  PCT MN PPM AG PPM 

AS PPM 1 / ~ ~  PPM B PPM BA PPM BE PPM B I  PPM 

0.20000 0.02000 10.00000 20.00000 1.00000 10.00000 

CO PPM CR PPM CU PPM LA PPM MO PPM NB PPM 

5.00000 5.00000 5.00000 20.00000 5.00000 10.00000 

gl3ecause of insuf f i c ien t  sample mater ia l  t h e  laver l i m i t  f o r  Au was 0.04 

i n  2 samples, and 0.1 i n  2 samples. 
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Specified limits of detec t ion (Continued) 

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

5.00000 10.00000 0.50000 5.00000 10.00000 100.00000 

V PPM W PPM Y PPM ZN PPM ZR PPM HG PPM 

10.00000 50.00000 10.00000 25.00000 10.00000 0.01000 

Explanation of Table 2 

Histograms showing t h e  frequency d i s t r i b u t i o n  of t h e  reported elements 

i n  a l l  of t h e  samples are given i n  Table 2. The histograms fo r  bismuth, 

gold, molybdenum, silver and tungsten have been omitted because so few 

values f o r  these metals were reported. Data f o r  gold, s i l v e r ,  arsenic, 

antimony, and z inc  t h a t  were determined by atomic absorption and colorimetric 

methods have been recas t  by t h e  GEOSUM program i n t o  t h e  six-step form of t h e  

spectrographic analyses. 

I n  addi t ion  t o  t h e  histograms representing a l l  144 samples separate 

sets of histograms were computed f o r  t h e  group of 75 samples from streams 

t h a t  drain the  g r a n i t i c  ter rane  and the  group of 69 samples from streams t h a t  

drain t h e  sedimentary and metamorphic t e r rane  of t h e  r e i t  of t h e  area.  These 

addi t ional  histograms a r e  given f o r  arsenic ,  beryllium, copper, lead,  tin 

and zinc. S t a t i s t i c a l  da ta  fo r  a l l  t h e  metals from each of t h e  d i f f e r e n t  

provenances a r e  summarized i n  Table 3. 

Semiquantitative spectrographic analyses by the  U.S. Geological Survey 

a r e  reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 

etc.)  of geometric brackets 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  and histograms a r e  on 

logarithmic sca les  and are computed using these  brackets a s  c l a s s  in te rva l s ,  

f o r  example: 



Reported value (ppm) Limits 

1.0 .83 1.2 

1.5 1.2 1.8 

2.0 1.8 2.6 

3.0 2.6 3.8 

5.0 3.8 5.6 

7.0 5.6 8.3 

10.0 8.3 12 .O 

On the histograms the analytical values are shown as powers of 10, for 

example : 

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

7.OE 00 means 7.0 x 10 0 or 7.0 

7.OE 01 means 7.0 x 10' or 70.0 

7.06 02 means 7.0 x lo2 or 700.0 

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

The histograms are constructed of X's, each of which represents 

1 percent of the total number of samples (144 in most cases, 75 or 69 in the 

others). 

The geometric mean is the antilogarithm of the arithmetic mean of the 

logs of the analyses and is an estimate of "central tendency," or of a 

characteristic value, for a frequency distribution that is approximately 

symmetrical on a log scale, and is therefore useful for characterizing many 

geochemical distributions. The geometric mean is not an estlmate of 

geochemical abundance. The geometric deviation is the antilogarithm of the 

standard deviation of the logs of the analyses. See Miesch (1967 and 1963, 

p. 20-23) for further discussion and explanation of geometric deviation. The 

validity of these statistics as estimates of geochemical distribution in the 



area depends on how representa t ive  the  samples are .  The s t a t i s t i c s  may 

I change when more samples are collected.  

I The histograms and the  s t a t i s t i c s  given below them a r e  derived only 

I from da ta  values within t h e  ranges of ana ly t i ca l  determination ("analytical  

values"). The histograms are, therefore,  incomplete, and t h e  statistics 

are biased i f  da ta  values qual i f ied  with N ,  L, G, T ,  o r  H codes a r e  present.  
I 

S t a t i s t i c a l  est imates t h a t  are unbiased i n  t h i s  regard are given i n  Table 3. 

Explanation of Table 3 

I n  t h e  computations performed t o  produce t h e  s t a t i s t i c a l  summaries i n  

Table 3 a l l  elements a r e  ignored where one o r  more of t h e  unqualified data  

values is  qual i f ied  with t h e  G (greater  than) code. Data values qual i f ied  

with B o r  H are not used i n  t h e  computations. Where none of the  data  values 

for  an  element a r e  qual i f ied  the  mean and deviat ion should be t h e  same as 

those given i n  Table 2. Where data  are qual i f ied  with t h e  codes N,  L, o r  

T, t h e  est imates of geometric mean and deviat ion 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 ibu t ions .  The appl ica t ion of t h i s  

method t o  geochemical problems is described i n  USGS Professional  Paper 574-B. 

The est imates a r e  unbiased i n  a s t r i c t  sense only where t h e  da ta  are derived 

from a lognormal parent population, but experiments have shown t h a t  l a rge  

departures from t h i s  requirement may not g rea t ly  inval idate  t h e  r e s u l t s .  

Acceptance and use of t h e  est imates,  however, is  the  respons ib i l i ty  of t h e  

individual.  
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SAMPLE 
/d/ b9bBEllb gr 
102 9ABEllbA 9r 
*/de 6YhBEl12 gr 
/@7 9ABEll2J 3P 
/@8 b9aBEll3 gr 
109 JhBE1134 gr 
//O b 9 A B E B 4  
/// 69ABEBb 
//Z 6YABE85 
//j bPARR179 gP 
//4 6JARR181 g r  
//. 6JaRRl80 gr 
46 6YARAlbl gr  
//7 63ARRlbO gP 
/ /B  bPARR175 r 
//P 6Y4RRltb 3t' 
/a bYARR177 
/A?/ bPhRRl76 
/ . a  6YARRL33 
123 bPARA134 
/Z4 69ARR132 / .  b9ARR131 gP 
/dd 94RR131A gt" 
1.27 b9ARK129 y r  
/a b9ADTl29 
fa 6 Y A B E 8 7  /* bYABE43A 
fs/ b9dRE88 

69ABt99 
&B 6YABE92 

6YABE93 /* 69ABE98 
/36 69ABE94 /* bYABE97 

69A0E95 . /* 69A0E96 
190 69ARR130 
/4/ 6YABE4O 
/#2 69ABE89 /* 69ABE91 
/dQ 69ABE90 

a/& bYABE110 r 
/W 69dBE114 & 

6YABElll gr 

t o  PPM. 
15.0000 
20.0000 
20.0000 
20.0000 
15.0000 
20.0000 

5.0000 
10.0000 
10.0000 
50.0000 
15.0000 
10.0000 
20.0000 
20.0000 
15.0000 
20.0000 
15.0000 
lS.0000 
10.0000 
15.0000 
20.0000 

5.0000 
15.0000 
10.0000 
10.0000 
10.0000 
15.0000 
201 0000 
30.0000 
30.0000 
20.0000 

'30.0000 
30.0000 
20.0000 
20.0000 
30.0000 
10.0000 

7.0000 
10.0000 
30.0000 
30.0000 
10.0000 
20.0000 
20.0000 

SADLEROC 

CR PPM. 
30. 0000 
70. 0000 
70.0000 
70.0000 
30.0000 
70.0000 
30.0000 
30.0000 
30.0000 
2 0. 0000 
30.0000 
70,0000 
50.0000 
70. 0000 
70.0000 
70. 0000 
70.0000 
30.0000 
70.0000 

100.0000 
150.0000 
100.0000 

70.0000 
50.0000 
70.0000 
70.0000 

100.0000 
1 5 0 ~ 0 0 0 0  
150-0000 

70.0000 
70.0000 

100.0000 
150.0000 

70.0000 
100.0000 
100.0000 
100.0000 
150.0000 
150.0000 
200.0000 
200.0000 

30.0000 
50.0000 
70.0000 

:HIT-JAG0 STR SEDS 

CU PPR. LA PPR. 
15'.0000 150.0000 
15.0000 30 0000 
30.0000 50.0000 
20.0000 50.0000 
10.0000 50.0000 
20.0000 50.0000 
10.0000 0.0 L 
7.0000 0.0 L 

15.0000 20.0000 
30.0000 0.0 L 
10.0000 30.0000 
15.0000 30.0000 
20.0000 20.0000 
15.0000 50.0000 
30.0000 30.0000 
30.0000 30.0000 
50.0000 70.0000 
15.0000 0.0 L 
10.0000 30.0000 
50.0000 20.0000 
30.0000 50.0000 

7.0000 30.0000 
100 .oooo 20.0000 

50.0000 0.0 N 
30.0000 20.0000 
30.0000 20.0000 
30.0000 50.0000 
50 .OOOO 0.0 L 
50 0000 10.0000 

100.0000 20.0000 
70.0000 20.0000 
50.0000 30.0000 
70.0000 tO.OOOO 
15.0000 50.0000 

100.0000 50.0000 
70.0000 15.0000 30.0000 

30.0000 
0.0 L 0.0 L 

10.0000 20.0000 
50.0000 50.0000 
30.0000 50.0000 
15.0000 50.0000 
15.0000 50.0000 
20.0000 50. 0000 

NB PPM. 
15.0000 
15.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 
0.0 L 

10.0000 
15.0000 
15.0000 
15.0000 
15.0000 
20.0000 
15.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 

0.0 L 
10.0000 
0.0 L 
0.0 L 

10.0000 
15.0000 
10.0000 
15. 0000 
10.0000 
1!LOOOO 
15.0000 
20.0000 
L5.0000 
15.0000 
10.0000 
1 0 ~ 0 0 0 0  
0.0 L 

10.0000 
15.0000 
15.0000 
iO.OOOO 
15.0000 
iOtOOOO 
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7a&/6/e 2 H.s%yrams 
FREQUENCY TABLE FOR COLUMN 1 I FE PCT.1 

L IMITS 
LOWER - UPPER 

3.8E-02 - 5.6E-02 
5.bE-02 - 803E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1.8E-01 
l.dE-01 - 2.6E-01 
2.6E-01- 3.8E-01 
3.8E-01 - 5.6E-01 
5.6f-01 - 8.3E-01 
8-3E-01 - 1.2E 0 0  
1.2E OD - 1.8E 0 0  
1.8E 00 - 2.6E 0 0  
Z . b E 0 0 -  3 .BE00  
3.8E 0 0  - 5.6E 0 0  
5.6E 0 0  - 8.3E 00 
8.3E 09 - 1.2E 01 
1.2E 0 1  - 1.8E 0 1  

FREQ FREQ 
c UR 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 1 
2 3 
9 12 

16 2 8  
56  84 
50 134 

7 1 4 1  
2 143 
1 144 

HISTOGRIM FOR COLUMN 1 ( FE PCf.1 

1.5E 00 XXXXXX 

Z.OE 00 XXXXXXXXXXK 

PERCEMr 
FREQ 

0.0 
0. 0 
0.0 
0.0 
0.0 
0.0 
0.69 
0.0 
1.39 
6.25 

11.11 
38.89 
34.72 

4. 8 6  
1 -39  
0. 6 9  

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.69 
0.69 
2 -08  
8.33 

19.44 
58.33 
93.06 
97.92 
99-31 

100.00 

3.OE 00 XXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXKKXXX 

5 .OE 00 XXXXXXXXXXXXXXXXXXXXXXKKXXXXXXXXXXX 

7.OE 00 XXXXX 

GtOHETRIC DEVIATION r 1.62484E 00 

AMALYT ICAL 
G VALUES 
0 1 44 

0.0 

FREQUEYCY TABLE FOR COLUMN 2 ( PIG PCT.1 

LIH ITS  
LOUER - UPI  

1.8E-02 - 
2-6E-02 - 
3.8E-02 - 
5.6E-02 - 
8-3E-02 - 
1.2E-01 - 
1.8E-01 - 
2.6E-01 - 
3.BE-01 - 
S.6E-01 - 
8.3E-01 - 
1.2E 00 - 
1.8E 0 0  - 
2.bE 00 - 
3.615 0 0  - 

'ER 
2. 6E-02 
308E-02 
5.6f-02 
8.3E-02 
1.2E-01 
1. BE-01 
206E-01 
3-8E-01 
5.6E-01 
8.3E-01 
1.ZE 00 
L.8E 00 
2.6E 00 
3.0E 0 0  
5-6E 00 

FREQ FREQ PERCENT 
C UH FREP 

0 0 0.0 
0 0 0.0 
0 0 . 0.0 
0 0 0.0 
2 2 1.39 
0 2 0.0 
3 5 2.08 
5 1 0  3.47 
7 1 7  4.86 

46 63 3 1  - 94 
47 110 32.64 
18 120 12-50 
10 138 6.94 

5 143 3 - 4 1  
1 144 0. 69 

HISTOGRAH FOR COLUMN 2 ( MG PCT. 

3.05-01 XXX 

5.OE-01 XXXXX 

7.OE-01 XXXXXXXXXXXXXXKXKXXXIXXXXXXXKXXX 

L.OE 0 0  XXXXXKXXXKXXXXXXXXXXXXXXIXXXIXXKX 

L.5E 00 XXXXXXXXXXXXX 

2.OE 0 0  XXXXXXX 

3.OE 00 XXX 

GtOHETRIC H E M  = 0.90700E-01 

PERCENl 
FREP cun 

0.0 
. 0.0 , * 

0.0 
0.0 
1-39 
1-39 
3.47 
6.94 

11.81 
43.7s 
76.39 
08-89 
95-03 
99.31 

100.00 

AGIALYT ICAL 
G VALUES 
0 144 

o w 0  

GEOMETRIC DEVIATION = 1.80190E 0 0  





FRtQUENCY rABLE FOR COLUMN 4 I T I  PCT.1 

L I M I T S  
LOWER - UPPER 

1.8E-03 - 2.6E-03 
2.bE-03 - 3.8E-03 
3.8f-03 - 5.6E-03 
5.6E-03 - 8.3E-03 
8.3E-03 - 1.2E-02 
1.2E-02 - 1.8E-02 
1.8E-02 - 2.6E-02 
2.6E-02 - 3.8E-02 
3.8f-02 - 5.6E-02 
5 -6E-02 - 8.3E-02 
8.3E-02- 1.2E-01 
1.2E-01 - 1.8E-01 
1.8E-01 - 2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5-6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - i . 2 E  0 0  

FREQ FREP 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
3 4 
9 13 

11 2 4  
29 53 
38 91 
4 6  137 

7 144 

/ HlSTOGRhM FOR COLUMN 4 I TI PCT.1 

1.5E-01 X X X X X X  

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

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

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.69 
2.08 
6.25 
7-64 

20.14 
2b.39 
31-94 

4 -86  

I 5.OE-01 XXXXXXXXXXXXXXXXXXXXXXXXXX 

I 7oOE-01 XXXXXXXXXXXXXXXXXXXXXXXXXXXXKKXX 

1.OE 0 0  X X X X X  

GEORETRIC MEAN f 4.28589E-01 

GfOMEfRIC DEVIATION = 1.77016E 00 

PERCENT 
FREQ CUR 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.69 
2.78 
9-03 

16-67 
36.81 
63.19 
95.14 

100.00 

ANALYTICAL 
6 VIILUES 

EKtQUEMCY TABLE FOR COLUMN 

LIMITS 
LOWER - UPPER 

8.3E 00 - 1.ZE 
1-2E 0 1  - 1.8E 
1.BE 01 - 2.6E 
2.6E 01 . -  3.8E 
3.8E 0 1  - 5.6E 
5.6E 0 1  - 8.3E 
8.3E 01 - L.2E 
1 - Z E 0 2 -  1.8E 
1.8E 02 - 2.6E 
2 0 6 E 0 2 -  3.8E 
3.0E 02 - 5.6E 
5.6E 02 - 8.3E 
8.3k 02  - 1-2E 

i 102E 03 - 1-BE 

FREQ 

0 1  0 
0 1  0 
0 1  0 
0 1  0 
0 1  0 
01 2 
02 4 
02  1 4  
0 2  11 
02  40  
02  2 6  
02 18  
03 2 1  
0 3  8 

FREP PERCENT 
CUM FREQ 

HISTOGRAM FOR COLUfiN 5 ( MN PPM. l 

! 7.0E 01 X  

1.OE 02 X X X  

1.5E 02 X X X X X X X X X X  I 
2.OE 02 X X X X X K X X  

3.OE 02 XXXXXXXXXXXXXXXXXXXXXXXXXXXX 

5-0E 02 X X X X X X X X X X X X X X X X X X  

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

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

1.5E 03 X X X X X X  

GEOMETRIC MEAM = 4010653E 02 

GEOHETRIC DEVIdTlON a 2.05669E 0 0  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
1-39 
4. 17 

13.89 
21.53 
49.31 
61-36  
19-86 
94.44 

100.00 

ANALYTICAL 
G VALUES 



FiUEOUEVCY TABLE FOR COLUMN 

LIMITS 
LOVER - UPPER 

1.8E-OI - 2-6E-01 
2.6€-01 - 3.8E-01 
3.8E-01 - 5 - 6 f - 0 1  
5.6E-01- 8.3E-01 
8.3E-01 - 1.2E 0 0  
L.2k 00 - 1-BE 0 0  
1 . 8 E 0 0 -  2 .6E00 
2 . 6 E 0 0 -  3 0 8 E 0 0  
3.8E 0 0  - 5.6E 0 0  
5.6E 0 0  - 803E 0 0  
8.3E 00 - 1.2E 0 1  
1.2E 01 - 108E O t  
1.BE 01 - 2.6E 01 
2.6E 01 - 3-BE 0 1  
3.8E 01 - Sob€ 0 1  
S.6E 01 - 8.3E 0 1  
8 . 3 E 0 1 -  i . Z E 0 2  

ppn- /9q samp/as 
PERCENT PERCENT 

FREQ FREQ cun 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0-0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

36.11 36.11 
4-06 40.97 

15.97 56.94 
4.86 61-81  

14.58 76.39 
3.47 79.86 
2.08 81.94 

HISTOGRAM FOR COLUMN 7 t AS PPH. I 

1.UE 0 1  XKXXIXXXXXXKXXXXKXXXXXXXXXXXXXXKXXXX 

1.5E 01 XXKXK 

2.0E 01 XXXXXXXXXXXXXXXX 

3 . O E  0 1  XKNXX 

5,OE 0 1  XKXXKKXKXXKXXXX 

7.OE 01 XXX 

AIUALYTICAL 
G VALUES 
0 118 

0.0 

GEOHETRIC HE&# = 1.84357E 0 1  

GEOMETRIC DEVIATION = 1.93859E 00  



69 S Q ~ ~ / Q S ,  

FREQUENCY TABLE FOR COLUMN 7 ( A S  PPM.) s a d - ~ & Q S  ed. soovces 
L I H I T S  

LOWER - UPPER 
1.BE-01 - 2.6E-01 
Z.bE-01 - 3.W-01 
3.M-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01- 1.2E00 
1 . 2 E 0 0 -  1.BE00 
1. BE 00 - 2.SE 00 
2.6E 00 - 3-8E 0 0  
3.0E 0 0  - 5.6E 00 
5.6E 0 0 -  R.3E00 
8 . 3 E 0 0 -  l . Z E 0 1  
1.2E 01  - 1.8E 0 1  
1.8t 0 1  - 2.6E 01  
2.6E 0 1  - 3.8E 0 1  
3.8E 0 1  - Sob€ 0 1  

FREP FREQ PERCENT 
CUM FREQ 

0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 
0 0 0.0 

34 3 4  49.28 
5 39 7.25 

1 0  49 14.49 
3 52 4.35 
2 5 4  2.90 

HISTOGRAM FOR COLUMN 7 I AS PPI.1 

PERCENT 
FREP cun 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

49.28 
56.52 
7i.01 
75.36 
18-26 

1.OE 01  XXXXXXXXXXXXXXXXXXXXXXXXXXXKKXXXXXIXXXXXXXXXXXXXX 

1.5E 01  XXXXXXX 

2.OE 01 XXXXXXXXXXXXXX 

5.OE 0 1  XXX 

GEOMETRIC MEAN = L.32083E 0 1  

GEOMETRIC 'DEVIATION 1.50692E 0 0  

I 75samp/es, t3 

FREQUENCY TABLE FOR COLUMN 7 t AS PPH.1 ?r&/7/f/c s o ~ ~ c ~ s  
L IMITS 

LOWER - UPPER 
1.8E-01 - 2.6E-01 
2.6E-01 - 3.6E-01 
3.8E-01 - 5.bE-01 
5.6E-01 - 8.3E-01 
8.3E-01- 1.2EOO 
L.2E 0 0  - t.8E 0 0  
1.8E 0 0  - 2.6E 00 
2 . 6 E 0 0 -  3.8E00 
3.8E 0 0  - 5.6E 0 0  
5.6E 0 0  - 8.3E 0 0  
8.3E 0 0  - 1.2E 0 1  
1.2E 01 - L.8E 0 1  
1.8E 0 1  - 2.bE 0L 
2 . 6 E 0 1 -  3.8EOi 
308E 01 - 5.6E 0 1  
5.bE 0 1  - 803E 0 1  
8.3E 01 - 1.2E 02 

FREQ FREP 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

18 18  
2 20 

13 3 3  
4 37 

19  5 6  
5 b t  
3 6 4  

HISTOGRAM FOR CQLUWN 7 1 &S PPM. I 

PERCENT 
FREQ 

0.0 
0.0 

, 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

24.00 
2.67 

17.33 
5.33 

25.33 
6-47 
4.00 

1-5E 01 XXX 

3.0E D l  XXXXX 

5.OE 0 1  XXXXXXXXXXXXXWXXXXXXXXXXX 

7.OE 0 1  XXXXXXX 

PERCENf 
FREQ cun 

0.0 
. 0.0 

0.0 
0.0 
0.0 
0.0 
0 10 
0.0 
0.0 
0.0 

24-00 
26.67 
44.00 
49-33 
74.67 
81.33 
85.33 

1.DE 02 XXXX 

ANALYT ICAL 
N 1 H 8 T G VALUES 
3 8 0 . 0  0 0 6 4  

4.00 10.67 0.0 0.0 

UINIMUM lrOOOOOE 0 1  

GEOMETRIC MEMl 2044257E 01 

GEOHErRIC DEVIATIW = 2.02322E 00 



FZEQUENCY TABLE FOR COLUMN 9 t 6 PPM.) 

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

8-3E 00 - 1.2E 0 1  1 1 0.69 
1.2k 01  - 1-8E 0 1  0 1 0.0 
1 - 8 E  0 1  - 2.6E 0 1  5 6 3.47 
2.6E 01 - 3.8E 01 19 2 5  13.19 
3.&E 01 - 5.6E 01 30  55 20.83 
5-6E 01 - 8.3E 0 1  5 1  106 35.42 
1.3E Oi - 1.2E 02 25  1 3 1  17.36 
1.2E 02 - 1.BE 0 2  13  144 9.03 

HISTOGRAM FOR COLUMN 9 1 8 PPM-1 

PERCE MT 
FREQ CUM 

0.69 
0.69 
4-17  

17-36 
38.19 
73.61 
90.97 

100.00 

2.OE 0 1  XXX 

3.OE 01 XXXXXXXXXXXXX 

5.OE 0 1  XXXXXXXXXXXXXXXXXXXXK 

7.OE 01 XXXXXXXXXXXWXXXXXXXXXXXXXYXXXXXXXXX 

1.OE 02 XXKXXXXXXXXXXXKXX 

1.5E 0.2 XXXXXXXXX 

GLOMETRIC DEVIATION 1.67124E 00 

ANALYTICAL 
G VdLUES 
0 144 

0.0 

FXEQLIENCY TABLE FDR CULUMN 10 ( 3 A  PPH.) 

L l n I r s  
LOWER - UPPER 

1.8E 0 1  - 2.6E 
2.bE 01  - 3.0E 
3.8E 0 1  - 5-6E 
5 . 6 E 0 1 -  8.3E 
8 . 3 E 0 1 -  1-2E 
1.2E 02  - 1.8E 
1.8E 0 2  - 206E 
2.bE 02 - 3.8E 
3-8E 02 - 5-6E 
5.6E 02 - 0.3E 
8 . 3 E 0 2 -  1.2E 

FREQ FREQ 
CUM 

0 1 0 0 
01 0 0 
0 1  0 0 
01 0 0 
02  11 1L 
02  1 9  30 
02 3 33 
02 46 79 
02 1 6  95 
02 42 137 
0 3  6 143 

HISTOGRAM FOR COLUMN 10 1 BA PPH.) 

1.OE 02 XXXXXXXX 

PERCENT 
FREQ . 

0.0 
0.0 

. 0.0 
0.0 
7-64 

13. 1 9  
2-06 

31.94 
11.11 
29.17 

4.17 

1.5E 02 XXXXXXXXXXXXX 

3.OE 02  XXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXX 

7 - O E  02 XXXXXXXXXXXXXXXXKXXXXXXXXXXXX 

1.OE 03 XXXX 

PERCENT 
FREQ cun 

0.0 
. 0.0 

0.0 
0.0 
7 - 6 4  

20.83 
22-92 
54.86 
65-91 
95-  1 4  
99.31 

ANALYT [CAL 
T G VALUES 
0 0 143 

0.0 0.0 





69 samp/Pas, 
FREQUENCY TABLE FOR COLUMN 11 I BE PPM.1 sed- me83Secd 

S 0 U . C  &S 

73samp/kS, 6 

FREQUENCY TABLE FOR COLUMN 11 { BE PPM-I 9ran/r'/c soufces 
LIMITS 

LOWER - UPPER 
I 8.3E-01 - 1.2E 
i 1.2E 00 - 1.8E 
I L.8E 0 0  - 2.bE 
i 2 . b E 0 0 -  3.8E 
I 3-8E 00 - 5-6E 

5-6E 00 - 8.3E 
8.3E 00 - 1.2E 
1.2E 0 1  - 1.8E 
l . B E 0 1 -  2-bE 
2.6E 01  - 3.8E 
3.bE 0 1  - 5.6E 
5.6E 0 1  - 8.3E 

FREQ FREQ PERCENT 
CUM FREQ 

00 6 6 8.00 
00 15 2 1  20.00 
00 10  3 1  . 13.33 
00 17 48 22-67 
0 0  10 5 8  13.33 
OD 5 6 3  6-67 
0 1 3 6 6  4.00 
0 1  3 69 4.00 
01 0 69 0 - 0  
0 1 0 bY 0.0 
0 1 0 6 9  0.0 
0 1  1 70 1.33 

PERCENT 
FREQ CUM 

8.00 
' 28.00 

41.33 
64.00 
77.33 
84.00 
88.00 
92.00 
92.00 
92 000 
92.00 
93.33 

L I M I T S  
LOWER - UPPER 

8.3E-01 - 1.2E 
1.2E 0 0  - 1.BE 
1.8E 00 - 2.6E 
2 . 6 E 0 0 -  3.8E 
3.8E 00 - 5.bE 
5 . 6 E 0 0 -  8.3E 

FREQ FREQ 
CUM 

00 26 26 
00 19 45  
00 12  57  
00 3 6 0  
00 0 60 
00 L 6 1  

PERCENT 
FREQ 
37.68 
27.54 
17.39 

4.35 
0.0 
1.45 

PERCENT 
FREQ CUM 

37.68 
65.22 
82-61 
86.96 
86.96 
88.41 

HISTOGRAM FOR COLUMN 11 L BE PPl4.I 

1-OE 00 X X X X X X X X X I X X X X X X K K X X X X X X X X X X K X X X X X X X X X  

1.5E 00 XXXXXXXXXXXXXXXXXXKXXXXXXXXX 

2-OE 0 0  XXXXXXKXXXXXXXXXX HISTOGRAM FOR COLUMN 11 I BE PPM.1 

3.OE 00 XKXX 1.OE 00 XXXXXXXX 

1.5E 0 0  XXXXXXXXXXXXXXXXXXXX 

ZOO€ 0 0  XXXXXXKXXXXXX 

A N A L Y T I C A L  
T G VALUES 
0 0 61  

I 
I 

0.0 0.0 

! 

3.OE 0 0  XXXXXXXXXXXXXXXXXXXXXXX 

5.OE 0 0  XXXXXXXXXXXXX 

7.OE 0 0  XXXXXXX 

1.OE 01 XXXX 

L.5E 01 XXXX 

GEOMETRIC DEVIATION = 1.44933E 00 

AAIALYT I C A L  
T G VALUES 
0 0 70 

0.0 0.0 

RAXIcIUFl s 7.00000E 0 1  

nIhlwun = L~OOOOOE 00 

GEOMETRIC nEan = 2.99532~ 00 

, GEOMETRIC OEVIATtON = 2.22902E 00 



F..:EQLIEYCY TABLE FUR COLUMN 13 I CO PPM-I 

LIMITS FREQ FREP PERCENT 
LUnE4 - UPPER CUM FREQ 

3 . 8 E 0 0 -  5 . 6 E 0 0  7 7 4.86 
5.bt 00 - 8.3E 00 B 15  5.56 
8.3E OU - 1-2E 01  32  47  22.22 
1-2E 01 - 1-8E 0 1  2 9  76 20.14 
1.BE 0 1  - 2.6E 0 1  33 109 22  92 
2.6E 01 - 3.8E 01  10 119  6.94 
3-BE 0 1  - 5-bE 01  1 120 0 -69  

HISTOGKbH FOR C3LUMN 1 3  1 CO PPF4.I 

5.OE 0 0  X X X X X  

7-OE 0 0  X X X X W X  

1-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  

' 2 - O E  01  X X X X X X X X X X X X X X X X X X X X X K X  

/GI:DMETRIC MEAN = 1-39004E 0 1  

GtOMETRIC O E V I A T I O N  a 1.60520E 00 

PERCENT 
FREQ CUM 

4.86 
10-42 
32 6 4  
52-78 
75 -69  
82.64 
83.33 

ANALYTICAL 
G VALUES 
0 120 

0.0 

FREQUENCY TABLE FOR COLU?4N 14 ( CR PPM-1 

L I ~ I T S  FREP FREQ PERCENT 
LOWER - UPPER cum FREQ 

3 - B E 0 0 -  S . 6 E 0 0  0 0 0.0 
5 - 6 f  0 0 -  8 . 3 E 0 0  0 0 0.0 
8.3E 00 - 1-2E 01 11 11 7-64  
1.2E 0 1  - i.8E D L  5 16 3.47 
LOBE 0 1  - 2-6E 01 2 1 8  1 -39  
2.6E 01 - 3-BE 0 1  2 2  40 15-28 
3.8E 0 1  - 5.6E 01 16  5 6  11.11 
5.6E 0 1  - 8-3E 0 1  4 2  9 8  29-17 
8.3E 0 1  - 1.2E 0 2  1 3  1 1 1  9.03 
1-2E 02  - 1.8E 0 2  28 139  19.44 
1.8E 02 - 2.6E 0 2  2 1 4 1  1-39 
2 . 6 E 0 2 -  3.8E 0 2  L 142  0.69 

HISTOGRAM FOR COLUMN 14 ( CR PPM-1 

1.5E 0 1  X X X  

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

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

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

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

2.OE 0 2  X  

3.OE 0 2  X  

PiINlMUfi = 1.00000E 01 

GEOMETRIC MEAN = 5.82438E 01 

PERCENT 
FREQ CUM . 

0.0 
0.0 
7.64 

lL.11 
12-50 
27.78 
38.89 
68 -06  
77-08 
96.53 
97 -92  
98 -61  

ANALYTICAL 
G VALUES 
0 142 

0.0 

1 GEOMETRIC DEVlhTION = 2.23994E 0 0  

J 
1 



k $ . f Q u f ~ C Y  TABLE FOR C3LUHN 15 ( t U  PPM.1 /44 samp/&s 

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

3 .8 t  00 - S.6E 0 0  6 b 4.17 
5.bE 0 0  - 8.3E 0 0  10  16  6-94  
8.3E 00 - 1.2E 0 1  1 7  33 11.81 
1.2E 0 1  - 1-BE 0 1  2 7  60  18-75 
LOBE 0 1  - 2.6E 0 1  18 78  12.50 
206E 0 1  - 3.8E 0 1  3 1  109  21.53 
3.IE 0 1  - 5.6E 0 1  12 1 2 1  8-33 
5.6E 01 - B.3E 01 8 129 5.56 
d.3E 0 1  - l.2E 0 2  3 132 2 - 0 8  
1 . 2 E 0 2 -  1 . 8 E 0 2  1 133 0.69 

HISTOGRhM FOR COLUMN 1 5  ( CU PPR.3 

500E 00 XXXX 

7 - O E  00  XXXXXXX 

1.OE 01 XXXXXXXXXKXX 

1.5E 01 XXXXXXXKXXXXKXXXXXX 

200E 01 XXXXXXXXXXXXX 

3.OE 01 XXXXXXXXXXXXXXKXXXXKKX 

5-OE 0 1  XXXXXXXX 

7-OE 01 XXXXXX 

MAXIMUM = 1.50000E 0 2  

PERCENT 
F R E Q  CUM 

4.17 
11.11 
22.92 
41.67 
54- H 
75-69 
84 -03  
89.58 
91.67 
92.36 

ANALYTICAL 
G VALUES 
0 L33 

0.0 

GEOMETRIC DEVlATIOY = 2-09813E 00 





FAEQUEYCY TdBLE FOR COLUMN 16 I LA PPH,) 

L IMITS FREO 
LOWER - UPPER 

1.8E 01 - 2.6E 01 31 
2.6E 01 - 3.8E 01  30  
3.8k 0 1  - 5.6E 0 1  33 
5.6E 01 - 8.3E 01  12 
8 -3E  01 - 1.2E 02 7 
l.2t 02 - 1.IE 02 3 

FREQ 
CUM 
3 1 
6 1 
94 

106 
113 
116 

HISTOGR4H FOR COLUHN 16 t FA PPN.1 

2.0f 01 X X X X X X X X X 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 X X X X X X X X X  

7.0E 01 X X X X X X X X  

1.0E 02 X X X X X  

M:.X IMUM = 1.50000E Q2 

GcOMETHIC MEAN = 3.8094bE 01  

PERCENT 
FREQ 
21.53 
20.83 
22.92 

8.33 
4 -86  
2.08 

PERCENT 
FREQ CUM 

2k.53 
42.36 
65.28 
73.61 
78.47 
80.56 

FAEUUEMCY TABLE FOR CULLINN 16 I NB PPM- l  

LIHIrS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

8.3E 00 - 1-2E 0 1  68 68 47.22 
1 . 2 E 0 1 -  1 .8E01  39 101 27-08 
1.8E 01 - ZIbE 01 10 117 . 6.94 
2.6E DL - 3.8E 0 1  5 122  3.47 
3.BE 01 - 5.6E 0 1  0 122  0.0 
5.6E 01 - 8-3E 0 1  0 122 0.0 
8 - 3 E 0 1 -  1.2E02 0 122 0.0 
1-2E02- 1 . 8 E 0 2  1 123 0.69 

HISTOGRAM FOR COLUMN 18 Ni3 PPM.1 

PERCENT 
FREQ CUM 

47.22 
74.31 
81.25 
84.72 
84.72 
64.72 
84.72 
85.42 

1.0f 01  X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X K X X X X X X X  

1.5E 0 1  XXXXXXXXXXXXXXXXXXXXXXXXXXX 

3.OE 01 X X X  

ANALYTICAL ' 7.OE 01 
G VALUES 
0 1 1 6  1.OE 02 

0.0 
I 1.SE 02 X 

ANALYTICAL 
G VALUES 
0 I23 

0.0 

WINIHUM = 1.00000E 01 
t 

GEOMfrRICHEhN= 1.20604E01 

GEUMETRIC DEVIATEON = 1.44939E 00 







69 samp/rzs, 
FKEPUENCY TABLE FOR COLUMN 2 0  1 PB PPW.1 s ed-/77~7k&Ssd- Soor CQS 

L IMITS FREQ FREQ PERCENT 
LONER - UPPER CUM FREQ 

8.3E 0 0  - 1.2E 01 1 3  1 3  10.84 
l .2 t  0 1  - 1.BE 0 1  1 6  2 9  23-19 
1.IE 0 1  - 2.6E 0 1  16 4 5  23.19 
2 - B E O l -  3 - 8 E O L  18 6 3  26-09 
3.8E 01 - 5.6E 01 0 6 3  0 -0  
5.bE 0 1  - 8.3E OL 1 6 4  1.45 
8.3E 01 - 1.2E 02  0 6 4  0.0 
1 . 2 E 0 2 -  1 .8E02 1 6 5  1.45 

HISTOGRAM FOR COLUMN 20 ( PB PPH-I 

1-0E 01 XKXXXXXXXXKXXXXXXXX 

1.5E 0 1  XXXXXXXXXXXXXXXXXXXXXXX 

2.OE 01 XXXXXXXXKXXXXXXXXXXKXXK 

3.OE 0 1  XXXXXXXXXXXXXXXXNXXXXXXXXX 

MAXIMUM = 1-50000E 02 

GEOHETRIC MEAN = 1.90B35E 0 1  

GEOMETRIC DEVIATION L.64921E 0 0  

PERCENT 
FREO CUM 

18-84 
42 03 
65-22  
91-30 
91-30 
92 -75  
92.75 
94.20 

ANALYTICAL 
G VALUES 
0 65  

0.0 

75 samp~ts, ,* 
FREQUENCY TABLE FOR COLUWM 20 1 PB PPnol 9 m m / * c  S@L,raS 

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

8-3E 0 0  - 1-2E 0 1  2 2 2.67 
1.2E 01 - f08f  0 1  9 11 12-00 
1 - B E 0 1 -  2 0 6 E 0 1  8 1 9  . lo167 
2-6E 01 - 3-BE 01 16 3 5  21-33 
3.8E 0 1  - 5.6E 01 5 4 0  6.67 
50bE 0 1  - 8.3E 0 1  12  5 2  16 -00  
8.3E 0 1  - 1.2E 02  5 57 6. 6 7  
1 - 2 E 0 2 -  1 - B E 0 2  11 68 14-67  
1-8E 0 2  - 2.6E 02  1 69 1.33 
2.6f 0 2 -  3.8E02 3 7 2  4- 0 0  
3 . B E 0 2 -  5.6E 02  2 74 2 - 6 7  

HISTOGRAM FOR COLUHN 2 0  1 PB PPf l - l  

1.OE 01 K X X  

LOSE 0 1  XXKXXXXXXXXX 

3.OE 0 1  KXXXXXXXXXXXXXXXXXXKX 

5.OE 0 1  XXXXXXX 

7,OE 01 XKXXXXXXXXXXXXXX 

1.OE 02 X X X X X X X  

1.5E 0 2  XXXXXXXXXXXXXKX 

3-0E 02 X X X X  

5 .OE 02 X X X  

PERCENT 
FREQ cun 

2.67 
14-67 
25-33 
46 6 1  
53.33 
69-33 
76-00 
90.67 
92-00 
96-00 
98-67 

ANALYTICAL 
G VALUES 
0 74 

0.0 

GEOMETRIC DEVIATION = Z.63059E 00 



* FREQUEXCY T4RLE FUR ClJLlJMN 21  I SA PPW.) FKEQUENCY TABLE FOR COLUMN 22 I SC PPM.) 

L IMITS F2EQ F I E Q  PERCENT 
LOYER - UPPER CUM FREQ 

3.dt-01 - 5-6E-01 0 0 0.0 
5.6E-01 - R.3E-01 0 0 0.0 
8.3t-01 - 1.2E 00 38 38 30.40 
1 . Z t 0 0 -  1.8E00 0 38 0.0 
1 . 8 t  09 - 2.bE 00 31  b 3  24-  80  
2.6E 00 - 3.8E 0 0  16  85 12.80 
3.8E 00 - 5.6E 0 0  7 92 5.60 
5 . 6 E 0 0 -  8.3E00 3 95 2 -40  

PERCENT 
FREQ CUM 

0.0 
. 0.0 
30 -40 
30.40 
55.20 
68.00 
73.60 
76.00 

LIMITS FREQ FREQ PERCENT PERCENT 
LOkEH - UPPER CUM FREP FREQ CUM 

3.8E 00 - 5.6E 00 15 15 10.42 10.42 
5-bE 00 - 8.3E 00 28 43 19.44 29.86 
8.3E 00 - 1-2E 0 1  29 7 2  . 20.14 50.00 
1.2E 0 1  - 1.8E 0 1  52 1 2 4  36-11 86.11 
1-8E 01  - 20bE 0 1  5 129 3.47 89-58 

HISTOGRAM FOR COLUMN 22 ( S t  PPM-1 

5.OE 00 XXXXXXXXXX 
HISTOGRAP FOR CULUMN 2 1  i SR PPI4.1 

1.OE 00 X X X X X X X X X K X X X X X X X X X X X X X X X X X X X X  
1.OE 0 1  XXXXXXXXXXXXXXKXXXXX 

1.5t OL XXXXXXXKXXXXXXXXXXXXXXXXXXXXKKXXXXXX 
2.OE 00 XXXXXXXXXKXXXXXXXXXXXXXXX 

2.OE 01 XKX 
3.OE 00 XXXXXXXXXXXXX 

ANALYT I C ~ L  
G VALUES 
0 129 

0.0 

5.OE 00 XXXXXX 

ANALYTICAL 
G VALUES 
0 95 

0.0 

MAXIMUM 3 6.00000E 00 
GEOMETRIC DEYIATIDW = 1.50786E 00 

GEOWETHIC MEAN = 1.76816E 00 

GcOMtTt I IC  DEVIATION r: 1.69936E 00 

* Analytical values for antimony are by the colorimetric 
method and were reported as whole nnumbers only. 
Consequently, the value 1.5 ppm does not exist in  
the data, and the histogram appears to be bimodal 
when the values are recast into the sirr-atep scale. 



F 3 t Q ~ f  YCY TABLE FOR COLUMN 23  1 SN PPM-1 / ~ ~ S Q - ~ / C Z S  

LIkITS FREQ FREQ PERCENT 
LOHE* - UPPER CUR FREQ 

8 . 3 E  00 - 1.2f 01 7 7 4-86  
1.2E 01 - 1.8E 0 1  1 1  18 7.64 
l . a t  or - 2.6~ 01 1 1 9  0.69 
2.6f OL - 3.8E 01 7 2 6  4.86 
3oBE Oi - 5-6E 01 0 2 6  0.0 
5.6E 01 - 8.3E 01 3 29 2.08 
8 0 3 E 0 1 -  1 0 2 E 0 2  0 29 0.0 
L.2E 02 - 1.8E 02 0 29 0.0 
1.BE 02 - 2.6E 0 2  0 2 9  0 - 0  
2.6k 0 2  - 3.RE 02 1 30  0.69 

HISTOGRAM FOR COLUMN 23 { SN PPM.1 

1.5E 0 1  XXXXXXXK 

3.OE 0 1  XXXXX 

PERCENT 
FREQ CUR 

4.86 
12.50 
13.19 
18-06 
18.06 
20.14 
20.14 
20-  16 
20.14 
20.83 

ANALYf 1CIL 
8 T G VALUES 
0 0 0 30 

0.0 0.0 

M191#U# = 1-00000E 01 

GEOMETRiC MEAN = 2.08771E 01 

GEOWETKIC OEVIArION = 2.17029E 00 



FREQUENCY 

69 SWP/&S, 
sed-mztasd 

ThBLE FOR CULUMN 23 t SQ PPM.) SOoYCeS 

L I M I T S  
LOWER - UPPER 

B . 1 E 0 0 -  1.2E 
1.ZE 01 - I-BE 
l.aE 0 1  - 2 . 6 ~  
2-6E 0 1  - 3-8E 
3.8E 0 1  - 5.bE 
5.6E 01 - 8.3E 

FREQ FREQ PERCENT 
CUR F K t Q  

01 0 0 0.0 
0 1  0 0 0 - 0  
0 1 0 0 0.5 
0 1 0 0 0.0 
0 1 0 0 0.0 
DL I 1 1-65 

HISTOGRAM FOR CULUMM 2 3  1 SN PPM.1 

GEOMErRlC WEAN = 6 . 9 9 9 9 9 E  01 

GkOMETRIC D E V I A T I O N  = 9.99900E 48 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
1-45  

ANALYTICI\L 
G VALUES 
0 1 

0.0 

7s sc?mp/es, . 
FREQUENCY TABLE FOR COLUMN 23 SN PPM-I yyap,,/,c ~ 0 ~ p - c -  

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

B . 3 E  00 - 1-2E 0 1  7 7 9 -33  9.33 
1.2E 0 1  - 1-BE 0 1  L1 18  14-61 24-00 
1.BE 01 - 2-bE 01 1 1 9  1.33 25-33 
2.6E 01 - 3-8E 0 1  7 2 6  9-33 34-67 
3-BE OL - 5-6E 0 1  0 2 6  0.0 34-67 
5.bE 0 1  - 8.3E 01 2 28 2-&7 37-33 
8.3E 01 - 1.2E 02 0 28  0 - 0  37.33 
1 . 2 E 0 2 -  L.8E02 0 26 0-0 37.33 
1.8E 0 2  - 2-6E 02  0 28  0 - 0  37.33 
2-6E 02 - 3-8E 02 1 29 1-33 38.67 

HISTOGRAM FOR COLUMN 23 1 SH PPA-I 

1,OE 0 1  XXXXXXXXX 

1.5E 0 1  XXXXXXXXXXXXXXX 

3.OE 01 XXXXXXXXX 

7-OE 01 XXX 

GEOMElRIC MEAN = 2,-00241E 0 1  

A Y A L Y T  ICM 
G V A L U E S  
0 29 

0.0 

GEOMETRIC DEVIATION = 2.12444E 00 





FREQUENCY TABLE FOR COLUMN 29 l ZR P P H - I  FREQUENCY TABLE FOR COLUMN 27 ( Y PPM-1 

L I M I T S  
LOWER - UPP 

8.3E 00 - 
1.2E 0 1  - 
1.8t 0 1  - 
2.6E 51 - 
3.8t 01 - 
5.6E Ol - 
8.3E 0 1  - 
1.2f 02 - 
1.8t 02  - 
2.6E 02 - 
3.8E 02  - 
5-bE 0 2  - 
8.3E 0 2  - 

FREQ FREQ PERCENT 
CUM FREP 

01 0 0 0.0 
01 0 0 0.0 
01 I 1 0.69 
0 1 1 2 0.69 
OL 1 3 0.69 
01 2 1  2 4  14-58 
02 1 6  40 11-11 
02  1 4  5 4  9.72 
0 2  2 1  7 5  14.58 
02  35 110 24-31 
02  16 126  11.11 
02 b 132 4.17 
03 1 0  142 6.94 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.69 
1-39 
2 -08 

16-61 
2 7  -78 
37.50 
52-00 
76.39 
87.50 
91 -67  
96.61 

L IMITS FREO FREQ PERCENT 
LOwEK - UPPER CUM FREQ 

8.3E 00 - I.2E 0 1  I 2  12  8.33 
1-2E 0 1  - 1.8E 0 1  37 49 25-69 
1-8f 01 - 2.6E 0 1  42 9 1  29 -17  
2.6E 0 1  - 3.RE 0 1  28 119 19.44 
3.8E 01 - 5.6E 0 1  11 130  7-64 
5.6E 0 1  - 8.3E 0 1  10 140 6 - 9 4  
8.3E 01 - 1.2E 02 1 141 0.69 
1 - 2 E 0 2 -  1 - B E 0 2  1 142 0.69 
1.8E 0 2  - 2.6E 02 1 143  0.69 

PERCENT 
FREQ CUM 

8.33 
34.03 
63. t 9  
82.64 
90-28 
97.22 
97-92 
98 -61  
99.31 

HISTOGRAM FUR CDLUHN 2 7  ( Y PPM-l 

1.OE 0 1  XXKXXXXX 

1.5E 01  XXXXXXKXXXXXXXXXXXXXXXXXXX HISTOGRAM FOR CULUMN 29  t ZR PPM-I 

Z-OE 01 XXXXXXXXXXXXXXXXXXXKXXXXXXXXX 

3-OE 0 1  XXXXXXXXXXXXXXXXXXX 

5-0E 0 1  XXXXXXXX 

7-OE 0 1  XXXXXXX 7.OE 61 XXXXXXXXXXXXXXX 

1.OE 02 XXXXXXXXXXX 

1.5E 0 2  XXXXKXXKXX 

2.OE 02  XXXXXXXXXXXKXXX 

3.OE 02 XXXXXXXXXXXXXXXXXXXXKXXX 

5.OE 02 XXXXXXXXXXX 

7.OE 02 X X X X  

1.OE 03 XXXXXXX 

I 
AMALYTICAL 

G VALUES 
1 143  

0.69 I 
I 

MAXIMUM = 2.00000E 02 

bNALYTICAL 
G VALUES 
2 142 

1.39 

CLUMErRIC MEAN = 2.31511f 01 

GEOMETRIC MEAN = 2.14147E 02 

GEOHETRIC DEVIATIDM = 2.28909E 05 





69 Sar/zp/es, 
FREQUENCY TABLE FOR COLUMN 28 I ZN PPW-I sad- we* sod 

SouY-c es 
LIMITS FREQ FREQ PERCENT 

LOWER - UPPER CUR F RE0 
2.1E 01 - 3.OE 01 8 8 11-76 
3.OE 0 1  - 414E 0 1  1 4  22 20.59 
4-4E 0 1  - 6.5E 0 1  20 42 29-41. 
6-55 OL - 9.6E 01 15 57 22-06 
9-6E 01 - 1.4E 02 2 59 2.94 
1.4E 02 - 2.1E 0 2  1 60 1 - 4 7  

HISTOGRAM FOR COLUMN 29  I ZW PPM-I 

2.SE 01  XXXXXXXXXXXX 

3.7E 0 1  XXKXXXXXXXXXXXXXXXXXX 

5.4E 0 1  XXXXXXXXXXXXKXXXXXXXXXKXXXXXX 

7.9E 01 XXXXXXXXXXKXXXXXKXXXXX 

1.ZE 02 XXX 

MINIMUM = 2.50000E 0 1  

GEOMETRIC DEVIATION 1.48141E 00 

PERCENT 
fREQ CUM 

11-76 
32-35 
61.76 
83.82 
86-76 
88.24 

A N A L Y T I C A L  
G VALUES 
0 69 

0.0 

' FREBUEMCY TABLE FOR COLUMN 28 t ZN 

LIMITS 
LOWER - UPPER 

2.1E OL - 3.OE 
3-0E 0k - 4-4E 
4.4E 0 1  - 6-5E 
6.5E 0 1 -  906E 
9.6E 0 1  - 1-4E 
I - 4 E  0 2  - 2.1E 
2.1E 0 2  - 3.OE 
3.OE 0 2  - 4.4E 

FREQ FREQ 
CUM 

0 1  1 4  1 4  
0 1  13  27 
0 1  17 4 4  
01 10 5 4  
0 2 4 58 
02 3 6 1  
02 1 6 2  
02 t 63 

H I S T O G R A M  FOR COLUMN 28  I ZN PPM-i  

2.5E 0 1  XXXXXXXXXXXXXXXXXXX 

3.7E 01 XXXXXXXXXXXXXXXXX 

5.4E 0 1  XXXXXXXXXXXXXXXXXXXXXXX 

7.YE 01 XXXXXXXXXXXXX 

1.2E 02 XXXXX 

1.7E 02 X X X X  

2.5E 02 X 

3-7E 0 2  X 

PPH.)  75 5~mp/es,* 
.F/-L?O/ #/c SOU/C& S 

PERCENT PERCENT 
FREQ FREQ CUM 
18-67  18-67 
17.33 36.00 
2 2 - 6 1  58.67 
13.33 72.00 

5.33 77.33 
4.00 81 -33  
1.33 82-67 
1 3 3  84.00 

ANALYTXCAL 
G VALUES 
0 53 

0 -0 

CEOHETRiC MEAN = 5-49267E 01  

GEOMETRIC DEVIATIOM = 1.80484E 0 0  



FREQUEm%CY TABLE FOR COLUMN 30 L HG PPM.1 

L I M I T S  
LUYER - UPP 

6.X-03 - 
1.25-02 - 
1 . X - 0 2  - 
2.6E-02 - 
3.8E-02 - 
5.6E-02 - 
8-3E-02 - 
LIZ€-01 - 
1.8E-01 - 
2.6E-01 - 
3.8E-01 - 
5.6E-01 - 
8.3E-01 - 
1.2E 00 - 

FREQ FREQ 
C UH 
9 
9 

2 8  
43 
56 
7 1 
84 
9 0 
9 9  
101 
103 
103 
103 
LO* 

HISTOGRAM FOR COLUMN 30 1 HG PPH-I 

1.OE-02 XXXKXX 

3.OE-02 XXXXXXKXXX 

5.0E-02 XXXXKXKXX 

7.OE-02 XXXXXXXXXX 

1-OE-01 XXXXXXXXX 

1.5E-01 X X X X  

ZOO€-OL XXKXXX 

MAXIHUM = 1- 30000E 0 0  

UIMIMUM = 1.OOOOOE-U2 

GEOMETRIC MEAN = 5.18910E-02 

PERCENT 
FREP 

6.29 
0.0 

13.29 
10.49 

9.09 
10.99 

9.09 
4.20 
6-29  
1.40 
1.40 
0.0 
0.0 
0.70 

PERCENT 
FREQ CUM 

6.29 
6.29 

19-50 
30.07 
39.16 
4 9  -65 
58.74 
62 94 
69 -23  
70.63 
72.03 
72-03 
72.03 
72.73 

IIWhLYTICIL 
T G VALUES 
0 0 104 

0.0 0.0 

GLOHETRIC OEVIATIDN = 2.74297E 00 
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5 3  PPH. 
Sd PPR. 

U PPM. 
H PPH. 
Y PPM. 

L N  PPM. 
LU PPR. 
CIG PPM. 

114 NOT DETECTEDP LESS THAN, OR TRhCE VALUES. 30 REPDRTED VALUES. 
6 5  NOT DETECTEOt LESS THAN* OR TRACE VALUES. 79 REPORTED VALUES. 

144 SAMPLES AND 144 ANALYTICAL V A L U E S .  
141 NOT DETECTED* LESS THAN* OR TRACE VALUES. 3 REPORTED VALUES. NO COMPUTATIONS. 

1 GREATER THAN VALUES. NO COWPUTATIONS. 
20 NOT DETECTED~ LESS THAY* OR TRACE VALUES- 123 REPORTED VALUES- 

2 GREATER THAN VBLUES. NO COMPUTATIONS. 
39 NOT DETECTED, LESS THAN. OR TRACE VALUES. 104 REPORTED VALUES; 
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SY PPM. 
SR PPM. 

v PPW. 
W PPM. 
Y PPM. 

ZN PPM- 
Z R  PPW. 
HG PPM. 

46 NOT UETECTEDv LESS THAN* OR TRACE VALUES. 29 REPORTED VALUES- 
38 NOT DETECTED. LESS THAN. OR TRACE VALUES- 37 REPORTED VALUES. . -- 
75 SAMPLES-AND 75 ANALY~ICAL VALUES. 
72 NOT DETECTEDI LESS THAN* OR TRACE VALUES. 3 REPORTED VALUES. NO COMPUTATIONS. 

1 GREATER THAN V ILUES-  NO EOWPUTATIOMS- 
12 NOT DETECTED* LESS THAN* OR TRACE VALUES. 63 REPORTED VALUES- 

2 GREATER THAN VALUES- NO COMPUThTIONS. 
32 NOT DETECTEDI LESS THAN, OR TRACE VALUES- 42 REPORTED VALUES. 
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SN PPM. 
i R  PPk. 

V PPM. 
N PPM. 
Y PDM. 

LN PPM. 
L K  PPM. 
HG PPM. 

68 NOT DETECTED, 
27 NOT DETECTED, 
69 SAMPLES AND 
69 MOT DETECTED, 
69 SAMPLES AND 
8 NOT DErECTEDt  

69 SAMPLES AND 
7 NOT DETECTED, 

LESS THAN* 08 TRaCE VALUES. 1 REPORTED VALUES. NO COMPUTATIONS. 
LESS THAN, OR TRACE VALUES* 42 REPORTEO VALUES. 

69 ANALYTICAL VbLUES. 
LESS THAN, OR TRACE VALUES. 0 REPORTED VALUES. NO COMPUTATtONS. 
69 ANALYTICAL VALUES- 

LESS THAN, OR TRACE VALUES. 60 REPORTED VALUES- 
69 ANALYTICAL VALUES- 

LESS THAN. OR TRACE VALUES. 62 REPORTED VALUES* 


