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ANALYSES OF STREAM-SEDIMENT SAMPLES FROM 

WESTERN ST. LAWRENCE ISLAND, ALASKA 

William W. Patton, Jr., and  la Csejtey, Jr. 

INTRODUCTION 

Analytical data for 207 stream-sediment samples from western St. 
Lawrence Island are presented in this report, together with a 
statistical treatment of the data. The samples were collected in 
1968 and 1969 as part of the Heavy Metals Program of the U.S. Geological 
Survey. 

This report is intended to supplement Geological Survey open-file 
report entitled "Preliminary geologic investigations of western St. 
Lawrence Island, Alaska" (Patton and Csejtey, 1970) which describes 
the general geology of the area and discusses several localities where 
anomalous amounts of metals were found. 

PROCEDURES AND THATMENT OF DATA 

Standard procedures were followed in the collection and prepara- 
tion of samples. Samples were generally collected from the active 
stream channel; where this was not possible, samples were collected 
from bank or terrace deposits adjacent to the channel. The samples 
were dried, sieved, and the minus 80 mesh fractions were analyzed for 
30 elements by the six-step semiquantitative spectrographic method 
and for gold by the atomic absorption method. Results of spectro- 
graphic analyses for antimony, bismuth, cadmium, gold, and tungsten 
have been omitted in table 1 because no values above the limits of 
detection were reported. 

The spectrographic analyses were reported in percentage (pct) or 
parts per million (ppm) to the nearest number in the series 1.0, 0.7, 
0.5, 0.3, 0.2, 0.15, 0.1, etc. The precision of a reported value is 
approximately plus 100 percent or minus 50 percent. Analyses for gold 
by the atomic absorption method are accurate to + 100 percent. Minimum 
limits of determination for each element are .given on page 2. Semi- 
quantitative spectrographic analyses were done by K. J. Curry and Liz 
Martinez. Atomic absorption analyses were done by R. L. Miller, R. B. 
Tripp, H. D. King, R. Vaughn, and A. L. Meier. 

Locations of the stream-sediment samples are shown on Plate I. 

The results of the stream-sediment analyses have been processed 
by means of a computer program known as GEOSUM and are presented in 
table 1. The GEOSUM program is designed primarily for summarizing and 



tabulating geochemical data--especially data from semiquantitative 
spectrographic analyses (commonly referred to as six-step spectrographic 
analyses) by the laboratories of the U.S. Geological Survey. 

The program output consists of: (a) a tabulation of the data, 
(b) histograms and cumulative frequency distributions, and (c) a statis- 
tical surmnary which includes geometric means and geometric deviations. 

EXPLANATION OF TABLE 1 

Analytical results from stream-sediment samples are given in 
Table 1 as analytical values such as 7.0000 ppm, 10.0000 percent, etc., 
or as qualified values expressed as a letter. These letter codes are 
N = not detected, L = less than specified limit of detection, G = greater 
than value shown, B = no data, H = interference, and T = trace. Note 
that the right-most zero digits for each analytical value may or may not 
be significant. The specified limits of detection are as follows: 

1/ Specified limits of detection- 

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

AS PPM AU PP& B PPM BA PPM BE PPM CO PPM 

CR PPM CU PPM LA PPM MO PPM NB PPM NI PPM 

PB PPM SC PPM SN PPM SR PPM V PPM Y PPM 

ZN PPM ZR PPM 

Semiquantitative spectrographic analyses by the U.S. Geological 
Survey are 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 distributions 

1' Five elements were analyzed for by semiquantitative spectrographic 
methods but were not detected in any of the samples. The specified 
limits of detection for these five elements are Sb---loo, Bi---lo, 
Cd---20, W---50, Au---lo. 

/ The specified limit of detection of 0.02000 ppm for gold by the 
atomic absorption method is valid for most samples analyzed. However, 
in the case of a few samples the limit of detection is higher due to use 
of dilution technique (see Au values, table 1). 
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and histograms are on logarithmic scales and are computed using these 
brackets as class intervals, for example: 

Reported value (ppm) Limits 

On the histograms decimal numbers are shown as powers of 10, 
for example: 

7.OE-01 means 7.0 x 10-1 or 0.7 

7.OE 00 means 7.0 x 10' or 7.0 

7.0E 01 means 7.0 x lo1 or 70.0 

7.OE 02 means 7.0 x 10' 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 (207) of samples. 

The histograms and the statistics given below them are derived 
only from data values within the ranges of analytical determination 
("analytical values"). The histograms are, therefore, incomplete, and 
the statistics are biased if data values qualified with N, L, B, T, or 
H codes are present. Statistical estimates that are unbiased in this 
regard are given at the end of Table 1. The geometric mean is the 
antilogarithm of the arithmetic mean of the logs of the analyses and 
an estimate of "central tendency," or of a characteristic value, of 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 estimate of geochemical abundance. The 
geometric deviation is the antilogarithm of the standard deviation of 
the logs of the analyses. See USGS Professional Paper 574-B for further 
discussion and USGS Bulletin 1147E, p ,  20-23, for further discussion 
and explanation of geometric deviation. 

In the computations performed to produce the statistical summary 
at the end of Table 1 all elements are ignored where one or more of the 
unqualified data values is less than the analytical limit of detection 
specified on input or where any data values are qualified with the G 
(greater than) code. Data values qualified with B or H are not used in 
the computations. Where none of the data values for an element are 



qualified the mean and deviation should be the same as those given in 
the preceding section, Where data are qualified with the codes N, L, 
or T, the estimates of geometric mean and deviation are based on a 
method by A. J. Cohen for treating censored distributions. The 
application of this method of geochemical problems is described in 
USGS Professional Paper 574-B. The estimates are unbiased in a strict 
sense only where the data are derived from a lognormal parent population, 
but experiments have shown that large departures from this requirement 
may not greatly invalidate the results. Acceptance and use of the 
estimates, however, is the responsibility of the individual. 
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FREQUENCY TABLE FOR COLUMN 1 ( FE 

LIMITS 
LOWER - UPPER 

3.8E-02 - 5.bE-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1.BE-01 
1.8E-01 - 2obE-01 
2.bE-01 - 3,BE-01 
3.8E-01 - 5.6E-01 
5.6E-01 - B.3E-01 
8-3E-01 - 1.2E 0 0  
1.ZE 00 - 1.8E 00 
1 . 8 E 0 0 -  2 .6E00 
2 . b E 0 0 -  3 .8E00 
3 0 8 E 0 0 -  5 .6E00 
5.6E 0 0  - 8.3E 0 0  
8.3E 00 - 1.2E 0 1  
l . t E 0 1 -  1.BE01 

FREQ FREQ 
c un 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
5 b 

10 1 6  
50 66 
74 140 
2 1  161 
36 197 
1 0  207 

HlSTOGRAM FOR COLUMN 1 I FE PC1 ) 

PCT 1 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.48 
2.42 
4.83 

24.15 
35.75 
10.14 
17.39 
4.83 

PERCENT 
FREP cun 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.48 
2.90 
7-73 

31.88 
67.63 
77-78  
95.17 
LOO. 0 0  

1.5E 00 X X  

2.OE 00 X X K X X  

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

5.OE '00 X X K X X X X X X X X X X X X X X K X X X X X I X X K X X X X X X X X X  

I.OE 0 0  X X X X X X X X X X  

1.OE 01 X X % X X X X X X l X X X X X X X  

1.5E 0 1  X X l X X  

ANALYTXCAL 
G VALUES 
0 207 

0.0 

GEOMETRIC DEVIkTION a L-73870E 00 







GEOMETRIG HEAM = 6.13599E-01 

GEOMETRIC DEVI&TION = 1,97614E 00 
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FREQUEMCV TABLE FOR COLUMN s { nn PPM t 

LIMITS FREQ FREQ PERCEMT 
LOWER - UPPER CUM FR EQ 

8.3E 00 - l o t €  01 0 0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 
1.0E 01 - 2.6E 0 1  0 0 0.0 
2.bE 01  - 3.8E 01  0 0 0.0 
3.8E 01  - Sob€ 0 1  0 0 0.0 
5.bE 0 1  - 8.3E 0 1  1 1 0.48 
8.3E 01 - 1.2E 02 2 3 0.97 
1.ZE 0 2  - 1.0E 0 2  15  10 7 - 2 5  
1 . 8 E 0 2 -  2 .6EO2 5 23 2 -42  
2-6E 0 2  - 3.8E 02 30 5 3  14.49 
3 . 8 E 0 2 -  S .bE02  3 6  91 10.36 
5.6E 02 - 0.3E 0 2  66 157 31-81 
8.3E 02 - 1.ZE 03 3 7  194 17-87 
1 . 2 E 0 3 -  1 . 8 E 0 3  10 204 4.83 
1 . 3 E 0 3 -  2 1 b E 0 3  2 206 0.97 
2 . 6 E 0 3 -  3.8E03 1 207 0.iB 

HISTOGRAM FOR COLUMN 5 t HW PPM I 

1.5E 02 XXXXXXX 

5.0E 02 XXXXXXXXXXXXXXXXKK 

1.OE 0 3  XKXXXXXXXKXXXUXXXX 

PERCEHW 
FREQ CUR 

0.0 
0.0 
0.0 
0-0 
0-0 
0.46 
1.45 
8.70 

11.11 
25.60 
43.96 
75.65 
93.72 
98-52 
99 52 

100.00 

GEOMElRIC MEhN = f.51323E 02 

GEWETRIC DEVIATION 1.90433E 00 



FREQUENCY TABLE FOR COLUMN 6 ( AG PPM ) 

LIMITS FREP FREQ PERCENT PERCENT 
LOWER - UPPER cu n FREQ FREQ CUM 

3.BE-01 - 5.bE-01 6 6 2.90 2.90 
5.6E-01 - 8.3E-01 5 1 1  2.42 5.31 
8.3E-01 - 1-2E 00 2 13 0.97 6-28  
1.2E 00 - 1.8E 00 1 14 0.48 6 -76  
1.0E 00 - 2.bE 00 1 1 5  0.40 7-25  

HISTOGRAH FOR COLUMN 6 1 hG PPM ) 

5.OE-01 XXX 

G VALUES 
0 15 

GEOHETRIC MEhN = 7.2404OE-01 

# GEOMETRIC O E V I A T I O M  = 1.138661 00 



FREQUENCY TABLE FOR COLUMN 1 t AS PPR 

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

ANALYTICAL 
N L H 0 T G VALUES 

183 24 0 0 0 0 0 
88-41 11-59 0 - 0  0.0 

GEOMETRIC MEAN 9 . 9 9 9 0 0 E  +0 

GEOMETRIC D E V I A T I O N  = 9 . 9 9 9 0 0 E  48 
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FREQUENCY TABLE FOR COLUMN 1 0  ( BE PPM 1 

L I M I T S  FREQ F R f Q  PERCENT PERCENT 
LOYER - UPPER cum FREQ FREQ cun 

8.3E-01 - 1 - 2 E  00 30 30 14.49 14-44 
1.2E 00 - 1-8E 00 108 130 52.17 66.61 
1-8E 00 - 2.bE 00 39 177 18-84 85-51 
2-6E 00 - 3.8E 00 13 190 6-28 91-19 
3-8E 0 0 -  S o b €  00 3 193 1-45 93-24 

HISTOGRAM FOR COLUMN 10 4 BE P P I  1 

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

3oOE 00 XXXXXX 

MAXIMUM 5-00000E 00 

ANALYTICAL 
6 VALUES 
0 193 

0.0 

C, 
GEOMETRIC MEAN = 1 . 5 9 3 5 6 6  00 

0 GEOMETRIC DEVIATION = 1.3SB8OE 00 



LIMITS FREQ FREQ PERCENT 
LOUER - UPPER CUM FREQ 

3-8E 00 - Sob€ 00 12 12 5.80 
5 . b E 0 0 -  0 . 3 E 0 0  4 16 1-93 
B.3E 00 - 1.ZE 01 3 3  4 9  1 5 - 9 1  
1-ZE 0 1  - 1-8E 0 1  74 123 35-75 
1-8E 0 1  - 2-6E 01 34 157 16.43 
2 . b E 0 1 -  3 . I E 0 1  30 187 14.49 
3.BE 01  - 50bE 0 1  4 191  1-93 
5-bE 01  - 8.3E 0 1  2 193 0.97 

PERCENT 
FREQ cun 

5 80 
7.73 

2 3 - 6 1  
59.42 
75-83 
90.34 
92.27 
93.24 

HISTOGRAM FOR COLURN 11 t CO PPM I 

5.OE 00 XXXXXX 

1.OE OI XXXXXXKKXXXXXXXX 

1.5E 01 X X X X X K K X X X X K X X X X X X X X X X X I X X X X X X X K X X X K  

2,OE 0 1  XXXXXXKXXXXXXXKX 

GEOMETRIC MEAN = 1.57044E 01 

A,NALYTICAL 
6 VALUES 
0 133  

0.0 



FREPUEIUCY TABLE FOR COLUMN 12 1 CR PPM 1 

L IMITS FREQ FREQ PERCENT 
LOWER - UPPER cum FREQ 

3 - B E 0 0 -  5-6E 0 0  0 0 0 -0  
5-6E 00 - 8-3E 00 0 0 0- 0 
8.3E 00 - 1-2E 0 1  3 3 1-45  
1-2E 0 1  - 1.0E 01  7 10 3.38 
1-8E 0 1  - 2-bE 0 1  1 0  2 0  4.83 
2 - 6 E  01  - 3-BE 01 31 5 1  14.98 
3-BE 0 1  - 5-bE 0 1  15 66 7 - 2 5  
5-CE 0 1  - 8-3E 0 1  68 134 32- 85 
8-3E 01  - 1.2E 02 19 153 9 -16  
1 - 2 E O 2 -  l o B E 0 2  24 177 11-59 
I - B E  02 - 2.bE 02  b 103 2 -90  
2-6E 0 2  - 3-8E 02 5 188 2 -42  
3 - 8 E  02 - 5.6E 02 7 195 3-38 
5 - 6 E 0 2 -  8 . 3 E 0 2  5 200 2 -42  
8.3E 02 - 1-2E 03 3 203 1-45 
1.ZE 03 - 1-BE 0 3  2 205 0.91 
1.8E 0 3  - 2.bE 0 3  1 206 0.48 

HISTOGRAM FOR COLUMN 12 1 CR PPH ) 

1.5E 01 X X X  

2 . O E  OI XXXXX 

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

7-OE 01 XKXXXXXXXKXXXXXXXXXXXXXXXXXXXKXXX 

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

2-OE 02 X X X  

5.OE 02 X X X  

PERCEMT 
FREP CUM 

0.0 
0.0 
1-45 
4.83 
9-66 

24-64 
31-88 
64-13 
13.91 
8 5 - 5 1  
8 8 - 4 1  
90.82 
94.20 
96-62 
98-07 
99 -03  
99 -52  

ANALITICAL 
G VALUES 
1 206 

0.40 





FREQUENCY TABLE f04  COLUMN 13 ( CU PPM 1 

LIMITS FREQ FREQ 
LOYER - UPPER CUM 

3 . 8 E 0 0 -  5 . 6 E 0 0  L6 16  
5.6E 0 0  - 8.3E 00 26 4 2  
8.3E 00 - 1.ZE 01 42 64  
ImZE 0 1  - 1.8E 0 1  35 119 
1.8E 0 1  - 2.6E 0 1  2 1  140 
2.6E 01 - 398E 01 2 2  162 
3.8E 0 1  - 5-bE 0 1  9 171  
S.6E 01 - 803E 0 1  8 179 
8.3E 01  - 1.2E 02 4 183 
1.2E OZ - t.8E 0 2  2 185 
1.BE 02 - 2.6E 02  3 188 
Z . b E 0 2 -  3 . 6 E 0 2  2 190 
3 . I E  02 - S.6E 02 4 194 
5.6E 02 - 8-3E 02 5 199 
8 . 3 E O 2 -  ls2f 0 3  1 200 
l o t €  03 - 1.8E 03 3 2 0 3  

HISTOGRAM FOR COCURN 13 ( CU PPM I 

1.JE 0 1  XXXXXXXKXXXXXXXXX 

5.OE 01 XXXK 

7.OE Ok XXXX 

PERCENT 
FREQ 

7.73 
12.56 
20.29 
16 -91  
10.14 
10.63 
4.35 
3.86 
1.93 
0.97 
1-45 
0.97 
1.93 
2.42 
0.48 
1-45 

PERCENT 
FREQ CUR 

7.73 
20.29 
40.58 
ST.  49 
57 63 
78.24 
82-61 
86 47 
86.41 
69.37 
90.82 
91 -79  
93-72 
91.14 
96-42 
91.01 

AUALYT I U L  
G VALUES 
0 2 0 3  

0.0 
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FREQUENCY TABLE FOR COLUMN 15 l I40 F P n  1 

L I H I T S  
LOUER - UPPER 

3.8E 00 - S.6E 
5.6E 00 - 803E 
8.3E 00 - 1.2E 
i.2E 01 - 1.BE 
1-8E 01 - 2-6E 
2.6E 01 - 3.0E 
3.8E 01  - 5.6E 
5 . 6 E 0 1 -  8.3E 

FREQ FREQ PERCENT 
cum FREQ 

00 14 14 6.76 
0 0  9 23 4.35 
0 1  2 25  0.97 
01  12 37 5.80 
0 1 1 3 8  0.48 
01 2 40 0.97 
01 4 44 1-93 
01 7 5 1  3-38 

5.OE 00 KXXXXXK 

1.5E 01 XXXXXX 

7.OE 01 XXX 

PERCENT 
FREQ CUM 

6.76 
11.11 
12.0% 
17.87 
18- 36 
19-32 
21-26 
24 64 

ANILYT IChL 
G VALUES 
0 5 1  

0.0 

GEOMETRIC DEVIATIOM 2 -58922f  00 
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FREQUENCY TABLE FOR COLUMN 17 I N I  PPM I 

L I M I T S  FREQ FREQ PERCENT 
LOYER - UPPER cun FREQ 

3.8E 00 - SOLE 0 0  0 0 0.0 
5.6E 00 - 8.3E 00 1 1 0.48 
8.3E 00 - 1.ZE Oi 2 3 0.97 
1.2E 0 1  - 1.8E 0 1  22 25  10.63 
1 - 8 E 0 1 -  2 . b E O l  29 5 4  14.01 
2-6E 01 - 3.IE 01  90 144 43-48 
3-8E 01 - 5-6E 0 1  30 174 14.49 
5-bE 01 - 8.3E 01  21 195 10.14 
8 . 3 E 0 1 -  1 . 2 E 0 2  b 201 2.90 
1.2E 02 - 1.BE 02 5 206 2-42 
1.8E02- 2 . 6 E 0 2  1 207 0.48 

PERCENT 
FREQ cum 

0.0 
0.48 
1. 45 

12-08 
26 09 
69-57 
64-06 
94. 20 
97.10 
99. 5 2  

100.00 

HISTOGRAM FOR COLUMN 17 t N I  PPH 1 

2 .OE OI XKXXXXXXXKXXXX 

1.OE 02 XXX 

GEOMETRIC REAM = 3.29814E 01 

AMALYTICAL 
G VALUES 
0 207 

0.0 

GEOMETRIC DEVIATIOW = 1,75297E 00 



FREQUENCY ThBLE FOR COLUMN 18 ( PB PPH 1 

L IMITS FREQ 
LOWER - UPPER 

8.3E 00 - l o t €  0 1  11 
1.2E 01 - 1.8E 0 1  4 1  
1.0E 01 - 2.6E 01 48 
2.bE 0 1  - 3.8E 01 58 
3.8E OL - 5-6E 01 10 
S . b E 0 1 -  8.3E01 1 3  
8 . 3 E O L -  1 .2E02  5 
1 . 2 E 0 2 -  1.8E02 8 
1.8E 02 - t.6E 02 1 
2.bE 02 - 3.0E 02 0 
3.8E 02 - 5.bE 02 1 

F R f Q  
CUM 
11 
52 

LOO 
158 
176 
189 
194 
202 
203 
203 
204 

PERCENT 
FREQ 

5.31 
19.11 
23.19 
28.02 

8.70 
6.28 
2.42 
3.86 
0.48 
0.0 
0.48 

HISTOGRAM FOR COLUMN 18 L PB PPW 1 

1.5E 0 1  XXXXXXKXKXKXXXKXXXXX 

5.OE 0 1  KXXXKXXXX 

7.OE 0 1  XKXXXX 

1P 
0 1.5E 02 X X X X  

2.OE 02 

MINIMUM = 1.00000E 01 

GEOMETRIC MEAM 2.77153E 01 

PERCENT 
FREQ cum 

5.31 
25- 12 
48.31 
76.33 
85.02 
91-30 
93.72 
97-58 
98.07 
98.01 
90.55 

ANALYTICAL 
G VALUES 
0 204 

0.0 

GEOMETRIC DEVIhTION = io96861E 00 



FREQUENCY ThBLE FOR COLUMN 19 ( SC PPM 

L I M I T S  
LOWER - UPPER 

3.8E 00 - 5.6E 00 
5.6E 0 0  - 8.3E 00 
8 - 3 E  00 - 1.ZE 01  
1.2E OI - 1-BE 0 1  
1.aE 01 - 2 . 6 ~  01 
206E 01 - 3 - 8 E  01  

FREQ FREP 
CUM 

10 10 
26 36 
43  79 

105 1 8 4  
1 3  197 
b 203 

PERCENT 
FREQ 

4.83 
12.56 
20.77 
50.72 

6.28 
2 .90  

PERCENT 
FREQ cum 

4.83 
17.39 
38.16 
68.%9 
95.17 
96 07 

HISTOGRAM FOR COLUMN 19 1 S t  P P N  1 

7.OE 0 0  XXXXXXXXXXXXX 

1.OE 0 1  KXXXXXXXXXKXXXXXXXKXX 

1. SE Of 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 K X K X X X I X X X X M X K X K X X X  

2 -OE 01 XXXXXX 

3.OE 0 1  X K X  

@ GEOMETRIC MEAN = 1 .22966E 01  
C* 

ANALYTICIL 
6 VALUES 
0 203 

0.0 

GEOMETRIC DEVKATIOH 1.47196E 00 



FREQUENCY TABLE FOR COLUMN 20 I SM PPH 1 

L I I I I  T S  FREQ FREQ PERCENT PERCENT 
LOYER - UPPER cum FREP FREQ CUM 

B.3E 00 - 1.2E 0 1  0 0 0.0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 0.0 
1 - 8 E 0 1 -  2 . 6 E 0 1  0 0 0.0 0.0 
2.6E 01  - 3.8E 01  2 2 0.97 0.97 

GEOMETRIC HE&N = 3.00000E 0 1  

ANALYTICAL 
6 VALUES 
0 2 

0.0 

GEOMETRIC O E V I A I I O N  = i .00000E 00 



FREQUEHCY TABLE FOR COLUMN 2 1  I 5R PPR b 

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

B.3E 01 - 1.2E 02 I T  1 7  8.21 8 - 2 1  
fO2E 02 - 1.BE 02 48  6 5  23.19 31.40 
1.8f 02 - 2.6E 02 53  118 25.60 St. 00 
ZIbE 02 - 3.8E 02 72 190 34.18 91.79 
3.8E 02 - 5.6E 02 15 205 7.25 99.03 

HISTOGRAM FOR COLUMN 2 1  ! SR PPM 1 

1,OE 02 X X X X X X X X  

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

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

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

ANALYTICAL 
G VhLUES 
0 205 

0.0 

e GEOMETRIC HEAN = 2.17639E 02 

GEOMETRIC DEVIATEON 1.51527E 00 



FREQUENCY TABLE FOR COLUMN 22 1 V PPM 1 

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

8-3E 0 0  - 1.ZE 0 1  0 0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 
1.BE 01 - 2.6E 01 1 1 0-48 
2.6E 0 1  - 3.8E 0 1  0 9 3.86 
3 . 8 E 0 1 -  S o b E 0 1  10 1 9  4.83 
5-6E 01 - 8.3E 0 1  11 30 5 -31  
8.3E 0 1  - 1.2E 02 56 86 21.05 
l .Z€  0 2  - 1-BE 0 2  . 92 178 44-44 
1.8E 02 - 2.bE 02 24  202 11.59 
2.bE 0 2  - 3.8E 0 2  5 2 0 1  2.42 

PERCENT 
FREQ CUM 

0.0 
0.0  
0.48 
4.35 
9-18 

14-49 
41.55 
85.99 
91- 58 

100.00 

H ISTOGRIM FOR COLUMN 22 t V P P I  I 

5-OE 01 XXXXX 

7 . O E  0 1  KXKXX 

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

2.OE 02 XXXXXIXXKKXX 

MINIMUM a 2000000E 0 1  

GEOMETRIC MEhM 1.19159E 0 2  

AMhLYT ICAL 
T G VALUES 
0 0 207 

0.0 0.0 

GEOMETRIC DEVIATION = 1.60759E 0 0  



FREQUENCY TABLE FOR COLUHN 23 ( Y PPM 1 

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

8.3E 0 0  - 1.2E 01  22 22 1 0 . 6 3  10.63 
L . Z E 0 1 -  1 . 8 E 0 1  8 2  104 39.61 50.24 
1 . B E 0 1 -  2.6E01 7 1  175 34-30 84-54 
2-6E 0 1  - 3-BE 01 30  205 14.49 99.03 
3 . 8 E 0 1 -  5 . 6 E 0 1  2 207 0.97 100.00 

HISTOGRAM FOR COLUMN 2 3  ( Y PPM 1 

1.OE 0 1  XXXXXXXXXXX 

2.0E 0 1  X X X X X X X X K X X K X X X X X X K X X X X X X X X X X X X X X X  

3 . O E  01 XXXXXXXXXXXXXK 

8 GEOMETRLC MEAN = 1 . 7 7 3 7 9 E  0 1  

GEOMETRIC DEVl lb r IOW = 1.37600E 00 

ANALYTICAL 
G VALUES 
0 207 

0.0 





FREQUENCY TABLE FOR COLUMN 25 I ZR PPM 1 

L I M I T S  FREQ FREQ PERCENT 
LOYER - UPPER C UM FREQ 

8 - 3 E 0 0 -  t . Z E O I  0 0 0.0 
l .2E 01 - 1-8E 01 0 0 0.0 
1.8E 0 1  - 216E 01  0 0 0.0 
2-6E 01 - 3-BE 01 0 0 0.0 
3.8E 0 1  - 5-SE 01 0 0 0 00 
5.6E 01  - 8.3E 0 1  20 2 0  9.66 
8 . 3 E 0 1 -  1 . 2 E 0 2  58 7 8  28.02 
1.2E 02 - 1-BE 02 46 124 22122 
LOBE 02 - 2.bE 02 32 156 15.46 
2.bE 0 2  - 3.8E 02 39 195 18.84 
3.8E 0 2  - 5.6E 02 6 203 3- 06 
5.6E 02 - 8.3E 02 1 204 0.48 
8-3E 02 - I.2E 03 2 206 0.97 

HISTOGRAM FOR COLUMN 25 I ZR PPM I 

7.OE 01 XXXXXXXXKX 

1.5E 0 2  XXXXXXXXXXXXXXUXXXXXKX 

2.OE 0 2  XYXXXXXXXXXXXXK 

3,OE 0 2  XXXKXXXXXXXXXXXXXXX 

S.OE 02 XXKX 

GEOMETRIC MEW4 = 1.59332E 02 

PERCENT 
FREQ cum 

0.0 
0.0 
0.0 
0.0 
0.0 
9.66 

37.68 
59.90 
75-36 
94.20 
98.07 
98.55 
99.52 

GEOMETRIC DEVI t iT ION = 1.74102E 00 



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

L-BE-02- 2.6E-02 0 0 0.0 01 0 
2-6E-02 - 3.8E-02 0 0 0 .0  0.0 
3.8E-02 - 5.6E-02 1 1 0.48 0.48 

H I S T O G R A M  FOR COLUMN 25 t AU PPR 1 

GEOHETRIC MEAN = 4.00001E-02 

GEOMETRIC DEVIATION 9.99900E 40 

ANALYTICAL 
T G VALUES 
0 0 1 

0.0 0.0 

Note: Specified limit of detection for gold in most samples 
is 0.02000 ppm. In a few samples the limit of determination 
is higher due to use of dilution technique. 
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