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Analyses of stream-sediment samples from the Bettles and the
southern part of Wiseman quadrangles, Alaska
By
William W. Patton, Jr., and Thomas P, Miller
INTRODUCTION

Reconnaissance geochemical sampling of stream sediments was carried
out in the Bettles and the southern part of the Wiseman quadrangles (fig. 1)
during the summers of 1967 and 1968 as part of a program of regional geologic
mapping and resource investigations. A total of 382 samples was collected
chiefly from the metamorphic and igneous complex that underlies the eastern
and south-central part of the Bettles quadrangle. The sample localities
are shown on a 1/250,000 scale topographic map in fiqure 2 and a tabulation
and statistical summary of the analytical results are presented in table 1.
These analytical data are intended to complement the geologic mapping by
providing a broad background of geochemical values. For information on
the distribution and character of the bedrock units in the sampled areas,
the reader is referred to the published geologic map of the Bettles and
southern Wiseman quadrangles (Patton and Miller, 1973).

Previously published geochemical investigations in the Bettles-southern
Wiseman map area include a brief preliminary report on the Kanuti River
region by Patton and Miller (1970) and a detailed study of the Sithylemenkat
Lake area by Herreid (1969).

ANATYSES OF STREAM-SEDIMENT SAMPLES

B3ll stream-sediment samples ware analyzed for 30 elements by the
six-step semiguantitative spectrographic method and for gold by the atomic
absorption method. Results of the spectrographic analyses for arsenic,
antimony, cadmium, and gold have been omitted in table 1 as no values above

1



v

BYSEIY ‘satbuevapend uUPWOSTM UXSYINOE

pUe S31338g JO UOTIEDOT Hutmoys dew xopuri T 3xmbiJg

——

l‘~~4

~] v
!

w ] T )
pea Sl
02 [

71

e

.M..

’ A9
CFN- ‘.

: ]

e 1 @iy

®
»
A3
\

K
28 NW 2

! ) %

i 2 ,
\J !

! J_af.-sv. 15

YINnsy, .

Gy #3s

VNSVYv e g ¥
m\ﬂ 213’

la



the limits of detection were reported.

The results of the stream-sediment analyses ha&e 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 by the laboratoriles of the U. S. Geological Survey. The computer
original print-out is used in table 1 and therefore element symbols are in
capital letters; for example, the symbol for iron (Fe) is shown as FE,
magnesium (Mg) is shown as MG, etc.

The program output consists of: a) a tabulation of the data, b) histo-
grams and cumulative frequency distributions, and ¢) a statistical summary
which includes geometric means and geometric deviations.

The histograms, cumulative frequency distributions, and the statistical
summary have been omitted for tungsten, lanthanum, strontium, molybdenum, and
silvexr because the analytical results, which were provided by two separate
laboratorxies, specify different levels of detectlion for these elementg and
thus are not amenable to statistical treatment. These statistical data have
also been omitted for bismuth because only a few values above the limits of
detection were reported.

The semiquantitative spectrographic analyses were provided by J. Curry,
J. Hamilton, J. Finley, L. Martinez, D. Grimes, and K. Watts, and atomic
absorption analyses by R. Miller, A. Meier, T. Roemer, W. Campbell,

8. Rickard, T. Stein, and R. Tripp.
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 spacified limit of detectlon, G = greater than value
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shown, B = no data, H = interference, and T = trace. Note that the right-most
zexo digits for each apalytical value may or may not be significant. The
precision of semiquantitative spectrographic valves is approximately plus 100
percent or minus 50 percent. Analyses for gold by atomic absorption method

are accuxate to +100 percent. The specified limits of detection are as follows:

Specified limits of detection™/2/3/

FE PCT MG PCT CA PCT TI PCT MN PPM aG PPM

0.05000 0.02000 0.05000 0.00200 10.00000 0.500000 or
1,00000

AU PPM B PPM BA PPM BE PFPM BI PPM CO PEM

0.02000 10.00000 10‘60000 1.06000 10.00000 5.00000

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

10.,00000 5.00000 20.00000 or 3.00000 oxr 10,00000 5.00000

30.00000 5.00000
PB PPM SC PPM SN PPM SR PPM V PPM W PPM
10.00000 5.00000 10.00000 50.00000 or 10,00000 50.00000 or
100.00000 100.00000
Y PPM ZN PPM ZR PPM

10.00000 200.00000 10.00000

1'/,T.n welght percent and parts per milljion

E/Four elaments were analyzed for by semiquantitative spectrographic methods
but were not-detected in any of the samples, The specified limits of
detection for these four elements are As~--200, Sbh---100, Cd=--=20, Au---10,

E/The two limits of detection shown for Ag, La, Mo, Sr and W reflect minor-
differences in analytical procedures between two separate laboratories of
the U. 5., Geological Survey.

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 and histograms are on

logarithmic scales and are computed using these brackets as class intervals,

for 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 12.0

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

example:
7.08-01 means 7.0 x 10 L or 0.7
7.0E 00 means 7.0 x 100 or 7.0
7.0E 01 means 7.0 x 10l or 70.0
7.0B 02 means 7.0 x lD2 or 700.0
3

7.0 03 means 7.0 x 100 oxr 7,000.0

The histograms are constructed of X's, each of which represents
1 percent of the total number (3B2) of samples.

The histograms and the statistics given below them are derived only
from data values within the ranges of analytical determination ("analytical
valuyes") and the statistice 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 {8 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; it is therefore
useful for characterizing many geochemical distributions. The geometric mean
is not an estimate of geochemical abundance. The geometric deviation is the
antllogarithm of the standard deviation of the logs of the analyses. See
USGS ﬁtofessional Paper 574-B for furthexr discussion and USGS Bulletin 1147E,
p. 20-23, for further discussion and explanation of geometric deviation.
SUMMARY OF RESULTS OF STREAM~SEDIMENT SAMPLING

Anomalousé/ tin, beryllium, and lead values from the Sithylemenkat pluton

Anomalous amounts of tin, beryllium, and lead were found in streams
draining the Sithylemenkat pluton--a 170~square-mile body of quartz monzonite
in the south-central part of the Bettles quadrangle. Sediment samples from
Kanuti Kilolitna Creek alonyg the southwestern margin of the pluton carry as
much as 300 ppm (parts per million) tin, 20 ppm beryllium, and 300 ppm lead
(Patton and Miller, 1970). Comparable values for tin, bexryllium, and lead
also have been found by Herraid (1969) in stream-sediment and soil samples
from the northeastern part of the pluton near Sithylemenkat and Tokusatatguaten
Lakes,

Anomalous lead, silver, and zinc values along upper Kanuti River

High lead, silver, and zinc values werxre found in gediment samples
(samples 235-237, 242-253, fig. 2) along the upper Xanuti River. The
samples wara collected from streams draining a 3-mile by l-mile oval-shaped
body of rhyolite tuff and tuff breccia. The rhyolite, which rests on and
probably intrudes the Kanuti pluton, locally contains finely disseminated

galena, sphalerite, and pyrite. Of the 15 stream-sediment samples collected

l/Tha teym "anomalous” designates values which are sufficiently high as
compared to the majority of values for a particular element to warrant
attention; it is subjective and based on inspection of the histograms and
congideration of the bedrock geology.
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in the vicinity of the rhyolite body, 12 had 100 to 700 ppm lead, 2 had 3 ppm
silver, 1 had 700 ppm zinc and 10 showed trace amounts (<200 ppm) of zinc.

Anomalous boron values on Figsh Creek

A strong baron anomaly occurs in stream sediments in the Fish Creek
drainage at the eastern edge of the Kanutl Flats. Thirteen samples (samples
220-232, fig. 2) from Fish Creek and its tributarjes contain from 150 to
2,000 ppm boron. These high values appeaxr to be related, at least in part,
to tourmaline-bearing pegmatite dikes which are abundant along the ridge
that borders the tributary on the north. The dikes intrude Paleozoic and
older (?) pelitic schigt in a narrow zone along the margin of the Cretacecus
Kanuti pluton.

Copper values in the Jim River and South Fork drainages

Most of the high copper values found during this sampling program come
from an area of mafic volcanic and intrusive rocks in the northeastern part
of the Bettles quadrangle, Twenty~four sediment samples yielding values from
100 to 300 ppm were collected from this area along tributaries of the_Jim
River and South Fork of the Koyukuk River. The source of the copper is
undoubtedly the mafic rocks which locally contain pyrite-rich gossans and
altered zones with as much as 1000 ppm copper. Small amounts of chalcopyrite
wexe found in an outcrop of gabbro on Davis Creek about 1 mile above the
confluence with the South Fork of the Koyukuk River.

Distribution of gold values

Gold values above the minimm limits of detection were found in 39
stream=sediment samples. Most of these gold-bearing samples were collected
in the south-central part of the Bettles quadrangle along streams that drain
the Sithylemenkat and Hot Springs plutons and the surrounding contact

metamorphosed country rock. A few gold-bearing samples also were found in



the northeastern part of the Bettles quadrangle along the South Fork of the
Koyukuk River and@ on Douglas Creek.

High chromium and nickel values near ultramafic bodies

Chromium values of 500 ppm or greater were detected in 18 samples and
nickel values of 200 ppm or greater in 1l samples. Fifteen of the high
chromium values and all of the high nickel values occur in streams that drain
ultramafic bodies. Bulk rock samples from the ultramafic bodies yielded
average chromium values of 2600 ppm and nickel values of 2300 ppm. Values in
the stream sediments range as high as 2000 ppm for chromium and 3000 ppm for
nickel.
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TITLE
ANALYSZS--STrEAM SEDS

TABLE 1.

% SAMPLE

aCC3L4
ALC3I0Y
aG0434
ACCALY
AG0435
AGGHGL L
ACNIGE
AG4 40
AGO439
aCc3zo
aCC334
AG438
ACC313
AG43T
aCC310
AGO4 36
aCC 350
2CC341
ACC343
AEL344
ACC 396
ACF&BL
alH269
ACNZTO
ACCA30
ACN2T2
ACNZTS
J2F ACH2ZTS
I ALNZTS
FH ALN2TH
Ff7 aLn2717T
JER ACN2ZTS

HEEDS LR RRRRL HERRRARRELY

SR PPM
LOG L 000
L5, 25000
10000000
100.0000
i0c.ad0
100.08000
106.0000
i 05 . 'JOGOL
10C.3004aL
100.20000L
10G.a000
100.0000
LO0.0000
10,0000
100.C0000
100.0000

TC.NO00
100.0000
Sq.0000N
T0.0000
200.3000
F0.3600
100.G6000R
150.6000
$00.0000N
100.0000N
SC. 000N
100.0000N
L00.3000M
100.0000N
30.0000M
50.0000N

v PPN

L3t J00a

LGt
3Q0.

rlHeE
slelile)

10.G000

70.
{59,
20.
n,
150.
T0.
T0.
200.
100.
TC.
L0,
20U
2ud.
LQo.
10,
i00.
1g0.
6.
0.
IQ.
i0.
ig.
L0.
10.
1.
10-
10.
10.

€000
o000
oo0G
4000
agoo
Q000
0000
Qooo
0000
Q00
0coo
0000
GQon
agoo
0g0o
[leloTy
3000
20400
QD0
0300
GoooL
elelale
40aC
go00L
0000L
aopo
00o0L
aoaoL

W PPN
5G.0C00N
S0.0000M
50. 00008
30, 00000
50.0400N
50,0000
50.000G0N
50.0000N
50.00004
50.0000N
50.0000N
5G.0000N
50.0000N
50.000CN
50.0000N
50.0000N
S0.O000L
S0.0000N
50. 50008
53.0890N
50.0000N
50.00008
50.00008
50, 0000N
5G. 3000N
S0. 5000N
50.0000N
S0.Q000N
SO.O000N
50.0000M
50.0000N
50, 0000N

=

Y PPH
32600
28,0000
50.0000
50.0000
160000
50.6000
50,0000
50.0000
50.0000
70.0000
T0.0000
70.0000
70,0000
20.0000
20.0000
50.0000
15.0000
15.0000
20.4000
30.0000
20.080¢
15.0000
20,0000
15.90000
10.9C00N
10.0000N
10.0000L
10.G000N
10. Q000N
L0-0000N
10.0000N
10.0000N

IN Ppp
250.000CK
E:0.0000N
220.0000L
200,0000N
200.,0000N8
200,00004
790.0000N
290.00G0ON
200.0000N
20G.G000ON
200.0000N
200.0000N
2G0.0000N
200.0Q00N
200.0C00N
200.0000L
200.0000N
200.0000N
200.GH00N
Z00.0000R
200.0000N
200.0000N
230.0000N
200.0060N
200.0000N
20G.00Q0N
200.0000N
200.0000N
200.0000N
200.0000M
200.00C0N
200, 0000N

In PPH
i50.0000
L0G. 0000
5Q0.0000
150.6000
700.8000

1000.0000
29¢.0000
150.0400
300,0000
L150.0000
200.¢000
100.0000
150.0000

T0.0000
150.0000
1000.G000
50.0000
100.0000
150.06000
200. 04000
150. 0000
156.0000
t50.0000
150.0000
10.0000N
10, 00008
2G. 0000
1Q0.0000N
10.0C00N
10.0000N
1G.00008
10.0000L

AL PPN
3.06C0
D.0400
0.02001
8.0800
0.0200L
G.0200L
0.0200
0.0200L
0.0200L
0.1000
0.0600
0.0200L
0.0&00
0.0200L
0.0400
0.0200L
0.0200
0.0200N
0.0200R8
0.0200N
0. 02008
0. Q200N
0.0600
0.0200L
¢.0200
0.0400
0. 0200N
0.0400
0.0200
0.0200N
Q.0200N
0.0200N
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TITLE
TABLE L. ANALYSES--STRUAM SED:
EXEQUENLY TABLE FUR CLILE 5 1 MN PPM
LIMITS FRER FRED PERCENT PERCENT
LOKER - UPPER CuUH FREQ FREQ CuM
B.3E QU - 1.2E 01 ] o] 0.0 0.0
1.2 01 ~ 1L.8E 1 [ Q 0.0 G.0
L.8E 01 ~ 2.6E Q1 4] 0 0.0 8.0
2.6E O - 3.8E OL 1] a 0.0 0.0
3.8E 0 - S.6E D1 o a 0.0 G.0
5.6E 0] - B,3E 01 v] 0 0.0 0.0
8.3E 01 - 1.26 Q2 2 2 Q.52 J.52
1.2E 02 - 1.8 02 4 & 1.0% 1.57
1.8E 02 - 2.6E G2 & 10 1.@5 2.62
2.6E 02 ~ 3.8 02 47 57 12,30 t4.92
3.8 D2 ~ 5.6 02 51 18 13.35% 28.27
5.6E 02 - B.3E 02 137 245 35.86 bh. 1%
B.3E 02 ~ 1.2E 03 58 303 15.18 T9.32
1.2 D3 - 1.8 03 59 k1P 15.45 S94.76
1.8E 03 - F4%- 11k ] 1. ire .19 98,95
2.8E O3 - 3.8 03 2 apo 0.52 99.48
3.8E 03 - S.6E 0} 2 g2 D.52 100.00
g& HISTOGRAM FOR COLUMN 5 [ MN PPM )
L.0E 02 X
1.56 D2 X
2.0E G2 x
3.0E 02 XXXEXXXXXNXXX
S5.0E 02 XXKKXAXKXXXXX
T.0E 02 XXKEXAXXKXAXXX XXX AKX AXRXXAXXA XL XXX XXX KX
1.0E 03 XAXXKXXXXXXXXXX
1.9 03 XXNXAEXXAXAXE XK
2.0E 03 XXxXx
3.0E 03 X
S.GE 03 X
N L H B T G
0 1] 0 0 Q 4]
0.0 0.0 0.0 0.0
MAXIMUM = 5,.0Q000F 03
MINIMUM = 1.00000E 02

GEQMETRIC MEAN =
GEGHMETRIL CEVIATION =

T.32184E 02
L.809988 &0

ANALYTICAL
VALUES
E1-F]



TITLE
TABLE 1. ANMALYSCS~-STREAM SEDS
FREQUENCY FABLE FUOR CuluMi T{ B PPH )
LIKITS FREZ FRFEQ PERCENT
LUMER - UPPER CUN EREQG
8.3 GG - 1.2 01 L& LG 2,862
Le28 GI - {.BE OF 19 Fd4 4,94
1.8 o1 - 2.6E Ot 34 55 G.45
Z.6E 01 - 3.8E DL TL 138 L8. 64
3.8E 0! - 5.6E QL 65 201 1T-06
S5.6E Q1 - 8.3€ 01 B& 28T 22457
8.3E 01 -~ 1.2E G2 A0 317 T.87
1.2 02 - 1.8 Q2 27 ETY 7.09
1.8 02 - 2.6 D2 9 353 2436
2.6E 02 ~ 3.85 02 2 355 0.52
3.8E DZ - S.6E 02 3 58 .79
5.6E 02 - #.3E 02 4 362 1.0%5
R.3E B2 - L.ZE Q3 3 365 0.79
1.2E 03 -~ 1L.8& 63 4] 365 .0
1.8 D3 - 2.6FE 03 Fd 367 C.52
:s H1STUGRAM FOR COLUMN Tt B PPM )
L.0E OL XXX
1.5E O1 XXXXX
2.0 Ol XXXXXEXXX
3,08 Ol XXAXAXXKKXXXXXXAXNXX
5,0 Ol KXXXXMXXLXXXXXXRY
7.0E O XXXAAXAXAXAXAXAARXAXLXX
1.0E 02 XXAXXALEX
1.9 Q2 XXXNAXX
2.0E €2 XX
3.0 02 X
5.0 02 X
T.0€ 02 X
1.08 Q3 X
1.5€ Q3
2.0E 63 X .
N L H 8 T
4 10 0 1 a
1.05 22 0.0
MAXIMUM = 2.00000E O3
MINIMUM = 1.00000F ©1

GEOMETRIC MEAN =
GEDMETRIC DEVIATION =

S.29447F 0L
2+39693E DO

PERLENT
FREQ UM
.62
.61
17.06
35,70
52.T6
75.313
§3.20
90.29
92.5%
93.18
93.96
9%.01
95.80
35. 80
96.33

G

=

ANALYTICAL
VALUES
367
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TITLE
» ANALYSES-——-STREAM SEOS

TABLE L

FAEQUENCY TABLE FOR COLUMN

12 ( CR PPH )

LIMITS FREQ FREQ PERCENT
LOWER ~ UPPER CUM FREQ
3.8E 0OC - 5.6 00 ] 0 0.0
S5.6E 00 - 8.3E 00 0 i G0
8.3E 00 - 1.2€ 01 0 0 0.C
1.2 0L - lL.8E C1 0 4] 0.0
1.8€E 01 - 2.6€ 01 2 2 0.52
2.6E OL - 3.8 01 28 30 T.33
3.BE O1 ~ 5.6 Cl 32 62 8.38
5.6€ 01 - 8.3€ 01 114 1756 29,84
8.3E 01 ~ 1.2E 02 62 238 16.23
t.2€ Q2 - 1.8 02 101 339 26,04
L.8c 02 - 2.68 02 15 354 3.93
2.6E Q2 - 3.8 02 10 164 2.62
3,8 02 - 5.6 02 ¥ 371 1.83
S.6E 02 - 8.3 02 4 ars 1.05
8.3 G2 - 1.2 ©3 3 ire 0.79
Le2E 03 - l.B8& G3 3 gl 0.79
t-8E 03 - 2L-86E 03 1 3a2 G2
£ HISTOGRAM FOR LOLUMN iz ( Cr PPH )
2.0F QL %
3.0 01 XAXXAKXNX
5.0F 01 XXXXXXXX
T.0E OF XAXANXMUKRXRXXXAL KKK AXX XA KARX
1.0 02 XXXEXRXXXXXXXXXEX ’
1.5 02 XMXXAXAAXAXAREXXXRLXX XX XXNAX
2.0E 02 XXXA
3.0F 02 AXX
5.0E 02 XX
T.0E 02 X
1.0E 02 X
1.5E 03 X
2.0E O3
N L H B T
0 0 G ¢ 0
0.0 0.0 0.0
MAXIMUM = 2.00000€ 03
HINIMUM = 2.00000€ C1

GEOMETRIC MEAN =

GEOMETRIC DEVIATION =

9.98897E 01

2.03440E OO

PERCENT
FREQ CuM
0.0

6.0

0.0

0.0
0.52
T.85
16.23
&6.07
62.30
aa.74
92.47
?5.29
gT.12
98.17
8,95
99.74
16C.00

G

o

ANALYTICAL
VALUES
3az
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TLTLE
TABLE 1.

FREQUENCY TABLE FOR COLUMN

LEMITS
LOWER - UPPER
8.3E Uu - 1.2¢
£.2€ 01 - t.8E
1.8 0L - 2.6E
2.6E 01 - 3.8E
3.8E 01 - 5.6E
G.6E 0L - R.3E
B.3E OL ~ 1.2€
1.2 Q2 -~ 1.BE
1.8 42 - 2.6E
2.6E 02 - 3.BE

HISTOGRAM FOR COLUMN

1.0E
i5E
2.0E
1.0
5.08
7.0E
i1.0E
1,5E
Z.0E
3.0E

ot
01
oL
01
01
oLl X
g2
G2
02
02

X
X

N L
349 240
91.34 5.24

MAX ] HUN =
MINIMUM =
GCOMETRIC MEAN =
GEOMETRIC DEVIATION

ol
01
a1
¢l
01
02
02
02
o2

3.00000E 02
L.Q0000E 01
2.49976EF 01

3.23452E QO

ANALYSES--STREAM SEDS

20 { SN PPM )

FREQ FREDQ PERCENT

CUM FRED

5 5 1.31

3 8 0.7%9

1 3 0.25

0 9 0.0

0 9 0.0

2 11 0.5%7

0 L1 0.0

1 12 G.26

0 12 0.0

1 13 ¢.26

20§ SN PPN )
H 8 i
1] 4] 0
0.0

PERCENT
FREQ (UM
1,31
2.09
2.36
2.36
2.36
2.B8
2.88
3.1
3.1%
3.40

ANALYTICAL
YALUES
13



¥4

T

ITLE

TABLE 1. ANALYSES-—5TREAM S€DS
FREJUENLCY TABLE FOR COLUMN 22 & ¥ PPH }
LIMITS FREQ FREQ PERCENT
LOWER UPPER Cum FREQ
8.3E OC 1.2¢ 01 3 3 0.79
L.2E 0L 1.8 Q1 a 3 g.0
1.8E Q1 2.68 01 2 5 0.52
2.4E GL 3.8E 01 2 7 0.52
3.8 01 S5-6E 01 3 i0 0.79
S.6E QL 8.3 01 67 17 1754
8.3E 01 1.2F 02 T3 150 19.11
1.2 02 1.8 02 91 241 23,82
i.8€ 02 2.6£ G2 T4 15 19.237
2.6E O2 3,88 B2 5G 365 13.0%
3.8 D2 5.68 02 tl 376 Z2.B8
3.68 02 8.3E 02 1 a1z Ga26
HISTOGRAM FOR COLLMN 22 1 V¥ PPM )
1.0E OL X
1.5E 01
2.0 01 X
3.0 DY x
$.0E &1 X
T0GE Ol XAXXAXANAXAXXKXKXXX
L.OE D2 XAXXKEMAXXXMXAXXAXNXX
1.5E 02 XXXXXNXMOXNKIOCAXX KX XX XXX
2.0F 02 XXXXAXNLXAXXXNK KX XX
3.UE D2 EXXXXAXAXAXNX
5.0 02 XXX
T.0E 02
N L H B T
o 5 0 o 9]
0.C 1.31 0.0
MAXIMUM = T,00000E 02
MINIMUM = 1.00000£ D1

GEOQMETRIC MEAN
GSOMETRIC DEVEIATIUN

= £,39027¢ 02

1.82641E 0O

PERCENT
FREQ CUM
0.T9
c.T9
1.31
1.B3
2.62
20.16
39.27
63.09
82.46
%5.55
98.43
98.49

G

.G

ANALYTECAL
YALUES
AT



¥

TITLE

TABLE 1. ANALYSES-—STREAM SEOS
FAEQUENLY TABLE FUR CLEUNMN 25 LY PPpME Y
LIMITS FREQ FREQ PERLCENT PERCENT
LUWER — UPPER Cum FREQ FREQ CUK
8.3E OG - 1.28 a1l 4 4 L.05 L.05
1.2 61 - 1.8 O} 34 3g 8.90 G.95
L.8€ O - 2465 01 59 97 E5.45 25.3%9
2.6E 0 - 3.BE Ol 139 236 36439 £1.7T8
31.8E 01 - S5.0FE OF 53 269 13.87 T5.65
5.6E 01 ~- B.3L Ot 56 345 14.60 90,31
8§.3€ 0L - 1.2 02 16 361 4.19 94.50
L-2E 02 - 1.8€ 02 :} 369 2409 9&.60
1.8€ 02 - 2.86F G2 1 EXae 0.26 6.8
HESTOGRAM FUR CULUMN 2« (¥ PPH
1.08 €L X
f.5E 01 AXXXXXXXX
Z.0E QL XXXAXXXXXXAKXN KX
3.0E 01 XNXTMKAKAXXRXEXXRAX KK KX XX AXAXAX AKX XK
SJOF OL XXAXXAXXAXKNAX
T.08 O} XORNXXRXXXXXALXX
{.0E 02 XXX
i.58 02 xX
2.0 02
N L H B T G
T 4 Q Q o 1
L.83 1.05 6.0 G.26
MAXIMUM = 2.000G0E 02
MINIMUM = 1.00000E C1

GEOMETRIC MEAN
GeOMETRIL OEVIATION = 1.78537F 0O

= 3.4%6LTE 01

ANALYTICAL
VALUES
ERY
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T{TL:
TABLE 1. ANALYSES--STRSAM SEDS

In THE COMPUTATIONS PERFORMED TO PRUDUCE THE FOLLUWING TABLE OF GEOMETRIC MEANS AND DEVIATIONS, ALL ELEMENTS ARE IGNORED WHERE
OME DR MDRE DF THE UNGUALIFIED OATA YALUES 15 LESS THAN THE ANMALYTICAL LIMIT OF DEVECTION SPECIFIED ON INPUT OR WHERE ANY DATa
VALUES AR QUALIFIED wiTh THE G (GREATER TH&NY CODE. OATA VALUES QUALIFIED W[TH 8 OR H ARE NOT USED [N THE COMPUTATIONS. WHERE
NONE DF THE DATA VALUES FOR AN ELEMENT ARE QUALIFIED THE MEAN AND DEVIATION SHOULLD BE THE SAME AS THOSE GIVEWR [N THE PRECEDING
STCTEON. WHERE OATA ARE QUALIFIED WITH THE CUDES Ny Ly, OR T, THE ESTIMATES OF GEOMETRIC MEAN AND OEVIATION ARE BASED ON A METHOD
BY A, J, COHEW FOK TREATING CENSORED CISTRIBUTIONS. THE APPLICATIUN OF THIS METHOD TO GEQCHEMICAL PROBLEMS 1% DESCRIBED IN

USSGS PRUFESSTONAL PAPER 574-8. THE ESTIMATES ARE UNBLASED In A STRICT SENSE ONLY WHERE THE DATA ARE DERIVED FROM A LUGHNORMAL
PARENT POPULATIUN, BUT EXPERIMENTS HAVE SHOWN FHAT LARGE OCEPARTURES FROM THIS REQUIREMENT MAY NOT GREATLY INVALIDATE THE RESULTS
ACCEPTANCE AND USE OF THE ESTIMATES, HOWEVER, 1S THE RESPONSIBILITY OF THE INDIVIDUAL.

AMALYT[CAL
ELEMENT N L H B T G VALUES
FE PCT 0 0 0 e 0 q 182
MG PCT 0 o 0 0 o 8 182
& PCT 0 o 0 o 0 o ig2
T1 eCY 0 i 0 o 0 18 383
BN PPM 0 0 a 0 0 0 isz

B PPM 4 10 Q 1 0 ¢ 367
54 PPH 5 0 0 o 6 ¢ 377
GE PPM i 70 0 0 0 o 29%

G PPH 2 & ¢ 0 o o 374
LA PPH a 0 o 0 a 0 382
LU PN o 28 0 a D 0 354

HB PRH 4 108 0 0 o a 270
NI £PH 0 4 0 o Q Q 378
¥B PPM 7 13 0 0 o 0 3162
$C PPN 5 3 0 93 o o 28t
SN PPH 149 20 Q o o 9 13

¥ PRX 0. 5 0 0 c 0 311

Y PPHM 7 4 0 0 8 1 370
IN PPM 329 49 0 Q 0 0 4
IR PPH 7 1 a 0 0 5 369

GEOMETRIC  GEOMETRIC
CUEMENT MEAN DEVIATION  KREMARKS

FE PCT 4.168877 1.99 382 SAMPLES AND 382 ANALYTICAL VALUES.

MG PCT 1.481598 1.93 382 SAMPLES AND 382 ANALYTICAL VALUES.

CA PCT 1.206255 2,52 382 SAMPLES AND  3B2 ANALYTICAL VALUES.

TI PCT L FIrrYYss Py TN T 18 GREATER THAN VALUES. ND CUMPUTATIUNS.

MN PPM T32.182861 1.81 382 SAMPLES AND  3BZ ANALYTICAL VALUES,

B pen GH.TT4048 2.61 14 NOT DETECTED, LESS THAN, DR TRACE VALUES. 367 REPUMTED WALUES.
BA PN 67T.809082 2.12 S NOT DETECTED, LESS FHMAM, OR TRACE YALUES. 377 REPORTED VALUES.
oE PPM 1.416199 z.21 88 NOF DETECTED, LESS THAN., OR TRACE VALUES. 294 REPARTED VALUES.
O PPM 16.075516 1.77 8 NOT DETECTED, LESS THAN, OR TRACE VALUES. 374 REPORTED VALUES.
£R PPN 99.R£9635 2.03 382 SAMPLES AND 382 ANALYTICAL YALUES.

LU pen 26809860 2. 70 28 NOT DETECTED, LESS THAN, OR TRACE VALUES. 354 REPORTED VALUES.
N8 PPN 10816453 1.52 112 NOT DETECTEDs LESS THAN, OR TRALE VALUES. 270 REPORTED VALUES.
NI PPN 36.740L58 z.33 4 NOT CETECTED, LESS THAM, OR TRACE VALUES. 378 REPORTED VALUES.
P8 PPAM 23.952103 2.22 20 NOT DEYECTEDs LESS THAN, OR TRACE WALUES. 382 AEPORTED VALUES,

SC PPM 17.228912 1.81 8 NOT DETECTED, LESS THAN, OP TRACE VALUES. 281 REPORTED VALYES.
SN PPR EEreERE BrET AR CNONEN'S TABLE EXCEEDED. H[ 1.0} OR GAMMAI 1,1} GTR THAN ALLDW. NO COMPUTATIONS.

v PP 133, 706114 1.99 5 NUT DETECTED, LESS THAN, DR TRACE VALUES. 377 REPORTED VALUES.

¥ BPM ek pEEEE rrebbn 1 GREATER THAN YALUES. NGO COMPUTATIONS.

IN PPN PR ceanne COHEN'S TABLE EXCEEDEDR. H( 1.0) OR GAMMA{ 2.11 CTR THAN ALLOW. NO COMPUTATIGNS.

IR PPH treetony AL S GREATER TRAN VALUES. NO COMPUTATIONS.



