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INTRODUCTION

Analytical data for 267 stream sediment samples from the northern
Melozitna, the Hughes, and the southern Shungnak 1:250,000-scale
quadrangles are presented in this report together with a statistical
treatment of the data. Most of the samples were collected in 1967
during investigations conducted as part of the Heavy Metals program of
the U.S. Geological Survey. This report is intended to supplement
Geological Survey Circular 570 (Miller and Ferriams, 1968) which
discussed several localities in this region where anomalous amounts of
metals were found, and to provide background data concerning the
abundance of certain elements in stream sediments of this area.

Recent geologic maps of the region have been published by Patton
and Miller (1966), Patton, Miller, and Tailleur (1968), and Miller and
Ferrians (1968) and should be referred to for a more thorough discussion
of the geology. In general, however, streams from which the samples were
taken drain one or more of the following units: (a) quartz monzonite,
granodio?ite, and syenite of mid-Cretaceous age, (b) volcanic rocks,
ranging in composition from andesite to rhyolite and in age from Late
Jurassic(?)-Early Cretaceous to Late Cretaceous, and (c) volcanic graywacke

and intercalated mudstone of Early Cretaceous age.

PROCEDURES AND TREATMENT OF DATA
Standard procedures were followed in the collection and preparation
of the stream sediment samples. The samples were generally collected
from the active stream channel; where this was not possible, the samples

were collected from stream deposits adjacent to the active 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. 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. Minimum limits of detection for each element are given omn
page 5. Semiquantitative spectrographic analyses were done by Arnold
Farley, Jr., J. M. Motooka, G. W. Sears, Jr., and Chris Heropoulos, and
atomic-absorption analyses were done by W. L. Campbell, R. L., Miller,

T. A. Roemer, A, L. Meier, and M. S. Rickard.

Locations of the stream sediment samples are shown on figure 1. The
samples are grouped in table 1 according to the 1:63,360-scale quadrangle
in which they occur. The order of listing of the quadrangles is Melozitna
D-2, D-3, D-4, D-5, Hughes A-2, A-3, A-6, B-6, C-4, D-4, and Shungnak A-1,
A-2, A-3, A-4, B-1, B-2, B-3, B-4, B-5, B-6, C-2, C-3.

The results of the stream sediment sampling program 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 listing of the data, (b) histograms and

cumulative frequency distributions for all elements except gold, antimony,



arsenic, tungsten, and cadmium,l and (c) a statistical summary which
includes geometric means and geometric deviations.
RESULTS

Examination of the histograms of the various elements indicates that
most of the elements for which sufficient data is available have a roughly
log-normal distribution. Lead, copper, and strontium are good examples of
this type of distribution. A few elements such as titanium and chromium
have a bi-modal type of distribution. On the basis of these histograms,
anomalous values are suggested for several glements of possible economic
interest. These are as follows: copper (Cu), 100 ppm; lead (Pb), 70 ppm;
beryllium (Be), 3 ppm; manganese (Mn), 2,000 ppm; boron (B), 70 ppm;
nickel (Ni), 100 ppm; chromium (Cr), 200 ppm; cobalt (Co), 50 ppm;
molybdenum (Mo), 5 ppm. Any reported value for silver, zinc, tin, and
bismuth is regarded as significant. It should be emphasized that the
stream sediment sampling was of a reconnaissance nature and particular
attention was paid to the contact zones of granitic plutons. This bias
undoubtedly influenced the frequency distribution pattern. The selection
of these concentrations as anomalous values is, therefore, subjective and

interpretive on the part of the author.

1 The frequency table and histogram for gold have been omitted since the

classes used in calculating these tables are those used in the semiquanti-
tative spectrographic method and the gold was analyzed for by the quantita-
tive atomic absorption method. Gold was found in only 13 of 267 samples
(5%). The statistical summaries for antimony, arsenic, tungsten, and

cadmium were omitted because no values for these elements were reported.
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ANOMALQUS AREAS

The stream sediment sampling showed several areas of anomalous
concentrations of metals. The more significant of these have already
been discugsed in Miller and Ferrians (1968); these include the anomalies
at Hawk River (Pb-Ag), the Dakli area in the northern Zane Hills (Cu),
the Clear Creek area in the eastern Zane Hills (Cu-Pb-Au), and Indian
Mountain-Utopia Creek (Pb-Zn-Ag-Cu). Other anomalies are as follows:
(a) the Norutak Hills (northern Hughes quadrangle)--low but anomalous
amounts of zinc, molybdenum, copper, and silver occur in streams (samples
67AMm308, 318, 319) draining two intensely oxidized pyritiferous soda
rhyolite bodies. Analyses of grab samples of rhyolite show up to 500 ppm
zinc, 300 ppm copper, and 50 ppm molybdenum; (b) the upper Selawik River
(central Shungnak quadrangle)--two streams draining an area of Lower
Cretaceous volcanic rocks (samples 67AMm244, 245, Shungnak C-2 quadrangle)
on the north side of the Selawik River contain low but anomalous amounts
of copper and silver, and (c) a sediment sample (67AMm102, Shungnak A-2
quadrangle) from the southeastern Shungnak quadrangle contained anomalous
amounts of lead (150 ppm) and silver (1.5 ppm). This stream drains the
contact between the quartz monzonite of the Wheeler Creek pluton and the
wallrock andesite.

There are other areas where one or more elements occur in amounts
above what the histograms suggest is background, but the values reported
are not particularly high nor 1s there any significant grouping of

anomalous elements or sample localities.



EXPLANATION OF TABLE 1,

The results of the analyses of the 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, or T = trace. Note that the
right-most zero digits for each analytical value are not significant. The
specified limits of detection are as follows:

Specified limits of detection

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

0.05000 0.02000 0.05000 0.00100 10.00000 0.50000
As PPM AU PPM B PPM BA PPM BE PPM BI PPM
200.00000 0.02000 5.00000 5.00000 1.00000 10.00000

CO PPM CR PPM CU PPM LA PPM MO PPM NB PPM
3.00000. 5.00000 5.00000 20.00000 3.00000 10.00000
NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM
2.00000 10.00000 100.00000 5.00000 10.00000 100.00000
V PPM W PPM Y PPM ZN PPM ZR PPM
10.00000 50.00000 5.00000 200.00000 10.00000

As has been mentioned, 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

The statistics given below the histograms are derived only from data
values within the ranges of analytical determination (analytical values),
and are, therefore, biased if data values qualified with N, L, G, 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 antilogarithim
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 and is of no value in estimating
reserves or total amounts of elements present. The geometric deviation is
the antilogarithim 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 fhe 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 to 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 popula-
tion, 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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