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Introduction

Analytical data for 225 stream-sediment samples and 509 rock
samples collected in 1971 from the Eagle quadrangle, east-central
Alaska are presented in this report together with a statistical treat-
ment of the data. These data supplement information previously obtained
in this area (Foster, 1970, 1971a, 1971b; Foster and Clark, 1969, 1970;
Clark and Foster, 1969a, 1971; and Foster and Yount, 1971). Geochemical
sampling has also been done under the auspices of the Division of Mines
and Minerals, State of Alaska and the reported results (Saunders, 1966,
1967; Smith, 1968; Burand, 1968; and Asher, 1970) can be used to supple-
ment the data presented here.

The most comprehensive discussion of the geology of the Yukon-
Tanana Upland including the Eagle quadrangle, is a report by J. B.
Mertie, Jr. (1937). More recent reports and maps are by Foster (1969a,
b), Foster and Keith (1968, 1969), Foster and Clark (1970), and Clark
and Foster (1969b and 1971).

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-étep semiquantitative spectrographic

/
method and for gold by the atomic absorption method. A few selected

samples were also analyzed for meréury, lead, zinc, and silver 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 approximgtely plus 100 percent or minus 50 percent.
Minimum limits of determination for each element are given on page 7.
Semiquantitative spectrographic analyses were done by K. J. Curry;
atomic absorption analyses were done by R. L. Miller, D. G. Murrey, and
A. L. Meier. After crushing, rock samples were split and one split was
pulverized.. The pulverized split was then analyzed.

Localities where the stream-sediment samples were collected are
shown on figure 1 and localities for the rock samples are shown on
figure 2.

The results of the analyses of the stream-sediment and rock samples
have been processed by means of a computer program known as GEOSUM and
are presented in tables 1 and 2. The GEOSUM program is designed primar-
ily 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 computer output consists of: (a) a listing of

the analytical data, (b) histograms and cumulative frequency distributions



for all elements on which there is sufficient datal/, (c) and a statisti-
cal summary which includes geometric means and geometric deviations.
Results

Examination of the histograms of the various elements for the stream-
sediment samples indicates that most of the elements for which sufficient
data is available have a roughly log-normal distribution. Manganese and
lead are examples. A few elements such as chromium and nickel have a
bi-model type of distribution. However, more meaningful histograms could
be obtained by including the additional data of previous reports (Clark
and Foster, 1969a; Foster and Clark, 1969; Foster, 1970, 1971a and b).

On the basis of these histograms and(or) analyfical results from other
parts of the Eagle quadrangle (Foster and Clark, 1969 and 1970), anomalous
values for several elements of possible economic interest are suggested:
copper (Cu), 100 or more ppm; lead (Pb), 50 or more ppm; nickel (Ni), 100
or more ppm; chromium (Cr), 200 or more ppm; molybdenum (Mo), 5 or more

ppm; and any reported value for gold, silver, tungsten, zinc, arsenic,

}/The frequency tables and histograms for gold have been omitted because
the classes used in calculating these tables are those used in the semi-
quantitative spectrographic method and the gold was analyzed by the quan-
titative atomic absorption method; also gold was found in only 2 of 223
stream-sediment samples. The statistical summaries for mercury, lead,
zinc, and silver analyzed by atomic absorption are omitted. Statistical
summaries for arsenic, cadmium, tungsten, bismuth, and antimony are omitted
because no values were reported for cadmium, bismuth, and antimony and only
2 each for arsenic and tungsten in the stream-sediment samples. All statis-
tical summaries are omitted for rock samples. They have little meaning
because of the wide variety of geologic situations from which the rocks
came.




tin, and bismuth is considered significant. The selection of these con-
centrations as anomalous values is subjective and interpretive and the
local geology must be considered before application to any given part of
the study area, It must be emphasized that the sampling was of a recon-
naissance nature and the geology of the area is extremely varied. 1In

some areas the background for one or more of these metals may be consider-
ably higher than in other areas. For instance, in the northwestern part
of the Eagle quadrangle lead was 50 ppm or more in most of the samples col~-
lected, while in the south-central part of the quadrangle lead was rarely
as high as 50 ppm, These values can only serve as general guides until
enough information becomes available to establish normal background limits
which take into account the local geology.

The rock samples which were analyzed were of many different kinds and
included specimens high in visible sulfides (mostly pyrite), vein quartz
without visible metallic minerals, rock from sheared and altered zomes,
and specimens of representative rock types (to help determine background
values). Because of the wide variety of geologic situations from which
these rocks came, it is not practicable to set overall upper limits for
background values. To aid in evaluation and interpretation, the field
identification of the rock is given in the last column in table 2, This
is followed by the letter "M" or "U". "U" indicates a rock without visible
evidence of mineralization which was analyzed primarily for background or
other geologic information. 'M'" indicates a rock which contains pyrite
or other visible sulfides, has evident oxidized iron minerals, or is stained
or from stained zones. Occasionally rocks which are routinely collected
and may be marked "U" by the field geologist have unusually high values

in one or more metals. Sample number 23 is an example.

Anomalous areas
Stream-sediment sampling in the summer of 1971 was primarily in the
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northwestern part of the Eagle quadrangle and along Joseph Creek and two
of its tributaries. Rocks for analysis were collected widely throughout
the Eagle quadrangle except from the southeast corner. Many of the
samples contained amounts of metals larger than apparent normal background
concentrations and suggest places for further investigation. However,

no large areas with strongly anomalous concentrations were found.

Stream-sediment samples from the vicinity of the Mt. Sorenson ultra-
mafic mass had high chromium and nickel values as was expected. Chromium
ranged up to 3,000 ppm and nickel to 700 ppm.

All but one of the samples from the upper part of Copper Creek and
its tributaries (above Godge Creek) which drain primarily areas of gran~
itic rocks had slightly anomalous values in one or more metals. Gold
was 0.2 ppm in one sample, silver was detected in several and ranged up
to 0.4 ppm, tin was 150 ppm in one and detected in another, molybdenum
was detected in 7, and lead was above 50 ppm in all of the samples.
Although a copper prospect occurs on the lower part of Copper Creek, no
unusually large values for copper were found in the stream-sediment samples.
Many samples from Crescent Creek and its tributaries, which largely drain
areas of granitic rocks, contained tin up to 15 ppm.

Molybdenum was detected in every stream-sediment sample from Joseph
Creek but no large values were found. Lead commonly occurred in amounts
of 50 ppm but no larger values occurred.

Rock samples analyzed from the Mt. Harper area commonly contained

small amounts of tin, molybdenum and lead with silver, zinc, and higher



than normal values of copper in several and 0.3 ppm gold in one. This
is in line with previous results of sampling in this area.

Higher than normal copper values seem to be mainly associated with
greenstone masses and other mafic masses and dikes. Many stained and
discolored areas were sampled in the granitic bodies and most such samples
contained one or more metals in at least slightly anomalous amounts.

The few samples collected around silicic porphyritic shallow intru-
sives with associated silicic volcanic rocks commonly had one or more
metals in slightly anomalous amounts.

Explanation of Tables 1 and Zl/

The results of the analyses of the stream-sediment and rock samples
are given in table 1 and table 2 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 may or may

not be significant. The specified limits of detection are as follows:

1/

—'The last six columns in the table are for gold, mercury, lead, zinc, and
silver by the atomic absorption method. A column for gold is also given
for semiquantitative spectrographic analyses of gold, but no gold was found
by this method because of the high limit of detection., The column marked
AA-AU-SW gives the weight of the sample used for determining gold by atomic
absorption. A value is given only when the weight of the sample is differ-
ent from the usual 10 gr sample.




Specified limits of detection

FE PCT MG PCT CA PCT TI PCT MN PPM AG PPM
(Iron) (Magnesium) {(Calcium) (Titanium) (Manganese) (Silver)
0.05000 0.02000 0.05000 0.00200 10.00000 0.50000
AS PPM AU PPM B PPM BA PPM BE PPM BI PPM
(Arsenic) (Gold) (Boron) (Barium) (Beryllium) (Bismuth)
200.00000 10.00000 10.00000 20.00000 1.00000 10.00000
CD PPM CO PPM CR PPM CU PPM LA PPM MO PPM
(Cadmium) (Cobalt) (Chromium) (Copper) (Lanthanum) (Molybdenum)
20.00000 5.00000 10.00000 5.00000 20.00000 5.00000
NB PPM NI PPM PB PPM SB PPM SC PPM SN PPM
(Niobium) (Nickel (Lead) (Antimony) (Scandium) (Tin)
10.00000 5.00000 10.00000 100.00000 5.00000 10.00000
SR PPM V PPM W PPM Y PPM ZN PPM ZR PPM
(Strontium) (Vanadium) (Tungsten) (Yttrium) (Zinc) (Zirconium)
100.00000 10.00000 50.00000 10.00000 200.00000 10.00000
AA-AU-P INST-HG AA-PB-P AA-ZN-~-P AA-AG-P
(Gold) (Mercury) (Lead) (Zinc) (Silver)

(By atomic (By atomic (By atomic (By atomic (By atomic
absorption) absorption) absorption) absorption) absorption)
0.0200 0.01000 5.0000 5.0000 0.10600
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 dis-

tributions 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



Reported value (ppm) Limits

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 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 (Miesch, 1967) and USGS Bulletin 1147E,
p. 20-23 (Miesch, 1963), for further discussion and explanation of geo-

metric mean and deviation.
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