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INTRODUCTION

A geochemical reconnaissance study was undertaken in the Philip
Smith Mountains qﬁadrang]e, Alaska, during the summers of 1975 and
1976 to aid in the evaluation of the mineral-resource potential of
the quadrangle. For this study, 737 heavy-mineral concentrate, 75é
stream-sediment, and 39 rock samples were collected. Sample localities,
“analytical results, and statistical data for the heavy-mineral concentrates .
are presented in this report. Heavy-mineral concentrate sample localities
are shown on plate 1, Statistical data derived from the analytical
results for heavy mineral concentrates are shown on tables 1 and 2.
Analytical results for this samp]é medium are shown on table 3. Data
for stream-sediment and rock samples are reported in Open-File Report

77-244 (Cathrall and others, 1977).



METHODS
Sampling and Sample Preparation

Geochemical sampling was carried out by the U.S. Geological Survey.
W. P. Brosgé and H. N. Reiser constituted a field party during the
summers of 1975 and 1976, and an additional party in the summer of 1976
consisted of J. B. Cathrall, D. E. Detra, W. B. Maze, S. P. Marsh, M. L.
.Miller, and M. I. Toth. The sampling was done with the aid of a
helicopter.

Heavy-mineral concentrates were collected from the active parts of
streams wherever possible; where this was not possible, samples were
collected from the stream sediments directly adjacent to the present -
channel of the stream. Stream-sediment sampTes consisted of several
scoops of coarse to fine sediment which were wet-sieved at the sample
site through a 2-mm stainless steel screen. This sieved fraction was
panned at the sample site to reduce the percentage of Tight minerals in
the sample. The panned heavy-mineral concentrates were placed in metal-
free paper envelopes. The samples were then air-dried and further prepared
by shaking through 20 mesh stainless steel sieve, the minus 20 mesh
fraction was retained. In the laboratory, the minus 20 mesh fraction
was separated with bromoform into two fractions: a light-mineral
fraction having a specific gravity of 2.86 or less and a heavy-mineral
fraction having a specific gravity greater than 2.86. The light-mineral
fraction was discarded. Magnetite and other magnetic minerals, primarily
hematite and ilmenite, were removed from the heavy mineral fraction by
use of a hand magnet and a Frantz Isodynamic magnetic separator at a

setting of 0.2 amperes. The magnetic fraction was saved, but not analyzed.



The remaining heavy-mineral fraction was again run through the Frantz
Isodynamic magnetic separator at a setting of 0.6 amperes. The fraction
that was nonmagnetic at this higher setting contained primarly zircon,
apatite, and sulfides; it was labeled C-3 and was retained for
spectrographic analysis. The intermediate fraction having magnetic
- susceptibility between 0.2 and 0.6 amperes was not .analyzed.
Method o% Analysis |

The C-3 fraction of the heavy mfnera1 concentrates was analyzed
by a six—étep, DC-arc, semiquantitative, emission spectrographic
method generally following that described by Grimes and Marranzino
(1968) for the analysis of geologic material. Their method was
" modified in the following way to eliminate the sbectra] interferences
caused by high concentrations of iron: 5 mg of prepafed sample was
mixed with 20 mg of pure graphite powder and 5 mg of pure Arkansas
quartz; the mixture was packed into a preformed graphité electrode
6.35 mm in diameter, and was burned in a DC arc for 136 seconds using
a 1.5-n Wadsworth mounted grating spectrograph. Spectra were recorded
on 35-mm SA-1 film in groups of 23 per film.  Spectrographic standards
were prepared in the same manner. Thirty elements were determined.

The observed spectra from the samples were compared visually to
standard spectra using a 20X comparatbr. Results were reported as the
approxiﬁate midpoints of geometric brackets whose boundaries were 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc. These midpoints are
1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 0.07, etc.



The precision of a reported value is abproximate1y plus or minus
one reporting value at 68 percent confidence and two reporting values
at 95 percent confidence. Iron, magnesium, calcium, and titanium are
reported in percent; all other elements are reported in ppm. Data
qualifier (censored) codes, defined below, were used with some reported
values. The approximated visual Tower limits of determination for the
‘30 elements included in this report are, for those given in percentage:
iron, 0.10; magnesium, 0.05; calcium, 0.10, and titanium, 0.005; for
those reported in ppm: manganese, 20; silver, 1.0; arsenic, 500; gold, 20;
boron, 20;‘barium, 50; beryllium, 2;'bismuth, 20; cadmiun, 50; cobalt, 10;
chromium, 20; copper, 10; lanthanum, 50; molybdenum, 10; niobium, 50;
nickel, 10; lead, 20; antimony, 200; scandium, 10; tin, 20; strontium, 200;
tungsten, 100; vanadium, 20; yttrium, 20; zinc, 500; zirconium, 20.

The analyses were done by E. F. Cooley, J. T. Hurrell, and R. L.
Hutchens.

Statistical Methods

A1l data listed in table 3 were entered into the U.S. Geological
Survey computer data storage system entitled RASS (Rock Analyses
Storage System), retrfeved, and analyzed statistica1]y by T. M. Billings,
S. K. McDanal, and C. M..McDouga], using the U.S. Geo]bgica] Survey
STATPAC program library (vanTrump and Miesch, 1977).

Graphical analyses of the C-3 fraction of the heavy mineral

concentrate data are presented in summary form in table 1.
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.Simple lTinear correlation coefficients among logarithmic values
of element concentrations are shown in table 2, which also shows the
number of pairs of values used to compute these coefficients. For
cases in which the number of pairs is less than the total number of
samples analyzed, the bivariate frequency distribution was censored
owing to limitations of the methods of analysis. In the uncensored
“portion of the bivariate population, if the number of pairs was

less than 4, the correlation coefficient was not computed.
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EXPLANATION FOR TABLE 3

The data listed in tabie 3 include analytical results of the C-3
fraction of the stream sediment heavy-mineral concentrates collected
in Philip Smith Mountains quadrangle, Alaska. For the sample set the
data are arranged so that column 1 contains the U.S. Geological Survey
assigned sample number. These same sample numbers are shown on plate 1
without the prefix PS and the suffix C3 (example, PS101C3 becomes 101).
Latitude and Tongitude (degrees, minutes, and seconds) are given in
columns 2 and 3. The element headings (denoted in capital letters)
in columns 4-33 are preceded by an S, indicating that these columns
contain emission spectrographic data. Element concentrations are given
. in parts per million, except for Fe, Mg: Ca, and Ti, which are
recorded in percent, as indicated in these column headings.

Data qualifier (censored) codes are real values which are coded
with an N, L, G, or B where: N = not detected at Tower limit of
detection; L = detected but below 1imits of determination; G = greater
than upper 1imit of detection; B = no data available, or sample not
analyzed for this element. The value listed with an N or an L is the
Tower 1imit of determinatiqn for the element in question; the upper

limit is shown for values marked G.
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