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INTRODUCTION

A reconnaissance ge6¢hemica] study was made in the Talkeetna,
A]aska,,]:ZSd;OQO-scale quadfang]e (fig. 1) during the summers of 1975
and 1976, to aid in assessing the mineral resource potential of the
quadrangTe.‘ This stddy included the collection, preparation, and
analysis of 830 streém-sediment samples, 108 g]acia]-debris.sémples,
and 819 nonmagnetic heavy mineral concentrate samples. The analytical
results for these samples are given in this report. In addition,
analytical results for 153 stream-sediment samples co]]écted during
earlier geochemical studies in the Talkeetna quadrangle (CTarkaand

Hawley, 1968; Reed and Elliott, 1970) are also included in this report.



. DESCRIPTION OF SAMPLE MEDIA
At most sites, stream sediments and heavy-mineral concentrates were
collected in the active channels of swift mountain streams draining areas

ranging from about 5-10 kmz.

The sediment in most of these streams ranges
in size ffom fine sand to cobb]es. In addition to the stream sediments,
108 glacial-debris samples were.collected from lateral and medial moraines.
of valley glaciers. The stream sediments, glacial debris, and ﬁeavy-
mineral concentrates are composed mainly of detrital material that has
been mechanically introduced into a streaﬁ or moraine from the bedrock

and colluvium within a particular drainage basin. The composition of the
—stream sediment and glacial debris approximates that of the weathering
roék and soil material within the basin. Further, all the sample types
:can réf]ect thé presence of mineralized rock in the drainage basin upstream.
The heavy mineral concentrates are especially useful for determining the

presence and regional distribution of certain heavy metals and resistate

minerals such as gold, cassiterite, and scheelite.



SAMPLE PREPARATION

The stream-sediment and glacial-debris samples were air-dried and
sieved through an 80-mesh (0.177-mm) sieve. The minus-80-mesh fraction
was saved for analysis.

The heavy-mineral concentrates were preliminarily prepared in the
field by panning to remove the bulk of the Tight minerals. ' The panned
samples were sieved through a 20-mesh (0.8-mm) screen in the laboratory,
and the minus;ZO-ﬁesh fraction was further separated with bromoform

. (specific gravity: 2.86) to remove the remaining 1ight minerals.

. Magnetite and other strongly magnetic minerals were first removed from
the heavy-mineral fraction by use of a hand magnet. The remaining
‘heavy-mineral grains were passed through a Frantz Isodynamic Separatorl{
and a nonmagnetic fraction was obtained at a setting of 0.6 amperes.
This fraction was labeled C3 or C5 and saved for analysis and mineralogical
examination. Although a pure nonmagnetic fraction cannot be obtained owing
to the presence of locked polymineralic grains, the nonmagnetic concentrates
contain mainly muscovite, sphene, zircon, apatite, rutile, anatase, and

‘tourmaline. Ore minerals such as gold, sulfides, scheelite, and cassiterite

are found in ‘this fraction also.

l-/The use' of the brand name in this report is for descriptive purposes

only and does not constitute endorsement by the U.S. Geological Survey.



METHODS OF ANALYSES

The stream-sediment and glacial-debris samples were analyzed by a
6-step, DC-arc semiquantitative emission-spectrographic method described
by Grimes and Marranzino (1968) for the analysis of gedlogic material.
Thirty elements were determined per sampTe. Results were reported as
the approximate midpbints of geometric brackets whose boundaries are 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.12, etc. These midpoints are 1, 0.7,

0.5, 0.3, 0.2, 0.15, 0.1, etc.

Disallowing results obtained near the detection levels, the
repeatability of the method, in general, is shown to be within one
adjoining reporting interval on each side of the mean 83 percent of the
t1me, and within two adjoining reporting intervals on each side of the
mean 96 percent of the time (Motooka and Grimes, 1976).

The approximate visual lower limits of determination used for stream-
sediment and glacial-debris samples collected during 1975 and 1976 and
analyzed by the spectrographic method are, for those given in percentage,
iron, 0.05; magnesium, 0.02; calcium, 0.05; and titanium, 0.002; for those
reported in ppm, manganese, 10; silver, 0.5; arsenic, 200; gold, 10; boron,
10; barium, 20; beryllium, 1; bismuth, 10; cadmium, 20; cobalt; 5;

‘ chromium,ilo; copper, 5; lanthanum, 20; molybdenum, 5; niobium, 20;
nlcke} 5 Tead 10; 'antimony, 100; écandium, 5; tin, 10; strontium,

100; tungsten, 50; vanadium, 10; yttrium, 10; zinc, 200; and zirconium,
.10. Results from older data, Clark and Hawley (1968) and Reed and E111ott

(1970), contain different lower limits of determination for some elements.



~ The nonmagnetic heavy mineral concentrate samples were analyzed by

the same procedure as described above, with the following excebtions:
To eliminate the spectral interferences caused by high concentrations
of iron, 5 mg of prepared sample was used instead of 10 mg, thus raising
the Tower limit of determination. A1l lower 1imits are doubled, and
doubled 1imits occurring between midpoints were rounded to the higher
midpoint (for example, 20 ppmX 2 = 40 ppm, but are reported as 50 ppm).

Selected stream-sediment and glacial-debris samples were also
analyzed for gold, copper, lead, and zinc by atomic absorption methods
(Ward and others, 1969).

At present, the lower limits of determination for these elements
in ppm are gold, 0.05; copper, 5; lead, 5; and zinc, 5. A lower lfmit
of 0,0é was given for gold in the reports of Clark and Hawley (1968) and
Reed and Elliott (1970).

The spectrographic and chemical analyses incorporated in this
report were determined by E. F. Cooley, K. J. Curry, G. W. Day, R. M.
O'Leary, A. L. Meier, W. L. Campbell, J. A. Criswell, J. Dupree, and

others.



EXPLANATION OF DATA

A1l analytical data were keypunched or éntered on mégnetic tape
and stored in the U.S. Geological SurveyJﬁASS‘System. A computer
print-out program was usediip_compiling Table 1. The data listed in
Tab]e 1 include the analytical results for all three geochemical types.

The columns have heading titles of sample, latitude, longitude,
and the elements. Columns in which the element heading is preceded by
an S contain the emission-spectrographic data. The prefix AA in the
column heading indicates that the results were determined by atomic
absorption, and the suffix P indicates a partial digestion.

The.results for all elements are reported in parts per million (ppm)
except for iron, magnesium, calcium, and titanium, which are given in
percent.

Definitions of the qualifier codes used in Table 1 are as follows:
--, no data available, or sample not analyzed for this element; N, not
detected at the level of detection; <, detected, but below the Timit
of determinatior or below values shown; and >, greater than the value
shown.

The sample numbers appearing in Figure 1.have been simplified from
sample numbers in Table 1. The prefix TKO and 7, and the constant A
were eliminated. Therefore, TKO 123 and 75 ANS 123 become 123 and 5 NS

123, respectively.
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