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Introduction

A reconnaissance geochemical sampling program of the Talkeetna
Mountains quadrangle, Alaska was conducted by the U.S. Geological Survey
between 1972 and 1977. This study Was undertaken in conjunction with
geologic mapping to obtain geochemical data to help determine the min-
eral resource potential of the quadrangle. 'Investigations done since
1975 were conducted within the framework of the U.S. Geological Survey's
statewide Alaska Mineral Resource Assessment Program. This report
publishes the results of all geochemical investigations in the quad-
rangle conducted by the U.S. Geological Survey.

A total of 1,118 stream-sediment samples were collected and analyzed.
At 852 of the stream-sediment sample sites, a sample for heavy-mineral
concentration was also collected. In addition, 501 rock samples were
collected and analyzed. Some of the data contained in this report have
been published previously by Miller and others (1977) and Karlson and
others (1977). This report also includes a brief statistical summary

of the geochemical data.

Description of sample media
In most places, stream-sediment samples were collected in the
active channels of swiftly flowing mountain streams. The stream sedi-
ments consist of fine to coarse sands, pebbles, and cobbles, introduced
into the stream mechanically from exposed bedrock, glacial debris, and

colluvium. Only the finer portions of these sediments were collected.



At sites where stream sediment was sufficiently abundant, additional

sediment was collected, sieved through an eight-mesh (2 mm) screen,

and panned to provide a sample for further heavy mineral concentration.
Rock sampling was done to assess background values of unmineral-

ized rocks and to investigate obviously mineralized areas.

Preparation of samples

Stréam—sediment samples were oven dried and sieved through a minPs
-80-mesh (0.2 mm) screen. A split of the minus-80-mesh material QaS'}
analyzed. Concentrate samples were panned in the field to remove the
bulk of the 1ight minerals. Panned samples were later sieved to minus
-20-mesh (0.8 mm) and further separated using bromoform (Sp. Grav. 2.86)
to remove the remaining 1ight mineral grains. Magnetite and other
strongly magnetic minerals were first removed from the heavy mihera]
fraction by use of a hand magnet. The remaining heavy mineral fraction
was passed through a Frantz magnetic separator (10 degrees side slope,
five degrees forward slope), and a nonmagnetic fraction was obtained at
a setting of 0.6 amps. A split of this fraction was pulverized for
analysis.

Rock samples were crushed to minus-0.25 in. (minus-6.35 mm), then

~ground to minus-150-mesh for analysis.

Methods of analysis
A1l samples were analyzed by the six-step DC-arc, semiquantita-
tive emission spectrographic method as described by Grimes and Marranzino
(1968). Concentrations of 15 to 30 elements were determined for each
sample. Some of the rock and stream-sediment samples were also analyzed
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for gold, copper, lead, and zinc by atomic absorption methods described
~ by Ward and others (1969). Lower limits of deteﬁmination for the ele-
ments analyzed by the spectrographic method are shown in tables 1 and 2.
Limits of detection for the elements analyzed by the atomic absorption
method are also shown in table 1. "

Analytical results are reported in six-step class intervals which
have approximate geometric midpoints of 10, 7, 5, 3, 2, 1.5 or powers of
10 of these numbers. The boundaries and the midpoints of the class

intervals are 1listed below.

Midpoints of Boundaries of
class intervals class intervals

10.0 =——=—-commmmmmee 8.3 - 12.0

7.0 cmmmmmeiemcmeeeem 5.6 - 8.3

5.0 ~=--ommmmmm e 3.8 - 5.6

3.0 ~mmmmmm e 2.6 - 3.8

2.0 —mmmmmmmeee e 1.8 - 2.6

1.5 e e 1.2 - 1.8

Precisions of reported values is-approximately plus or minus one
class interval at an 83 percent confidence level or two class intervals
at 96 percent confidence level. For example, 83 percent of the time the
reported values will be within one class interval of the actual value.

" For reported values near the lower l1imit of determination, the precision
is lower. Matooka and Grimes (1976) have discussed in more detail the
precision of the spectrographic technique. Element concentrations are
reported in parté per million, except for Fe, Mg, Ca, and Ti which are
reported in weight percent.

Data qualifier codes were used with some reported values. Defini-
tions of the qualifier codes that follow the analytical data are listed

below:



"'Qualification codes

Qualification Form in tables
code 3, 5, and 7 Explanation

B -- Sample was not analyzed for this
element.

N N Element was not detected by
analysis.

L < ’ Element detected but its concen-
tration is below lower limit
of determinability.

G > Element detected in amounts

' greater than upper limit of
determinability.

H (value = 0) Interference - no valid data.

T Trace.

Explanation of data

Stream-sediment sample analyses are reported in table 3, and the
locations of the sample sites are shown on plate 1. Results of heavy-
mineral concentrate analyses are given in table 5, and the sample site
locations are shown on plate 2. Rock sample analyses and site locations
are shown in table 7 and plate 3, respective]y.

The sample field number is used to identify samples on the loca-
tion maps and in the first column of the tables of analytical results.
The majority of field numbers have prefixes "7TM" or "TM". These are
separate sequences of field numbers and should not be confused. Letters
appended to the field numbers in the tables are used to distinguish
multiple samples collected at the same sample site.

Latitudes and longitudes of sample locations are shown in columns

4



2 and 3 of the analytical tables. Columns in which the element headings
(denoted in capital letters) are preceded by an "S" contain the emission
spectrographic data. Columns in which the element headings are preceded
by the letters "AA" contain analytical results obtained by the atomic

absorption method. .

Statistical summary

A1l analytical data were pfocessed by a computer program which
produces frequency tables. The yesu]ts from this program for the stream-
sediment, heavy mineral concentrate, and rock data are shown in tables
4, 6, and 8, respectively. Al1 the distribution data presented in these
tables are based on the six-step class intervals that are used in the
semiquantitative analytical technique described previously. The data
for elements analyzed by the atomic absorption method have.been regrouped
to fit the six-step analytical scale.

The geometric mean is the antilogarithm of the arithmetic mean of
the logarithms of the analyses. It is not an estimate of geochemical
abundance but of "central tendency" (or characteristic value) for a
frequency distribution that is approximately symmetrical on a logarith-
mic scale. The geometric mean is useful for characterizing many geo-
chemical distributions. The geometric deviation is the antilogarithm
of the standard deviation of the 1ogarithmslof the analyses.

The further discussion of geometric‘mean, gedmefriC’deviation and

Cohen's method for censored distributions, see Miesch (1963, 1967).
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TABLE 1.--Lower limits of determination for elements analyzed

in stream sediment and rock samples.

[S - indicates elements analyzed by the spectrographic method, AA -

indicates elements analyzed by the atomic absorption method.]

Limit of
Element detection
S-Fe ~=--ccoccne- 0.05 percent
S-Mg —------cuu-- .02 percent
S-Ca ===-momeene .05 percent
S-Ti ------------ .002 percent
S-Mn --cemeeeenea 10 ppm
S-Ag ------meue- .5 ppm
S-As ---mmeeee 200 ppm
S-Au ----mcmemeee 10 ppm
N S 10 ppm
S-Ba -=---meemeee 20 ppm
S-Be —--ememmeao 1 ppm
S-Bi —=mememceeme 10 ppm
S-Cd ------- ————- 20 ppm
S-Co0 —-=-ememeees 5 ppm
S-Cr —-cocmeeeee 10 ppm
S-Cu ——-emememeee 5 ppm

S-la —=--mememeeo 20 ppm

Element

- - -

- - - -

- - - - -

- - - - .

- - - - - - - -

Limit of

detection
5 ppm
20 ppm!
5 ppm
10 ppm
100 ppm
5 ppm
10 ppm
100 ppm
10 ppm
50 ppm
10 ppm
200 ppm
10 ppm
.05 ppm
5 ppm
5 ppm
5 ppm

Prior to 1973, the limit of detection for niobium was 10 ppm.
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TABLE 2.--Lower limits of determination for elements analyzed in heavy
mineral concentrates of stream-sediment samples

[S - indfcates elements were analyzed by the spectrographic method but
with the following exceptions: 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 mid-
points were rounded to ihe next higher midpoint (for example, 20 ppm-

X 2 = 40.ppm but are reported as 50 ppm).]

Limit of Limit of
Element detection Element detection
S-F@ =--eeoceen—- . 0.1 percent "S-Cu —--emmmmme e 10 ppm
S-Mg -------meees "~ .05 percent S-La =--==-memeus ~- 50 ppm
S-Ca ----=c-ooeee- .1 percent S-Mo ---mccemcnmeno 10 ppm
S=Ti weocmccenne .005 percent S-Nb -----eemmemaae 50 ppm
S-Mn —==memeeeee 20 ppm S-Nj =o<ichommmem- 10 ppm
S-Ag -=----eoeeee 1 ppm S-Pb =-emcommeeenna 20 ppm
S-AS =emmeeoceao 500 ppm T 200 ppm
S-AU ~-ccemmeeeen 20 ppm S$-5C ~--mmcennen 10 ppm
S-B ~-memeeeeee- 20 ppm » S-Sn wemeceecmeee 20 ppm
S-Ba --~e-meconne- 50 ppm S=Sr wmcmmccceeeae 200 ppm
S-Be ~---eeemenen 2 ppm S-V  cmmmeemmeeeee 20 ppm
S-Bi ==memmmeemen 20 ppm S-W mececmcmeeeeo 100 ppm
S-Cd ~=--cuceuee- 50 ppm S-Y ---; ---------- 20 ppm
S-C0 ~--emmemenna 10 ppm S-Zn —-emmmeceeenes 500 ppﬁ
S-Cr ~=-eemeceenea 20 ppm YA i et 20 ppm
| S-Th ==-ceceocecen- 200 ppm
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