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STUDIES RELATED TO AMRAP

The U.S. Geological Survey, is required by the Alaskan Native Lands Act
(Public Law 96-487, 1980), to survey certain Federal lands to determine their
mineral resource potential. Results from the Alaskan Mineral Resource
Assessment Program (AMRAP) must be made available to the public and be
submitted to the President and the Congress. This report presents analytical
results of a geochemical survey of the Tanacross quadrangle, Alaska.

INTRODUCTION

During the summer of 1974, a reconnaissance geochemical survey was
conducted in the Tanacross quadrangle, Alaska, in conjunction with geological,
geophysical, and mineral resource studies that were being made under the
Alaska Mineral Resource Assessment Program (AMRAP).

The Tanacross quadrangle covers about 6,700 mi2 (17,400 kmz) in
east-central Alaska on the Alaska-Canada border and lies about 330 miles
(531 km) northeast of Anchorage (see fig. 1). Access to the quadrangle is
provided on the south by the Alaska and Glenn Highways, on the west by the
Alaska Highway, and on the north by the Taylor Highway. Access within the
Tanacross quadrangle is provided by the Alaska Highway, which crosses the
southern third of the quadrangle and is joined at Tok by the Glenn Highway
from Anchorage, Alaska, and at Tetlin Junction by the Taylor Highway to Eagle,
Alaska.

The Tanana River crosses the southern half of the Tanacross quadrangle
and divides the unglaciated, maturely dissected mountains of the Yukon-Tanana
Uptand in the north from the plains and low rolling hills of the Northway-
Tanacross Lowland in the south (Wahrhaftig, 1965). Rugged glaciated mountains
of the Alaska Range occupy a roughly triangular area in the southwest corner
of the quadrangle. Elevations range from 7,438 ft (2,267 m) in the Alaska
Range and 5,541 ft (1,689 m) at Mount Fairplay in the Yukon-Tanana Upland to
about 1,500 ft (457 m) in the Northway-Tanana Lowland. Most of the
Yukon-Tanana part of the quadrangle has a cover of vegetation,

The Denali fault crosses the extreme southwestern corner of the Tanacross
quadrangle and separates the unmetamorphosed terrane of the south from
metamorphosed terrane (Foster and others, 1976, p. 4). The metamorphosed
rocks have been intruded by Mesozoic and Tertiary granitic rocks and volcanic
rocks (Foster and others, 1976, p. 4). Porphyry copper and molybdenum
deposits within the Tanacross quadrangle are generally associated with
Tertiary felsic volcanic rocks (Foster and others, 1976, p. 17). Geology of
the Tanacross quadrangle is discussed in detail in U.S. Geological Survey
Circular 734 (Foster and others, 1976) and on U.S. Geological Survey Map I1-593
of the Tanacross quadrangle (Foster, 1970).
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Figure 1.--Location map of the Tanacross quadrangle, east-central Alaska.



METHODS OF STUDY
Sample Medium

Mull is the partially decomposed plant debris found under trees or shrubs
mixed with soil or rock fragments introduced by sheet wash, wind, and, in many
areas, the activity of rodents and other animals. It generally occurs as
thick, black, humus-rich pads mixed with various amounts of mineral matter.
The U.S. Department of Agriculture (1951, p. 246) classifies such mull as the
Ao horizon. The element content of the mull represents elements that have
entered the plants through the roots in soil solution and which are deposited
on the ground, and immobilized and enriched in the humus layer.

Sample Collection

Mull samples were collected at 615 sites (plate 1) at an average sampling
density of one site per 11 mi“., These sites were in proximity to streams
where sediment and heavy-mineral concentrate were also sampled.

Mull samples were collected beneath black spruce trees at most sites, but
occasionally samples of birch mull were obtained where spruce mull was
unavailable.

A total of 647 mull samples were analyzed because duplicate samples were
collected at 32 sites.

Sample Preparation

Mull samples were air dried and sieved thru a 2-mm stainless steel
sieve. The minus-2-mm fraction was ashed at 450°C in a thermostatically
controlled furnace for 24 hours.

Sample Analysis

The ash of the mull samples was analyzed for 35 elements using a
semiquantitative, direct-current arc emission spectrographic method described
by Mosier (1972) and modified by Curry and others (1975) (table 2).
Spectrographic results were obtained by visual comparison of spectra derived
from the sample against spectra obtained from standards made from pure oxides
and carbonates. Standard concentrations are geometrically spaced over any
given order of magnitude of concentration as follows: 100, 50, 20, 10, and so
forth., Samples whose concentrations are estimated to fall between those
values are assigned values of 70, 30, 15, and so forth. Values determined for
the major elements (Fe, Mg, Na, and Ti) are given in weight percent; all
others are given in parts per million (micrograms/gram). Analytical data for
samples from the Tanacross quadrangle are listed in Table 2.

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results were
entered into a computer-based file called RASS (Rock Analysis Storage
System). This RASS file contains both descriptive geological information and
analytical data. Any or all of this information may be retrieved and

converted to a standard form &STAT AC{ ;%S computerized statistical analysis
or publication (VanTrump and Miesch, 197/6).



DESCRIPTION OF DATA TABLES

Table 2 lists the analyses for the samples of mull. For this table, the
data are arranged so that column 1 contains the USGS-assigned sample numbers
(TX_H). In column 1, the letter D before a sample number indicates a
duplicate sample collected at a site where both samples appear to have the
same silt content. The letter A after the sample number indicates a higher
silt content, and the letter B a lower silt content in two samples collected
at the same site. The numbers in column 1 correspond to the numbers shown on
the site location map (plate 1) except that the letters H, D, A, and B are
omitted on the map. Columns in which the element headings show the letter "s"
below the element symbol are emission spectrographic analyses. A letter "N"
in the tables indicates that a given element was looked for but not detected
at the Tower 1imit of determination shown for that element in table 1. If an
element was observed but was below the lowest reporting value, then a "less
than" symbol (<) was entered in the tables in front of the lower limit of
determination. If an element was observed but was above the highest reporting
value, a "greater than" symbol (>) was entered in the tables in front of the
upper limit of determination. Because of the formatting used in the computer
program that produced table 2, some of the elements listed in these tables
(Fe, Mg, Ti, Ag, and Na) carry one or more nonsignificant digits to the right
of the significant digits. The analysts did not determine these elements to
the accuracy suggested by the extra zeroes.

The spectrographic determinations for Au, Ge, In, and T1 in mull samples
were all below the lower limits of determinations shown in table 1;
consequently, the columns for these elements have been deleted from table 2.
The spectrographic determinations for As, Sb, Li, and Bi were also below the
lower 1limit of detection except in one to three samples for each of these
elements and they have been deleted from table 2 and are displayed on table 3.
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TABLE 1.--Limits of determination for the spectrographic analysis of
mull based on a 5-mg sample

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.005 5
Magnesium (Mg) .01 10
Titanium (Ti) .001 1
Sodium (Na) .005 5

Parts per million

Manganese (Mn) 10 10,000
Silver (Ag) 0.1 500
Arsenic (As) 200 5,000
Gold (Au) 2 500
Boron (B) 5 1,000
Barium (Ba) 20 20,000
Beryllium (Be) 1 100
Bismuth (Bi) 1 500
Cadmium (Cd) 2 500
Cobalt (Co) 10 1,000
Chromium (Cr) 5 1,000
Copper (Cu) 1 5,000
Lanthanum (La) 20 500
Molybdenum (Mo) 2 500
Niobium (Nb) 50 500
Nickel (Ni) 5 1,000
Lead (Pb) 1 5,000
Antimony (Sb) 50 5,000
Scandium (Sc) 5 100
Tin (Sn) 5 500
Strontium (Sr) 100 5,000
Vanadium (V) 10 1,000
Tungsten (W) 50 1,000
Yttrium (Y) 10 500
Zinc (Zn) 100 20,000
Zirconium (Zr) 10 1,000
Gallium (Ga) 2 100
Germanium (Ge) 2 100
Indium (1In) 2 100
Lithium (Li) 200 10,000
Thallium (T1) 2 100
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TABLE 3.--Spectrographic analyses of elements found in

one to three mull samples

The following elements were not detected except in the samples listed:

AS.-aoooc000-00--.-00-0000-00-00-OQ-TX 108H (200 ppm)

TX 109H (700 ppm)

Sb.oo.o-uo.ouo.-u.ouo-u0-0.00-0.-....TX16OH (100 ppm)

I cececescesecsacaas TX 043H (200 ppm)

TX 423H (700 ppm)

TX 425H (200 ppm)

Biooo-o.ooooooo.oo.c'ncoouon'oc'ouoo.OTX 334H (7 ppm)
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