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STUDIES RELATED TO AMRAP

The U.S. Geological Survey, is required by the Alaskan Native lLands 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 Tapacross gquadrangle, Alaska.

INTRODUCT ION

During the summer of 1974, a reconnaissance geochemical survey was
conducted in the Tanacross quadrangle, Alaska, tn conjunction with geological,
geophysical, and mineral resource studfes 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 Glean 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
Upland in the north from the plains and Tow 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, 1978) and on U.S. Geological Survey Map 1-593
of the Tanacross quadrangle (Foster, 1970}.
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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 collecfed 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
cantrolled 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 &%TAT AC{ ;gs computerized statistical analysis
or publication ?VanTrump and Miesch, 19 .



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 columm 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 emisston spectrographic analyses, A letter "N“
in the tables indicates that a given element was looked for but not detected
at the lTower limit of determmination 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 1imit 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 Yower 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 1imit 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

sull based on a 5-mg sample

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 1 0.005 5
Magnesium (Mg) .01 10
Titanium (T1) .001 1
Sodium (Na) .005 5

Parts per million

Manganese (Mn)
Silver (Ag)
Arsenic (As)
Gold (Au)
Boron (B)
Barium (Ba)
Berylltum (Be)
Bismuth (Bi)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)

. Lanthanum (La)
Molybdenum (Mo)
Niobfum (Nb)
Nickel (Ni)
Lead (Pb)
Antimony (Sb)
Scandium (Sc)
Tin (Sn)
Strontium (Sr)
Vanadium (V)
Tungsten (W)
Yttrium (Y)
Zinc (In)
Zirconium (Zr)
Gallium (Ga)
Germanium (Ge)
Indium (In)
Lithium (L7)
Thallium (T1)

10 10,000
0.1 500
200 . 5,000
-2 500
5 1,000
20 20,000
1 100

1 500

2 500
10 1,000
5 1,000

1 5,000
20 500
2 500
50 500
5 1,000

! 5,000
50 5,000
5 100

5 500
100 5,000
10 1,000
50 1,000
10 500
100 20,000
10 1,000
2 100

2 100

2 100
200 10,000
2 100
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0¢

Tapte ¢ == Spectroyraphic Analyses ot Muil Samples Collected in the Tanacross uadrangles Alaska,--gontinuea

Sasple Latitude Ltongitude ferpet. Hyg-pet . Ti-pct. Mn-~pps Ag-ppm B~pom 8a=gom Gezpom
5 11 3 9 * 3 | )
T™x357n 63 38 &0 141 29 O 5.0 1.0 .50 7. 000 f0.0 300 3. QU0 ]
TX358H 63 33 45 141 19 10 5.0 5.0 70 7.000 .1 300 1,500 N
TX35%m 63 36 25 141 319 20 1.0 1.0 10 0,000 .5 300 2,000 N
TA360H 53 32 34 147 19 18 1.0 2.0 .20 *10,000 «5 ¢0n 1500 1
TX363%H 53 30 50 141 15 55 3.0 1.0 .30 1.500 N 70 1,000 5
TX362d 43 35 50 141 0 10 3.0 1.0 .50 $0-000 N 100 1500 3
TX363H 63 31 2% 141 14 20 5.0 2.0 .20 *10,.000 N 100 2+000 3
TX564H 43 37 35 141 5 10 3.0 1.9 .20 7.000 N 150 3,000 2
X365 &3 32 20 141 0 20 5.0 2.0 .70 >10.000 [ r0 1.500 5
TX3aak &3 3% 30 141 12 57 3.0 1.5 .20 >»10,000 .3 150 1,540 5
TX3&TH 43 30 28 141 0 40 3.0 1.0 70 1,000 ] ., g 1.000 5
TX368u 43 38 S 141 13 50 5.0 1.0 .78 7. 000 N 150 1+5084 2
TX3694 65 51 4§ 1 9 4 X.0 1.0 .28 1,380 N 7o 700 N
PR ST-L L &3 31 &0 141 9 G 5.0 1.5 .70 1500 N 7 1,800 2
TX 370k t3 36 25 et 17 20 5.0 1.5 70 5,000 R 114 1,500 3
Tx37tw 83 12 25 14y 7 30 5.0 2.0 .70 t. Gago ] 7a 1,060 4
TX372H 63 58 &l 141 1% 40 »5.0 1.0 1.00 2,000 .5 100 1.500 5
Tx3718 83 54 3y 1%t 3 20 S.0 3.G 1.08 $. 060 N 1a4a 1,508 2
Ta574n 43 3y 4G Ta2 1 3% 2.0 3.0 10 5. Q00 R 2G0 1,000 L]
Tx3¥?5n 63 3. 0§ 141 13 25 S.4 ¢.0 70 2,000 N 108 1,500 3
TX376H 65 36 25 141 35 0 5.0 2.0 .70 >10,000 -3 200 1,500 7
TXSYTH 43 33 30 141 16 G 5.0 1.0 .10 1,000 N 70 1.500 2
TX578# a3 32 18 141 35 55 2.0 2.0 .10 7,000 w1 200 $.000 N
TX38H 63 41 5% 41 857 20 5.0 2.4 20 »10,000 -1 500 2,000 2
Tx382H &5 44 5% 141 56 20 5.0 1.0 .50 1,000 N 100 1,000 5
TX3854 63 & 20 143 15 20 3.0 2.0 .20 >10,000 .3 iog 5,000 1
TX336MH 53 2 25 143 21 5 3.0 1.0 .50 7,000 -5 100 3,000 2
TX387H 53 34 40 151 34 30 5.0 2.0 .70 5,000 N 150 2,000 1
TX5884 a3 33 45 141 38 40 3.0 5.0 -20 >18.0090 3.0 200 3-.600 N
TXAB9H 63 37 S 141 43 50 5.0 5.0 .70 10,0060 N 150 2,000 5
TX390H 63 39 14 141 51 20 3.0 2.0 .20 *»10,00D N 150 3.000 3
FAE9TH 43 55 45 141 51 15§ 5.0 5.0 - 50 5,000 3 200 - Z2+000 2
TKI92H &3 41 55 g 8 40 2.0 2.0 .20 »1¢,000 5 igd J.000 N
Tx393p 63 37 30 142 3 2@ 3.0 2.0 1)) >18, 600 .1 340 3,000 M
TX394H 63 40 30 142 21 10 2.0 2.0 =20 >10, 000 -5 200 2,800 N
TX3950 63 &1 & 142 22 51 5.0 3.0 .70 210,540 2.0 2040 3.G60 2
TX396H &% 1 35 1.} 20 30 *35.0 2.0 .70 1,000 1 200 3.000 2
TX597n &% o 2% 123 1% &0 5.0 f.0 .50 7,800 1.0 180 2.000 2
TX3G8H ¢y 55 5 ta1 22 59 3.0 2.8 .50 »19.,000 -3 115G 2,000 3
TX399n 431 29 15 141 29 15 3.0 Z.0 .30 * 14,000 -7 200 5.000 2
TX4L 00N 63 3 4B 141 41 508 5.0 2.0 .70 3,000 N 106 2,000 3
TXAOth o3 35 59 141 &4 30 5.0 1.0 .50 >1 08,500 -3 oo 2,000 3
TX402h 65 41 40 T4t 49§ 2.0 2.0 .20 >10,000 .5 200 30000 2
TX4U3H &3 42 24 141 50 O 5.0 5.4 .70 >190,000 1.0 V50 2,008 3
IX&e04H &% 41 45 142 1 2% 3.0 2.0 .50 *10,000 N 150 2.000 2
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9t

Tatbte ¢ -- Spectrographic Apalyses of Ruli Samples Collected in the Tanacross Guadrangle, Alaska.-~continues

Sample Latitude Longitude fe-pet. Mg-pct. Ti=pct. Hn—-ppa Ag-ppm B-ppw Ba=ppa Be-ppa
5 3 5 5 5 ;) 13 3
TX&50K &3 34 10 142 14 20 5.0 2.0 .20 *»10,000 1 300 2,000 3
TX451H o3 33 55 14¢ 24 20 3.0 2.0 1] >10,000 .3 500 2,000 H
TX632n ol 31 55 142 14 15 5.0 1.0 1.00 3,000 .5 100 1.500 5
TX4&53H b3 52 20 142 28 15 3.0 2.0 .20 >10,000 .3 500 2,000 2
TX454H 4% 31 44 142 10 50 5.0 1.0 =70 7.000 3 140 1.5040 5
TX4S5H a8 3 16 162 20 15 5.0 1.0 .50 10,0040 .3 i04Q 1500 §
TX456H &3 39 40 42 1 0@ 5.0 1,40 .50 >106.500 3 joo 2,000 t0
TX&S5?H 44 32 10 142 7 30 5.8 1.0 .70 10,0600 ¥4 100 1,500 5
Txhidn 63 43 3¢ 142 O t5 5.0 5.0 + 10 »10,000 .3 540 7.900 1
TX&59H 45 32 3% 141 56 40 2.0 2.0 .20 »18,000 .5 580 ¢, 000 2
TX460H 43 33 10 141 51 20 >»5.0 1.0 .70 2,000 .5 . 150 1-500 5
TX461H 43 29 30 142 33 10 2.0 1.0 .20 10,000 .5 300 2,000 3
ITX442n 63 34 3% 41 54 0 1.0 1.0 .13 >»10,00Q0 .5 00 2:000 1
TX463H 65 33 45 142 33 50 >5.0 1.0 .70 10,000 . 150 1,500 5
TE&LAN 61 28 2 143 42 &40 2.0 1.0 .50 7.000 -3 500 1.500 2
TX46%4 45 31 45 1642 28 45 1.0 1.0 .20 >»10.,000 o5 300 7.000 N
TX 4 b6bd 63 27 3B 143 44 25 $.0 1.0 =70 7,000 «? 200 1,500 3
TX&b7H 43 28 20 142 33 0 2.0 1.0 .50 10.C00 -3 300 1,500 2
TX458H &3 25 3% 42 L6 O >5.48 ¢.0 «50 7,000 -2 70 1,504 P
TA4H%H 45 23 0 163 35 &0 »5.0 2.0 .50 7.000 o2 100 1,500 Z
TH&TOH 43 24 25 a2 S0 30 2.0 2.0 20 7.000 o2 jod 145ud 1
TESTT1H 43 243 35 T 142 346 55 5.9 1.0 .20 13,000 -} 109 2,000 1
TX472n 43 23 55 142 S0 &40 5.0 1.0 .20 10,000 3 300 1,500 1
TX425n &3 23 20 142 59 40 5.0 1.0 .50 5,000 .2 70 1,500 2
TX&TLH 63 26 10 142 54 S5 5.0 1.0 50 7000 2 200 1,500 3
TX&T5H &3 22 50 142 43 0O »5,0 1.0 70 $.000 o3 ) 70 1,500 1
TR4T 6N 63 25 5 162 25 35S »5.,0 1.0 .70 5,000 «d 70 1,500 2
TR&TT?H 63 12 30 143 20 O 5.0 1.0 -50 7.000 o2 ¢ 0D 1.300 F
TE4L78H 43 26 45 142 24 15 5.0 1.0 =20 >10.,000 .3 Jo0 2,000 1
TX479H ¥y 12 5 143 17 55 5.0 1.0 «30 10,000 a2 100 1,500 2
TX488H 63 14 10 143 24 10 >5.0 1.8 70 7,000 | 160 1,500 2
TALEIR 63 2§ 14X 26 25 5.0 1.0 « 38 TG00 .5 1g0 2,000 1
TX&82H 63 14 &0 163 22 40 2.0 1.0 .20 10,0G0 -3 300 2,008 1
TX483n 63 4 29 143 22 23 2.0 1.6 -39 10,0060 o T 300 14500 1
IX&84H 63 10 &0 143 t3 50 1.0 1.0 .20 7,960 W5 300 1,500 H
TX4 354 43 5 O 143 8 40 5.0 2.0 30 r,000 2.0 300 1,500 2
TX4BEH &3 4 35U 14% 28 50 2.0 1.0 .20 7,000 «2 3ng 1,500 3
TX487H 45 4 40 143 9 1§ 5.0 1.0 <50 2,000 «3 70 1,560 5
TX438n &3 2 15 14310 0 »5.0 1.0 .50 10,000 3 300 3,000 3
TiGAOM 43 2 10 143 5 40 3.0 1.0 .50 7,500 .3 100 1,500 1
TX490H 63 & 5 143 11 35 1.0 1.0 30 7.000 ot 340 3.000 2
BTR4I0H 63 b6 5 143 11 3s 5.0 2.0 .50 10.000 o7 300 2,000 3
TX49td s 2 S 142 22 O 5.0 2.0 .20 »10.000 o7 300 2,000 3
TXL92H e 14 3¢ a3 D25 3.0 1.0 20 >18,8860 7 Jog +.500 1
FX4934 &3 27 40 142 19 &0 5.9 1.4 .70 tG.000 «T 300 o500 3
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TX491H
IX692n
TALPIH

Tacle 2 == Spectrographic Analyses of Mull Samples Collected in the Tanacross Guadrangle, Alaska.—~continued
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TABLE 3.--Spectrographic anmalyses of elements found in

one to three mull samples

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

ASDCIl‘..‘l...'.'l..'....'....I..IDQTX 108H (200 ppm)
TX 109K (700 ppm)

&.II‘O".I.‘.‘I....‘....I.l'.l“l‘..Tx160H (100 ppm)
Li G & & a OB P PALO SO ADELDPUY SOLEL g o Hdou e 'TX 043H (200 ppm)
TX 423H (700 ppm)

TX 425H (200 ppm)

Bi'.I-....Q.'I'l.‘l.‘.‘....l...‘..l.‘.Tx 334H (7 ppm)
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