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STUDIES RELATED TO AMRAP

The U.S. Geological Survey, is required by the Alaskan National Interests
Lands Conservation Act (Public Law 96-487, 1980), to survey certain Federal
lands to determine their mineral values, if any. 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 Circle quadrangle,
Alaska.

INTRODUCTION

In 1979 and 1980, the U.S. Geological Survey conducted a reconnaissance
geochemical survey of the Circle quadrangle, A]aska2 2

The Circle quadrangle comprises about 6,090 mi© (15,800 km“) in east-
central Alaska, and lies about 47 mi (75 km) northeast of Fairbanks (see
figure 1). Access to the study area is provided on the west by the Steese
Highway. Access within the Circle quadrangle to the sample sites was provided
by helicopter with the exception of a few sites that were accessible by
vehicle from the Steese Highway.

The geology of the Circle quadrangle is divided into three general
areas: the largest is a complexly deformed, regionally metamorphosed terrane
of mostly quartzitic and pelitic rocks south of the Tintina fault zone; the
second is the area north of the Tintina fault zone which consists mostly of
folded Proterozoic(?) and(or) Paleozoic sedimentary rocks which are slightly
metamorphosed. These sedimentary rocks are in probable thrust contact with
mafic igneous rocks and associated chert of late Paleozoic and early Mesozoic
age. Minor clastic deposits of probable Tertiary age occur in topographically
low areas north of the southern margin of the Tintina fault zone. The third
area consists of the northwestern part of the quadrangle and is comprised of
folded and slightly metamorphosed Precambrian(?) and(or) Paleozoic sedimentary
rocks, Mesozoic clastic rocks, and tuffs and tuffaceous sedimentary rocks of
Paleozoic and(or) Mesozoic age.

The area -south of the Tintina fault zone and the northwestern part of the
quadrangle are intruded by granitic plutons which post-date regional
metamorphism and associated deformation. The intrusions are composite and
dominantly of peraluminous biotite granite. All three parts of the quadrangle
have minor mafic and ultramafic rocks. The ultramafic rocks are mostly in
fault contact with adjacent rocks.

The geologic setting of the Circle quadrangle, especially where the post-
orogenic plutons have intruded the regionally metamorphosed rocks, is
favorable for tin vein/greisen deposits, tungsten skarn deposits, lode gold
deposits with associated placers, and uranium deposits hosted by peraluminous
granites.

The topography south of the Tintina fault zone is mostly low to moderate
mountainous relief with the average relief of 2,000 ft (610 m) and a maximum
elevation of 5,286 ft (1,612 m, Mt. Prindle). North of the Tintina fault
zone, the relief is predominantly lowland marshes with "islands" of low relief
mountains up to maximum elevation of 3,728 ft (1,137 m, VABM craz, in the
Crazy Mountains).



Figure 1. Llocation map of the Circle quadrangle, Alaska.



METHODS OF STUDY
Sample Media

Analyses of the stream-sediment samples represent the chemistry of the
rock material eroded from the drainage basin upstream from each sample site,
Such information is useful in identifying those basins which contain
concentrations of elements that may be related to mineral deposits.
Heavy-mineral-concentrate samples provide information about the chemistry of
certain minerals in rock material eroded from the drainage basin upstream from
each sample site. The selective concentration of minerals, many of which may
be ore-related, permits determination of some elements that are not easily
detected in stream-sediment samples.

Sample Collection

Samples were collected at 861 sites (plate 1). At nearly all of those
sites, both a stream-sediment sample and a heavy-m1neral-concentra&e sample
were collected. Sampling density was about 1 sample site per 6 mi“® for the
stream sediments and heavy-mwne§a1 concegtrates. The area of the drainage
basins sampled ranged from 2 mi“ to 8 mi

Stream-sediment samples

The stream-sediment samples consisted of active alluvium collected
primarily from first-order (unbranched) and second-order (below the junction
of two first-order) streams as shown on USGS topographic maps
(scale = 1:63,360). Each sample was composited from several localities within
an area that may extend as much as 20 ft from the site plotted on the map.

Heavy-mineral-concentrate samples

Heavy-mineral-concentrate samples were collected from the same active
alluvium as the stream-sediment samples. Each bulk sample was screened with a
2.0-mm (10-mesh) screen to remove the coarse material. The less than 2.0-mm
fraction was panned until most of the quartz, feldspar, organic mater1al, and
clay-sized material were removed.

Sample Preparation

The stream sediment samples were air dried, then sieved using 80 mesh
(0.17 mm) stainless steel sieves. The portion of the sediment passing through
the sieve was pulverized to at least minus-100 mesh and saved for analysis.

After air drying, bromoform (specific gravity 2.8) was used to remove the
remaining quartz and feldspar from the heavy-mineral-concentrate samples that
had been panned in the field. The resultant heavy mineral sample was
separated into three fractions using a large electromagnet (in this case a
modified Frantz Isodynamic Separator). The most magnetic material, primarily
magnetite, was not analyzed. The second fraction, largely ferromagnesian
silicates and iron oxides, was saved for archival storage. The third fraction
(the least magnetic material which may include the nonmagnetic ore minerals,
zircon, sphene, etc.) was split using a Jones splitter. One split was hand-
ground for spectrographic analysis: the other split was saved for
mineralogical analysis. These magnetic separates are the same separates that



would be produced by using a Frantz Isodynamic Separator set at a slope of 15°
and a tilt of 10° with a current of 0.1 ampere to remove the magnetite and
iImenite, and a current of 1.0 ampere to split the remainder of the sample
into paramagnetic and nonmagnetic fractions.

Sample Analysis
Spectrographic method

The stream-sediment and heavy-mineral-concentrate samples were analyzed
for 31 elements using a semiquantitative, direct-current arc emission
spectrographic method (Grimes and Marranzino, 1968). The elements analyzed
and their lower limits of determination are listed in Table 1. 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. The precision of the
analytical method is approximately plus or minus one reporting interval at the
83 percent confidence level and plus or minus two reporting intervals at the
96 percent confidence level (Motooka and Grimes, 1976). Values determined for
the major elements (iron, magnesium, calcium, and titanium) are given in
weight percent; all others are given in parts per million (micrograms/gram).

Analytical data for samples from the Circle quadrangle are listed in Tables 3
and 4.

Chemical Methods

Other methods of analysis used on stream-sediment samples from the Circle
quadrangle are summarized in Table 2. Analytical results for the stream-
sediment samples are listed in Table 3.

ROCK ANALYSIS STORAGE SYSTEM

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

converted to a binary form (STATPAC) for computerized statistical analysis or
publication (VanTrump and Miesch, 1977).

DESCRIPTION OF DATA TABLES

Tables 3 and 4 1ist the analyses for the samples of stream sediment and
heavy-mineral concentrate, respectively. For the two tables, the data are
arranged so that column 1 contains the USGS-assigned sample numbers. These
numbers correspond to the numbers shown on the site location map (plate 1),
however, the prefix "CI" and the suffix "s" or "c" were not included on the
map. Columns in which the element headings show the letter "s" below the
element symbol are emission spectrographic analyses; "aa" indicates atomic
absorption analyses; and "inst" indicates fluorimetric analyses. A letter “N"
in the tables indicates that a given element was looked for but not detected
at the lower limit of determination shown for that element in Table 1. If an



element was observed but was below the lowest reporting value, 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. If an element was not looked for in a sample,
two dashes (--) are entered in Tables 3 and 4 in place of an analytical
value. Because of the formatting used in the computer program that produced
Tables 3 and 4, some of the elements listed in these tables (Fe, Mg, Ca, Ti,
Ag, and Be) 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 zeros.

The spectrographic determinations for Au and Sb in stream-sediment
samples were all below the lower 1imits of determinations shown in Table 1:
consequently, the columns for these elements have been deleted from Table 3.
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TABLE 1.--Limits of determination for the spectrographic analysis of
stream sediments, based on a 10-mg sample

({The spectrographic limits of determination for heavy-mineral-concentrate

samples are based on a 5-mg sample, and are therefore two reporting
intervals higher than the limits given for stream sediments]

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 20
Titanium (T1) 002 1
Parts per million
Manganese (Mn) 10 5,000
Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Beryllium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Lanthanum (La) 20 1,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 10 20,000
Antimony (Sb) 100 10,000
Scandium (Sc) 5 100
Tin (Sn) 10 1,000
Strontium (Sr) 100 5,000
Vanadium (V) 10 10,000
Tungsten (W) 50 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000




Table 2.--Chemical methods

[AA = atomic absorption; and F = fluorometryl

Element or Determination limit
constituent Sample Method (micrograms/ ~ Analyst Reference
determined Type gram or ppm)
Gold (Au) stream sediments AA 0.05 R. 0'Leary Thompson
A. Gruzensky and others,
1968.
Zinc (Zn) do AA 5 do Ward and
others, 1969,
Uranium (U) do F 0.05 do Modification of

Centanni and
others, 1956,




Table 3.--fnalyses of stream-sediment samples from the Circle Buadrangle,Rlaska

[N, not detected; {, detected but below the lisit of detersination shown; ), determined to be greater than the value shown.]

Sampie

£10018
C10028
£10035
£10045
C10055

C10063
£10078
£1008S
£10095
CI0108

L1015
£lo125
£10138
C10138
Clo165

CI0178
flows
CI0195
£10205
C10218

£10225
£10235
CI0248
£10238
L1025

C1ez7s
Clo28s
£10295
£10308
L1018

£I0328
CIG335
£10345
£10355
£10375

£10388
£10395
C10405
C10415
£10425

C10438
C10445
£10438
C10465
£10475

Latitude

63 47 22
63 42 58
63 41 30
65 37 57
65 37 8
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63 31 24
65 31 12
65 30 49
65 32 38
&3 33 10

39
30
39

2
12

o~
n
A Gl
€4 K3

o O o~ O
LN oW oL own
N R R L
& LN

6524 13
63 24 4b
b3 26 33
63 21 48
65 21 20

63 17 43
65 17 M4
63 16 M4
63 16 15
63 14 37

63 13 54
65 13 58
63 25 20
65 25 3
63 17 28

63 25 40
- H
65 4
b5 4
65 3

65 3 44
65 133
63 149
63 & 20
85 5 47

Longi tude
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14417 ¢
144 23 31
144 27 18
144 29 13

144 33 21
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184 52 57
144 47 48
144 43 43

144 43 34
144 47 36
144 40 54
145 % 1
145 3 4

143 10 10
45 13
145 33 85
1453 52 52
145 43 35

145 40 34
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145 30 35
146 3 22
146 % 12

146 22 36
14p 32 48
145 38 38
146 83 39
146 49 20

146 56 B
146 32 33
145 33 40
143 33 56
146 78 58

145 34 ¢
144 45 15
144 45 26
144 50 12
144 48 54

144 531 35
144 55 24
144 54 25
144 33 59
144 33 4
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1.6
10.¢
10.0
1.9
10.0

7.0
10.0
3.0
10.0
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7.0
10.0
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Table 3.--Analyses of stream-sediment samples from the Circle Guadrangle,hlaska--Continued

Sample Bi-pps Cd-pps  Co-pps  Cr-pps  Cu-ppa  La-pps  Mo-ppm  Nb-ppm  Mi-ppm  Fb-pps  Sc-ppm  Sn-ppa

5 5 5 5 5 5 5 5 5 5 5 5
£10015 N N 10 130 i3 50 N {20 30 15 13 N
£10025 N N 13 70 15 20 N N 30 10 10 N
£10038 N N 10 100 20 20 N N 100 15 10 N
£10045 N N 10 n 15 30 N (20 30 20 13 N
C10038 H N 15 100 20 30 N 20 100 70 15 N
C10048 N N 7 70 20 20 N N 30 15 15 N
£10078 N N 1o 100 0 20 N {20 70 20 15 N
£19085 N N 7 50 10 70 N {20 30 20 10 N
£10095 N N 7 50 10 0 N {20 30 15 13 N
CI10108 N N 13 150 30 70 N (20 70 30 15 N
C1o11s H N 13 70 20 {20 N 20 30 20 15 0
£10128 N H 10 30 10 30 N (20 30 90 10 10
C10135 N N 10 100 15 30 N {20 50 20 i3 {10
£10155 N N 10 70 15 30 N (20 30 20 15 N
C1014S N N 10 100 13 100 N (20 30 30 13 K
C1o178 N N 3 100 30 90 N N 70 30 15 N
£10188 N N 15 100 20 50 N {20 50 70 i3 N
C10195 N N 30 150 150 20 N (20 130 13 20 N
£10208 N N 20 100 100 H ] N 100 20 13 N
£10218 N N 15 150 30 N N N 50 10 70 N
£10228 N N 13 100 30 30 N N 70 20 13 N
£10238 N N 20 150 30 50 N N 100 30 13 N
C10245 N N 10 70 20 20 N <20 10 20 10 N
£10255 ) N 20 100 100 50 N N 100 30 20 N
£10265 N N 13 70 30 a0 N N 70 30 20 N
£10275 N N 20 100 30 50 N (20 100 30 15 N
Clozes N N 15 70 30 20 N N 70 5 15 N
£10295 N N 20 1 30 {20 N N 70 20 20 N
£10305 N N 20 150 30 20 K N 0 20 15 N
C10318 N N 10 100 13 N N N 30 13 30 H
£10325 H N 15 130 10 30 N {20 90 15 15 N
£10335 N N 10 70 10 30 N €20 30 20 15 N
£10343 N N i3 70 30 20 N (20 100 20 15 N
£10338 N N 20 100 100 70 N 20 100 30 20 N
£10375 N N 30 130 100 30 N {20 159 30 15 N
€£10385 N N 15 70 20 20 N N 30 20 10 N
£10395 N N 20 90 30 70 N {20 30 15 20 N
£10405 N N 104 100 50 70 N 30 159 30 30 N
C10415 N N 3 150 30 100 N 30 10 30 30 N
C10425 N N 13 1] d 30 N (20 20 {0 13 N
C10438 N N 30 150 30 100 L] 20 70 20 30 N
£10445 N N 20 70 30 70 N 20 30 30 20 N
£10438 N N 30 100 30 70 N 30 70 15 3¢ N
£104465 N N 20 %0 20 100 N 20 30 20 13 N
C10478 N N 30 100 50 200 N 20 50 30 20 N



Table 3.--Analyses of streas-sediment samples from the Circle Quadrangle,flaska--Continued

Sample Sr-ppe Y-ppa ¥-ppa Y-ppa In-ppa Ir-pps Th-ppa Au-ppe In-ppe U-inst
5 5 5 5 s 5 5 aa aa

£10015 300 300 N 30 N 300 N N 10 .8
£10025 200 200 N 30 K 150 N N 80 0
£10035 150 200 N 20 {200 100 N N 190 .5
C10045 200 200 N 20 N 200 N N 100 .3
C10058 100 300 N 20 N 100 N N 120 .b
£10065 200 150 N 30 (200 300 N .35 90 3
£10078 150 200 N 30 N 150 N N 80 1.0
£10085 {100 150 N 20 {200 100 N N BS 1.0
£10095 100 100 N 30 N 700 N N 45 .3
C10108 300 300 N 30 {200 130 N N 100 1.0
CI0118 100 200 K 50 {200 300 N 35 110 1.0
£10125 100 150 N 20 N 200 N N 78 3.0
C10138 200 200 N 50 {200 300 N N 80 13.0
€10155 {100 200 N 20 (200 100 N N 80 G
C10165 100 200 N 70 {200 100 N N 85 2.0
£10175 100 200 N 20 N 300 N N 80 .7
£10185 100 200 N 30 {200 200 N N 85 b
£10195 {100 500 N 20 {200 200 N N 80 23
£10205 {100 300 R 20 N 130 N N 75 J
£I0215 {100 300 N 160 {200 500 N N 85 b
£10228 150 200 N 30 N 200 N N 89 1.0
£10238 100 300 N 30 {200 200 N N 90 .8
£10245 {100 150 N 30 N 300 N N 70 1.0
£10238 {100 300 N 30 {200 200 N N 80 1.0
£10265 {100 200 N 30 {200 100 N N 93 1.0
£10275 {100 300 N 20 200 200 N N 93 1.0
£10288 {100 300 N 20 {200 100 N N 73 1.0
£1029s {100 300 N 30 (200 500 N N 63 b
£10305 100 300 N 2 N 200 N N 63 9
L1315 {100 300 N 0 N 130 N N 40 .3
£10325 150 300 N 20 R 500 N N 39 b
£10338 100 200 N 50 {200 300 N N 45 .8
£10345 100 300 N 20 {200 300 N 11,00 75 1.0
C10358 {100 200 N 30 {260 500 N .40 100 9
£10378 {100 500 N 13 N 200 N N 9% 1.0
£10388 N 150 N 15 {200 100 N N 80 .7
£10395 200 100 N 30 {200 500 N N 75 .8
£10405 500 200 N 3 {200 200 N N 180 1.0
C10415 300 200 N 30 (200 150 N N 90 1.0
£10425 150 70 N 3 N 1,000 N N 100 .9
£10435 300 200 N 76 {200 300 N N 20 1.0
C10448 200 150 N 30 {200 200 N N 90 2.0
£10435 300 150 N 30 {200 300 N N 100 .B
C10465 200 100 N 30 N 300 N N 80 9.0
C10475 200 150 N 30 N 300 N N 83 9

10



Sample

C10485
C10495
£10505
C10518
£10525

£10335
C10348
£10535
C10568
L0578

£10585
CI9595
£10605
C10615
C10625

C10635
£10645
C10655
L10655
£10675

£10685
CI0495
C107908
L1718
£10728

C10738
CI0745
C10758
C1G76S
£10778

£10785
£10795
£10805
£10818
£10825

L10835
C10845
£10838
C10865
£10875

C1088S
£10895
C10905
£10918
£10928

Table 3.--Analyses of stream-sediment samples from the Circle Quadrangle,Alaska--Continued

Latitude
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Table 3.--Analyses of stream-sediment sasples from the Circle Buadrangle,Alaska--Continued

Saaple Bi-ppm  Cd-ppw  Co-ppe  Cr-pps  Cu-ppm  La-ppm  No-pps  Nb-ppm  Ni-ppa  Pb-pps  Scppa Sn-pps

5 5 s 5 5 5 5 5 5 5 5 5
£10485 N N 20 130 30 200 N 20 50 20 20 N
£10495 N N 20 100 30 139 N 2 30 Y] 30 N
£10308 N N 20 70 20 70 N 20 70 10 20 N
£10518 N N 2 0 30 100 N 30 a0 20 20 N
£10525 N N 30 100 20 100 N 20 70 20 30 N
€10538 N N 20 100 20 100 N {20 30 20 20 N
£10545 N N 20 70 20 70 N 20 30 20 20 N
L10555 L] N 20 70 30 30 7 <20 30 10 13 N
L10365 N N 20 100 30 100 3 {20 30 10 15 N
L1037 N N 20 30 30 70 N (20 30 15 20 N
£10585 H N 20 0 20 50 N N 30 15 20 N
C10395 N N 20 S0 15 100 N 30 30 13 30 N
L10608 N N 20 70 20 160 N {20 30 20 20 N
C10615 N N 30 70 20 70 N (20 30 13 20 N
C10628 H N 20 100 15 70 N {20 30 20 30 20
£10635 N N 20 70 20 70 N {20 30 20 2 N
CI0645 N N 20 100 13 20 N 20 30 15 30 N
€10635 N N 20 100 13 70 N 20 30 15 30 N
C10668 N N 13 30 7 20 N €20 20 10 15 N
£106758 N N 20 70 20 30 N {20 30 10 20 K
£10685 N N 20 70 10 70 N 20 30 10 20 N
£10495 N N 13 100 13 50 N {20 30 15 20 N
£10705 N N 30 100 20 70 N 20 50 20 30 N
C10718 N N 13 70 10 20 N 20 20 10 13 N
£10728 N N 15 30 10 70 N 20 20 10 13 N
C10738 N N 20 70 13 100 N {20 30 20 20 N
LI0745 N N 30 150 15 70 N 20 70 15 30 N
C10738 N N 30 100 30 70 N {20 30 20 30 N
£10765 N N 30 100 30 100 N €20 30 20 20 N
£10775 N N 50 200 70 100 N 20 H 30 30 N
C1078s N N 20 100 20 70 N 20 30 13 30 N
£10798 N N 20 100 30 100 N 20 30 20 20 N
C1080S N N 30 100 30 70 N {20 70 30 20 N
C10818 L] N 20 70 30 100 N 20 30 30 20 139
£10825 N N 2 100 30 {20 N 20 30 30 13 N
£10839 N N 30 100 30 100 N 30 30 30 30 N
C10845 N N 20 100 20 30 N 20 30 15 2 N
£10855 N N 20 74 15 30 N 20 30 15 20 N
C10865 N N 10 10 5 300 N 70 10 30 15 30
£10878 N N 30 100 30 130 N 20 30 20 20 N
Closas N N 20 100 30 70 N {20 30 13 20 N
£1089s N N 20 100 20 70 N 20 30 15 20 N
L1095 N N 30 100 30 50 N <20 30 20 2 N
£10%18 N N 30 70 30 100 N {20 30 20 30 N
£10928 N N 30 100 30 70 N 20 30 30 30 N
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Table 3.--Analyses of stream-sediment sasples fros the Circle Quadrangle,Alaska--Continued

Sample Sr-ppa V-ppa W-ppe Y-ppa In-ppa Ir-ppa Th-pps Au-ppa In-ppw -inst
s 5 5 5 5 5 5 aa aa

£10485 150 130 N 100 (200 300 N N 75 9
£10495 150 200 N 30 {200 500 N N 80 .8
€10505 200 150 N 20 {200 150 N N 100 1.0
C10515 150 150 N 20 {200 500 N N 90 4,0
C10525 300 150 N 30 {200 300 N N 95 1.0
€10535 300 200 N 20 <200 200 N N 90 .4
CI0548 300 150 N 20 {200 150 N N %0 4.0
C10535 100 300 N 30 200 150 N N 180 .8
C10568 100 300 N 20 {200 150 N N 150 7
€1057§ 100 150 N 30 {200 300 N N 65 1.0
€10385 130 100 N 20 N 300 N N 80 1.9
C10595 100 150 N 50 N 21,000 N N 80 1.0
C10605 150 150 N 30 {200 500 N N 170 1.0
C10b18 100 1590 N 30 {200 300 N N 85 1.0
C10425 300 200 N 30 N 700 N N 59 1.0
C10638 300 200 N 30 {209 100 N N 85 .8
C10648 200 150 N 30 {200 300 N N 70 .9
C10438 150 150 N 30 N 700 N N 35 b
C10665 100 70 N 0 N 700 N N 45 .0
C10675 100 100 N 20 N 700 N N 45 1.0
C10685 109 150 N 30 N 700 N N 40 1.0
C10495 150 150 N 30 N 1,000 N N 43 1.0
C16708 150 150 N 30 N 500 N N 73 1.0
CI0718 100 100 N 20 {200 300 N N 43 3
£10725 100 100 N 20 N 300 N N 50 1.0
€10735 200 150 N 30 N 300 N N 75 1.0
Ci0748 200 150 N 30 {200 1,000 N N 65 .5
C1073§ 150 130 N 30 N 300 N N 90 3.0
CI0745 150 150 N 30 {200 200 N ] n .9
£10775 200 200 N 30 {200 00 N N 80 1.0
£10785 150 150 N 50 {200 200 N N 80 1.0
€10795 150 150 N 30 {2090 500 N N 80 1.0
£10805 150 150 N 30 {200 300 N N 120 2.0
£10815 100 100 N 50 (200 200 N N 120 11.0
C10825 100 100 N 20 N 200 N N 80 15,0
£10835 150 200 30 70 (200 500 N N 100 15.0
CI0B4S 150 150 N 70 {200 300 N N 80 1.9
£10835 100 130 N 30 (200 700 N N 65 7.0
L10B4S 200 100 N 70 {200 700 {100 N 80 4.0
£10875 109 200 N a0 {200 00 N N 95 g
£10885 100 200 N 30 {200 300 N N 110 1.0
£10895 100 200 N 50 {200 300 N N 110 .8
£10905 150 200 N 30 N 300 N N 110 1.0
C10915 100 200 N 50 {200 300 N N 100 .9
£10925 150 200 N 70 {200 300 N N 80 18.0
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Sample

C10935
£10945
£10938
C10965
£10978

£10985
£10995
C11005
C1101s
CI1025

CI1038
C11045
C11055
CI1065
Ci1078

Ciioas
C11095
C11105
EH118
C1$125

£11138
C11145
CI1155
C11165
CI1178

£11185
£I1198
CI1208
CI1218
C11225

C11238
£11245
C11258
CI1268
CHz278

C11285
C11295
CI1308
CIL31S
CI1328

C11335
CI1345
CI1378
CI138s
L11398

Table 3.--Analyses of stream-sediment samples from the Circle Quadrangle,Alaska--Continued

Latitude
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146 34 57
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146 38 55
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146 9 20

146 3 11
144 40 52
144 41 2
144 40 48
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184 36 57
144 29 49
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144 19 34
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144 1 44

144 3 43
144 15 39
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144 20 9
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144 25 |
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Fe-pct,

5

5.0
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Table 3.--Analyses of stream-sediment sasples fros the Circle Guadrangle,Alaska--Continued

Sample Bi-pps Cd-pps Co-pps  Cr-pps  Cu-pps  La-pps  Mo-pps  Nb-pps  Ni-pps  Pb-ppa  Sc-ppa  Sn-pps

5 5 5 5 5 5 5 5 5 5 5 5
L0935 N H 20 100 20 50 N 20 30 20 20 N
C10%45 N N 30 100 30 160 N 20 30 20 30 N
C10935 N N 20 70 20 30 N 20 30 10 20 N
£10945 N N 30 100 30 100 N 20 70 30 30 N
C10%78 N N 20 100 20 30 N {20 30 13 20 N
£10%85 K N 30 100 30 70 N 20 70 30 20 N
£10995 N N 13 70 7 20 N 20 30 10 15 N
C11008 K N 15 30 7 {20 N {20 30 {10 15 N
CI1018 N N 20 70 15 30 N 30 30 13 20 N
C11025 N N 20 100 15 {20 N 20 30 13 20 N
£11035 N N 20 70 10 100 N {20 30 30 20 N
CI1o48 N N 20 100 20 30 N 50 30 30 20 N
C11038 N N 20 100 30 30 N (20 70 20 20 N
CI1068 N N 20 100 13 10 N 20 30 15 20 N
£io7s N N 20 100 15 100 N 20 30 50 20 N
C1108s N N 20 i 30 150 N 30 30 20 30 N
£11095 N N 20 100 20 100 N 2 30 20 30 N
CI1108 N N 30 100 20 30 N 20 70 20 20 N
LIS N N 30 30 30 300 N N 30 20 20 N
Citi2s N N 30 100 30 70 N 20 0 30 30 10
CI1138 N N 20 100 20 30 N 20 30 20 30 N
CI1145 N N 30 7 20 70 N <20 30 20 20 N
CI1458 N N 30 200 30 100 N 30 70 20 0 N
C11165 N N 30 100 10 150 N N 70 20 30 N
L1178 N N 20 100 30 300 N N 0 30 20 N
£i1185 N N 20 70 20 70 N (20 50 20 20 N
L1195 N N 30 200 30 100 N 20 100 20 30 N
£11208 N N 30 70 30 130 N 20 30 20 30 N
CI1215 N N 20 10 15 70 N {20 30 13 20 N
CI1225 N N 30 200 30 w0 N 30 100 20 30 N
£11238 N N 30 130 50 100 N (20 100 20 30 N
CI1248 N N 30 200 15 30 N 20 70 20 30 N
CI1258 N N 20 100 20 150 N 20 30 20 30 N
CI1268 N N 30 30 20 0 N <20 70 15 20 N
CI1278 N N 20 70 20 150 N 30 30 30 30 N
C11285 N N 30 70 20 100 N 20 30 20 30 N
CI1298 N N 30 100 30 300 N 30 70 30 50 N
C11305 N N 20 30 30 70 N 20 30 20 20 10
CI1315 N N 30 100 30 150 N 20 70 20 30 N
C11325 N N 7 30 7 30 N 20 20 N 13 30
EI1338 N N 20 100 30 30 N {20 70 {0 20 N
L1345 N N 30 130 30 30 N N 70 13 20 N
C11378 N N 15 70 13 30 N (20 30 20 15 N
L1138 N N 13 100 13 30 N {20 50 15 10 N
C11395 N N 30 200 20 70 N {20 70 20 15 N
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Yable 3.--Analyses of stream-sediment samples fros the Circle Quadrangle,Alaska--Continued

Sample Sr-pps V-ppa W-ppe Y-ppa In-ppa ir-pps Th-ppa Au-ppa In-ppa U-inst
5 5 5 5 5 s 5 aa aa

£10935 150 150 N 30 200 500 N N 83 2.0
C10945 150 200 N 30 {200 300 N N 100 2.0
£10935 150 130 N 30 (200 00 N N 90 2.0
£10945 200 200 ] 30 {200 500 N N 130 3.0
£10975 100 150 N 30 <200 1,000 N N 80 1.0
L1098 200 200 N 20 {200 300 N N 100 1.0
£10998 100 100 N 20 <200 700 N N 80 b
£11005 100 100 N 20 {200 500 N N 45 7
£11015 100 150 N 30 {200 700 N N 0 b
£11028 150 150 N 20 {200 1,000 N N 50 .8
C11035 200 150 N 20 {200 700 N N 20 1.0
CI1045 150 150 N 70 209 500 N N 8 29.0
£11055 150 150 N 30 <200 300 N N 75 1.0
L11065 200 150 N 30 {200 700 N N 80 1.9
CI1075 300 130 N 50 {200 300 N N 93 12.0
£11088 200 150 N 50 {200 300 N N 110 7.0
CI1098 00 150 N 30 {200 500 N N 60 .0
Ci1108 200 100 N 30 {200 300 N N 120 1.0
CIt115 100 100 N 300 {200 700 N N 90 1.0
CI1125 300 150 N 30 {200 200 N N 120 2.0
C11138 300 150 N 30 {200 200 N N &0 3.0
CI1145 300 150 N 30 (200 150 N N 85 1.0
C11155 300 200 N 50 {200 300 N N 75 .9
C11168 150 150 N 30 {200 300 N N 120 2.0
C11175 150 150 N 200 N 300 N N 100 1.0
£11185 200 150 N 100 (200 200 N N 80 3.0
CI1195 300 200 N 30 {200 300 N N 90 b
£11205 300 200 {50 30 {200 150 N N %0 .9
Clt218 200 150 N 20 N 200 N N 80 .9
£Ii225 300 200 N 50 {200 300 N N 85 .8
L1238 300 150 N 30 {200 300 N N 95 .B
£11245 500 200 N 30 {200 150 N N 80 J
£11255 500 200 N 50 (200 200 N N 93 .9
CI1265 300 150 N 30 00 100 N N 430 1.0
L1127 00 150 N 70 {200 200 N N 73 .8
£11288 %00 200 N 30 {200 200 N N 130 1.0
C11295 300 150 N 70 <200 300 <100 10 220 1.0
C11308 200 100 {50 30 {200 200 N N 100 .8
CH3IS 500 130 N 30 {200 200 ] N 80 .7
C11325 <100 0 N 70 N 200 N N 70 1.9
L1335 100 150 N 20 N 200 N N 75 1.0
L1345 €100 200 N 30 N 150 N N 78 9
L1137 150 150 N 20 N 500 N N 80 1.0
C11385 100 100 N 30 N 150 N N 70 1.0
CI1395 200 200 N 30 {200 300 N N 70 1.9



Samsple

C11405
CI1415
C11425
£11435
L11445

CI1435
C11465
C11475
C11485
CI1495

CI1508
LI585
CI1528
CI1335
€11345

C11538
CI1568
C11578
£11585
£11595

C11608
Cl1618
C11625
CI1635
C11645

£I1435
C1i685
CIt675
C11685
L1495

C11708
Cl71s
C11728
CH738
CI1748

C11758
CI1765
L1778
L1785
CH79s

C11B0S
CI1815
C1182s
£11838
£11848

Table 3.--Analyses of strean-sedisent samplies from the Circle Quadrangle,Alaska--Continued

Latitude

85 7
65 4
65 425
63 b
65 7

65 82U
65 935
65 7 14
5 % 0
85 5 0

85 720
8510 8
83 12 4t
65 928
65 926

67 82
65 B IS
65 10 20
b5 958
63 11 0

65 7 1
83 7 56
65 9

8

¢

cn

L]
65 8 42
63 10 13
85 16 24
b5 1B &
6% 18 9
65 18 16
63 13 52

63 17 24
83 16 34
65 15 13
65 15 13
65 8 M

65 %20
65 4159
63 232
65 427
65 259

65 1t 10
63 11 16
85 13 13
65 818
5 8 1

Longi tude

145 32 33
1453 33 38
143 33 48
145 27 4
145 26 28

145 25 59
143 28 12
145 24 13
145 17 18
145 18 46

145 17 48
145 20 44
145 17 10
143 9 36
14511 %

144 45 7
144 43 4
144 47 37
144 47 42
144 8} 55

144 32 16
144 35 3
144 38 57
144 38 43
144 35 16

184 24 32
144 26 32
144 28 49
144 33 47
144 37 14

144 38 22
144 43 17
144 44 51
144 46 24
146 23 40

146 723 22
186 42 24
146 36 2
146 57 57
146 35 |1

144 123
144 457
144 7 33
145 40 55
145 41 28
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1.00
270
1,50
.30

2,00
2.00
1.50
1.50
1.30

3.00
2.00
1,00
1.30

70

2.00

30
1,30
3.00
1.00

W50
.30
.30
J0
.90

2.00
2.00
1.30

70
1.00
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