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A geochemical survey was begun in the Lake Clark quadrangle,
Alaska, during 1977 as part of the Alaska Mineral Resource Assessment
Program (AMRAP). This report presents analytical data for samples
collected during the summer of 1977 (tables 1 and 2). The geochemical
sampling was done mainly in the central and western parts of the
quadrangle. (See plate 1 for site locations). Additional sampling,
mainly in the eastern pdrt of the quadrangle, is to be done during
the summer of 1978.

Stream-sediment samples were collected at 436 sites, and heavy-
mineral concentrate samples were collected at 354 of the same sites.
-Two hundred and ten of the stream-sediment samples and 134 of the
~ heavy-mineral concentrate samples were collected by the State of
Alaska Division of Geological and Geophysical Surveys.

Access to sample sites was gained mainly by use of a helicopter;
~a few were collected by floatplane; and the sites near the perimeter

of Lake -Clark and Kontrashibuna Lake, by boat.



Most of the samples were taken from active mountain streams.
Minus-2 mm sediment was collected for the stream-sediment samples.
This material was air-dried and sieved in the laboratory through an
80-mesh (0.177 mm) screen; the finer fraction was pulverized and
analyzed. Heavy-mineral concentrate samples were collected by panning
the minus-2 mm stream sediment to remove most of the light-mineral
fraction. The remaining light-mineral grains were removed in the
laboratory by passing the samples through bromoform (specific gravity:
2.86). The heavy—m%nera] concentrate samples were divided into three
fractions based on magnetic susceptibilities of the mineral grains.

A fraction consisting chiefly of magnetite was removed with the use
of a hand magnet and a Frantzl/ Isodynamic magnetic separator at a
setting of 0.1 ampere. Two fractions were obtained by passing the
remaining sample through the Frantz separator at a setting of 0.6 amp.
The fraction with less magnetic susceptibility, referred to in this
report as nonmagnetic, generally contains most of the minerals of
interest in geochemical exploration. A split of this fraction was

pulverized with mortar and pestle and used for analysis.

Y The use of this trade name is for descriptive purposes only and
does not constitute endorsement of this product by the

U.S. Geological Survey.



Stream-sediment samples and nonmagnetic heavy-mineral concentrate
samples were analyzed for 30 elements by semiquantitative emission
spectrography (Grimes and Marranzino, 1968). The concentrate samples
were also analyzed for thorium (table 2) by the same method. Stream-
sediment samples were also analyzed for copper, gold, lead, mercury,
and zinc using atomic-absorption spectrometry (methods described in
Ward and others, 1969) and for arsenic using a confined-spot procedure
(Almond, 1953; Ward and others, 1963). Seven stream-sediment samples
were analyzed for uranium by a fluorometric method (modified from
Centanni and others, 1956). Six of these samples are from sites
where heavy-mineral concentrate samples contained high thorium values.

The results of analyses for uranium, in parts per million, are as

follows:
Sample U (ppm) Sample U
LCO26S 1.1 LC292S 4.4
LCO59S 3.8 LC296S 7.7
LC284S 3.4 LC299S 3.6
LC288S 4.0

A11 of the analytical data have been entered in the U.S. Geological

Survey's computerized analysis storage system (RASS).
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sample

Lc308¢c3
LC309c3
LC310c3
Lc311cC3
LC312C3

LC313c¢3
LC314C2
LL315C3
LC316cC3
Lc317ces

LC318C3
LC319(C3
Lc32n¢cs3
Lc321¢c3
Lc3z22¢c3

LC323C3
Lc324c3
Lc32sc3
LC326C3
LC327¢3

LC328¢C3
Le329¢3
LC33CC3
LC331C3
LC332C3

LC333¢C3
LC334(C3
LC335C3
LC336C3
Lc337¢3

LC338C3
LC339cC3
LC340(C3
LC341¢3
LC342¢C3

LC343C3
LC344C3
LE345C3
LC346C3
LC347C3

LC348¢C3
LC349C3
Lc3s50¢c3
LC351C3
LC352¢c3
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15
<10
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<10

20
10
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100
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<10

15
S0
<10

<10

<10
10

<10
10

10
20
15
<10
<10

15

<10
<10
70

20
<10
<10
<10
<10

50
200
50

200

300
100
<20

20
100

<20
20
20
20
200

300
200
200
150
150

200
200
<20
200
200

<20 .
<20
<20
<20
<20

<10
<10
<10

15
10
10
10
10

<10
20
30
150
20

20
560
500

20

20

1,000
150
S0

S0
200

15G
30
100
S0
150

take Clark heavy mineral concentrates--continued
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<10
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<i0
<10
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20
20
<10
<10
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sample

LC3C3C3
Lc309C3
LC310¢3
LC311¢3
LC312C3

LC313C3
LC314C3
LC315C3
LC316C3
Lc317c3

LC318C3
Lc319¢3
LC323C3
LC321C3
LC322C3

LC323C3
LC324C3
LC325C3
LC326C3
LC327C3

L€328¢3
LC329C3
LC330C3
LtC331C3
LC332C3

LC323C3
LC334C3
LC335C3
LC336C3
LC337C3

LC338C3
LC333C3
LC340C3
LC341C3
LC342C3

LC343C3
LC344C3
LC345C3
LC346C3
LC347C3

Lc348C3
LC345C3
LC350C3
LC351C3
LC352C3

156
100
50C
100
500

300
700
300
200
500

50
700
100
700
300

70
200
700
500
500

100
203
200
150

70

70
150
20
200
50

50
15C
760
700
100

500
700
700
560
1,C00
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>1,000

700
>1,000
>1,000
>1,000

>1,000
>1,000
>1,000
>1,000
>1,000

500
>1,00C
>1,000
>1,000
>1,000

>1,000
>1,000

700
>1,000
>1,000

>1,000

1,000
>1.,000
>1,000
>1,000

>1,000
>1,000
>1,000
>1,000
>1,000

1,000
>1,000
500
>1,000
500

500
>1.,000
>1,000
>1,000
>1,000

>1,000
>1,000
>1,000
>1,000

700
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Lake Clark heavy mineral concentrates--continued

S-BA S-BE S-B1

sample LATITUDE LONGITUD S-FEX S-MGZ S=CAZ S~T17% S=MN S=AG S~AS S~-AU S-8

LC353¢C3 60 1 9 153 43 19 1.0 .05 7.0 >1.0 1,500 N N N <20 100 <2 N
LC3S54C3 60 1 4 153 35 S3 15.0 .05 5.0 >1.0 1,000 S N N 20 3,000 <2 N
LL355C3 60 2 43 153 33 8 1.0 .30 7.0 >1.0 1,500 N N N 100 100 <2 N
LC356¢C3 60 2 40 153 31 S9 5.0 .20 S.0 >1.0 200 N N N 200 100 <2 N
LC357C3 6C 4 8 153 23 41 2.0 .10 7.0 >1.0 1,CC0 N N N <20 50 <2 N
LC500cC3 60 20 3 155 26 25 2.0 1.50 5.0 >1.0 1.000 N N N 200 100 <2 N
Lcso1c3 60 20 29 155 25 53 2.0 2.00 7.0 >1.0 1.000 N N N 200 100 <2 N
Ltcso2c¢3 60 19 32 155 28 59 3.0 2.00 7.0 >1.0 1,000 N N N 150 100 <2 N
LEsSO3cC3 6C 18 59 155 29 31 2.0 2.00 7.0 >1.0 1,C00 N N N 150 100 <2 N
LCS504C3 6C 18 35 155 33 55 3.0 2.00 7.0 1.0 1,000 N N N 200 100 <2 N
LCS0SC3 60 21 23 1S5 28 11 2.0 1.50 5.0 1.0 700 N N N 150 200 <2 N
LCS06C3 60 23 50 155 34 49 10.0 3.00 5.0 1.0 2,000 N N N 150 200 <2 N
Les07c3 6C 25 4 155 30 6 2.0 2.00 5.0 1.0 1,000 N N N 150 200 <2 N
LCSO8C3 60 26 59 155 35 29 2.0 2.00 7.0 >1.0 1,000 N N N 200 200 <2 N
LCS09C3 60 27 32 155 33 51 7.0 3.00 7.0 1.0 1,000 N N N 200 200 <2 N
L€510¢3 6C 28 14 155 33 24 2.0 2.00 5.0 1.0 700 N N N 200 200 <2 N
LC511¢3 60 22 %1 155 32 31 2.0 2.00 7.0 >1.0 700 N N i 150 200 <2 N
LES512C3 60 2C 53 155 24 6 3.0 3.00 7.0 >1.0 1,000 N N N 150 150 <2 N
LES513C3 60 24 30 155 S3 53 1.5 .10 2.0 >1.0 200 N N N 100 200 N N
LCS14C3 60 23 35 155 S& 9 1.5 .10 2.0 >1.0 200 N N N 70 200 N N
LCs1s5¢C3 60 26 26 155 49 46 1.5 .10 2.0 >1.0 200 N N N 30 200 N N
LC516C3 6C 26 44 155 47 35 2.0 2.00 7.0 >1.0 7C0 N N N 150 150 <2z N
LCS17C3 6C 28 11 155 45 51 2.0 .20 2.0 1.0 300 N N <20 100 150 N N
LCS518¢C3 60 27 2 155 49 6 2.0 .50 7.0 1.0 700 N N N 100 500 <2 N
LC519c¢3 6C 29 27 155 44 53 2.0 .20 3.0 >1.0 500 N N N 100 200 N N
LC520C3 60 31 59 155 46 27 2.0 1.00 7.0 1.0 1,000 N N N 200 500 <2 N
t€521¢3 6C 30 55 155 47 38 2.0 1.00 7.0 >1.0 700 N N N 150 200 <2 N
Lcs2z2c¢s 60 30 42 155 51 12 2.0 .20 3.0 >1.0 500 N N N 150 390 N N
LCS523C3 6C 29 5S4 155 48 32 2.0 1.50 7.0 >1.0 700 N N N 200 300 <2 N
LC524C3 60 29 14 155 52 51 2.0 .70 3.0 >1.0 500 N N N 100 100 N N
LCS525¢C3 60 23 25 155 45 38 2.0 .30 .2 .3 200 N N N 100 1,000 1 N
LCc526C3 60 23 32 155 48 12 1.5 .10 5.0 >1.0 300 N N N 15 200 N N
LCS527C3 60 22 50 155 49 58 2.0 .15 5.0 >1.0 500 N N N 50 200 N N
Les28c3 60 21 47 155 50 14 1.0 .10 2.0 >1.0 500 N N N 30 700 <2 N
LCS529C3 6C 21 19 955 S50 4 3.0 .70 3.0 >1.0 soe N N N 200 100 N N
LCcsS30¢3 60 20 54 155 S2 19 2.0 .70 S.0 >1.0 500 N N N 150 200 N N
LC531C3 6C 21 28 155 44 12 2.0 .70 5.0 >1.0 S00 N N N 150 150 N N
LCS532C3 60 48 47 155 31 9 1.5 .15 1.0 >7.0 200 N N N 20 150 N N
LC533(3 60 48 26 155 30 8 1.5 .20 3.0 >1.0 500 N N N 1,000 300 <2 N
LCS35C3 60 48 11 155 27 57 1.5 .10 2.0 >1.0 200 N N N 100 300 N N
LCS536(C3 6C 47 23 155 26 S 1.0 .10 2,0 >1.0 200 ‘N N N 20 200 N N
LCS537C3 6C 4& 32 155 25 13 1.0 .20 2.0 >1.0 200 N N N 50 200 N N
LCS38C3 60 46 32 155 22 2¢ 1.0 .10 1.0 >1.0 100 50 N N 300 200 N 200
LC539¢C3 60 46 20 155 20 14 1.0 .10 3.0 >1.0 200 N N N S0 200 N N
LCS40C3 60 47 53 155 19 36 1.0 .10 1.0 >1.0 200 N N N 20 100 N N



sample

LC353¢C3
LC354C3
LL355¢3
LC356C3
LC357C3

LCs500c3
Lcs501¢3

L{502¢C3-

.€503¢C3
LCS04C3

LC505¢3
LC506C3
LCSQ7C3
Lesngcs
Lesa9c3

LC510C3
LCs11¢3
LC512¢3
LC513(C3
Les514¢3

LC515¢C3
LCS16C3
LC517cC3
LC518¢3
LES519C3

L€520C3
Lcs21¢3
LLs522¢C3
£€S523C3
LcS524c3

LC525C3
LCcs26cC3
LC527C3
LC523C3
LC527¢C3

LC530C3
LCS531¢C3
Les3a2cs
L€533¢3
LCS53sC3

LC53¢C3
LCS37C3
LC538(C3
LC539C3
LC540C3
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Lake Clark heavy mineral concentrates-=-continued
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sample

LC353C2
L0354C2
LC355¢C3
LC356¢C3
LC357¢C3

LES0DC3
LCSO1C3
LC502C3
LCS503C3
LC504C3

LCSGSC3
LesSn6C3
LCSO7¢C3
LCSGBC3
LC509C3

LCS10C3
LCS11C3
LCS12C3
LCS13C3
LC514cC3

LCS515¢C3
LLS16C3
Lcs17c3
LCS13C3
Les519c¢3

LCS27¢C3
LC521C3

LCs522¢C3-

LCS523C3
LCS524C3

LCS525C3
LES26(C3
LCS527(3
LC528C3
LCS29C3

L€530C3
LCS31C3
LE532(C3
LCS33(3
LCS535C3

LCS36C3
LCS37C2
LCS38C3
Les539¢c3
LI540¢C3

1,000
500
1,CCC
700
700

100
2C0
100
100
100

50
50
200
200
200

15G
200
100
503
500

200
500
200
100
209

500
508
300
300
1060

20
300
300
150
150

150
150
150
100
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200
200
200
200

70
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500
>1,000
>1,000
>1.,000
>1,000

>1.,000
>1,000
>1,000
>1,000
>1.,000

>1,000

500
>1,000
>1,000
>1,000

>1.,000
>1.,000
>1,000
>1,000
>1,000

>1,000
>1,000
>1,000
>1,000
>1,000

>1,C0u
>1.,000
>1.,000
>1,000
>1,000

1.000
>1.,000
>1,000
>1,000
>1.,000

>1,000
>1,000
>1,000
>1,000
>1.,000

>1,000
>1,000
>1,000
>1.,000
>1,000

Lake Clark heavy mineral concentrates--continued
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Lake Clark heavy mineral cocncentrates--continued

sample LATITUDE LONGITUD S-FEX S~MGZ S-CA% S~TIX% S=-MN S-AG S=AS S=AU S-8 S-BA
Les541¢3 60 48 15 155 19 ¢4 1.0 .10 1.0 >1.0 200 N N N S0 100
Lcse2c¢3 6C 49 46 155 16 54 1.0 .10 1.5 >1.0 200 N N N 30 300
LCS543C3 60 50 35 155 21 29 1.5 .10 1.5 >1.0 200 N N N 20 330
LCS544C3 60 50 14 155 25 2 1.0 .10 2.0 >1.0 200 N N N S0 200
LC545¢C3 60 50 3 155 33 6 1.0 .10 3.0 >1.0 200 N N N 30 300
LLS546C3 60 45 48 155 10 41 1.5 .10 5.0 >1.0 200 N N N 20 300
LCS547C3 60 47 40 155 14 38 1.5 .10 5.0 >1.0 200 N N N 20 200
LCS546C3 60 48 38 155 12 42 1.0 .15 7.0 >1.0 200 N N N 20 200
LCS49C3 60 50 5 155 11 Sé6 1.0 .10 ? >1.0 200 20 N 500 20 300
LCS556GC3 6C 50 18 155 7 14 1.0 .10 2.0 >1.,0 200 N N N 20 150
LC551C3 60 52 3 155 8 7 1.0 .10 2.0 >1.0 200 N N N 50 1,500
Lecs552¢3 60 53 4 155 2 59 1.5 .20 3.0 >1.0 500 N N N SO 500
LC553¢C3 60 50 39 154 57 1 1.5 .20 3.0 >1.0 500 N N N 50 700
LCS554C3 60 47 53 155 3 17 3.0 1.50 7.0 .7 1,000 ] N N SO 300
LES555¢C3 60 48 23 155 6 6 5.0 1.50 7.0 1.0 1,000 N N N 50 300
LCS556C3 60 47 3 155 7 49 1.5 .10 5.0 >1.0 300 N N N 20 200
LeS557¢C3 60 55 38 155 56 20 1.0 +10 2.0 >1.0 200 N N N 50 200
LCS58C3 60 53 41 155 59 13 1.0 .10 1.0 >1.0 200 N N N 200 200
LCS59C3 60 51 5 155 58 4 1.0 .15 2,0 >1.C 200 N N N 100 200
LCS60C3 60 S50 12 155 S7 30 1.5 .10 1.0 >1.0 200 N N N 50 300
LCS61C3 60 47 11 155 58 18 1.0 .10 2.0 >1.0 100 N N N 20 200
LCS562C3 60 48 1 155 56 57 1.0 .10 2.0 >1.0 150 N N N 20 200
LCS63C3 60 47 49 155 51 41 1.5 .10 3.0 >1.0 150 N N N 50 200
LCS564C3 60 47 43 155 47 40 1.5 «15 2.0 >1.0 150 N N N 50 200
LCS65C3 60 47 27 155 41 59 1.5 .10 2.0 >1.0 500 N N N 50 500
LC567C3 60 52 9 155 51 6 1.5 .10 3.0 >1.0 200 N N N 20 200
LCS6ECS 60 55 32 155 49 42 1.5 .20 2.0 >1.0 300 N N N 100 300
LC569C3 60 58 37 155 35 S7 1.5 .10 1.5 >1.0 200 N N N 100 300
LCS7DC3 60 57 24 155 27 10 1.5 .20 3.0 >1.0 300 N N N 50 150
LCS71¢3 60 58 58 155 24 47 1.5 «20 5.0 >1.0 300 N N N 50 200
Lcs?2¢3 60 59 18 155 22 41 1.0 .20 1.5 >1.0 200 N N N 30 500
LCS73¢C3 60 56 57 155 22 30 1.5 .10 1.0 >1.0 150 10 N S0 30 200
LCS74C3 60 S5 32 155 25 40 1.0 .10 1.0 >1.0 . 150 N N N 30 300
LCS575C3 6C S5 14 155 31 17 1.0 .10 1.0 >1.0 150 N N N 20 300
LC576C3 60 52 35 155 31 17 1.5 .15 2.0 >1.0 150 N N N 70 200
LC5772C3 60 38 14 155 S3 O 3.0 .70 S.0 >1.0 700 N N N 150 1,000
LC578¢C3 60 43 8 155 55 59 1.5 .70 5.0 >1.0 760 N N N 200 200
LC579¢C3 60 41 35 155 57 S 2.0 .70 3.0 >1.0 700 N N N 200 500

3.0 .70 2.0 1.0 700 N N N 150 500

LC580C3 60 4C 0 155 51 48
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sample

LC541¢C3
LC542¢c3
LCS43C3
LC544C3
LCS45C3

LCS546C3
LCS547C3
LC548C3
LES49C3
LCs550¢3

LCS551C3
LCS552¢C3
LC5353¢C3
LCS554C3
LCS555¢C3

LCS56C3
LCS557C3
LCS558¢C3
LCS559cC3
LCS60C3

LCS61C3
LCs562c3
LCS63C3
LCS64C3
LCS565C3

LC567C3
LCS568C3
LCS69C3
LC570¢cC3
Lcs71c3

LCS572C3
LesS?73c3
LCS574C3
Les57s5c3
LCS576C3

Les?77c¢3
LCS78C3
LCS579¢3
LC58G6(C3
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<10
<10
<10
<10
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<10
<10
<10
<10
<10

<10
<10
<1C
<10
<10

<10
<10
<10

15

50
50
100
200
200

20

70
100
50

S0
70
S0
SO
100

100
20
30
50
50

200
200
150
100

<10
<10
<10

10

<10
<10
<10

10
<10
<10
<10

10

70
<10
<10
<10
<10
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10
10
20

Lake Clark heavy mineral concentrates--continued
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Lake Clark heavy mineral concentrates--continued

TH .
sample S-Y S=IN S-IR AA-AU-P  INST=HG  AA-CU-P  AA-PB=P  AA-IN-P
* o LCS41c3 100 N >1,000 -- -- - - -- N :

LcS42¢3 150 N >1,000 -- - - - - N
LC543C3 150 N >1,000 - -- -- - - N

- LC544C3 150 N >1,000 -- -- -- - -— N
LC545C3 150 - N >1,000 -~ -- - - -— m

. LCS46C3 200 N >1,000 -- - - e -- N
LCS47C3 200 N >1,000 - - -- -~ - N
LC548C3 200 N >1,000 -- -- -- - -- N

. LC549¢C3 200 N >1,000 -- - - - - N

) L€550¢€3 200 N >1,000 - -- -- - - N .

i LCSS51¢C3 200 N >1,000 -- -- - - - N
LCS552¢3 260 N >1.,000 -—- -- -- - - N
LCS5S3¢3 200 N >1,000 -- - -- - - N
LCSS4C3 100 N >1,000 -- - - - - d
LC555¢C3 2C0 N >1,000 -- - - - - N
LesSS6cC3 300 N >1,000 - - - - -- N

o LCS5S7¢C3 200 N >1,000 - - - - - N .
LC558¢3 150 N >1,000 -~ -- _ - - - N
LCS559¢C3 200 N >1,000 - -- -— - - N

- LCS60C3 150 N >1,000 -~ -- -- - - N
LCS561C3 150 N >1,000 -- -- -- - -- N

) LC562C3 150 N >1.,000 -- - -~ - -- N
LC563C3 200 N >1,000 -- - - - -- N
LCS64C3 200 N >1,000 -- -~ -- - -- N

: LC565¢C3 100 N >1,000 -~ -~ -- - - N
LCSE7¢C3 209 N >1.,000 -- - - - - N

o LCS68C3 200 N >1,000 - - -- - -- N
LCS69C3 150 N >1,000 -- -- -- - - N .
LCS79C3 200 N >1,000 -- -- - -~ - N
LCS571C3 360 N >1,000 - - - -~ -, N ¢ ’

i

LC572¢3 200 N >1,000 T -- -- - - N
LCS573¢C3 300 N >1,000 - -- - - -~ N
LCS74c3 100 N >1,000 -- -- - - -—- N
LC575¢C3 100 N >1,000 -- - -- - - N

. LCS76C3 200 N >1,000 - - - - - <~ N
LCS77c3 150 N >1,000 - -- -- - - SN

. Lcs78c3 500 N >1,000 -- -- - - - N
LES79C3 200 N >1,000 -- - - - - N
LC580C3 100 N >1,000 - -- -- - -- N

)|
(o)



