e
o

oy

L

[

t

1
L

fx
ES i)

ey
[

-
e
&2

L]



Mathods

-
3

Al e e N [ad
CONTENTS

Gaalogy . . .. e .

ol Shwdy L e e
ia e . . C. R )

Sampla Coll T L ; .. .

ple Analysis o A

o Th e fr A e s
Pyslg Dhors (RABG Y .. e - .
vy D] ned . ; Ce e

pomt

LLUSTRATIORE

Hih o sthady aren, Alasko.

of the sbream ¢
ianbal Bay, Hgashik, and

TABLES

ahorminate volues and reccommevnded
i ; leachale dats

o ~C§14 iy t.‘i

Fo U TN
[ SR B P

Lok



STUDIES RELATED TO AMRAP

The U.S. Geological Survey, is required by the Alaska
National Interests Lands Conservation Act (Public Law 96-487,
1980), to survey certain Federal lands to determine their mineral
values. Results from the Alaska Mineral Resource Assessment
Program (AMRAP) must be made available to the public and be
submitted to the President and Congress. This report is one in a
series of publications that presents geochemical and
mineralogical data determined during the mineral assessment study
of the Bristol Bay, Ugashik, and western Karluk quadrangles,
Alaska. The analytical results of agqua-regia leachate studies
for the stream sediments collected during the study are presented
in this report.

INTRODUCTION

A reconnaissance exploration geochemical study was
undertaken by the U.S. Geological Survey during the 1979 and 1980
field seasons in the Bristol Bay, Ugashik, and western Karluk
quadrangles, Alaska Peninsula. This area will be referred to in
this report as the Ugashik-Karluk study area (fig. 1). Very few
roads exist throughout the quadrangles and access to mach of the
area ig limited to travel by air, boat, or foot.

The topographic relief in the study area is dominated by the
large stratovolcanoes. Elevations exceed 2000 m (6000 ft) at Mt.
Chiginagak. The relief is rugged and mountainous terrain with
youthful stream drainages. Interstream uplands, underlain by
extensive ground moraines, are covered by fields of grasses and
low shrubs and have narrow, deeply incised drainages. Large
glacial lakes preserved in the area were formed by the retreat of
the glaciers from the terminal moraines (Detterman and others,
1983). The climate is very wet; rainfall exceeds 200 in. per
year.

GENERAL GEOLOGY

The Alaska Peninsula marks the transition zone between the
volcanic island arc of the Aleutians and the continental magmatic
arc of southern Alaska. At least two-thirds of the study area is
covered either by Quaternary alluvial and glacial deposits or by
Quaternary cones, flows and large volcanic centers (Detterman and
others, 1983). At the northern end of the study area, the Bruin
Bay fault was intermittently active from Late Jurassic time to
Middle Tertiary time (Detterman and others, 1983). This fault
separates the two physiographic provinces at the northern end of
the study area. The Pacific Ocean side of the study area is
predominately underlain by Jurassic, Cretaceous, and Tertiary
marine and nonmarine clastic sedimentary rocks that are, in
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places, intruded by, or covered by, Tertiary diorite and quartz
diorite and associated extrusive equivalents (Detterman and
others, 1983). The Bristeol Bay side of the study area, which is
a part of the Nushagak Bristol Bay Lowland (Wahraftig, 1965), is
composed dominantly of unconsolidated Quaternary alluvium and
glacial deposits. However small areas of late Tertiary and
Quaternary volcanic rocks are present (Detterman and others,
1983).

METHODS OF STUODY
Sample Medlia

Geochemical results presented in this report are from stream
scdinment samples thal were collected from active channcls of
perennial first-order (unbranched) streams and second-order
(below the junction of two first-order) streams, as determined
from topographic maps (scale 1:63,360). The area of the drainagec
basings ranged from 5 to 16 km?2- Areas covered by glacial
materials were not sampled. Bulh a heavy-mineral panned
concaentrate and a stream-sediment sample were collected from as
many sites a3 pessible. ifowever, the results presented in this
paper are only those of the stream sediments. The 586 sample
localities are shown on plate 1. Samples from the Bristol Bay
quadranglec (west of 1580W) are indicated by the suffix BB,
samples from the Karluk quadrangle (cast of 156¢W) are indicated
by the suffix KA, and the samples from the Ugashik quadrangle
{(between 156oW and 1580W) are indicatced by the suffix UG.

Sample Collection

The stream sediment samples collected in the Ugashik study
arca {(Detra and others, 1981) werc used in this study. The
samples were wet-sieved on site to minus 2.0 mm (10-mesh) using a
stainless steel siceve and a 14 -inch gold pan. Composite samples
within individual streams were collected whenever possible. At
all sites, a representativce portion of the sediment was taken
directly from the goild pan and saved as the stream sediment
sanmple. The samplces were coven-dried in the field and then
shipped to the laboratory for analysis.

Sample Preparation

In the laboratory, the stream sediment zamples were sieved
using an 80-meshk (0.17 nm) stainless steel sieve. The portion of
the sediment that passed through the sieve was saved. This
minus -80-mesh scdiment was then ground to approximately minus-
150 mesh and used for chemical analysis.
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ROCK ANALYSIS STORAGE SYSTEM

Thesc analytical results were ontered into a computer-based
file callaed Rock Analysis Storage Systoem (RAS3). This data basc
containsg both desceriptive geclogical information and the
analytical data. Any or all of this information may be retrieved
and converted to a binary form {(STATPAC) for computerized
statistical analysis or publication (YanTrump and Miesch, 1877}).
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Tzhie 2. Aaua-rsgia leachate data for minus-0-pesh streae sedizents from the Ugashik-Karluk study area, Alaska--continued
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Table 2. Agua-reqia leachate data far minus-BO-mesh streas cedigents from the dgashik-Karluk study area, Alaska--continued
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gk study area, Alaska--continued
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Table Z. ARoua-regia leachate dafa for minus-Bl-mesh sirean sediments from the Ugashik-Kariuk study area, Alaska--continued

Sample Latitude Lengitude IZF

G279 57 26 55 156 28 24 5, 0 8,500 13 510
G280 57 25 12 15 24 8 7,800 11,000 20 51¢
281 57 24 3 136 21 58 5,400 3,100 13, 479
{15782 57 28 22 15 21 8 4,540 11,500 17 b40
57 27 1 15 18 34 3,40 L3000 14,1 710
37 154 14 43 5,30 £1200 i3, 590
57 156 14 23 5,5 11,008 14 530
37 1509 ¢ 33 1,500 9, 320
57 15% § 2 1.5 1,300 11, 540
57 1% 3 8 4,30 1,800 i1, 11

UG78% 37 33 83 156 7 i4 3,000 24 280
4Gzes 57 33 53 136 7 14 3,200 1z I8
UGZ90 57 312 3 156 27 21 I, 4,500 42 370
37 32 3 156 33 44 i, 3,900 3 450
vE o G i 10,000 w0
57 3 5 36 37 B0 3 ] g 800 770
37 36 0 136 31 37 ? S:E(‘ﬁ} 3,400 1,000
7 17 19 1386 27 12 2 4,300 ( 13,000 576G
UG294 36 37 156 23 4 2, 3,200 { 6,400 430
1297 YA 136 23 34 2, 4,500 22,000 B &0 4041

G299 57 42 18 156 16 49 1,9 100 46,000 5,400 780
57 40 20 156 12 27 10t 33,000 7,900 ahi
57 29 4t 156 19 1 L300 36,000 7,900 440
57 37 58 15 17 @ 2 300 57,000 7,40 1,200
5718 37 15 12 78 000 15,000 1,000

. 5713 4 156 12 24 1400 17,000 3

5305 57 35 34 156 13 53 5, 600 19,000 i

15306 57 35 48 156 13 99 i, 700 11,000

Ug307 57 34 10 156 17 ¢ 3, 200 19,000

5308 57 33 52 15 16 1 i, V600 20,300

39,000

T

,100 25,000
i) L 200 36,000
3 800 21,000
3 / !
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37 41 12 136 50 47 294 2,106 2,400 30,000 8
Et? 34 36 136 42 17 820 3,000 3,200 34,000 8
a7 L U 1 1 I
57 e 136 43 %2 420 2,800 2,800 24,000 by
37 37 A2 136 54 13 £40 1.5 5,100 33,000 13,
57 31 3t 136 47 2 Bid 2,30 3,500 14,000 3,
57 3% 43 156 42 30 &40 2,3 2,800 2,000 7
87317 156 30 24 700 3,800 3,140 15,000 il
Us3i27 373003 154 29 29 306 2,300 4,200 23,000 9,
Ug3z8 37 28 45 135 29 41 480 2,800 4,500 32,000 11

Hckys: 57 28 &l
HERE 37 29 59
G i

4,200 4,300
2,200 3,900 16,060
: 38,000

-

14 5
5727 3 136 34 20 14,000 b 230
57 77 40 154 15 43 89,000 I 434
57 28 38 15 3t & 21,000 B, 710
57 99 23 156 36 51 48, (00 b4 380
57 29 40 156 38 19 17,000 g, 300
57 35 24 1% 019 32,000 14, 319
57 35 1t 1% 1 39 24,000 18, 230
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Tahle Z. Agua-regia leachate data for pinus-B80
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. study arsa, Alaska--contirued

Latitude Longitude 1TF-Ca 10R-21 10F-T1 1Ck-#
7 i 156 47 & 5200 12 114
37 2 136 48 41 5,600 iz 320
37 3 156 50 34 310G 4 i
7 4 154 53 47 1,804 3 370
U404 74 158 X 2,000 7, 5
L HE 37 & 1556 31 3 2800 7, {
UR40E 37 4 134 BL 5,100 4,
Ugan7? 57 % 128 g 2,400 I,
liG&0E 37 4 136 49 23 2,100 &,
lg4ny 3703 154 47 11 4,200 i1,
32 i}

57 4 155 1,50 2
37 3 27 156 4 2,200 i
37 2% 156 4 1,300 11,
37 2 i i34 4 1,500 12,
37 0 i3 158 4,100 12 358
37 & 1D 1586 ] 3,600 18, 934
37 451t 156 3 1,200 if 726
57 319 155 gan 11, 0
57 7 54 158 3 1,500 12, 241
37 713 154 3 g4 [ 280

7 & 82 156 30 28 150 280 950 8,400 500
7 973 156 27 7 b 10 330 £1130 170
57 93 156 2% 7 140 250 840 5,500 200
5709 2 155 25 52 280 170 2,200 12,000
57 47 54 156 51 18 130 1,100 2,200
57 53 10 {57 17 2% : 7,100 5,100
5748 7 157 3¢ 41 2,100 5,000
57 41 157 33 2 7, 4,400 8,500
57 31 157 44 24 2 2,300 1,800
37 15 157 13 49 1, 1,800 2,760

3

57 11 48 137 023 3 4,100 21,400 284
371 137 2 1 2, 2,400 13,000 180
37 11 5B 137 4 4% i 1,900 %, 500 14
37 12 2% 157 338 s 3,200 Pasth
37 12 57 137 & 8l 700 1,200 128
713 31 72 1,990 (30 154G
57 11 42 137 & 3 3,360 H) 230
5713 22 137 5 33 4,800 290
57 14 34 157 3 A 1,500 i
3715 0 15708 ¢ 2,900 y
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