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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, if any. Results from the Alaska
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 mineral identification of ore-related
minerals present in the nonmagnetic portion of the heavy-mineral concentrate
from stream sediments collected during the geochemical reconnaissance of the
Mt. Katmai quadrangle, and portions of the Naknek, Afognak, and Iliamna
quadrangles, Alaska.

INTRODUCTION

During the summers of 1983)85, a reconnaissance geochemical survey was
conducted of the Mt. Katmai quadrangle and portions of the Naknek, Afognak,
and I1iamga quadrangles, Alaska (fig. 1). The area comprises approximately
10,000 mi“ (26,000 km“) on the northern part of the Alaska Peninsula. The
towns of Naknek and King Salmon lie in the western part of the study area.

The study area encompasses much of the Katmai National Park and Preserve, as
well as a part of the McNeil State Game Preserve. Very few roads exist
throughout the quadrangles and access to much of the area is limited to air or
boat travel. Geochemical results of that survey are given in Bailey and
others (1986).

The topographic relief in the study area is about 7,090 ft (2170 m), with
a maximum elevation of 7,090 ft at the summit of Snowy Mounta1n 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 (Keller and Reiser, 1959). The Valley of Ten
Thousand Smokes, formed by the ash from the Mt. Katmai eruption of 1912
(Fenner, 1920), has been deeply incised and was not sampled. The climate is
very wet; rainfall exceeds 200 inches per year.

Marine sedimentary rocks of the Mt. Katmai study area range in age from
Jurassic through early Tertiary. Igneous rocks of Jurassic to early Tertiary
age formed an early batholithic terrane that was the source for the extensive
Naknek Formation in the Late Jurassic. The Kaguyak Formation of Late
Cretaceous age overlies the Naknek and is composed of littoral siltstone,
sandstone and shale. Nonmarine siltstones, shales, and coal-bearing units of
Eocene age interfinger with volcanic rocks (Keller and Reiser, 1959).

Basaltic to andesitic volcanic rocks form the active part of the Aleutian
volcanic chain. Several of these volcanoes are active: Mt. Katmai erupted in
1912, Trident erupted in 1973, and Augustine, located just north of the study
area, erupted in 1986. Mt. Mageik has an active hot-spring system in the
summit caldera.

METHODS OF STUDY

The sample media consisted of active alluvium made up of the rock
materials eroded from within the drainage basins. Two samples were collected
from each site, a panned heavy-mineral concentrate and a stream-sediment
sample. The samples were collected primarily from active first-order
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Figure 1. Index map of the Mt. Katmaf, Naknek, Afognak, and Iliamna
quadrangles, Alaska.



(unbranched) and second-order (below the junction of two first-order) streams
as determined from topographic maps (sca%e 1:63,360). The area of the
drainage basins sampled ranged from 2 mi“ to about 10 mi‘.

Heavy-mineral-concentrate samples provide information about the chemistry
of minerals in rock material eroded from the drainage basin upstream from each
sample site. The concentration of many of the ore-related minerals in the
nonmagnetic portion of the heavy-mineral concentrate sample permits
determination of some elements present in ore-related minerals that are not
easily detected in stream-sediment samples.

Heavy-mineral-concentrate samples were collected at the §ites shown on
plate 1. Sampling density was about one sample site per 5 mi“, however, areas
covered by glacial material were not sampled. Duplicate samples were taken at
approximately every 20th site and are denoted by sample suffixes CD, CRl,or
CR2. The sampling survey was designed to relate mineral occurrences and
geochemical anomalies to a specific drainage basin for targeting mineralized
areas.

Sample Preparation

Each bulk sample was taken from the active alluvium and sieved through a
2.0-mm (10-mesh) screen to remove the coarse material. A small amount of the
less than 2.0-mm fraction was saved as the stream-sediment sample. The
remaining portion was panned until most of the quartz, feldspar, organic
material, and clay-sized material were removed. The panned concentrate
samples were air dried in the field. Several panned concentrates were
obtained from altered or mineralized rock at sites where alteration was
observed; these samples are designated with the suffix CM in table 1.

In the laboratory they were sieved through a 0.60-mm (30-mesh) sieve.

The minus-30-mesh fraction was further separated using bromoform to remove the
remaining light minerals of a specific gravity of less than 2.85, such as
quartz and feldspar. The resultant heavy-mineral sample was separated into
three fractions using a 'modified' Frantz Isodynamic Separator. The first
fraction, 'C-1', the most magnetic and containing primarily magnetite and
ilmenite, and the second fraction, 'C-2', consisting largely of ferromagnesian
silicates and iron oxides, were not analyzed. The third fraction, 'C-3',
containing the nonmagnetic ore minerals, 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 5° and a side tilt of 10° with a current of 0.2 ampere to remove
the magnetite and ilmenite, and a current of 0.7 ampere to split the remainder
of the sample into paramagnetic and nonmagnetic fractions.

Sample Analysis

The nonmagnetic heavy-mineral-concentrate fraction was scanned visually
using a binocular microscope and ultraviolet 1ight (200 nm) to identify ore
and ore-related minerals. We utilize this information in our mineral resource
evaluation in three separate ways. First, the visual examination is an
important supplement to the spectrographic analysis because the particulate
nature of this sample medium poses problems for analysts. A 5-milligram split
of finely pulverized sample is used for spectrographic analysis, consequently,
malleable minerals such as native gold, silver, and copper may be poorly
represented in the spectrographic sample. Secondly, the visual examination is



used to identify artifacts such as bullet and solder fragments, wire, or other
anthropomorphic contaminants which may give spurious geochemical results.
Finally, we use the mineralogical results from the nonmagnetic heavy-mineral-
concentrate samples to relate sulfide mineral suites with the geochemical data
obtained from the sample fraction.

Mineral identifications were made be a visual examination of the entire
sample using the physical properties of the different minerals such as
hardness, cleavage, and crystal form. In most cases, the mineral grains could
be identified from their physical properties, however, x-ray diffraction was
used to confirm our identifications where weather ing or abrasion obscured the
crystal form. The data in the column entitled 'Percent Sulfide' in table 1
represents a visual sum of the total sulfide present in the sample rather than
a sum of the minerals identified in each sample. Estimates of the total
sulfides present were made visually using the chart compiled by Lof (1982).

In table 1, we list the mineralogical data for the heavy-mineral-
concentrate samples. The data are arranged so that column 1 contains the
USGS-assigned sample-site numbers. These numbers correspond to the numbers
shown on the site location map (plate 1). The presence of a mineral within a
sample is indicated by the values 1 through 5 placed within the mineral column
and opposite the sample number. These values represent the relative amount,
in percentages, of a mineral within a sample. These percentages are:

) [ present and less than 1%
2t eeettrtetesasttsttensssnnsen 1-5%
R >5-20%
Beiiiiiiiieietesenitsecnnnns >20-50%
Deeeee Cheisssstsessessessaannas >50%

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
the analytical data. The mineralogical data is stored in the free-coding
columns. 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).
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Table |, Hineralogical data fros nonmagnetic, beav¥-lineral-toncentrate saaples fros the Mt. Katsai study area, Alaska
[N, not detected; {, detected but below the liait of detersination shown; ), determined to be greater than the value shown,]

Sample Latitude Longitude Pyrite Sphene Rutile Arsenopyrite Barite Chalcopyrite balena Stibnite Cassiterite

- e

K0001C B304 15385 - - - -- ? - - - -
K0002C 8293 (4 2 8 -3 - - SR | - - - -
K0003C W32 41458 2 - - Lot - - - -- -
K0004C 83 2 154 11 2 3 - -- -- t - - - -
K0003C WIS I T 3 - - S- - - - - -
KO0QSCR! 58 31 54 134 .7 §5 i - - . - 1 - - - -
KOOOSCR2 38 31 84 1M~ 755 -l - - - - S -- - -
K0004C a8 32 38 154 14 42 2 - - - - - - - -
K0007C 30 32 37 154 14 53 1 - - - - - - - -
K0008C 832 9 154133 i - - - - - - - -
K0Q03C BN AN 3 - -- 1 - { - - -
Koo11C 98 31 9 154 17 2% 1 -- - - - - - -
K0912C a8 30 52 154 18 27 { - - - - -- —-— - -
K0O13C a8 30 46 154 1B 30 1 - -- | - - - -
K0014C 98 30 29 134 17 41 3 - - i - - - - -
K0045C 38 30 50 134 16 10 3 - - i - - 1 -- --
KOOISCR1 98 30 30 154 16 10 ) - - -- - - 1 - -
KOO1SCR2 58 30 50 134 16 10 2 - - - - - i - --
K0018C B 1719 154 20 & 3 -- - 1 - { - - -
Ko019C 817 7 15421 8 L] - - - i - - - -
K0021C 38 19.57 104 22 16 3 - - | { - - .- -
KOO24C 38 2 3 1433 4 { - - - 1 - - - -
K00235C 38 538 134 92 33 4 - - -- 1 - - - -
K0023CR1 38 5 3B 154 52 35 2 - - - - - - - -
K0025CR2 58 538 154 52 35 2 - - - - -- - - -
K0024C 8 3 145326 - - - - 1 - - - -
K0027C 98 53 1433 2 1 - - - i - - -- -
K0028C B 75 19452 23 t - - - - - - - -
K0029C 8 920 15451 8 b} -- - | - 1 - -- -
Ke030C 38 93 15452 28 i - - - - - - - -
K0031C 58 8 8 19435312 1 - - - - -- -- - -
K0032C 8 633 134 53 23 { - - - - - - - -
K0033C 38 1222 154 41 28 3 - -- -- - -- - - -
K0OISCR1 58 12 22 104 41 28 { - - -- - -- - - -
KOOISCR2 58 12 22 134 41 28 3 - - - - - - - -
K003sC 98 722 135 02 i - - - - - - - -
K0037C 98 1218 194 41 34 { - - -- - - - - -
K0038C 58 11 38 154 42 53 3 - - - - - - - -
K0039C o8 11 26 154 43 18 3 - - -- - - - - -
K0041C 38 &6 7 154 30 38 1 - - - | - - - -
K0042C 38 644 134 32 4 1 - - - | - - - -
K0043C 98 636 134 34 49 3 - - - - - -- - -
K0044C 3B 634 154 36 38 ! - -- - { - - - -
KOOASCRI 5B 5 44 134 34 5t | -- -- -- - - - - -
KOO4SCRZ 58 5 44 134 34 51 1 - - - - - - - -
K0046C 8 9 8 1435277 3 - - -- - - - - -
Kag47C 98 10 12 134 34 5 3 -- -- | - | - - -
K0048C 98 10 36 154 34 32 3 - - 1 - - - - -
K0049C 98 10 36 154 34 18 3 - - 1 - t - - -
K00350C 58 10 40 134 36 24 3 - - - - - - - -
K003IC 98 1115 154 37 M4 3 - - 1 - | - - -
K0033C 8 216 194 4b42 -~ - - - { - - - -
KOOSSCR1 58 2 16 154 46 42 { - - - - - - - --
KOOSSCR2 98 2 16 154 46 42 i - - - - - - - -
K0054C a8 035 154 44 12 1 - -- - { - - - -
K0058C 38 214 1544344 - -- - -- { - - - -
K0039C 98 448 134 4312 1 - - | 1 - - - -
K0060C B 4350 15442 1 { - - - - - - - -
Kaos1C w76 M7 -- - - - { - - - -
K0063C 8 945 15428 1 { - - - - - - - -



Table 1. Mineralogical data férom nonmagnetic, heavy-sineral-concentrate sasples froa the Mt. Katmai study area, Alaska--continued

Sasple Scheelite Cinnabar Sphalerite Wulfenite -Gold Percent

Sulfide
K0001C -~ - - - - {10
K0002C -- - - - - 16
X0003C - -- - - =~ 10
K0004C -- - i { - 70
K0003C -~ - - - - 20
K0003CR1 -- -- - - {10
K000SCR2 - - - - - {10
X0006C - - -— - -— 10
K0007C - - - - — 10
K0008C - - - - -— <10
K0009C - -— - - - 70
X0011C -- - - - — <10
K0012C - - - - - {10
K0013C -- -- - - - 10
X0014C - - - - -- 70
K0013C -- -- i - - 90
K0013CR1 - - - - -- {10
K0013CR2 -- - -- - - 10
K0018C - -~ | - - %0 N
K0019C - -- -- i - 3¢
K0021C - - - - - 30
K0024C -- - - - - 10
X00235C - - - - -- 30
K0025CR1 - - - - - 10
K0023CR2 - - - - -- (]
K0026C - -- -- - - 10
K0027C -- i - - - {10
K0028C - - - - - {10
K0029C - - - i 90
K0030C - -- - - - {10
K003iC -- -- -- - - {10
K0032C - -- -- - - {10
K0035C - -~ - - - 10
K0035CR1 -- - - - - 10
K0033CR2 - -- - - - 10
K0034C - - -- - - {10
K0037C - -- - - - {10
K0038C -- - - -- -- 10
K0039C - - - - - 10
K0041C - i i - - {10
K0042C -- -- - -- - 10
K0043C -- -- -- - - 30
K0044C - -- - - - {10
K0045CR1 - - - - - {10
K0043CR2 - - - - - 10
K00446C -- -- - - - 20
K0047C - - 1 - - 0
K0048C -- - i - - 30
K0049C - -- 1 - - 90
K0050C - - - - - 20
K0031C - -- - | - 90
X0055C - | - - - {10
K0055CR1 - - -- -- - (10
K0033CR2 - - - - - {10
K0036C - - - - - {10
¥0058C - - - - - {10
K0059C - - - 1 - {10
K0060C -- - - - - {140
K0061C -- - - - - {10
K0063C - - - - - {10



Table f. Mineralogical data from nonmagnetic, heavy-sineral-concentrate samples from the Mt. Katmai study area, Alaska--continued

Sample Latitude Longitude Pyrite Sphene "Rutile Arsenopyrite Barite Chalcopyrite Galena Stibnite Cassiterite

- e

KOOBAL  SB 1055 1429 2 -1 - = - - - - - - -
KOOLSC 581255 143540 i - - —- - - - - =
KOOSSCRI 581255 1543510 4 -~ -- - - - - = =
KO06SCRZ 58 1255 IS43510 | -~ - -- - - - - _
KOO 5813 0 1435 5 1 - - - 1 -- - - -
KOb7C 58 833 1543829 3 - -- { - - - -
KOOL8C 58 940 1432 3 - - - - - - - =
KOOR9C  SB 112l 1543839 3 00— - - - - - - =
Koo7oL 581027 15442 8 1 - - - - - - - -
KOO7IC 581028 1544158 4 - - -- i i - - -
K0O720 58 942 1AM ST 1 @ — - - - - - - -
KOO73C 58 937 (44180 4 - - -- i - - _
KOO7AL 58 & 7 1544358 1 - - - - - = = =
KOO7SC 58 555 144357 3 - - - 1 - 1 -- -
KOO7SCRI 58 555 1544357 | - - -- { - - - -
KOO75CR2 58 555 144357 1 - - - - -- 1 - _
KOO77C 58 739 1544231 5 - - 1 1 - - - -
KOO78C 58 9 4 (15442 4 5 - - - 1 1 - - _
KOO79C S8 1142 142944 | - - — - -- - - -
K0BOC 581213 1542838 1 - - -- - - - _- -
KOOBIC 581142 142820 I - - - - - - - -
K0oB2L 5812 & 142440 - - - -- - - -
KOOBSC 5B 1016 1542551 I -  -- - - - - = =
KOOBAC 58 B37 1542526 | - - - - - — - =
KOOBSC 58 B25 145929 § - - -- - - - - =
KOOBSCRI 58 825 145929 | - - - - - - = =
KOOBSCR2 58 825 145929 I @ — - - - - - - =
K00BSC 58 556 1542039 1 - - - — - - - -
KOOBC  SB1016 145830 I -~ - -- - - ) - -
K00BSC  SB1143 IS45940 5 - - - - - - — =
KOOBSC S8 11 44 IS45927 5 - - - - - - - -
KOOY4C 50 338 1543827 | - - - - - - - =
K9SC 58 & 2 155178 3 - - - 1 - = = -
KOO9SCRt 58 & 2 15178 2 - @ - -- 1 - - - _
KOO95(R2 58 & 2 15178 f - @ - - { - = - =
K0O9sC 58 413 143920 I - - - - - - - -
KO97C 58 228 143B I - - - - - = - =
KOO8C 58 & 9 {5517 6 S5 - - -- 1 -- - _
KOO9SC 58 |34 1551327 - @ - - - - - - - -

K0100C 50 10 27 14 49 &S

Ko101C a8 11 54 194 41 50
K0102C 01027 16448 |
K0103C a8 10 28 154 45 39
K0104C 38 10 17 154 45 58
K0105C 38 10 15 154 31 19
KOIOSCRI 58 10 15 154 51 19
KO105CR2 38 10 15 154 §f 19
K0106C 3B B3I 14473
K0107C 81204 M9
Ko108C 58 12 35 154 32 16

K0109C 98 1220 104 33 &7
KoL 10C 38 10 59 154 37 37
Koi11C gg 1024 1437 9

(]
1
b
2 B ]
]
]
]
!
]
]
]
]

]
!
]
]
[]
1
e
]
]
]
)

Gl Gl s P g pante g Y G e CAY p g et s St G Gl CAR Do

KO113C 712 154 40 52 - - - - -
KO114C 38 833 15443235 - - - - - - -
KO115C 38 8 1 1544118 - - - — - - -
KO11SCRI 58 8 1 134 41 18 - - - -- - - -
KO1ISCRZ 58 B8 1 134 41 18 - - - - - - - -
K0116C 58 853 15441 4 - - - - - - - -
Kot17c 58 814 1542113 - - -- | - - - -



Table 1. Mineralogical data fros nonsagnetic, heavy-sineral-concentrate samples fros the Mt. Katsai study area, Alaska--continued

Sasple Scheelite Cinnabar Sphalerite Wulfenite -Gold Percent

Sulfide
K0044C -- -- -- - - {10
K00435C - - Y- - - <1 -
K00ASCR - -- N - - ({0
K0065CR2 - -- -~ - - {10
K00&4C - -- -- - - {10 -
K0067C - - - - i-- 10
¥0048C -- == - - - 10
K0069C -- -- - - - {0
K0070C - -- - - - {10
K0071C -- -- - - 30
K0072C -- -- -- -- <10
K0073C -- -- - - - 30
K0074C -- - - - - {10
K0073C - - - - - 10
K0073CR1 -- -- -- - {10
K0075CR2 -- - - - <10
K0077C -- -- -- - - 30
K0078C -- -~ - - - 70 -
K0079C - - - - - {10 R
K0080C -~ - -- - - {10
X0081C - - - i - {10
K0082C - -- - - - {10
X0083C -- -- - - - <10
K0084C -- - - - - <10
K00B3C -- - - - - {10
KOOBSCR1 -- -- -~ - - {10
K0083CR2 - - - - - {10
K0084C -- - -- - -- {10
K0087C { - - - - {10
K0088C -- - - -- - 30
K0089C - -- -- - - 70
K0094C -- - -- - - {10
K0095C - - 1 - -- 20
K0095CR1 - - - - - {0
K0095CR2 - - - - - <10
K0094C - - - - -- {10
K0097C -- 1| -- - - <10
K0098C -- -- -- - -- )95
K0099C -- -- - - - (10
K0100C -- - - i - {10
K0101C - -- - - - {10
K0102C -- - - - - 20
K0103C -- - - - - 20
K0104C - - - - - 10
K0103C - - - 1 - {10
X0105CR1 - - - - - {10
K0105CR2 - - - - - {10
K0L04C - - - - - {10
K0107C - - - - - <10
K0108C -- - i - - 50
K0109C - - - i - 10
Ko110C -- - -- - - {10
Kott1C - - { - - 10
K0{13C - - - - - {10
K0$14C - - -- - - {10
K0{15C -- - - - - {10
KOt15CR{ -- - -- - - {10
K0113CR2 -- - - - - {10
KoL14C -- - 1 - - 10
Ko117C -- - - —_ - 10



Table 1. Mineralogical data fros nonsagnetic, heavy-mineral-concentrate sasples froa the Nt. Kateai study area, Alaska--continued

Sasple Latitude Longitude Pyrite Sphene - Rutile Arsenopyrite Barite Chalcopyrite 6alena Stibnite Cassiterite

- -

K0118C 38 931 15420 10 1 - - -- - - - - -
K0119C 58 910 15418350 .1 - - - - - -- —-— - -—
Ko121C B 104 15417 & 3 -- -- e - - - -- -
K0122C B 11 58 154 20 37 i - - - - - - - -
KO125CRI 58 12 0 154 13 45 | - - -- -- - -- -- -
K0125CR2 58 12 ¢ 134 {3 45 i - - - — - - - --
K0128C 98 17 22 154-1258 - -- -- - -- - - -
K0129C 38 21 35 154 ¢ 1 1 - - -- - - - - --
Ko130C B 2133 1541033 3 - - -- - -- - - -
Ko131C 38 19 56 154 13 28 3 - - - - -- - -- -
KO132C 38 19 23 154 15 12 3 - - -- | - - - -
Ko133C 38 18 47 154 16 49 3 -- - -- { -- { -- -
K0134C 38 16 20 154 15 12 3 - - - - - - - -
K0133C 3819 7 142232 4 - - - - -- - -- -
KOI35CRt 58 19 7 104 22 32 1 - - - - - { - -
KO135CR2 5B 19 7 142232 - - - -- - - - -- -
K0136C 98 1945 154 27 11 3 - - ! - - - - -
K0137C 38 1952 154 27 2t 3 - - -- -- - - - -
K0138C B204 15424 8 i - - -- - - - -- -
Ko139C 58 20 50 154 23 &7 3 - - 1 - -- - - -
Ko140C 38 14 57 154 16 43 5 - -- - - - - - -
K0i41C 98 14 43 154 14 23 | -- - - - -- - - -
K0142C 38 14 37 134 13 58 ] - -- - - -- - - -
K0143C 38 1543 154 13 32 { - - -- - - - -- --
K0144C 38 15 49 154 11 14 { - - - - - -- -- -
K0145C 98 13 38 154 10 42 { - - -- - - - - -
KOI45CR1 58 I3 38 154 10 42 1 - -- - - - - -- -
Ko145CR2 58 13 38 154 10 42 { - - - - - - - -
Ko147C 98 11 31 1941127 3 - - - { -- - -- -
K0149C 98 14 36 154 33 46 i - - - i - - - --
K0150C a8 14 37 154 33 58 b - - i { -- - -- -
Kof51C B 1431 1433 9 3 - - - 1 { - - -
K0132C 38 13 32 154 27 51 4 - - -- - - - -- -
K0133C a8 14 14 134 27 18 4 -- - - i i -- --
K0154C 81310 15428 1 3 - -- -- - - - - -
K0153C 98 13 46 134 24 41 4 -- - - -- { - -- -
KOISSCR!I 5B 13 46 154 24 41 2 - -- - { - - - --
KOI55CR2 58 13 46 134 24 41 1 - -- - - - - - -
K0156C 3B 14 12 154 21 32 3 - -- -- - - -- -- -
k0157C 84420 15346 83 { - - -- - - - -- -
K0139C 38 43 0 153 45 30 3 -- -- -- { - - -- -
K0160C 9B 42 50 133 45 40 2 1 - - 1 1 -- -- -
K0161C w21 I3NHT - 1 - - - - - -
Ko162C 38 42 22 153 M4 2 4 - - i -- - - - -
K0162CD 38 42 25 133 44 135 3 - -- - | - -- -
K0143C 98 42 22 133 45 42 4 - 1 - - - - - --
K0164C B9 1411 1 - { -- - - - -- -
K0163C 38 35 30 154 14 23 2 - - - 2 { -- - -
K0166C B ITI2 154135 7 2 | - - 1 i - -- -
k0167C 38 36 14 154 13 50 { t -- - - - - - -
K0168C 98 36 52 154 13 22 l l { -- - - - --
k0169C 58 37 29 15412 58 { { { - - -- - - -
kof70C 98 37 28 134 12 46 i -- { - { - - - -
Ko171C 38 36 48 104 1} 13 2 - - - 1 -- = - -
K0172C 38 36 37 154 B 52 { i - -- - 1 -- - -
K0173C 83546 1S4 757 { { { - -- - - - -
KO174C B3I 2 14 641 - - -- - - - - - -
Ko173C 8 3732 154 451 { - - -- - -- - - -
K0176C 838 4 154 612 { - - - - -- - - -
ko178C 3818 7 15430 33 3 -- -- - i { -- -- -



Table 1, Mineralogical data from nonmagnetic, heavy-mineral-concentrate sasples fros the Mt, Katmai study area, Alaska--continued

Sasple Scheelite Cinnabar Sphalerite Wulfenite Bold Percent

Sulfide
x0118C - - - - - {10
K0119C - - - 1 - L1 -
K0121C -- -~ - { - 20
Koi122C - - - 1 - {10
K01 25CR! -- - - - - {10
K0123CR2 -- - - - je— {10
K0128C - - - - - <10
K0129C -- - - - - 10
Kot3oC -~ - - - - 20
KOL{31C - -~ - - - 20
Kot32C - -~ - - - 90
K0133C -- - 1 - - 50
K0134C - - - - - 20
K0135C - - - - - 30
K0135CR1 - - - - - <10
X0135CR2 - - - - -~ <10
K0134C -~ -~ 1 - -- 90
K0137C - - - - - 10
K0138C - -- - - - {10 .
X0139C -- - § { - 10
Kot40C -~ - - - - 80
X0141C -~ -- - - - {10
Ko{42C -- - - - - {10
K0143C - -- - - - {10
KOL144C - - -~ - - {10
K0145C -- -- - - - {10
K01 43CR1 -- - - - - <10
K0145CR2 - - - - - <10
KoL47C - - - - - 10
k0149C -- -~ - - - 10
X0150C - - - - - 9
K0151C - - - - - 20
X0152C - -- - - - 40
Ko133C -- -- { - -- 20
KO1S4C -~ - - - - 20
K0155C - -~ - - -~ 30
K0155CR1 - - - - -~ 10
K0135CR2 - - - - - {10
K01354C -~ -- - - -~ 10
K0157C - - - - - {10
K0139C - -- - - - 9
K0160C - - { - 40
Koisll - -- - { - {10
K0i62C - - -— - - 70
K0162CD - - - - - 50
KO183C -~ -~ - - - 0
K0164C -~ - - -~ - {10
K0145C - -- - - - 20
KOL&sC -~ -- - - - 30
K0147C -~ - - - - {10
K0148C - - -— - - {10
K0149C - -~ - - - {10
Ko170C - -- - - - <10
Ko171C - - - - -~ 20
Kot72C -~ -- - - - <10
K0173C -- - - - - {10
K0174C - - - -~ - {10
K0175C -~ - - - - {10
K0176C - - - - - {10
Kot78C -~ - - - - 50
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Table 1, Mineralogical data from nonsagnetic, heavy-sineral-concentrate samples fros the Mt, Kateai study area, Alaska--tontinued

Sample Latitude Llongitude Pyrite 5Sphene - Rutile Arsenopyrite Barite Chalcopyrite 6alena Stibnite Cassiterite

- -

KOL7SC  SBIBI2 IS4 3013 . 2 -~ - - - - - - -
KOIBOC 581628 1543639 1  — [ . -Z = = = =
KOLBIC 581611 (543155 i 1 i - 1 - - = =
KOlg2t 847 7 142682 1 00— - - - ! - - -
KBt 5817 2 1A 2444 3 - — - - { i = =
KOIBSC 582242 1541436 1 0 -  — - = - - = -
KOIBSCD 582242 ISA-14 38 - -~ - = = = = = =
Ko1g7C 82253 14132 2 - - - 1 . = = -
KoigeC 5822 1 (SA1717 - @ - { 1 — - = - =
KOIBYC B2 16 15616 4 1 1 I - 1 - - - =
ko190 582052 ISA152% 2 - - - 1 - 1 - -
KOIAC 582352 154 148 2  — - - - = - = =
K9St 5B 2539 IS412 0 2 P - - 1 { = = =
KOI%C 82628 IS4109 2 -  — 2 - { = = =
KOI97C 82252 54 810 2 - - - 2 - = = =
Koi98C 58 817 1551840 3 T - { 1 - = =
K200 58 634 1551632 1 - 1 - - - i = =
K020 58 523 IS51543 1 - - - - - - -
K202t 58 445 1S53 24 i R - 2 - = = =
K0203C 38 417 151359 I i t - - - = - ~
K206 58 129 1551610 - @ — - - - - - - -
k0200 58 0 2 151844 - 1 - - = = =
K200 58 137 ISS1015 1 - - - = = = "
k22 58 034 155 820 1 - { - - - = - .
KO3t 58 1 & 155 554 - - i - 2 - - = =
KO2SC 58 212 15537 3 00— - - 2 - = = =
K266 58 223 1553259 2 T - 3 - - = -
Ko28C 58 131 1553036 2 R - 3 - - = =
K219 58 2384 1553% 2 3 - - - i - = = =
K0220C 5B I 6 1552948 1 - - - - = = - =
K221 58 025 15529 6 1 00— - - g - - - -
Koz 8 0 3 153y 9 01— - - i - = - =
KOZ2C 58 0 5 153922 4 TR - 2 1 = = =
K026 58 053 IS52616 - - 1 - - - - = -
kozz8C 58 450 15/ 11 2 00— - - 1 = = = =
K229 58 4 6 152941 1 0 -~ - = - = = = =
KoZ0C 58 323 IS/ - - - — = = = = =
KOZ3IC 58 318 1529 0 2 2 — - - - = - = =
K236 8 313 1552916 2 - - - - = - = =
KoZBC 58 332 15 9 1 - - - = - - = =
KOZUC 58 327 155 913 - R - - - - - -
K0235C 58 244 155 750 1 TR -~ 1 - = = =
KZHC 58 128 155 420 | R - - = - = =
Ko237C 58 356 155 210 1 - 1 - - - - 1 =
KOZBC 5B b A6 (52739 1 P —~ = = = - =
KO3 58 648 152739 5§ - - - 3 - = = =
Ko240C 58 642 152715 1 00— - - i - = = =
KO2MC 58 438 1552558 1 T - - i l - -
Ko242C 58 344 (532842 | R = - - - = =
KoM 5B &13 (S54A 4 - ! - - 1 — = .
KO244C 5B 615 ISS 2414 2 R - - - - - -
KoMSC 58 41k (55238 1 0 - { - = — - = =
KoM B 3 B IS 3 - - - - 1 = = =
KoMIC 5B 221 IS4 1 - ! - - - - - =
Ko48C S8 123 152750 - P - - - N = =
KOMICD 58 144 1552781 — - - - = = - = =
KOZS0C  SB I3 46 1A 43 — - - = = = = = =
KOZSIC 581342 1544317 5 T 1 - 1 — = =
K256  SB132 (A4 2 - - - ) - = = 0
KOZSC  SB1333 14454 4 - - = - = = = -
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Table 1. Mineralogical data fros nonmagnetic, heavy-sineral-concentrate samples fros the Mt. Katmai study area, Alaska--continued

Sasple Scheelite Cinnabar Sphalerite Wulfenite Bold Percent

Sulfide
K0179C - - -~ - -- 10
K0180C - - - e ¢ { R
Xo181C - - - - R ¢ :
K0182C - - - { - <10
K0183C - -- { - - 4
K0185C -- - - - —- {10
K0185CD - V== - 1 i | <19
K0187C - - o= - - 30
K0188C -- -- - - - 20
K0189C -- - - - -- <10
K0190C - - - - - 20
K0194C -- -- - - - 10
KO195C - -- - - - 30
K0194C - -- - - - 20
K0197C - - - - -- 10
K0198C -- - - - - 30
K0204C - - - - - {10
K0201C - - - - - <10
k02020 - - - - - 20 .
K0203C - - - - - <10
K0204C == - - - - <10
K0208C - - - - - <10
K0210C - - - - -- <10
K0212C - - - - - 10
K0213€C - -- - -~ -- 10
K0215C - - i - - 30
K0214C - - - - -- 30
K0218C - - -- - - 20
K0219C - - i i - 30
K0220C -- - - - - <10
K0221C - - { - - {10
K0224C -- -- - - <10
K0225C -- -- 2 - - 70
K0224C -- - - - {10
K0228C - - - -- --
K0229C - - - - - {10
K0230C -- -- - -- 10
K0231C - - - - - 10
K0232C - - - - -- 10
K0233C - - - - - <10
K0234C - - - | - {10
K0235C - -- - - -- <10
K0236C - -- - - - (10
K0237C - { - - - {10
K0238C - - 1 -~ - <10
K0239C - - -- - - B0
K0240C -- -- - - - {10
K0241C -- - - - - {10
K0242C - -- { - -- {10
K0243C - - - - - 40
K0244C - -- - - - 10
K0245C - - -- - <10
K0244C - - -- -- - 30
K0247C - -~ -- -- {10
K0248C - -- - - - <10
K0249CD - - i - <10
K0250C -- - - - - 20
K0251C - - - - - 90
K0252C - -- -- - - 10
K0253C - - - - - 30
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Table 1. Mineralogical data fros nonsagnetic, heavy-sineral-concentrate sasples from the Mt, Katsai study area, Alaska--continued

Sasple Latitude Longitude Pyrite Sphene 'Rdtile Arsenopyrite Barite Chalcopyrite G6alena Stibnite Cassiterite

- e

K0254C 813 9 1544657 - 3 - -- - - - - - -
K0233C |IIL7 144757 -4 1 - - - \ - - - -
K0234C B 144635 3 -- - Y=l - - - - -
K0237C 9B 14 6 154 47 46 ] - - - - { - - -
K0238C 38 13 21 154 48 59 3 ! -= - - | - - -
K0239C 5B 14 4 154 50 2 3 - - - - - - - -
K0260C 381317 154°50 41 =5 - - - - - - - -
K0261C 38 1291 154 33 32 4 1 - - - - - - -
K0262C /1324 1454 1 { { - - -- - - —
K0263C 3814 38 154 53 27 4 - 1 - { - - -
K0264C 38 1438 154 33 39 3 - - - - - - - -
K0263C 381320 1435 9 3 - - { -- - - -
K0266C a8 1250 154 56 4 3 - - 2 - - - -
K0268C 38 12 32 154 57 18 2 - - - 1 - - - -
K0269C 98 11 32 154 57 4t i 1 - - f - - - -
K0270C 381243 155 4 24 3 { - 2 - { - - -
Ko271C 38 11 43 155 4 26 3 1 i -- { ! - - -
Ko272C 381150 135 4 34 { - - - - - - - -
K0273C 38 1257 135 %3l i -- - - - - - - -
K0274C 381235 13510 3 2 { 1 - { - - - -
K0274C 9B 1039 I35 6 59 3 - - - - - - - -
K0277C B2 159 7 | - - - - { - - -
K0278C 38 959 15510 0 2 { - - - - - - -
K0280C 38 935 I 1146 ] - - - 2 - - - -
K0281C B 917 155 9N ] | - -- 1 -- - - -
K0282C 58 B 14 18515325 3 - - - i - - - -
K0283C aB 844 155 323 { - | - - - - - -
K0284C 38 814 1551245 2 ! 2 - 2 - - - -
K02835C 3B 738 135 13 30 3 t t - 2 - - - -
K0286C 8 627 151136 2 { i - - - - - -
K0287C i 638 155 910 3 { 1 - - - - - -
K0288C 98 830 135 9 ¢ 4 { l - - - - - -
K0289C 38 713 153 22 5% 4 - { - t - - - -
K0290C 38 951 1M 2 2 1 t - - - - - -
K0291C 38 327 15520 11 4 { - - - - - - -
K02920 38 434 133 20 13 yi { - - - - - - -
K0293C 38 233 133 20 43 2 { ! -- - - - - -
K0294C 38 350 135 21 18 2 { t - t - - - -
K0293C B8 214 13522 22 | { - - - - - - -
K0296C 81 9 I 2 { 2 - - - - - -
K0297C B 74 I 4 -- - - 3 -- - - -
K0298C 38 538 IS5 435 2 1 { - { - - - -
KO710CN 38 10 28 154 41 54 3 t - - 3 - -~ - -
K1000C 38 1558 159 20 20 { - - - - - - - -
K100iC Bi616 152012 - - - - - - - - -
K1002C BI712 13520 4 ) - i - -~ - - - -
K1003C 3B 1746 15520 1 ! - t - - - - - -
K1004C B 1B B 15520 & { -- - - - { - - -
K1005C 38 20 28 135 20 31 | - - - - - - - -
K1006C 3820 44 15521 55 { - - - - - - - -
K1007C 98 15 11 155 19 36 1 - - - - -- - - -
K1008C 98 15 12 155 19 31 { - - -- - - - -- -
K1009C 3B 1520 15519 0 2 - | - { - - - -
K1010C BI16 3 1519 9 1 - -- - - - - - -
K1014C 98 16 30 155 1% 0 t I | - - - - - -
K1012C 9B 17 31 155 18 12 2 - - - - - - - -
K1013C 3B 17 26 155 1B 16 2 - - - - - - - -
K1014C BB 7 155191y - - - - - - -- - -
K1013C 58 1B 36 155 19 40 2 - - - - - - - -

K1016C 38 19 43 155 19 32
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Table 1. Mineralogical data fros nonsagnetic, heavy-sineral-concentrate saaples fros the Mt. Katsai study area, flaska--continued

Saaple Scheelite Cinnabar Sphalerite liul'feﬁite Bold Percent

Sulfide
X0254C - - -- - - 20
K0255C - - - - - 10
K0254C - -- - { -+ B
K0257C -- - -~ - 90
K0258C -- -- -~ - - 50
K0259C - =" -~ - -~ 50
X0260C -- - - - - 90
K0261C -- -- - - - 20
K0262C -- -- - - - {10
K02463C -- - - - - 30
K0264C -- -- - -- - 50
K0265C -- -- - - - 10
K0264C -~ -- - - -~ 80
K0268C -- -- - - - 10
K0269C -- -- -~ - - <10
K0270C - -- - -- - 90
K0271C -- -- - - -~ 50
K0272C - - - - - 30
K0273C - - - - - (10 -
K0274C - - -~ - -~ 20
K0274C -- - - - -- 50
K0277C -- -~ - - <10
K0278C - - - -~ 20
K0280C -- - - - - 90
X0281C - - - - - 90
K0282C - -~ - - - 90
K0283C -- -~ - - - <10
K0284C i - -- -- - 80
K02B3C - - - - - 10
K0284C -- -~ -~ - - 20
K0287C - -- - -- - 20
X0288C - - - - - 10
K0289C - - - -- - 90
K0290C -~ - - - - 10
K0291C - -~ - - - §
K0292C - - - -- - 10
X0293C - -- - - -~ 10
K0294C - - - 1 - 20
K0295C -- - - -- - 10
K02946C - -- - -~ -- 20
K0297C - -~ -~ - - 40
K0298C -- - -~ - 10
K0710CN - -- { -~ - 30
K1600C - - - - {10
K1001C - i - - -- {10
K1002C - -- - - - 40
K1003C - -- - - - {19
K1004C - - - - - {10
K1005C - -- -- - - {10
K1006C -- - - - -- 50
K1007C -- - - - - {10
K1008C -- - - - -~ {10
K1009C - - - -~ - 10
K1010C -- - -- - (10
K1011C -- -- - - - {10
K1012C -- - - - 10
Ki1013C - - - - - 10
K1014C - - - - - {10
K1015C - - - - - 10
K1016C - - - - {10
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Table 1. Mineralogical data fros nonmagnetic, heavy-mineral-concentrate samples from the Ht. Katsai study area, Alaska--continued

Sasple Latitude Longitude Pyrite Sphene Rutile Arsenopyrite Barite Chalcopyrite Galema Stibnite Cassiterite

- e

K1074C 98 13 15 135 48 31
K1076C B 1541 156 027
K1077C BI7I 16 2 49

KIOISCD  SB 1943 1551932 { - - -- - - i - -
KIOIZC  S5B17 | 1552245 .3 - - — - = _- - = =
KIOIBC 5817 B 15522% 3 - - e e - - =
KIO19C  SB1BS5 1552832 1 - - -- - ~ - -
KI020C 581850 1552312 2 - - -- = - - - =
K1021C 581945 15525-0 1 — 1 -- - -- - _ =
KIO2X 5817 B 15528 § = - - -- - - - - =
K1023C 581713 1552755 2 - - -- - 1 1 - =
KIO2dC 5818 0 1552835 1  — - -- - - - - =
KIO2SC 581810 15532 0 2  — - -- - - - = -
KIO26C 5818 B IS5315% 1 -~ - - - - - - -
KIO2Z7C 5818 0 1553315 3  — 1 -- - -- - - _
KIO26C 58194 15537 § -~ - - - = - - = =
KI029C 581942 15537 0 { -~  — -- - _- - - -
KIOS0C 581930 155374 1  — - - - - - - -
KIOJIC 582035 1553840 1  — - -- - - - - ~
KIO32 5827 5 1553235 1 - - - - - = - =
KIO33C 582710 1553230 - - - - - - . - =
KIOMC 582855 1552640 2  — - -- - - - - -
KIO3SC 582858 1552648 2  —  — — - - - - —
KIOC 582925 155 040 1 -~  — -- -- - - - -
KIO3TL 582918 155 045 2  —  -- - - - - - =
KIO38C 582943 15855 0 2  —  — -- - - = - =
KIO38CD 582943 IS455 0 3 — - - - - - - =
KIO39C 582751 1545845 1 00— - - = - = = =
KIOdC 58245