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URANIUM INVESTIGATIONS

IN SOUTHEASTERN

ALASKA

by CGILBERT R. EAKINS

ABSTRACT

Radioactive mineral deposits at 14 localities in Southenstern
Alaska are discussed to nssist in the exploration (or aranium.
‘T'hese areas, visited during the 1970 tield season, were selected
because of knawn or reported radicactivity aad (or) faverable
weology. Vein depositsand nonmarine Fertiary sanclstones were
examined. Radiometric surveys were made on foot, and small
areas were mapped to show the spatial relationship hetween
radioactivity and certain ore depasts.

Previousty unreported Jow radisactive anomalics were lound
at several localitics, but none of the deposits was indicated to he
ol comnercial grade. Shghtly radioactive <sandstones were
found at Port Camden and on the west side of Zarembo Island.
Radicactive pegmatites al Endicort Arm and clsewhere in
Sontheastern  Alaska do not appear to have commercial
possibilities, but inay serve ns guides 1o mineralization.

Ceochemical streom-sediment samples were collected at
mast of the lecalilies examined. A total of 205 sariples were
taken. Results of atomic absorpton analyses nre given lor
enppey, lead und vinc. Strong geochemical anomalies were
lound at William Henry Bay and Kook lLake.

The best guides for veaninm exploration in Southeastern
Alaska are «oda-rich granite and the ores and gangue iminerals
frequently associated with uranium. These include minerals
containing copper, silver, cobalt und molybdenum, und
hematite and fluosite. "There is some indication that ymnsual
amounts ol urgninm ninerals are present in zones peripheral to
major copper distnicts,

INTRODUCTION

PURPOSE AND LOCATION

A strong demand for uranium to meet a critical
energy shortage in the industrial nations is anticipated
for the next 23 years (Schubert, 1971, p. 102). This
forecast is supported by many experts in the nuclear
energy field. Thus, in spite of the current oversupply
of uranium and the possible development of breeder
reactors, large new reserves will be required. In
1968 the Alaska Geological Survey began a study of
uranium mineralization to encourage prospecting for
radioactive deposits in Alaska, which still is relatively
unexplored for uranium. In 1970 an investigation was

conducted in Southeastern Alaska, because thisregion
contains an important uranium-thorium mine and
several radioactive prospects. Figure 1 shows the
focations of 14 areas visited.

These were selected on the basis of known
radioactivity, favorable geology, or reports of
radioactivity received from prospectors. However,
this report is by no means a complete evaluation of the
uranium potential in Southeastern Alaska. Rugged
terrain, dense vegetation, and heavy rainfall inhibited
field work, so that only the more accessible areas were
examined.

REGIONAL SETTING AND
MINERAL PRODUCTION

Southeastern Alaska is the panhandle extending
from 54° 30’ to 60° N. latitude. It includes a narrow
strip along the mainland and more than 1,000 islands in
the Alexander Archipelago. The entire region is part
of the western Cordillera. The outstanding geologic
features include late Mesozoic intrusive masses
forming the northwest-trending Coast Range
batholith and smaller subsidiary intrusives. The
batholith is complex, and consists of a variety of
igneous rocks of slightly different ages. The geology
of the region has been complicated by tectonic
activity since early Paleozoic time, Metamorphism of
pre-Tertiary rocks is widespread. Major high-angle
faults, with lateral displacements of many miles have
determined the locations of numerous canals and
inlets.

Ore deposits in Southeastern Alaska occur near
intrusive rocks. The most important ones are
concentrated in four general areas (fig. 2). These
include (1) the Juneau gold belt extending for
approximately 125 miles along or near the coast from
Berners Bay to Windham Bay, (2) the Chichagof gold
district on the northwestern part of Chichagof Island,
(3) the Hyder silver-lead-gold-tungsten district at the
easternmost tip of Southeastern Alaska, and (4) east-
central and southeastern Prince of Wales Island and
the adjoining Ketchikan area, which contain mostly
copper, with some gold, uranium, silver, and lead.
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EXPLANATION
LOCALITIES EXAMINED
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Between 1906 and 1956 Southeastern Alaska yielded
6.2 million ounces of gold, 3.3 million ounces of silver,
37 million pounds of copper, 48.3 million pounds of
lead, 111 thousand pounds of zinc, and 14 thousand
ounces of the platinum group of metals, mainly
palladium (Kaufman, 1958, p. 7). Other ores mined or
located contain antimony, barite, garnet, iron,
molybdenum, titanium, tungsten, and recently,
uranium and thorium.

PREVIOUS INVESTIGATIONS

During the intensive search for uranium in the late
1940's and early 1950’s, the U.S. Geological Survey on
behalf of the Atomic Energy Commission
investigated numerous mines and placer deposits in
Alaska for radioactivity. Reports pertaining to
reconnaissance in Southeastern Alaska were made by
Bates and Wedow (1953), Houston (1852), Houston,
Bates, Velikanje and Wedow (1958), Matzko and
Freernan (1963), Wedow, White, and Moxham (1951),
West and Benson (1955), and White, West, Tolbert,
Nelson, and Houston (1952). MacKevett (1963) made
a thorough study of the uranium-thorium district at
Bokan Mountain on Prince of Wales Island. Cobb
(1970a) has compiled an index of uranium, thorium,
and rare-earth elements known in Alaska. Reports on
radioactive deposits in Southeastern Alaska by the
Alaska Territorial Department of Mines include those
by Fowler (1949) and Williams (1852a,b,1955a,b,c¢,d,
and 1958). Reports by the Alaska Geological Surveys
include those of Eakins (1969, 1970). Exploration by
major companies and numerous private parties has
included radiometric surveys, but the results are not
available to the public.

ACKNOWLEDGEMENTS

Claude Williams assisted the authot during the 1970
field season and had charge of geochemical sampling.
Prospector Bill Huff of Ward Cove, Alaska, was very
generous with his time and knowledge of the geology
of Southeastern Alaska and directed the author to
several areas of interest. Various members of the U.S,
Geological Survey encouraged the project with
helpful discussions on the geology of uranium.

TYPICAL URANIUM DEPOSITS
OR OCCURRENCES

Areas having significant radioactivity in
Southeastern Alaska are shown on figure 2 and listed
in table 1. Various modes of occurrence have been
found. For example, radioactivity is associated with
sulfide ore veins in the Hyder mining district,
curbonate veins at Salmon Bay, pegmatite pods at
Endicott Arm and Dall Bay, aplite and pegmatite
dikes in the Bokan Mountain district, and granitic
stocks at Bokan Mountain and William Henry Bay.

The study of many radioactive veins throughout the
world has shown that uranium is often associated with
ares of cobalt, lead, silver, copper, and bismuth. The
most characteristic gangue minerats are hematite and
fluorite. Because of jts mobility, uranium is maost
frequently concentrated near the outer borders of
mineral districts and near the margins of intrusive
bodies. These associations may also serve as general
guides in the search for uranium in Alaska.

VEINLIKE DEPOSITS

Vein deposits are of particular interest in
Southeastern Alaska because high-grade uranium ore
has been produced from a hydrothermal deposit at
Bokan Mountain-near the southern end of Prince of
Wales Island (fig. 2, loc. 13). This deposit constitutes
the main stimulus for uranium exploration in
Southeastern Alaska. The geology of the area hasbeen
mapped and described in detail by MacKevett (1963).
The following description of the Bokan Mountain
district is taken largely from that report.

The Bokan Mountain district covers about 70 square
miles in the Kendrick Bay area. Uranium is associated
with light-colored granitic rocks high in quartz and
soda-rich minerals. The following four types of
radioactive deposits have been found:

¢« A primary segregation of uranium-thorium
minerals in a late stage of peralkaline granite
magma emplacement and subsequent
hydrothermal deposition. This type occurs at the
Ross-Adams mine.

+ Syngenetic deposits in pegmatite and aplite dikes.

» Epigenetic hydrothermal deposits, chiefly open-
space filling, but with some replacement.

o A hydrothermal deposit formed in clastic
sedimentary rock by filling of interstices at the
Cheri No. 1 prospect.
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TABLE 1.-Arcas in Southeastern Aleska with Significant Radipactivity

Lacation on
Figure 2

Area

Geology and
Radicactivity

References

Skagway

William Henry Bay, west side of
Lyne Canal

Poiot Astley, east side of Stephens
Passage

BBH cjzim, Endicott Arm

Shakan—molybdenum  deposit.
Kosciusko Jsland

Salmon Bay, Prince of Wales
Island

Zarembo Istand, southwest coast

Round Point, Zarembo Island

Covuntry rock is quartz diorite, sltered
rhyotite, and andesite dikes. Specks of
fluorite ang iron stain present in rhyolite.
One hand-picked sample from a clayey
material had 1.2% U but very scarce.

Widely scattered grains of euxenite and
traces of thoranite present in an altered
and brecciated granite stock which crops
out over an area of one square mile.
Material containing op to 1.2% eU*
reported from the Lucky Six claims.

Pyrite, sphalerite, bomite, pyrrhotite,
galena, covellite, and traces of native
silver in veins cutting schist. A grab
sample from a copper-sitver deposit
assayed 0.006% eU.

Pegmatite pods in granodiorite, some
pyrite and alteration. Samptles collected
in 1055 produaced 0.04% elU. Samples
collected in 1970 produced 0.004%2 U. A
prospector reported fhuorescent uranium
minerats on top of ridge south of the head
of Endicott Arm.

Molybdenite, pyrite, pyrrhotite,
chalcopyrite, sphalerite, and iron axide in
a breccia zone near the contact of Late
Jurassic or Early Cretaceous diorite with
Silurian graywacke. Maximum eU tound

was 0.004%.

Radioactive carbonate veins cul
Paleozoic graywacke and voleanics. Up
to 0.)3% eV, due mostly to thorium.

Fluorite veinlets with pyrite cutting
volcanic rocks. Maximum eU in felsic
volcanics was 0.005%.

Mesozoic granite intruded into
graywacke. Thin epidote veinlets.
Radioactivity in granite of 0.004% eU
probably due to accessory minerals.

Freeman, 1863, p. 30,33

Matzko and Freeman,
1963, p. 44; present report

Houston, Bates, Velikanje
and Wedow, 19858, p. 25;
Wedow and others, 1953,
p-6

Moff, written
communicution., 1970;
Williams, 1858a; present
report

Houston, Bates, Velikanje
and Wedow, 1958, p. 24;
Wedow and others, 1953,
p. 9 10

Bates and Wedow, §953,
p- 1, 8 Glover, 195i;
Houston, 1952; Houston,
Bates Velikanje and
Wedow, 1858, p. 6—23;
Wedow and others, 1953,
p. 8, 8, 10; White and
others, 1952, p. 13, 14, 18;
present report

White and others, 1952, p.
18; present report

Houston, Bates, Velikanje
and Wedow, 1958, p. %;
Wedow and others, 1953,
p. 10
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TABLE 1.-Areas in Southeastern Alaska with Significant Radioactivity -Coptinued

Arer

Banded Mountain, Hyder District

Hyder District

Kasaan Peninsvla, cast coast of
Prince of Wales Island

Dall Bay, south end of Gravina
Lstand

Bokan Mountain District, Prince
of Wales Island

Geology and
Radioactivity

A redioactive sample from a copper-
molybdenum prospect assayed 0.03% U.

Sitver, gold, lead, zine, molybdenum,
and tin in veind in granodiorite,
greenstone, and metasedimenls. Smalt
amount of U associated with hematite
and the ares. A sample from the Mountain
View mine assayed 0.045% eU, and lesser
showings were found at other locations.
An unverified assay of 0.7% eU was
reported for a sampte from the Mountain
View property.

Area has beon a smal) copper producer.
Deposits contain  chalcopyrite and
magnetite in a contact zone between
granodiorite stocks und metasediments
and limestonc. Hematite, bomite and
secondery copper minerals also present.
One sample, the source of which is
uncertain, hut believed to be from
Kasaan Peninsula assayed 0.1% duc to
allanite and a copper uranite.

Pods of radioactive feldspar in schist
have up to 0.07% U.

The Ross-Adams mine has yielded
uranium and thorium ore from a deposit
in a peralkaline granite stock. Small
samples have assayed up to 3% U308. Past
production has averaged almost 1.0% U
and 1.0% thorium. Ore minerals are
uranotharite and urancan thorianite.

References

Samples received from J.
W. Huff, 1970

Fowler, 1949; Houston,
Rates, Velikanje and
Wedow, 1958, pn. 25—29;
Wedow and others, 1951,
p. 54, 55: West and
Benson, 1955, p, 27—45;
Williams, 1952a

Wedow, 1951, p. 63;
White and others, 1952, p.
16

Williams, 1858; present
report

Eakins, 1970; Frecman,

1963, p. 44—49;
MacKevett, 1983;
Williams, 1955¢

The principal ore deposit in the Bokan Mountain
area is at the Ross-Adams mine, which was discovered
in 1955 near the head of Kendrick Bay by Don Ross
and Kelly Adams using an airborne geiger counter.
While the ore is not in a vein, it is a hydrothermal
deposit. The ore is a uranium-thorium concentration
in a peralkaline granite stock, which is roughly circular
and about two miles in diameter. it forms prominant
outcrops at Bokan Mountain.

The peralkaline granite is an unusual variety of
igneous rock characteristically kigh in quartz and the
sodium-bearing pyroxene (acmite) and amphibole
(riebeckite), which may be present in amounts up to
12%. 1t is generally light gray with an average of about

10% dark minerals. Accessory minerals are chiefly
zircon, uranothorite, pyrite, xenotime, fluorite,
cordierite, and magnetite. Unusual amounts of the

minor elements, uranium, thorium, yttrium,
lanthanum, niabium, cerium, and other rare earthsare
present. Aplite and pegmatite dikes genetically
related to the Bokan Mountain granite arc interesting
because some contain uranium, thorium, zirconjum,
and niobium. Lead-alpba and potassium-argon
measurements show the granite to be Late {riassic or
Early Jurassic in age (Lamphere, MacKevett, and
Stern, 1964). The peralkaline granite stock has been
intruded into an older pluton of diorite and monzonite
of Ordovician age.
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The Ross-Adams ore body is an irregular pipelike
body that plunges generally southward. The
percentage of uranium minerals decreases gradually
outward from a high-grade core, and ore limits are

indefinite. Ore mined from an open pit originally -

contained a high-grade core which averaged over 0.5%
0308' A large portion contained 1% UISOB' and pods
contained up to 3% UgOg. Twelve samples analyzed

by the U.5.G.S. yielded from 0.18 to 3.2% uranium.
High-grade ore can be distinguished by its dark color '

due to the presence of associated hematite in the
granite. The core was surrounded by a zone of lower-
grade ore 2 to 20 feet thick thataveraged less than 0.5%
UnOg. Information is not available on the tenor of the
ore mined later by underground methods or on new
ore discovered by recent drilling.

Almost all the ore minerals are primary. They occur
both as grains scattered throughout the peratkaline
granite and in numnerous thin (0.} to 0.8 mm) veinlets.
Anhedral to euhedral grains up to 2 mm wide are
typical. The dominant ore minerals are uranothorite

(uranium-bearing thorite) and uranoan thorianite

thorianite). Coffinite,

(uranium-bearing

U(8i0y4 )(OH)4 is found in minor amounts. Other vein

minerals accompanying the ore minerats are abundant
hematite and calcite, and lesser amounts of fluorite,
pyrite, limonite, galena, quartz, clay minerals, and
chlorite.

There is no sharp boundary between the ore and the
host granite. The ore zone contains slightly more iron,
lead, aluminum, zirconium, titanium, magnesium,
calcium, manganese, and arsenic, but less quartz and
potassiumn than the surrounding rock. Most of the ore
is out of radioactive equilibrium, but the thorium
combines with the uranivm in such a way to give the
effect of apparent equilibrium.

A total of 80,000 tons of ore averaging almost 1% of
both U, O_and thorium has been produced by various
operators of the Ross-Adams mine by underground
and open pit methods. The mine was closed between
1964 and early 1971, when Newmont reopened it.
Dnrlling by Newmont has proven the presence of ore
beyond previousty known limits and has shown that
the structure of the deposit is much more complicated
than had been suspected.

Uranium-thorium minerals have been found in
small amounts at some other prospects in the area.
These minerals include uraninite, uranophane,
allanite, possibly davidite or brannerite, and
ellsworthite. Only minor amounts of the secondary
uranium minerals gummite, sklodowskite, beta
vranophane, bassetite, and novacekite have been
reported from the Ross-Adams property. The scarcity

of secondary uranium minerals is undoubtedly due to
their solubility and the heavy rainfall in the area.

Some claims and prospects in the district are near
altered dacite dikes in albitized zones along the:
margin of the peralkaline granite. Others are on small
pegmatite dikes within the granite. Most of these
claims are only slightly explored. One prospect was
located for fluorite. About eight miles southeast of
Bokan Mountain, weak anomalies occur in pegmatites
near Gardner Bay. Low radioactivity has been found
in altered andesite dikes cutting syenite near Stone
Rock Bay about three miles south of Gardner Bay.
None of the more common metals associated with the
Bokan Mountain uranium-thorium ores appear to be
present in commercial amounts, but old copper and
gold prospects have also been worked in the past,
mostly around Gardner Bay, McLean Arm, and
Maltard Bay, 25 to 30 miles southeast of Bokan
Mountain. It is possible but not proven that the
uranium-thorium ore is related to the copper district
on the island (fig. 2).

DEPOSITS IN SEDIMENTARY ROCKS

Ninety-five percent of the aranium reserves in the
United States are in nonmarine sandstone and
conglomerate formations of Triassic and Jurassic ages
in the Colorado Plateau region and jn Tertiary basins
in Wyoming. Host rocks for bedded uranium deposits
in the western United States characteristically are
nonmarine, arkosic, often carbonaceous sandstones
and conglomerates derived from ancient granites. In
some districts they are overlain by acidic volcanic ash
or tuff. The ancient granites and volcanic ashes are
considered to be the sources of the uranium. This is
thought to have been removed by weathering and
solution, transported by meteoric water into the
sandstones and concentrated in certain beds or at
solution “fronts” under proper reducing conditions.

Some of the conditions necessary for this type of
deposit are present in Alaska, where nonmarine,
arkosic, and carbonaceous Tertiary sandstones and
conglomerates have been deposited in basins near
granitic mountains. Volcanic ash and tuffs also are
present in some areas. On the other hand, factors
possibly unfavorable to the formation or detection of
uranium deposits in Tertiary sandstones of Alaska are:
(1) high annual precipitation, especially in
Southeastern Alaska where the rainfall is generally
over 100 inches a year, (2) relatively steep dips in
contrast to comparatively flat-lying beds of the
western states, (3) apparent lack of pyrite and trace
elements commonly associated with ore-bearing
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formations of the western United States, and (4)
climatic changes since Tertiary time leading to the
presence of permafrost in some Alaskan basins. In any
case, very little has been done to investigate the
uranium potential of Tertiary sandstones in Alaska,
and apparently there has been no drilling to test these
formations at depth other than in the Cook Inlet
petroleumn province.

Throughout Southeastern Alaska, Tertiary beds
overlie Mesozoic and (or) Paleozoic rocks with a
pronounced unconformity. Dips vary from 8° in some
places at Port Camden to 60°'south of Kootznahoo
Inlet. The sandstones and conglomerates are poorly
sorted, compact, vnmetamorphosed, and cross-
bedded. They consist of an assortment of rock detritus
which includes quartz, shale, phyllite, and volcanics.
Interbedded coal lenses and plant fossils are common.

Tertiary sediments remain today in the following
areas:

o The Kootznahoo Iniet-Mitchell Bay area near
Angoon on the west side of Admiralty Island,
where approximately 38 square miles are
underlain by sandstones and conglomerates with
small amounts of shales and coal;

s Little Pybus Bay on the southeast side of
Admiralty Island, which contains about 5 square
miles of sandstone;

e Port Camden area on Kuiu Istand, which contains
the most complete section of 1ertiary heds; and
the nearby Hamilton Bay area of Kupreanof
Island;

o Cleveland Peninsuta near Ketchikan, where
sediments are exposed for a short distance along
shore;

e Coal Bay on the south side of Kasaan Bay, Prince
of Wales Island; and

s Zarembo Island, along the southwestern coast.

Sedimentary rocks possibly correlative with the
sandstones of the Kootznahoo Inlet area are exposed
on Pleasant Island in Icy Strait north of Chichagof
Island.

In the present study, only three areas of Tertiary
sandstones were examined. For the report they are
described later under the titles: Kootznahoo Inlet-
Mitchell Bay area, Admiralty Island; Port Camden
Area, Kuiu Island; and Zarembo Island Area.

The Tertiary rocks in these six areas consist of
volcanics and cowntinental sandstones and
conglomerates. The volcanics, including flows, sills,
agglomerates, and breccias, are more widespread
than the sandstones. In some places the volcanicrocks

are interbedded with or overlie the sandstones. The
sandstones and conglomerates in Scutheastern Alaska
occupy troughs created during Paleocene through
Miocene time. Though now separated, these strata
may once have been parts of a more or less continuous
deposit over an extensive area. The sandstone
formation of the Kootznahoo Inlet-Mitchell Bay area
is probably 5,000 feet thick. A map by Brew, Loney,
and Muffler (1968, p. 185) shows an interpretation of
Tertiary paleogeography in which a belt 200 miles
long and about 30 miles wide is inferred to have
extended from the northern part of Admiralty Island
to the middle of the western side of Prince of Wales
Island. The map shows a core of volcanic rocks
surrounded by sandstones and conglomerates.

URANIUM IN PEGMATITE DIKES

Quartz and alkali feldspars frequently scparate
from cooling magmas to form pegmatite dikes, which
may contain concentrations of rare metals, including
thorium and wranium. This type of deposit may
produce some fine specimens and small amounts of
high-grade radioactive material, but there are few
pegmatites in the world mined for uranium and so far
none in Alaska (Sainsbury, 1957). In the Bokan
Mountain wranium-thorium district, radioactivity hsas
been found at scattered prospects in pegmatite dikes
as wall as in aplite and dacite dikes. Radioactive
pegmatites have also been discovered at the BBH
claim on Endicott Arm and in pods of feldspar at Dall
Bay. 'These localities were visited during 1970 and are
described below under appropriate titles. Regardless
of composition, such dikes are probably most
valuable as indicators or guides to possibly more
extensive deposits rather than heing of commercial
value in themselves.

MISCELLANEOUS DEPOSITS

Three localities (not listed in table 1) where
radioactivity was very low, but where the mineralogy
was favorable or rare-earths were detected, may have
possibilities for uranium. These are:

Admiralty Island, 5 miles west-southwest of the
head of Seymour Canal (King Salmon Bay area).
Yttrium, zirconium, niobium, thorium(?) and the
rare-earth elements lanthanum, cerium,
praseodymium, and neodymium were detected
by X-ray spectroscopic analysis of heavy minerals
from pegmatite veins {(Lathram, Pomeroy, Berg,
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and Loney, 1985, p. R43, R45).

e Sandy Cove prospect at Clacier Bay. Quartz
monzonite bedrock contains allanite plus copper,
gold, silver, molybdenum, and bismuth in a
mineralized zone (MacKevett, Brew, Hawley,
Huff, and Smith 1967, p. 114-115).

¢ Goddard Hot Springs area, west side of Baranof
Island. Stream gravel concentrates yielded from
0.012 to 0.016% equivalent uranium, probably due
to thorium in allanite. Radiometric surveys
located no radioactive mineral concentrations,
but the background over granite areas was
considerably above that of metasedimentary
rocks (West and Benson, 1955, p. 47-49).

SUGGESTIONS FOR PROSPECTING

In general, igneous rocks that are late-stage
differentiates of granite or syenite, including
leucogranite, late rhyolite, aplite, alkalic syenite, and
phonolite, have been found to contain the greatest
amount of uranium (Faul, 1954, p. 88). Also, uranium
is more often found at the border zones of batholiths
and peripherial to mineralized districts.

Intrusive rocks are scattered throughout
Southeastern Alaska (fig. 3), but geologic mapping of
some portions is incomplete or does not distinguish
the more acidic granites from the intermediate
igneous types. Thus, the most favorable rock types
cannot generally be pinpointed from published maps
alone, and considerable field work is normally
required.

Veins containing copper, lead, silver, cobalt, and
nickel should be checked for radioactivity. In British
Columbia, molybdenite is found to be the sulfide
most comrmnonly associated with uraninite (Stevenson,
1951, p. 382). Hematite (both the specular and thered
varieties, including hematitic jasper) and fluorite are
probably the most universal gangue minerals
associated with uranium deposits.

The fact that commercial radioactive ore has been
found in a soda-rich granite in Southeastern Alaska
suggests that similar granites offer the most potential
in the region. Exploration can be guided by geologic
data that indicate the location of acid rocks intruded at
shallow depths subsequent to major orogenic activity,
especially those high in soda-rich feldspars,
amphiboles, and accessory minerals, and granites
having zones or borders displaying albjtization. Soda-
rich granites have also been noted to be favorable for
uranium in other areas outside Alaska (Clark and
Washington, 1924, p. 107; Faul, 1954, p. 84, and table
2.2.2: Lang, 1949, p. 8). The alkalic syenite near

Tenakee Inlet on the east side of Chichagof Island
may offer possibilies.

Areas to consider for uranium exploration in
Southeastern Alaska should include the intrusive rocks
bordering mineralized districts especially the
Ketchikan-Prince of Wales Island copper district, the
Chichagof capper mining area, and the Hyder
district. However, widespread distribution of
radiometric showings and sulfide mineralization in
Southeastern Alaska indicate that no part of theregion
can be completely eliminated from prospecting for
uranium deposits.

While the characteristics of Tertiary sandstone and
conglomerate in Southeastern Alaska do not appear to
be favorable for commercial uranium deposits,
anomalous radioactivity was detected ata few places.
There is no information to indicate that the beds have
been tested at depth.

Aernial radiometric surveys from Jow-{lying aircraft
are the most rapid means of prospecting large areas,
but because of the ruggedness of Southeastern Alaska,
the method has its limitations. Geochemical
techniques are applicable in some areas. Stream-
sediment, soi}, and mulch samples can be analyzed for
uranium to a sensitivity of 1 ppm. Geobotanical
prospecting and the analysis of ashed plant material
may be useful in outlining 2 uranitum deposit beneath
soil. Feld work by the author (Eakins, 1970) at the
Ross-Adams mine has shown that the deposit has a
strong expression in stream sediments and seversl
types of organic material, especially lodgepole pine.

INVESTIGATIONS BY THE DIVISION
IN 1970

WILLIAM HENRY BAY AREA

LOCATION AND ACCESS

The Lucky Six Claim Group, hereafter referred to
as Lucky Six claims, is located on the west side of Lynn
Canal, approximately 42 miles northwest of Juneau
(figs. 1, 4). These claims lie between 1,500 and 2,000
feet above sea level on a ridge 1-1/2 miles south of
Endicott River and 2 miles north of the mouth of
William Henry Bay. It is a steep, difficult climb on
foot from the coast. But abave 1,500 feet, the claims
are mostly above timber line and the bedrock is
exposed in many places. The locality was visited in
early June, and about two-thirds of the area occupied
by the claims was still snow-covered, prohibiting full
examination of the ground.
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HISTORY

A radioactive anomaly was detected from the air by
prospectors during the 1950’s. Shallow prospect pits,
trenches, and one diamond-drill hole revealed
mineralized material. One sample was reported to
contain 0.20% eU (equivalent uranium), but a
commercial deposit was not indicated.

GEOLOGY

The area considered here lies between William
Henry Bay on the south and the Endicott River on the
north, The geology of the area has been discussed by
Berg (1960, p. B39); Herbert and Race (1964, p. 10:
1965, p. 25-26); MacKevett (1957, p. 175); Matzko and
Freeman (1963, p. 44); Mertie (1921, p. 109-112); and
Twenhofel, Reed, and Gates (1949, p. 28-30).

The Lucky Six claims are sitnated on the
southeastern edge of a small Tertiary quartz
monzonite intrusive that is exposed over an area of
approximately three-fourths of a square mile. The
intrusive is surrounded by Paleozoic¢ volcanics and
metasediments (fig. 4). The general strike of the strata
and the dominant structures is north to northwest.
However, the geology is complex, the rocks are
metamorphosed, and subordinate east-west faults cut
the major structures.

About 1/2 mile south of the mouth of the Kndicott
River, a predominantly carbonate sequence
containing argillite and basalt dikes is in contact with
an altered sequence of volcanics to the south. The
contact is well-exposed on the coastand appears to be
a northwest-trending fanlt. Small diorite and diabase
intrusives lie west and north of William Henry Bay.

MINERAL DEPOSITS

Two prospect pits on the Lucky Six claims (fig. 5)
expose zones containing soft, vuggy, black- and red-
stained fractured material. No well-defined veins
were visible, but a prominent fracture in pit No. 2
strikes N 5° E and dips 80° W. Fractures in pit No. 1
also seem to trend northeast. The intrusive underlying
the claims is a light-gray porphyry with feldspar
crystals up to 1-1/2 inches long. There is an abundance
of altered mica throughout the rock, which is
especially noticeable on fractures and in vugs. Some
brecciated, fine-grained, siliceous rock was found on
the surface 150 feet southwest of pit No. I, which may
represent an extension of a crushed 2one from that pit.
Traces of thorianite in small red patches were

reported by Matzko and freemap (1963), and
scattered grains of euxenite were reported by
MacKevett (1957). Rare earths were fourd by
Lathram, Loney, Condon and Berg (1959) in a sample
containing pyrite, chalcopyrite, galena and sphalerite.

Copper ore has been mined from the Alaska
Endicott Mining and Milling Company mine located
in the valley 3/4 mile southwest of the head of William
Henry Bay at an elevation of 160 feet (fig. 5).
Development was done between 1916 and 1820. The
ore zane cuts greenstone country rock and consists of
an irregular quartz-calcite brecciated zone averaging
10 feet wide. The strike is east and the dip averages 80°
S. The ore mineral was chalcopyrite. Pyrite and traces
of gold and silver were also present. Underground
work consisted of 1800 feet of tunneling and some
stopes. Other copper claims have been staked on the
south side of Williain Henry Bay and near Lance Point
on the north side of the bay.

A 200-square-mile area with widely distributed
gossans north of the Endicott River was reported by
Berg (1980). The gossans contain showings of cobalt,
copper, zinc, and lead. Berg indicated that they have
not been adequately explored.

RADIOMETRIC SURVEY

Foot traverses with a scintillometer showed the
intrusive on which the Lucky Six claims are located to
have an overall anomalous amount of radioactivity.
The radiometric response increased from 0.01 mr/hr
(milliroentgens per hour) or less on the valcanic rocks
along the coast to 0.04 mr/hr on the intrusive. The
average in the area of the claims was about 0.03 mr/hr,
but readings to a maximum of 0.20 mr/hr were
obtained in the bottom of prospect pit No. 2.
Wherever the scintillometer was placed in a hole or
pit, a pronounced increase in radioactivity was
recorded because of the mass effect of the bedrock.

A radiometric survey was made of the Lucky Six
No. 1 claim and part of the Lucky Six No. 4 claim using
a Detectron Model DG-7 geiger counter. This
instrument is not as sensitive as the scintillometer, but
the readings ranged from 0.015 to 0.200 mr/hr (fig. 5).
Three samples taken by the author from prospect pits
Nos. 1 and 2 were assayed for uranium and yielded 27,
t1, and 8 ppm U. These values may be compared with
the average of 4 ppm for acid igneous rocks.

A fault zone near the head of William Henry Bay
gave an increase in response up to 0.033 mr/hr from
the nearby background of 0.012 mr/hr. This locality is
discussed under Geochemistry. Ore from the mill
ruins near the old Endicott Mine did not show any
radioactivity.
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GEOCHEMISTRY

Six stream-sediment samples and one soil sample
were collected on the south side of the Lucky Six
claims.  Eleven stream-sediment samples were also
collected from the William Henry Bay area (fig. 8).
Atomic absorption analyses are given in table 2.
Histograms appear in figure 7. Anomalous values
from samples taken near the Lucky Six claims were as
follows: copper, 140, 160, 175, 180, and 180. The
copper anomalies may be derived from disseminated
minerals in the intrusive. The stream, however, was
not followed above 1,450 feet, and it is possible that
veins exist higher in the drainage.

TABLE 2.-Afomic Absorption Analyses, William Henry
Bay Area {anomalous values underlined)

Field
Location on Sample Copper Lead Zinc
Figure 6 Number ppm ppm ppm
(Lucky Six Claim Group)
1 P3 210 30 150
2 P12 140 20 75
3 P13 175 40 80
4 P2 180 35 130
5 Pi) 40 65 85
8 Pl 160 35 120
7 P4 180 40 120
(William Hensy Bay /\rea).
8 Plo 45 20 135
9 Po 45 30 170
10 P8 45 20 255
11 ¥ 35 20 130
12 Kl 55 15 100
13 E2 55 70 2000
14 E3 35 g5 “870
15 E4 60 80 2700
18 ES 55 45 1350
17 Ps 55 80 1850
18 P8 45 140 1500

High zinc values were obtained from sediment
samples taken from a stream near the head of William
Henry Bay draining the ridge on the south side. This
anomaly has been reported previously (Herbert and
Race, 1964, p. 10,11, 1965, p. 25-27). Five samples (fig.
B8, locs. 13-17) collected from this stream in 1970
produced zinc values of 870 to 2,700 ppm, copper 35
to 80 ppm, and lead 40 to 85 ppm. Sampling was done
only to an elevation of 225 feet. A fractured iron-
stained zone near the mouth of the stream probably

represents east-west fault. A single sample collected
near the mouth of the next stream southwest (fig. 6,
loc. 18) yielded a zinc value of 1,500 ppm, copper 45
ppm, and jead 140 ppm. Two samples (fig. 8, locs. 9
and 10) collected from the northwest side of the bay,
were slightly anomalous for zinc.

CONCLUSIONS

The small quartz monzonite intrusive just discussed
has not been found to be commerciat at or near the
surface, but the amount of drilling done was probably
insufficient to properly evaluate the area. The zinc
anomaly obtained in streams draining the ridge south
of William Henry Bay is very pronounced, and a
copper anomaly is present in the strearn south of the
Lucky Six claims. It is not known if they have been
prospected aor sampled more extensively, but on the
basis of the anomalies, the upper parts of the
drainages in both areas should be examined and
sampled.

KING SALMON BAY AREA,
ADMIRALTY ISLAND

LOCATION AND ACCESS

The area investigated lies on a subsidiary peak
between 1,500 and 3,000 feet elevation 3 miles west of
the head of King Salmon Bay, on the northeastern part
of Admiralty Island. It lies in the Juneau A-2
quadrangle, approximately 18 miles south of Juneau.
A helicopter was chartered in Juneau for
transportation to and from the locality.

GEOLOGY

A peologic map and bedrock descriptions by the U.
S. Geological Survey (Lathram, Pomeroy, Berg, and
Lopey, 1965, p. R43) suggested to the author that a
small felsic intrusive near King Salmon Bay should be
examined for possible radioactivity.

West of the head of Seymour Canal an area of about
50 square miles of Paleozoic and Mesozoic migmatite,
gneiss and schist contains, near its center, a felsic
intrusive about a mile in diameter. The intrusive
consists of allanite-biotite granite, biotite-quartz
monzonite, and quartz-albite-microcline pegmatite.
Rare-earth elements and possibly a trace of thorium in
pegmatite dikes were located less than 2 miles horth of
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the granitc (Lathram, Pomeroy, Berg, and Loney,
1965, p. R43). That report plus knowledge of the
composition of the granite intrusive suggested the
possibility of uranium in the granitic rock.-Some of the
granitic outcrops weather nearly white. No sulfide
minerals were found except a small amount of pyrite
in migmatite ncar the margins of the intrusive. Iron
staining was heavy near the head of a draw on the
north side of the peak at 2,200 feet, and small veinlets
and pods of white, massive quartz are present in the
migmatite contacts at two or three locations. The
largest quartz pod seen was 2.5 feet. A pegmatite dike
1 x 10 {eet containing quartz, feldspar, and biotite was
found to be barren of sulfides and radioactvity. The
pegmatite dikes reported by the U.S. Geological
Survey to the north were not examined.

MINERAL DEPOSITS

No mineral deposits or prospects are known to be in
the area visited by the author. The iron-stained zone
and small quartz pods near the margins of the
intrusive do not appear to contain ore minerals.

Copper and nickel deposits in 2 mafic intrusive are
located near Funter Bay 25 miles to the northwest. A
copper prospect is near the coast of Seymour Canal
west of Swan [sland, 8 miles southeast of the felsic
intrusive.

RADIOMETRIC SURVEY

Fool traverses with a scintillometer across the
intrusive yielded responses from 0.005 to 0.02 mr/hr.
The higher readings were obtained over localized
zones of pegmatitic granite. General radioactivity was
no higher than would normally be expected over
acidic rocks.

GEOCHEMISTRY

Four stream-sediment samples were collected from
short streams draining the steep walls of a cirque 1/2
mile west of the peak that had heen examined for
radioactivity (fig. 8). Atomic absorption analyses are
given in table 3. The highest values obtained were 85
ppm copper, 25 ppmiead, and 70 ppm zinc. None was
anomalous.

CGONCLUSJONS

No significant radioactivity was detected at the

felsic intrusive near King Salmon Bay, and
prospecting for uranium there is not encouraged.

TABLE 3.-Atomic Absorption Analyses,
King Sulmon Bay Area

Location on Coppeor Lead Zinc
Figure B ppm ppm ppm
I 65 20 35
2 60 25 55
3 55 25 70
4 55 15 70

TRACY ARM AREA, CHICHAGOF ISLAND

William Huff (written communication, 1970)
reported that while using an airborne scintillometer he
encountered a radiometric anomaly on the east side of
the entrance to ‘lracy Arm. The location was
estimated by him to be approximately 57°50'N,
133°33'W at an elevation of about 1,500 feet. This is in
the Sumdum D-5 quadrangle approximately 50 miles
southeast of Juneau (fig. 1).

The area is occupied by strongly foliated,
northwest-trending schists and phyllites, and is near
the western margin of the Coast Range batholith. The
extensive Sumdum copper-zinc prospecl is located 4
mites southeast at an elevation of 4,000 feet on both
sides of and beneath the Sumdum Clacier (MacKevett
and Blake, 1964). Several prospects containing
copper, lead, zinc, and gold are on Tracy and
Endicott Arms {Gault and Fellows, 1953; Herreid,
1662; Race, 1962).

The author visited the area for 1 day but never
reached the location where the radioactive anomaly
was believed to be. A foot traverse was made from the
east shore of 'fracy Arm, near its mouth, to an
clevation of 1,000 feet. Scintillometer readings on the
schist were hetween 0.005 and 0.01 mr/hr. Itis possible
that the radioactive anomaly reportedly detected
from the air was due to outcrops of granodiorite
containing considerably higher radioactivity than the
surrounding schist. Dioritic boulders contain much
visible disseminated pyrite and magnetite. No
geochemical samples were taken.
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TRAP BAY AREA, CHICHAGOF ISLAND

LOCATION AND ACCESS

Trap Bay is an indentation on the south coast of
Tepakee Inlet, Chichagof Island, about three miles
from Chatham Strait. The area visited is near the
junction of the Sitka C.3, C<4, B-3, and B4
quadrangles, 23 miles northwest of the village of
Angoon. The area can be reached by boat or float
plane. The Trap Bay locality was visited to examine a
radioactive anomaly detected from the air while
flying the Kook Lake area with a scintillometer.

GEOLOGY

The geology of the Trap Bay region has been
mapped by Loney, Berg, Pomeroy and Brew (1983).
Bedrock along the coast on the east side of the bay is
Silurian(?) and Devonian(?) graywacke and argillite.
These rocks are overlain by a thick unit of pebble to
cobble conglomerate on the ridge east of Trap Bay. A
stock of granodiorite crops out on the west side of
Trap Bay. The east side of the stock along the valley at
the head of Trap Bay and on the west side of the bay is
bordered by a narrow zone of hornfels. Devonian
limestone forms conspicuous bluffs on the north side
of Tenakee Inlet opposite Trap Bay and forms a
northwest-trending belt west of T'rap Bay.

MINERAL DEPOSITS

A nickel-copper prospect known as the Big Ledge
claim is located on the north side of Tenakee Inlet, 4-1/
2 miles north of the head of Trap Bay (fig. 9). This
deposit was described by Buddington (1925, p. 107-
108). A basic dike 20 feet thick intruding
conglomerate contains disseminated pyrrhotite,
chalcopyrite, pentlandite, and a little sphalerite and
pyrite.

Another prospect, the Three J claim, also on the
north side of Tenakee Inlet, is about 3-1/2 miles
northwest of Trap Bay (fig. 9). The claim covers a
copper-molybdenum prospect consisting of veinlets
and dikes which contain chalcopyrite and traces of
molybdenum, nickel, zinc, and chromium (Berg and
Cobb, 1967, p. 145, 146). Neither of the above claims
was visited.

On the west side of Trap Bay near its head a shear
zone in granodiorite contains considerable iron oxide
and trace amounts of copper, cobalt, and zinc. Minor

URANIUM INVESTIGATIONS IN SOUTHEASTERN ALASKA

anomalous radiometric responses were noted.

RADIOMETRIC SURVEY

Foot traverses with a scintillometer along the shores
of Trap Bay, Tenakee Inlet, and up a short stream
draining into Trap Bay showed that coarse
conglomerate on the ridge south of Tenakee Inlet
produces an abnormally high radioactive back
ground of 0.015 to 0.0025 mr/hr. Argillite and
limestone bedrock in the area produced less than 0.010
mr/hr. The strongest radioactivity, 0.040 mr/hr, was
found in crushed material containing irop oxides in the
sheared zone cuting granodiorite at the head of Trap
Bay. No radioactive minerals could be isolated and
the radioactivity was limited to areas a few inches
across on fracture surfaces.

GEOCHEMISTRY

Only two geochemical samples were collected at
Trap Bay. These were from separate streams draining
into the east side of the bay (fig. 9). Atomic absorption
analyses are given in table 4. The highest values were:
copper 80 ppm, lead 35 ppm, and zinc 180 ppm.

TABLE 4.-Atomic Absorption Anulyses,
Trap Bay Area

Field
Location on Sample Copper Lead Zinc
Figure 9 Number ppm ppm ppm
H E31 35 30 160
2 E145 80 3B 40

The zinc value for sample location No. 1 is about
50% higher than amounts usually considered a high
normal, but the importance of a single analysis is
uncertain. The stream from which it was taken crosses
conglomerate over most of its course, but cuts argillite
below an elevation of 100 feet.

CONCLUSION

The anomaly detected at Trap Bay from the air
apparently is due to the relatively high radivactivity of
coarse conglomerate on the hill east of the bay. The
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source of the radioactivity is probably the felsic
igneous debris so abundant in the conglomerate. The
radioactivity at the shear zone near the head of the bay
is believed to be due to a trace of uranivm or thorium,
but it was not in sufficient quantity to encourage
prospecting for these elements.

KOOK LAKE AREA, CHICHAGOF ISLAND

LOCATION AND ACCESS

Kook Lake is located on the eastern side of
Chichagof Island one mile inland from the head of
Basket Bay. It is in the Sitka C-3 and C4 quadrangles,
about 45 miles southwest of Juneau. Float plane is the
most practical means of reaching the lake. A U.S.
Forest Service cabin is maintained near a good beach
at the west end of the lake. The village of Tenakee on
Tenakee lnlet lies approximately 1) miles to the
northwest. The terrain consists of steep mountains
which rise abruptly to aititudes of 2,500 feet within 1-
1/2 miles of the lake.

HISTORY

Most of the mining activity on Chichagof [sland has
been along the western edge of the island, especially
in the 0ld Chichagof mining district. Prospects on the
castern side are few, but some have been located 6to 8
miles north of Kook Lake along Tenakee Inlet. A hot
spring at Tenakee has been a health resort since the
tate 1800’s. The Kook Lake area was chosen for
examination because a sodalite syenite and a
nepheline syenite mapped by Loney, Berg, Pomeroy,
and Brew (1963) were considered to be favorable rock
types for radioactive minerafs.

GEOLOGY

The geology of the Kook Lake area is shown on a
reconnaissance geologic map of Chichagof Isiand
(fig. 10) compiled by Loney, Berg, Pomeroy and
Brew (1963). A report on the ages of the plutonic racks
was prepared by Lanphere, Loney, and Brew (1985).
The eastern third of Kook Lake lies in the northwest-
trending belt of Devonian conglomerate, argillite and
limestone. The limestone forms conspicuous white
bluffs at the northeast end of the lake. Coarse
conglomerate is present between limestone outcrops

on the southeast side. Sodalite syenite and nepheline
syenite of early Paleozoic age border the western part
of the lake. Several kinds of Paleozoic granite occupy
the area west of the Devonian sediments between
Peril Strait soutb of Kook Lake and Tenakee Inlet to
the north.

MINERAL DEPOSITS

Mineral deposits or prospects are not known in the
immediate vicinity of Kook Lake. Prospects are
present near the entrance to Tenakee Inlet where
minor quantities of copper, lead, zinc, nickel,
molybdenum, and chromium have been reported
from mafic and felsic dikes. Along a stream entering
the southeast end of Kook Lake the author found
considerable pyrite in small felsic intrusives in
fimestone. Pyrite was also found in pods up to 2 inches
thick with much iron oxide at 600 feet elevation along
a large stream draining a cirque south of the ridge
south of Kook Lake. One 10-inch piece of f{loat
assayed 0.012 oz/T gold, 0.014 02/ silver, and 0.004%
copper. A sample of iron-stained material with an
abundance of pyrite from a zone between
geochemical sample locations 3 and 4 (fig. 11) yielded
10 ppm uranium, approximately twice the average
uranium content of acid agneous rocks. The sample
also yielded a trace of gold.

RADIOMETRIC SURVEY

Foot traverses with a scintillometer were made
along streams south of Kook Lake (fig. [1). The
radiometric background was between 0.005 and 0.010
mr/hr. A response up to 0.050 mr/hr was encountered
at an elevation of 500 feet on the south side of Kook
Lake where fractures cut basic dikes. Outcrops of
syenite (P) in this area gave readings up to 0.020 mr/hr.

Another low-grade anomaly of 0.030 mr/hr was
found at an elevation of 450 feet at geochemical
sample location 36 near the southeast end of the lake.
In contrast, limestone and conglomerate beds in that
area produced only 0.005 mr/hr,

A one-hour flight in a light plane with a
scintillometer probe tied outside the cabin was made
over the east side of Chichagof Island from Tenakee
Inlet south to Kitkoh Bay in an attempt to locate any
radiometric anomalies present in the wvarious
intrusives in the area. The terrain flown was very
rugged and flying conditions were poor. There was
little control as far as maintaining constant speeds or
distance above ground, and radiometric readings
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