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RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN
SOUTHEASTERN ALASKA, 1952
By Joseph R. Houston, Robert 5. Velikanje, Robert G. Bates,

and Helmuth Wedow, Jr.
ABSTRACT

Reconnaissance for radioactive deposits in southeastern Alaska in
1952 was centered in three localities:

1) northern part of Prince of Wales Island and parts of

adjacent islands

2) Taku Harbor-Point Astley district

3} Hyder area

Significant concentrations of radiocactive minerals were found only
in the vicinity of Salmon Bay on the northeastern shore of Prince of
Wales Island. Here radioactive carbonate-hematite veins occur along
the coast for a distance of about 8 miles. The veins are generally
short, irregular, and lenticular; but a few can be traced for more than
300 feet between the low-tide line and the forest cover. The widths of
the veins nomally range from less than 1 inch up to 2.5 feet; a few,
however, attain widths of 5 to 10 feet.

The most abundant minerals in the veins are dolomite-ankerite and
alkali feldspar; smaller amounts of red hematite, specular hematite,
pyrite, siderite, magnetite, quart,, chalcedony, and chlorite..
Parisite, bastnaesite, muscovite, fluorite, apatite, thorite, zircon,
monazite, epidote, topaz, garnet, chalcopyrite, and marcasite have

also been identified,.



é

Almost all of the radioactivity is due to thorium contained chiefly
in'thé minerals thorite and monazite., The highest-grade grab sample
assayed 0.13 percent equivalent uranium or approximately 0.68 percent
equivalent thorium (0.77 percent equivalent thorium dioxide). The
average of seven channel samples taken along 100 feet of one of the more
radioactive veins was 0.03L percent equivalent uranium or 0,156 percent
equivalent thorium (0.178 percent equivalent thorium dioiide).

The rare-earth fluocarbonates parisite and bastnaesite, occur
in small amounts in some veins. Four chip-channel samples taken over
a distance of approximately 1,150 feet of what is believed to be the
highest-grade rare-earth vein averaged 0.79 percent rare-éarth oxides
over an average width of’7°h feet, and one high-grade grab sample from
this vein assayed 5.0 percent rare-earth oxidess

INTRODUCTION

Most of the reconnaissance for radioactive deposits in southeastern
Alaska during the summer of 1952 was centered in an area embracing the
northern part of Prince of Wales Island and parts of adjacent islands
(localities C through M, fige. l): Brief reconnaissance work in 1951
(Houston, 1952; White and others, 1952, p. 13-17) had proved the existe
ence of radioactive carbonate-hematite wveins in the vicinity 6f Salmon
Bay on the northeastern shore of Prince of Wales Island (locality C,
fig. 1), and further geological work was necessary in order to detemmine
more accurately the grade, mineralogy, and areal extent of these veins.

Because the radioactive veins in-the vicinity of Salmon Bay occur
only in graywacke, those portions of the northern and northwestern
coasts of Prince of Wales Island (localities E and G, fig. 1; also see

fige 2) that had also been mapped as graywacke by Buddington (Buddington
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and Chapin, 1929, ple. 1) were eiamined. In addition, a number of
localities (F, H; I, J, L, and M, fige 1) on Prince of Wales Island
and adjacent islands were visited due to the fact that previously
described mineral deposits at those localities contain mineral
assemblages similar to those of known uranium deposits elsewhere
(Wedow and ‘others, 1951)e |

Brief reconnaissance examinations were made also in the Taku
Harbor-Point Astley district (localities A and B, fige 1) and in the
Hyder area (locality N, fig. 1) to check on reported pitchblende
occurrences,

Joseph Ro Houston, Robert S, Velikanje, Robert G. Bates, and
Helmuth Wedow, Jre, geolbgists, and Fugene D. Michael, geologic field
assistant, were the Geological Survey personnel engaged in these field
investigations., The party conducted its operations from aboard the
Us So Bureau of Mines motor vessel, the "Swan II", and was in the
field from early July unfil about mid=September, Bates and Wedow
were with the party ohly‘for about a month in the early part of
the summer, Houston, as chief of the reconnaissance party, was
responsible for the preparation of the report.

Special acknowledgment should be made to personnel of the
Ue. So Bureau of Mines who operated the "Swan II" for the Survey
party and to personnel of the Geological Survey'!s laboratories
at College, Alaska, and Washington, D. C., who made all of the radio-
aCtivity, fluorimetric, and chemical analyses and some of the mineral
identifications given herein. Mary E. Thompson was the first to identify
the rare~earth mineral, parisiteg in the samples from the vicinity of

Sélmon Bay. The writers are also indebted to Arthur E. Glover,



engineer-assayer at the Ketchikan Assay Office of the Alaskan Territorial
Department of Mines, for cooperation and aid on the work in the Salmon
Bay areae.

Qualitative and some semi=quantitative determinations of radio=
activity were made in the field with standard commercial portable
Geiger Eounterso Some of the counters were modified to accept 2= by
20=inch gamma probes as well as the standard 6-inch beta-gamma probes
The larger probes weré_used mostly for traversing on foot with'both
the probe and counter lashed to a packboard. ({See Wedow, 1951, po 6.)

This work was done on behalf of the Division of Raw Materials of
the U, So Atomic Energy Commission.

NORTHERN PART OF PRINCE OF WALES ISLAND
AND PARTS (F ADJACENT ISLANDS

Iﬁtroduction

In May 1950, Mre. John Wandve of Ketchikan, Alaska submitted several
pounds of reddish rocks to the Ketchikan office of the Alaskan Territorial
Department of Mines. Mr. WandVe reported that he had collected the
specimens at Salmon Bay on the northeastern shore of Prince of Wales
Island (locality C, fige 1)o Tests by Arthur E. Glover, Territorial
Department of Mines engineer=-assayer at Ketchikan, showed that the
a&erage radioactivity of the entire sample was about 0.0l percent
equivalent uranium (Glover, 1951, pe 1)

In July 1951, Joseph Re Houston and Helmuth Wedow, Jr., geologists,
‘and David I.. Norton, geologic field assistant, of thé Geological Survey
accompanied by Mre. Glover, spent 1% days in the Salmon Bay area.

Houston and Norton returned for three more days late in August. The
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results of the work in 1951 have been described by Houston (1952),
Many narrow radiocactive carbonate-hematite veins were found in the
Silurian graywacke around Salmon Bay. The most radioactive sample
assayed 0,07 pércent equivalent uranium. Tests showed that most of
the radioactivity was due to thorium.

In October 1951 two lode claims were staked near the entrance to
Salmon Bay by Mr., Wandve of Ketchikan. In April and May 1952 Smith,
Pitcher, and Company, also of Kétchikan,‘didlconsiderable prospecting
in the Saimon Bay area and along the coast to the south. Several new
radicactive veins were discovered, and 32 lode claims were eventually
recorded.

Because of the marked interest among private prospectors and
because of the brief reconmnaissance nature of the 1951 work, the
Geological Survey undertook more detailed studies of the Salmon Bay
area during July and August, 1952, Also, because the radioactive
veins at Salmon Bay were thought to occur only in the Silurian gray-
wacke; reconnaissance traverses were made along those portions of
the northern gnd northwestern coasts of Prince of Wales Island (fig. 2)
that had been mapped as graywacke by Buddington (Buddington and Chapih,
1929, plo1l)e Additional brief examinations were made at several
localities on some of the nearby islands to check previously described
mineral deposits that were reported'to contain mineral assemblages
characteristic of known uraniuwm deposits in other parts of the wbrldo

GeneralAgpology of the northern part of
Prince of Wales Island

Very little detailed geologic work has been done in the northern

part of Prince of Wales Island. Buddington (Buddington and Chapin, 1929,
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pl. 1) mapped the coastal areas in reconnaissance fashionj part of his
geologic map has been adapted for figure 2 of this reporte.
Bedded rocks

Ordovician rocks.-=The oldest rocks in the area are of early and

middle Ordovician age. They consist of a series of well-indurated
granackes with associated dark slates, andesitic volcanics, thine
layered black chert, and layers of congldmerate and limestone.

Silurian rocks.--Overlying the Ordovician rocks, probably uncon=

formably9 is a thick series of Silurian sedimentary and volcanic rocks.
The oldest Silurian'focks consist of andesitic volcanics and conglomerate
with some associated graywacke, black slate, and tuff. These rocks have

a thickness of about 3,000 feeto Above them lies a massive; relatively
pure limesione.o fhe fresh rock is white; on weathered surface it is
grayish or grayish=brown. Numerous small randomiyboriented fractures

cut the limestbneo These fractures are coated with a thin facing of
carbonate that'usually weathers Qutiin relief as a network of veinlets.
Thick beds of coarse conglomerate ana.SOme argillaceous limy layers

are interbedded with the limestones The aggregate thickness of thé
limestone and conglomerate is about L,500 feet. About 5,000 feet of
reddish=brown, gray, and gray=-green graywacke containing a féw interbedded
conéloﬁerate, graywacke=like sandstone, and shale layers overlies the limee
stone and is alsé Silurian in agee Much of the Tock on the northern and
western coasts of Prince of Wales Island that Buddington mapped as ‘''graye
wacke" (fige 2) is actually vefy limy. The carbonate content of three
thiﬁ sections ranged from L5 percent to 90 percente Generally there is

a layer of coarse conglomerate 300 to LOO feet thick at the contact

between the graywacke and the underlying limestone. The graywacke is
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the youngest sedimentary formation in the area except for unconsolidated

glacial materiale

Igneous rocks

Dioritic rocks.-=A small dioritic batholith, apparently an outlier

of the late Jurassic or Cretaceous Coast Rang

land, lies just east of Shakan Bay on the wes

e batholith on the maine-

t coast of Prince of Wales

Island. Buddington (Buddington and Chapin, 1929, p. 188, 203) gives

the followihg average composition for diorite

from Prince of Wales Island:

Diorite

: Percent
andesine 62
hornblende 26,5
quartz L
biotite 3
potassium feldspar 2
magnétite 1.5
accessories . 1

(chiefly sphene,
apatite, and zircon)

Chapin (1919, p. 89), Mertie (1921, p. 1
(1946, pe 21), who have visited the molybdeni

Kosciusko Island (locality F, fig. 1; fige 2)

and "quartzosé"’diorite

"Quartzose" diorite

Percent
andesine 56
hornblende 20
quartz 9
potassium feldspar 6
biotite b
pyroxene 265
magnetite 2
accessories 045

18=119), and Robinson
te deposit near Shakan on

also report that this in-

trusive is composed of diorite and quartz dioritees A thin section made

from a specimen collected in 1952 near the we

stern contact of this ine

trusive had the following mineralogic composition:

oligoclase~andesine

quartz

biotite (somewhat
altered to chlorite)

alkali feldspar -

hornblende

accessories

Percent
55
35
5
3
2
trace
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As geologists have made few, if any, traverses across the northern
part of Prince of Wales Island, and prospéciars have done little work in
that area, there may actually be other outliers of the Coast Range
batholith besides the one shown in figure 2.

Lamprohyre and basalt dikes.-=Lamprophyre and basalt dikes cut the

Paleozoic rocks of northern Prince of Wales'Island in many places. They
range from a few inches to more than 50 feet in width and many can be
traced for several hundred feet from the edge of the forest cover to the
low=water mark. The dikes generally strike somewhere between northwest
and northeast. The most prevalent strike is north-northeaste The
lamprophyres are probably older than the basalts, dating possibly from
a late phase of the Coast Range orogeny during Cretaceous or early

Tertiary time. The basalt dikes are probably of Tertiary age.
o 'Cv , Structure

Only the broader features of the structural geology of the
northern part of Prince of Wales Island &re known. The major element
is a large northwest=-trending anticlinorium that parallels the Coast
Range batholith. Kashevarof Passage on the east side of the island and
Port Protection at the northwest corner have been eroded along subsidiary
anticlines of this anticlinorium. Shakan Bay on the west coast occupies
a synclinal troughe There are probably several other minor anticlines

and synclines in the area.

Salmon Bay area

Geology

A thick graywacke formation of Silurian age is exposed along the
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coast for about 3 miles to the northwest and about 5 m:‘.lés to the southe
east of Salmon Bay (fige. 2). Layers of well-indurated shale, graywacke-
like sandstone, and coarse conglomerate are interbedded with the graywacke,
The conglomerate is especially abundant near the base of ihe graywacke
formation where it occurs in a layer 300 to LOO feet thicke It is com=
posed of well-rounded pebbles, cobbles, and scattered boulders of a red
granitic rock, dark-green greenstone, dark-graj argillite, gray limee

" stone, and a red volcanic rock in a matrix of reddish=brown graywackeo

The Salmon Bay graywacke varies in color from reddish brown to
grayish greens The grain size ranges from less than 0.05 mm. to more
than 3 mm. The rock is .eomposed of plagioclase, microperthite, orthoclase,
chert,; quartz, carbonate, and iron oxides with smaller amounts of pyrite,
epidote, slate, and volcanic rock fragments., In many places iron oxides
- are abundant enough to give the rock a deep hematite-red color. The
graywacke .is_ well indurateds Usually it occurs in beds ranging from
several inches to several feet thick, but in some places no bedding
is wvisible and the graywacke resembles a volcanic rock.

The Salmon Bay area is on the west flank of the north=northwest-
trending Kashevarof anticline. The regional strike averages about N, 15© W.?
and the dip averages about L5® W,

Many dikes cut the Salmon Bay graywackes Their strike ranges from
Ne 15° We to Ne 65° Ee, but northenorthwest and northenortheast strikes
predominate; the dips are commonly very steepo The widths range from a
few inches to as much as 50 feet, The widest dikes are located between
Bay Point and Point Colpoyse(fige 3)s Three types of dikes have been
identified, Albite=biotite lamprophyres and albite~hornblende lampro-

phyres are the most common typeo Fairly fresh-looking basalt dikes
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rich in carbonate are quite abundant, and one phonolite dike has béen
recognized, The exact age of the dikes is not known. The lamprophyre
dikes may"have been emplaced during the late stages of_the'Coast Range
orogeny in Cretaceous or early Tertiary time. The other dikes are
probably of Tertiary agee

No coarse=grained igneous rocks were observed in the vicinity of
Salmon Bay., Traverses to the west up the major streams revealed only
more of the graywacke formation and one small isolated lens of lime-
stone. A few well=rounded pebbles and cobbles of a light-colored
hornblende~bearing granitic rock were found in the stream beds., These
could have come from an intrusive further west, or they might be glacial
drift derived from the Coast Range batholith or one of its outlying
stocks to the easte A few rounded boulders of granitic rock found

along the shore are probably glacial drift from the east or northeast.
Vein deposits -

Radioactive carbonate-~hematite veins.=--~Many narrow radioactive

carbonate~hematite veins cut the graywacke along the coast for a
disténce of about 3 miles northwest and 5 miles southeast of.Salmon
Bay or from the vicinity of the graywacke-limestone contact about
2 miles north of Exchange Cove‘to the vicinity of Point Colpoyse
(See fig. 3,) A few veins also crop out in the larger stream beds
west of Salmon Bay. Radioactive veins have been found only in the
graywacke, Similar veins in the underlying limestone are not appreci-
ably radioactive,

The veins range in width from a fraction of an inch to several

feet, but the average width is 6nly‘2-3 incheses Only a few veins are
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more than a foot wides Mbst of them are relatively shortj general]yﬁ only
a few feet or a few tens of feet of any given vein are exposed along the
beach, but at a few localities a single vein can be followed for more
than 300 feets The largest radioactive vein found to date is the Paystreak
vein at the north end of Pitcher Island, about L miles southeast of Salmon
Bay (figss 4 and 5), The Paystreak vein strikes No 3° W. and dips 70° E.
It averages 2.4 feet in width, At extreme low tide approximately 100 feet
of the vein is exposed.

The average strike of the radioactive carbonate=hematite veins lies
between north and northwest, but individual strikes vary considerably.
The more prominent veins have general strikes of either N. 30-350 We o1
north to No S@ Wo (as the Paystreak vein mentioned above). The average
dip is about 70@NE'§‘gjei~however, dips ranging from L5° NEe to hOO. SW,
were noted,

Rarc=carth carbonate veinse==In ;additlon to the radioactive veins,

wider, essentially nonradioactive carbonate-hematite veins containing
small amounts of rare=earth fluocarbonates occur in the graywacke of

the Salmon Bay area. The width of these veins ranges from a few inches
vp to 10 feet and averages about 5 feet. At one locality just north of
a small cove approximately one mile north of the entrance to Salmon

Bay (figs. 3 and 6) about 375 feet of a rare-earth carbonate vein is
exposed at low tide. This vein strikes No 35° W. and dips 75° NE.
About 5 miles to the south on Pitcher Island (fige. L) three rare-earth’
carbonate veins are 'exposed between the high- and low=tide linese These
veins strike about Ne 60° E, ‘and dip 60°-65° SE, They can be traced for

200 to LOO feet along the beache

Mineralogy of the veins.-~A grayish-white carbonate of the dolomi te=
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ankerite series is by far the most abun;iant mineral in the veins at Salmon
Bays The other main minerals are alkali feldspar, red hematite, specular
hematite, and pyrite. Locally siderite and magnetite are abundant, Small
amounts of the following minerals, listed in the approximate order of
their abundance, have been identified: quartz, chalcedony, chlorite,
calcite, parisite, bastnaesite, muscovite, fluorite, ap,atit.e, thorite,
zircon, monazite, epidote, topaz, garnet, chalcopyrite, and marcasite.
(See table 1.)
(}fé.in counts on thin sections made from three different Salmon

Bay veins gave the following average mineralogic compositions

Percent
ABarbonate 81
~gg;;;gu1«..-11:1,31 feldspar 11
4dron oxides 3
Yguartz and '
- chalcedony 2
pyrite 2
1

#$hlorite

.

The grain size of the various vein minerals varies from less than
0,05 mmo to more than 1 cm. Most of the carbonate grains are 1 to 3 mm.
acrosse

Thorite, monazite, gircon, and apatite are the only radioactive \
minerals that have been identa‘.fied from the Salmon Bay veins, and these
minerals occur only in traces., Many radioactive zones contain only
carbonate, feldspar, pyrite, and red hematite.

A zone of reddishe=brown hematitic alteration occurs along the walls‘
of many of the veins. Also, many small open fissures are intensely
stained with hematite or other red iron oxides or both. Some of the
altered zones have a glazed, slag-like appearance. They are usually

less than 1 inch wide. Generally the hematitic zones are more radioactive
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than the carbonate vein filling. A less intense reddish-brown coloration
‘due to smaller amounts 61‘ red iron oxides is common in much of the gray-
wacke country rock around Salmon Bay., The dark-red hematitic zones ad-
jacent to the veins were undoubtedly formed by hydrothermal solutions,
but much of the lighter red coloration in the surrounding graywacke is
due to iron oxides that were either present in the original rock or
formed by the oxidation of pyrite.

The rare-earth fluocarbonates, parisite, (Ce, La), Ca( 003)3F2 and
bastnaesite, (Ce, La)(COB)F occur in small amounts in some of f,he veins.
Parisite is especially abundant in a wide vein located about 1 mile north
of the mouth of Salmon Bay (fig. 6)e. The parisite has a light yellowish-
brown to grayish=brown color., It is a rather late-stage mineral, generally
occurring along postevein fractures in the carbonate vein filling. Locally
it lines small vugs as earthy, sub-rounded grains about 0.5 mm. in diameter.

Pertinent data concez;ning the Sa;lmon Bay vein minerals are summarized
in table 1. '{

Radiocactivity data.--Most of the veins at Salmon Bay show some radio=

activitye The equivalent-uranium content of 95 samples from the Salmon
Bay area was determined in the laboratory; in addition selected samples
were anaiyzed for uranium, uranium oxide, equivalent thorium, and thorium
dioxide. (See table 2.) Sample loca‘oioné are shown on figures 3, L, 5,
and 6.

Theﬁ maximum equivalent~uranium content on unconcentrated vein material
from Salmon Bay analyzed by the Geological Survey is 0,13 percent (sample
LLL3, fig. 3)o This sample was collected by a prospector from a hematite=
rich zone of wall rock adjacent to a carbonate vein. It contained hematite,

/
/s
albite, orthoclase, and some small veinlets of thorite.
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