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SULTALRY OF RECOMIATSSL T wOR RARTON ORIV DPOSTS I ALASKA, 1Gho-1osh

AD AN ADURAT0AL CF ALASHGT UMD FOSSIBDILITINS

By Lelumth VWedow, Jr.
{
4

3

f»ﬁT ALY
’

1

In the period 1945-195h over 100 investigations for radioactive
source materials were made in Alaska. The nature of these investi-
zations ranged from field examinations of individual prospects or the

laboratory analyels of sipnificantly radioactive scuples subnitted by

prospectors Lo imcorhsisuance shndien ol Losgn digtrievs,  In this poricc
ne depogits of wraniw: or ihoviv whot wocld warront cosnereisi exploi-

tation were discovered. The investigations, however, disclosed that

raddoactive mnterials ocecur in widely scattercd areas of Alaska and in
widely fuveyes envivow v nls,

Hony dgneows voeks throuwsiout Alosks are weakly radicactive because
o1 ureniun-and thorium-~bearing accessory uminerals, such as allanite,
apunite, ronazite, sphene, xenotime, and zircon; more rarely the radio-
acbivity of these rocks is due to thorianite or thorite and their wranocan
varicties  The Telsic rocks, for ezample, gronites and syenites, are

syene ]
ageneradl

2

[

radionctive than the mafic igzreous rocks. DPegmatites,

Lleeally, have alsc ioved to be radiosctive, but they have little com-

werelal cignificance. llo primary uranium oxide minerals have been found

v
e

Tet i Aestan vela depesits, cicent, porbaps, for a maneral tenbotively

s Bz oliyder aistrict of southeastern Alasiia

ovever, cecotaln ccourrcinees of secondary uranium winerals, chiefly those
2 v s
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of the uranite group, on the Seward Peninsula, in the Russian Mountains,
and in the vieinity of Kodlak suggest that pitchblende-type ores may
occur at depth beneath zones of alteration, Thorite-bearing veins have
been disgcovered on Prince of Wales Island in southeasterm Alaska.

Although no deposits of carmotite-type minerals have been found in
Alaska, several samples cortaining such minerais have been submitted by
Alaskan prospectors. Efforts to locate the deposits from which these
minerals were obtained have been unsuccessful, but review of available
geologic data suggests that several Alaskan areas are potentially favor-
able for carnotite-type deposits. The chief of these areas is the Alaska
Peninsula-Cook Inlet area which encompasses most of the reported occur-
rences of the prospectors' carnotite-type samples,

Alaska is also potentially favorable for the occurrence of large
bodies of the very low-grade uraniferous sedimentary rocks, such as
Phosphorites and black shales. This type of deposit, however, has not
received much study because of the emphasis on the search for bonanza-
type high-grade ores. Uraniferous phosphorites simllar to those of
Idaho, Montana, and Wyoming occur in northern Aiasks on the north flank
of the Brooks Range; black shales comparable to the uraniferous shales
of the Chattanooga formation of southeastern United States have been
noted along the Yukon River near the international boundary.

Placer deposits in Alaska have some small potential for the pro-
duction of thke radicactive elements as byproducts of gold- and tin-
placer mining. The placer area believed to have the relatively greatest

potential in Alaska lies in the Kahiltna River valley where concentrates

- FFICIAL USE ONLY
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are tnown to contain such commercial minerals as ilmenite, cassiterite,
platinum, and gold in addition to urancthorienite and monazite.

The possibilities of the natural flulds--water and petroleum--have
not yet been tested in Alaska to any grea’ extent. Studies of fluids
sre in progress to determine whether they may be used to discover and
define areas potentially favorable for the occurrence of uraniferous

lodes.,
INTRODUCTION

Since 1945 the Geological Survey has conducted reconnaissance for
radioactive deposits in Alaska, first on behalf of the Manhattan Engineer
District, U. S, War Department, later on behalf of the Division of Raw
Materials, U, S. Atomic Energy Commission. The primary objective of
this reconnaissance has been the search for high-grade uranium ores.
Although this search has been largely unsuccessful to date, certain
positive leads to high-grade ores occur, and it can by no means be con-
cluded that such ores will not be discovered in Alaska.

The chief hindrance to the search for uranium in Alaska has been
the general inaccessibility of much of the Territory, which has an areal
extent of about one-fifth that of continental United States (or about
the equivelent of the states of Arizons, New Mexico, Colorado, Utah,
Idaho, and Wyoming), with the consequent slowness and high cost of trans-
portation., Ancther deterent has been the lack of adequate detailed maps,
both geologic and topographic. About one-half of Alaska, which has as

complex = geclogic framework and widespread occurrences of metallic

OFFICIAL USE ONLY
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minerais as much of western United States, has not been mapped geologically
at a scale greater than 1:1,000,000; most of the remainder is known only
from very general explorstory surveys, with less than 10 percent mapped
geologically at a scale comparsble *o most of the mepping in the States.
In the years prior to World War II little was known sbout the ocour-
rerce of radioactive materials in Alaska. Carnotite had been identified
in a sampie submitted to the assay office at Fairbanks in 1918, This
sample was supposedly found by a railroad construction worker in the
vicinity of Healy on the Alaska Railroad, but the exact locality is un-
known. Monazite was reported by Mertie (1925, p. 260) in concentrates from
the gravels of Big Creek in the Chandalar district on the south flank of
the Brooks Range. Milton (Ross, 1933b, p. U37) tentatively identified
monazite in placer concentrates from Valdez Creek near Denali on the south
flank of the Alaska Range, Eschynite, monazite, and xenotime were identi-
fied by Waters (Mertie and Waters, 193k, p. 229, 239-240) in concentrates
from gold-tin placers of the Tofty tin belt of the Hot Springs district
near the junction of the Yukon and Tanpara Rivers. In 1932 Wacker
(Anonymous, 1932, p. 7) is reported toc have found a uranium deposit on
Martin Arm of Boca de Quadra Inlet in southeastern Alaska. Henry Joesting
(1946, personal communication to P. L. Killeen) of the Territorial Depart-
ment of Mines found, about 1941, that some concentrates from placers in
interior Alaska were radioactive; the sample showing the greatest radio-
activity was from Grubstake Creek in the Nenana district on the north
flank of the Alaska Range, It contained 1 x 10-9 grams radium per gram

of sample.
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In 1944 the Un&on Mines and Development Corporation prepared a re-
port ¢n the uranium possibilities of Alaska for the Manhattan Ergineer
District (Judd, 19%4). Also in 1Ghk, J, H. Skidmore of Union Mined col-
~ lected numerous plgcer concentrates in Alagks in a search for radioactive

materials and réported (Skidmore, 1944) that s number of concentrates
were radioactive, éspecially one *hat was obtained from plaeermmining
@pera@ions on Sweepstakes Creek in eastern Seward“PeninsquQ
The Alaskan Trace 'memen-cé, Program of the Geological Survey,‘

initiated late in 1944 on behalf of the Manhattan Engineer mst;-ict s '
began with the scanning for radioanﬁivity of more then 600 placer con-
centrates in the Survey's Alaskan collections. The results of the study
(Harder and Reed, 1945) indicated that placer gravels in several areas
“might have seme‘promise a8 sources of radioactive materigls, Conse-
‘quently, in 1945 , investigations were made in the Ear Mountain (Killeen
ard Ordway, 19555‘ Sweepstékes Creek (Gault. and others, 1953, ﬁ;:lAIO)
‘and Candle Creek (Gaul'h and others, 1953, p. 11-14) avess of the. Sevard
'Peninsula and tke Yentna district (Robinson and others, 1955) in south~
ern Alabka, in addition, brief reconnaissance trips wore. made to the
'-‘xuskokm region, the Cape Mount,ain drea of the Seward yeninsnla ‘and
e number of placerqnining districts in. the thon»!anana region, lamgely

 t@ callact-cancemtrates‘for-additional study. However, at all the

: l@@alities~inveatigated ‘the placera wére tbund to eontain on;y small
'.am@unts of ranioactive minerals, although'a lode deposit containing one
of the c@pper uxanites and uraniferous hematite was dascovered at ‘Bax
Mountaln (Killeen and Ordway, 1955). -

oo
‘;.
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The primary conclusion of the field work cf 1945 was that Alaskan

placers, in general, should not be considered in the near future as

important for reserves cof radioactive materials, and that the general

emphasis of the Alaskan program of reconnaissance for radiocactive deposits

should be directed toward the search for bedrock sources in areas where:

(1)
(2)

(5)

Radioactive mirerals were known or reported to be present.

Lode mines and prospects contain minerals known to occur in
radiocactive deposits elsewhere in the worid.

Igneous rocks of certain ages and petrographic types might
contain radioactive minerals,

Black shales and other sedimentary rocks are possibly
radioactive.

Concentrates from creek gravels and placer operations are
known to contain radiocactive minerals.

As much of Alaska is of difficult access, one phase of the Alaskan

reconnaissance program was directed toward obtaining information on ac-

cessible areas contiguous to the Alaskan highway, railway, and river

systems, where no previous information on radioactivity was available.

The selection cf other areas for investigation was governed by the five

criteria set out above.

Yecause the results of the Geological Survey's reconnaissance pro-

grem through 195C had not yet indicated much promise for the occurrence

of high-grade uranium ore deposits in Alaska, field studies were curtailed

pending a reappraisal of Alaska's uranium possibilities. This reappraisal

culminated in a report (Wedow and others, 1951) reviewing the geology and

mineral deposits of the several Alaskan regions in the light of their

urenium possibilities, these possibilities being based on the known
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vecurrences of radicacti e materials and geologic eriteria suggesting the
presence of uranium. The geologic criterie ineluded: occurrence of hydro-
thermal hematitic alteration; the presence of cobalt, nickel, bismuth,
silver, and fluorite; and, as less surely indicative; the occurrences of
such minerals as arsenopyrite, bornite, cassiterite, chaleopyrite, galena,
hematite, molybdenite, pyrite, siderite, sphalerite, and tetrahedrite,
and their alteration products., The selection of the criteris was based
on a review of literature pertaining to known domestic and foreign uranium
depogits. Of particular aid were, reports by Bain (1950), Lang (1949a,
1949b, 1950), George (1949), Hess (193k), and Bestin and Hill (1917),
although much information was also gleaned from numerous unpublished
reporte of the Atomic Energy Commission and Geologlcal Survey. Because
few of Altaska'a mineral deposits have been investigated in detail,

many of the deposits are known only from brief reconnaissance studies

by Geological Survey gecliogists and U, S, Buresu of Mines engineers, or
from reports by prospectors end mining companies. Consequently, the
absence of many of the uvranium indicator metals or minerals from de-
seriptions of the mineral deposits may be due to incomplete informstion
rather than absence from the deposit. However, the conclusions reached
by the 1950-1951 reappraisal of Alaska's uraniuwm possibilities indicated
that several Alssken reglons were favorable for the occurrence of uranium,
aad several parties mede field appraisals of possible uraniferous areas
during the summer of 1951 in the Alaska Railroad belt, the Gulf of Alaska
region, southeastern Alusks, and the Scwsrd Peninsuls (White aud others,

1952) and during the summer of 1952 in soutizoastern Alaska, eastern Alaska,
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and the lower Yukonr-Kusk@kwim region (Wedow and others, 1953). In 1953,
reconnsgissance of possibly favorable areas was continued by one field
party (Matzko and Bates, 1955).

In l95h, one field party investigated areas from which prospectors
nad submitted radioactive samples (Matzko and Bates, report in preparation).

Since 1951 the Geological Survey, on behalf of the Atomic Energy
Commission, has maintained s lsboratory during the summer months on the
campus of the University of Alaska at Ccllege near Fairbanks, The chief
puarpose of this laboratory is to make preliminary studies of the content
and nature of the radicactive material in samples submitted by the public
and Government agencies., This laboratory is operated in cooperation with
the University of Alaska, which has made space and facilities available
to the Survey. Anyone in Alaska interested in having ssmples tested for
radicactivity may submit the material either directly to the Survey :
laboratory or through Survey field geologists or offices.

Various techniques have been used in the field in the search for
uranium in Alaska, In small restricted drainage basins, where much of
the bedrock is covered with shielding materials such as moss, muck, and
tundra, the testing of concentrates from creek gravels for radiocactivity
has been found to be the most satisfactory method of testing for the
presence of radioactive deposits in the basin., However, as most uranium
minerals are both extremely friable and soluble and are likely to be
destroyed readily by the erosive and corrosive action of streams, the
testing of the concentrates should be augmented by the analysis for

uranium in alluvial fines, vegetation, residual soils, and stream waters.
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il

cess to ilode deposits and bedrock, direct radiocactiviiy tests have been
made with portahle detection efuipment in the field and samples of intersst
taken for later laboratory sxaminaition. In rvecent years the improvement

of portable squipment for measuring radiocactivity, particularly the develop-
mznt of more rugged and more sensitive portable survey meters of varicus
tvpes, has enabled the fieid geolnglst engaged in the search for uranium

o switch from the laborious hand-counting methods of recording radio-
activity to methods of continuous traversing, using ground vehic;es, boats,

+

light fixed-wing alrcraf%, and helicopters, as well as the time hpnored

¢
Y

back-packing method for foot-traverses {Wedow, 1951).
Thus, in the years succeeding the initiai fileld radiocactivity studies
by the Geological Survey in Alaska during l9h5, a number pf different tech-
nigues have been used to test for the presence of radioactivé nmaterials.
Although a great variety of materials and types of deposits in widely
scattered aré:s have been so tested, much of Alaska remains unexamined.
However, because of the economic factoers involved, the primary objective
of +the search for uranium in Alaska must continue to be the discovery of
high-grade deposits. The results of the recomnaissance program conducted
oy the Geological Survey on behalf of the Division of Raw Materials of
toe U, 5, Atomic Energy Commission and its predecessor, the Manhattan
nzineer District., are summarized by region in the body of this report.
In addition, an aprraisal of the uranium and thorium possibilities of

Alaska by types of deposits is given.
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For the purpose of this report Alaska has been divided into six
regions {fig. 1) basei on arbitrary groupings of quadrangles of the Alaska
reconnaissance topographic series (scale 1:250,000). The quadrangles in-

cluded in each region are listed in the appendix.
SUMMARY OF RECONNATSSANCE

Southeastern Alaska

The results of reconnaissance for radiocactive deposits in southeastern
Alasks are summarized in table 1; the sites of the localities examined are
plotted on figure 2,

Reconnaissance for radioactive deposits in southeastern Alaska by
the Geological Survey did not begin until 1949, Tests of shipping con-
centrates and mill tailings from the Alaska-Juneau gold mine at Juneau
in 1947 showed a maximum equivalent-uranium content of only 0,002 percent
and analyses of the few samples from southeastern Alaska in the Survey's
Alaskan concentrate collection likewise showed little or no radioactivity.
However, unverified reports or rumors placed occurrences of radioactive
materials in a number of widely scattered areas of southeastern Alaska,
ineluding localities on the Whiting River, on the mainland east of
Petersburg, in the vicinity of Chichagof, at Goddard Hot Springs (Colby,
1942, p. 175), and on Boca de Quadra Inlet {Anonymous, 1932, p. 7).

Because very little information was available on the distribution
of radioactivity in southeastern Alaska snd because the region is promi-
nent for its metalliferous lode deposits, the objectives of the recon-

nalssance party in southeastern Alasks in 1949 were as follows:
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EXPLANATION
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Areas and localities investigated

(numbers refer to areas or localities
listed in table 2 of text)
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FIGURE 2.--MAP OF SOUTHEASTERN ALASKA SHOWING AREAS AND LOCALITIES INVESTIGATED
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(i) To examine & number of typical mineral depcsits for radloactivity.
(2) To invesitigate such reported occurrences of radiocactive materials
or radioactivity anomalies as appeared to warrant study.

(3) To collieect additional information on unverified rumors or oceur-
rences of radiosctive materials to determine whether field
investigations were warranted.

Fieldlinvestigationéfwere therefore conducted in the summer of 1949 in the
vieinities of silver-lead deposits near Hyder (locality 1), bismuth-bearing
gold lodes near Ketchikan (locslity 3), the reperted radium-bearing hot
spring at Goddard Hot Springs {locality 29), gold lodes at Chichagof and
Juneau (localities 32 and 37), and gold ard nickel deposits at Funter Bay
(locality 38). The Og;y;samplesfof any significant activity were collected
in the Hyder area. Tﬁey contain 0,05 percent el. The occurrence of ursnium
on Martin Arm of Boca de Quadra Inlet, =ast of Ketchikan reported by Wacker
(Anonymous, 1932, p. 7, could not be located in a search by the Territorial
Department of Mines in 1949 (Fowler, H. M., 1949, Oral communication to W, S.
West) with directions from Wacker, However, Wacker subseguently claimed
that the search was not conducted at the correct locality. As Wacker has

no samples available for radiocactivity tests, nc further attempt has been
made to examine tﬁis prosyect.

Although no reconnsissance was made specifically for radioactive

deposits in southeastern Alaska in 1950, radiocactivity data were obtained
incidental to geologic studies by regular Survey parties in the Haines-

Skagway area (locality %0} =nd in the vicinity of Glacier Bay (locality 39).
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Toe appraisal of the uranium possibilities of southeastern Alaska
(Wedow and others, 1951, p. 49-67) in 1950-51 indicated that a number of
1ode deposits in southeastern Alaska contain mineral assemblages similar
£0 those characteristic of high-grade radioactive deposits elsewhere in
the worid. Most of these deposits are related genetically to the Coast
Range batholith. Consequently, in the summer of 1951, a Geological
Survey party conducted radioactivity reconnaissance examinations of 47
lode mines, prospects, and other sites of favorable mineral assemblages
in southeastern Alaska, The chief localities were: the hematitic copper
ores on Gravina Island {locality 5) and a% Niblack Anchorage (locality 7),
silver-lead-zinc deposits on the North Arm of Moira Sound (locality 8),
gold-tetrahedrite~-pyrite breccia veins at Dolomi (locality 9), magnetite-
chalcopyrite deposits on Kasaan Peninsula {locality 12), and the silver-
lead-zinc ore in the vicinity of Groundhog Basin {locality 16). Also
investigated in 1951 were a reporied occurrence of tyuyamunite-bearing
coal at Union Bay (locality 6) and thorium-bearing hematite-carbonate
veins at Salmon Bay (locslity 21). The only samples of significance
were collected from the Salmon Bay area. They contain 0.095 percent
equivalent uranium, and the radicactivity is due principally to thorium,

In the field season of 1952 the reconnaissance for radiocactive
deposits in southeastern Alaska was corntinued with the work centering
chiefly on the study of the thorium deposits at Salmon Bay (locality 21)
and the examination of geologically similar areas {localities 22, 23, and
25) elsewhere on the northern psrt of Prince of Wales Island and parts of

sdjacent igiands. Other reconnaissance in 1952 included the examination
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of:; nmolyhienite-bearing Ilolies ov Baker Island {Zocality 1L) and at Shakan
o A%

ra

its on Cororaticn Island (locality 15) and on the

southern end of Kuia Island {locality 56), copper ores abt Green Monster
Mouptain {locality 11} and Lake Bey (locality 13), three occurrences of
pitchblende(?) in the Taku Harbor-Port Sustbisham area (lLocalities 34-36)
reported by the U. S, Buresu of Mines, a silver-copper Llode at Point
Astley (locality 31), and a piteckblende{?) occurrence on the Mountsin View
property in the Hyder district {losality 1) reported in 1950-51 by the
Territorial Department of Mines, Significant radicactivity was found only
at the Salmon Bay and Mountain View properties., The Salmon Bay examinstion
did not reveal any samples higher in radicactivity than those collected
the previous year. The reported orcurrence of pltchblende on the Mountain
View property was not found,

Ne major field studies were undertaken in the search for radiocactive
materiais in southeastern Alaske during 1953, However, a brief, but un-
successful, attempt was made to find a reported pitchblende occurrence
in the vieinity of Port Maimesbury {(locslity 28) on Kuiu Island (Matzko

and Bates, report in preparation).

2

Southern Alaska

The sites of localities studied in soutbern Alaska are shown on
rLaare 33 the data are summarized in tebie 2,

Field investigation for radinaztive deposits in southern Alaska
tegan in 1945 when preliminsry study {Harder and Reed, 1945) of placer

conecentrates in Alaskan collections showed that significant amounts of
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Areas and localities investigated
{numbers refer to areas or localities listed in table 2 of text)
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radicachive material cccur in the Yentna district. The study by Robinson
ard others {1955) in wie Cache Creek-upper Peters Creek area {locality 70)
disclosed that the placers did not convain sufficient amounts of radiocactive
minerals %o be conzidsred as an lmmediste source of uranium, The bedrock
gource of the radicactive mirersls was not found,

Investigations in southerr Alaska were continued in 1946 with exam-
inations along parts of the Alaska Highway {localities 59 and 71), along
part of the "Tok Cutoff”, now designated as the eastern section of the
Glenn Highway (locality 65), and in the Donnelly Dome-Paxson area
{locality 72) on the Richardson Highway. No rasdioactive deposits of
significance were found.

In 1947 study of areas contiguous to the highway system of Alaska
was continued with the extension of reconnaissance +o the "southern
highway belt." The studies included selected locelities in the Nizina
district, Bremner district, Valdez-Copper Center area, Matanuska valley,
Willow Creek mining district, and Anchorage-Knik River area (localities
50-54, and 56 respectivelyj. Again, no significantly radioactive depocsits
were discovered,

No field irvestigations were made in southern Alaska during 1948,
but laborastory studies disclosed the presence of radloactive minerals in
prospectors' samples of beach placers at Yakatags (locality 44) and traces
-~ radioactivity in specimens of vein quartz and granitic rocks collected
on Mount McKinley by the 1947 Washburn Expedition (locality Th).

Radioactive pegmatites in the Willow Creek mining district (locality
35), found in 1948 by a Survey field party studylng the gold lodes of the
district, were examined in 1949. The pegmatites, however, did not contain
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commerclal amounts of uranium or thorium, although the slight radiocactivity
present was found to “e due chiefly to trace amounts of uraninite, thorite,
and allanite, Also investigated in 1949 was a reported occurrence of pitch-
blende in the Jakolof Bay ares (locaiity 42) on the Kenai Peninsula. No
radicactivity of significance was detected in this area, and it is thought
that the report originated when prospectors may have mistaken chromite for
pitchblende in a stockpile on the shore of Jakolof Bay.

The only field studies made in southern Alaska during 1950 were limited
to a radiocactivity traverse along the right-of-way of the Alaska Railroad
(locality 77) and an examination of ~laims staked for uranium near Healy
(Locality T73). No anomalous radiation was detected.

The reappraisal of the uranium possibilities of Alaska (Wedow and
others, 1951) in 1950-51 indicated that certain metalliferous lodes in
southern Alaska contain mineral assemblages associated with uranium
elsewhere and hence were favorable for reconnaissance. Field appraisal
of some of these favorable deppsits was conducted in 1951 and included
localities in the Nuka Bay, Mcose Pass-Hope, and Gird%ood areas (localities
41, 48, and 49 respectively) on the Kenai Peninsuis; in the Iron Creek area
(locality 69) of the Talkeetna Mountains; and in the Mount Eielson and
Kantishna Hills areas (localities 75 and 76 respectively) on the north
flank of the Alaska Range. No radiosctive deposits warranting additional
study were disclosed.

The reconnaissance examination of favorable lode deposits in southern
Alaska was extended in 1952 to include selected localities (nos. 60-64, 66,

and 67) in the eastern Alaska Range. In addition to investigations
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coundusted to search specifically for uranifercus deposits, other Geologicsl
Survey parties made rulicactivity tests in the Nelchina area (locality 68)
and in the Prince William Sound region {localities 45 and 46) incidental
to geologic studies,

In 195h, samples were c¢ollected from the beach sands in the Yakataga
area (locality bh) to determine the extent and concentration of radio-
active minerals known to occur in the sands. Preliminary results on
sampleg obtained at a msximum depth of eight feet indicate that under
present conditions, the beach gands are too low in radioaective black

minerals to be a source of uranium, even ag & byproduct materiai (Matzko

and Bates, report in preparation).

Southwestern Alaska

Southwestern Alagka, which in this report includes most of the lower
Yukon~Kuskokwim region, the Alaska Peninsula and the Aleutian Islands,
has not been investigated for radicactive deposits in the same degree as
several of the other main regions of the Qerritery, primarily because of
its remoteness, general inaccescibility, and general dearth of geologic
information on which to base an appraisal of its favorability or lack of
favorability for uranium cres., The summary data on the limited amount of
ezconnaissance conducted in soubhwestern Alaszka are given in table 3 and
©oz locations of the arsas investigated are shown on figure L,

The first known occurrence »f a uranium mineral in southwestern
Alaska was discovered in 1947-48 (Moxham, 1L950) when metazeunerite was

identified in a concentrate from a copper depcsii at the Konechney
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prospect in the Russian Mounfains {iccality 80). The sample had been col-
lected in 1944 by a eclogical Survey party conducting minersl resource
invegtigations in the central Kuskokwim region. The problems of acces-
#ibility and logistics, and the scheduling of other work elsewhere in
Alaska prevented the examination of the Russian Mountains area until 1952,
whern helicopter-support was svailable from the 30th Engineer Topographic
Battalion, U, S. Army. Unfortunately most of the surface and underground
workings at the Konechney prospect was then inaccessible so that direct
examination of the metazeunerite-bearing vein could not be made and only
traces of metazeunerite were found in highly disintegrated material on
the mire dumps.
uThe earliest field investigations in southwestern Alaska specifically

for radiocactive deposits were made in 1949 by Moxham and Nelson (1952b,
P.-L-4), in the Iliamna Lake-Lake Clark region (locality 79). The in-
vestigation included the examination of silver-liead and copper lode
deposits, one of which had been reportel eariier o contain uranium.
Also tested were most of the rock types in the more accessible parts

£ the region as well as numercus concentrates from creeks draining the
more inaccessible areas., Only traces of radioactivity were detected and
it wag concluded that the region held little promise for the occurrence
of uranium minerals. However, re-examination in 1953 of several of the
sesentrates taken along the shore of Lake Clark disclosed that the

boight radiocactivity of a concentrate from a beach depcsit on the east
shiore .of the lake in the vicinity of Currant Creek is due to traces of a

kighly rediocactive mineral believed to be sooty pitchblende(?) rather
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than concentrations of cne of the more refractory sccessory minerals

=2

of granitic rocks ag bLad been suprose

An investigation was made in soutowzstern Alaska of vein deposits
containing molybdenum, iead, gold, acd copper minerals in the Marshsll
area (locality 81l). These metallifercus lodes nad been indicated as
favorable for the presence of uranium in the 195G-51 appraisal of Alaskan
uraniuvm possibilities /Wedow and osthers, 1951, r. 83, 9L), but when examined
in 1952 were found t2 be essentially nozrailicaciive,
In 1953 a prospector from Kodiak submitied a sample containing about
1 percent uranium to the Geologinrsal Survey (locality 78). Mineralogic
analysis of the sample indicated that the chief uvraniferous minersls are

L]

metatyuyamunite and meta-sutunite. The site from which the sample was
taken was reported by the prospectors as Just oubside the city limits of
Kodiak. A field examina®tion of the sampie locality and surrounding area

in 1954, however, did not locate any significantly radiocaetive material

{Matzko and Bates, report in prepsration)

Bast-central Alaska

The data on the reconnaissance investigations for radicactive
deposite in east-cenbral Alsska are summerizzd in table 4; the areas
covered by these investigations sre shown on figurs 5.

Although no field tests for radicactivity wers made in east-central
Alaska in the iritial year (19%5) of the Alaskan reconnaissance program,
concentrates from various placer mining districts in the Yukon-Tanana

region were collected by R. R. Crabts of the Ceological Survey specifically
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tor redicactivity tests. However, none of the concentrates collected in
1945 showed apprecisble amounts of radioactivity, or new aress favorable
for the occurrence of radicactive minersls, beyond those mentioned by
Harder and Reed (1945).

In 1946 reconnalssance was directed toward the search for radiocactive
bedrock deposits in areas contiguons to the highway system of interior
Alaska, In east-central Alaska the reconnaissance included the Falrbanks
distriet (localities 100 and 101), along the Stesse Highway (locality 96),
the Livengood district {locality 108), elong the Bicﬁardson Highway in the
Harding Lake-ﬂichardsén area {locality 93), and along a part of the Alaska
Highway (locality 82). Also investigated in 1946 was # reported pitchblende
occurrence in the Grant Creck area (locality 110) north §f the Yukon River
west ¢f Tanana. ﬁone of the 1946 investigations &iseL@sed commercial
deposits of radiocactive materials, altbhough minor amounts of uranium and
thopium, occurring chiefly asz imgufities in accesé@ry’mi@erals of granitic
rocks, were found to be widespread in the aress investigated.

No reconnaisssnce for radicactive deposits was made in east-central
Alsska during 1S47. Im 1948, investigations were made in the Eagle-ﬂation
ares {Localities 91 aﬁd 92), along the Porcupine and Coleen Rivers {locality
112) ard in the Manley Hot Springe-Rampart district {locality 109). Sections
of sedimentery rocks, chiefly of Precambrian and Paleozolc age, many thou-
gands of feet in thickness were traversed for radioactivity along the Yukon
River between Eagle and Nation (locality 92) and along the Forcupine and
Coleen Rivers (locality 112). The major sedimentary rock types of interest

in these areas were radioactive btlack shales of Paleozoic age similar to
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formations in the United States that contain large reserves of low-grade
uraniferous material; and Precembrian red beds, which at one locality in
pnorthwestern Canada contain deposits with monazite and pitchblende or
uraninite (Rabbitt, 1947; Lang, 1952, p. 63, 65). On the other hand,
none of the Precambrian strata traversed contained radiocactive materials
similar to those found in beds of comparable age in Casnada. GCranitic
rocks of Mesozoic(?) age in the lower Mission Creek area (locality 91)
near Eagle contain minor amounts of the radioelements in such accessory
minerals as biotite, zircon, and monazite, whereas in similar rocks
along the international boundagy north of the Porcupine River (locality
112), the radioactivity is due to trace amounts of unidentified uranium
minerals,

The investigation in the Manley Hot Springs-Rempart district
(1ocality 109) was primarily concerned with the examination of a cobalt-
silver-lead lode deposit on Hot Springs Dome and the search for the bed-
rock source oi uraniferous minersls associated with cassiterite and gold
in the placers of the Tofty tin belt. The cobait-bearirg lode proved to
be essentially nonradicactive and the source of the uraniferous minersls
in the placers could not be located.

Reconnaissance parties in the field during 1949 conducted studies
at a number of widely scattered aress in east-neniral Almaka,  These: sno
studies included: radicactivity traverses along the Yukon River (locality
29) and along the Elliott Highway (locality 107); the search for the bed-
rock sources of uraniferous minerals identified in concentpates from placers

in the Livengood area (locality 108) and in the Miller House-Circle Hot
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Springs area {locality 0%); +he investigation of favorabls metalliferous
lodes in the Pairbaricr aistrict [localities L02.10%) and on Copper Creek
{locality 89) in the Esgie distiricn; and the ssarch £2r reported coour=

rens %fﬁlnghbmwcum%bmlm%3in?haym%wﬁlefhmﬁﬂt(hriﬁtkﬁ

€5-887., Although no deposits warraocting exploration were discovered,

minor amounts of the radizeilsmernts were fourld in most of the locaiities

tudied, chilefly in the anzessory minerals of grawitic rocks, The

1]

recognition of uraniferous fliuorite in granitic rocks of the Miller House-
Circle Hot Springs area was of spealific note ani the occurrence indicated
the need for future stuly,

In 1950, reconnaissanze in east-central Alaska was ilimited to radio-
activity traverses along the right-cf-way of the Alasgka Railroad {(locality

97) and along the southern half of the Taylor {Fortymile) Highway {(lo-

S

cality 84). No sgigrificant radicactivity was detected along the railroad,
but along the Taylor Highway granitic roocks were founid to cowtain minor
amounts of uranium, chiefly in accessory zircon,

i

Reconnaissance in 1951

possibly favorable lode deposits in the Falrbanks region (localities 98,
99, 165, and 106). None cf these deporits exhibited radiocactivity of
interest except for the silver-ls=sd depcosit at the head of Fox Creek
northeast of Fairbanks {locality 106). However, the radicactivity at

this prospect was not sufficilent %o grant a DMEA loan requested by the

Ha
[VS]

rrogpectors who noted the radicactive galens. At this locality the

radiocactivity of silver-bearing galers velns i3 due chiefly to minor

amounts ¢f uranium generally concerntrated in weathered pockets in massive
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pizces of ore, lthough not of ~ommersial signific ance, the deposit is
unique in that it waz the first uraniferous vein deposii Found in the
Fairbanks district,

Search for radicactive deposits in east.central Alasks was continued
in 1952 with the investigation of repcrted fluorite occurrences in the
Hepe Creek area (locality‘95), Miiier Houze-Circle Hot Springs ares
(locality 9%), and in the Fortymile district (locality 90); the search
for *tke bedrock source of placer monazite and the testing of metalliferous
lodes in the Chandslar district (locality 113); and a brief search for the
bedrock source of placer uranothcrianite and associated sulfides at Gold
Bench on the South Fork of the Koyukuk River {locaiity 114). In addition
to the sbove, samples were taken st the Fox Creek silver-lead deposit
{locality 106) for preiimimary tests to dstermine whether geochemical
techniques could be applied to the searck for uranium in the deeply
weathered tundra-covered terrain of interior Alaska. Again, no deposits
worthy of exploitation were discovered. OFf note, however, was the recog-
nition of an unidentified secondary yellow-green uranium mineral in
granite and uranothorisnite in piacers on Portage Creek in the Miller
House-Circle Hot Springs area. The preliminary geochemical tests at the

Fox Creek silver-iead deposit indicatsd that such technigues were feasible
and thet minor variations ir urarium gererally foilowed variations in the
lead and zinc content ¢f the residwm cveriying the veins.

In 1953 brief additional studies were made in the vicinity of Golid

Bench, at the Fox Creek silver-lead rrospect; and in the Circle Hot

Srrings area (Matzke and Bates, 1935, The rewilts of these studies
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emphasized the need and desirability of using water, scil, and plant

sampling techniques in deeply weatberzd arsas covered by mack, tundra,

and vegetation,

Wegt-central Alasks

Summaries of reconnaissance investigations feor radioactive deposits
in west-central Alasks are given in table 5. The locations of the area
investigated are shown on figure 6.

The search for radioactive deposits in west-central Alaska was
initiated in 1945 with the investigation of placers containing radio-
active minerals. Investigations in the northeastern part of the Seward

‘ Peninsula were made in the Sweepstakes Creek area, of the Buckland-
Kiwalik district (locality 135) and in the Candle Creek area (locality
137). Investigations in the western part of the peninsula were made at
Ear Mountain (locality 139) and Cape Mountain (locality 14l) in the York
district. Also in 1945, R. E. Wallace of the Geological Survey collected
additional concentrates in the Nixon Fork-McGrath ares specifically for
radioéctivity studies.

Although the investigations in the Sweepstakes Creek area failed to
locate the bedrock source of the chief radioactive minersl~--uranothorianite--
in the placers, the data obtained suggested that its source was probably in
the granitic rocks underiying Cranite Mourtain in the northern part of the
area. Similarly, the bedrock source of uranothorianite in the Candle Creek
placers could not be located, but the source is believed to be in altered

. Pelsic rocks on one of the headwater tributaries of the creek.
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EXPLANATION
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Areas and localities investigated
(numbers refer to oreas or localities listed In table 5 of text)
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The investigations ah ZBar Mountain disciosed that the radioactivity

l

¢f the placers there is due chiefly %
which occur as accessories iu the granite

Although the radiosctivity of the plsacers ab

D
()]
0n
D
o]
ct
’é:
I.‘i
=
B3
O
(0]

of uraniferous lodesz consis

ated with tourmalinized mafic dikes.

o radiloeliemernts in monazite and zircon
stock forming the mountains,

Ear Mountsin proved to have

ignificance, the 1945 reconnsissance discoversd the presence

ting of hemgtitic tourmaline-guartz veins associ-

Orne of the radicactive vein-dike

zones crosses the top of Ear Mountain witk a ncortheasterly trend., It is

draceable chiefly by flcat for over 5

top of Ear Mountain it is 8§ feet wide,

wide in the central part of the 8-foot

and contains 0,045 percent equivalent

Selected fragmenis of the radiocactive

,000 feet. At one locality near the
A hematitic subzone about 18 inches
zone was the most radiocactive part

uwranium and 0,035 percent uraniuvm,

rock contain as much as 0.18 per-

cent equivalent uranium, The uranium occurs chiefly as copper uranite,

probably metatorbernite or metazeunerite, and as an impurity in the hematite.
= 3

The brief investigations at Cape
gtudies indicate that the radicactivi
and thorium chiefly in monazite and z

constituents of the grarite underiyin

Mountain in 1945 and later mineralogic

ty of the placers is due to uranium
ircon which were originally accessory

g the mountain, Hematite in the placers

is also slightly uraniferous and was probably derived from the oxidation of

masses of pyrite found in and nesr th

stoue country rock,.

e contect of the granite with the lime-

The discovery of a uraniferous lode in assceciation with granite at

Bar Mountain in 1945 suggested that o

o

the vicinity of other granitic bodies

ther, similar deposits may occur iIn

elsgewhere on the Seward Peninsula.
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-

Consequertly, in 1946, =n Zuvestigstbion was made in the Serpentine-Kougarok
area (iocality 138) usatering chisfly around the granitic body st Serpentine
Hot Springs. The chief radicactivity found in this ares was thst of the
granite itegelf snd placers derived by the netursl concentration of the
redicective accessory minerasls in the granite,

A Prief reconnaissance conduczhed ir %he mining area in the vicinity
of Telier (locality 144) disclosed no redicsctive materials of commercial
significanze, Reconnaissance was conbinuved in +the Bucklard-Kiwalik district
(lccality 135) with shudies in the Quartz Creck area which lies %o the
north of the Sweepstakes Creek area invesitigated in 1945, Uranothorianite
was again identified as the chief radioactive mirersl in the placers and
was traced from gravels into slope wash nigh on the north flank of Grsnite
Mountain. Although the actual bedrock source wes not found, it is believed
to be concentrated in specific zones of segregation within the granitic rock.

In 1947 twc mgjor field investigetiors wers conducted in wesi-central
Aiaska: (1) The exsminaticn cf granitic bodies in the vieinity of Flat
(locality 116) to determine the pnssibilities for bedrock ccncentrations
cf radiocactive minerals previously known only in placers. The chief
radiocactive mineral proved to be ursnifercus zircon which occurs as an
accessory constituent cf a quartz monzonite stock, and hence could not be
considered as a commercisl source of urarium. (2) The extension of re-
connaissance in the Buckland-Kiwalik district (Locality 135) to all as
yet uninvestigated areas betwesn Sweepstakes Creek on the south to Clem
Mountain on the north, Because of the wide-soread cover of tundra and

talus most of this investigation egain had tc te Iimited %o the testing
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of plazer coucentrates rather than direst radiosctivity braversing with
portebls survey meters. The recoursissance showed that radiocactive placers
were limited to streams whose drairage areas wers underlain at least in

part by granitic rocks

tie

. Laber, mineralcglic stuldies revealed that urano-

thorianite, the most important wranium mineral found in the Buckland-

pete

Kiwalik district, is localized in placers on Sweepstakes Creek, Quartz
Creek and Peace River on the slopes of Granite Mountain; in the Connolly
Creek-Hunter Creek area; and on the soubth slope cf Clem Mountain., The
most important of these localized occurrsnces is believed to be one at

+the head of Peace River where uranothorianite snd gummite are associsted
with copper sulfide and other metallic minerals in gravels of a restricted
drainage basin near a syenite-andesite contact. Concentrates from these
gravels contain as much as 0,8 percent equivalezt raranium and are asbout

10 times more radioactive than similar concentrates from the average
uranothorianite-bearing placers elsewhers in the district,

In addition to these investigations the party working near Flat
collected samples for examination from Cendle Creek, Julian Creek, Moose
Creek, and the Cripple Creek Mountains {localities 115, 117, 118, and 120).

Field studies in 1948 were limited to a reconnaissance of the Darby
Mountains (locality 126). As in the Buckland-Kiwalik district investi-
gated in l9h5—h7, the chief source of radicactive minerals proved to be

in the granitic rocks of the area, Although most of the radiocactivity
detected appears to be dus iargely to radicelements in such accessory
minerals of granite as asphene, allanite, zircon and menazite, local con-

centrations of uranothorianite and uraniferous niobate minerals were found
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in placers of creeks drsining areas of granitic rocks. The association of
topaz, fiworite, and cassiterite with the urarium minerals suggests that
the source might be related to possible tin-bearing lodes in or near con-
tacts of the granitic intrusives with the country rock.

In 1949 field studies in west-central Alasks congisted of reconnais-
sance in the Nixor Fork and Ruby-Poormar districts (1ocalities 119 and

22-12L) and traversing along the Yukon River (Locality 125). In the
Nixon Fork district thorium-bearing mirerals occur locally ir altered
rocks at a limestone-monzonite contact and may be related to gold-copper
ores found along the same contact. The source of uranothorianite ocecur-
ring in placers of streams crossing the contact was not found but is
believed to be localized along the contact like the deposits of gold-copper ‘
ores and other thorium-tearing minerals.

In the Ruby-Poormern district the chief radioactive mineral found is
uranothorianite which cccurs as sn accessory constituent of granite in
the vicinity of Long. No significantly radicactive deposits were found
in the reconnaissance traverse along the Yukor River.

No reconnaissance wes made in west-central Alaska during 1950, How-
ever, scanning of old Survey collections and the receipt of uraniferous
samples from a prospector pointed up the need for investigations in the
Brooks Mountain-Lest River area (lccalities 142 and 143) on the Seward
Peninsuls (Wedow and others, 1951, p. 22-28, 32),.

In 1951 radiocactivity investigations in west-centrsl Alasska were

concentrated in the Brocks Mountain-Lost River area, although brief

examinations were also made at several places in the Nome-Council ares
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{ioeslities 127, 128, 1%0-134) and at the headwaters of the Peace River
(1oca11t;-136).

At Brocks Mountain prospectors had discovered a small body of mets-
zeunerite~bearing altered granitic rock that contained between 0.1 and
0.2 percert uranium with selected specimens of ore containing over 2 per-
cent uranium, Minor and trace amounts of metazewnerite were found at
several other sites in the same genersl wvicinity. Although no deposits
of possible commercial interest were located in the Lost River area, it
was found that tin-bearing dikes were slightly uraniferous.

None of the other localities examined on the Seward Peninsula in
1951 indicated sufficient amcunts of radicactivity to be of further
interest except at the head of the Peace River, where additional recon-
naissance was made to find the source of uranothorianite, gummite and
metallic sulfides known in placers. Agalin however, the source could not
be located, but such information as could be obtained substantiates the
belief that a copper-uranium lode may occur in that vieinity.

The McLeod molybdenite preospect {locality 121) was the only site
tested for radicactivity in west-central Alaska during 1952, No signi-
ficant radioactivity was detected at the prospect.

In the early part of the summer of 1953, a private party prospected
at the head of Peace River (locality 136) for the uranium lode indicated

by the previous invesbigations., No lodes deposit was found by this pros-

pacting, but a8 mechanical difficulties prevented completicn of exploration

such negative results as were obtaired are far from conclusive,
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Av Investigation was meds in 1954 of a radicactivity anomaly‘near
Candle {iccality 137., located during an afrplane traverse over the area,
The source of the radicactiviiy was determired *o be granitic float,
which contains sboub G.0C6 percent eguivalers uranium, that occurs as

an island in an ctherwise tundra-covered area {Matzkc and Bates report in
b4
preparation),
Northern Aiasks

Very few radiocactivity investigations have been made in northern
Alaska, primarily because of its remoteness and inaccessibility. What
1ittle information is available has been accumulsted chiefly through the
analysis and study of samples coliected by geclogists of the Navy 0il
Unit of the Geological Survey in the course of the investigation of the
resources of Naval Petroleum Reserve No. 4 and adjacent areas on the
north flank of the Brooks Range. In addition, a spct examination was
made in 1949, at the request of the Atomic Energy Cormission, of a re-
DPorted uranium occurrence in the vieinity of Skungnak on the Kobuk
River. The results of these studies arz given ia table 6; the localities
are shown on figure 7.

The "uranium depcsit" in the vieinity of Snungnak, reported by A. G.
Ferguson of Kotzebue to the Atomic Ensrgy Commission in 1949, proved to
be only slightly radioactive., The radiocactivity wes due to uranium
occurring as an impurity ip metallic mirerals at an cld copper prospect
on Ruby Creek (locality 1k5).

After the recognition of phosphate in rock sampies from the Anaktuvuk

River arsa by A, E. Glover of the Territerial Department of Mines in 1948,
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studiies by genlogists of the Navy Oil Unit showed that the phosphsate
rock extends over a wide area aiong the north flank of the central part
of the Brooks Range {lozality 146) and north of the Brocks Range. The
deposits are Missgissippian in age aud asre comparable to the Permian
phosphorites of the northwestern United States lithologiealily and in
their content of phosphorous, vansdium, and uranium. Not enough work has
been done to determine if there is a large enough tonnage of phcosphate
rock in northern Alaskes to be of potentisl commercigl value., The phos-
ihate rock would have 4o contain at least 24 percent P205, the minimum
grade minable in the northwest phosphate fieids {in 1956).

Study of specimens of granitic gneiss collected in 1948 near Mount
Michelson (locality 147) indicated that the radiocactivity of this rock is

due chiefly to uraniferous bictite associated with fluorite, hemstite,

and sulfide minersls.
POSSIRILITIES FOR URANIUM AND THORIUM IN ALASKA

Types of radicaciive deposits

Uranium and thorium occur in many rocks of widely diverse origins,
and almest all types of geologic processes involved in the emplacement,
deposition, alteration, and disintegration of rocks have play=d a part
in the Zormation cof concentrations ¢f these elemenis, Many attempts
have been made to classify radiocactive deposits. The genersl order of
classification of radicactive depcsits depends largely upon the local
emphasis placed on the importarce of cne or a few types of deposits,
Thus, in Canada a classificabtion group containing pitehblende-Learing
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veius is of greater importance than cne containing carnctite-bearing sand-
stones; whereas the reverse is currently true in the United States. Thus,
also, discussions of radioactive deposits in Brazil and Ceylon, for example,
might well treat thorium-bearing placers as having greater significance than
obher types of deposits containing the radioelements.

In general, most of the classzifications in use today are mainly related
either to the genesis or to the geologic environment of the deposits. Com-
monly, the most acceptable, and usable classification is somewhat arbitrary
and uses either the genesis or environment, (whichever is more significant),
or both. The interrelationship of genesis and environment and the problems
of classification are well demonstrated by the five recent classifications
of other writers shown in table 7. For the purpose of this report the author
follows the classification used by Butler but with minor modifications,

(See table 7.) Many of the more significant deposits containing uranium and
thorium in Alaska are discussed by type of deposit and, in some cases, are

compared to deposits in continental United States to enhance the discussion,

Tgnecus rocks, pegmatites, veing and related deposits

Igneous rocks

Most igneous rocks are weakly radicactive because of trace amounts
of uranium or thorium or both,vthat occur chiefly as impurities in the
common accessory minerals, such as allanite, apatite, monazite, sphene,
xenotime, and zircon, The granitic rocks, that is, the felsic types,

are generslly more radiocactive than the mafic types.
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Batler (1952, ». 12) reports that “he Geological Survey has tested
at least 100 bodies of ignecus rocks in continentsl United States., He
states thal a faw igneous rocks, particulsrily the late-stage magmatic
differentiates, contain as much as C,008 to 0,015 percent uranium and
that numerous graritic rozks conbain as muck as G,005 to 0,01 uranium,

He further states that many grenites and relstel rock types are more
radicactive than previcusly reported in the literature.

Tests of numercous igrecus rocks of Alasks have ghown that most
granitic rocks in the Territory zontain 0.002 to 0.008 percent equivalent
uranium. This radiocactivity is due gererally to one or more of the common
accessory minerals mentioned above, Locally, however, the radioactivity
is or is believed to be caused by minor amounts of uranothorianite,
thorianite, uranothorite, thorite, gummite, clarkite(?), uraniferous
biotite, uraniferous fluorite, and unidentified secondary uranium min-
erals. The work of Moxham and West (1953a) during 1946 in the Serpentine
Hot Springs area of the Seward Peninsula lends support to the hypothesis
(Phair, 1952) that uranium and thorium +end to concentrate locally in the
late-stege magmatic differentiates of granitic rocks. At Serpentine Hot
Springs fine-grained felsic dikes and pegmatitic veins cut the normal
facies cf their parent granitic rock., Tke felsle dikes and pegmatitic
veins lccally contain as muchk as C,0L5 percent equivaient urarium and
0.032 percent equivalent uranium respectively and beth average about
0.009 percent equivalent uranium in contrast to an average of about

0.005 percent eguivalent urarium for the normal granite.
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The generally low radiosctivity of granitic rocks, both in Alaska
and elsewhere, indicates that they cannot be seriously considered as
commercial sources of uranium and thorium, although they will likely be
among the most frequently reported "discoveries" by prospectors because
of their relatively large size and rather widespread occurrence, However,
the local concentration of uranium and associated sulfide minersals in a
granitic rock, might indicate alteration of the rock by hydrothermal
solutions., Further search should be made in the vicinities of such occur-
rences to determine whether uraniferous vein and related deposits were also
formed as a result of the passage of hydrothermal solutions, In addition,
the possibility should not be overlooked for the discovery of large low-
grade igneous bodies, perhaps averaging only a few hundredths of a percent
uranium, from which the uranium mineral could be extracted by simple
rhysical methods to obtain a high tenor concentrate., In such a case the
uraniﬁm mineral would also have to be a type from which the uranium could

be extracted by simple leaching methods.
Pegmatites

Although pegmatites in the United States, Canada, and other parts
of the world commonly contain uranium and thorium minerals as accessory
constituents,they rarely are sufficiently rich to mine for these elements
alone, The only significant world production of uranium and thorium from
vegmatites, as far as is known, has been in Madagascar, where the principal

minerals are euxenite and betafite (Page, 1950; Lang, 1952, p. 14-16).
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Weakly radioactlve pegmatites have been reporied at many localities
in Alaska. At two lczalities, uranium and thorium minerals have been
identified as at least part of the source of the radiocactivity in pegma-
tites. Reconnaissance of the Serpentire-Kougarck area {Moxham and West,
l953a) in the western part of the Seward Peninsulas disclosed thét second-
ary uranium minerals are the cause of the radicactivity of pegmatites
cinsely asgsociated with other late-stage variants of the granite at
Serpentine Hot Springs. The pegmatites contein as much as 0.032 percent
equivalent uranium and were generally the most radiocactive of all the
rocks tested by Moxham and West {1953a) in the area. Investigation in
1949 of radicactive pegmatites ir the Willow Creek gold-mining district
(beham and Nelson, 1952a, p. 7-10) near Paimer north of Anchorage
indicated that the radicactivity (6.002-6.007 percent equivalent uranium)
of these pegmatites was due primarily to trace amounts of uraninite,
thorite, cyrtolite (altered zircon), and allanite.

Further studies of pegmatites in Alaska will doubtless find ad-
ditional deposits of this type coutaining traces of varicus uranium-
and thorium-bearing minerals. It is likely, also, that the bedrock
source of certain radiocactive minerals in placers--for example, the
eschynite, ellsworthite, and columbite in the tin placers at Tofty in
the Menley Hot Springs-Rempart district (Moxheam, 1954%), the euxenite-
Polycrase mineral identified in a placer corncentrate from Coodluck Creek
in the Livengood district (Wedow, White, ani cthers, 195%, p. 2-3), and
the occurrence of a uranifercus niobate mireral in the stream gravels of

Clear Creek in the Darby Mourtains (West, 1953)---may prove to be pegmatites.
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In general, the resuiits of pegnmatite investigation by the Geological
Survey in continentsl United States (Page, 195G; Butler, 1952, p. 13)
showed that the uranium nonbent of pegmatites is simllsr to that of the
closely allied granitic rocks., Butler (2952, p. 13) concludes: "Because
they (uraniferous pegmabtites) are relatively small bodies of low average
grade, they would be only insignificant sourzes of ursnium or thorium,"”
Radioactive pegmatites found in northern Saskatchewan, Cesnada, are
usually fine grained, rich in blotite and dark quartz, and contain molyb-

denite as a minor accessory. The minerslization may be concentrated
along structural zones, DPegmatite bodies containing large tonnages of
slightly below ore grade (0.08 percent U308) ha%e been found in the
Charlebois Lake area in Canada, and other areas of commercial importance

are expected to be found as prespecting is irntensified GMawdsley, 1955,

P. 53-56).
Veins and related deposits

Vein and related depcsits of uranium and thorium are perhaps the
mcst sought after deposits of these elements in Alaska because of the
rotentiaiities for high-grade, bonanza cccurrences. The emphasis on
the search for such high-grade ores in Alsska, perhaps almést to the
exclusion of consideration for other types of Jeposits, is obviously
uscessary because of the inter-related economic considerations cof
mining and transportation coste, accessibility, and so forth,

The best known and perhaps most spectacular vein and related

deposits of uranium in the world include the pitckblende deposits of
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n

whe Great FPaar Lake ares in Cansda, the Katacga region in the Belgian
Corgo, and the regions of Saxony and Czschoslovekia in Burcope. Similar
but muckh smaller in extert, are kuown in the United States,

mostly in the Front Range minersl belt of Colorado, aiso in other west-

[ngai)

ern shtates (Kaiser snd others, 1952). Studies by the Geclogical Survey

and Atomic Epergy Commission in recent arg have gained mach information
g

on the origin, spatial relationships, and mineral associations in vein
and relatel depositz, This information is summarized by Butler (1952,
P. 14-16) as follows:

"The (vein and related) deposits include pitchblende-bearing
gold-silver and base-metali veins in the Front Range, Colo.; copper and
tin~bearing structures in the Majubs Hill mine, Nev.; veins of secondary
uranium minerals in the White Signal district, N. Mex., and the Marysvale
district, Utah; uranium-bearing silicified zores in the Boulder batholith
in the Clancy district, Mont.; pitckblende in pyrometasomatic deposits in
the Franklin limestone, Warren County, N. J.; uraniferous fluorite veins
in the Jamestown district, Colo., and in the Thomas Range, Utah; thorium-
bearing veins of rare-earth minerals in the Clark Mountain district,
Calif, and thori*te-bearing veins in Custer County, Colo. -- to name but
a few.

"Pitchblende is the principal uracium mineral in many of the vein
deposits studied by the Geological Survey. Brightly colored secondary
uranium minerals, prineipally phosphates, silizates, vanadates, carbonates,
and sulfates, are the prineipal uranium minerals in cthers,

"Pitchblende cccurs iu meny veins as grains, nodules, or disseminated
messes forming high-grade pods or shoots separated by larger masses of
esgentially barren vein material, Many of +the uraniferous shoots in
depcsits of the Front Range, Coclo., are only small parts of extensive
fractures containing deposits of other mesallic minerals, principally
these of gold, silver, lead, and zinc for which the veins were originally
mined. Assembleges ¢f these minerals, and of cobalt- and nickel-bearing
minerals, smoky quarbz, and dark-purple fluorite occur with much of the
pitchblende and are valuasble guides to new occurrences of uranium.

"Many of the deposits of secondary uranium minerals are the resuli
of weathering of deposits of primary uranium minersls, Their form and
distribution are, therefors, anaiogous to those of the deposits of
primary minerals from which they wers derived. Or the other hand, be-
cause the minerals are formed by supergene processes, their distribution
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is controlled in part by factors that were not present at the time of
deposition of the primary minerals., As a result, the secondary minerals
in some deposits rerresent an outward displacement of uranium into rocks
surrounding the places where primary ursnium oxide originally was de-
posited. Where such dispersal has occurred the deposits are showy but
of lower-grade than the primary deposits frem which they were derived.
Some deposits of secondary minerals, therefors, are indicatlve of
higher-grade deposits of primary uraniur minsrsls henesth the zone of
secondary minerals, or horizontally back from the outerop of that zone
in some of the sandstone-type deposits. Deposits of secondary minerals
are known, however, in several plsces where primary uranium minerals
have not yet been found, for example, the Yellow Canary claims, Daggett
County, Utah, in the White Signal district, N. Mex., and at Majuba Hills,
Nev."

Various criteria have been used in the selection of areas for recon-
naissance. (See p. 11.) Because there were no vein occurrences of uranium
minerals known in Alaska before l9h5, except for rumors and unverified
reports from prospector sources, reconnaissance for high-grade vein deposits
centered chiefly on (1) areas where radiocactive minerals and associated

- metalliferous minerals occurred in placer deposits and (2) metalliferous
lodes that contained mineral sssemblages similar to those of uranium
deposite elsewhere in the world except for the uranium minerals them-
selves. With the exception of a highly radioactive, black, cubic uranium-

. bearing mineral (uraninite?) closely asscciated with rutile in a metal-
liferous vein in the Hyder district (West and Benson, 1955) of southesstern
Alaska, no ores containing primary uranium minersls kave been discovered
in Alaska. However, possible primary minersls such as uraninite, urano-
thorianite, and thorianite have been identified in concentrates from
Pblacers in ‘the northeastern part of the Seward Peninsula (Gault and
others, 1953), on the South Fork of the Koyukuk River {Nelson and
others, 1954%; Matzko and Bates, 1955), and in the drainage basin of

the Kahiltna River (Robinson and others, 1955). Relatively large
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quantitizs of uranothorianite have been identified in beach concentrabes

of the VYakataga distzicht and traces of soot itchblende{?) have been
\

recognized in & concentrate from a beach deposit on the southeast shore

of Lake Clark (Matzko, 1953, oral commmizatisns). Because these oxide
minerais asre friable and soluble, they probably have not been transported
any great distance, and, hence, have a nearby bedrock source, In addition,
these uranium- and thorium-oxide minersls are generally closely associated
in the concentrates with metallic minerals, chiefly base-metal sulfides,
and thus may have originated in radioactive vein deposiis.

Although little is known of the occurrence of primary uranium oxide
deposits in Alaska, the application of the various criteria used in the
search for vein deposits of uranium and thorium and the investigation of
leads developed from samples submitted by prospectors have led to the dis-
covery of several occurrences of secondary uranium minerals, chiefly copper
uranites. The general nature of these secondary occurrences strongly sug-
gest that primary uranium ores may be found at depth.

At Brooks Mountain {West and White, 1952) ia the York tin distriet of
the Sewsrd Peninsula, metazeunerite occurs with hematite in a highly
oxidized lens-shaped body of pegmatitic granite at the contact between
a granite stock and limestone, and as surface coating on a few of the
quartz-tourmaline veins that cut the granite, Specimens of the meta-
zeunerite-bearing pegmatitic lens coantain over 2 percent uranium, but
the average grade of the lens is only between 0.1 and 0.2 percent uranium,
The metazeunerite-bearing tourmaline veins contain only about 0,05 per-

cent uranivm, The spatial reliationships and mineral content of the main
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Pegmatitic metazeunerite-bearing lens strongly suggest that the deposit
was formed from minersiizing solutions foliowing a zone of structural
weakness in pegmatitic granite along the granite-limestone contact. I
the sclutions carrying the uranium were of an ascending hydrothermal
nature, then it is likely that other pockets or lenses of uranium ore,
DPossibly containing primary minerals, will be found at greater depths
along an ore shoot.

At Ear Mountain, also in the York tin district and approximately

35-40 miles northeast of Brooks Mountain, occurrences of metatorbernite
were discovered in 1945 by Killeen and Ordway (1955) in a hematitically
altered quartz vein-mafic dike zone, The float trace of this zone ex-
tends for over 5,000 feet across the granite stock at Ear Mountain.
An 8-foot width of the zone, including portions of the granite wall rock,
at one point contained 0.0l percent uranium; a 1.5-foot red oxidized zone
within the lode at this same point contained 0.035 percent uranium., Fur-
ther surface exploration followed by drilling or other subsurface explor-
ation is necessary at Ear Mountain to determine whether the occurrence of
minor amounts of secondary uranium minerals at the surface are indicative
of higher grade uranium ores at depth.

Another occurrence of metazeunerite which may have significance as a
lead to primary vein ores is at the Konechney copper prospect in the
Russian Mountains of the Kuskokwim region. The metazeunerite was first
identified in a sample from the prospect collected by the Geological
Surve& in 1944 (Moxham, 1950). However, when a field examination of the

prospect was made in 1952 by West (1954), all openings at the prospect
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were insccessible and study of the radicactivity at the prospect was re-
stricted 4o dump material, Traces of metezeunerite were recognized in
only one dump sampie 20llected in 1952, and it iz possible that highly
soluble secondary ursniuvm minerals originally in the mine dump may have
been leached by the percolation of acidic ground water, Thus the possi-
bilities for the occurrence of primasry ores at the Konechney prospect
are still undetermined,

As mentioned above, the oniy known lode occurrence of a primary
uranivm mineral in Alaska is in tke Hyder district (West and Benson,
1955), on the east side of the Coast Range batholith, near the Alaska-
British Columbia boundary. This ocecurrenze is a highly radiocactive,
black cubic uranium mineral closely asscciated with rutile in a vein
on the Mountain View property. The samples in which it was found con-
tained approximately 0.05 percent equivalent uranium; other uranium-
bearing minerals in these sampies incliude moiybdenite, pyrite, and
pyrrhotite, The chief values of the ores in the Hyder district are
gold, silver, and lead, with tungsten, zirne;, and molybdenum locally
gbundant, The deposits in this district appear to be at least super-
ficially similar to lodes occurring on the east side of the Coast Range
batholith in British Coiumbia. They contasin wraninite in associlation
with metallic sulfides and gold and silver {(Lang, 1952, p. 40-46). The
cccurrence of the black primery{?) uranium mineral on the Mountain View
property, thus, lends support to the belief of the author that the Hyder
district is favorable for the occurrence of primary uranium ores, although

much more inteusive prospvecting irn the district is necessary before any
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firal conclusions on the potentialities of the district can be reached.
The mineral deposits of most of the regions and districts of Alaska are
generally as yet poorly known except for reports from prospectors or the-
brief reconnaissance studies by personnel of Government agencies. It is
the general lack of detail on the mineral content, structure, and origin
of many of the reported mineral deposits that prevents speculation as to
precise localities at which to prospect for vein deposits of uranium.
However, some generalities on the Seward Peninsula and other regions will
be presented.

Potentialities for vein and related deposits on Seward Peninsula,--The

Seward Peninsula is probably one of the most likely regions of Alasks

to contain vein deposits of uranium. The mineralization in the York tin
district of the western part of the peninsula suggests a parallel with
the uranium-tin mineralizstion of Cornwall, England, and in the Erzgebirge
of Saxony and Czechoslovekia., The similarity of the occurrences of uranium,
tin, and other metals in the York district to the occurrence of these
metals at Majuba Hill, Nevada (Thurston and Trites, 1952) and of the
secondary uranium deposits at Brooks and Ear Mountains to the occurrence
of secondary uranium minerals overlying primary uranium oxide ores at
Marysvale, Utah (Taylor and others, 1951) should also be noted. The
metalliferous deposits in the York district are closely associated with
stock-like intrusions of granite and genetically related mineralized
dikes, In addition to uranium and tin, these deposits also contain meny

of the other base metals associated elsewhere with uraniwm deposits., It

is quite conceivable, therefore, that more extensive prospecting followed
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by soﬁe physical exploration may reveal primary uranium oxide ores in the
York district.

Elsewhere on the Seward Peninsuls are many reporied occurrences of
metals that may be associated with uranium ores, An example is the
cast-west belt of various base metal prospects that lies a short distance
north of Nome. Although brief studies with negative results were made in
this belt in 1951 (White and others, 1952, p. 1—6),supplemental to in-
vestigations in the York tin district, it can yet be considered somewhat
favorsble on the basis of the widespread metallization. Examples of
similar areas even more poorly known but believed to be favorable are in
the vicinity of Bluff, where gold-pyrite-arsenopyrite ores in schist and
limestone appear to have been hematitically altered, and in the area of
the Bendeleben Mountains, where metallic deposits of ;ll sorts have been
rumored to occur but which is essentially unknown geologically.

Perhaps the most significant lead to a possible primary vein or
related deposit in the northeastern part of the Seward Peninsula (Gault
and others, 1953, p. 28-31) is the occurrence of uranothorianite and
gummite with iron oxides and various metallic sulfides in placers at the
head of the Peace River. These placers occur in the gravels of a small
{1/2-8quare mile) drainage basin near a syenite-andesite contact. Con-
centrates from these placers contain as much as 0.8 percent equivalent
uranium and are about 10 times more radioactive than uranothorianite-bear-
ing concentrates obtained elsewhere in the eastern part of the Sewsrd
Peninsula. The gummite, normally a very friable, soluble mineral, is

believed to be a decomposition product of the urasnothorianite and occurs
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in intimate mineral aggregates with some of the metallic sulfides. The
fact that the gummite and copper sulfides in the concentrates have not
been found among the heavy-mineral accessories of yhe syenite suggests
that their source is in a copper-uranium lode, possibly a vein, located
somewhere in the l/2-square mile ares lying upstream from the topograph-
ically highest placer concentrate sample. Some private prospecting was
attempted on the Peace River site during 1953 (Matzko and Bates, 1955),
but the results were far from conclusive, and the potentialities of the
headwaters of the Peace River remain to be determined.

In general, the whole of the Seward Peninsula can be considered as

a possible uraniferous province, wherein the best potential is for vein

and related deposits. In addition, however, low concentrations of uranium
are scatitered through many of the igneous rocks of the peninsﬁla and could
be the ultimate source of uranium in possible sandstone-type deposits in
the clastic sedimentary rocks of the peninsula and contiguous regions,

Potentialities for vein and related deposits in other regions.--Other

possible uraniferous vein provinces in Alaska are more poorly defined than
the possible Seward Peninsula province. Next in order of importance, how-
ever, 1s that of the eastern border of the Coast Range batholith in south-
eastern Alaska, but only a small part of this potential province lies with-
in Alagka where the eastern border of the batholith cuts across the Hyder
distriet (loc. 1, fig. 2). Although the better potentialities for uranif-
erous - veins in southeastern Alaska appear to lie in the Hyder district,

the only significant lode deposits of thorium yet found in Alaska are on

the western side of the Coast Range batholith in the vieinity of Salmon ‘
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Bay on Prince of Wales Isiand (Houston and others, 1954). There numerous
steeply dipping, narrow, radioactive carbonate-hematite veins may represent
an exitremely late stage cf the Coast Range intrusion or perhaps an even
later stage of igneous activity. The thorium-bearing minersls in these
veins are thorite and monazite and to a lesser extent hematite. The
rare-earth minerals, bastnaesite and parisite, also occur in some of the
Salmon Bay veins. In general the thorium-rare earth deposits at this
locaiity appear to be too low in size and grade to warrant exploitation
under present economic conditions.

The possible province of sandstone-type deposits in the Alaska Pen-
insula-Cook Inlet region, discussed later in this report, the occurrence
of sooty pitchblende(?) in a beach placer concentrate in the Lake Clark
area, and the reported occurrence of meta-autunite in the vieinity of
Kodisk suggest that this region is also a general uraniferous province.
Such reconnaissance of vein and lode deposits in the region as has been
completed revealed little or no radicactivity at the sites of the deposits
tested. On the other hand, the Alaska Peninsula-Cook Inlet region is a
relatively large area, in which much of the geology is known only from
broad scale reconnaissance studies. It would be unwise, therefore, to
eliminate this region from serious consideration for additional prospect-
ing and reconnaissance.

The Lower Yukon-Kuskokwim Highlands region is another potential
uraniferous province as suggested by the occurrence of metazeunerite in
the Russian Mountaine, the minor amounts of uranium in the accessory

zircon of monzonite in the vicinity of Flat, the uraninite and
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aranothorianite in the placers, the thorium-bearing minersls in the con-

tact gold-copper deposits in the Nixon Fork area, and the presence of

uranothorite in the Ruby-Poorman area, Whether or not significant radio-
active deposits actually do occur in the belt occupied by the aforemention-
ed scattered occurrences will, of course, only be determined by intensive
prospecting. Perhaps one of the more likely sites in this belt at which
to begin this prospecting is at its northeastern end in the Cosna-Nowitna
region where granitic rocks are reported to intrude volcanicvrocks,
chiefly of rhyolitic composition. This area lies roughly mid-way between
the Kuskokwim Mountains and Manley Hot Springs-Rampart sandstone-type
provinces, which will be discussed later, on the same structural trend.
Little is known of this region geologically except for a report by Bakin
(1918).

In addition to the potential provinces suggested above, there are
many other localities which have not yet been investigated and in which
uranium might occur. The most significant of these is the Copper River
region which was touched on briefly by Moxham (Moxham and Nelson, 1952a)
in 1947, Many of the copper and other metallic deposits in this region
are of difficult access but may warrant examination for radiosctive min-
erals. Recause of the ruggedness of the region as well as the difficulties
of access, any ground shtudies there may well be preceded by scouting many
of the minersl occurrences with scintillation-detection equipment mounted
in light'aircraft} Of specific interest in the Copper River region, for
example, are argentiferous tetrahedrite-bearing quartz vein deposits on

the Kotsina River in the Kuskulana district and vein(?) fillings of
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stibnite, pyrite, molybdenite, and cinnabar on Rex Creek in the Nizina

district. (See Wedow and others, 1951, p. 107-108.)

Carnotite-type ores in sandstones and limestones

Carnotite-type deposits in sandstones have been the chief sources of
uranium in the United States. The principal production has come from
deposits of the well-known Colorado Plateaus but other deposits are known
in Wyoming, Idaho, Nevada, Texas, Oklahoma, South Dakota, Pennsylvania and
New Jersey. The carnotite-type deposits of the Colorado Plateaus occur
chiefly in Triassic and Jurassic rocks, but elsewhere they are found in
rocks ranging in age from Paleozoic to Tertiary (Fischer, 1950; Butler,
1952, p. 17, 18; Kaiser and others, 1952, p. 26-29)., Carnotite in sand-
stone is also reported in Russia (Bain, 1950, p. 286).

Although carnotite is the principal mineral of these deposits,
various copper-uranium and ursnium-vanadiuwm minerals, uranium oxide
(pitchblende?), uraniferous asphaltite, and complex secondary uranium
minerals are abundant locally. The deposits are found chiefly in len-
ticular beds of nonmarine sandstone, although some occur 1n mudstone.
These deposits commonly contain about 0.1 to 0.5 percent uranium but are
generally small and have an erratic distribution. Similar deposits in
conglomerate and limestone are also known and sre becoming more important
as the search for uranium continues,

Little is known about the possibility for carnotite-type deposits in
Alsgska, It was thought originally that little likelihood existed for

their occurrence in the Territory because of the scouring effect of the
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extensive glaciers that covered much of Alaska during Pleistocene time.
However, as mentioned in the introduction of this report, a sample of
carnotite ore, believed to have come from the vieinity of Healy on the
Alaska Railroad, was analyzed in the assay office at Fairbanks in 1918,
As yet unverified reports of carnotite(?) in the vieinity of Nome on the
Seward Peninsula have been obtained from mine operators' records filed
with the Survey around 1915. More recently, Tom Jones, a prospector

at Seward, indicated that he and a partner had found a rich carnotite
sandstone occurrence in Alaska but would not divulge its source nor sub-
mit samples for study (Wedow and others, 1952, p. 37-38), because he
claimed it was near a rich gold-placer prospect which had not yet been

staked,

In June 1951 & sample of "carnotite" was submitted by Mr. Libe of
Ketchikan to the Assay Office of the Territorial Department of Mines at
Ketchikan, The specimen consists of coaly material and a strongly radio-
active yellow mineral, which was later identified as tyuyasmunite in the
Survey laboratory. The coaly material also contains considerable uranium,
Although the sample was not analyzed quantitatively for uranium, a rough
estimate from radiometric tests indicates a uranium content in excess of
1 percent. The sample had been found as "float" on the east shore of
Union Bay, Cleveland Peninsula, southeasterﬁ Alaske near a former cannery
gite, Reconnalssance along the east shore of Union Bay to locate the
scurce of the specimens was unsuccessful. In general, tﬁe geology of
the Union Bay ares does not appear to be favorable for the occurrence of

carnotite~type ores, particularly where associated with coal. The rocks .
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»£ the area are largely msfic and uwitramafic rocks intrusive into highly
metamorphosed sedimertary rocks., Tertiary clastic sediments crop out
along the beach of Union Bay seversl miles north of the old cannery site
and are reported to contain minor amounts of bituminous material. Field
radioactivity tests of all rock types were consistently low. It is pos-
gible that the "carnotite" specimen had been "imported" Pfrom western
United States or British Columbia in a shipment of coal to the old can-
nery (White and others, 1952, p. 14-16) or that it was transported to

the site of discovery by glaciers from a source elsewhere in southeastern
Alasgka.

In 1951 samples of metatyuyamunite-bearing limestone containing 0.6
percent uranium oxide were submitted to the Survey by H. N. Fowler of
Anchorage. Mineralogic studlies of the samples show that the only uranif-
erous mineral they contain is metatyuyamunite which occurs bbth concen-
trated on the bedding surfaces of and disseminated through a thin-layered
limeétone. This occurrence of a carnotite-type mineral appears to be
unique, although the specimens have some resemblance to the tyuyamunite-
bearing limestone near Grants, N, Mex. (Rapaport, 1952). According to
the Indian who collected Fowler's sample in l9h9, the outcrop from which
it was obtained is about 50 feet long and 10 feet high, and the "yellow
rock” occurs in lenses as much as 3 inches thick between thin beds of
limestone. In 1952 and 1953 brief but unsuccessful attempts were made
to locate the zite of this occurrence, Information obtained to date
indicates that the Fowler prospect is on the north side of the valley

of a small left-limit tributary of Nikolal Creek., This location is
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about 17 miles northwest of Tyonek and about 65 miles west of Anchorage.
No bedrozk was observsi at this site as most of the area is covered by
thick deposits of glaecial debris and a dense growth of vegetation., How-
ever, several miles northwest of the reported site of the uraniferous
limestone lies a thick sequence of Eocene clastic coal-bearing strata and
bedded volcanic rocks, in which the Indiesns say are other occurrences of
"yellow rock" similar to the samples submitted by Fowler (Wedow and others,
1952, p. 20-23; Matzko and Bates, 1955).

In 1952 two small specimens of "carnotite'-bearing sandstone were sub-
mitted to the Survey by Martin Goreson through Russell R. Norton, both of
Seward, These specimens were reportedly found in 1949 by Goreson as
"float" at the foot of Spoon Glacier in the valley of Likes Creek on the
west side of Resurrection Peninsula sbout 10 miles southeast of Seward,
Attempts in the fall of 1952 to locate the source of the "carmotite" or
at least duplicate the float material failed because of adverse weather
conditions, Chemlcal analysis of the least radiocactive of the two speci-
mens shows a content of 1.7 percent uranium. Mineralogic study indicates
that the "carnotite" is actually metatyuyaminite and that other vansdium
minerals are also present. (See Wedow and others, 1952, p. 34, 35.) In
1953 another attempt to find the source of the uraniferocus sandstone was
unsuccessful (Matzko and Bates, 1955). The alleged carnotite site is
underiain by a sequence of lava flows now altered to greenstone (Martin,
Johnson, and Grant, 1915, pl. 3). Clastic sedimentary rocks are reported
to be interbedded with the greenstone in minor amounts, and nearby is a

thick sequence of quartzite, slate, graywacke, and waterlaid tuff
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(Martin, Johnson, and Grant, 1915, p. 217, 223-226),

Barly in 1953 another carnctite oecurrence on Resurrection Peninsula
was reported Lo the Survey by Fred Richardson of Anchorage. The site of
this occurrence was at the head of Likes Creek, but upon field examination
proved to be ironmstainéd graywacke {Matzkc and Bates, 1955).

In late 1953, Leo Mark Anthony, instructor, Mining Extension School,
University of Alaska, submiited a radioactive sample given to him by
prespectors from Kodlak (lozslity 78)., The sample, reported to be from
Pillar Mountain about 1 mile south of the town of Kodiak, contains up to
1 percent uranium., Metatyuyamunite and meta-autunite, the prineipal
source of the radiocactivity, occur in sandstone and along cleavage planes
of feldspar (Matzko and Bates, report in preparation).

The general distribution of the foregoing reported occurrences of
carnotite-type minerals, several of which are partially substantiated
by samples, and the occurrence of sooty pitchblende(?) in a beach placer
on Lake Ciark suggest that a possible uraniferous province is present in
southern and southwestern Alaska. Data are far too measger at present,
however, to indicate that carnotite-type deposits have any commercisl
potential in Alaska. The locations of the reported occurrences must be
sought, and, if found, the geologic settings must be studied in order to
establish the criteria to be used in the search for similar deposits
nearby, as well as elsewhere in the Territory. It is likely that after
the physical aspects of several Alaskan "carnotite" occurrences are
known, geologic guides to prospecting for such ore deposits can be

estabiished, in a fashion similar to the guides developed in the
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Colorado Plateaus (McKay, 1955; Weir, 1952; Reinhardt, 1952a and 1952b).

The list of guides suggested by Reinhardt (1952b, p, 7) are given below.

Guides attributed o Guides aitributed to post-
sedimentation processes gedimentation processes

1. Presence of fossil stream channels 1. Proximity of ore

2., Thickening of sandstone lenses 2. Relation to mountain masses

3. Interfingering of mudstone and and large folds
sandstone lenses 3. Bleaching of sandstone

Lk, Presence of carbonaceous material 4. Bleaching of mudstone ad jacent

to sendstone lenases

5. Presence of yellow iron-oxide
stains

6. Presence of bleached mudstone
pebbles in the sandstone
lenses

7. Bitched and corroded sand
grains

Meanwhile, in considering the statements of Kaiser and others (1952,

P. 26-29) on the occurrence of uranium in sands*one and applying the
guides suggested by Reinhardt for the occurrence of carnotite-type de-
posits on the Colorado Plateaus to the general geologic features of
Alaske (Smith, 1939, pl. 1; Payne, 1953) certain areas in the Territory
mey ultimately prove to be uraniferous provinces of the sandstone-type.

The more significant of these areas are discussed below.
Areas potentially favorable for carnctite-type ores

Alagka Peninsula-Cook Inlet area.--The belt of Jurassic-Cretaceous-

Tertiary sedimentary rocks along the Alaska Peninsula and in the Cook
Inlet region, parts of which have long been considered locally favorable

for the occurrence of petroleum, consists chiefly of folded and faulted

conglomerate, sandstone, and shale. The rocks are largely marine in
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origin ari are probably wae seaward extensions of large deltaic deposits,
although some fresh-vaber or terrestrisl deposits are also recognized,
They are loecally ilotrided by amall masses of igaeocus rocks, chiefly of
intermediate types such as quarbkz diorite and andesite. Some of these
igneous rocks are Laits Cretaceous or early Tertiary in age, others are
late Tertiary or Quaternary and are closely related to the prominent
voleanic activity characteristic of the Aleutian region. Many of the
esarser clashtic bedes are lenticular and interfinger with the finer
clastics., Local unconformities have beern recognized, Carbonaceous
material is prominent throughout the stratigraphic section, locally in
sufficient quantity tc form cosl beds. O0il seepages and residue patches
also occur in the vicinity of several of the anticlinal structures.

(See Smith and Baker, 1924; Smith, W, R., 1925; Mather, 1925; Moffit,
1927; Capps, 1940.)

The possible province may bz extended to include the graywacke-
slate sequence of Mesozoic age that ocours in the Kenai Peninsula
(Martin, Johnson, and Grawt, 1915} and on the islands of the Kodiak
group (Capps, 1937). The enlarged province thus inciudes the reported
occurrences of carnotite-type minerals near Kodisk, Tyonek and Seward.
The province consists primarily of the western parts of the Mabanusks
and Chugach Mountains geosynciines suggested by Payne (1953).

Kuskokwim Mountains area.--The belt of Uprer Cretaceous sedi-

mentary rocks in the Kuskokwim Mountains (Smith, P. S., 1939, pl., 1}
consists of conglomerate, sandstone, and shale of both marine and

fresh~water origin., Rocks of both origins contain sbundant detrital
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cacoozaceous material. They overlie earlier Mesozcic(?) and Paleozoic
rocks wicenformably =ad are intruded by Late Cretaczous or early Tertiary
stocks and dikes of a variety of granitic rock types. In some areas,
particularly irn the vicinity of the intrusives, the Cretaceous clastiz
strata are highly deformed and metamorphosed, but as a rule they are

only openly folded (Mertie and Harringhon, 1924), No carnotite-type
minerals are known or have been reported in the area. However, a few
intrusives, both in the area and around its veriphery, have been studied
ard shown to contain minor amounts of radiocactive minersls as accessories.
At several localities the contact zones of the intrusives also conhair

radicactive minerals, and at one locality metazeunerite has been identi-

fied in a copper-bearing vein cutting a granitiz stock (deham, 1950;
Waite ard Killeen, 1953; White and Stevens, 1953; West, 1954), This
belt of Cretaceous clastics and its attendant intrusives coincides for
the most part with the southwestern part of the Kuskokwim geosyncline
of Payne (1953).

Menley Hot Springs-Rampart area.--Cretaceous clastic rocks are

presgent in the Manley Hot Springs-Rampart area where they appear in the
Tofty segment of the Kuskokwim geosyncline (Payne, 1953). They are
intruded oy granitic rocks in which radiocelements oceur, chiefly in
Buzh accessory minerals as zircon and monazite. In addition, placer
cepusits of the area locally contain columbite, ellsworthite, eschynite,
and xenotime, all of which very likely had their bedrock source in de-

38ite related to the intrusives. (See Eakin, 1913; Mertie and Waters,

193%; Moxham, 1954,)
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Lower Yukon-Koyukuk area.--A sequence of about 8,000 feet of Upper

Cretacecus rocks iz cune of the dominant features of the Koyukuk geosyn-
cline {Payre, 195%). The sequence nonsists of both marine and fresh
water congiomerates, sandstones, and shales, Almost all beds contain
detrital plant material which locally in the fresh-water units is abun-
dant enough to form coal beds, Mest of the coarser clastic rocks are
gray but iocally are black where carbonaceous material is abundant.
Other beds are reddish or reddish brown, The Cretaceous strata are
intruded by Late Cretaceous or early Tertiary igneous rocks of felsic
and intermediste types in the form of large dikes or sills and stock-
like bodies, The rock types include soda granite, quartz diorite and
. diorite. Later Tertlary effusives are alsc common; these are generally
basaltic in character, although dacites and andesites are reported in
the southern part of the area, The Cretaceous rocks for the most part
have been thrown into relatively broad cpen folds; some faulting is
recognized, Stronger deformation with attendant metamorphic effects
oceur in the vicinity of the intrusives (Smith and Eakin, 1911; Smith,
P. 8., 1913; Harrington, 1918). No uranium minerals are known either
in the clastic rocks‘or in the associated intrusives, However, uranium
ceurs around the periphery of the geosyrcline in accessory minerals
of granitic rocks, in the heavy sands of placers, and at one locality,
in minor amount in s sulfide-bearing brececia vein (White, 1950; Gault
and others, 1953, White and Stevens, 1953; West, 1954),

Cautwell area.--The Cretaceous Cantwell formation in the central

. vart of the Alaska Range consists of massive conglomerate with
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interbedded sandstone, graywacke, argillite, shale, and slate, Carbona-
ceous material is common, particulariy in the shale beds. The colors
of the formation are commonly gray to drab but locally are bright red
to brown., In scme localities considersble thicknesses of volcanic tuffs
and flows are interbedded with the clastic sediments. The lavas appear
to be chiefly'andesites although rhyolite and basalt alsc occur. The
structure of the Cantweil formation is characterized for the most part
by proad open folds with some faulting. Locally, however, it is highly
disturbed and considerably metamorphosed. Large bodies of intrusive
granitic rock are a prominent feature of the area, Some of these intru-
sives cut the Cantwell formation and are probably the parent magma from
which smaller dikelike bodies of felsic rocks were formed (Moffit, 1915;
Capps, 19%0). No radioactive minerals are known in the Cantwell area,
although the so-called Healy carnotite (p.30 ) may be from this area.
The story of the Healy cearnotite is best related in the Alaska Ter-
ritorial Department of Mines monthly bulletin for February, 1954; it

is given below.

"Since radicactive minerals became important, there has been a
story circulating of a carnotite occurrence along the Alaska Railroad
somewhere in the vicinity of Healy, The TDM has answered numerous
inguiries, both verbal and by correspondence, on the subject, Many
sampies have been sent in from the area for radiocactive testing and
identification, and claims have been staked on the assumption that
radiczctives were present. Thus far, nothing significantly radiocactive
has been found in the district,

"The probable scurce of the story is contained in the oid records
of the College Assay Office, where it is revealed that George Gotto of
Nenana, a railroad worker, sent in a very small sample of material in
1918 that was identified as carnotite by the assayer. The assayer added

+0 his report that the sample was too small for positive. tests and asked
Gotto for more, Repeated requests for more of the same material "and
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information on the locstion of its origin were never answered., Gotto died
in 1921, It leaves the question unanswered as to whether the assayer
might have been mistaken, or whether the zample might have been lmported
from somewhere else,

"Some of Gotto's former friends and many other people are still con-
vinced the carnotite is there. One group was so insistent that samples
brought from the area were carnotite that they refused to accept the TDM
assayer's negative report and sent the samples on in to the AEC in Washing-
ton where they received the same results., Some people have been fooled by
a variety of yellow alum that occurs in the district. Geologlecal Survey
men covered the railbelt with super-sensitive Geiger equipment, but
found nothing of importance.

"In spite of all the above evidence to the contrary, the story may
stlli be true. Carnotite could possibly exist iIn the Healy district.
Perhaps an airborne scintilliation survey such as those being widely per-
formed in Canads would settle the question to everyone's satisfaction.”

Puring the summer of 1951 a sampie of metatyuyamunite-bearing
limestone was submitted to the Fairbanks Radiocactivity Testing Labora-

tory by H. N. Fowler of Anchorage. The sample contained 0.6 percent
uranium oxide. As originally reported (Tolbert and Nelson, 1951, p. 6,
9) in 1951 the Fowler prospect was supposed to be located near the
Yentna River north of the mouth of the Skwentna River. Information
obtained during the following winter by Fowler, however, placed the
location on the Deshka River, about 25 miles south-southwest of Talkeetna,
The Deshka site was examined briefly in June 1952, by combined airborne
and ground techniques. No uraniferous limestone was found, nor were any
radioactivity anomalies disccovered. However, late in the summer of 1952
additional inguiries by Fowler and his assoclates revealed that a native
from Tyonek had found the sample in 1949 on a small tributary of Nikolai
Creek (locality 17) (Wedow and others, 1952, p, 20-23). An attempt to
visit this locality was made in October 1952, but was unsuccessful be=’

cause of adverse weather conditions., The Nikolal Creek area was again
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vislted briefly in June 1953, No uranifercus limestone was observed and
no anomalous radiosctivity noted. Because most of the area is concealed
by glacial debris and dense vegebtation, the few negative results in the

reconnaissance of the Nikolai Creek area are 20t conclusive and furthpr

search is warranted,

In 1952 while attempting to obtain additional information from a
prospector at Seward on the location of a reported carnotite occurrence
(Wedow and others, 1952, p. 37-38) the author was shown a sample of
carnotite by another prospector and told that it had been found in the
valley of Likes Creek (locality 7) on Resurrection Peninsula, south-
east of Seward (Wedow and others, 1952, p. 34-35). Attempts to locate
this site in September and October 1952 were hampered by adverse
weather, Additional reconnaissance on Resurrection Peninsula in 1953
found no radiocactive materials. It is now believed that the sample
may not have come from Resurrection Peninsula, but that a yellowish epi-
dote‘rock and iron-stained graywacke in the vaelley of Likes Creek were
mistaken for carnotite. However, the origin of the uraniferous sand-
stone sample must be explained and the fact that the uranium mineral
is chiefly metatyuyamunite, a relatively rare mineral and the same as
in the uraniferous limestone repcrted to be from the Tyonek area men-
ticned shoye guggests that the sample may be from Alaska.

Other areas.--Many other areas in Alaska may have possibilities for
the cccurrence of carnotite-type minerals. However, until more infor-
mation is available about the reporited occurrences of carnotite and re-

lated minerais and the possibilities for local uranium source rocks, it
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is needless to speculate Purther as to where such minerals could be found

in the Territory.

Carbonacecus rocks, phosphorites, and other
sedimentary rocks

Uranium occurs in carbonaceous rocks, phosphorites, and other sedi-
mentary rocks in relatively minor amounts in many parts of the world
(McKelvey and Nelson, 1950; Bain, 1950). Studies in continental United
States have indicated that black shales, lignites, and phosphorites com-
monly contain 0,005 to 0,05 percent uranium,. but rarely as much as O;l
vercent uranium, The radioactive black shales are dominantly marine in
origin, principally of Paleozoic age, and occur for the most part in
eastern and central United States. {See Kaiser and others, 1952, p.
31-35.) Elsewhere in the world uraniferous carbonaceous rocks are known
in Sweden and Russia (McKelvey and Nelson, 1950, p. 37-39; and Bain, 1950,
p. 290-292, 310-313, 320). Uraniferous phosphorites range frbm Paleozoic
to Cenozoic in age., The principal deposits in the United States occur in
the Permian Fhosphoria formation of the northern Rocky Mountains and the
Pliocene Bone Valley formation of Florida. Similar phosphorites but of
Cretaceous and Focene age have been repofted in Russia, Egypt, Tunisia,
Algeria, and Moroceo (McKelvey and Nelson, 1950, p. 40-L42).

The most significant concentrations of uranium in cosl appears to
be in certain Tertiary lignites in the Dakotas, Montana, and Wyoming.

The geologic relationships of the lignite suggest that its uranium may
have been leached from nearby volcanic rocks and deposited in the lignite
by surface waters (Kaiser and others, 1952, p. 31-35).

OFFICIAL USE ONLY




OFFICIAL USE ONLY

89

inasmuch as the major objective of reconnaissance for uranium in
Aisska has been the szarch for high-grade ores, little effort has been
made to investigate the possibilities for uraniferous carbonaceous rocks,
phosphorites, and coals, with the consequence that data on the radib-
activity of these rock types are quite meager. In 1948, however, recon-
naissance traverses through Precambrian and Paleozoic sections, thou-
sands of feet thick, along the Porcupine River (White, 1952a) and in
the Eagle-Nation ares along the Yukon River (Wedow, 1954) in east-central
Alaska revealed that certain beds of Mississippian black shales contain
as much as 0,009 percent equivalent uranium and in general are comparable
to similar deposits in continental United States. Other carbonaceous
shales have been tested at random elsewhere in the Territory in connection .
with other investigations but do not contain more than 0,004 percent
equivalent uranium as estimsted from field observations,

The only known uraniferous phosphorite occurs in the Kiruktagiak-
Chandler Lake area on the north flank of the Brooks Range in northern
Alaska, It lies in the’Mississippian Lisburne limestone and is almost
identicsl in lithologic character with the Permian phosphorites of the
Pacific Northwest. The uranium content is as much as about 0.02 percent,
and in general the higher uranium values follow a high P205 content,

(See Wedow and others, 1951, p. 113; Patton, 1955.) A small amount of
uraniferous phosphatic material also occurs as nodules in the Mississip-~
plan black shales in the Eagle-Nation area (Wedow, 195%, p. 3-5).

Such coal deposits as have been tested in Alasks have shown no

radicactivity comparable to that exhibited by the lignites of the
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Dakotas, Montana, and Wyoming. The deposits tested include the bitumi-
nous and anthracite coals of Matanusks valley, the lignites of the Homer
area, and scabtered minor occurrences in east-certral Alaska. The maxi-
mum radicactivity observed was 0,003 percent equivalent uranium in a
coked coal near Chicken in the Fortymiie distriét (Wedow, White, and
cthers, 1954, p. 20-21).

It is essentially impossible to assess the potentialitles of Alaska
for significant deposits of uraniferous carbonaceous shales, phosphorites,
and coals on the basis of the 1imited data now available, The occurrence
of uraniferous black shale at two localities in east-central Alaska and
phosphorite in northern Alaska, all in rocks of essentially the same part
of the Mississippian system, suggests that sedimentary rocks of this
system where exposed in intervening and adjoining‘areas of the north-
eastern part of the Territory are likely to be favorable siteé for the
occurrence of uraniferous organic deposits of marine origin. Such
areas would include those mentioned by Mertie (1933, p. 423) along the
international boundary north of the Yukon River, by Smith (1939,'p.
30-32) in the Brooks Range from Cape Lisburne on the west to the Can-
ning River reéion in the east, and by Moffit (1938, p. 22-29) in the
Chitina valley.

Among ‘the geologic guides suggesied by Duncan (1954, p. 21, 22) in
the search for uraniferous black shales are two that may well be applied
to Alaska. These are as follows:

"6. Look for black shale zones that interfinger with or are over-
lain by slightly radioactive wvolcanics or their tuffs,

"7, Examine marine deposite containing black shales that appear

to0 have been deposited during periods of extensive volcanism, Some
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rins-textured silicecus sediments such as cherts, radiolarites, novae-

uliter, and diatomites interbedded with black shale perhaps were de~
posited where unusual amounts of siliceous volcanic material were sup-
rlied to ozean waters. Such deposits might contain unusual amounts of
the uncommon wetals, including uranium. Known uraniferous shale deposits
associated with cherts include the Phosphoria formation, the Chattanooga
shale, and shales in the Gardner formation,"

Sedimentary deposits meeting the conditions set out in the guides
quoted above are widespread in Alaska, Black shales associated with
voleanies, at least in part silicic (rhyolitic or felsic), are known in
almost every rock system of the Territory. A few examples are:

{1) Red and green volecanic breccias and tuffs interbedded with
Devonian black slate and limestone on the southwest coast of Prince of
Wales Island in southeastern Alaska (Buddington and Chapin, 1929, p. 96).

(2) Also in southeastern Alaska on the northern part of Kuiu Island
Permian black shale and sandy limestone are intimately associated with
sandstones and conglomerate containing cobbles and pebbles of various
rock types including red rhyolite, white chert and red Jjasper; and with
rhyolitic rocks of red, white, and green hues as well as with more mafic
volcanics cut by many veinlets of bright red jasper. Carbonized plant
remains are gbundant in the sandstones (Buddington and Chapin, 1929, p.
119, 120).

(3) Black carbonaceous shales with associated cherts and cherty
limestone of the Triassic McCarthy formation in the Copper River region
(Moffit, 1938, p. 58, 59).

(L) Permian(?) and Triassic black argillites with associated vol-

canics and cherts in the Chulitna district of the Alaska Railroad region

(Ross, 1933a, p. 29%-302).
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(5) Interbedded carbonaceous shales and volcanic tuffs and conglom-

erates of Tertiary asge in the Aniskchak district in the Alaska Peninsula

(Knappen, 1929, p. 195).

Placer deposits

In general only abrasion-resistant and insoluble minerals accumulate
in placer deposits., Thus, most uranium minerals, because of their rel-
_atively high degree of solubility and friability, are not found in
placers. The exceptions to this generalization include the occurrence of
highly resistant or refractory minerals, such as zircon, which normally
originate as accessories in igneous rocks and contain minor amounts of
uranium and thorium. On the other hand, many thorium-bearing minerals
are tough and resistant and hence relatively common in placers; in fact,
most of the world production of thorium hag been from monazite-bearing
placers. In continental United States placer monazite has been mined
extensively in Ideho, some production is reported in Florida, and
significant quantities are known to occu; in the Carolinas,

At the outset of the Alaskan Trace Elements Program of the Geo-
logical Survey in 1944 placer concentrates in the Survey's Alaskan col-
lections were scanned for radioactivity as a means of rapidly finding
possible leads to sources of fissionable materials, chiefly uranium,

The results of the scanning (Harder and Reed, 1945) showed that some
placers might be of some promise, but field investigations in 1945 in-
dicated that Alaskan placers were not likely to serve as significant

reserves of uranium. The general emphasis of the program was therefore
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dimseted chiefly to the sesrch for high-grade uranium lode deposits.
However, cecause one of the fteckniques used in the search for lode
sources wag the tesbting of the hesvy-mineral concentrates of alluvial
deposits, much dats have besn azcumilateld on the radiocactivity and
mineralogy of plater deposits in Alaska. Review of the dsta, col-
lected cver the years, shows that there are further exceptions to the
gereralization that uranium minerals are unlikely to accumilate as
placers,

In general, the concentrates from most Alaskan placers and other
alluvial deposits are either only weakly radioactive or essentially non-
radiogctive, that is, they contain from less than 0.001 to 0.009 per-
cent equivalent uraniwm, Some concentrates, however, particularly those
from several gold-placer operations, wherein the degree cof coﬁcenﬁration
is extremely high contain as much as 80 percent equivalent uranium. Such
amounts of radioactivity are, of course, extremely rare, but concentrates
containing from several hundrediths to several tenths of a percent egquiv-
alent uranium are relatively commgg in Alaska. The most significant
areas from which such radiocsctive concentrates may be obtained are at
Cape and Ear Mountains, at Serpentine Hot Springs, in the Darby Moun-
tains, and on the Buckland-Kiwalik divide on the Seward Peninsula; at
Flat, Nixon Fork, and in the vicinity of Long in the Lower Yukon-Kusko-
kwim region; on the Kshiltna River and some of its tributaries, and in
the vieinity of Yakataga in southern Alaska; and on the South Fork of
the Koyukuk River and in the Chandalar, Circle, Eagle, and Fortymile

districts of east-central Alaska, The uranium and thorium in most of
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the radiozctive placer czoncentrates occur chiefly as impurities in
‘allanite, apatite, monszite, sphene, xenotime, and zircon. These min-
erals have been derived chiefly from the igneous rocks in which they
oceur as accessory minerals. Locally, however, the uranium and thorium
in the placers occur in such minerals as uraninite, thorlanite, urano-
thorianite, thorite, gummite, and other minerals not normelly able to
withstand the abrasive processes concommitant with the formation of
placers. It is likely, therefore, in most cases, that the more friable
and soluble uranium minerals found in placers have not been transported
any great distance. Where these minerals, particularly the oxides, occur
in placers in the headwater portions of streams, especially in association
with other minersls commonly occurring in uranium lode deposits elsewhere,
they strongly suggest that a significant bedrock source may be found in
the drainage area upstream from the placer deposit,

It was formerly thought unlikely that significant quantities of
uranium could be obtained from placers. A recent study of the "radio-
vactive‘black" minerals occurring in the monazite placers of Idaho in-
dicateg a possibility that significant quantities of uranium might be
obtained as a byproduct in the production of niobium and tantalum
(Mackin and Schmidt, 1953). The radioactive black minerals are chiefly
oxides of niobium, tantalum, and titenium with small amounts of uranium,
thorium, and rare-earth elements, for example, samarskite, eschynite,
and célumbite. The presence of other possible commercial minerals such
as monazite, cassiterite, ilmenite, gold, and platinum in the same placer

as uraniferous minerals also enhances the value of the concentrates and
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¥With renewed inferest in the possibility for production of uranium

from placers, one naturally turns to Alaska because of its past and

vresent prominsace as a producer of placer gold,

What then are the

potentialities for uranium and thorium placers in Alaska?

Mlaska was made in 1952 (Bates and Wedow, 1953),

A review of the known occurrences of thorium-bearing minerals in

This review pointed

out that there was the possibility that thorium-bearing minerals might

be prbduced as a byproduct of gold or tin mining in at least six widely

scattered areas of the Territory.

on

Localitx

Tobin Creek-Big Creek area, Chandalar
district, east-central Alaska

Manley Hot Springs district,
east-central Alaska

[

Long area, Ruby-Poorman distric
west-central Alsska

Nixon Fork area, west-central Alaska

Buckland-Kiwalik district, west-central
Alaska (Seward Peninsula)

Cape Mountain area, west-central Alaska
{Seward Peninsula)

These areas are as follows:

Major thorium-bearing

minerals

Monazite

Columbite
Ellsworthite
Eschynite
Monazite
Xenotime

Thorite

Uranothorianite

Uranothorianite
Thorite

Monazite
Xenotime

the area listed abcve should be added the vicinity of Cape Yakataga

the Gulf of Alaska in southern Alaska where uranothorianite was

identified as the chief radiocactive minersl in a beach concentrate

sample containing as muach as 35 percent equivalent uranium.(Matzko,
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1953, personal commmnication); and, also, the Kehiltna River placers in
the Yentna district of southern Alaska where a placer drill-hole sample
from Red Hill Bar contains a suite of heavy minerals as follows‘(Robinson

and others, 1955, appendix):

Percent Percent
Ilmenite 25 Garnet 5
Monazite 20 Cassiterite <3
Zircon 15 Sphene 1
Magnetite 15 Rutile tr
Platinunm 5 Hornblende tr
Scheelite 5 Gold tr
Uranothorianite 5 Biotite tr

Evaluation of radiocactive placer deposits (Kline, 1952) has been
under study by the U. S. Bureau of Mines on behsalf of the U, S. Atomic
Energy Commission, Whether it will be economical to mine radioactive
minerals from placers will be determined by such factors as:

(1) Tenor of the deposit (that is, pounds of "black sand" or
marketable minerals per cublc yard of gravel)

(2) Total yardage of gravels to ensure a relatively long-term
~ period of mining (that is, reserves)

(3) Water supply and accessibility
(4) Climatic conditions of the region, particularly as they affect
the length of season during which mining operations can be
conducted.
Whether or not Alaskan radiocactive placers meet the necessary con-
ditions for commercial production has yet to be determined. The subject
i1s currently under review by the U. S. Bureau of Mines with the cooperation

of the Geological Survey. The preliminary conclusions of the author at

this time is that the Kahiltna River placers are perhaps the most likely,
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of all the known placer ozcurrences of uranium- and thorium-bearing
minerals in Alaska, to meet most of the requirements governing commercial
exploitztion., Sufficient yardages of gravel and adequate water are avail-
able during the open season Lo support posseible dredge operations., The
tenor of the gravels is enhanced by a wide variety of such commercial
minerals as ilmenite, cassiterite, platinum, and gcld, in addition to

the radioactive minerals--monazite and uranothorianite. The sites of

the placers, which stretch along the Kahiltna from near its mouth on the
Yentna River at least to the mouth of Cache Creek, are accessible by
shallow-draft river boats from the Susitna and Yentna Rivers. The placers
are also accessible by tractor from the "Petersville Road" which origin-
ates on the west bank of the Susitna River opposite the town of Télkeetna,
a station on the Alaska Railroad, and extends to the Cache Creek placer-
gold camp. However, much geological and mineralogicel study of Kahiltna
Placers will be necessary before it can be determined whether these

Placers are sufficiently rich and economically feasible to mine.

Natural fluids

Some natural fluids such as water and petroleum locally are radio-
active. Although it is generally believed that the radicactivity of the
£luids 1s due Primarily to radon and its daughter products, uranium also
accounts for a slight amount of the radicactivity. Recent work by the
Geological Survey on uranium in water (Fix, 1954) snd in petroleum
(Erickson, Myers, and Horr, 1954) shows that local, relatively large

amounts of uranium in natural fluids and their residues may be of
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zignificance in the search for new uranium deposits if not as source
materials themselves., According to Fix (l95h, P. ll), most waters con-

tain less than 1 part per billion uranium; hence, "

...water containing
1.0 ppb U is ccrsidered anomalous and worthy of additional investigation
to determine the cause.”

Since 1952 the Geological Survey has been attempting to adapt the
geochemical technique of analyzing water samples as another tool in
prospecting for uranium in Alaska., Local conditions have limited studies
t0 the Circle Hot Springs area where from one locality on Portage Creek
gamples were obtained which contain from 15 to approximately 40 parts
per billion uranium. It is believed that this anomalous condition may
be due to a'nearby bedrock deposit of uranium. (See Nelson and others,
1954; Matzko and Bates, 1955.)

Considerably larger numbers of samples are needed for experimental
purposes, both in the Circle Hot Springs area as well as in other aress
of Alaska known to contain uranium minerals, before a satisfactory
routine technique can be Perfected that takes into consideration such
peculiarities as permafrost and low volume ground water circulation.

The studies of Erickson, Myers, and Horr (1954) on samples of
crude oils, natural asphalts, and petroliferous rocks showed that
uranium and a wide variety of other metals commonly associated with
uranium in lode deposits are consistently present, locally in relative-
1y large concentrations, in these types of carbonaceous materials. The

uranium content of the samples they studied was as much as 0,064 parts

per million in crude oil, 62,500 parts per million in the asphalt, énd

OFFICIAL USE ONLY




OFFICIAL USE ONLY

99

57 parhs 2er wiilion irn oil extracted from petroliferous rocks, Analycis
of the ash of these samples for uranium showed as much as 0,014 percgnt
for the crude cil ash, 1C percent or more in the ash of the asphalts, and
0.48 percent in the ash of the oil of the petroliferous rocks. Erickson,
Myers, and Horr zoncluded that the uranium and other metals "occur as
metalio-organic compounds and are concentrated in the heavy asphaltic
portion of the petroleum.," They state further that the uranium and other
metals very likely were concentrated during the formation of the oil and
that natural asphalts and petroliferous rocks might be the source material
of the uranium and cther metals in some of the uranium deposits. They

also point out "that many uranium deposits occur on the flanks of breached

anticlinal structures which have served as traps for the accumulation of ‘
petroleum during geologic time."

As far as is known only one sample of petroliferous material from
Alaska has been analyzed for uranium, In 1953 a sample of crude oil
from a seep in the Yakataga district of the Gulf of Alaska region was
obtained from Don J., Miller of the Geological Survey. The ash of this
0il cortained 0,014 percent uranium; however, more samples of oill from
the Yakataga district must be collected for analysis before the signifi-
cance of this one relatively high uranium oil sample can be fully evalu-
ated, Meanwhile, attempts are being made to obtain other samples of
oil ffom the Yakatags field as well as from other Alaskan petroleum
fields, particularly along the Alaska Peninsula and in the Cock Inlet

region, to analyze for uranium and other heavy metals. Particular

attention should be paid to the crude oils and petroliferous rocks of
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the iniskin Peninsuls and in the Puale Bay-Wide Bay area of the Alaska
Peninsula., If the setrolifercus materials of these areas prove to be
significantly uraniferous, such information will lend support to the
hypothesis that the Alaska Peninsula-Cook Inlet region has potentialities

for the occurrence of carnotite-type deposits (p. 81),
CONCLUSIONS

Although no primary deposits of high-grade uranium and thorium ores
have been found in Alaszka tc date, many areas in the Territory are yet
Pavorable for the occurrence of these ores., Although there is little
likelihood that any cecurrences of low-grade igneous bodies and the
spotty pegmatitic deposits will ever be of commercial significance,
nevertheless the potentislities of the low-grade igneous bodies with
their extremely large tonnages should not be overlooked should the radio-
activity of some such bodieg be due to uranium in one of fhe primary
oxide minerals easily concentrated by simple physical methods.

Veln and related deposits and deposits of the carnotite-type ores
perhaps have the greatest potential insofar as possible Alaskan pro-
duction is concernmed., The Seward Peninsula, the Lower Yukon-Kuskokwim
Highlands region, and southeasternAAlaska are the most likely regions
in which vein and related deposits might be found. In the first two
of these regions secondary uranium minerals have been found closely
associated with deposits of other metals, and it is possible that
primary uraniferous ores occur at depth. In southeastern Alaska a

mirersl tentatively identified as pitchbliende occurs in a metalliferous
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vein in the Hyder district and thorite and monazite have been found in
carbonate-hematite veins on Prirce of Wales Island, and, although most
of the other mineral depcsits tested show no evidence of sigrnificant
radicactivity, mich of this highly mineralized region has not been pPros-
pected,

Several samples submitted by Alaskan proapectors have contained
carnotite-type minerals. Most of these are reported to be from the
Alaska Peninsula-Cook Inlet region of southern and southwestern Alaska,
These samples and the geologic setting of the region indicate that the
Alaska Peninsula-Cook Inlet region is perhaps the most favorable in
Alaska for the occurrence of carnotite-type deposits. Other belts of
clastic sedimentary rocks, chiefly in southwestern and west-central
Alaska, are also believed to be favorable for the occurrence of
carnotite-type ores.

Uraniferous phosphorites and black shales have been noted at
several localities in Alaska and other areas are believed to be favor-
able for this type of low-grade deposit. In general, however, present
economic considerations would very likely prohibit develoﬁment of such
deposits,

Inasmuch as Alaska has produced considersble gold and some +in
from placers, the Territory has a small potential for the production
of uranium and thorium as 2 byproduct of the placer mining. The placer
area believed to have the greatest potential is in the Kahiltna Valley
region.in southern Alaska; placer concentrates from this area contain

such commercial minerals as ilmenite, cassiterite, platinum, and gold
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in addition to uranothorianite and monazite,

Weber and petroizum--the natural flulds--show some promise in Alaska
as indicahtors of possible wvraniferous localities and possible uraniferous
provinces, but much study on techniques of sampling as well as on inter-
pretation of data will be necessary before routine methods can be developed

for prospecting.
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APPENDIX

Reconnaissance topographic quadrangles of the Alaskan regions

Southeastern Alaska Southeastern Alasks--Continued
Atlin Skagway
" Bradfield Cansl Sumdum
Craig Taku River
Dixon Entrance '
Juneau Southern Alaska
Ketchikan : T
Mt. Fairweather Anchorage
Petersburg Bering Glacier
Port Alexander Blying Sound ™
Prince Rupert Cordova
Sitka Gulkana
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Southern Alaska~-Continued

Healy
Icy Bay
Kenai
MceCarthy

Middleton Island

- Mt. Hayes

Mt, McKinley
Mt. St. Elias
Nahesna
Seldovia
Seward
Talkeetna
Talkeetna Mts,
Tyongk
Valdez
Yakutat

Southwestern Alaska

Adak

Afognak
Amukta

Atka

Attu

Baird Inlet
Bethel
Bristol Bay
Cape Mendenhall
Chignik
Dillingham
False Pass
Ft. Randall
Gareloi I.
Goodnews
Hagemeister I.
Hooper Bay
Tliamna
Kaguyak
Karluk

Katmai Vol.
Kiska

Kodiak
Kuskokwim Bay
Lake Clark
Lime Hills
Marshall
Naknek
Nunivak I,
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Southwestern Alaska--Continued

Nushagak Bay
Port Moller
Pribilof I.

Rat Islands-
Russian Mission
St. Matthew
Samalga I.
Seguam
Simeonof I.
Sleetmute
Stepovak Bay
Sutwik I.
Taylor Mts.
Trinity Islands
Ugashik

Umnak

Unalasksa
Unimak

East-central Alaska

Beaver
Bettles

Big Delta
Rlack River
Chandalar
Charley River
Christian
Circle
Coleen

Fagle
Fairbanks
Fort Yukon
Kantishna River
Livengood
Tanacross
Tanana
Wiseman

West-central Alaska
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Kateel River
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Hest~centrsl Alaska--Continued Northern Alaska--Continued

Kotzebus Umiat
Kwiguk Utukok River
MeGrath Wainwright
Medfra

Melozitna

Wome

Norton Bay

Nulsato

Ophir

Ruby

St. Lawrence

St, Michaesl

Selawlik

Shishmaref

Shungnak:

Solomon

Telier

Unalakleet

Northern Alaska

Ambler River
Arctic

Baird Mts.
Barrow

Barter Island
Beechey Point
Brooks
Chandler Lake
De Long Mts.
Demarcation Point
Flaxman Island
Harrison Bay
Howard Pass
Tkpikpuk River
Killik River
Lookout Ridge
Meade River
Misheguk Mtn,
M{. Michelson
Noatak

Point Hope
Point Lay ‘
Sagavanirktok
Survey Pass
Table Mtn,
Teshekpuk
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