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FOREWARD

This report presents in preliminary form the authors'! opinions
of the uranium possibilities of Alaska throughgmarch 1951, the date of
the completion of the report. During the summer of 1951 some of the
areas regarded as most favorable were appraised for their uranium possi-
bilities in reconnaissance fashion by several Geological Survey field
parties on behalf of the Division of Raw Materials of the U. S. Atomic
Energj Commission. A preliminary summary of the results of the investi-
gations made during 1951 are presented in Geological Survey Circular 196,

a copy of which 1s appended to this report.
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INTZRIM REZPORT ON AN APPRAISAL OF THE URANIUM POSSIBILITIES CF ALASKA
By Helmuth Wedow, Max G, White, and Robert M, Moxham
ABSTRACT

Summeries of the geclosv #nd mineral deposits, end appralsels of
the urznium possidilities of the various reglons of Alaska are presented
in thie report. A short ststement on previcus knowledge and investiga-
tion of radicactive materials in “*hs Territory is also glven., The
review of data and appraisal for the Seward Peninsula-Kobuk, Lower
Yukon-Kuskokwim, Upper Yukon, Alasks Rellroad-Iliamna, and southeastern
Qlaska regions are essentially complete, Those of the Copper River,
Gulf of Aleska, Aleutian and ncrthern Alaskas regions are not yet complete,
A more detailed presentation of these latter regions will be made in the
finel report,

The eppraisals are tased on kncwn occurrences of radloactive
materials and gecloglc critsria that suggest the presence of uranium,
Review of published and unpublished date to date shows that the Seward
Peninsula~Kobuk reglon and southeastern Alaska followed by the Alaska
Railroad, Oulf of Alaska and Lower Tukon-Kuskokwim regionsare perhaps
the more promising regiocns of the Territory for the occurrence of high-

grade uranium ores,
SUMMARY OF ALASKAN URANIUM POSSIBILITIES

The best uranium possibilities of Alaska are summarized by regilon

as follows:




Seward Peninsula-Kobuk region., = The York tin district of the

western Seward Peninsula is probadbly the most likely part of Alaska to
centein high-grade urani-m ores, The mineralizaticn in this district
roughly psrallels the uranium-tin mineralization of Cornwall and the
Erzgebirge._ In addition to tin and urenium, the following elements
known in the Buropean districts have been recorded in the York districst:
entimony, arsenic, bismuth, boron, cerium, chlorine, cobalt, copper,
fluorine, iron, lesd, lithium, mangenese, molybdenum, nickel, phosphorus,
silver, thorium, and zinc, Cf the mineralized areas within the York
district the Lost River and Brcooks Mountain aress contain the most
important known uranium prospects, although metatorbernite and uraniferous
hematite occur at Zar Mountain, and the mineralization at Cape and
Potato Mounteins also favors the presence of uranium, The prospects in
the Lost River and Brooks Mountain areas contain mcderate amounts of
uranium in hematite, limonite, wolframite, molybdenite, pyrite, tetra-
hedrits, fluorite, and the hydrous copper carbonates, One of the mcst
encouraging uranium finds is that reported by prospectors in the summer
of 1950 in the central York Mountains, appareatly in the vicinity of
Brooks lountain, Samples from this prospect contein from absut 0.01 to
2.25 percent uranium. Zeunerite is the major uranium-bearing mineral in
thess samples; 2 lasser amount of ursanilum occurs as an impurity in
'fluorite, tourmeline, sericite, smoky quartz, siderite, hematite,
arsenocpyrite, end a secondery bismuth mineral., The greosspetrology

of these samples indicates that the prospect mey be in a hydrothermally

sltered vein or dike.

fasnad b QAT S
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The Nome and Koyuk districts on the Seward Peninsula are slso favorable

for the occurrence of uranium vein or lode deposits, In the Nome district,
north of Nome and on the south side of the Kigluaik Mountains, a prominent
mineralized belt contains prospects for iron, bismuth, copper, antimony,
lead and silver, The Sinuk River limonite deposits at the western end
of this belt are largely sicckworks and veins in limestone, The assocla-
tion of hematite, pyrolusite, gold, galena, sphalerite, pyrite and purple
fluorite with the limonite indicetes that the deposits may be gossans
overlying zones of hydrothermal elteration, In the Koyuk di strict of
the. eastern Seward Peninsula, uranothorianite and gummite associated
with hematite, limonite, bornite, chalcopyrite, moly‘ode’ni'be_° pyrite,
bismuth, gold end silver, have been found in placer concentrstes from
gravels near an intrusive contéct in the headwaters of the Psace River,
The concentrates from these placers have an aversge equivalent uranium
content of a2bout 10 times that of the average uranothorisnita-bearing
concentrates obtained in the vicinity of other intrusive masses in the
eastern Seward Peninsula,

Southeastern Alaska, -~ The best uranium pcssibilities in south-

eastern Alaska are in hydrothermal deposits derived from solutions
emanating from the Coast Renge batholith., The Hyder district at the
eastern edge of the batholith is considered to be one of the favorable
ereas of the region in which to prospect for uranium, To date investi-
gations end prospecting in this district have found uranium in iron oxides
end sulphides in veinlets on the Mountain View property. The uraniferous

sulphides are gelena, sphelerite, pyrite, chalcopyrite, and molybdenite;

~FOR-OFP IO EAT S T-ONEE




t3e nranifferoﬁa iron oxides, hematite,and limonits, fhuw» nizerals ocour
vith tstrah@dri%, freibsezrgite, fluorite, and scheeiite in quartsz !‘inure
voins and mineralized shoot s in & zone along an intrusive contaet, Othorj
radiation ancmalfs# aro' reported slsgwhers in the district. In general
the mineral deposits of the Hyder district are of-the. intermediate
. tempsrature rangs and contain such typical minerals as argegti_fefoua_
- @alena and tetrahedrite, Thess depcsits are -genstically related to
:tho* Texas Cresk granodiorits and are found along and immediately -
adjacent to the contact of the granodiorite with the Eazelton g oup,
'whick' consists of mtam;rphoc'ed Q'edi”montary and’ volég.nic rocks, Ths
best uranium ponibilitiei of the diitribt pz;ohably follow the
d.iltribution of these intermediate {emperaturs veins 2long the aforo- '
nontionod igneous contact, althou.gh it il possidle that lower-‘-rado
: dayonito contunln; nulphidw and hematite, derivoa from the &der
q\nrtz no:monite, may also contaln uraniferous material, S\zpportinq-
d.atg !avorinr the presence of urenium in the Eyder district ars the"
omﬁn‘cc of uraninite and umanium in coni:lez ‘adsociation with br;bp of
other metals southeastward from Hyder .in the B’azelton area of Bfitiﬂ: ‘
Oolumbia, -and the cccurrence of rich silver ores with a barite-;hper
dangue 1n the Kitspult River district of British Columdia, also
- southeast of Hyder,

Although known mineral deposits ars sparse within the core of the
Coant B&.;e batholith of southeastern Alaska, a silver deposii on
Waiting River may warrant 1nvesti_gati$n Ior~ radioactive material, This

deposit is a quartz fissure vein in a marble belt surrounded by quartsz
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dieri4se, The metallic minerals in the vein are arsenopyrite, pyrite,

galena, sphalerite, and chelcopyrite, with arsenopyrits predcminent.

High assays for both gold and silver have been obtained cn selected

samples and modsreate asszys sre ccmmen,
&gy

Several mineral deposits in a belt of metamorphic rocks and

relatively sma2ll intrusive masses paralleling the msin Coast Range

batholith on the west are favorable for the presence of uranium on the

basis of thelr contzained mineral assembleges, These are as follows:

Location
Annette Islasnd near Crab
(Xwain) Bay

Gravine Island in the
vicinity cf Dall Head

Cleveland Peninsuls, Helm
Bay

Glacier and adjecent basins,
east of Wrangell

Thomas Bay

Point Astley, Holkham
Bay

Type of deposit

Bismuth- and silver-~bearing galena and
tetrahedrite in veins and replacement
bodies mostly in altered limestone,

Hematitically Zl tered copper ores contain-
ing jasper, in veins and replacement
bodies,

Bismuth-bearing surifercus quartz veins,

Complex silver-lead-zinc deposits contain-
ing native silver and fluorite,

Sulphide-rich aurifarcus quartz stringers
and mineralized zones with arsenopyrite
end pyrite predominent,

Minerslized zones in schist containing
bornite, chalccpyrite, gslena, sphalerite,
and native silver.

In addition, cernotite, associated with slate and ccal, has been reported

in southeestern Alzska, presumably from the north side of the Cleveland

Peninsuls,

A belt of mineral denosits genetically related %o stocks and small

batholiths satellitic to the main Ccast Range bathclith occurs in the
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weatern islands cf southesstern Alzska, The lerger part of these deposits

are gold velns snd contact copper deposits, Of all the deposits in this

western belt, those whose mineral composition suggests the presencs of

urenium are as followss
Locaticon

Prince of Wales Island,
Nibleck Anchorage

Prince of Weles Islend,
Dolomi area

Prince of Wales Island,
Kitkun Bay

Prince of Wales Island,
Dora Bay end South Arm
of Cholmondeley Sound

Prince of Wales Islend,
Twelvemile Arm

Prince of Waoles Island,
Xss2an Peninsula

Kcsciusko Island, near
Shekan

Dail Isiand

Type ¢f deposi

Hematitically altered copper cres in veins:
may contaln scme jesper,

Gold-bearing breccia veins ccnieining
tetrahedrite and pyrita as the pre-
dominent sulphicdes,

Manganiferous(?) zold-bsaring veins
associeted with minerslized zones contain-
ing hematite, magneti te, and chalcopyrite,

Silver-lead-zinc and silver-lsad veins
with argentiferous gelena predominent,

Vein gold deposits containing cne or more
of the common sulphides; a soft, bleck,
sulphantimonide ¢: tismuth mineral is
repcrted at one prospect,

Contact magnetite-chalcopyrite deposits
conteining hematite 2r° molybdenite with
fluorite reportad in one prospect; e
szmple containing allenite and metatcr-
bernite(?) may havs come from one of these
deposits,

Quertz fissure veins (on Kaszan Mountein)
containing silver and lead with tetrahe-
drite a prominent ore mineral,

Molytdenite lode containing various other
sulphides and iron oxides,

Silver-beering tetrahedrite-chalcopyrite
vains at Mount Vesta znd argentifercus
galena deposits neer Sea Otter Hardor,
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Coronation Island, BEggz Argentiferous galsna-tetrahedrite cres,
Harvor

Chichegof Islend, Pinta Auriferois veins containing arsencpyrite
Bay and Lisisnski Inlet 28 the predcminent sulphide with sub-

ordinate pyrite, chalcopyrite, and
sphalerite; with tetrahedrite and
scheelite at the Lisienskl Inlet lodes,

Glacier Bey district, Chalcopyrite, pyrite and tetrahedrite,

Willcoughby Island all argentiferous, in pods along

mineralized dikes,

Samples of uraniferous iror-stazined (jaspery) rock, some of which

are cut by veinlets of hematite{?) and pyrite contain from sbout

Q.01 to 0.2 percent equivalent uranium, are reported from Prince of

Wales Island, possidly from the vicinity of the hematitic copper ores

of Niblack Anchorage.

Alaska Railroad-Iliamna region, -- Several cf the districts cof the

Alaska Railroad-Iliamna regicn warrant investigation for ureniferous
meterials because minersl assemblages in certain of their lode deposits

suggest the presence of uranium. Pertinent data on these lode depcsits

follow:
Leestien Description of lodes
Kantishna district, High-grade silver-lead ores: the deposits are
Kantishne Hills metalliferous quartz veins emplaced along
shear zones in schist; argsntiferous gelena
and tetrahedrite, pyrsrgyrite, and gold-
beering sphalerite are the abundant ore minerals;
8lso rymite, marcesite and -echéelite;
heavy ircn-staining is ccmmon,
Rantishna district, Replacement bodies, derived from 2 granoiiorite
Mt., Zielson intrusive, occur in calcareocus beds; sphalerite,

galena, chalcopyrite 2nd the copper carbonates
are the chief ore minerals; the silver content
f the ores is reportedly high,

BOR-CFRIS AL UEE-—ONEY-
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Kantishna district, Mineralized zones in sheared and brescciated
8lippery and Iroen sedimentary rocks; chalcepyrite is the mzin
Cresk arsa sulphide with seccndary copper carbonates;

sphalierite is a2lso presant in most prospects
and minor amounts of native copper, cuprite,
and sooty mengsnese(?) oxide ars reported;
hematite occurs at two prospects, and native
mercury and cinnabar at cne prospect.

Nenana district, Gold quartz lcdes (chiefly Liberty Bell mine)
Zva Creek area wherein stringers of quartz and sulphidss
are emplaced along foliaticn in schist near
granitic intrusives; ore minerals are
auriferous arsenopyrite with lesser amounts
of pyrite, chalcopyrite, native bismuth and

bismauthinite,
Chullitna diatrict, A mineralized zone about 15 miles long and 2
West Fork miles wide; deposits are impregnated zones

and veins; metzllic minersls are arseno-
pyrite (predominent), chelcopyrite, gzlena
and sphalerite.

Chulitna district, Silver-rich ores at the Mint Mine in silici-
Portags Creek fied breccia zcnes conteining pyrergyrite,
miargyrite, arsencpyrite, chalcopyrite,
galena and tetrahedrite,

Talkeetna districs, Copper lcdes in veins alcng shear zones in
Iron Creek area © lava flows: the primary metallic minerals

ars pyrite, chalccpyrite, arsancpyrite,
specular hematits aud a little gold;
bernite and copper carbonates occur in a
shallow oxidized zcne,

In additicn, the occurrence of uraninite(?) with cassiterite in

placers of the upper Peters Creek drainage basin, Yenitna district,

alsc warrants investigation,

Lower Yukon-Kuskokwim resgisn, —— The only occurrence of uranium

in the Lower- Yukon-Kuskckwim regicn that may be ¢f some significance is
in the Bussian Mountains, a few miles east of Aniak in the Akilak district,

Zeunerits cccurs with chalcopyrite, arsencpyrite, and pyrite in quartz
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veins cn Mission Oreek. A similar deposit, but with nc zeunerite
reported, occurs on Cobalt Creek several miles to the north. Chemical
gnalyses of cther samples from this area show the presence of silver,
gcld and tin,

Upper Yuken region. — Previcus reccnnalssance for radiosctive

materials has already eliminated 2 number of leeds in the Upper Yuken
region., The only reasonably accessible minerel occurrence suggestive
of urenium yet uninvestigeted in the reglon is in the quartz-pyrite-
fluorite veins attendant to o tourmaline granite intrusive on Hope
Creek in the northeestern part of the Falrbanks district., In the
northern part of the region radiocasctive minerals cccur in concentrates
from placers in the XKcyukuk and Chandalar basins, A number of theses
concentrates also contein considerable hematite and traces of a variety
of sulphides, both suggestive of a highly minerslized are=z, This part
of the region, however, 1is probably both too remote and too little
known to warrant investigetion for radliocective ores at this time.

Copper River region. — The appraisal cf the Copper River regicn

is not yet complete, However, 2 preliminary check suggests at lsest

four mineral deposits as worthy of radicmetric examination, Thess are:

Lecation Descripticn
Xuskulana district, Kotsina Quartz veins in a shear zone, contelning
River, Silver Star claims argentiferous tetrahedrite, gelenas,

azurite, malechite, chalccpyrite,
bismuthinite(?) and barite,

teruacd 2
£ "
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Kuskulana district, Roaring Stringer lodes conteining chalcoclte,
Cresk, Skyscrapsr group covellite and speaculzr hematits, the
latter most abundant and considered
to be of hydrecthermal crigin,

Nizina district, Vein(?) fiilings containing stibnite,
Rex Cresk pyrite, molybdenite and cinnabar,
Chisana district, A gold lode conteining minor amounts

Orange Hill mine of molybdenite, nztive bismuth,

chalcopyrite, pyrite and pyrrhotite.

Gulf of Alaska region, —~ The gppraisal of the minerel deposits

of the Gulf of Alaska regicn to datermine aress favcrabls for the
occurrence of uranium is nct yet ccmplets. A cursory survey of available
data, however, suggests the following mineral lodes and occurrences as

varranting attention,

Location ‘ Description
Nuka district Quertz flssure veins at Nuka Bay containing

native silver, gold and copper, and
arsencpyrite (predominent), pyrite,
chalcspyrite, sphalerite, gazlena,tetra-
hedrite, covellite and chaicocite,

Hope aistrict, Silver prospect in 2 mineralized sheetesd-
Bear Cresk zene with argentiferous gelene, pyrite,
and sraenopyrite:; native silvar occurs
in placers belcw lede,

Wells district Reported occurrence of flucrite in aurifercus
quartz veins on Passage Canal; the veins
alsc contain ssveral of the more ccmmon
metalllic sulphides,

Cordova district Hematite occurrences suggesting hydrothermal
alteratiocn on Hinchinbrecok Island,

Aleutian regicn, — Review of data for the Aleutian region nas

not been completed, Sc far as is known the only metallifercus depositas
are auriferous quartz veins, some cf which contain sulphides, cn several

islends of the Aleutian Chain and on the Alsskta Peninsula,
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Northern Aleska. -~ At present the only known cccurrsnces of

uranium ir northern Alaska are the uranifercus phosphate rocks of
Mississippisn(?) 2ge in the Brocks Range, end urazium-beering bictite
(as;cciated with fluorite, hematite, mclybdenite, pyrite, gslene

and scheelite) disseminated in pre~Cambrian(?) granite in the vicinity
of Mount Michelson at the eastern end of the Brooks Renge. No eppreisal
of the outlcok for weaenium in ncorthern Alaske will be submitted until
such data a3 are available ars abstracted and reviewed, It is

believed, however, that the cccurrence of high-grade urenium deposits

in northern Alaska is unlikely, unless it be 2ssociated with minerali-

zetion related to the intrusiocn of the pre-Cambrian(?) granite

mentioned abova,
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INTRODUCTION

Alaska occupies a land aree of about one-fifth the size of continental
United States (inset, fig. 1) or about the equivalent of the states of
Arizona, New Mexico, Coloredo, Utah, Idaho and one-half of Hontaﬁa. The
‘geology of Alaska is even less known then thaet of the states mentioned
above, More than half of the Territory has not been mapped geologically,
&nd most of the remainder is known only from very géneral sxploratory
surveys with less than 5 percent mapped geologically at a scale comparable
to most of the mapping in the states,

The purpose of this paper is to report on the data obtained to date
on & current appraisal of the possibilities of finding ﬁigh—grade
deposits of uranium in Alaska, This gppraisal is based on known occur-
rences of radioactive meterials and geologic criteria thet suggest the
presence of uranium, These criteria includes; occurrence of hydrothermal
hematitic alteration; the presence of cobalt, nickel, blsmuth, silver,
and fluorite; and, as less surely indicative, the occurrences of such
minerals as arsenopyrite, bornite, cassiterite, chalcopyrite, galena,
molybdenite, pyrite, sphalerita and tetrahedrito,'and their oxidation
products, The selection of criteria ﬁis based on a review of literature
pertaining to known domestic and foreign urenium deposits, Of particular
ald were reports by lang (1949a, 1949b, 1950), George (1949), Bastin
and Hill (1917), and Hess (1934), although much information was also
gleaned from the numerous unpublished reports of the Atomic Energy

Commission and the Geological Survey, To determine the Alaskan occur-
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rencss of the criteria mentioned above, a survey of all available data,
both published and unpublished, on the minera; deposits of the Territory
is now underway and will be completed about March 1951, Although &
number of Alaskan mineral deposits have been studied in fair detail,
many of the deposits are known only from hasty reconnal ssance by Survey
geologists or from reports by prospectors, Consequently, the absence

of meny of the uranium indicator metals or minersls from descriptiems

of the mineral deposits may be due to incomplete information rather

then ectual absence in the deposit,

To facilitate the review of the various Alasisan mineral deposits
end the discussion of the uranium possibilities cf the Territory, Alaska
has been arbitrarily divided into nine major regions as shown on figure 1,
These regions are merely a regrouping of the districts used by Smith
(1939, pl. 3). A preliminary survey has shown that the Seward Peninsula-
Kobuk region and southeastern Alasks are prcobably the most promising
regions of the Territory for the occurrence of high-grade uranium oreas,
80 that these two regions were the first to be appraised mors completely
and are therefore discussed first, The summary discussions of the other

regions which follow, will be expended in £= final report.
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PREVIOUS INVESTIGATIONS

In the years prior to World War II little was known about the
occurrence of radiocactive materials in Alaska, Carnotite was identi-
fled in a sample submitted to the assay office at ihjrbankl in 1918,
This sample was found by -a railroad construction worker suppossdly
in the vicinity of Heely on the Alaska Rallroad; but the exact
loceli¢y is unknown,

Monazite was identified in concentrates from gravels of Big Creek
in the Chandalar district on the south side of the Brooks Range
(Mertis, 1925, p. 260), and eschynits, xenotime and monazite were
identified in some gravels of the Hot Springs district near the Junction
.of the Yukon and Tanana Rivers (Mertie and Waters, 1934, pp. 229,
239-240). ' '

In 1932 Wacker (Mining Truth, 1932) reported‘the discovery of a
uranium deposit on Martin Arm of Boca de Quadra Inlet in southeastern
Alaska,

Henry Joesting of the Territorial Department of Mines in 1940
or 194l found that somse concentratéa from placers in interior Alaske
were radloactive, The sample showing th§ greatest radiocactivity was
from Grubsteks Creek in the Henaﬁa diétrict on the north flank of the
Alasks Range and containsd 1 x ZLO"9 grams radium/gram of sampls
(Joesting, 1946),

In 1944 the Union Mines and Development Corporation prepared a

report on the uranium possibilities of Alaska for the Manhattan Enginser
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Project. {(Judd, 1944). Also in 1944 J, H, Skidmore of Union Mines
collected numerous placer concentr;teQ in Alaska in a search for.radio-
active materials and reported (Skidmore, 194l;) that a number of the
concentrates were radioasctive, sspecially one, which was obéained on
Sweepstekss Cresk in ea:ternfﬁcwaré-Poninlula.

The Alaskan trace elements program of the Geological Survey was
initiated in 19)Y with the radiometric scanning of over 600 placer
concentrates in the Survey's Alaskan collections, As a result of
this study several areas of placer gravels appeared to be promisigg
sources of radiocactive material (Herder aﬁd Resd, 1945), the field
invostication; of some of these areas weré made in 1945 (EKilleen and
Ordway, 1946; Gault, Black and Lyons, 1946; Geult, 1949; Robinson,-
Wedow and Lyons, 1946), = These streaﬁ'pladers howsver were found to
contain only small amounts of radiocactive materials, although a lods
deposit containing one of the copper uranites and uraniferous
hematite was located on Ear Mountéin in the York district of the
Seward Peninsula during the investigations (Killeen and Ordway, 19ué),

The mein results of the 1945 field work‘indicated that placers in
gensral could not be considered as important reserves of radicactive
material, snd the general emphasis of Alaskan trace elements reconnaissance
was directed toward the search for bedrock scurces in arsas whereg{il)
Lods mines or prospects contained minerals known to occur slsewher. in
radicactive deposii¢s: (2) Igneous rocks of certain ages and petrographic
types might contain radiocactivs accessory minerals; (3) Black shales and

other sedimentary rocks poasibly radiocactive occurrsd; and (4) Concen-
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trates from stream gravels and placer operations were known to contain
radioactive minerals,

As much.of Alaska is of difficult access, one phase of the Alaskcan
reconnaissance program was directed toward obﬁ;ining information on
accessible arsas immediately contiguous to the highway system of the
Territory where no previous information on radicactivity was available,
Other operations wers governsd directly by the criteria sstout
immediately above, Thus, in the years succeeding the initial field
work of the Geological Burvey in 1945, & wide variety of materials in
Alaska was exanined for radioactivity.' The primary objective, howasver,
has been the sesarch for lode and bedrock occurrences of radiocactive
naterials,

Various field techniques have been used in the ssarch, In small
restricted drainage basins where much of the bedrock is covered with
insulating materials such as moss, muck, tundra, etc,, the radiometric
testing of concentrates from stream gravels was deemed the most satis-
factory method. In the future this method of investigating covered
areas will be augmented by the testing of alluvial fines, vegetation
and stream waters, Where mines, prospects, road cuts, and natural
outcrops afford access to lode deposite and bedrock, direct radiometric
tests are made in the field and samples of interest taken for laboratory
examination, The improvement of radiometric equipment in the last
several years with the development of more rugged counters and sensitive
high-count gamma tubss has enabled field personnel to switch from laborious

band-counting methods to methods of continous traversing,
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S ALASKAN REGIONS AND THBIR URANIUN POSSIBILITRES

Ssward Peninsula-Keduk region

Uraniua has been found in the York, Moyuk, and Fairhaven
districts of the Seward Peninsula (fig. 3.

In the York district uranium is preseat im samples from lodes
related to tin minsraliezation,

Ia the Xoyuk district uranothorianite and gummite associated
with copper sulphides, bismuth, silver, henatiti, and limonite occur
in placers at the head of the Psace River, HKsevwhers in the Xoyuk
district and 1n the Fairhaven district uramothorianite is found in
placers of streams e¢rodiag areas of granitic rocks,

The geology, mineral dsposits, and uranium possibilities of the
Beward Peninsula-Xobuk region are doscribcd‘by district below, The
data on the geology and minaeral deposits of thes Tork district is
summarized mainly from ths works of Collier (190y), Hess (13906),
Xillesn and Ordway (1946), Xnopf (1908), end Steidtmann and® Cathcer:
(1922). The sources for the remainder of the reéion are largely in
repor¢s by lrobks (1907), Cathcart (1920), Collier, Smith, Hess and
Brooks (1908), Pakin (1915), Gault (1949), Gault, Black and Lyons
(1946), Harrington (1919), Killsen and White (1950), Mertie (1917),
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Mergic (230%; 1513), Nexham and Vess (iﬂg),. Bxish (1908; 19095

19103 1113 1912; 1913), Smith md Bakia (1911), West (im preparaiien),
Vosi aad Matolke (19503 im preparaiien), aad Waite (1943; 1930s).

M Duskiand, Selawik and Shakielik distriets have mot besa treated
hereia Dosase they are largsly wmexpléred, and 1'1%10 is mewm

about their geelegy and mimsral depesiis,
Terk dissries

$he oldesi recks of the York distries (fig, 3)-are Lower Paleeseie
slates vhieh have beew intruded ¥y sills, ojeshs, and dike-1iks massss
of Yasali amd gabere, aew aliered (o greeasiane. The Ordovieiaa and
Siluriasa Peri €larsnce limestcas aad tho-hniuinian(?) Cope Meumtaia
‘linosﬁeno-wu’lis the slated aad greensiones, | ' o

At leaet two fault zones have beea imposed on the oldér reeks ef
the districs, Ome of these zemes s%rikou; ¥ 2° ¥, the other I 70° B, -
Resozcis(?) quartz—porphyry dikes and graaite siecks wesre imtruded inmge
these faulds gzemes, principally the ome with the easterly tread, The
ariz-perphyry dikes razge in compositiea Irom dacits %6 rhyoliss,
Ths feldspar of the gramite is ar%haolaut,' e imtrusion of the p‘uﬁo

4id not appreciadly disturd the existimg siructure of the coundry roeks,
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Phe dikes were injruded both befors and aftsr ths smplacement of the
granits and are not considsrsd tc be efflhoats‘of ths same megmna frem
whnich the granite was derived, as is indicated by the fact that the miea
in the dikes is muscovit¢e, whersas that in the granite is biotite. Ths
ﬁikna and granits stocks are sxposed at fivs places in ths districy;
the lLost River srsa, Brooks Mcuntain, Cape Mouatain, Bar Mouamtain aad
Black Mountain, In_addiﬁiano ths pressnce of a granite stock -is infer-
red at Potato Mountain from the exposures of quartz-porphyry dikes,

Af¢er the invasion of ths éranites and soms of the dikss associated
with the graniies, hot soluticns containing tin, borem, fluorine amd
other elsments invadsd the berder of ths granit¢ss and adjoining iimel%ono;
and dikes, They gave rise to highly minerslizsd repiacement and vein
dspesits in graniies, dikses and limestones, The granite atocks are belisved
$o have coms from a common dsep—ssated ssurce, becauss 6f their similarity
in mineral 2nd chsmical composition and becsuss all the intrusives,
with ¢the possible exzception of thoes at Black Mocuntain, wcre‘follovcd
by tim-bearing solutions,

The yeuzgsest rock in the aresa, probably 9f Quatsrnary ags, is
anygialoidal eolivine tasait ocourring in the form sf dikes at Cape

Mountain and as flows at Black Mountsin and east ¢f California River,
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The minermiization of the Tork district is principally that produced
¥y the imtrusion of tin-beering solutions containing boroa, fluorine,
and other elewments, The minsralization occurs as vein and replacement
deposits along and in the vicinity of the contact betwsen granits and
limestone and shale and in the quartz porphyry dikes that are associ-
ated with these rocks,

Ths vein deposits gensrally contain considerable guariz and occupy
fractures in the granite, the dikes and the sedimentary rocks, The
replacenent dsposits include contact-metamorphic deposits in limestons,
and dsposits formed by remlacemsnt in brcc&iatnd bordsr phases of granite
and quargz-porphyry dikes,

Qilai%cti%s occurs as an irregular replacement of marble in the
limestons oontacs metamorphic deposits and is associated therein with
tourmaline, axialte, fluorits, pageits, hulsite, hornblends, pyroxens,
vesuvianite, mmits, serpsntine, danburite, zinnwaldite, phlogopite,
grsan mica, choadrodite, pyrrhotite, arsemopyrite, and pyrite.

Deposits in brecciated zones are found im the granite, In fact,
occurrsnces of the tin mineralization in the granite are restricted
almost sntirsly to fracture zones, whgre the cdasiﬁeriﬁc and asscciated
miasrals replace the feldspar in the granites. The suite of replacsment
minerals in addition to cassiteritse iacludes quartz, sericite, tourmalins,

topaz, fluorite, arsenopyrite and pyrite.
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Replacsmsnts in the quaris-porphyry dikee are typifisd by some of :
the dikes on Cassiterite Oreek in the Lost River area that are locally
8lmos entirely replaced by sericite, fluorite and zinnwaldite, with:
scattered amounts of cassiterite, wolframite, tourmalins, topag, humite;
arssnopyrite and pyrite. Locally, quariz is a replacing mineral and is
associated with cassiterite, sericits and wolframite,

The solutions that deposited the cassiterite and the other replace-
ment minerals in ¢the York disirict were hot solutions.of deep~-seated
origin, This is inferred from the close aaaociatioﬁ, both as to ¥ime

‘and place, of such minerals as tourmaline, topaz, danfuri%e, axinite
and scapolite, with igneous activity. These minerals are not kmowa %o
_ have been formed under surface conditions, The source of some of the
slements that the solutions carried, such as fluorins, lithium, -
chlerins, sulphur, tin and tungstem, is probably ignecus, The silicon,
flumipum, irom, ﬁagnosium, scdium and potassium, however, may have been
derived, partly or wholly from the limestones and dikss which the
solutions traversed,

8oms of the minerals were deposited from the hot solutiocns in
cavities, fissures and other openings. Others replacsd praviously
existing minerals, Somes of them wsre probably formed by the inter-
action of the solutions with rock minerals, Quarts, fluorite, tourmaling,
$opaz, danburi%e,tmuséoviteo zianwaldite, wolframite, and plagiocla;qf

occur as minsrals deposited directly from solutions in fissures, ﬂhii
samé group of minQrals and in addition, hornblends, magnetits, chondre-

dite, serpentine, phlogopits, arsenopyrite, pyrite and stannite are knowﬁ
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te replace previously existing rock-maforinls, It 1s probable that cen-

siderable amounts of the fluorite found im ths $in-bsaring limestone wers
formed »y the interaction of the solutions with the originmal constituents
of the limestons, |

* Lost Rivsr arsa., -— Ths principal lmown tin dsposit¢s in the Lost

River arsa ars restricted to the valley of Cassiterits Cresk, and the
headwaters of Tin Creek (fig. 3). On Cassitsrite Cresk guartz-porshyry
dikes and limestone wers mineralized, whersas on Tiﬁ Creek the minsralized -
rock aépcara to ba restricted to limestons near a granite contact, The
major minsralized quartz-porphyry dikss én Oassiterite Cresk are knmown
‘a8 the Cassiterite dike, the Gr&enstona lods, the Ida Belle dike and
ths Dolcoath dike., 7The chief changs in ths dikes effected by tﬁs :
hydrothermal solutions waas the alteration of the fsldspar phsnocrysts
and the groundmass o fime~grained sericits., In the mo<t altered rock
the feldspars and ths grouadumass have besn replaéed by yallowish;;rosn
fiuorits, Cassiterits mmd wolframite havs besn introducsd in minmer
gquantities as replacement minerals, though thsy ars not everywhere
clossly assoclatsd, These two minerals are 2lso fouad in quartz
fissure veins., Quartz rather than fluorits is the common as:ociaﬁo
of cassiterits aad wglfrani%s, Topaz is common in the silicified portioas.
of ths dikes, but tourmaline is rars. Locally the dike material is
almost completely replacsed by irregular grains of gray humits.

The alteration and mineralization of the limoitone in the Lot
River arsa took place adjacsnt to the quartz-porphyry dikes and away

from the dikez whers intenss alteration parallels fissure and replace-
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ment veins, The limestons appears to have undergons two stagss of
alteration. In the first stage the changes involved consistsd of the
loss of carbon dioxide and the intréduction of silica, alumine, irem,
magnesium, sodium, potassium, lithium, fluorine, sulphur, arseanic

and tim with the formation mestly of a variety of metamarphic minerals,
but including pyrite, arsencpyrite and cassiterite. In the second
stagy of alteration the materials formed in the earlier stage wers cut
by fissure veins containing slements thet are déistinctive of deep-
seated origin, i,s., fluorins, boron, lithium, tin, aad tungsten,
Traces of nickel and cabalt oxides are reported in an analysis of the
¢tin ore on Cassiterite Creek made soomn after ths disco;ery of the orss
(Collier, 190Y4, p. 22).

Ths granits on Tin.crcik intrudes limsstons, and both are cut by a
quaTrt z-porphyry dikb. Preceeding the injection of the dike the limestons
was altered to a white coarse-~grained marble locally replaced by a
nass of greenish minerals which are finely banded parallel to fissures,
o or concéntrically forming circular and elliptical shaped bodies, The
dark bands ars compcsed chiefly of hornblends, the light bands chiefly
of fluoerite, |

The various minerals that occur in the different rock types in the
Losy Rivei:;;a indicated in table 1,

The mineral occurrences at various mines and prospects in the Lost
River area, are listed in table 1, Three adits have besn drivsn into the

Oassiterite dike on the east side of Cassiterite Cresk, The Randi

Extension ¢tunnel is driven into ths Cassiterite diks on the west side of
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Cassiterits Oreek. The Gresenstone lode is a developmsnt on the: east
side of Cassitsrite Creek just south of ths Cessiterits dike. Iﬁ
occurs in an altered limestons thet has besn intfuded by a narrow
quart z-porphyry dike. The Ida Bells tunnel is in the dike of that
nane about 180 feet north of the Randt Extension tunnel, There is a
snall tunnel and shaft in the Dolccath quartz<porphyry dik? about one
mile north of th; adits on ths Casaiterite dike,

At the Bessie and Maple claims one-half mile west of the mouth of
Tin COrsek, galena-bsering veins are found in a brecciatsd quartz-porphyry
dike cutting limestone. A short distence-from this‘occurrcnce is 2
kaolinized diks cut by stibnite-bearing veins,

The Yankee Girl prospsct is located a short distance from ths granite
exposed cn Tin Creek, in mineralized limestone. The mineralization is
sald to te in a yellow, eoft, granular gossan, |

The Wolframite-Topaz lode is located on ths ridgs west of Lost
River opposite the mouth of Tin Creek. This mineralization is in a
stringer lode in a feult zone cutting limestons,

The Alaska Chief claim is locatsd about u% miles from Bering Sea
012 the north side of Rapid River., The minermlization is in limestone
tkat has been faultsed, brscclated, and intruded by & quartz-porphyry
dikse. At this locality there is a heavy porous body of red iron oxide
containing gslena.-

The Idaho copper claim is several hundred yards below the mouth of
Tin Creek on Lost River, St¢ringers of ore have been deposited in an

irregularly shattered zone in the limestons.
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No field investigations for radicactivity have been made in the

Lost River ares, However, recsnt radiohetric scanning of rock and ore

specimens revealed a few samplss containing some radioactive material,

Data on these samples are presented in summary form below,

1)

2)

3)

)

5)

Three samples from the Greensfone lode contain an average of
0.023 percent &U and 0,01l psrcsnt U; the uraniferous minerals
are specular hematite, molybdenite, wolframite and pyrite.

A rhyolitic dike rock from the Cassiterite dike between
Cessiterite Creek and Lost River contains 0,008 percent U

and 0,006 psrcent U; the uranium~bearing minerals are fluorite,
galens, pyrite and magnetite coating smoky quarte,

A spscimen of radioactive wolframite from the Randt Extension
funnel contains 0,008 percent eU and 0,004 percent U,

Three samples from an iron replacemsnt zons exposed in a
prospect pit on the spur west of Lost River opposite the mouth
of Tin Creek contain an average of 0,061 percent U and 0,049
percent U; the uraniferous minerals are limonite, hematite and
mimetite, |

A lampio of a rhyolite dike with uranium-bearing fluorits,
pyrite and hematite from Curve Creek, a west tributary of Lost
River below Tin Creek, contains 0,006 percent &U and 0,002

psrcent U,
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Brooks Mountain, -- The rocks of Brooks Mountain (fig. 3) includs

an unknown thic#nsss of black slate overlain by at least 1,000 feet of
limestone both of which have been intruded by granite. Aftsr the
emplacement of the granite, hydrothermal solutions were introduced along
th? limsstons-granite contac: and in fissuros in the limestone., The
solutions carried fluorine, boron, chlorins, lead, coppsr, zinc, sulphur,
and $in into ths limestons, but had little #ffect on the granite,

The various occurrsnces of the following minerals in the vicinity
of Brooks Mountain are listed in table 2, Dsscriptions of the dsposits
follows

1) The Luther prospsct is situatsed in limestone about 20 feet from
2 granite contact, about due south of ths main pesk of Irooks.
Mountain, The limestone has been converted into a yellowish-
green, hard mass, consisting chiefly of vesuvianite, Twenty
feet beyond this point the limestone is a thto granular mparble,
traverssed by green silicate minerals., Small cubes of galenz
occur in vug-like openings in the gresn minerals,

2) The Read prospsct is located about one-half mile south of the
Luther prospect in essentially the same type of rock, with the
same relation to the contect as the Luther prospect. Ths prospect
is 2n ore vein approximately 33 feet thick, in limsstons, Ths
ere is primarily gelena, mixed with black sphalerite, On the
bordsr of the cre is a belt of finsly granular fluorite, several
inches thick, Close by the Read prospect are sevseral other pro-
spects along the contact where lead, zinc, and tin minerals havse

been found,




Table 2.

Arsenopyrite
Axinite . .
Bismuth . .
Cerrusite
Chondrodite

Fluorits ., .
Galena . . .
Garnet . . .
Hedendergite
Rulsite, . .
Limonite . .
Ludwigite, .
Magnetits., ,
Paigeite , .
Phlogopite .
Pyroxene . .
Pyrrhotite .
Scapolits. .
Sphalerits .
Spinel . . .
Tourmaline .
Vesuvianite
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3) On the north side of Brooks Mountain galena occurs im a gossan
in limestone. The skeleton of the gossan is:conpoacd of tourmsa-
line, The iron oxide of the ;o;:un contains bismuth and lead,
the lead probably as a carbonate and thse bismuth as an oxide,

No fisld invostigm%i;na for radioactiée material have bsen mads by

the Geological Survey in the Brooks Mountain arsa. Radiometric stanning °
of rock samples in Survey coclléction , indicates that some radiocactive
‘iatorial is prcsonﬁAin some cre material from the contact Zone bd%wwén
limestene and granite a short distance north of the Read ?rppﬁoct on
Brooks Ioﬁitain. fhroo samples from this locality wers studi ad, They
awsrage.0;019Aperccni sU and.0,017 percent U, Ths uraniferous minerals
are azuriti; biotite, jﬁrplo;fluorito,‘hs-atito; ialaehite and tetrahedrite,
Durin;-tha sunmorigf 1950 a pumber cf samples containing radioactive
zaterial wére sen$ to tﬁ..Goolo‘ical Burvey by Mr. George Hellericth of
Fairtanks, Alasla, The oily information about the locality from whieh
the sémplomiwers coliéctod‘il that. i¢ is sémawhcre in the York Mcuntaias,
However, it is though%,'from the aﬁpa&ranco of the speeidons and the
nixnral‘;aqoeiaﬁion thefcin, %hat-thoy Rrobabvly come from the visiaisy
of Brooks ﬁouﬁtain, According ¢tc Hsilerich the sanples were taken from
& highiy‘radieaéﬁivq zone which was traceable over a distance of abvout
1,000 fso:%. The aauples submitted are sald to be representative of ths
various %ypoi of n;torial‘in the zone aad the adjasent country rock,
Analysas of ﬁho'béuivai;n% uwranium amd uramium conteat of four samples

from the radieactivre rone ire sunmarized as follows:
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Jange Average
Percent U 0.018-2,14Y 0,585
Percent U 0.012-2,250 0,608

Zeunerite is the major uranium=besaring mineral in thess sanples; 10:;0?,'
but still significant, amounts of uranium occur in purple fluorite,
tourmaline, ssricits, u;oky‘quar%z,'sidorito,‘1inoni%c, hinntito,
malachite and arsencpyrite, It has been reported that éﬁsso uranium

claims have besn leased to a prominent smeliing company,

Potato Mounmtsim, — The rocks of Potato Mountain (fig. 3) ars
sandy to calcarsous, fine-tsxtured slate, interbedded with a few strata
of yoellewish fine-grained sandstons, bluish claysy sandstons, and sandy
limastono a few inches thick, Into this slate is intruded a quartzn
porphyry diks, angd rimifyinc quartg veins vhioﬁ rangs . from a
fraction of an inch %0 2 few inches in width, The same mineralizing
solutions that impregnated other areas in the York district were in-
truded a§ Potato Mountasn at the time of the emplacement of the quarte
veins, The presence of the quartz~porphyry dike and the minerals
deposited from the solutions is svidsncs for the suppositicn tha$ Potato .
Mountain is underlain at an undetermined depth by a granite mass of the -
same age and origin as that at Brooks Mountain, Cape Mountain and,eloo;
whers in the districs,

The placer gravels of Buck Crsek, a stream draining the east side éf
Potate Mountain has been one of the principal producers of tin in-%ho

York district,
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Ia the vicinity of the Red Fox claim, and the Alan Dale lods, 2% the
head of Buck Groék about- 8 or 9 prospect pits have bsen descrided ia the
“literaturs, 7Thsy are mostly siringers and veins of quartz, and one
dacite porphyry dike aboui 10 inches wide that cut black shals, 4@ho
minerals pressnt are mainly pyrite and tourmaline, with @ little stannits,
and some serpeaiins. | |

© A% the Bareka claim on Little Potato Mountain black slate is cut
by tourmaiine and camsiterite~besaring quartsz s%ringers,

A% the Daisy claims nsar the %op of Potato Nountain, slate is cul
by a-vein that is composed sssentially of zoisite, hedenbergite, fluorite
and calcite, |

‘The slate at Potato Mountain is apparern*ly not as mineralized as ars
the rocks at some of the othsr localities within ths York district, It
is possibie that considsrabls minsralization is pressat in that part of"
the ssdimentary rocks closer to the contact with tﬁe graniie that
probably underlies Potato Mountain, The stats of knowlsdgs of the
dsposits at Potato Kounfain is not sufficisnt to corroborate any such
supposition, but a carsful investigation of the geoclogy of the rocks
2t the mountain might indicate whether the minsral deposits at the
pressnt surfacs are an outer zone of minsralization that represents a
rssidue from the hot solutions after-mos%.of the metals had been pre-
cipitated at depih, closer o the granite contact.

la:.Hountaino -- The geology of Bar Mountain is rot unlike that of

other iocalities in the York district, The rocks ars limestone, achist

and slate, Parily metamorphosed gadbbro dikes cut the schist, All these

-
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rocks are intruded by the Ear Mountain granite stock, Subﬁoqﬁan% ¢0 the
intrusion of %ha'granite, basic mineraliged dikes some of which are |
composite, i.s,, basic at the edges, acidic towards the center, occupisd
fr;cturno in both the granite and the country fock, Hineraliziné solu~
tions have affected the granite, and tﬁe limestons and dikes adjacent to
the gramite, The alteration in thé granite and the dikes was limited

to formation of black tourmaline nsar ¢the contact., The limestone alisra-
tion took place for some hnn@reds of feet from the visible contact. &t
the Winfisld shafé near the head of Tin Creek considerable replacement
has takén:placc in the limestone, There the minerals inéludé grs&n
pyroxene, grossularite, vesuvianite, fluorite, and microscopic crystals
of scapolite, cassiterite, axinite, topaz, danburits, arsenopyri%o,
Pyrite and chalcopyrite. |

& search for fadioactiva mineral dsposits at Ear Mountain was under-

taken inm 1945 by Killeen and Ordway (1946). They found that some of the
toﬁrmaline—qparéz fissure ;eina in the granite, particularly those that
contain red:hematito and are associated with tourmaiinized basic or
fine-grained dikes, wsre radicactive, One of thess radioaétivo'zonel
crosses the top of Ear Mountein and extends to the northeast for abou%'
5,000 feet, It is traceable mostly only by float; The radicactive dike
or éons, where sampled at the point of greatest radioactivity, near the
top of Ear Roﬁntgina is about 8 feet wide, A channel sample across this
18-inch wide red, hematitic zone at the center of the dike contains
. 0,035 percent uranium, The red material appears to be an oxidized zne

along close-spaced fraetureb. issure -filling and replacement of the dike
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rpck, the tourmalins-quartz vein, and the adjacent granite may be involved.
The only uranium mineral identifisd is metaterbernits, occurring im

vugs in both the granite wall rock and the tourmalins-quartz veins,

None of it has bsen foundiin the red hematitic rock,

Caps Mountain, -~ At Caps Mountain (fig. 3) Mesozoic grenits is

intruded into mid-Paleozoic{?) limestone. Tin mineralization has besa
found principally at the junction of the granite with limesions,
particularly where small apocphyses from the granite cut the adjaéen%
shattered limestone and formed channels for the intrusion of the
mineralizing solutions., Some tin mineralization is found also in
fissurss and replacement veins in the granite itself,

The border zone of the grenits is usually tourmelinized, and is
usually quite barren of any other replacement minerals. Locally,
howsvsr, cassiterite and pyrite have been formed, replacing some of
| the minerals in the granite. Subsequent oxidation of the pyrite has
produced heavy rsd porous masses of hematite, containing cassiteritse
and tourmaline,

Contact with the granite has altered the limestone in a zone
gsnerally restricted to a few feet of rock adjacent to the intrusive
and to fissures that cut the limestons in the vicinity of the granits.
The alteration minerals in the limsstons are mostly tourmaline and
pyrexsne, Minor constituents of the altered limsstons ars pyrite,

pyrrhotite, fluorits, scapolite, sphalerits, quartz and cassiterits,
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Cassiterite has bsen reported in vein quartz from Caps Mountaim and
locally cassiterits, accompanied by tourmaline, is found as in iﬁprs‘na—
tion of granite adjacent to llips‘or fault planes. -

Placer concsntratss from several of the cresks draining Gapé Nountain
are radioactive and contain monazits and hematits, both of which give
positive flux tests for uranium, | |

The following minsrals have bsen reported from the stream gravels
of Banner Oreek, a tributary of the Anikovik River, about 1y miles
sast of Cape Mountain; cassiterite, magnetite, ilmenite, py¥it0,

" {luorite, garnet and gold, (Brooks, 1901, p. 270).

Uranium possibilities of ths York district. —— On the basis of

pressnt knovlpdgs the York tin district is probably'theAmont likely part
of Alaska to contain high-grade uranium ores, The mineralization in
this district roughly parallels the tin-uranium mineralizagion of
Cornwall and the Erzgebirge, for in addition to tin and uranium,
the following elements known in the Buropean districts have been
recorded in the York district: antimony, arsenic, bismuth, boron,
cerium, chlorine, cobalt, copper, fluorine, iron, lead, lithium,
marganese, molybdenum, nickel, phosphorus, silver, thorium, and zinc.
Of the minsralized areas within the York district, ths Lost River and
Brooks Mountain areas contain the most important uranium pfospect;,
lthough metatorbernite and uraniferous hematite occur at Iar Mountain,
and the mineralization at Cape and Potato Mountains also favors the

p:resencs of wanium,
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Yome district

The Nome district lies in the southwestern part of the Ssward
Peninsula (fig. 3). The rocks consist of a sequence of Paleozoic
metamorphic recks, principally schist, limestone, quartzite and green-
stone; Msszozoic granitic rocks, mostly in the Xigluaik Mountnins_and
at Cape Nome; and Tertiary clastic sedimentary rocks.

The Nome district is notsd mostly for placer-gold mining, but
numerous lode prospects are scattered throughcut the district, mainly
as vein deposits and minsralized shear zons depoiita° Both were
probably foermed in part prior to the metamorphism of the Paleozoic
rocks, and 1n;phr% during or after the intrusion of the Mesezoic
" granitic rocks, The vsin dopos;to are mostly quartz with, some
calcite and contain gold and very minor lﬁlphides a3 the metalliferous
constitusnts, Those mineralizsd shear zonss primarily developsd in
schis¢ are characterized by disseminated sulphides, principally arsenopyrite,
pyrite and stibnite with the arsencpyrite predominent, whersas the
mineralized shear zones along limestone-schist contacts amd within
limestons ars characterized by the concentration of argentiferous
galena and various copper sulphides,

Among ¢the most prominent of the lods deposits ars a2 number which
lie in a bslt on the south side of the Kigluaik Mountain about 25 miles
north of Noms (fig, 3). The Sinuk River iron deposits at the western
end of ths bselt (no, 17, fig. 3), described by Zakin (1915) and Meriie

(1917, pp. W44-UU5), consist of stockworks and veins in limestons.
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Limoni¢s is the chisf ors mineral at the surface but minor-amounts'éf
hematite, pyrolusite, galena, sphalerite, pyrite, gold, and purple
fluorits have besn reported. This mineral assemblage indicates ¢that
thess iron deposits may be gossans overlying zones of hydrothermal
altsration and thus may be cﬁmparablo to soms of the known radioactive
lodes of the York district. Bastward from the Sinuk River iron
deposits, this mineralized belt contains lodes of bismuth, copper,
antimony, lead, 2zinc and silver, Zlsewhsere in the Nome district are
various deposit{e containing molybdenum, tungsten, tin and mercury

in addition to gold. The locaticns of these deposits are shown on
figurs 3, and their mineral assemblages indicated in table 3,

The lods deposits of the Nome district {(listed in table 3), other
than Ehe Sinuk River iron deposits, are summerized by commodity as
follows;

Antimony ususlly occurs as stibnite in quartz veins cutting
schist, Kidneys of stibnite accompanied by very little quartz are
found along shear zones in schist at several locelities but the ore
bodies are small,

Native bismuth and bismuthinite occur in quartz veins in schist
on Charley Cresek (no, 18, fig, 3), but the metal content of ths veins
are low, Platinum is reported to accompany the bismuth, In additioen,
bismuth nugegets have been reported in placers in the vicinity of Nome,

The copper minerals of the Nome district occur in replacement
deposits along shear zones in limestone and schist, At & number of

thess deposits, hydrothermsl altseration accompanying the deposition
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¢f the copper minerals has bleachsd and to some extent silisified the

limestone., &uartz has bsen introduced along ihc shesar zones ia places,

 Where sulphides oscur in these zones thaé are contemporansous with the

quartz., Chalecopyrits, bornite, pyrite and some galena are the usual
sulphides preseat, but malachite and azurite ars ths most abundant ore
minsrals as most of the péospecta are confinod to surface workings,

Iron usually oscurs as limonites thch has formed by the oxidatioa-
of iron-bearing sulphides, and many of the vein and shear-zone deposits
are thus heavily iron~stained, Hematits is much less common than
limonite, and occurs in fractures in schist and grssnstone on Siate
Creek and with arsenopyrite, pyrite, stibnite, molybdenum and tungsten
in quartz stringers in the California lode (mo, 13, fig. 3) on Gold-
bottom Cresk.

Balena, usually silver-bearing and associated with sphalerite,
¢ccurs in lenticular bodies along limestone-schist contacts, It is
also found in small amounts with the copper minerals,

Cinnabar oscurs in small amounts in placer gravels at many
localitiss in the Nome district, snd may be sparsely disseminatsd in
quarts veins cutting schists,

'Tho only occurrence of molybdenum in the district is in the
California lode (no. 13, fig, 3) on Goldbottom Cresk where presumably
the sulphide of the metal occurm in small emounts with various other

sulphides in quartz stringsrs,

- e - B S
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Most of the silver of the Nome district occurs in sclid scluticn
with galena in leed deposits and smell amounts are almost always
alloyed with gold, No native silver has been reported.

Tin is reported in placer concentrates from Goldbottom Creek, a
headwaters fork of the North Fork of the Snseke River, The lcde source
of the tin is unknown,

Scheelite is found in most placer deposite of the Nome district.
The lode sources are usually small quertz veins within mineralized
shear zones in schist,

Sphalerite generally accompanies galena in the lead cccurrences,
and 1. assoclated with pyrite in quartz veins cutting schist.

As yet unverified reports of carnotite(?) in the vicinity of
Nome have been obta 1ed from mine operatord records filed with the
Survey zround 13515, Ircn-stained schist along the ridge between
Sunset Creek znd Penny River, northwest of Nome is estimeted to contain
less than 0,003 percent eU cn the basis of radiometric reedings on
the outcrop {Wsst, 1946)., A short reconnasissance investigetion of the
area in the vicinity of Teller in 1946 (White, 1949) failed to reveal
eny significant concentration of radicective material, Reconnsissance
of the Cape Nome granite in 1947 {West and Matzito, 1950) found that the
small amount of radlcactivity in the grenite can be ascribed to accessory
minerals, primerily zircon end sphene, No mineralized rock of any signi-
ficence was discovered in the vicinity of the Cepe Nome intrusive, Samples
of the bismuth-besring vein on Cherley Creek menticned above, recently
submitted to the Geological Survey, geve negative results when tested

radicmetricalily,
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Uranium possibilities, — The occurrence of lode deposits containing

various uranium indicator metals or minerals in the Nome district suggests
that & mineralized belt on the south flank of the Kigluaik Mountains

is favorable for the occurrence of redioactive materials, The Sinuk
River limonite deposits at the western end of the belt contain oxides
of iron end mangansse in assocciation with verious sulphides and

purple fluorite, an indication that the deposits may be largely

gossans overlying zones of hydrothermal alteration and thus mey be
similar to the known redicactive lodes of the Tork district. Another
favorable area is in the vicinity of Mount Distin where a hematitic
gold-arsenopyrite lode occurs on Goldbottom Creek, a silver-lesad-zinc
deposit has been opened on Steep Creek and cassiterite pebbles have
been found in the placers of Goldbottom Creek, The reports of deposits
containing silver, lead, zinc, bismuth, antimony, molybdenum end
tungsten elsewhere in the mineralized belt support the hypothesis

that the Nome district may be fevorable for the occurrence of ur anium,
Council district

The rocks of the Council district (fig. 3) are much the same as
those in the Nome district, In the central part of the Council
district the country rock i1s composed of the schists and limestones
of the mid-Paleozolc age, intruded by the mid—Paieozoic greenstones,
The Bendeleben Mounteins on the north side of the district eand the
Darby Mounteins on the sast side are composed of pre-Silurian

metamorphic rocks, intruded by Mesozocic granite, which appears in
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scattered exposures throughout the central parts of the renges,

The Darby Peninsule, between Golofnin (Golovin) Bay aad Norton
Bay, is composed of Mesozoic(?) intrusive and extrusive rocks, These
rocks are intruded by later granites, which are apparently the ssme agse
as the granite intruding the rocks of the Derby, Bendsleben and Kigluaik
Mountains,

Production of gold is the major mining interest in the districs,
Thus most of the prospects for other metals were found incidental %o
prospecting for gold, Reference material on the minersl deposits of
the district therefore pertains primarily to the gold deposits,
secondarily to other deposits, The mineralization in the district,
as in the Nome district, lies primarily in mineralized limestons and
schist, The mineralized rock is commonly iron-stained in varying
degrees, mostly due to the oxidation of pyrite.

The principal prospects and mineralized localities {other than

gold) in the Council district are summarized below:

1) Copper minerals in a mineralized contact between limestone and
schist are reperted: at Mt, Dixon; around the head of Moon-
light Creek, a tributary of the Casadepaga River above Lower
Willow Cresk; and on Spruce Creek, a tributary of the
Cesadepaga River above Big Four Creek,

2) In schist on the east coast of the Darby Peninsula, about 3 miles
north of Carson Creek, is a replacement copper prospect contain-

ing malachite and chalcocite,




3)

L)

5)

6)

7)
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A low gradé copper ore, consisting mainly of chalcopyrite, is
reported in mineralized schist at the hsad of the Niukluk
Biver in the Bendelsben Mountains,

Neer Bluff numerous oxidized gold-pyrite-arsenopyri te-bearing
ores have been found in the schist and limestone, About 3 miles
oas$ of Bluff, adit exposes a one-foot wids zons of red
ferruginous gougs-like material, The Bunker Hill lode, about

3 miles north of 3Bluff, contains chalcopyrite and copper
carbonates in small quantities in addition to gold.

On the Fish River, & few miles above the mouth of the Niukluk
River, & silver-lead prospect has besn reported in schist and
limestone, Cinnabar also occurs at this locality, presumably
in quartz stringers,

At the Omalik (mispelled Omilak on figure 3) mine in the head-
waters of the Fish Biver, argentiferous galena end stidbnite, in
separate contemporansous(?) deposits are found in irregular
pockets at the contact betwsen & greenstons intrusive and
limestone,

Chalcopyrite and bornite are fracture fillings in quartz veins
cutting schist in the headwaters of the north headwzers fork of
Kachauik Creek, @ stream sntering Golofnin (Golovin) Bay from
the northeast. A malachits encrustation occurs on exposed

portions of the vein,
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In the summer of 1948, the Darby Peninsula and the drainage basin
of the Kwiniuk River, in the southeast part of the district, wers .
investigated for possible deposits of radicactive material (West, in
preparation), In the concentrates from the stream gravels of a small
streem on the west cqast of the Darby Peninsula, about midway betwseen
Mission and Gheeé??iziinor zmoust of an uranium-titanium niobate minsral
has been found, The bedrock source of this mineral is not known, but
may be from 2 mineralized zone near the contact between the youngsr
granite and the older intrusives, The principal mineral in the concentrate
is magnetits, with leeser amocunts of sphene and topaz, minor asmounts of
hematite and allanite, and traces of scheelite, One concentrate taken
near Cape Darby, on the contact between the younger granite and the
older intrusives, in this case a metamorphésed granitic rock, consists
of hematite end topaz, Traces of thorianite were found in a stream
concentrate taken at the head of the EKwiniuk River, No information is
available on the possibls bedrock sourcse of the mineral, except that it
may be disseminated in granite.

Uranium possibilities, -~ On the basis of favorable minsral

associations, the silver-lead occurrsnces in the Fish River basin and
the gold-pyrite-arsenopyrite ores in the vicinity of Bluff appear to

warrant examination for the possible occurrencs of uranium,
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Fairhaven and Koyuk district, -- The geology of 4the Fairhaven and

Royuk districts (fig., 3) is mainly related to the rest of the Seward
Peninsula to the west, but part of the rocks are related to those of the
Yukon River valley to the sast, Pre-Silurian schist and limestone with
igneous rocks occcur west of the Kiwalik and Koyuk Rivers, Rocks of
middle and upper Paleozoic age, mostly limestone and dolomite with
some black slate, outcrop south of ths lower EKoyuk River to Norton
Bay, and in a narrow belt along the bass of the Darby Peninsuls,
Post-Carboniferous greenstone is exposed along and just east of the
Tubitulik River in the southwestsrn part of the Koyuk district,
-Metamorphosed granitic rocks on the east flank of the Dardy Mountains
and andesitic flows and tuffs on the Buckland-Kiwalik divide-——all of
Mesozolc, but probabiy pre-Cretaceous ags---ars intruded by younger
granites, monzonites, syenites and diorites, which outecrop in scattered
petches throughout both districts, Creteceous sedimentary rocks, locally
coal-~bearing, are found east of the Tubitulik River and in small areas
on the Kugruk and Peacs Rivers, The youngest rocks of tha districts
are wide-spread Tertiary and Recent vescicular basaltic lavas,
Undoubtedly most of the Fairhaven and Koyuk districts has been
investigated by prospectors since prospecting started in the early part
of the century, However, as in mest areas of.Alaska, the primery interest
in prospecting lay in discovery rich placer-gold deposits. Consequently,
few lods dsposits, particularly of base metals, yave been reported,
Mining for placer-gold centers largely arcund G;ﬁdle, near the mouth of

the Kiwalik River, and in the eastern parts of the districts in streams
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tridutary to the West Fork of the Buckland River and the Peace River.

The mejor reported lode dsposite of the two districts are summarized

below:

1) An argentiferous lead deposit has been reported on the Kugruk

2)

3)

L)

River in the Fairhaven district nesr the mouth of Independence
Creek, No information is available on the type of mineralization,
Assays show a considsrable amount of zinc, and traces of copper
and gold, in addition t¢ silver and lead,

Several small open cuts, known as the Beltz prospect, ars found
on Split Cresk, & tributary of Bear Creek on the eastern edge

of the Fairhaven district. The ore occurs in quartz veins
cutting andesite and consists of chalcopyrite with soms copper
carbonate stain,

On the divide betwsen the head of the Tubutulik River and

Timber Creek, a tributary of the Koyuk River in the eastern

part of the Koyuk district, malachite occurs in copper-stained
greenstone, near the contact with limestone., Almost no sulphide
mineralization is found at this locality and the copper carbonate
occurs primerily in fractures and joints in thes gresnstons,
Platinum is recovered in meny of the creeks of the eastern part
of both the Fairhaven and Koyuk districts as a by-product of the
placer mining for gold. The source of the platinum is considered
to be the basic igneous rocks, perheps the andesites, occurring

throughout the mining area,




B) At *he ex5reme head of Pesce River, very coarse-greiaed granite
ccntelins copper sulphide minerals, The cepper is epparently of
ne significence commercially, but es it appeers to have been
brought in contempcranecusiy with the grenite it provides a clue
40 the source ¢f scme of the mineralization thet is assceisted
with the granitic intrusives,

Five reconnaissances for redicactive meterisls have been mede in
the Falrheven end Koyuk districts,

In 1945 en investigation of the Sweepstakes Creek area {the
western headwaters fork of Peace River) was mede (Gault, Black &nd
Lyous, 1946) to determine the source of uranothorisnite found in a heavy
send semple from this lecallty. Only minor amounts of *he minersl were
féund in the creex grevels, and the bedrsck sourée wes not located,

It probatly is associated with the syenite intrusive mess a%t Granite

Hountein in the hesdwaters of Sweepstakes Creek,

Also in 1945 & brief examination wes msde of the urgnothorianite-
beering gold placers in ihe viciniﬁy of Cendle (Gault, 1949). No
significent concentration of the mineral was found, nor was the bedrock
source loceted,

In 1346 the reconnaissance of the uranothorianite-bearing gravels
was extended to the ncrih side of Grenite Mountein (Killeen and White,
1950) into the headwaters of Quartz Creek, & tributary of the Kiwalik
River, in an attempt to locate the bedrock source of this radiocactive
mineral, The brief examination revealed the presence of btoth ureno-

thorianite and a uranium-bearing +thorite high on the slcpes of Granit
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Mountain, Agein, howsver, the bedrock source could not be located,

. In 1947 an investigation was made of the area along the divide
between the Eiwalik RBiver and Buckland River northward from the head-
waters of the Peace River {West and Matzko, in preparstion). This area
contains pre-Cretacecus granitic intrusives of the eamé age as the
Granite Mountain syenite; Uranotﬁorianife, therite end a few secondary
ursnium ninerals were found in the concentrates from strears draining
areas that are underlain by the granitic intrusive, but no significant
radioactive deposits were found., It was concluded that the radiocactive
minerals are probably disseminated in the granitic rocks, A significant
lead, however, is the wmi.ersl _ssemblage of concentrates from gravels
in small streams at the extreme head of the Pesace River, These placers
§céur near en iatrusive contact and the concentrates from them have
en eU content of about ten times that of the average uranothorianite-
bearing concentrates obtained elaewhers in the eastern Seward Peninsula,
The heavy minerals in one of the conéentrates° in addition to the normel
rock-forming and accessory minerals, sre: pyrite, chelcopyrite,
hematite, ilmenite, uranothorianite, bismuth, bornite, gold, silver,
chromite, thorite, and gummite. These minerals constitute about 10
percent_of the heavy minerals, The gummite probably is an alteration
product of the urancthorianite, although gummite usually is found as
an alteration product of uraninite or pitchblende. The streams in
which thess gravels occur are short and run mostly over tundra, One of
the samples was teken at the highest topographic cccurrence of gravel in

the drainage basin, The locations of the samples are such that the
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source area has a meximum size of about one-half square mile. This
locaticn at the head of Peace River is probably nct fer from the place
where Smith and Zakin (1911, p. 135).discovered copper sulphide minarals
in granite, |

In 1948 an investigation was mede of the Darby Peninsula and the
Kwiniuk River in the Council district, and the Tubutulik River in the
western Koyuk district (West, in preparaticn), In the headwaters of
Clear Cresk, the first tributary from the west above the mouth of the
Tubutulik River, several stream concentrates from an aree of granitic
rock contain mincr amounts of a uranium-niobate minersl. Topaz end treces
of cassiterite in some of the concentrates indicete the possible presence
of some tin mineralization in the area, bui otherwise there is no
indication of the source of the niobate minersl,

Urenium possibilities, — At present, the occurrence of uranium

minerals with various copper sulphides, hematite, silver, bismuth? etc,,
in a placer concentrate at the head of the Pesce River constitutes the |
only mejor lesd to a uranium lods deposit in the eastern Seward Peninsule,
It appears to be of sufficient significance to warrant the attention

of the uranium prospector.
Kcugarok and Espsnberg districts

The geology of the Kougerok and Espenberg di stricts is much the
same as that of the Nome and Council districts to the south, Most of
the bedrock is early Paleozoic limestone and schist which is intruded

by Devonian or Carboniferous hasic rocks, now greensicnes, Mesozoic
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granite is exposed at Hot Springs in the headwaters of the Sarpentine
River in the southern part of the Bspenberg district, Rhyolitic
dikes occur a2t Kougarok Mountain, Tertiary or Recent basalts form
Devil Mountsein in the northern part of the Espenberg district,

Almost all mining in the Kougerok and Espenberg districte has
been limited to the sxploitation of placer gold deposits—---particularly
those on the Kougarocix River and its tributarises. The discovery of lode
deposits has been incidental toc the prospscting for placers, Brief
descriptions of the few known iode deposits of the district follow:

1) The Ward copper prospect on the northwest side of Kougarok

Mountain is a development consisting of several open cuts
in an impregnated zone lying near & limestone-schist contact,
The ore consists cf malachite and azurits in sbout -equal
emounis. A little chalcopyrite 1s elso reported. Blus
fluorite occurs in flcat in the vicinity of the prospect.

2) Coppsr end cther matellic sulphides are disseminated in
metamorphosed limestone near the mouth of Tayler Creek on
the upper Kougerock River,

3) A prospect showing malachite and azurits with a little galena
is reported a few miles southeast of Kougarck Mountain, No
detalls are available concerning this prospect.

4) Cassiterite, scheelite and cinnsbar arse reported in verious
placers of the districts, tut no lode scurce for these

minerals is known.
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In 1946 Moxhem and West (1949) investigated perts of the Kougarck
end Espenberg districts to determine whether radicactive deposits,
similar to the one at Bar Mountain to the west, were associated with
8 granitic stock in the Het Springs area at the headwaters of th;
Serpentine River; and, in eddition, to attempt to locate the bedrock
source of placer concentrate containing 1,36 percent squivalent urenium
from the south side of Harris Dome, No radicactive material was found
in the Harris Dome ares, In the Hot Springs area small amounts of
radioactive accessory minerals are disseminated in granite, and several
secondary minerals containing minor amounts of uranium occur in pegmetite
dikes associated with the granite,

Uranium possibilities, — As so little information is available on

the lode depocsits of the Kougarock and Espsnberg districts, it is almost
impossidble to predict their uranium possibilities, Further prospecting,
however, does not appear to be warranted unless it be incidental to the

search for other commercisl mineral deposits,

Kobuk znd Noatek districts

The Kobuk and Noatek districts (fig. 1) include the area drained
by the Kobuk and Noatek Rivers in noerthwestern Alaska, Available
geologic informaetion on the districts is mostly restricted to aveas
immediately adjascent to the two mein streems. The stratigrephy
and structurearé complex.

In general the country rock of the districts consists ¢f the

following:
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1) Pre-Paleczoic to Zocene se@imentéry rocks of many types
including bedded voléanics;the older rocks are considerabdly
metamorphosed,

2) Peleozoic basic igneous dikes and sills,

3) Upper Jurassic(?) btasic intrusive rocks with some flows
and tuffs,

4) Cretaceous(?) granite and diorite stocks and dikes,

5) Tertiary to Recent basaltic leve flows and volcanic ash
deposits,

As in most areas in Alasks, prospecting in the Kobuk awmd Nostak
districts has been for gold-—primerily placer gold,and dﬁher mineral
deposits were locsted only incidentally to this search, Such gold
lodes as hQVe been found cccur at scattered locslities in the Paléozoic
schist and slste, but they have ;ot proven of economic value and have
not been found to contain sulphides or other mineralization of any
significance,

Copper lodses have been raported from several place; in the Kobuk-
Noatak region, but the Survey has information cn aitempts to exploit
only two prospects, both of which are in the Schwatka Mountsins, north
of the settlement of Kobuk, on ths Kobuk River. One of these prospects
is in the vieinity of Aurora Mountein where the copper mineralizetion
is in limestcne nesr the contact with eerly Paleozoic schist, The other
18 on Ruby Creek, a tributary of the Shungnek River, where sulphide
mineralization hes filled the interstices of a narrow zone of brecciated

limestone. The ore is an iron oxide with chalcopyrite and bornite, and
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some galena, sphslerite and pyrite. Melechite and azurite ere found in

the surficisl por%ion of the deposit, A spot exemination for radio-
latier

- ETAe

-activity was mede at thisplocellty in 1949 (White, 1950c) at the request
of the Atomic EZnergy Commission, No semples collected at the deposit
contain more then 0.007 percent equivelent "renium, The radioactivity
is due to small amounts of uranium associeted primarily with the sphalerite,

Galena was 8lso found in & breccisted and recrystallized limgstone
on Wesley Creek, & stream entering the Kobuk River a short distance
below Kobuk,

Magnefite, sometimes in relatively large masses has been reported
from scattered localities in the highlands of the Ncatek-Kobuk district.
Some of this mineral from Dehl Creek, & stream peralleling Wesley Creek,
and a short distence to the east was found to be a reletively low grade
megnetic chromite, conteining 4O to L5-percent chremic oxide,

Asbestos and jade desposits also occur in the Kobuk district,

Uranium possibilities, —— Meny mineralized localities probably

exist in the rocks of the Noatak and Kobuk districts, but until more
definite information is available sbout the geology and mineral depcsits
of the regilon, the possibility of finding high-grade uranium deposits

therein appears remocte.

Southeastern Alaska

At the present time uranium is known %o occur at only one
locelity in southesstern Alasks, This occurrence is on the Mountaein

View property neer Hyder where moderate amounts of radicsctive material

- i Aud
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(0,0%~0,X percent gU) have been found in iron oxides end various
sulphides in quartz fissure veins along en intrusive contect, and a
secondery uranium mineral, uraconite{?), occurs as films on fracture
surfaces, In addition, & number of uranium occurrences havse been
reported by prospectors in scuthesstern Alaske, but no samples have as
yet been submitted to varify thesa occurrences, Two moderatsly
radicactive samples, the locations of whicﬂ are not definitely knoﬁn,
may come from southeastern Aleska, possibly Prince of Wales Island,
One of these samples was fouund by the radlometric scanning of materisl
available in ths Ketchikan kssay Office of the Territorial Department
of Mines; the other, by scenning the Alaskan collections of the Geological
Survey in Washington, Despite the fact that known occurrences of
uranium in southeastern Alaska are very limited, this region of the
Territcry contains verious types of hydrothermal deposits wherein the
mineralization suggests the possible presence of uranium,

Information on the gsneral geology of southeastern Alaska has been
taken mainly from a paper by Buddington and Chapin {1929). The data ¢n
the mineral deposits hss been abstracted mostly from reports by Brocks
(1902), Buddington (1923; 1925; 1925; 1929), Zekin {1919), Kneopf (1911;
1912), Mertis (1321), Overbeck (1919), Reed (1938), Resd end Coats
(1942), Smith (1914), Spencer (1906), C. W, Wright (1908; 1909; 1915),
and F, B, and C, W, Wright (1908),
| Late Mesozoic intrusive rocks are the most prominent geolagic
feature of southeastsrn Alasks and the coniiguous part of British

Columbia, These rocks are part of a large composite batholith and its

FCROFFICTAL-USE—ONE
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satellitic intrusions thet form the backbone of the Coast Range from
Vancouver to Skagway, both on the mainland and in the Alexender
Archipelago, Other prominsnt festures in the geology of southeastern
Aleska (fig, 4) are;

1) A belt of highly metamorphosed rocks that lie adjecent to the
Cosst Renge betholith on the west and consist iargely of gneiss,
highly schistose rocks and martle of Paleozoic and Mesozoic ages

2) Two belts of Mesozoic sedimsntary and volceanic rocks, one
extending northwestward from Gravina Island through Kupreansf
Island Yo Juneau, 2nd ths other extending slong the west coast
of Chichagof and Barancf Islends,

3) A belt of Paleozoic sedimentary and volcanic rocks, locally
metamcrphosed, extending from Prince of Wales Island on the
south to the Glacier Bay region on the north,

4) An area of Tertiary sediments and volcenics on Zarembo,
Kupreanof, Kuiu and Admirslty Island-.

5) Recsnt lava flows on Kruzof Island,

The Coast Range bastholith is the majc:s iactor controliing the
structure and the locellization of the minerslization in southeastern
Alaska., The mineral deposits of the region, geneticelly assoclated
with the betholith, are grouped inic four northwest-trending belts
ffig, L) Wy their relationship to the mein batholith or its

subsidlary intrusives, The belts from east tc west are thes




1) Eestern border bel?
2) Central Coast Range batholith
3) Western border belt

4) Western satellitic intrusive belt
Fastern border belt

The ezstern bordsr belt of the Coast Range betholith lies entirely
in British Columbis except for a small erea in the vicinity of Hyder
at the heed of the Portland Cesnal (fig. L).

In the Hyder area meta-sedimentary and velcanic rocks of the
Hazelton group or "Bear River formstion" are intruded by the Texas
Creek grenodiorite, the Hyder quartz monzonite end the Boundery grano-
diorite. The Texas Creek intrusive mass is thought to precede or be an
early phase of the mein Coast Range batholith which was leter invaded
by the Hyder and Boundary messes (Buddington, 1929, p. 14).

About 60 mines and prospects in the Hyder area ars described by
Buddington (1929, pp. 63-112)., These deposits and the ones in the
contiguous Salmon River district of British Columbia are classified
by Buddington (1929, pp. 42-L4L) into five types. This classification,
showing the relative sbundance of ore and gengue minerals in the verious

types, is presented below,

Type of deposit Major Minor
Quartz fissure veins of the galsna sphalerite
silver-lead-gold typs pyrite chalcopyrite
quartz barite
tetrahedrite
pyrrhotite
scheelite

native gold
native silver

FORCFFICTA—ESSONDY—
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Veins and vein-like replacement .. sphelerite pyrits
bodies ¢f the sllver-gold quartz chalcopyrite
type (Premier type) galena
tetrahedrite
silver-rich
sulpho-salts
netive gold
native silver
Veins of gold type pyrite chelcopyrite
quartz sphalerite
gelens
native gold
Disseminated and lenticuler pyrite chalcopyrite
replacement deposits galena arsenopyrite
. sphalerits tetrahedrite
pyrrhotite quartz
calcite barite
native silver
Mineralized fissure zones galena pyrite
sphalerite chalcopyrite
quartz pyrrhotite
calcits tetrahsdrite
arsenopyrite

In general the ore deposits in the Hyder area are located in the

vicinity of the contact of the Texas Creek granodiori te with formstions
of the Hazelton group, At a few places the deposits are cut by dikes
belisved to be offshoots of the Hyder quartz monzonite and the Boundary
granodiorits,
zation in this area followed the emplacement of the Texas Creek bdatholith
and preceeded the intrusion of the younger Coast Range igneous'rocks,

and that the deposits were formed from residual éolutirws ~eleased in

the consolidation of the Texas Creek batholith, Scme alteration and

intrpduction of material, however, either accompanied or immedistely

followed the intrusion of the younger igneous rocks, as low-grade veins

It is thought, therefors, that the main period of minerali- .
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and disseminated deposits containing varicus sulphides and hematite are
found in genetic association with these younger rocks,

In 1943 the Territorial Dspartment of Mines reported (Fowler, 19L9)}
the occurrence of radiaticn anomalies on the Mountain View property
(no. 1, fig. 4) in the Hyder area, Brief investigation of this property
in the same year (West and Benson, in preparation -a) revealed that
moderate amounts of urenium are associated mestly with hematite and
limonite; the sulphides---gel ena, sphalerite, pyrite, chalcopyrite and
molybdenite; and scheelits, Thess minsrals occur in quartz fissure
veins and mineralized shoots in & zone along the intrusive contact of
the Texas Creek granodiorite with rocks of the Hazelion Group. Other
minerels of note in these veins are tetrshedrits, freibergite, and
flucrite, A secondary uranium mineral, probably uréconite(?)o occur=
ring in films on fracture surfaces, has a2lso been fcund on this properiy.
Although the maximum eU content of the samplss collected by the
Geclcgical Survey in 1949 is only about 0.05 percent, mocre recent
sampling by the Territorial Department of Mines has revealed values up
to about 0,3 percent {(Saarela, 1950),

Racdilation snomalies are alsc reported (Saarela, 1950) in the Texas
Creek area (no, 2, fig, Y4) some 8 *o 10 miles northwes* of the Mountain
View property. These ancmalies apparently océurp as at Mountain Visw,
in the general vicinity of the contact of the Taxas Creek intrusive wita
rocks of the Hazelton Group but their significance is not as yet known,

Uranium eccurs in complsx association with ovss of other metals in

the Hazelton esrea of British Columbia {(lang, 1949@,pp. 16-17) southeasswerd
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from Hyder end also in the eastarn border belt of the Coast Range
batholith,

Uranium possibilities, — The Hyder area is favorabls for continued

prospecting for urenium, for in addition to the above mentioned occurrencs
of uranium and radiation anomalies, the area contains other hydrethermal
deposits in which minerals typical of the intermediats temperature
range, such as silver-bsarirng tetrahedrits and gslena, are predominent.
The presence of fluorits, and uranifercus hematite and limonite in
gsamples from the Mountain View property is notewcrthy. Therefore, the
occurrsnce of the iron oxides on other propertiss should be sought,
as in some cases they may possibly bs of hydrothermal origin, and thus
be a valuable guide in further prospecting,

In general it is believed that the best uranium possibilities of
the Hyder area follow the distribution of its other mineral deposits,
Thus, prospecting for uranium, as well as for ores of other metals, is
probably most favorable in the vicinity of the Texas Creek granodiorite-
Hazelton group contaect, although the low-grade deposits, conteining |
sulphides and hematite, genetically related to the Hyder quartz monzonite
end Boundary grancdiorits should also be checked for radicectivity,
Theses leater deﬁosits are exemplified by the quartz veins and disseminated
deposits on Bear River Ridge north of Hyder and sast of *he Mountain
View property, and on the Ebb Tide group (mo. 3, fig. 4) on the Portland
Cenal sbout 3 miles south of Hyder,

Another favorable indication for uranium in the eastarn border telt

is the occurrence of a jasper-barite gangue with rich silver ores in the
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Kitsault River district of British Columbia approximately 30 miles south-

east of Hyder,
Csntral Coast Rangs batholith

The Upper Jurassic or Lower Cretaceous central Coast Rangs batholith
with included Paleozoic and sarly Mesozoic metamorphic rocks straddles
the internetion~l boundary in the latitude of southeastern Alaska
(fig.. 4). . Buddington {Buddington snd Chapin, 1929, pp. 358-359)
generalizes about the batholith as follows:

"The Coast Renge batholith in southeastern Alaska
end the adjoining part of Brit¢ish Columbia consists
essentlally of granciinrite, quertz monzonite, and
quartz diorits, with a 1little assoclated diorite and
more basic rocks and included belts of schist and injection
gneiss, Tew mineral deposits hsve been discovered
within the core of the batholith, In the past this
has been ascribed to an actual scarcity of metallization
there; but 1t is now recognized that the sxcesding
ruggedness of the country and its inaccessibility, with
consequent slight prospecting, may also be a contributing
factor, Mineral deposits of economic importance occur
in the belts of metamorphic rocks inclosed within tha
bathollth, ... end there is no doubt that others will
bs found, but it will probebly still be found to hold
true that mineral depcsits of commercial value ers
relatively sparse within the Coast Range batholith,"

Bxamination of all availabls data alsc leads to the conclusion
that the minersl dsposits in the core of the Coast Range batholith
are sparse, Lode deposits are known only on the Portland Canal,
on the Chikemin, Unuk, Whiting end Taku Rivers, 2nd in the area
between the Chilkat and Chilkoot Rivaers (fig, 4).’

On Portland Cansl about 1y miles southwest of Hyder is the

Commonweslth group of prospects (mo. 4, fig, 4) which, for the most part,




57 —FOR-OFFICTALUST—ONET

are contact metamorphic deposits of pyrrhotite, molybdenite, sphalerits
and chalcopyrite in a2 garnet~quartz-epidote gangue. |

On Chickamin River an &~foot quartz vein containing pyrite and
molybdenite occurs about four miles upstream from the Behm Canel
(no. 5, fig, 4). At the foot of Chickamin Glacier quartz veins from
2 inches to about llfoo% thick contain much pyrite and smsll amounts
of pyrrhotite, chalcopyrite and galena (no, 6, fig. 4).

In addition to the depcsits on Portland Canal and Chickamin River,
Buddington (Buddington and Chapin, 1929, p. 381) mentions that quartz
fissure veins with hematite or mertite and pyrite are associated with
quartz monzonite in the general area between the Portiand Canal and
Chickamin River (fig. 4).

Pyrite, pyrrhotite and chalcopyrite occur in a 2-foot veln on the
Unuk River about 1 mile below the international boundery (mo. 7, fig. 4).

At the Whiting River prospect (no. 8, fig, 4) a metallized quartz
fissure vein occurs in a merble belt surrounded by quartz diorite, The
metallic minerals in the veins are arsenopyrite, pyrite, galene,
sphalerite and chalcopyrite., Arsenopyrite is predominent. High assays
for becth silver and gold have been obtained from selected samples and
moderate 2ssays are common,

Considerable quantities of sphalerite with pyrrhotite and minor amounts
of pyrite, galena and chalcopyrite are reported on tre Teku River about
1 mile from the international boundary (no., 9, fig, 4). The ore, however,

gives only low assays for gold and silver,
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Native gold, bornite, pyrite and hematite are reported in quartz
veins at the northern end of the central Coast Range betholith in
the ares betwesn the Chilkat and Chilkoct Rivers (mo., 10, fig. 4).

Uranium possibilities. -~ In 1948 two rumors of ursnium finds in

the area of the Coast Range bathclith were received by the,Geoloéical
Survey. One of these rumors placed the deposit on the Whiting Rivers
the other, on the mainlsnd esst of Petersoburg, No additional information
or samples were obtainable with the consequence that nelther were
verified, Wacker {Mining Truth, 1932) reported & deposit of wanium
on Martin Arm of the Boca de Quadra Inlet east of Ketchikan {(no., 11,
fig. 4). In 1949 a member of the Territorial Department of Mines mede
en unsuccessful attempt to locate this deposit (Fowler, 1949) with
directions from Wacker, Howaver, Wacker subsequently cleimed that the
search was not conducted at the carrect locality, Wacker has no
samples available for examination,

The possibilities for the accurrence of uranium in the central
Coast Renge batholith eppesr to be very slim, as most of the deposits
gpparently are either of the ccntact metamorphic or high temperature |
vein types, The Whiting River prospect mey be similar to some of the
propertises east of the Coast Range batholith in the Hazelton district
of British Columbia, where uraninite is assoclated with high~grade
gold~arsencpyrite ores (Lang, 1950, p. 13). The fact that uranium has
been found in sssocciation with molybdenite, at the Mountain View
property in the Hyder srea and at 2 number of properties in British

Columbia (Lang, 1550, p. 1k4),would appeer to warrant the checking of

FOR OFEICTIAL UST ONILY




59 E0R OFFICTAL USE ONLY

the known molybdenite occurrences in Alaska, As seen above, molybdenits
occurs in two lode deposits in the core of the Coast Range betholith,
viz., those on ths Portland Canal and on the Chickeamin River,

With regard to the possibili¢y of uranium in the Boca de Quedra
area, &s reported by Wacker, the geological conditions there are not
unfavorable for mineral depcsits in general, According to Buddington
and Chepin (1929, pl., 1) the Coast Range batholith in the area of
Beca de Quadra includes e be=lt of metamorphosed sedimentary rocks. The
conditions therefore are similar to other locelities in the core of

the batholith where known mineral deposits heve been found,
Western border belt

The western border belt of the Coast Range batholith in southeastern
Alaska extends from the western contact of the mein batholith westward
to a line through Clarence Strait, Kupreanof Island, Admiralty Island,
and the meinland peninsula between Glacier Bay and Lynn Cenal. {fig..

u). . This belt consists mainly of metamorphic rocks, probably

¢i Peleozoic and early Mssozoic aga; somewhat less metamorphosad
Mesozoic sedimentary and volcanic recks: and intrusive rocks subsidiary
to the main Coast Range batholith,

The distributicn of the mor. signiificant minerals in the major lode
deposi’ 3 of the western border belt is shown in tabls 4, These dsposits
(fig. 4) are of hydrothermal origin and include fissure veins, breccia

veins, replacement veins, shesr zone deposits, stringsr lodes and

stockwoerks, Contact metamorphism may elso have been a contributing factor,
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particulerly in the vicinity of the lzrger intrusive messes,

Uranium possibilities., —— The mineral assemblages of certain of

the mineral deposits of thé western border bel:t ' see table ) suggest
the presence of uranium in that they ccntein fluorite, hematite, native
silver, tetrshedrite, bismuth, cobalt and nickel. The following
deposits would thus eﬁpear to warren* the first ettenticns of the
uranium prospector,
1) The bismuth- and silver-bearing galene-tetrshedrite ores on
Annette Island (mo. 13, fiz., Y4),
2) The hematitically altered copper ores on Gravina Island in
the vicinity of Dsil Head {mo, 1Y, fig, 4).

1/

3) The bismuth-besring gold quertz veins near Ketchikan™=' and on
Helm Bay (nos. 19 and 21, fig. 4),

4) The complex silver-lead-zinc deposits containing native
silver and fluorite on ths mainland eest of Wrangell
(no, 22, fig., u).

5). The arsenopyrite-pyrite cres on Thomes Bay {no, 28, fig, L),

6) The copper deposit ccntalring native silver at Peint Astlsy on

Holkhzm Bay (mo. 33, fig. 4).

17 In 1949 West and Benson (in preparation -b) made 2 hesty search
neexr Ketchikan in an attempt tc locate the old workings cn the
Yismuth-beering gold-quartz veln of the Heasdley cleim., The
sesrch was unsuccessful vecause of dense vegetation., Radiomeiric
tests on the dumps of several old ;—ospects in the general vicinity
of the repcrted locations of the Hoadley prospects wers negative,

AT - AT S
=
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A semple of carnotite, assccilated with slate and coal, has recently
teen submitted to Ketchikan Assay Office of the Territorial Dspsrtment
of Mines, According to reports it is from an unrecorded coal location
on the north side of the Cleveland Peninsula. Buddington (Buddington
and Chapin, 1929, p. 263) reports the cccurrence of Tertiary clastic
rocke on Union Bay on the north side of %he peninsula which presumatliy
could be ccal-bearing,

The mineral dsposites in the northern sector of the western berder
belt, particulerly those of the Juneau gold belt and on Admiralty
Island, do not appear to be faverable for the occurrence of ursnium.
The sulphide content of these depcsits is almost invariably low,
and there is very little indication of the hematitic elteration, which
1s frequently fcund tc accompeny certein types of high-grade uranium
ore, Further, the fect that these narthern sector deposits have been
devalcoped to a greater degree than those in the southern sector of ths
telt also reduces the pcssibilities for ursnium therein, as even small
amounts of radioczctive minerals would have Leen long since recogznized
on the amalgemating or concantrating tables in the mills of such well
known minss es the Alsska-Juneeu end Treadwell, Two ssmples representa-
tive of the mill concentrates and tailings of the Alasks—Junesu mine
fer 1943 both contain less then 0,002 percent equivalent uranium,

The conclusion that the northern sector of the western border
belt is unfavorable for the occurrence of uranium is supportsd by the
negetive rssults of short rediometric reconnaissence in the Juneau

area snd at Funter Bay (West and Benson, in preparstion -b),
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Western satellitic intrusive belt

The western satellitic intrusive belt of the Goést Range batholith
lies west of the western border belt described above (fig..l).

Its main geographic elements are Princs of Wales, Kuiu, Baranof, ana
Chichagof Islands, and the part of the mainland in the vicinity of
Glacier Bay, The geology of this belt is gaﬁerally similar to that

of the western border belt. Intrusive rocks, however, appeer to occupy
a less dominent position in aresl distribution. Metamorphism of the
sedimentary and volcsnic rocks is not as pronounced &s in the belts

to the east, except neer the intrusive rocks, These differences
between the wasfarn satellitic intrusive belt and the mors easterly
belts are probably due to the westward plunge of the main Coast Range
tmtholith beneath the intruded older rocks,

The distribution of the more significant minerals in the major
lode deposits of the-western satellitic intrusive belt of the Coast
Range batholith is shown in table 5. The locations of these deposits
are plottsd on figure .

The most highly developed deposits of this belt are the copper ores
of Xassan Bay (no. 59, fig. 1), Kasaan Peninsula (no; 60) and the Copper
Mountain area (no. 68) on Princo-oleales fsland, and the gold—bearing.
veins of the Klag Bay~-Kimshan Cove areé (no. 88) on Chichagof Island.
The remaining deposit;, with & few exceptions, are but little developed

prospects,
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The typss of deposits in the western satellitic intrusive belt
include: high temperaturs vein and contact deposits; impregnated or
velned shear zones; quartz fissure and breccia veins; mineralized
dikes; and deposits probably derived by magmatic ssgregation, All of
these types, except the possible magmetic segragates, are of hydro-
thermal origin,'and with few exceptions were formed during tﬁa
intrusion of thé batholiths and stocks subsidiary to the main Coast
Range batholith, A few of the deposiis, notably the barite and zine
on Kuiu Island (nos, 80 and 81, fig. }), end ths fluorite on Zarembo
Island (no. 24) in the western border belt, occur in Tertiary rocks,
and hence must have formed later than those deposits relatsd to the late
Mesozoic intrusives,

Uranium possibilities. ~— Two moderately radioactive samples, both

possibly from frinco of Weles Islend, have been found by the radio-

metric scanning of material available 4in the collsctions of the Territorial
Department of Mines and the Geological Survey., One of the samples may
have been collected in the course of the Survey's investigation ef the
chalcepyrite-magnetite ores of Xasaza Penimsula in 1943-y4. It contaias
spproximately 0,1 percent oF, in part due to allanite and in part te one )
of the cepper ursnites, ’robably-xﬂtatorbornit;. The other sample,

found in the qca:niﬁg of rock collections by thc'Qorritorial D;partncnt

of Mines in'itl Xotchilman Assay 6fficc, contains 0,05 percent ‘U3°s'

‘as determined by the Atomic ¥nergy Commission (N. Y. Lab. no. Y406K),

vhe descride the sample as: "ene hand specimen of altcr.d'iron-stainod

siliegous rock with voinloeﬁbof calcite, pyrite, mmd & dark red mineral,
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possibly hemstite®, Although the source of this semple is not known, its
genefal appearancs suggests @ similarity to rocks in the vicinity of
Niblack Anchorege or Dolomi on Prince of Wsles Island, Portions of this
sample seen by members of the Survey have & distinct "jaspery" appearance.
Samples of jsspery rock, recently submitted to the Ketchikan Assay
Office, and also thought to be from Prince of Wsles Island, contain from
about 0.01 to 0,2 percent equivelent uranium,
The search for & reported occurrsnce of radioactive ore in the
vicinity of Chichagof (Klag Bey-Kimshan Cove aree, no, 88, fig, L
was unsuccessful (West and Benson, in preperation ~b), Radiometric
tests of a variety of materials from meny of the mines at Chichagof
were negative, Colby's report (Colby, 1942, p, 175) of radium in the
waters of Goddard Hot Springs appesrs to be unfounded (West and Bsnson,
in preperation -b), Field radiomstric tests on rocks in the vicinity
of the hot spring= were also negative,
The mineral assemblages in 17 deposits (table 5) in the western
satellitic intrusive belt suggest the presence of uranium, These
mineral deposits, located by number on figure L, are:
1) Hematitically sltered copper deposits in the vicinity of
Niblack Anchorage (no. 45); the possible similarity of the
Jaspery radicactive meterial, mentioned above, to the dascriptions
of the ore material at Niblack Anchorage end at Dall Heeq on

Gravina Island (no, 1l4) should be noted:




2)

3)

L)
5)

6)

7)

8)

9)
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Gold~bsering breccia veins near Dolomi (no. 48)many of which
contain tetrahedrite and pyrite as the dominent sulphides;
Gold quartz veins at Kitkun Bay (no. 50) some of which contain
8 black (manganese?) mineral, and with which are associated
impregnated zones containing hematite, magnetite and chelco-
pyrite; ' b

Silver-lead-zinc veins nesr Dora Bay (no, 51):

Silver-lead deposits on the South Arm of Cholmondeley Sound
(no. 53) which are quartz fissure veins containing argentiferous
galena as the predominent ore mineral in a gengue of quartsz,
siderite and calcite:

Tetrehedrite-besring gold veins on the Dolly Varden group of
claims at the head of Twelvemile Arm (no, 56):

Vein gold deposits nesr Hollis on Twelvemils Arm (no. 57)

in which pyrite is the predominent sulphide, and in one of
which is a soft, black, supposedly sulphantimonide or bismuth
mineral;

Gold quartz veins neer Granite Mountsin on Twelvemile Arm

{no, 58) which contain several of the more common sulphides,
are deeply stained to a red-brown color, and contain quartz
and calcite with some siderite 28 the gangue minerals:
Copper-palladium lode mine at the head of Kasaen Bay (no. 53)
in which copper sﬁlphides, chiefly bornite, are disseminated
in a basic igneous rock; a hematiticelly altered zone about

20 feet wide off the 200-foot level was discovered by diamond

drilling in 1943-LY;




10)

11)

12)

13)

14)
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Chalcopyrite-megnetite ores of Kasaan Peninsula (no. 60) which
ere thought tc be of contsct origin: hematite and molybdenite
are found in many of these deposits, and fluorite has been
reported in cne prospect; the radicactive ssmple containing
allanite and one of the copper uranites, mentionsed above, may
be from one of these mines:
Tetrahedrite-beeri ng silver-lead quartz fissure veins on XKasasn
Mountain, Kasaan Peninsula (no, 61);
Copper-iron deposits in the Copper Mountain eres (no. 68) which
ere similar in origin and composition to thecse on Kasaen
Peninsula;
Molybdenite lcde at Shaksn (no. 71) which contains——-in
addition to molybdenite-——chelcopyrite, pyrite, pyrrhotite,
sphaleri te, hematite end limenite; with regard tc the area
in the vicinity of thes Shakan ignesus stock from which the
molybdenite deposit was probebly derived, Buddington
(Buddington end Chapin, 1923, p. 367) states:

¥, ..the belt...desserves further prospecting.

The Shaken stock is highly differentiated;

evidences of metallization in it or in its

vicinity were noted ir several plsces snd

include arsenopyrite veinlets, galena, and

speculsrite in local contact metemorphic

pocksts, the molybdenite lode 2t Shakan,

end gold-bearing quartz veins., The country

rock alsoc is in psrt favorable for the forma-

tion of contact copper deposits,"

Silver-beering tetrahedrite-chalcopyrite veins on Mount

Vasta, Dall Island (no. 73)s
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15) Argentifsrous gaiona@dsposits'bn.Sea Otter Harbor, Dall
Island {no. 75);

16) Molybdenite deposit on Baker Island (no, 75);

17) Silver-bearing galena-tetrahedrite orses neer Bgg Harbor
on Coronation Island (no, 7§).

Except for the gold-bearing veins near Pinta Bay end Lisiasnski
Inlet (nos. 90 and 91) on Chichagof Island and a few prospects in the
Glacisr Bay district (no. 97), the northern part of the western
satellitic intrusive belt does not appear to te favorable for the
occurrence of high-grade uranium deposits, At the deposits near Pinta
Bay (no. 90) and Lisianski Inlet (no., 91) arsenopyrite is the predominent
sulphide with subordinate pyrite, chalcopyrite and sphalerite. Tetra=-
hedrits and scheelite also are found in the veins nesr Lisianski Inlet,
Argentiferous sulphides (chslcopyrite, pyrits and tetrehedrite) occur
in pods along mineralized dikes on Willoughby Island in the Glacier Bay

district (no. 97).

Alasks Railroad-Ilismna region

The principal mineralized areas in the Alaske Railroad-Iliamns
region are situated slong the flanks and foot hills of the Alasks Range
and in the peiipneral area of the Talkeetna Mountains, Although gold
production far exceeds that of any other metal in dollar value, ores
of lead, silver, zinc, copper, and antimony heve been pfoduced in

commercial quantity in the past. Only gold is being mined at present.
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Uranium minerals are known to occur only in thé Willow Creek and
Yentna minin,~ districts., In the Willow Cresk gold lode-mining district
(ne, 13,fig. %), 50 miles northeest of Anchorage, & few pegmetits
dikes were found to contein very minor amounts of radioective minerals,
Uraninite and seversl thorium minerals heve been identified, but no
significant concentrations of the radiocactive materisl have been found
(M&xham, 195CasMcvhar and Nel<on, in preparation -b). In the Yentna
mining district (mo, 10,fig. & , ureninite has been identified in the
gold-bearing plecer gravels of Ceche and FPeters Creek, but the concen-
tration of radiosctive material in the gravel 1s too low to werrent
its recovery as a by-product of gold mining (Robinson, Wedow and Lyons,
1946).

In 1918 & construction worker on the Alaske Railrocad submitted
a sample of carnotite to the Fairbanks Assay Office. The essayist
appended a nota to the report on the cernotite expressing some doubt
oﬁ his part that the sample actuelly ceme from Alaska, Letters from
the assay office to the worker requesting additional information on
the locality were~una$:wered sand the worker died in 1921, Sub8equent
efforts to obtain,info;mation from his acquaintances were unsuccessful.

In view of the possibility that the ore might have been found in
the vicinity of the railroed, a rediometric traverss of the rallroad
right-of-way betw;en Seward and Feirbanks was made in June 1950. No
radicactivity-of significence was detected (Moxhem and Wast, in prepars-

tion),




N

69 FOROFF IS I AL~HST-EN T

Alasks Range

Kantishna district, -— The Kantishna district fig, 5)
includes the north slepe and foot hills of the Aleska fﬁgee, within the
drainage of the upper Kantishna River,

From the foot hills southwerd to the crest of the mountains parsllel
belts 6f metamorphosed sediments end interbedded volcanics renging
from pre-Cembrien to Devonisn are exposed. These units have been intruded
by igneous rocks ranging from small dikes and sills to bodies of
batholithic proportions, most of which are of Mesozoic sge.

The lode deposits of the Kantishna district may be divided into
four grcupg-—-leaa—silver-zinc, antimony, copper,and gold

Lead~silver-zinc deposits have been found chiefly in the Kantishnae
Hills and on Mt, REielson, The more important mines in the Kantishna
Hills ere located in the headwater basin of Moose Qreék. ~Metalliferous
quartz veins have been emplaced along shea% zones in pre~Gembriaﬁ schist,
Gelena, pyrergyrite, tetréhedrite, and gold-bearing sphalasrite are most
abundant ors minerals, with lesser smounts of arsenopyrite, pyrite,
marcasite, melanterite, free sulphur, schaelite, and scorodite. Soge
of the veins are heavily stsined with iron oxides. Considerabls
development work has taken place, chiefly in the area between Friday
and Eureka Creeks, where an estimated 1,500 tons of high-grade lead-
silver ore hes bteer shi-ped to +he smelter(no., 1, fig. 5).

Mt. Bielson (mo. 2, fig, 5) is composed primerily of granodicrite

which has intruded Devonlan aergillite, limestone, slate, and schist,




Solutions emanating from the intrusive mass have replaced calcarecus
beds in an irregular zone about U4 miles in length slong the north side
of the granodiorite., Sphalerite, gelena, chalcopyritse, malachite, snd
azurite, listed in order decreasing abundance, are the ore minerals
definitely identified., Silver is carried in solid solution by the
galena and sphalerite, Tetrahsedrite has been reported from several
prospects but never has been identified definitely. In most places
the ore consists of bands of epidots minerals snd sulphides, up to

an inch in thicknass, ssparsted by barren zones, Developﬁent work
consists only of trenches and pits, No ore has been shipped from this
area (Reed, 1933),

Reports of significant quentities of silver in fhe Mt, Bielson
ores would suggest that this area might well be investigated, I is
accessible to the Alaska Raellroad by the McKinley Par. Road and could be
readily included in the investigation of the Kentishna Hills, a shori
disbance to the northwest; )

Antimony lodes are found chiefly in the eastern portios of the
Kantishna Hills in the headward basin of the Toklat River 20 3, fig, 5).

The Kantishna Hill® have been eroded from the pre-Cambrian Birch
Creek schist which has been warped into broad, open folds striking and
plunging in 2 noréheasterly direction., Stibnite is found in veins and
lenses in a shear zone in the schist, The low grads ore bodies consist
of disseminated ore in quartz veins, where a high-grade ore is found in
lenses and kidneys of the pure mineral, Minor amounts of pyrite,

arsencpyrite and oxides of antimony are also associated with the stibnite,
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Development work hés been most extensive at the Stampede Mins, 2%
miles above the mouth of Stampede Cresk (White, 1942). Abou% 68 tons of
concentrates wers shipped to the smeltsr in 1948,

Other antimony prospects have been located in adjacent parts of
the Kentishna Hills, but no development has taken place,

‘Several deposits of ssibnite, reported to occur as thin veinlets
end lenses in a decomposed sandy stratum (Moffit, 1933, p. 314),
have 5-~1 “ound near the head of Slippery Cresk, south of McKinley
Fork (no, Y4, fig, 5. The country rocks are dark, banded shales,
siliceou ceds, and 1§terbeddsd lava flows, cut by acid dikes,

In a feﬁ copper prospects,in the'headwaters of Slippery and Iron
Creeks (Moffit, 1933, pé. 319-324), solutions from intrusive granitic
rocks have mineralizsed sheared, brecciated metamorphosed sedimentary
rocks, The primary copper mineral is chalcoPyrite.‘ Sphalerite and
secondary copper carbonates are present in most of the prospects,
 Minor amounts of native copper, cuprite, and mangesnese are also reported,
Hemetite was found at one prospect and iron-staining is reported to be
noticeable at tha others, Nesr the head of the west fork of Slippery
Creek, cinnabar snd native mercury were found with iron and copper
sulfides and various oxidation products, particularly hematite
(Moffit, 1933, p. 321),

The chief area of gold mineralization in the Kantishna Hills is
the ridge betwesn Glen and Sprucs Creeks, Ths gld is in quartz
veins éuiting the Birch Creek schist, Many of these veins also contain

minor amounts of zinc, lead, and iron sulphides (Moffit, 1933, pp. 333-33Y).
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and Bldorado Creek, The laies occur zs fissure veins, disseminated
deposits and mineralized sheer zones ir both the metamorphosed sedi-
mentary rccks and the intrusive diorite (Ross, 1933b; Tuck, 1938),
None of the prospects heve tesn developed to the produgtion stage,

Chulitna district, — The Jhalitna district ‘includes the upper

besin of the Chulitne River (mo, 8, fig, 5;. Bedrock includess
Devonian(?) to Triassic metz:l:iphosed sedimentary rocks end inter-
beddei vcolcenics intruded by Tertisry(?) acidic bosses, dikes and
sills, and Focena(?) ccsl~besring sediments,

Lode deposits in this district sre generally valued for their
gol& content, although a few contein up to 10 percent copper in
small quentities,

The mineralized arez is ebout 2 miles wide and extends from
Costello Creek to Long Creek, and appeers agein on Ohio Creek, 7
miles ferther eouthwsst (Cepps, 1919b; Ross, 1932a),

Sulphides are irregulerly distrituted and seldcm exceed 50 pearcent
ef thz 153e nstier, Arvsencpyrite iz the most abundant ore mineral,
Chzlcepyrite, galena, =nc sphalerite alsc are found et nearly every
prospect, although, with two possitle exceptions, they dc not occur
in commercial quentities,

The Ready Cash claim on Ohio Creek (no,.8, fig. B5) .. 7
contains more silver, galena and sphalerite than most of the other
claims, Small quantities of argentite and a silver tellurids

are thought to be the source of the larger amount of silver (Ross,

1933a, pp. 318-320).
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The Gol“en Zone Mine, located at tha head of Bryn Mawr Creek
no, 8, fig, 5 1is the only propsrty in the district which has been
actvively developed, Gold-bearing arsencpyrite, pyrite snd minor amounts
of sphelerite, chalcopyrite, galena, malachite, and stibnite(?) occur
glong a shear zone in a small quartz-diorite stock intruded into
metemorphosed sedimentary rocks (Ross, 19332, pp. 321-325),

A gold prospect and an antimony prospect have been staked on
Antimony Creek, & short distance sast of the railrcad, 3Both are
associated with intrusives which cut a series of metemorphosed argillites
aﬁd graywackes (Capps, 1919b, p. 223), (no. 9, fig. H).

Yentna district. -~ The Tenina district includes the »res drained

ty the Yenina River and its nor thern tributaries (fig. 5). . . Bed-
rock in the district is predominantiy Mesozolc slate and greywecks over-
lain in places by Tertiary coal measures, Mesozolc granitic iantrusive
masses and assoclated dlkes cut the Mesozolic sedimentary rocks in many
lceslities,

No metslliferous deposits are known to occur in the Yentne district
other than & few gold-quartz veins which havs 5een found in the basin
of Cachs Crsek., The bedrock source of the placer gold is belisved
tc be the quartz veins which cut the Mesozolc graywacke and slats in ths
vicinity of grenitic intrusives (Capps, 1913), Cassiterite and
platinum alsc occur in the placers of the district (Mertie, 1919),

An investigation of an occurrence of radioactive minerals in
g0ld placer deposits in the Cacha Cresek-upper Peters Creck area was

mede in 1945 (Robinson, Wedow and Lyons, 1946) and disclosed that
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deposits on both creeks contein small amounts of ursninite(?) in addition
to slightly radioesctive accessory minerals, The concentration of redio-
active materisl wes found to be insufficient to constituts a fessible
source of supply and no search for a possible bedrock source of the
uraninite(?) was mede.{no, 10, fig. 5).

A

Iliamna Lake~Laks Clark afea. ~~ The Iliamna Lake-lake Clark area

arbiterily includss the portions of the Aleska and Aleutian Ranges and
adjacent territ-ry in the general vicinity of the above mentioned lakss
{fig, 6). . . The bedrock includes Paleozoic gneiss, schist and
:imesione anu somewhat less metamorphosed Mesozoic sedimentery rocks,
ell of which have been intrudsd ﬁy &8 granitic batholithie,

The majority of lode deposits in this area are velued for their
copper and gold content, although silver and iron also occur in signifi-
cant quantities, |

Three properties, the Dutton, Duryea and Durand claims are locatsed
several miles southeast of Pile Bay (Cappe, 1935, pp. 91-94). The
Dutton and Duryea lodes are along the contect between a metemorphosed
Triessic limestone and an older greenstone, both of which he-—- haer
intrud+d by small andesite dikes. The Dutton ore body (location I,
fig. 6) is a zone 200 feet wide, locsted chiefly in the limestone., -ae
ore consists of chalcopyrite and pyrite witZ very minor ~mounts of
molybdenits. The Duryea cleims (location 2, figurs. 6) ares about 2
miles south of the Dution prospect s:. contain fisturs deposits of
silver-bearing galena and sphalerite in the limestone, Small nodules

and messes of black menganiferous iron oxide have besn found locally
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at the surface, Assays are reported to go as high as 196 ocunces of silver,
$20 gold, 35 to 50 percent lead and 15 to 20 percent zinc per ton,

The Durand claims (location 3, figure.6) are situsted about 2 miles
northeast of the Dutton ana Duryea cl:ims on & shear zone in the green-
stcne, with chalcopyrite, pyrite, and copper carbonates being reported,
No production has teken place 2t any of these properties although con-
sidsrable development work has been done,

Two copper prosﬁects have been located nesr the shores of Iliamna
Lake, Thse Millet property {lecation Y4, figure.6) .s located 22 miles
west of Illefna village., The miueralized zone .5 along & limestone-
diabass contact end i1s from 22 to 42 feet wide for 3,500 feet along
the strike. Chalcoéyrite, pyrite and copper carbonates are thas chief
ore minerals, Several trenches and shafts have been put down but
no production has taken place (Cspps, 1935, p. 92V, )

At ths Knutson prospect (locatien 5, figure 7) , 2 miles esst of
the entrance of Knutson Bey, a 3~ to &-foot quartz vein cuts the
granite wall rock, The vein 1s reported to be slightly snd irregulsrly
mineralized with co?per and gold (Martin and Katz, 1912, p. 123).

Several metelliferous deposits cccur in tie general vicinity of
Lske Clafk, including & silver-lsesd, a copper and two molybdenum
prospects,

The Thompson silver-lead prospect (lrcation , figure 6) is
located on a tributery of the Kijik River, 7 miles northwest of Kijik.
(Moxkem and Nelscn, in preparetion -a), Arsenopyrite, galena, chalco-

pyrite, and pyrite in a gesngue of celcite and rhodecchrosite have been
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deposited in a shesr zone in the grenite wall rock, Very little develop-
ment work has been done, Thompson, the owner of the prospect, has also
located moiybdenite, apparently &l so in the granite., The site has not
been visited by any Geological Survey varti-s, .

On Kasna Creek (location 7, figure.6) east of Leke Clark limestone
country rock has been rep.aced by sever.. parallel mineralized zones,
The predominent ore minerals are specular hematite and chelcopyrite
with & very small emcunt of copper carbonaies (Gapps, 1935, p. 92).
Develcopment work is now being carried out to determine the. extent and
tenor of the ore body,

A molybdenum deposit has been reported 10 miles northesst of the
north end of Leke Clark, on the upper Kijik River. Only fragmentery
‘reports are avalletle and indicate thet the molybdenum occurs in a
pegmatite cutting the granite country rock, No development work has
been done (Smith, 1917, p, 153).

The McNeil copper prospect (lccasion 8, figure. 6) is located
near the mouth of Orevice Cresk, a triuvu:niy of faiat River. Ore
occurs in pockets in metamorphosed limestone in close proximity to
acid intrusives, ich chalcopyrite ore has bsen reported and assays
also shew significant silver. The prospect is about 17 miles from
the tldewater and was accessible in former years by trail and wagon
road, now overgrown with brush, About 10 tons of ore have been shipped
to the Tacoma smelter (Mather, 1925, p. 173).

All/of the gining properties in the Iliamna laks-Lake Clark arsa

described above, except the Durand, Knutson and molybdenite prospects
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were investigated by the Geological Survey in 1949 for possible radio-
active ores, Nothing of economic interest was found (Moxhem and Nelson,

in preparation -a).

Talkeetna Mountains

Chulftna district. -— & portion of the Chulitna district is included

in the northwestsrn Talkeetna Mountains in the vicinity of the southward
bend of the Susitna River, Several lode deposits are known in thils seres,
the most important 6f which is the Mint Mins, a ruby-silver prospect
locat~d on Pcriage Creek 9 miles east of Chulitna Station
no, 1l,fig. 5).

At this site, a seriass of slates hsve besn intensly brecciated
and silicified by the intrusion of andesite dikes, Qusertz and
sulphides, including pyrargyrite, miargyrite, arsenopyrite, chalcopyrites,
galena, and tetrahedrits, have been deposited in the brecciated zones,
A 140 pound selected sample assayed about 118 ounces of silver per ton,
Insufficient development work has been done to determine the size or
tenor of the ore body {Capps and Short, 1926),

Three leed-silver cleims have been staked in the velley of Portage
Creek but no development work ccnsequence has *“aken place and little
is known of the mineral constituents {(Waring , ms.),

Talkeetna district, -~ The Talkeetna district embraces roughly

the ares drained by the Talkeetna River (fig, 5).
A grancdlorite batholith of Mesozilc age forms tiie core of the

Talkeetna Mounteins, In this district the batholith has intruded
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andesite flows of unknown age and Triaesic sedimentary rccks, pre-
dominantly limestone, slate, and argillite..

Claims on several copper lodes have been staked in the basin of
Iron Creek, abtcut 30 miles above its mcuth (ne, 12, fig. 5), The
prospects occur as vein fillings along shear zones in amygdaloidal
lava flows, Many of the ore bodles show abundant ccpper carbonates
and bornite in a shallow oxidized zone. The primary metallic minerals
are pyrite, chalcopyrite, arsenopyrite, specular hematite and a little
gold (Cepps, 1919a), None of the prospects have been developed to the
production stage,

On the tasis of the considerable amcunt of hematite reported at
nearly all of the Iron Creek prospects, it would be advisable to check
these dsposits for radloactivity.

Matanuska and Wasilla districts, —- The western part of the

Matanuska district and the eastern part of the Wasilla district are
known as the Willow Creek mining district (mo. 13, fig., 5). This
district lies on the southwest flank cf the Talkeetna Mounteins where a
grenodicrits batholith is ir contact on the south with the pre-Cambrian
Birch Creek schist and Tertiary sedimentary units,

The district 1s notable for gold production, having been the second
moest productive lode district in Alaska bsfore World War II,

The gecld veins are found along the south periphery of the batholith
and were fcormed by fissure filling and replacement of the wall rock 2long
fractures, Mincr amounts of tetrahedrite, galena, pyrite, sphalerite,
chalcopyrite, and scheelite are asscociated with'the gold, hut only geld

is found commercial quantity {Ray, 1933).
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A copper-bearing pegmaiive has been located &t the head of Purches
Creek "ws..IY, figure 5) . and copper lodes have been staked in the
valleys of Montsna Cresk and Kashwitna River, btut little development
work ha; been carrisd out (Ray, 1933, p. 18L).

A group of clsims have bsen staked on & copper prospsct in 2
én>issic phase of the granodiorite at %hg head of Moose Cres)
no, 15,fig, 5). The ore body is reported to be conspicuous due to =
red gossan, The ¢re minerals are pyrrhotite, pyrite, and chalcopyrite
with minor amounts of sphalerits. Assays show gold, silver, and soms
nickel. No development work has besen done (Qapps, 1340, p. 178).

In 1947 en investigation was mads for radicactivity in arecas adjacent
to the highway; in south-central Alaska (Moxhem, 1950a). All of the
operating gold mines in the Willow Crsek ares wers chacked underground,
end dump material was tested at cther localities, The copper~bearing
pegmnatits «t the head of Purches Creek was investigated and every major
bedrock type was tested, The results of this work failed to disclose
any radicactive material of intsrest, In 1949 & brief sxamination of
the pegmatite dikes of the Wiliow Creek area has shown thet although
some dikes are slightly radioactive due %o very midor smounts of uraninite,

thorite and other thorium-beeri ng minerals dissemihated in the dike

‘material, none sre of economic interest (Moxham and Nelson, in preparation -b),

Uranium possibilities of the Alaske Rsilroad—
Ilismna regicn

Several of the districts of the Alasks Railrodd-Iliamns region

warrant investigstion for uraniferous materials because some of the lods
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deposits contain minersl assemblages suggestive of the presencs of uranium,
These lodas are;
1) High-grade silver-lesd veins in the Xentishna Hills in the
Kantishna district,
2) S8ilver-lead-zinc orss at Mount Eielscn in the Kentishne district,
3) Copper depcsits in mineralized shear end brecciz zones on
Iron and Slippery Creeoks, al s¢ in the Kantishna district,
u) Gold~arsenopyrite juertz veins containing bismuthinite at the
Liverty Bell mine, Nenena district,
5) Complex gold-silver sulphide ores on the West Fork of the
Chulitna River end s silver—pIOSpect on Portage Creek, both
in the Chulitna district,
- 6) Hemetitic copper ores on Iron Creek in the Talkeetns district.
In addition, the occurrence of uraninite(?) with cassiterite in placers
cf the upper Peters Creek drainage besin, Yentna district, also warrants

investigetion,

Lower Yukon-Kuskokwim regicn

Tr~ only cccurrence of uranium in the Lower Yukon-Kuskokwim region
(fig, 7) of Aleske thet might be of some significance is in the Russian
Mountains, a few miles ezst of Aniak, north of the Kuskokwim River, in
the Akiak district. At this locality zeunerite occurs in a copper
deposit in quertz veins cutting granitic reck, Uranium hes also teen
found in contact gold-copper deposits in the MeGrath distriect; in zircon,

an eccessory minersl of monzonite, in the Iditarod district; snd in thorite
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dissemineted in granite in the Ruby district,

The geology of the Lower Yukon-Kuskckwim region is known mostly
on & reconnaissaﬁca scale and the known lode deposits were discovered
incidental to the search fer placer gold which is almost the only
commodity that can be mined sconomically in the ragicn.

The occurrence and distribution of the mineral deposits, other thsen
gold, in tﬁis region are described in the following discussions of the
districts, Brief statements of known radioesctive material are also
included., Where geologic and physiographic similarities permit, districts
have been combined and discussed as a unit,

The mejor portion of the data on the districta of the Lower Yukon-
Kuskokwim region hes been abstrectsd from papers by Brown (1926),

Capps (1935), Zekin (1918), Herrington (1918), Maddren (1915), Mertie
{1937a ; 1938, 1540), Mertie and Herrington (1924}, Moxham (1950b),
Smith (1917), White a2nd Xilleen (1950: in preparetion), end White arnd

Stevens (in preparetion -a; -=b),
Marshsell and Anvik district

Bedrock in the Marshall and Anvik districts (fig, 7) is exposed
slong the right btenk of the Yukon River and in the highlands adjacent
and tc the north of the river., The cldest rocks are Carboniferous
greenstones, and include metamorphosed tuffs, flows, and intercalated
sedimentary rocks, with some altered basic intrusives{?), Ths source
of much of the placer gold in these districts is thought {0 be gold-

bearing quertz veins and stringers that cut the greensione in most of

FOR—CERICHAT-UEE-ONEF
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the placer mining localities, These rocks are overlain by Upper Cretaceous
sedimentary rocks, which are primarily clastic in origin, The igneous
rocks of the districts include late Mesozoic end some early Tertiary
bodies of soda grsnite, quertz diorite, anddiorite, and sndesite end
dacite flows, The intrusive rocks sre thought to be the ultimete
source of the gold-quartz mineralizaticn found in the gresnstone,

Lode deposits occur on the north sice of the Yukon River a faw
miles upetraam ffom Marshall {fig. 7'. A development known as the

Arnold Lode has been opened ca quertz veins and stringers cutting

reenstone country rock, Minsrals that have been found in the veins

1

includes calcite, pyrite, galens, molybdenite, wulfenite, anglesite,
limenite, and free gold, In one vein, chalccpyrite is found in
associstion with much magﬁatite, and iron cxide and copper carbonate
meterial, Antimony mineraliizaticn is reported from the hills south of

the Yuken, nesr the Kuskckwim River,

e d

The few concentretes svalleble from placer mining operations contain
little or nc rediozctive meterisl, No rock samples or lode material

frem the districts have yet been tested for radicactivity.
Iditarod district

In the Iditarod district (fig, 7 Upper Cretacecus clastic
sedimentary rocks have been intruded by Upper Cretaceous(?) basic
ignecus rocks and eerly Tertiary(?) mcnzonite,

Most of the mineralized rock in the district is found near Flat

end is associated with tws small stock-like mecnzonits in¢rusives,
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3tidnite, cinnabar, gold and scheelite occcur in quartz veins in the

monzonite and slong the contact of the monzonite with the Cretaceous
Sedimentary rocks., None of these minersls, however, have been found
in sufficient quantity to be of any economic importence,

An investigetion for radicactive material was conducted in the
vicinity of Flat in 1547 but no depssit of significance was located,
The only radiosctive msterisl found 43 in zircon end other minor
éccessory minersls disseminoted in the monzenite, The zircon contains

epproximetely 0.1l percent ursnium (White end Killeen, in preparation),
Ophir districs

Most of the Ophir district(fig, 7) is underlaln by Upper Cretacecus
end Bocene sedimentary rocks, Srall sress of Tertiary ignecus rocks are
scattered throughout the district and include: basic intrusives renging
in composition from diorite to pyroxenite: andesite and baseliic flows
and assccizted tuffs ;nterbsdded with some sandstone end shals: and

cme granitic rocks, meinly menzonite,

The monzonite intrusive. may Le the source of the placer gold and
the few lode deposits that have bsen found, Thsss lods deposits occur
as scattsred quar{z-siibnite-cinnabar-bearing veins, genarally nsar
the contact of the manzsnits'with the ssdimentary rocks,

Placer concentratss from the gold-mining operations and scme of ths
rocks have been tested for radicactivity with negative results, No
radicactive mineral deposits were found during a brief spot examination

of piacer mining sites on the west slopes of 3ae Cripple Oreek Mouantains
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in the sastern pert of the district (White end Xillsen, 1250).

Egiyuh and Ruby districts

The Ksiyuh end Ruby disiricts are largely uaderlain by a middle
Paleozolc metamorphic rock sequence. In the southern pert of the Ruby
district in the hesdwaters of the Nowitna River is a series of
corglomerate, grit, sendstone and shale of Cretaceocus &snd possibly

Zocene age.

-

Pleis

ot

ocene silt snd grevel is found throughout voth districts,
In the gold producing sress of the Ruby district silt fills some
velleys tc a depth of 50 to 75 fest, Mesozoic(? grenitic rocks
1

occur as smell stock-like mosse *he districts, Zocene(?) scda-

/7]
ke

srealte dlize

7]

in %he vicianity of Pacrmen amd below Ruby on the lefs:
cenk of the Yukon River zre the youngest rocks of ths ares,

Plecer gold Les been the oualy materiel mined prsfitably in the
ziyull #nd Rty alstricts, Cessiterite is abundent in some of the
piacer gravels bui is nsi pfesent ir sufficient amcunit to be of economic

impertence, 3Blsmuth hes bean reporied from the placer gravels at twe

P e

celities in the dlstrict, The lcde source of the gold, tin, and

(8]

A silver-lead prospect is located at the head of Beaver Creek aboul
15 miles souih of Ruby, Tae deposit consiste of highly oxidized galena—
bearing veins cutting quariz-mica schist, btut is mot of sufficient size
to ve of econcmic importance., Another silver-lead lode is reported in

~ b
O mile

)

the Kaiyah Mounteins, atous southr of Galena,

A3 ]
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Badiocactivity studies were mads in the Ruby district in the summer
of 1949 (White and Stevens, in preperation -b). The only radiocactivity
dstected in the district was that of two small granite intrusive masses
located a short distance east of Long {(fig, 7). These rocks contain
epproximately 0,005 percent e¢U. This radicactivity is due to # disseminated
dark green, uranium-bearing thorium silicate minerals, probably
thorite, This mineral contains, besides thorium, & percent uranium,
and minor amounts of cobalt and bismuth., The silver-lead prospect st

the head of Beaver Creek contains no radiosctive material,
Cosna district

The oldsst rocks of the Cosna district (fig, 7) include metamorphic,
sedimentary, and igneous rocks of bothvintrusive and volcanic origin,
-noutly’of Palsozoic age. Overlying these rocks 1s a series of sedi-
mintary and volcanic rocks of late Paleozoic or sarly Mesozoilc age.

There is but little additional geological information on the district
and no information Sn possible mineral deposits,

Ho fadioactivity investigations havs been mads in the district,

and no radioactive mineral deposits have bsen resportad,
Bsthel and Akiak districts

Ths rocks of the Bethel and Akiak districts (fig, 7 include wide-
spread sedimentary and assoclated volcanic rocks ranging in egs from
Mississippian(?) to mid-Tertiary or later. The volcamic rocks includs

@& greenstons formation and the sedimentary rocks include graywacke,

holfal 773
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argiliite, chert and limestone, and their metamorphic squivalents, The
intrusive rocks include a pre-Upper Cretaceous gneiss and igneous rocks
of Tertiary(?) ags. The compositions of the intrusive rocks range from
gabbro and disbase to granite,

Qpartz;cinnabar—stibnite mineralized rock is found throughout the
Georgetown district, northeast of the Akiak district, and extends into
Bethel snd Akiak districts. Smsll amounts of platinum are recovered
from the gold drsdging cperations at Nyac, south ¢f Aniak,

Minor amounts cof copper are reported from scattered localities .
throughout the Bethel and Akiak districts, Tﬁo copper prospects, on
Mission Creek and on Cobalt Creek, are located in the Russian Mountains,
a few miles ﬁorth of the Kuskokwim River and 15 mlles east of Aniak
{fig. 7 . These mountains consist of a qﬁartz monzonite—-granite stock
intruded into Cretaceous sedimentary rocks, The coppsr is found in
quartz veins cutting the granitic rock, The metallic sulphides ars
arsencpyrite, chalcopyrite, and pyrite. Chemical analyses of other
samplae from the area show the pressnce of minor amounts of gold,
sllver and tin,

No fisld investigation for radiocactivity hsas been made at sithar
of the abovs copper localitiss although samples of the oxidized ore
from both locelities have bvesn studlisd ian the lesboratory, A sampls
from the prospsct on Mission Cresk contain minor amounts of zesunerite
(Moxham,1350b), It is possible that & radiometric rsconnsissance in the
Russien Mountains might reveal the presence of significant deposits of

uranium,
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Gaorgetown districs

Most of the bedrock ¢f the Georgetown district (fig, 7 consists
of upper Cretaceous and Bocene saristone, shals, grit, end conglomerats,
with some slete and quartzite,which is locelly intruded by dikes and
small stock-like bodies of granitic and basic intrusive rocks. 4 minor
amount of quartz-cinnabar and quartz-cinnaber-stibnits minerslized
rock occur in zones assoclated with ths granitic or basic dikes in the
sedimentery rocks, Arsenopyrite is locally common,

The few samples and localitiss of thls mineralizstion that have been
testsd with counters were significantly radiocactive, Cassiterite is
pressnt in the placer gravels of Julisn Creek, & west fork of the George
River, a tributary of the Kuskskwim River a% Georgetown., A radiocactivisy
investigation at this locality (Whits and Killeen, 1350) was conducted

with negative results,
McGrath and Tonzcna districts

The rocks in the McGrath and Tonzona districts (fig. 7@ include
2 sequence of pre-Ordovician(?) metamorphosed sedimentary rocks
ocverlain by sedimentery rocks of mid-Paleozoic, Permian, Upper Cretacsous
and Bocens{?) age. The igneous rocks includs lava flows of late
Paleozoic or early Mesozoic age; basalt, andesites, rhyolits flows, and
olivine diabase and gabdbro dixes of Tertiary age; and Tertiary intrusivs
stocks of monzonite and grznitse-—the latter being the source of many

of the mineral deposits that hsve been found in the district,
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Successful gold-mining operations have besn conductad a few miles
west of McGrath. 2t Candle Creek, & tributary nsar the mouth of the
Tekotne River;snd 35 miles northeast of McGrath at the Nixon Fork
mines, on the upper Nixon Fork of the Takotna River, Radiometric
tests of samples from the placer mins on Cendles Creek were negative
(White and Killeen, 1950).

Radiocactivity investigations were conducted in the vicinity of ths
Nixon Fork mines in 1949 (White snd Stevens, in prepsration -s). Both
the placer and lode deposits wars radicactive, The placer radiocactivity
is due primerily to traces of uranium-bearing thoriasnite, ths source of
which could not bs located, Tin- and blsmuth~besring minerals also
occur in the placer gravels; The radicactivity in the lods deposits
1s due to thorium and uranium associsted with gold~copper ores in a
contact zone between limestons and monzonite, The thorium is mainly
in allanite, and minor amounts of uranium sre found in carbonate and
silicate minerals, such &s parssite, vesuvianite end garnet.

Radiometric traverses were made at & gold placer and gold lode
locality on Eagle Creek, a few miles south of the Nixon Fork mines
(White and Stevens, in preparation -a), The heavy minersl concentrates
from the placer gravels were found ¢o Tte appreciable radiocactive, due
$0 minor amounts of thorianite, but no significant radlosctivity was
detected in any of the bedrock exposed in the streem valley, or at the
placer 2and lode mining operations, Tluorits is alssc found in the concen-

trates,
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Goodnews district

The Goodnews district (fig., 7 is the principal producer of platinum
metals in United States territory.

In this district, late Paleozoic(?) sedimentary rocks, in part
metamorphosed and essoclated volcanic rocks have besn intruded by
essentially unminerallized grenitic rocks and ultrsbasic rocks, The
ultrabasic -'nck includes several varities of peridotite and perknite
and is the source of the pletinum mined from nearby placer gravels,
Chemical examination of the ultrabasic rock shows the presence of
chromium, nickel, and copper but none of these elements heve been found
in commercial quantity. Minor amounts of cobalt are associsted with
the platinum metals,

No data is available at this time on radicactivity in the rocks of
the Goodnews district nor have there bsen any reports of radiosctive
mineral deposits, Some concentrates from platinum placer mining operstions

have besn tested and found to be almost non-radioactive.
Tikchik, Nushagak, Mulchatna and Toglak districts

A large area of the Tlikchlk, Nushagek and Mulchatna districts
(fig. 7: is covered by unconsolidated clastics gravel, sand, silt, and
clay, mostly of Pleistocene to Recent aga, but some of which mey be:;ld
as Pliocene or Miocens, Mississippian(?)-Permian end Cretaceous sedi~

mentary rocks are exposed in the highlands around the Tikchik Lakes,

end the hills surrcunding the heads of the Nushagak and Mulchatna Rivers,
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Tertisery granitic rocks intrude the Cretsceocus sedimentary rocks near the
Tikchik Lekss and the upper Mulchatna River, Little is known about the
geology of the Toglsk district,

Virtually no informstion is availsble on the radiocactivity of the

rocks of these districts. Radiometric tests on 2 few placer concentrates

from the districts show no radioactivity,
ranium possibilities of the Lower Yukon-Kuskokwim region

The occurrencs of minor smountses of zeunerite, with an ore contalning
chalcopyrite, arsenopyrite and pyrite in the Russian Mountains suggests
that high-grade uranium ores may be sssociated with the copper minerali-
zetion in this ares,

The gold-galena-molytdenits mineralization in the Marshall district

may also be worthy of investigation,

Upper Tukon region

No significant deposits of urenium have yet been found in the Upper
Yukon region (fiz. 8) of Alaska, Traces of uranium-bearing thorianite
have been found in gold placers of the Fortymile district and the
Wisemen district, #nd traces of a black mineral, probably of ths euxenite-
polycrase sgries,hive been found in gold placsrs of the Tolovana district,
Ellsworthite, eschynite, columbite and monazite occur in the tin placers
in the Hot Springs district. The bsdrock scurces of thess radicactive

minerals, however, have not bsen located,
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The geologic formations occurring in the region include rocks
belong in age to practically all of the systems and many of the epochs
from the pre-Cembrian to Recent. The sedimentary rocks show a wide range
in lithologic composition, from the highly metamorphosed pre-~Cembrisn
rocks to the slightly consolideted sand snd gravel of the Quaternary,
Igneous rocks of both extrusive and intrusive origin form notable
components of the gsologic sequence of rocks exposed in the region,

The minerel deposits thet have been most developed in the Upper
Yukon region are those in which the principal valuable mineral is gold,
and primarily placer gold, but deposits containing other veluable metals
such as tin, tuﬁgsten, antimony , end lead, have been found.

In th~ discussion of the districts of the Upper Tukon region that
follows, none is included for the Melozi, Sheenjek, Black, Kandik,
Preacher, Tukon Flats, Dall, end Goodpaster districts, because little
or nc informetion is svailable on them,

The informetisn used In complling the geolcgicel and mineralogicsl
summeries of the districts of the Upper Tukon region were teken from both
published end unpublished deta c¢f the Geclogicel Survey. The principal
published sources are: Chepin (191L), Zakin (1916), Hill (1933),

Kindle (1908), Maddren {1512, 1913), Mertie (1917, 1925, 1930, 1931,

1933, 1937b), Mertie and Harrington (1924), and Prindle (1913).
Wiseman, Alatna, and Hughes districts

The Wiseman, Alatna snd Hughes districts (fig. 8) include most

of the territory drained by the Xcyukuk River., Very little informetion,

FOR gﬂgv sk ¥t ;H,sq._em
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geological or otherwise, 18 available regsrding the valley of the Koyukuk,
What little is lkmown about the rocks of the districts, indicates thet
the stratigrapnic section includss luocally metamcrpnosed sedimentary
rocks, Pre~Cambrian to mid-Peleczoic and of Cretscecus sge, and intrusivs
rocke of undetermined ages,

Lead, silver, copper and entimony are the only commercisl metels,

“tne

besides gold, that have baen rapcrted from the valley ofpKoyukuk,

However, the cnly minersl deposits profitably mined in tha Koyukuk
River valley sre plecers locsted meinly ing (1) The Indian River-
Hughes ares, in the centrsl part of the Koyukuk valley; {2) The Hogatza
River ares, in the Hughes district; and {3) The upper Koyukuk sres,
which includes that porticn of the Koyukuk velley lying north and north-
ecst of Bettles gnd the country near Wisemen. The larger psxrt of the
piscer produéfion from thne region hes come from the upper Koyukuk aree,
Three zcnes of sulphide minerzlization have been loceted in the upper
Keyukuk valley,

In the Alatna district nesr the Lesadwaters of the Alstna River on
the divide with the Noatak River is a pyritiferous, gcld-tearing zoae
¢f Pre-Canmbrian(?) schist. The zone is € tc 7 miles wids, and the gcld
szems concentrated in 8ix or more heavily mismerzlized beds, renging
in thicknese frem 10 éo 7% feet, wnich also centeln chalccepyrite, bornite,
malachite, and stibnite,

In the Wisemaan district about LO miles above the mouth of John
River, is a sulphide~bearing zcne in the Birch Creek schist. The zne

is seversl miles wide and trends northeast-scuthwest, It ranges from
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iron-steined schist $0 & highly altered, hematitic gossen déposit. The
iron is apparently derived from the decompositicn of sulphides, which are
abundant in the schist,

Also in the Wiseman district, but to the sast of the John River,
Just south of Anuktuvuk Pass, is a sulphide-bsaring zone approximately
2 miles wide, The rocks in the zone are iron-stsained and in places carry
considersble purple hematitic caepping. Most of the stain is apparently
surficial, and 1s derived from the decomposition of the sulphides
disseminated in the rock.

The two minerszlized zones in the Wiseman district are related go
formational boundasries, and bcth trend, in s genersl way, parallel to
the major regional structure,

The cnly development work ever reported on & lode deposit in the
Koyukuk valley is on the Silver King, loczted sbout 23 miles above the
mouth of Michigan Creek, an east tributary of the Wild River, At this
locelity srgentifercus gelena and quertz have been found in seversl
exposures of derk phyilite or slate, but ncne are rich enough to mine,
Galena hes been found in the placer concentratss from seversl of the
¢recks in the upper valley of the Koyukuk and hes been reported in rocks
from variocus localities 1n the valley of the Bettles River snd to the
eest of Wiseman, Silver has been ?epofted in small amcunts from the
Bettles River valley in the>northern part of the upper Koyukuk eres,

Chalcopyrite, malachite, dornite and pyrite cecur with vein quartz
in hillside float and grevel in @ number of the upper tributaries of
the Koyukuk River, Native copper is associated with gold in placers on

the Bettles River,
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Antimony hzs been repcrted in quartz stringers in schist in the
vicinity of Wiseman and in & minerslized zone on the divide betwsen
the Alatns and Ncatak Rivers st the western edge of the Koyukuk valley,

No field investigaticns for radiosctivity have been conducted by
the Geological Survey in the Koyukuk River valley, The few specimens
of mineralized bedrock thst have been tested have proven to be ncn-
radiocactive, as have most of the few sampleas of heavy mineral concen-
tretes evallable from gold placer mining operations. One of the?e
concentrates, however, cnntains approximately 0,03 percent equivslent
uranium and is from the Gecld Bench mina on the South Fork of the Koyukuk
River, about 30 miles south of Wiseman. The radiocsctivity is dus %o
traces of thorisnite, The concentrate consists primarily of magnetite,
hemetite, and garnet, but csrries traces of gslena, chalcopyrite,
¢innsbar, bismuthinite, and casciterite, The bedrcck source of the

minersls is not known (White, in prepsration -c),
Chendalar district

The Chandalar district comprises slmost the sntire drsinage basin
cf the Chendslar River (fig., 8). Bedrock is sxposed mainly in the ares
drained by the main forks ¢f the upper Chandalar River. The sedimentary
rocks include Pre-~Cambrian reocks, prchably the equivalent ¢f the Birch
Creek schist ¢f the Circle and Feirbanks districts: Paleczcic sequences,
largely metamorphosed; and Upper Cretacecus shale and conglomerste,

The ignsous rocks include Paleozolc granitic gneiss, besic intrusives

and lave flows, generally altered tc greenstone; Mesczcocic grenodicrite
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and related intrusives; and Tertiary besaltic lavas and intrusives,
The only mineral that has been mined profitably in the Chandaler
district is placer gold. A few gold lode prospects ere found in the
central part of the district east of Chandalar Lake where gold and
sulphides cccur in quartz veins cutting eerly Paleozolc schist,

.The most abyndant sulphide is arsenopyrite, but some stibaite,
galena, and sphalerite are found. Pyriﬁe,locally, i3 common, &and
siderite has been cbserved in some of the veins, The country rock
adjecent to the quartz veins contains numerous oxldized pyrite

crystals which has caused considereble iron-staining. Large amounts

7r6f hematite occur in concentrates from the gravels a4 verious placer

mines in the district,

There have been no field investigetions for radicective material
in the Chandalar district. The only samples from the district that
have bsen tested are the concentrates from the placer mines, Some of
these are modsrately redicactive, but the radicactivity is attributed

tc thoerium in monazite (White, in preparation -c).

Tczi district

The Tozi district (fig, 8" on the north side of the Yukon River
in the vicinity of the junction of the Yukon and Tanana Rivers and
inciudes the Tozitna River basin, and the area drained by all streams
satering the Yukon River directly scuth of the Tozitna basin,

The rocks of the district include a thick sequence pre-Cambrian(?)

to Peleozoic metamorphic rocks that are largely of sedimentary origin.
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The meta-ignebus rocks include both greenstones and grenitic rockss the
latter now altered to augen-~gneiss and mice schist, This metamorphic
sequence is intruded locelly by Mesozoic(?) granite and monzonite with
some diorite, The geology of‘much of the Tozi district is unknown, only
the ares adjecent tc the Tukon has been investigeted; and that by
reconnaissance, At present placer gold is the only mineral that can

be mined profitebly in the Tozi district, The gravels at the head-
wvaters of Tozimoran Creek, & west tributary of the Tozitna River, and
Morelock Creek, a tributary of the Tukon River about 35 miles upstream
from'Tanana, carry an appreciable percentage of cassiterite., A radio-
metric exsmination of a number of concentrates from the gravels of both
these localities have falled tc show any significant radioactivity,
Silver-lead ore hes been found at two locelities in the district. One
is in the heedwaters of Tozimoran Creek about 30 miles northwest of
Tanana (Killeen end White, 1949) and the other is on Quartz Creek, a
small tributary of the Tukon River about 3 miles below Morelock Creek
(White end Stevens, in preparation =—c), The galene is found in quartz
and calcite stringers and veins cutting quartz-mica schist, ield
investige+tions for radiocactive materials were made at both of these
lccelities with negative resulta,

In 1946 a counter traverse was made of the Grant Creek area, 30
miles below Tenane, to et:empt to locate a reported occurrence of
pitchblende, No radiocactive minersls were found (Xilleen and White,
©1949). In 1949 an area of granitic rock cut by the Yukon River about

50 miles above Tensna was *raversed radicmetrically. No significent
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radioectivisy wes detected, ncr was zny significent mineralizetion found

(White and Stevens, in preparation ~c),
Porcupine district

The Porcupine district lies in the northesstern part of the Upper
Yukon region (fig, 8. Tc date the only geologicai investigetions in
the district have been reconnaissance studies alcng the Porcupine River
end the internationel boundary, Most cf the rock; studied consist of
thick sequences of pre-Cembrizn and Psleozoic sedimentery rocks intruded
by grenite on the internationsl boundary.

In 1948 reconnaissance for radlosctive meterials were underteken
on the Porcupine River (Whité, in preparetion ~a) end on the Coleen
River (White, 1950b), These reconneissances includad rediometric
traverses on sections of Silurisn, Mississippian, and Devenian black
shales, but none contalned over 0,005 percent equivalent ursnium,
Rhyclitic dikes associated with & grenite intrusive, along the
internaticnel boundery, & few miles north of +he Percupine River contain
e maximum of 0,006 percent equivelent uranium, due to small amounts ~f
dissemineted radicactive minerals, No mineralization was found associa-
ted with this granite intrusive,

Oclesionel rewcrts are regeived ¢f lead and copper ores in the
remote end virtuelly unexplorsd arsa of the headwaters of thé Coleen
River, The only authenticéted mineral depcsit in the Porcupine district
1s from & prospector who submitted @ report of spectrographic anslysis

that showed the presence of 0,1 to 0,01 percent gallium in white, eluminum
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silicate w¥ocks said to have come from a point on the Coleen River 50
miles abcve its mouth end from the Porcupine River immediately above

the mouth of the Colésn River,

Rampart a2nd Hot Springs districts

of : .
The districts,Rempert and Hot Springs (fig. 8% are locsted in the

south-central portion of “he Upper Yukon region,'in the angle fermed
By the junction of thé Tukon and Tanana Rivers,

Sedimentery fcckp <f Paleozoic, Mesozoic, and Cenczoic age én&
granitic rocks oficehozpiénage underlie the Rampart.and Hot Springs
districts; The sedimentary rccks adjacent to the graﬁitic rocks are
loceally metamorphosed and minsralized.

Placer gold mining is the principal mineral industry in the Rampert
and Het Springs districts, A by-praoduct of this mining is tin, The
source of the tin has not been found,

Radloactivity investigations were made in the district during the
summer of 1948 (Moxham, in preparation -&). Heavy mineral concentrates
from the placers of many of the creeks were found %2 be moderately
radioactive due to the presence of minor amounts of ellsworthite,
eschynite, columbite, monezite, and zircon. A seerch throughout much
of the district with traverse counters falled to revezl the bedrock source
of these redicactive minerals,

Some development work has been done on a lode xnown as the Barre}
prospect about 5 miles norithwest of Hot Springs. Although the initilel

development at this prospect was for gold, the commercial metals are

FOR—GFELC Ao 5—0 et
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silver and lead, The lode consists of veins in & sheser zone in schist,
Argentiferous gelena is the chief sulphids, but smell quantities of
chalcopyrite, pyrrhotite, and pyrite are a2lso present, Limonite is
abundant and associated with it is some hematite and siderite,
BErytarits (pink cobalt blocm} has been found both in quartz stringers
end in crevices in the schist country rock, This depssit was not

found to be significently radicactive,
Tolovana district

The Tolovana distfict (fig, 8) lies to the northwest of the Fair-
banks district. Much of the mining activity in the district is
centered around ke town of Livengood, about 82 miles by road north-
west of Falrbanks, |

The vedrock of the district consists primerily of two sedimentary
saquences of Peleozolc rocksy one of Devonian age, and composed
chilefiy of clastic rocks; the other of Mississippian age, and composad
chiefly c¢f chert and silicified limestone, 3Both extrusive and intrusive
Paleozslc basic ignsous rocks are closely assoclated with the sedimentsary
rocks, In the central part of the district dikes and small stock-liks
nesses of grenitic rocks, thought to Tte of Tartiary &gs, intrude the
sedimentery rocks, The grenitic rocxs may be the principel scurce cf
what minerelizaticn hes been found in the district,

Very fow deposits containing sulphides have bsen reported in the
Tolovena district, A few gcld lode prospects haves been located and

partly develcoped in the headwaters of some of the creeks conteining placer




101 FOR-OFI0TATUS-ONDY

gold, These prospects are in gold-quartz stringers and veins cutting
schist and contain arsencpyrite, and pyrite.

A seerch for rediocective materials in the district was made in the
summer of 1946, but no significant radioactive dsposits were found
(Wedow and Matzko, 1947). Mississippian black shales in the district
contain nc more than 0,002 percent equivalent uranium. The source
of a black pitchy mineral, probably one of the euxenite-polycrase
series, found in a concéntrate of placer gravels on a tributary of
Livengood Creek, was.not located (Wedow, Stevens, and Tolbert, in
preparation),

A traverse mede by car along the highwey between Fairbanks and
Livengood in 1949 discovered no significant rediation anomalies

(Wedow, Stevens, and Tolbert, in preparation),
Fairvanks district

The Fairbsnks district (fig., g) is loceted north of the Tenana
River in the south-centrel pertion of the Upper Yukon region. Its
placers and lode minas heve produced more gold than any other
district in Alsska.

The district is slmost entireiy underlain by the pre-Cembrian
Birch Creek schist, This schist is predominantly of sedimentary
origin and hes & considerable range of composition. The chlef rock
types, however, are quartz-mica and quartzite schist. Minor amounts of
auggn-gneiss and crystalline limestone are also present, Numerocus dikes

end stock-like masses of granitic rock of Mesozolc(?) age intrude the

FOR— TRl ST O
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Birch Oreek schist. These granitic rocks range in compoesition from a
granite to & diorite and are thought to be the source of the sulphids
end gold minerslization in the distriet;

The lodes of the Fairbanks district fell intc two genersl categories—-
gold and tungsten,

The gold lodeés of the district are mostly fissure veins or minerglized
zones cutting the Birch Creek formation, usually fairly close t8% bedies
of intrusive acidic rock, The mineralized zones are usually silicified
schist with closely-spaced quertz veinlets, Although most of the gold
lodes consit only of quartz with geld, e few of the depcsits contain
sulphides in econcmic amounts. The average sulphide ccntent of the
lodes, however, is only about 2 percent, The sulphide minerals that
have been found in the lodes of the Fairbanks & strict ere galeng,
stibnite, pyrite, arsencpyrite, sphalerite, bismuthinite, with isclated
orcirrences of argentite;-chalcopyrite, and tetrahsdrite, Only the
stibnite and galena have been found in commercial quantity,

Tangsten in the Feirbanks district occurs as scheselite in ore
shoots and mineralized zones, and calcareocus schist, Minor amounts of
scheelite have been extracted from gold-beering quertz veins,

Fluorite is resported as abundant near the head of Hcpe Creek iy the
northeastern part of the district, where it occurs with pyrite in quartz
velns cutting schist, The veins appear t¢ be geneticaliy related to a
nearby tourmaliac granite,

A preliminery investigation for radicactive mineral depcsits was

made in the Fairbanks district in the summer of 1946 (Wedow and Matzko,
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1947). A majority of the placeé mining localities, and gold, sulphide
and tungsten lode mines &nd prospects were examined for radioactivity,.'
but no significant amounts‘wére detected,  Since 19u6'apot radiometric
examinations heve besn mede at several additionazl lode mines and
prospects with negative resulis,

It is believed that the Fairbanks district holds no great promise
-for possible high~grade uranium depocsits, It is auggesfed; however,
that the cccurrences of vein fluorite mentioned above be checked for

radloactivity.
Circle district

The Gircle‘diatriét (fig. g) lies on the southwsst side of tha
- Yukon River 1n the east—centrgi portion of the Upper Yukon region.
.Most of the known bedrock underlying the district is the quaftz—miCa
" schist and quartzite schist of the pre-Cambrien Birch Creek Schist
formetion, Intrudiné this formation, perticularly in the highlands
of the eastern hesdwaters portion of Birch Oreek are Mesozolc(?)
grenite intrusives, This grenite is probably the primary-sourc;
of what minefelization has bveen found in the dist;icﬁ.

The Circle district has long been a prominent producer of placer
gold, the cnly mineral commodity thet has been produced in the district,
A few lode prOSpecés,have been located, but have been of no-ecbnomic
importance, Wolframite and cassiterite are prominent constituents of
the placer concentretes from Deadwood Cresek located a few miles weét

of Circle-Hot Springs. Minor amounts of arsenopyrite and galena are also
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found,
In 1949 a brief radiocasctivity investigation was made in the district’
(White and Tolbert, in preparstion). Radiometric treverses were made
on the grenite snd the granite-schist contact around the headwaters of
all of the streams where mineralized rock wss indicated, Common
accessory minerals azssociated with the granite were all that were
radiocactive, Only a small psrtion of the tedrock of the districy

was tested during this investigetion,
Fertymile district

The Fortymile district (fig, 8 is located in the southeast corner
of the Upper Yukon region. The bedrock cf the district consists of
verious Pre-Cembrien and Paleczolc metamerphic rocks of both sedimentery
and igneous origin., In the central and northern portions of the district
thess rocks are intruded by large bodies of Mesozoic(?) granitic rocks,
In the scuthern part of the district lste Mesozoic or early Tertiary
volcanlic rocks, principelly rhyolite and daclte, cover extensive
areas, Minor amcunts of Tertiary volcanlc rocks end ccal-bearing
sedimentary rocks asre slso found,

In 1949 radicactivity studies were mode in the centrazl pert of
the distriet in andcn the borders of some of the granitic intrusive
rocks where redisactive miﬁeral deposits had besen reported {Wedow and
Telbert, in prsparation -a). No significent ureniferous deposits wers

found in eny of the rocks examined during this investigation,
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In 1950 the new Fortymile Highway was traversed with carborne
counter equipment, from its junction with the.klaska Highway several
miles east of Tok Junction to a point about 10 miles east of the
village of Chicken (fig, 8.). The only radiometric anomaly found on
this traverse is in a highly weathered, altered granitic rock on the
west slopes of Mount Fairplsy., The anomély is due tc radiocactive
zircon (White end Nelsﬁn, in preparation),

Traces of uranium-bearing thorianite are found in two heavy
mineral concentrates frcm a placer gcld mine on Aﬁwater Bar on the
South Fork of the Fortymile River -ear Chicken. The source of the

mineral is not known (White, 195Ca).
Eagle district

The BEsgle district {flg, 8" is located south of the Yuken River
on the esstern edge of the Upper Tukon regien,

Much of the district 1s rslatively unknown geologically. Only the
areas immedistely adjecent to the Yukon River have heen studied in any
detail (Mertie, 1930), Ths known geologic section\. rangas from
pre~Cambrian to Tsrtiary in age, and includes a great variety of rock
types, sedimentary, volcanic and intrusive, Placer gold is the cnly
metal thet hes heen mined in the Eagle district, No significant
lcde deposit has ever been discovered. The primary source of the placer
gold mey be in the granitic rocks,

Radiozctivity studies of the rocks in the Bagle district were made

in 1948 (Wedow, in prepsraticn -a), Mesozoic granitic rocks, Tertiary
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clestlic rocks derived from the earlier granites, snd adjacent gold
placer gravels contein radliocsctive zircon and allanite, Near the base
of the upper Mississippian Calics Bluff formation on the Yukon River
black shele beds contein between 0,005 and C.0l percent equivalent
urenium, Pellets and ncdules of phosphatic material scattered through
scme beds of these radicactive black shsles contain up to 0.02 percent

equivalent uranium,
Ursnium possibiliities of the Upper Yukon region

As previous reconnalssances for radicactive materials have already
eliminated a number cof ieads in the Upper Yukon reglon, the only
reasonably accessible mineral occurrence suggestive of uranium is in
the quartz-pyrite-fluorite veins attendent to a tourmeline granite
intrusive on Hope Creek in the northeastern part of the Fairbanks

istrict, In the northern psrt of the reglon radicactive minerals
cccur in concentrates from placers in the Koyukuk and Chandalar basins,
A number of these concentrates.also contain considereble hematite
and traces‘of a variety of sulphides, both suggestive of a highly
mineralized area, This part of the reglon, however, is probab;y both
too remote end too little known to warrent investigation for radio-

ective ores at this time.
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Copper River regicn -

The review of geologic Literature for an app:aisal of the uranium
possibilities of the Copper River regicn in east-central Alaska
(fig., 1) has no%t yet been completed, and the ocutlook for uranium in
the region as presented in ¢his repcrt is not final,

The Copper River region is one of the most richly mineraiized
regions in Alaska, The gold and copper deposits have been the best
developed. '

Copper deposits are widespread in the region and are found.as:

(1) fissure veins and feplaCement deposits in the country rock,
primarily limeetdne; (é) contact metamorphic deposits in limestone
adjacent to granitic intrusives; and (3) in amygdules in lava flows,
The fissure veins and replacement deposits are the mcs%'impcrﬁant
and are best illustrated by the deposits of the Kennecott mine in the
'Ghitina River valley in the central part of the region. At this mine
thick Carboniferous cr Triassic lava flows (called greenstones) sre
overlain by atout 2,000 feet of Triessic dolomi$ic limestone, Mos¢
c¢f the important copper mineralization is in the limestone, but the
source of the copper 1s thought to be the greenstone., The ore consists
of chelcocite with small amcunts of bornite, covellite, enargite,
galena, luzonite, pyrite, silver, sphalerite and tennantite,

Localities in the Copper River region that might be of interest

from the standpoint ¢f the urenium possitilities are;
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1) On the Kotzina River in the Kuskulana district {fig., 1)
quaTtz velins cut shale and contain argentifercus tetrehedrite,
2s the princiral ore mineral, with lesaer amounts of galena,
chalcopyrite end Tismath. In the seme vicinity there is
abundant specular hematite in association with chslcocite
ores cf & type similar $c those found at the Kennecott Mine,

2) On Rex Creek in the Nizina distric: (fi‘g. 1) stibnite, pyrite,
molybdenite and cinnabaer ccecur as vein{(?) Fillings.

3) At the Orange Hill m'ne in the Chisana district (fie. 1)

2 gold lode contains miror amounts of molybdenite, native
bismutﬁ, chalcopyrite, pyrite and pyrrhctite.

4) At the Nabesns mine in the Chisana district a copper-gold
depcsits with chalcopyrite, copper carbcrates, magrnetite,
limonite, pyrite, mexrcasite, pyrrhotits, galsna and sphalerite
ceccurs in well-mineralized fissure veins and replacem .t

bodies in limesione,

Gulf of Alaske region

Review cf geclogic literature for en appraisal of the uranium
possibilities of the Gulf of Alaska region is nct yet ccmplete, The
partiel data availeble, howaver, suggest that several districts in
this regicn are favorable for ths occcurrence of uranium, The favorable

data on these districts ars summerized as follows:




1)

2)

3)
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In the Kodiak district gold quartz veins contain varying amounts
of one or more of the minerals arsenopyrite, pyrite, chalcopyrite,
gelena and sphalerite.(Capps, 1937, p. 174). Limonite and
hematite(?) are also repcried, mostly as producta of surficial
cxidation ¢f the sulphides, These veins are probably geneti-
cally releted to & granite mass that cccuplies the central

exis cf Kodiak Island., Uranium is rumored to occur in a

lode deposit on Raspberry Island, in the northeastern part

of the Kodiak grcup,

The minersl deposits at Nuka Bay (Capps, 1938, pp. 25-32)

Nuka district, on the south coast of the Xenal Peninsula,
contain gold, silver and copper in their native form,

pyrite, arsenopyrits, chalcepyrite, sphalerite,.galena,
tetrahedrite, covellite, and chalcocits, Arsencpyrite is
predominens, In 1335 the deepest mining had reached a R
depth of only about 200 feet, There is no avi@ence of

secondary enrichment, dut locally, the sulphides are considerably
oxidized, Hematite occurs as a reddish jaspercidal material
end in small veinlgts in greenstcne at the west end of Port
Dick scuthwest of Nuke Bay (Martin, Johnscn, and Grant, 1915,

p. 237).

The Hope district on the Kenai Peninsula contains a number of
auriferous quartz veins and mineralized dikes (Martin, Johnson
and CGrant, 1915, pp. 129-177). The sulphide content of these

lode, however, is low, The principel metellic minerasls are
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arsencpyrite, galena, sphalerite and pyrite with subordinate amcunts

of chalcopyrite and pyrrhotite, and, locally, molybdenite, A
silver prospect in a minerslized sheeted~zone occurs on Bear
Creek (Martin, Johnsen and Grant, 1915, p. 178~179) with
galena, pyrite, an& arsenopyrite as the cre minerals, No
native silver has been found in the lode but nuggets of the
native metals are repcrted in the placers of the Bear Creek
and in Palmer Creek to the scuth,

Gold prospects in gquartz veins and 2 mineralized dike occur
on the north side of Passage Canal sast ¢f Whittier in éhe
Wells district (Johmson, 191L, pp. 233-234). The veins are
reported tc contaln gold, pyrrhotits, chalcopyrite, sphalerite
and galens, The minsralized dike ias highly altered.an&
contains quartz, calcite, 2 cream-colored, brown-weathering
carbonste, ;rsenopyrite and galena, According to Mendenhall
(1900, p. 306) flucrite alsc occurs in the quartz veins on
Passage Canal,

On Jackpct Bay west of Chenega in the Latouche district,

2 vein deposit contains an abundance of arsenopyrite,

galena and sphalerite (Grent and Higgins, 1910, p., 76).
Moderated gold and silver assays ares reported,

Hematite is reported a2t two localities.on Hinchinbrook Island‘“
(Grant and Higgine, 1910, p. 79) in the Cerdova district,; )
At one locelity soft red hematite heavily stains the siate

country rock and alsc occurs as small veinlets i, fractures,
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The hematite occurrence at the cther locelity is in a vein

2 feet wide,

Aleutian region

Relatively few mineral depcsits of sconomic value have been found

-

in the Aleutian region and none are in production at present, Mining
has éeen confined almost exciusively to the production of gold from
beach placer deposits, Several million dollars in gold was produced
from one lode early in the century, No lodes are known to0 have been
discovered in recent years and li¢tle information is available on
known deposits, DFor this reascn the data presented below has been
restricted toc a tabulatlon of the metallifercus dsposites together with

2 brisf description of the mineral asscciation, The infecrmaticon has

bteen compiled chiefly from 2 repert by Atwoed (1909).

District Location Description
Shumagin Shumegin Mine, Unga Island Quartz veins carrying low

values in gold

Shumagin Sitka Mine, Unga Island Low-grade ore body in a
dacite~andesite country
rock, The ore consists
¢f free gold, gelena,
sphalerite end pyrite,

Shumagin Apcllio Mine, Unga Island Ore bedy in & fracture zone
in andesite and dacite
country rock, The ore
minerals include fres
gold, pyrite, galena,
sphalerite, chalccpyrite,
and native copper. This
mine produced several million
dcliars in gold, btut the
main ¢re shoot hes been
workad out,




Shumagin

Chignik

Chignik

Aleutian

Chienik

Shumagin

Popof Island

Prospect Bay

Mallard Duck Bay

Unalaska Island

Prospect Bay

Balboa Bay
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Sevsral g51d cla‘ms have been siaked

on lodes in the hills immediately
south ¢f the beach placers on

Popof Isiand, Geld cccurs in a

zene of oxidation which varies
from 5 $0 10 feet in thickness,

Very little development work has

been done and the property has bsen
abandonsed for msny years,

Several claime have been stsked on a
" cre zone at the head of Prospect
Bay, Pyrite, gelena, sphalerite

&nd chalecopyrite have been reported.
Ne development work has been done,

Sevseral claims have hsen staked on a

mineralized zcne in andesitic levas,
A zone from 4 to 6 feet wide and at
least 100 fee? long has been found,
Galena, sphalerits, and pyrite have
been repcrted, No development work
has been done,

South of Duich Harbor for several

miles the rocks are cut by a system
of verticel joint pleanes some of
which cerry suriferous gquartz. The
snly lode known to have bteen worked
is located orn the shore of Ceptains
Bay., The cre body proved to be
low-grads, Assays show a small
anount ¢f gold and a trace of silver,
No develcpment work has been done
nere for many years,

Claims heve been stzked cn an ore zone

in coarsely crystalline granite,
Galena, sphzlerite and chalccpyrite
are the prsdeominent ore minerels,
No devel cpment work has been done,

Copper minerals have been reported

from a shear zcne on the sast shore
of Balboa Bay. Sevarazl prospects
have been located but no development
work has been dcne,
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Narshern Alaska

The date on the mineral deposits of northern Alazka has not yet
been fhoroughly reviewed in ccnnecticn with this sppraisal of Alaskan
uranium possibilities, However, uranium is known to occur in small
amounts in two different rack types of the regilon,

Uraniferous sedimentery phosphate rock occurs in the Mississippian
Lisburne limestone on the ncrth flank of the Brooks Range (Wedow, in
preparation -b), and has been found at loceliiles on the Ansktuvuk
River, Chardler Lake, the Kiruktagisk River and the Btivluk River
(fig. 2). In general the phosphate rock from Arctic Alasks is very
similar Iin appearance and composition to the bedded phcsphates of the
Permian Phosphoria formation in nortawestern United States, The best
known expcsures cof the phosphatic teds are on the Kiruktagiak River,
where 2 zone ¢f osclitic phosphate, phosphetic shale and limestone is
about 4O feet thick, Random samples taken at this lscality average

1,95 percent PEOS' 0.11 percent V805, 0,015 percent equivalent uranium
end 0,013 percent uranium, The highest uraanium ccntsnt, 0,021 percent U,
wes from = bed 3~foot thick at the base of the zcne.A

Samples of the Fre-Cambrian(?) "Okpilak" gneissic granite nesr
Mount Michelscn et the sastern end of the Brooks Bange (fig. 2) contain
up tc 0,008 percent equivalent uranium (White, in preparation=d),The
‘heavy mineral fractlons from threse of four samples (average concentration
ratic 30:1) contain an avefége cf 0,052 percent equivalent uranium and

0.03 percent ursnium, Although mcst of the uranium appesrs to cccur in
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blotite; fluorite, molybdenite, pyrite and hematite 2sscciated with
urenium elsewhere, are alsc dissemineted in the granite, Concenirates
from the gravels cf several streams dreining the cutcrop area of the
grenite contazin iraces of gzlena amnd =cheelite in addition tc the four

minerals mentioned above,
-
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