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FCREWARD

Thig report presents in preliminary form the authors' opinions

of the uranium possibilities of Alaske through March 1951, the date of
-the completion of the report. During the summer of 1951 some of the
areas regarded as most favorabls were appralsed for their uranium possi-
bilities 1n reconnsissance fashion by several Geological Survey field
parties on behslf of the Division of Raw Materials of the U. S, Atomie
Energj Commiggion., A preliminury summary of the results of the investif
gations made during 1951 are presented in Geological Survey Circular 196,

a copy of which is appended to this report.,
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INTERIM REPORT ON AN APPRAISAL OF THE URANIUM POSSIBILITIEE OF ALASKA
By Helmuth Wedow, Max G. White, and Robery M, Moxham
ABSTRAGT

Summerie® of the geclesy »~& mineral deposits, snd appraisels of
the urenium possibllities of the various regions of Alaska sre pressated
in this report, A short ststement on previoua kncwliedge end investiga-
tion of raedizective meterials in b2 JParritory 1z also given, The
review of dato and apopreisal for the Seward Peninsuls-Kobux, Lower
Yukon-Kuskokwim, Upper Yukon, Aleska Rellroad-Iliemna, and Boutheastern
Yeasks reglons are espentiaily complets, Those of the Copper River,
Gulf oflmlaaka, Aleutian and northern Alasks reglons are not yet completes.
A more detalled presentation cf thess latter regions will be made in the
finel report.

The eppraissls are based on known occurrencée of radloactive
matorlels and gsologic criteria that suggest ths preeence of uranium,
Review of published and unpubiiahed deta to date shows thet the Seward
Peninsula~Xobuk region and southeastern Alsska followsad by the Alaska
Railrcad, Gulf of Alaske and Lower Yulkon-Kuskokwim regionssre perhaps
the mors promising regions of the Tarritory for the occurrence of high-

grade uranium ores,
SUMMARY OF ALASKAN USANIUM POSSIBILITIES

The best uranium posaibilities of Alasks ars sammarized by regilon

as follows:
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. . Seward Peninsule-Xobuik regicn, ~~ The York tin distriet of the
' wesiern Seward Peninsule 1s pritabvly the most likely pert of Alaska to
conteln high-grade urani-'m ocres, The mineralization in this district
roughly perallels the uvian’um-tin mineralization of Cornwall end the
Arzgebirge., In addition to tin ond urznium, the following elements
known in the Buropesn districte heve been recorded in the York districts
gntimony, arsenic, bismuth, bvoron, cerlum, chlorine, cobalt, copper,
fluorine, iron, lead, lithium, mengenese, molybdenum, nickel, phosphorus,
sliver, thorium, and zinc, Cf the minerslized areas within the York
dlstrict the Lost River and Brooks Mounteln eress contain the most
important kmown uranium prospects, slthough metetorbernite and uraniferous
hsmuetite occur st Tar Mountein, and the mineraliszation at Cape and
Potato Mountains elso favors the presence of uranjium, The prospects in
‘. the Lost River end Brooks Mounteln areas conteln mcderate amounts of
ursnlum in hematite, limonite, wolfremite, molybdenite, pyrite, tetra-
hedrits, fluorite, and the hydrous copper carbonates. One of the most
ancouraging uranium finds is that reported by prospectors in the summer
ef 1950 in the central York Mounteins, epparsatly in the vicinity of
Zrooks bMountain. Semples frow this grospect contein from absud 0.01 to
2,25 percent urvenium, Zeunerite is the mejor uranium-bearing minsral 1ia
thes= samples: & lasser smount of urenluwm occurs as sn ilmpurity in
fluorite, touwrmeline, soricite, smoky quartz, siderite, hematite,
srsenopyrite, and a secondery bismuth mineral. The groempetrology

of these spmples indicates thet the prospect msy be in & hydrothermally

rltered vein or diks,




. The Nome and Koyuk districts on the Seward Peninsula are slso favorsble
. for the occurrence of uranium vein or lode dsposits, In the Nome district,
north of Nome and on the south side of the Kigluaik Mounteins, a prominent
mineralized belt contains prospects for iron, bismuth, copper, entimony,
lesd snd silver, The Sinuk River limonlte dsposits at the western end

of this belt are largely atockworks snd veins in limestons, The associo-
tion of hematite, pyrolusite, gold, galena, sphelerite, pyrite and purpls
fluorlte with the limonite indicates that the daposits may be gossens
overlylng zones of hydrothermal alteration, In the Koyuk di strict of

the. sastern Seward Peninsula, uranothorianite and gummite zssocietad

with hematite, limonits, bornite, chelcopyrite, molybdenite, pyrite,
blesmuth, gold and sllvaer, have been found in placer concentretes from
gravels naar an intrusive contact in the headwstara of the Psace River,
a The concentretea from these placers have an average equivalent uranium
content of ebont 10 times thet of the averasge uranotherisnite-bearing
concentrates obteined in the viecinity of other intrusive mosses in the
eastern Seward Peninsula,

Southeastern Alaske, -~- The best uranium posaibilities in south-

eostern Alaskse are 1ln hydrothermal deposits derivad from solutions
emanating from the Cosst Renge bethclith., The Eyder district at the
eastern edge of the betholith is ceonsidered to be one of the favorabls
aress of the regilon in which to prcspect for uranium, To dete investi-
getions snd prospecting in this district have found ursnium in iron oxides
end sulphidee in veinlets on the Mountain View property. The ursniferous

sulphides are galensa, sphelerite, pyrite, chalcopyrite, and molybdenite:
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tde urenifarous iron oxides, hematlte and limonits, THewy alserals oeour

wi?h tetrahedrite, freiberglise, fluorite, asd scheelite in quaztz fissure

veine and mineralized shpqes-in a~:onalaldn¢ an intrusive @onﬁh&%¢. btho:
redfetion anomaliew are Teported slsewhers in the dletrict, In geoeral
the mimeral dqunits of the Hylder &itﬁrieﬁ_ara ofvthe.intornaiigté

. tempsTature range and comtpim such typical minerale as argentifercus.

- galena and {etrahedrite, These deposite are -genetically related to
:thbfﬂbnai'Orook“granodiorike-and are found along and immediately
adjacent to the contact of the grancdiorits with the Hazelicn group,

" whickh consists of metamorphosed !Ir.od.i'mon_tuy a.nd'volég.nie rockse, The
best urenium possidilities of tﬁe diitribtlprohlbly_fbllow the
d{ltrihution of these intermediate tomperature’VQiis alopg iho @foro-‘
ucntionod igneous contact, although it is poessibdble tﬁat lover—‘rndo

* dgponite cont&ining.lulphidOi and hematite, derived from the Hydor
qgurts nonqonito, may aleo cont@in urenifercus material, ﬂu;porﬁing
Aa&g tdworinc-tho presance of uranium in the Byder district ars the-
ogcurfpncs'of uraninite aﬁd uranium in ¢omflex adsociation with orée of
other metals scutheastward from Eyder‘in ¢he Hagelton area of Britien
Ooluhhiao end ¢the 0COUYT 6nce ¢f righ eilver orgd.with a barito—JQ;Par
gangus in. the Eitspult River distiict of British Qollumbia, aleo |
southeast of Hyder,

A though known mineral deposits are sparse within the sore of the

Coadt Bange batholith of southeastern Alaska, 2 silver deposit on

Vhiting River may warrant investigati&n fo;_radioactive material, Thiu '

dsposit is & gquarte fissure vein in & marble belt surrcunded by quarts




dlorite, The metsllic minerals in the vein ars arssnopyrite, pyrite,
zalena, spnslerite, and chalcspyrlts, with arsenopyrite predem'nent,
Bigh asseys for both gold and silver neve been obiained ¢n selested
semples and moderate &saays are commown,

Severezl mineral deposits in 2 belt of metamorphic rocks and
reletively smpll intrusive masses parslleling the msin Coeet Renge
betholith on the west are favorable for the presence of uranium on the

basls of their contained mineral sssemblages, These are as follows:

Locetion Type of deposit
Annette Island near Crsd Blemuth- and silvar-hsering gelena and
(Kwein) Bay tetrahedirite in veins and replacement
bodies mostly in altared limestone,
Gravine Yelend in the Hemeiiticelly &l tered copper ores contain-
vieinity c¢f Dell Head ing jesper, in veina and replacement
bedles,
Cleveland Peninsuls, Helm Biemuth-besring euriferous quartz veinas,
Bay
Glpcier end sdjecent basins, Gomplex silver-lead-zinc depoeits contain-
east of Wrangell ing netive sllver snd flucrite.
Thomas Bay Sulphide-rich auriferous quartz stringers

and mineralilzed zones with arsencpyrite
eand pyrite predominent.

Point Astley, Holkham Minersllized zones in schist conteining
Bey bornite, chalcopyrite, gelens, sphalerite,
end netilve sllver,
In addition, carnotites, mssociatad with simie and ccal, has been reported
in southeestern Alasks, presumstiy frem the north side of the Gleveland
Peninsula,

A bslt of mineral dencaits geneticelly releited to stocks and small

batholiths satellitic to the main Coast Range batholith occurs in the




6 302 _DEMLTAL-USB-ONE¥—

weatern lslends of southesstern Aleske, The lerger part of thess deposige

are gold veins and contect copper deposits, Of 2l) the depowits in this

western Delt, those whoss mineral composition suggeats the presence of

urenium are aa follows:
Location
————

Prince of Walss Island,
Nidbleck Anchorage

Prince of Wales lslend,

Dolomi area

Prince of Wsles Ialand,
Kitkun Bey

Prince of Wales Ialand,
Dora Bay and South Arm
of Cholmondelsy Sound

Prince of Wales lalend,
Twelvemils Arm

Prince of Woles Islend,
XKonpan Peninsule

Koscivalko Ialgnd, nesr
Sheken

Dail Island

Types of deposis

Hemetitically altered copper orss In veins:
ney contaln sone jespsr,

Gecld-pnesring breccia veins contalning
tetrahedrite and pyrite as the pre~
doninent sulphides,

Manpgeniforous(?) gold-basring veins
oescciated with minerrlized zones contain-
ing hematite, magnetl te, end chalcopyrite,

Silver-lead-zine end silver-lesd veins
with argentiferous gelsna predominent,

Vein gold deposits contsining one or more
of the commsn sulphides; a soft, black,
sulphantimonide o: bismuth mineral is
reported at one prospsct,

Contect megnetite-chelcopyrite deposits
contoining hematlite 2-7 molyblenite with
flusrite reported in oune nrospect; a
semple c¢ontaining allrnite and meatator—
bernite{ ?) may heve come from one of thase
deposite,

Qartz fissure veins {on Xassan Mountein)
containing silver snd lead with tetrahe-~
drite a prominent ore minerel,

Molybdenite lode conteining vaerious other
sulphides and irvon oxidas,

Silver-beering tetrahsadrite-chalcopyrite
veins at Mount Vests end argentifercus
galena depcsite nser Sea Ottsr Herbor,
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Coronation Islangd, Zegg Argentiferous gelena-tetrahsdrite cres,
Hérbor

Chichagef Islend, Pinta Auriferois vains containing 2rsenopyrite
Bay end Lisianski Inlet s the predominent sulphide with sub-

ordinate pyrits, chalcopyrite, and
sphalerite; with tetrahedrite and
schasllite 8t the Lisienski Inlet lodes,

Glecler Bey distriet, Chalcopyrite, pyrite and tetrashedrite,

Willoughby Islend 8ll argentiferous, in pods along

minerselized dikss.

Samples of ursnifarous irov-steined {jaspery) rock, some of which

are cut by vainlets of hemetite{?) and pyrite contain from about

Q.01 to 0,2 percent squivalent uranium, ers reported from Prince of

Wales Island, poseibly from ths vicinity of the hemstitic copper ores

of Niblack Anchorsge.

AMeaska Railroad-Iliamna region, -- Several ¢f the districte of the

Alasks Reilroad-Iliamns reglicn werrant lpvestigailon for ursniferous
materiales because minersl assemblages in certain of thelr lode deposits

suggedt the presence of ursnium, Pertinent dats on thess lods deposits

follows
Lecetion Description of lodes
Kantishna district, High-grade silvsr-lasd ores: the dsposits are
Kantishne Hills metalliferous gquartz veins emplaced slong
shear zones ln schist: argentiferous galena
and tetrabhedrite, pyrergyrites, end gold-
bearing sphalerite are the sbundant ore mineralss
8laG pyoibe; meareesite and -enieaiite;
heavy iron~staining is common,
Kantishna dietriet, Replacement bodies, derived from a granotiorite
Mt, Bielson intrusive, occur in calcarssus beds; sphalerite,

gelena, chalcopyrite and the copper csrbonajess
are the chlefl ore minerals: the silver content
of the ores 1a reportedly high,




Kantisnns district,
Blippery and Iron
Crasek araa

Nenena district,
Bva Creek area

Chulltna diwssrict,
West Fork

Chulitna dietrict,
Portage Creek

Telkeetna districs,
Iron Oreek arsa

ATy P,
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Mineralized zones in thesred snd brsccimted
sedimentary rocks; chalcopyrite is ths mein
salphide with secondary copper carbonates:
sphaleritea 1s plso prassnt in moest proepects
and minor amcunts of native copper, cuprits,
and 200ty manganese(?) oxids ars reporded;
hemetite occurs at twe progpscts, and native
mercury and cinnabar et ons prospect,

Gold qaartz lodes (chiefly Liverty Bell mins)
wherein stringers of queriz snd sulphides
zre emplaced slong folistion in schist near
grenitic intrusives; arws minsvels ars
durifercus prsencpyrite with lasser amounts
of pyrite, chalcopyrite, metive bismauth end
vismathianive,

A mineraiized zone about 15 miles long and 2
miles wide; deposits are impregnated zones
and veins; metsllic minerels ere arssnc—
prrite {predominernt), chelcopyrite, galena
and sphalerite,

Silvaer—-rich ores at the Mint Mins in silici-
fisd breccis zcnes containlng pyrargyrite,
mizrgyrite, arssncpyrits, chalcopyrite,
galena and tetrshadrite,

Gorpper icdes in veins slong shesr zones in
lava flowe; the primery metallic minerals
are pyrite, caalcoepyrite, arsengpyrite,
specular hemptite aud 2 little geld;
ternite and copper carbonates cocur in a
shallsw oxidiped zone.

In addition, ths occurrence cf uraninite(?) with cassiterite in

placers of the uppar Peters Creek dreinage basin, Yentna district,

alsc warrants investigation,

Lower Yukon-Kuekokwim regisn. — The only occurrence of uranium

in the Lower Yulkon-Xuskckwim region that may be of somse sigpificence is

in thqlﬁussign Mountains, a few miles eart of Aniek in the Akiak &istrict,

Zeunerlte occurs with chalcopyrite, areencpyrite, and pyrite in quartz
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velns cn Mission Creek, A similar deposit, but with oo zesunarite
repcried, occurs on Cobelt Creek seversl miles {oc the north, Chemlcal
snalyses cf cther semples from this aree show the presencs of silver,
gold 2nd tin.

Upper Yukecn region., — Previcus reccnnaissence for rzdiosctivs

materials has already eliminzted a number of leede la the Upper Yukon
reglon. The only reasonably sccessible mineral occurrence suggestive
of uranium yet uninvestigated in tha region le in the quartz-pyrite-
fluorite vains attendsnt to & tourmaline grenite intrusive on Hepa
Creekx in the northeastern part of the Fairbanks districi. In the
northern part of the region radioactive mlperals occur in concentretes
from placers in the XKoyukuk and Chandaler basins, A rumber of these
contentrates mlsc contéln considerable hematite and traces of & varlety
of stlphides, both suggestive of a highly minerelizes arae, This part
of the reglon, however, 1s probebly both $oo Temote and too little
kncwn to warrapnt investigetion for fadioactive ores »% this time.

Qopper River region, — The appraisal of the Copper Rlvar region

is not yst complate. Howaver, & preliminary check suggests at lesst

four minera)l depcsits &8s worthy of radiometric axaminstion, Thes= are:

Location : Descripticn
Kuslkulena district, Kotsina Qertz veins in a shear zone, containing
River, Silver Star claims prgentiferous tetrshedrite, golenes,

acerite, melechite, chalccpyrits,
blamuthinit={?) and barite,
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Kuelulana district, Roaring Stringer lodes containing cheicocite,
Cresk, Skyscraper group covellite and epecursr hematite, the
lattar most abundant 2nd counsidered
+o ba of bydrothermal crigin.

Nizina district, Veia(?) fililngs copleining svibnite,
Rex Crask yrite, nolybdenite and cinnabar,
Ohieana dietrict, A g0ld lode containing minor smounts

Orange E11ll mine of molybdenite, netive bismuth,

chaleopyrite, pyrite and pyrrhctite,

Gulf of Alaske reglon. — The appraissl of the mineral deposits
of the Gulf of Alaska reglon $o dstermine aress favorabie for the
occurrence of urenivm is not yet complets, A curscry survey of aveailable
data, however, suggests the following mineral lodes and occurrences as

warrsnting attention.

Locstion Description
Nuka district Quartz fissure veins et Nuke Bey conteining

native 8ilver, gold and ccpper, and
arsercpyrite (predominent), pyrite,
chalcopyrite, sphalerite, galena, K tetra-
redrits, covellite and chslcocite.

Hope district, Silver prospect in & mineralized shested-
Bear Greek zone wlith argentiferous geiena, pyrite,
and arasnopyrites netive silver occurs
in placera below lode,

Wells distriot Reported sccurrence of flucrive in suriferous
quartz veins on Passage Canal; tha veins
alsc contain seversl of *hs mcore common
metalliic sulphldes,

Cordova district Bematite occurrences suggesting hydrothermel
alteratice on Hinchinbrook Tslsnd.

Alsutian regicnm. ~ Review of date for the Aleutian region has

not dbeen completed, 8o far as 1s imown the only metalliferoue deposita
are auriferout quartz veins, eome of which contain eulphides, on sseveral

islands of the Aleutian Ghain and cn the Alsaka Peninsulie,
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Northern Alaska, -— AL present the only known cecurrances cf

uraniam in northern Alaeks are the uraniferous phosphate rocks of
Missiesippian(?) age in the Brocks Rangs, snd urasium-beering biotite
(asscciated with fluorite, hématite, mclybdenite, pyrits, gaiene

and schaelite) diesseminated in pre-Cambrizn{?) greunite in the vicinity
of Mount Mlichelson at the esstern end of the Brcoks Reungs, No eppralsel
of the outlook for urenium in northern Alaske wil)l be submitted until
such date es ere avallable are abagjracted and raviewed, It Ls

belisved, howaver, that the cccurrence of high~grade urenium deposgite

in northern Alaska is unlikely, unless i be asssclated with minerali-
2ation related to the intrusisn of the pre~Qambrian{?) granite

mentioned abeva,
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INTRODUC TION

Alaske occuples a land area of about one-fifth the size of contipental
United States (inset, fig. 1) or about the equivalent of the stetee of
Arizona, New Mexico, Ooloredo, Utah, Iéaho and one-hrlf of Montasna, The
gaology of Alaska is even less known than thet of the etetes mentioned
above. More than half of the Territory has not besn mapped geclogically,
and most of the remalinder is known onl& from very general sxploratory
surveys with less than 5 percent mapped geologicelly at a scale comparable
to most of the mappling in the states.

The purpcse of thie paper is to report on the data cbtained to date
on & current appralsal of the possibilitles of finding high-grade
deposits of urenium in Alseke., This gppraisal is based on kmown ocour-
rences of radiocactive materiales and gsologlc criteriam that suggest the
prasencs of uranium, These criteria include: occurrence of hydrothermal
hematitic alterations the presence of cobalt, nickel, blsmuth, ellver,
and fluorite: and, a» lees surely indicative, the occurrences of such
minerals a# arsenopyrits, bornite, cassiterite, chelcopyrite, galena,
molybdenite, pyrite, sphalerite end tetrahsedrite, and thelr oxidation
products. The selaction of criterls Ais based on B review of literature
pertaining to kmown domestic and foreign ursnium deposits. Of particular
aid were reports by lemg (1349&, 1943b, 1350), George {1949), Bastin
and Ei111 (1917), and Hese (1934), =lthough much information was elao
gleaned from the numerous unpudlished reports of the Atomic Energy

Commiseion and the Geologlical Survey, To determine the Alasken oceur-
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rences of the c¢riteris mentioned above, a survey of all eveilable data,
both published and unpublished, on the minsral deposits of the Territory
18 now underwey and will be completed about Merch 1951, Although &
number of Alasken mineral deposits have been studied in feir dstail,
many of the deposits ere known only from hasty reconnsisssnce by Survey
geologists or from reports by prospectors, Consequently, the absence

of mery of the uranium lndicetor metals or minersls from descript iems

of the minersl deposits may bs dus to lmcomplete information rather

then sctual absence in the deposit,

To factlitete the review of the various Alasdean minersl deposite
and the discuesion of the uranium poesibilities of the Territory, Alaska
hes beeh 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 thet the Seward Peninsula-
Kobuk region and southeastern Aleska ere probably the most promising
regions of the Territory for the occurrence of high-grade uranium orss,
80 that theee two regions wers the firset to be éppraiaed more completely
and are therefore¢ diecussed first. The summary discussions of the other

reglons which follow, wili be expended in & finel report,
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PREVIOUS INVESTIGATIONS

In the years prior to World Wer IX 1ittle was known about the
ocourrence of radioactive materisls in Alaska, Osarno¢vite wes identi-
fied In a sample submitted to the assay office at‘rairbankt in 1918,
This sampls was found by a raliroad construction worker supposedly
in the vicinity of Bealy on the Alaska Rallroad; but the exact
localigy is unknown,

Monazite wae identified in concentrates from gravelms of Big (rsek
in the Ghandalar district on the south eide of the Broocka Eenge
(Mertie, 1925, p. 260), end sschynite, xenotime and monazite wers
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 Wecker (Mining Truth, 1932) reported the discovery of a
uranium deposit on Martin Arm of Boca ds Quadra Inlet 1n southeestern
Alaske,

Henry Jossting of the Tarritorial Department of Mines in 1940
or 1941 found that some concentrates from placers in intserior Alaska
were radioective., The sample showing the greatsst radioactivity was
from Grubstake Creek in the Nenana district on the north flank of the
Aleska Bange and conteined 1 x 100 grems redium/gram of sampls
(Joesting, 1946),

In 194Y the Union Mines snd Development Corporstion prepared a

report on the uranium possibdilities of Alaske for the Menhattan Engineer
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Project {(Judd, 19y%). Also in 194y J, H, Skidmore of Unioan Mines
éollected numsr ous placer concentr;tal in Alsska in & ®earch for-radia-
active materisls and reported (8kidmors, 194h) that a pumber of the
concentratee were radlioective, especielly cne, which was obteined on
Bueepadekes Oreaok in eantern Seward Peniasula,

The Alaskan trace elsments program of the Geological Survey was
initiated in 19k} with the radiometric scenning of over 600 placer
concentraetes in the Sur#ey‘s Aleeken collecticne., As a reaglt of
this study seversl arese of placer gravels sppeared to Dbe promiligg
sources of radiocactive moterial (Harder aﬁd Reed, 1945), the fleld
inv-ﬂtisation; of some of thess arsas were made in 1945 {EKilleer and
Ordway, 1946; Ganlt, Black snd Lyoms, 1946: Geult, 1949; Robinson,.
¥Wedov and Lyons, 1546), ~ These atream‘plaaera nowever ware found to
contain only small amounte of radicective materials, although a lode
deposit cortaining one of the copper uranites and urarniferous
hematlte was located on Ear Mountéin in the York district of ths
Seward Peninsula during the invesiigations (Killeen and Ordway, 1346).

The maip results of the 1945 field worklindioated that placers in
general could not be considersd ee important reserves of radiocactive
materisal, end the gesperal ewmphasis of Alasksn trace elemsnts reconnaissanse
wae directed toward ths search for bedrock sources in areas wherest{l)
Lods mines or prospscts contained minerals nown to occur slsewher. in
radloactive deponits: {2) Igneous roocks of certein ages and petrographic
types might contein radicactive mccescory minerals; (3) Black shales and

other sedlimentary rocks possibly radioactive occurred; end (4) Concen-
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trates from stream gravels and plecer operations were kmown ¢o contain
radioactive winerals,

As much of Alasim is of difficult access, one phase of the Alaskan
Teconnaissance program was directed toward obt;ining information om
sccessible areas immediately contiguous to the highway system of ths
Perritory where no previous information on radioactivity was available,
Other operstions were governsd dirsctly by the criteria setout
imwediately above, Thus, in the ys=ars succeeding ths initial field
work of the Geological Burvey in 1845, & wide variety of matsrials in

Alaeka was examined for redioactivity, The primary objective, however,

Yas besn the search for lode and bedrock occurrencses of redioactive

materials,

Various fileld techniques have been uded in the search, In small
restricted drainage basins where much of the badrock ia covered with
insulating materials esuch a8 moss, muck, tundre, etc,, the radiometrioc
testing of concentrates from stresm gravals was desemed the most satis-
factory method, In the future this method of investigeting coveresd
areat will be augmented by the testing of alluvial finer, vegetation
and stream waters, Whers mines, prospects, road cuts, and natural
outerops arfford access to lode deposite end bedrock, direct radiometric
testa are made in the field and samples of intersst taken for laboratory
examination, The improvemant of radiometric equipment in the last

several years with the development of more rugged counters and sensitive

high~count gamma tubes has enabled field personnel to switch from laborious

hand-counting mathodms to methods of continous traversing,
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W08 ALABEAN RRGIONS AND TISIR URANIUN POSSIBILITES

feward Peninmila-Kobduk rosion

Uraniun has been found in the York, Noyuk, and Fairhaeven
districts of ths Beward Peninsula {fig, 3).

in the York district uwranium is present in samples frowm lodes
related te tin mineralisation,

In the Koyuk distriet uranotherianite and guamité associated
with copper sulphides, bismuth, silver, helltiti, apd limonite eccur
‘a placers at the hesd of the Psace River, Klsewhere in the Koyuk
éiltrict axd in the Fairhaven district uraa&thorianifo is found in
placers of streams ¢rodimg areas of granitic rocks,

The geclogy, mineral deposits, and uranium poesibilities of the
Seward Peninsula-Xobuk region are described by district below. The
data on the geology end mineral deposits of the York district is
sunmarized meinly from the works of Oollier {150Y), Hess (1306),
Killeen end Ordway {1946), XKnopf {(1908), and St¢eidimann end Cathoars
(1922), The sources for the remainder of the regicn are largely inm
reports by Brooks {1907), Catheart (1920), Gollier, Smith, Hees and
Brooks (1908), Makin (1915), Gault (1949), Gault, Black and Lyons

(1946), Harrington (1919), Killeen aund White (1350}, Mertie (1317},
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Werfis (1905; 1813), Nexhom awd Vest (iﬂmor uich (1906; 1903

1910; 19113 1912; 1913), Swith asd Meta (1911), Wess {in priparaiien),
Vos: sad Matshn (19503 iz proparatiea); and White (1943; 19%0e),

s Duskiond, Belawik and Seaktvelil 4istrisys Mve sot beea tressed
herein becamgne they are largely )mexpiérdo aad 153tle is mewm

adout theiz geslegy amd minsral depeside,
Yerk distries

e ¢ldsst resks of the Terk distrist {fig 3)-are Lower Palesmsie
slates whieh Bave boem ikirided ¥y aills, ojeths, aad dike-liks masase
of basali agd Ludere, nov aliersd tc gresasiens, The Grdcvieism and
Pilurigm Peri Clarsmce limestons and the Missisaippian{?) Cape Woumiteis
Ilh&lﬁﬂi-ﬁ‘foﬂ.iﬁ the slated aad gresusiames, | .

At least twe fault gones have beem imposed on the oldér resis ef
the Aistricy, Ome of thoss semve sirines ¥ ®° ¥, the otaer ¥ T0° B, -
Resoncin(?) guarie-porphyry dilkse asd mitoioﬁpch vsre iagruded imge
these fauld semes, primelpally ths ome wiith the easterly tremd, The
QUATE -perphgTy dikes range in compesities from dacite to rhyelidve,
¥he feldspar ¢f the gramite is or%haol&oe.? | he imtrusion ef the pulfi

did not appreciably disturh the exis¢ing edructure of the country rosks,
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e dikes were inirudad Both befors and after the swplacsuent of the
Lranits aud are not coneidered to be offshoets of the =ane pague from
which the granite wae ferived, as is imdicated by the fact that the mica
iz the dikes is wuscovite, whereas that in the gramitse ie biotite. Thse
aikma gnd granite stocks sre exposed at fivs places in the district;
the Lost Rivaer sres, Brooks Hounsain, Ceps Mountaia, Bar Moumtain and
Black Meuntein. In edditiom, the presence of a granite stock 1s infexr-
red at Potats Mountain frow the srposurss of guarig—peorphyxry dikas,

After the invasion of the érani%ot end soms of the dikes associated
vith the grenites, het woluviions containing tin, borem, fluorine amd
cther elements luveded the border of the granites and adjoining limestones
end dikes, They gave rizseé to highly mineralized replacement snd vein
dspasite in granites, dikes and limestones, The granitse wtocks are belisved
to Lave come fromw a commen desp-seated source, becsuse of their similaridy
in mineral amd chemlaal compasition and becsuse all ths intrus ves,
with tne possibie sxveptiva of thoze at Black Mocumiaein, wnrelfollowad
by ¢tim-bemring solutionm,

The yeuzgest rock in the area, probvably ?f Qaternary ags, is
anygdpioidal olivine nasalt ocourring in the form ¢f dikes at Cape

Mourntain and as flows at Black Mountsin and east of Califorpia Rivey,
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The wineraligation of the York district ig principally that produced
¥y the imtrusion of t¢tin-besring lofqﬁions containing borom, fluorise,
and other elemenys, The mineraligation occurs as vein and replacemsnt
doposics along and in the »icimity of the contact betwesn granite and
limestone and skale and in the gquarte porpbyry dikes that are essoci-
ated with those roclks,

The vein deposits general ly contain considerable quariz and cccupy
fractures in the granite, the dikes and the sedimsgntary rocks, The
replacensnt depesits include contacti-metamorphic deposits in limestoms,
and depositg formed by replacewsnt in brecclated Border phasas of grani¢e
and quar{z-porphysry dikes,

Q‘o:itori%c oceurs as ap irregular replacement of marble in the
limestone contept metamorphic deposits and is assoclated therein with
tourmgline, maxinije, fluorit¢e, pagelte, leite, horasblende, pyroxens,
vesuvianite, humita, serpentime, danburite, zinnwaldite, phlogepite;
gresn mice, chomdrodite, Jyrrhotite, arssncpyrite, and pyrive.

Deposite in breccisted gones are foynd ip the granite. In fact,
scourrgncés of the tin winerslization in the &Zranite are restricted
almost entirely to fracturs gones, where the cassiterii{e and asscciated
nincral- replace the feldspar in the grenites. The suite of replacement

ninerals in addi¢ion to cessiterite Imcludes quartz, sericite, tourmaline,

-topag, fluorite, arsenopyriie and pyrite.
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Replacements in the gquarts-porphyry dikes are typified by some of
the dikes on Cassiterite Oresk in the Lost BAiver area that are locally
almont entirely replaced by serisits, flusrite and sinnwaldits, with
scattered amounts of caseiterite, wolframite, teurmaling, topaeg, humieo;
arasncpyrite and pyrite. Locally, quaris i¢ a replaciag minsral and ie
aseociated with cassiterite, sericits and wolframige,

The solutions that deposited the cassiterite and the other replaser
nent minerals in the York disirict were hot uoluticna of desp-seated

origin, This is inferred from the close asscsiation, both as 36 4ime

"and place, of such minerslim me fourmaline, %opaao”danﬁurit@b axinite

end scapoli¢e, with igoeour agtivity., Thess minerals are not known %o
have been formed wader surface conditione, The source of some of ths

elements that the solubions carried, sugh as fluerims, lithium,

ehlerine, sulphur, tin and tungstem, 38 probadly igmscus, The silicon,

sluminus, iron, magnssium, sedium and potaseiuvm, however, may have bsen

derived, partly or wholly from tke limestonss and 4dikes which the

~selutions traverssd,

Boms of the minerals were dspoeited from the bot solutioms in
cavities, fissures and other openings, Others replaced previously
exieting minerala, Some of then were prabadly formed by the inter- .
action of the eclutione with rock minerals, Quarts, fluorite, tourmdliﬂ&,
jopae, danburi¢e, munéovi%eo ginnwaldite, wolframite, aad plaaioclahéﬂ
oscur s minernle depesited dirsctly frem solutions {n fissures, ﬂhii
samé group of minerals and in sddition, hornWlende, magnetits, chondfe-

dite, eserpentine, phlogoplte, araenopyrite, pyrite end stannite are knbéﬁ
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te replace previounsly existing rock maferiullo It is prodadls that cen~

slderable amounts of the fluorite found inm the tin~besring limestone were
formed »y the interaection of the solutions with the origiasl constitusats
of the limestone.

Lest River area, -— The pgrincipal lanown tin deposite in the Lemt

River area are restricted to the vallgy of Caseiterite Creek, and the
headvaters of Mn Oreek (£3g. 3}, On Cassiterite Qreek guartz-perphyry
dikes and limentoﬁe wors minsrailized, whereas on Pin Craek tha-mipor&lizcd
rock appears to be ressricted to limestone near 2 granite contact, The
major miperalissd quax%z%porphyry dikes on Cansiteriie Orsek are kmown
" a8 the Camsiterite dlke, the Gr;enstono lode, the Idx Belle dike and
the Delicoath dike, The chief change 1n thes dikes affescted by tﬁo
hydrothernal solutions was the alteration of the feldspar phenacrysts
and the grousdmaes to Fime—grained saricite. In the most aliered rock
the feldspars and ¢he groundmass have been rcplaéod by yeilowish-gresu
foasrite, Cassiterite and wolframits have bssn introdused in ﬁinor
quantities as replacement mineralsx, though they ars not everywhere
closely assaciated, These two minerals are also found in quariz
fissure veins, Quartg rather than fluorite is the common associabe
of cassiterit{e and wolframits, Topaz is commen in the silicified portions.
of the dike#, but vourmaline is rers, Locally the dike meterial is
almost completsly replacsd by irrsguler grains of gray humite.

The alteration end mineralization of the limestone in the Lost
River arse took place adjacent to the quartg-porphyry dikes and away

from the dikes where intense alteration parallels fissure and replece-




Aresenopyrite....
Axinite..........
Capsiterite......
Certusite....
Chaleopyrite.....
Cobalt.......onue
Danburite,.......
Fluorite.........
Galenm, .\ oapwave
GEINBE, . vnvanivninin
Hematite......... 2
Hornblendse.......
Humite........
Limonite.........
Hagnetite........ - -
Malachite........ - -
Holybvdenite...... -
Hickel........... - -
Plagioelage...... - =
PIrlte. . caneniin
Pyroxens.........
Pyrrhotite.......
Quarts..oc.ccnnns
Serieite.........
Serpentine.......
Sphalerite.......
Stannite.........
Stibnite.........
TOPRE .« /vaasisiainsr
Tourmaline.......
Yesuvianite......
Wolframite....
Zinnwaldite......

Table 1. Distridution of mineralst/ 1in rocks and prospects
of the Lost River area, Seward Peninsula
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Rook types
1 - HReplacement of quartz-porphyry dikes
2 - Plasure veins in quartz-porphyry dikes
3 - Metallic minerels associated with cassiterite in
quar tz-porphyry dikes
L - Contact of limestone &and quarts-porphyry dikes
5 - Replacement of vhite mardle, stage 1
6 - Replacement of white mardle, stege 2
7 - Replacement of white marble, staga 3
€ - Flasure veins and replacement in shaly limestone
9 - Dark mineral dbands near grarite-1imestone

-
o
I

contact on Tin Creek
Light mineral bands near granite-limestone
contact on Tin Creek

Data taken from published sources only.

Prospects
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Ida Belle tunnel, veins

Dolcoath dike, dike replacement

Dolcoath dike, veins in limastone

Dolcoath shaft, west wall, limestone—dike contact

Bessle and Naple claime, veins in brecciated dike
cutting limestone

Bessie and Maple claime, velns in kacliniged dlke

Yankee Girl prospect, gossan in limestone

Wolframite-Topax lode, lode in fault zone in
limastons

Alaska Chief claim, dike in limestone

Idaho copper claim, stringers in brecclated
limeastone
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ment veins. The limestons appears to have undergone two stages of
alteration. In the first stege the changes involved consisted of the
loss of carbon dioxide and the introduction of silica, alumine, irem,
magnesium, sodium, potaszium, lithium, fluorins, sulphur, arssnic

and ¢tia with the formation mestly of a variety of metamorpbic minersls,
but including pyrite, arsencpyrite and cassitesrite. In the wsscoxmd
etagy of alteration the smtecrials formed in the sarlier stage ware cub
by fissure vains containing elements that are distinctive of deep-
esented origin, i,e, flucrime, boron, lithium, tin, and tungsten,
Traces of nickel and cobalt oxides sre reported in an analysis of the
%in ore on Cassiterite Oresk msde scom after the discovery of ths ores
(Gollier, 1904, p. 22,

The grenite on Tin Oreek intrudes limestons, &nd bVoth are cut by a
quaTt z-porphyry dikla° Preceeding the injection of the dike the limestons
was altered to a white coarse-grained marble locally replacsd dy s
nass of greenieh minerals which are finely banded parallel to fissures,
or concentrically forming circular and slliptical shaped bodise. The
dark bands are composed chlefly of hornblends, the light dands chiefly
of fluorite.

The various minerals that occur in the differenf rock types in the
Lont livei;;ie indicated in tadble 1, |

The mineral accurrences at verious mines and prospects in the Lost
River area, are listed in table 1, Three adits have been driven inte ¢he
OQassiterite dike on the east slde of Oaseiterite Cresk, The Rand?

Extension ¢umnel is driver into the Caseiterite dike on the wemt sidg of
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Cansiterite Oresk. The Oressnstons lode i3 & development on the eant
side of Camsiterite Oreek just south of the Cassiterite dike. It
occurs in an altered limestone thet has besn intruded by a narrow
quartg-porphyry dike., The Ida Belle tunnel 1s in the dike of that
name about 180 fest nuorth of the Randt Extension tununel, There is a
small tunnel smd sheft In the Dolcoath quartz+porphyry dike about one
zile north of th; adits on the Cassiterite dike, '

A% the Bessie and Mapls claims one-half mile wast of the mouth of
Tin Oreek, gelena-bsaring veins are found in & brecclated quartsz-poerphyry
dike cutting limestone. A short distence-from this occurrence is a
kaslinized dike cut by etibnite-bearing veins;

The Yankee Girl prospect ie lgcated a short distence from the granite.
sxposed on Tin Creek, in mineralizéd limestone, The minerslizetion is
sald %0 'a in & yeliow, soft, granular gossan.

The Wolframite-Topaz lode is loceted on the ridge west of los¢
River opposite the mouth of Tin Creek, Thie miperalization is in a
stringer lodeée in a famlt 2one cutting limestonas,

The Alaska Oblef clalm s locatsd about 4% miles from Bering Sea
on ths north side of Rapid River, The minersalization is in limestone
that has been fanlted, brecciated, end intruded by & quarte-porphyry
dike. At this lacéliﬁy there 1s & heavy porous body of red iron oxide
containing gealena,

The Xdaho copper claim is several hundred yerds below the mouth of
Tin Creek on Lost Biver, S4¢ringers of ore have been deposited in an

irregularly shattered zone in the limestione.
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. Xo fisld investigatione for radicactivity have been made in the
. lLost River ares, However, rscent rad.iox.ma’cric scanning of rock &nd ore

apecimens revealed a few samples containing some radiocactive material,

Data on these samples are presentsd in summary form below,

1)

2)

3)

5)

Three samples from the Greenstone lode contein an average of
0.023 parcent eU and 0,011 percent U: the ureniferous minsrals
are specular hematits, molybdenite, wolframite and pyrits.

A rthyolitic dike rock from the Cessiterite dilke betwsen
Cassiterite Oresek snd Lost River conteins 0,008 percent &0

and 0,006 psrcent Uj the uranium-bearing minerals are fluorite,
gelens, pyrite and magnetite coating smoky quartz.

A specimen of radicactive wolframite from ¢the Bandt Extemsion
tunnel contains 0,008 percent oU end 0,00k percant U,

Three samples from en iron replacement zone exposed in a
proapect pit on the spur west of Lost River opposite the mouth
of Tin Oreek contain an everage of 0,061 percent eU and 0,049
percent U; the uraniferous minerals are limonite, hematite and
mimetics, |

A -ampie of & rhyolite dike with uvreanium-beering flusrite,
pyrite and hematite from Curve Cresk, a west ¢ridbutary of Lost
River below Tin Creek, contalns 0,006 percen: eU amd 0,002

percent U,




Brooke Mountain, ~~ Ths rocks of Brooks Mountain {fig. 3) include

.an unkmaowy thickqess of dlack elate overlain by at least 1,000 feet of

limestone bsth of which have been intruded by grenite. Afier the
emplacement of the granite, hydrothermal solutions wers introduced along
the limestonse-granite contact and in fissures in the limestons. The
solutions carried fluoriye, boron, chlorine, lead, copper, xinc, sulphur,
and tin into the limestone, btut had little #ffect on the gramite,

The various occurrences of the following minerals in the viciaity
of Brooks Mountain are listed im table 2, Descriptions of the deposits
follows

1) The Luther prospsct 18 sltumted in limestone sbout 20 fest from
a granite contact, about dus south of the main pesk of lrookc'
Mountain, The limestone has been converted into a yellowish~-
green, hard mess, consis¢ing chisfly of vesuvianite, Twengsy
feet beyond this poipnt the limestone is & ;hito granular nardle,
traversed by green silicate minerals, 3Small cubss of galena
occur in vug-like openings in the gresn minerals,

2) The Head prospect is locsted about one-half mile south of the
Luther proepect in essentially the aame type of rock, with the
same relntion to the contact ws the Luther prospect, The prospect
1% &n ore vein approximately 34 feetthick, in limestons, The
ere is primarily gelsns, mixed with black ephalerite, On the
border of the ore is a belt of finsly granular fluorite, several
inches thick, Close by the Read praspect are sevsral other pro-
spscte along the contact where leed, zinc, and $in minerals have

bsen found,




Table 2, Distridutlion of minerals in the vicinity of Brooks
Nountaine, York district, Seward Peninsula

1 2 3 Y 5 6
Arsenopyrite . . . - - - - - ) {
Axinite e a ¢ v o — -~ - =~ L N
Bismugh , , . . . = - - - - -
Qerrusite , . . o - - - - - -
Chondrodite ., . , m - ~ m - -
ﬂﬂOl‘it. o o & 9 B x = n - = M
0plena . . . . ., ®m » M M - m
Garnet ., . . . . o M - - - M -
Bedenbergite ., , . M - - - - -
Bolsite, ., . ., ¢ » m - - o . -
Limonite . . . v+ o = - - - - -
Loudvigite, . . . - m - - a? - -
Nagonetite, , . . . = - - n N -
Paigelte . . . . . m - - n - -
Phlogopite . . . . M - = - - -
Pyroxene . . . . » X - - - - ) |
Pyrrhotite . » . . ® - 2 ~ - -
Bcapolite, « + « o ® = - - - -
Sphalerite . o « . M ~ M - - M
ﬁpiﬂel c 5 e b5 b ® - - - n ps =
Tourmaline . . . m N ) - - M
Yeaurianite . . . Md N R - N -

X - majer comsiiguent

» -~ minor commgitueng
¥ -~ borom-hearing

1 ~ Limestone replacemeni neer graniie contact
2 ~ Louther prospect

3 ~ Read prospect

% ~ Unnamed prospect near Read prespect

B - do

6 ~ do

7 - Prospect o» norith side of Brooks Mouatain

3
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3} On the north side of Brooks Noustaln galena occurs im & gasean
in linestone. The skeleton of the gossan 45 cowposed of tourmas
1ine, The irom cxide of the gossan comtaims bismuth mad lead,
the lead probabdly 4% a carbonate and the bismuth as an oxide,

Yo fisld invs.tiaa%i;nq for radioactive miterial have been mads by

the Gaclogical Burvey in the Brocks Mountain area, HRadiometric séanning -

of rock sanples in Survey cuiléction . indicates that some radiomctive

‘materias is present in some ore material from the con%;@% koné betwesn

limestene and granite a-short distance north of the Bead Prospect om
Brooks Moumtain, fhrco samples from this locality were studied, Thay
AVeILge 0;919‘peieunj U and 0,017 percent U, Ths uranifercus minersls
are azurite, biotite, pirple. fluorite, “hemstits, malachite and tatrahedrite,
nurin;-the lunmornpf 1950 a number of samples containing radiocactive
baterial u;rc sent. to tﬁo_ooolo‘icnl Survey by Mr., George Hellsrish of
Tairoanks, Alaszle, The 5£ly information about the locality from whieh
e a;npianlwero collected 18 thet L% in'l;nﬂwhorc in the Yorik Mountaias,
However, it is though%o from ihe uﬁpnarance of the lpccihons and the
wigeral asgoeclation thefoinw thnt-thoy arobavly come from the vicimity
of Bresks Houﬁttin. According to HMellerich the samples were taken from
] highiyﬂradi&uetivq gone whickh was tracedadle over & distance af avout
1,000 fn;%. Th; manples submif¢ied ars sald te bs representative of ¢he
varicuﬁ éype; af naterial in the some aad the adjacent couniry rock,
Asalyeas of the Qépivmlcn% uranium amd uraaium comtest ef four sauples

from the redigaciivse tune ire sugmarized a» followd:
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Range Average
Parcent oU 0.018~2,14% Q. 585
Porcent U 0.012-2, 250 0,608

Zeunerite is the major uranilum-bearisg mineral in these wmaples; los:ezol
but 8441l significent, amounts of uranium occur im purple fluorite,
tourmaline, sericite, o;oky_qulr%z“ siderite, limonite, h@nn%itoo
salachite end arsenopyrite, It has beea reported ﬁhﬁt>éﬁ0l0 uranivm

claime have been leamed t0 a prominent smeliing company,

Patato Mouptaim, — The rocké of Potato Nountain {rig. 3) are

sandy to calcareous, fins-3extursd slete, intorboddod with a few strata
of yellewinsh fine-graimed sandstoneé, bluish clayey sandstone, and sandy
limestone a few inchés thick., Into this elete 1 intruded a guartz-~
porphyry dike, and rlmifyin( quartg veins vhioﬂ Tange . from a
fraction ¢f an inch to @ few inchss in wid¢h, The seme mineralizing
sclutions that impregnated other areas in the York district wers in-
truded at¥ Potatc Mountain at ¢he time of the emplacement of the qﬁar%:
veine, The pressencé of the quartz-porphyry dike and tho minerals
depoei tad from the solutione {e evidence for the supposition that Potato .
Mountain is underlain at an undetsrmined depth by 2 granite mass of the
sams age and origin as that at Brocke Mountain, Cepe Mountain and,elnoQ
wheré in the distriece,

The placer gravels of Buck Creek, a stream draining the saet aide §f
Potate Mountain has been one of the principal producers of tin in-tho

York district,
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. . Ia ¢he vicinity of the Red Foxr cluim, and the Alan Dale lode, &t the
. head of Buck Grﬁk about 8 or 9 prospect pits bave been dncri)cd, in the
literature., They are mostly sitringers and veins of guartg, énd one
dacite porphyry dike aboul 10 inches wide that cut dlack shale. The
mingrels pressent are sainly pyrite and tourmaline, with a 1ittle etannite,
and some serpentine, |

M the Bureka claim on Litils Potato Nountein blaok-uiaéa is auk
by tourmaline and casmiterije-bearing quariz ltringetso

A% the Dalsy claims near the top of Potato MNoumtain, slate ia cut
by a'veig that is composed snsentially of xoieite, hesdenbergite, fluorite
and caleite, |

‘The ¢late gt Potate Mountaia ie apparen’ly not as mineralized as are
the rocke at some of the other localities within the York distriet. 1%
.. im possible that coneiderable mineralization i3 present in that part of"
the esdimentary rocks clduor to the contact with the grenite that
probabdly underlies Potato Mountein, The estate of knowledge of the
deposits a2t Poteto Nountain 1s not sufficient to corroberate any such
supposition, but a carsful investigation of the geology of the recks
2t the mountain might indicate whether the mineral depcsite at the
pressnt surfacs ars an -outer zope of mimeralization that represents a
residuse from the hot solutions after modt of the metals had been pre-
sipitated at dsp%h? celoser ¢o0 the grenite contact,

Bar Mountain, =~ The geology of Bar Mountain ia dot unliké that of

other loocalities in the Tork dis¢rict, The rocks are limestons, schist

and elats, Partly metamorphosed gabbro dikas cut the schist, All thewe

+ o Ay gl
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rocks are imtruded by the Bar Nountain granite stock, Subooqﬁant te the
in¢rusion of the granite, basic mineraliged dikez mome of which are |
composite, i,e., bmsic at the sdges, acidic towards the center, ocoupied
frieturvt ip hoth the granfte and the country rock, Niner&liziné sclu-
tions have affected the grarnite, and the limestons and dikes sdjacent to
the granite. The alteration in the granite and the dikes was liﬁitod

to formetion 6f black tourmaline npear the contact, The limestone alters—
tion took place for some hundreds of feet from the visible contact, A%
the Winfisld sheft near fhe head of Pin Cresk considerable repiaobnon%
has taken place in the limestune, Thnroltho minerals include gresm
pyTroxene, grossulerite, vesuvianite, fluorite, and microscoplc cryeials
of scapolite, caseiterite, axinite, topar, danburite, artcnopyri%bo
pyrite and chalcopyrite.

A search for radiosctive mineral dsposits at Bar Mountain was under-
taken in 1945 by ¥illeen and Ordway {1946), They found that some of the
eourmalina-qpar§z fissurs %eins in the granits, particularly those that
contain red:hamatite and are gssoclated witn tourmeiinized basic or
fine-grained dikes, were radicactive, Ome 6f thess radioa&tive-zonen
crosses the top of Bar Mountein and extends to the northeast for about
5,000 feet, It.ie treceadle mostly omly by floa%; The radicactive dike
ar }onea where sampled &t the point of greatest radicactivity, near the
top of EBar Nountging i® about 8 feat wide., 4A chnnhel semple aeroes this
l8~inch wide red, hemastitic zone at the center of the dike containe

. 0,035 percent uranium, The red materiml appears to bes an oxidized zone

along close-spaced fractures, Fiseure -filling and replacement of the dike
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rgck, the tourmalins-quartz vein, and the adjacent granite may be invoivod.
The only uranium mineral identified is metaterbernits, cccurring im

vuge in both the granite wall rock and the tourmalins—quartz veins,

Hone of it hes been found in the red hematitic rock,

Caps Mouniain, -~ At Cape Mountain (fig. 3) Mesogoic granite is

intTuded into mid-Paleozoic{?) limestone. Tin mineralization has besn
found principally at the junction of the granite with limestons,
particularly where small apophyses from the granite cut the edjacent
shat tered limestone and formed channels for the intrusion of the
mineralizing solutions. 8ome tin mineralization is# found also in
fissures and replacement veins in the granite itself,

The border zone of the granits is ueually tourmeliniced, and is
usually quite barren of any other replacement minerals. Locally,
however, cagsiterite and pyrite haves bsen formed, replacing soms of
| the minerals in the granite. Bubsequent oxidation of the pyrite has
produced heavy red parous maeses“of hematite, containing cassi£eritd
and tvourkaline.

Contact with the granite has altersd the limestone in a2 zone
generally resiricted to a few feet of rock adjacent to the intrusive
and to fissures that cuf the limestone in the vicinity of the granite,
The alteration minerals in the limestone ars mosily tourmsline &nd
pyrcxsne, Minor constituants of the altered limestons are pyrite,

pyrrhotits, fluorite, scapolits, sphalerite, quartz and cassiterits,




. Cassiterite has been reported in vein quartz from Cape Mountaim amd
. locally ceassiterite, accompanied by tourmaline, is found as u.n iﬁprcpﬂ.—-
tion of granite adjacent to slipn_ar fault planes. -

Placer concentrates from ssveral of the cresks draininclfcapo Mountain
are redfcmctive end contain monazite and hematite, both of which give
positive flux ¢ests for uraniuam.

The fellowing minerair have besr reported from the stream craveis
of Banner Oreelk, ® tributaxy of the Anikovik River, about 1l miles
eant of Oepe Nountming cassierits, magnetite, Ilmenite, py%itc,

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

Uranium poesibilities of the York district, — On the basis of

pressnt knowledge the York ¢in district is probably-the_most likaly part
of Alaske $o contaln high-graede uranium ¢res, The minersligation in
e this disirict roughly parellels the tin-uranium mineralization of
Cornwall and the Brzgebirge, for in addition to ¢tin and vrenium,

tbe following elemsnts known in the Turopean districts have beer
recorded in the York districti entimony, arsenic, biemuth, boron,
corlum, chlorine, cobelt, copper, fluorine, iron, lead, iithium,
manganess, molybdeaum, nickel, phesphorus, silver, thoerium, and zinc.
0f the minerslized arsas within the quk district, ths Lost River and
Brocks Mountain areas contain the most important uranium prospecte,
alshough metatorbernite and uraniferous hamatite occur 2t Esr Mountainm,
and the mineralization at Ceps snd Potato Mountains gl sc favers the

presence of wraaium,
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Yome dismgrict

The Home district Lies in the erouthwestern part ef the Beward
Peninsule (fiz, 3). The rocks consist of a sequence 6f Palsozoeic
metemorphic recks, principally schist, llmestone, quartzite and green-
stone; Mesozoic granitic rocks, mostly in the Xigluaik Mountains and
at Qiﬁo Feme; and Tertiary clastic sedimantary rocks,

The Neme district im noted montly for placer~geld mining, dut
numexrosus lode prospects ars acadttersd throughout the district, mainly
a8 vein deposite and minsrelized shear zone depo;iﬁﬂ. Both wers
probably formed in part prior t¢ the metamorphism of the Paleozoic
rocks, and in.pirt during or after the inbtrusion of the Mesazoic
“granitic rocks, The veln depotits are mostly quarte withu'soie
calcite and contein gold and very mimnor sulphides as the metslliferous
constituente, Those minerallzsd shear zones primarily developed in
schiss are characteriged by disseminated sulphides, principally arsenopyrite,
pyrite and stitnits with the arsenopyrite predominent, whereas the
minsrallzed shear zores along limestone—achist contacts amd within
limsstone ere cheracterized by the concentration of argentiferous
grlene and varicus copper sulphides,

Among the most prominent of the lode deposits ares & number which
lie in a bslt on the south sids of {he Kigluaik Mountain about 25 miles
north of Noms (fig. 3}. The 8inuk River iron deposits &t the western
end of the belt (mo, 17, fig. 3), described by Eakin (1915) and Mertis

(1917, pp. Wh4-L4B), consiet of stockworks and veins in limestons,
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Limonite is the chief ore mineral at the surface but minor amounts of
hematite, pyrolusite, gelena, sphalerite, pyrite, £old, and purple
fluorite have been reported, This mineral assemblege indicates that
theees iron deposits may be gossans overlying zones of hydrethermal
alteration and thus may be comparable ¢to some of the known rsdicmctive
lodes of the York district, Mas¢ward from the Sinuk River iron
depoeits, this mineralized belt contalins lodses of bismuth, copper,
antimony, lead, zinc and silver, Elaewhere in the Nome district are
various deposite contrining mciybdenum, tungsten, tin and msreury

in addition ¢o gold. The loceiions ¢f these deposite nre shown obn
figure 3, and their mineral asssmblageés indicated in table 3,

The lode deposits of the ¥ome district (listed in tedle 3), other
than the Sinuk Biver iron deposits, are summarized by commodity as
follows:

Antimony ususlly cccure &e stidbnite in quartz veine cuitting
schist, Kidneys of stibnite accompanied dy very little quartz are
found along shear =zonesa in schist at several locelitiez but the ors
bodier are small,

Native blsmuth and bismuthinite occur in quertz velns in schist
on Cherlsy GOreek {mo, 18, fig. 3), but the metal content of the veins
are iow, Platiaum 18 reported to accompany the bismuth, In additioen,
bismuth nuggets have been reported iz placers in the vicinlty of Neme,

The copper minsrals of the Nome dietrict occur in replacement
deposite along ehear zones in limestons end schiet, At & number of

thete deposits, hydrothermal alteration accompanying the deposition
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Mineralized irorn-stained limestone
on Penny River ot Oregon Creek
divide

Quartz veins in sehist on Last
Chanee Creek

Quartz velns and mineralized
gchiet on Waterfall Creek,
Snake River

Mineralized shear zone in sehilst
at head of V¥aterfall Cresk

California lode on Goldbottom
Creek

Mineralised limestone—schist
contact at Neleon prospect on
Mount Distin

Brecciated quartz vein in schist
2t Sliseovitech mine on Manila
Cresk

16 - Quartz vein in schist at Hed and

Strand mine on Lost Creek
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8 - mineral reported as sparse

Stockworks, veins, and replace-
ment in limestones on the
Sinuk River

Quartz velns in schist on
Charley Creek, Sinuk River

FPegmatite dikss in sehist on
Windy Creek

Mineralized limestone with some
quartz veins at head of Nome
River

Joint and shear planes in achist
and greenstone on Slate Creek,
Kruzgzamepa River

Minerallzed limestone-sehiat
contaet, Iron Creek

Raplacement &t limestone-schist
contact, Kruzgamepa River

Mineralized black graphitie
gsehist and quartz veinlets,
Blgy Hurrah Creek near Solomon
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of the eopper minerals hae bleached and to smome extent siliicifisd the

limentone, Guarie hes been introduced alomg fh. ahear 2zonss in pladces,

 Waere sulphides oscur im thess zones they are contewporanesus witk the

quarte, Chalaopyrite, bornite, pyrite and seme gelsna are ths usual
sulphides present, but malachits and apurite are the most abdundant ore
ninsrale an most of ths ﬁfo-pec%n are confined to lurfaec workings,

Iron usually occurs as limonite which has formed by the oxidation:
¢f iroan-beering sulphides, and many of the vein and shear-zone deposits
ere thus hesa2vily iron-stained. Bematite iz much les# common then
limonite, and occurs in fracturss in schist and gresenstone on Siato,
Oreek end with srsenopyrite, pyrits, stidnite, molybdenum and tungsien
in quart: stringers in the California lode (me. 13, fig. 3) on Gold-
bottom QOraesk,

Talena, usuzelly silver-bszring and associated with sphalerite,
gecurs in lsnticular bodies along limestone—-schist contacts, It ie
alsy found in amall amounts with the copper minerals,

Cinpadar oacurs 1n small amounts in placer gravels at wmany
localities in the Fome district, and may be sparsely disssminatesd in
quarte veins ocutting schists,

'Tho only occurrence 6f molybdenum in the diatrict is in the
California lode (no, 13, fig. 3) on Goldbottom Crssk where presumably
tnhe sulphide of the maetal occursin small amounts with various other

sulphides in quartz stringere,
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B . Most of the silver of the Nome district occurs in s¢lld soluticen
‘ with galesa in lesd depoeits and smell amounts are¢ almost slways

elloyed with gold., No pative silver hes been Yeported,

Tin 1s repcrted in placer concenirates from Goldbottom Crsek, &
hesdwsetere fork of the Nortn Fork of the Snake River. The lode source
of the tin is unknown,

Scheelive is found in most piecer depoeits of the Nome district,
The lode sources are usually small quartz veins within mineralized
shear 2zones in schiss,

Sphalerite generally accompenies gelane in the lead cccurrences,
and 1 egsocieted with pyrite in guertz veilns cutting schiset,

As yet unverified reports of cernctite(?) in the vicinity of
Nome have been obtz’ 1ed from mine operatord records filed with the

' Survey sround 1519, Iron-stained schist along the tidge betwaen

Sunset Creek end Penny River, northwest of Nome is esiimmted to contain
isss than 0.003 percent eU con the basis of rediomstric rezdings on
the outerop (West, 19&6)0 A shory reconneisseance investigosion of the
eree. in the vicinity of Teller 'n 1946 {White, 1943) Tailed to revesl
eny significant concentretion of radicective meterial., Reconnelssance
of thke oapé Noms granite in 1347 {West and Matzko, 1950) found that the
small amount of radlosctivity in the grenite cen be ascribed o accassory
minerals, primerily zircon end sphene, No minerelized rock of any signi~
ficence wes discovered in vhe vicinity of the Cepe Nome intrusive, Samples
of the bismuth-beering vein on Cherley Creek mentioned ebove, raecently
submittsed to the Geological Survey, gove negetive results when tested

redicmetricelly.
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Uranium possibilities, -—~ The occurrence of lode deposite containing

various ur¥rnlum indicator metsls or minerals In the Nome district suggests
thaet B minerslized belt on the south flank of the Kigluaik Mountalne

is favorable for the occurrencs of rediosctive materials, The Sinuk
Rlver limonite deposits et the western end of the belt contain oxides
of iron end mangenese in essociation with various sulphides and

purple fluorite, mn indication that the deposits may be largely

gossane overlying zones of hydrothermal alteretion &nd thus mey be
similar to the kmown rediocactive lodes of the Tork dietrict. Another
favorable erea is in the vicinity of Mount Dietin where e hematitic
gold—aresenoepyrite lode accurs on Goldboettom CGreek, a silver-leed-zinc
deposit has been opened on Steep Creek and cassiterite pebbles have
been found in the plecers of Goldbottom Creek, The reporte of deposits
containing silver, lead, zinc, biemuth, antimony, meclybdsnum end
tungsten elsewhere in the mineralized belt suppert the hypoethesis

that the Nome district may be favorable far the occurrence of ur enium,
Council district

The rocke of the Council district (fig. 3) are much the same as
those in the Nome district. In the central part of the Council
dia¢rict the country rock im compored of the schists end limestones
of the mid-Peleozolc age, intruded by the mid-Peieozoic greenstones,
The Bendeleben Mountains on the north side of the dlstrict and the
Darby Mounteine on the smet side are composed of pre-Silurian

metemcrphlc rocks, Intruded by Mesozolce grenite, which a#peara in
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8cattered sxpoeures throughout the central parts of the renges,

The Darby Peninsula, betwesn Gelofnin (Golovin) Bay aud Norton

Bay, is composed of Mesozoic(?) intrusive and extrusive rocks, Thess

rocks are intruded by leter granites, which are apperently the sams ags

as the grenite intruding the rocke of the Darby, Bendeleben and Kiglueik

Mountains.

Production of gold is the mejor mining interest Iin {the districs,

Thus most of the proepects for other metals wers found incldental to

prospecting for gold. Reference material on the mineral depasits of

the distriat therefore pertains primerily te the gold deposits,

secondarily vo other deposits, The mineralizetion in the district,

88 in the Nome district, lies primarily in mineralized limestone and

schist, The mineralized rock is commonly iron-stmined in verying

degrees, mostly due to the oxidation of pyrite.
The principal prospects and mineralized locelitiss (other than |

. 86-d) in the Council district ere summarized below:

1) Goppar minerals in a miperslized contact betwsen limestone and
schist are reported: ot M, Dixon; around the head of Moon~
light Oreek, B tributary of the (asadspega River above Lower
Willow Creeks and on Spruce Creek, & tributary of the
Casadepags River above Big Four Oreelk,

2) 1In schist on the sast coadt of the Darby Peninsula, about 3 miles
north of Carson Creek, 18 & replacement copper prospect contaln-

ing malachite and chalcocita,




3)

)

5)

6)

7)

5 —rea—emeiﬁ—-esa—em

& low grade copper ore, coneleting mainly of chaloopyrite, im
reported in minsralized schist at the hsad of the Niukluk

Biver in the Bendelsben Mountalns,

Near Bluff numercus oxidized gold-pyrite-arsenopyri te-bearing
ores have been found In the schist and limeetons, &Hhout I miles
eas® Bf Bluff adls exposes & one-foot wide zons of red
ferruginous gouge-like material. The Bunker Hill lode, aboug

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

On the Fish River, & few miles above the mouth of the Riulduk
Biver, a fllver-lead prospect has been reported in schist and
limestone, Cinnabar also occurs at this locality, presumebly
in quartz stringerse,

At the Omalilc (mispelled Omilsk on figure 3) mine in the head-
watere of the Fish BRiver, argentifercus galena and stibnite, in
separats contemporansous{?) deposite are found in irrsgular
pocketr &t the contact betwsen & graenstons intTusive and
limsst one,

Chalcopyrite and bornite are fracture fillings in quartz veins
cut ting schist in the headwaters of the north headwdsrs fork of
¥echaulk Creek, & stream sntering Golofnin (Golovin) Bay from
the northeest, A malechits encruetation cccuze on exposed

portione of the vein,
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In the summsr of 1948, the Darby Peninsula and the drzinege basin
of the Ewiniuk River, in the southeast part of the district, wsre .
investigated for poesible deposite of rediosctive material (Woot, in
proparation), In the concentrates from the siream gravels of 2 smslil
streem on the wetf 0%:!% of the Darby Peninsula, about midway betwesn
Niseion and Qhee;§¥;2n§nor apount of an uranium-titanium niobate mineral
hee besn found, Ths bedrock source of thls mineral is not known, but
may bs from @ mineralized zcne near the contect betwesn ths younger
grenlte end the oldexr intrusives, The principel mineral in the concentrate
1e magnetite, with lesssr amcunte of sphsans &nd topaz, minor amounte of
hematite and allanite, and traces of Bcheelits, One concentrate taken
near Cape Darby, on the contact between the younger granite and the
older intrusives, in thls cass s me%amorphéeed granitic rock, consiesis
of hematite emd topaz, Traces of thoriasnite wers found in & stream
concentrats taken at the head of the Ewiniuk River, No information is
aveilable on the possible bedrock sourse of the minerel, except thet it
may bs diaseminated in granite.

Urapium poseibilitiee, == On the basie of favorabls minaral

associntione, the silver-lsad occurrences in the Fish River basir and
the gold-byrito—arsenoPyrite ores in the vicinity of Bluff appear to

warrant exemination for the possible occurrence of uranium,
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. Telrbaven and EKoyuk district., -~ The geology of the Fairhaven and
‘ Royuk districts (fig., 3) is mainly related to the rest of the Beward
Peninsuia to the west, but part of the rocks are related to those of the
Yukon Biver vallsy %o the ea8%, Pre-8ilurian schist and limestone with
igneous rocks occur west of the Kiwalik and Xoyuk Rivers, Rocks of
middle end uppser Paleczoic ags, mostly limestone and dolomite with
somé black slate, outorop south of the lowsr Koyuk Biver to Nerten
Bay, and in a narrow belt along the base of the Darby Peninsule,
Post—Carpbonifarous greenstons ls exposed along and juet sast of the
Tubit¢ulik River in the southwestsrn part of the Koyuk district,
Metamorphosed grenitic rocks en the sest flank of the Dardy Mountains
and andesitic flows end tuffs on the Buckland-Kiwalik divide--—all of
Mesozoic, but probadly pre-Cretaceocus age—-are intruded by younger
’ grenites, monzonltes, eyenites sand dlorites, which outcrop in scattersd
patches throughout both districts, Oretageoue ssdimentexry rocks, locally
¢oadl-bearing, are found sast of ths Tubitulik River and in small areﬁa
on the Xugruk and FPeace Rivers, The youngest rocks of the districts
ere wlde-sgpread Tertiary and Recent vescicular basaltic lavas,
Undoubtedly most of the Falrhaven end Koyuk districts bee been
investigated by proepsctors since prospecting sterted in the early part
of the century, Howsver, ms in most sreas of'Alaaka0 the primary intersst
in prospecting lay in discovery rich plecer-gold deposits. Oomsequently,
few lode dsposits, particulaerly of base metals, ?QVe besn reaportved,
Mining for plecer—gold csnters lergely sround Candls, near the mouth of

the Xiwalik River, and in the eastern parts of the dlstricts in streams
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tridbusery to the West Fork of the Buckland River and ths Peace River,

The mejor reported lode deposite of the two districte are summarized

below:

1)

2)

3)

L)

An argent{feroue lead depoeit hes been reportsd on the Kugruk
River in the Feirheven district near the mouth of Independence
Oresek., No informefion is available on the typs of mineralization.
Apsays show a considersble amcunt of zinc, and traces of copper
and gold, in addition to eilver snd lesd.

Several small open cuts, known a8 the Beltz prospect, are found
on Split Creelk, & tributary of Bear Oreek on the eastern edée

of the TFairhaven dlsirict. The ore occurs in quartz veins
cutting andesits and conelsts of chalcopyrite with some copper
carbonate stain,

On the divide betwsen the head of ths Tubutulik River and

Timber Creek, & tridutary of the Koyuk River in the eastern

part of the Koyuk district, malachits occurs in copper-stained
greenstons, near the contact with limestons. Almost no sulphlde
mineralization 18 found at this locality end the copper carbonate
oceure primaerily in fractures end Joints in the greenstone,
Platinum is recovered in meny of ths craeks of the ssstarn parg
of both ths Falrhaven and Koyuk dietricte as & by-product of ths
plecer mining for gold, The aoufce of the platinum is considered
to be the basic igneour rocks, perhaps ths andesites, cccurring

throughout the mining area,
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) AL *hs exbreme head o Pezce River, very coarse-grel.ed granite
cenbeins copper esulphide mirersls, The coppsr is epparently of
ns significence commexclelly, but as it sppears to have been
braught in coantemptransvusiy with the granlie it provides a clue
to the source of sume of the mineralization thet le 2sssciated
with the granitic lnirusives,

Five reconneissgnces {cr radioactive mrterisls have been mede in

the Falrhaven end XKoyuk dlstrices,

In 1945 an invaestigaticr uf the Sweepstekes (Greek area {the
western headwaters rfork of Peece River) wse made (Gault, Black and
Lyous, 1946} to determine the source of uranotharienite fzund in e heevy
send semple from this locallty. Only minor emounts of the minerel were
faund in the cresx grevels, end the bedrsck ssurce wes not laceted,

It orobacly is gseociated with the syenite intrusive mesg 2t Grenlte
Hounitin in the hsedweters of Swsepsiakes Cresk,

Aiso in 1945 a3 borief examinatiop was mrda of the urencthorianite-
beering £old pilacers in the vicinity of Cendle (Gault, 19u39), No
significent concentration of the mlinerai was found, nor was the bedrock
source loceted.

In L3ub the racomnalssance of vhe ursnothsriznite-tssrl ng grevels
woe extended %o the norih s ds sf Granite Mountzin (Xilleen and White,
1950) intc the hesdwaterr of Quartz Creek, a tributery of the Kiwalik

lver, in an attempt to locate ths Ledreck source of this radloactive
nineral, The brief sxaminelion revealed the presence ¢f buth ureno—

thorienite and a uranium-beering #horite high on the slcpses of Grenite
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Mountain. Agpin, however, the bedrock source could not bs iocated,

In 1947 an investigation was made of the ares alsng the divids
hetwean the Kiwaiik River end Buckland Rilver northward from the hesad~-
waters of the Peace River {(West¢ and Matzke, in preparstion). This areas
contains pre-Cretucecus granitic intrusives of the sam; ege as the
Granite Mountein syenite, Urancthorianite, therite snd & few ssecondery
uranium minerals were found Iz the concentrates from atrears draining
areas that ars undserlein by tne granitlice intrusivs, but no significant
radiocsctlve deposits were foun?d, It was concluded thav the radiocactive
minerals are probably dieseminetsd in the granitic rocks, & significent
leod, however, is the mi.sre. .ssemblage of concentrates from gravels
in small streams et the extreme head of the Psace River., These placers
occur near epn intruslve contact and the concentrates from them have
en eU coentent of about ten times that of the average ursnothorisnite-—
bearing concentrates obteined elzswhare in the sastern Seward Peninsulao
The heavy minermls in one of thae conéentra%es, in eddition to the nermel
rock-forming end accessory minerals, sre: pyrite, chelcopyrits,
hematite, ilmenite, ursnothorianite, bismath, borults, gold, silver,
chromite, thorite, snd gumrite. These minersals constituie abonut lQ
percent_of the hesvy minermlis, The gummite probably is an a2lterstion
product of the uranothorianite, although gommite usually is found ese
an slterasvion product of uraninite or pitchblends, The 8 treams In
which thess gravels occur are short and run mostly over tundra, One of
the samples was teken &t the highest topograsphle cccurrenca cf gravel in

the céreinege besin, The locetions of the semples are such thet the
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source agree has a meximum size of ebout one-half squere mils. This
locaticn at the head of Peace River ls probabdly not fer from the place
where Smith end Melkin (1911, p. 135)Id1900vered coﬁper sulphide minerals
in granite.

In 1948 an investigation wes mede of the Darby Peninsula and the
Kwiniuk River in the Council district, snd the Tubutulik Rivertr in the
western Koyuk district (West, in prepsration). In the heedwseters of
Clear uUresk, the first tributery from the west above the mouth of the
Tubutulik River, several stream conceatrates from en area of grenitic
rock contain mincr amounts 2f a uranlium-niobate minersl, Topez snd treces
of cassiterite in some of the concentrates indicate the possible presence
of some tin mineralization in the arsa, but otherwise thsre is no
indication of the source of ths niocbate mineral,

Urenium poesibilities, — At present, the occurrance of uranium

minerels with verious copper sulphides, hemetita, silver, ‘bitsmuth_0 etc,,
in & placer concentrate 8t the need of the Feace River constitutes the
only majcr lead to a uranium lode deposit 1n the eastern Sewerd Peninsule,
It appears to ve of sufficlent sign’ficence t¢ warrant the attsntion

¢f the uraniuw prospector,
Kougarck end Eepsnberg districts

The geology of the Kougerok and Espenberg dl stricts 1s much %the
same 3 that of the Nome and Council districts to the south, Most of
the bedrock is early Peleogoic limestone and schist which ie intruded

by Devonian or Cerboniferous basic rocks, now greenstones, Mesozolas
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granite is exposed st Hot Springs in the hssdwatsrs of the Sarpentins
River in the southern pert of the Rspenberg district, Rhyolitic
dikes occur st Kougarok Mountein, Tertiary or Recent basalts form
Devll Mountein in the northern pert of the Espsnberg district,

Almost all mining in the Kougerok and Hspenberg 4l stricts has
been limited to ths exploitation of placer gold deposits---pertlcularly
those on the Kougarnk River and its tributariss., The disccvery of lode
deposits has been 1lncidental to ths prospscting for placers, Brief
descriptisns of the few kpown lode deposits of the district follow:

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

Mountelr is a development conaieting of several open cuts
in an impregneted zone lylng neer & limestome-schiet contact,
Ths ore conslsts of malachlite end szurite ln ebout equal
smounts, A little chelcopyrite is elec reported, Blue
fluorite ocecurs in fleet in the vicinity of the prospect,

2) Coppsr and cther metellic sulphides are dissemineted in
metamorphosed limeetone nesr the mouth of Taylcr Creek on
the upper Xougarck River,

3) A prospect showing malechite aud azurite with a little gelens
i1s reported s few miles southeast of Kougarck Mountsin, No
cetsiis are available concerning this prospect.

4) Cassiterite, scheellte end cinnebar are reported in varl ous
plecers of the districts, out no lede aocurce for these

minersls is kxnown,
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. In 2946 Moxhem and West (1949) investigated perts of the Kougarok
and Zspenbserg districts to determine whather radi cactive deposits,
2imilar to the one at Her Mountaln to the west, were associated with

a granitic stock in ths Hot Springs eres at the besdwaters of the
Berpentine Biver; and, in addition, to attempt to locats the bedrock
source of plecer concentrate containing 1,36 percent sguivelent uraniunm
from the scuth side of Harris Dome, Nc¢ radiocactive material wase found
in the Herris Dome aree, In the Bot Springs arsa smell smounts of
radiosctive accessory minerals ars dlsseminated in granite, and several
sgcondary mipsrals conteining miner emounts of uranlum occcur in pegmetite
dikes mssociated with the grenlte,

Uranium possibilities. -~ As g0 littls information is aveilable on

the lode deposite of the Kougarok and Espenberg districts, it ie almost
' impossidble to predict their uranium possibilitiee, TFurther prospscting,
however, does not appear to bes warrsnted unless it be incidental to ths

search for other commercisl minarel deposits.

Eobuk =pd Noatsk districte

The Kobuk snd Nomtaek districts (fig. 1) includs the ares drained
by the Kobulk snd Noatak Rivers in ncrthwastern Alaske, Available
geologlic informetion on the districts 1s mostly restricted to areas
immadiately adjscent to the two meln streems8, The stratigrephy
and atructurearé complex,

In genera} the country rock of the districts coneiste of the

followlngs
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1) Pre-Palevzoic to Xocene sedimeriery rocks of many types
including bedded voleanic§; the clder rocks are considsrably
metemorphosed,

2) PEIeczoic bvasic igasous dikas and sills,

3) Upper Juressic(?) tasic intrusive rocks with some flows
and tuffs,

L) Cretacecus(?) granits and diorite stocks and dikes,

5) Tertiary to Recent beseltic leve flows Bnd volcaniec ash
deposits,

Ap 1in most arees in Alasks, prospeciing in the Kobuk atd Nostak
districte has baen for geld-—-primerily placer gold,end osther minsral
dspodite wers loceted only incldentslly to this seerch, Buch gold
lodse as have been found acouw a@ scattered localitiss in the Paleozoic
schiat ;nd slate, but they have Aot proven of econoemic velue snd havs
not tseen found fo contain sulphides or other mineralization of any
significence,

Copper lodes heve besn reported from seversal placeg in the Hobuk-
Xoatak reglan, Yui the Survey has informetion cn eltempis to exploit
only two prospects, both oF which ere in the Schwatka Meuntsins, north
of the settlement ¢f Kobuk, on ths Kobuk River., One of these prospects
ie in the vicinity of Aurora Msuntein where the coppsr minereligetion
ls 1n limestcne nesr the contact with eerly Paleozolce schist., Ths other
is ¢n Rudby Cresk, é tributary of the Shungnek River, where sulphide
minerslization hes fllled the interstices c¢f a narrow zone of brecciated

limestone., The ore i# an iron oxide with chelcopyrite and bvornits, and
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soms galena, sphelerit¢e and pyrite. Melschite and aguriie sre found in

the surficial portion of thg deposit. A spol exemination for radio-
Bctivity wes meds at thiﬁiijtglity in 1949 (White, 1950c) at the request

of the Atomlc Inergy Commission, No semples collected mt the deposi¢
contaln more then 0,007 percert equivelent nrsnium, The radioactivity

18 due to smell smounts ot uranium eesociated primarily with the sphaslerite,

Gelena was glso found in & breccieted and rscrystallized 1imgstone
on Wasley G;éek, 6 8tream entering the Kobuk River s shory distance
below Xobuic,

Mgsnetite, sometimes in reletively large maeses has been reportsd
from scettered locallties in the highiends of the Nestek-Kobuk district.
Some I this mineral from Dahl Creek, & stream perelleling Wesley Creek,
and a short distence to the east was found to be a reletively low grade
megnetic chromite, conteining LO te 45 -percent chromic oxide.

Asbestcs end jeds deposits elso occur 1o the Kobuk district,

Uranium possibilities. —— Many minernlized locelities predably

exiet 1n the rocke of the Noatsk and Kobuk districts, but until more
dofinite Znformetion 18 evallabie about the geosisgy and mineral deposite
of the reglon, the possi bllidy ef finding hligh~grede uranium despoeits

thereln eppeers remcte,

Southeastern Alsska

At the present time uresnium is kmown to occur et only one
locelity in southesstern Alaska, This occurrence is on 3he Mountain

View property nesr Hyder whers moderste emounts of rediosctive msterial
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(0,0%~0,X parcent eU) have bean found in iron oxides end warious
sulphides in quartz fissure voinslalong en intrusive contectk, and a
eecondary uranium mineral, ursconlte(?), occurs as films on fracturs
surfaces, In sddition, a number of wrsnium occurrencee heve been
reported by prospectors in scuthsastern Alaska, but no semples have as
yet been submitted to verify these oqrurrences, Two mcoderaisly
radlicactive samplee, the locetione of which ere not definitely knoﬁn°
may come From southeastern Aleska, possidly Prince of Wales Island,
One of these samples was found by the radiometric scanning of meterial
avallseble in ths Ketchikan Assay Office of the Territorisl Depertment
of Mines; the other, by scennirg the Alaskan collections of the Gsologicel
Survey in Weshington, Desplte the fset thet known occurrences of
uranium in southeestern Alascka are very limited, this region of the
Tsrritory contelns verious typss of hydrothermel deposits whsrsin the
mineralizetion suggeste the possible presence of uranium,

Information on the general geology of southeastsrn Alasks has been
teken meinly from e paper by Buddington and Chapin {1929). The datsa on
the minersl deposits hes baen sbstrected mostly from reports by Brooks
(1302), Buddington (1923; 1325: 1926: 1929), Xekin (1919)9IKn0pf (1911
1912), Mertis {1921), Overbeck {(1919), Reed (1938), Resd end Coats
(19y2), Smith (19iu), Spencar (1906), C. W, Wright {1908; 1909; 1315),
and F. 8, and C, W, Wright (1908},

late Mesozoic intrusive rocks ere the most prominent gsolegic
feature of southeastern Alalkg and the contiguous part of British

Colunbls, These rocke ars part of & large composite batholith and ite
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Batellitic intrusions thet form the backbone of the Coast Range from
Vancouver to Skagwsy, Doth on ithe mpinland and in ths Alexender
Archipslego, Otner prominent fesiures in the geology of southeastiern
Aleska (fig, 4) ars:
1) A belt of highly metemorphosed rocks that 1lle adjescant %o the
Coest Renge bYetholith ¢n the wast end consist lergely of gnelss,

highly schistose rucke ond marblie of Peleozdlc and Mesazolc age.

n
~—

Two telts of Mesozclic sedimsncery end volcanic rocks, one
extending northwestward from Grevians Jslsmd through Kupreasnof
Island to Junesau, end thé other extending slong the west coast
of Chichagof end Barancf Islands,

3} A belty of Peleozoic Sedimentary snd volcanic rocks, locmlly
metamorphosed, extesnding from Prince of Walas Island on the
south t¢ the Glacier Bey region on the nortn,

4) An erea of Tertiary sedimente and volcanics on Zarembo,
Kupreanof, Kuiu and Admirelty Lslande,

5) Recent lave flows on Kruzof Island,

The 2osst Range batholith le the msjo: ratsor tontroliing the
stru¢ture a2nd the locellizaticn of the minerslizaticn in southeasstern
Aleske, The minsral deposits of the reglon, genstlcelly associated
with the bat“olith, sre grouped lntc four northwest—trending belts

ffig, %) by thelr relationship to the main batholith or i%

subsidlary intruelves, The belts from sast to west are the:
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1) Eastsrn border beld
2) Central Cosst Renge batholith
3) Western bordsr belt

4) Western satellitic intrusive belt

Eastern border bvelt

The eastern border bely of the Coast Renge betholith lies entlrely
in British Columbls except for a smsll eres in the vicinity of Hyder
et the hesd of the Portland Crnai (fig, U).

In the Hyder erea mets—se¢limentary asnd volcanic rocks of the
Hazelton group or "Besr River formstion" ere intruded by the Texas
Creek grenodlorite, the Hyder quartz monzonite end the Boundery grano-
dlorite, The Texes Creak intrusive mass is thought to precede or be &n
early phase of the main Coast Rangs batholith which wes later lnvaded
by the Hyder and Boundary messes (Buddington, 1929, p, 1u).

About 60 mines and prospects in the Hyder ares ere described by
Buddington {1929, pp. 63-112)., Theee deposits end the ones in the
contiguous Salmon River district of British Columbie ere claesified
by Buddington (1929, pp. 42~-44) into five types, This clessificstion,
showing the relative sbundance of ore and gengue mineraels in the verious

typess, 1le presented balow,

Typs of deposit Mejor Minor
Quartz flssure veins of the galena spheleri te
sllver-lesd—gzold type pyrits chalcopyrite
quartz baritas
tatrehedrite
pyrrhotite
schaglite

native gold
native silver
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Veins end vein-like replecement
bodias of the silver-gold
type (Premier type)

Veins of gold type

Disseminated 2nd lenticuler
replscement deposite

Mineralized filssure zones

FOR-OIF LTSRN~

sphelerite
quertg

pyrite
quarye

pyrite
gelena
sphalerite
pyrrhotite
calcite

Zelena
sphalerite
quartz
calcite

pyrits
chalcopyrite
galena
tstrahsdrite
silver~rich
sulpho-saltse
native gold
native silver

chalcopyrites
sphalerite
gslens
native gold

chelcopyrite
ersenopyrite
tetrahedrits
quartz

barite
netive silver

pyrite
chalcopyrite
pyrrhotite
tetrahsdrite
sraanopyrita

In genaral the ore depcsits in the Hyder aree are locatsd in the

vicinity of the contact of the Texas Creek grancdiorite with formations

of the Hazelton group.

At a8 few places the deposits are cut by dikes

belleved to be offshoots of the Hyder quartz monzonite snd the Boundary

granodlorite,

I4 is thought, thnerefors, that the main period of minerali-

gatlon 1n thle area followad the emplacement of the Tsexas Oreek batholith

and precesdsd the intrusion of the younger Coast Range ignsocus rocks;

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

+he consolidetion of the Texas Creek batholith,

Some Rl%eration and

intreoduction of material, however, eilther sccompanied or immedistely

followad the luntrusion of ths younger igneous rocks, ss low-grads veins
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end disseninated deposite conteining vericus sulphides and hemetite are
found in gensatic association with thess younger rocks,

In 1343 the Territoriel Department of Mines reported (Fewler, 1919)
the occurrencs of radisticn snomalies on the Mountain View property
(no, 1, fig. 4) in the Hyder area, Brief investigation of thie property
in the same year {West and Henson, in-prepara%ion ~a) revesled that
moderate amounis of ursnjium are mssociated mostly with hemetite and
limonite; the sulphides--—gel ena, sphalerite, pyrite, chelcopyrite and
molyvdenlte; snd acheslits, Thess minsrals occur in quertz fissure
veins and mineralized shcots in 8 zone along the intrusive contact of
the Texas Creek granodiortte with rocks of the Hezelton Group, Other
mineresls of note in these veins ere tetrahedrite, freibergite, and
flucrite. A secondery ursnium mineral, probably uraconite(?), occur-
ring in films on fracture surfaces, has elsc been found on this property,
Although tha maximum eU content of the ssmples collected by the
Geolzgical Survey in 1949 is only sbout 0.05 percent, more recent
sampling by the Territorlal Depsrtment of Mines hes revealed values up
to sbout 0.3 percent (Saarela, 1350),

Reclation anomalies cre alsc reported {Sasrela, 1950) in the Tsxas
Oraax area {no. 2, fig, Y4) some 8 tuv 1D miles northwest of ths Mountain
View property. These anomelies apparantly occur, es at Mcuntain View,
in the general vicinity of the contagt of the Texss Creek intrusive with
0 ¢ks of the Hagzelton Group but their significance ie not as yet known,

Uranium occurs in complex assoclation with ores of other metsls in

the Hazelton eree of British Oolumbis (Leng, 1949e,pp. 16-17) scutheastwsrd
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from Hyder sand also in the eastarn border belt of ths Cosst Rangs

batholith,

Uranium possibilities, — The Hyder area is favoreble for contlnued

proepecting for urenium, for in addition to the above mentioned occurrence
of ursnium end radiation encmalies, ths arsa conteins other hydrothsrmal
deposits in which minerals typical of the intermediate temperature
renge, such as silver-besring tetrahedrite and geslena, are predominent,
The presence of fluoriys, and wrsniferocus nematite and limonite in
ganples from the Mountain View property 1s noteworthy., Therefore, the
occurrence of the iron oxides on other propertiss should bas sought,
ap in Bome caees they may posslbly be of hydrothsrmal origin, end thus
be a valuable guide 1n further prospecting,

In geaeral it is believed that the best uronium possibilitiaes of
the Hyder sres follow the distribution of its other miners) depomits.
Thus, prospecting for urznium, as well as for ores of other metels, 1
prevbebly most fevorable in the vieinity of the Texas Creek grsnodiorite-
Hazelton group contact, elthough the low~grade deposits, contsining
sulphides and hematite, genetically ralated to the Hydsr quartz monzonite
and Boundary grancdlorits should alsoc be chaecked for radicectiviiy.
These leter deposits ars exemplirfied by tha quertz veins and disseminated
deposits on Besr River Ridge noréh of Hyder and sest of the Mountain
View property, &nd on the Ebb Tide group (mo, 3, fig., &) on the Portland
Caral sbout 3 miles south of Hyder,

Anothex fevorsbie lndication for urenium ln the eastern berder bdbelt

15 the occurrence ¢f B8 jJasper-barite gengue with rich silver ores ln the
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Xiteault River distriet of British Golumbia epproximetely 30 milss south-.

east of Hyder,
Central Coast Renge batholith

The Upper Jurassic or Lower Cretacsous central Goast Ranga batholith
with inciuded Palsozoic and early Mesozoic metamorphic rocks streddles
the internetion~l boundary in the 1latitude of scutheattern Alaska
(fig..4). Buddington (Buddington snd Chapin, 1923, pp. 358-359)
generalizes about the batholith es follows:

“The Coast Range batholith Ln southssstern Alaeke
end the adjoining part of Bri¢ish Columbia consists
essentinlly of grear*isrite, quartz monzonite, and
quertz dlorite, with & little assocliated diorite snd
more bvaesic rocks and Included bselts of schist and injection
gneiss, TFew mineral deposits hsve been discoversed
within the core of the batholith, In the past this
has Deen asoribed to an actuel scarcity of metallization
there: but it is now recognized that the excesding
ruggedness of the country &snd its inaccessibility, with
consequsent slight prospecting, may also be e contriduting
factor, Mineral deposits of =conomic importancse cecur
in the belts of metamorphic vocks inclosed within the
batholith, ... and there is rno doubt that others will
be found, but it will probvebly still be found to hold
trus that mineral deposits of commarcial valus ere
relstively spsrse within the Cosst Range batholith, ™

Dxaminatlon of all aveillabls dmata alsc leade to the conclusion
that the mineral deposite in the core of the Coast Bange bathelith
sre sparse, Lode deposits are kmown only on the Pertlend Canal,
on the Chikemin, Unuk, Whiting snd Taku Rivers, and in $he area
between the Chilkat and Chilkont Rivars (fig, Y4).’

On Portland Canal about 14 miles southwest of Hydar is the

Commonweslth group of prospects {pmo. 4, fig, Y%) which, for the moet part,
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are contact metamorphlc deposits of pyrrhotite, molybdenite, sphelerite
and chalcopyrite in 8 garnei{~quartz-epldote gZengue. |

On Chickamin River an 8-foot quartz vein contsining pyrite and
molybdenite occurs about four miles upstream from the Behm Canal
(no. 5, fig. 4). At the foot of Chickemin Glaclier quartz veins from
2 inches to about 1 foot thick contain much pyrite and =smell amounts
of pyrrhotite, chalcopyrite and galera (no. 6, fig. Y4).

In addition to the depvsits on Portland Cenel end Chickamin River,
Buadington (Buddington and Chapin, 1929, p, 381) mentions thet quartz
fissure veins with hsmatite or mertite and pyrite are associsted with
quartz monzonite 1n the general erea betwesn the Portland Cenal end
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 (no. 7, fig. 4),

At the Whiting River prospect (no. 8, fig., 4) a metellized quartz
fissure veln occurs in & msrble belt surrounded by quartz diorite. The
metallic minerals in the veins ers srsenopyrite, pyrite, galens,
gphalerite and chelcopyrite. Arsenopyrite is predominent, Hlgh assays
for both silver and gold heve besn obteined from sslected samples end
moderate £8says are common,

Considerabls quantities of sphelerite with pyrrhotite end minor asmounts
of pyrite, galens and chalcopyrite are reported on trs Taku River about
1 mile from the international boundary (no. 9, fig, u4). The ore, however,

gives only low assays for gold and silver,
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. Native gold, bornite, pyrice end hematite sre reported in quartz
. veins at the northern end of the central Coast Renge betholith in
the ares bestwesn the Chilket and Chilkoot Rivers (mo. 10, fig. 4).

Uranjum possibilitiss. -~ In 1948 two rumors of urgnium finds in

the arsa of. the Cosst Ronge tatholith were receivad by the_Geoloéical
Burvey. One of thepe rumors pieced the deposit on the Whiting River:
the other, on the mainlend erst ¢f Petersburg, No additlonal information
or samples were obtalusbie w3th ths consequencs thet nelther were
verified, Wacker (Mining Truth, 1932) reported e deposit of wanium
on Mertin Arm of the Boca de Quadre Jnlet east of Ketchlkan (mo, 11,
fig. 4). 1In 1949 a member of the Territorial Department of Mines msde
en unsuccessful attempt to locsta thils deposit (Fowler, 19u9) with
directions from Wecker. Howsver, Wecker subseguently cleimed that the
‘ sgorch was not conducted et the cerrect locality. Wecker has no
samples avallable for examination,

The possibilities for the occurrence of uranium in the central
Coast Bsnge batholith appeavr to be very slim, 28 most of tha depositse
apparently are either of the contact mstemorphic or high tempsrature -
veln types, The Whiting Rivar prospect mey be similar to some of the
properties east of the Coast Renge betholith in the Hazelton district
of British Columbls, wheres uraninite is associated with high-grede
gold~-srsencpyrite oves (Lang, 1950, p. 13). The feat thst uranium hae
bean found in sssoelation wlth molybdenite, at the Mountsin View
property in the Hyder area pnd &t 2 number of properties in British

Columbise (Lang, 1550, p. li),would appeer to warrant the checking of
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the known molybdenite occurrences in Alsska, As seen above, molybdanite
neccurs in two lode deposites in the core of the Comst Range betholith,
viz,, thoss on ths Portlsnd CGensl end on the Chickenmin River,

With regard to tne possibility of ursnium in the Boca de Quadra
erea, 8s raported by Wacker, the geologlcal conditions there are not
unfavorable for mineral depisits in general, According to Buddington
and Chepin (1929, pl. 1) the Cosst Range batholith in the area of
Boce de Quadra includes & belt of metemorphosed sedimentasry rocks. The
conditions therefore are simiisr to nther locelitiae in the core of

the bsthollth whare known minersl deposits heve been found,

Western border belt

The wesiern border balt of the Qoast Range batholith in southesstern
Alesks extends from the western contact of the meln batholith westwerd
to & line through Clarence Stralt?, Xupreanof Island, Adwiralty Ieland,
snd *he meinlend peninsuie between Glacisr Bay and Lynn Canal {fig,.

4). . This belt consists malnly of metamorphic rocke, probably

01 Pelaozoic end early Mesnczolc ages somewhat less metamorphosed
Mesozoic sedimentary and volcanic rocks: end Intrusive rocks subsidiary
to the msin Coast Range betholith,

The dlstribution of the mor: suigniiicant mlinsrals in the mejor lode
deposi 5 of the western border bait Zs shown 1n table ;. These deposits
(fig, 4) ere of hydrothermal srigin and include fissure veins, braccia
veins, replecement veins, shesr zone deposits, stringer lodes and

stockworks, Contact metamorphlsm mey elso have been a contributing factor,
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perticulerly in the vicinity of the lerger intrusive messes,

Uranium poseibilities. — The mineral essemblages of certain of

the minersl deposite of the western Yorder baelt ' ase teble L) suggest

the presencs of urenium in that they ccotain fluorite, hematite, native

silvar,

tetrshedrite, bismutn, cobslt and nickel, Thse f2ollowing

deposits would thus appear to warrent the First ztterticns of the

uranium prospector,

1)

3)

L)

6)

The blicmuth~ and silver-beariug galens-tetrahedrite ores on
Annstts Ieland (no, 13, fizg. W),

The hemetitically eltered copper ores on Orevina Island in
the vicinity of Drll Heed (no. 1, fig. 4).

1/

The biemuth-beering gold quartz veins neay Kestchiken™ end on
Baelm Bay (unas, 19 end 21, fig. Y).
The complex silver-lsad-zinc deposlts ccnteining native
ailver and flunrite on %*ns meinland sest 3f Wrangell
{no. 22, fig. Y).

The arsenopyrite-pyrits ores on Thomes Bay (no, 28, fig. %),

The copper deposit cuxtal: lng native ellver et Polnt Astley on

Holkhem Bey (no. 33, fig. 4).

In 1549 West and Bensom (14 preparatlon —b) meds e hrety sesrch
neer Ketchiken in en attempt tc locate the old workings on the
plsmuth~besring gold-quartz vein of the Hoealey cleim. Thae

saarckt was unsuccessful vecauss of dense vegetation, ZRadlomeiric
tests on the dumps of several old y-ospects in the ganersl viciunity
of the repcrted locatlions of the Hosdley prospects were negativs,
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A somple of carnotite, asscclated with slats &nd coal, has recently
been submitted to Ketchikan Assey Office of the Territorial Depariment
of Mines, According to reports it 1s from an unrecorded coal locstion
on the porth side of the Clevelend Peninsule, Buddington (Buddington
end Ohapin, 1929, p., 263) xeports the cccurrence of Tertiary clastic
rocks on Union Bsy on the north side 3f tha peninsuls which prasumably
could be coal-bsaring,

The minersl depcsits 1n the northern sector of fhe westerr border
belt, par%icﬁlarly those of =hes Juneezn gold belt and on Adwiralty
Island, do not appesr to be Toverable for the occurrence of uranium,
The sulphide content of these deposits 1s Almost invarlsbly low,
end there i3 very little indicetion of the hematitic elteration, which
is frequently found to accompeny certain types of high-grade uranium
ore, Further, the fect thet these narthern sector deposits have been
developed to m greater degree then thcse in the socuthern sector of the
belt also Teduces ths possibilities for uranium therein, es sven smsll
amounte of redicsective minerals would have been long since recognized
on the amalgaﬁating or concentreting tatles in the mills of such well
lnown mines as tke Aléaka-Juneeu &nd Treadwell, Two sgmples representa-
tive of the will concentrates and teilings of the Alaske-Junesu mine
for 1943 both contein. less then 0,002 percent eguivalent uranium.

The conclusion that the northern 5eétor of the western border
belt 1s unfavorable for the occurrence ¢f uranium 1s supportsd by the
negsative results of short radlometric reconnsiessnce in the Juneau

sree snd &t Funter Bey (West and Bemson, in preparatiocn -~b).
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Wastern satellitic intrusive belt

The western sstellitic intrusive belt of the Coast Benge besholith
1iss wast of the western border belt described sbove (fig..4).

Its main geographic elsments ara Prince of Wales, Xuiu, Beranof, ana
Chichagof Islends, and the part of the mainland in the vieinity of
Glacier Bay. The geology of this belt 1is generally similar to that

of the westarn border bslt, Intrueive rocks, however, appesr to occupy
s less dominent position in ereal distribution, Mstamorphism of the
sedimentery and volcanic rocks is not as prénOunced as in the belts

to the eaet, except near the intrusive rocke. These differences
between the western satellitic intrusive belt and the more easterly
belts are probably due to the westward plunge of the main Coast Range
bethollth Deneath the intruded cldsr rocks.

The dietridution of the more significant minersls in the mejor
lode dsposits of the.western satellitic intrusive b;lt of the Comst
Eange Batholith is shown in table 5. The locetlons of these deposits
are plotted on figuro 5.

The most highly developed deposites of this belt ere the copper oree
of Xasman Bay {(no, 59, fig. %), Xesamn Peninsula (no. 60) and the Coppar
Mountain area (nmo. 68) on Prince.of Wales Island, and the gold~bearing
velns of the Xlag Bay-Ximshan Cove ar.‘ (no. 88) on Chichagof Island,
The remaining dapoai{s, with & few exceptions, are but 1little develéped

prospects,
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g2 - Snipe Bay, Baranof Island 91 - Lisiangkl Inlet, Chichagof Island

E3 =~ Red Bluff Bay, Barancf Island 92 - Yakobi Island

g4 ~ Silver Bay, Buranof lsland (geld prospecte) 93 - Tenakee Irnlet, Chichagol lsland (Big Ledgs prospect)
85 - Silver Bay, Baramof Island (uickel prospect) 34 ~ Tenskee Inlet, Chichagof lsland (Baldy Lode prospect)
86 — Rodman Bay,K Baranof lsland 95 - Lemesurler Ialand

87 - Falcon Arm, Chichagof Island 96 - Lower pert of Glacier Bay

88 - Klag Buy-Kimshan Cove, Chichagof Islend 97 - Pald Inlat mrsa, Glacler Bay

g5 - Portlock Earbor to lLisianskl Strait, Chichagof ieland 98 - Mulir Inlet, Glacier Bay (holybdenite doposit)

S0 - Pinta Bay, Chichagof Island 90 - Porecupine dlstrict

Interior—Duplicating Sectinn, Washinglon, D, T, $ide)
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. The types of deposits in the western satellitic intrusive belt
. include: high temperature vein &nd contact deposits; impregnated or
veined shear gones; quartz flesure and breccie veins; mineralized
dlkes; and deposits probably derived by magmatic segregation. All of
these types, except the posesible magmatic segragates, are of hydro-
thermel origin, end with few exceptione were formed during the
intrusion of the betholiths and stocks subsidiary to the main Coast
Renge batholith. A few of the deposits, notably the bé.rito and zince
on Kuiu Xelend {nos., 80 and 81, fig, 4, and the fluorite on Zarembo
Islend (no., 24) in the western bordar belt, occur in Tertisry rocks,
and hence must have formed later than thoee depoeite related to the late

Mesozolc intrusives,

Urol.nium polsibilitios. ~- Two moderately radioactive samples, both
. possibly from Prince of Weles Islsnd, have been found by the radio-
metric scanning of material available dn the collections of the Territorial
Department of Mines and the Geological Survey. One of the samplee may
have been collqch»d in the course of the Survoy'll investigation ef the
chalcepyrite—magnetite sres of Kmsaan Penimsule in 1343-4L, It contaima
approximately 0.1 percent e¥, im part due to allanite and iIn part te ome
of the cepper uranites, p-ro'bably':outorbornitlc. The other sample,
fo{ud. in the sceanning of rock collectiséns by thollTorrit_orial D:opn.rtnclt
of Mines in ite Xetchimen Assay Office, contains Q.05 percent OUZOS.
‘a8 determined by the Atomic Energy Commimsion (F. Y. Lab. no, LOBK),
vhe desaribe the sample as: "ene hand specimen of altered iron-stained

s1lieeous rock with voinloh.of calcite, pyrite, and a dark red miseral,
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possibly hemstite®. Although the source of thie sample is not kuaown, ite
genersl Bppesrancs suggests & similarity %o rocks in the vicinlty of
Nibleck Anchorage or Dolomi on Prince of Wsles Islend, Portions of this
semple sesn by membere of the Survey haeve a disjinct "jespery" appearance.
Seamples of jsspery rock, recently submitted to the Ketchiksn Assay
Qffice, and slso thought to be from Prince of Wales Island, contein from
about 0.01 to 0.2 percent equivalent uranium,
The eesrch for a reported occcurrencs of radlosctive ore in the
vicinity of Chichagof (Klag Bay-Ximshan Cove aree, no, 88, fig, L'
wae unsuccessful (West and Benson, in preparation ;b). Rediometric
tests of a variety of materisls from many of the mines at Chichegof
ware negative, Colby's repart (Colby, 1942, p., 175) of radium in the
waters of Goddard Hot Springs appeers to be unfoundsd (West and Benson,
in prepsration -b), Feld rediometric tests on rocks in the vicinity
of the hot springs weras also negativs,
The minersl assemblages in 17 deposits (tabls 5) in the western
satellltic intrusive belt suggest ine presence of uraniun, These
minerel depcsits, located Dy number on figure ), are:
1) Hematitically sl tered coppsr deposite in the vicinity of
Niblack Anchorage (no. 45): the possible similarisy of the
Jaspery radiosctive material, mentioned ebove, to the dascriptions
of the ore material at Nlblack Anchorage and at Dell Heaq on

Grevine Islend {no, l4) should be notad:




2)

3)

Y
5)

6)

7)

8)

9)

65 FOR-OFFIOAT U2 ONLT-

(0ld-besring breccia velns near Dolomi (no, 48)many of which
contein tatrahedrite and pyrite as ths dominent sulphides;
Gold quartz veins at Kitkun Bay (no. 50) some of which contein
a bleck (manganese?) minerel, and with which are associated
impregnated zonas containing hematits, msgnetlte and chslco-
pyrite;

Silver-lead-zinc veins neer Dore Bay {(mo. 51);

Silver-leed deposits on the South Arm of Cholmondeley Sound
{no., 53) which are qusrtz fissure veins containing ergentiferous
gelena a8 the predominent ore mineral ln & gengue of cuerte,
siderite and calcltes

Tetrahedrite~beering gcld veins on thae Dolly Verden group of
claims at the heed of Twelvemile Arm (no, 56);

Vein gold deposite nesr Hollis on Twelvemile Arm (no. 57)

in which pyrite is the predominent sulphide, and in one of
which is & soft, black, supposedly sulphentimonide or bismuth
mineral:

Gold quartz veine neer Granite Mountein on Twelvemile Arm
(no, 58) whiéh contain severel of the more common sulphides,
ers deeply steined to & red-brown celor, and contain quartez
and calclte with some siderite a8 the gangus mineral s,
Copper-pelladium lods mine at the head of Ksseen Bay (no. 59)
in which copper sulphides, chiefly bornite, ere dieseminsted
In & basic lgnecus rock; a hematitically altered zone sdout
20 fest wide off the 200-foot level was discovered by diamond

drilling in 194 3-ly:
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10) Chslcopyrite-magnetite ores of Kasaan Peninsula {no. 60) which
2re thought to be of contact origin; hematite and molybdenite
are found in meny of thess deposits, and fluorits has been
rsported in one prospsct: the radioactive sample contpining
allenite and one of the copper uranites, mentionsd above, may
be from ocns of these mines:

11) Tetrphedrite-bearing silver-lead quartz fissure veins on Kasaann
Mountain, Kesasn Paninsula (no, 61);

12) Copper-iroh deposits in the Copper Mountain ares {no. 68) which
ere similar in origin end composition to these on Kesaen
Peninsula;

13) Molybdenits lode 8% Shaksn (no. 71) wkich contains—--in
addition to molybdenite--—chelcopyrite, pyrite, pyrrhotite,
ephsleri te, hematite end llmonits; with regerd to the area
in the vicinity of the Shekan ignecus stock from which the
molybdenite deposit was probebly derived, Buddington
(Buddington end Chepln, 192G, p. 367) states:

¥ ..the belt,,,deserves further proepecting,
The Sheken stock 1s highly differentisted;
evidences of metallizatlion in it or in its
vicinity were noted ir several plsces and
include arsencpyrite veinlets, galena, and
spsculsrite in lccel contect metamorphic
pockets, the molybdsnite lode at Shaken,

end gold-bearing quartz veins. The country
rock olso is 1n part favoreble for ths forma-
tion of contect copper deposits.

14) ilver-bearing tatrshsdrite-chalcopyrite vains on Mount

Vasta, Dell Isiand (no. 73):
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15) Argnﬁﬁifereus gaiené-dopoeita on Sea Otter Herbor, Dall
Islsnd (no. 75);

16 Molybdenite depcsit on Baker Island (no. 75);

17) Silver-bearing gelena-tetrahedrite ores near Egg He:rbor
on Coronation Islend (no, 79).

Except for the gold-besring veins nesr Pinta Bay end Lisisnski
Inlet (nos., 90 and 91) on Chichagot Islend and & few prospects in the
Glaclar Bay district (no. 97), the northern pert of the western
petellitic intrusive belt doss not sppear to be favorgble for the
occurrence of high-grads uranium deposits. At the deposlte near Pinta
Bay (no. 90) and Lisisnski Inlet (no., 91) arsencpyrite it the predominent
sulphide with subordinate pyrite, chalcopyrite snd sphslerite, Tetra-
hedrits and scheelite also are found in the veins nesr Lislanskl Inlst,
Argentiferous sulphides (cheslcopyrite, pyrite and tetrshedrite) oaccur
in pode elong minerslized dikes on Willoughdy Ieland in the Glacier Bey

aistriet (no. 97).

Aleska Reillroad-Ilismne region

The principal mlnarslized arsas in the Alssls Reilrosd-Iliemns
region are situsted slong the flanke and foot hillz of the Alasks Bange
and in the psriphsrel aree of the Teslkeetna Mountsins, Although gold
production fer sxceeds thset of any other metal in dollar valus, oraes
of lead, silver, zinc, copper, and antimony heve been pfoducad in

commercial quantity in the past. Only gold ie being mined at present.
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Uranium minerale are known to occur only in the Willow Cresk snd
Tentna minins districts, In the Willow Cresk gold lods-mining district
(no, 13,fig. %), 50 milas northeest of Anchorasge, & faw pegmetite
dlies were found to contein very wminor amounts of radioective minarals,
Uraninits snd seversl thorium minerols have been identified, but no
significant concentrations of the rediomctive materiesl hsve been found
(beham, 195CaMcvhar end Welwon, in preparation -b), In the Yentne
mining district (ne, 10,fig, § , uraninits haes been identified in the
gold-bssring placer gravels of Oache and Peters Creek, but the concen-
tration of rediomctive meteriel in ths gravel 1s too low to werrent
it8 recovery as a by-product of gold mining (Robinson, Wedow and Lyons,
1946).

In 1918 & construction worker on the Alaske Reilrosd submitted
a semple of carnotite to the Foirbanks Assay Office, The essayist
appended & nota to the report on the cernoctite expressing some doubt
on his pert that the semple actuslly ceme from Alaska, Letters from
the assay office to the worker requesting additional information on
the locality ware unaﬁlwcred and the worker died in 1921, Subsaquent
offorte (o obtaln informetion from hies acquaintances wers unsuccessful,

In view of the poseibility that the ore might heve been found in
the vicinity of the reilroad, a rediometric treverss of the reilroad
right-of-way brtween Sewerd snd Feirbanks wee made in June 1850, No
redlosctivity of slgnificeance was detected (Moxhem snd Wast, in prepare-

tion),




. Alasks Renge

. Xsntishna district. ~— The Kentishna district fig, 5)

includes the north slope and foot hills of the Alesska Hr.ize, within the
drainage of the upper Kentishna River.
From the foot hllls southwsrd to the crest of the mountains persllel
belts of metamorphosed sediments and interbedded volcenics renging
from pre~Certrien to Devonizz are exposed, Thess unlts hsve been intruded
by lgnsous rocks ranging from small dikes snd s8ills to bodies of
batholithic proportione, most of which are of Mesozoic age,
The lode deposits of the Kantishna district may be divided into
four groupQ——-leaa«silver~zinc, sntimony, copper,and gold
Laad-silver-zinc deposlts have dbeen found chiefly in the Kantlehna
. Hills and on Mt. Bielson., Ths mora importsnt mines in the Kantisbna
. Hills ers located in the headwater vasin of Moose Creek, Metalliferous.
quertz velns Leve been emplaced a2long shear zones In pre-Cembrian schist,
Gelena, pyrargyrite, tetrahedritse, and gold-besaring sphalerite arae most
abundant ors minerals, with lesser emounts of arsenopyrits, pyrite,
narcasite, melanterite, free sulphur, scheslite, and scorodite, Soma
of the veins sre heavily sysined with iron oxides, Considerable
development work hses teken place, chiefly 1n the area between Fridey
and Xureke Creeks, where sn estimated 1,500 tons of high-grade lead~
silver ore has veer shisped to the smeltesr{mo, 1, fig. 5).
Mt, Elelson (no, 2, fig, 5) is composed primerily of granodicrite

which has intruded Devoanlen ergillite, limestonas, slate, and schist.
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Solutions emaunating from the lptrusive mess have replacsd calcereous
beds in an irregular zone ahout 4 miles in length mlong the north side
of the grenodilorite, Sphalsrite, gszlens, chslcopyrite, melachits, snd
azurite, listed in order decrsasing abundance, &rs the ore minersls
definitely 1dentified, Silver is carried in solid solutlon by the
gelena and sphalerite., Tetrphsdrite has been reported from sevaral
prospects but never hes been identified definitely. In most places
the ore consists of bands of spidots minerals and sulphides, up to

an 1nch in thiclmaee, sepersted by barren zonss. Dev=lopment work
consists only of trenches and pite. No ore has been shipped from this
eres (Reed, 1933).

Raports of significent quentitiss of silver in fhe Mt, Dieleon
ore8 would auggest that thie area might well be investigeted., It 1s
accessible to the Alaska Heilroad by the McKinley Per: Road and eould be
readily included in the investigation of the Kantishna Hills, & short
distance to the northwast,

Antimony lodes are found chiefly in the sestern portion »f tha
Xantiehna Hills in the hesdwaxrd basin of the Toklat River 2o, 3, fig, B),

The Eentishna Hills have basen sroded from the pre-Cambrian Birah
Creek schist which has been warpad into brosd, open folds striking and
plunging in a‘northeasterly direction, Stibnite is found in veins and
lenses in 8 shesr zone In the mchist, The low grade ors bodies conelst
of disseminated org in quartz velns, where & high-grade ore is found in
lenses and kldnays of the purs mineral, Minor amounts of pyrits,

arsancpyrite snd oxide= of antimony are also asscciated with the stibnitae,
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Development work has been most axtensive at the Stampsds Mine, 2%
miles above the mouth of Stampede Creek (White, 1342, About 68 tons of
concentrates were shipped to the smeltsr in 1948,

Other sntimony prospecis have been located in adjscent parts of
the Kantishna Hills, but no devslopment has trksn place,

Several deposits of stibnite, reported to occur as thin veinlets
end lenses in & decomposed sandy stratum (Moffit, 1933, p. 31L),
have 2 -°n “ound near the hesa of Slippery Qreek, south of McKinley
Fork tme, Y, fig. 5i. The country rocks are dark, banded shsles,
gilicaou .ads, and interbedded lava flows, cut by acia dikes,

In & few coppar prospscts,in the-headwaters of Slippery and Iron
Creeks (Moffit, 1933, pp. 319-324), solutions from intrusive granitic
rocks have mineraliged shesred, brecclated matamorphosed ssdimentary
rocks, The primery copper mineral is chelcopyrite. Sphalsrite and
secondary coppsr carbonates arae present in most of the prospscts,

Minor amounte of native copper, cuprite, end mangenese are also rsported.
Hematlte was found st one prospect snd iron-staining is reported to be
notlcesble at thas othsrs, Nesr thes head of the west fork of Slippary
Crsek, cinnabsr snd native mercury wera found with iron and coppsr
salfides end various oxidation products, particulsrly hematite

(Moffit, 1933, p. 321).

The chief arés of gold minerelization in the Xantishna Hills is
the ridge datwssen (Qlen and Spruce Creweks, The 'gold is in quartz
veins cutting the Birch Oreek mchint. Many of these valns also contain

minor amounts of zinc, lead, and iron sulphides (Moffit, 1933, pp. 333-33Y).




Nenapna district, — The MNenrna diskrict rmhraces the angsrth alapes

pnéd fecthilla of $oe Alrska Runpe dArealned by ths Nenana River and its
tridutariss (fiz, 5), .

The principel formations of this dlstriat Include the pre~CGambrian
3irca Ureek schist, the Paleszoic{?) Motetieniks schis:, the Cretacsous(?)
Osntwell formation of moderatal; metamorphosed clastic sedimsnis,

Tartiery coel measurss end gravels, snd Pleietocena dancsits: &nd
Mesozoic{ ) gronitie intrusivas,

Lode miring ln ths Nenzpsa district hes been coniined chisfly to
gold production from the Llberty Bel)l mins on Iva Cresk whare stringers
of cuartz and suiphidesn ars emplaced along folistion plsnes of the
Totatianiks schlst nesr granitic intruslves. Gold-besring srsenopyrite
18 tha princlpel ore minersl and ie essacletsd with pyrits, chelcopyrite,
and bismzthinite (Moffit, 1933, pp. 3u0-3u5), [no, %, tig. 5).

A number of other geld-quertz lodes heve besen staked in this
Alateict but ns dsvelopment work has been done (Cspps, 1912, pp. 52-854%).

4 “Tew carloeds® of lepd-silvexr ore were raeportad as delng produced
Zrom & lode sn Califernla $reel:;, wut no Informatinn concerning ths
locatlcn of the property ie avsiletie (Cepps, 1940, 1. 186}, {no,..6, fig, 5).

Valdez Cresk district, -—— The Veldez Creek district includes ths

dreinage besin of Valdaz Creek (mo, 7, fig. §). Bedrock includes
Mesozoic greenstnns, tuff, limestcue and schist which heve been intruded
by dlcrdisie st-clg,

Sorsral prospect lodes contaliniwg 201d 23é miner ransunts of cther

matals ave bDeen staked on the south eide of Veldez (raeex baetweer Deneli
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and Eldorado Craek, The lces occur »s fissure veins, disseminated
deposite end mineralized sheer zones in both the metamcrphceed ssidi-
mentery rceks and thas intrusive dlorits (Ross, 1333b: Tuck, 1838),
None of the prospects heve Laen developed to the production stage,

Chuli¢na district., — The hilitna dietrict includes the upper

bssin of the Chulitne River (no. 8, fig., 5. Bedrock includes
Devonian( 1) to Triassic metes. ;opaoased sedimentary rocke and inter-
bedd»1 volcenics intruded bty Tartiory(?) scidic bosaes, dlkes and
eills, end Tccena(?) ccel-benring sediments,

Lode deposits in this dlrtrict are gensrally valued for their
501& content, although & few contain up to 10 psrcent copper in
small quantities,

The mineralized aree 1s about 2 miles wide and extends from
Costello Crmek to Long Creek, end sppeers agein on Ohle Creek, 7
miles ferther southwest (Cepps, 1G12b: Ross, 19332),

Sulphides are irregulerly alistridutod end seldom exceed 50 parcent
c¢f #ha lLaole uetier, Avsenipyrite iz the most adundsnt ore minersl.
Chzlceoyrite, galens, =nc svhelerits slsy are found et nearly every
prospect, although, with two possitle excaptlons, they de¢ not occur
in commerclal quentities,

The Resdy Cash cleim on Chio Creci {mo..8, flg. 5) .. 7
conteins mores silver, geslene mnd sphalerits than most of the other
claims, Hmall quentities of argentlte aod a silver telluride

ars thought to be the souroe of the larger amount of silver (Roes,

1933e, pp. 318-320).
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‘ The Gol en Zone Mine, loceted at the hesd of Bryn Mewr Creek

. no., 8, rig, 5 1is the only property in the district which hes been
acsively developad. Gold-bsering srsencpyrite, pyrite snd minor amounts
of sphslerite, chalcopyrite, galena, malachlte, end stibnite(?) cccur
¢long a shear zone in & small quartz-diorite stock intruded into
metemorphosed sadimentary rocks (Ross, 1933e, pp. 321-325).

A gold prospect snd an antimony prospaect have bsen steked on

Antimony Cresk, a short disiuncse sost of the rallroad. Buth ere
esBoclated with lntrusives whicn cut a series of metamorphosed srgillites
and graywackse (Capps, 1919b, p. 229), (no. 9, fig, 5).

Yentna dilstrict. —~ The Yentna district lncludes the =sras drainsd

ty the Yentne River and its nor tharn tributeries (fig, 5), . . Bed-

rock in the district 1s predouinantly Mesozolc slate and greywacke over-

. lain in placss by Tertiary coal measures, Mesozolc grenitic intrusive
. ma.ssas and aszocisted dlkes cut the Mesozole sedimentery rocks in many
locslitias,

No matelliferous deposits ars known 1o occur in the Yentna distriet
other then e few gold-quartz vsins which have been found in the besin
of Cachs (resek, The badrock source of the placer gold 1s telievad
to ba the quertz veins which cut the Mesczolc greywacke a2nd slate in the
vieinlty of grenitic intrusives (Cepps, 1913), Cassiterite and
platinum 8lss occur in the placers of the district (Mertis, 1913),

An Investligetion of an occurrence of redioactive minerals in
gold plscer dsposits in the Canchs Oyeak-upper Patesrs Creek area was

made in 1945 (Bobinson, Wedsw and Lyons, 1946) and disclosed that
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deposita on both creeks contein small emounts of ureninite{?) in sddition
to slightly radloective accessory minsrals, The concentration of redio-
actlve materisl was found to be insufficient to constituts a feasible
source of supply end no search for a possible bedrock source of thae
uraninite(?t) was mede. {(no, 12, fig, 9).

Iiiemne Leke-Leke Clerk area, -- The Iliamna Lake-leke Clark area

arviterily includes the portions of the Alesks and Alsutien Renges and
ac¢inceat terrii~ry in the genersl vieinity of the sbove mentioned lekes
{rfie. 6). . . The bedrock includes Peleozoic gnelss, eschist and
rimesions anu womewhat less metamorphosed Mesozolc sedimsntsry rocks,
all of whilch have begn intrudsd gy 8 grenlitic baethelithic,

The majority of lode deposits in this ares ere velusd for thelr
copper and gold counten?, elthough silver snd iron &lso occur in signifi-
cant quantities.

Thres properties, the Dutton, Duryea end Durand clasims ere located
ssveral miles southeast of Pile Bay (Capps, 1935, pp. 91-94). The
Dutton and Durysa lodes are slong thse contoct bstween & metemorphosed
Trisesic limestone and an oldexr greenstone, both of which he' '~ heen
intrud :d by small andesite dikes, The Dutton ore body (locatisn 1,
fig. 6) is » 2o0ne 200 feet wide, locsted chiefly in the limesione, .he
ore consists of chalcopyrite and pyrite w'i> very mlnor =mounts of
molybdenite, The Duryea cleims {locatlon 2, figyrs. 6} bsrs abvoul 2
miles south of the Dutton prospect o.. conteln flesure deposits of
sllver-bearing galepe and sphslerite in the limesstons. Small nodules

and mssses of black mengeniferous iron oxide have Ytsan found locelly




76 OB OTRILIAL USE oL
at the surfamce, Asssys sre raported to go es high s 196 ounces of silver,
220 gold, 35 to 50 percent lesd end 15 to 20 parcent zinc per ton,

The Durand clefms (leocation 3, figure.6) ors situnted sbout 2 milaes
northeast of the Dutton =nc Duryes cl: ims on s shear zone in the green-
stone, with chalcopyrite, pyrite, and coppsr cerbonates being reported,
No production has takan plasce et eny of thess properties slthough con-
geidersble development work has btesn done.

Two coppser prospects hasve been locatzd neer the shores of Iliamna
Leke, The Millet property (location 4, figure.6) .s located 22 miles
wast of Iliefne villege, The mnl:ierslized zoune .3 8long a limestone-
dlabaes contact snd 1s from 22 to Y2 feet wide for 3,500 feat slong
the strike, Chalcopyrite, pyrlite end copper carbonates are ths chief
ore minerals, Seversl trenches snd shafts have bsen put down but
no production hes taken place {Cepps, 1935, p, 92V,

At ths Xnutson prospect (locatien 5, Ffigure 7) , 2 miles ssst of
the entrances of Knut¢son Bey, & 3~ to 8-foot quartz vein culs the
granite wall rock, The veln ie reported to be slightly and irregulsrly
mineraiized with copper and gold (Martin and Xatz, 1912, p. 123).

Seversl metazlliferous daposits cecur in trne general vicinity of
Leke Clerk, includlng s silver-lesd, a copper end twe melybdenum
prospects,

The Taompson silver-lsad prospect {l-catiom , figure 6) is
located on a tributery of the Kijik River, | miles northwest of Xijik.
(Moxham 2nd Nelson, in prepsretion -a). Arsenopyrite, galens, chalco-

pyrite, end pyrits in a gengue of celeits snd rhodcchroeite heve been
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deposited in & shear zone in the grenite wall rock, Very 1lttle devalop-
ment work has been dons. Thompson, the owner of the yrospect, hee also
located molybderite, apparently & so in the granite, The site has not
been visited by eny Geologicel Survey partl s.

On Kesna Creek (location 7, figure.6) cast of Lake Clark limestons
country rock nes been rep.eced by sever.. parallel mineralized zones,
The predominen§ ore minerals are specular hematits sand chslcopyrite
with a very #mall amount of copper carboneles (Capps, 1935, p. 32),
Devaslopment work is now belng cerried out to determine the extent and
tenor of the cre body,

A molybdenum deposit hes bsen reported 10 milss porthesst of thae
north end of lLake Clark, on the upper Kijik River. Only fragmentery
reporte are availetle and lndicate thet the molybdenum occurs in &
pegmetite cutting the grapite country rock, No development work has
been dons (Smith, 1917, p. 153),

The McNeil copper prospect (location 8, figure. 6} is located
near the mouth of Crevice Creek, a triuvu:ary of faint River, Ore
occurs in pockets in metamorphosed limestone In close proximity to
acid intrusives, Rich chalcopyrite ore has bsen reported and asssaeys
also show significant millver. The prospect 1s about 17 mildes from
the tidewater and was accessidble in formsr years by treil and wegon
road, now overgrown witn brush, Abouat 10 tone of oxe have been shipped
to the Tacoma smelter (Mather, 1925, p., 173).

All of the mining propertles in the Iliamne Laks-lLake Clark area

described above, except the Dursand, Konutson snd molybderlts prospacts
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were ilnvestigated by the Geologicsl Survey in 1948 for possible radio-
active ores, Nothing of eccncmic¢ interest was found (Moxbam end Nelson,

in preperation -a),

Talkeetna Mountains

Chulitne district, -~ 4 pourtlon of the Chulitna district ie includad

in the northwsestern Talkeetna Mounteins in the vicinity of the southward
bend of the Susitna River. Saveral lode depozits a&re xnown in this sres,
the most important of which is the Mint Mine, & ruby~silver vrospact
locat~d on Pertage Creek § miles esst of Chulitna Station
ne. 11,fig. 5).

At thils site, & serles of slates hsve besn intansly bracciated
and silicified Ly the intruslon of andesite dikes, Quertz and
sulphides, including pyrergyrite, miargyvrite, arsenopyrite, chalcopyrite,
galens, and tetrahedrite, have besn deposited in the brecciated zonas,
A 140 pound selected sample gssayed about 118 ounces of silver per ton,
Insufficlent davelopment work hes been done to determine the size or
tenor of thes ore body {Cepps and Short, 1926),

Three lead-8ilver cleims have bean staked in the valley of Portege
Creek but no development work consequence hss “sken place and little
is ¥mown of the mineral constltuente {Waring , ms.),

Talkestna dletrict., — The Telkeetna distriet embraces roughly

the area dreined by the Talkeetna River (fig. 5).
A grencdiorite batholith of Mescz:'c ege forms tiue core of the

Teikeetne Mountein®, In ¢thiwx district the batholith hes intruded
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sndes’te flows of unknocwn age an2 Triassic sedimentary rccke, pre-
deminantly limestone, sliste, and argililite,

(laime on several cc¢prer lodes have bean staked in the basin of
Ircn Cresk, sbtout 30 miles above its mouth (me, 12, fig. 5), The
prospects cccur as vein filllngs along snesr zones in amygdaloidal
lava flows. Meny of the ers bodies show spbundant copper carbonstes
and bornite in a shallow oxidized zone, The primary metalliic minarels
are pyrite, chalcopyrits, avrvewopyrite, epscular hematlite and » little
gold (Cappne, 1319@), None of the prospects heve besn developed 65 the
production stage,

On the basis of the considexablse amount c¢f hematlie reporied at
neariy all of the Itron Creekx prospects, it would be adviseble to check
thees deposlits for radiocactlivity.

Matenuska and Wasille dlstricts, —= The western part ¢f the
)%

Mataxnuska district and the esstern part »f the Weaills district ere
mown as the Willow Creek mining district {no. 13, fig. 5). This
district 1iss on the southwest rlank of the Teikeseitna Mountsins where &
granodierite batholith is ip contact on the south with the pre-Cembriasn
Bireh CGreek schist and Tertlery ssdimentary units,

The district is notavile for guid production, having been ths second
nset produchive lode district in Alaska belore World Wer II,

The gold velns ars found mlong the south periphery of the batholith
and were formed by fissure filling and replacement of the wall rock slong
fractures, Minor amounts of tetrahedrite, grnlsnm, pyrlte, sphealerite,
chalecpyrite, and schaelite are associatad with the gold, but only goid

is found commercial quantity {Rsy, 1933},
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A cepper-beariag pegmaitie hes been located at the head of Purches
. Oreek ‘wmo, .1y, figure 5) . and copper lodes have been staked in the
valleys of Montene Creek snd Kashwiine River, but little development
work has been carrisd out (Ray, 1933, p. 18Y),
A group of cleims have been staked on & copper prospect in A
gn>issic phase i the grancdlerite at the head of Mooss Creal
no, 15,fig, S). he ore bodv ls rsported tc be conspicuous dus to &
red gossan. ihe cre nminevals are pyrrhotits, pyrite, and chelcopyrite
with minor amounts of sphalerids, Assgys show gold, silver, and soms
nickel., No desvelopment wotrk hrs been dons (Csppe, 1940, p. 178).
In 1947 en investigation was mads for radloactivity in ereas adjacent
to the highways in south-central Alaska (Moxhem, 1950a), A1l of the
. opersting gold mines in the Willow Cresk arsas were checked underground,
. snd dqump meterial was tested &t other locelitises, The copper—bearing
pegnatite et the haad of Purchss (reek was investigated and every major
bedrock type wes tested, The results of thls work falled to dieclose
any radiocactive material of iaterest, In 1949 & brief exemination of
the pesgnatite dikes of the Wilisow Craek area bs2 shown that although
some dlkes are slightly redioective dus to very midor smounte of uraninite,
thorits and other thorium-bezxing mineresis Al ssemingted in the dike
'material‘ none are of aconomic intarest {Moxham ..nd.Nel;on, in prsperation -b),
Uranium possibilitles of the Alesks Bailrosd-
Tlipmma region
Ssveral of the districts of the Alsska Raillroad-Ilismns region

. wesrrent investigetion for uraniferous mebterials because scme of the lods
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. These loder 8re:

deposlits contalin minersl assemblages suggeetive of the presence of uranium,

1) High-grade siiver-lsad veins in the Kentishna Hills in the
Kentishne district,
2) B8ilver-lead-zinc ores st Mount Efelscn in the Xsntishns district,
3) Copper depcsits in minerslized shesr end brsccia zones on
Jron and Slippery Cre=ks, & 50 in the KXentishne districs.
%) Geid-srsenopyrite querts velns contailning tlsmuthinite at the
Liverty Bell mine, Menane district,
5) Complex gold-silver sulphids ores on the Weset Fork of the
Chulitna River snd & silver-prospsct on Portege Creek, both
in the Chuliitns district,.
. 6) Hemztitic copper ores on lron CGreek in the Talkeetne district,
. In addition, the occurrence f ureninize(?) with csssiterite in placers
cf the upper Peters Creek drzinsge besin, Yentna district, also warrants

fnvestigetion,

Lower Yukon-XKuskokwim region

Thn cnly occurrence of urenium in the Leower Yukon-Kuekokwim region
(fig. 7) of Aleska thet mlght be of scme significance is in the Bussian
Meuntains, & few miles ssst of Anlak, north of the Kuskokwim River, in
the Aklak district. At this locelity zeunerite occure in a copper
depcselt in quartz velns cutting grenitic rock. Uranium hes alsc been
found in contact gold-copper deposits in the MeGreth district; in zircon,

an eccessory minereal of monzorlts, in the Iditarod district; snd in thorite




82 —FOR - QP Ie A UEB-ONE

dissemineted in granite in the Ruby Alsirict.

The geology of the lLowsr Yukon~Kuskckwim region is known mostly
on s reconnaissance scele and the known lode deposits were discovered
incidental to the semrch fer placer gold which 1s almost the only
commodity thet cen be mined sconomically in ths ragioen,

The odcurrenca snd distribution of the mineral deposite, other then
gold, in thie region are descyibed in the following discussions of the
districts. DRrief atstemente of known rediocerctive material are alseo
included, Where geologic and physiographic similerities permit, districte
have been combined and discussed #s a unit,

The msjor portion of the data on the districts of the Lowsr Yukon-
Kuskokwim region has been ebsirected from papers by Brown (1926),

Gepps (1935), Zekin (1918), Herrington (1918), Maddrsa (1915), Mertis
(19378 ; 1939, 1940), Mertie and Herrington {1924}, Moxhem (1950b),
Smith {1517), Wnite 2nd Xillieen {1950: iu preparstion), mnd Wni%s and

Stevens (in preparetion -8; -t),
Marshell and Anvik district

Bedrock in the Marshall gnd Anvik districts (fig. 7) is exposed
along the right tenk of the Yukon River z2nd in the highlands sdjecent
and o the north of the river, The cldest rocks are Garboniferous
gresnstones, and include metamorphosed tuffs, flowe, and intercelated
sadiment ary rocks, with some altered basic intrusives(%), The scurce
of much of the placer gold in these districts 1s thought to be gold-

besring qusrtz valne and atringers that cut the greenstone in most of
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the placer mining locslities, These rocks are overlein by Upper Cretaceocus
gsadimentery rocks, which sre primparlly clssetie in crigin, The lgneous
rocks of the districts inciude late Mesozoic and scme early Tertiary
bodies of =ode grenite, quertz dlorite, anddiorite, and endesite end
dacite flows, The i{ntrusive rocke are thought to be the ultimete
source of the gold-quarts minerelizaticn found in the greenstons,

Lode deposits occur on iiks north side of the Yukon River z few
miles upstresm from Marshail {flz, 7'. A development known as the
Arpold Lode hos bean opened ziu quertz veins and stringers cutting
greenstone country rocl. Mirorals that have been found in the velns
include colcite, pyrite, golens, molybdenite, wulfenite, engleslte,
limonite, and free gold. In one veln, cralccpyrite 1s found in
aessocistion with much magnetite, snd lron oxide end copper csrbonate
me tertal, Antimony minereiigatiocn lLs reported from the hills south of
thie Yuken, nezr trhe Kuskokwim River,

Tne few concentrelaets zvallsble r'rom placer mining eperations contein

itsle or no redlosctlve meterial, No rock Bamplee oxr lode material

from tnme districte have yat Usen tested Tar rediosctivity.

Iditared disdrict

In the Idltarod dlsirlct {fig, 7 Upper Cretacecus clastic
sedimentsry rocke heve besn intruded by Upper Cretacscus{?) basic
lgneous rocke and esrly Tertlsyy{ 1) mcnzonite,

Mogt of the minerslized rock in the district ie found near Flat

and is assgciated with two smell stoack-like memzonltes intrusives,’
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d¢ibnite, cinnebar, gold and schesllte occur in ouertz veins in the
monzonite and elong the conktect «f the monzonite with the Greteceous
pedimentary rocks, None of these minerels, however, have been found
in sufficlent guantity to be of eny economic importsnce,

An Invesyigetion for radicective material was conducted in the
%icinity of Fla’t in 1947 but no depcait of =igpnificance was loceted,
The only rediosctive meteriel found ip in zlrcon end other minor
Bccegsory minerals dissemineted In thes moazonite, The zircon contsins

approximetely 0,1y percent araniua (White end Killeen, in preparation),
Ophir distrlet

Most of the Ophir district(fiz., 7) is underlrin by Upver Crstaceocus
end Eocene medlmentery rocke, Spell arean of Tertiary igneous rocke are
scattered throughout the dizixict end ieclude: besic intrusives renging
in composition from diori te to pyroxeunite: endesltes snd basgltic flows
snd essccieted tuffe interbedded with some sandetone snd shsls: and
some granitic rocks, meinly monzomnd e,

The monzonite intrus;few may ve the source of tha plecer gold and
the few lode deposits that have been found, Toesa lods deposite occur
p8 scettered quartz-stivnite-clnnavar-bearing veine, gensrally near
the contact of the monzonlts Qith tas sgdimentary rocke,

Placsr coucentratss frowm the gold-mining dperations and soms of the
rocks n2ve bteen tested for radisectivity with negative reesultz, No
radicsctive minerel deposits were foand during e brief spot exeminption

of plecer mining sitss cn ths west slopes af Lie Cripple Creek Mountalins
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in the enstern pect of the listrict (Wnite end RKillasn, 1250).
Xaiyuh and Ruby districts

The Xeiyuvh end Ruby dissricts erre lrrgely underlain by a middle
Peleozolc metemorphic rock ssguence. In the souttisrn pact of the Buby
district in the herdwaters ¢Tf ¢he Nowltnae River 18 » series of
conglomerete, grit, sendstone and shele of Cretacecus and pessibly
Tocanc age.

Plaistocens eilt &nd grevel i1s found thraughout both districts,

In the gold produclng sress of the Ruby cdistrict sili fills some
velleye t5 o deoth of 50 to 75 feet. Mesozoic{? graniltle rocks
occur &% empll stock-like mreses in *he dicstricts. ZTocene(?) sode-
srenite dl¥es 1n +the vicludty of Pasryen emd below Ruby sn the left
venk of the Tukon River are lhe youngaest rocks of the Ares,

Plrcar gold Lias daen the osly meterlal mined profitsdly in the
feijuh end Ruby districts, Cessiterites is sbundent in some of the
piecer gravels but is n3t praessant ir sufficient amount to be of economie
importence, Bismuth hes bLe=a reported from the plrcer gravels at btwo
locelitioas in the dloetrics, e iim source of the goid, tin, and
Tlamath hes noct been found,

A sllver-leed prospect is lecatsd atv the head of Bsaver Cresek about
15 miles south of Ruby. Tne depcsit couslists of nighly oxidized galena-
bearing velns cutting quertz-mice scnist, but is not of sufficilsent sizs
te be of economlc importance, Anotner silver-lesd lode 1s reported In

the Kalyuh Mountalins, about 30 mllzs south of Galena,

FOE-OIEICIAL UST ONIY
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. Redicactivity studles were nmade in the Ruby dlstrict in thes summer

‘ of 1949 (White and Stevens, in preparation -b). The only radioactivity
detected in the district wias that of two small granite intruzive messes
loceted a short distance sast of Long {fig, 7). Thess rocks contsin
epproximately 0,005 percent oU, This radicactivity is due to a disssminated
dark green, ursnium-bearing thorium silicete minerals, prodadly

thorito. This mlneral contains, besides thorium, 8 percent urenium,

snd minor amounts of cobalt and bismuth. The silver-lasd prospect st

the head of Baaver Creek contains no radioective metsrial,
Cosug district

The oldes$ rocke of the Coene district (fig. 7) include metamorphis,
sedimentary, n.nd ignsocus rocke of both intrusive and velcanic origln,
e noltly'of Paleozolc age. Overlying these rocks is a series of sedi-
mu'n?.ary and volcanic rocks of late Paleozoic or early Mesozoic age.
There ie but 1llttles additional geological information on the district
and no- in!ofmeion on possibie mineral depoelte,
Yo fldioactivity investigations have Deen mads in the dietrict,

and no radioactive mineral deposits have been repeortsd.
Bethel and Aklak districts

The rocks of the Bethel and Akiek districts (fig, 7 4nclude wide-
spread sedimentary ond associeted volcanic rocks ranging in age from
Mississippian(?) to mid-Tertiery or later. The volsanlc rocks include

8 greenstons formetion end the ssdimentsry rocks include graywacke,
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ergillite, chert snd limestone, &nd theilr metamorphic squivalents. The
intrusive rocks include a pre-Upper Cretaceous gneiss snd ignecus rocks
of Tertiary(?) age. Ths compositions of the intrusive rocks rangs from
&ebbro and disbase to granite,

Quartz-clnnabar-stibnite mineraslized rock 1e found throughout the
Georgetown district, nortneast of the Alkdak district, and extends into
Bethel and Aklak districts. Smell amounts of platinum are recoverad
frem the g2old dredglng operetions et Nysc, south of Aaniek,

Minor amounts of coppexr 6re reporied from scettered localities .
throughout the Bethel sand Akisk districts, Two coppser prospects, on
Misaion (reak snd on Cobalt Creek, are located in the Russian Mountsins,
8. few miles north of thae Xuskokwim River and 15 miles esst of Aniak
(fig. 7 . Thess mountains consist of 8 quartz monzonite-granite stock
intruded into Cretaceous sedimentary rocks, The copper is found in
quartz veins cutting the grenitic rock, Ths metallle sulphidss are
arsenopyrite, chalcopyrite, snd pyrite, Chemical analyser of other
semples from the area show the pressnce of minor amounts of gold,
silvexr and tinm,

No fleld investigation for rrdiocectivity hes been meds at sither
of the above copper localitles mlthough samples of the oxidized ore
from both localities have been studied ia the ladboretory., 4 sample
from the prospect on Misslon Gresk contain minor amounts of zeunerites
{(Moxhem,1950b)., It i1s possidle that & radiometric reconnsisssnce in the
Rusaien Mountains might reveal the prasance of significent deposits of

uranium,
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Gaorgeiown districs

Most of the bedrock of the Georgetown district (fig. 7 consiste
of upper Cretaceous and Hocens ssaristone, shals, grit, end conglomerate,
with some slate and quertzite,which is locelly lntruded by dikes and
emall estock~like bodies of granitic and basic lntrueive rocks, A minor
gmount of quartz-cinnabar end quertz-cinneber-stibnits minerslized
rock occur in zonas aasocisbted with the grsnltic or basic dlkes in the
sadimentery rocks, Arsenopyrite ia locally common.

The faw samples snd 1ocalitioalof this mineralizstion that have baen
tasted with countasrs wers significently redloactive, Cassiterlte is
present in the placer gravels of Julisn Greek, & west fork of the George
River, & tributary of the Kuskokwim River st Oeorgstown, A redioactivity
investigation at thias locslity (White and Killeen, 1950) wes conducted

with negative results.
McGreth and Tonzonas districts

The Tocks in the McGrath and Tonzons districte (fig, 75 imclude
8 Bsguence 5f pre-Ordovician(?) matamorphossd eedimentary rocks
overlain by medimentsry rocks of mid-Paleozoic, Permisn, Upper Cretaceous
and Docene{?) age. The igneous rocka include leva flows of Llrte
Pgl eozoic or eaxrly Mesozale age; besrlt, sndesite, rhyolite flows, and
olivine dlebass end gabbro dlkes of Tertiary ags; end Tartilary intrusive
ssocks of monzonite snd granite-—the latter bsing the socurce of many

of the mineral deposits thet havs besn found in the district.
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Successful gold-mining operetions have besn conducted a few miles
west of McGrsth =t Candle Creeck, a2 iributary nesr the mouth of the
Tekotna River;end 35 miles northesst of MeGreth et the Nixon Fork
mines, on the upper Nixon Fork of the Takotne River, BRediometric
tests of samples from the placsr mine on Candle Creek wsre negrtivs
(White snd Killeen, 1950).

Radlosctivity inveatigations were conducted 1n the vicinity of the
Wixon Fork mines in 1949 (White and Stevens, 1n preparetion -a). Both
the placer and lode deposits wers radiocsctive, Thas placer rediocactivity
is dus primerily to tracer of ursnlum-bdbearing thorisenite, the sourca of
which could not be located, Tin- and blsmuth-besring minersls also
occur in the plecer grevels., The radlosctivity in the lode deposits
is due to thorlum and urenium asasacisted with gold-copper ores in a
contect zons between limestone and monzonits, The thorium is meinly
in allanite, 2zrd minor amounts of uranlum sre found in carbonatse and
silicete minersls, such &s paresite, vesuvianite snd garnet,

Bediometric treverses were miede at 6 gold placer and gold lode
locelity on Bagle Creek, a few milas snuth of the Nixon Fork mines
(White e&nd Stevans, in preparetion ~a). The hsavy minersl concentrates
from the placer grevels wera found to be sppreciable rsdioactive, due
to minor amounts of thoriepnlte, but no significant rediosctivity was
detected ln eny of the bedrock exposed in the streem velley, or ai the
placer end lods mining operations, TFlucritse 1l slso found in the concen~

tratesa,
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Gocdnews district

The Goodnews district (fig. 7 is the principal prsducer of platinum
metals In United Ststes territory.

In this district, late Paleozoic{?) sadimentery rocks, in part
metamorphosed end essocisted volcanic rocks have been intruded by
essentiplly unminerslized granitic rocks snd ultrsbasic rocks, Ths
ultrabasic 'nck includes several varities of peridotits end parknite
and is ths source of the pletinum mined from nearby placer grevels.
Chemicel exsminrtion of the ultrabesic rock showes the presence of
chromium, nickel, &nd copper but none of thess elements heve been found
in commerclel quentity., Minor smounts of cobalt are sssocisted with
ths platinun matals,

No data 1s avellable at this time on radicactivity in the rocks of
the Goodnews district nor have there been any reports of rsdlosctive
mineral deposite. Some concentrates from pletinum placer mining operations

have besn tested and found 6 ba almost non-radioactive,
Tikchik, Nushagak, Mulchstne snd Toglak districts

A large sres of the Tikchik, Nushsgak snd Mulchatna districts
(fig, 7T  is covered by unconsolideted clestics gravel, ssnd, silt, &nd
clay, mostly of Plalstocens tc Rscent sge, but soms of which may baiﬁld
as Pliocens or Miocens., Miss’ssippien(?)-Permisn and Cretaceous sedi~

mentary rocke gre mxposed in the highlends eround the Tlkchik Lsakes,

and the hills surrounding the hesds of the Nushagak snd Mulchetns Rivers,
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Tertiery grenitic rocks Ilntrude the Cretsceous ssdimentary rocks nesr the
Tikchik Lekes and the upper Mulchatna River. ILittle is known sbout the
guology of the Togisk district,

Virtually no information is availsble on the radiocactivity of the
rocks of ¢these districts., Rediomatric tests on & few placer concentretes

from the districts show no radiogctivity,
Uranium possibilities of ths Lower Yukon-~-Xuskokwim rezloun

* The occurrencsa of mipor emounts of zeunerite, with #n ore containing
chalcopyrite, arsenopyrite ani pyrite in the Russian Mountains suggests
that high-grade uranium oraes msy be sesocietad wizth the copper minersli-~
zetlon 1ln this ares,

The gold-galens-molybdenits minerslization in the Marshall district

mey &lso be woritny of investigation,

Upper Yukon reglicn

No #iznificant deposits of urenium have yet been found in the Upper
Yukon ragion (fig. 8) of Alssks, Treces of uranlum-bearing thorianite
have been found Iin gold plecers of the Fortymile district end the
Wiseman district, end traces of & Dlack mineral, probably of the euxenits-
polycrase earless, have been found ip gold placers of the Tolavana distriet.
BEllsworthite, eschynite, columbite and monagits occour in the tin placers
in the Ho% 8prings dist{rict. The bedrock spurces of thess radioective

minersls, howsver, heve not been located,
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geologicel or otherwlise, ls availiable regerding the valley of the Koyulkuk,
What little is kmown ebout the Tocie of the districts, indicetes that
the stretlgrapizic ssction lumclunde® locslly metemorphossd sedimentsry
rocks, Pre-Cambrisn to mid-Paleczolc #nd of Cretscecus zge, and {nfrusive
rocks of undetarmined sges,

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

Las

besides golid, that heave baen reported from the valisy of,Keyukulk,

However, the only wmirersl deposits profitably minec in the Koyukuk
River velley sre placers Incited meinly in: (1) The Indian River-
Hughes eres, in the centrel part of the Koyukuk velley; (2) The Hogetze
River arer, in the Hughesz dlstrich:; and (3) The upper Koyukuk arse,
which includes thst portion ol the Koyukuk velley lying north end norih-
ecst of Bettler zad the country nser Wisemsu, The lorger psri of the
plecer production frem the ragion hes coms from the uppst Koyuluk ares,
Three zones of sulphide minersliczetion have baen loceted lun the upper
Koyukuk valley,

In %he Alstne disteict nesr the headwaters of the Aletns River on
the divide with the Nostek River s & pyritiferous, gold-bearing zone
of Prs-Caombriaa(l) schist, The zone is & tc 7 miles wide, and the 20lu
saeme concentrsted in six or more nepviiy mizerslized beds, ranging
in thickness frcm 10 %o 75 faet, wilch also contsin chelcepyrite, tornite,
naigchite, and shlionite,

In the Wiseman district socut LO miles above the mouth ¢of John
River, is a sulpnids-Dearing zocne in the Birch Creek schist, The mne

ia seversl miles wida and trends northeast~scuthwest, It vsnges frenm
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iron~-steined schist %0 & highly slterad, hematitic gossen depssit. The
iron ir spparently derived from the decompositicn of sulphides, which &re
abundent in the schist,

Aleo in the Wiseman distrlict, but %o the sast of the John River,
Just south of Anuktuvuk Pess, is & sulphide-bearing zone approximatgely
2 miler wide. The rocks in the zone are iron-steined and in pleces carry
considsrable purple hemstltic cepplng, Most of the stein is spparently
surficial, and ie derived from the decomposition of the silphides
disssmineted in the rock.

The two minerelized zones in the Wiseman district ers related to
formaetionel boundaries, end both trend, in » genersl wey, parallel to
the major reglonel siructure,

The only development work sver reported on s lode deposit in the
Koyukuk vallasy is on the Silver King, located about 2% mlles above the
routh of Michigesn Creek, en esst tributaery of the Wild River, At thie
locrlity srgentiferous galenda and quertz have been found in seversl
exposures of derk phylllite or slste, but none are rich enough to mine,
Galens haes been found in the plecer concentrétes from several of the
creeks in the upper velley of the Koyukuk end hea been reported in rocke
from various localitles in the veiiey o the Bettles Rlvar and to the
seet of Wisemen. 8Silver hes besn reported in amell amounts from the
Bettles River valley in the northern part of the upper Koyukuk eree.

Chalcopyrite, melachits, bornite and pyrite occur with vein quartz
in billside float and grevel in & number of the uppser tributaries of
the Koyukuk River. Native copper 1s associated with gold in plecers on

the Bettles River,
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Antimony hrs Leen revcyted la quarts stringers in schiet in the
vicigity of Wiseman end in & mianerslized zone on the divide betwsen
the Alatns =2nd Noatak Rivers at the western sdge of the Eoyukuk wvellesy,

No field invastigetions for rediosctivity have been conducted dy
the Oeological Survey 1ln the Koyukuk River velley. The few spacimens
of minerallzad bedrock thst have been tasted have proven io be non-
radloactive, as have moert of the few sampises of hesvy minersl concen~
tretes evailatle from gold placer wining cperstions, One of the;o
concentrates, however, contelns spproximately 0.03 percent equival ent
uranfum gnd ie from the Geld Bench mine on the South York of the Koyukuk
River, about 30 miles south of Wiseman, The radiosctivity is dus %o
traces of thorlanite. The concentrsate ccnalsts primerily of magnetite,
hemstite, and gernet, but csrries traces of gslens, chalcopyrite,
cinnebaxr, bismuthinite, and cresiterite, The bedrcck scurce of the

minerels is not lmown (White, in prepsration -c),
Chandalar district

The Chandelar dlstrict comprises glmost the entire drainege basin
of the Chandelar River {fig, 8). Bsdrock 1l& exposed meinly in the arss
dreinad by ths mein forks c¢f the upper Ch#andalsr River. The sedimentary
rocke Include Pre~Csmbrian rocke, prcbebly the equivelent of the Bireh
Creek schist of the Gircle and Feirbaeuks dlstricts; Paleozoic sequences,
largely metamorphosed; and Uppsr Cretacecus shele &and conglomerate,

The lgneous rocks includs Paleozele grenitic gnelss, beslec intrusives

exud lave flows, generally altered tc gresnstone; Mesovzoic grenodicrite
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and related intrusiveés: and Tertiary beseltlc laves and intrueivas.
The only minerel thet hes been mined profitably in the Chepdalsr
district is placer gold. A few gold lode prospects sre found in the
central part of the dlstricy sast of Chandalsr lake where gold and
sulphides cccur in quart:z veins cutting esrly Paleozolc schies,

. The most abundant sulphlide is arsenopyrite, bubt some stibnites,
gelena, and sphalerite are found., Pyrite,locally, i# common, end
siderite hae been observec in some of the veins, The couniry rock
adjecent to the quartz veins contalne numerous oxidized pyrite
cryetals which has caused considerebvle iron-staining, Large smounte

w»gf hematite occur in mncentrates from the gravels af verious placer

mipnes in the district,

There heve bsen no fleld icvestigations for radiosctive material
in the Chandalar district. The only ssmples from the district that
neve been tested ere the concentretes from the placer mines, Some of
these are moderatsly redloactive, but the radicactivity 1s ettributed

to thorium in monazite {White, in praparation -c),
Tezi district

The Togli district (fig, 8 on the north side of the Yukon River
in the vicinity of the junction of the Yukon and Tanans Rivers and
inciudes tha Tozitna Rivar basin, and the area drainsd by &ll streams
Iutérihg the Yukon River directly south of the Tozitna basin,

The rocks of the dl strict inmclude a thlck sequence pre-Cambrian(?)

to Peleozoic metamorphic rocks thet ere largely of sedimentary origin,
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The meta-lgneocus rocks include doili greenstones snd grenitic rocke; the
latter now sltered to aungen-gneiss end mice schis¢, This metamorphic
ssquence is intruded locally by Mesoczoic(?) grenite and monzonite with
some dlorite., The geology of much of the Tozi district is unknown, omly
the ares &2djacent t¢ the Tukon has been investigated; end that by
reconnaissance, At present plecer gold 1s the only mineral thst can

be mined profitebly in the Tozi district. The gravels at the hedd-
waters of Tozimoran Creek, & west tributary of the Toziine River, and
Moralock Creek, a tributary of the Yukon River about 35 miles upstiream
from Tapana, carry an apprecisble percentage of cassiterite. A radio-
metric exeminstion of & number of mucentrates from the gravels of both
these localitles have fajled to show any significaent rediosctivity,
Silver-lead ore hes been found at two locelities in the district, Orne
is in the headweters of Tozimoren Creek about 30 miles northwest of
Tanane (Xillesn end White, 1943) and the other is on Quertz Creek, a
small tributery of the Yukon River about 3 milee below Moralock Crasek
(White and Stevens, in preparation —-c), The galens 1s found in quartz
and cslclte stringers and veins cutting quartz-mica schiat, Field
investige’ions for radiocactive materiels were made at both ¢ these
locelities with negative results,

In 1946 a counter traverse was mada of the Grant Creesk arse, 30
miles below Tenmne, to et:empt to locate & reported occurrence of
pitchblende., No rediomctive minerels were found (Xillasn and White,
19%9), In 1949 an sres of granitic rock cut by ths Yukon River about

50 miles above Tenena wes *raversed radlometricelly. No significant
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redioactivity was detected, n-= was sny significent minerallzation found

(Whits 2nd Stevens, 1n preperaxvion ~c),
e
! ]
Porcupins district

The Porcupine district lies in the northesstern part of the Upper
Yulcon region (fig, 8}, To date the omly goologicei investigetions in
the dlstrict have been raconnalissance studiss along the Porcupine River
end the internstiongl boundery, Most of the rockg studled consist of
thick sequences of pre-Cembrian and Peleozolc sedimentery rocks intruded
by grenite on the international boundary,

In 1348 reconnaissance for redlosctive meterials were underteken
on the Porcupine River (Whité, in preparestion ~&) end on tha Coleen
River (White, 1950b), These rsconnaissances included rediometric
traversae on Bections of Bllurlen, Mississippian, and Devenian bleck
shales, but none contalned over 0.005 percent equivalent uranilum,
Rhyolltilce dikas asnoclated with a grenite intrusive, along the
international boundery, & faw miles north of *he Porcupine River contain
a meximum of 0,006 parcant eculvalent uranium, due to smell anounts ~f
disseminated redicective minersls, No minerslization wes found associa-
ted with this granlte intrusirs,

Occeslonel reports are regeived of lead and copper ores in the
remote and virtually unexplored aree of the heedwaters cf the Coleen
River, The only suthentlcated mineral deposit In the Porcupine district
is from & prospector who submitted » raport of spectrogrephic anslysis

thet showed the presence of 0,1 to 0.0 percent gallium in white, aluminum
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siliease wocks s81d to heve ceme from a polnt on the Coleen River 50
miles mbove its mouth end from the Porcapine River immediately abovs

the mouth of the Colésn River,

Rempart end Hot Springs districts

of : )
The districts, Rampert and Hot Springs {fig, B) are located in the

south~central portion c¢f *he Upper Yukon region, in the angle fermed
by the junction of thé Yukon and Tsnens Rivers.

Sedlmentaery rbcks Qf Paleozolc, Mesozole, and Cenczolc age and
granitic rocks of'Cenozpicrag@'underlie the Rampaif and Hot Springs
& stricts, The sedinmentery rocks adjacent to the granitic rocks ars
locally metamorphosed and minsralizsd,

Placer gold mining 15 the princigal minersl industry in the Rampert
znd Hot Springs districte, A by-product of this mining is tin, Thes
source of the tin hes not been found,

Radloactivity investigations were made in the district during the
summer of 1948 {Moxhem, in preperaticn -a), Heavy minerel concentrates
from ths placers of many of the creeks ware found %0 be moderstely
redlioective due to the presence c¢f minor amounts of ellsworthite,
enchynita, columbite, monazlts, end zlrcon. A sesrch througbout much
of the district with traverse countars failed to revasl the bsdrock sourcs
of these redloactive minerals,

Some development work has besn done on 8 lode xnown as the Barret
prospect about 5 miles northwest of Hot Springs. Although the ‘nitial

development st thls prospect was for gold, the commercial metals are
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sillver and lead, The lode consists of velns in & shear zone in schist,
Argentirerouw gelena is the chief sulphide, but smell quortities of
chalcopyrite, pyrrhotite, end pyrite are 2l o preseny, Limonite 1s
abundent and assoclated with 1t 1¢ some hematite snd siderite,
Trythrite (pink cobalt bloom) has been found bath in quartz stringers
end in ¢revices in the schist country rock. Thiz déposit was not

found to bs significently redloactive,
Tolovana dlatrict

The Tolovens district (fig. 8) lies to the northwest of the Falr-
banks district. Much of the mining sctivity in the dlstrict is
centered around the town of Livengned, sbout 82 miles by roed north~
west of Falrbanka,

The vedrock of the distriet consists primerily of two sedimentary
g2rquences of Peleozoic rocksy one cf Devonlan nge, end composed
chiefly of clastic rocks; the other of Misslsaipplan egs, snd composed
chiefly of chert and silicifled limestone., Both extrusive and intrusive
Paleozoic vesic ignaous rocks ars closely assoclsted with the sedimentary
rocks, In the csntral part of the dlstrict dlkes and small stock-like
masses of greaitic rocks, thought to te nf Tertlery ege, initrude the
sedlmentery rocks, Tae grenitic rocLa may be the principel sourca cf
what minerslization hes been found in the district,

Very fow deposits contalning sulphides heve been reavorted in the
Tolovanse district, A few gold lode prospects heve been located and

partly developed in the hesdwaters of some of the creeks ccnteining plecer
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. gold, These prospects are in gold-quertz stringere snd veins cutting
. schist and conteln ersenopyrite, and pyrite.
A sserch for radloactive materiels in the district was msde in the
suamer of 1946, but no signiticant redicactive daposits wers found
(Wedow and Matzko, 21947). Missilassippian black sheles in the disiriet
contain n¢ more then 0,002 percent equivalernt uranium, The sourcs
of a black pltchy mineral, probably one of the suxsnite-pclycrase
series, found in e concentrete of placer gravels on a tributary of
Livengood Creek, wee not located (Wedow, Stevens, end Tolbert, in
preperation),
A travsree mede by car along the hlghway between Fairbbnks and
Livengood in 1843 discovered no significent redletion enomelies

. (Wedow, Stevens, and Tolbert, in preparstion).

Fairbanks district

The Fairbanks district {fig, 2) 3s locetad north of tha Tenana
River in the south-centrel portion of the Upper Yuksn region. Its
plecars eund lode mines have produced more gold than any other
district ia Alsesks,

The district is slmost eniirely underlein by the pre~Oembrian
Birch Creek schist, This schist is predominently of sedimentary
origin and hzs & considerabla range of composition, The chief vock
typas, however, are quartz-mica end guertzite schist., Minor smounts of
augen-gnelss and crystelline limestone are 2lso present. Numarcus dikes

end sicck-like mpsses of grenitic rock of Mesozsie(!) age intrude the

P NA
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Birch Cresk schiest, Theses granitlc rocks range in composition from a
erenite to & dlorite and sre thought to be the source of the sulphide
snd gold minerslization in the dietrict,

The lodes of the Fairbenks dis¢rict frll into twe general categories—-
€old and ¢tungsten,

The gold loden of the dlstrict are mostly fissure veins or minerglized
gones cutting the Birch Cresk formation, usually fairly close t® bodies
of intrusive acidic rock. The mineralized zones ars usueslly siliclfied
schist with closely—-apaced quertz veinlets., Although most of the gold
lodees consit only of quartz with gold, e few of the deposits contain
sulphides in econcmic emounts, The everege sulphlde content 0f the
lodes, howsver, is only about 2 parcent, The sulphide minerals that
have been found in ths lodes of the Falirbanks d stirict ere golens,
stitnite, pyrite, arsenopyrite, sphalerite, bismuthiai¢e, with isclated
o~ciirrences of argentite;-chalcopyrite, and tetrahedrits, Only the
8¢ibnite and galene heve been found in commercisl quantity,

Tungsten in the FPairbanks district cecurs as scheelite in ore
shoots and mineralizad zones, and calcareous schisf, Minor amounts of
scheellite have been extracted from gold-bearing quartz veins,

Fluorite 1s reported as abundant neéar the heed of Hope Craek iy the
northeastern part of the dlstrics, wihere 1% occurs with pyrite in quartz
velns cutting schlst, The velns appear to bs genstically rsleted %o &
nearby tourmmlli: grenite,

A preliminery investigation for radicactive mineral deposits was

made in the Fairbanks district in the sumnmer of 1946 (Wedow and Matzko,
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1947). A mejority of the placof nining locelities, end gold, eulphide
and tungsten lode mines &nd prospects were exsmined ror radioactivity,ll
but no #ignificent amounts wers detected,  Since 1946 epot radiometric
examinations have basn mpde 8t eaveral mdditvionsl lode minee and.
proepecta with negative vesulcs,

It is belleved that the Feirbvanks district helds nc great promise
-for possible high-grade uranium deposits, Jt is suggested, however,
that the cccurrencs® of vain fluod te mentioned above be checked for

radiocectivity,
Circle district_

The Gircleldinbri&ﬁ (fig. ) lies on the soutliwsst side of the
Yukon River in the esst-central portion of the Uppér ‘.!'ukon‘regiono
Most of the known bedrock underiying the district isAthe qua¥tz—mica-'
"eschlet end quertzite schist of the pre-Cambrian Birch Cresek Schist
formation, Intrudiné this formafion, particulerly in the highlends
of the esstern headwaters portion of Bircn Creek ere Mesozolc(?})
grenlt¢s ingtrusives., Thls granite is provebly the primary=sourc;
of what minefalization has besen found in the district.

The Circle district hae long been 8 prominent producer of placer
gold, the only mineral commodity thet has beén produced in the dlstrict,
A few lode prospecés have been located, but have baen of nc sconomic
importance, Wolframite end qaasitprit¢.are prominent constiftuvents of
thes placer concentretes from Deadwood Oraek located s few milss yeet-

of Clrcle~Bot Bprings, Minor amounte of ersancpyrite and galene are 2lso
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found,

In 1949 & brief radioactivity inVcstigapion was mede in the district
(Wnite and Tolbert, in prepsretion). Radiometric traverses were made
on tha granite end the grenlte-schist contact eround the headwstsrs of
ell of the siresms where minerallzed rcck wes indicated, Gommon
accesedry micerales pssocisted with the granite wers all thet ware
radioactive, Only e smell pertion of the bvedrock of the diatrick

wos temted during ¢this investigation,
Fertymile district

The Fortymile district (fig, 8° is loceted in the southeast corner
of the Upper Yukon ragion. The bedrock of the district consists of
verious Pre~Cembrizn end Peleozole metamorphic rocks of both sedimentery
end igneous orlgin, In the centrel end northern portions of the district
thess rocks are intruded by large bodies of Mesozolc(?) granitic rocks,
In the southern part of the dlstrict lete Mseozoic or early Tertiary
voleanic rocks, principally rhyslite 2nd dscite, cover extensive
ereas, Mlnor emcunts of Tertlary volcenic recks end coel-bearing
ssdimentery rocks sre slso found.

In 1949 redioactivity studies were mede in the central part of
the distrigt in axdon the bordere ¢ some of the granitic intrusive
rocke where redlsactive minersl daposits had been Teported (Wedow and
Tolbert, in praparetion -a), No significent urenlferous deposits wers

found 1n eny of the rocks examined during this investigation,
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In 1950 the new Fortymile Highway wes ¢traversed with cerborne
counter aquipment, from i1ts junction with the Alaska Highway several
miles eaet of Tok Junction to &8 point about 10 miles s=ret of the
village of Chicken (fig, g). Tne only radiometric enomaly found on
this treverse is in a hignly weathersd, sltered granltic rock on the
west slopes of Mount Feirpley, The enomaiy is due to radioactive
zircon (White end Nelson, in preparation),

Traces zf urenlum-bearing thorianite are found in two heavy
mineral conc¢entrates from & piacer gold mine on Atweter Bar on the
South Fork of the Fortymile River -eer Chicken. The scurcs of thea

mineral is not known (White, 1950a}.
Hagly district

The Begle district (fig, &' 1s loceted scuth of the Yukon River
on the esstern sdgs of the Upper Yukon ragion, |

Much of the district is resletively unknown geclogicelly., Only the
areas immedletely adjacent to the Yukon River have hesn studied in any
detall (Mertie, 1930), The lmown geclogic sasction . renges from
pre-Qanmbrisn to Tertiary in age, snd includes a great variety of rock
types, sedimsentery, volcanic and intrusive, Plocer gold is ths only
matal thet hes bsen minsd in the Tagle dlstrict, No significent
lode deposit has sver been discovared, The primery source of the placer
&o0ld may ba in the grenitlc vcocks,

Redloectivity studies of the racka in the Hagle district were made

in 1948 (Wedow, in preperstion -8), Masszoic granitic rocks, Tertiary
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clestlc rocks derived from the esrller grenltes, erd adjecent gold
plecer gravels contein radloactive zircon end allanit¢s, Nenr the baes
of the upper Mississipplan Cellcoe Bluff formeticn 2n the Yukon River
black shele bads contain between C,005 and C.01 percent esoulvalent
uranium, Pellets end nodulies of phosphetlc materiel scattered through
ecme Heds of thase radloactlve black sheles contain up to 0.02 parcent

equivalent urenium,
Ureanium possibiiisies of the Upper Yukeon region

As previous raconnalissances for redicactive materiels have already
eliminated & number of leads in the Upper Yukon reglon, the only
reasonably accessibla mineral occurrence muggestive of uranium is in
the quartz-pyrite-fluorite veins attendsnt to a tourmaline grenite
intrusive on Hope Creek in the northesstern part of ths Fairbanks
district., In the northern psrt of the region radisective minsrals
occur in concantretes from plecers in ths Koyukuk and Chendalar basins,
A number of these concentrotes also conteln consldsrebla hematits
and traces of & varisty of sulphides, both suggestlvs of a highly
minerallzed arap, This pert of the reglion, howsver, is probadbly both
too remote and too little lknocwn t¢ warrent investigetion for radio-

active ores at this time,
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Coppsr Rivsey region

The review of geologlc Litsrature for an eppaaisal 6f the ursnlum
possibilities of the Copper River reglon in east-csntral Alaska
(fig. 1) hes not yet been compieted, and the oudtlook for uranium in
the region as presented in thls report is not final.

The Copper River reglon is one of the most richly mineralized
regions in Alaska, The gold and copper dsposits have been the best
develcped.

Copper dsposits are widespresd in ths reglon snd are found.as;

(1) flssure veins and replacement deposits in the country rock,
primarily limestone; (é) contect metamorphic deposits in limestone
sdjecant to granitic intrusives; and (3) in smygdules in iava flows,
The fissure veins and replacement deposits are the most lmportant
end are best illustrated by the deposits of the Kennecott mine in the
Ithtina River velley in the centrel part of the rsgion, Al this mine
thick Carboniferous or Triessic iave flows {called greenstones) are
overlaln by ewut 2,000 fest cf Triessic dolomitic limesione, Mo;t
of the importent copper mineralizatlion 1s in the limestone, but the
socurce of the coppar 1s thought to e the greenstons. The ore consists
of chselcoclite with smell amounts ¢f borpite, ccocvellite, enargite,
galens, luzonite, pyrite, silver, sphelerite end tennantite,

Localities in the Copper River region that might be of interest

from the stendpoint of the uranium possibilfities are:
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1) On the Kotzina River in the Kuskulana district {rig, 1)
quartz velns cut shale and contain srgentifercut tetrehedrlts,
&8 the principal ore minersl, with lesser amounts cf galens,
chalcopyrite snd Lliewuth. Io the same vicinlty there is
aburdeut specular hematite in ssecciation with chelcocite
ores of & type similar to (nise found &t the Kennecort Mins,

2) On Rex Creek in the Nizine 3dlmtrict (fig.ll) stibnite, pyrite,
molytdeanite and cimneter zcecur se veinl{F) Fillinegs.

3) At the Orsngs Hill mire in the Chissna district (fig. 1)

& gold lods contains mincr amounts of molybdenite, native
bismuth, chalcopyrite, pyrite anpd pyrrhctite.

%) At the Nabesns mine in ths Crnissna district a coppsr-gold
depcsits with chalcopyrite, copper carbcnetes, magnetits,
limanite, pyrite, mercasite, pyrrhctite, galsna and sphalerite
cceurs in well-minexalized fissure veins and replazcement

Yodiet in limestons,

Gz:lT of Alaskes yveziin

Review of gecloglc literature for en appreisal of the uwrsnium
possibilities of the Oulf of Alasks »egion is nct yet complete, The
partial date aveileble, however, suggest tnet several districts in
this region are favorable for ths cecurrence of uranium, The favorable

date on thess districts ara summariced as follows:
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In the Xodlak dietrict gold guartz veins contein varying amounts
of one or more of the minerals armenopyrite, pyrite, chalcopyrite,
gelene and sphalerite {Capps, 1937, p. 174). Limonite and
hematite(?) are also reported, mostly as products of surficlal
oxldetion of the sulphides, Thesz veins sre probadbly geneti-
cally related to 8 grenite mese that occuples the central

axis cf Kodiak Isiand, Urealum ia rumorsd {0 cucur in a

lode deposit on Respherry Isiend, 1ln the northesstern part

of the Kodiak group.

The mineral deposits at Nuke Bay {(Cepp», 133&, pp. 25~32)

Nuka district, on the south coast of the Xenai Peninsulsa,
contain gold, #ilver and copper in ¢helr native form,

pyrite, srsenopyrite, cheslcopyrite, sphslsrite, gelene,
tetrahsdrite, covellite, and chelicocits. Arsencpyrite is
predominent, In 1936 the deepset mining had rsached a

depth of only abcut 200 fest, Thers L1s no &vi@ence of

secondary enrichument, tut loceliiy, the sulphides are considarably
oxidizad, Hamatite occure as 8 reddish jaspercidal mmterial
end in small veinlels in greenstcre at the west end of Port
Dick southweat of Nuke Bay (Mariin, Johnsern, and Grarnt, 1915,

p. 237D

The Hope dlstrict on the Keneli Peninsule contains = number of
auriferous quertz veins and miaeralized dikss (Martin, Johnson
and Grent, 1915, pp. 129-177). The sulphide content of thess

lode, howevaer, 18 low, The principel metellic minersls are




Y)
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areenopyrite, galena, sphalerits end pyrite with subordinate amcunts
of chalccpyrite and pyrrhctite, and, locally, molytdenits. A
gilver prospect iun a minerallzed shested~zone occure cn Bear
Creek (Mer¢in, Johmeon amd Grant, 1915, p. 178-179) with
galena, pyrite, and arsenopyrite as the ore minerals. No
native pilver has Seen found in the lode dbut nuggetr of the
pative metals are rapcrted in the placers of the Beer Cresk
and in Pelmer Craek t2 the sguth,

Gold prospects in gquartz veins and & mineralized dlke occur

on the ner¢h eilde of Passags Cenal east of Whittier in the
Wells district (Johmson, 191k, pp. 2}3~2§u). The veins Bre
reportad t¢ contaln gold, pyrrhotite, chelcopyrite, sphalerite
and gelena, The minsrelized dike 1o highly sltered and
contaline quartz, celcite, & cream-colerad, brown-wszthering
carbonate, arsencpyrite and galena, According toc Mandenhall
(1900, p. 306) fluorite alec occurs in the quartz vaine on
Pessage Canal,

On Jackpct Bay weet ¢f Cherege in the latouchs district,

s vein deposit containe an abuniance of sresnopyrite,

galena and sphalerite {Orent and Higgins, I1910D . i6).
Moderated geold end silver sssays are ceported,

Hematite is reported et two localitles on Hinchimbrook leland |
(Grent and Higgine, 1910, p. 79) in the CGordova gistrict, . |
At one locelity s0ft red hemat}te heavily stsins the slate

country rock and alac occure as small velnlets I fractures,
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The hemsatite occurrsnce at the cther locslity 1le in a vein

2 fesy W‘lde.

Aleutian yegion

Relatively few mineral depcelts of economic valua have been found
ir the Aleutian region and none are im production at present. Mining
has éeen confined almost exciueivaly to the producilon of gold from
beach placer depoaits, Several millicn dollars in goid was produced
from one lode early in the century. No lodes are knowa ©o have been
discovered in racent yeers sand little informetion is avallebla on
known deposits, For thle reasun the date presenied below has bsen
restricted ¢o & tabulation of the metmllitercus deposite together with

e brief description of the mineral mssocimtion, Ths information has

besn complled chiefly from & report by Atwood (130G},

District Lecalicn : Descripticn
Shumsgin Shumagin Mins, Unge Island  Quart:z veins carrying low

valuee {n go0ld

Shumsgin Sitks Mine, Unga Islend low-grade ore body in a
dacite-andesite country
rock, The ore consists
of free gold, galena,
ephalerite end pyrites.

Shumagin Apcllo Mine, Unga Island Ore bhody in & fracture zone
in andepite and dacite
country rock, The ore
minerales include fres
gold, pyrite, gelena,
sphalerite, chelcopyrite,
and native copper. This
mire produced saversl million
dcllere in gold, but the
main cre shoot hes bsen
worked onut,




Shumagin

Chignik

Ohignik

Alsutlian

Chignik

Shumagirn

Popof Island

Prospsct Bay

Mallaerd Duck Bay

Unalasks Island

Pro spect Bey

Baldboa Bay

—FOE-OFR A GO

Beveral gsld cla‘me have been staked

cn lodes in the hills ifmmedlately
south of the beach plecers on

Popoy Islend, Geld cccurs in a
zene of oxidetion which varies

froem & $¢ 10 feet in thickness,
Very l1ittle development work hss
been done 8nd the property has been
avandconed Tor many years,

Several claims nhave bean sieked on a
" ¢re zone ai the nead of Prospect

Bay, Pyrite, grlena, sphalerite
e~4 chalcopyrite have bsen reported.
Ho development work has been done,

Sevsral clains have bsen stsked on a
‘mineralized zcne in sndesitic lavas,

A zone from 4 %o 6 feet wide mnd et
legst 100 feet long has been found,
Gelens, sphelerits, and pyrite have
been reported, No development work
has heen done,

South of Dutch Harbor for seversl

miles the rocks are cut by a syetem
of verticel joint plenes some of
which cerry auriferous quartz. The
anly lede koown to have been worked
is located on the shere of Captains
Bay. The ore body proved to be
low-grade, Assays show a small
emount of gold and 8 traca of silver,
No developnent work has been done
nere for meny yeers,

Claims heve bean stzked on an ore zone

in coarsely crystelline granite,
Gelena, ephalerite and chalcopyrite
are the predominent ore minersls,
No derel cpmspt werk hes been done,

Gopper minersls have been Teported

from » Bhepr zone on tne sast shore
of Balboa Bsy. Seversl prospects
have been located but no development
work hes been dcne,
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Narthersn Alaska

The date on the minerzl deposits of northern Alarka has not yet
baen éhoroughly reviewed in comne¢tiion with this sppraisal of Alssken
uranium possivilities, However, urenium is known to occur in small
amounts in two different rock types of the region,

Uraniferous sedimentsry phosphate rcck occurs in the Mississippian
Lisburne limestone on the ncrth lank ¢f the Brooks Range {Wedow, in
preparation =b), and has beer found st localilies on the Anskiuvuk
River, Chandler Lake, the Kiruktegiekx River and the Etiviuk River
{rig, 2). 1In general the phosphete rock from Arctic Alasks is very
similar in appearance and compositicn to the bsdded phosphates of the
Permisn Phosphoria formation ln northwestern United States, The besg
known exposures of the phosphatic beds srre on the Kiruktaglek River,
where & zons cf oolltic phosphate, phosphetic shale and limestons 18
abcut 4O feet thick. Rendom eamples taken at thie locality averags
31.95 nercent PEOS' 0.11 parcent V205° 0.015 percent souivelent uranlum
end 0,013 percsnt uranium, The highest uvrapium content, 5.021 percenty U,
wes from z bad 3~foot thick at the bese of the zome,

8amples of the Fre-Cambrian(?) “Okpiiak® gneiseic granite near
Mount Michelscn at the eastera end of the Brooks Bange {fig, 2) contein

vp to 0,008 parcent eguivalent uranium (Whits, in preparation=b).The

'heavy wineral frecticns from three of four samples {average congentration

retic 3031) contsin an average of 0.052 percent equivalent uraniun and

0.03 percent uranium., Although most of the urenium appesre tc occur in
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blotitey fluorits, molybdenites, pyrite and hemati{t¢s essociated with
. uranium elsewhere, are alsc dlsseminated in the grenlce, Concenirates
from the gravels of several sireems dreining the cutcrop area of the
grenite contein ivaces of g#lena amd scheelite in addition to the four

minerale mentloned ebovs,
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