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This report presents in preliminary form the authors 7 opinions 

of the uranium possibilities of Alaska through March 1951 S the date of 

the completion of the report,, During the summer of 1951 some of the 

areas regarded as most favorable were appraised for their uranium possi­ 

bilities in reconnaissance fashion by several Geological Survey field 

parties on behalf of the Division of Raw Materials of the U0 S 0 Atomic 

Energy Commission,, A preliminary summary of the results of the investi­ 

gations made during 1951 are presented in Geological Survey Circular 196, 

a copy of which is appended to this report 0
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INTERIM R32PORT ON AN APPRAISAL OF TE3 UBAJTIUM POSSIBILITIES OT ALASKA 

By Helmut*! Wedcw, Max G. White, and Robert M. Moxham

ABSTRACT

Summaries of the geolo^v r^d mineral deposits, and appraisals of 

the uranium possibilities of the various regions of Alaska are presented 

in this report. A short statement on previous knowledge and investiga­ 

tion of radioactive materials in 'riie Territory is also given. The 

review of data and appraisal for the Seward Peninsula-Kobuk, Lower 

Yukon-Kuskokwim, Upper Yukon, Alaska' Railroad-IIiamna, and southeastern 

Uaska regions are essentially complete. Those of the Copper River, 

Gulf of Alaska, Aleutian and northern Alaska regions are not yet complete. 

A more detailed presentation of these latter regions will be made in the 

final report.

The appraisals are based on known occurrences of radioactive 

materials and geologic criteria that suggest the presence of uranium. 

Review of published and unpublished data to date shows that the Seward 

Peninsula-Xobuk region and southeastern Alaska followed by the Alaska 

Railroad0 Qulf of Alaska and Lower Yukon-Xuskokwim regionsare perhaps 

the more promising regions of the Territory for the occurrence of high- 

grade uranium ores.

SUMMARY OT ALASKAN URANIUM POSSIBILITIES

The best uranium possibilities of Alaska are summarized by region 

as follows;

FOR OP3PIGIAL UiH ONLY
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Seward Peninsula-Kobuk region.   The York tin district of the 

western Seward Peninsula is probably the most likely part of Alaska to 

contain high-grade urani" ni ores. The mineralization in this district 

roughly parallels the uranium-tin mineralization of Cornwall and the 

Srzgebirge. In addition to tin and uranium, the following elements 

known in the European districts have been recorded in the York districts 

antimony-, arsenic, bismuth, boron, cerium, chlorine, cobalt, copper, 

fluorine, iron, lead, lithium, manganese, molybdenum, nickel, phosphorus, 

silver, thorium, and zinc. Of the mineralized areas within the York 

district the Lost River and Brooks Mountain areas contain the most 

important known uranium prospects, although met at orb emit e and uraniferous 

hematite occur at 3ar Mountain, and the mineralization at Cape and 

Potato Mountains also favors the presence of uranium. The prospects in, 

the Lost Hiver and Brooks Mountain areas contain moderate amounts of 

uranium in hematite, limonite, wolframite, molybdenite, pyrite, tetra- 

hedrite, fluorite, and the hydrous copper carbonates. One of the most- 

encouraging uranium finds is that reported by prospectors in the summer 

of 1950 in the central York Mountains, apparently in the vicinity of 

Brooks Mountain. Samples from this prospect contain from about 0.01 to 

2.25 percent uranium. Zeunerite is the major uranium-bearing mineral in 

these samples; a lesser amount of uranium occurs as an impurity in 

fluorite, tourmaline, sericite, smoky quartz, siderite, hematite, 

arsenopyrite, and a secondary bismuth mineral. The gross petrology 

of these samples indicates that the prospect may be in a, hydro thermally 

altered vein or dike.
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The Nome and Koyuk districts on the Seward Peninsula are also favorable 

for the occurrence of uranium vein or lode deposits. In the Nome district, 

north of Nome and on the south side of the Kigluaik Mountains, a prominent 

mineralized belt contains prospects for iron, bismuth, copper, antimony, 

lead and silver. The Sinuk River limonite deposits at the western end 

of this belt are largely steelworks and veins in limestone. The associa­ 

tion of hematite, pyrolusite, gold, galena, sphalerite, pyrite and purple 

fluorite with the limonite indicates that the deposits may be gossans 

overlying zones of hydrothermal alteration. In the Koyuk district of 

thef- eastern Seward Peninsula, uranothorianite and gummite associated 

with hematite, limonite, bornite, chalcopyrite, molybdenite,, pyrite, 

bismuth, gold and silver, have been found in placer concentrates from 

gravels near an intrusive contact in the headwaters of the Peace River. 

The concentrates from these placers have an average equivalent uranium 

content of about 10 times that of the average ur an o t ho rianite-b earing 

concentrates obtained in the vicinity of other intrusive masses in the 

eastern Seward Peninsula.

Southeastern Alaska.   The best uranium possibilities in south­ 

eastern Alaska are in hydrothermal deposits derived from solutions 

emanating from the Coast Range batholith. The Hyder district at the 

eastern edge of the batholith is considered to be one of the favorable 

areas of the region in which to prospect for uranium,, To date investi­ 

gations end prospecting in this district have found uranium in iron oxides 

end sulphides in veinlets on the Mountain View property. The uraniferous 

sulphides are galena, sphalerite, pyrite, chalcopyrite, and molybdenite;

IPOH OIFIPIOIAL UC3 01111
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tie tt-raniferous 'iron oxides, hematite, and liaoaite. fhe** mineral* occur 

wtth tetrahedrite* freibergite, fluorine, and scheeiite in quartz fiesure 

vaiae and mineral ized shoots in « zone along an intrutive contact. Other 

radiation anomalie* are reported- elsewhere ia the district. la f»neral 

the miaerai deposit* of the Jfyder fcii^riet are of the = intermediate 

temperature range and contain euch typical minerals as argentiferous 

galena and tetrahedrite. Theee deposit* are ^genetically related to 

  the*Seac»» Creels granodiorite and are found along and iaunediately 

adjacent to the contact of the granodiorit-e with the Eatelton group 8 

ifhichr coneiett of metamorpaoeed icdiiaentary and volcanic roclp»0 Jhe 

beet uranium pot»ibilitie» of the district probably follow the 

distribution of theee intermediate temperature veint along the afore­ 

mentioned igneoui contact, althou^i it *» p.o§«ibl« that lower-grade 

d^oeite contAinlag. iulphid*» and heaatite8 derived from the H^der 

quartz mon*onite9 aay alto contaia uraniferout material. Supporting 

data favoring- tbe pretence of uranium in the jgyger di strict arjs the 

occurrence of uraniaite and uianium in complex aitoeiation vith oree of 

other metal* *outfc«a»tward from $rder in the Eazelton irea of Britiih 

Columbia, and the occurrence of rich silver ore* with a barite-j**per 

gangue in the Xit*ault Biver district of British 0,olumbia 9 also 

southeast of Hyder0

Mthough known mineral deposit* are sparse within the core of the 

Coast Sange batholith of southeastern Alaska, a silver deposit on 

Uniting Biver may warrant investigation for radioactive material. Biii 

deposit is a quartz fissure vein in a marble belt surrounded by quartz

csa
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dicrite. The metallic minerals in the vein are arsenopyrite,, pyrite, 

galena, sphalerite, and chelcopyrite, with arsenopyrite predcmlncnt. 

High assays for "both gold and silver have been obtained on selected 

samples and moderate assays are common.

Several mineral deposits in a belt of metamorphic rocks and 

relatively small intrusive masses paralleling the main Coast Range 

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

basis of their contained mineral assemblages. These are as follows;

Location

Annette Island near Crab 
(Swain) Bay

Gravins Island in the 
vicinity of Dall Head

Cleveland Peninsula, Helm 
Bay

of deposit

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

Hematitically altered copper ores contain­ 
ing jasper, in veins and replacement 
bodies.

Bismuth-bearing auriferous auartz veins.

Glacier and adjacent basins, Complex silver-lead-zinc deposits contain- 
east of Wrangell ing native silver and fluorite.

Thomas Bay

Point Astlay, Holkham 
Bay

Sulphide-rich auriferous quartz stringers 
and mineralized zones with arsenopyrite 
and pyrite predominent.

Mineralized zones in schist containing
bornite, chalcopyrite, galena, sphalerite, 
and native silver,,

In addition, carnotite, associated with slate and coal, has been reported 

in southeastern Alaska, presumably from the north side of the Cleveland 

Peninsula,

A belt of mineral deposits genetically related to stocks and small 

batholiths satellitic to the main Coast Hange batholith occurs in the
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western islands of southeastern Ale ska. The larger part of these deposits 

are gold veins and contact copper deposits. Of all the deposits in this 

western belt, those whose mineral composition suggests the presence of 

uranium are as follows?

Type of depositLocation

Prince of Wales Island, 
Niblack Anchorage

Prince of Wales Island, 
Dolomi area

Prince of Wales Island, 
Kitkun Bay

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

Prince of Wales Island, 
Twelvemile Arm

Prince of Wales Island, 
Xasaan Peninsula

Kcseiusko Island, near
Shakan

Ball Island

Hematitically altered copper ores in veins' 
may contain some jasper.

Gold-bearing breccia veins containing 
tetrahedrite and pyrite as the pre- 
dominent sulphides.

Manganiferous(!) gold-bearing veins
associated with mineralized zones contain­ 
ing hematite, magneti te, and chalcopyrite.

Silver-lead-zinc and silver-lead veins 
with argentiferous galena predominant.

Vein gold deposits containing one or more 
of the common sulphides5 a soft, black, 
sulphantimonide o:~ bismuth mineral is 
reported at one prospect.

Contact magnetite-chalcopyrite deposits 
containing hematite ar* molybdenite with 
fluorite reported in one prospect; a 
sample containing allanite and m-tator- 
bernite(?) may have come from one of these 
deposits.

Quartz fissure veins (on Kasaan Mountain) 
containing silver and lead with tetrahe­ 
drite a prominent ore mineral.

Molybdenite lode containing various other 
sulphides and iron oxides.

Silver-bearing tetrahsdrite-chalcopyrite 
veins at Mount Vesta and argentiferous 
galena deposits near Sea Otter Harbor.

FOB. OFFICIAL I3S3J OflLY
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Coronation Island, Egg Argentiferou*. galena-tetrahedrite ores. 
Harbor

Chichagof Island, Pinta Auriferous veins containing arsenopyrite 
Bay and Lisianski Inlet as the predominent sulphide with sub­ 

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

Glacier Bay district, Chalcopyrite, pyrite and tetrahedrite, 
Willoughby Island all argentiferous, in pods along

mineralized dikes.

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

are cut by veinlets of hematite(?) and pyrite contain from about 

0.01 to 0.2 percent equivalent uranium, are reported from Prince of 

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

of Niblack Anchorage.

Alaska Railroad-Iliamna region.   Several of the districts of the 

Alaska Bailroad-Iliamna region warrant investigation for ureniferous 

materials because mineral assemblages in certain of their lode deposits 

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

follow;

Location Description of lodes

Kantishna district, High-grade silver-lead ores; the deposits are 
Kantishna Hills metalliferous quartz veins emplaced along

shear zones in schist; argentiferous galena 
and tetrahedrite, pyrargyrite, and gold- 
bearing sphalerite are the abundant ore 'nixieralsj 
also p:/Tits, a&gr^easite aEd-«cfc8eiitej 
heavy iron-staining is common.

Zantishna district, Replacement bodies, derived from a granoliorite 
Mt. Sielson intrusive, occur in calcareous beds; sphalerite,

galena, chalcopyrite and the copper carbonates 
are the chief ore minerals; the silver content 
of the ores is reportedly high.

TO OmOIAL UGfl
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Nenana district, 
Bva Creek area

Chulitna diltrict, 
West Fork

Xantishna district, Mineralized zones in sheared and brecciated 
Slippery and Iron sedimentary rocks; chalcopyrite is the main 
Creek area sulphide with secondary copper carbonates;

sphalerite is also present in most prospects 
and minor amounts of native copper, cuprite, 
and sooty manganese(?) oxide are reported; 
hematite occurs at two prospects, and native 
mercury and cinnabar at one prospect.

Gold quartz lodes (chiefly Liberty Bell mine) 
wherein stringers of quartz and sulphides 
are emplaced along foliation in schist near 
granitic intrusives; ore minerals are 
auriferous arsenopyrite with lesser amounts 
of pyrite, chalcopyrite, native bismuth and 
bismuthinite.

A mineralised zone about 15 miles long and 2 
miles wide; deposits are impregnated zones 
and veins; metallic minerals are arseno­ 
pyrite (predominent), chslcopyrite, galena 
and sphalerite.

Silver-rich ores at the Mint Mine in silici- 
fied breccia zones containing pyrargyrite, 
miargyrite, arsenopyrite, chalcopyrite, 
galena and tetrahedrite.

Copper lodes in veins along shear zones in 
lava flows; the primary metallic minerals 
are pyrite, chalcopyrite, "arsenopyrite, 
specular hematite and a little gold; 
bcrnite and copper carbonates occur in a 
shallow oxidized zone.

In addition, the occurrence of uranlnite(?) with cassiterite in 

placers of the upper Peters Creek drainage basin9 Yentna district, 

also warrants investigation.

Lower Yukon-lCuskokwia region.   The only occurrence of uranium 

in the Lower-Yukon-Kuskokwim region that may be -of some significance is 

in the, Bus si an Mountains, a few miles east of Aniak in the Akiak district. 

Zeunerite occurs with chalcopyrite, arsenopyrite, and pyrite in quartz

Chulitna district, 
Portage Greek

Talkeetna district, 
Iron Creek area
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veins on Mission Creek. A similar deposit, but with no zeunerite 

reported, occurs on Cobalt Creek several miles to the north. Chemical 

analyses of other samples from this area show the presence of silver, 

gold and tin.

Upper Yukon region.   Previous reconnaissance for radioactive 

materials has already eliminated a number of leads in the Upper Yukon 

region. The only reasonably accessible mineral occurrence suggestive 

of uranium yet uninvestigated in the region is in the quart z~pyrite- 

fluorite veins attendant to a tourmaline granite intrusive on Hope 

Creek in the northeastern part of the Fairbanks district. la the 

northern part of the region radioactive minerals occur in concentrates- 

from placers in the Zoyukuk and Chandalar basins. A number of these 

concentrates also contain considerable hematite and traces of a variety 

of sulphides, both suggestive of a highly mineralized area. This part 

of the region, however, in- probably both too remote and too little 

known to warrant investigation for radioactive ores at this- time.

Copper Hlver region.   The appraisal of the Copper River region 

is not yet complete. However, a preliminary check suggests at least 

four mineral deposits as worthy of ra diametric examination. These are: 

Location Description

Xuskulana district, Kotsina Quartz veins in a shear zone, containing 
Eiver, Silver Star claims argentiferous tetrahedrite, gelena,

azurite, malachite, chalccpyritc, 
bisrauthinite( ?) and bar it e.
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Kuakulana district, Roaring Stringer lodes containing chelcocite, 
Greek, Skyscraper group covellite and specular hematite, the

latter most abundant and considered 
to "be of hydrothermal origin.

Nizina district, VeinC?) fillings containing stibr.ite, 
Rex Creek pyrite, molybdenite and cinnabar.

Chisana district, A gold lode containing minor amounts 
Orange Hill mine of molybdenite, native bismuth,

chalcopyrite, pyrite and pyrrhotifre.

Gulf of Alaska region.   » The appraisal of the mineral deposit* 

of the Gulf of Alaska region to determine aress favorable for the 

occurrence of uranium is not yet complete. A cursory survey of available 

data, however, suggests the following mineral lodes and occurrences as 

warranting attention.

Location ' Description

Nuka district Quartz fissure veins at Nuka Bay containing
native silver, gold and copper, and 
arsenopyrite (predcminent) , pyrite, 
chalcopyrite, sphalerite, galena, tetra- 
hedrite, covellite and chaicocite.

Hope district, Silver prospect in a mineralized sheeted- 
Bear Greek zone with argentiferous galena, pyrite,

and arsenopyrite? native silver occurs 
in placers belcw lode.

Wells district Reported occurrence of fluorite in auriferous
quartz veins on Passage Canal s the veins 
also contain several of the more common 
metallic sulphides.

Gordova district Hematite occurrences suggesting hydrothermel
alteration on Hinchinbrcok Isla.nd,

Aleutian region.   Review of data for the Aleutian region has 

not been completed. So far as is known the only metalliferous deposit* 

are auriferous quartz veins, some of which contain sulphides, on several 

islands of the Aleutian Chain and on the Alaska Peninsula,,

FOR OFFICIAL US3 ONLY
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Northern Alaska.   At present the only known occurrences of 

uranium in northern Alaska are the uraniferous phosphate rocks of 

Mississippian( ?) age in the Brocks Range, aad uranium-bee ring biotite 

(associated with fluorite, hematite, molybdenite, pyrite, galena 

and scheelite) disseminated in pre-Gambrian( ?) granite in the vicinity 

of Mount Michelson at the eastern end of the Brooks Renge. No appraisal 

of the outlook for uranium in northern Alaska will be submitted until 

such data as are available are abstracted and reviewed. It is 

believed, however, that the occurrence of high-grade uranium deposits 

in northern Alaska is unlikely, unless it be associated with minerali­ 

zation related to the intrusion of the pre-Garabrian( ?) granite 

mentioned above.

PQH on?ioiAL uoa 02117
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INTRODUCTION

Alaska occupies a land area of about one-fifth the size of continental 

United States (inset, fig. 1) or about the equivalent of the states of 

Arizona, New Mexico, Colorado, Utah, Idaho and one-half of Montana. The 

geology of Alaska is even less known than that of the states mentioned 

above. More than half of the Territory has not been mapped geologically, 

and most of the remainder is known only from very general exploratory 

surveys with less than 5 percent mapped geologically at a scale comparable 

to most of the mapping in the states.

The purpose of this paper is to report on the data obtained to date 

on a current appraisal of the possibilities of finding high-grade 

deposits of uranium in Alaska. This appraisal is based on known occur­ 

rences of radioactive materials and geologic criteria that suggest the 

presence of uranium. These criteria includes occurrence of hydrothermal 

hematitic alteration' the presence of cobalt, nickel, bismuth, silver, 

and fluorite; and, as less surely indicative, the occurrences of such 

minerals as arsenopyrite, boraite, cassiterite, chalcopyrite, galena, 

molybdenite, pyrite, sphalerite and tetrahedrite, and their oxidation 

products. The selection of criteria is based on a review of literature 

pertaining to known domestic and foreign uranium deposits. Of particular 

aid were reports by Lang (l9H9a, 191$b, 1950), George (19U9), Bastin 

and Hill (1917), and Hess (193^)» although much information was also 

gleaned from the numerous unpublished reports of the Atomic Energy 

Commission and the Geological Survey. To determine the Alaskan occur-
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rencss of the criteria mentioned above, a survey of all available data, 

both published and unpublished, on the mineral deposits of the Territory 

is now underway and will be completed about March 1951  Although a 

number of Alaskan mineral deposits have been studied in fair detail, 

many of the deposits are known only from hasty reconnaissance by Survey 

geologists or from reports by prospectors. Consequently, the absence 

of many of the uranium indicator metals or minerals from descriptions 

of the mineral deposits may be due to incomplete information rather 

than actual absence in the deposit.

To facilitate the review of the various Ala*i«n mineral deposits 

and the discussion of the uranium possibilities of the Territory, Alaska 

has been arbitrarily divided into nine major regions as shown on figure 1« 

These regions are merely a regrouping of the districts used by Smith 

(1939« PL 3). A preliminary survey has shown that the SewardrPeninaula- 

Kobuk region and southeastern Alaska are probably the most promising 

regions of the Territory for the occurrence of high-grade uranium ores B 

so that these two regions were the first to be appraised more completely 

and are therefore discussed first. The summary discussions of the other 

regions which follow, will be expended in a final report.

Kin (OTicm usas O
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INSTIGATIONS

In the years prior to World War II little was known about the 

occurrence of radioactive materials in Alaska. Garnotite vas identi­ 

fied in a sample submitted to the assay office at 7airbanks in 1918 0 

This sample was found "by ^a railroad construction worker supposedly 

in the vicinity of Healy on the Alaska Railroad? but the exact 

locality is unknown.

Monazite was identified in concentrates from gravels of Big Greek 

in the Ohandalar district on the south side of the Brooks Bang* 

(Mertie, 1923. p. 260), and eschynite, xenotime and monazite were 

identified in some gravels of the Hot Springs district near the Junction 

of the Yukon and Tanana Eivers (Mertie and Waters, 193H» ppo 229, 

239-21*0).

In 1932 Wacker (Mining Truth, 1932) reported the discovery of a 

uranium deposit on Martin Arm of Boca de Quadra Inlet in southeastern 

Alaskae

Henry Joesting of the Territorial Department of Mines in 19^0 

or 191+1 found that some concentrates from placers in interior Alaska 

were radioactive. The sample showing the greatest radioactivity was 

from Grubstake Creek in the Henana district on the north flank of the 

Alaska Eange and contained 1 x 10~9 grams radium/gram of sample 

(Joesting, 19^6).

In 19UU the Union Mines and Development Oorporation prepared a 

report on the uranium possibilities of Alaska for the Manhattan Ingineer

iron oiFKnAL usa OHLT
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Project, (Judd, 19UU). ±l»o in 19HH J. H.- Skidmore of Union Mine* 

collected numerous placer concentrates in Alaska in a search for radio­ 

active materials and reported (Skidmore, 19HU) that a number of the 

concentrates were radioactive, especially one, which was obtained on 

flir««p»tak«§ G£««k la eastern Seward Peninsula.

The Alaskan trace elements program of the Geological Survey was 

initiated in 19144 with the radiometric scanning of over 600 placer 

concentrates in the Survey's Alaskan collections. As a result of 

this study several areas of placer gravels appeared to be promising 

sources of radioactive material (Harder and Reed, 19U5)» £ne field 

investigations of some of these areas were made in 19H5 (Xilleen and 

Ordway, 191±6$ Gault, Black a.nd Lyons, 191+6$ Ge.ult, 1949$ Robinson,   

Vedow and Lyons, 194&). These stream pladers however were found to 

contain only small amounts of radioactive materials, although a lode 

deposit containing one of the copper uranites and uraaiferous 

hematite was located on Sar Mountain in the York district of the 

Seward Peninsula during the investigations (Killeen and Ordway, 194&).

The main results of the 1945 field work indicated that placers in 

general could not be considered as important reserves of radioactive 

material, and the general emphasis of Alaskan trace elements reconnaissance 

was directed toward the search for bedrock sources in areas wheref~'l) 

Lode mines or prospects contained minerals known to occur elsewher^ in 

radioactive deposit s« (2) Igneous rocks of certain ages and petrographic 

types might contain radioactive accessory minerals* (3) Black shales and 

other sedimentary rocks possibly radioactive occurred? and (14.) Concen-
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trates from stream gravels and placer operation! were known to contain 

radioactive Minerals,

JL» much-of Alaska it of difficult access, one phase of the Alaskaa 

reconnaissance program was directed toward obtaining information oa 

accessible areas immediately contiguous to the highway system of the 

Territory where no previous information on radioactivity was available. 

Other operations were governed directly by the criteria setout 

immediately above. Thus, in the years succeeding the initial field 

work of the Geological Survey in 19U50 a wide variety of materials in 

Alaska was examined for radioactivity. The primary objective, however, 

has been the search for lode and bedrock occurrences of radioactive 

materials.

Tarious field techniques have been used in the search. In small 

restricted drainage basins where much of the bedrock is covered with 

insulating materials such as moss, muck, tundra, etc., the radlometric 

testing of concentrates from stream gravels was deemed the most satis­ 

factory method. In the future this method of investigating covered 

areas will be augmented by the testing of alluvial fines, vegetation 

and stream waters. Where mines, prospects,, road cuts, and natural 

outcrops afford access to lode deposits and bedrock, direct radiometric 

tests are made in the field and samples of interest taken for laboratory 

examination. The improvement of radiometric equipment in the last 

several years with the development of more rugged counters and sensitive 

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

hand-counting methods to methods of continous traversing,,
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Seward Feninsula-Iofrak regiea

tfraaium has been found in the York, lojuk, aad fairharen 

district* of the Sward Peninsula (fie. 5).

la tht York district uranium is prewat la samples from lodes 

related to tin mineralization.

la the Xoyuk district uranothoria&ite and commite associated 

with copper sulphides, bismuth, silrer, hematite, aad liuoait* eccur 

In placers at the head of the Peace lirer, fisevhere in tne Xoyuk 

district a&d in the ftdrhaven district uraaothoriaaite is foumd in 

placers of streams erodiae areas of granitic rocks,

The geology, mineral deposits, and uranium possibilities of the 

Beward £eninsula-Xofcuk region are described by district below. The 

data on the geolo<y and mineral deposits of the York district is 

summarized mainly from the works of Collier (19014.), Hess (1906), 

Xilleea and Ordvay (1914.6), Xnopf (1908), and Steidtmann end* Cathcart 

(l922)o The sources for the remainder of the region are largely in 

report* by Brooks (1907), Gathcart (1920), Collier, Smith, Hess and 

Brook* (1908), *akin (1915), fcult (191*9), Gault, Black and Lyons 

Harrington (1919), Killeen and White (1950) B Mertie (1917),
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dik*s w«r* intruded both before and after the emplacement of the 

granite and are aot considered to be offshoots of the same Bagma frem 

which the granite wa-s derived, as is indicat*d by the fact that the mica 

ia the dik*» ii muicoTit*. whersas that in the granite if "biotitto fh« 

dikss and eranit* ttocka are szpoted at fiT« plae** in the dittricti 

the Lost liTtr ar«a 0 Irooks Hcuntain, Gap* Mouataia9 lar Meumtaia aad 

Blaek Mountain, la addition, the presence of a granite stoek-is infer- 

r«d at Potato Mountain frou the eatpoiurts of quarts-porphyry dik«i a

After the lav* Ion of the granites and torn* of the dikes aasoeiat.td 

with the £ranit«» 0 hot solutions containing tin0 boron, fluorine amd 

other elements inraded the border of the granites and. adjoining limestones 

and dikefio They gave rise to highly mineralized replacement and vein 

asps tits in granites, dikes and limestones, !Zhe granite stocks ar-e- bslirrsd 

ts iia^e come froa a coraaon deep-seated *ource 9 because of their similarity 

in mineral and chemical composition and because all the intrusive*,, 

with the possible eseeption of those at Hack Mountain, were, foil owed 

by tia~bearing solutions,,

The youngest rock in the area, probably of Quaternary age, is 

aaygdaloidal oliirine basalt ocsu^g'iag in the form of dikes at Cape 

Mountain and as flows at Black Mountain and east of California Biver c
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mineralization of the York district is principally that produced 

>y th0 intrusion of tin-b®*.ring solutions containing "boron, fluorine^ 

and other elements,, She mineralization occur* as -vein and replacement 

ieposits along and in the vicinity of the contact between granite and 

limestone and shal® and in th$ quartz porphyry dikef that are aesoci- 

atsd with these rocks,

file T«in deposits generally contain considerable quartz and occupy 

fractures in the granite, the dike* and the sedimentary rocks, The 

replacement deposits include eontact-aet'amorphie deposits in limestone, 

and deposit! formed by replacement in brecciated border phases of granite 

and quartz-porphyry dikes.

Qassiterlte occurs as an irregular replacene&t of marble in the 

linestone contact metamorphic deposits and is associated therein with 

touTMiliae, aadaite, fluoritt, pageite, hoi site, hornblende, pyroxene B 

TesuTianit«, haait« 0 serpentine, danburite 0 zinnwaldite, phlogdfltf, 

gr*«a aiea, ehomdrodite 9 pyrrhotitea armenopyrite, and pyrite.

Deposits in brecciated tones are found in the granite. In fact, 

oecurrences of the tin mineralization in the granite are restricted 

almost entirely to fracture zones, where the cassiterite and as»ociated 

aiaerals replace the feldspar in the granite*. The suite of replacement 

minerals in addition to cassiteritf i»clud » quartz, sericite, touraaliae, 

topaz, fluorite, arsenopyrit* and pyrite.
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Replacements in the quart i-porphyry dike* are typified by  OB® ef 

the dikes on Oassiterite Sreek in the Lost Biver area that are locally 

almost entirely replaced by sericite, fluorite and zinnwaldit«D with; 

scattered amount* of cassiterite, wolframite,, tourmaline, topaz0 humite*0 

araenopyrite and pyritec Locally, quartz is a replacing mineral and in 

associated vith caaaiterite, aericits and wolframite,,

She solutions that deposited th« cassiterite and the other replace*- 

aent minerals in the York district v«re hot solutions of deep-seated 

origin. This is inferred from the close aasociation9 both as to ^ime 

'and plac«0 of such minerarls aa   tourmaline e topaz, danburlte0 axinite 

and scapolit«0 vith iff&«ous activity. Thete ninerals are not knovn to 

have been formed under surface conditions,, !Ehe source of some of the 

 lenents that the solutions carried, auch aa fluorine, lithium, 

,ehlori&«, sulphur, tin and tungsten, ia probably igneou»0 The silicon,, 

aluminiaa, iron, magnesium, sodium and potassium, however, may have been 

derived, partly or wholly from the limestones and dikes which the 

solutions traversed0

Soms of the minerals were deposited from the hot solutions in 

cavities, fissures and other openings. Othera replaced previously 

existing mineral.*. Some of them were probably formed by the inter­ 

action of the- solutions with rock minerals, ^iarts D fluorite, tourmaline, 

topaz, danburite, muscovite, zinnwaldit®, wolframite, and pla$iocla»e ; 

oeeu? as minerals deposited directly from solutions in fiaaures 0 (gaii 

.same group of minerals and in addition, hornblende, magnetite, choadro- 

dite0 serpentine, phlogopite, arsenopyrite, pyrite and stannite are known
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to replace previously existing rock- mat eri als . It i* probable that con­ 

siderable amounts of the fluorito found ia the tin-bearing limestone were 

formed ly the interaction of the solution! with the origiaal constituents 

of the limestone,

Lost livgr area,   She principal known tin deposit* in the Lost 

liver area are restricted to the valley of Gassiterite Greek, an* the 

headwaters of fin Greek (fie. 3)» On Gaseiterite. Greek quart z->oryhyry 

dikes and lines tone were mineralized, whereas on Sin Greek the mineral ized 

rock appears to be restricted to limestone near a granite contact . S^e 

major mineralized quartz-porphyry dikes on Oassiterite Greek are kacwa 

as the Gassiterite dike, the Greenstone lode, the Ida lelle dike and 

the Dolcoath dike0 She chief change in the dikes effected §y the   

hydrothermal solutions was the alteration of the feldspar phenocrysts 

and th« groundmass to fi&e-£rained sericite. In tha mo^t altered rock 

the feldspars and the grouAdaass have been replaced by yellowifth-greea 

fluorite a Gassiterite and wolframite have .been introduced in miaor 

quantities as replacement minerals, though they are not everywhere 

closely associated,, These two minerals are also found in quartz 

fissure veins, ^iartz rather than fluorite is the common associate 

of casslterite aad wolfram-it e, Topaz is common in the silicified portioat, 

of the dikes , but tourmaline is rare. Locally the dike material is 

almost completely replaced by irregular grains of gray humite 0

The alteration and mineralization of the limestone in the Lost 

Kiver area took place adjacent to the cfiartz-porphyry dikes and away 

from the dikes where intense alteration parallels fissure and replace-

roa o
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 cut vein*. The lisa*tons appear* to hare undergone two stage* of 

alteration, In the first -stage the changes involved consisted of the 

loss of carbon.dioxide and the introduction of silica, alumina, irem, 

magnesium, sodium, potassium, lithium, fluorine, sulphur, arseaie 

aai ti» with the formation mostly of a variety of Metamorphie Taiatmli, 

but including pyrite, arsenopyrite and cassiterite. la the second

 tag? of alteration the .materials formed in the earlier stage were cut 

by fissure veins containing, elements that are distinctive of deep- 

seated; origin, 1.1%, fluorine, boron, lithium, tin, amd tungsten. 

Traces of nickel and cobalt oxides are reported in an analysis of the 

tin, ore. on Cassiterite Creek made sooa after the discovery of the ore* 

(Collier, .1901*, p 0 22) D

She granite on Tin Creek intrudes limestone, and both are cut by a
(

quartz-porphyry ddke. ?reeeeding the injection of the dike the limestoae

wa* alter** to a white coarse-grained marble locally replaced by a 

ma»» of greenish minerals which are finely banded parallel to fissure* 9 

or concentrically forming circular and elliptical shaped bodies. The 

dark bands are composed chiefly of hornblende, the light.bands chiefly 

of fluorite.

The variou* mineral* that occur in the different rock types in the
arsa 

Loit &iverAare indicated in table 1 0

The mineral occurrence* at variou* mine* and prospects in the Lost 

River area, are listed in table 1. Three adits have been driven into the 

Oa*8lterite dike on the east side of Cassiterite Creek0 The Xandt 

Intension tunnel is driven into the 'Cassiterite dike on the west side of

Y"
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Cassiterita Creek. fhe Greenstone lode if a development on the* east 

 id* of Gassiterite Creek just south of the Cassiterits dike. It 

occurs in an altered limestone that has bean intruded by a narrow 

quartz-porphyry dike. The Ida Bella tunnel is in the dike of that 

aaae about ISO faat north of the Bandt Intension tunnel. There is a 

snail tunnel and shaft in the Dolcoath quartz-porphyry dike about oae 

mile north of the adits on the-Cassiterita dike.

At the-Bessie and Xaple claims one-half mile vest of the mouth of 

Tin Greek, galena-bearing veins are found in a brecciated quartz-porphyry 

dike cutting limestone. A short distance-from this occurrence is a 

kaolinized dike-cut by"stibnite-bearing veins*

The Yankee Girl prospect is located a-short distance from the granite 

exposed on Tin Qreek, in mineralized limestone. The mineralization is 

said to V« in a yellov 8 soft, granular gossan.

The Wolframite-Topaz lode is located on the ridge vest of Lost 

SiT«r opposite the mouth of Tin Creek. This mineralization is in a 

stringer lode in a fault zone cutting limestone.

The Alaska Chief claim is located about IvJ- miles from Bering Sea 

on the north side of Rapid River. The mineralization is in limestone 

that has been faulted, brecciated, and intruded by a quartz-porphyry 

dike. At this locality there is a heavy porous body of red iron oxide 

containing galena.

The Idaho copper claim is several hundred yards belov the mouth of 

Sin Greek on Lost Biver. Stringers of ore have been deposited in an 

irregularly shattered zone in the limestone.

  FOH 01TOIAL U838 CSTLY



X. USS!

So field investigations for radioactivity have been made in the 

Lost Hirer area. However, recent radiometric scanning of rock and or* 

specimens revealed a fev samples containing some radioactive material. 

Data on these samples are presented in summary form below.

1) Three samples from the Greenstone lode contain an average of 

0.023 percent eU and 0.011 percent U; the uraniferous minerals 

are specular hematite, molybdenite, wolframite and pyrite.

2) A rhyolitic dike rock from the Cassiterite dike between 

Cassiterite Creek and Lost Hiver contains O.OOS percent «U 

and 0.006 percent Uj the uranium-bearing mineials are fluorite, 

galena, pyrit* and magnetite coating smoky quartz.

3) A specimen of radioactive wolframite from the Bandt Extension. 

tunnel contains O.OOS percent eU and O.OOlj. percent' U.

If) Three samples from an iron replacement zone exposed in a

prospect pit on the spur west of Lost Biver opposite th« mouth 

of Tin Greek contain an average of O.o6l percent eU and 0.01$ 

percent U$ the uraniferous minerals are limonite, hematite and 

miaetite.

5) A sample of a rhyolite dike with uranium-bearing fluorite,

pyrite and heaatite from Curve Creek, a west tributary of Lost 

liver below Tin Creek, contains 0.006 percent eU and 0 0 002 

percent U.
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Brooks Mountain.   The rocks of Brook t Mountain (fig. 3) include 

an unknown thickness of black elate overlain by at least 1,000 feet of 

liaestone both of which have been intruded by granite. After the 

 mplacement of the granite, hydro thtraal solutions were introduced alone 

the limestone-granite contact and in fissures in the limestone. The 

solutions carried fluorine, boron, chlorine, lead, copper, zinc, sulphur, 

and tin into the limestone, but had little effect on the granite0

The various occurrences of the following minerals in the vicinity 

of Brooks Mountain are listed in table 2. Descriptions of the deposit* 

follows

1) The Luther prospect is situated in limestone about 20 feet from 

a granite contact, about due south of the main peek of Brooks 

Mountain. The limestone has been converted into a yellowish- 

green, hard mass, consisting chiefly of vesuvianite. Twenty 

feet beyond this point the limestone is a white granular garble, 

traversed by green silicate minerals. Small cubes of galena 

occur in vug-like openings in the green minerals.

2) The lead prospect is located about one-half mile south of the 

Luther prospect in essentially the same type of rock, with the 

same relation to the contact as the Luther prospect. The prospect 

1.4 an ore vein approximately 3i feet thick, in limestone. The 

ore is primarily galena, mixed with black sphalerite. On the 

border of the ore is a belt of finely granular fluorite, sereral 

inches thick. Close by the Head prospect are several other pro­ 

spects along the contact where lead, zinc, and tin minerals have 

been found.
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Table 2. Distribution of mineral* in the ricinitj of Brooks 
Mountmini, Tork district, Seward Peninsula

Arsenopyrite ... -
Aadnite . . . . . -
Bismuth . . . . 0 -
Gerrusite 0 0 . o -
Chondrodite . .   m
Jluorite . . .   . M
dalena . . . . . <> m
Garnet ...... M

lulsite. ..... m
Liaonite . . ,     -
Ludvi^ite. ...» s

m
. a a oPhlo^opite

Pyroxene .",... M
Pyrrhotite . . . 0 in 
Scapolite0 . . . o m 
Sphalerite .   . . m 
Spinel ......
Tourmaline .... a
TesuTianite . » . Mb
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M » Mgor coast itutnt
  - ainor coastitutat
b - "boron-bearing

1 - Liseatone replaceaent near granite contact
2 - Luther protpect
3 - Head prospect
if - Un&aued prospect near lead prospect
5 - do
6 - dv.
7 - Protpect on aorth side of Brooks Mountain
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3) On the north side of Brooks Mountain galena occurs in a. gossan 

in limestone. fhe skeleton of the gossan is composed of tourma­ 

line, She iron oxide of the gossan contains bi smith and lead, 

the lead probably as a carbonate and the bismuth as an oxide, 

Vo field investigations for radioactive material have been made by 

the Geological Survey in the Brooks Mountain area, ladiometric scanning s 

of rock samples in Surrey collection , indicates that some radioactive
V

material it present in some ore Material from the contact tone

limestene and granite a short distance north of th^ lead Prospect oa.

Brooks Nou&tain4 &ree samples from this locality vere studied,

aTerage 0.019 percent. eU and 0.017 percent U. the uraniferous

are azurite* biotite D purple, fluorite, 'heaatite, malachite and tetrahedrite,

Dorinf- the summer of 1930 a number of samples containing radioactive 

material were sent to the Geological Surrey by Mr. George Hellerieh of 

Tairbanks, ilaska. Rie only information about the locality from which 

the sample's were collected is that it is somewhere in the lork Mountaims. 

However, it is thought   from the appearance of the specimens and the 

mineral association therein., that they probably come from t«« vicinity 

of Ireeks Mountain. According to Heller ich the samples were taken from 

a highly radi&a$tire zoa* which was traceable over a distance of about 

1,000 ftet. She saaplea submitted axe said to be representative of th» 

various types of material in the soa« amsj the «4Ja@ent country rock. 

Aaalyseis of the equivalent uranium and uranium contemt «f four 

from tae radioactive con« are summarized as follows i
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P*rctnt eU 0.018-2, lift 0 0 585 
Percent U 0.012-20 250 0 0 60«

Zeuaerite It the major uranium»bearimg mineral in these samples § lesser 9 

but still significant, amounts of uranium occur in purple fluorite^ 

tpurmalim,e 9 serieite, smoky .qpaartz, siderite 9 limonit« 9 heaatite,, 

Malachite and arienopyrite. It hat been reported that these uranium 

claims have been leased to a prominent smelting company,,

?etato Mouataiao   The rocks of Potato Mountain (fie. 3) are 

»«a*> to calcareous, fine~$exture4 slate, interbedded vith a few strata 

of yellewisfc fiae-«raimed sandstone, bluish clayey sandstone, and sandy 

limestone a few inches thick0 Into this slate is intruded a ouartz- 

porphyry dike, and ramifying quartz Teins which range _ from a 

fraction of an inch to a few inches in width, She same mineralizing 

solutions that impregnated other areas In the York district were in­ 

truded at Potato Mountain at the time of the emplacement of the ouartz 

veins. The presence of the quart z~porphyry dike and the minerals 

deposited from the solutions is evidence for the supposition that Potato 

.Mountain is underlain at an undetermined depth by a granite mass of the 

same age and origin as that at Brooks Mountain, Cape Mountain and else­ 

where in the district.

The placer gravels of Buck Greek, a stream draining the east iide of 

.Potato Mountain has been one of the principal producers of tin in the 

York district.
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la the vicinity of- the Bed Vox claim, and the Alan Bale lode, at the 

head of lack Creek about 8 or 9 prospect pita have been described la the 

literature flhey are mostly at ringers and veins of quart «  and one 

d*eit«- porphyry difce about 10 Inches vide that cut black shale, She 

minerals present are mainly pyrit.e and tourmaline,, with .a little itaanite, 

and some serpentine, '

1 At the SBLr«ka cl*ia on Little Potato Mountain black slate is cut 

by t.otxrmaline &n4 casslterits-bearing quartz stringers,

At ,the %iiiy claims near the top of Potato Mountain, slate Is cut 

by a '-vela that is .composed essentially of ioisite9 hedenberclt»9 fluorite

The elate at Potato Mountain is apparent ly not as lainerallned as are 

the'Tocki at some of the other localities vlthln the Tork districto It 

is possible that considerable mineralization is present in that part of 

the sedimentary rocks closer to the contact with the granite that 

probably underlies Potato Mountaln0 The state of knowledge of the 

deposits at Potato Mountain is not sufficient to corroborate any such 

supposition,, but a careful inrestlgation of the geology of the rocks 

at the mountain might Indicate whether the mineral deposits at the 

present surface are an outer zone of mineralization that represents a 

residue from the hot solutions after most of the xetals had been pre­ 

cipitated at depth0 closer to the granite contact,

lar . Mountain,   The geology of Bar Mountain Is not unlike that of 

other localities in the Tork district; The rocks are limestone, schist 

and slate. Partly metamorphosed gabbro dikes cut the schisto All these
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rock* are iatsuded by the lar Mountain granite stock. Subsequent to the 

iatruaiea of the granite 0 basic aineraliced dikes some of which are 

eoqpo«it$o i.e. 0 basic at the edge» 9 acidic towards the center e occupied 

fracture* in both the granite and the country rock. Mineral icing lolu- 

tioai hare affected the granite, and the limestone and dikes adjacent to 

the granite. Zhe alteration in the granite and the dikes was limited 

to formation of black tourmaline near the contact. She limestone altera­ 

tion took place for some hundreds of feet from the risible contact. At 

the Winfield shaft near the head of Tin Creek considerable replacement 

has taken place in the limestone. There the minerals include green 

pyroxene,, grossularite, vesuvianite, fluorite, and microscopic crystals 

of ecapolite, cassiterite 0 axinite, topaz, danburite, arsenopyrite0 

pyrite and chalcopyrite.

A search for radioactITS mineral deposits at Bur Mountain vas under­ 

taken in 1945 by Xilleen and Ordray (1914.6). They found that some of the 

tourmalins-quarts fissure veins in the granite, particularly those that 

contain red hematite and are associated with tourmalin!zed basic or 

fine-grained dikes, were radioactive. One of these radioactive zones 

crosses the top of Xar Mountain and extends to the northeast for about 

5»000 feet. It is traceable mostly only by float. The radioactive dike 

or zone0 vhere sampled at the point of greatest radioactivity, near the 

top of 2ar Mountain, is about 8 feet vide. A channel sample across this 

18-inch vide red, hematitic zone at the center of the dike contains 

0.035 percent uranium. $he red material appears to be an oxidized zone 

along close-spaced fractures, fissure -filling and replacement of the dike
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rock, the toumal ins-quartz vein, and the adjacent granite may be involved. 

The only uranium mineral identified is metafcorbernite, occurring in 

Tugs in both the granite vail rock and the tourmaline-quartz veins. 

Hone of it has been found in the red hematitic rock.

Cape Mountain,   JLt Gape Mountain (fig.' 3) Mesozoic granite i» 

intruded into mid-?aleozoie{?} limestone. Tin mineralization has been. 

found principally at the junction of the granite with. Iimestone 0 

particularly where small apophyses from the granite cut the adjacent 

shattered limestone and formed channels for the intrusion, of the 

mineralizing solutions. Some tin mineralization is found also in 

fissures and replacement veins in the granite itself.

The border zone of the granite is usually, tourmalinized, and is 

usually quite barren of any other replacement minerals. Locally, 

however, cassiterite and pyrite have been formed, replacing some of 

the minerals in the granite. Subsequent oxidation of the pyrite has 

produced heavy red porous masses of hematite, containing cassiterite. 

and tourmaline.

Contact with the granite haa altered the limestone in a zone 

generally restricted to a few feet of rock adjacent to the intrusive 

and to fissures that cut the limestone in the vicinity of the granite. 

The alteration minerals in the limestone are mostly tourmaline and 

pyroxene. Minor constituents of the altered limestone are pyrite, 

pyjcrhotite, fluorite, scapolite, sphalerite, quartz and cassiterite.

POB OJPIQIAL UOB ONLY



32 iron QTOffLa uta

Qassiterite hat been reported in rein quartz from Cape Mountaim and 

locally eassiterite, accompanied by tourmaline, it found at an iopr»fna- 

tion of granite adjacent to slip*.or fault planes, 

Placer concentrates from several of the creeks draining Cape Mountain 

are radioactive and contain monazite and hematite, both of which give 

positive flux tests for uranium.

The following minerals have been reported from the stream gravels 

of Banner Creek, a tributary of the Anikovik River, about 11*. miles 

east of Cape Mountain? cassiterite, magnetite, ilmenite, pyrite, 

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

tlranium possibilities of the York district.   On the basis of 

present knowledge the York tin district is probably the most likely part 

of Alaska to contain high-grade uranium ores. The mineralization in 

this district roughly parallels the tin-uranium mineralization of 

Cornwall and the JSrzgebirge, for in addition to tin and uranium^ 

the following elements known in the European districts have been 

recorded in the York district? antimony, arsenic, bismuth, boron 9 

cerium, chlorine, cobalt, copper, fluorine, iron, lead, lithium, 

manganese, molybdenum, nickel, phosphorus, silver, thorium, and zinc. 

Of the mineralized areas within the York district, the Lost River and 

Brooks Mountain areas contain the most important uranium prospects, 

although met at orb emit e and uraniferous hematite occur at Bar Mountain, 

and the mineralization at Cape and Potato Mountains also favors the 

presence of uranium.

JOE OmOIAL USJ OHLY-



33

Horn* district

.She Hone district lit* in th« southwestern part of the Seward 

Peninsula (fig. 3). The rocks consist of a sequence of Paleozoic 

metamorphie recks, principally schist, limestone, quartzite and green­ 

stones Mesozoic granitic rocks, mostly in the Xigluaik Mountains and 

at Gape Iome§ and Tertiary clastic sedimentary rocks,

The Vone district is noted mostly for placer~gold mining, but 

numerous lode prospects are scattered throughout the district, nainly 

as rein deposits and mineralized shear zone deposits, loth were 

probably formed in part prior to the netamorphism of the Paleozoic 

rocks, and in part during or after the intrusion of the Mesezoic 

granitic rocks 0 The vein deposits are mostly quartz with, some 

calcite and contain gold and very minor sulphides as the metalliferous 

constituents, Those mineralized shear zones primarily developed in 

schist are characterized by disseminated sulphides, principally arsenopyrite, 

pyrite and stibnite with the arsenopyrite predominent, whereas the 

mineralized shear zones along limestone-schist contacts aad within 

limestone are characterized by the concentration of argentiferous 

galena and various copper sulphides,,

Among the most prominent of the lode deposits are a number which 

lie in a belt on the south side of the Xigluaik Mountain about 25 miles 

north of Home (fig. 3)« The Sinuk £iver iron deposits at the western 

end of the belt (no. 17, fig. 3), described by Eakin (1915) and Mertie 

(1917 9 pp. lp4-l|.-UU5}» consist of stockworks and veins in limestone,,
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Limonit* is the chief ore mineral at the surface but minor amount* of 

hematite, pyrolusite, galena, sphalerite,, pyrite, gold, and purple 

fluorite have been reported. This mineral assemblage indicates that 

these iron deposits may be gossans overlying zones of hydrothermal 

alteration and thus may be comparable to some of the known radioactive 

lodes of the York district. Eastward from the Sinuk liver iron 

deposits, this mineralized belt contains lodes of bismuth, copper, 

antimony, lead, zinc and silver,, Elsewhere in the Home district are 

various deposits containing molybdenum, tungsten, tin and mercury 

in addition to gold. The locations of these deposits are shown on 

figure 3o and their mineral assemblages indicated in table 3°

The lode deposits of the Home district (listed in table 3), other 

than the Sinuk Eiver iron deposits,- are summarized by commodity as 

followss

Antimony usually occurs as stibnite in quartz veins cutting 

schist. Xidneys of stibnite accompanied by very little quartz are 

found along shear zones in schist at several localities but the ore 

bodies are small.

Hative bismuth and bismuthinite occur in quartz veins in schist 

on Charley Greek (no. 18, fig. 3)» but the metal content of the veins 

are low. Platinum is reported to accompany the bismuth. In addition, 

bismuth nuggets have been reported in placers in the vicinity of Nome.

The copper minerals of the Home district occur in replacement 

deposits along shear zones in limestone and schist. At a number of 

these deposits, hydrothermal alteration accompanying the deposition
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ef the eopper mineral* hat bleached and to  ©«* extent *illclfied the

lix»ftt»at. $iartz na» been introduced along the »hear zone* in places,
i 

.Wnere sulphide* occur ia these zones they art contemporaneous wltk th«

quartz. Chalcopyrit« 9 TDornit«, .pypltt and soft* galena art the u»ual

 ulphidee pr»»eat» but malachite and azurite are the moit abundant ore 

mineral* at mo»t of the prospect  are confined to surface workin«i 8

Iron uiually occur* as limonite which ha* formed by the oxidation- 

of iron-bearing sulphides 9 and many of the vein aad shear-zone deposit* 

are thus heavily iron-stain«d9 Hematite i» much less common than 

Ii»onite 9 and occurs in fractures in schist and greenstone on Slate 

Greek and with arsenopyrite, pyrite, stibnite. Molybdenum and tungsten 

in quartz stringer* in the California lode (no, 13, fig. 3) on Gold- 

bo t ton Or«ek,

3*lena 9 usually silver-bearing and associated with sphalerite, 

cccur* in lenticular bodie* along limestone-schist contacts. It is 

also found in small amounts with the copper minerals,,

Oinaabar occurs in small amounts in placer gravel* at aany 

localities in the lome district, and Bay be sparsely disseminated in 

quartz rein* cutting «chi*t* 0

The only occurrence of molybdenum in the district is in the 

California lode (no, 13, fig0 3) on Goldbottom Creek where presumably 

the sulphide of the metal occuii in small amount* with rariou* other

 ulphide* in quartz stringera.
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Most of the silver of the Home district occurs in solid solution 

with galena in leed deposits and small amounts are almost always 

alloyed with gold,, No native silver has been reported.

Tin is reported in placer concentrates from Goldbottom Creek, a 

headwaters fork of the North Fork of the Snake Hiver 0 The lode source 

of the tin is unknown,,

Scheelite is found in most placer deposits of the Home district. 

The lode sources are usually small quartz veins within mineralized 

shear zones in schist.

Sphalerite generally accompanies galena in the lead occurrences, 

and i. associated with pyrite in quartz veins cutting schist,,

As yet unverified reports of carnotite(?) in-the vicinity of 

Nome have been obts'ied from mine operators' records filed with the 

Survey around 1'315» Iron-stained schist along the ridge between 

Sunset Creek and Penny Hiver, northwest of None is estimated to contain 

less than 0.003 percent eU on the basis of radiometric readings on 

the outcrop (West, 1914.6). A short reconnaissance investigation of the 

area in the vicinity of Teller in 19^6 (White, 19H9) failed to reveal 

any significant concentration of radioactive material. Reconnaissance 

of the Cape Nome granite in 1914-7 (West and Matzko, 1950) found that the 

small amount of radioactivity in the granite can be ascribed to accessory 

minerals, primarily zircon snd sphene. No mineralized rock of any signi­ 

ficance was discovered in the vicinity of the Gspe Nome intrusive. Samples 

of the bismuth-beezi ng vein on Charley Creek mentioned above, recently 

 ubmitted to the Geological Survey, gave negative results when tested 

radicinetrically 0
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( Uranium possibilities.   The occurrence of lode deposits containing 

various uranium indicator metals or minerals in the Nome district suggests 

that a mineralized belt on the south flank of the Kigluaik Mountains 

is favorable for the occurrence of radioactive materials. The Sinuk 

Hiver limonite deposits at the western end of the belt contain oxides 

of iron and manganese in association with various sulphides and 

purple fluorite, an indication that the deposits may be largely 

gossans overlying zones of hydrothermal alteration and thus may be 

similar to the known radioactive lodes of the York district. Another 

favorable area is in the vicinity of Mount Distin where a hematitic 

gold-arsenopyrite lode occurs on (Joldbottom Greek, a silver-lead-zinc 

deposit has been opened on Steep Greek and cassiterite pebbles have 

been found in the placers of Goldbottom Creek. The reports of deposits 

containing silver, lead, zinc, bismuth, antimony, molybdenum and 

tungsten elsewhere in the mineralized belt support the hypothesis 

that the Nome district may be favorable for the occurrence of uranium.

Council district

The rocks of the Council district (fig. 3) ar® much the same as 

those in the Nome district. In the central part of the Council 

district the country rock is composed of the schists and limestones 

of the mid-Paleozoic age, intruded by the mid-Paleozoic greenstones. 

The Bendeleben Mountains on the north side of the district and the 

Darby Mountains on the east side are composed of pre-Silurian 

metamorphic rocks, intruded by Mesozoic granite, which appears in

(
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scattered exposures throughout the central parts of the ranges.

The Darby Peninsula, between Golofnin (Golovin) Bay and Norton 

Bay, is composed of Mesozoie(T) intrusive and extrusive rocks. These 

rocks are intruded by later granites, which are apparently the same age 

as the granite intruding the rocks of the Darby, Bendeleben and Kigluaik 

Mountains,

Production of gold is the major mining interest in the districto 

Thus most of the prospects for other metals were found incidental to 

prospecting for gold. Eeference material on the mineral deposits of 

the district.therefore pertains primarily to the gold deposits, 

secondarily to other deposits. The mineralization in the district, 

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

schist. The mineralized rock is commonly iron-stained in varying 

degrees, mostly due to the oxidation of pyrite.

The principal prospects and mineralized localities (other than 

gold) in the Council district are summarized belows

1) Copper minerals in a mineralized contact between limestone and 

schist are reported? at Mt. Dixonj around the head of Moon­ 

light Creek, a tributary of the Casadepaga Eiver above Lower 

Willow Greek- and on Spruce Creek, a tributary of the 

Casadepaga Eiver above Big Pour Greek,

2) In schist on the east coast of the Darby Peninsula, about 3 miles 

north of Carson Creek, is a replacement copper prospect contain­ 

ing malachite and chalcocite.
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3) A low grade copper ore, consisting mainly of chalcopyrit« e i§ 

reported in mineralized schist at the h«ad of the ffiukluk 

Biver in the Bendeleben Mountains,

Ij.) Hear Bluff numerous oxidized gold-pyrite-arsenopyrite-bearing 

ores have been found in the schist and limestone. About 3 

 ait,sf Bluff, adit exposes a one-foot wide zone of red 

ferruginous gouge-like material. The Bunker Hill lode, about 

3 miles north of Bluff, contains chalcopyrite and copper 

carbonates in small quantities in addition to gold.

5) On the Pish Biver, a few miles above the mouth of the Hiukluk 

Biver, a silver-lead prospect has been reported in schist and 

limestone. Cinnabar also occurs at this locality, presumably 

in quartz stringers.

6) At the Omalik (mispelled Omilak on figure 3) mine in the head­ 

waters of the Pish Biver, argentiferous galena and stibnite, in 

separate contemporaneous(?) deposits are found in irregular 

pockets at the contact between a greenstone intrusive and 

limestone,,

7) Chalcopyrite and bornite are fracture fillings in quartz veins- 

cutting schist in the headwaters of the north headwAers fork of 

Kachauik Greek, a stream entering Golofnin (Oolovin) Bay from 

the northeasto A malachite encrustation occurs on exposed 

portions of the vein.
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In. the summer of 19HS, the Barby Peninsula and the drainage basin 

of the Kwiniuk Hirer , in the southeast part of the district, were 

investigated for possible deposits of radioactive material (West 0 in 

preparation). In the concentrates from the stream gravels of a snail

stream on the vest coast of the Darby Peninsula, about midway between
Creeks 

Mission and Ohaenik£a minor amount of an uranium-titanium niobatf mineral

has been found. The bedrock source of this mineral is not known, but 

may be from a mineralized zone near the contact between the younger 

granite end the oldto intrusives. The principal mineral in the concentrate 

is magnetite, with lesser amounts of sphene and topaz, minor amounts of 

hematite and allanite, and traces of scheelite. One concentrate taken 

near Cape Darby, on the contact between the younger granite and the 

older intrusives, in this case a metamorphosed granitic rock, consists 

of hematite and topaz. Traces of thorianite were found in a stream 

concentrate taken at the head of the Kwiniuk Hiver. No information is 

available on the possible bedrock source of the mineral, except that it 

may be disseminated in granite.

Uranium possibilities,. ~ On the basis of favorable mineral 

associations, the silver-lead occurrences in the Fish Eiver basin and 

the gold-pyrite-arsenopyrite ores in the vicinity of Bluff appear to 

warrant examination for the possible occurrence of uranium,
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Tairhaven and Koyuk district.   The geology of the IPairhaven and 

Xoyuk districts (fig. 3). is mainly related to the rest of the Seward 

Peninsula to the vest, but part of the rocks are related to those of the 

Yukon Eiver valley to the east 0 Pre-Silurian schist and limestone with 

igneous rocks occur west of the Xiwalik and Koyuk Eivers. Eocks of 

middle and upper Paleozoic age, mostly limestone and dolomite with 

some black slate, outcrop south of the lower Xoyuk Eiver to Norton 

Bay, and in a narrow belt along the base of the Darby Peninsula, 

Post-Carboniferous greenstone is exposed along and just east of the 

Tubitulik Eiver in the southwestern part of the Koyuk district,, 

Metamorphosed granitic rocks on the east flank of the Darby Mountains 

and andesitic flows and tuffs on the Buckland-Kiwalik divide  all of 

MesozoiCg but probably pre-Gretaceous age  are intruded by younger 

granites, monzonites, syenites and diorites, which outcrop in scattered 

patches throughout both districts. Cretaceous sedimentary rocks, locally 

coal-bearing, are found east of the Tubitulik Eiver and in small areas 

on the Eugruk and Peace Eivers. The youngest rocks of the districts 

are wide-spread Tertiary and Recent vescicular basaltic lavas.

Undoubtedly most of.the IPairhaven and Koyuk districts has been 

investigated by prospectors since prospecting started in the early part 

of the century. However, as in most areas of Alaska, the primary interest 

in prospecting lay in discovery rich placer-gold deposits. Consequently,,

few lode deposits, particularly of base metals, have been reported,.  

Mining for placer-gold centers largely around Candle, near the mouth of 

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

The major reported lode deposits of the two districts are summarized 

"below.?

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

River in the Tairhaven district near the mouth of Independence 

Creek. Ho information is available on the type of mineralization. 

Assays show a considerable amount of zinc, and traces of copper 

and, gold, in addition to silver and lead.

2) Several small open cuts, known as the Beltz prospect, are found 

on Split Creek, a tributary of Bear Greek on the eastern edge 

of the Fairhaven district. The ore occurs in quartz veins 

cutting andesite and consists of chalcopyrite with some copper 

carbonate stain.

3) On the divide between the head of the Tubutulik River and 

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

part of the Koyuk district, malachite, occurs in copper-stained 

greenstone, near the contact with limestone. Almost no sulphide 

mineralization is found at this locality and the copper carbonate 

occurs primarily in fractures and joints in the greenstone,

4) Platinum is recovered in many of the creeks of the eastern part 

of both the Pairhaven and Koyuk districts as a by-product of the 

placer mining for gold. The source of the platinum is considered 

to be the basic igneous rocks, perhaps the andesites, occurring 

throughout the mining area.
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5) At the extreme head of Peace Elver, very coarse-grained granite 

contains copper sulphide minerals. The copper is apparently of 

nc signi fie sues commercially, but as it appears to have "been 

brought in contemporaneously with the granite it provides a clue 

to the source of some of the mineralization that is associated 

with the granitic intrusives.

Five reconnaissances for radioactive materials have been made in 

the Fairha.ven end Koyuk districts.

In 19U5 an investigation of the Sweepstakes Greek area (the 

western headwaters fork of Peace Elver) was made (Gault, Black end 

Lyons, 19U&5 to determine the source of uranothorianite found in a heavy 

sand sample from this locality. Only minor amounts of the mineral were 

found in the creek grrveis, and the bedrock source was not located. 

It probably is associated with the syenite intrusive mass at Granite 

Mountain in the headwaters of Sweepstakes Creek.

Also in 19I;5 s. brief examination was mede of the uranothorianite- 

bee.ring gold placers in the vicinity of Candle (Geult, 19U9). No 

significant concentration of the mineral was found, nor was the bedrock 

source located.

In 19^6 the reconnaissance of the uranothorianite-beari ng gravels 

was extended to the ncrth side of Granite Mountain (Killsen and White, 

19505 into the headwaters of Quart2 Creek, a tributary of the Kiwalik 

River, in an attempt to locate the bedrock source of this radioactive 

mineral. The brief examination revealed the presence of both ureno- 

thorianite e.nd a uranium-bearing thorite high on the slopes of Granite
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Mountain. Again, however, the "bedrock source could not "be located, 

. In 191+7 an investigation was made of the area along the divide 

between the Kiwalik River and Buckland Eiver northward from the head­ 

waters of the Peace liver (West and Matzko, in preparation). This area 

contains prc-Cretaceous granitic intrusives of the same age as the 

Granite Mountain syenite, Uranothorianite, thorite end a few secondary 

uranium minerals were found in the concentrates from streams draining 

areas that are underlain "by the granitic intrusive, "but no significant 

radioactive deposits weri* fcu:n<5 0 It was concluded that the radioactive 

minerals are probablydlsseraiaated in the granitic rocks 0 A significant 

lead, however, is the aiuersl assemblage of concentrates from gravels 

in small streams at the extreme head of the Peace liver. These placers 

occur near an intrusive contact and the concentrates from them have 

an eU content of about ten times that of the average uranothorianite- 

bearing concentrates obtained elsewhere in the eastern Seward Peninsula,, 

The heavy minerals in one of the concentrates, in addition to the normal 

rock-forming and accessory minerals, ares pyrite, chelcopyrite, 

hematite, ilmenite, uranothorianite, bismuth, bornite, gold, silver, 

chromite, thorite, and gummite 0 These minerals constitute about- 10 

percent of the heavy minerals. The gummite probably is an alteration 

product of the uranothorianite, although gummite usually is found as 

an alteration product of uraninite or pitchblende. The streams in 

which thess gravels occur are short and run mostly over tundra. One of 

the samples was taken at the highest topographic occurrence of gravel in 

the drainage basin. The locations of the samples are such that the
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source area has a maximum size of about one-half square mile. This 

loca.tion at the head of Peace River is probably not far from the place 

where Smith and Eakin (19H, p. 135) discovered copper sulphide minerals 

in granite.

In 19US an investigation was inede of the Darby Peninsuia and the 

Kwiniuk Hiver in the Council district, and the Tubutulik River in the 

western Koyuk district (West, in preparation). In the headwaters of 

Clear Oreek, the first tributary from the west above the mouth of the 

Tubutulik River, several stream concentrates from an area of granitic 

rock contain minor amounts of a uranium-niobate mineral. Topaz and traces 

of cassiterite in some of the concentrates indicate the possible presence 

of some tin mineralization in the area, but otherwise there is no 

indication of the source of the niobate mineral.

Uranium possibilities.   At present, the occurrence of uranium 

minerals with various copper sulphides, hematite, silver, bismuth, etc., 

in a placer concentrate at the head of the Peace River constitutes the 

only major lead to a uranium lode deposit in the eastern Seward Peninsula. 

It appears to be of sufficient significance to warrant the attention 

of the uranium prospector.

Kougarok and Bspenberg districts

The geology of the Kougerok end Espenberg di stricts is much the 

same as that of the Nome and Council districts to the south. Most of 

the bedrock is early Paleozoic limestone and schist which is intruded 

by Devonian or Carboniferous basic rocks, now greenstones. Mesozoic
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granite is exposed at Hot Springs in the headwaters of the Serpentine 

River in the southern part of the Slspenberg district. Ehyolitic 

dikes occur at Kougarok Mountain. Tertiary or Recent basalts form 

Devil Mountain in the northern part of the Espenberg district.

Almost all mining in the Kouga.rok and Sspenberg districts has 

been limited to the exploitation of placer gold deposits    particularly 

those on the Kougarok River and its tributaries. The discovery of lode 

deposits has been incidental to the prospecting for placers. Brief 

descriptions of the few known lode deposits of the district follow; 

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

Mountain is a development consisting of several open cuts 

in an impregnated zone lying near a limestone-schist contact. 

The ore consists of malachite and azurite in about equal 

amounts. A little chalcopyrite is also reported. Blue 

fluorite occurs in float in the vicinity of the prospect. 

2) Copper end other metallic sulphides are disseminated in 

metamorphosed limestone near the mouth of Taylor Creek on 

the upper Kougarok River.

J5) A prospect showing malachite and azurite with a little galena 

is reported a few miles southeast of Kougarok Mountain. No 

details are available concerning this prospect. 

Ij.) Cassiterite, schselit® and cinnabar are reported in vsri ous 

placers of the districts, but no lode source for these 

minerals is known.
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In 19*46 Mcxham and West (19U9) investigated parts of the Kougarok 

and Bspenberg districts to determine whether radioactive deposits, 

similar to the one at Bar Mountain to the west, were associated with 

a granitic stock in the Hot Springs area at the headwaters of the 

Serpentine River; and, in addition, to attempt to locate the bedrock 

source of placer concentrate containing 1.36 percent equivalent uranium 

from the south side of Harris Dome. No radioactive material was found 

in the Harris Dome area. In the Hot Springs area small amounts of 

radioactive accessory minerals are disseminated in granite, and several 

secondary minerals containing minor amounts of uranium occur in pegmatite 

dikes associated with the granite,

Uranium possibilities.   As so little information is available on 

the lode deposits of the Kougarok and Espenberg districts, it is almost 

impossible to predict their uranium possibilities. Further prospecting, 

however, does not appear to be warranted unless it be incidental to the 

search for other commercial mineral deposits.

Kobuk and Noatek districts

The Kobuk and Noatak districts (fig. l) include the area drained 

by the Kobuk and Noatak Rivers in northwestern Alaska. Available 

geologic information on the districts is mostly restricted to areas   

immediately adjacent to the two main streams. The stratigraphy 

and structuresr* complex.

In general the country rock of the districts consists cf the 

following?
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1) Pre-Paleozoic to Eocene sedimentary rocks of many types

including bedded volcanics* the older rocks are considerably 

metamorphosed.

2) Paleozoic basic igneous dikes and sills.

3) Upper Jurassic(?) basic intrusive rocks with some flows 

and tuffs.

U) Cretaceous( ?) granite and diorite stocks and dikes 0

5) Tertiary to Hecent basaltic lava flows and volcanic ash 

deposits,

As in most areas in Alaska., prospecting in the Kobuk and ttoatak 

districts ha.s been for gold    primarily placer gold, and other mineral 

deposits were located only incidentally to this search. Such gold 

lodes as have been found occur at scattered localities in the Paleozoic 

schist and slate, but they have not proven of economic value and have 

not been found to contain sulphides or other mineralization of any 

significance.

Copper lodes have been reported from several places in the Kobuk- 

ttoatak region, but the Survey has information on attempts to exploit 

only two prospects, both of which are in the Schwatka Mountains, north 

of the settlement of Kobuk, on the Kobuk Hiver. One of these prospects 

is in the vicinity of Aurora Mountain where tht copper mineralization 

is in limestone near the contact with early Paleozoic schist. The other 

is on Huby Greek, a tributary of the Shungnak River, where sulphide 

mineralization has filled the interstices of a narrow zone of brecciated 

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

the surfieial portion of the deposit. A spot examination for radio- 
latter 

activity was made at this^locaiity in 191$ (White, 1950c) at the request

of the Atomic Energy Commission. No samples collected at the deposit

contain more then 0.007 percent equivalent uranium. The radioactivity

is due to small amounts of uranium associated primarily with the sphalerite,

Galena was also found in a brecciated and recrystallized limestone 

on Wesley Creek, a stream entering the Kobuk River a short distance 

"below Kobuk0

Magnetite, sometimes in relatively large masses has been reported 

from scattered localities in the highlands of the Noatek-Xobuk district. 

Some of this mineral from Dahl Creek, a stream paralleling Wesley Creek, 

a.nd a short distance to the east was found to be a relatively low grade 

magnetic chromite, containing 1|0 to U5'Percent chromic oxide 0

Asbestos and jade deposits also occur in the Kobuk district.

Uranium possibilities,   Many mineralized localities probably 

exist in the rocks of the Noatak and Kobuk districts, but until more 

definite information is available about the geology and mineral deposits 

of the region, the possibility of finding high-grade uranium deposits 

therein appears remote.

Southeastern Alaska

At the present time uranium is known to occur at only one 

locality in southeastern Alaska. This occurrence is on the Mountain 

View property nea.r Hyder where moderate amounts of radioactive material
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(0,02t-0,X percent eU) have been found in iron oxides end various 

sulphides in quartz fissure veins along en intrusive contact, and a 

secondary uranium mineral, uraconite( ?), occurs as films on fracture 

surfaces. In addition, a number of uranium occurrences have been 

reported by prospectors in southeastern Alaska, but no samples have as 

yet been submitted to verify these occurrences,, Two moderately
*

radioactive samples, the locations of which are not definitely known, 

may come from southeastern Alaska, possibly Prince of Wales Island. 

One of these samples was found by the radiometric scanning of material 

available in the Ketchikan Assay Office of the Territorial Department 

of Mines; the other, by scanning the Alaskan collections of the Geological 

Survey in Washington. Despite the fact that known occurrences of 

uranium in southeastern Alaska are very limited, this region of the 

Territory contains various types of hydrothermal deposits wherein the 

mineralization suggests the possible presence of uranium.

Information on the general geology of southeastern Alaska has been 

taken mainly from a paper by Buddington and Chapin (1929). The data on 

the mineral deposits has been abstracted mostly from reports by Brocks 

(1902), Buddington (1923? 1925? 1926? 1929), Sskin (1919), ZttOp* (1911? 

19125, Mertie (1921), Overbeck (1919), Heed (1933), Heed end Coats 

(191+25, Smith (1911+), Spencer (1906), C. W. Wright (1908; 1909? 1915), 

and P. 8. and C 0 W, Wright (1908).

Late Mesozoic intrusive rocks are the moat prominent geologic 

feature of southeastern Alaska and the contiguous part of British 

Columbia. These rocks are part of a large composite batholith and its
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satellitic intrusions thet form the backbone of the Coast Bange from 

Vancouver to Skagway, both on the mainland and in the Alexander 

Archipelago. Other prominent features in the geology of southeastern 

Alaska (fig. U) ares

1) A belt of highly metamorphosed rocks that lie adjacent to the 

Goest Bange batholith on the west end consist largely of gneiss, 

highly schistose rocks and marble of Paleozoic and Mesozoic age*

2) Two belts of Mssozoic sedimentary and volcanic rocks, one

extending northwestward from Gravina Island through Kupreanof 

Island to Juneau, and ths other extending along the west coast 

of Chichagof and Baranof Islands.

3) A belt of Paleozoic sedimentary and volcanic rocks, locally 

metamorphosed, .extending from Prince of Wales Island on the 

south to the Glacier Bay region on the north. 

Ij.) An area of Tertiary sediments and volcenics on Zarembo,

Kupreanof, Kuiu and Admiralty Island", 

5) Secant lava flows on Kruzof Island,

The Coast Hange batholith is the majci xactor controlling the 

structure and the localization of the mineralization in southeastern 

Alaska. The mineral deposits of the region, genetically associated 

with the ba'rholith, are grouped into four northwest-trending belts 

''fig. 1+) by their relationship to the main batholith or its 

subsidiary intrusives. The belts from east to west are the?
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1) Eastern "border "belt

2) Central Coast Hang* batholith

3) Western border belt

10 .Western sat ellitic intrusive "belt

Sastern border belt

The eastern border belt of the Coast Hange betholith lies entirely 

in British Columbia except for a small area in the vicinity of Hyder 

at the heed of the Portland Canal (fig. 14-).

In the Hyder area meta-sedimentary and volcanic rocks of the 

Hazelton group or "Bear River formation" are intruded by the Texas 

Greek gra.no di or it e, the Hyder quartz monzonite end the Boundary grano- 

diorite 0 The Texas Creek intrusive mass is thought to precede or be an 

early phase of the main Coast Hange batholith which was later invaded 

by the Hyder and Boundary masses (Buddington, 1929 v p. 1^)»

About 60 mines and prospects in the Hyder area are described by 

Buddington (1929, pp. 63-112). These deposits and the ones in the 

contiguous Salmon Hiver district of British Columbia are classified 

by Buddington (1929, pp. l;2-l&) into five types. This classification, 

showing the relative abundance of ore and gangue minerals in the various 

types, is presented below.

Type of deposit Major Minor

Quartz fissure veins of the galena sphalerite 
silver-lead-gold type pyrite chalcopyrite

quartz barite
tetrehedrite 
pyrrhotite 
scheelite 
native gold 
native silver
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Veins and vein-like replacement 
todies of the silver-gold 
type (Premier type)

sphalerite 
quart z

Veins of gold type

Disseminated end lenticular 
replacement deposits

Mineralized fissure zones

pyrite 
quartz

pyr it e 
galena 
sphalerite 
pyrrhotite 
calcite '

galena 
sphalerite 
quartz 
calcite

pyrits 
chslcopyrite 
gslena
tetrahedrite 
silver-rich

sulpho-salts 
native gold 
native silver

chelcopyrite 
sphalerite 
galena 
native gold

chalcopyrite 
arsenopyrite 
tetrahedrite 
quart z 
barite 
native silver

pyrite
chalcopyrite
pyrrhotite
tetrahedrite
arsenopyrite

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

vicinity of the contact of the Texas Greek granodiorite with formations 

of the Kazelton group. At a few places the deposits are cut "by dikes 

believed to be offshoots of the Hyder quartz monaonite and the Boundary 

granodiorite. It is thought, therefore, that the main period of minerali­ 

zation in this area followed the emplacement of the Texas Creek batholith 

and preceeded the intrusion of the younger Goast Range igneous rocks, 

and that the deposits were formed from residual solutions -eleased in 

the consolidation of the Texas Creek batholith. Some alteration and 

introduction of material,, however, either accompanied or immediately 

followed the intrusion of the younger igneous rocks, as low-grade veins
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and dliserainated deposits containing various sulphides and hematite are 

found in genetic association with these younger rocks,

In 19U9 the Territorial Department of Mines reported (Fowler, 19U9) 

the occurrence of radiation anomalies on the Mountain View property 

(no, 1, fig. If) in the Hyder area. Brief investigation of this property 

in the same year (West and 3enson 0 in preparation -a) revealed that 

moderate amounts of uranium are associated mostly with hematite and 

limonite; the sulphides  gaisna, sphalerite, pyrite, chalcopyrite and 

molybdenite; and scheelite. These minerals occur in quartz fissure 

veins and mineralized shoots in a zone along the intrusive contact of 

the Texas Creek granodiorits with rocks of the Hazelton Group 0 Other 

minerals of note in these veins are tetra.hedrite, freibergite, and 

fluorite. A secondary uranium mineral, probably uraconite(?) 9 occur­ 

ring in films on fracture surfaces, has also been found on this property. 

Although the maximum elJ content of the samples collected by the 

Geological Survey in 19U9 is only about 0.05 percent 9 more recent 

sampling by the Territorial Department of Mines has revealed values up 

to about 0.3 percent (Saarela, 1950) 0

Eadiation anomalies are also reported (Saarela, 1950) ^n the Texas 

Greek area (no. 2, fig. If) some 8 to 10 miles northwest of the Mountain 

View property. These anomalies apparently occur, as at Mountain View,, 

in the general vicinity of the contact of the Texas Creek intrusive with 

rocks of the Hazelton Group but their significance is not as yet known,,

Uranium occurs in complsz association with o~es of other metals In 

the Hazelton area of British Columbia (Lang, 19U9a»PP« 16-17) southeastward
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from Hyder end also in the eastern "border "belt of the Coast Haii£e 

batholith.

Uranium possibilities.   The Hyder area is favorable for continued 

prospecting for uranium, for in addition to the above mentioned occurrence 

of uranium and radiation anomalies, the area contains other hydrothermal 

deposits in which minerals typical of the intermediate temperature 

range, such as silver-bearing tetrahedrite and galena, are predominent 0 

The presence of fluorita, and uraniferous hematite and limonite in 

samples from the- Mountain View property is noteworthy,. Therefore, the 

occurrence of the iron oxides on other properties should be sought, 

as in some cases they may possibly be of hydrothermal origin, and thus 

be a valuable guide in further prospecting,,

In general it is believed that the best uranium possibilities of 

the Hyder area follow the distribution of its other mineral deposits, 

Thus, prospecting for uranium, as well as for ores of other metals, is 

probably most favorable in the vicinity of the Texas Greek granodiorit e- 

Hazelton group contact, although the low-grade deposits, containing 

sulphides and hematite, genetically related to the Hyder quartz monzonite 

and Boundary grancdiorite should also be checked for radioactivity. 

These later deposits are exemplified by the quartz veins and disseminated 

deposits on Bear Hiver Hidge north of Hyder and east of the Mountain 

View property, and on the Ebb Tide group (no. 3, fig. 14-) on the Portland 

Canal about 3 miles south of Hyder.

Another favorable indication for uranium in the eastern border belt 

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

east of Hyder.

Central Coast Range batholith

The Upper Jurassic or Lover Cretaceous central Coast Bange batholith 

with included Paleozoic and early Mesozoic metamorphic rocks straddles 

the international boundary in the latitude of southeastern Alaska 

(fig. .10. . Buddington (Buddington end Chapin, 1929, pp 0 358-359) 

generalizes about the batholith as follows;

"(The Coast Range batholith in southeastern Alaska 
and the adjoining part of British Columbia consists 
essentially of granr^orit e, quartz monzonite, and 
quartz diorita, with a little associated diorite and 
more basic rocks and included belts of schist and injection 
gneiss. Few mineral deposits have been discovered 
within the core of the batholith. In the past this 
has been ascribed to an actual scarcity of metallization 
there; but it is now recognized that the exceeding 
ruggedness of the country and its inaccessibility, with 
consequent slight prospecting, may also be a contributing 
factor. Mineral deposits of economic importance occur 
in the belts of metamorphic rocks inclosed within the 
batholith, 0 . 8 and there is no doubt that others will 
b« found, but it will probably still be found to hold 
true that mineral deposits of commercial value fire 
relatively sparse within the Coast Range batholith,,"

Examination of all available data also leads to the conclusion 

that the' mineral deposits in the core of the Coast Range batholith 

are sparse. Lode deposits are known only on the Portland Canal, 

on the Chikamin, Unuk, Whiting and Taku Rivers, *nd in the area 

between the Chilkat and Chilkoot Rivers (fig. H).'

On Portland Canal about 11}. miles southwest of Hyder is the 

Commonwealth group of prospects (no. i|, fig, l|) which, for the most part,
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are contact raetamorphic deposits of pyrrhotite, molybdenite, sphalerite 

and chalcopyrite in a gamet-quarts-epidote gangue,

On Chickamin Hiver an 8-foot quartz vein containing pyrite and 

molybdenite occurs a.bout four miles upstream from the Behm Canal 

(no. 5. fig. ^). At the foot of Chickamin Glacier quartz veins from 

2 inches to about 1 foot thick contain much pyrite and smell amounts 

of pyrrhotite, chalcopyrite and galena (no. 6, fig. 1$.).

In addition to the deposits on Portland Canal end Chickamin Hiver, 

Buddington (Buddington and Chapln, 1929, p. 3^1) mentions that quartz 

fissure veins with hematite or mertite and pyrite are associated with 

quartz monzonite in the general area between the Portland Canal and 

Chickamin Eiver (fig. U),

Pyrite, pyrrhotite and ehalcopyrite occur in a 2-foot vein on the 

Unuk Eiver about 1 mile below the international boundary (no. 7, fig. U)*

At the Whiting Hiver prospect (no. 8, fig. 10 a metallized quartz 

fissure vein occurs in a marble belt surrounded by quartz diorite. The 

metallic minerals in the veins are arsenopyrite, pyrite, galena, 

sphalerite and chalcopyrite. Arsenopyrite is predominant. High assays 

for both silver and gold have been obtained from selected samples and 

moderate assays are common.

Considerable quantities of sphalerite with pyrrhotite and minor amounts 

of pyrite, galena and chalcopyrite are reported on t>e Teku Hiver about 

1 mile from the international boundary (no. 9> fig« ^). ^n® or> e» however, 

gives only low assays for gold and silver.
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Native gold, bornite, pyrite and hematite are reported in quartz 

veins at the northern end of the central Coast Range batholith in 

the area between the Ghilkat and Chilkoot Rivers (no. 10, fig. H).

Uranium possibilities.   In 19^8 two rumors of uranium finds in 

the'area of the Coast Range batholith were received by the. Geological 

Survey. One of these rumors placed the deposit on the Whiting- River; 

the- other, on the mainland east of Petersburg. Ho additional' information 

or samples were obtainable with the consequence that neither were 

verified. Wacker (Mining Truth, 1932) reported a deposit of uranium 

on Martin Arm of the Boca de Quadra inlet east of Ketchikan (no. 11, 

fig. Ij.). In 19^9 a member of the Territorial Department of Mines made 

an unsuccessful attempt to locate this deposit (Fowler, 19U9) with 

dire-ctions from Wacker. However, Wacker subsequently claimed that the 

search was not conducted at the correct locality, Wacker has no 

samples available for examination.

The possibilities for the occurrence of uranium in the central 

Coast Range batholith appear to be very slim, as most of the deposits 

apparently are either of the contact metamorphic or high temperature 

vein types. The Whiting River prospect may be similar to some of the 

properties east of the Coast Range batholith in the Hazeiton district 

of British Columbia, where uraninite is associated with high-grade 

gold-arsenopyrite ores (Lang, 1950* P- 13)- 3&« fact that uranium has 

been found in association with molybdenite, at the Mountain View 

property in the Hyder area and at a number of properties in British 

Columbia (Lang, 1550. P. 1U)»would appear to warrant the checking of
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the known molybdenite occurrences in Alaska. As seen above, molybdenite 

occurs in two lode deposits in the core of the Coast Range batholith, 

viz., those on the Portland Canal and on the Chickamin River.

With regard to the possibility of uranium in the Boca de Quadra 

area, as reported by Wacker, the geological conditions there are not 

unfavorable for mineral deposits in general. According to Buddington 

and Chapin (1929, pi. 1) the Coast Range batholith in the area of 

Bcca de Quadra includes e belt of metamorphosed sedimentary rocks. The 

conditions therefore are similar to other localities in the core of 

the batholith where known mineral deposits he.ve been found.

Western border belt

The western border belt of the Coast Range batholith in southeastern 

Alaska extends from the western contact of the main batholith westward 

to a line through Clarence Strait, Kupreanof Island, Admiralty Island, 

and the mainland peninsula between Glacier Bay and Lynn Canal- (fi£«« 

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

of Paleozoic and early Mesosoic agej somewhat less metamorphosed 

M«sozoic sedimentary and volcanic recStS: and Intrusive rocks subsidiary 

to the main Coast Range batholith.

The distribution of the mori. significant minerals in the me.jor lods 

deposi- 3 of the western border belt is shown in table l|. These deposits 

(fig. if) are of hydrothermal origin and include fissure veins, breccia 

veins, replacement veins, shear zone deposits, stringer lodes^ and 

stockworks. Contact metamorphism may also have been a contributing factor,
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particularly in the vicinity of the larger intrusive masses.

Uraaium possibilities.   The mineral assemblages of certain of 

the mineral deposits of the western border belt ' see table 1+) suggest 

the presence of uranium in that they contain fluorite, hematite, na.tive 

silver, tetrahedrite, bismuth, cobalt and nickel. The following 

deposits would thus appear to warrant the first attentions of the 

uranium prospector,,

1) The bismuth- and silver-bearing galena-tatrehadLrite ores on 

Annette Island (no. 13, fig. 10.

2) The hematiticaily altered copper ores on Gravina Island in 

the vicinity of Dsll Head (no. 1U, fig. U).

3) The bismuth-bearing gold quartz vsins near Ketchikan  and on

Helm Bay (nos. 19 and 21, fig. H). 

LJ.) The complex silver-lead-zinc deposits containing native

silver and flu.orite on the mainland east of Wrangell

(no. 22, fig. 10.

5)o The arsenopyrite-pyrite ores on Thornss Bay (no. 28, fig. U)*

6) The copper deposit contairing native sili-sr at Point Astley on 

Holkham Bay (no. 33» ^ig» U).

T/In 13U9 West and Benson (in preparation -b) made a hasty search 
near KetChilean in an attempt tc locate the old workings on the 
bismuth-bearing gold-quarts vein of the Hcadley cleim. The 
search was unsuccessful because of dense vegetation, Eadiometric 
tests on the dumps of several old j^ospects in the general vicinity 
of the reported locations of the Hoadley prospects were negative.
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A sample of carnotite, associated with slate and coal, has recently

teen submitted to Xetchikan Assay Office of the Territorial Department 

of Mines. According to reports it is from an unrecorded coal location 

on the north side of the Cleveland Peninsula. Buddington (Buddington 

and Chapin, 1929, p. 263) reports the occurrence of Tertiary clastic 

rocks on Union Bay on the north side of the peninsula vhich presumably 

could "be coal-bearing.

The mineral deposits in the northern sector of the western border 

belt, particularly those of the Juneeu gold belt and on Admiralty 

Island, do not appear to be favorable for the occurrence of uranium. . 

The sulphide content of these deposits is almost invariably low, 

and there is very little indication of the hematitic alteration, which 

is frequently found to accompany certain types of high-grade uranium 

ore. Further, the fact that these northern sector deposits have been 

developed to a greater degree than those in the southern sector of the 

belt also reduces the possibilities for uranium therein, as even snail 

amounts of radioactive minerals would have been long since recognized 

on the amalgamating or concentrating tables in the mills of such well 

known mines as the Als.ska-Juneau and Treadwell. Two samples representa­ 

tive of the mill concentrates and tailings of the Alaska-Juneau mine 

for 19^3 both contain less then 0.002 percent equivalent uranium.

The conclusion that the northern sector of the western border 

belt is unfavorable for the occurrence of uranium is supported by the 

negative results of short radlometric reconnaissance in the Juneau 

area and at Sunter Bay (West and Benson, in preparation -b).
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Western satellitic intrusive belt

The western satellitic intrusive belt of the Coast Bange batholith 

lies vest of the western border belt described above (fig. . U). 

Its main geographic elements are Prince of Wales, Xuiu, Baranof, ana 

Chichagof Islands, and the part of the mainland in the vicinity of 

Glacier Bay. The geology of this belt is generally similar to that 

of the western border belt. Intrusive rocks, however, appear to occupy 

a less dominent position in areal distribution. Metamorphism of the 

sedimentary and volcanic rocks is not as pronounced as in the belts 

to the east, except near the intrusive rocks. These differences 

between the western satellitic intrusive belt and the more easterly 

belts are probably due to the westward plunge of the main Coast Eange 

fcatholith beneath the intruded older rocks.

The distribution of the more significant minerals in the major 

lode deposit! of the-western satellitic intrusive belt of the Coast 

Hange batholith is shown in table 5« ^h« locations of these deposits 

are plotted on figure 1;.

The most highly developed deposits of this belt are the copper ores 

of lasaan Bay (no. 59, fig. ^), Xasaan Peninsula (no. 60) and the Copper 

Mountain area (no. 68) on Prince-of Wales Island, and the gold-bearing 

veins of the ELag Bay-Kimshan Cove area (no. SS) on Chichagof Island. 

The remaining deposits, with a few exceptions, are but little developed 

prospects.

JOB OmGIJUi USfl OHLY



The types of deposits in the western satellitic intrusive belt 

iaclude: high temperature vein and contact deposits; impregnated or 

veined shear zones   quartz fissure and breccia veins; mineralized 

dikes* and deposits probably derived by magmatic segregation. All of 

these types, except the possible magmatic tegragatet, are of hydro- 

thermal origin, and vith few exceptions were formed during the 

intrusion of the batholiths and stocks subsidiary to the main Coast 

Bange batholith. A few of the deposits, notably the barite and zinc 

on Kuiu Island (nos, SO and 81, fig. 1^) , and the fluorite on Zarembo 

Island (no. 214-) in the western border belt, occur in Tertiary rocks, 

and hence must have formed later than those deposits related to the late 

Mesozoic intrusive*.

Uranium possibilities.   Two moderately radioactive samples, both 

possibly from Prince of Wales Island, have been found by the radio- 

metric scanning of material available in the collections of the Territorial 

Department of Mines and the Geological Survey. One of the samples nay- 

have been collected in the coarse of the Survey's investigation ef the 

ch*lcepyrit«-*agnatite tres of laiaaa Peniasula in 19U3-UU. It contains
*

approiinately 0.1 percent efl, ia part due to allanite and in part to one 

of the copper uraaites, yrobably metatorbernite. The other sample, 

found in the teaming of rock collections fey the Territorial Depart neat 

ef Mines in its let chikam Assay Office, contains 0.03 Percent iU3°|» 

at determined by the Atomic Jfcerfy Commission (I. I. Lab, no. ^06l) , 

vhe describe the sample as? N ene haacl tyecinen of altered iron-stained 

tilioou* rock with reimlets of calcite, pyrite, end a dark red mineral,
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possibly hematite". Although the source of this sample is not known, its 

general appearanct suggests 9. similarity to rocks in the vicinity of 

Niblack Anchorage or Dolomi on Prince of Wales Island, Portions of this 

sample seen by members of the Survey have a distinct "jaspery" appearance.

Samples of Jaspery rock, recently submitted to the Ketchikan Assay 

Office, and also thought to be from Prince of Wales Island, contain from 

about OoOl to 0.2 percent equivalent uranium,

The search for a reported occurrence of radioactive ore in the 

vicinity of Chichagof (ELag Bay-Ximshan Cove area, no. 88, fig. 1^ 

was unsuccessful (West and Benson, in preparation -b). Eadiometric 

tests of a variety of materials from many of the mines at Ghichagof 

were negative. Colby's report (Colby, 191|2, p. 175) of radium in the 

waters of Groddard Hot -Springs appears to be unfounded (West and Benson, 

in preparation -b) 9 Field radiometric tests on rocks in the vicinity 

of the hot springs wtre also negative.

The mineral assemblages in 1J deposits (table 5) ia the western 

satellitic intrusive belt suggest the presence of uranium. These 

mineral deposits, located by number on figure ]±, ares

1) Hematitically altered copper deposits in the vicinity of 

Niblack Anchorage (no. U5); the possible similarity of the 

jaspery radioactive material, mentioned above, to the descriptions 

of the ore material at Niblack Anchorage and at Dall Head on 

Gravina Island (no. 1U) should b« noted'

uoi OITL?



65 PQa OJFIOIAL UOB

2) Gold-to^aiing breccia veins near Dolomi (no. lj.S)m£Zsy of which 

contain tetrahedrite and pyrite as the dominent sulphides'

3) Gold quartz veins at Sitkun Bay (no 0 50) s °m « o f which contain 

A black (manganese?) mineral, and with which are associated 

Impregnated zones containing hematite, magnetite and chslco- 

pyrite;

Ij.) Silver-lead-zinc veins neer Dora Bay (no c 51)§

5) Silver-lead deposits on the South Arm of Cholmondeley Sound

(no. 53) which are quartz fissure veins containing argentiferous 

galena as the predominent ore mineral in a gengue of quartz, 

siderite and calcite;

6) Tetrahedrite-beering gold veins on the Dolly Varden group of 

claims at the head of Twelvemile Arm (no. 56);

7) Vein gold deposits near Hollis on Twelvemile Arm (no. 57) 

in which pyrite is the predominent sulphide, and in one of 

which is a soft, black, supposedly sulphantimonide or bismuth 

mineral;

8) Gold quartz veins neer Granite Mounts in on Twelvemile Arm 

(no. 53) which contain several of the more common sulphides, 

are deeply stained to a red-brown color, and contain quartz 

and calcite with some siderite as the gangue minerals;

9) Copper-palladium lode mine at the head of Ka.saen Bay (no. 59) 

in which copper sulphides, chiefly bornite, are disseminated 

in a basic igneous rock; a hematitically altered zone about 

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

drilling in 191*3-l&s
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10) Ghalcopyrite-magnetite ores of Zasaan Peninsula (no. 60) which 

ere thought to be of contact origin; hematite and molybdenite 

are found in many of these deposits, and fluorite has b*en 

reported in one prospect? the radioactive sample containing 

allanite and one of the copper uranites, mentioned above, may­ 

be from one of these mines;

11) Tetrshedrite-bearing silver-lead quartz fissure veins on Kasaan 

Mountain, Kasaan Peninsula (no. 6l);

12) Copper-iron deposits in the Copper Mountain area (no. 68) which 

ere similar in origin and composition to those on Kasa&n 

Peninsula;

13) Molybdenite lode at Shaken (no. 71) which contains  in

addition to molybdenite  chelcopyrite, pyrite, pyrrhotite, 

sphalerite, hematite end limonite; with regard to the area 

in the vicinity of the Shakan igneous stock from which the 

molybdanitt deposit was probably derived, Buddington 

(Buddington and Chapin, 1929, p. 367) states;

W 0 ..the belt.o.deserves further prospecting. 
The Shakan stock is highly differentiated; 
evidences of metallization in it or in its 
vicinity were noted ir several places and 
include arsenopyrite veinlets, galena., and 
specularite in local contact metamorphic 
pockets, the molybdenite lode it Shakan, 
and gold-bearing quartz veins. The country 
rock also is in part favorable for the forma­ 
tion of contact copper deposits."

llj.) Silver-bearing tetrahedrite-chalcopyrite veins on Mount 

Vesta, Ball Island (no. 73);
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15) Argentiferous galena; deposits on .S«a Otter Harbor, Ball 

Isla'nd (no 0 75)?

la) Molybdenite deposit on Baker Island (no. 75)?

17) Silver-bearing galena-tetrahedrite ores near Egg Harbor

on Coronation Island (no a 79)»

Sxcept for the gold-bearing veins near Pints Bay end Lisianski 

Inlet (nos. 90 and 91) on Chichagof Island and a few prospects in the 

Glacier Bay district (no 0 97), the northern part of the western 

satellitic intrusive belt does not appear to be favorable for the 

occurrence of high-grade uranium deposits. At the deposits near Pinta 

Bay (no. 90) and Lisianski Inlet (no» 91) arsenopyrite is the predominent 

sulphide with subordinate pyrite, chalcopyrite and sphalerite. Tetra- 

hedrite and scheelite also are found in the veins nepr Lisianski Inlet. 

Argentiferous sulphides (chalcopyrite, pyrite and tetrahedrite) occur 

in pods along mineralized dikes on Willoughby Island in the Glacier Bay 

district (no. 97).

Alaska Ra.ilroad-Iliamna region

The principal mineralized areas in the Alaska. Railroad-11iarana 

region are situated along the flanks and foot hills of the Alaska Range 

and in the peiipheral area of the Talkeetna Mountains, Although gold 

production far exceeds that of any other metal in dollar value, ores 

of lead, silver, zinc, copper, and antimony have been produced in 

commercial quantity in the past 0 Only gold is being mined at present.
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Uranium minerals are known to occur only in the Willow Creek and 

Yentna mininr districts. In the Willow Creek gold lode-mining district 

(.no. 13, fig. 5), 50 miles northeast of Anchorage, a few pegmatite 

dike** were found to contain very minor amounts of radioactive minerals. 

Uraninite and several thorium minerals hp.ve been identified, but no 

significant concentrations of the radioactive material have been found 

(Moxham, l"950ajMcTb.4r and Nel'-on, in preparation -b). In the Yentna

mining district (no. 10, fig. 5 , ura.ninite has been identified in the
 

gold-bearing placer gravels of Cache and Peters Creek, but the concen­ 

tration of radioactive material in the gravel is too low to warrant 

its recovery as a by-product of gold mining (Bobinson, Wedow and Lyons,

19U6).

In 1918 a construction worker on the Alaska Railroad' submitted 

a sample of carnotite to the Fairbanks Assay Office. The asssyist 

appended a note to the report on the carnotite expressing some doubt 

on his part that the sample actually came from Alaska. Letters from 

the assay office to the worker requesting additional information on 

the locality were- unanswered and the worker died in 1921. Subsequent 

efforts to obtain, information from his acquaintances were unsuccessful .

In view of the possibility that the ore might have been found in 

the vicinity of the railroad, a radio-metric, traverse of the railroad 

right-of-way between Sewa.rd and Fairbanks was made in June 195°- No 

radioactivity of significance was detected (Moxham and West, in prepara 

tion).
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Alaska Range

gantishna district.   The Xantishna district fig. 5) 

includes the north slope and foot hills of the Alaska &M&e, within the 

drainage of the upper Kantishna. River.

From the foot hills southward to the crest of the mountains parallel 

belts of metamorphosed sediments and interbedded volcanica ranging 

from pre-Cambrian to Devonian are exposed. These units have been intruded 

by igneous rocks ranging from small dikes and sills to bodies of 

batholithic proportions, most of which are of Mesozoic age.

The lode deposits of the Kantishna district may be divided into 

four groups  lead-silver-sinc, antimony, copper,and gold

Lead-silver-zinc deposits have been found chiefly in the Xantishna 

Hills and on Mt. Bielson. The more important mines in the Kantishna 

Hills are located in the headwater basin of Moose Creek. Metalliferous 

quarts veins have been einplaced along shear zones in pre-Cambrian schist. 

Galena, pyrargyrite, tetrahedrite, and gold-bearing sphalerite are most 

abundant ore minerals, with lesser ©mounts of arsenopyrite, pyrite, 

marcasite, inelanterite, free sulphur, scheelite, and scorodite. Some 

of the veins are heavily stained with iron oxides. Considerable 

development work has taken place, chiefly in the area between Friday 

and Sureka Creeks, where an estimated 1,500 tons of high-grade lead- 

silver ore has beer shipped to the smelte2"(no. 1, fig. 5).

Mt. Bielson (no. 2, fig. 5) is composed primarily of granodiorite 

which has intruded Devonian argillite, limestone, slate, and schist.
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Solutions emanating from the intrusive mass have replaced calcareous 

teds in an irregular zone about 1| miles in length along the north side 

of the granodiorite. Sphalerite, galena, chalcopyrite, malachite, and 

azurite, listed in order decreasing abundance, are the ore minerals 

definitely identified. Silver is carried in solid solution by the 

galena and sphalerite. Tetrahedrite has been reported from several 

prospects but never has been identified definitely. In most places 

the ore consists of bands of epidote minerals end sulphides, up to 

an inch in thickness, separated by barren zones. Development work 

consists only of trenches and pits. No ore has been shipped from this 

area (Reed, 1933).

Reports of significant quantities of silver in the Mt. Uielson 

ores would suggest that this area might well be investigated. It is 

accessible to the Alaska Railroad by the McZinley Pfl-ri. Road and could be 

readily included in the investigation of the Kantishna Hills, a short 

distance to the northwest.

Antimony lodes are found chiefly in the eastern portion, of the 

Kantishna Hills in the headward basin of the Toklat River v a&> 3t fig. 5),

The Kantishna Hills have been eroded from the pre-Gambrian Birch 

Creek schist which has been warped into broad, open folds striking and 

plunging in a northeasterly direction. Stibnite is found in veins and 

lenses in a shear zone in the schist. The low grade ore bodies consist 

of disseminated ore in quartz veins, where a high-grade ore is found in 

lenses and kidneys of the pure mineral. Minor amounts of pyrite, 

arsenopyrite and oxides of antimony are also associated with the stibnite,
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Development work has been most extensive at the Stampede Mine, 2f

miles above the mouth of Stampede Creek (White, 1914.2). About 68 tons of

concentrates were shipped to the smelter in 19)4.8,

Other antimony prospects have been located in adjacent parts of 

the Kantishna Hills, but no development has taken place,

'Several deposits of stibnite, reported to occur as thin velnlets 

and lenses in a decomposed sandy stratum (Moffit, 1933, P. 31U), 

have'- V-ti 'ound n^ar the head of Slippery Greek, south of McZinley 

Jork v no. 1^ fig, 5'« The country rocks are dark, banded shales, 

siliceou o-ads, and interb'edded lava flows, cut -by acid dikes,

In a few copper prospects,in the headwaters of Slippery and Iron 

Creeks (Moffit, 1933, PP. 319-32U), solutions from intrusive granitic 

rocks have mineralized sheared, brecciated metamorphosed sedimentary 

rocks. The primary copper mineral is chalcopyrite. Sphalerite and 

secondary copper carbonates are present in most of the prospects. 

Minor amounts of native copper, cuprite, and manganese are also reported. 

Hematite was found at one prospect and iron-staining is reported to be 

noticeable at the others. Near the head of the vrest fork of Slippery 

Creek, cinnabar end native mercury were found with iron and copper 

sulfides and various oxidation products, particularly hematite 

(Moffit, 1933, Po 321)o

The chief area of gold mineralization in the Kantishna Hills is 

the ridg« between Glen and Spruce Cneeks. UJhe gold is in quartz 

veins (Jutting the Birch Gr*«k aehist. Many of these veins also contain 

minor amounts of zinc, lead, and iron sulphides (Moffit, 1933, PP« 333-33U)
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Kenana district.   Trie Nenpna district einbrseea the north slopes 

rnd foothills of bh<? Alaska Hange drained by the Nenana BlT«r and its 

tributaries (fig0 5).

The principal formrtiono of this district include the pre-Cambrian 

Birch Croak schist, the Paleozoic( ?) Totatlanika schist, the Cretaceous( ?) 

Cantwell formation of moderately metamorphosed clastic sediments, 

Tertiary coal measures and gravels, and Pleistocene deposits; and 

Mesozoic( ?) granitic intru.siT-Bs c

Lode mining in the Ueaena district has been confined chiefly to 

gold production from the Liberty Bell mine on Eva Creek where stringers 

of quartz end sulphides are erap Laced along foliation planes of the 

Totatlanika schist near granitic intrusives. Gold-bearing arsenopyrite 

is the principal ore mineral and is associated with pyrite, chaicopyrite, 

and bismuthinite (Moffit, 1933* pp. 340-3U5), [no. 5, fig. 5).

A number of other gold-quartz lodes have been staked in this 

dlscrict but no developmsnt work has been done (Ga.pps, 1912, pp 0 5~-5U)«

A "few carl os ds" of lead-silver ore wars reported as being produced 

from a lode on -California Greek, but no information so&eerning the 

location of the property is available (Capps, 19*40, p. 186), (no. .6 f fig.

Valdez Creek district.   ,The Valdez Greek district includes the 

drainage basin of Valdez Creek (no. ?> fig. 5'), Bedrock includes 

Mesozoic greenstone, tuff, limestone and schist which have been intruded 

by dioritic stocks.

Several prospect lodes CGnt^intig gold and minor p mounts of ether 

metals lie.vs been staked on the south side of Valdez Greek between Denali
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and Bldorado Creek. The lodes occur as fissure veins, disseminated 

deposits and mineralized sheer zones in both the metamorphosed sedi­ 

mentary recks end the intrusive diorite (Ross, 1933^', Tuck, 193^)o 

None of the prospects neve teen developed to the production stage,

Ohulitna district.   The -)hilitna district "includes the upper 

basin of the Chuiitna. Riv*r (no. 8, fig. 5). Bedrock includes? 

Devonian(?) to Triassic meta;.'.:rphosed sedimentary rocks and inter- 

bedd»d volcanics intruded by Tertisry(?) acidic bosses, dikes and 

sills, and Eocene( ?) co?,l~beering sediments.

Lode deposits in this district are generally valued for their 

gold content, although a few contein up to 10 percent copper in 

small quantities.

The mineralized area is about 2 miles wide and extends from 

Oostello Creek to Long Creek, and appeers agein on Ohio Greek, 7 

miles farther southwest (Qc-pps, 1919b; Boss, 1933a).

Sulphides are irregularly distributed and seldom exceed 50 percent 

of rhs lois np.tter. Arser.cp^rits is the moat abundant ore mineral. 

Chelcopyrite, galena, ^nd sphe.lerite also are found at nearly every 

prospect, although, with two possible exceptions, they do not occur 

in commercial quantities.

The Ready Cash claim on Ohio Creek (no. .8, ,fig. 5) ' '«. 7 

contains more silver, galena and sphalerite than most of the other 

claims. Small quantities of argentite and a silver telluride 

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

1933*, PP. 31S-320).
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The Golden Zone Mine, located at the head of 3ryn Mawr Greet"   . 

no. 2, fig. 5 is tk« only property in the district which has been 

actively developed. Gold-bearing arsenopyrite, pyrite and minor amounts 

of sphalerite, chalcopyrite, galena, malachite, and stibnite(?) occur 

along a shear zone in a small quartz-diorite stock intruded into 

metamorphosed sedimentary rocks -(Ross, 1933a » PP» 321-325)«

A gold prospect and an antimony prospect have been staked on 

Antimony Greek, a short distance east of the railroad. Both are 

associated with intrusives which cut a series of metamorphosed argillites 

and graywackes (Gapps, 1919b, p. 229), ( no. 9» fiS» 5).

Yentna district.   The Yentna district includes the free drained

by the Yentna Biver and its northern tributaries (fig. 5)« -   Bed­ 

rock in the district is predominantly Mesozoic slate and graywacke over­ 

lain in places by Tertiary coal measures. Mesozoic grs.nitic intrusive 

masses and associated dikes cut the Mesozoic sedimentary rocks in many 

localities.

ITo metslliferous deposits are known to occur in the Yentna district 

other than a few gold-quartz veins which have been found in the basin 

of Cache Greek. The bedrock source of the placer gold is believed 

to be the quartz veins which cut the Mesozoic graywacke and slate in the 

vicinity of granitic intrusives (Gapps, 1913). Gassiterite and 

platinum also occur in the placers of the district (Mertie, 1919).

An investigation of an occurrence of radioactive minerals in 

gold placer deposits in the Cache Creek-upper Peters Greek area wes 

made in 19U5 (Hobinson, Wedow and Lyons, 191|6) and disclosed that
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deposits on both creeks contain small amounts of ursninite(?) in addition 

to slightly radioactive accessory minerals. The concentration of radio­ 

active material was found to be insufficient to constitute a feasible 

source of supply and no search for a possible bedrock source of the 

uraninite(?) was made, (no. 10, fig. 5).
*

Iliamna Lake-Lake Clark area.   The Iliamna Lake-Lake Clark area 

arbitarily includes the portions of the Alaska and Aleutian Banges and 

adj^c^nt territory in the general vicinity of the above mentioned lakes 

(fig. 6). . . The bedrock includes Paleozoic gneiss, schist and 

lime*-;-, one anu. somewhat less metamorphosed Mesozoic sedimentary rocks, 

all of which have been intruded by a granitic batholithic.

The majority of lode deposits in this area are valued for their 

copper and gold content, although silver and iron also occur in signifi­ 

cant quantities.

Three properties, the Button, Duryea and Dura.nd claims are located 

several miles southeast of Pile Bay (Qapps, 1935, pp. 91-9U). The 

Dutton and Duryea. lodes are along the contact, between a metamorphosed 

Triassic limestone and an older greenstone, both of which he--- be^r. 

intruded by small andesite dikes. The Dutton ore body (location .1, 

fig. 6) is a zone 200 feet wide, located chiefly in the limestone, .ne 

ore consists of chalcopyrite and pyrit^ w'th very minor amounts of 

molybdenite. The Duryea claims (location 2, figure. 6) are about 2 

miles south of the Dutton prospect ai.v. contain fissure deposits of 

silver-bearing galena and sphalerite in the limestone. Small nodules 

and masses of black manganiferous iron oxide have been found locally
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at the surface. Assays are reported to go as high as 196 ounces of silver, 

$20 gold, 35 to 50 percent lead and 15 to 20 percent zinc per ton.

The Durand claims (location 3 9 figure. 6) are situs.ted about 2 miles 

northeast of the Dutton dna Duryea claims on a shear zone in the green­ 

stone, with chalcopyrite, pyrite, and copper carbonates being reported. 

No production has taken place at any of these properties although con­ 

siderable development work has been done.

Two copper prospects have been located nep.r thp shores of Iliamna 

Lake. The Millet property (location U 9 figure. 6} .3 located 22 miles 

west of Iliadfaa village. The mineralized zone ~* along a limestone- 

diabase contact end is from 22 to ij.2 feet wide for 3.500 feet along 

the. strike. Chalcopyrite, pyrite and copper carbonates are the chief 

ore minerals. Several trenches and shafts have been put down but 

no production has taken place (Capps, 1935. P« 9 2 ^-

At the Knutson prospect (location 5» figure, 7) , 2 miles east of 

the entrance of Knutson Bey, a 3- to 8-foot quartz vein cuts the 

granite wall rock. The vein is reported to be slightly end irregularly 

mineralized with copper and gold (Martin and Kats, 1912, p. 123).

Several metalliferous deposits occur in the general vicinity of 

Lake Clark, including a silver-lead, a copper and two molybdenum 

prospects.

The Thompson silver-lead prospect (location , figure., 6) is 

located on a tributary of the Kijik River, 7 miles northwest of Zijik, 

(Moxhain and Nelson, in preparation -a). Arsenopyrite, galena, chalco­ 

pyrite, and pyrite in a ge.ngue of calcite and rhodochrosite have been
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deposited in a sheer zone in the granite wall rock. Very little develop- 

ment work has been done. Thompson, the owner of the prospect, has also 

located molybdenite, apparently also in the granite. The site has not 

been visited by any Geological Survey parti -s.

On Kasna Greek (location 7, figure, 6) east of Lake Clark limestone 

country rock has been replaced by several parallel mineralized zones. 

The predominent ore minerals are specular hematite and chalaopyrite 

with a very small amount of copper carbonates (Gapps, 1935, p a 92). 

Development work is now being carried out to determine the- extent and 

tenor of the ore body,

A molybdenum deposit has been reported 10 miles northeast of the 

north end of Lake Clark, on the upper Kijik Hiver. Only fragmentary

 reports are available and indicate that the molybdenum occurs in a 
(

pegmatite cutting the granite country rock. Uo development work has

been done (Smith, 1917, p. 153).

The McNeil copper prospect (locatipn 8, figure. 6} is located 

near the mouth of Crevice Creek, a triutuAi./ of Paint Eiver. Qr<* 

occurs in pockets in metamorphosed limestone in close proximity to 

acid intrusives. Hich chalcopyrite ore has besn reported and assays 

also show significant silver. The prospect is about 17 miles from 

the tidewater and was accessible in former years by trail and wagon 

road, now overgrown with brush. About 10 tons of ore have been shipped 

to the Tacoma smelter (Mather, 1925, PO 173).

ALl^of the mining properties in the Iliaana Laks-Lake Clark area 

described above, except the Durand, Knutson and molybdenite prospects
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were investigated "by the Geological Survey in 19U9 for possible radio­ 

active ores. Nothing of economic interest was found (Moxham and Nelson, 

in preparation -a).

Talkeetna Mountains

Chulftna district.   A portion of the Chulitna district is included 

in the northwestern Talkeetna Mountains in the vicinity of the southward 

"bend of the Susitna River. Several lode deposits are known in this arefl, 

the most important of which is the Mint Mine, a ruby-silver prospect 

located on Portage Creek 9 miles east of Chulitna Station . 

no, 11, fig. 5).

At this site, a series of slates have "been intensly brecciated 

and silicified by the intrusion of andesite dikes. Qusrtz and 

sulphides, including pyrargyrite, miargyrite, arsenopyrite, chelcopyrite, 

galena, and tetrahedrite, have been deposited in the brecciated zones, 

A Lj.0 pound selected sample assayed about 118 ounces of silver per ton, 

Insufficient development work has been done to determine the size or 

tenor of the ore body (Capps and Short, 1926).

Three leed-silver cleims have been staked in the velley of Portage 

Creek but no development \vork consequence hs.s A aken place and little 

is known of the mineral constituents (Waring 9 ms 0 ) 0

Talkeetna district,   The Talkeetna district embraces roughly 

the area drained by the Talkeetna Hiver (fig. 5).

A granodiorite batholith of Mesozcic age forms the core of the 

Talkeetna Mountains. In this district the batholith has intruded
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andesite flows of unknown age and Triassic sedimentary recks, pre­ 

dominantly limestone, slate, and argillite.

Claims on several copper lodes have been staked in the basin of 

Iron Creek, about 30 miles above its mouth (no. 12, fig. 5). The 

prospects occur as vein fillings along shear zones in amygdaloid^! 

lava flows. Many of the ore bodies show abundant copper carbonates 

and bornite in a shallow oxidized zone. The primary metallic minerals 

are pyrite, chalcopyrite, arsenopyrite, specular hematite and a little 

gold (Capps, 1919^). None of the prospects have been developed to the 

production stage.

On the basis of the consideiable amount of hematite reported at 

nearly all of the Iron Creek prospects, it would be advisable to check 

these deposits for radioactivity.

Matanuska and Wasilla districts.   The western part of the 

Matanuska district and the eastern part of the Wasilla district are 

known as the Willow Creek mining district (no. 13, fig. 5). This 

district lies on the southwest flank of the Talkeetna Mountains where a 

granodiorite batholith is in contact on the south with the pre-Gambri*n 

Birch Creek schist and Tertiary sedimentary units.

The district is notable for gold production, having been the second 

most productive lode district in Alaska before World War II.

The gold veins are found along the south periphery of the batholith 

and were formed by fissure filling and replacement of the wall rock along 

fractures. Minor amounts of tetrahedrite, galena, pyrite, sphalerite, 

chalcopyrite, and scheelite are associated with the gold, but only gold 

is found commercial quantity (Hay, 1933).
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A copper-bearing pegmatite he a been located at the head of Purches 

Greek '^no, .11^, figure 5) and copper lodes have been staked in the 

valleys of Montana Greek and Xashwitna River, but lit tit development 

work has been carried out (lay, 1933, P. 1SH).

A group of claims have been staked on a copper prospect in s 

gn^issic phase of the granodiorite at the head of Moose Creek .   

no, 15, fig. 55. '^* ore body is reported to be conspicuous due to a 

red gossan. Ihe ore minerals are pyrrhotite, pyrite, and chalcopyrite 

with minor amounts of sphalerite. Assays show gold, silver, and some 

nickel. Ho development work has been done (Capps 9 19140, p. 178).

In 1914.7 an investigation was mad* for radioaeUvUy in areas adjacent 

to the highways in south-central Alaska (Moxham, 1950*). All of the 

operating gold mines in the Willow Creek area were checked underground, 

and dump material was tested at- other localities. The copper-bearing 

pegmatits at the head of Purches Creek was investigated and every major 

bedrock type was tested. The results of this work failed to disclose 

any radioactive material of interest. In 191$ a brief examination of 

the pegmatite dikes of the Willow Greek area has shown that although 

some dikes are slightly radioactive due to very minor amounts of uraninite, 

thorite and other thorium-bearing minerals disseminated in the dike 

material, none are of economic interest (Moxham and Nelson, in preparation -b).

Uranium possibilities of the Alaska Esilroad- 
Iliamna region

Several of the districts of the Alaska Hail road- II iamna region 

warrant investigation for uraniferous materials because some of the' lode
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deposits contain mineral assemblages suggestive of the presence of uranium,, 

These lodss ares

1) High-grade silv-r-lead veins in the Kantishna Hills in the 

Kentishna. district,,

2) Silver-lead-zinc ores at -Mount Eielson in the Kentishna district.

3) Copper deposits in mineralized shear end "breccia zones on 

Iron and Slippery Creeks, also in the Kantishna district. 

Ij.) Gold-srsenopyrite quarts veins containing bismuthinite at the

Liberty Bell mine, ITenana district,

5) Complex gold-silver sulphide ores on the West Fork of the 

Chulitna Eiver and a silver-prospect on Portage Greek, "both 

in the Chulitna, district.

  6) Hematitic copper ores on Iron Creek in the Talkeetns. district. 

In addition, the occurrence of uraninite(?) with cassiterit« in placers 

cf the upper Peters Creek drainage "basin, Yentna district, also warrants 

investiget ion.

Lower Yukon-Kuskokwim region

Th 0 only occurrence of uranium in the Lower Yukon-Kuskokwim region 

(fig, 7) of Alaska that might "bs of some significance is in the Hussian 

Mountains, a few miles eest of Aniak 9 north of the Kuskokwim River, in 

thfc Akiak district. At this locality zeunerite occurs in a copper 

deposit in quartz veins cutting granitic rcck0 Uranium hps also "been 

found in contact gold-copper deposits in the McGrath district; in zircon, 

an accessory mineral of monzonite, in the Iditarod district; and in thorite
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disseminated in granite in the Ruby district.

The geology of th* Lover Yukon-Kuskokwim region is known mostly 

on B, reconnaissance scale and the known lode deposits were discovered 

incidental to the search for placer gold which is almost the only 

commodity that can be mined economically in the region.

The occurrence and distribution of the mineral deposits, other than 

gold, in this region are described in the following discussions of the 

districts. Brief statement* of known radioactive material are also 

included. Where geologic and physiographic similarities permit, districts 

have been combined and discussed as a unit.

The major portion of the data on the districts of the Lower Yukon- 

Kuskokwim region has been abstracted from papers by Brown (l9"26), 

Capps (1935), Sakin (191S), Herring*on (1918), Maddren (1915), Mertie 

(1937ft j 193S, 19UO), Mertie and Harrington (1921^5, Moxham (l950b), 

Smith (1917), White end Killeen (1950; in preparation), end White and 

Stevens (in preparation -a; -b).

Marshall and Anvik district

Bedrock in the Marshall and Anvik districts (fig. 7) ^ s exposed 

slong the right bank of the Yukon River and in the highlands adjacent 

and to the north of the river. The oldest rocks are Carboniferous 

greenstones, and include metamorphosed tuffs, flows, and intercalated 

sedimentary rocks, with some altered basic lntrusives(?)  The source 

of much of the placer gold in these districts is thought to be gold- 

bearing quartz veins a.nd stringers that cut the greenstone in most of
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the placer mining localities. These rocks are overlain by Upper Cretaceous 

sedimentary rocks, which are primarily clastic in origin. The igneous 

rocks of the districts include late Mesozoie end some early Tertiary 

"bodies of sode granite, quartz diorite, anddiorite, and andesite end 

dacite flows. The intrusive rocks are thought to be the ultimate 

source of the gold-quarts mineralization found in the greenstone.

Lode deposits occur on the nor^.h side of the Yukon River a few 

miles upstream from Marshall (fig. 7'« A development known as the 

Arnold Lode has been opened ca quartz veins and stringers cutting 

greenstone country rock. Minerals that have been found in the veins 

include calcite, pyrite, galena, molybdenite, wulfenite, angles!te, 

limonite, and free gold. In one vein, chalccpyrite is found in 

association with much magnetite, and iron oxide a.nd copper carbonate 

material. Antimony mineralization is reported from the hills south of 

the Yukon, near the Kuskckwim River.

The few concentrates available from placer mining operations conte.in 

little or no radioactive material. No rock sample? or lode material 

from the districts have yet been tested for radioactivity.

Idit-arod district

In the Iditarod district (fig. 7 Upper Cretaceous clastic 

sedimentary rocks have been intruded by Upper Gretaceous( ?) basic 

igneous rocks and early Tsrtlary(?) monzonite 0

Most of the mineralised rock in she district is found near Slat 

and is associated with two small stock-like mcnzonit* intrusive,'
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Stibnite, cinnabar, gold and scheelite occur in quartz veins in the 

mon2onite and along the contact of the monzonite with the Cretaceous 

sedimentary rocks. None of these minerals, however, have been found 

in sufficient quantity to be of any economic importance.

An investigation for radioactive material was conducted in the 

vicinity of Flat in 19^7 but no deposit of significance was located. 

!Ehe only radioactive material found is in zircon and other minor 

accessory minerals disseminated in the. monzonite. The zircon contains 

approximately 0.11; percent uranium (White end Killeen, in preparation).

Ophir district

Most of the Ophir district fig. 7) is underlain b.> Upper Cretaceous 

end Eocene sedimentary rocks. Snail areas of Tertiary igneous rocks are 

scattered throughout the district and includes basic intrusives ranging 

in composition from diorite to pyroxenite; andesite and basaltic flows 

and associated tuffs interbedded with some sandstone and shalsj and 

some granitic rocks, mainly monzonite.

The monzonite intrusive*, may be the source of the placer gold and 

the few lode deposits that have been found. These lode deposits occur 

as scattered quartz-*ti'oa!ts-cinnabar-bearing. veins, generally near 

the contact of ths laonzsnits with the sadiinentary rocks.

Plac«r concentrates from the gold-mining operations and some of tha 

rocks have been tested for radioactivity with negative results. No 

radioactive mineral deposits were found during a brief spot examination 

of placer mining sites on the west- slopes of the Cripple Creek Mountains
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ia the eastern part of the district (White and Killeen, 1950).

2filyuh and Ruby districts

The Kfiiyuh and Ruby districts are largely underlain by a middle 

Paleozoic raetamorphic rock sequence. In the southern part of the Ruby
 

district in the headwaters of the Nowitna River is a series of 

conglomerate, grit, sandstone and shale of Cretaceous and possibly 

Socene age.

Pleistocene silt rnd grevel is found throughout both districts. 

In the gold producing areas of the Huby district silt fills some 

valleys to a depth of 50 to 75 feet. Mesozoic( ? granitic rocks 

occur as smell stock-like masses in the districts. 3ocene( ?) soda- 

^ rrnit.^ dikes in th« vicinity of P norms a aad below Huby on the left ' 

bsnk of the Yukon River are the youngest rocks of the sree.

Plfcer gold h?s b*ea the only materiel mined profitably in the 

2ai;>-ah end' Suby aistricts. Cessiterits is abundant in some of the 

placer gravels but is not present ir sufficient amount to be of economic 

importance. 3ismuth has been reported from the placer gravels at two 

localities in the district. The lode source of the gold, tin, and 

bismuth has not been found.

A silver-lead prospect is located at the head of Beaver .Creek About 

15 miles south of Huby. The deposit consists of highly oxidised galena- 

bearing veins cutting quartz-mica schist, but is not of sufficient size 

to be of economic importance. Another silver-lead lode is reported in 

the Ksiyuh Mountains, about jO miles south of Galena.
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Radioactivity studies wars made in the Ruby district in tha summer 

of 191$ (White and Stevent, in preparation -b). The only radioactivity 

detected in the district WAS that of two small granite intrusive masses 

located a short distance east of Long (fig. 7\ These rocks contain 

approximately 0.005 percent eU. This radioactivity is due to a disseminated 

dark green, uranium-bearing thorium silicate minerals, probably 

thorite. This mineral contains, besides thorium, 8 percent uranium, 

and minor amounts of cobalt and bismuth. The silver-lead prospect at 

the head of Beaver Creek contains no radioactive material.

Coana district

The oldest rocks of the Coana district (fig. 7) include metamorphic, 

 edimentary, and igneous rocks of both intrusive and volcanic- origin, 

mostly of Paleozoic age. Overlying these rocks is a series of sedi­ 

mentary and volcanic rocks of late Paleozoic or early Mesozoic age.

There is but little additional geological information on the district 

and no information on possible mineral deposits.

Ho radioactivity investigations have been made in the district, 

and no radioactive mineral deposits have been reported.

Bethel and Akiak districts

The rocks of the Bethel and Akiak districts (fig. 7 include wide­ 

spread sedimentary and associated volcanic rocks ranging in age from 

Mississippian(?) to mid-Tertiary or later. The volcanic rocks include 

a greenstone formation and the sedimentary rocks include graywecke,
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argiliit®, chert and limestone, and their metaraorphic equivalents, The 

intrusive rocks include a pre-Upper Cretaceous gneiss and igneous rocks 

of Tertiary(?) age. The compositions of the intrusive rocks range from 

gabbro and diabase to granite,,

Quartz-cinnabar-stibnite mineralized rock is found throughout the 

Georgetown district, northeast of the Akiak district, and extends into 

Bethel and Akiak districts. Small amounts of platinum are recovered 

from the gold dredging operations at Nyac, south of Aniak,

Minor amounts of copper are reported from scattered localities 

throughout the Bethel and Akiak districts. Two copper prospects, on 

Mission Creek and on Cobalt Creek, are located in the Russian Mountains, 

a few miles north of the Kuskokwim River and 15 miles east of Aniak 

(fig. 7 « These mountains consist of a quartz monzonite-granite stock 

intruded into Cretaceous sedimentary rocks 0 The copper is found in 

quartz veins cutting the granitic rockc The metallic sulphides ara 

arsenopyrite, chalcopyrite, and pyrita. Chemical analyses of other 

samples from the area show the presence of minor amounts of gold, 

silT«r and tin.

Nv. field investigation for radioactivity has been made at either 

of tht abovs copper localities although sample* of tb« oxidized ore 

from both localities have bsen studiad ia th* laboratory. A sample 

from the prospect on Mission Cresk contain minor amounts of zeunerit« 

(Moxham,1950b)o It is possible that a radiometrie reconnaissance in the 

Russian Mountains might reveal the presence of significant deposits of 

uranium.
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Georgetown district

Most of the bedrock of the Georgetown district (fig. 7 consists 

of upper Cretaceous and Socene ss.r-Utone, shale, grit, and conglomerate, 

with some slate and quartzite,which is locally intruded by dikes and 

small stock-like "bodies of granitic and basic intrusive rocks. A minor 

amount of quartz-cinnabar and quartz-cinnabar-stibnite mineralized 

rock occur in zones associated with the granitic or basic dikes in the 

sedimentary rocks. Arsenopyrite is locally common.

The few samples and localities of this mineralization that have been 

tested with counters were significantly radioactive. Gassiterite is 

present in the placer gravels of Julian Creek, a west fork of the George 

Eiver, a tributary of the Kuskskwim Hiver at Georgetown. A radioactivity 

investigation at this locality (White and Killeen, 1950) W8S conducted 

with negative results.

McGrath and Tonzona districts

The rocks in the McGrath and Tonzoaa districts (fig. J: include 

a sequence of pre-0rdovician(?) metamorphosed sedimentary rocks 

overlain by sedimentary rocks of mid-Paleozoic, Permian, Upper Cretaceous 

and Bocene(?) age. The igneous rocks include lava flows of late 

Paleozoic or early Mesozoic age; basalt, andesita, rhyolite flows, and 

olivina diabase and gabbro dikes of Tertiary age; and Tertiary intrusive 

stocks of monzonite and granits  the latter being the source of many 

of the mineral deposits that have been found in the district.
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Successful gold-mining operations ha,ve been conducted a few miles

west of McGratb; at Candle Creek, a tributary near the mouth of the 

Takotna Eiverjand 35 miles northeast of McGrath et the Nixon Pork 

mines, on the upper Nixon Pork of the Takotna Hiver. Radiometric 

tests of samples from the placer mine on Candle Creek were negative 

(White and Killeen, 1950).

Eadi©activity investigations were conducted in the vicinity of the 

Nixon Pork mines in 19U9 (White and Stevens, in preparation -a). Both 

the placer and lode deposits were radioactive. The placer radioactivity 

is due primarily to traces of uranium-bearing thorianite, the source of 

which could not be located. Tin- and bismuth-bearing minerals also 

occur in the placer gravels. The radioactivity in the lode deposits 

is due to thorium and uranium associated with gold-copper ores in a 

contact zone between limestone and mcnzonite. The thorium is mainly 

in allanite, and minor amounts of uranium are found in carbonate and 

silicate minerals, such as parasite, vesuvianite end garnet.

Eadiometric traverses were made at a gold placer and gold lode 

locality on Eagle Creek, a few miles south of the Nixon Pork mines 

(White and Stevens, in preparation -a). The heavy mineral concentrates 

from the placer gravels were found to be appreciable radioactive, due 

to minor amounts of thorianite, but no significant radioactivity was 

detected in any of the bedrock exposed in the stream valley, or at the 

placer and lode mining operations. Tluorits is also found in the concen­ 

trates.
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Goodnews district

The Goodnews district (fig. 7 is *k® principal producer of platinum 

metals in United States territory.

In this district, late Paleozoic(l) sedimentary rocks, in part 

metamorphosed and associated volcanic rocks have "been intruded by 

essentially unmineralized granitic rocks and ultrabasic rocks. The 

ultrabasic *ock includes several verities of peridotite and perknite 

and is the source of the pletinuia mined from nearby placer gravels. 

Chemical examination of the ultrabasic rock shows the presence of 

chromium, nickel, and copper but none of these elements have been found 

in commercial quantity. Minor amounts of cobalt are associated with 

the platinum metals.

No data is available at this time on radioactivity in the rocks of 

the Goodnews district nor have there been any reports of radioactive 

mineral deposits. Some concentrates from platinum placer mining operations 

have been tested and found to be almost non-radioactive.

Tikchik, Nushagak, Mulchatna and Togiak districts

A large area of the Tikchik, Nushegak and Mulchatna districts

(fig. 7.' ia covered by unconsolidated elastics gravel, sand, silt, and
as 

clay, mostly of Pleistocene to Recent age, but some of which may bexold

as Pliocene or Miocene. Mississippian(?)-Permian end Cretaceous sedi­ 

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

and the hills surrounding the heads of the Uushagak and Mulchatna Rivers.
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Tsrtiary granitic rocks intrude the Cretaceous sedimentary rocks near the 

Tikchik Lakes end the upper Mulchatna Hiver. Little is known about the 

geology of the Togiak district.

Virtually no information is available on the radioactivity of the
/ 

rocks of these districts. Hadiometric tests on a few placer concentrates

from the districts show no radioactivity.

Uranium possibilities of the Lower Yukon-Kuskokwim region

The occurrence of minor amounts of zeunerite, with an ore containing 

chalcopyrite, arsenopyrite and pyrite in the Russian Mountains suggests 

that high-grade uranium ores may be associated with the copper minerali­ 

zation in this aree.

The gold-galena-molybdenite mineralization in the Marshall district 

may also be worthy of investigation.

Upper Yukon region

No significant deposits of uranium have yet been found in the Upper 

Yukon region (fig, 8) of Alaska. Traces of uranium-bearing thorianite 

have been found in gold placers of the Fortymile district and the 

Wiseman district, »Jid trp.ces of a black mineral, probably of the euxenite- 

polycrase series, have been found in gold placers of tha Tolovana district, 

20.1 swor*. hit e, eschyaite, coluaibita and monazite occur in the tin placers 

in the Hat Springs district, Th* bedrock sources of these radioactive 

minerals, however, have not been located.
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The geologic formations occurring in the region include rocks 

belong in age to practically all of the systems and many of the epochs 

from the pre-Cambrian to Becent. The sedimentary rocks show a wide range 

in lithologic composition, from the highly metamorphosed pre-Garabrien 

rocks to the slightly consolidated sand and gravel of the Quaternary, 

Igneous rocks of both extrusive and intrusive origin form notable 

components of the geologic sequence of rocks exposed in the region.

The mineral deposits that have been most developed in the Upper 

Yukon region are those in which the principal valuable mineral is gold, 

and primarily placer gold, but deposits containing other velueble metals 

such as tin, tungsten, antimony , and lead, have been found.

In tin discussion of the districts of the Upper Yukon region that' 

follows, none is included for the Melozi, Sheenjek, Black, Ksndik, 

Preacher, Yukon Flats, Dall, end Goodpsster districts, because little 

or nc information is available on them.

The information used in compiling, the geologic?! and mineralogies! 

summaries of the districts of the Upper Yukon region were taken from both 

published and unpublished dpta of the Geological Survey. The principal 

published source's- are; Che.pln (1911;), SafcLn (1916), Hill (1933), 

Kindle (1908), Maddren (1912, 1913), Mertie (1917, 1925, 1930, 1931, 

1933, 1937^), Mertie and Harrington (i921|), and Prindle (1913).

Wis.eman, Alatna, and Hughe* districts

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

of the territory drained by the Kcyukuk Ei\-er 0 Very little information,
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geological or otherwita, is available regarding the valley of the Koyukuk. 

What little is known about the rocks of the districts, indicates that 

the etratigraphic section includes locally metamorphosed sedimentary 

rocks, Pre-Gejnbrian to mid-Paleozoic and of Cretaceous age, and intrusive 

rocks of undetermined ages.

Lead, silver, copper and antimony are the only commercial meteis,
  the

besides gold, that have b«en reported from the valley of^Koyukuk,  

However, the only mineral deposits profitably mined in the Koyukuk 

River valley are placers located mainly ins (l) The Indian River- 

Hughes area, in the central part of the Koyukuk valley; (2) The Hogstza 

River area, in the Hughes district; and (3) The upper Koyukuk prea, 

which includes that portion of the Koyukuk valley lying north and north- 

( ' ee&t of Settles end the country near Wiseman. The larger part of the 

placer production from the region has com® from the upper Koyukuk ares,, 

Three zones of sulphide mineralisation have been loceted in the upper 

Koyukuk valley,

la the Al&taa district near ths headwaters of the Alatna River on 

the divide with the Uoetak Elver is a pyritiferous, gold-bearing sons 

cf Pre-Garnbrian( ?) schist. The zone is 6 to 7 miles wide, and 'the gold 

seems concentrated in six or more heavily mineralized beds, ranging 

in thickness frcra 10 to 75 feet, which also contain chalccpyrite, bornite, 

malachite, and sfcibnite.

In the Wiseman district about ij.0 miles above the mouth cf John 

River, is a sulphide-bearing zone in the Birch Greek schist. The zone 

ia several miles wide and trends northeast-southwest. It ranges from
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iron-stained schist to a highly altered, hematitic gossen deposit 0 The 

iron is apparently derived from the decomposition of sulphides, which are 

abundant in the schist.

Also in the Wiseraan district, but to the east of the John River, 

just south of Anuktuvuk Pass, is a sulphide-bearing zone approximately 

2 miles wide. The rocks in the zone are iron-stained and in pieces carry 

considerable purple hematitic capping. Most of the stain is apparently 

surficial, and is derived from the decomposition of the sulphides 

disseminated in the rock.

The'' two mineralized zones in the Wiseman district are related to 

formational boundaries, and bcth trend, in a general way, parallel to 

the major regional structure.

The only development work ever reported on a lode deposit in the 

Koyukuk valley is on the Silver King, located about 2-J miles above the 

mouth of Michigan Creek, an east tributary of the Wild River. At this 

locality argentiferous galena and quartz have been found in several 

exposures of ds.rk phyllite or slate, but none are rich enough to mine. 

Galena has been found in the placer concentrates from several of the 

creeks in the upper valley of the Koyukuk and has been reported in rocks 

from various localities in the valley of the Settles River and to the 

east- of Wiseman. Silver has been reported in small amounts from the 

Settles Hiver valley in the northern part of the upper Koyukuk area.

Chalcopyrite, malachite, bornite and pyrite occur with vein quartz 

in hillside float and gravel in a number of the upper tributaries of 

the Koyukuk River. Native copper is associated with gold in placers on 

the Settles River.
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Antimony hss been reported in quarts stringers in schist in the 

vicinity of Wiseraan and in a mineralized zone on the divide "between 

the Alatna and Noatak Hivers at the western edge of the JCoyukuk valley,

No field investigations for radioactivity have "been conducted "by 

the Geological Survey in the Koyukuk River valley. The few specimens 

of mineralized bedrock that have been tested have proven to be non- 

radioactive, as have most of the few samples of heavy mineral concen­ 

trates available from gold placer mining operations. One of these 

concentrates, however, contains approximately 0.03 percent equivalent 

uranium and is from the Gold Bench mine on the South Pork of the Koyukuk 

Hiver, about 3^ miles south of Wiseman. The radioactivity is due to 

traces of thorianite. The concentrate consists primarily of magnetite, 

hematite, and garnet, but carries traces of galena, chalcopyrite, 

cinnabar, bismuthinite, and cassiterite. The bedrock source of the 

minerals is not known (White, in preparation -c).

Chandalar district

The Chandalar district comprises almost the entire drainage basin 

of the Chandtlar River (fig. 3). Bedrock is exposed mainly in the area 

drained by the main forks of the upper Ghsndalsr River. The sedimentary 

rocks include Pre-Gambrian rocks, probably the equivalent of the Birch 

Creek schist of the Circle and Pair-banks districts* Paleozoic sequences, 

largely metamorphosed? and Upper Cretaceous shale and conglomerate,, 

The igneous rocks include Paleozoic granitic gneiss, besic intrusive* 

and lava flows, generally altered to greenstone? Mesozoic granodiorite
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and related intrusives* and Tertiary "basaltic lavas and intrusives.

The only mineral that has been mined profitably in the Chandalar 

district is placer gold. A few gold lode prospects are found in the 

central part of the district east of Chandalar Lake where gold and 

sulphides occur in quarts veins cutting eerly Paleozoic schist. 

.The most abundant sulphide is arsenopyrite, but some stibnite, 

galena, and sphalerite are found. Pyrite,locally, is common, and 

siderite has been observed in some of the veins. The country rock 

adjacent to the quartz veins contains numerous oxidized pyrite 

crystals which has caused considerable iron-staining. Large amounts 

W£ hematite occur in concentrates from the gravels at various placer 

mines in the district.

There have been no field investigations for radioactive material 

in the Ghandalar district. The only samples from the district that 

have been tested are the concentrates from the placer mines. Some of 

these are moderately radioactive, but the radioactivity is attributed 

to thorium in monazite (White, in preparation -c)o

Tczi district

The Tczi district (fig. 8'' on the north side of the Yukon River 

in the vicinity of the junction of the Yukon and Tanana Rivers and 

includes the Tozitna River basin, and the area drained by all streams 

watering the Yukon Eiver directly south of the Tozitna basin.

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

to Paleozoic metamorphic rocks that are largely of sedimentary origin.
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She meta-igneoufl rocks- include "both greenstones and grenitic rocks; the 

latter now altered to augen-gneiss and mica schist. This raetamorphic 

sequence is intruded locally by Mesozoic(?) granite and monzonite with 

some diorite. The geology of much of the Tozi district is unknown, only 

the area adjacent to the Yukon has been investigated; and that by 

reconnaissance. At present placer gold is the only mineral that can 

be mined profitably in the Tozi district. The gravels at the head­ 

waters of Tozimoran Creek, a west tributary of the Tozitna River, and 

Morelock Creek, a tributary of the Yukon River about 35 miles upstream 

from Tanana, carry an appreciable percentage of cassiterite. A radio- 

metric examination of a. number of concentrates from the gravels of both 

these localities have failed to show any significant radioactivity. 

Silver-lead ore hes been found at two localities in the district. One 

is in the headwaters of Tozimoran Creek about 30 miles northwest of 

Tanana. (Killeen and White, 19H9) and the other is on Quartz Creek, a 

small tributary of the Yukon River about 3 miles below Morelock Creek 

(White end Stevens, in preparation -c) 0 The galena is found in quartz 

and calcite stringers and veins cutting quarts-mica schist. Field 

investigations for radioactive materials were made at both of these 

localities with negative results.

In 19U6 a- counter traverse was made of the Grant Creek area, 30 

miles below Tanana, to attempt to locate a reported occurrence of 

pitchblende. No radioactive minerals were found (Zilleen and White, 

' 19U9). Ia '19H9 an area of granitic rock cut by the Yukon River about 

50 miles above Tanana was traversed radiometrically. No significant
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radioactivity was detected, ncr was eny significant mineralization found 

(White and Stevens, in preparation ~c) 0

Porcupine district- 

The Porcupine district lies in the northeastern part of the Upper 

Yukon region (fig. g\ To date the only geological investigations in 

the district have been reconnaissance studies along the Porcupine River 

and the international boundary. Most of the rocks studied consist of 

thick sequences of pre-Cembrian and Paleozoic sedimentary rocks intruded 

by granite on the international boundary.

In 19US reconnaissance for radioactive materials were undertaken 

on the Porcupine River (White, in preparation «a) and on the Coleen 

River (White, 1950b). These reconnaissances included radiometric 

traverses on sections of Silurian, Mississippian, and Devonian black 

shales, but none contained over 0.005 percent equivalent uranium. 

Bhyolitic dikes associated with a granite intrusive, along the 

international boundary, a few miles north of the Porcupine River contain 

a maximum of 0^006 percent equivalent uranium,due to small anounts ^f 

disseminated radioactive minerals. Uo mineralization was found associa­ 

ted with this granite intrusive.

Occasional reports are received of lead and copper ores in the 

remote and virtually unexplored area of the? headwaters of the Coleen 

Rivpr. The only authenticated mineral deposit in the Porcupine district 

is from a prospector who submitted a report of spectrographic analysis 

that showed the presence of 0.1 to 0 0 01 percent gallium in white, aluminum

' FOE OS7IGIAL US3 OiriY-



99 iron OITIQIAL uos

silicate -socks said to have come from a point on the Coleen River 50 

miles above its mouth and from the Porcupine River immediately aboye 

the mouth of the Col««n Hiver.

Eampart and Hot Spring* districts

of . . 
The districts^Rampart and Hot Springs (fig, 8 Ni are located in the

south-central portion o^ *.he Upper Yukon region, in the "angle formed 

by the junction of the Yukon and Tanana Rivers.

Sedimentary rocks cf Paleozoic, Mesozoic, and Genczoic age and 

granitic rocka of Cenozpic age underlie the Rampart and Hot Springs 

districts. The sedimentary rocks adjacent to the granitic rocks are 

locally metamorphosed and mineralized.

Placer gold mining is the principal mineral industry in the Rampart 

and Hot Springs districts. A by-product of this mining is tin. The 

source of the tin has not been found.

Radioactivity investigations were made in the district during the 

summer of 19US (Moxham, in preparation -a). Heavy mineral concentrates 

from the placers of many of the creeks were found to be moderately 

radioactive due to the presence of minor amounts of ellsworthite 0 

eschynite, columbite 9 monazite, and zircon,, A search throughout much 

of the district with traverse counters failed to reveal the bedrock source 

of these radioactive minerals.

Some development work has been done on a lode known as the Barret 

prospect about 5 mile* northwest of Hot Springs. Although the initial 

development at this prospect was for gold, the commercial metals are
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silver and lead. The lode consists of veins in a shear zone in schist, 

Argentiferous galena is the chief sulphide, but small quantities of 

chalcopyrite, pyrrhotite, and pyrite are also presento Limonite is 

abundant and associated with it is some hematite and siderite. 

Srythrite (pink cobalt blocm) has been found both in quartz stringers 

and in crevices in the schist country rock. This deposit was not 

found to be significantly radioactive,,

Tolovana district

The Tolovana district (fig. 3) lies to the northwest of the Pair- 

banks district. Much of the mining activity in the district is 

centered around the town of Livengood, about 82 miles by road north­ 

west of Fairbanks.

The bedrock of the district consists primarily of two sedimentary 

sequences of Paleozoic rocks* one of Devonian age, and composed 

chiefly of clastic rocks; the other of Mississippian age, end composed 

chiefly of chert and silicified limestone. Both extrusive and intrusive 

Paleozoic basic igneous rocks are closely associated with the sedimentary 

r6cks. In the central part of the district dikes and small stock-like 

masses of grenitic rocks, thought to be of Tertiary age, intrude the 

sediment ery rocks. The .granitic rocks may be the principal source of 

what mineralization has bsen found in the district,

Very few deposits containing sulphides have been reported in the 

Tolovana district , A few gold lode prospects have been located and 

partly developed in the headwaters of some of the creeks containing placer
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gold. These prospects are in gold-quartz stringers and veins cutting 

schist and contain arsenopyrite, and pyrite.

A search for radioactive materials in the district was me.de in the 

summer of 19H6, "but no significant radioactive deposits were found

(Wedow and Matzko, 19H7). Mississippian black shales in the district*»

contain no more than 0.002 percent equivalent uranium0 The source 

of a black pitchy mineral, probably one of the euxenite-polycrase 

series, found in a concentrate of placer gravels on a tributary of 

Livengood Creek, was not located (Wedow, Stevcn's, and Tolbert, in 

preparation).

A traverse ma.de by car along the highway between Fairbanks snd 

Livengood in 19H9 discovered no significant radiation anomalies 

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

Fairbanks district

The Fairbanks district (fig. g"1 is located north of the Tanana 

River in the south-central portion of the Upper Yukon region. Its 

placers e.nd lode mines have produced more gold than any other 

district in Alaska.

The district is almost entirely underlain by the pre-Cambrian 

Birch Creek schist. This schist is predominantly of sedimentary 

origin and has a considerable range of composition. The chief rock 

types, however, are quartz-mica and quartzite schist. Minor amounts of 

augen-gneiss and crystalline limestone are also present, Numerous dikes 

snd stock-like masses of granitic rock of Mesozolc(T) age intrude the
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Birch Creek schist. These granitic rocks range in composition from a 

granite to a diorite and are thought to be the source of the sulphide 

and gold mineralization in the district.

The lodes of the Fairbanks district fall into two general categories   

gold and tungsten.

The gold lod-$s of the district are mostly fissure veins or mineralized 

zones cutting the Birch Cr^ek formation, usually fairljr close t& bodies 

of intrusive acidic rock. The mineralized zones are usually silicified 

schist with closely-spaced quartz veinlets. Although most of the gold 

lodes cons it only of quartz with gold, a few of the deposits contain 

sulphides in economic amounts. The average sulphide content of the 

lodes, however, is only about 2 percent. The sulphide minerals that 

have been found in the lodes of the Fairbanks di strict ere gal en*   

stibnite, pyrite, arsenopyrite, sphalerite, bismuthinite, with isolated 

occurrences of argentite,- chalcopyrite, and tetrahedrite. Only the 

 tibnite and galena have been found in commercial quantity.

Tungsten in the Fairbanks- district occurs as sche elite in ore 

shoots and mineralized zones, and calcareous schist. Minor amounts of 

scheelite have been extracted from gold-bearing quartz vein* a

Tluorite is reported as abundant near the head of Hope Creek in. the 

northeastern part of the district,, wUere it occurs with pyrite in quartz 

veins cutting schist. The veins appear to be genetically related to a 

nearby tourmaline granite.

A preliminary investigation for radioactive mineral deposits was 

made in the Fairbanks district in the summer of 19U& (Wedow and Matzko,

FOIl OPPIOIAJj UD3 ONLY



103 TO OlPIOlJCi UOB OMLT

A majority of the placer mining localities, and gold, sulphide 

and tungsten lode mines and prospects were examined for radioactivity, 

but no significant amounts were detected,, ' Since 191*6 spot radiometrie 

examinations have "been mads at several additional lode mines and- 

prospects with negative results,

It is believed that the Fairbanks district holds no great promise 

for possible high-grade uranium'deposits. It is suggested, however, 

that the occurrences of"vein 'fluorite mentioned above be checked for 

radioactivity.   . '

Circle district .

The Circle district (fig. g") lies on the southwest side of the ' 

Yukon River in the east-central portion of the Upper Yukon region. 

Most of'the known bedrock underlying the district is the quartz-mica 

schist and quartzite schist of the pre-Cambrian "Birch Creek Schist 

formation. Intruding this .formation,, particularly in. the.highlands 

of the eastern headwaters portion of Birch Greek are J4esozoic(?) 

granite intrusives, This granite is probably the primary-source 

of what mineralization has be en,, found in the district.

The Circle district has long been a prominent producer of placer 

gold, the only mineral commodity that has been pro-duced in the district. 

A few lode prospects have been located, but have been of no economic 

importance,,. Wolframite and cassiterite-are prominent constituents of 

the placer concentrates from Deadwood 'Creek located a few miles west 

of Circle-Hot Springs. Minor amounts of arsenopyrite and galena are also
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found.

In 19U9 a brief radioactivity investigation was made in the district 

(White and Tolbert, in preparation). Hadiometric traverses were made 

on the granite and the granite-schist contact around the headwaters of 

all of the streams where mineralized rock was indicated. Common 

accessory minerals associated with the granite were all that were 

radioactive. Only a small portion of the bedrock of the district 

was tested during this investigation.

Portymile district

The Fortymile district (fig, & is located in the southeast corner 

of the Upper Yukon region. The bedrock of the district consists of 

various Pre-Ceuibrisn end Paleozoic metamorphic rocks of both sedimentary 

and igneous origin. In the central and northern portions of the district 

these rocks are intruded by large bodies of Mesosoic(?) granitic rocks. 

In the southern part of the district late Mesozoic or early Tertiary 

volcanic rocks, principally rhyolit® and dacite, cover extensive 

areas. Minor amounts of Tertiary volcanic rocks end coal -bear ing 

sedimentary rocks are also found,

In 19U9 radioactivity studies were made in the central pert of 

the district in and on the borders of «ome of the granitic intrusive 

rocks where radioactive mineral deposits had been reported (Wedow and 

Tolbert, in preparation -a). No significant ure.niferous deposits were 

found in any of the rocks examined during this investigation,
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In 1950 the new Fortymile Highway was traversed with carborne 

counter equipment, from its junction with the Alaska Highway several 

miles east of Tok Junction to a point about 10 miles east of the 

village of Chicken (fig. &). The only radioraetric anomaly found on 

this traverse is in a highly weathered, altered granitic rock on the 

west slopes of Mount 3Pairplsy0 The anomaly is due to radioactive 

zircon (White end Nelson, in preparation),,

Traces of uranium-bearing thorianite are found in two heavy 

mineral concentrates from a placer geld mine on Atwater Bar on the 

South Fork of the Fortymile River iear Chicken. The source of the 

mineral is not known (White, 1950ft).

Eagle district

The Eagle district (fig. & %> is located south of the Yukon River 

on the eastern edge of the Upper Yukon region.

Much of the district is relatively unknown geologically. Only the 

areas immediately adjacent to the Yukon River have "been studied in any 

detail (Mertie, 193^)  ^* known geologic section . ranges from 

pre-Cambrian to Tertiary in age, and includes a great variety of rock 

types, sedimentary, volcanic and intrusive. Placar gold is the only 

metal thet has been mined in the Sagle district. No significant 

lode deposit has ever been discovered. The primary source of the placer 

gold may be in the granitic rocks.

Radioactivity studies of the rocks in the Sagle district were made 

in 19H3 (Wedow, in preparation -a). Mesozoic granitic rocks, Tertiary
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clastic rocks derived from the earlier granites, end adja.cent gold 

placei gravels contain radioactive zircon and allanite. Near the base 

of the upper Misaissippian Calico Bluff formation on the Yukon River 

black shele "beds contain between 0.005 and 0.01 percent equivalent 

uranium. Pellets end nodules of phosphs.tic material scattered through 

some beds of these radioactive black shales contain up to 0.02 percent 

equivalent uranium.

Uranium possibilities of the Upper Yukon region

As previous reconnaissances for radioactive materials have already- 

eliminated a number of leads in the Upper Yukon region, the only 

reasonably accessible mineral occurrence suggestive of uranium is in 

the quart z-pyri te-fluorite veins attendant to a tourmaline granite 

intrusive on Hope Creek in the northeastern part of the Fairbanks 

district. In the northern part of the region radioactive minerals 

occur in concentrates from placers in the Koyukuk and Chandalar basins. 

A number of these concentrates also contain considerable hematite 

and traces of a variety of sulphides,, both suggestive of a highly 

mineralized area. This part of the region, however, is probably both 

too remote and too little known to warrant investigation for radio­ 

active ores at this time.
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Copper Hiver region

The review of geologic literature for an appxaiaal of the uranium 

possibilities of the Copper River region in east-central Alaska 

(fig. l) has not yet been completed, and the outlook for uranium in 

the region as presented in this report is not final.

The Copper Hiver region is one of the most richly mineralized 

regions in Alaska. The gold and copper deposits have been the best 

developed.

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

(l) fissure veins and replacement deposits in the country rock, 

primarily limestone; (2) contact metamorphic deposits in limestone 

adjacent to granitic intrusives; and (3) in amygdules in lava flows. 

The fissure veins and replacement deposits are the most important 

and are best illustrated by the deposits of the Kennecott mine in the 

Ohitina Hiver valley in the central part of the region. At this mine 

thick Carboniferous or Triassic lava flows (called greenstones) are 

overlain by about -2,000 feet of Triassic dolomitic limestone. Most 

of the important copper mineralization is in the limestone, but the 

source of the copper is thought to be the greenstone. The ore consists 

of chalcocite with small amounts of bornite, covellite, enargite, 

galena, luzonite, pyrite, silver, sphalerite and tennantite.

Localities in the Copper Hiver region that might be of interest 

from the standpoint of the uranium possibilities ares
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1) On the Xotzina River in the Kuskulana district (fig. l)

quartz veins cut shale and contain argentiferous tetrahedrite, 

as the principal ore mineral, with lesser amounts of galena, 

chalcopyrite and "bismuth. In the seme vicinity there is 

abundant specular hematite in association with chalcocite 

ores of a type similar to those found at the Kennecott Mine.

2) On Hex Creek in the Nizina district (fig. 1) stibnite, pyrite, 

molybdenite and cinnabar occur as veln( T) fillings.

3) At the Orange Hill mine in the Qhisana district (fig. 1) 

a gold lode contains minor amounts of molybdenite, native 

bismuth, chalcopyrite, pyrite and pyrrhctite.

1|) At the Nabesns. mine in the Chiaana district a copper-gold 

deposits with chalcopyrite, copper carbonates, magnetite, 

limonite, pyrite, mareasite, pyrrhotite, galena and sphalerite 

occurs in well-mineralised fissure veins and replacement 

bodies in limestone,

ftilf of Alas kc. region

Review of geologic literature for an appraisal of the uranium 

possibilities of the Gulf of Alaska region is net yet complete,, The 

partial data available, however, suggest that several districts in 

this region are favorable for the occurrence of uranium. The favorable 

data on these districts are summarised as follows-
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1) In the Kodiak district gold quartz veins contain varying amounts 

of one or more of the minerals arsenopyrite, pyrite, chalcopyrite, 

galena and sphalerite,(Capps, 1937. p. 17H). Limonite and 

hematite(?) are also reported, mostly as products of surficial 

oxidation of the sulphides. These veins ar« probably geneti­ 

cally related to a granite mass that occupies the central 

axis of Kodiak Island. Uranium is rumored to occur in a 

lode deposit on -Raspberry Island, in the northeastern part 

of the Kodiak group,

2) The mineral deposits at Huka Bay (Oapps, 1938, pp 0 25-32) 

Nuka district, on the south coast of the Xenai Peninsula, 

contain gold, silver and copper in their native form, 

pyrite, araenopyrite, chalcopyrite, sphalerite, galena, 

tetrahedrite, covellite, and chalcocits. Arsenopyrite is 

predominent 0 In 193^ the deepest mining had reached a , 

depth of only about 200 feet. There is no evidence of 

secondary enrichment, "out locally, the sulphides are considerably 

oxidized. Hematite occurs as a reddish jasperoidal material 

and in small veinlets in greenstone at the west end of Port 

Dick southwest of Nuka Bay (Martin, Johnson, and Grant, 1915» 

P. 237)o

3) The Hope district on the Kenai Peninsula contains a number of 

auriferous quarts veins and mineralised dikes (Martin, Johnson 

and Grant, 1915t PP- 129-177). The sulphide content of these 

loda, however, is low. The principal metallic minerals are
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arsenopyrite, galena, sphalerite and pyrite with subordinate amounts 

of chalcopyrite and pyrrhotite, and9 locally, molybdenite. A 

silver prospect in a mineralized sheeted-zone occurs on Bear 

Creek (Martin, Johnson and Grant, 1915, p. 173-179) with 

galena 9 pyrite, and arsenopyrite as the ore minerals. ITo 

native silver has "been found in the lode but nuggets of the 

native metals are reported in the placers of the Bear Creek 

and in Palmer Creek to the.south,

U) Gold prospects in quartz vein* and a mineralized dike occur 

on the north side of Passage Canal east of Whittier in the 

Wells district (Johnson, 19114-1 pp. 233-2314.). The veins are 

reported to contain gold, pyrrhotite, chalcopyrite, sphalerite 

and galena 0 The mineralized dike is highly altered and 

contains quartz, caicite, a cream-colored, brown-weathering 

carbonate, arsenopyrite and galena. According to Mendenhall 

(1900, p. 306-) fluorite also occurs in the quarts veins on 

Passage Canal.

5) On Jackpot Bay west of Chen«ga in the Latouche district, 

a vein deposit contains an abundance of arsenopyrite, 

galena and sphalerite (Grant and Higgin» 0 1910, p. 76), 

Moderated gold and silver assays are reported.

6) Hematite is reported at two localities on Hinchinbrook Island , 

(Grant and Biggins, 1910, p» 79) in the Ccrdova district, 

At one locality soft red hematite heavily stains the slate 

country rock and also occurs as small veinlets iu fractures.
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The hematite occurrence at the ether locality is in a vein 

2 feet wide.

Aleutian region

Relatively few mineral deposits of economic value have "been found

in the Aleutian region and none are in production at present. Mining
/ 

has "been confined almost exclusively to the production of gold fronr

beach placer deposits. Several million dollars in gold was produced 

from one lode early in the century. Uo lodes are known to have been 

discovered in recent years and little Information is available on 

known deposits, For this reason the data presented below has been 

restricted to a tabulation of the metalliferous deposits together with 

a brief description of the mineral association. The information has 

been compiled chiefly from a report by Atwocd (1909).

District 

Shuasgin

Shumagin

Location Description

Shumagin Mine, Unga Island Quarts veins carrying low
values in gold

Sitka Mine, Unga Island

Shumagin Apollo Mine, Unga Island

Low-grade ore body in a 
dacite-andesite country 
rock. The ore consists 
of free gold, gelena, 
sphalerite and pyrite.

Ore body in a fracture zone 
in and®site and dacite 
country rock. The ore 
minerals include free   
gold, pyrite, galena, 
sphalerite, chalcopyrite, 
and native copper. This 
mine produced several million 
dollars in gold, but the 
main ore shoot has been 
worked out.
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Shumagin Popof Island

Chignik Prospect Bay

Chignik Mallard Pack Bay

Aleutian Unalaska Island

Chignik Pro spect Bay

Shuaagin Balboa Bay

Several gold claims have "been staked 
on lodes in the hills immediately 
south of the beach placers on 
Popof Island. Gold occurs in a 
zone of oxidation which varies 
from 5 to 10 feet in thickness. 
Very little development work has 
been done end the property has "been 
abandoned for many years.

Several claims have been staked on a 
' ore zone at the head of Prospect 
Bay. Pyrite, galena, sphalerite 
a^d chalcopyrite have been reported. 
No development work has been done.

Several claims have been staked on a 
mineralized zone in andesitic lavas. 
A zone from 1| to 6 feet wide and at 
least 100 feet long has been found. 
Galena, sphalerite s and pyrite have 
been reported, No development work 
has been done.

South of Dutch Harbor for several 
miles the rocks are cut by a system 
of vertical joint planes some of 
which carry auriferous quartz. The 
only lode known to have been worked 
ia located on the shore of Captains 
Bay. The ore body proved to be 
low-grade. Assays show a small 
amount of gold and a trace of silver, 
No development work has been done 
here for many years.

Claims have been staked on an ore zone 
in coarsely crystalline granite. 
Galena, sphalerite and chalcopyrite 
are the predominent ore minerals, 
No development work has been done.

Copper minerals have been reported 
from a shear zone on the east shore 
of Balboa Bay. Several prospects 
have been located but no development 
work has been done.
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Northern Alaska.

The data on the mineral deposits of northern Alaska has not yet 

been thoroughly reviewed in connection with this appraisal of Ala8kan 

uranium possibilities. However, uranium is known to occur in small 

amounts in two different rock types of the region.

Uraniferous sedimentary phosphate rock occurs in the Mississippian 

Lisburne limestone on the north flank of the Brooks Range (Wedow, in 

preparation -b), and has-been found at localities on the Anaktuvuk 

River, Chandler Lake, the Kiruktagia-k Eiver and the Etivluk River 

(fig. 2). In general the phosphate rock from Arctic Alaska is very 

similar in appearance and composition to the bedded phosphates of the 

Permian Phosphoric formation in northwestern United States. !Ehe best 

known exposures of the phosphatic beds are on the Kiruktagiak Hirer, 

where a zone of oolitic phosphate, phosphatic shale and limestone is 

about Lj.0 feet thick. Random samples taken at this locality average 

31.95 percent P20c, 0.11 percent V^Qc, 0.015 percent- equivalent uranium 

and 0.013 percent uranium. Ths highest uranium content, 0,021 percent 17, 

was from 2. bed f~foot thick at the base cf the zone.

Samples of tha Fre-Cambrian(?) "Okpilak" gneissic granite near 

Mount Michelson at the eastern end of the Brooks Bange (fig. 2) contain 

up to 0.005 percent equivalent uranium (White,, in preparation**^),, The 

heavy mineral fractions from three of four samples (average concentration 

ratio 30sl) contain an average cf 0.052 percent equivalent uranium and 

0.03 percent uranium. Although most of the uranium appears to occur in
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biotite; fluorite, molybdenite, pyrits and hematite associated with 

uranium elsewhere, are also disseminated in the granite. Concentrates 

from the gravels of several streams draining the outcrop area of the 

granite contain traces of galena and scheelite in addition to the four 

minerals mentioned above.
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