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RECONNAISSANCE FOR RADIOACTIVE DEPOSITS
IN EASTERN ALASKA, 1952

By Arthur E. Nelson, Walter S. West, and John J. Matzko
ABSTRACT

Reconnaissance for radioactive deposits was conducted in selected areas of
eastern Alaska dwing 1952. Examination of copper, silver, and molybdenum
occurrences and of a reported nickel prospect in the Slana~Nabesna and Chisana
districts in the eastern Alaska Range revealed a maximum radioactivity of about
0.003 percent equivalent uranfum. No appreciable radioactivity anomalies were
indicated by cerial and foot traverses in the area.

Reconnaissance for possible lode concentrations of uranium minerals in the
vicinity of reported fluorite occurrences in the Hope Creek and Miller House~Circle
Hot Springs areas of the Circle quadrangle and in the Fortymile district found a
maximum of 0,055 percent equivalent uranium in a float fragment of ferruginous
breccia in the Hape Creek area; analysis of samples obtained in the vicinity of the
other fluorite occurrences showed a maximum of only 0.005 percent equivalent uranium.

No uraniferous lodes were discovered in the Koyukuk-Chandalar region, nor was
the source of the monazite,, previously reported in the placer concentrates from the
Chandalar mining. district, located. The source of the uranothorianite in the placers
at Gold Bench on the South Fork of the Koyukuk River was not found during a brief
reconnaissance, but a placer concentrate was obtained that contalins 0. 18 percent
equivalent uranium. This concentrate is about ten times more radicactive than

concentrates previously available from the area.



CHAPTER A.--EASTERN ALASKA RANGE

By Arthur E. Nelson
INTRODUCTION

An appraisal of uranium possibilities in Alaska made in 195051 (Wedow and
others, 1951) indicated that certain mineral deposits in several localities in the
eastern Alaska Range were favorable for the occurrence of uranium ores. Seven
localities (nos. 1-7, fig. 1) in the eastern Alaska Range were investigated for
possible radiocactive deposits in the summer of 1952 on behalf of the Division of
Raw Materials of the U. S. Atomic Energy Commission. The work was done by
Arthur E. Nelson, geologist, and Richard S. Smith, geologic field assistant .

The investigations in the eastern Alaska Range consisted of radioactivity
traverses of mines and prospects in and around mineralized zones, contacts, and
aureoles. Specific outcrop tests were made ot various points along the traverses.
Supplemental check samples were collected for radioactivity analysis and mineralogic
study. These included channel and wallrock samples of veins and mineralized zones,
and samples of ore dumps and various rack types. Concentrates were taken of certain
stream gravels to determine if radioactive minerals were being released from the
bedrock within the specific drainage basins. [In addition, an airborne radioactivity
traverse was flown over the Orange Hill area as well as over other larger mineralized
zones in the region that were otherwise inaccessible with the equipment available.

The equipment used for detecting radioactivity in this work was standaord
comme}cﬁql portable survey meters adapted to accept a variety of probes. Individual

outcrop tests were made with a 6=inch beta~gamma probe; ground traverses were
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made with the survey meter and a 2- x 20-inch gamma probe lashed to a packboard;
and airborne traverses were flown with a probe consisting of six 2= x 40-inch gamma

tubes, connected in parallel, coupled to the survey meter and carried in light,

fixed-wing aircraft . (See Wedow, 1951.)
GEOLOGY

The Slana-Nabesna and Chisana districts lie in that part of the eastern Alaska
Range known as the. Mentasta and Nutzotin Mountains (fig. 1). Here the Alaska
Range has a southeasterly trend beginning at a point in the Mentasta Mountains known
as Mentasta Pass and merging with the Nutzotin Mountains near the Nabesna River,
which is a northeasterly flowing glacial stream originating in the Wrangell Mountains
to the southwest. The Nutzotin Mountains continue the southeasterly trend of the
Alaska Range toward the international boundary. On the northeast the range is
kordered by the broad lowlands of the Tanana River and to the southwest by the
Copper River and the Wrangell Mountains. The relief in this part of the Alaska
Range is rugged, end as a whole the mountains have been intensely glaciated in recent
geologic time. in the higher altitudes there are numerous small glaciers.

The geology of the Nutzotin Mountains has been discussed in detail by
Moffit (1943). In summary, o series of sedimentary beds, locally metamorphosed and
ranging in age from Devonian to Quaternary, form a major part of the eastern Alaska
Range. Shale, argillite, sandstone, arkose, graywacke,ond conglomerate are the
major bedrock types with minor amounts of limestone. These beds have been folded

ond locally faulted.
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igneous rock types ase widely distributed throughout the region and occur as
both flows and intrusives. The flow types are present throughout most of the section
and in the main are represented by basalts and andesites. Intrusives of Paleozoic and
Mesozoic age ranging from gabbro to granite intrude all the rock types with the
intrusives of Mesozelc age being more extensively developed. Superimposed upon
the consolidated sedimentary and igneous rocks are a series of unconsolidated stream

and glacial deposits which occur in most of the valleys.
AREAS INVESTIGATED

Specific mines, properties,and mineralized zones in six localities (nos. 1-5
ond 7, figs 1) in the eastern Alaska Range were investigated for the occurrence of
uranium ores, and one locality (no.6 , fig. 1) was traversed with airborne radiation

equipment. The areas and specific properties investigated are discussed below.

Slana-Nabesna district

Mineral Point area

Thorne (1946, p. 8,9) reported a nickei occurrence in a shear zone in
argillite in the Mineral Point area (locality 1, fig. 1) located about 32 miles
northeast of Slana on the eastern section of the Glenn Highway. The prospect is
located on the north side of the rocd on a mountain thot has two prominent |imestone
peaks which are separated by a saddle of reddish argillitic rock. Some of the rock

in the shear zone has been altered to a red-yellow material .
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investigations conducted in the area revecled little mineralization.  Radioactivity
traverses were made over the entire area which included the shear zone as well as
contacts and all rock types outcropping on the mountain. No anomalous radiation
was detected during the course of the traverses. The radioactivity data on the rock

specimens collected are shown in table 1.

Slana area

Slana, located near the confluence of the Slana and Copper Rivers, is on the
south flank of the Alaska Range. Deposits of silver-bearing galena and copper
minerals in quartz veins occur ot several prospects located at different sites northwest
of Slana. Two of these properties, the Indian Group and the Silver Creek prospects
were exomined for radioactive minerals. (See fig. 1.)

Indian Group prospect.--The Indian Group prospect (localify 2, fig. 1) is near

the top of @ ridge separating the Indian Creek and Ahteli Creek valleys and is 13
airline miles from the Indion Creek bridge on the eastern section of the Glenn Highway.
The site of most of the open cuts is on the Indian Creek side of the r\ﬁdge dividing the
indian Creek drainage from that of Ahtell Creek. A trail from indian Creek leads up

to the property, and the first of the open cuts was encountered about 400-500 feet
below the crest of the divide. Little or no development work has been done on the
indian Group claims.in recent years. At the present time there are at lgast six
recognizable open cuts, all of which have either caved or have been partially filled
with slide rock so that none of the mineralized portions of the veins are exposed.
Sampling therefore was confined to the numerous ore dumps and float in and around

the cuts.
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Table 10-—Rddioactivﬁty_]_/ and mineralogy 2/ of rock and ore samples

collected in the Slana-Nabesna district, 1952

Radioactive minerals

Sample Location Type of Equivalent
number sample uranium
(percent)
4510  Mineral Point Rock occurring in &£ 0,001
(nicket prospect) shear zones
4529 Indian Group; fndiarr  Ore dump .002
Creek
4530 indian Groupy Indien  Quartz diorite .004 Accessory min_emls "
Creek country rock mostly zircon
4532  Silver Creek (silver-  Ore dump < .001
lead prospect)
4533 Silver Creek (silver—  Vein material .001
lead prospect)
4534 Silver Creek {sflver-  Wall rock next to < .001
lead prospect) vein
4535 Rock Creek (molybde= Mafic phase of igne- .002
nite prospeact) ous country rock
4536 Rock Creek (molybde~ Syenite country rock .003 Accessory minerals,
nite prospect) mostly sphene and
zircon
4537 Rock Creek (molybde~ Pegmatite vein .003 Accessory minerals,
nite prospect) mostly zircon and
trace of sphene
4538 Nabesna mine Ore dump < .,001
4539 Nabesna mine- Ore dump < ,001
4540 Nabesna mine Ore dump < ,001

1/ Equivalent-uranium analyses by J. J. Matzko and others, U. S.

Geological Survey laboratory, College, Alaska

g/ By A. E. Nelson
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Moffit (1938) gives o detailed account of the geology of the Slana district.
Briefly, the country sock at the indian Group claims consists of quartz diorite which
shows wide varfations in texture. Most of the rock has a porphyritic texture with
large phenocrysts of feldspar set in a coarse-granular groundmass. Locally a series
of nearly vertical fracture planes that strike nearly east seem to have had some control
in the placement of the mineralized quartz veins. The ore minerals are galena,
tetrahedrite, and chalcopyrite, all of which are silver-bearing.

Radioactivity traverses were condicted over the area. These included checks
in each of the open cuts as well as traverses along the veins and in the areas
immediately adjacent to the prospect itself. No radioactivity anomalies were
discovered. Supplemental check samples were collected from the country rock and
ore dumps, and one concentrate (sample 4531, table 2) was collected from the sand
and gravel in a stream draining the mineralized area. Results of the laboratory studies
made on the samples collected during these investigations are shown in tables 1 and 2.

Silver Creek prospect.~-~The prospect on Silver Creek (locality 3, fig. 1) is

located on the north side of the creek a little more than one mile upsiream from its
junction with Ahtell Creek.. No work has been done recently on the prospect, but the
trail to the propenty is in good condifion and the site is easily accessible from the
highway . The workings ot the prospect site consist of two adits, several open cuts
and prospect pits, all of which have caved, and an inclined shaft slightly more than
15 feet long. The site of the caved adit at creek level had been examined briefly by

Wedow and Matzko in 1946 (Wedow, Killeen, and others, 1954, p. 16-18).
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~ Table 2. --Radioacrﬁvﬁtyl/ and minerqlogy_z/ of stream~gravel and placer concentrates
collected in the eastern Alaska Range, 1952

Sample Location Type by eU (percent) Radioactive
number of eUY eU Magnetic fraction minerals
sample (percent) (percent) 1.6 1.6
‘ BH&./ UH-S-/ mag - non-mag .
4515 Skookum Creek, placer €0.001 -- <0.001 -= == i
Chisana district
4522 Conyon Creek, stream= ¢ .001 -- & .001 == - -
Chisana district gravel
4523 Bonanza Creek, stream- .001 -- <« .001 == - -

Chisana district gravel

4524  Johnson Creek, stream- .002<0.001
Chisana district gravel

4531 Unnamed creek stream= < .001 == .003 0.01 0.09 Sphene
near "Slana gravel (sphene) (zircon) and
Loke", Slang- zircon
Nabesna district

1/ Equivalent-uranium content of original concentrates determined by
J. J. Matzko and others, U, S. Geological Survey laboratory,
College, Alaska; of heavy-mineral and magnetic fractions by
A. E. Nelson.

2/ By A, E. Nelson

3/ Equivalent uranium

4/ bromoform-heavy mineral fraction (specific gravity greater than 2.8)

2/ methylene iodide~heavy mineral fraction (specific gravity greater than 3.3)



15

The prospect is located in a northwest-trending fault zone about one hundred
feet wide in the quartz diorite country rock. Bedrock in the fault zone has been
altered to a relatively soft material, in places highly stained with iron oxide and with
some copper carbonate stains. Prospecting has been carried out on several steeply
dipping mineralized quartz veins which occur in the shear zone and have the same
northwest trend. Although most of the workings were inaccessible, ore containing
pyrite, galena, chalcopyrite,and a blue copper stain in quartz gangue was found on
the lower dump.

No anomalous radiation was indicated in traverses made across the fault zone
and adjacent areas, ore dumps, and along exposed portions of the veins. Check
sampling was confined to ore dumps for the most part, but it was possible to take a
channel sample across the face of the vein in the inclined shaft. This channel sample
contained galena and chalcopyrite in a gangue of quartz. The results of laboratory

studies on these samples are given in table 1.
Rock Creek prospect

The Rock Creek molybdenite prospect s located on the south flank of the
Alaska Range (locality 4, fig. 1) about 3.5 miles north of mile 84.5 (measured from
junction of the Richardson and Glenn Highways near Gakona~-=see fig. 1) on the
Nabesna road. The prospect is near the head of the west fork of the east branch ;)f
Rock Creek at o height of 2,200 feet above the elevation of the rood. No work has been
done on the prospect in recent years, but former development work consists of an adit
170 feet long and one open cut which has since caved and in its present condition is

30 feet long.
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A report by Van Alstine (1945) discusses the molybdenite deposits at Rock
Creek. The bedrock at the head of Rock Creek is part of a mass of rock mapped by
Moffit (1938) as undifferentiated granitic rocks of late: Paleozoic and Mesozoic age.
Permian lava flows are exposed in the middle portion of the creek. The prospect site is
in a pink gneissic syenite which has interlaminations of biotite schist. A pegmatite
dike up to two feet wide intrudes the syenite and schist. The dike outcrops 150
feet north of the adit and is about 100 feet higher in elevation. The only metallic
mineral noted was molybdenite.. This mineral occurs in the pegmatite dike as tiny
plates and blebs erratically distributed. The pegmatite dike was not found in the
adit which was driven in the syenite to intersect it.

Radioactivity traverses in the area failed to indicate any significant anomalies.

Luboratoffy.stud‘ies on check samples collected from the prospect are listed in table 1.
Nabesna mine

The Nabesna Mining Corporation property (locality 5, fig. 1) is located in
the northern part of the Wrangell Mountains of the eastern Alaska Range where the
Wrangell Mountains and the Nutzotin Mountains merge:. The property is accessible
from Slana by a road which is about 54 miles long.

The Nabesna area has been prospected periodically since 1899. However, it
was not until the fall of 1929 that a company was formed to mine gold at Nabesna.
Iin 1931 a mill was in operation, and mining continued until about 1947 when most of

the ore bodies had been exhausted. At present the several adits and shafts at the



17

main property are in such poor condition that access into the mine is impossible. At
a newer development, about 1/2 mile north of the main mine, two adits have been
driven into an ore body; one of these is caved, but the other s open for several
hundred feet .

Wayland (Moffit, 1943) gives a detailed account of the geology of the Nabesna
mine. Briefly, Triossic limestone, intruded by stocks and dikes of quartz diorite,
overlies shale and basaltic lavas and is capped by Tertiory lavas. The limestone has
been recrystallized in part with the development of tactite. Three types of ore
bodies occur at the Nabesna mine, the most important being a series of discontinuous
veins of auriferous pyrite and calcite with lesser amounts of chalcopyrite, sphalerite,
and galena. These veins occur as replacements along fractures and contacts in the
limestone. The other two types of ore deposits occur as bodies of magnetite and of
pyrrhotite

Minerals occurring at the Nabesna mine are pyrite, chalcopyrite, sphalerite,
galena, pyrrhotite, arsenopyrite, stibnite, gold,and calcite with a suite of contact
minerals such as andradite, vesuvianite, epidote, magnetite, specularite,, wollastonite
spinel , brookﬁte,and others.

Because entrance into the mine was impossible, investigations consisted: of
traverses along contacts on the property where possible and the ore dumps. At the
newer development, 1/2 mile north of the main mine, several hundred feet of the
adit was traversed as well as the ground in the immediate area. At no time during
the traverses was any radioactivity anomaly detected in the area. Check sampling,
of necessity, was confined to the ore dumps. The resultsv of the laboratory studies of

these samples are given in table 1.
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Orange Hill

Orange Hill (locality 6, fig. 1) is located on the east side of the Nabesna
River 12 miles south of the Nabesna airfield and 1/2 mfle below the foot of Nabesna
Glacier. It is elliptical in shape with its top abput 600 feet above the level of the
river. Access to Orange Hill is from Nabesna where the Nabesna River can be
crossed in a boat or on horseback if appropriate crossings of the rapidly shifting
channels of this glacial stream are selected carefully at stages of low water.

Development work done on the property includes adits, shafts, and open-cuts
as well as some diamond-drill work. Many of the shafts and adits are reported to
be caved. (See Van Alstine and Black, 1945.) High melt waters in the Nabesna
River at the time of the author’s visit made access to Orange Hill impossible. However,
an airborne radioactivity fraverse was flown over the mineralized area as well as over
larger gossans in the region. No significant radioactivity anomalies were detected.

The cldest rocks of the region are thick lava flows and greenstones of Permian
age. There is also a metamorphosed limestone of Permian age which is overlain and
underlain by hornfels. The core of Orange Hill is a quartz diorite of probable
Jurassic age. Dikes of alaskite intrude the quartz diorite as well as the sedimentary
rocks, and all of these rocks are intruded by dacite and andesite dikes. Veinlets of
quartz in the quartz diorite and silicic dikes contain pyrite, chalcopyrite, molybdenite,
tetrahedrite , sphalerite, magnetite, and gypsum. The limestone has metamorphic
deposits composed of magnetite, pyrrhotite, pyrite, chalcopyrite, sphalerite, and
molybdenite. This summary of the geology and mineralogy of Orange Hill is taken

from a detailed account by Van Alstine and Black (1945).
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Chisana district

Bonanza Creek

Bonanza Creek in the Chisana district (locality 7, fig. 1) is a south=flowing
creek in the Nutzotin Mountains emptying into Johnson Creek 7 miles east of the
settlement of Chisana. (See fig. 2.) In this region most of the mining has been
confined to placer-gold operations. At the time of the author's visit there were
three small placer mines in operation. However, some lode prospecting has been done
recently in several mineralized zones in the district, but at none of these prospects has
there been any extensive development work done other than a few open-cuts. One
prospect had two adits driven in on a mineralized zone many years ago, but these
have since caved.

Moffit (1943) gives an account of the geology of this region. Briefly, volcanic
and sedimentary rocks of Devonian and Permian age have been intruded by andesitic dikes
and sills and by a large mass of granodiorite of Mesozoic age.

Minerals occurring in the area include galena, molybdenite, cinnabar, pyrite,
copper; silver,and gold. There appears to be a definite structural control in the
formation of the mineralized zones in the district. The mineralized fissure veins all
have the same general trend with a strike of west to northwest and a northerly dip.

The fissures are probably the result of the stresses and strains developed during the
intrusion of the granodiorite into the Devonian and Permian rocks.

Investigations consisted of radioactivity traverses of the mineralized zones and
rock types occurring in the district as well as collecting supplementary check samples

from mineralized zones, outcrops,and stream gravels. Figure 2 shows the routes of the



5 G /
71 % <
7 -
\? > \
\-, \

’( ... .C hisana

Johnson | 142

Base and geology from U. S. Geol. Survey Bull. 933, plate 2

o i 2 3 "4 5 Miles

Scale

FIGURE 2.--GEOLOGIC SKETCH MAP OF THE CHISANA DISTRICT SHOWING SAMPLE LOCATIONS

EXPLANATION

SEDIMENTARY ROCKS

Unconsolidated materials

Gravel and sand

tuffaceous(?) sandstone; and sandy shale

Banded shale and argillite, arkosic sandstone,
conglomerate and limestone

Conglomerate; sandstone with shaly partings; 1(

IGNEOUS ROCKS

]

Granitic intrusives

N

Basaltic rocks

0  Rock sample
@ Concentrate
s Buildings
------ Radioactivity traverse

— — Trail

TERTIARY  QUATERNARY

TRAISSIC, CRETACEQUS

JURASSIC AND

MESOZOIC

PERMIAN

DEVONIAN

CRETACEOUS

03



21
radioactivity traverses and the location of the samples collected. The traverses conducted
in the district did not indicate any anomalous radiocactivity. The results of laboratory

studies made on samples collected in this district are listed in tables 2 and 3.
CONCLUSIONS

Results of radioactivity investigations conducted in the eastern Alaska Range
during the 1952 field season showed that no high~grade uranium deposits occur in
association with the metalliferous lodes previously deemed favorable (Wedow and others,
1951) for the occurrence of uranium ores. Only three of the samples collected contain
0.003 or more percent equivalent uranium, and the radioactivity of these samples is
due primarily to the accessory igneous rock minerals sphene and zircon.

Laboratory studies of the stream-gravel and placer concentrates indicated the
presence of some radioactive material in one sample. The radjoactivity of this sample,
also, is due to trace amounts of sphene and zircon.

Therefore, the results of the studies made in the field and upon the samples
collected indicate that there is little likelihood of finding high-grade uranium ores
at the sjtes and prospects investigated in 1952 in the eastern Alaska Range and reported
on herein. However, there are many other areas in the eastern Alaska Range which

have not been studied and in‘which private prospecting should be encouraged.
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Table 3.--Radioactivity data)/ on rock and ore samples collected in the Chisana district

Sample - f | Equ!wi:lent
ocation ample uranium
number Typs of semp (percent)
4511 Canyon in Johnson Creek Stained material in <0.001
fracture zone
4512 Big Eldorado Creek Granite country rock .001
4513 Big Eldorado Creek Sulfide float < ,001
4514 Canyon in Bonanza. Creek Mafic dike < .001
4516 On ridge 1 mile north of Sulfide vein < .001
Little Eldorado Creek
4517 On ridge 1 mile north of Float material < .001
Little Eldorado Creek
4518 On ridge 1 mile north of Wall rock < .001
Little Eldorado Creek
4519 Canyon on lower Bonanza Creek Sulfide vein 001
4520 Canyon on lower Bonanza Creek Sulfide vein .003
4521 Canyon on lower Bonanza Creek Sulfide vein < .001
4525 Right limit of Johnson Creek, Vein material < .001
1 mile west of Bonanza on
hillside
4526 Right limit of Johnson Creek, Vein material .001
1 mile west of Bonanza on
hillside
4527 Right limit of Johnson Creek, Vein material < .001
1 mile west of Bonanza on
hillside i
4528 Right limit of Johnson Creek, Wall rock .003
1 mile west of Bonanza on
hillside

1/ Equivalent-uranium analyses by J. J. Matzko and others, U. S. Geological
Survey laboratory, College, Alaska.
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CHAPTER B.--HOPE CREEK AND MILLER HOUSE-CIRCLE HOT SPRINGS AREAS
By Walter S. West and John J. ‘Matzko
INTRODUCTION

The Hope Creek and Miller House-Circle Hot Springs areas, Circle quadrangle,
Alaska, were investigated for the occurrence of uranium deposits by the U. S. Geological
Survey in 1952,

The Hope Creek area is located approximately 55 miles northeast of Fairbanks,
Alaska, and about 10 miles north of the Steese Highway (fig. 1). The area constitutes
the headwaters sources of Hope, American, Champion, Little Champion, Nome, and
Sourdough Creeks. The nearest accessible point to Hope Creek is 5 miles norfh-of
mile-post 67 on the Steese Highway. This point lies at the termination of a tractor trail
along Sourdough Creek which will accomodate jeeps and trucks. (See fig. 3.)

The Miller House-Circle Hot Springs area is about 100 miles east-northeast of
Fairbanks, Alaska (fig. 1), and is drained by Mammoth, Independence, Bedrock, Boulder,
Deadwood, Holdem, Ketchem, Hot Springs, Portage, and Half Dollar Creeks. Part
of the area is accessible from the Steese Highway by roads and trails up Mammoth,
independence, Boulder, Deadwood, Ketchem, Portage, and Half Dollar Creeks. An
airfield at Circle Hot Springs will accommodate small planes. (See fig. 4.)

Fluorite, suggestive of the possibility of the presence of associated uranium
minerals, has been reported in the Hope Creek area (Pr‘iqdle,, 1910). Uraniferous
fluorite and several other uranium-bearing minerals were found in the Miller House-

-

Circle Hot Springs area in 1949 by 'White and Tolbert (Wedow, White, and others, 1954).
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These areas were examined for the possibilities of lode concentrations of uranium
during the summer of 1952 by Walter S. West, geologist, and George M. Haselton,
geologic field assistant. Part of the work in the Miller House=Circle Hot Springs area
was done by John J. Matzko, geologist, and Fred Freitag, field assistant.

Field work in the Hope Creek area consisted of radioactivity traversing on foot
with standard portable survey meters equipped with interchangeable beta-gamma and gamma
probes, and of the collection of rock and mineral samples. Helicopter support for part
of the work was furnished by the Topographic Division of the U. S. Geological Survey.

The examination of the Miller House-Circle Hot Springs area was accomplished
by both foot and car-borne radioactivity traverses, and by the collection of rock,
mineral , placer, and water samples. The equipment used for measuring radioactivity
is the same as that described in Chapter A, page 7.

The equivalent-uranium analyses and mineralogic determinations were made at
the Geological Survey's laboratories at College, Alaska, and Washington, D. C.

This work was done on behalf of the Division of Raw Materials of the U. S.

Atomic Energy Commission.
AREAS INVESTIGATED

Hope Creek area

The geology of the Hope Creek area has been described by Prindle (1910, 1913)
and Mertie (1937).
The bedrock in the area consists of the Birch Creek schist of pre~Cambrian age

intruded by granitic rocks and dikes of Mesozoic(?) age (fig. 3).
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Erosion has exposed granite at two localities within the area; one small exposure
consisting entirely of granite talus near the headwaters of Sourdough Creek; the other,
a larger mass of granite, forming pinnacles and talus on the tops and sides of the high
ridges, at the headwaters of prep American, Champion, Little Champion, and Nome
Creeks. The granite at both localities is a biotite~tourmaline variety. The texture of
the granite ranges from medium-grajned equigranular to coarse-grained porphyritic.
The accessory minerals include zircon, sphene, garnet, and pyrrhotite. Quartz and
quartz-tourmaline veins occur in the granite. Granitic and aplitic dikes ranging from
slightly less than one inch to six feet in width are of rather common occurrence in the
granite .

The Birch Creek formation consists mostly of quartz-mica schist in the Hope Creek
area. The occurrence of quartz-pyrite~fluorite veins in the schist adjoining the granite
has been reported (Prindle, 1910; Mertie, 1937) but was not confirmed during the 1952
investigation. Pyrite was observed at several places along the granite-schist contact.

Radioactivity traverses in the Hope Creek area indicated that the granite bedrock
and granite talus were more radioactive than the adjacent schist bedrock and schist talus.
For this reason sampling was confined to the granitic rock localities. Sample locations
are shown on figure 3. Equivalent-uranium analyses of unconcentrated crushed rock
samples from the Hope Creek area are given in table 4.

Laboratory studies revealed that most of the radioactivity was confined to the
minerals present in the heavy-mineral fractions (those greater than 3.3 sp. gr.) of the
samples. The mineralogy of the heavy-mineral fractions of selected samples is given in

table 5.
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Table 4.--Equivalent-uranium analyses!/ of samples, Hope Creek area, Alaska

Sample Location Typeaof E:r:i:iﬂ;m
number material (percent )
4470 Headwater of Sourdough Creek granite talus' 0.003
4471 Divide between the north headwater granite bedrock .004
fork of Hope Creek and the south
headwater fork of American Creek
4472 e ~=do-===mmmmm e granite bedrock .003
4473 mmmmemmemeea do==-=-===mmmmmm e granite bedrock .004
4474 Ridge between the south and middle granite talus 055
headwater forks of American Creek
4475 —  —mmmmmmmmeee do---—=====m e granitic dike .003
4476 ~  mmemmmmeeeee do=-=mm=mmmm e quartz veins .002
4477 Left limit, north fork of Hope Creek granite bedrock .004
4478 Granite-schist contact between the granite and schist .002
middle and north headwater forks talus
of American Creek
4479 Divide between American and Champion granite bedrock 003
Creeks
4480 Divide between the middle and north aplitic dike .002
headwater forks of American Creek ' :
4481 = —mmmmmmmeeee do-——=-=mmmm e granitic dike .003
4482 Left limit, north fork of American granitic dike .004
Creek
4483 Granite-schist contact at the head of granitic talus .001
the north fork of American Creek ,
4484 Saddle on divide between the north granite bedrock .003
headwater fork of Hope Creek and
Nome Creek
4485 Divide between the south headwater granitic dike .004
fork of Hope Creek and Nome Creek talus
4486 Headwaters of Sourdough Creek granite talus .003
4487 Headwaters of American Creek quartz-tourmaline .002
vein
4488 - e granite bedrock .003
4489 mmmmmmmemeee do---===mmmm e granite talus .001
4490 —-mmmmmmmeee do----=====mmmmm granite bedrock .003
4491 Headwaters of the north fork of Hope granite bedrock .003
Creek

1/ By Jjohn J. Matzke and others, UJ. S. Geological Survey
laboratory, College, Alaska.
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Table 5. -—Mineralogyl/ of heavy-mineral fractions (those greater than 3.3 specific
gravity) of selected samples from the Hope Creek area, Alaska

Minerals Estimated volume percent of minerals present in samples

4470 4471 4473 4474 AA77 4478 4482 4483 4486 4487
i

Allanite(?) e — ——— - 9 s s st S i -
Anatase s v hE R e e S S .
Apatite -— _— e/ - - o - tr s i
Biotite -~ 2 . — 10 2 23 - G 8
Diopside -- tr - - fr - - O i i
Epidote 2 — - - s . b S 7 b
Fluorite - - 1 A o il - br
Galerna - tr —— e _— - _— - .
Garnet 1 - - e o tr - 1 s
Goethite - - 10 X - - - 25 - 5%
Hematite 10 - - X — - - 16 15 tr
Hornblende 9 -- - X - o g - T2 B
{Iimenite - 3 i - .- i 4 - Tk
Limonite 1 - -- -_— - 21 - 11 tr b
Malachite -- - i s - - tr s EAS
Molybdenite - tr —_— U, o - _— - _—
Muscovite - m—— tr = — e e s et tr
Pyrite “tr tr —— - - - - tr tr e
Pyrrhotite 50 40 1 -- 20 20 50 16 45 50
Rutile — - 80 oy s - o, e i~
Scheelite tr - - am  den - . L s
Sphene 15 1 - - -- - 2 .. 20 -
Stibnite 1 - - _— - 1 _— wgw s i
Topaz = 50 -- - 60 25 12 tr - -
Tourmai ine 1 — tr X s 30 11 25 -~ 40
Zircon 10 4 7 X 1 te 2 - fr 2

1/ by W. S. West and J. J. Matzko
2/ tr - trace
3/ X indicates presence of mmeral in sample, amount not determined
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Sample 4474, containing 0.055 percent equivalent uranium, was the most radioactive

sample collected in the Hope Creek area. The rock occurs as float in a small saddle between
two large granite pinnacles on the high divide between the m;‘ﬁdvdle and south headwater
forks of American Creek (fig. 3). The granite fleat rock in this sample contains such
an intricate network of hematite-goethite veinlets that it appears to be brecciated.
No uranium-bearing minerals could be identified. An alpha plate made of the sample
indicates that the radioactivity is pgrobably due to a radioactive element or elements
occurring as impurities in the goethite or in very minute discrete minerals mixed with
the goethite but which are not discernible under the petrographic microscope. Zircon
probably contributes a small amount of radioactivity to the sample.

The radioactivity of the remainder of the Hope Creek area samples is attributed
to the presence of zircon, sphene, hematite, ond allanite(?). In addition to these
minerals, fluorite, topaz, limonite, apatite, garnet, scheelite, and malachite may
contain trace amounts of uranfum as on impurity as is the case in the Miller House-Circle
Hot Springs area. However, none of the minerals from the Hope Creek area samples
have been subjected to flucrimetric tests for uranium -

Niobium and tantalum have been detected spectroscopically in trace amounts in
the heavy-mineral fraction of sample 4473 (fig. 3) and may be present in the rutile

which constitutes an estimated 80 percent of this fraction of the sample (table 5).

Miller House-Circle Hot Springs area

The geology of the Miller House-Circle Hot Springs area has been described By

Johnson (1910}, Prindle (1913a), and Mertie (1937, 1938).
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Bedrock in the area includes metamorphic and igneous rocks consisting of Birch
Creek schist of pre~Cambrian age intruded by a granite stock and dikes of Mesozoic(?)
age (fig. 4)..

The exposed part of the igneous stock is composed principally of coarse-grained
gronular to porphyritic biotite granite. The common accessory minerals are zircon,
sphene, allanite, garnet, scheelite, and pyrrhotite. The granite stock has a greater
areal extent than has been shown on any previous geologic map of the region (Prindle,
1913a, pl. 2; Mertie, 1938, pl. 1).

The Birch Creek schist is mainly of the mica and quartz-mica varieties. Feldspathic,
carbonaceous, and chloritic schists are also present in the area. Granitic and aplitic
dikes, genetically related to the gronite stock, occur in the granite and adjoining
schist. The dikes range in width from a few inches to two feet .

Numerous quartz veins, ranging from a fraction of an inch to several feet in width,
oceur in the schist and to o lesser extent in the granite. Most of the veins show no
signs of mineralization. However, pyrite, arsenopyrite, galena, wolframite, and gold
have been found in a few of these veins.

Stream and bench gravels in the valleys of Porcupine, Bonanza, Miller, Mastodon,
independence, Mammoth, Crooked, Boulder, Deadwood, Switch, Ketchem, Portage, and
Half Dollar Creeks and the North Fork of Harrison Creek have been mined for placer gold.

During 1952 the only active mining in the area was on independence, Mastodon, Crooked,
Dgudwood, and Portage Creeks.

Foot and car-borne radioactivity traversing in the Miller House-Circle Hot Springs

area disclosed that the granite localities are more radioactive than those composed of

schist. This conclusion was borne out by the results of radioactivity studies of the samples
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collected in the area. The sample locations are shown on figure 4. Equivalent-
uranium analyses of representative samples are given in table 6; with the exception
of placer samples, the analyses listed in table 6 were made on unconcentrated crushed
rock and vein material .

As shown in table 6, the equivalent-uranium content ranges from 0.001 to
0.005 percent for the granite samples, 0.002 to 0.004 percent for the dike-rock samples,
0.001 to 0.002 for the schist samples, and 0.001 to 0.0} percent for the placer samples.
The equivalent-uranium content averages 0.004 percent for the granite samples and
0.003 percent for the dike-rock samples.

A limited number of water samples were taken for experimentation in the use
of a water-sampling technique to locate lode concentrations of uranium in an area
where radicactivity traversing and rock sampling were of no avail because of the wide~-
spread cover of disintegrated bedrock, alluvium, and vegetation. The analyses are
shown in table 7.

Table 7 shows that sample 52AMz 15 from Portage Creek contains a relatively
high uranium content compared to the average urenium content of fresh waters which
is 11078 percent (irving May, personal communication) and the average uranium
content of sea waters which s 3x10~/ percent (Nokanishi, 1951; and Pietsch and
Grimaldi, 1952). This may indicate the desirability of using a more de'tctiled water
sampling technique in this and other areas where large e*pcnses of ground cover
effectively shield any possible radiation comjng from the underlying rocks.

Radioactivity and mineralogic examinations of the rock, mineral, and placer

samples indicate that most of the radicactive minerals are present in the heavy-mineral
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Table 6.--Equivalent-uranium analyse I/ of samples, Miller House-Circle Hot Springs

area, Alaska

Sample Lacation Type Equiyalent
number of uranium
material (percent)
4696 Independence Creek --==-===s=me-o placer 0.001
4699 Mammoth Creek, right limit-~====-- granite talus .004
4698 mmememmeeee- do-===m-mmm e dike talus .003
4697 mmmmmmm—mm e do e e e e granite talus .005
4722 Divide between Mammoth and Bedrock granite talus .005
Creeks
4721 mmemmmmeeeee do=-====m=mmmmmm e granite talus .004
4720 Bedrock Creek, left limit -—--=----—- granite bedrock .005
4719 mmmememeeeee do-====mmmmmm e granite bedrock .005
4718 mmmmmmemmeee do===-===mmmm e granite bedrock .005
4717 ——————————— do======mmmm e - vein in granite .003
4716 mmmmmememeee do---=-====mmmoee -— granite bedrock .004
4715 mmeemmemeee- do-~=====—mmm e dike talus 001
4714 e do----==——ommmm e granite bedrock .004
4676 Boulder Creek, left limit---------—- granite bedrock .004
4705 mmmemmemeeee do-====mmmmm e granite bedrock .004
4704 oo do-==m=mmmmmm e granite talus .003
4702 e do=m===mmmm e granite bedrock .003
4701 mmmemm—emeeee dom====mmmm e granite bedrock .004
4706 Boulder Creek, stream bed ----=---- granitic dike .004
4709 e do---=-=—=mmm e mm e granite boulder .005
4590 Deadwood Creek, 1.5 mi.below schist bedrock < .001
Switch Creek
4690 Deadwgod Creek, 0.5 mi.below Switch weathered dike 003
4691 -P-rf—“——do —————————————————— granite bedrock .005
4692 —mmmmmmmeee- dom===m=mmmm e granite bedrock .003
4693 - —=m=—=to==mmmmmmmm e granite bedrock .004
4689 Deaiwkood Creek, 0.25 mi.below Switch vein in granite .005
Cr
4591 D(ce:adwl?od Creek, 0.4 mi.below Discovery schist bedrock ¢ -001
ree :
4587 Discovery Creek, trib. to Deadwood Cr. granite talus .004
4588 —mmmmeee- et i e iipgas ] granite talus -001
4589 mmmmmmeemee- do---=m-m—mmem— e granite talus .005
4600 W —mmmmmmmeeee do---=m=mmmmm e placer .005
4596 Deadwood Creek, 0.5 mi.upstream from schist bedrock .002
road end
4597 Deadwood Creek, 1 mi.upstream from schist bedrock 001
road end
4599 Deadwood Creek, west trib, below schist bedrock .001
25 Pup
4598 Deadwood Creek, schist bedrock & .001

road epd

2 mi.upstream from

See footnote at end of table.
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Table 6.--Equivalent-uranium analyses]/ of samples, Miller House-Circle Hot Springs
area, Alasko--Continued

Type Equivalent

Sample Location of uranium
number material (percent)
4677 Portage Creek, Carstens' mining granite bedrock 0.005

operation
4678 mmmmmmeemeee do-—----mmmm e mafic dike .002
4679 mmmmmmmmeeee do---==-mmmmm e placer .01
4680 mmmmmmemmeee do-—-==—=mmm e tin-iron nuggets < .001
4688 Portage Creek, left limita—-=-m=e=--- granite bedrock .003
4687 e do---==-=mmmmmmm e granite talus .003
4595 Divide between Portage and Half granite talus .002

Dollar Creeks
4685 Half Dollar Creek, right limit ----- granite bedrock .003
4683 mmmmmmmmeeee do-=-====mmm e granitic dike .003
4681 m——————————— do--===—=—mm e granite bedrock .002
4592 —————————— do-=————mmmmm e aplite dike .003

1/ By J. J. Matzko and others at the Geological Survey laboratory,
College, Alaska
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Table 7,~-Ana!ysesl/ of water samples, Miller House~Circle Hot Springs area, Alaska

Sample : Uranium Uranium
number LagaFion (percent) (ppb)
52AMz 5 Discovery Creek=-= - 0.33x 107 0.33
52AMz 6  Switch Creek, tributary to Deadwood 42 x 107 .42
Creek
52AMz 10 Deadwood Creek=-====-=---=-= 1.56 x 107 1.56
52AMz 11 =====- do--==~- ammm-m  2.01x 1077 2.01
52AMz 12 Ketchem Creek====m=mmmmmmmsmmm== 1,11 x 1077 1.1
52AMz 13 Holdem Creek, tributary to Ketchem 1.74 x 1077 1.74
Creek
52AMz 14  Hot Springs Creek=~==c=mmmmmmem—=- 1.44 x 1077 1.44
52AMz 15  Portage Creek2/ ==mmmmmmmmmmmmeem- 40.2 x 107 40.2

1/ By lvan Barlow, U. S. Geological Survey laboratory, Washington, D. C.,
September, 1952

2/ Original sample contained much clay=size material in suspension
because of dluicing operation upstream from sample site; therefore,
uranium content may be high because all solids may not have been
removed in subsequent decanting to obtain clear sample, or because
more uranium was taken into solution during the period of sluicing
when more solid material than normal was in suspension and subject
to corrosion. Another factor may be that some additional uranium was
taken into solution from the suspended solids when the sample was
acidified prior to decanting.
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fractions (those greater than 3.3 specific gravity) of these samples. The minerals found
in the heavy-mineral fractions of selected samples are listed in table 8.

Mineralogic studies of the samples revealed that fluorite, which was previously
reported in the granite bedrock only on Deadwood Creek, also occurs in vugs of
granitic rock on Portage and Boulder Creeks.

Fluorimetric tests proved that fluorite, limonite, malachite, zircon, sphene,
topaz, allanite, garnet, uranothorianite, and scheelite contained in some of the
Miller House-Circle Hot Springs samples were uraniferous. Other minerals listed in
table 8, such as hematite, goethite, monazite, xenotime, pyrochlore-microlite, and
some of the sulfides, may contain impurities or intergrowths of uranium but none have
yet been subjected to fluorimetric examinations. The biotite in many of the samples
contains pleochroic halos. The distribution of the uranium=-bearing minerals in samples
from the area is summarized in table 9.

in addition to the minerals listed in tables 8 and 9, a non-fluorescent, yellow-
green, uranium mineral was found in granite bedrock, sample 4677 (fig. 4), from
H. C. Carstens' gold-mining operation on Portage Creek. The mineral could not be
identified because an insufficient quantity was available for X~-ray determination.
Practi cally all of the biotite in this sample contains pleochroic halos. The ilmenite
contains trace amounts of niobium .

The only occurrence of uranothorianite, the mast important uranium-bearing
mineral found in the area, was in sample 4679, a sluice-box concentrate also from
Carstens' mining operation on Portage Creek. The uranothorianite occurs as very
small, black cubes, principally in the minus 100~ plus 200— mesh size froction of |

the placer concentrate. This fraction of the sample contains 0.091 percent
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Table 8.--Mineralogy !/ of the heavy-mineral fractions of selected samples from the
Miller House-Circle Hot Springs area, Alaska

Minerals Estimated volume percent of minerals present jn samples
4696 4697 4718 4701 4709 4691 4689 4600 4596 4_]7 4679 4685 4683

:Al lanite trz/ 3 -- 45 50 . m a tr 25 20
Amphibole - 11 - - - — = - e —_—
Anatase - - - - 10 -- _— mm e aa ——
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Azurite —_— tr  -—- - o ke wepe L B T A .

Biotite — 224 25 15 1 == - - 10 tr tr --

Bismuthinite -- e T i i
Cassiterite ¢ JRN PR SRS U T .. R —
Cerussite - e T I
Chalcopyrite - B " "™ I " S UL
Chlorite -— tr == 15 tr 2 == == -= 7 ftr -- tr
Diopside tr e I I . -
Epidote - U — e P R S 1 3
Fluorite -- -— —= % I e o waw
galena tr o e . e e Y e e gk md el s e

arnet 40 4 1 == == - 6 -~ 1 10 2 6
Goethite - e o wem s B0 BB em ome  mecomes wE g

Gold tr e £ ) -— -
Hematite -= 9 -=  tr -- == 40 1 3 2 5 15 —
imenite 12 -~ 10 == -- 5 22 5 75 60 50 -- -
Jamesonite — i I o L T | A
Leucoxene -- e L T
Limonite 4 - ==t - = - 3 -- tr — - 10
Magnetite 30 e T | SRS T s T
Malachite - tr tr e
Molybdenite -- L e
Monazite -- == 10 = = e= e= —= - 4 tr —-_— -
Muscovite 2 - == == = == == == 10 - #r - fr
Pyrite 2 1 -  tr -~ 1 1 - 4 1 1 2 .1
Pyrochlore-

microlite - e R 1 -— -
Pyrrhota’re - 50 35 7 30 tr == = == == -= 40 55

ornmmg‘3

mmera s 9/ - — e e wae e M e mw e e (e
Rutile 1 =k mm mm mm § ome mm 4 em e ee e
Scheelite 2 tr tr - == == == fr == fr 1 #r tr
Schist fragments 3 e I R B R T
Sphalerite -- e 1 - - -~
Sphene — —— == == fr 2 == == == == 1 ==
Spinel - - == == em em - 2. - = 1 = ==
Topaz e 20 § == mm e oee ee em L es s
Tourmaline tr e 2 - - 1 - -
Uranothorianite =—— == ==  —= o o s —_— == == fr -— -
Wolframite 1 —— == == em mm em ff == == § e -
Xerfotime tr e e e
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1/ by W. S. West and J. J. Matzko
2/ tr - trace
3/ mostly quartz and feldspar
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Table 9.--Uranium-bearing minerals in samples from the Miller House-Circle Hot

Springs area, Alaska

Uranium-bearing minerals P
e
o
Locality and © g ) '%
t of | b o o e £ = & =
ype of sample T £ £ T E § s g N B 8
2 3 8 & g T £ £ 2 85 £
T < T O 3 = & & & 5 N
independence Cregk:
Placer------ X - = X X - X - - - X
Mammoth Creek:
Granite=-~-- X - = X - X X - X - -
Bedrock Creek:
Granite~==-= - - - X - X X - X - X
Boulder Creek;
Gronite==—-- X - X X X - - X = - X
Deadwood Creek;
Granite~——-- x1/ - - ¥ - - X
Placer2/-—-- S X . 5
Discovery Creek:
Placer—-———- - - - X = = X G - X
Ketchem Creek:
Placer2/---- X L - = X X X - -
Hot Springs Cre/gks
Placers/ ———- X i % K = e
Portage Creek:
Granite-==== - X X X A - - X
Placer——-—-= X - - X - - X X X X X
Half Dollar Creeks
Granite----~ X - - X X - X X - - X

1/ Mineral present in sample collected by White and Tolbert in 1949

2/ Samples collected by White and Tolbert in 1949
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equivalent uranium. The uranothorignite appears to be responsible for most of the
radioactivity of the sample. An assay made on part of this sluice-box concentrate at
the Assay Office of the Territorial Department of Mines, Fairbanks, Alaska, gave
4,65 percent tungsten trioxide (WO3)O Most of the tungsten is in the form of
wolframite with only minor amounts of scheelite.

Although no quantitative analyses for uranium and thorium were made on the
samples from the Miller House-Circle Hot Springs area, mineralogic studies indicate
that most of the radicactivity of these samples is apparently due to uranium rather than

thorium.

CONCLUSIONS

No lode or placer deposits in the Hope Creek and Miller House-Circle Hot
Springs areas were found to contain sufficient quantities of uranium-bearing
minerals to be of commercial value.

A wide variety of radioactive minerals were found to occur in granite. Certain
uranium-bearing minerals in the Miller Hpuse-Circle Hot Springs area, which are also
believed to contain uranium in the Hope Creek area, appear to be primary accessory
minerals in the granite. Other minerals, like fluorite, topaz, and several metallic
sulfides in both areas, and cassiterite and wolframite in the Miller,House-Circle Hot
Springs area, were probably formed as a result of pneumatolytic action after the
crystallization of the magma or during the late stages of crystallization. As some of
the minerals in the latter group are known to be uranium-bearing, uranium, in part,
seems to have‘béen} introduced by hydrothermal solutions during the process of

pneumatolysis.
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On the basis of present information the Hope Creek area does not appear to
be favorable for the occurrence of high-grade uranium ores. [t should be pointed out,
however, that the wosk done in 1952 consisted only of a brief reconnaissance,
primarily to locate and test reported fluorite occurrences. Prospectors searching the
area for other metals should keep in mind the possible association of uranium with
mineralized zones comrtaining hematite of hydrothermal origin, with minerals containing
silver, cobalt, nickel, bismuth, and fluorine, and to a lesser extent wijth lode depoé‘its
contaiming‘copperp tin, lead, molybdenum, and gold.

The investigation conducted by the Geological Survey in 1949 (Wedow, White,
and others, 1954) and in 1952 (this report) show that there is little hope of discovering
commercial concentrations of uranium in the Miller House-Circ!e Hot Springs area by
established methods of radicactivity traversing with portable survey meters, primarily
because of the widespread cover of vegetation, soil, and disintegrated bedrock. On
the other hand, this area, particularly the watershed of Portage Creek, cannot be
ruled as unfavorable for the occurrence of uranium in lode deposits because of the
relatively high uranium content of water and the presence of uranothorianite in
concentrates from Portage Creek. (See tables 7 and 8.) Prospectors interested in the
uranium possibilitiés of the Miller House-Circle Hot Springs area will probably find
that geochemical methods of prospecting, such as water, soil , and vegetation sampling,
would be the best techniques to use in the search for uraniferous lodes in the area. Also,
the testing of heavy-mineral concentrates from gravels, slope wash, and disintegrated
bedrock for radioactivity, in a fashion similar to that used by West (1953) in the Darby
Mountains of the Seward Peninsula, would aid considerably in localizing the occurrence

of the uranothorianite on Portage Creek.
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CHAPTER C.--KOYUKUK-CHANDALAR REGION

By Arthur E. Nelson
INTRODUCTION

The presence of radicactive materials is known in two localities in the
Koyukuk-Chandalar region (Wedow and others, 1951; White, 1952). Accordingly,
radioactivity reconnaissance investigations were undertaken in the Chandalar mining
district and at the Gold Bench mining area (fig. 1). Airborne radioactivity traverses
were conducted over a part of the region while flying the party into the region and
returning them to Fairbanks.

Radioactivity traverses and outcrop tests were made in and around the mines
and prospects, mineralized zones, and the country rock at the two localities, and
samples were collected for equivalent-uranium determinations and mineralogic studies.
Stream gravels were sampled to determine if radioactive minerals are being liberated
from the bedrock of areas drained by the streams.

A standard portable survey meter was modified to accept interchangeable
6-inch beta-gamma and 2= by 20-inch gamma probes; these respective probes were used
for individual outcrop tests and normal ground traverses. For airborne traverses a
standard survey meter coupled with six 2« by 40-inch gomma probes, connected in
parallel, was mounted in a light aircraft (Wedow, 1951).

The field work in this area was conducted in late August 1952, by Arthur E.
Nelson, geologist, and Richard S. Smith, geologic field assistant. This work was

dope on behalf of the Division of Raw Materials of the U. S. Atomic Energy Commission.
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GEOLOGY

The Koyukuk-Chandalar region (fig. 1) lies in the southern foothills of the
Endicott Mountains which are a part of the Brooks Range. The region is drained by
the south-flowing Koyukuk River on the west and the Chandalar River on the east, both
of which empty into the Yukon River. To the south the area is bounded by the Koyukuk
flats and the Hodzana highlands; to the north, by the crest of the Endicott Mountains.

Maddren (1913) gives an account of the geology of the Koyukuk-Chandalar
region, and Mertie (1925) gives a detailed account of the Chandalpr mining district;
hence, only a summary of the main geologic features is presented herein.

The rocks of the region consist of a series of sedimentary strata'which have been
folded and faulted and range from pre-Cambrian or pre-Ordovician to Cretaceous in
age and igneous rocks of Paleozoic and Mesozoic age. Generally, the oldest
sedimentary rocks occur in the southernmost extremities of the district and are overlain
by successively younger sedimentary beds to the north.

The southernmost belt of sedimentary rocks, consisting chiefly of quartzite and
quartzitic schist of pre~Cambrian or pre-Ordovician age, is folded along a general
east-west axis and has a northerly dip. Overlying the quartzite and quartzitic schist
is a sedimentary sequence of Paleozoic age now metamorphosed to schist and phyllite .
These latter rocks have the greatest areal distribution in the region and have the same
general attitude as the underlying quartzite and quartzitic schist. Silurian limestone
overlies the metamorphic. rocks of Paleozoic age and is in turn overlain by Devonian
and Mississippian slates, sandstones, and limestones. In the southern part of the

district Cretaceous conglomerates, sandstones, and shales lie unconformably on the
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older rocks. The igneous rocks in the region consist of late Silurian or early Devonian
granitic gneiss and a gramodiorite of possible Mesozoic age. Greenstones of upper
Paleozoic age occur as dikes, sills, and flows and are associated with all rocks of

Paleozoic and pre-Paleozoic(?) age.

AREAS INVESTIGATED

No significant radioactivity anomalies were noted during any of the airborne
traverses conducted in the Koyukuk-Chandalar region. The airborne traverses were
made over many mineralized zones located in and around granitic masses which were
not easily accessible otherwise. The majority of these areas are located in the region
drained by the North Fork of the Koyukuk River. In general that area drained by the
South Fork of the Koyukuk River has a heavy cover of overburden, and it was impossible

to get effective radioactivity coverage; thus, little traversing was done there.

Chandalar mining district

The Chandalar mining district (fig. 5) is located about 6 miles east-northeast
of the head of Lake Chandalar and comprises an area of about 100 square miles.
Prospecting for placer- and lode~gold deposits has been carried on intermittently in
this district since the turn of the century. Placer mines have been located on four:creeks
in the district, including Little Squaw, Big Squaw, and Tobin Creeks. Development
work on numerous quartz veins in the district consists of adits, shafts, and open-cuts,
most of which are now inaccessible. Hence, all that can be seen of the geological

relationships is at the surface outcrops.
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Mining activity in recent years has been somewhat limited; in 1952 only #’ive
men were engaged in either prospecting or mining operations. One man was doing
some prospecting on a very limited scale, and two men were developing a quartz
vein on the divide between Big and Little Squaw Creeks. Sluicing at a small placer
mine on Tobin Creek and at another on Big Creek, each a one-man operation, was
considerably hampered because of a limited water supply .

Sedimentary and igneous rocks of Paleozoic age were the only formations seen
in the district besides the unconsolidated stream and glacial deposits. The sedimentary
rocks are primarily mica schist with minor amounts of chlorite schist. The schist is
cut by greenstone dikes and locally by small bodies of granitic gneiss. Numerous gold-
bearing quartz veins occur in the schist and are apparently confined to four main zones,
all ’of which have a westerly trend, but some dip to the north and others to the south.
Locally minor veins are subsidiary to the more persistent ones. These subsidiary veins
have different trends which are probably the result of local stresses superimposed upon
regional structure.

Radioactivity trave’rses were made across and along mineralized zones, ore
dumps, and adits; specific outcrop tests were made and a general traverse conducted in
the main drainage systems of the district. At no point along any of the traverses was
a significant anomaly noted. Samples were collected from these areas for further
study in the laboratory . The results of laboratory studies of the samples are summarized
in tables 10 and 11.

Laboratory studies found traces of monazite, zircon, and uranothorianite in
certain stream samples collected during the summer field season of 1952, as indicated

in table 10. A few grains of pyrite and galena and one grain of molybdenite were
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Table 10.~=Radiooctivity 1/ of stream and placer concentrate samples from the Koyukuk=Chandalar region, Alutka

Sample : Type eUZ/ eU eU (percent) of ;
number Location of |(percent)| (percent) Magnetic fractions of i, H R°:d'°°°|’? e
Lf“""P'e . H.¥]0.1 U“‘PF)A amp {0.5 amp {0.7 amp |1.0 amp }1.6 amps |1.6 amps i acks
mag. {non=-mag.
4632 Tobin Creek istream 1€0.001 |0.01 Xi/ X 0.10 Monazite in trace
(mona~- amounts
zite)
4635 Little Squaw Creek stream [< .001 ,002 X ¥ 0.005 Monazite = only
(monp- a few grains
zite)
4637 East fork of Big Squaw |  ftream |€.001 }<.001 X
Creek
4638 Middle fork, Big Squaw ktream | .001 ,018 X X 3.2 X | Uranothorianite in
Creek (mona= (urano- {zircon) | trace cmounts
zite) thorian= with a few grains
ite) of monazite and
zircon
4639 West fork, Big Squaw ktream | £ .001 .003 X
Creek
§ 4640 Unnamed strepm west of  ptream € 001 .005 X X
Big Squaw Creek
4641 Gold Bench, South Fork of Lfream <€ .00] .015 X X X , =05 X 0.08 Sphere, zircon,
the Koyukuk River gs;?:;ene (zircon) | and thorite(?) in
thor= trace amounts
. Fte{?),

4642 | ~=cccene- N Y —— Fp|°ce,— 18 X Uranothorianite
with trace
amounts of spheng
zircon, ond
monazite

1/ equivalent=uranium analyses and mineral identifications by J. j. Matzko and A. E. Neison

2/ percent equivalent uranium
3/ mineral fraction heavier than methylere iodide (sp. gr. 3,3)

E/ indicates that magnetic fraction contains 'ess than 0.003 percent, equivalegnt uranium
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Table Ho-—Radioactivity.]_/::f rock and ore samples from the Koyukuk-Chandalar region,

Alaska

Type Equivalent
Sample Location of - uranium
number
sample (percent)
4631 Mine at the head of Tobin Creek ore dump €0.001
4633 Valley of upper Tobin Creek igneous float .001
4634 Mine on divide between Big Creek vein < ,001
and Little Squaw Creek
4636 Mine on divide between Little Squaw ore dump .001

and Big Squaw Creeks

at College, Alaska.

l/ Equivalent-uranium analyses made in Geological Survey laboratory
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found in the sample containing the uranothorianite. This suggests the possibﬂity of
sulfide minerals occurring im veins in the drainage basin of Big Squaw Creek which

may be the probable source of the uranothorianite .
Gold Bench

Gold Bench, a high—level deposit of stream gravels, is situated on the northwest
side of the South Fork of the Koyukuk River (fig. 1). Placer gold has been mined from
these gravels since ahout 1899, but no mines were being operated in 1952, The gold-
bearing gravels consist . mostly of schist fragments with varying amounts of quartz,
chert, and igneous rocks and overlie a thick sequence of wash deposits. The size of
the unconsolidated sediments (gravel and wash) ranges from coarse- to fine-grained.
The deposits are crudely stratified and rise to a height of about 200-300 feet on the
south side of the river. Little is known of the geology in the vicinity of Gold Bench,
and the actual source of the gravels is unknown at the present time. The following
minerals have been observed by White (1952, p. 11) in concentrates from Gold Bench:
magnetite, garnet, hematite, zircon, olivine, epidote, sphene, pyrite, scheelite,
galena, chalcopyrite, rutile, cinnabar, cassiterite, bismuthinite(?), and thorianite(?).

During the 1952 investigations, a radioactivity traverse of the entire mining
area of Gold Bench was made, the stream gravels sampled, and a placer concentrate
obtained. The traverse indicated no radioactivity of any significance above the normal
background count. Howevér, a placer concentrate obtained contains 0. 18 percent
equivalent uranium. The results of the laboratory studies on the radioactivity of the

samples are summarized in table 10.
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CONCLUSIONS

The results of radioactivity investigations in the Koyukuk=-Chandalar region
during the summer of 1952 showed that no high-grade radioactive deposits are associated
with certain metalliferous lode deposits in the Chandalar mining district which were
previously deemed favorable for the occurrence of uranium ores.

Trace am§unts of monazite have been found in samples from Little Squaw, Big
Squaw, and Tobin Creeks in the Chandalar mining district, but traverses in the area
did not locate the bedrock source of the monazite. However, Mertie (1925, p. 263)
has suggested the source of the monazite to be some highly acid granitic rock, possibly
of pegmatitic character. The results of investigations in the Chandalar mining district
indicate that there is little possibility of finding commercial quantities of monazite in
the stream gravels.

Traces of uranothorianite have been found in the stream gravels of the middle
fork of Big Squaw Creek in the Chandalar mining district. The valley of Big Squaw
Creek is about 5 miles long and approximately 1.5 miles from its mouth divides into
three branches; a west fork, a middle fork, and an east fork. Stream=-gravel samples
were taken from each fork, but only the sample from the middle fork contained
uranothorianite.

The traverses made in the district include one on a portion of the ridge at the
head of the valley of Big Squaw Creek; this traverse, however, detected no anomalous
radioactivity . Likewise, no prominent zones of oxidation or alteration were noted in
the valley of Big Squaw Creek to denote the presence of sulfide-bearing mineral
deposits that could be the source of the uranothorianite and the other metallic minerals

occurring in the placer concentrates. Nevertheless, it is highly probable that such a
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mineral deposit does exist but may not be very extensive as only trace amounts of the
metallic minerals were found. It is thought that these minerals were not deposited
by glacial action because the upper valley of Big Squaw Creek does not appear to
have been glaciated nor do the tops of the mountains at the head of Big Squaw Creek
seem to have been overrun by glaciers as has been pointed out by Mertie (1925).

Thus, the traces of uranothorianite and metallic sulfides in concentrates
from the placers of the valley of Big Squaw Creek suggest that this locality may be
favorable to prospect for a uraniferous lode deposit. It should be stressed, however,
that the discovery of the bedrock source of the uranothorianite at this locality would
not necessarily lead to commercial production of uraniferous ores. Spch items as size,
extent, and grade of a deposit, insofar as they can be determined by surficial
investigations, as well as the remoteness and, hence, accessibility of the district are
«all factors requiring much consideration and study prior to exploration and development .

Uraniferous thorianite has been noted in placer concentrates taken from Gold
Bench previous to 1952 (White, 1952, p. 8-12). A placer concenfrate obtained during
the summer of 1952 contains 0.18 percent equivalent uranium which is due primarily to
uranothorianite and, to a lesser extent, to monazite.

Maddren (1913, p. 106) in discussing the origin of the placer gold occurring at
Gold Bench, and hence, presumably, of the uranothorianite as well , suggests that the
mountains on the south side of the South Fork of the Koyukuk River are the probable
source area because the rocks there are known to contain gold. These mountains are
drained by tributaries of the South Fork and are formed in part of igneous rocks which
may have genetically associated metalliferous lode deposits that could be the source of

the radioactive and metallic minerals in the placers at Gold Bench. Very likely, a

reconnaissance consisting of the radioactivity testing of concentrates from the placer .
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gravels of minor creeks and tributaries and slope wash in the mountains south of the
South Fork could be used successfully to locate the source of the uranothorianite .
Such a reconnaissance technique is similar to that used in 1947 by West and Matzko
(Gault, Killeen, West, and others, 1953, p. 21-27) and in 1948 by West (1953) on
the eastern part of the Seward Peninsula, Alaska, where soil conditions and sampling
problems are similar in nature to those in the vicinity of the South Fork of the

Koyukuk River .
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CHAPTER D.--FORTYMILE DISTRICT

By John J. Matzko
INTRODUCTION

A sample of fresh fluorite ranging from colorless to blue, green, and purple
was received by the Territorial Department of Mines in the summer of 1952 from
Mr. George King, Boundary, Alaska. Later, in discussions with 'Mr. King, the
writer learned that the sample came from Mr. Geo\'tge Robinson of Jack Wade on
Wade Creek; also, that a Mr. McDonald, who was prospecting in the Fortymile
district, had uncovered some fluorite along the highway east of Chicken, Alaska
{figs. 1 and 6).

A party consisting of John J. Matzko, geologist, and Fred Freitag, field
assistant, investigated these occurrences during the latter part of August 1952,
This work was done on behalf of the Division of Raw Materials of the U. S. Atomic

Energy Commission.
AREAS |NVESTIGATED
Wade Creek

Wade Creek heads against Steel Dome and flows almost due southwest to join
Walker Fork. The bedrock in Wade Creek includes several varieties of schist and some
thin-bedded ferruginous limestones, all of which are o part of the Birch Creek schist of
pre-Cumfbr‘ﬁan age (Prindle, 1969; Mertie, 1938). Several smull bodfes of granitic rocks

intrude schist in the valley. A basaltic dike is reported to oteur near the head of the

creek (Prindle, 1909, p. 36).
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Mr. Robinson, who hoa given the fluorite sample to Mr. King for identification,
was working a small gold-placer deposit on Wade Creek. Robinson reported that he
had found the fluorite in a prospect pit which he had dug on a fourth left tributary
above the mouth of Wade Creek (fig. 6) and that the pit had since caved.

A concentrate of stream=-gravel (samp‘e 4626, fig. 6) from Wade Creek taken
below the mouth of the fluorite=bearing tributary has an equivalent uranium content

of 0.001 percent.
Walker Fork

Mr. George King reported to the writer that a Mr. McDonald prospecting in
the Fortymile district, Eagle quadrangle, had uncovered some fluorite along the
highway east of Chicken. The fluorite monument, which McDonald had set up to
mark the location, was found east of Chicken and about 2 miles west of the Walker
Fork bridge on the south side of the road (Fig. 6). ‘Only a few extra pieces of
weathered fluorfie besides those of the marker were found. A traverse made with
a Geiger counter did net locate any anomalous radicactivity .

A channel sample, 4627, taken across the zone of decomposed rock contains
0.003 percent equivalent uranfum as determined in the laboratory. Mineralogic
exomination of the sample indicates that goethite and hematite are the major
constituents; colorless fluorite constitutes about 5 percent of the sample; and fron=
stained mica, pyrite, and rutile occur in minor amounts.

Bedrock outcrops alongside the road west of the bridge across Walker Fork
and on either side of the sampled fiuorite zone consist of fresh-appearing granodioritie

rock. Details of the geology of the area have been discussed by Prindle (1909) and
Mertie (1938).
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CONCLUSIONS

Radioactive minerals occur only in trace amounts in the weathered fluorite
zone west of the Walker Fork bridge. The source of the fluorite, which occurs in
the gravels of a tributary of Wade Creek, was not determined, and no radioactive
minerals were found in a stream sample concentrate taken below the mouth of the

tributary .
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