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ABSTRACT

Reconnaissance for radioactive deposits was con-
ducted in selected areas of eastern Alaska during 1852.
Examination of copper, silver, and molybdenum occur-
rences and of a reported nickel prospect in the Slana-
Nabespa and Chisana districts in the eastern Alaska
Range revealed a maximum radioactivity of about

0,008 percent equivalent uranium. No appreciable
radioactivity anomalies were indicated by aerial ‘and
foot traverses in the area.

Recommalssance 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 revealed a maximum of 0.065 per-
cent equivalen! uranium in a float fragment of ferrugi-
nous breccia in the Hope Creek area; analysis of sam-
ples obtained in the vicinity of the other fluorite occur-
rences showed a maximum of only 0. 005 percent equiv-
alent uranium,

No uraniferpus lodes were discovered {n the
Koyukuk-Chandalar region, nor was the source of the
monazite, previously reported in the plecer 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 dur-
ing a brief reconnaissance, but a placer concentrate
containing 0. 18 parcent equivalent uranium was obtained.
This concentrate is about 10 times more radicactive
than concentrates previously available from the area.

EASTERN ALASKA RANGE
By Arthur E. Nelson

An appralsal of uranium possibilities in Alaska
made in 1950~51 (Wedow and others, 1951) tndicated
that certain mineral deposits in several localities in the
eastern Alaska Range were favorable for the occurrence
of uranium ores. In the summer of 1952, seven locali-
ties (nos. 1-7, fig. 1) in the Slanag-Nabesna and Chisana
districts in the eastern Alaske Range were Investigated
for possible radicactive deposits on behalf of the Division
of Raw Materials of the U. 8. Atomic Energy Comrnis-
sion, The wotk was done by the wriler and
Richard 8. Smith, geologlc field aessistant. The
investigation consisted of redicactlvity traverses of
mines and prospects in and arocund minerallzed zones,
contacts, and aureoles. Specific outcrop tests were
made at various points along the traverses. Supplemen-
tal cheéck samples were collected for radicactivity anal-
ysis and mineralogic study. These included channel and
wall -rock samples of veins and mineralized zones, and
samples of ore duraps and various rock types. Concen-
trates were taken of certain stream gravels to determine
if radicactive minerals wers being released from the bed-
rock within the specific drainage basins. In eddition, an
airborne radioactivity traverse was made over the Orange
Hill area and other larger mineralized zones that were
otherwise inaccessible wilh the squipment aveilable,

Standard commercial portable survey meters adapt-
ed for 2 variety of probes were used to detect radio-
activity. Individual outcrop tests were made with a
6-inch beta-gamma probe; ground traverses were made
with the survey meter and & 2~ x 20~inch gamma probe
lashed to a packboard; and airborne traverses were made
with a probe consisting of six 2« x 40~{och gamma tubes,
connected in paralle)l, coupled to the survey meter, and
carried in light, fixed-wing aircraft. (See Wedow, 1851.)

Geologay

The Slana-Nabesna and Chisana districts lie in
that part of the sastern Alasks Range known as the Men-
tasta and Nutzotin Mountains (fig. 1). These mountains
merge near the Nabesna River, a northeastward flowing
glacial stream originating in the Wrangell Mountains to
the southwest. At Mentasta Pa3sg In the Mentasta Moun-
tains the Alaska Range trends southeastward toward the
international boundery. On the northeast the range is
bordered by the broad lowlands of the Tanana River and

to the sovthwest by the Copper River and the Wrangell

Mountains. The relief in this part of the Alaska Range
is rugged, the mountains having been intensely glaciat-
ed in Recent geologic time. At hlgher altiludes there

are numerous small glaciers.

The geology of the Nutzotin Mountains has been
discussed in detail by Moffit (1843). In summary, &
series of sedimentary beds, locally melamorphosed
and ranging in age from Devonian to Quaternary, form
a major part of the eastern Alasks Range, Shale, argil-
lite, sandstone, arkose, graywacke, and conglomerate
are the major bedrock types; minor amounts of l{mestone
also occur. These beds have besn folded and locally
faulted.

Igneous rock types are widely distributed through-
out the region and occur ag both flows and {ntrustves,
The flow types are present throughout most of the section
and in the main are represented by basalts end andesites.
Intrusive rocks of Paleozoic and Mesozoic age ranging
from gabbro to granite intrude all the rock types, the
intrusive rocks of Mesozole sge being more extensively
developed, Superimposed upon the consolidated sedi-
mentary and igneous rocks are a series of unconsolf-
dated stream and qlaclal deposits which occur in most
of the valleys.

Slana~Nabesna district

Mineral Point area

Thorne (1846, p. 8, 9) reported a nickel occur-
rence in a shear zone in argillite in the Mineral Point
area (locality 1, fig. 1), which is about 32 miles north-
east of Slana on the eastern section of the Glenn High-
way. The prospect i3 on the north side of the road on a
mountain that has two prominent limestone peaks which
are separated by a saddle of reddish argilitic rock.
Some of the rock in the shear zone has been altered to
a red-yellow material.

Investigations conducted in the area revealed little
mineralization. Radiogctivily traverses were made over
the entire area, which included the shear zone as well
as contacts and all rock types outeropping on the moun-
tain. No anomalous radiation wes delected during the
course of the traverses, The radioactivity data on the
rock specimens collecled are shown in table 1,

Slena area

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

Indian Group prospect, —The Indian Group prospect
(locality 2, fig. 1) i3 near the top of a ridge separating
the Indian Creek and Ahtell Creek valleys and is 18 air-
line miles from the Indian Creek bridge on the eastern
section of the Glenn Highway. The site of most of the
open cuts is on the Indian Creek slde of the ridge divid-
ing the Indian Creek drainage from that of Ahtel) Creek.
A trail from Indian Creek leads to the property, and the



first of the open cuts is 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 least six recognizable
open cuts, all of which have either caved or have been
partially filled with slide rock so that none of the min-
eralized portions of the velns are exposed. Sampling,
therefore, was confined t¢ the numerous ore dumps and
float in and around the cuts.

Moifit (1938) gives 2 detailed account of the geol-
ogy of the Slana district. Brlefly, the country rock at
the Indian Group claims consists of quartz dlorite which
shows wide variztions in texture. Most of the rock has
2 porphyrltic texture with large phenocrysts of feldspar
Set in a coarse-granular groundmass. Locally, 2 se-
rles of nearly vertical fracture planes that strike nearly
east ssem 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
gflver bearing.

Radioactivity iraverses were conducted 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 radio-
activity 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 z 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.

Sllver Creek prospect. —The prospect on Sliver
Creek (locality 3, fig. 1) is located on the north side of
the creek = little more than | mile upstream from its
junction with Ahtell Creek. No work has been done re-
cently on the prospect, but the trail to the property is
in good condition and the site is easily accessible from
the highway. The workings consist of two adits, sev-
eral open cuts and prospect pits, all of which have caved,
and an inclined shaft slightly more than 15 feet long. The
slte of the caved adit at creek level had been examined
briefly by Wedow and Matzko in 1948 (Wedow, Kllleen,
and others, 1954, p. 16~18).

The prospect ig located in a northwest-trending
feult zone about 100 feet wide in the quartz diorite coun-
try rock. Bedrock in the faull zone has been altered to
2 relatively soft material, In places highly gteined with
iron oxide and with some copper carbonate. Prospect-
ing has been carried ovt on several stegply dipping min-
eralized quartz veins which oceur in the shear zone
and have the same northwest trend. Although most
of the workings were inmccessible, ore containing
pyrite, galena, chalcopyrite, and 2 blue copper
stain in quartz gangue was found on the lower
dump.

No anomalous rediation was indicated in trav-
erses made across the fault zone and adjacent
sreas, ore dumps, and along exposed parts of the
veins. Check sampling was confined to ore dumps
for the most part, but {t was possible to take a
channel sample acrogs the face of the vein in the
inclined shaft. This channel sample contalned ga-
lena and chalcopyrite in a gangue of quartz. The
results of laboratory studies on these samples are
glven in table 1.

Rock Creek prospect

The Rock Creek molybdenite prospect 18 located
on the south flank of the Alaska Range (locallly 4, fig. 1}
about 3. 5 miles north of mile 84. 5 {measured from junc-
tion 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 of Rock Cregk
at 2 height of 2, 200 feet above the road. 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 caved and is now 30 feet long,

A report by Van Alstine (1945) discugses the molyb~
denite deposits at Rock Creek. The bedrock at the head:
of Rock Creek is part of & mass of rock mapped by Moffit
(1838} as undifferentiated granitic rocks of late Paleozoic
and Mesozic age. Permlan lava flows are exposed in the
middle part of the ¢reek. The prospect site Is in a pink
gneissic syenite which has intexlaminations of biotite
schist. A pegmatile dike as much as 2 feel wide intrudes
the syenite and schist. The dike crops out 160 feet north
of the adit and is about 100 feet higher, Molybdenite, the
only metallic mineral noted, occurs in the pegmatite dike
as tiny plates and blebs erratically distributed. The peg-
matite dike was not found in the adit which was driven in
the syenite to intersect it.

Ragioactivity traverses in the area failed to indi-
cate any significani enomalies, Laboratory studies on
check samples collected from the prospecl are listed in
table 1.

Nabesna mine

The Nabesna Mining Corporation property (local-
ity 5, fig. 1) is located in the northern part of the Wran-~
gell Mountains of the eastern Alaska Range where the
Wrangell and Nutzotin Mountains merge. The property
{s accessible from 3lana by a road which 18 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 Nabesra. In
1931 a mill was in operation, and mining continued until
about 1947 when most of the ore bodies had been exhaust-
ed. At present the several adits and shafts at the main
properiy are in such poor condition that access into the
mlne Is impossible. At a newer development, about half
a mile north of the main mine, two adils have been driven
into an ore body; one of these is caved, but the other is
open for several hundred feet.

Wayland (Mofift, 1943) gives a detalled account
of the geology of the Nabesna mine., Briefly, lime-
stone of Triassic age, intruded by stocke and dikes
of quartz diorite, overlies shale and bassltic lavas
and is capped by Terilary lavas. The limestone
has been recrystallized in part with the gevelop-
ment of tactite, Three types of ore bhodies occur
at the Nabesna mine, the most {mportant being
a serles of discontinuous veins of aurlferous py-
rite and calcite with lesser amounts of chalco-
pyrite, sphalerite, and gelena. These veins occur
as replacements along {ractures and conlacts in
the llmestone. The other two types of ore de-
posita occur as bodles of magnetite and of pyr-
rhotite.



Migerals occurring at the Nabesna mine are py-
rite, chalcopyrite, sphalerite, galena, pyrrhotite,
arsenopyrite, stibnite, gold, and calcite with a guite of
contact minerals including andradite, vesuvianite, epi-
dote, magnetite, specuwlarite, wollastonite, spinel,
brookite, and others.

Becguse entrance into the mine was impossible,
Investigations consisted of traverses along contacts
and ore dummps. At the newer development, half
mile north of the main mine, several hundred feet of
the adit was traversed as wejl as the ground fn the im-
mediate area. At no {ime during the traverses was any

. redloactivity anomaly detected. Check sampling, of
necegsity, was confined to the ore dumps. The results
of the laboratory studles of these samples are given in
table 1,

Orange Hill

Orange Hill (locality 6, fig. 1) is located on the
east gide of the Nabesna River, 12 miles south of the
Nabdesna sirfield and half a mile below the foot of
Nabesna Glacier. It §s elliptical in shape with its
top about 600 feet above the level of the river, Access
te Orange Hill is from Nabesna where the Nabessa River
can be crossed in a boat or on horseback; routes across
the rapidly shifting channels of this glacisl stream
should be selected carefully, and the crossings made
al low water.

Development work done on the property includes -

adits, shafts, and opencuis as well as some dlaraond-
drill work. Many of the shafts and adits are reported
to be caved. (See Van Alsline and Black, 1945.) High
melt waters in the Nabesna River at the time of the

writer's visit made access to Orange Hill impossible,
However, an airborne radioactivity traverse was flown
over the mineralized area as well as over larger gos-
sans in the region. No significant radioactivity anom-
alles were detected,

The oldest rocks of the region are thick lava flows
and greenstones of Permian age. There is also a mets~
morphosed Yimestone of Permian age which is overlain
and underiain by hornfels. The core of Orenge Hill is
& quartz diorite of probsble Jurassic age. Dikes of
alaskite intrude the quariz diorite as well as the sedi-
mentary rocks, and all of these rocks are intruded by
dacite and andesite dikes, Veinlets of quartz in the
quartz diorite and sllicic dikes contain pyrite, chalco-
pyrite, molybdenite, tetrahedrite, sphalerite, magne-
tite, and gypsum. The limestone has metamorphic de-
posits composed of magnetite, pyrrhotite, pyrite, chal-
copyrite, sphalerite, and molybdenite. This summary
of the geology and mineralogy at Orange Hi is taken
from g detailed account by Van Alstine and Black {1945).

Chisana district
" Bonanga Creek

Bonanza Creek in the Chisana district (locality 7,
fig. 1) is a south-flowing crsek in the Nutzotin Moun-
tains emptying iolo Jobnson Creek 7 miles eest of the
settlememt of Chisana, (See fig. 2.) In this region
most of the mining has been confined to placer-gold
operations. At the time of the writer's visit there were
thrge small placer mines in operation, However, some
lode prospecting has been done recently in several min-
eralized 2ones in the district, but al none of these pros-
pects has there been any extensive dévelopment work

Table 1.—Radicactivity and mineralogy of rock and ore samples colleoted in the 3lana~Nabesna
dlstrlet, 1952

[Bquivalcacurmolum noalyses by ]. J. Matghs and others, U. 5. Geological Sarvey lahorasory, ‘Collcge, Alasica)

ulvalent ;
Samg:e Location Typs of sample uranium Redloactive
number ' {peraent) minerals

4510 Mineral Point (nickel prospect)- Rock ocoourring in < 0.001

shear zonesa.

4529 Indian Group, Indian Creek---~~--| Ore Qump-—--—===e-—-——a- .002

4530  mmemee—-~ e L e Quartz diorite country ,00% [Accessory winerals,

rock. mostly zircon.

L5732 S1lver Creek (silver-lead Ore Aump----=—=s-——=—-= < 001

prospect).

4533  peemmm—mmeew dOm—s—mmm e Vein materigl-=---——-—= -001

4534 e L T L Wall rock next to < .001

velin.

4535 Rock Creek {molybdsuite Mafic phsse of igneoas .002

prospsct). country rook.

4536  p---—m— e GO=—mmmmmmmmmm e Syenlte country rock--- ,00% |Accessory minerals,
mostly sphene
and zircon.

U537 bememm—mee- Lo (e O e Pegmatite vein~-------- .003 |Accessory mluverals,
uo9tly zircoo
and & trace of
3phens.

4538 Nabesna ming~----==e—mc—vassmovn Ore AUDpP-w-~=-===ue———-= < 001

b539  bkeemmmeoen QOmm e m e e “fmm——— “b0-——=mmem < ,001

L I w=0wmmmm e e mme 30—~ m e < .001
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Table 2.—Radloactivity (psraent equivalent uranium) of stream-gravel and placer concentrates

collected in the eastern

Alaska Range, 1952

(Equivalent-nraniun coatent of otiginal concenmracas deteraioed by §. }. Marrko and others, U. S Geologlcal Survey Inborarary, College, Alaskal

N Type For For geavyimineral or magnetic f{agpion

ample } raction .

oumbe Location of original Bromo- |Methylene 1.6 nor—

semple  |concentrate| "¢ g fodide? | "eBRSEIC| aometic

4515 |Skoolum Creek, Chisana Placer---- < 0,001 [~mmmmmmrm < 0,00] |==——mmmmmdmecmmemeeee
district.

4522 (Canyon Oreek, Chisana 3tream- 2 .00L |rmeremeem < 001 frmmmmmmmdean ————————
diatrict, gravel,

452% |Bonanza Creek, Chisana |«--do------ 001 |ammeaaanm < J00L |mmmm e e
dlastrice, J

4524 |Johnson Cresek, Chisana |-~-do------ 002 € 0.00L|~cmameomadum e
district.

4531  |Unnamed creek near "Slanek--do------ < JO0L [mmemmaeen 003 30.0 %0.09
Laks," 3lana-Nabesna
distriot.

LSpecific gravity greaver thaa 2.8.
2Specific gravicy greater than 3.3,

SRadicaztive miaeral: spheoe.
“Radicastive mlaeral: zirces,

Table 3.—Radloactivity data on rock znd ore sasmples oollected 1n the Chisena district

[Equivent-uranism analysas by }. J. Marzko und ochers, U. S

. Gealogiond Survey [aboratory, College, Alasia)

Equlvaleut
ﬁﬁﬁ&: Location Type of semplse aranium

{percent)
4511 Canyon in Johnson Credi=w-rvemcummcnacnnaws - Stained material in fracture < 0.001

ZOne.
4512 Big Eldorado Créek---—s~—e--mmem o —wuvo— = Granlte country rocK---m---——-- .001
L N T B e Lo e Db TE R PSSR £ Sulfids floglecacrcvarvuanncan < ,001
451 Canyon in Bonanza Creek--—~e~-—-e—mcumccoawnr Mafi1o dilee—~m—cmcm e —nana < .001
1516 On ridge 1 wile north of Little Eldorado Sulfide vein--e--w--memcer—mam-a. < .001
Cresk.
A e 0=~ mmm e mm e Float materisl-—~a--ea-eemo—oaaaan < .001
3518 e me s do-—-=onnm- e ] Wall rock-—--—---- e ————— < .001
1519 Canyon of lower Bonange CroekKe------am- w—=—o S0lf1de VEINmmea o amumn e cm—a .001
4520  pmmmmemmmmeeeeo Q0= e e i e —————— w0~ ann i .003
4521 e B O———m e e e - QO--————==mmmmee————— - < .001
4525 Right 1tmit of Jahnson Creek, 1 mile west Vein matorial - ———emomammee - T < .001
of Bouanza on hillslds.

U526  femmem—mmmme I T T JO=—m—mm e e e — .001
14627  fecmmmmemmmaas QO mmm mmm e e e AO=mmmmm e ] < .001
T R Q= m v stiam ke o WAll YOCKe~—==mmm o - e e .003
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done other than a few opencuts. Af one prospect two
adits had bsen driven iuto a mineralized zone many
years ago, but these have caved.

Moffit {1943) glves 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 grano-
diorite of Mesozole age.

Mingrals occurring in the area include galena,
molybdenile, cinnabdar, pyrite, copper, sitver, and
gold. There appears to be a definite structural con-
trol 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 granodicrite into the Devonian and
Permian rocks.

Investigations consisted of radicactivity traverses
of the mineralized zones and rock types occurring in
the distrle( a3 well as collecting supplementary check
samples from mineralized zones, outcrops, and siream
gravels. Figure 2 shows the routes of the radicactivity
traverses and the localion of the samples collected.
The traverses conducted in the district did not indicate
any anomalous radloactivity. The results of laboratory
studies made on samples collected in this district are
listed in tables 2 and 3.

Summary and conclusions

Raswits of radioactivity investigations conducted
in the eastern Alaska Range during the 1352 field
season showed that no high-grade uranium deposits
occur in association with the metalliferous lodes pre-
viously deemed favorable (Wedow and others, 1851) for
the occurrence of uranium ores. Only three of the
samples collected contain 0.003 or more percent equiv-~
alent uranlum, and the radicactivity 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
radloactive material in one sample. The radioactivity
of this sample, also, is due to trace amounts of sphens
and z{rcon.

Therefore, the results of the studies made in the
field and upon the samples collected indicate that Lthere
is 1ttle ikelihood of finding high-grade uranium ores
at the sites and prospects investigated. However,
there are many other areas in the eastern Alaska
Range which have not been studied and in which private
prospecting should be encouraged.

HOPE CREEK AND MILLER HOUSE-CIRCLE HOT
SPRING AREAS
By Walter S. West and John J. Matzko

‘The Hope Creek and Miller House-Circle Hot
Springs areas, Clrcle quadrangle, Alaska, were in-
vestigated for the occurrence of uranium deposits by
the U. S. Geological Survey in 1852.

The Hope Creek area is localed approximately
55 miles northeast of Fairbanks and about 10 miles
north of the Steese Highway (fig. 1). The area consti-
tutes the headwalers sources of Hope, American
Champion, Little Champion, Nome, and Scurdough
Creeks, The nearest accessible point to Hope Creek
is b miles north of mllepost 67 on the Steese Highway,
This point is at the end of a tractor trail along Sour-
dough [Creek which will accommodate jeeps and trucks.
(See fig. 3.)

The Miller House~Circle Bot Springs area is
about 100 mites easi-northeast of Fairbanks (fig. 1)
and is drained by Mammoth, Independence, Bedrock,
Boulder, Deadwood, Holdem, Ketchem, Hol Springs,
Portage, and Half Dollar Creeks. Part of the area is
accessible from the Steese Highweay by roads and trails
up Mammoth, Independence, Boulder, Deadwood,
Ketchem, Portage, and Half Dollar Creeks. An air-
field at Circle Hot Springs will accommodate small
planes. (See fig. 4.)

Fluorite, suggestive of the possibility of the
presence of associated uranjuna minerals, has been
reported in the Hope Creek grea (Prindle, 1910),
Uraniferous fluorite and several other uranium-bearing
minerals were found in the Miller House-Circle Hot
Springs area in 1842 by White and Tolbert (Wedow,
White, and others, 1954)..

These areas were examifnied for the possibilities
of lode concentrations of uranium during the summer
of 1852 by Walter S. West, geologist, and George M.
Haselton, geologic fleld assgistanl. Part of the wark
in the Miller House-Circle Hot Springs area was done
by John J. Matzko, geologist, and Fred Freiiaqg, field
assistant.

Field work in Lthe Hope Creek area consisted of
radiocactivity traverses 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. §, Geological Survey.

The examinat{on of the M{ller House-Circle Hot
Springs area consisied of redioactivity traverses by
foot and car, and by the collection of rock, mineral,
placer, and water samples. The equipment used for
measuring radioactivity {s the same as that described
in the section on the eastern Alaska Range.

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 dene on behalf of the Division of
Raw Materials of the U. . Atomic Energy Commission.

Hope Creek area

The geology of the Hope Creek area has been
zieésé:ribed by Prindle (1810, 18i8a) and Mertie
1937.

The bedrock In the area consists of the Birch
Creek schist of pre-Cambrian age, iniruded by granitic
rocks and dikes of Mesaozoie(?) age (fig. 3).
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Erosion has exposed granite at two locallties
within the area: a small exposure consisting entirely
of granite talus near the headwaters of Sourdough Creek,
and @ larger mass of granite that forms pinnacles and
talus on the tops and sides of the high ridges at the
headwaters of Hope, American, Champlon, Little
Cbampilon, and Nome Creeks. The granite at both 1o~
calitles is a biotite -tourmaline variety, andits texture
ranged from medium -grained equigranular to cogrse-
grained porpayritic, The accessory minerals in¢lude
zircon, sphene, garnet, and pyrrhotite. Quartz and
quartz-tourmaline velns occur tn the granite. Granitic
and aplitic dikes ranging from slightlyless than 1 inchto

6 fegt In width are of ralher common occurrencs in the

granile.

In the Hope Creegk area the Birch Creek schist
congists mostly of quariz-mica schist, The occurrence
of quartz-pyrite-fluorite veins in the schist adjolning
the granite has been reported (Prindle, 1910; Mertie,
1937) ovut was not conilrmed during the 19562 investiga-
tion, Pyrite was observed at sgveral places along the
granite-schist contaci.

Radioactivity traverses in the Hope Creek area
indicated that the granite bedrockand granita telus were
more radicactive than the adjacent schist bedrock and

schist talus. For this reason sampling was confined

to the granftic rock localities. Sample locations are
shown on figure 3. Equivalent-uranfum analyses of
uncencenmirated ¢rushed rock samples {rom the Hope
Cresk area are glven in tahle 4, Laboratory studies
revealed that most of the radioactivity was confined to
the minerals present in the heavy~mineral fractions

(sp gr greater than 3.3) of the samples. The mineralogy
of the heavy~-mineral fractions of selected samples is
given 1o lable 5.

Sample 4474, containing 0.055 percent equivalent
uraniuvm, was the most radioactive sample collected
in the Hope Creek area., The rock occurs as float in
a small saddle between two large granite pinnacies on
the high divide between the middle and south headwater
forks of Amerlcan Creek (fig, 3), The granite float
rock in this sample contains such an intricate network
of hematito-gosthite veinlets that it appetars to be
brecciated, No uranium-bearing minerals could be
identified. An alphaplate mede of the sample indicates
that the radicactivity is probably due to a radicactive
element or elements oceurring as lmpuritles in the
goethite or in very minute discrete minerals, not
discernible under the petrographic microscope, mixed
with ths qoethite, Zircon probably contributes a small
amount of radivactivity to the sample.

Table 4.—Bquivalent-uranlum anslyses of samples, Hops Creek area, Alaska
{By U. 8. Geological Swvey labormeory, Colluge, Alasks}

vivalent
:mle Location Type of waterial Eﬁranium
umper .
{percent)
4470 Headwaters of Sourdough Creek---vomwms—v—-—- Granite talus-——mae-cooovamad 0.003
Ly71 Divide betweeun north headwater fork of Granite bedrotk—=-=-cameceea—e-q 004
Hope Creek and aouth headwater fork
of American Creek.
372 beememeaas < T R Granite bedrosk-=-—=—--————mamn - .003
L B e s (e e e S L L L D N et dOvmmm—mmm—mmm——aa - - .00k
Yy7Y Ridge between south and middle hesdwater Granite talus-——m————e———————am_ 055 ¥
forks of American Cresk. -
Y475  bemmmcasn-- do------ e e m e mm e = ] Granitic dlkew-~=mmeccmcamac--- .003
W76  pev-mmee-- “QOmmm e mmm = e QuArtz Velnerm—o—mcuamcmaac—nad .002
by Left 1imit, north fork of Hope Creoi-—=—----- Granite bedrofk~---———-ame-u- .- .00l
44 Granite-schist contact between the middle Granite and schiat talus-—--~——- 002
and north headwater forks of American -
Creek.
4y79 Divide between American and Champion Granite bedrogk---v—c—-—ae—wcood 003
Creeks.
4480 |Divide between middle and novth headwater | ADLitis ALN@-—-e--moocoommcman- - .002
forks of American Creek.
TDIT. R L e TR Granitlc dike-mmemamavama_—man ~ .003
4482 left 1imit, north fork of Amerlicsn leeoe-aea ~a=Omrmmmm e m e o] .004
Creek.
3483 Granite-achist contact at hesd of north Granitlc talug---—-——ca————maa=a .001
fork of American Creek.
Lu8Y Saddle on divide between north headwater Granite bedrotk-~-——————emecrmmn .003
fork of Hope Creek and Noms Oreek.
3485 Divids between south headwater fork of Granitic dike teluS----=-m--m--- .00k
Hops Creek and Nome Creek.
386 Headwaters of Sourdough Creek=-—-—--= cu—ma- -] Granite talug---ama— oo meaad .003
Yy Hoadwaters of Americen Creek-=—------w--aa ~- Quartz-tourmaline vein-----ww--~ e 002
e I N Go--—-~- R b P L P s Granite bedrook-e-———m—-—-—aeaod .003
U89  heme—aaan e LT EE LT PP ~a=- Granlte telus—-—-—me—mmmeemmmam .001
4490 F--m-m---- ~do- e - Granite bedrock~-=-~-—r—=m-v-n=x .00%
4ol |Heedwaters of north fork of Hope Creek---—————-=--=--v= s N - .003




Table 5.—Mineralogy of heavy-mineral fractions (sp gr greater than 3.3) of selected samples,
Hope Creek ares, Alaske

{X jndi ineral is p bat 0ot determined)
Eatimated volume percent of mlaerale
Minerals present in samples

3470 (W71 W73 7k (R 77 (3478 [34B2 3483 [RAB6 [14E7
Alleoite (?)---~ e e R el EEEE EEEE L e e B N
AnataBO~~ e m i et e e el N B il ettt et L |wmen == | = [ e
APB LR~ e m et e S B Nl [ e B B B & A e B
BLOLAtE-——— e B e EE R | 2[eamc]eea-| 0| 2| 23| 3[----] 8
DLOPSLA8— m——mm e — e e e S R PO O N B e L il ] R
Epidote---- B - IR R R P B B o R 4 4
Fluorite B et e L e —— 2[---= [omea|vmm=|mu== |~==| Tr.| Tv.
Galena - D e e EE PR L L et R I T B P R N Rl e CE e P T B
Garaet-—--mm—mmemcme e e e m e mma—. B e R Tl BTl [ & M EEE Y l|-~--
00O LAL T = =~~~ m s = o e —— pu B 15 D N S P e - R
HOMALLHO ~mm e emmom o m e e 10|~ane|-=2a=| X |--==[s--=]--=-| 26| 25| Tr.
Horublende—-—-w~~ D o)) [y IV [, QR (SR R O L e B k-] PRSP
Imenite—-—r——-—--m— v me~== —=|---- F|emmm [mmmm [mmme | e [a e e e
LAMONL B am —~~ =i m e — e = 1[-=== === Jame= |~===| 20]|---=| 21| Tr.[=-~-
MalaChite ~mmovwmme S (GOSN PRSEUN [ENSVRY Ny o s B O S FERS R
MO)LybdeDlte~—s—vmeuan R FRREN S DR PR N (R R R I
T P N T P P e &
) 32 R ¥ T Tr.| Tr. |=-—=|==== [-=uc|-cn=lcaes| PP, | TO.|~---
PYTThOtLte ————~m - e mme e mmeem e an 50| 4o 1|--==| 20| 20| 50| 16| 45| 50
Rut3lO-————m e mcccmmcccm e e caca e aa B < 0 T P B B Y o it R
8eheelito-——=—a——m v cmcm e cm oo 1 A [ L B B ] Canl EEE PR B | Ji P
Bphone -~~~ mem—m 15 Llwmom|mmmm [ommm | oo me 2 || 20| wene
SR N L0 b R - TRV L 1Y [, [, (U ) RSy PPN SV PO
TOPBE « - mmmm e mm mm s A m - ceem| 50|-e-=|====| 60| 25| 12| TP, |-mm=|wm—m
TOUTMOLING ~rmmma v mmem e mne ——————————— 1|-——=| Po.| X |-==~| 30| 11| 25[----| kO
Zireon~--~uea—w—- - 10 4 7| X 1| ?r. 2 |mama~| Te. 2

The radioactivity of the remaining samples from
the Hope Creek area is atiributed to the presence of
zircon, sphene, heratite, and allanite( 7). In addition
to these minerals, fluorite, topaz, limonite, apatite,
garnet, scheelite, and malachite may contain trace
amounts of uranium as an impurity, as in the Miller
House-Circle Hot Springs area, However, none of the
minerals in gsamples frora the Hope Creek area has been
subjected to flvorimetric tests for uranium,

Niobjum and tantalum have been detected spectro-
scopically in trace amounts in the heavy-mineral frac-
tion of sample 4473 (tig. 3) and may be present in the
rutile which constitutes an sstimated 80 percent of this
fraciion of the sample (table 5).

Miller Hovse-Circle Hot Springs area

The geology of the MiJler House-Circle Hot Springs
ares has been described by Johnson (1910), Prindle
(1913b), and Mextle (1937, 1838).

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 ig-
neous stock 15 composed principally of coarse-grained
granular-to-porphyritic biotite granite. The common
accedsory minerals are zircon, sphene, allanite, gar-
net, scheelite, and pyrrhotite. The granite stock has
8 greater area] extent than has been shown on any pre-
vious geologic mep of the region {Prindle, 1513b, pl. 2;
Mertie, 1988, pl. 1). ‘The Birch Creek schist is mainly

11

of the mica and quartz-mica varieties. Feldspathic,
carbonaceous, and chloritic schists are also present

in the area. Granitic and aplitic dikes, genetically re-
lated to the granite stock, occur in the granite and ad-
Joining schist, The dikes range in width from a few
inches to 2 feet. Numercus quartz veins, ranging from
a fraction of an inch to seversl feet in width, occur in
the schist and to 2 lesser extent in the granite. Most
of the veins show no signs of minerslization. However,
pyrite, arsenopyrite, galepa, wolframite, and gold have
been foungd in a few of these veins, )

Stream and bench gravels in the valleys of Porcu-
pine, Bonanza, Miller, Mastodon, Independence, Mam-
moth, Crooked, Boulder, Deadwood, Switch, Keichém,
Portege, and Half Dollar Creeks and the North Fork of
Harrison Creek have been mined for placer gold. During
1852 the only active mining {n the area was on Independ-
ence, Mastodon, Crooked, Deadwood, and Portage Creeks.

Radioactvity traverses by foot and car 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 collected in the area.
The sample locations are shown on figure 4. Equivalent-
uranium analyses of representative samples are glven in
table 8; with the exception of placer samples, the analy-
ses were made on unconcentirated crushed rock materiel.

As shown in table 8, the equivalent-uranium content
ranges from 0.001 to 0.006 percent for the granite sam-
ples, 0,002 to 0.004 percent for tha dike samples, 0.001to
0.002 for the schist samples, and0.00Lto0. 01 percent for



Table 6.—Equivalent-uranium anslyses of samples, Miller House-Circle Hot Springs ares, Alaska
(By U. S. Geologica! Survey laborntory. Collage, Almsks)

Equivalent
Semple Location Type of materisl araniua
number {percent)
4696 Independence Cregi-vw=—swm~osaommmms R — Placerava— e 0.001
4699 Mammoth Creek, right Limites-—eu=muamc oo o Granite telus~—--—v-n~d L004
4698 o e e ta e Ao~ mmm s m S e + Diks talug---wawa—~and .003
U697  pmmm—ememcmcaon QO mim m e st i et e e Granite talus-a------ . .005
yr22 Divide between Mammoth and Bedrock Creeks----—---w- s e e TR QOmmemmmnm e ny .005
Y721  femccmmmmeneme- QO~~mmmmmnmmemee e e EEE PR SRR do--—~==~~ mm - .004
4720 Bedrook Creek, 1oft 1iMmlbt~ec-cevemcmecmrcmwmcm e mwmas] Granite bedrock-~-w~~-o .005
4§79 ARV 7. PG UG RSSO SR ~30m e~ e o 005
4718 e e S, 1 S PR RUVU SO UPS U U O U SUOH BOmSo) “00mmmm e mmm ] .005
A Ty A N O L e e e D e LT ICP RV NSV PPRR N Voln 1n granitew—wen—- .003
BJ716  pewmmcommencmnan QO A e e e a Granite bedrogk-w--«-w- .00k
0 I e L LR EE T EE LR P R Dike talus----—~----- ~ .001
e S T QO mmmim = b ot e e e ~-- Granite bedrock-~~-- - .00k
4676 Boulder CreeX, left linltecmr-smucoemmvoncnemonmomauuadasma o Ao~ cmmn e .004
4705  peewmimecmmcnnaas QOmmemr it r e —c te e e G e dOvwemammanamaad .004
4704 Lewrconrmnuasnans QO memman m st e m . n . ————————— - dranite taluS-wee-~--- .003
4702 T et Ty B o T LT L T Oranite bedrockea—=m-a 003
701 beememmmmmenea mer QO mmmm i i e i e e e e Y, 1. SR , 00k
4706 Boulder Creek, Stre@m DBA-~=—m~=rencmmeoe oo oo ] Granitic dikg--—==—-- .00%
709  Fecmmmmamemmaean Q0 m = e e e e e e Granlte boulder----- - 005
4590 Doadwood Creelk, 1.5 mlles below 3wltch Creek--—w---u-s Schist bedrock--«----~ < .00
4690 Deadwood Creek, 0.5 mile beslow Switch CreeK-wwawmmana « Weathered dikew~—mmw—us - .003
4691 frmecmecemecemaes 12 V< IS OUIURE Uy O R o] Granite bedrogk~e=—w-- .005
4692 S 0 S SRU N N QO-cmmmm ] 003
h693  feemcmemacaecan- B e e it e D 2 T QD= mm v .00k
4689 Deadwood Craek, 0.25 mile below Switch Creske-sma--——-af Voin in granit@~m-—~- g .005
4591 Deadwood Creek, 0.4 mlle below Discovery Creekww=-—--=- Schiet bedrock-~=-vm~- < .001
4587 Discovery Creek, tributary to Deadwood Creek=----m-o--- Oranite talus---mwa-- - .004
4688  frmecmmmmcrwmmman QO i st m o a1 e AOrmmmmmm - .001
4589 b e = A0~ s s e - ~—- B At QO~m=mmmm e .005
Y600  facemmecmnaeas R L T T Placer-—m—--—m— e .005
4596 Deadwood Creek, 0.5 mile upstresm from road ende-=---- Schist bedrock~———=~-- .002
4597 Deadwood Creek, 1 mlle upstream from road end-----—-- —f QO m 001
4599 Deadwood Creek, west tributary below 25 Pup-==~w=—-v- B AD-mmvm—rmmamn .001
4598 Deadwood Creek, 2 mlles upstresm from road ende----cccawmeane T el < .001
46 Portage Creek, Carstens' mining operation--eeeseco-cax Granite bedrock----<-«- .005
Y678 fmmcemmmamemean- QO mm e m o ——— e = e Mafic dike~mmmommmwnand .002
679  beemmedmmemen O mmm s st e i e e Pla0OT ~mc e m e mmne] .01
4680  freemmmevmemane-- dO-rm i m e s v m v m vt e o TAN~APOD NUREE LS e~ < .001
4688 Portage Creek, left Limif-seacccmmmnvaancenan - Granite bHedrock--w~-~= .003
BEBT  frmcammmmmicamas QO~=rmasmcamamm e a e ———— -~ Granite taluSeame~~omd .003
4595 Divide bvetween Portege and Ralf Dollar-Cresks--m————asfiowovuee Jo e R .002
LE8S Half Dollar Creek, right limit-ses-mommmmmmmmmmanm e Granlte bedrock--——-—- ~ 003
U683  hemecmmeas s alD e m e e A Granitlic dike—~=—ommwd .003
4681 T 1 T VU VAU P Granite bedrook---«--- .002
4592 R L QOrmmc v mm s m v s e v Aplite QiKe=~m—rwm—ww- .003
the placer samples. The sguivelent-uranium content which 1s 1x1072 parcent (Irving May, personal commu-
averages 0.004 percent for the granite samples and mication}, and the average uranium content of sea watsrs,
0.003 percent for the dike samples. which is 3x10™7 percent {Nakanishi, 1861; and Pietsch
and Orimaldi, 1964). This may indicate the desirabllity
A limited number of water samples were taken of using a more detajled water sampling technique in
for experimentation in the use of a water-sampling this and other areas where large expanses of ground
technlque to locate lode concentrations of uranium In cover effectively shield radialion that might come {rom
an arez where radloactivity traversing and rock sem- the underlying rocks.
pling were of no avail becauge of the widespread cover
of disinleqrated bedrock, alluvium, and vegetation. The Radioactivity and mineralogic exuminations of the
analyses are shown In tabte 7. rock, mineral, and placer samples indicate that most
of the radioactive minerals sre present in the heavy-
Table 7 shows that sample 524M2 15 from Port- mineral fractions (8p gr grealer than 8. 8) of these samples.
age Creek contains a relatively hlgh uranium content The minerals found in the heavy-mineral frections of
compared with the average uranium content of fresh waters, selected samples are listed in table 8.
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Table 7.—Anslyses of water samples, Miller House-Circle Hot Springs area, Alasks
(By tven Baclow, U. $. Geotogical Swwoy lehacatory, Washington, D. C., Seprember, 1952)

Sample Uranium | Uranium

namber Location (percent) | (ppdb)

S2AMz. B | D13COVerY Cr8eK--——mmwmwr o e e - 0.33x1077 0.33
52AMz 6 | Switch Creek, tributary to DeadWwood Creek=---svm——m-mdmeommmmmcm—mween 42x10™7 42
B2AMZ 10 | DOAGWOOA CPBEK= -~ mmme oo m mmm m e o e mmm —m s m 1.56x10"7 1.56
528Mz 11 feommemmmmmn- O mm e m A m v = e m s mm e mm e m i m e 2.01%10-7 2.0
52AMZ 12 | KELChem CreeK--vam—memmmmem o mmmcm oo — = s s mmm = = = 2 = 1.11x10"7 1.11
5PAMz 13 | Holdem Creek, tributary to KetChom Creek--—e=—smw—m—mmomemvmmmammcwean 1.74x10"7 1.74
A2AMz 14 | Hot Springs Creek--<w--- T e LT T TRSE S PR L. HUx)0-7 1.4
S52AMz. 15 | Portage Creek) ——— s oo e ————— e ko.2 x10-7| 40.2

Y Original sauple contained much claywsize mareria) in suspousios because of atajcing opemtion upsueam from plc aiw; th + wranlus may
be high becnuue all solids may nor have been redmoved in subsequent decanciag co obreia clear sample, of by Bore lam was taken loro solution dm-i'ng
the petiod of aluiclng when more solid matetial dixa normal wus in swspeovion and subject to comosion. Amorhec factar mny be that same additivps) urmnidm was
taken into sotution brom the suspcaded solids whea the yampie was acidified ptiar co dceanting.

I3

Table 8. —Mineralogy of the heavy-mineral fractions of selected samples from the Miller House-
Circle Hot Springs area, Alaske

e

i 1 Estimated volume percent of minersls pregent in samples
nerals 96 [4697 4718 [4701 [4709 [4691 [4683 [600 [1596 4677 [4679 4685 [4683

Allanite--=s--mmm—meen-s ~m—mmemmn Te. 3(ewem| 45| 50 |----[-m-c <= |-mee|a-—=| Tr.| 25] 20
ABPHIDBO1E manmrmmmmmmmmaamn oo oo m RGNS D G ) OO RSy FRVGUIUY FVIGRVS ISVUPIpRy POV PSR RGP JURVER) PRAPUS
ANatase —mamammm e m e el B e B et B KO B L B e R e T P
APALIEE - wmmmmmm o m e o aee JENGEE NSV [GNSTOU PPN RO S . 1) U B SR SRR RPN N
Araenopyrite---—c-cuesnnomm—mun PO B P e L e e e EEEE T T U Ll~eer |-~
AZUPIEE -~ ~vmmemmmmm~mam SRR [\ PR [ESUOURUN pRpivipiy PRNPUSY EIvgy JURGIYY U PIRFON I, SRR PRU S
Blotite-mmummar o e m s mmme e 2| 28| 25| asl 1|ececfamemfeea| 10| Tr.| TR [----
BisSmuthiniter—--o-wemenm—mmewn TSRS P [Teiug jEvaty Uiy (SyE PG HpS FRRWY S oS (SORIY -
0a831terli~mo—mmmmemm v B B R P N B 1|e-— |- [~~~ 3~~we |-
Cerusait@em-vemna—nnox R e ] e el il bt el EE e E R P P e PP EES T N ¢ EE
Chaleopyrite—-mm-——camammmmeeme SR NIV [GNTUY NS 0N RO B ET S I O Cpouvy P S
CN1OTIEE wmwmrm = mmmm e m e caw—| Tp, [ewwe| 15 Tr. -] (v pupnny pun B A1 I 0 (O B,
DLOPSIde~rwnes-mmescmmmme—n e g O [N (UPROUIS JUPRI (HUPUP R SERVORyON DUPGIES NPV (RUpu I POSE P
Bpldote—--rwer——c~macmumama e JRPISEDE I M 1 [mrms [mmme e % (RO i I il 3
FluoTite~=mvacmm e vmeman e N et L T A P e R P E T J R et I
AT T R i et Tr. | T, |vsvu |mmme eanc | L0 |—mew o Jomw [ e [m e fme | o
(011 1= IR USROS %o 4 1 I CONIEIUY PO [ 6(---~ 1| 10 2 6
GOOth i tEmwmm mem e m e e m cmm e e m UNVEY PRI ENUUPN ORI MU B 7oY N 1= USSR Rty Roui SRR Il
Gold-———~mcmu T R Pr |mmmm [romm oo [mmee [mmme [ e [m o m | mmem | TP | e
Hotmatd to == === mmmm o mmem oo oo mee=|  9|e=ee]| e, |-mm= [--=-]| ¥O| 1| s8] 2! 5| 15|----
Ilmenifgvaomv—ommmer e L2|----| 10|---~[-~-- 51 22 51 75 60| 50 |-wrs|--—-
Jamesonite --wrm—mmm oo et el EEET EEEERETTI FETTN ERer PR ERPIRS B0 SR EETR ERy R
LOUCOXEN@ v~ ~=~--~mmmmemmam oo e et T EEET PRI B To}) PV PR PN PAVIPE E iy PR S
LADIOOL LB wmmmmmmmcmm s m e mm e mmm o ) SR, UGN NS DY) FUAuy NS FROVRY D) MR Y SO NN N I o
MOEDELITR wnn e mmmomw csammmemm e 0 [EFRTR JPRURYS PRIV DRNOENE [ ey B, RN O (SRR B 1% POV
Malachit@e<~em-crcencmemnmcam mme=| Pr. Tr. |mmmm [weme e e o e e oo | e e -
Molybdenlte-----—-—v—cmamameen SETE LI SN PRV [P DU FFNE, FFL RN P FOUSN [N NI [N "
MODEZILE ~wmmmms e sema oo RSO PR I X} (PP, FEUPRR [P PIVSON I I N I S PO
Muscovitg-vemm—mmmowmmmn e n 2 === |reem o= |mmmm | | | e | 1O -em= | TE. |e~~=] Tr.
Pyrite--~---w- e e m e 2 L|emws] Tp. [-~-x 1 1]~~-- 4 1 1 2 1
Pyrochlore-microlltgee—waceaaa-x R ot T Uowy Nyl PITpAS NSNS [HORUpUn PIPUpIpE (pmpy PEpspupy BY;, PSR PRUURITI NI
28 LR R === so| 38] 7| 30| Tr.|-mms|-em[eomm o= | w0| 55
Rook forming minerals!--e-—————- SRR, JEVENE ) N SRS W, EURE S VSV RGN R B
Rutile--cnmememmmmmccm oo L|-===|mmmm = fmman 53] [EIISIo /) [SPRUTY Y U P
Scheelitgammeomm e mcaa 2| Te. | Tr. |~--=|=~m= |waac[-=~~]| TP. |-~-=| Tr. 1| Pr. | Tr.
Schist fragments-—----vemm—-aa_. -] R SOy PENIIVES FSpRY PGy PRSPy B 7o i RRUDRY PRI [OFRUI VU R
Sphalerite--we--ccomcavumana- LTl TSN [ Ty PRSI, VG, PUNIEOU, PPV P . ) [T PUF PR
Sphene-—==mawammm oo cmmracao o U RV O P P-) FRRPOUY PSS (Y ey B ) e O
Splnel---rceme e e mcme s ao oo Tl e e [ P Ul [ovuniy PO 23] FDIOY PRy 1 emum |=mam
POPAZ -~ mmm s m o m o mamm e el D) -1 Lt Secvy (RSrey IRy PRSI OISR R (S ROV PO
Tourmaling~-wem-~co—mwmaummccmm | PP [ mmme emcn | oo n mac femee [ e p-J) IR JUS Lf=mwm |-
Uranothorianite---—-ommoaemaaux L e e S R Tl oYy [yuviy EIGPUY (PR SUIORY PRV I, "SR VRN S
Wolframit@------mm-cemeonanaaen I ETTEN EPNCION P PP A [y S N N >3 [y PN
Xonotime —~mes nmmmm e m e - i S R el [ T ocuy IVl MRy UGN NSNSEpIG PRpIGUyIG) SR PRORENUR M,
P/ B ' cTo) ¢ SO LY A U, T.|----| 15 6 5 2 1 1 2| 10 1| Tr. 5

* Mostly quanz and feldspar.
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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, gamnet,
uranothorianite, and scheelite contained in some of the
Miller House-Circle Hot Springs samples were uranif-
erous. Other minerals listed in table 8, such as
hematite, goethite, monazite, xenolime, pyrochlore-
microlite, and some of the sulfides, may contain im-
purities or intergrowths of uranium, but none has yet
been subjected to fluorimetric examinations. The
biotite in many of the samples contains pleochrofc
halos., The distribution of the uvranium-bearing min-
érals in samples from the area ig summarized in
table 9.

In addition to the minerals listed in tables 8
and 8, a nonfluorescant yellow-green uranium min-
eral was found in granite bedrock, sample 4877
(fig. 4), from H, C. Carstens' ¢old-mining opera-
tion on' Portage Creek. The mineral could not
be identified because an insufficient quantity was
availeble for X-ray determination, Practically all
of the bifotite in this sample contalns pleochrojc
halos. The ilmenite contains trace amounts of
niobivm,

The only occurrence of uranothoriantte, the most
important wranium-bearing mineral found in the area,
was in sample 4879, a sluice-box concentrate also from
Carstens‘ mining operation on Portage Creek, The
uranothorianile occurs as very small black cubes, prin-
clpally in that fraction of the pacer concentrate which
bas a mesh size between minus 100 and plus 200. This
fraction of the sample contains 0.091 percent equivalent
urghium. The uranothoriznite sppears to be responsible
for most of the radiosctivity of the sample. An assay
made on part of this sluice-box coucentrate by the
Terriloriel Department of Mines, Fairbanks, Alaska,
gave 4, 65 percent tungsten trioxide (WOg). Most of the
tungsten ig in the form of wolframite with only minox
amounts of scheeiite.

Although no gquantitative analyses for nranium and

thorium were made on the samples from the Miller House-

Circle Hot Springs area, mineralogic studles indicate
that most of the radioactivity of these samples is appar-
ently due to uranium rather than thorium,

Summary and conclusions

Nolode or placer deposits in the Hope Creek and Miller
House-Circle Hot Springs areas were found to contain suffi-
¢lent quantities of uranium-bearing minerals tobe of com~
mercisl valve,

Table 9.—Uraniim-bearing minerals in gamples from the Milisr House-~Circle Hot Springs area, Alaska

Uranium~-bearing miverals
3
Eal
g
o
Locallty and type of sampls o 2 8 g g 3
f‘ 3 -: +- -t E : o a{"" Jol
e Lol fa (33 (o] N [} [
sl 25| ¢ g | 3 45|
~ 3- e~ % ’g. ] -
< < By 3_ g 3 o0 1.94 j=] N
Imrdependence Creek:
Plagere-=-———v-~ e e X |emmmef e X X B X ba--- I .
Marmoth Creek
Granite————=—-eemmmca e vl X |remmefaee X fem=- X X beeeo| X evfaean
Bedrock Creek: L
(6 T T T T TISUITISEEURE RS SN IR X pome- X | X p---- X f-—-- X
Boulder Creek: , .
Granit@ -aemm m e e e ma e X |e--ao X X X F--- X [ — X
Deadwood Creek:
Gravlte------v--—=woo—m- ——mmee—— e s e ), &l NSRS KN I IRREDISH I G AR E— X
o Y- e B S BTt ST SRR beeee] X pommcpmmmafme e eeas
Discovery Creek: J
Yo o e A S S S L S P QNS DI g X fbow—apeo—] X Fooachemar e X
Ketchem Croek: [
PlacOrduam e e e e ————— b Q) S A W I X X X becebanae
Hot Springs Creck: L L
Placgrl-=—=--ume— e ] X fe—meeaan SN PSP IS R X beende e feeee
Portage Crosk: . '
GrenLte~ - ————mmmm e —aea e e ] X | x| x ] X fam| X pemmfeeefoa- X
Plager~m—memmmammem—mm e e a-eeq X —-----——--i X beeeefo X "x X X X
Half Dollavr Craek:
Granite-~------ e LECEE PP O PPV LTS X —--—\i X b~ X X p-=w- Feeee| X

{Mineral preaeat in sample collected by M. G. Whice aad G. E. Tolbert ia 1949,

2Samplex coltected by N. G. Whire aad G. E. Tolberz in 1949,
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A wide variety of radjoactive minerals were found
to oceur in granite, Certain uranium-bearing minerals
in the Miller House-Circle Hot Springs area, which are
also belleved to contain uranium in the Hope Cresk area,
appear to be primary accesscery minerals in the granite,
Other minerals, such as fluorite, topaz, and several
metallic sulfides in both areas, and cassiterite and
woliramite in the Mier House-Circle Hot Springs area,
were probably formed as a result of pneumatolytic action
after the crystallization of the magma or during the late
gtages of crystallization. Some of the minerals in the
latter group are kmown to be uranium bearing; there-
fore, it seems likely that hydrothermal solutions were
partly responsible for the introduction of uranium dur-
ing the process of pneumatolysis,

On the basis of present information, the Hope Creek
area does not appear to be favorable for the occurrence
of high-grade uranium ores. It should be pointed out,
however, that the work done in 1852 consisted only of a
brief reconnalssance primarily intended to locate and
test reported fluorite occurrences. Prospectors search-
fng the area for ofliér metals should keep in mind the
possible association of uranium with mineralized zones
containing hematite of hydrothermal ¢rigin, with min-
erals containing silver, cobalt, nickel, bismuth, and
OQuorine, and Lo & lesser extent with lode deposits con-
taining copper, tiu, lead, molybdenurm, and gold.

The investigation conductad by the Geological Sur-
vey in 1948 {(Wedow, White, and others, 1854) and in
1852 (this report) show that there is little hope of dis-
covering commercial concentrations of uranjum in the
Milter House-~Circle Hot Springs area by established
methods of radioactivity traversing with portable survey
meters, primarily becsuse of the widespread cover of
vegetation, soll, 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 (rowm Portage Creek.
(See tables 7 and 8.} Prospectors Interested in the ura-
nium possibilities of toe Miller Bouse-Circle HoiSprings
area will probably find that geochemical methods of pros-
pecting, 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 testingofheavy-
mineral concernitrates from gravels, slope wasn, and
disintegrated bedrock for radloactivity, in a fashion sim-
flar to that nsed by Wast {1953) in the Darby Mountains
of the Seward Peninswla, wouwld aid considerably in lo-
calizing the occurrence of the uranothorianite on Port-
age Craek,

KOYUKUK-CHANDALAR REGION
By Arthur E. Nelson

The presence of radicactive materials is kmown in
two lacalities in the Koyukuk-Chandalar region{Wedow
and others, 1951; White, 1852), Accordingly, radio-
activity reconnaissance investigations were undertaken
In the Chandalar mining district and at the Gold Bench
mining area (fig. 1). Alrborne radioactivity treverses
were conducted over ¢ part of the region while fying
the party into the region and returning it to Fairbanks.

Radioactivity traverses and outerop tests were
made in and around the mines and prospects, wineral-
ized zones, and the country rock at the two Localities,
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and samples were ¢ollected for eguivalent-ursnium
determinations and mineralogic studies. Streswm grav-~
els were sampled to determine if radioactive minerals
are being liberated from the bedrock of areas drained
by the streams.

A stangerd portable survey metsr was modified
1o accept interchangeable 6-inch beta-gamme and 2- by
20-inch gsmma probes, which were used for Indjvidual
outerop tests and normal ground traveraes, regpectively.
For airborne traverses a standard survey meter coupled
with six 2- by 40-inch gamma probes, connected in par-
allel, was mounted in a light aircraft (Wedow, 1051),

The field work in this area was conductad jn late
August 1952, by Arthur E. Nelson, geologist, and
Richard 8. Smith, geologic field assistant. This work
was done on behalf of the Division of Rew Materials of
the U. 8. Atomic Energy Commission.

Geology and radioactivity studies

The Koyukuk-Chandalar region (fig. 1) lies in the
southern foothills of the Endicott Mountains which are
a part of the Brooks Range., The reglon is drained by
the south-Bowing Koyukuk River on the west and the
Chandalar River on the eest, 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 (1918) gives an account of the geology of
the Koyukuk-Chandalar region, and Mertie (1825) gives
a detailed account of the Chandalar rnining district; hence,
only & summery of the main geclogic features is present-
ed herein.

The rocks of Lthe region consist of a series of sedi-
mentary strata which have been folded and faulted and
range from pre-Cambrian or pre-Ordovician to Cre-
taceous in age, and of igneous récks of Paleogoic and
Mesozoic age. Generally, the oldest sedimentary rocks
occur in the southernmost extremities of the district
and are overlain by successively younger sedimentary
bads to the north. :

The southernmost belt of sedimentary rocks, con-
sisting chiefly of gquartzite and quartzitic schist of pre-
Cambrian or pre-Ordovicien age, is folded along a gen-
eral east-west axds and has a northerly dip. Overlying
the quartzite and quertzitic schist is a sedimentary se-
quence of Paleogolc age, now metamorphosed to schist
and phyllits. Thesge latter rocks have the greatest areal
distribution in the region and have the same general attl-
tude as ¢he underlying quartzite and quarigitic schist. -
Limestone of Silurian age overlies the metamorphle rocks
of Paleozoice age and is in turn overlain by Devonian ang
Mississippian slates, sandstones, and limestones. In
the southarn part of the district Cretaceous conglomer-
ates, sandstones, and shales lie unconformably on the
older rocks, The igneous rocks in the region consist
of Upper Sllurian or Lower Devonian granitic gneiss and
a granodiorite of pogsible Mesozolc age. Greenstones
of lats Paleozoic age occur as dikss, sills, and flows
and are agsociated with al), rocks of Paleozoic and pre~
Paleozoic( 7) age.

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 rmasses which were not easily accessible
otherwiss. Most of these areas are located in the region
drained by the North Fork of the Koyukuk River. In ¢gen-
oral that area drained by the South Fork of the Koyukuk
River has a heavy cover of overburder, and it was im-
possible to get effective radioactivity coverage; thus,
little traversing was done there.

Chandalar mining district

The Chandalar mining district (fig. 5) is localed
about 8 miles east-northeast of the head of Lake Chan-
dalar and comprises en area of about 100 square miles.
Prospecting for placer- and }ode-gold deposiis has been
carried on intermittently in this district since 1800.
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 aqits, shafts, and opencuts,
most of which are now inaccessible, Hence, all that
can be seen of the geological relationghips is at the sur-
face outcrops.

Mining activity {n recent years has been somewhat
limited; in 1952 only five men were engaged in either
prospecing or mining operations. One man was pros-
pecting on a very limfted scale, 2nd iwo men wers de-
veloping a quartz vein on the divide between Big and
Litle Squaw Creeks. Sluicing at a small placer mine
on Tobin Creek and at another on Blg Creek, each & one-
man operation, was considerably hampered because of
a limited water supply.

Sedimentary and igneous rocks of Paleczoic age
were the only formations seen In the district besides the
uncongolidated stream and glacial deposits. 'I'he sedi-
mentary rocks are primarily mica schist with minor
amounts of chlorite schist. The schist is cut by green-
stone dikes and locally by small bodies of granitic gneiss.
Numerous gold-bearing quartz veins cccur in the schist
and are apparently confined to four main zones, all of
which have a wasterly trend, but some dip to the north
angd others to the south. Locally, minor velns are sub-
sidiary to the more persistent ones, These subsidlary
veins have different trgnds which are probably the re-
sult of local stresses superimposed upon reglonal
structure.

Radioactivity traverses were made across and
along mineralized zones, ore dumps, and adits; spe-
clfic oulcrop tests were made and a general traverse
conductaed 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,

Laboraloyy studies found traces of monazite, zir-
con, end uranothorianjte in certain sirears samples col-
lected during the summer field season of 1952, as indi-
cated in table 10, A few grains of pyrite and galena and
one grain of molybdenite were found in the sample con-
taining the uranothorianite, This suggests the possi-
bility of sulfide minerals occurring in veins in the drain-
age basin of Big Squaw Creek, which may be the source
of the vranothorianite.
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Gold Bench

Gold Bench, a high-level deposit of stream grav~
els, 1Is situated on the northwest side of the South Fork
of the Koyukuk River (fig. 1). Placer gold has been
mined from these gravels since about 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 they
overlie a thick sequence of wash deposils. The size of
the unconsolidated sediments (gravel and wash) ranges
from coarse to fine grained. The deposits are crudely
stratified and are about 200-300 feet high 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 grav-
els is unknown at the present time. The following min-
erals have been observed by White (1952, p. 11) in con~
centrates {rom Gold Bench: magnetite, garnet, hema~
tite, zircon, olivine, epidote, sphene, pyrite, scheelite,
gulena, chalcopyrite, rutile, cinnabar, cassiterile,
bismuthinite( 7}, and thorianite( 7).

A radioactivity traverse of the entire mining area
of Gold Bench was made, the stream gravels sampled,
and & placer concentrate obtained. The traverse indi-
catedmo radioactivity of any significance above the nor-
mal backgqround count, However, 2 placer concentrate
obtained contains 0. 18 percent equivalent uranjurm, The
results of the laboraiory studies on the radioactivity of
the samples are summarized in table 10,

Summeary and Conclusions

The results of radicactivity investigations in the
Koyukuk-Chandalar region during the summer of 1652
showed thel no high-grade radioactive deposits are
associated with certain metalliferous lode deposits in
the Chandelar mining districi that were previously desmed
favorable for the occurrance of uranium ores.

Trace amounts 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 gource of the monazite.
However, Mertie (1925, p. 263) has suggested the source
of \i® monazite to be some highly acid granitic rock,
possibly of pegmatitic character. The results of invest-
igations in the Chandalar mining districl indicate that
there is little pogsibility of finding commercial quanti-
ties of monazite In the stream gravels,

Traces of uranothorianite have been found in the
stream gravels of the middle fork of Bjg Squaw Creek in
the Chandalar mining district. The valley of Big Squaw
Creck is 2bout 5 miles long, and it divides into west,
middle, and east forks approximately 1.6 miles from its
mouth. Stream-gravel samples were taken from each
fork, but only the sample from the middle fork contained
uranothorianite.

A traverse of 2 part of the ridge el the head of the
valley of Blg Squaw Creek revealed no anomalous radjo-
acllvity. Likewise, no prominent zones of oxidation or
alteraiion were found in the valley of Big Squaw Creek
to danots the presence of sulfide-bearing mineral de-
posits that could be the source of the yranothorianite and
the other metallic minerals occurring in the placer con- .
centrates, Tt is highly probable that such mineral depos-
its exist, but they may not be very extensive because only
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Table 10.—Eguivalent-uranium analyses and redioactive minerals of stream and placer concenbrate samples from the Koyukuk-Chendalar
reglon, Alaske

[Eguivalentroraniem analyses sod ajnerst idescifications by J. ). Macrko and A, B, Nelaoa. Xindic;tutbn g

bess chen 0.003 U

P For Fronrn}e}ig? For magnetic fraction: methylene todids’ —
Sample orlginal . 1.6 smps Radicactive
number Locatlon sa;fl coo- | YeSHiOn: o 4 aup| 0.4 amp| 0.5 emp| 0.7 smp| 1.0 amp| 1:5 8mPs) 7L C7 minerals
ple centrate met.hyl?na magnetic megnetl
iodide gunetlc
4532 Tobin Creeke---- Stream-- | < 0.001L 0.01 X X 20,20 [wwemnman T PRI [ S — Monazite in trace
. amounts.
4635 Little Squaw s e B < .01 Q02 X |-ewe—ae- X 20,005 | = wm~mmw [ oo Monazite; only a
Creek. . fow grains.
hé37 East fork of Big--do---~- < .00l < .00L b G PN, DUV PRIV PP N MUY P
3quaw Creek. j
5538 Middle fork, Big-do--~-- .00 .018 X |- 12 S [P 33.2 |-mmmmmmm- *X '|Urauothorienite in
Sqguaw Creck. trace smouats,
vith a few graips
of-monazite and
zircon.
4639 West fork, Big |~do--w=-- < .00L .003 X -- . S ROV SR P
Squaw Creel.
k640 TUnnazed streaw |- -do~----| < .001 005 X |ewmenn- D A R el St el Bl R
west of Big "
Squaw Creelk. 5
4kl Gold Bench, do-e--= | < .001 015 X ) S VPR X .05 X *0.08|3phens, zirvecon,
south fork of - and thorite{?) in
the Koyukuk trace amounts.
Riverp,
L N S Placer-~ 2 I X - - m——— | mm————— e e Jranothorianite
with trace amounts
. of asphene, zircon,
and monazite.
1 . H F
1Heav1e_1: than methylene iodide (op gr 3.3). BZimon i ine(?).

oapothontaite.



" Table 11.—Radicactivity of rock end ore samples from the Koyukuk-Chandslar region, Alaska
[By U. $. Geological Survey Inboratory, College, Alaskal

Equivalent
f:amP lf' Location Type of semple uranium
umbe (percent)
4631 |Mine at the hsad of Tobin Creek----=-~erwecommmooooo-ams Ore QUNP-=-av—-mwmm—mn < 0.001
4633 |Valley of vupper Tobln Creek-----—--—-—--—e-oecmmmmmam—=n Igneous float---w«---- . 001
4634 |Mlne on divide between Blg Oreek and Little Bquaw Creek- Vein-------—-c-mc-omo < .00
4636 |Mine on divide between Little Squaw and Big 3quaw Ore QUIpP------m====-= .001

Creeks.

trace amounts of the metallic minerals were found.
It is thought that thess 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 its head seem
to have been overrun by dlaciers, as has been
pointed out by Mertie (1925),

Thus, the traces of uranothorianite and metallic
sulfides in concentrates from the piacers of the valley
of Big Squaw Creek suggest that this locality may be
favorable to prospect for a uraniferons lode deposit. It
should be stressed, however, that the discovery of the
bedrock source of the uranothorianits at this locality
would not necessarily lead to commercial production of
uraniferous ores. The size, extent, and grade of a de-
posit, insofar as they can be determined by surficial in-
vestigations, as well as the remoteness and, hence, ac-
cessibllity of the district require much consideration
and study prier to exploration and development.

Uraniferous thorisnjte has been noted in placer
concentrates taken from Gold Bench previous to 1962
(White, 1962, p. 8-12). A placer concentrate obtained
during the summer of 1952 contains 0. 18 percent equiv-
alent uranium that is due primarily to uranothorianite
and, to a lesser extent, to monazite,

Maddren (1913, p. 108), in discussing the origin

of the placer gold and, presumably, of the uranothorianite

occurring at Gold Bench, suggests that the mountains on
the south side of the South Fork of the Xoyukuk River are
tha 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 that may have genetically associated met-
alliferous lode deposits that could be the source of the
radioactive and metallic minerals in the placers at
Gold Bench. A reconnaissance consisting of the ragio-
activity testing of concentrates from the placer gravels
of minor ereeks and slope wash in the mountaing south
of the South Fork might locate the sourcs of the urano-
thorianite. A similar technique was used in 1947 by
West and Matzko {Geault, Killeen, West, and others,
1958, p. 21-27) and in 1948 by West (1953) on the east-
ern part of the Seward Psninsula, Alaska, where soil
conditions and sampling problems are about the same

a3 in the vicinity of the South Fork of the Koyukuk River.

FORTYMILE DISTRICT
By John J. Matzko

A sample of Irash fluorite ranging from colorless
to blue, green, and purple wes received by the Terri-
torial Department of Mines in the summer of 1852 from

18

Mr. George Xing, Boundary, Alaska. The writer learned
irom Mr. King that the sample came from Mr. George
Robinson of Jack Wade on Wade Creek; alsc, that

Mr. McDonald, who was prospecting in the Fortymile
district, had uncovered some fuorite along the highway
east of Chicken, Alaska (figs, 1 and 8).

A party consistingof John J. Matzko, geologist, and
Fred Freitag, field assistant, investigated these occur-
rences during the latter part of August 1962, This work was
dong oa behalf of the Division of Raw Materials of the U, S,
Atomic Energy Commission.

Wade Creek

Wade Creek heads against Steel Dome and flows
plmost due Southwest to join Walker Fork. The bed-
rock in Wade Creek includes several varieties of schist
and some thin-bedded ferruginous limastones, all of
which are a part of the Birch Creek schist of pre-
Cambrian age (Prindle, 1809; Mertle, 1938), Several
small bodies of granitic rocks intrude schist in ‘the
vallgy. A basaltic dike is reported to occur near the
head of the creek (Prindle, 1909, p. 38).

Mr. Robinson, who had 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. 8) and that the pit had since caved,
The source of the fluorite was not determined.

A concentrate of stream-gravel (sample 4828,
fig. 6) from Wade Creek taken below the mouth of the
Auorite-bearing tributary has an equivalent-uranjum
content of 0.001 percent. No radioactive minerals were
found in the sample.

Walker Fork

Mr. Georgs King reported to the writer that
Mr. McDonald, prospecting in the Fortymile district,
Eagle quadrangle, had uncovered some fluorite aleng
the highway east of Chicken. The fluorite monument,
which McDonald had set up Lo 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. 8).
Only a few exira pleces of weathered fluorita besides
those of the marker were found, A traverse mede with
a Geiger counter did not locate any anomalous radio-
activity.

A channel sample, 4627, taken across the zone of
decomposed rock contains only trace amounts of radio-
active minerals—0. 003 percent equivalent uranium as
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determined in the laboratory. Mineralogi¢ examination
of the sample indicates that goethite and hematite are
the major constituents; colorless fluorite constitutes

adbout 5 percent of the sample, and lron-stalned mica,

pyrite, and rutlle occur in minor amounts,

Bedrock outcrops alongside the road west of the
bridge across Walker Fork and on efther side of the
sample fluorite zone consist of fresh-appearing gran-
odioritic rock. Details of the geology of the area have
been discussed by Prindle (1809) and Mertie (1938).
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