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equivalent uranium content of the samples collected
during 1852 in thls area is 0. 004 percent,

No uranium deposits of commerclal imporiance
were found in the Marshdll and southern Kaiyuh
Mountains area. Samples collected in the Marshall
area contain 0, 001 percent or less equivalent uranium.
The vein matisrial at the McLeod molybdenite prospect
in the southern Kalyuh Mountains shows less thap
0. 001 percent equivelent uraniuvm and the rhyolite
porphyry country rock contains 0, 003 percent equiva-
lent uranivm,

INTRODUCTICN

Location, description, and accessibility

Radioactivity examinations in the lower Yukon-

- Kuskokwim region, Alaska, were made ip the Russian
Mountains, the Marshall area, ang at the McLeod
molybdenite prospect in the southern Kafyuh Mountains
trom mid-July to mid-August 1952,

The Russlan Mountaing comprise an Isolated
group of rugged peaks in the Kuskokwim Mountain belt
centering about 15 miles northeast of Aniak on the
Kuskokwim River and 45 miles south of Holy Cross on
the Yukon River (fig. 1), They are bounded on the
south by the Kuskokwim River; on the w2st and north
by the Owhat River; and on the east by the Kolmakof
River (pl. 1). This group of mounta{ns has an extent
of about 10 miles both from east to west and from
north to sonth. The central peaks range. In altitude
trom 4, 000 to 4, 500 feet, contrasting sharply in relief
with the flanking well-rounded ridges and sloping spurs
Lhat range in allltude from 1,000 to 2,000 feet and the
broad valleys of the Kuskokwim, Owhal, and Kolmakof
Rivers. Striking topographic features In the rugged
part of the Russlan Mountains are the knife-edge ridges,
steep talus-covered slopes scarred by many rock slides,
precipitous-walled cirques, hanging valleys, and steep-
sided U-shaped valleys.

The Russian Mountains are not easily accessible,
An airfield at Anlak which is maintalned by the Civil
Aeronauntics Avthority will accommodate raaltiengine
planes., Single-engine aireraft may land on a bar in
the Kuskokwim Rlver near Napalmial. The Kuskokwim
River is navigablé for shallow-draft boats, tugs, and
barges that bring most of the heavy frelght up the river
from Bethel, 100 mtles southwest of Aniak. A winter
sled trafl along the Xuskokwim River from Napalmiut
follows the valley of Sutter Creek, a tributary to
Kolmakof River, and swings around the northeast end
of the Russian Mountains into lower Cobalt Creek, a.
tributary to Cwhat River. This trail {s about 28 miles
long. A similar irail, about 12 miles long, extends
from Little Russian Mission to the headwaters of
Mission Creek, a south-flowing tributary to the
Kuskokwim River.

The central part of the Marshall area lles on an
east-trending divide between Wilson and Spruce Creeks,
tributarles to the Yukon River, about 8 miles east
southeast of Marshall and 75 miles southwest of Holy
Cross (fig. 1). This divide is a well-rounded tundra
covered upland having sparce rock outcrops and
Scattered patches of rock talus. Its maximur altitude
1s1,780feet. Pilcher Mountain (altitude, about 2, 000 feet),

44 miles northeast of Marshall, is the highest and
most conspicuous peak in the area.

The Marshal) area is accessible by single-engine
planes that may land on any one of {four small airfields
(pl. 2). Two of these airfields are located al Marshall;
a third is near the mouth of Disappointment Creek, a
tributary to Wilson Creek; and a fourth is near the
junction of the two main headwater forks of Willow
Creek, a tributary to Spruce Creek, The airsirip on
Disappointment Creek although abandoned appeared to
be in the best condition {n 1852. Amphiblious angd float-
type aircraft may land on the Yukon River at Marshall
and elsewhere {n the area. Most of the heavy freight
is brought up the Yukon River by boals, tugs, and
barges. A tractor trajl originating at Marshall follows
up Wilson Creek via the airfield on Disappointment
Creek to Elephant Craek where it crosses the divide
to the mining camp and airfield on Willow Cresk. A
road extends from the mining camp on Willow Creek
to The Landing, 7% miles southeast of Marshall.

The McLeod molybdenite prospect in the southern
Kalyvh Mountaing i3 about 90 miles north~northeast of
Holy Cross, 65 miles southeast of Unalakleet, and
70 miles south of Kaltag (fig. 1). 'Ths depositisona
low ridge about 14 miles east of the lower end of the
largest island in the Yukon River in this vicinily
(flg. 2). Most of the hills near this prospect are
covered with vegetation, Bedrock outerops are scarce.
Rock talus occurs on seme of the steeper slopes and
hilitops. There are no roads or airfields in this part
of the Kaiyuh Mountains, However, single-engine
planes may land on a bar along the east bank of the
Yukon River about 6 miles downstream from the large
island mentioned above, A point 6 or 7 riles north-
west of the McLeod prospect may be reached by small
boat. '

Purpose and methods of investigations

Mineralogie studies by Moxham (1950) in 1848
of ssmples collected in the Russian Mountains by
R. E. Wallace and E. J. Webber of the Geological
Survey in 1944 disclosed traces of metazevperiie in
a radioactive concentrate of arsenie-copper veln
material from the upper tunnel of the Konechney
claims. Because the zeunerite (now called metazeunerite)
may be indicative of the presence of primary uranium
minerals, a field investigation of this ares sppeared
to be warranted.

Reconnaissance examinations were made in the
Marshall and southern Kalyuh Mountains area because
they were known to contaln lode deposits having mineral
assemblages similar Lo uranium deposits in other parts
of the world, A proposed investigation of a sllver-lead
deposit in the northern Kalyuh Mountains could not be
accomplished because of the lack of transportation
facilities,

The 1952 investigations were made by
Walter S, West, geologist, and George M. Haselton,
geologic field assistant. This workwasdone on behalt
of the Division of Raw Materials of the U. 8. Atomic
Energy Commission. Helicopter anglight-plane sapport
for the work was furnished by the U. S, Army, 30th Engl-
neer Base Topographic Battalion, with Forward Echelon
Headquartersat Unalakleet. The Russian Mountainsand



g v" W:SWL Yoyﬁk?\&;ﬂ'
L A

Pe Wooliyy Smec Cdmp 4§ -
' MY,
Cape Rodney ',_,;.:.‘-i-‘ﬁ /8

3 Qurutte mga Vgt WL V4 i
2 Q% UL O i) ’é O it Mismlon) "!,
indew ) “- e \ loymin (\0‘\ -)"
| 7 fo582 / o S~y
Cape Nome Rocky Poln 9 V} ;_LL_;;; f}qr\b'lg
ape Darby
A
3 Hustwro |
[—~— Rdavik

NORTON SOUND %

Tolstol Py '
£ex? f\ vk Phi
U

;2

i 13

Apoik

0 , ' MOFM‘I?_I ..

o T i ‘1 © A
ESEN 0, AP S e 0 -
RN L Aiaso 3 A B

e o ﬁ‘ SRS D ~
i

AN

{ AR
ok

e i ' )
' o y— “‘-_ o
v ""&"“"ﬁ'—'-"’i’f‘f’:3 2 8
= g A
- (o0 0

Y e
oo«‘“"”g%h j «?‘\T . =

YWoF AV
Securry, i 5 $ ﬁ?‘ g
Cape Nowonna ~/ (/ K %:'
m 4 & ymifa ts
% é;‘ ‘\ﬁ' N2
I a

-~ Cape |Pol gemaister |
/

S? 449 3 . ) L?O“

Sine from Aluske Map

Figure 1, —Index map of the lower Yukon-Kuskokwim reglon showing areas mapped, Alaska.

3



E] a- x5 . 10 - 15 20| HILES
Tae——p——x

Figure 2. —Topographic mayp of part of the Unalakeet quadrangle, west-central Alaska, showing location of McLeod
molybdenite prospect.

4



Marshall area were worked from the 30th Engineer's
{ield camp at Holy Crogs. The southern Kaiyuh Moun-
taing area was covered from the 30th Engineer's field
camp on the east bank of the Yukon River 55 miles
southieast of Unalakleet,

Field investligations in the three areas consisted
of airborne radfoactivity traversing and traversing
by foot ang the collecting of rock and mineral samples,
Walking traverses were made with standard commer-
cfal models of portable survey meters equipped with
2- by 20-inch gamma probes mounted on packboards.
Indlvidual talus blocks, ore specimens, veins, dikes,
and some bedrock outcrops were tested with 6-inch
beta probes. A gang of three 2- by 40-inch gamma
probes attacheqd to standard survey meters was used
for airborme traversing with Light planes and heli{cop-
ters,

All equivalent uranivm analyses and most of the
mingralogic determinations of the samples were made
by personnel of the Alaskan Trace Elements Unit at
the Geonlogical Survey's Fairbanks testing laboratory
at College, Alaska, and at Washington, D. C. Sev-
eral X-ray analyses were made in the laboratories of
the Geological Survey, Washington, D. C.

DISCUSSION CF DATA

Rugslan Mountains

Geology

The geology of the Russian Mounlains has been
described by Maddren {1915) and Moxham (1850), The
geology i3 shown on plate 1.

A felsia stock thal probably was Intruded in
either Cligocene or early Miocene time is ex-
posed in the high ceutral part of the Russian
Mountzins, The chief components of the stock
are quartz monzonite of porphyritic character and
granite with more mafic material occurring as
a border phase of the intrusilve rock mass., Mafic
and felsic dikes probably relzted genetically to
the stock occur in the stock and in the adjolning
country rock. A parrow and somewhal discon-
tinuons belt of Tertiary baszlt is found adjacent
to the stock. The highlands that surround the
central intrusive and extrusive igneous mass are
made up of raetamorphosed graywacke and slate
of Cretaceous age grading into the sedimentary
series of graywackes, sandstones, and shales
that form the greater part of the Kuskokwim
Mountains, The valley floors and lowlands are
covered with a mantle of glacial deposits, out-
wash, and alluviom,

Mineralization

The stock and genelfcally related dikes in
the Russian Mountains bave been rather highly
mineralized and several lode deposits of metallic
sulfides were found.

After the emplacement of the intrusive
igneovs rocks, ‘ore-forming solutions were appar-
ently injected along major Joints and shear zones

that sirike northwesterly across the stock and dip
steeply to the southwest. The solutiona deposited
minerals in the formn of f{issure veins and breceia
fillings. To a lesser extent ore minerals occur
disseminated in the jgneous country rocks.

The lode deposits are mainly composed of
arsenopyrite, chalcopyrits, pyrite, pyrrhotite, and
hematite with amall amounts of galena, sphalerite,
chalcocite, native copper,.and scheellte being
present at some localfties, According lo reported
assays, the ore shaws minor amounts of gold,
silver, and tin, In the zone of weathering the
ore has bean partly altered to scorodite, limonite,
goethite, agurite, malachite, cuprite, and chrysocolla.
The principal gangue mineral is quartz,

Prospects

Rather extensive prospecting for ‘copper and
other minerals has been done at iwo localitles
In the Russfan Mountains.

One of these localities, the Konechney
prospect (sample localities 1734, 3267, 4650, and
4853, pl. 1), was discovered in 1920 by
Joe Xonechney of Anlak and has been developed
by him 2]lmost continuously since that tfme until
a few years zgo. The prospect is sitvated at
and above the headwaters of Mission Creek at
an altitude of about 2,000 to 2,350 feet, The
workings consisi of two tunnels that total about
900 feet of underground excavation and several
surface pits and trenches, The portal of the
upper adit is now covered by 2 rock slide, the
lower adlt is completely iced shut near the
portal, and the sorface pits and trenches have
slumped and are partly filled with rock talus.
The development work has explored a mineralized
zone about 200 feet wide for a distance of
1,000 feet along the suriace trace. The mineral-
ized zone consisting of guartz veins and thin
layers of breccia and gouge, occurs in guartz
monzonite and nearly vertical basaltic dikes that
airike N, 25° W, The orientation of the mineral
deposits iz the same a3 that of the dikes. Aec-
cording to reported assays, the ore has an av-
erage content of 1.0 percent copper, and 0.1 ounce
of gold and 1,0 ounce of silver per ton.

The other locality Is in the upper basin of
Cobalt Creek near the heagd of the east headwater fork
and 2 little more than a mile north-northeast of the
Konechney prospect. The Coball Creek prospect
(sample localitles 3288, 3270, and 4683-4669, pl. 1),
whlich was discovered about 1900 and comprises four
clajms collectively ¥mown as the February group,
iles at an altitude of about 1,550 to 1,750 feet. The
workings consist of three shallow shaftg and several
surface trenches and pits. At the time of the writer's
vigit the greater part of the workings had become
filled with rock debris. The development work hagd
oxplored about 800 feet along the strika of a vein
depostt of the fissure type and associated mineralized
breccia zones tha! may be traced by surface
croppings for a distance of about 4,000 feet.

The mineral depogits occur In quartz monzonite,
The vein which strikes N. 256° W. and dipa 80° SW
renges in width from 5 feet to 30 inches and



appears to average about 3 {eet in width to a depth of
40 feet, Lhe max{imum reported depth attained by a
shaft near the north end of its outcrop. The ore con-
taing copper, gold, and silver. The copper, in the
form of chalcopyrite, is said to increase in amount
with depth. An ore sample from the dump of one of
the shatts is reported to have assayed 11.0 percent
copper, less than 0. 25 ounces of gold per ton, and
traces of silver, Assays of lwo samples from a
shallow shaft about 1,000 {eet west of the fisgure vein
mentloned above are reported to show the presence of
1,22 and 1. 40 percent tin.

Probably other mineralized zones in the Russian
Mountains have been progpeécted to some extent al-
though no workings were observed beyond the llmits
of the Konechney and February groups of claims. One
of thege additional mineralized zones trends north-
westerly across the crest of the ridge between the
Konechney and Cobalt Creek prospects, and another
occurs on the northwest slope of the divide between
‘Mission and Cobalt Creeks east of the Konechney
prospect. Possibly more detailed investigations would
reveal other occurrences of lode mineralization.

Placer gold has been reported In the gravels of
Mission Creek. Some of this gold was probably de-
rived from zones of mineralization in or near the con-
tact of the intrusive igneous rocks at the head of the
stream.

Radioactivity and mineralogic studies
Airporne radicactivity traversing in the Russian

Mountains was accomplished with a U. 8. Army L-19
plane. Adverse weather conditions limited the traverse

to the lower aliitudes in the mountains, and only 2 smail

part of the intrusive igneous rock mass along Mission
Creek could be covered by the flight. A considerable
amount of the area north and east of the mountains was

traversed during the same flight which originated at
and returned to Holy Cross on the Yukon River. Part
of the area south and west of the mounlains was covered
on a continuation of the flight to Aniak,

Radloactivity traversing on foot was essenlially
confined Lo the intrusive igneous mass {n the vicinity
of the Konechney and Cobalt Creek claims. AS pre-
viously pointed out in the discussion of the prospects,
none of the bedrock and minera) deposits in the under-
ground and surface workings were accessible for study.
However, the ore dumps from the workings were care- &
fully traversed and many individual rocks and ore spec-
imens on the dumps were Scanned with 8-inch beta probes.

Neither alrborne nor walking traverses disclosed ¢
the presence of any significant radialion anomalies. How-
ever, they did show that the intrusive igneous rocks
were more radioactive than the other types of rocks in
the Russian Mountains.

Equivalent uranium determinations were made on
14 of the rock 2nd mineral samples collected in the
Russian Mountalns guring the 1852 investigation.
Equivaient uranium analyses of these samples (nos. 4647,
4648, 46950-4653, and 4862-4668) and 7 semples col-
lected by R. E. Wallace and E, J. Webber in 1844
(nos. 1734 and 3268 through 8271) are given in table 1.
The equivalent vranium determinations listed in
table 1 were made on unconcenirated ¢rushed rock
and veln material. The locations of the samples are
shown on plate 1.

As shown in table 1, the samples collected in
1844 contain from 0.002 to 0. 008 percent equivalent
uranium. The equivalent wrantum conteot of the
1962 samples ranges from less than 0.001 to 0.004 per-
cent with the quartz monzonite bedrock samples having
the largest content. The relatively low percent of
equivalent uranivm in the samples substantiates the
resnlts obtained by airborne and walking radioactivity

Table 1.—Equivalent uranium anslyses of samples from the Russlan Mountains, Alasks

X

Sat:gi!.e Location Type of material (pe?‘gent‘,)
17342 | Upper tunnel, Konechney ProSpect-e—e---—awe-—o-——a=<oe-—o| Vein concentrate--«----- (3)
3266 M18S100 CreeK-wwmrmm oo e e Grancdiorite float---<-- 0.005
3267 Lover tunnel dump, Konechney pProsSpe¢t—-—-----s---—we-a-oo BaSAlbe—cavammm e o ] .002
3268 | -m~—mm ~Q0mm =~ m e = st mm mmmm e mm i £m o Granite==-amwm=mcmmmwand] .005
3269 Trench no. 3, Cobalt Creek Prospect---—----ec——om—mcea- | Quartz monzonite--—~m--- .00k
3270 McDonald ahaft, Cobalt Creek DrosSpost-———rw—~mmcececcwana Wall rogk?---r——mem———u— 006
3271 Upper tunnel dump, Konechuney prospect - ~~={ Voin materilw—-——~ewac- .00%
4647 Lower tunnel dump, Konochney DrodPect--——=m--a—-cocvwmm—ubou-no AQ~---—mm—m—mmman - .001 S
UYEUB | ---mvasfO-r-wemmm e e T L C R BB S S SRR QUartz monLoNiTe——=~~~-- .Q0k
4550 Ore box at cabin, Koneclmey progpect-----av=-~-ccecawc-n Velp material-—---~-vv-o 002
4651 Lowsr tunnel dump, Konechney pro8pect----vemee-amemaw-——ho-——- 1.7 TR .002
4652 Upper tunnsl dump, Konechney ProS8pect-—~—see-—-——exavr——p—~s P T YN 002 P
4653 Trench above upper tunnel, Konechney prospect----------- Mineralized rOCK-—~~wm=~~ .002
4662 Divide between Mission and Cobalt CreeKS-wm~c———mem—w—n Mineralized teluS—-«m=-- .00Y
1663 Trench below lowesat shaft, Cobalt Creek prospect-~-—av--= Quartz-tourmaline veln-— .002
U6E | wmmene el mmmm e A s dsm A Mo s mme—aemmes————— QUAIrtz mOnZOonite——a—s—aq .00L
3665 | memmecs O~ mmmm A A A e mmmm A m——————————————— i Voln material----~—<a~on .004
k666 Lower shaft dump, Cobalt Creek Prospect-~memwea=—a= ~mmmabc B0 ] .001
4667 Middle shaft dump, Cobalt Creek prospect---<--—--—v-e~=-- U, V. YUV SRS 001
4668 Upper shaft dump, Coball Creek ProspeCli---~--~=--cama-acf—~~= e 7o TS MO L001
4669 P1t above upper shaft, Cobalt Creek DProspecl-—=--—a=---- Y« T YU , 00T

A Rquivalent eranjum.
210dicaces samples collecend In [544. .

*Heevy mineral {rxceion (grenter than 3.3 specific graviry) conemined 0,01 perceat equivalon wraninm,
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traverses, namely, that no highly radioaclive deposits
were detected at or near the surface in the part of the
area which was subjected to study.

Additlonal radicactivity and mineralogic exami-
nations of the 1952 samples indicated that most
of the radioactive minerals were contained in the
heavy-mineral fractions (those greater than 3. 3 specific
gravity) of the samples. The minerals identifled in
the heavy-minera) {ractions of selected samples are
listed in table 2.

As shown in table 2, uranium in the form of
metazeunerite, a hydrous copper-uranium arsenate
(Frondel and Fleischar, 1952), was found in a trace amount
in sample 4652 from the ore dump of the upper tunnel
at the Konechney prospeci. The meélazeuuoerite very
likely accounts for most of the ragioactivity in the
sample. The presence of this minor amount of
metazounerite may be indicative of considerably
larger amounts at depths greater than could be de-
tected by radicactivity traversing as the ore ump
has been so highly oxidlzed and leached that even
trace amounts of secondary uranium minerals would

not be expected to cccur in {t. The same acid, oxi-
dlzing environment conld account for the absence of
both secondary snd primary uranium minerals in

the samples {rom ore dumps and surface outcrops
elsewhere in the Russian Mountains. Bowever, the
melazeunerite in sample 4852 may merely be the re-
maining decomposition product of primary minerals
Including one or more vranfum minerals that at one
time occurred locslly near the surface in veins or
disseminated in the country rock, The source of the
metazeunerite in this sample is probably the same as
for the metageunerite in sample 1734 that was collect-
ed in the upper tunnel at the Konechney prospect by
Wallace and Webber in 1944.

The radloactivity of the remainder of the Russian
Mountains samples is attribuied chiefly to the presence
of zirdon, Other minerals such as topaz, garnet,
apatite, hematite, goethite, limonite, malachite, and
perhaps some of the sulfides may contain trace amounts
of uranium 8s an impurity and thus contribute slightly.
to the radicactivity of the samples in which they are
found. Howsever, none of the minerals from the area
have been subjected to chemical tests for uranium.

Table 2.-—Mineralogy' of heavy-mineral fractions (those greater than 3.3 speclfic gravity) of sa-
lected samples from the Russlan Mountailns, Alaska

Estimated volume

rcent of mlnerals present in samples

Mlnerals 1647 | 464

k651 | ubs2 [4662 [ 466U | 4665 [4666 [4669

-—-- 1

Areenopyrite -—~cte oo mm e 45
Axinlte—-- -~ e o -_—— 5
Tr.2 2

Chalcopyrit@---—mceommmm o mmmemanl Tr.
ChlOPiteemmmmmm e o mmmmmmeam oo m oo

——-- |Tr.

(2] o) o B < B Ty R
Dlopside-~~-—-=-mvmemmmm e Tr.
——-= )

Garnet——-~--- e~ i3

Goathite-~——-—-mamm e Tr. 5

Hematito~~~—-—mmmwmemmm e oa 12 |Tr.

Hornblende-~=-~m--memmm oo ma oo ———- 5
Ilmenite--m=--mmc el ~————— ——- 65
Limonite--=~--m e 9
_— 1
Malachlte-----a-mmmm e Ty, 1

PYPLE@ - mmmmmmm e e cem oo Te. 1
| 5

N g R i L TR LA 1
Rock miner8l8~ —-—eoemmmee ol

S0heelite=~--m-mm e aoaal oo
3COorod1te === rr o m e
Sphalerite-——-—mm~ e memme e
TOPRZ~=~m—m=m=nm e e -—--
TOUrMALLNG~ == == e e 20 |----
Zivcon--=~~r----a i Tr. 5

——- 1 3 40 60 | 8o 50
—-] 10
5 10 [Te.  (Tr. | Tr,
T, |----

© 5
10 [ Te. |7e. 20 2 8 2
———- 2
2| Tr. |----

- —_———— -———

- 10

-—-- 2
--— | Te. |Tr.
-—-- 1
---- 35 1
---- |Tr.
75 6 19 [----
---- | 30 3
1 30 [---- 6
1| we== |-==—= |[Tr.
2 15 1 1 4 1
---= | Tr.

- - . -_———

_— 3
1 Tr. 5 30 1 Tre. 1
3 1 5 (Tr. 1 2 [Dr.
-~ | 20

--- | 20
-_—— Tr. Tr.

"
——— 2

—————

>

-=-- | Tr-
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Marshall area
Geology

The geology of the Marshall area has been
described by Harrington (1918) and s shown on
plate 2,

The rocks {n the Marshall area Iinclude
upper Carboniferous gréenstone and ugper Cretaceous
argillites, conglomerates, sandstones, and shales
intruded by soda granite, quartz diorite, diorite,
and dacite of Tertlary or possibly in part early
Mesozoic age. The {ntrusive rocks formed stocks
and dikes, Some of the conglomerstes, sandstones,
and shales have locally been metamorphosed into
quartzites and slates. Both barren and milneralized
quartz veins, probably genetically related to the
igneous intrusives, are , common in the upper
Carbeniferous and Upper Cretaceous rocks. Late
Tertiary or Quatsrnary basaltic lava flows occur
south of Spruce Creek and in the vicin{ty of Russian
Migsion. Unconsolidated Quatermary deposits are
found throughout the area and include the residual
mantle or rock and soll on the higher hills and slopes,
the gravels, sands, and silts of the terraces and
lower hills, and the alluvium zlong the stream courses
and in the lowlands of the Yukon River.

Placer and lode deposits

Placer-gold mining has been done on Disap-
pointment and Elephant Creeks, tributarles to
Wilson Creek, on Wilson Creek, and on Wlllow Creek,
2 lributary to Spruce Creek. Minor amounts of plati-
num occur in the concenirates frown Wilson and Willow
Creeks. .The only active placer mining doring 1952
was on Willow Creek.

A number of gold-lode claims fave been
slaked in the Marshall ares, but very lttle develop-
menl work has been done on most of them. Free-
railling gold is reported from quartz veins near the
head of Edgar Creek, a .west tributary to the
Kuyukutuk River. Native gold, calcite, pyrite, galena,
and molybdenite occuT in quariz veins on a group of
claims near the hezd of Willow Creek. Some of the
veins contain 2 small amount of chalcopyrite.

This deposit is called the Arnold lode (sample
localities 4659 and 48680, pl. 2). Ths country rock
is greenstone which {n places shows strong pyriti-
gatlon, Development on the Arnold lode consists of
prospect trenches and pits, One vein, 6 inches to

1 foot in width, has been traced along its strike for
more than 100 feet by a series of trenches. A num-
ber of other veins have been exposed by opencuts
elsewhere on this property. Mineraligation similar
to that of the Arnold lode occurs in quartz velns in
the bank of the Yuken River at Marshall.

The formation of the quartz veins as well as the
mineralization of the veins and in some cases the im-
pregnation of the wall rocks are probably consequent
to the intrusion of the granite stocks and dacite dikes.

Radloactivity and mineralogic studies

Systematic multtple flight-line radicactivity
traverses were made witha U. S. Army L-19 re-
connaissance plane over the divide between Wilson
and Spruce Creeks and over Pilcher Mountain in the
Marshall area. A single-(light-line afrborne trav-
erse was made upstream along the Yukon River
from Marshall via The Landing, Tkuak, Toklik,
Kekamut, Akahamul, and Russian Mission to Kako
Creek., In adgition part of the highlands ang blufis
along the Yukon River were traversed enroute from
Holy Cross to Marshall and return.

Radioactivity traversing on oot ang the collect-
tng of rock and mineral samples were confined to the
divide between Wilson and Spruce Creeks in the vicin-
fty of Disappointment, Elephant, and Willow Creeks.

No significant radfoactive deposits were
discovered by radtoacliivity traverses.

The locations of the samples collected in
the Marshall! area are shown on plate 2. Equiv-
alent uranium analyses of 7 unconcentrated samples
are given in table 3.

As shown {n table 3, no samples contained more
than 0,001 percent equivalent vranium. The slight
amount of radicactivily in samples 4857 and 4654 prob-
ably is caused by primary accessory minerals in the

Teble 3. —~Equivalent uranium analyses »f samples from the Marshall area, Alaska

Semple Locetio Type of ev’
138

0o. ype of material per'oent)
4657 | Placer workings, DisSappointment Creek-—---eememmmmecomooe Soda granite----------- 0.001
11:2511 ------ go -------------------------------------------------- Daolte porphyry---=--=- .001

55 f----- e e i T T T s Minerelized sedimentary . 002

rocks.

3256 —————— A0~ e m e e QUArTZLEE———m—m—macenmx .001

53 |Ore dumps, upper opencuts, Arnold 10d8--—-mcmocewwacomon- Quartz veins---—---vo-wea .001
4660 |Ore dumps, lower OPeTCULS, ArNOLA 1OQS<-=wmmrmmm=oe oo | commmm AOm i mmmmm e .001
4661 |Ridge on left limit of Disappointment CreeKwasmam—~-——-w- QUATEZIE@—m m o mmmmae e .001

* Equivaleor uragium,



fgneous rocks. Because of the low eguivalent urantum
content of the samples, only a very few mineralogic
determinations were made. Mineralogic studles were
made of the mineralized quartz vein samples from the
Arnold lode, the most important lode deposit known Lo
occur in the area. The minerals present In the heavy-
minera) {ractions (those greater than 3. 3 speclfic grav-
1ty) of two samples from the Arnold lode are as follows:

Concentrations of heavy minerals in guertz veins from
the Arnold lode, Marshall area, Alaska

Semple 4659 Ssample 4660
Estimgted Bstimaved
Winerals percent Minerals percent
45 Limonite-eer==-- 60
25 Pyrite---ss~a=n= 28
10 Magnetite--racua 5
6 Malachiten-raaos 3
6 Wulfenite------- 2
3 Hematite------v 1
2 Anglesite-=~a~-= 1
1 Galenf--~~=-wwsvn Tr.
1 Scheelite--r---~ Tr.
1 Chalcopyrite~a-~- Tr.
Tr. Azurite---a~ea-- Tr.
Tr.
Tr.
Tr.

No molybdenite was identified in the samples al-
though {t occurs in some of the quartz velns at this
locality.

Southern Kaiyoh Mountains

Geology

The geology of the Kriyuh Mountains has been
described by Mertie (1837).

In the Kaiyuh Mountains undifferentiated metamor-
phic rocks of pre-Paleozoic or early Paleozoic age, in-
¢luding various types of sedimentary and igneous schisls,
phyllite, and slate, together witha minor proportion of
chertand limestone and a group of rocks, probably of
Carbonlferous age, cormnposed mainly of igneous rocks of
greenstone habit, were intruded by granitic rocks of
Mesozole(?)age. Sandstone, shale, andconglomerate of
Cretaceous age occur inthe southwestern part of the
Kaiyuh Mountains. Pleistocene andRecentailuvial
depositg cover the bedrock deeply in the larger valleys
and extend upstream into the uppermost headwater trib-
utarfes. Much of the bedrock in the hills is overlainbya
mantle of residual and slope-wash deposits.

McLeod molybdenite prospect

The McLeod molybdenite prospect (fig. 2) was
visited and described briefly by Robert Chapman
(1945) of the Geological Survey,

The workings consist of several prospact pits
and trenches that were excavated In 1842 by the late
Ernest McLeod of Galena, Alaska. No additlounal work
has baen done since that time and the opencuts have

slumped and become partly filled with rock debris.
Consequently, the molybdenite-bearing vein in place

is no longer exposed. The vein material consists of
mllky quartz containing scattered grains and clumps

of molybdenite. Oxidation has altered much of the
molybdenite to ferrimolybdite. An ore sample trom
one of the prospect pits is reported Lo have assayed

2 percent molybdenum, The vetn appears to strike
approximately N. 60® E. and occurs inrhyolite porphyry
having a fine-grained matrix and phenocrysts of
plagioclase ang biotite. A few fragments of greenstone
were found in the rock mantle that covers the prospect
and may have been derived from neighboring hilltops.
The overburden on top of the saddle 6f the ridge where
the deposit occurs is estimated to be about 4 feet in
thickness. Vein float can be traced for a distance of
about 250 feet on the saddle and several hundred feet
down the slope,

Radioactivity and mineralogic studles

Alrborne radicactivity traverses were made over
the McLeod molybdenite prospect and surrounding area
in & helicopter. Traversing on foot and the collecting
of samples was restricted within the mineral clalm
bourdaries.

No important radiation anomalies were found by
elther airborne or walking radioactivity traverses.

The equivalent uranium content of four samples
collected in the area is given in table 4.

As shown in table 4, the equlvalenl uranium con-
tent of the samples ranges from less than 0, 001 per-
cent for the mineralized quartz vein matsrial to
0. 003 percent for the rhyolite porphyry.

Mineralogic determinations of samples 4670
and 46873 were made. The minerals present in the
heavy-mineral fractions (those greater than 3,3 spe-
cific gravity) of the two samples are as follows:

Concentrations of heavy minerals i{un two sawmples from
the McLeod molybdenite prospect, southern Kaiyuh
Mountains, Aleskn

Sample L4670 Sample 4673
EBstimeted Eatimazed
Miperals percent Minerals percent
Coethitesac-—-— 65 Pyrite--vescacon 60
Molybvdenitero~-d 20 Pyrrbotite-n--w- 20
Limonite------- 6 21rcona-eausacon 10
Pyrrhotite------ L Goethlte~meer--=n 7
Ferrimolybdite- 3 Magnetite--cavun 2
Pyrite---------- 2 Tourmaliness-~v- 1

Theiodide-light mineral fraction (2. 8 to 3. 3 spe-~
cific gravity) of sample 3673 contafned about 97 percent
blotite with pleochroic halos. Negative resuvlts were
obtained from a flux test for uranium on the biotite,

The mineralogic analysis of sample 4673 indicates
that most of the radicactivity of the rhyolite porphyry
bedrock at the McLeod molybdenite prospect probably
is due to the presence of the accessory mineral zircon,



Table 4.—Equivalent urapium analyses of sampies from the Mcleod molybdenite prosapect, southern
Kaiyunh Mountains, Alasks

Seapld Tocation vt
no. Typs of materisl (percent)

4670 | Ore dump, DIt on hill 8lOPe-——w—-wr-m——eammm e mm e maes] L Mineralized quartz 0.001

veins.
34671 | Trench on ssddle------ T e e ————————— L Mineralized rbyolite .003
. porphyry.
o712 S s Lo E U O O A m .o ~~wr=1 GrEONALONE-————--=emaan .002
4673 | Longest trench on SAAAlE=~~—mewm~ma———momamwmncmna——annn 1-Rhyolite porphyry--~--- .003

{Equivalent ursaiam,
CONCLUSIONS

Ragloactivity reconnaissance in the Russian
Mountains, Marshall area, and the McLeod
molybdenite prospect in the southern Kaiyuh Moun-
teins failed to revesal the occurrence of a commercial
uranium deposilt.

Although there appears to be no possibility
that an important uraniurmn deposit could occur at the
localities studied (n the Marshall area and southern
Xaiyuh Mountains, it would be unwise to eliminate the
Russlan Mountalns from consideration as a possible
source of uranium because aof the physical conditions
that prevail at the surface and because time limitations
did not permit a thorough investigation of the entire
mountain area.

The discovery of only trace amounts of
metazeungrite in samples from the ore dump and in
the upper adit al the Konechney prospect and its com-
plete absence In other samples from surface outcrops
and ore dumps having highly acid, oxidizing environ-
ments does not necessarily mean that this secondary
mineral was not more abundant and did not have a
more widespread occurrence near the surface at one
time., Melazeonerite is kmown to be at least slightly
water-soluble and readily leached by sulfuric-acid
rieh waters, Leaching of the surface outcrops and
ore dumps could also account for the absence of pri-
mary uranium minerals from which the uraniam in the
metazennerité may have been derived. Even though
secondary uranium minerals form under a great
variety of conditions ang may show no apparent re-
lation to primary uranivm minerals, the small amount
of metazeunerile that has been found in the Russian
Mountains may be indicative of larger amounts of

10

Secondary uranjum minerals at greater deplhs
which in turn may grade downward into zones
of upallered primery uranlum oxides.

Additional prospecting or a detailed investi-
gatlon with more sensitive radiocactivity equipment
might assist in revealing the source of the meta-
zeunerite and lead to the discovery of other more
significanl occurrences of uranium minerals in the
Russtan Mountains,
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