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THE OCCURRENCE OF ZEUNERITE
IN THE RUSSIAN MOUNTAINS, ALASKA
INTERIM REPORT

By R. M. Moxham
ABSTRAGT

Seven rock samples collected by a U. S. Geological Survey geol-
ogist in the Russian Mountains in 1944 proved to be somewhat radio-
active. The most active sample, a concentrate of vein material from
the Konechney copper prospect, contains 0,017 percent equivalent
uranium. Zeunerite, a copper uranite, is the source of the radio-
activity of the sample. Insufficient data are available to permit
an estimation of reserves. Field investigation of the area appears

to be warranted,
INTRODUCTION

The Russian Mouﬁtains area was visited by R. E. Wallace and
E. J. Webber of the Geological Survey in 1944 in connection with min-
eral resources ilnvestigations of the central Kuskokwim region. In
the spring of 1947, a group of Webber's samples was scanned and seven
proved to be slightly radiocactive. Postponement of further study
until 1948 was necessitated by the press of more urgent work. The
present writing is an interim report on the data obtained from labo-
ratory work on the samples, A field investigation and a more

detailed report on this area are contemplated.



Location of area

the Russian lNountains, part of the Kuskokwim Mountains, are north
of the Kgskgkwim.ﬁiver,_a‘short distan@e ea§t'of“§he village of Aniak.
(See fig. 1.) The drainage basins of the Owhat and Kolmakof Rivers
nearly surrbund thg'mqgnﬁain mass,‘fogging;g_:Qgghly‘oval—shaped aresg
of rugged peaks bounded on gll“sides.by‘lpwlqugoh - .

Travel in the area is chiefly by air; Aqiak’g;rfgeldz maiptained
by the C. A. &, is suitable for multi-engine aircraft, and a smaller
alrstrip is located on a bar in the Kuskokwim Béve?“gﬁ_ﬂgpaimiuto The
westward-flowing Kuskokwim River is navigable for shallow-draft
vessels, and most heavy freight is brought in by barge from Bethel,

100 miles southwest of Anisk, near the mouth of the river.,

GEOLOGY AND MINING

~Cady (Cady, et al, in preparation) has given a detailed descrip-
tion of the'geology and mineral'reSQurées of the Russian Mountains

area. His work is summarized below,



' The Russian Mountains have been formed from an igneous complex
® consisting of an acidic stock bordered by basic extrusives. Porphy-
ritic quarts nonsonite and granite are the chief components of the
stock; with more basic msterial ccourring as a border phase in the
.peripheral areas. Both basic gpd.siligic.Qikgg_gpgNgomponwthroughout
 #he stook and immediately adjscent rocks and provably represent a
cgmplimenﬁary‘suite of late differeqtiates Qf‘phe.pgrgntwmagmao The
igneous complex probably was intruded in g;thg:_g;iggcepa or’earlj
Miocene timéglbut the age énd structural relationship of the adjacent
basic extrusives are not clea:?.;M§tamorphqsqd'gr§ywagkemaqd'sléte.of
Cretaceous age adjoin the igpeoug_mass on’theisgu@hwghd'gasto A
mantle of glacial deposits and outwash has:: been depgsited in the low-
lands north and>west‘of the mountains. L
® Zones of sulfide mineralization are rather common within the con-
fines of the stock &nd may be genetically related to its formation.
The ore cccurs in fissure veins and breccia filling, localized along major
joints and shear zonss that strike nortiwesterly across the stock and dip
stegply southwesto Evidgnply thgmqyeffpgmigguflg;dghygre introduced very
late in, or after, the time of consolidation of the stock, inasmuch as
the exposed part of the intrusive had been crystallized and the joints

intruded by dikes in advance of ore mineralization,




A mixture of arsenopyrite, chalcopyrite, and pyrite comprise the
metallic sulfides. In4additiqnwto‘qqpperg‘gqgayg‘hgyeuindicated small
amounts of gold, silver, and”tin?Hy@oseqqqqur:gngg“igﬁppp gommonly ap-
parent from field examination slone, Quartz is practically the only
non-sulfide gangue mineral. Qre'expoged to‘gurfgcguyegtheying'ig al-
tered to limonite, malachite, chrysocolla, and to various greenish
arsenlc compounds, which may be confused with copper stain formed by
malachite,

There are two p:ospggts gp@ sevgraluqthgr'iniggpiqns of minerali-
zation in the Russian Mountains. The Konechney prospect is at the ex-
treme head of Missiqn Grqek in thg goutheastern pa;?lgf thQ'Russian
Mountains, at an altitude of about 2,000 to 2,350 feet above sea level,
and 7 miles northeast of the village of Russian Mission on the
Kuskokwim River, The openings consist of two adits that ﬁbtal about
QOQ'feet and severgllsurface trenches,"The prpgpeg@ was discovered in
1920 by_Joe.Kon?chney, and he has explgred it almost continuously
since that time, The cpuntry{rockkis_qua:tz gqnzogite inpruded by
nearly verticgl basaltic dikesAphgp gtr%ke’N 25?_@, .4.mine:aliged
area about 200 feetlwide consisting of qgargz vg;gQMap@“thin zones of
breccia and gouge oceursin both the dikes and quartz monzonite, Their
orientation is the same as that of the dikes. The mineralized zone has
been explored for about 1,000 feet along the_surface trace. Assays of
the ore are said to indicate an average:of },Q perqent copper,

0.1 ounce of gold, and 1,0 ounce of silver per ton.



Another érospect is near the head of Cobalt Creek betwéen eleva=
tions of 1,550 and 1,750 feet and avlittle pp:euyhap a mile north=-
northeast of the Kon@@hﬁey prospegt._”The‘openipgsjébpsisﬁ'of several
surface trenches and three shallow.shgftg. _Thisup:ospeét was discov-
ared abont 1900 and was examined by A, G. Maddren of the U, S.
Geological Survey in 1914 (Maddren941915) PP 359f360)’ The country
rock is a porphyritic phase of the quertz monzonite, ’A;fissure vein
about 3 feet wide and associated bre@cig zones, chiegly in the hang-
ing wall of the vein, strike N 25° W and dip 80° SW. The mineral-
ized zone had been explored for about 800 feet along the strike. A
specimen selected from the dump of one of tbe‘shafts ig reported to
have assayed 11 percent‘qqpper; less than'Q,25 ounces per ton of
gold? and traces of silver. Two samples from a short shaft about
1,000 feet west of the vein described above are reported to have
assayed 1,40 and 1.22 percent tino

Another mineralized zone trends northwagygr}y'gcross the crest
of the ridge about half way between the Konechney and Cobalt Creek

prospects,
RADIOACTIVITY INVESTIGATIONS

Four of the samples examined were fro@ the Konechney copper
prospect at the head of Mission Creek (fig. 1, sample localities 43,
4by 67, 72), two from a prospect at the head of Cobalt Creek (50, 51),

and one, float rock, from lower Mission Creek (38),



A11 the samples exoept 67, a panned concentrate, were crushed to
about 20-mesh, and the equivalent uranium (a??rgy}gﬁe@th U.) content
of the material determined by beta count. listhylene fodide Wes used
to remove the heavy mine:gls_(greaterAthgpﬁgognspggifig grgvity) from
each sample; the E. U. Qontent ofdth;s_f:gqti9n was also determined.
Results of these studies are shown in tgblé 1.

Sample 67 is composed of material of 20-mesh size and smaller.
It was processed in the same manner as the other samples, except that
it was not crushed, No data are a?gi;gblg 99g¢§?ping_the degree of
@oncentration of the sample at the time of collection,

The heavy minerals of gaghvsgmplg wg?g_sepggaped into six frac-
tions of deqreasing magnetig_suscqptibili@y, ”ﬁpe_faQiation from the
non-magnetic fractipn of sample 67.%3d19§t9d tygwprgsence of a very
a@tive mlneral, which has been identified as zeunerite,

Gu(UO )ZAS 81,0, a member of the uranlte group. qu mineral is

2038, ,
green, orthorhombic in form, and has a perfect cleavage parallel to
(001). , o

Sample 67 was described by'ﬂébbe: §1944)vggwwgopgentrata panned
from ore at junction of upper tunnel with arsenic-copper vein”.
Sample 72, described as vein material from the upper tunnel dﬁmp, did
not contain zeunerite, nor was any found in the other samples, includ-
ing spgqimeng of the wall rock'in the upper‘tqnnelé The slight radio-
activity of these rocks is attributed to minor amounts of common

accessory minerals,



CONCLUSIONS

Zeunerite is a relatively_rare”segonda;yMurgg%upwmiperal, and it
is of interest in thig instancg gniyvipA§hat‘;§ ggyvpglindiqative of
the presence of‘primary uranium minerals. Both favorable and un-
favorable indications may be inferred4from thel?esqlts Qf the labora-
tory tests and a study of Cady's work, The discouraging aspect is that
a relatively small amount of radioactive material was obtained from
only one of six samples of the two more_prominent mineralized zones in
the Russian Mountains. Six samples, however, certainly do not present
adequate data upon whigh to base é rejection of the possibilities of
this area, It'is>noteworthy thgt Cady has stgtgqmtpatv“pre exposed to
surface weathering is altered to 1imgpi§9, malachite, cﬁry&ocolla, and
to various greenish arsenic compounds...." It seems possible, there-
fore, that the occurrence of zgune:i@g_or 9§hapvsecon§ary minerals
may be more widespread than the present data indicate. Moreever,
geunerite is a secondary uranium m@neral associated with primary de-
posits in other parts of the world,

The number of samples availgblelis ingdequape to permit an egti-
mation of the reserves at the Konechney prospect. Ap_investigation of

the mineralization in the Russian Mountains is recommended.
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