
THE AMERICAN MINERALOGIST, VOL. 42, SEPTEMBER_OCTOBDR 1957

UMOHOITE FROM THE LUCKY MC MINE, WYOMING*

RonBnr G. Cornuax errro DeNrBl E. Appr,nuLN, [/. S. Geological
Suraey, Washi.ngton 25, D. C.

ABsrRAcr

A new occurrence oI the hydrous uranium-molybdenum mineral umohoite is described
from the Lucky Mc mine, Wyoming. X-ray investigation shows that umohoite is mono-
clinic, P21(Cz2) or P2t/m(Cznz), a:74.30 A, a:7.50 A, c:6.38 A, 9=99'05,. Optically
umohoite is biaxial negative with a(calc.) 1.66+0.01, p1.831+0.005, and 7 1.915*0.005,
2V (Na) 65'*2'; pleochroism X dark blue, Y light blue, Z olive green; dispersion r)0,
strong. The strongest lines of the *-ray powder pattern arc7.31-6.96 (broad) (100),3.22
(50), 14.10 (25), and 3.18 (25). Indexed r-ray powder difiraction data are listed.

Iwrnooucrrom

The uranium deposits of the Gas Hills area in Fremont County, Wy-
oming, contain a complex suite of uranium minerals. More than twenty
distinct species have been identified from this area. These deposits are
localized in coarse arkosic sandstones and conglomerates of the upper
part of the Wind River formation (Eocene). Mudstones and siltstones
are also mineralized to a lesser extent.

The abundant molybdenum in these deposits has given rise to uranium
molybdates in the early stages of oxidation. The unoxidized ore contains
uraninite, comnite, iron sulfides, and "jordisite" as an interstitial cement
in the sediments. The fine-grained nature of these minerals and the high
porosity of the sediments allow rapid oxidation by moist air above the
water table. Umohoite, as described by Brophy and Kerr (1953), is pres-
ent in limited amounts at the Lucky Mc mine where it crystallizes in the
early stages of oxidation. The umohoite is commonly intergrown with
gypsum in juxtaposition with iron sulfides and uranium oxides. At this
stage of oxidation, secondary uranium minerals containing UOz+z have
not yet formed; however, this stage must be transitory, as schoepite and
uranophane may be found within several inches of the umohoite.

The umohoite forms delicate rosettes of tabular plates terminated by
rather sharply angled points. These rosettes are rarely more than 2 mm.
across and the individual crystals are all less than 0.5 mm. in their long-
est dimension. The unaltered crystals are splendent blue black or in
some cases dark green. In the areas where the secondary uranyl minerals
have begun to form the umohoite is seen to alter to an undefined yellow
uranium molybdate.

x Publication authorized by the Director, U. S. Geological Survey.

657



658 R. G. COLEMAN AND D. E. APPLEMAN

UNrr Cnr,r- eNP SPacn GnouP

X-ray examination of the crystalline umohoite described above reveals

that most of the material is not suitable for single-crystal studies. The

typical "crystal" of umohoite is composed of many extremely thin, platy

individuals stacked. in disordered aggregates' Efiorts to separate the

plates cause bending, cleaving, and fracturing of the fragile crystals'

i-airly good precession photographs were obtained with MoKa radiation

from a small specimen, with approximate dimensions 97 )(85X-2 /,r' com-

prising only two or three individual plates.- 
Umohoite is monoclinic, with space group P2r (Cz2) ot P2t/m (Czn2)'

The cell dimensions of the crystals studied are:

o :14 .3010 .05  A
a : 7 . 5 0 + 0 . 0 3
c : 6 . 3 8 1 0 . 0 3
d:99"05'* 10'

There is a prominent pseudo-rhombohedral multiple cell; the c-axis of

the pseudo-R cell is parallel to a* of the monoclinic cell and has a spacing

ot 42.36 A.

Oprrcar, PnopBntres

Umohoite is biaxial (-), with the following optical properties:

Pleochroism

dark blue
Iight blue

olive green

a (calc.)

B
.|

ft

1 .66  t0 .01
1.831 +0.005
1 .915+0 .005

2V (Na) :65o * 2o; dispersion r) a, strong, Difierent plates show inclined

or symmetrical extinction, depending on the face developmentl in a few

cases (010) is present. The optic orientation is:

y=6*(y\a=9'05t)

v : b
Z = c

Cnplrtcer Fonnura

Brophy and Kerr (1953) give the tentative chemical formula of umo-

hoite as UOTMoO+HrO, and the observed specific gravity as 4.55 to 4.66'

If this formula is correct, the cell contains 4[UOzMoOr'4HzO] and the

calculated specific gravity is 4.93. An analysis of the Lucky Mc material

by r-ray fluorescence spectroscopy, made by I. Adler of the U' S' Geo-

logical Survey, confirms the U:Mo ratio of 1:1' However, the following

observations cast doubt on the formula as given: (1) umohoite occurs

with partly oxidized ore at the Lucky Mc mine, at a stage at which typi-
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Tesre 1. X-nr.v Powonn Dlrrnlcrror Dare lor. Uuonorrp

CuKa radiation, ),:1.5418 A, cu-".o diameter 114.59 mm.
Corrected for film shrinkase. Cutoff at 15 A.
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cal secondary uranium minerals have not yet formed; (2) umohoite has

a dark bluish color, whereas uranyl or molybdate compounds are charac-

teristically brightly colored; (3) umohoite alters in the totally oxidized
part of the ore to a yellow uranyl molybdate similar to synthetic uranyl

molybdates. It therefore seems probable that the uranium or the molyb-

denum or both in umohoite are in an oxidation state lower than hexava-

lent.

X-Rav Powtnn DtllnacrroN Dare

Umohoite has a variable lattice spacing normal to the perfect cleav-
age, as noted by Brophy and Kerr. If the mineral is preparedfot r-tay
powder photography by the usual grinding technique, the cell dimensions
are altered, possibly due to a change in water content. In addition, the
stacking of the layers in the structure is apparently disrupted, causing
the virtual disappearance of the (200) reflections. To overcome this diffi-

culty F. A. Hildebrand of the U. S. Geological Survey prepared a sample

of umohoite by fine chopping, rather than grinding; this process left the
crystallographic characteristics of the mineral relatively unaltered. The
powder-diftraction data listed in Table 1 are corrected for film shrinkage
and are indexed on the basis of the single-crystal measurements. The

following lines could not be indexed on the umohoite cell:

4u". (A)
8 .24
6.02
5 .74
2 . r 5
2 .07

The authors express their thanks to H. T. Evans, Jr., U. S. Geological
Survey, for helpful advice. This work is part of a program being con-

ducted by the U. S. Geological Survey on behalf of the Division of Raw
Materials of the U. S. Atomic Energy Commission.
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