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Localities:
McCoy group and Parco No. 25 mine in Yellow Cat group, Thompsons

district.
Crabapple claim, Green River district.
Shinarump No.3 mine, Green River district.
Hideout (Tiger) mine, White Canyon district.

Biaxial negative
2V 42° r«;v

PLEOCHROISM

Nearly colorless
Pale canary yellow
Canary yellow

n
1.57 calcd.

1.805 ± 0.002
1.851 ±0.002

ORIENTATION

X=c
Y=b
Z=a

TYUYAMUNITE and METATYUYAMUNITE

Ca (U02)2 (V04)2·7-1O}fH20

Crystal system: Orthorhombic.
Habit: As scales and laths flattened ioor) and elongated [100J; as

radial aggregates. Commonly massive, compact to crypto­
crystalline; also pulverulent.

Physical properties:
Color: Yellow, greenish yellow (turns green on exposure to sunlight).
Fluorescence: None.
Luster: Of crystals adamantine; pearly on {001}; massive material waxy
Cleavage: {om} perfect, micaceous; {oro] and {100} distinct.
Hardness: About 2.
Specific gravity: 3.62 (fully hydrated material).
Strongest lines of X-ray powder pattern.'' S 9.9, M 4.93, M 3.29, M 3.16

Optical properties:

The indices increase
on dehydration

Analysis: Chemical analysis, in percent, of material from Small Spot
mine, Gateway district. Analyst, R. G. Milkey:

CaO UOa V20, V20 . H20 Total
6.03 57.08 0.55 20.31 16.03 100.00

Recalculated to 100 percent, after H20 determination of fully
hydrated sample.

Occurrence and associated minerals: Disseminated in sandstone.
Coating joints and fractures, with metatyuyamunite, carnotite,
rauvite, corvusite, and hewettite. At Mesa No.1 mine, Shiprock
district, with melanovanadite.

Identification: Tyuyamunite and carnotite can be distinguished from
other yellow U minerals by the presence of vanadium: they will
turn red-brown when a drop of concentrated HCI is touched to the
mineral. X-ray powder pattern may be necessary to distinguish
from carnotite and metatyuyamunite. When coarsely crystalline,
may be distinguished optically. Fuses much more easily than
carnotite.

Localities: Same as for carnotite. Abundant in Grants and Shiprock districts,
with little carnotite.

Metatyuyamunite is a mineral with a formula like that of tyuyamu­
nite, except for the number of water molecules, Ca(U02MV04)2.5-7
H20. In general, its physical properties resemble very closely those

• Too vlgoroua grinding of tyuyamunite for a powder pattern destroys the structure.

and optical
Effervesces

Green

DICHROISM

Sky blue Anomalous interfer­
ence colors

n
1. 592

TorberniteMetatorbernite
n

o 1.610-1.628
in white light

E 1. 582
Uniaxial positive (?) Uniaxial negative

Analysis: Qualitative spectrographic analysis of material from Markey
No.3 mine:

TORBERNITE and METATORBERNITE

Cu(U02MP04k 8-12H20
Metatorbernite has 8H20

(Metatorbernite probably more abundant in nature than torbernite)

Crystal system: Tetragonal; ditetragonal-dipyramidal 41m 21m 21m.
Habit: Tablets on {001}; often in rosettes or sheaflike aggregates of

irregularly curved and composite crystals.
Physical properties:

Color: Pale green to dark green.
Fluorescence: Not commonly.
Luster: Vitreous; pearly on {om}.
Cleavage: {001} perfect. Rather brittle.
Hardness: 2%.
Specific gravity: Torbernite= 3.2; metatorbernite = 3.5-3.7.
Strongest lines of X-ray powder pattern of metatorbernite: VS 8.7, VS 3.68,

M 4.93, M 3.49, 1'13.35.

Optical properties:

Major U
Minor Cu Na Si P
Trace Ca Mg As Fe

Occurrence and associated minerals: Crystalline aggregates on sand­
stone with metareunerite, pyrite, chalcopyrite, chalcanthite,

and alunite.
Identification: Color, crystal form, and absence of arsenic.

Localities:
Markey No.3 mine, White Canyon district.
Grey Dawn mine, Paradox district.
Skyline mine, Monument Valley district.
Mineral Ten claim, Green River district.

Identification: If coarsely crystalline, six-sided plates
properties distinguish it from the other carbonates.
in HCI. Soluble in water. Positive sulfate test.
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Identification: .Black, high U content, very radioactive, commonly
with yellow alteration products. X-ray powder pattern.

Localities:

of tyuyamunite. Its specific gravity is higher (3.81-3.93). Op­
tically it is biaxial negative, but the indices of refraction are higher
than tyuyamunite: nX=1.67 (calcd.), nY=1.835, nZ=1.865, 2V=
440. The strongest lines of its X-ray powder pattern are S 8.4,
M 4.21, M 3.24, M 3.04. These properties vary somewhat with
minor changes in water content. Metatyuyamunite is found in the
same districts as tyuyamunite, and is especially abundant near
Haystack Mountain and Laguna, Grants district.

MORRISON FORMATION

Grey Dawn mine _
Juniper mine _
Corvusite mine _
Blue Jay mine _

District

Paradox
Thompson
Gateway
Moab

URANINITE (PITCHBLENDE)

Spectrographic analysis of uraninite from Happy Jack shows not
more than 1 percent of any element except uranium.

Occurrence and associated minerals: In unoxidized ore in mines
located at the heads of steep canyons or under a protective cover.
In vanadiferous ore uraninite is associated with a new black U
mineral and low-valence vanadium oxides, montroseite, and
others, and alters to rauvite, carnotite, and tyuyamunite, and
rarely to becquerelite and uranophane. In nonvanadiferous ore,
as at Happy Jack mine, uraninite is associated with sulfides of
Fe, Cu, Pb, Zn, Co, and Ni and alters to becquerelite, fourmar­
ierite, uranopilite, johannite, zippeite-like minerals, schroecking-
erite and uranophane.

Ideally U02 (commonly contains U03)

Crystal system: Isometric; hexoctahedral Aim. 3' 2/m (?).
Habit: Massive. Commonly replaces cellular structure of wood.

Physical properties:

Color: Black.
Fluorescence: None.
Luster: Sub metallic to pitchlike or greasy, and dull.
Cleavage: Fracture uneven to conchoidal. Brittle.

Hardness: 5-6.
Specific gravity: Uraninite 8-10. Colloform pitchblende less than 8.5.
Strongest lines of X-ray powder pattern: VS 3.14, S 1.65, S 1.93.

Optical properties: Usually opaque. Transparent in very thin

splinters.
Analysis: Qualitative spectrographic analysis of pitchblende from

Juniper claim:

..

Com-

Grants
Placerville
Little Colorado
Monticello

SHINARUMP CONGLOMERATE

Camp Bird No. 13 mine, - - - - - - ___________________ San Rafael
Lucky Strike No.2 mine - - - - - - ___________________ Do.
Marshbank Canyon mine, - - - - - - __________________ Do.
Pay Day mine

c
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Do.

Rex No.2 mine___________________________________ Do.
Crabapple claim Green River
Shinarump No. 1 mine - - - - - - - - - __________________ Do.
Oyler rnine , - - - - - - - - - - - - - - - Henry Mountains
Frey No.4 mine White Canyon
Happy Jack mine; - - - - - - - - - - - ____________________ Do.
Hideout mine , - - - - - - - - - - - - ______________________ Do.
Markey No. 3 mine, - - - - - - - - - - - __________________ Do.
Notch mine_____________________________________ Do.
White Canyon No. 1 mine__- - - - __________________ Do.
Cato Sells mine Monument Valley
Monument No.2 mino , - - - - - - - - - _________________ Do.
Skyline mine_____________________________ Do.

OTHER FORMATIONS

Haystack Mountain area _
Placerville, Colo _
Huskon No.2 claim _
Mi Vida mine _

URANOPHANE AND BETA-URANOPHANE

Ca(U02)2Si207'6H20

Crystal system: Orthorhombic.
Habit: Minute prismatic in radiated or stellate aggregates.

monly massive and very finely fibrous.
Physical properties:

Color : Yellow, orange-yellow, streak paler.
Fluorescence: None.
Luster: Pearly to greasy.
Cleavage: {100}.

U
Si Ca
V Fe Na Mn

Major
Minor
Trace
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