
American Mineralogist, Volume 59, pages 372-373, 1974

MINERALOGICAL NOTES
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Abstract

Indexed powder diagrams of volborthite, Cu3(VOn),'3H'O, from Monument Valley,
Arizona, disclose it to be monoclinic (space group C2, Cm, or C2/m), the unit cell [a -

10.504(2), b - 5.879(l),  c - 7.2O2(2) A, F = 94.81(2)"1'containing two formula units.
Calculated density, 3.52 g/cm', compares with 3.42 g/cm", the value measured by Guillemin
(  1956 ) .

Introduction

In the Mineralogical Museum, Copenhagen,
Guinier-Hiigg powder diffraotion exposures have
formed part of the routine examination of newly
acquired mineral specimens since 1971. Such an
examination of volborthite from Monument No. I
Mine, Monument Valley, Navajo County, Arizona,
permitted indexing of the pattern and thus, for the
first time, determination of its unit cell. The speci-
men (M.M. No. 1972.307), according to Witkind
(1961), originates from the outermost zone of oxi-
dized minerals of the ore body, the mineral as-
semblage of which includes carnotite, hewettite,
metatyuyamunite, rauvite, tyuyamunite, and vol-
borthite. The specimen consists of a light gray silt-
stone matrix profusely covered on one side with
olive green to citron yellowish-green microcrystalline
globules of volborthite, some of which are them-
selves partly covered with numerous small crystals.

X-Ray Diffraction Data

Guillemin (1956) published an unindexed powder
pattern of volborthite, which is reproduced by Joint
Committee of Powder Diffraction Standards. card
no. 12-523. No other diffraction data were found.

Our pattern is in excellent agreement with this
s,tandard, except for some splitting up of the lines
due to the Guinier-technique. The pattern was readily
indexed by the method of Ito (1950). Least squares
refinement gave the following unit cell dimensions:
ao = IO.6O4 :t 0.002 A, b, - 5.879 :L 0.001 A,
co = 7.202:L 0.002 A, and B = 94.8I !  O.O2'.

l Numbers in parentheses
deviation in respect to the
Mineral.59,223.

represent estimated standard
last decimal cited. (See Am.

* Lines in position of strong quartz lines.
"a Pattern obtained with Guinier Hiigg focusing camera,

radius 40.3 mm. CuKq, Q\ - 1.54051 A) radiation, Ni-

filter, and curoed crystal monochromator. Internal standard
quartz. Intensities uisually estimated. AII possible Q-ualues
below Q"a. - 3550.0 haue been calculated.

Tesr-p l. X-Ray Diffraction Data for Volborthite

JCPE' card
^o .  12-523 Pre3ent lnvestlFilonrr

In t .

(r)
I n t .

.t (12 ) ( l -2)

EI

loo
20

l o
1 0
1 0
30

4o

EO

20

80

80

30

1 0

3O

t o

3o

30

30

1 , 2 6
5 . 2 1

4 . 1 9 *
4 . o f

i . i 6
J , O 8

2 . 9 4

2 . 4 1

2 , 6 L
2 . i 6

2 . J 8

2 , O 4

|  . ? 8

r , 7 1

1  , 6 7

85

t o

1

5

t

4

1
5

5

7
7

7

I

I

I

2

3

3

2

7 . 1 5
5 . 2 9 r
5 . r  ) 6
\ . 4 2 6

4 , i o l

3 . 5 4 3
1 . o 9 0
) . o 2 2
2 . 9 9 4
2 . 9 \ o
2 . 8 4 ?
2 , 4 5 9

2 . 6 4 )
2 . 5 7 1

2.J49

2 . 2 1 6

2.O49

1 .92L7

r . a 5 8 8

1 . 8 5 2 1

I  .EO2t
1 . 7 9 \ 6
1 . 7 a 7 6
1 . 7 7 0 3

7170

?oEr

5El8

r  9 5 . O
)57.2
) 7 9 , 1
5 1 O . 3

J 9 4 . 1
179.O

t 0 4 ? .  I
1 0 ) \ . 9
1 ! i 2 . q
1 1 5 7 . i
r  1  9 9 , 4
1 2 2 3 . 5

1 ) 4 9 . 7
14J2.1
1  5 1  3 . )

2 0 3 6 . j

2 3 A r  , 9

2699.)

2863.)

2 9 1  5 . 1

m 7 9 . 2
1 1 0 5 . o
3129.2
) 1 9 1 . O

3 J 9 2 . 2

) L 2 7 . 7

)527.1

2

1 9 4 .
t i8.
374,
508'
550,

|  595'
I  5 9 6 .

7 7 5 .
I  046,
1095,
1 t ! t ,
1 1 5 7  ,
1 1 9 9 ,

I  1223,
|  1223,
I  r lsr  '
{  r 1 5 5 ,

1 \32
1 5 1  5 ,
1 5iA
1665
1 7 1 5
1 7  J 9
17\7
1 7 5 3
193)
1972
200u
2032
2059
2192
2203
2234

| 23aO
I 2185

2590
251 |
26\)
269J
2695
2833
2855
2472
29Ou
299
291L
to4r
loSl
l t  06
3 r r
3 r E 9
3224
3245
3247

| )395
\ JJ96

3409
j\25
)445
) 5 1  4
3r26
)5J?
J543

oot
{o
r  t o
201
t t l
t t l
20!
@2
2oz
l r 9
1 1 2
o20
1 1 2
1 1 T
202
o 2 l
l t l
400
220
40f
221
40t
j12
oo3

o22
zoj

tof
r r J
! l l

203

\o2
5 ! O
420
l r l
Jrt
130
42ft"+
\ 2 1
023
t l r
ro5

j12
oolr
225
\2,
5@
60l
zai
22t
t r I
3to
1i2
{03
172
512
frT
422

372



The systematic reflection condition led to the spac€-
groups C2, Cm, or C2/m. Multiple indexed lines
were omitted from the least squares refinement. The
forryrula Cu,3(VOa)2.3H2O, unit cell volume :
447.42 A3, and Z = 2, gives the calculated density
D* = 3.52 g/cm".Guillemin (1956) has measured
the density as3.42 g/cm".
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