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Single crystal X-ray precession photographs verify the hydrotungstite 
(U. S. National Museum No. 104901) from Calacalani, Bolivia, to be monoclinic 
(pseudo-orthorhombic) with the space group P2, Pm or P2\m. Unit cell 
parameters are: aa = 7.379 A, b0 = 6.901 A, c0 = 3.748 A, ß = 90°22'. 
Non-space group extinctions were found for hkO and hOO with h 2n. The 
powder pattern was indexed. The crystal structure evidently resembles that 
of molybdic acid. On the basis of the X-ray data, the setting by Kerr and 
Young is modified by interchanging the b- and f-axes. In the new notation 

the optic axial plane is parallel to 001. 

Th. G. Sahama and Martti Lehtinen, Department of Geology, University of Hel-

sinki, Finland. 

Kerr and Young (1944) gave detailed chemical, 
optical and physical data for the tungstite 
(H 2 W0 4 ) and hydrotungstite (H 2 W0 4 -H 2 0 ) 
which occur in the tungstic ocher of the Cala-
calani tungsten deposit in the Oruro district, 
Bolivia. Hydrotungstite was presented as a new 
species. On the basis of its optical properties 
this mineral was considered probably monoclinic. 
The X-ray powder pattern, photographed with 
the Phragmén-Bohlin camera, could not be 
indexed and, accordingly, no unit cell data were 
reported. 

Later, the X-ray powder pattern of hydro-
tungstite was photographically recorded by 
Mitchell (1963) using a 11.46 cm diameter 
camera. He noticed a marked similarity between 
the pattern of hydrotungstite and that of 
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synthetic molybdic acid (H 2 Mo0 4 -H 2 0 ) as 
given by Lindqvist (1950). Assuming for hyd-
rotungstite a monoclinic (pseudo-orthorhombic) 
structure similar to that for molybdic acid, the 
powder pattern of hydrotungstite could be 
indexed using the Hesse-Lipson procedure. The 
parameters of the supposed monoclinic cell were 
given. No doubling of any hOl and hkl reflections 
could be detected, thus indicating that the 
departure of the ß-angle from 90° must be but 
slight. The lattice was considered definitely 
primitive with a possible space group P2\m. 
The absence of the hkO reflections when h is 
odd, characteristic of molybdic acid, could not 
be demonstrated on the basis of the powder 
pattern alone. 
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of the U. S. National Museum, Washington 
D. C., a chip of the original hydrotungstite 
specimen No. 104901, used by Mitchell, was 
obtained. The powder pattern of this specimen 
(Phillips Norelco, filtered copper radiation, 
internal silicon standard) was recorded. In 
addition, single crystal precession photographs 
were taken about b- and f-axes of both twinned 
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Powder pattern of hydrotungstite (U. S. National Museum 
No. 104901) from Calacalani, Bolivia. 
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Unit cell parameters of hydrotungstite and of molybdic 
acid. 

Hydrotungst i te Molybdic 
acid 

Mitchel l This paper Lindqvist 
(1963) (1950) 

ao 7 . 4 5 Å 7 . 3 7 9 ± 0 . 0 0 5 Å 7 . 3 4 A 
bo 6 . 9 2 6 . 9 0 1 » 6.91 
co 3 . 7 2 3. 7 4 8 » 3 . 7 7 

ß 90° 90°22-±10' 90° 40' 

and untwinned crystals. The untwinned crystals 
were obtained by cutting out homogeneous 
fragments from twinned crystals. The cutting 
was made with a razor blade under the binocular 
microscope. 

Because the data obtained will slightly modify 
those previously adopted for hydrotungstite, 
the results of this study will be briefly summa-
rized in the following. 

The precession photographs of hydrotungstite 
reveal a primitive monoclinic cell. The only 
systematic absences are the non-space group 
extinctions for hkO and hOO with h 2n. The 
space group is thus P2, Pm or P2jm. The unit 
cell dimensions measured from the precession 
photographs and refined on the basis of the 
indexed powder pattern (Table 1) are compiled 
in Table 2. For comparison, this table also 
reproduces the data for hydrotungstite reported 
by Mitchell (op. cit.) and those for molybdic 
acid by Lindqvist (op. cit.) Precession photo-
graphs about the £-axis of twinned crystals 
show 201 as the twin plane. 

The powder pattern of Table 1 agrees essen-
tially with that previously given by Mitchell. 
The differences between the two powder patterns 
are probably caused by the differing recording 
techniques. The doubling of the hOl and hkl 
lines is well demonstrated in Table 1. 

It is evident that the crystal structure of 
hydrotungstite resembles closely that of mo-
lybdic acid. 

The setting used in Table 2 differs from that 
indicated by Kerr and Young (op. cit., Fig. 2 
on p. 196) in that b and c are interchanged. The 
optical orientation was tested under the polari-
zing microscope on crystal flakes which had 
been photographed with the precession camera. 
The optic axial plane is parallel to 001, in other 
words, subperpendicular to the 3.748^4 axis. 
The optical orientation may be summarized 
as follows: a || b, ß subparallel to c, y subparallel 
to a. The extinction angle a/\c (a/\b in the 
notation of this paper) = 3° reported by Kerr 
and Young remains unexplained. 
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The chemical composition found for hyd-
rotungstite by Kerr and Young (op. cit., Table 3 
on p. 200)., viz-, H 2 W 0 4 - H 2 0 with Z = 2, 
and the unit cell dimensions given in this paper 

(Table 2) yield a density of 4.66. This figure 
is close to the pycnometric density value 4.6 0 
given by Kerr and Young. 
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