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Creek, Northern ,Tetritory, Australia: its crystal structure and
relationship with weibullite and wittite :

- Proudite from Tennant

WiLLiam G. MUMME

~ CSIRO Division of Mineral Chemistry
P.O. Box 124, Port Melbourne, Victoria 3207, Australia

‘Abstract

from the Juno Mine at Tennant Creek, Northern Territory, Australia, is mono-
 clinic, space group C2/m, with a = 31.96(1), b = 4.12(1), ¢ = 36.69(3) A, B = 109.52(3)° and
has a known range of solid solution expressed by the seneral formula Cu,Pby sBio.er-o0.23x
(Sy, Sei_y)as, where 0.04< x< 0.98 and 0.57< y< 0.82. Single-crystal X-ray data were
collected using the integrating Weissenberg equi-inclination method with multiple film packs;
- and the structure was solved by the Patterson method and refined by a least-squares procedure
to give a final R of 0.17. The asymmetric unit contains 8 Pb, 10 Bi, I Cu, and 23 S atom sites.
The Cu site, one Bi, and two $ sites are partially occupied and the solid solution Pby,sBio.er
~ (S,S€)z = CuPb; ;Bi,s5(S,S€)z probably exists. Pb and Bi atoms may be distinguished with
. only a moderate degree of confidence on the basis of differences in their bonding geometry; the
~selenium is preferentially ordered into seven of the anion lattice sites. The structure of ‘
proudite is closely related to that of junoite, Cu,Pb;Bis(S,S¢)ss, the other main selenium-rich
mineral intergrown with proudite at Juno. This study also incorporates new X-ray and
chemical data on the little studied seleniferous sulphosalts wittite and weibullite, and proves:

Proudité,

_ Although relatively few selenium mi

that all three are distinct mineral species. Zonin
at Juno is discussed. .

s s Introduction
Selenium substitutes for sulphur in many sulphide
and sulphosalt minerals, so that distinct Se minerals.
rarely occur in massive sulphide deposits. Sulphides
and selenides are present together because they have
formed either at different periods of mineralization or- .
at times when the mineralizing solutions were consid-
erably deficient in S. In contrast to sulphur, which "~

~ under natural conditions forms compounds of one

- type or another with at least 40 chemical elements,
~ selenium does so with just a few of higher atcmic
~number. Selenium compounds with light metals do

 not exist in nature, and there is a predominance of .

selenides of copper, silver, and bismuth, and notably

. alack of compounds with gold which is so specific for .

_its analog tellurium (Sindeeva, 1964). -
. Alth ] inerals have
_been reported as distinct species, there are many de-

~ scriptions of selenium-bearing minerals in the liter-
“ . ature. Sulphur-seleniim isomotphism in them is ex- -

~ tensive and often unlimited, as is illustrated both in
. synthetic compounds and in natural specimens, e.g.

220

g of bismuth-rich sulphosalts ir: the ore bodies

" the solid sol"l:'xti'o»ns PbS-PbSe and Bi2S3—Eizs% (Ear- '

ley, 1950), where 1:1 replacem.nt of S by Se is pos-

sible. In particular, the selenide minerals of lead and
. bismuth included in this type are clausthalite, PbSe,

isomorphous with galena; guanajuatite, Biy(S,S€)s,
isomorphous with bismuthinite; and para-
guanajuatite, Bi,Se,, which has a structure analogous :
{o tetradymite (Bi;Te,S). Other reported occurrences -
of somewhat more complex lead-bismuth sulphosalts
which also fall into this category of sulphur-sele-
nium isomorphism are laitakarite, Bi,SSe;, (:Vorma,'
1960); selenocosalite ((dman, 1941); selenolillianite,
Pb;Bi,(S,Se)s, and selenogoongarite, PbBix(S,Se) (b
Isaksson; see Grip and Wirstain, 1970). These occur-
rences, at Orijarvi, Finland, and the Boliden Mine,
Sweden, must be regarded as somewhat doubtful,
particularly selenocosalite which appears to have the

_wrong composition for it to be a'Se-isomorph of

cosalite, and selenogoongarite for the reason that
goongarite itself is a discredited mineral. Laitakarite
and ikunolite, Biy(S,Se)s (Kato, 1959), are reported t
be isostructural with joseite-A, Bisy<TeisSs.
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