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The conditions necessary for the formation of metastibnite are not clear.
Clark (this issue) attributes formation of metastibnite at Mina Alacréin,
Copiapé, Chile to oxidation from stibnite, but the metastibnite found at
The Geysers and at Steamboat Springs may be primary (see White, 1967;
for a discussion of the geochemistry of the waters of both locations).
Sulfur isotopic analyses (Geochron Laboratories, Cambridge, Mas-
sachusetts) yield the following information for sulfur-bearing species from
the metastibnite location at The Geysers: metastibnite; §5%* = —6.7 °/o0;
cinnabar, +2.3 °/o0; native sulfur, —2.9°/40; and sulfate (boussingault-
ite plus unidentified material), —0.9 °/co. These data suggest that a gas
phase, probably H,S, is involved in the formation of primary meta-
stibnite because its sulfur is appreciably lighter than the S of the other
species. This explanation would also account for its occurring as coatings
in cracks but not as complete veins.
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ABSTRACT

Metastibnite is confirmed as an oxidation product of stibnite in the Alacrin deposit.
Electron microprobe analysis vields a composition close to stoichiometric SbySs, but with a
slight sulfur-deficiency.

Although the status of the rare mineral, metastibnite, as amorphous
red Sb,S; is generally accepted (e.g. Palache et al., 1944; Hey, 1955),
there appear to have been no quantitative analytical studies since the
investigations of Davy (1920) and Lindgren and Abbott (1931).
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A reddish-brown powdery coating on stibnite in a specimen from the
dumps of the Alacran Ag-As-Sb mine (Lat. 27°36’ S.; Long. 70°11" W.)
in the Pampa Larga mining district of northern Chile (Parker, Salas
and Pérez, 1963), has been identified as metastibnite. The coating
occurs in fractures in bladed stibnite aggregates, associated with minor,
massive cinnabar in a barite gangue. It was at first taken to be yuyo, a
powdery mixture of cinnabar and iron-, copper-, and antimony oxides,
which is a widespread oxidation product of cinnabar-bearing ores in
northern Chile (Domeyko, 1864).

However, X-ray examination of a carefully separated fraction of the
powder, using a NONIUS Guinier-de Wolff focussing camera, revealed
only several faint and diffuse a-quartz lines, and none which could be
ascribed to metallic sulfides or oxides. Ore microscopic study of an
impregnated polished mount of the powder showed that its major con-
stituent, apparently amorphous, is a bluish-white, slightly translucent
mineral, displaying moderate anisotropism in air, and intense orange-red
internal reflections under oil immersion. These properties correspond to
those observed for metastibnite by Ramdohr (1937; 1970). Identification
of this phase as metastibnite was confirmed by electron microprobe
analysis; only antimony and sulfur were detected in several grains show-
ing an irregular, caulifiower-form habit.

Quantitative analysis, using synthetic Sh.S; as a standard, yielded a
composition which is slightly sulfur-deficient with respect to stoichio-
metric Sb,S; (Table 1), whereas the associated hypogene stibnite shows
no significant departure from that composition. It may be noted that
stibnite, a major constituent of the Alacrin veins, here coexists with
realgar, orpiment, and native arsenic, and contains up to 0.6 weight per-
cent As in the earliest vein assemblages, while the later-formed stibnite,
such as that associated with the metastibnite, is essentially arsenic-free.

The significance of the low Sb+S analytical total yielded by the

TABLE 1. ANALYTICAL DATA FOR STIBNITE AND METASTIBNITE,
MiNa ALACRAN, Pamra LargA, CHILE

I Late-stage S
Shaby hypogene upergene
ctibnite metastibnite
Sh 71.69 | 71.62 71.50
As — tr. n.d.
S | 28.31 | 28.35 26.56
Total 100,00 I 99,97 98.06
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metastibnite is unclear; this mineral may contain minor amounts of
oxygen or other light elements (¢f. Davy, 1920). The Mina Alacrin
metastibnite lacks lead, but the material from the Socavén mine, Oruro,
Bolivia, described by Davy (1920) and Lindgren and Abbott (1931) ap-
parently represents a valid plumbian variety, since there is no indication
that the samples analysed by the latter authors were grossly impure (cf.
Palache et al., 1944).

In other documented occurrences, metastibnite has apparently formed
under hypogene conditions, whether as a powdery impregnation of
siliceous sinters in fumarolic centers (Becker, 1888; Brookins, this issue),
or as more competent, mammillary aggregates in the Bolivian tin-silver
deposits (Day, 1920; Lindgren and Abbott, 1931; Ahlield, 1940). At Mina
Alacrdn, however, the amorphous antimony tri-sulfide appears to repre-
sent a product of the in silu, post-Miocene (Sillitoe, Mortimer and Clark,
1968) oxidation of stibnite. This alteration does not appear to have in-
volved large compositional changes, but may have resulted from celloidal
reprecipitation during the deposition of supergene chalcedony.

ACKNOWLEDGMENTS

Field work in Chile is carried out in co-operation with the Instituto de Investigaciones
Geolégicas, and is financed by the National Research Council of Canada.

REFERENCES

AHLFELD, FRr. (1940) Die Silber-Blei-Zinkerzlagerstitte Pulacayo. Neues Jakrb. Mineral.
Abh.75,1-23.

Brcker, G. F. (1888) Geology of the quicksilver deposits of the Pacific Slope. U.S. Geol.
Surv., Monogr. 13, 486 pp.

Brookixs, D. G. (1970) Metastibnite from the Geysers, Sonoma County, California.
Amer. Mineral. 55, 2103-2104.

Davy, W. M. (1920) Ore deposition in the Bolivian tin-silver deposits. Econ. Geol. 15,
463-496.

Domevko, 1. (1864) Substance terreuse rouge qui accompagne les minerais de mercure au
Chili. Ann. Mines, 5, 456-468.

Hev, M. H. (1955) Chemical Index of Minerals. 2nd. ed., London, Brit. Mus. Nat. Hist.
728 p.

LINDGREN, WALDEMAR AND A. C. ABBotr (1931) Silver-tin deposits of Oruro, Bolivia.
Econ. Geol. 26, 453-479.

PavacHg, C., H. BERMAN, AND C. FRONDEL (1944) The System of mineralogy of Dana, Vol.
1, John Wiley and Sons, New York.

ParkEeRr, R. L., R. Saras, anp G. PErez (1963) Geologia de los distritos mineros Checo de
Cobre, Pampa Larga y Cabeza de Vaca. Bol. Inst. Invest. Geol., Chile, 14, 46 p.

Raumponr, P. (1937) Erzmikroskopische Untersuchungen an einigen seltenen oder bisher
wenig beachteten Erzmineralien, Teil 1. Zentralbl. Mineral. A, 1937, 193-211.

(1960) Die Erzmineralien und ihre Verwachsungen, 3rd ed. Akademie-Verlag, Berlin.

S1LL1TOE, R. H., C. MORTIMER, AND A. H. CLARK (1968) A chronology of landform evolu-
tion and supergene mineral alteration, southern Atacama Desert, Chile. Trans. Inst.
Mining Met., B, 77, 166-169.






