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INTRODUCTION

Zincalstibite is the fourth mineralogical species, after carraraite, 
zaccagnaite (Merlino and Orlandi 2001), and möeloite (Orlandi 
et al. 2002) found, for the Þ rst time in nature, within the cavities 
of marble in the Apuan Alps, Tuscany, Italy. The Apuan Alps are 
a mountain chain in northern Tuscany running parallel to the Tyr-
renian coast for about 60 km, with an average width of about 20 
km. They are part of an epizonal metamorphic complex originating 
from a tertiary Tuscan sedimentary sequence. 

A liassic marble formation, composed of very pure limestone 
having a typical saccharoidal texture, outcrops in this area; its 
color is white but may contain variable gray and colored banding 
in places. Marble quarrying in the Apuan Alps began over 2000 
years ago, following the Roman conquest of that territory, and 
expanded with the demand of construction material for public 
works. The marble from this area is now well known around the 
world for the constancy of its quality, scarcity of defects, excellent 
physical and mechanical characteristics, and long-lasting strength 
and beauty. Nevertheless rare small cavities are also present within 
some very pure varieties of marble; in these cavities more than 100 
mineralogical species, most of which sulÞ des, have been found 
(Orlandi and Franzini 1994).

The minerals were deposited from hydrothermal ß uids dur-
ing a space of time of about 6�9 millions of years; the Þ rst ones 
were deposited at a temperature of about 400 °C, the last ones at 
temperature of about 100 °C or less (Franceschelli et al. 1997). 
Zincalstibite belongs to this last deposition step and results from 
the alteration, by aluminum rich hydrothermal ß uids, of different 
sulÞ des like sphalerite, zinkenite, and stibioluzonite.

Zincalstibite appears closely related to cualstibite, which has 
been described by Walenta (1984) as a new mineral occurring in 
trigonal prisms in the secondary assemblage of the Clara Mine 
near Oberwolfach (Central Black Forest). Very recently, the oc-
currence of cualstibite has been reported also in two abandoned 
Italian mines, both situated in the Carnic Alps: Monte Avanza 
(Forni Avoltri) and Comeglians, Udine province, Friuli-Venezia 
Giulia, Italy (Ciriotti et al. 2006). The results of the chemical 
analysis (Walenta 1984; a test for the oxidation state of antimony 
indicated that it was present as Sb5+) pointed to the following for-
mula: Cu6Al3Sb3O18·16H2O or Cu6Al3(SbO4)3(OH)12·10H2O. These 
chemical data are re-interpreted, on the basis of the chemical and 
structural results obtained for zincalstibite, resulting in the revised 
chemical formula Cu6Al3Sb3(OH)36 or Cu2AlSb(OH)12. 

OCCURRENCE AND PHYSICAL, CHEMICAL AND         
CRYSTALLOGRAPHIC DATA OF ZINCALSTIBITE

Occurrence and physical properties

Zincalstibite was found in the Lucchetti marble quarry, 
Fantiscritti marble basin, located near the town of Carrara. 
The crystals of zincalstibite occur in a small cavity, associated 
with sub-millimeter tufts of white crystals of mimetite and 
sub-millimeter stalactite aggregates of opal and an amorphous 
copper-silicate phase (possibly crisocolla). Zincalstibite ap-
pears to have formed as alteration product of different sulÞ des, 
sphalerite, zinkenite, stibioluzonite (whose relics were found 
together with crystals of zincalstibite), through the action of 
Al-rich hydrothermal ß uids.

The crystals are trigonal prismatic, with forms {110}, {001}, 
elongated [001], generally less than 10 × 10 × 40 ÷ 50 μm (Fig. * E-mail: elena@dst.unipi.it
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ABSTRACT

Zincalstibite, a new mineral occurring within the cavities of marble of the Apuan Alps, Tuscany, 
Italy, has chemical formula Zn2AlSb(OH)12, space group P�3, a = 5.321(1), c = 9.786(2) Å. It is associ-
ated with sub-millimeter tufts of white crystals of mimetite and sub-millimetric stalactite aggregates of 
opal and an amorphous copper-silicate phase (possibly crisocolla). The crystals are trigonal prismatic, 
with forms {110}, {001}, elongated [001], generally less than 10 × 10 × 40 ÷ 50 μm, with few larger 
crystals. They are colorless, transparent, with vitreous luster, white streak and {001} cleavage. The 
stronger reß ections are [(hkl), d (Å), Irel]: (002), 4.904, 100; (100), 4.620, 35; (101), 4.179, 57; (103, 
110), 2.669, 31; (112, 11�2), 2.343, 88; (114, 11�4), 1.805, 57. Zincalstibite is structurally related to cual-
stibite, as evidenced by the structural determinations and reÞ nements we present for both the minerals. 
They are built up by layers of isolated Sb(OH)6 octahedra alternating along c with trioctahedral layers, 
which contain Zn and Al cations and Cu and Al cations in zincalstibite and cualstibite, respectively. In 
cualstibite the ordering of Al and Cu within these trioctahedral layers results in a supercell, with acual = 
9.150(2) Å ≈ √3 azinc. The name of zincalstibite is related to its chemical composition and points to its 
relationships with cualstibite. Both the mineral and its name were approved by the IMA Commission 
for New Minerals and Mineral Names (IMA 1998-033).
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