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Terranovaite from Antarctica: A new ‘pentasil’ zeolite

ERMANNO GALLI,1 SIMONA QUARTIERI,1 GIOVANNA VEZZALINI,1

ALBERTO ALBERTI,2 AND MARCO FRANZINI3
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ABSTRACT

A new high-silica zeolite, terranovaite, was recently found in cavities of Ferrar dol-
erites at Mt. Adamson (Northern Victoria Land, Antarctica). The mineral
[(Na4.2K0.2Mg0.2Ca3.7)S8.3(Al12.3Si67.7)S80.0O160 · . 29 H2O] occurs as globular masses that flake
off in transparent lamellae; it has a vitreous luster, white streak, {010} perfect cleavage,
and {001} distinct parting. The observed density is 2.13 6 0.02 g/cm3. Optically, it is
biaxial positive, with 2V 5 658, a 5 1.476, b 5 1.478, g 5 1.483 (all 6 0.002). The
orientation is X 5 c, Y 5 a, and Z 5 b. Terranovaite is orthorhombic with a 5 9.747(1),
b 5 23.880(2), c 5 20.068(2) Å and topological symmetry Cmcm. The strongest powder
X-ray diffraction lines are (d (Å), I, hkl ): 11.94,40,020; 10.16,65,021,002; 9.04,33,110;
3.79,100,025,240; 3.61,40,153. Terranovaite topology, hitherto unknown in either natural
or synthetic zeolites, is characterized by the presence of pentasil chains and of a two-
dimensional ten-membered ring channel system. The mineral was named terranovaite after
the Italian Antarctic Station at Terranova Bay, Antarctica.

INTRODUCTION

Jurassic Ferrar dolerites of Mt. Adamson, Northern
Victoria Land, Antarctica, have become a very rich
source of zeolitic species. Besides the finding of rare ze-
olites, such as tschernichite and boggsite (Galli et al.
1995), two new phases have been discovered; the first,
gottardiite, the natural counterpart of the synthetic zeolite
NU-87, was described by Galli et al. (1996), and Alberti
et al. (1996) have determined its crystal structure. Here
we describe the second, terranovaite, a new five-mem-
bered ring (pentasil) zeolite with a topology hitherto un-
known in either natural or synthetic materials. The min-
eral has been named terranovaite for the name of the
Italian Antarctic Station at Terranova Bay, where the Ital-
ian geologists collected the zeolite-bearing rocks. The
new mineral and the name have received the approval of
the I.M.A. Commission on New Minerals and Mineral
Names. Holotype material was deposited in the Museo di
Storia Naturale e del Territorio, University of Pisa, Italy
(catalog no. 15520). The IZA Structure Commission has
approved the new topology with IUPAC name TER.

The complete characterization of terranovaite was
made very difficult by the extreme paucity of the avail-
able rock samples and by the rarity of the mineral.

OCCURRENCE

Mt. Adamson, Northern Victoria Land, Antarctica,
consists of a crystalline basement (Paleozoic granites)
overlaid by a 35 m thick layer of sandstone (Beacon sed-
iments), capped by about 450 m of basaltic rocks (Ferrar

dolerites). Lenses of sandstone varying in size and thick-
ness are repeatedly interbedded in the basaltic rock. Dur-
ing field work carried out in the austral summer 1990-91,
as part of the Italian Antarctic Research Program
(PNRA), some Ferrar dolerite samples were collected
along the Mt. Adamson ridge in a small area not covered
by snow.

X-ray fluorescence analysis (Galli et al. 1996) places
this volcanic rock in the field of the basaltic andesites of
the T.A.S. diagram (Le Bas et al. 1986). The texture var-
ies from hyalophitic to medium-grained ophitic. The phe-
nocrysts are Ca-rich plagioclase, pyroxene (both often
zoned and twinned), and rare olivine crystals. The
groundmass consists of microcrysts of Ca-rich plagio-
clase, clinopyroxene, relict olivine, interstitial glass, and
opaque minerals (iron titanium oxides) as microlites.

The rock samples are characterized by the presence of
many vesicles and cavities, whose abundance and size are
variable in the samples collected. The walls of the cavi-
ties are always covered by a thin layer of disordered Fe-
rich smectite, varying in color from pale yellow to dark
orange. The Fe-rich smectite crystallization preceded that
of zeolites and the other neogenic minerals.

The zeolites identified are, in order of abundance, mor-
denite, heulandite, erionite, phillipsite, stilbite, levyne,
epistilbite, tschernichite, boggsite, gottardiite, ferrierite,
and cowlesite (Vezzalini et al. 1994; Galli et al. 1995,
1996). The presence of so many five-membered ring ze-
olites in this area is noteworthy. The other neogenic min-
erals present in the cavities are quartz, cristobalite, apo-
phyllite, gypsum, and calcite.


