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The crystal structure of piergorite-(Ce), Ca8Ce2(Al0.5 Fe3+
■,Li,Be)2Si6B8O36(OH,F)2:
0.5)Σ1(■
A new borosilicate from Vetralla, Italy, with a modiÞed hellandite-type chain
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ABSTRACT
Piergorite-(Ce) is a new mineral found at Tre Croci, Vetralla, Italy with simpliÞed formula Ca8Ce2
(Al0.5Fe3+
■,Li,Be)2Si6B8O36(OH,F)2. It occurs as strong intergrowths of small crystals, colorless
0.5)Σ1(■
to pale yellow, associated with sanidine, mica, magnetite, rutile, titanite, and other Th-U-REE bearing
minerals, in miarolitic cavities of a syenitic ejectum. Piergorite-(Ce) is biaxial negative, nα = 1.717 (1),
nβ = 1.728 (1), and nγ = 1.735 (1), 2Vmeas = 68(2)°, X = b, and Z ^ c = 7(1)°. Crystals show tabular habit
–
and a very good {010} cleavage; twinning along the (301) plane produces “L” forms. The three strongest
–
lines in the simulated powder diffraction pattern (dobs, I, hkl) are: 2.65 Å, 100.0, (213, 413); 1.91 Å,
–
– –
48.3, (223, 423, 821); 2.90 Å, 44.9, (603, 612). The structure was solved by Patterson synthesis from
X-ray diffraction data [monoclinic, space group P2/a, a = 28.097(3) Å, b = 4.777(1) Å, c = 10.236(2)
Å, β = 96.81(1)°, V = 1364.2(7) Å3, Z = 2] and was reÞned to a Þnal Robs = 0.059 for 6480 Fo with Io
> 3σ(Io). The structure shows similarities with the hellandite group because Si and B tetrahedra form
chains along c. Hellandite structure is characterized by a single chain of Þve-membered rings, whereas
piergorite-(Ce) shows a double chain of Þve-membered rings interconnected by a single octahedral
site to form a three-dimensional framework containing Þve independent eightfold-coordinated M sites
and a partly occupied T-cavity.
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INTRODUCTION
During the last few years, the crystal-chemical knowledge
of REE-minerals has been improved by the study of samples
from the Vico volcanic complex (Viterbo province, Italy). In
particular, among the accessory phases of the syenitic ejecta
named “sanidiniti,” two new mineral species were found: vicanite-(Ce) (Ballirano et al. 2002) and peprossiite-(Ce) (Callegari
et al. 2000). Both minerals show peculiar structural features: the
Si3B3O18 polyanion in vicanite-(Ce), and the square pyramidal
coordination for Al in peprossiite-(Ce). Furthermore, REE-rich
hellandites from these ejecta were studied to clarify the crystalchemical properties of hellandite-type minerals (Oberti et al.
2002), and other interesting or rare mineral species were found
and characterized [e.g., stillwellite-(Ce) (Callegari et al. 1992),
baddeleyite (Della Ventura et al. 1986)].
New samples from the Vico complex contain platy, colorless
to pale yellow crystals, very similar to the associated and wellformed hellandite crystals but signiÞcantly smaller in size. A
preliminary analysis showed that the unit-cell parameters were
different from those of hellandite and a complete crystal chemical
study was carried out, combining a single-crystal X-ray diffraction study together with electron and ion microprobe analyses.
The identiÞed crystals resulted in a new mineral species and the
complete description is reported here.
The mineral has been named piergorite-(Ce), an acronym
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from the name of two Italian collectors that have provided us
with the sample in study: Giancarlo Pierini and Pietro Gorini.
Both are well known, appreciated, and keen collectors of minerals, and are always available to provide the scientiÞc community
with specimens for mineralogical research. The new mineral and
its name were approved by the Commission on New Minerals
and Mineral Names (CNMMN) (I.M.A. 2005-008). The approved mineral name has been corrected by means of a Levinson
modiÞer during the preparation of this manuscript, following the
suggestion of one of the reviewers and in agreement with the
chairman of the CNMMN. Type material (the analyzed crystal
and crystal concentrate from the same rock sample) has been
deposited at the Museo di Mineralogia, Dipartimento di Scienze
della Terra, Università degli Studi di Pavia, Italy with catalog
number 2005-001 OL.

OCCURRENCE
Piergorite-(Ce) crystals have been found in myarolitic cavities
inside a volcanic ejectum of syenitic composition from the Vico
complex (Tre Croci locality, Vetralla, Viterbo province, Italy).
The host rock consists mainly of K-feldspar (sanidine) and minor
plagioclase, clinopyroxene, and magnetite. Other accessory minerals are hellandite-(Ce), titanite, nosean, baddeleyite, afghanite,
danburite, biotite, rutile, thorite, vonsenite, and homilite. The
mineral probably formed as a late-stage crystallization product
occurring on the surface of the K-feldspar matrix as isolated
crystals or submillimetric wisps.
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