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Aluminocerite-Ce: A new species from Baveno, Italy: Description and crystal-structure
determination
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Abstract
Aluminocerite-(Ce), ideally (Ce,Ca)9Al(SiO4)3[SiO3(OH)]4(OH)3, is isostructural with cerite-(Ce)
and cerite-(La). The holotype was found at the Ratti quarry, near Baveno, Italy, in millimeter-sized
secondary cavities hosted in aplite-pegmatite veins and pods within pink granite. Aluminocerite-(Ce)
forms aggregates of pseudo-octahedral to rhombohedral crystals flattened on the c axis. The cotype
of aluminocerite-(Ce) was discovered at the Locatelly quarry, also near Baveno, where it occurs in
centimeter-sized miarolitic cavities in pink granite. The mineral is pale pink to pink-reddish, with a white
streak, and is translucent with a vitreous luster. Aluminocerite-(Ce) is non-fluorescent. The hardness
based on the Mohs scale is 5, and the tenacity is brittle. Neither cleavage, fracture, or twinning were
observed. Calculated density is 4.675 g/cm3. It is uniaxial, optically positive, with no = 1.810–1.816 and
ne = 1.812–1.822 (λ = 589 nm) and non-pleochroic. The average of 15 electron microprobe analyses
for the holotype gave (wt%): Ce2O3 23.37; Nd2O3 15.59; La2O3 7.43; Sm2O3 4.38; Pr2O3 3.54; Gd2O3
3.12; Y2O3 1.68; Dy2O3 0.46; Yb2O3 0.07; CaO 8.31; Fe2O3 0.47; Al2O3 2.47; SiO2 24.01; and H2O
3.63 (calculated from crystal-chemical constraints), total 98.53 wt%, corresponding to the empirical
3+
formula (Ca2.60Ce2.49Nd1.62La0.80Sm0.44Pr0.38Gd0.30Y0.26Dy0.04Yb0.01)Σ8.94(Al3+
0.85Fe 0.10)Σ0.95(SiO4)3[SiO3(OH)]4
(OH)3.06, calculated on the basis of Si = 7. Aluminocerite-(Ce) is trigonal, space group R3c, with a
=10.645(1), c = 38.019(5) Å, V = 3731 Å3. The strongest eight lines in the X-ray powder diffraction
pattern are [d in Å (I)(hkl)]: 3.405(27)(122), 3.250(26)(124), 2.914(100)(02,10), 2.647(58)(220),
2.198(40)(03,12), 1.923(34) (238), 1.826(24)(051), and 1.732(46)(03,18). The crystal structure has
been refined to R1 = 0.056 for 745 observed reflections. The name is an allusion to the fact that it is
the Al-dominant analog of cerite-(Ce).
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Introduction
Cerite-(Ce) is a rare-earth element (REE) silicate with formula (REE,Ca)9(Mg,Fe3+)(SiO4)3[SiO3(OH)]4(OH)3. It was first
described from the Bastnäs skarn deposit, Skinnskatterberg
District, South-Central Sweden, by Hisinger and Berzelius
(1804). A recent chemical reinvestigation of cerite-(Ce) samples
from several Bastnäs type deposits from the Riddarhyttan ore
field, Sweden, showed Mg > Fe3+ only in the octahedral M site,
with Al being found to be below the detection limit of electron
microprobe for these samples (Holtstam and Andersson 2007).
The crystallography of cerite-(Ce) from Mountain Pass, California, and Bastnäs, Sweden has been investigated by several
authors (Gay 1957; Glass et al. 1958), and the crystal structure
of cerite-(Ce) was solved and refined by Moore and Shen (1983)
using crystals from Mountain Pass. This study demonstrated
that the octahedral M site in this material has a site occupancy
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of (Mg0.6Fe0.4).
Cerite-(La), [(REE,Ca)9(Fe3+,Ca,Mg,)(SiO4)3[SiO3 (OH)]4
(OH)3], was found in agpaitic pegmatites at Mt. Yuksporr, Khibina Massif, Kola Peninsula, Russia (Pakhomovsky et al. 2002).
Mt. Yuksporr is the only known locality where the lanthanumdominant analog of cerite-(Ce) has been described so far.
Minerals related to cerite-(Ce) and cerite-(La) containing
significant amounts of Al have been found at several localities,
which include Kyschtym, Urals (Silberminz 1929), Niederbobritsch granite, Erzgebirge, Germany (Förster 2000), and the
Afrikanda Complex, Kola Peninsula, Russia (Chakhmouradian
and Zaitsev 2002). To date, no crystal-structure studies on such
materials have been made. A study of Al-rich material from the
Ratti quarry, Baveno, Verbania province, Piemonte region, Italy,
has indicated this material to be the new species, aluminocerite(Ce). Here it occurs in miarolitic cavities of NYF (niobiumyttrium-fluorine) granite pegmatites (Pezzotta et al. 1999).
The name aluminocerite-(Ce) reflects the fact that Ce is the

