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Abstract. The new mckelveyite group mineral alicewilsonite-(YCe), ideally Na2Sr2YCe(CO3)6 · 3H2O, was
found at Mont Saint-Hilaire, Quebec, Canada, and subsequently at the Saint-Amable sill, Quebec, Canada, and
the Khibiny Massif, Kola Peninsula, Russia. Alicewilsonite-(YCe) crystals are commonly hemimorphic pseu-
dotrigonal and pseudohexagonal and show barrel-shaped, saucer-shaped, spindle-shaped, cone-shaped, colum-
nar, tabular, and platy habits. They are usually up to 2–3 mm in size with some larger crystals reaching 2–3 cm.
The crystals often form stacked or parallel growth aggregates and rosettes. Alicewilsonite-(YCe) colour varies
from pale yellow to yellow, lemon yellow, green yellow, orange-yellow, pale green to green, pale grey to grey,
green grey, beige, and colourless. The streak is white; the lustre is vitreous. The cleavage is fair to indistinct,
parallel to (001). The Mohs hardness is 3. Dcalc is 3.37 g cm−3. Alicewilsonite-(YCe) is optically biaxial (+),
with α = 1.554(3), β = 1.558(3), γ = 1.644(2), 2V (calc.)= 26◦, 2V (meas.)= 20(3)◦ (589 nm). The IR spec-
trum is reported. The composition (wt %, average of six analyses) is Na2O 7.42, CaO 0.72, SrO 21.49, BaO
1.41, Y2O3 8.52, La2O3 5.93, Ce2O3 9.52, Pr2O3 0.59, Nd2O3 1.75, Sm2O3 0.46, Gd2O3 0.83, Dy2O3 1.65,
Ho2O3 0.34, Er2O3 1.21, Yb2O3 0.64, CO2 29.33, H2O 6.13, total 97.94. The empirical formula of the holotype
calculated on the basis of six cations is Na2.11Ca0.11Sr1.83Ba0.08Y0.67(Ce0.51La0.32Pr0.03Nd0.09Sm0.02Gd0.04
Dy0.08Ho0.02Er0.06Yb0.03)61.20(CO3)5.88 (H2O)3.00. The mineral is triclinic, P 1, a = 9.0036(6) Å, b =
9.0175(6) Å, c = 6.7712(5) Å, α = 102.724(2)◦, β = 116.398(2)◦, γ = 60.003(2)◦, V = 426.46(5) Å3, and
Z = 1. The strongest reflections of the powder X-ray diffraction pattern [d,Å(I )(hkl)] are 6.07(31)(001),
4.372(100)(120, 211, 110), 4.037(25)(111, 121, 210), 3.201(25)(121, 212, 111), 2.831(67)(112, 122, 211,
121, 210), 2.601(39)(030, 331, 301), 2.236(24)(241, 221, 421). 2.019(23)(003, 222, 242, 420). 1.9742(24)(032,
303, 333, 331, 032, 301). The crystal structure, solved and refined from single-crystal X-ray diffraction data
(R1 = 0.055), is of the weloganite type.

1 Introduction

Mckelveyite group minerals are carbonates with the gen-
eral formula A3B3(CO3)6 · 3H2O, where A=Na, Ca,
Y, and Zr, and B =Sr, Ba, Ce, and La (Lykova
et al., 2023). Seven group members are known to-
day: mckelveyite-(Y), NaCaBa3Y(CO3)6 · 3H2O (Milton
et al., 1965; Demartin et al., 2008), donnayite-(Y),
NaCaSr3Y(CO3)6 · 3H2O (Chao et al., 1978), ewaldite,
BaCa(CO3)2 · 2.6H2O (Donnay et al., 1971; Voloshin et
al., 1992), weloganite, Na2Sr3Zr(CO3)6 · 3H2O (Sabina

et al., 1968), and recently decribed bainbridgeite-(YCe),
Na2Ba2YCe(CO3)6 · 3H2O (IMA 2020-065); alicewilsonite-
(YLa), Na2Sr2YLa(CO3)6 · 3H2O (IMA 2021-047); and
alicewilsonite-(YCe), Na2Sr2YCe(CO3)6 · 3H2O. The latter
is described in this paper.

Alicewilsonite-(YCe) is named in honour of the promi-
nent Canadian geologist Alice Wilson (1881–1964), best
known for her studies of the rocks and fossils of Ontario
and Quebec (Canada). She worked at the Geological Sur-
vey of Canada for many years and taught at Carleton Col-
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lege (now Carleton University). She was also a Fellow of
The Royal Canadian Geographical Society and the Royal So-
ciety of Canada. A parenthesised suffix is added in accor-
dance with the nomenclature for rare-earth and Y mineral
species established by Levinson (1966). The later extension
of the nomenclature clarified that “only the dominant ele-
ment in a specified crystal-structure site within isostructural
minerals may be appended to the group name as a parenthe-
sised suffix. This nomenclature system is mandatory for rare-
earth mineral species. More than one chemical symbol may
be appended only if the elements occupy different crystal-
structure sites, which must be defined” (Bayliss and Levin-
son, 1988). Y and Ce are the dominant elements at the two
non-equivalent sites in the structure of alicewilsonite-(YCe),
and so two symbols are appended to the name. Based on the
recently approved nomenclature of the mckelveyite group,
the first symbol represents the dominant cations at one of the
A sites and the second symbol at one of the B sites (Lykova
et al., 2023). Therefore, the appended suffix is -(YCe).

Both the new mineral and the name have been approved
by the Commission on New Minerals, Nomenclature and
Classification of the International Mineralogical Associa-
tion (IMA CNMNC), proposal IMA 2020-055. The holotype
of alicewilsonite-(YCe) is the specimen with the catalogue
number CMNMC 53660 from the collection of the Canadian
Museum of Nature, Canada, originally labelled “donnayite-
(Y)”.

2 Background

Alicewilsonite-(YCe) is an unnamed mineral UM1990-13-
CO:HNaREESrY, also known as MSH UK-33A (Chao et
al., 1990; Horvath et al., 2019). It was first marked as an
unknown phase from the famous Mont Saint-Hilaire alka-
line complex (Canada) around 1980 by George Chao, who
worked on it for the next decade. However, our recent re-
examination of donnayite-(Y) type specimens showed that
data for the original description of donnayite-(Y) by Chao
et al. (1978) were collected on two different species –
donnayite-(Y) and alicewilsonite-(YCe) – and six out of
seven cotype specimens turned out to be alicewilsonite-
(YCe) (Lykova et al, 2023). Therefore, both donnayite-(Y)
and alicewilsonite-(YCe) specimens were likely first col-
lected in the 1960s and later analysed and identified as a
potentially new species by Chao in the 1970s who then
described donnayite-(Y) using data collected on the two
species. Alicewilsonite-(YCe) was later studied by Andrew
McDonald, but the species had never been formally de-
scribed (Horvath et al., 2019). The major challenge with
studying the mckelveyite group minerals is a poor quality of
their crystals, largely unsuitable for structural analysis.

A microprobe analysis of alicewilsonite-(YCe) was pub-
lished by Horvath et al. (2019) under the name UK-33A, and
their results are very similar to our data. Crystal structures of

Figure 1. Alicewilsonite-(YCe) from Mont Saint-Hilaire, Quebec,
Canada: (a) green-yellow spindle-shaped prismatic crystal 2 cm
in length, partially encrusted by pyrite, on albite. Alicewilsonite-
(YCe) composes the outer part of the crystal, while the inner part
is made of donnayite-(Y) and gaidonnayite. Specimen CMNMC
53660 (the holotype); (b) yellow saucer-shaped crystal 0.5 mm in
size with brown stilpnomelane. Specimen CMNMC 89598; (c) yel-
low transparent platy crystals. FOV 4 mm. Specimen CMNMC
89605; (d) pale-grey stacked saucer-shaped crystals. FOV 1.5 mm.
Specimen CMNMC 90249. Canadian Museum of Nature collec-
tion. (b–d) Photos: François Génier.

two “donnayite-(Y)” polymorphs – triclinic P 1 and trigonal
R3m – reported by Thi et al. (1984, 1992) were also likely
done on alicewilsonite-(YCe) as no Ca was reported in either
structure. Petersen et al. (2003) described a REE (rare-earth
element)-rich phase “similar in composition to UK-33A” in
the Narssârssuk pegmatite, Igaliko alkaline complex, South
Greenland. It forms one of zones in cone-shaped crystals
made of ewaldite, donnayite-(Y), UK-33A, and an unknown
Y and REE-rich phase. No analytical data on UK-33A were
given.

3 Occurrence and general appearance

Mckelveyite group minerals are typical late-stage minerals
at the Poudrette (Demix) quarry, Mont Saint-Hilaire, Que-
bec, Canada, found in miarolitic cavities in nepheline and
sodalite syenite, alkaline pegmatites, carbonate pegmatites,
and marble xenoliths (Horvath et al., 2019, and the refer-
ences therein). Alicewilsonite-(YCe) is the most common
mckelveyite group mineral at the locality.

Mckelveyite group minerals are visually indistinguishable
from each other, and most alicewilsonite-(YCe) specimens
can be found in collections under names “donnayite-(Y)” or
“donnayite-like”. Alicewilsonite-(YCe) crystals are most of-
ten hemimorphic pseudotrigonal and pseudohexagonal and
show a wide range of habits, including barrel-shaped, saucer-
shaped, spindle-shaped, cone-shaped, columnar, tabular, and
platy (Fig. 1). In most cases the crystal faces are curved, split,
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Figure 2. Donnayite-(Y) partially replaced by gaidonnayite with
a rim of alicewilsonite-(YCe). Aws-YCe – alicewilsonite-(YCe),
Dna-Y – donnayite-(Y), Gdn – gaidonnayite, Cal – calcite, Py –
pyrite. Polished section. SEM (BSE) image. Specimen CMNMC
53660 (the holotype).

and/or stepped. Striation parallel to (001) is common. The
crystals usually reach up to 2–3 mm in size, but some larger
crystals up to 2–3 cm have been also found. The crystals of-
ten form stacked or parallel growth aggregates and rosettes.

Epitaxy of alicewilsonite-(YCe) and other mckelveyite
group minerals is very common (Donnay et al., 1971;
Chao et al., 1978; Petersen et al, 2003; Pekov and
Podlesnyi, 2004; our data). We found epitactic over-
growths of alicewilsonite-(YCe) on donnayite-(Y) and
vice versa. Similar relationships were observed between
alicewilsonite-(YCe) and the recently approved new species
bainbridgeite-(YCe), Na2Ba2YCe(CO3)6 · 3H2O. On one
specimen, alicewilsonite-(YCe) was found forming an epi-
tactic overgrowth on weloganite, Na2Sr3Zr(CO3)6 · 3H2O.
Homoepitactic growth is also common.

The holotype specimen was collected by Gilles Haineault
in the winter of 1987–1988 in a large altered alkaline
pegmatite in nepheline syenite (Horvath et al., 2019).
Alicewilsonite-(YCe) occurs with donnayite-(Y), gaidon-
nayite, albite, calcite, and pyrite. It forms rims of barrel-
shaped and spindle-shaped prismatic crystals up to 3 cm in
size. The crystals are hemimorphic, with curved pseudo-
hexagonal pyramidal faces converging on one end and ter-
minated with a pedion on the other (Fig. 1a). The core of the
crystals is made of donnayite-(Y) and gaidonnayite (Fig. 2),
with the latter possibly replacing the former. Alicewilsonite-
(YCe) forms epitactic overgrowths on donnayite-(Y). The
crystals are partially encrusted by pyrite.

We analysed a series of “donnayite-like” specimens from
two other alkaline complexes: the Saint-Amable sill, Quebec,
Canada, and the Khibiny Massif, Kola Peninsula, Russia.
Donnayite-(Y) appears to be the most common mckelveyite

group mineral at both localities, but alicewilsonite-(YCe) is
also present.

At the Demix-Varennes quarry, Saint-Amable sill (Hor-
vath et al., 1998) alicewilsonite-(YCe) occurs as yellow
to orange-yellow transparent crystals up to 0.5 mm in size
(Fig. 3a) or as very thin rims around donnayite-(Y) in yel-
low transparent hemimorphic crystals in miarolitic cavities
in nepheline syenite.

In the Hilairitovoye pegmatite at the Kirovskii mine,
Kukisvumchorr mountains, Khibiny Massif (Pekov and
Podlesnyi, 2004), alicewilsonite-(YCe) forms zoned green-
grey tabular crystals up to 0.3 mm in size (Fig. 3b). It seem-
ingly both replaced and epitactically overgrew donnayite-
(Y), which is partially preserved in the core of the crystals.
The material was collected by Alexander Podlesnyi, and the
main specimen is currently in the collection of Igor Pekov,
no. 7421, while the analysed fragment was deposited at the
Canadian Museum of Nature, specimen CMNMC 90475.
Alicewilsonite-(YCe) was also found on another specimen
collected by Alexander Podlesnyi at the Kirovskii mine in
the early 1980s. It forms the outer zone of yellow transpar-
ent “caps” on white opaque donnayite-(Y) crystals, whereas
the inner part of the “caps” is also made of donnayite-(Y).
The crystals are 1–3 mm in size. The yellow “caps” were
used by Thi et al. (1992) to study the crystal structure of
the trigonal polymorph of “donnayite-(Y)” (Igor Pekov, per-
sonal communication, 2021). That is likely why the proposed
structure was characterised by the lack of Ca. The speci-
men is currently in Pekov’s collection, no. 7660; the subsam-
ple that we studied was deposited at the Canadian Museum
of Nature, specimen CMNMC 90476. This is the specimen
which Alexander Khomyakov used for the first detailed de-
scription of donnayite-(Y) from the Khibiny Massif and that
Galina Dorokhov used to draw donnayite-(Y) crystals on the
basis of goniometric measurements. The drawings are fea-
tured in Khomyakov’s famous monograph Mineralogy of Hy-
peragpaitic Alkaline Rocks (Khomyakov, 1995).

At all three localities alicewilsonite-(YCe) is a late-stage
mineral found in peralkaline geological environments. Pre-
sumed alicewilsonite-(YCe) from the Narssârssuk pegmatite
described by Petersen et al. (2003) UK-33A was formed in a
similar environment.

4 Physical and optical properties

Alicewilsonite-(YCe) varies in colour from pale yellow to
yellow, lemon yellow, green yellow, orange-yellow, pale
green to green, pale grey to grey, green grey, beige, and
colourless (Figs. 1, 3). The streak is white; the lustre is vit-
reous. The cleavage is fair to indistinct, parallel to {001}.
The fracture is uneven. The Mohs hardness is 3. The mineral
is non-fluorescent under ultraviolet light. The density calcu-
lated using the empirical formula and unit cell volume re-
fined from the single-crystal XRD data is 3.37 g cm−3.
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Figure 3. Alicewilsonite-(YCe): (a) orange-yellow transparent crystals from the Demix-Varennes quarry, Saint-Amable sill, Quebec, Canada.
FOV 1.06 mm. Specimen CMNMC 89822. Photo: Michael Bainbridge and (b) green-grey crystals from the Kirovskii mine, Kukisvumchorr
mountains, Khibiny Massif, Kola Peninsula, Russia. FOV 1.5 mm. Specimen CMNMC 90475. Photo: François Génier. Canadian Museum
of Nature collection.

Alicewilsonite-(YCe) is optically biaxial (+), with α =
1.554(3), β = 1.558(3), γ = 1.644(2), 2V (calc.) = 26◦,
2V (meas.)= 20(3)◦ (from a spindle-stage extinction curve).
Orientation is X∧c is ca. 5◦.

5 Experimental methods

Electron microprobe analyses (EMPAs) for alicewilsonite-
(YCe) were obtained using a JEOL 8230 SuperProbe elec-
tron microscope equipped with five WDS spectrometers
(University of Ottawa – Canadian Museum of Nature Mi-
croAnalysis Laboratory, Canada) with an acceleration volt-
age of 20 kV, a beam current of 10 nA, and a beam diame-
ter of 20–50 µm depending on the grain size. Alicewilsonite-
(YCe) is unstable under an electron beam, and so a larger
beam diameter was used to minimise element migration.
The following reference materials were used: albite or
NaInSi2O6 (NaKα), diopside (CaKα), celestine (SrLα),
sanbornite (BaLα), YAG (YLα), LaPO4 (LaLα), CePO4
(CeLα), PrPO4 (PrLβ), NdPO4 (NdLα), SmPO4 (SmLα),
EuPO4 (EuLα), GdPO4 (GdLα), TbPO4 (TbLα), DyPO4
(DyLβ), HoPO4 (HoLβ), ErPO4 (ErLα), YbPO4 (YbLα),
zircon (ZrLα), and ThO2 (ThMα). The intensity data were
corrected for time-dependent intensity (TDI) loss (or gain)
using a self-calibrated correction for NaKα, CaKα, YLα,
and LaLα. H2O and CO2 contents were not analysed due to
the paucity of the available material. Despite the relatively
large size of some of the crystals, they are zoned, and it was
impossible to separate alicewilsonite-(YCe) as an individual
phase in a large enough amount for the analysis.

The Fourier transform infrared (FTIR) spectrum of
alicewilsonite-(YCe) was obtained using a Bruker Hyper-
ion 2000 microscope interfaced to a Tensor 27 spectrometer
with a wide-band mercury cadmium telluride (MCT) detec-
tor (Canadian Conservation Institute, Canada). A small frag-
ment of alicewilsonite-(YCe) was mounted on a low-pressure
diamond anvil microsample cell and analysed in transmission

mode. The spectrum was collected between 4000–400 cm−1

with the co-addition of 150 scans at a 4 cm−1 resolution.
Powder X-ray diffraction data (PXRD) were collected at

the Canadian Museum of Nature, Canada, using a Bruker
D8 Discover microdiffractometer equipped with a DECTRIS
EIGER2 R 500K detector and IµS microfocus X-ray source
(λCuKα1= 1.54060 Å) with the Kα2 contribution removed
using the “Strip Kα2” tool in Bruker Diffrac.EVA V4.3.
The instrument was calibrated using a statistical calibration
method (Rowe, 2009). A powder ball 200 µm in diameter,
mounted on a fibre pin mount, was analysed with continuous
Phi rotation and 10◦ rocking motion along the Psi axis of the
centric Eulerian cradle stage.

Single-crystal X-ray diffraction (SXRD) studies were car-
ried out using a Rigaku XtaLAB Synergy-S diffractometer
equipped with a HyPix 6000HE detector (λMoKα = 0.71073
Å) operating at 50 kV and 1 mA at the Natural History Mu-
seum, University of Oslo, Norway. The data were processed,
including absorption correction, using Rigaku’s CrysAlis Pro
software (Matsumoto et al., 2021). The studied grain was
sampled from the rim a crystal from the holotype and was
composed of only alicewilsonite-(YCe).

6 Results

6.1 Chemical data

Representative EMPAs for alicewilsonite-(YCe) from Mont
Saint-Hilaire and the Saint-Amable sill (both in Quebec,
Canada) and the Khibiny Massif (Kola Peninsula, Russia) are
given in Table 1. An analysis of the phase used for the struc-
tural study of “trigonal donnayite-(Y)” by Thi et al. (1992)
is included (no. 7). The contents of U, Tm, Lu, and Hf are
below the detection limit.

The data on the holotype of alicewilsonite-(YCe) were
collected on a crystal later used for the crystal structure study.
The empirical formula calculated on the basis of six cations,
excluding H+, is Na2.11Ca0.11Sr1.83Ba0.08Y0.67(Ce0.51La0.32
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Table 1. Chemical data for alicewilsonite-(YCe).

Locality Mont Saint-Hilaire Saint-Amable Khibiny

Specimen CMNMC 53660 CMNMC CMNMC CMNMC CMNMC CMNMC CMNMC
(holotype, average 89598 89605 90249 89822 90475 90476∗∗

of six analyses)

Analysis no. 1 2 3 4 5 6 7

wt %

Constituent Mean Range

Na2O 7.42 7.31–7.63 6.69 7.83 6.81 6.97 6.47 6.06
CaO 0.72 0.59–0.96 1.64 0.45 1.32 0.66 2.11 2.72
SrO 21.49 20.16–23.58 16.99 21.45 12.23 20.26 21.84 26.50
BaO 1.41 0.85–2.15 11.47 2.36 13.45 5.34 4.77 3.89
Y2O3 8.52 7.75–9.39 8.65 7.88 3.81 7.66 5.07 7.70
La2O3 5.93 4.81–6.51 3.80 7.15 5.87 4.33 6.25 4.70
Ce2O3 9.52 8.67–9.85 7.11 9.88 8.15 9.96 6.73 5.87
Pr2O3 0.59 0.42–0.77 0.44 0.64 0.84 0.74 0.26 0.43
Nd2O3 1.75 1.39–2.44 2.19 1.70 3.98 2.62 2.17 1.69
Sm2O3 0.46 0.26–0.76 0.88 0.67 2.33 0.78 2.57 0.79
Eu2O3 – 0.25 – 0.25 0.22 1.21 0.35
Gd2O3 0.83 0.70–1.06 1.65 1.18 2.44 1.49 3.55 1.22
Tb2O3 – 0.31 0.21 0.28 0.33 0.24 –
Dy2O3 1.65 1.38–1.86 2.21 2.21 1.24 2.38 1.02 1.54
Ho2O3 0.34 0.17–0.47 0.30 0.52 0.29 0.25 – –
Er2O3 1.21 1.16–1.26 0.81 0.33 0.20 0.57 0.38 1.13
Yb2O3 0.64 0.58–0.73 0.25 0.74 0.44 0.35 0.33 0.71
ZrO2 – – – 0.15 – – –
ThO2 – 0.26 – 0.81 – 0.21 –
CO∗2 29.33 29.48 30.19 27.82 29.49 29.57 30.47
H2O∗ 6.13 6.13 6.33 5.79 6.10 6.12 6.32

Total 97.94 101.51 101.72 98.50 100.50 100.87 102.09

atoms per formula unit (based on 6 cations, excluding H+)

Na 2.11 1.91 2.16 2.05 1.99 1.84 1.67
Ca 0.11 0.26 0.07 0.22 0.10 0.33 0.41
Sr 1.83 1.45 1.77 1.10 1.73 1.86 2.19
Ba 0.08 0.66 0.13 0.82 0.31 0.28 0.22
Y 0.67 0.68 0.60 0.32 0.60 0.40 0.58
La 0.32 0.21 0.37 0.34 0.24 0.34 0.25
Ce 0.51 0.38 0.51 0.46 0.54 0.36 0.31
Pr 0.03 0.02 0.03 0.05 0.04 0.01 0.02
Nd 0.09 0.11 0.09 0.22 0.14 0.11 0.08
Sm 0.02 0.04 0.03 0.13 0.04 0.13 0.04
Eu – 0.01 – 0.01 0.01 0.06 0.02
Gd 0.04 0.08 0.06 0.13 0.07 0.17 0.06
Tb – 0.02 0.01 0.01 0.02 0.01 –
Dy 0.08 0.10 0.10 0.06 0.11 0.05 0.07
Ho 0.02 0.01 0.02 0.01 0.01 – –
Er 0.06 0.04 0.02 0.01 0.03 0.02 0.05
Yb 0.03 0.01 0.03 0.02 0.02 0.02 0.03
Zr – – – 0.01 – – –
Th – 0.01 – 0.03 – 0.01 –
C 5.88 5.91 5.86 5.90 5.94 5.93 5.92
H 6.00 6.00 6.00 6.00 6.00 6.00 6.00

∗ Calculated from the stoichiometry. ∗∗ The phase likely studied by Thi et al. (1992).
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Figure 4. Infrared spectrum of alicewilsonite-(YCe).

Pr0.03Nd0.09Sm0.02Gd0.04Dy0.08Ho0.02Er0.06
Yb0.03)61.20(CO3)5.88(H2O)3.00. The simplified formula is
Na2(Sr,Ca)2(Y,Dy,Er,Na)(Ce,La,Nd)(CO3)6 · 3H2O.

The ideal end-member formula is
Na2Sr2YCe(CO3)6 · 3H2O, which requires Na2O 7.17,
SrO 23.98, Y2O3 13.06, Ce2O3 18.99, CO2 30.55, H2O
6.25, total 100 wt. %.

Alicewilsonite-(YCe) dissolves in an aqueous HCl solu-
tion at room temperature with strong effervescence.

6.2 Infrared spectroscopy

The IR spectrum of the holotype of alicewilsonite-(YCe)
(Fig. 4) shows IR bands of O–H-stretching (in the range from
3350 to 3410 cm−1) and H–O–H bending (at 1683 cm−1) vi-
brations of H2O molecules and C–O-stretching (in the range
1350–1550 cm−1) vibrations of CO2−

3 -group molecules. The
band at 1064 cm−1 can be assigned to the non-degenerate
mode of C–O stretching vibrations, indicating polarisation of
CO2−

3 groups, as this mode would be inactive, if symmetric
non-polarised carbonate groups (with a three-fold axis) were
present in the IR spectrum. The band assignment was made
in accordance with Chukanov and Chervonnyi (2016).

6.3 X-ray diffraction data and description of the
crystal structure

The indexed PXRD data for the holotype of alicewilsonite-
(YCe) are given in Table 2. Parameters of the triclinic unit
cell refined from the data are as follows: a = 9.0036(6) Å,
b = 9.0175(6) Å, c = 6.7712(5) Å, α = 102.724(2)◦, β =
116.398(2)◦, γ = 60.003(2)◦, and V = 426.46(5) Å3. The
PXRD pattern in the xy format is available in the Supple-
ment.

Alicewilsonite-(YCe) studied by Thi et al. (1992) as “trig-
onal donnayite-(Y)” also turned out to be triclinic with the
following unit cell parameters refined from PXRD data:
a = 8.9859(9) Å, b = 9.0266(8) Å, c = 6.7849(6) Å, α =
102.555(8)◦, β = 116.337(7)◦, γ = 59.939(8)◦, and V =

426.86(8) Å3.

Figure 5. General view of the crystal structure of alicewilsonite-
(YCe). Sky-blue spheres are H2O molecules. The unit cell is out-
lined.

Figure 6. A view along [010] of the crystal structure of
alicewilsonite-(YCe). Sr-, Ce-, Y-, and Na-centred polyhedra are
shown in green, blue, purple, and yellow, respectively. Carbonate
groups are black triangles. The unit cell is outlined.

The SXRD data for the holotype of alicewilsonite-(YCe)
were indexed in the P 1 space group with the following
unit cell parameters: a = 8.9950(4) Å, b = 9.0096(3) Å,
c = 6.7676(4) Å, α = 102.745(4)◦, β = 116.324(5)◦, γ =
60.011(5)◦, and V = 425.77(4)Å3. The structure was solved
and refined to R1= 0.055 on the basis of 3753 independent
reflections with I > 2σ(I) using the SHELXL-2018/3 pro-
gram package (Sheldrick, 2015). Crystal data, data collec-
tion information, and structure refinement details are given
in Table 3; atom coordinates, equivalent displacement pa-
rameters, site composition, and bond valence sums (BVS)
in Table 4; and selected interatomic distances in Table 5. The
studied crystal demonstrated twinning by merohedry Class
I (Nespolo and Ferraris, 2000) – inversion twinning, with a
twin domain ratio of 87 : 13. A crystallographic information
file (CIF) for alicewilsonite-(YCe) is available as a Supple-
ment. It was also deposited in the Inorganic Crystal Structure
Database (ICSD; no. CSD 2223160).
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Table 2. X-ray powder diffraction data (d in Å) for alicewilsonite-(YCe). The strongest reflections are given in bold.

I1
meas dmeas I1

calc d2
calc hkl

14 7.81 35, 20 7.81, 7.17 010, 110

9 7.16 26 7.16 100

31 6.07 100 6.07 001

2 5.93 6, 12 5.93, 5.92 101,111

2 4.804 7, 3 4.796, 4.784 011, 011

100 4.372 80, 82, 82 4.378, 4.372, 4.370 120, 211, 110

25 4.037 23, 24, 23 4.042, 4.037, 4.032 111,121, 210

2 3.928 4, 6 3.930, 3.925 111, 101

2 3.903 4 3.905 020

2 3.811 4, 2, 3.815, 3.814, 221,201

25 3.201 28, 28, 27 3.205, 3.202, 3.196 121, 212, 111

13 3.032 35 3.033 002

4 2.946 5 2.948 321

3 2.917 4, 3 2.915, 2.912 130, 211

67 2.831 72, 70, 72, 3, 3 2.835, 2.830, 2.828, 2.809, 2.802 112,122,211,121,210

39 2.601 39, 39, 39 2.603, 2.601, 2.599 030, 331,301

19 2.390 10, 9, 9, 10, 9, 9 2.394, 2.391, 2.391, 2.391, 2.390, 2.387 031, 302, 332, 330 ,031, 300

5 2.250 5, 5, 5 2.253, 2.253, 2.249 122, 213, 112

24 2.236 25, 24, 24 2.237, 2.236, 2.233 241,221,421
8 2.187 8, 8, 8 2.189, 2.186, 2.185 240, 422, 220

9 2.029 2, 9, 9, 9 2.036, 2.033, 2.029, 2.029 310, 113, 123, 212

23 2.019 20, 20, 19, 19 2.022, 2.021, 2.019, 2.016 003, 222, 242, 420

24 1.9742 13, 12, 13, 12, 12, 12 1.9778, 1.9761, 1.9744, 1.9743, 1.9727,
1.9709

032, 303, 333, 331, 032, 301

16 1.9148 19, 20, 19 1.9177, 1.9156, 1.9128 241, 423, 221

12 1.6948 6, 6, 6, 6, 6, 6 1.6973, 1.6960, 1.6960, 1.6949, 1.6943,
1.6941

150, 451, 140, 542, 512, 411

7 1.6875 9, 9, 9 1.6882, 1.6879, 1.6854 123, 214, 113

2 1.6737 1, 1, 1, 1, 1, 1 1.6756, 1.6745, 1.6741, 1.6738, 1.6730,
1.6717

141,151,452,412,541,511

14 1.5955 3, 2, 5, 2, 5, 4, 5, 5, 4, 4,
5, 4, 4, 5, 4

1.6023, 1.6011, 1.5988, 1.5981, 1.5979,
1.5972, 1.5963, 1.5962, 1.5955, 1.5948,
1.5947, 1.5946, 1.5941, 1.5938, 1.5925

242, 424, 033, 222, 304, 151, 334, 332,
450, 513, 033, 543, 141, 302, 410

3 1.5528 3, 3, 3 1.5543, 1.5522, 1.5519 114,124,213

7 1.5422 4, 5, 4, 5, 4, 4 1.5448, 1.5434, 1.5424, 1.5421, 1.5415,
1.5399

142,413,453,152,540,510

5 1.5015 5, 5, 5 1.5029, 1.5018, 1.5006 361,331,632

1 Calculated from the crystal structure determination, only reflections with intensities > 1 are given. 2 Calculated from PXRD Rietveld unit cell refinement with a = 9.0036(6),
b = 9.0175(6), c = 6.7712(5) Å, α = 102.724(2), β = 116.398(2), γ = 60.003(2), and V = 426.46(5) Å3.
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Table 3. Crystal data, data collection information, and structure refinement details for alicewilsonite-(YCe).

Crystal system, space group, Z Triclinic, P 1, 1

a (Å) 8.9950(4)
b (Å) 9.0096(3)
c (Å) 6.7676(4)
α (◦) 102.745(4)
β (◦) 116.324(5)
γ (◦) 60.011(5)
V (Å3) 425.77(4)
λ (MoKα) (Å), T (K) 0.71073, 293
Diffractometer Rigaku XtaLAB Synergy-S
θ range (◦) 2.61–28.28
Crystal size (mm3) 0.028× 0.037× 0.058
Absorption coefficient µm (mm−1) 12.24
F000 411
h, k, l range −11≤ h≤ 11, −12≤ k ≤ 12, −9≤ l ≤ 9
Reflections collected 9446
Unique reflections 4117, 0.0394
Unique reflections [I > 2σ (I )] 3753
Number of refined parameters 299
Weighting scheme 1/[σ 2(F 2

o )+ (0.1037P)2
+ 0.3159P],

P = [max(Fo)
2
+ 2(Fc)

2
]/3

Rint 0.062
Final R indices [I > 2σI ] R1= 0.055, wR2= 0.141
R indices (all data) R1= 0.058, wR2= 0.145
GoF 1.004
1ρmax/1ρmin (e/Å−3) 2.85∗/− 1.01

∗ Located 0.74 Å away from the Ce3 site. There are several 2.0–2.8 e/Å−3 peaks located 0.7–0.8 Å away
from large cations sites that indicate a relatively poor overall quality of the data (caused by a poor quality of
alicewilsonite-(YCe) crystals), which led to spurious peaks and holes of residual electron density.

Single-crystal X-ray studies of the mckelveyite group min-
erals are very challenging because of the poor quality of their
crystals resulting in multiple split reflections and streaks.
Alicewilsonite-(YCe) is no exception, and because of the rel-
atively low quality of our data (R1 = 0.055), we were unable
to extract much detail about the structure. Nevertheless, the
data allowed us to reliably distribute the dominant cations
and present a simplified model of the crystal structure of the
new mineral.

Alicewilsonite-(YCe) is strongly pseudotrigonal. There
are six independent large cation sites in the structure (Fig. 5)
forming two alternating layers parallel to the ab plane
(Fig. 6). Na, Sr, Y, Ce, and Ba were distributed among
these sites based on the EMPA, refined site-scattering fac-
tors (eref, in electrons per site), and charge balance taking
into account bond valence sums (BVS) and interatomic dis-
tances (Tables 4–5). Ca atoms were not included in the re-
finement; lighter lanthanoids (Ln: La–Lu) were formally re-
fined as Ce atoms, heavier Ln – as Dy atoms. One of the
layers is formed by the Sr1, Sr2, and Ce3 sites that have
a 10-fold coordination. The refinement showed that Sr and
Ce are distributed between all three sites; the best agree-
ment was obtained with the refined site-occupation factor

Sr0.728(12)Ce0.272(11) for the Sr1 site, Sr0.686(11)Ce0.314(11)
for the Sr2 site, and Ce0.598(10)Sr0.402(11) for the Ce3 site.
Thus, Sr atoms occupy predominantly larger Sr1- and Sr2-
centred polyhedra (the average interatomic distances are 2.69
Å for<Sr1–O> and 2.71 Å for<Sr2–O>), while Ce atoms
prefer the smaller Ce3-centred polyhedron with the <Ce3–
O> distance of 2.63 Å. The occupancies were assigned
as Sr0.73Ce0.23Ba0.05Sr0.67Ce0.28Ba0.05, and Ce0.60Sr0.40 for
the Sr1, Sr2, and Ce3 sites, respectively. Na4 and Na5
sites are six-coordinated sites. The Na4 site is occupied
by Na atoms, while the refinement of the Na5 site occu-
pancy [Na0.956(5)Dy0.044(5)] indicated an admixture of heav-
ier cations at the site, so the occupancy was formally fixed as
Na0.95Dy0.05. The Y6 site is occupied predominantly by Y
atoms (80 %) with admixed Na (10 %) and Dy (10 %) atoms.
The Y6-centred nine-fold polyhedron has the<Y6–O> dis-
tance of 2.39 Å, which is close to the average Y–O distance
(2.41 Å) observed in mckelveyite-(Y)-2M (Demartin et al.,
2008).
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Table 4. Coordinates and equivalent displacement parameters (Ueq, in Å2) of atoms, site occupancies, and bond valence sums (BVSs) for
alicewilsonite-(YCe).

Site x y z Ueq Site composition BVS∗∗

Sr1 0.54194(18) 0.31556(17) 0.6334(2) 0.0310(3) Sr0.73Ce0.22Ba0.05
∗ 2.29

Sr2 0.87712(17) 0.64054(15) 0.63063(19) 0.0318(4) Sr0.67Ce0.28Ba0.05
∗ 2.15

Ce3 0.21535(11) 0.97861(11) 0.63657(13) 0.0297(3) Ce0.60Sr0.40
∗ 2.64

Na4 0.6747(12) 0.6413(11) 0.0140(13) 0.0149(11) Na1.00 1.34
Na5 0.3397(9) 0.3125(9) 0.0146(9) 0.0241(11) Na0.95Dy0.05

∗ 1.22
Y6 0.0022(5) 0.9777(4) 0.0110(5) 0.0220(3) Y0.80Na0.10Dy0.10

∗ 3.19
C1 0.579(2) 0.9804(18) 0.751(2) 0.028(3) 1 4.07
C2 0.924(2) 0.3065(18) 0.754(2) 0.029(3) 1 3.97
C3 0.2518(19) 0.6492(18) 0.751(2) 0.028(3) 1 3.99
C4 0.981(3) 0.758(3) 0.224(3) 0.061(4) 1 3.94
C5 0.848(3) 0.296(2) 0.216(3) 0.057(4) 1 3.91
C6 0.387(3) 0.886(3) 0.218(3) 0.056(4) 1 4.08
O1 0.7256(16) 0.9772(15) 0.752(2) 0.038(2) 1 2.10
O2 0.5876(16) 0.8395(16) 0.773(2) 0.042(2) 1 2.06
O3 0.4358(18) 0.1218(17) 0.735(3) 0.046(3) 1 2.08
O4 0.0713(17) 0.2980(15) 0.763(2) 0.039(2) 1 2.11
O5 0.9160(16) 0.1632(15) 0.739(2) 0.039(2) 1 2.06
O6 0.7854(16) 0.4475(16) 0.771(2) 0.040(2) 1 2.01
O7 0.3854(18) 0.6542(16) 0.742(2) 0.043(3) 1 2.13
O8 0.2548(18) 0.5060(15) 0.762(2) 0.039(2) 1 1.96
O9 0.1072(16) 0.7933(15) 0.7551(19) 0.036(2) 1 2.10
O10 0.0244(19) 0.7078(18) 0.056(2) 0.052(3) 1 1.93
O11 0.944(2) 0.670(2) 0.299(3) 0.065(4) 1 1.81
O12 0.965(2) 0.9102(18) 0.302(2) 0.059(3) 1 1.85
O13 0.786(2) 0.446(2) 0.300(3) 0.066(4) 1 1.83
O14 0.7436(18) 0.2477(17) 0.048(2) 0.049(2) 1 1.98
O15 0.0291(19) 0.1841(17) 0.300(2) 0.055(3) 1 1.80
O16 0.3071(19) 0.848(2) 0.303(2) 0.060(3) 1 1.98
O17 0.565(2) 0.823(2) 0.302(3) 0.061(4) 1 1.77
O18 0.2843(17) 0.9823(18) 0.049(2) 0.050(2) 1 1.98
O19=H2O 0.604(2) 0.1088(19) 0.295(3) 0.062(3) 1 0.41
O20=H2O 0.226(2) 0.347(2) 0.301(2) 0.060(3) 1 0.42
O21=H2O 0.467(2) 0.488(2) 0.307(2) 0.063(3) 1 0.42

∗ The site occupancies were refined assuming full occupancy. The best agreement was obtained with Sr0.728(12)Ce0.272(11) for the Sr1 site,
Sr0.686(11)Ce0.314(11) for the Sr2 site, Ce0.598(10)Sr0.402(11) for the Ce3 site, Na0.956(5)Dy0.044(5) for the Na5 site, and Y0.929(8)Dy0.071(7)
for the Y6 site. In the final refinement cycles the occupancies were fixed based on the eref values, EMPA, interatomic distances, bond valence
calculations, and the charge balance. ∗∗ Bond valence parameters were taken from Brese and O’Keeffe (1991).

The arrangement of the six carbonate groups is similar
to that of weloganite (Grice and Perrault, 1975). The three
CO2−

3 groups centred by carbon atoms C1, C2, and C3 are
almost coplanar with {001}, while the other three centred by
C4, C5, and C6 atoms are not coplanar (Fig. 5).

The BVS at the O19, O20, and O21 sites (0.41, 0.42,
and 0.42 valence units, respectively) indicate the presence of
H2O0 molecules, also confirmed by the presence of the bands
of O–H-stretching and H–O–H bending vibrations in the IR
spectrum of alicewilsonite-(YCe). The three H2O molecules
are bonded to Sr1- and Na5-centred polyhedra that share a
face.

The resulting structural formula of alicewilsonite-(YCe) is

(Na1.95Dy0.05)
∑

2.00(Sr1.40Ce0.50Ba0.10)
∑

2.00

(Y0.80Na0.10Dy0.10)
∑

1.00(Ce0.60Sr0.40)
∑

1.00(CO3)6(H2O)3,

which leads to the ideal formula Na2Sr2YCe(CO3)6 · 3H2O.
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Table 5. Selected interatomic distances (Å) in the structure of alicewilsonite-(YCe). The average interatomic distances are given in bold.

Sr1 – O14 2.585(13) Ce3 – O18 2.575(12) C1 – O3 1.263(19)
– O21 2.628(15) – O16 2.584(15) – O2 1.274(19)
– O20 2.649(15) – O15 2.608(13) – O1 1.297(19)
– O3 2.685(13) – O12 2.615(14) <C1–O> 1.28
– O19 2.691(15) – O4 2.619(12) C2 – O4 1.263(19)
– O8 2.698(12) – O7 2.622(13) – O6 1.289(19)
– O6 2.718(12) – O3 2.654(13) – O5 1.308(18)
– O5 2.721(12) – O5 2.675(12) <C2–O> 1.29
– O7 2.733(13) – O2 2.685(12) C3 – O7 1.253(19)
– O1 2.745(12) – O9 2.699(11) – O8 1.295(19)

<Sr1–O> 2.69 <Ce3–O> 2.63 – O9 1.306(19)

Sr2 – O13 2.615(17) Y6 – O9 2.295(12) <C3–O> 1.28
– O17 2.644(16) – O1 2.324(12) C4 – O11 1.27(2)
– O10 2.656(13) – O5 2.364(12) – O10 1.28(2)
– O11 2.659(16) – O12 2.381(13) – O12 1.32(2)
– O6 2.731(12) – O15 2.401(13) <C4–O> 1.29
– O8 2.735(13) – O16 2.408(13) C5 – O14 1.27(2)
– O1 2.738(12) – O10 2.415(12) – O13 1.28(2)
– O9 2.770(11) – O14 2.446(12) – O15 1.33(2)
– O2 2.780(13) – O18 2.455(11) <C5–O> 1.29
– O4 2.796(13) <Y6–O> 2.39 C6 – O18 1.27(2)

<Sr2–O> 2.71 Na5 – O4 2.305(14) – O17 1.28(2)

Na4 – O6 2.279(15) – O8 2.317(14) – O16 1.28(2)
– O2 2.282(15) – O19 2.408(18) <C6–O> 1.28
– O7 2.391(16) – O3 2.410(16)
– O13 2.42(2) – O20 2.464(18)
– O11 2.43(2) – O21 2.478(19)
– O17 2.47(2) <Na5–O> 2.40

<Na4–O> 2.38

The structural formula is in good agreement with the em-
pirical formula

(Na1.95HREE0.05)
∑

2.00(Sr1.43LREE0.38Ca0.11Ba0.08)
∑

2.00

(Y0.67HREE0.17Na0.16)
∑

1.00(LREE0.59Sr0.40HREE0.01)
∑

1.00

(CO3)5.88(H2O)3.00,

where LREE (light rare-earth elements)
=Ce0.51La0.32Nd0.09Pr0.03Sm0.02, and HREE (heavy
rare-earth elements)=Dy0.08Er0.06Gd0.04Ho0.02Yb0.03.

7 Discussion

Alicewilsonite-(YCe), Na2Sr2YCe(CO3)6 · 3H2O, is a mem-
ber of the mckelveyite group (Lykova et al., 2023). It is the
NaCe analogue of donnayite-(Y), NaCaSr3Y(CO3)6 · 3H2O
(Chao et al., 1978); the entry of LREE follows the
coupled substitution scheme Ca2+

+ Sr2+
↔ Na++

LREE3+. It is also closely related to mckelveyite-(Y),
NaCaBa3Y(CO3)6 · 3H2O (Milton et al., 1965; Chao
et al., 1978; Demartin et al., 2008), and weloganite,
Na2Sr3Zr(CO3)6 · 3H2O (Sabina et al., 1968; Grice and
Perrault, 1975; Table 6).

At Mont Saint-Hilaire alicewilsonite-(YCe) and
donnayite-(Y) usually occur as distinct phases, and
when found in one crystal, the boundary between the phases
is sharp. Phases with composition intermediate between
alicewilsonite-(YCe) and donnayite-(Y) are rare, the content
of Ca in alicewilsonite-(YCe) usually does not exceed
0.3 atoms per formula unit (apfu), and we have not found a
crystal yet where the composition would change gradually
from alicewilsonite-(YCe) to donnayite-(Y), or vice versa.
In addition, there is no clear genetic trend as either mineral
can be found forming an epitactic overgrowth on another;
although, epitaxy of alicewilsonite-(YCe) on donnayite-(Y)
is somewhat more common.

At the Khibiny Massif, on the other hand, phases with in-
termediate composition (0.3–0.7 apfu Ca) are common and
the composition may vary gradually within one crystal. A
typical example is given in Table 1 (analysis no. 7); more
analyses were published by Pekov and Podlesnyi (2004).
Moreover, in all specimens that we studied, alicewilsonite-
(YCe) was always the later phase, either forming an epitactic
overgrowth on donnayite-(Y) or even replacing the latter.
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Table 6. Comparative data for alicewilsonite-(YCe) and related mckelveyite group minerals.

Mineral Alicewilsonite-(YCe) Donnayite-(Y)∗ Mckelveyite-(Y)∗ Weloganite
formula Na2Sr2YCe(CO3)6 · 3H2O NaCaSr3Y(CO3)6 · 3H2O NaCaBa3Y(CO3)6 · 3H2O Na2Sr3Zr(CO3)6 · 3H2O

Space group P 1 P 1 P 1 P 1

a, Å
b, Å
c, Å
α, ◦

β, ◦

γ, ◦

V , Å3

Z

9.004
9.018
6.771
102.72
116.40
60.00
426.5
1

8.983
8.985
6.793
102.85
116.08
59.94
426.2
1

9.170
9.169
7.075
102.50
115.63
59.99
464.4
1

8.966
8.980
6.730
102.72
116.65
60.06
419.6
1

D, g cm−3 3.37 (calc.) 3.27 (calc.) 3.62 (meas.),
3.47–3.58 (calc.)

3.22 (meas.),
3.26 (calc.)

Strongest
reflections
of the PXRD
pattern:
d , Å (I )

6.07 (31)
4.37 (100)
4.04 (25)
3.201 (25)
2.831 (67)
2.601 (39)
2.236 (24)
2.019 (23)
1.974(24)

6.10 (35)
4.36 (100)
4.03 (25)
3.205 (32)
3.025 (16)
2.838 (100)
2.593 (53)
2.228 (32)
2.037 (15)

6.30 (29)
4.55 (40)
4.28 (100)
3.088 (99)
2.627 (42)
2.592 (30)
2.001(32)

6.03 (60)
4.35 (90)
2.809 (100)
2.590 (70)
2.227 (70)
2.009 (70)
1.961 (60)
1.903 (60)

References This paper Chao et al. (1978);
Lykova et al. (2023)∗∗

Milton et al. (1965);
Chao et al. (1978);
our data

Sabina et al. (1968);
Grice and Perrault (1975)

∗Data for triclinic polytypes are given. ∗∗ The data for the original description (Chao et al., 1978) were collected on two species: alicewilsonite-(YCe) and donnayite-(Y) (Lykova et al., 2023); therefore,
for this table we used the data collected during re-investigation of donnayite-(Y) type specimens.

Some alicewilsonite-(YCe) specimens are characterised
by a higher content of heavier Ln, especially Nd, Sm, and
Dy, and a lower Y content (Table 1; analyses nos. 4 and 6),
while the Ce and La contents remain constant, confirming
the Y3+

→ HREE3+ substitution scheme at the Y6 site and
showing that Nd and Sm atoms can also selectively concen-
trate at that site. These phases appear to be more typical for
the Khibiny Massif, which is consistent with the observa-
tion that alicewilsonite-(YCe) is usually the later mckelveyite
group mineral at Khibiny and as such is formed from late
highly differentiated solutions rich in heavier Ln.

Ordering of Y+Ln between different positions has
been described in several minerals. In crichtonite group
minerals, LREE and Y+HREE are located at differ-
ent sites, as was shown on the structure of davidite-
(La), La(U,Y)Fe2(Ti,Fe,Cr,V)18(O,OH)38, reconstituted
by heating (Gatehouse et al., 1979). In tveitite-(Y),
(Y,Na)6(Ca,LREE)6(Ca,Na,HREE)6(Ca,Na)F42, Y, LREE,
and HREE are also ordered between different sites
(Yakubovich et al., 2007). Alicewilsonite-(YCe) is another
example of crystal–chemical-driven ordering of lighter and
larger Ln at the larger cation sites and Y + heavier and
smaller Ln at the smaller cation sites within one structure.

Zr is sometimes present as a small admixture in
alicewilsonite-(Y) (Table 1; analysis no. 4); its entry in the
structure follows the coupled substitution scheme Ca2+

+

Y3+
↔Na++ Zr4+ also realised in weloganite. Th is also

sometimes present (Table 1; analyses nos. 2, 4 and 6). Its en-
try could follow a similar substitution mechanism (Ca2+

+

Y3+
↔Na++ Th4+); however, Th4+ cations are signifi-

cantly larger than Zr4+ cations, and the degree of tolerance
of the weloganite-type structures to Th cations is unclear.

Over the course of this study we have not found a mono-
clinic or trigonal phase with alicewilsonite-(YCe) chemistry.
As shown above, the trigonalR3m polymorph of “donnayite-
(Y)” with the structural formula (Na,REE)Sr(CO3)2 ·H2O
reported by Thi et al. (1992) was very likely triclinic
alicewilsonite-(YCe). The strongly trigonal pseudosymme-
try of the mckelveyite group minerals can make it difficult
to discern their true symmetry, especially when using older
diffractometers. In fact, both mckelveyite-(Y) and welogan-
ite were originally reported to be trigonal (Milton et al., 1965;
Sabina et al., 1968). On the other hand, the existence of a
high-symmetry, more disordered, higher-temperature modifi-
cation of alicewilsonite-(YCe) would not be at variance with
what we currently know about mckelveyite group minerals.
Further investigation is needed before a definite conclusion
can be reached.

Data availability. Crystallographic data for alicewilsonite-(YCe)
and its PXRD pattern in the xy format are available in the Sup-
plement.
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