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SPECIAL COLLECTION: APATITE: A COMMON MINERAL, UNCOMMONLY VERSATILE

Pieczkaite, ideally Mn5(PO4)3Cl, a new apatite-supergroup mineral from Cross Lake,
Manitoba, Canada: Description and crystal structure‡
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absTraCT
Pieczkaite, ideally Mn5(PO4)3Cl, is a new apatite-supergroup mineral from Cross Lake, Manitoba,
Canada. It occurs as small patches and narrow veins in large crystals of apatite and (Mn,Cl)-bearing
apatite in phosphate pods in the quartz core of a granitic pegmatite. Veins of Mn-bearing apatite nar-

parting. Mohs hardness is 4–5, and pieczkaite is brittle with an irregular fracture. The calculated density is 3.783 g/cm3. Optical properties were measured using a Bloss spindle stage at a wavelength of
P 3/m, a
c
V
,Z
c:a
lows: d
I, (hkl): 2.794, 100, (231, 1
122); 2.514, 25, (031, 022);
1.853, 25, (342, 142); 3.174, 24, (002). Chemical analysis by electron microprobe gave P2O5 37.52,
2
2O
content was calculated as 1 – Cl apfu. The resulting empirical formula on the basis of 12 O anions
is (Mn Fe0.20Ca1.40)
(P1.01O4)3(Cl
0.38)1.00, and the end-member formula is Mn5(PO4)3Cl. The
R1
collected on a three-circle rotating-anode diffractometer with MoK
structural with apatite, Mn is the dominant cation at both the [9]- and [7]-coordinated-cation sites in
the structure, and Cl is the dominant monovalent anion.
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iNTroduCTioN
Pegmatite no. 22 occurs on the southeastern shoreline of a
small, unnamed island in Cross Lake, Manitoba, Canada. It was
investigated as part of general work on the Cross Lake Pegmatite field (Anderson 1984) and a very Mn-rich assemblage of
phosphate minerals was discovered. Bobfergusonite (Ercit et al.
together with an unknown phosphate whose structure remained
somewhat enigmatic for many years. More recently, Tait (2002)
no. 22 in considerable detail, and Ercit et al. (2010) and Tait et
al. (2011) described the hitherto unknown phosphate mineral as
manitobaite, an ordered superstructure of the alluaudite structure
type. The nodules contained large crystals of Mn-rich apatite, and
a Mn-dominant apatite-like phase occurred in fractures in these
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crystals. This material was characterized as a (Mn,Cl)-dominant
analog of apatite. The new mineral and mineral name were
approved by the Commission on New Minerals Nomenclature
and Classification, International Mineralogical Association
(IMA 2014-005). Pieczkaite is named after Adam Pieczka (born
Province, Poland), Assistant Professor in the Department of
Mineralogy, Petrography, and Geochemistry, Faculty of Geology,
Geophysics, and Environmental Protection, Kraków, Poland, for
minerals. The holotype is deposited in the mineral collection of

sample proveNaNCe
Pieczkaite occurs in pegmatite no. 22 on the southeastern
shoreline of a small, unnamed island in Cross Lake, Manitoba,
Canada, about 5 km north-northwest of the Cross Lake settlement
Associated minerals in the interior wall zone of the pegmatite
are fluorapatite, bobfergusonite, manitobaite, eosphorite, dickinsonite, triploidite, goyazite, perloffite, beusite, triplite, quartz,
K-feldspar, muscovite, schorl, beryl, spessartine, gahnite, and
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