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Cordylite-(Ce): A crystal chemical investigation of material from four localities, including
type material
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ABSTRACT

Six cordylites from the four known localities [Narssarssuk (Greenland), Mont St. Hilaire
(Canada), Bayan Obo (China), and Kola Peninsula (Russia)] were investigated by electron
microprobe and X-ray single-crystal structure determination, and a seventh sample was inves-
tegated by X-ray methods only. The material studied included type cordylite. The idealized
formula for cordylite is redefined as (Na12xCax/2)BaCe2(CO3)4F, 0 , x , 1, with Ce for the sum
of REE; the SrO content may reach about 5.7%. All of our structure refinements (P63/mmc;
a ù 5.10, c ù 23.10 Å) agree very well among themselves and with the published structures
of ‘‘baiyuneboite-(Ce)’’ and unnamed (Ca0.5M0.5)BaCe2(CO3)4F. Cordylite has a sheet structure
formed of (001) layers of [Ba] [CO3] [Ce,CO3] [Na,F] [Ce,CO3] [CO3] [Ba] stacked along
[001]. The interatomic distances are as expected, with the exception of unshielded Na-F dis-
tances of 2.94 Å; unlike the carbonate groups in basnäsite and synchysite, the carbonate groups
in cordylite-(Ce) are parallel (001). Investigation of type cordylite showed that the formula
proposed by Flink, i.e., BaCe2(CO3)3F2, is to be modified to that given above, with x ù 0 for
Flink’s material. Baiyuneboite-(Ce), a mineral previously approved by the IMA CNMMN but
later withdrawn because of potential similarities with cordylite, is confirmed here as being
essentially identical to type cordylite.

INTRODUCTION

Cordylite-(RE) is a member of the rare earth (RE)
fluorcarbonate minerals, a group of minerals that supplies
the vast majority of the world’s supply of RE elements.
The name cordylite was introduced by Flink (1899) for a
rare mineral in an alkali pegmatite from Narssarssuk,
Greenland. From wax-yellow crystals up to 3 mm in size,
Flink determined hexagonal symmetry on the basis of
morphology. Chemical analysis led to the formula
Ce2F2BaC3O9, with the remark that the data did not ex-
actly match the formula. Flink emphasized the close sim-
ilarity in chemical composition between cordylite and
parisite, with Ba in cordylite corresponding to Ca in par-
isite. Böggild (1906) added to the morphological knowl-
edge and determined refractive indices.

Oftedal (1931) used oscillation photographs to derive
a hexagonal cell with a 5 4.35, c 5 22.8 Å, and a space
group with highest possible symmetry P63/mmc. He pos-
tulated cell contents of Ba2Ce4F4(CO3)6 and determined
the coordinates of the Ba and Ce atoms. Oftedal (1931)
mistakenly published d100 for a. His value for a should
have been 5.02 Å, in good agreement with modern val-
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ues. This change gives reasonable agreement of dcalc with
dmeas and is consistant with subsequent measurements by
Donnay and Donnay (1955). Donnay and Donnay (1955)
considered the space group to be P62c or P63/mmc. On
the basis of strong negative birefringence they postulated
that the planes of the carbonate groups were oriented per-
pendicular to the c axis.

Chen and Chao’s (1975) measurements of two tiny
crystals from pegmatite dikes of the nepheline syenite
of Mont St. Hilaire, Quebec, Canada, confirmed the X-
ray results of Donnay and Donnay (1955). On the basis
of an electron microprobe analysis, the formula is
(Ba0.92Ca0.07Sr0.04)(Ce1.37La0.59Th0.01)(CO3)3F1.58. The defi-
ciency of F was attributed to the omission of H2O during
the analysis. No Na was reported. However, this element
was found in re-examination of the data (letters of G.Y.
Chao to J. Zemann).

Discovery of similar material in the enormous REE
deposit at Bayan Obo, Inner Mongolia, China, compli-
cated matters. Zhang and Tao (1985) considered the ma-
terial as cordylite, but drew attention to a Na2O content
of 1.79 wt%. Fu and Su (1987) named a mineral from
the same locality ‘‘baiyuneboite-(Ce).’’ Its X-ray crystal-
lographic and optical constants were very close to those
published previously for cordylite (Donnay and Donnay


