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INTRODUCTION

In 1997, one of the authors (K.T.) collected a pale pink min-
eral in alkali olivine basalt at Niikoba, Hizen-cho Higashi
Matsuura-gun, Saga Prefecture, Japan, and sent them to R.M.
for identification. It was recognized as a member of the ancylite
mineral group; however, this sample was extremely poor in Ca
and Sr, and free from Pb in comparison with other members of
ancylite group (Miyawaki et al. 1998). Ancylite group miner-
als are generally rare, but in some carbonatites they may occur
in ore quantities. The mineral and mineral name were approved
by the International Mineralogical Association, Commission
on New Minerals and Mineral Names. The mineral is named
after the late Kozo Nagashima (1925–1985), a chemist, and
pioneer in the study of chemistry of rare earth minerals in Ja-
pan, in recognition of his contributions to the mineralogy, chem-
istry and crystallography of rare earth minerals. The type
specimen has been deposited at the National Science Museum,
Tokyo (NSM-M27940).

OCCURRENCE

Kozoite-(Nd) occurs in alkali olivine basalt at Niikoba,
Hizen-cho, Higashi Matsuura-gun, Saga Prefecture, Japan. The
alkali olivine basalt is the last-stage lava of the volcanic se-
quence, which unconformably overlies early Pleistocene sedi-
mentary rocks and pre-Tertiary granodiorite (Nagashima et al.
1986). Kozoite-(Nd) probably formed from postmagmatic
hydrothermal activity. In many cases, a pale pinkish-purple to
white aggregate of minute kozoite-(Nd) crystals coats platy
crystals of lanthanite-(Nd) and/or lanthanite-(La). Kozoite-(Nd)
is usually associated with hyalite-type amorphous silica.
Kimuraite-(Y) is sometimes found in this association. The shape

of aggregates of kozoite-(Nd) is usually platy, which corre-
sponds to the crystal habit of lanthanite-(Nd) with {010} and
{101} (Fig.1a).

PHYSICAL AND OPTICAL PROPERTIES

Crystals of kozoite-(Nd) exhibit the rhombic-dipyramidal
habit (Fig. 1b). Crystals do not exceed 10 µm in size, so their
forms could only be observed by SEM and could not be mea-
sured. Their morphology differs from that of lanthanite, which
is generally tabular. Kozoite-(Nd) is pale pinkish purple to white
in color with a vitreous to dull luster. No fluorescence was ob-
served under short or long wave UV light. It has high birefrin-
gence: α  = 1.698(2) and γ  = 1.780(5). Due to the small
dimensions of the crystals, other optical properties, hardness,
cleavage and density could not be measured. The calculated
density is 4.77 g/cm3. This mineral is readily soluble with ef-
fervescence in dilute hydrochloric acid.

CHEMICAL COMPOSITION

Preliminary chemical analysis using SEM-EDS (JEOL JSM-
5400) indicated that the mineral consisted of yttrium and lan-
thanides, small amounts of Ca, and, sometimes, trace amounts
of Sr. No other element with atomic number greater than ten
was detected. Quantitative analyses were carried out using a
JEOL JXA-8800M WDS electron microprobe analyzer (15kV
and 10 nA). The analyses were made for six grains. Fluorine
was not detected with the WDS. Carbon and hydrogen were
determined by CNH-elementary analysis (Elementar
Analysensysteme GmbH vario EL). The analysis was carried
out three times for each sample using weights of approximately
5 mg.

The results of the analyses are given in Table 1. The empiri-
cal formula on the basis of the two cations per formula unit is:
(Nd0.85La0.61Pr0.18Sm0.14Gd0.08Eu0.05Ca0.04Y0.03Ce0.01Dy0.01)C2.24H2.82
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ABSTRACT

Kozoite-(Nd), Nd(CO3)(OH), occurs in cavities and fissures of alkali olivine basalt exposed at
Niikoba, Hizen-cho, Higashi Matsuura-gun, Saga Prefecture, Japan, in association with lanthanite-
(Nd) and kimuraite-(Y). The crystal structure was refined by the Rietveld method in space group
Pmcn; a = 4.9829(1), b = 8.5188(2), c = 7.2570(2) Å, Z = 4 using powder diffraction data obtained
by a combination of a Gandolfi camera and monochromatic synchrotron radiation. Kozoite-(Nd) is
pale pinkish-purple to white with a vitreous to powdery luster. The calculated density is 4.77 g/cm3.
It has high birefringence, α  = 1.698(2), γ  = 1.780(5). The four strongest lines in the X-ray powder
patterns [d(Å), I/I0, hkl] are (4.29, 100, 110); (2.93, 89, 102); (2.33, 78, 131) and (2.06, 78, 221).
Kozoite-(Nd) is the first naturally occurring RE(CO3)(OH) end-member in the ancylite group.
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