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INTRODUCTION

Okayamalite, Ca2SiB2O7, was first found at the Fuka Mine,
Japan, in a vein-like skarn consisting mainly of vesuvianite,
calcite, and wollastonite, closely associated with datolite and
other undetermined borates (Matsubara et al. 1998). The chemi-
cal composition and powder X-ray diffraction (XRD) pattern
of okayamalite closely resemble those of both the synthetic
compound Ca2SiB2O7 (Bauer 1962) and B-melilite obtained by
heating datolite CaBSiO4(OH) (Tarney et al. 1973; Kimata
1978). The structure of datolite consists of sheets of corner-
linked SiO4 and BO3OH tetrahedra separated by sheets of Ca
cations coordinated by 8 anions (Foit et al. 1973). On the whole,
the structure resembles the atomic arrangement found in min-
erals of the melilite group (Smith 1953). It is not surprising,
therefore, that the transformation of datolite to okayamalite
shows a high degree of topotaxy (Tarney et al. 1973). For this
reason, we investigated a number of datolite-bearing samples
by means of optical and roentgenographic methods. This pa-
per deals with the chemical and microtextural characterization
of okayamalite found in a sample from Arendal, Norway.

OCCURRENCE AND SPECIMEN DESCRIPTION

Okayamalite was obtained from a skarn sample from the
Arendal district, Sørlandet, Norway (Museum of Natural His-
tory of the University of Florence, catalog no. 2662/I). Arendal
is a well-known mining district that has long been exploited
for skarn-type iron ores. The skarn was formed by metasomatic
processes in pre-Cambrian limestones, in association with oro-
genetic intrusion of igneous rocks that range in composition
from diorite to granite (Bugge 1940). The ore deposit consists
mainly of magnetite, with a lesser amount of hematite. Skarn

minerals include: garnet, titanite, vesuvianite, epidote, zoisite,
clinopyroxene, amphibole, rhodonite, phlogopite, biotite,
datolite, serpentine, scapolite, analcime, and babingtonite
(Bugge 1940).

Okayamalite occurs in a vein sample that consists mostly
of large (up to 6 mm) euhedral crystals of datolite and, to a
lesser extent, calcite, apophyllite, and a chlorite-group min-
eral. Okayamalite forms millimeter-sized aggregates that are
transluscent and milky white in color, often resembling pris-
matic single crystals. The aggregates typically occur in small
interstices among the large crystals of datolite. No macroscopic
evidence for the datolite-okayamalite reaction was observed.
Selected grains were characterized by powder XRD methods
using a Philips diffractometer with CoKα radiation. Table 1
reports the diffraction data of okayamalite from Arendal; the
XRD patterns are similar to those given by Matsubara et al.
(1998) for the holotype specimen. All reflections were indexed
and unit-cell parameters were refined by means of least-squares
methods [a = 7.1343(3), c = 4.8240(3) Å]. A broad feature ob-
served approximately at 2θ (CoKα) ~ 25.9° (d ~ 4 Å) may be
due to an amorphous phase present in our sample. Its position
is consistent with that of amorphous silica, as reported in Mozzi
and Warren (1969). Accordingly, okayamalite is the only crys-
talline phase present in the powder studied.

CHEMICAL COMPOSITION

A fragment of okayamalite was analyzed by wavelength-
dispersive methods (WDS) using a Jeol JXA-8600 electron
microprobe. No elements with Z > 9, other than Si and Ca,
were detected by a preliminary 300 s energy-dispersive scan.
Boron and O contents of okayamalite were also determined
with the electron microprobe. Particular care was given to prob-
lems concerning the acquisition of light-element data. Due to
the almost perfect overlap of the first-order ClLl and ClLn lines
with the BKα line, the absence of chlorine, already assumed
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ABSTRACT

Okayamalite, Ca2SiB2O7, was identified in a skarn sample from the Arendal district, Sørlandet,
Norway, associated with datolite, calcite, apophyllite, and chlorite. The chemical composition was
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