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The borate mineral pseudosinhalite, with a chemical for-
mula expressed as Mg2Al3B2O9(OH), was recently reported
as a new mineral by Schreyer et al. (1998). The mineral oc-
curs as an alteration product of sinhalite in a skarn deposit.
The structure of the synthetic analogue of pseudosinhalite
had previously been determined by Daniels et al. (1997),
who reported a structural relationship with sinhalite,
MgAl[BO4], an isotype of forsterite, Mg2[SiO4] (Fang and
Newnham 1965; Hayward et al. 1994). However, neither
Daniels et al. (1997) nor Schreyer et al. (1998) proposed a
silicate isotype for pseudosinhalite.

It appears that pseudosinhalite is an isotype of chon-
drodite. This relationship has been obscured by the fact that
the space group commonly given for chondrodite is P21/b
(Taylor and West 1928; Gibbs et al. 1970; Fujino and
Takéuchi 1978) whereas the structure of pseudosinhalite was
described in the more conventional setting of the space
group, P21/c. Furthermore, the chemical formula given for
pseudosinhalite by Schreyer et al. (1998) does not immedi-
ately relate to the chemical formula generally accepted for
chondrodite, namely Mg5(SiO4)2(F,OH)2 or, as we prefer to

express it, Mg5[(F,OH)2|(SiO4)2]. However, when the P21/b
setting for chondrodite is transformed to P21/c, the relation-
ship between the crystallographic parameters is obvious, as
shown in Table 1.

The crystal structures of the two minerals are also analo-
gous. Using the crystallographic parameters and atomic po-
sitions for chondrodite (Gibbs et al. 1970), and those for
pseudosinhalite (Daniels et al. 1997), fragments of the two
structures plotted normal to their symmetry axes are shown
in Figure 1. They are virtually indistinguishable except for
the differentiation of the two types of octahedra in
pseudosinhalite. It is also worth mentioning that the F,OH
positions in chondrodite correspond to the OH positions in
pseudosinhalite. If the chemical formula for pseudosinhalite
is written in a fashion comparable to that of chondrodite,
namely (Mg2Al3)Σ=5[O|OH|(BO4)2], then the isotypic relation-
ship between the minerals is further clarified.

Chondrodite is a member of the forsterite-clinohumite
polysomatic series. The chemical formulae and crystallo-
graphic parameters of the five known members of this se-
ries are given in Table 1, with the unit cells and space group
settings of these minerals changed, where necessary, to il-
lustrate the crystallographic similarities. As shown in Table
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ABSTRACT

Pseudosinhalite, Mg2Al3[O|OH|(BO4)2] and chondrodite, Mg5[(F,OH)2|(SiO4)2] are shown to be
isostructural. Compositional and crystallographic relationships between members of the forsterite-
clinohumite polysomatic series and their borate isotypes are demonstrated.

TABLE 1. Chemical formulae and crystallographic parameters of members of the forsterite-clinohumite polysomatic series and their
borate isotypes

Name Chemical formula Space group       a (Å)          b (Å)            c (Å) β (°) Reference
Forsterite Mg2[SiO4] Pnma 6.00 4.76 10.23 Birle et al. (1968)
Sinhalite MgAl[BO4] Pnma 5.68 4.33 9.88 Hayward et al. (1994)

Norbergite Mg3[(F,OH)2|SiO4] Pmcn 8.75 4.71 10.27 Gibbs et al. (1969)
Synthetic Fe3

3+[O2|BO4] Pmcn 8.53 4.47 10.05 Diehl and Brandt (1975)

Chondrodite Mg5[(F,OH)2|(SiO4)2] P21/c 7.84 4.73 10.25 109.1 Gibbs et al. (1970)
Pseudosinhalite (Mg2Al3)[O|OH|(BO4)2] P21/c 7.45 4.33 9.82 110.7 Daniels et al. (1997)

Humite Mg7[(F,OH)2|(SiO4)3] Pmcn 20.85 4.74 10.26 Ribbe and Gibbs (1971)
?

Clinohumite Mg9[(F,OH)2|(SiO4)4] P21/c 13.71 4.74 10.29 101.0 Robinson et. al. (1973)
?
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