
The Horoman peridotite contains pyroxene-spinel sym-
plectites, which are thought to be after garnet (Takahashi
and Arai, 1989). The symplectite consists of clinopyroxene,
orthopyroxene and spinel and typically occurs in spinel lher-
zolite lithologies. Examination of the bulk composition of
the symplectite reveals that their composition is well ex-
pressed in terms of mixtures of pyropic garnet and forsterite
components. Although the mineral and bulk chemical com-
positions of the symplectite are rather constant among stud-
ied samples, their texture is variable in terms of grain size,
grain shape and spatial relationships among the constituent
minerals. We tried to quantitatively characterize these tex-
tural features and variations by means of SEM observations
combined with digital image analysis aided with a personal
computer. In particular, spatial correlations among minerals
were measured using the method of Morishita and Obata
(1995). Based on the scale parameters defined from the spa-
tial correlations, a hypothesis on the structural evolution of
the symplectite is proposed as follows. 

The primary garnet was first transformed into a single
phased, highly-aluminous pyroxene, which was thermody-
namically metastable. Subsequently this aluminous pyrox-
ene started to be decomposed into two-phase mixtures of
Ca-rich and Ca-poor pyroxenes. The pyroxene domain
structure continues to grow as time goes. At some time dur-

ing the coarsening of the pyroxene composites, Al-Cr spinel
started to nucleate preferentially on the grain boundaries of
the two pyroxenes and rapidly grew along the grain bound-
aries. The excess Al and Cr that was desolved in the pyrox-
enes reacted with the forsterite component supplied by dif-
fusion from the surroundings to form the Al-Cr spinel. Since
the appearance of the spinel and the establishment of phase
equilibrium in spinel lherzolite facies, the texture continued
to evolve. The pyroxene domain structure continued to
grow, while spinel grains became more spherical to mini-
mize the surface energy without significantly changing their
positions, resulting in a gradual loss of spatial correlations
between the spinel and the two-pyroxene grain boundaries.
The proposed evolutionary scheme well explains the textur-
al diversity observed among the Horoman symplectites.

REFERENCES

Takahashi N. and Arai S., 1989. Textural and chemical features of
chromian spinel-pyroxene symplectite in the Horoman peri-
dotites, Hokkaido, Japan. Sci. Rep. Inst. Geosci. Univ. Tsukuba
Sec. B: 45-55.

Morishita R. and Obata M., 1995. A new statistical description of
the spatial distribution of minerals in rocks. J. Geol., 103:
232-240.

Ofioliti, 1999, 24 (1a), 145 145

TEXTURAL EVOLUTION OF THE PYROXENE-SPINEL SYMPLECTITE
FROM THE HOROMAN PERIDOTITE COMPLEX, HOKKAIDO, JAPAN

Masaaki Obata*, Ritsuo Morishita** and Kumiko Tanaka**

*Department of Geology and Mineralogy, Kyoto University, Kyoto, 606-8502, Japan.
**The institute of Physical and Chemical Research, Wako, Saitama, 351-0198, Japan.

ABSTRACT


