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P-T-D Evolution of the Higashi-akaishi Ultramafic Mass in the Sanbagawa Metamorphic
Belt, Central Shikoku, Japan: Subduction of Wedge Mantle Peridotite

Masaki ENAMI Y and Tomoyuki MIZUKAMI BH

Abstract

0 O Garnet-bearing ultramafic rocks including clinopyroxenite, wehrlite, and websterite
locally crop out in the Higashi-akaishi peridotite of the Besshi region in the Sanbagawa
metamorphic belt. These rock types occur within dunite as lenses, boudins, or layers with a
thickness ranging from a few centimeters to 1 meter. The wide and systematic variations of
bulk-rock composition and overall layered structure imply that the ultramafic complex
originated as a cumulate sequence. Garnet and other major silicates contain rare inclusions of
edenitic amphibole, chlorite, and magnetite, implying equilibrium at relatively low T and
hydrous conditions during prograde metamorphism. Orthopyroxene coexisting with garnet
shows bell-shaped Al zoning with a continuous decrease of Al from the core towards the rim,
and its rim records peak metamorphic conditions. Estimated P-T conditions imply a high P/T
gradientC 0 3.1 GPa/1000 O from 1.5-2.4 GPa/700-8000 to 2.9-3.8 GPa/700-8100 during
prograde metamorphism. Olivines recrystallized at the high P/T prograde metamorphic stage
show a B-type lattice preferred orientationd LPOO with a-axis concentrations normal to the
stretching lineation. The presence of B-type LPO indicates that deformation of the prograde
metamorphic stage possibly progressed under hydrous and high-stress conditions at the wedge
mantle adjacent to the subducted slab. The Higashi-akaishi peridotite is a unique example
that well records the prograde evolution of subducted ultramafic rocks.

Key words P-T path, ultra-high pressure metamorphism, lattice preferred orientation
O LPOQO olivine, ultramafic rocks, wedge mantle, subduction zone, Sanbagawa
belt
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Fig. 130 Photomicrographs of dunite in the
Higashi-akaishi massC crossed polarsCl

0 a0 Coarse-grained D: dunite consisting of olivine
and Cr-spinell Spll A parallel alignment of
their long axes defines a mineral lineation
O L.[0 Scale bar indicates 1 mm.

0 bO Porphyroclastic dunite consisting of coar-
se porphyroclasts pJ and D. neoblasts of
olivine. The grain shape of the D. olivine
defines an L. lineation. Scale bar indicates 1
mm.

0O cO D; neoblasts formed along subgrain bounda-
ries within porphyroclasts. The olivine
porphyroclasts contain abundant micro-inclu-
sions. Scale bar indicates 0.1 mmU after
Figure 1 of Mizukami et al.[J 200411
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Fig. 140 Olivine LPO patterns ofJ allD: grains in coarse-grained dunite and
0 b0 D: neoblasts in porphyroclastic dunite.

The crystallographic axes are plotted with respect to stretching lineationd LO

and the tectonic foliationd S0 N, number of measurements. Equal-area

lower-hemisphere projection, with contours at 1 to 7 multiples of random

concentrations(] after Figure 2b of Mizukami et al.[0 200411
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Fig. 150 Schematic two-dimensional diagram of a subduction zone showing possible origins of
the Higashi-akaishi GUM rock$l partly modified from Fig. 14 of Enami et allJ 2004 1.
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Fig. 160 Schematic horizontal projection of an
arc-trench system showing relationships
among directions of plate motion and
wedge mantle corner flow, shear wave
polarization anisotropy and orientation
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