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Mafic and ultramafic rocks along the southern Central Indian Ridge close to the Kairei
Hydrothermal Field
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The central Indian Ridge (CIR) is situated at the north of the Rodrigues Triple Junction (RTJ) and is a slow- to intermediate-
spreading mid-ocean ridge with a spreading rate increasing from 30 mm/year in full rate near the Equator to 49 mm/year ir
full rate at the RTJ. In the southern CIR near RTJ, the Kairei Hydrothermal Field (KHF) was discovered in August 2000 as
the first directly observed hydrothermal vent site in the Indian Ocean. Recently, KH-10-06 cruise aboard R/V Hakuho-maru
was organized for understanding the hydrothermal system and geological feature around KHF. In this study, we present th
petrography of mafic and ultramafic rocks dredged from the vicinity of the KHF during KH-10-06 cruise. A total of 76 samples
have been studied from 9 sites, including 24 ultramafic rocks and 38 mafic rocks and 14 other rocks. Most of them are remarkabl
altered and hydrated. We classified them into sub-groups based on their textures and mineral assemblies. The ultramafic roc
were classified into 5 sub-groups: 1 peridotite, 2 pyroxenites, 3 serpentinized peridotites, 9 olivine-bearing serpentinites and
serpentinites. The mafic rocks were classified into 8 sub-groups: 21 Fe-Ti oxide gabbros, 4 gabbros including 2 mylonites, :
olivine gabbros, 7 gabbroic rocks with various textures and 8 amphibole-rich gabbros. The other rocks consist of 5 aragonite
and 9 hydrothermally altered rocks.
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Upper mantle electrical resistivity structure at the continental margin of East Antarctica
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The breakup of the Gondwana supercontinent is one of targets of the study on the plate tectonics and related mantle dynamic
The crust and the upper mantle structure under the western Cosmonauts Sea at the continental margin of East Antarctica, whe
a rifting of Gondwana and a subsequent seafloor spreading occurred, are anticipated to reflect the breakup process of Gondwa
We carried out a marine electromagnetic experiment to reveal an electrical resistivity structure at depth of the crust and the upp:
mantle under the western Cosmonauts Sea. Time variations of the electromagnetic field were acquired at two seafloor sites
the experiment. The time variations data were processed on the basis of the magnetotelluric (MT) method. The MT respons
function was obtained after considering influence of non-plane magnetic field sources at high geomagnetic co-latitude. The
obtained MT response functions and polar diagrams imply that the MT responses involve topographic distortion and/or reflec
a higher dimensional resistivity structure under the observational sites. Three dimensional forward modeling was conducted t
examine influence on the observed MT responses from the topographic variation around the observational sites and a conducti
layer just under the sites, which is mostly regarded as sediment. The results of the forward modeling clearly show that the
topographic variation and the surface conductive layer have severe influence on the observed MT responses. A series of 3-
forward modeling with the topographic variation and the surface conductive layer was implemented to examine a resistivity
structure at depth of the crust and the upper mantle. The results indicate that the resistivity structure is explained by a two-laye
resistivity structure, in which the upper layer is resistive and the lower layer is conductive. The upper resistive and the lower
conductive layers likely represent dry and water/melt rich oceanic upper mantle, respectively. The thickness of the upper resistiv
layer is thinner than that expected for a typical oceanic upper mantle of the seafloor age of the study area. The thin upper resisti
layer may require high temperature and high water/melt anomalies that were generated through mantle convection, which we
related to the breakup process of Gondwana at the continental margin of East Antarctica.
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Geochemlcal characteristics of the perldotltes from the southern Mariana forearc
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Dehydration of a subducting oceanic plate and infiltration of the fluid/melt released from the oceanic plate are thought to be
the key processes to invoke melting of the wedge mantle. Although a number of studies on volcanic rocks in arcs have bee
conducted to reveal a material recycling process at subduction zone, understanding of geochemical development process witt
the wedge mantle is still not as far advanced. The southern Mariana forearc is one of the best locations on the Earth to investiga
issues above, since serpentinized peridotites are widely exposed on the inner slope of the Mariana Trench. We have collect
peridotite samples obtained by dredging and Shinkai diving from 3000@00 mbsl at the southern Mariana Trench. The dredge
and dive points are geographically grouped into three sites: site 1 (KH98-1-D1, KH98-1-D2, and 6K-973), 2 (KH03-3, KH98-
1-D3, and 6K-1094), and 3 (6K-1095, 6K-1232, 6K-1233, and 6K-1234) from the east to the west. We conducted EPMA and
LA-ICP-MS analyses on minerals in the recovered samples to reveal geochemical development process of the wedge mantle.

Peridotites from the easternmost site 1 consist of olivine (Fo# =d1), orthopyroxene (Mg# = 96- 91), spinel (Cr# = 40
— 50), clinopyroxene (Mg# = 89- 93), tremolite (TiQ = 0 — 0.4 wt%), pargasite (Ti@= 2.0 — 2.5 wt%), plagioclase, and
serpentine. Clinopyroxene and pargasite exhibit LREE-depleted (type C1 and A1, respectively) and orthopyroxene LREE- an
MREE-depleted patterns (type O1) in a chondrite-normalized diagram.

Peridotites from the westernmost site 3 consist of olivine (Fo# =942.5), orthopyroxene (Mg# = 9+ 93.5), spinel (Cr#
=45 — 75), clinopyroxene (Mg# = 94- 96), tremolite (TiQ = 0 — 0.2 wt%) and serpentine. Some clinopyroxene exhibits
LREE-enriched convex upward pattern (type C2), others strong LREE- and MREE-enriched REE pattern (type C3). Tremolite
and orthopyroxene exhibit LREE-enriched convex upward (type A3) and weakly LREE-enriched convex upward REE patterns
(type 02), respectively. HREE, Ti, and Y abundances of type C3 clinopyroxene are higher and their LREE and Sr abundance
lower than those of type C1 clinopyroxene.

Peridotites from the middle site 2 show intermediate characteristics between site 1 and 3. They consist of olivine (Fo# = 9(
— 92), orthopyroxene (Mg# = 91 92.5), spinel (Cr# = 45— 52), clinopyroxene (Mg# = "95), pargasite (Li® 0.8 — 1.7
wit%), tremolite (TiQ = 0 — 0.2 wt%), plagioclase and serpentine. Some clinopyroxene exhibits C1-type REE pattern and
coexists with Al-type pargasite, while other clinopyroxene exhibits LREE- and MREE-depleted patterns (type C2) coexisting
with LREE- and MREE-depleted tremolite with weak enrichment in LREE (type A2).

Compared to results of high-pressure melting experiments on peridotite, monotonous increase of Mg# of olivine, clinopyrox-
ene, and orthopyroxene as well as Cr# of spinel from site 1 to 3 suggests increase of melting degree of the mantle peridotit
from site 1 to 3. Monotonous decrease of HREEs, Ti, Y, Zr, and Hf abundance from C1- to C3-type clinopyroxene, from Al-
to A3-type amphibole, and from O1- to O2-type orthopyroxene, is consistent with major element variations above. However, in
contrast to the observation above, LREE and LILE abundance increase from C1- to C3-type clinopyroxene, from Al- to A3-type
amphibole, and from O1- to O2-type orthopyroxene, suggesting involvement of melt/fluid enriched in such elements.

LREE-enriched clinopyroxene and amphibole have been found from mantle xenoliths and subaerial peridotite complex. Thos
clinopyroxene and amphibole have been interpreted as a product of melting and melt separation involving infiltration of LREE-
enriched melt/fluid into the melting system. Similarity of geochemical characteristics of type C3 clinopyroxene and A3 amphi-
bole to those in xenoliths or peridotite complexes may suggest involvement of LREE-enriched melt/fluid to the mantle beneatt
the southern Mariana forearc.
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Petrological features of the peridotite xenoliths in the 1991 Plnatubo daC|te and mantle

metasomatism by subducted ocean
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Petrology of mafic-ultramafic rocks in the East Taiwan Ophiolite, in the Lichi melange,
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Petrological evidence for arc-metasomatized peridotites beneath mid-ocean ridges
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