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Metasomatism and transitional-elements concentration process by fluids in the
mantle wedge
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We examined two mantle-derived peridotites to clarify modification processes by
melts or slab-derived fluids: the one is sub-arc mantle xenoliths from the volcanic front and the other
is solid intrusive peridotite blocks or basal peridotites of ophiolite above their metamorphic sole.

All peridotite xenoliths, we examined, contain H20 fluid inclusions with or without C02, and the presence
of H20 fluids is quite normal beneath the sub frontal arc mantle although there have been quite rare from
other mantle xenoliths even from arc setting. Some H20 fluid contain high (up to 17 wt%) amount of NaCl
eq. content. Such high-NaCl aqueous fluid is quite important for metasomatism due to high solubility of
LIL and transitional elements in it.

We also found fluid-related metasomatism in ophiolite, formed at arc setting. The H20 fluid was enriched
in Si and Al, and transport Cr with some anions. Chlorine ion and/or other anions are quite important for
the transportation of transitional metals.



Nixon, 1987, Mantle Xenoliths

Nixon, 1987

. (EPVA)

Arai et al., 2003, Is. Arec, ICP-NS (LA-ICP-NS)

2004, J. Petrol.; Mclnnes & Cameron, . (
1994

co,

co,




1.

NaCl H20
LIL

H,0
NaCl

17wth

Kawamoto et al., PNAS

Cr

Ishimaru, S., Arai, S., Miura, M.,
Shmelev, V.R. and Pushkarev, E.,

. Pirnia, T., Arai, S.,

Ruby-bearing feldspathic dike in
peridotite from Ray-1z ophiolite, the
Polar Urals: implications for mantle
metasomatism and origin of ruby,
Journal of Mineralogical and
Petrological Sciences, , 110,
2015, 76-81.

doi: 10.2465/jmps.141021

Tamura, A.,
Ishimaru, S. and Torabi, G., Sr
enrichment in mantle pyroxenes as a
result of plagioclase alteration in
Iherzolite, Lithos, , 196-197,
2014, 198-212.

doi: 10.1016/j.lithos.2014.03.008.

. Tamura, A., Morishita, T., Ishimaru, S.

and Arai S., Geochemistry of
spinel-hosted amphibolte inclusions in
abyssal peridotite: insight  into
secondary melt formation in
melt-peridotite reaction, Contributions
to Mineralogy and Petrology, ,
167, 2014, 974.

doi: 10.1007/s00410-014-0974-x.

. Negishi, H., Arai, S., Yurimoto, H., Ito,

S., Ishimaru, S., Tamura, A. and
Akizawa, N., Sulfide-rich dunite within
a thick Moho transition zone of the
northern Oman ophiolite: implications
for the origin of Cyprus-type sulfide
deposits, Lithos, , 164-167, 2013,
22-35.

doi: 10.1016/j.1ithos.2012.11.024.

. Arai, S., Ishimaru, S. and Mizukami, T.,

Methane and propane micro-inclusion
in titanoclinohumite-bearing dunites
from the Sanbagawa high-P
metamorphic belt, Japan: hydrocarbon
activity in a subduction zone and Ti
mobility, Earth and Planetary Science
Letters, , 353-354, 2012, 1-11.
doi: 10.1016/j.epsl.2012.07.043

18
. Shmeley,
V.R. Ray-lz
2014 2014 9 19
. Shmelev,
V.R.,,
2014 2014 9
19
. Shmelev,
V.R.,,
2014
2014 9 19



10.

11.

12.

13.

2014 2014 9
18
2013
2013 9 13
2013
,2013 9 11

Ishimaru, S., Arai, S. and Tamura, A.,
Metasomatism recorded in the
peridotite overlying metamorphic sole of
the Oman ophiolite: an analog of
mantle-wedge events. Goldschmidt2013,
2013 8 29

Kobayashi, M., Sumino, H., Nagao, K.,
Ishimaru, S., Arai, S., et al., Subducted
halogens and noble gases in the mantle
wedge peridotite. Goldschmidt2013,
2013 8 29

Tamura, A., Morishita, T., Arai, S. and
Ishimaru, S., Geochemistry of
spinel-hosted amphibole inclusions in
abyssal peridotite: embedded evidence
for melt-peridotite reaction process?
Goldschmidt2013, 2013 8 27

Kobayashi, M., Sumino, H., Saito, T.,
Nagao, K., Ishimaru, S., Arai, S., et al.,
Slab-derived halogens and noble gasses
in mantle peridotites from subduction
zones, IAVCEI2013, 2013 7 21

Ishimaru, S., Kawamoto, T., Kumagai,
Y., Arai, S. and Yamamoto, J.,
Metasomatism within the mantle
wedge inferred from NaCl equivalent
content of aqueous fluid inclusions in
sub-arc mantle peridotites from the
Kamchatka arc, IAVCEI2013, 2013 7
20

2013 2013
5 23
Ishimaru, S., Arai, S. and Tamura, A.,

Clinopyroxenite  dike  crosscutting

14.

15.

16.

17.

18.

1)

)

banded peridotites just above
metamorphic sole in the Oman
ophiolite: early cumulates from the
primary V3 lava, EGU General
Assembly 2013,2013 4 11

2012 2012

H2>0
2012
2012 9 12

Ishimaru, S. and Arai, S., Enrichment

of fluid-mobile elements in basal

peridotites above the metamorphic sole

of Oman ophiolite, AOGS2012, 2012 8
15

2012 2012 5 24
Ishimaru, S., Arai, S., Tamura, A,, et al.,
Toward a general view of mantle
peridotite beneath the volcanic front:
peridotite xenoliths from Bezymyanny
volcano (central Kamchatka), EGU

General Assembly 2012, 2012 4 23

ISHIMARU, Satoko

ARAL, Shoji



