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Metasomatic process of the mantle wedge recorded in basal peridotites from the
Oman ophiolite
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We estimated Sr-Nd isotope ratios and trace element compositions were newly
obtained from clinopyroxenes in the basal peridotites of the central Sarami block and a harzburgite
in the central Hilti block of the Oman ophiolite in order to directly observe the chemical
composition change of the upper mantle by the subducting slab. The basal peridotites of the northern

and central blocks show chemical characteristics of residual peridotites and the influence of
components derived from the subducting slabs. On the other hand, our results suggest that basal
peridotites in the southern Wadi Tayin block and the harzburgite in the central Hilti block were
formed by melt-peridotite reaction, and melt involved in the reaction should have a similar
composition to the mid-ocean ridge basalt.

Sr-Nd



400 -

Nicolas, 1989
Lipard et al., 1986)
Umino et al., 1990; Ishikawaet al., 2002
2010; 2011
Sr-Nd
Wadi Tayin
Python
Python
Python
Khedr Sr-Nd
Sr-Nd
Sr-Nd
Sarami Hilti
Sr-Nd Yoshikawa et a (2015)
McColluch et al. (1995) Fizh
Sm-Nd
Cr# =Cr/[Cr + Al] Nd
Cri# 0.3 Cr# 0.3
Cr# Nd Fizh
Sarami Cr# 0.3 Wadi Tayin
Hilti Cri¢ 03
Cr#
Khedr etal., 2013  Takazawaet al., 2003
Kelemen et al., 1992 Godard et al., 2000
MORB  Sun & McDonough,
1989 Fizh
Yb Nd Ce La Nd
Cs, Rb, Ba MORB Law N MORB
Cen Pb Sr Wadi Tayin
Yb La Eu
MORB Y bn(= 0.13) Lay= 5.8
Fizh Pb Sr Johum &
Verma (1996) MORB MORB Cs Pb Rb Ba



MORB
Yoshikawa et al. () Fizh

Dilek and Furnes, 2011; Moore et al., 2000
Sr-Nd Nd

Sr-Nd

Nicolas, A., Structures in Ophiolites and Dynamics of Oceanic Lithosphere. Kluwer Academic
Publishers, Dordrecht 367, 1989.

Lippard S.J., Shelton A.W., Gass I.G,, The ophiolite of the Northern Oman. Blackwell Sci., Malden,
Mass. 1986, 178pp.

Umino S, Yanai S, Jaman A.R., Nakamura Y., liyama J.T., Ophiolites, Oceanic Crustal
AnaloguesT he transition from spreading to subduction: evidence from the Semail ophiolite, northern
Oman mountains, 1990, pp 375-384
Ishikawa T., Fujisawa S., Nagaishi K., Masuda T., Trace element characteristics of the fluid liberated
from amphibolite-facies slab: Inference from the metamorphic sole beneath the Oman ophiolite and
implication for boninite genesis, Earth and Planetary Science Letters, 240, 2005, 355-377.

2010
118 2011 2011, 74.

118 2011

2011, 194.
Yoshikawa, M., Python, M., Tamura, A., Arai, S., Takazawa, E., Shibata, T., Ueda, A., Sato, T., Melt
extraction and metasomatism recorded in basal peridotites above the metamorphic sole of the
northern Fizh massif, Oman ophiolite, Tectonophysics, 650, 2015, 53-64.
McColloch M.T., Gregory R.T., Wasserburg G.J., Taylor JH.P, Sm-Nd, Rb-Sr, and '80/*0 isotopic
systematics an Oceanic Crustal Section:Evidence From the Samail Ophiolite, Journal of Geophysical
Research, 86, 1981, 2721-2735.
Khedr M.Z., Arai S., Python M., Petrology and chemistry of basal Iherzolites above the metamorphic
sole from Wadi Sarami central Oman ophiolite, Journ Mineral Petrol Sci, 108, 2013, 13-24.
Takazawa E., Okayasu T., Satoh K., Geochemistry and origin of the basal lherzolites from the
northern Oman ophiolite (northern Fizh block), Geochemistry, Geophysics, Geosystems, 4, 2003,
DOI:101029/200.
Kelemen PB., Dick H.J.B., Quik J.E., Formation of harzburgite by pervasive melt/rock reaction in
the upper mantle, Nature, 358, 1992, 635-641.
Godard M., Jousselin D., Bodinier J.-L., Relationships between geochemistry and structure beneath
a palaeo-spreading centre: a study of the mantle section in the Oman ophiolite, Earth and Planetary
Science Letters, 180, 2000, 133-148.
Sun S.-S., McDonough W.F., Magmatism in the Ocean Basins, Chemical and isotopic systematics of
oceanic basalts: implications for mantle composition and processes, Geological Society Special
Publication, 1989, pp 313-345
Johum, K.P. & Verma, S.P. Extreme enrichment of Sb, Tl and other trace elementsin altered MORB
Chemical Geology, 130, 1996, 289-299.
Dilek Y., Furnes H., Ophiolite genesis and global tectonics: Geochemical and tectonic fingerprinting
of ancient oceanic lithosphere, Geological Society of America Bulletin, 123, 2011, 387-411.
Moores, E.M., Kellogg, L., and Dilek, Y., 2000, Tethyan ophiolites, mantle convection, and tectonic
“historical contingency”: A resolution of the “ophiolite conundrum,” in Dilek, Y., Moores, E.M.,
Elthon, D., and Nicolas , A., eds., Ophiolites and Oceanic Crust: New Insights from Field Studies
and Ocean Drilling Program: Geological Society of America Special Paper, 349, 2000, p. 3-12.



7

Yoshikawa Masako, Niida Kiyoaki, Green, David H., Dunite channels within a harzburgite layer
from the Horoman peridotite complex, Japan: Possible pathway for magmas Island Arc, 2019,
DOl 10.1111/iar.12279

Tamura Akihiro, Arai Shoji, Takeuchi, M., Miura, M. and Pirnia, T., 2019. Compositional
heterogeneity of a websterite xenolith from Kurose, southwest Japan: insights into the evolution of
lower crust beneath the Japan Arc. European Journal of Mineralogy, , 31, 35-47.

Morishita Tomoaki, Yoshikawa, Masako, Tamura Akihiro, Ghosh, B., Guotana, J. M., Petrology of
peridotites and Nd-Sr isotopic composition of their clinopyroxenes from the Middle Andaman Ophiolite,
India, Minerals, , 2018, 8(9), 2018, 410;

DOI  10.3390/min8090410.

Payot, B.D., Arai Shoji, Yoshikawa Masako, Tamura Akihiro, Okuno, M. Danikko, D.J.V., Mantle
Evolution from Ocean to Arc: The Record in Spinel Peridotite Xenoliths in Mt. Pinatubo, Philippines.
Minerals, , 2018, 8(11), 2018, 515
DOl  10.3390/min8110515

Ishimaru Satoko, Arai Shoji and Tamura Akihiro, Clinopyroxenite dykes within a banded unit in the
basal mantle section of the northern part of the Oman ophiolite: A record of the latest deep-seated
magmatism. Lithos , 2017, 292293, 334-347
DOI 10.1016/j.1ithos.2017.09.022

Yoshikawa Masako, Tamura Akihiro, Arai Shoji, Kawamoto Tatushiko, Payot BD, Rivera DJ,
Bariso EB, Mirabueno MHT, Okuno Mituru, Kobayashi Tetsuo, Aqueous fluids and sedimentary melts
as agents for mantle wedge metasomatism, as inferred from peridotite xenoliths at Pinatubo and Iraya
volcanoes, Luzon arc,

Philippines Lithos, , 2016, 262, 355-368

Tamura Akihiro, Morishita Tomoaki, Ishimaru Satoko, Hara K, Sanfilippo A, Ara Shoji,
Compositional variations in spinel-hosted pargasite inclusions in the olivinerich
rock from the oceanic crust-mantle boundary zone Contributions to Mineralogy and Petrology, ,
171, 2016, 39-40

4
Python Marie, Yoshikawa Masako, Suzuki, T. Tamura Akihiro, Arai Shoji, Petrogenesis of basal
peridotites from the Oman ophiolite, Mantle heterogeneisits and trapped melts contribution, 3rd
K orea-Japan Joint Workshop on | sotope-ratio Mass Spectrometry, 2018.

Python Marie, Charles Claire, I1to Natsumi, Arai Shoji, Petrographical and chemical evolution of a
troctolites rich section of oceanic crust located directly above a spreading
centre, example from Wadi Mahram, Oman ophiolite, JpoGU-AGU Joint Meeting, 2017.

Khedr, Mohamed Z.
Sarami  Wugbah Wadi Tayin
124 2017.

2016.



€y

Python Marie

8 30533278

TamuraAkihiro

8 80401884
2

Arai Shooji

Shibata Tomoyuki

Khedr Zaki Mohamed
Khedr Zaki Mohamed



