Mantle metasomatism
Inferred from halogens and noble gases
within mantle -derived materials

o o = =
TH S | — = 3
e L — E
. — — 2 - b
== ! = § N, RN
ee B ' o e ), B3
:." .- = (= 1} K '. T .’, ST ”j
T R = g ANT * e <
’ -l i = =~ 0. Yl R s -
¥ -7 A 'ﬁ s e - ".' = . . & ab "' . } Ve 3
n ¢ ¥ = F; ‘-r'
4 . ; _ =
o . " 4 o ‘,4;&.'
'_‘ - 2 ’ -
= 4 * o ataa
. e 5 '-.\’;".A
34 o, S
an | e o
Sl . i L]
'..‘ e ¢

Masahiro KOBAYASHI Hirochika SUMINO
The University of Tokyo

Acknowledgement

Satoko ISHIMARU (Kumamoto University) Shoji ARAI (Kanazawa University)

Masako YOSHIKAWA Tatsuhiko KAWAMOTO Yoshitaka KUMAGAI (Kyoto University)

Tetsuo KOBAYASHI(Kagoshima University) Keisuke NAGAO (KOPRI)



Introduction Sample Method Result  Discussion  Summary 1/22

Halogens & noble gases

Powerful tracers of water
Strongly partitioned into water
Distinct compositions in each reservoir

Scarce In the mantle

P TN A B, - . k)
; i, oS
e




Introduction

Mantle xenoliths

0o Primary information
on slab-derived fluids

Fluid inclusions in olivine
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Kawamoto et al. (2013)

Difficult to analyze

2 Low halogen
concentration

Halogen concentrations in DMM *

Brippb] | [ppb]

Cl [ppm]

0.51 6 218 0.041 0.8

Saalet al. (2002); John et al. (2011);
Kendrick et al. (2012)

*Depleted MORB Mantle

Few published studies
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Halogens & noble gases subducted into the mantle
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Halogens & noble gases subducted into the mantle

Similar halogen & noble gas signatures

Marine sedimentary pore fluid =

~ Enriched in organic material-derived iodine
- e.g.Muramatsuet al. (2007)

Sanbagawametamorphic belt .’
; w——
«

~ Peridotite sumino et ak2010)

Oceanic lithosphere

Serpentinite John etal. (2011)
Kendrick et a(2011; 2013)

/HZO—-FICh fluids
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Halogens & noble gases subducted into the mantle

Sedimentary pore fluld — Serpentine —Mantle
Do they extend into the mantle ?
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Sample

Mantle xenoliths from volcanic fronts

Harzburgite

Avacha

Harzburgite

Pinatubo



