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Partie 2: Verres ‘mantelliques’ (dont
les inclusions vitreuses)
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Rides intra-océaniques, points chauds et zones de
subduction

rift  ocean ridge

ocean volcano (diverging transform
fault plate 2 s

convection currents

Duraiswami et al. (2013)

Pillow lava => bordure vitreuse figéee

Vésicularité = f(Xyolatiis, profondeur...)



I\

IPGP

[& Verres océaniques

| Universite Paris Cite

30 Mai 2022

Rides intra-océaniques, points chauds et zones de
subduction
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Vapour undersaturation in primitive 2 ”
mid-ocean-ridge basalt and the on K

volatile content of Earth’s upper mantie

Alberto E. Saal*, Erik H. Haurit, Charles H. Langmuir* & Michael R. Perfit:

Saal et al. (2002)

Institute of Geophysics and Planetology (Hawaii)

Objectif = mesures des teneurs en
(H20, CO,, F, S, Cl) dans des verres
et inclusions vitreuses sous-
saturées
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Implications = verres océaniques et inclusions vitreuses sous-saturées => premieres
estimations directes de la composition du manteau asthénosphérique ‘appauvri’
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Rides intra-océaniques et points chauds

ARTICLES namie
PUBLISHED ONLINE: 27 FEBRUARY 2017 | DOI: 10.1038/NGE02902 geOSCICHCC

Seawater cycled throughout Earth's mantle in
partially serpentinized lithosphere

M. A. Kendrick', C. Hémond?, V. S. Kamenetsky?, L. Danyushevsky?®, C. W. Devey?, T. Rodemann?®,
M. G. Jackson® and M. R. Perfit”

Kendrick et al. (2017)

rift  ocean ridge

volcano (diverging  transform
i fault

convection currents

Objectif = mesures des teneurs en

éléments volatils halogenes (F, Cl,

Br, I) dans des verres océaniques
sous-saturés
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Seawater cycled throughout Earth's mantle in
partially serpentinized lithosphere

M. A. Kendrick', C. Hémond?, V. S. Kamenetsky?, L. Danyushevsky?®, C. W. Devey?, T. Rodemann?®, 0.710 +
M. G. Jackson® and M. R. Perfit”
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Résultat = composition homogene
du manteau en éléments
halogenes => recyclage
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Homogeéne! -~

Recyclage (serpentinite?)
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Implications = verres océaniques => premieres estimations directes de la composition du
manteau terrestre en éléments halogenes ‘lourds’ (Br et l), recyclage profond...
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Zones de subduction

Water and the Oxidation State

of Subduction Zone Magmas .
Katherine A. Kelley**t and Elizabeth Cottrell** o
Arc . LL
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Résultat = lien redox-processus de
fusion aux zones de subduction
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JOURNAL OF PETROLOGY VOLUME % NUMBER 0 PAGES 1765~ 1794 2000 Aokl 1093 petrology/egpli3

The Crystal/Melt Partitioning of V during
Mantle Melting as a Function of Oxygen Fugacity

Compared with some other Elements (Al, P, Ca, ,

Sc, Ti, Cr, Fe, Ga, Y, Zr and Nb)

GUILHERME MALLMANN* AND HUGH St. C. O’NEILL

Mallmann and O’Neill (2009)
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Zones de subduction: toujours la méme problematique...
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Partie 2:

Verres ‘mantelliques’ (dont les inclusions
vitreuses)
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Manteau ZS ‘percole’

[& Verres ‘mantelliques’: nature des liquides

g - nheae .

JOURNAL OF Journal of Petrology, 2016, Vol. 57, No. 10, 19551382

doi: 10.1093/petrology/egw066
P ETROLOGY Original Article

B lass ==

/

Primary Silica-rich Picrite and High-Ca Boninite
Melt Inclusions in Pyroxenite Veins from the
Kamchatka Sub-arc Mantle

$ - 1.2 1.2 3 1 PR |
30 U glass ﬁ ﬁnééntz:ir:hs * 0. Nebel', D. A. lonov®, R. J. Arculus’, N. Shimizu” and

'spinel

Objet = inclusions vitreuses a
2 pyroxenes +/- amphibole 24

Bénard et al. (2016) |He3ed 1360°C

Profile
30 u ‘

Av23

Résultat = verre homogene
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silicatés saturés ou son partage fluide/liquide => © logfo, (ANNO)
impact sur le transport, le dégazage... Zajacz et al. (2012)
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[& Verres ‘mantelliques’: liens volatils-redox
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Manteau ZS ‘percole’

iy g s
namre
COMMUNICATIONS

ARTICLE

DOK 10.9028/541467-018-05804-3 OPEN

Oxidising agents in sub-arc mantle melts link slab
devolatilisation and arc magmas

Antoine Bénard'2'°, Kevin Klimm®, Alan B. Woodland?, Richard J. Arculus', Max Wilke?,
Roman E. Botcharnikov™S, Nobumichi Shimizu?, Oliver Nebel?, Camille Rivard® & Dmitri A. lonov®

Bénard et al. (2018)

Objet = inclusions
vitreuses a
amphibole

Unheated
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Manteau ZS ‘percolé’

— s
namre
COMMUNICATIONS

Antoine Bénard'2'0, Kevin Klimm®, Alan B. Woodland?, Richard J. Arculus', Max Witke®, /

Roman E. Botcharnikov™S, Nobumichi Shimizu?, Oliver Nebel?, Camille Rivard® & Dmitri A. lonov® Anhydrite /
Amphibole

Bénard et al. (2018)

ARTICLE

open

Oxidising agents in sub-arc mantle melts link slab
devolatilisation and arc magmas

Résultat = présence de

sulfates (S¢%+), sous la
forme de microcristaux
d’anhydrite (CaS0,)

dans le verre

Energy (keV)
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o University of Colorado
Boulder

ARTICLE

open

Oxidising agents in sub-arc mantle melts link slab
devolatilisation and arc magmas

Antoine Bénard'2'°, Kevin Klimm®, Alan B. Woodland?, Richard J. Arculus', Max Wilke?,
Roman E. Botcharnikov®®, Nobumichi Shimizu”, Oliver Nebel?, Camille Rivard® & Dmitri A. lonov®

Bénard et al. (2018)

Unheated JIYEK]

s §4+ .Se+__Anhydrite
i 1§ T (CaSO,)

%

s

(spinel CcpX

s8*/ys=1.00

30 15 um

400 600 800 1000 1200

Raman shift (cm-1) s8*/35=0.62-0.88

Mantle melt

Résultat = présence de sulfates (S¢+), sous forme

cristalline (anhydrite) ET dissoute dans le verre 2470 2480 2490 2500 2510
Energy (eV)
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e C———— I

s JEOL Hyperprobe

ARTICLE ‘u@w‘ :

Oxidising agents in sub-arc mantle melts link slab
devolatilisation and arc magmas

Antoine Bénard'2'°, Kevin Klimm®, Alan B. Woodland?, Richard J. Arculus', Max Wilke?,
Roman E. Botcharnikov®®, Nobumichi Shimizu”, Oliver Nebel?, Camille Rivard® & Dmitri A. lonov®

Bénard et al. (2018)

s ?M §6+ Anhydrite

™ (CaSO
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N
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m ~
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0.27 - o
T T T Mantle melt

20 40 60 T T T
Résultat = oxidation du Fe pres Distance from inclusions (um) 2470 2480 2490 2500 2510

. . . Energy (eV)
des inclusions vitreuses 31



”J;;\‘ | l& Verres ‘mantelliques’:

IPGP
30 Mai 2022

| Universite Paris Cite

— — >4 A
namre
COMMUNICATIONS

ARTICLE

open

Oxidising agents in sub-arc mantle melts link slab
devolatilisation and arc magmas

Antoine Bénard'2'°, Kevin Klimm®, Alan B. Woodland?, Richard J. Arculus', Max Wilke?,
Roman E. Botcharnikov®®, Nobumichi Shimizu”, Oliver Nebel?, Camille Rivard® & Dmitri A. lonov®

Manteau ZS ‘percole’

Bénard et al. (2018) 5.3
Kamchatka . : ! I = —— ey
(? -—800°C = F* ------------
Sub-arc mantl on
g 0311 1 | percoes | s ,
=
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bj . e -
+
()
()
L 0.29 - "
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liens volatils-redox

Arc magmas
0%48=0-12%o

0.28

Implication = recyclage de

sulfates (S%+) dans le manteau
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Verres océaniques: composition en elements volatils
du manteau asthénospheérique, histoire du recyclage
et conditions redox

Verres ‘mantelligues’: nature et composition des
sources mantelliques et liens redox-volatils aux ZS
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Geochimica et Cosmochimica Acta, Vol. 69, No. 3, pp. 711-725, 2005
Copyright © 2005 Elsevier Lid

Printed in the USA. All rights reserved

0016-7037/05 $30.00 + 00

ELSEVIER doi:10.1016/j.gca.2004.07.026

The Fe**/2%Fe ratios of MORB glasses and their implications for mantle melting

AntoINE BEzos*' and Eric HuMLER

I'l '] r7 'l
Rides intra-oceéar 1ques
Laboratoire des Géosciences Marines-IPGP, casc 89, 4 place Jussicu, 75252 Paris, France

Bézos and Humler (2005)

=> chimie en phase liquide+titration o= ol

LEnd point: pale
permanent
pink color

Earth and Planetary Science Letters 305 (2011) 270-282

&= ESRF (France)

Contents lists available at ScienceDirect FARTH

Earth and Planetary Science Letters

journal homepage: www.elsevier.com/locate/eps!| o

P 00w
X
~
Galvanostat N
s 3 mm Gap ~
SPring-8 Channel Cut Incident Beam S A
2

The oxidation state of Fe in MORB glasses and the oxygen fugacity Storage Ring Moneciyomator " ( Mom«or‘_

of the upper mantle —ty (™ e |
Undulator  gp.coated Mirror Quadrant Slit ransmite

Elizabeth Cottrell **, Katherine A. Kelley " Fireesieatt Rivcoated Minor s e -

Cottrell and Kelley (2011) => XANES D i 656 660 666 670 675 6.80
34
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Rides intra-oceaniques

Earth and Planetary Science Letters 483 (2018) 114-123

Contents lists available at ScienceDirect

EARTH

Earth and Planetary Science Letters

www.elsevier.com/locate/eps!

A re-assessment of the oxidation state of iron in MORB glasses )

Andrew J. Berry*"*, Glen A. Stewart®, Hugh St.C. O'Neill?, Guilherme Mallmann?,
J. Fred W. Mosselmans ¢

Berry et al. (2018)

STCO N 2?0 da}’ Vv Ercs"" l4-4kcv
EC %98 % y
I=502 -‘é F 136 keV P

..............

WA 9] % Detector
=32 14.4 keV Source Absorber

A
=172 = 1,,=98 ns

University of Idaho 655 660 665 670 675 6.80

35 Energy (keV)
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Rides intra-oceaniques

Earth and Planetary Science Letters 483 (2018) 114-123

Contents lists available at ScienceDirect

FARTH -
- o H < T b
4 i Earth and Planetary Science Letters Vo
e g AN =
SE\ www.elsevier.com/locate/eps! - ﬁ
A re-assessment of the oxidation state of iron in MORB glasses ) »'0& & vég _

Andrew J. Berry*"*, Glen A. Stewart ¢, Hugh St.C. O'Neill ?, Guilherme Mallmann?,
J. Fred W. Mosselmans ¢

Berry et al. (2018) => XANES

Relative Frequency

d

Résultat = verres
océaniques =>
évaluation de
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Implications = verres océaniques => estimation directe de
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Probléme = différenciation par cristallisation fractionnée affecte Fe3+/
Feiot => quelle composition pour les liquides primaires de ZS?
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Probléme = dégazage affecte Fe3+/Feiwt => quelle spéciation pour les
éléments volatils (et conditions redox) dans les liquides primaires de ZS?
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Résultat = identification de la nature pétrologique et de
la composition géochimique (ex. éléments en trace Av23
lithophages) de la source de magmas primitifs Bénard et al. (2016)
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Implication = la source des magmas des zones de
subduction est plus appauvrie que celle des MORB =>
bilans de masse manteau/recyclage...
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