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discontinuity

WENZHONG WANG!?3* AND ZHONGQING WU*5

"Laboratory of Seismology and Physics of Earth’s Interior, School of Earth and Space Sciences, University of Science and Technology of China,
Hefei, Anhui 230026, China
“Department of Earth Sciences, University College London, London WC1E 6BT, U.K.
3Earth and Planets Laboratory, Carnegie Institution for Science, Washington, D.C. 20015, U.S.A.
“National Geophysical Observatory at Mengcheng, University of Science and Technology of China, Hefei 230026, China
SCAS Center for Excellence in Comparative Planetology, USTC, Hefei, Anhui 230026, China

ABSTRACT

The seismic discontinuity around 520 km is believed to be caused by the phase transition from wad-
sleyite to ringwoodite, the dominant minerals in the mantle transition zone (MTZ). Both wadsleyite and
ringwoodite can contain more than 1.0 wt% water at MTZ’s conditions, but it is not well known how
water affects the wadsleyite-ringwoodite transition. Here we investigated water partitioning between
wadsleyite and ringwoodite and the water effect on this phase boundary using first-principles calcula-
tions. Our results show that the presence of water will shift the phase boundary to higher pressures,
and the width of the two-phase coexistence domain in the Mg,Si0,-H,O system is insignificant at mid-
MTZ conditions. For the (Mg 4Fe,,),Si0, system, the incorporation of 1.0 wt% water can narrow the
effective width of two-phase coexistence by two-thirds. Together with elastic data, we find that velocity
and impedance contrasts are only mildly changed by the water partitioning. We suggest that compared
to the anhydrous condition, the presence of 1.0 wt% water will increase velocity gradients across the
wadsleyite-ringwoodite transition by threefold, enhancing the detectability of the 520 km discontinuity.

Keywords: Water partitioning, wadsleyite, ringwoodite, 520 km discontinuity, two-phase coexis-
tence, mantle transition zone


file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\10
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\29
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\42
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\39
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\62
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\9
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\3
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\16
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\18
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\19
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\12
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\27
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\1
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\26
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\21
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\57
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\52
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\41
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\14
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\8
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\46
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\14
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\8
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\8
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\1
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\26
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\21
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\52
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\21
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\52
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\31
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\32
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\53
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\7
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\24
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\33
file:///\\chenas03\smartedit\Normalization\IN\INPROCESS\11
https://orcid.org/0000-0002-8824-7475
https://orcid.org/0000-0002-8824-7475

