2021-03-19

N4 MR :

Research Highlights

M IER R O 70% 2 50 F 3%, Bl Hn
T i~ v VSR HEE T 5 2 L IEWEET
. W MBI A W U T S I Bkt 2 & Id i ERER
DTAYT AT D—2T, HAOWIEH TFEIIHIIHFE
WRBNHEZEHLTVYEY. IhTTCREEREOED
DInde (Oriilide) N2 SIZHED &S P EE A
OWENEIITTbNTEXE L72A, PlEEOHZIZN
BT, ZEALHEHRED Y THATLZ Azbidder
RFEFEIIRE L 7R ET 7 L A CTHUS S 7z iRk
Br—% %, HmICEIE ST EEE L KT 52
WXy, M P ARG LTS LT
LE L7 Pt e SPREMEZ RT3 L,
YR LT 2 EMefs 2L CTEET. &
e S 7z P s L, R UMEST7T LA 07—
7 OFFENT A S LLRTHE S S N7z S YRR & LR $ %
ZEWZED, VVRTT -TE ) AT 2 TR
JEPE DT RO BN S H T EATRIE I N FE L2
F72, UVAT = T NEHOLHIKIZE— TR, KE
MEEZZLTCVAWEELDLPDF L. Ioid) Y
A727 - TR A7 27 DORK - HEBEEHKT S
EELREHRERY, FL—1F 27 =7 2Z0WHEEHED
RN ERRC X A WREMEDSD ) 3. HRBAMER, 3
KLU LDOZT 4 7 =B L7z, 54 MifF%E
ELTC, KREMEBWHFPAZESD =2 — AL ¥ — TR
ShFE L7

-160° -140° -120°

1 BAOHIRBICLURES N AXLBRMEETRE
(). BEDOL®, EEELOEERELBHNE (8)
HRTY.

Fig.1 Primary OBS networks deployed by Japanese
researchers (red). For reference, primary permanent
land seismic stations (black) are also shown.
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Detection of Characteristic Structures of the Oceanic Mantle

The ocean covers 70% of the Earth’s surface; however, the
detailed structure of the oceanic mantle is poorly understood
because of the scarcity of observations. Gathering new seis-
mic observations of the oceanic mantle is one of the frontiers
in earth science. To meet this challenge, Japanese researchers
are extensively deploying ocean-bottom seismometer (OBS)
networks (Fig. 1). The S-wave velocity structure of the ocean-
ic mantle has been inferred primarily by analyzing surface
wave propagations (dispersion curves) and other data; in
contrast, we have almost no information on the P-wave veloc-
ity structure of the mantle. In this study, we analyzed seismic
waveform data recorded by the OBS netework deployed in
the northwestern Pacific by Japanese researchers (Fig. 2) and
revealed the detailed P-wave velocity structures by compar-
ing the observed and synthetic waveforms. By comparing the
P- and S-wave velocity structures in the same region, we can
obtain clues to the physical properties and chemical composi-
tion of the oceanic mantle in the study region. We compared
the P-wave model obtained by this study with the previous
S-wave model obtained by analyzing the data from the same
network: the results show the effects of anelasticity or melt in
the vicinity of the lithosphere-asthenosphere boundary. We
also found that the lithosphere is not chemically homogene-
ous, but is probably chemically stratified. These findings
provide important clues to constrain the origin and evolution
of the lithosphere and asthenosphere; ultimately, such
findings will help to reveal the physical mechanisms of plate
tectonics. This study was introduced as an editor’s highlight
in EOS, the newsletter of the American Geophysical Union.
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Fig.2 Data analyzed in this study (left) and comparison
between the observed and synthetic waveforms
(right).



