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observation on seafloor in French Polynesia
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We deployed broadband seismographs, ocean bottom electro-magnetometers, and differential pressure
gauges on the Polynesian seafloor from Feb. 2009 to Dec. 2010. The aim of the observation is to
understand origins of hotspot volcanism of the Society Islands. The observation was completed with
success. A preliminary data analysis shows a presence of slow seismic-wave velocities beneath the
hotspot, which suggests a hot mantle plume as the origin of the volcanism of the Society hotspots.

AR AERH
(EHHAL : 1)
[ERESES keSS & &t
2007 4% 12,100,000 3,630,000 15,730,000
2008 4 )& 13,700,000 4,110,000 17,810,000
2009 4 )& 6,000,000 1,800,000 7,800,000
2010 4% 1,400,000 420,000 1,820,000
FHE
W F 33,200,000 9,960,000 43,160,000

WFFEST R - [ A R RUR A Bl

B OF - M E - HRR: A - SR ERR E DB
F—=U—=F Ay bAFRy b, =2 bVTb— A EMEER EERKE, N7 T 7 4

1. BRGSO 5

LFEARY 2T IX, WEOFRE 72 B
D (KR %< DRy F ARy FkILER
R 72 RN AR AR 2 FF ok ilE, £ L CRED
< MOV O MR ARGH FE g O fFAE 72 &2
monTRBY, ER2~y MAT—A (R
— =T — L) BPHEETDHOTIER O E
EZONTEX, ZOMBRITHEE TH Y
HIFETEE) & AR\ 72 D ZF O HIE R B 12 % B
boTHEBEBHNTEETCHY, TO~ L

BT L SCHEBEN TV o7, AFZEE
FEOZNETOMIENS, (LERY 2T O
KAy FAFRYy v L, V=T 44— FKy
ARy NCETFE~Y Mvins BEf~> b
NEEEMEFEE T ML TIL— AN ER
LCWADAREMENE WD LN b o TE T,
T EE~ Y v E FE~ Y A ORIIZK
XRMEORMNNDGFET HZ LI, v~
MVEA T I AR H ETEETH D,



LN LINETOT—E BT, ZOMED
BEEiRD L~ hL s TEb~ > R VBERUSS
I (R E400-1000km) 0D HFE Iz 33 FE 45 4 A ks
FEEISIETHZLENTE R, ZORSH
FIXERmE €7 T 7 4 —OnfiFREZ B % T
BY, FLEEKENES T 7 4 —TIORES
DOHEEZ TR D = OIIT 2 E TOBIMISS
BT ELNETH D, K02 LR
WS ESHNEEN S,

2. WEDBK

ABFED B, ALFEAR Y 27 Hilskod
T 4— Ry hARy b (X FEDOFHER
200km) T O~ kUK & R 00 K O
EREBHRFEIINHEE L, Sy PARy FDJF
KEEZz N5~ b 70— (ERHR)
DI, IRERE . MR, L CGRIERE
EEHALMNITEZETHDH, TDDIT,
VYT — Ry ARy NIk
Wi i H5E 2 (BBOBS) K& O i i /1 &
(OBEM)Z#% & L, 1 i sw5, [y
SNDHTFT—ZEHNTHE]R NS T 7 4
—LEMRNES T 7 4 —F{TWV, v b
Jb e T— NOMEREE - BRUSE EAEE
ZROT, T—LONR, RE, BE-H
BB A HEET D,

3. WO FHIE

(1) BEfFT — % Of##r

AERY R THHE T NETIZELNT
WD ETOMBER T — % &gttt U, [RYERE
TR O MR o AR S0 B 7 A I 2 i
5o ZITHRLNIEEET VATV B
JZEBT D3 ERD, iz > TEL D
F B I & GHE L CEBEOHEK Y & bk
T 5,

(2) YYx=7 4 —A&y b ARy MEE~D
WK HER Y BLBLNIKE  (TTARES) o JEBA
VYT =Ry ARy ME T~ by
W2 —5y NERD | R KR R
(BBOBS, ¥ 1) &M Gt (OBEM,
2) & 9P 1% 1ET 5, BBOBS @ 9

o A, b o
Radio Beacon |~ ' 4
e
3
Ti Releaset * .
= bl

= ———
Xenon Flasher &

X
o

._4

= (BBOBS) M4k

B1 [
#

2  EEMESG (OBEM, GEHR)
YN

B 2 BT IR 2SR (DPG) M 2 54T
W5,

(3) TIARES 7 — % Ofipft

BBOBS T3 b= B 7 — &% # HWTLLT
DT 22729,

OFmE NETT 7 4—I2LD Efi~> b
VIR A HE E

¥~ bV OTEE 400km £ THEERIC, F£
T OO NAH R Sy i 2 - R S B
7 4 —RBIIR, 3T S IR A
KB,

QU —N—BHEIc L D~ MVERRE
R DHEE

Ps Z8#as Z fRAT 5 2 LI Lo THES
400-700km (Z &> 5 38 FEASE# g i O W & 3R |
ZIhbwr MEBREICKET D IRERE
R 5,

Q@FKK N ET T 74—l LD~ MLiE
BE— i~ >~V

P BT — % Z VTR E 400-1500km @ P
W FEREE A HEE T D,
OEMRINET T 7 4 —I2X D B~ b
e = v VBB ERGE G OHEE
Tidy & BAIZET — X & FAV T2 3 IRIE MT =1
X o TR E 400-500knm £ TO 3 kItERIE
EREEEREET D,
OHEPE g - BERCEEEEORE
W& - KA OHEE

MR P & B RS DR /KIS )T
DIEAEMEN R D 2 & 2R L, M HEE
LEBERCEENS YT (—K v b AR
v NI~ MVOIRESA « KA EHEET
2o

4. WFgERkE

(1) BEfFET — X Of#RMT
AFHETHOND T —F Ol & LT
BIRoTWABEAET — % O IXIERIC
HEATEY 2 < OfEMmINHR S 7,
DO~y MTN— LAOHESIA A—
P¥i, SWERKNEST 7 4—%2BI 720,
S 1000km PAGEIZZE LE L 1000km 2L o>
A== =L, FNLVENLEZAT



172 LIE LAY 500km VLT OFIV 7 /L— 273
FELTWD Z ENGhoiz,

@~ MO

RO~ VIR E RS ISV T 3
WILE EREIE 7R, £ b~ MLxHR
BHE L, Goni-~ 1 bR HHEE
S B HEIEHUE O W™ FHE STV S
JEHIE & K< —F L, v MEHRAIE L <
HHETETCWA I EERT,
QHI R M

SKS WA 7Y vF 4 7 B~ hb
D SEITMEE KD T-, KES OIS TIX
KWLET L — b OEB) 7 AN FO G
HBonn, YY=r 4—Fhy bAR Y M
IETIEZEN TR 72 D BN RD BT,
VYT 4 — I TR T L — b IES)
FIHUEAT R 2RO N 7 v — A EFHT
HLINTWVWAEZ LA/ RLTWNS,

PLE. B — 2 THWD TEORRNFERIZT
NRCPEFT — 226 LCHEA LEoFzME
NHONZRDEEBIZ, v LT IL— A
(2B B R RRO AR & L CEESGE ETHR
iz,

(2) MBECHIEERT - BREKGTORRE - [\
BRSSO BT 20 AERE A ZERE 7%
HAE OB [R50V ICX-> TPE®D E
it S A7, FEERO BN 22 4F 11 H v D
12 HIZW T TH e TFOMEER L TBZ
ebiv, 2 TCOERERERIN L, T—%
DENTRHIEIE 100% T 0, B Z LD E
I TTHZENTE, ZOBHKET, #
EFORERNRIEDLATICH R AT
TIARES & 451 bl

20°S

25°S

-7000 -6000 -5000 -4000 -3000 -2000 -1000 0 1000
Bathymetry(meter)

X 3 TIARES BlHfEOBER (K& 72
A), AAILX BBOBS - OBEM - DPG #iiHl]
&5 7RATT BBOBS - OBEM Bl 5« kA
¥ OBEM D7, /NAITEEDBRIARTH
Do WABYHTT 4 =Ry FAKRY K,

(3) #r7 — & Ofiftr
OFRHEKNET T T 14—

TTARES @ BBOBS 7 — % O b F @k sy & fifhr
L. bAU—3 (MEkFEE 250 5 =R O
—fd) (AR O KA E A FIA LT3R
It S W A HEE T D Tk (REK NES T
7 4 —) 12k o TEE 400km £ TOREREE
EWELE, TOME, YV =TF 1 —FK v K
ARy MEEIZ B~ v PVERE Tlc Kk
SMEHEREPLNRHINZ, 2Ry FA
Ay b OKITEEOFIK A~ o b VEE D
5 ERTAHBETIL—ATHD L ERE
T 5, £/2. RURVTEETRTEH, Ay

120 km

-160°

8% -6% -4% -2% 0% 2% 4% 6% 8%
M4 S WIS, ROSEE, 2355
A, BARPEF - BEOBMIS., KA
TIARES #HLS, fEIA Yy B ARy bk
DOALE,

ARy ME FICHEGEE R X3 Sh
“o SHIT L VIR OER Z RO FEMRNE hE
TITT74—%BIRHITETHY, BIfE, £
D= D P I RERAFAI (EEE2 2 v
FTTTHTND,

QZEERF & BRAGEHT & D ERE R
BRI O 2010 4 2 7 27 BICEEKT Vb
Tv /7 =Fa2—F 8.8 ODERKHIENFEA L,
ZAIUT K B ESE D KRR TR S T,
TIARES OEHIEZRD 5 B MBEETEF & WK
TR GET T ORI E > R R 7
NETLERT D Z LN TE 2, HROEHRR Y
T iE, BEKRTHHUERPERIZL - T



HERIGG 2 BT 5 2 LIC ko CRFE X
N=bOTH Y, BEGIITIFLIFI S THI S
VAV GAY b/ NNRE -/, 3 Nl S R/ RV o G LAY e )
INETIFEAEBTE 2oz, ThE
T 1 BHLETOBRIN 1 flHH721FTHY
BHMECOBRIZZ AR R THDL, Zh
IR EM G ORERER itk b e 2
ANRKEN,

..................
(a) |Seismic Rayleighwaves

-~

o
R1 R2 R3 R4 R5 R6 R7

||||||||||||||||

(b') Seismic Love waves

T
G1 J;GS G4G5 G6

------------

©

-
+-

Pressure Horizontal Vertical

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

6 8 10 12 14

% Fsocs T

02 ||

o1 B |

0 iy -, i L E
01 ¥ ¥ 4
02 E. 4 +

oa £ (d)

Bz, nT —=

un ‘abueyp [aAa| vAg

2717:0000 27:18:000X
2010.2.27 (UT)

M5 201042 A 27 A F VU HiEDsk
(815 SOCS), (a)BBOBS | T ;
(b)BBOBS /K*¥# ; (0DPG, (a)-(0)I%
19 Bl oEtsk, DPG 5 — & T 17 2
AMBIRE - TWD v 7 F VIR I
L akfiE#EHEZFELTWS, (JOBEM
(2 & o TH B I 7= B R IR O 5 28 8
(B0, KIEEE GREY & LWHHES
ZRL TS, (X 3 B ok,

5. ETrpdgFkiam L5
(WFFEREH . WHIE A KON HERTIE A 12
=)

(MEstEm ) (R34 1)

(D Suetsugu, D., T. Inoue, M. Obayashi, A.
Yamada, H. Shiobara, H. Sugioka, A. Ito, T.
Kanazawa, H. Kawakatsu, A. Shito, Y. Fukao,
Depths of the 410-km and 660-km
discontinuities in and around the stagnant slab
beneath the Philippine Sea: Is water stored in
the stagnant slab?, Phys. Earth Planet. Inter.,
183, 270-279, 2010 (&FHif) .

@Adam, C., M. Yoshida, T. Isse, D. Suetsugu, Y.
Fukao, and G. Barruol, South Pacific hotspot
swells dynamically supported by mantle flows,
Geophys.  Res. Lett, 37, L08302,
doi:10.1029/2010GL042534, 2010 (#7i4)

(®Gao, Y., D. Suetsugu, Y. Fukao, M. Obayashi, Y.
Shi, R. Liu, Seismic discontinuities in the
mantle transition zone and at the top of the
lower mantle beneath eastern China and Korea:

Influence of the stagnant Pacific slab, Phys.
Earth Planet. Inter., 2010, 288-295 (& #i4A) .
@Sugioka, H., D. Suetsugu, M. Obayashi, Y.
Fukao, Y. Gao, Fast P and S wave velocities
associated with the “cold” stagnant slab
beneath the northern Philippine Sea, Phys.
Earth Planet. Inter., 179, 1-6, 2010 (& FHiA) .
(®Sugioka, H., Y. Fukao, N. Hibiya, Evidence for
infragravity wave-tide resonance in deep
oceans, Nature Communications, 1,
doi:10.1038/ncomms1083, 2010, (& H).

®Baba, K., H. Utada, T. Goto, T. Kasaya, H.
Shimizu, N. Tada, Electrical conductivity
imaging of the Philippine Sea upper
mantle using seafloor magnetotelluric
data, Phys. Earth Planet. Inter., 183, 270-279,
2010 (&#iA) .

(DSuetsugu, D., T. Isse, S. Tanaka, M. Obayashi,
H. Shiobara, H. Sugioka, T. Kanazawa, Y.
Fukao, G Barruol and D. Reymond, South
Pacific mantle plumes imaged by seismic
observation on islands and seafloor,
Geochemistry, Geophysics, Geosystem, 10,
Q11014, doi:10.1029/2009GC002533, 2009 (#:
oA

@®Barruol, G, D. Suetsugu, H. Shiobara, H.
Sugioka, S. Tanaka, G. H. R. Bokelmann, F. R.
Fontaine, and D. Reymond, Mapping upper
mantle flow beneath French Polynesia from
broadband ocean bottom seismic observations,
Geophys. Res. Lett., 36, L14301,
doi:10.1029/2009GL 038139, 2009 (£ Hi ).

(@ Tanaka, S., D. Suetsugu, H. Shiobara, H.
Sugioka, T. Kanazawa, Y. Fukao, G. Barruol, D.
Reymond, The vertical extent of the large low
shear velocity province beneath the South
Pacific Superswell, Geophys. Res. Lett., 36,
L07305, doi:10.1029/2009GL037568, 2009 (3
).

(0lsse, T., H. Shiobara, Y. Tamura, D. Suetsugu,
K. Yoshizawa, H. Sugioka, A. Ito, T.
Kanazawa, M. Shinohara, K. Mochizuki, E.
Araki, K. Nakahigashi, H. Kawakatsu, A. Shito,
Y. Fukao, O. Ishizuka and J. B. Gill, Seismic
structure of the upper mantle beneath the
Philippine Sea from seafloor and land
observation: Implications  for  mantle

convection and magma genesis in the
Izu—Bonin—Mariana subduction zone, Earth
Planet. Sci. Lett., 278, 107-119,

doi:10.1016/j/epsl.2008.11.032, 2009 (&7 H).
(DKasaya, T. (ftth 11 &, % 1 &), Trial of
multidisciplinary observation at an expandable
sub-marine cabled station “off-Hatsushima
Island Observatory" in Sagami Bay, Sensors, 9,
9241-9254, 2009 (& FHiA).
(2Fukao, Y., K. Nishida, N. Kobayashi, Seafloor




topography, ocean infragravity waves and
background Love and Rayleigh Waves, J.
Geophys. Res., doi:10.1029/2009JB006678,
2009 (ZEFHEA).

O 2, R e E B e
—DBHF, HiE 2. 61, 137-144, 2009(#E Hi
A).

@ Tanaka, S., D. Suetsugu, M. Obayashi, H.
Shiobara, H. Sugioka, Y. Fukao, T. Kanazawa,
G. Burruol, P-wave tomography of the mantle
beneath the South Pacific Superswell revealed
by joint ocean floor and islands broadband
seismic experiments, Phys. Earth Planet. Inter.,
172 268-277, 2008 (ﬁ o).

SR (o4, 1 ER) . TR
AUV MHS5LFE otofﬁ%%ﬂtfrﬁ%@%}]%

MOVEIERHT 0 HEA A — 2 YT,
19, 11-17, 2007(FE#HA).

@ Tanaka, S., Possibility of a low P-wave
velocity layer in the outermost core from
global SmKS waveforms, Earth Planet. Sci.
Lett., 259, 486-499, 2007 (##c ).

(myR) FH40 1)
(D Tada, N, Imaging and Understanding the
Electrical Conductivity of Earth's Mantle; Lab
Measurements, Regional and Global Studies, and
Physical Interpretations, AGU Fall Meeting,
2010 4 12 H 14 H. Moscone Center, San
Francisco, USA.
@Sugioka H., Detection of near-source ground
motions associated with VLF (very low
frequency) earthquakes beneath the forearc slope
of the Nankai trough by broadband ocean bottom
seismometers, AGU Fall Meeting, 2010 4 12 H
14 H, Moscone Center, San Francisco, USA.
(@ Tanaka, S., Depth extent of hemispherical
difference in equatorial path velocities in the
upper inner core, AGU Fall Meeting, 2010 4 12
H 13 H, Moscone Center, San Francisco, USA.
@ Tanaka, S., Deep Earth opportunities for
EPOBS, Experiments with Portable Ocean
Bottom Seismographs (EPOBS), 2010 4= 9 A 27
H, Snowbird Resort, Snowbird, Utah. USA.
(® Tanaka, S., Reduction of oceanic/seafloor
noise, Experiments with Portable Ocean Bottom
Seismographs (EPOBS), 2010 4= 9 A 27 H,
Snowbird Resort, Snowbird, Utah. USA.
©®Tada, N. A three-dimensional inversion of
marine magnetotelluric data: Extended version of
WSINV3DMT, The 20th International Workshop
on EM Induction in The Earth, 20104-9 H 20 H,
Cataract Pyramids Resort, Giza, Egypt.
(DTanaka, S., Array analysis of PKP(BC) phase
with station corrections for travel times and
amplitudes, AGU Fall Meeting 2009, 2009 4+ 12
H 16 H. Moscone Center, San Francisco, USA.

Kasaya,T., Recent progress of the
Electro-Magnetic survey using ocean bottom
electro magnetometer, RAEG2009, 2009 4F 10 A
H. B
(@ Shiobara, H., First step for mobile ocean
bottom broadband seismic observation of the
next generation, Workshop for developing a
broadband ocean bottom seismometer pool in the
UK, 2009 % 9 A 15 B, NOC Southampton, UK.
0Tada, N. Modifications on wsinv3dmt to apply
seafloor MT data, IAGA2009, 2009 48 H 26 H
Liszt Ferenc Conference Center, Sopron,
Hungary.
@Ito, A., Submarine volcanic activity in French
Polynesia detected by broadband ocean bottom
seismographs, International Scientific Studies
2009, 200946 H 15 H . Hofburg Congress Center
Vienna, Austria.
@@ Shiobara, H., First step for mobile ocean
bottom broadband seismic observation of the
next generation, AGU 2008 Fall meeting, 2008
412 A 17 H. Moscone Center, San Francisco,
USA.
@Tanaka, S., S-wave velocity structure beneath
the South Pacific superswell, derived from
passive seismic experiments, AGU 2008 Fall
meeting, 2008 4F 12 A 15 H. Moscone Center,
San Francisco, USA.
@Tanaka, S., P-wave travel time tomography in
the mantle beneath the South Pacific superswell,
the 7" General Assembly of Asian Seismological
Comission, 2008 4% 11 A 25 H, > <IZEES

@®Adam, C., French Polynesia hotspot swells
explained by dynamic topography, AGU 2007
Fall meeting, 2007 4+ 12 H 11 H. Moscone
Center, San Francisco, USA.

@ Suetsugu, D., Seismic image of the South
Pacific superswell, SOPAC 2007 annual meeting,
200711 H22 A, X 7u7y (hoAE
=) .

TR THRH R
(Dﬁ FeEH

Rk Kiifi  (SUETSUGU DAISUKE)
MNTATBOE NHEERTFE R SRS - HER PN
RBAF I AE - T ST T4 LI X

WrFeE 5 + 20359178

(2) WFFEST R
L

(3) HEHERF T
YEJ % (SHIOBARA HAJIME)
W KRN IERT - 2%



W92 %& 5 1 60211950

I %1 (SUGTOKA HIROKO)
MNEATBOE NEFENTEBR T HAE - HUER N
AT I AGEK - HATHFE T
& E 00359184

—¥E & H (ISSE TAKEHI)

HORUR S B TERT - Bh#

5% H : 60359180

gy Es (KASAYA TAKAFUMI)

PRNEAT R NHECENF T B A% AE - HUER PN
XA F 7 Ak - BTSRRI T
W& F : 90373456

%M 3+ (TADA NORIKO)
PRNEATBOE NHECEMFTE B 585 AE - BRI
XA F 7 Ak - BTSRRI T
&% 00509713

JHE  #Efd (ITO  AKI)
PRSEATBOE N LET I B S AE - HiEk P
A F 7 AEE - Bt
W& & - 90371723

Yy B4ZE (BABA KIYOSHI)
RO BN - Bh#

e & - 70371721

H Fa (TANAKA SATORU)
PRSEATBOE N LTI B S AE - Bk P
XA F 7 AE - FAEAFER
e85« 60281961

RE BRI (FUKAO YOSHIO)
PRSEATBOE N LTI B S AE - HiBR PN
XA F 7 AEE - FEE

& %5 10022708

(DR e 17

Dominique Reymond

42 & FHIER B EUIET - Pk

Claudia Adam

RV NI - TR T RFEHERRL R - B
E




