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Abstract

The thickness of the Moho transition zone (MTZ) at the boundary between the Earth's crust
and the subjacent mantle has a significant effect on seismic responses from the Moho. We exam-
ined the seismic characteristics of Moho reflections (hereafter PmP) using Multi-Channel Seis-
mic (MCS) records obtained from high-quality seismic experiments in the western Pacific by Ja-
pan Oil, Gas and Metals National Corporation (JOGMEC). The MCS records show clear
reflections at ~6-10 km in depth from the ocean bottom in the north and south of Ogasawara
Plateau; however, considering horizontal variations in PmP intensity, the nature of the MTZ var-
ies by location. In seismic profile D00-D, across Ogasawara Plateau in the N-S direction, the
PmP abruptly disappears far from the nearby seamount where the overlain sedimentary section
shows less change. In another case, shown in D00-C located 130 km west of D00-D, the PmP
clearly shows a high-amplitude continuous reflection near the seamount's flank. Data acquisi-
tion is relatively constant for the Ogasawara MCS reflection lines; therefore, the difference in
PmP intensity between D00-D and D00-C might relate to the nature of the Moho.

We calculated synthetic seismograms to evaluate the effects of MTZ thickness on seismic re-
flection records. The results suggest that if the thickness of the Moho transition zone is less than
1 km for the dominant frequency of 4 Hz, then PmP can be observed with the current MCS sur-
vey equipment. If the dominant frequency of the MCS reflection survey is ~15 Hz, penetrating
down to the Moho depth, then the thickness of the Moho required to identify the PmP should be
less than a few hundred meters. Moreover, anisotropy assuming a strong olivine preferred orien-
tation in peridotite might affect the change of PmP intensity. The MCS reflection records in the
western Pacific and the western Philippine Sea Basin suggest that the thickness of MTZ varies
from ~ 100 m to more than a few kilometers. This is consistent with petrological observations in

*HAKEEMTA (bR
M EREL ARG TSR RT
O MNATEAEN RMRIR AT A - )@ SE) B R RE
R B R S B M ER AL R
* Japan Continental Shelf Survey Co. Ltd.
** JGI, Inc.
*** Japan Oil, Gas and Metals National Corporation (JOGMEC)
% Institute of Geosciences, Shizuoka University

J— 57



Oman ophiolite, sections of oceanic crust, and possible mantle rock, showing that the thickness of
the mafic crust to ultra-mafic mantle transition varies from an order of meters to a few kilome-

ters.

The next target of the IODP seems to be to obtain the mantle constituent materials below
the Moho and to explore the nature of the Moho. Considering the large heterogeneity of MTZ
even in the oceanic region, the IODP drilling site to drill to the Moho depth should be carefully
selected based on an understanding of the geophysical background of the proposed sites.
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I. 23U & IC

a7 7 OMEFEERTET v T (Andrija
Mohorovi¢i¢) 1%, 19094410 H8HZ a7+ 7
T2 X 72 Kupatal #iE O ERHHIZB W T, &
JeiiEE 175 km fHEICHT Ul ) 23R L, Kk
Wikl ~ v bV (k) BERSHEET S &
E Z 7 (3, 1984; i HRIIFE 4 1999; Ken-
nett, 2001), fid, S 50km IZHREE ~ >~ b
NVOBERE BT (RN BERESIHY, Th
L DRSO PIEEEE (Vp) 1 Vp = 5.6 km/s,
ZOERmMEY TIEVp =78km/s 72, Z
NA45 HOEFRAEF (Moho discontinuity)
CIFEN AR E <Y MV (AHERR) MK
HERTH S,

¢, ARoMEBIMIC X S AK135 €7V T
X, TEBH#ED Vp i3 Vp =~ 6.8-7.0km/s, <
Y MVTIE Vp =~ 8.0km/s TH % (Kennett et
al., 1995), L2rL, Hike < ¥ MIVOBERN,
EOREDOELEZHTHOHN (D THVEER
P?ERBOE IS ZIETSkm TS RV
7)) EHLP TR, FMERERICb-T
ERHR EIBORERE L ERIEOE S IFIEMIZK
FoTWwEbIFThARV, T2, ik, Bl %
ERETOERMOMEIEFR U TH 520, ERM
EaTHRE< Y PVOBROWE I TH S
, HEBBEN TRV EFE W,

ZoMk e~y PVOBERIIHE L Tidwon
DEFUDBEZLNTWS, Hl2iE, (1) EKRME
R E KT N N ((XRE) - A7 e (1

ATVNE) PIRELIENO FAIC X ) HER L=
ruadx A b (BS) e 22 HEROBRT
HBETDHET N, 7z, (2) THHGBWEEZ
AbNAHN7TuRrS5=2534 bDXS R~
TAV T EENPADAGRELETHBY T4 07
BOALOWEBRETIET VLD 5,

1960 fEf% 745 1970 FEfLUL Lo, R TIEY
J T A RKIEFEMNT K0 RS i A AT D
n, WA R DR S (d) 13 6-7km FEE
by, H1k MekkkE), £2/ (Vp =507 £
0.63km/s; d = 1.71 = 0.75km), % 3Jg (Vp =
6.69 = 026 km/s; d = 4.86 = 1.42km) & < ¥
L (818 £ 0.24km/s) TKRH N7z (Raitt et
al., 1973), Z®%%, Spudich and Orcutt (1980a,
b) 1, JEITEOBI T — & & N IR L2k
B, WEERBROE 2B EEIBIIWEOENE
AT LI BETIE AL, BIIAY L VEOHEAT
DOZERAIEII EAICL VAL 22 ICEI DAL
LDOTHD LRI

WA S N 1, AT
Bluro LCTBEEINEZAF 7444 1
(Ophiolite) & LS N7z, HHFICBWTIEA
TAF A MIAONE T TaLnALAHDSE
REEFMMO—2ODEFNVEEZ LNTWD (H
AL, 1B, 1995; EA2 13 A, 2003; FE 3 - B EF,
2003, 2008), A ~¥—IZBIFBF T4+ 54 b
DB, L L NIRERE, R - #iE~ v
FUVEFIL (R —X - EFI)) (Conference
Participants, 1972) I[CEE L EHZ L T4 (X
1A).
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Ocean Ridge Crustal Accretion Models

A Bank

A i Mg,
S Do

£ 1350 mn;u:
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Ax ok by Dol 1985

Camnan Moo

M1 W -~ Y P VOB HY¥IE TV (after Dick et al., 2006).
(A) EFRva—=x-E5F), B) IBLEXya—X - EF)NV, (C) X Cannat E 7,

(D) & Hess € 7 V.

Fig. 1 Petrololgical models of oceanic crust and mantle (after Dick et al., 2006) .
(A) Penrose model, (B) modified Penrose model, (C) Cannat model, and (D) Hess model.

T DOREEWREFAN L AUE, BRI 20 i
BT — & B EEASH VI O MRS £ TV T
HY, EBEOHBMHEE IO TAYETHSH T &
o) D20H L, KAHLKDEHEL LIZBI1T %
TR S, Ry —2 - BFVPSHIH WL
OHOMWHEREE T VI RESNT VD (B2,
Dick et al., 2006, X 1 £),

IODP (Integrated Ocean Drilling Program :
[ BRI I ST ) UL, 1960 4ERICHEET &
o 72 E AR —IVENH (Bascon, 1961) ® &
ZIUHE, < ¥ MV E TET S EIREMRE = F
i L C\v % (Christie et al., 2006). Z Of%EEt
WClE, HRTHWDTEFRTE THEIL, ¥~ b
VB UHPCTFICANS Z L2 E—0HEL L
TWb,

KL TE, WRTFEDNS T 1) ¥ i
2BV T S/ MCS (Multi Channel Seis-
mic: VIV FF v v AOVIBERSE) KEWTE % A

W, BRI SDRERED L H ICHEENS
PERBR, WEOME-~ ¥ MVET O KSR
L oREERT, FhroifiE3ns TR ERKE
OME % #imT 5o FFIC MCS KAtk Lo €&
T SR OB & 2 B b2 8RS 5 720, B
WHEREZHCCTERTO PHEOEIETDH
5PmP L) A2 AREhxHEMT 5o TTH
VEERE LREETIE, BREETREET S
WM O RN 15Hz &35 &, Mk
D 1/4 W R F TSR HE T H AL T 57
AElX, ~130m & 7% 5,

II. EXEICEAYTIERE - 2AYHED
RAEXRETOERA

RIS i D MCS SUHE DGR & Wik v
Sab—Ya YORRELETSET, BT
BUE L TOEAMIENED S -E SN B K
GERE) otHE, ERHOMHEICHT 50T

77



RO R, KEE - BT o REHE - IRIrEmAE O
FED—i & AT %o

1) BROMEBEREDS BA-EHRE

1960 fEALA 5, HFRICTA AL RHEIE KD
s (/22— 0) OBLETFTTOP I EE
(Birch, 1960, 1961; Simmons, 1964a; Christensen
and Salisbury, 1979; Christensen, 1982; Salisbury,
2003) % S P A FEED P E (Simmons, 1964b) A*
WM ATb Nz TS OPERE,IS, N
Vb, Ta, ANE, 7792254 Melox
TA YT EORTPRBEITL /70T v 4 bR
MALAE (L=VFA F, NI N=Vx A
b, ¥FA M) OB T4 v 7 HDODFENEIZ
IR 2N H 5 ebhrolze LEL, &4
DHOPWR S WA ITEE, HE ED,
VR SR T B (B 2, duA - B9,
2005) .

PR Sk EEICH 2 B ET & 2205 (RERREE)

DREIL, 200 MPa (S~ 7Tkm) FREOHRS
DIEFIDHHIUEE U7 22U iéLFﬁT§%
LAHEE, EIMKEHEL NS b, AADIZ
ﬁmf%ékﬁﬁ%éﬁn,ﬁﬁﬁ~%@%hw
Rl o 7oA RN OIET T OWEME 2 B ISR
?é:&ﬁﬂ%ﬁ&éo%@ﬁ@mﬁﬁ%Wié

TR OFE T TR OREREIZZ

ikk%<&<,mﬁ@ CEE AR 5T LA
TE 5, 12126 5MOEA TIEIE RISV
WS OMER AL, HEIENTL200DH
% (Kono et al., 2004) .

T EARR AR (BIREE) <, #in
Holmk<e, Saazxiid 280 & 2ok
OFIRM ORI L ) BN ORI (B
HiaE SWEOIRE ) Zond (B 213, FhEIZ
7, 1968a, b; 1iiE, 2005; K, 2008) . Kk 854

DIl O EIR TR LR TN DH T 1 %<
EEﬁﬁ#Eﬁm CEHMTH D ERET D L,
BB S XTI CRERSERY © i
it/ @ﬁﬁ%%%%ﬁaﬁ(ﬁa,@a,ﬁﬁ
&) -KIERE GRECE, 7y 74 N, N
M-7=Y ¥y 7 REaE (S, £ 5,
F—FWERE)-(ER e M e, ik

-~ 74 v s aE (ARE, FTa, HBAn,
Ay ATU)-lBY T4y R (zruY v A
b, L=Y'IA4 L, "VIN=Tx AN, F5A4
N &) ONETHIE R EEDTINT 5 (B 213,
Salisbury et al., 2003). ¥ 7 4 v 7 GKHIE Vp =
~70km/s ZRTH, B 71 v 75T VD
>8.0km/s X" o KERBIROEIMIZEZ H
FMEAPORDBEEZLOR, TOVpIX
6.0km/s L FCTdH 5. HEZENBIN, 5EFER
o0 P WREEERE & HEY - A AL
kL, FZH)EWHRE+FTH - T T
4 ISR & “DALAE (L=VF4

b, NVYNR=Tx AN, FFA L) ohbHT
VMV L OBRPERMTH L EHEE SN S,
ZoORVEDLYORE (EXBREBOEL) &
AOMERZ T TIEDLR SRV,

Wik~ PVOBERE< T4 v 7 aLBY
T4y 7 EOBERETHEZITHL, BEEED
TR DIERCAL L 72 A D AETH D EDE
ZbdHY (Hess, 1962) —FBOIFFEE - <~ > b
VETFNVIZHY) AN Tw b (Dick et al.,
2006)o A B AEDIKIZE D ZEE L TR IS
%% MR AT L (B2 IE, BRI,
2003) HLFEPE A X ) HGBW R & RS & DX
MNAOD 7L T %o

2) ARFHEHE

FR—=V kT4 T4 M, R - R
TV MVHPBERICERLEMEEZZOSN, Lo
EDRAMREINTVWD, A=V - F T4 %5
A M2IE, kRO XH) BT B OIEE 6-Tkm @
WAL S A e, FRICH LT Y VRS
LEZEZONLEANEILEENS (Nicholas, 1989;
{57, 2003; E#IE2r, 2003)s A~ —V - F T 4
F T4 MIBWTIE, -~ PVEROE S
13 1m-1km LMD TEPRE WV GEH: - BIE,
2003)0 A~Y—V - F T4 F T A R -
<~ MVEEZTHR ESEIASY Y PVETO X
ICHEHAZBUNZ B L, OIS

(1) Ak (54 7R—=2R)

(2) BERRAK - FHWH 71

(8) BIkA7a (L—=Y—F#H7n)
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(4) TRBERE (V=54 L, ¥F4 1+, b
gz v 4N, TRV, Fua3IvAg
M)
B) NIV N—=T x4 b+ AT TONR, EAA
Wk, ¥+ A4 FXA
CHIEBEICHB Rz B =X - EF )V (Con-
ference Participants, 1972) DX 1A &P T2,
FY—=VIIBIFLEHID, TERERELHES
NDZBHOTH T, VT—F4 FRFF M+ %
FLdrli~v T4 v s aaAPEIRTTaEHAL
720, XYMV IPALAGOERG T A Y 7 AL
DAFENZZYLT0D (I v 7R - EFBBEE
FN)o XY MUBALARZIFEAE N VY
NW=T x4 N ThHrEHEEIN TS (i,
1995, 2003), COWMEKIZHEMNT LA ~— - F
T4 I M EETFINVE LR - <~ My
DA E TIVIZHEER O #%E 7V (Dick et al.,
2006, X 1A) 2 o L bR b,
it 4, DSDP (Deep Sea Drilling Program),
ODP (Ocean Drilling Program), # X U8 IODP
ZBWT~ ¥ MV E THEIT % AT A Fr T
RAONBEVPVEZIIEI L Twiv, L, <
Y PIVHAEERRKICER L TWw A A, o I
BV ETY Yy MVOMEEREEZ L2 XD %
WD AT E o b hiug, EREOME
LIRPATELITTH b, BVEA ~ FifilEED 2
TaAryFLy s AVEEZLENRTWLET FT ¥
7 14 A (Nicholas, 1989; #i:%F, 2003) T,
MENFEKMEDOP NI ) 10KD ¥ 1 7 H# 643 +
649 OEBMAT DO, HTa~rAbAE (L—
VIA L) NOERIEAGIBIZE S N (IRE
(T2, 2003) 2%, [ Lia oL LEEN 0 TD
TR ODP-Leg 118 #itif (Von Herzen et al.,
1991) 3 X ' Leg 176 iLifi (Natland et al., 2002)
3 L CHEEE 1,508 m T CHiE Il S A7z i il AL
735B I2BWVTIE, 7T 10K THROM o2k
VN THENPALARRBOEFIIIEL Lh o
72 (Dick et al., 1991, 1999), WL ara v 7
Ly ZALEZLNTWARBEDT F T v
FTA Iy Y7 TIE, FLyv URmirdktsEie
S 2 MVIEANERE T IS 5 L E R

517z (Collins and Detrick, 1998) %%, IODP ®
Exp. 304 & 305 i Dk, HHIFL U1309D Tidiff
BN 1,4155m OW S EFTHEAILTH 7 (b
07 b4 M) EhYERLIASAGRBIZIZE
$5%Z &1d%d o 72 (Blackman et al., 2006), /%
VARG WEOMBBRTY T 00) F v LI 5
Fibar7ary7Ly A (AFL)EY) EEZ
5N Tw% (Ohara et al., 2007), = DFHI Tl
WA S AGREDTNT 575, MBIz
ABAERERT LD % P B EERE L s
ZRT L9 % Vp/Vs 135 b7z h2 > 72 (Ohara et
al., 2007), D i, ZOWFRIZB W T
BRI X i & < &~ V2SR b L T
BWZ L ERRY o RITEHIIEH D 15°20'N
TRERICKREONPA DL AGDTERL T 5,
ODP @ Leg209 #i# T It 14°43'N-15°39’'N 12 B
WT 8 AT CIRIEEEI AT b, ATmE L=y
FTA DAL AGDTTRIE N7z (Kelemen et al.,
2004), TOHMMENT=DADLAGIRITEALE
LT &b R 2 S5 e 721012
HAET 5 (Dick et al., 2006) DI L, <
¥ MVIPE DRI R i OWEIC X o T3 v b
UHBHEICH 23N EZ 515 (Kele-
men et al., 2004) . WRKFE N (East Pacific
Rise) @ & HHLKHlIZUE V> Hess Deep T b i IS
WKHhALAEDNBERLTWS, IRLOHFICE
WC, MRICEBT20ALAGIEY Y MIL2SE
JEICHEI T2 L) X0, BRAEILLZPABA
GRZORTEERS P E (REIE) AEE T
DI TR EASERICEN 2 D TH B
EEZON, MEEHEIEHE 2 SHEERE < Y b
VOWEEZWLNITHIEIETE TRV,
3) KbE& Bl &AM

R LTI EDOERH X ERT HDOTH D
W%, B S b o TW A TR & FOF %/
9 5. FEMIZHIT S5 MCS A« H
W 72 3 5B #E 4% 13 DEKORP (Deutsches Konti-
nentales Reflexions Seismisches Programm),
COCORP (Consortium for Continental Reflec-
tion Profiling), BIRPS (British Institutions
Reflection Profiling Syndicate: BTIRSPS home
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page), LITHOPROBE & L CTirbhs: (BlziZ,
Barazangi and Brown, 1986; Matthews and
Smith, 1987). LITHOPROBE (% F ¥ ® )5k
MDD L LI~ v Vo2 KD B %
ThY, TNOHIOHERFWRERE LT, R
DL\ EW G LR, BT OZ T LR
EHEAEED B\ EART, MRS o4 7%
W EH~ Y PSR E 17z (Bezdan and Haja-
nal, 1996; Clowes et al., 1996) . AG-48 &\ il
BECIE~ ¥ MVINFIBICE T 2 R L 72 IOGE 25
3 5%, K4 2285 K4 DEKORP
(DEKORP home page) @ 1A-1C, 3 TIlI» %
0 WIWE 72 £ A G (TWT: Two Way Time ~
10sec) A SN, Lo L, EEBH&EMAN, T
M O KEHIEATIC & 0 BHEICEALT %,

HAIZBWWTIE, BER o 7V — 75552
IR - BRI L 22 1T-> CT& 72, Bk
HADKFHREOHEWRE (REGS0) I2HW\T
PmP? 25@Hl X 7z IR L 72 (8w 13 2,
2007), 5 XL, PmP IEH MR Tl
B BB B2 H 52 e0n, ®ILHAD
& B~ Y PVTIEAHEESHWE L, L
== »SRD SN HAARGE T O FE R
2DV TIEH RIZA (2008) 1C5ESH. HEIKFED
TTHIE - A AR BRI L > THKZ
PmP, SmS 28l sz, MEEFEOEHE, W
LB ITB WV TIE, PmP % SmS (& ZIFHEE > 40
km THHiIE & L CHIBEICBII S 15 (Hongui Ge,
E)o

I FEOREERE - KKRERRAEIC
Lo THES W RFEREOBE

1998 4E7* 5 2007 4 £ T, 104EMICH/=D H
AR T HER D KAGRIBO M KIRAT X & W7 & D
RAFRMHEZHWE LAZERNTa Y =7 b
25, MO MEY, BEISRHEEEICL D EE
ENTWE, THIZHEDE, BIRFOMIMAR, Bl
TEFMAATEIE AN AWM RIRAT A - 48 IR
(JOGMEC: Japan Oil, Gas and Metals Nation-
al Corporation) 1%, KKHEIZBIT % MG RS
DIRAEAG SR A ORORREFERA) 217-

TWbd, ZORKRERMADE, KEEZT A
> % o 7 MR I RS RAS (MCS Survey : Multi
Channel Seismic Survey) 23frb L7z (F 21X,
Higuchi et al., 2007). 7 — & BUSESE 1L 1998
2003 O M FENE S A, EH R IL 26,864 km
WK MRE 21X 2 12R$ . LU IC MCS #
HEOMUEZ R %, FEMAER T Higuchi et al.
(2007) I2FEOLNTWVWADTEI I NIz,
IHIZ 1 Bolt % 7213 I/0O VS-X Sleeve 7 # ~
(=7 7~ % & 3,500-8,204 in® (57.35-134.44
liter), =7 4 Y HE i~ 2,000 psi (~ 1.4 X
107Pa)) 29w HMN, Y3 v FOMEIZ50m T
Hoto MCS KL LTHOZ T v ERILME
WOAMERFRA L METH L, ToZHwenr2Id
£ ¥3,000-7,050m DN KO 74> « A MY —
< — (F % ¥ % VL 240-480 ch) 2SH WV H R
oo INOIFIHEO LA L LTI T55%R
®/, £, EAHEHLIA V) —<—RLITH
CORBEMETH B L VZ LD, RN
Wi AT AHMTH o722 THH ) ERIE
BHoOWiEICOVWToOBEIE 03wk
Vo FEDNIZT = Z I LTI, O BUEL
kg e (CMP) sk, m/MAHZE, Rk
IREELE, Fa v FR) 2 —3 g v, HEEMRT,
FIWVFUE, ) —< V=TT %+ (NMO),
Ia—bF f¥F—, TY¥—), CMPESL, K
M~47Lv—vav (FK), 425 -77U7
TN T ANE —, REAER) T (L
PP L Cidpl 213, Yilmaz (2001) % &%
W) £/, ZUHEEO) BEHICHEELZY
8,000 km IZ DWW TIFHE O A & /MM S 2
7o~ A4 7 L— a3 VILECH % PSDM (Prestack
Depth Migration) 2L#E % 47 i 1172, Higuchi et
al. (2007) T, ZORGFRLEE H W THRD O
PERT 7 =7 AoV Tlmma s s hTwn
%o Fiz, KAKECTHRSNIZZGHET— % % F
WEE L TN RSB OL SRR E T b=y
A % ikam L 728 (Miura et al., 2004; Tsuji et
al., 2007) H*& 5. Tsuji et al. (2007) 1T ARG

Tifenm L7z & W U/ANEEA fHE O KRR IEGER
O HE D00-1, D00-3, D00-C DD —H D
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2 1998-2003 4F 0 [ 12 JOGMEC (2 & ) K 7K ¥ 25 5 J 4% © HUA% S 7z MCS B4 6 i A
AL
(a) WA HE. (b) CEWE~/DEE NS 75 5 05/ 55 ~ /N4 5 A 8 0 o
S MU & AR AL . (¢) D98-A, D98-8 Il M AF I o i I M & WAL E . (d) D99-B
RN > 72 10 i o & 30 A

Fig.2 (a) Index map showing MCS survey lines collected by Japan Oil, Gas and Metals Na-
tional Corporation (JOGMEC). (b) Bathymetric map of Ogasawara Trough - Ogasawara
Plateau. Seismic lines D00-1, D00-3, D00-C, and D00-D in bold. (c) Bathymetric map of
Amami Sankaku Basin, Kyushu - Palau Ridge and Shikoku Basin. Seismic lines D98-A and
D98-8 in bold. (d) Bathymetric map of Daito ridge - south Daito Basin - Oki Daito Ridge —
Okidaito Cliff - west Philippine Basin - CBF-Rift. Seismic line D99-B is shown in bold. We
use topographic names based on the reference data set published in 1996 by the Japanese
Maritime Safety Agency.
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RSB L5 2 R0 H 5 HERRE, HuRN
OO b AbeTatik 342 L1255,
ARFSCC VX I 7 Mo g P SRR R 7 SO A L &
xR (BHD) B, TOTDIE-& ) L7
B R 2 WG e o Xilig s
2z, ZTOBFIAIE T 2RI Tk v
NS % A-Ref (A-Reflector @ KA A) & 5,
Z O ARef X4 BEEA CHE SE LR
(Acoustic basement) EIFATWS D DIZHIHT
505 R EEHETELTLL —HL 2w,
F72A-RefDTIZH B DHDONRZDYTRIKL 72
KIEDE D EBFHERTTH 7200 TR T & %
Vo, HEE 2 7 O L OV TIATI D DR E,
Fr— MNEEPRATZHMRES L v — MRBS DR
Jaad Lite v, F-RELZ 8T 272012,
T ?O%E X % BSS (Below Sea Surface), #i)E T
D X % BSF (Below Sea Floor) & L, A-Ref
& HESE B AR TH O SRTE 5 1) O Wik % ik O S &I
RZ LT 5,

S W L o0 BB T O M O BAT T D W T
BT h, x4 7L — 3 YIHHEICBIT S
BT O MY iE 2 o k% B ) g o Pk,
FRcHER B oL S & P Ic R & SIKAFE L,
AT V=Yg YERENIIIB W TR 2 55
BEANOERIZ BN THW-PRHE T 7 7 4
VOREEE (EMES) \TIKAET %0 ROKEREAER A
OB H R HIT A H AT 2> 53R S 7z
EREZ VT Wb, o, BBERiEE
% 5 A-Ref T4 1.6-3.5km/s, %L T A-Ref
P OHEEERMA 3.5-7.0km/s TH %, F 72
A-Ref R 72 E A F THOMERT S 20V HUIHIE,
BSF =~ 15 km fJ3f ¥ T 2.0-7.0 km/s THEE
FANBEI T % HEPHEE S NS, T D BSF =
(A-Ref-I5 ) ~ 15 km O X BB IH%EL %&
HIFERELRD, EREHELTIE~% 10%12
ETHES ) RICHBHOREEZ Tkm £ T 5
L, ARef 5 TO MR O JE X O R E *
0.7km BETHA 9,

PCHFHEFLERITT (R FHI T TET & 2 EE T ) % [0 3-
9 VIR L7ze WRRRTTET & SR BE T I 1 RS o0 W 2.
HIZRRENDH b, Spldb0m TEDTT H >~

BEF T TH D, KEHEEZT TR, BHRMET
DPPWHENS Y FVHEOHEZD S DEFE
THLE) DR TE Vv,

1) AKKRERBFAERFRBICASN 3 EFR

o NERIEBREIO MCS RS KE O
# (X 3-6)

INEEERE L O MCS JUFe ki3 Ak e S
WETHESNZT—7 D9 b, BFRELTK
REILTHY (7 H ViEE 8,2041in® (134.44
liter), =7 4 ~JE717 2,000 psi (~ 1.4 X 10" Pa))
A, ZRY AT L ELTEBET— 7 IS
(AP —<—£6000m, F v > HILE 240ch)
ENZHDTH 5,

FWITIC R S B T ORES 11-17 km @
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3 {ll# D00-1 » MCS K 47t é% (Sp1,001-Sp19,774).
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Fig. 3 Seismic line D00-1 (Sp1,001-Sp19,774) is oriented approximately perpendicular to the trench axis (27°N), crossing west Sitito Ridge — Sitito-Iwojima Ridge - Ogasawara
Trough - NW Izu-Bonin Trench - NW Pacific Basin. The location is shown in Fig. 2a and 2b. The total length of the seismic line is 938.70 km. S.P. = Shot Point, shot in-
terval = 50 m. Cross lines are labeled with a vertical line and a line name. Seismic line D00-C crosses at around 147°E at Sp4,900 and D00-D crosses at around 149°E at
Sp1,900. Black arrows show major reflections. For Fig. 3-9, (a) Uninterpreted seismic time section. (b) Interpreted seismic depth section. Vertical exaggeration (V.E.) is 12 x.
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Fig. 4 Seismic line D00-3 (Sp931-Sp17,667) is oriented approximately perpendicular to the trench axis (25°N), crossing Sitito-Iwojima Ridge - Ogasawara Trough - the junc-
tion of NW Izu-Bonin and Mariana Trenches - NW Pacific Basin. The location is shown in Fig. 2a and 2b. The length of the seismic line is 836.85 km. Seismic lines D00-C
and D00-D cross D00-3 at Sp4,800 and Sp2,200, respectively.
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Fig. 5 Seismic line D00-C (Sp1,001-Sp7,668) is oriented approximately parallel to the trench axis, crossing NW
Pacific Basin - Hanzawa Seamount - the south of Ogasawara Plateau. The location is shown in Fig. 2a and
2b. The length of the seismic line is 333.40 km. Seismic lines D00-1 and D00-3 cross D00-C at Sp2,600 and
Sp7,100, respectively.
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Seismic line D00-D (Sp1,001-Sp7,068) is oriented approximately parallel to the trench axis, crossing
Tyoyo Seamount (Sp6,000) - the eastern side of Katayama Seamount (Sp3,400) - Hotokenoza Sea-
mount (Sp2,300). The location is shown in Fig. 2a and 2b. The length of the seismic line is 303.4 km.
Seismic lines D00-1 and D00-3 cross D00-D at Sp6, 200 and Sp1,700, respectively.



B2 > THEH S 5 A-Ref & %O O HERE & A
MThHb, HEREOE X132 600m A5 3km &
ZAL T Bo AR O AL o 5B i 1L H L T,
A-Ref iz BSS =~ 6.5km THEE S, Miizd
L EICH2 o TELS B b, FilhEIiEE o
JEHEI O TIE BSS = 8km, &5\ X 9km D
RS\ $ 5 R IRIE O BUS TH AY A-Ref (1224
THEEZOND, EHICIELITOEOR I TD
A-Ref i3, Sp2,200 Tix BSS = 9km, 56
® Spl,001 TIEBSS =7km CTHhb EEz DN
%o ZHUZIEAT Y % Hl#E D00-C & [k fE]n %
NG

ARAFRIZ BT, HETRMOWEIL, FiliE
W UNEREAEDER) OJuil & il cH &
W87 5, RO ILH Sp4,200 75 Sp5,700 DI
T, RS < F Lkt L , A-Ref
OffEF e & HI2BSS = 12km 2° 5 13km ~&
WL Ao TR 72 b0 $RIE T M O HLk
DIE X~ 50km TH 5. Sph,700-Sp4,200 ]
T, (ZITEHIHERE T & 2R\ I TR
5O RS, Sp4,200 25 B L LER T 05T
AR TE RS (M6 DTMEDLR
FIOMHT) o Z ALl D00-C 12 B W CRiRHE
O R C B O FHEPEATZIRABEIC 2 B D &
BT 5 %%, I D00-C & LT A i s 7
DA T R T ASZEIRASHBC 7 A A8 3 1L
I 7 A RS E

F il 1 s )7 o 7 il Sp1,000 7 & Sp3,000
BITIE, WRIRIECHBE D X v BT 3R T &
Vv, LA L Spl,200 £ 3T 1258 & 1 HR1ME o b
W I ASHER T E, ZOWRE I D00-C T
MRTELERME—KT 5o

FLwb e, RUFICBWTHEEEREE, H
L LR DAL BV CHdRIE T D X v
FOFHE % S 2 A%, A ILifE Il 37 @ Sp4,200 fi ik
TAERIHERTE 2L b, FIEILER GO
T C L IRIE 2355 < HHeTE b Z L SO L 24
BN TERV, ZOFBIIARRBOVE S % W4T L
T#ELHH D00-C LiFHDLy A THb, Th
37— & PSR O LR B OB 72 7258, g1l
DB L B ORGE D BRAMETE RS,

JiE %2 A-Ref DHEIRAUFICIL L WA T L TH
(HLLALRLTYH) TEXRADSDOEIPRZ %
WA HDHZEERLI—BITH S,

D00-1, D00-3, D00-C, D00-D 2B\ T i3
ROIEE (A-Ref & ERMOM) 1ZIZIT—ETH
% (TWT =~ 2%, JE&=~6km),

2) RAKRERAERSHERICRSNZEAE:
AW - N FiEE~MEEREIO MCS
REMEOLFE (K 7-8)

F2icihenskHiz, Ul - 285 F il
23°30'N X D dbciddbdbvb-m s H I ok %
b oTWBHH, 23°30'N LUl ClEdbdb i~
HINEMDPED D, UM - 785 F il % R IC
i3~ 2 W8, 7 4 ) ¥ VD S W ERESR, /X
L ARG WA 220 TR ISR A X ) i
RO OFAPIREAD B o RIS TIEAKBGRILREH
ORI S N2l DIS-A, HlHE D9S-8 d 2 A
® MCS SRR D FRHTAE R A &, SO OB
IR %,

2-1) A - /NT FimsErER % E 5 BlEE D9IS-A

(Sp101-Sp17,201) (X 7)

Z OMHZILN (1833°E, 31°N) OF§ilE b 5 7-
DY ] 4 - B A 25 g LU - 2% o WS-SR
0 1L 5 3 = A 30 23— w6 g L ) — KR 4 R
- R AL 2 T, Mum (185°E,
24°N) ~E LI ~MEEFINICEL S ES
855.05 km OHFTH 5. Z ORI CTLI/NEEHE
BRBAORMBIIR, =7 H =D 4,000in®
(65.54 liter), A+ —<—F%3,000m (F+v >
AVEL 240 ch) L HE, ZiRE ITHEIIER RS
% (Higuchi et al., 2007). Sp9,000 fi 3 T i
D98-8 L KT %,

R AL D Sp2,000 & b AL o DY [ 4T
HeRE X 1-83km &JE < A-Ref OM™MIEHE L v,
TREO IR TE v BfESE i IL- 7
M - 235 S iEER (Sp3,300-Sp4,500) Tl A-Ref
OMMIZ12km H Y F-HEMETH S, TRMEDS
L & CSHA X BSS = 10-11km (255 b L
N WA TR\, Sp5,200-Sp5,500 D LM -
INT S EsE & SURTHEIL O BTt BSF = 1km £
WK FE L M Z 50 A-Ref 133 B IS



EUD BSF = 3-5km b b EE2 N5, E
RO KG L% 2 51 %R K4S 1E BSF = 9-
10km IZH Y ZH)Thbo

P Y DR 3B = A ¥ A IR 1 FR By 1
5THBN, WRHEOESIZ1-3km L L,
SURTIE LA T T AL Mg 1L 74 7~ Ta] v i <
b RFEZMUEL D Sp6,200 A & Sp7,500 i
i, Sp8,700-Sp9,000 (It D98-8 & &3 1)
f$3E, Sp9,700 fHETERENS DG EEZ 5
NBERH B 5N D, S DRI
IRMEASILER G K & WSk o Z L, S AU
BETH R HEAEJE £ 7213 A-Ref DRETE DR R 22 D
b 5T, HEETEREH SO KEHTEREICZ
LWHEDRHEIEERLI—HITHE, Thi
L EICARef D OHEEEREHDOIEEZMS &,
5 £ 1km & XRMEEZ b OBBBLQ/NERES
JFBORHRERETH 5,

Sp13,000 LLF O MM (BB X 235D 1
CHVOHEE) T, Mgl & oM oK &
EHCHEREIE 1-2km TH D, ERES LEE
TR RCHHI BRI T v,

2-2) MEER%EKY 58§ D9IS-8 (Sp101-

Sp13,112) (X 8)

Z O IE, 132°59°E, 26°50'N % Wdm, <
LT 139°04'E, 29°0'N % #ui& L, dLRHmE
A O B BRI I~ FE 38 S M- JuN - 8T o ifEsE-
Y ] g - 1 L U VAR % 1 T P - AR R A LA
T 5 M AE~65060km O FE KM TDH 5.
Sp2,900 U THIKE DIS-A &L R#ET L, T H
YRR, TTHVEN, AM)—<—K - Fyr v
AVEUE, W DIS-ALFHLTH A,

Sp101-Sp4,000 7 B B i 73~ A5 9 = £ il - U
- 23T F M ORIl &% D % TR
DFMRKIE D T vo A-Ref IXBEEEHEIL S LA - /€
T AR WA ISR R b, HREOE S
1 1-1.5 km CHERE B o SCGTH O BHEPE X R v,
BSF =~ 400 m \Z AR ASFRO SN 5o KT
b A-Ref & %725 DAL T H % HSERER O R
HHLBEZE T2V,

Sp2,200-Sp3,200, Sp3,500-Sp3,800 11 1L 12 €
RUEAHEE XN Do Sp2,900 £ 3 DI 52 € AR I I

Fizoh ez 3 208 DI8-ATHE LRI
BHOLND, TNEd LT ARef » HEEER
MEOIEZIE5km TH Y, WH DIS-AIZHS
NEHBOESLIZIZFRLTH S,

JUM - /%5 4 & B 2 Sp4,600 2 5 Ao
DY [ i 4 U, T O B L W IR 00 FE Hb LS KA
WZHERRM DS HERR L 7 IOAHH O 52 7R L TV %,
Heft g DR S X I8 T o s O F 0 D Sp4,700
TE3kmBEEOEEZZH->Twb, 725
11,000-Sp12,200 O V8 L &5 4 T,
JEOE S 1E 1-2km & L BEEICT2 > TEL
%5 TWh, Sp4,600 LLHT O E RHIAHY DGH
KgHE, FoLITEE T, et R RIS
Tl v,

D98-A, D98-8 T Hijik DIE S 13/NEJFIEH &
FkE, (22— TH5H (TWT =~28, E&=
~6km) %,

3) 7«1 UETEREIO MCS REMED

HE (X9)

H2lc@Aons L9, 74V VlZEEE
JEIZAEWT 2 PR R AR A LS & D TR
DOHRANEA D B 05, T 2 TIERKERBEF D
B2 % & L7l D99-B (Sp101-Sp25,601) @
MCS IR FEAT K 7> © BCG TH O BENE 2 3
X%, ZOMWHIZWHE 1,275.05 km 12 L S E
KM TH %, WO (184°E, 27°N) 1dk
KUHEGEIALE L, & 225 KB KA
IR PRSI R AR -1 7 1 V) ¥ Vil
DT IR %2 /T, CBF-Rift ##Wi L, &7
Uik 128°E, 17°N ICE b,

Sp3,200-Sp5,500 DR KA AL (KAHEAE O
MR BT, KRAGERE I 2> A-Ref @ 112
JHE 1km % 2 2 HFi B 2°H 5. Sp5,450 i
DSDP446 O iETdH %o MRS % B 2 Mk
FHFRE~VE 7 1V ¥ VT, EoRIZ
HEY VD ARef IIEMMN DD B Spl2,000
PRI R AR L, S e KT D B AT
» %o Spl7,000 5 Sp25,600 » CBF-Rift Tl
HEREFFEFFL TV L PEBORELILIZ
500 m-1km F2ETH %,

HEE AL, IR 20 ~ Dl K A T



a) D98-8
IE-JF_J] 1 EDJ.DD A 4@3{' L L 1 El‘:!].l:'IDI i A i Eq:ln 1 T | 109']0 1 il - 12';'&] i i 1 14qnu L L L1EWG L

L A 'l

<N BBE_EmbL M - 5T AL 7 L KA
iﬂﬁl_ﬁ s Cils] W

TE-HEH A -

(L1

: . el vl = - T
VE. = 12x
| | ] 1 1 1 | | | 1 1 I 1 1 1 1 | | | | ] | 1
[r " i F
of . 1] ign'y
i " F 4 % i [ %N, .-’II L!
Ly e d_-""'.__\_ A e L e B : | -"__-.- ""q.‘ s ¥ r_ | | 3 _—
g ; ; b?"f I""",q‘:“-‘-_-:-'- ] ¥ ﬂ-,' I;'.i'-. “E&h ; . E ﬁw
“ i J _ o
A A-Ref  ~50km =X :
i -""- = = - F : -
R ; ; r O i B R - ¥ - : 1
+3 P e B e “T ; S : ?
R - - . HEA " Moho . .- Moho = e
_"'L s 3 .1_ -'-"-_:I.- ._";-' S i, o : ; e - =y P : 3 "
7 J# D98-A ® MCS K 4Fatékx  (Spl01-Spl7,201).

db¥m (133°E, 31°N) O ®iE b T 70U [ i 2B 4% 55 = tu—Ju M - 25 o i 58— 30 1 v 11— 38 = 0 3 28 —0 i85 W06 30 1L VG 7 — K o3 S R -1 K BT - AN S i 1 & R
T, MU (185°E, 24°N)~NE 2 b bV ~ ¥ p H 7 A ICHE O % I 4R K 855.06 km O MI#E CTH 5. T OPWHMTR/NERBAMLOFTAEICINR, =7 7 V4D 4,000 in’

(65.54 liter), A b VU —<—43000m (Fv ~ H VE240ch) & FE, ZIRE HIHENIZR % S (Higuchi et al., 2007). Sp9,000 1 IF Tl # DI8-8 & %K # 7 5.
PR & M X 28, ¢ & S

Fig. 7 Seismic line D98-A (Sp101-Sp17,201) crosses Nankai Trough - Shikoku Basin -~ Komahashi #2 Seamount - Kyusyu-Palau Ridge -~ Chikuzen Seamount — Amami Sankaku
Basin - west of Kitatakaho Seamount - the eastern part of Daito Ridge - Minami Daito Ridge - Furo Seamount. The location is shown in Fig. 2a and 2c. The length of the

seismic line is 855.05 km. This seismic line crosses D98-8 at Sp9,000. The volume of the airgun array is smaller (4,000 in® (65.54 1)) and the streamer is shorter (3,000 m
and 240 ch) compared to the surveys for D00-1, D00-3, D00-C, and D00-D (Higuchi et al., 2007).
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Fig. 8 Seismic line D98-8 (Sp101-Sp13,112) crosses Kita Daito Ridge - Satsuma Seamount -~ Amami Sankaku basin - Kyusyu-Palau Ridge - Shikoku Bain - Nishi Sitito
Ridge. The location is shown in Fig. 2a and 2c. The length of the seismic line is 650.60 km. The volume of the airgun array is smaller (4,000 in® (65.54 1)) and the
streamer is shorter (3,000 m and 240 ch) compared to the surveys for D00-1, D00-3, D00-C, and D00-D (Higuchi et al., 2007).



B2+
e

8P 101 - 25601 [1275.05 km) 900 km VE. B 12

g

.

IT‘_IIIITIII

9 J# D99-B » MCS I 47 é% (Sp101-Sp25,601).
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Fig. 9 Seismic line D99-B (Sp101-Sp25,601) crosses Kita Daito Basin (134°E, 27°N), west Philippine Basin (128°E, 17°N)- Daito Ridge - Minami Daito Basin - Oki Daito Cliff
- CBF-Rift . The location is shown in Fig. 2a and 2d. The length of the seismic line is 1,275.05 km. The volume of the airgun array is smaller (4,000 in® (65.54 1)) and the
streamer is shorter (3,000 m and 240 ch) compared to the surveys for D00-1, D00-3, D00-C, and D00-D (Higuchi et al., 2007).
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Fig. 10

Model-A: A sharp crust-mantle boundary (Moho). The P-wave velocity (Vp) at the bottom of the crust is 7.0 km/s.

We set three different Vp velocities for the mantle: (a) 7.6, (b) 8.0, and (¢) 8.8 km/s, assuming serpen-
tinized peridotite or velocity anisotropy due to the preferred orientation of olivine crystals in the uppermost
mantle.

Model-B: Mixing model assuming mixing of gabbro and peridotite at the Moho transition layer. This velocity model

has a gradual increase from the bottom of the lower crust to the uppermost mantle. We set four different
thicknesses in the transition layer: (a) 0.5, (b) 1.0, (¢) 2.0, and (d) 5.0 km.

Model-C: A sharp Moho associated with transition layers in the uppermost mantle. This model has a sharp velocity

contrast at the boundary of lower crust (Vp = 7.0 km/s) and the uppermost mantle (Vp = 7.6 km/s) that
overlie a transition layer associated with a gradual increase to 8.2 km/s toward depth. We set four different
thicknesses in the transition layer: (a) 0.5, (b) 1.0, (¢) 2.0, and (d) 5.0 km.

Model-D: Hess's hypothesis. In this model, Vp gradually increases from the lower crust to the mantle, assuming

underplating of serpentine. The Vp at the upper boundary of lower crust increases from 6.8 km/s (z = 10
km) to 8.0 km/s (z = 21km).
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Fig. 11 Schematic view of seismic velocity anisot-
ropy due to the orientation of olivine crystal
in peridotite: (Upper) a-axis or c-axis of
olivine crystal aligns in the vertical direc-
tion; whereas, b-axis aligns in the horizon-
tal direction. (Lower) a-axis or c-axis aligns
in the horizontal direction; whereas, b-axis
aligns in the vertical direction. Vertical
reflectance of Vp at the Moho depends on
the vertical direction; whereas, refracted
P-wave mostly travels in the horizontal di-
rection. The propagating direction of P-wave
perpendicular to S-wave propagation affects
S-wave velocity anisotropy due to the vi-
brating direction.

L b~ v MOV O RN B 7 SRR B OB
Fidwv, Tl B (BX 2z = 10km) ®
HEE Vp = 6.8km/s & L, DIETHEILES)
WIS %, 8z = 105km T Vp = 7.0 km/s,
z=21km T80km/s £ %%, TDL EHEISH
] o A A it 0.40-0.04 km/s/km & Z1bd %,
21 km PLED < ¥ MVINOEEAFLILRT O E T

JVEEKE, 0.01 km/s/km & L7726

3) HiFE - v MIVEBEETILOEWVICED

At BB OYFE

B 12-16 1%, K10 I F2E T VEHNTH
CholrWEYIAL—Ya rORRETH D, L
Tz, HEFNTHESNEERLEO RS, H
W SRR A R ER A U TR I (o 7
ty Mfifix =— 6 ~+ 4.5km ) Ok E
e~ v b VBRI D & O SRR % kR B
(K12-15) F 7z, ILARRLE%E & LTk
TERRBRER L BEY I 2L —va v LDl
K16 1TR T, [X12-15 O AL sk oA dh I,
BEEAPLZIRETITOL 7y MElEx (km),
HEdx Y 2 > a v @EE Vg = 8km/s THiIE L
LEDOERTy (B) (Th=17-x/Vg, 27°L7T
3ER) 2ERKLTWA, K16 TE—ERA 50
THik T %,

31) A: HEFMIC O y—TEEFREETIV
IC&3dv3aL—>ar (M12)
X121, €7V A (K10A) (TH L CTHENEL
7Y I AL —Y g v oREETH L. M 12a-—¢
X, FRENE L~ Y PLVO#EER Vp = 7.6,
8.0 BLU'8.8km/s & iE LG DIILALEkIC
WIET 5. WTFROEFILTY, + 7%y M
x = 0km fFEIZBWT, Tr = 10.5 AR
5N 5 WEEIEERWED S OKEE (PmP) TH
%o T/, PEIOKT 0.4 ICHN L ERIE, L
RPN O RBESTR D S ORI TH D, DWW
B2 5 PmP OFNERH F TOMICIE, BEFE RN
FZ R S, PmP ORIEIE, ®EH~>Y b
WVOBENBIMNT 5L EDITKRELRDBIEDND
5. PmP ORIEE, LB X L, &
R A 5 O JREHRIRIE O 1/5-1/3 FEEEIZ 72 - 726
I, TEMEBROEORE Vp = 7.0km/s &
R~ Y FVOBEOENIKEWIZETRMT
DI BRPKREL B2 ThH b, HATWEN
DORMDSIE, FVErORREORNEIZE ST
I B~ v PV O MR PRI 2 B ASE 2
H5N5. ¥ Y OREHEOE A IEE JF IS
MWTWBBEO L) KE ZiRIE BEHEE T
VISR LT 2/58L) I2hbeFHEINE, L2



g i

@ > };

® ES - e 3 >

104~ | |

o !

I |

14 '

L ‘
== = qi_ %

e e
T —— T — B B

—= %__c:)_ﬁ—?, ——

PmP 3 é i
S T A A D
4 = |
i

L T ]
7 T T T T T T T T T
13 6 3 0 +3
(c) l ’ ' Offset distance A (km)
1}
1 lpmp £ 5 i é
e | ML = F o= 4
2104 o3 I | { T—
o |
"
" == = éi(;é’— ;ﬁ :é
L T [ T
T I — T

Offset distance A (km)

X 12 HMEFXHCYY—TLEREE2ATHETIV (M10A) 2, W EEE-EEZIROE A& Z2HE L
LRI, HROKOPHEE VpIZ7.0km/s & L, EH~ Y FVOHEEVpHEZENZEN(a)7.6, (b)
8.0, (c) 88km/s D MR WAL T A THT 5. Ml BRSO 04 7y FME#HE (km), #HEdixY
7 va v S8km/s THiIELZZER () 2K3. KW T PmPIZEREA» S ORKFHERZRT.

Fig. 12 Model-A: A sharp crust-mantle boundary (Moho). Synthetic waveforms assume that the P source (airgun)
and the receiver are both located 30 m below the sea surface. The horizontal axis is the offset distance from
the location of the explosive (km); whereas, the vertical axis is the reduced travel time (Tx) (sec) that is
compensated by a 8.0 km/s reduction. The Vp at the bottom of crust is 7.0 km/s. The velocity of uppermost
mantle changes from (a) 7.6, (b) 8.0,to (¢c) 8.8 km/s. PmP: P-wave reflected at the Moho.
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Fig. 13 Model-B: Mixing of gabbro and peridotite at the Moho transition layer. Synthetic waveforms assume that
the P-wave source and receiver are both located 30 m below the sea surface. The Vp at the bottom of lower
crust is 7.0 km/s, z = 13 km. The transition layer has four different thicknesses: (a) 0.5, (b) 1.0, (¢c) 2.0,
and (d) 5.0 km. Px;P and Px,P are reflected waves from the upper and lower boundaries of transition layer.
The travel time of Px,P delays as the thickness of transition layer increases. The amplitude of Px;P is small
relative to the first arrivals or other reflected arrivals.
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Fig. 14 Model-C: A sharp Moho associated with transition layers in the uppermost mantle. Synthetic waveforms as-
sume that the P-wave source and receiver are both located at the sea surface. The Vp at the bottom of lower
crust is 7.0 km/s, z = 13 km. The transition layer has four different thicknesses: (a) 0.5, (b) 1.0, (¢c) 2.0,
and (d) 5.0 km. Px;P and Px,P are reflected waves from the upper and lower boundaries of transition layer.
The travel time of Px,P is delayed as the thickness of the transition layer increases. The amplitude of Px,P
is very small relative to the first arrivals or other reflection arrivals.

33) C: MEFMICYvy—TEEFRE+RE
B> MVRICREBREEZEITDET
Mckdv3aL—var (K14)

EFIVC (M10C) DEHFEHEEY M 14 IR T,

ikt L3~ P VBERICB W T P E#EE Vp
H37.0 km/s 205 7.6 km/s ~ & ASHEERI N L,
ZOTHICHEDERBEHETHETIVTH b,
B 14a-d 1%, HEEREOESAR % 05, 1, 2
BLO5km & LA ICHYT 5, BRE,S

DWW 72 D1 12 (MF R ED o 33 PxiP)
T, EBEOESICEDLLTETNVAILBITS
e B~ v MVHEE Vp = 7.6 km/s TR L
7o — 2 (X 12a) O BREHEOER & RIEICIZIE
L o dze BEFUE T A 5 O R RTE O
ETN B BRI TIE 2 WA, ZOIRIEI
WOTPHEV, LoT, BERBOLAEL L VES
s o 1| I o <N e O s N B r - R AT
BRI B o



o
[0}
<2
0
?;10*
o
1
14
'_ % g
<§.—_f<— Cj.’__:é;._/— ;__‘—_ == =
e e e — e e
T T 1T T
7 1 T T 1 \ T 1 ‘ I
-6 -3 0 +3

Offset distance A (km)

15 Hess €7V (K 10D) # M\, i LREE-ELZROYE 2 ME L 25t HBEN. BE
FLERICIE, MBOMIEREETVA~CIZR O NS X9 BHE L HBEMHEZAD b kv,
Fig. 15 Model-D: Hess's hypothesis. Synthetic waveform assumes that the P-wave source and re-

ceiver are both located 30 m below the sea surface. The waveforms do not show any obvious
reflected arrivals that appear in other velocity models A to C.
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Waveform characteristics compared in seismic reflection and wide-angle reflection data. (a), (c), and (f)
show shot-gathers from Model-A (b), B (c), and D, assuming that the P-wave source and receiver are both
located at the sea surface. (b), (d), and (e) show OBS-gathers from Model-A (b), B (c), and D, assuming
that the P source is located at the sea surface and the receiver is located at the seafloor. Water-wave : P-wave
that propagates through the water column. Pg: refracted P-wave that propagates through the crust. Pn: re-
fracted P-wave that propagates through the mantle. Px;P and Px,P are reflection waves from the upper and
lower boundaries of transition layer at the boundary between the crust and uppermost mantle. later-Pg and
Pt: Pg propagating as later phase and refracted arrivals through the transition layer.
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