WEWE HHE FH1E 1-12—=2 2021410 H
General Geology, Vol. 5, No. 1, 1-12, October 2021

<7AT4T>

BAEEOILK & PHFEHEFAXNUFOE Mg RILEXKEE &%=
BEEDIFSEBETIL

B fug"

A plausible tectonic model linking the opening of the Sea of Japan with high-

Mg andesite magmatism in the Miocene Setouchi volcanic belt, SW Japan

Kazuo Kiminami "

2021 4£ 5 H 04 HZAS
2021 4F 6 H 22 HZ M

1) dLiRER AR A e v 5 —
Hokkaido Research Center of Geology,
HifgSE 0 753-0851 (TR 807-3
Address: 807-3, Kurokawa, Yamaguchi 753-0851, Japan

T Corresponding author: kimi@c-able.ne.jp
Keywords: Miocene, high-Mg andesite, Setouchi volcanic
belt, cold nose, forearc magmatism, opening of the Sea of

Japan

i U & I

Vi H AR O MR 7 1A12 B8 & 2 600 km #ifi 5 %
FrdE e Ny (Fig. 1) 1%, & Mg ZIIE DT
KEoOTons, mMgZIAOKKITE, Fy Mk
74V ENGT L — F DUAIAA L HAWEDILKDBE:
PR SNTw3 (HZ1F, Tatsumi and Maruyama,
1989; Shimoda et al., 1998; Kimura et al., 2005), &
Mg “Z 1115 O HIBRIL ARV RS HERT ) X v+ DB G- %2R
BLTWEIEDNG, Ay bPAR74VEVIRRAZ 7L L
B I AIA A ZHEREY OISR DHEE S uT v 5 (Bl 21,

®E

gt oW N LA X, & Mg Zils (HMA) CFf
Moo s, RO FIZ, HMA O REE
ELT, ROWMEMEZERL TV 1) B TD
KILIEE), 2) SMARE LA, 3) ME LD LE D
H,0. HMA &, BlfEo~<>v b2y Y (BT, 71y
V) OISR D FICALiE S 2. HAMWOHLRE T
2-3 my & LT HMA 23 L 7., HAB T CchEARL
77/ A7 27k, 2 —F — RIS TR B8
L, vy Pzl 7z, 7y 2 O,
— IR Lo~y PIVDBEET D, T2y POKmD
MEASn, WHCERORIEART v F 374 FHBaRL
TELDOHO DS ek, Ao vEaDn
EKAREFIRIREE DMK T U TSRl L 72, TEAAATR
HEREM b VAR L, WAREL 72~ P L EIRA LT, HMA
2 7 BRI L, AP EPUETT HMA 3y
BMOMEMETOMHLTVSIE, 74V EVIBAT 7D
V7 A —LDERLT0 S EHEEINS.

Shimoda et al., 1998), Tatsumi and Maruyama (1989)
% Kimura et al. (2005), JIIA& (2015) 1%, JE@H3HT
MDY P« 72y VB TH oI ERIRRL T
w5, 58 (2003) &, HEI DD HO ICEOGHEMAETT
L~y bVOTIBEBSER I o E LTS, ik,
JIA (2015) &, JEHE < 7 <23 TE B WERES - Kk
JEDRTINE TR IR LA LMK H D, & Mg &l
AR INIE LTV S,

DLk ogf Rz 5 &, & Mg LIPSOl
G LTI Ak S5 ¢ 1) Fis <o KRG E),
2) 2WAIE LR, 3) WE LD %D H,0,




A Ak

2021

Sea of Japan

Late Oli.

|:| Chichibu Belt /

'
g
':

(Kikukawa et al. 2018)

200 km

Late Oli.
(Taira et al., 1980)

@ Kimura, 1985
% . , 1985) &
A 0\\ L4
e . RS
ey, - 2
Tl o
|:| Sanbagawa Belt /
L 4

|:| Cenozoic Shimanto Belt /
|:| Cretaceous Shimanto Belt,

Middle Miocene Igneous Rocks

E] High-Mg andesite

- Felsic—intermediate complex (I-type)
El Felsic—intermediate complex (S-type)
El Mafic complex (MORB-type)

El Mafic complex (OIB-type)

Late Eoc.—Early Oli. ?
(Suzuki et al., 2020)

e
L4

Fig. 1. Map showing the occurrences of Middle Miocene igneous rocks in the Outer Zone and Setouchi area (compiled

from Tanaka, 1977; Momoi et al.,

1991; Geological Survey of Japan, 1992; Uto et al.,

1997 and Kimura et al.,

2005), as well as the geotectonic divisions of the Outer Zone. Ages of Shimanto accretionary complex intruded

by the Miocene mafic igneous rocks are also shown. MTL =

Philippine Sea Slab beneath Kyushu (Nagamune and Tashiro, 1989; Kakuta et al.,

R TIRIERDMER B2 S EICL 506, Tho%
e T MBI - 77 b= 7 ABELKL, @ MgZll
BWIROF T2 F I A ZRET 5,

714 VEVEBRASTOEREBRAXNLE
BfED PR H AN O E S 1%, 8 &2 35-30
km (Shiomi et al., 2006; Katsumata, 2010) T& 5.
ZOHEFEEF, 74V EVEAT T HHPRES 35-30 km ik
BIAATEETe Y bV s 22y DTS2 L E2RE
T3, 74VEVIERAT 7 LHOFEEER (Fig. 2) 13,
WAAT AT 7 DRI T %2 D ZVTHEL TR

Median Tectonic Line. T1 and T2=Tear faults in the
1991).

T, PUEILES 2 S AR B AL DO T TR 7 7h3v v b oL-
Ty Y MRS EERTRT, UL, PUED>S
FUHI T I 5 Tk AR 7 4 ) E ViR 7 71k, EY
LTED, MHEICIZITERT 2 MO Z S >y v
TA—LETVFT7A—LDEEDIRLD 5% % (Hirose
et al., 2008; Shiomi et al., 2008). Wizl v 7+ —
AL PR EPEE - RGO T, & X OFAED & R
WPEE, EILEALHEC IO T, WELR TV F 7 4 —
LI BAE - H O T IciEo 53 (Fig. 2).
Mg ZIlE 1L, 2 D% 3 IR SRR o N 23 A
T 225 FEEOVER BRI TR £ ©
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Fig. 2. Map showing iso-depth contours of
plate (Hirose et al., 2008; Huang et al.,
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High-Mg andesite

Contact zone between the Pacific and
Philippine Sea plates (after Hasegawa
et al., 2010)

Antiform and synform of
the Philippine Sea slab

tops of the Pacific plate and the Philippine Sea

2013; Hasegawa et al., 2010), and contact zone

between the Pacific and Philippine Sea plates (Hasegawa et al., 2010). Red lines and blue

lines denote iso-depth contours of tops of the Pacific plate and of the Philippine Sea plate,

respectively. Green line A-B indicates the location of vertical cross-section (Figure 4).

534 $ % (Fig. 1), < OEMgZIUEDTD7 4 ) E
VAT 7 EROEE L, 30-40 km TH %, Hltok
7aey brOTICHEAT7ETORESIE, FHT 108
km (Tatsumi, 1986) L < & 105 km (Syracuse and
Abers, 2006) TH b, Kkilizvuav r-27 7 Lo d
750 % D% X 1% 85-119 km Td % (Syracuse and
Abers, 2006). Mg ZIA—-A7 7 ERIOFES 1%, Bl
o KAl e U CRE IS v, 23k, %< onf
FREDERT 2 & 912, ZDOKBIGEEID T CITh i
Tl tHEIOND,

Mg 2, BEDO= Y bL - 7z PO
KIGHBD FIc B H IS LT 5, iz iz
T o & Ell £ TR Mg ZILE D3040 § % fl i1 5 v
1, 130 DD E Mg LI & 138 7% - 7o d R I
hotz LI N, mMgZIIEORKNEZEZ 5 L CH#
LRI 5725 9, WOREREEIE, 740 E iR
FITMWL Y74 —b%RTEZALTHD, ZOHNITH-
Ty b 72y UHPEIITERIRD L Tw 2 &

HEInsg, —78, 74 VEVEBAITOTVF 7 4 —
LlZ, PHEAE-FRBERRO T OROBEEZETH D, 20
ITIEE Mg 2B DA DR S, 7, B
WL DB AT 5 Mg Ll iE, BIHR T2 5
v 74 —LD LICMET 3.

74 VEVIBAT TVPERLT, MLy
CHFEMNTIR O WL 288531 Mg ZIbaE 033§ % &
Wo I HHEE, B Mg ZIEOEARICIE 7 2 Y E Y
WA T 7T CIEBLTED, ZOMEPTEIZRS
FCHEDREFLBIL TR OAREEZ RBT 5,

BEBOILKEYV ML - DTy IDEREL
WIBREOIEKICEA LT, =¥ bl - 71y OhE
Wb $ % & PRI N3, Kimura et al. (2005) 1%, #e
AOFREZEHEL ¢, HARGO ZHRIERI % 17-12
Ma & #t5%E L 7=, Hoshi et al. (2015) i3, g R o 57—
Zh 6, Vir HARDREHR D o[HliEs)s 17.5-15.8 Ma &
HeE L7, ZORi#iE, Sawada et al. (2013) 12 X 2 H
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Fig. 3. Schematic cross-sections along a SE-NW trend from the Miocene trench of SW Japan to the

Sea of Japan at the pre-opening stage (A) and syn-opening stage (B). Red dashed arrows are

streamlines in the mantle wedge. Purple lines denote expected isothermal lines. Not to scale.

EHUR O PR O EAY B X OIS T — & LRI
<& %. Shinjoe et al. (2018) 1%, PHE§HAS T O
KA O Y IV ay U-Pb F£RUICEDE, HAWED
JERDY16 Ma lZi3fé 732 & &bic, PHEDOFERE
IHEDMERIE T BT TR I o7 L5 L 7. HIRIE D
(2021) &, HAMEEIOHERE & HERE R OfENT D,
HAMO iK% 18—15 Ma & L7, KT,
H A o 32 2 JL R IR & VU RS H A D [aliis 2 Hoshi et
al. (2015) IZfEv> 17.5-15.8 Ma & ¥ %, Tatsumi et
al. (2001) 1%, #r7-7 K-Ar 4R & WD K-Ar £
o, | Mg Z2IE DS ca. 13.2 Ma o 5 IR I T )&
Itz L L7, Tatsumi (2006) Tl Z DfE% ca. 13.7
Ma &t LCTw3, ZOHEFEIZE & Mg ZIrEd HAREL
KT 2-3my BETHEH L 722 L 2RRT 2%,
Conder et al. (2002) % Kincaid and Hall (2003),
Hall et al. (2012), Magni (2019) 1%, FEEF L ICH
DE, WINBZDOIKICE->TERLAETR /A7 27
ey bb e 72y PO a—F—HICHE S TN
KBEIL, vV FL -y Yol EBERL T

5 EEHiT, Moo To~ Y FAPEATLHEIC
Mg L7y PVICEERZ NS 2 L2 L TWw 5
(Fig. 3A, B). Conder et a. (2002) i3, Z D 7% IZik
DKIEIEFDMEIE, DL BAERLT 2 E LT3,
Kincaid ef al. (2013) 12 X % 7 F 1 7'9Ei% Cooper et
al. (2010) 12X 2 b ¥ AMDE Ca R=F 4 + DHuERAL
FFZE S Tz X EF L T B, Tatsumi (2008) 13,
HAMEDIERICE > THREHA TOw Y bv - 72y Y
el U2 gtz i85 L <5, Hall et al. (2012)
1, Wil O A 2—4 my (298 (nominal arc) O
TOHEE 50-60 kmEB LR 7 7OHEEDO< Y LW
ROBEFICHE T2 L 2R L7 AR (1991) %
Shimoda et al. (1998) %, - WK ILHr D KB EBEHD
HBIRE oA ) P F V= v FVBAREGICEICHE
LT Atk 2 L Tw 5,

FINY Y ML OtEREt & ZF D5 E
2V MV Ty Y OWRENNGEICIE, 2 —F—7 00—
2> 58] b #fE & 7172 cold nose (b L < 13 forearc nose,
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cold wedge) & WHEIL B M7Kk= > P VDMEET % (Fig.
3A). Cold nose %, LARLB AT T LY FLeT Ty
YL ofia-IEkiAa oS (HS B X% 80 km: Wada
and Wang, 2009; Cooper et al., 1012) XD %\ %A
WMo Ly PR TH L. AR AT 7 LOHERY)
PRATThOMBENIZHOBECHLZ Y PV
Iy YDOPASLABRENMKT S LICX > TIEEEZTE
B9 % (Hyndman and Peacock, 2003; DeShon and
Schwartz, 2004; Riipke et al., 2004; Reynard, 2013;
Guillot, et al., 2015). van Keken et al. (2011) IZHE Z
i, A7 7 LHICRAATHERWE, <Y P LTy
CHHBT 2% 30 km FREOWE (ca. 250°C) 2>
57 vF T4 DEERIE ca. 6560-700°C (Wunder
and Schreyer, 1997; Harvey et al., 2014) ¥ T®H
KEEZA4EE DO H0 ZRHETE S, hAAL A
770x7uY v A MLbHTIK= > bV OIEECEGIC
FET 57259 (#2112, Bostock, 2013; Reynard,
2013). HEM D@1 S, a 2% A DRl kL
Tl 15-25 % (DeShin and Schwartz, 2004), JLik#
Ar — FOHIETIE 30 % f2)% (Ramachandran and
Hyndman, 2012), Ju M < & 20-30 % (Xia et al.,
2008), <V 77 Tlx 30-50 % (Tibi et al., 2008) 23
IESCEE L T EHEE I TWw5, F7-, Nagaya et
al. (2016) 1%, BRERIKOHATIN~ > LD 54 % LA 237
VFIITAL IS RBELTVS, L)U:O)kifo‘@ Hif
i~ > bV oERCAEAIX, THAHARGTT—RVICHD
6D, Ky bRAT T OWHIARGTIHIEECEL
7z cold nose Wk S F#ET 2 L ITw 3 (Hyndman
and Peacock, 2003; Reynard, 2013), ¥ 7z, Perrin
et al. (2018) Ik % 2D FIHET NI, R T 7T DILAA
APEDMEA I 7 2 & cold nose DI X D KEL &
D, ?Y Ty POVERENE 55 2 L ER
LTws, 75374 FEEbichkEnd HO zly
Iy 2HELHPYTH 5. WYL, 13 Hid % O
H,O Zlr¥ L 9 % (Bromiley and Pawley, 2003). Hij
M= P AVDPASAFE, B0 L ERERICH-
T, I Ty F A PR FERE LEPASAS
2, Bkl a2 FEE LA o AADRET
3 rHEEE T3 (Grove et al., 2012; Mookherjee
and Mainprice, 2014), #EZ %10 km 7>5 100 km 12
BEWTC, 7YFaAIA FRMRT 2 IE 650-700°C
(Wnder and Schreyer, 1997; Bromiley and Pawley,
2003), fkIEAH 3 ET 2 1349 800°C (Grove et
al., 2009) TH 3.

Hall et al. (2012) @ 2D GHHEE 7V GEHICERT %

EE 5

HIADW&H Z AL 10 cm/y) 12 X4uf, HiIEE o
KERgIc2 Y bV - vy POIREIRA LR TS, &
VT D E 50 km TlE IR O ILKBIRE 2 my 12
HENA LH L, REEED 1250°CIlci#ET 5. 2 LT,
ZOHW- D EIEMET LT, £, #iie >
FILDOEEE 50 km Tl REIREDE X Z 1300°Clc % %
EHBD o Tw 3, Wil ORI X > TR B
L7ca—F—=7u—="R2v bl 7y PUBicsiEs
22 Lick Y, MAKL 7 cold nose b HNELE 1, fkIEf
PTVFITTA FDTRLTE LD HO BRI N
PRI NG, 2Nk b %o T, cold nose 1N
%. Hall et al. (2012) 1%, Z#iC X > THIINE T KK
TEE (B2, <) T FINOR=F A b)) M B HHE
Mz L v s, MEEET O f G OREE L 7 =
BRI, PRt (ca. 15 Ma) @& RFEAR I
K9 2285 - ZHADERDNS CHEIN T2 (i
32, 1993 ; B&EIE 2, 1997 5 Ml IE2, 2005 5 T
137, 2006). Z Ok, cold nose #25< 3
WERCE DRI R 2 AIBEED S 5,

—J, Hirose (1997) i, &/KA v 7 v EDRBIE
(1GPa) 725, 1000°C & 1050°CTIZZILSEHL D X v
FEDC 523 1100°CTRREXRAMKICZRS Z L2
S22 L, KB v b Lo e ERRIRREIC B 1

LR CE Mg Z AR TEH 5 2 L 2IBR L 72,
PURS H A D Hgr i ic 817 2 i — il pa k1%, 400
km DL Edh o7 EHEE S NS A3, Hall et al. (2012) Dl
BTV BT il - SNEREEEE, 20k Dok
DAV, 2070, PN IOy PLyZy Y
1%, Hall et al. (2012) D JEED D L h KR TH - 72
AREMEDYE . Z 4T 7T00°CRL_EITnE & durud e
EBHROT7F T4 b, 800°CYL I AU ikIE D
SEL, HO 3%, 7, SH10km oy Ly
7 BB HERE Y b 600-700°C TUARL % BHIG T 5
(Nichols et al., 1994; Schmidt et al., 2004; Spandler
et al., 2007; Herman and Spandler, 2008). & Mg
ZNEDPR SN LR 7 4 YV EVHET L — F Oiff
WICEZT 2 HIADW A AEFEEE, 10 cm/y LT T
Hot-tHEE I NS DT (Maruyama and Seno, 1986;
Mahony et al., 2011; Zahirovic et al., 2014), il
EDOT X /) A7 = 7h cold nose IZ3E L, cold nose 23
%?ﬁﬂ:?é@&: F2my L Ez%ELLEA

WD L HOIWKELRE TR~ Y bV s
(ﬁﬁﬁb R A v b+ LIRA L TE Mg Z 1S DS
SN EEEIN TS (Shimoda et al., 1998; &,
2013114, 2015). ¥ 7 v EDE/KEMERHILE X,
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VESH 10 km ©E £ % 1000°C £ 21 Tw 3 (Green et
al., 2010), Hall et al. (2012) OtHEE 7, Sl
DPLRIZ X > THII= >~ F LDy 1000°C % Fe45 128 2
52 L2ARLTEY, Wl PV OETE#ANE 2 -
e rMEns (Fig. 3B). AARED (1991) &, &
Mg ZAIE DRI B S L 2o & s s i
DIREED, MERUH DO BAGEILIC B 1 2 EILE OB D
L% ZDlEF (Tatsumi et al., 1986) & 131337 3
EEREML TS, B

BRI S 2 TR, R (16—
14 Ma) OE MgZIERT 04+, XRAED S
S, WEWAKIDFICH S Twe s (U, 1963 ;
Shuto et al., 2013). Shuto et al. (2013) 1Z, HAWED
BRICE>TREA LAy FBAET X 2 A7 = 7 D30T
IUBICERE L, <> VAR VAR L CENE A R T
ZRINEBEZR L7 EfEE L 72, DL EIAAA
TV L =ML, BB TROREES L= okt
EZ6N5%, THXWEAKILFOIEKIC & > TH <
By b7V — N OWARIALDIEE LR EENZHE L T
lpol L B#RET S,

714VEVBRAZTOER

HiB L7k 9z, 74V EVIEAS TREFL, v
T7A—LETVF 74— L2BYKELTVE, 74)E
VHEA S 7D OB S 30-40 km (IS E T B UM
Bl 6 KVEAR 7 7 L oS E T 7 1) EViEA
7 7' D kEffi (de Sitter, 1956) 133 £ 25 % TdH 2 (Fig.
4), IN6DT YT A =L ETVF 74— LD HDE
Mg LB DA L HEICBE L T2 DT, 277D
EEIG X, Pl &b E Mg ZIEREIHE cE 20
2D, ZOEWHESIBEICELETHEOBEL T»
BVEHEESIN S, ZOHEMOZ MY E E Mg LIS D
T S BAEIC R EFTD7 4V EVHET L — + DIE
B S WGET 2 DD %

Ew®INZA (2010) 1%, HD & AIA TR A
TN 4V EVIEAT TOREPEML Tw22d

0 A

12, 74V EVIBAT 7HPAMARIT E D 2> THEHNIC
XN 2DT, EHEAANEMHELTE L2 geEx2 iR L
7o, TITRL) OO ZIRSR TS, BXZ50
Ma ICAERBEICHE L 727 4 Y E V7L — DS, 2
DEIFFIH D OWlEEE L a8 odb L, BIfEDALEIC
BoktT53FIVA4E, RiGOaveryy A%2ET
2% (Seno and Maruyama, 1984; Hall, 2002; Miller
et al., 2006; Zahirovic et al., 2014), L2 L, Z®
RO FEL OMEICBI L T, A —3L Tk,
Yamazaki ef al. (2010) i, 74V € iEltE» oo
Nl ditigs T — 2 1820 %, 50 Ma bl 7 1 Y v
Y7L — b EoREZ WS o7, 15 DRl IE K
DEHTHB:1) 74V EVHETL—FIE 50 Ma Ik
BABLICZE L, RER D oMiEz L a2 sdt kL 7,
2) 25 Ma ICI3BITEDOMED E Xk % 10° MICHE L 7,
3) 15 Ma DARRICIZIZ & A LN BE L Ty, Z
NS OIS 2L, 25 Ma 25 15 Ma ORI
LT 10° DIFEHRI D DlnlfiiZ L7z 2 &1k 5,
Mahony et al. (2011) 1%, 15 Ma BlfED 7 4+ ) B>
W7 L — b OBEHEELZRD X HICHES -7 1 15-10
Ma %% 8 cm/y, 10-5 Ma 237 cm/y, 5—-2 Ma 2% 5 cm/y,
2 Ma—BlfEDS 7 ecm/y, ILARAADITMZER LT,
WICIEZT 2057 & VAT T 20312 % &, TR
FOERILAIAAE L, 15 Ma 2 6 BIfE £ TIZH 750
km, SPATy O BEELRE B) 13 HUICH) 540 km 127 %,
L2L, 10-6 Ma IZii&IAADMEILL Tz 8§ 2 H,
fi# (Kamata and Kodama, 1994; Shinjo et al., 2000)
 12-4 Ma IZih & & HRBIEDIEF I NS 2o 72 (1em/
y) &9 % R (Kimura et al., 2005) 2% %. 10-
6 Ma [ZILAAARDMEIL L T & d 2 &, ERETD
LI AIA A XY 500 km, AT OBREEE) =X
K150 kmic% s, FESI 7405, 740K
ViEL — M, HEEH430 km (Zhao et al., 2012;
Huang et al., 2013) % L < 13#7410 km (Cao et al.,
2014) FTHAAATW S EHEESI NG, T DAL
AR, 10-6 Ma IZILAABMEEREL TWET 2

sea level B

Top of the Philippine Sea slab

40—

60—
80—
100—
120—
140—

160—

0 200 km
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Fig. 4. Depths of tops of the Philippine Sea slab and the Pacific slab between A and B shown in the Figure 2.
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FfRIc k> Tk D KCFHS NS,

—77, Takahashi and Saito (1999) 13, HWE2EMF —
8o 6 R - = A o i A RE H ARSI {92
ZHH L, ZOWEEIBEETHE IVBEL T
& L7, %7, Hoshi and Sano (2013) o g5 7 —
ZE, PE-FR = ViloEE HANOE %23 15 Ma b
BRI BEDH IR TIRE > 7 2 2R L T05, T
bbb, 74 VEVETL—F EMHARL DBIED L
5 ArEBIfRIE, 15 MalclZiZIEcEH2, 74 Y
E 7L — b OISR ) OB A 15 Ma
DA IZ IR IS /N E 2o 72 2 & 78T, Yamazaki et
al. (2010) 1%, LARIRAAL 74 VEVIHAT TORES %
380 km & fRE L, #EEEICHE L TH 3.5° DB E) & HL
Bbok, Z2LC IbMalllg» 7 4V VTS L —
F DAL LIRS W I E BRI T — 8 L
BN THLLELTE U EDEED, 15 MallfFD 7 4
VEVIET L — F OWAIAARICE T 5 FUgE, IORL
TWwiawhd, Takahashi and Saito (1999) % Yamazaki
(2010), Hoshi and Sano (2013) o #affh it 213,
TAA A &I PAT R BB R T 1, DR DS o
7otk D, EMgLINATERED 7 4 ) EVIGA S
7O RIE, RESBEHTLI LR, BfEIKESLET
REINTWEH Litkn,

74 VEVMRAT T DR EKRVER T 7 LD
B2 BIR L 72 D0 & > Tld 2 \vn2d, 25 Ma 5 15
Ma O L7z EIRET 5 &, IKEHRID OMlfis%z L
BOOILEL77 4V EVIEAT 7%, ZOFMHITAY
FEAT 7T 2 2 Lk s, KPFEZTL— M|,
JFuolcxf LT, 74V VL — ML, #ipo
TEHEEI N, ZOEEBT 4V EVIAT T EERS
TRAREREZ NS, 74 Y EVIR T 7 DR
AT T ~DOERIE, A7 TOMIME & BIZRA T 7T DWiH
e A MUEGI &R LTIREED D 5.

71 VEVEBRZTOER ENF ORI X REE
sbas o vttt KRG B, AR T -~ 54 s
D, 74V EVIERAT 7T DEEBZ DRI D > T
ZHHEMEDH 5 DT, mBEICS KL TE L. Kiminami
et al. (2017) 1%, #4450 OIB FHLEL O it K sk o hR
RELT, A7 7OMALZNICTIHRI TR/ AT =T
D LEFRZREL 72, T MORB #LEL 9 ittt Kok e
HF U RKCH 2 iTREMED S . 20 S O ERECA 1T,
PG DR S T O M IEICEAL Tw s, Z
o DEERE AR HAG T 2, ST, R, fE
B7e SR E 20 km DU o b (RHnik) 25 7%

EE 5

5. X DEGAIEICEA L 285 8REE 1, MR
LT wafRgtEasEme, Aottt 2 9 a1,
HWo -IVOSL—=71cXgc& % (Fig. 1), 21 ?
N7V — 7%, IEE 10 km CTHEE L IZIFES IS DA
9%, 2LT, I, IVTIXZoOminidssic MORB
* OIB MK D W $RE G5 T 5, BIEDO7 4 YV E Y
WEA T 7SR ICIZITER T 2 AOMRIC K > Te 7
AV MELTW S ET2MENRLEDH 5 (K- HR
1989 ; faHIZ 2>, 1991; fi)& - #H, 1992; Miyoshi
and Ishibashi, 2005; Nakajima and Hasegawa, 2007;
Shiomi and Park., 2008; Ishise et al., 2009; Obara ,
2011; Huang et al., 2013). & < icftEE (Miyoshi
and Ishibashi, 2005; Nakajima and Hasegawa, 2007;
Shiomi and Park., 2008; Ishise et al., 2009) ¥ kO
S EPUE D] (Obara, 2011) oWz, zhznl
ENDITNV—=TDRICH B, KHEED DX, #HExL
YT A—LETVF 7 A —LOERETD Lich T
%, £, VUEPESEO 11, KADOHLAAZR (PUE
D) LEADHAA JUHDT) L DFEHREBTT 4
VEVHEA T 7HRENTO D EIChiET 3,
—77, Rk 1R (1989) & fHIZA (1991) 13,
MO TFIcihaAts 7 4 V) E ViR 7 7 HL-F T
Mo (Fig. 1O T1 & T2) ickh)7may 7Ll T
W3 ERBEROEMAMAPSR LI, Z2LT, A7
7 DOWIHNE S ISR OHIBRIC £ TRA T EHEE
L7z, WiIET1 L T2 1%, 2020l & IV ottt
WRREHD A EEHLE S, AdL7cX)ic74 )Y
A7 7DEIE D7 b hllhtic T3 ol
0, 15 Ma DRI IZHREI AT 2 T OBE) b /NS 925
rEfEING, 29EZAS L, BiEDR T T oML R
T TETTE 2 REED D 208, R T 7 DL
DRESR & Z2 DHEH AN 2 E 2 S 5 ITHENT 2 03 H
2. R ClEA T 7OWHEICH> 7R/ A7 270k
L, Lorh-HmEziEEL <, Mo S ¥4 71t
C Oz IR L - REtE 2 2R S 5. MR N KL O
Mg ZIIA D S ¥ 4 7D H A - WEEA D
JRICBY G L 7 & ES & X N2 2 no KRGS % 555
L7-BRIE, DI TEZLRERA).

F &
HERDWIZERGT D S, HAMFOHLK & VHR HARDR;E
[ h oEliEiE, 17.5-15.8 Ma Il o7 &2 5 5,
SR EIZIFFEIED U 1E—FEE LT H AT D S
Z AT ) BRWEREEDIER I Lz, ZhUSkin T
(I EE) WK O E Mg LA 25 EE) L 7z



Hi

SHEDEERE AL, 74 ) EVilFR T 7 OETBICRE
T25RA7 7MW >TA 7 7 T oS, 20
HAZ k> TR IMEDIERL L, SMED S &4 7ML H A
PR SN, HABOIEKE EBICEA LT E /A
771, a—F—78B—ICFs5TvV LT ZyY
Uik D cold nose ICFEL (FEXTIZ3-4my 2% L
7 EHEESNB), cold nose Z @I hE L 72, 2D
7-®, cold nose ZHEH T 2K~ Fov (EECE) H°
IRL T DKREREL, <> P VO TEREZ 5| =
2 U7z, VRAIAATZHEREY) S [AIRF IS HRE L 72 L HEE S
N5, BRLL 72~ v PV EHEREY AV P ONEA L, cold
nose FIZE Mg ZIlIA~ 7 < DB S 7z,

HEE A OMHRRKICIZEEZ a Xy P 2wl
&, AMIIRIEICEE SN, L TE#T 5.

5| 3R

Bostock, M.G., 2013, The Moho in subduction zones.
Tectonophys., 609, 547-557.

Bromiley, C.D. and Pawley, A.R., 2003, The stability
of antigorite in the systems MgO-SiO,-H,O (MSH)
and MgO-Al,0,-Si0,-H,0 (MASH): The effects of
Al3+ substitution on high-pressure stability. Amer.
Mineral., 88, 99-108.

Cao, L., Wang, Z., Wu, S., Gao, X., 2014, A new model
of slab tear of the subducting Philippine Sea Plate
associated with Kyushu-Palau Ridge subduction.
Tectonophys., 636, 158-169.

THEBLT - MEIESE - R5F 4%, 2006, ZEULAERNT o 77
EEERINRICEAT 28~ 72y 7RIS, BIBERY
PO, 12, 1-9.

Conder, J.A., Wiens, D.A. and Morris, J., 2002, On the
decompression melting structure at volcanic arcs and
back-arc spreading centers. Geophys. Res. Lett., 29,
10.1029/2002GL015390.

Cooper, L.B., Plank, T., Arculus, R.D., Hauri, E.H., Hall,
P.S. and Parman, S.W., 2010, High-Ca boninites from
the active Tonga Arc. Jour. Geophys. Res., 115,
B10206, doi:10.1029/ 2009JB006367.

Cooper, L.B., Ruscitto, D.M., Plank, T., Wallance, P.J.,
Syracuse, E.M. and Manning., 2012, Global variations
in H,O/Ce: 1. Slab surface temperatures beneath
volcanic arcs. Geochem. Geophys. Geosystem., 13,
doi:10.1029/2011GC003902.

DeShon, H.R. and Schwartz, S.Y., 2004, Evidence for
serpentinization of the forearc mantle wedge along

the Nicoya Peninsula, Costa Rica. Geophys. Res.

Al 2021

Lett., 31, 1L.21611, doi:10.1029/2004GL021179.

de Sitter, L.U., 1956, Structural geology. McGraw-Hill,
New York, 552p.

Geological Survey of Japan, 1992, Geological Map of
Japan 1:1,000,000. Geol. Surv. Japan.

Green, D.H., Hibberson, W.O., Kovacs, 1. and Rosenthal,
A., 2010, Water and its influence on the lithosphere—
asthenosphere boundary. Nature, 467, doi:10.1038/
nature09369.

Grove, T.L., Till, C.B. and Krawczynski, M.I., 2012, The
role of H,O in subduction zone magmatism. Annu.
Rev. Earth Planet. Sci., 40, 413-439.

Grove, T.L., Till, C.B., Lev, E, Chatterjee, N. and Medard,
E., 2009, Kinematic variables and water transport
control the formation and location of arc volcanoes.
Nature, 459, 694-697.

Guillot, S., Schwartz, S., Reynard, B., Agard, P.
and Prigent, C., 2015, Tectonic significance of
serpentinites. Tectonophys., 646, 1-19.

Hall, R., 2002. Cenozoic geological and plate tectonic
evolution of SE Asia and the SW Pacific: computer-
based reconstructions, model and animations. Jour.
Asian Earth Sci., 20, 353-431.

Hall, P.S., Cooper, L.B. and Plank, T., 2012,
Thermochemical evolution of the sub-arc mantle
due to back-arc spreading. Jour. Geophys. Res., 117,
B02201, doi:10.1029/2011JB008507.

Harvey, J., Garrido, C.J., Savov, I., Agostini, S., Padron-
Navarta, J.A., Marchesi, C., Sanchez-Vizcaino, V.L.
and Gomez-Pugnaire, M.T., 2014, 11B-rich fluids in
subduction zones: The role of antigorite dehydration
in subducting slabs and boron isotope heterogeneity
in the mantle. Chem. Geol., 376, 20-30.

RaNl - i BE— - WHEA - 5oL - b el -
e i, 2010, HAFIE FO A S 7 D= RIukidE &
FEIGE), HboAERE, 119, 190-204.

Herman, J. and Spandler, C.J., 2008, Sediment melts at
sub-arc depths: an experimental study. Jour. Petrol.,
49, 717-740.

Hirose, K., 1997, Melting experiments on lherzolite KL.B-
1 under hydrous conditions and generation of high-
magnesian andesitic melts. Geology, 25, 42-44.

Hirose, F., Nakajima, J. and Hasegawa, A., 2008,
Three-dimensional seismic velocity structure
and configuration of the Philippine Sea slab in
southwestern Japan estimated by double-difference
tomography. Jour. Geophys. Res., 13, B09315,
doi:10.1029/2007JB005274.

Hoshi, H., Kato, D., Ando, Y. and Nakashima, K., 2015,



HASEDIER & P = UKL 8 MG 2 LIE KBRS & % BEE D) 5 it € 71 EE 5

Timing of clockwise rotation of Southwest Japan:
constraints from new middle Miocene paleomagnetic
results. Earth, Planets, Space, 67, doi: 10.1186/
s40623-015-0266-3.

Hoshi, H. and Sano, M. 2013, Paleomagnetic constraints
on Miocene rotation in the central Japan Arc. Island
Arce, 22, 197-213.

Huang, 7., Zhao, D., Hasegawa, A., Umino, N., Park, J.-H.
and Kang, [.-B., 2013, Aseismic deep subduction of
the Philippine Sea plate and slab window. Jour. Asian
Earth Sci., 75, 82-94.

Hyndman, R.D. and Peacock, S.M., 2003,
Serpentinization of the forearc mantle. Earth Planet.
Sci. Lett., 212, 417-432.

AFRE - HHEPE, 1992, JUNT7 4V EVIERA T 7D
TR & HIERTE S, MIER, %524, 45, 45-51,

Ishise, M., Koketsu, K., Miyake, H., 2009, Slab
segmentation revealed by anisotropic P-wave
tomography. Geophys. Res. Lett., 36, L0O8308,
doi:10.1029/2009G1.037749.

T BB %+ - Ml IE =2 - Cartwright, 1. - EfGE T, 1997,
DU [E Y BRSOV > 7 2 L R D2 R A AT SRR
HEHME, 103, 47-66,

AR - ST - EORTEEE, 1991, JuM - BRERDIAL IR
DOFERFEER, HIfE, *F 214, 44, 63-74,

Kamata, H. and Kodama, K., 1994, Tectonics of an arc-
arc junction: An example from Kyushu Island at the
junction of the Southwest Japan Arc and the Ryukyu
Arc. Tectonophys., 233, 69-81.

Katsumata, A., 2010, Depth of the Moho discontinuity
beneath the Japanese islands estimated by
traveltime analysis. Jour. Geophs. Res., 115,
doi:10.1029/2008JB005864.

JNA®E, 2015, =¥ b7y PHEOILERR, e
MEGE, 124, doi: 10.5026/jgeography.124.0000.

HNRSE - FHH A - BRI - AMIMEE, 2018, FYLE
VLS dUH, RRBJERN R oM, HETHE, 124,
313-329,

Kiminami, K., Imaoka, T., Ogura, K., Kawabata, H.,
Ishizuka, H. and Mori, Y., 2017, Tectonic implications
of Early Miocene OIB magmatism in a near-trench
setting: The Outer Zone of SW Japan and the
northernmost Ryukyu Islands. Jour. Asian Earth Sci.,
135, 291-302.

ARRRE, 1985, PUIERPEE D H = RHKE B L O ZIRE
DG E X OHEREHH. HEHE, 91, 815-831,

Kimura, J.-I., Stern, R.J. and Yoshida, T., 2005,
Reinitiation of subduction and magmatic responses

in SW Japan during Neogene time. Geol. Soc. Amer.

Bull., 117, 969-986.

Kincaid, C., Druken, K.A., Griffiths, R.W. and Stegman,
D.R., 2013, Bifurcation of the Yellowstone plume
driven by subduction-induced mantle flow. Nature
Geosci., 6, 395-399.

Kincaid, C. and Hall, P.S., 2003, Role of back
arc spreading in circulation and melting at
subduction zones. Jour. Geophys. Res., 108,
doi:10.1029/2001JB001174.

Magni, V., 2019, The effects of back-arc spreading on arc
magmatism. Earth Planet. Sci. Lett., 519, 141-151.
Mahony, S.H., Wallace, L.M., Miyoshi, M., Villamori,
P., Sparks, R.S.J. and Hasenaka, T., 2011, Volcano-
tectonic interactions during rapid plate-boundary
evolution in the Kyushu region, SW Japan. Geol. Soc.

Amer. Bull., doi: 10.1130/B30408.1.

Maruyama, S. and Seno, T., 1986, Orogeny and relative
plate motions: Example of the Japanese Islands,
Tectonophys., 127, 305-329.

Miller, M.S., Kennett, B.L.N. and Toy, V.G., 2006, Spatial
and temporal evolution of the subducting Pacific
plate structure along the western Pacific margin. Jour.
Geophys. Res., 111, doi:10.1029/2005JB003705.

Miyoshi, T. and Ishibashi, K., 2005, A tectonic
interpretation of NW-SE strike-slip faulting during
the 2004 off the Kii peninsula earthquakes, Japan:
Probable tear of the Philippine Sea plate. Earth,
Planet, Space, 57, 1115-1120.

BEJE 7 - BEEEEE - EARIE AR,
200,000, FEIZYREH,

Mookherjee, M. and Mainprice, D., 2014, Unusually

1991, ZIRELEX 1 -

large shear wave anisotropy for chlorite in subduction
zone settings. Geophys. Res. Lett., 41, 1506-1513.

R - HAGHE, 1989, W TICE T 2 AIE - =+
7= DGR, HEREE 208, 42, 13-19,

Nagaya, T., Walker, A.M., Wookey, J., Wallis, S.R., Ishii,
K. and Kendall, J.-M., 2016, Seismic evidence for
flow in the hydrated mantle wedge of the Ryukyu
subduction zone. Sci. Rep., 6, DOI: 10.1038/
srep29981.

Nakajima, J. and Hasegawa, A., 2007, Tomographic
evidence for the mantle upwelling beneath
southwestern Japan and its implications for arc
magmatism. Earth Planet. Sci. Lett., 254, 90-105.

g fd e AL - B {8, 2021, EilE 7 7 Ll
H A 0 MBI RIS & HERRATE R 7 7 b = 7 A, HEAE,
127, 165-188.

Nichols, G.T., Wyllie, P.J. and Stern, C.R., 1994,

Subduction zone melting of pelagic sediments



A Ak

constrained by melting experiments. Nature, 371,
785-788.

Obara, K., 2011, Characteristics and interactions between
non-volcanic tremor and related slow earthquakes in
the Nankai subduction zone, southwest Japan. Jour.
Geodynam., 52, 229-248.

Perrin, A., Goes, S., Prytulak, J., Rondenay, S. and
Davies, D.R., 2018, Mantle wedge temperatures and
their potential relation to volcanic arc location. Earth
Planet. Sci. Lett., 501, 67-77.

Ramachandran, K. and Hyndman, R.D., 2012, The fate
of fluids released from subducting slab in northern
Cascadia. Solid Earth, 3, 121-129.

Reynard, B., 2013, Serpentine in active subduction
zones. Lithos, 178, 171-185.

Ripke, L.H., Morgana, J.P., Hortb, M. and Connolly,
J.A.D., et al., 2004, Serpentine and the subduction
zone water cycle. Earth Planet. Sci. Lett., 223, 17-34.

MR IESE « TLEE0 T - AR AT - hHIFE, 2005, ZhE
VAISERIT 12 36 2 RL IS I OB & X OVBUKAH.
BIRRFBATRCE, 11, 19-26,

WHEIESE - ARIESE - @EETR - AL EEA - SR HOL,
1993, DY VEEB = 11 Z2 i 1 6 U 2 Rl o i oo A8
JRAE, MBS, 42, 279-296.

IRENESA - =AEh - SRS - & HEI - fREHEY - At
TOfE - R - - JopigksE, 2013, BRULHET R HE
HUZ BV 2 T o K-Ar 4R L iR SO 7, M ETE,
119, 267-284,

Schmidt, M.W., Vielzeuf, D. and Auzanneau, E., 2004,
Melting and dissolution of subducting crust at high
pressures: the key role of white mica. Earth Planet.
Sci. Lett., 228, 65-84.

Seno, T. and Maruyama, S., 1984, Paleogeographic
reconstructions and origin of the Philippine Sea.
Tectonophys., 102, 53-84.

Shimoda, G., Tatsumi, Y., Nohda, S., Ishizaka, K.,
and Jahn, B.M., 1998, Setouchi high-Mg andesites
revisited: Geochemical evidence for melting of
subducting sediments. Earth Planet. Sci. Lett., 160,
479-492.

Shinjo, R., Woodhead, J.D. and Hergt, J.M., 2000,
Geochemical variation within the northern Ryukyu
Arc: magma source compositions and geodynamic
implications. Contrib. Mineral. Petrol., 140, 263-282.

Shinjoe, H., Orihashi, Y. and Anma, R., 2018, U-Pb
ages of Miocene near-trench granitic rocks of the
Southwest Japan arc: implications for magmatism
related to hot subduction. Geol. Mag., doi.
org/10.1017/S0016756819000785.

10

2021

Shiomi, K., Matsubara, M., Ito, Y. and Obara, K., 2008,
Simple relationship between seismic activity along
Philippine Sea slab and geometry of oceanic Moho
beneath southwest Japan. Geophys. Jour. Internat.,
173, 1018-1029.

Shiomi, K., Obata, K. and Sato, H., 2006, Moho depth
variation beneath southwestern Japan revealed from
the velocity structure based on receiver function
inversion. Tectonophys., 420, 205-221.

Shiomi, K. and Park, J., 2008, Structural features of the
subducting slab beneath the Kii Peninsula, central
Japan: Seismic evidence of slab segmentation,
dehydration, and anisotropy. Jour. Geophys. Res.,
113, doi:10.1029/2007JB005535.

HARM— - REEG - KRl - AR, 1991, MF N
i VB RE MR Y K LE o R TR DR A K, 86,
459-472,

Shuto, K., Sato, M., Kawabata, H., Osanai, Y., Nakano,
N. and Yashima, R., 2013, Petrogenesis of Middle
Miocene primitive basalt, andesite and garnet-bearing
adakitic rhyodacite from the Ryozen Formation:
Implications for thetectono-magmatic evolution of the
NE Japan Arc. Jour. Petrol., 54, 2413-2454.

Spandler, C., Mavrogenes, J. and Hermann, J., 2007,
Experimental constraints on element mobility from
subducted sediments using high-P synthetic fluid/melt
inclusions. Chem. Geol., 239, 228-249.

BREZ - AR - BT, 2020, foOREEPL R
WO H RPN E D & F8 WL & hu e i gl
i, KBz E AL e, 7497, 95-102,

Syracuse, E.M. and Abers, G.A., 2006, Global

compilation of variations in slab depth beneath arc

volcanoes and implications. Geochem. Geophys.

Geosyst. 7, Q05017. http://dx.doi.org/10.1029/

2005GC001045.

HE - [RIEZ - B - R ER, 1980, &1t

PUTi T DM & Z DI . U QM A L)

5 — BRI BB SBcbsz  J Fl iU , 319-389.

Takahashi, M. and Saito, K., 1999, Miocene intra-arc

=

bending at an arc-arc collision zone, central Japan:
Reply, Island Arc, 8, 117-123.
FH A%, 1977, DU V4§ B R o a5 -+ R JERE, M
BT, 28, 461-476,
Tatsumi, Y., 1986, Formation of volcanic front in
subduction zones. Geophys. Res. Lett., 13, 717-720.
IFsE, 2003, 2l & REORME, HaiRy s,
213 p.
Tatsumi Y., 2006, High-Mg andesites in the Setouchi

==
Ezc
EAS

volcanic belt, Southwestern Japan: Analogy to



HAHEOAEK & R N KL O 8 MG ZELEE K BIET) & % B 1 2 38 € 70

Archean magmatism and continental crust formation?
Annu Rev Earth Planet Sci, 34, 467-499.

Tatsumi, Y., 2008, Making continental crust: The
sanukitoid connection. Chinese Sci. Bull., 53, 1620-
1633.

Tatsumi, Y., Hamilton, D. L. and Nesbitt, R. W., 1986,
Chemical characteristics of fluid phase released from
a subducted lithosphere and origin of arc magmas:
evidence from highpressure experiments and natural
rocks. Jour. Volcanol. Geotherm. Res., 29, 293-309.

Tatsumi, Y., Ishikawa, N., Anno, K., Ishizawa, K. and
Itaya, T., 2001, Tectonic setting of high-Mg andesite
magmatism in the SW Japan arc: K-Ar chronology of
the Setouchi volcanic belt. Geophys. Jour. Internat.,
144, 625-631.

Tatsumi, Y. and Maruyama, S., 1989, Boninite and bigh-
magnesian andesite: tectonics and petrogenesis. In
Crawford, A.J., ed., Boninite and Related Rocks.
Allen and Unwin, New York, pp. 50-71.

Tibi, R., Wiens, D.A. and Yuan, X., 2008, Seismic
evidence for widespread serpentinized forearc mantle
along the Mariana convergence margin. Geophys.
Res. Lett., 35, doi:10.1029/ 2008GL.034163.

FHWE = RO F— - SFH S A - B - BRIk,
1997, 20 /593D 1 MBI TREN S, MVETER AT,

van Keken, P.E., Hacker, B.R., Syracuse, E.M. and
Abers, G.A., 2011, Subduction factory: 4. Depth-
dependent flux of H,O from subducting slabs
worldwide. Jour. Geophys. Res., 116, B01401,
doi:10.1029/2010JB007922.

Wada, I. and Wang, K, 2009, Common depth of slab-
mantle decoupling: Reconciling diversity and
uniformity of subduction zones. Geochem. Geophys.
Geosyst., 10, doi:10.1029/2009GC002570.

Wunder, B. and Schreyer, W., 1997, Antigorite: High-
pressure stability in the system MgO-SiO,-H,O (MSH).
Lithos, 41, 213-227.

Xia, S., Zhao, D. and Qiu, X., 2008, Tomographic
evidence for the subducting oceanic crust and
forearc mantle serpentinization under Kyushu, Japan.
Tectonophys., 449, 85-96.

Yamazaki, T., Takahashi, M., Iryu, Y., Sato, T., Oda,
M., Takayanagi, H., Chiyonobu, S., Nishimura,
A., Nakazawa, T. and Ooka, T., 2010, Philippine
Sea Plate motion since the Eocene estimated from
paleomagnetism of seafloor drill cores and gravity
cores. Earth, Planets, Space, 62, 495-502.

JUEHE—, 1963, Fils k"2 OO H = AKILEED
L2ty (P, G5, 50, 135-141,

11

faHE 5

Zahirovic, S., Seton, M. and Miiller, R.D., 2014, The
Cretaceous and Cenozoic tectonic evolution of
Southeast Asia. Solid Earth, 5, 227-273.

Zhao, D., Yanada, T., Hasegawa, A., Umino, N. and Wei,
W., 2012, Imaging the subducting slabs and mantle
upwelling under the Japan Islands. Geophys. Jour.
Internat., 190, 816-828.



A Ak

Abstract

The Miocene Setouchi volcanic belt is characterized by the occurrences of High-Mg andesites
distributing on the north side of the Median Tectonic Line, excluding the western part of the Kii
Peninsula. Previous works demand the following key constraints for the genesis of high-Mg andesite
magmas: 1) magmatism beneath the forearc region, 2) abruptly increasing thermal condition, and 3)
unusually high concentration of H,O in the mantle. To find the plausible geotectonic model satisfying
these constraints has been required. Most high-Mg andesites are situated above the tip of the
present-day mantle wedge. The high-Mg andesites were erupted 2-3 my after the end of opening of
the Sea of Japan. Opening of a backarc basin is expected to lead to elevated geothermal gradient in a
mantle wedge. The opening of the Sea of Japan resulted in upwelling of hotter asthenospheric mantle.
It was entrained by slab-induced corner flow and carried toward the tip of the mantle wedge called
cold forearc nose. Cold forearc nose is generally made up of hydrated mantle (serpentinite). The
opening of the Sea of Japan is presumed to lead to a temperature increase of the cold forearc nose,
resulting in breakdown of hydrous minerals in the serpentinite such as chlorite and antigorite. This
induced partial melting of the forearc mantle at the vapor-saturated solidus. Sediment-derived melt
also contributed to formation of the high-Mg andesite magmas. Distribution of high-Mg andesite in the
western part of the Kii Peninsula exceptionally expands southward into the Cenozoic Shimanto Belt.
The Philippine Sea slab beneath the western part of the Kii Peninsula is folded into a NS-trending

synform, suggesting the mantle in this region extends southward.
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