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SucryaMa, Y. (1989) Bend of the zonal structure of island arcs and oblique subduction as the
cause of the bending. Part 2—Bending structures of the outer zone of Southwent Japan
and the history of relative motion of the Philippine Sea Plate with respect to Southwest
Japan—. Bull. Geol. Surv. Japan, vol. 40 (10), p. 543-564.

Abstract: In the outer zone of the Southwest Japan Arc, there are some bends of the geological
structures parallel to the arc. The bending pattern and forming process of these bends are ex-
plained lucidly by the model presented in the preceding report (part 1). According to that
model, the sense of lateral component of oblique subduction at the time of bending is inferred
from asymmetrical features of the bending pattern.

The analysis of bending structures in the outer zone of Southwest Japan based upon the
model has revealed the sense of lateral component of oblique subduction and apparent direc-
tion of the relative motion of the Philippine Sea Plate with respect to Southwest Japan in the
times from 19 to 15 Ma (in Kyushu, Kii and ‘Shizuoka), from 6 to 4 Ma (in Kyushu and
Shizuoka), from 3 to 0.5 Ma (in Shizuoka) and since 0.5 Ma (in the whole area). From a con-
sideration of paleomagnetic data of Southwest Japan and the geologic history of the Shizuoka
area, the actual direction of the relative motion and its historical change are estimated.

The direction of the relative motion of the Philippine Sea Plate with respect to Southwest
Japan is considered to have changed from NNW to nearly west in the middle of the Pliocene
(3-4 Ma, upper part of the zone N19 of BLow, 1969), and from nearly west to WNW in the mid-
dle of the middle Pleistocene (0.4-0.5 Ma).

In addition, the Shizuoka area is considered to have been rotated counterclockwise by 45
or more degrees relative to the Kii area between the middle Miocene and 5 Ma. The
counterclockwise rotation of the Shizuoka area probably reflects ‘“the Bend of the South Fossa
Magna”.
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By, Boab UiciglEflicse i35 7 — AR X b,
KHINE LR IR T A 2> 590-125° £[E b i [EE
LTwsEIR). o0k BlEE X 3 EREY
P ERRET L, BEUXREBEOBRAEMAT L, Jb-
dedtBExmE L.

IO X5 iEEEE L ERERORBRBLRNS
BEBLH OE L, FERAPHELRE, SRR T
PSR LT, 45° (H) M EREL T3 Z &
BRBET 5.

Txw BT FOER

3l Uil B i3 % B AR o M RO 22 BRI
DWTIE, BEDLEZ S, RO 2OOBREFETH
5.

1 HAGOIKKCHCTERE B AR Lo st
LT, BEmRIEEAm~ERE LI (BT a).

2 BB CIEBAARSEOEERLE 74y =
7 F OBHBRCE > EEEEBEL DV EF->T5 (8
17K b).

1 DELHEIL - GE, BRbROBEIFHATE
5300, MR & BIHEILM-FRY¥ESHmRMOBES
RDECOWTIL, FIOMRERYE 2 5 LE I E L

5. IR LT, 20FBZRIMELCEER, B
VEREMIBROBEYE—0 7 r v A TH—CHBE T
B. f- T, RRFEFEKT B E IR O N A B
3, 7Ay =S FOBHBRERRLEbOLRDS
NI OVEYUTHBLELZLND.

7 A W= OB, ELNFIMT KT 5 EHH
BEpige s B, FEMERE (Fi - B0 L s
&, NI9TF#R) oI, BRI TW oL
FBINDHFRHE, 1984 ; £, 1986). RE->T, 20FLI
3o e, MENIKOEEEE, SRR
5 (15-5 Ma) © 5 A B Ulc b D L HE S h 5.

T4 VELHETL— POEXLEG HEROLEE

15-14 Ma DO VaFS B A& O A ElEE K 0115-5 Ma # b
DEMEELYEETLE, 74V VS V— FOFEEH
AN 35 EEOHRER /1A, FI5HARCRT
Lo EBEY Wb LIEEIRS. Tiobb, DAl
HAeh g it PR AP TR0 9E (19-15 Ma ) i b
FiE, 2) BEARFT IR b BEFTIH R ¥ < (6-4 Ma tH)
VEAARTE T, 3) STt SRR S R E S o E ©
(3-0.5 Mat®) (X FE-FEFEFE S5 1), 4) FEIEFrit o FREL
% (12030.5 Ma ) i BELFE A ¢ B2 bh b,

— 560 —




Bk 2 REEDREME 7V — F ORDILHRAR 25

(1) 15-14 Ma

wpo®

S\
R

o2
B

>
L

BI IR st

Kanto area

(#1LgE—)

(1) 15-14 Ma

(2) 15-5 Ma

45°(+) 0 EElER
45° (+) counterclockwise
rotation of the Shizuoka area

# [

clockwise

rotation of
77 the Kanto area

b

TR REEECHT 5 AR OMKMNEREGETS 2 20 EF A4 a: “#5", b: “BEEER". KKDR7 4y ¥ ~I/F0

A TR B AOEREORIAE Ulc & LIEBAEDE T 4.

Fig. 17 Two possible models for the counterclockwise rotation of the Shizuoka area with respect to the Kii Peninsula. a:

“translation model” b: ““superposed-rotation model”

5, ¥ & &

Pk, AR TR (B 1#) TR LB iliiEE o
BEFAESE, TR A AN O EMIEK O AR RO
BEEEYRITL, 7 v — EADEES DL B OT
EBZHTole. TOFERBRIZKRD LS5 EHZh
5.

1. BIREGE 13) CRR L BlgSE oM T 7 ric
#3< &, BERBEOIERTMEL b AEEMREC BT
BUBRBOBEThe v A%, ¥, BEHBEORMY
B B+ ORI (Wi o _REAln TR 2EETE
5. B, BEHEBECENT2ERVCRBEORE L
WAT LR SN BREMEECERY D, BREEOR
B EHEETE 5.

2. CZOHEETEREBANEOEMBECEE LR
8, D iiishgrit s E-—rR i aritt e (B, ks
EOEBHIR), 2) R iRt hE R RO
EEIE), 3) STt ArE- A E T i i (R R,

B O A E ST R B DA (FE S B AR 2300 o & Hus
R DEBARDOET v AR ERM EDS Vv —
PR EE) D18 (R ARRZE 45" ) KRB D1 - e,
3. 2R YEHRIENT - A ROBMH7 + v ¥
< 7 - OMBEBE KB LfRELD LT
o, BEEANRE 7 4V VS v — b L OMEES
FROEBLXHE Lic. TORKE, 7 v— rEENES
DFENL, iR (3-4 Ma, N194- E3THEME)
L LT, ThHUBIOICR - Ea» D, ThllE
OB > I L& EL bR S,

4. F 1, BEHIRI, 15-5Ma o b 5K, 2
FR BT LT (H)ERELCEELLRS.
DX EBBMIBOEREIL, Ty TOBE
HikERE DR E IR LT\ B ATREME A R .

B OB AR, IEBRBREIR THRTIMCEE S
BB - MR © 2. HEFREREOHIK
B OB 1) 5 50 0 1 THEK] i (Bf61-63F

— 561 —




REBET AL GEHOE F105)

) RO 2) Higiis (FBRI63EE) O R EO—RTH

5. ~

AT EDHICY b, REWERMEREROR
SEIBE L, BRSO BERIC O\ TR
fToCTHEVR., ¥, AROM XHEFXEHRE, ¢
CiERBFESROBBE ", ARTCHEEMLH%E
Bk, WEHHECERTHER O BHEEToWTHE
BFREL L, TOHBART SV THR LTHE
. B, RBEAREEEETOE H@HEROKE
EHB I, R BROFERTGE, 1989MS) %
ARBCBIATHE & BHFLEV . i, KExEEn
BHERRTOCCEEEHRTCIIEREHF LTE
fo.

Tk, ARMTHRE LCEMBED S b, BEBENOE
GOV, MERERO TIIE—EEMREL
DERARDOBEILA S L2 ANKE.

ZIZRELT, thb0lAa L BHOBREET
5.

X &

FKHEX - #ZIUE—(1989) gL 5 7HVOEKX
WERCH S ERThYEEEE. mE2,
vol. 42, p. 221-223.

Brow, W. H. (1969) Late Middle Eocene to Re-
cent planktonic foraminiferal biostrati-
graphy. Proc. First Intern. Conf. Plankt.
Microfossils, Geneva, 1967, p.199-421.

THE - ME 2H(1978) EREBHR IOBEANK
B - BIBHOBEEEILRIC X 548
F—»h 75 vl owTnEE— [BX
OFHERME | (WTBREHRBTIDEHI
#), p.73-92.

EEEFI - HARBE—EF(1986) FERUEMHIBOM
B, MBMEWEHE (5 H50 1 wEK
g), #EFART, 105p.

IR FE989MS) BEELMIROEMBSI. K
RFWFHEEELER L, 69p.

BA B(1962) MBI BT HRKREBEHO
BIE. LAEEMFETR, vol. 9, p. 13-69.

PRE  B(1986) BIMIBFE=RoEHBSR. H
H¥SFBERMAL(UY) HEES,
p. 168.

HavasHIDA, A. and ITo, Y. (1984) Paleoposition
of Southwest Japan at 16 Ma: Implication
from paleomagnetism of Miocene Ichishi

Group. Earth Planet. Sci. Lett., vol. 68, p.
335-342.
TARHET (1981) PFEHEARCIHEE7 + » 7
<~ 7 FRE=ZROMBEFN. HEHE, vol
87, p. 47-49.
IBARAKI, M. (1986)
foraminiferal biostratigraphy of the

Neogene  planktonic
Kakegawa area on the Pacific coast of cen-
tral Japan. Rep. Fac. Sci., Shizuoka Univ.,
vol. 20, p. 39-173.

(1989) Geologic ages of the Neogene
sequences of the South Fossa Magna bas-
ed on planktonic foraminifera. Rep. Fac.
Sci., Shizuoka Univ., vol. 23, p. 85-99.
and Tsucui, R. (1982) Planktonic

foraminifera from silt intercalations in the

Takakusayama alkali basalt complex of
the Ryuso Group, Shizuoka, Japan. Rep.
Fac. Sci., Shizuoka Univ., vol. 16, p. 117-
125.

FH—F1945) P8 [FRUET | EESoME
BE. ARHEFMRE, no. 4, p. 1-12.

Ingma, A., MatsumoTo, R. and WATANABE, Y.
(1981) Geology and siliceous deposits in
the Tertiary Setogawa Terrain of
Shizuoka, central Honshu. Jour. Fac. Sci.,
Univ. Tokyo, sec. II, vol. 20. p. 241-276.

ITo, M. and Masupa, F. (1986) Evolution of
clastic piles in an arc-arc collision zone:
late Cenozoic depositional history around
the Tanzawa Mountains, central Honshu,
Japan. Sedimentary Geology, vol. 49, p.
223-259.

FEREE1982) —EBBEOMILAIT>WT. KK
AL BT LHEIE (NOM), no. 9, p. 1-
10.

WE#— - NMEAIK(1988) HR ORI D 2
FVIF U L= A, REEHERESER
63 FEELX OB TRE, p. 30-31.

AFAE(1985) PHEEESOF=ZREKBRO=
BB OB ROHEREAE. HMEM, vol. 91,
p. 815-831.

AREFZHA(1958) 5540 1 ENIE ERAES]

RUREBAE. WEFER, 63p.

Bk - BNAS - BEFR - BH

— 562 —




B BT 5 HREEDEMR & 7 v — F ORDIERRAL F2EW  (BLKE—)

H - BILUBE=(1984) FEMROME. #
BB RRE (5 550 1 ENIE), #
BFE&R, 100p.

KEHEA - KERF(1976) FRHIMOME. #bK
WEREHRE (5 750 1 ERIE), BE
FRERT, 45p.

(1977) WBHIHOME. HUIR
HMEEHRE (5 F4 0 1 ENIE), WE
FRERT, 45p.

WP RS 2 2 — 7 (1975) A HHA
PoFEs. WEHEHR, no. 19, p. 143-
156.

MAKIYAMA, J. (1954) Syntectonic construction of
geosynclinal neptons. Mem. Coll. Sci.,
Univ. Kyoto, ser.B, vol. 21, p. 115-149.

HBILKAR(1961) #IMTHER. MEFLERT.

RHEEFE (1958) BEX/MSIEME=ROBIIHEK

. HEZHE, vol. 64, p. 325-345.

(1961) BEHNBFE=ROME. WEH,

vol. 67, p. 79-96.

(1984) FEHR 7 » » ¥~ 7/ F OB IS &

HEOMESE. HrufersE, vol. 23, p. 151~

154.

KEESR - ZILUfE— - FIIE—0987) #REEET
BEZCSRT 5 HE=RERBHROHE
NBHTHOKIUKERF. HFHAR, vol
38, p. 785-808.

MURATA, A. (1987a) Conical folds in the
Hitoyoshi Bending, south Kyushu, formed
by the clockwise rotation of the Southwest

Japan Arc. Jour. Geol. Soc. Japan, vol. 93, p.

91-105.

(1978b) Hokusatsu Bend and clockwise
rotation of the Southwest Japan Arc. Jour.
Fac. Sci., Univ. Tokyo, sec. II, vol. 21, p.
333-349.

HEFEHA98) EBLC\V5 EERFIE—FHE=R
FI b= AL T VU— AR GH—. BlEE,
vol. 55, p. 53-61.

BAOHE T#S | FEZAL987) HED
WHE 6 IEtHhs. SRR, 297p.

RIATTE - RIBIEA(1986) 20540 1 EFIEYE

EMEREOCREGHEE. $EHRERN, 3lp.

- RARET - B3 - LIBIEA(1987)

20550 1 2 EEBEDER RO RS

£, WHEHRAER, 32p.

PoweLL, C. McA., CoLg, J. P. and Cupany, T. J.
(1985) Megakinking in the Lachlan Fold
Belt, Australia. Jour. Struct. Geoll, vol. 7, p.
281-300.

BEHIEZ(1988) B4 YV A+ A b e — AEORRE
BTHEEEOBEHKR. WEH, vol. 94, p.
945-961.

WH BE(1985) FEEAMAEBRFOMWE LWHTH
NFEA Y AP A b - 2HOMEER.

vEYCTA [R5 VIR OBRET 7
F=2 A, BEMEWES - BREAEER
Y%, p. 95-116.

- BB &R 1981 BEIFEILMEG
DEFRELUVCFEEDORBF - BENR
E. JUKEBH (HE), vol. 14, p. 31-48.
FATEEE(1953) PaRE B AT O & ME

BIVZOMEOME, WRERHL O
. BAIKEMHH, vol. 2, no. 15, 46p.

4 IEE - BEEREHRE 7L — 7 (1986) FHEE
FEATALE, BENREOME. HIRE
2 vol. 40, p. 147-165.

fx 1E(1986) FAHR7 =y s EEREO(LAT V-t
ER. B FIHuEk, vol. 8, p. 598-601.

ZIURE—(1981) #HRAMIROMBEREREL—IF
w, SEGEEE L HIOMRER O
T—. BEWEMIESLE, no. 26, p. 71—
87.

(1985) HWEEXHNFRHMT 54

APAbBR—A, YVRUTA RSV

7" DR LT 7 b =27 R, BEWE

s - BEUERYIES, p. 49-60.

- RAFFX(1989) FEE A AT OB M

B s 7 v - ERMBEEEETT LW

BRELTO—F). MBFLIBIFERER

LEMETHE, p. 60.

- fE - TS - KEEF(1988)
FRTIES bR D HE . Mk B RS (5
TG o 1l wERKE), #EFER, 153 p.

- TINE—(1982)  #RRERAROME
gL ALKRBR. HEEAR, vol. 33, p.
293-320.

(1989) A LA+ 38
v % BT R ET AT IR P NFE) DT
BR. BEHEFRAEE, no. 34, p. 173~

— 563 —




WEREFRAR

188.
HBAEZ - FHEH - ALEABR - AXELE - HE
BEX - BAEE - YAHE - EEEL
FFPIERR(1979) NI OME. ik
HEREE (5550 1 HERE), #HE
FIELFT, 54p.
- ACINEETT HHE R 7 4 — 7 (1984)
HEERG+RRC BT A2HEROE
B, BRETIERA R FEHLETS
BPRER-SFE=ROEEREOEE] #
&, p. 62-66.

HLERE(1982) REEFEAEEROEHMBESK L 7 4 ~
a ¥ b7y 7HEMR KRBIL TR
55 (NOM), no. 9, p. 23-32.

FOHE - HREZ - B E - FEERAR(1980)
BHRMEGHHOME L coRE. M5+
WHOMEY L HEYF—FRRSEIERE
ELAERSIE—, p. 319-389.

AT #(1982) EREREIFLIIEomS B
HoORBR L. wEH, vol. 88, p. 1-18.

WAMETE S (1982) BASRBEAMEE W [ Lt vt
5 EERRKBRIERA—. HEH, vol. 88, p.
271-288.

VAETERR - JIFTEE - FEEH - AEAE - #FRE
B - AEMR - AXELEX - pEEES -
WARE - eAEZ - EEEX1979) T
EHROME. MM ENRBL (5 FH
o 1 HBEXE), WEFHEN, 65p.

FHSF - £ T - BRAB981) AMHHD
EEEE. [HEREBIEB ORI, no.
3, p. 87-98.

BEHZ - kE B - ZEE—BR(1985) FEEBEAO
[E#s & BAREBOHEE. B2, vol. 55, p.
47-52.

TsucHl, R. (1961) On the late Neogene sediments

(4% $103)

and molluscs in the Tokai region, with
notes on the geologic history of the Pacific
coast of Southwest Japan. Japan. Jour.
Geol. & Geogr., vol. 32, p. 437-456.

+ B—(1984) BAMBRALAOFEZR - ERO
BELXAT 7 b= A, BIURHFR,
vol. 23, p. 155-164.

Ume, H. (1962) Geology of the Sagara-
Kakegawa sedimentary basin in central
Japan. Sci. Rep. Tokyo Kyoiku Daigaku, ser.
C, no. 75, p. 123-188.

R —(1984) NiHuRomE. g EH R
E(5FHD | WENIR), HWEFHERT,
89p.

WATANABE, Y. and IijiMa, A. (1983) Miocene
Takakusayama seamount of the Setogawa
Terrain in Shizuoka, central Japan. Jour.
Fac. Sci., Univ. Tokyo, sec. II, vol. 20, p.
425-441.

HiFFE— (1986) WEES A RSV RIC B0 5 BRSO
B AHT A A5 b # (Megakink) & £ D7 7
b=y 7B HEM, vol. 92, p. 603
606.

YaNnal S. (1986) Megakink bands and Miocene
regional stress field in outer southwestern
Japan. Sci. Pap., Coll. Arts & Sci., Univ.
Tokyo, vol. 36, p. 55-79.

HHHEAR(1987a) =EEFFHRMEEROFEE

BHRLA. WFHARK, vol. 38, p. 473-

483.

(1987b) #HEILIRFE O PHHTEB 0

EHBF o FEEEIL A, BEME,

vol. 93, p. 761-772.

(%A+ : 198945 A 8 H ; 52F : 19894F 6 A23R)

— 564 —



