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Abstract : The Setogawa Belt is an Early to Middle Miocene accretionary complex
situated at the easternmost part of the Akaishi Mountains in central Japan. The belt,
more than 100km long in the N-S direction and 2 to 20 km wide in the E-W direction,
is bordered by the Sasayama Tectonic Line (STL) on the west and the Itoigawa-
Shizuoka Tectonic Line (ISTL) on the east, respectively. The belt comprises three
subbelts (the Setogawa, Oigawa and Ryuso Subbelts from west to east), which are
separated by the Fujishiro and Jumaiyama Faults branching from the ISTL. The
Setogawa Subbelt is characterized by an east-verging imbricate structure. Four
thrust sheets consisting of the Paleogene basalt-limestone-chert sequence (BLC
sequence) and overlying clastic rocks of early Early Miocene age have been recog-
nized in the central and eastern parts of the subbelt. These thrust sheets are inferred
to have been offscraped or underplated at a shallow structural level because the
basalt and overlying chert suffered metamorphism of prehnite-pumpellyite facies and
zeolite facies, respectively, in the process of accretion. The BLC sequence of the
Umegashima Thrust Sheet in the northern Setogawa Subbelt has been dismembered
into numerous tectonic blocks. Map-scale mudstone wedges are intruded into several
large blocks, and contact surfaces between the blocks and muddy matrices are
severely sheared. These field evidence indicate that the dismembering of the BLC
sequence is ascribable to mudstone injection and shearing along the block-matrix
boundaries. Another two thrust sheets (the Odake and Takisawa Thrust Sheets),
which are composed mainly of green tuffaceous shale of early Early Miocene age,
occur in the western part of the Setogawa Subbelt along the STL. The green shales
suffered low-grade metamorphism of zeolite facies (lijima et «/., 1981), and the Odake
Thrust Sheet has been transformed northwards into a large-scale syncline. These
lines of evidence suggest that the two thrust sheets were formed by offscraping or
out-of-sequence thrusting.

Chemical characteristics and estimated Middle Eocene age of basalt of the BLC
sequence suggest that the basalt was extruded in connection with the formation of the
Paleo-Izu-Ogasawara Arc and openig of the Philippine Basin in Middle Eocene time.
Another within-plate tholeiitic basalt, which was erupted simultaneously with the
deposition of early Early Miocene shale, is distributed along the STL in the northern
Setogawa Subbelt. This kind of basalt is inferred to be a product of off-ridge

Keywords : Setogawa Belt, Oigawa Group, Ryuso Group,
Shimanto Superbelt, thrust sheet, imbricate structure, ac-
cretionary complex, offscraping, mudstone injection, in situ
I ER basalt, serpentinite protrusion
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volcanism along a transcurrent plate boundary (Proto-STL) during the opening of the
Shikoku Basin. Serpentinized peridotite originated from the upper mantle of the
Shikoku Basin (Arai, 1991) was also protruded along the transcurrent plate boundary.

The Setogawa Group is unconformably overlain by the late Early Miocene forearc
basin deposit (Mikasa Group). From the microfossil age of the two groups, it is
inferred that accretion and subsequent uplift of the Setogawa Group and the forma-
tion of the forearc basin occurred during a short duration between 20 Ma and 18 Ma.
These successive tectonic movements may be intimately related to the southward
migration of Southwest Japan due to the opening of the Japan Sea. About 17 to 15 m.
y. ago, serpentinite was again protruded along N-S-trending left-lateral en echelon
shear zones formed along the western margin of the Setogawa Subbelt. This N-S-
trending left-lateral shearing is ascribable to the collision of the Izu-Ogasawara Arc
with the eastern part of Southwest Japan.

The Oigawa Group is a syntectonic deposit which was accumulated on a slope to
trench bottom in front of the outer ridge composed of the accreted Setogawa Group.
Alkaline volcanic activities took place in the trench area and on the Philippine Sea
plate adjacent to the trench about 17 to 15 Ma, and the Takakusa-yama basalt and
the Ryuso volcanics consisting of rhyolite, dacite and alkali basalt were formed. The
Oigawa Group and the Ryuso volcanics were accreted by the activities of the
Jumaiyama Fault and ISTL to form the Oigawa and Ryuso Subbelts about 15 to 12
Ma. The final thrusting of the Setogawa accretionary complex over the Neogene
deposits of the South Fossa Magna occurred in the Pliocene or later.
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Fig. 1 Simplified geologic map of the Akaishi Mountains and South Fossa Magna. 1: Holocene
deposits, 2: Quaternary volcanic rocks, 3: Pleistocene strata, 4: Miocene and Pliocene
strata, 5: Miocene granitic rocks. I-STL denotes the Itoigawa-Shizuoka Tectonic Line.
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SHT 5. COAMIEMIASARICSHGT2EAD
HHEEEUT 5,

B — 2 2)0OWE R IR X IR EW S L B
BREBOVEEEER 2 XKLL, ArT0OBKBER
4000m 12T 5. KENIH LR 5B LS T
i3, $RICEE ICE TSR (RS ME) & B Ck
BRA—HSNRR) 0 2 BR-ICRET 5. BEOKRIEH
SHERL— RO T VF A P THY, HR—HED LD
HEDER (¥ F) #REMICED, $/2, ST
TITEBRE 21 .

(3) EIREpHI;

COMBORFIE, EARAMIEROZFEILRTTEZ
NEPBACEIRBELY— V7V ADBFLRELTH S
(Fig. 6), FRRFFEAEOBNABRIGITIZ, BE
WICRBE R/ RIRE—F v — MEFS/HL, h#
OB T 2 EERE L WERBPIEREAICES.

AL 5 0 Loc. 8 (Fig. 4b) T, BB OE LIz
IAREBOKBE I BEIN S mOF v— P —HE
BEDPHAHT 5, BEBOKBRABIZNcm DESHH Y,
TEIEIKWTF RPN T3R8 4, EE
BRBREBEFZ22BICAURREDE» 5% 5. BIKE
BaEo bfricid, EE#10cm D7 54 MERKE D
BEL, Fr—FRBELNS, Lo ERIZ LT
DERY — v 2OWE LELL, ARICELFR—M
BOTVFA bk 5,

34 EHLACHEER

ISR L ORI BRED» 513, Table 1 IR &
IIZ, BAbEEAHE 1-14 2 S REC LA 2 ER L 2,
FARERVF v — b 5id, OMREH OBACEE
R ORKRERRZRWT, BRRECEDLEE E
L% o7z, Hsm 11 ORKAEE, Podocyriis helenae
X Podocyrtis sp. cf. P. sinuosa 7 ¥ 2L, I3k
Bt E 2 o5 @210 - T, 1989), =7z,
Ibaraki (1984)i%, 11 D 2 km L FDRIKED &,
Subbotina pseudoeocaena 7t ¥ % & Blow (1969)7 P12

—P13 (PRARAFTHL) 15t 3 N 5 A L Rib G 2
HWEL T2,

BBAE T, FEHREFOBCEELAS 3 DESED
& Cyrtocapsella sp. cf. C. tetrapera #FE L, MIRADFE
M 12 DEE B & Cyrtocapsella cornuta % FEH L 72,
F72, REBEHOFMAE 14 0 H &3 Cyrtocapsella sp.
cf. C. tetrapera %c ¥ ZEMT 5. T 6 DMESALED
S, FUENRSIERE & KEE HRDORBE OFNRITETH
L 2 5N s, o3y, FMEIESEREOML
GEHME 2 DEEEEED & 1F Spirewma () sp.7kc ¥ %
FEL, MMNFREO RS 1 0 EE D S Spongurus
B L ok ifbR EEH LD, WP bERRER
ERiE - B3B LNz,

3.5 BEHERL JhIABT 2 EXRESSE

LRSI R ER & KEE EFRIT,
L0 = | AL 85 S 2 = a5 e = A PR |
—N20°E Fi~#r 5 8 S 100m-%% km, 1§ 5-100m
BEOHEWERELr L), TROERTES LT
ke UTETHIEo2 A EE R T (Fig. 4. FM)IE
TRE(Loc. 3 7% X)) RERIERI T, BESES &AM
DEE L OBMEAPBEENS, I LDMIBTIE, B
EHEERWRBICIVES L, WRBES 5 5-30cm
DEHE DBESE A IWHHI N T3, F/2, Loc.3 T
i3, BESES LEENERMBIRASICRET LR
V—  EERRE 2 Y - T\ 5 (Plate 1-a). 2o & eiEE
SEE L HA COBRMERIE, SEREEVEAERNRT
b L ERT. RIS 2 EERES 1, %
LW (IEREILR U V240 D, BEEDHEED
HEETH 555, BEIHOKRE—ORARMFEICIE, BEOR
ErERRFHLRE2HETE D085 HT 5. 2t
BERELTANYN=—Def bbTY), FFHL L
Tz —NIF4 RS,
Mﬁﬁgﬁﬁuﬁﬁﬁgﬁ¢®@ﬁ%tLf%#éﬁm
AT DAL Tz L L TEESEERoERIC, 2
WiTEDOE TIZE L L TRAERARKICHSHT S, b
BHENLWE, BEAHENLWE, A FVSAL M eEns
KLl 2OEREECEAABE» L5, BEAABRE
WCIERE, BILWE, XFZ VI Mo EnESRES
HoOBOITric, NRRE, GERES, 74940 5
WEL EDHEHR—SEREEOBIEENE., E7-,
AENEEITIIINLDERREDIEY, PALAR,
AERN, AT EDTFMRPEENE. KB - X
(1981)ic &k 3 &, BATIEAHIE & REFETEFICI3BEEE
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Table 1 List of radiolaria obtained from the Setogawa and Oigawa Groups. Microfossil localities
1 to 14 are located in the Setogawa Subbelt and locality 15 is in the Oigawa Subbelt. See
Figs. 4a and 4b for microfossil localities. Lithology; sh: shale, ch: chert, lm: limestone.

Microfossil Localities

1 23 45 6 7 8 91011 12 13 14 15
Lithology sh sh sh ch ch ch Im sh ch ch Im sh sh sh sh

Species
Actinomma (?) sp.
Actinommidae gen. et sp. indet. e o
Amphisphaera (?) sp.
Artophormis cf. gracilis Riedel
Calocyclas (7) sp.

Calocycletta (?) sp.
Carpocanistrum sp.
Carpocanopsis (7) sp.

Cyrtocapsella cornuta (Haeckel) |
C. sp. cf. C. tetrapera (Haeckel) ®
Dendrospyris sp.
D. () sp.
Didymocyrtis (?) sp. )
Dorcadospyris (?) sp.
Eucyrtidium sp.

Larcopyle (?) spp. ®
Liriospyris (?) sp.
Lithelius (?) spp. e o
Lychnocanoma sp.
Nassellaria gen. et sp. indet. ® ®
Periphaena (7) sp.

Podocyrtis helenae Nigrini

P. sp. cf. P. sinuosa (Ehrenberg)
P. (?) sp.

Sethocyrtis (?) sp.
Spireuma (?) sp. o e
Spongodiscus spp.
S. (7 spp. ®
Spongurus spp.
S. (D) spp. © © ©

Stichocorys (?) sp.
Stylatractus (?) spp. o o
Stylochlamidium (?) sp. e
Stylosphaera (?) spp. ®
Theoperidae gen. et sp. indet.
Thyrsocyrtis (?) sp.

BEICEST, PRV TARBEOPALARIRA L
BIWADERPEET 5, iz, ORAMECITBES
BAPERINTELRLEESINIAE—T 24
BT b (Takasawa and Kuroda, 1974). &A1& Kk
VEAABETOBY LOET 5 ESHE—SRELSHIT
HEFEHOEREREE-TBY, &kh, 725/
MA, BEA, R7z—vREMRELTWS,
MRImAE I 0PI, BEEEEZ LR

LBESE —ESGE A/ BRNCAmT 5, FEEE
WD a e RERECE, ER0BESRE —SREES
AEOH A00m Bl BIFETTAD I, Iits nlz&¢
Ha tBlaghve, Bhive, Nkek oz s
UERESGAET 5. /e, WATENFHEICE, BESE
—EHHBEEABEOWEMAICHAVE, FLYI4 L, IR
B EOBEEUERREVIHT 5.
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3.6 *DNEANEHE

R 5 0 BRIk i3, AN mBEE o 2
V- NEHEEZECTERNRE VSRV FET S, 20
BHRIIER - I7F(1992)ic & ) RMTERS L "HEh T
5. COEMIANGRERTERNRE» %), B
ABOEE HEMERERE2RITLTWS, BEHERE
FRICLVEATICBEERLERAVEL, BERBIIH
BEER RS> T 5 (FIR - 175, 1992), CHBEEDE
BHICAET 2 MAEFMEOESICIE, B3 1 mE
EOVABEBRMAEICEEING,

PRI R & AR 2 km ALH O R S ER TS,
BN WEBEIFFET 5. AEOEKRUHANIC TRk E X
UHREDEIRE LBKREEAPSH T 5755, WHEOHM
WIBETEL W, WWHIZEFER, ARNGRUHE
BRAED» L AN VE L BEEA ICECHAELGREN
BPLLGD, PRI NT WS, BREMELTTF
YA, BEA, R 72—V ENELTWS,

*72, LWILEFOFAR)NFERBICIE, BEERORE
HITIZIZPTIRBEAT S FL 54 POV IVRERDTEE
T35, Fvs4 MIkae LCHENER, SIFERUR
1B, BRA, PALARTRB)ZEA, TR E L
TWiRA, T2F/0A, R 72—, WERLE L
LTw3,

4. RFJIERH

RINBEHS, RENEREOTHOLEFERRE > 5
BAEIRR G ORI LGRS T, LR < 57
T 5. RIFNEF O VK E E5 2 B 3381 L
THREHRIOINA T 720, FEARNLALICIZSH L2,

4.1 # B # &

KIFNBEIISH L LCIRiTHELoEmZ b b, X
I3PE 70-90° RS 5. AL oOXRBIB T, ETF
HEDPTELEEDZ AR EMERL, FEARRICEMN
&) BB ramy 5 LHEESI NS, BORGE
P HLEFERICHITTCOMIRIZIE, BHLCHEENRS F
Vo4 OB ASERSIFAET 5 (Fig. 4b). DB
DR T LM ERL, FAOWEICOWTRFT -5
Alpndl, ETHESRTELMENDZ IR EMERL
72, TOLETHEEBRED S, HTBEARKIH > AL
F—REERICEN S ERPERET 2 LHEINS, KN
NSO E L ORREIT 2 0EFORE Y472 5 7RGk
¥hb, BERUBEOHBRICSHAT 2ARBRIeERE L

THEMZRL, —#ICPiEH 50- 100m RE N 1R
s 2R H 5.

4.2 BRRUAMEE

EROHEREE DRI EDC &, FEEHROKRII
BEERPITE, TN, DERERUCBEESEE,
QE&E, IWEEEHBI LS,

RPGETMNORERUVBERSER, BitEtoE
ABEOWRIZHAE L, BRI 150m D Ee#EI NS,
BERKKEEET2M—PRDT7 vy r—T v 54 b2
LY, BERFNBRODA L VKRETHS, COBWERE
BB L 2N EAR L OBRIIEBERIND 2 DRMERT
# 2, Naka (1988)i3WiENEBREMBL LT3, &
BiXNoWEEAER L AHEFEULTEY, 20H
EHR LN ENoOMBOWREES D 5,

HA ITEMBORIEN BRSO ZERE 5D, BPITD
BRI 800m I2ZT 5, HOR—TKRILMHETIE, kil
DWEEBE ORI HA L, kB ROEEK
BEBRUOEBEA—RIRBEEP L5, BORER®»S
BRICP T CORBIRIZBEER T PIT ARV — 8
B RET 5, REOEKEBIIES 5 cm X HHEW
LOPL 10m 2B EEENOINETHY, ES 20cm
UED DD TIRBAALREIBDOLNL I EHE N, T,
BEEEIKE 3—MEL L TWwa, FEEEDREIIER
(BR)i2EZ, B35 moaBEErEAPICHRET
5. EBECIINRE, TBRE, A4, KLUE
Y OMBEINDS, 7, HEEREHORENXR
(BRI, BERFIBRCHERT 2HNE, TRER
CRIRED? L B5EESH200m DTy 2 BEEPICE

N5, AWMOKBIIRITIE, T L TRV — MER

PRETLBREEY L% B, T THOBRKETE
EFBDHE BRERVBROGERE L EE &k,

LR OBE EEER IZEBOEFANE L ALF oK
B ORI LFB D R EHRE Vv ica 7 L, 300m Ll E
NEEZY D, ARTOWEEIEKEaZET LV v 7 H
DLDHEL, BAUBEFRET 5.

43 EHERCHESER

HRIETE 5 DAL RE Hitthax 15 TRILL 2 EEA» 5,
Avrtophormis cf. gracilis, Lychnocanoma sp.’s ¥ 2 &
B LA REE S B Y L72(Table 1), Sanfilippo et al.
(1985)ic & % &, Artophormis gracilis | Wi %7 o
Theocorys tubervosa # 7 L R FH WP »
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Lychnocanoma elongata %\ ZER»B G, Fiz,
Lychnocanoma sp. & L7123 DI Lychnocanoma elon-
gata IS B, Lt T, MR IS AHENEE DR
I3, BRI e HEINS.

448 A &

FERIROKRFFNRERC L, BORERE» SAERAR
MHEICETHFL T4 POBAEEIFET S, 08
i, FHEARILH THEIRICHET 5 2 DDEED Hi%
BRI B, LADEEIZ NIOW Fa~fiiEL, £33
#14.5km, BERAHEICE T BIE13200-300m TH 5.
Bl EERIZIZIFEL WY, $H35kmHES 20,
S AT Tl 400m LI EDWEY B 555, AEARDOET
S¥CH %Y, IBRSOm X B, I oiEd, K
FiIc & S H 300m DARLTEE L, BITMREL A K
FHALTE, 2B ORR, AIREL Y iy
my b,

INLDEEEBERT L V74 FIEKREEEL
HEZ LD TRABRTES 2 mmBEORELIBE
ENb, MBI TCEA T4 T4 w7 A —TF5=a
7 —HfEE R THERA, LREL R LR AR A
L1, ANADZERBARCESRI SNTWS, &
DIFPITR 7 = — v, S, TIRXEEH, ZKEW
ELTHRAG, SEIA, HBAPELTWS, F7,
HEOKRELBETIE, BER, REE-MEBORE,
A 7urT7 4y 7MEERTAREFRAE ST
SR, TNLEDF VS A M, BAEE T 53%HI
%D SI0, 2E& A, Z0iFH» TIO, # 1.8-2.0%, <&
(FeO #3) # 11%Ri%k, T/ 7% 1) #4Na,0+K.0)%
5.2-55%RREETL. ZDED, ARERAEFIZIZA 74
T4y 7B ERTRERLT S VERELREARD S
BBTNAYRFLIL by — MREERPIHET 5.

INLDFVIA PRUTAS) FvI 4 ME, EHE,
ALZERAR, BREFENEHOTA A P RmE 2
CRVIA MHEBDT 5, CoFEER, mRrEEn
FE2IOILEZRBLTED, AFTIRRHIIBEIC
BATAFVIA MAZEMKLEICED S,

5 BN B &

HIVBEL, RN EELNORESR % %3 HHolb
HDTERE 22 & 8 D F RN —H NG
SAY 5. BINEFOFERE EY 5 -HLETE 331
B OERE TREFINA T 5720, FENlodbzRLAL
DI IIHA L, 72720, FEARN BRI R HR

Bwicid, B v 2 L9, BETERHDOILFERD R
ﬁﬁbékMﬁﬁ¢ﬁﬁE%ﬁTéhﬁzM%%%@%
VBRI R LUHRBE» 5% Y, RER LY EoHis
ICIBEEFNFER? L ERT 57454 P2 mT 5
(Fig. 4b), Zoi3h, L2EVZINEEE L EENERE
BAERUFLVIA FafE).

510 % T # &

WACE & 74 4 oS EER R, REERES £ ILE
—WRICEN &, L3510 D & AL
DHEFMHE L VETRBELTRNE LS. FRAREHOE
NS5 (AT R IE, BERE C a8 BEBR
AEAEFICHRIE T 2. COBESRBERE L T4 04
F DORESR L AT AT ICIEE—E RS mE & A,
FTEIC 40-60°HA S 5. T, BEMET oS L¥EIRE
DRACEE D &, FRT7 () 2RI BT 5
CHEENSL, INLDI LR b, REBEMENEINE
FIIIEE—mAGER, AEESOBELZ b5, T4 T4
MITRBUE D LALICE S, 5 S WIS LB,

FREARLACDOHIR T, BPESBEEDRL D DL\
728, WEBREORMIIH S, TR WY, EASKRIIHE
LFHmichET 2.

52 % A B ¥

1) #F #® B

WHAI7)D R RARINAS ICHEY L, B8 8K
BLEDKBED %5, wAGBLT W LERBEFOZIK
BEaE2L, KSR ZEEIRE) o R ICIiZART
BER L DORFNVEEL D00 D L, BENDEZIIERE
2-3mmBEOHNEA LE 2 mmBENRER L, HL
DERDERTHY), VENDBER L EBANAOHS
BET, AEEIMNLESE, RRBRUTI AP 6%,
BER, M, 7354 FEED. KA ITRER
TAVA FoBELAE, FRA, BER, LEANGL
EDGMRIr b7 b, RGN E LTRIER, SE9 A,
FHA, N R EFELTWS, REGE 28K
WE T68-T6%D SI0, L TIURBE DT VI Y KA
Na,0+K,0)2 &1,

% B, FARN LG REISV(Fig. 4a D Loc. 1 £ %
DEH) i3, EEHS00m, EHK10michbiz-T, R
P S N7 IRRR B DTRE P FH/T 5.  OWHRBCE I
EROBEMBEEOTERCE B, 7SR —F/HEL
Twb, FAOELNIBEICIIREE & EnT, /v
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NRY=HHELTWEWI Er s, ZORBGEIZENE
BOILFIERDFREIES B,

@) 744t

WHNDEELHEY —SHEE, - T
1990)» 74 ¥4 MicAHE L, RE1-SmmBEOFE
AR RIET WAL S IHRIREDBEEP 6% 5.
HTFCTEMARA L EBEAOHLTRD LN, FHERAK
RIZLIELITRALTBARSEES, £/, AEEH
FXT 4 v 7 —BRARMBE RTRIER & MBORK,
@R, ToXFA L, TRANALZEPLRE. TR
i UCIRIRR < A - SR EPELTWE, 7
A A MIERIBE T 61-68% D Si0, & 8-10%FRED
T A Y) 5 (Na, 0+ K.0) & &1,

@G WA

FENETR O R BHEE & HROLE Y i/ RE i o
5. Rikt—RKATEL, TEEL LFRADRH
RET. BEENIXT 4 v 7 —BEAREREZ RTH
BE»PLRY), WBELETT X2/, FRILED
RUWARBRBLTEY), [ALRARLEEIARREIIE
WINTWE, INLDEAIRIE, “REHE LTEHY
J A, KRG, Y —A, FRAEPELTWS,

) EREEAERE

1) 95/7747—

ez ol gikaaoh—-MEERTH Y, R
ST D R —EHEIN VISR B — PR B THAR
3. EF05-3mm DEEREIRA, AKX, LEOYE
BARNA» LY, FIEAREARELEILESA 707
S7 4y 7HEERT. ARG £ IIBEL, ®&iEfA,
WEH, T2F /AT EIRBERILNTWS,

2 FAFFAHA b

HE(1978) D ERE A YE Y — FHME A R TR I
YL, AERAERERFOTRILEBIRICHHET 5, Ky
A RK AR —PROERTH ), BHELT
BEEWEREET L L IAPEN, EFA ZRICHEAS
bESRERZRIIIMMBENREA L Z2OME2ED
2o RE, TAh)ER BERBLE»LLY, B
ERORBFIGRERICEERZ SNTWE, kW
ELTRIBADENIZ, HRAELIRROGEE LY SR
BELTWSE, 4T 7494 MTERBE T 66-68%
7 Si0, & 9 %FIED T A ) KA (Na,0+K,0)% & s,
3 FAHA4L

W 5 OB H BAEE S IC, HE2E

WONRBICS M 5. WIRTERE 2-3mm BEOFE
B & BB ES BN/ DRERRD LN DR
IR H—HBETH 5. ST CEREADII,ICE
BEROERFED LN, HEIEFL 7 ROMERR
ZOMEBH %, TBER, TIRBLEPLLD,
TR E LTRRRB L KE ) APEL TN D,

G) FL34 b

PR I O ARILEF B I LR E R E H OBR Y
ERAHT 5. Wit E2T 50 —HMAET, ETTIE
428 —75=a5——F 74T 4 7HBERTREL
WIS, S, WBORE, BRELLITT R
FROLNDE, ZREWE LT, BIBADEFICEE D
FREHMBAPEL TV, REEES > SEF)HEE
DEELINCHFTHOINIE, F7 v BERELEERE
EUTNVA) FvIA M EMES.

5.3 EHLE t HEFR

HEARERIT ORBCE 1P T 5 BAFig. 4b ot
FRE s 16)20 &, Table 2 ISR T KRECH A A LR
bR ZER L7, KEBR T Calocycletta cf. virginis,
Cyrtocapsella cornuta, Didymocyrtis violina, Stichocorys
delmontensis, S. wolffii 7c ¥ »SEEH L, Sanfilippo et
al. (1985)7 Stichocorys wolffii % (RiEAFPFHE12ER) 2 5
Dorcadospyris alata 8 FH5 (BRI (2 e &
N5, AFLHEEICE, Blow (1969 N8 it (BifAHhHT
R — i g i) 122 U ASER & ML B Praeovbulina
glomerosa curva &IN5, CNLDILET—F 5,
FORCE I RIBA T IR —p A ch T b IR e L 7o &8
2bNB, '

6. W B
6.1 HIHEER (LA, 1956)

SRS RR I HE R ) o ke 2 IR A b, wEER
DHFWBTH B, FEERIFNROTENNERZET
LTCIHREDTERBICE D, 4HIE, BiTERL 2880
THRARIZET 5, FILEERO L -2 2E# LIRS
&, BIRBOREUMETENKE CRBL, ol
STIREFILEERIERLL T2 EHESI NS,

RS oW B B, FNISFo WA &R,
RN TR O BIFN RGN, B O TR IRFR D ARG
WY THEEINS, INLDEETIE, FLEERIE
Wiz 65-85° ERLT AWTEE X b b, RERHENIRX LV —
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Table 2 List of radiolaria and foraminifera from the
Ryuso Group. These microfossils were
obtained from a shale bed intercalated in
rhyolite at microfossil locality 16 in Fig. 4b.

Radiolaria
Calocycletta cf. virginis (Haeckel)

2 Sp-
Carpocanopsis (?) sp.
Cyclampterium (?) sp.
Cynocapsella cornuta (Haeckel)

tetrapera (Haeckel)

D1dymocyms cf. violina (Haeckel)
Eucyrtidium cf. cienkowskii Haeckel
Spongurus (?) spp.
Stichocorys delmontensis (Campbell & Clark)
S. wolffii Haechel
Stylodictya (?) sp.
Theocyrtis (?) sp.
Tholospyris (?) sp.

Planktic Foraminifera
Globigerina angustiumbilicata Bolli
G praebulloides Blow

G. venezuelana Hedberg

G. sp. indet.

Globigerinoides trilobus (Reuss)

G. sp. indet.

Globorotalia peripheroronda Blow & Banner
G. siakensis LeRoy

G. quinifalcata Saito & Maiya
Praeorbulina glomerosa curva (Blow)

P. sp. indet.

Globoquadrina altispira (Cushman & Jarvis)
Sphaeroidinellopsis disjunctus (Finlay)

Benthic Foraminifera
(Agglutinated species)
Spirosigmoilinella compressa Matsunaga
Sigmoilopsis schlumbergeri (Silvestri)
Martinottiella communis (d'Orbigny)
Eggerella bradyi (Cushman)
Hormosina sp.
Cribrostomoides sp. indet.
Bathysiphon sp. indet.
Dorothia sp. indet.
(Calcareous species)
Ammonia sp. indet.
Elphidium sp. indet.
Stilostomella spp.
Nodosaria sp. indet.
Melonis pompilioides (Fichtel & Moll)

MEEA XIS L oA EE BB EFNIBEOLRR
BWHEET S, WRE Y L5k 10cm OHFE O LR A I35
BINTHMLL T RHAP £, MKROEESHT
IRDOFGEEY B b BEETITMAIITHELILL T 5, X
JIRTMNERS T3, WIBEICARRR T ANT /) A
VIYBERLTWS, RENRB TR ORERANK 1 km
B H O P ETAIEGR Clr B EEI B I N5,
FeLREERRIIVEIC 55-70° R LW BmE b, =&

T,

BREHER ) BRI LT 5.
6.2 BRICHIR (FT3R)

RT3 & RIFNTR OBR % 23 HIE
BOFWB TH 5. RETE KB RR ORI TR
B oo L, RIIARTRIE TERARBROW 1 km P
PEBET 5. REROETHRLILhO ERREE B T

RENFRICA D, RINERBWIZET L THRARVE
TARZERT 5., AUFEISEP)EEROFE MEFL
HEFEOWR ICHESE L, SEAHHEEFOFE SMHET
1%, lijima et al. (1981)DFEFJIF v 7HEEDE LITE
=87 5. REBOBWIIRINERIGEL, L#fF
H— RO B ERICEE S NS,

BB D BTN LR, M- BIERES, Ko
ARF, BOR, B, FRAREF L ETHRES NS,
K _EF D Loc. 2 TiF, WiBMHIZ N20E £ T
70-74° AT 5, ERMOBEF)I BRI, <R
NRXBEERKREND 7Ty 7 LIREER L HAERE
#%&é —%, THEOKRIERIIBRE I

TEPAERIEO LN I BAHEELDEPLL 5. A
BAREH D Loc. 8 T3, WiBm ik NISE &mT, 80°
FICHERI L, BEF)BRO ZRE B KSR B R
DWABEERERN FTELT 5.

6.3 +#CILWTRE (#8110, 1972)

THILWEB I3 RFN TS & EIRNEHOER 2 2 THE
TH 5, LR ISR ERERIC B W TRER
P HaE L, HHRILOEE 2 @8 L TRENIFEICAD,
WY, AROREF2EBT 5, AHRARRGT TILHE
S FROFEE % Bl % R ¥ (Fig. 4b).

+HOLEEE o EIEIE )RR, HsEE s, FREK
MEAFZETREINS, FEIER Loc. 4 T,
BibEmTHEIC 7T @R A MWB TH ), KFNIBE
DEAPFENBHORE ITH LT 2 (LEIEEZ S,
1970). —%, BHHEAFEHES D Loc. 5 & Loc. 6 R # D
o Loc. 7 Tid, WIBHEP»ENBEMUNER L, FE#F
BORPTE2ET 5. Loc 5Ii3-HILETE O BT IC
Wiz, JIZEEEETE 60" ERST HHBICLY,
KFNBEHOEE LEINEHD T4 4744 T
%, %72, Loc. 6 Tix N10°E, 50° 3#ES}, Loc. 7 Tl
mibEm, T4SREROWESEE I 5 (Plate 1-b),
Loc. 6 DWiEH Liciy, R8O S A+ T4 4 ¢
M) T 722 L2 RTRT v 7HROMMN % £
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Table 3 Bulk rock chemistry of basalts in the Setogawa Belt. See Fig. 2 for sampling localities. Rock type; Hyalo: basalt hyaloclastite, Lava: basalt

lava not accompanied by limestone, Lava*: basalt lava with micritic limestone, Lava# : basalt lava with biosparite, Andes: andesite.

Setogawa Group

Number 1 2 3 4 5 6 7 8 9 10 1
Regist.No. 031107 102328 121621 031201 052401 051904 121041 011806 011808 R20893 R20894
Rock Type Hyalo Hyalo Lava*  Lava# Lava* Lava* Lava* Lava Lava Lava# Andes
(Wt%)

Sio2 43.30 47.34 41.00 44.34 51.62 48.90 48.41 48.30 48.16 48.24 53.38
TiO2 2.49 2.43 0.90 1.92 1.28 1.44 1.34 1.70 2.91 2.28 0.68
Al203 11.42 10.54 12.85 16.77 15.79 15.00 16.13 15.06 13.14 14.19 16.20
Fe203 2.16 3.33 2.80 3.42 1.62 2.49 2.95 3.32 3.46 3.96 5.67
FeO 9.69 8.21 3.46 6.73 5.72 717 5.81 6.79 11.28 6.93 4.09
MnO 0.18 0.18 0.12 0.17 0.12 0.15 0.19 0.24 0.24 0.17 0.16
MgO 15.11 12.51 4.02 6.42 5.45 7.31 6.65 8.37 6.23 7.00 5.31
Ca0o 8.82 7.69 16.28 12.45 8.35 8.60 8.08 9.66 6.92 10.54 3.92
Na20 1.08 2.48 5.21 212 4.97 4.43 3.24 2.93 3.65 3.31 6.32
K20 0.29 0.24 0.56 1.25 1.20 0.06 1.73 0.50 0.33 0.52 0.28
P205 0.25 0.24 0.16 0.35 0.12 0.12 0.12 0.15 0.25 0.27 0.20
H20+ 4.34 3.40 1.45 3.41 1.77 3.07 2.37 2.13 2.59 1.38 3.12
H20- 0.38 0.88 0.21 0.41 0.21 0.41 0.43 0.35 0.34 1.26 0.41
Cco2 10.31 1.29 0.45 2.15

Total 99.51 99.47 99.33 99.76 99.51 99.60 99.60 99.50 99.50 100.04 99.74
(ppm)

Zr 119 155 40 145 50 59 80 109 189 153 66
Y 23 24 21 17 25 20 27 36 64 25 27
Nb 17 18 1 16 4 3 5 5 7 15 5
Sr 147 116 1280 520 870 220 1980 185 123 591 166

(7 % S9H BHHUEEET N
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Table 3 (Continued)

Setogawa  Group Ryuso Group

Number 12 13 14 15 16 17 18 19 20 21 22
Regist.No. 031202 R20890 R20891 011701 R20898 R20900 R20912 R20909 R20805 R20904 R20915
Rock Type Lava¥ Lava® Lava# Lava™ Lava Lava Lava Lava Lava Lava Lava
(wi%)

Sio2 46.27 42.65 48.57 46.95 47.17 49.75 48.77 47.58 50.29 50.05 51.34
TiOo2 1.83 1.86 1.81 1.06 1.36 2.08 2.27 1.70 2.28 1.64 2.01
Al203 18.20 13.15 15.91 17.15 17.82 15.67 15.21 18.38 15.82 15.64 16.86
Fe203 2.86 3.42 4.85 3.93 3.87 5.49 5.86 3.49 5.50 5.89 7.69
FeO 6.73 5.99 5.31 4.66 4.16 3.21 3.92 3.64 3.21 3.44 2.1
MnO 0.20 0.22 0.15 0.15 0.16 0.16 0.24 0.16 0.68 0.14 0.18
MgO 7.79 8.45 6.38 7.57 7.54 4.50 3.61 4.86 3.70 4,98 2.85
Ca0 5.46 10.52 6.39 9.99 7.93 6.89 8.33 9.04 5.06 7.80 6.73
Na20 3.42 3.90 5.07 3.57 3.88 4.95 4.95 3.74 5.00 5.08 4.74
K20 1.63 0.95 0.47 0.04 0.85 1.82 1.34 1.99 2.64 0.52 2.21
P205 0.18 0.32 0.33 0.08 0.26 0.53 0.68 0.39 1.12 0.30 0.48
H20+ 4.24 7.10 3.01 3.33 4.46 3.98 2.65 2.92 3.97 3.10 1.76
H20- 0.92 1.49 1.45 1.07| 1.03 0.45 0.51 0.70 0.65 1.03 0.89
co2 0.10 0.20 1.28 0.87

Total 99.83 100.03 99.71 99.75 100.48 99.48 99.62 99.46 99.91 99.61 99.85
(ppm)

Zr 53 163 137 67, 122 267 283 205 445 150 216
Y 16 18 29 23 23 40 41 30 62 30 37
Nb 5 15 10 <1 8 16 20 11 28 8 12
Sr 720 477 439 400 716 289 365 506 269 264 699

(—HMA) BEWA OHULEY (=L 3 HR OB (1 LR O BITI E
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Fig. 7 Plots of basalts of the Setogawa Belt on the Zr-Zr/Y diagram after Pearce and Norry (1979).
IAB: island arc basalt, MORB: mid-ocean ridge basalt, WPB: within-plate basalt.
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Fig. 8 Plots of basalts of the Setogawa Belt on th Nb-Zr-Y diagram after Meschede (1986), Ti-Zr-Y diagram after
Pearce and Cann (1973) and TiO,-MnO-P,0; diagram after Mullen (1983).
CAB: calc-alkaline basalt, IAT: island arc tholiite, LKT: low-potassium tholeiite (=IAT), MORB: mid-ocean
ridge basalt, OFB: ocean-floor basalt (= MORB), N-type MORB: MORB from normal mid-ocean ridge
environment, OIA: ocean island alkali basalt (=WPA), OIT: ocean island tholeiite (=WPT), P-type MORB:
MORB from plume-influenced mid-ocean ridge environment, VAB: volcanic arc basalt (CAB + IAT), WPA:
within-plate alkali basalt, WPB: within-plate basalt (alkali basalt + tholeiite), WPT: within-plate tholeiite.
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Fig. 9 Paleogeographic reconstruction of the Setogawa region in earliest Early Miocene time.
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&9 BRPEARL DO H B BIKAITFE I FEZ b5,
RAEPICHEDL LTEINIBESEAENDEAR,
WEHEZ DRI Y 72 2 B P iiIciE & Tw 3,
KEBEOWHFITEAT 2 B8ESE S o F7E(Bonatti,
1978 % ) LT 2 L, BESBEENEALR, 7

— 201 —




BEFREHRAHKE6E £ 45

V=AY LT A bR, SEOBTAETL—}
BRICH-> TR E L E#HZ b5 (Arai, 1991 ; Fig. 9).
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DHETERICEAL T3, I 50ARIIFENImERE
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(6) BEHEEICH I EXE—EREYEEE
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THIR L, [EME R BT 2K B (IR A
BoMiE LRREEE~NERT S, Thbb, KEEHE
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WEETIE, ZORBTEBIEINBLIEELZ LIS,
Behrmann et al. (1988)i2 &k % &, NFXZ S,
SNEZAMETIEA 7R 7 Vi N AmE
HEREM I, iR 100m o KA 7 G il A% out-of-
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V=T 4 v EBEEETIE, RENBIET 27
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Fig. 10 A schematic formation model of imbricate structure of the Setogawa Subbelt (top) and

its possible tectonic situations in the offscraping and underplating processes (bottom).
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Fo— b RIZKIWGTFRAPEELTHEL2TF AL b
RZ A7 A4 PHEEL T A(ljima ef al., 1981). L
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DEnksiz, &, &R, =&/ $0X&LE D
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PR LERD L VBESEHEPIIHFET 284, T
REIRNETHY, ABTINTWEHBEEFH L.
7o, BF)EEOBEMEZ, Fig. 10 0 TERAMICE
RIITRT L9512, ZnLEIN—-72F X b LY T
DT 2—=TVvy I AEETHDLRELD S, T —
TV—T A Y TDEEEBRTET 572012l 4%, TR
BE—AKE—F v — FERONIMBERIT 2 HEDL LD
2, BMEEDOEHBREDRA EFETOWE - AEEHE
DT EAT ) BERDH B,

—H, W7 RXAFZRAIRT 2 =7V vy 7 REEFERER
KHEELEWETR Y, TRLDEEEIIA 7R 7V —
Er 72 L VBRI NTREEIEW. CoEA, A
RE—F *— FERUO—BTRZDOTHOLERE T TH
EDrHykLTfm3nirrMEE %5, Higb>7
2B 2ILARATIE, TANCHIIEE 72 ML)
WEvo, BETIRHEREY & R R Y L DERAM
SEIZEL T b (Moore, 1989), = dB#EIIE L, IR,
FE BOEELHRTIE, Fr—PRBLEZOLIOHE
HEXIZHBELREREL D251 P LoERE#I
T 5, EHIL, CORBETIIRMLIIEEEHEL
W Ipolelzd T aNCEPHERENT, L) THNA
Ka—EREERICT 2 VEIEREN2D T 2w
PEEZTWSE, CORBEIEE LLKLT T IRER
BRAZZBICETCEIKEESE» %), ETOMELY
LUHFEE R /e EZ S5, R IR T,
F o — + BO_ENLICEIRIEE A & L RIKE B A VR
T 5720, MBOERMEIZT I NVEHR I L LIRE
T2 LB THR & U L #E 3 b (Fig. 10 RER).
EERE H A O RHEIETIN 2 E LB P RE T 2 BRI,
FEiE#(Kimura and Hori, 1993)juNn UG+ 2B 4 (35
BRIEA, 1994 #TH, 19904 Y rd@9 5. 2L T, &%
REBNOWIEZ S I12KR/ T 57 2 )0 2EHO MNH0E L
DL RHEREROFEEICLY, TREBHO—HET
PR SN L HEE I N5 (Fig. 10 LB,

(3) B BEEERRURENET R v 7 OBHRBE

BRI o ZEN RS2, 3.2 THRNA2 LTI,
BEABICBRAICELNIRA S THROLRE—RIRE
—F - RCELURIVPEET S, %2, TOWH
LR, AEORBE LB THT 7oy 2Ho
IRE—RKRE—F>x—VBIrOGHTE. oD
Ty 7 OS5MICERT AL, ZFIWRFT7T2HLELT,
ZOWALMEICRE 2 km P EOERT vy 2 557 L,
ZOREIILBEICI NN LTy 7 EFET 5 (Figs.
2,4). 2, “EURZTRUFZOEMLEFMOEKR

Ty ZIZIIRBEFEIRICAN AL, ZhsE L)
7y 7R LooH 2D LI ICRZ S, oD
&9 LBERA —F—DER» S, ChonTay 7k
Ak, ZFEIMRFTICERT S 1 2OBEREAT 7T %%

LTBY, 2oNoREER L DIl >OBERE L
HEEBE LT EHEINS. Am Tl DRAEE L
HERUICNIEET 2 - FILRS 7REEE 7oy 7 %
BUHBER2ME» BELELMS “FUXTFTEZED
BHElOEXR7oy 7 oRBICE, TRELARKE
—F > — ROV BELIFROLND Z &b, ARfEL
L FHUEF LR FRLZER SR MEEVRET S
LEZ LD,

Mg » BB RN ZREDEREIZ, B Fn R —l
BRINFRTIERE ) A—3r ) —FHTH 205, =
MPHAEClRERFEHE 25, Zn L) ZdiNar->T
DERED LHE, ZWNFHEL VL TR v — MEERD
REHFHEEFICL S5 L Ono, 197 &M T 5, A b—
MEEBHOTRR 2 1) Bl B O ILRERIER IIRE,
SEXNREIC D RATEY, BAEBAREHFE—IEER
IR & DEZRICHER T 5 A LI 5+ B oo KEEFTHE )
FizicfE->THERENEEZ N5 (BIR - 5,
1992), L722-T, HERERED XREOERE
REF R —AHEEHES R, BEIEEEO
LR RS, 72270 —Er I XIIBHTHAT v
F—=TVv—T 4 I L DR ERET S,

M~ B LROBEE T oy 713, AREOBRBE (B
BEEP LY, BEOV VAR Ty 7 54ES) LT
BUWRE, XIIRRERRIKE OB & RE A
FEA LA -HIRRAY — v 2N LTET 5, TR
BIIER2kmUTOMRK 7oy 7 0RESERT
Ty 7 DBEFRICHED SNEHEVE N, BIBWEICHE->T
E 2K mm-3cm B, b=kt A4 ZOERER
FIREDUREDRO b, TS DB W R
FoEAEPIEHEMmM ORE LTEAT S, Av—F
EERORET 2 2 Lt ot T, 7oy 20/
KE—F v — MBIZ, EREHOBERICED T2, FL
C#EZ% (1 mm U TOBED) FARROEEFRET 5
EZAYHD, INLOERIIAHOEEN ALV — B
BEFITLTWEZ Ed L, AV — FEROERICE-
TR S NIBENTEELELLNS,

RSV — VBT F RS T RUEEREE Ty 20
Fik(TE), RAZ7REKR7T vy 7 ITBIRICA D AL
BRELASTRI 70y 7 LOBERICEDLNEZ LW
Zwv, I, TRESAKEDBERY & BE G
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Fig. 11 A schematic model of dismembering of basalt-limestone-chert sequence into tectonic

blocks by mudstone injection and faulting.

' — > Th 5 (Plate 2-a). BHHEAY —» &FE0IE
IZ50cm-3mBED L 2 A 2wy, OMEEFD T
o v 7 FIEFig. 4b » Loc. 9)TCit 15m i2E ¥ 2, BT
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XELNTWBLDHH 5. Loc 9 THEI N 2R
— BRI FARR(Plate 2-a, b)i3, THTRAY — 129
PAH 6 /ADE L& AT RS 5, WHNREY —
VICHET 3 XRAE LKA 3G 1-5m IS h o TRIXR
B S N, BEEOMIRPBEAL TV I EH 2N,
PEn kS efgdiE7 vy 7 LEE L OBEMEMR, &
CIZHERA — 7 —D7 vy 7 D5 - BEROFED 5
RDED ZREEGET 0y 2 DBEREFAFEL LND
(Fig. 11), O)#EMZ2E LITE MR T 5. DFF LAk
BEOLRAESRKE I, BENED SIRET 5% LIFE
REW A ¥ DREENTRIER I NS, 2)INHDFE
BIZIB->T, BRATRA D TRDOREVEAT S,
3 DIREIEBBAKES o720, KEBEMRICKE
B—ARKE—F v — FEPCEHNE 2K - AEEIRT
T&, LRESCARE—Fv—EE 70w 7 L LTH
DAL, HRERTFIX IRT oy nEETIE, BE
DIEAE—EABZIC D RTEES»AEL, WHRRE Y — >
PERING.

8.4 BUAAPIEE LR DHEE —ERES

(1) BRELAEDLESR - BRI & EXHBROTRK

FEFE LRI TREBICB VT, BifRHits
#%¢M¢ﬁﬂ@%§pm1%9@N6%#@N8%)
b3 5B (BEBEE) CEFIEACELNS.
FUBEE L, =4 B A (Matsumoto, 1964)° REEFNT
W—KkEMEO EEFILELA (KK - kL, 1980)%
BT 5, £, B RliEEs b, BEDKRRME
FER, 198)2H->TwWb I &h b, BiMEREHERE
MEEZ Hhb, WIRE LEOEIKEHE S I3 Riedel
and Sanfilippo (1978)% Stichocorys delmontensis DK
BB LA BELEL, RFRAFILRERFON 5 #HH
— E#icxi & 15 (Berggren et al., 1985), L72h5-
T, BIREHEOHRER, BRELEOERE LR - W
#, ZFhIcH EFEIRER ORI, 20-18Ma o
WD THEABRICEES LB LN, CO—EOEE
EEL, HAREOER - IEKICHE) AR EARDOEEE 2
NI 74 VYTV — P DILARAERL % KB L
b riEEING (#21L, 1992),

(2) LD ER T hITEES)
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Basalt Dacite Rhyolite
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Fig. 12 A schematic geological profile of the Setogawa region in early Middle Miocene time.

Serpentinite protrusion is thought to have occurred along a left-lateral shear zone.
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EHOBRAEANRA IR ICHET 5. BR - %
(1992)ic & 5 &, WEF)IEFIEHO R v — | EERAT I,
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WM T2y 7 ENS, FRIEPAVDICL S L,
INSDRERBENFIZIE, BF)IBRHEXII=RBREICH
kT rrEZONLWE, BHE, Fr—rORYX0l?:
EULI0PD L, Eh, RKET v 2 2 EUTRMES,
FIRE L RRROFEEEILERVRIKE S~ /LR E
2000m LIEOBRBE 28R 2 EAEF L L ATEE 2 2
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Enfaky P ARy MEEOBILEEZ NS,
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BERMEDERFIRAMS IR S 5 MRS Ic 4725
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Plate 1 a: Serpentinized peridotite (P) in fault contact with slaty shale (S) of the Setogawa
Group at Loc. 3 in Fig. 4b. The fault cuts the slaty cleavage (C) developed in shale.
b: The Jumaiyama Fault as an east-dipping normal fault, observed at Loc. 6 in
Fig. 4b. S: shale of the Oigawa Group, R: rhyodacite of the Ryuso Group.
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Plate 2 a: Sheared mixture zone of shale (S) and crushed basalt (B), observed at the base of a tectonic block

at Loc. 9 in Fig. 4b. Shale and crushed basalts were injected into each other. Arrows indicate
rhomboidally deformed injections of crushed basalt, which suggest leftward (=eastward) thrustig.

b: Sheared mixture zone of shale (S) and crushed basalt (B), observed at the base of a tectonic block
at Loc. 9 in Fig. 4b. Deformation fabrics of shale and crushed basalt indicate left-lateral shearing.

C, S and R1 show the directions of C-surface, S-surface and Riedel shear surface, respectively.



