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ABSTMcr

　　　　　Tectonic　development　of　the　Chichibu　belt，　Southwest　Japan　was　discussed　in　this　paper，　on　the　basis　of

　analysis　of　tectonostratigraphic　units　and　tectonic　development　of　individual　units　of　the　Chichibu　belt　in

　Shikoku，　clarifying　following　points．

　　　　　Thc　Chichibu　belt　in　Shikoku　consists　of　three　terranes，　the　Sawadani　Terrane，　the　Kurosegawa　Terrane

　and　the　Sambosan　Terrane．　The　Sawadani　Terrane　is　composed　of　three　tectonostratigraphic　units，　which

　develop　as　nappes　separated　by　southward　dipping　thrusts　and　show　the　northward　younging　age　polarity．

　They　in　Eastern　Shikoku　correspond　to　the　Sawadani　unit　of　early　to　middle　Early　Jurassic　timc，　Higashiura　unit

　of　middle　to　late　Early　Jurassic　time　and　Kenzan　unit　of　Middle　Jurassic　time　in　descending　order，　respectively．

The　Ohnogahara　and　Kanogawa　nappes　in　Western　Shikoku　are　correlated　with　the　Sawadani　and　Higashiura

　nappes　respectively．　The　ages　of　the　constituent　rocks　of　the　nappes　show　foHowing　rules：　（1）In　each　unit

　the　agc　of　the　constituent　rocks　arrangc　in　the　ordcr　of　limestone，　chcrt，　siliceous　mudstone　and　mudstone　from

　older　to　younger．　（2）Bach　pair　of　limestone　and　chert，　chert　and　siliceous　mudstone　and　siliceous　mudstone

and　mudstone　of　individual　units　tends　to　show　the　overlap　of　age．　（3）The　rocks　of　a　kind　in　the　lower　unit　are

　younger　in　agc　than　those　of　the　same　kind　in　the　upper　unit．　（4）The　same　sort　of　rocks　in　the　different　units

　　tend　to　show　thc　overlap　of　age．　The　Sawadani　Terrane　in　Shikoku　is　defined　as　a　belt　occupied　by　Early　to

　　early　Middle　Jurassic　accretionary　prism　formed　along　the　northern（inner）front　of　the　Kurosegawa　Island，arc．

　The　Kurosegawa　Tcrrane　is　de丘ned　as　a　realm　converted　through　Jurassic　diastrophism　from　an　older　island－arc

　　（Kurosegawa　Island－arc），　which　consists　of　the　Siluro－Devonian　basement　comlex　of　continental　crust　type，

　　Pcrmo・Triassic　continenta1ミhelf　type　sediments，　Permo・Triassic　accretionary　prism　etc．　The　Sambosan

　Terrane　of　the　Hiradani・Shiraishi　area，　Eastern　Shikoku，　has　been　divided　from　north　to　south　into　the

　Torinosu　Gro叩and　the　A，　B1，　B2　and　C　tectonostratigraphic　units．　The　A，　B1，　B2　and　C　unit＄have

　　lithological　and　chronological　sequcnces　regarded　as　accretionary．prisms　which　show　a　younging　age　polarity

　　from　north　to　south．　Thc　Sambosan　Terrane　is　defined　as　a　belt　which　is　occupied　by　Middle　Jurassic　to　Early

　　Crctaccous　accretionary　prism　formed　along　the　southern　front　of　the　Kurosegawa　Terrane．

　　　　　Late　Paleozoic　to　Mesozoic　tcctonic　development　of　the　Chichibu　belt，　Southwcst　Japan，　is　divided　into

　　nine　stages．　The　initial　structure　of　the　Sawadani　Terrane　and　the　Sambosan　Terrane　wcrc　buitt　up　during　the

　　stagcs　from　2　to　4　and　thc　stagcs　5　to　7，　respectively．　And　the　diastrophism　throughout　the　Chichibu　belt　had　a

　　climax　at　the　changc　of　the　accretionary　site　from　the　northern（inner）side　to　the　southern（outer）side　across

　　thc　Kurosegawa　Terrane．
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1．　INTRODueTION

　　　Southwest　Japan　is　geologically　dividcd　into　the

Inner　Belt　on　the　Sea　of　Japan　side　and　the　Outer　Belt　on

the　Pacific　Ocean　sidc　by　thc　Mcdian　Tcctonic　Linc．

The　Outer　Belt　has　furthcr　bcen　subdividcd，　from　north

to　south，　into　the　Sambagawa－Mikabu　bclt　which　consists

of　high・pressure　type　metamorphic　rocks，　thc　Chichibu

belt　and　the　Shimanto　belt　which　is　mainly　composcd　of

only　weakly　mctamorphoscd　and　non・mctamorphic　rocks

of　Cretaceous　and　Palcogcnc　agcs．

　　　The　Chichibu　bclt　consisting　of　wcakly　mctamor－

phosed　rocks　has　commonly　bccn　so　far　dcfincd　as　thc

bclt　bctwcen　thc　Sambagawa　and　thc　Shimanto　bclt，　that

can　bc　traced　from　Kanto　Mountains　to　Okinawa　Island

for　about　1500　km．　In　order　to　define　a　gcologic　pro・

vince　as　a　bclt，　howcvcr，　it　is　neccssary　that　thcre　is　a

clear　differencc　in　formation　proccss　bctwecn　thc　pro・

vince　and　the　surrounding　provinccs．　　Standing　on　this

vicw　point，　wc　may　notice　that　thc　prcvious　cxprcssion

docs　not　adcquetely　define　thc　Chichibu　belt　as　a　bclt．

　　　　Amodcl　for　the　tectonic　framework　and　evolution　of

Southwcst　Japan　was　proposcd　by　KoBAYAsH1（1941）．

His　geotcctonic　division　of　Southwest　Japan　has　bccn

perfomed　by　the　analyses　of　thc　scdimcntary　facics　char・

actcristics，　thc　tcctonic　movcmcnt　phascs　defincd　by

unconformitics　in　gcological　scqucnccs　and　thc　stylcs　of

tcctonic　movcmcnts．　Such　a　method　of　thc　dctcrmina－

tion　of　gcotcctQnic　units　is　still　cffcctive．　From　our

prcscnt　knowledgc，　however，　there　arc　various　evidenccs

to　dcny　llis　conclusions．　For　instancc，　he　rcgardcd　the

constituent　rocks　of　the　belts　excluding　the　Shimanto　bclt

as　a　scrics　of　scdiments　deposited　within　thc　Chichibu

gcosynclinc，　and　attcmptcd　to　distinguish　the　bclts　by　thc

diffcrcncc　in　tcctonic　movcment　phase．　And　hc　cx－

plaincd　that　thc　northern　half　part　of　thc　Chichibu

gcosyndinc　had　bccn　dcformed　by　the　Akiyoshi　orogcnic

movcmcnt　of　Pcrmian。Triassic　agc　and　the　rcmaining

southcrn　half　part　had　becn　dcformcd　only　by　thc　Sakawa

orogenic　movemcnt　of　Crctacgous　age．　A且though　Mcso－

zoic（Triassic　and　Jurassic？）radiolarian　fossils，　togethcr

with　Palcozoic　fusulinids，　had　alrcady　becn　rcported　by

Hu川MoTo（1938）and　YEHARA（1927）from　thc　Sambaga・

wa　and　Chichibu　bchs　which　havc　bccn　rcgardcd　as

bclonging　to　thc　southern　half　part　of　Chichibu　gcosyn－

clinc，　KoBAYAsHI　denied　such　thc　agcs　of　radiolarian

fossils，　considcring　that　only　Paleozoic　age　of　fusulinids　is

significant　and　so　that　these　belts　bclong　to　the　Paleozoic

Chichibu　geosyncline．　It　has　rccently　been，　however，

clarificd　by　many　authors（c．g．　IsozAKI　ct　aL，1981；

SuyARi　et　al．，1983；YAo，1984；SAsHIDA　et　a1．，1982）that

most　of　constituent　rocks　of　thc　Chichibu　belt　are　of

Jurassic　agc．

　　　　IcHIKAwA　ct　a1．　（1953，　1956）　first　doubtcd

KoBAYAsHI’s　opinion　that　thc℃hichibu　belt　had　not　bccn

subjected　to　a　vigorous　diastrophism　during　thc　agc

ranging　from　Late　Paleozoic　to　Early　Cretaccous，　strcs・

sing　a　diastrophism　during　the　age　from　the　end　of

Paleozoic　to　the　begining　of　Mesozoic　which　is　shown　by

the　Sakashu　unconformity　of　Triassic　time．　The　subdivi。

sion　of　the　Chichibu　belt　into　the　northern，　middle　and

southern　subbelts　was　proposed　by　them．　In　the　middlc

subblet，　Silurian　and　Devonian　rocks　together　with　gra－

nitic　and　gneissic　rocks，　which　were　considered　to　be　the

fragments　of　basement　complcx　of　the　Chichibu　geosyn。

cline，　dcvelop．　IclllKAwA　ct　aL（1956）callcd　the　uplift。

ing　zone　of　such　basemcnt　fragments　the　Kurosegawa

（tectonic）zone，　pointing　out　that　the　uplifting　movcmcnt

of　the　Kurosegawa　zonc（Kuroscgawa　movcmcnt）during

Late　Paleozoic　to　Early　Triassic　time　induccd　thc　dif－

fcrcntiation　of　thc　Chichibu　gcosyncline　into　tllrcc　sub－

bclts．

　　　MIYAsHIRo（1961）introduced　thc　concept　of　thc

paired　mctamorphic　bchs，　which　consist　of　thc　mctamor。

phic　bclt　of　low　prcssurc－high　tempcraturc　typc　on　thc

continental　sidc　and　thc　mctamorphic　bch　of　high　prcs－

surc・10w　temperaturc　typc　on　thc　occan　sidc　in　parallcl

arrangement．　It　has　fartllcr　bccn　pointcd　out　by　many

authors（e．g．　UYEDA　and　MIYAsHIRo，1973）that　thc　paircd

metamorphic　bclts　dcvelop　commonly　along　thc　converg－

ing　platc　boundaries　bctwccn　thc　continent　and　the

ocean，　and　that　thc　Hida　and　Sangun　belts　arc　the　paircd

mctamorphic　bclts　of　Latc　Palcozoic－Early　Triassic　timc

while　the　Ryokc　and　Sambagawa。Chichibu　bclts　arc　thosc

of　Late　Mcsozoic　timc　following　thc　Latc　Mcsozoic

radiomctric　datcs　of　thc　Ryokc　and　Sambagawa　mcta・

morphic　rocks．　Sucll　a　way　of　thinking　that　thc　orogcnic

movcmcnt　in　Japan　had　succcssivcly　shiftcd　from　thc

contincntal　sidc（Hid三夏bclt）to　thc　occan　sidc（Shimanto

bclt）has　first　bccn　shown　by　KoBAYAsm（1941）．

　　　Rcccntly，　howcvcr，　conodont　and　radiolarian　bio・

stratigraphical　studics　havc　bccn　pcrfomed　on　thc

scdimcntary　rocks　of　the　Chichibu　gcosynclinc　by　many

authors．　Thc　rcsults　havc　providcd　that　thc　conccpt　of

thc　Chichibu　gcosynclinc　aftcr　KoBAYAsHI（1941）is　no

longer　effectivc：many　of　sedimcntary　rocks　of　thc　Chichi・

bu　bclt　havc　bccn　rcferrcd　to　as　olistostromc　of　Jurassic

agc，　showing　tllat　many　of　limcstonc　blocks　containing

fusulinids　arc　only　olistoliths（c．9．　ToMlNAGA　ct　a1．，．1979；

YoKoYAMA　ct　a1．，1979；IcHIKAwA　ct　aL，1979；IsozAKI　ct

al・，1981；SuYARI　ct　aL，1979；1982；SAsmDA　ct　a1．，1982）．

Whilc　it　has　bccn　clarificd　that　in　thc　Kuroscgawa　zonc

occur　thc　high－prcssurc　typc　mctamorphic　rocks　of　ca．

400Ma（Maruyama　and　UEDA，1975），　thc　granitic　rocks

and　the　high・tcmpcrature　typc　mctamorphic　rocks　of　thc

same　agc（e．g．　HAYAsE　and　IsmzAKA，1967；HAYAsE　and

NoHDA，1969），　togcthcr　with　contincntal　shclf　typc　scdi。

mcnts　of　Silurian　to　Triassic　agc．

　　　On　thc　basis　of　such　progrcss　of　agc　dctcrmination

about　thc　rocks　of　thc　Chichibu　bclt，　somc　platc　tcctonic

hypothcscs　on　its　dcvclopmcnt　wcrc　proposcd（c．g．　HADA

ct　aL，1979；KANMERA，1980；IcmKAwA　ct　aL，1981）．
Ncvcrthe！css，　thcir　structural　divisions　sccm　to　have　bccn

madc　following　thc　traditional　pamdigm．　For　instancc，

although　tllc　structural　division　of　thc　Chichibu　bclt　into

thrcc　subbelts，　thc　northcrn，　thc　middlc　and　thc　southcrn

subblct，　has　becn　authorizcd，　thc　stratigraphics　of

sedimentary　scqucnccs　of　thosc　subbclts　havc　not　bccn

analyscd　to　explane　in　tcrms　of　accrction　proccss．　Thcn，

thc　purposc　of　this　study　is　to　rc・cxaminc　thc　tectonic

dcvelopmcnt　of　thc　Outer　Zonc　of　Southwcst　Japan．

　　　　Abclt　as　a　tcctonic　unit　dcvclopcd　in　thc　converging

Platc　boundary　has　to　bc　rccongnized　through　under－

standing　of　thc　diastrophic　movcmcnts　to　which　thc　bclt

was　subjected　during　the　time　from　appearancc　of

scdimentary　environment（・＝bcgining　of　platc　subduc・

tion），　through　sedimentation（・＝sediment　accumu且ation

by　accretion　process）and　metamorphism　of　accrcatcd
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matcrials（＝subduction　zone　metamorphism），　to　em－

placement　of　metamorphosed　rocks　into　shallow　teCtonic

position．　In　the　Sambagawa　belt　lust　on　the　north　of　the

Chichibu　belt，　the　picture　of　the　orogenesis　has　b臼en

drawn　only　fbr　its　later　half　process　that　corresponds　to

the　uplifiting　of　the　Sambagawa　metamorphic　rocks，

while　in　the　Chichibu　belt　there　is　a　possibihty　that　the

main　process　of　orogenesis　including　the　earlier　half　could

be　understood，　because　the　constituent　rocks　of　the

Chichibu　belt　contain　fossils，　as　well　as　metamorphic

minerals．

　　　One　of　the　important　works　to　clarify　the　tectonic

development　of　a　belt　may　be　to　discriminate　the　tectono－

str．atigraphic　units　based　on　the　structural　and　strati－

graphical　analyses．　Because　a　belt　may　consist　some－

times　of　some　tectonostratigraphic　units　but　not　of　only

one　tectonostratigraphic　unit，1ike　the　case　of　th（ゴSangun

metamorphic　belt（HARA　et　aL，1985）．

　　　Another　essential　requirement　for　the　tectonic　analy－

sis　of　a　belt　is　the　elucidation　of　the　relationship　between

the　belt　and　surrounding　belts　during　the　period　of　the

diastrophic　process．　The　relationship　between　the

Chichibu　belt　and　the　Sambagawa　belt（and　the　Shimanto

belt）and　even　mutual　relations　among　three　subbelts　of

the　Chichibu　belt　must　be　questioned．　The　tectbnic

framework　for　the　formation　of　the　Chichibu　belt　will　be

understood　only　through　the　study　of　such　relationships・

　　　　Since　1976，　the　author　has　studied　the　Chichibu　bclt

with　his　collaborators　in　order　to　understand　the　above－

mentioncd　problems（ToMINAGA　et傘L，1979；1981；ToMI・

NAGA　and　HARA，1980；YoKoYAMA　et　aL，1979；TsuKuDA
et　a1．，1981a，　b，　c；MiyAMoTo　et　al．，1983，1985）．　In　this

thesis，　the　tectonic　development　of　the　Chichibu　belt　is

discussed　on　the　basis　of　investigation　of　the　geological

structure，of　the　Chichibu　belt　in　both　Eastern　and　West・

ern　Shikoku，　namely　the　Sakashu・Sawadani　area　and　Mt．

Mitaki－Ohnogahara　area．　And　a　new　geotectonic　divi・

sion　of　thc　Chichibu　belt　based　on　the　discussion　is

proposed．
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II．　OuTHNE　oF　GEoLoGlc　FRAMEwoRK

　　　The　Outer　Zone　of　Southwest　Japan　is　generally

subdivided　into　the　Sambagawa・Mikabu，　Chichibu　and

Shimanto　belts　arranged　from　north　to　south．，　The

Mikabu　belt　sandwiched　between　the　Sambagawa　belt

and　the　Chichibu　belt　is　characterized　by　the　development

of　greenstones　of　vast　volume．　The　relationship　be－

tween　the　Mikabu　belt　and　the　Chichibu　belt　is　still

indcfinite，　although，　from　a　series　of　studies　in　Eastern

Shikoku　by　IwAsAKI（e．g．1969，1984），　a　set　of　strata

which　rest　conformably　on　thc　Mikabu　greenstones
appear　to　be　in　southcrly　dipping　fault　contact　with　the

strata　of　the　Chichibu　belt．　In　Shikoku　the　Sambagawa

bclt　is　considercd　to　thrust　over　thc　Mikabu　bclt　and　the

Chichibu　bclt（TAKEDA　et　a1．，1977；HARA　et　aL，1977）．

The　boundary　bctwccn　the　Chichibu　bclt　and　the　Shiman・

to　belt　is　a　revercc　fault　which　commonly　dips　stccply　to

the　north．　This　fault　which　is　called　the　Butsuzo　Tecto一
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nic　Line　has　been　regarded　as　thc　boundary　betwccn　the

Chichibu　and　Shimanto　gcosynclinal　provinccs（YAMAsH［－

TA，1957）．　From　the　viewpoint　of　analysis　of　tcctono－

stratigraphic　units，　however，　thc　mcaning　of　this　fault

must　be　re－examined　in　this　papar．

　　　It　is　well　known　that　thc　Chichibu　bclt　is　composcd　of

three　kinds　of　rock　groups　which　lic　ncarly　parallcl　to　thc

genera1　trend　of　the　Chichibu　bclt．　In　thc　middlc　linc　of

the　Chichibu　belt　in　Shikoku　charactcristically　dcvclopcs

such　a　uniquc　rock　group，　callcd　thc　Kuroscgawa　rocks，

as　granitic　rocks，　high・tempcraturc　typc　mctamorphic

rocks　and　high－pressurc　typc　mctamorphic　rocks　of　ca．

400Ma，　Silurian　to　Triassic　contincntal　shclf・typc　strata

and　a　large　quantity　of　Ultramafic　rocks（Fig。1）．　Lcrops

out　as　blocks　of　various　scales，　a　fcw　ccntimctcrs　to　somc

tens　kilometers，　in　the　Chichibu　bclt　from　Kii　Pcninsula，

through　Shikoku，　to　Kyushu．　Thc　knowledgc　of　thc

Kurosegawa　rocks　has　fairly　bccn　well　accumulatcd，

clarifying　that　most　of　them　appear　to　bc　fragments　of　a

contincntal　crust　of　agc　of　ca．400　Ma（e．g．　HAYAsE　and

IsH且zAKA，1967；HAYAsE　and　NoHDA，1969；MARuYAMA
and　UEDA，1975）．

　　　While　in　the　northern　area　of　thc　Chichibu　belt　in

Shikoku　are　known　the　complexes　composcd　of　grccn・

stones　closely　accompanied　by　limestonc　and　of　gigantic

scrpentinite　bodies　containing　blocks　of　thc　Kurosegawa

rocks（Fig．1）．　And　these　rocks　are　exotic　blocks　in

Early　Jurassic　olistostromes（e．g．　ToM夏NAGA　et　a1．，1979；

YoKoYAMA　et　aL，1979；IcH夏KAwA　et　a1．，1979；IsozAKI　ct

a1・，1981；SuYARI　et　aL，1982；SAsHIDA　et　aL，1982）．

　　The　southern　area　of　the　Chichibu　belt五s　occupied　by

olistostromes　of　Late　Jurassic　and　Early　Cretaceous　age

composed　mainly　of　chert　and　coarse　grained　crastic　rocks

（e．g．　YAo，1984；IsHIDA，1987）．

　　　In　this　thesis，　the　areas　occupied　by　such　rock　types

are　called，　from　north　to　south，　the　Sawadani　Tcrrane，

the　Kurosegawa　Terrane　and　the　Sambosan　Terrane　for

convenience．　Thc　definition　for　thc　Sawadani，
Kurosegawa　and　Sambosan　Tcrrancs　is　ncwly　givcn　in

this　paper．　And　thc　name　of　thc　Chichibu　bclt　is　used　as

ageneral　term　for　these　thrcc　terrancs　in　a　customary

usage・　　　　　　　　　　　　　　　　　°
　　　The　Lower　Cretaceous　system　of　the　Chichibu　belt，

which　has　recently　been　considcred　by　some　authors（c．g．

TAmA　et　a1．，1981）to　correspond　to　thc　deposits　in　the

fore－arc　basin　related　to　the　formation　of　thc　Shimanto

belt，　unconformably　overlies　thc　prc・Crctaccous　rocks　of

the　Sawadani．Terrane　or　the　Kuroscgawa　Terranc　or　both

（e．g．　KoBAYAsH夏，1941）．　Thercforc，the　Crctaccous　stra・

ta　should　be　uscd　as　a　time－markcr　in　analysis　of　thc

tcctonic　dcvelopment　of　the　Chichibu　bclt．　Thc　Crc・

taceous　strata　of　the　Chichibu　bclt　in　Westcrn　Shikoku

show　an　isoclinal　syncline　with　northcrly　dipping　axial

Plane　and　are　cut　the　northern　extcnsion　by　a　northerly

dipping　thrust　fault（lsHlzAKI，1962）．　In　thc　Ryoscki・

Monobe　Va11ey　area，　Ccntral　Shikoku，　thc　Crctaccous

strata　arc　partiy　in　unconformab1c　contact　with　the　pre・

Cretaceous　rocks　of　the　Chichibu　belt（KoBAYAsHl，1941）

and　partly　thrust　by　them（MIYAMoTo　ct　aL，1979）．

While　the　Cretaceous　strata　in　Eastern　Shikoku，　accord－

ing　to　OGAwA（1971，1974），　do　not　show　any　large

displacement　caused　by　thrust　faults．　These　facts　sug・

gest　that　in　Western　Shikoku　the　pre－Cretaceous　rocks　of

the　Chichibu　belt　were　strongly　dcformed　after　the　de・

position　of　the　Cretaceous　strata　and　that　in　Eastcrn

Shikoku　the　prc－Crctaccous　structurc　of　thc　Chichibu　belt

may　be　fairly　well　prcscrvcd．

III．　SAwADANI　TERMNE

　　　The　Sawadani　Tcrranc　occupics　thc　northcrn　part　of

thc　Chichibu　Bclt　and　corrcsponds　approximately　to　thc

tcrranc　callcd　tllc“northcrn　Chichibu　bclt”（1cmKAwA　ct

a1．，1956）or　the‘‘Chichibu　bclt　propcr”（TsuKuDA　ct　a1．，

1981a，　b，　c）．　In　tllis　papcr，　howcvcr，　tllis　tcrranc　was

　　
g且vcn　a　new　namc　on　thc　basis　of　the　undcrstanding　of　its

cvolutional　proccss　avoiding　thc　confusion　among　thc

tcrms　previously　uscd．　‘‘Sawadani，，　is　tllc　namc　of　an

arca　in　Eastcrn　Shikoku　invcstigatcd　in　this　study，　whcrc

thc　initial　gcologic　structurc　of　this　terranc　is　well　rc・

scrved．　Thc　gcology　of　thc　Sawadani　arca　as　thc　typc

locality　of　the　Sawadani　Tcrranc　will　first　bc　anaiysed．

　　　　　　　A．　GEoLoGY　oF　THE　SAwADANI　AREA

　　　The　Sawadani　arca，　whcre　thc　Sawadani　Terranc

dcvelops　most　widcly　in　Eastern　Shikoku，　is　situatcd　in

thc　central　part　of　Tokushima　Prcfccture．　This　arca　has

bccn　studied　stratigraphically　by　KANMERA（1969）and

pctrographically　by　MARuYAMA（1976）．　MARuYAMA　clar－

ified　the　petrochemical　characteristics　of　thc　Sawadani

grcenstones・　KANMERA　postulated　the　limcstones　yicld・

ing　Carboniferous　and　Permian　fusulinids　to　be　cmbed。

ded　in　constituent　rocks　of　this　area　（the　Sawadani

Group），　and　considered　that　the　large　quantities　of

greenstone　covering　wide　arcas　of　Sawadani（Sawadani

greenstones）were　produced　by　the　submarine　volcanism．

However，　YoKoYAMA　ct　a1．（1979）showcd　that　the　chert

lenscs　in　pebbly　mudstonc　undcriying　thc　Sawadani

grecnstoncs　with　thc　limcstonc　lenscs　of　Carbonifcrous　to

Pcrmian　agcs　contain　Triassic　conodonts，　and　providcd

that　thc　limcstonc　lcnscs　in　thc　Sawadani　grccnstoncs　do

not　show　a　rcgular　stratigraphical　succcssion，　pointing　out

that　thc　limcstone　lenscs　and　Sawadani　grccnstoncs　arc

cxotic　blocks．　Thc　author　ilas　so　far　analyzcd　tcctono・

stratigraphical　units．

　　　　Figurcs　2，3　and　4　illustratc　thc　gcology　of　thc

Sawadani　Terrane　of　this　arca．　As　shown　in　Figs．2and

3，thc　strata　of　this　arca　arc　dividcd　by　thrust　faults　into

thrcc　gcologic　units，　that　is　thc　Kcnzan　unit，　thc

Higashiura　unit，　and　thc　Sawadani　unit　in　ascending

ordcr．　And　the　nappcs　composed　of　thcir　own　units　are

callcd　thc　Kcnzan　nappc，　thc　Higashiura　nappe，　and　thc

Sawadani　napPc　rcspcctivcly．

　　　This　division　diffcrs　from　tllc　KANMERパs，　thc　Sawa・

dani　Group　and　tllc　Kcnzan　Group（KANMERA，1969）．

As　compared　with　KANM£Rパs　division，　thc　Sawadani　unit

is　corrclated　with　thc　Takano　Formation　and　with　thc　part

of　Sawadani　Formation　in　tllc　vicinity　of　Sawadani，　thc

Higashiura　unit　compriscs　thc　Higashiura　Formation　and

thc　southern　bordcr　part　of　thc　Kcnzan　Group　in　Kama・

gatani，　and　thc　Kcnzan　unit　rcfcrs　to　thc　rcst　of　thc

Kcnzan　Group　and　to　thc　Sawadani　Formation　in　and

around　Kawanaru．
　　　　From　the　traccs　of　thrust　faults　or　the　trend　of　strata

on　the　geologic　map（Fig．2），　it　is　clear　that　a　gcntlc

synform（Takashiroyama　synform）with　eastward　plung・
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FKG．2，　Gcological　map　of　thc　Sawadani　arca（Sawadani　Terrane），　Eastern　Shikoku．
　　　　　H・Hig・・hi・・a，　Kn：K・w・n…，Kt・Kit・hmy・h，　N・N・g・n・・e，0・Ohy・h・hi，　P・K・wana・ut・hg・Pass，　Sk・’S・k・・h・，　T・T・k・n・，　T・・T・hy・甲・・MH・

　　　　　Mt．　Hizuka，　R：Mt，　Rokuroh，　Sg：Mt．　Shigakinomaru，　Ts：Mt．　Takashiro，　RF：Fujigauchidani　River，　RS：Shikibidani　River，　RSk：Sakashukitoh

　　　　　Rivcr，　VD：Kamagatani　Vallcy，　VN：Natsugiri　Valley．

　　　　　Numbcrs　mcan　thc　samplc　localities　of　the　radiolarian　fossns（1－21：Jurassic，39：L．　Triassic，40：E．　Permian）．
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FIG．3．　Schematic　geological　profiles　along　the　lines　A－B，　C・D　and　E－F　on　Fig．2．　See　the　legend　of　Fig．2．

ing　fold　，　axis．　develops　in　the　investigated　area（Fig．3）．

Therefore，　the　rocks　of　the　Higashiura　and　Kenzan　units

crop　out　in　discending　ordgr　as　traced　westward　along　the

southern　border　of　the　Sawadani　Terrane（Fig．13）．　The

western　extension　of　the　Kenzan　unit　terminates　along

the　Akuigawa　fault，　while　the　northern　border　of　the

Kenzan　unit　is　considered　to　be　in　fault　contact　with　the

rocks　of　the　Mikabu　belt．

　　　The　thrust　fault（Shikibidani　thrust），　which　confines

the　bottom　of　the　Sawadani　nappe，　is　recognized　in　the

upper　stream　of　the　Shikibidani　River　as　the　structural

discontinuity　between　the　alternating　beds　of　sandstohe

and　mudstone　of　the　Sawadani　unit　and　alternating　beds

of　chert　and　dolomite　which　the　Higashiura　unit　contains

characteristically．　Here　the　Shikibidani　thrust　shows

strike　bf　north　to　north－northwest　and　dip　of　about　40°

eastward．　Traced　southeastward，　the　strike　of　this　fault

swings　to　northwest　to　west－northwest　on　the　north　of

Higashiura　and　backs　to　north－northwest　in　the　vicinitシof

the　Natsugiridani　River．　The　northeastern　extension　of

the　Shikibidani　thrust　strikes　nearly　north　on　the　west　of

Mt，　Takashiro　and　turns　its　strike　to　northeast　on　the

northwest　and　north　faces　of　Mt．　Takashiro．　At　the

Kamagatani　River，　the　Shikibidani　thrust　leads　to　the

fault　which　was　regarded　by　KANMERA（1969）as　the

northern　boundary　of　the　Sawadani　Group，　strikes　east

and　dips　moderately　south．　Although　the　strata　on　the

northern　side　of　this　fault　was　regarded　by　KANMERA

（1969）as　the　member　of　the　Kenzan　Group，　which

corresponds　to　the　northern　half　of　the　Kenzan　unit，　it

belongs　to　the　Higashiura　unitaccording　to　the　author’s

definition（Fig．2）．

　　　The　thrust（Kawanaru　thrust），　which　limits　the　bot－

tom　of　the　Higashiura　nappe，　appears　as　the　boundary

between　the　althernating　beds　ofsandstone　and　mudstone

of　the　Higashiura　unit　and　pebbly　mudstone　of　the

Kenzan　unit　at　the　Sakashukitoh　River．　The　shear　plane

developed　in　the　pebbly　mudstone　here　generally　strikes

N80°W　and　dips　about　60°N．　The　trace　of　the　Kawanaru

thrust　shows　a　horseshoe・shape　opening　to　the　east，1ike

the　case　of　the　Shikibidani　thrust（Figs．2，4）The　north－

ern　extension　of　the　Kawanaru　thrust　has　not　been　traced

in　details，　though　it　is　supposed　that　the　Kawanaru　thrust

runs　across　the　Kamagatani　River　near　the　Jizodani　River

according　to　the　result　of　preliminary　investigation　by　the

author　and　to　SuYARI　et　aL（1982）．

　　　The　Shikibidani　thrust　cuts　the　alternating　beds　of

sandstone　and　mudstone　at　the　bottom　of　the　Sawadani

nappe　on　the　north　of　Higashiura，　chert　and　greenstone

on　the　west　of　Mt．　Takashiro　and　greenstone　on　the　north

of　Mt．　Takashiro，　terminating　the　northward　extension　of

幽more　upper　horizon　of　the　Sawadani　unit　as　traced
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FIG．4．　Map　showing　the　major　structural　features．

　　　　　　　　　・一←・：antiform　axes

　　　　　　　　　・。一十・一：　synform　axes

　　　　　　　　ノ＼し：　　crosional　fronts　of　napPcs

ST：　Shikibidani　thrust

KT：　Kawanaru　thrust

KPF：　Kawanarutohgc　fault

northward（Figs．2，3，4）．　Like　thc　casc　of　the　Shikibida・

ni　thrust，　the　Kawanaru　thrust　also　cuts　the　more　upper

horizon　of　the　Higashiura　unit　as　traced　northward．

Such　the　style　of　relationship　among　the　thrust　faults　and

the　strata　of　the　upPer　unit　on　each　thrust　suggests　that　if

the　Takashiroyama　synform　had　not　be　formed　the　Shiki・

bidani　thrust　and　the　Kawanaru　thrust　would　dip　to　thc

south．

1．　The　Sawadani　unit

　　　The　Sawadani　unit　occurs　as　a　nappe　in　the　Sawadani

area，　occupying　the　uppermost　part　of　the　lithologic

sequences　and　the　largest　domain．　This　unit　mainly

consists　of　greenstones　of　vast　volume，　thcir　closcly

associated　limestone，　pebbly　mudstone　and　relativcly

coherent　coarse　sandstone．　And　in　the　pebb墓y　mudstonc

of　this　unit，　serpentinite　and　associated　crystalline　shcists

as　blocks　of　various　scales　are　also　found　characteristica1－

1y．　Besides　them，　pebbly　mudstone　and　sandstone　con・

tain　also　chert，　siliceous　mudstone，　phylitic　sandstonc　and

slate　as　exotic　blocks　which　range　in　size　from　several

millimeters　to　mappable　scale．

　　　　Greenstones　mainly　consist　of　basaltic　lava，　which

often　show　pillow　structure，　and　of　basaltic　hyaloclastite

with　small　amount　of　tuff　to　tuff　breccia　frequently

alternated　with　clastic　limest6ne．　Greenstones　occur

mainly　in　three　horizons　as　the　accumulations　of　blocks　of

various　sizes（Figs．2，5）．　The　greenstones　of　the　lower

horizon　are　closcly　associated　with　coarse　sandstone　and

丘ne　conglomerate．　The　relationship　between　the　former

and　the　latters　is　generally　sedimentary．　The　thick

greenstone　bed　extending　from　the　Ni量da　River　westward

is　chicfly　composed　of　pillow　lava　with　minor　amount　of

chert　and　shows　a　Iargc　lenticular　shape　which　is　in

harmony　with　surrounding　rocks．　Thc　grcenstone　group

of　middle　horizon　exposes　in　the　area　from　Kitohmyo・

Ohyohchi　to　the　west　of　Sawadani．　In　the　west　of

Sawadani，　thc　grccnstones　occur　as　thc　accumulation　of

smamenscs　surrounded　by　pebbly　mudstonc．　Rcddish
purplc　tuff　which　occurs　in　the　arca　from　Nagonose　to

Sawadani　intcrbeds　with　hmestone，　showing　variation　in

lithology　from　tuff　through　tuffaccous　limestone　to　limcs・

tone．　Thc　upper　greenstone　group，　which　overlies　peb・

bly　mudstone　distributed　in　and　around　Sawadani，　is

accompanicd　by　a　largc　amount　of　Iimcstonc．　In　the　Mt．

Hizuka　arca　whcrc　this　group　crops　out　widely，　it　has

bccn　clari行cd　that　thc　grccnstonc　and　limcstone　lenses

arc　cxotic　blocks　mixcd　into　pcbbly　mudstoncs
（YoKoYAMA　et　aL，1979）．

　　　Although　the　limestoncs　are　mostly　crystamnc，　cach

of　their　texturc　are　prcscrvcd　is　of　clastic　type．　They

mainly　consist　of　oolitic　grainstonc　accompanied　by　mud。

stone，　bioclastic　grainstone　and　bioclastic　packstonc（Fig．

6，YoKoYAMA　et　al．，1979）．　Such　lithofacies　arc　also

observed量n　the　present　reef　complcxes．　The　limestone

lenses　of　the　Mt．　Hizuka　area　are　closely　associated　with
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FIG．5．　Generalized　columner　section

　　　　　　Higashiura　and　Kenzan　units．
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of　the　Sawndani，

FIG，6．
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Diagram　showing　the　age　and　lithofacics　of　thc　lime・

stonc　lenses　in　Mt，　Hizuka　area（after　YoKoYAMA　et　al．，

1979．and　present　study）．

1－3：limestone　lenscs（1：Carbonifcrous，2：Early　Pcr・

mian，3：unidentified），4：001itic　grainstonc，5：bioclastic

grainstonc，6：bioclastic　packstone，7：mudstonc，8：

recrystallized．

1arge　quantities　of　greenstones（Fig．2）which　mainly

consist　of　pillow　lava．　Therefore，　the　greenstone・

1imestone　complex　is　considered．to　have　been　derived

from　a　Paleozoic　seamount　and　associated　reef　complex，

as　assumed　by　KANMERA（1969），　MARuYAMA（1976）and

YoKoYAMA　et　aL（1979）．　As　shown　in　Figs．2and　6，

however，　the　greenstones　and　limestones　occur　as　large

lenticular　bodies　surrounded　by　pebbly　mudstone　and　the

limestone　lenses　do　not　show　any　regular　stratigraphic

successions　as　analysed　with　foraminiferal　fossils．　These

facts　clearly　indicate　that　the　structural　relationship　be－

tween　the　greenstones　and　the　hmestones　is　not　of　any

original　reef　complex．

　　　It　has　been　considered　that　the　serpentinite　bodies

which　contain　crystalline　schists　of　402－445　Ma　in　age

（MARuyAMA　and　UEDA，1975）had　intruded　along　a　fault

cutting　the　greenstones　and　pebbly　mudstones　around　the

serpentinite　bodies（KANMERA，1969；MARuYAMA　and
UEDA，1975）．　As　shown　in　the　author’s　geological　map

and　profile（Figs．2，3），　however，　the　serpentinite　bodies

with　the　schists　of　402－445　Ma　appear　to　be　in　harmony

with　the　layering　of　surrounding　mudstones　and　green－

stones，　and　to　be　extended　from　the　border　against　the

Kurosegawa　Terrane　northward　in‘‘tong　shape”（ToM1－

NAGA　et　a1．，1981）．　Besides　the　pebbly　mudstone　con－

tains　not　only　lenses　of　sandstones，　cherts，　greenstones

and　crystalline　schists　but　also　of　serpentinite．　　Such　a

mode　of　occurrence　of　serpentinite　blocks　suggests　that

these　blocks　are　also　sedimentary　slide　masses　sand－

wiched　in　pabbly　mudstones．　The　radiometric　ages　of
the　crystalline　schists　which　occur　as’ xenoblocks　in　ser・

pentinites　are　correlative　with　those　of　the　Kurosegawa

Terrane．　And　also　serpentinite　itself　is　one　of　rock　type

which　charactefistically　occurs　in　the　Kurosegawa　Ter－

rane．　Judging　from　the　mode　of　occurrence　and　the

correlations　of　the　rocks　with　the　Kurosegawa　Terrane，　it

is　most　natural　to　assign　the　sause　of　the　serpentinites　to

the　Kurosegawa　Terrane，　and　then　a　paleoslope　whi中

had　been　inclined　from　the　Paleo－KurosegaWa　Island－arc

relatively　northward　may　bg　assumed・

　　　　Chert，　which　is　a　minor　component　of　the　Sawadani

unit，　occurs　in　some　extent　in　the　north　of　Sawadani　and

around　Mt．　Takashiro．　It　is　commonly　of　bedded　type

and　contains　abundant　siliceous　organic　remains　such　as

radiolarians　and　st）onge　spicules．　　It　also　yields　poorly

preserved　conodonts　occasionally．　The　cherts，　as　based

on　the　ages　of　radiolarians　and　conodonts，　are　classified

into　two　groups，　Permian　and　Early　Triassic（Fig．11）．

Permian　cherts，　of　which　individual　layers　are　usually　5－

10centimeters　in　thickness，　are　reddish　at　places　and　tend

to　be　associated　with　greenstones．　While　Early　Triassic

cherts，　of　which　individual　layers　are　1－2　centimeters　in

thickness，　do　not　look　ruddy，　alternate　occasionally　with

acid　tuffaceous　materia1，　and　often　grade　into　bedded

siliceous　mudstone．　Bedded　siliceous　mudstone　ranges

from　Late　Triassic　to　Early　Jurassic　in　age．　Such　change

in　hthofacies　may　suggest　that　the　sedin土entary　environ－

ment　changcd　from　pelagic　to　rather　terrigcnous　with

passing　of　time．

　　　　Pelitic　rocks　consist　mainly　of　pabbly　mudstone．

Also　ordinary　black　mudstone　Qccasionally　interbeds　with

pebbly　mudstone，　though　its　extensions　are　fairly　re－

stricted．　Limestone　and　chert　lenses　contained　in　pebbly

mudstone　are　Late　Carboniferous　to　Late　Permian　and
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Early　Permian　to　Carnian　in　age　respectively．　While

pelitic　rocks　yield　Late　Triassic（？）to　Ear量y　Jurassic

radiolarian　fossils（Fig．2，　Table　1）．　Such　a　mode　of

occurrence　of　the　constituent　rocks　of　the　Sawadani　unit，

that　the　older　pelagic　sediments　such　as　limcstones　and

cherts　occur　as　lenses　in　the　younger　terrigenous　sedi一

ments　such　as　pelitic　or　psammitic　rocks，　suggests　that　the

Sawadani　unit　is　composed　mainly　of　olistostromes．

Summerizing　the　evidence　afforded　by　the　paleontologic・

al　record（Fig．11，Table　1）the　Sawadani　unit　is　consid・

ered　to　have　been　formcd　during　the　age　between　carly

and　middle　Early　Jurassic　time．

TABLE．1． L：sT　oF　Jumsslc　RADIoLARIAN　FosslLs　FRoM　THE　SAwADANI　AREA（SAwADANI　TERRANE）．

Sawadani　u． liigashiu「a　Unit KenzaII　Unit

①　①　　　①　o o　　　　①　①　①　①　　　ω
騨■喝　印■鴫　　　　騨■噂　胴■噂 自　　　一噂一噂一噂一　　　　属

嘱5　虞5　　　00　ro o　　　雨　雨　雨　63　　　0

昌‘　　‘昌 中の　　♂＝」：6：」＝　　　一
の　の　　　の　の q　　　り噛　匂つ　的　の　　　9う

曳コ　　　　　　　　　　　　　　℃
：3　　　　　　　　　　　　　　　　＝コ

㎝　の　　　9り　の 臼　　の●句9つの　　　臼
口　昌　　　　コ　＝ コ　コ　コ　コ

o　o　　　o　o o　o　o　o
①　①　　　　o　o h　　　“9①ω①　　　h
り　o　①　⇔　り　ω 飼一●　o　　り　　り　　o　⇔　　o　■一■● o　o　①　o　ω　①　①
9－　●一　脚■噂・一　騨鴫　欄　験 o　ウ∂　・［鴫　・●■噂　・一　。一　嗣　o：コ 騨■噂　9一喝　一　一　印■哺　●一噂　o■●

一喝一噌r◎－G嗣　駆3 o　雨一●■酬9一呵一噂　o◎　ρ 祠　鱈3鱈306　昭3　雨　06
・一・一‘・一・一一嶋 ①　一■噸　・一喝　．一　。一　岬鴫　轟：　o ‘凶：‘濯：」＝孟：」：
の　9つ　的　9つ　の　の 自　uつ　9】　u7　uつ　㎝　　uつ　口 の　の　9つ　の　uつ　り　の

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Samples

Species
　●　　　o　　　●　　　●　　　●　　　●

－o司o◎噂u50

　●　　　　　　●　　　　　　●　　　　　　o　　　　　　●　　　　　　5　　　　　　0　　　　　　●

　　　　　o騨哺c団oつマト。ooo　　　　　　騨■噸　9■喝　●一●　騨馴G　●匿哺

　●　　　●　　　●　　　●　　　●　　　●　　　●

uゆ㊤卜o◎⊂カo帽
一　r口噸　一　騨●●　騨噌　ひご　c噛

1．　　Pαη亡α71εるτ¢翼配　亡αη翼εη3θ　　PESsAGNO＆BLOME 十

2．　　P．　　左zuεηsε　　　PESSAGNO　＆　BLOME cf．　　c仁cf．

3．　　PαZαεosα亡翼rηαL②S　　sp． 十十　　　　十 十

4．　　βαgoめμ冊εrrαか己ou朋　PESSAGNO　＆WHALEN cf．

5．　　8．　　psε翼40εrrα亡でou配　　KISHIDA　＆　HISADA 十十 十十　　十
6．　　β・　　儒o翼de箆sθ　　PESSAGNO　＆WHALEN 洋 cf．

7．　　β・　　厩odθs亡翼凋　　PESsAGNo　＆　WHALEN cf．

a．　B・　sp． 十十十十十十 十十十十十十十十
9．　　　Oroτ亡143　　　sp． 十十十　　十十 十十十十　　十
10．　　ム1αporα　　sp． 十 十

u．　　βroc彦翼s　sετω三4ηεπsで8　PESSAGNO＆WHALEN cf．

12．　β・　sp． 十　　　　十十 十十　　十
13．　　5亡でohocαpsα　　sp．　Bφ 十 十
14．　　　♂りor｛亡14S　　　sp． 十 十

皇5．　　Zαr亡LεS　　sp． 十
16．　　〃αカobα瀧¢π翼亡α　　DE　WEVER 十 cf．　　　　　十十十
17．　　5ゐでohooαpsα　　sp．　A． 十十
18．　　Pαrαhs翼μ3πε②湧Pτ撹凋　　YAO cf． 十十
19．　　P・‘？）　　sp．C． 十 十

20．　　5ヨγ゜｛η≦700αp5α　　　sp．B° 十　　　　　十
21．　　oαηOP亡翼餌　　αημτα亡翼凋　　PESSAGNO cf．

22．　0・　sp． 十　　十　　十’十 十十　　　　十十十
23．　　σ｛9で　∫u3か五3　　DE　WEVER cf．　　　十
24．　σ・　sp． 十　　　　十
25．　　κα亡rαηα　　sp． 十

26．　　　Pαrα1吃εt414m　　　sp．D． c£cf． 十

27．　　5poπgooαpεu．乙α　　sp．　C． 十

28．　　5カでchooαpsα　ooηりe¢α　　YAO 十

29．　5・　sp． 十　　十 十 十
30．　　　〃51414加　　　sp． 十 十十十十十　　十
31．　　45poηgro5α亡翼rπατ曇s”　亡8亡rαsp多πンs　　　YAO 十
32．　　乙翼P海εrで麗配　　sp． 十 十　　　十十
33．　　Tricol・oeaps｛z‘？♪　fusifornヒ己s　　　YAO 十
34．　　ε撹oヨrカで4乞8τL！4凋　翼π㍑凋α8P！εθ　　　（YAO） c『． 十cf．　　十十
35．　　〃ημ凋α　εご｝3でπα亡”s　　ICH　I　KAWA　＆　YAo

十　　　　十
36．　　！ノ．　　亡！ノP｛o！43　　1CH　I　IくAwA＆　YAO

十　　　　　十
37．　ひ・　sp． 十　　十十十
38．　　oヨr亡ooαpsα加α3亡o重dεα　　YAO

十十十
39．　　P②αoαπ亡九〇〇αpsαで2／　OPεro翼τ②　YAO

十十
40．　　Pro亡㍑η㍑辺α　∫翼sで∫orπ冗s　　　I　cHIKAwA　＆　YAO 十　　十

4i．　P・　sp． 十十　　十十
42．　　7r｛ooτ08αpsα　pL¢dαr翼m　　YAO 十　　十　　十　　十
43．　　7．　　Pαrリ｛poLα　　TAN cf．

44．　？・　sp． 十　　十 十十十十十十十
45．　　Pαrりでo名η9翼τα　　　sp．F．

十十十十
46．　　4ro｝1αεodでoわ！ノo凋で亡rα　rで9名dα　　PESSAGNO cr．　　　　cf．
47．　4・　sp． 十　　十　　十
48．　尻o亡ンo鵬加ετ乙αr2，たα冊oεηsでS　M＆K’の 十

＃　：affinity

＊：YAOetal．　（1982）
材：MIZUTANI＆KIDO
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2．　Higashiura　unit　　　　　　　　　　　　　　．

　　　The　rocks　of　the　Higashiura　nappe，　that　is　the

Higashiura　unit，　can　be　traced　from　Higashiura，　through

the　northwest　of　Mt．　Takashiro，　to　the　upper　stream　of

the　Kamagatani　River．　This　means　that　the　rocks　found

in　Higashiura　and　in　the　area　ranging　from　the　north　of

Mt．　Takashiro　to　the　Kamagatani　River　are　in　succession，

and　that　the　Higashiura　unit　in　the　investigated　area

occurs　both　in　the　trough　part　and　in　the　northern　flank　of

the　Takashiroyama　synform．
　　　The　Higashiura　unit　also　consists　of　the　alternation　of

olistostromes　With　pelitic　and　psammitic　matrices，　and　is

characterized　by　the　occurrence　of　olistolith　of　chert

associated　with　dolomite．

　　　The　best　exposure　of　the　dolomite　rocks　is　fbund　in

the　area　between　the　Shikibidani　River　and　the　Fu・

jigauchidani　River．　In　the　alternating　beds　of　chert　and

dolomite，　commonly，　dolomite　beds　are　about　ten　centi・

meters　in　thickness．　Massive　dolomite　frequently　con・

tains　chert　blocks　of　irregular　shape．　Besides，　dolomite

also　occurs　as　breccia　in　basic　tuffaceous　matrix　together

with　chert　and　limestone　rubble．　Such　chert－dolomite

beds　have　also　been　found　in　the　Washinosu　area，　Kochi

Prefecture，　and　the　Okegoya　and　Tsuenose　areas，　Ehime

Prefecture，showing　lithofacies　corelated　with　those　of　the

Higashiura　unit　and　yielding　Late　Carboniferous　cono－

donts（lsozAKi　and　MATsuDA，1980；SuYARI　et　aL，1981）．

　　　　Sandstone　of　the　Higashiura　unit　is　generally　coarse

and　massive　and　occurrs　common量y　as　the　matrix　of

olistostrome．　And　it　frequently　passes　into　rudaceous

facies．　It　also　contains　a　large　amount　of　pelitic　material

and／or　microcrystals　of　phyllosilicate，　and　belongs　to

wacke．　The　rock　fragments　contained　in　sandstone　are

composed　mainly　of　acid　and　intermediate．pyroclastic

rocks　with　minor　amount　of　granitic　rocks，　chert　and

mudstone．　Among　the　pebble－size　rock　fragments，

chert　is　predominant　and　pyroclastic　rocks　and　granitic

rocks　are　rare．　The　latter　two　are　we11・rounded　and

have　been　observed　only　in　some　outcrops．　No　fbssils

have　been　discovered　from　the　sandstone　matrix．

　　　Radiolarian　fossils　have　been　obtained　from　mud－

stone　of　four　localities　besides　from　siliceous　mudstone

closely　related　to　chert　（Fig．2，　Table　1）．　The

Higashiura　unit　is　assigned　to　middle　to　late　Early　Jurassic

age　based　on　radiolarian　fossils．

3．　Kenzan　unit

　　　　The　Kenzan　unit　is　restricted　in　the　northwestern

part　on　the　geological　map（Fig．2），though　it　occupies　the

area　between　the　Higashiura　nappe　and　the　Mikabu　belt

on　the　north　of　the　mapped　area　and　its　western　extension

is　terminated　along　the　Akuigawa層fault．　It　was　consid。

ered　by　HIRAYAMA　et　aL（1956）that　the　Chichibu　belt　in

Eastern　Shikoku　is　covered　by　the　Kenzan　Group　in　the

north　and　the　Sawadani　Group　in　the　south　and　that　these

two　groups　are　arranged　in　the　east・west　trend．　It　has

been　clarified，　however，　through　this　investigation　that

the　rocks　occurring　in　Kawanaru　and　its　further　west　area

（Kenzan　Unit）continue　to　the　Kenzan　Group（Fig．2）．

Thus　it　can　be　stated　that　the　Kenzan　unit　is　not　only

distributed　on　the　north　of　the　Higashiura　and　Sawadani

units，　but　also　underlies　them（Figs．2，3）．

　　　　The　Kenzan　unit　is　also　composed　chiefly　of　olisto・

strome　with　pelitic　matrix．　The　rock　types　of　the　olisto。

1iths　are　composed　mainly　of　chert　with　small　amount　of

acid　tuff　and　alternating　beds　of　sandstone　and　mudstone．

Middle　Jurassic　radiolarian　fossils　have　been　discovered

from　mudstone　of　the　Kenzan　unit（Kenzan　Group）on
th6　north　of　the　mapped　area　by　lsozAKi　et　al．（1981）and

SuYARI　et　a1．（1982）and　in　the　north　of　Kawanaru（Fig．2，

Table　1）by　the　author　from　mudstone　which　altemates

with　sandstone．　This　fact　indicates　that　the　continuity

between　the　rocks　exposing　in　Kawanaru（Kenzan　unit）

and　the　Kenzan　Group　is　also　paleontologically　proved．’

The　Kenzan　unit　can　be　dated　as　early　Middle　Jurassic

age　on　the　basis　of　fossil　evidence（Fig．2，　Table　1）．
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FIG，7．（A）Distribution　of　structural　units　in　the　Mt．　Mitaki・Ohnoganara　area．

　　　　　　（B）Geological　skech　map　showing　the　resional　relation　between　the　Mt．　Mitaki　and　the　Ohnogahara　areas．
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B．　GEoLoGY　oF　THE　OHNOGAHARA　AREA

　　　The　Ohnogahara　area　selectcd　to　study　on　the　Sawa・

dani　Terrane　in　Western　Shikoku　coveres　to　the　north　of

Mt．　Mitaki（Shirokawa　Town）and　Koya（Nomura
Town），　Ehime　Prefccture，　and　Tsubonota（Yusuhara

Town），　Kochi　Prefecture（Figs．7，8）．　The　Sawadani

Tcrrane　in　this　arca　thrusts　over　the　Kuroscgawa　Ter・
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FIG，8．　Geolagical　map　of　the　Ohnogahara　area（Sawadani　Tcrranc），　Westcm　Shikoku．

　　　　　1：chert，2：sandstone，3：limestone，4：ultramafic　rocks，5：　mudstone，6：grecnstonc，7：fault，　E：Enoki，　F：Funato　Rivcr，

　　　　　Ky：Koya，　S：Shobwa，　N：Niragatonge　Pass．
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α

Geolegi¢alρro轟lcs　a1o簸g｛he難縫es　A－A㌧B－B’縦鍵d　CC’o縫Flg。8．　See癒e　legend◎f　Hg．8．

m

m！｝e。　Th¢　th撚st　fa縫難　betweeR　the　S謎wada難i　a難d

，Kurosegawa　Termnes　can　be　traced　from　Tsubonota　to

象he薮orth（》f　Nak鋤okawa（Shlr◎kawa、　Tow轟）a鍛d　dips

gent董y　to　the　north．　This　fault　is　hereafter（灘esignated　as

the　Tsubonota　thmst　because　it　is　most　obviously　present

圭総撫¢wes£◎£Ts犠bo薮◎ta（F圭g．7）．

　　　　The　strata　of　the　Sawadani　Terrane　in　Western

Shikoku　is　divided董搬o　two難董ts，　the　Oh難og8hara騰i£at

the　top、and　the　Kano＆awa　unit　at　the　bottgm．　The

nappes　co搬posed◎f£he．Ohno畠ahara　u轟it　and　the　Kano。

gawa口nit　are　ca薮ed’the　Ohnogahara　napPe　and　the

Kanogawa　nappe　respectively．　The　faults　between　those

two　napPes　caR　be　traced£r◎擶Ts羅bo薮◇ta　tkrough　Sakura－

tohg¢Pass　northwestward，　and　limits　the　north¢astern

b◎rd¢τ◎f　the　Noigawa　Formati◎籍（T◎畷NAGA　et　a！．，

1979）（Fig．7）．　This　fault　is　named　Sakuratohge　thrust．

1．　　Ohnogahara　unit

　　　The　Ohnogaharaμnit　is　structurally　subdivided　into

three　§疑b繋織嚢s，　01，　02　a総d　O3　s縫b慧総髭s　三総、asce総d韮薮g

order（Figs、7，8）．　The　Sakuratohge　thrust，　which　limits

建he　bo鍵o撚of　the　OhRogahara総apP¢，　exte論ds　fr◇鵬the

north　of　Sakuratohge　Pass，　through　the　west　of　Mt．

A憩az厩s斑ni，　to　Sohgawa（Nomura　Town），　As　traced

northward，　the　Sakuratohge　thrust　swlngs　the　strike　to

east　in　Kitahira（Kawabe　Vmage），　Ehim¢Prefecture

（Flg．13）．　Tぬe　Ka轟◎gawa総appe　exp◎ses　wlde1y　l縫Hl・

jikawa　Town　and　on　the　western　side　of　the　Ohnogahara

艶pPe。　A捻d　f縫rther髭ex重e嚢ds儲t難e難◎rthem　slde　of

the　Ohnogahara　nappe（Fig。13）．　The　O2　subunit　is

髄mitted　its　bottom　by　the　fault　which　runs　from　Enoki，

through　Koya，　to　abo越t　5◎Om織or由eas重◎f　Nlragatohge

Pass（Fig．8）．　The　top　of　the　O2　subunit　is　cut　by　the

fa瞭i轟the総◎曲◎f　Koya　which蹴総§betwee縫the
limestone　of　the　O2　subunit　and　pebbly　mudstone　of　the

O3　s糠b縫！憾£．　Th¢refore，蒙he　O2　subuRit　d韮sappears　be－

tween　Koy繍and鷺noki，　and　th¢01　and　O3　subunits　are

in　immediate　contact（Fig．8）．

　　　丁熱eOl　s伽磁from霊he　bo象重om　upward，　co擁slsts　of

the　lower　member　of　Sohgawa　greenstones，　pebbly　mud。

st◎轟¢，　Kohka董霊o　serpe搬翻tes，　pebbly搬縫dsto盤¢，　the

upp¢r　member　of　Sohgawa　greenstones　and　pebbly　mud・
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c◇沁懸e誓§e¢t董o難o£tぬeOhncgakara

stone　（Fig．10）、　The　Sohgawa　greenstones　contain

basal£ic　l農va（1織P韮aces　p盗◎wed），　piUow　breccia，　hyalo－

clastite　and　tuff　with　intercalated　pelitic　rock，　limestone

and　cher£．　Hyaloclastite，　tuff　and　other　rocks　have　weak

fb簸ation　define（輩by　para盤e叢or蓋entati◎n　of　p叢aty　a鴛d

prismatic　minemls．　The　constituent　rocks　of　both　upper

鐙d！ower撚e蒲ber§Gf　S◎hgawa　gτee蕊st◎織es　aτe　si！捻i韮ar，

although　the叩per　portion　of　the　upper　m¢mber　is
蓋！Rerstrat董fied　w嚢h　se甲e滋韮鍵嚢e韮e擁s¢s．

　　　The　Kohkaino　serpentinite　is　sandwiched　and　strat－

i負ed　between　pebbly　mudstone　beds（Fig．8）．，The　ser。

pe撚1総lte　body掘籠s　northwestward　as　t籔e　pebb葦y　m鷲d・

stone　beds　become　thinner，　and　it　disappears　in　the

s◎雛hwest　of　Shoh耀a．　The（》rlgi総1τo¢ks　of　i重aぎe　a韮most

wholely　serpentinized，　though　only　clinopyroxenite　can

raどe韮y　b¢fo囎d・The　Kohkai総o　serpe搬1譲e　l羅d秘des

not　only　blocks　of　sandstone　and　mudstone　but　also　high

pr¢ssure’type　crystalline　schists　such　as　glaucophane

schist（T◎MINAGA　a籍（韮HARA，1980；TsuKuDA　et　al，，

1981c），　similarly　to　the　cas¢of　the　serpentinite　of　the

Sawada籍i毬盤i塾i総the　K嚢oh霧捻yoh。Ohy◎hchi鍵¢a瀟e織一

tioned　above．
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　　　The　O2　subunit　is　structurally　dividcd　into　thc　uppcr

and　lower　members．　Thc且owcr　mcmber　consists　mostly

of　greenston6s　but　contains　limcstonc，　scrpcntinitc　and

pebbly　mudstone　in　small　amount．　Thc　uppcr　mcmber

is　composed　of　pebbly　mudstonc　and　limcstonc　with　small

amount　of　greenstones．　Sandstonc　and　chcrt　arc　aiso

found　as　blocks　which　can　not　bc　cxprcs6cd　on　thc

geological　map　in　size．　Limcstone　is　mostly　rccrysta1・

lized．　Therefore，　only　mudstonc　and　oolitic　grainstonc

can　be　locally　observed　in　it（ToM夏NAGA　and　HARA，1980）・

Limestone　of　the　upper　member　occurs　as　accumulation

of　small　lenses　in　pebbly　mudstonc．　Thcsc　lcnscs　appcar

to　be　comb’s　teeth　which　havc　comc　out　from　thc

greenstones　of　the　lower　member（Fig，8）．

　　　The　O3　subunit　consists　of　pcbbly　mudstone　and

large・scale　lenses　of　sandstone，　greenstone　and　chcrt　with

small　amount　of　limestone．　The　lithologic　laycrs　trcnd

in　cast－west　and　dip　gently　northward．

　　　Thc　constitucnt　rocks　of　the　Ohnogahara　nappe　are

quite　similar　in　lithofacies　to　thosc　of　the　Sawadani　unit

（Fig．10）．

2．　Kanogawa　unit

　　　The　Kanogawa　unit　which　underlics　the　Ohnogahara

unit　is　in　contact　with　the　Kubono　Formation　of　the

Kurosegawa　Terrane　across　the　Tsubonota　thrust（Figs．7

and　22）．　The　Kanogawa　unit　in　this　mapped　area　is

composed　of　the　Noigawa　Formation．

　　　The　Noigawa　Formation（ToMINAGA　et　aL，1979）
consists　largely　of　greenstone，　chert，　sandstone　and　mud－

stone．　Their　beds　are　rather　continous，　strike　in　eas’t－

west　trend　and　dip　steeply　northward（Fig．22）．　Green・

stones　are　mostly　of　basaltic　lava，　tuff　and　hyaloclastite．

Basaltic　lava　which　contains　dolerite　is　generally　massive

but　locally　pillowed．　Clinopyroxenes　of　basaltic　lava　are

titaniferous　augite　orsalite　rarely　accompaniedby　aegirine－

augite．　Tuffaceous　rocks　contain　limcstone　lenscs　which

y五eld　fossils．　Chlorite，　epidote　and　pumpellyite　are　com・

monly　observed　as　metamorphic　minerals　in　greenstone．

　　　　Cherts　are　generally　bedded．　They　are　devided　into

two　types　in　clour，　red　to　reddish　brown　type　and　white　to

dark　grey　type，　but　change　gradually　to　each　other．

　　　　Sand．stone　is　generally　medium　to　coarse・grained　and

massive，　and　become　occasionaHy　into　rudaccous．　It

frequently　contains　chert，　siliceous　mudstone　and　grecn－

stone　blocks　or　lenses．　Namely，　it　appears　to　be　thc

matrix　of　olistostrome　with　olistoliths　of　such　kinds　of

rocks．

　　　　It　is　common　that　pelitic　rocks　are　pebbly　and，

contain　greenstone，　chert，　siliceous　mudstone，1imestonc

and　sandstone　as　blocks　or　fragments，　Although　green－

stones　are　illustrated　on　the　geological　map　as　thick　beds

of　good　continuity（Fig．22），　as　a　matter　of　fact，　thcy　arc

frequently　interbedded　with　thin　pebbly　mudstonc　layers．

Thus　it　may　be　stated　that　the　whole　of　the　Noigawa

Formation　is　composed　of　olistostromes　which　have　both

pelitic　and　psammitic　matrices．　The　thick　chert・

dolomite　beds　have　been　reported　by　KAsHIMA（1969）

from　Okegoya（Oda　Town）on　the　north　side　of　thc

Ohnogahara　unit．　They　are　correlative　with　thosc　of　the

Higashiura　unit．　The　constituent　rocks　of　the　Kanogawa

unit　are　quite　similar　in　Iithofacies　to　those　of　the

Higashiura　unit．

　　　　Regarding　with　structural．state　and　lithofacies，　thus，

it　may　be　infcrred　that　the　Ohnogahara　unit　and　the

Kanogawa　unit　arc　correlated　with　the　Sawadani　unit　and

the　Higashiura　unit　in　Eastern　Shikoku，　respcctivcly．　In

Ccntral　Shikoku，　thc　Sawadani　Terrane　is　widcly　covcrcd

by　the　corrclatives　of　the　Sawadani　and　Higashiura　units

as　well　as　in　Eastcm　and　Westcrn　Shikoku　as　shown　in

Fig．13．　And　thc　strata　which　scems　to　be　corrclated

with　the　Kcnzan　unit，　as　a　possibility，　occur　only　along

thc　Kamiyakawa・lkcgawa　anticlinc．　Thc　ordcr　of
arrangement　of　these　units　in　Ccntral　Shikoku　is　esscn・

tially　the　samc　as　that　in　Eastcrn　Shikoku（Fig．13）．

　　　　C．　D£vELoPMENT　oF　THE　SAwADAM　TERRANE

　　　In　order　to　make　the　rccognition　of　a　tcrrane，　it　is

necessary　to　examine　the　accumulation　proccss　of　its

constitucnt　rocks．　Each　of　the　Sawadani　unit，　the

Higashiura　unit　and　the　Kcnzan　unit　mainly　consists

olistostromcs　in　which　various　rocks　of　diffcrcnt　ages　and

facics　are　mixcd．　Judding　from　the　radiolarian　fossils

obtained　from　pelitic　matriccs　of　olistostromes，　the　ages

of　the　units　are．different　each　other．　In　Fig．11　are

complied　the　rcspectivc　ages　of　constituent　rocks　of

invividual　units　of　the　Sawadani　Terrane　in　Eastern

Shikoku．　The　following　four　items　can　be　rcad　from　Fig．

11：

（1）　In　each　unit，　the　ages　of　the　constituent　rocks

arrange　in　the　order　of　limestone，　chert，　siliceous　mud・

stone　and　mudstone　from　older　to　younger．

（2）　Each　pair　of　limestone　and　chert，　chert　and　smceous

mudstone　and　siliceous　mudstone　and　mudstone　of　indi－

vidual　units　tend　to　show　the　overlap　of　age．

（3）　The　rocks　of　a　kind　in　the　lower　unit　is　younger　in

age　than　those　of　the　same　kind　in　the　upper　unit．

（4）　The　same　sort　of　rocks　in　the　different　units　tend　to

show　the　overlap　of　age．

　　　In　addition，　it　must　be　considered　that　each　unit

composes　a　nappe　and　that　both　two　boundary　thrusts　of

the　nappes，　the　Shikibidani　thrust　and　the　Kawanaru

thrust，　have　developed　to　dip　gently　to　the　south　during

pre・Crctaceous　time（item・5）．

　　　The　first　item　means　that　thc　changc　of　dcposits’with

the　time　may　have　causcd　by　the　passage　of　the

sedimentary　basement　from　pelagic　to　terrigenous．　The

sccond　item　proves　that　the　different　kinds　of　coeval

rocks　which　dcpositcd　in　different　circumstanccs　are

involved　in　thc　samc　unit．　The　third　itcm　implies　that

the　same　kind　of　accumulation　of　the　scdimcnts　had　becn

performed　in　thc　order　from　thc　uppcr　nappe　downward．

And　the　fourth　item　mcans　that　thc　coeval　rocks　accumu・

lated　in　the　samc　cnvironmcnt　tend　to　bc　also　involvcd

scparately　in　plural　units．

　　　It　is　known　that　in　thc　Franciscan　Group　dcvclops

the　landward　dipping　imbricate　thrusts，　which　corrc・

sponds　to　thc　fifth　itcm，　and　arc　also　recognisable　thc

abovc・mentioned　itcms・1，・3　and－4（P尼ssAGNo，1973；

MAxwELL，1974）．　In　Japan，　simillarly　to　the　case　of　thc

Franciscan　Group，　many　bclt　which　are　explained　as　thc

accretionary　prisms　are　known　to　show　such　the　five　items

（c．g．　KANMERA　and　SAKAI，1975；MATsuoKA，1984；YAo，

1984；IsHIDA，1985a；OTsuKA，1985；OzAwA　et　a1．，1985）．

The　item・2，　however，　has　hardly　been　reffered　or　expli・

cated　in　previous　works．

　　　For　the　understanding　of　the　formation　of　the　indi・
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FIG．11．　Ag，、・f　thc　c…tit・・nt…kゴ・f・th・tcct・…t・atig・aphi・unit・b・・cd・n　p・1・・nt・1・gi・al　d・t・・f　th・Chi・hib・b・且t　i・E・・t・m　Shik・k・・nd　f・cq・・n・y　di・t・ib・ti…fmdi・met「ic　dates°f　the　Ku「°segawa「°cks・

　　　　　　　1：crystalline　schists，2：Mitaki　igncous　rocks，3：Terano　mctamorphic　rocks，4：clastic　rocks　containing　molluscan　fossils，5：mudstone，6：siliceous　or　tuffaccous　mudstone，　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　7：chert，8：且imcstonc，9：grecnstone．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，IsozAKI　et　aL（1981），　KARAKIDA　and　STERN（1970），　KAwANo　and　　　　　　　Data　are　from　followings：HAYAsE　and　IsHlzuKA（1967），　HAyAsE　and　NoHDA（1969），　HiRAYAMA　et　al．（1956），　IcmKAwA　ct　aL（1953），　IsozAKI　and　MATsuDA（1980）

　　　　　　　U・DA（1966），　M・・u・AM’A　and・U・DA（1975），　M・・u・AM・・t・L（1978），　M・TsuM・…t・1．（1968），0・・（1983），　SHIBATA（1968）・S・・BA・A・t・L（1979），　SHIBATA・t・L（1984）・S田M・・t・L（1969）・SuYA・・et・L（1981・1982），　U・DA・・d

　　　　　　　ONuK1（1969），　UEDA　ct　a1．（1980），　UMEDA　ct　aL（1986），．WATANABE　and　SuzuKI（1978），　YANAGI（1975），　YoKoYAMA　ct　aL（1979），　YosmKuRA　ct　aL（1981）and　this　study．
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　　　　　　　　　　　一・一．一：isochronous　surface
FIG．12．　P・・刷・・f・impli行・d・edim・nt・ti・n　p・・cess・n　th・m・vi・g　Pl・t・i11・・t・ati・g　th・i・t・・se・ti・n・f　th・1ith・faci・・b・und・・i・・

　　　　　　　and　isocronous　surfaces．　The　values　a，　b　and　c　are　de∬ned　by　speed　of　bgth　sedimentation　and　plate　migration．

vidual　units　of　the　Sawadani　Terrane，　the　accumulation

process　of　constituent　rocks　has　to　satisfy　all　the　above－

mentioned　items．　The　only　following　model，　as　shown

in　Fig．12，　satisfies　these　five　items　With　no　inconsistency．

　　　The　bacement　of　the　constituent　rocks　of　each　unit

may，　have　been　an　oceanic　plate　which　had　relatively

moved　from　the　oceanic　realm　landward．　Because，　in

each　unit，　the　sedimentary　environment　gradually
changed　from　pelagic　to　terrigenous（items－1　and・2），　and

the　pelagic　sediments　in　earlier　stage　are　commonly

associated　with　greenstone．　If　the　oceanic　plate　moves

at　a　constant　speed，　the　time　can　be　changed　into　the

distance　of　the　plate　remova1．　In　Fig．12，　the　values　’a，　b

and　c　are　related　to　the　difference　in　the　speed　of　both

plate　removal　and　sedimentation．　In　the　sedimentary

pile，　the　lithofacies　boundary　plane　must　intersect　the

isochronous　surface．　When　a　plate　passes　successively

through　depositional　environments　of　A，　B　and　C（item－

1），A，　B　and　C　materials　will　be　piled　up　on　the　plate　in

ascending　order．　Therefore，　a　succession　of　A，　B　and　C

materials　in　an　outcrop　is　expressed　as　the　line　P　in　the

figure．　The　expanse　of　the　beds，　however，　is　not　ex・

pressed　on　the　line　P．　Consequently　the　heteropic　facies

in　a　unit　caused　by　the　intersection　of　the　lithofacies

boundary　plane　and　the　isochronous　surface（item・2）can

not　be　represented　only　by　the　line　p・　The　ranges　in　age

of　A，　B　and　C　materials　in　a　certain　unit　are　given　as　ta1，

tbl　and　tcl　respectively（item・2）．　When　we　apply　chert，

siliceous　mudstone　and　mudstone　to　A，　B　and　C　material

respectively，　the　rocks　which　occupy　the　area・1　and　the

area－2　in　Fig．12　correspond　well　to　those　of　adlacent　two

units　in　Fig．11．　If　the　adjoining　two　units　were　con．

verted　from　the　area・1　and　the　area－2，　the　sedimentation

ranges　of　A　material　in　the　units　would　be　given　as　the

values　tal　and　ta2　respectively．　This　suggests　that　both

age　polarity　among　the　units（item・3）and　duplication　of

sedimentary　periods　between　the　same　type　of　rocks　in

the　neighboring　units（item－4）may　result　from　the　steady－

state　plate　convergence，　the　continous　accumulation　and

the　episodic　transformation　of　material　to　the　accretion－

　　　　　　
ary　p「1sm・

　　　Judging　from　the　imbrication　of　the　Shikibidani

thrust　and　the　Kawanaru　thrust，　the　offscraping　model

（e．9．SEERY　et　aL，1974；ScHoLL　et　aL，1980；KAGAMI　et

al．，1983）may　be　applied　to　the　process　of　transformation

of　the　deposit　to　the　accretionary　prism．

　　　　If　each　unit　of　the　Sawadani　Terrane　was　fomled　by

the　above・stated　process，　they　each　may　be　regarded　as

the　initial　structural　sequences　at　the　stage　of　accretion・

　　　Judging　from　the　age　polarity　among　the　units　in　the

SaWadani　Terrane，　the　relative　direction　of　movement　of

the　oceanic　plate　may　have　been　toward　the　south（from

the　inner　side　to　the　outer　side），　as　stated　on　the　tectonic

framework　bf　the　present　Japanese　Islands．　As
metioned・in　the　preceding　pages，　the　rock　fragments　or

pebbles　of　sandstone　and　pebbles　of　conglomerate　of　the

Sawadani　Terrane　consist　mostly　of　acid　to　intermediate

pyroclastic　rocks　with　minor　amount　of　granitic　rocks，

chert　and　mudstone．　These　pyroclastic　rocks　and　gran－

itic　rocks，　as　well　as　serpentinite　and　associated　crystalline

schists　which　occur　in　the　Sawadani　nappe　and　the

Ohnogahara　nappe　as　sedimentary　slide　masses，　are

correlative　with　the　Kurosegawa　rocks　of　the　Kurosegawa

Terrane（e．9．　ToMINAGA　et　aL，1979，1981；TsuKuDA，

1980）．　Besides，　this　rock　group　which　corresponds　to

the　supPosed　land　in　the　direction　of　the　oceanic　plate

during　the　accretional　stag60f　the　Sawadani　Terrane　is

not　distributed　except　for　in　the　Kurosegawa　Terrane　at

present・

　　　　From　the　above－described　evidence　and　considera－

tion，　the　Sawadani　Terrane　may　be　defined　as　the　pro－

vince　covered　by　the　rocks　accumulated　and　accreted　in
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the　convergent　plate　junction　along　the　northern　fron　of

the　Kurosegawa　Island－arc　during　Early　and　Middle

Jurassic　time．

　　　　The　southern　boundary　of　the　Sawadani　Terrane

corresponds　to　the　northern　border　to　the　Kurosegawa

Terrane．　The　geology　of　the　Kurosegawa　Terrane　must

be　considered　but　will　be　analysed　in　the　later　pages．

The　limit　of　the　northern　extension　of　the　Sawadani

Terrane　has　not　been　clarified，though　there　appears　to　be

afault　between　the　Sawadani　Terrane　and　the　Mikabu

belt．　Data　for　the　discussion　on　the　relation　between

them　are　as　follows：

（1）　Reddish　muddy　matrix　of　gabbro　olistostrome　of

Mikabu　greenstones　yields　Late　Jurassic　radiolarian　fos－

sils（IwAsAKI　et　a1．，1984）．

（2）1The　boundary　fault　between　the　Sawadani　Terrane

and　the　Mikabu　belt　appears　to　diagonally　cut　the　plural

structural　sequences　of　the　Sawadani　Terrane．

　　　　The　first　item　may　suggest　that　the　age　of　the　Mikabu

belt　lies　on　the　trend　of　the　younging　age　polarity　of　the

Sawadani　Terrane．　However，　because　the　age　rela－

tionship　of　original　rocks　between　th6　Mikabu　belt　and

the　Sambagawa　belt　has　not　yet　been　determined，　it　can

not　be　concluded　that　the　age　polarity　sucseeds　from　the

Sawadani　Terrane　to　the　Mikabu　belt．　The　second　item

means　that　the　tectonic　sequences　of　the　Sawadani　Ter－

rane　all　together　have　been　subjected　to　the　later　di－

astrophic　movementsi　but　the　Mikabu　belt　seems　to　have

behaved　as　a　different　and　independent　tectQnic　unit．

Therefore　it　may　be　concluded　that　the　northern　limit　of

the　SaWadani　Terrane　is　placed　on　the　boundary　against

the　MikabU　b61t．

　　　　In　Kyushu，　the　rocks　of　the　Sawadani　and　Kurosega－

wa　Terranes　occur　in　several　lines　repeated　by　thrust

faults（Fig．14）．　In　eastern　Kyushu　the　Kurosegawa

rocks　occur　on　the　immediately　south　of　the　Sambagawa

crystalline　schists（KAMBE　and　TERAoKA，1968）．　On　the

west　of　Kabunoki　fault，　however，　the　rocks　of　the　Sawa－

dani　Terrane，　together　with　those　of　the　Kurosegawa

Terrane，　form　pile　nappe　structure（SoNoDA，1984，　MS）．

And　the　rocks　of　the　Sawadani　Terrane　usually　underlie

the　Kurosegawa　rocks（Fig．14）．　This　strongly　suggests

that　the　rocks　of　the　Sawadani　Terrane　have　already

underlain　the　rocks　of　Kurosegawa　Terrane　prior　to　the

formation　of　the　pile　nappe　structure　which　appears　to

have　controled　the　formation　of　Late　Jurassic　to　Cre。

taceous　basin．　Therefore　the　diastrophism，　through

which　the　rocks　of　Sawadani　Terrane　have　underlain

those　of　the　Kurosegawa　Terrane，　may　correspond　to　the

accretionary　process　inferred　in　Shikoku・

　　　　On　the　basis　of　observation　of　southerly　dipPing

thrust　piles　developed　in　the　Sawadani　Terrane　of　West－

ern　Kii，　IcHIKAwA　et　aL（1981）has　also　inferred　the

shortening　and　closure　of　the　sea　inside　the　Kurosegawa

Arc　during　Early　and　Middle　Jurassic　time．　They　re・

garded　the　formation　of　thrust　piles　as“coeva1，’from　the

viewpoint　that　the　age　polarity　may　not　be　distinguished

among　those　thrust　piles．　The　initial　structural　condi・

tions，　which　are　rather　well　preserved　in　Eastern　Shiko・

ku，　may　have　been　changed　by　later　tectonic　process　in

Western　Kii．

　　　　The　geology　of　the　Sawadani　Terrane　throughout

Kanto　Mts．　still　remains　uncertain．　Although　the

boundary　differs　among　students，　at　least　two　geological

sequences　are　distinguishable　in　’ the　Mamba　area（e．g．

HuJIMoTo，1935；SATo　et　a1．，1977）：One　is　characterized

by　large　amount　of　greenstone　and　another　by　chert　and

associated　carbonate　rocks．　The　former　lies　on　the
latter．　Judging　．fro㎡　1ithological　features　and　spatial

relationship，　it　may　be　inferred　that　the　former　is　equiva－

1ent　to　the　Sawadani　unit　and　the　latter　is　correlated　with

the　Higashiura　unit（Fig．15）．

FIG．15．　SupPosed　distribution　of　the　tectonostratigraphic　units

　　　　　　　of　the　Chichibu　belt　in　Kanto　Mountains．

　　　　　　　See　the　legend　of　Fig．13．

FIG．16．　Distribution　of　the　tectonostratigraphic　units　in

　　　　　　　Sakashu・Hiradani　arca．

　　　　　　　1：Sawadani　Tcrrane，2：northern　Kurosegawa　Ter－

　　　　　　　rane，3：southern　Kurosegawa　Terrane，4：Torinosu

　　　　　　　Group，5：Sambosan　Terrane，6：Shimanto　belt．

　　　　　　　JT：Junisha　Thrust，　BTL：Butsuzo　Tectonic　Line．
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IV．　SAMBosAN　TERRANE

　　　The　Sambosan　Terrane，which　occupies　the　so叫hern

margin　of　the　Chichibu　belt，　lics　just　on　the　southern

outside　of　the　Kurosegawa　Terranc．　Its　northern　and

southern　boundaries　are　in　contact　with　thc　Kurosegawa

Terrane　across　the　Junisha　thrust　and　with　the　Shimanto

belt　across　the　Butsuzo　Tectonic　Linc　rcspcctively（Fig．

16）．

　　　A．　GEoLoGY　oF　THE　HIRADANI－SHIRAIsHI　AREA

　　　Ageological　outline　of　the　Sambosan　Terrane　of

Eastern　Shikoku　has　been　clarified　through　a　series　of

micropaleontological　and　stratigraphical　studics　by　IsH1。

DA（1977a，1979，1981，1983，1985，1986，1987）．　He　has

divided　the　‘‘South　Zone　of　the　Chichibu　belt”　（＝

Sambosan　Terrane）into　seven　subzones，　Ia，　Ib，　II，　IIIa，

IIIb，　IIIc　and　IV　subzones　from　north　to　south．　Thc

Hiradani－Shiraishi　area，　Kaminaka　Town，　Tokushima

Prefecture，　is　placed　just　on　the　south　of　the　Sakashu

area．　The　author　divided　the　Sambosan　Terrane　in　this

area　into　the　Torinosu　Group　and　the　A，　B1，　B2，　and　C

zones　from　north　to　south　as　shown　in　Fig．17．　The　A，

B1，B2，　and　C　zones　roughly　correspond　to　the　lb，　II，　IIIa

and　IV　subzones　after　Ishida（1986，1987）rcspectively．

Thc　formations　which　cover　the　A，　B，　and　C　zones　arc

herein　called　conveniently　the　A，　B　and　C　units　respec・

tively．

　1．　Torinosu　Group

　　　　　The　Torinosu　Group　forms　a　narrow　distribution

　（nearly　200　m　wide）along　the　northern　boundary　of　the

　Sambosan　Terrane　in　the　investigated　area（Fig．17）．　It

　consists　mainly　of　thick　silty　laminated　mudstone　and

alternating　beds　of　mudstone　and　predominant　sand・

　stone，　and　occasionally　contains　lenses　of　limcstone．

　Sandstone　and　mudstone　are　sometimes　calcareous　and

　traversed　by　white　calcite　veins．　The　beds　generally

　strike　in　east－west　trend　and　steeply　dip　northward．

　　　　　Only　this　group　yields　molluscan　fossils　within　the

　Sambosan　Terrane　of　this　area．　Although　they　are

　fragments，　blvalves　fossils　have　been　obtained　from　mud・

stone　beds　to　the　northwest　of　Matsukubo．7ンなo脚sp．

．cf．　toyamai　and　Prope〃nttsseu〃z　sp．　are　discovered　from

　the　roadside　in　the　south　of　Shiraishi　by　HIRAYAMA　et　aL

　（1956）．　This　group　is　considered　to　be　Late　Jurassic　in

　age（HIRAYAMA　et　aL，1956）．

2．Aunit
　　　The　A　unit　is　in　fault　contact　with　the　Torinosu

Group（Fig．17）．　This　unit　is　composed　of　the　repetition

of　the　pebbly　mudstone　beds　and　alternating　beds　of

mudstone　and　predominant　sandstone．　The　beds　show
west　to　east　trend　and　have　nearly　vertical　dips．

　　　Pebbly　mudstone　contains　chert，1imestone　and　sand・

stone　as　lenses　or　blocks．　No　fossil　has　been　discovercd

from　the　pelitic　matrix　of　pebbly　mudstone，　althgugh

Late　Permian　radiolarian　fossils　have　been　obtained　from

a　chert　float　in　Matsukubo（Loc．440n　Fig．18，　Table　2）．

　　　The　alternating　beds　of　sandstone　and　mudstone

occur　in　two　main　horizons．　Sandstone　contains　a　large

quantity　of　quartz　and　feldspars，　and　belongs　to　feld－

spathic　wacke．　Its　grain　size　decreases　northward．

Early　Middle　Jurassic　radiolarian　fossils　have　been

obtained　from　mudstone　of　two　horizons（Figs．17，18，

Table　2）．

3．Bunit
　　　The　B　zone　occupics　the　main　part　of　the　Sambosan

Terrane　in　1．5　km　widc（Fig．17）．　It　is　further　divided

into　Bl　and　B2　zones　by　an　castwest　trending　fault

running　through　rathcr　northcrn　position　than　centcr，・

The　BI　unit　consists　of　olistostromes　whose　matrices　are

largely　of　coarse　to　rudaceous　sandstone，　finc　conglomer－

ate　or　mudstone．　As　olistoliths　are　includcd　blocks　of

chert　and　alternating　beds　of　sandstone　and　mudstonc，

besidcs　large　limestone　lenses　accompanied　by　grcen・

stonc．

　　　The　B2　unit　is　a！so　of　olistostromes　having　coarse－

grained　clastic　matriccs．　Howcver，　limestone　lenses　of

this　unit　are　not　so　large　as　thosc　of　the　Bl　unit．　The

limestone　lenses　occurring　in　the　central　part　of　the　B2

zone　are　of　the　Torinosu　typc．　And　they　arc　accompa。

nied　at　places　by　calcareous　sandstonc　or　sandy　lime。

stone．　The　blocks　of　alternating　beds　of　sandstone　and

mudstone　occur　rather　frequently　in　the　northern　half　of

thc　B2　zone．　On　the　other　hand，　chert　lenses　arc

abundantly　included　in　the　southern　half．

　　　Ahorizon　which　consists　of　chert　conglomerate　with

limestone　pebbles　is　observcd　along　the　boundary　against

the　C　zone　in　the　westem　part　of　the　mapped　area．　This

horizon　and　C　zone　are　absent　in　the　castern　part．

Therefore，　the　Shimanto　belt　and　the　middle　horizon　of

the　B　unit　are　in　direct　contact　across　the　Butsuzo

Tectonic　Line（Fig．17）．

　　　The　coarse－grained　clastic　rocks　of　the　B　unit　are

classified　into　two　groups，　the　matrices　of　olistostromes

and　the　olistoliths．　Psammitic　rocks　as　the　matrices　of

olistostromes　contain　quartz，　plagioclase　and　rock　frag・

ments　in　similar　proportion　and　also　mudy　materia1

（nearly　15％）at　a　distance　from　large　olistoliths．　And

they　have　tendencies　to　become　fine　rudaceous　and　to

grade　into　lithic　arenitc　as　nearing　to　the　olistoliths（Plate

2－1，脚2）．　They　espccially　around　thc　chert　olistolith　are

classified　into　chert－arenite　or　chcrt－brecia　containing

about　95％of　chert　to　siliccous　mudstone　fragments．

They　arc　also　accompanied　by　limcstone　pebblcs　around

lim6stone　olistoliths（Plate　2・3）．　Thesc　chert　and　lime－

stone　pebbles　may　bc　regarded　as　minute　olistoliths，

although　thc　gathering　of　them，　chert・arenitc　or　chcrt・

brcccia，　appcars　to　bchave　as　a　matrix　against　the　larger

olistoliths・　1Sandstonc　of　olistoliths　contains　a　large

amount　of　quartz（about　40％）and　its　rock　fragments

consist　mostly　of　granitic　rocks（60％）．

　　　Chcrt　is　vcry　poor　in　stratal　continuity．　The　rcla・

tionship　bctween　chert　and　coarse・grained　clastic　rocks　is

sedimentary　but　not　to　be　exprcssed‘‘conformable”．　On

the　basis　of　radiolarian　fossils，　thc　B　I　unit　ranges　from

late　Middlc　to　early　Late　Jurassic，　and　the　B2　unit　is

considcrcd　to　bc　Latc　Jurassic　in　age（Fig．18，　Table　2）．

4．Cunit
　　　Thc　C　zone，　which　lics　along　the　southern　extremity

of　the　Sambosan　Terrane　in　this　area，　is　in　fault　contact

with　the　B　zone　on　the　northem　side　and　with　the

Shimanto　belt　on　the　southern　side．　It　forms　a　narrow

outcrop（some　150　m　wide）ip　the　west　of　the　mapped
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TABLE．2．　LrsT　oF　JueAsslc　AND　CRETAcEous　RADIoLARIAN　FosslLs　FRoM　THE　SAKASHU・HIRADANI

　　　　　　　　　AREA（KuRosEGAwA　AND　SAMBosAN　TERMNEs　AND　SHIMANTO　BELT）．
　　　　　　　　　○：cf．，＃：aff．
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創
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●
萄
奮
｛
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o

勾
1

　　　　　　　　　　　　　　　　　　　　　　　●

　　　　　　　　　　窃砺炉

　　　　　　　　　　　ll静・りU獣翻翻碧魂ヨ臨

S脚ies
Sa㎎11es

●　　　●　　　● ●　　　　　　　　　●　　　●　　　●　　　●　　　●　　　■　　　・　　　●　　　●　　　●　　　・

四rnマの㌧◎卜oo（hOF4～角マのo
へlo4Nご博個ごMへINn口rn∩rn而m

1． Canoptun　sp・
十 十　　　十

2． Par　　uしm　sp・ 十十 十　　十　　　　　十

3． Stユchoca　sa　◎onvexa oイ o o十〇　　　　　〇
4．

　　　　　　　　　　　　　　　，　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，

一工SにヒrasユnUS
十

5．
qhぐiooloca藍垂≡≡三：一騨1r葦1，　　　fu匡3ユ　o】〔πしLS 十〇 十十

6． ム【】直匡戯　　　　e　　　ielensis o
7．

8．

ム　sp・
Stic塑ξ≧≡≡≡　ユ颯ica

十
十
〇

十

十十　　　十

9． Eu　rtidieユ1u賢　unu旧ense 十十 十

ユ0． Unuma　㏄hinatus o
ユ1．

12．

U．　sp・一　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．　　　　●　　　　●Sヒid㎜　　　　　t：2　㎜ユs 十十十
か

† や　　十

十〇

13． a・　隠st◎ユdca o o
14． ursa　sp・

十 十 十十

ユ5．
　　　　　　　　　　　　　　　●●　　　　　　　　　　　　　　　　　　o

肌とi◎01◎ca　Sd　　ヱ罎5t：L o oo
16． T．　　　ユFora oo oo
17． 一丁．　　hca㎜ か十 oo　　十　　十
上8． 一ParvユC皿　　　a　sP．　　F禽 十 o
19．

20．

2ユ．

22．

P．　sp・－

Nassellaria　gen．　and　sp．1㎞deヒ・
Nasse1ユムユria　g㎝．　and　sp．　indeし．

Mirifusus　　Eraqiris

ABgroup
十　　十

十十

　　　〇

十
十
〇

十十十十　　十十十

23． 伽iOQlocapsa　t2口ra◎㎜
十

24． MPゆ上a　節誕d訂語一　　　　　　　　’ o
25．

26．
辿　sp・
Protunuma　　turbo

十　　十

十

27． Ardlaeα五㏄㎝itτa　sp．　R禽 十

28． DiCt　Cmit工ella　　（？）　kamつenSiS 十

29．

30．

　　　　　　　　　　　　　　　　　　　　　　　　　　　層　一
D・　sp・－Guexe　lla　nudata 十十 十 　　　　　十　　十

十

31． Dic◎loca　sa　c◎n◎fc耐s 十

32． Hsuum　　　？　　　’　　　　loraしum 十

33． 　　　　　　　　　　　一嘘ioolocapε識　conexa か　　十十
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williried臨き11un　c　　stallinum

十 ÷　　十　　　や　　十

　　　　　　　　　　　　　十

36．
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十

38．

39．

P・　sp・－Sヒich◎ca　’　　rdbus　ta 十か十 十 十吻十十　　　　か†
　　　〇　　　　　　十

40． Hsuun　maxwe1ユi 十

41．

42。

旦亀sp・　　　，
Mirifusus　　　uadaユu　　　　is

やや 十 十十÷　　か十十
　　　　　　　　　　　十

43。 cin　u10しurris　　　　　’しica 十十

44．

45．

C．sp・
蕊ngy1。U、orax　sd㎞waensis

十　　　　　　　十

　　　　　　　十

46． 漁一一c？｝§葦些ahs
十

一47． Sヒユ　　　　　　　r嵐radユnicnsよs o
48．

49．
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　　　　　　　十

50． エ　usus　πedi　　°　aヒa　us 十

51．

52．

㍗1・　sp・－E　　　　idiellum　pヒyctum 十　　十 十 十　　　　　　　　十

　　　　書　　　†

53．

54． 聾sp・Arぐhae◎dicしατtitぼa　　vul　aris

十　　　　　　　十十
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55． Pseudodic仁　α孔itよa　　　　　しacolaensis o’

56．

57．

P．sp・D實實一

Holoc　　ヒ◎canium　bd＝bui

十十　　十

58． Dicヒαniヒra　urakawaensis o
59． ゜　・　　ユum　　fossilis o
60． Hcmエc　　t◎ca　sa　po　y　　　a

書

61．

62．
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69．
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cf．　YAO　　et　　aユ．‘ユ982，

十十

　　●

官禽：　cf．　PESSAGNO　（1977）
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FIG．18．

TABLE．3．

Map　showing　the　sample　localities　of　the　radiolarian

fossils　in　the　Sakashu－Hiradani　area．

PERMIAN　RADIoLARIAN　FosslLs　FRo蘭THE　HIMDANI・

SHIRAIsHI　AREA（SAMBosAN　TERRANE）．

area，　though　it　becomes　narrower　eastward　and　dis－

appears　at　Hiradani．　According　to　IsHIDA　（1985），

however，　it　appears　to　be　exposed　again　on　the　east　of　the

investigaed　area．　The　Butsuzo　Tectonic　Line　is　consid－

ered　to　be　winding　through　this　area，　whereas　it　dips

steeply．　The　C　unit　ranges　in　age　from　Late　Jurassic　to

Earliest　Cretaceous　on　radiolarian　fossils（Fig．18，　Table

2）．

　　　　B．　DEvELoPMENT　oF　THE　SAMBosAN　TERRANE

　　　As　presented　in　Fig．11，the　constituent　rocks　of　the

Sambosan　Terrane　show　quite　similar　characters　to　those

of　the　Sawad．ani　Terrane．　Their　younging　age　polarities

are，　however，　opposed　to　each　other．　Therefore　it　may

be　inferred　that　the　tectonic　process　responsible　for　the

formation　of　the　Sambosan　Terrane　was　similar　to　that　of

the　Sawadani　Terrane　but　that　the　direction　of　the

contemporaneous　plate　movement　related　to　the　forma－

tion　of　the　Sambosan　Terrane　was　relatively　northward

contrary　to　that　of　the　Sawadani　Terrane．　This　is　a　very

interesting　inference．

　　　Thus　the　Sambosan　Terrane　may　be　defined　as　a

provinCe　occupied　by　the　rocks　which　were　accumulated

in　the　convergent　plate　junction　and　accretpd　along　the

southern　front　of　the　Kurosegawa’Terrane，　the　southern

margin　of　the　non－subducted　plate，　during　the　period

ranging　from　Middle　Jurassic　to　probably　Early　Cre－

taceous　time．　Judging　from　the　ages　of　constituent　rocks

and　the　formative　mechanisms　of　the　Sambosan　Terrane

and　the　Shimanto　belt（e．g．　KANMERA　and　SAKAI，1975），

there　is　a　large　possibility　that　the　Sambosan　Terrane　and

the　Shimanto　belt　may　be　a　set　of　geotectonic　sequence．

V．　KuRosEGAwA　TERRANE

　　　Since　IcHIKAwA　et　a1．（1956），　the　tectonic　evolution

of　the　Kurosegawa　Terrane　has　been　discussed　by　many

authors（e．g．　HoRIKosHI，1972；SuzuKI，1977；HADA　et

al．，1979；KANMERA，1980；IcHIKAwA，1981；MARuYAMA，
1981；TAIRA　et　aL，1981）on　the　basis　of　the　geological，

petrological　　and　　geochronological　studies　　on　　the

Kurosegawa　rocks．　Consequently，　it　has　been　clarified

that　the　Kurosegawa　rocks　consist　of　granitic　rocks　of

350－450Ma（e．g．　HAYAsE　and　IsHlzAKA，1967；HAYAsE

and　NoHDA，1969），　Siluro。Devonian　acid　volcanics（e．g．

YosHIKuRA　and　SAToH，1976），　medium－pressure　type

metamorphic　rocks（KARAKIDA？1977），serpentinite，　high－

pressure　type　metamorphic　rocks　of　400　Ma（MARuYAMA

and　UEDA，1975）and　208－240　Ma（MARuYAMA　et　a1．，

1978），Carboniferous，　Permian　and　Triassic　continental

shelf　type　sediments（e．9．　KANMEM，1952，1953；IcHIKA－

wA，1954；IcHIKAwA　et　a1．，1953）and　Permian　accretion－

ary　sediments（e．g．　MIYAMoTo　et　al．，1985；IsozAKI，

1985）．　On　the　other　hand，　from　the　parts　of　the　Chichi－

bu　belt　on　the　north　and　the　south　of　the　Kurosegawa

Terrane（i．e．　the　Sawadani　Terrane　and　the　Sambosan

Terrane　in　this　paper）have　been　found　cherts　with

Triassic　conodont　fossils（e．g．　IsHIDA，1977a；YoKoYAMA

et　aL，1979；SuYARI　et　aL，1980）and　Triassic　and　Jurassic

radiolarian　fossils（e．g．　YAo　et　aL，1982；KlsHIDA’and

SuGANo，1982）．　Owing　to　those　informations，　such　the

opinion　that　the　Kurosegawa　rocks　correspond　to　the

members　of　the　basement　complex　of　the　Japanese　Is－

1ands　during　Paleozoic　time　has　been　disappeared．　And

it　has　been　recently　proposed　by　some　authors（e．g．

IcHIKAwA，1981；OzAwA　et　a1．，1985）that　the　Kurosega－

wa　Terrane　may　be　a　relict　of　an　island・arc　accreted　to　the

Japanese　Islands　during　Jurassic　time．　The　geology　and

formational　process，　however，　of　the　Kurosegawa　Ter・

rane　and　relationship　in　tectonic　evolution　between　the

Kurosegawa　Terrane　and　the　surrounding　terranes　are
not　so　adequetely　understood　at　present　for　japanese

geologists．　The　author　has　therefore　analysed　the　geolo－

gy　of　the　Kuroscgawa　Tcrrane　in　some　areas　of　Shikoku．

The　obtained　results　will　be　described　and　discussed　in
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the　following　pages．

　　　　　　　　A．　GEoLoGy　oF　THE　SAKAsHu　AREA

　　　The　Sakashu　area，　which　ranges　in　extension　from

Sakashu（Kisawa　Village）to　the　vicinity　of　Shiraishi

（Kaminaka　Town），　is　adjacent　on　the　south　of　the　Sawa－

dani　area．　In　this　area，　although　limited　studies　on　the

Permian　strata　have　been　presented（IsHn　et　aL，1975；

MAEJIMA，1979），　no　general　study　on’the　Kurosegawa

Terrane　has　been　published　since　IcHIKAwA　et　aL（1953）

described　an　unconformity　between　the　Permian　strata

and　the　shallow　water　Triassic　strata（the　Sakashu　uncon－

formity）pointing　out　that　the　unconformity　is　regarded　as

an　expression　of　vigorous　diastrophism　in　the　outer　side

of　Southwest　Japan　during　Late　Paleozoic　time．　The

Sawadani　Terrane，　however，　is　the　fruit　of　Jurassic　move－

ments　as　discussed　before．　Therefore　the　ploblem　on

the　Sakashu　unconformity　should　be　confined　to　the

inside　of　the　Kurosegawa　Terrane．

　　　Pebbly　mudstone　containing　fairly　sheared　granitic

rock　on　the　north　of　Ottate　lies　between　the　southern

margin　of　the　greenstone－serpentinite　complex　of　the

Sawadani　unit　and　the　Sakashu　thrust（Figs．2，19）．　A

fault　can　be　distinguished　as　a　distinct　structural　discon－

tinuity　between　this　pebbly　mudstone　and　the　greenstone－

serpentinite　complex・　Serpentinite　exposes　intermit－

tently　along　this　structural　discontinuity　（Figs．2，19）．

The　southern　boundary　of　the　Sawadani　Terrane，　that　is

the　northern　boundary　of　the　Kurosegawa　Terrane，　may

be　regarded　as　this　discontinuity．　Western　extension　of

this　fault　appears　to　run　through　the　vicinity　of　Iwakura．

The　boundary　between　the　Kurosegawa　Terrane　and　the

Sambosan　Terrane　is　the　Jyunisha　thrust　which　runs　along

the　northern　boundary　of　the　Torinosu　Group（Figs．16，
19）．

　　　The　Kurosegawa　Terrane　of　this　area　is　divided　into

two　structural　domains，　which　are　herein　referred　to　as

the　southern　Kurosegawa　Terrane　and　the　northern

Kurosegawa　Terrane．　The　boundary　between　them　is

the　Sakashu　thrust（Fig．19）．　The　Sakashu　thrust　runs

along　the　northern　boundary　of　the　distribution　area　of

lenses　of　the　Kurosegawa　rocks　and　dips　moderately

northward（Fig．19）．　Eastern　extension　of　the　Sakashu

thrust　is　cut　by　the　boundary　fault　between　the　Kurosega－

wa　Terrane　and　the　Sawadani　Terrane　on　the　north　of・

Sakashu．　Consequently，　the　northern　Kurosegawa　Ter－

rane　is　terminated　along　the　fault　and　the　Sawadani

Terrane　is　in　direct　contact　with　the　southern　Kurosegawa

Terrane．

【Northern　Kurosegawa　Terrane】

　　　The　northern　Kurosegawa　Terrane　is　made　up　of

pebbly　mudstone　containing　large　amounts　of　greenstone，

chert　and　sandstone　lenses．　Although　the　stratal　con－

tinuity　is　poor，　the　beds，　as　a　whole，　strike　in　east－west

trend　and　dip　moderately　to　steeply　northward．　Green－

stones　chieny　consist　of　basaltic　lava　and　hyaloclastite・

Chert　is　commonly　bedded　and　it　looks　ruddy　when　it　is

associated　with　greenstone．　The　blocks　of　sheared

granitic　rocks　occur　also　in　the　pebbly　mudstone　but　very

rarely　than　in　the　southern　Kurosegawa　Terrane．

　　　Such　lithologic　sequence　as　that　of　the　northern

Kurosegawa　Terrane　has　been　documented　in　the　north・

ern　pa士t　of　the　Kurosegawa　Terrane　from　several　areas　of

Shikoku．　In　Western　Shikoku，　the　Kubono　Formation

（ToMINAGA　et　aL，1979）is　comparab1C　to　that，　and　in

Central　Shikoku　arialogous　lithologic　sequence　h3s　been

described　by　TsuKuDA　and　HARA（1979）and　HADA　et　a！．

（1985）on　the　north　of　Mt．　Yokokura．　Something　in

common　among　these　lithologic　sequences　are　that　all　of

them　Iie　in　the　riorthern　part　of　the　Kurosegawa　Terrane

and　that　the　Kurosegawa　rocks　are　hardly　contained　in

them．　Even　if　the　Kurosegawa　rocks　occur　in　them，　they

are　contained　in　pebbly　mudstone　as　blocks．

　　　　No　reliable　index　fossils　have　been　discovered　from

the　northern　Kurosegawa　Terrane　here，　though　Late

Triassic　radiolarians　have　been　reported　from　mudstone

in　Western　and　Central　’　Shikoku（NAKATANI　and　YAo，

1981；HADA　et　a1．，1985）．

［Southern　Kurosegawa　Terrane】

　　　The　southern　Kurosegawa　Terrane　in　this　area　is

divided　into　two　units，　the　Torinosu　Group　on　the

southern　side　of　the　Kurosegawa　rocks　along　the　Sakashu

thrust　and　the　rock　unit　which　is　overlain　by　the　Torinosu

Group．　And　the　latter　is　herein　defined　as　the　southern

Kurosegawa　Terrane　in　a　narrow　sense．

1．　Torinosu　Group

　　　The　Torinosu　Group　consists　of　alternating　beds　of

sandstone　and　mudstone　with　lenses　of　limestone　and

limestone－breccia．　Limestone　frequently　grades　into

sandstone　and　mudstone　through　calcareous　sandstone．

Following　calcareous．　algae　were　obtained　from　lime－

stone．

　　Stenopo1’diu〃1　spkericu〃2　ENDO

　　3．sp．

Pycnopolidium　lobatum　YABE＆ToYAMA
Lithothumnium　sp．

　　　Although　the　beds　appear　to　show　northerly　dipping

homoclinal　structure，　the　northern　half　of　thiS　group　is

overturned　　by　　the　　overthrusting　　of　the　　northern

Kurosegawa　Terrane　along　the　Sakashu　thrust（Fig．19）．

This　group　is　frequently　in　fault　contact　with　the

Kurosegawa　rocks，　though，　as　observed　at　the　riverbed　of

the　Sakashukitoh　River，　the　original　unconformable　rela－

tion　is　still　remained．　Although　this　group　is　faulted

against　pebbly　mudstones　of　the　southern　Kurosegawa

Terrane，　the　boundary　fault　cuts　also　the　axial　plane

developed　in　the　Torinosu　Group．

2．　Southern　Kurosegawa　Terrane（s．s．）

　　　The　lithologic　seq廿ence　of　this　terrane　unconform－

ably　overlain　by　the　Torinosu　Group　is　characterized　by

the　mingled　occurrence　of　variously　aged　non－
metamorphic　clastic　rocks　and　large　volume　of　Kurosega－

wa　rocks．

“Kurosegawa　rocks”

a）Mitaki　igneous　rocks（lcHIKAwA　et　aL，1956）

　　　The　Mitaki　igneous　rocks　consist　mostly　of　tonalitic

rocks．　The　tonalitic　rocks　are　medium　to　coarse－grained

and　commonly　looks　pale　greenish　owing　to　low　tempera－

ture　alteration．　They　sometimes　show　weak　gneissosity

defined　by　the　parallel　orientation　of　biotite　and　horn＿

blende　and　are　composed、essentially　of　plagioclase，

quartz，　potassium　feldspars，　biotite　and　green　horn・
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blende，　with　accessory　zircon，　apatite，　allanite，　sphcne

and　opaque　minerals．　The　Mitaki　igneous　rocks　contain

also　granodiorite　and　adamelitc　in　minor　amount　asso・

ciating　strongly　altered　diolitic　to　gabbroic　rocks．　They

are　generally　subjected　to　intensc　cataclasis　and！or　mylo・

nitization．　Chlorite，　epidote，　prehnitc　and　pumpcllyitc

are　sometimes　found　as　secondary　minerals．

　　　The　Mitaki　igneous　rocks　are　classified　in　modcs　of

occurrence　into　two　units，　those　along　the　Sakashu　thrust

and　those　irregularly　mixed　with　clastic　rocks　about　Mt．

Takamaru　（Fig．19）．　The　formcr　is　associatcd　with

Terano　metamorphic　rocks　and　Siluro・Dcvonian　pyro－

clastic　rocks，　and　they　occasionally　occur　togethcr　as

single　lenticullar　body．　The　夏atter，　however，　is　not

accompanied　by　Terano　metamorphic　rocks，　but　it　is

associated　with　Siluro－Devonian　limestone　and　pyroclas－

tic　rocks．

　　　　The　radiometric　dates　show　clusters　around　about

400－430　Ma，350－380　Ma　and　250　Ma　as　presented　in　Fig．

20．

b）　Terano　metamorphic　rocks（lcH夏KAwA　et　aL，1956）

　　　　The　Terano　metamorphic　rocks　in　this　area　consist　of

garnet。biotite　gneiss　and　amphibolite　with　minor　amount

of　epidote　amphibolite．　They　expose　as　smaH　blocks

mainly　along　the　Sakashu　thrust　and　occasionally　on　the

northern　slope・of　Mt．　Takamaru．

　　　　Radiometric　dates　of　the　Terano　metamorphic　rocks

show　a　concentration　around　about　400　Ma（Fig．20）．

c）　Siluro・Devonian　rocks

　　　The　Siluro－Devonian　rocks　consist　of　rhyolitic　to

andesitic　pyroclastic　rocks　and　limestone．　Although

they　are　exposed　in　Mt．　Takamaru　typically，　thcy　occur　as

the　accumulation　of　smallcr　lenticular　bodies（Fig．19）．

Therefore　the　detans　of　their　stratigraphy　can　not　bc

clarified．

　　　　Pyroclas焦ic　rocks　are　mostly　of　tuff　with　sma1童

amount　of　lapilli　tuff　and　tuffaceous　sandstone　to　mud・

stone．　Tuffaceous　rocks　contain　large　amounts　of　quartz

and　plagioclase　crystals　and　rhyolitic　to　andesitic　rock

fragments．　Granitic　or　granophyric　rock　fragments　are

rarely　found．　Pumpellyite，　chlorite　and　sericite　are　com・

monly　found　as　metamorphic　mincrals　and　prchnite、and

albitc　veins　are　rarely　produced．

　　　　Limcstone　occurs　as　lenses　in　Mt．　Takamaru．　The

limestone　lenses　are　gcncrally　sandwichcd　between　the

Mitaki　igneous　rocks　and　pyroclastic　rocks（Fig．19）．

The　marginal　parts　of　the　limestone　lenses　usually　look

like　brcccias　which　werc　cemented　by　tuffaceous　mate－

ria1．　Limestone　tends　to　look　pinky　where　it　is　in　contact

with　dark　reddish　fine－grained　tuff．　Silurian　fossils　in・

cluding　SchedQhaysites　kitakamiensis，　Halysiεes　sp・，Favo・

cites　sp．，　HelioUtes　sp．　and　others　werc　discovcrcd　from

limestone　floats　in　Mt．　Takamaru（lsH夏DA，1977b）．

d）　Crystalline　schists

　　MITAKエ
エGNEOUS　ROCKS

　　　　TERANO
METAMORPHIK ROCKS

CRYSTALLINE　SCH工ST
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FIG，20．　Frequency　distribution　of　the　radiomctric　datcs　of　thc　Kuroscgawa　rocks．　Thc　dccay　constants　uscd　in　agc　calculation

　　　　　　　　ほニ

　　　　　　　4°Kλβ＝4．962×10－1°1y，　　　　　．　　　　4°K，le＝0・581×10－1°1y，

　　　　　　　40K〆K＝1，167×10－4！y，　　　　　　　　　　　　　　　87Rb＝1．42×10－111y。

　　　　　　　Data　are　from　followings：HAYAsE　and　IsHlzuKA（1967），　HAYAsE　and　NoHDA（1969），　KARAKIDA　ct　a1．（1978），　KAwANo

　　　　　　　and　U£DA（1966），MARuyAMA　and　U孟DA（1975），MARuYAMA　ct　a1．（1978），MATsuMoTo　ct　a1．（1968），　ONo（1983），SmBATA

　　　　　　　（1968），SH夏BATA　et　a1．（1979），　SHIBATA　et　aL（1984），　SHIMA　et　aL（1969），　UEDA　and　ONuK1（1969）・U尼DA　ct　aL（1980）・

　　　　　　　UMEDA　et　al．（1986），　WATANABE　and　SuzuKI（1978），　YANAGI（1975）and　YosHlKuRA　et　a且．（1981）．



Tectonic　Development　of　the　Chichibu　Belt，　Southwest　Japan 399

　　　The　crystalline　schists　described　here　do　not　belong

to　the　Terano　metamo】4）hic　rocks　but　one　of　high－

pressure　type．　They　occur　as　xenoblocks　in　east－west

trending　serpentinite　on　the　south　of　Sabudani（Fig・19）・

Only　basic　schists　occur　in　the　southern　Kurosegawa

Terrane　of　the　Sakashu　area．　The　crystalline　schists

found　in　the　serpentinites　pf　the　Sawadani　Terrane　in

Kitohmyoh，　Ohyohchi（Fig．2）and　the　west　of　Mt．
Rokuroh　are　basic　schists，　pelitic　to　psammitic　schists　and

siliceous　schists　in　order　of　abundance　and　will　be　also

described　here．’

　　　　Radiometric　dates　of　those　crystalline　schists　range

from　208　Ma　to　445　Ma（Fig．20）．

　　　　Basic　schists：Basic　schists　are　roughly　classified　into

following　two　types：（1）A・type　rocks　which　generally

have　albite　porphiroblasts　with　diameter　of　less　than

several　millimeters　and　belong　to　epidote－amphibolite

facies　and（2）B－type　rocks　which　contain　lawsonite　and

actinolite　without　albite　porphyroblats．　　　　　．

　　　　The　A－type　basic　schists　expose　on　the　south　of

Sabudani，　and　in　Kitohmyoh　and　Ohyohchi．　They　are

composed　of　hornblende，　epidote，　albite　and　muscovite

with　quartz，　sphene，　chlorite，　stilpnomelane，　apatite，

calcite　and　opaque　minerals　as　minor　constituents．　Gar。

net　rarely　observed　as　inclusions　in　albite　porphiroblast・

Hornblende　is　bluish　green　and　often　replaced　by　actino－

lite　and¢hlorite　along　cleavages．　Epidote　is　prismatic　or

porphiroblastic　and　shows　zoning．

　　　　The　B－type　basic　schists　have　been　found　in　Ohyochi

serpentinite　body　as．a　small　block（Fig．2）．　Although

they’have　not　been　found　in　the　southern　Kurosegawa

Terrane，　Iawsonite－bearing　schists　occur　also　in　the

Kurosegawa　Terrane　of　other　areas（e．g．　IwAsAKI　and

SHINoAKI，1959）．　Therefore，　it　is　clear　that　the　B－type

schists　belong　to　the　Kurosegawa　rocks．　The　B－type

schists　consist　commonly　mostly　of　actinolite　and　lawson－

ite　with　minor　amount　of　chlorite，1eudoxene　and　calcite．

Actinolite　is　commonly　fibrous　or　flaky　and　sometimes

gives　pseudomorph　after　hornblendes．　Where　lawsonite

is　fine－grained，　it　is　rather　dusty．

　　　　Pelitic　to　psammitic　schists：They　occur　mainly　in

serpentinite　of　Kitohmyoh．　A　small　block　of　psammitic

schist，　about　25　cm　in　diameter　and　15　cm　thick，．was

obtained　from　pebbly　mudstone　arround　the　Ohyohchi

TABLE．4，　CHEMIcAL　coMPosmoNs　oF　LAwsoMTE　IN　A　BAslc
　　　　　　　　scHlsT　BLocK　ENcLosED　IN　OHYoHcHI　sERPENT置NITE

　　　　　　　　BODY．

serpentinite　body．　They　consist　chief【y　of　quartz，　albite，

muscovite，　chlorite，　epidote　and　garnet　with　minor

amount　of　sphene，　stilpnomelane，　tourmaline，　apatite

and、　opaque　minerals．　Garnet　is　usually　fine　grained，

and　when　it　is　included　in　albite　porphiroblast　it　is

idiomorphic．　Garnet　is　chloritized　along　cracks．

　　　Siliceous　schists：Siliceous　schists　occur　in　serpentin一

｛2θ） 10 　　20　　　　　　　30　　　　　　　40
FIG．21．　X・ray　diffraction　pattcrn　of　scrpentinite　sandstone．

　　　　　　　S：scrpentinc．

50 60’
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ite　of　Kitohmyoh　and　on　the　west　of　Mt．　Rokuroh．　They

are　composed　of　quartz，　muscovitc，　chlorite，　garnct　and

biotite　with　small　amount　of　albite，　sphcnc　and　opaquc

minerals．　Biotite　is　largely　replaced　by　chloritc．　Gar・

net　is　commonly　idiomorphic．

e）　Ultrama丘c　rocks

　　　Ultrama丘c　rocks　mainly　occur　along　thc　boundary

fault　between　the　Kurosegawa　and　Sawadani　Terrancs

and　on　the　south　of　Sabudani．　They　are　almost　com・

Pletely　serpentinized　but　pale　grayish　green　coarse－

grained　clinopyroxenite　is　only　rarely　found　as　rclicts．

f）　Serpentinite　sandstone（Plate　I－1，2，3）

　　　Serpentinite　sandstone　occurs　as　a　small　xcnoblocks

surrounded　by　serpentinite　in　thc　south　of　Sabudani（Fig．

19）．　The　xenoblock　consists　of　smallcr　blocks　which　arc

enveloped　in　serpentine－bearing　mudstone．　Although

there　are　small　differences　among　blocks，　serpentinitc

sandstone　is　generally　composed　of　serpentine（or　scr・

pentinite　fragment），　montmorillonite　and　carbonate

minerals．　Serpentinite　sandstone　contain　abundant　but

poorly　preserved　smaller　foraminifers，　corals，　sponge

spicules　and　other　fossils．　Only　Glo’nospira　sp．（smaller

foraminifer）is　identi行ed　among　them．

9）　　Phyllitic　rocks

　　　Phyllitic　rocks　occur　as　lenses　closely　associated　with

serpentinite　blocks　on　the　south　of　Sabudani．　Their

original　rocks　are　mostly　composed　of　pelite，　which　is

occasionally　pebbly，　with　small　amount　of　sandstone．

Pelitic　phyllite　has　a　cleavage　defined　by　preferred

orientation　of　flaky　minerals．　Although　psammitic　phy1・

1ite　apPears　only　slightly　foliated　under　naked　eyes，　it　is

considerably　recrystaliized．　Consequently，　the　bound－

aries　between　the　matrix　and　the　rock　fragments，　such　as

acid　tuffaceous　rock，　chert　and　siliceous　mudstone，　arc

obscure．

“Modes　of　occurrence　of　the　Kurosegαwa　rocks”

　　　The　Kurosegawa　rocks　of　the　Sakashu　area　occur　in

three　modes，　showing　their　characteristic　gatherings：（1）

Arow　of　the　Kurosegawa　rocks　along　the　Sakashu　thrust

（＝Sakashu　thrust　row），（2）Arow　of　serpentinite　blocks

on　the　south　of　Sabudani（＝Sabudani　row），　and（3）A

row　of　the　Kurosegawa　rocks　about　Mt．　Takamaru（＝

Takamaru　row）（Fig．19）．

　　　The　Sakashu　thrust　row　is　composed　of　lenses　of

Mitaki　igneous　rocks　with　small　amount　of　Tcrano　meta・

morphic　rocks　and　Siluro・Devonian　rocks．　Serpentinite

is　only　rarely　observ6d．　Terano　metamorphic　rocks　tend

to　occupy　on　the　northem　side　of　Mitaki　igneous　rocks，

while　Siuro・Devonian　rocks　occur　in　the　southern　side．

The　lenses　of　this　row　are　involved　in　displaccment　along

the　Sakashu　thrust．

　　　Crystalline　schists，　serpentinitc　sandstone　and　phylli・

tic　rocks　occur　only　in　the　Sabudani　row．　They　arc

f（）und　together　with　large－scale　serpentinite　blocks（Fig．

19）．　The　blocks　of　those　Kurosegawa　rocks　appear　to　bc

surrounded　by　structurally　continuous　pebbly　mudstone

（Fig．19）．　Small　serpentinite　blocks　scattered　on　the

west　of　mapped　area　are　wholly　enveloped　by　pebbly

mudstone．　Accumulation　of　smaller　serpentinite　lenses

surrounded　by　pebbly　mudstone　is　represented　as　a　small

block　on　the　geological　map（Fig．19，　Plate　I・4）．　The

serpentinite　lens　on　the　south　of　Sabudani　is　in　harmony

with　lenses　of　other　rock　types　and　appears　to　be　also　a

gigantic　sedimentary　slide　mass　in　pebbly　mudstone．

　　　The　Takamaru　row　of　the　Kurosegawa　rocks　has

been　regarded　as　a　singlc　lenticular　composite　mass　so　far

（HIRAYAMA　et　aL，1956）．　However，　it　has　been　clarified

as　shown　in　Flg．19　that　it　is　a　gathering　of　smallcr

lcnticular　masses　which　consist　of　Mitaki　igncous　rocks

and　Snuro・Devonian　rocks　respcctively．　Granitic　rocks

occupy　the　northern　part　of　cach　lens，　whilc　pyroclastic

rocks　occupy　its　southcrn　part．　Then　limestone　tends　to

occur　between　the　former　and　the　latter．　Smaller　lenses

are　surrounded　by　sandstone　and／or　conglomcrate．

Bcdding　planes　of　thcse　sandstone　and　conglomerate

gently　dip　northward　and　arc　at　some　angles　with　the

contact　planc　to　the　surrounding　pcbbly　mudstone．　On

the　contrary，　the　bedding　planc　of　pebbly　mudstone　is　in

harmony　with　the　contact　plane　against　the　Kurosegawa

rocks　and　such　sandstone　and　conglomeratc．　This　fact

suggcsts　that　the　sandstone－conglomeratc　sequence　and

Kuroscgawa　rocks　are　includcd　together　in　pebbly　mud・

stone　as　gigantic　sedimcntary　slide　masses．　Analogous

mode　of　occurrencc　of　sandstonc・conglomcratc　blocks

are　also　found　in　thc　Sabudani　row．

　　　Above　three　modes　of　occurrcnce　of　the　Kuroscgawa

rocks　arc　summarized　as　follows：

（1）　Thc　occurrence　of　the　Kuroscgawa　rocks　along　any

fault　is　only　the　case　of　the　Sakashu　thrust　row．

（2）　Two　types　of　process　of　mixing　of　the　Kurosegawa

rocks　into　pebbly　mudstone　are　recognizable：1）They　are

directly　mixed　into　pebbly　mudstone　and　2）they　were

first　mixed　into　sandstone　and　conglomerate　and　then

they　together　with　those　sandstone　and　conglomerate

were　mixed　into　pebbly　mudstone．

（3）　Crystalline　schists　and　phyllitic　rocks　occur　indi。

vidually　as　blocks　in　serpentinite，　but　they　never　form　a

composite　mass　with　Mitaki　igneous　rocks，　Terano　meta・

morphic　rocks　and　Siluro－Devonian　rocks．

“Nα撒etamorphic　clastic　rocks”

　　　Nonmetamorphic　clastic　rocks　consist　of　Permian，

Triassic　and　Jurassic　rocks　dated　on　fossil　evidences，　and

of　unidcntified　pebbly　mudstone　which　cxposcs　around

thesc　datcd　rocks　and　the　Kuroscgawa　rocks　throughout

thc　southern　Kurosegawa　Tcrrane．

a）　Permian　rocks

　　　Pcrmian　rocks　in　the　Kurosegawa　Tcrrane　in　Eastern

Shikoku　have　bccn　classificd　into　Middle　Permian　Hisone

Group　and　Latc　Pcrmian　Haigyu　Group（HIRAYAMA　et
a1．，1956）．　Their　distributions，　howcvcr，　havc　not　bcen

clarified　cxcept　for　thcir　typc　localitics．　Thcreforc，　thc

pebbly　mudstone・rich　scqucncc　in　thc　Sakashu　area　has

usually　bccn　callcd　Hisonc　Group（H夏RAYAMA　et　al．，

1956）．Thc　Haigyu　Group　was　studied　on　its
sedimentary　cnvironmcnt　by　MAEJIMA（1979）and　dated

as　Lepido〃na　kuinae’lsiS　zonc　of　Latc　Premian　on　thc

basis　of　foraminifcrs　describcd　by　lsHii　et　al．（1975）．　All

fossils　so　far　used　for　agc　dctcrmination，　howcvcr，　wcrc

obtained　only　from　limcstone　gravels　in　clastic　rocks．

Thereforc　thcy　do　not　reprcscnt　the　age　of　thc　group．

　　　Although　Permian　radiolarian　fossils　havc　bccn

obtained　from　three　localities　through　this　study（Fig．18；

Table　5），　they　all　are　from　cxotic　blocks　in　pebbly　mud・

stone．　Pcbbly　mudstonc　itself　does　not　yield　reliablc

fossils．’Judging　from　fossils　and　their　modes　of　occurr・

ence，　there　is　a　strong　Possibility　that　the　age　of　pebbly
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TABLE．5．　LIsT　oF　PERMIAN　RADIoLARIAN　FossILs　FRoM　THE
　　　　　　　　SAKAsHu　AREA（souTHERN　KuRosEGAwA　TERRANE）．

Loc．4工：siliceous

　　Follicucullus　　　　　　　　　　　　　　ORMISTON　and　BABCOCK

cf．　L　chalveti　CARエDROエτand　DE　WEVER

　　　　　　cf．　ム」　　levis　　ISHIGAo　KITO　and　：MOTO

mudstone

sch◎1asticus

lE」　　sp。

ムー豆　sp・
ムユ　　SPP・

Pseudoalbaillella　　sp．　　aff●　　2≡L●　　一　　工SHIGA

and　工MOTO

璽」　sp・

Neoalbaillella

Pseudotorrnentus

CARIDRO工丁

sp・

sp．　cf．　k　－　DE　WEVER　and

Loo。423mudstone

　Follicucullus　　scholasticus　　ORt・IISTON　and　BABCOCK

Pseudoalbaillella　　sp．

Loc・43：tuffaceous　rnudstone

　Pseudoalbaillella　sp．

Albaillella　　sp●

mudstone　called　the　Hisone　Group　is　placed　in　Late

Permian　or　younger　time．　Consequently，　the　Permian

rocks　should　be　restricted　tg　the　olistoliths　in　pebbly

mudstone．　On　the　other　hand，　it　is　also　a　fact　that　the

distribution　of　Permian　clastic　rocks　in　the　Outer　Zone　6f

Southwest　Japan　are　con丘ned　to　the　Kurosegawa　Terrane

（SuRARI　et　a1．，1983；MIYAMoTo　et　a1．？1985；IsHIDA，1985；

IsozAKI，1985）．　Therefore，　even　though　the　age　of　peb。

bly　mudstone　itself　is　uncertain，　it　seems　probable　that

the　source　area　of　the　Permian　clastic　rocks　was　placed

inside　of　the　Kurosegawa　Terrane．

b）　Triassic　rocks

　　　Triassic　rocks　in　Eastern　Shikoku　are　commonly

classified　to　the　Late　Ladinian　Usugatani　Formation，　the

Carnian　Sabudani　Formation　and　the　Norian　Umegatani

Formation．　In　the　investigated　area　the　Sabudani

Formation　and　Usugatani　Formation　were　described　by

IcHlkAwA　et　aL（1953）and　H夏RAYAMA　et　a1．（1956）．

　　　The　Usugatani　Formation　in　the　Sakashu　area　is

composed　mainly　of　alternating　beds　of　sandstone　and

mudstone．　Sandstone　is　massive　and　fine－grained．

Mudstone　is　black，　massive，　silty　and　rather　micaceous．

The　beds　in　this　area　extend　from　Junisha　westward　for

about　1．8　km　in　some　200　m　wide．　They　are　homoclinal

and　have　east－west　trend　and　intermediate　to　steep　dips　to

the　south．　This　formation　is　sandwiched　by　thin　pebbly

mudstone　beds　which　contains　acid　tuffaceous　rocks　and

serpentinite　as　blocks（Fig．19）．　Its　bedding　Planes　are

at　some　angles　with　the　boundary　planes　against　the

pebbly　mudstone　beds．　Nevertheless，　this　formation　is

in　sedimentary　contact　with　the　pebbly　mudstone．　This

indicates　that　the　Usugatani　Formation　is　also　a　block

included　in，the　pebbly　mudstone．　Daone〃a　sakawana

MoJslsovlcs，　D．　kotoi　MoJsisovics　and　Torachyceras　sp．

have　been　reported　from　the　Usugatani　Formation　by
HIRAYAMA　et　a1．（1956）．

　　　　The　Sabudani　Formation　is　what　was　defined　by

IcHIKAwA　et　aL（1953）as　the　Triassic　beds　which　uncon・

formably　overlie　the　Middle　Permian　Hisone　Group　and

form　a　narrow　distribution　along　the　Sabudani　Valley．

Along　the　Sabudani　Valley，　however，　develop　the　Tori－

nosu　Group（Late　Jurassic）on　the　north　side　and　pebbly

mudstone　on　the　south　side（Fig．19）．　The　narrow　dis－

tribution　of　the　Sabudani　Formation　after　lcHiKAwA　et　al．

（1953）can　not　be　recognizable．　Coarse　sandstone　and

fine　conglomerate　characterizing　the　Sabudani　Formation

appears　to　occur　as　blocks　in　the　pebbly　mudstone．　At

the　junction　of　the　Sabudani　Valley　and　the　Sakashukitoh

River，　where　the　most　representative　outcrop　containing

the　southern　boundary　between　the　sandstone－
conglomerate　bed　of　the　Sabudani　Formation　and　the

pebbly　mudstone　bed（cf．　IcHIKAwA　et　a1．，1953）is

placed，　the　olistoliths　in　the　pebbly　mudstone　are

arranged　nearly　parallel　to　that　boundary．　The　western

and　northern　sides　of　the　sandstone－conglomerate　bed　are

also　occupied　by　the　pebbly　mudstone．　Consequently

the　sandstone。conglomerate　bed　appears　to　be、sur・

rounded　by　the　pebbly　mudstone．　Such　the　relationship

between　the　sandstone－conglomerate　bed　and　the　pebbly

mudstone　bed　suggests　that　the　former　is　also　an　olistolith

in　the　latter．　Thus，“the　Sabudani　Formation”should　be

recognized　not　as　an　individual　formation　but　as　a　horizon

in　the　pebbly　mudstones　where　olistoliths　of　Triassic

rocks　are　accumulated．

c）　Jurassic　rocks

　　　Jurassic　rocks　in　the　southern　Kurosegawa　Terrane

in　a　narrow　sense　are　defined　by　radiolarian　fossils（Fig．

18，Table　2）and　are　older　than　the　Torinosu　Group　．along

the　Sakashu　thnlst．　They　occur　on　the　northwest　of

Junisha　as　some　blocks，　which　are　surrounded　by　pebbly

mudstone（Fig．19）．　They　consist　mainly　of　the　altemat－

ing　beds　of　sandstone，　which　contain　poorly　continuous

conglomerate　beds　at　places，　and　mudstone．　Small

blocks　of　limestone　breccia　are　also　rarely　contained．　In

each　block，　the　bed　trends　east－west　and　moderately　to

steeply　dips　northward．

　　　The　conglomerate　beds　range　in　thickness　from
sとveral　tens　Centimeters　to　several　meters．　The　pebbles

vary　from　a　few　mimmeters　to　about　30　cm　in　diameter．

They　comprise　mostly　of　rhyolitic　ro6ks　with　andesitic

rocks，　granitic　rocks，　chert　to　siliceous　mudstone，　mud－

stone　and　limestone．

　　　Sandstone　is　commonly　fine　to　medium－grained　and

feldspathic，　but　it　grades　into　coaser－grained　and　lithic

facies　around　the　comglomerate　beds．　Mudstone　is

black　and　massive，　and　yields　radiolarian　fossils．　It

occasionally　shows　following　two　facies　characterized　by

nodules　of　different　types：（1）　facies　having　carbonate

nodules，　and（2）facies　having　siliceous　nodules．　The

nodules　of　both　facies　yield　the　same　age　radiolarian

fossils　as　the　surrounding　mudstone．

　　　The　carbonate　nodules　range　in　diameter　from　a　few

millimeters　to　lcm　and　have　irregular　shape．　Judging

from　the　arrangement　of　the　carbonaceous　material　in

thin　section，　the　nodules　appear　to　have　grown　up　exclud・

ing　carbonaceous　material　from　inside　to　outside（Plate

II・7）．

　　　　The　siliceous　nodules　are　generally　spherical　and

ranges　in　diameter　from　one　to　several　centimeters（Plate

II・8）．　As　a　rule，　they　have　a　concentrically　zoned　struc。

ture　composed　of　three　parts．　The　most　outer　part　is

about　O．1mm　thick　and　contains　concentrically　arranged

carbonaceous　materials．　The　second　layer，　which　looks

like　a　mantle，　is　about　lmm　thick　and　scarcely　contains
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opaque　materials　and　carbonatc　minerals．　Thc　rcmain・

ing　inner　part　is　fmed　by　microcrystallinc　silicatc　mincr。

als．　It　contains　also　platy　mincrals　with　considcrablc

amount　of　iron　ore　minerals　but　a　littlc　amount　of

carbonaceous　materials．　Thc　platy　minerals　arc噛 ran・

domly　oriented　in　the　inner　part．　The　cores　of　largcr

nodules，　which　havc　fundamcntally　thc　same　structure　as

the　above三described，　are　oftcn　partly　occupicd　by　carbon－

ate　minerals．

　　　Radiolarian　fossils　from　mudstone　contain　rcpre－

sehtative　species　of’the　乙lnutna　echinatus　asscmblagc

（Table　2）．　Therefore　the　altemating　beds　of　sandstone

and　mudstone　are　considered　to　be　datcd　as　Bajocian　to

Bathonian．　Judging　from　thc　modcs　of　occurrcnce　and

fossil　evidence，　this　formation　should　be　distinguishcd

from　the　Torinosu　Group．　In　thc　Kurosegawa　Terrane，

this　formation　may　correspond　to　the　Kagio　Group　in

Western　Shikoku　on　the　basis　of　radiolarian　data（NAKA・

TAN1，1981）and　lithofacies・

　　　　Aseries　of　beds，　which　consist　mainly　of　coarse

sandstone　and　conglomerate　with　gigantic　blocks　of

Kurosegawa　rocks，　occur　in　Mt．　Takamaru（Fig．19，　Plate

I・6）．　The　sandstone　of　this　series　is　greensih　grey，

medium－to　coarse・grained　and　massive，　and　often　grades

into　conglomerate．　It　is　placed　into　lithic　wacke　by

abundance　in　rock　fragment．　Thc　conglomerate　com・

prises　wel1・rounded　gravels，　which　range　in　diameter

from　a　few　millimeters　to　some　50　cm　or　more，　and

consist　mainly　of　acid　to　intermediate　pyroclastic　rocks，

granitic　rocks　and　chert　to　siliceous　mudstone　with　minor

amount　of　mudstone　and　calcareous　sandstone　to　silt－

stone．　Granule　conglomerate　characteristically　contains

pebbles　of　rhyolitic　to　andesitic　volcaniclastic　rocks　of

30％and　of　chert　to　siliceous　mudstone　of　35－40％．

None　of　sequences　have　been　known　among　the　pre－

Cretaceous　formations　in　the　Kurosegawa　Terrnae　to　be

correlative　with　such　a　conglomerate－rich　succession　but

only　with　the　coaser・grained　facies　of　the　Kagio　Group

around　Mt．　Mitaki，　Ehime　Prefecture　as　a　possibmty．

　　　　Sandstone　and　conglomerate　of　the　Kagio　Group　in

Mt．　Mitaki　area（Fig．22）strongly　resemblc　to　those

around　Mt．　Takamaru．　In　Mt．　Mitaki　area，　the　Kagig

Group　has　a　tendency　to　vary　in　lithofacies　from　coarser・

grained　near　the　Kurosegawa　rocks　to　finer・grained　away

from　the　Kurosegawa　rocks．　This　tcndencジapears　to

correspond　to　thc　relation　betwcen　the　sandstone・

conglomerate　beds　around　Mt．　Takamaru　and　the　alter－

nating　beds　of　sandstone　and　mudstonc　on　the　northwest

of　Junisha．　The　sandstone－conglomerate　sequence　on

the　southern　slope　of　Mt．　Takamaru　may　also　be　regardcd

as　a　correlative　of　the　Kagio　Group．　The　two　corrcla・

tives　of　the　Kagio　Group，　finer。　and　coarser・grained

sequences，　are　conveniently　termed　the　Junisha　and

Takamarusan（Mt．　Takamaru）Formations　respectively
regarding　the互ocalities　wherc　each　facics　is　particularly

well　developed．

d）　Pebbly　mudstone

　　　　Pebbly　mudstone　of　the　southern　Kurosegawa　Tcr。

rane　has　been　considered　to　belong　to　the　Hisone　Group

（H夏RAYAMA　et　al．，1956）．　As　stated　so　far，　however，　it

contains　not　only　the．　Permian　rocks　but　also　the

Kurosegawa　rocks　and　the　Triassic　and’　Jurassic　clastic

rocks．　The　youngest　exotic　block　which　is　immediately

in　this　pebbly　mudstone　is　the　Jurassic　siliceous　nodules

derivcd　from　the　Junisha　Formation（Fig．19；Table　2）．

And　the　pebbly　mudstone　bed　is　considercd　to　uncon・

formably　underlie　the　Torinosu　Group．　Thercforc，　the

formation　of　the　southern　Kurosegawa　Tcrranc，　which

may　have　involved　thc　collapsc　of　the　island・arc　consist・

ing　of　thc　Kurosegawa　rocks，　is　considcrcd　to　havc

occurrcd　during　the　pcriod　ranging　from　Middlc　to　Latc

Jurassic．　The　radiomctric　datcs　of　149±9　Ma，154　Ma，

and　163±13　Ma　which　havc　been　obtaincd　from　the

Kurosegawa　rocks（WATANABE　and　SuzuKI，1978；UEDA
and　ONuKI，1969；SHIBATA，1968）may　also　be　reflections

of　such　a　series　of　diastrophism．

　　　　　　　B．G£oLoGY　oF　THE　MT．　MITAK且AREA

　　　Thc　Mt．　Mitaki　area，　Shirokawa　Town，　Ehime　Pre－

fecturc　is　placed　just　on　the　southwest　of　thc　Ohnogahara

arca．　In　this　area，　IcHIKAwA　et　a1．（1956）had　tricd　the

subdivision　of　the‘‘Chichibu　Belt”，　that　is　the　northern，

middle　and　southern　subbelts，　defining　the‘‘Kurosegawa

Tcctonic　Zone”．　NAKAGAwA　ct　a1．（1959）and　the　author

with　his　collaborators（1979）havc　also　dcscribed　thc

geology　of　this　area　and　the　surrounding　arcas．

　　　Thc　Tsubonota　thrust，　which　is　the　boundary　be。

tween　thc　Kurosegawa　Terrane　and　the　Sawadani　Tcr・

rane，　is　expressed　as　a　low・angle　thrust　on　the　north　of

Nakanokawa（ToMINAGA　et　aL，1979）（Figs．7，22）．　In

the　mapped　area（Fig．22），　the　Kubono　Formation　corre。

sponds　to　the　northern　Kurosegawa　Terrane　of　the

Sakashu　area．　The　boundary　between　the　northern　and

southern　Kurosegawa　Terranes　is　placed　between　the

pebbly　mudstone　of　the　Kubono　Formation　and　the
serpentinite　or　crystalline　schists　on　the　north　of　Kata－

hira．　Although　its　eastern　extension　is　cut　by　north－

south　treding　fault，　it　seems　to　extend　through　the　north

of　Katsura　and　Ohgaya　Pass　eastward．

【Northcrn　Kurosegawa　Terrane】　　　　　　、

1．The　Kubono　Formation
　　　Thc　Kubono　Formation　corresponds　to　the　southern

half　of　the　Yusukawa　Group（lcHIKAwA　ct　aL，1956），

exccpt　for　the　crystalline　schists　along　the　southern　bor－

der．　It　consists　mainly　of　pcbbly　mudstone　with　variable

sized　blocks　of　grccnstone，　chert，　limcstonc，　sandstone

and　others．　　Sheared　granitic　rocks　are　also　contained　in

the　pcbbly　mudstone　as　small　lenscs．　Pclitic　rocks　is

generally　foliated　in　variablc　dcgrccs．　Early　Triassic

conodont．s　wcre　obtaincd　from　chcrt　blocks（ToMINAGA　et

al．，1979），　and　Latc　Triassic　radiolarian　fossils　were

discovcrcd　from　mudstonc（NAKATANI　and　YAo，1982）．

【Southcrn　Kurosegawa　Terranc】
“Kurose8awa　rocks”

　　　Thc　Kuroscgawa　rocks　in　this　arca　contain　Mitaki

igneous　rocks，　Tcrano　mctamorphic　rocks，　Siluro・

Dcvonian　rocks，　crystalline　schists　and　ultramafic　rocks．

a）Mitaki　igncous　rocks

　　　Mitaki　igneous　rocks　in　thc　Mt．　Mitaki　arca　are

composcd　mainly　of　tonalite　and　granodioritc　with　small

amount　of　biotite　granite　and　clinopyroxenc　gabbro．

Biotitc　granitc　often　has　micrographic　tcxture．　It　ls

hardly　subjected　to　cataclasis，　but　tonalite　and　othcrs　arc

strongly　cataclasized．　Prehnite　and　pumpelyite　arc

generally　found　in　Mitaki　lgneous　rocks．
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FIG，22．　Geological　map　of　the　Mt．　Mitaki　area（Kurosegawa　Terrane），　Western　Shikoku．

　　　　　　1：Mitaki　igneous　rocks，1：Terano　metamorphic　rocks，3：Siluro・Devonian　rocks（Okanaro　Group），4：serpentinite，5：

　　　　　　crystalline　schists，6：mudstone，7：greenstone，8：chert，9：granitic　rocks（block），10：mudstone（Kagio　Group），11：Doi

　　　　　　Group，12：sandstone，13：1imestone，14：conglomerate，15：fault．　　　　　　　　　　　　　　　　，

　　　　　　K：Kubokawa，　Kh：Kat’ahira，　Kt：Katsura，　M：Mt．　Mitaki，　N：Nakanokawa，　Ng：Nagasaki．

b）　Terano　metamorphic　rocks
　　　Terano　metamorphic　rocks　consist　of　garnet・biotite

gneiss，　amphibolite（or　epidote　amphibolite）and　also

garnet－clinopyroxene　amphibolite．　As　shown　in　Fig．22，

they　expose　in　two　rows．　In　the　southern　row，　garnet・

biotite　gneiss　and　amphibolite　are　exposed，　while　in　the

northern　row　　occur　amphibolite　and　gamet－
clinopyroxene　amphibolite．　Garnet一りiotite　gneiss　and

garnet－clinopyroxene　amphibolite　never　coexist　in　the

same　lenticular　body．

　　　Garnet－clinophyroxene　　amphibolite：　　Garnet・

clinopyroxene　amphibolite，　which　seems　to　be　correlated

with　what　is　called　garnet・clinopyroxene　granulite（HADA

ct　a1．，1979），　is　medium　to　coarse・grained　and　shows　a

gneissose　appearance．　Amphibole　is　classified　into

bluish　green　and　brown　one．　Bluish　green　amphibole　is
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F夏G．23．　Gcological　promcs　along　thc　lin¢s　A・A，　and　B・B’on　Fig．22．　Scc　thc　lcgcnd　of　Fig．22．

F三G．24．M奪d¢s　oξ◎¢c難蹴織。¢of・tkc・T¢r㈱鵬¢象騰◎繭lc　roeks

　　　　　　　and　the　Mitaki　i＆neous　rocks　along　thc　routc　to　thc

　　　　　　　総o震塾of　Tcτa総o．　　　’

　　　　　　　　　　　　　　　　　　　　　5cm

F夏G、25．　Sketch　showing　the　relationship　b¢twecn　amphibolitc

　　　　　　　（dark　part）a総d㈱r重Zご10ユ韮塾¢（韮19擁Paの．丁熱¢9琵elS・

　　　　　　　sosity　defincd　by　prefcπed　orientation　of　hornblendc

　　　　　　　gral慕S・CutS・aCrOSS・the・lithOfaCieS・b◇槻da耀．

f。犠薮dam雛d　di縫◎pymxe擁e舗d　bmw繍omble総dc，醗d

is　in　places　rimmcd　with行brous　actinolitc．　Gamct，

whlch　va饗ic§實om縦髭w鵬1疑1醗c塾¢rs給s◎mc　3　c醗1織

diameter，　is　often　a夏tered　to　chlorite　alon＆cracks．　Fine・

grai籍cd（¢pld◎te）a瀟phibo1ite　and　garn¢t・blotlte　g籍eiss

are　traversed　by　prehnite　veinlcts．

　　　Temno　m¢tamorphic　rocks　and　Mitaki　igneous　rocks

are　closely　associated　with　each　othcr．　As　shown　in　Fig、

24，Mitaki　igneous　rocks　frequentiy　occur　among　Tcrano

meta瓢orph1c　rocks．　Although　fa磁　arc　ge鵬ral星y
observcd　betw¢en　them，　they　rarely　cocxist　not　in　fault

coRtact，　shoWing　Pam塁韮el　arra薮ge！鵬羅of　g！｝e三ss◎s韮ty　a！｝d

min¢ral　lineation　between　them（Fig．25）．　This　suggests

that　a　pa嬬of　M髭aki　ig総eo縫S　recks　weτe　defermed　a総d

metamorphosed　under　high・temperature
together　w謎h　Te聡轟o搬eta憩◎rphic　rocks．

c）　Siluro・Devonian　rocks（Okanaro　Group）

　　　　Sll慧m－Dcvo轟ia籍　r◎ck§，　Oka縫am　Gm慧p，

mainly　of　acid　to　intermediate　pyroclastic

疑矯esto総e　wiξh矯1轟◎r　amo慧nt　of　m鷲dsto蕊C．

yiclds　corals　including　Haり心’tes　sp．．

（lc｝｛蓋KAWA　e亡a蓋．，1956）．

d）　Crystallinc　schists

　　　　CrystaHin¢schists　arc　main董y

condition

　　　　　　　ほ　　　C《》総S韮st

rocks　and

LlmCS監onc
and　Favosites　sp．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　composed　of　basic

schlsts　w曇th　subordinatc　pc撫ic，　slllceous　and　ca皇carcous

schists　and　occur　with　scrpcntinite．　Although　IcHIKAwA

e塾　a呈．　（1956）　ca塁塁ed　bo象h　thcse　c「ys歌a黙三轟e　sch韮sts　a籍d

foliatcd　parts　of　thc　Kubono　Formation　comprehensively
“se鶉窪lschlS£S”，　serp¢滋1磁C鋤d　aSS◎ciated　c罫ys麟1震C

schists　arc　rcgardcd　as　mcmbers　of　thc　Kuroscgawa　rocks

膿dbc！。総g　t◎thc・diffcrcnt　struc繊鐵1　seq揺CRC¢S・from“the

Yusukawa　Group”．　Thc　crystallinc　schists　ar¢always　in

fa醸c。撫ct　w嚢hαぬeτst鐵c鰍a1　S¢q繕C論ces　exccpt　s¢r・
　　　　の　　　　ロ

pcntlnltc・

　　　　】Bas韮c　sch韮sts　arc　gc総¢ra縫y轟総e－gra董織¢d　a蕊d　str◎益9韮y

foliated．　Thcy　arc　composed　of　plagioclase，　chloritc，

cpidotc雛d　ac擁籍o撫c　wlth擶lnor　amou撤s　of　quartz，

calcite，　sphcnc　and　opaquc　mincrals．　Pumpely重tc　and

glaucophane　arc　somctimcs　found　in　thcm．．A董bit¢and

cpidotc　arc　oftcn　porphyrob夏astic．

e）U董tmma行c　rocks

　　　　U1tramafic　rocks　3r¢al組os象comp撤e墓y　serpe搬韮織・

ized。　Thcy　ar¢in　common　strongly　sheared　and　flaky。

ChfGm三塾e　dep◎sl象s　rarcly　occ縫r　l籍芝h¢搬．　Ukぎa蹴a轟c

rocks　tend　to　occur　on　the　northern　side　of　Kurosegawa

r◎cks◎£othe「k量罰id匡S。
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　　　　　　　　　　　（A）bedded　coarse　sandstone　containing　tonalite　rubble。
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amounts　of　mudston¢chips　and　fragments　of　Mimki

　ig簸eous　rocks．

F蓋G26。　Ske£ch　s難ow沁g重熱銚魚¢1髭轟ofacies　of　the　Kagio　Group　varies　in　grder　of（A），（B）a益d（C）as　passing　away　fr《》斑山e

　　　　　　contact　to　the　lenticular　body　of　Mitaki　igneous　rock5．

“Nonmetamorphic　clastic　rockS”

　　　1総象he田apped　area（］F韮g．22），　n◎nmetam◎rph董c　d3s－

tic　rocks　in　th¢southern　Kuros¢gawa　Terrane　are　clas・

sl織ed　l蹴othe　Kaglo　Gr◎疑pa無d庸e　Dd　Gr◎魏p．

a）　　Kagio　Group

　　　The　Kagio　Group　consists　mainly　of　medium　to

coaτse　gr蜘ed　sa繭to薮¢，麟dsto総e錨d・their・a！ter総atiRg

b¢ds．　Sandstone　conmins　intercalated　conglomerate．

In　genera1，　coarse・grained　facies　tends　to　be　dominant

am縫擁d　the　Kurcsegawa・rock　bodies．

　　　This　group　occurs　in　two　rows　along　the　two　rows　of

distribution　of　the　Kurosegawa　rocks：the　southem　row

am獅d塾he　Mt。　Ml窒akl　body　con重al漁g　the　Kubokawa

Formation（cf．　IcHIKAwA　et　a1．，1956）and　the　north¢rn

row　abo讐t　the　row　of　s擶all　le㈱s　of　K㍊r◎segawaτ◎cks

whlch　exp◎se　from　Nagasaki　westward．

　　　Conglomcrate　and　sandstone　on　the　southem　slope

of　Mt．　Mltakl　appear　to鰭擁co薮致）rmab叢y　cover　M至tak董

ig織eous　rocks．　In　many　outcrops　along　the　northern　to

western　border　of　the　Mt．　Mitaki　lenticular　body，　rubbles

of　Mitaki　igReo疑s　mcks　aズe¢◎撤al捻ed　i捻s鋤dsto登e◎f

mudstone　of　this　group．　At　the　riverbed　on　the　south－

east　of　Kubokawa，　tonalite　rubbles　are　ming童ed　in　coarse・

sa擁ds給総e　w嚢h擁e鍵her　dls館ba総ce　of　sedl槻e惚ズy§tmc・

ture　nor　distinct　g】ide　plane（Fig．26A）．　Coarse　sand・

StOne　gradeS　lntO　rather　hOmOgeneOUs　mUdStOne　With
蓋織cτeasl轟g◎f　dls象a雛ce　fr◎搬£he　bo糠轟daどy　betw¢e無this

group　and　the　Mt．　Mitaki　lense，　as　illustrated　in　Figs．26B

a難d26C．　Also　l籍t薮e　northern　r◎w，　conglomerate

occurs　alo総g　the　lenses　of　Kurosegawa　rocks．　Such

relations　between　the　Kagio　Group　and　the　Kurosegawa

rO¢ks　l繭cate・that・the・former　coverS　uncofife瀟ably．

　　　This　group　yields　Middle　Jurassic　radiolarian　fossHs

（NAKATAN1，1981）．
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b）　D◎lGrouP
　　　The　Doi　Group，　which　covcrs　thc　southcrn　part　of

the　mapped　area（Fig．22）and　cxtcnds　southward，　con。

sist§搬al鍵ly◎f搬縫ddy◎llstostro搬¢．　As　pebblcs　or

blocks　are　found　grecnstonc，　chcrUo　siliccous　mudstonc，

limestone，　sandstonc　and　mudstone．　Gi＄antic　olistolith

韮srathor　rare　l縫象he　Dol　Grgup　lhaR韮論tl｝c　K疑bo総o

Formation．　Only　a　few　chert　to　smccous　mudstonc
oHstdiths　can　be　expressed　in　thc　g¢ologlcal　map（Fig・

22）．

　　　This　group　has　been　dat¢d　as　Late　Pcrmian　bascd　on

海s犠蕪擁lds　fm瀟蕪癬csto轟¢le籍scs（NAKAGAwAαal．，1959）．

But　they　arc　on互y　olistoliths、　No　rcliab！c　fossils　fbr　age

determination　has　bcen　obtaincd　from　thc　pclitic　matrix

◎fd韮s象os蒙m鵬¢．　J糠dgl簸g　f沁搬thc搬◎d¢of・occurrcncc

of　limestone，　the　agc　of．this　group　may　bc　considcrcd　to

be　younger　than　Late　Permian・

【Structural　analysisl

　　　G¢o蓋o＄ical　stmcture　of　the　Kurosegawa　T鮒ane　ls

character韮zed　by熟or撫ward　dlPP三総9塁ow－a薮£塁e　thrusts

（Fig．22，23）．　The　Tsubonota　thrust，which　is　thc　bound－

aτybetwec籍the　K鷲mscgawa錨d　the　Sawada鍼葦Teどra轟¢s

in　Western　Shikoku，　may　also　bc　an　cxprcssion　of　thls

series　of　thrusting．1The　Kagio　GrQup，　the　youngcst

τ◎cks　i難重hls　TerτaRe三s　i群o1vcd　i擁thes¢thrust鵬◎v¢－

ments．　Therefore，　the　pile　nappe　structure　of　this　ter－

rane　is　considered　to　have　b¢en　formcd　after　deposition

◎fthe　Kaglo　Gm縫p，◎wi織g沁so縫thwafd　overthrust韮無＄．

In　Western　and　Central　Shikoku，　it　is　known　that　the

Cretac¢ous　sediments　on　the　Kurosegawa　and　Sawadani

Terranes　are　also　iRvo！ved　iR　this　series　of　thrusts（1s田zA－

KI，1962：KoBAYAsH1，1941：MIYAMoTo　et　a1．，1979）．

　　　The　Kagl◎Gm叩ls蓋擁sedl癬e蹴蕊ぎy　co搬act　w臨｛he

Mltaki　igneous　mcks，　though　it　is　always　i処fault　contact

with　th¢crystalline　schists．　Although　the　Mitaki　igneous

focks，　TcraA◎瀟e繊蹴◎rphlc　r◎¢ks　a織d　S恥m・Devo撮鰭

rocks　appear　to　be　surrounded　by　the　Kagio　Gro叩，　the

crystalline　schists　do　no口ook　so。　From　such　structural

rel撮i◎織s　a醗o無郎h¢Ka＄lq　Gm慧P，αys重a臨e　schsi象s　a轟d

Mitaki　igneous　rocks，　it　may　be　inferred　that　the　crysta1・

1ine　schists　wer¢not　cxposed　near　the　scdimcntary　site　of

tho　Kag塁o　Gfoup，¢ve簸象h◎ugh象hey　had　already　b¢e織

contained　in　serpentinite　of　the　Ohnogahara　napPc・

　　　　B¢forc　thr縫s室1無9，　the　Dol　Gro慧P，　the　K鷲r◎segawa

rocks　and　Kagio　Group　and　the　Kubono　Formation　scem

to　have　been　arranged　in　this　order　from　south　to　north．

1轟the　wes歌of　K撮ahira，　howeveτ，　thc　KubORO　ForraatiOA

overlies　thc　Doi　Group（Fig，22），　showing　that　somc

napPes　in　this　area　had　Iarge・scalc　displac¢ment・　It　may

be　sald　that象heτ¢gi◎総a！vari滋i。籍。£the　gcological

structure　of　th¢Chichibu　Belt　resultcd　from　such　di。

astrophlc　movements，　because　ofslm赫arlty　betwce論East。

em　a総d　Westem　Shlkok縫wl象h　refeτe総ce　to㈱oどlgl総a星

arrangcments　of　the　繰bove・mentioned　tectonostrati・

9τ縦ph韮c秘！憾ts．

　　　C．　D£v£L◎PMENT・OF・丁蕊£K臓◎s£GAWA　T£懸AN£

　　　The　development　of　the　Kurose＄awa　Terrane
apPears　to　have　occurred　in　two　stages，　b¢fore　and　aft¢r

tho　accreti◎擁of　the　Sawad餓量Terra鵬。　Rwo縁盤d　be

assumed　that　an　island－arc　consisting　of　the　Kurosegawa

rocks　presρnted　befbre　the£brmatlon　of　the　Sawadani

Terranc，　as　statcd　by　s◎mc　a厩h◎rs（e．g．　Ic田KAwA，1981：

IsOZAK夏，層1985）．

　　　Pcrmian　and　Triassic　terrigcnous　clastic　rocks　have

diffCτe蹴恥h◎faCieS　a織d瀟◎d¢S　Of　OCC雛「e捻CC　bCξWeC謎the

southcm　and　the　northcrn　Kuτosegawa　Tcrrancs　rcspcc・

tivcly．　In　the　southern　Kurose＄awa　Terranc，　Pcrmian

重Cπlge轟◎疑S　CIaStic　rOCkS，給gCther　W鍵h　yOgRgCr　rOekS，

occur　as　blocks　mixed　in　pebbly　mudston¢．　In　thc

northem　Kurosegawa　Teπane，翫owcver，　it　is　known　that

a轟yyOURger　r◎ck　d◎¢s　Rot　exist　wher¢PC幅鍛£α一

rigcnous　clastic　rocks　occur，　even　though　thcy　arc　always

bk）cks葦籠pebb韮y　m犠dst◎籍e（SuYA灘et　a蓋．，1983；IsozAK蓋，

1985）．　Triass皇c　clastic　rocks　in　the　southern　Kurosegawa

Tcrranc　arc　shdly　and　hav¢sh¢1f　facies．　On　thc　con－

trary，　they韮謎芝he轟or象h¢r擁K縫mscgawa　Terranc　scarsely

yicld　Iargcr　fossils　but　contain　radiolarian　fossiis．

　　　　Aimost　a110f　the　Kuroscgawa　rocks　occur　in　the

s◎構翫cm　K鞍rosegawa　T¢rτ鎗e，醗d由cy三縫象hc　ftefth¢m

Kuroscgawa　Terran¢arc　mercly　small　olistoliths　or　pcb・

blcs　in　conglomcrat¢．

　　　　Judg韮轟＄　　fご0翻ユ　象he　　ε込bove一翻霞e】r茎縫0総ed　　d韮ffCfe】議ce§　韮盤

constituent　rocks　bctwccn　both　tcrrancs，　it　is　infcrred　that

th¢無◎r霊hem　Kuroscgawa　T¢rra籍c　ls　what　has　accret¢d

against　the　antecedents（Perm韮雛Krosegawa　1sla籍d・arc）

of　thc　southern　Kurosegawa　Terrane　during　Pcrmian　and

Trias§ic　tlme．　Radiomctric　dat¢s　of　s◎mc　200－250　Ma

obtained　from　Mitaki　i＄neous　rocks　and　high　P！T　typc

crystalline　schists　se¢m　to　be　in　harmony　with　thc　time　of

致）rmati◎籍of　tb¢Rcrthem　K縫rgs¢gawa　TerraRe．

　　　　The　tectonostratigraphic　units　which　are　considered

to　be董ong　to　the　northern　Kurosegawa　Terrane　usuaiiy貰ie

i鍛the　nofhtem　pa震o£the　Kurosegawa　Terr踊e．　Thls

suggusts　that　the　northern　Kurose＆awa　Terrane　was
accreted　to　Kurosegawa　lsland・arc　from　n◎rth　slde．　Iso－

zAK夏（1985＞has　also　regarded　the総orthem　Kuroscgawa

Terrane　in　Central　Shikoku（the　Shingai　Formation）as

thc　Pcrmo・Triassl¢acoretio総ary　pr韮s瀟象◎the　Rorth　sidc　of

Kuros¢gawa　Island・arc，　but　he　has　not　shown　any　con・

crctc　evidence　to　decid¢　th¢　dircction　of　relativc　platc
　　　　　　
瀟0豊韮◎無．

　　　　It　still　remains　unknown　what　happened　during　the

end　of　f6rmation　of　thc　northcrn　Kuroscgawa　Terrane

a総（lb¢f◎re象he　begl総1総＄◎∫accrct蓋◎籍◎f　th¢Sawada籍i

Tcrranc．　The　boundary　fault　bctwecn　thc　northern
K鷲mscgawa　Terran¢a鶴d　thc　Sawada籍l　Terra轟e　is　c◎蕊sld・

ercd　to　havc　da象ed　1雛er　tha織the　bou籍dar三es　bαwcc縫象he

accrctionary　units　of　thc　Sawadani　Terrane　because　it

¢￥ld¢謙ly　c撚s庸§gedogl¢al　structure◎f　thc　Sawada籍l

Tcπanc．　Lar＄c　amounts　of　scrpcntinite　and　associatcd

crystailinc　schists　in　thc　carly　dcposits　of　thc　Sawadani

TcrraR¢，　whlch　weぎ¢dα三vcd　from山c　Kufos¢gaw縫Ter・

rane，　strongly　suggests　that　the　formation　of　s¢rpcntinite

mclan3c　at　thc　northcrn　front　of　thc　Kurosegawa　ls蓋and。

arc　occurrcd　a象由c　start　of　for搬a縫o益oズ象hc　Sawada薮韮

Tcrranc　giving　rise　to　gravity・gliding　of　thcir　blocks　into

th¢tr¢籠ch　whcrc　thc　accrc象lo擁◎f　thc　Sawada糖l　Tcrra論c

scdimcnts　was　performcd．

　　　　Early　Jurassic　tcrrigcnous　clastic　rock　has　not　bc¢n

f◎繍di無庸c　K犠ros¢gaw縦T¢rraR¢，庸o疑gh　th¢a¢α¢聖iG轟

of　the　Sawadani　Tcrranc　appcars　to　have　begun　during

Early　Jurassic．　During　carly　Middle　Jurassic　timc　thc

Kaglo　Grollp鎗d　its　c◎rrciatives　dep◎si韮ed．　At　thc

same　timc　occurred　the　sedimentation　of　the　Kenzan　unit

of　thc　Sawadani　Term翁e　and　of　the　A　unit　in　the
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Sambosah　Terrane　mentioned　above．

　　　After　the　depos髭ioR◎f　the　Kaglo　Group　had　taken

Place　the　reorganization　of　the　constituents　of　the

Kur◎segawa　Terra薮e．　La£e　Mlddle重o　L撮e　Jurassic

rad量o搬e重ric　dates　of　the　Kurosegawa　rocks　may　be　re－

garded　as　a　reflection　of　such　a　movement．

VI．　TEcToNlc　DEvELoPMENT　oF　THE　CHIcHIBu　B肌丁

　　　Judging　from　the　abovひstated’tectonic　development

of　the　Sawadani，　Kurosegawa　and　Sambosan　Terranes，

重he重¢cぬ擁lc　hls塾ory　of　the　Ch韮ch韮bu　be星t　is　d韮v韮ded韮1震o

following　four　phases：

1）　phase　before　the　formation　of　the　Sawadan蓋Terrane，

2）　Phase　of　the　fOrmation　of　the　Sawadani　Termne，

3）　phase　of　the　formation　of　the　Sambosan　Terrane，

4）　P難ase　after　the　formatioR　of　the　Sa蒲bosa登Terranc．

The　tectonic　history　of　the　Chichibu　belt　would　be

grasped　through　the　understandin＆　of　the　corrdation

a貌o登繕th罫ee　teτ臓縫es．　The購jor◎r◇ge慕lc　pmcesses

are　of　the　second　and　the　third　phases．　And　the　di・

astrophism　apPears　to　have　had　a　cllmax　at　the　change　of

the　accre象髭◎Rary　s致e　from　the擁o震heど鍵（豪薮総e1’＞s韮de　to象he

southern（outer）side　across　the　Kurosegawa　Terrane．

　　　　As　w難l　be　read　fr◎m　Flg．　U，田縫dsto薮es　l霊癒e

Chlchibu　be韮t　show　two　younging　age　polarities。　The

one　is　of　the　northward　direction　within　the　Sawadani

Terra難e　d疑由呂Eaどly鋤d　Mldd！e　J雛asslc，　aftd　th¢ot熱eτ

is　of　the　southward　diretion　within　the　Kurosegawa

Terrane　and　the　Sambosan　Terrane　during　Middle　and

La£e　J疑臓ss韮c．　The　fbズ搬a重圭◎穏of重h¢Sa擶b◎sa総Terta！肇e

started　as　soon　as　the　accretion　of　the　Sawadani　Terrane

stoped，　and　that　a　series　of　phenomena　such　as　the　stop　of

accreti◎！茎of　the　Saw隷d錨l　Terr餓e，　coUapse　of塾he

Kurosegawa　Island・arc　and　beginning　of　formation　of　the

Sa田bosa論Terra蕪¢are　related・給th合cl◎s疑re　of　the

Sawadan量Sea，　whlch　develop¢d　on　the　north　of　the

Kurosegawa　Island・arc，　resulting　in　the　formation　of　the

Sawada轟l　TerraRe　a薮d　aPP¢aτ鑓oe◎f　a　Re’ w　s秘bd縫cti◎霊

zone　just　on　the　south　of　the　Kurosegawa　Island・arc

during　Midle　Jurassic　age．　Late　Middie　to　Late　Jurassic

r縫dl◎矯e重τic　d滋es◎btaiRed　fro鵬重h¢K慧r◎s¢gawa　rocks

may　reflent　such　the　series　of　phenomem．

　　　The　diastrophlsm　after　the　completion　of　the　three

芝¢rraneS　iS　repτeSen｛ed　by　the　f◎灘a重10籍a織d　SUCCeSSIVe

collapse　of　th¢Cretaceous　basins　within　the　Kurosegawa

Terra織e，　namely（葦evelopme額t　G£the　plle織apPe　str秘ct縫re

l織voMng　Cretaceo秘s　r（）cks．　’lt　may　be　inferred　that　the

formation　of　Cretaceous　basins　is　related　to　the　move・

擶e撚◎f撫eged◎gical　sequence¢◎RtaiRing　the　Kurgsega－

wa　rocks，　because　the　Cretac¢ous　shelf　sediments　are

closely　associated　with　the　Kurosegawa　rocks．

　　　The　th紺st　fa疑1ts，　whose矯ove擶e滋1糠vdves　the

Cre籔ce◎縫s　sed韮mc滅s，　are霊yp韮ca璽y　developed圭薮】巳as輩e㎡蓋

Kyushu．　According　to　SoNol）A（1984，　MS），　the　Cre－

mceous　basins　in　the　Mikunitoge　area　appear　to　have

d¢veloped　o掘熱e照pP¢s・　A簸d　l鍍p難総clple，　eac熱轟apPe

consists　of　the　element　of　th亭Sawadani　Terrane，　the

element　of　the　Kurose＆awa　Terran¢and　thc　Cretaceous

st織a　fm搬　the　b◎鍵o鵜　疑pwa∫d。　A織d　the　薮appes

together　hav¢thrusted　over　the　Sambosan　Terrane．

Cretaceous　basin　sediments　in　Eastem　Kyushu　have　a

yo囎墓韮録g　age　polarity　t《）庸e蓑◇τ重h韮総b疑lk（KA愁3£a総d

T£RAoKA，1968；T聡RAoKA，1970）．　These　sug＄est　that　the

thr秘st　fa縫璽象sぬave　bee織敷）r蹴ed　n◎t　at重he　same　ti組e　but

episodically　with　sedimentation　of　related　Cretaceous

strata（Fi＄．27）．

　　　　Th饗s，　Lat¢Pale◎zo韮¢to　M¢sozoic　tect◎捻lc　hls重o響of

the　Chichibu　belt　in　Shikoku　may　be　summarized　as
f（）110WS．，

　　　　S捻ge　1（Pem箋la総一Trlasslc；Flg．28・A）：This　s捻g¢is

represented　by　the　accretion　of　the　northern　Kurosegawa

Terrane　around　the　Kurosegawa　Is董and－arc　and　by　the

致》r翔tatior監of　Pα鶏1醗一Tτ量asslc　shelly　dast韮c　rocks　o鍛the

Kurosegawa　lsland・arc．　The　formation　of　high　Pπtype

crystalline　schists（e．9．　Mar鷲yama　et　aL，ユ978）apPear　t◎

h3ve　31so　occu『ed。

　　　　Stage　2（early・middle　Early　Jurassic；Fig．28－13）：This

s象age三sごepres¢堪ed　by　the　acc縫鵜秘璽at沁薮◎f　S鼓wada轟海薮韮t

and　its　correlatives。　Serpentinite　melange　was　formed　l

probably　along　the　northern　border　of　the　Kurosegawa

IslaRd－aτC，τes魏lti鍛g　im調織g　of重h¢sefpe搬i譲e！擁asses

with　high　P！T　type　sghists　into　the　Sawadani　unit。

　　　　Stage　3（middie－iate　Eariy　Jurassic；Fig．28－C）：This

s重age量s　represeR｛ed　by　the　acc縫搬秘1at圭o総ρf　the

Higashiura　unit　which　is　mainly　composed　of　olistostrome

characterized　by　sandy　matr董ces　and　chart－do蓋om髭e
O蕪S匙0賑粟hs．

　　　　Stage　4（early（－1ate）Middle　Jurassic；Fig．28－D）：

Thls　stage韮s　represented　by　the　acc疑蹴疑la重i◎！｝◎f　the

Kenzan　unit　of　the　Sawadani　Termne　and　by　the　sedi－

mentation　in　the　shelf　and　upper　slope　regions　along　the

so紬em　fτ鰍◎f　the　Kurosegawa　ls嚢aRd・afc，　that韮s　the

Kagio　Group　of　the　southern　Kurosegawa　Terrane　and

the　alternating　beds　of　sandstone　and　mudstone　of　the　A

縫総鍵of　th¢Sa搬bosa鋒Te！・ra蕪e．

　　　　Stage　5（1鋤te　Middle・early　Late　Jurassic；Fig。28一聡）：

Thls　stage　is　repr¢se蕊ted　by　the　reorga轟izati◎黛of亡he

co轟s伽e蹴s　o負he　Kurosegawa’ls嚢and－arc　a憂d　by　the

accumulation　of　the　BI　unit　of　the　Sambosan　Terrane．

The　sh三ft　of　the　subducti《）織zo登e　fr◎搬癒o　Sawada総董

Terrane　to　th¢Sambosan　Terrane　and　the　turn　of　direc－

tion　of　the　subduction　from　southward　to　northward，　may

be　a撫lb磁ed給th¢dos雛e　of　the　Sawad錨i　Sea．　Gab－

bro　olistostrome　of　the　Mikabu　belt　was　formed　at　this

stage．

　　　S重age　6（韮雛e　J犠rassic；Flg．28－F）：Th韮s　s給ge圭sτepre一

Haidateyama　G． Yamabu　F。　Shゑnkai’F．

FIG．27，　Schcmatic　paleogeogmphical　prome　durin＆Early　Cretaceous　time　across　thc　Chichibu　bclt　ln　E繍stem　Kyushu．　L飢e

　　　　　　　Jwa§§lc沁αe給c¢鰯sedl㈱滋s　w。雛羅be¢。轟vcye曲y犠鰍s熱cc敦s圭R・eτdcr・cach・f。ぎ搬t蓋。n・wcr¢deやGs鍵¢d．（醸沁

　　　　　　　SC鋤1C）
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sented　by　the　sedimentation　of　the　TorinQsu　Group

whithin　the　Kurosegawa　Terrane　（＝reorganized
Kurosegawa　Island－arc）and　along　the　border　between

the　Kurosegawa　and・Sambosan　Terranes，　and　by　the

accumulation　of　the　B2　unit　of　the　Sambosan　Terrane．

　　　　Stage　7（late　Late　Jurassic－early　Early　Cretaceous；

Fig．28－G）：This　stage　is　representcd　by　the　accumulation

of　the　Sambosan　Terrane．　The　fbrmation　of　basin　de．

posits　on　the　Kurosegawa　and　Sawadani　Terranes　began．

The　formation　of　Cretaceous　basins　may　have　been

，related　to　the　south　verging　thrust　movement．

　　　　Stagc　8（late　Early　Cretaceous；Fig．28・H）：This
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stage　is　represented　by　the　accumulation　of　the　consti・

t縫e1覚rocks　of燕o震heぎ嚢part　of　the　Sh韮maRto　b¢猛．

　　　　Stage　9（Late　Cr¢taceous）：This　stage　is　represented

by重h¢doso◎f　sedi搬e縫tatl◎総1総the　s腕c鰍a！basiRs・9R

the　Kurosegawa　and　Sawadani　Terranes．

　　　　£a¢ぬ　◎fstages　from　2　t◎　7　韮s　repr¢se韮霊ed　by　the

sedimentation　of　respective　accretionary　unit．　There一

敷》re　the　slight　dupllcation　of　the　ages　between　the　succes－

sive　two　smges（＝sedimentation　of　successive　two　units）

is　ascr蓋bed　to由e　ove擁ap　of　the　sedl田e漁ry　perlods

between　adjacent　accretionary　units（Figs．11，12）．　The

conversion　of　sediments　into　the　accretlonary　units　may

have　taken　place　at　the　end　of　stages．

　　　　Although　nine　stages　have　been　distinguished

thro讐ghout　the　deve！opment　of象he　Ch董chibu　bek，　the

initial　structure　of　the　Sawadani　Terrane　and　that　of　the

Sambosafi　TerraRe　w¢罫e　b糠韮k　up　dur蓋ng　the　stages　from　2

to　4（phase－2）and　the　stages　from　5　to　7（phase－3）

respec£ive韮y．　The　cha盤ge　of　the　s建age　4　t◎蜘e§tage　5

must　be　related　to　the　closure　of　the　Sawadani　Sea　by　the

pr◎bable　co難isio織◎f重he　K雛osegawa　I§1罎d－arc　a擁d！he

geologica1　body　containing　the　Mikabu　belt，　Sambagawa

be難a難d　P31eo－Ry◎ke　be韮t．　T難e罫eglo盤a！d韮ffereRces癒

the　present　geologic　structure　of　the　Chichibu　belt　are

撤a韮総韮yd継e象o　the　d韮astroP蛾s擶d縫r韮無9重he　s重ages　fr◎m　7　to

gor　more　later．

　　　　From　its　tectonic　development　a窺a霊ysed　above，　the

Chichibu　belt　should　be　recognized　as　a　g¢neral　name　of

the・fdlowing　three　independent　terranes，　the　Kuros¢ga－

wa　Terrane，　tho　Sawadani　Terrane　and　the　Sambosan

Terrane．

　　　　The　Kur◎segawa　Term毅e！nay　b¢de負ned　as　a　r¢akn

converted　from　an　older　island・arc（Kurosegawa　Island－

arc）through　J撚ass韮c　diastr◎phis搬．　The　Sawada擁韮Ter－

rane　is　a　province　occupied　by　Early　to　early　Middle

細assl。　accretめRary・pr蓋s搬whlch　was　fbm茎ed　a霊o難9重he

northern　front　of　the　Kurosegawa　Island－arc．　The　S翫m－

bosaR　TerraRe　is　a　provi総c¢occ縫pied　by　Middl¢Jgrassic

to　Early　Cretaceous　accretionary　prism　which　was’　formed

a嚢◎熟9由es◎滋ぬem　frent◎f癒e　K秘msegawa　Terrafte．
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ExPLANATIoN　oF　PLATE　1 ExPLANATIoN　oF　PLATE　4
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Microphotographs　of　serpentinite　sandstone．1：0pen

nico1，2：crossed　nicols，　scale　bar：1mm．

Microphotograph　of　Glomospira　sp．（smaller　forami－

nifer）in　serpentinite　sandstone．　Scale　bar：lmm．

Serpentinite　lenses　in　pebbly　mubstone　of　the　southern

Kurosegawa　Terrane　to　the　south　of　Shiraishi．

Facies－2　mudstone　of　the　Junisha　Formation　having

spherical　nodule・

Sandstone　and　conglomarate　of　the　Takamarusan
Formation（Kagio　Group）in　the　southern　slope　of　Mt．

Takamaru．
Sandstone－conglomerate　block　surrounded　by　pebbly

mudstone　of　the　southem　Kurosegawa　Terrane　at　the

riverbed　of　the　Sabudani　Valley．

ExPLANATIoN　oF　PLATE　2

Thin　section（crossed　nicols）of　sandy　matrix　of　the

olistostrome　in　the　B　zone　of　the　Sambosan　Terrane．

sca且e　bar＝1cm．

Thin　section（crossed　nico！es）of　chert　breccia　of　the　B

zone．　scale　bar＝1cm．

Thin　section（crossed　nicoles）of　pebbly　sandstone　of

the　A　zone．　scale　bar＝1cm，　ls：limestone　olistolith，

Thin　section（crossed　nicoles）of　albite　spotted　basic

schist　contained　in　serpentinite　in　the　south　of　Sabuda－

ni．　scale　bar＝1cm．

Microphotograph（open　nicol）of　high　PIT　type　schist　in

the　Ohyohchi　serpentinite　body．　scale　bar＝0．1mm，

1：lawsonite．

Thin　section（crossed　nicols）of　psammitic　schist　block

（sch）and　surrounding　pebbly　mudstone　which　overlies

the　Ohyohchi　serpentinite　body．　scale　bar＝1cm，　b：

basaltic　fragment．

Thin　section（crossed　nicols）of　the　facies－1　mudstone　of

the　Junisha　Formation．　scale　bar＝1cm，　c：carbonate

nodules．

Thin　section（open　nico1）of　the　facies・2　mudstone．

scale　bar＝1cm．
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ExPLANATIoN　oF　PLATE　3

Follicucullus　scholasticus　ORMIsToN＆BABcocK。　Loc．

41．

F．　sp．　cf．　F．　charveti　CARIDRolT＆DE　WEvER．　Loc．4L

Neoalbai〃e〃αopti〃la　IsHIGA＆IMoTo．　Loc．44・

A置bα1置’ella　triαngularis　ISHIGA　et　al．　LOC．44．

ノ1．sp．　cf．　A．　asツ〃1〃letrica　IsHIGA　et　aL　Loc・45・

／1．sp．　cf．　A．1θりis　IsHIGA　et　aL　Loc・41・

、4．sp．　D　lsHIGA　et　aL　Loc　45．

Pseudoαlbαillellαsp．　a££．　Ps．　longicornis　lSHIGA＆

IMOTO．　Loc．41．

P∫．spp．　Loc．41．

Pseudotormenttts　sp．　c｛．　Ps．　kamigoriensis　DE　WEvER＆

CARIDRolT．　Loc．41．

scales　are　O．2　mm

●

1

2，3．

4，5
6
．

7．

8
．

9
．

10．

11．

12．

13．

14．

15．
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20，

21．

22．

23．

24．

25，

Pantane’伽〃1　sp．　cf．　P．〃uense　PEssAGND＆BLoMF．

Loc．6．

Bα80’u〃1spP．2：Loc．11，3：Loc．13．

ハra励a　minuta　DE　WEvER．4：Loc．12，5：Loc．13．

Parahsuum　si〃lp’um　YAO．　Loc．7．

Broctus　sp．　Loc．5．

Canop’〃〃1　sp．　Loc．14．

Parahsuum　sp．　D　YAo　et　a1．　Loc．15．

Gigi　fustis　D　E　WEvER．　Loc．13．

Spongosaturna’is’etraspinttS　YAO．　Loc．25．

Tr’colocapsa（？）fmsifor〃1is　YAO．　Loc．22．

Stichocapsa／aρon’ca　YAo．　Loc．22．

Eu（ッrtid’e〃u〃1　unu〃laense（YAO）．　Loc．27．

Unuma　echinatus　lcHiKAwA＆YAo．　Loc．15．

こノ．spp．16：Loc．18，17＆18：Loc．22，19：Loc．23．

Stichocapsa　te8iM’nis　YAO．　Loc．22．

Cyrtoαapsa　mas’oidθa　YAo．　Loc．17．

C．sp．　C．〃lasto’dea　YAo．　Loc．22．

C．（？）sp．　Loc．25．

7ン’co’ocapsa　sp．　cf．　T．　rd5ti　TAN．　Loc．27．

T．sp．　cf．　T．」ρarvipora　TAN．　Loc．27．
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ExPLANATIoN　oF　PLATE　5

Tricolocapsa　plicarum　YAo．　Loc．29．

Nassellaric　gen．　and　sp．　indet．　A．　Loc．25．

Nassellaria　gen．　and　sp．　indet．　B．3：Loc．23，4：Loc．22．

Parvicing〃a　sp．　F．　YAo　et　a1．　Loc．23．

Tricolocapsa　tetragona　MATsuoKA．　Loc．29．

P70’unuma’urbo　MATsuoKA．　Loc．29．

、4rchaeodictyomitra　sp．　R．　YAo　et　aL　Loc．28．

D’ctYoMitr2〃a（？）κ〃noensis　MlzuTANI＆KIDo．　Loc．

28．

G〃exe〃α朋ぬ’α（KOCHER）．　Loc．28．

Dicolocapsa　conoformis　MATsuoKA．　Loc。28．

Trico’ocapsa　conexa　MATsuoKA．　Loc．28．

Williriedellum　crysta麗漁m　DUMrrRICA．¶Loc．33．

Protunuma（？）ochiensis　MATsuoka．　Loc．28．

∫’ichocapsa　robusta　MATsuoKA．　Loc．32．

Mirifusus　guadalupensis　PEssAGNo．　Loc．33．

Cinguloturris　carpaticα　DuMirrRlcA．　Loc．32．

Gongylothorex　sakαwαensis　MATsuoKA．　Loc．32．

Sti’ocapsa（？）spiralis　MATsuoKA．　Loc．32．

MirifUSttS　mediodilαtatttS（RセST）．　Loc．33．

Stichocapsa　nαradaniensiS　MATsuoKA．　Loc．31．

Eucyrtid’e〃u〃T　ptictuM（RIEDEL＆SANFlHppo）．　Loc．31．

Holocryptocanium　bαrbui　DuMiTRicA⊥oc。34．

Archaeodictyomitrα　sliteri　PEssAGNo．　Loc．35．

Pseudodictyomitra　lodogsaensiS　PEssAGNo．　Loc．34．
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