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0簸the　K髭a68hi】【盤a　Gra難競e　G難ei§8　Co】mplex

By

Geoでgo　KoJ磁A脇d　Yo8｝蓋i撤ko　OKA！卿RA

tt／f’ゐ1　Tablら5　Text－Ji8μ7es，　and　5　P1｛7’‘5

〈Received　Oct◎1ber　20，1967）

ρ

　A鷺sTRAcT：In　the　Yanai・Yashi呵ima（Oshima）district，　Yamaguchi　Pre£，in　the　Ry6ke　metamorphic

憂》elt，　a　c◎r捻P◎ske搬議s§co捻§董s嫉難g　of　gra簸圭紀g轟e三s§　（◎rth◎9轟c三ss＞禽轟d　ba§董c　g籍e韮s§◎cc疑ぎs§urぎ◇疑轟｛圭¢d　by重｝｝e

layered　syntectic　granodiorite．　Various　features，㈱pecially　such　as　agmatitic　behaviour　in　granitization，　the

presence　of　m¢tamorphic　dyke　and　granitized‘‘fau1t，，，　strongly　suggest　that　the　gra漁葦te　gne董ss　co擶P！exぬad

been　br◎ught　up　to　the　tect◎籍lc韮eve1◎f　br三象象1e　fractur三琵9三認塾he　st8te　of　g箆elss　b¢fbre　the漁etamorphism

and　granitization　of　the　Ry6ke　age　began．　It　is　suggested　that　th¢Kita6shima　granite　gneiss　complex　would

repr¢§e澄按飴騨e瓢・f・the・ba§e蹴戯鷲捻δe漉e　UpPe罫Pぬe㈱董c　g¢・sy駕1圭籍e至湛ぬe圭鎌ご§三d¢・f　S・utkwest

Japan．　Furthermor¢，　the　possibility　of　pre・Permian　land　between　the　inn¢rside　and　the　outerside　of　south－

west　Japan　is　suggested。
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1．　INTRODUCTION

、

　　h£hc　cayly　days◎f　Jap縫nese　geo1◎gy，　gneissic　r◎cks，　i捻cl縫dh｝g　the　Ry6k¢9鍛ei§s｝

wαeassignedωthc　Prccambrian　in　age・In　these　three　dccades，　especially　a銑er　the

paper　of　KoBAYAsm（1941）on　the　Sakawa　orogcnic　cycle，　in　which　the　Ry6ke　meta－

morphism　was　assigned　to　the　Early　Cretaceous，　no　one　has　insisted　the　presence◎f

Precambr三an　gneiss　in　the　Ry6ke　beh，　but　the　gneissic　rocks　iR　this　belt　have　bee益

belicved　to　bc　the　metamorphic　derivatives　from　Plalaeozoic　rocks　in　the　innerside　of

southwcst　Japan．　Discussions　were　diversified　only　with　respect　to　the　age　of　meta・

morphism．　In　the　rccently　published　laborious　monograph，‘‘The　Geoiogi‘1）eveZopMents

げぎゐe　3aPGftese　Islands，，（1965），　the　Ry6ke　me餓m◎どphism鍛d　plut◎Ais艶were　viewed

宅◎have　bee捻occ嚢r欝cd　i籍s◎搬c　age　betwccn　thc　Pcrmian　and　the　Late　Triassic，　accom－

panying　the　Honsha　tectogenetic　movcmcnt，　which　roughly　corresponds　to　the　Aki－

yoshi　orogenic　cyclc　by　KoBAyAsHI．　Howcvcr，　data　of　radiometric　age　determlnation，

increasing　in　numbαrece搬ly，　indlca紀thc　age　of　the　UpPer　Crc繊ce◎糠§f〈）r　the　rocks

i難thc　Ry6kc　bdt。
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　　It　has　been　known　in　the　Ry6kc　bclt　that　there　are　various　kinds　of　granitic　rocks

having　planar　structures，　such　as　layering，　trains　of　ma丘c　clots，　and　schistosity，　but，　in

most　cases，　they　were　lumped　together　in　such　terms　as　gncissic　granitc　or　gneissose

granodiorite．　Thc　scnior　author　published　a　paper（1966），　emphasizing　the　geological

signi丘cancc　of　foliatcd　mctamorphic　rocks’ derivcd　from　plutonic　rocks　of　granitic

composition，　and　suggcstcd　thc　prcscncc　of　a　granitc　gneiss、complex　bcfbrc　the　Ry6kc

metamorphism　in　the　Yanai－Yashir（）j　ima（Oshima）1）district，　Yamaguchi　Prc£

II．　GEoLoGlcAL　SITuATIoN

　　Along　the　nortllern　boundary　of　the　Ry6kc　bclt，　thcre　arc　several　districts　wherc

we　can　trace　progressive　metamorphism　of　Palacozoic　rocks　from　the　nortll　to　the

south。　In　thc　Yanai　district，　complete　succession　of　petrographic　as　wcll　as　petrofabric

changcs　of　Palacozoic　rocks　is　observcd（KoJIMA　and　OKAMuRA　1952，　NuREKI　1960，

OKAMuRA　1960，0KAMuRA　and　NuREKI　1962）．

　　To　the　north　of　the　metamorphic　belt　of　the　Yanai　district，　thcrc　occur　Palacozoic

rocks，　consisting　of　slate，　sandstone　and　banded　chert，　with　minor　amount　of　limcstonc．

KoJIMA（1953）named　them　the　Kuga　group．　Afヒcr　Fusulinid　fbssils｛bund　in　the

limestone，　the　agc　of　the　group　is　believed　to　be　Permian，　presumably　Middle　to　Up。

per　Permian　in　the　main．　The　Kuga　group　presents　a　remarkable　contrast　to　the

other　Permian　groups　in　Southwest　Japan　in　that　no　product　of　basic　vulcanism　is

inserted　into　the　sedimentary　f（）rmations．

　　From　the　region　of　non－or　least　metamorphic　rocks　can　be　traced　toward　the　south

successive　changes　by　metamorphism，　which　are　arrangcd　by　NuREKI（1960）into

three　zones，　namcly，　the　zonc　of　schistosc　hornfelses，　thc　zone　of　transitional　rocks，

and　the　zone　of　migmatites．　Lithological　characters　of　thc　original　formations　arc

quite　consistcnt　throughout　thcse　mctamorphic　zones．　Thc　arca　shown　in　Fig，1bc・

longs　to　the　zone　of　migmatites．

　　The　bascmcnt　of　thc　Yanai－Yashir（）jima　district，　now　under　considcration，　is　occu・

picd　by　tllc　Palacozoic　scdimcntary　gneiss，　syntectic　layercd　granodioritc，　massivc

granodiorite，　and　a　complex　composcd　mainly　of　granitc　gnciss　and　ampllibolitc　or

basic　gneiss．　The　sedimentary　gneiss　is　rcprcsentcd　by　banded　mica　gneiss，　consisting

gf　biotite，　muscovite，　almandine，　cordierite，　sillimanite，　Plagioclasc，　K－feldspar，　and

quartz，　associatcd　with　siliceous　banded　gneiss　of　chert　origin．　Thc　scdimentary　gnciss

oftcn　shows　various　featurcs　of　anatexis，　such　as　f（）rmation　of　plagioclase　porphyro・

blasts，　metatcxis，　and　injection　by　quartzo－feldspathic　veinlets．　In　somc　parts，　cspc．

cially　ncar　the　layercd　granodiorite，　the　sedimentary　gnciss　grades　into　coarse－grained，

igneous－looking　rocks　of　granodioritic　composition　with　nebulitic　structure，　in　which

the　ghost　of　f（）lded　structure　of　the　Palaeozoic　rocks　can　be　perceived．　The　distribu－

tion　of　the　sedimentary　gneiss　is　arrangcd　into　two　discrete　belts：one　from　Yanai　to

Obatake，　Maeshima，　and　Kuroshima，　and　another　from　Hikari　to　Atsuki　and　Oki一

1）　柳井・崖代畠（大島）
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FIG．1．，　Geological　sketch　map　of　the　basement　rocks　of　the

　　　　　　Yanai・Yashir（）jima（Oshima）district

’

ura，　which　is　represented　by　the　distribution　of　sedimentary　gneiss　in　the　lower　third

of　the　map，　Fig．1．　In　the　fbrmer　belt，　named　the　Obatake　gneiss　belt　tentatively，

f（）rmations　of　gneiss　can　be　traced　rather　continuously，　while圏 in　the　latter　belt，　tlle

Okiura　gnei88　helt，　gneiss　beds　are　distributed　intermittently．　This　difference　would

rcflect　that　of　intensity　of　graniti乞ation　between　the　two　belts．

　　Most　part　of　the　map　area，　Fig．1，　except　lbr　the　southeastern　part，　is　occupied　by

the　syntectic　layered　granodiorite，　which　includes　the　Obatake，　Okiura　and　Gamano

gneissic　granodioritcs　after　OKAMuRA．　In　this　paper，　they　will　be　named　tlle　Gamano

layere｛l　gmnodiorite　as　a　whole，　because　no　significant　di　fference　can　be　detected

between　them．　The　granodiorite　is　medium－to　coarse－grained，　with　heterogeneous

appearance，　consisting　of　biotite，　plagioclase，　quartz，　and　lesser　amount　of　K－feldspar．

Thc　quantity　of　K－feldspar　is　highly　variablc　fピom　place　to　place．　In　the　specimen

with　small　amount　of　it，　K－feldspar　can　be　observed　only　interstitially．　In　this　case，

thc　rock　should　be　named　quartz－diorite．　While，　in　other　cases，　K－feldspar　occurs　as

porphyroblastic　megacrystals，　attaining　to　scveral　centimeters　in　length．　Banding　or

layering　is　predominant　throughout　the　mass．　In　the　m61anocratic　bands，　biotite　is

enriched．　The　part　enriched　with　K－feldspar　megacrystals　also　f（）rms　band．　Often　the

rock　shows　nebulitic　appearance，　and　basic　inclusions，　either　f（）1iated　or　massive，　are

ubiquitous．　These　features　suggest　that　the　Gamano　granodioritc　represents　a　highly
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亀

contaminated　varicty．　OKAMuRA（1960）reported　that　biotite，　plagioclasc，　and　quartz

of　the　granodiorite　show　distinct　preferred　orientation，　that　being　probably　rclatcd　to

the　differential　stress　during　the　emplacemcnt　of　the　granodiorite．　Thc　trcnd　of　the

layering　is　llarmonic　with　that　of　the　sedimentary　gneiss，　as　shown　in　Fig．1．　At　least

some　part　of　thc　Gamano　granodiorite　mass　would　represent　thc　anatexitc　fbrmed　by

in　situ　granitization肋m　tlle　Palaeozoic　gneiss・

　　The　Gamano　granodiorite　is　thc　oldcst　onc　in　thc　Ry6ke　belt　ih　thc　westcrn　part　of

the　Inland　Sea（Setonaikai）．　In　the　map　area，　it　is　intruded　discordantly　by　massive

granodiorite，　namcd　the　T6wa　granodiorito　by　OKAMuRA，　a　membcr　of　tlle

younger　intrusives　in　the　Ry6ke　belt・

　　Acomplex　consisting　of　granitc　gnciss　and　amphibolitc　or　basic　gnciss，　wllich　ap－

pear　to　be　cxtraneous　to　the　layercd　granodiorite　and　the　Palaeozoic　scdimcntary

gneiss，　fbrms　a　mass　extending　from　the　northwest　coast　of　Yashir（）j　ima　to　Kuroshi－

ma．　The　dctail　of　the　outline　of　the　mass　cannot　be　determined　owing　to　the　sea，　but

the　longest　axis　of　thc　mass　seems　to　coincide　with　the　regional　structural　trcnd

dcfined　by　the　fbliation　and　layering　of　gneiss　and　granodioritc・In　this　papcr，　thc

complex　in　question　will　be　namcd　the　Kita6shima　granite　gnciss　complex．1）

III．　THE　KITAosHIMA　GRANITE　GNEIss　CoMpLEx
　　　　　　　　　　　　　　　の

　　　　　　　　A．　PETRocRAPHrCAL　CHARAcT£Rs

　　The　complex　consists　of　quartzo・feldspathic　gncisscs　dcrivcd　fピom　granitic　rocks

and　basic　gneisscs　or　amphibolitcs，　eithcr　f（）liatcd　or　massivc，　in　the　main・Featurcs

gf　anatexis　are　ubiquitous，　relatcd　to　thc　Gamano　granodioritc．　The　relation　betwccn

the　complex　and　the　Gamano　granodioritc　can　be　ascertaincd　at　scveral　places，　c．　g．

on　the　east　of　Yamashitahama　and　on　tllc　southcrn　part　of　Kuroshima，　whcre　thc

granite　gneiss　and　basic　gneiss　are　penetratcd　by　granodioritc　in　the　nctwork　伍sllion，

showing　features　of　granitization．　This　fact　indicates　that　the　gneisscs　were　prcsent

bcf（）re　the　cmplacement　of　the　granodiorite．

　　In　this　paper，　thc　authors　intend　to　usc　the　tcrm‘‘grallite　gllei∬es，，　in　thc　scnsc　of

coarse．grained　mctamorphic　rocks　derived　from　plutonic　rocks　of　thc　granitic　family，

ranging　from　granite　to　quartz－dioritc　in　composition．　They　can　bc　namcd‘‘orthogneiss－

85”a仕er　the　continental　nomcnclaturc・Most　of　thc　granitc　gncisscs　of　thc　Kita6sllima

complex　are　quartz－dioritic　in　composition．　They　consist　of　plagioclase，　quartz，　and

biotite，　with　minor　amount　of　K－feldspar　interstitially・Hornblende　is　f（）und　sporadi・

cally，　sometimes　including　：clinopyroxene・Plagioclase　crystal　shows　zonal　structure

with　calcic　core，　and　various　stages　of　disintegration　of　plagioclase　single　crystal　into

an　aggregate　of丘ncr・grained　crystals　owing　to　metamorphic　crystallization　can　be

traced．　The　grain－size　ranges　mostly　from　2　to　5　centimeters．　Near　the　promontory

west　of　Kuga，　garnet－bearing　granite　gnciss　exists・It　is　coarse－grained　and　true

granitic　in　composition，　with　much　K－fcldspar．

1）　北大勘花岡片麻岩（または正片麻岩）体

298



On　the　Kita6shima　Granite　Gneiss　Complex

　　In　the　granite　gneiss，　biotite｛brms　thin　layers　or　trains　of　clots，　arranged　parallel

to　each　other．　This　feature　must　be　related　to　metamorphic　diflrerentiation　as　is　the

case　fbr　the　banding　of　sedimentary　gneiss．

　　Basic　gneisses　show　two　kinds　of　mode　of　occurrence：one　as　parallel　layers，　alterna－

ted　with　granite　gneiss，　and　the　other　as　blocks．　The　f（）rmer　is　f（）1iated，　while　the　lat－

ter　granoblastic．　Sometimes，　the　train　of　small　blocks　of　amphibolite　runs　across　the

layered　amphibolite　and　granite　gneiss．　This　suggests．that　at　least　some　of　blocks　of

non－fbliated　amphibolite　would　represent　remnants　of　older　basic　dykes　intruded　be一

丘）re　the　metamorphism．　If　this　suggestion　could　be　granted，　layers　of　fbliated　amphi－

bolite　should　be　derivatives　from　older　basic　materials　than　the‘‘older　basic　dykes’，

just　mentioned．　The　occurrence，　that　fbliated　amphibolite　and　granite　gneiss　are　inti－

mately　alternated，　suggests　the　existence　of　migr口atitic　gneiss　complex　befbre　the

Ry6ke　metamorphism．　This　suggestion　will　be　confirmed　by　the　presence　of　a　granit－

ized　basic　dyke　in　the　fbllowing　pages．

　　There　are、no　fundamental　differenccs　in　mineralogy　between　f（）liated　and　non－fbli－

ated　basic　gneisses．　They　consist　of　hornblende，　biotite，　and　plagioclase．　Clinopyroxene

or　quartz　is　sometimes　observed．　The　grain・size　ranges　from　O．5　to　2　millimeters　in

diameter．　There　are　f（）und　porphyroblastic　as　well　as　blastoporphyritic　crystals　of

plagioclase，　attaining　to　4　centimeters・　　　　　　　　　　　　　　　　　，

、

B．STRUCTURE

　　Rocks　of　the　Kita6shima　granite　gneiss　complex　are　well　exposed　along　the　north－

western　coast　of　Yashir（）j　ima．　As　the　type　area，　the　route　map　of　the　Hirarehana1）

peninsula　is　shown量n　Fig・2・Poles　of　the　fbliation　of　gneisses　are　plotted　on　the　lower

hemisphere　of　equal－a’rea　pr（）j　ection（Fig．3）．　Mostly，　the　dip　of　the　fbliation　is　small，

and　wavy　fbld　on　a　mesoscopic　scale　is　reflected　on　the　diagram．　From　the　distribution

of　poles，　theπ一circlc（dashed　curve）and　theπ一axis（cross）can　be　estimated，　as　shown

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’　　　　　　This　direction　roughlyon　the　diagram．　Thcπ一axis　points　to　N65°E，　plungmg　at　12°．

coincides　with　the　regional　structural　trend　in　this

noticed，　however，　that　the　dip　angle　of　the　layering　of　the

neighbouring　the　granite　gneiss　complex　is　much　higher．

　　OKAMuRA　made　microfabric　diagrams　of　quartz，　biotite，　an

gneiss　fピom　the　Hirarehana

part　of　the　Ry6ke　belt．　It　must　be

Gamano　granodiorite

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　dplagioclase　of　granite

　　　　　　　　　　　　　　　　　　　　　　peninsula（OKAMuRA　1960，　Figs・58，59，　and　60），　although，

in　that　paper，　he　described　the　granite　gneiss　as　a　member　of　the　Gamano　gneissic

granodiorite．　All　the　microfabric　diagrams　are　characterized　by　the　orthorhombic

symmetry　with　respect　to　the　foliation　surface　and　also　by　a　tendency　of　incomplete

girdle　around　an　axis　lying　on　the　foliation　surface・

C，AGMATITE

　　As　mentioned　in　the　preceding　Pages，　anatexis　is　prcdominant　in　the　Yanai－Yashi－

r（）jima　district．　Thc　anatexis　of　thc　Palaeozoic　sedimcntary　gneisses　is　characterized　by

1）平連鼻．（5万分の1地形図「柳井」山下浜西方の岬）
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the　fbrmation　of　plagioclase　porphyroblast；metatexis，　diatexis　or　oblitcration　of

gneiss　structure　by　permeation，　and　injection　with　quartzo－feldspathic　veinlets．　In　the

Kita6shima　granite　gneiss　complex，　these　features　of　anat6xis　are　also　observed

everywhere，　but，　in　addition　to　these，　the　prevalencc　of　agmatitic　anatexis　is　very

impressive（Plate　19）．　In　the　layered　gneiss，　granitization　proceeds　along　the　layering

as　wcll　as　through　thc　fracture　surface，　along　which　the　gneiss　Iayers　show　dis－

placement．　In　the　massive　amphibolite，　granitization　occurs　almost　exclusively　along

the　fracture　surface　in　the　network　fashion，　and　pegmatitic　veinlets　with　large　crystals

of　hornblende　are　observed．　　　　　　　　　　　　　　　・

　　The　difference　in　thc　behaviour　of　anatexis　between　thc　Palaeozoic　gneiss　and　the

granite　gneiss　complex　can　be　ascribed　to　the　difference　in　history　befbre　the　Ry6ke

metamorphism．　The　granite　gneiss　complex　must　have　passed　through　a　certain　con－

dition　of　lower　temperature　and／or　pressure，　under　which　fracturing　occurred．　On

the　othcr　hand，　the　Palaeozoic　sedimentary　gneiss　has　suffered　progressive　metamor－

phism　under　increasing　temperature，　and　the　nature　of　material　remained　ductile．

　　Orbicular　rock　is　known　on　the　east　side　of　the　Hirarehana　peninsula（IsHIoKA

1953）．We　fbund　another　locality　of　it　on　the　west　side　of　the　peninsula，　where　it

remains　in　embryonic　stage　of　developme真t．　The　orbicular　rocks　occur　in　intensely

granitized　part　of　basic　gneiss・

　　　　　　　　　　　　　　　　　　　　　　　　　　D．METAMo’RpHlc　DyKE

　　WEGMANN（1947，1948；WEGMANN　and　ScHAER．1962）emphasized　the　significance

of　metamorphic　basic　dyke　fbr　the‘‘synchronisation，l　in　the　history　of　tectonic　devel－

opment　as　well　as　fbr　clarifying　the　change　in　nature　of　material　in　that　part　of　the

crust，　or　the　change　of‘‘げ！α86　tectonigue”．

　　Near　the　promontory　of　Hirarehana（Fig．2），　a　basic　dyke　was　f（）und　cutting　dis－

cordantly　across　the　layered　gneiss（Fig．4and　Plate　21）．　The　trend　of　the　dyke　is

nearly　perpendicular　to　the　fbliation　of　layered　gneiss，　and　the　latter　was　displaced

slightly　along　the　dyke．　Aplite　develops　along　the　selvage　of　the　dyke，　and　offshoots

of　aplite　penetrate　the　dyke　and　neighbouring　gneiss．　No　fbliation　is　observed　in　the

dyke・

　　The【main　part　of　the　dyke　consists　of　compact，　medium－grained，　dark－gray　rock．

The　bulk　of　the　rock　consists　of　plagioclase　and　hornblende，　accompanied　with　biotite

and　quartz．　The　mean　size　is　l　to　2　millimeters，　but　plagioclase　and　biotite　attain　to　4

millimeters．？lagioclasc　megacrystals　contain　calcic　cores，　which　show　the　Carlsbad，

Acline　and　Pericline　twins，　that　suggesting　igneous　origin，　but　porphyroblastic　out－

growth　is　also　observablc．　Hornblcnde　is　greenish－brown　in　colour，　Partly　changed

to　cummingtonitic　amphibole．　Biotite　grows　to　poikiloblastic　plates．　The　matrix

consists　of　panidiomorphic　plagioclase　and　hornblende，　with　accessory　apatite　and　ore．

Qluartz　is　sometimes　fbund　interstitially．　In　the　dyke，　there　are　coarser－grained，　more

leucocratic　pools，　where　dcvclop　poikiloblastic　biotitc　and　quartz．

　　These　features　indicatc　that　the　dykc　had　bcen　intruded　into　the　gneiss　complex

1

30！



Gcorgc　KoJIMA　and　Yoshihiko’OκAMURA

FIG．4。　Mctamorphic　basic　dyke　near　thc　promontory　of　Hirarehana．
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FIG．5．　Sketch　of　the　granitized‘‘fault”

bef（）re　the　Ry6ke　metamorphism　began・In　other　word，　befbre　the　Ry6ke　metamor－

phism，　the　granite　gneiss　complex　had　bcen　brought　up　to　the　tectonic　level　or　Etage

tectonigue　characterized　by　brittle　fracturing．　Aplit¢along　the　selvage　df　the　dyke　and

c滋ti擁g　a．αo§s　the　i厩eri◎f　of　the　dyke　would　have　b¢en　deve1◎ped　along　the　fracture

surfacc　a亡the　time　of　regi◎無al　a鍛atexis◎f　the　Ry6ke憩eta擶◎rphis搬．

】巳．　　GRAN竃T霊窺冠D《客】FAULT”

　　An　exposure　of　peculiar　appearance　has　becn　fbund　ncar亡he　prom◎ntory　of　Hir議re－

hana（Fig・2）・Akind　of　chaotic　structure　develops　within　a　zone，1to　2　meters：in

width，　cutting　across　thc　granite　gneiss　complex（Fig．5and　Plate　22）。　The　zone

co総s董sts◎f　angu！ar沁subangular　bbcks　of　vari◎us　size　a籠d　graRitic搬飢ぎix．　The

blocks　are　composed　of　granite　gneiss，　banded　gneiss　a掩d・fbHated　amphibolite，　aH◎f

which　are　represented　in　the　neighbouring　gneiss　complex．　In　the　granitic　matrix，

wcak　layering　can　be　traced，　which　winds　around　included　blocks．　The　Iayering　of

the　g捻eis§c◎鵬plex　d◎es擁ot　contin鵬across　the　zone。　Th¢refore，　this　zone　represents

◎nc　of　displace雛e蹴◎r　fault．　Thc　fbliati◎n　surface◎f　i駕hユded　g訟eiss　b1（》cks　i総the

zone　is　oriented　at　random，　indicating　rotational　movement．

　　From　these免atures，　it　seems　most　probable　that　this　zone　would　have　been　devel－

oped　from　a飽ult，　which　had　been　fbrmed　when　thc　granite　gneiss　complex　had　been

s三撫ated◎籍郎ect◎捻ic　level　of　brittle　fねctur三捻g，　as　sugges匙ed　by　the　agmatitic　behav二

iow　and　the　metamorphic　dyke．　After　th三s　i籍舵rpretati◎籍，　the　g籍eiss　blocks　i籠the

zone　correspond　to　thc　brccciatcd　blocks　in　thc｛乞ult　zonc，、and　the　granit圭c　matr圭x　to
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重he　fi擁e－grai籍ed　r◎ck　fiour。

　　One　may　ask，　howcvcr，　if　thcse　fヒatures　could　bc　intcrprctcd　as　intrusion　brcccia．

But，　in　this　part　of　thc　Ry6kc　belt，　no　intrusion　brcccia　has　been　obscrvcd　related　to

重h¢Gama簸◎gごa蕊◎di◎rite，　thc　c魚placeme厩◎f　which◎cc縫rredμ◎bably撒deごthc

regional　condition　of　plastic　now・

IV．　DlscussloNs

　　Abovc　described　fcatures，　cspccially　such　as　thc　agmatitic　bchaviour　in　granitiza－

tion，　the　metamorphic　dykc　and　thc　granitizcd‘‘fault”，　strongly　suggcst　tllat　tllc

Kita6shima　gra煎c　gne三ss　c◎即lcx　had　bec熱br◎縫gh穏p　t◎the　tec鵬ic　levc1◎f　brit－

tlc　fracturing　in　the　statc　of　gnciss　bef（）rc　thc　memmorphic　rccrystallization　and

a無atcxis◎f　thc　Ry6kc　agc　bcgan．　Thc　hist◎ry◎f　devc1◎pmcnt　of　thc　granitc　gnciss

complex　would　bc　arrangcd　in　thc長）110wing　scllcmc．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●Stage　1： Plutonomctamorphism。
1垣eαi◎籍of　9τa籍itic欝ocks・

Stagc　2：

Stage　3：

Stagc　4：

Formation　of　amphibolitc　and　bandcd　gneiss．

Rcgional　mctamorpllism・Formation　of　fbliation　in　tllc　granitic　rocks．

Fracturing　and　faulting．　Intrusion　of　basic　dykc．

Mctamoどphlsm　a総d　a燃cxls　of　the　Ry6kc　ag¢。

　　The　gcochronological　agc　of　cach　stage　cannot　bc　dctcrmincd　at　present，　except　fbr

thc　Ry6kc　agc，・which　is　sug9¢stcd　to　bc　Crctac¢ous｛｝om　rcccnt　data　of　radiometric

dctcrminati◎n．　Bccausc山c　Palacozoic　scdlmc嶽tary　gnciss　represents　progressivc

mctamorphism　under　incrcasing　tcmperaturc　and　no　cvidcncc　of　repeated　metamor－

phism　i§d¢tcα¢d，　thc　stagcs　1鍛d　2，　a総d　pres犠mably　thc　stagc　3，　w◎犠ld　have　pre－

ccdcd　thc　scdimcηtation　of　thc　Palacozoic　groups　in　thc　inncrsidc　of　Southwcst　Japan．

Sincc　thc　oldcst　scdimcntary　fbrmation　so　far　known　in　thc　inncrsidc　of　Southwcst

Japan　is　Dcv◎嶽ian　i薮age，　it　is憩ostμobablc　th綾t　at　lea§t　thc　s£ag¢s　l　and　2　arc　pごe－

Dcvonian・　In　other　word，　thc　Kita6shima　granitc　gnciss　complcx　would　represcnt　a

登agment　of　thc　bascmcnt　undcr　thc　Uppcr　Palacozic　gcosynclinc　in　thc　inncrsidc　of

Southwcst　Japan．

　　Rcc¢ntly，°NozAwA（1967）summarizcd　tllc　data　of　radiometric　agc　indicamg

ab◎ut　4◎◎m．y．　by　thc　K－A　a灘d　Rb－Sr　mcthods．　Thc　data　arc　rcproduced　on　Tablc　i．

These　da之a，　though　insufHcient　at　presc識t，　suggcst　thc　prcsencc◎fごeg圭o舩l　mctam◎r卿

phism　and　plutonic　activity，of　about　400　m・y・in　agc　in　southwcst　Japan・onc　may

assig籍thc　stagc　2　t◎this　agc　provisi◎nally・

　　KoJIMA　has　noticcd　other　two　localitics　of　gneisses　of　granitic　origin　in　the　Ry6kc

bclt　in　southwest　Japan・In　Nam　Pre£，　a　complex　of　granitc　gnciss，　named　tllc

Sagawa　granitc　by　HARA　（1962），　exists◎総thc　s◎疑th　of　the　Pa1a¢oz◎ic　sedime蕊tary

gneiss　in　the　Kasagi　district・At　Momodaira，　Komaganc　City，　Nagano　Prc£，　anatcctic

grani舵gneiss　has　bccn　fbund，　which　bdongs　to　thc　gncissic　granit¢mass，　namcd　the

TeRryaky6　granitc（Ge◎1◎glcal　Map◎f　Ka搬iina）・At　thi§1◎ca薮ty匙◎◎，亀he　gr翻te

gneiss　occulls，　j　ust　on　the　south　of　the　Palaeozoic　scdimentary　gneiss　area．

　　These　tw◎Iocalitics　w¢re　vis三ted　by　thc　scni◎r　author　only　cursor三ly，　and　dcta猛cd
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TABLE　1．　RocKs　oF　400　M．　Y．　RADIoMETRIC　AGE　FROM　SOUTIIWEST　JAPAN

LOCALITY ROCK AGE COMMENTS

Dai

Kiyama

Komine

Mitaki

（山口県豊浦郡
豊田町西市台）

Garnet・bearing　muscovite
granodiorite，　gneissic

（熊本県上益城郡　Garnet・white　mica－chlorite・
益城町木山）　　albite　schist（pelitic）

（熊本県上益城郡
清和村小峯）

Tomioka（徳島県阿南譜

（愛媛県東宇和郡
城川町三滝山）

　　　　　　　　　f

窟岡）

Hypersthene●hornblende・
biotite　granodiorite，

medium－grained

Granite

Granite

424嚇
慧為｛羅灘竃灘欝躊£疑誰

1艶・）鮭欝調：ご認認隠

372

419

412

K－Amethod（biotite）by　KoNo　et　al．，
1965．The　Kurosegawa　Tectonic　Zone．

Rb－Sr　method（biotite）by　HAYAsE　et
aL，1967．　The　Mitake　Igneous　Rocks
of　the　K．　T．　Z．

ibid．

亀

（Summarized　by　NozAwA，1967）

study　is　hoped　in　fUture　from　the　viewpoint　of　this　paper．　Theref（）re，　it　see血s　prema－

ture　to　infer　any　opinion　from　these　observations，　but　it　may　be　allowed　to　note．somと

common　facts　among　these　occurrences．　The　Palaeozoic，　probably　Permian　fbrmations

show　progressive　metamorphism　increasing　in　grade　from　the　north　or　northwest

toward　the　south　or　southeast，　alld　the　granite　gneiss　corhplex　occurs　withiri　the

highest　grade　zone，　characterized　by　anatexis，　j　ust　on　the　south　of　the　Palaeozoic

gneiss　belt．　This　fact　may　suggest　that，　at　the　beginning　of　the　Ry6ke　metamorphism，

the　granite　gneiss　complex　was　situated　on　a　level　lower　than　the　Palaeozoic　sediments，

and　that　it　was　brought　up　to　a　higher　level　by　the　upward　movement　accompanied

with　granitic　plutonometamorphism．　It　seems　probable　that　the　granite　gneiss　com．

plex　was　covered　unconformably　by　the　Permian　sediments．　In　this　connection　must

be　noticed　the　finding　by　the　authors　of　granitized　conglomerate（Plate　20）at　the

southernmost　of　the　Obatake　gneiss　belt　on　the　west　of　Obatake．　It　is　a　polymictic

conglomeratc，　so　intensely　granitized　that　the　matrix　was　transfbrmed　to　granite．

　　Lastly，　it　may　bc　pointed　that　there　is　a　possibility　of　pre－Permian　land　between

the　innerside　and　thc　outcrside　of　Southwest　Japan，　which　is　now　largely　hidden

under　granitic　intrusives，　or　missed　from　the　su漁ce　between　the　Ry6ke　and　the

Sambagawa　belts．
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ExPLANATIoN　oF　PLATE XVIII
Granite　gneiss

　　　　　　　　　　　　　　　　　　　　　　　　　　Ex肌ANATIoN　oF　PLATE　XIX

A：Granitization　of　basic　gneiss　near　Hirarehana．　The　granitization　proceeds　along　fracture　and

　　　foliatlon　surfaces，　showing　agmatitic　appearance．

B：　Granitization　of　banded　gneiss，　near　Hirarehana．　ibid，

　　　　　　　　　　　　　　　　　　　　　　　　　　ExPLANATIoN　oF　PLATE

A：Orbicular　rock，　near　Hirarehana．

B：　Granitized　conglomerate，　west　of　Obatake．
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XX

　　　　　　　　　　　　　　　　　　　　　　Ex肌ANATIoN　oF　PLATE　XXI

Ametamorphic　dyke　of　basic　composition，　penetrating　gneiss　complex．　Note　aplitic　selvage．

Aportion　of　the　metamorphic　dyke，　permeated　by　salic　materials．

　　　　　　　　　　　　　　　　　　　　　　ExPLANATIoN　oF　PLATE　XXII

Granitized‘‘fault，，．

Aportion　of　the　granitized‘‘fatilt，，．　Lower　right　of　the　photograph　A．
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