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On・Metam・rphic　Dikes　in　the　Hir・shima・Granitic・C・mplex
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（Received　September　30，1964）

㌧

ABsTRAcT　l　A　dike　swarm，　extcnding　about　50　km　E－W　and　5～10　km　wide，　is負）und　near

Hiroshima　City　in　the　Hiroshima　granitic　complex．　The　dike　swarm　consists　of　various　rock

types　ranging　in　composition　from　andesitic　to　rhyolitic，　especially　biotite・bearing　homblende。

quartz・porphyrite　and　diorite・porphyrite　being　abundant．　Although　porphyrite　and　diorite・

porphyrite　have　been　intruded　into　the　granitic　rocks，　some　of　them　show　metamorphic　tex－

ture，　that　is，　crystals　of　homblende　have　been　replaced　wholly　or　partly　by　biotite，　iron　ore，

quartz，　apatite，　and　plagioclase。

　　The　intrusives　in　the　Niho　and　Mukainada　areas，　situated　to　thc　east　of　Hiroshima　City，　are

divided　into　three　groups，　that　is，　the　Ok6　metamorphic　porphyrite　group，　the　Fuchizaki　por・

phyrite　group　and　the　Tanna　porphyrite　group，　based　on　their　sequence　of　intr｝1sion　and

petrographic　fヒatures。　Among　these　d三ke　rocks，　a！l　of　the　Ok6　group　and　the　early　intrusives

of　the　Fuchizaki　group　have　metamorphic　texture．　The　early　porphyrite　groups，　that　is　the

Ok6　group　and　the　early　Fuchizaki　group，　are　presumed　having　intruded　not　long　after　the

intrusion　of　the　granitic　rocks，　which　maintained　high　temperature　and　mobile　conditions．

Therefore，　the　granitic　rocks　are　supposed　still　to　have　had　some　abilities　to　aHセct　metamor－

phism　at　thc　time　of　the　intrusion　of　the　early　porphyrite　groups．　The　metamorphic　texture

is　interpreted　as　the　result　of　replacement　of　hornblende　in　the　early　porphyrite　groups　under

the　supply　of　potassium　from　the　cooling　granitic　rocks．

　　　　　　　　　　　　●
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1．　INTRODUCTION

　　Granitcs　distributcd、videly　in　Chagoku　district　havc　becn　rcgardcd　as　Uppcr

Cretaccous　or　Early　Tcrtiary　of　agc　cxccpt　the　gneissose　granitc　in　thc　Oki　Is－

1and，　that　of　Rcngcji，　Shimanc　Prefccturc，　the　Ry6ke　granitic　rocks　in　thc

southern　parts　of　Hiroshima　and　Yamaguchi　Prefヒctures．　Thcsc　Crctaccous　or

Early　Tcrtiary　granitic　rocks，　which　have　been　callcd　thc‘‘ChOgoku　Batholitl1，，

in　gencra1，　can　be　dividcd　into　thrcc　groups　according　to　thcir　gcological　situa。

tions　as　well　as　petrological　charactcrs　by　thc　writcr．

TABLE　l　CRETAcEous　AND　EARLY　TERTrARy　IGNEous　RocKs　1N　CENTRAL　CHuGoKu

Palacogcnc

Upper
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　　The　Hiroshima　granitic　complcx　collsists　of　granodioritcs，　biotitc・granitcs，

granitc－porphyrics，　aplitcs，　and　sycnitic　rocks　ctc．　Tllis　body　cxtcnds　from　thc

eastcrn　part　of　Yamaguchi　Prcfecturc　through　Hirosllima　Prefccturc　to　Oka－

yama　Prcfecture　along　the　Inland　Sea　of　Scto．　In　thc　Hiroshima　granitic　com－

plex　near　Hiroshima　City，　thcre　are　many　intrusivc　rocks，　mainly　dikcs，　which

havc　various　compositions　ranging　from　basic　to　acidic．　Espccially，　biotitc－

bearing　hornblende－quartz－porphyritcs　arc　abundant．　Phcnocrysts　of　llornblendc

in　somc　of　thcsc　dikc　rocks　occur　wholly　rcplaccd　with　tiny　biotitc　nakcs，　but　in

other　dikcs　such　phcnomena　arc　not　obscrvablc，　and　bctwccn　thcsc　two　cxtrcmc

cascs　thcrc　arc　many　dikc　rocks　showing　various　mctamorphic　charactcrs．　Bascd

on　this　fact，　thc　author　at　first　supposcd　that　thcsc　mctamorphic　tcxturcs　havc

bccn　brought　about　by　thc　intrusion　of　thc　granite，　and　tllat　thc　divcrsity　of　tllc

metamorphic　charactcrs　should　have　bccn　caused　by　thc　succcssivc　intrusion　of

the　granitcs　and　porphyritcs．　If　this　assumption　could　bc　acccptcd，　analysing

the　sequencc　of　the　plutonic　history　of　thc　Hiroshima　granitic　complcx　arc　pos。

sible　by　secking　the　rclation　bctwecn　granitcs　and　porphyritcs．　With　the　pro。

gress　of　the　ficld　survey，　howcvcr，　it　has　bccn　rcvcalcd　that　thc　granitcs　ncar

Hiroshima　City　arc　oldcr　than　the　porphyritcs　and　that　thcre　arc　no　intrusivc

rocks　possibly　cxcrted　metamorphic　cffects　upon　thc　porphyritcs．　Thcrcfbrc，
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the　fbrmcr　assumption　of　thc　author　has　become　to　be　abandoned，　and　he　sought

ncw　evidences　bearing　upon　the　origin　of　the　metamorphic　features　of　the　dike

rocks．

　　Thc　author　sclcctcd　as　thc　type　localitics　thc　Niho　and　Mukainada　areas，　on

thc　south－castcrn　part　of　Hiroshima　City　to　solve　this　problem．　In　these　areas

thcrc　occur　many　porphyritcs　dikcs　showing　various　metamorphic　textures　and
　　　　　　　　　　　　　　　　　　　　　　　　　　　　
the　succcssion　of　cmplaccment　of　the　dikcs　can　be　clcarly　determinled　within

narrOW　areas．

Acknowledgement：The　author　wishes　to　offer　his　cordial　thanks　to　Prof．　G．

Kojima　of　Hiroshima　University，　who　has　givcn　kind　advice　and　encouragement
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metamorphic　porphyritcs　in　the　Hiroshima　granitic　complex．　He　greatly　app－

rcciatcs　the　helpful　commcnts　made　by　Dr．　K．　Hidc，　Dr．　Y．　Okamura　and　Dr．

G．Yoshino．　The　ficld　survey　was　enablcd　by　the　Grant　in　Aid　fbr　Scientific
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II．　OuTLINE　oF　GEoLoGY

　　The　Hiroshima　granitic　complex　ncar　Hiroshima　City　was　intruded　into　Pa－

lacozoic　rocks　and　the　Takada　rhyolite　complcx，　which　represeht　the　roof－

pcndant．　The　granite　occurring　along　thc　contact　is　generally　fine－grained，　fbr・

ming　a　zonc　of　two　or　three　hundrcds　meters　in　thickness，’and　this　marginal

facies　passcs　gradualy　to　the　main　body　of　coaser－grained　granite　possessing　basic

inclusions．　As　thc　quantity　of　inclusiorls　increase，　hornblende　appears　in　the

　　　　　
granltc・

　　Cutting　the　granitic　complcx　many　intrusive　bodies，　mainly　dikes，　are　deve1－

opcd　in　a　belt　cxtcnding　from　Tsuda　through　Hiroshima　City　to　Kumano．　The

dircction　of　thc　bclt　is　nearly　E－W，　the　width　being　5～10　km　and　the　length

about　50　km．　Thc　width　of　thc　dikcs　is　variable，　commonly　5～30　m　and　rarely

attaining　to　200　m．　Among　thesc　intrusives　biotite－bearing　hornblende－quartz－

porphyritcs　or　dioritc－porphyritcs　arc　thc　most　abundant．　Some　of出ese　intru－

sivcs　show　mctamorphic　tcxtures，　that　is，　hornblcndc　in　the　rocks　has　become　an

aggrcgatc　of　biotitc　flakcs．　The　occurrcncc　of　thc　mctamorphic　porphyrites

seem　to　bc　rcstrictcd　within　thc　hornblcndc－bcaring　granodiorite．

　　At　the　Niho　and　Mukainada　arcas　various　kinds　of　porphyrites　are　developed．

Thc　fbrmcr　arca　is　situated　on　thc　southcast　of　Hiroshima　City　and　its　highest

point　is　Mt．　Niho（212．2　m）．　Thc　latter　lics　to　thc　east　of　Niho　across　the　Ota

Rivcr　and　is　occupicd　by　Iow　hills．　Both　arcas　represent　Iand－tied　islands．　The

porphyritcs　of　thc　Niho　and　Mukainada　arcas　can　bc　dividcd　into　three　groups，

that　is，　the　Ok6　mctamorphic　porphyritc　group，　thc　Fuchizaki　porphyrite　grgup

and　thc　Tanna　porphyritc　group．
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Fig．1　Geological　outlinc　map　ncar　Hiroshima　City．

III．　ROCK　TyPES

A，GRANITES

1．Bi。tite・granite

　　The　granitc　distributcd　in　thc　Mukainada　arca　is丘nc　or　mcdium－graincd

homogenous　rock　composcd　of　oligoclasc，　quartz，　K－fcldspar，　and　biotitc．　Thc

丘ne－grained　granite　occurring　mainly　on　the　northern　part　of　the　Mukainada

area　passes　gradually　into　thc　mcdium－grained　granitc　without　any　clcar　bound。

ary．　On　the　southern　part　of　thc　Mukainada　arca，　facing　thc　sca，　inclusions　arc

fbund　only　within　thc　granitc．　As　thc　inclusion　bcgins　to　appcar，　thc　grain－sizc

becomes　larger，　the　colour　becomes　darkcr，　and　hornblcnde　bcgins　to　appcar．
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Fig．2　Geological　map　of　Niho　and　Mukainada　areas．

2．　Hornblende．bearing　biotite－granediorite

　　The　granite　exposcd　in　Ok6　and　Fuchizaki　is　a　considerably　heterogcneous，

consisting　of　plagioclase，　K－feldspars，　quartz，　biotite，　and　hornblende，　accom－

panied　by　allanitc　and　ironore　as　accessory　ingrcdients．　The　granite　is　coarscr

than　the　biotite－granite　of　the　Mukainada　arca，　possessing　numerous　inclusions，

especially　abundant　ncar　the　Ok6　mctamorphic　porphyrite（see　below），　and　por－

phyroblasts　of　K－feldspar．　With　the　decrcase　of　the　inclusions　the　colour　bc・

comes　lightcr　and　finally　the　granodiorite　rescmblcs　thc　biotitc．granitc　on　thc

northern　part　of　thc　Mukainada　arca　in　appcarancc．
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3．　Ile7nbltnde－btaring　biotit‘－PorPめ，riti‘granodiori（e

　　In　thc　ccntral　part　of　the　Niho　arca　porphyritic　granodioritc　is　cxposcd．　It

has　stripe・1ikc　distrubition　with　N－S　trcnd　and　comes　in　contact　with　the　horn－

blcndc－bcaring　biotite－granodioritc　on　the　east　sidc　as　well　as　on　thc　wcst　side．

Thc　porphyritic　granodiorite　consists　of　megacrysts　of　plagioclasc，　of　which　thc

corcs　arc　andcsine　and　the　rims　oligoclase，　attaining　somctimcs　to　c3．2cm　in

lcngth，1argc　quartz　crystals　with　irrcgular　cracks，　biotitc，　and　clcar　ycllowish。

grcen　hornblcndc，　and　thc　matrix　is　composcd’of　sodic　plagioclasc，　quartz，　K－

fcldspar，　and　biotitc・　Thc　porphyritic　granodiorite，　as　scen　in　thc　granodiorite，

has　subangular　largc　inclusions．　Thc　boundary　bctwccn　thc　porphyritic　and

thc　non－porphyritic　granodioritcs　is　not　clcar，　probably　bcing　gradua1．

4．s　）？crlite

　　Sycnitc　consisting　of　sodic　plagioclasc，　K－fbldspars，　hornblcnd，　and　a　small

amount　of　quartz　and　biotitc　is　fbund　commonly　in　thc　mcdium・graincd　biotite－

granitc　and　granodioritc，　whilc　it　can　not　bc　fbund　in　thc　finc－graincd　biotitc●

granitc　and　porphyritic　granodioritc．　Thc　sycnitc　occurs　as　small　irrcgular　or・

dikc・likc　masscs，　bcing　oftcn　accompanicd　by　pcgmatitc，　mainly　quartz－pcgma－

titc，　and　aplitc・

5。　1π‘lusion

　　As　obscrvcd　commonly　in　thc　granitc　rcgion　thcrc　arc　many　inclusions　com－

poscd　of　plagioclasc，　hornblcndc，　biotitc，　and　quartz，　which　might　bc　called

microdioritc，　in　tllc　arca　undcr　considcration，　Thc　inclusions　arc　subangular

and　various　in　sizc；ordinarily　5～10　cm，　somc　attaining　to　2～3　cm　in　long

diamctcr．　Thcy　arc　distributcd　from　Ok6　to　thc　soutllcrn　part　of　thc　Mukai－

nada　arca　with　E－W　trcnd　in　all　thc　typcs　of　granitcs　cxccpt　thc　fine－graincd

biotite－granite．

6。　Tん〃maUi　mctamorPhos‘d　8rani’‘

　　Thc　granodiorite　and　thc　porphyritic　granodioritc　abovc　mcntioncd　showing

effccts　of　thcrmal　metamorphism　arc　distributcd　in　kccl）ing　with　thc　distribution

of　thc　mctamorphic　dioritc・porphyritc．　Thc　crystals　of　hornblcndc　in　thcm　havc

bccomc　aggrcgatcs　of　biotitc　flakcs　and　thc　crystals　of　biotitc　havc　bccn　partly

or　wholly　rcplaccd　with　smallcr　biotitc　nakcs（Platc　28，　Fig．1～4）．

B．　PORPHYRITES

　　　　　　のL The　Okδ　metamerPhic　P。7歯r量重¢9τ。up・

　　In　an　arca　cxtcnding　from　Ok6　to　thc　summit　of　Mt．　Niho　thcrc　arc　distri－

butcd　irregular－shapcd　intrusivc　rocks，　thcir　trcnds　bcing　as　a　rulc　WNW－ESE．

Although　the　texture　of　thcsc　intrusivcs　diffcrs　from　placc　to　placc，　somc　being

porphyritic，　others　dioritic　or　intermediate　in　grain。sizc，　all　of　thc　rocks　com・

posing　thcsc　ihtrusives　arc　charactcrizcd　by　thc　mctamorphic　tcxturc，　such　as
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the　aggrcgatcs　of　biotitc　flakcs　afヒcr　hornblende．　In　thc　porphyritic　one　the

grouRdmass　is　p撚plish　i捻col◎ur。　Thcrefbre，　we　ca簸easi1y　disti豆gish　the搬

丘om　other　types　of　porphyritcs．　These　mctamorphic　porphyrites　are　grouped

as　the　Ok6　mctamorphic　porphyrite　group　after　the　Iocality　name．

　　1縫thc　Ok6　metam◎rphic　p◎でphyritc　gr◎up　th¢Pgrphyritcs　intruded翫t　earlier

stagcs　have　generally　coaser　textures，　rarcly　showing　chi11cd　marginal　facies

compared　with　thc　later　oncs。　The　Ok6　group　conslsts　of　rocks　ranging行◎m

di◎rite◎r　di◎ritc－p◎rphyritc　to恥c－tcxtured　porphyrite．　The恥e－textured　met－

amorphic　porphyrites　occur　as　marginal　facics　of　dioritc。porphyrites　or　as　in－

dcpen面t三甜斌sives・

　　The　fine－grained　porphyrites　carry　phcnocrysts　of　normal－zoned　plagioclase，

of　which　the　core　is　IabradoritC　and　thc　rim　oligoclase，　quartz，　sometimes　cor－

roded，　wcll　shaped　h◎凱b！c籍d¢replaced　with　biotite　fiakes，鍛d　a　sMali　am◎“nt

of　idiomorphic　biotite．　Thc　groundmass　consists　of　felspars，　quartz，　and　biotite

（Platc　29，　Fig．4；Platc　30，　Fig．1～4）．　Thc　proportion　of　constituent　minerals

determiRed　by搬icr◎met欝ic　aRalysis◎総th¢thi織secti◎鍛s◎f　the　r◎ck　fr◎澱　the

Ok6　quarry　is　as　fbllows．

　　　　　　　　Ph¢nocryst＿＿＿．．．＿42％　　Grou簸dmass＿・．＿＿＿58％

　　　　　　　　Plag量oclase＿＿＿．．＿．77％1
　　　　　　　　Q脚tz　＿＿＿．＿．13％

　　　　　　　1灘1e捻de｝…一・1・％

　　The　c◎arse－tex撒red搬eta憩Orph◎sic　di◎rit¢－P◎rphy蹴es　are　fb疑nd　at　Ok6，出e

su翼nmit　of　Mt．　Niho　and　the　southern　pcak　of　Mt．　Niho．　They　carry　phenoc－

rysts　of　normal－zoned　plagioclase，　of　which　the　core　is　labradorite　and　the　rim

dig◎clase，　sh◎wi捻g　rathcr　ragged　outli織e，　quartz，　well　shaped　h◎mblende　which

has　become　aggregates　of　tiny　biotitc　flakcs，　iron　ore，　quartz，　plagioclase，　and

idi◎m◎rphic　b圭◎t三tc．　The　gr◎疑簸dmass　is　h◎1◎crystε毛Uine，　c◎nsist圭難g◎f　p至agi◎cla§e，

quartz，　biotite，　and　a　fbw　quantity　of　orthoclase．　h　some　diorit¢－porphyrites，

however，　the　distinction　betwcen　pheれocryst　and　groundmass　is　not　so　easy

（P1撮e　29，　Fig．1～3）．　Thcぎesult◎f　micrcmctric　aRa！yses　fr◎斑亡he　Ok6　q犠arry

is　shown　below．

Plagioclase＿＿49％　　　Quartz＿＿39％
Ho欝Rb韮¢総de÷】Bl◎tk¢。．．．，．！◎％　　　　0践熱oc韮as¢．．．．．。韮％

Irorl　ore．．．，．．1％

2．The　F琶ε鮭ζαkψ。ψ乱ジ7三£e　gr。粧ρ．

　　Thr◎慧gh　the　Niho　a捻d　M縫kainad綾arcas，　porphyritcs　bcl◎捻ging　t◎宅his　gぎ◎up

arc　the　most　abundant．　Somc　of　thcm　arc　irrcgular　in　shape　wllen　vi¢wed　on

thc　exposurc．　They　suddenly　pinch　out　or　changc　thcir（iircction　around　thc

joi滋t　surface◎f　the　gra益itc，　a総d　s◎瀟¢ti搬es籍eighbo縫ri総g　dykes畿re　c◎nbi益ed

togcther　into　a　singlc　dyk¢，　while　a　dykc　often　branches　i飢o　a　numbcr　of　dykcs．

Thcir　general　trends　arc　ncarly　E－W．
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　　Porphyritcs　belonging　to　this　group　do　not　show　mctamorphic　tcxtures　nor－

mally，　and　even　whcn　metamorphic　tcxturcs　are　sccn，　thcy　arc　not　so　distinct　as

in　thc　Ok6　mctamorphic　group（Platc　31，　Fig．1）．　Thc　non・metamorphic　porphy。

ritcs　assumc　a　grcyish－grcen　colour　on　the　fresh　surface　and　ycllowish・brown

whcn　wcathcrcd．　Thcy　carry　phcnocrysts　of　normal。zoncd　plagioclasc，　of　which

thc　core　is　labradoritc　and　the　rim　oligoclase，　quartz　occasionally　showing　cor・

roded　fbrms，　hornblcnde，　and　clcar　biotite．　In　some　dikes　hornblcnde　is　clcar，　in

othcrs　it　has　been　altcred　to　chloritc　or　a　part　of　it　has　bcen　changcd　to　an　ag9－

rcgate　of　biotite　fiakes．　The　groundmass　consists　chifly　of　fclspars，　quartz，　and

biotite．

　　The　rcsult　of　micromctric　analyscs　on　the　thin　scctions　of　non－metamorphic

porphyritcs　is　shown　bclow．

Phcnocryst

iPlagioclasc
Quartz

l　Homblcndc
　Biotite

，，．，．．．．，50％

．．，．．．，．．67％

，，．．．，。，，22％

。．．．．．．。，10％

．．．．．．．．．　1％

　Groundmass．．，．．＿．50％

　Fclspars　　　．．．．．．，．．46％j
quartz　　．．．．．．．．，28％

l
　Biotitc　　　　　．．，．．．．．．26％

3．　The　Tanna　PorPdyrite　8roup．

　　The　Tanna　porphyrite　group　is　distributcd　in　thc　southcrn　part　of　the　Niho

and　Mukainada　area．　It　is　distinguishcd　from　the　abovc－mcntioncd　groups　in

thc　field　by　its　greyish－bluc　colour・　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　、

　　The　porphyritc　of　this　group　carrics　phcnocrysts　of　normal・zoncd　plagioclase，

partly　altered　to　calcitc，　quartz　oftcn　showing　corrodcd　froms，　hornblende　which

have　been　replaced　with　chloritc，　calcitc，　iron　orc，　and　epidote，　and　biotite．

The　groundmass　consists　of　fclspars，　quartz，　and　altcrcd　biotite．　Calcitc　is　oftcn

obscrved　throughout　thc　groundmasc．

C．　THE　CHEMICAL　CHARACTERS，

　　Thc　chcmical　composition　and　molecular　norms，　calculated　aftcr　Barth（1951），

of　typical　rocks　in　the　Niho　and　Mukainada　arcas　arc　shown　in　Tablc　2．

　　Thc　chcmical　composition　of　above　rocks　and　Latc　Mcsozoic　or　Early　Tcrtiary

intrusivc　rocks　devclopcd　in　Hiroshima　Prcfccture，　including　abovc　rocks，　arc

plotted　in　Fig・3

IV．　MuTuRAL　RELATIoNs　oF　RocK　TYpEs．

1．　Mutural　relations　qブ’he　70‘kり’Pes　of　theδk6　m‘tamorPhic　PorPh）rite　grOttP．

　　The　Ok6　metamorphic　porphyritc　group　is　composed　of　intrusivcs　ranging　from

diorite　or　diorite－porphyrite　to丘ne－grained　porphyrites　which　ordinarilly　occur

as　chilled　marginal　facies　of　the　intrusive　body　against　the　granodiorite，　but，　in

some　cases，　as　observed　at　the　Ok6　quarry，　the　fine－grained　porphyritc　has　been
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TABL£2（A）CHEMIcAL　CoMposlTloN　AND　MoLEcuLAR　NoRM
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CaO
Na20
K2

H2

H2

P
2

0
0＋

〇一

05

Granodiorite
　　　　（1）

Metamorphic
diorite・porphy－
rite　　　　（2）　　　　　　　　．

70．64

0．16

15．90

0．46

2．32

0．00

0，50

2．31

3．75

0
8
2
o

　
　
　
　
コ

s
O
　
o0．12

0．06

1
69．92

0．12

16．25

0．33

2．78

tr

1．67

2．40

3．30

1．60

0．81

0．3！

0．03

Metamorphic
　porphyrite
　　　　（3）

64．16

0．14

16．80

1．74

4．20

0．02

2．40

3．73

3．30

1．30

1．32

0．49

0．21

Total 100．10 99．52 99．81

Non・metamor・
phic　porphyrite
　　　　　（4）

66．06

0．19

16．45

0．81

3．11

Tr
2．20

3．50

4．15

1．60

1．12

0．22

0．18

Tanna　porphy－
　　　　rite
　　　　　（5）

63．60

0．28

16．00

0．56

3．91

0．00

2．80

5．20

4．10

1．00

1．41

0．60

0．14

99．59

し

Analyst　H．　SHrBATA

TABLE　2（B）THE　MoLEcuLAR　NoRM

Or

Ab
An

q
Co

Σ　Salic

1

Hy
Mt

lI

Ap

19．0

34．0

1！．5

27．8

2．4

94．7

4．4

0．5

0，2

9．5

30，0

12．5

33．3

5．3

8．0

30，5

17．5

25．3

4．2

9．5

38．0

16．5

22．1

2．2

6．0

37．5

23．0

17．8

90．6 85．5

8，8

0，3

0，2

11．8

2．0

0．2

0．5

88．3

10．2

0．9

0．2

0．5

84．3

14．4

0．6

0．4

0．・3

ΣF・mi・1 5．1 9，3 14．5 1 11．8 15．7

，

1）　Hornblende。bearing　biotite　granodiorite（The　Tanna　quorry）．

2）Metamorphic　biotite－bearing　hornblcnde　quartz　diorite・porphyrite（The

　Ok6　metamorphic　porphyrite　group。　The　Ok6　quorry）・

3）Metamorphic　biotite・bearing　hornblende　quartz　porphyrite（The　Ok6

　mctamorphic　porphyrite　group．　The　Ok6　quorry）．

4）　Non・mctamorphic　biotite・bea．ring　hornblendc　quartz　porphyrite（The

　Fuchizaki　porphyrite　group．　North・cast　of　thc　Ok6　quorry）．

5）　Altcrd　biotitc・bearing　hornblcnde　quartz　porphyritc（Thc　Tanna　porphy・

　rite　group．　The　Tanna　quorry）．
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FeO十Fe20．3

Fig．3a．　Fc203十Fc　O－Na20十K20－Mg　O　diagram，　showing　thc
　　　　　positions　of　typica！　rocks　of　thc　Ok6　and　Mukainada　areas．

FeO十Fe20，3

Na20十1く20 M90

Fig．3b．　Fc　O十Fc203－Na20十K20－Mg　O　diagram，　showing　tllc

　　　　　positions　of　Crctaccous　or　Early　Tcrtiary　igncous　rocks　in

　　　　　ChOgoku　district．

intruded　into　the　coarse－graincd　dioritc－porphyrite．　At　tllis　locality　numcrous

inclusions　of　the　dioritc・porphyritc　togcthcr　with　the　granodioritc　are　fbund　in

the　fine－grained　porphyritc（Fig．5）．　Although　thc　detail　of　succcssive　intrusion

of　these　rock　types　has　not　been　clarified　in　the　ficld，　thc　Ok6　group　can　bc

tak6n　as　a　Composite　intrusive　body．

，
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O 10 20 30 40M

毒蒸

口

METAMORPHIC　BIOTITE－BEARING
QUARTZ　PORPHYRITE

HORN　BLENDE

HORNBLENDE－BEARING　BIOTITE　GRANODIORITE

Fig．40ccurrence　of　metamorphic　porphyrite　at　the　summit　of　Mt．　Niho．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ハ2．　Relations∂etωeen’加hornblende・bearing　biotite　granodierite　and　the　Ok6　me’amorPhi‘PorPh2rite　grOttP・

　　The　Ok6　group，　generally，　shows　marginal　facies　against　the　hornblende・

bearing　biotite－granodiorite，　and　the　granodiorite　around　the　Ok6　group　has　a

metamorphic　texture．　The　metamorphic　aureole　is　narrow，　near　the　Ok6　quarry

about　50min　width，　and　gradually，　the　width　diminishes　towards　the　east．

　　Thc　coarse－grained　porphyrite　commonly　occurs　in　the　central　part　of　the　Ok6

intrusive　body，　but，　in　some　cases，　they　come　into　contact　directly　with　the

granodiorite，　the　contact　being　observed　about　50m　east　of　the　Ok6　quarry・

Bccause　of　its　equigranular　naturc　of　thc　dioritc－porphyrite，　it　apPears　like　dio－

rite　or　granodioritc．　This　dioritc－porphyrite　does　not　become丘ner　towards　the

contact　between　the　dioritc・porphyritc　and　the　granodiorite，　and　in　addition　the

granodioritc　does　not　changc　its　graine　size　towards　the　contact．　No　slip　planes

can　be　fbund　at　the　contact．　Therefbre，　it　is　rather　di伍cult　to　draw　the　bound－

ary　betwcen　the　diorite－porphyrite　and　the　granodioritc．

　　At　the　summit　of　the　Mt．　Niho，　metamorphic　dioritc－porphyritcs　are　fbund　in

the　granodioritc．　Thcy　arc　not　so　coarsc－graincd　as　thc　diorite・porphyrite　of

the　Ok6　quarry．　Although　each　porphyrite　body　shows　irregular　shape，　the

general　strike　is　E－W．　Thc　boundarics　bctween　the　diorite－porphyrites　and　the

granodiorite　are　slip　Plancs　cxccpt　onc　of　the　eastern　end（Fig・4）・

　　In　the　fine－grained　metamorphic　porphyrite　of　the　Ok6　quarry，　described

abovc，　thcrc　arc　many　inclusions　of　angular　or　subangular　shapc　of　the　meta－

morphic　granodioritcs　and　thc　diorite－porphyritcs，　thc　Iargcst　one　attaining　30cm

in　long　diametcr（Fig．5，　Platc　31，　Fig．5）．

●
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Ocm 10 20 30cm

■ 口
羅
画

METAMORPHIC　BIOTITE－BEARING
HORNBLENDE　QUARTZ　PORPHYRITE
METAMORPHIC　BIOTITE－BEARING
HORNBLENDE　QUARTZ　DIORITE・PORPHYRITE

HORNBLENDE－BEARING　BIOTITE　GRANODIORITE

Fig．5　Xcnolithcs　in　finc　graincd　mctamorphic　porphyritc　bclonging　to　thc　Ok6　group．

　　Considcrcd　from　thc　fcaturcs　obscrvcd　at　thc　fbrmcr　cxposurc，　mcntioncd

above，　thc　granodioritc　may　bc　prcsumcd　to　havc　maintaincd　the　condition　of

rclativcly　highcr　tcmpcraturc　at　thc　timc　of　intrusion　of　thc　dioritc－porphyritc．

　　From　thc　occurrcncc　of　the　dioritc－porphyritcs　at　the　summit　of　thc　Mt．　Niho

fbllowing　intcrprctations　will　bc　allowcd．　Thc　dioritc－porphyritcs　first　camc

into　contact　with　thc　granodioritc　as　a　dikc，　and　thcn，　owing　to　thc　mobility

that　thc　granodioritc　maintaincd　at　thc　timc　of　thc　intrusion　of　thc　dioritc－por－

phyritc，　thc　dikc　was　splittcd　into　small　isolatcd　masscs　of　irrcgular　shapcs．

　　Thc　occurrccc　of　thc丘nc－graincd　porphyritc　at　thc　Ok6　quarry，　which　is　a

later　mcmbcr　of　thc　Ok6　group，　may　bc　intcrprctcd　to　indicatc　that　thc　grano。

dioritc　had　lost　its　mobility　almost　wholly　whcn　the　finc・graincd　porphyritc

came　into　contact　with　thc　granodioritc．

　　Summarizing　abovc　intcrprctations　thc　Ok6　group　should　rcprcscnt　thc　intru。

sion　occurrcd　at　different　stages　of　thc　cooling　history　of　thc　granodioritc．

　　　　　　　　　　　　　　　　ハ3・　Relationsうε£ωε罐徳εOkδmetamorP擬‘ρoψ妙riε君gr偲f｝飢d‘h8　F越‘餓ζα髭重ρoゆ勘r三ε‘group．

　　Contact　rclations　bctwccn　thc　Ok6　group　and　the　Fuchizaki　group　arc　ob－

serv6d　200msouth－wcst　and　150msouth－cast　of　thc　Ok6　quarry．　At　tllc　local－

itics，　non－mctamorphic　porphyritc，　bclonging　to　thc　Fuchizaki　group，　cut　thc
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◎k6　group　clean！y　and　in　the　fbrmer　breccias　of　the　diorite鵜porphyr三te　of　the　．

Ok6　group　are　includcd．　The　contact　betw¢cn　the　Ok6　group　and　the　Fuchizaki

group　having　mctamorphic　tcxture　has　not　been　feund．

4．　RelaSξens　5et躍4en議6　Fuζki8ζki　PθrP々鋼露687θup　and　the　Tanna　PρrP妙ノi’88ノρψ。

　　In　the　southern　part　of　thc　Mukainada　area，　ycllowish－gre¢n　porphyrites　be一

ヱg籍gi捻g　t◎thc　F疑chizaki　gズ◎upε麹re　c疑t　byε竃darkgray　dike　be1◎籍gi鍛g　t◎　the

Tanna　group．

V，INTE良PRETATIoN　oF　METAMoRpHlc　TExTRuE．

　　As　thc　distribution　of　the　mctamorphic　granodioritc　is　restricted　in　the　cir－

cumfercncc　of　thc　bk6　metam◎fphic　p◎rphyritc　gr◎級P，　the　metamorph圭c　texture

of　the　granodiorite　can　bc　rclatcd　to　the　intrusion　of　the　Ok6　group。

　　Porphyrites　found　in　thc　Ok6　a捻d　M犠ka漁da　areas，　wh圭ch　are　div三d¢d　int◎

the　Ok6　mctamorphic　porphyritc　group，　the　Fuchizaki　porphyritc　group　and　the

Tanna　porphyritc　gr◎up，　have　been．　intruded　1ater　than　the　granod圭◎rite．

Whereas，　the　earlicr　intrusives　in　these　porphyrites，　all　of　the　Ok6　group　and

early　intrusives　of　the　Fuchizaki　group，　have　metamorphic　textures．　The◎rig三鍍

of　the　mctamorphic　texture　will．　be　int¢rpreted　as　fbllows．

　　The　porphyritc　groups，　as　above（圭iscussed，　r溢ght　be　taken　as　representing　in．

trusives　intruded　into　the　granodiorite　not　long　after　the　intrusion　of　the　Iatter，

and　at　thc　time　of　the　intrusion　of　the　eariy　Ok6　gr◎up　the　granodiorite　yet

maintained　high　tempcrature　and　mobilc　conditions．　From　the　latter　interpreta－

tion　it　fbllows　that　the　granodiorite　had　somc　abilities　to　ef琵ct　metamorphism　at

thc　timc　of　the　intrusion　of　thc　early　Ok6　group．　The　metamorphic　．ability　of

the　granodiorite　has　becn　lost　graduaUy　as　time　passes，　because　the　earlier　in．

trusivcs　show　m◎rc　cffcct　of　mctamorphism　by　the　granodiorite　than　the　later

ones。

　　Whcn　thc　Ok6　group　camc　into　contact　with　the　granodiorite　crystals　of　pla－

gioclasc，　quartz，　hornblcndc，　and　biotite　coxistcd　in　the　intrusives．　However，

the　hornblcndc　bccame　unstablc　by　thc　suply　of　potassium　from　the　granodiorite

and　6nally　it　has　bccn　rcplaccd　wholly　by　biotite，　a　small　amount　of　iron　ore，

quartz，　apatitc　and　plagioclase．　As　thc　Fuchizaki　group　is　a．　member　of　the

dikc　swarm，　togcthcr　with　thc　Ok6　group　and　thc　Tanna　group，　which　is　con・

s量dered　to　be　a　product　of　succcssivc　intrus童◎ns，　thc　granodiorit¢　might　still

maintaincd　metamorphic　ability　at　lcast　at　thc　carlicr　stagc　of　the　intrusion　of

the　Fuchizaki　gr◎疑p，　In　fact，　thc　carly　dikcs　of　thc　Fuchizaki　group　show

rccognizablc　mctamorphic　tcxturc，　but　thc　Iatcr　dikcs　of　thc　Fuchizaki　group

aRd　thc　Ta撒a　gro叩s　sh◎w　n◎mctamorph圭c　tcxturc．
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　　　　　　　　　　　　　　　　　　　ExPLANATIoN　oF　PLATE　XXVIII

FIG．1　Metamorphic　hornblende－bearing　biotite　granodioritc　cast　of　the　Ok6　quarry．

　　　　　15×．

FIG．2　Hornblende　in　metamorphic　hornblende－bearing　biotlte　granodioritさeast　of
　　　　　the　Ok6　quarry．　It　has　become　an　aggregate　of　biotite　Hakes．20×．

FIG．3　Biotite　in　metamorphic　hornblende－bearing　biotite　granodiorite　east　of　the

　　　　　Ok6　quarry．　22×．

FIG．4　Biotite　in　metamorphic　hornblende－bearing　biotite　granodiorite　east　of　the

　　　　　Ok6　quarry．　22×．
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Geo1．　Rψ．，　Hirosh　i7na　Univ．，　No．14：（YosHIDA）

Fig．1
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ExPLANATIoN　oF　PLATE　XXIX

FIG．1　Metamorphic　biotite－bearing　hornblende　quartz　diorite。porphyrite　belonging

　　　　　to　the　Ok6　metamorphic　porphyrite　group　at　the　Ok6　quarry．　In　holocrystal－

　　　　　1ine　ground－mass　there　are　porphyritic　zoned　plagioclase，　quartz　and　hornblende

　　　　　which　has　been　replaced　an　aggregate　of　biotite　Hakes．5×．

FIG．2　Biotite－bearing　hornblende　quartz　d量orite－porphyrite，◎k6　quarry：showing

　　　　　well　zoned　plagioclase　and　replaced　hornblende．17×．

FIG．3　Replaced　hornblende　in　diorite－porphyrite　belonging　to　the　Ok6　metamor－

　　　　　phic　porphyrite　group，　Ok6　quarry：Ahornblende　crystal　has　been　replaced

　　　　　by　biotites，　iron　ore，　quartz，　plagioclase　and　apatite．　70×．

FIG．4　Metamorphic丘ne　textured　porphyrite　belonging　to　the　Ok6　metamorphic
　　　　　porphyrite　group，　west　of　the　Ok6　quarry：the　phenocrysts　are　of　strongly

　　　　　zoned　plagioclase，　quartz，　hornblende　which　has　become　an　aggregate　of　tiny

　　　　　biotite　Hakes．　The　groundmass　is　composed　of　felspers，　quartz　and　biotite．15×．
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ExPLANATIoN　oF　PLATE　XXX

FIG．1　Metamorphic丘ne－grained　porphyrite　belonging　to　the　Ok6　metamorphic　por－

　　　　　phyrite　group，　north　of　the　Ok6　quarry。　20×．

FIG．2　Metamorphic丘ne－grained　porphyrite　belonging　to　the　Ok6　metamorphic　por－

　　　　　phyrite　group．　The　fdspar　is　strongly　zoned，　a　crystal　of　clear　biotite　is　seen

　　　　at　the　upper　part　of　a　hornblende　which　has　been　changed　to　biotite　Hakes．25×．

FIG．3　A　hornblende　crystal　in　metamorphic　porphyrite　belonging　to　the　Ok6　meta－

　　　　　morphic　porphyrite　group，　south　of　Ok6　quarry．ち3×．　　・

FIG．4　The　same　hornblende（cross　nicole）．60×．
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Fig．1

Fig．3
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ExPLANATIoN　oF　PLATE　XXXI

FIG．　I　Horhblende　in　the　early　Fuchizaki　porphyrite　group．　The　crystal　has　been

　　　　　replaced　partly　by　biotite，　north　of　the　Ok6　quarry．　90×．

FIG．2　Non・metamorphic　biotite－bearing　hornblende　quartz　porphyrite　belonging　to

　　　　　the　Fuchizaki　porphyrite　group．　5×．

FIG．3　Non－metamorphic　porphyrite　belonging　to　the　Fuchizaki　porphyrite　group，

　　　　　300mnorth　of　the　6k6　quarry：Phenocrysts　are　of　strongly　zoned　plagioclase

　　　　　and　non－alterd　hornblende．　17×．

FIG．4　A　contact　between　the　mctamorphic　granodiorite　and　the　Ok6　metamorphic

　　　　　fine－grained　porphyrite　at　the　Ok6　quarry．　8×．

FIG．5　Xenoliths　in　the　metamorphic　porphyrite　at　the　Ok6　quarry．　They　are　meta．

　　　　　morphic　granodiorites　and　diorite－porphyrite．1／3．5×．
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