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On　the　Significance　of　the　Gneissie　Rocks　Found　as　Xenoliths　in

Andesite　on　the　Sangun　Metamorphic　Belt　of　YamagUchi　Prefbcture

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　By

George　KoJmA，　T・ruka錫u　NUREKいnd　Kunitak6　HAslllKAwA

witk　1　Text・figure　and　1　Plate

（Received　October　30，　i　967）

　ABsTRAcT・：Gnelsslc　rocks　are鋤捻d　as　xePo舳s三m総e　a総己eslte　of　M三£ak蒼sa簸（Kimpδzan），15　km・to・the

north．northeast　ofTokuyama　C量ty，　Yamaguchi　Prefecture．　The　x¢noliths　consist　mainly　of　gneisses　derived

甜◎瀟baslo　r㏄k§，¢o鍛餓1盛難9難grRb！¢Rde，　b董◇康e，鍛d　P董ag葦o¢！as¢，圭轟some§pecl鵜e総§w三tk　c三三織◎pymx戯e．

Qμartzo・feldspathic　gneisscs，　consisting　of　biotite，　plagioclase，　and　quartz，　som¢times　with　garnet，　p¢1itic

gne呈ss，　and　non－｛bhated　mag瓢adtes　are　a！so　included・Judged負辱om　their　rock　association　and　mlneral

assemblage，　th¢y　cannot　bc　correl飢ed沁the　g獄¢lsses　either　of出e　Ryδkξ◎r　the　Sa捻gun疏e重a搬◎rph三c

compl¢x．　Th¢occurr¢nce　of　gneiss　x¢nolith3　testifi¢8　to　thcr　presence　of　sialic　layer，　und¢rlying　the　Sangun

αys重a撚捻e　sc滋s重§，　w撮c熱aτ¢¢haracter圭ze《至by魚e織滋we　of嶽e　gluuc◎pkan圭tic　rcetam◎】篠》難圭s漉

1．DESCRIPTI◎NS

‘

　　Gneiss　x6noliths　are　fbund　included　in　hornblende－and¢site　of　Mitak6san（Kim－

p6za獄），ユ＞ab◎ut　15　k搬t◎the捻◎rth－n◎rtheas£of　T◎kuya撮a　City，　Ya】maguchi　Pre£

The　andesite　was　erupted　amid　th¢Sangun　metamorphic　terrain，　presumal）ly　in　the

P豆e圭stocene．　The　sa磁e　k圭nds（）f　a鍛des圭£es　are　distrib厩ed圭lt　th圭s　distτ三ct，舜．g．　at　S掘ku－

magadak6　and　Dak6yama　to　the　northwest　of　Tokuyama　City．　They　are　similar　in

petr◎grap｝｝ic　characters　t◎the　andes三£ic　volca捻oes圭無the　S鋤，in　prov圭11ce，　wh圭ch　bel◎盤g

to　the　so。called　Dais6n　volcanic　zone．

　　The　andesi舵cons圭sts◎f　phe登◎crys£s◎f　h◎mble益de，　p1agi◎das¢，　and　a　1圭ttle　biotite，

which　sometimes　grows　into　large　plates，　and　groundmass　feldspar，　iron　ore，　and　glass．

Hornblende　is　marg圭naユ1y　opacitized．　The　vdca捻◎of　M圭tak6san　is　largely　comp◎sed◎f

andesite　blocks，　and　no　stratified　stmcture　is　observed．　The　volcano　would　have　been

f（）rmed　by　an　exp至osion　of　rdativdy　short　durad◎n・

　　The　xenoliths　of　gneissic　rocks　werc　collected　on　the　eastern　Hank　of　Mitak6san

（Fig．1）．　The　size　of　the　xenoliths　ranges　from　several　to　20　ce1並圭meters三臓d圭ameter，　and

their　shape　is　angular　to　subangular．　Petrographically，　the　xenoliths　can　be　divided

int6　the　fbUowing　fbur　categories；i．eほ）gndsses　of　basic　rocks◎r三9三n，2）pelidc

gneiss，3）quartzo・feldspathic　gneisses，　and　4）non－f（）liated　magmatit6s．

1・　σπ6∫∬es〈of∂basic　reck5　origin

　　Rocks　of　this　category　occupy　the　majority　of　the　xenoliths．　They　comprise　am－

phibolite　and　its　anatectic　derivatives，　such　as　porphyroblastic　gneiss，　meta£ect三c

gneiss，　and　permeation　gneiss・

1）　山口県都濃郡鹿野町・都濃町金峰山
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　　The　amphibolitc　consists　of　cquigranular　hornblende　and　plagioclase，　accompanied

by　biotite，　and　somctimcs　by　clinopyroxene．　The　porphyroblastic　gnciss　is　character－

ized　by　thc　growth　ofplagioclase　porphyroblast，　and　the　grain　sizc　becomes　largcr　than

the　amphibolite．　Its　minerql　ass¢mblage　is　thc　same　as　the　amphibolite，　except　fbr　the

sporadic　occurrence　of　quartz．　The　metatectic　gneiss　shows　banded　structurc．　Thc

rock　consists　of　hornblcndc，　biotite，　plagioclase，　and　quartz，　rarely　with　clinopyroxcnc．

In　the　leucocratic　Iaycr，　the　grain　size　becomes　largcr　and　quartz　tends　to　be　cnrichcd．

In　some　specimens，　thc　rock　shows　migmatitic　appearancc．　The　permcation　gnciss　ap－

pcars　rather　homogcneous，　owing　probably　to　the　growth　of　constituent　mincrals　ell

πzasse．　It　consists　of　hornblende，　biotite，　and　plagioclasc，　accompanied　oftcn　by　quartz，

Iarcly　by　clinopyroxcne　and　cpidotc．

　　The　rocks　show　various　features　of　alteration　affectcd　by　the　andcsitc　magma．　Thc

alteration　is　most　conspicuous　in　hornblendc，　which　is　more　or　Icss　cllanged　to　opacite

aggregate　of　minute　iron　orc　and　clinopyroxene　marginally，　with　reddish　or　dark

brown，　oxydizcd　core　of　homblcnde．1）When　both　hornblendc　and　biotite　arc　prcscnt

in　the　samc　spcclmen，　hornblende　ls　more　altered　than　biotite，

axial　colour　of　which　may　indicatc　oxydation．　Clinopyroxenc2）

cffect　of　altcration，　except　f（）r　slight　browriish　tint　on　thc　margin．

dusty．　Colourless　glass　is　f（）rmed　along　the　intergranular　space．

2・　　Pelitic　gnei∬

　　This　type　of　rock　was　fo’un

　　　　●　　　　　　　　　　　　　●　　　●　　　　　　　　　　　　　●

the　unusually　dark

does　not　show　any

Plagioclase孕PPears

　　　　　　　　　　　　　　　　　　　　　　　　donly　in　a　singlc　spccimen．　This　is　a　kind　of　metatectic

to　mlgmatltlc　gnelss，　probably　of　pelitic　rock　origin．　The　main　constituents　are　biotite，

plagigclase，　K－feldspar，　and　quartz．　It　is　noticed　that，　at　the　contact　with　K－feldspar，

biotite　is　changed　to丘brolitic　aggregatcs，　accompanied　occasionally　by　spine1．　Wheth・

cr　the丘brolitic　mincral　is　sillimanitc　or　mullite　is　not　dctcrmined，　but，　judgcd　fピom

the　fact　that　no　growth　of　fibrolitic　mineral　is　detcctcd　in　the　other　biotite　of　thc　gnciss－

cs，　the　fibrolitic　mineral　would　indicatc　thc　prcscncc　ofsillimanite　in　thc　original　gnciss．

　　In中e　K－feldspar　crystal，3）chcssboard　structurc　devclops（Platc　23）．　Each　square

of　the　chessboard　has　a　rcctangular　shapc，　and　thc　sidcs　of　thc　rcctanglcs　run　parallcl

to　each　other．　It　sccms　that　tlle　longer　and　shortcr　sidcs　arc　parallcl　to（001）and（010）

respectively．　Thc　interstitial　space　bctwcen　squarcs　is　occupicd　by　glass．　The　chess－

board　structurc　would　have　bccn　dcvclopcd　togethcr　with　mclting　of　thc　host

crystal　along　thc　cleavage　plane．

3．　　　　　　　　　　’　　°3・　　（≧3こαγ£ζoづ’eldsPathic　g箆ε乞∬8∫

　　They　consist　of　biotite，　plagioclasc，　and　quartz，　accompanied　by　garnct．　Thcy　would

havc　been　derived　from　quartz－diorite　through　rcgional　metamorphism．

4・Non－foliated　magntatites

　　Among　non－fbliated　rock串，　biotite－quartz－dioritc，　with　or　without　garnet，　mylonitic

garnet－bcaring　aplitc，　and　quartz　vcin　arc　dctected．

1）　For　llornblende　in　a　porphyroblastic　gnciss，2　V．τ＝・64±1°．

2）　For　clinopyroxcne　in　a　permeation　gneiss，2　Vz　＝＝　53°．

3）　2　Vx　＝85十1°．　Triclinicity　index　O．041．
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FIG．1．　Geological　map　showing　distribution　of　the　Palaeozoic　formations　in　southwest　Japan（after　A・HAsE・

partly　modified　by　the　authors）．　The　localities　of　hornblende・andesite　in　the　Chtigoku　province　from　which

xenoliths　of　granitic　to　gabbroic　rocks　have　been　reported　by　some　authors　are　also　shown　on　the　map．

1　Yakuno　intrusive　rocks，2　Non・metamorphic，　or　partly　metamorphosed　in　a　lower　grade，　Palaeozoic

formations（Central　non．metam。rphic　zone，　Maizuru　zone，　Tamba　zone，　and　others），3Non．metamorphic

Palaeozoic　formations（Intermediate　non・metamorphic　zone　and　others），4Ry6k6　metamorphic　rocks，　along

with　granitic　rocks，　5　Sangun　metamorphic　rocks，　6　Hida　metamorphic　rocks

AAono・yama，　D　Dai，　M　Mitakξsan，　NNana6，　SShikumagadak6，　SA　Samb6san，　SI　Shibuki
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II．　DlscussIoNs

　　Gneissic　or　granitic　xとnoliths　have　been　so　far　reported　from　several　parts　of　the

ChOgoku　province．　TANEDA　and　YAMAGucHI（1950）described　hornblende－biotite－

quartz－diorite　and　granitic　rocks，　occurring　as　xenoliths　in　the　hornblende－andesite　of

the　Aono　volcano　group．　MuRAKAMI（1954）reported　the　occurrcnce　of　biotite　granite，

gneissic　gabbro，　and　fbliated　aplite　as　xenoliths　in　a　basalt　How，　about　25　km　to　the

north－northeast　of　Yamaguchi　City．　The　gneissic　gabbro　consists　of　plagioclase，　clino－

pyroxene，　hypersthcne，　hornblende，　and　quartz，　showing　weak　compositional　bahding．

MuRAKAMI　suggested　its　nature　of　hybrid　origin．　The　f（）1iated　aplite　consists　of

quartz，　LK－feldspar，　and　plagioclase．　KARAKIDA（1963）also　reportcd　granitic　xenoIiths

in　the　basalt　at　Shibuki　and　in　the　andesite　at　Nanae，　on　thc　north　of　Yamaguchi

Pre£，　and　coarse－graincd　granodioritic　rock　and　banded　gneiss　in　the　Aono　volcano

9「oup・

　　In　the　ChOgoku　province，　there　are　distributed　granitic　rocks，　ranging　from　quartz－

diorite　or　monzonite　to　granite，　related　to　the　Late－Mesozoic　igneous　activity，　while

gneissic　rocks　are　restricted　within　the　Ry6k6　belt，　running　east－west　along　the　Seto

Inland　Sea，　and　in　the　Oki　Islands．　Accordingly，　the　occurrence　of　gnciss　xenoliths

from　the　inland　part　of　the　ChtlgQku　province　suggest§the　nature　of　the　basement

士ocks　underlying　the　Palaeozoic　fbrmations，　but　the　single　occurrence　of　granitic　rocks

as　xenoliths　cannot　necessarily　be　taken．as　derived　from　the　Pre－Mesozoic、basement．

In　this　respect，　the　gneissic　xenoliths　in　question　are　of　utmost　importance　in　clarifゾing

the　nature　of　the　Palaeozoic　basement．

　　The　xenoliths　of　the　Mitak6san　volcano　consist　largely　of　derivatives　of　basic　rocks，

accompanied　by　quartzo－feldspathic　gneisミes，　pelitic　gneiss，　and　non－f（）liated　magmatites．

They　are　commonly　characterized　by　various　features　of　anatexis，　such　as　fbrmation

of　porphyroblast，　permeation，　metatexis，　and　migmatization．　It　is　most　unlikely　that

these　gneisses　could　have　been　derived　from　the　Ry6k6　metamorphic　complex，　because

thc　axis　of　the　highest　grade　in　the　Ry6k6　belt，　consisting　of　anatectic　rocks，　runs

about　30　km　to　the　south　of　Mitak6san，　and　fUrthermore，　the　metamorphic　rocks　of

the　Ry6k6’belt　are　mainly　represented　by　pelitic　and　siliceous　derivatives，　and　basic

anatexites　are　confined　only　to　a　narrow　zone（K（）JIMA　and　OKAMuRA，1968）．　In

North　Ky血shO，　the　western　extension　of　the　Sangun　metamorphic　belt，・amphibolites

are　distributed，　e．g．　in　the　Seburi　Mountainland　and　the　Sasaguri　district　of　the　San－

gun　Mountainland，　but　the　occurrence　of　anatexites　is　very　restricted　and　no　quartzo－

feldspathic　gneiss　is　f（）und．　The　gneissic　rocks　in　the　Oki　Islands　are　believed　by　most

gcologists　to　represent　the　western　extension　of　the　belt　of　Hida　gneiss　complcx．　In

thc　Islands，　pelitic，　basic，　and　calcareous　gncisses　are　cxposed　along　with　granitic　rocks，

cither　massivc　or　mylonitic．’　The　gneisses　of　thc　Mitak6san　xcnolith　have　certain　resem－

blancc　to　thc　Hida　gneiss　complex　in　that　basic　anatexites　arc　predominating　and　that

quart名o。feldspathic　gncisscs　are　contained，　but　neithcr　calc－silicate　rocks　nor　crystalline

limestonc，　that　arc　prcdominating　in　thc　Hida　bclt，　have　been　collected．　Anyway，
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togcther　with　the　occurrence　of　gneissic　rocks　as　xenoliths　in　the　volcanic　rocks　of

Aono　and　other　localitics　in　Yamaguchi　Pre£，　the　gneissic　xenoliths　of　the　Mitak6san

volcano　suggcst　thc　naturc　of　the　basement　rocks　underlying　the　Palaeozoic　f（）r－

　　　　　　

matlons．　　　　　　　　　　　　　　　　’　　　　　　　　　　　　　．
　　In　this　conncction，　it　should　be　noticed　that　KAwANo，　UEDA，　and　MuRAKAMI（1966）

rcported　recently　the　prcscnce　of　a　granitic　rock，　garnet－bearing　muscovite　gneissic

granodiorite，1）showing　424　m．y．　by　the　K－A　method，　from　Dai　near　Min6　City，

Yamaguchi　Pre£　It　occurs，　along　with　othcr　types　of　granodiorite　or　quartz－diorite，

included　in　serpentinite　in　a　fault　belt，　named　the　Nagato　Tcctonic　Zonc．　They　con・

sidcrcd　these　granitic　rocks　as　derived　from　the　Pre・Pa1aeozoic　bascment　by　tectonic

movcmcnt，　All　these　data　suggcst　thc　prcsencc　of　sialic　bascmcnt　under　thc　Sangun

mctamorphic　bclt，　which　is　characterized　by　thc　naturc　of　glaucophanitic　metamor・

phism・
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INsT夏TuTE・ol？GEoLoGY　AND　M：NERALoGY，

FAcuLTy　oF　Sc：ENcE，　H塞RosHIMA　UNIvERslTY

1）Pro£MuRAKAMI　of　the　Yamaguchi　Univcrsity　has　kindly　o飾rcd　thc　scnior　author　a　spccimcn　of　thc

analysed　one．　It　shows　clearly　de丘ncd　fbliation　su漁cc，　markcd　by　the　prc驚rrcd　oricntation　of　mica，

on　which　lincation　can　be　obscrved．　Thc　rock　must　bc　a　product　of　regional　mctamorphism　derived　from

agranitic　rock，　and　does　not　seem　to　have　bccn　am：cted　by　anatexis．　Othcr　types　of　crysta1Hnc　schists

should　be　expccted　to　occur五n　thc　vicinity．
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ExPLANATIoN　oF　PLAT麓XXIII

A：Microphotograph　of　K．feldspar　ln　a　pelitic　gneiss　xenolith．　Chessboard　structure　develops　all

　　over　th¢grain　of　K．飼dspar，　th¢outer　margln　of　whlch三s　surrounded　by　thln田m◎f　glass．　Black

　　P離s圭xx　the　graln　are　al§◎glass・Cr◎sscd・Ric◎王s・

B：Photograph　of　a　pelitic　gneiss　xcnolith．　This　is　a　kind　of　metat¢ctic　to　migmatitic　gneiss．

C：A無exa囎三e　of　g面ss　xe織◎1三癒◇f　b綾sl¢r◎ck　or董9呈総．　Tk圭s三§ametatectlc襯P董｝lb・玉呈te，

　　accompanicd　by　biotite　and　sometimes　by　clinopyroxene．

D：PhotQgraph　of　a儀uartzo－feldspathic　gneiss　xenoiith。　Gneissic　structurc　is　conspicuous　an（葦

　　algeR　struc撫re　c鋤be§ee糠．
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