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Geological　Structure　and　Tectonics　of　the　Ogcheon　Zone

　　　　　　in　the　Chun部u・Jangseonri　Area，　South　Korea

By

KANG，　Ji　Hoon

wl重旧5　Texげ9ures

（Received，　July　6，1994）

　　Abstract：The　Ogcheon　Zone　of　the　Chungju・Jangseonri　area　consists　of　some　nappes，　in　descending　order　of　structural

level　Kyemeongsan　nappe　and　Chun面u　nappe　which　over！ie　the　Busan　nappe　I　composed　of　the　Precambrian　Busan

gneiss　complex　with　its　cover　rocks（A’・unit），　Busan　nappe　II　whose　basal　part　contains　a　small・scale　slice　of？recambrian

gneiss　comp！ex，　and　Sa可eoteo　nappe　which　overlies　the　Precambrian　Bakdalryeong　gneiss　complex　with　its　cover

rocks（A・unit）．　The　Kyemyeongsan　nappe，　Chun面u　nappe，　Busan　nappe　II　and　Sanjeoteo　nappe　consist　of　two　units，

upper　unit　in　which　acidic　rocks　are　predominant　among　original　igneous　constituents　of　metamorphic　rocks　with　subordi－

nate　amount　of　basic　rocks　and　lower　unit　in　which　basic　rocks　are　predominant，　showing　that　the　magmatism　was

of　bimodahype　buUhat　the　predominant　magmatism　was　of　basic　type　during　the　earlier　phase　of　the　development

of　the　Ogcheon　sedimentary　basin　and　of　acidic　type　during　the　later　phase．　The　acidic　rocks　of　the　Kyemeongsan

nappe　are　plutonic　rocks　with　volcanic　rocks，　but　these　of　the　Chungiu　nappe，　Busan　nappe　II　and　Sar噸eoteo　nappe

are　only　of　volcanic　type，　showing　that　the　Kyemeongsan　nappe　appears　to　have　been　derived　from　an　activity　center

of　acidic　volcano・plutonism　in　the　Ogcheon　sedimentary　basin　as　an　intracontinental　rift　zone．　The　metamorphic　rocks

of　the　Ogcheon　Zone　of　the　Chungiu・Jangseonri　area　were　produced　by　a　medium　pressure　type　metamorphism　during

the　first　phase　and　by　an　andalusite　type　metamorphism　during　the　second　phase．　The　first　phase　metamorphism　occurred

in　the　metamorphic　field　which　showed　a　downward　increase　of　temperature　from　the　upper　unit　to　the　lower　unit，

giving　rise　to　kyanite，　staurolite　and　gamet　in　the　lower　unit，　though　in　the　Kyemeongsan　nappe　such　metamorphic

minerals　crystallized　also　in　its　upper　unit．　The　exhumation　of　the　medium　pressure　type　metamorphic　rocks　occurred

forming　the　above・mentioned　nappes．　It　was　followed　by　the　folding　with　westward　vergence　throughout　the　nappes．

The　andalusite　type　metamorphism　occuπed　throughout　the　nappes　after　this　fblding．
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1．Introduction

　　The　Chung　ju－Jangseonri　area　between　Chun剖u　city　and

Jecheon　city　is　placed　in　the　Ogcheon　Zone　of　South　Korea

（Fig．1）and　corresponds　to　the　SW　part　of　the　Jecheon

Sheet　of　geological　map（Kimξt　al．，1967），　SE　part　of　the

Moggye　sheet（Park＆Um，1971），　NE　part　of　the　Chungiu

sheet（Kim＆Lee，1965）and　NW　part　of　the　Hwanggang！i

sheet（Lee＆Park，1965）（Fig．1）．　This　area　is　considered

to　be　a　key　area　fbr　understanding　the　tectonic　evolution　of

the　Ogcheon　Zone．　This　is　because　the　geological　relation－

ship　between　the　metamorphic　rocks　and　the　Precambrian

rocks　and　that　between　the　fbrmer　and　the　Joseon　S叩er－

group　can　directly　be　examined　in　this　area．

　　The　tectonic　unit　division　of　the　Ogcheon　Zone　of　this

area　has　been　so　far　tried　by　many　authors　to　understand　its

tectonic　setting（e．g．　Kobayashi，1966；Kim，1970；Kim＆

Kim，1974；Reedman＆Um，1975；Kim＆YU，1977；Choi
＆Kim，1981；Kim　et　al．，1986；Cluzel　et　al．，1990，1991）．

While　petrologic　study　of　the　metamorphic　rocks　of　this

area　has　also　been　performed　by　Na　et　al．（1982），　Hong

（1984）and　Na（1987）．　However，　these　studies　of　this　area

do　not　appear　to　have　been　based　on　the　geological　map

drawn　as　the　distribution　of　lithologic　layering　and　on　the

analysis　of　time－relationship　between　the　development　of

geological　and　rock　structures　and　the　growth　of　metamor－

phic　minerals，　though　shown　important　information．　In　this

paper，　therefore，　the　present　author　will　show　the　geological

structures　of　two　subareas　of　this　area，　Chung　ju　subarea　and

Sanjeoteo　subarea，　clarifying　lithofacies　of　the　constituent

rocks，　detailed　geological　structures　and　their　formation　his－

tory，　and　fu　rther　time・relationship　between　the　metamor－

phism　and　the　development　of　geological　and　rock

structures，
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Fig．1 Geo！ogical　map　showing　the　locality　of　the　Ogcheon　Zonc　of　thc　Chun面u・Jangsconri　arca，

A：cover　rocks（A’－unit）of　the　Busan　gneiss　complex（South　Gyconggi　type　Prccambrian　basement），　B：cover　rocks

（A・unit）of　the　Bakdalryeong　gneiss　complex（South　Gyeonggi　typc　Prccambrian　basement），　C：Sanjeoteo　nappc，　D；Jori

subnappc，　E：Jideungsan　subnappe，　F：Kyemeongsan　nappc．
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thc　Sar噸cotco　napPc，　but　its　northern　part　is　undcrlain　by

thc　Busan　nappc　II　which　consists　of　two　subnappcs，　uppcr

subnappc　comparablc　wi吐h　the　Jori　subnappc　in　hthofacics

and　lower　subnappc　which　is　comparable　with　the　A・unit

in　lithofacics　and　contains　a　small－scale　slicc　of　Prccam・

brian　gnciss　complcx　in　its　bas典l　part．　The　Busan　nappc　I

is　ovcrlain　by　two　nappcs　of　thc　Ogchcon　Supcrgroup，

Chun周u　nappc　and　Kycmeongsan　nappe　in　asccnding　order

of　structural　levcL　Tllc　Chun剖u　nappc　f（）rms　an　ovcrturncd

fbld（Gwanmo　I　fold）with　WNW－ESE　trending　axis　and

northward　closurc．　It　consists　of　two　subnappcs，　Jjdcungsan

subnapPc　in　巳he　fbld　core　and　Jori　subnapPc　in　thc　fold

mantle．

II．　Outline　of　Geology

　　The　Chungiu－Jangseonri　area　consists　of　Precambrian

gneiss　complexes，　their　cover　rocks　and　the　Ogcheon　Su・

pergroup（Fig．2）．　Precambrian　gneiss　complexes　are　the

Busan　gneiss　complex　and　the　Bakdalryeong　gneiss　com－

plex　placed　in　the　northeastem　part　of　this　area．　The　cover

rocks（A－unit）of　the　Bakdalryeong　gneiss　complex，　which

is　developed　as　the　geological　body　of　the　lowest　structural

level　of　this　area，　are　overlain　by　a　napPe（Sanjeoteo　napPe）

of　the　Ogcheon　Supergroup．　The　Busan　gneiss　complex　and

its　cover　rocks（A’－unit）overlie　as　a　nappe（Busan　nappe

I）on　the　Sanjeoteo　nappe．　Strictly　speaking，　however，　the

eastem　part　of　the　Busan　nappe　I　is　directly　underlain　by

IIL　Gcological　Structure　and　Stratigraphy

　　The　Bakdalrycong　gneiss　complcx　is　of　Prccambrian　agc

【Kim　et　at．，1967；Cliff，1979　u叩ub．（2100Ma）；Choi＆

Kim，1981；Na，1987】．　It　is　covcred　by　metamorphic　rocks

（A－unit），　which　wcrc　mainly　derived　from　pclitic，　carbonate

and　basic　rocks　and　quartzite（Figs，3and　4）．　The　relation－

ship　between　thc　fbrmcr　and　the　lattcr　is　in　general　consid－

ered　to　be　an　unconformity（Kim　et　al．，1967；Na，1987），

and　the　A－unit　is　rcgarded　as　to　be　transitional　with　the

Joseon　Supergroup　in　Husanri　which　is　mainly　composed　of

carbonate　rocks（Reedman＆Um，1975）．

　　The　Busan　gneiss　complex　is　also　of　Precambrian　age

［Cliff，1979　unpub．（1810Ma）；Choi＆Kim，1981；Na，
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1987】．It　is　covered　by　metamorphic　rocks（A’－unit），　which

consist　of　pelitic，　carbonate　and　basic　rocks　and　quartzitc

（Figs．3and　5）．　The　lithofacies　of　the　A’のunit　is　essentially

the　same　as　that　of　the　A－unit．　The　Busan　gneiss　complex

has　also　been　assumed　to　be　transitional　with　the　Bakdal－

ryeong　gneiss　complex（Na，1987）．　However，　the　fbrmer　is

Placed　as　napPes　on　the　latter（Figs．2and　4）．

　　In　the　area　to　the　north　of　Mt．　Busan　there　are　two

nappes，　Busan　nappe　II　and　Sa可eoteo　nappe　between　the

nappe（Busan　nappe　I）of　the　Busan　gneiss　complex　and　the

A・unit．　The　Busan　nappe　II　is　divided　into　two　subnappes，

upper　subnappe　consisting　of　metamorphic　rocks　derivcd

from　acidic　and　pelitic　rocks　and　lower　subnappe　which

consists　of　metamorphic　rocks　equivalent　to　the　A’・unit　and

asma11。scale　slice　of　Precambrian　granite－gneiss　complex　in

its　basal　part（Fig．2）．　The　metamorphic　rocks　of　the　San・

jeoteo　napPe　are　divided　into　two　units，　upPer　unit　and　low－

er　unit，　with　reference！o　original　lithofacies（Fig．2）．　The

lower　unit　consists　of　pelitic　and　basic　rocks　with　reference

to　original　lithofacies，　and　the　upPer　unit　of　acidic，　con－

glomerate　and　pelitic　rocks．　In　the　area　to　the　east　of　the

Busan　gneiss　complex　there　is　no　Busan　nappe　II，　showing

the　direct　contact　of　the　Busan　nappe　I　with　the　Sanjcoteo

nappe・

　　Fig・5　clearly　illustrates　the　structural　discontinuity　be・

tween　the　metamorphic　rocks　of　the　Jbri　subnappc，　which

corresponds　to　the　upper　unit　of　the　Chung　lu　nappc　and

constructs　the　mantle　of　the　Gwanmo－I　fold，　and　thcsc　of

the　Jideungsan　subnappe，　which　coπesponds　to　the　lowcr

unit　of　the　Chungiu　nappe　and　constructs　the　core　of　Gwan。

mo－I　fold，　i．e．　the　lithologic　layering　of　the　Jideungsan　sub・

napPe　is　cut　across　by　thc　subnapPe　boundary．　In　thc　Jori

subnappe　acidic　and　pelitic　rocks　are　predominant　with　ref－

erence　to　original　lithofacies，　accompanying　conglomcratc，

psammitic　and　basic　rocks　in　subordinate　amount（Figs．2

and　5）．　Conglomerate　and　pelitic　rocks　appear　to　gradually

incrcase　toward　the　southeast，　showing　an　intcrfingcr・1ike

mode　of　occurrence（Fig．3）．　While　the　metamorphic　rocks

of　the　Jidcungsan　subnappe　were　derived　from　pclitic　and

basic　rocks　and　quartzite（Figs．2and　5）．

　The　metamorphic　rocks　of　the　Kyemeongsan’nappc　are

also　divided　into　two　units，　upper　unit　and　lower　unit，　with

　　　ロ

A
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8u8an　nappo　I

Ae

1 2 3
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a
a
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灘
　　8

，蓑鵬

Fig．4 Geological　map（a）and　profiles（b　and　c）of　the　Ogcheon　Zone　of　lhe　Sa可eoteo　subarea．

1：Busan　geniss　complex（Busan　nappe　I），2：calcareous　rocks，3：quartzites，4：conglomerate　rocks，5：pchtic　rocks（a：

Busan　nappe　II，　b：Sa可eoteo　nappe，　c：A・unit），6：black　pelitic　rocks，7：basic　rocks，8：acidic　rocks，9：nappe　boundary．

The　Sanjeoteo　fold　is　of血e　same　generation　as　the　Gwanmo　II　fold　in　the　Chungiu　arca，
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Fig．5 Geological　map（a）and　profiles（b，　c　and　d）of　the　Chun副u　subarea．

1：Busan　gneiss　complex，2：calcareous　rocks，3：quartzites，4：conglomerate　rocks，5：pelitic　rocks（a：Kyemeongsan

nappe，　b：Jideungsan　subnappe，　c：A’・unit），6：black　pelitic　rocks，7：basic　rocks，8：acidic　rocks　of　the　Kyemeongsan

nappe，9：acidic　rocks　of　the　Jori　subnappe，10：Mesozoic　granites，11：Cenozoic　rocks，12：nappe　boundary．　SR．T：

Saraesil　thrust，　JD．T：Jideungsan　thrust，　JR．T：Jori　thrust．

o

reference　to　original　lithofacies（Figs．2and　5）．　The　lower

unit　consists　of　carbonate，　basic　and　pelitic　rocks，　while　the

upper　unit　mainly　of　acidic　and　pe豊itic　rocks，　accompanying

conglomerate　and　basic　rocks　in　subordinate　amount．　Thus，

it　can　be　summarized　that　the　Ogcheon　Supergroup　of　the

Chun剖u－Jangseonri　area　consists　commonly　of　the　upper

unit　with　acidic　rocks　as　predominant　original　lithofacies

and　of　the　lower　unit　with　basic　rocks　as　prcdominant　origi－

nal　lithofacies（Fig，3）：The　upper　unit　contains　the　upper

unit　of　the　Sa可eoteo　nappe，　the　upper　subnappc　of　Busan

nappe　II，　the　Jori　subnappe　and　the　uppcr　unit　of　the　Kye一

meongsan　napP
the　Sanjeoteo　naPPe，

the　Jideungsan　　　　　　and　the　lower

meongsan　nappe．　The　Iower　unit　and　the

show　a　sedimentary　sequence　in　the　same

sin，　i．c，　the　former　is　of　the　earlier　phase

of　the　latcr　　　　　　of　the　Ogcheon

bimodal　　　　　　　　　　　　　Cluzel

e．The　lower　unit　contains　the　lower　unit　of

　　　　　　the　lower　subnappe　of　Busan　nappe　II，

subnapPe　　　　　　　　　unit　　　　Kye一

　　　　　　　　　　　　　　　phase　　　　　　　　　　　sedimentary

Though　mag　　　　　　　　　　　　gcheon　Supergroup　is　of

　　　　　　　　　type　as　pointed　out　by　　　　　　et　al．（1990，1991）・

there　fo　re，　it　would　be　said　that　basic　magmatism　and　acidic

magmatism　were　predominant　in　the　earlier　stage　and　in　the

　　　　　　　　　　
　

upPer　unlt　must

sedimentary　ba－

and　the　latter　is

　　　　　　　　　　　basin．



16 KANG．　Ji　HoOn

Fig．6 Acidic　rocks　of　the　upper　unit　of　the　Kyemeぐmgsan　nappe．

a：shear　lellses　of　mylonitized　volcanic　1欄ocks．　Si：schistosity　in

plutollic　rocks（Gr）with　distinct　schist（）sity．

、hear　lense．　Se：schistosity　in　matrix．　b　mylonitized

hg　7 C〔⊃nglomclこ11c　ol　thc　Kycmcon9、三m　llaPPc、、hlch　c吐）nttlll）、　Pchi、lc＼く刈dぐkllc　rock、（、～h1〔c）．



Geo且ogical　Structure　and　Tectonics　of　the　Ogche（m　Zone　in　the　Chungi　u－　Jangs　eonri　Area．　South　Korea 17

Fig．8 Oblique　re且ationship　between　the

lithologic　　layering　　（horizontaD

and　the　schistosity　observed　in

metamorphic　rocks　the　Jideung。

san　subnappe．

a、
㌔醸

G
烹

b
畿糞

轟e
匡

G

Fig．9 Si－Sc　rc且a竃ion　of　garnct（G）．

a：upper　uni電of　the　Kycmeongsとm　IMappc．　b：Jidcungsan　sしlbnappc．　Si　is　oblique　to　and　discontinuous　with　Se．

la巳er　phase　rcspectivcly．

　The　acidic　rocks　as　original　rocks　appca1°to　bc　much

morc　predomin乙mt　in　thc　uppcr　nappcs．　Kycmcongsan

nappc　and　Chungju　nappe，　than　in　thc　lowcr重1appcs，　Busan

nappe　Il　and　Sanje（）teo　llappc．　Thc　acidic　rocks　of　the

Chungju　llappc乙md　othcr　unclcrlying　nappes　arc　in　generaI

of　volc乙mic　types．　Whilc　ill　thcsc　of　the　Kyemeongsan

nappe　there　arc　plut（）nic（frequently　syenitic　and　monzonit－

ic）typcs　as　predominant　constituents　together　with　volcanic

（frequcntly　trachytic）types（Fig．6）．　Conglomerate　rocks　of

the　uppcr　unit　of　the　Kyemeongsan　nappe　contain　acidic

rocks　as　main　constituents　of　pebbles　（Fig．7），　unlike　the

common　facies　of　the　Hwanggangri　type　conglomerate

rocks，　which　is　a　characteristic　constituent　of　the　Ogcheon
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Fig．10 a）Distribution　of　kyanite（and！or　staurolite），　garnet（minimum　Mn　content）and　andalusitc　in　pelitic　metamorphics　of　the

Chungiu・Jangseonri　arca，

b）Minimum　Si　content　of　amphiboles　in　basic　mctamorphics　of　thc　Chun面u。Jangseonri　area．
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｝；ita．　i　4 Andこilus　itc　inas　king，（he　axiai　pla盲1e　cleavage　of　the　Gwanmo　II　t’01d．

a）dala　from　lilc　Jidcuntgsこm　s　ubi）al）pc．　b）data　from　the　Kyemeontas　an　1）appc。　Ad： andalusitc鴨（i：　L！arnct．

lithofacies．　Its　metamorphic　g置’ade　is　lower　than　that　of　its

surrounding　nappes．　as　inentioned　ill　thc　preccdinsJ　Pagc・

Thus　it　call　bc　said　that　the　D　l　deformation　of　thc　Chしmgju－

Jangsconri　arca　（）ccurred　giving　risc　to　exhumation　of　thc

llletamorPhic　置・ocks　as　llapPes　rronl　thc　vari（）us　parls　of　thc

field　or　mcdium－pressure　type　mettmlorl）his　m　and　thcn　the

couplcd　naPpc　pile　sunbrcd　tllc　i）2　dci’ol’nlation、　behlg　t’01－

lowcd　hy　anclalus　ite　type　metam（）rPhism・Such　the　sequence

of　thc　dcformation　and　metamorphis　m　of　the　Chしmgju－Jan9－

scollri　area　is　clc乙lrly　comparable　with　that　of　thc　Ogcheon

arca、　which　has　beeil　clarified　by　Kこmg（・1召1．　d993），

　　The　mctat））orphic　gradc　重br　亘he　mcdium－Pressし且rc　typc

mctamorphis　m　is　lowcr　in　the　J（）ri　subllappe　and　thc　upper

SubnaPpc　of　Bしlsml　naPpe　H　than　ln　tllc

1）aPpc．　thc　lowcr　subnappc　of　BUsこm　nal｝pc

llaPpe　and　thc　c・）VCr　r・cks（A－Ullitこmd’

san　and　BakdalrycOl19　9nciss　cOlllplcxcs・

that　it　is　loWCr　ill　thC　UPpCr　stratigraPhic

l・WCr　stratigrai｝hicしmit，　sugg，cs　ting　that

sUrC　mctam・i’1’）　h　i　，s　m・ccurred　UndCr　thC

which　showed　a　regular　tcndcncy　lbr

CrCasc　l’rom　thC　UPpCr　S　cdimciitai’y

SCdi！nClltary　SCqUCIICC．’rhUS　thC　tCCtOIIiCS

thC　incdiUm－PI’cssurc　typc　mctamorphiSm

oCCUrrCd　1）ot　gl、．’1ng　rlsc　tO　any　grCat

tial　S　edimCntary　SCquCl1CC．

　　CIUzclご’1‘〃．　d990、　1991）ciarificd　that

b註sill　lbr　thc　OiI，chcoii　SUpcrgroしIP　was　a11

A　－umt）

　　　　　thc

　　　　mctam・rphic

　　　　tCMI）erttttll’C

SCquCnCC

dCSt1’tlctiOll

」1dcungsこm　sub－

H，the　Sanjcotco

　　　’　　Of　thc　BU－

’1’his　fact　Il1Cal1S

UIli重　thall　i1）　lhC

　　　mcdium－Prcs－

　　　　　　　　　　　　ficld

　　　　　　　　　　　to　ln－

　　　　to　thc　IO、ヘノCr

重br　thC　phaSC・1噛

aPpCarS　〔o　ha、’C

　　　　　　〔〕fthc　ini一

1hC　S　edimCntary

　illtl’ttCOI）ti1）cn電al

rift　zone　developed　during　Cambr（）－ordovician　age　and　that

its　mctamorphisIn　of　the　rirst　phasc　is　as　cribed　to　the　clos－

hlg　of　the　rift　zone．　Thc　closillg　of　the　rift　zone　must　be　a

collision　of　the　Gye（mggi　massif　atid　the　Busan－Bakdal－

rycon9　911eiss　co111plexcs，　accomPanying　underthrusting　of

the　lauer　alld　the　Ogcheoll　Supergroup，　The　metamorphic

t’icld　（’o　r’the　Jo夏゜i　subnappc／Jideしlngsan　subnappe，　the　upper

s，　ubnappe／the　lower　subllappe　of　the　Busan　nappe　II　and　the

upperしmit／the　k）wer　unit　of　the　Sanjeoteo　nappe　during　the

collisioll　was　of　downward　increase　of　temperature　from　the

uppcr　sequence　to　the　lower　sequence．　However，　the　upper

unit　of　thc　Kycmc（）ngsan　nappe　is　characterized　by　meta－

morphic　millct噛als　of　the　highest　metamorphic　grade　in　the

Chしmgju－Jangs　conri　area．　Acidic　volcano－plutonic　rocks　of

thc　uppcr　unit（）f　thc　Kyemeongsan　nappe　are　highly　mylo－

nitizcd　durillg　the　D　I　deformation，　clearly　showing　dynamic

rccrysta川zatk）1）of　plagioclase　and　K－feldspar（Fig．15）．

Such　thc　dcformation　of　fclds　pars　is　considered　to　have　oc－

currcd　undcr　thc　tcmpcrature（）f　higher　than　ca．450°C　（cf．

Vo11．1976；Tulhs．1983）．　Pelitic乙md　basic　r（）cks　intercalated

in　ttci（lic　rocks　c（）11ktill　metamo童’Phic　minerals　such　as　garnet

with　Iow　Mn　coiitcnt　and　kyanite乙md　hornblende　with　low

Si　col）tcl）t　rcspcctivcly　（Figs　10）．　Thc　upperしmit　of　the

Kycmc（mgs三m　mlPpc　aPpcars　to　ilave　bccll　initially乙m　actlv－

ity　cCn1Cr・f　acidic　V・ical1・－plu（・miSm．　aS　mCntionCd　ill　the

PrCcCdi11と！　P三U噂agraph．　ThCsc　hllbr111a吐iOIIS　may　suggest　that

thCrmai　s・truCttll’C・r　thC　pllasC（》1　sUCh　magma〔ISm　WaS　lll－

hC血cd　by　thak・f　thC　n）Cdium－1）rCSSUrc　typC　nlctこm1・rphiSI11・
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Fig．15　　Acidic　rocks　of　the　uppcr　ullit　of　the　Kycmeollgs乙m　llal｝pe．

　　　　　a：vlocこmic　rock　with　very　fhle－grahlcd　matrix，　b：volcこlllic　rock　wi亘h　fmc－graincd　llmlrix．　c：hypabyssこtl　l’（》ck　with　dyllam－

　　　　　ically　recrystallized　plagioclase．　d：plutonic　rock　vv’　ith　dynamically　rccl’ys　ta川！cd　K－IUdspar，
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