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Fig.Ⅴ-9GeologlCalmapandlocalitiesofsamplesoftheKatsuma

quartzdiorite.

1:Quarternarysystem,2:Katsumaquartzdiorite,3:Ochiaigranite,4:

Hetrogeneousgranite,5:Takatogranite,6:Minakatagranodiorite,7:Hiji

quartzdiorite,8:Amphibolite,9:pelitic-psammiticmetamorphicrocks,

10:Sambagawametamorphicrocks,II:fault,12:foliation.

mi:MibuRiver,sn:ShinzanRiver,on:OnnasawaRiver,os:Osokura

River,si:ShinguRiver,do:DodomekiRiver.

GA:Gatsuzo-yamamountain,MI:Mitsukai-yamamauntain,TO:

Tokura-yamamauntain.

MTL:MedianTectonicLine,ISTL:Itoigawa-ShzuokaTectonicLine.
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WholerockchemicalcompositionsofthesesamplesareglVenin

TableV-3.TheRb-SrandSm-NddataaregiveninTableV-4.

Inthewhole-rocksamples,FUJ-05issubstantiallyaltered,andmostof

biotiteswerechangedtochloritebychloritization.MU-05includesblock

ofpeliticmetamorphicrock･Thesesamplesareoffthedifferentiation

trendinSiO2-oxidesandSi02-minorelementdiagrams,anddonot

plottedontheisochron･ON-28andON-32areleucocraticrock,whichis

includedinthisbody,ismainlycomposedofplaglOClaseandasmall

amountofquartz,hornblendeandbiotite.ON-28issubstantiallyaltered,

andmostofbiotiteswerechangedtochlorite.Thechemicalcompositions

ofON-28andON-32arehighlyrichinA1203,CaOandNa20,andare

similartothatofandesine.Thesefoursamplesareexcludedfrom the

regression.The eight samples define an isochron age of

121±26Ma(MSWD(meansquareofweighteddeviates)=0.52)WithaSrlof

0.70754±0.00011(2G)(Fig.V-10).ThesameexaminationastheOtagiri

granitessuggeststhatthisisochronisnotpseudo-isochron･The

leucocraticinclusion(ON-32)doesnotplottedonthisisochron.This

suggeststhattheseleucocraticinclusionsarenotearlystagecumulateof

thisbody.IntheSm-Ndsystem,anisochronageof172±44Mawas

calculated(Fig.Ⅴ-11),butthedifferencebetweenthisageandRb-Srwhole

rockisochronageisnotclearthi止ingtherangeoferror･143Nd/144Nd

ratiosofsampleswerewithin0.000035(旦om0.512271to0.512306).

Thereforeimportanceof172Maisnotemphasized,becauseeachratiohas

anaveragee汀OrOf0.000011inmeasurement.

Ichidagranite

Thewhole-rocksampleswerecollectedfromthelchidagranite(Fig.Ⅴ-

12).
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87sr/86sr
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Fig.V110Rb-Srwhole-rockisochronfortheKatsumaquartzdiorite.

143N〟144Nd
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0.05 0.10

147sm/144Nd

Fig.Ⅴ-11Sm-Ndwhole-rockisochronfortheKatsumaquartzdiorite･
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ChemicalcompositionsofthesewholerocksamplesareglVenin

TableV-5.TheRb-SrandSm-NddataofthesesamplesareglVenin

TableV-6.

SiO2-0XidesdiagramsandSiO2-minorelementdiagramsareglVenin

FiguresV-13and14.

Thesampleselectionisca汀iedoutinthewayshowninFigureV-1.The

sixsamplesselectedfromthenorthernbodyformanisochronindicatlng

anageoflOOj:24MawithaSrIofO･70818士0.00022(2G)(Fig.V115).

Takatogranite

TheTakatograniteisdividedintotwobodies,northernandsouthern

bodies,basedontheirdistributioninthefield(Fig.Ⅴ-16).Thesouthern

bodylSCOmpOSedofbiotitehornblendetonaliteandgranodiorite.The

northernbodylSCOmpOSedmainlyofbiotitegranite,butpartlyIncludes

hornblende.

Thewhole-rocksampleswerecollectedfromtheTakatogranite(Fig.Vl

17).Twosampleswerecollectedfrom thetwo-micagranitethatis

exposedassmallbodyintheSawaRiver･Asampleiscollectedfromthe

Tomigatagranite(Kawachieta1.,1983)too.

WholerockchemicalcompositionsofthesesamplesareglVeninTable

V-7.TheRb-SrandSm-NddataareglVeninTableV-8.

SiO2-oxidesdiagramsandSiO2-minorelementdiagramsaregivenin

FiguresV-18and19.RbandSrcontentsofnorthernbodyareobviously

differentfromthoseofsouthemone.ThenorthernbodylSCharacterized

byhighRbandSr,andthesouthembodylSCharacterizedbylowRband

Sr.insouthernpartofthenorthembody,therearerocksthatarepoorin

Rb.Thesesamplesincludehornblende･Itisthoughtthattheserocks

derive丘･omthesouthernbody.Inthisarea,bothfaciesexist･Thus,there

isapossibilitythattheserocksmixed.Thisissupportedbythatthese
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Fig.V-15Rb-Srwhole-rockisochronfortheIchidagranite.
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Fig･Ⅴ-16GeologlCalmapoftheareanorthoftheTakatoTown.

1:Quatemarysystem,2:Takatogranite,3:Two-micagranite,4:pelitic-psammitic
metamorphicrocks,5:foliation.
sa:SawaRiver,ta:TanasawaRiver,mi:MibuRiver,fu:FujisawaRiver.
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Fig･V-17SamplelocalitiesoftheTakatogranite･
sa:SawaRiver,ta:TanasawaRiver,mi:MibuRiver,fu:FujisawaRiver.



TableV-7Whole-rockchemicalcompositionsoftheTakatogranite･

SampleNo･ TAN-13 TAN-17 SAW-08 SAW-15 TAN-19 TAR-07 SAW-18 TAN-25 TAN-15 SAW-25 TER-07 SAW-14b
SiO2

TiO2

A1203

FeO*

MnO

MgO
CaO

Na20

K20

P205

Total

61.66 62.51

0.86 0.75

17.23 16.69

5.22 4.76

0.09 0.09

2.43 2.14

5.77 4.91

3.83 3.77

1.00 1.47

0.20 0.16

98.29 97.26

65.11 65.71

0.64 0.58

15.72 15.91

4.95 4.90

0.09 0.ll

1.35 1.29

2.82 3.20

3.29 4.46

3.07 1.95

0.23 0.21

97.26 98.33

65.97 66.00

0.53 0.63

15.95 15.64

4.59 5.04

0.08 0.09

1.07 1.34

2.67 3.ll

3.56 3.46

3.03 2.58

0.18 0.19

97.63 98.08

66.08 66.69

0.28 0.54

17.49 16.16

2.45 3.50

0.06 0.07

0.71 1.43

2.59 3.75

4.68 3.98

3.82 1.76

0.10 0.13

98.26 98.00

66.84 68.56

0.50 0.37

15.55 14.67

4.21 3.23

0.08 0.08

1.02 0.77

2.49 1.73

3.60 3.27

3.53 4.12

0.17 0.12

98.00 96.91

69.16 69.66

0.42 0.38

14.96 14.68

3.61 3.25

0.08 0.07

0.93 0.79

2.19 1.82

3.82 3.27

3.33 4.50

0.13 0.13

98.64 98.56

Ba
C｡
Cr
m

Ni

Rb
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TableV-9(continued).

SampleNo. SH0-03 0G-09 0G -07 SH0-02
SiO2

TiO2

A1203

FeO*

MnO

MgO
CaO

Na20

K20

P205

Total

65.38 66.54

0.57 0.47

15.89 15 .78

4.54 3.80

0.08 0.07

1.61 1.28

4.30 3.92

3.15 3 .28

2.4 2 2.37

0.13 0.ll

98.06 97.62

66.99 67.09

0 .48 0.47

15.52 16.05

3.99 3.85

0.08 0.07

1.19 1.27

3.84 3.98
3.19 3.24
2 .44 2.51

0.11 0.ll
97.83 98.64

Ba
Cu
Cr
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samplesdispersefrom thedifferentiationtrendofthenorthernbody

between65wt%ofSiO2and67%inSiO2-MgO,CaOandK20diagrams.

Thefivesamples,whichareselecteduslngthewayshowninFigureV-1,

from thenorthernbodyform anisochronindicatinganageof

87.3±7.8MawithaSrlof0.70768±0.00020(Fig.Ⅴ-20).Theagecannot

begivenfromthesamplesofsouthernbody,becausethevariationsin

87sr/86srratiosand87sr/86srratiosaresmall･Thesesamplesarenoton

theisochronofthenorthernbody(Fig.Ⅴ-20).However,theinclinationof

thearrangementofthesesamplesissimilartooneoftheisochronfrom

northembody.ThissuggeststhattheageofthesouthernbodylSSimilar

tooneofnorthernbody･HoweverSrlandNdlofthesouthernbody

correctedby87.3Maofthenorthernbodyaredifferentfrom onesof

latter(TableV-8)･Thesamples,whichmightmix,areplottedbetweenthe

isochronofthenorthernbodyandthesouthernbody.Thissuggeststhat

theserockswerefbmedbymixlngOfbothbodies.

Kisokomagranodiorite

The Kisokoma granodiorite contains numerous mafic

inclusions(Tsuchiya,1967a,b).Thesizesoftheseinclusionsarevariable

from afewmm todozens.cm.AccordingtoTsuchiya(1967b),these

maficinclusionswereformedasagabbroicrockprlOrtOtheKisokoma

granodiorite,andwerelaterincludedthesubsequentlyformedKisokoma

granodiorite,andthemetasomaticinteractionstookplacebetweenthe

granodioriteandthegabbroicinclusions.Thus,rocksoftheKisokoma

granodioritemaybemixtureofgabbroicinclusionandgranodiorite.

Wholerockchemicalcompositionsofsamplesfrom theKisokoma

granodiorite(Fig.Ⅴ-21)aregiveninTableV-9.TheRb-SrandSm-Nd

dataareglVeninTableV-10.

SiO2-oxidesdiagramsandSiO2-minorelementdiagramsaregivenin

FiguresV-22and23.0nthesediagram,thoughthereisagapbetween

- .-･弓
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87sr/86sr
0.714

0.712

0.710

0.708

○ Granodiorite

◇○

◇oo♂Oo
oQo

○ ◇ ○

1

87Rb/86sr

Fig.Ⅴ-24Rb-Srwhole-rockisochrondiagramoftheKisokomagranodiorite.
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SiO2contentsOftheKisokomagranodioritesandmaficinclusions,mafic

inclusionsisonthe extentoftrendoftheKisokomagranodioritein

severalelements.Thus,itispossiblethattrendoftheKisokoma

granodioriteshowsmixlnglineofthem.ThesampleofOG-10isrichin

K20andRb.Thismightbecausedbyformationofbiotitebyreaction

withgranodioriticmagma.Thesesamplesofmaficinclusionsbelongto

thebiotite porphyrltlCfaciesorthebiotiteandplaglOClaseporphyrltlC

faciesbyTsuchiya(1967a).AccordingtoTsuchiya(1967a),thesefacies

werefo-edbyInteractionbetweengabbroicinclusionandgranodioritic

magma･TheRb-Srwhole-rockisochrondiagramisshowninFigureV-

24･Anisochroncannotbediffidentbecausewhole-rocksamples

disperse･Theseareplottedwithintherangesurroundedbymafic

inclusions.ThisiscausedbymixlngOfgabbroicrocksandgranodioritic

magma･

ToglVeaWhole-rockisochronageofthisbody,itisnecessaryto

investlgatemoreSamplesthatcontainarockincludingnomaficinclusions

andmaficinclusionsremainedorlglnaltextureandcomposition.

Metamorphicrock

SrandNdisotoperatiosofsomesamples,whichwerecollectedfromthe

zonesII,ⅠⅠIandIV,wereanalyzed.TheRb-SrandSm-NddataareglVen

inTableV-ll.

TheRb-SrandSm-NdisochrondiagramsareshowninFigureV-25.

Theisochroncannotbedefinedbecausethesamplesfrom allarea

disperse.Theisochroncannotbealsodefinedineacharea.

Migmatite

TheRb-SrandSm-NddataofmlgmatiteareglVeninTableV-12.

Resultisshownintheisochrondiagrams(Fig.Ⅴ-26).Anisochroncan

notbedefinedbecauseallthewholeィocksamplesfrom mlgmatite

disperseinRb-Srsystem.InSm-Ndsystem,theisochronagecannotbe
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TableV-11Traceelementconcentrationsandisotopicdataofmetamorphicrocks.

SampleNo. 87Rb/86Sr 87Sr/86Sr(20) Sm(ppm) Nd(ppm)147Sm/144Nd143Nd/144Nd(20)

/~､＼

//(＼

KU-04

MIT-57

0N-21

SN-48

MI(T)-44
SN-13

M1-14

KU-27

0S-01

0T-32

J1-10

SN-26

0TK-15

KU-41

KU-28

KU-36

KU-72

NU105

0T-55

NE-05

0S-16

NE-32

NE-09

0T-45

NE-21

0T-39

NE-60

TN-07

0N-19a

FU-13

0T-ll

2.662 0.72011(1)

6.453 0.72273(1)

1.723 0.71739(1)

3.161 0.72121(1)

2.254 0.72252(1)

2.837 0.72308(1)

1.880 0.71843(1)

2.602 0.71976(1)

2.893 0.72265(1)

2.938 0.72107(1)

1.988 0.72016(1)

2.764 0.72306(1)

3.383 0.72108(1)

2.416 0.71765(1)

1.726 0.71775(1)

1.832 0.71968(1)

1.468 0.72110(1)

2.965 0.71879(1)

2.410 0.71992(1)

3.009 0.71827(1)

2.275 0.71820(1)

8.304 0.72515(1)

2.946 0.71631(1)

1.961 0.72213(1)

1.930 0.71704(1)

1.417 0.71870(1)

4.365 0.71759(1)

4.266 0.72148(1)

4.345 0.72451(1)

0.5711 0.71725(1)

1.580 0.71759(1)

33.0 0.1148

61.6 0.1133

40.6 0.1137

40.8 0.1142

33.1 0.1164

41.1 0.1130

36.6 0.1121

35.6 0.1161

32.9 0.1156

34.7 0.1164

33.4 0.1140

35.9 0.1131

31.2 0.1159

30.4 0.1140

29.2 0.1143

31.3 0.1128

33.3 0.1171

31.7 0.1134

29.0 0.1171

34.3 0.1165

28.9 0.1139

26.1 0.1101

29.3 0.1124

22.1 0.1137

27.5 0.1089

20.2 0.1130

22.3 0.日24

14.8 0.1074

15.2 0.1042

0.512084(10)

0.512012(8)

0.512035(10)

0.512089(9)

0.511953(13)

0.512038(9)

0.512078(10)

0.512019(9)

0.512057(ll)

0.512043(10)

0.511943(10)

0.512086(ll)

0.512057(ll)

0.512107(ll)

0.512112(ll)

0.511919(ll)

0.512098(10)

0.512059(12)

0.512066(11)

0.512022(10)

0.512098(9)

0.512054(ll)

0.511908(ll)

0.512080(ll)

0.511982(ll)

0.512098(ll)

0.512097(10)

0.512035(12)

0.511950(ll)
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87sr/86sr
0.730

0.725

0.720

0.715

′~＼

4

87Rb/鮎sr

10

143Nd/144Nd
0.5122

0.5121

0.5120

0.5119
0.1 0.ll

147sm/144Nd

0.12 0.13

Fig.V-25Rb-SrandSm-Ndwhole-rockisochrondiagramsforthemetamorphic
rocks.

West:theareawestoftheKomaganeCity,East:theareaeastoftheTenryuRiver.
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87sr/86sr
0.722

0.720

0.718

0.716

0.714

′~ー＼L

0.0

143Nd/144Nd
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0.5121

0.5120

1.0 2.0

87Rb/86sr

3.0 4.0

0.1 0.ll

147sm/144Nd

0.12 0.13

Fig.Vl26Rb-SrandSm-Ndwhole-rockisochrondiagramsforthemlgmatite.
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glVentoo.ThesesuggestthatisotoplChomogenizationthatextendedall

overthebodycouldnottakeplaceatthetimeofformationofmlgmatite.

Thismightbecausedbypartiallyformationofmelt,andmixlngOfmelt

andmetamorphicrockswithvariousrates.

Kamiharatonalite

KamiharatonaliteoccursasconcordantsheetsintheRyokemetamorphic

rocks(Sakakibara,1967;Kagami,1968;Kutsukake,1970,1977).Thisis

finetomedium grainedandaconsplCuOuSlygneissicrock.Themain

mineralassemblageisplaglOClase,quartz,biotiteandhornblendewith

minoramountsofK-feldsparandcummlngtOnite.Thesamplesanalyzed

inthisstudyareexposedintheToyoneVillageandLakeSakuma

area(Kutsukake,1993).Particularpetrographyofthistonaliteis

describedinKutsukake(1993).

SrandNdisotoperatiosofsixsamplesfromthistonaliteareanalyzed.

TheRb-SrandSm-NddataareglVeninTableV-13.Wholerock

chemicalcompositionsofthesesampleswereglVeninTable2aof

Kutsukake(1993).

SrconcentrationsofthesampleofKVIIandKVIIIdifferfromother

samples.Thesesamplesareexcludedfrom theregression.Thefour

samplesthatareonthe differentiationtrendofallelementform an

isochron indicating an age of 93.4±5.1Ma with a Srlof

0.70749±0.00006(Fig.Ⅴ-27).Howeveritisnecessarytodomoredetailed

studies.

Gabbro

Threegabbroicmasses,Inoshikori,TashikaandOhatamass,occurinthe

ToyoneVillage,AichiPrefecture(Kutsukake,1974).

TheOhatamass,whichoccursintheTenryukyogranite,mainly

composed of pyroxene-hornblende gabbro and hornblende

gabbro(Kutsukake,1974).



TableV-13TraceelementconcentrationsandisotopicdataoftheKamiharatonalite.

SampleNo. Rb(ppm) Sr(ppm) 87Rb/86Sr 87Sr/86Sr(20) Sm(ppm) Nd(ppm)147SmJ144Nd143Nd/144Nd(20) NdI*
KII

KIII

KV

KVI

KVII

KVIII

57.1 276

55.0 279

90.6 274

106 252

67.6 362

90.8 354

0.5990 0.70830(1)

0.5703 0.70824(1)

0.9566 0.70874(1)

1.220 0.70912(1)

0.5401 0.70806(1)

0.7416 0.70742(1)

12.1 44.6 0.1635

4.76 27.3 0.1055

0.512373(10)

0.512384(8)

0.512377(9)

0.512322(10)

0.512335(10)

0.512410(10)

0.512284

0.512258

*correctedbyRb-Srwhole-rockisochronage:93･4Ma･
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87sr/86sr
0.712

0.710

0.708

0.706

0.704
1

87Rb/86sr

Fig.V-27Rb-Srwhole-rockisochronfortheKamiharatonalite･
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Fivesampleswerecollectedfromthismass(Fig.V-28).TheRb-Srand

Sm-NddataareglVeninTableV-14.

Thesesamplesform anisochronindicatlnganageOf87±42Mawith

SrI=0.70762±0.00010(Fig.Ⅴ-29).Howeverthisisochronhaslargeerror.

Itisnotcertainwhetherthisisochronispseudo-isochronorresettlngage

atpresent.InSm-Ndsystem,theagecannotbeglVenbecausethe

variationsin143Nd/144Ndand147sm/144Ndratiosaresmall.

Thelnoshikorimassoccursinmetamorphicrocksinsillimanitezone,

andisintrudedbytheKamiharatonalite(Kutsukake,1974).Thismassis

composedofseveralrocktypes,ranglngfromolivinenoritetoquartz

gabbrothroughnoriteandhornblendenorite.Theywouldbeformed

throughthefractionalcrystallizationofnoriticmagma.

ThetwosampleswerecollectedfromtheInoshikorimass.TheRb-Sr

andSm-NddataareglVeninTableV-14.InbothofRb-Srsystemand

Sm-Ndsystem,isochronagecannotbeglVen.

Ajigranite

TheAjigraniteisfinetomedium grainedmassivebiotitegranite

exposedintheYashimaandtheAjiPeninsula,theShikoku(Kutsukakeet

a1.,1979).ThisiscomposedofK-feldspar,plagioclase,quartz,biotite

withaccessoryallanite,apatite,zirconandsphene,andrarelyis

hornblendebearing.K-Arbiotiteageof80Ma(KawanoandUeda,1966)

hasreportedaboutthisbody.

Ninesampleswerecollectedfromthisbody(Fig.V-30).

WholerockchemicalcompositionsofthesesamplesareglVeninTable

V-15.TheRb-SrandSm-NddataareglVeninTableV-16.

SiO2-0XidesdiagramsandSiO2-minorelementsdiagramareglVenin

FiguresV-31and32.Thesixsamples,whichareonthedifferentiation

trendofallelement,formanisochronindicatlnganageOf88±17Mawith

aSrIof0.70769士0.00015(Fig.V-33).
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Fig･Ⅴ-28GeologlCalmapandsamplinglocalitiesoftheToyoneVillagearea.
(afterKutsukake,1976)
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Fig･Ⅴ-28GeologlCalmapandsamplinglocalitiesoftheToyoneVillage

area(afterKutsukake,1976).

1:Alluvium,2:Debris,3:Te汀aCedeposit,4:Basaltandandesite,5:

Dacite,6:Rhyolite,7:Tertiarysediments,8:Sambagawaschists,9:

Busetsugranite,10:Inagawagranite,ll:Mitsuhashigranite,12:

Tenryukyogranodiorite,13:Kamiharatonalite,14:Fine一grainedbiotite

granodiorite,15:Mylonite,16:I-Halleflinta'-,18:Metabasite,19:Homfels

(peliticandpsammitic),20:Hornfelsderivedfromchert,21:Micaschist

(pelitic),22:Micaschist(psammitic),23:Quartzschist,24:Gneiss

(pelitic),25:Gneiss(psammitic),26:Quartzgneiss,27:Nebuliticgneiss,

28:MetamorphicrockderivedfromlTSchalstein",29:Marble,30:Fault.

M.T.L.:MedianTectonicLine,Ⅰ.S.L.:Itoigawa-ShizuokaLine.

LocalitynameAs:Asakusa,Ch:Chausu-yama,Fu:Futto,Ha:Hanare-

yama,Ho:Hongo,Hy:Hiyosawa,Ih:Ichihara,In:Inoshikori,Ka:Kami-

Awashiro,Ko:Kobayashi,Kt:Kakinotaira,Ky:Kashiyage,Md:Midashi,

Mk:Makinoshita,Ms:Misono,Ni:Niino-toge,Ns:Naka-Shitara,Nt:

Nihon-katsuka-yama,Od:Odachi,Oh:Ohata,Oi:Oiwa-dake,Os:Osawa,

Ot:Otani,Oz;Ozasa-yama,Sk:Shimo-Kurokawa,So:Sogawa,Su:

Sakauba,Tk:Tashika,Ts:Tsugawa,Tw:Tawagane-toge,Uk:Urakawa,

Ur:Ure,Us:Urus的ima,Yd:Yatsudake-yama,Zn:Zinno-yama.



TableV-14Traceelementconcentrationsandisotopicdataofthegabbroicrocks.

SampleNo. Rb(ppm) Sr(ppm) 87Rb/86Sr 87Sr/86Sr(20) Sm(ppm) Nd(ppm)147Sm/144Nd143Nd/144Nd(20)
Ohatamass

OHA-01

0HA-02

0HA-03

0HA-04

Hornblende

Felsicfraction

OHA-05

Homblende

Felsicfraction

lnoshikorim.

INS-03

INS-04

35.2 382

3.43 409

12.7 462

28.5 387

4.21 29.1

40.4 850

ll.9 425

1.32 18.6

13.8 771

20.7 222

14.8 279

0.2665 0.70798(1)

0.02432 0.70767(1)

0.07934 0.70778(1)

0.2127 0.70787(1)

0.4191 0.70813(1)

0.1375 0.70780(1)

0.08095 0.70764(1)

0.20520 0.70778(1)

0.05163 0.70761(1)

0.2703 0.70790(1)

0.1533 0.70808(1)

13.7 0.1570

2.70 0.1531

9.51 0.1527

3.39 0.2051

1.69 0.2058

8.55 0.1642

2.59 0.1918

4.50 0.1190

5.48 0.1471

5.51 0.1456

0.512302(13)

0.512327(13)

0.512312(13)

0.512346(14)

0.512390(14)

0.512344(12)

0.512374(10)

0.512369(20)

0.512329(12)

0.512264(ll)
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87sr/86sr

0.709
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Fig.Ⅴ-29Rb-Srwhole-rockisochronfortheOhatamass･
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Fig.
V-30SamplelocalitiesoftheAjigranite(partlymodifiedfromKutsukakeeta1.,
1979)
.GO:Goken-zanmountain.



TableV-15WholeィOckchemicalcompositionsoftheAjigranite.

SampleNo. SR-05 SR-02 SR-10 SR-04 SR-06 SR-03 SR-09 SR-07 SR-08
SiO2

TiO2

A1203

FeO*

MnO

MgO
CaO

Na20

K20

P205

Total

69.30 69.95

0.35 0.39

16.45 16.55

2.35 2.59

0.06 0.06

0.71 0.86

2.67 2.79

3.74 3.80

2.67 2.47

0.11 0.10

98.40 99.55

69.99 70.47 70.98

0.35 0.32 0.24

15.88 16.69 16.08

2.58 2.08 2.22

0.06 0.05 0.06

0.94 0.68 0.47

2.84 2.73 2.44

3.48 3.93 3.69

3.08 2.65 2.94

0.09 0.09 0.08

99.29 99.69 99.18

71.53 72.34

0.29 0.25

15.78 15.71

2.17 1.99

0.06 0.05

0.59 0.56

2.47 2.13

3.66 3.78

2.76 3.10

0.09 0.08

99.39 100.00

72.37 72.97

0.27 0.24

15.84 15.56

2.02 1.93

0.06 0.05

0.61 0.56

2.17 2.ll

3.59 3.59

3.11 3.38

0.09 0.07

100.15 100.46
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Fig.V-32SiO2-minorelementdiagramsfortheAjigranite.
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Fig.V-33Rb-Srwhole-rockisochronfortheAjigranite･
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C.Rb･Srwhole･rockandmineralisochronage

Otaglrlgranite
●●

Biotite,muscoviteandfelsicfraction(mixtureofplagioclase,quartz,K-

feldspar)Wereseparatedfromthetwosamples,INU-20andNAK-50by

notation,andisodynamicseparation.Biotiteandfelsicfractionwere

separatedfromOT-88thatwascollectedfromsamelocalityofOT-Ol.

Accessoryminerals(e.g.apatitewithhighREEcontent)Werenottotally

excludedfromthesefractions.TheRb-SrandSm-NddataareglVenin

TableV-17.

Biotite,felsicfractionandawhole-rocksamplefromINU-20definea

Rb-Srwhole-rockandmineralisochronageof52.2±0.5Ma(Fig.Ⅴ-34).

MuscoviteseparatedfromINU-20donotplotonthiswholeィockand

mineralisochron,butglVeSRb-Srwhole-rockandmuscoviteisochronage

of67.5±0.04Ma(Fig.Ⅴ-34).Biotite,felsicfractionandawhole-rock

samplefromOT-88defineanisochronageof54.7±0.5Ma(Fig.Ⅴ-34).

Biotite,felsicfractionandawhole-rocksamplefromNAK-50definean

isochronageof54.6±0.4Ma(Fig.Ⅴ-34).Muscoviteseparatedfrom this

sampleisplottedonthisisochron.

Katsumaquartzdiorite

Biotite,hornblendeandfelsicfractionwereseparatedfrom thefour

samples,ON-27,0N-29,OS-11andNA-03,respectively･

TheRb-SrandSm-NddataareglVeninTableV-14.

Mineralsamplesandawhole-rocksampledefineaRb-Srwhole-rock

andmineralisochronageof62.7±0.7Ma(ON-27),61･7±0･8Ma(ON-29),

60.9±0.2Ma(OS-11)and57.9±0.3Ma(NA-03),respectively(Fig.Ⅴ-35).On

theotherhand,hornblendesdonotplotontheseisochrons･IntheSm-Nd

system,theagecannotbeglVen,because143Nd/144Ndratiosofminerals

agreewitheachotherintherangeoferror.



TableV-17TraceelementconcentrationsandisotopicdataoftheOtaglrlgranites.

SampleNo. Rb(ppm) Sr(ppm) 87Rb/86Sr 87Sr/86Sr Sm(ppm) Nd(ppm)147Sm/144Nd 143Nd/144Nd
INU-20

Biotite

Muscovite

Felsicf.

OT-88

Biotite

Felsicf.

NAK-50

Biotite

Muscovite

Felsicf.

′0
/LU
0

I

4

3

09

50

13

49
.
28

10

1

00
′0
5

00
′0
1

5

3

1

1162 1.57362(5)

91.62 0.80030(2)

1.884 0.71455(1)

0.2758 0.71075(1)

62.30 0.75892(2)

0.0505 0.71055(1)

177.6 0.84853(2)

61.54 0.75768(2)

2.416 0.71257(1)

12.6 82.5 0.09243

1.12 6.51 0.1041

5.56 29.8 0.1127

24.2 132 0.1110

6.66 32.8 0.1228

0.511935(17)

0.511929(12)

0.512137(ll)

0.512265(10)

0.512263(14)
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Ichidagranite

Biotiteandfelsicfractionwereseparatedfrom thesevensamples,

respectively.

TheRb-SrandSm-NddataofthesesamplesareglVeninTableV-18.

Mineralsamplesandawhole-rocksampledefineanRb-Srwhole-rock

andmineralisochronagesof57.0±0.5Ma(Y0-01),53.5±0.1Ma(KAT-

07),48.8±0.1Ma(RAT-08),58.9±0.5Ma(OSL03),56.9±0.1Ma(OSL04),

58.1±0.1Ma(OSI-05)and51.8±0.7Ma(OSI-06),respectively(Figs.Ⅴ-36

and37).IntheSm-Ndsystem,theagecannotbegiven,becausethe

variationsin143Nd/144Ndand147sm/144Ndratiosaresmall.

Takatogranite

TheRb-SrandSm-NddataofthesesamplesareglVeninTableV-19.

Mineralsamplesandawhole-rocksampledefineRb-Srwhole-rockand

mineralisochronageof57.7±0.1Ma(TAN-05),84.1±0.2Ma(IN0-04),

59.3±0.3Ma(M1-17),53.6±0.1Ma(TAN-27),59.3±0.6Ma(ML22),

respectively(Fig.Ⅴ-38and39).IntheSm-Ndsystem,theagecannotbe

glVen,becausethevariationsin143Nd/144Ndand147sm/144Ndratiosare

small.

Hijiquartzdiorite

TheHijiquartzdioriteinstudyareaisdefomedandhasacompositional

layenngWithathicknessofaboutseveralcm.Then,twosampleshavlnga

compositionallayerlng,MU102andON-33,weretakenfrom theHiji

quartzdiorite.ThesampleMU-02isdividedintosevenwhole-rock

samples(MU-02A-G),whichwerecollectedfromeachdifferentlayer,as

showninFigureV-40.ThesampleON-33isdividedintofourwhole-

rocksamples(ON-33A-D).Biotite,hornblendeandfelsicfractionwere

separatedfromON-33.

TheRb-SrandSm-NddataareglVeninTableV-20.
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87sr/86sr

100

87Rb/86sr

87srβ6sr

0 10 20 30 40 50

87Rb/鮎sr

Fig.V-39Rb-Srwhole-rockandmineralisochronsfortheTakatogranite.
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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Theeightsamples(MU-02andMU-02A-G)form anisochronthat

indicates an age of 67.5±8.2Ma with a Srl of

0.70771±0.00010(2O)(Fig.Vl41).IntheSm-Ndsystem,theisochronage

isnotglVenbecauseofsmallvariationon147sm/144Nd･

ON133andfoursamples(ON-33A-D)fom anisochronthatindicatesan

ageof63.3±10.0MawithaSrIof0.70778±0.00006(20)(Fig.V-42).

Further,mineralsamples(biotite,hornblendeandfelsicfraction)anda

whole-rocksampleseparatedfrom ON-33defineanisochronageof

59.1±0.1(Fig.Ⅴ-43).Theagreementofbothageswithinrangeoferror

suggeststhatthecompositionofseparatedlayersdependonamountof

minerals(inparticular,biotite,hornblendeandfelsicfraction).Thus,the

agesof67.5Maand63.3MadonotindicatetimlngOfformationof

compositionallayerlngS,butcoolingage･

Kisokomagranodiorite

Biotite,hornblendeandfelsicfractionwereseparatedfrom thenine

samples,respectively.

TheRb-SrandSm-NddataareglVeninTableV-21.

Mineralsamples(biotiteandfelsicfraction)andawhole-rocksample

defineRb-Srwhole-rockandmineralisochronagesof54.1±0.3Ma(SH0-

02),60.0±0.1Ma(SH0-06),58.4±0.3Ma(SH0-08),57.6±0.4Ma(OG-07),

58.7±0.02Ma(OT-94),62.8±0.1Ma(OG-08),58.5±0.2Ma(OTK-20),

60.88±0.1Ma(INA-05),64.2±0.2Ma(INA-07),respectively(Figs.Ⅴ-44-

46).IntheSm-Ndsystem,theagecannotbegiven,becausethevariations

in143Nd/144Ndand147sm/144Ndratiosaresmall.

Risegranite

TheRisegraniteismediumgrained(hornblende)biotitegranodiorite

andgranitethatisexposedalongtheTenryuRiverinthenorthof

Rise(MurayamaandKatada,1957).Theamountofhornblendeisvery

little.
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Fig.V-41Rb-SrisochronforthesampleMU-02fromtheHijiquartzdiorite.
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87sr/86sr

′~､＼

｢､､＼

50 100 150 200 250

87Rb/86sr

Fig.V-43Rb-Srwhole-rockandmineralisochronfortheHijiquartzdiorite.
Bio:biotite,F.f.:felsicfraction,Hb:homblende,W.R.:whole-rock.
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Fig･Ⅴ-44Rb-Srwhole-rockandmineralisochronsfortheKisokomagranodiorite･
Bio:biotite,F.f.:felsicfraction,Hb:homblende,W.R.:whole-rock.
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Bio:biotite,F.f.:felsicfraction,Hb:homblende,W.R.:whole-rock.
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Fig.Ⅴ-46Rb-Srwhole-rockandmineralisochfOnfortheKisokomagranodiorite･
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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了{＼

了(､

Thethreewhole-rocksamples,TN-44,TN-45andTN-51,were

collectedfromtheKisegramite(Fig.V-47).Biotiteandfelsicfractionwere

separatedfromthesesamples.

WholerockchemicalcompositionsofthesesamplesareglVeninTable

V-22.TheRb-SrandSm-NddataareglVeninTableV-23.

Biotite,felsicfractionandawhole-rocksampledefineRb-Srwhole-rock

andmineralisochronagesof59.0±0.4Ma(TN-44),58.4±0.1Ma(TN-45)

and61.3±0.5Ma(TN-51)(Fig.Ⅴ-48).

Hissorigranite

Thefivesamples,K1-03,KI-07,J1-22,JL23andAS-01,Werecollected

from theHissorigranite(Fig.V-49).Biotite,hornblendeandfelsic

fractionwereseparatedfromthreesamples･

WholerockchemicalcompositionsofthesesamplesareglVeninTable

V-24.TheRb-SrandSm-NddataareglVeninTableV-25.

Biotite,felsicfractionandawhole-rocksampledefineRb-Srwhole-rock

andmineralisochronagesof64.5±0.1Ma(JI-22),61.0±0.1Ma(JI-33)and

65.2±0.3Ma(K1-03)(Fig.Ⅴ-50).

Basicmetamorphicrock

Biotiteandfelsicfractionwereseparatedfrombasicgneiss(MIT-60and

61).Thisbasicgneissisfivetofortycentimetersthick,andcomposed

mainlybiotite,orthopyroxene,plaglOClaseandquartz･

TheRb-SrandSm-Nddataofthesefractionsandwhole-rocksampleare

glVeninTableV-26.ThesesampleswerecollectfromtheMibuRiver

nearbytheTakato.

Mineralsamplesandawhole-rocksampledefineaRb-Srwhole-rock

andmineralisochronageof61.3±1.OMa(MIT-60)and57.8±1.1Ma(MIT-

61)(Fig.Ⅴ-51).TheseisochronhaveslightlylargeerrorandMSWD,but

conform theRb-Srwhole-rockandbiotiteisochronagesreportedby

Okano(1982)inthisarea.
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TableV-22Whole-rockchemicalcompositionsoftheRisegranite.

SampleNo. TN-44 TN-45 TN-51

′へ＼
SiO2

TiO2

A1203

FeO*

MnO

MgO
CaO

Na20

K20

P205

Total

70.04 70.98 68.02

0.43 0.44

14.75 14.28

3.03 2.99

0.06 0.06

0.91 0.88

3.04 3.22

3.13 3.17

2.65 2.37

0.11 0.ll

0.50

15.55

3.26

0.08

1.13

3.37

4.01

2.17

0.13

98.15 98.51 98.22

Ba
C｡
m

Ni
Rb

s-
Y

z｡
Z

862 615

8 8

4 4

65.1 61.2

368 359

17 18

58 55

165 163



TableV-23TraceelementconcentrationsandisotopicdataoftheRisegranite.

SampleNo. Rb(ppm) Sr(ppm) 87Rb/86Sr 87Sr/86Sr(2G) Sm(ppm) Nd(ppm)147Sm/144Nd 143Nd/144Nd(20)
TN-44

Biotite

Felsicf.

TN-45

Biotite

Felsicf.

TN-51

Biotite

Felsicf.

65.1 368

403 7.05

22.6 359

61.2 359

405 6.86

17.3 324

84.9 361

452 3.96

15.2 354

0.5121 0.70901(1)

167.5 0.84882(2)

0.1820 0.70867(1)

0.4936 0.70898(1)

173.3 0.85272(2)

0.1543 0.70869(1)

0.6805 0.70901(1)

340.2 1.00474(4)

0.1241 0.70861(1)

3.87 19.3 0.1214

1.96 3.81 0.3101

0.330 1.37 0.1454

4.82 26.4 0.1102

4.36 21.3 0.1241

0.512351(9)

0.512324(12)

0.512314(16)

0.512353(10)

0.512316(ll)
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TableV-24Whole-rockchemicalcompositionsoftheHissorlgranite.

SampleNo. KI-07 KIl03 J1-22 JI-23
SiO2

TiO2

A1203

FeO*

MnO

MgO
CaO

Na20

K20

P205

Total

65.10 65.13

0.59 0.63

16.09 16.13

3.22 3.57

0.07 0.08

1.79 1.97

3.92 3.78

5.03 4.86

2.01 2.45

0.23 0.24

98.05 98.84

65.70 67.04

0.57 0.45

15.84 15.49

3.12 2.50

0.07 0.05

1.80 1.35

3.35 2.90

4.87 4.69

2.45 2.65

0.21 0.16

97.96 97.28
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Fig･Ⅴ-51Rb-Srwhole-rockandmineralisochronsforthebasicmetamorphic
rocks.
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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Ⅰkutagranite

Onesample(KSB-01)wascollectedfromthelkutagranite･Thesample

localitylSShowninFigureV-52.Biotite,hornblendeandfelsicfraction

wereseparatedfromKSB-01.

TheRb-SrandSm-Nddataofthesefractionsandwhole-rocksampleare

glVeninTableV-27.

Mineralsamplesandawhole-rocksampleglVeaRb-Srwhole-rockand

mineralisochronageof60.5±0.2Ma(Fig.Ⅴ-53).

Kiyosakigranite

TheKiyosakigranitemainlyconsistsofmedium grainedhornblende

biotitegranodioriteandquartzdiorite(Koide,1949).Thisgraniteis

exposedintheareanearbyKiyosaki,ShidaraTown,AichiPrefecture.K-

Arbiotiteagesof70-100Ma(BannoandMiller,1965;Ozimaeta1.,1967)

andU-PbzirconageofapproximatelylOOMa(BanksandShimizu,1969)

havebeenreportedaboutthisbody.

Onesample(KNS-01)wascollectedfromthisbody.Thesamplelocality

isshowninFigureV-54.Biotite,hornblendeandfelsicfractionwere

separatedfromKNS-01.

TheRb-SrandSm-Nddataofthesefractionsandwhole-rocksampleare

glVeninTableV-28.

Mineralsamplesandawhole-rocksampleglVeRb-Srwholeィockand

mineralisochronagesof63.5±0.3Ma(Fig.Ⅴ-55).

Gabbro

Homblendeandfelsicfractionwereseparatedfromtwosamples,OHA-

04andOHA-05,collectedfrom theOhatamass.Thesesamplesare

medium grainedhornblendegabbrothatiscomposedofplaglOClase,

hornblende,cummlngtOniteandbiotitewithsmallamountofquartz.

TheRb-SrandSm-Nddataofthesefractionsandwhole-rocksampleare

glVeninTableV-14.
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Fig.V-53Rb-Srwhole-rockandmineralisochronfortheIkutagranite･
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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Fig.V-55Rb-Srwhole-rockandmineralisochronfortheKiyosakigranite･
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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Mineralsamplesandawhole-rocksampledefineRb-Srwhole-rockand

mineralisochronageof83.8±9.6Ma(OHA-04)and78.3±2.3Ma(OHA-

05)(Fig.Ⅴ-56).TheageofOHA-04,whichhaslargee汀Or,discordsK-Ar

hornblendeageofsamesample.However,ageofOHA-05agreeswithK-

Arageintherangeofe汀Or.

Shirotorigranite

TheShirotorlgraniteconsistsofsevenrocktypesfromgranodioriteto

granite(Kutsukakeeta1.,1979).Thisgraniticbodyisexposedinthe

southernpartoftheSanukiregion.Kutsukakeetal.(1979)definedthis

graniteasmassivegranitebeingsimilartotheHiroshimagranites.K-Ar

biotite ages of 83Ma,77Ma(Kawano and Ueda, 1966) and

87.3Ma(Shibata,1979)havebeenreportedaboutthisgranite.Rb-Sr

whole-rockisochronageof93±28Ma(SrI=0.70745±0.00077)was

reportedbyKagamietal.(1988).

Onesample(SR-01)wascollectedfromthisbody.Thesamplelocalityis

showninFigureV-57.Biotite,hornblendeandfelsicfractionwere

separatedfromSR-01.

TheRb-SrandSm-Nddataofthesefractionsandwhole-rocksampleare

glVeninTableV-29.

Mineralsamplesandawhole-rocksampleglVeaRb-Srwhole-rockand

mineralisochronageof85.1±0.04Ma(Fig.Ⅴ-58).Thisageiswithinrange

ofreportedK-Arbiotiteages.

DataofKagamietal.(1988)andSR-01defineanisochronageof

91±29Ma.TheK-ArhomblendeageofSR-01,whichwasobtainedinthis

study,is93.4±0.9Ma(TableV-30).Thus,Ndlofthissampleiscalculated

presumlngthatageoffomationofthisbodytobe95Ma･

D.K･Arhornblendeage
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Fig.V-56Rb-Srwhole-rockandmineralisochronsfortheOhatamass･
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Fig･V-57SamplelocalityoftheShirotorlgranite.
TopographicmaplSp∬tOf1/25,000mapsheet一一Kawahigashi一一ofGeographical
SuⅣeyInstituteofJapan.
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Fig.V-58Rb-Srwhole-rockandmineralisochronfortheShirotorlgranite.
Bio:biotite,F.f.:felsicfraction,W.R.:whole-rock.
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TableV-30K-AragedataofhomblendeintheRyokegranites,amphibolitesandgabbros.

SampleNo. K 36Ar 40Ar/36Ar 40Arrad Age Airfraction

(wt%) (10-loc°/g) (10-8cc/g) (Ma) (% )

TakatoGr.

ML17

M1-22
′一..＼LL

0.2967 5.31±0.13 1732±27 76.23±0.77 64.8±0.7

0.2984

0.2751 4.33±0.12 1908±36 69.99±0.70 64.1±0.7

0.2777

TAN-05 0.4311

0.4324

TAN-27 0.2740

0.2755

KatsumaQd.

ON-27 0.3835

0.3890

0N-29 0.3844

0.3891

0S-11 0.3674

0.3678

NA-03 0.4139

0.4172

MU-08 0.3759

0.3749

KisokomaGr.

SHO-02 0.4151

0.4414

SHO-06 0.4315

0.4417

SHO-08 0.4748

0.4748

0G-07 0.4795

0.4860

0G-08 0.5583

0.5596

0TK-20 0.5586

0.5620

INA-05 0.4674

0.4762

INAl07 0.5055

0.4986

4.79±0.13 2638±51

13.01±0.18 827.8±4.6

6.17±0.12 1937±26

5.60±0.13 2126±34

4.03±0.31 2553±100

5.67±0.13 2263±37

4.98±0.12 2304±41

ll.27±0.17 1323±11

4.27±0.11 2962±57

4.24±0.13 3233±75

4.27±0.12 3343±72

7.71±0.14 2333±28

7.31±0.14 2342±31

4.51±0.13 3093±65

9.06±0.16 1788±19

112.3±1.1 65.8±0.7

69.35±0.70 64.0±0.7

101.3±1.0 66.3±0.8

102.6±1.0 67.1±0.8

96.7±2.4 66.5±1.6

111.6±1.2 67.9±0.8

100.1±1.0 67.4±0.7

115.8±1.2 68.3±2.2

114.2±1.1 66.1±1.0

125.1±1.3 66.6±0.7

130.8±1.3 68.5±0.8

157.6±1.6 71.2±0.7

150.1±1.5 67.7±0.7

126.1±1.3 67.6±0.9

135.5±1.4 68.2±0.8

17.09

15.51

ll.22

35.76

15.28

13.92

ll.60

13.08

12.85

22.38

9.99

9.16

8.85

12.69

12.64

9.57

16.56
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TableV-30(continued).

SampleNo. K 36Ar 40Ar/36Ar 40Arrad Age Airfraction

(wt%) (10-loc°/g) (10-8cc/g) (Ma) (%)

√､､L

Amphibolite

SN-51 0.2992 6.45±0.14 1590±23 83.74±0.87 70.5±0.7

0.3007

0N-34 0.7371 3.95±0.11 5396±119 203.9±2.1 69.8±0.7

0.7390

0N-35 0.2559 6.65±0.14 1423±18 75.05±0.76 74.2±0.8

0.2543

NE-02 0.7100 6.62±0.14 3051±44

0.7194

0G-06 0.3102 6.49±0.14 1452±21

0.2920

902 0.7557 7.28±0.13 3177±40

0.7529

MA-10 0.0770 3.68±0.12 1048±20

0.0783

HijiQd.

ON-33 1.1914 4.83±0.12 7056±137

1.1844

HissoriGr.

KIl03 0.5843 6.06±0.13 2991±46

0.5907

JL22 0.6016 4.29±0.12 4190±88

0.6032

JI-23 0.6203 5.93±0.13 3368±52

0.6208

RiseGr.

TN-45 0.4772 4.46±0.20 3152±88

0.4817

Gabbro

OHA-04.2 0.2177 4.64±0.12 1465±24

183.5±1.8 65.0±0.8

75.21±0.76 63.2±2.0

210.7±2.1 70.6±0.7

27.70±0.28 89.6±1.1

330.9±3.3 70.4±0.7

164.1±1.7 70.6±0.8

168.1±1.7 70.50.7

182.8±1.8 74.3±0.7

127.0±1.4 67.0±0.8

54.34±0.55 63.0±0.7

0.2190

0HA-05.1.5 0.2606 6.24±0.14 1565±23 79.37±0.80 76.7±0.8

0.2614

0HA-05.2 0.2159 6.28±0.13 1309±17 63.75±0.64 74.3±0.6

0.2168

18.61

5.49

20.80

9.70

20.39

9.32

28.26

4.19

9.90

7.06

8.79

9.39

20.20

18.91

22.61
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TableV-30(continued).

SampleNo･ K 36Ar 40Ar/36Ar 40Arrad Age Airfraction

(wt%) (10-loc°/g) (10-8cc/g) (Ma) (%)

IkutaGr.

KSB-01 1.0587 3.83±0.12 7893±189 296.2±3.0 71.0±0.8 3.75

1.0482

KiyosakiGr.

KNS-01 0.5035 4.24±0.12 3512±76 137.2±1.4 68.6±0.8 8.43

0.5085

ShirotoriGr.

SR-01 0.7104 4.25±0.13 6451±150 264.7±2.7 93.4±0.9 4.59

0.7131
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K-Arhornblendeagesweredetermined fortheRyokegranite,

amphiboliteandgabbro.PotassiumwasdeterminedbyatomicabsorptlOn

analysIS･40Arwasanalyzedbytheisotopedilutionmethodwith38Arasa

tracer,uslngthemassspectrometerinISEI,followedmethodsofNagao

etal.(1984)andNagaoandltaya(1988)･K-Aragewascalculatedusing

thephysicalconstant,九e=0.58lx10-10y-1,九β=4.962×10-10y-1,

40K/K=0.0001167(SteigerandJager,1977).

TheresultisshowninTableV-30.
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ⅤⅠ.Discussion
●

A:Genesisorthemlgmatite

Themetamorphicp-TconditionsofthezoneIVaretemperatureof

about650℃ andpressureofabout4･1kb.Thereisnotpossibilitythatthe

anatexisofpelitic-psammiticmetamorphicrockstookplaceinthis

condition(Yuharaeta1.,1992).However,themigmatiticrocksare

exposedhereandhereintheareaeastoftheTenryuRiver･Inparticular,

itiswidelyexposedintheareaneartheHissori(Fig.ⅤⅠ-1).However,the

baseofmlgmatiticrockdoesnotappearbecauseoftheanticline.

Migmatiticrockintrudesmetamorphicrock,andcutitsfoliationnearthe

HissoriBridge(Fig.VL2).Thus,thismigmatiteisthesheet-likebody

intrudedaroundtheboundarybetweenzonesIIandIII.

Migmatiticrockincludesmanyblocksofpelitic-psammiticmetamorphic

rock(Fig.VI13a).Theamountofblockvaries.TheK-feldsparmegacrysts

aredottedinthematrix(Fig.VL3a,b).Further,migmatiticrockincludesa

blockwhereintrafolialfoldisformed.Thissuggeststhatformation

or/andintrusionofmlgmatiticrockwereafterthestageD2.Further,

fromthemajorgeOloglCalstructureofthismlgmatiticbody,itisthOught

thatthisintrudedbeforethestageD4.Matrixofthemlgmatiticrockis

foliatedandcomposedofquarts,plaglOClase,K-feldspar,biotite,

muscovite,Cordieriteandsillimanitewithaccessoryapatiteandzircon.

Sillimaniteisfibrolite,andmostofitisincludedbycordierite(Fig.VL4).

Sometimes,itfbmscrenulationfわld.Thesesuggestthatsuchcordieriteis

derivedfromthemetamorphicrockwhichhasundergonemetamorphism

ofstageM3anddeformationofstageD2･Cordieritesincludingbiotites

whichshow preferredshapeorientation,alsoarederivedfrom the

metamorphicrock.Further,thedispersionofdirectionofpreferred

orientationsuggeststhatcordieritemovedinmeltdurlngmovementOf

themlgmatiticrock.However,prlSmaticandsphericalcordieritethat
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Fig.VL3aPhotographsofthemgmatite.
Lengthofscalebaris10cm.
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Fig･VL3bPhotographsofthemgmatite.
Lengthofscalebaris10cm.
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doesnotincludesuchminerals.PlaglOClaseshowseuhedralandsubhedral

shapewithzonalstructure.Thesemineralsmightcrystallizefrom the

melts.Thus,thesetexturessuggestthatthemlgmatitesformedbymixlng

ofmeltsfomedbyanatexisandthemetamorphicrocks(restite)inthe

scaleofmineralduringmovementandraiseprocessofthem.Themineral

assemblageofmatrixmaydependonitsemplacedepth(cf.Shimuraeta1.,

1992).Gametprobablydisappearedduringanatexis･

The whole-rock sampleswere collected from the mlgmatitic

rocks(Fig.ⅤⅠ-1).Twoofthemareblocksofthemetamorphicrocks.

WholerockchemicalcompositionsofthesesamplesareglVeninTable

VI-1.

SiO2-oxidesdiagramsandSiO2-minorelementdiagramsareglVenin

FiguresVI-5and6.0nthesediagrams,mlgmatiticrocksdonotploton

thetrendoftheolderRyokegranites(KawadaandYamada,1957;Shibata

eta1.,1960;Kanisawa,1961;Yamada,1967;Kanisawa,1975;Takagl,

1984;Kutsukake,1993;andthisstudy),butplotwithintherangeofthe

pelitic-psammiticmetamorphicrocks(TableVI-2)･Inparticular,trendsof

CaOandNa20areremarkable.Rareearthelement(REE)compositionsof

migmatiticrocksalsocomparewiththoseofmetamorphicrocks(Yuhara

eta1.,1992).SrandNdisotoperatiosarehigherandlowerthanonesof

thegraniticrocksexpecttheOtaglrlgranites,respectively･Furthermore,

theseratioscorrectedbylOOMaarewithintherangesofonesofthe

metamorphicrocks(Fig.ⅤⅠ-7).Thesesuggestthatthemigmatiticrocks

werefomedfromthemetamorphicrocks.

Theconditionofformationofmlgmatiticrocksisestimatedfromthe

metamorphicconditionsofmetamorphicrocksthatareexposedat

present.Thepeakmetamorphicp-TconditionsofzoneIV whichis

highestgrade,wereapproximately650oCand4･1kb･Anatexisisgreatly

influencedbyXH20besidestemperatureandpressure･IntheInadistrict,
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