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Abstract

　　　The　Minami－osumi　granite　and　the　granites　from　Amami－oshima　were

analyzed　for　strontium　and　rubidium　by　the　iso七〇pe　dilution　method．　The

ages　calculated　from　the　slopes　on　the　isochron　diagram　are（64±11）m．y．　with

an　initial　strontium　87／86　ratio　of　O．7071±0．0002　for　the　Minami－osumi　granite

and（105±27）m．y．　with　an　initial　strontium　87／86　ratio　of　O．7065±0．0002　for

the　granites　from　Amami－oshima．　An　order　of　the　difFerences『be七ween　the

whole　rock　ages　and　the　K－Ar　ages　on　biotite　is　about　50　m．y．　These　whole

rocks　ages　represent　the　oldest　limit　of　the　time　of　differentiation　of　these

granitic　magmas．　Relatively　high　initial　strontium　ratios　of　these　granites

along　with　other　Iines　of　evidence　are　assumed　to　suggest　the　the　existence　of

older　rocks　in　the　source　region　of　these　granites．

Introduction

　　　In　order　to　know　the　meaning　of　the　difference　between　a　Rb－Sr　whole　rock

age　and　a　K－Ar　biotite　age　of　a　grani七e　and七〇correlate七hese　ages　to　s七rati－

graphical　records　around　the　granite，　we　have　under七aken　a　study　of　young

granite　bodies．

　　　　The　Minami－osumi　grani七e　in　the　south　of　the　Osumi　Peninsula，　soutllern

Kyushu　Island，　is　one　of　the　large就among　the　younger　granites　in　the　Outer

Zone　of　Southwest　Japan．　It　is　well　exposed　wi七h　li七Ue　la七er　disturbance．　The

high　rubidium　strontium　ra七ios　have　already　been　reported　from　this　granite

by　KAwANo　et　al．（1966）．　MILLER　et　al．（1962），and　KAwANo　andτJEDA（1966）

have　reported　K－Ar　ages　on　biotite　from　this　body．　These　ages　vary　in　a　wide

range　from　14　m．y．　to　22　m．y．　which　is　wider　than七hose　of　other　younger

granites　in　the　Outer　Zone　of　Southwest　Japan．

　　　　SHuTo（1963）has　noted　from　the　study　of　the　Nichinan　group　that七hese

radiometric　ages　are　somewhat　younger　than七he　time　of　intrusion　of　tlle

granite．　In　addition，　a　possibility　of　presellce　of　two　bodies　in　the　granite

with　different　ages　of　intrusion　has　been　poin七ed　out　by　MrYAHISA　e七al．（1953），

MoMoI（1958），　and　NozAwA　and　OTA（1967）．　OBA（1960）has　proposed七hree

rock　types　of　the　granite　with　different　rock　facies．　However，110　conclusive

evidence　has　been　found　in　the　granite　to　support　the　presence　of　two　kinds

of　intrusion．　While　the　possibility　should　be　proved　in　some　way　later，　this
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varia七ion　of　ages　does　not　necessarily　obstruct　the　present　study　because　an

error　of　the　whole　rock　age　may　l）e　greater．

　　　　Grani七es　from　Amami－oshima　were　also　selected　for　comparison．　K－Ar

ages　of　these　grani七es　reported　by　SHIBATA　and　NozAwA（1966）are　older　than

those　of七he　Minami－08umi　granite．

　　　　We　wish　to　express　our　thanks七〇Professors　S．　TANEDA　and　T．　MATsuMoTo

who　have　given　us　supPort　to七his　s七udy　and　critically　read　the　manuscript．　We

owe　much　to　Dr．　H．　HATTORI　of　the　Geological　Survey　of　Japan　for　the　preliminary

determination　of　rubidium　and　strontium　concentrations　by　the　X－ray　sPectro－

metry　and　to　Miss　R．　HAMAMoTo　for　her　help　of　operation　of七he　mass　spectro－

meter　during七he　course　of　this　study．　This　s七udy　has　been　financially　sup－

ported　by　a　Gran七一in－Aid　for　Scientific　Research　from　he　Ministry　of　Education．

Geological　Setting

　　　　In　the

geosynclinaI

or　complex，

Outer　Zone　of　Sout｝1west　Japan，　la七e　Mesozoic七〇〇lder　Tertiary

pile　of　clastic　sedimen七ary　rocks，　called　the　Shiman七〇gawa　group

are　exposed　to　七he　south　of　the　Chichibu　orogenic　bel七，　extending
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Fig．1．　Geological　map　of　the　southern　part　of　the　Osumi　Peninsula　and　sample

　　　localities　of　the　Millami－osumi　granite．1：Quatenlary　sediments，2：Shi－

　　　mantogawa　sedimentary　complex，3：Minami－osumi　granite．
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from　the　southern　part　of　central　Japan　through　Shikoku，　Kyushu　to　the　Ryukyu

lslands．　In　these　sedimentary　rocks　several　basaltic　lavas　with　the　pillow　struc－

ture　and　some　acid　volcanic　ashes　are　intercalated，　as　reported　by　SHuTo（1963），

HAsHIMOTO（1962），　etc．　Although　fossils　occur　sparsely，七he　evidence　for　bio－

stratigraphical　correlation　has　recently　been　increased　（e．g．　see　MATsuMoTo　et

al．，1969，　as　well　as　SHUTO，1963）．　The　rocks　of　the　Shimantogawa　complex

were　intensely　folded　and　faulted　at　about　the　middle　of　the　Cenozoic　age　and

some　of　them　were　slightly　metamorphosed（SHUTO，1963；HASHIMOTo，1962；
IMAI　et　al．，1971）．　Intrusions　of　small　stocks　and　dykes　of　granitic　and　volcanic

rocks　took　place　in　folded　sedimentary　rocks　of　the　Shimantogawa　before　the

deposition　of　the　Middle　Miocene　to　Lower　Pliocene　Miyazaki　group．　The　dis－

tribution　of　these　rocks　has　been　shown　by　NozAwA（1968）along　with　K－Ar

mineral　ages　of　the　granitic　rocks．　The　Minamiosumi　granite　is　one　of　these

granite　bodies　exposed　in　the　Osumi　Peninsula，　southern　Kyushu．

　　　　HAsHIMOTo　and　MIYAHIsA（1959）and　HAsHIMoTo（1961）have　studied　the

volcanic　complex　and　sedimentary　formations　ill　southern　Kyushu　and　have

reported　that　the　volcanic　complex　was　formed　immediately　after　the　deposition

of　the　Iorigawa　conglomerate　which　lies　unconformably　on　the　UpPer　Oligocene

to　Lower　Miocene　Kadogawa　formatioll　and　have　concluded　that　the　volcanic

activities　occurred　in　the　Middle　Miocene　age．　MIYAHISA　et　al．　（1953）　has

correlated　the　Minami－osumi　granite　to　other　granitic　rocks　of　southern　I（yushu

by　comparing　the　colour　of　assembled　zircon　from　these　igneous　rocks．

　　　　Radiometric　age　determination　was　done　by　MILLER　et　al．（1962），　KAwANo

TN65021404
TN65021402
τN65020401

Koniya　Granite

TN65021310A－C

　　Yamma　Granite

Fig．2．　Geological　outline　map　of　Amami－oshima　with　sample　localities　of

　　　the　granites．
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and　UEDA（1966），　SHIBATA　and　NozAwA（1968a－f），　and　HAYAsE　and　IsHIzAKA

（1968）for　the　young　granites　in　this　region．　The　ages　ranging　from　ll　m．y．

to　35　m．y．　are　well　in　agreement　with　the　conclusion　of　HAsHIMoTo　et　al．（1959）

and　MIYAHISA　（1958）．

　　　　Older　ages　of　49－56m．y．　determined　on　the　granites　from　the　Ryukyu

Islands　were　reported　by　SHIBATA　and　NozAwA（1966）．　NozAwA（1968）has

summarized　radiometric　ages　on　minerals　of　granitic　rocks　in　the　Outer　Zone

of　Southwest　Japan　and　its　extension　and　found　three　peaks　of　14　m．y．，21　m．y．

and　55　m．y．

　　　　Before　this，　KoNIsHI（1965）has　attempted　geotectonic　zoning　on　the　Ryukyu

Islands　and　has　reported　the　geohistorical　similarity　between　the　Pre－miocene

basement　complex　of　the　Ryukyu　Islands　and　the　Outer　Zone　of　Southwest　Japan．

He　has　also　suggested　that　the　granites　in　Amami－oshima　may　be　mostly　of

Miocene　age　but　that　some　older　granites　could　possibly　exist　in　this　island．

Sample　Collection　and　Experimental　Procedure．

　　　　Rock　specimens　of　the　Minami－osumi　granite　alld　the　granites　from　Amami－

oshima　were　collected　by　NozAwA　and　OTA，　and　NozAwA　and　SHIBATA　respective－

ly．　Detailed　descriptions　of　the　samples　of　the　Minami－osumi　granite　were　given

by　NozAwA　and　OTA（1967）with　a　precise　geological　map　of　the　Uchinoura

district．　K－Ar　ages　on　biotite　of　the　samples　from　Amami－oshima，　which　were

used　in　this　experiment，　have　already　been　reported　by　SHIBATA　and　NozAwA

（1966）．
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　　　　In　the　present　study　samples　were　in　most　cases　prepared　from　1－2kg　of

rocks，　and　their　rubidium　and　strontium　concentrations　were　preliminarily　deter－

mined　with　the　X－ray　Huorescence　method．　Then　the　samples　were　analyzed　for

strontium　isotope　composition，　rubidium　and　strontium　collcentrations　at　I（yushu

University　with　a　20　cm　radius　mass　spectrometer　using　analytical　techniΨes

described　elsewhere（YAMAGuCHI　et　al．，1969；YANAGI　et　al．，1970）．　Ages　were

calculated　using　a　decay　constan　of　1．39×10－11　year－1．

Strontium　Isotope　Ratio　Measurement

　　　　Since　the　ages　of　the　granites　are　young，　and　the　variation　of　rubidium

strontium　ratios　in　these　granites　is　small，　high　precision　of　measurement　of

strontium　87／86　ratios　is　needed　for　the　whole　rock　age　measurement．

　　　　About　8μg　of　unspiked　strontium　nitrate　in　solution　were　loaded　carefully

not　to　spread　over　the　center　of　an　ionization　mament　of　tantalium．　Then　the

filament　was　heated　at　red　glow　for　10　to　20　seconds．　The　single　surface　ioniza－

tion　technique　was　employed　to　simplify　the　variation　of　strontium　ratios　with

time　by　the　discrimination　in　the　mass　specrometer．　The　mament　current　was

gradually　increased　and　then　potassium　and　rubidium　in　the　sample　loaded　on

it　were　eliminated．　The　filament　current　was　kept　constant　for　4　to　5　hours　when

the　strontium　peaks　were　detected　on　a　recorder．　The　strontium　ion　current　was

gradually　increased　and　reached　to　1×10｝11　A．　Strontium　ratios　were　measu．red

at　the　strontium　88　ion　currellt　below　3　V（3×10－11　A）to　avoid　vol七age　dependellt

variation　of　a　imput　resistance　of　a　solid　state　D．C．　ampli6er．　No　correction　of
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　　　is　O．70923±0．00026．
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the　change　of　the　resistance　for　strontium　ratios　was　made．　It　has　been　found

that　strontium　isotope　ratios　determined　by　a　single　mament　technique　vary

with　time　elapsed（YAMAGucHI　et　aL，1969）．　Therefore　about　300　to　500　peak

set80f　strontium　86　and　88　and　of　strontium　87　and　86　were　taken　at　constant

temperature　of　the　61ament　and　the　change　of　the　ratios　with　time　elapsed　from

the　beginning　of　mea8urement　was　determined．　Two　representative　diagram8

are　shown　in　Figs．3and　4．　Each　point　in　these　diagrams　represents　a　mean

value　of　about　25　isotope　ratios　and　a　mean　time　passed　from　the　beginning　of

measurement．　It　is　foulld　from　these　diagrams　that　the　strontium　isotope　ra七ios

change　almost　linearly　with　time　in　a　small　range　of　variation　of　the　strontium

ratios．　Normalization　of　strontium　87／86　ratio　to　strontium　86／88　ratio　of

O．1194was　made　by　interpolating　or　extrapolating　these　time　dependent　discrimi－

nation　lines．　Discrimination　factors　were　examined　by　plotting　these　isotope

ratios　of　Figs．3and　40n　a　diagram　of　logalism　of　the　isotope　ratios　following

OzARD　and　RussE肌（1970）．　Slopes　of　the　discrimination　lines　were　about　O．48，

slightly　lower　than　the　theoretical　value　of　O．5．

　　　　An　error（2　standard　deviations）of　a　normalized　strontium　87／86　ratio　is
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Fig．5．　Rb－Sr　whole　rock　isochron　diagram　for　the　Minami－osumi　granite．

　　　The　slope　gives　an　age　of（64±11）m．y．　with　an　initial　strontium　87／86

　　　ratio　of　O．7071±0、0002．
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Table　1．　Rb－Sr　analytical　data

Sample　No． Rock 　Rb87　Rl）　　Sr86　　Sr　　Rb87／Sr86
μmo1／9　PPm　μmol／9　PPm

Sr87／Sr86

The　Millami－osumi　granite

TN　62030801

TN　62022308

Granodiorite

Adamellite

TN　62022308B　Porphyritic

TN　64030405

TN　62030711A

granite

Granodiorite

Granodiorite

0．509　156．2　0．2078　184．6

0．546　　167．5　　0．2076　　185．0

0．599　　183．9　　0．1074 95．5

0．619　　189．9　　0．1509　　134．2

0．584　　179．3　　0．1819　　161．7

2．450

2．629

5．580

4．099

3．211

0．70923±0．00038

0．70947±0．00038

0．71207±0．00038

0．71087±0．00042

0．71217±0．00038

Granites　from　Amami－oshima

TN　65021310A

TN　65021310B

TN　65021310C

TN　65021402

TN　65020401

TN　65021404

Tonalite

Tonalite

Quartz　diorite

Granodiorite

Granodiorite

Tonalite

0．446

0．422

0．468

0．375

0．406

0．339

136．9

129．3

143．5

115．0

124．7

104．1

0．1655

0．1404

0．1368

0．1517

0．1578

0．1634

147．1

124．8

121．2

134．8

140．1

145．2

2．695

3．002

3．417

2．471

2．575

2．077

0．71034±0．00038

0．71087±0．00044

0．71147土0．00038

0．71124±0．00038

0．71008±0．00053

0．70956土0．00038

0．00038．　Errors　below　O．00038　were　magni6ed　to　this　level　and　errors　over

O．00038were　shown　in　Table　l　and　used　for　calculation　of　an　error　of　an　age．

Experimenta1　Results

　　　　Concentrations　of　rubidium　and　strontium　and　strontium　isotope　ratios　are

shown　in　Table　1．　Strontium　87／86　ratios，　and　rubidium　strontium　ratios　of　the

Minami－osumi　granite　and　the　granites　from　Amami－oshima　are　plotted　on

isochron　diagrams　of　Figs．5and　6　respectively．

　　　　Data　of　the　Minami－osumi　granite　are　well　fitted　to　a　least　squares　line

calculated　after　the　method　of　BROOKs　et　al．（1968），　except　for　a　case　of　TN

62030711A　which　includes　biotite　schist　fragments　in　the　sample　and　has　signi丘一

cantly　high　strontium　87／86　ratio　which　is　plotted　over　the　isochron．　The　iso－

chroll　gives　an　age　of（6．4±1．1）×107　years　with　an　initial　strontium　87／86　ratio

of　O．7071±0．0002．　The　variation　of　rubidium　strontium　ratios　of　the　granites

from　Amami－oshima　is　restricted　and　therefore，　an　age　calculated　has　lower

precision　than　that　of　the］Minami－osumi　grallite．　The　data　of　the　granites　from

Amami－oshima　are　also　well　fitted　to　an　i80chron，　except　for　a　case　of　TN

65021402．　This　sample　has　signi丘cantly　high　8trontium　87／86　ratio　which　is

plotted　over　the　isochron　which　is　calculated　for　other　five　points　of　data．　How－

ever　the　sample　has　no　preexisting　rock　fragment　and　is　collected　from　nearly

the　center　of　the　granite　body．　Therefore　one　cannot　find　any　reason　responsible

for　a　high　strontium　87／86　ratio　but　for　its　heterogeneous　appearance．　This

isochron　gives　an　age　of（1．05±0．27）×108　years　with　an　initial　strontium　87／86

ratio　of　O．7065±0．0002．

Discussion

　　　　The　Minami－osumi　granite　is　intruded　into　a　sedimentary　formation　at　the

southerll　end　of　the　Osumi　Peninsula，　which　has　been　studied　biostratigraphically
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Fig．6．　Rb－Sr　whole　rock　isochron　diagram　for　the　granites　from　Amami－

　　　osllima，　Ryukyu　Islands．　The　slope　gives　an　age　of（105±27）m．　y．　with　an

　　　initial　strontium　87／86　ratio　of　O．7065±0．0002．

by　KuWANo　（1960），　with　a　conclusion　of　geological　age　younger　than　Lower

Paleocene　and　older　than　Upper　Eocene．　This　age　is　the　lower　limit　of　this

granite　intrusion．　Stratigraphical　evidence　for　the　upper　limit　of　the　intrusion

is　not　available　around　the　granite．

　　　　The　source　of　the　granite　fragments　reported　by　SHuTo（1963）from　the

Lower　Oligocene　to　Lower　Miocene　Nichinan　group，　occurring　about　50　km　apart

to　the　northeast　from　this　granite，　could　possibly　be　in　the　Minami．osumi　granite．

The　Nichinan　group　was　folded　and　faulted　before　the　deposition　of　the　Middle

Miocene　to　Lower　Pliocene　Miyazaki　group．

　　　　The　Osuzu　volcanic　complex　formed　immediately　after　the　deposition　of　the

Iorigawa　conglomera七e　which　lies　uncomformably　on　the　Kadogawa　formation

of　Upper　Oligocene　to　Lower　Miocene　are　covered　by　the　Miyazaki　group．　This

volcanic　activities　were　followed　by　intrusions　of　granite　dykes　to　the　west　of

this　volcanic　complex・These　granite　dykes　and　the　Osuzu　volcanic　complex　have

been　correlated　to　the　Minami－osumi　granite　and　also　to　other　granites　in　the

Outer　Zone　of　Southwest　Japan．　This　result　of　correlation　of　granites　has　been

proved　to　be　correct　with　K－Ar　radiometric　dating　on　micas　from　the　granites．

It　is　also　found，　however，　that　the　ages　of　the　Minami－osumi　granite　range　from
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14m．y．　to　22　m．y．　and　are　signi6cantly　older　than　those　of　other　granites　of　the

Outer　Zone　of　Southwest　Japan．

　　　　If　the　granite　fragments　in　the　Nichinan　group　are　assumed　to　be　of　the

Minami－osumi　granite，　the　age　of　intrusion　of　this　granite　would　be　in　or　before

the　Oligocene　time．　But　slome　disagreemellt　would　exist　between　this　assumption

and　the　result　of　radiometic　dating，　oldest　of　which　is　22　m．y．　This　disagreement

should　be　explained　in　some　way．　The　most　intuitive　explanatioll　is　that　the

granite　was　not　cooled　enough　to　retain　radiometric　argon　in　biotite　while　it　was

eroded　at　the　surface　of　its　top　and　deposited　in　the　Nichinan　group，　or　K－Ar

ages　were　rejuvenated　by　later　geological　events．

　　　　The　whole　rock　age　can　easily　explain　the　occurrence　of　the　granite　fragment

in　the　Nichinan　group　if　the　age　is　assumed　to　be　the　time　of　intrusion．　Since

the　whole　rock　isochron　age　of（64±11）m．y．　and　the　age（younger　than　Lower

Paleocene　and　older　than　Upper　Eocene）of　deposition　of　the　sedimelltary　forma－

uon　which　is　intruded　by　this　granite　are　close　to　each　other　the　whole　rock　age

could　be　consideredじo　be　the　time　of　intru、sion．

　　　　　One　of　tectonlc　leatures　o工the　granlte　ls　the　presence　of　the　mylonite　zone

in　the　granite　reported　by　NozAwA　and　OTA（196η．　They　a⊥so　reported　that　at

τhe　soumern　parじof　the　mylonite　zone，　aplltic　rocks　are　abundam，　of　which　some

are　my10nltlze（l　and　Omer　are　not，　anαCOIICIUdeq　that　me　my10mUzatiOn　OCCUrred

aτme　later　sじage　oエsollm負cation　ofΣhe　graniτe．　‘⊥’血erefore　the　time　of　the

mtrus⊥on　ls　not⊥argely　aparじ工rom　the　ume　ofじhe工ormatlon砿the　my▲on1τe

zone．．but　no　ev1αence　ls　avallableじo　support　that　the　mylollite　zone　was　formeq

aじLhe　tlme　oHolding　and　faulting　of　the　Nichinan　group．　K－Ar　ages　near　the

mylonite　zone，　however，　could　have　been　rejuvenated　to　some　degree　by　the

formation　of　the　mylonite　zone．

　　　　　Should　the　presence　of　two　kinds　of　intrusion　in　the　granite（MIYAHIsA　et　al．，

1953；MoMoI，1958；NozAwA　et　a1．，1967）be　admitted　and　the　boundary　of　the

two　be　assumed　at　the　mylonlte　zone，　the　younger　intrusion　of　a　granite　would

have　occurred　in　some　time　around　14　m．y．　and　the　other　would　have　been　re－

　juvenated　by　the　younger．　Therefore　the　intrusion　of　older　granite　would　have

　occurred　in　some　time　before　22　m．y．

　　　　　Four　small　stocks　of　granite　are　exposed　in　Amami－oshima．　Three　of　them

　are　called　Kasari，　Yamma　and　Koniya　granite　reslpectively．　SHIBATA　and　NozAwA

　　（1966）have　shown　that　these　three　granite　stocks　are　the　contemporaneous

　intrusions　by　tne　K－Ar　age　measurement．　The　ages　are　49　m．y．　for　the　Kasari，

　　55m．y．　for　the　Yamma　and　56，54　m．y．　for　the　Koniya．　Samples　for　the　whole

　rocks　age　measurement　of　the　present　study　were　collected　from　the　Yamma　and

　　the　Koniya　granite　stocks　（Fig．2）．

　　　　　　Only　one　Anmonite　fossil，　which　illdicates　Upper　Cretaceous　age（probably

　　Turonian），　was　found　from　the　eastern　part　of　this　islalld（MATSuMOTO　et　al．，

　　1966），where　the　Ogachi　formatiol1（HATAE　et　al．，1955）is　exposed．　This　forma－

　　tion　is　intruded　by　the　Yamma　granite　stock．　Here　again　the　whole　rock　age

　　exceeds　the　age　of　the　sedimentary　formation　which　is　intruded　by　the　granite．

　　　　　　The　whole　rock　age，　along　with　K－Ar　ages，　of　the　granites　from　Amami一
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oshima　is　distinctly　older　than　that　of　the　Minami－osumi　granite．　There　arises

aquestion　whether　or　not　Amami－oshima　is　situated　on　the　direct　extension　of

the　plutonism　of　the　Outer　Zone　of　Southwest　Japan．

　　　　The　whole　rock　age　of　the　Minami－osumi　granite　is　meaningfully　different

from　those　determined　on　biotite　with　the　K－Ar　method．　The　discrepancy　between

the　Rb－Sr　whole　rock　age　and　the　K－Ar　biotite　age8　was　found　in　each　case　of

the　Minami－osumi　grantie　and　the　granites　from　Amami－oshima．　The　order　of

the　difference　between　them　is　almost　the　same．　A　similar　order　of　the　difference

wa8　found　in　granites　from　the　Pennine　Nappes，　Southern　Switzerland（J五GER

et　al．，1967）and　igneous　rock8　in　the　Roskrunge　Mountains，　Arizona　（GoRAI，

1970）．　Recently　one　of　us（T．Y．）has　studied　on　a　Cretaceous　granite　in　north

Kyushu　and　found　the　same　difference　between　a　Rb－Sr　whole　rock　age　and　Rb－Sr

biotite　ages．　Therefore　the　di仕erence　of　about　50　m．y．　between　the　whole　rock

age　and℃血e　ageαeLermmeq　on　bloute　8eems　to　be　worthwmle　to　be　noteu．

　　　　Wltn　respect℃o　whole　rock　age　daじmg　there　are　80me　problem8　to　be　801ved

before　a　conclu8ion　is　Urawn　thaじthe　age　represent8　a　time　of　differentiation　of

agranitic　magma．　As　8tated　by　NAYLER　et　a1．（ユ970），　the五t　of　the　data　to　a

sじralgnt　hne　ls　Ileces8ary　but　皿ot　8utncient　evidence　工or　concluding　that　the

samples　are　of　the　same　age　an（1　haα1denticahnitia18じronじiumδ’イ／86　ratlos．

m80me　casesじhe　di江’erenuatlon　may　have　proceeded　80　grauua1▲y　asじo　asslmllace

preexistmg　rocks　around　the　granluc　magma　without　complete　mlxmg．　Therefore

an　arrangement　of　data　we11五tting　to　a　8traight　line　doe8　not　alway8　meall　that

the　gral1⊥UC　n▲agma　WaδSO　nOmOgeneOUδ工Or昌しr皿UUm　ISOしOPe　COmpOSIUOII　aδ「

not　to　glve　nseしo　ally　prlmary　lsocnron．　⊥n　partlcular，　contnbution　o工tne

prlmary」80c山’ωmayρe　very昌1gnlncan’‘じo　tneロme　o工輻血e　dm’eren口ation　when

ayOUng　gran1’じ1C　magma　aSSlmllated　mUCn　Older　preexi8ting　granit1C　rOCkS．

　　　　B肌Land　PowELL（1969）reporτed　hign　pos1じive　correlauon　betweell　stron－

tium　87／86　ratios　and　rubidium　strolltium　ratios　of　pota8sium－rich　lavas　of

Pliocene　and　younger　ages　from　Birunga　and　Toro－Ankole　regions，　East　and

UentraU五qua℃orlal　A工rlca．’⊥’ne　apParenじage　oゴ1UOU　m．y．　ca▲cu⊥ated工rom　me

810pe　O工山e⊥1ne　cOrreSpOnqSしo石ne　age　OエUle　paren蔦a▲80UrCe　material．

　　　　Agranlte　booy　of　probably　comemporaneou8　mtrusion　with　the　Minami－

os　umi　granite　hasかeen　repor℃eα工rom　t血e　Oklno8hima　islet，80uthwestemδ加一

koku．　δuwA（1967）studied　on　the　granite　and　concluded　that　this　rock　would

have　been　produced　by　remelting　of　granulitic　or　charnokitic　basement　under　the

geosynclinal　sedimentary　rocks．　OBA（1962）has　di8cussed　on　colltamination

ef〔ects　of　pelitic　and　basic　xenoliths　to　the　Minami－osumi　granite，1eading　a

conclusion　that　the　contamination　with　these　xenoliths　is　re8ponsible　for　the

heterogeneous　apPearance　of　the　granite．　OBA　（1966）　has　also　reported　the

chemical　analyses　of　the　granites　of　the　Outer　Zone　of　Southwe8t　Japan　and

concluded　that　the　chemical　nature　of　the　grallites　would　have　resulted　from　the

remelting　and　assimilation　of　the　geosynclinal　sedimentary　rocks　and　also　older

rocks　beneath　them．

　　　　Amuch　older　age　of　426　m．y．　on　biotite　gneiss　and　garnet　amphibolite　has

been　reported　by　HAYAsE　and　NoHDA（1969）．　These　rocks　are　squeezed　out　i11
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the　tectonic　zone　of　the　Chichibu　terrain　and　associated　with　Silurian　sedi－

Inentary　formations，　as　has　been　repor七ed　by　MATsuMoTo　and　I（ANMERA（1949），

HAMADA（1959）and　NoDA（1961）．
　　　　Whether　these　older　rocks　had　exis七ed　or　not　in　the　paren七al　source　region

before　the　formation　of　the　Minami－osumi　granite　is　in　conjec七ure，　however，　the

presence　of　xenoliths　of　schistose　rock　in　the　granite（NozAWA　and　OTA，1967），

asample　of　which　is　plotted　at　a　point　over　t｝1e　isochron，　is　the　evidence　for七he

existence　of　older　rocks　in　the　source　region．　Furthermore，七he　ini七ial　strontium

87／86ratio　of七he　granite　is　defini七ely　higher　than　the　average　ratio　of　Ocean

Ridge　tholeiitic　basalts（HEDGE　et　al．，1970；GAsT，1967；TATsuMoTo　et　al．，1965；

FERRARA　et　al．，1969）and／or七he　average　ra七io　of　island　basal七s　from　the　Paci6c

Ocean（PowE肌et　aL，1966；HEDGE，1966；STuEBER　et　al．，1966）．　Therefore　it

follows　that　the　granite　should　have　originated　in‘the　preexisting　acid　material・

Then　a　primary　isochron　may　have　existed，　as　the　variation　of　rubidium　stron－

tium　ratios　was　produced　in　the　grani七e．　Since　no　information　is　available　for

the　e銑imation　of七he　order　of　an　age　given　by　the　primary　isochron，　the　whole

rock　isochron　age　seems　to　represent七he　possible　oldest　time　limit　of七he　difFer－

eptiation　of　the　granitic　magma．　The　whole　rock　age　of七he　granites　from

Amami－oshima　also　seems七〇be　the　oldest　Iimi七．

　　　　From　the　above　reasoning　we　tenta七ively　conclude　that七he　Minami－osumi

granite　was　intruded　some　time　in　Oligocene　or　Eocene，　that　some　part　of　it　was

eroded　and　then　deposi七ed　in七he　Nichinan　group，　and　that　some　I（－Ar　ages　on

biotites　from　the　granite　may　represen七rejuvena七ion　of　the　granite，　when　the

mylonite　was　formed．　The　whole　rock　age　of　the　Minami－osumi　granite　and

that　of　the　granites　in　Amami－oshima　may　represent　the　oldest七ime　Iimit　of

differentiation　of　these　granitic　magma．　Relatively　high　initial　ratios　of七hese

granite，　along　witll　other　lines　of　evidence，　are　assumed　to　sugges七七ha七con－

siderably　older　rocks　existed　in　some　deeper　parts　in　which　the　granitic　material

may　have　been　originated．
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