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Magnesian andesites from Whitelsland，New ZeaJand：

MineraJoglCalevidence for mlXJng Of high－magneSian

basalt and dacite magmas

KeiichiSHIRAKIl，ToshikazuSAITOl，NaoshiKURODA2，

HayaomiURANO3，TsutomuSUGIURA3andJ．W．CoLE4

Abstract Andesiteblocks erupted from WhiteIsland voIcanoin1977　are chemically
Similar to the clinopyroxene－rich magnesian andesites from the Setouchi voIcanic beltin

SOuthwestJapan・However，there are differencesinmineralogy with Mg＃　decreasing

fromolivine to clinopyroxene and orthopyroxene with a marked compositionalgap．The
WhiteIsland magnesian andesite contains olivine phenocrysts normally zoned from Fo92

to Fo88，SuggeStlng that theyhave crystallized from a highmagnesian magma．In con－
trast，theclino－andorthopyroxenesareratherlowinMg＃，Witha highest value of83．9，

andmanyarereverselyzoned・TheclinopyroxenecoreswithMg＃rangingfrom79to75

indicatetheir derivationfroma．magmaslgnificantlyhigherinFeO／MgOthanthehost
rock・TheWhiteIsland magneslan andesites are considered to have formed bymiⅩlng Of

ahigh，MgbasaltmagmaandadacitemagmawithrelativelyhighFeO／MgO．

Key words：magneSian andesite，magma　miⅩlng，WhiteIsland，Setouchi voIcanic belt，

sanukite

lNTRODUCTl0N

Magnesian andesites，defined here as andesites

With＞53％SiO2and higher MgO than average

Valuesofbasalt（6－8％），OCCurmainlyin．twoge？－
logicalenvironments（Shiraki1989）．OnelSaSSOC1－

ated with　subduction zone voIcanism，and the

Other accompanies early Precambrian komatiitic

VOIcanics；thelatter has also been termed siliceous

high－magneS享an basalt（SHMB；Sun et al・1989）・
The magneslan andesitesin subduction zones are

bestinterpreted as having formed by wet partial

meltingofperidotite（e．g．，Shiraki＆Kuroda1977；

Cameron et al．1979；Crawford et al．1989），
Whereas theSHMBs areconsidered to be products

Of contamination or　miⅩlng Of high－temperature

komatiitic magmas with siliceous crustal rocks or

magmas（e．g．，Arndt＆Jenner1986；Barley1986；
Sparks1986）．

Twotypesofmagnesianandesites（MA）areas－

SPCiatedwithsubduction zones：（i）those occur－
nnglnintraoceanicisland arcs ofthe western Pa－

Cific，and some ophiolites associated with　mid－
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OCean ridge basalts andisland－arC tholeiites．

These are typically boninitic MA；（ii）calc－alkali；

SuitesofactivecontinentalmarglnS，Ofwhichanex－

ampleis themiddle Miocene SetouchivoIcanic belt

Of southwestJapan．These range from basalt to

rhyolitein composition，andinclude a　glassy
bronzite andesite which was termed‘sanukite’by

Weinschenk（1891）．Althoughthis term has been
abandoned by Le Maitre（1989），itis a useful
term to describe the MAs associated with this envi－

ronment and are referred toin this paper as

sanukitic MA．

The sanukitic MAs of the Setouchi voIcanic belt

arecharacterized by highMg（Mg＃＞85）and Cr

（Cr203＞0．5％）orthopyroxenesandhighconcentra－
tions of Rb，K and Ba relative to Sr and HFS ele－

ments．Rb，KandBawereprobablyaddedbyhy－
drous fluids from the subducted slab（Tatsumiet

al・1986；Shirakietal・1991）・TheseMAsappe竺r
to be parentalto the more silicic SetouchivoIcanlC

rocks by fractional crystallization（Sato1977；

Tatsumi＆Ishizaka1982；Shiraki1993）．

TheTaupo VoIcanic Zoneis the southward
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extension of theintraoceanic Tonga－Kermadec arc
into the continental environment of New Zealand

andhas magnesianandesites，Which chemically are

very simi1ar to the Setouchisan止itic MAs（Clark
1960；Cole＆Teoh1975；Cole1978）．Inmineral

COmpOSition，however，the Taupo MAs are differ－
ent from the SetouchiMAs；in most Taupo MAs

Clinopyroxene exceeds orthopyroxene abundances

and Mg－Value（Mg＃＝100Mg／（Mg＋Fe））of the

Clinopyroxene is higher than that of the
orthopyroxene（Froude＆Cole1985；Graham＆
Hackett1987；Patterson＆Graham1988）．White

Island voIcano，at the northeastern end of　the

Taupo VoIcanic Zone，eruPted andesite blocks dur－

lng Phreatomagmatic activityin March1977
（Clark et al．1979）．Except for accumulative

rocks，these andesites are the most magnesian so

faranalysedintheTaupoVolcanic Zone（Clark＆

Cole1986）．We carried out an electron probe
study on a sample（P41600）from the andesite

blocks to compareit with the Setouchi MAs

（Shirakietal・1989b）andshowherethat中neral
COmPOSitionsoftheWhiteIslandMAarequte dif－
ferent from the Setouchi MAs．

PETROGRAPHY

Petrography ofthe analysed sampleisgivenin
Clark＆Cole（1986），Cole＆Graham（1989）and

Graham　＆　Cole（1991）．　Porphyritic mafic

andesite（P41600）consistsofphenocrystsofplagi0－
clase（9．6　modal　％），Olivine（6．2％），Clino－

pyroxene（5．8％），Orthopyroxene（5．5％）and Fe
oxide（0．1％）in a fresh blackglass fullof small

miCrolites of feldspar and pyroxene∴　PlaglOClase

forms subhedralcrystals up to2mminlengthal－

thoughsome are fragmented．01ivine usually oc－
CurS aS Small subhedral to euhedral phenocrysts

（＜0．5mm），but occasionally forms crystals ofl

mm1ength．　The phenocrysts are unstrained，
euhedral and skeletalin forms with　no obvious

disequilibrium　teXtureS．　Clino－　and orthopyro一

ⅩeneS reaCh a maximum size of1．5　mm　and are

usually subhedral．Most of the opaque　micro－
phenocrysts（＜0．05mm）are magnetite but rare
Smalloctal1edraofchromiteuptoO．02mmarePre－
Sentin the glass orenclosedin the olivines．

MJNERAL COMPOSITl0NS

Mineral comp0台itions of the WhiteIsland MA

are shownin Tablesl to3．01ivineis highly
magnesian，themaximum Fo92．1，andis normally

zoned．　Thereis no marked differencein Fo

among the euhedral，Subhedral and skeletal crys－

tals．In contrast，PyrOXeneS areless magnesian，

the highest Mg＃being83．9in the clinopyroxenes

and　81．6in the orthopyroxenes，and many are

reversely zoned with more magnesian rims．

Clinopyroxenes range from Wo39En48Fs13　to
Wo38En46Fs15　in the cores and from

Wo39En51FslO to Wo39En48Fs12in the rims．

Orthopyroxenes range from Wo4En73Fs22　to
Wo4En71Fs25in the cores and from Wo4En78Fs18

to Wo4En68Fs29in the rims．PlaglOClases are
ZOned with a compositionalrange of An74－65and，

likethe pyroxenes，many Show slightly reversed
ZOnation．Chromites are Cr－rich，aS arethoseir】
SOme basalts and magnesian andesites fromisland

arcs and continentalmargins（e．g．，Shiraki et al．
1977；Suzuki＆Shiraki1980；Dick＆Bullen1984；
Arai1992）．

DISCUSS10N

M如orandminor element analyses ofthe White
Island MA，Setouchi MAs and related rocks are

glVenin Table4．Magnesian andesites from the
Setouchi voIcanic belt can be dividedinto two

groups on the basis of their dominant phenocryst

PyrOXeneSPeCies（Tatsumi1982）・One（cpx－MA）
lS Characterized by clinopyroxene crystallizing

Priorto orthopyroxene，and the other（opx－MA）
lS Characterized by containing bronzite with Mg＃

higher than that of augite．The bronzite－auglte－

01ivine andesite from HeigunIsland（No．2in
Table4）belongs to the cpx－MA，having augite

with Mg＃up to88．0and bronzite withMg＃　up
to83．4（Shiraki＆SoQjima1989）．The（augite）－
01ivine－bronzite andesite from Dake－San（No．3in

Table4）representsatypicalopx－MAthatcrysta1－

1izes orthopyroxene followlng Olivine，although01i－
vineis completely altered，With enstatite reaching

Mg＃　91．2，Similar to mantle orthopyroxene

（Shirakietal・1989a）・TheDake－S竺nOPX－MAhas
low CaO and highSiO2reflectlngltS highmodal

Orthopyroxene．Both the cpx－MA and the opx－
MAappeartobeprlmarymagmaS thatwereinde－

pendently generated from　the peridotitic mantle
（Tatsumi1982）．The WhiteIsland MAis broadly

SimilartotheHeigunCPX－MAinchemiCalcomposi－
tion，andmaybeclassified to the cpx－MA．

Histograms of Mg＃in the maficminerals and
Anin theplaglOClases of theWhiteIslandMA are

Shownin Figs．1and2，reSPeetively，and com－

pared with thoseinthe Setouchi MAs．The core
compositions of olivinein the WhiteIsland MA

show highMg＃ranging from92to88，Whichis
unuSualin andesiticlavas，While those of　the

pyroxenes have ratherlow Mg＃　ranging from79
to73．Inparticular，the augitecores of theWhite
Island MA are significantlylowerin Mg＃　than

thoseoftheHeigunCPX－MA，althoughtheWhiteIs－
landMAhashigherCaOthandoestheHeiguncpx－
MA．Thereis a compositional gapin Mg＃　be－
tween theolivineand the pyroxene coresin　the
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Tablel Olivine analyses．
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1－C l－R　　　2－C　　2－R　　　　3　　　　4－C

S用2　　40・56　39・47

A1203　　0・03　0・02

FeO　　　　7．74　　9．35

MnO O．10　　0．15

MgO　　　50．56　49．17

CaO O．19　　0．19

Cr203　　0・10　0・05

NjO O．36　　0．27

Tota1　　99．64　98．67

40．67　39．69

0．05　　0．03

7．78　10．25

0．21　0．20

50．71　48．50

0．21　0．17

0．25　　0．03

0．29　　0．17

100．17　99．04

40．65　　39．96

0．03　　　0．05

8．15　　8．72

0．21　　0．13

49．93　　49．44

0．18　　0．19

0．06　　0．06

0．32　　0．33

99．53　　98．88

Fo　　　　　92．10　90．34　　92．08　89．41　91．61　91．02

4－R　　　5－C　　5－R　　　6－C　　　6－R　　　7－C　　　7－R

39．65　　39．89　39．87

0．03　　0．06　　0．06

10．16　　9．23　　9．92

0．16　　　0．13　　0．12

48．64　　48．54　48．46

0．20　　0．19　　0．19

0．11　　0．08　　0．11

0．18　　0．25　　0．17

99．13　　98．37　98．90

89．52　　90．37　89．71

40．02　40．15

0．02　　0．03

10．99　11．29

0．23　　0．16

47．97　48．60

0．18　　0．21

0．00　　0．05

0．21　0．15

99．62100．64

88．61　88．47

40．05　38．84

0．03　　0．05

11．3115．79

0．22　　0．23

47．72　42．89

0．19　　0．25

0．02　　0．07

0．21　0．16

99．75　98．28

88．24　82．86

Abbreviations C：COre．　　R：rim．

Large euhedral phenocryst（1）；2，Subhedral microphenqcry声t（0．15）；3，Skeletal microph甲9PrySt（0・07）；4，
5，Euhedral phenocr吏st（0．3）；6，Skeletal phenocryst（0．3）；7，Skeletal
in parentheses represent approximate sizein mm．慧聖霊浩。霊閤告漂es

Table2　Pyroxene analyses

トC l－R　　　2－C　　2－R　　　3－C　　3－R　　　4－C　　4－R　　　5－C　　5－R　　　6－C、6－R　　　7－C　　7－R　　　8－C　　8－R

SjO2　52・47　53・04　52・73　52・64

Ti02　　0・19　0・21

A1203　1・90　2・14

FeO　　　　8．14　　6．16

MnO O．28　　0．18

M90　　16．8717．96

CaO　　　19．14　19．24

Na20　　0・210・17

K20　　0・00　0・00

Cr203　0・310・40

V203　　0・010・00

HjO O．05　　0．10

Tota1　99．57　99．60

0．36　　0．33

1．88　1．64

8．69　　7．77

0．27　　0．23

16．74　17．10

19．10　19．28

0．24　　0．18

0．00　　0．00

0．32　　0．36

0．04　　0．03

0．07　　0．04

100．44　99．60

51．86　52．51

0．38　　0．35

1．89　1．95

9．53　　7．71

0．30　　0．25

16．19　17．02

18．63　19．18

0．23　　0．23

0．00　　0．00

0．23　　0．44

0．06　　0．04

0．02　　0．05

99．32　99．73

53．34　54．58

0．20　　0．17

1．21　1．29

14．24　11．36

0．33　　0．21

26．10　28．31

2．11　2．09

0．03　　0．02

0．01＿　0．00

0．01　0．30

0．01　0．00

0．06　　0．12

97．65　98．45

53．55　52．88

0．24　　0．24

1．17　1．16

14．6114．37

0．38　　0．33

26．49　26．26

2．07　　2．20

0．05　　0．02

0．00　　0．00

0．13　　0．12

0．00　　0．00

0．06　　0．10

98．75　97．68

52．83　53．79

0．14　　0．20

0．93　1．02

14．88　14．64

0．35　　0．39

25．97　26．74

2．10　　2．09

0．01　0．03

0．01　0．00

0．15　　0．13

0．01　0．02

0．05　　0．01

97．43　99．06

53．44　53．80

0．22　　0．18

1．13　1．12

15．76　15．13

0．34　　0．41

25．15　26．05

2．07　　2．09

0．02　　0．00

0．01　0．00

0．00　　0．00

0．00　　0．01

0．12　　0．09

98．26　98．88

Wo　　　　39．09　39．23　　38．87　39．22　　38．34　39．25　　4．24　　4．16　　4．11　4．40　　4．23　　4．14　　4．20　　4．17

53．32　52．90

0．26　　0．21

1．17　　0．88

16．20　18．48

0．39　　0．42

25．65　24．52

2．03　1．88

0．03　　0．00

0．02　　0．01

0．15　　0．10

0．03　　0．06

0．02　　0．01

99．27　99．47

4．04　　3．75

En　　　47．94　50．96　47．37　48．41　46．35　48．45　73．34　78．22　73．23　73．17　72．49　73．35　70．87　72．28　70．84　67．63

Fs　　　12．96　　9．81　13．76　12．37　15．3112．31　22．42　17．62　　22．67　22．44　23．27　22．51　24．94　23．55　　25．11　28．61

＃　　　78．72　83．86　77．49　79．65　75．17　79．74　76．59　81．62　　76．36　76．53　75．70　76．51　73．97　75．42 73．83　70．27

1，Large euhedral clinopyroxene（cpx）phenoc
phenocryst（0．3）；4，Subhedralorthopyroxene（0
phenocrシst（0．5）；6，
Closedin plaglOClase 慧慧豊toFB．phenocryst

…三∵三三、予‡三言言‡キ‡

WhiteIsland MA，Whereasin the Heigun cpx－MA，

Mg＃　decreases from olivine to augite and

bronzite with no compositional gap，and many of

theseminerals are normally zoned．The pyroxene

cores ofthe WhiteIsland MA do not appear to

have crystallized from the same magma asthat

Whichcrystallizedthe olivines．

Because Mg＃　of olivinein primitive MORB，

that has nearly th占　same MgO content and

FeO／MgO ratio as the WhiteIsland MA，does
notexceed91（e．g．，Freyetal．1974；Donaldson＆
Brown1977；Bryan1979；Sullivan1991；Van

Heerden　＆le Roex1988），the exceptionally

magnesian olivinein the WhiteIsland MA may
have crystallized from a magma more magnesian

thanthe host rock．A candidate for a high－MgO

magmais a basalt of similar composition tothe
WaimarinobasaltoccurrlngOn the eastern side of

LakeTaupo（No．4inTable4）．This can crysta1－
1izeolivinewith Fo92，aSSumng▲that the partition－

lng Of Fe and Mg between olivine andliquidis
0．30（Roeder＆Emslie1970）and the Fe20。／FeO

ratioinliquidis O．25（wt）．Thehigh－Cr chromite
in the White Island MA also indicatesits
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TabFe3　Chromite and plaglOClase analyses

K．Shirakiet al．

トC l－R　　　2－C　　2－R

Sj02

TjO2　　0・29　0・39

A1203　12・2412・59

■cr203　51・45　50・72

V203　　0・08　0，07

Fe203　　6・13　6・84

FeO　　　17．76　17．01

MnO O．19　　0．20

MgO lO．14　10．81

NlO O．18　　0．16

CaO O．05　　　0．02

Na20

K20

Tota1　　98．51　98．81

51．41　49．89　　51．07　50．50

29．97　31．08　　29．93　30．54

0．63　　0，59

0．15　　0．18

13．46　14．63

3．37　　2．84

0．23　　0．18

99．22　99．39

1
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0

0
　
　
0
　
　
0

1
　
　
2
　
　
7

8

　

4

　

7

6
　
　
2
　
　
0

0

　

0

　

0

0．60　　0．64

0．16　　0．18

13．52　14．39

3．35　　2．95

0．21　0．19

98．84　99．39

68．17　72．11

30．57　26．75

1．26　1．13

3－C　　3－R　　　4－C　　4－R　　　5－C　　5－R　　　6－C　　6－R

51．99　50．43　　52．60　51．53　　51．82　52．18　　51．02　‾51．97

29．57　38．43　　29．75　30．16　　30．13　29．81　30．07　30．30

0．65　　0．72

0．15　　0．18

12．98　13．65

3．62　　3．23

0．26　　0．21

99．22　98．85

65．42．69．13

33．02　29．60

1．56　1．27

0．68　　0．79　　0．68　　0．64

0．19　　0．18　　0．17　　0．16

13．28　13．71　13．52　13．08

3．53　　3．30　　3．28　　3．55

0．22　　0．22　　0．22　　0．24

100．25　99．89　　99．82　99．66

66．63　68．74　　68．57　66．09

32．05　29．94　　30．10　32．46

1．31　1．31　1．33　1．44

0．62　　0．70

0．16　　0．15

13．4113．35

3．26　　3．39

0．21　0．23

98．75100．09

68．56・67．57

30．16　31．05

1．28　1．39

cr＃＝Cr／（Cr＋Al十Fe3＋）．Al＃＝Al／（Cr十Al＋Fe3＋）．Fe＃＝Fe3＋／（Cr＋Al十Fe3＋）・

三二三三三二二∵三二‥二三∴ご－‥十了∴∴㍉十十∴二‾一一

derivation from a Cr－rich magma；the Waimarino
basalt contains chromite with56．44％Cr203．

The relatively Mg－POOr pyrOXene COreS muSt

have formed fromliquids withlower MgO con－
tents than the host rock．Graham＆Cole（1991）

SuggeSted on the basis of the petrographical and

geochemiCaldata that the MA blocks from White
Island voIcano represent hybrid magm年S reSulting

frommiⅩlng Of a high－Mg basalt parent and Cen－

tralCone dacite（No．5in Table4）．AmiⅩture

Of2parts ofWaimarino－tyPe basaltandlpart of
CentralConedaciteglVeS a fairlygood approxima－

tion to the WhiteIsland MA（No．5－Ain Table

4）．However，the CentralCone dacites，With rela－

tivelylow FeO／MgO，CryStallize pyroxene with

Mg＃ofmorethan83，PrOVided that thepartition－
ing of Fe and Mg between pyroxene andliquidis
O．23（Roeder＆Emslie1970）．Consequently，the

acid end一member must have higher FeO／MgO

than the Central Cone dacites．　Dacite from

EdgecumbevoIcanointheBayofPlentyarea（No．
6in Table4）can crystallize pyroxene with Mg＃

79assming an Fe203／FeO ratio of O．2（wt）．
TheWhiteIsland MA compositionis also approxi－

rhated by　miⅩ1ng．Waimarino－tyPe basalt with

Edgecumbe－tyPe dacitein proportions of　3：1

（No．6－Ain Table　4）．The more magnesian

PyrO草ene and calcic plaglOClase rims may have

CryStallized after the basalt and dacite magmas

IdⅩed．

In contrast to the WhiteIsland MA，mOSt

SetouchiMAs show no compositionalgapin Mg＃
betweenolivineandpyroxenes；Mg＃decreasescon－

tinuously from olivine to clinopyroxene and

Orthopyroxenein the cpx－MA and from olivine to
Orthopyroxene and clinopyroxenein the opx－MA，

although orthopyroxene often shows reverse zon－
ing（Tatsumi＆Ishizaka1981；Sato1989；Shiraki

＆Soejima1989；Shiraki et al．1989a）．Composi－
tional variations of the Setouchi MAs are best ex－

plainedbyvariatiQTISamOngprlmaryandesitemag一

mas and crystalfractionation from them．In the

Setouchi MAs magmamiⅩlng aPpearS tO Play a

minor role．

OTHER MAGMAS FORMED BY REACTJON BETWEEN

HJGH－MgO AND－SjO2MATERIALS

Phanerozoic high－MgO and－SiO21avas formed
by reaction between high－MgO magmas and sili－
ceous materials are known from severallocalities．

In the Taupo VoIcanic Zone，Graham＆Hackett
（1987）concludedthattheir type61avas（No．7in

Table4）were generated by　mixing basalt with
dacite，because they show strong evidence of

disequilibrium．Koyaguchi（1986）demonstrated
that rocks with SiO2－enriChment trend from the

Abu voIcano group are products ofmiⅩ1ng Of a

Primitive alkali basalt magma containlng Olivine
Phenocrysts with a dacite magma containlng

quartz，　SOdic plaglOClase and hornblende

Phenocrysts，SOmeOfwhichhave MA compositions
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Table4　Major and minor element analyses of WhiteIsland magnesian andesiteand related rocks
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1，Andesite block（P41600），WhiteIsland，Taupo yoIcanic Zone（Clark＆Cole1986；minor elements except for
Rb and Sr from Graham＆Cole1991）；2，Bronzlte－augite，01ivine andesite，HeigunIsland，SetouchivoIcanic belt
（Shiraki＆Soejima1989；Shirakietal．1991）；3，Augite－Olivine－bronzite andesite，Dake－San，SetouchivoIcanic belt
（Shiraki et al．1991）；4，Waimarino basalt，eaStern Side of Lake Taupo，Taupo VoIcanic Zone（Graham　＆
Hackett1987）；5，Central Cone dacite（11242），WhiteIsland（Cole　＆　Graham1989）；5－A，2：1mixture of
Waimarino basalt and CentralCone dacite；6，Edgecumbe dacite，Bay of Plenty，Taupo VoIcanic Zone（Reid＆
Cole1983）；6－A，3：1mixture of Waimarino basaltand Edgecumbe dacite；7，Type61qva（14848），Pukeonake，

ite－hornblende aムdesite（ABU－34），Abu voIcano
＃39），Oshima，Off Noto Peninsula（Sato et al．盟e慧芸芸u冒

（113363），DiskoIsland，West Greenland（Pedersen1985）．

Pedersen（1985）to be derived from picritic par－

ents（MgO＞18％）throughreaction with siliceous

crustalrocks．These rocks contain orthopyroxenes

up to Mg＃86．2and are very simi1arin chemical

andmineralcomposition to the Setouchi opx－MA．
Ifcrustalrockiscompletelyresorbed by the high－
temperature plCritic magma，the resultant　miⅩed

magmais very difficult to distinguish from a pr1－

maryMAonthebasisofpetrographyandminera1－
Ogy，althoughit would be expected to have
orthopyroxene with slightlylower Mg＃　thanthat

observedinthe pnmary opx－MA．In this situa－

tionthemaindistinctionmayhave to be based on

detailed field studies．

ACKNOWLEDGEMENTS

Wethank Dr．H．Sato of Hiroshima Unlversity
and Dr．Y．Tatsumiof Kyoto University for con－

Structive criticism of the manuscript．We also
thank Dr．S．Umino for assistance with use of the

JEOLJXA－733　electron probe　microanalyser of

i989；‾minor efements from＃21）；10，Magnesian andesite
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landsintheJapanSea（No，9inTable4）．Thelat－
ter two areless magnesian，WithMgO generally

less than　6％，although　relatively low in
FeO／MgO．Recently，Wada＆Goto（1993）re－

POrted a high－Mg andesite with56．5％　SiO2and
7．2％MgO from Mikasayama，nOrthern Hokkaido，

and concluded thatit was produced bymiⅩlng Of
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Magnesian andesites derived by reaction be－

tween high－MgO magmas and siliceous materials
have chemical compositions very similar tothose
Of prlmary andesites formed throughWet partial
meltingofperidotite，andhenceitisgenerallydiffi－

Cult to distinguish them from prlmary MA on the

Chemicalgrounds alone．They can only be distin－

guished by having disequilibriummineral assem－

blages　and orthopyrDXeneS With relativelylow

Mg＃，uSually＜85．
Magnesian andesites from DiskoIsland，West
Greenland（No．10inTable4）were consideredby

Taupo VoIcanic Zone（Graham＆Hackett1987
gTOup，Yamaguchi－ken（Koyagpchi1986）；9，Br
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ニュージ丁ランド，ホワイト島の高マグネシア安山岩
高マグネシア玄武岩質とデイサイト質マグマ混合の

鉱物学的証拠

白木敬一，斎藤聡一，黒田　直，浦野隼臣，杉浦　孜，J．W．Cole

要　　旨　ホワイト島火山から1977年の噴火で放出された火山岩塊は，化学組成では，瀬戸内火山

岩のカンラン石，単斜輝石，斜方輝石の順に，Mg＃が連続的に減少する単斜輝石高マグネシア安
山岩に似る．しかし鉱物化学組成はまったく異なり，ホワイト島高マグネシア安山岩は，著しく

Mgに富み（Fo92＿88），正規累帯をなすカンラン石と，対照的にMgに比較的乏しく（Mg＃＝84－73），
逆累帯を示す単斜および斜方輝石をもつ．特に，単斜輝石の核部はMg＃が79－75とカンラン石に
比べ低く，カンラン石を晶出させたと同一のマグマに由来するとは考え難い．ホワイト島高マグネ
シア安山岩は高マグネシア玄武岩質マグマとデイサイト質マグマの混合によって生じた．
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