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GeochemicalnatureofsubＧridgemantleand
openingdynamicsoftheSouthChinaSea

WiththesupportbytheNationalNaturalScienceFoundationofChina (NSFC),theresearchteam
directedbyProf．ZhangGuoLiang(张国良)attheKeyLaboratoryofMarineGeologyandEnvironment&
CenterofDeepSeaResearch,InstituteofOceanology,ChineseAcademyofSciences,recentlyreportedthe
geochemistryoftheoceaniccrustbasaltsoftheSouthChinaSea,andrevealsthattheSouthChinaSeahas
theIndianＧtypeuppermantlesource,whichwaspublishedinEarthandPlanetaryScienceLetters(２０１８,
４８９:１４５—１５５)．

TheSouthChinaSeaislocatedatthejunctionoftheEuroＧAsiacontinent,theIndianOceanandthe
westernPacificOcean,whichleadstotheextremelycontroversialformationoftheSouthChinaSea．It
remainsunclearwhetherthemantlesourcenatureoftheSouthChinaSeaisPacificＧtypeorIndianＧtype．
BecausetheSouthChinaSeaisanextensionalbasinformedduringtheCenozoictime,thegeochemical
natureofsubＧridgemantleandopeningdynamicsoftheSouthChinaSeaarefaithfullyrecordedbythe
seafloorbasaltsformedduringtheseafloorspreading,whichhasbeenrecoveredduringIODPExpedition

Figure　Modelshowingdetachmentoflowercontinental
crustintotheasthenosphericsubＧridgemantleduring
theriftingoftheEuroＧAsiacontinent．

３４９in２０１４．
ThisstudybyZhangsteamhasanalyzedthemajorandtraceelementsandSr—Nd—Pb—Hfisotopesof

thebasaltsamples．TheresultsindicatethatthebasaltsofthetwosubＧbasinsareIndianＧtype(termedas
Dupalanomalyingeochemistry)MORBsbasedonSr—Nd—Pb—Hfisotopecompositions,whilethe
SouthwestsubＧbasinbasaltsshowisotopiccompositionsdistinctlydifferentfromtheEastsubＧbasin．They
havemodeledtheinfluencesofHainanmantleplumeandlowercontinentalcrusttointerpretthecauseof
differentmantlecompositionalevolutionsbetweenbothsubＧbasins．Theyfoundthatasignificantamount
(~４０％)ofHainanplumematerialwasinvolvedinthegenesisoftheseafloorbasaltsintheEastsubＧ
basin,whichreflectstheinfluencesofHainanhotspotonthedepletedsubＧridgemantle．Furthermore,the
geochemicalnatureoftheSouthwestsubＧbasinbasaltscanbeexplainedasthedetachedlowercontinental
crustinthesubＧridgemantleoftheSouthChinaSea．
BoththeHainanhotspotandthelowercontinental
crusthavecharacteristicsofDupalanomaly,thus,
thisisrightthereasonoftheexistenceofIndianＧtype
mantleintheSouthChinaSea．Intermsofthose
observations,theyproposeanopeningandspreading
modeloftheSouthChinaSea:the Hainanplume
mighthaveplayedaroleinpromotingtheopeningof
theSouth China Sea,during which the Hainan
plumecontributedenrichedcomponentstothesubＧ
ridgemantleandcausedthermalerosionandreturn
ofthelowercontinentalcrustintotheconvective
mantle．

Theirfindingscontributetobetterunderstanding
oftheformationmechanismoftheSouthChinaSea,
andhavecrucialpromotingeffectofcognitiononthe
formationofIndianＧtype mantleinthe Northern
Hemisphere．


