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UncoveryofPalaeoarchaeandeep
mantleheterogeneity

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．

SongShuGuang(宋述光)andProf．WeiChunJing(魏春景)attheSchoolofEarthandSpaceSciences,

PekingUniversity,uncoveredcompositionalheterogeneityintheearlyArchaeandeepmantle,whichwas

publishedinNatureGeosciecne (２０１９,１２:６７２—６７８)．

ThethermalandchemicalstateofearlyArchaeandeep mantlehaslongbeentheresearchfocusof

PrecambrianGeology．DuetotherareoccurrencesofearlyArchaeandeepmantleＧsourcedmagmas,itis

notclearwhethercompositionalheterogeneityexistedintheearlyArchaeandeepmantle．

Thisresearchfocusedonthenewlydiscoveredferropicritesandassociatedultramaficcumulatesin

EasternHebei,theNorthChinaCraton．InsituzirconUＧPbgeochronologicalstudyontheultramafic

cumulatesshowsthatferropicriteswereformedinthePalaeoarchaean (３．４５Ga)．Detailedgeochemical

studysuggeststhatferropicriteshavetraceelementpatternssimilartopresentＧdayoceanislandbasalts,

butare moreenrichedinironrelativetotypical mantleplumeＧrelatedpicrites．ThePalaeoarchaean

ferropicriteswereproducedbymantleplumeactivitiesfromdeepmantle．Theirdeepmantlesourcewas

enrichedinironandincompatibleelements,suggestingthatdeepmantleheterogeneitywaspresentinthe

Palaeoarchaeanwithapartialenrichmentofironandincompatibleelements．

Theimportanceofthisresearchnotonlyliesinthatitreportsthethirdcaseofconfirmedoldestmantle

plumeactivitieswiththeothertwocasesof３．５—３．４６GakomatiitesinBarberton,SouthAfricaandEast

Pilbara,Australia,but also provesthat deep mantle compositional heterogeneity existedin the

Palaeoarchaean,mostprobablyintroducedbyrecycledcrustalmaterial．

Figure　(a)ZirconUＧPbconcordiadiagramforPalaeoarchaeanultramaficcumulatesinEastern Hebei;(b)traceelement
patternsofPalaeoarchaeanferropicritesandultramaficcumulatesinEasternHebei．


