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Seismologicalevidenceforalocalizedmushyzone
attheEarthsinnercoreboundary

Withthesupportbythe NationalNaturalScienceFoundationofChinaand Chinese Academyof
Sciences,theresearchgroupledbyProf．WenLianXing(温联星)attheLaboratoryofSeismologyand
PhysicsofEarthsInterior,UniversityofScienceandTechnologyofChina,reportedthefirstseismological
evidenceforalocalizedmushyzoneattheEarthsinnercoreboundary(ICB)．Thestudywaspublishedin
NatureCommunications(２０１７,８:１６５)．

ThedetailedEarthsICBfeaturesarethekeytotheunderstandingofthesolidificationoftheinnercore
andtheassociatedreleaseofthethermalandcompositionalenergythatgeneratestheEarthsmagnetic
field．AttheICB,amushyzonewasproposedtoexistmanydecadesago,inwhichbothsolidandliquid
arepresent．However,whilea mushyzonewouldcarryparticularlyimportantinformationaboutthe
energyreleaseassociatedwiththeinnercoresolidification,noseismicevidenceforitsexistencehadever
beenreported．Theirstudypresentedthefirstseismicevidencefortheexistenceofa４—８kmthickmushy
zoneattheICB．Itfurthernotedthatthemushyzoneonlyexistsinalocalizedregionbeneathsouthwest
OkhotskSea,whiletheneighboringregionsoftheICBarecharacterizedbyasharpboundary．

Thesefindingssuggesttheexistenceoflateralvariationsofoutercorecompositionanddrivenforceof
theEarthsmagneticfield．InthecurrentstateoftheEarthscore,theoutercorecompositioniscloseto
eutecticinmostregionsresultinginasharpICBandthesolidificationoftheinnercoreinthoseregions
releasesonlylatentheat;however,insomelocalizedregions,deviationfromtheeutecticcomposition
existsresultinginamushyzoneandthesolidificationoftheinnercorereleasesbothlatentheatand
compositionalenergy．TheirfindingsalsoindicatethataglobalmappingofthemushyzoneattheICBis
crucialtotheunderstandingofthedrivenforceoftheEarthsmagneticfield．

Figure　(a)Geographiclocationofinnercoreboundary(ICB)regionswithalocalizedmushyzone．(b)MushyICBmodel
representedbytwoparameters:d,thethicknessofthelayer,andδVP,percentagecompressionalvelocityjumpofthetoplayer
with respectto PREM velocityjump attheICB． (c)Synthetic seismogramsfor a series of mushy ICB models．
(d)ComparisonsofobservedPKiKPwaveforms,whichsamplethemushyICBregionbeneathsouthwestOkhotskSeaand
syntheticseismogramsofthebestＧfittingmushyICBmodels．


