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Rapidenhancementofchemicalweathering
recordedbyextremelylightseawaterlithium
isotopesatthePermianＧTriassicboundary

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProfs．Xiao YiLin (肖 益 林)andShen YanAn (沈 延 安)atthe
UniversityofScienceandTechnologyofChinafoundthattheSiberianTrapseruptedattheendＧPermian
plausiblyenhancedthecontinentalchemicalweatheringduringtheperiodandmighthaveultimatelycaused
thegreatdyingatthePermianＧTriassicboundary,whichwaspublishedinPNAS (PNAS．１７１１８６２１１５)．

ThePermianＧTriassicboundary (PTB)at~２５１ Myrmarkedthemostseveremassextinctioninthe
historyoflife,withover８０％ofallmarinespeciesand~７０％ ofterrestrialvertebrategenera,andmost
landplantsaswell．ThePTBischaracterizedbyaseriesofabruptecosystemchanges,suchasincreaseof
atmosphericCO２concentration,rapidglobalwarming,terrestrialwildfires,acidrains,oceanacidification,
andmarineanoxia．Thecausesoftheextinctionareunderdebatebuthavebeenattributedtoincluding
massiveflood basalt volcanism,meteoriteimpact,marine anoxia,and massive methane clathrate
dissociation．

Lithium (Li)isotopegeochemistryofsedimentarycarbonatesisapromisingandnewlydeveloped
indicatorforancientglobalweatheringrate．Unlikeotherisotopicsystems(e．g．Sr,Os),riverineLi
signalsareexclusively dominated by weathering ofsilicaterocks;hencethey can provide unique
informationonsilicateweatheringrateandcarbondioxideconsumptionduringweathering．

ByanalyzingtheLiisotopiccompositionsinsedimentaryrocksfromtheMeishansectionofSouthChina,
theresearchtermfoundextremelydepletedseawaterLiisotopicsignaturesatthePTB．Theoretical
modelingindicatesarapidenhancementofcontinentalweatheringduringtheperiod．Researchersalso
foundthattheenhancedweatheringpulsestarted ~３００KyrbeforetheendＧPermian massextinction,
whichisconsistentwiththeeruptiontimeofSiberianTraps．Hence,theenhancedcontinentalweathering
wasmostlikelytriggeredbytheeruptionofSiberianTraps,andtheaccompanyingrapidglobalwarming
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andacidrains．
Chemical weathering of silicate

consumesatmosphericCO２andbrings
HCO－

３ ,dissolvablecations (suchas
Mg２＋ ,Ca２＋ ,Na＋ )and suspended
matterstothemarinesystem,playing
acriticalroletolinktheterrestrial
andmarineecologicalcrises．Thenew
finding demonstrates that,rapidly
enhancedcontinentalweathering may
deliverexcessivenutrientstooceans,
leading to marine eutrophication,
anoxia,acidification,and ecological
perturbation, and thus might
ultimatelyhaveledtotheendＧPermian
massextinction．


