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Recoveryoflacustrineecosystemsafter
theendＧPermianmassextinction

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．WangBo(王博)attheStateKeyLaboratoryofPalaeobiology
andStratigraphy,NanjingInstituteof Geology and Palaeontology,Chinese Academy ofSciences,
uncoveredtherecoveryoflacustrineecosystemsaftertheendＧPermian massextinction,which was

Figure　RepresentativefossilsfromtheorganicＧrich
shaleand mudstoneoftheTongchuan Formation．
A—C: fish coprolites; D and E: sliced
photomicrographs of fish coprolite; F and G:
beetles;H:fish;I:ostracods;J:tadpoleshrimps．

publishedinGeology (２０２０,４８:G４７５０２．１)．
TheendＧPermianmassextinction(EPME),approximately２５２millionyearsago(Ma),wasthegreatest

biologicalandecologicalcrisisofthePhanerozoicEononEarth．Marineecosystemsarethoughttohave
recoveredsubstantiallybythemiddletolateAnisian(about８—１０millionyearslater)andtheirrestoration
wasstillongoinginthelatterpartoftheLateTriassic(２００Ma)．However,thepatternofrecoveryof
lacustrineecosystemsisstillunclearduetothehighlyfragmentaryfreshwaterfossilrecord．

Prof．Wang􀆳steamconductedasystematicstudyoftheMiddleTriassiclacustrinesedimentsintheOrdos
BasinofChina,includingstratigraphy,sedimentology,andpalaeontologyinthreeoutcropsonthe
southernedgeofthebasin．TheyfoundthatbothlakeandpeatＧformingforestecosystemsprobablytookas
longas１０millionyearstorecoverafterEPME．

UＧPbisotopicagesoftuffaceouslayersinthreeoutcropsdatedtheTriassicorganicＧrichshaleto２４２Ma
intheMiddleTriassicTongchuanFormation．TheorganicＧrichshaleinthelowerpartoftheTongchuan
FormationrepresentsthefirstknownappearanceofadeepperenniallakeaftertheEPMEandis５million
yearsearlierthananypreviousrecord．

Theshaleshaveyieldedabundantfossils,includingmicroalgae,macroalgae,notostracans,ostracods,
insects,fishes,andfishcoprolites．TheyprovidedataontheearliestknownTriassiccomplexlacustrine
ecosystem．SuchanecosystemisakeycomponentofMesozoiclakes,whichweredifferentfrom preＧ
Mesozoiclakesinwhichdipteranlarvaewereabsentandaquaticbeetleswererare．Therestorationofa
complexlacustrineecosystemwascoincidentwiththeterminationofthe“coalgap,”whichwasaninterval

ofapproximately １０ million years when no coals were
deposited worldwide．Itis generally believed thatthe
reoccurrenceoftheMiddleTriassiccoalseamrepresentsa
significantrestoration oftheforestecosystem afterthe
EPME． Therefore,both lake and peatＧforming forest
ecosystemsprobablytookupto１０millionyearstorecover,
much longer than the period of recovery of plant
communitiesinferredfrompalynologicaldata．

The hot Early Triassic climate would have limited
dissolvedoxygeninlakes,potentiallyhinderingecosystem
recovery．A subsequent majorincreasein marinecarbon
burialinthe Anisian could,however,hascaused CO２

drawdown and global cooling, improving lacustrine
conditions．Inaddition,theabundantvolcanicashlikely
transferred nutrients into the water and probably
significantlyincreasedtheefficiencyofprimaryproductivity
intheOrdosBasin．Therefore,boththeclimaticcoolingand
high volcanic nutrient input most likely facilitated
developmentofthiscomplexlakecommunity．


