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ACIimate:hangeandeutrophicati(meexpectebb affecphytoplankton
growthwithan increasedisk of potentialljpharmfulcyanobacterial
blooms

AFevvpaperseportedm Increasefcyanobacterabundancerivers,
thatcouldoerelatedoclimatehange

Aln this study,basedon phytoplanktomonitoringlata, we examine
longtermtrendsin phytoplanktormevelopmenttheR Loire witha
focuson the contributionof cyanobacteriao total phytoplankton
biomass

ateriak Methods

ALoire: 6 stations(km138i km83(

AI\/Iontth sampling 1991 17 2011
(monitoringoireBretagn@gency)

Chemicalnalysisstandartethods

APhytopIanktDn Utermohl &
biovolumédorbiomass

il

APhytopIanktcsramplesn =1024
ABiomassaIcuIatewllherthetaxon> 4 individuale1% counting)
ATrendsof nutrientswereanalysedn parallewith phytoplankton

AResuIts

AOveraIIIongternﬂecreasefchIorophyclal andcyanobactermomass
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ATotaphytopIanktorlniomassdecreasedhighl;sincelate9(ﬁ S
ACyanobacterﬁﬂomassccurrem 380ofthesamples

ACyanobacteriaveremostof thetimea verysmall fractionof total
phytoplanktori~1%0), excepbnrareoccasions

63cyanobacteriaxa; 2/3 ofthemhavefilamentousorphology

ACyanobacteriavere the most abundantin downstreanstation
(Montjean
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Global changes incidence pmytoplanktonwith specialreferencedo
cyanobacterian the R. Loire (France)
Impact des changements globaux sur le phytoplancton
etles cyanobactéries de la Loire (France)

/88 main significant genera with the highest biomass contributi
LimnothrjOscillatori@andAphanizomenon

Longitudinal change in the mean annual biomass of theyaaobacteria taxXd9912011)
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Possible relationships with phgbmaical parameters
Rising water temperature, decreasing P, stable NO
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ATim&scale phytoplanktdnomasslecreasedlongheyears
togethewithcyanobacter@bntribution

ALongitudinabaleT cyanobactermomassicreasedlonghe
Loire conseguencedf Iincreasedresidencetime, water
temperatu@ndlaterainputdromslowflowtributaries

APIanktiocyanobacterido not formbloomsin the R. Loire,
contraryto earlierreports(Larroudéet al, 2013. On rare
occasionsomecyanobacterraachedhighabundance the
mairriverputtheywereexportefromslowflowingributaries

lthouglpartof the phytoplanktatecreasenaybe explained
by significarfP-limitatiof growthit is likelythatpredatioby
benthicfilterfeeders particularlyhe invasiveAsiaticclams
(Corbiculapp), hasbeena keylossprocess$orphytoplankton
IntheR. Loire Thishasbeenthecasen othelargeEuropean
rivers

AMoreinvestigatioraaerestilInecessargotellapartheeﬁectsof
iIncreased temperature, discharge variations, reduced
eutrophicatioand predationby invasivespecieson the
phytoplanktaitheRivel_oire
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