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THERECENTAPPEARANCEOFABAIKALIANCRUSTACEAN,
GMELINOIDESFASCIATUS(STEBBING,1899)(AMPHIPODA,

GAMMARIDAE)INLAKEPEIPSI

Abstract.GmelinoidesfasciatuswasfirstfoundтLakePeipsiin1972,andconsistently
since1980.In1990,itprovedtobecommonandabundantanywhereinthelittoraland

sublittoral,particularlyatthewateredgeandonastonybottom.Ithasalmostsuper-
sededRivulogammaruslacustrisinthisecologicalnichewhiletheotheraboriginal
species,Pallaseaquadrispinosa,inhabitingsandybottoms,hasmaintaineditsstate.In

allprobability,G.fasciatuswasunintentionallyintroducedherein1970—1975when

afruitlessattemptofacclimatizinga SiberianpopulationofR.lacustriswasmade,by
bringingamphipodsfromtheSelengaDeltaatLakeBaikal.Therapidincreaseofthe

numberandbiomassofgammaridsinLakePeipsiduetotheunwantedacclimatization

ofG.fasciatuscanbeprovisionallyevaluatedasbeneficialforfishery.

Introduction

LakePeipsi,orLakePeipsi-Pihkvaisa large(3560km?,maximum
depth15m)tripartiteeutrophicwater-bodyontheborderofEstoniaand
Russia.Itszoobenthosisspecies-rich,theaverageabundanceinJune

measuring2,770ind./m?,biomassabout12g/m?,withoutconsideringbig
clams(Tumwmeta1.,,1982).
ThelocalAmphipodawerefirstnoticedbyC.Joffe(Hodde,1939,

1948).Accordingtoherdata,Pallaseaquadrispinosainhabitedsandy
bottomsbothinLakePeipsiproperandLakePihkvainthe19305,accom-

paniedbyGammaruspulex|=Rivulogammaruspulex(L.)]inthephytal
ofthefirstlake.Thelatteridentification,repeatedalsobyO.Tolp(Tslibn,
1966),seemstobedoubtfulsinceR.pulexischaracteristiconlyofhard-
waterrivers,streams,andspringsinEstonia.N.Minina(Mununa,1975,
1982)hasmentioned,probablyjoiningtogetherherownandliterature

evidence,twospeciesofRivulogammarus:R.lacustris(Sars)and
R.pulex.Wehaveidentified,bothinLakePeipsiandinmanyother
Estonianlakes,onlyR.lacustris(alsoa personalcommunicationby
A.Jarvekiilg),togetherwithP.quadrispinosa(Tummetal.,1982).
R.lacustrislivesinhugemassesinmanySiberianandUralianlakes,

poorinfishduetoperiodicalwinter-killsordryingпр(Дексбах,1952;
Зыбин,1958;Иоффе,1973).Ргезипипеtheabundanceofthepopulation
indifferentpartsofthedistributionrangecanbegeneticallydetermined,
theAll-UnionInstituteofLakeandRiverFishery(GosNIORH)inLenin-

gradrecommendedthatfeedingconditionsforfishinLakePeipsiand

othernorth-westernRussianlakesshouldbeimprovedbyacclimatizing
thereR.lacustrisfromSiberia(Modde,1963;Uoddeetal.,1966,1976).

*EestiTeadusteAkadeemiaZooloogiajaBotaanikaInstituut,VortsjdrveLimnoloogia-
jaam(InstituteofZoologyandBotanyoftheEstonianAcademyofSciences,Vortsjarv
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During1970—1975,altogether20,875,000amphipods,allegedly
R.lacustris,caughtintheSelengaDelta(atLakeBaikal),werebrought
intoLakePeipsibytheEastSiberianAcclimatizationStation.Thecrus-
taceanswerereleasedneartheeasternshoreofLakePeipsiproperinthe

vicinityofGdovandintheRaskopelBay.Thesharpincreaseinthe
abundanceofthegammaridsby1980(8.5-foldincomparisonwith1970),
particularlyneartheeasternshore,wasassociated,althoughwithsome
hesitation,withtheabove-mentionedintroduction(Tumwmetal.,1985).
InMay1985and1986,thestaffoftheFishProtectionInspection

notifiedthattherewasa massinvasionofamphipodsintothemouthof
theMustveeRiver.Itwasapparentlya seasonalmigrationnever

observedsofaramonglocalgammarids.Anexaminationoftheproblem-
aticalanimalsprovedthemtobeGmelinoidesfasciatus,aBaikalianspecies
rathersimilartoR.lacustrisbyitsexternalappearancebutbelongingto

anotherрепиs(Тимм,Tumm,1988).Thisprovokedustorevisethegam-
maridscollectedearlierfromLakePeipsiandmaintainedattheVorts-

jarvLimnologicalStation.So,wecouldspecifytheprocessofthedistribu-
tionofthisexoticspeciesinLakePeipsi.

Materialandmethods

QuantitativezoobenthossampleswithBorutskiandZabolotskibottom

grabs(225cm?)weretakenat22—24stationsyearlyinJunefrom1964
to1991,andalsointhemidsummer(July—August)of1970and1980.In

July—Augustof1970,1980,and1990thenear-shorezoneata depthof
o—4m wasstudiedon50profilesat219—221stations.Inannualcollec-
tionseachsampleconsistedofthreehaulswiththegrab,whilein1970,
1980and1990onlyonehaulwastakenateverynear-shorestation.The
animalswerepickedoutalive,preservedin709,ethanolandweighedin

wetcondition.About21,000individualsofgammaridswerefoundand
counted.
G.fasciatuswasidentified,usingtheguidebyA.Bazikalova(basu-

калова,1945).А$йseemstobesomewhatintermediatebetweenP.quadri-
spinosaandR.lacustrisbyitsmacroscopicalcharacters(itisoftentrans-

versallystripedlikeP.quadrispinosabutneverbearingthefourdorsal

spinestypicalofthelatter),wehadtousethefollowingmicroscopical
charactersfordistinguishingthreegammaridtaxainLakePeipsi(Fig.l).

Therelativelengthoftheantennula.InP.quadrispinosaandR.lacustrismuch

longerthantheantenna;inG.fasciatusonlyslightlylonger. '
TherelativelengthoftheIst—3rdsegmentsoftheantennula.InP.quadrispinosa,

biggerthanthelengthoftherespectivesegmentsoftheantenna;inR.lacustrisand

G.fasciatus,muchsmaller.

Thenumberofsegmentsintheappendixoftheantennula.InP.quadrispinosa,2;
inR.lacustris,morethan3;inG.fasciatus,1.

Thenumberofsegmentsinthefuniculusoftheantennula.InP.quadrispinosa,about

26;inR.lacustris,about22;inG.fasciatus,10—13.

Thenumberofsegmentsinthefuniculusoftheantenna.InP.quadrispinosaand

G.fasciatus,about6;inR.lacustris,about11.

Eyesarelarge,goggle,ovalorreniforminP.quadrispinosa;inR.lacustristhey
aresmaller,reniformoroval;inG.fasciatustheyaresmall,reniform.

Telson.InP.quadrispinosaitiswitha lowroundednotch;inR.lacustrisitiscleft

tothemiddle;inG.fasciatusitisclefttothebasis,withsharpenedhalves.
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Results

During1964—1971,onlytwoaboriginalgammaridspecies,P.quadri-
spinosaandR.lacustris,occurredinsamplesfromLakePeipsi,bothin

smallnumbers(Tables1and2,Fig.2).Thefirstspeciesinhabitedmostly
thesublittoralandlittoralsands,withsomesinglespecimensalsointhe

upperprofundalmud.Thelatterwasfoundmainlyonstonybottomsboth
atthewateredgeanddeeper.
ThefirstoccurrenceofG.fasciatusinoursampleswasfixedinJune

1972.Morethan30youngindividuals(<1mgwetweight)werefound
atastationinthenorth-easterncornerofthelakeonastonybottom,at

a depthof2m.Thena considerableintervalfollowed.Thespecieswas

metwithagainin1980,nowatmanyspots,mostabundantlynearthe
easternshoreofLakePeipsiproper(Tables1and2,Fig.3).Atonespot
atthewateredgetheynumberedasmanyas20,000ind./m?2,withthebio-

mass80g/m?Asthefrequencyandabundanceoftheaboriginalspecies
remainedcontinuouslylow,G.;’asciatusformedanoverwhelmingmajority
ofgammaridscaughtin1980:88%ofspecimensand839oftheirbiomass
atnear-shoreprofiles,andover909atannualsamplingspots.

Fig.1.Schematicdepictionofthemaincharacterssuitableforthediscriminationof

gammaridtaxalivinginLakePeipsi.A—generalviewofGmelinoidesfasciatus(after
Mopayxaii-Boarosckoit,Hupkosa,1971);B—D— headsandtelsonsofPallaseaquadri-
spinosa,Rivulogammaruslacustris,andGmelinoidesfasciatus(originaldrawings).
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InJune1981,G.fasciatusoccurredonlyinoneoftheannualsamples,
in1982,innone.Since1983ithasappearedagain,atfirstinthenorth-
westerncornerandintheRaskopelBay,becomingevermorenumerous

fromyeartoyear(Tables1 and2).Inseasonalsamplescollectedby
H.Timmin1984—1986at4stations,itwasregularlyfoundona sandy
bottomoftheshallowsublittoral(in1984,ontheaverage35ind./m?with

thebiomass0.12g/m?,andin1985,112ind./m?,0.33g/m?).Onlyafew
singlespecimenswerecaughtatthestationlocatedinthedeepersub-
littoral,andnoneintheprofundal(Tumm,1990).
Thenear-shoresamplesof1990demonstratedthepresenceofanabun-

dantG.fasciatuspopulationinthelittoralandsublittoralofthewhole
lake(Table2,Fig.4),whichmadeupover99%ofallthegammarids
collected.
TheexplosivereproductionofG.fasciatuscauseda drasticincreasein

theshareofgammaridsinthezoobenthos.Whileitconstitutedonly0.29%
oftheannualsamplesin1964—1978andslightlyover19%ofthenear-
shoresamplesin1970(Tumwmetal.,1982),itreached5.79%inabundance
апа9.5%тbiomassintheannualsamplesin1991,andatthenear-
shoreprofilesin1990,37.8and37.7Y%,respectively.

P.quadrispinosa|R.lacustrisG.fasciatusTotal

Time ’ind./m’lg/m?ind./m2lg/m?ind./m’lg/m?ind./m"’lg/m?

June1964 2 0.002— — — — 2 0.002

June1965 2 0.002 — — — — 2 0.002

June1966 — — 1 0.001 — — 1 0.001

June1967 2 0.001 — — — — 2 0.001

June1968 — — — — — — — —

June1969 — — 3 —
— — 3 —

June1970 — — — — — — — —

July1970 — — 12.— 0.046 — — 12 0.046

Зипе1971 — — — — — — — —

June1972 4 0.008— — 19 0.017 23 0.025

June1973 4 0.005 — — — — 4 0.005

June1974 5 0.059 — — — — 5 0.059

June1975 1 0.004 — — — — 1 0.004

June1976 3 0.013 — — — — 3 0.013

June1977 16 0.015— — — — 16 0.015

June1978 5 0.102 — — — — 5 0.102

June1979 6 0.005 1 0.001 — — 7 0.006

June1980 2 0.003— — 30 0.265 32 0.268

July1980 — — — — 69 0.239 69 0.239

June1981 3 0.003 1 0.001 4 0.006 8 0.010

June1982 4 0.002 — — — — 4 0.002
June1983 10 0.007 14 0.056 64 0.230 88 0.293

June1984 1 0.043 — — 10 0.027 11 0.070

June1985 5 0.002 — — 126 0.636131 0.638

June1986 1 0.001 — — 63 0.340 64 0.341

June1987 > 7 0.046— — 24 0.182 31 0.228

June1988 2 0.001 — — 25 0.211 27 0.212

June1989 4 0.002 — — 86 0.10090 0.102

June1990 3 0.001 — — 212 0.715215 0.716

June1991 20 0.023— — 130 1.523150 1.546

Table1

Averageabundanceandbiomassofgammaridsintheannualsamples
from22—24stations
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Noessentialchangeswerefoundinthedistributionorabundanceof
P.quadrispinosaduringthewholeobservationperiod.Asamatterof

fact,R.lacustrisseemstohavebeenvanishinginthelastdecade.Itwas
lastfoundinannualsamplesof1983(Table1).Amongthe220samples
collectedinthenear-shorezonein1990,G.fasciatusoccurredin145

samples,P.quadrispinosain12,R.lacustrisonlyin2samplestakenin

theshallow,vegetation-richinnerpartoftheVirskaBay,devoidof
G.fasciatussofar(Fig.4).
TheaverageindividualweightofG.fasciatuswas2.8—3.5mginthe

majorityofsamplesets.Biggerspecimenswerefoundinseveralcasesin

June,uptotheaverageof16.5mg(RaskopelBay,June1991).Seasonal

migrationwasobservedintheMustveeRiverinMay1985and1986,but
notanymoreinthehigh-waterspringof1987.

YearI Species | 0m I 1т| 2m I 3m l 4m lAverage

Abundance,ind./m?

1970 P.guadrispinosa— 2 9 17 4 7

R.lacustris 74 4 10 4 47 25

. G.fasciatus — — — — — —

Total 74 6 19 21 51 32

1980 P.guadrispinosa1 3 10 27 57 15

R.lacustris 40 3 6 4 23 14

G.fasciatus 810 6 44 29 90 210

Total 851 12 60 60 170 239

1990 P.guadrispinosa— 7 3 11 4 5

R.lacustris 6 — — — — l

G.fasciatus 2565 1110 627 176 433 1044

Total 2571 1117 630 187 437 1050

Biomass,g/m? :

1970 P.quadrispinosa— — 0.0150.0390.0100.013

R.lacustris 029700130.036001403390115

G.fasciatus — — — — — —

Total 0.2970.0130.0510.0530.3490.128

1980 P.guadrispinosa0.0050.0030.0290.0540.1640.036
R.lacustris 0.2870.0080.0540.03402900.114

G.fasciatus 281200120.1610.09503660.732

Total 3.104002302440.1830.8200.882

1990 P.quadrispinosa— 0.0150.0030.04600140.016

R.lacustris 0.017 — — — — 0.004

G.fasciatus 6.6452731 22080.5862.2602.950

Total 6.66227462211 0.63222742970

Table2

Averageabundanceandbiomassofgammaridsinthenear-shoresamples
from50profiles,o—4mdepth
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Discussion

Therearemorethan200speciesofgammaridsendemicinLakeBaikal
butveryfewofthemcansurviveoutsidethislake,underdifferenthydrol-
ogicalconditions(Bekman,1962).G.fasciatusisthesingleoneofthem
whichhassuccessfullyacclimatizedinmanySiberianandEast'European
lakesandreservoirs.Ithaspersistedin25newwater-bodies(58Y%ofthe
stockingattempts)andinvadedindependentlyinto3furtherreservoirs

(Задоенкое{а!.,1985).Amongothers,itisnowcommonintheGorki
andKuibyshevReservoirsопtheMiddleVolgaRiver(Mopayxaii-
Болтовской,Uupkosa,1971;Bopoauu,1979),italsooccursinthelakes
OtradnoyeontheKarelianIsthmus(Husnoa,1976)апаПтеп(Сава-
Teeßa,1985).
ThelatterlakeislocatednearLakePeipsiandisofacomparablesize.

ItwasstockedwithG.fasciatusfromthePossolskiySor(abayofLake
Baikal)in1973—1981,altogether17,660,000individuals.G.fasciatus
wasmetwiththereagainin1979,inthesixthyearafterthefirststocking
(inthethirdandeleventhyearafterthefirstreleaseofthealleged
R.lacustrisinLakePeipsi).In1981,aboutonetenthofthepotential
distributionrangewasoccupiedbyС.fasciatusinLakeIlmen;theaverage
abundanceintheinhabitedareawas8ind./m?(Caßareeßa,1985).In

Fig.2.Distributionofgammaridsonthenear-shoreprofilesinLakePeipsiin1970.
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LakeOtradnoyeG.fasciatusgathersatshallowsforcopulationandegg-
layingattheendofApril,atthewatertemperature4—s°C;embryonal
developmenttakes220—250дергее-4ауs(Нилова,1976),та{игаНоп
1035—1230moredegree-days(Muukesuy,1980).Therespectivenumber
ofdegree-daysaccumulatesinLakeIlmenbytheendofJuly.Asvery
smallegg-bearingfemales,only4.4mm longandweighing2.5mgwere
foundinAugust(atleastsmmand3.4—10.4mginJuly,respectively),
theoccurrenceoftwogenerationsa yearwasassumedinLakeIlmen

(Caßateesa,1985).Inallprobability,thesameistrueforLakePeipsi,
too.

HowdidG.fasciatusappearinLakePeipsiwhereitwasnever
deliberatelyintroduced?Apparently,withshipmentsofR.lacustrisbrought
fromtheSelengaDelta.Sincebothspeciesarequitesimilarinappear-
ance,noonecandiscoveranyadditionofonespeciesamongmillionsof
individualsoftheotherspecies.Moreover,eventhemixing-upofwhole

consignmentscannotbeexcluded.Weourselvesmistooktheamphipods,
numerousinLakePeipsiin1980,fortherepresentativesofanintroduced

ormixedpopulationofR.lacustris(Tummetal.,1985).
ItshouldbementionedthatanattempttoacclimatizetheSiberian

R.lacustrisinLakePeipsifailedasaconsequenceofwrongpresumptions.

Fig.3.Distribution¢fgammaridsonthenear-shoreprofilesinLakePeipsiin1980
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Thereareseveralwinter-killlakes(e.g.KahalaandMédha)inEstonia,
whichareswarmingwithR.lacustrislikethefamousSiberiangammarid
lakes.ThescarcityofthespeciesinLakePeipsi(andmanyotherlakes)
canbeexplainedsimplybystrongerpredationbyfish,withoutinvolving
anygeneticaldifferencesbetweenseparatepopulations.Moreover,
R.lacustrishasalmostbeensupersededinLakePeipsibythenew,more
successfulcompetitor,G.fasciatus.Whetherthishappensintheformof
foodcompetition,predationofyoungindividualsoftheotherspecies,or

insomeotherway,hasnotyetbeenestablished.Alossofvariousother

gammaridsaftertheacclimatizationofG.fasciatuswasearlierobserved
intheGorkiReservoir,too(Мордухай-Болтовской,Чиркова,1971).
Nevertheless,themiscarriedacclimatizationexperiencewithR.lacustris

canhavesomepositiveeffectonthebiotaofLakePeipsi.Theincreased
totalabundanceofamphipods— omnivorousbenthicinvertebratesand
excellentfishfood— mustberatherbeneficialforfishery.Theactual
increaseintheabundanceofG.fasciatuscanrepresentastageintheearly
explosivedevelopmentcharacteristicofsuccessfulnewcomers.Lateronit
willbefollowedbya decrease,andthenbya stable,balancedstate.

R.lacustrisisprobablyalreadydoomedinLakePeipsi,whilethepopula-
tionofP.quadrispinosa,havinga differentecologicalniche,willsurvive.

Fig.4.Distributionofgammaridsonthenear-shoreprofilesinLakePeipsiin1990
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