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BBepeHue

CoBpeMeHHas 3KoJiornyeckas cMTyaums B 03epax HacTosTenbHo TpebyeT 6onee rnyboKoro nsy4eHus u
OLLeHKUN NPOMCX0AALLNX N3MEeHEHUN. laHHasa paboTa NocBsLLeHa NCCIeA0BaHUIO TUMOMOM K U pa3BUTUSA 03ep C
NCNOJIb30BaHMEM AJ18 3TON Lenun napasnTosiorM4eckux kputepmes. AHann3 NpoBefeH C NnpuMeHeHneM MeTona
hayHucTuyecknx komnnekcos [. B. Hukonbckoro (1947). B kadecTBe 06bekToB u3bpaHbl o03epa
Kapeno-Konbckon AnMHonornyeckom obnactu, napasmtodayHa pbib B KOTOpbIX Hanbosee xopoLlo M3y4veHa.
WccnepoBaHusa, npoBefeHHble B 3TOM pervoHe (WynbmaH u gp., 1974), ybeanTenbHO nokKasanu, 4TO
napasutogayHa pbl® B 03epax 4YYyTKO OTK/IMKaeTCqd Ha Jsobble M3MeHeHUsa B ruApoJIorM4eckoMm u
rmppobrnonornyeckom pexxmme BOOOEMOB.

AHanutnyeckmu ob630p

MepBble CBeAEHMS MO BAMSHUIO 3BTPOodUKaLMmM o3ep Ha napasunTtodayHy pblb 6biin nonyyensl C. C.
LLynemaHoM n B. ®@. Peibak (1961). OHM nokasanu, 4TO 3a HeTBEPTb BEKaA OJINTOTPOHbIE BOA0eMbI [epTo3epo
n KoH4Y03epo 3Ha4yuMTesIbHO MPOABUHYNMUCL B CTOPOHY 3BTpOUKauLMW, B pesybTaTe KOTOpOoW Mpou3oLlno
pe3koe BoO3pacTaHMEe YUCJIEHHOCTU paykoB Ergasilus sieboldi. 2Tu pakoobpa3Hbie ABUINCH MepPBbIMU
6brvonHankaTopaMm npouecca 3BTpodukaumm ozep. OJHOBpeMEHHO BbIJI0O OTMEYEHO YCUNEHNE 3apaXKeHHOCTM
pbl®6 1 HEKOTOPbLIMU APYrMMUK NMpencTaBuTensMm 6opeanbHOro paBHUHHOMO KOMMJEKCA, CBSA3@HHbIMU Kak C

300MJIaHKTOHOM (Proteocephalus, Diphyllobothrium), Tak " 3006eHTOCOM
(Diplostomum spathaceum, Ichthyocotylurus pileatus, Acanthocephalus lucii). B To e BpemMa He 6bin
obHapy>xeH uenbin pan BNIOB napasuTos 6opeanbHOro npearopHoro KoMMnekca

(Gyrodactylus cotti, G. nemachili, G. thymalli, Tetraonchus borealis, Capillaria salvelini, Salmincola thymalli).
CHM3MNachk 3apa>KeHHOCTb BUAAMM NapasnToB apKTUYECKOro NPecHOBOAHOI0 KOMIJ1IeKca, B YaCTHOCTN TeMIN 13
HNX, NPOMEXYTOYHbLIMU X0355€BaMN KOTOPbIX CAY>XaT pesnkToBble paku (Echinorhynchus salmonis, Cystidicola
farionis, Cyathocephalus truncatus).

B panbHelweM paf HOBbIX CBEAEHMWI MO BAWSHUIO 3BTPO(dMKaLMM 03ep Ha Napa3sutodayHy pblb 6bin
MoayyYeH Npu m3yyeHun napasmTtos pbib6 Camozepa (LlynbmaH, 1962; ManaxoBa, Mewko, 1977; HoBoxaukas,
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2008). 3To cambIl KPYNHbLIA B Kapenun Bogoem 3BTPOoUPOBAHHOIro Tuna. B Hem Habnwopgannce 3Ha4YnTeNbHbIE
MHOrosIeTHMEe W3MEHEeHUs - CHWXKEeHWe YpoBHSA BoAbl, obegHeHme 3006eHTOCa, BO3pacTaHue posu
300MJIaHKTOHA, COKPaLLLeHNe YNCIEeHHOCTN CUroBbIX pblb (PpenHanvHr un ap., 1977; Ctepaurosa u gp., 2002).
MpenctasmnTenn 6opeanbHOro NpearopHoro ayHNCTUYEeCKOro KOMMseKca napasnToB pbib 34eck ucyesnu, 3a
UCKJlo4eHneM, MoXXeT ObiTb, eouMHCTBEHHOro Apatemon cobitidis. B o03epe OTCYyTCTBYIOT MHOrve BuAbl
napasuToB, MNpeacTaBnsalonNe apKTUYECKM  MPEeCHOBOAHLIN  KoMmMnnekc (Henneguya  zschokkei,
Chloromyxum coregoni, Crepidostomum farionis, Cucullanus truttae, Cystidicola farionis, Echinorhynchus
salmonis, Salmincola). Y curosbix pblb coxpaHuncsa Discocotyle sagittata, HO 3apa>X€HHOCTb UM CHU3UNIACh.
N3meHeHns xe 6opeasbHOro paBHMHHOIO KOMMMJ1IeKCa HOCKMIN MPENMYLLLECTBEHHO KOJIMYECTBEHHbIN XapaKTep.
Mpownsowno ocnabneHne 3apa>keHHOCTU pbl6 HEKOTOPbIMU BUOAMU MNapPa3nTOB, KOTOpble CBA3aHbl C
3006eHTOCOM (Raphidascaris acus, Ichthyocotylurus pileatus). B To »xe BpeMsl yBennyuniacb YUNCAEHHOCTb psga
napasuToB, KoTOpble pa3BuBaloTCA npu yyacTum NAaHKTOHHbIX pakoobpaszHbIx
(Proteocephalus percae, P. torulosus, Triaenophorus nodulosus, Ligula intestinalis, Camallanus lacustris).

B onHOM 13 Hanbonee 3BTpPOoMpPoOBaHHLIX BOAOEMOB - KpolwlHo3epe - npeactaBuTeny bopeasnbHOro
NpPeAropHOro KoMrnjekca HaMmm He obHapy>XeHbl. ADKTUYECKNIA MPECHOBOAHLIA KOMMJIEKC BbipakeH csiabo un
npeacTaB/ieH BCEro JNWb HECKONbKUMU Gonee 3BPUBMOHTHLIMW BUAAMW Mapa3vuTOB, BCTPEYAOWUMUCH Y
curoBbix pblb (Proteocephalus exiguus, Diphyllobothrium dendriticum, Ichthyocotylurus erraticus) n Hanuma
(Chloromyxum dubium, Myxobolus lotae, Eubothrium rugosum). 3apa>K€HHOCTb UMW pbI6 COKpaTUNach. 34ecb
Mbl CTaJIKNBAEeMCH C UHTEPECHbIM SBJIEHNEM, KOIFAa Ha HaluMX rfa3ax ucyesalT HeKOoTOopble NpeacTaBuTenu
XONOAHOBOAHbIX " OKCUMUIBbHbBIX KOMIJIEKCOB
(Crepidostomum farionis, Phyllodistomum simile, Ph. conostomum, Haplonema hamulatum). Ewe paHblie n3
(ayHbl Bogoema Bbinann Henneguya zschokkei, Discocotyle sagittata, Crepidostomum farionis, Salmincola.

BopeanbHbI paBHUHHBLIA KOMMNEKC KpollHO3epa TakXke npeTepnesn psa M3MeHeHWd. YMeHbluimnach
3apaxkeHHoCcTb pbl6 payvkom Ergasilus sieboldi. Tpouecc HapacTawowen 3BTpodUKaLMm BoAOEMa OKa3as
aMMnTUpYyloulee BAMSHUE Ha pa3BuUTUME 3TOro padvka. Bo BcAkom cnyyvae, m B apyrux Haubonee
3BTPOMpPOBAHHbLIX 03epax 3TOT mapa3uTt nmbo oTcyTcTByeT (CBATO3epo, MIMaTo3epo), nmbo HaxoamTCAa Ha
rpaHun ucydesHoBeHus (Mukkenbckoe). Pexe cTanm BcTpedaTbcsa TpemaTonbl Rhipidocotyle campanula wn
Phyllodistomum pseudofolium. BbinagaeT HeMaToda Raphidascaris acus (PymsiHueB, 1991).

B KpolwHo3epe He npom3owno yCWIeHUs 3apaXeHHOCTU pblb napa3vTamn, CBA3aHHbIMU B CBOEM
YKVN3HEHHOM LIMKJIE C 300MJIaHKTOHOM. XOTS Mo Mepe 3BTpoduKaLm BogoeMa NpoayKTUBHOCTb 300MJIaHKTOHa
W ero poJib B NMTaHUn pblb yBEINYMBAIOTCSA, BO3MOXHOCTb 3apakeHuns pblb 3TuMu napasnTaMm He Bo3pacTaeT,
NOCKONbKY pblbbl MOTpebnaioT npeuMMmylecTBEHHO KNagouep, KOoTopble He SABASITCH MNPOMEXYTOYHbIMU
xo3seBaMu napasnTtos (Napagokc LynbmaHa).

HekoTopble mapa3uTbl, CBA3aHHble C 3006€HTOCOM, YBENMYMAM CBOK YUCJIEHHOCTb. Y TpemaTon
Diplostomum spathaceum w Ichthyocotylurus pileatus 3710 6bI0 CBA3aHO C BO3paCTaHMEM KOJIMYecTBa
MPOMEXXYTOYHbIX X035€B - OPIOXOHOrMX MOJIIIOCKOB. Yalle cTanu BCcTpedaTbcs ckpebru Acanthocephalus lucii,
TaK Kak ero rnpoMexxyTo4YHble X035eBa - BOAAHbIE OC/IMKM - BECbMa YCTON4YMBbLI K AEACTBUIO 3BTPOdUKaLNN.
NHBa3MpoBaHHOCTb pbl6 HEKOTOPLIMUK Mapa3nTaMn C NPAMbIM LMKIOM Pa3sBUTUSA TakXe MMena TeHAEHLUUIO K
HapacTaHuio (Apiosoma, Trichodina, Dactylogyrus, Argulus foliaceus).

B OHe>XXCKOM 03epe Yyepes noJlyBEKOBOM NPOMeXyTok BpemeHu (MeTpywwesckuin, 1940; PymaHueB n ap.,
1984) ons MHOrmMx BMAOB Mapa3vTOB, COoCTaBaswWwMX 6opeanbHbI NPearopHbIn KoMmnnekc (Rhabdochona
denudata, Chloromyxum thymalli, Ch. truttae, Gyrodactylus thymalli, G. cotti, G. limneus, Dactylogyrus
borealis), oTMe4yeHa TEHAEHUNSA K CHUXXEHMWIO 3apa>KeHHOCTU pblb. YMeHbLUIMNaCh MHTEHCUBHOCTb 3apakeHuns
ronbsiHa TpemaTtonon Diplostomum phoxini. Bupbl napa3uToB, obpasylowme apKTUYECKUI MPECHOBOLHbIN
KOMMJeKc, BeayT cebst HEOANHAKOBO. 3apa>KeHHOCTb pbl6 HEKOTOPBIMU N3 HUX CHU3MNACL. /13 BUOOB C NPSAMbIM
LWKIOM K TaKM OTHOCATCA padkn pofa Salmincola. EAMHNYHBI HaxooKM MoHoreHen Gyrodactylus lavareti. He
obHapyxeHa nusBka Acanthobdella peledina. Cpeanm napasuToB CO CJIOXKHbIM UWKJIOM pa3BUTUS,
3apa)KeHHOCTb KOTOpbIMU ocnabna, BblAeNIATCA Crepidostomum
farionis, Phyllodistomum simile, Capillaria salvelini, Cucullanus truttae.

Ocobbin vHTepec npencTaBnseT TOT (aKT, 4TO HEeKOoTOopble BUAbl MApPasUTOB apPKTUYECKOro
MPecHOBOOHOIr0 KOMIJIEKCa MPOSIBUAM SBHYIO TEHAEHUMI0O K YBENYEHUID YUCJIEHHOCTU 3@ MHOrONEeTHUN
NPOMeXXyTOK BpeMeHu. K BuaaMm, CBA3aHHbIM C 300MJIaHKTOHOM, OTHOCATCH LecToAbl Proteocephalus exiguus,
Triaenophorus crassus, Eubothrium salvelini, E. rugosum. TNMpoAoyKTUBHOCTb 300MJIaHKTOHa C 3BTpodumKaumnen
OTAEeNbHbIX 3a7MBOB M ryb Bo3pacTaeT, U pojib €ro B NUTaHuu pbib ecTecTBEHHO yBennynBaeTcs. Takas
3aBUCMMOCTb, Ha Hall B3rnAsfh, YCTaHaB/MBAEeTCHA Ha MepBOHavaslbHbIX 3Tanax 3BTpodmKaumum o3ep
onuroTpodHoro Tmna. OAHakKo B 3BTPOUPOBAHHbLIX O3epax HayYuMHaeT AEeNCTBOBaTb Apyras u3BecTHasd
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3aKOHOMEPHOCTb, KOrAia KOJIMYEeCTBEHHbIE MOKa3aTe v Pa3BMTMS 300MJIaHKTOHA PacTyT, a 3apaXeHHOCTb pbib
napasuTtaMmu, CBA3aHHbIMU C HUM, NagaerT.

M3 napa3nToB, CBA3aHHbIX C 3006€HTOCOM, KOTOpbIe [al0T MOBbILIEHME 3apa>KeHHOCTU pblb, ocobeHHOo
obpawaloT Ha cebs BHMMaHMe Te nMpencTaBUTENN, KOTOPble pa3BUBAlOTCA MPU y4aCTUN PEJIMKTOBbLIX PakoB
(Echinorhynchus salmonis, Cystidicola farionis, Cyathocephalus truncatus, E. borealis). Cyasa no 3apa>xeHHOCTHn
UMK, MOXKHO MosiaraTb, 4To B OHE)XCKOM 03epe, Mo KpalHen Mepe B OTAEJbHbIX ero parioHax, 3a npowealme
DecATUNeTUs Npou3oLWsI0 HapaCTaHWe YUCIEHHOCTW pPeJIMKTOBbIX pakoobpasHbix (MoHTonopes). 3TO
noaTeep>xaaetca rmapobrnonornyeckumm nccnegosaHuamm (dunatos, 1999; buopecypcbl OHEXCKOro 03epa,
2008). Takum ob6bpa3oMm, Ha MepBbIX 3Tanax 3IBTPOdMKaAUUM ONUFOTPOdHLIX 03ep HabnwpaeTca pocT
KOJIMYECTBEHHbIX MOKa3aTesie 3apaX€HHOCTU pbl6 HEKOTOpPbIMU BMAAMW Mapa3nuToB - NpeacTaBUTeNnsaMu
ApPKTUYECKOro NpecHOBOAHOIO hayHUCTNYECKOro koMnsekca. OgHaKo 3TO HapacTaHMe NPOMCX0ANT TONbKO A0
onpepesieHHOro npegena, T. €. 4O Tex Mop, MOKa AaHHbI ONIMrOTPOMHLIN BOOOEM HE MEPEXOAUT B HOBOE
Ka4yeCTBEHHOEe COCTOsHNE - 3BTPOUPOBAHHbIN TUM.

Cpenu akTonapasuntos 6opeasibHOro paBHMHHOIO KOMMJekca Habno4anock yBean4yeHne 3apaxeHHOCTH
pblb HEKOTOPLIMK MOHOreHesiMK poda Dactylogyrus, padkamu Argulus foliaceus w Tracheliastes polycolpus. B
OTHOWeEHNN 6ONbLIMHCTBA OPYrMX PakoB CYLLUECTBEHHbIX W3MEHEHWA He BbISiIBJIEHO. DTO OTHOCUTCHA U K
Ergasilus sieboldi. BO3MO>XXHO, 4TO OH MOJIy4YaeT LWMPOKOE pacnpocTpaHeHme niwb Ha 6onee Nno3gHMX aTanax
3BTPOPMPOBaAHMSA ONINTOTPOPHBLIX 03ep, Kak 3TO nMesio mecTo B lNMepTo3epe n KoH4o3epe.

B OHeXCKOM 03epe ycuaunaacb 3apa’XeHHOCTb pbl® napasuTaMu, CBSA3AHHBIMU C 300MJAHKTOHOM
(Proteocephalus, Triaenophorus, Camallanus, Philometra). Y MHOrmx mnapa3suToB, CBsi3aHHbIX C 6eHTOCOM,
TakXXe Bblpa)keHa TEeHOEHUMS K YBEJIMYEHUI0 YUCJIeHHOCTU. DTo TpemaTtonbl Bunodera luciopercae,
Allocreadium isoporum, Diplostomum spathaceum, Tylodelphys clavata, Ichthyocotylurus pileatus.
OcobeHHO 3aMeTHO yCcuauiacb MHBa3NUPOBAHHOCTbL pblb INYMHKaAMK TpeMaTol, KOTOPbIE 3aKaH4YMBalOT CBOM
XKU3HEHHbIA UMKA B pbliboagHbix nOTuuax. [lpouecc 3BTpoduKauumM He nNpenaTcTBYyeT pPa3BUTUIO UX
NPOMEXXYTOYHBIX X035€B - BPIOXOHOrMX MOJIIIOCKOB. 3apaXe€HHOCTb pPbld HEKOTOPbIMW HEMATOAAMU TaKXKe
Bo3pocna (Raphidascaris acus, Desmidocercella numidica, Capillaria tomentosa). Yawe cTann BCTpeyYaTbCH
ckpebHu Neoechinorhynchus rutili n Acanthocephalus anguillae. 3meHeHNs B 3apa>keHHOCTY pblb HeMaToAamm
N CkpebHAMU CKopee BCero CBUAETENIbCTBYIOT O TOM, 4TO B OTAEJIbHbIX MpubpexxHbiXx panoHax (ry6ax)
OHEe)XCKOro o3epa MpoW30LLJI0 HEKOTOPOEe HapacTaHue 3006eHToca. Hawwn gaHHble BMOJIHE COrJlacyloTcs C
pe3yfbTaTaMu, NoaydYeHHbIMU rngpobrnonoramm (CMupHosa, 1975).

B Jlapo)Xckom o03epe B pesyJsibTaTe BAUSAHUA XO3ANCTBEHHOW LEATENIbHOCTU YesioBEKa MHOroJIieTHME
n3MeHeHus ayHbl Hocunm 6osiee BbipaXKeHHbIN XapakTep U He 6blin BNOSHE MAEHTUYHbIMU C TaKOBbIMU B
OHexckom o3epe (PymsaHues, 2007). B nocnegHeMm, Kak y)Xe OTMeYasioCb Bbllle, €CTeCTBEHHbIN npouecc
3BTPO(MKaLUM COMPOBOXAAJICA YBEMYEHNEM YUCIEHHOCTU PEJIMKTOBbLIX pPakoobpasHbiX, B YaCTHOCTMU
Pontoporeia affinis. B Hem 3a nocnenHue 50 neT 3apa>XeHHOCTb pblb Napa3vTaMu, KOTOPbIE Pa3BUBAOTCA Mpu
y4acTun penKTOBbIX pakoobpasHbiX, UMena TeHAEHLUMIO K HapacTaHuio. B Jlano)xckoMm o3epe, B KOTOPOM Obinn
6onee BbipaXkeHbl MPOLECCH @aHTPOMOreHHOro 3BTPOPUPOBAHUS U 3arpsA3HEHNS, YNCNEHHOCTb U bromacca
PENMKTOBbLIX PaKoB, MO AaHHbIM CrnenyxmHom u ap. (2000), He npeTepnena 3aMEeTHOro YyBeMYEHUS.
EcTecTBeHHO, 3Ta 0CO6EHHOCTb HE MOrJjla HE CKa3aTbCA Ha Napa3nTax pblb, CBA3AHHbLIX B XXM3HEHHOM LMKJIe C
pennkToBbiMU pakamu (Echinorhynchus salmonis, Cystidicola farionis). Konu4ecTBeHHble MoOKasaTenu
3apa>KeHHOCTW UMUK He UCMbITLIBAOT POCTa M OKa3biBaloTCA 6osiee HU3KMMU, HEXeNn TaKoBble B OHEXXCKOM
o3epe.

B uenom 3BTpodmkaums o3ep onpenenseT xapakTep M HamnpaB/€HHOCTb MHOMOJIETHUX WU3MEHEeHUN
hayHbl mapa3nToB pbib. MI3MeHeHMs 3TW KacalTCs He TOJIbKO KOJIMYEeCTBEHHOro, HO U Ka4eCTBEHHOro
(BnpoBoro) coctaBa ayHbl. OHM Bonee Bcero Bbipa>keHbl y BUA0B 6opeanbHOro NpefropHOro M apKTUYeCcKoro
NpecHoBOAHOro KoMmnaekcoB. B nepBylo o4vepenb umcyesaloT Hambonee okcudUIbHblE U pPeodUIbHbIE UX
npenctasuTenn. PasHoobpasue BMAOBOro cocTaBa 3TUX (ayHUCTUYECKUX KOMIMJIEKCOB COKpallaeTCs.
Mponcxogawme m3MeHeHUs ayHbl NapasnTOB OTPaXKalT pas3/iMyHbie CTOPOHbI PasBUTUSA 03ep Mo nyTu
3BTpOMKaLMK, T. €. HOCAT HanpaBJIeHHbIN XapaKTep 3KOJIOrNYEeCKoM CyKLeccmn. B cpaBHUTENbHO CTabubHbIX
03epHbIX IKOCMCTEMAX, KaKUMK ABAAIOTCA KPYMHbIE O/IMFOTPOdHbIE 03epa, U3MeHeHMs dayHbl Napa3nToB 3a
MHOIOJIETHUM MEPUOL OKa3blBAlOTCHA MEHee 3HAYUTEsSIbHbIMU U HOCAT MPEeuMYyLEeCTBEHHO KOJIMYECTBEHHbIN
xapakTep. Yem 6bicTpee npoucxoAuT 3BTpodUKaUMA 03ep, TeM pe3ye 3TW U3MeHeHMUs BbipakeHbl. opf
BJINSIHWEM Mpouecca 3BTPodrKaLnm 03ep NPOUCXOANT CHKeHMe obLero BMA0Boro pasHoobpasms napasvTos
N N3MEHEHWEe YUC/IEHHOCTU OTAesIbHbIX BMAOOB. [Ipyron ecTecTBEHHbIN Mpouecc - AUCTpodukKaumsa osep -
nMmeeT Kak Obl 0bpaTHY TEeHOEHUWUIO Pa3BUTUA IKOCUCTEMblI OT OCHOBHOW cykueccuu (onurotpodus -
3BTpouMs). OHa BbI3bIBAET CHUMXXEHME MPOAYKTUBHOCTM 03ep M BMAOBOro pasHoobpasua dayHbl. Kak un
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3BTpodMKaums, 3TOT NPOLECC B NEPBYIO o4epenb U B HanbobLLen CTeNeHM NPOABAAETCA B MaJibiX 03epax Kak
OIMTrOTPOGHOro, Tak 1 3BTPOPUPOBAHHOIO TMMNOB. KOHEYHbIM 3TanoM pa3BUTUSA UX ABAAETCS MOJIUIYMO3HbIN
OUCTPOHbLIN TUMN 03ep, B KOTOPbIX U3 pblib OCTaeTcs HepedKOo OAWH OKYHb, @ Mapa3vTogayHa ero CUJbHO
obepHeHa (PymsiHueB, 2007).

3akno4yeHue

IBTPOUKaLMa N AUCTPodUKaums - 3ToO OCHOBHbIE eCTeCTBEHHbIe NpoLecchl, onpegensowme passutme
M TUMNOJIOrNYECKNIA CTaTyC 03ep. OHKn npoTeKakloT 0AHOBPEMEHHO N HanpaBJZIEHHO, HO NMPOABAKTCA B Pa3HbIX
03epax faJieko He OoOAWNHaKOBO. rlapaBVITbI pbl6 CNyXaT HadeXHbIMWN 3KOJIOTNYeCKMMN HOAUKATOpaMnN 3TNX
npoueccos.
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Yevgeny
Keywords: Summary:
parasites of fishes This work is devoted to the investigation of typological status
typology of lakes in the North of Europe (on the example of inland water
development of lakes bodies of Karelia and the Kola Peninsula). For that purpose, the
faunal complex parasites of fishes are used as ecological criteria. It is shown

that the eutrophication and dystrophication are the main
natural processes defining the development and typology of
lakes. They occur concurrently and directionally, but they are
not identical in different lakes. Parasites of fishes serve as
reliable ecological indicators of these processes.



