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KaHguaaTt buosnorndyecknx Hayk, MIHCTUTyT buoaorun Komu
Hay4YHOro UeHTpa YpasibCKOro oTAE/IEHNS POCCUNCKOV
akagemuu Hayk (167982, r. CoikTbiBKap, I'Cl1-2, y.
KommyHuctmnydeckas, 28), rafikov@ib.komisc.ru

AHHOTaUMA. B paboTe npencrtasfieHo onucaHue
MOpPOsIOrM4eckoro pasHoobpasms YykepodHbix ona baccenHa p.
Boiverga nonyndumnm  6enornasku v poTaHa-ronosewwkn.  Ux
BCENIeHMEe MPOM30LLNIO0 B pe3yibTaTe pPa3HbIX MEXaHU3MOB MHBa3UN
- CaMOCTOSTENbLHOro pacceneHnsa n akkammatTmlauumun. MNokasaHo,
yTo Besiornaska LWMPOKO pacnpocTpaHuaacb MO0 MarucTpasibHOMY
pycny p. Bblderga, BRAOTb 40 BEpxXHero Te4yeHus, a
AKKJIMMaTU3NPOBaHHLIA poTaH obuTaeT B HECKOJIbKUX MOXKAapPHbIX
BOAOEeMax AayvHbiXx obLlecTB B pafioHe CpefHero TevyeHus pekwn
CpaBHeHne Mopdonornyecknx onucaHunm Bbibopkn 6enornaskm ¢
ee HOMWHaTMBHOW OPMOM MO3BOJIMIIO YCTaHOBUTb bGonee
LWWMPOKNIA pa3MaxX WU3MEHYMBOCTWU KONMYeCTBa Ny4eln B aHaJIbHOM
NnJjaBHUKE N TbIYMHOK Ha repBon >kabepHon pyre. Ons poTaHa
Tak)Xe OTMeyYyeHo 6osbliee 4YUCno Jsy4eln B FPYAHOM U CMMHHOM
niaBHUKax. [laHHble W3MEHEHMSA MOXHO pacueHuBaTb Kak
pe3ynbTaT ajanTauum UCCAefoBaHHbIX MNONYAALUNA YY>KepOoOHbIX
BUAOOB K 0buTaHMo B ycnoBuax npuobpeteHHom 4acTu apeana. C
MOMOLLLbIO MOKa3aTens | XXMBOTOBCKOr0 BbISBAEH CXOAHbIN
YPOBEHb BHYTPUNONYASALNOHHOIO MOPOSIOrN4ecKoro
pa3Hoobpa3na BbIBOpPOK poTaHa wn 6enornaskm. ITO  MOXKET
yKa3biBaTb Ha 06WHOCTb NpOTEKaoWMX MPoLecCcoB Npu BCEEHUN
BMOa Ha HOBYL Tepputoputo. OgHaAKO 4YacToTa aCMMMETPUYHOro
NnposiBNIeHNs Ha Npu3Hak B BbIbOpKe poTaHa OKa3aslacb BbICOKOM (4
6anna) n COoTBETCTBOBAJIa YPOBHIO 3HAYUTESIBHOIO OTKJIOHEHUS OT
HOpMbl. Ha ocHOBaHUM NpoaenaHHoOM paboTbl BbIABUHYTaA rMnoTesa
0 TOM, 4TO nonynsauus, cdopmupyroLasca n3 HebonbWoOro ymucna
ocober B BOOOEME MaJloM nNJoOWAAM, WCMbITbIBaeT 6osbluee
BO3OENCTBME 3KOJOrMYeckux akKTOpPOB Ha Mepuon paHHero
OHTOreHesa no CpaBHEHUID C CaMOCTOSATEJSIbHO paccensawmMncs
no pycinam pek sumpamu. MNMpegnonaraeTcs, 4TO B OCHOBE AAHHOMO
npouecca nexaT 3PPEeKTbl «OCHOBATENA» U «IOPJbllUKa BYTbIIKN».
© MNeTpo3aBOACKUN rOCyNapCTBEHHbLIN YHUBEPCUTET

AKTNBHOE X035INCTBEHHOE OCBOEHME BOOHbIX 3KOJIOFMYECKUX cucTeM B XX B. MPUBEJIO K
CTaHoOBNeHUO npobneMbl OUMONOrMYECKUX WHBA3WA, T.e. MUTpPaUMM U  BCEJIEHUIO
rmapobroHTOB 3a MNpenefibl CBOUX «MAaTEPUHCKUX» apeanoB (bBnonormyeckme wuHBasuwu...,

2004; CTtepaurosa,

Mnbmact, 2009). K aHTponoreHHo-obyC/OBAEHHbIM MPUYNHaM
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pacceneHma BUOOB OTHOCATCA npeobpa3oBaHme cpepnbl 0buTaHMA WMAN U3MEeHeHne ee
JKOJIOMTMYECKUX XapaKTEepPUCTUK, LesieHanpaB/ieHHAs WHTPOAYKUMA WU PEUHTPOAYKUUN
BMAOB, @ TakKXe cay4danHoe sceneHue (bnonormdyeckme nHeasnu..., 2004).

Ons BOOHBLIX 3JKOJIOTMYECKUX CuUCTeM pJaHHasa npobnema Hambonee akTyanbHa,
MOCKOJIbKY Mpu KX TpaHchopMauunm YCTPaHAITCA reorpaguyeckme 6apbepbl Ans
pacnpocTpaHeHua obuTalwmx B HUX rnapobmoHTOB. B pesynbTaTe paHHOro npouecca
BO3MOXXHO M3MEHeHMe CoCTaBa N CTPYKTYpPbl pacCMaTpMBaeMbIX CO0BLLECTB, YTO NPUBOANT K
3KONOrMYecKnM 1N SKOHOMUYEeCKMM nocnenctenam (Lodge, 1993).

OOHUM U3 NHTEpeCHbIX acnekTOoB UcCciefoBaHUA MHBa3WOHHOMO Mnpouecca ABNAAETCH
n3ydyeHume eHoTUNMYeCckoro pasHoobpasns 4y>XepoaHblX BUAOB. W3BeCTHO, 4TO
BHYTPUNONYAALNOHHAA N3MEHYMBOCTb KOJSIMYECTBEHHbIX MPU3HAKOB ABNSAETCHA pe3ysibTaToM
CJIOKHON CUCTEeMbl B3aMMOOENCTBUA reHodoHOa rpynnbl W YCAOBUA KOHKPETHOWN
NaHawamTHO-reorpaguyeckon 30Hbl  (KupnnyHukos, 1987; Tasnos, 2007). CwunbHO
pasnnyalowancsa YNCNEHHOCTb CTapTOBbIX FPYMNMNUPOBOK (OT HECKOJIbKUX eAuHUL, 00 COTeH
TbICAY) MPU pasHbiX NyTAX WMHBasUW, a TakKXe BO3OeNCcTBMe ecTecTBeHHoro oTtbopa B
KOHEeYHOM uTore opMmMpyloT onpefesieHHoe eHoTunm4yeckoe pasHoobpasme nonynsauuin
4yy>XepoHbIX BUAOB, KOTOPOE NpeAcTaBaseT OCHOBY AJ18 UX BO3MOXHOW AnddepeHumnaumu.

B GacceliHe peku Bblyerpga, ABnsOWENCAa OOAHON U3 KpyrnHenmwmnx pek Pecnybnmku
Komu, B XX-XXI| BB. mMpou3oLwina HaTypanm3aumsa benornasku Ballerus sapa (Pallas, 1814).
OCHOBHbIMU UCTOYHMKAMU BCENEHUS 34eCb ABUINCh MMAPOTEXHUYECKNE COOPYXEHNS, cpean
KOTOpbIX Haubonblyld poJSib B MPOLLECCe pacCesieHMs Cbirpasan KaHasbl, coegunHsowme
6accelnHbl KpynHeNnLWnx pedHoix cuctem (Hosocenos, 2000).

NHonm kopupop wHBasuMW npeacTaBsieH pas3fiMyHbIMUM MCKYCCTBEHHbIMW BOLOEMaMu,
cpein KOTOpblX, MNOMWUMO BOAOXPAHWWL, €CTb Ja)Ke He3HauyuTesbHble Mo njaowaan
rno><KapHble BoOOeMbl U Kapbepsbl (3axapos, bo3Hak, 2011; Pacdumnkos 2016). Tak, Hanpumep, B
MOXKapHbLIX BOAOEMaXxX [AayHbiX 0OLEeCTB B HECKONbLKUX KuaoMeTpax OT . CblKTbiBKapa
obHapy>xeH poTaH-ronosellka Perccottus glenii Dybowski, 1877, BceneHHbln Tyna
akBapumyMmmcTamu mnnm polibakamu-niobutenamm B 90-x rogax npowioro cronetmsa (bosHak,
2004).

HeonHOpOOHOCTL ycnoBur (OPMUPOBAHUA MNONYNAUUA pacCMaTPUBAEMbIX BUAOB U
pa3Has YUCAEHHOCTb WX CTapTOBbIX FPYMNMAVWPOBOK MO3BOMAKT HaM MPeanosioXuTb, 4TO
nokasatenn Mopdosiornyeckoro pasHoobpasna m cTabunbHOCTb pa3BuTUa ocoben B
nonynauumsax poTtaHa-rososewkn n 6enornasky MOryT oT/M4aTbCS.

HabnogeHna 3a npoueccamum MHBa3nW OalOT BO3MOXHOCTb BbIIBUTb Mpoucxogsuime
N3MEeHeHNsa pbIOHOM 4YacTu coobliecTBa KPYMHbIX PEYHbIX CUCTEM €EBPOMENCKOro CeBepo-
BOCTOKa Poccum, 41O HeobxoOuMmo ANs MPOrHO3MPOBAHUSA BO3MOXHbIX 3KOJIOFUYECKUX W
SKOHOMMYECKux nocnencTemn. W3yyvyeHune 6Huonormveckmx ocobeHHOCTEN MONyAALUN
4Yy>KepoOHbIX BUOOB, XapaKTepU3YLNXCS pa3HbIMU MexaHu3Mamu (cnocobamm) mHBasuu,
MO3BOMIMT OLLEHUTb MpoLecc agantaunm Buaa K HOBbIM yC/i0BUAM 0buTaHWS, BHECTU BKNa4 B
MOHMMaHWEe NPUYUH U HanpaB/IEHHOCTM MUKPO3BOJIIOLMOHHOIO npoLuecca npu pacceneHum
BNOOB.

Uens paHHo paboTbl - onucaTb QeHoTunM4Yeckoe pasHoobpasme nonynsauun
6enornasku n poTaHa-ronoBeLlKM B npegenax baccenHa p. Bolyeraa.

MaTepuansbl

MaTepunan, NCNoJIb30BaHHbLIN A9 AaHHOW paboTbl, COBMPaNCA KPIOYKOBLIMU N CETHLIMU
OPYAUSMU 5I0OBa B HECKOJIbKUX MasbiX mpydax (paroH pacnonoxeHus - N 61°40'56.8" E
50°45'48.0") Ha TeppuTopmun gadHbix MaccneoB ¢ 2012 no 2014 r., a Tak)Xe pycqloBON YacTu
p. Boiverga B panoHe r. CbikTbiBKapa ¢ 2022 no 2024 r. Obbem obpaboTaHHOro maTepmana
cocTaBun: aBe Bbibopkn no 30 3K3. poTaHa-rosioBewkn U 31 3k3. 6enornaskn. Takxe Ons
CPaBHUTENLHOIO aHasM3a WUCMOoJib30BaHa BbIOOpPKa selwa B KoM4ecTBe 34 3K3. U3 TOro xe
panoHa oTnoBa (puc. 1).

Mnowaab ManbiXx NpynoB, roe obumTaeT poTaH, cocTaBaseT oT 3 40 6 ra, rpyHT
rnecyaHHbIn C HaunkoM. Bpoonb 6eperos npomspacTaldT JIMCTBEHHbLIE U XBOWHbLIE MOPOAbI
OEepeBbEB, @ TaKXe OTMEYeHbl 3apoCsnM poro3a M pasfiIMYHbIX BUOOB OCOK. Boga mmeert
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KOpUYHEBATYIO OKpPaCKy C Npo3pavyHoCTbio 0KoJ1o 0.9 M no aucky Cekku. Mo pesynbTaTam
r’MOPOXMMNYECKOro aHanm3a, NpoBedeHHOro Ha 6a3se nabopatopun «dkoaHanuT» NHCTUTYTa
6rnonorum Komu HLU YpO PAH, Boga oTHOCUTCA K rmapokapboHaTHO-KalbLMEBOMY Knaccy 1-
ro Tuna C MoBbllUEHHbLIM COAep)XaHUeM MOHOB HaTpua N Kanuda. MnHepaamsauma coctaBuna
no 300 mr/n, 4TO B ABa pa3a Bbile, 4YeM B MOWMeEHHbIX BojoeMax bBacceliHa cpefHero
TeyeHus p. Boiverpa. B netHum nepmop oTMedeHo 60sblUIOE KONYECTBO HUTYATbIX
BOLOPOCNEN, MOKpbIBalOWMX cobon [HO BoAOEMa, a TakXe 3apacTaHue MOBEepXHOCTU
BOZHOI0O 3epKaJia nccnefoBaHHbIX NPYyAOB PsACKOW Manon Lemna minor L.

bonee BbiCOKas MwuHepanm3auums, colepxaHwe a3oTa W docdopa, a Takxke
WHTEHCUBHOE pa3BUTUE BOLOPOCSEN CBUAETENbCTBYIOT O MPOUCXOOSALLEM aHTPOMNOreHHOM
3BTPOPUPOBAHNN YKa3aHHbIX BOAHbIX 06bekToB (Pacdhukos, 2018).

30 40
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Puc. 1. KapTa-cxeMma paioHa uccrnenoBaHus B 6bacceiHe p. Boiyerga. YCioBHble
0603HaveHnA: Ne 1 1 2 - MeCTa OT/I0Ba poTaHa B 4a4YHOM MaccmBe «[bIpHOC», Ne 3 - MecTo
MOMMKN pOTaHa B Ja4yHOM MaccmBe «Haxogka», Ne 4-5 - mecTa oTnoBa 6enornasku u newa B
pycne p. Boiverga, 6 - asTofnoporu, 7 - gadu, 8 - HacesieHHble NMYHKThbI

Fig. 1. Scematic map of the research area in the Vychegda River basin. Symbols: 1 and
2 - ponds, places of catching Chinese sleeper in the dacha community "Dyrnos", 3 - pond,
place of catching Chinese sleeper in the dacha community “Nakhodka”, 4-5 - places of
catching white-eye bream and eastern bream in the Vychegda River, 6 - highways, 7 -
dachas, 8 - settlements

MeToAabl

O6bpaboTky MaTepumana npoBoAuan B nabopaTOpPHbLIX YCNAOBUSAX MO CTaHOAPTHbLIM
MeToaukaMm (MpasauH, 1966), MCNO/b30BaB A/ MOArOTOBKU AaHHOW paboTbl Nvllb rpynny
CTabuibHbIX B OHTOreHe3e MepUCTUYeCKUX MpPU3HakoB: I/l - 4ncno nNpoboaeHHbIX Yewyn B
60KOBOM NMHUK (4NA poTaHa sSquMa - YNC0 nonepeyHbIX pALoB Yewyin B 6oky Tena), D nnm
D5, A, V, P - 4nCcno BETBUCTLIX JIy4eN COOTBETCTBEHHO B CMWHHOM (451 poTaHa BO BTOPOM
CMMHHOM), aHaJlbHOM, OplOWHOM U TFPYAHOM MAaBHUKE, Sp. br. - 4YNCNO TbIYNHOK Ha 1-i
xabepHonm nyre, vert. - obuiee 4Mcno NO3BOHKOB. [N 6onee TOYHOro onpeaesieHus
KosM4yecTBa Jiydel B MJaBHMKAX W TbIYUHOK Ha MepBon >XabepHOW pAyre yka3aHHble
CTPYKTYpbl OKpallMBan ann3apuHOBbIM KpacHbIM (Akyb6oBcknin, 1970). 3HavyeHMa NapHbIX
MopdoiorM4eckmx MpU3HaAKoB MNpeAcTaBfeHbl MO JIeBOW CTopoHe Tena. [pu Hanuymu
CPOCLUNXCH MO3BOHKOB WX KOJMYecTBO 6bly10 onpefesieHoO Mo OCTaTKaM COYJIeHOBbIX
NOBEPXHOCTEN N OCTUCTbIM OTPOCTKaM, Npon3sefeH nepepacyeT ux obwero KkonnyecTsa.
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CtaTuctnyeckasa obpaboTka JaHHbIX NpoBedeHa C WUCMOJAb30BaHWEM MPOrpaMMHOro
naketa PAST 3.25. Bcnencteme OTCYTCTBUSA  MOJIOBOrO  AuMMopdusMa Mo  BCeM
NCCIefOBaHHbIM MepUCTUYECKUM Mpu3HakaM BbIOOPKU MpencTaBsieHbl CMELlaHHbIM Mo
MOJIOBOMY COCTaBY MaTepuMasioM. 3Ha4YeHNEe NMPU3HAKOB HOMUHATMBHbLIX (POPM NMpeacTaB/IEHO
13 MoHorpadumn «ATnac NnpecHoBoAHbIX pblb Poccun» (ATnac..., 2003).

Ona oueHKn CTabuabHOCTM Pa3BUTUSA YY)KEPOOHbIX BUOOB MPOBEAEHO onpeaesieHue
4aCTOTbl aCMMMETPUYHOI0 NMPOSABJEHNS Ha NMPU3HaK (3axapos n gp., 2000) B bunaTepaibHbIX
Mopdosiornyecknx npusHakax (squma wamll, P, V, sp. br.), onpeneneH YpOBEHb
Moposiorm4eckoro pasHoobpasmsa ¢ NnpuMeHeHneM KoadhuumeHTa Bapmauum, nokasartens
(u) mneoTtoBckoro u gonu (h) peokux mopd (MKmeotoBckuin, 1980) Ha OCHOBaHUWN CeMWU
MPU3HaKoB, YKa3aHHbIX B Tabn. 1 n 3.

Pe3ynbTaThl

Ha ¢oHe [oCTaTO4HO WHTEHCMBHOro pbl6ONOBCTBA, COCPEOOTOYEHHOro B
pacCcMaTpMBaeMOM BOLAOTOKE, XO3ANCTBEHHO UeHHbIX (cur OObIKHOBEHHbLIN, Xapuyc
€BPOMEenCKNN) n KPynHbIX 4YacTUKOBLIX (WlyKa, Jfew) BWAOB pbib, yBennymBaeTcs
MPOMbICNIOBOE 3HAYeHUEe MeHee LieHHbIX npeacrtaBuTenen NxtmodayHbl, OOHUM U3 KOTOPbIX
ABNsAeTCcA paccensawwanca 6benornaska. B 6accenHe p. CeBepHaa [OBMHa OHa CTana
oTMe4aTbca B 1960-x rr., a B p. Bbiderga - B Havane 1970-x rr. (ConoBkuHa, 1975;
Hosocenos, 2000). Ha cerogHAWHWIA [OeHb AaHHbIA BUO OCBOWA pycyioBble 6GuoTOMbI
0oCcTaTo4HO obwmpHon TeppuTopumn baccenHa p. CesepHas [IBMHa, B T.4. HUWXKHEe 1 cpefHee
TevyeHunsa (0o panoHa C. YCTb-Kynom) caMoro KpynHoro nputoka - p. Belvyerga.

Ham Heu3BecTHO, Kak WMEeHHO (rMocpeACTBOM aKBapuyMUCTOB WAW pblibaKoB-
nobutenen) poTaH-rosioBellka 6bl1 aKKIMMaTU3NPOBaH B NMpPyAbl AavyHOro obuecTea Bo3ne
r. CblKTbiBKapa, ogHako Heo6xoOAMMO OTMETWUTb, YTO MO MPOLUECTBUMU OBYX OECATUIETUN
CNeKTp BOJOEMOB, rae OH O6bi1 0bHapyxeH, yBenun4dusncsa. MNMomumo o3ep Ne 1 um 2, rpe
oTobpaH MaTepuan, obHapyXeHbl 0cobu poTaHa B APYrux noxkapHbix Bogoemax (Ne 3) Ha
yoaneHmn 10 KM OT nepBoro MecTa obHapyeHusa (cMm. puc. 1). B MHbIX BOOHbIX 0bbeKTax
b6accerHa p. Bbiverga gaHHbIN BUA NOKa HE 3adMKCUPOBaH.

BennynHa n Ouana3oH U3MEHYUBOCTU MEPUCTUYECKUX MPU3HaKoB ©Genornaskm u
poTaHa-ronoBewkn n3 baccenHa p. Bbiverga (cm. Tabn. 1) COOTBETCTBYIOT UX BUAOBbLIM
CcTaHpoapTaM no 6onblien 4YacTum nokasaTtenenm (Atnac..., 2003). OpgHako HeobxoOmmo
OTMETUTb, 4YTO Benornaska xapakTepusyeTcsa 60MbLWIMM KOJIMYECTBOM JIy4ell B aHa/lbHOM
MiaBHUKe U TbIYMHOK Ha >xabepHon gyre. PoTaH, B CBOKO o4yependb, uMmeeT 6osblLUee 4YMCNO
Nlyden B TpygHOM UM CNWMHHOM nNAaBHWUKax. [Mpu aHanm3ze onybAMKOBaHHbLIX OaHHbIX
obHapy>XeHbl pa3HoHamnpaBJIEHHbIE 3HAYMMble OTAMYUSA C YKasaHHbIMKM Bblbopkamu.
Hanpumep, poTaH 13 BogoemoB Pecnybnnkm Komu 3Ha4ymmo otnamdaetcsa (Tst = 4 npu p <
0.05) MEHbLIUM KOMYECTBOM BETBUCTLIX JIy4en BO BTOPOM CMUHHOM U aHasibHOM (Tst = 7.5
npu p < 0.05) NnnaBHMKax No CpaBHEHWNIO C HAaTUBHOW NoNynAUMeENn U3 panoHa r. XabapoBcka.
OnHako Kakas-nmbo reorpaduyeckas o0yC/OBAEHHOCTb (3aBUCUMOCTb OT  LUUPOTHI
MECTHOCTWN) 3TUX U3SMEHEHUI HEe NPOCTIEXXNBAETCH.

Tabnuua 1. 3Ha4YeHNST MEPUCTUYECKUX NMPU3HAKOB POTaHa-rosI0BELLKM NO HaWNM ”
ony6anKoBaHHbIM AaHHbIM

PainoH noumkun, 3Ha4veHmne MopdosIorM4eckoro npusHaka NCTOYHUK

tipota squma D, A %4 P sp. br. vert.

HomuHaTuBHaa 36-43  9-11 7-10 5 10-14 11-14 - Atnac..., 2003

opMa

Pecn. Komu, 36-43 8-12 6-10 5 14-18 10-14 29-31 Haww gaHHble

PyAR (617) - T3g sy 99+ 82% 5 155+ 119+ 29.8= gi?g’oep’i";“i'*:a”
0.2 0.1 0.1 0.1 0.1 0.1 60) '
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ApxaHrenbckas - 8-11 7-11 29-31 KacbsHOB,
fg;;3 osepo | 101 9.1= 30.0 + 58"1’3”"036"
0.2 0.2 0.1
r. Xabaposck, - 9-12 9-12 - - - 29-31
CTapuua (487) 108+ 99z% - : i 30.2 =
0.2 0.2 0.1
r. CapaHck, - 10-12 8-12 - - - 29-31
ozepo (547 108+ 93=x - : i 29.9 +
0.2 0.2 0.1
MogMockoBbe, - 6-12 6-11 4-5 8-15 - - LLlepbakoBa u
Kapbep (55°) i 10 8 5 11 i i ap., 2017
Tomckasa obn., - 10-12 8-10 5 10-14 10-13 - CycnsieB v ap.,
npyA (56°) - 113+ 90+ 5 13.1+ 109+ 2016
0.1 0.2 0.2 0.1
Camapckas - 9-12 8-11 5 15-18 - - LLlemoHaes,
Oors; 03P 109+ 97+ 5 16.7 £ - : paneno,
0.1 0.1 0.1
MpkyTCckoe 38-44 12-14 10-13 5 15-17 - - BorpaHos,
BOA-we (327) 74y 13 115 5 162 - - 2023
BepxHee 36-42 10-12 8-10 - 11-14 11-12 28-30 JKypasnes,
Obe mosb 377+ 110+ 91z - 123+ 111+ 284+ 2012
o 0.3 0.1 0.1 0.1 0.1 0.1
(53°)
Cepbus, nonma - 9-13 7-11  3-6 12-14 - - Nikoli¢ et al.,
p- Aynan (44%) 104+ 97+ 33+ 13.0% - - 2021
0.1 0.1 0.1 0.1

MpumevaHune. Hap YepTol - npeaesnbl BapbUpPOBaHWSA, Mo YepTon - cpelHee
3HayeHMe NpusHaka = ero ownbka (Mpn Hannu4un).

Pe3ynbTaTbl, MOSy4YEHHbIE HAa OCHOBAHMN MOP(ONOrNYEeCKNX OMMUCAHUA OLHUX U TexX
Ke MNpu3HakoB (ykasaHbl B Tabn. 1 n 3), cBUOETENbLCTBYIOT O TOM, 4YTO MOMNYAALUOHHOE
pa3Hoobpa3une 6enornaskm (u = 3.61 =+ 0.11 nh = 0.14 £ 0.02) n poTtaHa U = 3.44 £ 0.12 n
3.45 £ 0.09; h = 0.15 = 0.03 n 0.09 = 0.02) pocToBEpPHO He pa3aunyatTcsa. B To Xe BpeMs
rnokasaTesib 4acTOTbl aCMMMETPUYHOro MPOSIBAEHUS Ha MNPU3HaK M ero 6ansbHas oOuEHKa
0N pOTaHa-roJIOBELIKM YKa3blBaldOT Ha CYLWECTBEHHble OTKJIOHEHMSA CTabunbHOCTM
MHOWUBNAOYANbHOIrO pa3BUTUA ero BblIObopok oT HopMbI (Tabn. 2).

Tabnnua 2. 3HavyeHns NokasaTesnen Mopdoornyeckoro pasHoobpasnsa n
hNYyKTYyUpylowen acuMMeTpUn NCCrefoBaHHbIX BEIOOPOK benornasku, newa n potaHa-

roJI0BELLUKN
Bunn Yncno YAM/MN bann Moka3aTenb Donsa

ocoben JXMBOTOBCKOIO penkmnx

(1) Mopd (h)
benorna3ska 31 0.26 = 0.03 1 3.61 £ 0.11 0.14 = 0.02
Newy, 34 0.30 = 0.04 2 3.93+£0.11 0.13 = 0.02
PoTaH 03epo Ne 1 30 0.36 = 0.04 3 3.45 = 0.09 0.09 = 0.02
PoTaH 03epo Ne 2 30 0.40 £ 0.04 4 3.44 £0.12 0.15 £ 0.03
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MpumedaHne. YAM/M - 4yacToTa aCUMMETPMNYHOI0 NPOABEHNSA Ha NMPU3HaK, bann -
6annbHas oueHKa NokKasaTens aCMMMeTPUN.

OoHMM 13  (aKTOPOB YCMEWHOW HaTypaau3aumnm BCeSleHUEB SABAAETCH  UX
unoreHeTn4yeckoe cxoacteo ¢ abopureHHbiMn Buaamum pbib6 (Xu et al., 2024). Tak,
HanpuMmep, Onas 6enornasky, akKTMBHO pacCensalwWencs no MarucTtpanbHoMy pyciay
p. Bblierga, MOXHO yKasaTb 61M3KOPOACTBEHHLIN BuA - neuw, Abramis brama (Linnaeus,
1758). 2T0 AOBONILHO LWWUNPOKO pPacnpoCTPaHEHHbIM W MacCcoBbIM Bua B baccenHe nlyvyaemom
pekun. Mopdonormnyeckoe pasHoobpasne ero BbibOpKM oka3zanochb Bbiwe (3.93 = 0.11, Tst =
2.1 npup < 0.05), 4yem y 6enornasku, NpM OTCYTCTBMN 3HAYUMLIX PaA3/INYUA B YPOBHE
acuMmMeTpumn.

Hanbonblwinm Bknag B nokaszaTtesb obwen Mopdosormi4eckon N3MeH4YnMBoCTr newa u
6enornasku BHEC/AM OOHM U Te XXe Mopdoaornyeckne CTPYKTYypbl, CPeAnN KOTOPbIX: YUCIO
npobofeHHbIX Yelwwyn B 6oKy Tena, BETBUCTbIX Jlydel B aHa/lbHOM MJIaBHUKE U KOJMYECTBO
»abepHbIX TblYNMHOK (CM. Tabn. 3).

Tabnnua 3. OCHOBHble NokKa3aTes M N3MEHYUBOCTU MEPUCTUYECKUX MPU3HAKOB
benornasku v newa n3 baccenHa p. Beiverga

MpusHak Benornaska (n = 31) New, (n = 34)

min-max X % X, cv m U min-max X * X, CV. m U

I 49-54 51.8 + 2.3 6 53 % 52-60 55.4 + 3.1 9 82+«
0.2 0.4 0.4 0.5

D 8 8 0 1 1.0 = 9-10 9.1+ 3.2 2 16+
0.0 0.1 0.1

A 36-43 40.0 = 4.5 8 7.3 % 23-28 25.6 = 5.3 6 57=%
0.3 0.4 0.2 0.2

v 7-8 8.0 = 2.3 2 1.4 = 8-9 8.0 = 2.2 2 13=
0.1 0.2 0.1 0.2

P 16-18 16.7 = 3.4 3 2.6 = 16-17 16.5 = 3.1 2 20+
0.1 0.2 0.1 0.0

sp. br. 20-25 22.2 = 5.9 6 54 =+ 21-27 24.0 = 6.2 7 6.1=%
0.2 0.3 0.3 0.4

vert. 45-47 46.4 + 1.2 3 25+ 43-45 44.1 + 1.3 3 2.7+
0.1 0.2 0.1 0.2

YpoBeHb MOpdosiIorM4eckoro pasHoobpasunsa, 3.6 = 39 %
paccYnTaHHbIN No BbibopKe (u) 0.1 0.1

MpnmeyvaHwne. min-max - npenenbl BapbnpoBaHUA, X £ X, - COEOHEE 3Ha4YeHNE

npusHaka * ero ownbka, CV - KoauumMeHT Bapuaunm, m - KOaM4eCcTBO BapnaHToB (Mopd),
I - NoKa3aTesib XKNBOTOBCKOrO.

OG6cyxpeHue

PaccmaTpmBaemble BuAbl pbi® O4YeHb OT/INYAKOTCA MO CBOUM TMPEAMNOYTEHUSAM K
rNaBHbIM 3KOJIOFMYECKUM XapakKTepuUCcTUKaM, 4TO NOATBep)XAaeTcsd MNPUHALANEXHOCTbIO K
pa3HbiM (ayHUCTUYeCKMM KoMmmnaekcam pbi6 (Hukonbckuin, 1980). Tak, Hanpumep,
6enornaska OTHOCUTCHA K MOHTOKACMMMCKOMY WXTUOKOMMAEKCY, a pOTaH-rosioBellka - K
KUTaNCKOMY paBHUHHOMY. OgHaKo, HECMOTPS Ha TO, YTO OCHOBHas YepTa npeacTaBuTenen
MOHTOKACMMUCKOro UXTUOKOMMAEKCa - 3To TennoniobusocTb, 6an3koe duoreHeTnyeckoe
CX0ACTBO 6enornaskm C LWUMPOKO pPacnpoCTpaHeHHbIM B AaHHOM OaccerHe newomMm MoXeT
CBUOEeTeNbCTBOBATL O €e NMpeapacnoflioXeHHOCTN K pacceneHuto B ycnosusax Cesepa (Xu et
al., 2024). Ha cerogHawHWn feHb 6enornaska paccenunacb no pycny CesepHon [BUHbI 1
BMJIOTb 4O BEPXHEro Te4eHNsa O4HOro U3 KPYNHbIX MPUTOKOB - p. Belveraa.
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MpenctaBuTeENN KUTANWCKOro PaBHUHHOIMO KOMIJIEKCa MMEIOT BbICOKUA WHBA3UBHbLIN
noTeHumasn, 4To MO3BOJIUIO UM paccenuTbCa No Bcen Poccum, conpenenbHblM CTPaHaM U He
TOoNbKOo (PeweTHukaB, 2009; WHTepecosa, 2016; Kymepckun, 2015; JlykmHa, 2011). B
YaCTHOCTUK, POTaH XapakKTepulyeTCs TakKUMu OCOBEHHOCTAMMU, KakK KOPOTKUA >XM3HEHHLIN
UVKJ, LWWPOKUA CAEKTP MUTaHUSA U 3HAYUTEsIbHbI YPOBEHb TOJIEPAHTHOCTU K Pas/INYHbIM
aKkonorn4yeckmm aktopam (KacbsiHoB, T[opowkosa, 2012). [LaHHble BuUAbl MOXHO
paccMaTpuBaTb KakK MpuMMep pa3HbiX MEXaHM3MOB BCEJIEHUA - CcaMopacCesieHna u
LlesieHanpaBJ/IEHHOr 0 UM CAYYaNHOro BCENeHUS Manon rpynnon.

MpoBefeHHOE wucCcCAenoBaHME TMOKasasNo, 4YTO pa3MaxX W3MeH4YMBOCTU BbIGOPOK
6enornaskm u poTaHa-rosIoBELWKN Ha npuobpeTeHHON YacTu apeana MO HEKOTOPbIM
MOpPOSIOrMYeCkKMM MNpU3HakaM BbIXOOUT 3a npefesbl paHee OMUCAaHHOW HOMUHATWUBHOM
dopMbl n3y4aembix BnaoB (Atnac..., 2003).

N3BECTHO, 4TO YMC/IO /IEMEHTOB B HEKOTOPbLIX CKENETHbLIX CTPYKTYypax pblb MOXXeT He
TONIbKO OTpaXkaTb HaC/NeACTBEHHYIO HOPMY peakuum, CPOopMUPOBaBLUYIOCS B Mnpouecce
ajanTauMn BUAa K yCNOBMAM KOHKPETHOW JIOKaJIbHOW NaHAwadTHO-reorpa4eckon 30Hbl,
HO Tak)Xe 6blTb CBA3aHO C TeMMepaTypon OKpyXKalowen cpenbl, Mpu KOTOPOM MNpoOXoauT
paHHUN oHToreHes (Koxapa un gp., 1996; Epwos, 2003). HaTmBHble nonynsaunum poTaHa-
rONIOBELIKN MpaKTU4eckn He obuTanu cesepHee 54° c.w., a 6benorna3sku cesepHee 59-60°
C.lw. WN3BecTHO, 4YTO 3HAYUTESNbHLIA YPOBEHb W3MEHYMBOCTM MOXKET HabnwoaaTbcsa B
rpynnupoBkax, obuTaloWwmnux B HEONTUMaJIbHbIX YCNOBUSAX, HanNpuMep Ha rpaHuue
3aHMMaeMoro apeana (9dkosnes, M3tomoB, 1982). bosee BbICOKNE NOKa3aTeNN N3MEHYNBOCTHU
OTMeYanucb AJ19 MHBA3MBHbLIX NONyNsAUMA poTaHa U ApyruMu asTopamu (XKypasnes, 2012;
KacbsHoB, NopowkoBa, 2012; LWemoHaes, KnupuneHko, 2013). Konn4yecTBEHHbIE U3MEHEHUNS B
MOpOTMMNE NCCNeAoBaHHbIX FPYMNMUPOBOK CBUOETENLCTBYIOT 00 yBENNYEHNN N3MEHYMBOCTU
ocobenn n BO3MOXHbIX afanTUBHbIX MeEpPecTporkax K YC/NoBMAM NpuobpeTeHHON YacTwu
apeana.

Moka3aHO OTCYTCTBME 3HAYMMbIX Pa3INYMn B MoKasaTensax MnonynsaumMoHHOro
pa3Hoobpa3na (MHOeKC >KMBOTOBCKOrO W [J0N9 pefokux wmopd) mexny Bbibopkamu
6enornaskum u poTaHa-ronoBewkn. B To »xe Bpema npu cpaBHeHUU Oenornasku wu
6,11M3KOPOACTBEHHOrO Buaa - newa obHapyXeHbl 3Ha4YMMble pa3anyna. C 04HOW CTOPOHBI,
3TO MOXET 06bACHATLCA MHOMBUAYASIbHLIM XapaKTePOM N3MEHYMBOCTU pPa3HbIX BUAOB pbIb,
C Apyrom - oTpakaTb OOLLYI0 TEHAEHUUIO CHUMXXEHUs NonynasaunmoHHOro pasHoobpasmsa npu
BCE/IEHMWN Ha HOBYIO TEPPUTOPULO.

Monynsauwnsa, dopmupyowanca 13 Hebonblworo 4ucna ocobenm B BOAOEMe Masion
naowanmn, UCnbiTbiBaeT 3(pHEKTbl «OCHOBATENA» U «TropJiblllka OYThIIKW», NpuBoAsLIMe K
obegHeHMtio reHodoHOa. HekoTopble aBTOPbI CBA3bIBAJIM C MOHUXKEHHOW BEJINYUHOWN
reTeposnroTHOCTM Nonynsaunm (KoTopas Tak>Ke HabnwgaeTcsa 1 Npy MHBa3MBHOM MNpouecce)
MOBbIWEHHbIN YPOBEHb (QAYKTYUpPYOLENn acuMMmeTpun, T.e. yxydlweHue rpoueccos
cTabunbHocTn passutusa ocoben (Handford, 1980; Mgller, 1997). B Taknx ycaoBuax paHHUn
OHTOreHe3 Haunbonee noaBepXeH BO3AENCTBMIO Pa3HbIX 3KOJOMMYeCKUX (akKTopoB, 4TO
3aTpyaHsaeT nopgaep)xaHme romeocTasa pa3BuTUS ocoben. [laHHOe NpennosioKeHNEe MOXKET
06bACHATL BbICOKME 3Ha4YeHUs acuMMeTpun B BbiIbopKax poTaHa-rosnosewkn (4 6anna no 5-
6annbHON WKane - 3HAaYNTENbHbIA YPOBEHb OTKJIOHEHUA OT HOPMbI). PaHee ObinM onucaHbl
pasnunyHble deHoauBMaLUM (@aHOMaNIMU MO3BOHOYHOro cTosba M nyyYeln B MJaBHUKaxX) Yy
nccnenoBaHHbIX BbIOOPOK poTaHa. Tak, Hanpumep, y ocoben n3 npyaa Ne 2 oo 57 % (17
ocoben n3 30 3k3.) OT BbIBOPKM MMENM KOMMNpecCun MNO3BOHKOB, BKJIOYalOLLee cpacTaHue
MO3BOHKOB B KoJsinyectBe OT 1 go 3 ciaydaeB Ha 1 o0cobb. KosmyecTtBo aHOManumn
Mo3BOHOYHMKa B Bbibopke M3 npyda Ne 1 coctaBuna o 20 %, nanm 6 ocoben ns 30 3ks.
(Pacdhmkos, 2018). Onsa 4yXepoAHbIX NONYASAUUIA pPOTaHa Yy)XXe onmucaHbl cnydan 60sbLioro
ynucna aHomanmnm (o 40 % BbIBOPKK) B CTpoeHUU nnaBHUKOB (LLiemoHaeB, Kupunenko, 2013).
lMoKa3aH BbICOKMI YpOoBeHb paykTympytowen acummeTpmm (0.35-0.42, 4To CcooTBETCTBYET 3-
4 6annam), paccyMTaHHOM MO €OMHON MeTOoAUKE C MPUMMEHEHWEM TeX >Ke MPU3HaKOoB AJis
nonynsunin poTaHa N3 HEKOTOPbIX BOA0eMOB TioMeHcKon obnacTtn (bonyeHko, 2020).

B KavecTBe asbTEPHATMBHOMN MPUYNHbLI KAQYECTBEHHbIX N KOJIMYECTBEHHbIX N3MEHEHWUI
heHoTunn4eckunx XapakTepucTuk yKa3aHHbIX BUAOB MO>XHO npPeanosioXnTb
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HepaBHO3Ha4YHbLIN XapakTep oTbOpa B NONynsauMAX BUAOB-BCESIEHLEB, HaXOAAWUXCA B
pa3HbiX ycnoBusax. MNMpun pacceneHMn B eCTECTBEHHOM BOAHOM 06BLEKTE 4Yy>XepoOHbl BUL
BCTPaMBaAETCH B CUCTEMY OTHOLLUEHMW B coobLLecTBe, Kak 1 abopureHHble BUabl, B HaCTHOCTHU
OTHOLLEHNS MO TUMY «XULLHUK - )XepTBa». B n30AMpoBaHHbIX BOAHbIX 06BbEKTax MOXeT He
ObITb €CTeCTBEHHbIX XULLHMKOB, KOTopble Bbl HUBeNMpoBann ocoben ¢ getekTaMmm pasBUTUS.

Mocne HakonneHUss MOPOSIOrMYECKUX OMUCAHUA OPYruX Yy>KepoOHblX BMAOB pblb,
obuTaowmx Ha Tepputopun Pecnybankn Komu, BbiCKasaHHas runortesa byaeTt nposepeHa
Ha 6onee LWINPOKOM nepeyHe BUAOB U3 pa3HbIX MecToobuTaHnn. B AonosHeHne K U3y4eHuto
heHOTMNMYECKX MNPU3HAKOB aKTyaslbHO MPUMeHeHune [OOMOJHUTEeNbHbIX MOJIEKYNAPHO-
reHeTUYEeCKUX MapKepoB ANA U3YYEHUA W3MEHEHU TeHeTUYecKoro pasHoobpasus
paccensaoLmnxca BUaos.

3akJilo4yeHue

MpoBeneHHasa paboTa mokasana, 4To B baccenHe p. Bbiderga pacwmpseTcs apean
4yy>KepoaHbIX BUAOB pblib. C MOMeHTa Hadana MHBa3Mu 6enornaska pacnpocTpaHwunacb Mo
pyC/iIOBbIM MeCTOOOUTAaHUAM HUXKHEro Wn CpefHero TeYeHU pacCMaTpUBAEMOW pPeKWU.
Konn4yectBo BoAHbIX 061EKTOB, rae 61 obHapy>XeH poTaH-rosioBeLlKa, TakXe YBesN4Ynaoch
OO Tpex, OoAHaKO BCe OHWN HABNAANTCA MNOXapHbIMMW BOAOEMaMWN Oda4HbIX 06U_l,eCTB. B
npuaaToYHbIX (MOMMEHHblE 03epa, Kypbu) BogoeMax baccerHa p. Bblderga OaHHbIN BUA
NMOKa He OoTMe4YalJiCA.

B pe3ynbTaTte mnccnegoBaHuA 6b1n0 YCTaHOBJIEHO, 4TO pa3Max W3MeH4YMBoCTU MO
HEKOTOPbIM MOpCbOJ'IOFI/I‘-IGCKI/IM NMPU3HakKaM BbIXOOWUT 3a nMNpeaesbl paHee ONMnCcaHHOM
HOMWHATUBHON (hOPMbl N3y4YaeMbiX BUAOB, YTO MOXHO pacUeHMBaTb KaK MPOUCXOASALLYIO
ajanTaumio NCCNefOoBaHHbIX 4Yy>XepoAHbIX BUAOB K 00MTaHMIO B YC/IOBUAX MpuobpeTeHHON
4aCTu apeana.

Moka3aHo, 4To nonynAuns, GopMUPYIOLWLANACA U3 HECKOIbKNX ocobeln B BOOOEME MaJIoN
naowanmn, XxapakTepnusyeTcsa HU3KoM CTabunbHOCTbIO MHANBMAYA/IbHOrO pa3BUTUS ee ocoben
N Haan4mem 60/bLIOIo Yncaa CbeHO,D,I/IBI/IaLI,I/II7I. B KayecTBe OCHOBHOW rmMnoTesbl He06XO,D,I/IMO
YKa3aTb, 4TO I'IOJJ,06HbIe nonyndaumnn MoryTt nogBepratbcs 6OJ'IbLIJeMy BOBJJ,eI7ICTBVHO
3KOJIOrn4yeCcKmx CbaKTODOB B nepunoa paHHero oHtToreHe3sa rno CpaBHeEHNIO C CaMOCTOATEJIbHO
paccenArnwmnMMnNCA rpynnmpoBkamMm Apyrmx snagoB B pycisie KPyrnHbIX peK.

Bubnuorpacdun

ATnac npecHoBogHbIX pbl6 Poccum: B 2 1. T. 1/ Nop pea. KO. C. PeweTHuKoBa. M.:
Hayka, 2003. 379 c.

Buonornyeckne mHBasum B BOAHLIX U Ha3eMHbIX 3kocuctemax / A. ©. Anumos, H. T.
boryukas, M. . OpnoBa . M.: ToBapuLecTBO Hay4HbIX ndgaHni KMK, 2004. 436 c.

borgaHoB b. 3. PoTaH-ronosewka Perccottus glenii B cucteme WpPKYyTCKOro
BOAOXPaHUAULLA: pacnpocTpaHeHne, Mmopgonorus, skosorusa // bankasbCKNM 30010rMY4eCKUN
XypHan. 2023. Ne 2 (34). C. 21-25.

Bo3sHak 3. W. TonoBewkKa-poTaH Perccottus glenii (Eleotridae) n3 6acceinHa pekun
Bolyerasl // Bonpocskl uxtuonormnn. 2004. T. 44, Ne 5. C. 712-713.

bonyeHko K. A. ®AyKTyupyloLwasa acuMmMmeTpusa poTaHa Perccottus glenni B BogoeMax
TiomeHckoln obnactu // dyHOaMeHTallbHble OCHOBbl MHHOBALIMOHHOINO Pa3BUTUSA HAYKU U
obpa3oBaHusa: CbopHuk ctaten VIl MexayHapoAoHOM Hay4YHO-MPaKTUYeCKON KoHdepeHuun,
MeH3a, 23 anpena 2020 roga. NMeHsa: Hayka n MNpoceelweHne, 2020. C. 24-26.

Epwos H. T. O reorpauyeckon WU3IMEHYMBOCTU MEPUCTUYECKUX T[PU3HAKOB Y
6enbatorn Zoarces viviparus (L.) n kepyaka Myoxocephalus scorpius (L.) // BeCTHUK CaHKT-
MeTepbyprckoro yHusepcuteTa. Cepusa 3: buonorunsa. 2003. Ne 4. C. 64-72.

XusotoBckuim J1. A. MNMoka3zaTesnb BHYTPUMNONYNAUMOHHOrO pa3Hoobpasus // XKypHan
obwen bnonormmn. 1980. T. 41, Ne 6. C. 828-836.

XKypasneB B. b. Mopgo3Konornyeckas xapakTepmcTnka potaHa NOMMEHHbIX BOOOEMOB
BepxHero Te4yeHusa 06w // BecTHuk HIAY (HoBocmbupcCkmnii rocynapCTBEHHbIA arpapHbIi
yHuBepcuTeT). 2012. Ne 2-2 (23). C. 28-31.

3axapos A. b., bo3Hak 3. N. CoBpeMeHHble n3MeHeHUs pbIBHOro HaceneHna KpymnHbIX

9



Pagwkos P. P. R. ®eHoTunnueckoe pasHoobpasue YyKepoHbIX BUAOB MPY pasHbIX MexaHWaMax BceneHusa B 6accemH p.
Bbiueraa // MpuHumnel skonormun. 2024 NQ 3. C. 3-2

pek EBponenckoro Cesepo-BocToka Poccuum // Poccnnckmm »xypHan 61onorn4eckmx nHBasumn.
2011. Ne 1. C. 23-33.

3axapos B. M., bapaHoB A. C., bopucos B. W., Baneukun A. B., Kpsaxesa H. I.,
Ynctakosa E. K., YybmHnwsuam A. T. 30opoBbe cpefbl: MeToguMKa oueHku . M.: LeHTp
3KoJsiormyeckomn nonuTukm Poccun, 2000. 68 c.

NHTepecoBa E. A. YyxepoaHble Buabl pbib B 6accenHe O6u // POCCUNCKUA XXYypHan
6rnonormyeckmx nHeasunm. 2016. T. 9, Ne 1. C. 83-100.

KacbaHoB A. H., lTopowkoBa T. B. N3y4yeHne mMopdosiormnyecknx npmusHakoB y poTaHa
Perccottus glenii (Perciformes, Eleotrididae), nHTpooyuUnpOBaHHOIr0 B BOAOEMbI €BPOMNENCKOWN
YacTu Poccun // Cnbmnpcknim akonorm4yecknii XxypHan. 2012. Ne 1. C. 81-86.

KupnunyHukoB B. C. N'eHeTuka n cenekumsa poib . J1.: Hayka, 1987. 520 c.

Koxxapa A. B., 3tomoB 1O. I'., KacbsiHoB A. H. Obwas n reorpagunyeckast MU3MeH4YnBOCTb
4Yucna MO3BOHKOB Yy HEKOTOPbIX MpPecHOBOAHbIX pbib // Bonpocbl nxtmnonorum. 1996. T. 36,
Bbin. 2. C. 179-194.

Kyoepckunn J1. A. W3bpaHHble Tpyabl. WccnegoBaHUs MO UXTUONOTMKW, PbIBHOMY
XO38NCTBY N CMEXHbIM ANCUUMANHaM. AKKnMaTu3aumnsa pold B BogoeMax Poccum . (CO60pHUK
Hay4HbIX TpyaoB ®IBHY NocHUNOPX. T. 4, Bbin. 343.) CM6.: ToBapunLLECTBO Hay4YHbIX N34aHUN
KMK, 2015. 290 c.

NyknHa W. N. PacnpocTpaHeHune poTaHa (Perccottus Glenii Dybowski, 1877) B benapycu
/| Poccnncknm xxypHan brnonormvyecknx nHeasmm. 2011. Ne 2. C. 114-119.

Hukonbcknn . B. CTpykTypa BuAa W 3aKOHOMEPHOCTU W3MEHYMBOCTM pbIib . M.:
Muwesasa NnpoMbllLNeHHOCTb, 1980. 183 c.

Hosocenos A. . CoBpeMeHHOe COCTOsHME pbIbHOM YacTu coobuwiecTB B BOogOeMax
Esponeinckoro Cesepo-BocToka Poccuu : ABToped. auc. ... a-pa 6umon. Hayk. M., 2000. 50 c.

Maenos . A. Mopdonorm4yeckas N3aMeH4YMBOCTb B PaHHEM OHTOreHe3e KOCTUCTbIX pbIb
. M.: TEOC, 2007. 264 c.

MpasanH . ®. PykoBoACTBO MO n3ly4deHuto poid . M.: MNuwenpomuspat, 1966. 376 c.

PeweTHnkoB A. H. CoBpemMeHHbIn apean poTaHa Perccottus glenii Dybowski, 1877
(Odontobutidae, Pisces) B EBpa3uu // Poccumncknin xxypHan buonormdeckmnx nHeasmn. 2009. Ne
3. C. 22-35.

PeweTHnkos A. H, lonybuos A. C., XypasneB B. b., JlomaknH C. J1., Pe3sbin A. C.
PacwupeHune apeanos poTaHa Perccottus glenii, BepxoBku Leucaspius delineatus n yknenkn
Alburnus alburnus B 6accenHe p. O6b // Cubupcknnm akonorndeckmm xypHan. 2017. Ne 6. C.
696-707.

Padhukos P. P. Mopdonorndyeckasas xapakTepuctmka U 0CO6eHHOCTM nuTaHus
ronosewku-potaHa (Perccottus glenii Dybowski, 1877) B ceBepo-BOCTOYHOMN YacTu
npuobpeTteHHOro apeana (Tepputopus Pecnybnuku Komu)// W3Bectus Camapckoro
Hay4Horo ueHTpa PAH. 2018. T. 20, Ne 5. C. 43-49.

Pacmkos P. P. ®opmupoBaHMe pbIOHOrO HaceneHus WCKYCCTBEHHbIX BOLOEMOB Ha
Tepputopun Pecnybnnkmn Komu : ABToped. auc. ... KaHAa. 6bmuon. Hayk. CbikTbiBKap, 2016. 20
C.

ConoBkuHa J1. H. PbibHble pecypcbl Komn ACCP . CbiKTbiBKap: KomMn KHUXHOE 1U3A4-BO,
1975. 168 c.

Ctepnurosa O. ., UnbmacT H. B. Bugbl-BCceneHubl B BOAHLIX 3KOCUCTEMax Kapenuu //
Bonpockl nxtunonorun. 2009. T. 49, Ne 3. C. 372-370.

CycnsaeB B. B., PewetHukosa C. H., IHTepecoBa E. A. Bbuonorusa potaHaPerccottus
glenii Dybowski, 1877 B BogoeMax K>XXHO-TaeXXHoW 30Hbl 3anagHon Cubupu // BeCTHUK HIAY
(HoBocmbumpckumm rocyaapCTBEHHbIN arpapHbin yHuBepcnTeT). 2016. Ne 1 (38). C. 78-85.

TaTapko K. . BanaHne TemnepaTypbl Ha MepucTnyeckme npusHakum pbib // Bonpocsl
nxtuosiornn. 1968. T. 8, Ne 3. C. 425-4309.

LWemoHaes E. B., KupuneHko E. B. AHOMasinm nNAaBHMKOB pOTaHa-rosIoBeLlKun
Perccottus glenii Dybowski, 1877 13 o3ep MopA0BUHCKON MONMBbI // dKonorn4yecknin cbopHumk
4: TpyAabl MonoAablx Yy4eHbix [loBo/KbA. BcepoccMnckas HaydyHas KoOHdepeHumsa ¢
MexayHapoaHbiM y4dactmem /[ MNop pen. npodp. C. B. CakcoHoBa. Tonbattu: USBBE PAH:
KaccaHgpa, 2013. XXII + 211 c.

10



Pagwkos P. P. R. ®eHoTunnueckoe pasHoobpasue YyKepoHbIX BUAOB MPY pasHbIX MexaHWaMax BceneHusa B 6accemH p.
Bbiueraa // MpuHumnel skonormun. 2024 NQ 3. C. 3-2

LLlepbakoBa B. L., CanHuyk A. ., Camonnos K. KO., bypmeHckun B. A., Nasnos C. L.,
MNMueoBapos E. A., CeH4ykoBa A. J1. PoTaH-ronosewka (Perccottus glenii Dybowski, 1877) n3
o3epa-kKapbepa Cuma (OAMHLOBCKUIA paioH, MockoBCckas 061acTb): nepBble AaHHbIE O HOBOW
nonynaumunm Buaa // BionneteHb MockoBckoro obuiectBa ucnbiTaTenenm npuponbl. OToen
6uonornyecknnm. 2017. T. 122, Ne 6. C. 14-24.

Axkosnes B. H., M3tomoB KO. I'. Mopgonorm4yeckasd M3MeH4YMBOCTb U BHYTpPUBMUOOBASA
CTPYKTYypa  BOJDKCKOro  Jjiewa// 3SKOoJ0rus BOAHbIX OPraHM3MOB BEPXHEBOJDKCKUX
BogoxpaHunuw,. J1.: Hayka, 1982. C. 171-193.

AkyboBcknn M. MeTobl BbISIBIEHUA U OKPaCKU CUCTeMbl KaHasioB B HOKOBOM JMHUN U
KOCTHbIX obpa3oBaHun y pblb in toto // 3oonornyeckuin xxypHan. 1970. T. 49, Ne 9. C. 1398-
1402.

Handford P. Heterozygosity at enzyme loci and morphological variation // Nature. 1980.
Vol. 286. P. 261-262. DOI: 10.1038/286261a0

Lodge D. M. Biological invasions: lessons for ecology // Trends in Ecology and Evolution.
1993. Vol. 8. P. 133-137. DOI: 10.1016/0169-5347(93)90025-K

Mgller A. P. Developmental stability and fitness: A review // The American Naturalist.
1997. Vol. 149, Ne 5. P. 916-932.

Nikoli¢ D., Skori¢ S., Cvijanovi¢ G., Ja¢imovi¢ M., Dikanovi¢ V., Mi¢kovi¢ B. Morphometric
and meristic characteristics of the Amur sleeper (Perccottus glenii) from the Danube River
drainage channel // Archives of Biological Sciences. 2021. Vol. 73. P. 381-388.

Xu M., Li Sp., Liu C., Todesco P, Dick J., Fang M., Wei H., Yu F, Shu L., Wang X., Gu D.,
Mu X. Global freshwater fish invasion linked to the presence of closely related species //
Nature Communications. 2024. Vol. 15:1411. P. 1-11. DOI: 10.1038/s41467-024-45736-8

bnaropapHocTu

PaboTa BbiMONHEHa B paMKax rocyfapCTBEHHOro 3apaHus «Pa3Hoobpasue dayHbl un
MPOCTPaAHCTBEHHO-3KOJIOrMYecKas CTPYKTYpPa XXUBOTHOIMO HaCesIeHNA eBPONenNCKOro CeBepo-
BOCTOKa Poccum n conpenesibHbiX TEPPUTOPUN B YCIOBUSAX N3MEHEHMNSA OKPYXXKaloLWEeN cpenbl
N XO03ANCTBEHHOro ocBoeHusA» Ne roc. pernctpaunn 122040600025-2 (2022-2024 rr.).

11



Rafikov, R. Phenotypic diversity of alien species under different mechanisms of introduction into the Vychegda River basin. //
Principy ékologii. 2024 NC 3. P. 3—-2

PHENOTYPIC DIVERSITY OF ALIEN
SPECIES UNDER DIFFERENT MECHANISMS
OF INTRODUCTION INTO THE VYCHEGDA

RAFIKOV

Ruslan Raisovich

Keywords: white-
eye bream,
Chinese sleeper,
alien species of
fish, phenotypic
diversity,
European
Northeast of
Russia, Vychegda

Reviewer:
A. Bykov

Received on:
04 July 2024
Published on:
01 October 2024

RIVER BASIN

PhD, Institute of Biology of Komi Science Centre of the Ural
Branch of the Russian Academy of Sciences (28
Kommunisticheskaya St., 167982 Syktyvkar, Komi Republic,
Russia), rafikov@ib.komisc.ru

Summary: This paper presents a description of the morphological
diversity of populations of white-eye bream and Chinese sleeper,
which are alien to the Vychegda River basin. Their introduction
occurred as a result of different mechanisms of invasion - self-
settlement and acclimatization. It is shown that the white-eye
bream has widely spread along the main channel of the Vychegda
River, up to the upper stream. The acclimatized Chinese sleeper
inhabits several fire ponds of dacha communities in the middle
stream of the Vychegda River. Comparison of morphological
descriptions of the white-eye bream sample with its nominative
form allowed establishing a wider range of variability in the number
of rays in the anal fin and rakers on the first gill arch. For the
Chinese sleeper, there are also a greater number of rays in the
pectoral and dorsal fins. These changes can be regarded as the
result of the adaptation of the studied populations of alien species
to inhabit the conditions of the acquired part of the range. Using
the Zhivotovsky u indicator, a similar level of intrapopulation
morphological diversity of Chinese sleeper and white-eye bream
samples was revealed. This may indicate the similarity of ongoing
processes when a species moves into a new territory. However, the
frequency of asymmetric manifestation per trait in the Chinese
sleeper sample turned out to be high (4 points) and corresponded
to the level of significant deviation from the norm. Based on the
work done, a hypothesis was put forward that a population formed
from a small number of individuals in a small reservoir area is more
influenced by environmental factors during the period of early
ontogenesis compared with species independently settle along
riverbeds. It is assumed that the "founder" and "bottle neck" effects
are the basis of this process.
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