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ITpoBeneH cpaBHUTENbHBIN aHATN3 TAKCOHOMUYECKOTO COCTaBa, OOWINS U CE30HHOU AMHAMUKMU TJIOTHO-
CTHU 300TUIAHKTOHA U PbIO Ha peuHOM y4yacTke [opbKOBCKOT0 BogoxpaHuiauiia v B p. [llaua B 30He BAUSTHUSA
copocHbIX TomorpeThix Boa Koctpomckoit TPOC B BeretanmoHnHbIi nepuon (Maii—Hos10ps) 2021 1. B Me-
CcTax MaKCHMMaJIbHOTO MpOorpeBa BOAbI HaOJIIONaI MOHWXKEHHOE BUIOBOE OOrarcTBO, KOTOPOE, OMHAKO,
OBICTPO BO3BPAIAJIOCH K MCXOMHBIM 3HAUCHUSIM HAa HUKEPACIIOJIOXKEHHOM yJacTKe peku. JletasbHOe neii-
CTBHME TEIUIbIX BOJ HAa 300TUIAHKTOH MPOSIBJISIJIOCH MPEUMYIIIECTBEHHO B JIETHUI Mepuo, KOrJa Ha ecTe-
CTBEHHBbII TIPOTpeB peKW HaKJaAablBaIOCh BausiHUE noaorpetsix Bom [ POC. OceHblo oTeruisonuii a¢-
GeKT MoaorpeThiX BolI, HA0OOPOT, CIIOCOOCTBOBAJI JyYIlieli BBKMBA€MOCTH OpraHu3MoB. Bricokoii uyuc-
JIECHHOCTH PBIOBI Ha UCCJIEyeMOM yJacTKe TOCTUTAIM K KOHILY JieTa, KOra Moapociiasi MOJIOIb BIXOIUIa
¢ MeJIKoBonuit. B oceHHUI mepuon oTMedeHo TepepacinpeaeieHue pblo U JOCTOBEPHOE YBEINUSHUE YMC-
JIECHHOCTM Ha y4acTKaX aKBaTOPMU C TOAOTPETOI BOAOI 1o cpaBHeHUIO ¢ (poHOBbIMU. [lonyyeHHBIE pe-
3yJbTaThl CBUAETEILCTBYIOT 00 OTCYTCTBUE IKOJOTMYECKM 3HAUMMOTO JeTaJlbHoro addexra. JlIokaabHbIe
MOTePH TJIAaHKTOHA OBICTPO KOMIIEHCUPYIOTCS 3a CYET BBICOKHX TEMITOB PAa3MHOXEHUS Y KOPOTKOLIMKITY -
HOCTH pa3BUTUSI OECITO3BOHOYHBIX. JleTanbHbIi 3¢ (heKT BO3ACUCTBUS MOBLILIEHHBIX TeMIIEpaTyp Ha pbIO
HE OTMEYEH.

Karouesnie croea: TPOC, TerioBoe 3arpsi3HEHHE, COCTaB 300IJIAHKTOHA, CMEPTHOCTD, PEIOHOE HaceJIeHHeE,
Ce30HHasl IUHAMHUKA MJIOTHOCTH, paclipenesieHre
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BBEAEHUE

Ponb Temnieparypsl Kak pakTopa, peryJImpyromnie-
ro BCe CTOPOHBI OMOJIOTUM U 3KOJOTMU MOUKUIIO-
TepMHBIX ruapoobnoHToB, u3BecTHa (Kishi et al.,
2005; Havens et al., 2014). 910 kacaeTcs 1 6eCrio3B0-
HouHbIX (Tappa, 1965; Geraldes, Boavida, 2004; JIyne-
Ba, 2014; Bepouuxkuii u ap., 2017; I'epacumona u 1p.,
2021), u pei6 (I'omoBanos, 2013; Gorlacheva, 2015;
HesitkoB u ap., 2017; Mouek, I1asmos, 2021). U3y-
YyeHHEe BIMSHMS Ha 300IUIAHKTOHHBIE COOOIIECTBa
IIPECHBIX BOJAOEMOB KOMILIEKCA aOMOTMYECKUX U
OuoTndeckrx (haKTOpPOB MPUBEJIO PsI UCCIIeNOBATE-
JIeli K yOeXXIeHUIO, YTO MMEHHO TeMIIepaTypa CIIyKUT
OCHOBHBIM CTPYKTYPUPYIOLIUM (HDAKTOPOM JJIsI 3TUX
COOOIIIECTB, a pacnpeaeieHe U Ce30HHas MOoCea0-
BaTeJIbHOCTh cMeHbI BuaoB Cladocera MoKeT OBITH BO
MHOTHUX CJIydasiX OObsSICHEHA pa3jIMuMeM WIN HU3Me-
HeHueM TeMItepaTypbl Boasl (Tappa, 1965; Geraldes,
Boavida, 2004).

Haubomnee cuimbHOe BO3meiicTBUE Ha CTPYKTYpPY
SKOCHCTEMBI OKa3bIBaeT TeMIlepaTypa B BOZOEMax-

oxsagurensix (ZKusorosa, 2007a, 20076; IIporacos,
Cunaesa, 2012; JlyneBa, 2014; leBsaTkoB u ap., 2017).
Ho BomoeMBbI-OXJ1aguTeN — TEXHOJOTMYECKUE BO-
JIOEMBI, I KOTOPBIX MOBBIIIEHHBIA TeMIIEpaTyp-
HBII (POH cUUTAETCs “eCTECTBEHHBIM U OTHOCHU-
TenbHO ITocTOSTHHBIM. I1o yrBepxknennio 2ZKuBotoBoit
(2007a, 20076), cocTaB U CTPYKTypa 300ILUIAHKTOLIE-
HO30B BOJOEMAa-OXJIAAUTENSI 3aBUCIT OT peXuma
skcruryataiuu ADC ¥ TeMIIepaTypHOTO peXXruMa 1 He
CBSI3aHBI C UX reorpauueckuM IMoJIoKeHUEM U MOp-
domMeTprUecCKMMU XapakTepucTukamu. B mpenso-
JKEHHOM aBTOPOM KJjlacCU(MUKALIMU BOIOEMOB-0OXJIa-
nuteneil (2KuBoroBa, 2007a) oHU paHXXUPYIOTCS KUC-
KJIIOUMTEJIbHO MO YPOBHIO TEIUIOBO HArpy3Ku,
3aBUCAIICH OT peXXUMa IKCIUTyaTalld SHepreTuye-
CKOTO IIPEATIPUSITHS.

TepmMuH “TemioBoe 3arps3HeHUE”, OYEBUIHO,
JIOTUYHEE HCIIONb30BaTh IJIsI €CTECTBEHHBIX BOIOE-
MOB, Ha YYaCTKU KOTOPBIX MPOUCXOAUT JIOKAJIbHbII
c6poc 6oltee MM MeHee OXJIaXKIeHHBIX BOI M3 BOIO-
eMoB-oxjanuTeseii. TakuM ydacTkaM CBONCTBEHHBI
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3HAUYUTEJIbHBIE KOJIeOaHUS TEeIUIOBOM Harpy3ku. Ha
HUX, KPOME peXXrMa IKCIUTyaTaluu MpearnpusaTs, B
3HAYUTEJILHOIM CTEIIEHU BIIMSIOT U U3MEeHeHUs (pak-
TOPOB Cpelibl: CE30HHbIE M3MEHEHUS TeMITepaTyphbl
cpenbl, BOMTHOCTU (YPOBHSI M IIPOTOYHOCTH), HaIM-
yyie TeUeHUI, UX CKOPOCTh U HaIlpaBJICHUE U T.II.

OIuH U3 TaKUX YY4aCTKOB — akBaTtopust [opbKoOB-
CKOTO BOJIOXpaHWJIMIIIA, Kyaa cOpachIBalOTCSI TETIble
Bombl M3 BomoeMoB-oxjanuteneir Koctpomckoii
I'PBC. Copoc mmomorpeToii BoAabl ¢ ABYX 3HEProd1o-
KOB TIEPBOl M BTOPOU oyepencit CTpOUTEIbLCTBA
I'PBC o 300 M BT KaxkIbIii OCYIIECTBISICTCS B 3aJIUB
yctbeBoOii yactu p. Illauya, oOpa3oBaHHBII 3a cuyeT
rnoarnopa peku Bomoit opbKOBCKOTro BOAOXpaHWUIM-
ma. IToctymieHue terioit Boasl B [opbkOBCKOE BO-
JMIOXPAaHUJIUILIE TIPOUCXOIUT 4Yepe3 ECTEeCTBEHHOE
ycrbe p. [Ilaga. COpoc Bogbl ¢ 9HEPro610Ka TpEThei
ouepenn MomiHocThiO 1200 MBT ocymiecTBasercs
yepes3 OTKPBIThII COPOCHOI KaHaJl B BOJOEM-OXJIaaU -
TeJib, 00pa30BaHHbIN HA MepedOPMUPOBAHHOM pyC-
Jie p. Kenika 1 3ateM no KaHajly cOpacbhiBaeTcsl Ha
pe4yHoii yyacToK [OpbKOBCKOTO BOAOXpaHWIUIIA
BBbILIE 110 TEYEHUIO OT YCThs p. [llaua.

Lens pabGoTbl — OaTh CPaBHUTENbHBINA aHAJIM3
TAKCOHOMMYECKOIO COCTaBa, OOWMJIMSI U CE30HHOM
JIUHAMUWKHU MJIOTHOCTU 300TUIAHKTOHA U PhIO Ha peyd-
HOM y4yacTKe [OpbKOBCKOrO BOJOXpaHMWJIMILA U B
p. lllaua B 30He BAUSIHUSI COPOCHBIX MOTOTPETHIX BOI
Koctpomckoit 'POC.

MATEPUAJTI U METOAbI NCCIIEJOBAHWA

HccnenoBaHue TIpOBOAMIM Ha PEYHOM YyYacTKe
T'opbKOBCKOTO BOIOXpaHUIMILIA B 30HE BAUSIHUS TTOI0-
rpeThix Bon Koctpomckoii 'POC (puc. 1) exxemecsTaHO
B BeTeTAllMOHHLIN ITepron, (Maii—HOsI0pb) 2021 T.

Bo Bpems npoBeneHus1 uccaeqoBaHUit 9HeprodIoK
TpeTbeil ouepeay MoiTHoCcThIo 1200 MBT nepuonuye-
CKU OTKITIOYAJICSI, COOTBETCTBEHHO, MOCTYIUIEHUE T10-
JorpeToit Boabl B [opbKOBCKOE BOAOXpaHUJIUIIIA U3 BO-
JoeMa-oxJIaguTens B p. Kelllka MpoucXoauiao 3Imu30-
nudeckd. [ToaTomMy maHHBIE IO CE30HHOI TMHAMUKE
OBbLUIM TTOJTyYeHbI TOJILKO Ha yJacTKe coOpoca Toaorpe-
TO BOJBI U3 BOJOEMA-OXJIAIUTENS B YCTHEBOM YacTU
p. lllaya Ha peyHO¥ yyacToK I'OpBKOBCKOro BOIIO-
XpaHWJINIIA U OT yCThs p. [11aya BBepx mo ee pyciay Ha
paccTosHUE 3 KM 10 BepXHEU IpaHULIbI BIUSTHUS TETI-
ae1x Bon Kocrpomckoit 'POC (puc. 1).

Temneparypa. 111 WU3MepeHUs XapaKTePUCTHK
TTOJIel TTOBEPXHOCTHBIX TEMIIEPaTyp MCITOIb30BAIN
KoHOyKTOMeTp “Mapk-603” (OO0 “B3op”, https://
vzornn.ru, ToYHocTh uaMepenus =+ 0.3°C), momkimo-
YeHHbIII K MUKPOKOMITbIOTEpY Ha 6aze RK3399(2018)
(https://wiki.radxa.com/Rock4) ¢ mpuemHukom GPS.
HMHTtepBan uaMepeHnst omHa MHYTA.

s momydeHUs 00IIeit KapTUHBI pacIIpeaeeHUs

TeMIIEPATyphl MMOBEPXHOCTHBIX CJIOEB BOALI B 30HE
BaustHUST moporpeThix Bod Koctpomckoit 'POC wuc-

TMOIL30BaIM JaHHBIE cOo cImyTHUKOB Landsat-8 ¢ paspe-
meHueM 100 m B nukcene (https://apps.sentinel-hub.
com/eo-browser) (puc. 2). DT JaHHBIE XOPOIIO CO-
[JIACOBAJIMCh C JAHHBIMM HAIlIMX U3MEPEHUM TeMITe-
patypbl BOIBI, TPOBOAMMBIX B aHAJOTUYHBII TTEPUOT
C TOYHOCTEIO 10 +1°C.

M3MepeHnsi Ha DIyOMHHBIX TTPOMWISIX CTaHIAPT-
HBIX CTaHIIMIA TTPOBOAWIN MPU MOMOIIM MHOTOIapa-
MeTpudeckoro pydyHoro 3oHma YSI EXO2 (https://
www.ysi.com/ex02, USA, TOYHOCTb HU3MEpeHUs
+0.01°C) B pexuMe aBTOMaTU4YECKOTO 30HIUPOBA-
HUSI ¢ BpEMEHHBIM MHTepBajioM 1 C, TIyTeM I1OCTe-
IMEHHOTO PaBHOMEPHOTO OITyCKaHWS 30H1a Ha TpOcCe.

3oomnankToH. [IpoObl 300TJIAHKTOHA OTOUpAIU
€XXeMeCSTIHO Ha CEMU CTaHLMSIX: CT. 1 14 — (hoHOBEIE
CTaHLIMM BOJOXpaHWJIMILIA, BhIlIe cOpoca momgorpe-
TBIX BOJ; CT. 2 1 5 — HEMMOCPEICTBEHHO B IIOTOKE TEII-
JIOI BOIIbI HA YCThEBHIX yYaCcTKaX COPOCHBIX KAHAJIOB;
CT. 3 1 6 — B aKBaTOPUM BOIOXPAHUIUILIA HUKE 10 Te-
YEHUIO OT MECT IOCTYIUICHUS Teruioil Bombl (puc. 1).
Taxke mcciaenqoBaHus IPOBOIMIIN HA CT. 7 — BEpXO-
BbsI 30HBI CTAOMJIBHOTO TIOAIIOpPA YCThEBOM 0071aCcTH
p. Illaua, rme mpeo6iagaeT eCTECTBEHHbBINA TEpMUYE-
CKUil peXuM, HO II€PUOIMYECKM MOTYT IIOCTYIIaTh
Teruibie Boabl. HecMoTpsl Ha 3TO, aBTOpPHI paccMmar-
pUBAIOT CT. 7 Kak (DOHOBYIO, ITOCKOJIBKY, KakK IToKa3a-
HO Jajiee, IVITAaHKTOH €€ BOJI OTBe4aeT OCOOEHHOCTSIM
COOOIIIEeCTB, CBOMCTBEHHBIM YCTHEBBIM O0JIACTSIM peK
C TIPUPOIHBIM BKOJIOTUYECKUM PEXUMOM: BBICOKOE
BUIOBOE OOraTCTBO, CIEIM(MPUUISCKNIT TAKCOHOMMNYE-
CKMIA COCTaB, ITIOBBIIIIEHHbIE OOMIME U TPOLYKTHB-
HOCTh, HU3KH1E, OTHOCUTEIHLHO UMIAKTHBIX YUaCTKOB,
noka3zaTtenu cmeptHocTH (Inmposkomorusi..., 2015).

300ILUIAaHKTOH COOMpaii IIAHKTOOATOMETPOM
Hbssuenko—KoxxeBHMKOBa (00beM 5 JI) B CTOJIOE BO-
JIbl OT TMTOBEPXHOCTH A0 THA C MOCAEAYIOIIUM MpOolie-
KUBaHUEM Yepe3 CUTO C pasMepoM ssuer 64 Mrm. J1is
XapaKTePUCTUKU JIETAaJIbHOTO JCWCTBUS MOBBIIICH-
HOIi TeMmepaTypbl BOAbI Ha 300TJIAHKTOH OlLIEHUBa-
JI1 CMEPTHOCTh IJIAHKTOHHBIX XWBOTHBIX METOOOM
nprkn3HeHHoro okpamuBaHus (CemeHoBa, 2010).
J171s1 3TOr0 CBEXXeOoTOOpaHHYIO MPOOY 300IJIAaHKTOHA
KOJIMYECTBEHHO IMEPEHOCWIN U B TedeHue 15 MUH
BBIIEPXUBAJIN B cTeiiHepe ¢ 7.5%-HbIM pacTBOpOM
AHWJIMHOBOTO TOJIyOOro KpacuTesis. 3aTeM OKpa-
IIEHHYIO TAKMM CIIOCOOOM MpoOy OTMBIBAJIM OT Kpa-
cuTens Mpo@IBTPOBAHHON Yepe3 CUTOTKAHb BOOOM
u ¢ukcupoBanu 4%-HbM popMmamruHoM. Kamepaib-
HYI0 00pabOoTKy Ipo6 300MIaHKTOHA IIPOBOIMIIN I10
cra”HmpapTHoit MeToauke (Meronuka..., 1975).

300IUTAaHKTOH OIIEHWBAIM TI0 BHUIOBOMY OoOTar-
CTBY, yIeJbHOMY pa3dHooOpasuio (Sp) — cpenHemy
YUCJTy BUJIOB B OIHOI Mpo6e, uncieHHocTu (N), 6ro-
Macce (B) u cytounoil npoaykuuu (P,..q). [1pu xa-
PaKTEPUCTUKE BUAOBOM CTPYKTYPHI COOOIIIECTB K 10-
MHWHAHTaM OTHOCHUJIU BUIBI C OTHOCUTEIbHBIM 00K~
nueM (TI0 YUCIEHHOCTU U 6uomacce) 25%. OueHKy
SKOJIOTMYECKOTO COCTOSTHUSI PEYHBIX BOI MaBajd Ha

BUOJIOTYA BHYTPEHHUX BOA  Ne 6 2023
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Puc. 1. Paiion uccinenoBanmii. I — co6pocHoii kanan 1, I1 — copocHoii kanan 2, 111 — Bogo3abopHbiit KaHai, IV — BomoeM-oxiia-
mutensb (pycio p. Kemka), V — BomoeMm-oxnanurenb (ycThe p. Lllaga); 1—7 — Homepa cTtaHuii oT60pa MIaHKTOHHBIX MPO0.
Crpenkoit 0603HaYeHO HaIlpaBJieHWe TeYeHMs, IBOMHBIMU CTPEIKaAaMM — MECTa TpaJeHUs, ITlyHKTUPOM — MECTO ITOCTaHOBKH

ceTeit.

OCHOBE MHJIEKCa CalIpOOHOCTH S, paCCYUUTaHHOMY IO
metony Ilantine—bBykk B Mogudukauuu Crnanedeka
(Sladecek, 1973). DKojiormyeckue ImapamMeTphbl 300-
IJIAHKTOHA paCCUMTHIBAJIU C CITOJIb30BAHUEM MOY-
JIST 9KOJIOTMYECKOTO aHAIM3a COOOIIECTB ITPECHOBO/ -
Horo 30o0miaHkToHa “FW-Zooplankton”, pa3pabo-
TaHHOro B MHCTUTYTE OMOJOTrMM BHYTPEHHUX BOI
PAH u 3aperucrpupoBanHoro B cucreme POCIIA-
TEHTa. Bcero cobpano, o6paborano M IIpoaHain-
3UpoBaHO 46 TIPOG 300MIaHKTOHA.

Poiob1. [T10THOCTB U pacnpeneieHUe pbld UCCIeno-
BaJIM IIpY TIOMOIIM MajiorabapuTHOIO MHOT'OJTy4eBOIO
Hay4YHO-MCCJenoBaTeIbckoro komiuiekca “PanCor”
(00O “ITpomrunpoakycTtuka”, Poccust), ycTaHOBIEH-

BUOJOTYA BHYTPEHHUX BOA Ne 6 2023

HOI0 Ha MOTOPHOI1 JIoAKe. DXOCheMKY TPOBOAWIN B
CBETJIOE BPEMsI CYTOK B PEXXMME BEPTUKATHHOTO 30HIM-
pOBaHMS BOTHOW Cpelbl pAaBHOMEPHBIMM TTHIIO00pa3-
HBIMU TaJICAMH OT Gepera K 6epery Ha ITOCTOSTHHOM CKO-
PpOCTH MOTOPHOI1 JTonKH (~5 KM/4). CheMKy HaUMHAINU
BBIIIIE MecTa cOpoca IToAOTPETOM BOILI U 3aKaHINBa-
JIV HITKE.

OO6cnemoBany TpU y4yacTKa: B paiioHe cOpoca Bo-
JIbl TPEThEeTO PHEProodJioka, B paiioHe ycThs p. Illaua
M ydyacTok p. [1Iaya oT yCThsI ¥ BBEPX IO TEUYSHUIO HA
paccTosiHUe 2.3 KM JI0 TpaHUIIbI BIUSTHUS TETIJIBIX BOJI
Koctpomckoii I'POC. HabmoneHus mpoBoauian B 0e3-
JISTHBIN TIEpHUOII ¢ Mast TI0 HOSIOPH OMMH pa3 B MECSII.
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Puc. 2. Temnepatypa Bonbl (°C) Ha yuacTke [OpbKOBCKOTO BOAOXPaHWIIMIIA B 30HE BIMSIHUS MOAOrpeThix Boa Koctpomckoit
T'POC B nepuon makcumanabHoOTo Tiporpesa B utose (31.07.2021 r.). JJannabie co cmytHukoB Landsat-8 ¢ pa3pemrenuem 100 m B
nukcene (https://apps.sentinel-hub.com/eo-browser)): 1 — (19—21°C); 2 — (21-24°C); 3 — (24—29°C).

B pesynbTaTe aXoMeTpUUYECKUX ChEMOK aKBaTO-
pUii CTPOWIM KapThl-TUIAHIIETHI TPOCTPAHCTBEHHO-
ro pacripenesieHus: pblObl Ha 00CIeT0OBAaHHBIX Y4acCT-
Kax, OMNpeAessii TUIOTHOCTU CKOIUIEHWIA pbhIO 3a
Kaxapie 100 MOCHITOK TMAPOAKYCTUIESCKUX CUTHAIOB
U OCYUIECTBJISUIN alllpOKCHUMAIIMIO TNIOTHOCTEM pac-
MpeaesieHrs pblO B aKBaTOPUU METOJIOM “KPUTMHTa”
(Surfer§, 2000) c AMHETHOI MOAEIbIO BApHOTPAMMBI.
Onpenensiiv pacrpeaeieHrue MIOTHOCTH PhIO, cpe-
HIOIO TUIOTHOCTD CKOTIEHUI U OOIIYI0 YUCIEHHOCTD
pbrIOHOTO HaceNeHUsl Ha UcciaeayeMbIx yyacTtkax. 1o
3HAYEHUSIM CWJIbI 1IeJIM PbIO CTPOWUJIM TUCTOTPaMMbI
pa3MepHOIo CocTaBa phIO.

BunoBoii coctaB pheIO omnpenesisuid II0 TPaJIOBBIM
YJIOBaM IIpU TpaJIeHUM pa3HONIYOMHHBIM TPAJIOM C Ha-
YYHO-YCCJIEIOBATEIbCKOIO CcymHa MHctuTyTa OMOJIO-
run BHyTpeHHuX Bon PAH “Axkamemuk TomuwmeB”.
TpaneHust IpoBOAWIN HA TPEX TPAJOBBIX CTAaHIIUSIX B
30He BAUSIHUS rTonorpeThix Bog KoctpomMckoii TPOC
(puc. 1) B HampaBAeHUU NPOTUB TeueHUs1. PbIOy oT-
JIaBIMBAJIM C TIOMOINBIO TIeJaruvyeckoro Tpajia co
CJIeNyIOIMMHA MapaMeTpaMU: TOPU30HTAJIbHOE pac-
KpbITUEeM — 17 M, BepTUKaJIbHOE packpbiTue — 1.8 M,
siyest B KyTke — 4 MM. JIiinHa BaepoB 75 M, TIpOAOJI-
XKUTEJIbHOCTh TpajeHus 10 MUHYT, CKOPOCTb CyaHAa
~4.5 Kkm/4.

BUOJIOTYA BHYTPEHHUX BOA  Ne 6 2023
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Ha xaxnoit craHIMuM MPOBOAWIIN JIBA TPAJIEHUS:
OIHO — B IMOBEPXHOCTHOM CJIO€, BTOPOE — Ha ropu-
30HTax OT 2 10 6 M B 3aBUCUMOCTH OT BEPTUKATLHOTO
pacnpeaeaeHus: pbid, KOTOPOe OlLIEHMBAIU IO JaH-
HbIM TUAPOAKYyCTMKM. Ha MeNKoBOAbe akBaTOpUU
T'oppkoBckoro Bomoxpanunuina B p. [lladya peid oT-
JIaBJIUBJIN TIOPSIIKOM M3 Pa3HOSTUEHHBIX XKaOepHbIX
cereil ¢ mManasoHoOM pasmepa styer ot 16 1o 50 Mm.

Cramuctuka. {7151 XapakTepUCTUKM CTaTUCTHUYE-
CKOM HeomnpeaeeHHOCTU BBIOOPOUYHBIX CPETHUX Me-
TOJIOM HeIapaMeTpuyeckoro oyrcrpena (ajJroputm
BCa, 9999 triepmyTanmii) paccuyuThIBaIN MX 95%-HbIe
JIOBEpUTENIbHbIE WUHTepBaJibl. CTaTUCTUYECKUE pa3-
JINYUST BKOJIOTUUECKUX MapaMeTPOB COOOIIECTB Olie-
HUBaJIM Ha OCHOBE HelapaMeTpUuecKoro aHajiora
nucrnepcuoHHoro aHaiuza — H-xpurepus Kpacke-
Jla—YoJlinca, anocTepuoOpHbIE CpaBHEHUST TPYMIIO-
BBbIX CPEIHUX BBIMOJHSIN C MpuMeHeHueM U-kpuTte-
pusg ManrHa—YutHr. CTaTUCTUYECKYIO OLIEHKY Pa3iin-
Y1l B pacrpenesieHUU TJIOTHOCTEM pbIO Ha OTACIBHBIX
ydacTKax aKBaTOPUM OIPeAesisUIM C UCMOJIb30BAHUEM
HemapameTpuueckoro kKputepusi KonamoropoBa—
CwmupHoBa (K-S 'statistic). CTaTucTUUECKU 3HAYUMBbI-
MU TIpUHUMAaU pazaudus rnpu p < 0.05.

PE3VIIBTATHI MCCIIEJOBAHHMA

Temnepatypa. Ha peynom yuyactke [OpbKOBCKOTO
BOJIOXpaHWJIMILIA JOMUHUPYET CTOKOBOE TEYEHUE CO
ckopocthio 0.05—0.08 m/c. YyacTtku cOpoca momo-
rpeToii BOABI HAXOMSITCS APYT OT Apyra Ha paccTosi-
Huu 8.5 kM (puc. 1, puc. 2). ClryTHUKOBEIE JaHHEIE
[0 paclpeiesieHUI0 TeMIlepaTypbl MOBEPXHOCTHBIX
CJI0eB BOABI B 30HE BJIUSIHUS TTOAOTpeThIX Bom Ko-
crpomckoit 'POC, nonyyeHHble B MepuoOI MaKCU-
MaJIbHOTO MPpOrpeBa BOAHOU MaccChl B Mi0Jie MoKa3a-
JIM, 4TO OTeIUIsTIouit 3(phekT OT COPOCHBIX BOI HE
pacnpocTpaHseTcsl Ha CTPEXHEBYIO 4acTb pycyia U’
oMy JeBoro oepera (puc. 2). 3To COOTBETCTBOBAJIO
JaHHBIM HaIIIMX U3MEPEHUI Ha y4acTKe, MTpUMbIKa-
fo1ieM K yctbio p. [llayda (puc. 3). Teruibie Bombl pac-
MPOCTPAHSJINCH BHU3 10 TEYEHUIO T10 MPaBoOepex-
HOM ToiMme.

IMomorperast Bona B cucteMe p. Illaya — ycrheBoit
yyactok p. Ilaga, mpeoOGpa3oBaHHBIII B BOJIOEM
oXJIaguTeNlb, — y4acToK [OpbKOBCKOTO BOJOXpaHU-
JIMIa, Kyaa IIoCTyIIaeT YaCTUYHO OXJIaXKACHHAas BoIa
U3 ycTheBoro yyactka p. lllaua, pacnpeneisjiach OT
ycTtbeBoii yacTu p. Illaya BBepx (110 yuacTKy noamnopa
pekn Bomoii [OpbKOBCKOIO BOIOXpaHWJIMINA) Ha
paccTosiHUE 0 3 KM M BHU3 MO TEYEHMUIO PEYHOIO
ydacTka [opbKOBCKOT0 BogoXpaHWIuIia (1o mpaBoii
MoiiMe) Ha paccTosiHue 00 2 KM (puc. 2, puc. 3).

ITomorperast Boma B cucteMe p. Kemrka — ygyactok
pycna p. Kenika, mpeodpa3oBaHHbII B BOTOEM-0XJIa-
IuTellb (COPOCHOM KaHajl), IMOCTYyIaeT Ha y4acTOK
akBaTopuMu [OpPBKOBCKOTO BOAOXpaHWIWIIA, OoJjiee
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oxnaxmneHHoit, yem u3 p. Illlaya, m pacripocTpaHser-
Cs1 BHUM3 T10 TeUEHUIO Ha paccTosiHue <1 kM (puc. 2).

Bo Bce ce3oHbl pazHUlIA MEXIy TeMIlepaTypoit
cOpocHOIT BOmbl M (DOHOBOM TeMIlepaTypoii ObIiTa
>10°C. TemnepaTypa BOAbI, MOCTyTaOIIC HA yda-
CTOK ['OpbKOBCKOIO BOAOXpaHWJIMWIIA 4Yepe3 ecTe-
cTtBeHHOe ycTthe p. lllaga, mpesnimaza (oHOBYIO
temmieparypy Ha 6—8°C. Temmneparypa Boasl B p. 111a-
ya Ha PacCTOSIHMU 3 KM OT YCThsl OTJIUYaIach oT ¢o-
HOBOM Ha 2—2.5°C, 4TO NOATBEPXKIAIOT IAaHHBIE
CIyTHUKA (pUC. 2) 1 HAIIU u3MepeHus (puc. 3).

3oomnankToH. B mmepuon uccinemosanmii B 2021 T.
300IUIAHKTOH [OpBKOBCKOIO BOOOXpaHWIWINA B 30-
He BausHUs1 KoctpoMmckoit I'POC mnpencrapisuin
114 TakcoHoB. OCHOBY BUIOBOTO Oorarctsa (OpMu-
pOBaJ KOJIOBpaTKu (69 BUIOB), MEHBIIIUM Pa3HOO0-
pasueM XxapakTepu30BaJIMCh IUIAHKTOHHBIE PaKoO0-
pasHble — 45 BUOOB, U3 HUX BETBUCTOYCHIX PAKOB —
33 Buaa, BeciioHOTHX — 12.

BunoBoii cocTtaB IJIaHKTOHA TUIIMYEH IJISI BOJIOE-
MoB OacceitHa CpenHeii Boiru, otmdyaercst BBICOKOM
MPEACTABICHHOCTBIO IIMPOKO  PaCIpOCTPaHEHHBIX
BCECBETHBIX U OOpealbHO-apKTUYECKUX 2JIEMEHTOB. B
5KOJIOTMYECKOM OTHOIIIEHUU pa3HOOOpa3ue 6ecrio3Bo-
HOYHBIX XapaKTepU3yeTCs 3HAUYUTEIbHOMN J0el 3apo-
clieBbIX popM (KojioBpaTku ponoB Cephalodella, Co-
lotheca, Dicranophorus, Euchlanis, Lecane, Mytilina,
Trichocerca, pakoobpasHbie cem. Daphniidae, mon-
cem. Chydorinae, Sida crystallina) n Meli0OEHTOCHBIX
(xonmoBpatku otpsiga Bdelloida, Notommata cyrtopus,
Proales decipiens, BeTBUCTOYCBIE paku mojaceM. Alon-
inae, Ilyocryptus sordidus, Leydigia leydigi v np., Kone-
nona Paracyclops fimbriatus).

B cocraBe coo01iectB otMeueHo 30 BUTOB—UHIM-
KaTopoB Me303BTPOGHBIX BOI — KOJOBpaTKU Anu-
raeopsis fissa, Brachionus angularis, B. calyciflorus,
B. diversicornis, B. quadridentatus, B. urceus, Filinia
longiseta, Keratella cochlearis, K. quadrata, K. testudo,
Polyarthra euryptera, P. major, Pompholyx sulcata,
Trichocerca (D.) similis, T. (D.) tenuior, T. capucina,
T. cylindrica, T. elongata, T. longiseta, T. mucosa, T. pu-
silla, T. rattus, T. stylata, T. pocillum, Trichotria trunca-
ta, pakooOpasHbie Bosmina longirostris, Ceriodaphnia
pulchella, Chydorus sphaericus, Daphnia cucullata,
Thermocyclops crassus.

Cpenn TUIAHKTOHHBIX JKWBOTHBIX PETYISIPHOI
BcTpeyaeMocThio (P = 80—100%) omimyanuck Kera-
tella quadrata (93.5%), Bosmina longirostris (82.6),
Brachionus angularis (80.4) u Keratella cochlearis
(80.4). CpasuurenbHo yacto (P = 50—80%) ormeya-
m Chydorus sphaericus (78.3%), Mesocyclops leuckarti
(78.3), Asplanchna priodonta (76.1), Daphnia galeata
(76.1), Euchlanis dilatata (73.9), Bosmina longispina
(73.9), Synchaeta pectinata (71.7), S. tremula (67.4), Kell-
icottia longispina (56.5), Polyarthra major (56.5), Daphnia
cucullata (50.0), Thermocyclops crassus (50.0). Yacrora
BCTPEYaEMOCTH TIOIABIISIONIETO OoMbIMMHCTBA (98 U3
114) BunoB He nipeBbinana 50%, 4To CBUACTEIbCTBYET
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Puc. 3. Pacnipenenenue temiieparypsl B p. Illaya u mpuieraioiiem ygactke [opbKOBCKOTro BogoxpaHuIniia B Hosiope. Pazmep
KPYXKOB IIPOITOPIIMOHAJIEH TEMIIepaType BOIbI. PAaoM ¢ KpykKKaMu IoKa3aHbl 3HaueHUst TeMrepatypsl (°C) B TaHHOI TOUYKeE.

BUOJIOTYA BHYTPEHHUX BOA  Ne 6 2023



OBUIIUE, PACITPEAEJIEHWME U CMEPTHOCTb TMAPOBMOHTOB

O CWJIBHOM IIPOCTPAaHCTBEHHO-BPEMEHHO N3MEHY M-
BOCTH BUIOBBIX KOMIUIEKCOB TJIAHKTOHHBIX COO0-
mectB. OcobeHHO crienuduueH BUIOOBOII COCTaB
IJIJAaHKTOHA B 30HE BBIYCKA MOAOIPETHIX BOA. Tak,
Co00I11IeCTBa B 30HE cOpoca TeMJIbIX BO (CT. 2 1 5) OT-
JINYaIOTCS CBOEOOPa3HBIM COCTABOM U 32 CUET TETIO-
JIIOOMBBIX BUOOB 000COOIIIOTCS OTHCIBHBIMU (ay-
HUCTUYECKUMMU KjiacTtepaMu (puc. 4). AHaJloruuHasi
KapTUHA XapaKTepHa IJIs CT. 7, HO ee (payHUCTUYC-
cKas crienuuKa, IIo-BUANMOMY, CBsI3aHa C IIPUPOJI-
HBIMU IIPUUYMHAMU — €CTECTBEHHBIM ITIPOrPEBOM I -
POKOI U METKOBOJTHO yCcTheBOI obyiactu p. llaua B
30H€ crabwmwibHOro tmoamnopa. Ilpum 3ToM cocrtaB
IUIAaHKTOHA B 30HE TEXHOT€HHOTO (CT. 2 U 5) u mpe-
MMYILECTBEHHO €CTeCTBEHHOIO IporpeBa (CT. 7) cXo-
KU TOJIBKO Ha 49.4—56.2% cOOTBETCTBEHHO.

Hapsiny ¢ atTumM, coob1iiecTBa y4acTKOB BOJIOXpa-
HWININA, PACIIOJIOXEHHBIX BHIIIE M HIDKE BBIITyCKA
MOJOTPETHIX BOM, JHEMOHCTPUPYIOT CUJIBHOE CXOI-
CTBO BUJIOBBIX KOMILUIEKCOB U BBIJIEJSIFOTCS 000C00-
JICHHBIMM OT NpPOYMX KJlacTepaMU OMUCAHUM. DTO
MOXET CBUIETEJILCTBOBATL 00 OTCYTCTBUY 3HAUMMOIA
TpaHchoOpMalii BUIOBOIO COCTaBa 300IUIAHKTOHA
YYaCTKOB BOJOXPAHWIMILA, PACHOJIOKEHHBIX HIDKE
cbpoca TeIIbIX BOA. AHAJIOTMYHBIE BBIBOABI CIIEAYIOT
W3 aHaJIM3a BUAOBOIO OorarcTsa cooOiiecTB (Tad. 1).
OTHOCUTEIBHO (DOHOBBLIX YYaCTKOB PEKM BUIOBOE
60raTCTBO 300IJIAHKTOHA B 30HE cOpOca TeTJIbIX BOI
160 Bo3pacTtaeT (CT. 2), TMO00 He3HAUYMTEIbHO CHU-
Xaetcs (CT. 5), HO B LIeJIOM YBEIUYMBAECTCS HAa Y4acT-
Kax HIXXe BOAOBBIIYCKA.

ITo mokaszaTenssM KOJIUYEeCTBEHHOIO pa3BUTUA
IINIAHKTOH rOpLKOBCKOFO BOAOXpaHW/IMIIIA B 30HE
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Puc. 4. lennporpamma cxoncTBa BUAOBOTO COCTaBa 300-
IUIAHKTOHA B TOYKax ero oroopa B paitoHe KoctpoMckoii
I'POC. Hymepanus craHLIMiA B COOTBETCTBUU C puUC. 1.

BaustHUs mogorpeThix Bon Koctpomckoit 'POC ne-
MOHCTpPUpPYET CBOeoOpa3Hble U pa3HOHAIIpaBIeHHbIE
naTTepHHBI pacupenencHus (Tadi. 1). B oomHoM citygae
HaOMoaaeTcsl CTUMYJIMpYIOlllee BO3IeHCTBUE Ha
IUIAaHKTOH B 30He cOpoca Teruibix Bofd (cT. 1-3), B
JIIPYTOM — €ro yrHeTeH’We OTHOCHUTEJbHO (DOHOBBIX
nmokazarejieit (cT. 4—6). YkazaHHbIe pa3auyus, IO-
BUIUMOMY, OMPEIESIOTCS TEXHOTeHHBIM PEXUMOM
copoca nomorpethbix Bog I'POC (nmepuommyeckuii mim
PETYISIPHBIN, XPOHWUYECKUIT) 1 WHTEHCUBHOCTBIO WX
Mporpesa.

VYnenbHOe BUIOBOE OOraTCTBO 300TUIAHKTOHA CpaB-
HUTEJIbHO HEBEJIMKO U B cpeiHeM Obu1o 24.8 * 1.9 Buna
Ha 1po0y. KosnyecTBO BUIOB, OOHAPY>KEHHBIX B OJI-
HOM ITpo0e, yBeTnInBaioch ¢ Mad (19.4 £+ 2.4 Buna Ha

Ta6muma 1. TlokaszaTtenu cooOmiecTB 300IDIAHKTOHA Ha ydacTKe [OpbKOBCKOTO BomoxpaHWIMIa B paitoHe KocrpoMm-

ckoii TPOC B 2021 1.

CraHuug
ITokaszarenn
1 2 3 4 5 6 7
Nsp 60 69 69 67 61 68 64
s 24.8 26.7 26.0 26.7 22.1 23.1 24.9
P 20.2-29.5 21.7-31.2 21.0-30.5 20.0-33.1 19.1-24.9 17.6-28.4 21.4-28.1
N 51.7 71.3 64.6 88.1 20.7 36.2 139
o611 23.3-81.3 43.2-100 39.7-87.5 28.3-172 16-26.3 17.6-56.2 54.5-230
B 288.5 549.8 426.8 387.3 133.6 208.7 1369.2
0611 144.8-439.9 | 211.0-945.3 | 230.9-614.9 | 180.9-616.6 | 93.1-172.3 | 83.5354.2 |397.8-2396.5
P 23.9 43.0 32.2 32.1 10.7 15.2 81.1
€006 13.2-34.8 17.1-70.9 19.0-46.6 14.2-53.8 7.4-13.8 6.2-25.9 6.0-163.4
s 1.52 1.58 1.51 1.52 1.55 1.49 1.51
1.44-1.59 1.53-1.63 1.48-1.53 1.47-1.56 1.47-1.63 1.45-1.54 1.47-1.55

[Mpumeyanue. 3neck U B Ta61. 3 Nsp — BUIOBOE GOraTcTBO; Sp — YPOBEHbD YAEAbHOTO pasHo00pasus (BUAOB); Nyg,,

— YHUCJIICHHOCTD,

(THIC. 3K3./M3); By — Gromacca 6ecrio3BOHOYHBIX, (MF/M3); P05 — CYTOUHASI MPOLYKIIMS COOOLIECTB, Kaﬂ/(M3 - ¢yT), S — carnpo6b-
HocTtu Bonbl (em). Ham yepToit — cpeaHee, mom 4epToil — HYKHSISL U BEPXHSIsI TpaHULbI 95%-HOro JOBEpUTEIBHOIO MHTEpBaa. 31ech

M fajiee HymMepauus CTaHIUI B COOTBETCTBUU C pucC. 1.
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Ta6muna 2. CraTuctrdecKkas OlIeHKA 3HAYMMOCTH U3MEHEHUS IToKa3aTelIeid KOJIMYeCTBEHHOIO Pa3BUTHS 300IUIAHKTOHA
B 30HE BJIUSIHUS TIOJOIPETHIX BOJ HA ocHOBe H-kpurtepust Kpackena—Yosiuca

cr. 1-3 cr. 4—7

[TokazaTenb

Sp Noow Bo61.u Peoos Sp N06Lu B06LLI Peoos

Becenne-netHuii nepuon
H 1.510 0.269 0.500 0.154 3.358 9.154 9.949 4.919
P 0.466 0.874 0.779 0.926 0.338 0.027 0.019 0.178
Bech BereTallMoHHBI Iepuon,

H 0.667 0.784 1.064 0.737 1.382 5.964 7.725 4.448
)4 0.715 0.676 0.587 0.692 0.708 0.113 0.052 0.217

IMpumeyanue. ZKupHsiM mipu@ToM BBIAEICHBI CTATUCTUIECKN 3HAUMMBbIE 3D (DEKTH BIUSHUS TOA0TrpeThix Bom mpu p < 0.05.

Mpooy), JOCTUTAIO MaKCUMyMa B MIOJie—aBrycTe
(30.7 £ 2.4 u 31.6 £ 3.1 COOTBETCTBEHHO) U CHMXa-
Jock B Hostope (17.0 = 1.5). YoenbHOe pazHOOOpa3ue
IUIAHKTOHAa B 30HE cOpoca TeIiblXx BOA Ha CT. 2 B
cpeaHeM ObLIO BHILIE MO CPAaBHEHUIO C BhIIIIE- U HU-
JKepacITOJIOXEeHHBIMU yJdacTKaMu peKu (26.7 MpoTuB
24.8 1 26.0 Buma Ha npoOy cooTBETCTBEHHO). Hamnpo-
THUB, IUIAHKTOH CT. 5 B 30He cOpoca MOAOTPeThIX BOI
XapaKTepu30BaJiCsl MOHWKEHHBIM YAeJIbHbIM pa3HO-
o0pa3ueM OTHOCUTEILHO BbIllle- U HUXKepacmoso-
>KEHHBIX YJ4aCTKOB peku (22.1 Buaa Ha 1poOy MpOTUB
26.7 1 23.1 COOTBETCTBEHHO).

300IUTAaHKTOH BOIOXpaHWININA B paitoHe Ko-
ctpoMckoit 'POC otnnyancsg yMepeHHBIM OOMINEM
CO CpemHUMM 3HaYeHUSIMU 4YUCJIeHHOCTH 67.7 =+
+ 22.3 ThIC. 9K3./M°, GuoMaccel — 484.4 + 213.4 mr/m>.
Ce3oHHas KpyBasi OOMITHS MMeJTa OMMOIATbHbBIN BUT
C OCHOBHBIM MaKCUMYMOM B MIOHE (ITMK OMOMaCCHI —
979.7 + 622.3 mr/m?) unu utosie (MUK YUCIAEHHOCTH —
137.2 £ 84.5 ThIC. 3K3./M>) 1 MEHBILVM IIMKOM B CEH-
Ta6pe (59.3 + 20.8 ThIC. 5K3./M3 1 361.2 & 164.8 mr/m3).
I1aHKTOH B 30HE BIUSHUS ITOOOTPETHIX BOI HA CT. 2
ObL1 00sIee OOWIIBHBIM (B cpenHeM 71.3 ThIC. 3K3./M> 1
549.8 mr/m?), yem Ha Bbie- (51.7 Teic. 3K3./M> U
288.5 mr/M%) u Huxenexaumux (64.6 ThiC. 3K3./M> 1
426.8 mr/m’) ywactkax peku. Hamportus, obuiaue
0OECMO3BOHOYHBIX B 30HE BHIMTyCKa TEIUIBIX BOI B
p. la4a (cT. 5) ObLIO HUKE, YeM Ha CT. 4 U 7 ¢ Ipe-
o0JlajaHueM eCTECTBEHHOTO TEPMUYECKOTO peXxrma
(B 4—6 pa3 no uucieHHocTH 1 3—10 pa3 mo 6romacce)
U PACIOJIOKEHHOM HIKe 110 TedeHuIo cT. 6 (B 1.7 paza
o yucjieHHocTH 1 1.6 pasa mo 6uomacce). D1o yKa-
3bIBa€T Ha yrHeTawllee s 300TUIaHKTOHA BO3Iei-
CTBME ITOIOTPETHIX BOI, cOpackiBaeMbIX B p. Illaua.

AHaJIOTUYHBIE YePThI CBOMCTBEHHBI TSI BETNYM-
HBI IPOAYKTUBHOCTH co00IIecTB. Tak, cyTouHast Ipo-
IYKIIWST 300IUITAHKTOHA B 30HE BOIOBBINMYCKA (CT. 2) B
1.3—1.8 pa3a npeBhIlIajia TAKOBYIO Ha BBIIIEe- U HU-
KepacmnoJ0oXEeHHbIX ydyacTkax peku (43.0 mporTus
23.9 u 32.2 xan/(m? - cyt) coorBeTcTBEHHO). Hamnpo-
THB, TIEPETpeB BOTHBIX MacC B 30HE cOpOca TETUIBIX
Boz B p. Lllaya mpuBOIMII K CHIDKEHUIO TIPOTYKTUBHO-

cTu coobuiecTsa Ha cT. 5 (1o 10.7 kan/(M?3 - cyT)) oTHO-
cuTebHO (OHOBBIX B 3—7.6 pasa (32.1 kan/(M3 - cyT) Ha
cT. 4 u 81.1 — Ha cT1. 7) 1 HUXKenexamux — B 1.4 paza
(15.2 xan/(M3 - cyT) Ha CT. 6) peYHBIX y4acTKOB. B 11e-
JIOM, 300TUTAHKTOH ['OpHKOBCKOTO BOXOXPaHWJIMIIA
B 30HE BJIUSHUSI moaorpeThix Bom KocTpomckoii
I'PBC MOXHO oxapaKTepr3oBaThb KaK YMEPEHHO-
MMPOMYKTUBHBIN CO CPEOTHUMM 3HAYCHUSIMU CYTOU-
Hoii mponykuuu 34.1 + 15.8 kan/(m3 - cyr).

PacueTHbIe oleHKM MHIeKkca carpooHoctTu ITanT-
Jie—ByKK, BBIYMCIEHHOTO I10 ITOKa3aTeJIsIM Pa3BUTUS
300IJIAHKTOHA, COOTBETCTBYIOT BEpXHE TIpaHWUlIe
OJIMTOCAITPOOHBIX — HIKHEI rpaHuiie B-me3ocarpoo-
HBIX BOI. DTO COOTBETCTBYET KATETOPUU UUCTBIX —
YMEPEHHO 3arps3HEHHBIX BoA. MaKcuMaabHbIE 3HA-
YeHUS calipOOHOCTH PETUCTPUPOBAIU B 30He cOpoca
noaorpeThix Box (B cpeaHeM 1.58 Ha cT. 2 u 1.55 — Ha
cT. 5), meHbiue (1.51—1.52) — Ha POHOBBIX yU4acTKax
pek, MuHuMaibHbIe (1.49—1.51) — Ha yJyacTKax HILKe
cOpoca TeIiblX BoAd. DTO yKa3bIBaeT Ha JIOKaju3a-
LUIO MOBBLIIIEHHOTO COIEpXaHUs JAOWILHOM opra-
HUKU B 30HE BBIITyCKa MOAOTIPETHIX BO/L.

CraTtuctuyeckoe TecTupoBaHue 3p¢GEeKTOB BIUSI-
HUSI 0COOEHHOCTE TEPMUYECKOTO peKrMMa Ha MoKa-
3aTeJIV pa3BUTHS 300ILUIAHKTOHA BEISTBHUIIO TOCTOBEP-
Hble M3MEHEHUSI KOJMYECTBEHHBIX XapaKTePHUCTUK
COOOIIIECTB MOAOTPETHIX BOJ B BECCHHE-JICTHUM TIe-
PHOI TOJIBKO TSI TPYIITBI CTAHIIMI 4—7, W JINIIb TSI
nokaszaTeieit YMCcIeHHOCTH M 6MOMacChl OPTaHU3MOB
(Tabis. 2). DTO CBUAETENBCTBYET 00 OTCYTCTBUM IKO-
JIOTUIECKH 3HAYNMBIX 2(pDEeKTOB cOpoca TETUIBIX BOI
IUIST TPYIINBI CTaHIi 1—3, CHIDKEHUM YMCIIEHHOCTH
1 buomacchl (HO He pa3HOOOpa3ust U IPOAYKTUBHO-
CTH) IJIAHKTOHA TSI TPYIIThI CTAHIIMIA 4—7.

C Uenpi0 MHTErpaibHOM OLIEHKW HEraTUBHOTO
BO3AEICTBUS HA 300IIAaHKTOH COpachIBa€MBIX MO0~
TPETHIX BOJ IIPOBENECHBI JOIOTHUTEIbLHBIC UCCIICI0BA-
HUSI €70 CMEPTHOCTH METOIOM IPIYDKM3HEHHOTO OKpa-
IIIMBAHUSI aHWIMHOBBIM TOJIyObIM (Ta0JI. 3, puc. 4).

OTHOCUTEIBHO PEYHBIX YY4aCTKOB C IIpeoOdJiana-
HUEM MPUPOTHOTO TEPMUUYECKOro pexuma (ct. 1, 7)
JIOJIsT MEPTBOTO 300TIJIAHKTOHA B YCIIOBUSIX BO3JEH-
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Ta6muna 3. Ce3oHHAs TMHAMMKA CMEPTHOCTH 300ILUIAaHKTOHA ['OpBKOBCKOTO BOMOXpAaHMJIMIIA B 30HE BIUSHUS ITOI0-
rpeThix Boa Koctpomckoit TPOC

CMepTHOCTh TUTaHKTOHA (%)
Mecsu
1 3 4 5 6 7
Mait 2.8 6.4 2.0 9.5 4.3 0.4
Hionp 1.3 2.8 0.7 13.3 5.3 1.6
Hionb 2.2 6.1 14.7 19.1 6.8 0.8
ABrycr 1.4 0.9 1.7 8.7 1.5 0.9
CeHTs10pb 1.4 1.5 1.3 4.5 1.3 0.9
OKTS0pb 0.5 0.1 0.9 1.3 1.1 0.2
Hos6pn — — 4.2 1.4 4.6 1.6
Cpentee 3a BeretalnoH- 1.60 2.97 1.80 8.26 3.56 0.91
HBbI repuon 1.03-2.13 1.054.88 0.98-2.75 3.97-12.71 2.09-5.10 0.53-1.27

ITpumeuanue. 1—7 — cranuuu. Han yepToii — cpemHee, MO 4YepTOil — HUXKHSISI M BEPXHSIsSt TpaHULBI 95%-HOTO TOBEPUTEILHOTO MH-

@

TEpBajia, — OTCYTCTBUEC NJaHHbIX.

CTBMSI IIOJIOTPETHIX BOJ, CYIIIECTBEHHO BO3pAacTaeT: B
cpenHeM B 1.8 pa3 mis ct. 3, B 2.3 pa3za — 111 CT. 4, B
5.7 pa3z — mist cT. 5,8 2.2 paza — i cT. 6. B Hau6ob-
1Iel CTEIleHU JIETAaJIbHOE IEMCTBUE TEIUIBIX BOI Ha
300IJIAHKTOH TIPOSIBJSICTCS B JISTHUI Iepuod, Koraa
Ha eCTECTBEHHBIII IIPOrpeB pPEeKW HaKJIaJIbIBaeTCs
Baustnue 1onorpetelx Bom I'POC. Ilpm sTtoMm mons
MEPTBOTO 300IIJIAHKTOHA B OTACIHLHBIX CIIyYassX MO-
xet pocturarb 8.7—19.1%.

OceHb10 oTeIUIsTIoIMit 3P GEKT NOIOTPETHIX BOI,
HA00O0OpOT, CIOCOOCTBYET IyYIleil BHIKMBAeMOCTU
OpPraHM3MOB IJIAHKTOHA, Y€M B XOJOMHBIX PEYHBIX
BOIax.

I1pu ouieHKe (POHOBOTO YPOBHSI CMEPTHOCTH 300~
IJIAaHKTOHA CJeAyeT OPUEHTUPOBATHCSI Ha MaKCH-
MaJIbHbIe 3HaY€HMSI TAKOBOM Ha CT. 1, He TToaBepXKeH-
HOU BozaeiicTBUio ToporpeTbix Bog ['POC. Cmept-
HOCTb >KMBOTHBIX 3[IeCh Obll1a B cpeaHeM 1.6 = 0.5% u
B T€UE€HME BEreTallMOHHOTIO IIeproia He IMpeBhIIIajia
2.8—3.0%. Oty Benmuuny (3%) ciaegyer paccMaTpu-
BaTh KakK pedepeHCHOe 3HAaYeHUE CMEPTHOCTH, HeE
CBSI3aHHOM C XMIITHUYECTBOM, IIPU OLIECHMBAHUM HE-
raTUBHBIX 2((PEeKTOB Ha 300TJIaHKTOH [OpbKOBCKO-
0 BOOOXPaHWINIIA B 30HE BIMSIHUS ITOAOIPETHIX BOT,
Koctpomckoit 'POC.

HanMeHbimii ypoBeHb CMEPTHOCTU TIJIAHKTOHA
pETUCTPUPOBAJIM Ha CTAaHLIMSIX, HE IOIBEPXKECHHBIX
TEIJI0BOMY BO3AEMCTBUIO ITOAOrpeThIx Boxd (cT. 1)
WU TTOABEPKEHHBIX MUHUMAJBHO (CT. 7) — B cpea-
HeM 1.6 u 0.9% cooTrBeTcTBeHHO. boiiee BhICOKME
3HAYEHUSI CMEPTHOCTU OTMEYaId Ha CTAHLIUAX 3, 4 1
6 (2.9, 1.8 1 3.5% cOOTBETCTBEHHO), MAaKCUMAJIbHbIE —
B 30HEe cOpoca Teribix Boa B p. I11aya Ha cT. 5 (B cpen-
HeM 8.3%). B oTHenbHBIX ciydastX, JIETOM, B TIEpUOIT
HanOOJIBIINX TEMIIEPATYpP, UMEJIO MECTO KOMOWHM-
pOBaHHOE BJIIMSIHUE €CTECTBEHHOI'O M TEXHOTEHHOTO
MpOorpeBa peYHbIX BOJ, BbI3bIBAIOIIETO MOBBIIIICHHYIO
TnoeIh TUIAaHKTOHA. TaKylo cuTyalio HaOIiogaIl B
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nioyie Ha (POHOBOM CT. 4 (BBIIIE YCThEBOM 00IACTU
p. lllaya), Korga B TIepuoj CUIBHOIO €CTECTBEHHOTO
MporpeBa B peKy NOMOIHUTEIbHO MOCTYIAIU TETUIble
Bonbl ' POC (kak mpssMOTOKOM M3 COpOCHOTO KaHajla
C BBILIEPACHOJIOXEHHOIO Y4acTKa, TaK U, BEPOSITHO,
3aTOKOM U3 yCTheBOM obactu p. lllaya). B pe3ynbra-
T€, CMEPTHOCTb 300IUIAHKTOHAa Ha 3Toi (hOHOBOI
CTaHIIUM B UI0JI€ 1OCTUTAIa aHOMaJIbHO BBICOKOI Be-
JnunHbl (14.7%), craTUCTUYECKH ONpPeAesseMOi Kak
BbIOpOC. C yuyeToM 3TOro, cpeHece30HHasi BEJTUYM-
Ha CMEPTHOCTM 300IUIAaHKTOHA Ha cT. 4 6buta 1.8%,
YTO COOTBETCTBYET (DOHOBBIM 3HAUCHMUSIM.

st cTaTUCTUYECKON OLEHKM 3HAYMMOCTH Jie-
TATBHOTO BO3IEUCTBUSI TOBBIIICHHBIX TEMIIEPaTyp
MMPOBEACHO TECTUPOBAHME HAa OCHOBE KpHUTEPUs
Kpackena—Yoyinca, mo KOTOpoMy HU3MEHUYMBOCTH
ToKas3areliss CMEPTHOCTH IUTAHKTOHA WMITAKTHBIX
CTaHIIMIA, TOe WAET TIPUTOK TIOIOTPETHIX BOI, CPAaBHM-
BaJIaCh C TaKOBOI /ISl yUaCTKOB C €CTECTBEHHBIM Tep-
MUYECKNM PEXMMOM WIM OIM3KUM K HeMy (cT. 1, 7)
(Tabi. 4). Pe3ynbraThl pacyeTOB CBUIETEILCTBYIOT 00
OTCYTCTBUM CTAaTUCTUUYECKU 3HAYMMOIO BIIMSIHUS
daxkTopa MmomorpeThIX BOI Ha BEIMUYNMHY CMEPTHOCTH
IUIaHKTOHA COpOCHOro KaHaja (CT. 3) 1 JOCTOBEPHOM
JieTaibHOM 3¢ eKTe TOBBIIIEHHBIX TeMIepaTyp B
p. laua (cT. 5, 6).

PesynbTaThl armocTepUOpPHBIX TECTOB CBUACTEIb-
CTBYIOT O TIOBBILIEHHOM CMEPTHOCTU ITLJIAHKTOHA B
HU30BbSIX YCTheBOil obnactu p. lllava (cT. 5), KOTO-
past CTAaTUCTUYECKU 3HAYMMO BBIIIE MO CPAaBHEHMUIO
cocT. 1 m 7, tme mpeoOJiagaeT eCTeCTBEHHBII TEPMU-
YeCKMIA pexxuM. JIoCTOBEpHBIE OTIMUMSI CMEPTHOCTU
IUTAaHKTOHAa Ha cT. 6 (p. Boisra, Huxe BOageHUs
p. II1aya) ot TakoBoO¥ Ha CT. 1 1 7 OTCYTCTBYIOT.

Poiobl. B nejlarmanu McciiefOBaAaHHOIO ydacTKa
T'opbKOBCKOTO BOJOXpaHUIUIIA TOMUHUPOBAja pas-
HOBO3pacTHasi 4YEPHOMOPCKO-KACIMICKAsT TIOIbKA
Clupeonella cultriventris (Nordmann, 1840), Ha KoTO-
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Tab6muna 4. CratucTrdeckast OlieHKa 3HAYUMOCTHA M3MEHEHUS YPOBHA CMEPTHOCTH 300IIJITaHKTOHA B 30HE BJIIMAHUWA I10-

IOrpeThiX BoJ Ha ocHoBe H-kputepusi Kpackena—Yoiuimca

IMokazarenn ct. 1(h) —ct. 3 cT. I(b) —cT. 516 cr. 7(dp) —cT.51u 6
H 0.519 8.769 9.534
)/ 0.470 0.012 0.008

TTpumeuanue. @oHoBast ctaHius (b) — cT. 1 U. CT. 7; CTAaHLMS B 30HE BJIUSIHUS MOAOTPETHIX BOI — CT. 3, 5 1 6. 2KupHbIM 1IpudTOM
BbIZCJIEHBI CTATUCTUYECKU 3HAUUMBbIe 3 eKThl BAMSHUS NToxorpeThix Boa npu p < 0.05.

pyio Tpuxogusiock g0 86% ynoBa Iearn4eckoro
Tpajia, MEHee MHOTOYMCIIEHHBIMUA B YJIOBaxX ObLIU
pa3HoBo3pacTHOM cynak (Sander lucioperca (L.,
1758)) — 6% u uexous (Pelecus cultratus (L., 1758)) —
3%. OcTaIbHYIO YaCTh YJIOBA MIPENCTABIISUIN PHIOBI U3
ceMelcTBa KaprioBwIx: Jell (Abramis brama (L.,
1758)), eneu (Leuciscus leuciscus (L., 1758)), s13b (L.
idus (L., 1758)), rycrepa (Blicca bjoerkna (L., 1758)),
ykueika (Alburnus alburnus (L., 1758)) — 5%.

I1o maHHBIM CETHBIX YJIOBOB, B p. lllaga mipu ripo-
BEIEHUM WCCJICIOBAHUI TIONbKA M YE€XOHb OTCYT-
CTBOBaJid, B OCHOBHOM, BCTpeYaJuCh KapIiOBbIE C
TOMWHUPOBAaHWEM TUIOTBBI, 3 OKYHEBBIX Ipeobira-
Jaj1 OOBIKHOBEHHBIN OKYHbB, BCTpEYaJICs €pIil.

JuHaMUKa TUTOTHOCTH PHIO Ha MCCIeTOBAHHOM
akBatopun [OPBKOBCKOTO BOIOXpaHMWJIMINA OOy-
CJIOBJIEHA HAJIMYMEeM OOILIMPHBIX HEPECTUIUILL BIOIb
JIeBOTO Oepera JaHHOTO YJacTKa, ¢ KOTOPHIX K KOHITY
JleTa cTajla BBIXOOWUTH MOAPOCIIas MoJjionb. MUHU-
MaJibHasl TNIOTHOCTh PhIO OTMeUeHa B Mae: Ha yJacTKe
TMOCTYIUICHUS TeTUTONM Bombl n3 p. Kelmka oHa Oblia
1.5 £ 1.1 ak3./ra, y yctbs p. Illaua —36 + 23 3Kk3./ra,
B camoii p. Ilaya 3aperucTprupoBaHbl caMble BBICO-
Kue INIOTHOCTH — 124 £ 54 5K3./ra, IIOCKOJIBKY peKa B
30He monmnopa ['opbKOBCKOTO BOIOXPAHWIIMIIA MMe-
€T OTHOCUTEIBbHO y3KOE€ PYCJI0 U IIUPOKYIO 3AJIUTYIO
oMy ¢ OGIIMPHBIMHU HEPECTUIHIAMU (PUTODWITH-
HBIX pBIO. OCEHBIO, IO MEPE BBIXOJA MOAPOCIICH MO-
JIONU B Mejaruajb, IUIOTHOCTb PhIO Ha YKa3aHHBIX
yJyacTKax Bo3spactana mo 1781 X 1177, 498 £ 395 u
2871 + 1323 5K3./Ta COOTBETCTBEHHO.

Ha ropuszoHTanbHOEe 1 BEepTUKAILHOE pacIipeie-
JIeHWEe pBIO B 30HE BIMSHUS ITOAOrpeThIX Bon Ko-
ctpomckoit 'POC 3a npeaenamu BogoemMa oxjaaauTe-
st B actyapun p. lllaya B 3HAYMTENIBHOI CTEIICHU
BJIUSUIM U3MEHEHMs (haKTOPOB CPENIbl, B IEPBYIO OUE-
penb — ¢oHOBasi TeMIlepaTypa BOAbI Ha PEYHOM
yuactke ['oppKoBcKoOro Bomoxpanuimiia u B p. [1laua
(puc. 5). Ha puc. 5a npeacrasiieHa 3xorpaMMma pac-
npeneseHus pelo B akBatopuu p. [llaya B utone. Mo-
TOpHas JIOAKA C YCTAaHOBJIIEHHBIM Ha HEil 3XOJIOTOM
nepeceKaia peKy oT bepera qo bepera nuiaIooopa3HbI-
MU rajcamMu. Ha naHHo#1 a3xorpamMme rmoka3aHo YeThl-
peXKpaTHOE IIOCIeI0BaTeIbHOE TIepeceUeHre pycia
p. [llaua Ha BepXxHEM y4acTKe MOAIMOPHOI 30HBI pe-
KU. B 3TOT neprosa B HUKHEM CJIOe BOJIBI B pyclie pe-
KM TPOTEKAJIM CTOKOBBLIE BOIBI C €CTECTBEHHBLIMU
temreparypamu (~15°C), a Mo moBEpXHOCTH pacpo-

CTPaHSIIUCh Teruible cOpocHble Boabl KocTpoMckoii
I'POC (~18°C). B aTux yclioBUSIX pBIOBI MU30Mpain
TEIUIbIA TIOBEPXHOCTHBIN cjoil. B KOHIle uiois Ha
3TOM Xe y4acTKe, Koraa ¢OHOBBIE TeMIIepaTyphbl 10-
CTUTJIU JIETHUX 3HaUeHU (~24°C), a cOpOCHBIE BOIBI
MpeBbIaIn ux Ha 2—4°C, BepTHUKaJIbHOE pacipee-
JieHUe pBIO cTaio 6oJiee paBHOMEPHbBIM T10 BCEii TOJI-
e (puc. 50). B 310 ke Bpemsi Ha y4acTKe peKu, Kyaa
TTOCTYyIIajia Boga ¢ 0oJiee BEICOKOM TeMIIepaTypoi (10
32°C), pniba IpearouynTaga HaxXOAUTbCS B HIKHUX
TOPM30HTAaX, TIe TeMITepaTypa BOIbI Oblj1a 6osiee yMe-
peHHoIi (puc. 5B). KapTuHa BepTUKaJILHOTO pacmpe-
JieJeHusl pbl0, HaOJIOJaBIIAsICSl B MIOHE, MOBTOPU-
JIach OCEHbIO (pHUC. 5T), KOTAa B HIDKHUE TOPU3OHTHI
cTaJia OITSITh TTOCTYIaTh BoAa ¢ HUBKMMU €CTECTBEH-
HbiMu Temriepatypamu (0.2°C). CkormieHUs1 pbid B
OCEHHMUI TIePUOI paCIIPEIeISITUCH B TOBEPXHOCTHOM
cJI0e, B KOTOPOM pacIIpOCTpaHsIach Teras copoc-
Has Boga ¢ Temnepatypoii (3.2—4.5°C).

CxomHoe pacripeeaeHue pblo B 3aBUCUMOCTHU OT
TeMIlepaTypbl Habmomanu U Ha ydyacTke [OpbKOB-
CKOTO BOJOXPaHWJINIIA, TTPUMBIKAIOIIETO K YCThIO
p. aya, Kyaa nocryraja Teruiasi Bojaa u3 BojoeMa-
oxyaguTens B genwte p. lllaua. B netHuit nepuon Ha
doHe netHUX (GoHOBBIX TeMmepaTyp (24—25°C) B
500 M OT MecTa MOCTYMJICHUS MOAOTPETHIX BOI U3 BO-
J0eMa-OXJIagUTeNsT PErMCTPUPOBATI PABHOMEPHOE
pacnpeneneHue poio 1Mo myouHe (puc. 5a). OceHnlo,
Koraa (oHOBBIE TeMIieparypbl CHU3WIUCH 10 0.2°C,
PBIOBI HA 3TOM K€ YJacTKe M30Mpaii BEPXHUI YeThI-
peXMeTpOBHIii cltoii ¢ TeMnepatypamu ~4°C (puc. Se).

T'opusonTansHOE pacnpeneneHe peio B p. [llaga
M Ha yyacTKe [OpbKOBCKOro BOAOXpaHWIUINA, TTPU-
MBIKAIOIIETO K YCThIO p. Illaya, Kak 1 BepTUKaabHOE
pacrpeaejeHe, B 3HAYNTEILHOI CTEIIEHN 3aBUCEIIO
OT Ce30HHOI AMHAMUKY (POHOBBIX TEMIIEPATYP BOIHI.

OTtemsmionnit 3PdeKT OT COPOCHBIX BO, TTOCTY-
MaroIuX 13 BoJoeMa-oXJaauTess, B nejabre p. [llaya
He pacIpOCTPaHseTCsI Ha CTPEXHEBYIO YacTh pycia 1
oMy JieBoro oepera (puc. 2). Teruibie BOIbI ITOCTY-
MaroT BHU3 10 TSYEHUIO T10 TIPaBOOEPEKHOI MmoiiMe.

I'mnpoakyctueckass cheMKa Ha ydacTke lopb-
KOBCKOTO BOJIOXpaHWJIMIIA, PACTIOJOXKEHHOTO HUXe
ycTha p. Illauu, yepe3 KoTopoe MPOUCXOOUT COPOC
OTEIUICHHOI BOABI U3 BOJOEMAa-OXJIaaUTEeIsI, TT0OKa3a-
Jla, YTO pacripenejieHue pbIObl MO IIMPUHE 3TOTO
y4yacTKa HepaBHOMepHO. B IieHTpanbHOI JacTu ak-
BaTOPUU C MAKCUMAaJTbHBIMH [JTyOMHAMU HaJl 3aTOII-
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UIOHb
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Puc. 5. BeptukanbsHoe pacrpeneiaeHue polo B akBaTopuu p. [llaya oT BepXHeil rpaHUIIbl BIMSHUS TeIUIbIX Bon KocTpoMmckoit
I'POC no ycrbst (a—r) U B aKkBaTOpUM ydacTka [OpbKOBCKOTO BOIOXpaHWINIIA, MPUMBIKAIOLIETo K ycThio p. [lava (1, €) no
JTAHHBIM €XXEeMECSIYHbIX THAPOAKYyCTUYECKUX CheMOK. Ha BepTuKaibHOI 1IKaste DyorHa (M) Ha 00C/IelyeMOM yyacTKe, Ha BepXHel
TOPU3OHTAIBHOM IIKaJIe KOJIMYECTBO MOCHUIOK TUAPOAKYCTUIECKUX CUTHAIOB C Hauala CbeMKH, Ha HUXKHE TOPU30HTAIBHOM
1IKaJje qaTa MpoBeleHus CheMKHU U BpeMsI CheMKU Ha MPUBOIMMOM Ha pUCYyHKe yyacTKe. OnucaHue 1aHO B TEKCTE.
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Mait WIOHb  UWIOJIb CEHTSIOPb OKTSIOPh HOSIOPH

1000

Puc. 6. [IlnHaMyKa IUIOTHOCTU PbIO B BEreTallMOHHBI e~
puon (Maii—HOs16ph) 2021 T. Ha yyacTKe [OpBKOBCKOTO
BOIIOXPAHWINIIA, IPUMBIKAIOIIETo K ycThio p. [llava: a —
y JIeBOro 6epera HUXKe eJbThl, 0 — Y IIpaBoOro 6epera HU-
)K€ IeJIbThI, B — HUXKHSISI 4aCTh 30HBI MOAINOpPA, T — BepX-
HSISI 9aCTh 30HBI TTONMOPA.

JIEHHBIM pycioM p. Bonra momumHupoBain ocobu
pa3mepHoit rpyrisl 30—100 MM, B 3TUX CKOMIJICHUSIX
npeobiamana pa3Hopa3MepHas TIolabKa. B moiime Jte-
BOIo Oepera ¢ UIoHsI Havala MOoSIBJISITbCS MOJIOAb (pU-
TOMUIBHBIX BUIOB PBIO, KOTOPasT BHIXOIMIIA N3 MEJT-
KOBOIHEIX 3aJIMBOB BIOJIb JIEBOTO Oepera, rie pacio-
JIaraJinch UX oOIIMpHBIE HepecTuiauma. I1pu 3Tom B
Havajie jgeTa JOMUHUPOBaIN ocodu mimHoit <30 MM,
K OCEHH IoapocIiasi MOJoAb OblJIa MpencTaBjicHa B
CKOIUIEHMSX CaMOM MHOTOYMCJIIEHHOW pa3MepHOM
rpymroit 30—50 mM. B nepuos ¢ Mast mo ceHTSI0phb 3a
CYET 3TOM MOJIOAU MJIOTHOCTH PBIO OBbIIa JOCTOBEPHO

IT'EPACUMOB u ap.

BBIIIIE V JIEBOTO Oepera, Kyma He pacpoCTpaHsIeTCs
oTeruisiomuii apdekrt, — 562 + 486 sK3./Ta, y npaBo-
ro Gepera oHa GblTa ropasmo Hke — 61 * 45 9k3./ra
(K-S statistic = 3.16, ipu p < 0.05) (puc. 6). B okts16pe
TUIOTHOCTHU CPaBHSUTMCH — 265 + 137 1243 + 138 5Kk3./ra
COOTBETCTBEHHO. B HOs10pe, Korna (hOHOBBIE TEMITE-
paTypbl Boabl cHU3MIKCH A0 0.1°C, a Ha yyacTKe HU-
ke BrageHus p. [llaga 3a cyeT moCTyIUIeHUS TETIOM
BOJBI OHU OBUTH BhILIE (DOHOBBIX Ha 3—6°C (puc. 3),
TUTOTHOCTD PBHIO Ha OTETUIEHHOI aKBAaTOPUHU Y TIPABOTO
Oepera noctoBepHO mpesbiiana (1400 = 1122 »k3./ra)
TaKOBYIO B ToiiMme y jieBoro oepera (71 * 41 sk3./ra)
(K-S statistic = 1.56, p < 0.05). JJoMUHUPOBAIU OCO-
ou pazmepoM 30—50 MM 1 50—100 Mm.

Ha akBatopuu p. lllaua B nipenenax 30HbI OO0~
pa ObLUIM BBIOEJIEHBI ABAa y4acTKa — HWKHUI, KOTO-
pBIi1  BBITIOJHSACT (YHKIUIO BOJOEMa-OXJIaauTeNs
Koctpomckoit 'POC u BepxHMii, Kyaa pacnpocTpa-
HsIETCSI OCThIBaoIIas coOpocHas Boga (puc. 2, puc. 3).
B nernnit mepuon 1o 50% prIOHOrO HaceIeHUs TPe -
CTaBJIsJIa MOJIOOb C PEYHBIX HEPECTIUIL, pa3MepoM
<30 mM. OHa TogBMIACH B MIOHE, U €€ pacrpeneie-
HUE 110 YYaCTKY MOANOopa peKU ObLJI0 OTHOCUTEIBLHO
paBHOMEpHBEIM. CpemHsIsl YMCIIEHHOCTh Ha HYDKHEM U
BEpPXHEM ydJacTKaX HOCTOBEPHO He pas3inyajiach —
2417 = 1158 n 2100 £ 904 k3. /ra (K-S statistic = 0.56,
p =0.78) (puc. 6). OgHaKO B UI0JIe TIPU ITPOrPEeBE BO-
bl HA HDKHEM y4acTke >31°C Hab6aonanu nepepac-
rpeaeeHue phlo 1o aKBaTOPUU peKU. YNCIEHHOCTh
pBIO Ha HIMXKHEM ydJacTKe cTajla JOCTOBEPHO HIXKE,
yeM Ha BepxHeM, — 284 £ 145 m 1339 £ 472 »5k3./ra
cooTBeTcTBeHHO (K-S statistic = 2.06, p < 0.05). K
OCEHHU IoApocCllIas MOJIOOb Ilepelula B pa3MEpHYIO
rpymmry 30—50 MM, u3 pBIO CTapIIero Bo3pacra JoOMH-
HupoBain ocodbu pasmepoM 50—100 mM. ITomoOGHast
KapTWHA pacIipeAesieHus] pbIO Ha 3TUX y4acTKax CoXpa-
HSIIACh U B ceHT0pe (685 X 654 1 2413 & 1044 3k3./Ta)
(K-S statistic = 1.62, p < 0.05) u B Hosi6pe (309 *+ 390
M 2148 + 2834 3k3./ra) (K-S statistic = 2.37, p < 0.05).
B Hos10pe, mpu cHIKeHNN (POHOBOM TeMIIepaTyphl
110 0.2°C, YncJIeHHOCTh PBIO Ha 3TUX YYaCTKaX MOBBI-
cunach. B BepxHeil yacTu HUXKHETO yJacTKa, Ie TeM-
neparypa gocturaga 10°C oHa yBeJIMYMIach 10
1614 £+ 671 sk3./ra. Ha BepxHeM ydacTke, Te TeMIIe-
patypa Obl1a HUuXXe — OT 5 10 2.5°C 4MCIeHHOCTD 10~
cruria 3638 £ 2091 sk3./ra (K-S statistic = 1.92,
p <0.05). InnaMuka oO1eii TNIOTHOCTU PbIO B peKe
0o0yCJIOBJIECHA MUTPALlMOHHBIM TOBEAEHUEM, U B
MEePBYIO odepenb — IMOKATHBIMM MUTPALUSIMU paH-
Hell MoJjionu Haubojiee MHOTOYMCIEHHOIN YacTH
PBIOHBIX CKOIUIEHUIT B peKe.

OBCYXIEHWE PE3VIIbTATOB

30011aHKTOH [TOpPHKOBCKOTO BOJOXpaHWJIMILA B
30He BIUSHUS rmonorpethix Bog KoctpoMckoit [POC
NMeeT CpaBHUTEJIBHO OOraThlii TaKCOHOMMWYECKUA
COCTaB C IIpeodJIafaHueM BUIOB BCECBETHOIO M 0O-
peaabHO-apKTUYECKOIO pacIpOCTpaHEHUSI, Xapak-
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OBUIIUE, PACITPEAEJIEHWME U CMEPTHOCTb TMAPOBMOHTOB

Tepu3yeTcsl TOBBIIIEHHOU n0jeil (GUTOGUIbHBIX U
TUIAaHKTOOEHTOCHBIX (popM. 3HaUYMMasi KOMIIOHEHTa
dayHsbI (25% TaKCOHOMMYECKOTO CITHCKA) TIPEICcTaB-
JieHa BUAaMU, TATOTEIOLIMMU K ME302BTPOGHBIM BO-
JaM. 300IUIaHKTOH B 30HE cOpoca MOIOTPEThIX BOI
OTJINYaeTCs CBOEOOpa3HbIM TaKCOHOMUYECKUM CO-
CTaBOM U B HEKOTOPBIX MecTax (HU30BbSl YCThEBO
ob6nactu p. 1llaya) MOHMKEHHBIM BUIOBBIM OOrar-
CTBOM, KOTOpOE, OJHAKO, ObICTPO BO3BpalllaeTcsl K
HWCXOMHBIM 3HAYECHUSIM Ha HUXKEPaCHOJ0XKEHHOM
y4acTKe peKu.

B oTHomeHMHM KOJMYECTBEHHBIX IapaMeTpPOB
(BUgOBOE OOraTCTBO, YAEJIbHOE pa3HOOOpa3ue, Ync-
JIECHHOCTh, OMoMacca, IIPOAYyKIIMs) COoOIIecTBa Ae-
MOHCTPUPYIOT pa3HOHANpPAaBJIEHHYIO peakIdio Ha
MPUTOK TeIJIbIX BoA. B onHOM cityyae (cOpocHoii Ka-
Han p. Kemka, kyna cnadomomorpersie Bogsl [POC
MOCTYITAIOT TIEPUOANYECKHN) HaOJIOJaeTCsI TEeHIICH-
USI K CTUMYJIMPYIOIIEMY BO3IEHCTBUIO Ha IIaHK-
TOH, BO BTOPOM (HU30BbsI yCTheBOIi oomactu p. Illa-
4a, I1Ie OCYILIECTBISETCSI XPOHUYECKUIA COPOC CUIIBHO
IIPOTPEThIX BOA) — €TI0 YIHETEHUIO OTHOCHUTEIBHO
(b OHOBBIX ITOKA3aTeICit.

JaHHBIE CTAaTHCTUYECKOTO aHajIW3a CBUIETEIb-
CTBYIOT 00 OTCYTCTBHY 9KOJIOTMIECKN 3HATUMBIX 3 (-
¢dexToB cOpoca TEIUIbIX BOA ISl TTAHKTOHA cOpoc-
Horo kaHana (cT. 1—3), yrHeTalonieM BIUSTHUU B OT-
HOIIIEHWY CHVDKEHUS YMCICHHOCTA M OMoMacchl (HO
He pa3HoOoOpas3us M TPOAYKTUBHOCTU) TUIAHKTOHA
HU30BUI1 ycTheBOIi 061acTu p. Illaya (cT. 4—7). B mo-
cJIemHeM cllydae YrHeTeHUe TUIAHKTOHA B BOOoeMe-
npueMHuke p. IIlaya HOCUT CE30HHBINM XapakTep:
MIPOSIBIISIETCS B BECEHHE-JICTHUM MepUON U CIJIaXKU-
BaeTcsT oceHblo. OMHAKO, YIUTHIBAasI BHICOKUE TEMITHI
Pa3MHOXEHUSI U KOPOTKOLMKIUYHOCTb pPa3BUTHUS
0GeCMO3BOHOYHBIX IIJIAHKTOHA, 3T MOTEPH OBICTPO
KOMIIEHCUPYIOTCS.

B ycioBusix Bo3aeiicTBust momorpeTeix Bog I'POC
HaO01aeTcsl TEHAEHIMS K YBEJIUYEHUI0O CMEPTHO-
CTM TLJIAHKTOHA OTHOCUTEIHLHO (DOHOBBIX BEJIUYMH.
JlerasibHOE neficTBUE TeMJIbIX BOJ Ha 300TUIAHKTOH
YCUJIMBAETCS B JIETHUM NEPUOIT, KOTlIa HA ECTECTBEH-
HbII MPOTrPeB PeKU HaKJIaAbIBaeTCsl BIUSIHUE TTOI0-
rpeteix Bom 'POC. Ocenbo oremustiomuii 3¢peKT
MOJOTPETHIX BOMA, HA0OOOPOT, CIIOCOOCTBYET JIyUIIIeH
BbXKMBAeMOCTU OpraHu3MoOB. Pe3ynbTarhl cTaTUCTU-
YECKOTO aHajIM3a YKa3bIBalOT Ha JOCTOBEPHO MOBbI-
IIIEHHYI0 OTHOCHUTEJIbHO pedEPEeHCHbIX 3HAYeHUit
CMEPTHOCTD TIJIAHKTOHA HU30BUIi YCTheBOM 00J1acTH
p. llaua. CMepTHOCTH MJIAHKTOHA Ha IPYrUX CTaH-
LIMSIX CTaTUCTUYECKW HEOTJIMYMMa OT TaKOBOH Ha
¢doHOBBIX yuacTkax pek Bonra u [Ilaua.

B uenoMm, 3T0 CBUIOETEILCTBYET 00 OTCYTCTBUU
9KOJIOTMYECKM 3HAYMMOTIO JieTaabHOro 3¢@deKra Ha
MJIAHKTOH TIPOTOYHOI BOmHOM cucteMbl. Ilporekaro-
111asi BOAa C CONEePKallMMCs B HEM IMJITAaHKTOHOM CMELLIM -
BaeTCsl C TEIUIOM BOIOM, cOpachiBaéMOM U3 BogoeMa-
OoxXJIAIUTEJISI, YTO TPUBOAUT K TMOHMKEHUIO KOJMYe-
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CTBEHHBIX Y KAYECTBEHHBIX MTOKAa3aTeJIeii apeiidyrommx
opraHu3MoB. OgHAKO 3TU IOKa3aTeau OBICTPO BO3-
BpaIllaloTCs K UCXOAHBIM 3HAYCHUSIM Ha HUKEPaCIIo-
JIOXKEHHOM yJacTKe PeKU, Ilie IPOUCXOIUT JaJibHe -
1Iee oxJIaxAeH1Ee cOpachiBAeMOM BOIIBI, XapaKTEPHOE
JUIST PEYHBIX BOJOEMOB-IIPUEMHUKOB TEIUIOM BOIBI
(ZKuBotoBa, 2007a). Ha ygacTkax c yMmepeHHBIM IIPO-
rpeBOM HaOII0JAeTCs TCHACHINS K CTUMYJIMPYIOIIS-
MY BO3J€iICTBUMIO Ha INIAHKTOH, YTO OTMEYalOT U APY-
rue aBTopsl (Moruenko u ap., 2011; XoazsiikuH, 2011;
3uHoBkeB, 2017; KpuBenkosa, 2017).

B oTinyume oT IUIAaHKTOHHBIX OPraHU3MOB, Jie-
TaJbHBII 3(P(EKT BO3ACHCTBHUS MOBBLIILIEHHBIX TEM-
repaTyp Ha pel0O He OTMEUYeH. DTO CBSI3aHO C Ooee
BBICOKOI1 TJIaBATEIBHOM CITOCOOHOCTBIO PHIO, ITO3BO-
JISIolIel MM 1U30eraTh HeOJAaronpUsITHBIE TeMIepa-
TYpPHBIE€ BO3IECTBUSI.

B otnnyure oT BogoeMOB-OXJIaAUTENIE 03E6pHOTO
TUIIA, I1I€ B OTHOCUTEIbHO 3aMKHYTBIX M YCTOMYUBBIX
YCIOBUSIX (hopMUpyeTcsl Crieun(UIeCKUil NXTUOLIE-
Ho3 (Jlynesa, 2014; Gorlacheva, 2015; I'opnauesa,
Adonun, 2017; deBITKOB U ap., 2017), B pedHBIX BO-
JloeMax, KyJa MocTynaeT mogorperasi Bojia u3 Boioe-
MOB-OXJIaAuTeNeli, TETJIOBOE BO3IEHCTBUE HOCUT JIO-
KaJIbHBIM XapakTep W TIPOSBISIETCS B HeTMOCpe.-
CTBEHHOI OJIM30CTU K BBIITYyCKaM OTEIUICHHBIX BoI. B
TaKMX BoAoeMax UxThodayHa He TIpUoOpeTaeT clie-
ubudYecKue YepThl, a nepepacnpeaessieTcsi B CooT-
BETCTBUU C CE30HHBIMU U3MEHEHUSIMU TeMIIepaTyp-
HBIX ycjioBuii. HamnbGoliee BbIipaxkeHHOE M30HMpaHUE
OTEeTUVIEHHBIX BOIl HaOJI10JaeTCsl B BECEHHUI U OCEH-
HUI mepuoabl, 10 Havajla eCTECTBEHHOTO MporpeBa
WX TIpYM TMOHWXEHUM eCTeCTBEHHBIX TemIiepaTyp. B
STUX YCJIOBUSIX PBIOBI M30€TaloT yY4aCTKOB C ITeperpeToi
WA OXJIAXKIEHHOM 10 €CTeCTBEHHBIX TeMIlepaTyp BO-
TIOiA, N30upasi yMepeHHO OTEIJIEHHbIE YYaCTKU.

ITo mHenuto 2KusoroBoii (2007) m Bangpim
(2012), BIMsIHUE YMEPEHHO ITOOOTPETHIX COPOCHBIX
BOJl HA XXMBOTHBIN U paCTUTEIbHbI MUP, — B LIEJIOM,
MOJIOXKUTENbHBIN (hakTop. [Oopazmo Gosiee HeraTuB-
HOE BO3ICHCTBME OKAa3bIBAIOT HEIOCTATOYHO OYH-
IIEHHBIE XO3SIICTBEHHO OBITOBBIC U TIPOMBIIIICHHBIE
CTOKM.

BoiBoabl. B yciioBUSIX BO3AEHCTBUSI MOIOTPETHIX
Bon Kocrpomckoii POC HabaonaeTcst yBelimuyeHne
CMEPTHOCTH IUIAHKTOHA OTHOCHUTEJIBHO (DOHOBBIX
3HauyeHUl. B HauOoJbllIeli CTeTIeH! JIeTalbHOE JIeHi-
CTBME TEIUILIX BOO Ha 300IUIAHKTOH IIPOSIBIISICTCS B
JIETHUM TIEpuoHd, KOIJa Ha €CTECTBEHHBbIN MPOTpeB
PEKM HaKJIaabIBaeTCsl BIUSHUE ITOJOTPETHIX BOI
I'POC. Ilo pesynbTraTaM CTaTUCTHUYECKOIO aHaIM3a
yCTaHOBJIEHa IOCTOBEPHO IIOBBIIIEHHAsI OTHOCH-
TeJIbHO pedepeHCHBIX 3HAYEHU I CMEPTHOCTh TJIAaHK-
TOHA HU30BUI ycTheBOI obactu p. Illayga (cT. 5) —
TEXHOJIOTMYECKOro BogoeMa-TipueMHuka. Cwmepr-
HOCTb ITUIAHKTOHA Ha APYIUX CTAHLMSIX CTaTUCTHYE-
CKY HEOTJIMYMMa OT TaKOBOM Ha (DOHOBHIX y4acTKax
pek Bonra n Illaya, 9yTo CBUIETEIBCTBYET OO0 OTCYT-
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CTBHU DKOJIOTMYECKM 3HAYMMOIO JETAIBbHOIO 3(h-
¢dexTa Ha TUIAHKTOH IMPOTOYHON BOTHOM CUCTEMBI.
IIporekaroliast Boma ¢ cogep>KalllrMcsl B Heil IJIaHKTO-
HOM CMEIMBAETCS ¢ TEIUIO BOmOif, cOpackIBacMOIt 13
BOJIOEMAa-OXJIaAUTEJIs. DTO TPUBOAUT K MOHWXKEHUIO
KOJIMYECTBEHHBIX Y KAUYECTBEHHBIX ITOKa3aTeseii npeii-
¢yOIINX OpraHU3MOB, KOTOPOE, OMHAKO OBICTPO BO3-
BpaIllaeTCsl K UCXOMHBIM 3HAUYEHUSIM Ha HUXKepacro-
JIOXXEHHOM Y4acTKe PeKH, IJe IPOUCXOOUT JaTbHei-
mmee oxJiaxkaeHue copaceiBaeMoii Boabl. Ha ygactkax
C YMEPEHHBIM IPOrpeBOM HaOJIIoAaeTCs TEHACHIIMS
K CTUMYJIMPYIOIIEeMYy BO3IeiICTBUIO Ha IJIAHKTOH. B
OTJIMYNE OT IUIAHKTOHHBIX OPTAHM3MOB, B YCIIOBHSIX
BosnelicTBus nmogorpeThix Boa Kocrpomckoit 'POC
JIETAJIbHBIN 3G @EKT BO3IEICTBUS ITOBBIIICHHbBIX
TeMIIepaTyp Ha pbIO He OTMEUEeH. DTO CBSI3aHO ¢ 00-
Jiee BBICOKOI IIIaBaTEJIbHOM CIIOCOOHOCTBIO PBIO,
MO3BOJISIIONIET MM M30erarb y4acTKU aKBaTOPUU C
HeOIaronmpusITHEIM TeMIlepaTypHbBIM (oHOM. B Be-
CEHHUI 1 OCEHHUI NMepUuoibl, 4O Hayajla €CTECTBEH-
HOTO IporpeBa WA IIPU ITOHMKEHUN €CTECTBEHHBIX
TeMIIepaTyp y pbIO HaOIIOHaeTCsI aKTUBHOE M30Mpa-
HUE OTeTJICHHBIX Bo. OHU M30erarT y4acTKOB aKBa-
TOPUM C TIePEerpeToii MM OXJIAXKACHHOM IO ecTe-
CTBEHHBIX TeMIIEpaTyp BOHOM, M30Mpas yMEpEeHHO
OTeIlJIEHHbIE YYACTKH.

OPMHAHCHUPOBAHUE

Pabora mpoBeneHa B pamkax  loczamaHwmii
Ne 121051100104-6  “Bbuopa3Hoobpasue, CTpPyKTypa |
(yHKIIMOHUPOBaHME TPECHOBOIHBIX PbIO KOHTUHEHTAJb-
HBIX BOOoeMOB 1 BomoTokoB” m Ne 121051100109-1 “Cu-
cTeMaTHKa, pa3HooOpas3ue, OO0 s U 9KOJIOI U BOTHBIX
U OKOJIOBOIHBIX OECITO3BOHOUYHBIX, CTPYKTYpPa MOy
¥ COOOIIEeCTB B KOHTUHEHTAJILHBIX Bogax” .
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Abundance, Distribution and Mortality of Hydrobionts in the Section of the Gorky
Reservoir Affected by Heated Waters of the Kostroma Hydroelectric Power Plant

Yu. V. Gerasimov" *, S. E. Bolotov!, A. 1. Tsvetkov!, and E. S. Borisenko?

! Papanin Institute for Biology of Inland Waters, Russian Academy of Sciences, Borok, Nekouzskii raion, Yaroslavl oblast, Russia
?Institute of Ecology and Evolution, Russian Academy of Sciences, Moscow, Russia
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The study was conducted in the river section of the Gorky reservoir in the zone affected by the heated water
discharge from the Kostroma hydroelectric power plant during the growing season (May—November) 2021.
The reduced species richness was observed in the sites of the maximum water heating, which, however, quick-
ly returned to the initial values in the downstream section of the river. The lethal effect of warm waters on zoo-
plankton is mainly manifested in the summer, when the natural warming of the river waters is influenced by
the heated water discharge from the Kostroma hydroelectric power plant. In autumn, the warming effect of
heated waters, on the contrary, promotes better survival of organisms. Fish reach a high abundance in the
study area by the end of summer, when the grown juvenile sleave shallow waters. In the autumn period, the
fish redistribution and a significant increase in the abundance occur in the area of heated waters compared to
the back ground sites. The results obtained indicate the absence of an environmentally significant lethal ef-
fect. Local plankton losses are quickly compensated due to high reproduction rates and short-cycle develop-
ment of invertebrates. The lethal effect of exposure to high temperatures on fish was not found.

Keywords: hydroelectric power plant, thermal pollution, zooplankton composition, mortality, fish popula-

tion, seasonal dynamics of density, distribution
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