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3OO0IITAHKTOH AHTPOIIOI'EHHBIX
MECTOOBUTAHHUHU CEBEPO-IBUHCKOH
HIJTIO30OBAHHOU CUCTEMBbI

JIJOBYHHUYEBA Bonozoockuii punuan ®I'EHY « BHUPO», 160012 2. Bonoeoa,
Exarepuna Banentunosna 7. Jlesuuesa, 0. 5, lobunicheva_ekat@mail.ru

Kntouesble cnoBa: AHHoTaumsA: lMNpeacTaBneHbl Pe3ynbTaTbl U3yYeHUA 300M1aHKTOHA aH-
300M/1aHKTOH TPOMOreHHbIX MecToobuTaHuii CeBepo-[BUHCKOM LWIHO30BaHHOM cUCTe-
aHTpoOMnoreHHble Mbl (Bonoroackas obnactb). MccnepgoBaHua nposeaeHsl B uiosie 2010 T.
mecTtoobuTaHus Ha 6 kaHanax. CTaHuuKM oTbopa Npob HbiAKM pacnpeneneHbl Ha BCeEM MPO-
CeBepo-/[lBMHCKan BOAHasA TAMEHMM BOAHOM cucTembl. MIcKyccTBEHHble BOAHbIe 06beKTbl CeBepo-
cucTema [BWHCKOM BOAHOM cUCTEMbI M3y4eHbl BNepBble ana Bonoroackon ob-
KaHanbl nactu. B cocTtaBe 300NNaHKTOHA YYMTbIBAaAM U ONpeaenann BULOBYHO
Bonoroackasa obnactb npuHaaNeXKHocTb KonoBpaTtok (Rotifera) n pakoo6pasHbix (Cladocera,

Copepoda). BbiABneH LOMUHMPYOLWMI KOMMNEKC BUA0B. PaccunTaHbl
CpefHWe YUCNEHHOCTb M Bomacca BUAOB U FPynm, MHAEKCHI BUAOBOTO
pa3Hoobpasus LleHHoOHa — YuBepa, cpegHAsa WHAMBMAYANbHASA Mac-
ca opraHvM3mosB. 1o cBOemMy COCTaBy 300MIAHKTOH KaHa/0B CXOAEH U
BKAtoyaeT 33 TakcoHa (11 — Rotifera, 15 — Cladocera, 7 — Copepoda).
BO/IbLWMHCTBO BUAOB TUMWYHbI 415 BOAHbIX 0OBEKTOB Tae€KHOM 30HbI U1
061a4al0T WMPOKOW 9KONOTMYECKOM NAAaCTUYHOCTbIO. B cocTaBe co06-
wecTts NpeobnagatoT nenarmyeckme v NPUAoHHbIE BUAbl. 300MN1aHKTOH
KaHa/I0B XapaKTepm3yeTcs BbICOKMMW BEIMYMHAMM MHAEKCA BUAOBOMO
pa3Ho0bpa3nsA, HU3KMMM YNCNEHHOCTbIO M BMOMACCOM, BbiparkeHHbIM
OOMMHUPOBAHMEM BEC/IOHOMMX PakoobpasHbiX. 3aceseHue KaHasoB
NPOWUCXO4UN0 OpPraHM3Mamu M3 masbix o3ep U LLeKCHMHCKOro BoAo-
XPaHUAMLWA. YNPOLLEHHbIV penbed AHa, OTCYTCTBME BbiparKeEHHON men-
KOBOZHOV 30Hbl M BOJIHOBOE BO34ENCTBME ONPELENNAN CTPYKTYPY CO-
BpeMeHHbIX coobuects. OTCYTCTBME 3aPOC/IEBOMN 30HbI U BbICOKAsi MyT-
HOCTb BOAbl HEGMArONPUATHBI A7 PA3BUTUA MHOTMX OpraHu3mos. Mo
CPaBHEHMIO C Ma/fbIMW O3epPaMK 300MIAHKTOH KaHaJ/IOB XapaKTepusy-
€TCA HEBbICOKMMM BUA0BLIM HOraTCTBOM, YAC/IEHHOCTbIO U B1oMaccoi,
AOMMHUPOBaHMEM HEBO/bLLOTO YMc/a BUAOB, NpeobnagaHnem ocobei
MEeJIKMX pa3mepoB. Mpu 3TOM CTPYKTYypa AOMUHUPYIOLLETO KOMMJIEKCa
CX0AHa. BbiaBNeHHble 0COH6EeHHOCTM 300M/1aHKTOHA KaHaI0B Henocpea-
CTBEHHO CBA3aHbl C UX aHTPOMNOTEeHHbIM NPOUCXOXKAEHNEM U SKCNIyaTa-
LUMeN KaK TPAHCMOPTHbIX NyTeN.
© MeTpo3aBOACKUI rOCYAAPCTBEHHbIN YHUBEPCUTET

MonyyeHa: 13 mapta 2018 roga MoanucaHa K nevatun: 17 noHA 2019 roaa

BBeaeHue noseka (Munbkos, 1973). BogHble 06bEKTbI UC-
KYCCTBEHHOTIO NpoucxoxKaeHua (npyabl, 0680o4-
HEHHble Kapbepbl, KaHa/bl, BOAOXPAHUINLLA U
Ap.) XapakTepusyTca 0CObbIMU TMAPONOro-
rMMAPOXMMUYECKMMU YCNOBUAMMU U CTPYKTYPOW
coobuwects (MMAPOTEXHMYECKME COOPYIKEHMUS,
1978; KoHcTaHTMHOB, 1986).

Hanbonee KpynHble MCKYCCTBEHHbIE BOAOE-
Mbl (KaHanbl U BogoxpaHuauwa) bbinm cosana-

B HacToALLEEe BpemMA Ha 3eMHOM NOBEPXHO-
CTU NPAKTUYECKU He OCTaNIoCb TEPPUTOPUI U
aKBATOPWN, He 3aTPOHYTbIX AEATENbHOCTbIO Ye-
noBeka. B cywecTByrowmx KnaccudmKaumax co-
BPEMEHHbIX laHALWA(TOB BblAENAKOTCA aHTPO-
noreHHble NaHAWadTbl, CTPYKTYPa U BO3HUKHO-
BEHME KOTOPbIX CBA3AHbI C AeATENbHOCTBIO Ye-
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Hbl 414 Uenemn cyaoxoactsa v aHepreTuku. Mpum
3Tom 60NbLWMHCTBO BOAOXPAHUAULYL 06pa3oBa-
JIUCb B pe3y/sibTaTe 3aperyIMpoBaHUA pycen cy-
LLEeCTBYHOLMX PEK, YTO BO MHOTOM onpeaenseT
AVHaMUKY mx coobuwects (Muaraiiko, 1984).
KaHanbl e ABNATCA BOAONPOBOAALLMMM CO-
OPYKEHMAMM U UMEIOT UCKYCCTBEHHbIE pyCAa.
Cneunduka popmmpoBaHna BUOLEHO30B Ka-
HafoB 06ycnoBAEHA MX MPOUCXONKAEHMEM W
ocobeHHOCTAMM cO0bLLECTB BOAHbIX 0OEKTOB,
KOTOpble OHM coeguHAoT. [0 CBOMM Xapak-
TEPUCTMKAM COODLLECTBA KaHANOB 3aHMMAlOT
NPOMEKYTOYHOE NOIOKEHME MEXAY TUMNYHbI-
MW 03ePHbIMWU N PEYHbIMM LieHOo3amK (Zhao et
al., 2018).

Ha Tepputopun Bonoroackoi obnactm Ham-
b6onee KpynHbIMM KaHanamu asnatoTca beno-
3epCKuii 06BOAHOM KaHan u KaHanbl CeBepo-
[BWHCKOM BogHOM cuctembl. MAPOOUOHTBI
3TUX BOAHbIX OOBEKTOB A0 HAcTOALWEro Bpe-
MEHW OCTATCA NPAKTUYECKM HEU3YHEHHbIMM.
MpoBoanMble paHee McCneaoBaHMA 300M1aH-
KTOHa BOAHbIX 06bekToB CeBepo-[BUMHCKOM

2-ii BazepuHckHii KaH. *

LUNO30BAHHOM cUCTeMbI Bblan pparmeHTapHbI-
MW 1 OrpaHUYMBaNINCE INLLb 03epamm (Pusbep,
1978, 1982, 1988, 1992, 2012 n ap.; PogmnoHo-
Ba, 1988).

Uenb pgaHHOM paboTbl — BbiABNEHME OCO-
H6eHHOCTel 300MNaHKTOHA KaHanos CeBepo-
[BWHCKOM LUNO30BAHHOM CUCTEMbI KaK TUMNWY-
HbIX QHTPOMOTeHHbIX MECTOOOUTAHMIA.

MaTtepuanbl

NccnepoBaHma NpoBOANAMCL HA 6 KaHanax
CeBepo-[JBMHCKOM  LW/HO30BAHHOM CUCTEMDI
B utone 2010 r. Cesepo-[BMHCKaA BOAHAA CU-
cTema pacrnonaraetcA B LEHTPasbHOM 4acTu
Bonoroackoi obnactu Ha Tepputopumn Haumo-
HanbHOro napka «Pycckuir Cesep» (puc. 1).
MocTpoeHHana B 1825-1828 rr., oHa coeguHAeT
pekun LLekcHa n CyxoHa, Tem cambiM CBA3bIBaA
6accenHbl pek Bonrn n CesepHoit [BuHbI. Mo
CBOEMY 3KOHOMMYECKOMY 3HayeHuto Cesepo-
[BWHCKaa cuctema 3HAYUTENbHO ycTynaet
Bonro-bantuitckon. B nocnegHee Bpems yBe-
NINYNBAETCA ee 3HAYEHUE KaK TYPUCTUYECKOro
MapLpyTa.

2,
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Puc. 1. Kaptocxema CeBepo-[BUHCKOM LLNHO30BaHHOM CUCTEMbI (KPACHbIM NMyaHCOHOM 0603HauYeHbl
mecTa oTbopa rmapobunonornyeckmx npob)
Fig. 1. Schematic map of Severo-Dvinsky water system (hydrological sampling sites are denoted by red
punch)
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B HacToAwee Bpema Cesepo-[IBMHCKaA BO-
AHaA cMCcTeMa COCTOUT U3 LeNOYKM MasbiX 03ep,
coeguHeHHbIX KaHanamu. O3epa BOgHOM cucTe-
Mbl ABAAKOTCA TUMUYHBIMW NeAHUKOBbIMWU BO-
aoemamu. 3a nckntoveHnem osepa Cmsepckoe
BCE BOAOEMbI MENKOBOAHbI, XapaKTepu3yoTcA
Bblpa*KeHHOW 3apOC/eBON 30HOM, 3aHWMMaIO-
weit go 50 % akBatopum (AHTMNOB U Ap., 1981;
KpacHoBa, 1999). O3epo CuBepckoe siBnseTca
cambim rNy6OKMM U3 03ep BOAHOM CUCTEMBI
(MakcumanbHana rnybuHa 25 m), oTinyaeTca Bbl-

pa*KeHHOM TemnepaTypHOM cTpaTUdUKaumen n
HeboNbLIMM Pa3BUTUEM MAKPOPUTOB, KOTOPbI-
mun 3aHAaTo 5—-10 % naowaam osepa. B otanumne
OT 03ep, KaHa/bl XapaKTepu3ylTCA CXOAHbI-
MU MOPGOMETPUYECKMMU MapaMeTpPamm, YTO
06ycnoBaeHO MCNONb30BAaHUEM UX paHee Kak
TpaHCNopTHbIX NyTel (Tabn. 1). Ana Bcex KaHa-
IOB CBOMCTBEHHbI 0COObLIN BOIHOBON PEXKUM,
NOBbILWEHHAA MYTHOCTb BOAbI M OTCYTCTBUE Bbl-
Pa*KeHHbIX 3apocie MaKpopuUTOoB.

Tabanua 1. OcHoBHble MOpdOMETPUYECKME XapaKTePUCTUKN KaHanoB CeBepo-[BUHCKOM LWN030BaHHOM

cUcTembl
HanmenoBanue OOBEKThI, KOTOpBIE Cpennss ['myOuHna,
Ne JltuHa, km
KaHaJa COCNTMHSIET KaHall MIpUHA, M M
1 TonopHUHCKHIA Wekermrckoe BonoXpar- 6.6 45.0 3.00
muuie u 03epo CuBepckoe
2 Ky3bMunckuit O3epa Cuseperoe u Tlo- 1.3 40.7 3.00
KPOBCKOE
3 [Hozapiickuit Ozepa [TokpoBckoe u 27 65.0 3.00
(p. [ozapimika) 3aynoMckoe
4 1-i1 Bazepunckuii O3epa 3aynomckoe 1 Tu- 2.3 39.5 2.94
racoBo
5 2-ii Bazepunckuit Osepa [luracoso u Kit- 2.8 42.5 2.94
LIEMCKOE
6 Kumemckuit O3epo Kuencioe i pexy 2.7 38.5 3.00
Urtkita
MeTtoapbl B pamkax aHanMs3a OUEHWBANU CPeaHIoH

OTbop npob 300MNaHKTOHA NpPOBOAUAN B
ntone 2010 r. C60op ocywecTBnsACcA Masion ce-
Tboto xkean (sues 74 mKm). Bcero 6bin10 oTo-
6paHo 45 npob. CtaHumn otbopa Npob Gbian
pacnpeaeneHbl Ha BCEM MPOTAKEHUW KaHaNoB
(cm. puc. 1). ina yToYHEHUA BMAOBOrO COCTa-
BA 300M/IaHKTOHa npoBoauca otbop npob Ha
y4acTKax, 3aHATbIX MaKpoduTamu. MNpobbl dpuk-
cupoBanu 4%-Hoim popmanmHom. Kamepasnb-
Hasa obpaboTKa Npob NpoBoaMAacb B Kamepe
BoropoBa B COOTBETCTBMM C OOLLENPUHATBIMMU
B rMapobMonorMm metogamm C UCNOIb30BaAHU-
eM coBpemeHHbIX onpeaenutenen (MeTtoauka
n3ydyeHus..., 1975; Onpegenurtenb 300MaaH-
KTOHa..., 2010). B cocTaBe 300MNNaHKTOHA YyK-
TbIBA/IN U ONPeAensann BUOOBYIO NMPUHAANEK-
HOCTb KonoBpaToK (Rotifera) n pakoobpasHbix
(Cladocera, Copepoda). 1na Kaxaoro opraHums-
Ma onpegenanu obuyto AnvHy tena. buomac-
Ca 300MJIaHKTEPOB PACCUYUTHIBANIACL COMTACHO
YPaBHEHUAM CBA3M WHAMBUAYASIbHOW MacCbl
OpraHM3moB ¢ AnuMHow Tena (banywkuHa, BuH-
6epr, 1979).

YMCNEHHOCTb M Bomaccy BMAOB M Fpynn, Bbl-
AENANN  AOMUHUPYIOWMIA  KOMMJIEKC BMAOB
(oTHOCUTENbHAA u4ucneHHOCTb 6Gonee 5 %),
PaccynTbIBaIN  UHAEKCbl BWAOBOrO PasHOoO-
6pasus LLeHHOHa — YnBepa (N0 YMCNEeHHOCTH
n Buomacce 300MNaHKTEPOB) U dayHUCTUYe-
cKoro cxoactea YekaHoBckoro — CepeHceHa
(MeceHko, 1982), cpeaHow UHANBUAYANIbHYIO
maccy 3oonnaHKTepos (Kptoukosa, 1987). Ann
OLLeHKWN CTeneHW BapbMpPOBAHWUA NOKasaTenei
B pacyeTax MCMNONb30Ba/IN COOTBETCTBYOLLMNE
pe3ynbTatbl 06pabOTKM HECKONBKMX rTMApPobuo-
JIOTMYECKMX NPob No KaxKaomy M3y4yeHHOMY BO-
AHOMY 06bekTy. Mpu cpaBHUTENbBHOM aHaNu-
3 WUCMNo/b30BaHbl OMNYyb6AMKOBAHHbIE AAHHbIE
(foppneesa u ap., 1978; Pusbep, 1978) u cob-
CTBEHHble Heonyb/iMKOBaHHble MaTepuanbl O
300MNNaHKTOHE Manbix 03ep Ceepo-BUHCKOM
BOJHOM CUCTEMBbI.

Pe3ynbTatbl

B coctaBe 300Mn1aHKTOHaA KaHanos Cesepo-
[BUHCKOM cuctembl obHapyxeHo 33 BMAa, U3
HUX KosioBpaToK — 11, Knagouep — 15, Konenog,
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— 7. BnpgoBoe 60ratcTBO 300M1aHKTOHA OTAENb-
HbIX KaHa/oB Kosebanocb ot 17 (Knwemckuii)
no 28 (TonopHWHCKMiM) Bngos (tabn. 2). Oco-
6EeHHOCTbIO 300M/IaHKTOHA KaHa/MoB ABASETCA
NPUCYTCTBME B €ro COCTaBe X0/10401t106MBOro
Cyclops scutifer, xapaktepHoro u gna coob-

LLLeCTB Ma/iblx 03ep BOAHOM cuctembl (Pusbep,
1982). Pasnnumna BnaoBoro 6oratctea cBA3aHbI
NPEeUMyLLEeCTBEHHO C Pa3HOM npeacTaBaeH-
HOCTbIO B COCTaBe 300M/JaHKTOHA K/aagouep,
B YacTHOCTM BMAOB M3 cemencTts Sididae wu
Chydoridae.

Tabanua 2. TaKCOHOMUYECKMIA COCTaB 300M1aHKTOHA BOAHbIX 06bekToB CeBepo-[BMHCKON LAH030BaH-
HOW cucTembl

TakcoH

O3epa
KaHanbl* BOAHOW
cucTembl

Tun Rotifera Cuvier, 1817

Cem. Philodinidae Bryce, 1910

Dissotrocha sp. - -

Rotaria sp. + -

Cem. Euchlanidae Ehrenberg,
1838

Euchlanis sp. + -

Cem. Brachionidae Ehrenberg,
1838

Brachionus diversicornis
(Daday, 1883)

Keratella quadrata (Miiller,
1786)

K. cochlearis (Gosse, 1851) - -

Kellicottia longispina (Kellicott,
1879)

Cem. Mytilinidae Harring,
1913

Mytillina sp. + -

Cem. Asplanchidae Eckstein,
1883

Asplanchna priodonta Gosse,

1850 A *

+4, + +4, +4, +

Cem. Trichocercidae Harring,
1913

Trichocerca sp. - +

Cem. Synchaetidae Hudson
and Gosse, 1886

Polyarthra euryptera
Wierzejski, 1891

Polyarthra sp. + +

Cem. Conochilidae Harring,
1913

Conochilus sp. - -
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Tabnnua 2. MpogonkeHue

Cem. Filiniidae Harring and
Myers

Filinia longiseta (Ehrenberg,
1834)

Cem. Lecanidae Lemane, 1933

Lecane sp. - - - - - - +

Tun Arthropoda Latreille,
1829

Hagotpsapg Cladocera Latreille,
1829

Cem. Sididae Baird, 1850

Sida crystallina crystallina (O.
F. Miller, 1776)

Diaphanosoma brachyurum
Lievin, 1848

Cem. Daphniidae Straus, 1820
Daphnia cristata Sars, 1862 + + + + + +

D. cucullata Sars, 1862 + + + + + +
D. longispina O. F. Muller, 1785 - - - - - -
D. longiremis Sars, 1862 - - - - - _

+ |+ |+ |+

Ceriodaphnia quadrangula (O.
F. Miller, 1785)

Scapholeberis mucronata (O. F.
Miller, 1776)

Cem. Bosminidae Sars, 1865

Bosmina (Eubosmina) cf.
coregoni Baird, 1857

Bosmina (E.) cf. longispina
Leydig, 1860

B. (Bosmina) longirostris (O. F.
Miiller, 1785)

Cem. Chydoridae Dybowski et
Grochowski, 1894

Acroperus harpae (Baird,
1834)

Alona dffinis (Leydig, 1860) - - - - - _ +

A. quadranqularis (O. F. Miller,
1785)

A. rectangula Sars, 1862 - - - - - - +

+4, + + + + + +4,

Camptocercus lillieborgi
Schoedler, 1862

Chydorus sphaericus (O. F.
Miller, 1785)
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Tabnnua 2. MpoaonkeHme

Disparalona rostrata (Koch,
1841)

Graptoleberis testudinaria
(Fischer, 1851)

Pleuroxus trigonellus (O. F.
Miller, 1785)

Pleuroxus sp. +

Cem. Eurycercidae Kurz, 1875

Eurycercus (Eurycercus)
lamellatus (O. F. Muller, 1776)

Cem. Polyphemidae Baird,
1845

Polyphemus pediculus
(Linnaeus, 1761)

Cem. Leptodoridae Lilljeborg,
1861

Leptodora kindtii (Focke, 1844) +

Noaknacc Copepoda Milne-
Edwards, 1840

Cem. Diaptomidae G.O. Sars,
1903

Eudiaptomus gracilis (Sars,
1863)

E. graciloides (Lilljeborg, 1888) -

Cem. Temoridae Sars, 1902

Heterocope appendiculata
(Sars, 1863)

Cem. Cyclopidae Dana, 1846

Diacyclops bicuspidatus (Claus,
1857)

Thermocyclops oithonoides
(Sars, 1863)

T. crassus (Fischer, 1853) -

Mesocyclops leuckarti (Claus,

1857) A

Paracyclops affinis (Sars, 1863) +4,

+4

+4

Cyclops scutifer Sars, 1863 +4,

+A

+A

+0, +0 +0

Cyclops strenuus Fischer, 1851 -

Megacyclops viridis (Jurine,
1820)

Eucyclops serrulatus (Fischer,
1851)

Ectocyclops phaleratus (Koch,
1838)
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Tabnuua 2. MNpoaonxeHue

Cyclops sp. + + - + - - -
Harpactiformes + - - - - - +
S::::e Hucno BuAGcs, B Tom 28 21 17 22 19 17 48
Rotifera 7 6 7 6 5 5 12
Cladocera 14 9 6 10 10 8 22
Copepoda 7 6 4 6 4 4 14

MpumevaHune. «—» — BUA, He 0BHAPYKEH, «+» — BUJ 0OHapyXeH, «+a» — AOMUHUPYoWKUIA Bua,; * — obo-

3HaYeHUA KaHa/ioB aHaNormyHbl Taba. 1.

M3yyeHHble NAaHKTOHHble coobuiecTBa Ka-
HaNOB XapaKTepPWU3YHTCA 3HAYUTE/IbHOW Bbl-
paBHEHHOCTbO (Tabn. 3). 3HaueHMs MHAOEKca
BMAOBOro pasHoobpasusa LLleHHOHa — YuBepa,
PacCYMTaHHbIE NO YUCNEHHOCTU 300M/TaHKTOHA
B KaHanax, konebanucob ot 1.8 + 0.19 (2-i Ba-
3epuHCcKnin) go 3.2 £ 0.18 (TonopHMHCKKIA), no
6rnomacce — ot 2.3 + 0.18 (KyabmuHckuit) go 3.1
+ 0.29 (1-1 BasepuHCKKIM), YTO COOTBETCTBYET
noKasaTensim B 0NIUro-, Me30TpodHbIX Boaoe-
Max (AHApOHMKOBA, 1996).

CpeaHsAa 4YMCNEHHOCTb 300MJAaHKTOHA Ka-

Hanos CeBepo-[IBMHCKOM CUCTEMbI COCTaBM/a
110.2 + 11.82 TbIC. 3K3./M3, 6omacca — 0.6 +
0.09 r/m3. Hanbonbline BenMUYMHbI I3TUX Xa-
PAaKTEPUCTUK OTMeYeHbl B Hebonblom [o-
34bILCKOM KaHane (puc. 2). JoMMHAHTaMM No
BEIMYMHAM YNCNEHHOCTM N BUOMacCChbl BO BCex
M3y4YeHHbIX KaHanax asnannco Copepoda (cm.
puc. 2). OHmM coctaBnanu ot 68 (Knwemckuit)
10 85 % (2-1 BasepuHcKMin) obLei YyncneHHo-
CTM 1 ot 67 (1-1 BasepuHCKMA 1 Knwemckumi)
10 89 % (Ky3abmMMHCKMIA) 0bwei bruomacchl 300-
NNaHKTOHA.
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Puc. 2. CpeaHue uncneHHocTb (A) n buomacca (B) 30onnaHKToHa KaHanos CeBepo-[BUHCKOM LW/O30-
BaHHOM cuctemMbl (0603HaYeHMA KaHa0B aHaNorMyHo Taba. 1)

Fig. 2. The average abundance (A) and biomass (B) of zooplankton of canals of Severo-Dvinsky water
system ( canals are indicated as in Table 1)
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JOMUHMPYIOWNIA KOMNAEKC 300M/IAHKTOHA
BO BCEX KaHanax CXOA4eH W BKAYaeT 2-3
BMAA.  McKknoueHvem  ABnAeTcAa  INWb
TONOPHWMHCKMI KaHan, rae coctaB LOMUHAHTOB
b6onee pasHoobpaseH. B unmcno gomuHaHTOB
BXO4AT npenmyLLeCcTBEHHO Konenoapl
Cyclops scutifer, Paracyclops affinis. B
OTAENbHbIX KaHanax (TonopHWHCKMI,
Mo3abIWCKNi, 2-1 BazepuHCKUi, Kuwemckuit)
AOMMHAHTAMKM  ABAAKOTCA M KOJIOBPATKMK
— Asplanchna priodonta w Filinia longiseta.
XvwHana Asplanchna priodonta coctaBnseT ot 5
(TonopHMHCKKMI) oo 21 % (KuwemcKknin) obuiein
6Momaccbl  300MJ1IaHKTOHA, OTHOCUTE/NIbHAA
yncneHHoctb Filinia longiseta pocturaet BO
2-m BasepuHcKOM UM [1034bIWICKOM KaHaiax

6 n 8 % coorsetrctBeHHO. Cpean Knagouep
OTHOCUTENIbHO  BbICOKMX  UYUCAEHHOCTU U
6buomaccbl AunWwb B TOMOPHWHCKOM KaHane
pocturaet Bosmina longirostris. [lona 3Toro

payka B o0buwen cpegHeln YUCNEHHOCTU
300MNNaHKTOHA cocTasnaet 7 %, a B buomacce
— 2 %. OcobeHHOCTbIO 300MN1aHKTEPOB

KaHa/NoB ABNAKTCA Masble pasmepbl, YTo WU
obycnasnuBaet HebonblIME BENUUYUHBI 06N
6buomacchbl (tabn. 3). Tak, cpeaHsa AaMHA
nonoso3spenbix ocobet gomnHaHToB (Cyclops
scutifer v Paracyclops affinis) He npeBbiwaeT
0.6—0.7 mm. Kpome TOro, CyL,ecTBeHHYIO 0/1t0
YMcNEeHHOCTM 3TuX BUAoB (8o 10-15 % B npobe)
COCTaBAAOT KONENOAUTbI.

Tabnnua 3. MokasaTtenn 300NNaHKTOHA BOAHbIX 06beKkToB CeBepo-BMHCKON LWIHO30BAaHHOW CUCTEMBI

Kanan* Osepa

[MokasaTtenb 808HOI

! 2 3 4 5 6 cucTeMbl
MHaekc LleHHOHa — YuBepa 39 )8 3.1 51 I8 . g
(6uT/3K3.) : : . . . . .
MHaekc LleHHOHa — YuBepa 29 23 5t 31 54 . -
(6ut/r) . . . . . . )
OTHOLEeHMNe YNCAEHHOCTEN 036 0.10 0.03 0.14 0.06 019 025
Cladocera n Copepoda : : . . . ) )
CpepHan uHAMBMAYaNBHAA 6005 0005 0007 0.002 0002 0.004  0.012

macca, Mr

MpumeyaHue. * — 0603HaYEHUA KaHA/IOB aHANOTMYHO Tabn. 1.

O6cyxKaeHue

300nnaHKTOH KaHanos CeBepo-[BUHCKOM
LWNHO30BAHHOM CUCTEMbI NPeaCcTaB/ieH 3BpnbU-
OHTHbIMM, LUMPOKO PacnpoCTPaHEHHbIMU B pe-
rmoHe opraHusmamu. OcHOBY coobuiecTs co-
CTaBNAKOT Nenarnyeckne u NpPUAOoHHbIE BUAbI.
Hepas3sutocTb 3apocnet makpodputoB o06y-
CNnaBaMBaeT Manyo Aonto GUToPubHbIX opra-
HM3MOB. 3aperncTpupoBaHHbie GUTOPUIbHbIE
OpraHu3mbl 6bIIM NpeacTaBAeHbl eANHUYHDI-
MK ocobamK, BEPOATHEE BCEro, 3aHECEHHbIMM
B KaHanbl 13 bnusnexawmx osep. Cxoactso
MOPPONOTMYECKUX XAaPAKTEPUCTUK U UCTOPUN
dbopmmpoBaHMA 00yCcNaBAMBAIOT 3HAYUTENb-
HOe CX0ACTBO TAKCOHOMMYECKOro COCTaBa 300-
NJaHKTOHA BCEX KAHAN0B, YTO NOATBEPKAAETCA
BENMYMHAMM MHAEKCOB YekaHOBCKOro — CepeH-
ceHa (bonee 0.7). Hanbonee cneunduyHbim,
Mo CPaBHEHWIO C APYTMMUM KaHANaMW, ABNAETCA
COCTaB 300M1aHKTOHA TOMOPHMHCKOrO KaHana.
Ha oTaenbHbIX y4yacTKax 3TOro BogHOro obwb-
eKkTa chopmmnpoBaHbl 3apocin MakpoduTos, B

TOM YmMcne NorpyXKeHHbIXx, 6naronpuATHble gnA
0b6MTaHUA HeKoTopbIX Knagouep. Kpome Toro,
npouncxoguT oboraweHme dayHbl 3TOro KaHana
13 6ansnerkalmx yyactkos LLIeKCHUHCKoro Bo-
AOXpaHUAULLA.

Mocne cO34aHNA WCKYCCTBEHHbIX BOAHbIX
06beKTOB Habntogaetca MX 3aceneHue opra-
HU3MamM, CNOoCOOHbIMM aZanTMPOBaTbCA K
HOBbIM ycnoBuaM obutaHua (Caley, Schluter,
1997; Louette et al., 2008; Hadasova, Kopp,
2014). HemMHOro4YMcneHHble AaHHble O CTPYK-
Type coobuiects KaHanoB Bonoroackon obna-
CTU CBUAETENbCTBYIOT, YTO BUAOBOM COCTaB U
CTPYKTYpa AOMMHMPYHOLWEro KOMMJIEKca 300-
NNIAaHKTOHA 3TUX BOAHbIX OO6BEKTOB onpese-
NATCA BOAOEMAMMU-BOAOUCTOMHMKAMU. TaK,
Ana benosepckoro 06BOAHOrO KaHana OTme-
yaeTca gomuHuposae Kellicottia longispina,
Bosmina longirostris, Eudiaptomus gracilis,
NPUCYTCTBYIOLLMX B COCTaBe KOMMIEKCA AOMMU-
HaHTOB B 03epe benom (AymHuy, lobyHU4eBa,
2016). CTpyKTypa 300M/1aHKTOHA KaHanos Ce-
BEpPHOro CKAoHa Bonro-bantuiickor BogHOM
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CUCTEMDbI TaKKe B 3HAYUTE/IbHOM CTENEHU CXOA-
Ha C TAKOBOM B BOAOXPAHWU/NLLLAX, KOTOPbIE OHM
coeguHatoT (lobyHuuyesa, 2013). MNMoaobHble
3aKOHOMEPHOCTU OTMEYATCA U JNA APYruX
KaHanos (lopaeesa u ap., 1978, Akopian et al.,
1999).

3aceneHne KaHanos CeBepo-[BUHCKOM BO-
AHOM CUCTEMbI NMPOUCXOANIO B MEPBYH OYe-
peab opraHM3MamMu 13 Manbix 03ep, KOTopbIe U
ABNAOTCA BOAOEMAMMU-BOAOUCTOYHMKaMU. [ns
3TMX 03ep CBOMCTBEHEH H0oraTbi 300M/1AHKTOH,
XapaKTepHbI A4NA Me30-3BTPOPHbIX BOAOEMOB
(cm. Tabn. 2). Paznnuma B CTpyKType 300NNaH-
KTOHa 03ep CBA3aHbl C UX MOPPONOTMYECKUMM
ocobeHHOCTAMMU. TaK, 300MNIAHKTOH CPABHU-
TeNbHO rybokoBogHoro osepa CuBepckoe, B
KOTOPOM BbIpaKeH r'MMnoJIMMHMOH U OTMeYaeT-
CA Camas BbICOKas NPO3pPayHOCTb BoAbl (1.5-2
M), XapaKTepusyeTca yepTamu oamrotTpodum,
B YACTHOCTU HU3KMMMK BenMYMHaMm Buomac-
cbl (0.3-0.4 r/m3). Npoune o3epa MeNKOBOAHDI,
MMEIOT BbIPAXKEHHYIO 3apOC/NEBYIO 30HY, MPO-
3Pa4YHOCTb BOAblI B HUX He npesbliwaeTt 1.5 m.
B aTux Bogoemax perncrpupyrorca bonee Bbl-
COKMe 3HayeHnA bMomacchbl 300NNaHKTOHA (03.
Kuwemckoe — 0.4 r/m3, 03. 3aynomckoe — 1.4
r/m® (PuBbep, 1978; cobcTBeHHble Heonybau-
KOBaHHble AaHHble)). CTPYKTypa LOMUHUPYIO-
LLLero KOMmMaeKca 300M1aHKTOHa BO BCeXx ecTe-
CTBEHHbIX BOAOEMax BOAHOM CUCTEMbI CXOAHA.

JomMmuHupyowen rpynnom opraHM3moB BO
BCEX KaHanax fBAAAUCb BEC/IOHOTMEe pPaKoo-
6pasHble. NpeobnagaHne UMKAONOB cpeamn 30-
ONNAHKTEPOB KaHa/I0B HEMOCPEACTBEHHO CBSA-
3aHO C 0COBEHHOCTAMM GOPMMUPOBAHUA UX CO-
obuwecTts. B manbix o3epax CeBepo-[BUHCKOM
CUCTEMbl OCHOBY 300MJIaHKTOHA COCTaBAAOT
NPENMYLLECTBEHHO LMKNOMbI, YTO CBA3AHO C
NOBbILEHHON MYTHOCTbIO Boabl (PuBbep, 1978,
1982). Kpome Toro, oTcyTcTBME B KaHaNax Men-
KOBOAHOM NPMOPEKHOM 30HbI, 3aHATON Ma-
KpoduTamm, He No3BoaAET (gae B Hanbonee
Tennbl NEeTHUI Nepmnos,) MacCoBO Pa3BMBaATLCA
MHOTMM BWZAM KIaZOoLLEep, XapaKTepHbIM ANA
60NbLIMHCTBA BOAHbIX OObEKTOB pernoHa.

YucneHHocTb M BMomacca NNAHKTOHHbIX
YKMBOTHbIX W3YYEHHbIX KaHa/N0B HECKO/IbKO
BbllUEe, YEM B CXOAHbIX MO MPOUCXOXKAEHMUIO
BOAHbIX OObEKTax, a TaKXKe B Ma/biX pPeKax
pernoHa. CornacHo cobCcTBEHHbIM uMcCneno-
BaHMAM, cpeaHAaAa 6uMomacca 300M1aHKTOHA
B benosepckom 06BOgHOM KaHase M KaHasiax
CeBepHOro cknoHa Bonro-bantuitckon sBogHoM
cucTembl B IeTHUI nepuog, pasHa 0.2 n 0.4 r/
M3 cooTBETCTBEHHO. [0-BMANMMOMY, HEKOTOpPOE

yBENMYEHME YPOBHA Pa3BUTMA 300MNNAHKTOHA
B KaHanax CeBepo-/lBMHCKOM LW/IH030BAHHOM
CUCTEMbI CBA3AHO C 60/1ee BbipaXKeHHbIM 03ep-
HbIM PEXMMOM. YCNEeHHOCTb M BUomacca 300-
NNIAHKTOHA B KaHafax, MMeRLNX BOAOUCTOY-
HUKaMM PEKU, 3HaUYMUTENbHO HUKe (lopaeeBa m
Aap., 1978, Akopian et al., 1999). ins Bogoemos
ceBepHOro cknoHa benomopcKo-bantuiickoro
KaHana ykasblBaeTcAa, 4To cpeaHaa HGuomacca
300MNNaHKTOHA O3epPHOM YacTM TpacCbl KaHana
coctasnset 0.4 r/m3, Torga Kak B pe4HOM 4acTu
— nnwb 0.1 r/m3 (fopaeesa u ap., 1978).

3akntouyeHue

Bcero B coctaBe 300MNaHKTOHA KaHanoB
CeBepo-/IBMHCKOM  LWO30BAaHHOW  CUCTEMBI
obHapyxeHo 33 Buaa (Rotifera — 11, Cladocera
— 15, Copepoda — 7). BONbWWNHCTBO BUAOB AB-
NATCA 3BPUOUOHTHBIMWU. TAKCOHOMMUYECKUI
COCTaB 300M/IaHKTOHA KaHaNoB cxodeH (Koad-
dnymeHT YekaHosckoro — CepeHceHa bonee
0.7). NepBoOHaYyabHO 3acesieHne 3TUX BOAHbIX
O0O6BEKTOB MPOUCXOAMIO 33 CYET OPraHM3MOB
M3 Manbix o3ep M LLIEKCHUHCKOro BOAOXpPaHU-
IMWA, C KOTOPbIMU KaHanbl HENOCPEACTBEHHO
coeAnHeHbl. B HacToAwee Bpema TaKke Mnpo-
MCXOAMUT MPOHUKHOBEHME MIAHKTOHHbIX KMU-
BOTHbIX B KaHanbl. OgHako mopdonornyeckune
0CcOBEHHOCTM KaHanoB (ynpoLleHHbIN penbed
[IHa, OTCYTCTBME BbIPA*KEHHOM MEKOBOAHOM
30Hbl) M BOJIHOBOE BO34ENCTBME OMpenensatoT
CTPYKTYPY GOPMUPYIOLLMXCA B HUX COOBLLECTB.
MpaKTUYecKM MONHOEe OTCYTCTBME 3apPOoCnew
BbICLUMX BOAHbIX PacTeHU HebnaronpuaTHO
ANA Pa3BUTUA MHOTMX 300M/IaHKTEpPOB. B pe-
3y/ibTaTe 300M/IaHKTOH KAaHaN0B XapaKTepwusy-
€TCA HU3KMM BUA0BbIM boratcTBom ¢ npeobna-
AaHMEeM Nefarmvyecknx nu NpUAOHHbIX BUAOB.

Mo cpaBHEHUID C MajbiMKU 03epamMu 300-
NNAHKTOH KaHa/NoOB XapaKTepusyeTcs HeBbl-
COKMMW YUCNEHHOCTbIO M BUoMaccon, AOMU-
HUpPOBaHMEM HebOoNbLIOro YMcna BMAOB, Npe-
obnagaHnem ocobent menkux pasmepos. Mpwu
3TOM CTPYKTYpa OOMWHMUPYHOLLErO KOMM/EKCa
cxogHa. lMpu cpaBHUTENbHO HEBLICOKUX Be-
NINMMHAX YUCNEHHOCTM M Buomaccbl OCHOBY
300M/1aHKTOHA COCTaBAAOT BECIOHOMME PAKOO-
6pa3Hble. BbiaiBNeHHble 0cOHEHHOCTN 300MNaH-
KTOHA KaHa/10B HENOCPEACTBEHHO CBA3aHbI C UX
aQHTPOMOreHHbIM MPOUCXOXKAEHUEM W SKCMNYa-
TauMen Kak TpaHCNopTHbIX nyTen. Cneunduye-
CKMe Mopdosiormyeckne M rMaposiormyeckmne
XapPaKTEPUCTUKM 3TUX BOAHbIX 06BEKTOB 00Y-
CNaB/MBAIOT YMPOLLEHHYIO CTPYKTYPY U HU3KUIA
YPOBEHb Pa3BUTUA 300MIAHKTOHA.
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Key words: Summary: The article presents the results of studying zooplankton anthropogenic
Zooplankton habitats of the Severo-Dvinsky sluice system (Vologda region). The research was
anthropogenic conductedonsixcanalsinJuly2010.Samplingstations were distributed throughout
habitats the water system. Artificial water bodies of the Severo-Dvinsky water system were
Severo-Dvinsky water ¢ died in Vologda region for the first time. In the zooplankton composition the
system species affiliation of rotifers (Rotifera) and crustaceans (Cladocera, Copepoda)
canals _ was considered and determined. The dominant complex of species was revealed.
Vologda region The average number and biomass of species and groups, the Shannon-Weaver
species diversity indices, and the average individual mass of organisms were
calculated. The results showed that the composition of zooplankton of the canals
was similar, and included 33 taxons (11 — Rotifera, 15 — Cladocera, 7 — Copepoda).
Most species are typical for the water bodies of the taiga zone and have a wide
ecological plasticity. Pelagic and benthic species prevail in the communities.
Zooplankton of the canals is characterized by high values of species diversity
index, low abundance and biomass, pronounced dominance of copepods. The
colonization of the canals was carried out by organisms from small lakes and the
Sheksna reservoir. Simple bottom configuration, the absence of a pronounced
shallow-water zone and the wave impact determined the structure of modern
communities. The absence of a vegetation zone and high turbidity of water are
unfavorable for the development of a lot of organisms. Compared to small lakes,
zooplankton of the canals is characterized by low species richness, abundance
and biomass, the dominance of a small number of species, the predominance of
small size individuals. Wherein, the structure of the dominant complex is similar.
The identified features of the zooplankton of the canals are directly related to
their anthropogenic origin and use as transport routes.
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