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IMpuBeneHbI pe3yabTaThl UCCIEAOBaHUI B TpUrpaHnIHOM ¢ OuHIsTHAMEH 03. TonmaHbsipBu. M3yueHb 1
MpoaHaJIM3UPOBAHbBI TUAPOJIOTUYECKUE, TUIPOXMMUYECKHUE TTOKA3aTeI U COCTOSTHME OMOTUYECKUX COO0-
IIeCTB (300TUTAaHKTOH, 6EHTOC, ppIOHOE HaceIeHHE ). AHAIN3 XUMUIECKOTO COCTaBa BOMIBI CBUACTEIbCTBYET
0 HU3KOM COAepKaHUU OpraHm4ecKrx BerecTs (o6uiuit pocdop 0.007 mr/m u a3ot 0.26 mr/m). ITo ypoBHIO KO-
JIMYECTBEHHOTO Pa3BUTHSI 300IUIAHKTOHA (¢ 6roMaccoil MeHee 1.0 /M) u 3006eHTOCa (GuoMacca 0.44 r/m?)
BOJIOEM COOTBETCTBYET oJiMroTpodHoMy Tuny. 1o BenmunHe nHaeKca canpoOHocTH o Metony [laHTiie—
Bykk, 03epo MpUHAIIEXKUT K OJIMTOCAITPOOHOMY KJlaccy (YMCThie MPUPOIHbIe Bombl). KoimuecTBeHHbBIE
MOKa3aTeNN 3000eHTOCa N3MeHsUTHCh oT 120 9k3./M?% 1 0.08 T/M2 B TpodyHIaIbHOI 30He 10 1200 5K3./M? 1
0.86 r/m? B 3aTuILIHOI TuTopaiu. ITo xupoHoMuIHOMY HHAEKCY (K — 2.10) 03epo GJ11Ke K YMCTHIM BOIHBIM
ob6bekTaM. B rccienoBaHHOM (orpaHUY€HHOM) palioHe 03epa BBUIOBJICHO 8 BUIIOB PhIO, HO, BEPOSITHO, B
1IeJIOM IT0 03epy UX HaMHOTO OoJbie. [1o TuTepaTypHbIM TaHHBIM B 6JIM3JIeXKalX BOJOeMax OOUTAaeT 10
12—16 ButoB. OCHOBY PLIOHOTO HacesieHUsI cocTaBisTIoT cur Coregonus lavaretus, okyHb Perca fluviatilis v TiioTBa
Rutilus rutilus. B o3epe 00Hapy>KeHBI IBS YKOJIOTMIECKIE (POPMBI CUTa, KOTOPBIC OTIMYAIOTCS KaK ITO YHCITY XKa-
OGEpHBIX THIYMHOK (MaJIOTBIMMHKOBBIE 18—24 U cpeqHeThIMMHKOBEIE 28—36), TaK U 1O OMOJIOTMYEeCKUM MOKa-
3aTeNsiM (JIMHEeITHO-BECOBOIT pOCT, CO3peBaHUe, TUIOAOBUTOCTh M TTHUTaHKe). OTMEUeHO, YTO CTaOUIbHbBIC
9KOCHUCTEMBI, 00JIaIalolINe BBICOKOM CTENEHBIO Pa3HOOOpa3usl, SIBJISIIOTCS OCHOBOI JIJIsI COXpaHEHMUSI Te-
HOMOH/IA U OLIEHKW COCTOSIHUSI BOMOEMOB B YCJIOBUSIX MTHTEHCUBHOTO aHTPOITIOT€HHOTO BO3ACHCTBUSI.

Karouesbie ca06a: MIpeCHOBOIHBIE 3KOCUCTEMbBI, OMOJIOTMYECKOe pa3zHOooOpa3ue, 3KOJOrniyeckue (hopMabl,
300IJIAaHKTOH, 3000€HTOC, phiObI, Pecrmyonmnka Kapenust
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BBEAEHUE

I1pobiema GMOJTOTUYECKOTO pa3HOOOpa3ns SIBIISI-
eTCs OIHOI M3 HauboJjiee 3HAYMMBIX, ITOCKOJILKY B
pe3ylbTaTe XO3IMCTBEHHOM! NeITeIbHOCTH YeJI0BeKa
MMPOUCXOMAAT Pe3KNe U3MEHEHUS TIPUPOIHBIX DKOCU-
cteM (PemretHukoB u np., 1982; Marappan, 1992;
Amumos, 2001; Jdredyan3se, ITaBmos, 2007; AimMoB
u ap., 2013 u ap.). brarogapst Ouojsoruyeckomy pas-
HOOOpa3uio CcOo3[aeTcsl CTPYKTypHas U (PYyHKIIMO-
HajJbHAs OpraHU3alys >SKOJIOTUYECKUX CUCTEM,
obecneunBaplas UX CTabUJIbHOCTh BO BPEMEHM U
YCTOMYMBOCTh K M3MEHEHUSIM BHEIIHEH Cpelbl, B
TOM 4YUCJIE Y B Pe3yJbTaTe aHTPOIOTe€HHOIO BO3EH-
CTBUSL.

BaxxHyro ponb B coxpaHEeHUN pa3HOOOpa3ns THUI-
POOMOHTOB B ITIPECHOBOIHBIX 9KOCUCTEMAaX UTPAIOT BO-
JIOEMBI, HaXOASMIINECS MPAKTUUECKU B €CTECTBEHHOM
COCTOSTHUH, K KOTOPOMY MOXHO OTHECTH 03. TonmaHb-
sapBu. BomoeM MMeeT JIETHMKOBOE IIPOMCXOXIICHUE,
OTHOCHUTCS K OacceitHy beaoro Mopst 1 pacIiojioXeHo B
ceBepo-3amanHoi yactu Pecniyommmkm Kapenus. Bia-

roaapsi CBoeMy reorpacpuyeckoMy MoJ0OXKEHUIO BXO-
IMT B coctaB “3ejseHoro nosica ®eHHOCKaHAUU,
MPOTSHYBIIETOCS MO 00e CTOpPOHBI Bmoab Poccuii-
cko-PunngHAcCKo-HopBexkckoit rpanuubl  (3ele-
HEI1 T0s1c..., 2014). Boxpyr o3epa ycTaHOBJIeHa
OxpaHHasl 30Ha, BKJIIOYAIOIIAsI 3aIIPEThl HA BCE BUIBI
JIesITEIbHOCT 4YejloBeKa (0xoTa, pbhIOHAs JIOBJI,
MIPOMBICJIOBBIN cOOp TpUOOB U sromd, pydka jeca u
IIp.), YTO XapaKTepHO U IJIsI 3aIllOBEIHBIX TEPPUTO-
puii. BomocbopHas niomiaab o3epa ciaado 3aceyeHa,
BOJIM3M HET KPYHHBIX HACEJICHHBLIX ITyHKTOB U IIPO-
MBIIUICHHBIX peanpusaTuii. [1o o3epy mpakTudecku
OTCYTCTBYIOT TaHHBIE, 32 UCKIIOYEHUEM €TO TUIOIIAIN
4.2 xm?. VccriemyeMblif BOIOEM Ha TMPOTSKEHUN -
TEJILHOTO BPEMEHU HAXOOUTCS B CTAOMJIIBHOM COCTOSI-
HUM, YTO OYSHB PEIKO HE TOJILKO JIJISI PETMOHA, HO U JIJISI
Poccun B tienom. B o3epe elne coxpaHWIOChH eCTe-
CTBEHHOE pa3HOoOOpa3ue TUAPOOMOHTOB, 1 OHO MO-
3KET BBICTYIATb OCHOBOM [JISI OLIEHKU COCTOSIHUS
BOIHBIX 9KOCUCTEM IIPU 3HAYUTEITHHOM aHTPOIIOTCH-
HOM BO3IEiiCTBUM.
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Puc. 1. Kapra-cxema 03. TolmaHbsIpBH.

Llens uccnenoBaHUii — U3YYUTh COBPEMEHHOE CO-
CTOSTHUE 9KOCUCTEMBI 03. ToIIMaHbsIpBU, BKITIOYAST TV -
pOXUMUYECKUE, TUAPOOUOIOTMUECKHE ToKa3aTean U

UXTUO(DayHYy.

MATEPHAJIBI U METO/1bI

KomruiekcHbie nucciaenoBaHus Ha 03. ToamaHbsip-
BU ITPOBOAMIINCH B aBrycre—ceHTs10pe 2019—2020 .,
Ha OrpaHUYEHHOM ero aKBaTOpUU 13-3a OJIM30CTU K
rpanule ¢ @unnssHauei (puc. 1). [mapodbrosoruue-
CKMe CTaHIIUM ObUIM 3aJI0KEHBI C YICTOM HM3Y4eHUS
OCHOBHBIX OMOTOIOB BOOEMa — Ha JIMTOPAIH C TJTy-
6uHaMM 10 2 M (3 CTaHIIMM) U B TeJlaruajim ¢ IIyouHa-
mu 6osiee 2 M (8 cTaHuit). XMMUYECKUIT COCTAB BOIBI
OIpEeIEJIsUIN 10 CTaHIAPTHBIM MeToauKaM (AOaKyMOB,
1977; Mopo3os, 1998).

I1poOnI 3001IIAHKTOHA B TIejaruaad OTOMpPaJInuCh
0aTomeTpoM PyTTHepa o0beMoM 2 J1, B TUTOpaIu —
MEPHBIM BEIPOM, 3aTeM ITPOOLI MPOLIEKUBAIUCH Ue-
pe3 INIAHKTOHHYIO CETh C TMaMETPOM siuer 64 MKM U
duxkcupoBanu 4%-HbIM pacTBopoM popmanuHa. O6-
paboTKy Mpo6 MPOBOIWIN CONIACHO CTAHAAPTHBLIM
meronukaM (Merogudeckue..., 1984; I1pakTtudeckas
rUApOGHOIOorus ..., 2006). OLieHKa KayecTBa BOIbBI JaHa
no Metony [TanTie—Bykk B Momudukanuu Cnagedyeka
(MaxkpyimH, 1974; Sladecek, 1973) 1 B COOTBETCTBUU C
9KOJIOTO-caHuTapHoit Kinaccudukanueit (OKCHUIOK
u ap., 1993). Tpoduueckuii ctaTyc BojoemMa oleHU-
Baju 1o mkasne TpodHoctu (Kuraes, 2007). s orieH-
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Ne 5

KM 3HAUMMOCTH OTIEJIbHBIX BUIOB U TaKCOHOB OoJiee
BBICOKOTO paHra B (payHe Me30300ILIAHKTOHA TTpUMe-
HAJIN IToKa3aTeIb YaCTOThI BCTPE€YAa€MOCTH KaK OTHO-
IIEHHE KOTUYECTBA CTAHLIUI, HA KOTOPBIX OTMEYEH
TaKCOH, K 00ImeMy KonudecTBy ctaHimii. [1pu xa-
paKTEepUCTHKE YaCTOThl BCTPEUYAEMOCTH TIPUHSTA CJIe-
IyIollasl IIKaja: KOHCTAHTHBIE TaKCOHBI — 4aCcTOTa
BcTpeuaeMocTu 6osiee 50%, BropocTeneHHbIe — 25—
50%, cmyqaitibie — MeHee 25% (bakanos, 2000). Ipn
oIpeAelIeHN OPraHNU3MOB UCHOJB30BAIN PSII PYKO-
BonactB (KyrtukoBa, 1977; Onpenenureis ..., 2010).

Jl1st oTbopa KOMMYEeCTBEHHBIX IIPOO MaKpO3000eH-
TOCa MCIOJB30BaM gHodeprnarens JAK-250 (moou-
dukanuss DxkmaHa—bepaxa ¢ IUIomanbio 3axBaTa
1/40 M?) ¢ mocenyoLel MPOMBIBKOM TPYHTA YEPE3
curo Ne 19 (stuest 0.5 MM) 1 pukcanmeil 8 %-HbIM pac-
TBOpOoM (popmainbaeruna. Ha kaxmoit cranm Opaau
o 2 mHouepmaTtenasa. OopadoTka IMpPod OCyIIeCTBIISI-
Jlach B JIJAOOPaTOPHBIX YCJIOBUSIX IO OOIIETTPUHSITHIM
metogukaM (KaguH, 1956; Meroanueckue..., 1984;
bakanos, 2000). becrno3BOHOYHBIX B3BEIIWBAIU C
ToyHOCThIO (.10 MIr Ha TOpCUOHHBIX Becax. MaeHTu-
¢duKaLms opraHM3MOB MaKp03000eHTOCA IIPOBOAY-
Jachk 1o onpeaenutenasm (Hapuyk, 1999; Onpenenu-
TeNb ..., 2016; Timm, 2009). /laHHbIE KOJTMYECTBEHHBIX
npod MaKpo3000eHTOCAa OB TPOaHATM3MPOBAHBI
IIpY TTOMOIIM ITaKeTa IMporpaMM aBTOMaTU3UPOBaH-
HOI CUCTEMBI 00pabOTKY TMAPOOHOIOTMIYECKIX TaH-
HBIX (Xa3o0B, 2000). /111 oLIeHKU CTEeIIEHU 3arpsi3He-
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HUSI BOI 03€pa MCIIOJIb30BAIM XMPOHOMMIHbBIA WH-
nekc (K), npemnoxeHHblit E.B. banymikunoii (1997):

_ o +0.50,;
o,

K

rae: o, — o Chironominae, o, — o Ortocladiinae u
Diamesinae, o, — oo Tanipodinae; oo.= N + 10, toe N —
OTHOCHUTEJIbHAsI YUCIEHHOCTh 0co0eil Bcex BUOOB
JIaHHOTO MOoJCEeMeCTBA B IIPOLIEHTaX OT OOIIeii Ync-
JIEHHOCTH 0CO0€ii BceX XMPOHOMMUJI.

3nayeHue uHaekca K, paBHoe 0.14—2.08, xapakre-
pusyer uncthle Boabl, 2.08—6.05 — yMepeHHO 3arpsi3-
HeHHBbIe, 6.5—9.0 — 3arpsisHeHHbIe, 9.0—11.5 — rpsi3HBIE.

KOHTpOIbHBII JIOB pbIObI OCYIIECTBIISICS Pa3HO-
SueHBIMU ceTsIMU (14—50 MM) Ha pa3HBIX ydyacTKax
U pa3auyHbIX DTyonHax. KamepanbHyto 06padoTKy
UXTHUOJIOTUYECKOTO MaTepraia MPOBOAWIIU COTIACHO
cymecTByomum meronukam (Ilpasoun, 1966; Pe-
meTHUKOB, ITonoBa, 2015). ¥ Bcex BbUIOBJICHHBIX CH-
roB JUJIsl oTpelieJieHUsI BHYTPUBUIOBBIX (pOpM Mpo-
CUMTBHIBAJIM YUCJIO XaOEepPHBIX THIUMHOK. B KauecTBe
PETUCTPUPYIOIINUX CTPYKTYP MPU OIpenesIeHUU BO3-
pacTa pbIO UCIIOb30BAIM YEIIYIO0, KabepHbIE KPbILII-
k1 u otoauThl (Iredyan3e, YepHona, 2009). JlatuH-
CKUE Ha3BaHUS pbIO MPUBOIITCS MO KHUTE “PhIOBI B
3anoBegHukax Poccun” (2010). O6beM coOpaHHOTO
1 00paboTaHHOrO MaTepuaja cocTaBua 475 3K3. prIO.
MatemaTuueckas oopaboTKa MaTepuralia BbITTOJTHEHA
mpu nomoIiny nporpaMmmbl Microsoft Excel.

PE3VJIBTATBI U OBCYXIEHHWE

Pecrniyonuka Kapenust otHocutcs K Kapeno-Komnb-
cKoM nuMHonorndeckoit obnactu (I'epa, 1956; Ku-
taeB, 2007) 1 3TO onpenensieT CXOACTBO MPUPOIHBIX
YCJIOBUI €€ MHOTHX 03ep U peK. O3epo TormaHnbsipBu
(65°59’43 c.u1., 30°09°00 B.1.) pacrnonoxeHo B JIoyx-
ckoM paiioHe Pecnyonmku Kapenusi, oTHoCcUTCS K
bacceiiny bemoro mopst (p. KoBna) u 3aHnMaeTt nmpurpa-
HU4YHOe mojioxkeHne ¢ PuunsgHmueir (puc. 1). ITno-
1aap o3epa paBHa 4.2 KM2, 1 OHO OTHOCUTCH K Ma-
JI6IM BogoeMaMm. CpenHsist TimyOrHa cocTaBisieT 4.5 M,
MmakcumanbHasg — 10 M. U3 o3epa BeITeKaeT OnuH py-
yeii 6e3 Ha3BaHUSI.

AHan3 pe3yJbTaTOB T’MAPOXMMUUECKOIO COCTaBa
BOJIBI 03epa MoKa3aJl, 4To 0bI11ass MUHEPaIM3als Co-
craBisieT 20 MT/J1, HackleHue KuciaoporoM — 90%,
nokazarteiib pH — 6.0 (ta6m. 1). ComepkaHue o6ILIeTo
docdopa (0.007 mr/m) u azota (0.26 Mr/i1) B 03epe Xa-
paKTepHO IS BomoeMoB onrorpodHoro tumna (Kura-
eB, 2007; JlozoBuk, Edppemenko, 2017).

3oomnankToH. 1o pe3ynbTaramM HaIIMX UCCIIEIO-
BaHWUII B 300IIJTAHKTOHE 03epa OTMEUYeHO 24 BUaa, U3
Hux Rotifera — 6, Cladocera — 12, Copepoda — 6
(Calaniformes — 2, Cyclopiformes — 4). [Tonapnsito-
mee GOJBIIMHCTBO OTMEYEHHBIX BUIOB 03€pa OTHO-
cUTCsl K OopeaJbHO-TMMHUYECKOMY MHOTOKOMITO-
HEHTHOMY KoMIuiekcy. Ero xapakTepHbIMM BUIAMU
SBJsitoTC: Asplanchna priodonta (Gosse), Kellicot-
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CTEPJIMT'OBA u np.

Taomuna 1. Pe3yabTarsl TMAPOXUMUYECKOTO aHAIM3a BO-
bl 03. TonnmaHbsIpBU

INloxazarens, en. usM. Benuuuna
BonoponHwiit mokasartens pH, monb/n 6.0
IMepmaHraHaTHast OKMCJISIeMOCTb, MT O/ 5.8
O6mmas muHepamm3anms, 20 Mr/J1 20.0
BneKkTponpoBogHOCTb, MKC/cM 22.1
OpraHuyecKuit yrjaepomu, Mr/i 5.7
Kanpouii, mr/a 2.5
Maruwuii, M/ 0.6
Hatpuit, mr/n 0.8
Kanuii, mr/n 0.3
T'uapoxkapOGoHaThI, MT/71 9.7
Cynbdar-uoH, Mr/J 0.4
Xnopun-uoH, Mr/i 0.5
LIBeTHOCTB, Tpan. 25
Dochop obmwmii, MrP/i 0.007
A3soT o61mit, MrN /1 0.26
Keneso obmee, mrFe/n 0.14
B3BelieHHbBIE BElIeCTBa, MT/JI 0.6

tia longispina (Kellicott), Keratella cochlearis (Gosse),
Bipalpus hudsoni (Imhof), Holopedium gibberum (Zadd-
ach), Bosmina (Eubosmina) coregoni (Baird), Daph-
nia cristata (Sars), Eudiaptomus gracilis (Sars), Ther-
mocyclops oithonoides (Sars), a TaKXXe psili 9BPUTOIMHbBIX
OpPraHU3MOB, OTJIMYAIOLIUXCS IIUPOKOI PKOJOTHYe-
CKOII BaJIeHTHOCTBIO: Mesocyclops leuckarti (Claus),
Chydorus sphaericus (O.F. Muller), Bosmina (Bosmina)
longirostris (O.F. Muller). B ntutopaibHO1 30He, He-
CMOTpSI Ha cjlaboe pa3BUTHE BBICIIIEH BOMTHOM pacTu-
TEeJILHOCTU (TPOCTHUK, KaMBbIIIl, KyObIIlIKa, PAECTHI),
JIOCTaTOYHO IIMPOKO TPENCTaBIE€Hbl MPUIOHHO-0EH-
THIecKrne U GUTodMIbLHBIE (POPMBI. DTO, TJIABHBIM
o0pa3oM, OpraHu3Mbl, HyXZallluecs B cyOcTpaTe
JUISI TIEpUOINYECKOTrO MpUKpeIUieHust: Sida crystalline
(O.F. Muller), Scapholeberis mucronata (O.F. Muller), a
TaK>Ke Pl XUAOPU U XUIIHbIEe BUIbl Polyphemus pe-
diculus (Linne) u Megacyclops viridis (Jurine). Ileno3
MpUOOIHON KaMEHUCTOM JINTOPATIU TIPEACTABISIET CO-
001 OOEIHEHHDBIN B BUOIOBOM COCTaBE TEIarM4eCKUi
KOMILIEKC 300IJIaHKTOHA OTKPBITHIX YYaCTKOB 03epa.

KonuuecTBeHHbIE MOKa3aTeau 300IUIAHKTOHA B
JIMTOpAJIM U Mejlardajiv 1o TpynraM MpPUBOASTCS B
Ttaba. 2. Kak B mmenarndeckoii, Tak 1 B IIpUOPEXHOMN
YacTU T10 YUCJICHHOCTU U GromMacce abCOIIOTHO 10-
MUHUPYIOT KJIagolepbl. B memaruaiu ocHoBa OWO-
Macchl cOo3/1aeTcs IIaBHBIM 00pa30M 3a cueT KJIaao-
nep-duapTpaTopoB — D. cristata, BUnoB p. Bosmina,
H. gibberum — n mocturaet 61%. Ha moito mUKIOnn I
(M. leuckarti, Th. oithonoides) n xansaun (E. gracilis,
Heterocope appendiculata (Sars) mpuxomuiiochk 23 u
2% cooTBeTcTBeHHO). CyOIOMUHUPYIOIICH TPYIIIOin
B 00pa3oBaHUU OMOMACChl 300TIJIAHKTOHA ObLIU KO-
ToM 143
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Tab6muna 2. KonmyecTBeHHBIE ITOKAa3aTeIM 300IJIaHKTOHA 03. ToamaHbIpBu
Jlutopanp [lenaruann
Ipynna YUCJIEHHOCTD 6uomacca YUCJIEHHOCTD 6uomacca

THIC. 3K3./M° % /™M % TBIC. 9K3./M° % /M %
Rotifera 9.56 29 0.13 11 7.08 20 0.11 14
Cladocera 18.57 54 0.96 79 14.83 42 0.50 61
Cyclopiformes 5.66 16 0.08 8 12.58 37 0.18 23
Calaniformes 0.57 1 0.03 2 0.50 2 0.01 2
Bcero 34.36 100 1.20 100 34.99 101 0.80 100

JIOBpATKM, X CPETHUM yIeIbHbIIA Bec cocTaBiisi 14%
3a CUeT pa3BUTUS KpYITHOU A. priodonta. T1o ynucneH-
HOCTHU IIpeobiaganu Kiagouepsl (42%) v IUKIIOH-
16l (36%). UHIeKe BUIOBOTO pa3HOOOpa3Hs COCTaB-
Jsu1 2.1 6UT/3K3., MHAEKC canpooHocTn — 1.4.

B 30He 3apocneBoii iutopaiu, Ha yyacTkax, 3aliu-
IIEHHBIX OT MPSIMOTO BETPOBOT'O 1 BOJTHOBOTO BO3/IEii-
CTBUSI, CO3JaI0TCSI OCOObIE YCJIOBUS [JISI pa3BUTUS
3o0011aHKkToHa. [lpu creueHnn GIaronpusITHBIX KOp-
MOBBIX M TeMmepaTypHbIX (aKTOpoB, Ouomacca
300IJIAaHKTOHA MOXET CO371aBaThCsl 32 CUET MAaCCOBO-
ro pa3BuTHus 1—3 BUIOB (T.H. BCOBIIIKHA YACJIEHHOCTH),
YTO OTpaXKaeTcsl Ha ee TOBbILIEHHbIX BeJIuunHax. JlaH-
HO€ SIBJIEHWE ObUIO OTMEYEHO Ha JIMTOPATbHbBIX CTaH-
LIUSIX 03€Pa, [JIe 3a CYET MaCCOBOTO Pa3BUTHSI KJIAIOLIEP
p. Bosmina, P. pediculus n Eurycercus lamellatus
(O.F. Muller) cpennsisi bmoMacca 300IUIAaHKTOHA CO-
crasnsiia 1.20 r/m>. VienbHbIiA BEC 5TUX BUIOB Bapby-
posai ot 70 mo 99%. Ha noio ocTaabHBIX TPYIIT 300-
TUIaHKTOHA (BECJIOHOTHE PaKooOpa3HbIe M KOJIOBpAT-
K1) 110 GroMacce TIPUXoauIoch oT 2 1o 23%. B Takux
JIOKalMSIX HaOMonanch OarornpusiTHble KOPMOBBIE
YCJIOBUS TSI APYTUX TUAPOOMOHTOB, B IIEPBYIO OUepeb
I71s1 MoJionu pei6. MHIeKe BUIoBOro pasHoo0pas3ust Co-
craisut 1.6 6UT/3K3., MHAEKC canpobHocTn — 1.5.

Takum o6pa3oM, MO YPOBHIO KOJMYECTBEHHOIO
pa3BUTHUS 300IJIAHKTOHA 03. ToJIMaHBIPBU B 1IEJIOM
MOXHO OXapaKTepu30BaTh KaK OJUTOTPOGMHBIN BO-
J0eM ¢ broMaccoii MeHee 1 1/M3 ¢ HaIM4YMeM OTIEIb-
HBIX B-Me30TPOdHBIX YYACTKOB B IPUOPEKHOI 30HE.
I1o BenmmumnHe nHAekca carpooHocTu IlanTie—bykk
BOIOEM MOXHO OTHECTHU K OJIMTOCAITIPOOHOMY KJlaccy
(2-i1 kJ1acc KayecTBa, YMCThie MPUPOIHBIC BOJIbI).

Makpo3oo6enroc. OpraHu3Mbl JOHHOW dayHbI
XapaKTepPU3YIOTCs IMNUPOKUM SKOJIOTHYECKUM CITeK-
TPOM, TOCTAaTOYHO KPYMHBIMU pa3MepaMu, TIpUypo-
YEHHOCTBIO K KOHKPETHOMY MECTOOOUTAHUIO, 3Ha-
YUTETHHOMN TTPOAOIKUTEIBHOCTBIO XKM3HU, TIO3BOJISTIO-
IIEe UM aKKyMYJIMPOBAThb 3aTrpsI3HSIONIVE BEIlleCTBa.
Bce 310 nmenaer mx odyeHb YIOOHBIM OOBEKTOM JJISI
MOHUTOPUHTA IPECHOBOAHLIX 3KocucTteM (bakaHOB,
2000; Axosaes, 2005).

JdoHHbIe OTIOXEeHMs B 03. TolmaHbBsIpBU OBLIU
MpeacTaBIeHbl WINCTO-TIeCUaHbIMU rpyHTamMu. O0-
11 CIIMCOK JOHHBIX OPraHN3MOB, 0OHAPYKEHHBIX B
VicclieAyeMblii Tiepuoa, HacuuThiBail 16 Bumos. Jlo-
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MUHUPYIOIIMI KOMIIJIEKC 3000eHTOCa (hopMUpOBaIU
Chironomidae i/cem Tanypodinae (Procladius sp.) n
Orthocladiinae (Psectrocladius sp., Psectrocladius sor-
didellus (Zetterstedt, 1838), Psectrocladius barbatipes
(Kiefter, 1923), Psectrocladius psilopterus (Kieffer, 1906)
u Oligochaeta (Lumbriculus variegates (Muller, 1774).

B nmurTopanbHOit 30He 03epa OTMEUYEeHBI MPeacTa-
BUTEJIU TOACHOK, PYYEMHUKOB, MUSIBOK U PaKooO-
pasHbix Asellus aquaticus (Linnaeus, 1758). Benunuanna
cpenHeit 6moMacchl MaKpO3000€HTOCA COCTaBJIsia
0.44 r/m? nipu unciaeHHocTu 530 3k3./M2. OCHOBY
6uomMacchl (OPMUPOBAIM JTUUMHKU XUPOHOMUA —
0.24 r/M? ipu yucsieHHocTy 360 5K3./M2. JJloMUHAHT-
HBIM BUIOM CITy>KaT OJIUTOXETHI, Ha MO0 KOTOPBIX
MIPUXOAWIOCH 0KOJI0 50% Bceii GuomMacchl.

B 1ie10M, KoJtmaecTBEHHBIEC TTOKA3aTeNIn 3000¢H-
Toca usMeHsmch ot 120 5x3./M? u 0.08 r/M? B 1po-
(byHzanbHOI 30He 10 1200 3k3./M2 1 0.86 T/M? — B 3a-
TUILITHOM uTopaiu. Takum o6pa3om, 1o 1Kaie Tpod-
HOCTH 03€PO COOTBETCTBYET OJUTOTPOMDHOMY THUITY
(Kurtaes, 2007). ITo xupoHomuaHomy naaekcy K — 2.00
OTHOCHTCSI K YUCTBIM ITPUPOTHBIM BOTHBIM OOBEKTaM.

BriepBble n3ydeH coctaB phIOHOTO HACEJIEHHUS 03€-
pa, ¥ B €T0 UCCIIeAyeMOI aKBaTOPUH BBISIBIICHO 8 BU-
noB ¢ Tipeobmamannem cura C. lavaretus, nioTBH Ru-
tilus rutilus v okyust Perca fluviatilis (tTa6iu. 3). 1o nu-
TepaTypHBIM JaHHBIM B OJIM3JIEKAIINX 03epaxX OOUTaeT
1o 15 BunoB pui6 (nanust Salvelinus lepechini (G.), xapu-
yc Thymallus thymallus (L.), xoptoiika Osmerus eper-
lanus (L.), ronbsin Phoxinus phoxinus (L.), MuHora
Lampetra planeri (Bloch) u xymxa Salmo trutta L.)
(Menbsuues, 1954, 1974; PemerHukoB u ap. 1982;
Kocteines, 1990; Jlykun u np., 2013; Crepaurosna,
HMneMmacr, 2014; CaBocun, Mnbmact, 2018 u mp.).

Bo3MoXXHO, HEKOTOPBIE U3 3TUX BUJIOB U OOUTAIOT
B TonmaHbsIpBU, HO B CBSI3U C OTpaHUYCHHBIM 00JI0-
BOM aKBaTOpMU 03epa (BXOAUT B IPUTPAHUYHYIO 30-
HYy), OHU He ObLJIM OOHApPY>KEeHHI.

Cur. Ocobas IeHHOCTb 03epa 3aK/II04aeTCsI B TOM,
YTO B HEM obuTatoT ABe hopMbl cura Coregonus lava-
retus, pa3AYyaIIdecs 10 YUCITY XaOepHBIX ThIYM-
HOK: MaJIOTBIYMHKOBBIE (18—24) 1 cpeqHEeThIYMHKO-
BhIe (28—36). CuMmarpuiyeckoe oGUTaHuE IBYX, PEl-
KO TpexX—IlIecTu (pOopM cuUra OTMEUYEHO U B JIPYrux
BopoeMax Kapenuu, ®unnaunouu v Lsenyu (ITpas-
nuH, 1954; IepBo3BaHckuii, 1986; Pemernukos, Jly-
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Tab6muna 3. BuaoBoii cocTtaB pbl0 B KOHTPOJIBHBIX YJIOBaX
03. TonnmauwbsIpBU

CeMeiicTBO/BU/L

Cewm. Coregonidae — curoBbie
Coregonus albula (L.) — eBporneiickas psimylika
Coregonus lavaretus (L.) — OOBIKHOBEHHBIU CUT
Cewm. Esocidae — mykoBbie
Esox lucius L. — oObIKHOBEHHasI 1IlyKa
Cewm. Cyprinidae — KkapIioBbie
Rutilus rutilus (L.) — toTBa
Leucicus idus (L.) — s13b
CewM. Lotidae — HaJIMMOBBIE
Lota lota (L.) — HanmuM
CewM. Percidae — okyHeBbIe
Perca fluviatilis L. — pedHOI1 OKYHb
Gymnocephalus cernuus (L.) — epi

kuH, 2006; CrepnuroBa, Mnbmact, 2014; Auvinen,
1987). Ilo MHEHUIO psiTa aBTOPOB, CIOXHOCTb U
YCTOMYMBOCTh CTPYKTYPbI CEBEPHBIX DKOCUCTEM J10-
CTUTaeTCsl HE TOJBKO YMCJIOM BUAOB, HO U BHYTPUBH -
JIOBBIX (DOPM Yy cHra, PSITYLIKKA W TOJIblia, KOTOPhIE B
DHEPreTUYECKOM IUIaHE PaBHOLIEHHBI CAMOCTOSITEIb-
HeiM Bugam (CasBauToBa, 1989; YepelHeB u np.,
2002; Pemrernnkos, boromanos, 2011; Amundsen et al.,
1997; Svardson, 1998 u op.). brarogapst 3Toii 61010~
TMYECKOM 0COOEHHOCTH PBIO O0JIee ITOTHO UCIIOIb3Y-
eTcs1 KopMOoBasi 6a3a BOIOEMOB 1 TTOBBIIIAETCST YCTOM-
YUBOCTb CEBEPHBIX 9KOCUCTEM K (DaKTOpaM Cpefbl.
ITpu onieHKe COCTOSTHUSI CEBEPHBIX SKOCHUCTEM MMEH-
HO CHUT SIBIIIeTCI BUAOM-MHIUKaTopoM (PereTHu-
KOB, 1995; Mouceenko, 1997; Kamynun u np., 1999;
Tsantuprsinos, 2016).

Pa3Hbie ¢popmbl cura o3. ToanaHbsIpBU OTIUYA-
FOTCSI IO CBOMM OMOJIOTUYECKMM MOKa3aTessiM (BO3-
pacTHasl CTpyKTypa, JUHEWHbIA U BECOBOM POCT,
IJIOOOBUTOCTh M MUTaHMWe). Bo3pacTHoli cocTaB mMa-
JIOTBIYMHKOBOIO cura (4YMcjio XkabepHbIX THIYMMHOK

Taommna 4. JIuHeitHO-BeCOBOIi pocT cura o3. ToJmaHbsipBU

CTEPJIMT'OBA u np.

18—24) npeacrasiieH ocobsimu — 4+—9+. CpenHss
JUTMHa cura BapbupoBania ot 25.0 mo 32.0 cMm, macca oT
180 mo 380 r (63 5k3.) (TabI. 4).

ITomoBoe co3peBaHMe y caMIIOB HACTYITAeT B BO3-
pacte 4+, y camok — 5+. HauanbHBIM 3TarioM, obec-
TTEYNBAIOIINM BOCIIPOM3BOICTBO PHIO, SIBIISIETCS KO-
JIMYECTBO OTJIOXKEHHOM MKpBI. AOCOJIIOTHASI TIOAO-
BUTOCTbH PBIO HAXOOUTCS B MPSIMOIT 3aBUCUMOCTH OT
Macchl Tesia ¥ Bo3pacta. [171010BUTOCTb MaJIOTBIYMHKO-
Boro cura (35 3k3.) BapbupoBaia oT 4450 (5+) mo 10000
(9+) UKPUHOK, CPeTHETBIYMHKOBOTO (25 3K3.) — OT
3370 (4+) no 6840 (6+) UKpUHOK.

HepecTt cura mpoxoauT co BTOpOi AeKaabl OKTSI0-
pd M 10 Hayajla HoSOpsd, npu Temmneparype 3—5°C.
MHKyOallMOHHBIN TEpUOa IJIUTCS 7 MeC. Y MalOThI-
YMHKOBOIO CUTa B Bo3pacTe 9+ oTMedeHBI PBIOHI,
MpoITycKaloliue HepecT. B roHagax aTux pbid UMEIOTCs
OCTaTKM Pe30pOHPYIOIINX, HE BEIMETAHHBIX NKPUHOK
OT TIPENbIAYIIEro HEpecTa, KOTOPhIE XOPOIIIO 3aMeT-
HBI JaXKe BU3YaJIbHO 10 clleAytolieii BecHbI (PemeTHm-
KoB 1 ap., 1982; Komene, 1984; Crepaurosa u ap.,
2002; 2016; Pemernukos, bormanos, 2011). D91o go-
BOJIBHO OOBIYHOE SIBJICHUE IJISI CUTOBBIX BUJIOB PHIO
(PewmetHukos, 1980; Cunopos, PemerHukosn, 2014;
Kennedy, 1953). ABTOpbI CBSI3bIBAIOT 3TO C KOPOTKUM
CE30HOM OTKOpPMa 1 pOcCTa pbIO B CEBEPHBIX BOJOEMAX.

B o3epe obuTaet v cpenHETBIMMHKOBBIN CUT C YKC-
JIOM 3KaOepHBIX TBIMUHOK OT 27 10 36. Bo3pacTHoii co-
cTaB ero mnpencrasied 4 rpymmnamu — 3+—6+. Cpen-
HsIs1 JInHAa ocobeit BappupoBana ot 23.5 mo 27.2 cMm,
Macca oT 145 mo 270 r (tabi. 4). CaMIiibl cura co3pe-
BaloT B 3+, caMKu — 4+.

OCHOBY ITUTaHUSI MaJIOTBIYMHKOBBIX CUTOB CO-
cTaBisgeT 0eHTOC (IMIYMHKHW XUPOHOMMUI, PYICHHU-
KOB, MOJEHOK 1 MOJUTIOCKH, PEIUKTOBBIE pakooOpas-
HbI€), MHOLJA 300IUIAHKTOH, JIETOM — BO3AYIITHbIC Ha-
CEKOMbIE, B IIEpUOI, HEPECTA KOPIOIIKU W PSMYIIKUA —
HUKpa 3TUX pbl6. B MUTaHMY MHOTOTBIYMMHKOBOTO CY-
ra B Te4eHUe BCEl KU3HU JOMUHUPYET 300ILJIaHK-
TOH, peXe BCTPEYalTCs NOHHBIE 0EeCITO3BOHOYHBIE
(Turosa, 1973; PemerHukosB, 1980; IlepBo3BaHCKmMii,
1986; Ctepnurosa u ap., 2016).

®opwma cura Bospacr, ner
2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ N
Jmuna (FL), cm
ManoTblyMHKOBBI cur (18—24 x. T.) — — 25.0 | 26.5 27.8 | 28.8 |30.0 320 | — 80
CpenHeThIYMHKOBBIH cur (28—36 X. T.) 21.7 23.5 247 | 25.8 | 26.4 — — — — 60
Macca, r
ManoTbluMHKOBBIN cur (18—24 XK. T.) — — 180 235 260 300 | 330 | 380 — 80
CpeaHeTbIYMHKOBBIM cur (28—36 . T.) — 145 170 220 240 — — — — 60
YCIEXU COBPEMEHHOW BUOJIOTUU  Tom 143  Ne 5 2023



COXPAHUMBIIAACA B ECTECTBEHHOM COCTOAHUUN DKOCUCTEMA

517

Tabomuna 5. JIuHeitHO-BeCcOBOI pOCT OCHOBHBIX BUIOB PbIO B KOHTPOJILHBIX yI0BaX 03. TonmanbapBy (B YUCIUTENE IJTH-

Ha SL, cM; B 3HaMeHareJjie — Macca, T)

Bospacr, ner

4+ ‘ 5+ ‘ 6+ ‘ 7+ | 8+ ‘ 9+ ‘ 10+ ‘ 1+ | 12+ ‘ 13+ ‘ 14+ ‘ N
OKyHBb
_ _ _ 19.0 20.0 22.0 24.0 _ 26.7 28.0 29.0 65
120 140 200 260 346 380 433
ITioTBa
_ _ _ _ 16.8 18.3 19.8 20.3 21.5 24.1 26.0 105
105 130 145 167 200 250 280
S3p
18.7 20.7 23.5 27.0 28.3 29.3 30.4 32.0 34.0 _ _ 30
130 185 280 390 480 570 630 835 920
[yka
43.0 46.7 48.0 53.0 57.0 _ _ _ _ _ _ 16
600 730 1100 1350 2000

CpaBHUTENILHBIN aHaIU3 OMOJOTMYECKUX IOKa-
3aresieii AByX (popMm cura o3. ToimaHbIPBU TTOKa3ai,
YTO MaJIOTBIYMHKOBBIN CUT obJsiamaeT Oojiee IJIUH-
HBIM XKM3HEHHBbIM LUKJIOM (11+), BBICOKMUMU MOKa-
3aTejisiMU JIMHEHHOTO M BECOBOTO POCTa, OoJbliieit
TLIOIOBUTOCTBIO Y TUTAHUEM.

OKyHb SIBJIsI€TCSI Hanbojiee MacCoBOM pbIOOIi B BO-
noeme. Bo3pacTHoli cocTaB OKyHSsI ObLT MPenCcTaBIeH
ot 7+ mo 15+, nnmHa ot 18.0 1o 30.5 cMm, macca ot 120
10 433 r (tadu. 5). PeiObI B Bo3pacTte oT 9+ no 13+ co-
crasisiniv 77%, To ecTh IIpeobaagaad 0ocobu cTapiie-
ro BO3pacTa, YTO MOXHO OOBSICHUTH CIaOBIM 00JIO-
BOM AaHHOTO Bonoema. [1o TMHeHO-BeCOBLIM MOKa3a-
TeJISIM OKYHb 03€pa MaJIo OTVIMYAETCS OT POCTa B APYTUX
3aroBeIHbIX BogoeMax pecityonuku (ITepBo3BaHCKUIA,
1986; Crepmurosa u ap., 2016; MneMact u np., 2017).
Bonee BbICOKMM pocTOM 006JagaeT OKYHb KPYITHBIX
o3ep Kapenmuu — OHexckoe 1 JIanoxkckoe, KOTOphIe
WMEIOT 3HAUYUTEbHBIC TUJIOIIAAN ISl Haryja, Hepe-
cTa u 6oratyro KopMmoByto 6a3y ([dstnos, 2002; Jly-
KUH 1 1p., 2013). CiexTp nMuTaHUs OKYHS JOBOJBHO
IIUPOK U BKJIIOYAET pa3HOOOpa3HbIe IPYIINbI MUIIE-
BBIX OPTaHU3MOB (paKoOoOpa3HbIe, HACEKOMbIE, MOJI-
JIIOCKU, MOJIOAb pbi0). CaM OKYHBb CIIY:KUT OTHUM U3
OCHOBHBIX OOBEKTOB MUTAHUSI BCEX XUIIHBIX BUIOB
pui6 (ITommoBa, 1979; UBanoBa, CBupckas, 2014). B
Kapenuu okyHb, MpU €ro BbICOKOI YMCIIEHHOCTH, SIB-
JISETCS OMHWUM U3 OCHOBHBIX OOBEKTOB ITPOMBIIIIICH -
HOTO, JIIOOUTEIBCKOTO JIOBA U OOBEKTOM PHIOOBO/I-
ctBa B @unngHaum u B Poccun.

IlnorBa B OOJIBLIIMHCTBE O3€p SIBIISICTCS BTOPBIM
10 YMCJICHHOCTHU BUIOM ITOCJIE OKYHS U €10 3aCEJICHO
1o 87% somoemoB Kapemuu (Jlykun u gp., 2013;
HMnbmact u ap., 2019). Pei6a craiiHasi, oueHb HeNpu-
XOTJIMBAs K YCJIOBUSIM oOuTaHUsI. YncIeHHOCTh pe-
TyJIMPYETCSl €CTECTBEHHOM CMEPTHOCTHIO, B MEHb-
I — BBIJIOBOM.

Bo3spacTHoit cocTaB yI0BOB IUIOTBHI 03. TOIITaHB-
SIpDBU TIPEACTaBJIEH 0co0siMU OT 8+ no 14+ u npeob-
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JTaganu peIokl B Bo3pacte 8+—10+ (83%). JIavHa peIO
BapbupoBaja oT 16.5 10 26.0 cMm 1 macca — ot 105 no
280 r (Tabs. 5). PacteT ruioTBa 04eHb MEIJICHHO, YTO
XapakTepHo IJis Majibix BogoeMmoB Kapenuu (Ilepso-
3BaHCKMiA, 1986; /13100yK, Peokkos, 2009; Crepiaurosa
u ap., 2016). B KpyImHBIX 03epax II0TBa MOXKET TOCTH-
raTb WIMHbI 34—36 cM, Macchl — 0.7—0.8 kT, B JIamox-
ckoM o3epe — 10 1.0 kr (Iamios, 2002; Kynepckuii,
2013). IlpenenbHbIil BO3pacT — 28 JIeT — OTMEYEH B
03. KepeTb, HO 00bIYHO pBIOBI cTapiie 15—20 jer
BcTpevarorcs KpaitHe penko (Kocteuies, 1990).

IMTomoBoe co3peBaHMe HACTyIIaeT B 3 (caMIIbl)—
4 (camkm) roaa, pexe B 5—6 yet. Hepect HaunHaercst
B Mae—MIOHe Mpu TeMrepaTtype Boabl 8—9°C u Bbillle
(10 14—16°C) Ha pa3nHbIx ryouHax (0.5—2.0 M) B 30-
HaX C BOAHOI PacTUTENbHOCTBIO U rpaBueM. MIKpo-
MeTaHWe eMMHOBpEeMeHHOe M exXeromHoe. [1momoBu-
TOCTB BapbupyeT OT 4 10 115 ThiCc. UKPUHOK U 3aBUCUT
OT Macchl TeJa.

ITo xapakTepy nuTanus mioTBa — 3Bpudar. [u-
ILIEBOI CMEKTP pa3HOOOpa3eH M BKIIIOYAET 300IIaHK-
TOH, pa3JIMYHbIe OEHTOCHBIE OPTAHU3MBI (TMUMHKU Py-
YeHUKOB, XUPOHOMU/, TIOAEHOK, MOJUTIOCKU, YEPBU
U Ip.), IE€TPUT, HUTYATbIE BOAOPOCIU, PACTUTEbHBIE
OCTaTKH, UKpPY YW MoJjoapb pbid. Cama TJI0TBa UTpaer
BaXXHYIO pOJIb B muTaHUM XUIIHBIX pIo (ITomoBa, 1979,
1982).

Tyka Ecox lucius B Bonoemax Kapenuu Takxke oT-
HOCHUTCSI K MaccoBbIM BuaaM pbid6. OHa oTMeueHa B
95% o6citeqoBaHHBIX 03€P, BO MHOTHMX PEKax, PyUbsX
U OpeAroynTaeT Kak npudpexHyo 3apocieBylo 30-
HY, TaK U TJIyOOKOBOAHBIe ydyacTKU. B 03. Tonmans-
SIPBU TOJIBKO B UCCJIElyeMO YacTH 03epa BbUIOBJIEHA
IykKa B Bo3pacte — 3+—8+, mmmHoit — 43—57 cm,
Maccoit — 600—2000 r. Bo3aMoOXHO 110 BceMy 03epy U
OOUTAIOT PHIOBI CTapIlIeTo BO3pacTa, HO JIOB PbIObI 1O
BCell ero akBaToOpMu 3arpelieH (Tada. 5). B KpyImHbIX
BonoeMax Kapenuu oTaenbHble 3K3eMILISIPHI YK B
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Bo3pacTte 20 et mocTuraroT Macchl 17 X, B 22 roma —
20 xr (JIykuu u ap., 2013; Crepaurosa u ap., 2016).

JInHeiitHO-BEeCOBOII POCT IIyKH B BO3PACTHBIX
rpyIinax oTJIM4aeTcsl 3HaYUTEIbHO 1 3aBUCUT OT KOP-
MOBOIi 6a3bl BogoeMoB. Tak, 11yKa, XUBYIasi B 03€-
pax, U300MIYIOIIUX KOPMaMU, BECUT B TTOJITOpa—/IBa
paza 6oJIbllle, YeM IIIyKa TaKOIo e Bo3pacTa B BOJIO-
emax ¢ 6egHoii kKopmoBoii 6a3oii (ITomosa, 1979; XKy-
koB, 2003; Tresurer, Owen, 1991). I1pu ymeHbllIECHUN
YHCJIEHHOCTH TOTO WJIM MHOTO BUIA IIIyKa JIETKO TIepe-
XOIUT Ha MMUTaHNE NPYTUMU BUIAMH, YTO OTMEYAIOCH
mHorumu uccinenopatensimMu (ITomosa, 1982; IlepBo-
3BaHckuii, 1986; dgrmos, 2002; CrepnuroBa u ap.,
2016). BeIcokue aganTUBHBIE CBOMCTBA IIYKH U €€
BKYCOBBIE KaueCTBa CIIOCOOCTBOBAJIM TOMY, UTO OHA
cTajia 0OBEKTOM CaIKOBOTO 1 TIPYIOBOTO PHIOOBOACTBA
B psine cTpaH 3anagHoit EBporbl, AMepuku u KaHambt
(Wraight, Giles, 1987; Lejolivet, Dauba, 1988 u ap.).

A3p Leuciscus idus B Kapenun BcTpedaeTcs B
267 o3epax, MHOTOUYHCIEHHBIX peKaxX Ha TEPPUTOPUU
ot OHexckoro 1 JIamoxKCKoro o3ep Ha rore peciryo-
Jyuku 1o Tono3epa u I1sso3epa — Ha ceBepe (MenbsiH-
ueB, 1954; Harnos, 2002; JdykuH u ap., 2013). S3b
MIPEAOYnTaET IIPUOPEKHBIE MEIKOBOIHbBIC YIACTKHU,
Oorarble BOTHOI PaCTUTEJIbBHOCTBIO, U MECTA C 3aUJIeH-
HBIMM rpyHTamMu. OTKPBITHIX IITYOOKUX ILIECOB 130era-
€T; B peKax Jallle BCTpeyaeTcsl Ha MeIUICHHOM TeUSHUU.
Pr10a craiiHasi, HoO MAaCCOBBIX CKOILJICHUI HE 0Opa3yeT.

B 03. TonmmanbsIpBu 513b MPUCYTCTBOBAJl B KOH-
TPOJILHBIX YJIOBaX C IpyIrMMU BUaaMu pbio. Bo3pact-
HOI1 cocTaB OBIT pencTaBieH ot 4+ o 12+. PrIOBI B
BO3pacTe MATU—AeBATH JieT cocTaBistin 70%. JnuHa
BBIJIOBJIEHHOTO 51351 BapbupoBaia oT 18.7 mo 34.0 cm,
Macca — 130—920 r (ta6u. 5). B Bomoemax Kapenuu ot-
JIEJIbHBIE 9K3EMIUISIPHI 1351 JOCTUTAIOT MAcChl 2.2 KT U
Bospacta 20 et (JIykun u ap., 2013).

Co3peBaeT s3b B Bo3pacTte 4—7 JIeT, CaMK1 OOBIYHO
Ha ron ro3nHee. Hepecturcst B Mae—1IoOHe IIpU TeMIIe-
parype Boabl 5—7°C Ha KaMEHUCTBIX ¥ TBEPAbIX TPYH-
tax. [TmomoBuTocTs BaperpyeT oT 30 1o 100 Thic. MKpH-
HOK, UKpoMeTaHue exeromHoe. Iluima s3s camas
pa3HooOpa3Has OT 300IUIAHKTOHA, AeTPpUTa OO0 Ha-
CEKOMBIX, JOXIIEBbIX YEPBEU, TOHHBIX paKooOpa3-
HBIX, MOJUIIOCKOB 1 INYMHOK PEIO.

B 03. TonmmaHbsIpBU B KOHTPOJIBHBIX YIOBaX OBLJT OT-
MeueH HanuM (1 3k3.), nuHoit 40 cM, Maccoit 500 r B
Bo3pacte 6+.

B nuTaHuM OKyHS M IIYKM BCTPEYAIMCh €pIl U
Menkas dopma panymiku (1+), mmHoit tena 8.0 e,
maccoii 7.0 T, Ho B yJIoBaX OHU OTCYTCTBOBAJIM, BEPO-
SITHO, 3TO CBSI3aHO C IIEPHUOIOM MCCIIETOBAaHUIA.

B mpoliecce uccienoBaHuii HAMU HE BBISBICHO
HUKAKMX aHOMaJINi y pb16. OHU OTCYTCTBOBAJIM KaK
Ha BHEIIIHEM ITOKPOBE PbIO (SI3BbI, OITYXOJIM, B3dY-
THs1), B COCTOSIHUM Xa0p, TaK ¥ HAa BHYyTPEHHUX Opra-
Hax (MMOYKM, MeYeHb, TOHAMIbI), YTO ITOATBEPXKIAET
YUCTOTY U CTAOUJILHOCTb 3TOT0 BOJAOEMA.

B 1ienom, mo cBoemMy prIOOXO3SIIICTBEHHOMY CTa-
TYCY 03€pO OTHOCHUTCS K BBICIIIEI KaTeTOPpUM BOTHBIX
00BEKTOB, TaK KaK B MCCJIEAOBAaHHBIX y4aCTKaX BOIO-
€Ma BBISIBJIEHBI IIEHHBIE BUIBI PBIO (CUT, pSIMyIIKa), B

YCITEXY COBPEMEHHOM BUOJIOTUH

CTEPJIMT'OBA u np.

1IEJIOM IO 03€Py UX OOUTAET, BepOSITHO, OoJIbIe (Xa-
puyc, KyMxKa, TOJIbsIH, MITHOTA).

SAKJIIOYEHHME

BriepBrie n3ydeHa skocucteMa 03. ToamaHbsIp-
BU (TUAPOXUMUS, TUAPOOUOJIOTHUS, UXTHO(hayHa).
AHaJIN3 XUMAYECKOTO COCTaBa BOIBI 03¢pa CBUIE-
TEJILCTBYET O HU3KOM COJEp>XKaHWU B HEM OpTaHU-
yeckux BemiecTB (oo0mmit ¢pocdop — 0.007 mr/m,
ob6mmit azoT — 0.26 Mr/m).

ITo ypoBHIO KOJMYECTBEHHOTO pa3BUTHUSI 300-
TUTAHKTOHA BOJOEM XapaKTepHU3yeTcsl KaK OJIMTO-
tpodHbIii (6uomacca MeHee 1 r/m3?), mo BenuumHe
uHAeKca canpobHocTtu 1o Merony IlanTine—Bykk,
03epo MPUHAIJICKUT K OJIMTOCAITPOOHOMY KJIacCy —
YUCTBIC IIPUPOTHBIC BOMIBI.

ITo KonryecTBEHHBIM MOKAa3aTeasIM 3000€HTOCa B
npodyHaanbHol 30He — 120 3k3./M? 1 0.08 r/M?) u B
3aTUIIHOM ymTopaym — 1200 5k3./M2 1 0.86 1/M? 03€e-
PO COOTBETCTBYET TaKXKe OJMUTOTPOGHOMY THILY, IO
xupoHoMugHoMy nHaekcy K — 2.00 — BomoeM mpu-
HaJJICKUT K YMCTHIM BOTHBIM OOBEKTaM.

B wuccienoBaHHOI YacTM o3epa KOHTPOJBHBIM
CETHBIM JIOBOM BBIJIOBJICHO 8 BUIOB phIO. B 11e;ioM 1o
03epy UX MOXKET ObITh OoJjibliie. Hanbomblnyo 4uc-
JICHHOCTB COCTaBJISLIM CUT, OKYHb 1 TTOTBa. B Bomo-
eMe BBISIBJIeHBI Be (hOpPMBI cuTa (MaJOTBIYMHKOBBIE
U CPEeTHETHIMMHKOBEIE), KOTOPBIE 3HAYUTEBHO OT-
JIMYAIOTCS IO OMOJIOTMYECKUM IMoKa3aTeasIM (JIMHEeH -
HO-BECOBOI POCT, CO3peBaHUe, TUIOAOBUTOCTb U MUTA-
Hue). Ozepo TonmaHbSIpBU OTHOCUTCS K CTaOMJIBHOM
MPUPOIHON 3KOCUCTEME, O0Ianarolieii BBICOKOM cTe-
TIEHBIO Pa3HOOOpa3Ns, SBIIIETCS OCHOBOI IUTS coXpa-
HeHUsI TeHO(OH 1A 1 IJIsI OLICHKU BOAOEMOB B YCJIOBUSIX
MHTEHCUBHOTO aHTPOITOTEHHOTO BO3ICICTBYS.

OPMHAHCHUPOBAHUME

dunHaHcoBOe obecrieueHUe WCCIeNOBaHUN OCYy-
IIECTBIISIIOCHh M3 CPENCcTB (deaepasbHOTO OIoIKeTa Ha
BBIMTOJIHEHUE TOCYJapcTBEHHOTro 3anaHusi Kapeabckoro
HayuHoro neHrpa PAH.

KOH®JIMKT MHTEPECOB

KoHOIMKT MHTEpEeCOB OTCYTCTBYET.

COBJIIOJEHUME 5TUYECKUX CTAHOAPTOB

Hacrosiiasa cratbst He COOepXXUT KaKUX-JIM00 HCCIIe-
JIOBaHUI1 C yJacTHEeM JIIOIEi ¥ SKUBOTHBIX B KaUeCTBE 00b-
€KTOB U3y4YeHMUSI.
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The Ecosystem of Lake Tolpanjarvi, Western Karelia, Preserved in Natural State
0. P. Sterligova“, N. V. Ilmast* *, Ya. A. Kuchko?, E. S. Savosin‘, and D. S. Savosin“

4 [nstitute of Biology, Karelian Scientific Center, Russian Academy of Sciences, Petrozavodsk, Republic of Karelia, Russia
*e-mail: ilmast@mail.ru

The results of the study of Lake Tolpanjarvi’s ecosystem are reported. Its hydrological and geochemical indi-
ces, as well as the current condition of biotic communities (zooplankton, benthos and fish population), were
studied and analyzed. Analysis of the chemical composition of water indicates the low organic matter content
(total phosphorus 0.007 mg/1, nitrogen 0.26 mg/1) of the lake. The Tolpanjérvi is an oligotrophic lake, as indicated
by the abundance of zooplankton (with a biomass of less than 1 g/m?) and zoobenthos (biomass 0.44 g/m?). The
lake is of an oligosaprobic class (2nd quality class, clean natural water), as evidenced by its saprobity index
estimated using Pantle—Bukk’s method. The quantitative indices of zoobenthos varied from 120 individu-
als/m? and 0.08 g/m? in the profundal zone to 1200 inds./m? and 0.86 g/m? in the quiet littoral zone. The lake
is more similar in the chironomid index (K — 2.00) to clean natural water. It is inhabited by 8 fish species of
5 families. The fish population is dominated by the whitefish Coregonus lavaretus, the perch Perca fluviatilis
and the roach Rutilus rutilus. Two ecological forms of whitefish, differing in both the number of gill rakers
(sparsely-rakered 18—24 and medium-rakered 28—36) and biological indices (linear-weight growth pocr,
maturation, fertility and feeding), occur in the lake. Stable highly diverse ecosystems were shown to form the
basis for the preservation of the gene pool and for assessment of the current condition of water bodies heavily

affected by human activities.

Keywords: freshwater ecosystems, biological diversity, ecological forms, zooplankton, zoobenthos, fish pop-

ulation, Republic of Karelia
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