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BBEJIEHHE

BaxkueilliMM 3BeHOM B JieJle COXPaHEHHA OKPYIKAIOILEH CpeAbl ABIACTCA
OXpaHa BHYTpeHHMX BopoeMoB. Ha coBpeMenHOM 3Tame >M3HH 06miecTBa
npofileMa COXpaHeHHs KayecTBa BOJbI NpHOOpena rnobanbHeIM XapakTep.
[Iporpecc B 0GacTH NPOMBIIUIEHHOTO M CEJIBCKOX03AACTBEHHOTO IIPOM3BON-
cTBa 6e3.yueTa IKOIIOTHYECKHX MOCTIEAICTBHA HEPEAKO OKa3bIBAET HETaTHBHOE
BO3[eACTBHE Ha XXH3Hb IAKE KPYIHBIX BOIOEMOB.

B mocnepsne romel BO MHOTHX CTpPaHaX HAa OCHOBE 3aKOHOIATEJIBHBIX
aKTOB TPHMHNUMAIOTCA Mepbl K OXpaHe BOJOEMOB OT 3arpA3HEHHA, HO
B GOJIBILIMHCTBE CllyYyaeB 3TO KacaeTcd. JIHibL GONbIIMX BOOHBIX 0ObEKTOB.
MansiM BomoemMaMm, K KOTOpPeIM OTHOcHTCA M 03. IlneweeBo, BHMMaHMA
ylensieTcs IBHO HEOCTATOYHO.

PacnonoxxeHHoe Hepanexo 0T MockBbl Ha nepeceyeHHH IpPEBHMX TOPro-
Boix mnyted IDiemieeBo. 03epo NOAYWWIO MIMPOKYI0 H3BECTHOCTb  €Ill€
B naBHHe BpeMmeHa. HapogHocetH, HacensBile ero Gepera, cTanM OYeBH/IUAMH
M YYaCTHHKAaMHM MHOTHX MCTOPHYECKHX COOBITHI, ChIr paBILMX HEMAOBAXHY10
ponb B cyap6e Poccun.

Ilpo6riema coxpaHeHHsS. 03epa H OKpY)XKaIoLIEH ero TeppHIOpHUH BOJIHO-
Bala M BOJIHyeT MHOrux nmopei. OHO Bcerga INpHBICKAIO BHMMAaHME
YUEHBIX-03epOBEIIOB, JII0OHTENeH-HaTy DAJIHCTOB, OOIIECTBEHHOCTH CTPaHbI.
[lepBrie NONBITKM HAYYHOTO AHAJIH3a COCTOAHMA 03€pa OTHOCATCA KO BTOPOH
nojioBMHe mpouutoro Bexa. Tak, B 3amuckax A. A. Ceupenuna (1863)
y)KE COMAEpXMICA pAR MHTEPECHBIX AAHHBIX O phIOHOM MPOMBICIE Ha 03€pe
(cnoco6ax JI0Ba M KOJIMYECTBE 10GbIBaeMOA ppiGbl) M MPHMEHABLIMKCA B TO
BpeMs Mepax M0 OXpaHe phIGHBIX 3aMlacoB.

0.  A. TpumM (1870) pan Gomee mompoGHOe ONMMCaHWe HXTHOMAYHbBI
o3epa, 3aTPOHYJl BOINpPOChl GHONOrMH pbIG, NpHBEN HEKOTOpBIE CTaTHCTHMYe-
CKHe [aHHble N0 YrNoBaM HauGolnee LEHHOrO BHOA pbI6 — MepecrnaBCKOH
panymku. Ho yxe uepes 18 ner o oGpaTwi BHMMaHHME Ha YMCHbILICHHE
pLIGHBIX 3aMacoB, BbI3BAHHOE 3arpfA3HEHHWEM O3epa: CTOYHBIMH BOAAMM
TKauUKOA W HECKONbKMX .KpacWwibHbIx ¢(abpHK, KOTOpbie TMOABHIHNCH
Kk Tomy Bpememnn. B r. Ilepecnabns-3anecckom (I'pumm; 1888). Bekope
nocne aroro ®. @. Kappaiickuit (1893) BBINONHWI XUMHMYECKHMH AHAIH3
CTOYHBIX BOJ, NMOCTYNAWLUMX B 03€pO, H OLEHWT UX o6beM. U3yuus BnuaHue
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3THX BOJ Ha rufpodayHy H O3HAKOMHBILHCH C MOPAAKOM BEIEHHA TPOMBIC-
J1a, OH NpEeIOXIWI PANl PeKOMEHOAUNA N0 YIIYUIICHHI0 YMCTOTBI BOABI Y IIO-
BBILUEHNI0 PHIGHBIX 3aMacoB o3epa. K HUM OTHOCWINCD CTPOHMTENBCTBO OYHCT-
HBIX COOPY>KEHHIA, 3aMpeT 3MMHEro HeBOJHOTO JIOBa, OGbABIIEHME OOHOTO U3
HepeCcTWINL] pAMyLIXH 3anmoBedHbiM. K cojcaseHuio, B NOJIHOH Mepe 3TH
PEKOMEHAAUMH He OBIIH COBIIOIEHDI.

JKoNoruYecK e UcclleJOBaHUA 03epa 3aMETHO YCHWIIWIIMCh [OCTIe YCTaHOB-
Jennna Coperckoit Bnactu. OcoGeHHO TpPOOYKTMBHBIMM B 3TOM OTHOLIEHUH
6bui 20—30-e romel. B ator mepuon ObUI  MpoBEldEH pAM IKCHEIULIUM,
B KOTODBIX MpPHHMAIM YYacTHE TaKHE H3IBECTHBIC YYeHBbIE-03EPOBEObI, KaK
[1. T. Bopucos, M. Ileppyxun, C. A. Ozepos, J1.JI.Pocconumo, H. B. Kopnp,
H. K. Haxc6ax, M. JI. I'panmuneBckasn-Jlakcbax, M. A. Kactansckan-Kapauu-
KMHa ¥ HeKoTopble Apyrue. HccnemoBasicA UMpOKHit Kpyr BOIPOCOB,
KacapuMxcA Kak ¢ayHHCTHKHM BOJOEMa, TaK M yCIOBHil cpenbl. V3yuanuch
MophOMeTpUA 03epa, PeXMMBI YPOBHA U TeMIIEpPaTypbl BOIbl, XHMHYECKHUI
COCTaB BOJIbl M I'PYHTOB. BBINONIHEHO OMMCaHMe GeperoB M IPUTOKOB 03epa,
MOCTpOEHa KapTa IPYHTOB, OIpeelleHbl COCTaB M MpOAYKTHBHOCTb GeHTOC-
HBIX OpraHM3moB. Borbliioe BHMMaHKe GpUTO yheneHo dnope u dpayHe npu-
6pexbs. BbuiM MOTyYeHbl HOBBIE CBEAEHNA O COCTOSHUM PbIGHOTO NIPOMBbICHA,
H3yyeHa KOpMOBas 0a3a u MapasuTogayHa OCHOBHBIX BUIOB pbIG.

B pesynbrate NpoBemeHHBIX HCCIENOBAHMiA K HayaJly COPOKOBBIX [O/IOB
MHOTME CTOPOHBI >XM3HM 03¢pa B TOH WIM MHOH CTENEHH HONy4MIN
OCBElleHHE B HAayyHOH iMTeparype. OOHAaKO He M3YYeHHBIMH WIHM IUIOXO
M3YUeHHBIMK OCTaBAINCH [Ba BaXKHEHILUMX 3BeHa 3KOCHCTEMbl — MHKpO-
n ansrodnopa, 4TO, €CTeCTBEHHO, He IIO3BOISUIO IONYUHTb LEIOCTHOTO
Npe[CcTaBlIeHHA O €€ CTPYKTYpe ¥ 0C0BeHHOCTAX pyHKunMoHKpoBanua. Or1cyT-
CTBOBAIM TAK)Ke KAaKHe-TUOO OGalaHCOBbIe pacueTsl M [AHHBIE O 3MMHEM
pexwmMe 03epa, Bce ellie He OCTaBalo AAHHBIX O XXMBOM HacelleHUM iy GoKo-
BOJHOH 30HBI.

B 40—50-¢ ropp1 cepbesHble MCCIENOBAaHHA HA O3¢pe He BEIHCh. Bo306-
HOBJIEHME HMHTepeca K 03epy HacTymwio Nnuib B 60-e rofsl u 6eU10 CBA3aHO
C BO3pacTaHHeM €ro 3HaYMMOCTH B pa3BUTHM HAPOJHOTO XO3AHCTBA PErHOHa,
TAaK KakK 03epo ObUIO M OCTaeTcs OCHOBHBIM MCTOYHMKOM BOOOCHAaGXEHMA
r. IlepecnaBnp—3anecckoro. PaspaGoTia MeponpuATHE MO COXPaHEHHIO
YMCTOTHI BOJ, 03epa M IHOBBIUIEHNIO €TO pHIGONPOAYKTUBHOCTH NOTpeGoBana
[pOBEIECHHA HOBBIX THIPOGHOIOTMYECKMX HcclemoBanuid. C 3T0if uenbio
B Hayasle 60-x romoB Ha o3. IlmemeeBo paGotanu 3kcnemuuvun UucTHTYTa
reorpapun AH CCCP, TI'ocynapcTBEHHOTO HMHCIHTYTIa O3€pHOIO M PeyHOro
ppiGHOrOo x03sMcTBa, fpocnaBcKOro rocyJapCTBEHHOro IeIarOTHYECKOro
uHcTUTYTa, flpociaBckoro rocyapcTBEHHOTO YHMBepcuTeTa, MBaHOBCKoOM
THIPOTe0JIOrMYeCKOR 3KcneAuuuu, MHCTHTYTa GHONOrMM BHYTPEHHMX BOJ
AH CCCP. :

ObcnepoBanue o3ep flpocnaBckoit oGnactu UHcTHTYTOM GHONOrUH
BHyTpeHHMX Bog AH CCCP 6puto Hayato B 1962 r. ¢ Lebio yyeTa 03€pHOTO
¢oHpa obmactu M olpedeNeHUsA OCHOBHBIX HallpaBJIEHMH XO3AHCTBEHHOIO
UCHOJIb30BaHMUA OTACIbHBIX BOAOeMOB. B teuenne 1962—1963 rr. nccnemona-
HMAMHM ObUTO OxBayeHO 26 Hambosiee KpynHbix o3ep. Ilomyuennpie marte-
pHaNBl NMOCHYXWIH OCHOBOH [j1A KaJaCTpOBOIO OIIMCAHMA 3THX BOJOEMOB
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(O3epa..., 1970). Cionma ke BoUUIO KpaTKoe omycaHue 03, ILieimeeso, ocHo-
BaHHOE Ha JIMTEPaTypHBIX [JAHHBIX M MATepHAIaX MCCIENOBaHHH MHCTHTYTa
Tex jeT. OHO COePXKHUT CBEIeHUsA O rMApOJIOTHYECKOM peXHMe 03epa, XUMH-
YeCKOM COCTaBe BOJBI, COCTOAHMHM M OCOGEHHOCTAX pPa3BUTHA OCHOBHBIX
Ipynn ruppoGHOHTOB ((HTOIUIAHKTOHA, MaKpodHIOB, 300ILUIAHKTIOHA, 300-
GeHTOCA, pBIG) , 2 TaKIKe MOpPOMETPHH BOIoEMa.

K 3tomy e mepuony OTHOCHTCA OGCTOATENbHOE MCCIEJOBAHME TMIpO-
XMMHYECKHX M3MEHEHHH B o3epe IO/, BIMAHMEM 3ar pA3HEHHbIX BOJ p. Tpy-
fexx (DemopoBa, 1967), B KOTOpDOM BHepBbie GbUIO OTMEYEHO, YTO
obUIMpHaA JHTOpallb BBLIMOIHAEST pojib OHOJIOTHYECKOrO Oapbepa, MpeENAT-
CTBYIOLIErO NMOCTYIUIEHHIO 3arpA3HEHHHA B INTyGOKOBOJHY10 30HY.

B xomue 70-x H B Hayane 80-x rofgoB Haillero BeKa Hauanocb GypHoe
IKOHOMHYECKOe pa3BUTHe peruoHa. CTpoATCA HOBbIE IPOMBILUIEHHbIE
npeanpuarug B r. IlepecnaBnp-3anecckoM, pacTeT ero HacejieHHe, yCHIIM-
BaeTCA XMMH3AIMA CeIbCKOXO3ANCTBEHHOIO IPOM3BOMCTIBA, PaCIIMPACTCA
PEKpEaLlMOHHOE MCNOIB3OBAHME O03€pa M €ro  OKPECTHOCTeH, pe3ko
BO3pacTaeT BIIMAHHE AEATENIBHOCTH YelIOBEKAa HAa O3€pP0 U OKPYNAOIHUA ero
nanmuragt. PeaynsraTel 3TOrO IMpouecca BhI3BATIM AaibHeillee yxyAlleHue
KayecTBa BOIBI, OTPHUATENIBHO CKa3aIMCh Ha MxTHOgayHe. B 1974 r. osepo
BIlepBbIE ,,3a1BEJIO” CHHE3e/IeHbIMHM BOOPOCTIAMH.

Taxkoe cocrosnue Bopmoema, OGBABJIEHHOTO NAMATHUKOM INPUPOABI,
BBI3BAJIO OECNOKOWCTBO YYEHbIX, GOJNBIIYI0 TpPeBOry MApTMHHBIX H COBET-
CKHMX OpraHoB OG/TacTM M OGIEeCTBEHHOCTH cTpaHbl. [ NMpUHATUA HeoGxo-
OUMBIX MEp, OrpaHMYMBAIOUIMX HETaTMUBHOE BO3[ECHCTBHE XO3fiCTBEHHOM
OeATEelIbBHOCTH Ha 03epO, BO3HUKIIA NOTPeGHOCTh B HalbHeilleM H3yyeHHH
3TOro BOJOEMA, OXBATHIBAKWLIEM BCE CTOPOHbI E€ro >KM3HEIEATEILHOCTH.
K Bbinonuenuto 310 pa6orei UBBB AH CCCP nmpuctynun B 1979 r., craBa
nepen, coGoil 3apayy pa3paboTaTh peKOMEHOALMH MO COXPaHEHHI KauecTBa
BOJbI M NOBBIIEHHIO PbIGOTIPOAYKTHBHOCTH 03epa. VccnemoBannamu (6oib-
1ei YacThlo KPYIJIOTOOUYHBIMU) GbUIM OXBaueHbl fIpAKTHYECKH BCE 3BEHbA
3KOCHCTEMBI — OT (PUTOIUIAHKTOHA A0 pbi6. MHOrO BHMMAaHMA yHensloch
TaK ke BONPOCaM FHAPOJTIOTMH ¥ THIPOXUMHH.

B pesynsrare NpOBEACHHBIX KOMIUIEKCHBIX HCCIEJOBAHMA IIOJIyYeHO
MHOTO HOBBIX [aHHBIX, KOTOpbIE CYIIECTBEHHO YTOUYHWIM MpeCTaBJIeHUsA
0 OaHHOM Bogoeme. YacTUYHO OHM yke ONMyGINKOBAHBI U MOTOIHWINM MMEB-
IIyIoCA JIMTEpaTypy O HU3HK o3epa. OgHaKO INpefcTaBiIAIOCh Lenecoobpas-
HbIM Hamucare 06061atomyo MoHOrpaduio, IIOCKOJIbKY OTAeNbHbIEC NMyOnu-
KaluH, pa3bpocaHHbie IO pa3jMYHBIM W3JAHHAM, He [alT LEeJIOCTHOro
“fIpefiCTaBieHHA 00 03epe M 3aTPY[HAIOT MONyyeHHe HeOGXOMMMBIX CBeMICHHA
U1A-pellieHMA MHOTHX XO3AMCTBEHHBIX 3a/1ay.

OcHopy Hacroslied MOHOrpadHM COCTaBWIM MaTepHallbl MCCIIeOBaHMH
HNBBB AH €CCP 3a nocnepgnee pecatwieTHe. BMecTe ¢ TeM B Hell IIHPOKO
MCIIONIB3YIOTCA  pe3yNibTaThl TPeAUISCTBYIOLMX MCCIENOBaHUA, TMO3BOJIMB-
IIMe CYOMTb O MHOroJIeTHeH cykueccuM OMomeHo3a o3epa. B kHure mano
Kpatkoe ¢usnko-reorpapuueckoe onucaHme GacceitHa O3epa, IPUBOOATCA
AaHHbIE MO THAPOJIOIMYECKOMY DPEXMMY M XMMHM3My BoAd. B Guomnoruueckoi
4acTM MaTepHall paccMaTpHBaeTcA B NOpAMAKE paclolOXEHMA I'PYHI THApPO-
OUOHTOB B TpodHUeCKOH UMM ¢ Mocienyroilefl XapaKTepUCTHKON GantaHca
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OpraHMYeCKOTO BelIeCTBa, 0COGeHHOCTEH NMPONYKIHOHHBIX H AECTPYKIHMOH-
HBIX MpOLEeccOB, TpoHUECKOro COCTOAHMA M KauecTBa Bofpi. Ha 6a3ze umes-
LIMXCA MaTepHaIOB BIepBBIe NMpPEeJNIPUHATA TIONBITKA CO3JIAHHA MaTeMaTHue-
CKOit MOIENH IKOCHCTEMEI BojOeMa.

Monorpadua noarorosneHa coTpyanuikamyu MIHCTMTYTa GMOIIOTMH BHYT-
pennux Bog AH CCCP mips yyacTHH clieManucToB BorumcinTensHOro LieHTpa

AH CCCP n BCETMHI'EO. Brenenre nanucano [H. B, byTopunsid . Iia-

Ba ,Qu3no-reorpaduueckas xapaxtepuctuxa” — [H. B. ByTopunnim |
¥ B. JI. Cxnapenxo npu yuactuu A, @. CaBenbeBa, ,,AGHOTUYECKHE YCIIOBUA
samamn” — [H. B. Byropunbsim| u B, JI. Cxnspenio npu yuactuu B. B. 3akon-

HOBa (mOHHble oTioxenun), A. &. CaBenveBa u B. A, Bapona (nomaemHble
Bonsr), A. H. Tomknx (reuenna), H. JI. Ileipunofi (rmpmpoonTiueckue
XapaKTepHCTHKY M cBeToBo# pexum), 3. C. BuxGynaropa (ruppoxummye-
ckHil pexum). I'maBa ,,OcHOBHbIE IpyNNbl TMAPOGHOHTOB M TIOKAa3aTeNH
MX aKTHBHOCTH’ HanucaHa KOJUIEKTHBOM aBTOpOB: pasjen ,,DuToIlutaHKTOH
H ero npoayKuMoHHble croco6noctu™ — W. JI. IIvipunoi, JI. E. Curapesoi,
. M. BanoHoBriM; ,Ileppwunan npopykuusa ¢uromnankrona” — W. JI. Isi-
punon, JI. E. CurapeBoit, A. H. Isie6anom; ,Briclias BogHas pacTHTens-
HocTe” — B. U. Apremenxo; ,Muxpodnopa” — A. H. IIaro6GaHom; ,,300-
wraiktod” — B. H. Cron6ynoBoii; ,,Benroc” — A. H. BakanoBsIM; ,,Ppi6Ger™ —
A. T. llogpy6ueim, JI. K. ManuunueiM, B. M. Knmiuxo, A. C. CTpeNbHUKOBLIM.
B rnase ,,061an XxapakTepUCTMKa SKOCUCTEMDI™ pa3zen ,,0cobeHHOCTH IIpo-
INYKIMOHHOIO M [1eCTPYKLHOHHOro Npoleccop” Hamucad A. H. JiawGaHoM;
»bananc opraumyeckoro BeulectBa” — 3, C. BukOynarossiM, A. H. II3106a-
HoM ¥ . JL. IIeipnnod; ,,TpodHueckoe cocTOsAHUE 03€pa M KauyecTBO BOObI” —
A. H. II3r06anoM 1 WU. JI. Ilsipunod. I'napa ,,Matematnueckoe MOIENHpoBa-
HHe 3KOCHCTeMBbI’’ noarotorjieHa A. A, BonuossiM, A. H. Toxnkux, 10. M. Cau-
pexeBbiM, JI. A. Kyuwait npum ywactum B. JI. Cxnspenxo. 3akiioueHue

nanucano |H. B. Bytopunsiv] .

OOmee pemaKTHpOBaHME KHUIM BBIIOIHEHO Lﬁ B. Byropmibm]
u B. JI. CxnapeHico npu akTMBHOM yuacTuu A. B. MoHakoba, A. T. Ilonny6-
Horo. JlaHHywo paGoTy, NpefcTaBiAILIYI0 COGOH pe3ybTaThl KOMIUIEKCHBIX
HCCNIEOBaHNH 03epa IO €OHHOW IporpaMme, ciiedyeT paccMarphBaTh
KaKk MOHOrpadH1o, YTO HeOOXOZMMO MMeTh B BHAY INpH LUTHPOBaHUH
paborol.




IFnasa I. PU3BUKO-TEOTPAOHYECKASA XAPAKTEPUCTHKA

OBIIME CBEJEHHA

03. IlneweeBo pacnonoxeno B IoHo# yactu flpocnasckoit o6nacru
mexly Heprnbckol HM3MHOM U ceBepHbiMu cxioxamu Knmcko-IMuTpoB-
CKOit TpAMIBI, €ro KOOpHMHaTel: 56°43'31"—56°48'26 "' c. w. u 38°42'20"-
38°50'36" B. 1. Ha 10r0-BOCTOYHOM Gepery HaXORMTCA OOMH U3 ApeBHERLIMX
pycckux ropogoB — IlepecnaBnp-3aieccknit. Oxpyxawllaa 03epo MeECT-
HOCTb, KpoMe ceBepo-3anmagHoro Gepera, xonmucrag. Ortporn Kimucxo-
JMHMTpOBCKOH IpsAnbl MecTaMM MOACTYNAl0T K O3€py Ha pacCTOAHHE M0
200 M, npunaBas BeeMy JlanmuadTy ocoGbIA KOTOPHT.

[IputiaTo cumtath, yro 03. IlmelieeBO JIEOHHKOBOTO IIPOMCXOMNICHMA
(llepyxun, 1927), OnHako ecTh OCHOBAaHWA NOJIaraTh, YTO €ro KOTJIOBMHA
¢dbopMupoBasiack M B pe3ynbTaTte IpoLeccoB KapcrooGpazosanusa. Ha aro
YKa3plBalOT GIN3KOe K MOBEPXHOCTH 3eMJIH 3aJleTaHHe KapCTYHIOLIMXCA
KapBOHAaTHBIX MOPOJ, OTCYTCTBHE MO JIOXEM 03epa 3KpaHMpYHLMX ciabo-
IPOHHLIAEMBIX OTIOXEHHMH, TEKTOHMYECKHe HapylleHWs, aKTUBHBIA BOJO-
0OMEH, CBAI3aHHBIH ¢ COCPEIOTOYCHHOM 'pasrpy3Koii MOA3¢MHBIX BOJ, B 03¢pO,

O3sepo oBanbHOK dopMel. Ero 10ke xapaKTepU3yeTc XOpOoLIO pa3BUTOH
JIMTOPATNIbHOW  30HOM, Mepexopsmeii B omiloroe noGepexne. IlocmenmHee
Npe/ICTaBAET cOBOH TecyaHyl0 paBHUHY, CITOXKEHHYI0 O3€pHBIM ANIIOBHEM.
Bonbuiasg vacre nmoGepexkbs 3aHATa JyramMM ¥ KYCTapHMKaMH, B CeBepo-
3aragHOM YacTH ero K CaMoM BOJie NMOJCTYINAeT CMEWIAHHbIA Jiec, BO MHOTHX
MecTax 3a60J10ueHHbIA.

Ilo Bcemy mnepHMeTpy CKIIOHa O3€pHOH KOTNOBHHBI HMMEKTCA YETKO
BhIpaXeHHBle ycrynbl. LlenTpanbHasa yacte o3epa riyGoxoBogHasa. Haubosms-
wme riay6uHsr 24—25 M, OcTpoBOB Ha O3epe HeT.

MopdomeTpHueckne XapaKTepUCTHKH O3epa, UMeIolUHecA B pa3jIMYHBIX
nutepatypHeix uctoudnkax (Bopucos, 1924; Ileppyxun, 1927; ®enoposa,
1967), nporuBOpeuuBbI, MOITOMY ObUIa BBINOJHEHa CNenMalbHaA paGoTa
no ux yroudeHuwo. B mapre 1985 r. co nbaa npoBenu cepHio yyameHHBIX
MpoMepoB IIy6GHH 03epa W BhICUMTAIH Oojiee TOYHble MOPpGOMETpHUECKHE
nokasatenu (puc. 1): mwiowans 3epkama — 51.5 KM?, WMHa — 9.55 kM,
HaubosblaA IMpUHA — 6.7 KM, CpeHAA IUMpHHA — 5.4 KM, KO3 HIMeHT
pa3BUTUA OeperoBoli NuHMM — 1.1, HawGonpwas riny6uHa — 24.3 M, o6bvem
Boapl — 582.24 M. M, ynensHelit BomocGop — 7.92.

Bce xapakTepHCTHKH ompefeneHbl 00menpHHATEHIMM MeTogamu (YeGora-
peB, 1975). Tak, npu BerMcIeHMM 06beMa BOAbl GbUI HUCIIONIB30OBAH ,,METOJ
npu3m”. Usmepenue mwiomaneii Beyxoch 1A I_Bcex ¥300aT, KpaTHbIX 1 WM
2 MeTpaM.



Puc. 1. Kapra rny6uH o3epa. LSRN

Apabckue yudper — cTaHUMM HaGnmiofeHmlt; pumckue — NUTOpPANbHBIE YYacCTKH.

Tlo paHHbIM GaTHMeTpuyecKkoH KapTel (puc. 1), KOTOpas 3ameTHO
OTIMYaeTcA OT M3BecTHeiX Kapr (Bopucos, 1924; Ileppyxun, 1927; Pocco-
nnumo, 1931), noctpoeHs! rpadMKM CBA3N YPOBHA BOJbI B 03epe ¢ 0GbEeMOM
BOJHOH Macchl M COOTBEICIBYIOIEH IUTOINapio 3epKana BogoeMa (puc. 2)
H cocTapjieHa Tabn. 1. JaHHbIE ee IIMPOKO KCIONBbIOBATHCh MPH pacdyerax
NepBUYHOH MPOAYKIMM H [eCIPYKUMH OpPraHHYeCKOIo BeEIUECTBA, IpH

" OEHKE 3aMacoB OMOTeHHBIX 3MIEMEHTOB B BOJOEMe H B pAfe APYTHX
CITy4aeB.

Ilpu pa3neneHnM JIOXKa Ha YYAaCTKH 3a HMIKHIOI TpPaHMLy JIHTOPAIH
npHHATa H306ara 3 M, B MpeAenax KOTOPOH COCpelOTOYEHa OCHOBHAA
Macca MOrpyXeHHOW BOJHOM pacTHTENBHOCTH. I['paHMuel cyOnuTOpanu

8



or

4+

8 \ 1,\\"

- I

2k }\\\ %

s S

16

20+

21'b| | W Y S N T Y TN T T N W O |
0 8 16 24 32 40 48 5 S,um®
T N T (N T N TN NN T Y I T B A |
640 560 480 400 320 240 160 680400

V, man. m3

Puc. 2. 3aBuchMocTs 0o6beM2 BOMbI M IUIOLIANH 3epKajia 03epa OT €ro IIYGHHEL

nocityxwia u3o6ara 15 M, ABNAWWAACA HIDKHEH IpaHHUed cBata rayoux
M paclnpoCTpaHeHHA Hanbollee TOHKOJUCIEPCHBIX HYEpHBIX MIIOB-CAIpO-
nenet. Kpome TOro, oHa sABIsAeTcs TOH MpefelbHOH TINMyOHHOH, HHxMce
KOTOpO#l BIIMAHME BETPOBOrO BOJIHEHHA [IPaKTHYECKH He PpacrlpocTpa-
HAeTcA. YyacTok rinyGxe 15-mMeTpoBod M306aTel OTHeceH K IpodyH-
OaJIH.

Bce 3TM y4acTKHM, THIIMYHBIE UIA INyGOKOBOOHBIX O3€p, XOPOIIO
BbIpaXKeHbl M pa3nyaloTcs Mexay Ccoboil KaK TIMApOAMHaMHYEeCKMMHM
OCODEHHOCTAMM, TAK M COCTaBOM TIHAPOGHOHTOB M HMHTEHCHBHOCTbIO GHO-
JIOTHYECKHX IPOLECCOB.

Taonumal
MopdomerpHieckue XapaKTepHCTHIKH 03epa
Soma ILnoutansy O6Gbpem BOABI Cpenusin
Km? % MH. M % ray6uma, M

JInropansHan 10.92 21.2 10.74 2.0 0.98
CyGnuToparnbHas 19.58 38.0 18290 1 31.4 9.34
lpodyunannHas 20.97 40.7 388.60 66.7 18353
O3epo B uenom 51.47 100 582.24 100 /I1.2‘

/



KITMMATHYECKHE OCOBEHHOCTH BOOOCBOPA

BacceiiH 03epa pacloiOXeH B 30He JOCTaTOYHOrO YBJIaKHeHHs, B NOJ-
30He CMeIUaHHbIX necoB. KimMaT pernoHa ymepeHHO-KOHTHHEHTAJIbHBIA
C XOJIOQHOA 3MMOH M yMepeHHO TeIUIhIM JieToM. OmnpeaenaeTcsa OH B OCHOB-
HOM BO3[ENCTBHEM BO3YUIHBIX Macc ATIAHTHKH, ApKTHYecKOro GaccedHa,
a taKxe Macc, GOpMHUPYIOHIMXCA HENMOCPECTBEHHO Hajl eBpoNefAckoill TeppH-
topuent (Pecypchl..., 1973). CyiiecTBeHHOe BIMAHME Ha MOTOAY M KJIMMAT
paiioHa OKa3bIBacT 3aNafIHbIi NEePEHOC BO3AYUIHBIX MAacc, COMPOBOXKIAIOLIMIA-
ci OOBIYHO AaKTMBHOM LMKJIOHMYECKOH [MeATENIbHOCTbIO, 3HAYMTEIbHbBIMH
.0CaJIKaMH, YacTbIMM JIOJIOKHTEIIBHBIMH aHOMAaJIMAMH TEMIIEPAaTyphbl BO3IyXa
3MMOil Y1 OTPHUATENbHBIMH JIETOM.

CpenierogoBoid MHOTOJIETHHH pafMalMOHHbIA GaJlaHC MECTHOCTH paBeH
1298 MIIx/m>. MakcuMaiIbHbie 3HAUCHHA €To B TOOBOM XOf¢ HaGIIONATCH
B uioHe. B cpegnem ¢ mapra mo oKTAGPh pagMalMOHHLIA GanaHc NMOJOXH-
TeJleH, a ¢ HoAGPA Mo ¢eBpanb — OTpPHLIATENEH.

Pailon o3epa mnoaBepieH MHTEHCMBHOMY BETpOBOMY Bospeiictsmio. [lo
naHHeIM MeteoctaHuuu r. Ilepecnabnp-3anecckoro cpeaHerogoBas MHOTO-
JeTHAA CKOpocTh BeTpa paBHa 3.8 m/c. B TeueHme ropa HauGonee 4aCTHIMM
ABJIAIOTCA BETPHI I0Tr0-3allafHOTO M CeBepo-3allafHoro Hampasnexwi. Hltwie-
BbI¢ YCIOBMA Ha O3epe HaGNionanTcA KpaiHe peako. C HayasioM BO3fieHcTBYA
BeTpa BOJIHEHME Ppa3BHBaercs oueHp ObicTpo. Hepepku cnyuam, xorma ot
HOJIHOTO WITWIA [0 IUNTOpMa C BhIcOTOR BOMH 60—100 cM He mpoxopmut
¥ 30 MuH. B cHIBHBIA IITOPM BBICOTa BOJIH MOXeT Aocturarh 150 cMm n Goee.

Cpennerogopas Temieparypa Bo3gyxa B r. IlepecimaBnbp-3amecckom —
3.1 °C. HauBomnee xonogHbiii Mecsll B TOOY — SIHBAapb, CaMbld TEIUIBIA —
H10T1b. YCTOMYMBLIA IIEpexof TeMIEpaTypbl BO3[yXa Yeped HyJeBYI0 OTMETKY
HNpUXOJUTCA Ha NepBbie uMcrna anpensa. OceHHee MNOHM)EHNE TeMIEpaTypbl
BO3JyXa IPOMCXOIHT MeIeHHEe, YeM ee BeCeHHee ITOBBILIEHUE. YCTOHYHB bIH
Nepexon TeMIlepaTypsl BO3yXa OT IOJI0XKHTEIIbHBIX 3HaYEHHA K OTpHIATENDb-
HBIM MPHUXOOMICA B CPeIHEM Ha TpeThio fleKaay okTabpA. CpegHeMHOromuer-
HHe 3HaveHus TemmnepaTypni (°C) BO3Oyxa IO MecsllaM pacHpejesisroTcs
clemyomuM 06pasom:

I 1 III v v VI VIl Vil IX X XI XII

-11.0-106 -5.3 3.2 109 152 174 156 102 35 -29 -85

HopMa TOJIOBBIX OCAIKOB MO JaHHBIM METEOCTAHIMH T. IlepeciaBib-
3anecckoro cocrapnsAer 590 mm. M3 Hux 60—70% npHxoguTcs Ha TEIUIBIA
IepHof, roja ¢ MaKCHMYMOM B Miojle—aBrycre. MHHUMYM ocapkoB HaGmo-
pmaetca B deBpane—anpene. JXuakue ocagkH coctaBlAlwT 65—75% or Mx
0011ero KoJMyecTsa.

Bpemsa ycTaHOBIIEHHA YCTOWYMBOIO CHEXHOIO IOKpOBa — TpeTbA
Jexaga HoAGps. MakcuManbHble CHErosanacel OTMEYAaloTCl B IlepBOR
dekage mapra. K KOHIy mnepBOH fAekanpl ampeli CHEXHBIA NMOKPOB CTa-
HOBHICA HEYCTOMUMBBIM, a BeCEHHee CHETOTafAHME IPOXOOUT OBGBIYHO
3a 58 cyrT.
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JIAHAWMA®T H HAPOrEOJIOTHMECKHE YCJIOBHA

O3epo pacnoyoxeHO Ha BOCTOYHOM OkpauHe Hepnbckoi HM3MHBI, Mpen-
craBAwliei co6oio GnOBHOMNIALMATILHYI0 PABHHHY MOCKOBCKOIO OJlefieHe-
Hus. Bosnsliry 1o yacTs BomocGopHoro GacceliHa 03epa 3aHUMAeT CEBEPHBIH CKJIOH
MoOpeHHO# paBHuHBI — IOmMACKO-JIMMTPOBCKOH IpAfbI, KpaiHNe CeBepHbIie
OTPOrM KOTOPOil MECTaMHM MOACTYNAlT K 03¢py Ha paccrosuue Ao 200 M.

Oxaiimisroman 03ep0 (rOBHOINIANMATIbHAA HM3MEHHAA paBHHHA BBHIY
IJIocKoro penbeda U GIN3KOTO K MOBEPXHOCTH 3&1ETaHMA PYHTOBBLIX BO[
3HAUMTENBHO 3aGonoyena. HauGomee kpymHbple HM3M@IbIE 60710Ta pa3BHTBI
Ha 3alagHoM TNoGepexkbe oO3epa. BoNblliaf ¥acTh WX B HACTOSLIEE BpeMs
ocyuiena. Cpeu 1048, KpoMe GOJIOTHBIX ,paclpOCTpaHeHbl AEPHOBO-CpeHE-
M cnaGoNoA3oNuCTbie, TNecyaHsie M cymecyanbie. Ha 3amamHoM m ceBepo-
3amagHOM TNoGepexbAX 03¢pa MpeoOIamaeT COCHOBBIE GOpBbI, BCTPEYAIOTCA
TaKke Gepe3oBbie Jieca, OCHHHMKH, YYaCTKM CMELIaHHOrO jeca. Bo mMHOrmx
Mectax noQepexxpsi pasBHTa KyCTapHUKOBAaA pacTuresbHocTb. OcCHOBHast
YacTh JOJIMHBI O3epa 3aHATA TyraMu H nactéumamu. HanGonee Ba3BhIILEHHbIE
ee YUacTKH, npuwieraronue K r. I[lepecnanib-3anecckoMy, pacliaxaHsl.

MopeHHass paBHMHa MMEET XOIMMCTbIA pelibed, IHAYMTENBHO Nepepabo-
TAHHBIA MpoLlecCaMM 3pO3MH. MecTaMK OHa pa3fielieHa Ha OTIEJIbHbIE MaCCHBBI
rayGoxkuMH OomuHamu pex U pyuseB (Tpy6ex, Bechkosxa, Kypurens u np.)
1 oBparamu. [IpeoGnapmaroie THIIBI TOYB 37eCh — JICPHOBO-CpeHENO30-
JINCTBIE, TAXENO- M CpedHeCyIJIMHUCTble. BenencTtBme 3HauMIeNBHOTO pac-
YWIeHEHUA TeppUTOPHUH M GONBILOA KpPYTH3HB! CKIOHOB HaGnmiofalorca ABIe-
HUMA CMBbIBa [IOYB, YIO B YCIOBHMAX HHTEHCHBHOIO CEJIbCKOXO3ANCTBEHHOTO
M I[pPOMBILUIEHHOIO OCBOEHMA TEPPHTOPHH CHOCOGCTBYET 3arpA3HEHHIO
NOBEPXHOCTHBIX BOA. Jleca pacnpocTpaHeHbl B BUAE OTHAENbHBIX, HEGOMbBIIMX
no miomapgyd maccuBoB. IIpeoGnaparoTr €10BO-MENKOIMCTBEHHbIE MOPOABI
¢ OGONBIION TNPHUMECHI0 UIMPOKONMUCTBEHHBIX. JIeCHCTOCTE He TpeBBILLaET
20%. B cpegnem Teuennu p. Tpy6esx 6010Ta 3aHHMAKT HeGOMBLIYIO IIOWIAAb.
B HacTtOosiee BpeMs 3Ta TeppUTOpHA MenuopupoBaHa. B Bepxoswax p. Tpy-
Gexx  pacnonoxeH orpomHeii MaccuB Beperneenckoro Gonmora, KoTtopoe
B NOCTefdsHe rofapl aKTMBHO ocyuraerca. IIpu atom cOpoc IpeHaKHbIX BOJ,
NpOM3BOJMICA 3a Ipefienibl BojgocOopa o3epa B p. Kupxkau, 4To mpuBeno
K YMEHbLIEHHI0 BOJHOIO nuTanus p. Tpy6ex.

B reonoru4eckOM CTpOSHMH BepXHell YacTH OCafOYHOro Yexsia BOMO-
cOopa o03epa y4yacCTBYIOT OTJIOXESHHA YEeTBEPTHYHOH, MEJIOBOH, IOPCKO,
MepMCKOH ¥ KaMeHHOYTOJIbHOH cHcTeM. [laneoaoiickue oTnoxenus o6pasyiot
MOJIHATHE, PAacIOIOKEHHOe I0]1 aKBaTopHeil o3epa. Anpo 3TON aHTUKIUHAIU
CNOXKEHO M3BECTHAKAMM H HOJIOMHTAMH BEpXHETO KapGoHa U HMOKHEH IepMH,
KpbUTbAl QHTHKJIMHANM IIPE/ICTABJICHBI TTIMHAMHM BEpXHeH IlepMH, HHKHETO
TPHACa M BEPXHEH I0pbI.

OcoBeHHOCTH TeONIOTHUECKOTO CTpOoeHMA GaccefiHa XOPOLIO INPOCIIEKH-
BalOTCA Ha MNpUMepe ABYX THAporeonoruyeckux npodunern (puc. 3, 4).
B nmpedenax akBaTOpMM oO3epa H B HeNOCPeACTBEHHOR OnM30CTM OT
Hero OTMeYeH INyGOKHA 3PO3UOHHBIA Bpe3, 3aMOJIHEHHBIA YeTBEPTHYHBI-
MM  OCagKamH, WMEIOLIMMH HEeNOCPeICTBEHHbI KOHTAKT C 3aKdpCTo-
BaHHBIMM KapOOHATHBIMH IIOPOJAMM BEpXHEr0 KapGOHa M HiDkHed opbI
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Puc. 3. 'uagporeonormieckHit paspe3a A. Minaporo—na. Bepenngeeso.

1 — mopeHHEBIe CYTIIMHKH; 2 — MecOK; 3 — TNIHHBI; 4 — MIBECTHAKH; 5 — Mhe3OMETPH-
YECKHUA YpOBEHb.

(KA3BMUHCKO-acCeNbcKHi ropH3oHT). [lo HampaBnenuio x nepudepuu
BomocGopa o3epa Noj HOKPOBOM UYETBEPTHMYHBIX OTJIOXKEHHHA MOCIeHoBa-
TENIbHO OGHa)Kal0TCA NMOPOMBI TATAPCKOIO Apyca BepxHell MEpMU H BETIYX-
CKOHM cepuM HMDKHEro Tpuaca (llepeciiaMBaHWe INIMH, [IECYAHMKOB, Mepreyel
M aJleBpOIIMTOB), HECKOIbKHMX APYCOB BepxHed 10pbl (YepefoBaHHe IVIHH,
a7IeBPOJINTOB ¢ TNOAYMHEHHBIMH INPOCTIOWKAMH NECKOB M M3BECTHAKOB),
HM)KHETO Y BEPXHero Melna (MeCkH, MeCYaHUKH, TITHHBI H aJIeBPHTHI) .
UeTBepTHUHBIE OTIOXEHNA, OGIIAS MOLIHOCTh KOTOPbIX M3MEHAETCH
or 140—-160 m B npepenax apeBHed nonmuHbl p. Tpy6ex mo 60—100 m
Ha OCTallbHOM YacTH BOJOCGOpa, CIOXKEHBI CIIOMCTO 3aJleTaloLUMMH, HE BCeraa
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Puc. 4. Tugporeonormeckuit npodum 1. Bexca—a, MiBaHoBckoe.

1 — noxpoBHble CYTNHUHKH; 2 — MOpEHHBIe CYTTIMHKH; 3 — mecok; 4 — TJIMHBI; 5 —
H3BECTHAKM.

BbIIEPXKaHHBIMH KaK MO MOLIHOCTH, TaK M IO [IPOCTHPAHHIO TOJILAMH T[JIHH
M CYTTIMHKOB OKCKOM, [IHENPOBCKOW M MOCKOBCKOM MODEH, pa3feleHHbIX
MEXUIEJHUKOBBIMY  (JIIOBHOITIALMAIIBHEIMM M 03¢ pHO-ALIIBHAILHBIMU
ocaikaMH — MeCKaMH, pexe CyNecAMHU M CYTIIMHKaMH.

IToBepxHocTe Gomnbllied uyacTW BomocGopa, oTHocAwedca k Kmucko-
JIMHUTpPOBCKOR TIpsfe, CI0XEHa CYTIMHKAMHM M [IIMHAMH MOCKOBCKOH MO-
peHbl. Ha 3HauuTenbHOM TEppUTOPHMHM MeXUIEJHAKOBblE MOCKOBCKO-IJHeIl-
POBCKME OTJIOXEHMA B IlepHOJ, MOCKOBCKOIO oONeleHeHMs ObUiM pas-
MBITBI, BHAMMO, MO3TOMY MOCKOBCKAad MOpEHa JIEXMUT HeNOoCpeICTBEHHO



Ha [OHenmpoBckOH. O6umaa MOIMHOCTL O6EMX MOpEeH [OCTHraeT 31eCh
80—-120 m.

B pmonuHe o3epa, mpuypoueHHoN K Hepnbckoit HM3MHe, Ha MOBEPXHOCTH
3eMJIH pACHpPOCTPaHEHbl COBpeMeHHble GONOTHBIE OTIOXKeHUA (Topd, un).
ITog HUMM OGHaXAKTCA AJUTIOBHAIBHBIE M O3€pHbIE OCaJIKM BepXHe-TCpefHe-
YeTBEPTUYHOrO BO3pacTa (TeCKH, CyMecH, CYruHKH) . X MOIIHOCTS B AOTH-
Hax pek Bekca m TpyGex He npeBbiiuact 5—10 M, a B JonMHe 03€pa yBelUYH-
BaeTcA [0 25 M. B noiimax pek, gHMILAX OBparoB K GaJlOK Ha MOBEPXHOCTh
3eMIIM BBIXOJAT COBPEMEHHblE AJUTIOBUAIBHBIE OTIIOXEHUA (CYTIECH, CYTJIHMH-
KH, pexe IeCKH), KOTOpble HauOoOJlee pPasBUTBI B TNOHIDKEHHBIX YacTAX
penbeda, rae MX MOLIHOCTb yBenuuuBaercs 10 20—30 m.

BOOHOE NMHUTAHHUE

Pexxum BOOHOrO NHMTAHMA O3epa OMNpedeNsAeTcAd KaK KIIMMaTHue-
CkUMHU (PaKTOpaMH, TaK U 0COGEHHOCTAMM IEOJIOMYECKOro CTPOEHHA BOAO-
cbopa. IInowange BogocGOopHOro GaccelHa, BKNMYasA BOAOEM, COCTaBIACT
408 xm2. OcHoBHo# nputok o3epa — p. TpyBex — GepeT Hayano B Bepen-
neeBcKOM 00710Te Ha Bogopaspene GaccedHOB pek Oxu u Bepxueit Bomru.
HOnuHa pexu 32 KM, UIMPHHA M TIyGMHA B YCTbe COOTBETCTBEHHO 36 M
u 2—3 Mm.'Pexa MmeeT HECKONbKO [ECATKOB MENIKHX INPUTOKOB, GOJIBILUHH-
CTBO U3, KOTOPBIX MpeACTaBIAIT CODOH Oe3bIMAHHbIE Dy4Ybd. B HibkHeM
teueHud p. TpyGex nexur r. [lepecnaBnp-3anecckuil, KOTOPBIA OKAa3bIBAET
CWIBHOE BIIMSIHHE Ha KauecTBO ee BOfpl. JIpyrue MpHUTOKH O3epa Ipeld-
cTaBJsAT coGOR Menkue peukH UM pyusd. [logpobHoe omucanne MX UMeeTcA
B pa6ote M. IlepByxuna (1927).

Britexaer u3 o3epa ogHa pexka — Bexca, Bmapawuas B 03. CoMHMHO.
Inuna pexn — 8 KM, IIMpHHA ¥ UCTOKAa — 21 M, HauGolNbllas ryovHa —
okono 1.5 m.

YpoBenunsle pexxumsl pek TpyGex M Bekchl CyLeCTBEHHO OTNUYAKTCA
apyr ot ppyra. TpyGex HMeeT XOpOLIO BbIPpa)KEHHbIH NHMK BECEHHEro
NOJIOBOARA W [Ba IMepHoja HU3KOTO CTOSHHA YPOBHS — JICTHION M 3MMHIONW
MexxeHH. B neTHe-oCeHHMH MNepHoA HOPMAIBHBIH XOM, MOXET HapylUaThCsA
KpPaTKOBpPEMEHHBIMH [0#OEeBbIMH TNaBoaxkamu. HHTEHCHMBHOCTL NaBOAKOB
HHOTIA HE YCTyMaeT BeceHHeMY MONOBOObI0. B MekeHHEIe MepUOdBI CKOPOCTh
TeYeHUs BOObI B yCThe He NpeBbilraeT 2—3 cm/c. IIpuM HaroHHsix cesepo-
3anagHpix BeTpax Boawl p. TpyGexx Ha CBOeM YCTbEBOM Y4acTKe MOTYT Teub
B OOpAaTHY10 CTOPOHY.

Bo BHyTpurogoBoM xofe YypoBHeH p. Bekce! peskux xonebanuit
He HabmopaercA. Ilo cpaBHenur ¢ p. TpyGex mepuon ee BeCeHHero IoJo-
BOIbs CMELIEH K JIeTY IIpUMepHO Ha 1 mec. B atom npoasnaerca 6ydepHbii
3¢ deKT 03epa.

BogHoe nuTaHme O3epa TECHO CBA3aHO ¢ NOA3eMHbIMM BogamH. 06
UMeRILeHCcA pasrpy3ake MOA3eMHBIX BOM B paliOHe 03epa CBUACTENBCTBYIOT
POOHHUKH U CaMOHU3IHBAIONIMECA CKBAXMHBI Ha €ro MOGepeskbe, MHOTAA OYEHDb
Bomoo6wibHble. Tak, Kiioy ,,I'pemau’ umeer aebutr oxoso 1 Tblc.M3/cyT,
NpAKTHYECKH HEU3MEHHBIH B TeuyeHMe Bcero ropa. EcTh Takike NpU3HAKH,
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CBMIETENbCTBYIOLIME O HAIMYMHM Pa3srpy3KH MOJA3EMHBIX BOJ, HEMOCPENCTBEH-
HO B 03€pO M ero IpHTOKH. @

QopMHpOBaHHE MNOA3EMHBIX BOJ, TMUTAIOMIMX O3€pO, NPOMCXOAMT Ha
miowamyu okomno 448 km?. B cTpoeHMM 30HBI AKTHBHOTO BOJ006GMEHa y4acT-
BYIOT BOJOHOCHBIE TOPHM3OHTBI M KOMIUIEKCHI YETBEPTHYHOH, MeIOBO#A M
YACTHYHO TPHACOBOM, NEPMCKOM. U KAMEHHOYTOJIbHOM cucTeM. 30Ha TIPECHBIX
Bon (c muHepaiM3auuedn go 100 mr/m) B pailoHe o3epa MMeeT MOLIHOCTH
200—250 ™M, ee HW)XHAA IpaHHlA MPOXOOMT MO OTIOXKEHHAM IXKENbCKOro
Apyca BepxHero kapGoHa. Bmecte ¢ TemM B [ONMHe O3¢pa, B paiioHe
c. Yconbe, HabnopaeTcs pasrpy3Ka BBICOKOMHHEpPATIM30BaHHBIX Bop, Gonee
INIyGOKHX TOpPH30HTOB, KOTOpble OTHOCATCA K HIDKHEK2aMEHHOYTIOJIBHBIM
oTnoxeHuAM, He MCKIIIoueHO Takxke, YTO HEKOTOpas pa3rpyskKa 3THX BOJ
IpOMCXO[MT B Ipedenax akBaTopud o3epa. OJHAKO CYIIECTBEHHOH ponu
B (OpPMHpPOBaHMH BOJHOTO M COJIEBOro GaTaHCOB 03¢pa BOMAbI HHIKHEKAMCH-
HOYTOJIbBHOTO U Gonee I71yGOKMX TOPH3OHTOB, MO-BUOUMOMY, HE HIparoT.

I'pyHTOBRIE BOABI Ha GOJIBILIEH YaCTH BOAOCOOpa 3a/IeTaloT B OTIIOXEHHUAX
MOCKOBCKOH MOpEHbI, a B [IOJIMHAX 03¢pa M €ro NMpUTOKOB — B O3€pHO-
AUTHOBUATBHBIX M AUTIOBHATBHBIX OTI0XeHUAX. [T1yGHHBI 3aneraHus rpyHro-
BhIX BOJ B Ipedenax MOpPEHHOHM paBHHHBEI He IPeBBILIAIT HECKONBKUX
METpOB OT IIOBEPXHOCTH 3eMJIM, YTO CBA33AHO C HU3KHMH (PHIBTPalOHHBIMU
CBOMCTBAMHU MNOACTMIAIOIIMX OTJIOKEHHH. B OonuMHax o3epa U BNAAalOILUMX
B Hero peKk H py4ybeB IPYHTOBBIE BOJBI 3aJierarT Ha IyOuHe MeHee 1 M,
a BO MHOTMX MecCTax BBIXOHAT Ha IMOBEPXHOCTb 3eMIIHM, 0Opasysa Gonora
U 3a0oroueHHble YyuyacTkM. Cpedu TpyHTOBBIX BOJ, HauOOnbLIed BOJO-
OOMIIBHOCTBI0 OT/IMYAETCA O3EPHO-AJUTIOBHANIBHBIA BOOOHOCHBIM TOPU3OHT,
KOTOpbIA MMeeT HENOCPe[CIBEHHYH CBA3b C O03epOM, ciaras ero KOTJIO-
BHHY. BOOONpOBOIMMOCTh 3TOTO TOpPM3OHTa cocTaBiaseT 100—150 m2/cyr.
[TutaeTca oH aTMOchepHBIMH OCAAKAMH U pPa3rpyKawolMMHCA B HeI'O BOJAMH
HIDKENTeXKAIMX BOMOHOCHBIX TOPU3OHTOB. Paarpyska rpyHTOBhIX BoOf
IIPOMCXOJUT B O3€PO U €0 NPUTOKH.

IlepBbIM OT TOBEPXHOCTM HANOpPHBIM K HauGonee BOJOOGHIBHBIM
TOpPU30HTOM SABJIAETCA BOJOHOCHBIH T'OPU3OHT CpeJHEYeTBEPTHUHBIX O3EpHO-
M BOJHOIEOHHKOBBIX OTJIOXKEHUH, NMPHYpOYEHHBIH K KOMIUIEKCY OCaKOB
OIIMHIIOBCKOIO MeXJIeTHUKOBbA. MOLIHOCTb €ro B pailOHe O3epa AOCTHraeT
50—70 M, Ha ocTanmeHOM YacTH BogocGopa oHa HaMeHsercA oT 10 mo 40 m.
Koadduumuent ¢uibTpalu MOCKOBCKO-OHENPOBCKUX IECKOB, [0 AaHHBIM
ONBITHBIX OTKadek B paioHe r. [lepecraBie-3aecckoro, cocTaBull B CpeHEM
20 m/cyt. [luTaHMe 3TOro ropM3OHTa OCYLIECTBIIAETCA IPYHTOBBIMU BOAMH,
IPOHMKAIIIMMK Yepe3 TOJIY MOCKOBCKOH MOpeEHBI, a B paHOHe o3epa —
M BOJAMHU HMXKEJIeXAIUNX BOOOHOCHBIX IOPH30HTOB. Pasrpyskaercs [aHHbIA
TOPHM30HT HEMOCPeACTBEHHO B 03ep0 B BHJe TPYHTOBBIX Boja. B mecrax
pasrpysKM MOCKOBCKO-JHENPOBCKOIO BOJOHOCHOIO TOPHU30HTa OTMEYEHBI
o6wibHble pomHUMKH (KoY ,,I'pemMau” u Op.) M TemmepaTypHble aHOMATHH
B pekax M pyubsax. Ha Tex e yyacTkax axBaTOpuH, I;ie¢ MMEIOT MeCTO Fly6o-
KHe KaHbOHOOOpa3Hble MOHIXEHUA KOPEHHOTO JI0Xa 03epa, OTIIOKEHHA MOC-
KOBCKOH MOpeHBI OTCYTCTBYIOT U MOCKOBCKO-AHEIPOBCKUI BOJOHOCHBIN TO-
PHM30HT HMeeT HEelMOCPENCTBEHHYI0 CBA3b C 03¢ POM Yepes TOJIY 03¢ PHBIX WIOB
M campoliefiel, 4T0 cnoco6CcTByeT MHTeHCHBHOM pasrpysKe ero BOA B 03€po.
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Ilog oOCTaTOYHO MOLUHOM M BBIAEPXKAHHOH IO NPOCTHPAHHI0 TONLIEH
OTIIOXEHUH [IHENPOBCKOrO OJe[leHEHNA 3aJleraeT KPCKO-MEOBON BOJOHOC-
Hbld KOoMIUlekc, OH COCTOHT U3 HECKOJILKMX HAMOPHBIX BOOOHOCHBIX T'OpH-
30HTOB, IPUYPOUCHHBIX K OTJIOXKEHHAM Pa3JINYHbIX OTAENOB IOPCKOR U MEJIO-
BO#f CHCTEM, pa3feNeHHbIX HeBBIICPXKAHHBIMU MO MPOCTUPAHUI0 U MOLIHOCTH
cnoamu rinud. HauGompuueit mowHocTsio (mo 50—70 M) xapakrepusyercs
TaK Ha3pIBaeMbIi MOANApaMOHOBCKHI BOJOHOCHBIH TOPH3OHT, CIIOXKEHHBIN
necKaMy ¥ INecyaHuKamu ¢ ko3douimentom ¢unsrpaunn oxono 10 m/cyT.
PacripocTpaHeH 3TOT ropH30HT MOBCEMECTHO, 33 HCKIIIOYEHHEM LEHTPaIbHOH
YacTH UCCIIeMyeMOoro paioHa.

Hpcko-mMernoBoil BOOOHOCHBIM KOMIUIEKC HOACTHIIAETCA C1abonpoHH-
LlaeMbIMH OTJIOXKEHMAMM OKCHOPACKOTo H KHMMEPHIXKCKOTO PYCOB BEPXHE#H
1opbl ¢ Ty6UHaMH 3areraHus Mo teppuropuu ot 11 mo 60 m. [Murtanue
HAHHOrO KOMILIEKCA OCYLIECTBIIAeTCA Ha Mepudepun Bogocbopa GUIbTpYO-
LUIMMHUCA B Hero BOJAaMU UYeTBEPTUYHBIX OTOXeHHH. Pasrpyska npomcxomut
B IOTIMHY O3¢epa.

Ewe Hu>ke 3anerarT OTIOXNEHHS BETIYKCKOTO M TaTapCKOro SpycoB
HIDKHEro Tpuaca ¥ BepxHel IepMHU, BOJbI KOTOPBIX COCPENOTOYEHLI B OCHOB-
HOM B OT/IEJIbHBIX JIMH3aX U HeGONBIIMX MpOCIOAKAX NECKOB U HeCYaHUKOB,
3ajJIeraiolMx B TONLIAX ITUH. B pafioHe akBaTOpUM 03epa 3TH OTIIOXKEHUA
pa3sMBITHl U 1O, TOJIIIEH YeTBePTHUYHBIX OTIIOKEHHH OOHAXKAeTCA KIIA3bMMH-
CKO-acCelIbCKHA BOJOHOCHBIN IOPU3IOHT, 3aerawui Ha rny6use 150—300 m.
BOIOHOCHBIMHU OTIIOXKEHHAMH €ro ABIIAITCSA TPEIMHOBATble M 3aKapCTOBaH-
Hble U3BECTHAKK U IOTIOMUTHI C BKJIIOUEHHEM THICOB. [OpPU30HT HOCTaTOUHO
BopoobwieH. Ero BopgonpoBogumocts B paioHe I. Ilepecnabne-3anecckoro
cocrannser 200 m%/cyr. [uTanMe OCYIIECTBIACTCA U3 BBILENEXANIHX BOMIO-
HOCHBIX T'OPU30HTOB, a2 B 30He TeKTOHHYECKHX HApYIUGHHH — M M3 HMXKe-
JIeXaero BOJOHOCHOTO KOMIUIEKCa HIDKHETO M CpeflHero KapGoHa, 0 uem
CBUOETENBCIBYET AaHOMAIBHO BBICOKAs MMHEpaJiM3alMsl 3THX BOL B OT-
AenbHBIX CKBaXMHaX. Pasrpyska KIA3bMHHCKO-acCeIbCKOTO TOpPHU3OH-
Ta OCYLUECTBIIACTCA B [PEBHIO [IOYCTBEPTUYHYH [OJIMHY B paioHe
o3epa.

XapakrTep pacnpeneneHus HanopoB MOA3€MHBIX BOA BO BCeX pac-
CMOTPEHHBIX BOJIOHOCHBIX TOPHU30HTaX CBMAETENBCTBYET O IMOBCEMECTHOM
HaNpaB/IeHHOCTH MOJO3¢MHOr0 CTOKa B CIOPOHY 0O3epa, B ero IpPHTOKHU
u p. Bexcy. Bo Bcex ckBaxxmHax, 3a MCKIIIOYEHHEM PACNOJIOKEHHBIX B palOHe
rOpOfICKOro BOA03a00pa, Hamopbl MOA3EMHBIX BOJ, JIEXKAT BbILIE YPOBHA
03epa, 2 B CKBa)KMHax, pacHOJIOXEHHhIX Ha MoGepexxbe, — BhIlUE NOBEpX-
HOCTH 3eMnH. W nuuIp Ha BocTOyHOM MOGepexbe O3epa B paliOHe pacnosio-
EHUsI TCOPOICKOro BOI03abopa Mbe30METPHYECKHE YPOBHH OCHOBHBIX
3KCIUTYaTUPYEMBIX FOPDU3OHTOB — MOCKOBCKO-JHEIIPOBCKOIO U KIIfA3b-
MUHCKO-aCCeNIbCKOr0 — TMOHMXEHB Ha 3—5 M 10 OTHOLIEHHK K YPOBHIO
MOA3eMHBIX BOJ, COCETHUX YYaCTKOB BOIOCGOPHOH Te ppUTODHH.

PexxuM MOA3eMHBIX BOJ MO CpaBHEHHI0 ¢ TAKOBBIM ITOBEPXHOCTHOrO
CTOKa MMeeT CBOM O0COGEeHHOCTH. JIJf Ce30HHOrO XO[a YpOBHA MOA3EMHBIX
BOJI XapaKTepHbl BeCeHHMH (anpenb—mait) M oceHHMH (HOAGpPb) MaKcHMY-
Mbl. ABCOIOTHBIM MHHHMYM Ha0lTi0JaeTcsA B MapTe, TAK KaK B 3MMHee BpeMsA
3anac NOA3eMHbIX BOJ TOJILKO PacXOnyeTcs.
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Puc. 5. Ce30HHBIN XOJ pasTpy3KH MOO3eMHbIX HamnopHelx (/) u Ge3HanopHeix (2) Bom.

Hauano BeceHHero mogbema ypoOBHeH 3aBHCUT OT peXHMa TeMIeparypbl
BO3[yXa W MPUXOJUTCA MPHMEPHO Ha MEepPUOJ, yCTONYHBOTO MEepPeXoha CpefHe-
CYTOYHOW TeMIMeparypbl uYepe3 HyJNeBYw OTMETKY. BecenHu# Makcumym
YpOBHA vallle BCero HacTymaeT uyepe3 1—2 Mec IMOCiIe Hayaga BECEHHEro
nogbeMa. AMIUIMTYHa BECEHHEro NOJbeMa YPOBHA I'DYHTOBBIX BOJ, MOXKET
ObITh BeCbMa pAa3IMYHOM — OT HECKOJIBKHMX HECATKOB CaHTHMETDOB
go 1—1.5 M. 3ateM HacTynaer JIeTHe-OCEHHUH claf ypOBHs, 00y CIOBIEHHbIA
MpEeKpaLIEHHEM BECEHHEro MHQWILTPAUMOHHOIO NMUTAHMA U HAYyaJlOM HHTEH-
CHBHOTO MCNApeHUsA TIpyHTOBBIX BoA. OH IJIMICA [0 aBrycra—OKTAGpH,
a uHorAa M 10 HoAb6pA. C HayaJToM OCEHHHUX JOX/IEH H 3HAYNTENIbHBIM YMEHb-
ILIEHHEM HCNAapeHUA HAayMHAeTCsl OCEHHUH IIOIbeM ypOBHHA, IPOAOIDKAIILIMHACA
10 eKabpsA, Koraa GopMHpYETCS OCEHHE-3UMHHHA MaKCHMYM.

Ce3onHble KONeOaHUA Mbe30METPHUECKOTO YPOBHA HalOpPHBIX BOJ
BCEX pPacCMOTPEHHbIX TOPH30HIOB JIMIIb B OOIIMX YepIax COITIacyloTcs
C TAaKOBbIMM TrpyHTOBbIX Bof. Ho konebanma ypoBHeil OTHENBHBIX BOOO-
HOCHBIX TOPH3OHTOB, B YaCTHOCTH MOCKOBCKO-JHENPOBCKOIO H I0PCKO-
MEJIOBOTO, B €CTECTBEHHBIX YCJIOBHUAX IPAKTHYECKM CHHXPOHHBI. JTO
CBUIETENBCTBYET O XOpOIUEH CBA3M HAllOPHBIX TOPH3OHTOB Mexay cOGOH
U cnaGoil ¢ TpYHTOBBIMH BOMIaMH, T. €. CJ1a6bIM BIIMAHUEM KIIMMaTHYECKOTO
dakTOopa Ha MX pexwuM. I'ogoBble aMIUIMTYAbI KOJeGaHMH Nbe30MeETpHye-
CKHMX YpOBHEH HaMopHbIX BoA, n3MeHstorea or 20—30 cm 1o 1 m.

[IpencTaBneHne O 3aKOHOMEPHOCTAX CE30HHBIX M3MEHEHUH €eCTECTBEH-
HOH pasrpy3KH MOA3eMHBIX BOJ, B 03ep0 JAaT IpadMKH eIMHHYHBIX PaCXOA0B
TOJ[3¢MHBIX BOJ Pa3IMYHBIX TOPHIOHTOB (PHC. S), M3 KOTOPbIX BHAHO, YTO
MHUHMMYM DAaCXOIIOB IPYHTOBBIX BOJ NIPHXOIUTCA Ha 'MX0TIb—aBTYCT, a Hallop-
HBIX — Ha CeHTAGpPb—OKTAGPL.} Makc¢uMansHble pa\,xonbr I'PYHTOBBIX BOJ,
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HacTYMawr B MapTe—alnpelne, a HalOPHbIX — B Mae—HIoHe. B 1enom nopsem-
HBIA CTOK B 03¢pO OTHOCHTEJIFHO MOCTOAHEH KaK IO Ce30HaM roja, Tak
¥ 32 rof B uenoM. Ce30HHbIe OTKIIOHEHUSA ero OT CPedHEeroIOBOM BeHUMHEI
[UIA TPYHTOBBIX BOJ, HE NpeBhIAT 15 %, misa HanopHbix — 10 %.

AOHHLIE OTITOXEHHUA

[lepBble cBefieHUA O OOHHBIX OTIIOXKEHMAX O3epa NMPHUBOOATCA B pabore
M. MepByxuna (1927). Heckonsxo nosaxee H. K. Hexc6ax u M. JI. I'panmn-
neBckas-JlexcGax (1931) Ha ocHoBaHuM Gonee OETaJIbHbIX HCCIeJOBaHu
COCTaBUIIM KapTy pacrnpeneseHHs rpyHTOB o3epa. COTIacHo eii, BCIO LIEHTpallb-
HYI0 4acTb Bofoema 3aHHMaeT uepHbiil wi. Ilo Bcemy mepumerpy riryGoxo-
BOJHOW 4acTH OTMEYEHBbI WI OJIMBKOBOTO L[BETa U CJIO MEPTBOH paKyLIKH,
a B IUTOpaIN — NeckH. CUCTeMaTHYeCKHE HCCTIETOBAaHUA HOHHBIX OTIIOXKEHUH
03epa OTHOCATCA K HayaJly KOMIUIEKCHbIX pabor MHCTUTYTa OHONIOTHM
BHyTpeHHnx Bog, AH CCCP u cBAsaHsbl ¢ nayyenueM Gentoca B 1979 r. (Baka-
HoB, 1983). [ocnenyrowye rpyHTOBEIE CHEeMKH MO3BONWIH YTOYHHTD pe3yiib-
TaThl MepBbiX SKcheguuui (3akonHoB, 1983). B 1984 r. Geuiu HayaThl
paBoThl MO ONpeAeNeHNo TeMIIOB OCAJKOHAKOIUIEHUA ¢ MIOMOLIBI0 CeIHMEH-
TOMepOB. B Mpo6ax OOHHBIX OTIOXEHUH U B3Beced OlpedellsINCy OObemMHan
Macca, IpaHyJIOMETpHYeCKHIl COCTaB, COLEepIKaHHEe OpraHM4ecKoro BeLIecTBa,
a TaK)X€ KOHLEHTpauuu obuiero M KapOOHAaTHOro yriepoda, obiiero asora
u docdopa.

CsoeoGpa3re MopdONIOrUM OHa 03epa HaJIOXKWIO OTIeYaToK Ha GOpMH-
pOBaHHe NOHHBIX OTI0XeHHH. O6L1lyI0 CTPYKTYpY MX paclpefeleHHsa MOXHO
0XapaKTepu3oBaTh KaK IUMpKym-Gatumerpuueckyto. Ha ocHoBaHumu maHHbIX
1o 135 craHuMAM GBUIO YCTAHOBIIEHO, YTO 10 U306aThl 4 M (pHc. 6) MO Becemy
NepUMETpY O3epa paclollaralTca cpedHue W MeJIKHe MeCKH; B BOCTOYHOH
yacTd Mexpgy H3o0aTamMHM 4—6 M BCTpeyaeTcs MeJIKMH Mecok; pJalee Jo
rny6uH 10—14 M HakaIUIMBaIOTCA WINCTBIA MeCOK M NeCYaHUCTHIA UIT YePHOTO
usera. HaubGomee mecTpaa KapTMHa paclipedelieHWA [JOHHBIX OTJIOXEHMH
HabmiopaeTca B 3cTyapuu p. TpyGex, 4TO OOBACHAETCA OTHOCHTENBHOM
MEITKOBOJIHOCTBI0 3TOM YacTH 03¢pa M BIIMAHMEM CTOKOBBIX TEUEHHH DEKH,
HecylleH 3HayuTelbHOe KOJIMYECTBO PEYHBIX HAHOCOB (OCOGEHHO B MOJIO-
Bogbe) . Best KoTnoByHa riyGike 14 M 3aHATA YepHBIM WIOM.

[To oceBrIM pa3pesaM [IOHHbIE OTIIOXNEHHA UMEIT KakK OGILUHE YepThl,
TaK ¥ CYLIeCTBEHHBIE Pa3IHYMA MO TPaHYJIOMeTpHYecKOMy cocTaBy (1abm. 2).
Pycno p. TpyGex 3aHATO cpedHMM 3aWIEHHBIM NeCKOM (CpedHMH pasmep
yactuy, 0.25—0.50 MM), a pycnoBas N0XGUHa B yCThe IOKPbITA NMECYAHUCTHIM
HIIOM. MenKHi TeCOK XapaKTepeH 3CTyapHio peKHu 10 rityounsr 4 m. I'my6oxe
OTMeEYaeTCs HeBbICOKAA Ipsfa, 32 KOTOPOH Y3KOH nonocol mmuphHont 150—
200 M HakamnuBaeTCA YepHbId Wi. 3aTeM cledyeT HeGONBLIOH YYacTOK,
3aHATBIA NMecyaHUCTHIM WiIOM. [IpoGa, B3sATada U3 nonockl NMpuGos Ha pa3pese
,,BOCTOUHBIH™’, 1O CBOEMY MeXaHMYEeCKOMY COCTaBy OTHOCHUTCA K IecKam
cpenHed kpynmHOcTH. C HapacTaHueM ITyOMHBI 10 4 M Ha 3TOM paspede HACT
YMEHbIIEHHe [OJIM CpEeJHETO IeCcKa M YBEIHYEHHE KOJIMYeCTBA WIMCTBIX
¢dpakuui. Ha rmy6unax or 6 mo 10 M B BocTOYHOM YactH M oT 4 go 10 m
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Puc. 6. Cxema paclpefeNieHHA TPYHTOB.

! — uepHBllf UN1; 2 — YepHbIi MECYAHUCTBIN W} 3 — WITMCTBIN NecoK; 4 — MecoK; 5 — u3o-
6aTa 4eTKOro pa3ferieHs TUN2 OTIIOKEHUHN; 6 — rpaHHLa HeyeTKasd.

B CEBEpHOM M 3aMagHOM 4YacTAX O3epa pacloylaraercs WINCTbIA IECOK,
XapaKTepH3YIOLUIMHCA XOpOlleH COPTHPOBAHHOCTbIO MO (pakuuAM. B unrep-
Barie rny6uH ot 10 1o 14 M Ha Bcex pa3pe3ax BCTpeyaeTcsl MECYaHHUCTBIA WI
YepHOro IBeTa, B KOTOPOM [OJA WIMCTBIX YacTHLl He MpeBbiiuaeT 60—70 %,
a ¢pakuuu necka cocraBnaoTr meHee 30—40%. Brnaguua osepa 3amoiHeHa
YepHbIM WIOM, B KOTOpPOM HIIMCIblE 4YacTHIpl cocTaBiAwr Gonee 90%
0T cyxoit maccel Ipo6bl. Hapyuienne yepegoBaHUA THIIOB HOHHBIX OTIIOXKEHUH
¢ YyBelnuuyeHHMeM [JIYOMHBI HOCHUT, KaK IIpaBMJIIO, OYaroBbIH XapakTtep
U OOycCloBJIeHO MOP(}OIOTUed OHAa M JIOKAJIBHBIMH OCOGEHHOCTAMHU THOPO-
A¥HaMHYeCKHX IPOLECCOB.

YepHbit w1 3aHMMaeT 26.5 KM? 03epHOHl KOTIOBHMHbI, MeCYaHUCTBIH
W1 — 6 KMZ?, MecOK M WIMCTHIH NMecok — 19 km?2. W1 OMBKOBOro upera,
orMeueHHbin B 1930 r. H.K. Hexkcbax u M. JI. I'panauneBckoi-Iexcdax
(1931), He 6buT OBGHapyxeH. Cloit MEpTBBIX paKyLIeK K HAacTOALIeMY Bpe-
MEHH MepeKphIT B CpedHEM S-CAHTUMETPOBBIM CIIOEM Y€ pPHOTO IIa, YTO GbUIO
HCIOJIb30BaHO U1l OpPUEHTHPOBOYHOH OLEHKH CKOpPOCTH OCafKOHAKOIIEHUsA
3a nmocnenuue 50 jer.

AHanu3 KepHOB TpyHTa, B3fTOTO B HECKONBKHX TOUKaX aKBaTOpHH
rnybxe 12-mMeTpoBoH H306aTbl, MO3BOJIWI PaccMOTpeThb CTpaTHdUKaLKI0
OOHHBIX OTIOXeHHH (1a6n. 3). Bo BceX KOMOHKaX BEpXHHH [OPH3OHT
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TaGnuua 2

I'paHynoMeTpHIEeCKHIt COCTaB BEPXHErO COA JOHMBIX OTIIOMNEHHIl 03epa
no OCeBbIM pa3pe3aM, % OT CyXoi MaccChl

Pa3mep dpaxiumil, MM

N° cTaH- T —— Paccroanue (Iny6u-
I oT Gepera, M | Ha, M |y 4 ¢ l 0.5—0.2 ] 0.2-0.1 l <o.1
P. Tpy6Gex—leHTp o3epa
28 Cpennmit necok |Pycmop. TpyGex| 3.0 (62.5 36.0 0.5 1.0
27 [Mecyanucrsitt un |Ycrwe p. TpyGex 1.2 | 0.0 6.0 28.3 65.7
30 Menkuit mecox 600 1.5 | 0.0 63.0 32.5 4.5
31 YepHbIit wi 750 451 0.0 0.8 7.2 | 92.0
32 INecuyanucrsiit un | 900 7.0 | 0.0 1.5 20.0 78.5
34 Hmcrerit mecox | 1350 10.0 | 2.8 42,2 40.7 14.3
35 MMecyanucreiit un | 1500 125 | 04 4.7 57.5 37.4
54 YepHeiit un 1550 16.0 | 0.0 0.4 8.5 91.1
3amagHelit paspes .

1 Menkui necox 200 1.0 | 4.6 53.2 38.4 3.8

2 Cpennuit mecox | 400 2,5 | 83.3 13.7 1.0 2.0

4 Hnmernbiht necox | 450 10.0| 1.0 37.5 46.3 15.2

5 HMecuyanucTuiit un | 500 12.0 | 0.5 5.5 24.8 69.2

7 Tor xe 600 140 0.5 7.5 39.2 | 52.8

9 YepHrI#t wi 1000 16.0 | 0.0 0.3 11.0 88.7
16 Tor xe 2000 240 | 0.0 0.0 0.3 99.7

P. Bexca—1ueHTp 0o3epa
38 Menkui necox Hctok Bexcrr 5.0 17 76.0 20.3 2.0
39 WUnuctei# necox | 525 9.0 1.3 37.0 46.5 15.2
40 Iecuanuctuist w1 | 550 11.0 | 0.0 5.3 34.0 | 60.7
41 Tot xe 600 13.0 ] 0.8 8.5 20.7 70.0
42 YepHrIft un 900 17.0 | 0.0 1.0 2.5 96.5
BocrouHstit paapes

56 ,» IIsKHBIR mecok 0 0.0 | 34.9 62.4 2.5 0.2
57 Menku#t necox 50 1.0 [ 11.2 48.5 38.3 2.0
58 Tot xe 250 20| 2.0 67.5 28.5 2.0
59 »” 500 30| 1.4 67.7 27.1 3.8
60 ” 700 4.0 | 1.2 42.0 50.8 6.0
61 3awieHHbIH ecoxk 900 50( 23 35.0 52.0 10.7
62 Menkuit mecox 1200 6.0 | 5.8 53.6 38.2 |. 2.4
63 WUmuereiit mecox | 1500 7.0 1.3 40.0 45.7 13.0

NpeOcTaBjieH TOHKOH MieHkoH Gyporo Hamnka. Hmwxke ot 0.2 mo 40 cm
3aHuKCHpOBaH YepHBIH W1, a Jalee — cepbli Wi. KakuX-TM60 TeHOEHIMH
B IIOCJIOMHOM H3MEHEHHN CONEPXKaHUA OPraHUYECKOro BellecTBa U 0GbeMHOR
Macchl He OTMeyeHo. ['paHyioMeTpHuecKni cOCTaB KepHOB TaKiKe OfHO0Gpa-
3eH W NpefICTaBjieH B OCHOBHOM ajleBpUTOBOH ¢pakiuei (6omee 90%).
Jlvuis B croe 35—45 ¢M, pa3feNAOLEM YEpHBIA U Cepblil WIbI, MOBBIIIAETCA
o0beMHasm Macca CeOMMEHTa, M IIOHMXAETCA COMEPXKAHHE OPraHHYeCKOTO
BelllecTBa. JTO AaeT OCHOBaHUE YTBEep)KIATh, YTO HA MPOTAXNEHHU MOCIEOHHX
BEKOB COCTaB B3BeceH He MeHANCA.
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Ta6anuuya 3

0O6bemMHan mMacca ¥ coJepiaanye OpraHuyeckKoro BEelecTBa
B cTpaTHrpachHYeCKHX KOMOHKAX

OGbemuas macca, rfem? IMotepa
To MAaccChl NpU
p]::xom’ User wra ecTeCTBEHHO- | Bo3aymmHo- | aGcomoTHO npoxa.rxfx-
BIIA)KHASA cyxas cyxas pauuu, %
0-0.2 Bypuiit Haok 0.80 0.12 0.10 30.0
0.2-5 YepHuIit 1.11 0.17 0.16 20.5
5-10 ” 1.02 0.18 0.17 21.1
10-15 » 0.98 0.18 0.18 20.0
15-20 » 1.04 0.20 0.19 19.6
20-25 " 1.04 0.19 0.19 20.8
25-30 ” 1.11 0.18 0.18 23.3
30-35 ” 1.05 0.17 0.16 24.8
35-40 ” 0.94 0.16 0.15 23.1
40-45 Cepblit 1.04 0.22 0.21 17.9
45-50 ” 1.02 0.20 0.19 18.8
50-55 ” 1.02 0.20 0.20 20.2
55-60 - ” 0.99 0.20 0.19 20.5
60-65 > 1.09 0.22 0.21 21.1
65—-70 * 1.07 0.17 0.16 22,9
70-175 ” 1.02 0.15 0.14 31.0

CopepaHue OMOTEHHBIX 3MIEMEHTOB B J[IOHHBIX OTIIOXKEHHAX O3epa
3aBUCUT OT TUNA OTNIOXKeHW#H (Tabn. 4): B cpemHeM M MENKOM MecKax
Copr 0.2-0.9%, Nogw 0.03—0.11, Pogy 0.01-0.03% ot abeontoTHO Cyxoit
Macchl TMpoGbI. JTH TeCKM NPeACTaBieHb! IPEMMYILECTBEHHO (paKLUAMHA
>0.1 mM. buoreHHble 371eMeHThI B HUX HAXOOATCH, O-BUAMMOMY, B IUIEHKAX
BofOopociiel U 6aKTepHil, MOK phIBAIOIIMX NeCYaHble YaCTHLBI.

B mnmuctom necke npeo6nagaer ¢ppakuus 0.5—0.1 MM, a KpynHOaneBpu-
toBas ¢ppaxmma 0.1-0.05 MM urpaet nogumHeHHY0 pois. KoHueHTpamus Cbpr
B WIHCTOM Tecke cocrapisder 0.8—1.5 %, Noﬁm 0.10-0.19, Poﬁm 0.05-0.09 %.

B necyanncToM wie HOJNA KPYNHOAleBpPHUTOBOM ¢paxuuu Gonee 60 %,
KoHUeHTpaus Copr 4—7 %, Nogy 0.42-0.73 1 Pogyy 0.07-0.11 %.

B uepHOM WMIle -OCHOBHOM fiBNAeTcA aneBpuropas ¢paxmoua (<0.1 MM,
Gonsire 90 %), KoTOpan, B CBOW Oovepedp, Ha 25—40 % NpefcTaBieHa OTMep-
IIMMH OHAaTOMOBBIMH BOIOpOCHAMH (nenurtoBasa ¢pakuua — <0.01 mm).
CopepxanHue KapOOHAaTHOrO yriepoga B IociegHell gocturaer 4%, B TO
Bpems KaK B MCXOMHOH NpoGe OHO paBHO B cpepHeM 1 %. KomeGanns Copr

B YepHOM MIle HaxogarcA B npedenax 9.0-14.2%, Nygy -1.05--1.26
1 Pogyy 0.10-0.25 %.

Orxoutenne C : N B JIOHHBIX OTJIOKEHMAX 03epa HEBBICOKOE, UTO YKa3bl-
BaeT Ha HMX BHYTpMBOJOeMHOe NpoUcxoxneHue. CopepxaHue GUOreHHBIX
3JIEMEHIOB B pa3iMYHBIX THUIAX [IOHHBIX OTIOXEHUN HAXOIMICA B Tex Xe
npefenax, 4I0 ¥ B BogoxpaHwiniiax Bepxneit Bonru. MckioyeHue cocras-
JAET NMIIb a30T, KOHIEHTPalUA KOTOPOro HeCKOIbKO Bhillle. CpaBHUBas
Haiuu pJaHHele ¢ ganHeIMM C. A. OsepoBa (1924), ciemyeT OTMETHTDb, YTO
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TaG6auna 4
OH3NKO-XHMHYECKHE XAPAKTEPHCTHKH JOHHBIX OTJIOMKEHHi 03epa

Tun oTnoxeHu ig::c-) TnyGuma Pasep bpaxumiii (), %
mpo6 | °2PHM | 505 Jo.5-0.1] <0.1]<0.01 {<0.001
CpenHuit necok 3 0-3 60.2 38.7 1.1 0.0 0.0
Menkuft necok 8 1-6 35 93.2 3.3 0.0 0.0
WmucThIN Mecok 4 5-11 1.8 84.3 13.9 4.4 0.0
[TecuaHuCTRIA HIT 7 7-14 0.3 37.7 | 62.0 16.2 0.9
YepHprit wn 9 12-20 0.5 6.9 92.6 217.2 2.4
ToT xe 3 >20 0.0 0.3 99.7 35.6 8.5
Taonuua 4 (npodonxwenue)
O6vemuan | IMoreps macchl Cpenﬂéi;ofg:ol:en%’pauna
TUI OTII0XEeHU Macca, IIPH IPOKAIH- ? C:N
r/em® pauun, % c N P
opr o6 o6
CpenHuit necox 1.60 0.5 0.3 0.04 | 0.02 7.5
Menku# necok 1.50 0.8 0.4 0.05 0.03 8.0
HnucTeiit necox 1.43 4.2 1.3 0.16 0.08 8.1
IMecyaHNCTRIN M 0.67 9.0 4.7 0.58 0.08 8.1
YepHpi#t w1 0.18 19.5 9.7 1.13 0.11 8.6
Tot xe 0.15 21.1 10.5 1.19 0.21 8.8

KOHIIEHTpaLUA a30Ta B JOHHBIX OTIIOXKeHUAX 32 MOCIe[HME 55 NeT yBenuuu-
jlach Goslee 4eM B 2 pa3a, YTO CBHUACTEJILCTBYET OO YBeJIMYCHUH a30THOH
HArpy3KH Ha 03epo.

Hexona w3 cpedHed MHOTONeTHeH CKOpPOCTM OCaJAKOHAKOIUIEHUS Ha
rny6unax 6onee 12 M (1 mM/ron) u oGbeMHOM Macchl Bepxuero 0—5-caHTu-
MeTpoBOro cnos otaoxenuit (0.16 r/cm?), Hamu GBUIO pacCYMTAHO KOJIH-
YyeCTBO B3Beceil, BbINAJAIIINX €XETOJHO Ha AHO KOWIOBMHBI (4.2 ThIC. T,
win 160 r/m?) .

IIpamMble M3MepeHMA oOcafKoHakomieHua B 1984 r. nokasanu, uro
B Mae—HIOHe OHO cOCTaBWiIo 74 r/m?, B MioHe—mione — 71 r/m% Ipunsas
B KaueCTBe cpepdHell BenuwmHy 72.5 r/MZ, ObUTO TONYYeHO, YTO 32 7 Mec
0e31eJHOTO NepuoJa B INIyOOKOBOOHOM 4acTH o3epa ocemaer 13.4 Theic. T
BaBeceil. Ha rny6unax meHee 12 M B3BeCh OCaXKIAETCA TOJNILKO B LITHIIEBYIO
norofy, Mpd OYepefAHOM ILITOPME OHA NEPEHOCUTCA B IyGOKOBOOHYIO 4acTh
Bopoema. IlepepaciipesiesieHe O0CamoOyHOro MarepHajla IpOMCXOOHMT OT ypesa
oo rny6unsl 10 M. Ilpy CWIBHOM BOJIHEHHM OHO MOXET JOCTHUIaTbh 3HAYH-
TenbHbIX BenmuuH. Tak, noclle uwoHbckoro cmepua 1984 r. Ha rmyGuHax
5—10 M xonuuecTBO HaHocoB cocraBuio or 200 r g0 23 kr/m?, a Ha you-
Hax cBbile 12 M — ot 55 1o 90 r/m2.

CpenHee KonuyecTBO B3Beced B 20-MeTpOBOM cTosGe BOABI B TeueHUe
Oe3egHOro Mepuopa paBHO 2.5 Mr/n. MakcumanbHble 3HaueHMA B3BecH
HaGII0AI0TCA B BEpXHEM 2-MeTpOBOM clioe (OO 8 Mr/a) ¥ B NMPHUIOHHOM



Taénupa sl

BanaHc B3BelieHHbIX BeluecTs

IMpuxon Pacxon
TBIC. T % ThIC. T %
[MocryruieHne p3Becelt ¢ BoOa- 17.6 79.3 CenumMeHTanus 14.0 | 63.1
mu p. Tpy6ex 1 6oxoBoH
NPUTOYHOCTH
JoJI0BBIE OCAAKH 0.2 0.9 Co6poc uepes 8.2 36.9
p. Bekcy
MMponyxuus duronIaHKTOHa 4.4 19.8
¥ BBICLIIel BoOHOM pacTh-
TENbHOCTH
Cymma 22.2 100 Cymma 22.2 100

(mo 2.8 mr/n), mexnay astimu cnosmu — ot 1.0 go 1.6 mr/n. Copepxanue
B3Beceil B Bojde B IUTOPMOBYIO NIOrOAY pe3KO YBEIUYUBACTCA H B NMOBEpX-
HOCTHOM CJIOE BOABI Ha JIMTOpalM MOXeT pociurate 560 mr/m m Gonee.
B 3uMHHi# [epHon cpelHee KOJUYECTBO B3BeceH B TOJILLE BOObl NPUGIH3U-
TEIBHO TaKOE€ Xe, KaK JIeTOM B LITHJIEBBIX YCIOBMAX,H cOCTaBaAeT 2.3 Mr/n
¢ MakcumMyMoM 3.4 MI/n B NpUIOHHOM clloe M MHHMMymom 1.0 mr/n
B TIOBEPXHOCTHOM. Mi3MepeHHs, BINONIHEHHbIE B heBpane—Mapre U B MapTe—
anperne 1985 r., nokasanu, 4YTO KONIMYECTBO B3Becei, BHIMABHIMX B OCaMOK,
paBHAIOCH CcOOTBeTCTBEHHO 2.7 M 2.2 r/m®. Takmm o06pasom, 3a Bech
NOMJIeAHBIM TMEpHOJ Ha AHO O3epa Boinafaer NMpumepHo 0.6 ThiC. T B3BeLlUeH-
HOTO BelleCcTBa.

lopoBas cymma oceBLIMX Ha OHO B3Beced coCTaBisAeT 14 Thic. T, WIH
500 r/m?, IlpunaB OGbeMHYH MacCy CBEXEeBbINABILErO WIa paBHOIl
0.10 r/CM3, BBIYMCIIWIN CKOPOCTb OCaAKOHAKOIUIEHHA, KOTOpas MO BceH
aKBaTOPHH COCTaBWIA B cpefHeM 2.5 Mm/rop.

CpelHAA KOHUEHTpaLuA Copr B BEpPXHEM CJI0€ WIHMCTBIX OTJIOKEHHMM

coctaBnser 10.2%, a opraHMYecKOro BEILECIBA, ONpEHelIeHHOIOo METOAOM
npoxanusanua, — 20.5-33.0%. KoHueHTpauus OpraHM4ecKOro BemlIecTBa
B CBEXEBBIMAaBUIMX B3BecAX Heckonbko Brime — 20—40%. Ilo cpenHeit
xouuenTpauuu  Copr (15%) u cpedoHErogoBOMY HaKOIUICHMIO OCagKOB
(14 Tbic. T) MOOCYMTAIIH, YTO 33 TOJ Ha JTHO O3epa OPraHWYecKOoro yriepopa
BBINAfiaeT OKOMO 2 ThIC. T, W 80 r/M2.

[To Bcem MMeWIUMMCA HAHHBIM COCTaBJIEH OPHEHTHPOBOYHBIA OanaHc
B3BellleHHbIX BewlecTB (Tabn. 5). IMockoneky cBeleHMH O MYTHOCTH peK,
BNAJAlIIUX B 03€pO, HET, TO KOJIMYECTBO MOCTYNAMOUIMX B3BeceH OLEHEHO
kocBenHo no kapre I'. W. Illamoma (1959). CpenHsA BenuuMHa MYTHOCTH
PeK [aHHOTO peruoHa paBHa 28.2 r/m>. [locTyIUieHHe B3BELIEHHBIX BEUIECTB
3a rof, ¢ Bogamu p. Tpy6ex U MaJbix pyybeB COCTaB/AeT okono 17.6 Thic. T.
[lonapas B 03epo, OHM IOCTENleHHO BBINAZanT B OCAaflOK M Nepepacipejie-
nfgTCA Mo akBaTopuM. HenocpencTBeHHOe olpefeneHMe HaKaIUIUBAI0-
IMXCA B KOHIIE 3UMbI B cHere B3Beceil nano 1045 mr/m?, uto B nepecuere
Ha BCK IUIomwaner o3epa paBHaerca 53.7 1. CymMMapHOe KONUYECTBO



TBEpHOro BellleCTBA, BBINAJAIOIIEI0 Ha 3epKaJI0  03epa C  aTMO-
cepHBIMM OCafiKaMH, 3a rof, cocranider okono 0.2 Tvic. T. CnenoBartensHo,
06Kl NpUXO[, ATUIOXTOHHBIX B3BEIUEHHBIX BEILECTB, MOCTYMAIOIIMX B KOT-
JI0BUMHY 03epa, paBeH 17.8 Thic. 1/rof. IlepBuuHas npomykuusa ¢UTOIUTaHK-
TOHa, BBIPAXEHHAA B OPraHMYeCKOM BEILECTBE, COCTABIAET, O HJAHHBIM
A. H. JI3106an u WU. JI. [Ie1puHoit, 25.9 ThIC. T B rof, (CM. HacT. KH., c.115).
C BbIYETOM ee JONH, noaBeprarouiefica MuHepanu3auuu (85 %) (Cxonuxues,
1947; Kysuenos, 1952), exxerogHo Ha JHO 03epa MOXeT BbINMafgath 3.9 ThiC. T
B3BELIEHHOrO BellecTBa. Bricllag BojHasg pacTHTENBHOCTh, IO OLEHKE
B. U. Apremenko, aaeT 923 T OpraHHyecKoro BellecIBa (CM. HACT. KH,C. 128).
C yuerom ero muHepatwsaumu (50%) (Kopensaxosa, 1958) B ocapmok
noctymnaer 0.46 1hic. T. C6poc B3Beced yepe3 p. Bexcy, paccuMTaHHBIA Kak
Pa3HOCTh MEXAY IPUXOOHBIMH COCTaBIIAMIMMHE OajlaHCa M KOJIHYECTBOM
B3Becel, OCEBILUX B CEANMEHTOMEpBI B TeYeHHe roa, cocTaBifeT 8.2 ThIC.T.

BanaHc B3BelIEHHBIX BELIECTB CBUAETENILCTBYET O TOM, YTO OCHOBHas
Macca OCaJlOYHOTO MartepHala, GOPMUPYIOIIETO NOHHBIE OTIONKEHHMA 03epa,
MOCTyNaeT co.cToKoM p. TpyGex n mansix pek GacceitHa. Bapech aBTOXTOH-
HOTO IIPOMCXOXHEHUA COCTAaBIIAET JIMLUb NATYI0 YacTb €€ OOLIEro IpHXOAda.

Ina cocraBneHua Oojlee TOYHOrO OayaHca HeOOXOAUMBI JIMTEJIbHBIE
pAObl HaGNMIoJeHUA 3a IIPOLECCOM CeJMMEHTAUMH M COMepXKaHHeM B3Becel
B pekax TpyGex u Bexca B mepuop momoBopaps. IlpencraBneHHbli Hamu
OanaHc clefyeT pacCMaTpHBaTh KaK BECbMa OpHEHTHPOBOYHBIMH.



I'nasa II. ABHOTHWUECKHE YCJIOBUA

YCIOBHA OHKU3HM THAPOOUOHTOB BO MHOTOM OINpEOENATICA BOAHBIM
PeXHMOM 03epa M CTPYKTypoil ero BopgHoro GanaHca. [lepBas momnbiTka
pacuera BogHoOro Gananca osepa HpuHamiexut B. JI. PoxmuctpoBy (1970).
K coxaneHMo, M3-32 HEJOCTaTKa MCXOOHBIX [aHHBIX M HECOBEPLUEHCTBA
METO/IMKH pacyeTOB HEKOTOpble CTaThH GayaHca ObUTH OMpefeNieHbl OpHEHTH-
poBOuyHO. OCOGEHHO HeACHBIM MpecTaBNsICA BKJIa[ MOA3EMHOIO MpPHTOKA
B 03ep0, KOTOpPbIH COCTaBIAN TOYTH MOJOBHHY 0O6miero mnpuxona BOBI.
J10 06CTOATENBLCTBO MOTpeGOBaIO 06paTHTL 0COBOE BHHMaHME Ha pOIIb
TOA3eMHBIX BOJ B )KH3HH 03epa.

PEXXUM NOA3EMHLIX BOJ

Insa oLeHKH BKJaAa TMOA3eMHOIO CTOKA B BOOHOE NMUTaHWE BHYTPEHHHX
BO/IOEMOB HCIIONIB3YIOTCA pa3lIMyHble METOHbl, OCHOBaHHBIE Ha M3YyYeHUH
THAPOTeONIOrMYeCKMX M TreodU3NYeCKMX TONeH, a TaKKe Ha pelleHHH
ypaBHeHHH BOJHOTO, TMAPOXHMMHYECKOro Y M30TONMHOro GamraHcoB. Metop
BOJOHOro GalaHca, KOTOPBIA YacTO MCMONB3YeTCs MLIA OLEHKH HOA3eMHOro
CTOKa B 03¢pO, B IAHHOM CJlyyae HelpHemIeM [axke IjiA OPHEHTHPOBOYHBIX
pacyeToB, TaK KaK BO3HMKAIOILAA NPH 3TOM OLUIKGKa NMOA3eMHOM COCTaBIA0-
e MOXeT ObITh COM3MepHMMa C BETHYMHOM CamMoro MOA3eMHOTO CTOKa.

Bornee agexBaTHBIM METOHNOM OlEHKM CaMOI0 MNOA3EMHOIC CTOKa fB-
nAeTCA THOPOOWUHAMHUYECKHH, TaK KakK OH INO3BONAeT OlLEeHHBaTh KOIuye-
CTBEHHO KaK O0Ulyl0 BENMYMHY NO[3eMHOro NMHUTaHUsA, TaK M BKIaj B Hero
KaXKIOT0 BOIOHOCHOrO ropu3oHTa. Kpome TOro, OH No3BONAET NPOrHO3UPO-
BaTh M3MEHeHNe B3aUMOCBS3U MOBEPXHOCTHHIX M MOA3EMHBIX BOJ, NMOD BIHS-
HHEM Ppa3MYHbIX BOHOXO3ANCTBEHHbIX MEpONpHATHH. B Hamem cnyuae
HMEJIHCh BCe TIPEANOChUTKH 1A TPpUMEHEHNS 3TOr0 MeToa.

Peienne mocraesiIeHHOM 3afayM A CIIOXHOIO B THAPOIEOIOTHYECKOM
OTHOLIEHMH OacceilHa oO3epa MOTpeGOBANIO HCMONB30BAHUA COBpEMeHHON
BBIYMCITMTETIBHOW TeXHHKHM. Bce pacueTsl MNpoOBOMWINCL MO INpOTrpamMme
,» Topas-7”, INpedHa3HAYCHHOH pJ1A oMNpeneneHnsa (WIbTpauu¥ M OalaHca
nog3eMHbIx Bog B ciouctbix cpedax (IDietneB, CemeamaeBa, 1984). Ha
nepBOM »3Tane ObUTH BBIYHCIIEHBI OOBEMBI pa3rpy3KM MOA3eMHBIX BOJ
B MpPUTOKH U KOTJIOBMHY O3epa, a TaK)ke BKJIabl Pa3lMYHBIX BOJOHOCHBIX
TOPH3OHTOB B 06Lliee NOA3eMHOe NMUTaHHE O3€pa.
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Ha mopenu GbhUulM BOCIpOM3BEHEHBI peajibHble TIMApPOTreosIoTHYeCKHE
YCIIOBUA BCeil 30HBI aKTUBHOIO BOAOOOMEHAa, BKIIIOYAIOUIEH BOJOHOCHBIE
TOPU30HTHI K KOMIUIEKChl YeTBEPTUYHOM, MeJIOBOM, IOPCKOH M BepxHei
YacTH KaMeHHOyronpHo# cucreM. IlpM cxemaTulanuMu TrHIOpOTre0QIOrnye-
CKUX YCIOBMH BBIIEJIEHO YeTbIpE OCHOBHBIX BOJIOHOCHBIX TOpPU3OHTA:
g0pm + llaQH_m;ﬂandn —ms; I3v — kqa; Cskl — Pyas. B xayectBe cnaGo-
IPOHMLAEMBIX TOJIL, pa3feNAiUMX BOJOHOCHBIE TODH3OHTBI, NPHUHATHI
cllemylomue: anm, and, Ik — km.

O6nacTy WIbTpaluu, IUIOWAb KOTOpO# cocramnser 448 xm?, Ghula
pa3buTa OPTOrOHAIPHOM ceTKOM Ha G7110KHM paamepom 1 X 1 kM.

BononpoBog¥MOCTh BOJOHOCHBIX TOPM3OHTOB KaXJoro 6r10ka pac-
CYATBIBAJIACH IO CPEOHUM 3HayeHHAM KoddduuueHToR UIbTpaunM BOHO-
HOCHBIX NOpOJ, OMNpeneNeHHBIX MO JAHHBIM ONBITHBIX OTKAaueK BOMAbI OJiA
KaXJIOTO Y3 FOPU30HTOB M HX MOLLHOCTEH.

B pe3yneTaTe mONyuYeHbI CEAdYIOLIME 3HAYEHUA IPOBOAUMOCTH:
g0ym — 5 mfeyt, lQy m — 150 M*/cy1, flgQpdn — ms — 70-900 m?/cy,
I3v —kya — 120 M*/cyt, C3kl — Pyas — 200 m?/cyT. 3HaveHus mapameTpa
K /my criabonpoHHIIaeMbIX OTIIOKEHUIH, pa3fe)IAIOIINX BOIOHOCHbIE TOPU3OHTHI,
TNPUHATHI CIHEOYIOUIMMH: MOCKOBCKOH MOpEHBI gQHm — 107*-107%, ame-
nposckoit Mopensl gQpd — 107*-3. 107 wpciux rmun Ik —km  —
107%1/cyr.

Benuunna GWIsTpalMOHHOTO CONPOTHUBIIEHHA WIOBBIX OT/IOXEHHHA o3epa
oTIpemielieHa MO Pe3yJibTaTaM OINBITHO-QWIBTPAUMOHHBIX paBoT, NPOBeIeHHbIX
Ha akBaTopuu. Mcxonas M3 MONyyeHHOTo CpefHero 3HaueHUA Ko3pduuueHra
GWIBTpaUMK 3TUX OTIIOXKEeHHA Ko, paBHOro 5 1072 m/cyT, M MowmHOCTH
OTJIOXKEHUI CallpoNeNf Mg, U3MEHAILICHCA OT MHEeCATKOB CAaHTUMETpPOB
no 40 ™M, BenuuMHa [apaMmeTpa Ko/mo MOHENM 3afaHa paBHOM 1073—
107 1/cyT.

3HaueHHa (GWILTPAaLMOHHBIX COMPOTHUBIEHUA MOOPYCIOBBIX OTJIOXKEHUH
OCHOBHBIX TIPUTOKOB O3epa IIOJ06paHbl MyTeM pelleHHs OGPATHLIX 3amad
Ha OCHOBE COIIOCTaBJICHMA HATYPHBIX M MOJENbHBIX 3HaueHUH YpOBHeM
TPYHTOBBIX BOJ B paHOHE pDEYHBIX pycel. ITH 3HAYeHUA YTOUHAIMUCH MYyTEM
CPaBHEHUA MOJENBHBIX BEMIMYMH MOJA3EMHOI0 CTOKa ¢ (PaKTHUYECKHMH
pacxoJamMH peK M py4beB B MEXXESHHBIA IepUO.

[Ipn mopenupoBaHuK ¢OPMHPOBAHHA TPYHTOBBIX BOM HCIIOJIb30BAIUCh
[aHHble 10 pacxodaM CKBaXMH W apyrasd uHbpopMauua. Cama xe BelMYMHA
CTOKa IPYHMTOBBIX BOJ, GbUla 1'pUBe/IleHa B COOTBETCTBHe C OGbEMOM BCETO
NOA3eMHOr0 CTOKa, KOTOpbIA [JIA [OaHHOW TeppUTOPHHM paBeH B CpeiHeM
70 mm/rog (Tupporeonorus..., 1966).

HcxopHpIMHM [aHHBIMH TIpH pelleHHM OGpaTHBIX 3afay CIIYXWIH KapThbl
THAPOU3OTUIIC TPYHTOBBIX BOJ M THIPOHU30MbE3 HAMOPHBIX BOJ MOCKOBCKO-
OHENpPOBCKOIO, JOPCKO-MENIOBOTO M KaMEHHOYTOJIbHO-NEPMCKOr0 BOJO-
HOCHBIX TOpU30HTOB. [Ipu coctaBneHNMHM KapT OBUIM MCHOJIB3OBaHBI JaHHBIE
PEKUMHBIX HaOIIOOCHMA Ha CKBaXXMHaX, paclONOXKEHHBIX Ha TeppUTOpPHUH
r. Ilepecnasnp-3anecckoro, 3a 1970—1985 rr., B pailoHe AepeBeHs BecneBo
n EBceeBo 3a 1981—1985 rr., OgaHHble SMU300MYECKUX 3aMepOB YpOB-
Hed BOObl B KOIOOUAX M pa3Be/IOYHO-IKCIUTYaTAUMOHHBIX CKBaXWHaX
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CeNbCKOXO3ANCTBEHHOr0 BoAOCHaOeHUA. B 001ue c/10)KHOCTH 6b11a HCIIOMb-
30BaHa uHdopmalus no 90 ckpaxnuHaM U 16 Konoauam.

PacueTbl 10 OTKaIMOpOBaHHOM MOMAENM JAIH CNEOYIOLLNE PE3YJIbTaThl:
BellHUMHA NOJ3EMHOTO CTOKAa B 03epo cocraBiia 41 200 M3/cyr; TIoJI3eMHOE
nutanve p. TpyBex M OCTAIBHBIX NPUTOKOB O3epa paBHO 53500 m/cyr;
B CTPYKType MOL3eMHOI0 CTOKAa B €CTECTBEHHBIX YCIOBHUAX OCHOBHOE MECTO
HMPUHAIEXUT MOA3EMHBIM BOJAM MOCKOBCKO-IHENPOBCKOIO BOIOHOCHOIO
rOpM30HTa, pasrpy3ka KOTOpPOro B palOHe aKBaTOpPUM COCTaBJIAET
17300 m¥/cyr, umn 42% or o6lIero MOA3EMHOTO CTOKa B 03epo. s
IOPCKO-MENOBOro KoMmillexca oHa coctasiser 4700 m*/cyr (11%), a mnn
KJIA3bMHMHCKO-accenbekoro — 4000 m¥cyt (10%). [utanue o3sepa rpyHTo-
BbIMH  (Ge3HaMOpHBIMM) BOJAMM TNPOMCXOOMT B oGveme 15200 m¥/cyr
(37 %) . Tlpu 3T0M OCHOBHasA YacTb MOMA3EMHBIX BOJ, 3TOr0 rOPU3OHTa B paio-
He 03epa GOpMHpYeTCA 32 CYET pasTpy3KH B HerO MOA3eMHEBIX BOJ HHXelle-
MAIIMX BOJAOHOCHBIX TOPH3OHTOB.

HecMoTpA Ha OTHOCHMTENbHO HeOOMNBIIY0 BEeIMYHHY B IPUXOOHOM YacTH
BogHoro GanaHca osepa (OKOJIO 15%), mog3eMHbie BOIBI, MO-BUAMMOMY,
UrpanT HeMANTYI0 pOJib B €ro xu3Hu. OHM ABNAITCA HanboJlee KauyeCTBEHHBIM
M CTaGWIbHBIM MCTOYHUKOM (OPMHUPOBAHHUSA €ro pecypcoB, XMMHYECKOIO
COCTaBa U TeMIIepaTypHOIO PesKHMMa BOJI M JOHHBIX OTIIOXKEHHH.

BaxHO ©bITIO OUEHHTh W3MEHEHMs, MPOMCXONALIMEe BO B3aUMOCBSA3N
MOBEPXHOCTHBIX M MOMA3EMHBIX BOL TMO[ BIMAHHEM pa3jMYHbIX BOHO-
XO3ANCTBEHHBIX MEpPONPHATHMA, Npexae BCEro oT6opa MOM3EMHBIX BOI Ha
TEXHHYECKOE U MMThEBOE BOMOCHAGMHEHME, BETMYMHA KOTOPOTrO B NOCIIEIHNE
FOZbI YBENMYMBaETCA ORICTPLIMH TeMIIaMH.

B nacrosuiee BpemMs B paloHe BOm03aBOpHBIX coopyxeHud r. Ilepe-
claBinp-3anecckoro copMUpoBanack JeNpecCHOHHasg BOPOHKA, B LEHTpallb-
HOM YacTH KOTOPOii M30Nbe3bl MOI3EMHBIX BOJ, MOCKOBCKO-AHENPOBCKOTIO
BOJIOHOCHOTO TOPH30HTa 3a/lerarwt Ha 5—7 M HUXe, 4yeM Ha NpUMBIKaloLIeH
K 3TOMY pailOHy TeppHUTOpHH. BMecTe ¢ Tem M0 MMEOILMMCA JAHHBIM MOXHO
CKa3aTh, YTO peXXMM YpOBHeH NMOA3eMHBIX BOA B pailoHe rOpOACKOTo BOMO-
3aGopa M HAa OCTWIbHOM TEPpPUTOPHH HCCIEOYyEeMOTO pailoHA CTaBWIH3UpPO-
BaJicA. ITO MO3BOJWIO PEIIaTh 3a/1ayy OLEHKH B3aMMOCBSA3H OBEPXHOCTHBIX
H TIOA3E¢MHBIX BOJ, B YCIIOBUAX paBOThl AeHCTBYIOLINX BOJO3aDOPOB B CTAllMO-
HapHOH ycrtaHoBke. IIpn 3TOM ObIna MCNOAB30BaHA reOGWILTPALMOHHAA
cXeMa, NMOCTpOeHHasd M YTOYHeHHas B IIpollecce MOJEINpPOBAHUA eCTeCTBEH-
HBIX YCJIOBHH, rpaHHYHble YCIOBHA NPHHATBHI TAKUMH Xe, KaK U B Npedpiay-
1ieM BapHaHTe.

PacyeTbl NMOATBEPOWIM, YTO CYIUECTBYIOLIMH OTOOp MOMA3EMHBIX BOM,
IIPMBOINMT K (pOpMHpPOBAHHUIO JEPECCHOHHBIX BOPOHOK B 3KCIUTYaTHPYEMBIX
BOAOHOCHBIX TODH30HTaX, HaMOONBIUIME U3 KOTOPHIX pacrojarawica
B paiiOHax TOpOJICKMX BO/03aGOpoB. ITOHMXEHHA ypOBHeN MOA3eMHBIX BOJT
B JTUX MECTax, NOJyYeHHbIE Ha MOJENH, ONMHMIKU K (aKTUYECKUM IOHH-
XeHUAM, HaOlJaeMbIM B HAacTOfllee BPEMA B PEXHMMHBIX CKBaXXKMHaX.

-PeaynpraThl MOMENHMPOBaHUA MOKAa3aIM TaKXKe, YTO INPH COXPaHEHHH
ofLiel HalpaBIeHHOCTH NMOA3EMHOIO CTOKa, paclpelielieHHe ero Mo pa3iy-
HBIM OYaraMm pasrpy3kKH B pe3ynbpTaTe XO3ANCTBEHHOH [eATENbHOCTH
3aMeTHO M3MeHm1och. Tak, nog3emMHoe muTaHue p. TpybOex U Bcex OCTAIbHBIX



[IPUTOKOB 03€pa COKPATHWIOCh B cymMe Ha 5900 m3/cyT u cocraBnser B Ha-
crosiiee Bpemsi 47 600 m*/cyt. [lofzeMHbI# CTOK HEOCPENCTBEHHO B KOTIIO-
BHHY 03epa yMeHbLUIWICA Ha 42 % u c1an paBHbIM 23 900 M%/cyT. HauGonee
3aMETHOE COKpaIleHMe TOCTYIUIeHHA MOA3eMHBIX BOJ [pPOU3OLUIO Ha
TO YacTH aKBaTOPUM 03€pa, KOTOpasd TMPUMBIKAET K BO0326G0pPHBIM
COOPYXEHHAM IOpO/ia M IPOU3BOICTBEHHOMY 06BbenuHeHuto (/o) ,,CiaBuy”.

®wibTpaunsa U3 03epa B CTOPOHY BOA03a00PHBIX CKBaXXUH UMeeT MeCTo,
HO BeJSIMuMHA ee HeGonbiuag — 200 M/cyT.

B’ nporHocTHUeCKHX LeNAX ObINM NMPOCYMTAHBI CUTYalMH, KOTrJa Ae6uT
BCeX MeACTBYIOUIMX CKBRXXMH YBENWYMTCA, AONycTHM, B 1.5, 2, 3 pasa.
B peaynbTaTe yYCTaHOBIIEHO, YIO YBEJIMYEHHE IPOM3BOAMTENBHOCTH BOMO-
3aGopa B 1.5 pasa npuBeneT K AalbHeA1lIeMY ITOHH)XCHHIO YPOBHA MOA3EMHbIX
BOJ B ILIEHTpe AeNpeccHOHHON BOpoHKM A0 10—15 m. [lopgzemuoe nuTanue
p. Tpy6ex M OCTAIBHBIX NPUTOKOB O3epa cokpatnica go 44800 m¥cyr.
CTOK B KOTJIOBUHY CTaHeT paBHbIM 17 500 m%cyT. ®Owibrpauus u3 osepa
B pailoHe TOpOACKHX BOA03aBOpHBIX COOpyXeHnil mocturHer 2100 mY/c,
T. €. Bo3pacreT Gonee uem B 10 pa3.

Ilpy yBenwyeHUH NpPOM3BOJMTENIBHOCTH BCEX CYLIECTBYIOLIMX BOF03a60-
poB B 2 M 3 pa3a NOA3EMHBIH CTOK B 03€pO COKPAaTUTCA COOTBETCTBEHHO
mo 13400 m¥cyr u 8300 m¥/cyr, a duwibTpauus u3 o3epa BO3pacTeT A0
5100 m%/cyt u 13200 m*/cyr. Tlpu 3TOM INIOWANL AKBATOPHH, Ha KOTOPO#
6GyOer NMpoMCXOAUTh GWIBTpauusA, COCTABHT COOTBETCTBEHHO 9 u 21 KMZ.
Bce 310 GyneTr okaspiBaTh TOJIBKO HeraTMBHOE BIIMAHME Ha 3KOJIOTMYECKYIO
06CcTaHOBKY BOJOEMa.

BOJHBIA BATIAHC M KOJIEBAHUSA YPOBH:A

3HayuTenbHas paboTa MO YTOYHEHUI0 BOJHOI'O Gananca o3epa NpojenaHa
B MOCINedHHE TOfObl. BBINOJIHEHBI CIeLUaNIbHbIE HCCIIEOBaHUA IO OLEHKe
BENTUYMHBI TOA3eMHOIO CTOKa (CM. Bhlllle), M3MEpEHbI pacXodbl BOAbI PeK
Tpy6exx U Bekca u psaga MelKHX [PUTOKOB 0O3epa BO Bce CE30HBI rofa,
YTOYHEHa BeJTHYMHA UCTIapeHNA C BOJHOM MOBEPXHOCTH.

YpaBHeHne BopgHOro GanaHca paccMaTpuBaJloch B CEQYIOLIEM YTIpO-
ILIEHHOM BHJE, YYMTBHIBAIOIIEM TOJIBKO OCHOBHbIE COCTaBNAKILME NpPHXOAa
M pacxopa BOJpI, an +tQmtP— (Qo+Ey) =4V, tn,roe an — npH-
TOK peyHbix Bof; Q. — MPUTOK NMOA3EMHBIX BOM, He APEHHPYEMbIX PEKAMU;
P — ocapky, BbIafaolMe Ha 3epKano ozepa; O, — peuHoii OTTOK H3 d3epa;
E,, — ucnapenue c 3epkana o3depa; AV, — U3MEHeHuMe 3alaca BOJbI B 03epe

3a pacueTHhIN Nepuon,; 7 — HeBA3Ka BoAHoro GamaHca.

IIpn pacuere NpUTOKAa MOBEPXHOCTHBIX BOJ YYMTBIBATUCh INPHTOK
p. Tpy6exx n GoxoBasA NPUTOYHOCTb MAIBIX pevyeK U pyubeB. Bemmumna npu-
TOK2 IOA3eMHBIX BOJ OMpeeisUIach IO METOJAMKE, H3JIOKEHHOH BpILIE.
Bknag ocagkoB B oGLUMiA IPHXOM, BOIBI BBIYMCISUICA MO MHOTONETHUM [IaH-
HbIM METEOPOJIOTrHYecKoil cTaHumy I. Ilepecnannp-3anecckoro.

PacxomHyio uyacte GajlaHca OIpeHenslnT CIOK p. Bekcel M HclapeHHe
¢ 3epKaJia o3epa.
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[Ipu cocTaBeHUN BOJHOro GanaHca HauboIbLIHE CIIOMHOCTH BO3IHUKIIH
MpH OTpedeNleHUH BelHYMH GOKOBOH I[PHTOYHOCTH M McNapeHusa. B cBaAsu
C He#oCTaTKOM HHGOpMaIMK UIA pacyeTOB HUCIapeHHA ¢ BOJHOM MOBEpX-
HOCTM HCHONB3OBAIM NUTepaTypHbie AaHHble (Buxynuua, 1979) c yuerom
MpMMepHON TOJIOBOH HOpMBI Mcnapennsa mia flpocnaBckoil o6n. Haumenee
HaZe)KHOM ClIedyeT CYMTaThb OLIEHKY GOKOBOHM MPHUTOYHOCTH, TAK KaK Kpome
HECKOJIBKMX TNPAMBIX K3MEPEHH pPAacXOfOB BOABI HA OCHOBHBIX pYYbSX,
BLIMONHEHHbIX HamMH B 1983—-1985 rr., Hukakod [Apyrod HHpOpMauuu
1151 BBIYMCIIEHUS 3TON COCTaBIAmLIeNd BogHoro GanaHca He MMeeTcA. OgHaKo
3T0 He AOMKHO obecKypaxuBaTh, OIUMOKA B €ro OmpejelieHHM He MOJXeT
CYLIECTBEHHO IIOBIIMATh Ha TOYHOCTh OIIEHKH BOAHOTO OalaHca B LE/IOM,
MOCKONBKY 0O0GbeM OOKOBOH IIPUTOYHOCTM B 03€p0 Majl IO CPaBHEHHUIO
¢ o6umM MHpuxogoMm Bofpl. Ilo3ToMy MOXHO NpednoJIOXHTb, YTO MOJY-
YEHHBIA HAMM BOJHbIA GaaHc o3epa (Tabn. 6) HocTaToyHO ONIM30K K nei-
cTBuTeNsHOMY. HeBsizka royoBoro Ganamca, paBas 3.2 MIH. M>, COCTaBiIseT
0K010 3 % 0T CyMMapHOTO IIpUX0/a BOMKI, 4TO BIIOJIHE NIpUEMIIEMO.

OcHOBHOE KOJIMYECTBO BO/BI HNOCTYMaeT B 03epo CO CTOKOM p. TpyGex
U 0CaIKaMH Ha 3¢pKaJio.

B ce30HHOM X0[e MOYTH MOTOBUHA TOJOBOTO OCTYIUIEHHUSA BOABI B 03epO
NPUXOONTCA Ha TNepUON BeceHHero moinoBofss (tabn. 7). Ilpu stom 72%
BeCeHHUX BOJ MOCTyMNaeT ¢ Bogamiu p. Tpy6ex.

PacxonHas uyacte GanaHca Ha TpM 4YeTBEPTH OIpedensercs CIOKOM
p- Bexcol. HauGonpluaa wacTe pacxoda BOObl M3 O3¢pa NajgaeT Ha JIETHe-
OCeHHMM MepHof, TaK KaK MHUKH MoloBogbA pek Bexcel u Tpybex cMmeleHbl
OTHOCHTEJILHO ApPYT Apyra nouru Ha Mecal. Kpome Toro, BosiHa monoBoapA
Ha p. Bexce Gonee pactaHyTa, uem Ha p. Tpy6ex.

ConocraBrneHde MNPUXOOHOM M pacxOJHOW vYacTel BOOHOro OGanaHca
110 THAPONOTHYECKHM CE30HAM NIOKa3bIBaeT, YTO NOCTYIUIEHHEe BOOBl B 03€po
MIpeBbIlIAeT ee Pacxof TOJIbKO B IepHOI BeCEHHero NonoBosa. B ocranbHsle
Ce30HbI HaOoJaeTcA oOpaTHasa KapTUHa.

Ba)xHOH I'MOpOIOrMYeCKOR XapaKTepUCTHKON 03epa, BO MHOI'OM OIpefie-
aspoled 0coBeHHOCTH (YHKIIHOHMPOBAHHSL €ro 3KOCHCTEMBI, ABIAEICA
BeIMYMHA BHEIUHEIo BojooGMeHa. OHa mpedcTaBisAeT cODOH OTHOIICHHE
o6bema BOOHON Maccel 03epa K ofiweMy Ipuxody (pacxomy) BOIbI 32 IOf
U MOKa3bIBacT, 33 KaKo# Mepuos BpeMeHH MO>KeT NMPOM3OHTH MOJTHaA CMeHa
BOABl B BoAoeMe. B HaureM ciyvae 3Ta BenuuyMHa paBHa 5.65 roga. 310
03HayaeT, YTO 03epO OTHOCUTCA K BOJAOEMaM 3aMe[jIeHHOro BoAooGMeHa
U ABNAETCH BeCbMa BOCIPUHMUYMBBIM K aHTPONOTEHHOMY BO3[IEACTBHIO.

HemanoBakHoe BIHMAHHE Ha >XM3Hb THAPOOHOHTOB OKAa3bIBaeT TaKKe
yPOBEHHbIH peXkMM o3epa. Ce30HHBIA XO[, YpOBHA BOABI JOBOJBHO MPOCTOM
(puc. 7). HanGonplunx 3HayeHNH OH OGBIYHO JOCTHraeT B MEPHO/, C 2 anpens
no 10 mas, cnycra npumepHo 10 cyT mocie Hayanma mosnoBoAws. B panbHei-
LIeM ypoBeHb BOMbI IUTaBHO MOHMKAETCA M B OKTAOpe—naeKabpe cTaHOBUTCA
MHMHMMAIBHBIM. B OTgenpHble 0COGEHHO MOOXXATIMBBIE TOABI MOXET HaBilio-
[aThCA JIETHee MM OCEHHee TMOBBILIeHHEe YPOBHA 32 CYET MaBOIKOB,

B MHorocHexxuble roapl ¢ OpYXHOH BeCHOH MHTEHCHBHOCTb BECEH-
Hero MmogbeMa YpoBHA ObiBaeT BecbMa 3HA4YMTENIBHOM, MOCTUras HHOIZa
5—10 cMm/cyT, B MalOCHeXHBIe TOdbl OHAa He IpeBbILIaeT 2—5 cMm/cyT.
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Puc. 7. CpentieMecAYHEBIA Ce30HHLIA XON ypOBHeH BOEI.

1 — B MHOrOBOJHEIE TOIBI; 2 — CpefHMI! 3a BeCh lepuoA; 3 — B MaJOBOMOHEIE TOIEL

JletnHe-oceHHEE TOBRLIIICHHE YPOBHA INMOYTH BCerfga YCTyNaeT BECeHHEMY,
HHTCHCHBHOCTb €r0 HAMHOTO MEHbllE, H PacTATHBAeTCA OHO Ha Golyee yIH-
TETIbHBIH CPOK.

AMIUTUTYJa BHYTPMIOJOBBIX KoOJleOaHMH YpOBHA HeBenMka. CpemHsas
BeJIMUMHa ee MO CPOYHBIM JAHHBIM COCTaBiIAeT 65 cM, HauGonblIasAg 3a Bech
nepuop Habmogenuit — 120 cM, Haumenbmaa — 30 cMm.

N3 rpadMKOB CpedHEMECAYHBIX ypOBHed BOMBI 0O3epa B Ppa3/UuHbIE
CUIPONIOrNYECKHE Ce30Hbl BHAHO (pHC. 7), YTO XapaKTep M3MeHEHHs YpOB-
HA B MHOTOBOJHBIE ¥ MAJIOBOAMBIE II€PHONbI IIPAaKTHYECKH HE MEHMAETCH,
a abcomoTHble 3HA4YeHUA YpPOBHA B COOTBETCTBYIOLIME MECALBI pas3liu-
yatorca He OGomnee uem Ha 20 cM B moyioBodpe M Ha 27 CM B OCEHHIOIO
MEXKEHb.

B uenom ypoBeHHBIH pexHM O3epa TUIHMYEH [AJIA TPOTOYHBIX O3ep
€BPOMNEACKOi TeppHTOpHM cTpaHbl. [IpAMO WIM KOCBEHHO OH OKAa3bIBaeT
HeMaJioe BJIMAHHE HA JMM3Hb JIMTOPAILHBIX GHOIEHO30B, KOTOpBIE HIpalot
BaXKHYH pOJIb B 3KOCHCTeMe o3epa. Tak, 3MMHee MOHMI)KEHHE yPOBHA BOJBI
HepeoKo TMpUBOJUT K INpOMEp3aHHI0 HEPECTHITHL W MaccoBOH rubenu yxe
BBIMETAHHOW K TOMY BpEMEHH MKpBbl CaMOro LEHHOrO BMJa phI6 — Mepe-
CJIaBCKOM pAMYLUKH.

TabGnuua 7

= 3
Pacnpefienenue roAoBoro Gamanca Boas! (Haj YepTod — MIIH. M,
NoA YepToit — %) N0 FHAPOIOTHYECKHM CE30HAM

Ce3on CyMMapHbI# IPHXO CyMMapHbI pacxon
BeceHHee nonoponse (IV-V) %3—601 -3?86—%0-
35.93 44.32
Jletne-oceHnmit (VI-X) 354 -33—
21.97 21.78
Suwrit. (XI-1H) 21.6 20.8
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TEYEHHA U BOJIHOBBIE IMPOLECCHI

B Gesnegnpil nepuop ropga obuias LHPKYJIALMA BOZL B 03epe Ompepe-
JIfeTCA B OCHOBHOM BETPOBBIMH TEYeHHAMH M BECEHHE-OCEHHHM TOJIHBIM
nepeMelMBaHueM Boj. CTOKOBBIE TEUEHHA Ha O3epe He MMEIT CYLIECTBEH-
HOTO 3HaYeHMA, UX CKOpPOCTb B 3WMHEE BpeMA Ha BCEM BEPTMKaJIbHOM IIpO-
dwie He MpeBHILLIaeT 2 cM/C.

[IpAMble M3MepeHUs MOBEPXHOCTHBIX BETPOBLIX TEYEHHH IPOBOIMIMCEH
¢ mnomoupio cBOGOgHO IUTaBarumMX nomitaBkoB. IIpu Berpe okomo 4 wmfc
CKOPOCTh TEYEHMA B LIEHTPaJIbHOHN YacTH o3epa KoJiebanach ot 4 mo 10 cm/c,
Ha MeNNKOBOAbe OHa mocturana 9—13 cm/c.

XapakTepucTMKa LMpPKYNAUMM BOJ BO BCeH TONIIE O3epa NOJyYeHa
C MOMOILBI0 MOAENHM CTALIHOHAPHBIX BETPOBBIX TeueHHA A. U. ®enp3enbayma
(1960) , koTOpas maeT BIOJIHE NpUeMIEMBbIe Pe3yJIBTAThI pacyeTOB BETPOBBIX
TeYyeHMH Ha BHyTpeHHHX Bopoemax (®ommues, JIutBunoB, 1979; Byropun
u ap., 1982).

Mogens no3ponsAer NoayyuTs MHGPOpPMaLuio 06 MHTErpansHOR UUPKYIA-
MM BOObI, O BO3BBILIEHHAX YPOBHA M CKOPOCTAX TEYEHHA Ha Ppa3HbIX
rnyOuHax. BxoaHbIMH JaHHBIMH [J1A Hee CITyXaT IoJjie BeTpa Haf] BOOOEMOM,
peibed HA M BeNMYMHA TYpOYIIEHTHOTO 06MeHa 10 BEPTHKAIIH.

Cucrema mu¢depeHUMaNbHBIX ypaBHEHHHA, CBA3LIBAIOLIAA MeXOy coGOM
BCe NlepeMeHHbIe Y MapaMeTprl MOJEIIH, peanu3yerca Ha 9BM B Buge cucremsl
KOHEYHO-Pa3HOCTHBIX ypaBHeHMid. [IpH sapgaHMM nmEra ceTKm M HOJOXEHUA
rpaHMIl CEeTOYHOW OGJIACTH YUMTBIBATIMCH T€ OTPAHMYEHHMA, KOTOPHIE OTIpeer-
I0TCA B 3TO# MpoLenype camMOi MoJenbio (Kak M3BECTHO, HaHDOIIEe KECTKHE
YCJIOBHA Ha BHIGOp LIara CeTKM HakJIafpmBaer moje rimyGuH). B pesymnerate

a 6

Puc. 8. CxeMa NOJHEBIX NOTOKOB NpH BeTpe 3.6 M/c.
@ — 1J1A CeBepOo-BOCTOYHOrO BeTpa; 6 — U1 10r0-BOCTOYHOTO,



Puc. 9. Ilons BeTpoBLIX TeueHU!t Ha pa3NIMYHBIX TTIyGUHaX Npu BeTpe 4 M/c.

a, 6 — Ha IOBEpXHOCTH; 8, 2 — Ha ry6uHe 6 Mm; 0, e — Ha rny6une 10 m.

3 3akas N° 728
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mar ceTKH 6bUl 3ajaH paBHbIM 155 M, a rpaHHla CeTOYHOH O6IacTH MO H30-
6are 1 M, YTO MO3BOJIMIIO IOCTATOUHO XOPOILO aNNPOKCUMUPOBaTh GeperoBoii
KOHTYp M mone riybun oaepa. IlapameTpsl BeTpa 3agaBajuch 10 JAaHHBIM
meTeocTaHuuH . [lepecnasnp-3anecckoro.

PacueTbl MONHBIX MOTOKOB BBINOJIHEHBI IJIA BCEX MECALEB BereTallHOH-
Horo mepuona. I[Ipu no6om U3 npeoBnagatolMx HanpaBjleHUi BeTpa B 03epe
o6pa3yTca ABE BHXpeBbiE 30Hbl HHTET paJIbHOH LUpPKYIALMH, KOTOpbIe pac-
MOJIaraIcA ,,CHMMETPUYHO® OTHOCHTEIBHO TNPONOJIBHOA WIK IONepeyHON
ocu oazepa. CnpaBa OT HalpaBlieHHA BeTpa Bcerga oOpasyerci UMKIIOHU-
yecKMt BMXpb, cJleBa — aHTUIMKIOnuyeckuit (puc. 8). Ilpu cmewne
Berpa Ha 180° dopma xpyroBOpoTOB M NONOXKEHHME MX LEHTPOB NpPaKTH-
YeCKM He MEHATCA. MeHseTca TONMBKO 3HAK (YHKUMH TOJHBIX IOTOKOB.
Cuna Berpa BJMAET JIMUIP HAa CTENEHb BBIPAXEHHOCTH BHUXpEBBIX 06pa-
30BaHUA.

IIpu roro-zanagHelX M CEBEPO-BOCTOYHBIX BETPax pa3Mepbl BUXpeH
mocTuraiot 4—5 KM, NpU CeBepo-3aMaJHBIX U KIro-BOCTOUHBIX — OT 2—3
0o 6—7 kM (B 3aBUCHMOCTH OT CHIIbI BeTpa). Pacxomsl BOApI Mexy LeHTpa-
MM BHXpeil cocTaBisnT okono 1000 M%c, 4To roBOpUT O MOBONBHO AKTHB-
HOM BHYTpEHHEM BOJIOOOMEHE 03epa.

AHajiM3 MOJIyYeHHBIX CKOPOCTEH M HalpaBlIeHMA TeYeHHH Ha pa3nuy-
HBIX TOPHU30HTaX (pHc. 9) MOKAa3al, YTo MepeMeLIeHHe MOBEPXHOCTHOTO
3-MEeTpPOBOTO CIOST BOAHOH TOJIM NPOMCXOANT NMPaKTHYECKH 11O HaNpaBIleHHIO
Betpa. [Ipn 3TOM HanGONBUMe CKOpPOCTH TeyeHUusa (25—35 cM/c) ormeuarotcs
BOONB NOBGEPEXKDA.

B crmoe 4—8 M MOABNAIOTCA BHUXpeBble 00pa30oBaHUA, OYeHb MOXOXMeE
Ha BUXpHM B TOJIe MOJIHBIX NMOTOKOB, @ CKOPOCTH TEYECHHA 32METHO NajaloT.
InyGxe 8 M BClo aKBaTOPHI0 O3epa OXBaTbIBAKT NPOTHBOTCUYEHHA C OUYEHD
HU3KHMMH cKopocTamu (MeHbiue 0.5 cm/c).

Mopenp noaTBEpAWIa TaK)XKe, YTO CTOKOBBIE TEYEHHA B 03¢pe HHKAKOIO
CYLUECTBEHHOTO BIIMAHUA HAa IMHAMHUKY BOJI HE OKa3bIBaKOT.

HennoxuMu MHTErpanbHBIMM MOKAa3aTeNAMM THAPOIMHAMUYCCKON aKTHB-
HOCTH BOZOeMa SBJIAIOTCA BpeMsA HOCTH)KSHHS YCTaHOBMBILUETOCsA peXdiMa
TEYeHUH NPHU OTCYTCTBUU OBMKEHMA B HayajbHbII MOMEHT BPEMEHU H BpeMsA
NIOJTHOTO 3aTYXaHWs OBWDKEHHMS BOJBI IOCIE NpeKpalleHUA JeHCTBHA BeTpa.
PaBHOMepHOe ycuileHHe Berpa, Hampumep ot O g0 4 M/c, NpUBOAMT K ycCTa-
HOBUBILIEAICA UMPKYIALMH BOJ O3epa IPHUMEPHO 3a 15 u, momnHoe 3aTyxaHue
IBMXEHWUA NMOCe NpeKpalleH:sA BO3/IEMCTBUA BETpa HACTynaeT yepes 3—4 cyT
(IloppyGubi, JIuTBHHOB, 1983).

OcoGeHHOCThIO pEXHMa BETPOBOrC BOJIHEHHA 03¢pa ABJIAETICA TO,
YTO OHO penKo ObIBaeT CIOKOHHBIM, TaK Kak pailon r. IlepecnaBiib-
3anecckoro OTNMYaeTcH aKTUBHOW BETPOBOM [eATENIbHOCTbIO. B romosom
LUMKJle 30ech TNpeoONafadT BETPbl H0T0-3allaflHOO M CEBEPO-3alafiHOTO
HallpaBJIeHHH :

Mecau, Hanpapnenue BeTpa CKopOCTb BeTpa, M/c
SIHBaph 103 4.0
deppam 10 4.0
Mapt 3 4.0
ArnpeIs 103 3.5
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Mait C3 3.2
UioHs C3 2.7
Hions C3 2.3
ABry<T 103 2.3
CeHTAODPB 103 31
OkTA6pB 103 3.6
Hos6ps 103 4.6
Iexabpr 103 5.0
3a rop 103 3.8

HanbGoneimas BeTpoBasg aKTUBHOCTbh OTMeYaeTcA B Aekabpe, uTO NpUBOIMT
HMHOTIa K B3/IaMbIBaHMI0O M TOPOLIEHHWIO BHOBb 06Gpa30BaBIUErocA JIbha.
HauGonee cnoko#HEIMM B BETPOBOM OTHOIUEHHH SABIAIOTICA MIOJIb M aBIYCT.

WHcTpyMeHTa/IbHble H3MepeHHs IapaMeTpOB BOJIHEHHS HUKOTOA He
npoBoAWIKCh. o [aHHBIM € MHOTOYMCIEHHBIX BM3YallbHbIX HaONIOIEHHR
BOJIHEHHE Ha O3epe pa3BuBaeTcs ObicTpo. Hepenxy cnyvan, Korna ot MOITHOTO
LITUIIA [0 LITOPMA C BBICOTOM BONHBI 0K0NO 60—80 cM He MpoXOoauT U Nomy-
yaca, B cumpHBIM WITOPM BRICOT2 BONHBL MOXeT Aocrturare 120—150 cm,
nuHa — 20—25m. Y noaBeTpeHHOTo Gepera BOMHEHHE BCEr/la HAMHOTO HHXE,
yeM B ILEHTpe O3epa M Yy HaBeTpeHHOTO Oepera. MHOro pas oTmMevalIucs
clyyau, Korga y opHoro Gepera Habnropanacs NUIb pAGh, 2 Y MPOTUBO-
NOJIOXHOTO B 3T0 )K€ BpeMA ObUTO 3HaUUTENBHOE BOJTHEHHE.

BonHoBbIe Npouecchl NPUBOAAT K CHIBHOMY B3MYUYMBAHMIO JIUTODANIU.
[lpu kaxgom Goree MM MeHee CWIBHOM LITOPME I0JIOCa B3MyYMBaHUA
pacnpocTpaHsercsi oT GeperoBod JMHMM 00 rnybuubl 6—7 wm. Ilpun atom
rpaHuiia mepexofa OT YMCTOM BOABI K MYTHOH BbIpaXieHa, KaK IpaBHIO,,
oueHs vyerio. [upuHa monochl BamyuuBaHusa cocraBiaser 1000—1200 m.

THAPOONTHYECKHE XAPAKTEPHCTHKH H CBETOBOH PEXHM

HauGonee pacnpocrpaHeHHble XapaKTepUCTHKH THAPOONTHYECKOTO Pedd-
Ma BOJOEMOB — TMpO3payHOCTh W UBETHOCTh BoApl. OGe OHM 3aBHUCAT OT
XHMUHUECKOIO M ,,MEXAHMUYECKOIO” COCTaBa BOABI U HMMEKT OIpelesIeHHbIA
ce30HHbI x01. OCOGEHHO 3TO OTHOCHTCA K IpO3payHOCTH, ONpefeAfLenc
KOJIM4eCTBOM MUHEPAJILHBIX M OPraHUYeCKUX B3BeCeH B BOJIE.

[Ipo3payHOCTh BOABI MeENIaruajgn 03epa 3aBUCHT B OCHOBHOM OT KOJIH4e-
cTBa ¢HUTOMIaHKTOHa. MuHepainHas B3BeCh MOXET MMeETh pellalollee
3HaYyeHUe TOJIBKO B IEPHUON BECEHHEro IONOBOJbA, KOTAAa OHAa INOCTYMaer
B 03€po0 C TAJILIMM BOJAMH M paclipOCTpaHAeTCsA 110 BCeH aKBAaTOPUHU.

Pexxm mpospayHocTM BOAbpl Ha JIMTOpANM LEJTHKOM OIpeAenseTca
uyepeOBaHHEM BETPEHOH H Be3BeTpeHHOH moroanl. B 1ropmoByic noroay
JMTOpa&Ib TOABEPTaeTcsi CHIBHOMY B3MYUMBAHHIO, M KOHIEHTpPauMs B3BecH
sgech moxer pocturats S00—600 mr/n. B 310 >ke Bpema B LEHTPAJILHON
yacTH 03epa oHa ObIBaeT Ha 2 M Gonee nopsanka Hmwxe. [lo ganupim B. B. 3a-
KOHHOBa (CM. HAacT. KH., C. 22), B JIeTHee BpeMA CpelHAA KOHUEHTpalusa
B3BeCH B TONMe BOMAb! INMYyGMHHOM uacTM oO3epa cocTaBiaser 2.5 mr/i,
B 3umuee — 2.3 Mmr/n. B cpemHeMm 3a ron conepikaHue B3BecH B BOJE O3epa
cocraenseT 4—5 mr/n (Jlapuonos, Ckonuuues, 1975).
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Prc. 10. Ce30HHBI! X071 IPO3IPaYHOCTH Boakl B 19821986 rr.
Kpywouxu — pakTHHeCKHe BeJIMUKHBI [IPO03paYHOCTH.

CooTHOLleHMe MHMHEpaIbHOM M OPraHHYeCKOH COCTaBJIAIOLIMX B3BECH
3aBHCUT OT BpPEMEHH Trojila M IOTOJHBIX YCTOBMA M MOJXET KOJIeGaThCa
B OYeHb LIMPOKHX Mpenenax. B nropmoByio norogy Ha MenKoBOAbe B3BECH
Ha 90% u Gomnee COCTOMT: U3 MMHepayibHbix BewectB. IIpu cna6Geix Berpax
AOTA OpraHuYecKoM cocrapiAiomieid peako Boapactaer 0 30—40%. B uent-
PanbHOM YacTH 03¢pa OpPraHWYecKas yacTb B3BecH NpeoOiajaeT B TeueHHe
BCEro BEreTallHOHHOTO NepUopa.

YcpenHeHHan KpHMBas Ce30HHBIX H3MEHEHHH IIPO3PayHOCTH BOJBI
B INTyGOKOBOJHOH 30He, KaK BO BCEX INTyGOKHX 3BTPO(HbIX O3epax IJIaHK-
TOHHOI'O THIA, MMeET IBa MaKCUMyMa (B MapTe U aBrycTe) M [iBa MUHUMYMa
(B mae M ceHTAGpE), KOTOpbIE IPHYPOYEHBI K COOTBETCTBYIoUMM Ga3am
passutua ¢urtomwtankToHa (puc. 10). TomoBas ammnuTyma M3MeHeHUA
MpO3payHOCTH AOCTUTAET 6—7 M.

M3-3a OTCYTCTBMA [aHHBIX 32 anpeib U [ekabpb (BpemMsa HEHaeKHOro
JeNAHOrO TIOKPOBA) HEKOTOphIE YYACTKH KPHBOM IOJOBOrO XOHa Ipo3pad-
HOCTM IIpOBefeHbl INYTEM HHIEPIOIMpPOBaHKA. BIoNHe BO3MOXHO, 4YTO
B HayaJle BECEHHEro IOJIOBOAbA B pe3yibrare MOCTYIJIEHHA MYTHBIX
U OTHOCHMTENIBHO TENJIBIX TAJIBIX BOM, KOTOPbIE PacTeKaloTcs IO Beed MoBepX-
HOCTH 03€epa, IPo3payHOCTh BOABI MOXET pe3Ko NMoHMi@ThcA. Ho nockonbxy
5TO fBJIEHHE [UINTCS HENONIO, TO CPEeOHsAA 3a alpeilb MPO3PavyHOCTh BOJBI
OOCTaToOYHO Bbicoka. B mexabpe ske BOOGILE OTCYTCTBYIOT IPHYHHBI, KOTOpBIE
MOITH GBI HADYWMTb Y)X€ HAMETHMBIUYIOCA TEHICHIMIO K 3MMHEMY [OBBI-
1IEHUI0 TPO3PaYHOCTH.

Taxum o6pa3om, HECMOTpPA Ha BO3pacTarpliee aHTPOIMOIECHHOE 3arps3He-
HHe 03epa, MPO3PayHOCTh BOJBI B HEM OCTAETCs MOKAa JOCTaTOYHO BBHICOKOM,
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Puc. 11. TIlons npo3payHocTi Boas! 22 niona (@) u 12 cenradpsa (6) 1985 r.

YTO CMOCOGCTBYET OMYCKaHHI0 HIDKHeH rpaHHIbl (GOTOCHHTE3UPYIOLIETO CIOA

7o 10 M u Gosee.
CBefleHMA O NpPO3paYHOCTH BOJBI 3a IpOIDIbIE FOMbI OUYeHb MaJio

(bopucos, 1924; ®epoposa, 1967; Wnbuuckuid, 1970). ComocraBienue
HX C HAalMMM pe€3yNbTaTaMH He NO3BOJIAET CHENaTh OJHO3HAUHBIX BBHIBOLOB
OTHOCHTENIBHO MPOMCINEAUMX 33 3TH TOOBI M3MeHeHHH, Tak, MO JaHHBIM
II. T. Bopucora (1924), mpospauHocts Bogsl B mae mocturana 430 cm
¥, clefoBaTejIbHO, ObUla TOYTM B 2 pasa Bhllle, YEM B IEpHOM HALMX
HabGmiofeHui. B 1O e BpeMsa B aBrycre oHa HaMeHsulachk oT 110 mo 250 cm,
T. €. ObUIAa 3aMETHO HWXKE, YeM B Hacrosluee Bpemsa. B ocTanbHbie Mecsibl
panHble bopucoBa (1924) ykiaBIBaTCA B COOTBETCTBYIOIIME NUANAa3OHBI
Kojebanuit mnpo3pauHocTH 3a 1982-1986 rr. To e MOXHO CKa3aTh
M O pe3ynbTaTax U3MEpPEHHMA NpPO3PavHOCTH BOAbI B JIETHHE MecAubl 1962—
1964 rr. (®enoposa, 1967; Wnbuxckwuit, 1970).

Urax, mo kpaitHed Mmepe 3a nocneauue 25 JIeT CWIBHBIX HU3MeHEHHUi
B [IPO3pavyHOCTH BOJIBI 03€pa He Mpousouwio. Yro kacaerca Gosiee oTaaNeHHOM
PeTPOCIEKTUBRI, TO TYT TPYAHO JeNlaTh Kakue-mu6o conocrabinenusa. OgHako
MBI 3HaeM, YTO B TEKYIUEM CTIOJIETHH HeOIaronpuaTHbIE 1A 03epa IEepUOdbI
HAaCTynajJy HEOJHOKPATHO. JTO, OYEBMIHO, CKa3bpIBAIOCh M Ha IIpO3pPauyHOCTH
BOJbI, ABIAIIIEACA YyBCTBMTENbHBIM NOKa3aTesleM TPO(UYECKOIO COCIOA-
HMA BOloeMa.

[IpocrpancTBeHHOE paclpefesieHMe TMPO3payHOCTH BOMBI Yallie BCErO
ObiBaeT [OOCTATOYHO paBHOMEPHBIM IIpH HECKONBKO YBETHYMBAIILMXCA
ee 3HaYeHUAX MO Mepe yraneHus ot Gepera (puc. 11).

IIpeTHOCTs BOABI O3epa JOBOJIBHO HM3Ka B TEUYEHHE BCEro rojila — OT
10 go 20° no xpomoBo-k0GanbToBOI LKane (1abn. 8). Tonbko B mpubpex-
HBIX 3apOCIIAX LBETHOCTh BOABI MOXeT mocturats 50—60° (Osepa..., 1970),
HO03TOMY (haKTOp LUBETHOCTH HE MOJXKET OKa3blBaTh CYLUECTBEHHOTO BIIMAHUA
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Ta6nunua 8

IIBeTHOCTL BOABI B NpodyHRANbHOl 30HE 03epa,
rpagycol o XpoMoBo-koGanbToBof HiKane

Bpemn nHaOmopenusn T'ny6una ot6opa npo6, M IIBeTHOCTH
1980r.: wmapt 15 15
WIONh 0.5 20
OoKTAGPH 15 20
1982r. 29 nionsa - 8
1983 r.: mapt 0.5 13
MapT 15 6
aBrycr 0.5 27
1984 r. HIOJIB 0.5 17
1985 r.: 19 man 0-2 (5-10)
21 man 0-2 (8-12)
25 man 0-2 10
2 mona 0-5 8
5 vmonn 5-10 8
25 monna 0-5 8
MNpumeuanne. B ckobkax — paHHbie aHAaJM30B BOAb!, NMPOQHILTPOBAHHON

yepe3 MeMOpaHHbI1 PUWIbTP C AMAMETPOM MOP 2.5 MKM.

HHM Ha TpO3pavyHOCTb, HU Ha NIPOHMKHOBEHNE COJIHEYHOR pagMalyiH B BOJIHYIO
TOTILLY .

CBeTOBOH peXMM 03epa M3yuallCA B BeCeHHME M JieTHUe Mecsaunl 1983 —
1984 rr. ¢ nomoubl NOABOAHOTO (DOTOMHTErpaTOpa, PETMCTPUPYIOILETO
3HEPIMI0 palMalMid BHOMMOM yacTH cosHeyHoro cnektpa (IIbipuna, 1965,
19756). HanGonbllag ¥ HaUMEHbLIAA BEIHYAHBI TPOHUKHOBEHHA COJTHEY-
HOrO CBeTa B LIEHTPAIBHOM YacCTH O3epa [pHUYpPOYEHbI COOTBETCTBEHHO
K JIeTHEMY MHMHHMYMY H BECEHHEMY MAaKCHMYMy Pa3BHTHA (GUTOIUIaHKTOHA.
B 6Ge3sobrmaynylo Mmorofy CBeTOBasg JHEPIMA IIPOHMKAET [0 [IYOMH
7—12 m. B nmacmypHble OHH, NpH TOH Xe NPO3PayHOCTH BOMBI, IMyOHHA
NPOHMKHOBEHHA pafMaliMM YMEHbLIaeTcA, TaK KaK yBEIWYHBAeTCA [ONA
pagMauMy, OTpaXkeHHOH OoT moBepxHocIM Boayl. Ilpu cmomHo#i obmauHoCTH
¥ BOJIHEHMH OTpa)KeHHaA paguauua Moxer gocturatb 10 % u Gonee ot mocry-
namoueit, TOra Kak B ACHYI0 LITWIEBYI IOrOfy OHa He npepblnaer 1%.

Ocnabnenne pagualMy 1O TI1yOHHE IIPOUCXOOMT AOBOJIBHO PaBHOMEDHO,
YTO XapaKTEpPHO OJIA UYMCTBIX ONTHYecKM opHoponHeiX Boj. TlocTpoennas
npu rnonynorapudmuyeckom maclrrabe KpuBas oOcnabiieHMs CBETOBOMW
sHeprud 6iM3ka K mpamoit (puc. 12). Hexoropoe oTkioHeHHe OT MpAMOii
B CTOpOHy OOmnee MHTEHCHBHOro ociabnenusa HaGniopgaerca Ha IyGuHax
3-5 M, uro OOBACHAETCA YCHIIEHHbIM [MOINIOILIEHNEM HH(PpPaKpacHbIX
M ynpTpadHoNeTOBBIX JyYed caMbIM BEDXHUM cl10eM Boabl (Ap3, Toncraxos,
1969; Kirk, 1983).

Husis rpanuua 3B¢QOTHOM 30HBI, 32 KOTOPYIO NPHHUMAIT INyOHHY
IIPOHUKHOBEHHA 1 % COHEYHOH pagualuMM OT MOCTYNAaILeH Ha IOBEPXHOCTD
BoOeMa, u3MeHseTcsl OT 4 (B TepHod BeceHHeHd BereTalM¥ NMIaHKTOHA)
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Puc. 12. IlponukHoBeHHe conMHeyHOH panuamu (A = 380—800 um) B BORYy.

a — Br/m?*; 6 — % ot Bowemwel B Boay. I — cbemku 11.05.83 mpu oGnayHocTn

10/10 6annop u npo3payHocTd Bopdsl 2 M; 2 — 9.08.83, 1/0, 4 m; 3 — 19.09.83, 10/0,

3.1 m; 4 — 16.05.84, 1/1, 1.6 m; 5 — 15.06.84, 5/6, 2.8; 6 — 28.07.84, 1/0, 3.8 m;
7 — npuxopAuasa paguaunsa; 8 — oTpa)KeHHas paauaLys.
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go 9 m (B cepenoMHe NeTa, KOTAA IIPO3pAaYHOCTb BOIbI CTAHOBHUTCS 3aMETHO
Bhite). I'my6uua npouukuoBenus 0.1 % NpuUXOAsuwied paaMalnyu, COOTBET-
CIBYMIOLLAA HWKHEMY nipegeny ¢oTocHHTe3a, Konednerca or 7 go 14 m.

[To rnyOuHe NpPOHMKHOBEHUSA (OTOCHHTETHYECKH AKTHBHON pagualiiu
03. IInemeeBo cxomuo ¢ OnexxckuM o3zepom (Mokuesckmil, 1973; Ilbipuna,
19756; Jindumu u gp., 1982) u Heckonsko ycrymaer o3. Hapous, B xoToO-
POM TaKoOH ypOBeHb pagualuH HabGmropaeTcsA Ha riry6uHax 16—17 m (Ixomno-
THYeCKas cucreMa..., 1985).

TEMIIEPATYPHBIAI PEXUM

[InemeeBo 03epo — THNHYHBIA JMMHUKTHYECKHA BOIOEM C BeceHHeH
M OCEHHEH TOMOTEPMHMEH, XOpOIUO BBIPXEHHBIM JIETHHUM pacCliOeHHeM
BOOMOH TOMUM H OOpaTHOM 3MMHed cIpatudukauved TemneparypHbiid
PEXMM €ro ONPEHENACTCA B OCHOBHOM  KIIMMAaTHYECKHMH YCJIOBHAMH
pernoHa ¥ MOpPGOIOrHyecCKHMH OCOGEHHOCTAMM KOTIOBMHBI. Bruanue
NPOTOYHOCTH M IMO[A3EMHOTO TNPHTOKAa Ha (DOPMHUPOBaHUE TEMIIEPATYPHBIX
ycnoBuil He3HauuTesnpHO. OCHOBHOW NpOrpeB 03epa IPOMCXOOMT 33 CYET
HOIJIOLLEHNA COTTHEYHOH paguanyu.

[lo MHOTOIETHMM [aHHBIM BCKpBITHE O3epa IOPUXOJUICA B Cpe/iHeM
Ha 10 ampens, a MOJNHOE OUMIIEHHWE OTO Jibda — Ha 1 maA. B 310 Bpems
TeMIlepaTypa MOBEPXHOCTHOM BOAbI B TINIyGOKOBOOHOW 30HE COCTaBIIACT
0.2-0.3 °C, a Ha riny6unax Gonee 20 M — 2—3 °C. UHTEHCUBHOCTD MOBHILLIE-
HUMA TeMIIepaTypbl BOJBI Ha MOBEPXHOCTH B IepBON MOJIOBUHE Masd — OKOJIO
2 °C 3a pexany (JlurBunos, Powgynio, 1983). Ilpu temneparype BOIbI
4—5 °C ycTaHaBIMBAeTCs HENPONOJDKMTENbHAS BECEHHAA roMoTepMus. dass-
HEALLMA NpOrpeB BOOHOW TOJIM TNerarvanyd NPOXOJHMT NMpH MOJIOHUTETBHOM
TeMIlepaTypHOH CTpaTUdHKaLUH.

Co BTOpOH MOJIOBMHBI Maf NpOrpeB 03epa MAET 0OOJlee MHTEHCHBHO.
K KoHLy Mecsua TeMIepaTypa IIOBEPXHOCTHOTO CJI0OA BOObI JOCTHIAET B Cpefl-
Hem 10—12 °C, a B otzmesnbHble rogel 16—17 °C. Ilpx 3T0M TopH30OHTaNIbHOE
paclpenenieHHe TEMIEpaTypsl M0 aKBaTOPHU MOXET GbITh HEPaBHOMEPHBIM.
Tak, B xoHue mas 1985 r. (puc. 13) pasnuuue B TemIeparype BOAbI IOro-
BOCTOYHOH M CeBepo-3amajfiHoi yacTell o3epa cocrasnswio 6 °C, mporpeB Bop,
10T0-3aIafHOTO 1 CEBepO-BOCTOYHOro Menkoeoauit — 3 °C. Haubonee nporpe-
TOM 6bIN1a TMTOpasib B paifoHe BriafeHuaA p. Tpybex. OtennaArmee Bo3/ieicTBHE
peuHbIX BOJ B 3TOT NepHOJ, BPEMEHH XOPOLLO MPOCTIEXMBAETCA U Ha MPOJOIb-
HOM pa3pese p. TpyGexx—p. Bexca (puc. 14). CpennemMecauHas Temmnepartypa
MOBEPXHOCTHOTO ¢TI0 Bozibl B Mae — 8.9 °C.

YcToHyMBOE TemIlepaTypHOe pacclOeHHe BOOHOM TOJILM HabofacTcA
¢ TMepBO# AeKanbl HioHA (TIpH TeMIlepaTy pe MOBepXHOCTHOTO cnoa 13—15 °C)
OO NepBOH neKkanpl CEHTAGPA. B 3aBUCHMMOCTH OT KJIMMAaTHYeCKHMX OCOOEH-
HOCTEH rofa 3TH CPOKH MOI'YT HECKOJIBKO MEHATHCA.

HauGonpumi nporpes o3epa NpUXOOMTCA OOBIYHO Ha BTOPYIO NMOJOBHHY
M. B 310 Bpems Temmeparypa InwiIMMHHMOHa focruraer 20 °C u Gonee,
runonumuuona — 8—8.5 °C. Ciio#l ckauka, Wi MEeTaTMMHHOH, paciioflaraeTcs
Ha rny6uHe 7—15 M ¥ UMeeT rpagueHT Temmeparypbl okoso | °C Ha Mmetp.
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Puc. 13. lNone TeMnepaTypbl NOBEpXHOCTHOMN
Bogbl B Mae 1985,

TopuloHTaibHOE  pacnpeqeneHue
TEMNEepaTypbl B 3TOT NEPUOJL XapaKTe-
pu3yeTcs HavbGoJIbLIMM pPa3HOOOpa3u-
eM. B 3aBMCHMOCTH OT BeTpOBOH 06CTa-
HOBKH OHO MOJX€T OBITb KK IIPOCTBIM,
TaK M BecbMa COXHbIM (puc. 15). Pac-
npedeneHe TemiepaTypel B IOBepX-
HOCTHOM CJIO€ BOABI HalOMWHaeT CXe-
MYy pacuyeTHOro MHTErpajibHOTO Mepe-
HOCa BO/Jl, COCTOAIYI0 M3 IBYX LMUp-
KYNALUHOHHBIX 30H, paclOI0XeHHBIX
no o06e CcTOpoHbl OT IIPOAOJNBHOM
ocn Bogoema. C riayGMHOM XapakTep

p. Tpybea
15 14 13

H3 10 12 CB
ore . _ —gf— — = =
K , %5 — 13
4 /——B — - \
8 \T———-75—7
12
16‘j 7
20+
ml

Puc. 14. TemnepaTypHsle pa3pe3sl o3epa B mae 1985 1.



Puc. 15. llons TemnepaTypsl BOOLL HA Pa3JIMYHBIX TOPUIOHTaX B Hione 1985 1.

a — Ha [MOBepXHOCTH; 6 — Ha rimy6GuHe 2 M; 6 — Ha r1y6uHe 8 M.

pachpefe/ieHUA TeMIepaTypbl MeHsercA. Ha rnyGuve 2 M mpocnexuBa-
eTcd TOJIBKO OIHO 3aMKHyTOe oOpa3oBanMe, a Ha riyOuHe 8 M Teme-
paTypHOe IOJIe y)K€ HMYEM He HANOMHHAaeT TO, KOTopoe GbUIO Ha IOBEpX-
HOCTH.

[IpencrabyieHHe O TEPMUUYECKOH CTPYKTYpe BOTHOH TOJIILH A20T TaKke Bep-
TMKaJlbHbIe pa3pessl o3epa (puc. 16) U KapThbl paclipefiesleHHA MOLHOCTH HauGo-
Jiee IeATENBHOTO CIIOS BONOoeMa — AMUIIMMHUOHA (puc. 17). Pasnuuus mexpay ot-
OelMbHbIMU YY3CTKaMKM aKBAaTOpMKM MO TOJIUMHE TUIIOJIMMHHOHA MOTYT IO-
cturate 3 M U Gonee. 310 ABNAETCA eIlle OAHUM NPAMBIM NOATBEPKIEHHEM
TOrO, HACKOJILKO BelMKa pOJib BeTpa B AMHaMHMKe BOM 03epa M Nepepac-
HpenesieHn! TelsIa B HeM.
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Puc. 16. TemnepaTypHbie pa3peasl o3epa B Mione 1985 r.

Puc. 17. MOIWHOCTS 3MWIMMHHOHA.
@ — 10 aBrycra 1983 r.; 6 — 12 centabpsa 1985 r.
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Puc. 18. Ce3oHHBI XoH TemMmepaTyphl
poanyxa (I) u Bomsl (2).

OxnacaeHue BOOHOM TOJILIM
HAUMHAeTCs C NepBOM LEKaJibl aB-
rycra. Jmu- U MeTaJIMMHHOH HauM-
HAalT OCTbIBaTh, a THMMOJIMMHHOH
HpOJOJXAeT [pOrpeBaThCst 10 Ha-
yajja OCEHHEero MepeMelMBaHUA.

[TonHoe mepeMelMBaHHe Ha-
cTynaer OBbIYHO B NEepBOH NOJIO-
BUHe ceHTAOpA NpU TeMMepatype
Bomer 11-12 °C. OpHako GBIBalOT Cjiyyad, KOTH2 OHO IIPOMUCXOMMT U TIpH
Gonee BRICOKOH TemmepaType — 13—14 °C.

[lepexon Ttemnepatypbl Boabl yepe3 4 °C HaGniopaercA B cpegHem
B KkoHue okTAGpsA. [Io mHoroneruum panHbiM (1931-1975 rr.) cpenmue
OaTbl MOABJICHNUA OCEHHUX JIEIAHBIX 00pa30BaHMI COOTBETCIBYNT 4 HOAGDA,
Hayaja jgegocTaBa — 2 fAexabps, MOOBUXKKHU JIbJa WM MOSABIEHUs 3aKpauH —
10 anpena, ouMmeHua oT1o0 abaa — 1 mas. [IpogomxUTENBHOCTD OCEHHUX
NeOOBBIX ABJEHUH B cpedHeM coctaBnsier 28 cyT, negoctaBa — 134 cyr,
TagHMA N1pAa — 22 cyT, cBOGOAHOTO OTO NbAa Nepuoda — 186 cyr.

TemmepaTypa BOAb! B JITMTOpPAJIbHOH 30HE B TeYeHHE BCEro BereTallMOH-
HOro mepHoAa NOBTOpSieT KpHUBYH TeMIepaTypsl BO3IyXa C HEKOTOPBIM
caeurom ¢asnr (puc. 18).

3uMHMI Tenno3anac o3epa 3aBUCHT B OCHOBHOM OT XapaKTepa ITOrofbl
B TepHOfd, IIpeAlIecTBYIOLMA 3aMep3anuio. Ilpu mnoumxeHHOH BeTpoBOH
aKTMBHOCTM BOJHaf Macca coXpaHseT GOJblle Temsa, yeM IpH IUTOPMOBOWH
norope. B nuTopaneHOl 30He TemnepaTypa BOAbl B 3MMHHH TepHOM paKTU-
yecku oaHa M Ta xe: O °C nogo nsaom u 0.1-0.3 °C y pHa. B nenarmanu
HaGIonaeTcA OTYeIKBas 06paTHas cTtpatugukanus. TemMneparypa npuaoHHOR
BOIbI 3MMOH HECKOJTBKO TOBBIIIAETCA 33 CYET OTHAYH TeTIa FPYHTAMHU M K KOH-
1y mapra moxet pocturate 3—4 °C. Pacnpenenenmne TeMnepaTypsl B IpHIOH-
HOM CJ10€ BOMIBI B 3TO BpeMA, K4K M JIeTOM, IpaK THYeCKH TIOBTOpsAeT GaTuMeT-
PHUECKYI0 KapTy 0o3epa. HuKakHX TeMIepaTy pHbIX aHOMaIHH He 06HapyiKeHo.

1 1
v vI vih Vil X X mec

0 | —1 i

biis v vi vl VI IX X,
0.1 77 6.3 19.6 17.2 138 8.8 °C

2
16
20

ﬁj’FZﬁ 6075 83 94 5.8 8.5 °

Puc. 19. XapaxTepHble BepTHKaNbHble paclpefellieHsa TeMIepaTypb! Bodrl B Imy6oko-
BOJHOM 4acTH o3epa.

44



- 01 - - - 08 - ¥'9 - - - Lt - £C
L'8 L01 - - '8 8 L 69 - 6t - €T - w
L8 01T 6 06 ¥'8 €8 €L 0L S s 6T €T = 1z
L8 111 £6 6 9'8 ¥'8 €L 0L LS s 9T (4 ST 0t
L8 [N} b6 £6 8'8 9’8 'L 0L LS 'S 9'C 0T T 61
L8 11 L6 $6 0'6 8'8 YL 0L LS Ay T 61 0t 8T
L'8 AN} 86 86 76 06 S'L 0L 8'S s 0'C 8’1 8’1 LT
L' It 01 911 9'6 6 S'L 1L 8 s 0 9T L't 91
L'8 AR 8°01 811 86 9'6 9'L 1L 8's ¥'S 0T 1 ST ST
L8 11 911 (WAl 901 6’6 '8 €L 8'S ¥'S 6'1 Al ¥'1 1
L8 I 9'C1 LTl 0t 4! 6'8 €L 6°S v's 8’1 1T Tl €1
L8 I 0T 0°91 ST SEl 66 L 09 9'¢ 91 01 1 4!
88 It 0¥l 0'91 ET Syl Tt L 09 9's 1 60 01 11
88 11 0¥1 091 9'p1 SST €€l ¥L 09 8's €1 80 0T 01
8'8 11 01 091 ¥'S1 $'91 L 6'ET S°L 09 8¢ 1 L0 60 6
8'8 (AN 0Pl 0'91 91 6°91 0°ST S'L 19 8¢S 48! 90 8'0 8
6’8 (AN 0%1 091 S'81 081 96T 9'L 79 6'S Al S0 8°0 L
6'8 A 0'¥1 0°91 161 P61 6°ST L'L 9 6'S 11 ¥'0 90 9
68 It 0¥l 091 €61 661 791 L't £9 6°S 01 0 £0 S
06 11 0'v1 0°91 $'61 661 691 6L ¥'9 09 01 ¥'0 0 v
06 11 0'PT 091 S'61 10 Ll 08 ¥'9 09 01 €0 10 €
06 11 091 0°91 9'61 (A4 8°L1 '8 9'9 09 60 0 00 4
16 [N} (1841 191 961 §°0¢ £61 t'6 L9 79 90 10 00 1
16 11 0'v1 191 8°61 L'1T 00t 86 89 9 10 00 00 0
(1€861) ((15861) | (1€861) | (1€861)| (\1e861) | (I14861)| (1e861)| (15861)|Cap861) [CIc861)|(19861)|CIb86T)|CLSR6T)
Xl X182 X191 1I1A 8T IIIA 8 IIA 81 1A 61 A9T APl A9 nI6z | II¥l 191 ”_ mﬂ
9HaO( (3 23 (¢ BHO9g BNHME °

19HOE3) a19Heed € edoco uLOeh HOHalrediHaN (D,) 19708 BdA1RdaUNAL BEMIORMIMED

6 enurgex

45



B uenom TemmepaTypHbIH pPEeXHMM 03epa XapaKTepU3yeTcs MeIEHHBIM
NporpeBOM BOJHOM TOJLM IIOC/IE BCKPBITHA, KPaTKOBPEMEHHON BeceHHeH
roMOTepMHe , TPOJOIKUTENBHBIM H YCTOMYMBBIM JIETHUM pacciIOeHHEM BOJ,
pacTAHYTOM OCeHHeH.roMoTepMHMed M OBpaTHOH cTpaTH(hMKauued .TeMmnepa-
TYpbl 3uMoit (puc. 19; T1abn. 9). BaxHoe 3HayeHHe B HM3HU O3epa MMEKOT
BeCeHHee M OCEHHee NepeMelLMBaHMA BOOHOM TONM, BO BpeMs KOTOPBIX
NPOMCXOOUT MOJIHOE pa3pylUeHHe NPHIOHHOW aHa’poOHOH 30HBI, popMH-
pylollencs B epUObI CTarHalUMA.

KHUCJIOPOJHLIA PEXHM

B moBepxHOoCTHOM cnoe BOAB BO BCE CE€30HBI TOJa COOEpPHAHUE
KHMCIopofla AOCTaTOYHO BbICOKOE. B mnepuonpl BeceHHeM M OCEHHEH ToOMoO-
TEpPMHUH OHO TNMpPaKTHYECKH HEH3MEHHO OT NMOBEPXHOCTH JO JHA M B CpeIHEM
paBuo 10—12 mr 0,/n. B nepuonst sumHeil ¥ ocofGeHHO JeTHeH cTpaTHduKa-
uui pacnpeneneHHe KHCIOpOAa CTAHOBMTCA HEpaBHOMEDHBIM. B atu nmepuopas!
00pa3yeTcA aHa3pOOHBIA T'MIOJMMHMOH: B JIETHHH TIepHOA, MOLLHOCTb aHa3-
poGHoro cimos B 2—3 pa3a Bonblle, 4eM 3MMOMH, M paBHa COOTBETCTBEHHO
7-8 u 2-3 M. OrcyrcTBHe KHCTIOpOAAa B TMIONMMHHOHE CONpPOBOXIACTCA,
KaK TIpaBWJIO, NOSIBJIEHHEM CEPOBOAOPOa, ABIAKINETOCA IPOAYKTOM HU3He-
HeATeNIPHOCTH JOHHOM MUKpOdnopbl. TUIHMYHOE pacrpefeneHMe KHUCIOpoaa
no rIyOuHe B TeueHMe roga (puc. 20) TOYTM IOBTOPHET paclipedelicHHe
TeMIIepaTy pbi BoAb! (puc. 19).

Mpodunu otmensHbIX mpomepoB (Tab6n. 10) paoT NpencraBIeHHe
0 BO3MOXHBIX BapMalMsiX B BepTUKAIBHOM pacClpefielleHHH KHCIOposa.

Havano ¢opMupoBanMA OKCHUKIIMHA NPUXOAUTCA Ha BTOPYIO HOJIOBMHY
HIOHA, KOTAa TNpOrpeB TUMNOJMMHHMOHA YXe MAOCTaTOYeH [UIA aKTHBHOTO
OKHCIIEHHA OpPraHMYeCKUX BELIECTB, a2 K KOHUY HINIA MOLIHOCTh €TI0 JOCTH-
raer MakcuMyma (B cpegHeM okoyio 8 M). B 310 Bpems BepXHAA rpaHHIla
OKCHKJIMHA HaXOOUTCA Ha rNy6uHe 6—7 M, HHXXHAA — Ha ryouHe 15—16 M.
IMoHMmxXeHne comepiaHUA KUCIOpOZAa B OKCHMKIJIMHE H2 1 M IrmyGHHBI COCTaB-
nsAer npumepHo 1 wmr/n. B panpHedmeM rnyGMHa 3ameraHus OKCHUKIIHMHA
YBEIIHYMBAETCA, 3 MOLIHOCTh €r0 — YMEHbIIaeTCA, TAK KaK CBEpXYy U CHHU3Y
ero OrpaHHYMBAKT pAa3BUBANILKECA SMWIHMHMOH M aHadpoOHBIA rHIO-
JIUMHHOH. PaspynieHe OKCHKITMHA K KUCTIOPOHOM CTPaTUGUKALHUH B 11E/IOM
NpPOMCXOONT B TNepHo[ IONHOTO OCeHHero nepemewmBaHuA. Ilpu atom Bca
TOJIILIAa BOJIbI HACHIL@ETCHA KHCIOPOOOM M HaXOJUICA B TAKOM COCTOSTHHUM
IpUMEPHO OO KOHUAa fAHBapsA. [anpHeidluee norpeGleHHe €ro Ha pasio-
JKeHHe OpPraHMYeCKHMX BeELUECTB [OHHBIX OTJIOKEHMH MpHBOOMT K IMOCTe-
IIEHHOMY CHI)KEHHIO er0 KOHIEHTpPalM{ B THMIOJIMMHHOHE [0 OIM3KKX
K Hynwo 3HayeHuid. CBoero MaKCHMAJIBHOTO pa3BUTUA 3ITOT [poliecc
QOCTMraeT K Hayally BeCeHHero IepeMeLMBaHMA BOAH. B 310 Bpems
aHajpoOHass 30Ha MOXET HauMHaThcs ¢ TnyOuuel 19-20 m (ana cpas-
HEHUs1 HAlOMHMM, YTO B IepHo[ JIeTHeH CTarHalMM aHalpo6GHO3 Hauu-
Haercst ¢ Tny6uusl 17—18 M). Bo BpemMsA BeceHHero nepeMelMBaHUA BCA
BOJHAasA TOJIA CHOBA HACHILIAETCHA KHMCIOPOJOM, M ONMCAHHbIA BBIIE LUK
NOBTOpsAETCA.
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Puc. 20. XapakTepHble BepTHKaNIbHble paclipefefieHUs pacTBOPEHHOTO KHCIOpoda
B I'7TyGOKOBO/IHOM 4acTy o3epa.

3awrpuxoeana 30Ha MEUKp0oaspodWILHEIX YCIIOBHH.

B BererauMoHHBIH MepHof, OCHOBHOe KojHuectBO O, MOCTyNaeT B BOM-
HYI TONILly B pe3ylbTaTe BETPOBOTO M KOHBEKTUBHOIO IepeMeLMBaHUA.
3THM oNpefenAeTca BHUA, XapaKTEpHbIX KpPHBBIX BEPTHKAJIBHOIO paclipe-
Aenenus kucnopona (puc. 20). B BeceHHe-NeTHUH NepHOJI, BO BpEMA MAKCH-
MaJIbHOTO pa3BUTUA (HUTOMIAHKTOHA, pOLiecChl MpOAyKUMH M HECTPYKLHM
HaK/1agplBalOT CBOM OTIEYATOK Ha BUA, 3THX KpHMBBIX. OOHAKO Takoe
CIIy4aeTca TOJIbKO BO BpeMsA NPOJOJDKUTEIbHON LUTHIIeBOH norogsl. C Haua-
JIOM BO3[EAiCTBMA BETpa BEPTMKANIBHBIA IPOGUIs CONEPKAHUA KUCIOpOaa
IPUXOJUT B HOPMY.

OueHb BaXKHYH0 pOJIb B )XKM3HM O3€pa MIpaeT aHa3pOOHbIA I'MIIOJIMMHHOH,
KOTOPbIM CYyILECTBYET NMPUMEpPHO 3—4 Mec B rofly M 3HAYMTEJIBHO BIIMAET
KaK Ha TMAPOXHMHYECKMH peXHM 03epa, TAK M Ha OTHENbHBIE TPYIIIbI
ruapo6ronToB. IIpexze Bcero 3To KacaercA GEHTOCHBIX OPTaHM3MOB M PBIG,
B 0COBGEHHOCTH PANYILKH.

B mpouuibie roapr AeTanlbHOE H3yueHHMe KHCIOPOOHOIO pexdiMa o3epa
He mpoBoaunock. OOHAKO OTHENbHBIE CBEIEHUA O COJIEPXAHMHM PacTBODEH-
HOTO B BoZe KHcnopona umewrtci. Tak, mo paudeim I1. T'. Bopucosa (1924)
3a 1919-1920 rr., aHaspoBHOro TUIMOJIMMHHOHA He GbUIO HHU B JIETHIOIO,
HM B 3MMHIOI0 CTarHalMio, U aBTOp Aaxe He 06Cy IaeT TAKOH BO3MOXHOCTH.
B 10 xe Bpemsa C. A. Ozepo (1924) ormeuaer, yro B aBrycre 1923 r.
Ha rny6uHax cBeuie 17 m comepxanue O, 6bUl0 oyeHp HM3kum (0.15—
0.70 mr/m), ¥ cuMTaeT 3ITO MABIleHMe HOPMAJIBHBIM MJI1 JAHHOIO O3epa.
JI. JI. Poccomumo (1931) B kohue urons 1929 r. 3aperucTpipoBasn B THIO-
JMMHHOHE CHIDKEHHe KOHIeHTpauuu kuciopojga jmo 0.1 wmr/n. Ilpu 3rom
KpHBasA BEPTUKAIBHOTO paclpefefieHUs KUCI0poaa IOYTH IIOBTOPANA TeMIle-
patypHywo kpuByw. K O .uiBrycia 1929 r. BepxHfAs I'paHMIa HM3KOIO COOED-
MaHUA KUCMOopoAa MOJHMIAck AG :ay6uHbl 13—14 m. B 1930 r. Ha rny6u-
Hax cBbite 20 M MHKpPOa3lpoduibHble YCIOBUA OBUIM Aake B MepUON
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3UMHEA cTarHauun. B 60-e rofer Taxke 0TMeYanoch OYeHb HU3KOE COOepa-
HHEe KHUCIIOpOJa B THIOIMMHUOHE B NMEpUOJ KaK JeTHel, TaK M 3UMHEN CTarHa-
muu (®epoposa, 1967).

TakuMm 00pa3omM, UMEIOIIMECA MATEPUATBI NMO3BOJIAIT YTBEPXKIATh, YTO
HaOMpaoUMACA cefuac JedHIMT MK Oake IONTHOE OTCYTCTBME KHMCIIOpOJa
B IepHOAbl CTalHALMH WMeENIM MeCTO M B MpOLIOM, MO KpaiHeid Mepe
HayuHasA ¢ 20-x romoB. Pa3iuure COCTOMT NHIB B TOM, YTO paHbIlE ITO fABJIE-
HMe ObUIO BBIPaXEHO HE TaK CWJIBHO M HaOMioganoch, NMO-BUOIMMOMY, He
kaxapii rop. Ilpousolennme M3MEHEHHA B KHUCIOPOJHOM pexdMe O3epa
CBM/IETEILCTBYIOT O TOM, YTO YpoBeHb TpoduH ero 3a nocieguue 60—70 nert
3aMeTHO NOBBLICWICA. TOT BBIBOJ, NOAKPEIUIAETCA U APYTUMH TIOKa3aTeNAMU
COCTOSHHUA 03epa.

IF'HIPOXUMHYECKHH PEXHM

®opMHpOBaHHE XMMHMUECKOTO COCTaBa BOZI 03. IlneuieeBo, Kak U GOJib-
UIMHCTBA ApPYIMX BHYTPEHHHMX BOJOEMOB, NPOMCXOOMT B OCHOBHOM TMOJ
BIIMAHHEM MOBEPXHOCTHOrO CTOKA, KOTOpBIA B BOOHOM OajlaHCe COCTaBIIAET
cpiie  60%. HeomHopomHocTs B XapakTepe penbeda U IeOJIOTUYECKOTO
cTpoeHusa Booc6opa o3epa 00y CIIOBIMBAET M Pa3iHyMe XMMHUECKOIO COCTaBa
pacTBODEHHBIX BEIUECTB B NIPHIOKaX.

Pexu TpyGex um Kypotusa, pyusn Becbkosxa, Manasa Cnyna, I'pemawit
Knrou 1 Ap., DOTHHBI KOTODBIX JIe)KaT B MOPEHHBIX ITTHHAX U IeCKax ceBep-
HBIX CKIOHOB KiMHCcKO-IMHMTPOBCKOW rpadpl, OOOramainT CBOUM BOOBI
371eKTPOJIMTaMH, B OCHOBHOM KalbliMeM M ruapokap6onatamu. JlonMHBI
npurokoB Kyxmaps, Cumanen, CoceHka M [Ip. pacHoJIONEeHb! B HU3MEHHOI,
3a60JI04YEHHON MECTHOCTH, II03TOMY B TEY€HHe BCEro roja 3T pyubM HecyT
MeHee MUHepaIM30BaHHble Boabl (Ta6m. 11).

T'nppoxumuyeckue o6cnenoBanua p. TpyOex HEOMHOKPATHO YKa3BIBAaIH
Ha ee KaTacTpoduueckoe 3arpsasHenue. Eue B 40-x rogax mpouuioro crone-
THA OTMEYIOCh NaryGHOe BO3[EHCTBUE 3arpA3HEHHBIX BOJ, PEKU Ha 03epHbIN
pBIGHBIH MPOMBICE]l M YKa3bIBaJIOCh Ha HEOOXOAUMOCTh IIPOBEIEHUA CPOUHBIX
MpaKTHYECKHX MEPONPUATUA 10 O3[0pOBNeHHI0 pexd. C HHTEHCHBHBIM
pasBUTHEM B T. [lepecnaBnb-3asiecckoM KpacCHJIbHBIX MPEANPUATHHA, AOOBH-
The CTOUHBIE BOJBI KOTOPBIX cOpachlBaJIMCh HemocpedcTBeHHO B p. Tpyoex,
B konue XIX B. %um3Hp B peke NpaKTHYeCKM Npekpatunack. Boma B Hei
6BUTa TAKOrO KayecTBa, YTO He TOOWIach Jaxe 1A CTUpKU OenbA. JIMkBUOa-
UMA KpacWIbHbIX (paDpUK CYLIECTBEHHO YIyullM/Ia IOJIOKEHHEe. Yie
B 1928—1930 rr. mMpH3HAKOB CHJIBHOTO 3arpA3HEHMs He OGHApYXWBanoCh.
OpHako ¢ pOCTOM YHC/IEHHOCTH HAaCEJIeHMA ropofAa ¥ pa3BUTHEM IIPOMBILUIEH-
HOCTH K 1963-1964 IT. HHTEHCHBHOCTDb INPOLECCOB CAMOOUMLICHHA B pEKe
338METHO TIOHM3WIIACh W TIPU3HAKH 3arPA3HEHUA OKOJIO YCTbA OCTaBaJIUCh
HOBOJIBHO 3ameTHbIMA (Pocconmumo, 1931; ®emopoba, 1967).

B 1980 r. 6pu1 IpoU3BefieH OTBOA GOJIbLIEH YacTH CTOKOB II/0 ,,CriaBuy’
B 03. ComuHo, MuHya p. Tpy6ex u o3. [InemeeBo. 310 MepONpUATHE T0O3BO-
JIANO CHU3UTh YPOBEHb OCHOBHBIX 3JIEMEHTOB COJIEBOTO COCTaBa B peEKe
u crabunusupoBate Ux pexaiM. Ecnn B 1963—1964 rr. copepxaHrve HOHOB
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TaGnuuga 11

PUINKO-XHMHYeCKHEe XapaKTEPHCTHKH BOABI MPHTOKOB 03epa
B KOHIE HIoffi—Havaje aBrycra 1929 r. (mo: Pocconnmo, 1931)

I'ny6una, M
MecTto oTGopa Temne- pH ek TpO- Co, T'uppokap-
npo6 Makcn- |ot6opa | patypa, TIpPOBOL- cBobon- GoHaThI,
MasibHas | mpo6e1 °C HoCTb, 10™*| Has, mMr/n Mr/n
P. Tpy6ex, 3.0 1.0 19.0 7.8 4.08 17.6 255
0.5 KM OT yCTBA
P. KypoTHa 0.7 0.5 17.0 8.0 3.21 - -
P. BecbkoBKa 0.5 0.2 16.2 | 1.9 3.84 11.0 257
Pyueit Manas - - 17.3 7.8 4.31 20.9 306
Cnyna
Pyueit y Cusero - - 15.9 8.3 3.64 3.3 264
KamHsa
ooy I'pemsy - - 6.4 | 7.4 4.20 41.8 279
Pyueit Kyxmape 1.0 0.5 15.5 7.7 2.37 16.0 145
Pyueit CumaHell 1.3 0.5 16.1 7.0 1.56 18.7 103
Pyueit Cocenka 0.3 0.2 239 | 1.5 2.52 18.7 163

KansMa B ycTee p. TpyGexx BappupoBano B npegenax 102—120 wmr/m,
mpHyeM B pafioHax cOGpoca IPOMBILUIEHHBIX M OBITOBBIX CTOKOB B UepTe
ropoja Jgoxoawno g0 157 mr/n, T0 cOBpeMeHHbIN YPOBEHb €r0 B YCTbe PEKH
craj Huxe B 2—3 pasa — 53-93 mr/n (1abn. 12). IloHusunucy Henmocpen-
CTBEHHO CBA3AHHOE C KalbliMeM COAepX@HUe IMOpokapGOHATOB M OOu@AA
MUHepanu3anusa. OpHako ¢ParMeHTapHOCTh M HEAOCTaTOYHOCTh [AaHHBIX
IO 3JIEMEHTaM COJIEBOIO COCTaBa He MO3BOJIAET C [AOCTaTOYHOH MOCTOBep-
HOCTBI CUMTAaTh YCTOMYMBOH HaMeTMBLIyHCA TeHAeHUU. Tak, mpoGrl BOmbI,
B3ATbie Ha paccTogHUM 10 KM Brille Mo TeueHuio y c¢. KpacHoro u Hernocpen-
CTBEHHO B YCTbe peKH, BBIABWIHA OTHOCHTENbHO HeGombiuoe (Ha 10—15%)
MOBBIIIEHHE KOHLEHTPAlMK COJlel KalbLMA M MarHMA Ha pacCMaTpUBAEMOM
yuactke (1abmn. 12).

bBonee HarnsmHOo O BIMAHMHM TOPOA2 Ha KayecTBO BoOpl p. Tpy6Gex
CBUAETENBCTBYET 3HAYUTENIbHOE, UHOIAA 0 4—5 pa3, yBellMueHUe COepIkaHuA
HAaTpUA, KaJusA, Cynb}arToB, XJIOPUAOB, 3 TaK)Ke OHOTEHHBIX 3EMEHTOB.
Ha otHocuTenbHO He3sarpsAsHeHHOM YyuyacTke pexu y c. Kpachoro Bo Bce
Ce30HBl rofia copepxanue oblero asora u ¢ochopa GbUIO 3aMETHO HUXKE,
yeM BO3Te Ycrba (puc. 21). Cesonnas gunamuka o6umx ¢GopM GHOreHHBIX
3JIEMEHTOB YKa3bIBaeT Ha YCTOMYMBBIM 3aKOHOMEpHBIA POCT MX KOHLEHTpa-
UMY B NEPHOJ ¢ Mas IO HI0Jb, KOT[la KOHLEHTpalus a3o1a U ¢ocdiopa Boase
YCTbA [OCTHTaeT MAaKCHMAIbHBIX 3HAYEHUH. AHAIOTHYHAA CUTYalUsA Xapak-
TepHa M WA Apyrux ¢opm asora u ¢ocdopa (rabn. 13). Takoi xapaktep
TNOBEOEHNA OHMOTeHOB MO3BOJIAET CBA3aTh 3arpA3HeHHe p. TpyGex B yepre
ropopa NpeuMYyLIECTBEHHO ¢ GBITOBBIM CTOKOM, XOTA B OT/EJIbHBIE NIEPHO/IbI
OHO MOXET B 3HAYMTEIBHOH CTelleHH OTpedeNIATbCA CMbIBOM C NOJIel YacTH
BHECEHHBIX a30THBIX M pochOpHBIX yOOGpeHHH.

Bosbliue ce3oHHble KOeDaHUA B COAEPIKAaHHM Pa3IMYHbIX KOMIIOHEHTOB
B ycrbe TpyGexxa B COBOKYIHOCTH C CHJIBHBIMHM BapHallMAMM HHTEHCUBHOCTH
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Taonunga 12
KoMnoHeHTbI coneBoro cocrasa BoAn! p. TpyGex B 1984 r.

MecTo oTGopal Na K Ca Mg XecTxoCTs, HCO: | so: | ¢1 CymMmma
npo6 M «3KB /71 3 4 HOHOB
Mr/m Mr{n
3uma (10 mapTa)
¥ c. Kpachoro 7.310.55( 89.2 | 249 6.61 383 | 11.0| 4.2 520
Ycrbe 10.0/ 0.98! 93.2 | 30.3 7.15 420 | 18.5] 9.9 583
Bechna (7 mas)
¥ c. KpacHoro - - 73.4 19.3 5.26 - 7.5 1.6 -
Ycree - | - 78.0 16.9 5.29 - |41.0[16.1 -
Jlero (10 aBrycra)
Y c. KpacHoro - | - 179.2*%| 36.9 12.0 - 6.3 5.5 -
Yetbe - | - 52.6 15.4 3.90 — [ 23.514.3 -

* CyuiecTBEHHOE, IPHMEPHO B 3.5 pa3a, MpeBbllu¢HNe COAEPIKaHUA KanbUMd 1 MarHUA
y ¢. KpacHoro no cpaBHeHMIO ¢ yCTheM B aBTycTe 1984 r. npu oGpaTHOM COOTHOILEHMM
CyNb(aTOB M XJIOPUAOB MOXET GbITh BHI3BAHO 3aTMOBLIM BhIGPOCOM BbIlIe MecT 0T6Opa
npo6 HOJOMMTOBOII MyKH, MCIOJIbAYEMOH B CelbCKOM XO3MHMCTBE ISl PaCKMCIIEHHMA
ToyB.

TaGnuuma 13

Copepianne GMOTeHHbIX 371eMeHTOB B Boje p. TpyGex B 1984 r. (mr/mn)

Mecto 002 | P-PO, | Popw |N-NH, [N-NO, [N-NO;, | Nogm

13-17 mapra

¥ c. KpacHoro 0.060 0.060 0.055 0.004 0.66 0.72

Yctee 0.110 0.135 0.135 0.006 0.89 1.25

7-12 man

¥ c. KpacHoro 0.014 0.103 0.020 - 0.16 0.19

Yerbe 0.058 0.170 0.220 - 0.42 -
11-16 nioHn

Y c. KpacHoro 0.070 0.065 0.035 - 0.11 0.36

Yerse 0.172 0.190 0.250 - 0.15 1.03

16 vions—3 aBrycra
Y c. KpacHoro 0.150 0.174 0.082 - 0.92 1.28
Ycrbe 0.210 0.270 0.990 - 0.50 2.70
30 aBrycra—6 cenrabpsa
Y ¢. KpacHoro 0.067 0.075 0.035 - 0.04 0.36
Ycrne 0.100 0.145 0.110 - 0.12 1.00
17-30 oxTabps
Y c. KpacHoro 0.077 0.086 0.040 0.006 0.10 0.74
Yerse 0.164 0.170 0.460 0.017 0.72 1.90

51



me/n

020t
a5t
onl NVAY
\ !\ y v \
/ l\l\/l/l l\l’l L1 L4 1111
) L1 ) 114
0.08 =5 VvV XX T VI
1985 e. 1984 2. 1985 2.

Puc. 21. JlnHamuka oBmero docdopa (@) mobiuero azora (6) B p. TpyGex.
1 — B ycree; 2 — y c. Kpachoro.

6MOXMMHUYECKHX  TIPOLIECCOB  IIPEBpAIIEHUA  BEILECTB  OMNpedeNALIMM
06pa3oM CKAa3bIBAlOTCA Ha XMMH3Me IpelyCTbeBOM uacTH oO3epa, TAe NpHU
CMELUEHNHM PeYHbIX M O3epHBIX BOX cO30aeTcs OcoObii pexaim. Mccnenona-
uusa E. U. ®epopopoii (1967) mokasamu, YyTO 3UMONA XHMHUYECKHe COelUHe-
HMA, BHOCHMBIE pPEeKOH, paclpOCTPaHsSIOTCA HaleKo 3a Ipelesbl IMpenycTbe-
BOTO TNpPOCTPaHCTBA M MOTYT OBITh OOHApY)XEHbl Ha PacCTOSHHAX MO
1-1.5 xM oT ycTea. B nerHud mepuon B peaynbTaTe [AEATENIBHOCTH BeTpa
CO3[0aKTCA YCIOBHUA OJiA GbICTpOro mepeMelIMBaHUs BOJ, U yXXe B Npefenax
NpUBPEKHOrO MENKOBOAbs HOPMHUPYETC BOMHAA MAcca, COCTAB M MUHepa-
JIM3alUA KOTOPOM HEOTIMYMMBI OT aHAJOTMYHBIX XapaKTePHMCTHK OCHOBHOH
BOIHOM Macchl 03€pa.

Ilo xapaxTtepy BomHoro pexmma k p. TpyGex OGnuaku p. Kyportus,
pyuwu BecbkoBka, flseBka, bonpimaa Cnyma. B teuenue Gonbliuelt yactH
roja 3TH TIPUTOKMU HecyT Golee MHUHepPaIM30BAHHBIE BOIBI C MOBBILIEHHBIM
COOEp)KaHMEM OMOTEHHBIX 3IEMEHTOB, IO CPaBHEHMI0O C BOJAMM O3€epa
(tabn. 14). OboraiueHve BoJ NpPUTOKOB COeOMHEHHAMM 230Ta U docdopa
TIPOUCXOMUT, OUEBUJHO, B pe3ynpIaTe XO3ANCTBEHHOM OEATEJIBHOCIH YeJlo-
peka. Ha Geperax HeKOTOpHIX peyeK M pyubeB paclONOXeHbl XHBOTHOBOM-
yeCKHe KOMIUIEKChl, CTOKM C KOTOPBIX cOfdepxar GoJblIoe KOJIMYEeCTBO
OMOTeHHbIX a3neMeHTOB. C HayaaoMm TOJIOBOIbA, B KOHLE MapTa—Havaie
anpens, KOHIEHTpalluAd GMOTE€HOB HAaYMHAET CTPEMMTENIBHO MMajaTh B pe3ylib-
TaTe pa3baBneHus BELMHMMH BOOAMM, M aGCOMOTHbIA MHHMMYM KOHUEHTpa-
UMK [PUXOOWTCA Ha JieTHHe MecAubl. OTCyTCTBHe MOOPOOHDBIX CBEIEHUH
He TO3BOJIAET [I€TAJIBHO NMpPOCIeOUTh 32 IMHAMHUKOMN CYMMBI 330 TCOMAEPIKALLMX
KOMIIOHEHTOB B 3TOT KpadHe OTBETCTBEHHbIM Nepuop »M3Hd o3epa. Ho
HECOMHEHHO OJHO — KOHLEHTpauus oOIuero asoTa M OTAENIBHBIX €ro
¢dopM MoOXeT TNoABepraTbCA  3HAUMTENBHBIM  GIYKTyauusM, CBA3aH-
HBIM KaK ¢ MOTOMIBIMM YCIOBMAMM, TaK W CO MHOTHMHM ApYrumHd ¢ak-
TOpaMH.

bnaronpHuaTHbIE TeMIlepaTypHble YCIOBHSA C HACTYIJIEHHEM JleTa NPUBO-
OAT K HHTeHCH(HKALWE MUKPOBHONIOTHYeCKUX TIPOLIECCOB, K BHOXUMHYECKHE



TaGnuua 14

BHoreHHsle 31eMeHTbI B IPHTOKAX o3epa B 1983 r., mr/n
(no HeonyGnnkoBaHHBEIM AaHHEIM M. B. 'aneenoii)

'i?[:;;? A3OTCOnep)Kau.u[e COeOHHEHHA ¢°c¢;22;;:fl:f!:<:ume
Iputok Helte-
wmi | N-NH, | N=NO, No6u P—PO, Posu
Becha (30 mapTa—>5 mas)
0.12-0.55 | 0.53-1.40 | 1.85-2.85 | 0.05-0.15 |0.18-0.45
P.K 5
ypOTHA 0.20 0.92 2.18 0.09 0.26
0.02-0.20 [ 0.12-1.20 | 0.64-2.25 | 0.03-0.05 |0.09-0.50
5
Pyueht Beckionxa 0.08 062 1.40 0.04 0.21
0.05-0.50 | 0.00-0.33 | 1.25-2.10 | 0.03—0.08 [0.07-0.13
i S 5
Pyuett Aaceica 0.18 0.12 1.53 0.06 0.10
Pyyent Kyxmaps 1 — 0.66 1.50 0.07 0.16
Pyueit Manaa Cnypna 1 - ! 1.38 1.25 0.07 0.16
Jleto (27 masg—3 aBrycra)
0.16-1.25 0.07-0.09 [0.30-0.39
K 3 - 0.16-1.25 | 5
P. Kyporia 0.66 0.08 0.35
Pyuett Bechionia 5 _ 0.03'—12.20 0.67 0'0852.07 0.133(;.44
0.29-0.70 0.05-0.15 [0.24-0.39
3 - 0.29-0.70 | 4 49
Pyuett Aaenka 0.50 0.09 0.33
Ocenb (13 ceHTa6pa—15 okTabps)
0.14-0.37 | 0.60-1.60 | 1.66-2.12 0.26—0.60
. K 2 017 [%:26-0.60
P. Kyporns 0.26 1.10 1.89 0.43
Pyueit BecbkoBka 2 —0.0(3)-—0(7).10 0.23 —0'483%60 0.06 40'13._1%25
0.05-0.42 | 0.02-0.09 | 1.12-1.42 0.13-0.67
2 0.08 (%13-0:67
Pyuelt flaceia 0.24 0.06 1.29 0.40

IIpumevanune.3oech u B Tabn. 15, 18: Han yepToil — Mpedesibl W3IMEHEHWH, ITOf,
4YepPTOM — cpenHee COmepIKaHue.

¢dakTOppl HAYMHAIOT ClHenMdHYeCKH OTPa)kaTbCAd HA AMHAMMKE OHOreHHBIX
3remMeHTOB. B ycthe p. KypoTHu ¢ Hayana oo KOHI2 Mas, BO3BMOXHO M Jajee,
KOHIIEHTpalua 0OlIero a3oTa MpoAoJKaeT NMajaTh, TOrJA KakK COAEp KaHUe
o6ero ¢ocdopa nocne BeceHHeR yOBUIM CHOBa BO3paciaeT. AHaJOIMYHBIE
H3MEHEHUs 3TUX KOMIOHEHTOB HaGNIONaloTCA U B OceHHuil epuop, (puc. 22).
[IpyyMHON MOHMXKEHUA COOEPXAHUA OOLIEro a3oTa MOryT ObITh pa3BURAlO-
Meca B ONTUMANIbHBIX YCTIOBHAX MOIUIHBIE TNpOlecchl ACHUTPHHUKALNY.
Ha 310 yka3spiBaer peskas yGbUis HutpatoB (B 2—3 pasa) B paccMmaTpuBae-
MBIH IlepHOf, NpH OJHOBPEMEHHOM HeDOONBUIOM H3MEHEHMU COJepXKaHUA
aMMOHMHHOTO H OPTaHHYECKOI O a30Ta.

Taxum o6pazoM, HUHTEHCMGUKALHUA MHKPOGHOIOrHYECKHMX MpPOIECCOB
B JIETHHA M OCEHHUH CE30HBI CIIOCOGCTBYET CaMOOYMILEHHIO PEKH M TeM
CaMBbIM YaCTUYHO TpeJIOTBpaliaeT NOCTYIIIeHHe BeCbMa ONAacHBIX 3ar pA3HECHUHA
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Puc., 22, JlInnamuxa docdopcogepxammx (g) ¥ asoTcolepxaumx (6) coeTuHeHMi
B p. KypoTHa.

1 —Pogm; 2— PO,;3 — Nogm; 4 —NO,; 5 — NH,.

B 03¢po. OgHako 3TOT, HECOMHEHHO, IMOIOXMUTENbHBIH (pakTOp He Haer
HMKaKHX OCHOBAHMH Ui pPa3MELIEHHA >XHBOTHOBOTUECKUX KOMIUIEKCOB
B BOJIOOXPAaHHOM 30HE PEKH, TaK KaK [a)ke OCTalolleecs Mocie HaKTepHaib-
HOTO pa3pyLIeHUA KOJIMYECTBO HUTPATOB 3HAUMTENIBHO NPEBBIILAET eCTECTBEH-
Hble KOHIEHTPalMH HEOpraHHYecKUX (OpM a30Ta B O3epe M IpedcTaBiseT
MOTEHIHATTBHYIO YTPO3Y 1A €ro phIGHOrO HaCENNeHNUA.

OTnHYUTENIBHOM OCODEHHOCTBI0 03epa ABIACTCA HATIMYME 3HAYMTEIIBHBIX
HCTOYHUKOB MOJ3€MHOro INUTaHMA. IloBepxXHOCTHbIE M TNOA3EMHBIE BOBI
30HBI aKTUBHOTO BOJOOOMeHa OacceliHa O3epa MMEIOT OJMHAKOBBbIE I'MApPO-
KapGOHAaTHO-KATIBLMEBBI COCTAB M MHUHepanmusauuio (1a6n. 15). Haumens-
LIyI0 MMHEPUIM3alMI0 MMeeT BOAa MOBEPXHOCTHOTO CTOKa. Mecta BhIXOpna
IOA3eMHBIX BOJ M3 Gonee raybOKO JIeXamMXx TOPU3IOHTOB INpPHYPOYEHBI
K 10ro-BOCTOYHOR M K Haubojiee riyBGOKOBOIHOH CeBepo-3allafjHOH 4acTAM
o3epa. 3[ech OTMEUATCA KOHLEHTpaLuy oTaesbHbex HoHoB (Na + K)*, 8O3,
NpeBpIIAOlME CpelHMe 3HayeHHA B 2—4 pa3a. ‘JT0 CBA3aHO, OYEBHJIHO,
¢ OPUTOKOM B 03epO NOJA3EMHBIX BOA U3 KJIA3bMHMHCKO-2CCENBCKOro BOJO-
HOCHOTO FOpPH30HTA.

B npoGax, 0ToGpaHHBIX HEMOCPEACTBEHHO B MECTaxX BhIX0/1a ra3HpyoIMX
UCTOYHUKOB B IOTO-BOCTOYHOW YacTH 03epa, OTMEYEHO HECKOJILKO MOBBI-
LIEHHOe cofepXaHue HOHOB xiopa (17 mr/m). B coctaBe rasoB 3THX UCTOY-
HHMKOB npeoGiafjalT MOJEKYNAPHBIA a30T U MeTaH (oObemHas gons, %) :

N2 npoGsl 0, N, COo, CH,

1 12.0 554 0.3 32.4
2 9.6 78.0 1.0 5.1

MuHepanusauus BOABI M3 3KCIUIyaTaIMOHHBIX CKBaXKMH TOPOJICKHMX
BOI03200pOB 1 M 2, pacHONIOXEHHBIX COOTBETCTBEHHO Ha BOCTOYHOM
U 1OKHOM NoGepexbax o3epa, GIMM3Ka K TaKOBOH 3KCIUIyaTMPYeMOTO MOC-
KOBCKO-THENPOBCKOI'0 BOJIOHOCHOTO ropn3oHTa. KoHueHTpauus monos Cl
i SO, noBblleH2 B 5—9 pa3, 4TO yKa3blBaeT Ha [OTIOJHHTENbHbIA NMPHTOK
B BOZI03a6OpHbIE CKBaXXHHbI TO/I3EMHBIX BOJ, U3 GoJlee M1yBOKHX BOJOHOCHBIX
FOPH30OHTOB. AHaIM3bl BO/B M3 DAa3THYHBIX TFOPH3OHTOB Ha TePPHTODHM
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TaGnuua 16

CocTas BoabI CKBAaXMH ropoACKOro Bogo3abopa

Homep Ca Me KecTiocTs, P-PO, | Posm | N-NO, No6w
CKBAXHHDI MT « 3KB/N
mr/n mr/n
3 105 | 484 9.25 0.03 0.17 0.005 0.43
6 114 | 30.3 8.20 0.03 0.20 0.004 0.45
17 123 28.3 8.50 0.03 0.17 0.004 0.35
19 114 18.8 7.25 0.03 0.04 0.003 0.43

BofocOOpa O3epa NMOKA3awlM Ha CHIbHbIE BapHalMM B e¢ 3alacax ¥ MOHHOM
cocTaBe: 06IUaA XeCTKOCTb MeHanach OT 0.5 mo 10 mr . 3kB/1n, cyXo# ocra-
ToK — 0T 100 mo 800 mr/n. HenocrosHcTBO Ae6KTa ¥ XMMHYECKOIO COCTaBa
HMeeT MeCTO M B IIpefesiaXx OTAENBHOIO BOJOHOCHOTO TOPH3OHTa. AHAJIU3bl
BOJbl M3 YETHIPEX TOPOACKHX SKCIUTYyaTalMOHHBIX CKBAMMH, MPOGYpPEHHBIX
Ha rny6uHy 30—50 M B HenmocpedcTBeHHOM GIM30CTH ApPYr OT Apyra M oT
GeperoBoit nuunn o3epa (100—150 M) B AuBape 1985 r., noATBepxIA0T 3Ha-
uuTeNnbHY0 AMpdepeHIMPOBAHHOCT COCTaBa MHTAIIIMX O3epO NMOJ3eMHBIX
Box (ta6n. 16). Bogs! Bomo3aGopoBs 1o o61eil MUHepaM3alyu ¥ KOHIEHTpa-
ITMM OCHOBHBIX HOHOB Pe3KO OTIMYaI0TCA OT O3EPHBIX.

CoBpeMeHHBIH ypOBEHb COAEp)KaHMA COJIEA B O3epe OIpefenAercA
MpollecCaMM CMELIEHUA BCEX YKa3aHHBIX BhIIIE BOJ C OYeHb MATKUMH BOJa-
MH. aTMOC(hEepHBIX OCaIKOB (C YYeTOM HCIapeHHs), KOTOpBIE BHOCHT 3aMeT-
HbIi BKNag B BogHbii Gamavc (5 %). OpHako UMpoKas BaphaGeNbHOCTb
HOHHOTO COCTaBa NOBEPXHOCTHBIX M IIOA3€MHbIX MCTOUHMKOB [TMTaHHS B COBO-
KYHMHOCTH C HEJOCTaTOYHOM H3YyYEHHOCTBbIO I'MApPOTEOJIOrMYeCKOW M THOpO-
XUMHUYECKOH OGCTaHOBKH HE NMO3BOJIsAET C [AOCTOBEPHOCTBIO OLEHUTh BKIIAL
KaXJol U3 cOCTaBNArUMX 0OamaHca npu ¢GOpPMHPOBAHMH KayeCTBEHHOTO
cocraBa Bofnl o3epa. [lomeiTka paccuMTaTs KOHLEHTpalMX MOHOB KasbliUsA,
MarHua M cynp¢aroB B 03€pe C MCIO/Ib30BaHHEM MOJENH IPOCTOTro CMellie-
HUAL BCeX KOMIIOHEHTOB MPHXOJHOW 4YacTH OanlaHca NpHBeNa K BelIHYMHAM,
oTnMyaroMMca ot dpakTHueckux Ha 20—50 %. CBoeoGpa3ue BOOHOTO pexrmMa
3aTpyOHAET OCYLUECIBIIeHHe OOBIYHBIX DalaAHCOBBIX PacyeToB M AJIA APYTHX,
B YACTHOCTH OMOTE€HHBIX, 3JIEMEHTOB.

XuMHYecKas XapaKTepHCTHKa BobI 03epa. KOHIEHTpauya MUHEpPaIbHBIX
cornei B 03. IlnemeeBo NpeBOCXOANT TaKkOBY 6oJibliMHCTBaA 03ep flpocnas-
ckoi obn. OO6u@as MHHepaau3auus ero BOMA cocraBisaeT okoino 300 mr/i,
XeCTKOCTb 3.5 ™r.3xB/n. ITH HOKa3aTeNll XapaKTepu3yKWT BOAY 0O3epa
K2K JOCTaTOYHO XOpOIUyI0 [JIA pas3fIMYHbIX BHAOB BOLNONONB30BAHHA.

3HauKTeNbHAA MHEPLHOHHOCTh BOIOEMa C IIEpHOJOM BOAOOOMeHa Goree
5 7er ompenenseT XapaKTep TOPH3OHTAJILHOIO paclpelie/IeHHA 3JIEMEHTOB
COJIEBOrO COCIaBa, OCODEHHO TeX €ro KOMIIOHEHIOB, KOTOpbIe JIHILb
B HeGOoJBLION CTeNeHH 3aTparuBarnTcA GHOTHYECKHM KpPYTroBOPOTOM. B 3umM-
HU#A TIepUOJ, KOTAa BIIMAHUE KITMMAaTHYECKHMX M FHOPOJHHAMHYECKHX HaKTo-
pPOB Ha BOJHYI0 Maccy Ocabnsaercsa, MUHEpalu3auya U HOHHbIA COCTaB BOJIbI
COXDaHAKTCA IPaKTHYeCKM HEM3MEHHbIMM IO BCeH aKBaTopMM oO3epa
(1a6in. 17) . BecHoit u teToM 310 01HOOG6pa3ue Hapyaercsa. Ha murtopaipHbix
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Ta6nuyga 17
Conenoit cocras BoAbl 03epa B 1984 r.

. Cymma
Mecto oTbopa Na | K | Ca Mg Xectxocts, | HCO; | SO;~ | Cl- | moxos
npo6 MOy MT «3KB/n M/
3uma (10 mapTa)
Cr. 2 8.2 | 1.2]147.2 126 3.40 178 27.0 | 10.1 284
Cr. 3 (ueHTp):
IMWIMMHHOH 8.2 | 1.2{43.8113.5 3.30 173 23.8 |10.8 275
meTanumHuoH | 8.0 | 1.2|45.0 | 13.7 3.38 177 23.8 |10.5| 279
runonumHmon | 8.0 | 1.2|47.8 | 14.3 3.57 193 23.8 |10.6 288
Cr. 4 8.2 | 1.2]48.2 |11.9 3.39 178 27.5 |10.5 285
Cr. 5 8.2 | 1.2]47.0|12.6 3.39 174 27.5 |10.6 281
Cr. 6:
noBepxHocts | 8.2 | 1.2{48.2 | 12.9 3.47 172 27.5 |10.2] 281
oHo (15 M) 8.0 | 1.2]1484 | 126 3.46 178 31.0 |10.4 289
P. Bekca 8.2 | 1.2]45.2|13.4 3.36 174 26.0 |10.2 278
Becua (7 masn)
Cr. 3:
NMOBEPXHOCTh - - [42.0]13.2 3.19 - 23.0 110.0 -
cepeHHa - — 1422|137 3.24 - 23.0 |10.1 -
oHO - - |42.8 (139 3.28 - 22.5 (10.0 -
Cr. 1 - - 1436 | 12.6 3.22 - 23.7 1 9.9 -
I - — |436|124 3.20 - 24.0 |110.1 -
I — - 143.2 1126 3.20 - 25.0 | 10.2 -
v - - |42.8 136 3.26 - 25.0 {10.1 -
A" - - }48.0]131 348 - 25.0 {10.8 -
P. Bekca - — 438} 9.7 2.99 - 22.5 §11.9 -
Jlero (10 aBrycra)
Cr. 3:
MOBEPXHOCTh - — 1414|134 3.17 - 23.0( 9.8 -
cepeduHa - - 1426 |13.5 3.24 - 23.0] 9.6 -
oHo - — 143.0(12.8 3.20 - 21.3 | 9.7 —
Cr.1 - - [38.4|14.0 3.07 — 23.5 | 10.1 -
I - - ]38.2|126 2.95 - 240 9.7 -
I - — 138.0]13.2 2.99 — 2501 9.5 -
v - - ]41.0]12.0 3.04 - 24.0 | 10.0 -
\'A - - 1504 |16.0 3.84 - 24.0 | 13.7 -
P. Bekca - - 137.2]129 2.92 - 23.34( 9.3 —

CTaHLMAX CWIbHBIE HaTOHHbIC BETPhI Pa3JMUHOTO Hall paBJIeHHA CIOCOGCTBYIOT
HHTEHCHBHOMY IepeMELMBAHMIO BOJ M NMOTbeMYy B BOOHYI0 Maccy oBOralieH-
HbIX MHHEPAIbHBIMH KOMIIOHEHTaMM [OHHBIX OTJIOXKEHHH pa3THYHOM mucC-
nepcHocTH. B peaynbrate 3TOro oGLIAA MMHepaM3aluAs B BOAE TOBHI-
maetca. Hao6opoT, oGMIbHBIE OO NPUBOIAT K KPaTKOBPEeMEHHOMY pa3-
GaBIIeHNI0 U JIOKAJIBHOMY TOHWKEHWI0 KOHIEHTpalMl MOHOB. COBOKYIHOCTB
3THX IPOTHBOIOJIONHO HAINpPaBJICHHBIX TO BO3AACTBMIO HA MUHEPaJIM3aLHUI0
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TIpOLIECCOB MOJKET JOBOOMTh PAITTHYMA B BEJIHYMHAX JKECTKOCTH Ha OTHEIbHBIX
MEJIKOBOIOHBIX CTAHIMAX [0 3HAYMTENBHBIX BeJMYMH. Tak, MpH yMepeHHBIX
BeTpax CeBepo-3aMajIHOrO HANpapjieHMs B aBrycte 1984 r. sxecIkocTb BOABI
Ha JMTOP&IBHOM cTaHuMM V 6buia Ha 20—23 % Bbllie TAKOBOA Ha CTaHIMAX
I1 u OI (1a6n. 17). Otclopa cienyer, YTO XapakTep TOPU3IOHTAIBHOIO pac-
IpeneneHnUsA IeMEHTOB HOHHOIO COCTaBa M B II€JIOM MMHEpATH3allMHd Ha
HeGonmbumxX TrNyOMHAX B Ge3nemHBIA NEPHON IOMHOCTBIO ONpelesAeTCA
TUJIPOJIMHAMUYECKHMH M IJTMMATHUECKHMH (paKTOpamMM, KOTOpDHIE B TO e
BpeMsa TNpaKTHYECKM He BIMAKNT HAa MMHEPAIN3alMI0 BOAbLI IeNarMabHOH
YacTH 03epa.

CootHolleHMe DiIaBHBIX KaTHowoB (Ca>Mg>Na>K) B Bopme o3epa
HOATBEpPXIAeT OO0 TeOXMMHMYECKYI0 3aKOHOMEPHOCTh — CTpeMIICHHE
K eOMHOOGpa3Hi COCTaBa BceX IPECHBIX BOJ peK M NpPOTOYHBIX O3€Ep,
HECMOTPA Ha GONbLIME Pa3IUyiA B JIHTONOTMH HX BofocGopoB. OHO OTpaXaeT
U3MEHEHNA, INpOMCXOJALMe B IpoliecCe HOHOOOMEHHBIX peaKiMiA BoO[
C MHHEpaJIaMH IIOYB M OTJIOXKeHHMH IOCITIe NTepBOHAYaIbHOTO BBIIIENIAUMBaHUA
KaTMOHOB M3 MAaTePHHCKHX MOPOA.

Cootnolenne karuonob HCO3; > SO3~ > Cl7 oGsmnoe, npucyiuee
GOJIbIMHCTBY TOBEPXHOCTHBIX BOJ cyuM. B cooTBeTcTBMM C 3TMMH XapakTe-
PUCTHKaM# BOJBI 0O3epa OOJDKHBI OBITh OTHECEHbl K KaJIbIMEBOHl TIpyTiNe
rugpoKapbOHaTHOTO KJlacca IPHPOAHBIX BOJ.

AHaM3 BceX MMEIIIMXCA MATEpHAJIOB IO KOMIIOHEHTaM COJIEBOTO
COCTaBa MO3BOJIACT BBIABHTH TCHAEHIMH UX H3MEHEeHUA BO BpeMeHH. B 1919—
1930 rr. oOmas >ecrKoCTh BOOBl B IEHTPAIbHOM YacTH 03epa BO Bce
CE30HBI IOJa M Ha BCeX TOPU30HTAX NMPaKTHYECKH BCeria OCTaBallaCh HMDKe
3- Mr.3ks/n. B HoBepxHOCTHOM cloe OHa Jgoxomuia go 2.27 H He Hpe-
ppimana 2.42 Mr . 3kB/n (Poccomumo, 1931). Cnycra 30 ¢ aummuM ner
(1963—1964 rr.) maxke B NepUOXbI JIETHEH CTarHalMW, KOIJla COAEPIKAHUE
coJiefl OObIYHO NOHIDKEHO 110 CPABHEHUIO C MOMIEAHBIM IIEPHOMIOM, KECTKOCTh
BOJIbl B NOBEPXHOCTHOM CJIO€ NMOCTOAHHO MepiKasiach Ha ypoBHE 3 Mr « 3KB/1
(®epopoBa, 1967). B 1980 r. npomnsonmo HeGONbIIOE yBEIHYEHHE COTEPXKa-
HASL CYMMBI HOHOB KaJIBIIMA M MAarHuMsA 10 cpaBHeHMI0 ¢ 60-MM rogamu.
Bonee nompoGHble McceIOBaHHA COJIEBOro cocTaBa B 1984 r. noarseppuny
ycTOiuMBOE BO3pacTaHWe KOHUEHTPALMH coJlel B HauGoJiee HHEPTHOHR BOJHOH
Macce HeNaruaipHOM 4YacTH o3epa. JKecTKOCTb NMOBEPXHOCTHOM BOMABI B 3TOM
[1y60KOBOOHOM paiioHe oO3epa Bcerga Obpia Bbile 3.17 Mr . 9xB/n
(ta6n. 17).

AHanu3 copep)kaHUA OCHOBHBIX aHHOHOB (rWipokapGoHaTel, Cynbgarhl,
XJIOpMAbI) NOATBEPHKIAET BHIBOJ, O MPOM3OLISHIIMX CEPbe3HbIX HIMEHEHHAX
B THIPOXMMHYECKOM pexdMe oO3epa 3a paccMaTpuBaembmi nepuop. Ecmu
B 1919—1930 rr. cpenHee cofiepkaHie GHKap60HATOB HAXOOWIIOCHh Ha YPOBHE
150 mr/n, a cynsdaros ¥ XJIOpUIOB — B npepenax 3—4 mr/m, To k 1984 r.
KOHIleHTpausa O6uKapGOHaTOB Ha BCefl aKBaTOpMH O3epa crala pPaBHOH
npumepHo 175 wr/m, a cynsdatoB M XJIOPHOOB — COOTBETCTBEHHO
20-30 mr/m 1 10 mMr/m, 3aMeTHO TTOBBICHIIACh IIEJIOYHOCTh BOJIbI.

IIpHuMHBI 3THX. M3MEHEHMH CBA3aHbI C XO3AHCTBEHHOW NEATEIBHOCTBIO
yeroBeka. DbIcTpoe pa3BUTHE MPOMBIUUIEHHOCTH, POCT YMCIEHHOCTH Hace-
nenud r. [lepecnaene-3anecckoro u Beero IlepecnaBckoro paioHa, BBEIEHHE
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B CeJIbCKOXO3ANCTBEHHBIA OBGOPOT HOBBIX IIOLIANEH HAa TEPPHUTOPHH BOJIO-
cbopa o3epa ocoberHo B 60—70-e rogpl NMoTpeGOBaIM . JOTIOTHUTENIBHBIX
VCTOYHHMKOB NIpecHOM BoAbl. M3bsATHE M3 03epa ¢ YCTaHOBMBLIEACA CUCTEMOM
nuTanns Gomsumx oGvemoB (no 107 m3from) Bom ¢ HM3KOH M cpemHeit
MMHEpaIH3auver c [oclemylolMM BBIHOCOM MX 3a TNpefens! BojocGopa
03epa MOXET KOMIEHCHPOBAThCA TOJIBKO NMYTEM AOMNONHMTENBHOIO MOATOKA
MOI3eMHBIX BoA U3 Boree rnyBGoKonexanyx ropu3oHTOB, KOTOphle 0GITaganT
MOBEIIIEHHON . MHHepanulauued. Takoe HapyllleHHe CTPYKTypbl BOJHOIO
GanaHca, BRI3BAaHHOE aKTUBHOH XO3ANCTBEHHOM [IeATENIBHOCTBI0 HA TEPPHTO-
puu HeGonbmoro BoaocGopa, OTPHLIATENIPHO CKa3bIBAETCA Ha KayecTBE BOMbI
o3epa. [Ipn coxpaHeHHM COBpEMEHHOTO ypOBHA, a TeM Oollee yBeJlMYEHUM
06beMa BOMLI HAa HY(Ibl [IPOMBILUIEHHOCTH, GHITOBOTO MOJIb30OBAHUA H CEllb-
CKOro XO3AMCTBA MOMHO OXMaTh MEIUIEHHOTO, HO HeH30eKHOIO 3acOJIeHHA
BoJ o3epa. Bo Bpems neTHed ¥ 3UMHeH cTarHalMH ¢ rJ1yGMHOW MpOCIeMMBa-
eTcA MNOCTOAHHOE HapacTaHMe CONEepPX¥AHUA HOHOB KaJlbIMA W MarHum.
OcobeHHO CHJIPHO BBIPAXEHHBIH TIpafMEHT KOHLEHTpaUMH oOTMeyalcs
B 1929-1930 rr., xKorga B IEHTPaJIbHOH YacTM 03epa XECTKOCTh BOMBI
Ha MOBEPXHOCTM ObUla HMKe, YeM y mHa Ha 22—27% (Poccomumo, 1931).
B nocnenymoigie ropl TaKoro pe3koro pacclOeHHsA KOMIIOHEHTOB COJIEBOTO
cocTaBa He HabGnropanoce, Xxo1a B 80-€ rofbl aHaJTM3bI MPOBOIUIINCD B [IEPHO-
Obl APKO BBIPAaXKEHHOM CIpaTH(MKALMK MO TeMIeparype, KUCIOpoay M GHo-
TEHHBIM 3JIEMEHTaM. AHAJIOIMYHbIA XapaKTep paclipefielieHUs No IiyOuHe
HabmojaeTcs M B COAEpXXaHMM THOPOKapBOHATOB. JTO yKa3plBaeT Ha MX
TECHYI0 CBA3b C KaNbUMEM M MarHMeM, a TaK)Ke Ha HaJlM4yMe INpOLIECCOB
XMMHUYECKOro 06MeHa Mex(Iy BOOH U JOHHBIMM OTIIOXKEHHUAMH .

B Bopoemax, mnopmoGHeix 03. IlmemeeBo, xapaktep pachpeneneHus
CEpOCOAEP ALMX COEIMHEHHWH BO MHOIOM OIpedeNfAloT MHKpoOHonoruye-
ckue mpoueccel. Ilpu pasBUTOM Npollecce pedyKLUHHM cynbhaTOB COMEpKaHUe
cepbl Cynb¢haToB MNOHHXXEHO IO CPaBHEHMIO C BhIILUETEKALMMYU a3pOOHBIMU
CITOAMM BOJHOM TosM. Taxo# xon B pacnpefiefieHuH cynbdaToB o ray6GHHe,
o6paTHRI pacCMOTPEHHBIM BbIllle 3JIEMEHTaM, GbDI OTMeueH B O3epe B Iie-
puon neTHed crarHauuu B aBrycre 1964 r. K coxaneHuio, B 310 e
BpeMsA He OIIPeAeNANOCs COMepXaHHe CepoBOAOpPOJda, IIPHCYICTBME 3Ha-
YUTENBHOTO KOJIMYECTBA KOTOPOTO He MAOJMMNHO OBUIO OCTaThCH He3aMe-
YEeHHBIM.

Pacyer moxasbiBaer, YTO MpU yMEHBIIEHMHM KOHUEHTPaUUH CyNbdaToB
c 22.8 no 6.5 mr/n Ha rmyGuHe 21.5 M cepoBOIOpPOJAa MOXET BBIAEIUTLCSA
5.7 mr/n. Takoe KOJMYeCTBO ero JOJDKHO OGHapyxMTh ceGa pawe Oe3
CleUNaTbHBIX AHATH30B — MO cHenugHyecKoMy 3amaxy. BmepBrle B OueHb
GoNnpImX KoNMYecTBax (mo 7 mr/n) cepoBopopon Gpul OGHapyXkeH B NpH-
MOHHOM cJ10e BOMbI O3epa B 1964 r. B nepuop 3umHuen crarHaiuy (Pemoposa,
1967). B aBrycre 1981 r., xorpa BogHasa Macca o rnyousbl 15 M Haxoaunace
B COCTOAHHH 2HOKCHM H MOLIHOCThP aHa3pOOHOTO THIIOJMMHHUOHA B 0O3¢pe
GbUla BhIE, YeM B TOT ke llepuon 1964 r., koHuenrpauusa H,S y nxa,mo
OaHHBIM HMOIOMETPHUYECKHX OfpeneneHuit, papusiace 1.8 mr/n (HoGpsiHuH,
1983). CymecTBeHHO MeHblliee KONMMuecTBO cepoBopopona (0.1-0.2 mr/n)
BBIABJIEHO HAMH KOJIOpHMETPHYECKMM METOAOM B KOHIIE HIOJIS M B CCHTAGpE
1985 r. Ilpy 3toM MOIUHOCTh BECKHCIOPOAHOTO CJ10A ObUTa MEHbILE, YEM



B 1981 r. Bce 3TO0 CBHOETENBCTBYET O TOM, YTO HajIMuMe CEpOBOAOPOIA
B NPHIOHHBIX CIOAIX BOJIBI O3epa — sABJIEHUE OBBIYHOE.

Huaxue 3HaueHNs KOHUEHTPALUMK CEPOBOJOPOMA B NEPHOM, HALUMX MCCIIe-
OOBAHMA CBHJETENIBCTBYIOT O IMPOTEKAHMM CyIbpaTpeAyKUHU B HeGONMbLIMX
Maciurabax, MOITOMY OOHapy»MTh CTparudHUKaluu CYIb¢paTHOroO HOHa
saTpyaouuTenbHo. Ha Bcex rmy6mHax comepXMICSi OOMHAKOBOE KOJIMYECTBO
cepbl CynbdaTos.

U3 3nemeHTOB coneBoro cocraBa HauGollee OJHOPOMAHOE paclpelesieHue
no. riny6OUHe XapaKTepHO MJIA KOHCEPBAaTUBHBIX 3JIEMEHTOB HAaTpHsA, Ka/lUA
u xjopa.

Ilo HeomyOnukoBauupiM manueiM M. K. CrenanoBoit,B 1985 r. B Bome
o3epa cogepxanocs 0.03 mr/n o6iero xenesa, CrpatudUKalunsa NpaKTHYECKH
He oGHapyxaiBaiack. Hu3Ka KOHIEHTpalns sxernesa U B unax (22.6 Mr/r una).
M3 Hux Ttombko 1.5% mnpencraBieHO MOOBMXXHBIMH GOpMaMH, OCHOBHAA
YacTh — THUOPOKCHAOM TPEXBAIEHTHOro xenesa. I[loaBikubie GopMbl
MapraHua coctapisiay 0.24 mr/r una.

IMpu nayyenuu BogoeMa Kak cpedbl ODUTaHUA TMIPOOMOHTOB M BBIABIIE-
HUM ocoGeHHOcTed GYHKUMOHUPOBAHUA 3KOCHCTEM OOJIbIIOE BHUMaHUE
yoensaerca GHOTeHHBIM 3lIeMEHTaM, ONpedeNAWIIMM pa3sBUTHE GHUTONMAHK-
TOHa M BBICIIEH BOJHOH PacCTUTEIPHOCTHM M OKa3bIBAIOLIMM CYyLUECTBEHHOE
BIIMAHHE Ha GOpMHpOBaHHE KayecTBa BOMDI.

Ha nuTOopanbpHBIX CTAaHIMAX B 3HMHHIA IepHOA cofepxanue docdaton
u obuwero ¢ochopa B 1984—-1985 rr. Haxomunocs Ha ypoBHe 0.125—
0.137 mMr/n ¥ 6bUI0 6IM3KMM K MX KOHIEHTPallMAM B MCTOKe p. Bekchl
(tabn. 18). AHanmoruuHas CUTyalMs xapakTepHa M [UIA aMMOHHHAHOH
W HUTpaTHOM GopM azoTa. B TO ke Bpems copepxanue obLuero asora B BOfe
p- Bexcbl mourn B 2 pasa BbIllle, YeM HAa CTaHUMH, PAacHOJIONEHHOH Ha
MPOTHBOMNOJIONHON cTOpoHe o3epa B yctbe p. TpyGexx (ct. I). Coxpansio-
LMecs B MNOMNIEOHBIA TNepHOHd, CHIBHblE TeueHMd BOMH3M HcTOKa Bekchl,
No Bcell BEepOATHOCTH, CHOCOGCTBYIOT MOAbEMY H3 JOHHBIX OTIIOXEHHH
OTHOCHMTEJIBHO GOrarThIX a30TOM TOHKOAMCIIEPCHBIX WIMCTBIX YACTUL] X BBIHOCY
HX U3 MEJIKOBOIHOM 30Hb]I CEBEPHOH YaCTH O3E€PHOTO JIOXKA.

K cepemmHe Masi NpPOMCXOOMT pe3KOe MOHMKEHHe HEOPraHHYeCKHMX
¢dbopmM OGHOreHHBIX 371EMEHTOB, OOYCIOBIIEHHOE NOTpebIeHneM HX pa3BUBalo-
LUIMMUCA OWAaTOMOBBIMH BOJOPOCIAMH U BBICILEH BOAHOM pacTHTENBHOCTBIO.
OcoGexHo pa3uTensHa yowuls HUTpaToB — OT 0.18—0.26 Mr/m pgo cneaoBsix
KonuyectB. TeM He MeHee B BOOHOH Macce JIMTOPAIbHOH 30HBI BECHOH
COXPaHAKTCA OLUYTMMBIE KOJHYeCTBA AMMOHHMHHOIO a3ora, ¢ocdatoB
M JIMMUTHPOBaHUA OUOreHaMH NepBHYHBIX INPOAYLEHTOB 3[ech He NpOHC-
XOOUT. JTOMYy CHOCOOCIBYIOT M WYacTble BETpBI, KOTOpBIE IPAKTHYECKH
NOCTOAHHO B3MYYMBAKT BOOYy M T€M CaMbIM NOCTaBJIANT B TPOGDOTEHHBIH
CJIOW pa3nuuHbie (opMbl GHOreHOB M3 OOHHBIX OTNOXeHMiA. HaroHuble
BETpbl pa3iIHYHbIX PpyMGOB MOTYT BBI3BaTh pe3KHe PAa3NIUUMsA B COJEPIKAHHUM
dopm azora m docdopa Ha OTHENBHBIX CTAHIHMAX, KaK 3T0 ObUIO Ha CT. V
B Mae 1985 r. (1a6mn. 18). JleTHAA cUTyauus B pexaiMe GHOTEHHBIX JIeMEH-
TOB Ha JIMTOPAIbHBIX CTAaHIMAX HAMOMUHAET BECEHHIO M BO MHOTOM
onpepenAeTcs IMAPOOMHAMUYECKOH aKTHMBHOCTBIO BOIHbIX Macc. OceHHAA
LIMPKYNALUMA CHOCOBCTBYeT BBIHOCY Oorarbix 6MOreHaMM IJyOHHHBIX BOJ,
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Tab6bnuna 18

Cpennee cofepxaine GHOreHHBIX 3IEMEHTOB B BOJE
JIKTOPanbHOMK 9aCTH 03epa B 1984—1985 rr.

Cramn | eno|__B-PO, Posu N-NH, N-NO, Nosu
npo6
Mmr/n
3uma
I 2 0.130-0.1300.135-0.140 _ 0.26—0.26 10.42-0.50
0.130 0.137 0.26 0.46
mn 1 0.125 0.125 0.040 0.18 -
; 0.095-0.125 ] 0.105-0.130 {0.025-0.100 | 0.14-0.33 ]0.80—0.82
P.Bexca | 3 0.113 0.117 0.053 0.22 0.81
BecHa
I 2 0.028-0.060] 0.105-0.115 ]0.035-0.050 |0.010-0.015 10.67—0.96
0.044 0.110 0.042 0.012 0.81
I P 0.025-0.060} 0.105-0.108 |0.035—0.050 |0.010—-0.040]0.58—0.67
0.042 0.106 0.042 0.025 0.62
oL 2 0.025-0.045] 0.105—-0.112 | 0.040—-0.070 |0.004—0.022 | 0.58—0.84
0.035 0.108 0.055 0.013 0.72
v 2 0.018-0.065 | 0.112—-0.125 [0.030-0.040 |0.020—-0.022 | 0.60—0.65
0.041 0.117 0.035 0.021 0.62
v 2 0.028-0.070 | 0.145-0.420 [0.050-0.070 |0.005—0.0220.94-2.16
0.049 0.281 0.060 0.013 1.55
P. Bexca 2 0.025-0.05510.100—0.150 {0.035-0.070 10.005—0.05010.70—0.80
0.040 6.125 0.052 0.022 0.75
Jlero
1 4 0.017-0.060 | 0.070-0.130 10.020-0.070 |0.002-0.016 |0.68—1.20
0.046 0.094 0.037 0.009 0.85
1 4 0.018-0.073 | 0.085-0.166 }0.012-0.045 |0.002—-0.030}0.54—0.68
0.052 0.114 0.029 0.011 0.63
I 4 0.027-0.060 |} 0.055—-0.100 | 0.020-0.065 | 0.002—0.070|0.52—0.80
0.040 0.075 0.039 0.020 0.62
v 4 0.030—-0.075 ] 0.065—0.135 |0.025-0.030 |0.003-0.016 | 0.54—0.70
0.051 0.094 0.028 0.008 0.64
v 4 0.020-0.050 ] 0.090-0.175 }0.020-0.080 1 0.003-0.016 | 0.68—0.94
0.033 0.125 0.043 0.009 0.81
P. Bexca 4 0.037—-0.050 | 0.060—0.090 |0.020—0.060 | 0.005—-0.012}0.63-0.70
0.042 0.078 0.039 0.007 0.67
Ocennb
1 2 0.135-0.290 } 0.140-0.290 0.110 0.023—0.042 0.64—0.87
0.212 0.215 0.035 0.75
I 2 0.112-0.240} 0.125-0.250 10.070-0.110 {0.021—-0.038 | 0.50—0.80
0.175 0.187 0.090 0.030 0.65
I ) 0.125-0.2901 0.130-0.320 |0.065—0.110 | 0.026—0.03210.55—0.80
0.207 0.225 0.87 0.029 0.67
v 2 0.130—0.290 | 0.140-0.320 |0.070-0.090 | 0.003—-0.028 | 0.46—0.87
0.210 0.230 0.080 0.015 0.66
v 9 0.112-0.240 ] 0.125—0.240 |0.090—0.130 | 0.037-0.052]0.75-0.87
0.176 0.182 0.110 0.045 0.81
P. Bexca 2 0.100-0.130] 0.135-0.245 |0.040-0:110 | 0.004—0.030]0.55-1.84
0.115 0.190 0.075 0.017 1.20
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Puc. 23. IIuHamuKka a30TcofepKalMx COeAUHEHUH B MOBEPXHOCTHOM CIIo€ BOALI O3epa.

1 ~Nygyi 2 ~ N-NOy; 3 — N-NH;. .

M3 aHa3pOGHON 30HBI ¥ pacCEMBAHUI0 UX TI0 Beed aKkBaTopHu o3epa. [loBpuueH-
Hble KOHLEHTpaUMK pa3lMuHbIX GopM asora U docdopa B OCEHHUI NepUon, —
pe3ymBeTaT ITOTO Mpoliecca.

B cyGnuTtopanbHOM 30HE 03epa KOHLUEHTpalMA OHOTEHHBIX 3IEMEHTOB
O6nMH3Ka K HMX COJEPXaHMI0 B JIMTOPAIBHOW U MpodyHJAIPHOH 30HAX, YTO
CBHUMETENIBCTBYET 0O OMHOPOAHOCTH XMMHUECKHX XapaKTepMCTHK 3HMOH
B 3HaUMTeNIbHON TOMWe BoAs! (1a6i. 19).

B HanGonee rnyGoxoRl npodyHOaTbHOM 30He O3epa CpedHErOdOBas
KOHUEHTpalMA OGLIero asoTa B IIOBEPXHOCTHOM cjioe Boael B 1984—1985 rr.
nopnepxwBanace Ha ypoBhe 0.75 mr/n. BHyTpHrogoBble M3MeHEHHA ee
nexat B uurepBasie 0.5—1.0 mr/m u onpenmenAlTcA MHOIMMHM (aKTOpamy,
B TOM uHcle (GOTOCHHTETUYECKOH NeATEeNIBHOCTBI0 Bomopocieit (puc. 23).

Tadnuuma 19

Copepxanne GHOreHHBIX 3JIEMEHTOB B CyOIHTOpayIbHOMH 30He 03epa
B 3MMHMit nepuoa (maprt 1984 r.)

Cry6u- I'ny6u-
Homep [ "2 o |Ha0100-[P—FO, | P g, IN-NH,IN-NO,[N-NO, |Nyg,,, | XIK
CTaHLMK pa npo6,
Iy, M M Mmr/n
10 —10 ] 0.095 | 0.110( 0.015] 0.001 | 0.34 0.83 8.94

1-1
7 1-7 0.095 | 0.105] 0.015] 0.001 | 0.31 |[0.69 |8.74
3 1-3 0.095 | 0.105 ) 0.060 ) 0.001 | 0.33 | 0.82 | 8.02
15 1 0.095 | 0.105] 0.025¢ 0.001 | 0.36 | 0.69 | 8.50
15 15 0.095 ] 0.110} 0.025] 0.001 ] 0.33 ]0.70 |8.30
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Haubonee cymecTBeHHble M3MeHeHMs! HpPUCYILM OTHENbHbIM GopMaM a3oTa.
UX comepxaHKe 3aBMCHT OT YPOBHA Pa3BUTHA MIAHKTOHA, TMHAMHKH BOTHBIX
Macc, aKTHBHOCTM M UMCIIEHHOCTH MHMKpPOOPraHM3MOB, IPHHHMAKOLIAX
yyacTHe B KpYroBOpOTe a30Ta.

XapakTep BHYTPMIrOAOBBIX M3MEHEHMH KOHLEHTPAaUUNH aMMOHUIHOTO
M HUTPAaTHOIO a30Ta B NOBEPXHOCTHOH Bofe (puc. 23) XOpowlo yKiagpl-
BaeTcA B OGILEM3IBECTHYIO cXemy. JleTom, B IlepHOI MaccOBOrO pa3BHUTMA,
(UTOIUIAHKTOH NPAaKTHYECKH TIONIHOCTBI0 MOTpebnAeT HeopraHuueckue ¢op-
MBI 230T2 Ha MOCTpOEHUEe BEIIeCTBA CBOMX KJIETOK. B pacTtBopeHHOM cocros-
HMM B HEeOONBLMX KOJJMYECTBAX OCTAETCA TOJBKO aMMOHHAHBI a30T
(mo 0.04 mr/n).

Ocenpio craHOBUTCA Oonee BBIpaXKeHHBIM IpollecC GaKTepUATTBHOTO
pasnoxenusa Bogopocieid. Ha nepsoit ctagum ero u3 MepTBOro a3oTcomepxa-
IIEr0 OPraHWYecKOro marepHana BbIJENACTICA aMMMaK, KOTOPbIH H3-3a
HeONIaronpUATHBIX TMOTOAHBIX YCIIOBHH He MOXeET B OLIyTHMBIX pa3Mepax
NOBTOPHO BOBJIEKAaTbCA B (POTOCHHTE3, M IOITOMY OCTaeTcsi B BOJIE.
[losBrieHne 3HAYMTETbHBIX KOJIMYECTB aMMOHHMAHOTO a30Ta 3a(hMKCHpPOBaHO
B okt1aGpe 1984 r. (1aGn. 20). Ha BropoH CTagMM pasnodeHHs OpraHu-
YeCKOro BellecTBa OaKkTepHAIbHOE OKHCIEHHe aMMMaka BefeT kK obpa-
30BaHMI0 HUTPUTOB M B KOHEYHOM CUeTe HHTPaTOB — Haubosee OKUCIEH-
Hoit ¢opmbl a3ora. [IpakTHyeckoe OTCYTCTBHE HHUIPMTOB B IIOBEPXHOCT-
HBIX BOJAaX CBHJETENBCTBYET O BBICOKMX CKOPOCTAX MX IpeBpalueHUA
B HUTpPATBHI.

JlaGopatopHble HCCIedOBaHHA MO pas3fIOXEHHI0 MIAHKTOHHBIX OPraHM3-
MOB TOKAa3aJiM, YTO MpoOllecC HMUTpU(HKALMN HauMHaercA ciycta 7—10 cyt
nocie Hayama ammonumduxaumd (CxomuuueB u np., 1979). Takoe e,
760 HeCKOIIbKO DoJIplliee BpeMs 3aMa3[bpIBaHUA NMPOLECca XapaKTepHO U A
BomoemoB. B 03. [Inemeeno B 1984 r. HutpuduKaiuusa B 3aMeTHBIX MacIITa-
Gax nayarach B okTAGpe, yepe3 30 cyt mocne aMMouudHKauuu (puc. 23).
B panpHeiilieM cKOpOCTb HMTPH(MKAUUH IOCTOAHHO TpEBBILanNa CKOPOCTh
BbIfIJIEHMS. aMMOHHIHOIO a30Ta, M C AHBapA [I0 KOHIA JIe[loCTaBa B BOJie
OOHapyXHMBAJINCh TIOYTH HCKITIOYMTENIBHO HUTPATHaA M OpraHHYecKas ¢popMbl
azota. CopepxaHMe aMMOHMIHOrO a30Ta B TEYeHME 3UMB! GbUIO OYeHb
HHM3KHMM, OJTU3KHM K €TI0 3HaYeHHUAM JIETOM.

HenocpencreenHo mocrne jgefocTaBa co30awTcA GNarolpHATHbIE yCII0BHA
I pasBUTHA OHMAaTOMOBBIX BOJOPOC/IEH, KOTOpbIe HAUMHAIOT WHTEHCUBHO
HCTIONB30BaTh HUTPATHYI0 M APYTHE HeopraHHyeckue GopMbl a3oTa, IOCTy-
NapuMe B 03ep0 C NaBOJOYHBIMM BojamM BecHoi. K MioHI0 MX 3amacsl
HCYEPTIBIBAIOTCA, M UMK 3aMbIK2ETCA.

B npupoHHBIX criosax rIyGOKOBOOHBIX 30H O3epa Takyke Habnopmaercs
BHYTPHIOJ0OBOE YepefOoBaHHE NOBBILIEHHOW H TIOHM)XEHHOM KOHLUEHTpauHi
aMMOHHUMAHOIO a30Ta, HO NPHYMHBI M XapaKTep ITHX BapUalMA HMHBIE, YEM
Ha ToOBepxHOCTM Bopoema. Kak u B crmyvae obulero a3ora, M3MeHEHHA
aMMHayHOTO a30Ta CBA3aHbl IJIaBHbBIM 0Gpa3oM ¢ GHOXMMHMYECKMMHM Hpo-
HecCaMM pa3loEHHA OPraHUYeCKHX BEIUECTB, NMPOTEKAWIIMMH B JOHHBIX
OTIOXEHHAX C NOCIHeOyIIIMM BBIHOCOM 00pa3oBaBLIMXCA HPOJYKTOB pac-
Haga B BlllENIeX@IMe CIIOM BOAbL. MeXaHM3aMel 3THX INpoleccoB obcros-
TeJIBHO paccMoTperbl M, B. MaptrinoBoit (1984).

63



Ta6nunga 20

Copepranne GHOTEHHBIX 3IEMEHTOB B NPo(dyHAANbHOM 30HE O03epa, CT. 3

T'nyGuHa, M

P-PO,

P

N-NH,

N-NO,

N-NO,

N

o6y o6
m/n
1984 r,
15 mapra
0-12 0.09§ 0.110 0.051 - 0.320 -
12-19 0.115 0.130 0.046 - 0.440 -
20-23 0.220 0.248 0.150 0.003 0.550 0.87
12 man
0-10 0.068 0.150 0.130 - 0.150 0.80
10-15 0.072 0.160 0.130 - 0.210 0.70
15-20 0.068 0.160 0.070 - 0.210 0.70
15 niona
0-12 0.042 0.070 0.030 - 0.023 0.58
12-15 0.055 0.076 0.065 - 0.023 0.63
15-20 0.073 0.085 0.110 - 0.049 0.72
2 aprycra
0-6 0.040 0.075 0.035 - 0.075 0.68
7-13 0.069 0.090 0.120 - 0.096 0.66
13-21 0.162 0.190 0.220 - 0.250 0.90
3 centabpsa
0-14 0.115 0.110 0.020 - 0.010 0.70
15 0.350 0.360 0.360 - 0.008 0.74
16-20 0.340 0.340 0.300 - 0.032 0.70
20 oxTa6pa
1 0.135 0.150 0.130 I 0.008 0.030 0.65
1985r.
10 saupaps
1 0.115 0.115 0.045 - 1.00 1.00
14 0.125 0.125 0.045 - 0.180 1.00
6 mapTa
1 0.125 0.125 0.050 - 0.230 -
10 0.125 0.125 0.050 - 0.240 -
16 0.125 0.125 0.090 - 0.280 -
20 0.270 0.270 0.240 - 0.230 -
22 0.280 0.280 0.460 - 0.130 0.75
20 man
0-2 0.055 0.120 0.035 - 0.004 0.76
5-10 0.060 0.125 0.025 - 0.017 0.76
15-20 0.080 0.140 0.060 - 0.105 1.00
29 mioHs
1 0.055 0.090 0.040 - 0.003 0.56
12 0.080 0.110 0.040 - 0.010 0.54
14 0.145 0.145 0.170 - 0.050 -
16 0.175 0.175 0.210 - 0.050 -
18 0.210 0.210 0.240 - 0.070 -
22 0.400 0.400 0.430 - 0.075 0.94
5 centabpsa
1 0.140 0.170 0.030 - 0.019 0.78
14 0.140 0.190 0.030 - 0.020 0.78
21 0.640 0.750 0.720 - 0.003 1.25
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Puc. 24. BepTukaneHoe pacnpefene-
HHEe AMMOHHAHOTO ¥ HUTPATHOT'O 230~
Ta B IlepHOR 3MMHell CTarHaUMH.

1—-NH,;2-NO,;3 -0,.

AHanu3 crpaTudHKaLuK am-
MOHHIHOTO a30Ta yKa3bIBaeT Ha
BBICOKME TI'pafMeHTbl €ro KOH-
HEeHTpauuf Ha rnyouHax 20—
22 M, KOTOpble [OCTHTaKT
0.1 mr/(1.M) B nmepuon 3uMm-
Hell CTarHaUMM B MapTe H OKOJIO
0.08 mr/ (71« M) B KOHlle MOHA
(puc. 24, 25). Moxao mnpep-
IOJIOXHTh, YTO TPafiMEeHThI KOH-
UEHTpalIMi aMMOHHITHOTO a30Ta
B KOHIle NlepHoda JieTHeH cIpa-
TH(UKAIMH MOTYT ObITH BBILIE,
yeM 3uMo#. Ha 3to ykaspBaeT
BBICOKasA KoHLeHTpauusa NH3
B [PUOOHHOM BOAE B Havale 0y, me/n
centsabpa 1985 r. (0.72 mr/n). U S RO N N S S S R

Iuddysnonnsi notok am- 0 0.5 0.9
MOHHIHOIO 230Ta M3 JOHHBIX N, mz/n
OTJIOKGHMH TOCTyTiaeT B BOOY M, NMONafas B a’poGHyio 30HY, MOABEpraerca
HUTpupHKaumu. OcoGeHHO MHTEHCUBHO IPOTEKAeT 3TOT MPOLEcC JIETOM
Ha rnyGunax 12—14 M (puc. 25). Kpupas BepTHKaNBHOIO paclpeneieHns
aMMOHHHHOIO a3soTa 3MMOH, 3a MCKIIOUeHWEM 30HBI IMWIMMHHMOHA, I[e
HabnomaeTcA paBHOMEPHOE €ro paclpefelleHMe, HOCHT CIPOrO 3KCIOHEH-
IMaNIbHBIA XapaKTep, 0¢3 KaKHMX-TMOO IeperuBGoB, YTO MOXET OBITh Clef-
CTBMEM HENOCTATOYHOIO pa3pelleHusi N0 rnyGuue. JIMHaMHyecKas aKTHB-
-HOCTb BOJOHEIX MAacC B IEpHOIBI BECEHHEH M OCEHHEH LIMPKYJIAUMA BbIpaBHU-
BaeT IO INyOMHE copepxkaHMe BCeX 3JIEMEHTOB XMMHMUYECKOTO COCTaBa BOJBI,
B TOM YHCJI€ ¥ 2BMMOHUAHOTO a30Ta.

Crporasg ce30HHaA UMKIUYHOCTh B paclpenerieHUH HHMTpaToB B TIpH-
OOHHBIX CIIOAX OTCYTCTBYeT. JTO CBA3aHO C OeHUTpUdUKalUHeHd, KoTopas
B O3epe NMpoTeKaeT B 3HAUMTENbHBIX Macurrabax (puc. 24, 25). Makcumans-
Hasd UHTEHCHBHOCTb ICHUTPUGUKANMHI NIPHYPOUCHa K CIIOK IPUAOHHON BOJIBI,
B CBA3M C YeM KOHIEHTPaHUA HUIPAaTOB B HEM B 2 pa3a MeHblUE, YeM
Ha MOBEPXHOCTH. [JOCTOSIHHBIA NPUTOK HUTPATOB [WIA NOJNEPKAHUA NEHUTPH-
¢dukanuu B o3epe obecleuNBaeTCA, MO-BUIUMOMY, He CTOJIKO BbIEJIEHHEM
UX U3 JOHHBIX OTIIOXEHUHA, CKONBKO MHTEHCUBHBIM 0OpasoBaHHEM B pe3yllb-
Tate HUTPHPUKANMH Ha BEpXHEH TIpaHHUE METAUTUMHMOHA, TOE HMMEHTCS
ONTHMAIIbHBIE YCIIOBHA [J1A MPOTEKAHUA NpoLecca.

Conepxaune c¢ochopa B TpodoreHHOoM cinoe Bofapl o3epa 3a 1984—
1985 rr. cocraBwio B cpegHeM 110 mxr/n. MakcuManbHble BeJIMUMHBI
XapaKTepHbl 1A MEepHOMOB 3MMHeH CTarHaluy, MHHHMaJIbHble 110 BPEMECHHU
COBMNaJalT ¢ NepHoJaMH Hanbojiee MHIEHCMBHOIO pa3sBHUTHA (PUTOINIAHKTOHA
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° . Puc. 25. Pacnpenenenune a3orcomep-
X o WALUMX COeMHECHMIt B IIEpHOL JieT-
T Hell CTarHalHH.

l 1 - NH,; 2 - NO;;3 - N

obuy
20

(puc. 26). B cBaA3u ¢ 3THUM
MOXHO  IIpeOfIONIONMTh,  YTO
6  YMEHBbLICHHE KOHIEHTpaIlUN
. 4 obwero dochopa oBycnopneHo

'\ - norpe@nenreM ¢ochaToB BOIO-

o pOCIAMM, BBINAJAIOIWIMMH M3

.} TIOBEPXHOCTHOTO ‘CJIOA TIpH OT-
0N Mupahuu. JIpyras mpuuMHa Io-
o ‘\ HMkeHuA obwero  ¢ocdopa
. . (1 docdaTtoB) B moBepxHOCT-
HOM BOZE MOXeT OBbITh (PUIHKO-
2 J  xummueckoii npupogst. IToame-
> | \1:7 JaYMBaHHe BOIBI JIETOM, CBA-

0 5 3aHHOe ¢ TpoueccoM (OTOCHH-
| L , ‘z, Mlz/ ﬂl ., , Tesa, memer x ‘00pa’oBaHUI0
0 05 0.9 MAalopacTBOPHMOro KapboHaTta

N, mz/n Kajlpliustk W OOHOBPEMEHHO

K YMEHBILIEHUIO pacTBOPUMO CTH
dochaToB KanbUuA, KOTOpPHE B BHOE B3BELUCHHbIX MHHEPAIbHBIX YaCTHYEK
KaNblMT2 M TMAPOKCHUANATHIA YCTPEeMIIAIOTCA B HIDKeNIeXalme CJIOM. 3Ha-
YMMOCTb 3TOTO (paKTOpa B IIOHIKEHHH cofiepxaHus ¢pocdopa B TpooreHHOM
CJIO¢ YCTaHOBJICHA M B JIPYTUX Bofoemax. M3BecTHO, 4To BO MHOTHX O3epax
mupa o 50 % B3BemeHHoro ¢ocgopa HelloCpeICTBEHHO CBA32HO C KaJIbIIHEM
(Vollenweider, 1975).

‘mue /N 750
LA
300~
200~
100
50 L1 1 I

L 1 1 | B L
o Iv vivio X Xiu'n Iv v vl X X'
1984 3. 1985 2.
Puc. 26. Munamuka oBinero docdopa B npumoHuol (1) u noBepxHocTHOH (2) Bome 03epa.
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BecHo#t M 7eTOM B MOBEPXHOCTHOM ClIO€ OpraHMueckue ¢ocdopconep-
XaluMe COSOMHEHMA COCTaBJIAIOT OKOJIO NMOJIOBHHBI o6wmero ¢ocdopa, uro,
HECOMHEHHO, yKa3bIBaeT Ha MX TJIaHKTOHHOE MPOMCXOX/IeHHe. B mommenHbrii
NepHOM ¥ B NepHO/b] UMPKY/IAUMA NpeobnananT docdarsl.

UepenoBaHne IEpHOAOB IOBBILEHHOW M IOHHIXEHHOM KOHUEHTpalHi
¢ochaToB B MEXTOIOBOM M BHYTPHIOJOBOM acNeKTaxX B TPOoGOFeHHOM CIIoe
COBIAfaeT ¢ UMKJIMYHOCTBIO B MOBeACHUM 0oO1iero gocdopa.-B NpuaoHHbIX e
CNOAX, KaK M B CJIyYyae a30TCOAEPKALMX COEAVHEHHMH, OHO MOJHOCTBIO
onpenensAeTcA CMeHOR ¢a3 cTpaTHdHKaALNK: MHHUMAIBHBIE 3HAYeHUA IIpH-
XOHOATCA Ha IepHOAbl TOJHOTO TepeMElMBAaHMsA, MaKCHMAJIbHBIE — Ha
HepHoIsl CTarHAaUMH, MPHYEM JIETHUA MaKCHMYM MOJKET IIPEBbIIaTh 3UMHUA
B 2—3 pasa (T1abin. 20).

Pacnpenenenne obuero ¢ocpopa u docdarop no riay6uHe HMeeT XOf,
THIMYHBIA [JJIA BOJOEMOB C aHA3pOOHBIM THIIOJTHMHHOHOM, M XOPOILO
cormacyercsi ¢ pachpelenieHneM OGIUero a3oTa, YTO CBMAETENBCIBYeT 06
OGLIHOCTH MEXaHN3MOB, OCYIUECTBIIAIONMX IpPOlleCC MX BBIHOCA CO [HA.

3HaunTenbHble KOHUeHTpauuu ¢ocdarop (40—55 MKr/m), coxpaHsio-
IIMXCA B TPOGOreHHOM CJI0€ Hake B NEepHOABI MaKCHMAIBHOIO pa3BUTHUA
$oTOCHHTE3NPYIOUMX OPraHM3IMOB, CBHJETENBCTBYIT O TOM, YIO [JIA
03. IInemeeBo docdop He ABNAETCA TUMHTUPYIOLIMM 3JI€MEHTOM [Ipoliecca
Pa3sBHTHA BOJOpPOCTEH.

HononuutensHoe NOCTYIUICHHE COEOMHEHHH a30Ta K3 BHELMHX MCTIOY-
HUKOB MOJXXET BOBJIEYb 3TOT OCTaTOK (pochaToB B OHOTHYECKMHA KPYroBOpOT
U OpUBECTH K YBelIMYEHHI0 TIEPBMYHOM TNPOMYKIHMH M B KOHEYHOM CueTe
K U3MEHeHMI0 Tpo(hpHUeCKOro CTaTyca 03epa OT CeroHALIHEr0 Me30TPOGhHOTO
(c yXe MMEKHUMMHCA IMpPU3HAKAMH 3BTPOGHHM) COCTOAHMA OO THIMHHO
3BTPOGHOTO.

Ilna ycTaHOBIeHMA CBA3eH MeXOY H3MEHEHHEM 3allaca OGHOTEHHBIX
3]IeMEHTOB B 3KOCHCTEMeE M N0Ka3aTelAMM NEePBHYHON MPOAYKLHH, a TaKKe
UIA OUEHKH YpOBHA TpodHM BOJOEMAa HCHONb3YIOTCA Pa3jIMYHble METObI
u mopgemu. HauBomnee moctymHbIM siB/isieTcA GanaHCOBBIM MeTod, He Tpebyilo-
IIMHA GOJIBILOTO YMCIIA MepeMEHHBIX U MO3BOJIALMA aHATTMTHYECKH BbIPA3HTh
3aBHCHMOCTb MexJy HumM. TeopeTHueckue pa3paboTkM meroga Bosuien-
Baitnepom (Vollenweider, 1969) nosponwmu HunnoxHy u Purnepy (Dillon,
Rigler, 1974) ycTaHOBMIb [OJIA CTal[MOHAPHBIX YCIOBUH CBA3MU MEXIY
BermuuHamu Guorentont (L, r/(m?. rom)) u BomHOR (g, M/TOM) HArpy3oK,
cpenHel KoHueHTpauuedn 3nementa B o3zepe (C, r/m°) u xoabounuentom
ero ynepxanusa (R):

L= 9 1)
1-R

Bonbulag HeOOHOPOOHOCTh XHMHYECKOIO COCTaBa. U HENOCTOAHCTBO
ne6uTa NoA3eMHBIX BOJI HapsAdy C Pe3KO Pa3jIMYHOM CTeNeHbl0 XO3AHCTBEHHON
OCBOEHHOCTH TEPPHIOpPUH BOHOCOOpa [eNalT HepealbHbIMH IOMBITKH
NONy4YeHUs HeOOGXOOMMOIO KOJIMYECTBAa HAfEeMMHbIX 3KCINEPHMEHTAIBHBIX
OaHHBIX IUIA OLEHKM KO3 HIMEHTOB yAEp#aHHA OUOTeHHBIX 3JIEMCHTOB
B o3epe. JTH OOCTOATENBCTBA BBIHYXKOAT PacCUMTbIBATh R 10 3MIMpHUe-
ckum ¢opmynam. Bo usbexanve rpy6pix OLMGOK NpoBedcHa OLEHKA



K03¢)HUINEHTOB yaepkaHUA OUOreHHBIX 3JIEMEHTOB B O3epe IO pALy CTaTH-
CTHYECKHX 3aBUCHMO CTEN NPHHIMITHATBHO PA3JIMYHOIO BUAA,

Hcxopuble paHHble I pacyeTa cleaymonme: obbem o3epa V=
=582.10° m®, wiowanp aepkaira §S=51.5. 10% m?, CpedHEeMHOTOIETHUH
ctok (p. Bexca) V, =80-10° m/rom, ucnapesue c 3epkama v =

=24-10° m¥ron, nepnon BomoobGMeHa Ty, = V—V+v_ =5.6 €T, BOOHAs
Vout v out
HaIpy3Ka gy = — & = 2.16 M.

B pesynbrate HCNONB30BAHUA Pa3NIMYHBIX METOJOB pPacyeTa IMOJYYeHBI
ClleflyolMe BeIMYMHB KO3ID(UIHEHTa YAep)KaHHA (Rpred): mo Jlapceny

u Mepcoe (Larsen, Mercier, 1976), R4 =V _g70 (2), mo Kupu-

Tyt 1
Hepy u Hwuiony (Kirchner, Dillon, 1975), R reqa =0.426 - exp(-0271X
Xqg +0.574 - exp (—0.00949 - q;) = 0.80 (3), mo HropuGepry (Niirnberg,
1984), Rpyeq =ﬁs= 074 (4).

OtHocHuTenbHaA GNU30CTh MOJIYYEHHBIX 3HAaueHHA R MOXeT OKa3aTbCcA
3AJ10)KEHHOW B CaMOH CYTH CTaTHCTHYECKMX MaHMWIYJIALMIA, TaAK KAK UCXOA-
Hasi BbIOOpKa BOJOEMOB BO BCEX pacCMaTpHBaeMBIX METOAaxX He ABJIANACH
abGcomoTHO HelaBucuMmoi. IlostoMy ObDla npoBegeHa AONOJIHHUTENIbHAA
oneHKa Ko3douumenta yaepxauusa. Ina s1oro BeIGpaH BOAOEM-aHAJOT,
¢ oueHb OnmuskumMu K 03. [ImenieeBo BoOgHOOaTaHCOBBIMM M MOpdomMeTpH-
YeCKMMHU XapaKTepHCTHKaMH. TakuM o3epoMm co cpenHed riy6uHoi 10.7 m
(ws o3. [DiemeeBo ona paBHa 11.3 m), mepuomom BomooGmena 4.7 rofa
U BOmHOW Harpysko# 2.28 m sABnsAeTcA Kauaackoe o3. Paycon (Dillon,
Kirchner, 1975) . CymecTBeHHOe OTIIMYMe 3TOr0 Booema ot 03. [Dieumeeso —
OTCYICIBHE B HeM aHa’3poGHOro rMmoaMMHMOHA. ONHAaKO B JAHHOM CIlyuae
3T0 OOCTOATENILCTBO HE MMEET GOJIBILIOrO 3HAUeHHs, MOCKOJIbKY TEOpeTHYe-
CKHUH pacyeT BeZeTcA [JIA XOPOLLO e peMeIMBaeMbIX O3€P B IIPEIIIOIOKEHHH,
410 K03(hUIMEHT ylepXKaHUA He 32BUCHT OT BHYTPUBOJOEMHBIX [IPOLIECCOB
U MOJHOCThbIO OlNpefieiAeTc MOpPGOMETPHUECKUMHU MOKa3aTeSIAMH H COCTaB-
JIAIMMH BOAHOTO GasaHca. '

JKcnepUMEHTAJIBHO YCTaHOBJIEHHasA BeNHWuMHa koddduruenta yaepxa-
A (Rgpe) mna o3. Paycon paBua 0.72 (Niirnberg, 1984), uto” ouens
ONU3KO K BeIUYMHaM, TMONYYeHHBIM B pe3yNbTaTe BBRIYMCIECHHH IO pa3nuy-
HpIM ¢opmynam. Takum o06pa3oM, HMEWTCA BCe OCHOBAHHA TIONOAMTDb
B OCHOBY [a/lpHEHLIMX DacucTOB BHYTPEHHEH M BHEIIHed Harpy3oxk GHore-
Hamu 03. IDnemeeBo TeopeTuyecku monyueHHyo o HriopuGepry sennumny
ko3¢ HuMeHTa yaepxaHums, pasuyio 0.74.

Xopouo HM3BeCTHO, YTO BHYTpeHHAA Harpyska (L) B aHOKCHUHBIX
o3epax 0O6yClOBJIeHa NOCTYIUIEHMEM B BOJAy OMOTEHHBIX 3JIEMEHTOB,
BLIISJAOMMXCA K3 JIOHHBIX OTIOXEHMIl IIpH CyLIeCIBYOLIMX TaM BOC-
CTAHOBHUTEJIBHbIX YCIIOBHAX. BEIUMCINTL 3Ty cocTaBNANIIY0 6aaHca MOXKHO
TMpH HAMMYMM [AaHHBIX MO CKOPOCTAM Bhimenenus (w, /(M- cyT)), Bpemenu
CYILECTROBAHUA aHa3pOGHOTO TMIOTMMHHUOHA (f,, CYT) M M3BECTHOM IUIOLIAIH
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NOBEPXHOCTH cefMeHTa (S, M), HAXOMILEICA B KOHTAKTE ¢ GeCKUCIOPOA-
"o 3oHoi (Niirnberg, 1984),
Wity S
Lint = S . (5)

IIpu 310M 060CHOBAHHO MPHHKMMAIOT, YTO OTJada JHOM GHOTeHOB B a3poGHOM
30He OTHOCHUTENBHO Maya. JlaBopaTopHble MCCIENOBaHUA, IPOBeICHHbIE
Ha rpyHTax 20 o3ep ¢ pasMYHbIMM JIMMHOJOTHYECKMMM XapaKTepPUCTUKAMH,
NOKa3aJlM, YTO B a3pOOHBIX YCIOBMAX MaKCHMAJIbHafl CKOPOCTb BbUIETIEHHS
docdopa He mpeBbimaer 2.6 Mr/(M? . cyT), a cpelIHEMeIMAaHHOE 3HAuYEHUE
(0.1 mr/(mM®-cyT)) yxa3piBaeT Ha NpeoGNAaMOUyI0 POJb MPOIECCOB
copbuun 310ro anemenra (Niirnberg, 1984).

B o3. Inemeeso 3a nepuona ¢ 20 maa no 6 ceHTsbpa 1985 r. KoHlEHTpa-
umsA pocdopa B NpuaOHHOR Bosie moBbicwnack ¢ 0.14 go 0.75 r/m® (ta6n. 20),
T. e. 3a 110 cyr ¢ 1 M? miowaau NOBEPXHOCTH AOHHBIX OTIIOXEHHil Tiepe-
urto B Bogy 0.61 r ¢ochopa ¥ ckopocTb BbigeneHuAa (W) cOCTaBUNIa
5.5 mr/(m?* - cyt). Heo6X0mMMO 3aMeTHTh, OJHAKO, YTO B CeHTAGpe 1985 r.
TMpoBbI BOABI Ha aHaU3 ObUIM B3ATHI JO ropu3oHTa 21 M npu obwed rnyGuue
o3epa (M craHuuu or1Gopa mpoG) 23.5 M. OueBUAHO, B CIOAX, JIEHKALUMX
HHMDKE 3TOr0O TODHU30HT2, KOHIEHTpauusa d¢ocdopa HOMKHA ObITH Bbillle
U COOTBETCTBEHHO HOJIKHA ObITh G0Jlee BBICOKOH CKOpPOCTb OTHAUM €ro JHOM.
JInnelHas 3KCTpaoONALMNA HAa IyOuHy 23.5 M AaeT KoHueHTpauuw dochopa
Boiie 1 mr/n. PaccumTaHHas ¢ yyeToM 3TOr0O CKOpOCTh gecopouuu docdop-
CofepXalMX COeOMHEHMH B JIETHHH TepHon TIpM cpefiHed TemIlepaType IpH-
nonnoit Boapt 9 °C (w,) coctaBwia okosio 10 mr/ (M? « cyT).

W3 nutepatypubix HcrounukoB (Niirnberg, 1984) usBecTHO, uTO BenM-
WiHBl W B aHadpobHbIX 03epax BapbHpywT B mpenenax 6—28 mr/ (M? - cyt)
C Me/IMaHHbIM 3HaueHHeM A 15 osep mupa 12 mr/ (m? - cyT), a 310 BechMa
6nMHM3KO0 K MOJyYeHHOMY 3HayeHM!I0 s 03. [lneiieeBo H yka3biBaeT Ha OTCYT-
cTBHe rpyObix oMBOK B pe3ysipTaTax pacyeTa. ,

Ilpu cpennell mwiomagu aHa’3poOHOTO TUNOIMMHHOHA B JIETHHH nepHop
133 xm* H cpedHeH INpOOODKUTENIBHOCTH €ro cyiuecTBoBanusa B 80 cyt
3a CYeT BHYTPEHHHMX MCTOYHHKOB GyneT oGeclieunBaThcA Harpyska docpopom
0.21 r/ (M? « ron)(pacyet mpoBeneH o opmyse 5).

3uMOMH BCNEICTBHE MOHMXECHHBIX TEMIIEPaTyp NPHUIOHHON BOABI (B cpen:-
HeM Ha 6—7 °C) ckopocth BhiEeneHusi ¢ochopa M3 FOHHBIX OTIIONKEHHI
OOJKHA ObITh ampuopd MeHblle. IIpn oTCyTCIBMM KpPMBBIX BEPTHKAIBHOIO
paclpesieNieHUsa B KOHLE 3MMHeH cTarHainuu (ampeinb) CKOPOCTb IecopOLUM
docopa M3 [OHHBIX OTJIOKEHMH IpPHM CpenHed TemIleparype MpPUAOHHOM
Bombl 2 °C (W,) MOXHO OLEHMTh, OMMPAsACh Ha JIETHHE [JAaHHbIE U YYUTbIBAS
TeMllepaTypHylo NonpaBky Banr —Todda. Takaa ouenka gaeT BeTHUHHY
CKOpOCTH BBIfC/IEHHA W, paBHylo 7 wr/(m?- cyT). Pacuer BHyTpeHmeit
Harpy3KH 3a 3UMHHUH NepHop 10 ¢opMyJie 5 [aeT B pe3ylpTaTe BeJIHYUMHY
0.044 r/ (M2 +TOO), KOTOpas IpPaKTHYeCKH B 5 pa3 MeHblle JIeTHeil Kak
H3-3a Golee HM3KMX TeMnepatyp, TaK M MeHblIel MOINHOCTH (TUIoiuazb
0KoJ10 6.3 kM%) M IMTeNbHOCTH CyliecTBOBaHHsA (50 CyT) aHaspoBHOM 30HBI.

3a cyer NOCTYTUIEHHA U3 IOHHBIX OTIIOKEHUH B IepHO/BI JICTHEH M 3UM-
Hell CTarHalMid BHyTpeHHAA (ocgopHaa Harpyska Ha BOOHYH Maccy 03epa
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coctaBut 0.254 r/(m*-rom). Okono 17% 3TOR Harpy3ku NpPHXOIMTCH Ha
3UMHMA Tepuof, GONbIIAs ke yacTh dochopa MOCTYMaeT B BOAHylo a3y
BO BpeMa CWIBHO DPa3BHIOTO M TNpPOAOIDKMTENIBHOTO JIETHEr0 aHaspoOGHOro
THIOOIIMMHHOHA.

B 10 e BpeMs NpH CpeIHEB3BELLEHHON KOHUEHTpalUuu obwero ¢pocdopa
B o3zepe 0.136 r/m®, Bommoit Harpyske 2.16 M ¥ TeopeTMueckoM KO3¢-
duumente yaepxanus 0.74 pacyer BHellHeN HArpy3KH 1o popMyIie

Cqs—Lint

ext 1

L ()

-Rpred

paet Besmuuny 0.17 r/ (m? - ron), wim okono 40% OT cymMmapHoit pocdop-
Hoit Harpy3xu (0.42 r/ (M*- ros)) Ha BofoeM.

COBOKYIHOCTP 3KCIEPMMEHTAJIBHBIX M pAacueTHBIX [JaHHBIX [Iaer
AOCTaTOYHbIA MAaTepHayl 1A OLEHKHM MCTHHHOIO K03 (HIMEeHTa YIEPKAHHA
dochopa B 03epe, KOTODBIH NpU KCIIONb30BaHUM Gopmynsl (1) okaspBaeTcs
paBubIM 0.30 M He BBIXOMMT 332 paMKHU OOLMX IpeficTaBieHni. B aHokcHuHbIX
03epax, HaxO[ALMXCA B CTAUOHADHOM COCTOSHMH, CPENHAA BENMYUHA
N3MepeHHbIX K03dduumeHToB yaepxanua paBua 0.33 (n=33), uto ouens
GIIM3KO K NONYYeHHOMY HaMU 3HayeHHI0,

YcTaHOBTIEHHOE BHILLIE COOTHOLUEHNE BHYTpeHHeH M BHeIUHeH Harpysok,
a TaK)ke MONYyYeHHasdA BelUYMHA KO3 UUHEHTOB yaepxaHusa cgocdopa yka-
3bIBAIOT Ha HeOGXOOMMOCTH crel¢nyeckoro Noaxona K peilleHuio npobiem
nesBrpoduxaumy o3zepa. Ha 3tM caktel pmomuHo ObiTh OOpaleHo camoe
Cepbe3HOe BHHMaHHE HpPH IIIAaHUPOBAHMM TNPAaKTMYECKUX MEPONIPUATHH TIO
YJTyUllIe HUIO COCTOAHUA IKOCUCTEMbI 03epa.



I'masa IIl. OCHOBHBIE T'PYIINIb THIPOGMOHTOB
M MOKA3ATEJ/IM UX AKTHBHOCTH

®HUTOMIIAHKTOH W Ero npOOYKUHOHHAA CNOCOBHOCTH

IlepBble emMHMuHBIE CBeeHHA O (HUTONIaHKTOHe 03. IlneweeBo oTHO-
CATCA K HayaJly TEKYLIero crojieTus, bosnee nogpobuble — K 20—30-M rogam.
OBCTOATENBHBIM HM3yYeHMEM (UTOIUIAaHKTOHA 3aHancA MHcTuTyT GMonoruu
BHyTpeHHux Bog AH CCCP B 60—-80-e roasl.

DonpumMHCTBO HccneooBaHUM CBS3aHbl C XapaKIEPHUCTUKONR TaKCOHOMU-
YeCKOH TPUHAMIENHOCTY BOJOPOCHEH M MX BCTPEYaeMOCTH IO aKBaTOPHH
unu B orxmenbuble ce3oHbl (Bonoxonues, 1905; Bopucos, 1924; Kacrans-
ckan-KapaunkuHa, 1934; Tenkan, banoHos, 1983). Tonbko B HEKOTOPBIX
paboTax TNpeANpUHATA MONBITKA OUEHHUTb OHOMaccy Bopopocned (Mnbuu-
ckuit, 1970; banonos, Heirec, 1980) M canpoGHOCTh oO3epa MO GUTO-
mwnankToHy (Bamonos, 1981). HauHpie 0 cofepkaHUM XJIOpodUIUIa U yIelb-
HBIX TI0Ka3aTeNAX NPONYKLMOHHON CIOCOBGHOCTH (PUTOIIIAHKTOHA, LIMPOKO
HCNOJb3yeMble B CHCTEME 3KOJIOTMMECKOTO MOHUTOPMHIA M IIpH MaTeMaTH-
YECKOM MOMEIMPOBaHUU TOABOAHOTO (POTOCHHTE3a, NMOJIYyYeHb! ML B MMO-
CrefiHME TOfIBl.

CoctaB u obumte ¢uTommankroHa. [lo pesynbratam HccleIOBaHUH
(bUTONNAHKTOHa, COGPaHHOTO TOTaJlpHO B Mpefenax 2—10-meTpoBhIX clloeB
WK Bcell TOJNIUM BOABI, C NOCIERYOIMMHU GHUIIbTpaLuell yepe3s MeMOpaHHbIH
¢buneTp ¢ mopaMu 2—5 MKM, ¢MKcanMen KHUCIBIM HOIHO-(GOPMaTHHOBEIM
WIH ITIMLEpUHO-(OpMATTbAETUAHBIM dHUKcaTOpaMU U ¢ 06pabOTKOH NpUHA-
ToiMH B uHcTHTyTe MeTomamu (Ky3bmuu, 1975), B nepuon 1971—1984 rr.
B o3epe oOHapyxeHO 493 BHIA M pasHOBHIHOCTeH Bomopociel. Cpemu HUX
59 u3 oTnmena cuHeseleHbIX, 44 — 3000THUCTBIX, 120 — OIMaTOMOBEIX, 5 —
JKeJITO3eNeHbIX, 8 — KpUNTOPUTOBRIX, 20 — AMHOGMUTOBRIX, 18 — 3BrieHO-
BbIX, 219 — 3e/eHBIX.

Inyboxo- JIutopans-

BHH BOIOHAaM 30HA Hasl 30Ha
Cyanophyta

Holopedia geminata Lagerh. 0.4* -

Merismopedia minima G. Beck 30 26
M. tenuissima Lemm. 60 90
M. punctata Meyen 400 400
M. glauca (Ehr.) Nig. 1200 400
Microcystis aeruginosa Kiitz. emend. Elenk. 2100 340
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M. aeruginosa f. flos-aquae (Wittr.) Elenk.

M. pulverea (Wood) Forti emend. Flenk.

M. pulverea f. incerta (Lemm.) Elenk.

Microcystis’ sp-

Aphanothece clathrata W. et G. S. West

A. saxicolz f. nidulans (P. Richt.) Elenk.

Gloeocapsa magma (Bréb.) Kiitz. emend. Hollerb.

G. alpina Nig. emend. Brand

G. minuta (Kiitz.) Hollerb.

G. limnetica (Lemm.) Hollerb.

G. minor (Kiitz.) Hollerb.

G. minima (Keissl.) Hollerb.

G. turgida (Kutz.) Hollerb.

Coelosphaerium dubium Grun. (= Microcystis wesenbergii
Komarek)

C. kuetzingianum Nag.

Gomphosphaeria lacustris Chod. f. lacustris

G. lacustris f. compacta (Lemm.) Elenk.

Snowella rosea (Snow.) Elenk.

Sphaeronostoc pruniforme (Ag.) Elenk.

Stratonostoc linckia f. carneum (Ag.) Elenk.

Anabaena constricta (Szaf.) Geitl.

. variabilis Kiitz.

. macrospora Kleb,

. spiroides Kleb. f. spiroides

. spiroides f. meyeriana (Meyer) Elenk.

. spiroides f. crassa (Lemm.) Elenk.

scheremetieviae Elenk. f. scheremetieviae

. scheremetieviae v. rotundospord :Elenk.

solitaria f. tenuissima (Ussatsch.) Elenk.

. circinalis (Kitz.) Hansg.

. sigmoidea Nygaard

A. flosaquae (Lyngb.) Breb. £. flos-aquae

A. flos-aquae f. aptekariana Elenk.

A. hassalii (Kiitz.) Wittr.

A. lemmermannii P. Richt.

Aphanizomenon flos-aquae (L.) Ralfs

Gloeotrichia natans (Hedw.) Rabenh.

Oscillatoria willei Gardn.

O. simplicissima Gom.

0. irrigua (Kiitz.) Gom.

O. redekei van Goor

O. granulata Gardn.

0. agardhii Gom.

Phormidium mucicola Hub -Pestalozzi et Naum.

P. favosum (Bory) Gom.

P. laminosum (Ag.) Gom.

P. foveolatum Gom.

Lyngbya lagerheimii (M6b.) Gom.

L. limnetica Lemm.

L. epiphytica Hieron

Lyngbya sp.

Spirulina flavovirens Wisl.

S. major Kiitz,

BARRRANRARD

Chrysophyta
Chromulina rosanoffii (Woronin) Biitschli
C. ovaloides Doflein
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C. crassa Bach. 80 24

C. smoragdina GickL 105 135
C. elegans Doflein 170 51
Chrysococcus punctiformis Pasch. 2 -
C. rufescens Klebs 40 50
C. biporus Skuja 15 -
C. minutus (Fritsch) Nygaard - 40
C. triporus Matv. 10 25
Kephyrion rubriclaustri Conz. 50 30
K. cupuliforme Conr. 5 -
Bicoeca planctonica 1. Kiss. - 10
Microglena punctifera (O. F. Mill.) Ehr. 5 -
M. cordiformis Conr. 10 -
Mallomonas tonsurata Teil. v. tonsurata 25 -
M. annulata Harris v. gnnulata 20 8
M. acaroides Perty v. striatula Asmund 8 —
M. crassisquama (Asmund) Fott En. —
M. multiunca Asmund 20 -
M. pumilio Harris et Bradley En, -
M. caudata Iwan. 15 5
M. striata Asmund v. striata - 2.6
M. acrokomos Ruttn. v. acrokomos 4 10
M. punktifera Korsch. En, -
Uroglenopsis americana (Calk.) Lemm. 5 -
Dinobryon sertularia Ehr. 150 80
D. sociale Ehr. 10 -
D. divergens Imhof 600 9
Synura sphagnicola Korsch. 10 -
S. petersenii Korsch. v. petersenii 25 14
Chrysosphaerella rhodei Skuja 6 -
Spiniferomonas trioralis Takahashi 35 —
S. trioralis v. cuspidata Balonov En. 4
S. abei Takahashi - 11
Ochromonas nannos Skuja 4 2
0. ovalis Doflein - 15
0. neustica Skuja - 3
O. polychrysis Skuja 20 -
O. vallesiaca Chod. 70 25
O. wislouchii Skyv. 18 12
Paraphysomonas vestita (Stouk.) de Saed 40 26
P. imperforata Lucas 20 13
Hymenomonas rosecla Stein 5 1
Bacillariophyta

Melosira varians Ag. 1600 765
M. islandica O. Mull. 800 128
M. granulata (Ehr.) Ralfs. v. granulata 22 6
M. granulata v. angustissima (O. Miill.) Hust. 2 10
M. italica (Eht.) Kiitz. v. italica 38 10
M. italica subsp. subarctica O. Miill. - 1
M. ambigua (Grun.) O. Miill. 3 -
Cyclotella meneghiniana Kiitz, 10 16
C. stelligera Hust. 8 14
C. atomus Hust. 3 5
C. comta (Ehr.) Kiitz. 3 2
Stephanodiscus sp. (@ 5—10 Mkm) 25000 20000
S. dubius (Fricke) Hust. 380 500

S. astraea (Eht.) Grun. v. estraea (= 8. rotula (Kiitz.) Hendey) 894 620



S. astraea v. minutulus (Kiitz.) Grun.
S. hantzschii Grun.

S. minutulus (Kiitz.) Cl. et Moll.

S. makarovae Genkal

S. triporus Genkal et Kuzmin

S. invisitatus Hohn et Hellerman
Thalassiosira pseudonana Hasle et Heimdal
Tabellaria fenestrata (Lyngb.) Kiitz.
T. floeculosa (Roth.) Kiitz.
Meridion circulare (Grev.) Ag.
Diatoma vulgare Bory v. vulgare

D, vulgare v. productum Grun.

D. elongatum (Lyngb.) Ag.

D, hiemale (Lyngb.) Heib.

Fragilaria crotonensis Kitt.

F. capucing Desm.

F. intermedig Grun.

F, constricta Ehr.

F. construens v. venter (Ehr.) Grun.
F. construens v. binodis (Eh1.) Grun.
F. pinnata Ehr. f. subrotunda A. Mayer
F. pinnata v. intercedens Grun.
Synedra actinastroides Lemm.

S. beroliensis Lemm.

S. pulchella (Ralfs) Kiitz.

S. ulng (Nitzsch.) Ehr. v. ulna

S. ulna v. danica Kiitz.

S. acus Kiitz. v. acus

S. acus Kiitz. v. angustissima Grun.
S. tabulata (Ag.) Kiitz. v. tabulata

S. tabulata v. parva (Kiitz.) Grun.

S. parasitica (W. Smith) Hust.
Asterionella formosa Hass.

Eunotia sp.

Cocconeis pediculus Ehr.

C. pediculus v. minutissima Poretzky
C. placentula Ehi.

C. placentula v. intermedia (Herib. et Perag.) CL

C. placentula v. euglypta (Ehr.) Cl.

C. disculus v. diminuta (Pant.) Sheshukova
Eucocconeis elliptica Savelijewa-Dolgova
Achnanthes microcephala (Kiitz.) Grun.

. kryophilla Boye P.

lanceolata (Bréb.) Grun. v. lanceolata
lanceolata v. capitata O. Miill.

. lanceolata v. elliptica C).

lanceolata v. minuta (Skv.) Sheshukova
. peragalloi Brun. et Herib.

lanceolata v. rostrata (Dstr.) Hust.

. hungarica Grun.

. clevei Grun.

Rhoicosphenia curvata (Kiitz.) Grun.
Diploneis elliptica (Kiitz.) CL.

Stauroneis anceps Ehr.

Navicula sp.

N. cuspidata Kiitz.

N. crucigera (W. Smith) Cl.

N. bacillum Ehr.
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N. cryptocephala Kiitz. v. cryptocephala
N. cryprocephala v. intermedia Grun.
N. rhynchocephala Kiitz. v. rhynchocephala
N. rhynchocephala v. orientalis 1. Kiss.
N. hungarica v. capitata Cl.
N. peregrica (Ehr.) Kiitz. v. peregrica
N. menisculus (Schum.) Hust. v. menisculus
N. placentulz (Ehr.) Grun. v. placentula
N. placentula f. rostrata A. Mayer
N. gastrum Ehr.
N. muralis Grun.
N. platystoma v. pantoczekii Wisl. et Kolbe
N. pusilla v. lanceolata Grun.
N. scutelloides W. Smith
Neidium dubium(Ehz,) Cl.
Caloneis amphisbaena (Bory) Cl.
Gyrosigma acuminatum (Kiltz.) Rabenh.
G. attenuatum (Kiitz.) Rabenh.
Amphora ovalis Klitz.
A. ovalis v. gracilis Ehr.
Cymbella cuspidata Kiitz.
C. ventricosa Kiitz.
C. affinis Kiitz.
C. lanceolata (Ehr.) Van Heurck
C. tumida (Breb.) Van Heurck
C. turgida (Greg.) Cl.
Gomphonema augur Ehi.
G. constrictum Ehi1.
G. olivaceum (Lyngb.) Kiitz. .
G. olivaceum v. calcareum Cl.
Epithemia zebra (Ehr.) Kiitz.
-E. argus Kiitz. v. argus
E. argus v. longicornis Kiitz.
E. sorex Kiitz.
E. intermedia Fricke
Hantzschia virgata v. capitellata Hust.
Nitzschia palea (Kiitz.) W. Smith
N. sigmoidea (Ehr.) W. Smith
N. vermicularis (Kiitz.) Grun.
N. acicularis W. Smith
Cymatopleura solea (Breb.) W. Smith
C. elliptica (Bréb.) W. Smith
Surirella angustata Kiitz.
S. angustata v. constricta Hust.
S. robusta Ehr.
S. conifera Skv.
S. ovata Kiitz.
S. linearis W. Smith

Xanthophyta
Triboneru affine G. S. West
T. vulgare Pasch.
Goniochloris mutica (A. Br.) Fott
Characiopsis obovoidea Pasch.
C. subulata (A. Br.) Borzi

Cryptophyta
Cryptomonas erosa Ehr. ;
C. ovata Ehr.
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C. oborara Skuja

C. marssonii Skuja

C. reflexa Skuja
Chroomonas acuta Uterm.
C. minima Czosnowski

C. nordstedtii Hansg.

Dinophyta

Gymnodinium aeruginosum Stein

G. paraduxum Schill.

G. eurytopum Skuja

Gymnodinium sp.

Peridinium palatinium Lauterborn

P. cinctum (0. F. Miill.) Ehr.

P. aciculiferum Lemm.

P. willei Huitf -Kaas

P. umbonatum Stein

P. bipes Stein

P. inconspicnum Lemm.

P. pusillum (Penard) Lemm.

Peridinium sp.

Glenodinium dinobryonis (Wolosz.) Schill.
G. oculatum Stein

G. kulczynskii (Wolosz.) Schill.

Ceratium hirundinella (O. F. Miill)) Bergh.
C. hirundinella f. gracile Bachm.

C. hirundinella {. silesicum Schrod.

C. hirundinella f. robustum (Amb.) Bachm.

Euglenophyta

Trachelomonas volvocinag Ehr.

T. intermedia Dang.

T. lacustris Drez. emend. Balech.

T. hispida (Perty) Stein emend. Deflendre

T. hispida v. crenulatocollis (Maskell.) Lemm.
T. hispida v. granulata Playf.

Euglena viridis Ehr.

E. acus Ehr.

E. proxima Dang.

E. ehrenbergii Klebs

E. fusca (Klebs) Lemm.

E. spirogyra v. elengans Playf.

E. polymorpha Dang.

E. limnophila v. swirenkoi (Arnoldi) Popova
Phacus javorkae Hort. .

P. pleuronectes (O. F. Miill.) Duj.

Colacium cyclopicola (Gickl.) Woronich. et Popova
C. vesiculosum Ehr.

Chlorophyta

Chlamydomonas globosa Snow.
C. angulosa Dill.

C. reinhardii Dang.

C. pertyi Gorosch.

C. braunii Gorosch.

C. cingulata Pasch.

C. macropyrenoidosa Skuja

C. elliptica Korsch.
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C. noctigama Korsch.

C. pertusa Chod.

Chlamydomonas sp.

Carteria sp.

C. radiosa Korsch.

Phacotus coccifer Korsch,

Pteromonas angulosa Lemm.

P. sinuosa Chod.

Gonium pectorale Miill.

Pandorina morum (Mill.) Bory

P. charkowiensis Korsch.

Eudorina elegans Ehr.

Golenkinia radiata Chod.

G. paucispina W. et G. S. West.
Trochiscia aclculifera (Lag.) Hansg.

T. granulata (Reinsch.) Hansg.
Schroederia setigera (Schrod.) Lemm.
S. nitzschioides (G. West.) Korsch.
Pseudoschroederia robusta Korsch.
Korschikoviella limnetica (Lemm.) Silva
K. judayi (G. M. Smith., Korsch.) Silva
Ankyra ocellata (Korsch.) Fott
Pedigstrum tetras (Ehr.) Ralfs

P. tetras v. tetraodon (Corda) Rabenh.
P. biradiatum Meyen

P. boryanum (Turp.) Menegh.

P. boryanum v. longicorne Racib.

P. duplex Meyen.

P. duplex v. gracillimum W. et G. S. West.

P. duplex v. clathratum (A. Br.) Lagerh.
P. duplex v. cohaerens Bohl.

P. duplex v. cornutum Racib.

‘P. duplex f. setigera (Corda) Rabenh.
Sorastrum spinulosum Nig.

Chlorella vulgaris Beijer.

C. mucosa Korsch,

C. minutissima Fott et Novakova
Tetraedron caudatum (Corda) Hansg.
T. minimum (A. Br.) Hansg.

T. triangulare Korsch.

Franceig echidna (Bohl.) Korsch.
Lagerheimia ciliata (Lagerh.) Chod.
L. longiseta (Lemm.) Printz

L. genevensis Chod.

L. quadriseta (Lemm.) G. M. Smith
QOocystis borgei Snow.

O. submarina Lagerh.

O. elliptica W. West.

O. pelagica Lemm.

O. solitaria Wittr.

O. marssonii Lemm.

O. lacustris Chod.

O. parva W. et G. S. West

O. crassa Wittr,

O. crassa v. marssonii (Lemm.) Printz
Oocystidium ovale Korsch.
Didymogenes palatina Schmidle
Radiococcus planctonicus (Korsch.) Fott
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400
10

12
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10
220
85
22
10
27
34

140
10

230
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20
680
50
440
20

110
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Coenocystis subcylindrica Korsch.
C.‘planctonica Korsch.
Coenochloris pyrenoidosa Korsch.
Sphaerocystis schroeteri Chod.

S. polycocca Korsch.

S. planctonicus (Korsch.) Bourr.
Quadricoccus ellipticus Hortob.
Q. verrucosus Fott
Dictyosphaerium simplex Korsch.
D. pulchellum Wood.

D. pulchellum v. minutum Defl.
D. pulchellum v. ovatum Korsch.
D. ehrenbergianum Nig.
Coelastrum sphaericum Nag.

C. sphaericum v: punctatum Lagerh.
C. microporum Nag.

C. pseudomicroporum Korsch.

C. cambricum Archer.

C. reticulatum (Dang.) Senn

Crucigenia tetrapedia (Kirchn.) W. et G. S. West

C. quadrata Morren
C. irregularis Wille

Ankistrodesmus longissimus v. acicularis (Chod.) Brunnth.

(=Raphidonema longissimus Lagerh.)

A. braunii (Nag.) Brunnth. (=Monoraphidium braunii (Nig.)

Kom.-Legn.)
A. mucosus Korsch.

A. acteularis (A. Br.) Korsch. (=Monaraphidium griffithii

(Berkely) Kom.-Legn.)
A. rotundus Korsch.

A. minutissimus Koisch. (=Monoraphidium minutum (Nig.)

Kom.-Legn.)
A. arcuatus Korsch.

A. pseudomirabilis Korsch. (=Monoraphidium irregulare

(G. M. Smith) Kom.-Legn.)
A. closterioides (Bohl.) Printz

A. angustus (Bern.) Korsch. (=Monoraphidium contortum

(Thur.) Kom.-Legn.)

A. pseudobraunii Belch. et G. M. Smith
A. bibraianus (Reinsch.) Korsch.

A. fusiformis Corda

A. falcatus (Corda) Ralfs

Kirchneriella obesa (W. West.) Schmidle
K. lungris (Kirchn.) Mogb.

K. contorta (Schmidle) Bohl.

K. subcapitata Korsch.

K. irregularis (G. M. Smith) Korsch.

K. cornuta Korsch.

K. malmeana (Bohl.) Brunnth.

Tetrastrum glabrum (Roll) Ahlst. ct Tiff.

T. heteracanthum (Nordst.) Chod.

T. peterfii Hortob.

T. staurogenigeforme (Schréd.) Lemm.
Actinastrum hantzschii (L.) Lagerh.
Scenedesmus ecornis (Ralfs) Chod.

S. ecornis v. disciformis Chod.

S. ovalternus Chod.

S. arcuatus Lemm.
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S. arcuatus v. platydiscus G. M. Smith
S. bijugatus (Turp.) Kiitz.

S. acuminatus (Lagerh.) Chod.

S. acuminatus v. biseriatus Reinh.

S. acutus (Meyen) Chod.

S. apiculatus (W. et G. S. West) Chod.
S. armatus Chod.

S. armatus v. bicaudatus Chod.

S. columnatus Hortob.

S. denticulatus Lagerh.

S. denticularus v. linearis Hansg.

S. dispar Bréb.

S. spinosus Chod.

S. spicatus W. et G. S. West

S. opoliensis P. Richt.

S. intermedius Chod.

S. intermedius v. acaudatus Hortob.
S. longispina v. asymmetrica Hortob.
S. quadricauda (Turp.) Breb.

S. quadricauda v. asymmetricus (Hortob.) Uherk.

S. quadricauda v. longispina (Chod.) G. M. Smith
S. quadricauda f. granulatus Hortob.

S. quadricauda v. quadrispina (Chod.) Smith
Micractinium pusillum Fres.

Paradoxia multiseta Swir.

Elakatothrix subacuta Korsch.

E. acuta Pasch.

E. genevensis (Reverd.) Hind.

E. lacustris Korsch.

E. gelatinosa Wille

Fernandinella alpina Chod, et Korsch.
Raphidonema longiseta Vischer
Binuclearia lauterbornii (Schmidle) Pr.-Lavr.
B. longiseta Zach.

B. tectorum (Kiitz.) Beger.

Stigeoclonium setigerum Kiitz.
Stichococcus attomus Skuja

S. minutissimus Skuja

Fottea stichococcoides Hind.

F. minutg Hind.

Closterium acutum (Lyngb.) Bréb.

C. acutum v. linea (Perty) W. et G. S. West
C. acutum v. variabile (Lemm.) W. Krieg.
C. aciculare (Tuffen) W. West

C. pronum Bréb.

C. pronum f. brevius (W. West) Kosinsk.
C. subulatum (Kiitz.) Bréb.

C. littorale Gay.

C. siliqua W. et G. S. West

C. acerosum (Schr.) Ehr.

C. acerosum f. minus (Hantzsch.) Kosinsk.
C. juncidum Ralfs

C. parvulum Nag.

C. leibleinii Kiitz.

C. rostratum Ehr.

C. sefaceum v. rollii Kosinsk.

C. strigosum Breb.

Cosmarium undulatum v. minutum Wittr.
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C. microsphinctum Nordst, - 3
C. phaseolus Bréb. - 3
C. pygmaeum Arch. - 12
C. bioculatum Breb. 5 -
C. impressulum Elfv. - 12
C. impressulum f. suborthogona (Racib.) W. et G. S. West - 80
C. laeve Rabenh. 5 2
C. sportella Bréb. 10 -
C. turpinii Bréb. 40 2
C. trilobulatum Reinsch. 2 1
C. margaritiferum Menegh. 1 -
C. margaritiferum f. minor Boldt 20 -
C. punctulatum Bréb. 4 170
C. subcrenatum Hantzch. 80 40
C. formosulum Hoff. 30 12
C. retusiforme (Wille) Gutw. 20 20
C. conspersum Ralfs 10 -
C. vexatum West - 22
Staurastrum gracile Ralfs 540 60
S. chaetoceros (Schrod.) G. M. Smith. 2 -
S. paradoxum Meyen 80 20
S. paradoxum v. parvum West 20 65
S. polymorphum v. pygmaeum Gronbl, 3 10
Euastrum sp. - 6
E. dubium v. snowdoniense (Turp.) W. et G. S. West. - 4
E. inculare v. exacavatum Gronbl. - 12
Micrasterias sp. , - 4
M. truncata (Corda) Breb. 4 -
Oedogonium sp. - 130
O. pringsheimii Gramer 3 20
0. undulatum (Bréb.) A. Br. - 12
Cladophora sp. - 120
C. glomerata (L.) Kutz. 2 2500
C. fracta (Vanl.) Kiitz. - 20
Zygnema Sp. - 80
Mougeotia sp. 20 230
M. laetevirens (A. Br.) Wittr. 20 300
M. angusta Hass. 3 30
M. scalaris Hass. 20 130
Spirogyra sp. ) 6 200
8. hassalii (Genner) Petit 4 1560
S. laxa Kutz. 20 320
IIpumMmevaHnue. En, — esMHIYHBIE KJIETKH, ,,—’’ — BHO He BCTPEYEH.

* VKa3ana MaKCHMalbHaf YMCIIEHHOCTH (ThIC. KII./7T), 3apeTMCTPMPOBAHHAR 38 BECh
nepuopn HaGmiopenuit (1971—1984 rr.).

OcHoBHO# (pOH (UTOMIIAHKTOHA BO BCE CE30HBI, 32 UCKITI0YeHNEM BTOPOH
TIOJIOBHHBI JIETa, CO3JAaK0T AHaTOMOBLIe. C CepeuHBI JIETa 0 OCECHM mpeobia-
OAT OUHO(MUTOBEIE WM CHHe3elleHble. Bopopocnu Apyrux OTAenoB OTHO-
CATCA K CONYTCIBYWIIMM, W3 HHUX HaubGoslee OBMIIBHBI pa3sHOOOpa3HbIe
TIpefiCTaBUTENH 3eJIeHbIX.

CMeHa COOOLIECTB BOJOPOCIEH IIPOUCXOOUT B 3aBUCMMOCTIH OT
YCHOBHA Ce30HOB rofa, IMpexae BCEro TepMHMYECKOTO M  BETPOBOro
PeXXMMOB M CBA3aHHOM C HHMMHM CTpaTM(MKaluMM BOJHOH MacChi 0O3epa
(puc. 27).
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3umMoli, Korja Bereralus IOJaBJeHa K3-3a HENOCTaTKa CBeTa MOA
TOJICTBIM ci10eM Jibaa U cHera (IIbipuna, 1985), npeoGnanaer Asterionella for-
mosa Hass. (100—200 Tbic. ki1./m). OcTaabHYI0 YacTh COOBILECTBA COCTABIIA-
10T HEMHOTOYMCIIEHHBIE TIPENCTaBHTEIN HOUHO(DUTIOBBIX, KPHITOGUTOBBIX,
30/IOTUCTBIX M 3€JEeHBIX — NMPOTOKOKKOBBIX Bomopocned. [lo mepe tasHus
CHera M yCWIEHUA NPOHMKHOBEHHS IOM Jie[, CONHEYHOH pafgyManuy K KOHIY
3UMBI BMIOBOE pa3sHOOGpasHe M YHCIIEHHOCTb NOJABHXHBIX KPHITO(GHMTOBBIX
(Chroomonas spp.) ¥ 3onotuctbix (U3 pogoB Chrysococcus, Kephyrion) Bos-
pactaior. OOHAKO T[OCHOACIBYloUiee MONOXEHHEe NO-TpexHeMy 3aHMMaeT
Asterionella formosa.

PaHHelt BecHOi (ampenp) ¢ yBeIMUEHUEM TOJBHXXHOCTH BOIHOW MacChi
MOAO JIBJOM 32 CYeT IPOrpeBa M MOCTYIUIEHNA TAJIbIX BOJ HAPACTaeT YHUCIEH-
HOCTh THaTOMOBBIX BoJopocieil. Cpeay HUx Haubosnee 3amMeTHa Melosira islan-
dica O. Miill. (mo 60 ThIC. K1I./), KOTOpasg GlarogapsA CBOUM KpYIHBIM
KJIeTKaM JOMMHUpYeT 1o 6uomMacce. [Tocne BCKPBITHA 03epa NpH TemIlepa-
type 6—8 °C (cepenMHa Mas) B GONBIIOM KOJMYECTBE OTMEYalOTCA
(20—30 miH. KN1./T) MeNKOKIIeTOUHbIE IUaTOMOBLIE U3 pofia Stephanodiscus,
npenmyiecTBeHHo S. hantzschii Grun.(=S. tenuis Hust) u S. mirutulus (Kiitz.)
Cleve et MSll. (Tenxan, banoxos, 1983). 3TH BHOBI COCTABIAIOT OCHOBHYIO
OO0 YHCHa KIIETOK Bcero ¢HTOIUTAHKTOHA, HO 1Mo GMoMacce mpeoGnapmaer
Melosira islandica (zo 5 mr/n). Us gpyrux Bomopocneit BCTpeyaroTcs KpHIl-
topuroBeie (Cryptomonas spp.) M necmupueBvie (Cosmarium spp.), coc-
TaBiAwuMe B Hekoropeie rogel 20—30% or oOwed Ouomacchl ¢uTO-
NIIaHKTOHA.

C oGpasoBaHMeM TEPMOKIIMHA U NTOBBIIIEHHEM TEMIIEPaTy bl ITHUTUMHHUO-
Ha 10 16—17 °C (koHen Mas) obunMe BeCEHHEro COOBLIECTBA PE3KO YMEHD-
uraetca. [Ipu stom Melosira islandica ncue3aetr NMOYTH MOITHOCTBIO, ONMYCKasCh
B IPUIOHHBIA FOPUIOHT, 3 YUCIIEHHOCTD MEJIKOKIIETOYHBIX Stephanodiscus spp.
Ha Bcex ImybuHax cokpauwaerca go 200—300 teic. xi./n. [locnegHux, mo-
BUAMMOMY, BBIEOAIOT Pa3MHOXAWOILMECA K 3TOMY BPEMEHH DPacTUTENIBHO-
sigHbie (OopMBI 300I7IaHKTOHa. B BepxHemM Hauboslee MpOrpeToM cjioe BOMbI
NOABJIAKTCA MeJIKHe 30JI0TUCThIe (M3 pogoB Chromulina, Ochromonas), K pun-
To¢utoBble (M3 poaoB Chroomonas, Cryptomonas) ¢ oGlLel YHUCITEHHOCTBIO
300—400 ThIC. KJI./71, 2 TaK)Ke CHMHE3eleHble  NPOTOKOKKOBbIE BOIOPOCIH,
pocturaroipe 200--400 thIC. KI1./1. COOBIECTBO CTAHOBUTCA MOTHI0O MUHAHT-
HBbIM ¢ 06LIel 6uoMaccoit MeHee 1 mr/m.

PanHuM 7leToM (MIoHb) 1O Mepe HOalbHedllero nporpesa u cTpatuduka-
LMH BOJHOW Macchl MEJIKOKJIETOYHbIE IMaTOMOBbIE pofa Stephanodiscus ¥ 30-
JIOTHCTBIE BBINA/AIOT U3 INTAHKTOHa BEPXHUX IOPH3OHTOB U OCTAKTCH TONBKO
B MIIOTMMHMOHE . B anMiinMHnOHe pasMHOXaloTCA cuHeaeneHbie (Aphanizome-
non flos-aquae (L) Ralfs. Anabaena spiroides (Kleb.), A. lemmermannii
P.Richt, A. scheremetieviae Elenk., A. flos-aquae (Lyngb.) Breb., Aphanothece
clathrata (E. et G. S.West)), moABnAoTCA KpYNHbIE IMaTOMOBBIe (Stephano-
discus astraea (Ehr.) Grun. (= S. rotula (Kiitz.) Hendey)) u nuno¢duTOBBIE
(Ceratium hirundinellg (O.F. Miill.) Bergh.). Cunesenensle npeoGnapanr mno
YHCY KIIETOK, COCTaBNIAA 2—3 MIIH. KJI./1 B CpefHEM MO BEPTHUKAIH, HO
B o6Gpa3zoBaHuu oOweil Guomacch! GHTOIUIAHKTOHA, paBHOR okono 1 mr/i,
OCHOBHYI0 POJIb UTPalOT IMATOMOBbIE M HTUHOGUTOBbIE BOIOPOCIIH.

6 3axas N° 728 81



ma /n

a N7 A2 [3

14+

21

11

Ast g
o =
o 2914
1980 2. 1963 e.

U BN

7 E
NN

21 Co
cL
- Fr

Ss WA

Me
i 5 :
Ta N BNE Z8NE

2K ZU*V v 9’171 VI 1X 16V 17VII29VI 11X 27V 26Vl 15X
19712. 1974 e. 1975 e. 1979 2. 7980 e.

NN

Puc. 27. Buomacca ¢puTonIaHKTOHa B npocdyHIansHoH! 30He, cT. 3, 0 M—aHoO.

a — 3uMa; 6 — GeanenHblit nepuon. / — cuHedeneHble; 2 — DMATOMOBEIE; 3 — KPMIITO-
¢uroBrle; 4 — nUHOGMUTOBble; 5 — 3eNleHbie; 6 — mpoude BOOOpociH. An — Anabaena
spp-; Al — A. lemmermannii; As — A. scheremetieviae; Ap —Aphanizomenon flos-aquae;
Ast — Asterionella formosa; Fr — Fragilaria crotonensis; Me — Melosira islandica; Ss —
Stephanodiscus spp. (MeNKOKJeTOUHble BUOEI) ; Sa — S. astraea; Cr — Cryptomonas spp.;
Ce — Ceratium hirundinella; Ch — Chlamydomonas spp.; C1 — Closterium spp.; Co —
Cosmarium spp.; St — Staurastrum spp. 38e3004Koli OTMedeHbl JaHHBle IJIA Yy4acTKa
BOTUAM cT. 3, d6yMmsA 38e300YKaMuU — OIS CIIOA SNUIMMHMOHA (0—10 M).

B mione, xorga BomHas Macca IporpeBaercs A0 24—25 °C u B amu-
JTUMHHMOHE OILIyWIaeTca OCIPhIM JedHUUMT a30Ta HpU HOCTaTOYHO BBICO-
KoM copepxaHuu ¢ocdopa, NpOUCXOJMIIO HAapaCTaHHE KONHMYEeCIBAa CHHe-
seneunix (Aphanizomenon flosaquae) B 1979—1980 rr. go 100 mnH. kn./n
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Puc. 27 (npodoaxcenue).

¢ Guomaccoit okono 10 mr/n B cpenyeM IO BEPTHKAIH HIIM BUHO(HUTOBBIX
(Ceratium hirundinells) — mo 10—15 mr/n B 1983-1984 rr. 3a cyer HUX
¢dbopmupyeTca NETHUA MUK 6HOMAacchl PHUTOMIAHKTOHA ¥ 06pa3yeTCA OJIMro-
IOMHHaHTHOe cooGulectBo. B 1982 r. HabGnmwoganack BCHBILIKA BereTanuu
TeX W OpYTMX BOIOpOCHEd — CHayala AMHOQHTOBBIX, 3aT€M CHHE3EeJIEHBIX,
HO TpH OGHomacce He Belie 1—2 Mr/m M Gosnee pasHOOGpasHOM BHAOBOM
coctaBe. Cpey cHHe3eNeHbIX, KpoMe Aphanizomenon flos-aquae, GbUIH MHO-
rOWUCIIEeHHBIMU BUAObI ponoB Anabaena, Microcystis, Phormidium. B 3ameTHOM
KOJIMYECTBE BCTpEUAINCh MUAaTOMOBBle — Asterionella formosa o6bpIYHO BMeCTe
¢ Ceratium hirundinells n Stephanodiscus astraea, a TaK)xe NpOTOKOKKOBBIE,
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ocobeuno Pediastrum duplex Meyen., BUOBI poaoB  Sphaerocystis,
Oocystis,

B KoOHIle aBrycra—Haualiie CEHTSIOpA, ¢ OXJIaXXIeHHEM BOJHOW Macchl 0
14—16 °C n ycuieHueMm UMPKYJIALIMHK B 30HE JMWIMMHUOHA, BEreTauus IUHO-
GUTOBBIX M CHHE3ENEHBIX, KaK INpaBwio, ocnabeBacr. B ¢dopmmpoBannu
bUTOMIIaHKTOHA BO3PacTaeT poJib BOOOPOCIeH, Ipesie BICTYIAaBIIMX B Kaye-
CTBe COIyTCTBYIOLMX, Cpel¥ KOTOpPbIX Bbylenstrca Stephanodiscus astraea
u Asterionella formosa ¢ o6uieit 6MoMaccoi oxoio 2 Mr/n. B He3HauuTeTbHOM
KOJIMYeCTBE BCIPEYAOTCA pa3HooGpasHple BU/BI CHHE3eNeHbIX (Aphanizome-
non flos-aquae, Anabaena circinalis (Kiitz.) Hangs., Gomphosphaeria lacustris
(Chod.), Phormidium mucicola Hub.-Pestalozzi et Naum., Aphanothece
clathrata) , n 13 3eleHbIX — NPOTOKOKKOBBIE (IIPEMMYILECTBEHHO BUIBI poOa
Sphaerocystis),BonbBoxconbie (Pandoring morum (Miill.) Bory). Hrorna B sto
BpeMs HAGNIONAeTCsl pa3sMHOXEeHHe CHHe3elleHsIX (o 40 MUIH. KI1./7T), AOCTH-
ramomux 6IM3KNX ¢ AMaTOMOBBIMH 3HaUEHUH GMOMACCHI.

C oxnaxaeHuem o3epa 0o 9—13 °C M ycTaHOBIIEHHEM TIONHOM OCeHHel
uupkynauun (oKTA6ps) HapacTaeT YUCIIEHHOCTh Stephanodiscus astraea. I10T
BUJI CTAaHOBMTICA BOMMHUpPYMWOLUMM 0 6uoMacce (okoso 2.5-3 mr/mn). Emy
conyTctBywT Asterionella formosa, nosnxee Melosira islandica. V13 Bopopocreit
LpyTHX OTOENIOB OTMeuawTcs 3enensie (Pandorina morum, Sphaerocystis poli-
cocca, Pediastrum duplex) , B Tom wicie necmunvenbte (13 ponoB Closterium,
Cosmarium) , a Takxe cuteseneusie (Aphanothece clathrata, Phormidium mu-
cicola, Microcystis aeruginosa Kiitz. emend. Elenk.) . Oguako ux gons B o6iue#t
6uomacce HeBenHKa, B TakoM cocTaBe coOGIIECTBO OCTaeTCA A0 3aMep3aHuA
o3epa.

Taxum o0OGpasom, IS Ce30HHOW cyKneccMd ¢GHMTOIUIAHKTOHA 03epa
XapaKTepHbI [IBa MUKa GMOMACCH!, GOPMHPYIOLIMXCA 32 CYET OJTMIOJIOMUHAHT-
HBIX COOBIECTB BeceHHUX (NpeuMyluecTBeHHO Stephanodiscus spp., Melosira
islandica) u netnux (Aphanizomenon flos-aquae wim Ceratium hirundinella)
¢opm Bopopocnei. IlonyTopa-IByXMeCAUHbIA NTEPHUOM, MEXIY HUMH OXBaThl-
BaeT paHHENIeTHHH MUHUMYM (UTOINIAHKTOHA W3 NOIMIOMMHAHTHBIX CO06-
1ecTB Bopopocned ¢ obuieit Guomaccoit He Gomee 1 mr/n. OceHHMt nogbeM
6uomaccel (3—4 mr/n) npu o6pasoBaHMM cooblLuecTBa AMATOMOBBIX C Tpe-
oGnananueM Stephanodiscus astraea TIpOCTIeXXUBaeTCA CNabo M3-32 JOCTATOYHO
BBICOKMX ee 3HaueHuit (2—3 Mr/m) B TeueHHe Bcero INepeXOIHOTrO Mepuoaa
OT JIeTa K ocenu. 3uMoil o6iaa 6GMomMacca BOAOPOCIEH AepXUTCA Ha YPOBHE
0.1-0.4 mr/n. .

BeprukaibHoe paclpeneneHue GUTOIIAHKTOHA B 03epe, KAK M B IPyTHX
BOJIoeMax MOOOGHOTO THNA, H3MEHACTCA B FOJOBOM LMKIIE M ONpeMesiAeTcA
HHTEHCUBHOCTBIO IIepeMElMBAHNA BOOHOW TONIM B OTHENbHBIE CE30HBI
(puc. 28).

B 3umuuit mepuon BUIOBOH cocTaB (PUTOIUIAHKTOHA CXOMAEH IO BCEH
rny6uxe. He oGHapysxuBaeTCA CyleCTBEHHBIX Pa3NIMyuif 110 I1yOHHAaM M B €T0
YMCIIEHHOCTH M 6Homacce. TONMBKO B KOHLE 3MMBI NPH JOMHHHMPOBaHMH
BO Bcell BOQIHOM Tomue Asterionella formosa ypeIMuMBaeTCA BMOOBOE pa3-
HOOGpa3ue BOAOpOCIEH B BepXHEM S5-METPOBOM CJIO€ BOMBI 32 CUET pas-
MHOXEHHA TMOABMXHBIX (OPM 30JIOTHCTBIX M KPUNTOMUTOBBIX (M3 pPOOOB
Kephyrion, Chrysococcus u Chroomonas). B cpemHuX e M HMXHHMX CIIOAX
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BOAHOM TOJILM Cpedy CONMYTCTBYIOIIMX BM/IOB BBINENANTCA 3elleHble (M3 po-
nos Qocystis, Coelastrum), a B IPHOOHHOM TOPU30HTE TAKXKE M CHHE3eJIEHbIE
(3 ponoB Gloeocapsa, Oscillatoriz) Bopopocnu. HanBonsluee uuciio KieTok
¢HTOMIaHKTOHa HAXOAMTCA Ha T1yOune 10—20 M.

B Hayane BecHBI nepef BCKPBITHEM 0O3€pa, KOTAa UMPKYJSUUA BOMbI
yCWIMBAeTCsl ¥ HAayMH2eT HapacTaTb YMCIIEHHOCTh AMATOMOBBIX, (DUTOMIIAHK-
TOH KOHIIEHTpPUpYeTCA B MOBEPXHOCTHOM clioe Ao riy6uHsi 10 M. Ilpu atom
B BEpXHeEM Hauboliee NPOrpeBaeMOM CIIOE TOJMHOM 2—5 M cOCTaB BoHO-
pociiell paaHooOpasHee, YeM B NMPUIOOHHBIX TOpH3oHTax. Bo Bpems BeceHHero
nuKa (UTOIAHKIOHA, IPUYPOUEHHOTO K IMepuojly TOMOTEpPMHM, COCTaB
BOOOpPOCIeN, MpefCcTaBIeHHbIX MEeTKOKIIETOYHbBIMY BUaaMu pona Stephanodis-
cus, Melosira islandica, ogHoponeH 1o Bcedl BepTuxanu. OOHako yxe IpH
TeMiepatype 5—6 °C 0OTMeuaeTcss HepaBHOMEPHOCTh B pacHpefeNieHHM HX
YMCIIEHHOCTH Mo TinyOuHaMm. OCHOBHaA Macca KIJeToK OGHapyiamBaetcs
B ciioe Mexay 21 10—15 m.

B mepuop paHHeneTHero MMHMMyMa GHMOMacchl (PHTONIIAHKTOHA BEPTH-
KaJbHble pa3jIduuMA B COCTaBe M OOMNIMM BOAOpOCINell craHoBATcA Golee
3aMeTHbIMU. B BepxHeM 2-MeTpOBOM cjloe 3MHIMMHHOHA [IOMHHHDYIOT
aosioTucTeie (M3 pomoB Chromuling, Ochromonas), cKannuBawluyeca B 1UTH-
JeBple OHN B NOBEPXHOCTHOW IUIEHKE BOMABl B BHJE XEJITOBATOIO HaJleTa.
WM conyrcTBYWT OMAaTtOMOBbIE, KPHUITO(HTOBBIE, 3eJIeHble W CHHE3eleHble
Boaopocnu. Huxe 2-MeTpoBOro ropu3oHra OCHOBY (PMTOIIAHKTOHA COCTaB-
JIAIT IMATOMOBLIE: B OCTAIBHON YaCTH SNWINMHUOHA — Stephanodiscus spp.,
B runonumuuone — Melosira islandica. B 3aBucUMOCTM OT CTelleHHM CTpaTH-
¢vKany¥ BOOHOH TOJILLM, 3 TaKXe OT COCTOSIHHMSA BOJOPOCIHEH M HUX CNocob-
HOCTH NOJJIe P>KUBATH IJIaBYYecTh HaGITI0IAI0TCSA PasNIuyUA M B pacrpenereHun
no rny6uHaMm o6IIero KojuyecTBa (PUTOINIAHKTOHA, 6MOMacca KOTOpOro
ObIBaeT MOBBbILIEHHOH B TOMIe BoAbl OT 2 A0 10 M WINM B NpPUIOHHBIX
TOPH30HTAX.

C ycuneHveM TeMIlepaTypHOH CTpaTH¢HKALMM O3epa BepTHKaJbHasA
HEONHOPOPHOCTh (PUTONNIAHKTOHZ CTAHOBMTCA Gonee BrIpakeHHOW. PaamHuo-
XalMecs B 3TO BpeMs cuHesenenble (Anabaena spp., Aphanizomenon flos-
aquae) cOCpelOTOYMBAIOTCA B 30HE SMWIMMHHOHA, YaCTO B €ro NOBEPXHOCT-
HOM cnoe. B MeTa- ¥ runonmuMHMoOHe npeoGnafaoT BUALI poaa Stephanodiscus,
B TOM uucie S, astraea. B runmoil¥MHNOHe BCTPEHYArOTCA TAKXKe LMCTBI 30JI0-
THUCTBIX Bopopocinedt (13 popos Chromulina v Ochromonas) . O61as Guomac-
ca (PUTOILUIZHKTOHA 3[1eCh, KaK IPaBUIIO, HYDKE, YeM B SITUIIMMHHOHE.

B cepemmne yeta, Korjga pacclloeHHe BOJHOM Macchl Hambollee ycCToM-
yuBO U GOpMHUpYeTCA JIETHHH NMK (PUTOMIAHKTOHA 33 CYET SMHODUTOBBIX
WIH CHHE3eJlEHBIX, OCHOBHOE KOJIMYECTBO BOMAOPOCNIEH HAaXOOMTCA B 3IH-
aumMuKoHe. Ilpn 3TOM B LITHIIEBY0 IOTOOY CHHe3eNeHble (Aphanizomenon flos-
aquae, Anabaena spp.) KOHLEHTPUPYIOTCA B BEpXHEM 2-METPOBOM ciioe ¢ GKo-
Maccoit 10 50 mr/n. Iuunoduronsie (Ceratium hirundinelld) oGpasywr ckon-
nenua ¢ Guomaccoit 30—70 wmr/m B riIyGMHe SNMWIMMHUOHA M TOJIBKO
B TMacMypHble OHH cobupatorcsa y noBepxHocTH. Ha ocTtanpueix rmy6unax
SMWIMMHMOHA, 2 TAKXe B MeTa- U THUIOINMMHNOHE B NEpHOpA, Bererauun Guo-
Macca M CHHe3eJleHbIX, ¥ TUHOGUTOBhIX He mpeBbmuaer 1—2 mr/n. op pei-
CTBHEM BETPOBOIO IIepeMEIIMBAaHUA KWJIM KOHBEKTHUBHBIX TOKOB BOOODOCIH
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Puc. 28. BepTuxanbHoe pacnpepeiieHHe GHoMacchl (PUTOIIIAHKTOHA B I'NyGOKOBONHOM
YacTH 03epa, CT. 3.

1 — cuHe3eneHble; 2 — 30JIOTHCTble; 3 — AMATOMOBbLIe; 4 — OUHOMUTOBBIE; 5 — 3ere-
Hble; 6 — IpouMe BOJAOPOCIHM; 7 — TeMINepaTypa BOIBL
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pacnpenensiorcs Goree MM MeHee PaBHOMEPHO B IipelieNlaXx BCeil 30HBI
IMWIMMHUOHA. B crnyyae OOHOBpeMEHHOH BereTallUM CHHE3ENEHBIX M JIMHO-
(UTOBBIX IMepBbIE MOTYT CKAIUIMBATBCA B MOBEPXHOCTHOM CJIO€, BTOpBIE —
Ha riaybuHe 2—5 M, IIpHYeM OOBIYHO B COINPOBOXM(IEHMM 3€JIEHBIX M3 pPOJOB
Sphaerocystis, Qocystis, Crucigenia, Eudorina. Ecnun Ceratium hirundinella
BeretTupyet Bmecte ¢ Asterionella formosa, 10 0CHOBHOE KOJIMYECTBO KJIETOK
IepBOTr0 BHJAa OOBIYHO HAXOAMTCA B BepXHeW NOJIOBUHE 30Hb! IMWIMMHHOHA,
BTOPOTO — B HMKHEH ee YacTM M MeTalIMMHHOHe. JTH ke 2 BU/Ia BMecTe
¢ Stephanodiscus astraea CcOCTaBIANT OCHOBHYI0 OoNw GHOMaccel GHUTO-
IUTAHKTOHA TUNOJIMMHHOHA. B IpUNOHHOM rOpU3OHTe HapAdy ¢ HUMHM OGHa-
pyxuBaerca Melosira islandica.

[lo mepe Hapymenus crpatudukanuu BogHol tonum Ceratium hirundi-
nella u Asterionella formosa BpINafgaloT M3 INTAHKTOHA NUJIMMHHUOHA, B KOHLE
JleTa—HayaJle OCeHM OHU BCTPEYAITCS TOIBKO B MeTa- M TMIIOIMMHHOHE,
a CJIOM JMWIMMHMOHA 3aHUMAIT cUHe3eneHble (Aphanizomenon flos-aquae,
Anabaena circinalis, A. flos-aquae, Microcystis aeruginosa), KOTOpbIM COMYT-
CTBYIOT pa3HooGpasHble 3eleHble Bojopocnd. O6iuas GMomacca BOJOpOCIeH
B 3MMIMMHHOHE BbIIIE, YeM Ha OCTANIBHBIX [Ty GHHAX.



C yCTaHOBNeHMEM OCEHHedl TOMOTEpDMMM M C BO3pacTaHuem B ¢uIO-
IUIAHKTOHE JOJIM TMaTOMOBBIX COCTAB OCHOBHEIX €ro BUIOB — Stephanodiscus
astraea B conposoxuenuu Melosira islandica n Asterionella formosa — nocra-
TOUYHO OJIHOPOJieH Ha BceX ITyOuHax. ToNbKO CHHe3eNeHbIE, BETeTHpYIoUMe
MHOr[a OO MO3JHed OCEHH, a TaK)Ke NOABJIANIMECH B KOHIe 3TOrO Ce30Ha
mecmumueBbie W3 pomoB Cosmarium w Closterium, cOCpPeNOTOYMBAIOTCA,
KaK MpaBWIO, B BEPXHEM 5-METPOBOM cjloe BOAbL. O[HAKO MX BKIaf
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3ge30ouxamu OTMeueHBl [aHHBIe MAJIA Y4YacTKa BOJIMAM COOTBETCTBYIOLUEH CTaHLMH.
OGo3HaueHUs Te XKe, YTO U Ha pHc. 27.
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Puc. 29 (npodoaxcerue).

Malo OTpaxcaerca Ha obmed OHomacce (PUTONIAHKTOHa, Gonee WINM MeHee
paBHOMEPHO paclipe/leJIeHHOH 110 BCe IIyOuHe.

PacnipeneneHne ¢MTONMIAHKTOHAa MO aKBAaTOPHUHM ITTyGOKOBOOHOM YacTH
03epa B NepHOAbl MHTEHCMBHOTO INepeMellMBaHUA BOOHOM Macchl BECHOM
M OCEHBI0 XapaKTIepH3IYyeTCA 3HAYUTEIBHBIM CXOOCTBOM COCIaBa M OOWIUA
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OCHOBHBIX BHJIOB BOJOpOCIEH KaK B NpOdYHOAIBHOMN, TaK U B CYyOIUTOpAIDL-
Ho# 30He (puc. 29). UckiioueHneM ABIIAETCA IOXHBLA yYacTOK O3epa POTUB
yerbst p. TpyGex, roe BCTpeyaloTcsi BUABI, XapaKTepHblE A 3TOM peKH
(Melosira varians Ag., Bunpt popoB Nitzschia, Navicula) ocoGeHHo BO Bpems
BeCEHHero MoyioBosipsA. Pasnuuue (GUTONIAHKTOHA HAa OCTATBHBIX YYacTKax
rnyGOKOBO/HOH 30HBI CBOJAWTCA IMLIb K Ppa3s’HOMY COOTHOLUEHMI0O OIHHMX
M TeX e BUJOB, claramoimx oburyto 6uomaccy. B netHuit mepuos npocrpaH-
CTBEHHbIE pa3NHuMA (PUTONJAHKTOHAa YCUIIMBAawTCA. B urrunesbie gHu 1pH
MaccOBOMH BereTalyH 30JI0THCTBIX, CHHE3€IEHBIX MITH TUHO(HTOBBIX BOIOPOC-
el MPOCIENMBACTCA MSATHUCTOCTh B UX paclipe/leIeHHN 10 aKBaTOpUM, KOTO-
paA CBfA3aHA C OCOGEHHOCTAMM TOPU3OHTAIBHOH LUPKYIALUUM BOMHOM
maccnl (IlogmyGHetit u op., 1987).

DUTOIUIAHKTOH JIMTOPaNbHOM 30HBI OT IJ1yGOKOBOOHOH OTIIMYaeTCs
pasHooGpasueM CONYTCTBYIOLUMX BUIOB, Cpeld KOTOPbIX MHOTO GEHTOCHBIX
ouatoMoBbix (U3 popoB Cymbella, Navicula, Nitzschia) (ocoGeHHo BGIH3M
yctba p. TpyGexk M HamGoNee KpyNHBIX PYYbEB) M 3e/I€HBIX BOIOPOCIIEN.
IpencraBurenu nocnemuux (Pandorina morum, Phacotus coccifer Korsh.,
Staurastrum gracile Ralfs., Spyrogira sp.) netom 6b1BaloT B YHC/Ie JOMUHHPYIO-
umx ¢dopm (puc. 30). IpocnexuBaetcss HepaBHOMEPHOCTb B pacHpeneNeHuH
duromnankToHa no akBatopuu. HamGonee BhipaxkeHa OHa B cepeqke JIeTa,
KOrJa 3apociiy MaKpopUTOB CcNOCOGCIBYIOT M3OJIAUMM GuoTonoB. B sror
Hepuop B JUTOPATbHOM 30He BCTPEYAIOTCA JIOKANBHbIE CKOIUICHHA 3elleHbIX
U cHHe3esieHbIX ¢ BuomMaccoi o 40 u 100 mr/mn.

dutonnankToH p. Tpy6ex xapakTtepuayerca cBoeoGpasHBIM BHIOBBIM
COCTaBOM BOJOpOCIIEH M, KaK MpaBWio, MeHee oOuiieH, yeM B o3epe. Ha
MPOTAXKEHHH GOJIbIIEH YaCTH BEreTallMOHHOTO TMepuoJa NnpeobamarT OUaTo-
MOBBIE, MpeACIaBeHHbIE PEUMYIIECTBEHHO PEYHBIMH M OEHTOCHBIMU (Op-
Mamu (Melosira varigns, Bupnl ponoB Navicula, Nitzschia, Gomphonena,
Gyrosigma) . 3HauMTENIbHYI0 JOJK GMOMACCHI CIAraiT 3eNeHble, 0COGEHHO M3
pona Chlamydomonas, 30n0THCTBIe — BUIBI poioB Synura, Paraphysomonas,
Mallomonas, Chrysococcus, cuHe3eneHble — BUAbI ponoB Anabaena w Oscilla-
foria, 3BINEeHOBBIE — BUObI poAoB Trachelomonas, Euglena, Phacus. Cpeny HUX
MHOIO BOHODOCIEH, CBOMCTBEHHBIX BBICOKOTPOGHBIM M 3arps3HEHHbIM
BogaMm. HaoBopor, B ucroxe p. Bekcbl (UTONIAHKTOH OOBIYHO CcxO[eH
C O3epHBIM KaK B KOJMYECTBEHHOM, TaK MU B KayeCTBEHHOM OTHOILEHHH
(puc. 31).

Cpennsa s o3epa OMOMacca (UTOMIAHKTOHA MO JaHHBIM HauGoIee
nonpobHeIx HaGmopenn#t 1983 r. cocraBuna 3.48 Mr/n 3a GeanenHblil MepHos
n 232 mr/n — 3a roa. Oxono 90% ee NpUXOOMTCA HA JONI0 JHMAaTOMOBBIX
H IMHO(UTOBBIX BOMOPOCIHEd INpH paBHOM HX COOTHOIIeHMM, 4% cocTaB-
nawT 3enelsie (1abn. 21). [podyHnansHas U cyGIMTOpaNbHAA 30HBI MAJo
Pa’IMUalOTCA KaK MO0 cpedHed 3a Oe3nleoHbl mnepuopd obwed Buomacce —
(370 £0.31) u (343 £0.27) Mr/in, TaK ¥ IO COAEPXAHUIO B Heit muaTo-
MoBbIX — (1.87+031) u (141 £0.11) mr/n — ¥ OMHODUTOBBIX —
(160+031) u (1.72 £021) mr/n coorBercTBeHHO. TaKHe BeHUHUHBI
6HoMacchl GUTOIUIaHKTOHA XapaKTepHb! AJA BOJOEMOB Me30Tpo¢HOro THIIA.

AHamu3 fmaHHbIX mMo ¢uromnanktony 3a 1902—1984 rr. nokasmiBaer,
YTO B €r0 COCTaBe NPOU30 LM 3aMEeTHBIE H3MEHEHHUA.
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Puc. 31. Buomacca ¢uromwaHkTosa B ycrbe p. Tpy6ex (c1. 1) u HcToke p, Bekea (crt. 7).

Os — Oscillatoria spp.;Sy — Synura spp.; Go — Gomphonema spp., Mv — Melosira varians ;
Ni — Nitzschia spp.; Ta — Tabellaria spp.; Mo — Mougeotia spp. OctansHble 0603HaYeHUS
Te Xe, YTO H Ha puc. 27 u 30.
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Tabnunma 21
Cpenuns s 03epa GHomacca puTorLIaHKTOHAa, Mr/a (0 M—mHo)

:HaﬁBnplg::}ma Cl)mt?l‘lﬁ.ﬂu:‘;‘(TOH JdnaroMoBbIe Hunodurosnie 3enennie
11* 0.15 + 0.02 0.12 £ 0.02 0.01 £ 0.01 0.02 £ 0.00
28-311 0.16 + 0.02 0.10 £ 0.01 0.02 + 0.01 0.01 £ 0.00
3-511 0.131+0.03 0.06 + 0.01 0.05 £ 0.02 0.01 + 0.00
30-31 I.II 0.50 0.40 0.48 + 0.40 0.00 £ 0.00 0.01 £ 0.00
13 1v* 0.50 + 0.40 0.48 + 0.40 0.00 = 0.00 0.01 £ 0.00
6-7V 4.94 £0.77 4.65+0.71 0.04 + 0.01 0.02 £ 0.00
27-29V 0.49 + 0.09 0.18 £ 0.07 0.00 + 0.00 0.07 £ 0.01
18—-19 VI 1.54 £ 0.23 0.46 + 0.18 0.56 + 0.16 0.06 + 0.01
12-14 VII 12,77 + 1.80 0.49 +0.18 12.15 + 1.65 0.20 £ 0.07
4-5 VIII 2.55 +0.37 0.05 £ 0.02 2.16 + 0.34 0.22 £ 0.05
24 -26 VIII 3.60%047 1.13 + 0.23 1.70 £ 0.32 0.20 = 0.03
14-151IX 3.54 £ 0.68 2.19 £ 0.55 0.88 + 0.16 0.43 + 0.06
12-14 X 2.75 £ 0.30 2.64 £0.30 0.01 £ 0.01 0.09 + 0.02
12 X1 2.46 + 0.00 2.38 £ 0.00 0.06 £ 0.00 0.01 = 0.00
3 XII* 0.16 £ 0.02 0.10 £ 0.01 0.02 £ 0.01 0.01 £ 0.00
31 XII* 0.16 £ 0.02 0.10 £ 0.01 0.02 £ 0.01 0.01 £ 0.00
11-31 XII 2.32+0.14 1.02 £ 0.07 1.10 £ 0.11 0.09 £ 0.01
131V-3 XII 3.48 + 0.22 1.50 £ 0.10 1.70 £ 0.17 0.13 £ 0.01

IMMpumeyanmue. IpUBeNeHp! NOTPEIIHOCTH BBIMHCIICHHA CPEIHUX BeITMUMH, yum-
Thm:uou.ule pa3bpoc IAHHDLIX OTOENBHBIX CTAHINGA.
Ha Hauamo ¥ KoHel ropa naThl TagHUA M MOABJIEHHSA JIBAA YCIIOBHO B3ATHI JaHHbIE
GrmmKafimMX CpoKOB.

IIpexxae Bcero M3MEHWICA COCTaB MATOMOBBIX BOOOPOCIIEH, ONpeNenao-
wx obmuk ¢uToIIaHKTOHa o3epa. Jo 1931 r. Haubosee MHOTOUHCIIEHHBIMU
BHAAMM BECEHHMX H OCEHHHX IHaTOMOBHLIX Obutn Asterionells gracillima
Hantzsch. (Heib.) u Fragilaria crotonensis (Kitt.) (Bonoxouues, 1905; Bopu-
coB, 1924; Kacranbckasn-Kap3muxuna, 1934). B 1963 r. nepBbiit Bug He 6bU1
OoBHapyxeH, a BTOPOH OoTMeyalics B HEOONbIIOM KomnHyecTBe (MipMHCKMHA,
1970) u nosmHee TOXe He BXOOWI B YMCIIO BOOOpPOCNEH, Claramiuux OCHOB-
Hyl0 00 OO6LUeHd YHCIIEHHOCTH M GuoMacchl ¢HMTOIUIZHKTOHA, Bmecto
Asterionella gracillima ocnoBHON ¢oH cospaBana A. formosa. B nocnenuune
roapl — 3TO OJMH M3 CaMbIX paclpOCTpaHeHHbIX B O3epe BHMOOB IUIaHKTOH-
HbIx aMatomed. Jlo 70-x romoB cpegM HauOonee OGWIIBHBIX MpencTaBUTENEH
BECEHHMX NUAaTOMOBBIX Habomatdce Takxe Melosira italica v M. islandica.
B 1971 r. UM comyTcTBOBallM MeJIKOKJIeTOYHble BUIbI poda Stephanodiscus,
KOTOpble B HacTOsilllee BpeMA TOCNOACTBYIOT IO YUCIIEHHOCTH M COCTABIIAIOT
3HAYMTENbHYI0 [OJII0 GHOMacchl BeCeHHero GWIOIUIaHKTOHA. Pocty artmx
BUAOB 6JIaroNpUATCTBYET NOBBIILIEHHOE COAEP)KaHNe GHOTEHHBIX IJIEMEHTOB.
WX maccoBOoe pa3BUTME B BeCEHHHH Ilepyold, a B HpPOOYKTHBHBIX BOMax
u B Goyee nmo3gHee BpeMsA CYUTAIOT NIPH3HAKOM 3BTpO(rMpPOBaHNA BOOOEMA
(Hakansson, Stoermer, 1984).

B mepBoii nonoBune XX B. B BeCeHHEM U OCeHHEM (HUTOITIaHKTOHE Haps-
Oy ¢ EIMaTOMOBBIMHU B 3HAUHUTEJIBHOM KOJIMYECTBE BCTPEYATUCH JeCMUIHEBBIE,
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CBOMCTBEHHbIE OJIUrOTPOMHBIM BOJAAM IIpeACTAaBUTENH 3eJIeHbIX BOLOpPOCIeH.
JoCcTaToOyHO 3aMeTHBIMM OHHM OCTaBalMch A0 Havaiga 70-x rogoB, B MHocnlel-
HHe ronobl MX UMCIIEHHOCTb pe3KO cHU3WiIach. CpeiM 3elleHbIX Bojgopociei
IIpe001afialoT MPOTOKOKKOBBIE M BOJIBBOKCOBBHIe, 00Jiee XapaKTepHBIE IA
BOJIOEMOB MOBBIIIEHHOTO TpOMYeCKOro YpOBHA, YeM [OeCMHUAUEBbIE
(Or1, 1987).

CocTaB OOMUHHMDYWOIIMX BHOOB JIeTHero (pUTOIUIAHKTOHA, IpeAcTaB-
JIeHHOTO OMHOMGHUTOBLIMH K CHUHe3eJIeHBIMH, NPaKTHYeCKM He HM3MeHWICH.
Cpemyn Haubosee oOWIbHBIX OTMevaroTca Aphanizomenon flos-aquae, BUIbI
pona Anabaena w3 cuneseneusix, Ceratium hirundinella — n3 TUHODUTOBEIX.
B mocnenHee mecaTHIeTHe MpPOCIIEXKHUBAETCd MacCOBOe pa3sBUTHE 3TMX BOJO-
pocrel ¢ oOpa3oBaHMeM MOHOJOMHHAHTHOIO cOOOIECTBA, XapaKTepHOTO
1A CTaJiM MHTEHCHBHOIO ,lBeTeHHsa” Bombl. B 1979—1980 rr. obnuk
cooOliecTBa ONpeieNANY cuHe3eneHble (Aphanizomenon flos-aquae), B 1983 —
1984 rr. — muHoduroBbsle (Ceratium hirundinella). Tlpu OaHOBpeMeHHOM
BereTallud CHHe3elleHbIX M OUHOMHUTOBBIX B OIMH U TOT Xe rol coobuiecTBo
C BBIPKEHHBIM MOHOJOMUHAHTHBIM XapaKTepoM He GOpMUpYeTCA U JIeTHUI
nuK ero 6uomaccel MpociexuBaercA cnabo. Taxad xapTuHa HabmwpaTach
B 1982 r. GopmupoBaHUe JleTHer0 NMUKa (UTOIIAHKTOHA B Pa3IMyHble TOJIbI
33 CYeT CHHe3eJIeHbIX WIM NUHOPHUTOBBIX BOJOpPOCIEN — OTIMUMTENIbHAA
YyepTa COBpeMeHHOr0 (GDUTOIUIAHK TOHA 03€epa.

HecoBmageHue maccoBOM  BereTalldM yKa3aHHBIX IpeAcTaBUTelIed
CHHe3elleHbIX U ITHHOGMUTOBBIX U3BECTHO B TNIpUpOAe Y OObACHseTCA ocobeH-
HOCTAMM HX PearupOBaHHA Ha YCIIOBUA CBETOBOIO PeXMMa U NepeMellMBaHUA
BOOHBIX Macc. [Ipu MHTeHCHUBHOM NOCTYIJIEHUHM CONTHEYHON PaiMaLUK U pe3KO
BBIpPa)XXCHHON CTpaTHU(dMKAUNM BOJOeMa MpeBAIMPYHT MNepBble, TOrAa Kak
BTOpble KOHKYPEHTHOCIIOCOOHBI TOJIBKO B YCIOBHAX HEKOTOPOTO TypGYIleHT-
Horo nepemeluyBanus (Reynolds, 1984).

HauGonee BepoATHO, YTO MHTEHCHBHOE pa3MHOXKeHHe B O3epe B OJIHU
TOIb! CHHe3eJIeHbIX, 2 B ApyTHe IMHOGUTOBBIX CBA3AHO ¢ IMAPOMETEOPOIIOTH-
yecko 06cTaHOBKOM. Jletom 1979—1980 rr., xorga OypHO BereTdpoOBallu
CHHe3eNeHble, CTOsAJIa Oojlee BeTpeHas MW MacMypHas IOroja, yeM B 3TOT
xe nepuop, 1983—1984 rr., B TeueHHe KOTOPOTO B Macce Habimofamy AuHodu-
TOBBIE.

YcuncHHas BererallMA OMHOGHTOBBIX B TAKOM ke Mepe Kak ,liBeTeHHe”
CHHe3elIeHbIMU ABJISIETCA TNpu3HaKoMm 3BTpoduposanus Bogoema (Lund,
1969). Ha 370 e ABeHNe yKa3bIBAET TEHAEHIMA K MOHOLOMHHAHTHOCTH B CO-
o6mectBax Bogopocieit (Or1r, 1987) . [IpAMBIM NPH3HAKOM 3BTPOGHUPOBaHUA
o3epa CIIYXKHT M yBeNluueHHe oOuiedl GuOMacchl (HUIOIUIAHKTOHA HawHas
c 1963 r. (puc. 27).

CopepaHue NMIMEHTOB H NMPOOYKLMOHHAs CHOCOOHOCTH (PHUTOIUIAHK-
ToHa. OCHOBHBIM pacTUTENIbHBIM IHTMEHTOM M MHTEr pallbHBIM IOKa3aTeleM
dboTOCHHTe3Upyome bHoMacchl GUTOIUTAHKTOHA ABMIAETCA XI10podwil ,a”.
Ero comepxaHWe B O3epe, O HaHHBIM CHeKTPOGOTOMETPUYECKOTO aHaIu3a
(bUTOMIAHKTOHA H3 2—5-MeTPOBBIX CIIOeB BOABI, COOPAHHOTO HAa MeMOpaHHOM
¢unpTpe (mopel 2.5 MKM) ¢ MOOJIONKKOH M3 TOIYEHOrO CTeKJia U Mena
(SCOR-UNESCO, 1966 ;Jeffrey, Humphrey, 1975; Ilsipuna, Curapena, 1986),
coctaBnseT 1—60 MKr/n B GeaneqHbli Meproa U He Gonee 1 MKT/JT IIO/I0 IBIOM.
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Puc. 32. Compepxanue xmopodunna ,,4”° B npodyHaansHo# 3oHe (cT. 3, 0 M—pHO).

1 — xnopodmnn ,,a”’, mxr/n; 2 — To e, % OT cymmbl ¢ Xxnopodbwuiamu ,,b>" u ,,¢”;

3 — nepsiHOM nokpoB. 3mech M Ha puc. 33, 35-37 npupefeHa ofIiasi NMOTPeLUHOCTb

BBLIUHCIICHHA CPelHMX BEJIMUMH COOEPKAaHUA NUI'MEHTa B OTAENBHBIX CIIOAX M BO BeeH
Tone Boasl (no: IIsipuna, CmeTanuH, 1982).
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B o6mmx 4eptax COAEP)KAHME ITOrO NMHUIMEHTa OTpaXkaeT CTENEHb Pa3BHTHSA
IUTAHKTOHHBIX BOJOpOCTIEH B BOLOEME, XOTA [ATIeKO He BCerga U3MeHAeTCA
CHMHXpPOHHO Ux obuiell 6uomacce.

B cesonno#t muHammke ximopoduina ,,@”, Kak ¥ obwied GuoMaccel duTo-
TUIaHKTOHA, NPOC/IeKUBAOTCA NBa NuKa. [lepBrIil coBmagaeT ¢ MakCUMyMOM
6MOMacCchl BECEHHMX MOUATOMOBBIX, XapaKTepHM3yeTCH HauGOJpIIMMM 32
BereTalMOHHBIA Ce30H KOHlEHTpauuaMM nurMenTa (20—40 Mkr/n B cpenHem
0 BepTUKIN) M 0GbIYHO HabMiofaeTcsa BO BTOPOH Aexafe mMan (puc. 32, 33).
BTopo#i nMx npHypouyeH K NepHody HHTEHCUBHOIO pa3BMTUA JIeTHUX dopm
BOOpOCTIed B KOHLe MionA—Hayale aBrycra. Konuenrtpamms xnopoduiuia
(10—15 MKr/m) npd 3TOM HHXe, YeM BeCHOMH, HECMOTPA Ha TO YTO OGLLUAA
6romMacca BOJIOpOCIIed MOCTHraeT MaKCHMAaJIBHbIX 3HayeHHH. B mpomexxyTice
Mexay NMHKaMH, COBMAJaIleM ¢ paHHelleTHHM MHHAMYMOM (PHTOMIIaHKTO-
Ha, KOHUEHTpaluA NUrMeHTa He Gomee 2—3 Mkr/n. OceHbio comepkaHHe
xJlopodHnIa OEPXKUTCA Ha YPOBHE JIETHErO IHMKa M JIMIIb [epeq JIefOCTaBOM
cHibiaeTcA 1o 3—4 MKr/n. 3uMoil ero 3HaueHHe KONeOnercsa OT HEeCKOJIbKUX
pecaTbix oo 1 Mkr/n.

Beptukanshoe pacnpepnenenne xiopoduiia ;¢ NOBTOPAET 0COGEHHOCTH
H3MeHeHHA OHMoMacchl PHUTOIUIAHKTOHA MO INyOHHe, CBA3aHHBIE C CE30HHBIMU
KONeOaHUAMH THAPOJIOTHYECKHX YCIIOBUH B o3epe. OpgHako no xnopoduury
3Ta CBA3b MpOCIeXuBaeTcA Boiee YeTKo, yeM 1o 6Homacce pUTOIUIaHKTOHA
(puc. 34). 3umoit HepaBHOMEpPHOCTh paclpefeneHUs xMopodwia ¢ ry6u-
HOM CTaHOBHUTCA 3aMETHOH B MapTe IpH PasMHOXEHHM IOJO JbOOM paHHe-
BEeCEHHUX (HOpM (UTOILIAHKTOHA — MOABHMIHBIX 30OTHUCTBIX M KPUNTOGHTO-
BbIX Bogopociiell. OCHOBHOE KOJIMYeCTBO IMMrMeHTa B 3TO BpPEeMA .COCPENOTO-
YeHO B MIOBEPXHOCTHOM CJ10€ BOMADBI TONLIMHOK 0KoJio 2 M. [lepen BckpbiTHEM
03epa, KOI7a HAYMHAIT Pa3MHOXKATbCA AMATOMOBBIE, MOBBILIEHHOE COAEPXKa-
HMe ero MpociiexuBaerca 00 rnyounsl 10 M.

Bo Bpemsa BeceHHeH TOMOTEPMHH, OCODEHHO IIPH BETPOBOM IlepeMellH-
BAaHMM, cofepxkaHMe XJopoduila B TONLE BOABI BblpaBHHMBaeTcA. OpmHaxo
C BO3HHKHOBEHHEM TeMIEPAaTYpPHON CTPAaTU(UKALHMU U OMYCKaHHEM AUaTOMENR
B 6onee IUIOTHbIE CJIOM BOABI HaOMIOAaeTcsA IOBLILIEHHE KOHLEHTpalHH
xjiopodunna na rmyduHax or 5 mo 15 m. B nepuon paHHeneTHero MMHUMyMa
(UTOIUIAHKTOHA M YCHIEHHA CTpaTHOMKAIMH OCHOBHOE KOJIMYECTBO XJIOpO-
¢dwina HaxOOMTCA B 30HE JIIWIMMHHOHA. 3[ech OHO paclpedereHo Doree
WIIM MeHee paBHOMEPHO WIM HECKOJBKO YBeITHYMBaeTcA MO Iy6HHe B Hayare
nepuopa, IMOKa BEreTHPYHT AMATOMOBBIE, 30JIOTUCTbIE M KDHITOGMUTOBBIE
BopopociH. Ilpu MosABIeHHM CHHE3ENIEHBIX MOBBILIEHHOE COJEPXaHHE XIIOpOo-
¢dwina HabiolaeTcA B TOBEPXHOCTHOM 2-MeTPOBOM CJI0€ BOMBL.

HanBoneuras HepaBHOMEPHOCTh B BEPTHKAIIBHOM paclpefie/IeHHH XJI0po-
¢wina mo rinyGuHe HaGmofaeTcA B CepefMHE JIeTa, KOrha BOOHaA TOJia
HauGosee cTpaTHOUUUPOBaHA U B (PHTOIUIaHKTOHE NpeoOnaganT OUHOGHUTO-
Bble WIM CHHe3eleHbie Bofopociu. B 310 Bpemsa cogepikanue xiopoduina
B JNWIMMHHOHE B HECKOJBKO pa3 Bblllle, YeM B runonumuuore. Ilo mepe
BBIXOJIaXMBAHHA 03€pa, B aBrycre—Hayane CeHTAODA, H YCKOPEHHA UMPKYJIA-
LMK BOA coOepkaHue XJIopodwlia B 3NMWIMMHHOHE BhIpaBHHBaeTca. B rumo-
JTAMHHOHE KOHIEHTPALMHU €To MO-Mpe)XXHeMY HIDKe, 4eM B SMHWIIHMHHOHE, Jaxe
IIpH 3HAyMTENIbHOM BETPOBOM INepeMelINBaHnK¥ BogHoH macchl. Tosnpko
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Puc. 34. BepTUkaIbHOe pacmpefelleHne XJopopuina ,,@” B rauy6oxoBoaHON YacTH
o3epa (ct. 3).

1 — xyiopo¢win; 2 — TeMIiepaTypa BOAbl.
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Puc. 35. Coneprxanue xnopocdumna ,,a” B INTOpaTbHON 30HE.

B YCIIOBHMAX OCEHHEH rOMOTEPMHM IIPH MOJIHOM IMPKYIIAUMM BOJ, B OKTAGDE,
cofepxanme xjopodHuuia Bo BCeil Tojlle BOObI ONMHAKOBO. Takas cHTyauus
COXpaHAETICA Ha NPOTAKEHHU BOMIBbLIEH YACTH 3UMHETO TIEpHOpa.
Pacnipepenenue xiopodunna ,,¢” N0 akBaTOpHH ITyGOKOBOIHOH yacTH
o3epa B XOJIOOHBIA IEpHON roja AOBONBHO paBHOMEpHO. JleTom jxe B mpe-
Aenax cyOnmMTOpayJibHOM 30HBI CpeflHee COAEp)KaHWe XJIopodwuia BO Beed
TOJILIE BOJBI HECKOJIBKO BBIIIE, YeM B LEHTPAJIbHOM YacTH BOAOEMaA, M Ha
OT/IENBHBIX €¢ YYacTKaX MHOI[2 CYHIeCTBeHHO pa3ymuuyaerca (puc. 33). Euwe
GoJlee BBHICOKHME KOHLEHTpalUMH XI0podHwUla HabGIIOAANICA JIETOM B JIMTO-
pansHOi 30He. B CkoILTEHHAX BOJOpPOCIel, 06pa3yIOLIMXCA B OTOENBHBIX Mec-
Tax NpUGpeXbsa IO AeficTBHEM BeTpa, OHH focturawt 30—60 mxr/n (puc. 35).
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Puc. 36. CpenHee copepxanue Xaopodwina ,,a” B OTAENBHBIX CIIOAX BOHBL.

a-0-2m; 6 —2-5m; 8 —5-10m. 1 - npodyHaamsHast 30Ha, CT. 3; 2 — cy6nuTo-
paNBHAd 30Ha, CT. 2, 4, 5, 6; 3 — nUTopaimLHad 30H3, CT. I-V.
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Puc. 37. Conepixanue xyopodunna ,,8” B ycree p. TpyGexx (cT. 1) u B ncToke p. Bekca
(c1. 7)

1 — xnopodumnn; 2 — nem; 3 — cuer; 4 — Bopa.

HepaBHOMEPHOCTb paclpelielleHMA NMUIrMEHTOB MO y4acTKaM C pajHOH IIiy-
OMHOM criaxuBaeTcs, €ClIM pacCMaTpHBaTh ONpeENIeHHBIA CJIO0H BOJBI
(puc. 36). Tak, KOHIIEHTpalK Xopodwia B NOBEPXHOCTHOM 2-METPOBOM
cjoe GIM3KM MO BCEMY O3€py, 3a HMCKIIIOYEHHEM MeCT 06pa3oBaHMA CKOI-
JIeHU#t Bopopocneid. AHaJorvyHas iapTHHa Habmiopaerca B 2—10-meTpoBoi
ToJLIe BOAbl NyBGOKOBOIHO#M YacTH. ITO MPOMCXOMMT 3a CYET FOPU3OHTANIBHBIX
LMPKYJIALMOHHBIX [IOTOKOB, OXBaThIBAlOLIMX YKa3aHHble ciion Bonpl (Ilonmy6-
Hblit, JIuTBHHOB, 1983) M 06YC/IOBNMBAIILMX HUHTETrpaIbHbIA nepeHoc GUTO-
IUIaHKTOHA TPENMYILECTBEHHO II0 aKBaTOPHH BOJO€Ma, a He 0 BEPTHKAIIH.

102



mMK2 /71

I
i cm. 1
10+
: Y M
0_ 1__1._._.“_; L | 1 1 1 I L 1 t 1 | i 1 | 1 1
r
Jor
5 — 1
i ez 2
R cm. ? | — 1
20j === 4
01
[ ==3 =
0 L -ty | 1 1 | 1 ) Le—t 4 : { 1 | 1 |
v vi \"2/11 X v v Vi Vil X
1984 ¢. 1985 2

Puc. 37 (npodoaxenue).

B yctbe p. Tpybex koHueHTpauuu xjaopoduina OBBIYHO HUXE, YeM
B o3epe, HaubombliMe M3 HUX HabmodalorcA BecHol. B mcroxe p. Bekchl
OHM [EpXarcA Ha TOM >€ YPOBHe, UTO M Ha INPWIETamulleM yyacTke o3epa
(puc. 37).

CpenmHee [UIA o3epa cofepxaHue XJI0podwiIa ,,@”°, paccyUTaHHOe II0
HauGoyee MONMHBIM AaHHBIM 33 1983 r., B TeueHHe BEreTallMOHHOrO CE30Ha
cocraBnser 1.8—23 mxr/n, 3a Gesnenuelii mepuon — 6.8 MKr/n, 3a rog —
4.8 mkr/n (tabn. 22). B npodyupansHOR 30He OHO HEDKE, YeM B CyGnMTO-
PUTBHOH M JIUTOPAIBHOW, TPH 3TOM 3aMETHO HM3MEHAETCA OT rofa K rofy
(1abn. 23). Takue BenMuMHBI XapaKTepHbl Ui BOJOEMOB Me30Tpod-
HOTO THIa.
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Ta6bnuua 23

Cpeanee coaeprxanne xnopodunna ,,a” B OTAENbHBIX 30HAX 03epa (Mxr/n)

30Ha
Bpema naGmonerna nmpod yupams- cy6muropams- . | muropanmuas,
Has, CT. 3 Ha#, €T.2,4,5,6 cr. I-V
1982r.
2 Vil - 567 +1.54 -
27-29 VII 2.14 £ 0.03 2.86 + 0.30 -
27-28 Vi1 242 +£0.16 6.37+3.14 -
23-251IX 7.89 £ 0.10 8.13:1.34 -
25-26 X 3.46 + 0.11 2.98 + 0.22 -
3 X1 - 3401 0.51 -
27 VII-26 X 4,37 £ 0.06 5.75+1.10 -
1983 r.
30-31110 - 1.62 £ 0.55 -
67V 20.70 £ 0.22 25.62 + 2.86 -
27-29V 3.56 £0.24 5.88 + 0.81 -
18-19 VI 2.08 £ 0.05 3.73 £ 0.36 -
12-14 VI 6.71 £ 0.37 9.77 £ 1.98 -
4-5 VIII 1.33 £ 0.03 2.8010.58 -
24-26 VIII 10.45+0.18 12.10+ 1.88 -
14-15IX 5.44 £ 0.04 7.35+0.99 -
12-14 X 6.79 £ 0.31 5.17+0.75 -
12 X1 - 3.33:0.80 -
131V-3 XII (GeanenHvlit nepMomn) " 6.20+0.12 7.67 £ 0.42 —
1984 r.
11-14V 41.12 + 0.58 -~ 32.20+3.69
13-14 VI 3.16 + 0.08 - 4.96 £ 0.90
20 VI 2,10 0.18 - 2.82+0.73
18-19 VII 4.05 £ 0.04 - 10.96 + 2,13
31 VII-1 VIII 9.53+0.21 - 16.69 + 4.54
24 IX 11.74 + 0.22 - 15.62 + 4.49
20-24 X 2.79 + 0.07 - 3.09 £ 0.50
1 V—4 XI(6e3nenHslt nepuoxn) 10.00 + 0.09 - 11.70 £ 1.22
1985 .
19V 37.64 + 0.98 - -
25V 15.48 £ 0.15 - 9.101 0.24
29 VI-1 VII 3.00 £ 0.03 - 14,50 + 10.41
15-16 VlI 1.39 £ 0.03 - 4.59 £1.10
25 VII 1.59 £ 0.06 - -
8-10IX 7.24 £ 0.18 - 3.55°t 0.13
28 IX 6.15£0.10 - -
2X 3.31 £ 0.08 — 7.20 £ 3.10
6.44 £ 0.06 - -

5 V—11 XI(6eaneqHsit mepuon)
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Xnopodwin ,,¢” B GonbiuHCTBe crnyyaeB coctaBiser 70—80% oT cyM-
MapHOTO KOJIMYECTBA C [NOMOJIHUTENIbHBIMU XJIOpodwuiamu ,,b” u ,,c”, Ko-
TOpble CBOMCTBEHHBI BOMOPOCIAM OTAENbHBIX CHCTEMATHYECKHX [pPYTII
(nepBpIA — 3€NIEHBIM U 3BIVIEHOBBLIM, BTOPOA — [IHaTOMOBBIM, THHOGUTO-
BBIM, KPUNTO(HTOBEIM M 30JIOTHUCTIBIM BOROpOCTAM). JIETOM comepikaHue
xyiopoduna ,,a” B CyMMe 3eJIeHBIX IUTMEHTOB CHIDKaercs 1o 60 % (puc. 32).
Toneko B cenrAGpe 1982 r. GbUIM OTMeYeHBI CTy4yaH, KOTHa B HEKOTOPBIX
npo6ax U3 3MUIHMHHOHA OHO HpeBbIano 90 % 0T cyMMapHOro, YTo OGBACHA-
erca npeoOiaflaHMeM B HUX CHHe3eJIeHBIX BOAOPOCHEH, COOEepaImx JHIlb
omun xnopopwut ,.a”. IlogoGHoe sBleHMe LOJiA BOOHOH Macchl 0O3epa
B nepuop, HaGmiomenui Hay marmentamy (1982—1986) Gbulo peoKHM H CBU-
JETENbCTBYET O HE3HAYUTENIPHOM PpONIM CHHE3eNeHbIX B (UTOIIaHKTOHE
BOIoEMa B 3TO BpeMA.

Copep>xanMe MOMOIHUTENIbHBIX XIopoduinoB ,,b” u ,,¢” HOCTOBEpPHO
H3MEpPEHO NMIUb INpY HHTEHCUBHOH BereTalMd HMEWIMX 3TH [OHTMEHTbI
Bopopocinei. IIpy 3HaUMTETIBHOM KONHMYeCTBE TaKMX BOAOPOCIeil X10podunt
»b” cocraBnger okono 10% OT cyMMBI 3eleHbIX IMIMEHTOB, a X0 PO
»€’ — 10 20—30%. ConepxaHue TOro M APYTOT0 M3MEHAETCA MapaulesIbHO
C TaKoOBbIM Xjopodwuia ,,a”’. HauBGosiee ueTko 3TO HpPOCIEXUBAETCHA IO
xyiopopwuly ,,c”° BO BpeMA BeCeHHEro IHKa AUATOMOBOIO IUIAHKTOHA,
OOCTAaTOYHO OOWJIBHOrO M OJHOPOIHOro IO BHAOBOMY COCTaBy BO Bceil
BOJHON Macce o3epa. JIeTom Moo6HOH 3aBUCHMOCTH MEXAY IOMNOJIHHTENb-
HeIMM XxJopodwuiamMu U xiopodwiioM ,,a” He HaGmwpaercst (puc. 38).

NHtepecHble HaHHbIE NOIYYeHBI IO COAECPXAaHHUI (PEONMUIMEHTOB —
NpOAYKTOB IpeBpallleHua XIopoduwina, OHpedensieMbIX BMECTE C HHM,
[0 pe3yibTaTaM crexTpodoToMeTpHyeckoro aHamm3a (Lorenzen, 1967; Mar-
ker et al., 1980), HanGonee Bricokoe copepxanne ux (40—60% ot cymmbi
C UMCTHIM, T. €. 6e3 (eonpOM3BOIHLIX, XJIOPOOWIUIOM ,,¢”") HaGJaaeTcs
B TEpHOJ PaHHEJIETHEr0O MHUHUMYMa (HTOIUIAHKTOHA, B MIOHE—HayaJle HMIONs.
K koHuy mera oHo cHmxkaercsa mo 20—30%, a riyGokoH OCeHblo, 3HMOM
U BecHO# cocTaBiseT He Gonee 10 % (puc. 39).

JletoM mpocnexuBaOTCA 3aMeTHbIe Pa3JINYUA B COIEPOKAHMN (eONUrMeH-
TOB Mo r1yduHe Bopmoema. B Hayasie yiera OblBaeT pe3xkoe yBeNMYeHHE HX
(unorma o 80%) B BepxHEM 2-METPOBOM CIIO€ BOMBI, OTIHYAIIEMCA OT
OCTaJIbHOH BOOHOM Macchl BBICOKOH UMC/IEHHOCTBIO MEIIKMX BOAOpPOCIEi
M PacTHTENIHOANHOIO 300IuIaHkToHa. CofepikaHMe YHCTOro xyopoduina
@ TpH 3TOM pe3Ko cHmkaercst (puc. 38). ®eopurunuszauus xopoduuia
B JaHHOM CiTy4Yae [IpOMCXOJMT, OYeBMIHO, B Npoliecce NepeBapuBaHUA BOO-
pocrneil NMUTAIIUMHCA AMH XUBOTHBIMHM. Ilo3nHee, MpH ycToHuMBO# cTpaT-
dbuKanu¥ BOAHOW TONILM, MaKCHMAJIBHOE KOJIMYECTBO (PEONMMIMeHTOB
(no 100%) 0GbIYHO HAXOOMTCA B THMONHMHHOHE M CBA32HO INIaBHBIM 06pa3oM
C UX HaKoIUIeHHeM B geTpuTe. B opyrue ce3oHsl gomnA PpEeOMUrMeHTOB B CyM-
MapHOM COfIepXKaHHH ¢ XJIopodwUIoM ,,a”’ Bojlee WIH MeHee OLMHAaKOBa
Ha BCeX IyOuHax.

CylLueCTBEHHDbIX pa3iM4YMil B COIep)KaHHU (HeoNUrMeHToB (B %) IO aKBa-
TOpMH ‘B IJIyGOKOBOOHOH YacTd oO3epa He npocnexuBaerca (puc. 39).
B nuTOpanbHOM 30HE BECHOH M OCEHBI0 OHO TAaKO€ )K€, KaK H B IEHTPAaJIbHOH
YacTH BOJIOEMA, 3 JIETOM OTJIMYAETCA NMOHMXKEHHBIMH BEJIMUMHAMH. ITO CBA3aHO
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¢ 0COOEHHOCTAMM CBETOBOTO peXHMa Ha MENKOBOJIbE, THE COMTHEUHBbIA CBET
NpOHMKaeT A0 [AHAa, YTO M OrPaHHYMBaAeT HakKOIUIeHHe ¢EeONUrMeHTOB
(Moreth, Yentsch, 1970). Kpome TOoro, ompenesieHHOe 3HayeHHE HMEIOT
OCOOEHHOCTH THIpPOJIOTHYECKOIO PeXWMa 3TOM 30HbI, B pe3yJbrare
KOTOPRIX IIPOMCXO[MT Il€peHOC HanboJiee JIETKMX 4YacTHL, COMAEpIalux
(dbeoNUrMenThl, B INy60KOBOHYIO YaCTh O3€pa.

Cpensee 3a GearnegHbII IepHO, NPOLEHTHOE colepxaHue ¢heonurMeHTOB
OT CYMMBI ¢ YHCIBIM XJIOPOQHUIIIOM ,,a” B MpodyHOAIBHOW 30HEe O3epa
cocraBmiio B 1983 r.28.5+1.8,1984r. —21.7 + 1.8 1985r. —35.0 £ 3.1,
YTO BbILIE, YeM B M3YYEHHOM IIO 3TOMY NpH3HaKy PBIGHHCKOM BOOOXpaHH-
nuwe (Ileipuna, Curapesa, 1986) . [loBsiieHHOE KOMUYECTBO (HEONNTrMEHTOB
B TpPO3payHbIX BOJAX 03€pa CBH/ETEILCTBYET O TOM, YTO- OCHOBHBIM HUX
HCTOYHNKOM 3[IeCh ABJIAITCA NMPOAYKTbl NMUIUEBAPEHUA PaCTUTENBHOANHOTO
300IUIaHKTOHA.

Copepxanue eNTBIX [NMIMEHTOB — KapOTHHOMJOB, H3MepeHHOe
CMeKTPOPOTOMETPHYECKHM  METOJIOM, MPHMEHHTENBHO K [MaTOMOBOMY
nnaukrony (Parsons, Strickland, 1963) B o6wem 3KcTpaKTe ¢ XIOPOGHWIIOM
Ha TPOTAXeHHN OoJblUed 4YacTM TOAOBOTO ILHMKJIA JEPXHTICA Ha YpOBHE
xjiopodwina ,,a” ¥ TOJIBKO B NlepBOH MOJIOBUHE JIETa 3aMETHO ero NpeBblliiaeT
(puc. 38). IlocnenHee HauGonee BhIPa)KEHO B BEPXHHUX CIIOAX 3MWIHMHHOHA,
XapaKTepH3YIIMMXCA  OOMJIBHBIM  pacTHTESIBHOAMHBIM  300IUIaHKTOHOM.
ITogo6Hoe sABMeHME B CKOIUIEHUAX 300IUIAHKTOHA OTMEYeHO H B PriGuHCKOM
Bopoxpauwiuite (I[Ieipuna, 1985). IlockoNibKy B >KMBOTHOM OpraHH3Me
KapOTHHOMMBI HE CHMHTE3UPYHTCA 3aHOBO, a 00pasyoTCA M3 COAepKallMXcs
B PACTHTIEIIbHON IHILE (Prézelin, 1981), Bo3pacTanme KX KOJIMYECTBA B 03€pe
Ip# MaccOBOM pa3BHTHH 300IUIaHKTOHA NMOAYEPKHMBAET €ro 3HAYMTENbHYH
pOJIb B 3IIMMUHUPOBaHUM (DUTOIUIAHKTOHA.

YnenbHoe copepxanue xjIopoduiia @, pacCUMTaHHOE Ha eIUHHIY
6uomacchl BoJoOpOCiell, 3HaYMTEJIBHO BapbUpYyeT B TEUEHHE rofa, OTpaxkas
TEM CaMbIM OTMEUYEHHOE BBILIE HECOOTBETCTBHE CE30HHBIX H3MEHEHU Y POBHSA
KOHLEHTpaUMi NHUrMeHTa W 6MoMaccel (pHTOMIAHKTOHa B o3epe. B Hauyane
OeallepHOro nepuoja, NpU MaccOBOH Bererallud BECEHHHX NHMAaTOMOBBIX
c npeoGnafaHueM MeIKUX BUAOB U3 pofa Stephanodiscus v Melosira islandica,
a 3aTeM 30JIOTHCTBIX M KpPHMNTOMUTOBHIX BOMAOPOCIIEH, codepXkaHue XJIOpo-
¢dumna B 6uomacce ¢uroUlaHKTOHa HauGonsiee — 3—10 MKr/Mr GHOMAacChL.
K cepenuue nera oHO MOCTENEHHO CHHMXKAETCH, U TIPH JOCTHIXEHHH MaKCHMaIb-
HOM YMCIIEeHHOCTH JieTHero gomumHaHTa Ceratium hirundinella cocraBnser He
Gornee 1 mxr/mr. OceHblo copepixanne xopoduia B pUTOIUTaHKTOHE BHOBb
BO3pacTaeT OO0 3—5 MKI/MI H 3MMOH OCTaeTcsd Ha YPOBHE 3THX BEJIMYMH
(puc. 40).

Ce30HHasA M3MEHUMBOCTb COIEPXKaHUA XJIOpOdHIUIa B eAHHHIEe GHOMacChl
(PUTOIITaHKTOHA OTMEYeHa MHOTUMH HccemoBaTenamMu. Cpeny MpHYMH 3TOTO
ABJIEHUA MOXeT ObITh U3MeHeHKe (U3UOTIOTUYECKOIO COCTOAHMA IUIAHKTOH-
HbIX BOOPOCIEd B npouecce HapacTanus ux nomynauuid (Enmaapopa, 1983)
U YCIOBHH MHHEpaTBHOro IIMTaHWA, B YaCTHOCTH OOECIEUYEHHOCTH COenM-
Henuamy asota (TpudoHoBa, Hecoprosa, 1983). Bnusune 31nX $pakTopoB
Ha cofepxaHue xIopodwina B (HTOIIIAHKTOHE, OYECBMAHO, MMeEeT MEeCTO
U B 03epe, 0COGEHHO MOJKET CKa3bIBAThCA OTPHIATENbHbIA 3G deKxT nedunuTa
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Puc. 40. Ce3oHHble M3MEHEHHA COHEpXaHHs Xjopodwiia ,,d” B eguHHUEe GHOMACCHI
(pHTOMIAHKTOHA.

1 — 1983 r., 0 m—pHo, npodyHOambLHas 30Ha, CT. 3; 2 — TO Xe, AUIA CTAHUHNA CyBrIuTO-
paybHO# 30HbL; 3 — 1984 I, cT. 3, OTHeNEHbIe CIIOM BOBI.

a3oTa B JleTHee Bpemsa. Kpome Toro, BoamMoixHO, YTO TUMMUHBIE A 03epa
BECEHHME BU[IBI BOJOPOCIIE reHeTHYeCKH Gorave xI10poduIoM, YeM JIETHHE
(rabn. 24). Ha npebbililenne coepikanus xiopodbuwuia B BeceHHEM GUTO-
IJIAHKTOHE ¢ npeoGnaganuem Stephanodiscus hantzschii 1 IpyTHX MeNKHUX
OMaTOMOBBIX U KpUNTOGHTOBBIX Bomopociedt (5—11 MKI/Mr) no cpaBHEHHIO
¢ JIETHHM, B KoTopoM npeobnanaer Ceratium hirundinella (1 mxr/mr), yka-
3bIBalOT M NMTepaTypHble McrouHukH (EmvsapoBa, 1974; Tolstoy, 1979;
‘lMkynouua, MunnGaes, 1983; Schellenberger et al., 1985).

C copepxanunem xiiopoduiUia B 03epe TECHO CBA3aHa MaKCHMallbHadA 110
BEepTHKAJIl HMHTEHCUBHOCTh (POTOCHHTE32 (UTOIUIAHKTOHA. JTa XapaKTepH-
CTMKa MOKa3pIBaeT HauGOIBUMHA BeIXOJ (POTOCHHTE3a Ha efWHULY oObema
BOAB! B KOHKPETHBIX YCIIOBHAX BOOOEMA U MO3BOJAET Cy[UTh O BO3MOXHO-
CTSIX ero BOJHOW MacChl B OTHOLIEHMH OOpa3oBaHUsA NMEPBHYHOTO OpraHMye-
CKOTO BelIecTBa.

NHTeHCHBHOCTD MaKCHUMabHOro (GoTOCHHTE3a, H3IMEPEHHOrO KUCIOPOLd-
HBIM METOIOM IIpY CYTOYHOM 3KCIIOHHPOBaHHHK NpoG B o3epe B CII0€ ONTH-
manbHoro ocsewenns ([Ivipuna, 1975a), B TeueHHe BEreTaMOHHOIO Ce30HA
mennetcsa ot 0.2 go 3.1 Mr O,/()1 «cyT) , HauGOMBILIHE 3HAYEHHA HAGTIONAOTCA
B IIEPHOMbI BECEHHETO U NETHEro MUKOB (UTOMIaHKTOHa (Tabn. 25). OTHOCH-
TEJIPHO BBICOKaA WMHTEHCHMBHOCTH OTOCHHTE3a HaGmwoOaeTcA BO Bpems
paHHeJeTHero MMHUMyMa GHTOMIAHKTOHA, a TaK)Xe Ha Clafe ero JIETHEro
NMHMKa, Korpga obuas 6MoMacca BOJOPOCIEH CpPaBHUTEIIBHO HEBENHMKa.
Ocenbio e (ceHTABpPs M OKTAGPh) MHTEHCUBHOCTb (POTOCHHTE3a COCTABIIACT
Bcero 0.2—1.0 Mr O, /(1 +CyT), HECMOTPA Ha TO YTO COAEPIKaHUE XIOpOdHILIIA
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TaGanuua 24

YaenvHoe conepkanune xnopodunna ,,a"
B ONMFOAOMHHAHTHBIX CO0OG1UEeCTBAaX BOoAOpOCei

O6uptit X "
Bpema na6- | Cran- r:_‘l_yﬁi';a g_:':::(’_ ,Homnuupyluoumﬁ BHA, Mn:l?l(:d?‘ c:gf'
IO EHUA KA npo6, M ToH, (% ot 061mei Guomaccsr) mei 6Mo-

/i Macchl

6-7V83 3 0—nHo 6.5 | Melosira islandica {71) 3.18
4 6.8 Tor xe (88) 4.69

5 2.8 » (79) 7.04

6 3.8 ” (82) 5.81

14 V84 3 0-2 4.4 | Stephanodiscus spp. (75) 9.04
5-10 5.0 Tot xe (70) 8.92

15-20 3.6 R (71) 10.52

12-14 VII 83 3 0—-nHo 12.3 Ceratium hirundinella (91) 0.54
2 16.7 Tor xe 91n 0.48

4 12.8 ” (98) 1.21

5 6.4 ’ 98) 1.02

6 15.6 ’ on 0.57

31 VII 84 3 0-2 67.5 " 99) 0.42
2-6 30.9 » (84) 0.79

6-7 3.9 " (74) 1.47

12-14 X 83 3 0—nHo 3.9 | Stephanodiscus astraea (95) 1.74
2 2.2 Tot xe 95 2.39

4 2.9 ’ 7 2.42

5 2.4 . 92) 1.40

6 2.4 " (96) 2.10

U OHoMacca (PUTOMIAHKTOHA JOBOJIBHO BBICOKHE. JTO CHUXEHHE 0BYCoBIIe-
HO B OCHOBHOM (C/1aDbIM MOCTYIIIEHHEM B 03€pO COJIHEUHOH pagHalyH, U3-3a
HefocTaTka KOTOpoH (POTOCHHTE3 OrpaHHUMBAETCA Y)X€ B IOBEPXHOCTHOM
FOPHIOHTE M HE HOCTHraeT MaKCHMAJIBHO BO3MOJXXHOH [UIA [AaHHOH BOIOHOH
Macchl ckopocTH. ['my6Goxoit oceHblo, Kak U paHHEH BECHOH,CKOpPOCTh (poTo-
CHHTE3a JIAMUTHPYETCA TaK)Ke HU3KOH TeMIepaTypoil BOABI.

IIpocTpaHcTBEeHHBIE pa3nMuMsA MaKCHMaJIbHOTO (OTOCHHTE32 HE3HAYM-
TeNIbHbl M CBA3aHBI B OCHOBHOM C paclpefeleHMeM IO aKBaTOpHHM ¢uro-
IJIaHKTOHA U xylopodwina. B uenrpe osepa (ct. 3) MHOrga orMeyaeTcs MOHU-
JKeHHass WHTEHCUBHOCTh (POTOCHHTE3a IO CPABHEHUID C OCTAJIBHON aKBaTOpHeN
(tabn. 25). OgHako 3TH OTIMYMSA He 3aKOHOMEDHBI, M1 B LEIIOM OTMENbHbIE
Y4YacTKH 03epa 10 yPOBHI0 MaKCHMaJIBHOIO (POTOCHHTE3A JOCTOBEPHO He pas-
TMYanTCcA. BemuumHbl MakcHManbHOTO $oTOCHHTE3a pUTOITaHK TOHA 03. [le-
LIeeBO JIeXaT B Npeleniax TaKOBBIX IS YMEepPeHHOME30TPO(HBIX BOJOEMOB.

ACCUMWIALMOHHOE UYMCIO MM MAaKCHManbHast HMHTEHCUBHOCTH (oTO-
CHHTE32 Ha €IMHMIYY COOEpXXaHWA xJopoduimna ,,4” (Mr), KoTopoe npen-
CTaBJIsAeT OfHYy W3 HanboJslee MOKa3aTENbHBIX XapaKTepUCTHK [TPOIyKIMOHHOM
CNocOOHOCTH (UTOMJIAHKTOHA, cocTaBisaeT 0T 50 go 480 mr O, Ha MWLIM-
rpamMm xiopoduiuia ,,2”° B CYTKH, NpH Haubojiee YacTbIX 3HAYEHUAX —
1o 300 mr O,/ (Mr scyT).
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Puc. 41. AccMMHIALMOHHbIe YMCNa (PMTOIUIAHKTOHA NPH PA3TMMHBIX KOHLEHTPAUMAX
xnopodwunna .,a”.
1 — maft; 2 — uoHp; 3 — woms; 4 — aBrycr; 5 — ceHTAGpy; 6 — OoKTAGPL. B 1982
1983 rr. ona ¢puronnankrona u3 cnost 0—2 M, 1984-1985rr. — 0—-5 ™.

BenuuMHBl CYTOYHOrO aCCHMWISILMOHHOTO YHC/Ia 3HAUYMTENbHO U3IMEHA-
I0TCA MO Ce30HaM. B Hayayie Ge3ayemHOro IlepHoOja NpH MacCOBOH BereTaluH
BECEHHMX [OMaTOMOBbIXx oHO He OGomee 100 mr O /(Mr -cyr). 3atem
HabmiofaeTcA pe3KMH AI0ABEM [0 MAKCHMAJBHBIX 3HaueHwit — 200—
400 mr O,/(Mr » ¢yT), COBIaaloLwii C pAaHHENIETHUM MHHAMYMOM QHTOIUTaHK-
TOHa N3 NMOJMIOMMHAHTHBIX CooGLIecTB Bogopociei. [IpuueM mopbllLieHHE ac-
CHMIUTALIHOHHOH aKTHBHOCTH XJIOpOdWIIa TPOUCXOIUT HECMOTPA Ha TO, YTO
3HAauMTe/IbHAA YaCTh ero IpeBpaiuaeTci B ¢eomMrmeHTsl. B mansHeidmrem
No Mepe HapacTaHMA GHOMACCHI JIeTHero (MTOIUTAHKTIOHA C TpeBaTMpoBa-
nHueM Ceratium hirundinella accumunauuonHoe wiciio cHMxaercsa no 100—
300 mr Op/(mrecyr). Takue jxe BelMUMHBI COXDAaHSIOTCA M B aBTYCTe.
OceHpio OHM yMeHpLIalwTcA 1o 100 mr O,/(Mr «CyT) H MeHee, YTO BBI3BaHO
B OCHOBHOM COKpaIllleHHEM CBETJIOrO IlepHopna cyTok. YacoBoe accHMMIIA-
IIMOHHOE YMCIIO, BBICYMTAHHOE C YYETOM JONrOTHI CBETOBOTO [JHA, H3IMEHA-
€TCA OT jleTa K OCEHH, TaK Xe KaK U OT BECHBI K JIETY, B MeHblIeil CTeIeHH,
yeMm cytouHoe. [Io akBaTOopuy 03epa 3aKOHOMEPHBIX pa3IMYMH B BEIHMYMHAX
4CCUMMIISILIMOHHOTO YMCITIa He [TPOCIIeKMBAETCA.

8 3axaa N° 728 113



Ce3oHHbIE ¥ OCOGEHHO TPOCTPAHCTBEHHbIE DPa3NIHUMA aCCHMHUIIALMOHHOTO
uMClIa B 3HAYMTESIBHOM CTENeHH CBA32HbI ¢ MIMEHEHMEeM KoJMYecrBa (uUTo-
nnaHKToHa (wiopodunna) B enuunne oGbema Bopel. C BO3pacTaHUEM KOH-
LEHTpalui XIopoduia acCHMWIALMOHHOE YHCIO CHH)KAETCA He3aBHCHMMO
OT BHIOBOH NMPHHAJIEXHOCTH JOMHHHDPYIOLIMX BOAOPOCIIeH, TeMIepaTypHBIX
u fpyrux ycnosuii (puc. 41). OGparHasa CBA3b MEXJY aCCHMWIALHOHHON
aKTHBHOCTBIO XJ1I0podHIIa H €r0 COIep>KaHHeM B BOJIe YCTaHOBIIEHA B L[EJIOM
paAfle MCCeOBAHMA, B TOM 4YHMCIIe BBHINOJHEHHBIX B ONHXKaHLUMX K 03epy
HBanpkoBckoM U PoibuHCckOM Bomoxpanunmuiax (Curapepa, 1984). Opnaxo
B 03€pe TaKasgd 3aKOHOMEPHOCTb IPOSBIIfAETCA OTuYeTIUBee, T. €. 3[ech
CWIbHEE, YeM B JIpyTHX BONOEMaX, BBIPa)KEHO IOJaBjieHHe (OTOCHHTE3a
IO Mepe BO3PacCTaHUA IUIOTHOCTH NONYJIALUMA BOOOpOCied M H3MeHeHWA
XMMHYECKHX CBOFICTB BO/IHOW CPEMbI.

NEPBUYHASA NMPOAYKIHMA ®UTONIAHKTOHA

[lepBryHan npopykuMs (PUTOMIAHKTOHAa B O3epe O MNOCIIEHHEro Bpe-
MEHH XapaKTepH30Baliach eIMHWYHBIMM pHaHHpiMM  ([loGphiHMH, 1983;
Tbipuna u fp., 1986) .

JKCNEpUMEHTBI, BbLIIOIHEHHbIE B. 03epe KHCIOPOJHBIM METOAOM IO
cxeme in situ npu cyrouHod sxcmoauuuu (Ileipuna, 1975a),nokasanu, 4ro
npu GIaronpUATHOM NOJBOOHOM CBETOBOM peXdiMe (POTOCHHTE3 BO3MOXMEH
oo rny6uH 10—13 M. O6eivHo 310 HaOIIOOAaeTCA B cepedMHe JieTa MpU coye-
TaHWM MaKCHMJIBHOTO NOCTYIUIEHHA COTHEYHON SHepIuK M GOJBLIOH Ipo3pay-
HOCTH BOfibl. BecHoll 30Ha ¢ OTOCHHTE3a YMEHBIIAETCA 10 IITy6uH 5—6 M H3-3a
HEBBICOKOH IPO3payHOCTH BOMBI, 2 OCEHBI0 A0 4—5 M BCJIE[ICTBHE HEIOCTa-
TOYHOW HHTEHCHBHOCTM NMPHUXOIAILEH COIHEYHOM pagualiMy ¥ NMOBBIIIEHHOIO
OTpaXKeHUA ee OT IIOBEPXHOCTH 03epa (pHuc. 42).

MaxkcuMaTbHBIH GOTOCHHTE3 HaOniofgaeTcs Ha INyOMHe, Ha KOTOpOH
3Heprusa panmauud  coctaBnser 1.5-3.0 MIDx/(m?ecyT). B conmeumbie
BeCEHHUE M JIETHHE OHM NpH PaBHOMEPHOM paclpenereHuH GUTOMTAHKTOHA
370 OBIBaeT Ha rinybuHe 1—2 M, B MacMypHbIe JHM M paHHEH OCEHBIO —
y MOBEPXHOCTH BOABI. B mepnops! ¢ He3HaUMTENBHBIM NOCTYIUIEHHEM COJIHEY-
HOR pajyalyH, XapaKTepHbIM 1A NMO3JHEN 0CeHH, POTOCHHTE3 HE JOCTUTAcT
HanOOJBIIMX 3HAYEHUHA AaKe B NMOBEpPXHOCTHOM ropusoHte. B cybnuropans-
HOM 30He MaKCMMYM (OTOCHHTE32 He OIYyCKaeTcA HMXe TJyOMHbl 1 M,
a B Oomee Mpo3padHbIX BOAAX IEHTPAIBHOM YacIM 03epa pacilosioXeH
rnyGxe (puc.42).

IIpn HepaBHOMEPHOM pacllpefieNieHMHM BOJOpOCHeil 0cobGeHHO B mepuof
NeTHeR crpaTHPUKAUMH KIIACCHYECKHH TUN M3MEHEHUA POTOCHHTE3A C Iy bu-
HOM McKaxkaeTcd. OGBIYHO 3TO NMPOMCXOOMT BO BPeMsl MAacCOBOH BereTaluH
Ceratium hirundinella, xoTopelii ciocoGeH aKTHBHO MNepeMeliaTscs 10 Bep-
THKaJl B [IOMCKax ONTHMAIBHBIX YCJIOBHH OCBELIGHMA WIM ITHTaHUA
M CO3[aBaTh CKOIUIEHUs B TOHKHX cinosax Boasl (Heaney, Talling, 1980). Ecnu
BOAOPOCIIM CcOOHMparoTc B 30HE ONTHMAIBHOIO OCBELIEHHSA, CTaHOBHICH
Goilee pe3KkHM MpOCHEXHMBAaEMBIA Ha 3THX ITyOGMHaxX OCHOBHOM IMK BEp-
TUKaIbHOro npodwia ¢orocuHTesa. MHTEHCUBHOCTD COJIHEUHOH paJMalvK
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(1.6—1.7 MIDi/(m? +cyT)') 3mech COOTBETCTBYET CBETOBOMY ONTHMYMY
dotocuntesa C. hirundinella (140 MkE/(M? oc) B pacuere na ®AP), ycraHoB-
JeHHOMY 3KkcnepuMentansHo (Harris et al., 1979). Ecnu xe Bopopocnmu
ONMYCKalTCA K HIMKHEH rpaHHle 3MWIMMHHOHA, MOABJIAETCA elle OOUH IHK
¢hOTOCHHTe3a, pacloJIoXeHHBIH IIyGxke ocHoBHoro (puc. 43). Ilocnenusna
cuTyauus Gojiee XapaKTepHa [jIA BTOpPON IIOJIOBHHBI JIeTa, KOrfma CHIbHee
BBIpaXkeH Oe(UIMUT a30Ta B BEPXHUX CIOSAX BOIBI.

HHTeHcHBHOCTE OTOCHHTEIa Ha OTHENBHBIX INyOMHAaxX o3epa CpaBHH-
TEJIBHO HEBBICOKAA MU B MAaKCHMyMe IO BepTUKaIU B GOJBLIMHCTBE CITyyaeB
cocraBnaer 1.0-1.5 Mr Oy/(nm-cyT) BecHONl M JIeTOM M He 6oJee
1 Mr O3 /(11 « cyT) oceHnio. Takue BeIMUHHBI XapaKTEPHBI [UIA YMepeHHO Me30-
TpodHbIX BofjoemoB. OpHako Omarogaps Gomnpliod ITyOMHE HOTOCHHTE3M-
pyloueil 30Hbl MHTETpajibHas MpoAyKuMA (oTocuHTe3a mox 1 mM* B o3epe
[OCTMTaeT 3HAUMTENIBHBIX BeMHWMH: 0T 3—5 1 0,/(M?-cyT) BecHoil
go 13 r 02/(M2'C}'T) JIeTOM B TepUod MaKCHMyMa Ce30HHOTO XOfa.
Tonbko mno3pgseir oOCeHbIo M3-33 HEAOCTaTKa IOCTYMarolied B 03epo COJ-
HEeYHOW 3HEeprMU U COKpalleHUs ITyGHHBI 30HBI POTOCHHTE3A ero UHTErpalib-
Hasi TNpOOYKIMA Ha eAVHMUY BOJHOHW TNOBEPXHOCTM He I[IpeBbILIAET
11 0,/(M%ecyr) (Tabm. 26).

HauGonpluve BenUYMHBI NMEPBUYHON MPOAYKLUMHM HaGNIOOITCA B MpO-
dyupansHoi 30He. B cy6nuTOpanbHOH 30HE OHH HECKOJIBKO HHM)KE M pa3Ho-
obpa3Hee, 4TO CBA3aHO IMaBHBIM 00pa3oM ¢ Mpo3payHocThio Boabi. Eue
HIDKe TIEPBHUHAA MPONYKLMA GUTOMIIAHKTOHA JIHTOPAJIbHON 30HbBI, B KOTOPOH
M3-32 HEOONBLLMX ITYOHH (POTOCHHTEINUPYOILMIA CJIOA PE3KO OrpaHHYeH IHOM.

B cpenonem 3a OeameHbIN Nepuof NMepBUYHASA NMPOTYKUUA (UTOMIAHK-
ToHa B INyBOKOBOAHON 30He cocTaBnfer 4—5 t O,/(M?-cyT), B NHMTO-
panmbHolt — 1 1 Oy/(M* +cyT) (1abn. 26). 310 coorBetcTBYeT 200 T O,/CyT
B pacuere Ha BCI0 aKBaTOpHI0 INyGoKoBomHOM 30HbI (104 T — B npodyH-
pDanbHOi 30He, 954 T — B cyGnuropanbHoi) U 11.5 T — B JIMTOpANBHOM.
Kak BHOHO, B NHTOpaNBHOM 30HE MO CPaBHEHUIO ¢ INTyGOKOBOOHOH B Mpo-
necce ¢oToCHHTe3a UTIOINIAHKTOHAa MNpomyuupyercda B 20 pa3 MeHblile
KHCTIOpOAa M COOTBETCTBEHHO IIEpBMYHOTO OPraHHYeCKOro BEIIecTBa,
XOTS IJIOLI2AU UX pa3lMYaloTCA JIMUIb B 5 pa3.

Cpennssi 1A o3epa NepBUYHAasA MpPOJAYKIMA, PacCUMTaHHas C Y4YeTOM
BKJala Kaxgod 30HbI (Ha npumepe 1984 r.), paBHa 4.11 1 O,/m®
3a CcyTkM GesnegHoro mnepuvoma U 773 r 02/M2 3a BeCh 3ITOT [EPHOT,
win 259 Thic. T OPraHHYeCKOTro BELIECTBA CMEILAHHOrO cocraBa (HpH
koapuuuente nepexoma oT Kucnopoma paBHoMm 0.65 (Bynbon, 1983)).
Brn3kue cpenHerofoBble BEITMYUHBI MePBUYHON NMPOOYKIMHU GHTOMIAHKTOHA
nonyveHsl miaA 3BTpodHOr0 MBaHBKOBCKOTO BOAOXpaHWIHMIIA — HaMbOlee
HNpOAyKTHBHOIO BOHOeMAa BOJDKCKOTO Kackaga (MBanekoBckoe Bofo-
xXpaHwiuite..., 1978), a Takxe MpPUBOAATCA B JIMTepaType A APYTHX
3BTpodHbIX BonoeMoB Mupa (Westlake et al., 1980).

! 16-17 M]Dx/(M? «cyT) 3kBHBanenTHbl 120-140 MKE/(M? «c) ®AP, ecmn

[OMYCTHTh, YTO [0 INyGMHBI 2 M, THe paclojiokeH MakcHMYM (OTOCHHTe3a, JOXOOHT
B OCHOBHOM (OTOCHHTETHMYECKH aKTHUBHasi pafiMallMsA M JOJToTa IHA B Nepuon Habmoe-
HUM paBHa 1617 u.
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Boicoknit ypoBeHb NEPBHYHOH NpONYyKLMH (HTOIUIAHKTOHZ B o03epe
HoAyepkuBaeTcA 3(P(PEKTUBHBIM HCIOJIB30BAHHEM COJIHEUHODH 9SHEPrud
B npoliecce ee 0GpasoBaHUA. JHEPrus, 3aKIIIOUEHHAA B CHHTE3MPOBAHHOM
(UTOIUIAHKTOHOM OpraHMyeckoM BeuliectBe, cocrasnaer 0.2-09% or
UHTErpaibHOM 1O CHEKTpPY CYMMAapHOM COJIHEYHOH pagMaluM, Magaollen
Ha NOBepXHOCTh o3epa (Tabn. 27). HauGonbiwiasa 3¢¢dpeKTUBHOCTb YTHIIH3A-
uun (0.7-0.9%) HaGnrogaerca JI€TOM, KOraa OCOGEHHO BEMKM DIIyOHHA
(oTocuHTe3MpyIOUIeH 30HBI U NepBHYHaA Mponykuua o 1 m?. JlocTaTouHo
3¢ $eKTUBHO YTWIN3UPYETCA 3HEPTHA pafiMaliil M OCEHbIO, YeM NOITBEPHA-
eTcA JIMMHUTHpYIoLee BINAHME cBeTOBOro ¢dakrtopa Ha ¢QortocuHres ¢uro-
MIaHKTOHA 3TOTO MNepHofa. BelMuMHBl YTWIM3aUMM COJIHEYHOH 3HEpPTHHM,
HOJIyYeHHble IJIA 03epa, COOTBETCTBYWT HaHBONBLUIMM U3 M3BECTHBIX A
npecHbix BogoemoB (Talling et al., 1973).

3¢ heKTHBHOCTD YTWIM3aLUY COJIHEYHOH 3HEPTMM B O3epe B 3HAUH-
TeJIbHOH CTeMNeHH 3aBHCUT OT COAEpPAaHHA XI0poduima. 3aBUCUMOCTh MEXLY
HMMM ONHUCBHIBaETCA KpUBOA ¢ MaxcumymoMm 0.9% npu KOHILEHTpanuax
xiopopwuia 9-10 wmir/n. I[locne 3toro 3¢ ¢eKTUBHOCTS YTUIU3ALUU
CHH)KaeTCA [0 MUHHMMAJIBHBIX 3HayeHHH, KOTOpbIe JieXaT B O6JIacTHM KOH-
LUEHTpalMd NUrMeHTa nopagka 40 MKI/, COOTBETCTBYIOLIMX BeCEHHEMY
MKy $UTOMIaHKTOHa (pHc. 44).

Peaxoe cumxenne 3¢¢eKTUBHOCTH MCMOJIB3OBAHUA JIYYACTON 3IHEPIUM
COJIHIIA C BO3pacTaHMeM KOHUEHTpauuid xI10podwiia MOXKHO OOBACHUTH
YMeHBLICHHEM  yOENBHOH  (OTOCHMHTETHYECKOH  aKTHBHOCTM  T'YCTBIX
nomynauui Bopopocned. Ilpyroil npuuMHOM MOXxeT ObITh 3¢ddexT camo-
3aTeHeHUsA, MPOABNAIMMACA B OrpPaHMYEHHWH [OCTyNa CBETOBOH 3HEpruu
1A (GUMTOIUIAHKTOH2 HMXKHHUX TOPH3OHIOB 32 CYET IOITIOLIEHHA U paccenBa-
HUA CBera KJETKaMM CaMHX BOJIOpOCIeH M COKpalieHus (HOTOCHHTe-
aupytoweit 30Hbl B uenom (Talling, 1960). B osepe 310t addexr Gomee
Bcero HaGmioaeTca B IEPUOJ, MacCOBOTO pPa3BHTHA BECCHHHUX IOHaTOMew
u3 popa Stephanodiscus, MeNKHe KIeTKM KOTOpbiX (mopagka 10 Mkm
B [MaMETpe) CMNOCOGCTBYIOT, OUYEBMOHO, HHTEHCHBHOMY pPacCEMBAHMIO COJI-
HEYHBIX JIyYeH.

Taxum oOpa3zom, mnepBHYHad MpPOOYKLMA B 03€pe CO30AacTCA IpH
GnaronpuUATHOM JiA MOABOAHOTO (POTOCHHTE3A COUCTAHUH CPaBHUTEIIBHO
HEBBICOKOro OOWINA (HUTOMIAHKTOHA M COOEpXaHHA Xopodunaa c¢ riy-
GOKHMM IPOHMKHOBEHMEM COJIHEUHOTO CBeTa, YeM oOycloBmuBaeTcA 60JIb-
110/ ee BBIXO[ Ha eQUHMIy IUIOLIagM BoAoema. B pesysnprare no ypoBHI0
MepBUYHON NpONYKIUMM (UTOMIAHKTOHa mof 1 m? o3epo MomagaeT B pas-
PAN TUNHYHO 3BTPOQHBIX BOJOEMOB, XOTA OHMOMacca (PUTOIUIAHKTOHA,
coepXkaHie XJIOpoduIUla  MHHTEHCUBHOCTh (POTOCHHTE3a HAa eIMHHIY 0OObeMa
BOOHOM MacChl B HEM He BbIlle, YeM B YMEPEHHO Me30TpOdHBIX BOJOEMaX.

Puc. 42. MHTeHcHBHOCTE (POTOCHHTe3a B o3epe B 3aBMCHMOCTH OT paclipefelieHHa 1o
ry6uHe xy10po¢dHITa U conHevHol paauauuy (1983 r., cr. 3).

1 — portocunres; 2 — xnopodumn ,,2”; 3 — ,uncTbiit” xnopodwn ,,4”; 4 — npospau-

HOCTh BOOBI Mo AuCKY CeKKHM; 5 — 3Heprud pajMauuH Ha riy6GuHax (BhIYKCIIEHHas

no dopmyne ®.3. Aps u [l H. Toncraxosa (1969) npwm z 0-6). Iy — smeprua np-
XoOsLIeR CyMMapHo# commeyHoM panyanun (o61umit ciekTp).
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Puc. 44. 3ddexTHBHOCTS yTHNN3aUHN (HTOIIIAHKTOHOM CYMMAapHOHN COJHeuHON pagua-
unM (% oT 3HeprMH o6lUero CNeKTpa) IpH pa3jIMyHOM COMepKaHMU XJIopodwiia B 30He
¢doTocuHTe3a.

Pumcxue yudpvr — Mecanpl.

CBONCTBEHHBI 03€py Ppa3pblB MeXAY MNpOAYUHPOBaHHEM IE€pBHY-
HOrO OpraHHYeCKOIrO BELIeCTBA U HMelollelca (OTOCHHTE3HpYyIolied GHo-
Maccolt MoxeT ObITE CBSA3aH C MHTEHCHBHBIM BBbIE[JAHUEM €€ 300IIaHK-
TOHOM, [JIA KOTOPOIO XapaKTEpHAa BBICOKAaA YHUCIIEHHOCTb PACTUTEIIBHO-
AoHbIX ¢opM. Bmecte ¢ TeM MHOrOYMCIIEHHblE OPraHM3MbI 300IUIaHK-
TOHa, IO-BUOMMOMY, TNOIJEPXKMBAIOT BLICOKYH I[PO3payHOCTh BOJbI
B o03epe NyTeM (WiIbTpaliuM M yvYacTBYIOT B MHMHEpaJIM3alMM OpraHHue-
CKHMX CcOedMHEeHU#, obecneuMBasg TeM CaMBIM 3HAYUTENIBHYH IJIYOHHY
¢dorocunTesupylome 30HBI U JOCTATOYHO HHTEHCHBHBIH (POTOCHHTE3 B JI€T-
Hee BpeMs.

Tabnuua 27

IPPEKTHBHOCTD YTHNH3AUMH (HTOIUIAHKTOHOM 3HEpPrHM OGIuell COJHEMHOR pajaHaumH,
NpHXOAAILE]i Ha TOBEPXHOCTb 03¢pa, %

YvacTok 1983 r
o3epa :
) 8V | 29V |19VI| 12VII [4VII (25VIII |151IX] 12X
IpodpynpmansHas
a0Ha, cT. 3 10.38 | 0.31 0.33 0.91 0.25 0.62 0.26 | 0.25
1984 r.
10-12 V| 17-18 VI (2324 vII| 7 VIII| 4-81X| 19-20X
Tor xe 0.18 0.40 0.72 0.61 0.50 0.35
Cy6GnuropasHas 0.24 0.59 0.61 - 0.54 0.51
30Ha, cT. 2, 6
JIuropanbhas 0.06 0.05 0.14 - 0.22 0.09
30Ha, c1. [, I,
v




PaccMoTpeHHbIE pe3yNbTaThl MCCIELOBAHMH Pa3HOOOpPa3HBIX XapaKTe-
PMCTUK (UTOIUIAHKTOHA IMOATBEPXKJAlT BBICKA3aHHOE paHee MHeHHe 00
H3MEHEHHH YpOBHA TpodHH o3epa B TeyeHUe TeKyuero cronetua (Popryna-
T0B, MockoBcekuit, 1970). Ecnu B Havalle Beka [0 KOMHYECTBY TUTAHKTOHHBIX
BOAOPOCNEH M CTPYKType MX IEHO30B 03ep0 KiacCHUUMPOBAIOCh KakK
onroTpogHoe, To B 30-¢ rofsl B HeM NOABUIINCH YePTHI Me30Tpoduu, a B 60-¢
rofpl 3TOT BOJOEM CTallM OTHOCHTb K Me30TpodHbIM. B nocnenHue roger coc-
TaB ¥ 0OW1He GUTOMIIaHKTOHA, COepXaHue XJIopodIna, HHTEHCUBHOCTD GOTO-
CHHTE32 Ha eHHUIY 06beMa BOIHOM Macchl 03epa iep>KaTcA Ha YPOBHe, XapaK-
TEPHOM Il YMEPEHHO Me30TpodHBIX BoA. OOHAaKO MHTErpajibHaA IPOAYK-
A poTOCHHTE32 Nof, | M? TOCTUITIA BEJMUMH TMIMYHO IBTPOMHBIX BOTOEMOB.

IIpm Takoi MHTEHCHMBHOCTH OOpa30BaHMA MNEPBMYHOIO OPraHUYECKOIO
BEILECTBA 03ep0 MOXET OBICTPO NMEPEHTH B 3BTPOGHYIO CTAIMIO U IO KOJM-
yecTBY (POTOCHHTE3MPYMOLLETO IIIAHKTOHA B €IUHHUIIE 06beMa BOJHON Macchl,
XapaKTepU3YIOIIETOCs HAKOIJIEHHEM OCTaTOYHOW GHOMacchl M YXYMIIIEHHEM
KayecTBa BOALI.

Temn 3BTpodHpOBaHUA YCKOPHTCA, €CIM TEM UIIH MHBIM ITyTeM HapyILUNT-
ca gedUUUT 33073, KOTOPBIA NpPefCTaBIIAETCA eIUHCTBEHHBIM GaKTOpOM, B Ha-
CTosAlllee BpeMA CAEPXKMBAIOIIMM HapacTaHHe YMCIIEHHOCTH (UTOIUIZHKTOHA
B o3epe.

BbICHIAL BOOHASA PACTHUTEJIBHOCTD

IlepBbie cBEEHUA O BOMHOM PACTUTENBHOCTH O3€pa OTHOCATCHA K KOHILY
npouuioro Bexa (®nepos, 1899, 1908), a Gonee nosmHue K cepenuHe TeKy-
wero (Jlacrouxun, 1927; Ileppyxuu, 1927; Mockosckuit, 1965). Cucre-
MaTHYecKHMe HCCreloBaHUA ee Hayathl MHCTUTYTOM OHOJNIOIMM BHYTPEHHHMX
Bog AH CCCP B 1979 r. u npopomxenst B 1982—1985 rr. Ouu cBs3aHsl
¢ U3y4yeHHeM (PIIOPHCTUYECKOrO COCTaBa BBICIIMX BOJHBIX PACTEHMM, YaCTOTHI
UX BCTPEYaEMOCTH, XapaKTepa 3apacTaHUs MeNIKOBOOMH, a TaKXe C OIpe-
OerneHueM MpOaYyKTUBHOCTM OCHOBHBIX aCCOLMALMA M BbIABJIICHHEM HMX POJIH
B KpYTOBOpOTE BELIECTB B BOJOEME.

B 3apacraHuM o3epa yuacTBYT 84 BHOa pacTeHMH, U3 HUX 2 BHAa BbIC-
uMx cnopoBeixX, 1 BUA Bogopocned. Haubornee MomHo NpefAcTaBieHb! ceMeH-
crBa Cyperaceae — 12 BupoB, Poaceae — 10, Potamogetonaceae — 6, Polygo-
naceae — 5 BunoB; Lamiaceae, Asteraceae W Apiaceae — no 4 suna, Boragina-
ceae, Ranunculaceae, Onograceae u Lemnaceae — mno 3. Ocranpubie 19 ce-
MeHCTB BIJINYaT Mo 1—2 BuAaa. 3a UCTEKIIME JCCATWIETHA COCTaB (JIOPbI
namenusics. Ha o3epe ucuesna Haapa ruGkas (Najas flexilis (Willd.) Rostk.),
ormeuentaa T. . Konecunkopoit (1965). [loaBwiuch HOBBle, peaKue A
oGmacti BUAbl: Kameill TaGepHemonTaHa (Scirpus tabernaemontanii Gmel.),
3Be3yaTKa TojicronucrHas (Stellaria crassifolia Ehrh.), Beponuka xioueBas
(Veronica anagallis-aquatica L.) , xunpeii menxousernsiit (Epilobium parviflo-
rum Schreb.), Kiy6Hekambil ckyueHuntii (Bolboschoenus  compactus
(Hoffm.) Drob.).

B 3x0510ro-pUTOIEHOTHYSCKOM OTHOILEHUH B COCTaBe (IOPHI BBIAETIAT-
ca Tpu rpynmnbl. UCTHHHO BOAHbIE PacTeHMsA, WIH rHIATOGHTbI, HACUMTHIBAIOT
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16 BunoB. B aty rpynny Bxonar Bce BUObI ceMmeiicTB Potamogetonaceae, Lem-
naceae, Hydrocharitaceae, Ceratophyllaceae, Haloragaceae. Jnupuxaropamu
¥ JOMUHAHTAMH ABJIAIOTCA pHOeCT NpoH3eHHONMHUCTHBIA (Potamogeton perfolia-
tus L.) u ypyts xonocucras (Myriophyllum spicatum L.).

'pynna BO3OyLIHO-ROAHBIX pacTeHW#, WIM TUOpPOodUTOB, BKIIIOYAET
33 pupa.OHa npencrabnena cemeiictBamu Equisetaceae, Typhaceae, Cypera-
cede, HEKOTOPhIMHA BuaaMK U3 ceM. Poaceae. 1leno3006pa3oBaTesiMu BLICTY-
maT 9 BHOOB: KaMbll 03epHblll (Scirpus lacustris 1.), xpoul npupevyHbIi
(Equisetum fluviatile L.), mauuuk -Gonviuoit (Glyceria maxima (Hartm.)
Holmb.), TpocTHuK oBbikHOBeuHbilt (Phragmites australis (Cav.) Trin. ex
Steud.), Tpoctanka oBecannuHan (Scolochloa festucaceae (Willd.) Link.), poroa
yakomucthoiit (Typha angustifolia 1.), ctpenonuct oGbIKHOBEHHbIH (Sagittaria
sagittifolia L.), cycak soutuunbiii (Butomus umbellatus L.), cHTHAT GONOTHDIA
(Eleocharis palustris (L.) R. Br.). B cno>xennu Bo3myLIHO-BOIHON pacTHTeNs-
HOCTH IIpMHAMaeT yyacTHe U popmMauua porosa umpoxonauctHoro (Typha lati-
folia L.), omHako GONbLMX MIOW@fed OHa He 3aHUMAaeT, XOTA BCTpPEYaeTcs
MOBOJILHO YacTO.

I'pynna pacTeHuil BIIaKHbIX MeCTOOOHTaHMM, WIIH THTPOGUTOB, HACUMTBI-
BaeT 34 Bupa. Yawe Bcero BeTpeyatoTcs yucTell GonotTHelh (Stachys palustris
L.), ca6enbuuk Gonotueiii (Comarum palustre L.) , xunpeit Gonoruwit (Epilo-
bium palustre 1..), BepGeitnuk o6bikHOBeHHbIH (Lysimachia vulgaris 1.), 3103-
HHK eBponeiickuit (Lycopus europaeus 1..) , nonmapennux 6onorHeiit (Galium
palustre L.), uepena TpexpasnensHas (Bidens tripartita 1.) u pp. Ileno3oo6pa-
30BaTeNIAMH ABJIAKTCA 0cOKa ocTpast (Carex acuta L) ¥ [BYKHCTOWHHK TPOCT-
unkoBummbii (Phalaroides arundinacea (L.) Rausch.).

B HacTOsllliee BpeMsA IUIOMIANk 3apociiedl cOCTaBnseT 6% OT aKBaTOPHU
o3epa ¥ /4 ero nuTopanbHO@ 30HDBI. IIpMMEPHO Ta ke CTeNeHp 3apacTaHUs
(5% axBatopuu) Habmomanace B 1965 r. (Tlonskosa, 1968) . O6mmit xapak-
TEp PAacTHTENIBHOCTH 32 MCC/IelOBAHHBIA NEPHOQ, OCTalCA IpPEeXHHM, XOTA
H HaboqaIucy HeKOoTOopble uaMeHeHus. IIpoH30lIDI0 yBenHyeHME IUIOLIANH
BO3IYILIHO-BOMHOH W YMeHbllleHHe TOrpY>XeHHON pacTuUTenbHOCcTH. Tak,
B 1979 r. Potamogeton perfoligtus onosiceiBall BCE 03€pO CIUIOUIHBIM KOJIb-
oOM, TOTa KaK B 1984 r. oH BCTpeuasicA MpPepHIBUCTRIMU M Pa3pexeHHbIMU
natHamu. Xapa B 1979 r. orcyrcrBoBasia, a B 1984 r. 3aHuMmana o6-
umpHeie wiomamd. Hekoropele HeBemyllMe BHObI MOABIANMCh H HCYe-
3aH, Nub0 Ke CyXalM WIM pacumpaIM o6nacTs CBOEro paclpocTpa-
HEHUA.

HauGonee MHTEHCHBHO 3apacTaoT BOJHOH M BO3MYIIHO-BOAHOW pacTH-
TENBHOCTBIO 3allafHaA U ceBepo-3alafgHas yacTH 03epa, rae Mo Kpaw 3abolo-
yeHHOro Oepera HEUMpPOKOHA MOJOCOM OTMEYEHBl TIPYNNMPOBKH OCOKH
OCTpO#, MaHHMKAa GOJIBILIOTO ¢ BKPAIJIEHUAMH OTHENBbHBIX KYPTHH pOrosa
IIHPOKOIIMCTHOrO. JTOT Y3KMA GOpHIOp TpPaHMYMT CO CIUIOLIHOH 30-
HOM TPOCTHHK2 OOBIKHOBEHHOIO € MHOTOKOPEHHHUKOM OOBIKHOBEHHBIM
(Spirodela polyrrhiza (L.) Schleid). C Hapacranuem IiyOGMHBI pacmoliara-
I0TCA aCCOUMAllMH TPOCTAHKH OBCSHMYHOW M XBOLIA IPHPEYHOro. 3aBeplua-
eTcs npodwis paecToM NpPOH3eHHOIMCTHBIM. KpoMe TOro, Ha 3TOM yuacTke
JIATOpaNM OTMeYeHbI GOJIbLINE KYPTHHBI CUTHATA GOIIOTHOTO M Cycaxa 30HTHY-
HOIO, KOTOpHhIe YepemyloTcA C COOOLIeCTBAMM DPacTeHMA C IUIABAalOLMMM Ha
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NOBEPXHOCTH BOMApI JIUCTBAMM — KyObIUKOH xentoin (Nuphar lutea (L.)
Smith.) u rpeunuoi aemuosommoi (Polygonum amphibium L.).

Cenepnriit Geper o3epa 3apoc cina6o. BogHas pacTHTeNbHOCTH IIpeacTaB-
JIeHa TOTBKO TOTPYXXEHHBIM APYCOM — PAECTOM NMPOH3ICHHOINUCTHBIM,

Ha Bocrounom OGepery HapAgy ¢ HOTPY)KEHHBIM APYCOM, COCTOALIMM
M3 phecTa MpOH3EHHOJIMCTHOIO H YPYTH KOJIOCHCTOM, OIKe K Cyllle MOAB-
JIAIOTCA BO3MYIIHO-BOJHBIE COOBIIECTBA. ACCOUMALMM MAHHHKA GOJIBLIOrO
CMEHSAIOTCA XBOLIOM NPUPEYHbIM ¥ TPOCTAHKOM OBCAHMYHOIM.

3apacraHue Oro-BOCTOyHOro Gepera MpoMcXOmMT HHBIM IyrteMm. Cpasy
oT €epera 3aJIMBHOM JIyT NEPEXOAMT B MAaHHMKOBYI0 M XBOILOBO-OCOKOBYIHO
cruiaBuHbl. Kpas ciuiaBMH okaiiMIIAIOT TPYNINHPOBKH OBYKHCTOYHHKA TPOCT-
HMKOBHJHOTO, MAaHHHMKAa OOJIBIIOrO, pOro3a y3KONMHCTHOro. CIUlaBUHBI
MEepeXOnAT B pa3pe)XeHHblE 32POCITH TPOCTAHKH OBCAHWYHOM, KaMBbIlIad 03ep-
HOTO M €XeroJIoBHHKa npamoro (Sparganium erectum L.). lpodmns 3axanum-
BAeTCA NOTPYXKEHHOM pPAaCTUTEJIBHOCTBIO, IIPE/ICTABIIEHHOH pHECTOM IIPOH3eH-
HOJIUCTHBIM, ypyTbI0 KONOCHCTOH M xapoi. Orciofa HauMHATCA M IpO-
TJOTDKAKTCA Ha 0T CIUIONIHbIE 3apPOC/IM XapOBbIX BOJOPOCIIEH.

Ina rxHoro Oepera, npumeikamoluero k r. Ilepecnaems-3anmecckomy,
XapaKTepHb! OGLIMPHBIE 3aPOC/IH CTPENIONNCTa 06bIKHOBEHHOTo. CO CTOPOHBI
CYLIM OHM IpaHMYaT C y3KOMH ITOJIOCOH MaHHMKa GOJIBLIOrO M KaMbllid 03ep-
HOro, a CO CTOPOHBbI BOABI — C IPYNIKPOBKAMH pAeCcTa NPOH3eHHOIHCTHOTO,
anopeu kaunanckoil (Elodea canadensis Mich.), poronucTHuKa TeMHO3€IEHOrO
(Ceratophyllum demersum L.). 3apocny xapbl MPOCTHPAIOTCA Ha [JIyGHHax
30-40 cm. '

CpaBHeHME TOJIyYEHHBIX AAHHBIX C pe3ylbTaTamMH OoJlee pPaHHHMX HcCie-
OOBaHUM CBUIETEIBCTBYET O CTabWIBHOCTH PacTHTENIbHOCTH o3epa. Hammnuue
XapaKTepHOro MJia BoAoeMa CIUIOLHOro nosca Potamogeton perfoliatus
otmevatiocs M. A. JlactoukuneiM (1927) u M. [leppyxusrim (1927). C xoH-
ua npounroro Beka (®nepos, 1899) B cepepo-3anafHON yacTH O3epa Cyluge-
CTBYIOT OOLLMpHBIe 3apocny Scirpus lacustris. Yxe B TpuOuaTeIXx rojax B ce-
BEpO-3alaIHON YacTM 03epa HaOIIJaINCh MOLUHBIE 33pOCIIM  KaMbillia
M TPOCTHHKA, 4aCTO npeBsiuatomme poct vermoBeka (IlepByxun, 1927).
Takum o6pasom, ynoMsaHyTas yacTb O3epa [ABHO XapaKTepusyerca Kak
Haubolee 3apocilad, YTO MOATBEPHAIAETCA HAOIIOIEHHAMM IOCIIEIHHUX JIeT.
B TOT JX€ nepHoA NpOCIeXHBAIOCH 3apacTaHWe YcIba p. Tpybex crperno-
nuctom. Ilo mandeiM IlepByxuna (1927), B 3TOM paiioHe NIOBCEMECTHO
BCTPEYaIMCh Xapa ¥ 3aHuKenus Gonoruas (Zanichelia palustris 1.), «oTtopsble
B NOCeHee BpPEMA OTMEYAIMCh JIMIIb B OT/AENBHbIE IOJBI H He Ha BCeX
yyYacTKax IpuOpexHOH 30HbI.

PacrutensHocts 03epa o6pasyer 13 ¢popmauuit u 31 accoumanuio u nog-
pasfiendercd Ha TPH THMA:

BonotHan dopmauya OCOKM OCTpPOH, ABYKHCTOYHHKA TPOCTHUKOBHMOHOTO

BoamywHo-BogHass ~ Qopmauus XBollla NpHpPeYHOro, KaMbIllia 03epHOTOo, porola y3ko-
JIMCTHOT'O, TpOCTHMKA O6GBIKHOBEHHOTO, MaHHMKa Gomnblloro,
TPOCTAHKH OBCAHHYHOW, CTpeno/mMcTa OGBIKHOBEHHOro, CHTHATa
60I0THOTrO, CycaKa 30HTHYHOT'O

MorpyxexHas dopmanms pliecTa NpOHIEHHOMCTHOTO, YPYTH KOJIOCHCTOM
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®opMaiia ocokH ocTpol. CoobilecTBa OCOKH OCTPOM BCTpeyanTCs
B IpUOpexHoH Mojoce Bogoema, oOpa3ys MOAC OCOYHMKA ILMPHUHOM OT 5
oo 10 m. I'ny6una crosHua Bopm 10—20 cM. I'pyHTBI WIMCTbIE MIIM MIIACTO-
necyanbie. Obwiee npoekTHBHOEe MOKpbeiTHE B cpenHeM 90%. Tpamocrtoi
ofHoApycHbIit BeicoToi 80—100 cM. O6wine noMuUHaHTa coCTaBIseT cop 1—2.
B coctaB TpaBocTOsl BXOOAT MaHHMK GONBLLOH ¢ 06WwIMeM cOp 1, TPOCTHUK
OOBIKHOBEHHBIH, OBYKHUCTOYHMK TPOCTHUKOBMIHBIA, uHCTel, OOJIOTHBIA,
yepena Tpexpa3fellbHafA, XBOIL NIpUpEYHbIHA, MOAMApEeHHMK OOJIOTHBIA U ApYy-
rue MpeHMyILeCTBeHHO GONOTHBIE BHMAbI ¢ 0o0wWiMeM Kaxgoro sol—sp.
Ha rny6une 20 cMm B coo0mecTBe OCOKM OCTpOH MOABIIAITCA pACKa Maras,
BoJOKpac OOGBIKHOBEHHBIH, ¢ oGwinem sol. Bcero B cocraBe ¢opmauuu
3aperucTpupoBaHo 19 BUAOB.

®opMaa OBYKHCTOYHWKA TPOCTHHKOBHOHOrO. CoolluecTBa BCTpeua-
I0TCA IOBOJIBHO pPEAKO M 3aHMMarT HeGomblryio rurowians. [IpHypouens!
K 6ojlee BBICOKMM YPOBHAM, Ha WIMCTBIX TpYHTax, Ha rimy6ude go 60 cm.
IIpoextuBHOe nOKpbiTHEe 80—90%. TpaBocTon nByxbApycHbIA. IlepBblit
Apyc o6pa3oBaH JOMHHAHTOH mpicotod 120—140 cM u obwinem cop 2-3.
BTopo#t sIpyc COCTOMT M3 MaHHHKa OOJIBILICro, XBOLIA IIPMPEUHOTO, eXe-
TOJIOBHHKA MNpAMOro ¢ obwineM kaxaoro sol. PopmMaumsa cocTouT M3
7 BMOOB.

Qopmaiusa XBOMIA NMPHPEUHOro. XBOIL pacHpOCTPaHEH B NPHOPEXHON
30He Ha rny6unHe or 50 cM mo 130 cm. I'pyHTBI HecyaHble WIM NeCYaHO-
wnucteie. TpaBocroit omHoApycHbil Beicotol 120—130 cM u 06imMM npoex-
THBHBIM TNokpbiTieM 20—60%. OcHoBYy ero obpa3yer XBOLL NpHUpPEYHbIHA
¢ obwinem cop 1—2. B TpaBocTOM BXOOAT KyObIllIKa XeNTas, pAcKa Manas,
TPOCTAHKA OBCAHUYHAA M [OpYrHe pacTeHMA ¢ OOWIMEM Kaxoro BMIa
sol—sp. B cnoxenuum TpaBOCTOA Y4acTBYT 12 BHIOB, HO yaiue BCEro
BCTPEYATCA acCOLMALMU NOYTH YHCTOrO XBOLIA.

@opmaiys Kampiia o3epHoro. CooOuiectBa 00pa3ynT KYPTHHHbIA
M KOJIbUeBUOHBIA TUNBI 3apocineil. Ilpeobnaparoume rny6uner or 70 mo
110 cm. I'pyHrm mecuaHble, pexe MIMcTble. TpaBOCTOH vallle OOHOAPYCHBIA
BeicoTOM 120—150 cm. OOmee MNpOeKTUBHOE IOKpbITHE KonebieTca
ot 10—-20 po 50—60%. Obmnue cocrasnser cop 1—2. B TpaBocToit BXOOAT
KyOBbIllIKa >KeNTad, pACKAa Majlas, TPOCTAHKA OBCAHWUYHASA H [p., BCETO
7 BUIOB ¢ 06WIHEM KaXoro Buaa sol.

Gopmaima porosa y3komuctHoro. Poros yskonucTHbIi 06pasyer
HOSICKOBO-KYPTHHHBIA M KYPTHHHBIA THI 3apocielt. Ilpuypouen k rny6uHam
40—50 cm. I'pyHr necuanbii. Boicota pacrenmil mocturaer 200 cm. Obuiee
npoexTuBHOe nokpeitHe 40—60%. O6wiMe nomuHanTa cop 1-2. U3 mpyrux
BHIIOB OTMe4eHO 12 ¢ oGwiMeM sol—sp. 3T0 — XBOWI IPHPEYHBIH, TPOCTAHKA
OBCSIHWYHAsA, CTPETIONNCT, pAecT MPOH3eHHOMUCTHRIN H Ip. Yalue oHa cOCTOMT
U3 acCOLMaLMi MOYTH YUCTOIO porosa,

®opmaims TpocTHHKaA 0OBIKHOBEHHOro. TpOCTHHK 06paayeT KypTHHHbBIHA
U TIOSICKOBO-KYPTHHHBIA THN 3apocineii. CoobuiecTBa NMpHypoYeHbl K ITTyOH-
HaMm oT 60 mo 100 cm. I'pyHTel mecyaHeie, MHOTAZ TBEpAOMIHCTLIE. BpicoTa
pacrenui pocruraer 120-215 cm. OO6iuee mpoeKTHBHOE MOKPBITHE KOJE6-
aercs oT 20 po 100%. O6wie nomuuanta cop 1—2. B TpaBOCTOM BXOOAT
XBOIIl TPUPEYHBIA, CTPETOJIMCT, TPOCTAHKA OBCAHMYHAA, 3/I0/CA KaHajcKasd
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u Op., Becero 11 BHOoOB ¢ oGunMeM kaxmoro cop l—sol—sp. ®opmauns
NpeacTaBleHa acCoUMaMAMM YUCTOTO TPOCTHUKA.

®opmamma manmkka Oonmbmioro. CooGluecTBa 0Gpa3yoT NpHGpexHO-
MOACKOBBIA TUIl 3apociefl WIM pacTyT NATHAMH Cpely IPYNIHPOBOK poOrosa
LIMPOKOIIMCTHOTO, [BYKHMCTOYHMKA TpOCTHMKOBHAHOro. B cropony Gepera
OHM OOBIYHO rpanmyar ¢ ocoyHuxoM. Ilpuypouennr k riay6une 45—70 cm.
I'pyHTHI HIHCTBIE WIKM NecYaHO-MIIHCTbie. TpaBoCTON OBHOSAPYCHBIA BBICOTOH
115—-150 cm, unoraa mo 210 cm. O61uee npoexTUBHOE NOK pbiTHe 90—100 %.
O6wine nomyuanra cop 1-2. U3 gpyrux BupnoB ¢ oGwiuem sol—sp BeTpeua-
€TCA 0COKa OCTpas, poro3 LIMPOKOJIMCTHBIA, XBOIL IIPHPEYHbIH, KaHAPEEUHHK
TPOCTHMKOBHUJHbIA, yYepeda TpexpasfeNbHas, 4acTyxa IIO/IOpPOXKHUKOBasA
u ap. Beero otmeueno 20 BHOOB.

®opmaima TPOCTAHKH oBcsHMYHON. TpocTAHKa OBCAHMYHAA 3aHMMaeET
Ha oO3epe OOLMpHbIe IUIOWAaAM. THN 3apociied MOACKOBO-KYPTHHHBIA WIM
KypruhHbii. [Ipnypoyens! k riny6unam ot 30—40 go 95 cm. I'pyHThI B OCHOB-
HOM 1ecyaHble, HHOIAa TBEpAOWINMCTBIe. BhicoTa pacTeHu mpocCTHraer
120—-180 cm. Obwee mnpoextBHOe mokpbiTHe OT 30 mo 80%. Ob6unue
OOMHMHAaHTa cop 1—2. B TpaBocTOH BXOZAT XBOIL NPHPEYHBINA, CTPENIONIKCT,
KyOBbIIIKa JeNnTasg, pACKa Majlada M [p. ¢ OOWIMEM KaXOOoro sol—sp—un.
Bcero otMmeueno 13 BugoB.

QopMalHs CTPENIOHCTa OOBIKHOBEHHOr0. CTpPEIIONMCT OObIKHOBEHHBIA
HE HMMEET CYLIECTBEHHOTO 3HAUYeHHA B CJIOXKEHMH PacCTUTENIBHOCTH O3epa.
Berpevaerca pemxo Ha rimy6une 40—80 cm. I'pynr necvanbii. O6Gunne
OOMHHAHTa cop 2, pexxe cop 1. M3 pgpyrmx BHOOB BCTpeyaloTca PpHECT
IPOH3EHHOIMCTHBIA, 57I0JeA KAHAACKasA, POFOMMCTHUK TE€MHO3eNeHbIA M Ap.
¢ o6unnemM kaxpaoro sol—sp. Becero ormevano 6 BHIOB.

Qopmaims cuTHATa GonorHoro. CUTHAT o6pasyeT KYpPTHHHBIA THO
3apocneii. CoobuwecTBa npuypoueHsl k riaybunam 70—80 cm. I'pyHT necua-
HbI. TpaBocToi ogHOApYCHBIA BBICOTON 90—100 cM, obunue cop 1. Ilpoex-
THBHOEe nokpeitde 10—20%. PopmManus npencrablieHa MOYTH YUCTHIMU acco-
IIMALMAMH CUTHATA.

Qopmaimna cycaka 3oHTHUHOro. Cycak OOBIYVHO 00pa3yeT KypTHHHBIA
tan 3apocneit. CoobuiecTBa MpuypoyeHs! K rinybmHam oT 50 mo 100 cm.
I'pynt necuanbiii. TpaBocToM opHosApycHbIn BbicoTol 100—120 cm. OBunue
cycaka cop 2. O6wee npoextHBHOe Mokpertne 40—50%. Qopmanua npen-
CTaBJIeHa aCCOLMALUAMY MOYTH YUCTOTO CYCaKa.

Gopmaimsa paecTa mpoH3eHHoMcTHOro. CoobluecTBa 3T0r0 BUAa OGpa-
3yIT KypTHHBI IUIOLIAAbi0 OO HECKOJIbKMX [ICCATKOB KBafpaTHbIX METPOB
Ha rinybunax 80-—100 cm, unorma mo 150 cm. I'pynr necvyanpmi. O6uuee
npoektuBHoe nokpsitue 20—30 %. O6wine nomuuanTa cop 1-2. U3 gpyrux
BUAOB ¢ OOWIMEM KaXIOro sol BCTpeyaeTcsi CTpEJIOJNIMCT, POTONIUCT-
HMK TEMHO3e/eHbIA, 3JIOOEA KaHafAckaA, cycak M fAp. Bcero ormeyeno
5 BUOOB.

®opmamys ypyTH KOJIOCHCTOM. YPYTh BCTpeyaeTcA He 4acTo, HO o6pa3yer
0oBLMpHbIe MIOUIAAX OO0 HECKOJBKMX COTEH KBaapaTHbIXx MeTpoB. IIpeobna-
garoume rny6unst 100—150 cm. OGuee npoexTnBHOe HoxpeitHe 50—60 %,
uHorna no 80 %. Obunue cop 2—3. PopMalua CIIOXKEHA YUCTHIMHM accolida-
LIMAMH ypYyTH.
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Puc. 45. U3meHeHne ¢uTOMacchl 3a BereTalMOHHbII! epron 1983 r.

1 — Scolochioa festucacea; 2 — Phragmites australis; 3 — Carex acuta;4 — Typha angusti-
folia; 5 — Equisetum fluviatile; 6 — Potamogeton perfoliatus.

JIna nopacuera rogosoil npoayKuuu MaKpopUIOB ¢ OMOLIBI0 a3podoTO-
CbeMKH OBUIM OIlpefeneHsn! IUTOIAMN OCHOBHBIX IpynnupoBok. O16op npod
U pacueT pHTOMAaCChl OCYLIECTBIIAIM Mo obwenpunAToi meroguke (IIporpam-
Ma..., 1966; HoBGusa, 1972, 1979a). [Ipu nogcuere npoayKuun Ko3dguumeH-
toM 1.2 BBommnacs nonpaska Ha onap (Pacnonos, 1973).

Ha npumepe Beretaumonnoro cesoHa 1983 r. paccMOTpeHa OMHAMMKA
duromaccsl (puc. 45). ¥V Bcex HU3yyaeMbIX cOoOOLIeCTB HaubGonbiias ¢uro-
Macca IPUXOTUTCA Ha MI0Nb, 32 UcKITiouenueM Equisetum fluviatile, y xoToporo
MaKCHMYM 33aperucTpUpoBaH B HioHe. Y Carex acuta He3HauMTEIIbHOE HAKOIUTe-
Hue GUTOMACCHI MPOIJOTKAIOCH 10 KOHIA aBrycra.

[IpooyKIMOHHBIE XapaKTEPUCTUKU PACTUTENBHOCTH O3epa NpecTaBiIeHbI
B Ta6n. 28. HaubGonewyio duromaccy Ha eOuMHUIY IUIOLWIAOM B BogoeMe, KakK
H B pAAe Apyrux, Hanpumep B IBanpkoBckoM u YrnuuckoM (HoB6usA, 19796),
06pa3yroT 3apociid porosa y3konucTHoro. C yyerom ke IUIOLafiel 3apacTa-
HMA HauGONBLUMA BKNaj B NPONYKIHI OPraHMYECKOro BEIUeCTBAa [aeT
Equisetum fluviatile.. B uenoM BO3[yUIHO-BOJHAA pACTHTENBHOCTh O03epa,
3aHUMasA B 2 pa3a MEHBbUIYIO IUIOILAJb, YeM TIOTPY>KeHHasA, co3JaeT B 3 pasa
Gonpllylo NMpOAYKIMIO, YeM Nocinedusas. Biiag pacTeHuMil ¢ MaBalomMMH
JUCTBAMMU He3HAYUTENIeH.

Kax moxaszanu uccnenoBanusa papma aBropoB (Wetzel, 1975), Beicume
Boauble pacreusa 1o 10% oOwedl NMpoOyKUMH BBIOEIAIT IPHXU3HEHHO
B (opmMe pacTBOPEHHOTO OpraHMueckoro BelecTBa. C yyeToM 3THX JaHHBIX
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Ta6anunua 29

Copepxanne a3ora u pocdopa
B NPHGPEHHO-BOAHBIX M BOAKBIX pacTeHunx (T)

Bup pacTeHns N P
Bo3nyuiHo-BogHb1e
Scirpus lacustris 3.2 0.5
Equisetum fluviatile 2.9 0.6
Glyceria maxima 5.1 0.5
Phragmites australis 2.0 0.2
Scolochloa festucacea 1.6 0.2
Typha angustifolia 0.9 0.2
Sagittaria sagittifolia 0.29 | 0.02
Carex acuta 0.53 0.07
Typha latifolia 0.22 | 0.05
Butomus umbellatus 0.01 | 0.002
16.8 2.3
[Torpy»xeHHEIe
Potamogeton perfoliatus 7.6 1.3
Mpyriophyllum spicatum 0.33 | 0.04
Ranunculus circinatus 0.05 0.006
Xapa 0.05 0.006
8.0 14
Bcero 24.8 3.7

MakpoduThl B 03epe cosgatotr 1025 1 opranuueckoro Bemecrsa B rop. Cpen-
HAA NepBUYHAA Mpoaykuua ¢uTomIankToHa cocrasnser 28 804 T opranuyve-
ckoro BewectBa (IIbipuna u mp., 1986). Takum 06pa3oM, BhICUIME BOMHBIE
pacTenust co3pawt 3.5% ot obuweil mepBHyHOH nmpoaykuuu. Yro6ul ompene-
JIUTH BKJIa[, MaKpO}HTOB B OajlaHC GHOIreHHBIX 3]IEMEHTOB 03€pa, PACCUUTAHO
HX COfiepXKaHHEe B OCHOBHBIX NPEACTABHTENAX BO3MAYILUHO-BOJHOM M NOIpy-
eHHO# pactutenbHOCTH (Tabn. 29). BomHas pacTHTENBHOCTh €XETOIHO
TIpH OTMUpaHMM oTAaeT B Boay o3epa 24.8 T N u 3.7 1 P. Takum oGpasom,
BBICIIAaA BOOHAA PAaCTUTENILHOCTh ABIIAETCA CYLIECTBEHHBIM KOMIOHEHTOM
9KOCHCTEMB! 03epa, AKTUBHO YYacTBYWIUMM B Ba)(HBIX Ipolieccax Kpyro-
BOpOTa GHOTEHHBIX 3JIEMEHTOB B 3TOM BOJIOEME.

MHUKPO®JIOPA

Mukpobuosioruyeckan xapakTepHCIMKa 03epa [0 IMOCIeIHer0 BpeMeHH
OTCYTCTBOBaJIa. PerynspHbie MHKPOGHOJIOTMYECKHME HCCIEIOBaHUA ObUIH
HayaThl Ha HeM B 1982 I. ¥ pasBepHYTHI IO MOJHOH Mporpamme B 1984—
1985 rr. OcHoBHOe BHMMaHHWE B 3THX MHCCIIEJOBaHMAX OBUIO YIENEHO
(b YHKIMOHAIBHOM XapaKTepHCTHKe GaKTepHOIUIaHKTOHA M GaxTepHobGeHTOCa
M B OCOGEHHOCTH IIpoleccaM TpaHC(OPMalMHM OPraHHYECKOro BelecTBA.

Cxemol MEKPOBGHONTOTHYECKHX MCCIIGAOBaHUA BOMHOH TONIUM NpeRycMaT-
pHBanoch obeaeoBaHNe Hanboiee XapaKTEPHBIX YYacTKOB BOJOEMa, H3yyeHH e

9 3axaa N° 728 129



TaGauna 30

OGiee xonnvecTBo Gaxrepnit
B TOBEPXHOCTHBIX CIIOAX BOAbI (MJIH. Ki1./MiT)

1983 r.
30Ha
5V 6V 1VI | 20VI |10VII |1SVIII | 141X 12X
JIntopanbHas
(p- Bekca) 1.15 3.23 3.21 2.60 2.42 2.65 2.35 2.25
(p- Tpy6Gex) 3.61 4.35 3.01 3.18 2.92 3.11 4.02 287
Tlpodpynpanehan
(15 ™M) — 2.28 2.97 1.94 2.86 2.12 2.24 2.30
(22 M) 11.23 2.42 2.03 1.92 1.59 | 1.62 1.88 1.65
1984 r. 1985 .
9II {12V (17 VI |23 VII |8IX [19X |51III |20 V | 20 VII
IpopynnmansHan
(22'm) 0.90(3.93 |2.21 1.45 095158 (0.55]1242] -
Cy6nuTtopanbHasi ;
(5-10 ™) 1.05 ] 3.90 |2.05 1.94 1.40 | 1.42 10.51 ] 4.00] —
JIutopasbHan - 4.98 |2.50 2.84 1.40 | 4.82 [1.05| 4.2512.40
Im) ‘

BePTMKAIBPHOTO  paclpesiefiecHHA OaKTepHOIUIAHKTOHA M €r0  aKTUBHO-
CTM B 3aBHCHMOCTH OT OCOOGEHHOCTeH CTPYKTypbl BOJHOM TOJILHM, OIpe-
[elleHHe Ce30HHOM AMHAMMKH YHMCIIEHHOCTH MHMKPOGIOpPBI U MHTEHCUBHOCTH
MHK pOOHOIIOTHYECKHUX NTPOLECCOB.

O6ee xonuuecTBO GaKTepuil B BOIOE O3epa BapbUpyeT B 3aBHCHMMOCTH
OT Y4YacTKa, TOpU30HTa 0TOOpa Mpol, a TaKxXe OT Ce30Ha roja B LIMPOKHX
npegenax (0.5-5.1 MAH. KJI./MI) U B MHHUMYMe COOTBETCTBYET YPOBHIO
OJIMrOTPO(dHBIX, 3 B MAKCUMYMe — BBICOKOTpOGHBIX BogoemoB (Kyaueuos,
1970).

B pacnpenenennn 6aKTepHil 10 aKBaTOPUH 03€pa OTMEYAETCA XapaKTep-
Hasi 30HaMpHOCTb. HamGonbluas MMOTHOCTE MUKPOGIOPB! HE3aBUCHMO
OT Ce30Ha rofa OTMeYaeTcs B MEIKOBOIHOH JIMTOPAIBHON 30HE, B OCODEHHO-
CTM Ha yyacTke BrnafgeHus p. TpyGex (tabn. 30). O6was wicneHHOCTb Gak-
TEpMA B MOBEPXHOCTHOM. Cll0€ BOAbI TeNaruyeckoit 3oHbl Hike Ha 0.3—
3.2 MJIH. KJ1./MJT, TpHYEM Pa3fIUYUA MeXAY CyONUTOPIbHBIMU U NTpodyHOAIb-
HBIMHM Y4acTKaMH OOBIUHO HeBeUKHU. BpiABIeHHanA 0coBeHHOCT 00y ClOBIIeHa
pAOOM (aKTOPOB: CMBIB TEPPUTEHHON MHKpOdIIOphI, 0COOEHHO B NaBOMOK,
nocTyryieHMe OMOreHHBIX BELIECTB CO CKJIOHOBBIM CTOKOM, B3MYUMBaHHE
0CafKOB TpUGOAHBIM BOJIHEHMEM, INOCTYIUIEHHE OBITOBBIX 3arpA3HEHHH.

BonmHble Macchl NUTOPaibHOH 30HBI B Ipefenax OTHEIBHBIX Ce30HOB
B pe3ynsTaTe NOCTOAHHOTO TMepeMEeLMBaHUA [0CTaTOYHO OHHOPOAHBI IO
CBOMM XxapakTepUcTHKaM. CTpyKTypa ke OaKTepUOLleHO32 NelaruanbHoi
30HBl 3aBHCUT B IMepBYI0 oyepefib OT TEMIEPaTypHOr0 U KHCIOPOOHOTO
PEXMMOB, KOTOpble B O3€pe ABIAITCA TUIHUHBIMH [UIA MPOAYKTUBHBIX
OMMHKTHYECKMX BOAoeMOB. B mepuon ocenHell M BecCeHHeHM LMPKYIALHUM
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Tabnuua 31

BeprukanbHoe pacnpeaenenne GaKTepHOILIaHKTORa
B 19841985 rr. (M. kn./mi)

1984 r. 1985 r.
rop:?o“n 12V SAL 23 VIl 8 IX
Cr.2 Cr. 3 19 x S
0 3.93 2.05 2.50 145 0.95 1.58 0.55
2 — 2.96 2.56 - — - -
5 - 2.12 244 1.55 - 1.02 0.79
6 - 2.40 - - - — -
9 - - - 3.62 - - 0.61
10 3.08 2.00 — 1.55 1.02 1.21 -
13 - — 1.53 3.42 - - 0.88
14 — — - — - — 1.19
15 - - 2.80 - 3.20 0.92 0.70
16 — — -~ 3.75 0.92 - 0.89
17 - - 2.73 2.02 — - 1.34
20 3.35 - 2.20 3.44 1.06 1.40 0.69

6aKTepHOIUIAHKTOH PaBHOMEPHO paclpefic/liecH N0 Bced BOJHOM Tomwie.
B octanpHble jxe Ce30HBI KapTHHA ropasfio ciloxHee. B neTHue mecAlnl Mak-
CUMyM OOHIero KojmyecTBa GaKTepHi OOBIYHO NMPHYpPOYEH K HIDKHEH 30He
SNMWINMHHOHA, T. €. Haf, TePMOKJIHHOM, Ifi¢ IUIOTHOCTh GaKTepHOIUIaHKTOHA
M0 CPaBHEHHIO C MOBEPXHOCTBIO BO3pPACTacT B HECKOJIBKO pPa3 M [OCTHraeT
3—4 wmH. xn./min. UHOrOoa MOABJIAIOTCA MeHee BbIPaXKEHHBIE IMKH JTHGO
B TMOBEPXHOCTHBIX CNOAX, IH60. B MHKPOa3po(UIbHOM METATHMHHOHE.
B nepuon 3uMHed CTarHalM{d OCHOBHAA 4YacTb OaKTIepUN KOHLEHTPUPYETCA
B caMmbIX DIIyOokmx Cnosx Bopapl, B 2—3 M oTo AHa (puc. 46; rtaém. 31).

MaxkcHMallbHasA YMCIEHHOCTh CanpodHUTHBIX OaKTepHil, K KOTOPBIM
OTHOCUTCA cGOpHas rpymnna a’poOHBIX MHKpPOOPraHM3MOB, NOTPeGIAIOIMX
JIeTKOyCBOsIEMble COEVHEHHA OeKOBOM NPUPOALI, IOCTOAHHO MpHypoYeHa
K yvacTKy, KyOa MOCTYNamT 3arpAsHeHHble Bopsl p. TpyGex. Ilo mepe
YOUIEHHA OT YCTbS PEKM pa3BUIHe CalmpOpHTHOH MHKPOGIOPbI CHIKAETCA
B 5—6 pa3 (B npofax M3 NOBEPXHOCTHOIO CJIOA BOABI N€NaruanbHOH 30HBI
Boipactaer He Gonee 100—300 xononuii B 1 mi). B nepnon  nereit u 3uMm-
Hell cTarHauui pacnpefeneHve canpo¢uTHbIX OaKTepHd B BOOHOH TOJIIE
o3epa MOET HEpPaBHOMEPHO. MaxcHMMyMBbl HX UYMCIEHHOCTH TIPHMXOOATCA
0BBIYHO Ha CNOY TeMIlepaTypHOro ckauka (puc. 46).

B: ce30HHOM OMHAMHUKE YHCIEHHOCTH DaKTepHOIUIZHKTOHAa O3epa OTMe-
yaloTca Kak 06lueBOJOeMHBbIE 3aKOHOMEPHOCTH, TaK M HEKOTOpble OCOGEH-
HOCTHM Ha OTHENBHBIX yuacTKax. B nemom mMakcuMyM OGLIETO KOJHYECTBA
GaKTepuil MPUXOJUTCA Ha HAYAIO MadA, KOTAa B BOJOEM MOCTYyIMaeT TeppUreH-
Hag MuKpodIopa; MHHEUMYM pPETHCTPHPYETCA B NOJIE[HBbIA IMEpHON
(puc. 47; tabn. 30).

U3meHeHHsi uuCIIeHHOCTH OakTepuil B 03€pe €llle He ONpedeiAnT HX
COCTOAIHMA M pONMM B BOJOeMe KaK 3BeHa skocuctemsl. Ha 31 Bompocsl
MOJXHO OTBETUTh JIMLIL C [pHUBJIeYeHHEM GYHKUHMOHATIBHBIX MOKa3aTenen.
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Puc. 47. Ce3oHHas nuHaMMKa npoleccoB o0pa3oBaHud M TpaHcHoOpMauMM OpraHuve-
CKOTO BelleCTBa B BOJie 03epa B Cpe[JHEM Ha BCIO IJIOLIAMb.

1 — ofiee xoymmuecTBo GaxTepuit; 2 — IepBHYHAA NPOSYKIMA 3a cueT (OTOCHHTe3a
duTonaHkToHa; I — OECTpYKUMA OpraHMYecKoro BelllecTBa; 4 — npooykumsa Guo-
Macchl GaKTepHit.

I5A OLUEHKM aKTMBHOCTH MHKPOQIOpbl BOJHOH TONLIM BaXKHO 3HATH
HHTEHCHBHOCTb €€ pPa3MHOXEHHA, NpHYEM HE OTJENbHBIX BHAOB MMKpO-
OpraHH3MOB, 2 BCEr0 COBOKYMHOTO DakTepHomnaHkToHa. Bpemsa yaBoenun
obilero Konuuyecrsa GakTepuil B Bofe 03epa KoNebiIeTrca B 3aBHCMMOCTH
OT Ce30Ha rofa M yvactka. B nernuit mepuon oHo cocraBifer oT 9—12 y
B IpOrpeToi JUTOpabHOM 30He 0 15—30 y B menaruanpHON ,B 3UMHUHA —
yBenmuuuBaerca 0o 300 y u Gomee. 3HauuTenbHble KOJeOaHHMA BpeMeHH
ynBOeHMs GaKTepuil OoTMeyaloTcA TakKxke Io rny6une. Tak, B mione 1981 r.,
NpH MaKCUMaIBHOM IpOrpeBe SMUIMMHUOHA, OHO Yy IOBEPXHOCTH GbUIO
B 2—4 pa3a MeHbllle, YeM B XOJIOOHBIX BOAAX IMIONMMHHOHA, [[I¢ COCTAaBIATIO
60—80 u (HoGpuinuH, 1983).

OpmHMM M3 MHTErpaIbHBIX IIOKa3aTenedl XHU3HEAEATENIbBHOCTH MMKpO-
¢ope! CIyXXHT MHTEHCHBHOCTD ITOTTIOLICHUA €10 PaCTBOPEHHOTO KHMCIIOpOo/a,
TAK KaK W3BECTHO, YTO PacxXojfi KMCIOpPOHa B BOJE BOJIOEMOB MPOMUCXOINT
B OCHOBHOM 32 cueT ObixaHusa GakrtepuorutaHktoHa (Kyaueuos, 1952; Kou-
crauTUHOB, 1977). B OTHENBHBIX 30HAX OH MOJXET TPATHTHCA HAa OKHCIIeHHe
pAA2 HEOPraHWYECKHX COeIMHEHMA, KaK HalpMMep aMMHaKa IIpH HUTpHHU-
KallyH, OfHAKO 1A BOJOEMa B LENOM HHTCHCHBHOCTb HOIJIOLIEHMS KHCIIO-
pofa OTpaXkaeT HalpAXKEHHOCTb a3pOOHBIX NMPOLECCOB AECTPYKUMH OpraHuye-
CKUX BELIECTB.

A>po6Hasi OecTpYKUMA B BOfIe 03epa GONBUIYIO YacTh Tofa HpOTeKaeT
BO Bcel Tosme. Tonpko npu o6pa3oBaHUM BGeCKUCIIOPOIHOH 30HLI B THHO-
MTUMHHOHE BO BpeMs IOJIHOH JIETHEH CTarHalMu, ¢ Miofld [0 CepelMHBbI CEH-
TAGp#A, a3po6HBIE MPOlLiECCh! B IPUIOHHOM C/10€ BOAbBI IPUOCTaHABIIMBAIOTCA.
MoumocTe 3TOTO c€lO0sI AOCTHraeT K KOHIY aBrycra—Hayaly CceHTAOpA
(B uentpe) 5—8 M. B mepuon 3uMHe#l CTarHauWK B HIXXHMX CJIOAX BOJBI

135



Ta6Ganuua 32

JecTpyKuma opraHM4ecKoro BelsecTpa
B Bofie npodyHaansHoii 3oHs1 (Mr 0,/(a -cyT))

T'opnaoHT, 1983 r.
M 8V 28V 19VI | 12 VII (4 VIII | 25 VIII | 151X 12X
0 045 | 0.28 0.51 1.34 0.86 0.35 0.17 0.15
0.5 0.14 0.42 0.35 - - 0.32 0.32 0.18
1 0.40 0.48 0.15 1.04 0.72 0.47 0 -
1.5 0.11 0.27 - - - — - 0.01
2.0 — 0.35 0.39 1.30 0.80 0.49 0.37 -
3 043 — — — — — - 0.05
4 - 0.22 0.09 — 0.83 - 0.16 -
5 0.20 - — 1.19 - — - -
6 - 0.52 0.02 - — 0.42 0.39 0.05
8 - — 0.32 — 0.44 — — 0.02
10 - 0.26 0.30 0.20 - - — -
12 0.30 - — — 0.42 0.39 -
14 - - — — 0.16 0 — —
15 - 0.17 0.24 0.16 - - 0 0.10
17 - — — 0 0 - — -
19 0.20 - 0.26 — — - - -
20 0.20 0.16 0.26 — - — - 0.10
TopH30HT, 1984 r. 1985 r.
M 11V [17VI|20VvVII |5 VII | 6IX 19X SII 20V |20 VLI
0 0.06 | 0.16 0.53 1.65 0.61 0.16 0.005 0.15 | 1.02
0.5 0.06 | 0.19 — 1.52 — - - 0.26 -
1 0.07 | 0.27 0.14 140 0.23 0.16 - 0.13 | 1.96
2 0.12 | 0.15 0.04 0.87 0.18 0.19 0.005 0.13 | 0.84
4 0.06 — 0.25 2.06 — 0.15 — 0.19 ] 0.28
S - 0.16 - - 0.15 - - - -
6 — - 0.06 0.92 - 0.28 - 0.10 | 0.61
7 — - 0.75 - — — 0.005 - 0.48
8 0.04 | 0.16 0.28 0.30 0.40 0.25 — — 1.80
10 0.04 | 0.04 0.45 0.48 0.62 0.12 - 0.11 | 0.84
11 — - 0.04 - — — 0.005 - -
13 - 0.59 0.31 0.07 0.07 — - - 0.14
14 - - — - 0.02 — 0.005 - -
15 0.04 | 0.75 0.31 0.04 0 0.07 0.005 - -
16 - 0.19 0.13 0 - 0.07 0.005 - 0.12
18 - — 0 - - — 0.018 - -
19 -~ - - - — — 0.036 - —
20 0.06 | 0.53 - — — 0.07 0.087 0.05 ) 0.04
22 0.12 | 0.04 - - — 0.22 0.070 005]0
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TaGauna 33

JecTpyKuma opraHu4eckoro BemecTna
B cy6uTOpanbHOl H THTOpPANBHOI 30HAX (Mr 0,/(1 «cy1))

Cran- 1984 r. 1985 r.
o T'opusonT, M
11V |[17VI |23 VII}6IX (19X | 51III |20 V18 VII
Cy6nuTopanbHas 30Ha
2 0 0.06 | 0.36 0.74 | 0.65 [0.15 |0.003 [0.23 | -
0.5 0.02 | 0.68 - - - - 027 -
1 0.12 | 0.78 | 0.63 |0.20 |0.12 - 0.13 | -
2 0.16 — 0.23 |0.20 [{0.20 | 0.005 | 0.19 | —
4 0.04 | 0.06 0.28 {0.68 |0.17 {0.005 |0.07 | -
5 - - 0.53 - - - — -
6 0.03 | 0.50 0.64 |0.34 |0.07 - 015 -
7 - - - 0.19 | - — - -
8 - 0.17 0.32,] - [0.10 |0.009 j0.08| -
9 _ _ _ — _ _ - _
10 0.04 | 0.22 0.47 |0.22 [0.28 [0.028 10.21 § -
JIuTopamnsHas 30Ha
I 0.5 (morpyxeHHas 0.36 | 0.86 1.78 ]0.75 |10.19 [0.005 |0.18 ] 0.78
pacTHTeJIbHOCTE)
IO | 0.5 (Boamyumo-soa-| 0.38 | 0.22 240 (0.39 10.32 |0.010 |0.26 | -
Has pacTHUTENTBHOCTD)
IV | 0.5 (oTkpBITEIK 0.31 | 0.53 0.68 041 [0.28 - —~ 10.60
Y4acToK)

aHa’po6uo3 oGBMHO HE OTMevaercd, HO GopMHpyercs OOLIMpHaA MHKpO-
a3poduIbHast 30Ha.

HHTeHcMBHOCTD NMOTpeOlIeHNA KHCITOpoJa GaKTepHOIUTaHKTOHOM M €ro
YHCIIEHHOCTh KOJIeQNIOTCA B LIMpOKMX Npepenax (Ta6n. 32, 33). Axanus
TpeXJIeTHEro UMKJIa HaOMoAeHWA MOKa3bIBaeT, YTO HAMBRLICILUAss aKTHBHOCTh
MHMKpOdIIOpbl B pa3pyllleHWH OpPraHHWYeCKHMX BEIUECTB MpOABIAETCA BO
BTOpOH IOJIOBHHE JIeTa, a HAMMeHbIIas — B MojienHepid nepuop. OpHako
KOHKpeTHasA CHUTyallMs B OTAEJIbHBIE TOAbl 6bIBaeT pa3lnuuHoH. OcobeHHO
3aMeTHbl KOJIeDaHMA aKTHBHOCTH 3THX IPOLIECCOB B BECEHHHMH MepHOL.
Takue pasnmuuus 06yclOB/IEHB! CPOKaMM BCKpRITHA JI€IOBOTO IOKpOBa,
MOILHOCTBI0 MABOJKAa W, KOHEYHO, Pa3BHUTHEM BECEHHEro (PUTOIUIaHKTOHaA,
KOTOphI obecrneynBaer MUKPODIOpY JIETKOYCBOAEMBIMM BelLECTBAMH.
JlerHuit MakCHMyM HAeCTpYKLMOHHOW aKTHBHOCTHM B MNeNarHajlbHOW 30He
OOBIUHO HACTYIIAeT MO3)KeE, UeM B NIpUOPeExKbE.

ITo MHTEHCUBHOCTH TPOIECCOB MUHEPAIN3ALMK NPH CPABHEHHH 33 OOUH
flepyos] HaONIOmEeHWA aKBaTOpHA oO3epa HeogHopogHa. B moBepxHOCTHBIX
BOJAax MeNardajbHOM 30HBI JECTPYKILMA Ha eAMHHIY 0ObeMa BO BCE CE30HBI
B 1.5—6 pa3 HuXe, YeM B JIUTOpaJIbHOM, rae MUKpoduopa ,,iepepabaTbiBact’”
OpraHHYecKHe BELUeCTBa, He TOJIBKO NpOAYyIMpyeMble B BOHJOEME, HO M Mo-
crynatoie ¢ BopocGopHoil miowagy. OcobGeHHO 3HepIHYHO MOeT noTpebie-
HMe KHclopona G6aKTepHOIUTAHKTOHOM Ha 3apacTalol¥X Yy4yacTKax [pH
OTMHpaHUH MakpoduroB. JlecTpyknusa B MOBEPXHOCTHBIX CIIOAX BOABI CyO-
JIATOPAJIPHON 30HbI 3aMETHO HH)KE, YEM B JIMTOPAIILHOM, HO BCE JKE HECKOIBKO



BbIILIE, YeM B OTKPBITOH YacTH 03epa, YTO OOYCIIOBIIEHO yMEHBILIEHUEM BJIMSA-
HHA 6eperoBoil 30HBI.

Ecnmu B nepemenmBaeMpIX MEIKOBOOBAX NpPOLECChl MHHEPATH3aLHM
IpOTEKaT PaBHOMEPHO OO [HA, TO B IIyOOKOBOIHBIX y4YaCTKaX B MEPHOL
crpatidUKalMM BOJHOM TOJIIM aKTHBHOCTP OaKTepMOIUIAHKTOHA 3aBUCHT
oT GonpIIOoro Habopa GHOTHYECKHMX M aOHOTHYECKHMX (PaKTOpOB, MOITOMY
BEPTHKAJIbHAA JTUHAMMKA a3poOHOM MecTpyKuMM ciaoxHel. Jlaxe B ycnoBuAX
TOMOTEPMHMU M MNOJIHOM OKCHMIeHallMHM BCedl TOJIUM, KaK 3TO HabmopaeTca
Ha yyacTKax Jo IMyOuHsl 7—12 M, MUHEpPQIH3aUMA OPraHMYECKOro BeLIeCTBa
B BOJE NpOTeKaeT KpaliHe HepaBHOMepHO (pHc. 46; Tabn. 33), uto 0GHIUHO
yNyCcKaeTCA MCCIeJOBaTeNsAMH U MOXET IpHBEeCTH K GonblumM ommbkam
B KOHEYHBIX pacueTax. EQvHMuHBIe aHATM3bI Ge3 ydyeTa NOAOGHBIX 0COGEHHO-
cTeil He MO3BOJIAIOT XapaKTePH30BaTh y POBEHDb TPOGDHH BOIOEMA OTHO3HAYHO.

TemnoBag acCHMHNAUMA YITIEKMCIIOTBI TaK)Ke ABIAETCA MHTEr PaJIbHBIM
noka3saTenemM (pU3NONOTHYECKOTO COCTOSIHMA MHKPOMIOpHI, NOCKOJIBKY
3TUM CBOMCTBOM B pa3HON CTeNeHH o0lajawT Bce IPYNINbl MUKPOOPraHU3-
MoB. MHHutencusHocts accummiammn CO, B Bofe (aHAIH3bI NPOBENEHBI
A. Y. CapanoBriM) B 1984—1985 rr. kone6anacs or 0.1 1o 9.8 mxr C/(11 «cyT),
HO 3HAYUTENBHbIX CE30HHBIX M3MEHEHMH He HaGIlofanoch, T. €. BO3OENCTBHE
TeMIepaTypbl HHBEJIMPOBAIOCh APYTMMH 3KOJOrMYeckUMHM paxTOopamu,
cpedy KOTOPBIX, HECOMHEHHO, BhIIeNsAeTcA Tpoduyeckui. ledcTBHTENBHO,
MAaKCHUMaJIbHasAi MHTEHCHBHOCTh 3TOrO INpolLecca OTMEYeHa Ha MeIKOBOIHBIX
yyacTKax, OOraTeiXx OpPraHMYeCKMM BeLIECTBOM, TaKHMX KAaK JIMTOPAIBHBINA,
npuMeikaronmi Kk p. Tpybexx, Win 3apociy NOTPYXEHHON pacTHTENbHOCTH,
rae B Mione 1984 r. puxcupoBanocs 3a cyTiu 8.6—9.8 mxr C/n. B nenaruains-
HOH 30He HauGoJiee aKTUBHAA TEMHOBas aCCHMIIALMA YIIIEKUCIIOTHI perH-
CTpMpYeTCi B pa3HbIX CJOAX BOJbI B 3aBHCHMOCTH OT TIMAPOJIOTHYECKHX
ycnoBuit. Jlerom B nepHop HOJIHOH TeMIlepaTypHOM M KHMCJIIOPOJHOH CTpaTH-
duxammii ee MakcMMyM HaOiofaerca B a’3pobHBLIX CIOSIX Hag TepMo-
KJIHHOM; OCEHbI0 M 3MMOH — y OHa B MMKpPOa’podMIBHBIX YCIOBHAX
(ta6n. 34). Ha menkoBomdbe, a Tak)ke B a3pOGHBIX CIOfAX' IearnajbHOM
30HbI TeMHOBasa accumuiauua CO, orpaxkaeT, NO-BHOUMOMY, aKTHBHOCTB
rerepoTpotHOl MUKpOdIOpEI, a NpH MOHMXEHHOH KOHIEHTpAlHH KHCIO-
poga — MHUKCOTPO(HBIX M XEeMOCHHTE3HpymoIMX Gaktepuit. O6 3TOM CBH-
OETENbCTBYET OTHOIICHME MEXY KOJIMYeCTBOM acCCHMHMIMPOBAHHOIO Yyrile-
pona (MKr) u MOTpeGJIeHHOro 32’ TO e BpeMsa kucnopoaa (Mr). B a’po6-
HBIX CJIOSIX BOJHOM TONILM OHO COCTaBIWIO 2—9, 4TO COOTBETCIBYET
rereporpodHomy obmeny (Pomanenxo, Kysuenos, 1974), a B IpUIOHHOM
TOPHU30HTE OCEHBI0 M 3MMOM Jocturaigo 19—60, T. e. BenuumH, Habmlofalo-
LIMXCA NPU XEMOABTOTPODHON hUKCALMH YTIIEKHUCIIOTHI.

HesaBucumo oT Tunma oOGMeHa M HCTOYHMKA 3HEprMM MHUKpodIopa
BOJIOEMOB B IIpouecce TemHOBOW accummramuu CO, BKIlloyaeT MuHe-
paIbHBIA YINIepod B CBOI0 OMOMaccy MyTeéM YUIMHEHMA YTTIEPOIHON LEmH
KJIETOYHBIX GHOMONMMEPOB M, CJIefOBaTeNbHO, HAapAdy ¢ doToTpadamMu
YYacTBYET B CO3MJAHMM OPraHHMUeCKOro BewecTa. Ha6miojienua Haj MHTEH-
CHMBHOCTBIO 3TOTO MpOILIECCa Ha pa3HBIX TIIyOMHaX, BepTHKaJbHbIE Pa3pesdl,
TIpofieNiaHHbple B Pa3jIMYHBIE CE30HBI, NMO3BOIWIN ONECHMTIb BENUYMHY TEM-
HOBOH acCUMWJIALMM nof | M? IUIOafiu BOOHOrO 3epkana. B xomioBuHe
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Tabanuna 34
Temuopan accumvautams CO, B Boae (Mxr C/(a «cyT))

17 V11984 23 VII 1984 19 X 1984 5II 1985
T'OpHM30HT, M -
Crt. 2 Cr.3 Cr. 2 Cr.3 Cr.3 Cr.3
0 24 1.2 42 | 37 1.2 0.4
0.5 3.5 1.1 - - - -
1 - 1.9 38 1.7 — 0.3
2 2.1 1.5 — 0.6 1.0 -
4 1.0 - 1.8 0.7 0.7 0.4
6 0.8 1.5 2.1 6.3 0.6 -
7 - - - 1.6 - 0.5
8 0.4 1.5 0.7 1.3 1.7 -
9 - - - 2.4 - —
10 0.3 0.5 0.9 1.6 1.1 0.5
13 - 0.1 - 0.8 - 0.5
15 - 0.2 - 1.6 1.1 0.7
16 - 1.0 - 1.0 - 1.2
17 - 1.1 - 1.1 - 0.7
18 - - - 0.8 - 0.4
19 - - - - - 1.3
20 - - — 0.6 1.2 0.8
22 - 1.1 — - 4.3 1.9

o3epa B uionie 1984 r. ona cocrasnsna 29.8 mr C/(m? -cyt), B MapTe 1985T. —
142 ™r, a Ha OCTalBHBIX yuacTKax —- He npeBpimana 1—10 mr C/(m? -cyT)
BO BCE CE30HBI.

lopsepras pecTpyKUMH pa3snuyHble OPTraHMYeCKHEe M MHHepaJIbHbIE
BEIIECTBa, YaCTO TPYBHOYCBOAEMBIE, a NOpPOil M TOXCHYHblE, MUKpo¢Iopa
BOJOEMOB TpeoOpa3yeT UX B OeOK OaKTepUasIbHOM Macchl, ABIIAIOLIMIACA
LEHHBIM KOPMOM IJIA MHOTMX ruzipo6uontoB. Ilpogykuusa GakTepuomnaHk-
TOHa B 1982—1985 rr. B TOBepXHOCTHOM ctoe KoneGanach ot 4 Mxr C/(J1 +cyT)
B IO30HEOCEHHUN M- paHHeBeCEHHMH Nepmonbl mo 67.2 Mxr C/n — B Mione
(rabm. 35, 36). OrMeyeHHas paHee BepTHKAIbHAA HEOTHOPOQHOCTD IUIOTHO-
CTH MMKpOGNIOph! ITTyGOKOBOAHOM 30HBI MPOABWIIACH U B €€ MPOOYKTUBHO-
cTi. B mepuopn neTHel cTarHaUMM OHa JOCTHTaIa MaKCHMyMa B 30He Haj
TEPMOKJIMHOM, 3MMOH — Yy pgHa. IIpMMeHeHHMe pa3fIHMUHBIX METOIUK Ao
CXOMHBIE pe3yNbTIaThl HJiA NPOOYKUNM OGaKkTepHasibHOW GHOMacchi, Kpome
OCEHHe-3MMHEro Iepuoia, KOrfaa IpoAyKUMA OaxTepHd, paccuMTaHHas IO
TeMHoBO# accumunaumu CO, (Pomanenko, Kysmenom, 1974) oxasaiach
3aBpllIeHHOR. [lo-BHOMMOMY, Ha HIDiHe#d rpanuie a’spoOHON 30HbI (pacueT
no accummrauuu CO, penaica nMub [JIA a3pobHOTO CIOA BOABI) pPOJlb
XEMOCHHTE3NPYOLIMX GaKTEpHit elle TOCTaTOYHO BEJNKa, H 3TO HeOOXOIUMO
YUUTBIBATh.

Ilna onpenenenys BKJIafa pa3iIMYHbIX MMKPOOHOIOIHYECKHX NMPOIECCOB
B KpPYroBOpPOT OPraHHYECKOIO BEIECTBa B BOOOEMe HEOOXOOMMO 3HATh HMX
KOJIMYECTBEHHYI0 OLCHKY Ha BCH IUIOLIAMIb 03€pa H CE30HHYK IWHAMMKY.
IIpoBecTn NOOOOHYH OIEHKY HAa MENKOBOMHBIX YYacTKaxX, BOOHaA Macca
KOTOPBIX 10 OCHOBHBIM XapaKTEPUCTHKAM OJHOPOHA, CPABHUTEIIBHO JIETKO.
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‘TaGamna 35

[poayxumus 6akrepHanbHOit GHOMacChl B NOBEPXHOCTHBIX CIIOAX
BO BCeil Tose o3epa

1983 r.
Yyactox 3r
6—10V|1-5VI|20-22VI | 10-14 VII |10—15 VIII | 14—18IX [10-15X

Eg;ﬁ:;' 42 | 171 18.6 20.1 17.8 13.6 4.0
(20 M) 0.04 | 0.09 0.32 0.37 0.29 0.23 0.06
Cybmuro- | 156 | 214 23.2 42.0 33.4 20.8 6.4
paJILHBIR
(12 M) 0.16 | 0.26 0.24 0.28 0.19 0.17 0.12

MMpumMeyaHne. Pacuer Guomaccel npouspemseH mo BmmGepry (1971). Hap uep-
TOi — MKr C/(71 « cyT) , mop uepTOit — r C/(M* « cyT).

Tacoanuuxa 36

MNpooyxuus GakTepuanbHoil GHOMACCH B TOMILE BOIbI
Gea yvera MUKpOa3podiLIbHOM H anaspoGHoit 308 (MKr C/(i1 « cyT) )

17 V11984 23 VII 1984 19 X 1984 5 1] 1985
TopusouTt
Cr. 2 Cr.3 Cr. 2 Cr. 3 Cr. 3 Cr.3

0 38.4 19.2 67.2 59.2 19.2 6.4

0.5 56.0 17.6 - - — -

1 — 304 60.8 27.2 - 4.8

2 33.6 24.0 - 9.6 16.0 -

4 16.0 — 28.8 11.2 11.2 6.4

6 12.8 24.0 33.6 100.8 9.6 —

7 - — - 25.6 - 8.0

8 6.4 24.0 11.2 20.8 27.2 -

9 - - - 384 - -
10 4.8 8.0 14.4 25.6 17.6 8.0
13 — 1.6 - 12.8 — 8.0
15 - 3.2 — - 17.6 11.2
16 — 16.0 — - - 19.2
17 — 17.6 - - - 11.2
18 - - - - — 6.4
20 - 17.6 — — 19.2 —

IIpu™Meuanmu e Pacuer Gnomaccel nmponssened no Pomanenko, Kysnenony (1974).

Paccunrats cyMMapHBIA BKJIA[, MHMKpPOOHOIOTMYECKHMX MpOLECCOB Iearu-
YeCKOH 30HBI O3epa 3HAYMTEIIBHO CTIOXHEE H3-32 CE30HHOH H3MEHYMBOCTH
BEPTHKAJIBHOH CTPYKTYpbl BOOHOH TOJNIIM, 0GYCIIOBIMBaOLIEH pe3KHe KoJle-
6aHMA B XOJe OTACBHBIX MPOLECCOB.

B mepmon BeceHHero NojoBOABA B BOOOEM CO B3BECAMHM IIOCTYNaeT
MHOTO TeppMreHHOH MHKpodnopbl. B pesynsrate gawe NpH HATMYAH
BECEHHETO NEpPEeMEIUMBAHUA BOJ y [IOBEPXHOCTH Habiiodaercssi MOBbI-
lueHHasi uMcleHHOCTs OGaxtepud. Ho a3ra mmkpodnopa ManoakTHBHa,
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H MHMKpOOHOJIOrMYecKMe IIpoliecChl B Hayale Mas NpOTEKawT B BOIHOM
Tomue cnabo (puc. 46,4q).

C nporpeBoM HOBEPXHOCTHBIX BOJ U HavyaJioM ¢OpMHpPOBaHMA TEPMO-
KJIMHZ B HIOHE MHKpPOOHOIOrHuecKye IOKa3aTelM B TOJIIE BOABI TeNaruajib-
HOW 30HBI HAUMHAKOT MPHOGPETaTh XapaKTEpHYK HEONHOpPOOHOCTh. B 31O
BpeMA a3poOHbIe MMpOlLECcChl NMPOTEKaT BO BteM ee croibe, HO MO KOJH-
yecTBY OaKTepHil H MX aKTHBHOCTH BBLIAEJIAICA OTHEIbHbIE CIIOM, OCOBEHHO
HaJ, TePMOKJIMHOM, Te CKaIUTMBAaeTCcA OCENAIOIMi AeTpUT. MakcHMyM ke
NepBUYHON NPOAYKIMH HabrrogaeTca y caMoi OBEPXHOCTH, BO3JIE KOTOPOH
OEeCTPYKLUMOHHBIA MUK BheIpakeH cinabee (puc. 46, 6). B cyGnuropansHoi
30HE O3€pa NpH IMOMHOM OJHOPOJHOCTH BOOHOM TOJILM TAaK)Ke NPOCIIEXM-
BaeTcsi pe3kas ,0Ouonornueckan crpatuduxamua” (puc. 46, @), o6ycnos-
JIeHHas BbICOKOH aKTUBHOCThIO GaKTEPHH B CJI0€ CKOIUIEHUA GUTOIUIaHKTOHA.

C1pyKTypa GaKTepHOLleHO3a IeJIarHaJIbHOA 30HbI CTaHOBMTCA ellle Goee
CIIOXKHOA B MEpHON JIeTHeH CTarHaUMM, KOrAa BBIWIEHAETCA aHa’pOOHbIN
THUNOJIMMHHOH. B Mione B pesynbprare MacCOBOTO pasBUTHUA (UTOIUIAHKTOHA
y MOBEPXHOCTH OILYILAETCA pe3KMH AeUUMT a30THCTbIX OMOTEHHbIX Be-
IecTB. B TOo ke BpeMs N3 TMNOIMMHHOHZ TIOCTYTNIaeT NOCTOSAHHBIA MOTOK
3TUX COEOMHEHHH, YTO MPUBOAMT K 0Gpa3soBaHMI0 IOMMMO 3MWINMHHATIBHOTO
BTOPOI'C — METAIUMHHAIIBHOTO NHKa pa3BUTHA GUTOIUTaHKTOHA (pHc. 46,2).
Mukpodnopa ,,0TBevaer”’ Ha MogoGHYI0 CTPYKTYypY albroleHosa ¢hopmupo-
BaHMEM TaK)Xe OBYX ITOCIIEJOBATENIbHBIX IMKOB UMCIIEHHOCTHM M aKTHBHOCTH
GaxTtepuii. B uione B aHa’spoGHOM TMIIOIMMHHMOHE NOABIIAETCA METaH, KOTO-
pbIi B KOHUEHTpauuu, He NMpebsiuamomwed 0.5—1 Mi1/1 BoOmbl, NOOTHAMaeTCA
mo 15—16-MeTpoBoit H306aThl. B 30HE ero CONPHKOCHOBEHHA C a3pOBGHBIMK
ciosiMu Bofpl GOpMHUPYETCA TPETHH MaKCHMMYM UYMCIIEHHOCTH M aKTHBHOCTH
MUK po(II0pEl, 06YCIIOBIEHHBIA Pa3BHUTHEM MeTaH- H aMMOHHUAOKHMCIIAIIINX
BaKTepui, YUCIEHHOCTb KOTOPBIX B 3T0 Bpems mocturaer 1000 Tbic. xii./min
BOJIBL.

B xoHue neTHe# cTarHauuMd rpaHMIia Mexay aIdpo6HOH M aHaIpoOHOH
30HaMM TIeJIarMajli CTAHOBMTCA ellie pe3due, M PacTAHYTbIA MHUKPOa3IpodHIb-
Hbli MeTATUMHHOH McyedaeT. OCHOBHaA Macca 6aKTepHOIUIaHKTOHA KOHLIEHT-
pUpYeTcA Haj, TEPMOKJIMHOM, Ifie TIPOMCXOAMT paclaj, OCeflaollero NeTpUTa
U OKMCIIEHHE MOCTYTALIEro MeTaHa, KOHIEHTPal|a KOTOpPOro Y AHa K 3TOMy
BpeMenn nocturaet 8—10 M CHy/n Bogsr (puc. 46, 0) .

OceHHffi UMPKYNAUMA BHOBb OOYCIIOBIMBaeT OJHOPOAHOCTh BOJHOM
TOJIIM O3epa. BoccraHOBJIEHHBIE COEOMHEHHA, HAKONMBIUMECA 3a BpemA
CYLIECTBOBAaHUA aHaIPOOHOTO THIIOJIMMHUOHA, OKHCIIANTICA, M OHOreHHbIe
BellecTBa NpPOHMKaT B (oTHueckyw 30HY. OOHAKO BBHMAY €CTECTBEHHOTO
CHIDKEHUS COJIHEYHOH paguamuy (OTOCHHTE3 NpoTeKaeT clabo M 30Ha Hau-
60J1ee aKTUBHBIX MMK pOGHOIOTHYECKHX IIPOLECCOB PACIIONIONKEHa Ha IITybuHe
6—8 M, roe npoucxogut oTMupanue ¢puromiankToHa. HexoTopoe yBennuenune
YHCTEHHOCTH GaKTepMOIUTaHKTOHA M TeMHOBOM accumunsauum CO, BHOBb
OTMevaeTcs JIMIIb Y AHa (puc. 46, €) .

OyHKIMOHMpOBaHHEe MHKPOGIIOpE! BOJOEMOB B MOAJIEOHBIA NEpHO[
u3yyeHo cmabo. B o3epe Ha Hero mpuxopurcsa Gonee 30 % rogoBoro LHKIIA
U TM03TOMYy JifoOble GaaHCOBBIE pacyeThl M OLIEHKH NPOHCXOAALMX 3HMOH
npoLeccos Ge3 haKTUYeCKHX JAHHBIX KpaiHe MPHOTH3HTEIbHDI. YUHTHIBAA 3TO,
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Tabnuua 37

PeaymTarTsl MEKPOGHONIOTHUECKHX MPOLECCOB,
NPOTEKAIIMX B BOAKOI Macce B cpeaueM Ha Becs BoaoeM (r C/(M2 « cyT))

HecTpyximsa opranmue- IIpomykima 6MoMacchl TeMHOBaf accH-
Mecsg CKOTO BeIlecTBa GaxTepuit -vunamma CO,

1983 r. | 1984r. [1985r. | 1983 r. | 1984 r. | 1985r.| 1984 r. {1985 .

Mapt - - 0.05 - - 0.08 - 0.007
Mait 1.01 0.23 041 0.07 - - - -
HioHs 0.50 1.30 - 0.16 0.20 - 0.013 -
Hions 2.05 1.63 2.02 0.23 0.35 - 0.024 —
ABTYCT 1.28 2.47 - 0.17 - 1 o- - -
Centabps | 0.88 1.38 - 0.14 - - - -
OxTaAbpb 0.22 0.71 - 0.06 0.19 — 0.017 -

B mMapTe 1985 r. 6bUTH BBINOIHEHBI COOTBETCTBYIOIIHE HaOMOOEHUs, KOTOpbIE
MO3BOJIWIIN BBIABUTL BaXKHBIE OCOGEHHOCTH . QYHKUMOHMPOBAaHUA MMKPO-
¢dnopri B 3TOM Ce30He.

B navame Mapra B riy6oKOBOJHOH YacTH o3epa Habirofanack obpaTtHas
TeMNepaTypHasas M KHcIopofHasa crpatMduxanuu. PacTtBopeHHBI KHciopon
OTMEYEH 10 [HA, HO B 2-METPOBOM CJIOE Hal WIOM €ro KOHUEHTpalUA He
npespnuania 0.5—1 mr/n. 3pmecs ke GBUT OOGHapyXkeH METaH U PeKOPIHO
BBICOKOE cofiepxanue coneil ammonua — go 600 mxr N/n. Hag atoii 30HO#,
Ha rnybudHe 17-—-18 M, NpOMCXOOWIM pe3KOe CHWKEHHE KOHIIEHTPAlMH
PacTBOPEHHOIO KMcIOpoaa, yObUlb aMMOHUA M MeTaHa, HapacTaHHe COepHa-
HHUA HUTPATOB. B 3THX Xe cI0fAX BOOBI OTMEYATHCh TUKY YMCITIEHHOCTH GaKTe-
PHMOIUIAHKTOHA, .a3po6GHoi pecTpykumu u accumunsaumu CO, (puc. 46, x).
B ocTanbHOM YacTH BOOHOM TONMIM MMKPODHOJIOTHYECKHE IMPOLECCH MpOTe-
xanmu cnabo. Takum o06pa3zom, B NPUIOHHBIX CIOAX B [EepHOI 3HMMHEH
crarHauuu npu temreparype 4 °C MpOMCXOOAT aKTHBHBIE MUKpPOGHONOTH-
YecKHe Mpouecchl OKHCIIEHHA OPraHMYeCKOIO BELIECTBA, BBIAENAOLIMXCA
H3 WIOB MeTaHa M aMMOHMSA, KOTOpPbIe CONPOBOX/ATCA BBICOKOR HHTEHCHB-
HocThio huxcauun CO, ¥ BbICOKOR mpopykuMed GakTepUabHOH GHOMAcCCHI
(1abn. 36). B To e BpeMA NOBBIIEHHAA aKTHBHOCTh MPUIOHHOH MHKpO-
(bIOpLl MPHBOAUT K CHUMNEHHIO KOHIEHTpallMH KHCIopoja B BOAE NpodyH-
OanpHOM 30HBI. B BOJHOM TONILIE OCTAIBHBIX YYaCTKOB a3po0OHAA AEeCTPYKIUA
He mnpepbimaer 0.02 Mr O,/(+cyT), a acCUMWIAUMA YIJIEKHCIOTBl —
0.8 mxr C/(;1 scyT) (1abn. 33,34).

[TonpoGHOe M3yueHHe BEPTHKIBHOH CTPYKTYpPbl MHKpPOGIOphl BOOHOH
TOJILIM [O3BOJIWIO PACCYUTATh C YYETOM COOTHOLUEHUA 0GbEMOB M MIIOLIAAeH
Hanbojiee XapaKTepHBIX yYacCTKOB BOAOE€Ma HHTEHCHBHOCTH MMKpPOOHONOIH-
YeCKMX MpPOLECCOB s Beero Bopoema (tabin. 37) . Okasanock, yTo B JIETHHI
nepuo, onpeeNisioiuM GaKkTopoM GYHKUMOHHPOBaHHA 6aKTePHOIUTAHKTOHA
CIIy)XMT aBTOXTOHHO€ OPTaHHYeCKOE€ BELIECTBO, IpoAyLupyemMoe ¢Hro-
MJIAHKTOHOM. 3UMMO#, UCIIOTIb3ys HAKOIUIEHHbIE: B BOIHOM TOJNILUE M IOCTY-
namoue U3 WIOB OPraHMYecKHe M MMHEDAIbHbIE COEAMHEHMs, MUKpodIiopa
He TOJIBKO TpaHC(hOPMHPYET MX B JIETKOYyCBofgeMylo Guomaccy 6axTepHap-:
HBIX KJIETOK, HO, accumuupys npu 3rom CO,, mpoayuupyer HOBOe A
3KOCHCTEMBI OPTraHHYECKOe BELECTBO.
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XapakTepHO# OCODEHHOCTBIO [OHHBIX OT/IOKEHHH BOIOEMOB ABJIAETCA
CYLIeCTBOBaHHME [IBYX [IPOTHBOIOJIONHO HalpaBJIeHHbIX MOTOKOB — HaKOILIe-
HUA M BBIHOCA Pa3IMVHBIX COEOMHEHMA. VHTEHCMBHOCTb 3TUX TNOTOKOB,
BIIMAKLIAA Ha COCTOAHME JKOCHCTEMbI O3epa B 1eNoM, B GobLieil cTeneHy
33aBHCHT OT XXM3IHEJEATENIBHOCTH HIIOBOH MUK POGIIOPBI.

IlpyHuman BO BHMMaHHe IATHUCTOCTh TPYHTOBOTO KOMIIIEKCa 03epa
M TECHYI0 3aBHCHMOCTb Pa3BUTHA MHUKpO}IOpsl OT COCTaBa WIOB, IpeBapu-
TeTIbHO OBUI BBHITOJIHEH AHAJIM3 OPTraHNYeCKOro KOMIUIEKCa IPYHTOB B TOYKAX
0100pa npob mia MUKpoGHosornyeckux onbIToB. Ilo comepianuio BaoBOTO
opranuyeckoro yraepona (Copp) 70XKe 03epa MOXHO pasjeNuTh Ha [Be
YACTH: JINTOPAJIbHYI0, MIECYAHHUCTBIE T PYHTBI KOTOPO# Gemtbl Copr. , H ri1yGOKO-

BopHylo (cyGnuropanibHyle W npodyHpaneHyw), ¢ Gojee BHICOKOH KOHIIEH-
Tpaumed Coyp (ra6n. 38). BHyTpH 3THX KPYIHBIX 30H UMEIOTCA OTHEIbHbIE

XapaKTepHble YyacTKH. B nuTOpaneHOM OHM 0GYCNOBNEHE! CTENeHbI0 3apacTa-
HUA H THIOM accouuanui pacreHuit. OTNOXEHNA OTKPHITOH JIMTOpPATIBHON
sonsl (cr. 1IV) copepkar MMHMMAIbHOE KOJIMYECTBO OPraHHYECKMX COEIM-
HEHMA BO Bce ce3oHHl. IleckH, 3apacramolye MOTPYXeHHBIMH PacTeHUAMH
(ct. I), Taioke Gemuebl Copr » HO B HI0TIE €r0 KOHUEHTPAIHA B IOBEPXHOCTHOM

clloe pe3Ko:Bo3pacTaer. Me/lKkoBodpA, 3aHAThIE BO3AYUIHO-BOOHBIMH MaKpo-
¢uramu (cr. HI), oGoramarwrcs OpraHMyeCKUMU BeLIECTBAMM B OCEHHUH
nepuon. B uepHbIX Wiax NpodyHOAILHOTO YYacTKa rnyGOKOBOAHOH 30HbI
cofiep)XaHHe OpraHM4YecKOro yrijepona BO BCe Ce30Hbl [OCTATOYHO POBHOE
U COOTBEICTBYeT HIaM Me30TpodHbix o3ep ([3io6an, 1983). Haubonee
GoraThl. OpraHMYECKHM BEIUECTBOM CyGIMTOpaibHble TPYHTBI, HO B HHMX
OTMEYITCA 3aMeTHbIE Ce30HHbIE KOjIeGaHNA KOHUEHTpauuu Copop (Tabmn. 38).

s %¥u3HeOeATEIIbHOCTH JOHHOM MHKpPOGQIOphl peluaioliiee 3HaYeHHE
HMeeT He CTOJIBKO BaJloBOe KOIMYECTBO OPraHMYECKUX COEOMHEHMH, CKOMIBKO
obecmeyeHHOCTb JlerKoycBosembiMu (pakuuamvu (3w6an, 1983), kyna
BXOPBAT caxapa, TEMUIENIUTINO3b], KpaXMall, aMIHOKHCIOTHI, aMubi. Jlons
ycBosiemoro yrnepopa (Cy) OT O6GLIEro KONMYECTB2 B PasfIMMHBIX TPYHTaxX
o3epa 3a nepuoy, HaGniomenni Konebanacs o1 3 go 31 %. KonkperHoe Bpemsa
rofia, KOrfa OTJIOXKeHHA MOMOJIHAITCA CBEXMM OpPraHMYECKHUM MaTepHaIOM,
oGoramensbiM Cy, Ha OTAENBHBIX y4acTKax pasyuyHo. OGuHe 3T0rO Bewue-
CTBa 3aBHCHMT OT MCTOYHUKOB NOCTyIUleHuH. B mpodyHAanbHBIX Max comep-
xanue Cy mocturaer 25 % M ero KoseGaHMA 10 Ce30HaM HeBenuKH. HeGorb-
HIoO# 1mogbreM HaOMIOHAeTCA B Miojle, KOTOa B MEpHO MaKCUMAaJIbHOIO pas-
BMTHA JIETHETO (PUTOIIAHKTOHA 3HAUWTENIBHAA YacCTh JETPUTA [IOCTUraeT OHA.
Ha aBTOXTOHHOE IIPOMCXOXIEHHE OPraHMYeCKOro KOMIUIEKCa 3THX HIIOB
ykasbiBator cootHollenua C/N m C/H, xoTopbie 3feck BapbHUpYHT TaKike
He3HaUMTENbHO. YUYaCTKH 3apacTaiollieil JIMTOPaIbHON 30HbI 06ecTeuMBaIOTCA
OpraHMYeCKHM BeLIECTBOM B OCHOBHOM 3a CYeT MaKpoduToB. B ckomnennax
»MATKOH™ HOrpyxeHHOH pactutenpHocTH (cT. I) mecyaHucTvie CpyHTBI
oboram@anwrca JIErKOyCBOAEMBIMHM COEIMHEHHWAMHM JIMIIb Ha KOPOTKHM
Tlepvol B HMIoJle, OJHAKO UX 0N B 3TO Bpems pocrturaeT 31 %, 4To cOOTBET-
CTByeT BBICOKONpPOOYKTHBHBIM 03epaM. B 3apocnAx BO3AYLIHO-BOOHBIX
accouMauuii (TPOCTHMK, KaMBIII, POro3), KOTOpBIE pa3Narairca OYeHb
Me[JIeHHO, Iepuop MOCTYIUICHUWA YCBOSEMBIX BeIllecTB (ojee pacTaHyT,
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Ta6nuua 38

Copepxanue opranmeckoro yriaepoga (C), mr C/cm® coipoii mpo6bi,
nerkoycposemoit ppaximu (Cy), %, COOTHOLICHHE OPraHHYECKOTO YTIEpOaa
¢ o01MM azoTOM (C)/,N) u BogopoaoM (C/H) B rpyHrax

1984 r. 1985 r.
1 v V1 vl IX X 111 v

CraHums Anams

3 C 10.9 | 104 14.4 | 157 8.5 14.8 | 14.0 | 12,6
Cy 19.0 | 16.0 [ 20.0 | 25.0 | 22.0 | 22.0 | 20.0 | 17.0
C/N 8.2 |14.9 13.1 10.5 10.7 13.5 124 14.5
C/H 3.7 5.5 5.5 6.0 4.7, 6.2 5.2 6.0

2 C 129 | 10.8 12.6 109 | 116 18.1 | 234 14.2
Cy - 15.0 | 17.0 | 20.0 | 22.0 | 32.0 | 26.0 | 18.0
C/N 9.9 |134 9.7 10.9 7.3 18.1 4.9 | 10.6
C/H 36 4.9 5.5 6.1 3.9 6.7 9.5 9.1

I C - 4.8 7.0 | 13.0 5.6 24 4.1 3.2
Cy - 5.0 8.0 |31.0 | 17.0 6.0 4.0 5.0
C/N - 240 350 |13.0 |17.2 (221 |20.1 | 280
C/H - 24.0 5.1 9.6 124 | 220 | 104 | 19.0

i1t C - 5.1 6.5 5.7 10.7 | 24.6 11.7 9.8
Cy - 7.0 6.0 8.0 | 11.0 | 22.0 | 16.0 | 10.0
C/N - 10.2 | 16.3 15.3 11.9 | 224 16.7 | 21.2
C/H - 8.5 5.9 6.3 5.9 8.7 9.0 9.2

Iv C - 32 4.2 6.7 4.7 4.9 - 2.2
Cy - 3.0 6.0 6.0 5.0 6.0 - 4.0
C/N - 104 8.4 - 43.5 |22.3 - 18.9
C/H - 16.0 4.2 - 7.3 8.1 - 19.0

MO3TOMY MAaKCHMYM NpHXOOMTICA Ha OKTAGpb. I'pyHTBI CyGnuTOpasipHOM
30HBL MOJIYYalOT JIETKOYCBOSEMbIE COEAMHEHMA M3 OOOHMX HCTOUHMKOB:
JIETOM 3TO B OCHOBHOM BOJODOCIIEBBIA JIeTPUT, OCEHbI0 — Da3Narawolluecs
MaKpo}HUTbI, NOCTYMAKIIHE U3 JIMTOPAIH CO CKJIOHOBBIM CTOKOM, HOITOMY
nona Cy B HMX NMOCTOAHHO BENMKA, a HM3KasA BelMuMHa cooTHoureHuid C/N
u C/H cBumeTenbcTBYeT O BOCCTaHOBJIEHHOCTH OPraHMYECKOIro KOMIUTEKCa
H obecrneyeHHOCTH a3oToM. IIpOTHBOIONOXKHYI0 KpalHOCTL MpeRCTaBIIAIOT
MEeCYaHUCThIE IUIANMU OTKPHITBIX MenkoBoauid. OHM GemHbl yCBOAEMBIMH
COCIMHEHHUAMH BO BCE CE30HBbI I0jia, 2 MMEIIIHECA OpraHUYecKue BellecTBa,
cyas mo 3Hauenuio oTHourenuit C/N u C/H, HaxomATcs B MamomoCTymHOM
OKHCIIEHHOM COCTOAHMMU (1abm. 38).

O61iee KONNYECTBO GaKTEpPHA B MOBEPXHOCTHOM ClI0€ TPYHTIOB O3epa
B nepuon 1984—1985 rr. konebanocs ot 0.17 mo 5.0 mipa. Ki./cm® ChIpOH
Npo6bl rpyHTa. MMHHMMAaJIBHBIM OHO OKa32JIOCh B IIE€CKaX JINTOPAJIBHOM 30HbI
paHHeil BECHOM, MaKCUMUIbHEIM — Ha BceX OOCIICIOBaHHBIX YYaCTKaxX
B KOHIE Hilsg—Hayate centabpsa (tabn. 39), uro xopomwlo Kopppenupyer
C XapaxTepHBIMH H3MEHEHHAMH COCTaBA OPraHUYECKOro BEILECTBA IPYHTOB
(puc. 48). CeaoHHbie KoNeGaHUA UMCTIEHHOCTH GaKTepHOOeHTOCa B OTIIONE-
HUAX [po¢yHOANPHOR H CyOIMTOparbHOM 30H HE CTOJIb BENIMKH, Kak
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mapd. kn. Jem?

mnpd. xn. fom?

mapd. kn. Jem?
o
é
]ﬂ
!
SENESEN
mz C/em?

1 1 .1

1 | | 1 ! |
VVIVIIVIIIX X TV Vv
1984 2. 1965 =.

Puc. 48. Ce3oHHble M3IMeHeHHA uYHCNeHHOCTH GaxTepnobeHrtoca (/) M KOHIUEHTpalLMH
B CBIPOM I'PYHTE 03epa CyMMapHOI'o OpTaHHYeCKOoTIo BellecTBa (2).

|
/(s

a — npodyROoanb; 6 — cyGinuTopank; 8 — 3apacTaloliai juTopans (cT. IIT).

B IeCKaxX 3apacTallU¥X MEIKOBOJMH, rfie B IIepHOAb! NMOCTYIUIEHUA CBe-
JEro OpraHMYecKoro BellecTBa o6luee KOJIMYecTBO OakTepHil BO3pacTajo
B 5—10 pas.

CanpodurHas Muxpocdnopa, KaKk M B BOOHOH TOJIIE, — OCHOBHOM
noTpeburens GeTKOBBIX COETUHEHM B a3pOOHBIX yclIoBHuAX. [loatomy makcu-
MaJTbHOM YMCIIEHHOCTH OHa AOocTUraer B OOraThiX JIETKOYCBOSEMBIMH Belle-
CTBAaMH [IOHHBIX OTJIOXEHHAX Pa3NUYHBIX YYaCTKOB CyOIMTOpasibHOM M IpO-
dbynpanshoit 3on (tabn. 40). Opmako Tpodmueckuil dakTop He Beeraa
onpeyenaeT pa3BUTHe 3TOH MHUKpoduopsl. McuesHoBenue KUcnoposa B MpH-
OOHHBIX CJIOAX BOJBI BO BpeMs JIETHEH CTaTHAaLMH NMPHUBOIMT K pPE3KOMY
CHIDKEHHUIO KOJIMYeCTBa CanpogUTOB B WIaX NMpodyHOAIBHBIX M ITTyDOKHMX
CyGIIUTOpPATIBHBIX YYacTKOB, HECMOTPA Ha BBICOKOE COHEpXKaHUE JIETKO-
YCBOAEMOIO OPraHMYecKOro BelllecTBa. B ajpupyeMbIX IpyHTax JMTOpailb-
HBIX YYacTKOB B 3TO Bpems a3poGHble GaKTepuH, pacTyluMe Ha BGellKoBbIX
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Tacoaunga 39

O6wee KoMIecTBO OaKTEpHit B rPYHTAX
(Mnpa. knJem?® chipoii npo6br)

' 1984 r. 1985 r.
Tnyon-
YuacTox
H3, M 11310 {10V |22 VII {10IX | 8III |20 V |20 VII

IpodyHnanbHbLH © 20 2.15 1.87 2.65 1.98 | 2.22 {2.08 -
Cy6nuropaJbHEI#R 10 3.06 2.05 2.87 |4.80 |3.72]1.95 -
5 2.24 - 2.65 — 3.12 | - -

JIutopansHeiit, cT.1 1 - 0.42 4.53 1.98 | 0.8010.37 | 2.34
cr. I 1 - 0.37 2.12 5.04 | 19511.05 ~

cr. IV 1 - 0.17 0.95 0.67 — 1022} 1.20

Tabnuua 40

YncneHHOCTH 23poDHbIX canpoHTHLIX GakTepuil B rpyHTaX
(TBIC. KN/eM?)

1984 r. 1985 r.
Tnyou-
YuacTok

Ha,M [ 13111 | 10V | 18 VI |22VII[10IX |81 |20V
IpodyHpanbHbIA 20 850 |[1650 | 1450 200 (1200 980 | 1300

15 350 820 — - - 1640 -
Cy6nuropakHbIi 10 9600 |1400 400 550 (2960 [4200 | 840.

5 6300 — 840 300 - - -
JluropameHblt, cT..1 1 — 15 130 80 90 120 290
cr. 111 1 - 125 270 320 (2340 - 650
cr. IV 1 - 10 45 40 | 35 - 45

cpenax, AOCTUraiT cBoero makcumyma. [locroAHHO HM3KasA YMCIEHHOCTDh
canpodUTOB HabIIOAETCA JIMIIb B ECKAX OTKPBITBIX TUIKEH.

K rnaBHbIM NOTpeGHTENAM CBEXXEr0 OPraHMYECKOro BellecTBa B aHa3Ipob-
HBIX YCJIOBMAX CNeyeT OTHECTH pas3iMyHble BUABI MACIIAHOKHUCIIBIX GaKTepHit
u3 popa Clostridium, cOpaxuBaoUMX UIMPOKHHA CIEKTP YIJIEBOMOB U HEKO-
TOpBIe GENKOBBIE COSOUHEHUA. Y CIIOBUA, HOCTATOYHbIE /1A AKTUBHOM XM3He-
OEATENBHOCT KJIOCTPHAMI, CYLIECTBYIOT HE€ TOJIBKO B! GecKHCIOpOSHOH
3oHe npodyHganu. Yxe B 0.5—1-caHTUMETPOBOM CJIO€ a3pUPYEMBIX OTIIO-
KEHNH, BOTaThIX OPTaHUYECKHMM BEILECTBOM, CBOGOMHBIH KHMCIOPOM, HCYE3aeT
(Topnenko 4 fp., 1977) u ak THBHO GYHKLIMOHUPYIOT aHa3pOGHbIE GaKTePHH.
Boree Toro, Gonsluoe KonuuecTBo baktepui pona Clostridium, HaXogALINXCA
B aKTHBHOM BET€TaTHBHOM COCTOSIHUM, OOHapy>XE€HO B IIOBEPXHOCTHBIX CTIOAX
a3pMpyeMBbIX OTJIONKEHHUHA BOJDKCKUX Bomoxpanuwnuil (J{3r6aw, 1978).

MacnaHokucible OaKTEPUM B 03€pe OTMEYEHBI HA Pa3HOOGPAa3HbIX yuacT-
Kax [OOHHOTO JIOXa, IPUYeM I[JIaBHBIM 3IKONOrMYeckKMM (GaxkTopoM, olpee-
NAOIMM KX pa3BUTHE, OKa3wloch OOIWIME JIETKOYCBOAEMBIX COEIMHEHUH.
HawuGornee MHOTOUHMCIIEHHBIMH U3 GPONMIIBIIMKOB B IPYHTaX GbUIM NpefcTaBH-
teru C. butyricum, KOTOpble YCBaUBaKWT IOJIMcAXapyabl THITA K paxmana. Yuc-
neuHocts C. pasteurianum, cOpa>KMBaIOLIMX TAKHe IIOIBHKHBIE MOHOCAXAaPHABL,
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KaK [JII0KO3a, 3HaYMTENIbHO Huxe (T1abn. 41), Tak Kak GONbILIAA YACTb
ITII0KO3bi, NO-BHOMMOMY, YCIEBaeT MNOTPeOMTIbCA MHUKPOGIOPOH BOJIBI.
B sapocnax norpyxeHHo# pactutensioctd (ct. I), rme pasnararoiuecs
MaKpo(pUTbl MacCCHPOBAHHO IOCTYMAMT HENMOCPEACTBEHHO B TIPYHTHI, KOJIH-
yecTBO 3THX Gaktepuit mocturaer 700 Thic. kn./cm>. Ho u Tam Bce xe nmpepa-
mupytor  C. butyricum. Muxpodiopa, cOpaxuBaiolias NEKTHH, KOTOPBIM
Gorarel MOKPOBHBIE M CKeEIIETHbIE KIIETKH ;PaCTHUTENbHBIX TKaHel, HaubGonee
MHOTOYHMCIIEHHa B Hayaje OCeHH Ha 3apacTalolMX MakpoduTaMu MEJKO-
BoapsaX. IIpM cHoce pacTUTeNbHBIX ‘OCTATKOB B Gonee IIyGOKHE yYacTKH
BOJIOEMa MEKTHHONUTHYECKHE OGakTepmu OOHADYXMHBAOTICA B GOJIBLIOM
KOJIMYECTBE B rpyHTax cyGnutopany. [Ipeacrasurenn C. acetobutylicum, cno-
coOHOro oGHTaTh B yCIIOBHAX PE3IKO MOBLILEHHON KHCIIOTHOCTH, OKa3alIHCh
B IPYHTax 03epa MaJIOYMCIIEHHBIMH.

M3 octanbHpIX rpynn GakTepid, KOTOpbIE YYacTBYWT B KDPYTOBOpOTe
OpPraHHYeCKOIO BELIECTBA M MOTYT OKa3aTh BIIMAHHE Ha 3KOCHCTEMY BOjOe-
Ma, SMU30JHYECKH U3YYaHCh CyJIbdaTBOCCTAHABJIMBAOIIME H METaHOOpa3yo-
ume. KonuuecTBO NepBhIX B JIETHHI TIEPHOJL, He MPEBbIILAN0 5S—8 ThIC. KiI./cM>
CbIpOro Wia npodyHOAIbHOA KOTIOBHHBEI, BTOpas e IPyMIa ropasfao MHOIO-
yucnexHHen H K oceHH pocturaet S0—100 Teic. KJ'I./CMa.

OnHMM U3 BaXKHEHILMX MUKPODOHOIOFMYECKHX INpOLECCOB, NMPOUCXOOA-
IMX B rpyHTax Onaropjapa wWioBoit MHKpodiope, fIBIAETCA HOeCTPyKUHMsA
OpraHMYecKOIO BellecTBa, Ha [JONK KOTOPOH B 0O3epax cpedHeidl MONOCHI
U JecHoit 30HBI eBponeiickoil tepputopun CCCP (I3roban, 1983; 1987)
npuxopurca po 25—40% ot obuiero pacnaga B BOJOeMe OpPraHMYECKHX
coenuHeHMi (YTO OYeHb BaXKHO YYMThIBaTh B 0anaHCOBBIX pacyerax). Ie-
CTPYKIHUA B JOHHBIX OTIOXKEHHAX NMPOTEKAET KaK a3pobOHbIM, TaK U aHa3pob-
HBIM INIyTeM, IpH 3TOM B BOOHYIO TONILY MOCTYNMAal0T aMMOHUH, MeTaH, yrie-
KMCIIOTa, cepoBopopod, M np. I'pyHTsl o3epa HacesleHbl pasHOOGpasHOH
MHKpOGnopoil, U KakUMH NYTAMHM HIOET B HUX paclaj, OpraHuYecKux
COeOMHEHHH, 3aBHCUT OT KOMIUIeKCa OHMOTHYeCKHX U abHoTHyeckux dax-
TOpOB.

Ha npumepe rogosoro uuksia 1984—1985 rr. ycTaHOBNEHO, YTO UHTEH-
CHBHOCTb a3pOGHBIX MPOLECCOB B 03€pe Ha OTHEIBHBIX YYaCTKaxX ¥ B pas3Jiny-
HBle Ce30HbI Kone6nerca ot 25 no 730 mr C/(m? «cyt) . Hanbornee snepruynoit
MMHEPUIH3aLUK MOJBEPTalICA I'DYHTBI CyGIUTOpaIbHONH 30HBI, Ha MOBEPX-
HOCTH KOTOpPBIX BCerja MMEKTICA ONaronpuaTHble YCJIOBUA Ui MHOrO-
YUCIIEHHOH a3pobHOH MHUKpOGUIOphl, B OCODEHHOCTH B IEPHOABI MaCCOBBIX
HNOCTYIUIEHMH CBeXero OpIaHMYeCKOro BeluecTBa. B unax npodyHpanbHoH
30HBL TIPH MOCTOAHHOM OOECIIEYEHHOCTH JIErKOYCBOSAEMBIMH COEIMHEHHAMU
aspoGrble Ipollecchl JIMMHTUPOBaHbl HainMydeM KHciopoga. C HavajloMm
JIETHEH CTarHalMH OeATeNIbHOCTb a3poOHOro 6akTepHObBEHTOCa 3IECh PE3KO
CHID)KAeTCA, a 3aTeM [peKpaluaercs BIUIOTb [0 IepeMEIMBAHMA BOMHOMN
TONKM B oKTAOpe. CxopHasa KapTHHA HAONIOAAeTCA M B IOJISAHbIA MEPHON,
Korfa orMevaeTca meuuuT Kucinopopa (ta6n. 42). JIMTOpanbHbIe YYacTKH
BeCbMa HEO[HOPOJIHbI, U a3p06HasA NECTPYKUHA NIPOTEKaeT B HUX HO-pa3HOMY.
B neckax OTKpbITBHIX Wisked ona He mpesbiuiaer 200 mr C/(m? «cyt) Ges
33METHBIX CE30HHBIX KojeGaHMil, B 3apacTaolIMX YYacTKax OeCTPYKIUA
BBILIE U B JIeTHHi mepnog mocturaer 300—380 r C/(M% «cyT).
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TaGnuua 42

AdpoGnan (Hao ueproll) ¥ anaspoOnan (100 ¥epToii) AeCTOVKIMA
OPraHMYecKOro BewecTsa B rpynrax (Mr C/(m? «cyt))

1984 r. 1985 r.
Jous 8—12 | 13-20 |25-30|1-5 |]20-25| 4—10 |[18-25 |15-25§
v VI Vil IX X m v Vi1
Npogyspamuas, | 245 | 25 | _0 |_0 | 165 | 40 | 255 | 60
20mM 130 200 210 220 | 210 190 160 180
Cy6nuropanstas, 190 145 170 260 | 240 100 210 170
10m 130 115 70 |140 | 210 80 100 100
5w _ 180 730 _ _ 300 _ _
60 540 10
JluropanHas:
er. 1 100 160 370 95 80 80 | 220 375
0 20 205 | 160 60 5 30 370
or. I 230 160 300 90 | 110 60 | 280 190
65 10 650 | 165 | 140 110 275 155
er IV 145 95 170 | 80 | 95 _ 210 145
10 15 60 |120 75 75 40

AHa3po6HBIH pacrnag B IPYHTaxX O3epa PerMCIPUPYETCA MOBCEMECTHO,
H ero KojieGaHusa BeUKH. AKTHBHOCTh aHaIpOOHOH MHKPOQIOpEI B IIepBYI0
ovyepelb 3aBHCHT OT KOJIMYECTBA W COCTaBa OPraHMYecKMX BewiecTB. B pac-
CMAaTpHBacMOM TOJIOBOM IMKJIe aHa3po6HaA OeCTPyKUMA GbUla MHHHUMAllb-
HOH B JIMTOPWIBHBIX IleCKax ocoGeHHO BecHoH. K Kkomiy nera, mo mepe
HAKOIUTEHHWA PACTUTEIIBHOrO [METPUTa B TIpYHTaX 3apacTalllMX y4yacTKOB
MEJIKOBOJIHH, HECMOTPA Ha NIOCTOAHHYH a3pallMie, YUCIIEHHOCTh U aK THBHOCTD
aHa3poOHBIX GaKTepHH pE3KO BO3PacTacT M aHa3poOHaA [AECTPYKUMs Hayu-
HaeT NpeBaIMpPOBaTh B lIpoueccax pacnapa, nocturasa 300—-600 mr C/(m? «cyT).
B unax riny6oxoBOIHON 30HBEI aHa3pO6HbIe MPOLECCHI MPOTEKAKT Ge3 0cobeH-
HBIX MEPEMNANoB, a NMocjie 06pa3oBaHKUA aHA3POOHOrO TMIIOJIMMHHOHA OpraHHU-
YyeckMe BewecrBa NMpodyHOAIM pa3pyLIaoTCA MCKIIUMTEIBHO aHaIpOGHBIM
NyTeM.

CyMmapHasa BeNHuYMHa OECTPYKUMHM claraeTcA M3 OByX ITOTOKOB pac-
nmaga. MakcuManbHbIX 3HAYeHMHA OHAa JIOCTUTaeT JIETOM B OTIOXEHUAX CY6-
JINTOPATIBHON 30HBI Y 33pacTalolMX MeJIKOBOOMH, rie 06a MoToKa IpoTeKanT
OJIMHAKOBO 3HEPrHYHO. JTO IPOMCXOJMT OIaromapa CIOXHOM CTPYKTYpe
6aKTepHOLIEHO32 B YCIOBHAX HENPEPhIBHOTO MOCTYIUIEHUA JIETKOYCBOSAEMbIX
COEMHEHUH: Ha MOBEPXHOCTH WIOB pPa3BHBAETCA MHOTOUMCIIEHHaA a3polHas
MHKpo(dIIopa, aKTHBHO NOITIOLIALIaA PacTBOPEHHEIA KHCIIOpOl, a B Goree
rny6oKux MMKpOCIHOAX (YHKIMOHAPYIOT aHaspoObl. CyMmapHbBI pacmap
nocturaeT B Takux wiax 0.9—1.2 r C/(m? +cyT), YTO COOTBETCTBYET BBICOKO-
3BTpotHEIM BofioeMaM ([3t0GaH, 1983). MuHHMaNbHAaA CyMMapHas 1eCTpPYK-
INA HaOMoaeTcA Ha YYacTKaxX OTKPBITOH JIMTOpaiy, rae 06a MoToxa AecTpyK-
LMK AAYT c1a6o K3-3a GEIHOCTH OPTaHMYECKOTO KOMIUIEKCa IeCKoB (puc. 49).
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Puc. 49. 3apUcMMOCTBL Ce30HHON AWHAMWUKH J[ECTPYKIHNM OpPraHMYEeCKOT'0 BelIECTBA
B IrpyHTax o3epa () OT coflep)aHUs JIETKOYCBOSEMBIX coemMHeHu (2).

O603HaueHUsA Te Ke, 4TO U Ha pHC. 48.

[TpomesxxyTouHOE MONOXKEHHE 3aHMMalT GHOTONBI, Tde B pe3ynbTaTe ClIo-
XMBILIEHCA 3KONOrMyecKoi obcTaHOBKHU NpeobnafawT 160 adpobHble, THGO
aHaspoGHele mpouecchl (Tabn. 42). B uenom pectpykuusa B [OHHBIX OTIIO-
KEHMAX o3epa Orarogaps 3amacy JerKOTHIPONIM3YeMBIX COEIUHEHHH Ipo-
TexaeT HHTEHCHBHO M [daxe B MOMJIeNHBIA MepHopd cocraBisger 200—
300 mr C/(m? +cyT).

OOoMH M3 pe3ynbTaroB 3HEPrUYHOW HECTPYKUMOHHOH [IesTEIbHOCTH
WIOBOH MHMKPOGIOpbl — NOCTOAHHBIA BBIHOC B BOZHYIO TOJIIY GHMOTrEHHBIX
BELICCTB, M B YaCTHOCTH 33074, NNMMHMTHDYIOLIETO B O3€pe pa3sBUTHE (UTO-
MNaHKTOHa, Vcronp3ysa [aHHBIE MO OECTPYKLUMHM OPraHHYECKOro BellecTBa
() n no mokasartemo ero cocraba (orHourernto C/N), MoxHO paccuMTaTh
BBIHOC a30Ta 1o ¢opmyie, B3ATOR U3 paborel M. B. Mapremonon (Map-
TBIHOBa, 1984 ),
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I, mr C/(m? «cyT)
C/N

Cyrtoynas BejlMUMHA TaKOIro BbiHoca B Mione 1984 r. m3 nmpodyHpansHO#
3ombl cocraBwia 20 mr N/m?, cy6nuropanbHoit — 65, 3apacTamowed JHTO-
pambHoit — SO Mr N/m2.

MHorowicrienHas M pasHooGpasHasgs MHMKpoduiopa TIpYHTOB o03epa
B Impoliecce MeTabonMaMa acCUMWIMpPYeT YIJIEKHCIOTY. B oTnoxeHusx
Npoleccsl TEeMHOBOH (MKCcaluMM WOyT ropa3go JHepruyHedl, yeM B BOJE,
HO UHTEHCHMBHOCTb MX Ha pa3HBIX FOpPM3OHTaX HEOOMHAKOBa. Bricokas aKkTHB-
HocTy accummmAnun CO, oTMevaeTcA B MOBEPXHOCTHBIX CJIOAX WIOB, Gora-
THIX OpraHMYecKMMH BewectBamu.! Tak, HanpuMep B CyGNUTOpaNbHON 30He
(1abn. 43), oHa neToM M oceHblo cocTaBifger 1—2 mr C/(n -cyT). B Gonee
ryGoKHX cloAx GakTepHalbHaA (pUKCAUMA YIIIEKUCIOTh CHiDKaercs. Hawu-
Gompllieil BeNWYMHBI 3TOT IMOKAa3aTellb HOCTMraeT B MOMAJIefIHbIA MepHof,
Koraa B wiax NpodyHOaTbHON 30HBI CO3OANTCA OMAarONpHUATHBIE YCIIOBUA
TSI XeMOCHHTEe3NpyLmMX GakTepud. XOTA CJIOH WIOBBIX OTIIOXKEHHH, ITie
IPOUCXOOAT mpolecchl accuMmtauu CO,, HECONOCTaBMM ¢ OTPOMHOM TOIM-
el BOMABI, pe3yNbTHPYIOWIAA BEIUYMHA CHHTE3HPOBAHHOTO GaKTepUAMH
OpraHMYECKOTO BelleCTBAa B pacueTe Ha [ulowans I mM® B WIax COCTaBlseT
20—-160 mr C/cyT (Tabn. 44), 9To 3HaUMTENBHO BhIe, 4eM B Bope (Tabn. 37).

OnHAM M3 KOHEYHBIX NPOINYKTOB aHaIpoOHOro pachaja OpraHHYecKMX
BEIIECTB fIBJIAETCS METaH, MOCTYIUIEHHe KOTOPOro B BOJHYIO TOJILIY OKAa3bl-
BaeT CYILECTBEHHOE BIIMAHUE Ha KHCITOpOAHBIA pexwM BomoemoB (Kyawe-
uoB, 1970). lMpemuecrsennuxy merana (Bogopon, CO,, jA1pHBIE KHCIOTEI)
oOpasyiorcsi B Npoleccax cOpaxiBaHWA YITIEBOJOB, KOTOphle, CyOsA MO
BBICOKOH YHCIIEHHOCTH MACIIAHOKHCIIBIX GaKTepHil, HAXOAALMXCA B aKTHB-
HOM BeEreTaTHBHOM COCTOSIHMM, IIPOTEKalwT B O3epe Ha Oonbuueil yactu
poxHoro noxa. [ToaToMy 6bUIH NMpenNpHUHATHI MONBITKH ONpefeNUTh HHTCH-
CUBHOCTb O6pa30BaHUA B TpPyHTaX MeTaHa IO PasHULE €ro KOHLEHTPaLWH
B WIOBO# GONTYLIKE B Hayale ¥ KOHIE onbiTa.? OpHeHTUPOBOYHBIE JAHHBIE
MOKa3bIBalOT, yT0 MeTaHorened (Mr C/(M? +cyT)) B MOBEPXHOCTHBIX CIIOAX
UNOB NpopyHAATLHON 30HbI HEBEIUK

= N, mr/(m? «cyT).

1984 r.

mai 22.0
WIOHb 24.6
HIOIh 34.0
CeHTAODPD 72.4
OKTAGpPH 187.1
1985 .

MapT 24.4
Mmait 18.0

le/l OaJlaHCOBOM MOOXOAE K H3yUYCHHI0O BOJOC€Ma Ba)XKHO sICHOE Ipen-
CTaBJIEHHE O BO3MOXHBIX ONMOKax B OLEHKE OTHEJIbHBIX 3BEHBEB M rlyreﬁ

! Ananuast pemomenst A. . CapaJioBbIM.
AHanusel BeinonHeHH 3. I lo6pbIHHHLIM.



Taonuua 43

HuTencnBHOCTD TeMHoOBOil accumunsiuun CO,

T'ny6uHa, M -
VuacTok 0-2 l 2-5 ]75—10 Tlo—ls
13-20V184

JlnTopanbHeif, cT. I 1 - — _ _

cr. IV 1 — - - -

3 — — - -

Cy6nuTopansHbIf 5 - - - _
10 0.42 0.13 0.11 0.07

12 - - - _

IpodyHmanbHbIH! 15 - - - _
22 1.12 0.10 0.07 0.07

24 - - — —

Tadnuua 44

CymMMapHO€ KOJIH4eCTBO aCCHMMJIHPOBAHHOM IPYHTAMH YTJIEKHCIOTbI
(mr C/(m? « cyT))

1984 r. 1985 r.
30Ha Tny6una, m
13-20VI | 25-30VIl 20-25 X 4-101I
JIuTopankHas:
cr. I 1 - 83.1 17.8 59.2
cr. IV 1 - 324 45.0 49.6
3 - 132.7 22.7 -
Cy6nuropanmHan 5 - 58.2 28.4 36.6
10 23.3 56.9 9.5 45.8
12 - 25.8 - -
HpodyHpansHas 15 - 34.0 59.5 161.4
22 34.0 45.8 25.7 23.6
24 - 23.6 - -

UX ycTpaHeHus. B pacyeTe cyMMapHO# OeCTPyKLMH OCHOBOM CIIYXHUT KOJIMYe-
CTBO BbIJENIUBLIEHCA BO BpeMs OMBITA YITIEKHUCIIOTHI, OJHAKO YacTh €€ BHOBb
aCCHMMJIMPYETCAA WJIOBOH MMKpodopo#, H HemoyueT 3TOro ¢GakrTa MOXET
TIPHBECTH K 3aHMXXEHHBIM pe3ynbraTaM. BenuyuHa TeMHOBOW acCUMMIIAIMH
CO, B MOBEpXHOCTHOM CJIOE WJIOB I[0Ka3bIBaeT TaKHe MOTepH. BecHoM
H OCEHbIO OHHM HECYIIeCTBEHHbI, a B MOMJIeNHBIN NMepUod mocTurawt 25—60%
(1abim. 45). To e OTHOCHTCA M K METaHOTeHe3y, KOTOpBIi ClleflyeT CUMTaTh
YacThI0 2aHaIPOGHON IECTPYKIIHH.

9Konoruyeckue ycjioBHS U UX UIMEHEHUA B TOJUYHOM LIMKIIE Ha Pa3HBIX
YUYacTKax JioXa 03epa paslIMuHBI, U 3TO OMpeldensaeT 0COGCHHOCTH B C€30HHOM
OMHAMHMKE MHKPOOHONOrMyecKHMx InpoueccoB. BecHoll ¢ nporpeBom u non-
HbIM MepeMelMBAHEM BOJHOH Macchl MHUKpoduIopa INyGOKOBOJHOH YacTH
0o3epa, e 3afachl OpPraHUYECKOro BelUeCTBa elle HOCTATOYHO BEJIHKH,

152



B Pa3HYHBIX CIOAX rpyHTOB (Mr C/(n1.+ cyT))

Cnon, cM
0-2 I 2-5 ] 5—-10 I 10-15 I 15-20 0-—2 l 2-5 0-2
25—-30 VII 84 20-25X 84 4-10111 85
1.04 0.93 0.69 - ~ 0.45 0.21 2.96
0.53 0.21 0.13 0.08 0.10 2.04 0.14 2.48
1.84 0.88 0.46 0.30 0.63 1.00 0.09 -
1.13 0.18 0.24 0.29 0.09 1.27 0.10 1.83
1.68 0.35 0.12 0.08 0.07 0.73 0.07 2.29
0.70 0.16 0.087 0.03 0.03 - - -
1.15 0.22 0.09 0.05 0.05 2.36 041 8.07
0.63 ‘0.19 0.23 0.14 0.18 1.33 0.07 1.18
0.13 0.10 0.10 0.13 0.13 - - -

Taonuua 45

CyMMapHas AeCTPYKIHA OPraHHecKoro pemectsa ()
H BeTHIHHa TeMHOBO# accuvmain CO, (4)
B MOBEPXHOCTHOM C/I0€ TPYHTOB

pi A, % A, A, % A, A, %
Vuacrox Mr C/(M5 scyr) | or g |mr C/(m? ecyr)| ot J |mr C/(M* « cyT) o-;',l;
Hriom» 1984 r. OxTabps 1984 1. MapTt 1985 .

Npodpyunans- 210 3 375 7 230 10
HBIN, 20 M
15m - - — - 250 64
CyGauropans- 240 14 450 3 180 25
Hbllt, 10 M
S5m 1270 2 - - 310 12
JInTopanbHbI# :
er. 1 950 2 250 4 170 35
cr. IV 230 5 140 29 85 59

HayMHaeT aKTHBHO HX pa3pyiliaTs. IIpH 3TOM ,,paboTaT” KaK aHaspobHble,
Tak H a’pobubie GaxTepuH. OKHCIMTENIBHO-BOCCTAHOBHUTEIIbHbIE YCIOBHA
B 3TO BpeMsA HeGIaroNpUATHBI UIA METAHOreHe3a, N OH perMCTpHpyeTCs Ha
MHHMMATIBHOM YpOBHe. B JIHTOpaM 3amacel yCBOSIEMbIX BeLIECTB K BECHE
HCUEpNBIBATCA, H B 3TO BpeMA MHKPOOHOIOrHYeCKHe MPOLECChI TPOTEK AT
amech cia6o. C Hayarom JleTHeH CTarHaUMH COOEp)KaHue DpacTBOPEHHOTO
KHC/Iopoa B KOTIOBMHE pe3KOo INajgaeT M JeCTPYKUHMA OCYLIECTBIIACTCA
B OCHOBHOM 3a CYeT aHa3po0OB, YTO MPMBOMMT K 3HAYUTEIIBHOMY yMEHbIIIE-
HHMI0O CYMMapHOi#l #ecTpyklMH. MeTaHoGpa3yiowme GakTepHH MO-NpexHEMy
MaJIOaKTHBHBY. BO BpeMsA MaikCMMalIbHOTO IPOrpeBa M Pe3KoH CTpaTHdHKa-
MM BOJHOW TOJIM Pe3KO yCHWIMBAWOTCH [AECTPYKUHMOHHBIC MPOLECCHI B JIMTO-
pam, 0coBeHHO Ha yYacTKaX C MOrpYXKeHHOH PaCTHTENbHOCTbIO. ITO MPHBO-
JAMT TaKXe K yBeluyeHMio TemHoBo#i accumunaumuu CO,. K xouumy nera
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Puc. 50. Ce3oHHasd GUHAMKMKa MHKPOOHOIOrHYeCKNX MPOLECCOB B AOHHBIX OTIIOXEHHAX
o3epa.

1 — pecTpyKuMA OpraHMYECKOI'O BellleCTBAa B OTIOXEHMAX NMpodyHoanmu; 2 — To e
B cy6nuropanu; 3 — To e B AMTopany; 4 — MeTaHOTeHe3; 5 — TeMHOBAst ACCUMMNALMSA
) CO, B mpodyHpamm.

OpraHHYecKaa Macca pa3pylIaloIMXca MaKpogHTOB 4epe3 cBAaT 03epa HauM-
HaeT CHOCHTbCA B Gollee IIyGoKHMe YYacTKM, YTO BBI3bIBAET BCHBILKY Ae-
CTPYKUHUOHHBIX MPOLECCOB B TPYHTaX CyOIMTOPATIBHON 30HBI, a TAK)e MOBbBI-
11IeHHY0 aCCHMWIALMIO YTIIEKHCTIOThI. JIKILIB BO BpemsA oceHHeH LUpPKYIIALMY,
Korga B IIPHM/IOHHBIE cJIOM BOABI NOCTYMAaeT KHCIOPOJ, 3 pPacTHTENIbHBINA
ZJeTPUT AOCTHraer NpodyHOanbHON 30HbI, 3/16Ch BHOBb YCIIMBAIOTICA ECTPYK-
LUMOHHbIE Tpolecchl. MeTaHoTeHe3 B 3TOT MEpHO] [JOCTHTaeT MaKCHMyMa
(puc. 50). B nopnenublif nmepmon, HECMOTPA Ha HU3KYI TeMIEpaTypy,
MHMKpOOHONIOrHYecKHe Ipoleccsl B TIIYDOOKOBOOHOM 30He HOYT BechbMa
aKTHBHO, 2 HA HEKOTOPRBIX Y4YacTKax [a)ke HHTeHCHBHee, YeM JIETOM.

IonpoGHble ce3oHHbIe HAGNIONEHNUA Ha Pa3NIMUHBIX YYaCTKax NO3BOJIIIIH
chenaTe pacyeTbl CKOPOCTH MHKPOOGHOIOTHUECKHX MPOLECCOB B WIax Bopoe-
Ma B LEIOM. YcpelHeHHble /laHHbIE NOKas3bIBAWT, yTo B 1984 u 1985 rr.
MaKCHMYM [eCTPYKIHMH TIPHXOOHMTCA Ha JIeTO, TEMHOBOH ACCHMRMJIALMM
CO, — Ha MOOJIeOHbIi MTEPHO, MeTaHOTeHe3a — Ha ocenb (puC. 50; Tabn. 46).
BriaBnieHo, yTo B Ipolieccax pacnajfa BakHasd poJib NPHHAMJICKUT TPYHIAM
JUTOPILHOM 30HBI, Il NepepabaThIBalOICA HE TOJLKO aBTOXTOHHbIE COEOH-
HeHUA, HO H MOCTYMNallue ¢ Bogoc6opHoi mioianu. Oka3anocs, Y10 UIoBbIE
OTJIOEHUA MOCTABIIAIOT 3HAYMTEINIbHYIO JIONI0 a30THCThIX BEILECTB, IoMnajalo-
IMX B BOAHYIO TOJLIY .

Takum obGpasom, H3yyeHHe MHUKPOGIIOphl 03epa MO3BOJIHIO OUEHMTH
MaclITadbl OTAENBHBIX 3BEHbEB TPaHCGHOPMALUHM OPraHMYecKoOro BELUECTBA
KaK B LeJIoM Mo 03epy, TaK M Ha OTAENBHBIX yyacTkax. Pacuersl, caenannbie
33 BereTallMOHHBIA INEPUOI M 33 TOJOBOH LMKJ IOKAa3anH, YTO IPOLECCHI
OEeCTPYKIMHM B BOGHOMN TOJIILE NMPOTEKAT aKTHBHO, COOTBETCTBEHHO NPONYK-
THBHbIM BopoeMaM, 30% cyMmapHOil roioBoil IECTPYKIMH B 03epe NpHUXOo-
OWTCA Ha Jono rpyuToB (Tabi. 47). [Ipu 310M 32 nepHof ¢ Mas no oKTA6pb
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Tabnuua 46

Pe3ynsTarst MHKPOGHONOIHIECKHX MPONECcOB B JOMHBIX OT/IOMEHHAX
B CPeHeM Ha Bce nowe, Mr C/(m? « cyT)

JecTpyKuMsa Opranu- TemMmHoOBan acCMMH- MeTtaHoreHnea B npo-
Mecan 4eCKQro BelecTBa naous CO, dbyHganbHOM 30HE
1984r. | 1985r. 1984 r. 1985 r. 1984 r. 1985 r.
Maprt - 210 - 59 - 24
Mait 310 360 - - 22 18
Hions 220 - 28 - 24 -
Wioym 540 250 54 - 34 -
CeHTAGDB 300 - - — 72 -
Ox1a6pb 370 - 30 - 187 -
Ta6nuuad?
CymmMmapHble pe3yIbTaTel MEHKPOGHONIOTHYECKHX NPOLECCoB
Bereraumonnbrit nepuwon, | TI'omosoit uuxn 1984—
1984 r. (180 cyT) 1985 rr. (365 cyT)
/M2 1/BOmOEM - r/m? T/BOpOEM
HecTpykumus B Boie 210 10710 225 11470
To e B rpyHTax 56 2850 90. 4540
TemnoBan accummsuus CO, 3 150 5 260
B Bofle
To xe B rpyHTax 7 360 12 610
TMpopyxuus 6uomaccel 6akre-| 40 . 2040 54 2750
PHOINAaHKTOHA
BriHoc a3oTa 4 240 7 370

pacnaji OpraHMYeCKUX BeLECTB MPOUCXOOHMT INPEeHMYLIECTBEHHO B BOJE,
a B NOOJIeOHBIA — B JOHHBIX OTIOXeHHAX. [Io OpHEHTHPOBOUHBIM JAHHBIM,
MET2HOTeHe3 B O3epe HEBENMK M COCTaBJIAET 3a rog B Wiax npodyHpaIH
auup 10% ot anazpoGHOR mecTpykuun. CnegoBaTenbHO, BBIHOC yriepona
U3 [OHHBIX OTIOXeHHA mpoucxomur B Bupge CO,, yro oGycmoBIHMBaeT
OTCYTCTBHE B 03epe OOLMPHBIX 3MMHHMX 33aMOPHBIX 30H M CPaBHHMTENbHO
HeGOJbLIY0 MOLIHOCTh aHa3poOHOrO TUIONMMHHOHA JNeToM. Peaynpratom
MHKpOGHONIOTMYECKHX ITPOLIECCOB B TPYHTaX OKAa3bIBAeTCA TaKXKe BBIHOC
M3 HUX COe[MHEHMH a30Ta, mocTuramommi nerom 50—80 mr N/(m? «cyT).
Ipn crpatuduxauud BOXHOH TOJMILM OKHCIIEHHE 3THX COEIMHEHMH crocob-
CTBYeT CO3[aHuI0 AedUIUTa KHCIOPoaa B HHOIMMHHOHE, a HX NOCTYIUICHUE
B 3BGQOTHYI0 30Hy CTHMYJIHMpYeT pa3sBHTHe GUTOIUIaHKTOHa. Mukxpodnopa
o3epa, paspylias B IpoHeccax NECTPYKIMH pa3fIMiHble TPYOHOYCBOSAEMEIE,
a Hopofl TOKCHMYHBIE coemuHeHHsA, 0K00 20 % MCXOOHOro yriepoja MCnob-
3yeT Ha OMOCHMHTE3, YTO 33 TOJOBOM LMKI cocTaBiser 50 ThiC. T ChIpOH
GaxtepnanpHoil 6momaccel. Ilp# 3ToM GAKTEPHOIUIAHKTOH U BaxtepHoGeHTOC
accummiupywt oxono 900 T yrnepoma CO,, T. e. co3pator Gomee 17 Thic. T
6H1OMacchl HOBOTO 1A 3KOCHCTEMBI 03€pa OPraHHueCKoro BeLecTna.
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300IJIAHKTOH

[TepBble pparMeHTapHbIe CBEISHHA O COCTaBE H YUCIIEHHOCTH 300IUIaHK-
TOHA 03€pa U ero NpUTOKOB oTHOCATCA K 20—30-M rogaM Tekyluero cToneTus
(Bopucos, 1924; Jlacrouxun, 1927, 1928; Kopms, 1928; Kacransckasn-
Kapannkuua, 1934). OHM cyLIeCTBEHHO [OTOJIHEHBI B pe3yJbTaTe KOMI-
JIEKCHBIX TMIOpOOHONIOTMYeCKMX HMCCleloBaHMH Bomoema B 70-—80-e rompl,
BbINONMHEeHHbIX FIHCTUTYTOM GHONOrNM BHyTpennux Bog AH CCCP.

B o3epe ormeueHo 132 Buma opraHmM3MOB 300MUlIaHKTOHa. HauGonee
Goraza rpynna Rotatoria. Y3 80 BupOB nocroAHHO BCTpeYaloTCs B INIaHKTOHE
38, cpemM HMX MCTMHHO IENIaTHYECKHMX BHAOB — 24. JT0 IpeACTaBUTENH
cemeiicTB  Synchaetidae, Asplanchniidae, Brachionidae, Filiniidae. Cpemu
Cladocera, HacuuTbiBaloldx 37 BuOoB, nenarudeckux 12 (ceMefictBa
Sididae, Daphniidae, Bosminidae, Cercopagidae, Leptodoridae). U3 Copepoda
BcTpeyeHo 15 BMOOB, 5 U3 KOTOPBIX OGUTAIT B Iesiarvamu. 3To BUAbI POJIOB
Cyclops, Acanthocyclops, Mesocyclops 1 Eudiaptomus.

3a moceHMe rofibl CIMCOK BHOOB IUTAHKTOHHBIX XHBOTHBIX 03epa Io-
nonsuwy 20 BHOOB KOJIOBPAaTOK, CPeAM KOTOPBIX 6 —f-Me30canpo6bl U3 pona
Brachionus, a raxxe 4 Buga pakoo6Gpa3usix (CronGyxoBa, 1983). He yka-
3aHHBIA paHee, HO NpeobJafjalolMié B HacTosAllee BpeMA B O3epe XOJIOHO-
moGuseiii Cyclops kolensis, mo Bce#t BepoaTHocTH, B 20—30-e Tofibl OMUCHI-
Baica kak C. strenuus (Peutos, 1948), a Daphnia galeata, BosMoxHo, pauee
He pasgernsiack ¢ D. longispina. 3To ke MOXHO IIPENIONOXMUTb M JUISA TAKKUX
KonoBparok, kak Keratella hiemalis, koTopas, BepoATHO, yUHTbIBAIIaCh OJTHO-
BpeMeHHO ¢ Mopdonornyecku Omuskol K. quadrata; K. cochlearis macra-
cantha — Bmecre ¢ K. cochlearis; Filinia maior — ¢ F. longiseta; Euchlanis luck-
siana — c E. dilatata.

B rny60xoBofHOM 30He U3 KONOBPaTOK BOMUHUDPYIT Keratella quadrata,
K. hiemalis, K. cochlearis, K. coch. macracantha, Polyarthra dolichoptera,
P. vulgaris, Filinia longiseta, F. maior, Synchaeta oblonga, S. pectinata, Cono-
chiloides natans, Conochilus unicornis, Pompholyx sulcata; u3 pakooGpas-
Hbix — Eudiaptomus graciloides, Cyclops kolensis, Daphnia cucullata, D. crista-
ta, D. longispina, Bosmina coregoni coregoni, Diaphanosoma brachyurum.

B npubpexHo#t, 3apoclueid mMakpodMTaMH 30He O3epa OOMUHHPYIOT
¢durodunsHbie BUAbI KonoBpatok — Cephalodella gracilis, C. ventripes, C. for-
ficula, Colurella colurus, Brachionus quadridentatus u ero ¢opmsl ¥ mp., u3
pakooOpa3neix — Pleuroxus truncatus, Ceriodaphnia reticulata, C. pulchella,
Alonella excisa, A. exigua, Eurycercus lamellatus, Graptoleberis testudinaria,
Sida crystallina, Eucyclops macrurus u np.

Ha wicroit Bosie B nutopanu ¢ raybunamm 1.5-2.0 M mpeoGmapaior
B OCHOBHOM Tenaruyeckue konoBpatku — Keratella quadrata, K. cochlearis,
Polyarthra vulgaris, Filinia longiseta, Conochilus unicornis u paxooGpa3usie —
Eudiaptomus graciloides, Daphnia cucullata, Bosmina coregoni coregoni.
Cnabo 3apociuas JTUTOpap, AOCTYTIHAA BOJIHOBOMY Il€peMelMBaHHI0, 3acele-
Ha KaK Telarn4ecKuMM, TaKk H GUTODWIBHBIMH dopMamMu,

Fopu3oHTaIbHaA CTPYKTypa IUIaHKTOHHOTO CooGILecTBa CBHIETENb-
CTBYET O HEpaBHOMEDHOCTH paclipelielieHHd 300IUIaHKTOHA MO aKBaTOPHH
BOfIOEMA,
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TaGnuua 48
BeprHkanbHoe pacnpeaeneHue 300UTaHKToHa 3uMoii 1984 1.

. T'myGuma cTaHupMH, M
Cnoi, m
22-20 15 10 7 3 1
0—2 4.9 24 8.2 26 13 16
0.17 0.95 0.36 0.93 0.61 0.70
25 12.3 22.9 19 49
X 0.68 1.14 2.22
5-10 15.1 27.2 14.1
R 0.47 0.82
10-12 15.3 21.8
0.4 0.37
13-19 363
0.84
19-22 205
0.96
224 24 13.8 37.5 13 16
CpefHee OjsA TOMLL —_ —_ _— —_— —_— —_—
P UBOmH | 560 |62 | 077 | 157 | D61 | 070

llpumeuanue. Hao yeproi — YUCIEHHOCTD, ThIC. 3K3./M3; nod ueproi — 6uo-
Macca, T/m3.

B 3nMHe-BeceHHMH MEPHOJ, €ro OCHOBY B NOBEPXHOCTHOM CIIo€ 03epa
COCTaBJIAIOT XOJIOHOMIOOUBbIE XOJIOBPATKY M Komenonsr (puc. 51), sumoi —
ouantoMmyc, BecHol — Cyclops kolensis. 3umoit HauGonee 6orarsl MIaHKTO-
HOM YYacTKHM o3epa ¢ rnyGunamu o 7 m (1abn. 48), rme setom pacro-
JlaraeTcsi 3MWIMMHHOH. B KOTIIOBMHE 03epa BLICOKHE UHCIIEHHOCTh H OHO-
Macca HabmrmopawTcsi B NpUAOHHBIX cioax. Ha npubpexubix yuacTkax
¢ r1yOuHamu 1—3 M 300IUIaHKTOHA MEHBLIIE.

C HacTyIUIeHHeM JieTa [IPOMCXOJHT Pa3MHOXEHHE TEIIONOHBLIX GOpM,
BO3pAcTaeT ponb Kiuajgouep (puc. 51) M yBeIHYMBAETCH YHCIIEHHOCTb JIETHHX
Becnonorux (Mesocyclops). B LeHTpasHO#M yacTH 03epa, a TaK)ke Ha CBalle
rny6un o6pasyrTcsi HauGosee IUIOTHBIE CKOIUIEHHA 300MUIaHKTOHa (6Ho-
Macca mo 5 r/mM® u Gonee) (puc. 52). HabmomaeTcA TEHHEHLMA K YBEJH-
YeHHI0 ero GMOMacchl B OBYX BUXPEBBIX 30HaX LMPKYJALMM BOJ B O3epe
U paspexenus mwioTHocTH Mexxay uumu (IlognyGuerid, JIurBuHOB, 1983)
(puc. 52).

B ocenuuit mepmop cOXpaHAETCA COCTaB JIETHETO IUTAHKTOHA, KOTODBIA
C MOHH)XEHHEM TeMMepaTypsl IIONOJHAETCA XOJIOAOTIOGHBBIMH BHIAMH.
Pacnpenesiene 300IUIAHKTOHa B MOBEPXHOCTHOM CJIO€  ONpedensercs
NOTOJHBIMH YCIIOBMAMM, M IPH BETPOBOM IEPEMEIIMBAHMM BOJbI paimax
Koj1eBaHui ero YMCIEHHOCTH MEHbLIE, a pacnpenesieHde Oojlee paBHOMEPHO
(puc. 51). '

3HUMO#i B OTKPBITHIX UEHTPAIBHBIX YaCTAX 03€pa INIAHKTOH COCPETOTOYEH
y OHa, TOe Bblllle TeMIepaTypa BOMbl, JOCTATOYHO KHCIIOPOAa ¥ MHOTO OaKTe-
puit. Mckmrouenue cocrasisior Bupsl poga Keratella m Eudiaptomus graciloi-
des, ckawuBaowmecs B cioe 0—4 m (puc. 53).
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W=3.6 M/C'\
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Puc. 52. CxeMa MHTeTpANLHOM LMPKyTALMK Bop (4, no: [lopay6uslit, JlureuHoB, 1983)
M TOpH3OHTarbHOe paclpefesieHne 300MIaHKToHa (6) B cnoe 0—2 M B jieTHee BpeMi.

I->57/M* 2 —~5;3—~4;4—~3;5—~2r/m.

B nepuop nonHoro nepemMeLMBaHUA M TOMOTepMHM IIpM TeMIlepaType
BOAbl y MoBepxHoCcTH 6.2-9.1 °C, a y gna 5.2—8.7 °C KONOBpaTKH M paKo-
oOpasHble pacnpeleNATCA paBHOMEPHO, TONBKO ykcneHHocTh Cyclops kolen-
sis 1 Eudiaptomus graciloides HeckoJisKO Bo3pacTaer K NMOBEPXHOCTH. B KoH-
lle Mas, KOT[a TeMmepatypa Bofwl NoBeiuaerca no 17.4 °C, xonoBpaTku
U pakoobpasHeie cocpepoTourBaioTca B cnosax 0—8 u 0—10 m. UyBcTBHTEND-
HBIH K craGomy BonHeHuro Conochilus unicornis HMeer HauGOIBLIYIO
YHCIIEHHOCTh B CJIO€, HE 3aTparMBaeMOM BeTpPOBBIM IepeMelBaHUEM
(puc. 53).

Bo Bpems JeTHell CTarHauuH, B cepefiMHE HIOHA, BeCh 300IUIAHKTOH
UMeeT HauGoNplIyI0 IUIOTHOCTP B 3MWINMHHOHE, OCODEHHO B BEpXHEM
4—6-MeTpOBOM cIlO€, K aBrycTy oH cMelaetcs riyoxe (B 10—12-meTpoBeiit
cnoit) (puc. 53), roe B 3TO BpeMsA MHOIO METAaHOKMCIAWIMX GakTepui.

Taxum 06pa3joM, OCHOBHOM KOPMOBOH IUIaHKTOH REpPXHTCA B IMM-
JIMMHHOHE.

Ce30HHAA NHHAMMKA 300IUIAHKTOHA OTIpENeNIASTCA H3IMEHEHUAMM YHCITEH-
HOCTH M DHOMAacCh! ero pyKoBOJALWX BHIOB.

3UMOA CcpefHAA MHOTOJIETHAA YUCIEHHOCTh 300IUIAHKTOHA COCTaBIIAET
27 ThIC. 9K3./M°, a Guomacca — 0.66 I‘/Ma. B nnankToHe B 3TOT Nepuon
ZOMHHHpYIOT XonogonioGuseie xonoBpaTkn Keratella hiemalis, K. cochlearis
macracantha, Conochiloides natans, Filinia maior, Asplanchna priodonta u zip.,
YHCIIEHHOCTh KOTOPBIX KolneGnercsa oT 4.5 mo 16 tbic. 3k3./m® npu 6romacce
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Puc. 53. BepTukambHoe paclpefelieHMe 300MIIaHKTOHA B LEHTPANBHOM YacTH o3epa
B1983r.
a — 29 aupapa; 6 — 4 mapTa; @ — 6 man; 2 — 12 okTaAGpaA; 0 — 29 Man; e — 19 viows;
% — 4 aprycra. I — Asplanchna priodonta; I — Keratella hiemalis; III — Conochiloides
natans; IV — Filinia maior; V' — Daphnia longispina; VI — Bosmina coregoni; VI —
Haymmmy VI — xonenomuts! Cyclops kolensis; IX — C. kolensis; X —Eudiaptomus gra-
ciloides; XI — Keratella quadrata; XI7 — K. cochlearis macracantha; XIII — K. cochlearis;
XIV — Conochilus unicornis; XV — xonemoupurst Cyclopoida; X VI — Daphnia cucullata;
XVII - D. cristata; XVIII — Brachionus angularis + B. calyciflorus; XJX — Mesocyclops
leuckarti; XX — Daphnia galeata; XXI — xonenogursl Calanoida. ¢ — Temnepatypa.
Kocoii wrpuxoexoli BhljlenieHa 30Ha MeTaJINMHHOHA.

0.002—0.02 r/m. M3 paxoo6pa3Hbix (B3pocrble M KOMEenoAuThI) MpeoGnaaaleT
mManToMychl (ThIC. 3K3./M) :

1983 r. 1984 r. 1985 r.
SIHBaph  MapT MapT MapT
Eudiaptomus graciloides 44 53 124 9.0
Cyclops kolensis 1.5 1.0 23 20

11 3axa3s N° 728 161
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Puc. 53 (npodoaxenue).

CpenHaa MHOTOJIETHAA 3UMHAS GUoOMacca AManToMyca cocraBnset 0.6 r/m’
npu Makcumyme 1.55 r/m?, a Cyclops kolensis — 0.06—0.09 r/m°.

U3 2 6nuskux sunos Eudiaptomus gracilis n E. graciloides o3epo nacens-
eT NOCIeTHUI KaK GoJiee yCTONUMBBIA K HU3KHM KOHLEHTPaUUAM KUCIOpOoa
(ManoBuuxas, 1961). 3umoil OHanTOMycC NpencTaBlIeH MOI0BO3IPENbIMH
paukamu (camok 47 %, camuoB 46 %) 1 TONBKO B BHAE UCKIIIOYUEHUS NOMAIa-
I0TCA eIUHUYHbIE HayIUIMyCel U Konenmomutsl (1 %), caMku ¢ AALEaMK U cep-
maropopamu (6 %). Camiupl AepxarcA Gojbllle B MOBEPXHOCTHOM Clioe,
a caMku Oe3 sAHIEBBIX MELUKOB COCPEdOTOYEHBl Yy AHa. SIHleBble MEWIKH
y CaMOK NOSBIIAAIOTCA YXKe Iepeq BCKPhITHEM 03€pa, a B HayaJie Mas HapacTa-
€T MHTEHCHBHOCTb Da3MHOXEHWA M OBICTPO yBenMuMBaeTCA KOJIHYECTBO
HAayMJIMycOB, 3aTeM KOIENOJUTOB, MPeBpalAlIUMXCA BO B3POCIBIX PayKoB,
OaloUMX JIeTHIOI reHepauuio (puc. 54). UNMCIIEHHOCTb B3pOCIBIX PayKoB
MO BCEMY 03epy cOCTaBjfeT 25 Thic. 3k3./M>. B 310 Bpemsa HaGnromaercs
nepBblii nogsem GuomMaceol (pyuc. 55) . YHCIIEHHOCTh KONMENOOUTOB H HAYINIHY -
COB IIPEBOCXOAMT TaKOBYI0 B3pocibix ocobeil. K xoHuy nera mabmropaerca
X BTOpod MakKcHMyM. OCeHHAA NMOMyNALMA COCTOHT M3 B3DOCHbIX PayKoOB,
KOTOpble 3MMYKT B 03epe, COCTaBJIAA 3HAUUTENIBHYI YacTb 3MMHETO
WwiaHKToHa (puc. 54,55).

Yucnennocts Cyclops kolensis 3uMoit B cpegHeM IO 03epy COCTaBIIAET
oxono .2 ThIC. 3K3./M>, MaccoBoe pa3MHOXEHHe HACTyMaeT MocIe BCKPHITHSA
BOJIOEMa, M YK€ B Hauasle Mas YUCIIEHHOCTb €ro B OTAENIbHbIE I‘O)II)I OOCTHUIaeT
B cpemHeM no o3epy 120 Thic. 3x3./mM%, Guomacca — 2.54 r/m® (puc. 55).
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Puc. 53 (npodoaxenue).

HauGonee 6rmarofpuATHbie YCIOBUHA [UIA Pa3sBUTHA pauka — IN1yBOKOBOIHEIE
YYaCTKH 03¢pa ¢ HU3KMMH TeMIiepaTypaMH Bofbl. CpefiHAdA [UIOIOBUTOCTD Ca-
MOK 44 aWua, MakcuMasbpHas 73. Bricokaa WICIIEHHOCTh LIMKJIONA B Mae [0-
BOJIEHO' CKOPO CHIDKAeTCA, M K HIOHIO BCTPEYAIOTCA OHU KONENOOMTHI, 4 JIETOM
PauKH yXOJAT B PHIOHHBIE CIIOH O3€epa.

B sieTHeM nylaHKTOHE JOBOIBHO MHOTro Mesocyclops leuckarti, HO u3-3a
MaJIBIX pa3MepoB pauka ero Guomacca memenuka — 0.4—0.5 r/m® (puc. 55).
YucneHnocTs mMKJIONa GBICTPO HapacTaeT B Mae 3a CYET NEpe3UMOBaBLINX
konenoguroB. IlepBeii nuk Ouomaccel HabNioOaercA B cepeMHE HIOHA.
B urone obunHe UMKIIONUA, CHHXKaeTCA, M BTOPHYHBIA: MoAbeM 6HOMAcChI
HACTYNaeT B cepeliMHe CeHTAOGPA. B oxTabpe 6HoMacca mpakTHYeCKH BiM3ka
K HyTIO.

Ce3oHHas OMHAMHKAZ BETBHCTOYCBIX PaykoB B O3epe XapaKTepH3yercA
panom ocobeHHocrel. Knagonepnl NpUCTYIIAlOT K MacCOBOMY Pa3MHOMEHHIO
yXe ¢ IpOrpeBOM BOAOEMA H COCTABJIAIOT 3HAYUTENbHYI0 OUOMAcCy B JIETHHH
nepuon. Hanbonpume penuumsel ee y Daphnia cucullata orMeyatorea B nione—
aBrycre,y D. cristata — B uronne, y D. longispina — B HroHe—uioNie ¥ B oxTAGpe,
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Puc. 53 (npodoaxcenue).

32 UckiroyeHHeM 1979 r., Korfa YMCIeHHOCTh PayKoB BO BCe MecALB! GbUIa
OOBOJIBHO HU3KOH (pHc. 56). BecHoit konuuectBo Bosmina coregoni coregoni
3aMEeTHO HapacTaeT, ¥ B MIOHe—aBrycTe GHOMacca UX TOCTMraeT MaKCHMyMa.
C noxonoganueMm, B ceHTAGpe—0oKTADpe, GocMMHA [laeT BTOpOi MUK 6HoMac-

K Hoabpro uncnenHocTs payka napaeT. C KOHL@ MIOHA—Havyala HIOJSA
nossnserca netuas Diaphanosoma brachyurum, 6uomacca koropodi Makcu-
MaJibHa B aBrycTe. K ok1a6pro KonnyecTBO e¢ CHU>KAeTCA.

B o3epe BO Bce MecsAlbl II0 YMCIIEHHOCTH NpeoGafalT KOJOBPAaTKH.
Ha oTpenbHbIX CTaHUUAX MX KOJHYECTBO JOCTHUIraeT 2 MIIH. 3K3./M3 (85% ot
oOLIeil UMCIIEHHOCTH 300IUTaHKTOHa) . MakcumyM 3umuero Conochiloides na-
tans HabnmioomaercA B Mapre—Mae, a xonopomiwo6uBsix Keratella hiemalis,
K. cochlearis macracantha, Filinia maior — B Mae—Hayasie HIOHA H BTOPHYHO
B centabpe—oKTAGpe (puc.57).

Yucnennocts konoBpatok Keratella quadrata u K. cochlearis Boapacraer
B Mae, a B HIOHE—aBI'yCTe — [JOCTHIaeT MaKCHMalIbHOH BelMuMubl (puc. 57).
BropuuHoe HapacTaHMe YHCIEHHOCTH Habmiopaerca B ceHTAGpe. THIUYHBIE
netuue Filinia longiseta 1 Pompholyx sulcata umeoT MakcUMyMBbl B HIONE—
aBrycre, Asplanchna priodonta — B uioHe U B aBrycre—ceHTsa6pe. OTaenbHEIE
0co0H KoNoHHanbHOA konoBpatkd Conochilus unicornis BCTpeyarTca yxe
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Puc. 53 (npodonxenue).

B Mae, IepBBIf MaKCHMMyM YHCIEHHOCTH HaGO/IIOfaeTcA B MIOHE, BTOPOH —
B Hwne—aBrycre. BecenHe-nerHue Bumel poja Synchaeta MakcHMMaTbHOM
YHCIIEHHOCTH JOCTHralT B Mae M uiosie—aBrycre (B 1984 r. pons 310# KOIO-
BparkH ObUIa MaJio OLIyTHMa) .

Taxum o6pa3zoM, AJig Ce30HHOM AMHAMUKH YHMCIEHHOCTH M OHOMAacChl
300IIIaHKTOHA O3€pa XapaKTEpHbl BeCEHHE-IeTHUM M JIETHE-OCEHHHH MaKCH-
MyMsbl (puc. 58). Ilo uncneHHoCcTH B 03epe MpeoGlamarT KONOBpaTKU. Possb
BECIIOHOIHX B BoJoeMe GoJiee 3HAUMTENbHA, 4eM BETBUCTOYCHIX (puc. 59).

OcHoBHYI0 OMOMaccy 300IUIaHKTOHAa 00pa3yloT paKooOpasHble-bUILTpa-
topel — Eudiaptomus graciloides, Daphnia cucullata, Bosmina coregoni core-
goni, a Takoke xumHbii payok Cyclops kolensis. Beicokue nmoxasarenu Guomac-
Chl CBHMIETENIBCTBYIOT O 3HAYUTENIBHBIX TpPOQUUECKHX pecypcax o3epa
(1abn. 49). Ocobenno Gonblime BeNUYMHBI GHOMAacChl 300IUIAHKTOHE OTMe-
qarTcA B INyDOKOBOAHOH 30He B JjieTHee Bpemsa. Ha yuactke nuropamu
o3epa, OOCTYIIHOM BETPOBOMY NepeMellMBaHUIO, 300IUIaHKTOH GefHee,
YeMm B rIyGOKOBOMOHBIX 30HaX BomoeMa (Ta6m. 50). HauGonee Gorarta paxo-
o6pasubiMu (10 21 r/mM>) muTOpaTh O3epa B 3aPOCIAX IPEUNXH U KYBIINHKHU
XKeJToH.
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Tabnuua 49

MHorosieTHue cpefHue BeSHTHHbI 06weR GHoMacchr (#a0 weproi, r{m®)

u obuieir wcnennocT (nod ueproii, ThIC. 3K3./M?)
300MUIAHKTOHA Mefaruam o3epa

Mecan 1979 r. 1980 r. 1983 r. 1984 r. 1985 r.
0.31
q _ _ 031 _
HBaphb 15
0.36 0.89 0.75
Mapt 8 24 49
0.48
Arnpes 12
Mait 145 | 090 3.20 250 | 191
243 178 162 117 177
347 3.00 3.66 4.38 3.46
Hions 1478 1197 361 346 724
3.72 3.56 3.66 5.26 3.97
Hron 673 698 164 387 859
3.92 3.86
ABrycT 394 195
2.04 2.12
CeHTa6pb 214
1.64 0.95 1.82 2.17
Orabps 306 196 i T50 706
1.09 - -
Hosabpe <4
CpenHue 3a mali— 2.57 2.10 3.12 349 2.88
HIOTIb, OKTAGPH 675 567 194 250 492
Ta6nuua 50
Buomacca (r/M®) 300MIaHKTOHA Ha TMTOPANBHBIX yuactkax B 1984 r.
CraHuma I'myGuma, m Mecan Cpenuee
v V1 VI | VI IX X
1 1.3 0.53 | 1.23 1.71 10.26 | 0.70 |0.32| 0.96
I 1.0 0.06 [1.61 2.4510.91 1.08 {0.18 1.05
III (oTKpbITOE 1.2 0.49 | 1.52 1.36 {0.54 | 049 |0.16 | 0.81
MeNKOBOAbE)
IIT (3awmieHHOE - -~ 2.32 ]3.06 (065 |0.57 |0.27 1.37
MeNKOBO/Ibe)
v 1.0 0.15 |2.61 1.49 10.72 | 0.71 |0.48 1.03
\' 1.0 0.13 | 2.06 1.63 [0.71 0.32 |040{ 0.87
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Puc. 54. Ce3oHHasA OHMHaMHMKa YUCIIEHHOCTH OTHeNbHbIX cTafui pasputus Eudiaptomus
graciloides.

1 — Haynnuu; 2 — KoONemomuThl; 3 — B3pocible ocobu.

Ha ocHoBaHMH [aHHBIX MO GHOMacce 300IUIaHKTOHA CHellaHa MOMbITKA
OPMEHTHPOBOYHO pPAcCUMTaTh ero npopgykuuio (ta6n. 51). M. B. Usanosa
(1985) Ha o6lMPHOM MaTepHalle NOKa3alla BBICOKYK YCTOWUMBOCTH
[1/B-k03¢pGUIHEHTOB pPa3MUYHBIX TPYNN 300IUIAHKTEPOB HE3aBUCHMO OT
TpO(UUYECKOr0 CTaTyca BOHJOEMOB. JTO ABEHHE, MNO-BUOUMOMY, MOXHO
OOBACHUTE TEM, YTO BHUIDI, Pa3BUBAIOILKECA B Macce, HAXOMIATCA B Ipererniax
CBOEr0 3KOJIOTHYECKOTrO ONTUMYyMa, IZie HMX MpOJYKUMOHHbIEe MOTEHLHH
MpoABNATCA Haubonee nmonuo. Takue pacueTsi, faxe €ClIM OHH MMEIOT olle-
HOUHBIA XapaKTep, MO3BONAKT yCTAHOBHTb PSIl MHTEPECHBIX OCOGEHHOCTeN,
NpUCyUMX IUIAHKTOHHOW YacTM JKOCHCTEMB! oO3epa. BecHoll mpopmykius
MHPHBIX KOPMOBBIX PaKoOGpasHbIX ABHO HE MOKphIBAET MHIIEBBIX NOTpe6-
HOCTeH XHINHBIX 300MnaHkTIepoB. Ecou npuuate, yro K, (xoabduuuent
VICTIONIb30BaHUsA TMHLIM Ha POCT) IS XMILHMKOB paBeH 0.4, TO AJlA ymoBieT-
BOpEHUS UX NUILEBBIX MOTPeGHOCTER B MecAl Heobxoaumo oxono 26 r/m>
CBIPOTO BeEIIECTBA 300MIaHKTOHA IpU YCIOBUM IPHUOIM3UTENBHONR 3KBH-
BAJIEHTHOCTH XHMHYECKOFO COCT2Ba BCEX TIPYMNN 300IUIAHKTOHHBIX Opra-
HM3MoB. Takum 06pasom, pamuoH B 24.5 r/m® (26—1.5 r/m?, pauuon xuuHu-
KOB MMHYC IPOLYKUMS MHKPHOTO 300IUIaHKTOHA) MOdXKeT ObITh oGecnedyeH
TONBKO 33 CYeT MOTpeOIeHMA KOJIOBPAaTOK, INMpPOCTEHIMX M, BO3MOXHO,
yacTMuHO BakTepuil. Buomacca x0NIOBpaTok B 3T0 BpeMs Giaka k 0.25 r/m>.
Uro6el Mx ObUIO [HOCTATOYHO JJIA IMT2HMA XHMIUHBIX 300IUIAHKTEPOB,
cytounstit 11/b-ko3cdduimeHT poTaTopuil Ho/DKeH HpuOMMxaThes K 3.3.
310 HepealbHO BBICOKAs BeNHuMHA. CleqoOBaTelBHO, CYLIECTBEHHYIO POJIb
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Puc. 55. Ce3soHHasa guHamMuxa Guo-
maccel Copepoda.

a — 1983 r; 6 - 1984 r; e -
1985r.1 — Cyclops kolensis; 2 —
Eudiaptomus graciloides; 3 —~ Meso-
cyclops leuckarti.

Taonuuma 51

Mecsan
Paxoo6pa3ubie
I-I 1 A% Vi v VI IX X

Cyclopoida 0.03 0.01 10.2 1.82 0.76 0.49 042 0.45
Diaptomidae 0.67 0.79 1.37 6.06 7.00 6.73 332 247
Daphnia 0.03 0.07 0.10 542 9.21 5.62 0.77 2.07
Bosmina 0.01 0.01 0.09 2.09 2.19 0.70 1.44 140
Diaphanosoma - - - 0.01 0.28 1.73 0.60 0.19
Leptodora — - - 0.01 0.24 0.23 0.05 0.01
Z, XHIUIHBIE 0.03 0.01 10.2 1.83 1.00 0.72 0.46 0.46
%, MHpHble 0.71 0.87 1.56 |13.58 18.68 [14.78 6.13 6.13
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Puc. 56. CeaoHHas nuHamuka 6uomacchl Cladocera.
a—1979r.; 6 -~ 1983 r.; 6 — 1984 . I — Daphnia cucullata; 2 — Bosmina coregoni; 3 —
Daphnia cristata; 4 — Diaphanosoma brachyurum; 5 — Daphpia longispina.
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Puc. 57. Ce3oHHas AMHAMHMKa YHCIIEHHOCTH KOJIOBPaTOK.
1 — Keratella hiemalis; 2 — K. cochlearis macracantha; 3 — Filinja maior; 4 — Conochi-
loides natans; 5 — Asplanchna priodonta; 6 — Conochilus unicornis; 7 — Buabl poga Syn-
chaeta; 8§ — Keratella quadrata; 9 — K. cochlearis; 70 — Filinia longiseta; // — Pompholyx
sulcata.

B IMHUTAaHHK XWUIHUKOB [OJIXKHbBI UIpaTh IlpOCTEﬁLUHC, AdaHHbIE IIO KOTO-
PbIM, K COX4JIEHHIO, OTCYTCIBYIOT. Opnako cxofHas KapTHHa, Xorja
MHUUIEBLIC HOTpCGHOCTK XHUWHUKOB B OTOCNBbHBIE IIEpHOABI IIPEBBILIA-
0T OPOOYKIHWIO MHUDHOIO 300IUIaHKTOHa, M3BE€CTHaA M [JIA [OPYIrHX BO-
HOEMOB.
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1984 e.

Puc. 57 (npodoaxenue).

MakcuMyM NpOOyUMpOBaHMA KOPMOBOTO MHPHOIO 300IUIZHKTOHA
HPUXOTATCA Ha JI€TO, HA IMepHol MAaKCHMILHOIO pa3BUTUA KOPMOBOH
6a3bl. [IpnueM oCHOBY NMpPOAYKIMH COCTaBNAIOT BUAb-bunsrparopsl Daphnia,
Bosmina, Eudiaptomus. Ocensio (ceHTaGpp—OKTAGPD) NPOAYKLHOHHBIE I10-
Ka3aTellH HeCKOJIbKO CHIDKAIOTCH, XOTA M OCTalTCA Ha JIOBOJIBHO BBICOKOM
YPOBHe.

JkocucTeMa o03epa 3a MNOCNEOHME IOJIBEKAa MCIBITHIBAIA THOCTOSHHOE
IBTpOdHUpYIOlLliee BO3JEACTBHE CO CTOPOHBl OKYJIbTYPEHHOTO INaupiadta
u r. IlepecnaBnp-3anecckoro. B o3epe HMOABWINCH M B Hacrosiiee Bpems
AOOCTUTaI0T BBICOKOW YHCIIEHHOCTH KOJIOBPAaTKH, XapaKTepHble [UIA 3BTPO-
HBIX BOOeMOB: f3-Me3ocanpobel — Synchaeta oblonga, S. pectinata, Filinia
maior, F. longiseta, Pompholyx sulcata, Brachionus quadridentatus u paanuu-
ubie ero dopmer (B. diversicornis homoceros), a taxxe (§—a-Me30canpobol:
B. angularis, B. calyciflorus. B Hactosiuee Bpems BO3pOCIH YMCIIEHHOCTSH
u 6uomacca BugoB pona Daphnia (B 3.5—4 pasa no cpasHeHuio ¢ 30-Mu
rogaMm), a Takke oOias YMCIIEHHOCTh 300IUIaHKTOHa (B 2.2—3.6 pasa).

Hupexc canpobGHOCTH MO 300IUTaHKTOHY YMEHBILIAETCA OT BECHBI K JIETY.
BecHoli oH cocraBiser 1.71, netom, Korga UAyT IPOLECChl CAMOOYMLICHUE,
UHAeKC CHIDKaeTca 0o 1.55. O3epo MOXHO OXapaKTepH30BaTh Kak [3-Me30-
Calpo6HbIH BOJIOEM.

[TononHeHde BHOOBOrO COCTaBa 300IUIAHKTOHA 03epa, B TOM UMCIIe
M 3HauUTEeJIbHOE Pa3BUTHE OPaXHOHYCOB, CYlIECTBEHHbIE M3MEHEHUA B COOTHO-
LIeHWH BHJIOB, MOsABIeHUe BUIOB pona Daphnia M yBenuyeHHe KOIMHYECTBEH-
HbIX MOKAa3aTesel MIaHKTOHa naxe 3umMoi (PuBeep, 1986) cBUAETENBLCTBYIOT
06 3BTpO¢HPOBaHUHN BOHOEMA.
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Puc. 58. Ce3oHHasn AuHaMuKa obwmx 4yucieHHocTH (/) n 6momMacchl (2) 300MNIaHKTOHA.
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Puc. 59. Ce30HHas AMHAMKMKA YUCIJIEHHOCTH TPYIN 300IUIAHKTOHA B O3epe.
1 — Copepoda; 2 — Rotatoria; 3 — Cladocera.
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[lafieHne ypoBHsA, OCyllleHHe MeEJIKOBOOMH, obluee 3BTpodHpOBaHUE
BOJI0EMa BbI3bIBAIOT COKPAIEHHE HAryJbHBIX YYaCTKOB MOJIOOMU phi6 B IpH-
6pexpe, a TaKkKe B IITyGOKOBOAHBIX Y4YacTKax, rie OnaronpUATHas [V
Pa3sBMTHA IUIAHKTOHA M MHTaHMA pbI6 30Ha IPOrpeCCHBHO YMEHbBLIAeTCA
BCJIEICTBUE PacIPOCTPaHEHUA 3aMOPHBIX ABJICHUI.

BEHTOC

Hayyenune gonno# dayHbl o3epa Havato B 1920 r. [I. A. JlacTOUKHHBIM
(1927). Cnuckm cayHbl XPPOHOMHUI COCTAaBWIM H3BECTHBIE CIIELUATIMCTDI
B stoit obmactm M. JI. I'panpmneBckas-Ilexcbax c¢ coaBropamyu (1928)
u H. H. Jlunnna (1928). 3tH HCCeNOBaHUA HOCWIM PeKOTHOCLUMPOBOYHBIHA
XapakTep M KacalucCh TONBKO (ayHbl npubpextoi 3oHbl. B manpHediem
Jlacroukun (1930) c ucnonp3oBaHKeM KOJIMYECTBEHHOM METOAMKH MOAPOGHO
omnmMcan ,,acCoLMAlMH >XMBOTHOIO HaceleHuA™ JMTOpanu 03¢pa, a ['pannu-
neBckaa-Jlexcbax (1931) uccmemoBaria HeKOTOpble 0COGEHHOCTH GHOJIOrHM
XHPOHOMHZ,.

[lepBrie GEHTOCHBIE CbEMKM BCero o3epa BhIMONHeHbl B 1929-—-1930 rr.
(Hexc6ax, I'panpunenckan-exc6ax, 1931). B uiome 1929 r. 6putn B3sTHI
npo6bsl Ha 143 cTaHuuAx, B HoAGpe TOro e roga — Ha 33 CTaHUMAX U B Haya-
ae ampens 1930 r. — Ha 36 craHuMAX (3TY CbEMKY aBTOPBI OTHOCAT K 3UM-
Hemy nepuony) . IIpu aTom oTmeuaercs, YTO HCIONB3OBAHHBIA UMH B KauecTBe
opynua cGopa Jerkuii mHovepnaTens IxkMaHa—bepmxa Ha MecyaHbIX TPYHTaxX
paboTan MIoXo, MO3TOMY COOTBETCTBYIOLME NAHHbIE OHM PacCMaTPHBAIOT
KaK KayecTBeHHble. B mocneayrwommii nouru 50-neTHui nepuon, NnoaoOHbIX
paboT He NpOBOOMIIOCH, U TONBKO B OKTAGpe 1978 r. HaMM BBINOJIHEHO Npen-
BapHTelIbHOE oGcleoBaEMe COCTOAHMA GEHTOca I CTATUCTHYECKHM 0GOCHO-
BaHHOrO IUIAHMPOBAHWA HalbHEHIMX HcclenoBaHMi. Bpulo oGHapyxeo,
yTo 1o cpaBHeHMI0 ¢ 1929-—-1930 rr. B 6eHTOCE MPOHM3OLUIM 3HAUMTEIIBHEIE
n3menenna (baxadoB, 1980). Hauuble ¢ 27 cTaHUMil TO3BOMKWIA PacCUHTATS,
YTO [UIA TOJIyUeHUA CpeOHUX 3HAYeHUH GHoMacchl GEeHTOCa ¢ TOYHOCTBIO
He meHee 20% Heo6xogumo 3a 1 pa3 coGpaTe Ha o3epe npumepHo 50 mpo6.

B 1979 r. GbuiM BBUIONHEHBI TpPH GEHTOCHBIE CBEMKH — B Ma¢, HI0E
n okrabpe. IIpoGbl orbupanu Ha 50 craHuMax, Ha riayGHHax 00 2 M,
HCIIOTIB3YA MOIM(UUMPOBAaHHBIA TpyOuaTbii MHEBMAaTHYECKHUH OHOYEpHATelb
®. JI. Mopayxaii-BontoBckoro (1958) ¢ miomwanpio 3axsata 50 cm?, xoTO-
pbiM Gpanu no 2 npoObl Ha cTaHUMM U oBpabareiBanu ux coBMmectHo. Ha
riyGuHax cBeiute 2 M npumenanu quovepnarens JJAK-250 (bakanos, 19796),
Ha CTaHUMM Gpanu no ogHoH mpo6e. M3-3a oTCYTCIBMA [OCTaTOYHO TOYHOM
KapThl TPYHTOB pa3MelleHHe CeTKH CTaHuui no BopoeMy (puc. 60) mpous-
BOAWIM MO MPHUHLUUIY HEOrpaHMYeHHOro ciyyadHoro otbopa (bBakaHos,
1979a) , KOTOPbIH NO3BOJIAET MOJIYYNTH HECMELIEHHYI0 OLEHKY CpPefHUX NOKa-
3aTesnei.

Ilna pellleHMa HEKOTOPBIX BONPOCOB HEOOXOOMMO 3HATh XapaKTep
CTaTUCTHYECKOro pacnpepenenusa GeHToca. ['McTorpaMmel MIOTHOCTH paclipe-
nenenns 6uomaccel GeHToca no mpo6am (puc. 61) CBUOETENLCTBYKT O ero
pe3koit acumMeTpuuHOCTH. [TpoBepka 1Mo KpuTepuio x> MOKa3ana, 4To BECHOM
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HECKOJIBKMX  pellaroumx (aKTopos,
U TPYHTOB.

Bcro myowane o3epa o ypoBHI0 OOWINA GEHTOCA MOXHO pa3feIMTb Ha
[Be pe3Ko pa3nuyamimecs yactu. I'myGuHHas 30Ha ¢ m306ar 12—13 M B 10K-
HOIi YaCTH O3epa M ¢ M300aT 17—18 M B ceBepHOH XapaKTepH3yeTcs KpaiHe
HU3KMMH CpeJHHMH BeNHYMHaMH Guomacchl 3006eHTOCa: BecHoi 1.5 r/M?,
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Puc. 60. Pasmemenue cranuuit u pac-
npefeneHue 6uoMaccsl 6eHToca (r/m?)
.neTom 1979 r.

M OCCHBI0 IMMMPHYECKOE pacipe-
nenenve GEHTQCA COOTBETCTBYET
OTpHUUATENBHOMY GMHOMMAJILHO-
My (OBP) Ha ypoBHe 3HaumMo-
ctn a = 0.05, 1eToM e nosiBnA-
eTcA GMMOOAJIBHOCTh, OGBACHAE-
Mafg T€M, YTO Ha 5 CTaHUMAX,
PACHONIOXKEHHbIX B IOXHOW M 3a-
HMagHOH YacTAX JIMTOpAlH, ONHUIO-
XeThl [1al0T BBICOKYIo OHOMaccy,
cepie 50 r/mM2. CooTBercTBHE
OBP rosoput, Bo-nepBbiX, O TOM,
yTo OeHTOCc pa3melnaercs arpe-
TMPOBaHHO, BO-BTOPBIX, O TOM,
YTO ero OGWIMe 3aBUCHT OT

d [OAHHOM (CJlIyvae oOT I‘J'IYGHH

3

1.2 3 4 § 6

Puc. 61. [InotHocTs pacnpenene-
HusA 6nomaccel 6eHtocas 19791

a — BeCHa; 6 — NeTo; 8 — OCeHBb.
1 — aMIIMpUYecKHe JaHHbIe; 2 —
TeopeTHYeCKOe paclpefieNieHue.
Ilo ocu opOunar — KONMYeCTBO
npo6, NpuHAAJIekKAIIMX HAHHO-
MY KIJIacCy; no ocu abcyucce —
KJ1accel 6MoMacChl.



Ta6nuua 52

KonuvecTBenHble Nokxasarenu GeHTOCA HAryJIbHOHK 30Hb1

Ce3on XHMpOHOMM/IbI Omroxersl O6unpnit GeHroc
+318 - +685 +793
2123 3294 5468
Becna. i _ -—se7 6%
+1.7 +29 +3.3
11.7 15 13.8 _24 26.0 29
+928 +412 +1102
4783 _117 3010 ~1363 7813 — 965
Jleto +13 +27 +3.1
6.1 ~11 14.1 23 20.3 —27
+ 2567 + 807 + 2567
9686 —2029 5851 ~710 16559 —2222
Ocets 2.6 +2.7 +5.0
i + 2. . .
16.5 23 17.3 23 39.0 —44
+1271 +635 y + 1487
5531 ~1028 4052 _547 9947 1293
Cpennes TR s 38
+ 1. . .
114 1.6 15.1 —23 284 _33

llpumewaHnmne. 3geck u B Tabn. 53: HaO ueprold — YUCIICHHOCTHL U €€ CTAHIApT-
Has oLumbxa, 2K3./M?; nod ueproii — 6MoMacca U ee CTaHAAPTHaA oumbKa, I/M2.

netrom 0.8, ocensio 1.7 r/M*>. Ha MHOTHX CTaHUMAX 3TOil 30HBI NOHHBIE
XKHMBOTHbIE OTCYTCTBYWT. XHpOHOMHIBI, fawowue 3mech 54 % 6Guomaccel,
npeacTaBieHbl MCKITIOYUTensHOo MHuMHKaMu Chironomus f. 1. plumosus (L.),
panee xe 3gech gomuHupoBan Ch. f. 1. bathophilus Kieff. OcransHyio Guomac-
CY AT OJIMrOXeThl, MOJUIICKOB He 0OHapyxeHo. CraGoe pasBuTHe GeHToca
B 3TOH 30He OO0BACHAETCA HeGIAaroNpMATHBIM KHCIOPOOHBIM pPEXUMOM,
rfie eToM HaGJIIoaTCA KOHUEHTpauuy cepoBogopoaa u Meranda (®emoposba,
1967; IoGpviunH, 1983). I'pyHT 3TOH 30HBI [pEeICTaBlIeH YEPHBIM WIOM,
npHyeM 3a nocientne 50 JIeT 3Ta 30HA 3HAYMTENIPHO PacLLMpHIIACh, PaHee OHa
HauMHaTach ¢ Tyounbl 18—19 M (Hexcbax, I'panmuesckan-Hdexcbax, 1931).

OcTalbHYI0 YacTb 03epa, BKIIIOYAIOLIY10 JIMTOpaib, CyOnuropans U BepX-
HIOK Tpo¢dyHIATIb, MOXKHO pPacCMaTpUBaTh KAaK HATYJIbHYH IS pbiG-GeHTO-
¢aros 30Hy co cpefHell GMOMAccoll KOpMOBOTO GeHToca He Hike 20 r/m?,
OCeHbIo OHa HocTHraer 39 r/m? (tabn. 52).

Mockonsky pacnpegenenue Genroca coorBercTByer OBP, 10 cranpapr-
Haa oumbKa CpegHMX [OKasaTellell paccuuTaHa MO MeTody OJUIMOTTa
(Elliott, 1977).

Ilo xapakTepy GeHTOCa 3Ty 30HY MOXHO pa3felMTh Ha [BE IOJ3CHBI:
¢ my6ounamu 0—2 M u 2—16 M. B mepBo# NMOA30HE TPyHTBI IeCUaHble, HA
KOTOPBIX BO BCE CE30HBI rogja HauGonpllylo GHOMaccy HAlT OJIMIOXETbI,
riaBHbIM 06pasoM Isochaetides newaensis (Mich.), xuporomuper mo Guomacce
cocraensawoT 19—22 %. O6was 6uomacca GeHToca BecHoi — 32.2 r/mM? etom —
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Ta6nuua 53

Konuyecrpennbie noxasarenu 6enroca olepa

Ce3oH XupoHoMMIbI Onuroxernl QO6Gugpmi 6eHTOC
+493 + 711 +1219

e 1581 ~ oo 2511 " o, 4131 o
8.9 +3.8 104 +3.9 19.6 +7.4

: -2.7 28 T -54

+1393 +651 +2136

. 3456 995 2236 oo, 5710 " Yscq

eTo —_— _— _—
+1.8 +4.1 +6.3

45 " 102 148 ",

+2260 +993 + 3364

o 7001 " 108 4494~ 3 12232 "0
ceHb g 43 Y. 2ge *93
B ) =28 =70

+ 15185 + 785 +2240

4013 ~ o0 3080 oo 7358 " 101

Cpentice g 133 g *39 1o T
' -24 =28 T -5.6

31.7, ocenpto — pocturaer 53 r/M>. B yBenHueHMH oceHHell GHOMACCHI

Gosnbillyto ponb Hrpaer ¢uTodwibHaa QayHa, MoMajawmas Ha TPYHT MOCIe
oTMHpaHua MaxkpoduToB. Buomacca nuaBoK gocTHraer 5.5 r/mM?, KOPMOBEIX
MOJUTIOCKOB — 4.2, IMYMHOK HAaCEKOMBIX (HCKIIIOYas XMPOHOMMA) — 3.4 rfm?,
Ot 32 pgo 91% Guomacchl XMPOHOMMI NMPUXONUTCA Ha JONI0 BHIOB PO
Stictochironomus, 6orato npencrabrieHsl TaK)ke BUAB! pofoB Tanytarsus, Cla-
dotanytarsus, Glyptotendipes, Endochironomus. Cpenusas 3a BereTauMOHHbIH
ce3on Guomacca 6entoca pasua 39.0 r/m?. Hecmotps Ha To uto 78.4 % GMO-
Macchl XMPOHOMHZ, ¥ 65.6 % GHoMacchl OJIMTOXeT HAXO/AUTCA B FPYHTE Ha IIIy-
oune 0—5 cm (Bakanom, 1983), HOCTyNMHOCTS KOPMOBBIX OpPraHM3MOB
s poi0 HeBeNMKa. YCTaHOBJIEHO, YTO OoOuTalle B 3TOH MOO30HE HJIOTBA
M TrycTepa IpaKTHuyecKHM He noTpebnsior onuroxer (Kusuniko, IlonoBkosa,
1983).

Bo BTopoH mop3oHe xapakrep 6eHToca HMuHOH. Ilo GHomacce BecHo#
U OCeHBI0 NMpeoGIaNanT XUpoHOMUIb! (64—65 %), UL BO Bpems JIETHErO
BbUTETa MX JOJIA CHMxAaeTca 0o 45 %. Obmasa 6uomacca GeHTOCa COCTaBIIAET
BecHoit 22.6 r/M%, netom — 13.9, ocennto — 30.1 r/mM2, a B cpeiHeM 3a Bere-
TalMOHHBIA ce30H 22.2 r/m?. CpeoM XMPOHOMHI IOMHMHHMpYIOT BMABI poAa
Chironomus, parowpe 84—95 % nx 6nomacchl, cpeny onuroxer — Isochaetides
newaensis.

HecmoTpdA Ha To 4TO IEHTPAIBHY0 YaCTb 03€pa 3aHMMaeT GHOTOI YepHOTO
Wia co c1abblM pa3BHTHeM OeHTOCa, cpelHHe IO 03epy MOKa3aTedH OOWIuA
GeHTOCa BO BCE CE30HBI rOfa OCTAITCA BhICOKMMHU (Tabn. 53). Kopmosoii
GeHTOC INpeAcTaBlleH NPaKTHYeCKH ABYMA TIpyMilaMH OpraHM3MOB — XHpPO-
HomuamMid M oiymroxeramu. IlepBbie pmawr BecHoW 45.2%, nerom — 30,
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oceHblo 42.4% Buomacchl BeHToca, BTOphie — 52.8, 69.0 u 44.3 % cooTBeT-
cTBeHHO. KomMyecTBO KOPMOBBIX MOJUIIOCKOB HE3HaYHTEIIBHO, B OCHOB-
HoM 370 Euglesa henslowana (Schepp.) u Valvata piscinalis (Miill). T'amma-
pHObl M BOAAHOH OCIMK BCTPEYAOTCA B OTKPBITOM YacTHM BOJOEMa €M-
HHYHO.

BupoBo#t cocraB OpraHM3MoB II03BOJIAET OXAPaKTEpPH30BaTh GEHTOC
KaK BecbMa LIEHHBIH B KOPDMOBOM OTHOLIEHHMHU /1A puIb-6GeHTodaros. Cpenu
XHPOHOMM/, — U3ITIO6IIeHHBIN 00beKT MuTaHud newa, Chironomus f. 1. plumo-
sus, parowmi 60—72% 6uomaccel. Beicokas BenMuMHa cpenHed 3a CE30H
O6uoMaccel KOpMOBOro OeHTOCa IO3BOJIAET OTHECTH 3TOT BOHOEM K Ka-
TErOpHM ,,BECbMAa BBICOKOKOPMHBIX’, mo knaccudukamun [ocHUOPX
(Iupraiixko u np., 1968). Buomacca GeHTOca B HEM 3HAaYUTENBHO BbI-
we, 4yeM cpemuas 6uomacca (8.9 r/m?) mIA O3ep 30HBI CMELIAHHBIX
necoB (KuraeB, 1984). Xora GHoMacca XHPOHOMHE, JIETOM BCIENCT-
BHE BbUIETAa CHIXKAeTCA INPMMEpPHO B 2 pa3a, Bce Je OHAa OCTaercs
AOCTaTOYHO BBICOKOM, a OMOMacca OJIMroXeT HO Ce30HAM MEHAeTCH
cnago.

IlpoBecTn peranpHOE CpaBHEHHE HAUIMX HAHHBIX C BEJIMUMHAMM, IOJY-
YeHHBIMH BO Bpems OeHTOCHbIX cbeMok 1929—1930 rr., He npencrasnsercs
BO3MOXHBIM. MOXHO CpaBHMTb JaHHBIE JIMILb MO COBMNAJAIIHMM Ha MECTHO-
CTH CTaHUHMAM, OTHOCALIMMCH K HaryibHoOM 3oHe. O6inasa 6uomacca GeHToca
[IPaKTHYECKH He M3MEHHIIach, HO COOTHOLUEHHE OCHOBHBIX I'PYIII OPraHH3MOB
(B NpOLEHTAX) CTAJIO JAPYTHM:

Jleto OceHb
1929r. 1979r. 1929r. 1979r.
XupoHOMHUORBI 70.0 22.7 76.3 50.7

OnuroxeTs! 20.9 75.9 21.1 46.9
Momnnmocku 8.4 0.3 2.4 0
Ipouue 0.7 1.1 0.2 24

Iona XUpoHOMH[ ymnajia jieroM B 3 pasa, oceHblo — B 1.5 pa’a, cooTBer-
CTBEHHO BO3pOCHA AOJIA ONMIOXET. 3HAYUTENIBHO CHU3MIICA MPOLEHT MOJIITIOC-
koB. Takoe M3MeHeHHe coofluecTBa GeHTOCa XapaKTEpPHO [JIA aHTPONOTEH-
HOM CyKllecCuM, HaOnwpamwieica B 3BTpodupyoUMXcas Boaoemax. XoTs
uupet  oOmed OHoMaccel BGEHTOCA MPAaKTHYECKHM HE W3MEHHIUCh, HO
9T0 OOBACHAETCA HEJOOLEHKON 6eHToca JIMTOpPAIbHOW 30HBI B pe3yllb-
Td4ré MCIOJIB30BAHHA paHee AHOYepIaTesied, MUIOXO paboTarwlMX Ha IUIOT-
HhIX TpyHTax. Moxaio momarars, uyro cpenHAs Oumomacca Gedroca 50 net
u=ajaq ObUIa 3HAYMTENIBHO BBILE, yeM ceityac. Kpome Toro, ecnm pans-
ile B 30HE YepHBIX WIOB OGuoMacca GeHToca JIeTOM paBHsnach 8.1 r/m2,

T0 B HacTosmee Bpema — 0.8 r/m?. ClefoBaTenbHO, 3HAYMTENIbHASA
yacTh IUIOLIagM O3epa InepecTajia ObITh MECTOM HaryJa pbi6-GeHTO-
¢daros.

CwibHble M3MeHeHus npomn3ouuin B GeHroce p. TpyGex. Ecinu panbile
ee ¢dayna Obuia Gegua, a OuomMacca Genroca coctaBasuia 0.2-3.2 r/m?
(Hexcbax, TpanpwieBckas-JlexcGax, 1931), TO BcleAcTBHE 3aWICHHA
¥ 3apacTaHusA JIOXa cpedHAA Guomacca GeHToca oceHbio 1978 r. Ha yyacTke

12 3akaa N° 728 177



Taonnua 54

MakpoarpernpoBaHHOCTb GeHToca

L] * o
Ceaon OpraHuaMbl Cr, Se X ¢ X/X Kp Sy
Xoponownner | 2241042 | 20 | 149 | 73 | 085 | 00s
2.11 j0.32 110 710 6.4 0.81 0.06
omrorem: | 242 (098 | 36 | 437 | 120 | 093 | 004
Becha 3.15 |1 0.76 151 | 1593 10.6 0.92 0.04
— 274 {061 | 31| 35 | 103 079 | 006
2.99 | 0.69 57 655 11.5 0.83 0.05
2.38 (0.43 62 465 7.4 0.90 0.04
O6uudt Genroc | 5767 1035 | 34 | Tozs | 30.2 | 0.54 | 0.07
xponoms | 231|088 | 47 | 40 | 114 | 052 | 004
2.53 [ 0.49 51 429 8.4 0.84 0.05
A 311 (075 | 35 | 378 | 10.7 | 0.94 | 0.03
Tleto 2.85 [ 0.63 108 | 1079 10.0 0.85 0.05
—_— 376 |11 | 3.8 | s45 | 145 | 088 | 00s
4.24 {1.34 26 423 16.2 0.90 0.04
O61uuit 6enroc 2281039 | 75 | 525 10 1085 1005
2.28 (0.39 147 | 1154 7.9 0.78 0.06
Xuponowzr | 551|286 | 862090 | 243 | 096 | 0.03
2.18 |0.35 141 974 6.9 .81 0.06
OmuroxeTsl 220 |0.36 | IL | 480 £7 1090 1004
2.44 10.45 158 | 1229 7.8 0.85 0.05
OceHn
— 276 [0.61 | 44 | _49 | 111 |080 | 006
3.33 10.85 78 | 1005 12.9 0.85 0.05
O Germoc | 402 1125 | 181 2624 | 145 | 0.95 | 0.03
2.00 |0.28 317 | 1999 6.3 0.76 0.06

ITpumevanue C; — napexc Jlnodna, SC — ero CTaHAapTHas OLIMOKa, X -
MNOTHOCTL OpraHM3MoB Ha ¢oHe, X — To xe, B arperaumsax, K, — nnpgexc Pomanos-
ckoro-Cmyposa, Sy — ero cranjiaptHas ownbka. Had uepToii — XapaKTepUCTHKH HHC-
JIeHHOCTH, nood veproii — GMomacchl.

o1 Tpouuxoro Mocra o ycThs pexku paBHsamach 40.0 r/m? npuuem 53.2%
ee 1aBIH OJIMTOXEThI-TYy CUHLPIEI. ’

1A npaBWIBHOrO CYXOeHMA 00 YCIOBHAX NMTAaHUA A pbIG MOMHMO
61oMaccbl KOPMOBBIX OPTaHM3IMOB HEOOXOJMMO 3HATh CTENeHb UX arperw-
POBaHHOCTH, KOTOpas, KaK U3BECTHO, CYILUECTBEHHO BJINAET Ha BO3MOXKHOCTH
noTpedieHua kopma pelbamu: yem Gojee arperMpoBaHbl OPraHU3MbI, TEM
Bpllle obecnevueHHOCTs pbIO muiedl. M3yueHa arperupoBaHHOCTh Ha Tpex
YPOBHSIX: MAaKpoarperMpoBaHHOCTb, Me30arperMpoBaHHOCTd M MMKpoarpe-
rMpoBaHHOCTb. [lepBasg XapakTepu3yeT HEOJHOPOOHOCTh paclpenelIeHus
OpraHu3MOB [0 aKBaTOPHH BcCero o3epa. I ee KOJHMYECTBEHHOW OLIEHKH
npumenensl MHaexc JDmoipa (Lloyd, 1967), omnuchiBawmui arperupo-
B4HHOCTb OJHHUM YMCIIOM, M MeTomuka PomaHoBckoro—Cmyposa (1975),
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Puc. 62. CpapHeHHe arperHpoBaHHOCTH 6eHTOCa TpeX BOOEMOB.

a — arperMpOBaHHOCTBh YMCJIEHHOCTH; & — To e 6uomaccel. I — Pribumckoe Bomoxpa-

uumame; If — Ye6okcapckoe Bopoxpauumume, I — o3. Ilnemeeso. | — xupoHoMunbl;

2 — onuroxerbl; 3 — oGuwmit GeHTOC. BepTukaabHAA AUHUA — DOBEPUTENILHBIA MHTEp-
Ban npu a = 0.05. I1o ocu opounar — UHOEKC arpeTMPOBaHHOCTY.

o1 depeHUMPOBAHHO OINKCHIBAIOILAA Pa3Hble acClEKThl arperMpoBaHHOCTH
(ra6n. 54). CpaBHeHMe HH[EKCOB arperHpOBaHHOCTH MOXHO IPOBOIMTH
no xpurepuio CtbromeHta. Ilockonsky MakpoarperupoBaHHOCTh B IepBYI0
oyepenp ONpefenAeTcA KpyNHOMAclITabHOM cTpyKTYpo# GMOTONOB, KOTOpast
B TE€YEHME IOJa MEHAETCA MaJIo, TO M arperipoBaHHOCTb OEHTOCa IO Ce30HaM
oyt He MeHsaeTcA. Tombko mHAexc K,, MOKa3pIBarOMMi JOMK MIOMATH
BO/IOEMa, HE 3aHATYI0 arperalMAaMH, MO3BOJIAET COENATh BbIBOJ, YTO BECHOH
buomacca obwero GeHTOca CKOHLEHTPMpPOBaHa Ha 46% ero IUIOUAMM,
4 JIETOM M OCeHbI0 — Ha 22—24 %.

IiA cpaBHEHMA arpermpoBAaHHOCTH GeHToca o3epa ¢ GeHTocOM PrIGHH-
ckoro U YeGokcapckoro BOAOXpPaHUIMIL HCMNOJIb30BaH HHGOPMAMOHHBIH
uugexc arperupoBanHoctd, Ay (bakawos, Cwmeranun, 1981) (puc. 62).
llo xputepuro CThIOl€HTa YCTaHOBJIEHO, YTO arper¥pOBaHHOCTb YHCIIEHHOCTH
XHpOHOMH o3epa goctoBepHo (mpu a = 0.05) Huxe, uem B PriGHHCKOM
BOJOXpaHWIIHILE. ATperMpoBaHHOCTb BHOMAcChl XMPOHOMMI M obutero OeH-
Toca 03epa JOCTOBEPHO HIKE, YeM TaKoBasg OOOMX CpaBHHMBaeMBIX BOJO-
XPaHWIMLL, a arperupoBaHHOCTh GMOMACChl ONIMIOXET JOCTOBEPHO HE Pa3iiu-
“ieTcs, T. €., ¢ TOYKH 3PEHMA GHOIIOTMM OJIMTOXET, reTepOreHHOCTh GHO-
TOIIMUECKON CTPYKTYpbl BceX Tpex BOJOEMOB IIPUMEPHO OJMHAKOBa,
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Puc. 63. Kone6anus Y4ucIeHHOCTH OPTAHU3MOB B JIMTOPAJIH.

2 — obumi GeHToCc; 6 — XUPOHOMMIBI; 8 — OJIMI'OXETHI; @ — MoJUllocKU. [To ocu
OpOUHAT — YUCNIEHHOCTh, 5K3./ipoby; no ocu abeyucc — Homepa npob.

JIMYMHKH )K€ XMPOHOMH] NpeABABIANT K BHOTOMy Golee kecTkue Tpedo-
BaHMA, YEM OJIMTOXEThI.

Me3soarperupoBaHHOCTh OeHTOCA, XapaKTepH3ylollasd ero paclpepene-
HHMe B MpefeNiax OTHOCHUTEIIBHO OJHOPOJHLIX GHOTOMNOB, MOAPOOHO XapaKTe-
pusoBanach Hamu panee (Baxanos, 1983). 3aduxcHpoBaHO ee ce3oHHOE
HU3MEHEHHe: JIETOM OHa BBIllle, YeM BECHOM U OCEHBIO, YTO [I0 HEKOTOPOH
CTelleHW KOMIIEHCHPYET CHIDKkeHMe OMomaccel DeHToca B 3TO Bpems ropa.

Uayuenne ocobGeHHOCcTe MUKpopacllpefeliecHUA OeHToca B JIMTOPAIH
o3epa Ha rayboune 0.5 M IpU OOHOPOOHOM MecuaHOM IpyHTe Oe3 Makpo-
GUTOB ¢ KHCNONB30BaHHEM TPYOYaTOro IUTAaHrOBOIO SHOYEPIATENsa C KBajpaT-
HbIM CeYeHHeM iomambio 50 cM® MoKas3ajo, YTo CpemHAA GMOMacca ero
paBHsulach 25.1 r/M%, B TOM uHMcIie xuponomug — 20.1, onuroxer — 4.0,
KOPMOBBIX MoJlTiockoB 0.5 r/m?.
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Haxe Ha TaKOM CpaBHUTEJIBHO TOMOTEHHOM OMOTONE paclpepeneHue
OpraHu3MoB GeHToca BecbMa HeonHopomHo (puc. 63). HamBonee xapaxrep-
HOW YepTOH M3MEHEHMA YHMCIICHHOCTH M GHOMAacChl OPraHW3MOB BJIOJIb HEKO-
TOPOTO HaNpaBjIeHHA 10 GHOTONy ABIIAETCHA HAJTMYMe HEperyJAPHBIX KOJe-
6aHMi, MO3TOMY TAKOE¢ HM3MEHEHHE IUIOTHOCTH MOJHO pacCMaTpHBaTh Kak
CTOXaCTHYECKMUH Npolecc U NPUMEHATh K HEMYy CNEKTPAIbHO-KOPpPEeIALMOH-
Heii anamu3 (BakaxoB, Cmeranud, 1982). C noMouso 310r0 Merona GbUTH
YCTAaHOBJNIEHBI pa3Mephbl arperauMii OCHOBHBIX rpynn Oentoca. Haubonee
CITOXHOM OKasanach MPOCTPAHCTBEHHAA CTPYKTYpa OJIMTOXET M MOJUIICKOB,
KOTOpble OOpPa3zoBLIBAIM ArperalMy YeTblpeX PasiIMuYHBIX pasMepoB, TOITA
Kak OMomacca oOuiero GeHTOca XapaKTepH3oBalach HAJIMYUEM arperauui
muameTpom okolio 21 cm (bakaHos, 1983).

Ecnu Bce mpoGbl GeHToca pa3felMTh Ha [Ba KJlacca B 3aBUCMMOCTH OT
TOTO, MPEBBILAET JIM IUIOTHOCTh OPraHM3MOB B HHX CPeJHIOK IUIOTHOCTB
1A Bcedl BpIGOPKH WIM HET, TO JUIA 3TOr0 MaTepuala MOXHO IPUMEHHTh
xpuTepuil cepuii Banbna-Bonwdomuua (Siegel, 1956), koTopelit nokasan,
YTO YYaCTKM C BBICOKOH IUIOTHOCTBIO OJIMFOXET M MOJIIIIOCKOB CITYYalHbIM
0o0pa3oM yepedylTCa C YYacTKAaMHM C HU3KOM IUIOTHOCTBIO, @ Y XMPOHOMMI
U obuwero OeHTOca uepedOBaHHE YYaCTKOB HE CIIyYallHO, UTO TOBOPHT
O HIMUMM arperaiui Gonpliero maciuraba, He YJIaBJIMBaeMbIX IpH TaKoH
[UIMHE TPAHCEKTHI.

B uenoM MOXHO cka3aTh, YTO GeHTOC o3epa 5Orar B KONHYECTBEHHOM
M KaYyeCTBEHHOM OTHOLUEHMHM M MOXMET oGecleudTh OTKOpM Oollee MHOTO-
YMCIIEHHOTO CTaja Jlemia, yem ceivac. HemocTatounoe xonmuuecTBo MoIuTioC-
KOB, BO3MOXHO, HETaTHBHO CKa3bIBAETCA Ha NUTAHUM M POCTe MPUOGpPEeXHON
rpynnupoBku 1iotBbt (CrpensuuxoB, Ilepmurun, 1983). B nepuon Haumx
uccnepoBannii (1978—1980 rr.) B o3epe He 6bUl0 OGHAPYXEHO MOJUIIOCKA
OpelicceHbl, HO B TIOCNEIHUE TOIbl OH NMOABWICA. M3BeCTHO, YTO B 3aBHCH-
MOCTH OT psAfa (aKTOpOB IpeCcceHa MOXET BJIMATH KaK MOJIOXHUTENBHO,
TaK M OTPHUATEJIPHO Ha OOMIINE XMPOHOMM/IHO-OJIMTOXETHOTO GeHToca ¥ 300-
mnaHkToHa (BakaHoB, 1985). Mo)HO NpeOmosoiAMTs, YTO ITOT MOJIIIOCK,
HEyMBILUTEHHO 3aHECEHHBIA YETOBEKOM, HE OKaXXET OTPHLATEJIBHOTO BIIUA-
HMA Ha KOpMOBYKW G6a3y pbiG, HO MOJIONMTENBHO NMOBJIMAET HAa KayecTBO
BOJBI.

PblbbI

3a mepuop ucciepmoBaHui 1976—1985 rr. B 03epe 3aperHCTpUpPOBAHO
16 BugoB peib u3 6 ceMeiictB. Hanbosnee nmmpoxo MpeacraBleHo CeMeNCTBO
KaploBBIX, HacyMThiBawmee 11 BHOOB: A3b, IJIOTBa, BEPXOBKa, yKIled,
Jleill, rycrepa, JIMHb, WIMIIOBKA, IlecKapb, CepeOpAHbIA M 30JI0TOW KapacH.
B o3epe Taroke oOHMTanT pANYLIKA, HAIMM, LyKa, epll U okyHb. CocraB
uxtrodayHsl 03epa, HECMOTPA Ha ero MOCTOAHHYIO U 1aBHIOK CBA3b ¢ Hacceil-
Hom Bepxwueit Bonru, moeoibsHO cBoeoGpaseH. [lpexxae Bcero, 3To HanMuMe
KpynHo#l ¢opMpl PANYLUIKH M OTCYTCIBME B COCTaBe pbIOHOTO HaceleHus
CHHI[a, YEXOHM, CyaKa M pANA APYyTUX BHMIOB, LIMPOKO paclpoCTpaHeHHbIX
B COCeOHUX Bojoemax OacceiitHa Bonru. B BupoBoM cocraBe uxTHOGayHbI
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TaGnuua §§
Hamenenne cooTHOLIENHA BHAOBOTO COCTaBa prib B 03epe

Bun, 1888 r. 1900 r. 1920 r. 1950 r. 1986 r.
Panyiika +++ ++ ++ 4+ +
Illyxa ++ + ++ ++ +
A3 + + + + +
IInoTBa +++ +H+ +++ +++ +++
Bepxopka + + + + +
Yknes + + ++ +++ +++
Jleux ++ + + + +
I'ycrepa ++ ++ ++ ++ +
JIuup + + + En. En.
Teckaps + + + + +
CepeGpsHEIA Kapach + + + En. En.
3onoTol Kapacs + + + En. En.
llumopka + + + + +
Hamm + + + + +
OKyHBb KPYTIHBI# (XMIIHHUK) +++ ++ ++ + +
OKyHB MeJTIKHIt (INnaHKTodar) + + ++ ++ +++
Epw ++ +++ ++ + ++

I pHMeYaHHe. ++ — BLICOKaA YHCIIEHHOCTD, ++ — CpelHAA YMUCIIEHHOCTD, + —
MaJias YMCIIEHHOCTh, EO. — eOUHUYHO BCTpCHAIOLIIHECA SK3CMIIAPLI.

3a MocjleHee CTOJIeTHE M3MEHEHHH He NPOM30LIO, TaK KaK aHAJIOTHMHBINA
BHIOBOH COCTaB pLIGHOTO HACEJECHHA B 03epe OTMEYAIM HCCIe[OBaTeNn
u B npegepnyume nepuofsl (I'pumm, 1888; Bopucos, 1926; Jlacrouxus,
1927). UaMeHeHNA MPOM30LUTA B OCHOBHOM B pacnpeeNieHnH, YACTIEHHOCTH,
TeMIle poCTa, BO3PACTHOM CTPYyKType INOMyNANUA HEKOTOPBIX BHIOOB M B UX
MUILEBBIX B3aHMOOTHOLIEHUAX (Ta6i. 55).

B nocnegHue rofpl B 03epe CTAIO MeHblIe PAMNYIIKH, eplla, eIHHUYHO
B yJioBax BCTpevaloTcs 062 BUA Kapacs, OYeHb PEAOK JIMHb. B TO ke Bpems
Pe3KO yBENUUWIIACH YUCIIEHHOCTh YKIIEH, OKYHA M IUIOTBBI, [IpHYeM IUIOTBBI
TYropocrnoii, oGuTaloleid B TOJNILNEe BOAbI M IHUTAIOIIEHCHA 300IUIAHKTOHOM.

OpnyMu M3 ¢daKkTOpOB, OrpaHMYUBAKLMX pa3Hoo6pa3ve pbIOHOrO Hace-
JIeHWs1, Ha Hall B3IJIAf, ABIAKTCA CnenudbHKa T'HAPOJIOrMYECKOro U THOpO-
XUMHMYECKOTO DPeXHMOB Bojoema M ero Mopdomerpusa. 06 3ToM cBUAETEND-
CTByeT Ge3ycnellHasA MNOMNBITKA ‘MECTHbIX pbIOOBOHOB B Hayasie 70-x rogos
Halllero CTONeTHA AKKIMMaTH3MpoBaThb B HeM cyfdaka. Beimyckaince B Bo-
JoeM M HeDoJbpllMe MapTHM Jlewla M3 cocegHero o3. Hepo, Ho Tak Kkak
B 03. IlnemeeBo v3gaBHa o6HUTaeT Jiell, OLIEHUTH BIMAHHE STOH UHTPOOYKIHU
Ha MOIYJIANMI0 MECTHOTO Jiell]a He MPefCcTaBiIAeTCA BO3MOXHbBIM.

EBponelickaa paANyllkKa UHPOKO .paclpocTpaHeHa BO MHO-
rux o3epax Kapenuwn, IIpubantikyu. OHa MHOTOYMCIIEHHA B TaKHMX KPYIHbIX
o3epax, Kak Jlapoxckoe, Omnexckoe, Uynckoe, Cemnurep, BcTpeyaeTcA
B Pribuncxom u T'opskoBckom Bopoxpanunumax. Bcero B CCCP yureno
oxono 500 o3ep, roe obuTaeT 3TOT BUA. B GoNMbpLMHCTBE BOIOEMOB PAMYILKA
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TaGanuna 56
JInneiinblii pocT PANYLIKH, MM

Boapacr, et JInTepaTypHBIi
s ot ar ar P or HMCTOUHHNK

Tonbi

1917-1920 | 108.0 | 170.0 | 232.0 | 264.0 |288.0 | 306.0 | Bopncos, 1924
1925-1928 | 100.0 | 155.0 | 203.0 | 231.0 | 254.0 | 271.0 | CyeToB, 1934
1959-1961 | 122.1 | 1776 | 220.9 |251.3 |272.8 — | Makxosbeepa ¥ ap.,1964
1979 - 177.0 | 216.0 {233.0 | 247.0 | 263.0 | Haium panuste

NpefcTaBjieHa THIMYHON MeNKoit popMoii, oTAenbHble 0COGH KOTOPO# HMEIT
maccy Menee 50 r, yame 10—20 r. B 03. IIneweeBo o6uraer ToNbko KpynHasa
pANYyIKa, KOTOpYIo Bbimemwiy B noasun, (Bopucos, 1926).

B npourtom cromernn (I'pumm, 1888) oThenbHble IK3eMIUIAPDI pANYLL-
KU B o3epe gocruraiu 400 r. B mpoMbICIOBBIX yNIOBax ,,MEpHON Cenbapio”
cuntanack ppiba miMHOA 27 cM. B 20-x rogax Halllero CTONIETUA OTMeYaeTcs
3aMETHOE CHH)KEHME IOKal3aTelned IJIMHEI M MacChl TeJla 3Toro Buaa. B ynosax
CTAJIM NpeobnagaTe ocobu mimHoH 24 cM. B HacTrosAwlee BpemA MX cpemHss
muHa 22-23 cM, a macca okoso 100 r. Takum oGpasom, 3a mocnemHHe
100 ner cpemumii pasmep pbi6 ymensumuicas Ha 14%, a macca Ha 36%
(CrpenbuuxoB, Ilepmurud, 1983). OTmeueHbl U3MEHEHHA B TeMIIE ee pOCTa
H B BO3pacTHOM COCTaBe NONynAuuH. PaHpllle pAlyllika JoxuBala B o3epe
oo 9 net. B nociemHue roapl TAKMX JOJITOXXHBYLIMX 0COOed HET, MaKCUMAIIh-
HbIH BO3pacT He MNpeBbIlllaeT 7 JIeT, 2 OCHOBY CTajia COCTaBJIAIT pbIOHI
2—3-netkun. KonnuectBo S5—6-nerox: He mpeBblnaer 6 % oT obLIEro KOJH-
yecTBa B3pocibiX pbi0, Torga xak B 20-e roper (JlacrouxmH, 1927) 3tH
BO3pacTHbIE Kilacchl cocTabnanu 40—45 % Bcero crapa.

Cyns mo rogoBbIM NPHPOCTaM Tena, B TOCHEeNRNE NECATIWIETHA CHU3WICA
n temn pocra (Tabn. 56), ocofeHHO y craplueBO3pacTHbIX ocobei. Tak,
€CIIM paHbllle TOJOBOM MPUPOCT y PANYILIKHM B Bo3pacTe 4—5 JeT CoCTaBisl
24-32 mmMm/ron, To cefivac — 14—17 mm/rof, a MpUpOCT MO Macce yMeHb-
umca ¢ 22—33 go 18—24 r/ron.

CospeBaer pamylika B o3epe B 2-, 3-1eTHeM Bo3pacTe. ITO OOHA M3
Haubonee cKopocmenbix pbl0 Bomgoema. IIIOmOBHUTOCTE B 3HAYMTENBHOH
CTeNEHU OINpenelAeTCA pasMepaMH PhIO M BapbHUpPYeT B MOBOJIBHO 3HAUYMTEIb-
HBIX IIpefenax — oT 1 Tric. A0 25 ThIC. HKPHHOK.

Panyiiika oTHOCHTCA K OCeHHeHepecTyoluM pbibamM. CpOKHM HepecToBOH
MHUTpalMU, T. €. BpeMsa BBIXO[Aa Ha HEPECTWIHMILA, OMpeneNsTca TeMiepa-
TYpHRIM pPE&XHMOM M THOPOMETEOPONIOrMYECKHMHU YCIOBHAMH. B cBA3M
C 3THM HAyaJl0 HepecTa M3 roga B roj He cosnagaer. OOBIYHO MKpOMETaHUE
HPOMCXOIUT B KOHLE OKTAGpA—HOAGpPE, HO HEpeOKO M B Havale OeKadps,
Korga Temmeparypa Bogpl cHikaercs mo 0.5 °C. Ilepuon uxpomeranus
OGBIYHO COBNIAJIaeT C HayawloM OO0pa3oBaHHA JIEAHOrO MOKpOBa 03epa.
OcHoBHaA Macca pbl0 BEIMETBIBAET UKPY B TeYeHHE 2—3 CyT MpeHMYILlIeCTBEH-
HO B HOuHOoe BpemA. HepecTurca paAnyluka Ha nmecyaHbIX I'PYHTax Haj, ITy-
ounamu 2—4 M. OCHOBHbIE HEPECTIWINILA paHbllie IPOCTHPAIIUCh OT MPHTOKA
Konvibepxa no p. Bexcsr. I1. T'. Bopucos (1926) cuura, uro BbiGop pAMyILIKOH
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IJIA HepecTa 3THX YYacTKOB INpefomnpenensercA O6IusocTbio p. Bekcwi, kak
ObIBILETO MMTPalMOHHOrO MyTH, O KOTOPOMY B OTHANIEHHBIE BpeMeHa pA-
NylKa NpoHUKIIa 13 Bonru B o3epo.

Hkpa y pamynku JOHHaA, HO K IPYHTY OHAa He NMPUKIIEHMBAaeTcA, a CBO-
6oOHO JIEXHUT Ha IecyaHoM cybcrpaTe. MaccoBoe BbUIYIUIEHHME JIMUMHOK M3
MKpPBbI IPOUCXOOHT K MOMEHTY BCKPBITHA BOJOEMA, 3aT€M OHH IOCTENEeHHO
pacnpefensaoTcs Mo BceMy o3epy, Apeddysa ¢ MoTtokamu Bopabl. B uwonme—
aBrycre OKpeMuada MoJIofb COCpedOTOuMBaeICcs B IIYGOKOBOOHON 30HE,
GriKe K CII010 TeMIIepaTy pHOTO CKayKa.

Bo BpemMa MKpoMeTaHMA pAMYIIKAa pacxofyer 3HaYUTEJIbHYI0 YacTh
(mo 40%) cBoMX >XMPOBBIX 3amacoB. 3UMOR pbiGa TNOYTHM HE NHUTAeTCH,
H BOCIMOJHEHHS HCTPAaYEHHBIX B3HEPrOpPecypcoB OO BECHBI He IPOMCXOIMT.
IvmeBas aKTUBHOCTh NOCTENEHHO BO3PacTaeT K MOMEHTY paclajieHUA JIba.
OcHOBHOE BOCIIOJIHEHHME JIHEPTHM, MHTEHCHUBHBIA pOCT M HAaKOIUIEHHE XMUPO-
BBIX 3aMaCOB MPOUCXOJHT JIETOM.

Hcnonbp3oBanue cOBpeMeHHbIX PhIGOMOUCKOBBIX NMPHGOPOB MO3BOJIWIO
OETATBHO YTOYHMTH MHOTHME 0COOEHHOCTH NPOCTPAHCTBEHHOTO paclpesieneHus
pamyuxu. Oxasanock, YTo, KOrfa B o3epe HeT AedHIHUTa KHCIOpOoIa, pAMYLI-
Ka NpujepimBaerca HaubGollee ITMyBOKMX YYacTKOB, IJie 3aHMMAaET HIDKHHE
cron Bofibl. 30Ha ee OGMTaHMA YacTo orpaHMuMBaeTca S—6 xm? (oxono 10%
OT aKBaTOPHU BOJIOEMa) .

B mae u centabpe, xoraa TeMmneparypa Bo Bcei Tollle BOObI BhIpaBHHM-
BaeTcdA, [JHEM PAMYLIKa paclpeeisiercs KaK B CpeJHMX, TaK M B HIDKHHX
CIIOAX BOBI.

B Havasie HIHs, NOCJie MHTEHCMBHOTO IpPOrpeBa MOBEPXHOCTHBIX BOM,
B O3epe HauMHaeT (OPMHpPOBATHCA CIIOH TeMIepaTypHOro ckauka. Pasnuia
B TemIlepaType 3MWIMMHHOHA ¥ TMIOIHMHHOHA pocturaer 7—10 °C, a copep-
)KAHMe KHUCIOpoAa B THMIOIMMHHOHE ellle JIOCTaTOYHO BhICOKoe. Pamynmka
B CBETJIOE BpeMA CYTOK [JEPXHTCA B HHXKHHMX CIOAX BOMIbL, B 1—5 M OTO OHa.
Beuepom, mocne 3axofa CONHIA, YacTh CKOIUIEHMA NOOHHUMAEICS B CpelHMUe
U [aXe B BepXHHe CITOM BOABI, a2 YTPOM onyckaercsi obGpatHo. Takme cyTou-
Hble BEPTHKaJIbHblE MMIPalMH — SABJIEHHE, IIHPOKO pacHpoCTpaHEHHOe
Yy MHOTMX BHIOB pbI6 KaK B NPeCHbIX BOJAX, TaK H MOPAX, a3 PUTM CYTOYHOTO
NOoBEAEHUA MMeeT sIBHO NUILEBOH XapakTep, oOycCloOBJIeHHBIA HepaBHOMeEp-
HBIM paclpefeNeHHeM MO BepTUKAJIM KOPMOBOTO 300IUIAHKTOHAa B pa3Hbie
Yachl CyTOK.

B uioe B NpUOOHHBIX CIOAX MPOMCXOOMT yMeHbllIeHHe copepxanua O,
a BepXHMA CToH Bombl nporpesaercsa mo 18-20 °C. Heduuur xuciopopa
BbI3bIBAET PE3KOE CHIKEHHE YHCIIEHHOCTH 300IUIaHKTEPOB HIDKE CIIOA TEM-
neparypHoro ckauxka (Cron6ysoBa, 1983). B c¢Bsa3u ¢ HexBarkoit O, BpHYX-
JeHa TIOOHATHLCA Bbillle W pamyinka. Ilo HIkHed rpaHMie ee HaXOXEHHS
MOXHO INpPOC/IEAMTh CKOPOCTb HApacTaHUA 30HBI JepHIMTa KHCIOPOAa,
KOTOpasg B IMOCHeJHHWE [eCATWIETHsA 32HMMaeT B O03epe INpPaKTHYSCKH
BeCb TMIONMMHHMOH. B rnybGokoBoaHOH KOTIOBMHE 3TO OXBaTbiBa-
eT BCI0 TpPHAOHHYI0 TONILY BOOBI MowHOCTB0 12—15 M. B pesymsrate
9TOro BO Bpemsa xapxoro uionAa 1981 r. 30Ha »M3HEHHOIO MpOCTpaHCTBa
PANYUICH YMeHbIMIAch A0 1.5—2-MeTpoBO#l TONIUM BOMBI: CBEPXY €€ orpa-
HHUMB1a BhICOKAaA Temmeparypa Boabl (20-23 °C), cHM3y — OTCYTCTBHE
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Puc. 64. 93X 03anuch CKOMJIEHUNA pAnyluky B asrycre 1981 r. (axonort ,,Fishfinder-5000).

kucinopopa (puc. 64). KoHueHTpUpOBaHUe B OueHb Y3KOM CIIO€ BbI3bIBaeT
pe3Koe yBelHueHMe TUIOTHOCTH pbIOBI B HaryIbHBbIX ckomeHusax. MHrepecHa
CyTOYyHasd OWHAMHUKa BEPTUKAJIBHOTO paclpefeleHHsA PANYLIKH B 3TOT Ite-
puoa. IHem ona obpasyer HeGoNbUIMe CTaHKH, KCTOPBIC IMTAITCA B HIDKHEM
TOPU30OHTE SMWIMMHMOHA, NOC/Ie 3aX0ja COJHUA CTAaHKM pachafaloTca M OT-
OelbHble 0cOGM pOBHOM JIMHMEH COCpeOTOYMBAITCA B ClIO¢ TEMIEpaTyp-
Horo ckayka. [lonmyuaercs, yto BeyepoM priGa He [OOHUMAETCA BBepX,
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Kak 3To HabogaeTcsa NpY HOPMAIbHBIX KHCIIOPOJHBIX YCIIOBHAX, 2 HA06OpoT
Ha 1-3 M onyckaeTcl K TEPMOKIMHY. PAmyliika HacToNbKO POBHO paccpefio-
TOYMBACICA B OJHOM TOPU30HTE, YTO IIPH KOHTPOJBHBIX 00I0Bax TpajioMm
XOpollM# yjoB 6bUT TOJIBKO TOIJA, KOTAA TOYHO 33a4aBajii INyGUHY MmpoBoOA-
ku Tpana. Ommbka Ha 0.5 M — K ynoB panyiiky B 5—10 pa3 meHslue.

YcToHuMBOE HM3KOE COACPIKaHHE KHCIOpOoAa B THIIOMMHHOHE MOXEeT
BBI3BaTh M 3aMop pbIG, ONHAKO JIETHUX 3aMOPOB B 0O3epe Noka He ObUIO
oTmeueHo. Jlepuuur kucnopona gepiurca 1—2 Mec, ¥ yke Bo BTOpoH Nono-
BHHE aBrycTa COJep)kaHHe €ro B THMIOIMMHWOHE 3aMETHO YBEJINYMBAETCA.
Bcnen 3a 3tMM M psanyumka onyckaercA oGpaTHO B HW)KHHME CJIOM BOIBI,
yCHELIHO MUHOBaB HeGaronpuATHsIN NepHon HeduIMTa KUCIOpOaa.

B HacTosLlee BpeMs PAMYLIKA UMEET CPAaBHMTENIBHO HEBBICOKYH YMCIICH-
HocTb. O6wast ee 6uomacca kosebnerca or 200 mo 300 1, a YHCIIEHHOCTH
nonoBoapenbix pel6 or 200 mo 300 ThIC. 3K3. B MIOTHBIX CKOIUIEHUAX,
ob6pa3yolMXcA B KOT/IOBHHE 03epa, Ha xaxuble 100 m? mpuxomurcsa mo
2—3 ocobu. llpn BeIHYXOEHHOM MOgbeMe pBIO K JIMHHM TEPMOKIIMHA BO
BpemA geduuura O, ee MIOTHOCTD B 30He HAXOXJIEHUA Bo3pacTaer Ao 15 axa.
Ha 10 M?, 1. e. IpH HeGNAroNPUATHOM KHMCIIOPOTHOM PeXHMe 30Ha ¢ NMOAXO-
OALMMH JUIA J)KU3HH YCIIOBHAMM cokpainaercst B 5—10 pas, cocTaBnss Bcero
e 2—-3 % ot o6bema Beero Bogoema (ManuuuH, JInHuuK, 1983).

B muimeBoM KOMKE pANYLIKH B Bo3pacTe 2+ H crapule pazmepom 177—
243 MM o6Hapy)eHbl TONBKO [UIAHKTOHHBIE OpPraHU3Mbl. B mione muieBoil
KOMOK €€ COCTOMT U3 BUIOB pomoB Leptodora u Bosmina (puc. 65). Y pa-
MyLIKM U3 I0KHBIX YYACTKOB 03epa B MHMIlle BCTpeyaeTcA TONbKO Leptodora
kindtii, a u3 neHTpanEHBIX — KpOMe Hee NpUcyTcTBYeT Bosmina coregoni. Enu-
HUYHO oTMeyeHbl B. longirostris n Limnosida frontosa. B oxtaGpe xomuuecTBO
300IUIAHKTOHa B BOJOEME YMEHBLUAETCs, a MUTAHHE PAIMYIUKH CTAHOBUTCA
Oonee pasHooOpasHbIM. [lmma nHa 35-52% B pasHbix pailoHax o3epa
cocrout U3 Bosmina coregoni, Ha 1-28.8 % — u3 BugoB poga Eudiaptomus, ua
12—-29 % — U3 payKoB KONEMOOUTHBIX CTaMH,

B cBaA3n c Oomnbillo¥ NpO3payHOCTBI BOABI B 03€pe OTIOB pPAMYLIKH
BO3MOJX€eH TOJBKO HOUBI0. B 3TO BpemMs cyTOK OHa NMUTAETCA MaJIOMHTEHCUB-
HO, MO3TOMY HAaKOpPMIJIEHHOCTb MCCIIENOBAaHHBIX PBIO HHM3KasA; B CpeOHEM
aeroMm (22.5 £ 13.9) Y00 1 ocensio — (16.9 £ 5.9) Yo00.

Y ke s, LMPOKO pacnpocTpaHeHHas B Boire u ee npurokax B Havale
Halllero BeKa, B 03epe He OTHOCWIACh K BHOaM, TOMHHUDYWIIMM B yIOBax
(JTacroukun, 1927), a HauuHaa ¢ 1945—1946 rr. npeBpaTuiach B OMH U3
riaBHbIX Ux KomnoueHroB (Bopucos, 1953). B mocnemyomue rogp! u ceityac
YHCIIEHHOCTh 3TOTO BHMO2 OCTAaeTCA HEM3MEHHO BBICOKOM, YTO, BUAMMO, CBH-
33HO C YJyvILEHHEM YCIIOBHUIl ee OGUTaHHA M C yBellMYeHUeM GUOMACChI
300MIaHKTOHA. ECNU paHbli¢ OCHOBHAs 4acTh ee MONyJIAUNM ObUla MpUBA3aHa
K OHOTONaM JIMTOpANIM, TO CeHyac OHa 3aHMMaeT M INyOOKOBOJHYIO 4acTb
Bojgoema, o6pa3ys 3/ech 3HAUNTENbHbIE CKOUICHHUA.

HepecT OGBIMHO NMPOUCXOOWT B KOHLE Mas, MHOIZa — B Hayajle MIOHA.
OrMmeyaroTca Gonplie HEpecTOBble CKoIUIeHMA. Hepectutca yxnes Ha men-
KHX MECYaHBIX YYACTKaX JMTOPAIH, MOKPBITHIX 3apOCIAMU pPEOKOH BOJHOM
PACTUTENIBHOCTH, COOTHOLUEHME IMOJIOB Ha HepecTWwIMw@ax oGemuo 1 : 1.
IIpocnexwBaeTcAs HECKOIBKO MNOOXOJOB phIObI Ha HepectwiMiua. Hepecr
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Puc. 65. CoctaB nuiuy ykneu (a), pAnywku (6), okyHs (&), ninoTsel (2), % Mo Macce.
I — Becna; II — neto; III — ocenn. 1 — Leptodora; 2 — Bosmina; 3 — xonenopursi; 4 —
Daphnia; 5 — Eudiaptomus; 6 — npoune; 7 — uKpa pbl6; 8 — XXYKH-TUTABYHUBI M MX JIH-

yunku; 9 — Tanytarsini; /0 — Chydorus; Il — duTonmaHkToH; /2 — KYKOJIKH XHpPO-
HOMMI.

IpH KaXXAoM MOAXOAE MpOXOAMTI ObicTpo. B Teluinie Ge3BeTpeHHble OHU
oH amurca 10—12 uy, HayMHasAChP paHHMM YTPOM M 3aKAHYMBAsCh BO BTOPOH
nonoByHe gHA. K Beuepy oGbIyHO Bce [POM3BOJMTENIM OTXOOAT B cyGnuTO-
panb. Hepectwimima ykneu pacnoJioxeHbl MOYTH MO BCeMy MepUMETpy
BofoeMa. JTO XOpOILIO IIPOCIIeXUBAaeICa IO YIOBAM paHHEH MOJIOMH,
KOTOpasi NMOABIAEICA B INPHOPEXHBIX YIOBaX B cepeAMHe WIH B KOHIE
uioHA. B 31O Bpems ee pacnpeneneHMe BJONb NOGEPEXbA TOBOJIBHO
paBHOMepHO. KonMyecTBO cerojeTkoB B Y/IOBaX OOBIYHO HEREITHKO
(tra6n. 57).

Ilo mepe pocTa JHYMHOK MPOMCXOOMT MX MPOCTPAaHCTBEHHOE Nepepac-
npeleneHne, B pe3ysibTaTeé KOTOPOTO OCHOBHbIE CKOIUIEHHA MOJIOAM YKIIeH
COCPeIOTOYHBAKTCA B MeCTax HMHTEHCMBHOTO pa3BUTUA BBICILEH BOJHOM
paCTUTENIbHOCTH, XapaKTepH3ylommxcsa 6oratoit ¢uTodunsHOl dayHOH.
OpHoBpeMeHHO HaONIOI2eTCA yBeIHYEHHMEe KOIMYECTBAa YKIEM B YIOBax,
YTO, OYEBH/IHO, OOBACHAETCA MOABIIEHHEM B O3epe IMUMHOK Oollee NO3THUX
reHepauui. K KoOHIy J1eTa MpOMCXOIHMT HEKOTOpOE CHIDKEHHE YNCIEHHOCTH
MOJIOJM B CBA3M C 3NMMMHaLMeHd YacTM MOJIOOM M HPEecCOM XHILHHUKOB.
B mocnemylolye OCeHHME MecCAlbl KOJIMYECTBO MOJIOOM yKJIeM CTaGWinsm-
pyeTcsi. B To e BpeMs [10JIA CETONIETKOB yKJIEH B yIOBaX pacTeT B IOCTHIaeT
MakcMMyMa B oKTAGpe (1abn. 57).
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Ta6anuma 57

KosiniecTBO MOJIO/IH yKJieH B yJIOBaX BOJOKYIUH
B npuGpexHOii 30He 03¢pa, no AanHbiM 1980-1981 rr.

INoka3aTemm Mait * Hionn Hiom Apryct | Cenrnbpn | OkTabps

YyciieHHOCTD, 24-1926 54-192 64-2800 3-1666 8-449 4-2148

3K3. 409+ 265 | 113+20 | 642+375 [293+115| 20151 [296+ 146
Hons B yno- 21-99 39-67 23-99 12-99 12-99 9-100
Bax, % 5911 53:4 77+ 11 569 78111 86+6

Mpumevanne. 3aech u B Tab6n. 64: HAO yepToli — Npedenbl KoneGaHui, nod
yeproii — cpeAHAn apudMeTHYeCKas H ee CTAHAAapTHAA OLIMOKa.
* — FOJOBMKH, 3 B OCTaJIbHEIE CPOKH — CErOJIETKH.

Hab6monaromeeca B OKTAGPEe yBEIMUEHHE KOJIMYECTBA CETONETKOB YKIIEH
B CeBepo-3alMaJHON YacTH 03epa OGBACHAETCA aKTHBHBIM IlepeMelleHUeM
MaJIbKOB B 3TOT padOH M3 NpHIIEramplUX K HeMY Y4YaCTKOB JIMTOpajlM 03epa
u actyapusa p. Bexcel. Ilocmennee oGycloBIHBaeTCA NOHUMXEHHEM YPOBHSA
BOIBI B 03epe M TeMMeparypsl Boabl Ha menkoBomeax (0.5-1.5 m), oTMu-
paHueM Gorblieid YacTH BOJHOH DACTHUTENIBHOCTH H YXYALIEHHEM KOPMOBBIX
YCIOBUi B TNTOPAIIH.

Takum 06pa3omM, CKOIIIEHHA MONOAM YKIIeU COXPAaHAIOTCA B IMpUOpex-
HOM 30He 03epa B TEUEHHME BCETO JIETHE-OCEHHEro epHoaa. B oTkphbiTol yacTu
03epa CerojeTkH M roflOBUKH YKIIH He BCTPEYAOTCA, YTO NMO3BOJIAET CYMTATh
MeJIKOBOJIHbIe NPHUOGPEXbA OCHOBHBIMH 30HaMH OOMTaHMA MonogM. Beixop
YKIIed B IeJlarManb MPOMCXOOWT, BUOMMO, Ha Oollee MO3OHMX 3Tallax OHTO-
reHesa. MaxcumansHbifl Bo3pacT ykiien 7—8 ner npu minne tena 135—-136 mm
u macce 25—30 r. 1o 80 % ymoBa cocraBnamT oco6u 4—5 u 6 jer. B Bogoeme
OOMHHMPYKT OBe Bo3pacTHble rpynnsl — 4 u 6 ner. Haxosxgenue B o3epe
3HAYUTEJIBHOIO KONMYecTBa ocobel, ONM3IKHUX K IpedelbHOMY BO3pacTy,
C OAHOM CTOPOHbBI, CBU/IETEILCTBYET O BHICOKOM M CTAOMIIBHOM IONOJIHEHUH
cTaa, ¢ Apyroi — @ cj1aboM 0CBOEHMH YKIIeH MIPOMBICIIOM.

PocT ykiien B 03epe 3amMeTHO XyiKe, 4eM B IPYTHX BOJOEMAX, B YaCTHOCTH
B PLi6uHCKOM BOJOXPaHWIHILE W HEKOTOpPHIX o3epax Kapemuu (tabn. 58).
B 1980 r. HabGnomanoch 3amMejieHUe TMHEHHOTO poCTa YKIIeH 0 CPaBHEHMIO
¢ 1960 r., yro, BO3MOXHO, BBI3BaHO OBICTPBIM POCTOM YHCIIEHHOCTH IOMYy-
JIALMH.

Yknea urpaeT BaXHyw polib B 3KOCHCTEME O3epa He TOJIBKO KaK OJMH
U3 OCHOBHBIX KOMIMOHEHTOB UXTHO(]ayHBI 3TOT0 BOJOEMA U BaXKHBIA 06bEKT
OpOMBICIIa, BelIMKa ee pollb M KaK obGbexTa MUTAaHMA XMIIHBIX pbIO. OHa
COCTaBJIfieT 3HAYMTEIIBHYIO [IOIII0 B IIMTAaHUM OKYHSA, LYKH ¥ HaIMMa.

Cnemyer 3aMeTHTh, YTO B YCJIOBMAX BBICOKOH IPO3PayHOCTH BOJBI
B CBeT/ioe BpeMAl CYTOK YKJIefl, KaK M PANYIIKa, YCIEIMo H3beraer nomaja-
HUsS B Tpall M CeTH, MOITOMY YJIOBBI €€ JJHeM He3HauMTelNbHbl. HouHble yIoBbI
B 2—10 pa3 Gospllie JHEBHbIX. YJIOB TpPaioM B 1—2 M OT NOBEPXHOCTH
konebnercs or 1-2 mo 30—40 xr Ha 20 mmu noba. HauGosnee Bbicokas
IJIOTHOCTh YKJIEM 4ale BCEero NPHUXOMMTCA Ha MecTa cBaja rnyOMH Haa
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Taénuuna 58

TeMn MHHEHHOTO POCTa YKJIEH H3 PadMYHbIX BOAOEMORB, MM

B Bospacr, ner JInTepaTypHbIi
opoem
24| 3+ | 4+ | 5+ | 6+ | 7+ | 8+ MCTOUHHK

O3. [Ineweeso 67 94 114 127 | 144 - — |MakkoBeeBa u Ap.,
1964

O3. [LteweeBo - 94 110 120 | 128 - — |Haiuu pannsie (1980)

OHexckoe 03. 86 |117 | 140 - - - — | PellleTHAKOB ¥ Ap.,
1982

CsaMo3epo 80 |105 127 145 | 153 | 166 | 180 |Mummckuit, 1946

0O3. Cyosapsu - 100 | 119 | 129 | 139 145 | 156 |Osepa Kapemnuu, 1959

CpsTO3€pO 98 |109 | 123 128 | 130 | 134 | 147 | Tor xe

Poi6uHcKoe 83 97 116 - - - — |Hawm ganusIe (1979)

BOJIOXpaHuIMLLIe

oTMeTKamM 6—12 M. 34ech oHa MHOrpa o6pasyeT CIUIOIIHBIE CKOMIIEHHS
NpPOTAXKEHHOCTBI0 HECKOJIbKO COTeH MeTpoB. OOBIYHO TaKHe CKOIUIEHHs CO-
CTOAIT M3 COTEH MeNKHX cTaek. [LTOTHOCTD pbI6 B HUX AOCTHIaeT 2—5 3K3./M?,
HO aKBaTOpMA YYaCTKOB CO CTOIb BBICOKOH IUIOTHOCTBIO He IpEBBHIILIAET
5—7% ot obuueit mwiowamy o3epa. Ha ocranbpHON YacTH BopoemMa MJIOTHOCTb
yKIied 0ObIMHO HeBenuKa (puc. 66).

HauGosiee IoTHbIe CKOIUIEHUA yxJies oOpa3syer Haj riyOuHamMm 6—8 M
B ceHTAGpe—okTAOpe. CTPyKTypa 3THX CKOIUIEHMH HECKONBKO OTIMYAETCSH
OT JIETHUX: B HUX Y>Ke HEIIb3s BBLHEIUTh OTHENbHBIE cTau (pHC. 66). 3umyer
YyKIIeA B BHIE IUIOTHBIX CKoIuleHMA. O6 3TOM CBHIETENbCIBYIOT GoJblime
YJIOBBI NPOMBICIIOBEIMU HEBOJAMH B 3uMHee Bpemsa (Oo 1 T ykiien 3a npuro-
HeHue 500-MeTpoBbIM HEBOOOM). 3MMHHE CKOIUICHMA YKJIEM HpOCTpaH-
CTBEHHO OT/IEJIEHbl OT CKOIUIEHHWH ApYIUMX pbID, TAK KaK B pa3sOBBIX IIPOMBIC-
NOBBIX YIIOBaX OGBIYHO JOMHHHPYET TOJNBKO 3TOT BH/, PbIOHI.

B nepuop, netHero Haryna ykiies NepeMelaeTcA HCKIIIOYMTENBHO B I1O-
BEPXHOCTHBIX CIIOAX 3MWIMMHHOHZ M NDOCTPAHCTBEHHO OTAEIEHa“OT OCHOB-
HBIX CKOIUIEHHH PAMYIIKH Ha 3—8 M BO Bpems JieTHel cTarHauMu U 1517 m —
B OCTAIBHOE BpeMA roda. YIOBBI YKIJIEH B 3TOT NepUod B ropusonre 1—-2 m
cocraBiAwT 22—35 kxr 3a 10 MuH TpaneHusa, Torga Kaxk B cioe 3—7 M —
0.5-3 kr, rny6xe 7 M yKiies B yJI0OBaxX OTCyTCTBYeT. Bapuanuu Temmepatypbl
BOMB! MEXY HIDKHEH M BepxHel IpaHHLaMH BePTHKAIBHOTO PACIIONIOKEHUA
YKJIeM He3HAuuTeNbHbl U cOCTaBnisAlT 1—3 °C. O6GbIMHO [OHEM CTalKH mepe-
MELATCA B 1—5 M OT NMOBepXHOCTU BOIBI, IOCIIE 3aX0Oa COJIHLA OHHU pac-
NagamwTca U 0CobOM paccpeqOTOYMBAIOTCA B 3TOM XK€ cJIo€ Bombl. B nITmis
yKIIeA NOJHMMaeTcs B caMbiil BepxHHMA clod. OceHblo NpH HACTYIUIEHUH
TOMOTEPMHMH FOPH3OHT €€ HaXOXIeHHA yBenuuuBaercs go 10—11 m, Ho
MaKcuManbHble ynoBbl (16 Kr Ha 1 TpaleHHe), TaK >ké KaK H B JIeTHHM
nepuof, MpUypoYeHbl K TOpH30HTY 1-3 M.

Takum o06pa3oM, 30Ha OCHOBHBIX [E€peMELIEHHH B3POCIOH YKIIeH
OXBaThIBaeT IIOBEPXHOCTHBIH TOPHM3OHT MOYTH IO BCed NIIOLagM oO3epa.
Ona wu3beraer riayOMHHBIX CIIOEB MeTa- M THIOIMMHHOHA. B uenom
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Puc. 66. Ixo3anncH CKOIIIEHHHA yKIen (8epxXHuil 20pU30OHT) W TIIOTBbI (HuUNHUI 20pu-
30HT) B aBTycTe (c6epxy) U B oKTAGpe: (chu3y) (rumponoxarop ,Jlewr™).

30Ha oOuTaHMA yKIJen cocTaBifgeT okoino 50% ot obuero obGvema BOAb!
B 03epe.

CpenHaAs MIOTHOCT YKien B 19791980 rr. 6bmma (0.25 £ 0.05) axa./M?,
a metom 1981 r. — B 1.3 pasza menbite. Ilpu nepecuere Ha GHomaccy nosy-
yaercAa 2.3 Thic.U 1.7 ThIC. I COOTBETCTBEHHO, YTO 3HAYMTENBHO BbIllle GMO-
Macchl pANYLIKY B 3TH rofsr (242—-306 u).

Ha neppom Mecsle >XM3HM B MHIIE YKJIEM JOMMHUDPYET 3apOCIieBbIi
nmnaHkToH, CeroneTky M TONOBHUKHW NUTAOTCA IVIaBHBIM o6Gpa3om 3apocne-
BBIMM JIMUMHKaMHM XUPOHOMMI M NPOYNMH HacexoMbiMu (Xaneko, 1983).
B nuwe pui6 B Bo3pacre 3+ M cTapule NpeoGiapganT IVIAHKTOHHBIE PaKo-
o6pazneie. Hapany ¢ HumMu B KuIlleyHHKax oBHapy>keHa UKpa pbI6, IMYHHKH
XMPOHOMM/[, XYKH-IUIaBYHUBL ¥ MX JIMYMHKM, PUTOIUIAHKTOH, MaKpO(UThI
U Opyroi Kopm.

B mae Ha HepecTIIMLIAX NMUIIEBOH KOMOK MOJIOBO3peNbIX ocobell ykien
Gonee yem Ha 50 % npeacTaBjieH MOJIOMIbIO BECJIOHOTHX payKoB. 3HayMTesIbHAsA
pgonsa pauuona (Gonee 30%) NMpUXOOUTCA HA MKPY PbIG M JIMUMHOK XKYKOB-
mnaByHUoB (oxosio 10%) . BerpevatoTesa nuunbku popa Tanytarsus u Harpac-
ticoidae (puc. 65).

B uione oTMmeraBume HKpYy 0OcCOOM [epXaTcA B IeJIarMaliM, B BEPXHHX
ropusoHrax. B mnmuimeBom KoMke OGHapykeHbl GOCMHHBI, (HTOMIAHKTOH
U MakpoduTsl. YKiesa NpoAOIDKAaeT NOTPeONATh XYKOB-IIABYHLUOB M HX
JTAYMHOK.

OceHblo ykJeAa NHTaeTCA B OCHOBHOM OOCMHMHAMHM M )XXyKaMH-MIaBYyH-
namMu.
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Tadénnunga 59
Pocr selia B pasubIX BOAOEMax

Bospacr, srer JIuTepaTypHbIi

MCTOYHHUK

Bopoem
a4+ | 5+ | 6+ | 7+ | 8+ 9+ 10+ | 11+ 12+

PoiGunckoe bo- | 168 (2021235 (262 286 [ 313 | 336 | 354 | 373 | Ocrpoymos,
AoxpaHnwmiue | 58 |1441257 1336 | 425 | 678 | 749 | 1058 | 1057 | 1955
2162521270342 | 356 | 376 | 415 | 443 | 461 | Hawm mammsie
206 |360(455 (951 (1094 |1296 | 1800|1810 | 2230 ( (1979)

105 (184215227 | 245 | 259 [ 272 | 293 | 306 | Pemermmcon
65 |125]218 /260 312 | 363 | 500 | 525 | 600 |ump., 1982

Oa. [InewmeeBo

Camo3iepo

Mpumevauue. 3meck U B Tabn. 61: nad yeproii — IUIMHA, MM, noO 4eprod —
Mmacca, T

HaxopmieHHOCT pbIG BLICOKAA, HHAEKC HANONHEHUA KHLIEYHUKA
xone6nercs or (105.4 +17.2) mo (141.0 % 23.2) %oco.

Jle 1w, kak ¥ pAMylliKa, IPHHALJIENMT K YHUCNY LEHHBIX PbIG, HO YHCIIEH-
HOCTb €ro B O3epe HEe3HAUMTellbHa, a B NPOMBICIOBLIX YJIOBaX OH COCTaB-
nset 0.2 %.

Huakui ypoBeHb BOCIIpOM3BOJCTBA Jlelia B BOJOEME CBS3aH .cO craboi
H3pe3aHHOCThI0 OeperoBoi JIMHMM, MaIbIMM IUIOLAAAMU  MeJKOBOAMH
C BbICUICH BOTHON pacTHTENIBHOCTBIO, a TAKXE 3HAYMTEIILHOM 3arpA3HEHHO-
cTeio p. TpyGesxc, yTo U ompenenAer HEAOCTATOYHOE KOJIMYECTBO HEPECTOBBIX
Y4YacTKOB.

Monopp nelua nosABnAeTca B ylI0BaxX B KOHLE JIeTa U COCTaBIAET B Cpel-
Hem MeHee | %. HanGonblliee KoNM4eCTBO MaJIbKOB BCTPEYaeTCA B 3CTyapHu
p. Tpy6ex (56.6% ymoBa), roe pacroJOXeHbl OCHOBHBIE HEpPECTHIMILA.

3nauwmTtensHan Guomacca Gentoca (BakanoB, 1983) GnaronpusaTHO cKa-
3BIBAETCS HA HAryJe Jlella, O YeM CBHAETEIIbCTBYET €ro BBICOKHM TeMII pocTa,
KOTOPbIii 3HAYUTEIIBHO BBILLIE, YeM B IPYTHX BojoeMax (tabm. 59).

[Monmynsauns newa o3epa COCTOMT B OCHOBHOM M3 16 BO3pacCTHLIX rpymil.
Quenp peaxo B ynoBax BcTpevarorca ocobu 17—19 ner. OrcyrcrBue mnan-
LUMX BO3pacTHbIX Ipymm B yjoBax 1979—1981 rr., no-sugumomy, oObsac-
HAeTCA HeOIaronpUATHHIMH YCIOBMSMU B MepHof, HepecTa. Tak, B 1979 r.
npyn G6MosornyeckoM aHaM3e Jiella 6pUla OTMeYeHa pe3opbuus ukpel y 85 %
caMok. OCHOBY cTafia Jielia COCTaBJISIIM 0co6H 6—9 ner.

Ilonoso# 3penocT neut B o3epe JOCTUraeT B NONHbIX 7 jieT. HenosnoBo-
apenible CaMKH MHOTJA BCIpevaloTca H B 8-eTHeM Bo3pacte. Camubl cospe-
BalT ObICTpee CaMOK, M CpeOM 3peJibIXx ocobeil B 7-IeTHEeM BO3pacTe OHH
coctaBnsAwT 77 %, a Bce 8-IeTKH ABNAWTCA NonoBo3pensivu. [lo-Buaumomy,
6oraras xopmoBas 6a3za, BBICOKMH TeMII pOCcTa M YIMTAHHOCTb OOYCJIOBIIH-
BaloT U GoJlee paHHHE CPOKH CO3PEBaHMA JIELLa.

B nepuop Haryna NpOM3BOJUTENH jlella PacIipefieNIsIIoTCA B CPABHUTEIIBHO
y3Koi mnonoce mIybuH or S mo 12—16 M Mo BCell OKPYXHOCTH oO3epa.
O6 3TOM >Xe CBMAETEILCTBYIOT U JaHHble GHOTeIeMETpUYECKUX HabroaeHuH
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Puc. 67. Pacnipenenenue neua.

1 — ynoB 1-5 ak3./cetb; 2 — ynoB 10—20 3k3./ceTs; 3 — MecTa BBINyCKa MeYeHLIX
prIG; 4 — NMyTh MeYeHBIX pbIG 32 5 cyT HaGMIOoeHHH.

B Hione—aBrycre 1981 r. 3a memamM, MEYEHHBIMM YJIbTPa3ByKOBBIMH
nepepgatunkamu (puc. 67). 3a Bce Bpema HabniomeHuid (5 cyT) MeueHble
0cobu NepeMeLIaIUCh 10 MPAMOMH JIMHUM co ckopocThio 1.5—21 cM/c B nomoce
rny6us 8—16 m. MHTepecHO OTMETHTh, 4TO CKOPOCTb NEPEMELIEHUN JIelleH,
MEUYEHHBIX YJIbTPa3BYKOBBIMH MEpeAaTUMKaMHu, OIIH3KO COOTBETCTBYeT cpel-
Helt cxopocTH nBXeHUA prib (2—25 cM/c), pacCUMTaHHOM MO IXOrpaMMam.
Naberanve pri6oit ri1yGoKoBOAHBIX 30H 06ycroBNeHo AeduiyToM KUcIopoaa
B THNOJIMMHHOHE U HATMYMEM CEpPOBOAOPOAA, KOTOpbIH 0COGEHHO ObLI
3aMeTeH B jkapkoe jieto 1981 r.

[To ceTHBIM yJ10BaM CKOIUIEHHE, HAa KOTOPOM MNpPOBOOWIMCh M3MEPEHUA
CKOpPOCTH IJIaBaHMA, COCTOMIO B OCHOBHOM M3 jela ¢ MioTHocThio 0.02—
0.03 3K3./M?, 4TO COOTBETCIBYET ero obiueil YUCIIEHHOCTH B OKOHTYPEHHOM
CKOMJIeHuM, paBHO# 1.6—2.4 tbic. IInMOTHOCTD 7emia Ha ApYrUx y4acTKax
o3epa 6buia B 20—40 pa3 Mensite. OBluasi YUCIEHHOCTh B3pOCNOro Jieuia
B o3epe netom 1979 r. cocramnsia 10—15 TeIC., OMOMacca — 120—180 wu.

B HepecTOBple MPUTOKM M3 O3epa Jielll MHUIpHpYeT NpeHMMYLUecTBEH-
HO B TOM )Xe Mojloce IMyOMH, IJe OH HaryJuBaecTCA B JIETHMH MNepHO..
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He uckmioyaercs ¥ mMurpauua peid 1o Gosiee ITyGOKOBOOHBIM y4yacTKaM,
O YeM CBHAETEIIBCTBYIOT eJMHUYHBIC MONAJIAaHUA IPOMIBOIMTENEH Jewlia
B CeTH, BBICTaBJIeHHble Ha riybuHax 17—18 M B mae 1980 r. B atom ronpy
29 Maa—5 HIOHA OTMevaJCA MacCOBBbIH 3aXO[ Jiellia Ha HepecT B p. TpyGex.

Temnepatypa Bofpl B 03epe BO Bpems Murpauuu 6vuia 7—9 °C, B mpu-
Gpexbe U B yctve p. TpyGex — 12—14 °C. OpuentvpoBoyno B p. Tpy6ex
3aupio 2—5 Thic, pon3BoauTenei, 1. €. 10—30% ot obLiero crama B3pocibix
pri6. Tem He meHee -mocnpousBopactso jema B 1980 r. oxasanoch Gojee
3HaYMTEIbHBIM, YeM B Ipedbidyume roapl. Jletom sToro roma B o3epe
HEOHOKPAaTHO OTJIABJIMBAIH €r0 CEroJIeTKOB.

Kak cnepyer m3 omyonukoBanHBIX fmaHHBIX (UBankuuHa, MakkoBeeBa,
1969), monomp NMewa NepBoro roma xu3suu (pasmep 17-20 MM) muraercs
OOHHBIMHM M IUTaHKTOHHBIMH OpraHusmMaMH. JIMuMHKHM xupoHomup oGpacra-
Tenei 1 MUHepoB (BHAbI popoB Crycotopus, Psectrocladius) no macce cocras-
nswor 48.6 %, Cladocera — 30% (n3 pogos Bosmina, Ceriodaphnia, Eurycer-
cus, Sida). OcHoBHO#t muuei neineidl nmuHoH 250-504 MM B BO3pacre
5—16 ner, mo HauMM MAAaHHBIM, CIYXMT OOHHAA cdayHa. [IMmwa 3TUX pBIG
Gornee yem Ha 95 % COCTOMT M3 OJIMTOXeT U JIMYMHOK XupoHomup, (pHc. 68).
U3 onuroxer B KHllIeYHHKAX npeobianarT Buapl pofoB Psammoryctides, Eso-
chaetides, Limnodrilus, cocraBnsioume 1o 4acToTe BCTPeYaeMOCTH OCHOBY GeH-
10Ca nuTopatu U cybnuropanu (I[lommyGuasn, 1983). BumoBo# cocraB IHuH-
HOK XMPOHOMH/, JINTOPAJIM U CYOIUMTOPAIM Pe3KO pa3lIMyaeTcA, YTO HAXOMIHUT
OTpaXKeHMEe U B CNIEKTpe MUTaHMA Jiewia. B nmuTopanu Ha ray6ude go 4 m
B KHILeYHHMKe NpeoGiafaroT JHMYMHKH popa Stictochironomus, 2 Ha cepbix
wnax — Chironomus. Jloss 300IUIaHKTOHA B TUTaHMHU B3POCJIOTO Jielia OYeHb
HEe3HaYMTEeNbHa.

B TeyeHue BeceHHE-OCEHHETO CE€30HA BUAOBOHM COCTaB OJIMIOXeT B IHLLE-
BOM KOMKE OCTaeTCA NOCTOAHHBIM, XHPOHOMMZ, — PpacUIMpAeTCA JIETOM,
TaK KaK M3MeHAeTCA BUIOBOE COOTHOLUEHHE JIMUMHOK XUPOHOMUS B GeHToCce
BOJOEMa B JIETHUI NEpPHOS,.

[lecox, perpur M ciau3e oOHapy>xeHBl B HEOOJBIIMX KOJIHMYECTBAX
y 30-70% pb16. BuyTpuxuiueunsiii mapasur popa Cariofileus mo 24 3ka.
B OOHOM KHLICYHHKe BCTpeyaicA BecHOH. JIeToM M oceHblo cpedHee KOJH-
YeCTBO €r0 CHIXAIOCh A0 | Ha OJMH KHUILICYHHK.

HHOeKchl HaMoJHEHMA KHIIEYHHKOB CEroleTKOB (uBannmria, Makxko-
BeeBa, 1969) Beiue, Yem y Jewa PriGuHckoro Bofgoxpanwiuiua. Hakopm-
JIEHHOCTDb PbIG 5 JIET ¥ CTapiue, 0 HAIUMM IOaHHbIM, KoeGnercs oT 65.7 Yooo
BecHOll 0o 3—14 Y0 neTom. Bospuas 6uomMacca GeHTOCA, FOpPU3OHTAILHOE
1 BepTUKasHoe pacnpenenenue ero (bBaxanos, 1983) maror ocHoBaHMe
HONararh, Yro HU3KHE 3HAYEHWA HHAEKCOB HAMOJHEHMA KHILEYHHKOB JIelleH
JIeTOM K OCEHbI0 He CBA3aHbI C HEJOCTATKOM KOpMa, a8 0BYCIIOBJIEHBI TEM,
yTO MaTepHaJl HA AHAJIU3 B3IAT U3 CETHBIX YJIOBOB. XOpPOIMi TeMN poOCTa,
BBICOKAaA YNMMTAHHOCTb M XXMPHOCTB JIEILEH CBHUAETENIbCTBYIOT O OJaronpHusAT-
HBIX YCJIOBHMAX OTKOPMA BHA B 3TOM 03€pe.

I'ycrepa pacnpocTpaHeHa B o3epe NOBCEMECTHO, HO WYHCJIEHHOCTb
ee Hepenuka. HepecTurca oHa B npuOpexHoH 3apocneBo#t 3oHe. [losonoi
3pENIOCTH MOCTMIraeT Ha YeTBEpTOM Trofy >KM3HH. COOTHOILEHHE IIONIOB
B HepecToBoM crafie 1: 1. B axcrnepiMEHTATBHbIX CETHBIX M HEBOOHBIX yJIOBaX
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Puc. 68. Cocrap numy nema (a), epwa (6), rycrepnl (8) M ImnoIBsl (2), % mo Macce.

13 — Stictochironomus; 14 — Oligochaeta; 15 — Chironomus; 16 — Cryptochironomus;

17 — Procladius; 18 — Alona; 19 — Valvata; 20 — Bithynia; 2/ — Polypedilum;
22 — rpyHT. OcTanbHble 0G03HaYeHMA Te HKe, UTO M Ha pHC. 65.

o 60% cocTaBjAwT ocobu B Bospacte 5—6 Jer. B uenom cramo rycrepbl
B .03epe npefcraBieHo ocobamu or 1 mo 11 mer ¢ npeobiaganueM NMONOBO-
3penbIX pbI6. B MpOMBICIOBBIX yIOBaX Iycrepa 3aHMMaeT BecbMa CKpOMHOe
Mecto (6—10% ot obuwero BpuloBa pbIG). CpepimBanuKM (HaKkTopoM
POCTa YUCIIEHHOCTH T'yCTEpBl ABIACTICA, BUOMMO, CHIIbHOE NIOPRXEHNE ocoben
JIMTYJIE30M, OXBaTblBaKllee 3HAUMTENIBHYI0 4acTb cTaga. OOHaKo TeMn ee
pOCT2 He HCTBITHIBAET 3HAYMTEIIBHBIX Konebanuit (Tabmn. 60) . MakcumansHble
pa3Mepsl IyCTephl B HalMX yJIoBax Kojebanucs o1 240 mo 266 MM.
[IpuBeneHible AaHHblE IO JIMHEHHOMY POCTY I'yCTE€phl CBHOETENIbCTBYIOT
O TOM, YTO OH He IpeTepHeJl 3HAYNTEILHBIX HM3MeHEeHHH 3a NocaeoHHe
15—16 neT, OmHAKO CTAJIO 3aMETHBIM HEKOTOpOE YIIyYIIeHHe POCT2 MIAILIMX
BO3DPACTHBIX Ipynn (2—3 yleT) M He3HauMTENpHOE 3aMeJIEHHE pocTa ocobei
crapuie 7 jer. Ilo cpaBHeHMIO ¢ ryctepoit u3 PrIGMHCKOro BOJOXpaHHWIMILA
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TaGnuua 60
JInmeiinbiil pOCT rycTephl 3 Pa3aNYHBIX BOJOEMOB, MM

Boapacr, ner .
Bopgoem JInTepaTypHbLL

2+ |3+ |4+ | 5+ | 6+ | 7+ | 8+ HETOMHIIC

Oa. ITneweeBo 76 1102 {125 | 144 | 159 | 172 | 187 | MakkoBeeBa u np., 1964
0O3. [Ineweeno 102 | 114 | 126 | 147 | 159 | 165 | 176 | Hawm mannste (1980)
PeiGuncxoe Bo- | 115 {134 | 174 | 193 | 213 | 225 | 237 | Hamm panueie (1981)
IOXpaHH/IHILE
Cpennsis Bonra | 60 | 81 1103 | 123 | 145 | 167 | — | Hommy6Hbi#t, 1959

B O3epe OHa pacTeT XYyxe, HO olepexxaer ocoben U3 Cpennent Bonru. Oburaer
rycrepa InpeMMyLIeCTBEHHO B paiioHax o3epa ¢ riy6GuHamu 4—12 M. [lo npu-
Gnu3nTeNnpHOM OlleHKe ee DHoMacca B o3epe cocTaBisaeT okoio 300 1.

I'ycrepa, Tak e Kak M IUIOTB2, LIMPOKO pacnpocTpaHeHa B BOAOEME,
BCTpeYaeTca KaK B IIyGOKOBOOHOM, TAK M B JIMTOPallbHOW 30HaX. B cBs3m
C 3THM MUILEBOM CHEKTP M3YYEHHBIX PBI6 B Bo3pacTe 1+ U craplile HaCUMTBI-
BaeT 23 - KOMIIOHEHTa [IOHHBIX H IeJarMYecKHX XMBOTHbIX. B mpubpexse

'BecHOM rycrepa miMHOH 122—-278 MM moTpeGnAeT IOHHBIX >XUBOTHBIX,
r71aBHbIM 06pa3jom JNHUMHOK popa Stictochironomus u Buawl moacem. Tany-
tarsini (puc. 68).

B xumeunuxax ocoGed, BbUIOBIEHHBIX B IIYOOKHMX yyacTKax o3epa
(pasamep 62—82 MM), OCeHbI0 NOMHHMDYIOT NeJlarMYecKUe pauku U3 poda
Bosmina, xonenogurs! ponoB Alona, Chydorus, Ho IpUCYTCTBYIOT U THUITMYHO
TOHHBIE XXUBOTHbIE — ONUrOoXeThl (4 %) .

UHpekco! HanmolHeHHMA KHILEYHHKOB B HpUOpexbe BecHon — (122.8 &
* 13) Y000, Gatnanu ocenbio — (30.9 * 12.2) Yaco.

[InorBa — oaguH M3 HaubBollee MaccOBBIX BHAOB pbiG o3epa. OHa
HEepecTHTCs B NPUOPEXHOHN 30HE ITOYTH IO BCEMY NEepHMeTpy o3epa, Panbine
3axonwia Ha HepecT U B p. TpyGex. Ha mpumepe 1980 r. Hepect mioTBHI
npopomxaerca ¢ 20 mo 25 mas npu temmeparype Bopel 14—19 °C. Cyna
MO0 BCTPEYaEMOCTH paHHeH MOJIOOH, Hauboriee MPOJYKTHBHbIE HEPECTHITHILA
ee NpHypoueHbl K ycTbAM pek TpyGexx u Bexca. I'myOuna Ha HepecTUNHILAX
06O Konebnerca or 0.3 go 1 m. Mkpy ninoTtBa oTkianpiBaeT Ha BOOHOM
PacTHUTENIBHOCTH.

B o3epe oOMTaOT ABE IpyNNHMPOBKH IUIOTBBI, UMEIOLIME PAacXOXKHEHHE
MO CNEeKTPY NUTAaHUA M TeMily pocra. [InortBa, oGuramwiuas B JIMTOPaJIbHOM
30He, TUTAaeTCA B OCHOBHOM (hayHOH 30HBI 3apociled, YaCTHYHO BEHTOCHBIMU
OpraHu3MaMM M pacTHTENbHOH nuiiel. Jipyras yacTe cTafga MOYTH MOCTOAHHO
oBGHuTaeT B OTKPBITOH 30HE BOJOEMAa,H OCHOBY €€ IIMTAHUA COCTaBIIgET 300-
mnaukron (Knauko, [Tonoskosa, 1983).

Temn pocTa MIOTBBI U3 JIMTOPWIBHON 30HBI BBILIE, YTO, BUANMO, CBA3AHO
C YCIOBHAMH Haryia. MakcHMaibHble pa3sMepbl IUIOTBbI KoOJeGaInch
ot 215 pmo 220 mMm. Bo3spactHas crpykTypa IUIOTBBI, oOMTamwlleil B JIMTO-
paM ¥ IEeNarvajiy, 0 4eM MOXHQ CYOMTb [10 TPAIOBBIM M HEBOIHBIM YIIOBaM,
poBoiibHO cxomHa (o1 1 mo: 13 mer). st WIOTBBI U3 JIMTOPAIM XapaKTepHO
OOMMHHMpOBaHHe 5—8-1eTHHX ocoGeH, a A IUIOTBBI U3 LUEHTPAIBHOM 4acTH
o3epa — 4—7-neTHUX.
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Taonuua 61

Poct mnoTBbI

Bo3pacrT, ner

MecTo c6opa
3+ 4+ 5+ 6+ T+ 8+ 94+ 10+ 11+ 12+

133 1149 | 170 | 190 | 210

Thrroparts 40 |48 | 7100 |10 |T60 | T | T - -
 R— 98 113 (125 138 | 144 | 156 {157 | 171 187 194
i 14 23 31 38 | 46 56 65 79 111 130
Taénuna 62
JInneiinblil pOCT IUIOTBLI B Pa3/IHIHBIX BOJOEMAX, MM
Bo3apacrT, ner -
Bopgoem JIurepaTypHbIit
1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ HCTOUHMK
0O3. IIneweebo 51 86 | 120 | 152 (176 | 198 | 216 — |CyeroB, 1934
Oa. [neweeBo 52 80 | 104 | 128 [ 150 | 166 | 179 | 196 |MakkoBeeBa u np.,
1964
Oa. neweeso - - - 133 | 149 | 170 | 190 | 210 | Haum panxsie
(1979)
Pu16uHCKOE BO- - - - 220 | 231 | 244 | 257 | 276 | Hamm manHble
DOXpaHHJIMILE (1981) °
Ky#6runenckoe| 64 |103 | 134 | 189 |199 | 227 | 249 | - |Koponesa, 1960
BOIOXPaHHJIMLLIE '

AHanH3 IUIOTBBI U3 JIMTOPANIbHOM M INeJIarHyecKod 30H BOOOEMa CBU-
OETeNIbCTBYeT O AOBOJIBHO CYLIECTBEHHBIX Pa3IMYUAX B POCTE MEXOY ITHMU
OBYM#A IpyNNHUpoBKamu (TaGm. 61).

Ilpu cpaBHeHMH MaTepuasia IO JIMHEHHOMY POCTY IUIOTBBI C JAHHBIMH
npoumsix jier (CyeroB, 1934; MakkoBeeBa U ap., 1964) okasanocs, 4To
y IUIOTBBI M3 JIMTOPAILHOH 30HBI CTMEYaeTcsa TCHOCHIMA K YXYALISHUIO
JIMHEHHOTO POCTa N0 ¢paBHEHHMIO ¢ 30-MH rogaMHu Hallero CTOJIETUA U yiyullie-
Hue ero nocie 1964 r. (tabn. 62). B 10 e BpeMs IUTOTBa B 03epe MO CpaB-
HEHUI0 ¢ NOMYIALUMAMM M3 BOJOXPAaHWIMLL XapaKTepH3YeTCs 3aMe[JIeHHbIM
pocTOM.

Hannble nocnmegHux uccnenoBanuit (flkoBneB u mp., 1982) Taxoke
CBUJETENIBCTBYIOT O 3HAUMTENBHOM Pa3HOKAYECTBEHHOCTH POCTa pa3NIMUHBIX
IrpyniMpoBOK IUTOTBEI B o3epe. HaubGomee BaxxHBEIM INpeAcTaBnsercs ToO,
YTO CTaJI0 TOpa3fio MeHbIIE IUIOTBBI B JIMTOPAIbHOR 30HE M KPYIHBIE 0cOoBH
B Bo3pacte 9—10 u Goslee neT MomagawTcA B YJIOBaX KpaiiHe peiko. B oTkpsI-
TOH YacTW BOJOEMa pe3KO BO3pPOC/Ia YHCIEHHOCTh MEMJIEHHOPACTYIUEeH
IJIOTBBI, YTO, BUAMMO, CBM3aHO C YyBelMYeHHMeM OHOMAacchl 300IUIaHKTOHA
B 03epe, Ha MUTAHHC KOTOPHIM H IepelUia 3HauWTeNIbHas YacTh MOMYJIALMH
3TOro BHAA.

IInorBa oGMTaeT MOBCEMECTHO, HacelsAsA BCE 30HBI BoAoema. B mepuopn
JIETHETO RHaryJjia JaXke B LleHTpaJIbHOM YacTH BoJOeMa Ha rilyouHax 5—8 m npo-
CIIEXMBAIOTCA 3HAYUTEIILHBIE CKOIUISHUA METIKOH MNOTBLIL. Cyis MO TPATOBLIM
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yJIOBaM, 3TH CKOIUIEHUSI CMEUIAHBI C MEJIKHMM OKyHeM. Jletom oHHM pOep-
XAaTCA BbIllle IMHUA TEPMOKJIMHA, 2 B OCEHHee BPeMA OTMEYaloTcs Ha IITyoH-
Hax Hie 18—19 M. Harsagueli npuMep BETMUMHBL 3THX CKOIUIEHMH MOXHO
BUJIETh M3 TPATOBOro ynoBa B okTaGpe 1978 r., xorpa 3a 8 MHUH TpaneHMA
€ 3TOr0 rOpU30HTa GBUIO OTIIOBIIEHO OKOJI0 150 KI MenKopasMepHoi pbIGEI,
cpeoM KOTOpOd Ha IUIOTBY mnpuxomwiock okoiio 20%. B summee Bpems
B LEHTPJIBHON YacTH 03€pa TaKXe OTMEYAITCA 3HAYMTEIbHbIE CKOIUICHHSA
IJIOTBBI HA TOPU30HTaX OT 5 110 15 M.

Jletom HauGosiee MOLHBIE CKOIUIEHUA NPHYpOYeHbl K H300aTaM 5—12 M,
T. €. K 30He C MeCYaHUCThIM WIOM W 3aWJIEHHBIM II€CKOM. 37ech B HOUHOE
BpeMsA TpaJ, Uoyimid B ropusonre 1—7 M, 3a 10 MMH daBan yJioB [JIOTBHI
B 20—-50 kr.

OTnenpHO OIEHUTh MOLIHOCTb CKOIUIEHMH IJIOTBHI B 03€pe OYeHb TPYHO,
TaK KaK OHa NepeMeliiaHa ¢ MeJIKUM okyHeM. Ilo mpemBaputenbHOMR oleHKe
GuoMacca IUIOTBBI B CKOIUIEHUAX OTKPBITOH yacTH o3epa konednerca ot 600
mo 1000 w.

Macurrab cyTOYHBIX MHTpalMii 3aBHCHT OT MOTOMHBIX YCIIOBHI, IIOBEpX-
HOCTHOTO BOJIHEHHS, TeMIIepaTypsl Boabl. OTMEUEHO, YTO 32 CYET BBLICOKOM
IpO3paYHOCTH BOJbI JHEBHBIC YJIOBBI B HECKOJIBKO pa3 MeHbIlle HOYHbIX.
[InoTBa BMecTe C MeJIKMM OKYHEM COBEpIU3eT CYTOYHbIE I'OPH3OHTAJIBHbIE
MUTpalMH B HAalpaBJieHMH CyOMHTOpaIb—OTKPbITasd 4YacTb O3epa g0 H3o00art
12—16 m (1a6n. 63).

U3BeCTHO, YTO CHEKTp NUTaHUA IUIOTBBI B PA3]IMYHBIX BOZOEMAX OYEHb
umpok (AxrunoBa, 1982; BapanoBa, 1984). OHa MOXeT MHUTaThCA PACTH-
TeNbHON U XMBOTHOM muineil. OgHako 3aMeyeHo, YTO B BOOOEMAX, ITIE€ €CTh
[OCTATOYHOE KOJIMYECTBO MOJUIIOCKOB, IUIOTBA IIPEQNOYMTaeT 3TOT KOPM,
OpH 3TOM He TONbKO yBenuuMBaerca TeMn ee pocra (Ilopmnmy6ued, 1966;
Bapanora, 1984), HO M OTMeualTCA HEKOTOphle MOpP(OJIOrHYeCKHE H3Me-
Henusa. Hampumep, A. H. KacpanoB ¢ coaBtopamu (1981) nokasamu, yro
MOJUIIOCKOSIiHAA [UIOTBA XapakTepusyercA 6ojiee MacCHBHONM KOPOHKOH
BTOPOTO [JIOTOYHOro 3y6a U B ee MOMyNnAUuM OoJiblie ocobedt, HMEIOIMX
topmyny rmorouneix 3y60B 6—5.

B cBA3u C cylLeCTBOBaHHEM IOBYX 3KOJOTMYECKHMX Ipymn ocobell Buaa,
3aHMMAIOUIUX pasHble IKOJIOTMYeCKHe HHUUM (IpuOpeXxHyw M Imyboxo-
BOJIHYI0 30HY), IUVIOTBE CBOWCTBEHHO IUIaHKTOHHOE W OEHTOCHOe NHTaHMe.
JIoHHBIE WBOTHbIE COCTaBJIAT OCHOBY HMIUM IUIOTBBI, JKMBYILEH B IIpH-
6pexae. B Mae B pauuone pp16 myuHoi 104—208 MM npeo61afanT MOJUTIOCKH
popoB Valvata, Bithynia. Jlnumukn xupoHomua pogos Polypedilum, Crypto-
chironomus, Stictochironomus, TMYMHKH py4YeHHHKOB, HKPa YKJIEM U IUIOTBBI
COCTaBJIAIOT BTOPOCTENEHHY 0 M ClyyaiiHylo iy (puc. 68). Io-Bupumomy,
He Bce 0COOM, XMBYILMe B NpHOpeN®e, MUTAIOTCA JOHHBIMH }MBOTHBIMH.
YacTh u3 HMX NOTpeGisiiorT HUTYaThie Bopopociu (KaceaHoB W fp., 1981).

B mnenaruanv meToM IA IUIOTBBI X2apaKTepHO IUIAHKTOHHOE NHTaHME:
HauboJiplee 3HAYEHHE [0 MAacce B KHILeYHHKaX ocobei miiHHo# 98—150 MM
HUMeloT npefacraBuTeny popgoB Leptodora, Bosmina, Chydorus, Daphnia, xotsa
BcTpevatorca BHOp popoB Eudiaptomus, Acanthocyclops, a taxxke Ectino-
soma. B oueHb HE3HAUUTENBHBIX KONHYECTBaX OOGHAapyXeHbl M MOHHbIE
JKMBOTHbIE: JIMUMHKHM XupoHoMmp M3 poaoB Tanytarsini, Stictochironomus,
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TaG6anuuma 63
CyTounbie nepeMelleHHMA CKOILIEHHH IUIOTBbI H OKyHA (aBrycr 1978 r.)

T'nyOumel, M
Hara Bpems
3-4 4-8 8-12 12—-16
7 4430 My + ++ Her +
144 30 mun Her + ++ +*
204 ++ ++ + +
22y + ++ + +
8 6u Hetr ++ Hert Her
124 30 M " ++ + "
21 4y 40 mun + + Her "
9 5430 MuH Hetr + . "
144 ' + ++ "
22 4 30 MuH ++ ++ + +
10 4y Her + Het Het
64 » + ++ '
16y ' + Hetr ”
22 4 30 MHH + ++ + »

[IpuMedaHue. + — onMHOUHBIE CTal, +H+ — PPYINBI pa3po3HEHHLIX CTal, ++ —
MIOTHBIE CKOMNJIEHUA PBIG.

Crycotopus, Cryptochironomus, Endochironomus, Procladius, kyionku xupo-
HOMHJI W HUTYaThle BOJOpociu (puc. 65). CHeKTphbl IHUTaHUA IWIOTBHL B pas-
JIMYHBIX DIYOOKMX YYacTKax 03epa pa3jIMyaoTcA He3HauuTelpHO. IIpaxThue-
CKM Be3[e OCHOBY ITHIUIM COCTaBIAT BUAbl pogoB Leptodora m Bosmina.

OceHpl0 NULIEBOH KOMOK IUIOTBBI COCTOMT U3 MKPbI pAnyuku (oo 88 %
OT MAcChl COOEPIMMOro KHILIeYHHKOB). Kpome TOro, OHa B 310 Bpems Ho-
e[aeT NeJlarTHYeCKUX pauKoB M3 pogoB Bosmina, Alona, Leptodora, Daphnia.

XapakTepHOll OCOGEHHOCTBIO IHTAHMA INIOTBBI O3epa ABISCICA TO,
YTo y Hee,TaK e KaK y IuoTBhi CaMo3epa U PpIGHHCKOro BOIOXpaHWIMILA,
»KMBOTHaA OHMILA NpeoOnanaer Hag pacturenbHoll (Mopmy6Gusni, 1971; Peuer-
HUKOB U 11p., 1982).

WHpexchl HalOJNHEHMA KHIISYHWKOB IUIOTBBI U3 JIMTOPAIU W Nearuanu
BBICOKH M coCTaBiAlT B cpeaem (370.0 £ 38.6) Y00 1 (115.4 £ 11.5) Yo00.

E p .1 B HacToALuee BpeMs B 03€pe HEMHOTOUHCIIEH M B IIPOMBICIIE OTIENb-
HO He perucTpupyerca. OHAKO M3BECTHO, 4TO B XoHue XIX B. KONMUYEeCTBO
ero GbUIO HACTOJIBKO BEJIMKO, YTO CYLUECTBOBAJ CNEIMATIbHBIA epILOBBIR
npomeicen (Kappaiickuit, 1893). 3areM YHCIIEHHOCTb €10 CHUIWIACH H TOJIBKO
B 40 rompt XX B. epll CHOBa CTaJl COCTaBIIATH SHAYMTEJIBHYIO MO0 ITIPO-
MbICIOBBIX yiI0BoB (BopucoB, 1947). Iocrme 40-X ropoB 4MCIIEHHOCTH
ero B BOJOEME CHOBA CHU3WIACh. ITO, BEPOATHO, CBA3AHO C 3BTpodHpOBa-
HMEM O3epa M NOsBIIEHHEM B IIeHTpe OecKUcIopogHOill 30HbI, a epil Haubosee
YYBCTBHUTEJIEH K AepUUMTY KucIopoaa.

Mornons epiia oGHapyimMBaeTcAd B° OCHOBHOM Ha YYacTKax JIMTOpaIM
C IeCYaHbIM [HOM, YACTHYHO 33apOCLIMM BOJIHOM PacTHTENIBHOCTBIO, T. €. Ha
fUoTOIe, KOTOPBIA XapaKTepeH IJIA CeroJIeTKOB OKYHA. B yitoBax ero Moyoas
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Puc. 69. JInHelHbIH poCT epllia B pa3HbIX

mMm
BOJIOEMAX.
1 — o03. llneweeBo; 2 — 03. Bycauu; 3 —
03. [lckoBckoe. 140

cocrapnsier Beero 0.1 %, momoBospe-

mble 0cobM BeTpevatorcsa mo Beei 120
akBatopun Bojoema. HauGonblias
NIOTHOCTh MPUYpOYeHa K CBaily ITIy-
6uH. MckioueHHe COCTaBIIACT LICHT-
pajibHad, camasi IITyO0OKOBO/IHAA YACTh
o3epa, Tle¢ y OHA JIETOM B NEpHON,
cTpaTudUKaMH OTMeyaeTcH AehULHT
KHcIlopoaa.

B nepHop neTHero narymna B LEeHT-
paIbHOM YacTH BOAOEMaA €pHl MHOTAa
BCTpeYaeTcA B COCTaBe MeNlarMyecKux
CKOIUIEHMH, COCTOAIIMX M3 IUIOTBHI
H OKYHA, PpAaclOJIOXXEHHBIX MEXOY
TOPH30OHTAMM HAXOXKACHHA PARYLIKH
u ykied. O6bIYHO epil MOOHUMAETCA ol 1 1 1 |
B TONIy BOAbI HOYblo. IlpHYMHBI U J § 7 20861
HogbeMa €ro B MeNaruajib CKOpee BCero CBA3AHBI C HapyIIeHHEM KHCIOpO-
HOrO peX#Ma Y JiHa 03epa, a He C YCIOBHAMH OTKOpMa. AHAIM3 COECPXH-
MOTO JXeJIYAKOB 3TUX PHIO NOKa3al, yto B MHUILEe ocobel M3 MenaruyecKux
CKOIUIEHUH NPUCYTCTBYIOT TOJIbKO JAOHHBIE XXMBOTHBIE.

Pasmeps1 epuia B ynoBax konebniorcs or 30 mo 147 mmM, BospacTt —
o1 1 1o 7 net. PasMepsl ceroseTkoB B aBrycre—CeHTAOpe He IIPeBHILIAOT 35MM,
yto Ha 5—10 MM MeHbllle, YeM y CETOJIETKOB epllla M3 APYrMX BOJOEMOB.

3amMeTHM, UTO HM3KHH TEMIl POCTa Ha IIEPBOM TOAY XM3HU XapaKTepeH
W UIA ApYTHX BUIOB pbIO B 03epe: Jella, yKJieH, IUIOTBbI, YTO 00y CIIOBIIEHO
0COBGEHHOCTAMH TEPMHUUYECKOTO pexdMa. MedsieHHbI MporpeB BOOLI B 03epe
BecHO# (3a cueT GonpumMX DIyOHMH) M, KaK CIEACTBHE 3TOro, Golee MO3gHUE
CPOKM HepecTa pbI6 yMeHBILUAIOT IIEPHUO HaryJsa MoJIoaH, a Mioxas 3alMIIeH-
HOCTh €Tr0 3apaCTalLIMX MEJIKOBOAMH OT BETPOBBIX BOJIHEHHH B 3HAUMTElb-
HOM CTelleHH oMNpedenseT HU3KYI0 UHTCHCHUBHOCTh IIHTaHUA MAaJIbKOB B JIUTO-
pasiv o3epa.

[locne nepsBoro rofja »M3HH €plI HMeeT XOPOUMA TEMI POCTa, YTO
HaXOOUT CBOEe OTPaAXEHHE B BBICOKUX JIMHEHHBIX IIOKa3laTelIAX Yy pbIb
CTapUMX BO3pacToB. JIMHEHHBIA pOCT epllla B 03¢pe XyXe, YeM B BBICOKO-
KOpPMHBIX o3epax 3amagHod CuOMpH, HO 3HAUMTENIPHO NMPEBOCXOOMT POCT
epia u3 [IckoBcko-UyAackon cHcTeMbl, pPacloNOMEHHON B OOHOW KIIMMATH-
yeckoil so8e (puc. 69) (Iuxy, Muxy, 1974; Cxpadux, 1977).

CneKTp NUTaHUA HACUMTBIBaeT 24 KoMmoHeHTa. OCHOBHYI0 HMILY phi6
B Bo3pacre 2 rofia U cTaplie IpeACTABIAIT JINUMHKY M KYKOJIKH XHPOHOMH,
BTOPOCTENEHHYI0 U CIYYalHY — BETBUCTOYChIE M BECIIOHOTMEe paxkoofpas-
HBIE, OCTPAKOMdbl, MUABKH, JIMYMHKH PYYeHHHKOB, B3DOCIIBIC XMPOHOMMIBI,
OJIMTOXeTbl, HKpa YKJIEH U IUIOTBBI.

T

100

80

401
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TaG6nuua 64

KonudecTBo MONOAM OKYHSA B YJIOBEX BOJOKYLIM
B npHGpexxnoii 30He 03epa, no JannbiM 19801981 rr.

INoxasarens Maii Hionn Hions | ABrycr | CentaGpsp OxTabpsp
UHCITeHHOCTB, 9K3 0-165 | 55-122 | 0-152 | 0-200 0-32 0-16
3123 89+ 7 43 +£22 |64+20 914 31
0-42 33-61 0-55 0-83 0-49 0-38
OJiA B s
Honanynosax,% | 1777 | 4624 | 11¢8 | 2026 | 9:7 43

Hau6onee pasnooGpasna nmuuia epiia BecHoit. [IpumepHO paBHOe 3HaueHUMe
HMEKT OJIMTOXEThI M JINYMHKH XHPOHOMMJ, poaoB Stictochironomus u Chiro-
nomus — B cymme oxoino 80 % paunona; Cryptochironomus, Tanytarsini, Po-
lypedilum ¥ npoune xupoHoMuas! cocrapisatotr 20 %. JletoMm nmuia epia Gosee
yem Ha 90 % npepcTaBlleHa KYKOIKaMH H JIMYMHKAMKM XUPOHOMH/I, OCEHbIO —
TOJIBKO JIMYUHKaMu (puc. 68).

Haxopmiennocts epilied, moAWMaHHBIX HEBOAOM, cociaBnseT (91.2 *
+ 8) Y000, 2 PBIG, BIATHIX U3 CeTell M IKCIEPUMEHTAILHOTO Tpana B 3—5 pas
HYDKe.

OKyHDb LMPOKO paclnpocTpaHEH BO BCEX 30Hax o3epa. Ceronerku
€ro B HIOHE paclipefiesIeHbl CPABHUTENIBHO PaBHOMEPHO IO BCeMy TIepUMETpY
03¢pa, YUCIEHHOCTb MX B YNOBaX JOCTHraeT MaKCUMAJIPHOH BEITMUMHBI —
(89 + 7)ak3. 3a mpuTOHeHMe, YTO cocTaBiser 46% OT OGLWEro yJoBa.
C pocTOM y CcerojieTKOB YBEJIMUMBAeTCA [OBUratenbHas akTHBHOCTh. [lop-
poclIas MOJIOOs YXe B mwone o0pasyeT HarynbHble ckoluteHus. HauGonee
MOILHBbIE H3 HHX OTMEYATCA B CEBEPHOH YacTH 03€pa Ha yYacTKax IIpHUOpex-
HBIX MEJIKOBOJMil C NIeCYaHbIM I'PYHTOM H Pa3peXeHHBIMH 3apOCIIAMH MaKpo-
&bUTOB. ITH CKOIUIEHMA COXPAaHANTCA C MIONIA mo okTAGps. UncrmeHHocTh
U J0JIA MOJIOOM OKYHA B TNpPHUOpEXHBIX YIOBaX K OCEHM COKpaIIANTCA
(1abn. 64). 3to cBUAETENILCTBYET 06 aKTHBHOM CKaTe CerojleTKoB BO BTOPO#
MOJIOBHHE JIeTa C YYaCTKOB JINTOPQM B Ielarvaib o3epa, YTo MOATBEPXKAa-
eTCsl YBEIHYEHHEM KOJIMYeCTBa CerojleTKOB OKYHA B TPAaJIOBBIX YJoBnax
(aBrycToBCKHME YJIOBBI OKYHA B MeJardaId MOYTH B 2 pa3a BBIIEC HIOHB-
ckux). Taxkum ofpa3om, HauGosiee IUIOTHBIE CKOIUIEHHA MOJIOAH OKYHA,
ofHTalUeii B JIMTOPAIBHOA 30HE, XapaKTepPHb! TOJIBKO Il CEBEPHOH
U CeBepO-BOCTOYHOM YacTeH Bogoema.

B nurtopansHON U CyOIUTOPAIILHOM 30HaX, KAaK MPaBUIIO, XHMBET OKYHb-
XMILHUK, [lepAdTCA OH B TOJILE BOIbI Hal riTyGMHamu 5—16 M. B nenrpans-
HOH yacTH o3epa B yJIoBaX €ro HeT. UMCIIEHHOCTb XMILHOTO OKYHA CPaBHH-
TenbHO HeGonbiuasg (8—14 Thic. ocobeit) . IlpeacTaniiena 3Ta yacTh NONMYJALMH
B OCHOBHOM pbi6amu 3 jier 1 Goree cTapilero Boapacta. brarogaps Beicoko#
YMCIIEHHOCTH MeJIKO# phIObl OKYHB, MepellielIMil Ha XHIIHOe NUTaHue, oba-
HA€eT XOPOLIMM TEMIIOM pPOCTa:

Boapacr, neT

2+ 3+ 4+ 5+ 6+ T+ 8+ 9+
JnnHa, MM 198 236 267 300 320 344 361 374
Macca, r 257 248 381 505 660 768 825 963
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Mnapume Bo3pacTHble rpynnsl okyHA (1+—3+) BXOOAT B cOCTaB mesaru-
YEeCKUX CKOIUIEHMH M IHTAITCA 300IUIaHKTOHOM. UMciteHHOCTs M GHOMacca
HX B 4-5 pa3 Bblllle, YeM Y OKYHA-XMIIHMKA. ITH pbIGBI 10 TEMNy pOCTa
YCTYNaloT OJHOBO3PAaCTHBIM, XMILIHHYAaOUMM ocobam. OGbiuHO HamGoiee
MOLIHBIE CKOIUIEHHS, B COCTaB KOTOPBIX BXOOMT OKYHb, B JIETHEC Bpems
IIPHYPOYEHB] K MeCTaM CBajla IITyGUH M OrpaHMYMBaroTCA U306atoi 12—13 M.
3meck B HOYHOE BpeMA YIIOB TpajioM 3a 20 MuH cocraBnan 8—37 Kr, U3 HUX
3—17 Kr NpUXOOHUTCSA HA MEIKOro OXYHH.

B oceHHuil Iiepuon, CKOIUIGHUA OMYCKAIOTCA Ha riyouHbl 6omee 18—19 M.
Benmuuny MX MOXMHO OLIEHMTh MO TPaIOBEIM yJOBaM B okTAGpe 1978 r.,
Korga 3a 8 MMH TpajleHMA MO ropH3oHTY 19 M GbUIO BBUIOBJIEHO OKOJO
150 kr menxo# peiGel, cpemu KoTopoi 75% okxyHs, okono 20% miIoTBEI
U OKoJIO 5% epia. ITH CKOIUIEHHWA pacloJaralTcs Hajd BepXHeH rpaHHuen
HaXOX(IEHUA pANYLUKH. MHOoraa Menkuii okyHb KOHLEHTPUPYETCA Herocpes-
CTBEHHO B 30HE e¢ CKOIUICHMUA.

[Iniry OKYHA COCTaBIISIIOT IUIAHKTOHHBIE, IOHHBIE OPTaHU3MbI U PBIGHI.
Ha nepBom rogy »M3HM IO Mepe POCTa MIbKOB IIPOUCXOAMT CMeHAa JOMH-
HUpYIOLIUX OOBLEKTOBR MO UEMOuYKe 300IUIaHKTOH—32pOCiIeBble JTHUMHKH
XHPOHOMUJI, NpouMe HaceKoMble—GoKoIUIaBei—MoNodps ykieH. Ilocnemuas
cocraBnser Bcero 4.0—5.8% oT maccel muueBoro xomka (Xansko, 1983).
Ha BTOpoM M 4acTHYHO Ha TPeTbeM rofy *KH3HM (pa3mMepsl poib 107—124 Mmm)
B npubpexkbe NMULIA OKYHA CKIIAAbIBAeTCH M3 JIMUMHOK xupoHomun (30%),
B3pOCIIBIX HaceKoMbIX (35%) M 3apociieBOro IaHkToHa. OKYHH 3THX pas-
MepOB B OTKPBITOH YacTH o3epa MoTpebNANT ITMaBHBIM 06pa3oM IUIaHKTOH-
HBIX paykoB. B ocHoBHOM 310 Leptodora kindtii, Bosmina coregoni, BcTpeya-
10TCA Takoke BUAbl podoB Daphnia, Limnosida, Bythotrephes, Eudiaptomus
u gp. (puc. 65). .

OceHbio NHLI2 OKYHER 3TOro Bospacta bosee pa3HooGpajHa, YeM JIETOM,
CHIDKAaeTCA 3HayeHUe INpencraBuTesied poga Leptodora u Bospacraer —
Bosmina, Daphnia, Eudiaptomus.

Hauunan ¢ Bo3pacta 2+ B pauyMoHe OKYHA MOABJIAETCA PBIGHBIH KOPM,
a ocobH 3+ ¥ cTapiie MATalOTCA TOJBKO phIGoM. Tak, B Xenynkax okyHed
pasMepoM 167—427 MM u Maccoit tena 75—890 r oGHapyskeHbl yiiles,
IUIOTBa, epll, OKYHb, WMNOBKA, HO Gonee 80% pamMoHa BecHOM M JIETOM
COCTaBJIAIOT YKJIesa M IuloTBa. BropocrenenHyo U clnyyaiHyro NULY Y OKYHA-
XUUHHUKA BECHOW INpEACTaBNANT IUMMOBKA M EpI, a JIETOM — €pLI H OKYHb
(puc. 70).

XapaxTep nuTaHusA OKyHA B 30-X rogax ObUT TEM XKe, YTO M B HacTosALlee
BpeMs: MEIKHUI OKYHb ITUTAICA IUTAHKTOHHBIMHU XXHBOTHBIMHM, 4 KPYMHBIA —
xumnnyan  (MepByxun, 1927; IHexcbax, I'pannwneBckan-HekcGax, 1931).
Heckonbko H3MEHWIICA CIEKTp NUTAHWA OKYHA-XKLUIHMKA. Bexmyuias posb
B ero nuraunu 50 ner Hasan NpHHAWIEHKAIa IUIOTBE, a cedyac — yKJiee, YTo
KOCBEHHO CBMIETEIIBCTBYET O MAJIOYMCIIEHHOCTH YKJIeu B o3epe B 30-x rogax.

Ily Kk a TaKk e, KaK ¥ KPYMHbIA OKYHb, ABIIAETCA LIEHHBIM GUONOruye-
CKHM MeJIHOpaTopoM BOJOeMa. B MpoMBICIIOBbIX yoBax NOJA LIYKH HEBEJIH-
Ka, ee ynmoBsl B nepuof 1954—1978 rr. xonebGanucsy ot 0.4 go 19 u, cocras-
nAA B cpenseM 4.5 1 B rof. B Haumx 3KcMepHMEHTANIBHBIX YJI0BaxX Mpeobia-
g oco6u pazmepom oT 450 mo 480 MM u maccort 1300—1600r.
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s )2 [=los [FX 26 Emler [ 25

Puc. 70. CocraB muium oKyHA (g), wWyku (6), Hanuma (8), % OT KOnHYeCTBa 3aTJIoYeH-
HBbIX OPTaHU3MOB.

23 — yxnes; 24 — nnoTea; 25 — upmoBKa; 26 — epi; 27 — OKYHb; 28 — pAnylliKa.
OcranbHble 0603HaYEHUA Te XKe, YTO H Ha puc. 65.

Camble KpYIIHbIe 9K3EMIUTSPBI UMenH muny Tena 720—815 MM u maccy
3400—4450 r. BospacTHag CTpPyKTypa cTaja IIyKH, IO OTIJIOBJIEHHBIM
148 3ks3., npeacTaBieHa B OCHOBHOM ocobsamu oT 2 o 8 ner. [lononHenne
cTafa IyKu HeBelMko. Momonos B ynoBax cocraBisier He Gomnee 0.1%
U BCTpeyaeTcsA TOJIBKO B JINTOPAIH Ha GHOTOMNAX ¢ BOJHOM pacTHTENBHOCTBIO.
MMo-BupriMOoMy, Hanuyue NMomoOHBIX OHOTOMOB crnocoOcTBYeT Goinee 3ddex-
THBHOMY MUTaHUI0 MontoaM. CyllecTBEHHBIE Pas3/IMyMsA B POCTE ILYKH B pa3-
Hble TOAbl M B CpaBHeHMM C PpIOMHCKHM BONOXPaHWIHIIEM OTCYTCTBYIOT
(1abn. 65).

CpepHepasMepHasa K KpyNHasa LyKa YCHEHIHO OCBOMIIA HE TOJIBKO JIUTO-
pajlb, HO M OTKPBHITYI0 4acTb O3€pa, I7Ie OHA BCTPEYaeTc B CKOIUIEHHMAX
YKJIeH, IUIOTBBI, MEJIKOro OKYyHA H Jaxe paAnyuncu. Oovrumo 3a 20 mMun
TPIEHUA IO TOPU3OHTY HAXOXNAEHUA PANYIIKH B Tpal Nomagano X0 4 myk.
3TO FOBOPHT O CPaBHHTENIBHO HEBBICOKOI ee wioTHOcTH (100—300 3K3./kM?)
B UEGHTPIBHON 4YacTH o3epa, rae Iybuner Gomee 12—13 m. CyuiecTBeHHO
BBILLIE TJIOTHOCTD LYKY Haf riay6uHamm 4—11 m.

Buotenemerpuyeckve HabnmloOeHMA 33 pbpIOaMM, MEUYEHHBIMM YJIbTpa-
3BYKOBBIMHU NepeaTuMKaMy, TI0Ka3al, 4To OJIHM 0cobu ocTalTcA B pailoHe
MEYeHHs, a ApyTrHe nepemMeuialorcsa Hap rioybuHamm 6—12 m. 3a 6 cyT ofHa
Takaa ocobb NpOXOOMT B cpefHeM MyThb 3.5—5 kM. UX najibuue nepeMelLeHHA
CBUJIETENIBCTBYIOT O TOM, YTO B YCJIOBHAX MEJIATHATH 1yKa HE MMEET OrpaHH-
YEeHHBIX OXOTHMYBHX PpaHOHOB, COOTBEICTBYIOLIMX AOMALIHHMM YYacTKaM.
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Taonuua 65
JIuHeifHbIH POCT LYKH M3 PAa3NIMIHbIX BOJOEMOB, MM

Boapacrt, net I .
Bopmoem UTepaTypHbIR
2+ | 3+ | 4+ | s+ | 6+ | 7+ HCTOUHMK
Oa. Mneineeso 266 | 353 | 427 {502 | 575 | 639 | Kynemun u gp., 1971
Tot xe 295 | 365 | 434 |486 | 542 | 637 | Haum maunsie (1979)
PrIGuHCKOE 246 1336 | 411 | 496 | 586 | 674 | IlepmuruH, 1959
BOJOXpaHHJIMLLE
Tabnuyga 66
HMonananue ppiG B BbICOKOCTEHHEIE CETH
B HaryJbHblii nepuon, % oT yiona
Citoit poaHOI TOILLMA
Bup
BepXHUi CpemHMit HIDIHHIA
Illyka 53 4] 6
Hamum 21 32 27
KpynHbIi okyHB 45 27 28

ITo cytn gena 3TH phIObI YaCTUYHO 3aNONIHWIM HHLIY I€TarMYeCKNX XHUILHHU-
KOB, TAKHUX KaK CYAaK, OTCYTCTBYIOIMX B TaHHOM BO0EME.

Juanason nepeMelleHMA IMYKM B 0O3epe B OCHOBHOM ONpeneNsercs
XapaKTepoM MepeMEIICHUI CKOIUTEHUA YKJIeH, IUTOTBBI M MENIKOr0 OKYHSA.
910 MoATBEpXKOAETCHA JAaHHBIMH KOHTPOJIbHBIX 06JIOBOB: MecTa HaHGOMNbIIMX
MOMMOK WIYKH YacTO COBMajalM ¢ yyacTKaMH KOHIEHTpauuu puib, clyxa-
nux e muiuei. yxa, BepoAaTHO, 0Opa3yer cBoeoOpa3Hble CKOIUICHUA, KOTO-
pble TepemMellaTcA Beiled 3a craamu 3TUX pbib. Tosibko 3TUM MOXHO
0OBACHATL TO, YTO Ha riybuHax 6—10 M B psAde cnyyaeB wyka B GONBLIOM
xonuyectBe (15—23 9k3./ceTs) MOMafjaach B CETH TONBKO ¢ OFHOM CTOPOHH!.
B rny6okoBogHOH 30HE lyKa B OCHOBHOM MOEPXMTCH B BEPXHHX CIIOAX
Bombl (Tabi. 66).

B nerHee BpemA IUVIOTHOCTB B3POCNIOH HIYKHM B JTUTOPIBHBIX YYaCTKaX,
TaK e KaK M B IEHTPaJIbHOH 4acTH o3epa, Heboblias M B HEeBOJ OHA
nonagaetr pepko. IpuMepHas uMCIIEHHOCTR MOJIOBO3pENbIX OcoGell B o3epe
cocraBnseT 15—30 ThIC. 3K3., uTO AaeT 6uomaccy 145—290 w.

B nmuume myxu oGHapyxeHo 6 BHAOB pbI0, OJHAKO OCHOBHOW OTKODM
MIOeT 32 CYeT yKIeW, IUIOTBLI, eplla U oKyHA. BecHoil B mpubpexbe luyka
nuTaercs yxieed M wiorBod (puc. 70). JleroM 0cOBH IyKH, He cOBepLualo-
e GoNpUMX NepeMelieHHA (OcTawiuuecd B pailOHe MeYeHUs B TeueHHe
HECKOJIBKUX CYTOK), IHUTAKTCA B CKOIUICHHAX OKYHA M eplua. B xenmynxax
LYK, aKTUBHO NepeMELLAIIMXCA 332 CKOIUICHUAMM YKIIeH, IUTOTBBI U pANYLL-
KM, 3TH Buasl cocTaBislor Gonee 70% metHero pauvona. llyka — emun-
CTBEHHBIA XUIIHHMK, KOTOPLIA MOTpebiIsAeT pANYILIKY .

Hanum Takke ABNAETCA HEMHOTOYMCIIEHHBIM BUOOB B BOJOEME, €ro
roioBble yJioBbl 3a mocnemuue 20 yer xomnebaucs ot 0.5 mo 7.3 n. Yamre
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BCEro R YJIOBAX BCTpeyayIUCh OcobM cpemHero Bo3pacTa € [IIMHOW Tela
ot 510 mo 530 mm u maccoit 1300—1400 r. Mapemxa momapanmuce pbiGb
¢ miuHo# Tena 770—800 mm u maccon ot 3800 mo 5500 .

Pacter HariMM B o3epe xopoluo, Jocturas B Bospacte 3 JieT 456 MM,
4+ — 458 MM, 5+ — 462 MM, 6+ — 614 MM, 7+ — 699 MM.

UncnenHocTs HalMMa B o3epe B 1.5 pasa MeHslie, yem uyku. Ero
OT/IABJIMBAOT CETAMU IO BceMy O3epy Ha riy6uHax or 6 7o 16 M, HO IUIOT-
HOCTb CKOILIeHHH HeBenuka. OGBIYHO YIIOB COCTaBIIACT B cpefHeM 1 3ka./ceTs,
MakcumyM — 5. Hambosiee KkpymHble ocobu (oo 3—4 Kr) BCTpevanTCA
B JIeTHee BpeMsA M TOJIBKO B MecTax cBana rity6ous. Hanmum npupepxuBaercs
B OCHOBHOM IIPHM[IOHHBIX M CPEIHMX CJIOEB, HO ObUIM ClTyyau IOMMKH ero
U y camoil TOBepXHOCTH NpH Temneparype Bojsl 18—21 °C. [Ipegnonaraercs,
YTO 3TO CBA3AHO ¢ AehHLNTOM KHCIOpoAa y IHa 03epa.

Meyenue HanmMMa yiIbTPaIBYKOBBIMH IEpEeJaTYAKaAMM NOKA3aIo, V10
OMaNa3oH ero rOpUIOHTAIBHBIX MEepeMelleHU 3HAUYMTEeSIbBHO MeHbllle, Yem
y Wwyku. 3a 6 cyT HaGnlopeHHH MeuyeHble OCOOM CMECTHWIMCh OT TOUKH
ByInycka Bcero Juub Ha 0.5—-1.5 kM. 3TO TOBODUT O ero CpaBHHMTEIIBHO
HHU3KO# IBUraTelbHOM aKTHBHOCTH B JIETHHA MEpUOI.

Hanvm nuTaerca epuioM, OKYHeM, YKIIeeil, IUIOTBOH, B €ro palUoOHe
TAaKOKe ecTb JIATYLIKH U peutble paku (puc. 70). BecHol, Korga B HIIHHX
[OPM30HTAX TEMIEpaTypa BOAbI He IpeBbliaeTr 5—7 °C, muma Hatuma
COCTOUT U3 6 KOMIIOHEHTOB, YTO YKa3bIBaeT Ha €ro GOJIblIYI0 IBUraTe/IbHY0
aKTHBHOCTb B 3TO BpeMsA. JIeTOM IIpH MPOrpeBe HMXHUX M CPEOHHX TOPH3IOH-
ToB Bompl HO 10—15 °C pOBuraTenbHas aKTMBHOCTb HAJIMMa, MO AHHBIM
TeJIeMETPUYECKHX MCCIIe[JOBAHUMA, CHIDKAETCA M B IHILE BCTPEYAETCA TOJIBKO
3 KOMIIOHEHTa: OKYHB, eplll, MII0TBa.

B HacTosilee BpemMs MXTHOIIEHO3 03€pa IpPe[CTaBIIeH TpeMs 3KOJIOTH-
YeCKMMH KOMIUIEKCaMU: IUIaHKTodaramMu, OeHTodaraMM M XHMIIHMKaMH.
Obwas uXTHOMAcCa B 03epe cocTaBjigeT 7.6—12.8 Thic.Kr/kM?, B cpeaHeM —
okosio . 10 tbic.kr/km®* (Tabn. 67). Ilo Guomacce npeo6nafaiT poiObI
nenmaruyeckoro kommiekca. Cpeon pei6 3TOro KOMIUIEKCa Benyllas polb
NpUHAJIeXUT yKiee, Ha BTOPOM MecTe MeJKasa IUioTBa. Fixtuomacca prib
NeJardayii B LeJIOM OlieHuBaeTca B 2995—-4520 u, yro cocraBisger 5.9—
8.9 ThiC.KT/KM>.

CnenyeT NoguyepKHYTb, YTO B IEjIarMYecKMe CKOIUIEHMA BXOAAT Kak
THIMUHbIE Il€JIArMuecKHe BUAbI (YKIIeA, pANYLIKA), TaK M BHUAObI, KUBYILME
06buHO B mpubpexbe U y gHa (IUIOTB2, OKYHb, rycTepa) . XapaKTepuCcTHKA
PpbI6 MenarmyecKoro KomIuleKca npeacrabiieHa B 1abn. 68.

CyluecTBOBaHHE TaKOrO KOJIMYECTBa IeNIarnyeckux pul6 obecneunBaeTca
33 CUET MPOCTPAHCTBEHHON pa30BILIEHHOCTH UX CKOIUICHHMH B IE€PHOM HHTIEH-
CHBHOI'O Haryma.

Yknesn 3auumaeT MOBEPXHOCTHBIA TOPU3OHT IIOYTH IO BCEH aKkBaTOPUH
o3epa, n3berasa rIyGUHHBIX CJIOEB MeTa- M TunojuMHMoHa. HauGonee Brico-
Kas IUIOTHOCTh Yallle BCero MPUXOOMTICH Ha MecTa CBajla IyOGHMH Ha OTMeET-
Kot 6—12 M. Hixe ropu3oHTa Haxox(eHHA YKIIEH B IIepHO[, JIETHETO Harysa
B UEHTPLILHOM YacTH O3epa PacllOJIONKEHbI IOCTATOYHO IUIOTHBIE CMELIaH-
Hble CKOMJIEHHA CTalHbIX phIO, COCTOAILUME U3 IUIOTBBI, OKYHS, T'yCTEpBI
U MHOTJa epuia.
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TaGnuua 67

HxTtuomacca ppi6 o3epa (Ge3 ceronerkon X rofOBHKOB)
B 1978-1981 rr.

B T'myGokoBomHaA 30Ha Jxo u mpubpesxnbe B nenom no ozepy
17511
I, Kr/km? I Kr/xm? I Kr/xm?
Yknes 1700-2300 | 3350-4530 - - 1700-2300 [ 3350-4530
IInortea 595-1000 | 1170-1970 | 105-500( 210-980 | 600-1500 |1380-2950
OKyHB 360-720 710-1420 | 90-—180| 180-350 | 450-900 890-1770
T'ycrepa 100-200 200-400 |[100-200| 200-400 | 200—400 400-800
Panymka | 240-300 470-590 - — 240-300 470-590
Jlewy - - 120-180| 240-350 | 120-180 240-350
Epm1 - - 100-200| 240-400 | 100-200 200—-400
Ilyka - — -~ - 145-290 280-570
Hamum - - - - 96-194 190-380
Ta6nuua 68
XapakTepucTHka ppI6 nenaruyeckoro KOMIUIeKca
Makcu- HOnuHa, MM Macca Tena, r Koaddu-
B MAanbHbI LMEeHT Y-
i BO3pact, | Tpemensl Mim npenenbt Mim TaHHOCTH
ner KonebaHnA Kosiebanun no Knapk
Yknesa 8 94-135 |114.0+1.33| 7.2-26.2 |14.5+0.51]1.11+0.02
IInotea 6 73-137 [102.7+1.5 5.7-38.7 [17.4+1.08|1.50+0.03
I'yctepa 3 62-95 80.9%2.5 4.1-15.0 9.4+0.9 |1.70£0.01
OkyHb 2 90-126 [106.4+1.8 11.5-30.2 |184+1.1 |1.50+0.02
Panywka 6 196-236 |212.6+1.3 | 68.0-132.0[93.821.9 |0.94+0.01

CxoruleHna pANyIUKH B 03epe NPOCTPAHCTBEHHO OTHEJIEHB! OT CKOIUIEHHHA
IOPpYTHX MeJTarnyecKux poIb.

Poct nemarmyeckux pei6 xapakTepuayercs, KaK IpaBWIO, HU3KMMH
nokasarenAaMu. OCHOBHOM MO YHCIIEHHOCTM H OHMOMacce BHA — yKIlea —
pacTeT B O3epe 3aMETHO XYXe, YeM B IPYTHX BOOOEMaX, B YaCTHOCTH B PbI-
OMHCKOM BOIOXpAaHHWIIMLIE M HeKOoTOpbix o3epax Kapemnmu (MumuHCKMA,
1946; O3zepa Kapenuu, 1959; Pewiernuxos u ap., 1982).

Panyunca no mokasarensaM pocTa TaKXKe YCTYINAeT HEKOTOPBIM MOMyYJIA-
IMAM KpynHOH panyuuxu u3 osep Kapenun n Benopyceun (I'aunenosa, 1954;
[Toranoea, 1978). OTmeuenHoe HAMM CHIDKEHHE TeMIla e POCTa B TeyeHUE
nocneguux 100 7eT cBUAETENBCTBYET 06 YTHETEHHOM COCTOAHMM IOMYIALMH
B o3epe.

InotRa, rycrepa M OKyHb INpeAcTaBlieHbl B O3epe ABYMA 3KOJIOrvye-
CKUMM rpynnamu. Bonbinas yacTb ocoBeii MiIafLIero BO3pacTa ITUX BUAOB Phi&
oOuTaeT B MeJIarMIM ¥ NUTaeTcs INIaHKToHOM. JIpyTHe, ¢ MOJIHBIM Habopom
BO3PACTHBIX KJIACCOB, MOCTOAHHO >XMBYT B JIMTOPAJIM U CyBINTOpaIN, MUTAACh
NOHHBIMM M 3apOCIIEBBIMH JKUBOTHBIMHU M MOJIOJIBK0 PbIG (KPYNHBIA OKYHD).

Pasnmuumst B Temne pocra 3THX BHOOB M3 PasHBIX 30H ONpedeNsIoTCH
XapaKTepoM MUTaHKA. Ha npumepe IUIOTBBI U3 Pa3sHBIX BOJOEMOB [0Ka3aHO,
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YTO TeMIl JIMHEWHOIO pO¢Ta €€ 3aBHCHT OT ycnoBuit oTkopma. [1pu npeoGna-
OAHMM B palyMOHE pAacTHUTENIBHOCTM M 300IUTAHKTOHA MOKa3aTellM pocTa
Hu3kue. [lepexon Ha nuraHHe GEHTOCHBIMM OpPraHH3MaMM M 0COGEHHO MOJI-
JIOCKaMM BBI3BIBAET 3HAYUTENIPHOe yBenuuenue Temna pocra ([lomny6Hsid,
1966; BapanoBa, 1984). 310 e CnpaBeIIUBO M I BHAOB, KOTOPHIE Nepe-
XOOAT OT NMHTaHUA OeHTOCOM K XMuuiHOMY oO6pasy xa3uu. JI. K. WUnsuna
(1970) nokasana, yTo B IKCIepUMEHTe INepexol OKYHA Ha IEPBOM TOXY
JXM3HH HAa XMIIHOe IMTaHHE BBbI3bIBAET YBEIHMYEHME Temia pocTa ocobeil.

B uenom, HecMOTpA Ha BBICOKYIO 6OHOMAacCy 300ILUIZHKTOHZ, DbIOBI-
MIaHKTogarn . pacTyT B O3epe XyXe, YeM B Jpyrux Bojgoemax. Breicoxas
WICIIEHHOCTD YKJIeH, OCOGEHHOCTU ee¢ paclipeeneHus, Mo-BHOUMOMY, BbI3bI-
BaOT 0GOCTpeHHe BHYTPMBMAOBBIX OTHOIUECHMA Ha IOYBe MMUTAHUA, Clefd-
CTBHEM Yero ABJIAETCA 3aMe[jleHHMe Temmna ee pocTa. Huakuit temn pocra
MIIOTBBI, TYCTepbl U OKYHA OOYyCIOBJIeH ITMTAHMEM HE CBONCTBEHHLIM 1A
3THX BUIOB KOPMOM — 300MIIaHKTOHOM.

Benrtodaru cocrapnaiTt okono 14 % ot Bcedt uxTuomaccel. Uerbipe Bua
6entodaros — nem, eplu, MIOTBA U rycrepa Mo 6MOMacce HMeET IPUMEPHO
paBHoe 3Hayenue (Tabun. 67). B cymme ux 6uomacca oueHuBaercsa B 515—
1260 1, wiu B cpeanemM no Bogoemy 210—500 kr/km?. Berpeuatotesa Gento-
¢daru mo BceMy o3epy, HCKJIIOYEHHE COCTaBIIAET LieHTpasbHad, caMas IityGo-
KOBOJHasA 30HA, Iie OTMEYaTcA EBIXOH CEPOBOAOpOAAa M BecKUCIOpomaHas
30Ha. 3pech 6uomacca GeHTOCa He mpeBslllaer | I’/Mz. OnHako M cpelu
GeHTOodaroB Ha0NMIOOaeTcs HEKOTOpas IPOCTPAHCTBEHHAasA pa30G0LIEHHOCTh
o HarynsHeIM Guoronam. QcoGM Nelna B NepHOld Haryia paclpefenfaloTca
B CPaBHUTENIBHO Y3KOH Monoce rIy6HH oT 5 mo 12—16 M mo Bceill OKpyX-
HOCTH 03epa, epll BCTPeYaeTcsi B BOJOEME IOBCEMECTHO, HO HauboJIbIIAA
ero IUIOTHOCTh NMpHMypouyeHa K cBaly riaybun. IlmorBa u rycrepa saHumaror
mutopans U cyGnutopass o3epa. [lo cpaBHeHMio ¢ TNejarMaipi IJIOTBa
4 rycrepa JUTOpAIX M CyGIMTOpaiu MpeAcTaBieHbl 6olee KPYTHBIMU U CTa-
pbiMH ocoBsmMu (Tabi. 69).

O6mne [OCTYMHOrO KOpMa M HM3Kas YUCIIEHHOCTh pbl6-GeHTOodaros
B 03epe 00YCIIOBIIMBAIT XOPOLUMA TEMIT poCTa 3THX BMOOB, 0cOGEHHO Jieia
u epuua. [lo noxaszaTensam pocra 3TM BUIBI 3HAYUTETIBHO MPEBOCXOAAT MOMYTIsA-
LMK M3 1pyrux BopjoemoB (KinmoBsa, 1951; banaryposa, 1956; Tutenxos,
1956).

Kommnexc XMIIHbIX pbi0 BKIIOYaeT IUYKY, HAIMMA, KPYNHOTO OKYHSA.
B Hacrosee BpeMsa 3aMeTHaA PoOJIb B MPOMBICIIE NPHHAMIENKHT LIYKe U Ha-
numy. Buomacca atux pei6 cocraBnser 241—484 u, unn 470-950 kr/xm?.
OKyHb-XMIIHUK BbUIABJIIKBAETICA IaBHLIM 00pa3oM pblibaKkaMU-TTIOOHTENAMM.

3a cyer pa3Horo crnocoba 0XOThl, 0CODEHHOCTEH MOBENEHUA U paclpene-
JIEHHA XMUIIHUKH OCBOWIM IMpaKTHyecKM Bce OGuoTonbl. Hanum muraercs
MeNKHMHU GeHTOogaraMi, H ero HarylbHbIMM YYACTKAaMH ABIISIIOTCST MeCTa
CKOIUTeHHMi epilia, JIewa, IIIOTBbl ¥ OKYHA B JIMTOPAIM U CyOIUTOpaly o3epa.
llyka, oburamiias B JIUTOpaTH, BedeT cebA KaK XULIHUK-3acaguukK, a B cy6-
JIUTOPAJIM M [MeNardalM 33aHUMaeT 3KOJIOTHYeCKHe HHMUIM OTCYTCTBYIOILMX
B o3epe cymaka M Gepllia, OCBOMB YTOHHBIH THI OXOTbI. JTOT THI OXOTbI
XapaKTepeH M Ui KPYIHOTO OKYHA. XMIIHBie PhIObI 03epa MO CPaBHEHHIO
C NONyJNALMAMM XHHHUKOB M3 [APYTMX BOAOEMOB 0OONagalT XOopOoUMM
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Tabnuma 69
XapakTepHcTHKa poiG-GeHTodaros

Maxcn- Jnuma, MM Macca teng, r Koaddn-
Bun MAaTbHbIA IMEeHT yIm-
BO3pACT, | mpemenbr TIp efeNbl TAHHOCTH
ner Koebanuna Mim Kosebanus Mim no Knapkx
Jlew 19 260~520 |378.7+5.9 | 270-3800 ]1093.0£67.6 | 2.0+0.04
Epw 7 75-143 |1144+2.2 | 6.9-39.9 21.7+£1.07 1.4+0.03
IInorpa 12 110-230 |141.024.2 {20.6-133.0 | 64.7x1.7 1.5+0.03
I'ycrepa 11 122-278 |152.6+7.4 | 58.0-400.0 | 160.6+6.7 |1.75+0.05
Ta6nuua 70
XapaKTepHCTHKA XHIUHBIX pbI6
Maxcn- IInuna, MM Macca Tena, T Koaddu-
Bun MATBHBIT LIMEHT Y-
BO3PACT, | mpenensl npenesnnl TAHHOCTH
ner KoneGanna Mim Konebarma Mim o Kmapic
Illyka 8 340-770 |504.0+13.0| 285-3040 [1112.2+79.8 | 0.89x0.01
Haymum 7 310-705 |407.3+45.21 250—-2080 | 808.8+80.6 | 1.21:0.02
OKyHB 9 150-385 |287.9+15.3 21-896 412.5+£40.9 } 1.72+0.03

temnoMm pocra (Ilepmurtun, 1959; PewernunkoB u gp., 1982). O6Gwan
XapaKTepUCTHKA XHUIUHBIX pbIb gaHa B 12a61. 70.

Kak M3BecTHO, XMIIHMKM B BOJiO€Me BRHIIOJIHAKT POJIb MEJIMOPATOPOB,,
NoTpetyifAA MEeNKUX MAaJIOUEeHHbIX pbIG, Tyropocible (GOpMBI HEKOTOPBIX
BHIOB pbIO, OOJIBHBIX M 3apa>keHHBIX MapasutamMHM ocobeil. B osepe Bcemnu
XHIMHHKaMH noTpebnserca go 30% rogoBo# HpOAyKLUM yKileH, IUIOTBEI,
pAnyuky, oxono 70% rogoBol MpPOmyKUMHM OKYHA M B 2.5 pasa Gomblue
BBIYMCIIEHHOH Hamu npomykumu epwa. [locienHee cBUpeTenscTBYyeT O He-
goyyeTe HaUIMMM MeTOJaMM eplia B 3KOcCHCTeMe Bopgoema. OrpomHas
YMCIIEHHOCTh MEJIKMX MAJIOLEHHBIX BHEOB MeJarn4ecKoro KOMILIEKCa
WU CpaBHUTENBHO HebOIbllIoe HCIONb30BAaHHE HMX XHIUHBIMH phHIGaMM NO3-
BOJIAET CHENAaTh BBIBOL O HEOOXOOHMOCTH YBEJIMYEHMA KOJINYECTBA XMLI-
HHUKOB.

IIuimeBsle B3aMMOOTHOILEHHA B pa3sHbIX MO THIY NHTAaHHA TrpymIax
ppi6 (wianxrTodary, GeHTodarn U XMUIHUKHK) CKIIAIBIBAKTCA TakuM o6pa-
30M, UTO B OCHOBHOM CXOACTBO cocraBa nuum (CII-koadduunentsr) Mexny
BHIAMH KKIOW Tpynnbl He3HaumrtensHoe (puc. 71). 310 ompemensercs
MPOCTPAaHCTBEHHbIM pa3fieieHHeM pbIG pasHbIX BHOOB KaK IO BEePTHUKAIH,
TaK M 1o ropusoHtam (Manmnuu, Jlunauk, 1983). B Tex cnyvasmx, xorga
OTMeyaiM Gonpllioe CXOOCTBO MHIIEBBIX CIHEKTPOB, BEIMUMHY MX, KaK Mpa-
BWIO, oONpeleJyin HauGosiee MHOrOYHMCIIEHHBIE KOPMOBBIE OpPraHM3MBI.
B mume wiankTodaros Buabl U3 pogoB Bosmina u Leptodora, Gentodaros —
Stictochironomus u Chironomus, XMUMHUKOB — YKIJef, IUIOTBA, OKYHb
H eput. CaMbiii MHOTOYHCIIEHHbIA KOMIUIEKC — IUTaHKTO(ard — norpe6isior
332 BEreTauMOHHBIA ce30H 7—11% romoBoll NpOSYKUHH 300IUTaHKTOHA,
n3 HUX 5—7 % TNpUXOOMTICA Ha oMo ykiieM. beHtodaru Brrepator 12—22%
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Pruc. 71. CXxeMa MHIIEBBIX OTHOLUEHMH prIb o3epa.

1 — Gonee 30% B paumoHe; 2 — 5-29 %; 3 — MeHee 5 %. IInowiagm KBagpaToB MPONOp-
LMOHAITRHbI 6MoMaccaM prI6, 300MIaHKTOHa U 3006eHToca (6e3 MOoJITIoCKoB).

roJoBOH NpOAYyKIHM MATrKOro 30o6eHTOca, XMIHUKK — 29—31% ropoBoil
NpOOyKIUH YKJeu, mwiorBsl, panyixu (Kusumo, IlonoBkoa, 1983).

PoibHBI npoMbiceNl Ha 03epe CYIIECTBYET C WCTOPMYECKHX BpPEMEH.
OtpbiBounble cBefeHHa, orHocaumeca Kk XVII-XIXBB., yka3ssiBaloT Ha TO,
yTo O6UMMA rogoBo# yyoB B o3epe paBHasIca 1000 u/rog. HanGonee uenHom
priGoii B yI0Bax cYMTaach MepeciaBcKas ,,censap” — panynka (Coregonus
albula) . Maxcumanshpie ynoBbl ee gocturaim 205 u (puc. 72). Ilo Bceit
BEPOATHOCTH, MPOMBICIIOBAsA HArpy3Ka Ha pbIOHBIE 3aMachl 03epa B TO BpeMsa
Ob1a HACTOJIBKO 3HAYMTENbHA, YTO BBIIBAIA YMEHbIIEHHE YHCIIEHHOCTH
panyuxu (KaBpaiickuit, 1893).

B Teuenue nmocnemuux 50 mer HabmropaercsA obluee CHHKEHHE CpPeHEro
rofioBoro yjosa peiGbl B o3epe (puc. 73). Ecu B mepuom 1937—1948 rr.
B cpedHeM 3a rof Beutasiuusany 1141 u, B mepuonm 1949—1965 rr. — 782 1,
to B nocieguue 20 ner- — 389 1. CooTBETCTBEHHO NMPOMBICIOBas prIGONpo-
OYKTHBHOCTb o3epa B 1970—1980 rr. cumamwmack ¢ 1600—2100 xr/xm?
mo 600—800 kr/xm?,

AHaIM3 KOJIMYECTBA pbIGAKOB H IPUMEHAEMBIX MMM OpyAMi JIOBa
NOKa3ajl, YTo B TeyeHHe Nocienuux 50 JeT MpoM3OLUIO TaKiKe CHIKeHHe
npomeicioBoro ycwiua. Eciu B nepBelil Nepuod KOJHYECTBO pbIGaKOB
gocturaio 44 u B pabGote ucnonesoBanoce 900 cereil m 4 HeBOHa, TO BO
BTOpPON NepHOd KOJHYECTBO pbIGaKOB H HEBOJOB CHM3WIOCh B 2 pa3a,
a B HacTosllee BpemMA B JIOBE NPMHMMAIOT yyacTue Toiibko 10 phiGaxoB,
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KoTopble paboTalT ¢ OfHMM OeperoBbiM HeBOAOM. OIHAKO KOJIHMYECTBO
BbUIOBJIEHHO! pbIGBI, NIPUXOAALLEHCA B CpefiHeM Ha 1 pbibaxa B deHb, B Co-
BpeMeHHBIH NMepuo B 1.5 pasa 6ombitie. OTCI0Aa MOXHO MOJIATaTh, YTO CHUXKE-
HHe OOLIMX TOIOBBIX YJIOBOB IIPOU3OLWIO HE 32 CYET YMEHbLIEHUA YHCITEHHO-
cTH pbl6 B BOOoOEMeE, 4 33 CYeT CHIDKEHHMA NPOMBbICIOBOro ycunus. Kpome
TOro, cjenyeT LOOaBMIb, YTO B MOCJEAHHE TOAbl Pe3KO BO3pocia U poiib
mobuTensckoro jopa. KonnyectBo noObiBaemoil peibbl priGaKaMu-mioGHTe:
namMu oueHuBaetcA B 250—500 u/ron (PopryHatoB, MockoBckuit, 1970).

CyluecTBEHHble HM3MEHEHMA MNPOU3OLUIM B CTPYKType HXTHOLIEHO3a.
Peako M3MeHWIMCh COOTHOILEHMSI pa3sHBIX 3KOJIOTMYECKHMX TPYNN peiG U BH-
OOB B Kaxuo# rpynne (mwiankrodaru, Gentogaru U xuumuku) . Ecnu 60 et
Ha3ag B o3epe Npeobnaganu 6eHTodaru M XUIHUKY, TO HauynHaa ¢ 30—40-x
rofioB M MO HACTOfAlLEe BpeMsA Hanbolee MacCOBBIMH M MHOIOUHMCIICHHBIMH
CTAIM MeJIKMe Menardyeckne Buppl (Tabn. 71). Yke MHOrMe romnl OHM
COCTaBIIAIIOT OCHOBY Bcell H06bIBaeMON phuIOBI B oO3epe. YJIOBBI MeJIKOR
pbiGer pocthraor 700—900 u, 1. e. Gonee 70% Bceit moGbiBaeMOH pHIGHI,
cpeoy¥ KOTOpOi Belyllas poiib NpHHAmIexXHT ykiee. Ee nonynauua nocturna
HebpIBATIBIX pa3mepoB, ¥ mocnemuHe 30—40 7neT oHa cocTaBiAeT OCHOBY
npomsicna. CilegyeT OTMETHTD, YTO YKJIEA elle B NMPOLUIOM CTOJIIETHU JaBajia
MOILHbIE BCNBILKH yuciieHHOCTH. Tax, B 1871 r. ee BoUIOB mocTHr 246 1,
wnn 38% et obiero rogosoro BpuloBa. Ho B oTiiMuMe OT Hallero BpeMeHH
TaKHe BCIbUUKH ObUTH PEOKH U HEperyIIApHBI.

Cyna nmo NpoMEBICNIOBRIM YJIOBaM, B 03epe NPOU3OLUTO 3aMETHOE CHUE-
HHMe YHCIIEHHOCTH PSAMYyIIKH, HayaBllieecA ellle B NMPOLUIOM crojieTuH. Eciu
B cepeivHe MPOLUIOro CToJIeTHA yioBbl ee gocTurainy 20Q Thic. 3K3., YTO [IPH
cpenuedl HaBecke 160 r gaBamo Benuuuny Gosee 300 u (Bopucom, 1947),
TO B FOMBI HAlMX MCCIIEIOBAHWIA OHM yXke He NMpeBbIIATH 4 1, 2 B OTAENb-
Hple romel konebamucy or 027 mo 34 u. OpgHako BBUIOB PATYLIKH
B O3epe B HacTOAlllee BPeMs He COOTBEICTBYeT ee OHOMacce, COCTaBIIAIOILCH
okono 300 11. 3To 06y cI0BIEHO 0COBEHHOCTBIO IPOMBICTIA, KOTOPBIA He OXBa-
THIB2ET LIEHTPAIBbHYIO YaCTh 03€pa — OCHOBHOE MeCTO OGHTaHUs BUA.

Hapany ¢ ymeHbilleHHeM YHCIIEHHOCTH PANYUIKHM, OTMEYaloTcA 3HayM-
TeJIbHble W3MEHEHUA B CTPYKTYpe M IJIaBHBIX XapaKTepHCTMKax ee MOMyJA-
uuu. Ilo BceM OHOTOTHYECKHM IOKa3aTesIAM IONYIIALNA HAXOOUTCA B yTHe-
TeHHOM cocTosfHuMH. B mocnepuue 100 ser Ha 14 % CHH3WIHCH ee CpelHME
pa3mepsl M Ha 36 % — Macca Tena, yXyAlnuIcsa TeMIl JIMHENHOTO poCcTa U TeMIl
poCTa Macch! TeNld, CHU3WICA BO3pACT IOJIOBOro co3peBaHusa (Ha 1 rom),
B MOMyNALMH COKpaTlach JOJA CTapLleBOo3pacTHbIX phiG. B ymoBax ouens
MaJI0 pBIG MNaflmMX BO3PACTOB, 2 3TO CBHETESILCTBYET O IUTIOXHMX YCIIOBMAX
pa3sMHOXeHHA. Bce 3TM UaMeHeHMs — NpAMoOe CIIEACTBHE yXy/leHHA abuo-
THYECKUX YCNoBUA B o3epe. O6pa3opaHne 6ecKUCIOPOIHOMN 30HBI COKPATHIIO
30HY JIeTHEr0 Haryna pAMyLUKH, YTO NPHBETIO K YXYOIIEHHIO YCJIOBHM
OTKOpMa NOMYNALMH M CHI)KEHHI0 TemIa pocTta ocobed. Hapyenue xucio-
POAHOTO pEeXHUMa 3MMOM B TepHOHd, HHKYOAlMHM HMKPBI, CHHXECHHE YDOBHA
03epa U yMeHbIIEHHE €ro MPOTOYHOCTH OTPHMIATENIBHO CKAa3bIBAIOTCA Ha pas-
MHOIEHUH PAMYLIKH, 2 CIEAOBaTENbHO H €€ UMCIIEHHOCTH.

B wicnenHoctd GeHTO(aroB ¥ XMIIHUKOB H B COOTHOIICHHH MX BHJIOB
NpoCIIeXMBATCA cienyonme n3meHenna. Ilo cpaBuenmio ¢ 30-mMu rogamu
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Ta6nannua 71

CooTHOLIeHHE PA3THYHBIX IPYTHI PBIG B MIPOMBICIIOBBIX YJIOBAX 03€pa
(mo: MakxoBeeBa u ap., 1964)

Tonnl
Tpymmna
pbi6 1920— 1926— 1937 1942— 1947— 1952— | 1957— 11962—
1925 1930 1941 1946 1951 1956 1961 1978
Menxan 13.5 10.0 66.9 72.5 71.8 62.4 78.8 74.3
priGa
ITnotea 29.5 53.3 20.2 19.0 16.3 24.3 10.7 11.6
KpYIIHasg
XUIIHUKH 34.0 23.0 9.0 6.2 1.7 5.1 4.4 3.9
Kapnobbie 13.0 2.1 2.7 14 1.4 54 2.1 5.7
IOHHBIE
Pamyuixa 10.0 11.6 2.1 2.8 2.8 2.8 5.0 4.5

B yJIOBaX COKPaTWIOCh KOJIMYECTBO KPYNHOH HEHTOCOANHOMN IUIOTBEI M KPYTI-
HOIO OKYHA-XMIIIHHKA, pe3Ko YIana yucieHHocTs epmia. KomgmyectBo newa
B BOJoeMe Bcerga 6bUI0 HEGONBUIMM, €ro HHCIEHHOCTh OrpaHMYMBAIIACh
YCIIOBUAMH pasMHOXeHHA. CydA NO KayeCTBEHHBIM XapaKTepHCTHKaM
6eHToaroB ¥ XMUHUKOB (TEMN pOCTa, XXHPHOCTD, YIIUTaHHOCTH) , 3TH TNOILY-
JIALMH HAXOOATCA B XOpOLUIMX YCIOBHAX.

IMpuyMHBl U3MEHEHHMA CTPYKTYPHI NMONMYNAUMNA OKYHA HESACHBI, TOTAA KaK
yMeHbIUEHHE YHCIIEHHOCTH KPYIHOH MOJIJIICKOAOHOK IUIOTBBI MOXET GbITh
CBA32HO ¢ HapylIeHHeM IMONMYJIAIMOHHOTO romeocrasa (HCYe3HOBEHHE M3
BOJOEMa IPYMNIMPOBOK IUIOTBhI, KOTOpbIe HePeCTWINCh B p. Bexce) u mpak-
THYECKH C NOJIHBIM OTCYTCTBHEM B BOJOEME B HacTOslliee BpeMs ee H3Nrb-
JIEHHOTO KOpMa — MOJUIIOCKOB.

3aMeTHBIE KOJIMYECTBEHHbIE M KaueCTBEHHbIE H3MEHEHMA MPOM3OLIUIH
He TOJIBKO B COOTHOMIEHHM BHIOB pbIG, HO U B HX KopMoBoil 6a3e. Ilo cpaB-
Henuio ¢ 30-Mu rojamu TeKyluero CTOJIeTHs yBenuwuwiack B 2.5—3.7 pasa
6uomacca 3oomnankToHa. KonuyecTBo BeHTOCa Ha eMHMIYy NIIOLIAAM OCTa-
JIOCH TAKUM e BBICOKMM, Kak U 50 jer Hazag, HO Npu AedHIUTEe KHUCIO-
pola B LEHTPAJIbHOM ITyGOKOBOAHOM 4acTH 03epa GEHTOC B Hed MPaKTHYECKH
OTCYTCTBYeT, ero Guomacca cHusmiaack no 0.8 r/m®. 30Ha C XOpOLMMH
KOPMOBBIMH YC/IOBUAMM 11 pbIO-OeHTO(hAaroB OrpaHHYIIACh ITyOMHAMU
13—17 M. B B6eHToCce foMHUHMpYIOLIEee NOJIOXEHHE 3aHATH OJIMTOXEThbI ¥ XUpOo-
HOMM[IBI, MOJITIOCKH — ITOYTH MOJTHOCThIO MCYE3IIH.

Bce 310 moBinexsI0 MEepecTpodKY B MMIIEBBIX LENAX IKOCUCTEMbI 03epa.
Kax 50 ner Hasam, Tak M B HacTosllee BpeMA B 3KOCHCTeMe O3epa NMOTOK
JHEpPTU¥ UAET MO OBYM OCHOAHBIM TPOMUUYECKHMM LENAM: NEepBag U3 HHX —
300IJIaHK TOH—PBIObI—TIaHKTO(aru—XHUIlIHbIE pbIObi, BTOpafg — 3006eHTOC—
pbiGbI—GeHTOparn—xHuiIHbIe pbIOBI. B Hayae paccMaTpHMBaeMOro Inepuopia
npeobrnagany ppibbl ¢ GEHTOCHBIM THIIOM IIMTaHHA, W Haubojiee BEPOATHO,
YTO BTOpOH THN TpoduueckoH Lemu ObUT OoCHOBHBIM. B HacTosAwee Bpemsa
npeoOafaeT NepBbId THI MUIIEBOH lLieny, 1HO0 06a MMET paBHOE 3HAUEHHME.

AHann3 NUTaHUA W NMUIIEBBIX B3aHMOOTHOIIEHHA PbI6 B 03epe MO3BOJIAET
cIenarh BBIBOJ, YTO MPUUMHOM yXy[IUIEHHWA TeMIa pOocTa MejlarMyecKHX pbid
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ABNACTCA He KOHKYpEHIMA M3-32 IHIUM, TAK KaK Bble[JaHHe 300IUIaHKTOHA
He npesbiaer 10%, a ckopee M3MeHeHHMe aGHOTUYECKMX YCIIOBHUH MWM3HM
B 03epe, KOTOpble OTPHIATENIPHO CKA3LIBAIOTCA M Ha YCIOBUAX Harysa pbib.
Tak, m1a pAnynIKM coKpatwica o0bemM BOOHOTO CIIOA JIETHErO Haryna 3a
cyer 06pa3oBaHus GeCKHUCTIOPOHHON 30HbI. Beckucnoponnas 3o0na, KOTOpast
B 30- ropgpl MHOrAa NoABIATIACH B ITTyGOKOBOIHOH YacTH o3epa, B IOCINed-
HHe 20 5ner yCTOHMUMBO COXpaHAeTICA JIeTOM B TeyeHHe IOoIyTopa MeCALEB.
B nocnepure rogpl AeULUAT KHCIOPOAA B 03epe OTMeYaeTcs M B IOJIeOHbIH
nepuof.

HameHeHne aGHOTHYECKHMX YCIIOBMH JKM3HM B 03€pe, ero TpogpHyecKoro
CTaTyca CBA3AHO NPEX[Ee BCEro C YCHWIEHHEM XO3ANCTBEHHOHN NeATENbHOCTH.
Ocy1iienne 6o0T Ha Bogocbope, 3a60p BOABI U3 03ep2 Ha MPOMBIIITEHHLIE
H XO3AKCTBEHHbIE HYXIbl, CTPOHTENBCTBO IUIOTHMHBI Ha p. Bekce mamenmno
COOTHOILIEHHA B 3JIeMEeHTax BOAHOro GajaHca 03epa, HECKOJIBKO yMEHBLIMIO
ero InpoToyHocTh. MHTEHCHUKALMA CENbCKOXO3AACTBEHHOTO NPOU3BOICTBA,
yBelIMYeHHe KOJIMYecTBa INpPHMEHAEMBIX YOOOpeHMH, NecTUIUOOB M repOH-
I[MOB BbI3BAJIM MOBBILIEHHOE NOCIYIUIEHHE B 03¢pO GHOI€HHBIX 3]1IEMEHTOB
H, KaK CIIe[ICTBHE 3TOrO, 3BTpo(pupoBaHKe BOoeMa.

IlepBrie mpu3HaKkH 3BTPOGHPOBAHUA 03epa OTMeyTHCh eme B 30-e roasl.
ITo peayneratam wuccnepoBanuit 70-x rofoB BOOOEM XapaKTepU3OBaJICA
Kak Mme3oTpodHbid. [Ipousolrennme B nocnegHee BpeMa H3MEHeHHA CO3AIH
YCIIOBHA, IIpM KOTOpbIX MPEUMYIIECTBO B 3KOCHCTEME 0O3epa MOIYYIIH
KapmoBble M OKYHEBble BHIbl, a MpeACTaBUTEIM CHIOBBIX, B YaCTHOCTH
pANYLIKA, OKA3aJIMCh B YTHETEHHOM COCTOAHMH. [IponomiaTeNIbHOCTh M MH-
TEHCHBHOCTb IPOIECCA BBITECHEHHUA PANYUIKHM OKYHEBBIMM M KapnoOBBIMU
ppibamu  OyHeT omnpedenATbCA TEMIIOM [allbHEHIIero 3BTpPodHpOBaHUA
BOJIoEMa.

A M3MeHeHHA COBPEMEHHOIO COCTOAHHMA MXTHOLIEHO3a B IONb3Y
YBEJIMYEHHST CHUTOBBIX HEOOXOJMMBI peaM3alUdA CHUCTEMBl MepOINpHATUH
HO 3aMe[jIeHHI0 H IpeKpallleHHIo Tpoliecca 3BTpodpUpOBaHIA 03epa, OPTraHu-
3aIyA PalMOHAIPHOTO OTIIOBa MAJIONPOAYKTHBHBIX NMOMNYJIALUH XU pbibOBOA-
Has TIoMOUIs B BOCIIPOU3IBOJCTBE LeHHBIX BUAOB phIO.



Inasa IV. OBlIASd XAPAKTEPUCTHKA
9KOCHUCTEMbBI O3EPA

OCOBEHHOCTH NMPOAYKIIHOHHOTI O
H AECTPYKIIHOHHOTrO MPOLECCOB

Onmoit U3 BaXHeANIMX XapaKTePUCTHK GYHKUMOHHPOBAHHUS IKOCHCTEMBI
BOJOEMa SBJIAETCS COOTHOLUEHME B HEM NPOAYKUHOHHBIX M HeCTPYKIMOH-
HeIx npoueccoB. IlepBrie Takue comocraBleHHA ObUIM C[eJIaHBI Ha OCHOBE
HaGJIIoMeHNH M pacyeToB MO TNIy6OKOBOAHOM 4YacTH O3epa, MPOBEdeHHbIX
B JIETHMH IlepHop. YTBEpXOAIOCh, YTO TPOLECCHl pacliajia OpraHMYecKoro
BELeCTBa B BOJAHON TOJIILUE 3HAYMTEJIBHO NMpeoONafalT Haj ero mpomyLHpo-
BaHMEM, B CBA3M C YEM OCHOBHAsA pOJIb B 3KOCHCTEME OTBOOWIACH NMOCTYIUIE-
HMAM aJUIOXTOHHOM opranuyeckol Mmacchl (JlanteBa, MonakoBa, 1976;
Cron6yuos, 1983).

Jna nonyyeHus Gomee 061LEK TUBHOM OliEHKH BHY TPHBOJOEMHBIX IIPOLEC-
COB B MCCIIEJOBaHHMAX MOCIICOHUX JIeT 0C000€ BHUMAHHE Y/IeNANOCh U3YYEHHIO
OT[ENbHBIX HauboJiee 3HAUYMMBIX 3BEHBEB IPONYKLHOHHO-IECTPYKLHOHHON
Leny, yueTy MOpgOornyecKux ocoOeHHOCTel pasiMyHBIX YYacTKOB O3epa
U BepTHKAIBHOM CTPYKTypbl €rO BOJHOH TOJNIUM B XOAE IOJOBOTO LMKIIA.
Ilpn oueHke MepBUYHOW NMPOOYKLMM NOMHMO (POTOCHHTe3a (PUTOILUTAHKTOHA
ObU1a omnpeperieHa MPOAYKUMA BhICLIEH BOAHOW pPACTHTIEIBHOCTH M IpeamNpH-
HATA MONBITKAa OUEHHMTH BKIAJ MuKpodurodenroca. K atim ganHpIM no6aB-
JeHa (KKaK 3BeHO aBTOXTOHHOIO MOTOKa) GaKTepHalbHaA acCUMMWIALMA yTile-
KUCIIOThI B Bofie U wiax. OnpeneneHne qecTpyKIMH OpraHMYeckoro BellecTBa
NpPUHATHIMM MeTOJAaMM OTpaxkaeT BKJIa[ B 3TOT MPOLECC BCETO J>KHBOIO
HaceJleHUA BOJOeMa, 3a McKJiloueHHeM pbl6G. [IbiXaHMe IUTaHKTOHHOTO
cooblUecTBa OLEHEHO MO MOTpe6GNeHNI0 KHcIopoAa B Bofe, GeHTOCHO-
ro — B IpyHTax. YuTeHbl aHa3poOHble GaKTepHaJibHbIe INPOIECChl paclaga
B WIax.

Bepymas posp B NpoAyKUHMOHHOM 3BeHe O3epa IPHHA/IEKUT HUTO-
IUIaHKTOHY, Ha JIOJII0 KOTOPOTO MO AaHHBIM rOJHYHOro Uukia 19841985 rr.
npuxogurca 10 84% BHOBb CHHTE3WPOBAHHOIO OPraHHYECKOTO BeLIECTBa
(1abn. 72). OcHOBHas ero yacTh 06pa3yeTcsa BO BpeMsa JIETHEr0O MaKCHMyMa
pasBuTua Bogopocied (2—4 r C/(m? +cyT)). Takas BhICOKas NpPOXYKTHB-
HOCTb ITIpU CpaBHUTEIBHO HeGONbIION OuomMacce HTOIUIAHKTOHA SBJIAETICA
clefiCTBHeM OGUMPHOTO TPOGOreHHOTO CIIOA, OGYCIOBIIEHHOTO HE TONBKO
¢bU3INYeCKNMH CBOACTBAMM BOJbl 03epa, HO U OCOGEHHOCTBIO JIETHErO pac-
npefenenus GUTOIUIAHKTOHa B BOOHOM Toiwe (cM. puc. 46, 2). Gopmupo-
BaHMe aHa3pOGHOTO THMIONMMHHOHA K 3TOMY BpPEMEHM YX€ 3aKOHUMIIOCH,
U TOCTyIleHHe GUOTEHHBIX BellleCTB M3 HEero B SIMWIMMHHOH, IAe Habmro-
oaicA peskuit JedMIUT COeJMHEHMA a30Ta, 3HAUYUTEIBHO 3aMEJTIOCH.

213



Tadbnuna 72

CooTHoLIeHHE MPOLECCOB NPOAYKUMH H ASCTPYKIUMH
OPTaHHIECKOro BELeCTBA Ha Pa3IMIHBIX YIACTKAX 03epa, T C,

pr
30Ha o3epa
IIponecc

JHMTOp&IbHAA cyGrmuTopanbHaa | npodynmanbHan
DOTOCHHTE3 PUTOMIAHKTOHA 920 6780 6880
Iponykuus MakpodHTOB 600 0 0
Tor e puTOMHKpOGEHTOC 640 0 0
TemHoBaa accumumsiuua CO, 20 S0 190
B BoOMle
ToT *e B IpyHTax 130 250 230
Bcero 2310(13.8) 7080 (42.4) 7300 (43.8)
HecTpykums B Bofie 240 3490 7740
ToT e B rpyHTax 700 1940 1920
Bcero 940 (5.9) 5430(33.8) 9660 (60.3)
Pa3HoCTb OGUMX NMPOAYKIUMHU +1370 +1650 -2360
M JecTpyKIIMH
OTHolleHKe o0LIelH NpoayKIUHA 0.41 0.77 1.32
K OeCTpYKUHH

IIpumevanue. B ckoGkax maHul MPOAYKUMA M OeCTPyKLMA Copr» % ot obei
A o3epa.

B moBepXHOCTHOM 2-MeTpOBOM Cjl0€ HPH MaKCHMMAJILHOW MHCOJIALMHM CKOH-
LEHTPUPOBAIUCh  a30TOUKCHPYIOLUME  CHHe3elleHble BOJOPOCIH  pPOJOB
Anabaena w Aphanizomenon, a Taxoke YacTb omynsauun poga Ceratium, KOTo-
pbie B CyMMe OINpeHeNAloT NepBrii MUK doTocuHTe3a. Ha rny6une 7-8 m
NP MpO3payHOCTH 3.5 M B YCIIOBUAX MOHMXEHHOM COJHEUHOM pagualMH,
HO C IIOCTOAHHBIM MOATOKOM OMOTEHOB B pe3yNbTaTe MHKPOGHOIOTHYECKHMX
NpONEeCCOB B MIIaX BBIABWICA BTOPOH — MeTAIMMHMANIbHBIA MUK 06pa3oBa-
HUA NePBUYHON NPOOYKIMH 32 CYST KOHUSHTPHPYHOLIHXCA 3/1eCh NpeacTaBu-
Teneit popos Ceratium u Asterionella.

HnreHcHBHOCTE GOTOCHHTE3a B pacyeTe Ha 1 11 B JIMTOpPAJIbHOM 30HE
03epa He HIKE, a 4acTO TpeBOCXOJUT TaKOBYI0 ryGOKOBOIHOH, HO Golee
90% npopyxkuMH ¢UTOIUIZaHKTOHa Oflarojapsa OGLIMPHOMY TPOGOTeHHOMY
CTIO10 MPUXOOUTCA Ha mocrenHiolo (Tadn. 72). OpHako MyTH TpaHc$OpMaLuy
MEepBUYHOA NpPONYKLMM Ha OTHENbHBIX YYacTKax oO3epa pasinuHbl. Ecmu
B IJIyGOKOBOOHOM 30He CHHTE3MPOBAHHOE OPraHMYeckoe BEIECTBO MOJI-
HOCTBIO pachafgaeTcA y>ke B BOOHOM TOJNLIE H OeCTPyKLHA 3[eCh MpeBbIlIaeT
HpOOYKLHNI0, TO B OCTAJIBHOM Y3CTH BOJIOEMA OHO OCTAeTCA HEOKCIIOIIb30BAH-
HbiM (T2bn. 72). Yacth HepaspylleHHO# ¢HTOMAacCchl IOCTYNaeT OTCHAa
B UEHTPaNbHYI0 TIYyGOKOBOMHYI0 30HY, Ifle YaCTHYHO MOKPBIBAET Pacxof,
Ha [IbIXaHHMe IUIaHKTOHA, a YaCTUYHO OceJaeT Ha JHO, OOyCIIOBIIMBAsA 3HAYM-
TeJIbHBIA JISTHHR MOObeM HEeCTPYKUMOHHOM aKTHBHOCTH OEHTOCHOro coob-
iwecrBa. Ce30HHAsA JMHAMMKA IPOLIECCOB MMHEpAIM3allMd B BOHHOM ToJlILE,
HeCMOTPA H2 HEKOTOpBle, pa3iIMyMaA 10 OTHEIbHBIM YYacTKaM, B LEJIOM
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CrUefyeT XOAYy Ce30HHBIX HM3MEHEHMH IMPOJYKTHMBHOCTH (PUTOIUIAHKTOHA —
OLHOBEPLIMHHBIA MaKCUMYM JIETOM, MUHHMYM — 3HMOii.

Ecin Ha nuTOpanpHyio 30HY MEPBMYHOH NPOAYKUMM (UTOILIAHKTOHA
npuxonutca MeHee 10% orT oOled, TO NOAABNAWIUAA YacThb OCTAIbHBIX
HCTOUHMKOB HOCTYIUIEHMsI aBTOXTOHHOTO BelLIeCTBAa NpPUYpOYeHa HMEHHO
K MeJIKOBOIOHBIM yuacTkam odepa. Oko:zo !fs 3TMX MenkoBoguil 3aHATO
Pa3TMYHBIMM ACCOLMALMAMU MAaKpOGUTOB, Cpeld KOTOPbIX TOMHHHPYIOLLY0
posp Mo OMOMacce HMrpaeT BO3IAYUIHO-BOJAHASA PpacTUTENBHOCTb. Bcero e
¢ yuetoM 10% npr>Ku3HEeHHBIX BBIAENEHMI [PONYKLUA BeTeTaTMBHBIX Opra-
HOB MaKpogutoB cocraninser B o3epe 600 T Copp 3a CE30H.

Pacnap, oprannyeckoro BelecTBa B pa3jIMYHBIX aCCOUMALUAX MPOTEKAET
HeonuHakoBo. [lorpyxeHHas pacTMTEIBHOCTD HAUMHAET pa3pyLUAThCH YXKe
B cepenyHe JeTa. IlocTyIuieHHe B IPyHTBI JIETKOYCBOAEMOW OpraHHuecKoi
MaccChl BbI3BIBaeT Pe3KYI0 BCHBIIIKY B HUX MHKPOGHOIOTHYECKIX IIPOLECCOB,
H JeCTpYKIMA Ha TaKHX YYacTKaxX AOCTHraeT MakKCMMyMa B uioyie. 3a cuer
pacrajga MHOTOJIETHHX M Y)Xe OTMHPAIIIMX MOJ3eMHBIX OPFraHOB BO3XYIHO-
BOJHOH pAacTHUTEIBHOCTH B IiepHOA, BereTalyu oGorauiaeTcsi opraHHvYecKHi
KOMIUIEKC TPYHTOB. ITO 3aMeTHO aKTUBU3IMPYET aHadIpoOHYI0 MUKpodIIopy.
BereTaTvBHas jxke YacTe paCTeHMHd Ha4uMHaeT pa3pylIaThCA M MOCTYNATh
B OKpyXalollHe TpYHTBI MMo3dHee — B ceHTAOpe n oxTAGpe. O6pasyoumiicsa
3[1eCh IETPUT MOCTENEHHO CHOCHTCA K CyOIHTOPaIbHOMY CKJIOHY, 06y CIIOBIIH-
Basd 3HAYMTENIBHBIA MOOBEM HeCTPYKUHOHHBIX MpPOLECCOB B WIAX MO3JHEH
oceHbi0 (OKTAGPb) U CTaGWIbHYI0 aKTHBHOCTh GakTepHoOeHTOCa IiyBoKo-
BOIHBIX YYaCTKOB B ITO/UIETHBIA [Ie PHO[T,.

Crefymol¥M 3BEHOM B 2BTOXTOHHOM MOTOKE, TaKXe IIPHYPOYEHHOM
K MEeJIKOBONHOM 30He, ABJIACICA NMPONYKUNA MUKpopUTOGEeHTOCa M HepH-
¢uTOHa, KOTOpaA B CBA3H C METOAMYECKMMHM TPYOHOCTAMH IO NOCIENHEro
BpeMeHH He H3yyanack. C NMOMOLIbI CTEXJIAHHBIX TpyBOK, 3aNMONTHAEMBIX
MOHOJNMTOM TpPYHTa U MHKYOHpYEeMBIX Ha CBETY U B TeMHOTe, GbuIa ompere-
JIeHa HHTEHCHBHOCTb (POTOCHHTE3a PHTOBEHTOCA HAa HEKOTOPbIX JIMTOPAJIBHBIX
yyacTKax o3epa, mr C/(M? scyT).

Iecok ¢ 3eeHBIM 3anneHHbIH
Hueriit mecox HaJIeTOM NeCoK
(ct. IV) (ct. III) (ct. I)
17 mwona 1984 r. 0.15 0.95 0.80
28 centnbpsa 1985 r. 0.08 045 0.20

Bxnap MuxpoduTOGEeHTOCa, UCXOOA M3 NOJIYYEHHBIX OIBITHBIX JIAHHBIX
U IUIOWIAMEl [OHHOTO JIOXa, OlieHeH (C 3aBeIOMBIM 3aHIXeHHeM) B 64Q T
Copr Brof. [lofgoGHOM oleHKy NPONYKUMH NepUUTOHA, KOTOpas WIpaeT
3[IeCh HENMOCJIE/IHIOW POJIb, CAENIaTh He yJajloch M3-32 OTCYTCTBHMSA HafEeXHBIX
meTtonuk. OGpasymwiasncs GHoMacca YacCTHYHO pa3pyIlaercsa HA MecTe, O YeM
CBUIETENIBCTBYIOT JaHHble IO HHTEHCHBHOCTH JECTPYKIHMH B He3apacTamoLuMX
MecKax JHMTOPATIH, HO B OCHOBHOM CHOCHTCH B KOTJIOBHHY Bofoema. Ce3oH-
Has [MHAMMKa IPOLECCOB pachaza B IPyHTax CIIOXHEE, YeM B BOJHOM TOJIIE.
Bornbilloe BIUAHKE Ha Hee OKA3bIBAET NPHUOGPEXHDBIA PaCTUTEIbHBIA KOMIUIEKC.
Pa3snuveH M BKJIaj 3THX OBYX NOTOKOB HECTPYKUHM B OTHEbHBbIE CE3OHBI.
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B BererauuoHHbli mepHonm 79 % OpraHMYeCKOro BeLIECTBAa pa3pyllaeTca
IUTAHKTOHHBIM COOOWWEeCTBOM, B NOMNIeAHbIA — pacnag Ha 70 % ocyuiecTBid-
€TCA B IPYHTax.

AcCHMIIIALNA YIITIEKHCIIOTBI, OCYIIECTBIIAeMas KaK XEeMOJUTOTPOGHEI-
MH, TaK U XeMOOPraHOTpO(HbIMH MHKPOOPTraHW3MaMH, HE3aBHCUMO OT GHO-
XHMHYECKMX OCOOEHHOCTEH 3TOro Mporecca, BeleT K CHHTE3y HOBOrO jls
3KOCHCTEMbI BOAOEMA OPraHHYECKOTO BEILEeCTBa, KOTOPOE TaKXKe OTHOCHTCH
K aBroxToHHOMy mnotokKy (Ky3unenos, 1970; Pomanenxo, 1985). Bknan
MHKpo¢II0opbl BOABI M IPYHTOB B 0OILLYI0 MPOAYKUMI0 O3epa 3a cueT PpUKca-
mn CO, (manuble 1984—1985 rr.) cocraBnser menee 6 %. OgHAKO cilemyeT
MOAYEPKHYTH, YTO OKOJIO NOJIOBUHBI 3T0H GHomacchl (10 360 T Cqpr) cunTe-
3UpyeTcsi B NOMJIE[HBIA NEpHOH, W ABNACTCA €IHHCTBEHHBIM B 3TO Bpemsa
UCTOYHMKOM MOCTYIUIEHHsI HOBOOOGDPa30BAHHOIO OPraHMUYECKOrO BELIECTBA.

Ecnu paccMoTpeTh BKJIaf, KaXION 30HbI 03epa B OOLMIA NPORYKIMOHHO-
OeCTPYKUHMOHHBIA TOTOK C YYeTOM TeX 3BeHbeB, KOTODbIE paHee He IPHHH-
MaJIHCh BO BHUMaHHe IIPH COCT2BJICHHMH OaJIaHCOB, TO BBIABHUICA ClledyIolas
KapTuHa. B rimy6oKoBOOHOMN YacTH BOJOEMa CyMMApHbIH pacXofl 3HAUHTENBHO
MpeBAIMPYeT Haj, CyMMapHOH NpoAyKiued, B cyGJIMTOpaH 3TH INOTOKH
Gorree cOataHcHpoBaHbl ¢ NipeobilagaHueM NPOOyKLUMH, B NpUbpexse Npoayk-
I'MA BTpoe NpeBbllliaeT pacnag (taGn. 72). CiiemoBaTeNsHO, MO OTHOLUIEHHIO
K (QYHKUMOHUPOBAHMIO BCEH 3KOCHCTEMBI 03€pa JIMTOpalIbHAsA 30HA ABJIAETCSA
30HOM TNPOAYKTHBHOCTH, CYOIMTODaJIbHAA — 30HOM TpaHcopMamuu, Mpo-
¢yHmansHas — 30HOH pacceMBaHMA K ocaxeHuAa. OTHOLIEHHE [eCTPYKLMH
K NepBHYHOH NMPORYKIHMH COCTaBlfAeT B LieJIoM no o3epy 3a rop 0.96, uro
yKa3biBaeT H2a OLMOBGOYHOCTb IPEXHHUX MPeACTaBJIeHHA O MpOIYKUHOHHO-
OEeCTPYKIIHOHHOM IIOTEHLMaJle O3epa H CBHACTENbCTBYeT 06 obecreyeHHH
BCEX er0 3Hepro3aTpaTr aBTOXTOHHBIM OpPTraHHYECKHM BEILECTBOM.

BAJIAHC OPTAHUWYECKOI'O BEMECTBA

’
IlonyuenHble B XOfe KpYIJIOTOOMYHLIX HAOMiolMeHMN fJaHHBIE MO GHOTH-
YecCKOMY KpYTOBOPOTY YTJIepofia BMECTe C pe3yJibTaTaMi H3ydyeHHA aGHOTH-
4ecKoil cpefnl MO3BONWIM COCTaBMTb /U1 03epa GalaHC OpraHUYecKoro Belle-
crBa. B ero ocHoBy monoxens! HccilenoBanyua 1983—1985 rr., 3a pacueTHsIH
nepHop B3ATO Bpemsa ¢ Masa 1984 r. mo mait 1985 r. banancoBoe ypaBHexue
(Bunbepr, 1960; Poifunckoe BomoXpaHWwiMiue, 1972) mumeer Taxofl BMA:

C=Cy+Cn—Cp —C,

C?

roe C, — Macca OpPraHMYeCKOro BelIecTBa B BOOEMe B KOHIIE PacyeTHOro
nepuona, C,, — TO XXe B Hauale pacyeTHoro nepuopa, C; — CyMMapHbIA
IIPUXOJ, €r0 32 pacyeTHbIH mepyon, Cp, — CyMMapHBIi pacxon, Coe — OC2AKO-
HAKOIUIEHHE.

KoiunyectBo 0praHHuecKoro BellecTBa B BOOHOH Macce 03epa Ha Hayajlb-
HbIA U KOHEYHBIHA MepHO/bl PACCUMTAHO IO onpenenernio Copr B BOOE LEHT-
paTBHOM YacTH Bojoema M ero oGbemy Ha mapT 1984 u 1985 rr. IlepBas
cocrapnmiomas (Cy) olieHena B2560 1, BTopas (Cy) — B 2740 1. [locryme-
HHE OpraHMYeCKOTo BellecTBa Ha 96 % or obwero (Tabn. 73) mpencraBiieHO
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Tabnuuma 73

OnemenThl GanaHca OpraHHYeCKOro BeLIECTBA B 03€pe
no rogopoMy umiuty 1984—-1985 rr.

IIpuxonmman yacTh 6annanca PacxopHan yacTs Sananca
TC % TC %
ABTOXTOHHaN
IepBuuHas nponyKLMA: HecTpykuus B BOOHOH ToLue :
¢ HTOIUIaHKTOHA 14580 | 80.9 Malt—oKTAGph 10710 [65.0
MaKpoduTOB 900 5.0 HOsAGpB—anpenb 760 | 4.6
MHKpodHTO6enTOCa 640 3.7 |HecTpyKums B I'PYHTax:
BakTepuanbHas acCUMH- 870 4.8 Mait—oKTAGps 2850 |17.3
musinus CO, B Bofe HQAGDPL—alpens 1710 (10.4
M HNax Crox 4epes p. Bexcy |1 450 2.7
BeigeneHue rasa co gHa 350 1.9 CymmapHsIH pacxon (Cp) 16480
AJIJIOXTOHHas
Crox p. TpyGex 330 1.8
BokoBas NPHUTOYHOCTD 250 1 1.3
ATMocdepHble OcaniKy + 80 | 04
30JI0Bbl€ O0CATKH
I'pyHTOBLI#l CTOK 30 0.2
CymmapHsiit npuxon (C) 18030

aBTOXTOHHOM COCTaBJIflolIed, B KOTOPOH OOMMHHMpYeT MepBHYHAsA NMPOLYK-
una ¢uromankToHa. [lockoneky B GajlaHC BKIIIOYEHB! WIOBBIE IPOLECCHI,
npooykuua MakpoduroB Obuia yBenHyeHa B 1.5 pasa, yuuTeiBas 6HoMaccy
nom3demubix opranoB (Jlucuupina, Xyxosa, 1971). HecmoTpst Ha opueHTH-
POBOYHOCTb JaHHBIX MO MeETaHOreHe3y M BO3MOJHbIE MOTPEUIHOCTH B €TO
ollpefesieHMH, YYTeHa Macca BhIIENUBILErocs rasa (TOJIbKO IO MpodyHOas-
HOH 30HE), KOTOPBIi B BOOHOMW TOJILIE OKHUCIAETCA ClielUbHUeCKOl MUK pPO-
¢dbopoit, TeM Oonee 4TO 3aTpaThl KHUCJIOPOA2 HA €ro OKHUCIEHHE BXOIAT
B 00ILYI0 AECTPYKIMIO NPH ONpefeNeHUAX CTaHIAPTHBIMHM METOOaMH. ATUIOX-
TOHHa#g 4acTp NOCTYNMaeT IPeUMYILECTBEHHO C BOJAMM ITIaBHOTO MpPHTOKA
o3epa (p. Tpy6ex)u pyuneB. OcTalbHBIE 3TIEMEHTDI, TAKUE KaK aTMochep-
HbIE W 30JI0BbIE OCafIKH, 3 TAKIKE MOA3EMHBIA CTOK, OLEHEHHbIE 110 3MU30MU-
yeckuM H3aMmepenusiM (1-3 mr C/n), He HIpalwT CyWECTBEHHOH pOIH
(1261.73).

Pacxonnasa uacte GajlaHca OpraHMYeCKOTo BelIECTBa CJlaraeTcs M3 Tpex
COCTaBJIAIOUINX: MOTpeDileHHe B Mpolecce AECTPYKLUUMM B Bofle U TPYHTax,
CTOK uepe3 p. Bexcy M HakoIuteHMe ocamkoB. XoTA MOCIedHAA COCTaBJIA-
was o6bIMHO MMeHYeTCs Kak ,,pacxon” (PhibuHCKOe Bonoxpanwiuwe, 1972),
ee peLIMIM BBIIEIMTb OTAEIBHOM COCTaBIAIOLIEN pacXomHoM yacTy OanmaHca
(Coc), KOTOpas oueHena B 2100 1 C (1abn. 73) . OCHOBHaA YacTb CHHTE3HUpO-
BAaHHOTO OpraHMYecKoro BewecTBa (86 %) paspyllaeTcsi B CaMOM BOJOEME,
HAaKOIUTeHNsA cedMMeHTOB pocturaT 10% ot obuiero pacxopa, CTOK H3
o3epa cocTarjsAeT MeHee 3% M COOTBETCTBYET MOCTYIUIGHHAM C IIPMTO-
kamu. YacTe 3BeHbeB OanaHca OKa3alach HEYyYTeHHOH, OOHAKO aHaIM3
MarepuasioB yGexqiaeT, YTO 3TH NOrpelHOCTH BpAd JX MOTyT OBITh
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cywecrBenHbiMA. IloacraBnsas pacuersi B (opMyny, HOIyyaeM HeBA3KY
6ananca (AC):

AC = (Cy+Cq ~ Cp — Coe ~ Cc) =—7301C,

T. e. B BOJI0OéMe HMeeTCA He[OYUTeHHbI HCTOUHHK OPraHMYeckoro BeluecTBa,
coCTaRNIsMIOMIMIA 0K0JI0 4% OT CYMMAapHOTO ero HPHXOHAa H OTHOCSLIMIACAH,
NO-BUAMMOMY, K aBTOXTOHHOMY 3BEHY.

TPOOPHYECKOE COCTOSSHHUE O3EPA H KAYECTBO BO/bl

DnopucTHyeckne HaGNIONEHNs, NPOBENIEHHBIE HAa O3epe B Havasle BeKa,
NO3BONIIIH KJIacCHPUUMPOBaTh ypPOBEHDb €ro TPOodHH O YHUCIIEHHOCTH UIAHK-
TOHHBIX BOJOpOC/EH M CTPYKTYpe MX LeHO30B KaK onurorpodHsii. Perpo-
CMeKTHBHAA OLEHKAa KayecTB2 BOMBI, [0 TE€M )K€ [IaHHBIM, XapaKIepusyeT
ee Kak onurocanpoGuyi (Bamonos, 1981). K 60-m ropmam cocraB ¢uro-
LIGHO30B 03epa 3HAYUTEIIBHO M3MEHWICA M BOJOEM B LEJIOM OLEHWBAJICS
KaK ,,FapMOHHUYHO Me3oTpodHbit” (PopryHaToB, MockoBckmii, 1970).
I'uppobuosnornueckue HabmwopeHns k kKoHuy 70-X rofioB KOHCTaTHPOBATIH
NIpH3HAKHU 3BTPOGdUPOBaHHUA 03epa U CHHXKeHMe KauecTBa ero Bon (Banonos,
1981). Temmsl OTMeueHHBIX H3MEHeHMH YKa3bIBaloT HA MX aHTPO-
MOreHHBI TeHe3UC, CBA3AHHBIH C MOCTYIUIEHUEM B BOJOEM MHMHe-
PAIBHBIX YAOOpEeHHH U XO3AHCTBeHHO-ORITOBBIX cTOKOB. Tak, 3a mocnenuue
20 netr xoHueHTpanuA obwero ¢ocdopa B Bofe BhIpoCia B UeJIoM B 2 pa3a.
OCHOBHaA yYacTh 3arpsASHAKILHX O3€po BelleCcTB MOcTymaer no p. TpyGex,
B KOTOpPYI0 COpachIBalTCA BCe XO3ANCTBEeHHble CTOKH I. IlepecnaBnb-3anec-
ckoro. KauectBo Bofipl B IJ1aBHOM IpPUIOKE O3€pa HHM3KOe: COMepikaHKe
obluero azora gocruraer 3 mr/ia, pochopa — 0.3 mr/n, YUCIEHHOCTH Campo-
¢utHbIX GaxTepuit — 10 ThIC. KJI./MJI, CaHMTapHbI NMokasatens K (cooTHo-
UIeHWE YHUCIIEHHOCTH canpoduIoB B Boge M OOILLEro KoluWyecTBa GaxTepui,
B %), paBeH 0.2, 4TO XapakTepusyeT BOLYy Kak ,rpAsHywn” (PomaneHko,
1985).

Opnnako OnarogapsA HMHTEHCHMBHBIM MHKPOOHONOTHYECKHM Mpolieccam
B BOJE M IPYHTaxX YXe B YCTbe PeKH NPOMCXOOMT 3HAYMTENIBHOE CHHXXEHHUE
Nnoka3saTeseil OpraHUYeCKOoro 3arpA3HEHUA, a Ha yJacTKe Mpuileramimei JTuTo-
payiHOM 30HBI (0 1 KM) UX pachaj B OCHOBHOM 3aBepuiaercs (Tabm. 74).
ITo mepe ynmamenusa OT MecTa BHafieHHMsa p. 1pyBexk K LeHTpy Bopoema
YUCITEHHOCTh CanpodUTHbIX GakTepuii (C) B MOBEPXHOCTHBIX CIIOAX U CAHH-
TapHbli nokasaTens (K) HeyknoHHO yMeHbluaroTcsa (IoGpemun, 1983):

OkM 1xkMm 2kM 4xM 5SkMm

C,moic. kn./mn 147 028 0.23  0.15 0.10
K. % 0.03 0.007 0.006 0.005 0.003

3TH HaHHble XapaKTEPU3YHT BOAB! rIIyGOKOBOIHOH 30HBI IO YPOBHIO Nep-
BUYHOTO 3arpA3HEHHA KaK ,,0ueHb uMcTbie”. B 1eJIOM Xe C y4yeTOM BTOpHY-
HOTO 3arpA3HEHHA BO BPEMA JIETHETO ,,I{BETEHMA” OCHOBHAs Macca BOIbI
o3epa MO MUKPOOUOJIOTHMUECKHM II0Ka3aTelsaAM M MHAEKCaM canpoGHOCTH,
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Tabnuuna 74

XAMHYecKasn H MHKPOGHOJIOTHIECKAA XapaKTePHCTHKA
BO/Ibl M FPYHTOB Ha yyacTike Bnagenun p. TpyGex

Bogna I'pyHT Bona T'pyHr
O,, mr/n ° E E“: OecTpyKumsa,
- B ©2 mr C/(m? ecyT)
YuacTok B 2 = 3 g ‘EE E 2
w = L g3 o X
a E E E E E 5 ;: g g'
§ | 22|82 |88 | B B 8
] o ee) s a ° ;E 50 o 8 i
=B | % | 5| & |gs|8y |25 8 S
& ol o (8§ 2 | 38| % 2
a -3 58| & ]
i S e ¢ | @
P. Tpy6ex:
pycno 98 | 6.1 |1.06 |14.3 [21.3 |58 0.36 7.6 125 | 290
yCThe 100 | 7.6 | 0.35 |12.2 |18.0 |3.0 1.68 31 260 | 310
Jutopans 10.8 {103 |0.05 ) 06 | 26 |19 0.60 0.2 145 .| 60
o3epa

paccumTanHbiM Mo ¢utomnankTtony (bBamonoB, 1981) M 300IUIaHKTOHY,
ABIfAeTcA {3-Me30canpoGHOM, WIM JOCTATOYHO YMCTOM. JIMIB HAa OTHENBHBIX
y4YacTKax JIMTOPAIbHO! 30HbI B I€PHOJ MacCOBOTO Pa3BHTHA BOHOpOCIel
BOJIa XapaKTepH3yeTcA a—f3-Me30CcanpoBHOii.

IlonyyeHHble MaTepHanbl CBUIETENIBCTBYIOT O TOM, YTO 3KOCHCTEMA
03epa CHpaBJIAETCA C CyLIECTBYIOIIMM OGbEMOM OpPraHMYECKHX 3ar pA3HEHHH.
Onnako BbicBOGOXAwIIMeC B pe3yibTaTe MX MMHEpalIM3auuM OHOTeHHbIE
BelleCTBa ABJIAIOTCA CYLUECTBEHHBIM [MOMONIHEHUEM K MOCTYMAKUIUM B BO-
JOEM MMHEpPAIBHBIM COeIMHEeHUAM, OOYCIIOBIIMBAOIIMM €ro HapacTawilee
sBTpodupoBanue. JeiicTBUTENBHO, 32 Tekyuwme 15-20 et B o3epe Mpou-
301IJT1a 3HAYUTENbHAA KOJIMYeCTBEHHAs U KaueCTBeHHas NMEePeCTPOHKa IJIaHK-
TOHHBIX (PHTOLIEHO30B. B BeceHHeM MHKe IJaBHaA poJib Mepeluia OT BHUIOB
poaa Melosira x menkuM BUaM ponia Stephanodiscus, cTaro 0TMeYaThCA JIET-
Hee ,uBereHue’”, ob6ycrnopinenHoe B 1975—1980 rr. paaBUTHEM CHHe3eNIEHBIX
Bogopocieil U3 ponos Anabaena v Aphanizomenon, 2 B IanbHeillleM — TUHO-
duroBrix Ceratium hirundinella. Ha yBennyenne 3BTpodMpoBaHHA BOOoeMa
YKa3plBaeT TaK)Ke COOTHOLUEHHe CPaBHUTEIbHO HHM3KOH KOHIEHTpAUMH
NMUTMEHTOB W BBICOKOH NepBMYHON MponykuuH dutonnanktoHa. 06 sTom
’Ke CBUAETEILCTBYIOT U3MEHEHUA B IPYIMX 3BEHBAX 3KOCHCTEMbI: MOABJIEHUE
B 300IUIaHKTOHE NpeficTaBuTenei poaa Brachionus, ymMeHblieHne B 3006eHTO-
Ce POJIM XMPOHOMH/I, U POCT YMCIIEHHOCTH OJIMIOXeET.

HauGoree oOiue#t u pacnpoCTpaHEHHOH THUIIOJIOTHEH BOJOEMOB [0 YpOB-
HIO UX Tpocum aABIsierca cxema Tunemana — Haymana, B kilaccuueckom
OCHOBe KOTOPOIi JIEXUT HayueHNe KHCIOPOIHOTO pextMa U 6HoMaccel pHTO-
wiankToHa (KysHenos, 1970). Ilo Mepe HakoMIeHWsi CBeNeHUH O , HHM3HU
BOJOEMOB”’ PaMKH I€pBOHAYATILHO MPE/ITI0KEHHON CXEMbI CTAIM pacUIMpATLCH
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Ta6nuua 75
Pasauunbie nokasaTens ypoBHA Tpoduk o3epa

KonuuecTs eHHAR OneHKa ypoBHA

Moxasaresns
XapaKTepHCTHKA TpOhym

ITpo3padHocTs Bombl (J1€TO) , M 3-4 MesoTpodHbi#
(Carlson, 1977)
ConepixaHue B Bofie (B CpellHeM 3a TO1), MI/m:

Po6ux 0.14 IBTpOdHBIH
(Haia oueHka)
No6u 0.75 Me3soTpodHbrit
(Aizakietal., 1981)
Copepixahue B Bofle xnopodwina ,,a”’ 4.6 '
(B cpemHeM 3a roft),, MKI/1 | (Brub6epr, 1960)
Bunomacca duUTOMIAHKTOHA (JI€TO), MI'/M 1-12 .
(Hawua olieHKa)
HHTEeHCHBHOCTE GOTOCHHTE3a (PHUTOIUIAHK- 0.3-1 »
ToHa (neTo), Mr C/(11 «cyT) (Ky3xeuos, 1970)
[lepBuuHas mpogykuua GpuUTOMIaHKTOHA, I C/M? 287 Cnabo3pTpodHbiit
(BymsoH, 1983)
OG611as1 YuCTIeHHOCTh GakTepuit (JieTo), MITH./MN 0.6-1.5 MesoTpodHuIt
(Kyaseuosn, 1970)
Jecrpykums B Bofie (11eT0), Mr C/(31+CyT) 0.5-2 ’
()
TemHobas accummuiuua CO, B Bone (j1eT0), 0.6-5 »
MKT C/(11+cyT) (PomaneHko, 1985)
Iectpyxuus b miax (nero), T C/(M* e cyT) 0.3-1.2 Me3o-a3BTpodHbIit
(IIaro6aH, 1983)
HHpnexc uncnoBoi KnaccupruKauuu 40 MesoTpodHabrit

(Carlson, 1977)

u pgononuAtecA. OueHUBas ypoBeHb TPOGHH BOJOEMOB, MHOTHE MCClleOBa-
TeJM CpPaBHMBAaKT MX N0 Y3KoMy Habopy, a 3a4acTyio IO OAHOMY-ABYM
THAPOJIOTO-THOPOXUMHYECKHM HJIIM  THAPOOHONIOTMYECKHMM II0Ka3aTeNlfaM.
Uro6pl pemTh MOJOGHYI0 3aJayy [JIA 03epa, Mbl CIPYIIIMPOBATIH CepHIO
noKasateneii, CpeoH KOTOPBIX MMEKTCA KAK CTaTHYeCKHe, TAK M OUHAMH-
yeckme (1abn. 75). Okasajioch, YTO OLEHKZ MPONYKLHUOHHOTO YPOBHS
IKOCHUCTEMBI 03epa HeomHo3Hayna. [IpospaunocTs ero Bopd, cofepikaHue
wiopopwuia ,,a”’, 6UoMacca (PUTOIUTAHKTOHA, HHTEHCHBHOCTh HPOLECCOB
¢doToCHHTE3a M JECTPYKIMHM B eJHHHLe 00beMa BOJbl COOTBEICTBYIOT MaJIo-
NpOOyKTUBHEIM Me30TpodubiM BomoemaM. [lo xonueHTpauuu ¢ochop-
COAepXallMX COE/MHEHMI M MEepBMYHOM MpomyKuuM B pacdete mom 1 m?
03€PO MOXXHO OTHECTH K 3BTpodHOMY THIy. OcTajibHbIe NMOKA3aTellH HMEoT
NepeXOAHbI XapaKTep.

OueHnrs QYHKIMOHNPOBAHME BOAOEM2 B IEJIOM II03BOJIAET IOAXON,
npemioxerHsiii One (Ohle, 1958), mo xoTOpoMy B OCHOBY KiaccupuKanuu
o3ep cllefyeT IMOJIOXHUTh MHTEHCHMBHOCTh IIPOLIECCOB XPYroBOpoTa WIH
,,00LIy10 6MOaKTHBHOCTR”. Mepoil TakoH OLEHKH CIYyXHMT ,yAenbHas OGHo-
aKTHBHOCTR® — CyYMMa BCeX IpoliecCOB OOpa3oBaHWMA M pacliaga opra-
HMYECKOIO BeLIeCTBa 33 €JWHHIy BpeMeHHM oA, eJUHMued IUIoLagn
pogoema, CmemaB momoGHbIM pacueT jIA 03epa, OOHapy»®BaeM, YTO OHO
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pacrojiaraeTcsi Mexay o3epamMH ,,CcpefHed IMOJOChI” M ,,aIbMHACKUMH’

(Ohle, 1958) (,anpnuitickue” — 160 mxr C/(cm® -cyt), 03. [Inemeero —
180, ,.cpeaneit momocer” — 220), T. e. XapaKTepuUsyeTcsi KaK CpelHenpo-
HLYKTHBHOE.

Takum obpasom, o3. IltemeeBo B HacTosilee BpeMA — ME30TPOdHBIHA
BOIOEM C HEKOTODhIMHM INpH3HaKamH 3BTpoduu. CoepkuBarouMm ¢akro-
pOM HapacTallllero pocTa ero NpoAyKTHBHOCTH CIIY)KHT CHIbHbIA Jeduuut
MMHEPWIBHBIX (OPM COEIMHEHMH 330Ta, OTMEYEHHBIH B 3MMIMMHHOHE
BO BpeMs JIeTHeH CTarHalMM, W OTCloJa HecOaTaHCHMPOBaHHOCTb COOTHO-
wennsa N : P. Majefiume M3MeHeHHA 3TOT0 BAXKHOTO 3KOJIOTMYECKOro ¢ak-
TOpa MOTYT IPUBECTH K DPE3KOMY H3MEHEHMIO PABHOBECHA B 3KOCHCTEME
03epa, T. €. K 6ypHOMY Pa3BUTHI0O B HeM (PHUTIOMIAHKTOHA, OBICTPOMY 3BTpO-
¢bupoBaHHI0 M, KaK CleICTBHE, K 3HAUMTEJIBHOMY YXYALICHWIO KayecTBa
BOJIBI.



IFnasa V. MATEMATHYECKOE MOOEJIMPOBAHUE
IKOCHUCTEMBI

CoBOoKyNHOCTb aGHOTHYECKHMX U GHOTHYECKHX XapaKTePUCTUK I103BOJISET
OCYIIECTBUTh NOMBITKY COCTaBIIEHWA MMHUTAaUMOHHON MOMENH 3KOJIOrMYe-
cKo# cucTeMbl o3epa. Ilpu cocTaBiieHUHM ee YUTEeHbl KOHKpeTHbIe 0C0GEeHHOCTH
MopdoMeTpHn H pexima Bogoema. 03epo MOAETEHO Ha CeMb OTHOCUTENIBHO
OTHOPOOHBIX CeTMeHTOB. IIATh M3 HMX XapaKTepH3YIOT €ro JIHMTOPaIbHYIO
30HY, a B2 — ry6oxoBoaHyi (puc.74).

Paspenenne nuropanbHOH 30HBI NPOBENEHO B COOTBETCTBUM C XapakTe-
POM 3apaCIaHHA YYacTKOB MaKpo¢pHTaMH M OCOBGEHHOCTAMH MOCTYIUIEHHS
GHOTEHHBIX 3JIEMEHTOB ¢ BoJocbopHoro bGacceiina. [lepBbIii cermeHT nped-
cTaBjseT cOOOH Y4acTOK JUTOPAIH, KOTOPBIA CHUIIbHEE APYTHX MOOBEPraeTcA
aHTPOIIOTEHHOMY BO3[EACTBHI0 CO CcTOpoHbl T. IlepecnaBns-3anecckoro
u p. TpyGexx. Bropoii ¥ nmATbIA cerMeHThl — YYacTKH, IpHHUMAIOIIHE TOBBI-
LIeHYl0 OHOTE€HHYI0 HArpy3Ky C CEJIbCKOXO3AWCTBEHHBIX YIOOMH, NPUMBI-
KapiMX K o3epy. Tpetui yuyacTok, s3 KoOToporo BbiTeKaeT p. Bekca,
M 4eTBePTbI OTHOCHTENIBHO YMCThbIE, TOCKONIBKY NMOOePeKbe MOKPBITO JECOM.
I'panmien paspgesla ceTMEHTOB INTyGOKOBOJHOM 30HBI CIIYyXKHT TepPMOKIIMH,
KOTOpBbI#l pa3felAeT €e Ha [Ba CerMEHT2 — 3MWIMMHHOH M T'UIIOJIMMHHOH.

IIpenmonaras MpoCTpaHCTBEHHY0 OJHOPOAHOCTh XapaKTEPUCTHK B Kax-
AOM M3 CeMH CerMEHTOB, MBI ONHCBIBAEM HX CHCTeMaMH OOBIKHOBEHHBIX
mnddepeHINaNnbHEIX ypaBHEHUH, 0ObeIMHAA ,,TOUeUHble” MOZEIM CerMeH-
TOB B €JMHYI0 CETMEHTHYI0 CeThb IIpH IOMOILM creunalibHoro GJI0Ka nepeme-
UIMBAaHHA, B KOTOPOM KOHILEHTPaUMH KOMIOHEHTOB 3KOCHCTeMbl Hepe-
CUMTBIBAIOTCA € YYeTOM IpolleCCOB BOAOOOMEHa MEXAY CerMeHTaMH U 06-
MeHa ¢ BOToCOOpHBIM HacceHHOM.

Ilpn 3TOM HMCTONB3YIOTCA pPe3ynbTaThl paboThl THAPOAMHAMHYECKOTO
Orioxa, npencTaBiAlUIero coboi CTalMOHAapHYH MOfeNlb BETPOBBIX TeYEeHHH
(®enp3enbayM, 1960), Ha OCHOBaHMM KOTOPOW BBIYMCIIAIOTCA INEPETOKH
U3 OJTHOTO CerMeHTa B APYTOM.

O61as cTpyKTypa MOIeN! pefcTaBiieHa Ha pHc. 75.

Oxonormueckuii 0NOK HMHTalMOHHOU Monemu. DbuoueHos ozepa —
3TO CJIOXKHaA MHOTOKOMIOHEHTHasl CHCTeMa, B COCTaB KOTODOH BXOOMT
Gonbliioe KOMTHYECTBO BHIOB BCeX IPYIN OpraHU3MOB. YueT KaXOOro BHOa
B KayecTBe OTOENIbHOM NMepeMeHHOM MpeacTaBIAeTcA 3afadyeH TpyaHOpa3pellin-
MOH M MaJIoOTpaBOaHHOM. JKCIepTHbIE OHUOJIOTHYECKME OLIEHKH IO3BOJIMIN
BBUIEJIUTh ClIeOyWlUMe arperHpoBaHHble INepeMeHHble, KOTOpble H BOLUIH
B MOJENb.
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Puc. 74. CxeMa [leNleHUsT 03epa Ha CETMEHTHI.

Lugpvr — HoMepa cerMeHTOB.

wl ALl qzp|  qQzo} {1 T
2udpoduramuyecnud &oK SHAM02UYECKUU 6.510K

modens Bermpobeiz mevenud Modenu numopasioHeix ceemermob

Bodoobmers meowcdy ceemenmamu | |, | |modenu anybonoBodroix ceemermab

l

Gnaox _nepemewiubarun
obmern Bew,ecrnBa meancdy ceemenmamu

Puc. 75. OB1an cTpyKTypa MOJEIH.

W, AL — cxopocTh u HanpaBneHue Berpa; (QZP, QZ0O — NpUTOK B 03€pO M OTTOK U3
Hero; I — MHTEHCHBHOCTBH COJHeYHoM panuauuu; T — TeMnepatypa Boabl; L — BHEIWIHAA
Harpy3jKa Ha BOJIOEM OPTaHM4YeCKMX U GMOTEHHBIX BELIECTB.

R — pwibb1, oTHOCAUMec k 16 BHAaM U3 6 ceMeiicTB. B ocHoBHOM 3TO
MeJIKHe pBIGhI: YKJlesd, INIOTBA U OKYHb, B PallMOHEe KOTOPBIX MpeoGiagaeT 300-
IUIAHKTOH. AJIbTEPHATUBHBIM MCTOYHHKOM ITMTAHUA 1A HUX ABJIAETCA JAETPHMT.

Z — 300IUIaHKTOH, 128 BUIOB, cpeAd KOTOPBIX Npeo6agarnT MHPHbIE
paKooOpasHbIe.

Al, A2, PF — cuHe3eleHble, AMaTOMOBbBIE M NMUPOGUTOBBIE BOJOPOCIH
COOTBeTCTBEHHO. OHU OINpeNeNAT MOYTH BCK NMPOAYKIMI0 (HTOMIAaHKTOHA.
BrinesieHue Tpex IlepeMeHHBIX MO3BOJAET ONMCATh CMeHY GUTOLEHO30B
B Teueline BEereTalMOHHOro MepHopa.

WS n WE — coOoTBeTCTBEHHO NMOTPY’KEHHbIE ¥ HONYMOrpysKeHHbIe MaK po-
dutsl. Insa yuera cllocOGHOCTH MaKpO(HTOB K HaKOILIEHHMI0 OHOTeHHBIX
37IeMEHTOB BBeNEHbl IiepeMeHHble, OMMCHIBAIOLINE 3aMachl a30Ta M ¢ocdopa
B KOpHAX monynorpyxeuHois (AE, PE) u B KJeTKax NOrpyXeHHbIX (AS,
PS) makpo¢duToB.

B — GakTtepHanpHas MHUKpoQIopa B MPEMNONIOXEHMH, YTO OCHOBHAA
YacTb ee NMPUXOJUTCA Ha reTepOTPOdHBIE MHMKPOOPraHH3MbI, OCYIIECTBIIA-
1IMe JeCTPYKUMNIO OpTaHNYeCKOTO BElIeCTBa.

KpyroBopoTbl OCHOBHBIX GHOTEHHBIX BeELIECTB B TOJLIE BOAbI U CeIH-
MEHT2X OMHMCHIBAITCA CIEAYIOMMH MepeMEHHBIMU :
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POW, AOW — oprannyeckuil pocdop ¥ a30T B Boe;

PIW, AIW — 10 e njia MUHepaIbHBIX GOpM;

PIS, PDS — muHepasibHBIH M OpraHMueckui ¢ocdop B ITOHHBIX OTIIO-
XEHHAX;

AIS, ADS — MuHepalbHBI H OpraHHYeCKHH a30T B JOHHBIX OTIIOXKEHUAX.

B xavecTBe MepeMeHHOM BblfielleH pacTBOpeHHbId B Bofe kucnopon — O2.

OrpensHO yunThIBas clieHu¢UKy o6MeHa, 062 cerMeHTa riiy6oKoBOAHOI
30HBI, MBI MOJKEM ONMCHIBATh B paMKaX ,,JIUTOPAILHONA® MOMENH, B KOTOpOi
THIIOJIMMHHUOH BbICTynaeT B ponu fgHa. [Ipy 3ToM COOTBeTCTBYMOLIME OOHHbIE
nepemeHHble npeobpasytorca B PIH, PDH, AIH, ADH — MyHepaIbHBIA U Opra-
HHyeckuil ¢ochop H a3zor B rumonmmuHoHe. Kpome Toro, mobamiserca
nepemennaas O2H, xapakTepuaymwollas pacTBOPeHHBIA KMCIOpPOHd B [HIIO-
JMMHHOHE.

Ha o6uieil cxeme B3aMMOIECTBHA 3JIEMEHTOB 3KOCHCTEMSI, NpeNCTaB-
JIeHHBIX Ppa3JIMMHBIMHM [EPEeMEHHbIMM, CIUIOLIHBIMH JIMHMAMH HM300paXkeHsl
MYTH TpeBpallieHUs BeLIeCTBa, MyHKTHPHBbIE JIMHUM YKa3blBaloT KOCBEHHbIE
(,MHbOpMaLMOHHBIE"") CBA3H, COOTBETCTBYIOIUME YIIPABJIAILIMM BO3OEH-
CTBMAM Ha Ipolecchl B 3KocucTeMe (BHOIIOTHYECKOe pa3lioxeHHe, 3aMOpBHI,
dotocunres U T. 0.) (puc.76,77).

Takum o6Gpa3om, MOJENDb IHTOPAILHON 30HB! (CerMeHTHI /] —5) BKIII0YaeT
21 nepemenHyo. M3 HUX 6 cBA3aHBI ¢ ONMCaHWEM NTPOLIECCOB Ha [IHE, a OCTallb-
Hble 15 — c mpoueccamMu B Bope. B Momens rimy6oxoBoAHOM 30HBI BXOOAT
16 nepemenHbIX: 11 nMepeMeHHBIX [JIA OMUCAHMA NPOLECCOB B IMWIMMHHOHE
(cermeHT 6) M 5 — B rUMOIIMMHHOHE (CETMeHT 7).

dakTHYeCKH B MOAENb B KayeCTBE MEpeMEHHBIX BXOOAT KOHUEHTpPalMK
COOTBETCTBYIOMIMX KOMIOHEHTOB (r/M® mium r/m?). 3T KOHUEHTpaluuu
6ynyT obo3nayaTscsa KBagpatHeiMu ckobkamu ([R], [Z] u t. 1), a npuse-
OeHHble BbIule 0603HaYeHWA OydyT KCIONB30BAThCA B KayecTBe MHEMOHH-
YeCKUX KOHOB COOTBETCTBYIOIMX IIepeMEHHBIX IMpPH 3allUCH Pa3lTHYHbIX
¢ yHKUMH, TOTOKOB U Op.

Bo MHOroM ypaBHeHHsA MOMENM aHAJIOTHYHBLI TeM, KOTOpbIe JIEITIH
B ocHOBY ppyrux wmopgenein (Ceupexe, Kpysanosa, Bounom, 1984;
Bounon, Kommios, 1986). Ioatomy 3pmech Mbl He MPUBOOMM MNOApPOG-
HOHW 3amMcy ypaBHEHMH, a OCTaHaBIMBaeMmcA Ha ¢opMalu3alM{ JIHLIb
HEKOTOpBIX OCHOBHBIX IIPOIIECCOB, CYWIECTBEHHBIX [JIA 3KOCHCTEMbI
o3epa.

OurormankToH. IIpupameHue GuoMacchi GUTOIUIAHKTOH2 OCYLIECTBIIA-
eTcA B Mpouecce (HOTOCHHTIE3a M JIMMUTUPYeTCS GHOTEHHBIMHU 3JIEMEHTaMH,
cBeToM M Temmeparypod. Ilpm 3toMm mpexnonaraercA MyJIbTUIUIMKaTHBHOE
BIIMAHME (PaKTOpPOB cpedpl M GuorenHoro nurtanuA. [locnegnee onpenenserca
no npuununmy Jlubuxa. CkopocTs pocra 6Guomacchl Bomopociieil 3apaercs
B BHAE:

Di=FTi -FIi - min {DPIWi/CP, DAI'Wi/CN} -(1 - TBi) - CCC [i],
roe i =Al, A2, PF; CP, CN u CC — crexuomerpuyeckue Ko3obuuueHTsI,
KOTOpble ONpedeNsaioT cooTHolueHue $pocdopa, a30Ta U yriepoja B GHOTE —

P:N:C=CP:CN:CC; TBi — xoabdunuenr merabonnima, xapaKTepH-
3y10LMIA OO0 TOTeph NpH pocTe Bopopocned; CCC = CP+ CN + CC.
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Puc. 76. JluarpaMMa NoTOKOB BEIIECTBA B SKOCHCTeEMe JIUTOPATTbHOMN 30HEI.

OGo3HayeHus B TeKCTe.
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Puc. 77. [luarpamma noToKOB BeLIECTBA B IKOCHCTEMe [TIYGOKOBOIHOM OHDI.

'/, 15 3aikaa N° 728

O6Go3HaueHus B TeKCTe.
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0 Cji [i]
Puc. 78. Gyuxuuy TpoduuecKux BIanMoeAcTBuH.
FTi
TFTL
0

I
TOPTY TMAL T

Puc. 79. Temnepatyphas ¢ydKIHA.

Oyuxuuu DPIWi u DAIWi 3apalnT ckopocTH mnoTpeGnenus ¢ochopa
M a30Ta cooTBeTcTBeHHO. [Ipennonaraercs, 4To OHM HMeKT S-06pa3HbId BHL
(pHc. 78) M ONUCHIBAIOTCA BhIpaXXeHHEM

Dji = Uji- [j1*[(Cji* + [i]?), (1)
roej = PIW vnu AIW, Uji — x03¢dbHUUKEHT MaK CUMATIBHON CKOPOCTH NOTpe6-
nexus j-ro BeitecTBa, Cji — KO3QGhUIKEHT MOJYHACHILIEHUA pHU moTpesie-
HHH J -TO BellecTBa,

Oyuxuua FTi omHchiBaeT JTUMMTHPOBaHHE POCTa GMOMACCHI TEMIepa-
Typoit (puc. 79):

TFTi(1 - T/TOPT)STY npu T< TOPTi
FTi=
TFEM (T - TOPT)/(TMAi - TOPTDYT o 7> TOPTI,

rae TOPTi — ontumanbHas s {-0f Ipynnel rUApoGHOHTOB TeMIeparypa,

TMAi — wmakcumaibHas s i-od rpynnsl Temneparypa, 1TFTi — xoad-
¢bUlMEHT CKOPOCTH pocTa i-0#t rpynmsl npu Temneparype 0 °C, T — Teky-
llee 3HayeHHe Temmeparypbl Bombl, IFM — 3HaueHHWe TeMMepaTypHOH

nomnpaexu npu T = TMAi, STi — x03pdUIREHT KPYTH3HBI KPHBOH.
Kpupan FIi (puc. 80) npencrasnser coboit GpyHKUUIO IUMHTHPOBAHHA
cBetoM U 3amaetcA ¢yHkuueir In Topo (Di Toro et al.,, 1971), koTopas
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Puc. 80. 3aBucumocts copocTw doTockHTesa or CYMMAapHO# COJIHeYHOR pamManuu
(Di Toro et al., 1971).

XapaKTepu3yeT MHTEIPabHYI0 3aBHCHMOCTh (OTOCHHTE3a B CJIOE BOJBI
TONMMHON H OT CYMMApHO# cONHEeYHO! paguaiuy J Ha NoBepXHOCTH,

. e 1 : I
FIi= Ok H [exp (— [OPTT exp(—QK- H)) —exXp (_ I0PTi )]'

roe [OPTi — ontMMmanbHaa OJif [-OM Tpymmel ocBewenHocts, OK = CW +
+ ([41] + [A2] + [PF]) - CA + ([POW] + [AOW]) - CD; CW, CA, CD -
K03¢dULIMeHTbl OcnablleHUss cBeTa YMCTOH BOAOH B3BellleHHBIMHM BOAOPOC-
JIAMM U J€TPUTOM COOTBETCTBEHHO.

Y6bu1p 6MOMacchl GHUTOMIAHKTOHAa NPOMUCXOOUT 33 CYeT ero BhleJaHUA
300INIAHKTOHOM M pblbaMH, a TAKXKE 32 CUET ero eCTeCTBEHHOM CMEpPTHOCTH
Y aBTOJIM33, KOTOpbIe 321a10TCS IMHEHHBIMU GYHKLMAMHU BUOA:

Mi=iMOR - [i], Ai=ABi- [i].

OkoHuaTeJIbHOe BbIpaxceHHe IA GUOMacchl {-ro BHAa GUTOMIAHKTOHA
MOJXHO MpeCcTaBUTD CIIeAYIOUMM YpaBHEHHEM |

d[il/dt =Di—Mi — Ai — Vi.

Unen Vi, xapakTepusymoIUMA CKOPOCTb BbleddHUA BOHOpOCIed Ha .py-
IHX Tpo(HYIECKHX YPOBHAX, OyeT ONMCaH HUXe,

YpaBHeHUA [T pa3MuHbIX Ipynm Bomopocned (A1, A2, PF) otnunua-
I0TCA 3HAYEHUAMU K03 UIMeHTOB TPpodHUUYeCKUX M JIMMUTHPYIOUIUX DYHK-
uuit, CiocoBHOCTh CHHe3eNleHbIX Bomopociiell GpUKCHPOBAaTh MONEKYIAPHBIA
a30T IMMUTHpYETCA 3TUM 3neMeHTOM. [loaToMy cooTBeTCcTBYIOIIAA DYHKUMA
pocta DA] onpefensierca ¢yHxuved DPIWAI, 3apgawiueit ckopocTh NoTped-
nenuus GuoreHoB npu ¢dochopHoMm numutupoBanuu, Kpome Toro, cuuesene-
Hble B MEHbLUEA CTENEHH MOTPeONANTCA NPefCcTaBUTENAMH OPYTHX TpPodH-
YeCKHUX YPOBHEH, UTO OTPaXeHO B 3HAYeHUAX COOTBETCTBYIOIIMX KO-
¢duULMeHTOB,

3oomnaHKTOH NMTaeTCA (GHUTOIUIAHKTOHOM, OaKTepuAMM M HETPHTOM.
[lponecc mnoTpeGneHHss MX XapaKTepusyeTcA TaKMMHM d>ke S-06pa3HbIMH
TpopHUeCKUMHU PYHKUUAMM, KaK U Y GUTOTaHKTOHA (pHUC. 78).

DkZ =UkZ - [k]*/(CkZ* + [k]?),
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roe BMecTo k moxet Obith A1, A2, PF, B, POW unu AOW; UkZ — xo3d-
pHLIHMEHT MaKCUMAJIBHOH CKOPOCTH Notpebnennsn, CkZ — cOOTBeTCTBYIOIIMA
KO3 (PULUMEHT MONYHACKHIILIEHAA,

Ina nopmep)xaHHA CTeXHOMETPUYECKOro COOTHOLIEHMA B GHOMacce
300M7aHKTOHa MOTpebiienne dochopa U a30Ta OETPUTa CHUHXPOHWU3OBIHO
H 3agaeTcd GhopMynon

DDZ = min {DPO WZ/CP, DAOWZ/CN} - CCC. 2)

B wurore NpHpOCT OMOMaccel 300MIaHKTOHA ONUCBIBAETCA ClleJy M
BBIPAKECHHUEM |

DZ=(1 —TBZ)-FTZ- £DkZ- [Z],
k=A1,A2 PF,B D

rne FTZ — temneparypHas yHKUMA, omucaHHas Bbulte, TBZ — koad-
¢dunment Metabommama (0 < TBZ < 1).

CMepTHOCTb 3ajaeTcs NUHedHOH ¢pyukuueid MZ = ZMOR - [Z], a camo-
JIMMUTHpOBaHHe — KBampatuusoin: MZ' = ZMORR - [Z]?%, rme ZMOR —
Kxo3puuneHT cMepTHOCTH, @ ZMORR — K03 PULHEHT CAMOTMMHTHPOBAHHA
3001UIaHKTOHA,

INpolecc BblenaHHUA 300MIAHKTOHA pbibaMH (GOpMaNM30BaH B clelyio-
ILeM MYHKTe,

PuiObl. 712 arperupoBaHHasA MepeMeHHaA XapaKTepHU3yeT CYMMAapHYH
GMoMaccy Bcell MXTHOayHbl O3epa BHE 3aBMCMMOCTH OT panHMOHa, BO3pacTa
U CTagM¥ pa3BUTUA OTHEe/IBHBIX BHUOOB pbib. [lockonbky OcHOBHYH 6GHO-
Maccy pbI0 onpepenseT YHCIEHHOCTh YKIeW, IUIOTBBI M MOJIOAH OKY-
Hf, TO IIpY OIMCAaHHM pOCTa ,,aTrPeTUPOBAHHOM pbIOBI” 33 OCHOBY B3AT
PalMOH MMEHHO 3THX BHIOOB pbI6. B 3TOH CBA3M HIMHOOIEHHBIM KO-
MOM IA pbi6 NPHHAT 300MIaHKTOH. [IpemycMoOTpeHa Takdke BO3MOX-
HOCTb Iepexofa HX Ha MUTaHHe (UTOMIAHKTOHOM H [eTPMTOM BMecTe
c Oaxtepuamu. Ilpupoct Ouomaccer pbi6 XapaKTepH3yeTcA CIeAYIOLIMM
BBIpAXKEHHEM :

DR=FTR (1 - TBR)S [R],

roe FTR — ¢yHKIUA TeMMepaTypHOTO JIMMHMTHUPOBaHHA, S — (QYHKIUMUSA,
OMHUCHIBAKOINAA MMTaHWe pBI6 ¢ NepekiodyeHueM, TBR — xoapduumeHTt
MeTaboIIM3M4.

PaccmoTpum mpouecc nepexnioveHMAa nuTaHus noppobuee. Ilycts
ZKR — KOHUEHTpalusi 300MIdHKTOHAa, NpH KOTOPOH NPOUCXOOUT Iepe-
KJI1oueHHMe Ha 3aMeHsoWKi kopMm, Toraa S = DZR +DAR, roe

DAR =min {(DZKRR —DZR), ZDIR - n(Z)}.
1= Al, A2, PF,B, D

3necy DIR, DZR — tpodmnueckue dyHxuuu Buma (1), mpuuem byHKUMA
DDR 3apaetca aHasiornuHo ¢yHKuuu (2) pna soominankrtoHa; DZKRR
onpenenseTcA Kak 3HadeHHe ¢yHkuud DZR 1pH NOACTAHOBKE B Hee
snaveHuss ZKR Bmecto [Z]. OyHkuua n (Z) xapakTepU3yeT BepOATHOCTb
Hepexofa Ha 3aMeHAIIUA KOPM, KOTOpas, O4eBHOHO, 34BMCHT OT KOHLEH-
Tpauuy U3mwOIeHHOTo KopMa B cpefe (puc. 81).
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Puc. 81. ®yHKUHA BepOATHOCTH Nepe-
X012 Ha 3aMeHSIOLNNA KOpM. 7(2)

Takum o6pazom, npubaska
32 cyeT NoTpeOleHNA 3aMeHAI-
utero xkopma (DAR) He Moxet
CHOeNaTh CKOpPOCTh POCTa Bbillle
TOH, 4TO OBUIA MpU OOCTATOY-
HOM KOJIMYecTBe U3MI0IeHHOro
kopma ([Z] > ZKR). Ecnu
DAR = DZKRR - DZR, 10
peasibHbie MOTOKH 3aMEHAILIMX 0 ZKR [Z]
xkopmoB (DAIR', DA2R', ..) yCTaHaBIWMBAWOICA MNpPOIOPUHOHATIBHO HX
HOTEHLUMATBHBIM NMOTOKAM.

DIR'=DIR - (DAR/ Z DIR - n(Z)).
= Al,..,D

IIpy onucanuu cMepTHOCTH PBIG YYMTBHIBAETCH BO3MOXHOCTb 33aMOPHBIX
ABIIEHUA [pH NTOHM)KEHHBIX KOHIEHTPAUMAX PpACTBOPEHHOTO KHCIOpOAa.
Ilns atoro ucnosnesyerca ¢yukuus FOR Bupa (puc. 82, a)

1, npu [02] =02RK
FOR =
10 - O2RK/(9 - [02] + O2RK), npu [02] <O2RK,

roe O2RK — xonueHrpauusa O2, cOOTBETCIBYHOLIAA 3AMOPHBEIM YCIOBHAM,
IpennonaraeTca Take, YTO eCTeCTBEHHaA CMEPTHOCTb PHIO MOXET 3aBUCETb
oT TeMrepatypsl (puc. 82, 6). TemnepatypHas GpyHKLUHA CMEPTHOCTH 3a/1aeT-
¢A B CllefyloieM BUJIe:

FMTR = CMRT(T/TOPR — 1)* +1,

rae TOPR — ontuManbsHas Temnepatypa mia peio, CMRT — xo3dduumenr,
XapaKTepU3YWIUNA YBennuyeHUe ¢cMepTHOCTH mpy TeMmeparype 0 °C oTHOCH-
TeribHO cMepTHocTH npun T = TOPR. Takum o6pa3oM, cMepTHOCTh peIG OMHK-
chiBaeTcA BhipaxkenneM MR = FOR - FMRT - RMOR - [R], rue RMOR -
Kxo3ppHIMeHT cMepTHOCTH pbIb. A yyeta CaMONMMMHTHPOBAHHUA pPbIO

FOR a FMTR 6
1 L
| ]
0 02RK 2 0 TOPR T

Puc. 82. KucrnopopHast (g) u TemneparypHaa (6) GYHKUMH SIS CMepPTHOCTH pBIG.
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HYTEM Bble[IaHWA OJHMX BHIOB [PYTHMHM BBOIMTCA KBaJpaTHYHbIA WIEH
Buga VR = RMORR - [R]?, rae RMORR — 03 HIUMEHT CaMOTMMUTHPOBa-
Hus. OKOHYaTeJIbHOE YpaBHEHUE 1A PbIG MMeeT BU]

d[R]/dt=DR —-MR - VR,

Makpodutsl (nonynorpyxenssie). QOpManM3alMA AMHAMAKH MaKpo-
$UTOB ABIAETCA B 3TOH MOMENM OPUTMHAIBHON, MO3TOMY pPaccCMOTPHM
ee Oonee pneranpHo. [lonymorpyxenHble MakpogHTbl XapaKTepH3YHTICA
Tpemsa ¢azoBbIMU NepeMeHHbIMH. OJHA M3 HHMX ONHMCbIBaeT OMOMACCY ,,Hafl-
3eMHOH YacTH™ BOMHBIX pacTeHMM, OBe Opyrue — a3oT M ocdop, comepxa-
wuecs B KopHAX. Takas petanusanusa HeoGXogMMa [jia ydyeTa Mporecca
3amacaHMsa OHOreHOB B KOPHEBHLIaX B KOHIE BEreTallMOHHOIO [€pHOfa
riepefi MacCOBbHIM OTMHUpaHMEeM ,Hal3eMHOM 4YacTH’ pacTeHHd, T. €. JIMCTbEB
u cTebmnei.

PocT nonynorpykeHHbIX MaKpopHTOB pacCMaTpMBaeTCA KakK [IBYX-
crymnenyatsii npouecc. Ha nepBoit cragmy mpoucxomut nmorpe6nenue nocryn-
HbIX GHOTEHHBIX 3NIEMEHTOB M MX HaKoOIUIEHHE B KOpDH#AX. Tak, IJIA a30Ta,
cofeprKalierocA B KOPHAX, COOTBETCTBYIOIMIA WIEH MMeeT BUA:

DAE =FTAE - FIWE - DAISAE - [AE],

raoe DAISAE — tpoduueckan byuxuusa eupa (1), FTAE — temnepatyp-
nHaa ¢yuxkumsa, FIWE — yuxuusa MUMHTHPOBaHMA CBETOM, KOTOpasd Gymer
oMpeqeNneHa HIKe.

AHanoruynbiii B uMeeT dyukuua DPE, Belpaxatouias 3anac poccdopa
B KOPHAX.

Ilpouecc oTMHMpaHHA KOpPHEH OIMCBIBAETCA JIMHEHHBIMH GYHKIMAMU

MPE =PAEMOR - [PE]; MAE =PAEMOR - [AE],
rae PAEMOR — ko3¢ dbuumeHT 0TMUpaHus KopHeil.

Bropas cTajus pasBMTMA 3TMX MakpOQHUTOB XapaKTepu3yeT pOCT
CaMMX pacTeHuH, PH KOTOPOM MCIIONb3YIOTCA GHOTEHHbIE BelLeCTBa, HAKOI-
JIeHHblE B KOPHAX. IIpM KOHUEHTpalUMAX HOCTYNHbIX GHOTEHHBIX 3JIEMEHTOB
B BoOjie, MPEBBILIEIOIIMX HEKOTOPbIE IMOPOTOBble 3HAYEHHs, [OJYIOT PYXeH-
Hble MaKPOQHUTHI MOTYT NOTpeGIAT, GHOTEHBI HEMOCPEICTBEHHO M3 BOJbI.
Ioatomy obruee BbIpaXkeHHe A X POCTa MMEET CIIEIYOIIMIA B/

DWE =(1 —TBWE) - FTWE - FIWE - (DWEI - [WE] +
+DWEE-RB)-CCC-(1 - WE] ;
EMWE

roe TBWE — xoapdpuunent merabonuama, FIWE — temnepartyphas pyHK-
uusa, EMWE — eMKoOCTb cpefibl JU1A MONYNOTPYeHHbIX MakpodutoB. OyHK-
uusa DWET onuceiBaeT morpebrieHne GHOreHHbIX 37IEMEHTOB U3 BOIBI.

DWEI = min (DPIWWE/CP, DAIWWE/CN),
0, npu [i] <ikRR
rne DIWE = { UiWE - ([i] — ikRR)?
CiWE? + ([i] — ikRR)*’
mai =PIWwnn i = AIwW.

npu {i] > ikRR
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)

0 TWEP1 TWEP2 T

FTMM 6 /
\1 ]

0 TWemt TWEMZ T

Puc. 83. 3aBucumocTH O ofipedeneHud Hayaja npoliecca 3amacaHnd (4) M OTMHpPaHHsa
(6) makpoduros (3meck TWEP] > TWEMI; TWEP2 > TWEM?2).

Benuuuna RB = min {[PE]/CP, [AE]/CN - CCC xapaxtepusyet 6uo-
maccy xopre#t. Oyuxuus DWEE = min{DPEW /CP, DAEWE/ CN} 3agaet
npolecc NOTpeOleHUss OHOTeHHBIX 3JIEMEHTOB, HAKOIUIEHHBIX B KOPHAX;
dyuxuun DPEWE u DAEWE umetot Bup, (1).

[Ipy omucaHMM pocTa MOJYNOIPYXEHHbIX MAaKpPO(GUTOB YUMTHIBAeTCA
Neprop, UX MOABOIHOTO pa3BUTUA. IIpH 3TOM cuMTaeTcA, YTO OHO HaYMHAETCA
Ha HEKOTOpo¥ riyGute Hy. bromacca K MOMEHTY BbIXOJa PacTeHUA U3 BOJbI
paBHa WEKR. Torma oOCBelIEHHOCTb PacTeHHN B IIEpUOA, HX NMOABOJHOIO
pa3sBUTHA MOXHO onHucats dopmynoit [ =1, exp (—QK: h(WE)), rme
h(WE)=—Hy - [WE]/WEKR + Hy, QK — xo3dduuveHT ocnabneHus cBera,
onpe/ielieHHbIA Bbllle. Torma, B3AB 3a ocHOBY ¢yHkuMioo Cruma (Steele,
1962), 3apagum ¢GyHKIMIO OCBEIIEHHOCTH B CITeyIOLIeM BHU[IE:

(I/IOPWEE) - exp(1 — I/IOPWEE), npn [WE] < WEKR

FIWE =
(Io/TOPWET) - exp(1 — I,/ IOPWEI), npn [WE] > WEKR,

roe IOPWEE — ontumarnbHas OCBELIEHHOCTh Ha MMOJBOJHON CTaflUl Pa3sBUTHSA,
IOPWET — 10 e py BBIXO/Ie Ha MTOBEPXHOCTh.

Oco6oro omucanus TpebGyeT mpoilecc NEPeKauykd OUOTEHHBIX BELIECTB
B KOpHM B KOHIle BereTalmyoHHoro mnepuopda. [lpemmnosnaraercs, yTo 3TOT
MEXaHUM3M 3aMyCKaeTcs NpH HeONarONpUATHBIX YCIOBMAX (CIUIUKOM BhICO-
KOH WIM CIIMIIKOM HHM3KO# Temnepatype Bofasl). COOTBETCTBYOLAA (QYHK-
uua (puc. 83,a) 3apaercs dopmynon
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0,npu TWEPI < T < TWEP2,
FTMR = {CTMP-(TWEP1-T) -(TWEP2 - T),
npu TWEP2 < T < TWEPI,

rone TWEP! v TWEP2 — noporosble Temnepatypsl, CTMP — K03 }UIMEHT,
XapaKTepH3yLIMH CKOPOCTh nepekayku. Torma mpouecc nepekauxku Bymer
ONpenenaTscss BbipaxeHueM AWE = FTMR - [WE]. llpu 3tom ponu
HaKOIMJIeHNA a30Ta U docdopa B KOpHAX OYIYT COOTBETCTBEHHO paBHbI
CN-AWE/CCCu CP- AWE/CCC.

TemneparypHaa ¢byHKLMA oTMHMpaHua MakpoduToB FTM umeer Takoi
*e BUA, KaK U yuxkuua FTMR (puc. 83, 6).

3amerum, uto TWEPI 2TWEM 1 n TWEP2 < TWEMZ2. Taxum o6pazoM,
MpoliecC 3aXOPOHEHUH OMOTEHHBIX BelIecTB MpH Nepexofe K HeGnaronpuat-
HBIM YCIOBHMAM IIpe[ilieCTBYeT MacCOBOMY OTMHpaHMI0 pacTeHuil. B uemom
npolecc oTMHUpanua 3amaerca byuxkuueit MWE = WEMOR - FTM - [WE],
roe WEMOR — k03¢ $ULUEHT CMEPTHOCTH.

B wurore pMHAMMKY MNOJNYNOLPYXEHHBIX MaKpOQUIOB MBI MOXEM
ONHUCaTh ClleAyolliell CUCTEMON YpaBHEHHUH

d[WE]/dt =DWFE — AWE — MWE,
d[AE]/dt =DAE +CN.AWE/CCC — MAE — CN- DWEE",
d[PE]/dt = DPE + CP. AWE/CCC — MPE — CP- DWEE',

rne DWEE'=FTWE . FIWE.DWEE - RB.

Maxpodutsr (norpyxennsie). OnUcaHHe IOTPYXKEHHBIX MaKpPOMHUTOB
OTYaCTM CXOXe C M3JIOKEHHBIM BhIllle ONUCAaHUEM ITONIYNOrPYXEHHEIX,
HO B JaHHOM CIlyuae yYHTbIBaeTCA HaKOIUIeHHe OGHOTEeHHBIX BeLeCTB He B KOp-
HAX, @ B KJIeTKaxX pacTeHWil, U MO3TOMY B pPOJIM TNEepeMeHHBIX B MO[elH
y4yacTBYeT He TOJbKO GHOMacca MOrpy>KeHHbIX MaKpodHTOB, HO M HAaKOMN-
JIeHHBIE B UX KJIeTKaX a30T U docdop.

[lonaras, YTo OCHOBHYK YacThb MMHEPAIBHOI'O TIMTaHUA INOTIPY>KEHHbIE
MaKpoQHTE! MOJIYYa0T M3 TONILIM BOJbI, 3 MpeHeOPEXUMO MaNyw [IOTI0 —
yepe3 KOPHH, MOTpeGietne GUOreHHBIX 3JIEMEHTOB KJIETKAMH MOXHO 3aHaTh
crenytomied GopMyIon:

[i] N ji [j]*

[WS] - PRi C]lz+[]]2) [WS];

Di=FTi-(1-

rne i = [AS] wu [PS], a j = [AIW] wnu [PIW] cootBeTcTBeuto, Uji —
MaKCHMalbHas CKOpocTh MoTpebnenus, (ji — Ko3hPHIHMEHT MONYHAChI-
wennsa, FTi — temnepatypHas ¢yHkuusa, PRI — MakcHMaIbHO BO3-
MOXHasi [OJA COOTBETCTBYIOIIero OHOreHHOro BellecTBa B KIETKax
pacTeHus.

HaxommnenHple B KJIeTKax 3JeMEHTH! HCITONIBAYIOTCA OJIS MOCTPOEHUA
61oMacchl pacTeHUi:

DWS' = (1 — TBWS) - FTWS - FIWS - DWS - CCC - (1 — [WS|/EMWS),
rae DWS = min(DPSWS/CP, DASWS/CN); DPSWS u DASWS -
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Pyc. 84. KoHuentyanmHanm cxema GaxTe- Buomacca
PHAJIBHBIX TPOLIECCOB.

]
S-oOpa3Hbie Tpoduyeckue yHKIHNH, k :

FTWS — rtemmeparypHasa ¢yHKIMA,
Fws — d)}'HKI.I,H.I:i ocgemeﬂ?xomu Ta- Cybernpam -k
KOTO ke BHAA, KaK M mjia ¢HToINNaHkToHa, TBWS — koadduument mera-
6omnama, EM WS — eMKxoCTb CpefibL.

Y6puts GHOMACCBI pPacCMaTpHBaeMbIX MAaKpO(HTOB IPOUXOOUT 32 CUET
HX CMEpTHOCTH COIJIacHO 3aBHcUMocTH: MWS = WSMOR . [WS], rue
WSMOR — xoadduunent cMepTHocTd. IIpu 3TOM HakoIUleHHble B KJIET-
Kax OHMOreHHble 37IeMEHTbl BO3IBPAILAKICA B BOAY B KOIHYecTBax MAS =
= WSMOR - [AS];MPS = WSMOR - [PS].

Bakrepnd. Onucanue GakTepuil ABIAETCA OOHMM M3 HauGolee CIHOPHBIX
MOMEHTOB IIpH (GOpMaJIM3alMH 3IKOCHCTeMBI BojoeMa. C OOHONH CTOPOHBI,
OTpOMHO€ MHOrooGpa3ve MHMKpPOOPraHM3MOB MIpaeT BaXHyl0 pojib Ha pa3-
HBIX 3Tanax KpPYTOBOPOTa BeLIECTBA B BOJOEMe, C APYroi, UMEIOIMECH
3K CIIepUMEHTIbHbIE JaHHbIE IO3BOJIAIT YYeCTb BCE Pa3sHOBHAHOCTH GaxTe-
puil NTHMUIL B BHAe OOHOM arpernpoBaHHON NepeMeHHoO#. B 1o >xe Bpemsa
B ONIMroTpodHbIX BoJloeMax 6Momacca BaKTepHOIUIaHKTOHA MOXET 0Ka3aThCsa
COMOCTaBHMOH ¢ 6OHOMAacco OOMMHMPYWIIMX BHIOB (HUTOIUIAHKTOHA.
[TosroMy mpeHeOpeur 3TOM NEepeMeHHOM Henb3A. B mamHoM Mopenu nop
GaKTepMAMH Mbl OHMMaeM OOLIMPHBIH KJIaCC MHKPOOPraHW3MOB-IeCTpyK-
TOPOB M COOTBETCTBYIOLIMM 00pa3oM OIipefieiiAeM HX pojib B 06LIeM Kpyro-
BOpOTE BelleCTB.

HefcTBHE 3THX MHKPOOPraHH3MOB BO MHOIOM IIpeCTaBIIAETCA aHAJIO-
TMYHBIM JIeACTBHI0 ¢pepMeHTOB, C TOM JMIIL pajHMllel, 4To yacTh cyGerpara
H[IeT Ha Y/IOBJIETBOpeHHE cOOCTBEHHbIX NoTpebHocTer GakTepmit. IlosaTtomy
OGakTepualbHble MpPOLECCHI OIHMCBIBAIOTCA IO CXeMe, HpeACTaBlIeHHOH
Ha pHc. 84.

PaccmarpuBaeTca mepepaboTka cyGcrpaTa, IpH 3TOM K-A [ONA HAeT
Ha MoCTpoeHHe Guomacchl GakTepmil, a (1 — k)-A monA MOTOKa MEPEXOOMT
B npoaykT. HUuTeHcMBHOCTh mnepepaboTku cybcTpaTa omnpepenserca GHo-
Maccoi BakTepHit, MpHPOCT KOTOPOM 3afaeTca B BUAE

FOB

_1_

CFOB .
1

0 02ANA 02AR0 [02]

Puc. 85. ®yuxunna 6aKTepHaIbHOTO Pa3fIOKEeHMsI OpraHMYecKoro BelllecTBa.
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DB=FTB-FOB-k - min(DPOWB/CF, DAOWB/CN) - CCC- [B],

T-T,

roe FTB = 2 — TemmepaTrypHas GYHKIMA, ABIMIOMIAACA AHATIOTOM
dyuxuun Bant-T'odda, Ty — teMneparypa, Ipy KOTOpOH M3MepeHBI IpOYMe
Ko3puunenTs! ypaBuenus, FOB — xucnopopgnas ¢yuxmua (puc. 85),
oTpakarolias TOT ¢aKT, YTO B a3POCHEIX YCIOBUAX HHTEHCUBHOCTh DaKTepH-
aJIBHOMW IeCTPYKUMH BBIIIE, YeM B aHAIPOOHEIX.

KoHeunpIMH ™ mpogykTaMM GaKTepHAIIBHOIO pPa3lIOKEHWA SABJIAIOTCA
PIW n AIW. Yopuip Guomacchl OaxTepuil 33 CYET CMEPTHOCTH M BhleJIaHUA
HX 300IUIAHKTOHOM M pbI0aMH OIMCBHIBAE€TCA TaK J>Ke, KaK CMEpPTHOCThb
U Bblefanue GUTOTUIAHKTOHA.

Crnemyer OTMETHTDb, YTO IpeJIOXeHHas 37ech Gopmanusanua GaKTepH-
aJIBHBIX TIPOLIECCOB ABIISETCA BeChMa MPUOIIMKEHHOM, OHAKO, YXKE ee JI0CTa-
TOYHO, YTOOBI yueCTh BKJIaJ Oaxtepuil B oOUMH KpPYTOBOPOT BellecTBa
B 3KOCHCTEME.

Hetpur. JleTpur B Mopenu INpencraBlieH 4 NepeMeHHbIMH, XapaKTepH-
3YIOLMMU KOHLEHTPaLUMH OPraHHYeCKOIo 230Ta ¥ ¢ocdopa B neTpUTe BOABI
H B aKTHBHOM CJIO€ [OHHBIX ‘OTIIOXEHHH — B CIIy4yae JIMTOPAJIM, B THIIO-
JIAMHHOHe — B cllyvyae Nenaruand. CYMTaeTcs, YTO OCHOBHBIM HCTOYHHKOM
NOCTYIUISHMA OPraHMYeCKOIro BellecTBa B BOMY ABIAIOTCA OTMEPLIHE THOpPO-
OMOHTBI, a comep>aHue a3oTa U ¢pochopa B meTpHTe HAXOOUTICA B COOTBET-
CTBUM C 3aKOHAMH CTeXHOMeTpHM. [IpyruM HCTOUHMKOM MOCTYIUTIGHHA Opra-
HUKH, KOTOpBIH TaK)xeé HEOOXOOMMO YUMTHIBAaTh, ABIAEICH OOMEH BOMbI
C OHOM 3a cueT TypOynentHoi miacddyamn. [Ina ommcaHua 3TOro mpolecca
HCTIONIBb3YeTCA MpOoCcTeilee BpIpakeHHe BHa

VD = COFDPO - ([PDS] — [POW]),

rone COFDPO — xosgdumuent typ6ynentnodt mucdysuu, 3aBUCAIMEA OT
cxopocTH Betpa. fIcHO, YTO 3TOT Ipouece MoXeT paBoTaTs Kak B OfHY,
TaKk ¥ B Apyryio cropony. Ho, kak mpaBuno, HaKOIUIeHHe AETPUTa Ha IHE
UOeT B OCHOBHOM 3a CUET CeIMMEHTAlUH, KOTOPYI0 MOXXHO OIMCATh CIEHYI0-
IIMM 06pa3om:

VS =COSP- [POW],

rae COSP — xo3pdunuent cenumentauuu. Beipaxenusa mia AOW wu ADS
3aIUCHIBAIOTCA @HAJIOTUYHO.

B3BelieHHOe B BOZle OpraHWYECKOE BelleCTBO MOABEpraeTca OaKTepuanb-
HOMY Pa3NIOXKEHHIO, er0 MOTPebNIAIT 300IUIAaHKTOH M PhIOBL. ITH TIpOLECCh
yxe Obun popmanu3doBansl Bemue. IIpedmonaraercs, YTo YUCIEHHOCTh Bak-
TepHi Ha [JHe U B. TMITOJIMMHHOHE He MOXET JIHMUTHPOBATh CKOPOCTb NECTPYK-
LIMM opraHuyeckoro BemiectBa DS. 310 M03BONAET MPEACTABUTL ITOCIIETHION
JIMHeRHOH QyHKUMeR

DS=—-CPDPI-FOB-([02] — OS) - [PDS],
roe CPDPI — xoadbduimedt pectpykumu, FOB — xucnopogHaa GyHKIMA
(Takas xe, kak ¥ QA Gaxrepui). Bunm aprymenTa 3T0# (ryHKIMHM OTpaXkaeT
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1 |
0  02ANA 02ARO [02]

Puc. 86. KoHueHTpauus HachluleHHa JocTynHoro ¢docdopa B Bome.

TOT aKT, YTO KHUCIOpoA Ha [He MEHbLIIE, YeM B TOJIlile BOMIbI HA HEKOTOPYIO
penuuuny OS.

CuuTaeTcs, YTo HOJIA [eTpUTa, paBHasa ZPDS - [PDS], BeIXomur U3 ax-
THBHOTO CJIOA M OTKJIaAbIBaeTCA B JIOHHBIX OTIOXeHHAX. OTMUpalowine Kop-
HH TIOJTyMOrpPYXEeHHBIX MAaKpOGhHTOB MEepeXOIAT HEeMOCPENCTBEHHO B IETPUT
oua [PDS] n [ADS].

BHorennble 3nemeHThl. JlacTynHble [jiA MEPBHYHBIX NPOLYLEHTOB He-
OpraHMuecKHe BelLEeCTBa MpefcTaBleHbl 4 IMepeMEHHbIMM: a30TOM H ¢oc-
¢opoM, pacCTBOPEHHBIMH B BoJie, a30TOM M $¢0ochOpOM B CeIUMEHTaX.

IIpu omucannu o6MeHa dochopoM Mexy ToNLeHd BOABI H ceTMMeHTaMH
3a cuer TypOyneHTHOM Oupdy3um ucnonesyercsa cruemymwouias ¢opmyna:
VDB = COFDPI(PIWKR — [PIW]), rne COFDPI — xoadduuuest 1ypoy-
neutaonn gndodysun, PIWKR — KOHUEHTpauWA HacblLUEHHA WIA pacTBOpeH-
HOro HeopraHuyeckoro gocdopa. AHanmoruyupld B, UMeeT dopMyia WA
oOMeHa MHHepabHEIM a30TOM AT W.

B ana3poGHBIX YCIIOBHAX, KaK M3IBECTHO, MOXET IPOMCXOIUTh UHTEHCHB-
Hoe oboralieHue Boabl dochopamM 3a cuer PIS. IroT npouecc popmanusy-

eTcA 3aJaHMeM 3aBMCHMOCTH KOHUeHTpaumM HackileHMsa PIWKR ot koH-
LUEHTpauMM pacTBOpeHHOro Kucnopoma (puc. 86). llpu aToM KOHUEHTpauua:

HachlllleHHsA B aHA3POOHBIX YCIIOBUAX 3HAUMTENIBHO MPEBOCXOIHUT KOHILIEHTpa-
uMio Hacelehua mist [PIW] B a3po6HBIX YCIIOBUAX.

Ina o3. IlimeweeBo OCHOBHBIMM HCIOYHHKAMM OHOIEHHBIX 3]IEMEHTOB
aBTOXTOHHOTO ITPOHCXOXIEHHA SABIIAIOTCA PpaslioXeHHe MepTBOrOo OpraHHu-
YeCKOro BelieCTBA M pacTBOPEHHE HEKOTOPOH 4acTH MeTaboJIMTOB IHApo-
OHOHTOB.

Iponeccy! moTpeGleHnss DHOTeHHBIX 3NIEMEHTOB MePBHYHbIMU NTPOOYLEH-
TaMM OBUIM ONHUCaHbl Bbille. Mogenb yuMThIBaeT TaKXKe, YTO OINpEAENeHHas
yacTh GHOTEHHBIX BEIECTB CEJUMEHTOB MOXET 32XOPOHATBCA B HOHHBIX
OTJIOXKEHUAX, BhIMaas K3 o6LIero KpyroBopoTa BEIIECTB.

Kucnopon. IlonmonHeHue 3amacoB KHCIOpoja HAOeT 3a. cdeT (OTOCHH-
Te3a W aj3paluy BopgHoH Tommuy. Cyuraercd, YTo GOTOCHHTE3 IPONOPUMOHA-
JIeH CKOPOCTH POCT3 IepPBHYHBIX IPOAYLEHTOB C MOCTOAHHBIM 1A KaXIOH
Cpynm! Ko3¢popuurentoM accumuiAuuy. Ilpoliecc peajpanuu ONMUCHIBaeTCA
cnepytomei ynpoueHHod dopmynoii: RE = CREAR - (O2A4IR — [02]),
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rae O2AJR — KOHUEHTpauMs HacChILCHWA PacTBOPEHHBIM KUCIIOPOLOM,
a CREAR — xo03b¢buieHT peaspauyu, ABIAWLMACA GYHKUHEH CKOPOCTH
Betpa. CBa3p Benuunusl O2A4JR ¢ Temnepatypoit Bogsi (Wang et al., 1978)
337aHa B BHIE:

02 AIR = 14.61996 — 0.40420- T+ 0.00842 - T* — 0.00009 - T2.

Kucopon pacxomyercss B OCHOBHOM Ha OKHMCIIEHHE MepTBOTO OpraHuye-
CKOIO BElIECTBA B BOME U CeIMMEHTaX, Ha AbIXaHHe IMAPOOHOHTOB, KOTOpOe
CYNTaeTca [POMOPLUHOHAIPHBIM BGHOMAcCaM COOTBEICTBYHINMX IpyNI opra-
HH3MOB.

I'nnponwnaMuveckuit 6ok Moperm W Gnok mepeMeumBanmsa. ['uapo-
JWHAMUYECKHA ONIOK MpefqHa3HayeH IS ONMUCaHUA (POpPMHPOBaHHS TeueHHH
B O3epe M CBA3AHHOIO C HUMH [EpeHOCa pPaCTBOPEHHBIX M B3BELUEHHBIX
BelIeCTB 10 aKBaTOpPHH. B ero ocHOBY IMOJI0XKEHa XOPOILIO W3BECTHAS MOMENbD
CTAallHOHApHBIX BeTPOBBbIX TeyeHui (Penpaentaym, 1960). C nomoumio rugpo-
OMHaMuyeckoro OJIOKa olpeseNieHbi IEPETOKH BOOBI MEXY OTAENIbHbIMH
CerMeHTaMH, Ha KOTOpbIe ObUIO pa3felieHO 03epo.

Ilockoneky moTox BoAel S Bmonb ock Ox B TOuKe X = X Ha INyGHHaX
ot hy oo h, paBeH

. hy
Sx(hl, hl: Xo, J’) = .r h U(xo, Y, Z) dZ,
1
roe u(x, y, z) — CKOpOCTh TeUeHHS, TO PacXoi BOMBI Yepe3 BePTHKATbHYIO
IIOWAKY ¢ KOOpOMHaTOH Xo mo ocu Ox M orpanuyeHHo# Bronb ocu Oy
TOYKaMH b; M by, a Mo TinyGuHe — TOuKamMu h; M hy, MOXHO BBIYMCIIATH

o popmyne
b b, h
Qx(hy, hy, by, by, Xo) = Ib’Sx (h1, ha, yo,y)dy = Ib’(f h’u(xo,y, z)dz)dy.

1 1 1
AHaJIOTHYHO OIpelIeNIsIeTCA pacxo, Boasl BOoib ock Oy.

Takum 06pa3om, Ha BhIXOAE TMOPOOMHAMHYECKOro GJIOKa MONyvaeTcA
YMCTIOBOM MAaCCUB ITEPETOKOB BOMIbl MEXIY BCEMH TEPPUTOPHAIIBHO COMpH-
JKCHHBIMU CerMeHTaMH Bomoema. Jlajiee K HeMy NOOKIIIOHAIOTCA MOTOKH,
XapaKTepu3ylolLuMe NOCTyIUleHHe BOAsI ¢ BOOOCcOOpa, a TaKXXe CTOK M3 03epa.
B utore onpenensAwTcA BENHYMHBI CYMMapHbBIX EPETOKOB, HCIIONb3YOIIUXCA
B OloKe NepeMellMBaHHs, Ieped HayaioM (yHKUMOHMPOBAaHHA KOTOpOTO
3aBepilaeTcd paboTa TrMAPOJMHAMMYECKOIO H 3KOJIOTHYECKOTO OJIOKOB.
B rmocmenmHem paccuMThIBaeTcsi CyTOYHas [MHAMMKA BCeX [epeMEHHBIX
MOJIENH, W Ha BBIXOAE [MOJIYYAIOTCH XapaKTepPUCTUKHM COOTBETCTBYHOLUMX
KOMITOHEHTOB 3KOCHCTEMBI.

IIpn MopenMpoBaHHM TepeMElLMBaHUA IIPHHATO, YTO OOMEH BelLECTB
MeX(Iy CerMEeHTaMM OCYHIECTBIIACTCA MOCPedCTBOM a/IBEKLIMOHHBIX MOTOKOB
u muddysuu. Ilpy 3T0M H3IMEHEHHE COAEepKAaHHA BelleCTB2 B KAXKAOM cer-
MeHTe, OOYCIIOBJIEHHOE TeYeHWAMH, CUMUTAEeTCA NMPAMO MpOMOPUHOHATbHBIM
KOJIMYECTBY MOCTYMAalLIero BewecTBa M 0oOpaTHO NPONOPUNOHATIBHBIM
obbvemy cermenTa. Jluddysmeit BewmecTB M0 ropU3OHTAIIM MOXXHO NIpeHe6peub,
TaK KaK BeTpoBOW OOMeH 3HauuTenbHO Gomnbiue audPysuonHoro. Cenu-
MeHTauuA ¥ aUuddy3noHHBIA 06MEH MO BEPTUKAIIM YUMTBIBAKTCA B TOYEYHBIX
MOMENAX KaXoro CerMeHTa.
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KoHuenTpauum BellecTB B KaXXAbIA MOMEHT Bpemenu !+ At onpepe-
JIAITCA cllefyIoWmuM 06pa3oMm:

xj(e+ ar) = (xl(e) - v(e) + zx’,'(t)Qg]. - zx.’,'(t)sz.].)- At/V(t+ Ap),
J€l, JEI,

rae x; — KOHIUEHTpauysA BewecTBa / B cermenTe i, V; — oGbem i-ro cermenra,
QP,./. — pacxof BOObl 4epe3 IpaHMIy MexIy i-bIM H j-bIM CerMEHTaMH,
I; — MHOXeCTBO HOMEPOB CerMEHTOB, H3 KOTODBIX BOJIa MOJXET IOCTYMaTh
B i-bIlii cerMeHT, /; — MHOXECTBO HOMEPOB CETMEHTOB, B KOTOpble BOIa
MOXET IIOCTYNaTh M3 i-TO cerMeHTa, { — BpemMA, At¢ — IIar BO BpPeMeHH
(B Haieit momemu At = 1 cyT).

OtMeTHM, YTO OOMEHY, BbI3BAHHOMY BETPOBLIMHM TEUeHHAMM, HOMBEp-
JKEHbl TOJIBKO [ECAThH KOMIIOHEHTOB JKocHcTembl: Z, B, Al, A2, PF,
PIwW, AIW, POW, AOW, 02, Puiobl, MakpodUTEl H GUOTEHHBIE 3/IEMEHTBI
OOHHBIX OTJIOXKEHHUI B 3TOM IIPOLECCE HE YYaCTBYIOT.

Jdna yyera IOCTYIUIEHHMA QUIOXTOHHBIX BEIUECTB B 03epo 33/12I0TCA
3HaYeHHUA MX NMOTOKOB HAa TIPAaHMLAX JIMTOPAIbHBIX CErMEHTOB, a TAKXKe MX
KOHLeHTpaluu B croke p. TpyGex.

AHaOM3 MondeNM H 3IKCIepMMeHTbl ¢ Helo. HauanpHbiidi 3tanm paGoTbl
C MOJIeNb0 3aKIIHYaeTCA B ITOAGOpe MapaMeTpPoB, IIPH KOTOPBIX MOMEJIbHbIE
TPaeKTOPHUH HaWITYYlIMM 06pa3oM COOTBETCTBYIOT BPEMEHHBIM PARaM 3K CIle-
PMMEHTAIBHBIX HabGmiogeHud. Beumy OGonpuiod pa3MepHOCTH MOJENH
H HeJIOCTaTOYHO AETAIIbHOM 3K CNepUMEeHTAIBHON UH(OPMALHHU CTPOro CTABUTh
3ajayy MAcHTHHKalMM oka3piBaeTcA GeccmpicnenHo. [loatoMy Bo m3Ge-
JaHHMe [BYCMBICIIEHHOCTH Mbi OydeM TOBOPHTb O IpOlEAype HACTPOHKHU
MoJIeli, UMeA B BHIY CJIeyIOLIYI0 MOCNe0BaTeIbHOCTD LIAaroB, OCHOBBIBAIO-
IIYIOCA HA MeToge ,,ipob 1 oumGoK ™.

CHavajla NpoBOAWICS JIMTEpPaTYpHbIH TOMCK, KOTOPBIH [103BONMI OIpe-
OeIUTh MHTEPBaJIbl BOIMOXKHOIO H3MEHEHUA NapameTpoB Mofemu (Jorgensen
et al., 1978; CsupexeB, BounoB, Toukux, 1984; Csupexen, KpysaHoBa,
Bounos, 1984; Jleonos, 1986). 3atem 6bula MpOK3BeeHa OLEHKA YyBCTBH-
TeJIBHOCTH MOJENIM K BO3MYWEHUAM I1apaMeTpoB M HayalbHbIX JAHHBIX.
[lpy 3TOM MHOXECTBO MapaMeTpOB yHanoch pa3GUTh Ha HECKOJIBKO KIIacCOB,
PAIMYAOIMXCA IO MX BIMAHMIO HA [UHAMUKY MOJENBHBIX TPaeKTOPHM.
HaunGonpuas vyyBCTBHTENBHOCTh Habillomanack K NMapamMeTpaM, XapaKTepH-
3yOIIMM MaKCHMAaJIbHble CKOpOCTH pocta Uij M CMEpPTHOCTH OpraHuamoB
iMOR. B cnenyioutyo Mo BaKHOCTH TPYNITy BOIUIM NapaMeTpbl, IperCcTaB-
nAomMe coboll onTUMaIbHyl TemiepaTypy 7TOPTi, cremeHb KpYTH3HBI
TemIeparypHoll KpuBo# STi, onTUMaIbHY OcBewweHHocTs IOPTi, Ko3d-
hHUMEHTHI ceMMEeHTALMK M IMddy3un. B NomycTUMBIX Npeemax Bapualiu
(UK cHpOBaIHCh 3HAYEHHSA BCEX MAPAMETPOB, KPOME TeX, KOTOpble IpHHazIe-
Xar K mnepBoi rpymne. Ilocimemhue M3MeHATHCh Tak, YTOOBI TPaeKTOpPHM
MoJleNld He OOpaliaiMch B HOJb WIM OGECKOHEYHOCTb. Y)ke NpH 3TOM CTpE-
MHJIHCh MaKCHMAaJIBHO NMPHOJIN3NUTD TPAKTOPHH K 3KCIIEPHMEHTUIBHBIM JaH-
HeIM. Ecnin 310 ynmaBammock, TO NMpoOlECC HACTPOHKH CUMTAICA 33aKOHYEHHBIM.
Korga ke panbHedlllee M3MeHeHMe NapaMeTpoB IIEpBOA TpYNIbl yXe
He jgaBaio HeoGxogumoro 3¢dexra (MO MPHYMHE BHIXOJA JINOO HA rpaHHIY
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Puc. 87. Pe3ynbraThl KaIMOPOBKH MOJEIH 3KOCHCTEMEI JIMTOPAILHOR 30HBI.
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Puc. 87 (npodoaxcerue).

001acT! UX JONMYCTUMOIl BapHalMu, THOO B TOYKY JIOKAJIILHOTO MMHUMYyMa —
(YHKLUMOHAIA HEBA3KH), MepeXOOWIH K BapbMPOBaHHI0 TapaMeTPOB BTOPOR
rpynmel. B peaynerate mnonyuyaiics HaGop MapamMeTpoB, NpH KOTOPOM Ha
MOJIENI JOCTaTOYHO XOPOLLUO alMPOKCHMHUPYIOT 3K CIIEPHMEHTANIbHbIE JAHHbIC,
OueBuOHO, YTO 3TOT HAGOp He eOMHCTBEH H OH KBasnomnTuMaiieH. OmHako
IpU OAHHOW pa3MEepHOCTH 3afaud IPHUXOAUIOCH JOBOJIBCTBOBATHCA 3ITOH
HeopMaNibHOH INpolefypod. Mofens yJanoce HACTPOWTb MPUMEPHO 32
50 mporoHoB. ITo Ha MOPAJOK MeHblle YHCIIA TPAeKTOPHi, KOTopoe MoTpe6o-
BaJIOCh ObI BBIYUCITUTH, YTOOBI CAENATH [13)XKe HECKOIBKO IIATOB NpH (o pMailb-
HOM Ipoueaype MMHMUMH3aUMH $YHKIHOHAIA, XapaKTepU3YIOIero HeBA3KY.

B kavecrse npumepa pabGoTBI HACTPOEHHOHW Mopdenu Ha puc. 87 mpH-
BeleHbl TrpadMKU TrOAOBOH [MHAMHKH IIEPEMEHHBIX MOJENH IJIA BTOPOTO
cermeHTa 3a 1983 r. Tam e oOTMeueHBl pe3yIbTATHL IKCMEPUMEHTAIID-
HbIX HaGmromeHwii, momydyeHHble B sxchmemuuuu UBBB AH CCCP 3a 3toT
*e rof.

Cnemyrouiii 31an paGoThl C MOJIETIBI 3aKIIIOYANICA B ee BepHpUKaIMU.
llog Bepudukanuedr Mopaenu MOHMMAIOTCA pacyeThl, MPOBOAMMbBIE MpPH
$UKCHPOBaHHBIX [apaMeTpaxX, HANWJEHHBIX Ha 3Talle HACTPOMKH, HO IMpH
H3MEHEHUH 3HAUeHWH BHEIWHHMX (YHKUMA (KNMMaTHyecKux (akTopos,
MpUTOKa, OTTOKAa, GUOreHHo# Harpysku). Hampumep, MoxHO mpoBecTH
pacueThl Ha MacCHBE HE3aBHCHMBIX A3HHBIX, KOTODbie He GbUIM 3aieHCTBO-
BaHbI IPH HAaCTpOiiKe.

Mopens o3epa ObUla NpoBepeHa Ha 3KCHEPHMEHTANBHBIX [IAHHBIX,
NOJyYeHHbIX B pe3yJNbTaTe KOMIUIGKCHBIX MCCIeloBaHMi o3epa B 1984 r.
Wcnonb3oBanbl Takxke naHHbie ['mapomMeTreocyObl 0 COMTHEYHOM pagMallud
u Betpy. Pesynmbraret mmuTanuit (puc. 88) IOCTaTOYHO XOPOLUO ONMMCBHIBAIOT
OVHAMUKY IIe peMeHHBIX 3K OCHCTEMBI.

B KayecTBe KpHUTepueB afeKBAaTHOCTH MOJENH OOBbIMHO MCIOJb3YIOTCA
MHOEKCHI, TMpeacTaBlAmIMe cobol, Kak NMpaBUIIO, B3BELIEHHbIE OIpPEIENIEH-
HbIM 00pa3’oM CYMMBI KBafIpaTOB OTKIIOHEHMH MexJy HabnoaaeMbIMu
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H MOMECIbHLIMM pe3yJIbTaTaMH. B pgannom clnyvyae MCHOJIb30BaJICA HHIOCKC

Tuna (Thiel, 1971).
n
\ _E 1(Xobs— sim)z
' =

X= g 5’
\[,EIXobs J 2 X:m

rue Xgps — HaOlogaemble 3HAYEHHA MEPeMEHHOM, X, — pacyeTHble 3Ha-
YeHHA [epeMeHHOM, MONYYEeHHbIE B pe3ylIbTaTe MOMAEIIMPOBAaHUA, B — KOJH-
YeCTBO M3MepeHMH 3KCIlepHMeHTaNbHbIX JaHHbIX. M3 dopmynsr BugHO, YTO
0 < x < l,npuueM X = O NpH MONHOM COBNAJEHHH MOJIENBHBIX U HabIlo-
OaeMbIX 3HAYEHUH.

B HanreM cimyyae Ha JTame HAacIPOMKM HaWiIydlllee 3HaueHHe HHIEKCa
Tuna pna Broporo cermMenra B cpepgHeM cocTaBuno 0.218, xoropoe mis
Pa3THYHBIX epeMeHHbIX H3MeHsToch oT 0.186 mo 0.247.

IIpn nposepke mogenu Ha pmaHHbIX 3a 1984 r. 3HaueHMe MHpekca Tuia
cocraBuiio B cpenteM 0.239. ITo CBUAETENBCTBYET O TOM, YTO Ha HMEWILEMCA
ypoBHe MHGOPMALMOHHOM 06ecIeYeHHOCTH MOJIeNb JaeT JOCTATOYHO afleKBaT-
HOe OITMCaHHe TMHAMHUKH IKOCHCTEMBI 03€epa.

IIpn OTCYyTCTBHM OCTaTOYHOrO KOJIMYECTBA 3KCIIEPUMEHTAIBHBIX JIaH-
HBIX 0c00O Gojybilioe 3HAaYeHHe MpHOGpeTaeT TIURTeNIbHbIA aHanu3 oG6NacTH
YCTOMUMBOCTH MOJEJIM M OIpefielleHne KPUTUYECKHX PeldMOB (YyHKHHOHH-
poBaHus 3xocuctemsl. [log o6nacTeio ycTORYMBOCTH MOAENH MBI IIOHUMAEM
Ty 0oONacTh BO3MOXHBIX H3MEHEHHWH BHEIIHHUX (QYHKUMH WIM NMapaMeTpoB
MOZeIH, B KOTOPOH rapaHTHpyeTcs ycToiunBas pafoTa MOJIeNH, T. €. OFPaHH-
YEHHOCTb M IOJIOXMTENIBHOCTh BCEX MOJENbHBIX TpaekTopul. OnpeneneHHan
HHOpMalLMA OTHOCHTENBHO OOJIACTH -JIOMYyCTHMOIO BapbHpPOBaHMA MapaMeT-
pos GbUla MOIy4YeHa ellle HA 3ITalle OLEHKH YyBCTBHUTEIIBHOCTH H HACTPOIKH
Mopenu. IInAa Bcex MaJoCyLIeCTBEHHBIX NapaMeTpoB oGNacTh yCTOAYMBOCTH
MOJIHOCTBIO BKIINYWIAa B ceDf MHTepBAJIBI MX BO3MOXXHOIO H3MeHeHHs,
M3BECTHbIE MO JIMTEPATypPHBIM HMCTOYHMKaM. AHIOTMYHAasA KapTHHa Habiio-
Iajiack 1A NapaMeTpoB BTOPOro Kiacca.

B kmacce cylecTBeHHBIX NapaMeTpoB, T.€. TeX, K KOTOPhIM MOZENb
ABIIAETCA 0cOBO YyBCTBUTENIbHOM, HALIUTACh U TaKHe, IJig KOTOPbIX 06nacTh
YCTOHUMBOCTH OKa3anach Yy)e MpedelioM MX BO3MOXHOTO H3MeHEHMA
(nanpumep, RMORR, UPIWAL 4 np.).

[IpoBemeHHbId aHATH3 MOKa3al, YIO pa3paGoTaHHas MOZENb ABIAETICA
rpy6oil OTHOCHTEJILHO ee TapaMeTpoB.

PaccMoTpuM Temeph 06NMacTh YCTOMUMBOCTH OTHOCHMIENBHO BHEIIHHX
byHKIMi, KOTOpBIMM ABNAKTCA Temmepatypa T (t), ocBemennocts I (f),
COCTaBJIAIOLIME eCTECTBEHHON M aHTpoNorenHon Harpysku L, (t), L, (¢),
ONHUCBHIBAKOIME MOCTYyIUIeHHe a30Ta, ¢ocopa M OPraHHYECKOTo BeLlecTBa

Puc. 88. Pe3ymTaThl BepupUKaluui MOIESITH SKOCHCTEMBI IMTOPANIBHOM 30HEL.

O603HaueHusA Te XKe, YTO U Ha puc. 87.
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148

2.96

2/m3

Puc. 89. ,,Tpy6ku’’ TpaeKTOpUA OCHOBHHIX MefeMEHHBLIX MOJENH NpH BapbHpOBAHHH
OCBelleHHOCTH. CerMeHT 4.

OB03HaueHus Te ke, YTO U Ha pHc. 87.

B pa3IMyHble CETMEHTbl BOJOEMAa, a TAK)XKEe CWIa W HalpaBlleHHe BeTpa
(W, AL), Bennumnpl nputoka QZP u orroka QZ 0. Kaxgpii H3 3THX
(haKTOpOB AOIKEH OBITH M3yueH KaK IO OTAEIBHOCTH, TaK U BO BCEBO3MOX-
HbIX KOMOMHALMAX C OpYyrMMH. BBHOy HENIMHEHHOCTH MOJenu Helb3f
HCKITIOYHTh BO3MOJXKHOCTb IOABJIEHHA Ppa3IMYHbIX 3¢¢eKTOB THUMA CHHIp-
ru3ma, Korga ¢akTopsl B KOMOMHaUMHM [OEHCTBYIOT COBEpLUEHHO He TaK,
KakK Mo OoTAeNbHOCTH. K coxanenuio, 31ech HalllM BO3MOXHOCTH OT paHHUYEHBI
JIMILB HEKOTO PhIMM OLlEHKaMH.

,»IpyOKH” TpaeKTOpHil, MOJyyeHHble INpU BapbUPOBAHMM Najaouieit
pagManyM oxojo Ga3soBOro cueHapusa (OH MOMeuyeH MapkepaMu) 3a 1984 r.,
I1(t) =1,(t) + I, rae 76.37 MIbx/(M? «cyT) < 1) < 62.05 MIDx/(M? «cyT)
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B nmepuon co 100 mo 240 cyt, 1. e. PaKTHYECKH NPHU OTCYTCTBHH JIEIOBOTO
MOKpOBa, NIoOKa3aHs! Ha pHc. 89. BapHauuu TpaeKTOpHi HENMPEPBHIBHO 3aBUCAT
OT BO3MYIUGHMA BHelUHeH (GYHKUMH. AHUIOTHYHYI0 KapTHHY MOXHO
HaOnonaTh Ipu BapbupoBanun Temueparypbl: T (2) = T, (¢) + Ty . SHaveHus
T, = 8 °C yxe BHIBOAAT MoJeNp U3 06JIACTH YCTOMYMBOCTH, OHA ,,pa3BajIHBa-
erca”. To xe camoe IPOMCXOMMT NpH 3HaueHusx [; = 238.66 MIk/(M* «cyT) .
3aMeTHM, OfHAKO, YTO [OCTHXKEHME MOMOOHBIX 3HAYEHHH TeMIlepaTyphl
(Tmax = 29.5 °C) u pamuaumm (Ip,, = 1360.38 MIx/(M? « cyT)) npencTas-
JIAeTCA KpaiiHe MalloBepOATHBIM.

YMeHblileHHe TeMIepaTypbl M pagManud NPHBOOMT K TIOpasgo MeHee
3aMeTHbIM HM3MEHEHMAM AUHAMMKH TpaeKTopuii. JlanbHelliee ,,yxynuieHue”
YCIOBHH cpefibl NPHBOOUT K YMEHBIIEHMI0 KOHLEHTpauuil GMOThbI, MpHYEeM
MPOHUCXOOUT 3TO IUIaBHO, Ge3 KaKHUX-TUOO HeONMOAHHBIX CPBHIBOB. TakuM
o0pa3aom, MO TaKHM BHEIHUM (QYHKIUMAM, KaK TeMIlepaTrypa M pagMauus,
00NacTh YCTOMYMBOCTH MOJENH CHU3Y OrpaHuyeHa U3IMYECKH BO3MOXKHBIMM
3HaYeHUAMH ITHX PYHIIMIA.

Bonee cnoxHbpIM OKa3piBaeTcA aHAIM3 BIIMAHUA BHEUIHEH HAarpy3kKu
Ha IIOBEelleHHE TPaeKTOpPHA M3-3a TPYHNHOCTeid (opMamM3auuy¥ U 3aJaHuA
KOHKDETHbIX 3HAaUCHWH [Jif COOTBeTcTBYromMX yHxumii Ly (1), ..., L, (1).
Bce 3tm ¢yHKUMH MOXHO CHayana pa3GHTh HAa NATH TPYNI, CBA3AB MX
C NATHI pa3MYHBIMHM JINTOPAIBHBIMHM CErMEHTAMH, [PHHUMAIOLIMMHM Ha-
IPY3Ky C MpUIETAIIUX BOJOCGODHBIX YYacTKOB. Peakuusa pasznuyHpix
CErMEHTOB Ha OJIHY H Ty JXé HATPY3KY MOJXET OTJIMYAaThCA, NMOITOMY Tpe-
OyeTcA KaK pa3feNibHbLA aHATIU3 IpeleliOB BapHalMi Harpy3kM Ha KajiIbid
H3 CerMeHTOB B OTHENIBHOCTH, TAK M OLEHKAa OTKIIMKAa Ha HMHTerpajibHble
H3MeHEHUA CyMMapHOH Harpy3kH, NOCTYMawIluei B BOJOEM B L[eJIOM.

BuyTpu kaxgmol M3 MATH rpylm GYHKIMHA Harpysku Heo6xomumo
BBIAEUTD crenytowme axropnl (i =0, ...,4):

Lg; +1(t) — pacnpeneneHHoe rlocryrmelme pnoctynHoro ¢ocdopa,

Lg;i +,(t) — 10 e pmoctymHoro a3zora, Lg; 43(#) — To e opraHu-
yeckoro ¢ocopa, Lg; 44 () — TO e OpraHMYECKOro a3ora,

Lg; +5(t), ... , Lg; 4 g () — COOTBEICTBYIOIME COCTABIIAIOLINE HATPY3KH
COCPENOTOYEHHOTO MOCTYIUICHHUA.

Pacnipenenennas Harpyska xapaxTepH3yeTcl NMOBePXHOCTHBIM CMEBIBOM
TeX WIM HHBIX 3MTEMEHTIOB, CHJIBHO 3aBHCHT OT HMHTEHCHBHOCTH NOXIEBBIX
ocagkoB. TouHble M3MepPEHHMA ee OTCYTCTBYWT, H OHa MOJXeT ObITh OlleHeHa
MU KocBeHHO. CocpemoTOYSHHAas HArpy3ka IMOCTyMaeT yepe3 NPUTOKHU
M MOXeT ObITh ONpefelieHa KaK INpOW3BeJeHHE KOHLEHTpAaLUH 3JIEMEHTOB
Ha pacxod Boasl B nputoke. Kpome Toro, mMoxmo paccMmarpuBarh elile
nBe dyuximu: Lag (t), Lag () — nmocrymienue U3 aTMochepbl COOTBETCTBEH-
HO OOCTYMHBIX a30Ta U ¢ocpopa. Uto Kacaercs MOCTYIUIEHUA OUOTEHHBIX
3JIEMEHTOB M3 aTMOC(hEpHI, TO OHO MPOMOPIMOHANIBHO IUIOMAAAM CEIMEHTOB
H 3aBHCHT OT COAepPXKaHUA ITUX 3JIEMEHTOB B 0CaKax.

WMUTaLMOHHBIA aHanmM3 BCEX BO3MOXHBIX KOMOMHaUMK yHKUHA
BHEIUHEA HArpy3KM B [IOCTATOYHO [EeTANM3UPOBAHHOM MOIENU Npe[cTaB-
JIsleTCA BechbMa 3aTPYIHHMTENBHBIM, IIO3TOMY 3[ECh NPHBOIATCA pe3yJIbTaTbl
JIMILIb- HEKOTOPBIX IPYOBIX OLEHOYHBIX PAcyeTOB, CBA3AHHBIX C MHTEIPallb-
HBIM H3MeHEeHHeM OHOreHHOH Harpy3KH.
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Puc. 90. [IMHaMHKa OCHOBHBIX NepeMeHHBIX MOMEJH NMpH IBOAHOM YBeIMYeHKH a30THON
Harpydku. CermenT 4.

O6o03HaueHns Te ke, YTO M Ha pHc. 87.

OTK/IOHEeHMA TPaeKTOpHMA OT 06a3’0BOTO ClEHapHA IIPH OBYKPaTHOM
YBENMYEHMH CYMMAapHOH ¢GocdOpHON HArpy3Ku OKa3bIBAOTCHA HE3HAYMTEINb-
HbiMH. V3Mmenenne asoTHo# Harpysku (puc. 90) 6Gomee CylECTBEHHO
OTpaxeTCsi Ha JUHAMMKE TPaeKTOpMH, YTO FOBOPHT O MpeoOlafaHMM a3oT-
HOTO JIAMMTHPOBAaHMA B MOJENH M COOTBETCIBYEl TAKJKE IKCIEpUMEHTAIIh-
HbIM AaHHbIM. COTIIACHO MOZENbHBIM pacyeTaM, CMeHa JIMMHMTAaHTa IPOHCXO-
OMT JMIB TOCIE TPEXKPATHOIO YBeIIMYEHWA a30THOH Harpysku. OpHoBpe-
MEHHOE€ yBeNHYeHHe a30THBIX H (ocOpPHBIX HArpy3oK BeleT K ,,pa3Bajid-
BaHHI0” MOJENH IIPp¥ BOCBMUKPAaTHOM YBEJIMYEHHH CYMMAapHOH GHOTeHHOW
HArpy3KH.

YMeHbllieHHe GMOTEHHON HAarpy3Ku He [aeT KaKHMX-THGO HEOXHIAHHBIX
pexaimoB. KoHueHTpauuu GHOTHYECKHMX KOMIIOHEHTOB IIPH 3TOM YMEHbIla-
10TCA MNIaBHO.

244



Bapuanumn emle OBYyX BHEIIHMX (YHKUHHA, CBA32HHBIX C KJIHMaTHYe-
CKHMH YCIIOBMSIMH, — CIIbl M HaIpaBJIeHUA BETpa — He NPUBOOAT K Cylile-
CTBEHHBIM H3MEHEHHAM B IKOCHCTEME.

[lpoBeneHHBI aHATIN3 CBHOAETENLCTBYET O TOM, YTO MOJENb 03epa
ABISIETCA [IOCTaTOYHO IpyOOH M TIO OTHOLUEHMIO K BHEUHHM (YHKUMAM.
O6nactv e¢ YCTOMYMBOCTH XBaTaeT [JIA M3YYECHHMA CaMbIX pa3sHOOGpa3HBIX
PeXHUMOB PYHKIIMOHHPOBAHUA IKOCHCTEMBI.

Pe3ynbTaThl UMHTAaIMOHHBIX 3KCIIepHMeHTOB (puc. 87, 88) nokassiBaioT,
YTO MOfEeNb COAECPHHUT B cebe HEeKOTOpYI H3BBLITOMHOCTb, TaK KaK DAL
MEPEMEHHBIX OYEHb HE3HAUUTENIPHO MeEHseT CBOHM 3HaYeHHA BO BpeMeHU
M Bpofe OBl He MOJKEH CYLIeCTBEHHO BJIMATH H2 OOLIYI0 AMHAMHKY CHCTEMbI.
HeiictBUTENbHO, €CNIM 33a[aTh KOHUEHTPALHIO, CKa)XKeM KHUCIIOpOaa, MOCTOAH-
Hoit (O, = 9.1 r/mM®) M McKIIUMTL COOTBeTCTBYIOWEE AN dEpeHIMaNbHOE
ypaBHEHHMe, TO OMHAMHMKA MOJMENbHBIX TPAEKTOPMA MpPAKTHYECKU He H3Me-
HuTCA. TouHO Tak ke, eciiM MEPEeMEHHY10, OIMMCBIBAIOLIYI0 KOHIUEHTPAlMI0
GaxTepHii, 3aUKCUPOBATh Ha HEKOTOPOM cpefiHeM ypoBHe (B = 0.02 r/m?)
U yOpaTh ellle OAHO YpaBHEHHe, TO 3TO TOX€ He OTpasUTCA Ha JMHAMHMKE
mopenu. [lpouecc ,,MHHUMH33aIMK™® MOJIENIH MOXHO NponomxuTs. [Ipu 10 3a-
¢uxcupoBaHHBIX MepemenHbix (B = 0.02 r/mM?, 02 = 8.3 r/m?, ADS =
=20 /M, PDS = 033 /M3, PIS = 1.11 r/m°, AIS = 6.0 r/m®, ADH =
= 0.9 r/m®, PDH = 021/M% PIH =15 /M, AIH = 1.1t/M?) oTknonenue
TPAeKTOPUH ,,ype3aHHOH” MOJENM OT MONHOH HecyllecTBeHHO (puc. 91).
3adukcupoBas emwe OAHy nepeMeHHyw (HocTynHbl ¢ochop B Bome
PIW, xoTOpbIit He TUMHTHPYET POCT) , TOXKeE He MOJIYYUM 32METHOIO BITMAHUA
Ha cucremy. Utak, BUOHO, YTO B NTPUHIMIIE MOJIENb MOXET GBITh CYILIIeCTBEHHO
ynpouiesa. Bo3Hukaer Mpicnb 06 ONpeneneHHOM HecOBEPILEHCTBEe BbpIOOpa
HUCXOJHBIX MEepeMEHHbIX MO/IENH, YPe3MEPHOH ee CIOXHOCTH. 3TO MOABOAUT
K 06CYXIeHHI0 OJHOTO M3 caMbIX HecOpPMaJIbHBIX MOMEHTOB B Mpolenype
ONTHMAIBHOIO MOJIEIHPOBAHUA — MAETAIM3AUMU OMMCAHMA 3KOCHCTEMBI.

TToHATHO, YTO TILATEIBHBIA aHANIH3 MOIENH, IPOBepKa ee afieKBaTHOCTU,
CTaTHCTUYECKMEe OlCHKH HANeAMOCTH IPOrHO3a, M3YYeHHe BCeBO3MOIKHBIX
OONTOCPOYHBIX CLEHAPUEB DAa3BHUTUA IKOCHUCTEMBI BO3MOJKHBI JIHIUb IIPH
HeBONBLION CIIONHOCTH MofJelH. Pe3ynpraTsl TaKoro MoOenMpoBaHKA ITPOLIE
UHTEPIpETHPYIOTCA, K HMEHHO TaKHE MOJEJM, KaK NpaBMUIIO, HAXOOAT CBOE
NIpUMEHEeHNe [pU IPUHATHM pewieHMA. B TO ke Bpemsa MpocThie MOJIENH,
NpefcTaBIALIINEe 3KOCHCTEMY HECKONPKHMH arperupoBaHHbIMU  Hepe-
MEeHHBIMH B KpaiiHe 0600MIeHHOM BHJE, B YACTHOCTH PerpecCHOHHbIE MOJEIH,
COBEpLUEHHO HE€ YYMTHIBAOT (U3MUYECKHMX H 3KOJIOTHYECKHX MEXaHU3IMOB
B BOJOEME M MOTYT ONMCHIBATH AMHAMMKY 3KOCHCTEMBI THLIb B CTalMOHAp-
HOM ee COCTOSIHHM, YIyCKas U3 BHIY KaKHe-TMOO BO3MOJXHbIE CTPYKTYPHbIE
nepecTpoiiku B Heil. OueBHMOHO, YTO JI00aA CTPYKTYpHaA NepecTpoilka, He
TNpefycMOTpeHHasA B. MOJENHM, INPHBOMMT K €€ MOJHON HeameKBAaTHOCTH.
COOTBETCTBEHHO M NMPUHATHE PELIEHUA, OCHOBAHHOE Ha NMPOCTBIX MOMENAX,
CONPSDKEHO C OMNpefeSieHHBIM PUCKOM, TaK KaK HET YBePeHHOCTH, YTO Te
WIN MHble BO3[EACTBUA He NpPHBENYT K CTPYKTYPHbIM M3MEHEHHUAM B 3KO-
cucTeme. B peaynbrare ckiagpiBaeTcA NPOTHBOpEYMBAs CUTyamus, IpH
KOTOpOH, C OJIHO#H CTOPOHBDI, A€TaJIbHbIE MOMEIH, CIIOCOOHbIE YUHTBLIBATh OIIpe-
OeleHHble CTPYKTYpHBbIE INEPeCTPOMKH, He MOTYT ObITh IIPOaHATIM3HPOBAHBI
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Puc. 91. TpaexTopHM HEKOTODPHIX MEpEMEHHBIX MOZEITH NpH 32HKCHPOBAaHHBIX 3Have-
HUAIX ApyTHX. CerMeHT 4.

O603HaueHHA Te e, UTo M Ha puc. 87.

U NPOBEPEHbI IOIDKHBIM 06pa3oM, OITOMY He BHyLIAlT foBepus. C Ipyroi
.CTOPOHbI, YNpOIUEHHbIE MOJENH C INOIHOCTbIO M3YYEHHBIM IOBeIeHHEM
OKa3LIBAOTCA COBEPIUEHHO HEAJeKBATHHIMK IIPH [IOCTATOUHO CHIIBHBIX
BHEIIHHX BO3ACHCTBHAX, TAK KaK He MOTYT BbI3BATh M3MEHEHHE CTPYKTYpbI
SKOCHCTEMBI M BBIBECTH €€ M3 CTALIKOHAPHOTO COCTOMHUS.

B M3BECTHOM CTeMeHU paspelmTs 3T0 MPOTHBOpEYHE MOXMHO ¢ MOMOIIBIO
Clepyoleil  MpoOLeNyphl MOMENBHOTO HCCIedOBaHHA BomoeMa. CHaualla
CTPOMICA [IOCTATOYHO MCHEPIBIBANINAA MOZIENb IKOCHCTEMBI, BKITIOYAOIIAA
B ceba GMONIOTHYECKH OCMBICIIEHHOE IpECTABIIEHHE MPOLECCOB U HaGop
BCEX CYLIECTBEHHBIX M NOTEHUMAJIBHO CYLUECTBEHHBIX (COINIACHO 3KONOTH-
YECKOH JKCNepTu3e) mepemeHHbIX. [IpaKTHYeCKH Takas MoOMeNb ABIAETCHA
CHCTeMATHIALMEH BCEX HAKOIUIEHHBIX 3HAHMA O JaHHOM OGbeKTe M, KaK
TaKOBafA, y>K€ MPE/ICTARIAET COOON ollpeneneHHywo leHHOCTs. Ha meTanbHoi
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MO[IeJIH H3yyaloTCA BCEBO3MOXHBIE KpPaTKOCPOUHble 3P deKThI, ONpenenaeTca
06nacTe ee yCTOWYMBOCTHM, BBIABIAITCA €¢ MacCHUBHble MepeMeHHbIe, T. €.
Te MepeMeHHble, KOTOpble He BIMAIT Ha OOyl AMHAMMKY MOAENIH MHpu
OTpaHUYEHHbIX BapHalMAX BHELWHHMX (yHKLIUHA. 3Hech ke ONpedendAlTCcA
obmactH ,,0e3omacHbIX” U3MeHEHUH BHeUMUX GYHKUUA, BCEBO3MOXXHBIC
KOMOHHALMM 3HaYeHUH KOTOpBIX HE NPUBOIAT K HapylUeHUAM CTalMOHap-
HOCTH, TTPH KOTOPBIX Te WIH HHbIe TaCCHBHBIE NIepeMeHHbIe HAUMHAIOT AKTUBH-
aupoBathca. [locnemnee MOMHO HMHTEpHpeTHpPOBaTh KaK CIPYKTYPHYH
MepecTponKy B CHCTEME.

QUKCHpYA TNacCHMBHble IIepeMEHHBbIe, Mbl INPHXOJUMM K YHIPOLIEHHOH
Mozemu. JTa MofeNb TLATEIBHO MCCIedyeTCs, OLICHUBAlOTCA €e afJeKBaT-
HOCTb M TOYHOCTb NporHo3a. Ifo Helt mpoBopaATca neo6XoAUMBIe HOJIFOCPOY-
Hble [POTHO3bl U pacyerhl, OHAKO NPH 3TOM [OJXHO YYMTBIBATBECA, YTO BCE
OHHM ITPaBOMOYHBI JIMIIL B YCTAaHOBIICHHBIX IPAHHUIAX H3MEHEHMA BHEILHUX
¢ynxumii. [lpy npubm>XeHUM K ITHM TpaHHLAM, T. €. IIpH BO3HMKHOBEHHU
OMacCHOCTH KPHTHYECKUX PEXMMOB, HEOOXOAMMO CHOBA BEPHYTHCA K [I€Talb-
HOM MOJIelIM M y)ke IO HeHl paccuMTaTh [IMHAMHMKY Ha 3THX yvacTkax. IIpen-
CTaBIIAETCA Pa3yMHBIM BO BPEMA HOJITOCPOYHBIX NPOTHO30B NMEPHOIHYECKH
NPOMIPbIBATh HEKOTOPBlE BpPEMEHHblE MHTEpBAIbl Ha JET2NbHONW MOJIENH,
4yTOoGbl YCTAaHOBHTH BO3MOXHbIE 3GdEKTB ,,HAKOIUIEHHS KpPUTHUYHOCTH,
CBA3aHHbIE C BO3MOXHBIM HM3MEHEHHEM BO BpeMEHH TIpaHHll ,,6e30MacHBIX
obracten’.

Taxkum o6pasom, HeoOXoOUMaa afeKBAaTHOCTb MOXET ObITh HOCTUIHYTA
TIUIIp TIPU CHHTe3e MPOCTOM M JeTanbHOH moaened. [lpoctas mMomens MMHMTHU-
pyeT MepHOABbl OTHOCHTEIBHOW CTaLMOHAPHOCTH, OETaTbHAsA — aHAIMIUDPYyeT
KpPUTHYECKHE TMepHodBl, CBA3AHHbIC CO CTPYKTYPHBIMH MepecTpONKaMH.
HMmeHHO Takoil MOAXOM HCMONb30BalICA B IaHHOM paboTe.

OnucanHas Bblllle MOJENb INpeAacTaBisgeT cOO0H AeTallbHBIA MMUTATOP
Bogoema. JlocTaToOUHO paccCMOTpPEeTh MOMEIbHbIE TPAaeKTOPHH, YTOGRI ONpere-
JIATh NMaccHBHble nepemeHHbie mopderu. [lonmpobyem ompemenuTs Te KpUTH-
YecKHMe DPEeXHMbI, KOTOpble BOBJIEKaKT MNACCHBHBIE NepeMeHHble B [OWHa-
MHKY. OTMeTMM, 4TO CHeNnatp 3TO HeNMpocTo. TYT OTCYTCIBYHWT KakMHe-
nnbo ¢GopMabHEle METOObl M MPHXOOUTCA NpHOeraTb K MeTOAY Ipod
u oumbok. OmMH K3 TAaKHUX DEXUMOB NpeAcTaBieH Ha puc. 92. 3mech
3MMHUA mNepuon yIUmMHeH pao 140 cyr, a pagvanva yMeHbllleHa Ha
14320 MIx/(M? .cyT). D10 TpPHBENO K 3aMETHOMY CHIOKEHHIO COlepa-
HMA PpACTBOPEHHOrO KHCIOpPOAa M BO3IHHKHOBEHMI0O 3aMOPHBIX YCIOBMH.
Taxoii xe 2¢deKT maer noHMKeHHe TeMitepaTypbi Bogbl Ha 1 °C B TeueHue
240 cyr.

Hpyroii KpHUTHYECKHMHA peXHM BO3MOXEH IPH CMeHe TMMUTUPYIOLIEro
dakTOopa — nepexopge MepeMeHHOH, XapaKTepuaylolleld DOCTyMHBIA docdep
B BO[€, B aKTUBHOE COCTOAHME.

[lepemennnie ADS, PDS, PIS, AIS, ADH, PDH, PIH, AIH, onuceiBaro-
(M€ KOHIEHTPAlUHH [IOHHBIX KOMIIOHEHTOB, aKTMBM3HMPYIOTCH NpPH YMEHb-
lIeHHH BHeluHed Harpys3kH. IIpu 3ToM cemUMMeHTBI BBICTYNAalOT B KayeCTBeE
aKKyMyJfTopa OuUOreHOB. B pe3ynbpTaTe OTKIIMK 3KOCHCTEMBI HA yMeHb-
IIeHHe BHEILHEH Harpy3Ky CMeIIaeTcsl Ha HECKOJIBKO JIeT: CeIMMEHTRI UIParoT

~ 99

pob ,,BHYTpeHHeH™’ GHOTEHHOM Harpy3KkH.
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Puc. 92. JlunamMuKa nepeMeHHBIX 9KOCHCTEMEI 03epa NpH HeGNaroNpUATHBIX MOTOAHBIX
yenopusax. CermeHT 3.

O6o3HayeHUs Te Xe, YTO U Ha puc. 87.

W3 H3m0XeHHOro BHOHO, YTO B OCHOBHOM YJaeTcs MOIYyYMTb JIMIIE
KayeCTBEHHOE OIIMCAHHE KPHTHYECKHX PEeXHUMOB U rpylyio OLEHKY o6acTh
,0e30MaCHBIX"’ U3MeHeHHMH BHeHMX G yukumii. Ho 3Toro okaseBaerca gocra-
TOYHO [IA GoJleeé OCMBICIEHHOTO MCMOJIB30BaHUA YCEUEHHOH MOJIEIH.
CTaHOBHTICA AICHO, YTO K JIETAIPHOH MOENU Hafo O6palaThcs npu crenudu-
YECKUX YCIJIOBHAX ajpalidM, INpH CLEHAPUAX, CBA3AHHBIX C YMEHbIIIEHHEM
o61uel aHTPOMOreHHON HATPY3KH, NPH CYIUECTREHHBIX M3MEHEHUAX COOTHO-
LIeHHA a30oTa U pocdopau 1. 1. '

Iipn moMowM yceyeHHON MOMENM MOKHO ZHATH3IMPOBATh IOJITOCPOYHbLIE
ClleHapUM pa3BUTHA IKOCHCTEMbl. B KauecTBe mpMMepa ONMH TaKoOM ruo-
TeTHYeCKU cleHapuit npuseneH Ha puc. 93. Ilepselit rom, ¢ 195 mo 204
cytiu, T(t) =23 °C, I(¢) =787.59 MIIx/(m? «cyT) ; ¢ 205 mo 240-e CyTKH
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Puc. 93. BapHaHT TpexJIETHEIO Pa3BUTHA 3KOCHCTEMBI 03€pa MpPH H3MEeHEHMH BHElHHX
byuxnmit. Cerment 1.

OG6o3HayeHns Te Xe, YTO U Ha puc. 87.

T(t) = To(r) — 1.1 °C, I(t) =1Io(t) ~ 109.78 MIIx/(m? «cyT) . Bropoit
rog, ¢ 195 mo 204 cytkn T(t) = 21.5 °C, I(t) = 716 MIx/(M® .cyT) ;
¢ 205 mo 240e cytku T(t) = To(2) — 1.1 °C, I(t) = Iy(t) —
95.46 MIDx/(m? «cyT). Tpetwit ron, ¢ 250 no 260 cytku T (¢) = 8.5 °C,
I (t) =501.19 MIDx/(M? «cyT). '

WraKk, MMHTaOMOHHaA MoOIeNb JKOCHCTEMbI O3epa I[OKa3ana CIo-
COBHOCTh OTPaXKaTh MHOTHE TIPOLIECCHI, MPOTEKAIOLINE B PEAILHBIX YCIOBUAX
Bogoema. JTO MO3BOJAET MCNOIB3IOBAaTh MOETb KaK HMHCTPYMEHT U1
OanbHeHLIero M3yYeHUsl MOBEJEHUA IKOCHCTEMBbl IPH pPa3NIMUHBIX BO3IEH-
CTBMAX Ha Hee M Golee 0GbEKTUBHO IPUHUMATD PEILEHHUA IO PAIMOHATIBHOMY
HCTOJIb30BAHUIO PECYPCOB 03epa M XO3ANCTBEHHOMY OCBOEHHIO €ro BOJIO-

cbopa.
JambHellliee pa3sBUTHE MMMTAIMOHHOH MOJENH O3€pa [OOIDKHO UOTH
mo OByM HampaBieHusaM. Ileppoe — 310 yTouHeHHe HETAIM3MPOBAHHOM

MOJIe/IM, BKJIIOYEHHE B Hee HOBBIX IIePeMEHHBIX H IIPOLECCOB MO Mepe
HaKOIUTeHHA IJKCIepUMeHTanbHOH uHbopMamuu o6 3kocucteme. 3mech,
HO-BHMMOMY, MOMXHO TFOBODMTb M O BIIMAHHMH TYpOYJIEHTHOro mepeMe-
ILMBAHMA HAa OHHAMHKY MHKPOBOHNOpPOCIEH, H O LMKJIE Cepbl M Bble-
JICHHH = cepoBOJOpOda B TUIOJMMHMOHE o3epa, M O Gojlee TLIaTelb-
HOM [IPEACTaBJIeHHH IPOCTPAaHCTBEHHOTO paclpeliclieHHA MaKpo¢UToB
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(oOpa3oBaHue CIUIaBMH, arperaToB HUTYaTHIX BOJOPOCINIEA M Ip.), M O MHO-
X OPYTHX IIpOleccax, KOTOpble B IPEACTaBIIEHHOH MOJENM HE YYMThI-
BaIMCh. BTOpoe HanpaBnenue Kacaerca yceueHHoOH Mopend. OHa Tpe-
OyeT GOMNBLIONA CTATHCTHKM, XapaKTepH3YIollei ee IMOBefleHMEe B CaMbIX
Pa3’HOOGPa3HBIX CUTYAlLMAX M Ha pA3IMUHbIX BPEMEHHBIX HHTEpBaNaXx.
Ilogo6GHas cTAaTMCTMKA MO3BONMT CYAMTb O TOYHOCTH MOIYYaeMbIX IMpoO-
CHO30B MNpH aHAIM3€ Ppa3lIMYHLIX CIEHApHEB pa3BUTUA peruoHa. B mep-
BOM cCJIyuae [OCTATOYHO TECHOr0 B3aUMOMEHCTBUA MeXIy GHOIoraMu
H MaTeMaTHKaMi, BO BTODOM HEOOXOHMMO YuacTMe MIaHOBBLIX Op-
raHOB, INPOEKTHPOBUIMKOB H JIML, TNpPHUHUMAIOIUMX pEIUeHHA, A
pa3paboTKH KOHKPETHBIX CII€HApMEB XO3ANUCTBEHHOrO MCIONb30BAHUSA
BOJOCOODHON TepPUTOPMM M CPaBHMTEJIBHOTO aHAIN3a aJIbTePHATHBHBIX
IIPOTHO30B.

3AKJINYEHME

Pe3yrnipraTel KOMIUIEKCHBIX HCCIENOBaHMA 3KocHcTeMbl 03. [InereeBo
MO3BOJIAIT AaTh XapaKTEPUCTUKY €ro COBPEMEHHOTO COCTOSHUA, ONPEIETIHTh
H3MEHEeHHA, KOTOpble MPOM3OLIUIN B ¥HM3HA BoAoeMa 32 NOCIIeOHHE ACCATIIE-
THA, a TAKXe YCTPaHUTb MMeBIleeca HECOOTBETCTBHE MeXDY MIOMCTHHE BCEHa-
POOHBIM HHTEPECOM K CyIbOe ITOro 03epa M YpOBHEM HaYUHBIX 3HaHHIA O HEM.

He Bce CTOpOHBI XH3HM 03epa HMcCCIIeJOBAaHBI C ONMHAKOBOH IOIHOTOM,
HO OCHOBHBIE 3BeHbSI 3KOCHCTEMBI U3YyeHbl BNOJIHE AOCTAaTOYHO MJIA TOIO,
yTOBBl CHETaTh HEKOTOpPble BLIBOIbI M HPEMJIONEHUA IO O3[OPOBIICHHIO
3TOr0 YHMKAJIBHOIO MaMATHHKa MpHMpOibl OO6lEHAMOHAJILHOrO 3HaYEHHS.

BriepBble OGCTOATENBHO H3YYeHa POJIb MOA3EMHbBIX BOM B TMTaHUM 03€pa,
0COGEHHOCTH ero BOOHOTO OajaHca M BomooOMeHa. BompexH MMeBLUMMCSH
NPeNCTaBiIeHUAM, pasrpy3Ka MOJ3eMHBIX BO HEMOCPEICTBEHHO B KOTIOBUHY
03epa COCTaBJIAeT B HacToAllee BpeMA okoJio 10 % ot obliero npuxoaa BOmOpl,
a He 48%, xak cuutaioch panee. OMHAKO €CNIM paccMaTpUBaTh pasrpys3Ky
MOJ3eMHBbIX BOJ He TOJIbKO B Yallly O3epa, HO ¥ B PEYHYH0 CETb, TO BKJIAJ
HX B OBIMIA cTOK ¢ HacceiiHa 3a rof, cOCTaBUT yxe okoio 32—35 %. C yueTom
e CYIEeCTBYIOIIET0 OTOOpA MOJ3eMHBIX BOJ Ha HYX[AbI TOPOJa M MPOMBbILI-
nenHoct (okoyio 9 M. M%/rof) 3TOT BKJaj MOT 6bl GbITh elll¢ BbILIe —
38—40%. Taxum 06pa3om, ecTb Bce OCHOBaHHA YTBep/aaTh, YTO MOA3EMHOE
NUTaHue UrpaeT BeChMa BaXKHYI POJIb B JM3HH O3¢pa. YMeEHbIUIEHHE €ro 3a
CueT BofoNOTpeONeHUs NpuBedeT K OTHOCHTIENBHOMY YBEIHUCHMI0 3HAYM-
MOCTH NOBEPXHOCTHOTO CTOK2 M, CIe[OBaTeNBHO, K elle Gojblued 3arpss-
HEHHOCTH BCel BOHON MacChl.

B 3Toit cBs3M HanpanumBaeTca HEKOTOpoe 06061IeH e, COCTOSMIIEE B TOM,
yro oTGOp MOA3EMHBIX BOJ, IIOYTH Bcerda Oolee BpefieH A BOJOEMA, YeM
HemocpencTBeHHO U3 vaum. Yto >ke kacaerca o3. Ilmemeeso, To Mcmonb3o-
BaHHe €ro B HeJIAX BONOCHabGkeHHsA HexXenaTelbHo BooOie. Tem Gonee Hemo-
NMyCcTUMa OanbHeMLIas SKCILTyaTalysA 3aMacoB €ro MOA3eMHBIX BO/.
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‘HapyllienHe eCTECTBEHHOTO peXMMa BOIHOTO TMTaHUA M YCIWIHBAOLIAACS
Harpyska Ha 03ep0 XMMMYECKMMH COCAMHEHHAMH CYLIECTBEHHO MOBJIMSLIIH
Ha ero rugpoxuMudeckui oonuk. OcoGeHHO 3aMETHbIE NTepeMeHb] TPOHIOLILIH
B COMEpXaHHM CyNbGaToB H XJIOPHIOB, KOHIEHTPALMH KOTOPBIX 32 MOCiem-
HHe 50 JjieT Bo3pociH cooTBeTcTBeHHO B 4 1 10 pa3. CoxpaHeHue 3TOH TeHOEH-
MM MOXET NPHBECTH K JajlbHellleMy HapacTaHHI0 MOLUHOCTH aHa3poGHOTO
TMMOJIMMHHOHA, YCHICHHIO IIpoLeccoB cyNbbATPEAYKLUMH H MOBBIIECHHIO
CofiepXKaHHA CepOBOIOPO/a.

fIBHPIM MpH3HAKOM aHTPONOreHHOTO 3AarpA3HEHUA O3epa ABIAETCA
HOBBILIGHHE COOepaHuA coemuHenuit pocdopa, kotopoe ¢ 1964 mo 1985 r.
yBeuwiocs Gonee ueM B 2 pa3a. B mociemue rofpl gaxe B MepHoIbl aKTHB-
HOM BereTauuy ¢QUTOIUIAHKTOHA Y BbICLIeH BOJHOW PacTHTEIIBHOCTH COZlepiKa-
Hue ¢pocdaronB B GoTHYECKOM CJI0e He omyckaeTcA Hike 30—40 mkr/n. [Ipu
IOTOJIHUTENBHOM IMOCTYIUICHHH COe[JMHEHHH a30Ta 3TO KoNH4ecTBO docdaTton
HeMHHyeMO OyneTr BOBJIeYeHO B OHOTHUECKHMH KpYroBOpPOT, NpMBeEAeT
K YBEJIMYEHHI0 YPOBHA NEePBUYHON MPONYKLHH M H3MEHeHUI0 Tpoduyeckoro
cTaTyca BOJoOeMa.

OrnuuuTenbHOR ocobeHHocTbi0 [InelneeBa o3epa aBnAeTca npeobiiagaHue
BHYTpeHHell GHOTeHHOH HArpy3Ku Haj BHEUIHEH, YTO HECOMHEHHO IOJDKHO
YUHTBIBATBCA NpH DPa3paboTKe MEPONPHUATHH NO O3JOPOBJIEHUIO BOJOEMA.

ITpoueccel yrnyGnsmolerocs 3BTpodUPOBaHUA 03epa, a CIeJOBaTelIbHO
M CHMXEHMS KauecTBa BOIbI B HEM, XOPOLIO ITPOCIIEXHUBAKTCA MO TEM M3Me-
HEeHHUAM, KOTOpble Npou3ouuid B ¢duromtankToHe. Ecnu B ‘Havane Beka IO
COCTaBY W YHCIEHHOCTH BOJOPOCHEH 03epo NMpeAcTaBisao coboH oNHroTpod-
Hblii BogoeM, T0 B 30-e rofbl B HeM y)ke OTMEYAIHUCh YepThl Me30TpoduH,
a B 60-¢ ero yBepeHHO OTHOCWIN K Me30TpO(HBIM BoJoemMaM. 32 MOCIeNHIE
20 ner MpOM3OLUIH JAIbHEWIINE U3MEHEHUS COCTaBa M oOWIMA PHUTOIIIaHK-
TOHA, CBA3aHHBIE C IOBBIULCHHEM YPOBHA TpoduH. ITO NMPOABWIOCH B BbI-
TeCHEHHH paHee JOMMHHMpPOBaBIUMX BECEHHHX AHaToOMeH poma Melosira menko-
KJIeTOYHBIMHU BHaMH pofa Stephanodiscus, GuoMacca KOTOPBIX yBeTHUNIIaCh
B HECKOJIbKO pa3, B HOBBIILIEHUH poniu auHOGnarennarel Ceratium-hirundinella
U CHMHe3eJIeHbIX Bogopocied. B o6uwei 6Guomacce Bogopocieit Bo3pocia oo
NPOTOKOKKOBBIX. B cepeguHe jleTa NMpu yCTaHOBHMBLUEMCS TeMIIEpPaTypHOM
paccOeHHH BOJHOM TOJILM BCE Yallle HAYMHAKT OOMHHHUPOBaTh OUHOGMHTO-
Bble BOIOPOCIIM, 3 B OTHENbHBIE oAbl — W cHHe3selleHble. OGluas Guomacca
BOJOpPOCIed B MEpPHON BECEHHEro MAaKCHMyMa MX pa3sBHUTHA COCTaBIIAET
6—10 r/m®. Cpenmmee s Bcero GealiedHOro Mepuofia COMepXaHHe XIIOPO-
dunna paBHo 6—8 mr/m>. CpemHAA e A 3TOTO ke MepHOAa MPOMYKIMSA
dortocuntesa mox 1 Mm% — 3—4 r O,/cyT, YTO XapaKTEpPHO YXe IA BOIOEMOB
3BTPOdHOIO THIIA.

HauGonee wuHTEHCHBHOEe 3BTpO(PMpPOBaHME OTMEYAeTCs Ha YYyacTKaXx
JIUTOpPaJIbHON 30HBI, npuMblikawumx K Ilepecmasas-3anecckoMy, ocoBeHHO
B padoHe ycrba p. Tpy6ex. 3nece MHAEKC canpoOHOCTH AOCTUraeT 3 ¢AMHMIL,
TOrAa KakK B IIIyGOKOBOHOMN 30HE 03epa OH He MpeBhIIlaeT 2 edHHHII.

Boiclias BOJHaf pacTHTENBHOCTh B HACTOALLIEE BpeMA 3aHMMaeT OKOJIO
6% axBatopun o3epa (WM 25% nutopann). 3a NOCIeIHHE OECATHICTHA
M3MEHEHHs MPOM3ONLIM B OCHOBHOM B CIPYKType (uTOueHo03a, a o6iuas
MIoluab 3apacTaHUsa OCTAIACh MOYTH HeM3MeHHOH. EcTh ocHOBaHuA cuMTaTh,

251



yTo ¥ B 0603pMMOM GYHyIUeM 3HaYMTEbHOM IKCIAHCHH MaKpodHTOB Ha
o3epe He BymeT, TaK KaK 3TOMY NPEeNATCIBYIOT MOpdoMeTpryecKkue ocobeH-
HOCTH €TO Yallli M 4Ype3BbluaiiHas OMHAMMYECKaA aKTHBHOCTb BOLHON MaccChl.

BospymHo-BofHasg pacTHTENBHOCTh 33HMMaeT B 2 Dasa MeHbUIYI
IUTOWAIb, YeM NOTPY>XKeHHas, HO JaeT B 3 pa3a Goneuryto npoayxuuio. O6man
rofiobas NpOOyKuus MakpodHTOB cocTapnser 1025 T opraHuyecxoro Belle-
CTBa, WM NpuMepHO 3.5 % oT npopykiuy ¢uromnankToHa. OTMHUpast, BbiC-
1A BOJHAA PaCTUTENBHOCTH OTAAET 03epy 0KoJo 25 T a3oTa M 4 T pocdopa.

Takum o6pazoM, ¢ poibl0 MaKpoHUTOB B XM3IHH O3epa Hellb3s He CUM-
TaTbCA, HO IIPH INPOTHO3HPOBAHHHM €ro [JajibHeHIlUeH cyapObl Hago YUWThI-
BaTh, YTO 3TO 03epO OTHOCHUICA K BOAOEMaM IUIaHKTOHHOIO THIA, KOTOpble
Gonee yA3BMMBI K YCWIMBAWOLIEHCA AHTPONOTEHHOH HArpysKke H MOTYT
CKayKooDOpa3HO MEHATh CBOH TpodUUeCKHil cTaTycC.

Ilpn3Hakun aKTHBHOTO 3BTPOUPOBAHUA O3epa MPOABIANTICA U MpH
aHanu3e cocToAHMA 300IU1aHKToHA. Ilo cpaBHenuio ¢ 30-mu romamu obiuas
YUCIIEHHOCTh 300INIAHKTOHa Bo3pociia B 2—3 pasa. B mepuopn nethero
MaKCMMyMa ero OMomacca gocturaer 3.5—4.5 I‘/Ma, a B CpeJHeM 3a roj —
cocramnser 2.5—3.5 r/m°.

B nacrosiiee BpemAa 300IUIZHKTOH o3epa IpexcraBied 132 Bugamm.
Hau6onee MaccoBoil ABJIAETCA IPYINa KOJIOBPAaTOK C BBICOKON YACIEHHOCTDIO
BHOOB, XapaKTEepPHbIX MJid 3BTPOdHbIX BOAoeMOoB. OleHHBag COCTOSHHE
03epa IO 300IUIAHKTIOHY, €r0 CllelyeT OTHeCTH K [3-Me3ocampoGHbIM BOJOE-
MaM C BBICOKMM KOPMOBBIM HOTEHLHATIOM.

KopMoBoit GenToc 03epa mpefcTaBiieH IBYMA IPyNNaMi OPraHU3MOB —
XHpoHOMHAAMH H onuroxeramH. ITo cpaBHenuro c¢ 1930 r. B pe3ymbrate
aHTPOINMOTEHHOH CyKliecCHM B obuieii 6Momacce GeHToca pe3Ko BO3pociia
IOJIA OJIMIOXET M YyMana [OJA XHMPOHOMM[. 3HAYMTEJBHO YMEHbIIWIACh
YMCIIEHHOCTh MOJUTIOCKOB. 3a IpOILeNIMiA MepHof, B pe3yiibTate Mepuoauye-
CKOr0 BO3HMKHOBEHMA aHa’poOHBIX YCIOBUH B THMIOIHMHMOHE GHoTOMN
yepHBIX WIOB, 3aHMMaBUMil 50% IUIOWAagH O3epHOH KOTIOBHHBLI, MpPaKTH-
YeCKH BBINAJ M3 MeCT Haryna phib-GeHTodaros. TeM He MeHee 03epo Bce ellie
AOCTaTOYHO GoraTto GEHTOCOM M MOXET OBITh OTHECEHO K KaTeropuH ,,BeCbMa
BBICOKOKOPMHBIX”’ BOOOEMOB. ’

CoctaB peiGHOro HacesieHusa 3a nociegnie 90—100 yeT He M3MeHWICH,
B HEM NO-TpexxHeMy 06uTarT 16 BUAOB PHIO, OTHOCALLMXCA X 6 ceMelcTBaM.
B 10 ke BpemA N0 pAAY ApyTHX IOKa3aTelel BIMAHME MpPOLECCOB 3BTPOdH-
POBaHUA U 73arpA3HEHMA 03€pa Ha UXTHOGAYHY IMPOCHEKUBAETCA BIIOJIHE
OTYeTNIUBO. 32MEeTHO H3MEHWINCh YUCIIEHHOCTh, TeMIIbl POCTa, BO3pacTHas
CTPYKTYpa MOMyNAUMA HEKOTOPBIX BHIOB pbIO M HMX NHIUEBbIE B3aHMOOTHO-
IIeHHA. B 03epe yMeHBIIMIIACh YUCIIEHHOCTh PAMYLIKH, IYKH Jlelua Ha ¢poHe
BO3pocUiell YMCIIEHHOCTH MEJIKHX OKYHEBbIX M KapnoBbIX pbi6. Ob6was
MXTHO(ayHa 03epa COCTaBiAeT B cpeaHeM 10 Thic. KI/KM?, OCHOBHYIO YacTb
KOTOpOH [alT pbibbI MejlarMueckoro Komiviekca. Bemyuasa ponb B MXTHO-
dayHe NpUHAaMIEXHUT YyKJlee M MeNKO# IUloTBe. MXxTHOMacca menmarMyeckux
peI6 cocTaBnser 5.9-8.9 Thic. kr/km?. Bentodarn paor 14% ot Bceit
HMXTUOMACCHI, XMIIHUKH — MeHee 1 %.

3a nocnepuue 50 jeT MPOMBICIOBBIE YIIOBBI PhIObI CHHAWINCH ¢ 1600—
2100 mo 600—800 kr/km?. B Kaicoil-To Mepe 3T0 OBbsICHAETCA OcablleHneM
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MPOMBICIIOBOTO yCHJIMA, HO B OCHOBHOM Pe3KHM Na/ieHHeM phIGO POy KTHB-
HOCTM BOJIO€Ma IMOf, BO3HEHCTBHEM 3BTPO(HMPOBAHHA, KOTOpPOe HpPUBENO
K W3MEeJbYHHIO OTHENbHBIX BUAOB pbl6 M K pANY APYIMX HapyLUeHHA
B CTpYKTYype MXTHOLEHO3a. ITOMY CIOCOGCTBOBAIIO TAKIKE 3aIPA3HEHME GOJTb-
UIMHCTBA BOJOTOKOB — OCHOBHBIX MeCT PasMHOXEHHA Jlela M TYCTephl.
HanGosnee 3ameTHbIe M3MEHEHUA NPOM30LUIH B MOMYJIAUMH PANYIIKH. B Teye-
HMe TeKYIUero CTOJIeTHA CpedHMe pa3Mepbl ee yYMeHbUIUTHCh Ha 14 %,
a macca tenia — Ha 36 %. Ilo Bcem GHOJIOrMYeCKHM NMOKA3aTeNAM NOMyJIALUA
PANYLIKM HaXOJMTCA CeMYaC B YTHETEHHOM COCTOAHMHM. OTMeueHHble CTPYK-
TYpHbIe U3MEHEHUs B NMOMYJIALMHU PAMYIIKH BbI3BAHBI CY)KEHHEM €€ JKHMIHEH-
HOrO NpPOCTPAHCTBa, KOTOpoe 0BYCJIOBIIeHO pacllMpeHHeM OecKHCIOopogHOiH
30HBI B BoAHol Tonmie. Be3 oxaszaHus Bomoemy prIGOBOJHON MOMOLIH
U 3¢deKTUBHOW OXpaHBI €ro OT 3arpA3HEHHA HayaBlIeecsd BhITECHEHHE
PAMYILIKM OKYHEBBIMH H KODOTKOUMKIIOBBIMH KaplOBbIMH pbpiGamu OymeT
MPOOOIKATHCA U JAJIbIIIe.

IIpocnenuTs MHOTOJIETHIOW CYKIECCHI0O BOOEMa MO MMKpOOHOsIOruye-
CKHM [IOKa3aTejIiM HeBO3MOXHO, TaK KaK MHCCIEeAOBAaHHA MHKPpPOGIIOpbI
paHee He NpOBOIMNMChL. B mocmennue roppl obilee KonMyecTBO OGaKTepuit
B Boje 3a 0e3sleqHbli Ilepuop, COCTaBifgeT B cpegHeM 1—3 MIH. KJI./MIL.
Uncnennocts OGaxTepuil campodHTHOH TpyNIbel Kojaebrnerca B Ipedenax
100—500 xi./mn. HanGosee BbICOKHE YHCIIEHHOCTh M aKTMBHOCTb GaxTepuid
OTMEYalTCA B JIHTOPAJIBHOH 30HE, OCOOEHHO B MPHYCTREBOM YYacTKe
p. TpyGex. 3pmech xonmuuecTBO canpodUTHBIX OakTepuit mocturaer 1.5—
2.7 tbic. KJ1./MI1. I10 COOTHOIUEHHIO YMCTIEHHOCTH ¢canpo¢dUTOB ¥ O6IIET0 KOITH-
yecTBa GaKTepHH CaAHMTApHOE COCTOSHHME 03epa MOXXHO CUMTATh YHAOBJIETBO-
putenbHbIM. OIHAKO KayecTBO BOAbI B yCTbe p. TpyGexk M NpHMBIKAIOLINX
K HeMy yYacTKaXx JIMTOpPanbHOM 30HBI 3aMeTHO YCTYIaeT KayecTBY OCHOBHOM
BOOHOR Macchl 03epa, KOTOpasd MpPHUTroJHa IMOKa A Bcex BHAOB BOJO-
T0JIb30BaHMUA.

HeanaunrensHoe mnpeoGnamaHue AeCTPYKLMOHHBIX IPOLECCOB HAXM IpO-
AYKUMOHHBIMM [OKa3bIBaeT, YTO MMKpodiiopa ellle CIocOOHa CIpaBiIATHCA
¢ HepepalOTKOW MOCTYMAMIIEro MIBHE M IPOAYLMPYEMOro B CaMOM O3€pe
opraumyeckoro BewecrBa. OcHoBHaa yacTh ero (70—80%) nepepaGarniBa-
ercss B BomHo# Tomuie, 20—25% MHHepaIH3yeTCAd MMKPOQIIOpOH NOHHBIX
OTJIOXKEHHA W JMLIb HeOOJNbIIAA 4YacTh BbIMajaeT U3 KPYyroBOpoTIa, 3aXOpo-
HAACh B JOHHBIX OTIIOKEHMAX M YXOHA C PEUHbIM CTOKOM. TakHm oGpa3om,
HecMOTpA Ha Goublilyio rIyOMHY, BOAHas TOJLA BOJOEMA XK€ HE B COCTOA-
HUM YTWIM3MPOBATh BCE OPraHUYeCKoe BewectBo. Iloutn }/4yvacts ero moctu-
raeT [Ha ¥ pas3NaraeTcA TaM, YIO NPUBOOUT K OOpa3oBaHHMI0 IPHIOOHHOH
GecxucoponHoil 30Hsl. IIpu 3TOM U3-32 OTHOCHTENBHO HeGOJIBLIOTO cOfep-
XaHHA cynbdaToB B BOAE pachaj] OpraHMYeCKOro BELUECTBa CONPOBOXNIAETCA
MpeHMYyIIECTBEHHO MéTaHoreHe3oM. Ilponecc cynbbarpenyxuuu, BI3bIBaK0-
WM 3apaceHNe IPUAOHHO BOBI C€ POBOOPOOM, Pa3BHT Cl1abo U IpoABIAET
cebAa B OCHOBHOM B IEPUOT JIETHEN CTarHalHM.

OpHeHTHPOBOYHblE OLEHKH IPONYKTMBHOCTH Pa3HbIX 3BEHBEB TPOQH-
YyecKoH LeMu MoKasaiy, yro oGecneyeHUe OCHOBHBIX IHEPro3aTpar IKOCHCTe-
MBI 03epa OCYLECTBIIACTCA 32 CYeT aBTOXTOHHOrO OPTaHMYECKOIO BellecTBa,
B 06pajoBaHMM KOTOPOTO BeAylias pojib NPHHAMIEHKMT (PHTOIUTAHKTOHY.
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YTWiN32LMsA IePBUYHOrO OPTaHHYECKOTO BELIECTBA OCYLIECTBIIACTCA TIPEUMY-
IUECTBEHHO MUKPOGJIOPOH U MHpPHBIM 300ILIaHKTOHOM. KopmoBas 6a3za
pbI6 HCMONB3yeTCA [aleKO He MONHOCTbIO. OCOGEHHO 3TO KacaeTca phib-
GeHTOdaros, KOTOpble HENOUCTIONB3YKT OKOJO MONOBUMHBI JOCTYIHBIX
MM KOPMOBBIX pecypcoB. EcTh ocHoBanMa mnonarats, yto o6wias phiBo-
MPOJYKTUBHOCTE 03€pa MOJKET GBITh CyIIeCTBEHHO MOBBIIUEHa Ge3 crenuans-
HbIX pbIGOBOMIHBIX MepONpuATHA. JIIs 3TOro JOCTATOYHO OTpajMTh BOAOEM
OT 3arpsI3HeHHs U PallHOHAIbHO 3KCIUTyaTHpOBaTh PHIGHOE CTA/I0.

OueHka coBpeMEeHHOro TpogHYeCKOro CTaTyca o3epa Mo 12 paannuyHbIM
KPHUTEPUAM ITOKa3asa, YTO 10 GOIBIIMHCTBY U3 HUX BOJOEM ABJIAETCH ME30-
TpodHBIM ¢ YeTKO HaMETUBLIMMMCA NpU3HAKaMK 3BTpodupoBanusa. Haunbo-
Jiee BaXXHBEIMH H3 HUX ABJIAIOICA PEryispHOe MOABIIEHHE aHa3pPOGHOro rumo-
JMMHMOHA M 3aPaKEHME €0 cepoBOOOPONOM. B HacTrosmee Bpems rumo-
JIUMHMOH JIMIIEH KHClopoja oxono 4 mec B romy. [lpu pmampneiinzem
3arpsi3HeHHH 03epa 3TOT CPOK OyAeT HeYKJIOHHO BO3pacTath, 3aTeM aHa3po-
6103 3aXBaTUT H BhILIEIEXKALIHME CIIOM BOJHOH TONIH.

KauectBo Bombl 03epa ompefenAercd Bceil COBOKYITHOCTBIO (DaKTOPOB,
CBA3AHHBIX C XO3IANCTBEHHOH HEATENIPHOCTbI0 Ha BogocGope. OCHOBHBIMM
U3 HUX SABJIAITICA PE3KO BO3POCIIasAs XUMM3ALUHUA CEJIbCKOXO3ANCTBEHHBIX
yropui, NMOCTyIUIeHHe B 03epo JIMBHEBBIX CTOKOB ¢ TeppuropuM r. Ilepe-
CNaBJip-3aJIeCCKOTO M MPOMBIIUTEHHbIX MpeaNpUATHI, CTOKKH C MMUBOTHO-
BOOYECKHX KOMIUIEKCOB. Tak, 3a mocieguue 20—25 5eT HCHONb30BaHHE
MMHEpaNbHBIX YIOOpeHHH M AMOXMMHKATOB B CelbCKOM Xo3sHcTBe [lepe-
CIIaBCKOTO pailOHa BO3POCIIO B HECKOJIbLKO pa3, YTO HE MOIJIO He CKa3aThCH
Ha cyfap0Oe 3aMpIKarollero H Haubonee yA3BHMOTO 3BeHa 3KOJIOrMYecKoM
LEMOYKM OAHHOTO PerMoH2 — ‘o3epe. De3 mpeyBenuYeHMA MOXHO CKa3aTs,
YTO 3TOT IlepHOJ, AHTPOMOTEHHOTO MOaBjeHHA Ha BOJOEM OBbUT OJHUM U3
CaMbIX HeONarolMpUATHBIX B €ro UCTOpUH. OCOOEHHO CHIIBHOMY 3arpsa3HEHHIO
IoaBeprcs INaBHBIA MPUTOK 03epa — p. Tpy6ex, B KOTOpY1o MOMafaeT HeMa-
7as fonA GBITOBBIX M XO3ANCTBEHHbIX CTOKOB ropoda. 3a MCTEKLMH MepHop
copep)kaHMe obuiero gocopa B peuHOH BoJe BBIPOCIO B 2 pa3a M COCTaB-
asier 0.3 mr/n, comepxanne o6lIero a3oTa JOCTUTaeT 3 MI/JI, YHCIEHHOCTD
canpoduTHeIX Gaktepui — 10 Thic. KII./MIT (yTO mpuMepHOo B 10 pa3 Bbie,
yeM B IJIyGOKOBOAHOM 30He 03epa). Io COOTHOLIEHUI0 YHCIIEHHOCTH Calnpo-
¢utOoB M OOLIEMY KOINYECTBY GaKTepUil TOPOICKOHN Y4aCTOK peKH XapakTe-
pU3yeTCcs KaK ,,rpA3Hbli”.

KayecTBo 03epHoil Boasr popMHpyeTCcAa U NMOJ Bo3deAcTBHEM (HaKTOPOB,
Ha3blBaEMBIX BHYTpPMBOJOeMHBIMM. HemanoBaxHoe HeraTMBHOE BIIMAHHE
Ha KayecTBO BOMBI OKAa3blBaeT TO OOCTOATENBCTBO, YTO O3EpO ABJIACTCA
'BOJOEMOM 3aMe[JIEHHOro Bogoo6GMeHa, B KOTOpPOM IIONIHAaA CMEHa BObI
MNPOMCXOOUT MHpHUMepHO 32 6 1er. B peaynpTaTe OHOreHHBIE 3JIE€MEHTbI
U 3arpsA3HUTEIM, ITONIaB B 03epo, roJIaMM MOTYT HaXOOMTbCA B KPYroBOpOTe,
NpeXAe 4eM YHOYT C PEYHbIM CTOKOM WIM OYHyT 3aXOPOHEHbI B JOHHBIX
oTinoxeuuax. [lostomMy HOOHTBCA 3aMETHOTO YIYYLICHWA KauyecTBA BOJI
03epa ¢ MMOMOILBI., CE30HHOTO PeryJIMpOBaHHA BOJHOIO pexaiMa p. TpyOex,
Ha KOTOPOM HAaCTaMBaJIM HEKOTOpPbIE MPOEKTHbIE OPraHU3allH, HEBO3MOXKHO
B mpuHiune. PaguikansHeIM pellleHHeM [aHHOW 3aJayH, PaBHO KakK M 3aJayud
YIYUYUIEHUA SKONOTHYECKOH 0BCTAHOBKU B LIEIOM, MOXET ObITh THIUL OCI1a6-
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JieHHe aHTPOINIOT€HHOTO JaBJIEHUA HAa 03epO NMyTeM BBEICHHA BOAOOXPAHHBIX
(CaHMTapHbIX) 30H, COGNIONEHHA TeXHOIOTHH BHECEeHHs YROOpeHHM# u siIo-
XHMMMKATOB B CeNIbCKOM XO3AHCTBe, MpPaBWIBHOTO XPaHEHHA MUHEPAIBHBIX
yIO6GpeHHH U T. II.

CoBpeMEHHOE COCTOAHME O3€pa Hejbad CYUTaTh KaTacTpO(pHYECKUM.
BMecTte ¢ TeM CUMTaTb ero yCTOMUMBBIM TOXe Henb3A. KpoMme creuuduyecicux
3arpA3HUTesIell Haubosee OMacHBIM OJIf JaHHOTO BOJOEMa ABJIAETCA OONONHU-
TeJIbHOE TMOCTYIUIEHHE 2a30TCOACPXAILIMX BeIlleCTB, TaK KAaK OHO MOXET
BBI3BaTh OYypHOe pa3BuTHEe GUTOIUIAaHKTOHA, pe3Koe yXyJllleHHe KauyecTBa
BOIBI U CMeHY TpOo(hHYeCKOro craTyca o3epa.

K nono6HbIM BbIBO[IaM MPUBOIMUT TAK)Ke aHAJIM3 MOBEIEHHA IKOCHCTEMBI
o3epa NpH Pa3MYHBIX BHELIHUX BO3CHCTBHAX, BBINOJIHEHHBIH C MMOMOLIBLO
MaTeMaTHYeCKOTO MOJEINHpOBaHusA. PacueTsl o MofieNH, KOTOpas yuuThiBalIa
BCe OCHOBHbIE OMOTHYeCKMEe M abHOTHYECKHE XapaKTepHCTHKH BOAOeMa
(¢ yu4eTOM MX MPOCTPaHCTBEHHOW HEOIHOPOIHOCTH), IIOKa3aJiH, YTO Tpex-
KpaTHOe yBe/MYeHUe a30THOM HAarpy3KH BbI3OBET CYlUeCTBeHHY aKTHBH3a-
UM npouecca NpoAyLUMpOBAHUA OPTaHUYECKOTO BELIECTBA U CMEHY JIMMHU-
TaHTa. BocbMMKpaTHOoe yBeNnUYeHMe CYMMapHOH OMOTEHHOM Harpy3kKH
HpUBeNeT K IOJIHOMY ,,pasBajly’’ CTPYKTYpPBI CYLIECTBYIOLUEH KOCHCTEMBI.
Brpouem, yunTbIBam cepbe3HOCTh MpoOieMsl, K 3THM lUHMdpaM Hago OTHO-
CUTBCA ¢ GOJIBLIONA OCTOPOMMHOCTBIO. IT0 MHEHHMIO CHEeHaIMCTOB-TUIPOGHO-
JIOTOB, cMeHa TpohHYECKOTO CTaTyca 03epa MOXeT HACTYNMHUTh IIPH ropasmo
MEHB1lIeM MOBbIIIIEHHHY OGHOTEHHON Harpy3KH.

Ha OoCHOBaHHMM M3MO0XXEHHOTO MOXHO 32KJIOYHTh, YTO IS 0OeCHeuYeHHA
HOpMaJbHOTO GYHKUHMOHHPOBAaHUA 3KOCUcTeMs! [IneneeBa o3epa U ynyuyllie-
HHA KayeCcTB2a €ro BOAbl HEOOXOOMMBI CpOYHble 33KOHOHATEIbHbIE MepbI
O YCTPaHEHH0 OCHOBHBIX ITPHYMH, BBHI3BIBAIOIIMX 3arpA3HeHHe BOJOEMa,
U pa3paboTKa KOMIJIEKCHOH MPOrpaMMbl PallMOHAIBHOTO HPUPOIOIOIB30-
BaHUA Ha TeppUTOpHH Bcero IlepeciiaBCKOro permoHa. YuMThIBass MCTOpHue-
CKY10 3Hauy¥MOCTb JAHHOTO BOJO€Ma, HEODXOOMMO TAK)Ke OpPraHM30BaTh KBa-
JNUGUIMPOBAHHDIA KOHTPOJb 3a COCTOAHMEM €ro 3KOCHCTeMbl. Jlyullinim
pelleHHeM OaHHOW 3afauu Gbputo 6b1 co3panue B I. Ilepecnamnb-3anecckom
JIMMHOJIOTMYECKON CTaHUMHM, CMOCODHOH BeCTH KakK HayuyHble paboThl,
TaK ¥ BBIMOIHATh (PYHKIIMH IKOJIOTHYECKOTO MOHHTOPHHIa. MoXHO MpUBecTH
MHOTO [IOBOJIOB B M0JIb3y TOTO, 4TO 03. [lnelneeBo ABNAETCA MOYTH UOEITb-
HBIM MOJENbHBIM OOBEKTOM I MOCTAHOBKM (YHOAMEHTAIIBHBIX JINMHOIIO-
THYeCKHUX HCCIENOBaHUM, Kacanluuxcd GYHKUHOHUPOBAHHMSA CIOXHBIX 03€ep-
HBIX 3KOCHCTEM M MX B3aUMOCBSA3M ¢ OKpyXaromum nanmuacdroM. Ha 3o
o6crosaTenscTBO OOpalllani BHUMaHMe MHOTHE YueHble-03epoBefbl HauMHaA
¢ 20—30-x ropoB. B 3TOM yOeIunKuCh ¥ Mbl Ha CBO€M JIMYHOM OIIbITE.

Peurennio sxonoruueckux npoGnem IlepecnaBckoro permosna crmocob-
CTBOBasa Obl TRIOKe peaTU3aliMa UOEH APOCIaBCKUX MAPTHAHBIX U OBLIECTBEH-
HBIX OpraHM3alMi O CO3OaHMM Ha Oase [ImeieeBa o3epa MpMPOOHO-MCTODH-
YeCKOI'0 HaLMOHAJIBHOTO I1apKa.
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