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noHuwxeHus. Cneayer OTMeTHTh, YTO 3aMeTHOE TOBLILICHNHE NTANEOCONEHOCTH Ha oT™MeTke 661 cooTBEeTCTBYET

PE3KOMY W3MEHEHHIO JIMTONOMMYECKOro cocTara 0caikoB. CyIIeCTBeHHO ajieBPUTHCThIC OTIOXKCHHSA 3aMeHsi-

HOTCS Ha O3epHble Wbl (TUTTUM), [TPAKTHYECKH TMOJHOCTBIO cnaraioufyro ocajiku. [losbiienHble (GoHOBbIC

3HAYeHUs MalecconeHOCTH Bhillle OTMETKM 561 cM BepoaTHO 00YCIOBNEHbI HHTeHCHBHOMN copbuueit Br opra-
HHYECKUAM BEIIACTBOM OC&AKO3, YTO NPHBOIHT X 3aBBILEHHI0 HCTHHHBIX 3HAYeHUH nanecoconeHocTH. [nas-
HOC YMCHBIUCHUA CONCHOCTYH BEPOATHO CBA3AHO € OCTATOUYHbLIM NOCTENCHHBIM DHPELLIEHHE’\‘E 03epa.

VIHTepecHbl pesy/ibTaTsl CONOCTABIEHHS pacueTHO# naneoconeHocTH baccefiHa ¢ pe3ybTaTamH aua-
TOMOBOT'O aHaNu3a.

ITnkn MakcHMabHbIX 3HAYeHKH pacueTHOH Maneocon€HOCTH Kak MpaBU/Io COOTBETCTBYIOT MakCHMyMmam
pacrpocTpaHeHus Me30ranod U nonuranod obUTAKOLKMX B COTOHOBATBIX BOAOEMAX. [TpuyeM MakcHMyMb! pacyeTHo#
NaIe0CONIEHOCTH, KaK [IPaBAHIIO, HECKOJIBKO ONEPEeKaroT MakCHMYMbI PaclipOCTPAHEHHOCTH 3TUX BUIOB IHATOMOBBIX
BOJIOPOC/IEH, YTO BIONHE 00BACHHMO-CHAYana NPOMCXOIUT HEKOTOPOR OCOTIOHEHHE BO0EMA, 1 C HEKOTOPBIM 3aro3-
JaHHUeM pa3BUTHE 1HATOMOBbIX OOHTAIOMIMX B COMEHBIX BOJAX.

YuuTeiBas BCE BbILLEU3NOKEHHOE MOXKHO KOHCTAaTHPOBaTh, YTO MCMOJb30BaHNe OpoMa kak MHAMKATOpa [ia-
71e0CONIEHOCTH CYILECTBEHHO TOMOIaeT YTOUHEHMIO NaTeoreorpadMueckuX yeIoBuii 00pa3oBaHis JOHHEIX OCAIKOB i
OT/IOXKEHUH U COOTBETCTBEHHO OTHOCHTELHOIO M3MEHERHA YPOBHS benoro mops.

Grigorieva I.L.’, Komissarov A.B.l, Kuzovlev V.V.z, Chekmariova E.A.!
THE CHANGING OF HYDROECOLOGICAL CONDITION OF WATER OBJECTS UNDER THE
i THERMAL POLLUTION
Ivankovo Research Station the Department of Water Problems Institute RAS, Tver Region, Konakovo,
Belavinskaya street, 61a
*Tver State Technical University, Tver. Afanasiy Nikitin Embankment, 22
Irina_Grigorieva@list.ru

Thermal pollution of water objects is associated with using of water for cooling turbine condensers at
thermal and nuclear power plants. When the temperature of water increases as a result of the discharge of heat-
ed water, its quality deteriorates, primarily due to the decrease in oxygen solubility. which decreases by one
third at a temperature of 30°C. Increasing temperature causes eutrophication, changing of species composition
of hydrobionts and higher aquatic vegetation.

In 2017 in the framework of the regional grant RFFI - Tver oblast No. 17-45-690600 the authors car-
ried out studies of lakes Pesvo and Udomlya which are cooler-ponds of Kalinin NPP and Moshkovicheskiy
Bay of Ivankovskoye reservoir, where the discharged heated water from the Konakovo State District Power
Station. The temperature regime, macro- and micro-components composition of water and bottom sediments,
species composition of phytoplankton and higher aquatic vegetation of water coolers were studied.

It was found that since the starting work of the Kalinin NPP in lakes increased concentrations of hy-
drocarbonates, sulphates, calcium, magnesium and pH. Studies have shown that the macro-component compo-
sition of the water withdrawn from Konakovo GRES is close to the values in the background. In August 2017.
copper and chromium concentrations were twice as high in the discharge channel as in the background.

In 2017 in lakes Pesvo and Udomlya were identified 147 taxa of phytoplankton with a rank below genus.
which is 12% lower than the diversity in the results of our research 2014 and 16% lower than that in 2010. The core
flora is still shaped green and diatom algae, which accounted for 74% of the total composition of phytoplankton. In the
Moshkovicheskiy Bay in 2017 was identified 63 taxa of phytoplankton, herewith in other water territory of
Ivankovskoye reservoir was observed from 51 to 87 taxa. The basis of the algal flora in the bay was formed by green
and diatoms, which accounted for 75% of the total composition of phytoplankton that is identical to the same pmod in
Pesvo and Udomlya. In the composition of the plankton algae were absent streptophyta and dinophyta. The total bio-
mass in the bay was much lower than in other sections of lvankovo reservoir.

For cooling objects is characterized by the emergence and settlement of adventive species of higher
aquatic vegetation and increased overgrowth of the reservoir. In the lakes Udomlya and Pesvo marked with the
following adventive species: calamus ordinary Acorus calamus L. Sitnik thin Juncus tenuis Willd., reed south-
ern Phragmites australis (Cav.) Trin. ex Steud, canadian Elodea canadensis; Moshkovicheskiy Bay of
Ivankovskoye reservoir - water chestnut (Chilim) Trapan atans L. the Naiad marine Nayas marina L.

The study was carried out with the financial support of RFBR and administration of Tver region with-
in the framework of the scientific project Ne 17-45-690600

I'puropnera nJ., Komuccapos A.B., Kysoies B.B.g, YexmapéBa E.A.
U3MEHEHUE 3KOJOI'MYECKOI'0 COCTOSAHUS BOOOEMOB IO/ BJUSHUEM
| TEILVIOBOT O 3ATPAZHEHHA
Weanpkosckas HUC — dunuwan ®TBYH WuctutyT BoaHbix npobnem PAH, Teepckas o6nacts, r. Konakoso,
vn1. benaBuHckas, 61-A
TBepCKOH roCcy1apCTBCHHBIN TEXHUYECKHH YHIBepeuTeT, I. TBepb, HabepeskHas Adanacus Hukutuna, 22
Irina_Grigorieva@list.ru
Tenmosoe 3arps3HeHHe BOAOEMOB CBS3AHO € HCMOL30BAHNEM IPHPOIHBIX BO/ 18 OXJIAKICHNS KOH~
ACHCATOPOB TYPOMH HA TErIIOBBIX ¥ ATOMHBIX CTaHUHAX. [IpH YBeANUEHUN TeMIIepaTyphl BOSb B De3VALTATE
cOpoca NCAOTPETHIX BOI JIPOMCXOAUT YXYIUICHHE e€ KauecTa. MPEKe BCEro, 3a CHET CHUKEHMA PACTBOPY-
MOCTH KMCIIOPOa, KOTOpas yMeHslaeTes Ha oAy TpeTh npu Temnepartype 30°C. Yaenuyenue TeMiepatypsi
BO/Ib! BBI3BIBAET IBTPOGMMKALHIO BOJ0EMOB, H3MEHEHHe BHIOBOr0O COCTABa I'HAPOOHOHTOB U BbIcLIEH BO1IOH
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B 2017 r. 8 paMkax peryoHansHoro rpaita POOH — Teepckas obnacte Nel7-45-690600 asTopamu
Oui  (poBefeHb! HaTypHble uccnenosaHus o3ep [leceBo u Yjomns, SBIAIOMMMUCA BOJOEMAMU-
oxnannrenamy Kanuenrcko ADC 1 MOWKOBUUYCKOre 3anuBa YBaHbKOBCKOrO BOROXpaHMNUiLa, Ky/lla OTBO-
asTca nogorpersie 80abl 0T Konakosckoii I'POC. M3yuancs temnepatypHbii pexum, MaKpo- 4 MUKPOKOMIIO-
HEHTHbI coc*raf_a_ BOJlbl ¥ AOHHBIX OTNOKEHMH, BUIOBOH cOCTaB (MTOMIAHKTOHA ¥ BbICLUEH BOJHOM pacTu-
TEBHOCTH BOAOEMOB-OXNAAHTENEH.

VeTaHoBIEHO, 4TO ¢ MoMeHTa nycka KanunuHckoi ADC B o3epax-oXJ1aaHTeNnsX YBEJIHUMIUCh KOH-
ileHTpalUny I'MAPOKapOOHATOB, Cyn1b(aToB, Kanplus U MarHud ¥ pH. MccnegoBanus noxasam, 4To Makpo-
KOMIOHEHTHBU cocTaB BObl, 0TBOANMOI 0T Konakosckoit 'PDC, 61130k K 3Ha4eHHAM B (OHOBOM CTBOpe. B
asrycte 2017 r. B OTBOAALIEM KaHANe OTMEYEHBI B /1Ba pasa fosiee BbICOKHE, YeM B GOHOBOM CTBOPE, KOHLEH-
TpaLMK MENH ¥ Xpoma.

B 2017 r. B ansronope n1agKkToHa 03. IleckBo H Yaomas Oblno HAGHTHUUKPOBAaHO 147 TaKCOHOB
BOZOPOC/IEH PAHrOM HIDKe pojaa, uto Ha 12% Huke pa3HooOpasus MO pe3y/ibTaTam HaWMX HCCIEeN0BaHHil
2014 r. 1 Ha 16% uuke Takosoro B 2010 r. Siapo duops! no-npexHeMy GopMHpOBANM 3e1EHBIE U JUATOMO-
bl BOJCPOC/IH, HA A0M10 KOTOPBIX NpuX0aunock 74% ot obuiero cocrasa ¢puronnankroHa. B ycree Momiko-
Buyckoro sanuBa B 2017 r. 66110 HAeHTHHUMPOBAHO 63 TaKCOHA PaHroOM HHUXe PoAa, NPH 5TOM MO aKBaTo-
puy MIBaHbKOBCKOTO BOZOXPAHHIIMINA Ha APYTHX CTaHUMAX Ob10 oT™MedeHo oT 51 10 87 TakconoB. OcHOBY
anbrodyuiopbl (hopMHpOBaNY 3eNéHble M JHATOMOBbIE BOJOPOCIH, HAa OO KOTOPBIX MPHXOAMIOCE 75% or
ob1iero coctaBa GUTOIIAHKTOHA, YTO HAEHTHYHO aHANIOrHYHOMY NoKasatenio B 03épax [lecsBo ¥ Y aomad, Ho
[IpH 3TOM B COCTaBe MJIAHKTOHA BOZOPOCIIeH OTCYTCTBOBAIN MPEACTABUTENH CTPENTOGHTOBBIX H AMHOPHTO-
gbix. Ofinas 6uomacca B yeThe MOLIKOBHYCKOrO 3aiMBa Obila 3HAYMTENbHO HUXE, YeM B APYTHX CTBOpax
BanbKOBCKOTO BOJOXpaHHINIIA.

JIs BOJOEMOB-OXJIaAMTENICH XapaKTepHO MOABIEHHWE M PACCENEHHE AJBCHTHBHBIX BHIOB BbICIIEH
BOZIHOM PAaCTHTENBHOCTH U yBelHYEHHE 3apacTaHus BogoeMa. B osepax Yiomns u IlecbBO OTMeUYeHs! Crieny-
joLe aJBEeHTUBHbIE BUIBL: aup OObIKHOBeHHbI Acorus calamus L., cutauk Toukuit Juncus tenuis Willd.,
TPOCTHHK 10XHBIH Phragmites australis (Cav.) Trin. EX Steud, 3no0aes xanaackas Elodea canadensis; 8 Motu-
KOBHYCKOM 3a71Be MBaHBKOBCKOTO BOJOXPaHMIMILA - BOAAHOH opeX (uunum) Trapan atans L., Hasina Mop-
ckas Nayas marina L.

WUceneaoBanie BbITOIHEHO MU ¢HHaHcoBO# noadepkke PODOH u Aamunuctpauun Teepckoii odna-
CTH B pamkax HayuHoro rpoexta Ne 17-45-690600

Gorbatov E.S.", Rasskazov A.A.°
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‘Schmidt Institute of Physics of the Earth of the RAS, Bolshaya Gruzinskaya str., 10/1, Moscow, Russia,
123242
2‘E,cological Faculty, Peoples’ Friendship University of Russia, Podolskoe shosse, 8/5, Moscow, Russia,
113093
e.s.gor@mail.ru; rasskazo@yandex.ru

Limnogeology is a new scientific field, actively developing at the intersection of sector related sub-
jects. Although historically the base for limnogeology are numerous studies of lakes in the sphere of its inter-
ests also included the study of the geological features of different age lacustrine structures. This includes how
the problems of the geological structure and history of the formation of lake basins, formation of sedimentary
rocks lacustrine complexes, and also to study the of formation lacustrine minerals and their forecasting. In re-
cent years, a have been actively developed of such areas as the study of lacustrine systems as archives of cata-
strophic events (earthquakes, tsunamis, floods).

Late establishment limnogeology as independent scientific areas largely due to the fact that for a long
time. the role and volumes of sedimentary material in the lacustrine origin underestimated. However, it has
now been established that minera] deposits associated with lacustrine strata are important natural resources;
they contain, in addition to deposits of building materials, evaporites, shale oil, iron ore and bauxite, are the
source rocks.

Much smaller volumes and isolation of lakes in comparison with sea basins making them dynamic
systems that arc sensitive to changes in the external environment, so lacustrine sediments is very informative
in paleogeographic studies. However, this feature of the lakes requires special caution in the interpretation of
their deposits and emphasizes the importance of a multidisciplinary approach to the study of these sedimentary
systems.

A special group of problems is related to a study on the analysis of the influence of anthropogenic fac-
tors on the composition of the water and sediments of modern lakes. This, in turn, makes it possible to identify
and resolve environmental problems, in which lake water and sediments are highly sensitive indicators of envi-
ronmental pollution. The authors believe that the existing problems can be solved in the short term, if they are
to be brought to the attention the scientific community.
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