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BASIC DIRECTIONS OF THE MONITORING SYSTEM OF LAKE LADOGA
IMPROVEMENT
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Abstract: The proposals for improving the monitoring of Lake Ladoga in the present conditior
were formulatedThey relateto the development of the sampling system in the Lake, agsedtate as
well as the forecast of possible changes under the influence of anthropogenic and climatic influences.
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CURRENT STATE OF THE ECOSYSTEM OF LAKE LADOGA AND TENDENCIES OF
ITS CHANGE IN THE LATE XX - EARLY XXI CENTURIES
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Abstract: Regular surveys of all major biological communitiehyjoplankton, water fungj
bacterioplanktonzooplankton, macreand meiobenthos) in the largest European Lake Ladoga reveale
the main trends in its ecosystem transformation in the last third of then2oearly 2% centuriesBy and
large the currenstate of the lake may be characterized as favourable.

Keywords: Lake Ladoga, phytoplankton, water fungi, bacterioplankton, zooplankton
macrozoobenthos, meiozoobentos.
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GEOLOGICAL -GEOMORPHOLOGICAL PECULIARITIES
OF THE LAKE LADOGA

Aleksey VladislavoviclAmantov,
Ph. D, leading scientist
A.P. Karpinsky Russian Geological Research Institute (VSEGEI)
E-mail: 4448470@mail.wplus.net

AbstracttLake Ladogaos \Withis thenfragmans of theo slopeeotithe Baltic Shield,
complicated by the Riphean (Jotnian) Lad&gesha grabesyncline. It belongs to the family of Jotnian
structures spatially located around large Gothian intrusive bodies in contrast with lineare@xtent
aulacogens. Platform strata thin out with erosional truncation. They dip southeast, defining the monoc
that reflects the subsiding of the dgte Vendian peneplain. Leamplitude tectonic dislocations of the
cover usually inherit the most pronoudcéotnian structural elements. Disturbance of subjacent strata b
glacial action is common. Glacial and fluvio glacial erosion was a dominate factor in the Pleistoce
shaping of structuralenudational geomorphological elements of different order.

Keywords: Riphean, Ediacaran, Lake Ladoga, geology, geomorphology, tectonics, neotectonics
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USING HTS TECHNOLOGY FOR MONITORING AND INVESTIGATIONS OF
HYDROBIONTS
Natalija Vadimovna Annenkova
PhD, Senior Researcher,
Limnological Institute SB RAS,
E-mail: tasha.annenkova@gmail.com

Abstact: Molecularbiological methods become more and more usefull for the classice
hydrobiological studies in recent years. High Throughput Sequensing (HTS), which allows to seque
high amount of the DNA, is one of such prominent method. In particulazani be used for the
identification and monitoring of micr oo+geatioi s
responses of the organisms in different environmental changes. We start to work on both of these tr
in our investigation of pratts from the Lake Baikal. We found various protists from giknoplankton
(in particular parasitic ones), which were not previously described in Baikal. Moreover some of the
seems to be endemic. Another study is about evolution and different genassexpran protists
(dinoflagellates) which are evolutionary very close to each other but have different salinity toleran
Though there are still some methodological problems, HTS becomes highly important for biologi
works and soon will be even necesgsiar certain of them.

Key words High Throughput Sequensing, metabarcoding, transcriptome, plankton, protisi
dinoflagellates
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LAWS OF ORIENTATION OF BOTTOM RELIEF OF TH E LAKE LADOGA
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Abstract: The new digital bathymetric model of Lake Ladoga allowed to study of laws extendin
direction of landforms (lineament analysis) on the bottom of the lake with use ofjindity basis.The
study found that despite thegsificant differences in the types of relief within the nestbstern and
southeastern areas of bottom of Lake Ladoga the general direction of the linear forms of relief are
same for the entire bottom of the lake. It noted the predominance of tiseseesyns di r ect i o
400, which generally correspond to direction:
bottom of the lake coincide with known disjunctive and therefore presumably network faults can
extended along lines tiie lineament network.

Keywords:Ladoga lake, bottom, topaaphy, direct, lineament, fault
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FEATURES OF SEDIMENTATION IN THE RESERVOIRS OF LAKE BAIKAL

Ol'ga Jur'evna Astrahaeca
Junior researcher,
Federal state budgetary institution of science
of Institute of Geochemistry A. P. Vinogradov SB RAS.
J-mail: astra@igc.irk.ru

Abstract: a study of the accumulation of chemical componentsoitoln sediments of the lake.
Baikal is extremely important for geological purposes. The aim of this work was to study peculiarities
sedimentation in reservoirs oz. Baikal. Found that in all oz tanks. Baikal, the Selenga in addition,
percentage of mwycling (disposal) of incoming substances is very low because the substance is admi
for flow in sediments, in the absence of a small part of the returns flow from the bottom sediments. In
four reservoirs of lake disposal of the substance is nbigigiabout 10 %), while there are strong
chemical cycles of the components. The Selenga tank buried 85 % of the substances, received wit
stream as sediment. Chemical composition of bottom sediments of the reservoirs due to sele
utilization of sulstances in the sediments of the lake. Baikal: vnutrivakuumnyh flows in sediment c
itemscomplexing agents, nutrients, Rorg, part of the organic matter, part of the main components
cations and the group of trace elements.

Key words:accumulation, bottm sediments, sedimentation, oz. Baikal, tanks
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Mn 0.06 0.020.24 0.003

Co 0.06 0.00010.2 0.003

Mo 0.0008 0.00020.001 0.00002
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MEAN ANNUAL CONTENT P g Ns g SsgIN THE ORGANIC MATTER WATER,
SUSPENDED MATTER OF WATERS, BOTTOM SEDIMENTS OF THE RESERVOIRS OF
LAKE BAIKAL
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Abstract: The purpose of this paper is to show the method of calegldly Nsg Ssgin the
organic matter of the waters of the lake. Baikal, the slurry of water and sediments is known for tf
content of organic matter (OM) or Sorgue. Knowing the content of S or Sorgue in the waters of the |z
it is easy to calculatRorg, Org, Porgy weight relationship C/P, C/N, C/S elements diatoms, as well as
the atomic ratio of these components. Since S in the waters of the lake. iBéikgbroduct of decay of
planktonic organisms, the above calculation is suitable for ledileg Rorg, Porgy, Or in suspended
matter of the waters, in the waters of the rivers flowing into the lake. Baikal, in the interstitial waters
sediments of a lake in the absence of analytical data on any of these components.

Key words:organic matterplankton, oz. Baikalbackground content, components
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GEOCHEMICAL STABILITY OF THE RESERVOIRS OF LAKE BAIKAL
TO TECHNOGENIC POLLUTION
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Irina Aleksandrovna Belozerceva
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Oleg Jur'evich Palkin
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Abstract Boundaries of ecological zones and standards for permissible impact on the ecosysten
the lake. Baikal are the most important scientific problems in the formation of environmental policy in t
Baikal region. The aim of this work was to establish the geodasiiability of ecosystems of the South,
Selenga, Medium, Skaneatles, North of the reservoirs in contact with chemical elements and org
matter in the lake. Baikal anthropogenic runoff. The methods used to study the-systeros: a
structuralfunctioral method and balance calculations. The features that are pollutants (elements of cla
and class Il environmental risk for lake Baikal is defined for each reservoir. Common components of
deepwater reservoirs aréig®*, Al, Si, Mii*, Fass » NO*, PQ,*, As, Cr, Cugd, Pb, Co, U, V, Rb, Ti,
Ps i én addition, in the southern reservin, Ns, AverageK”, Na', B, Br, Gs i Ns 1o & 1o Oskarovskoy:
K*, Na', Mo, Ns s dNorth: K*, Na', Ca, B, Br, Mo, Zn, G s N\s 6 & w dThe Selenga tanto the elements
of the second class of ecological danger are K+, Mn2+, As, Cd, Co, U, V, Mo, Rb, In, Tk, Fasl8 h
Rorg.. Elements of the third class of ecological danger in the reservoirs are components that go witt
flow in sediments, and zahomra in them. In the fourth class of environmental hazards include flowinc
Aiin transito items, which in the case of indu
neighboring basins of the lake and the river Angara.

Key words:geochenical stability, tanks, oz. Baikal, ecosystem, componatasses environmental
hazards
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Abstract: The problem of the formation and evolution of the elemental composition of the surfac
waters of the hydrosphere is one of the most relevant. The purpose of our weoek|dore the external
(functional) and internal (structural) hierarchy of the substance of the waters of the lake. Baikal in
interaction of chemical components of substances of water of lake Baikal. Baikal and chemi
components of the substancewil natural component of the environment. It is established that a chemic:
interaction of the waters of lake Baikal. Baikal and substance flows to the environment is hierarchical
the structure of exchange ordered in this way: the behavior of substdribeswaters of the lake when
they exchange matter and energy with the substance flows, environmental individualized in matter of
reservoirs of lake. External functional hierarchy of the substance water reservoirs oz. Baikal is manife
in the or@nization of the movement (migration) of the components and the percentage of th
accumulation in bottom sediments of reservoirs.

Keywords:oz. Baikal, substance, flow, chemical interaction, hierarchy, tanks
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tcOMY sdztsy j dz' EyomisS¢d HABO Mt MtejHded B ¢ dzkze d dz
Slsdatsmdls j dz dzes o3) S sotsHdz j EyOMsSd, ©RoOk' 908 h(
) jstesCtej fsfmis:, cke' | tdise M Oyddw wpQiddC On) j to
Bisdzj j] IjfdzsotsHdes?2 5 MteOodgjded® ) Mj o j todets?2 .

Vded € Odz! dzOv fJtedtesHO d BBdz htsj L dzOAj Aaddpts ctisL b
{ siMifdd GBEdss ddo Osls dzj sBatsHdKBsMis! Mdhsj O
Bdcdscdyj My HBo MEEEs L Csmdmlsjdr, ¢ Cckst’ & sl
RZOMisswh j i (w@eitsOo dls’ tjLEzd ISOT dMidi Hso Oded W
2ZOYOdj dedv d Oeckfis® 2013 ¢. B' & MSBLOd &GOS,
@O 3Eydb®. wjlkC0O0 MkOdyd?2 oCd yodko ftoj dhkzh j il
dzj MSC sz €5 MlsOdzgyd?2 RdeMisdlslzlsO L jtetso jHjdedw (R {
sls 5 HBs 190 d. [ dv Meted d&O §jMuods 7 Cctkdson
CCRAGASHY O (fdzsh OH! 2 LA OBO 91 &Od i@ C O HEs52
fesd o Odzdf' YjtjL SCOfwsdsets] Mdks -~ 38 d ©OL
WS Moo Odzdm! 70% Myfdulssd.  Od dzgj 2" O ©BtOB s
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3rm
60uHO3 L]
®

36rm
e 29rm
*

tdmMezdesS 1. wnj B3O MIsOdzyd?2 BlsBBtcO® ff s o

) 2013 ¢. 9 Blfterlsra ©O28dOF GLJKO thdtse
ftoj HMisOo diIsj dzd 4 Is OF PRydetsadyd Chirdndmilde Ardplitotlatlf — d3ts dzozs fr
Bivalvia. dtc] HAf! dasfHlsOc telztf L stsB j dzls 5 ff Mernpithidpezysidiasea s Is
HydracarinaAraneig  d3ts dz€ézasfrppagfiatrichopterad Heleidae

I dsdzj 2013 @. ydmdzj dedetsls: B | dzls s iPO Boq@stah Ofrpdnsoe
29, 78 o dPe ¢ lals i L B faj Jed v ud Mdzj eSO *,1§ wmends @i € o
042127, 48 ¢ 1esd hdj ojdzdydd Ctsddyj mMise j dedzr 7
CdzetsSCsotsHdesds d yYj delstcOdz! desds 602 sdzOR, 1OC d o
Egzgmi; uld)ff]dZszdztsfr]lSd d BdsdOMmMmr slsdj yoddm! o 5y

B dz. :

utssBh jMMlsoa @ ROCttsB j dalstsmO, dzOfmj dzve hdj toOL dzdy
HE MmMets?2, COC 5 OBMBdz Isdz" d3 L dzO y J=lzdfytsits ISCdiaxizd
sode n Gtz . =l jfpOs joszshyj tof G isdddzO~ dzO ¢ dzkzs d d
GsndlsT (9o MejHdgj 3 94% ydmdzd dgdetsmisd d 96 % B(
dzL1(chitls). ddtsisdaul@avar. relicta Loven, fdz Btsdz h 52 9 C d&zOH o
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v OB dzd Yy C

dtcjHded] Y5COLOI] dzd ydmdzj dedesmisd d Bdtsd@zOMMr
(mnimay o oL d&dyd » ©O2BdzOR L j 60O
ulsOdzydly &z dudtf HEn|y dmdass? L2 [1 d s 3EENnHe
( d&3) sls dzts ) § M°SE | minimax | m°SE | mini max
4jojtodzgr 2 cdzzessSCtsotsHdz 2 t©0O26dz (ut)
88¢ s, 135190 ([ddz fMmj t6|4|355N1/140620 |0, 7 3 N| 0,34 1,04
56 d3
Ll1cdg 86 &z Mmj te| 1|660 1,6
] ©02tdzj 6. 1 dbCwWtOdsO (1 RU)
98c¢d3, 1/2863 |ddgjter 26|13 10N 1040 1800|3, 3 3 N|1,986,64
68¢Gd
] ©02tdsjy 6. lwdtL jwemMSO (1¢)
1 16 d3, 37-815 |ddz mMmj tc|3|840N2 360011601, 6 3 N|0,522,44
1 526 d3, d dz
1 3¢ ¢ tsted ydz
128c¢d3, (15245 | jmMsC [5][280 N1 40660 0, 44 N|0,041,4
1216 d3, tcOL dats L
1146 d3 Isr 2
AjdzstcOdz) dz" 2 tO22tsdz (At )
4G d3 6970 |ddz 2 360 580 0,6-1,16
C tsted Y dz
) OfOHdetsj YtsBjtedn’ 4 (14) }
2036 d3, |[12-45 |ddz 41955N3/5401760 |2, 54 N|1,16 4,88
62ddetst f4dmMuod
176
60ddzsL|12222 | jMmsS [5/1524N7602020 |2, 07 N|0,78 3,10
36¢d, ttOL dztsL
Isr 2
l smistsydetsy §BJtcj N! j
50 d dzts L | 47 ddz M4 te|1]720 1,14
506G d3 14 f jmMtsC |27 40N4 4001080 [0, 8 3 N|[0,31,36
Is ts dg$ d 2
Sydzr 2 ©02dz (51)
296d3, |65425[0jMmsC [7]660N2 1601800 |1, 4 7 N| 0,64 3,68
19¢ d, 34 dz€ d 2
L Od dzj dz
IR0 1 jlstedQtej f sfylss ( J
6 G d3 6,57 fjmss |2 760 1420 1,18 6,74
34 dzS o 2
l sdznsoamMS O Gk O (1)
vl edi* |67 qddz Mmj te| 2 2840 3080 27,46 29,78
5ddzsL , |51-9 fjMmsS [5(/1820N7602580 |3, 74 N|1,1810,22
LG d3 tcOL dztsL
Isr 2
dodtemMC OW kB O (&
286 9-9,5 fjmtse |2 360 620 0,46 0,80
Is 5 dz€ d 2
1l o i3] B dRdsjizd U j Mse &5 s s-wBtg @dzdzunj IsfOe €8sz f*dzr A
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1 0 MmieogfdsstsC j L jtO o ©O2BdeJ 6. 1 S vwicOdzls ©
sdzdetsanjlsr (9 MjHdd d3 76 % ydmdzj dzdzelsglsd ,f tc@ 5 % H H dz
ydmdzj dgdesmlsd d 12% BdsdizOMmMmr . J Yyd dzlsteOdz! dats?2 Y
MsMisOo ddzO 58 %, r~rdtetsdetsdzdH 1 60%,0HQ d3ed tieOR tsdRi6 %.. 1)
371 82 ) ZzO ddzdmlsr n ctwkzddsOr GOAdalj] M6 ¢ Callal v - dGistE
yd mdzj dzdetslsd, 37 % BdtsdOfMmr ), OdBwWdftsHr (24% ydf
30% MmMtsslse jIsMise jdzgdzs) . 1 0 4 MyoOder » Bdlstsf OR Mo
(60%), nJosdetsasd H T (11%) ddzH@BAI] s te O 2fT8G) H d |
dzdzts ¢ 5 Y d fgadmprodahisisoporusSvetloy, StylodrilusheringianusClap Spirospermderox Eisen
dL -~ d tc 6 Tessdythdiugparatatricus(Tschern).

l H 5 dz LOf OH dzsdz@ ¢ tiekg thgAgPt Wdi 29 H sdzdzn n 9 B diftoyjt

ftcj 5B d®OdePeAad~ jIsT (57% ydmdzj dedetsmilsd, 62 % BdtsdzOMmfr
ydmdzj dedetsmisd d 27% Bdod&zOmMmr (wdf)., 2)sMhdsdds €£ds s
sdzdetsa jIsT (90%), dzOB dz6 H O dzO My~ o zégda@ey ¢ MiYtedikm
osMMissydzse s fsBjtejy!' W d&O dJdzdmls' A BdGlssf On H S
fJMyoOdesr » ctolzdzslsOr BIBBOMME sylsd o w©WOeadeg' = HIESC
ndesdtsdidHrT (22%) d OBBWdEsHT (42%).
) By dzes?2 3 2 SosHEBDB 2 L dz@fdEld ] d8 dzO0 te 5 dz sdzd ¢ ts5+
dsdzommr eMmMijcets BJ dzstsMO), dO HtsdzE OBWIYE SH ftedn
le:lsJ 1 ibtetsCtoj f sfyls! 9 MjHdzi &3 Bdtsd3OMmMMmbk B dz
3 8 %) d 3t dzdzsHfijCipf  (HIA)ded sz P d A3 o d H H.d3isorzs ¢ RA
nJtsdsdkddH dOdBtdzj j dGBsswdEhgetpdbatdpdbilaieth Heterotrissocladius
grimschawiEdw., Polypedilum scalaenur8chr.,Cladotanytarsus mancu&/alk, Micropsectra praecox
(Miegen).
MOtOSIsj tedzts? s j dagdzsMmis! 8 ] sdzrsoME 82 G kB We
JisMmMicjHumlse jdedes ftcdlzmis! jor j EyOmlsSd L Odzde O, ¢
gtse jdedzr = { dzj B dzelstse, o©r" Hjdzws Isqw Btsdzj j b ftsdzdad
d M tsL o tsdetsydzg” = . rhd o 1961 @. 0 Mmlsodzydd Lk
sfls O dzv GO SO 6C @i fntGJHdeW BdB®BOMMO BJ dzlstsmO &
1960F CEGHEGo O WAl.dzOM:! 1, 7 o3

[ OCfd 30 dz dzOW B Big dBhpin@ c@,@scwm%ﬁmascﬁg d2 9, ORI IS j
Cslsdzj yodzOfy: dzg@ ddzdMmlsr 7 GCtolzdzlsORF o ©WO2tcdzj EM&: w
ydmdzj dgdetsmisd d 84 % BdtsdizOMmMmr ) . Clsts o Tubifgxdaseneass
(Mich).1 jsBratsHd Bts tslsdijIsdls! , ylts o BlsHjd dg | CEBHT
Ho EMmlse steyOlsr j Bsdzdze MC d, Clstste’ §| tojedMmlstcdtclze Isf
fsCOLOIsjdzj?2 BOCtB] dRlstsMO, ftoso sH Olsfgisded yg §dbo ko
tumidusPhilipsson( 20 ¥ ¢ 16.3®.2 & o3

10 fjMmMyOder » ctolkzdzlsOr BIBOMMEZ Htsdedz" = B Jdtsy,j dzts
(20%) d Btsddzs MSd (32%) . 1 OMAG2BIE QO Bedzf 5 BOLIPIO 19
Emly tc. 2@ HsdzH  sdzdetsnjls ftodrn BHIBASM! o § dz%dzts jd3!
seed¥dydH MoadHiljd Msokjl & Bd htsdld Ssdzdyj Mise
gwm .

l dodtemMits? ckej Brdzd oMmlstej yJj dz stsdz’ CtsistFtcl H
tcOodg'r » HGSdZW AR BftcjHJjdZVdZd BIdBREOMME Lt dzlssMO (

l 2013 ¢. COC o d¢¥ dzj, sO¢ d o Oeckfmlsjy dzOB
Clsster j B dzd f toj H fls O aMizjopereia affi@is (tsLisi B nedOsL t ddPaktgefopsisd
quadrispinosaSars)] OdBtsdzj J ftetsHEkzSCIsdodzr 2 L tsdes?2 o tsL ey
187150 &) . RABjdedets L HJjM! wlsdgj yodzdm: dOdetsdzj j o' !
Movw L Odes M dBwROMMtser &3 OL o dIsdj &3 o 1 IssM. affinsdzj o gafyded
Y sk affinisf o dzOH dzj y dls & St dzj Sk HsRBJddteckzs dr od
9 hduesitsd HJOT ORBE] Cdygszz p d dzdzi(180 j dzdzr 2 o dH OM@W d
dZOMmlsswh jj otjdw dedyd dLBBOIT 60 d3 [ 3] .
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OOligochaeta @ Chironomidae ® Amphipoda m Mollusca m Varia

t dmMzdes ¢ 2. d 4 sisfigdiasd ggddz ctolzff BOCtotsL BT
fts ydmdzj dedesisd d BdtsdBZOMM] o w©WOL dzdyder = 00O sdzO~A
cO2dztss L jtO COC o IsOBdJyYys 1)

10 fjtedisHO O OAGS. o Y itojrnBBHAdSAE tcO?2 M dinisfists fij lkc@s d
1345199 1*CifejeBj dzf SHBEPFQAGBIH $2® HITTROMNHO’ (d todgH j
Csdzj BOAId2v8 , 058026 I3 2013 ¢&. | |atods st isod @& szl a0 d
B. 10 cdziks  dzn s3] yOdzd ! H o U ez daips fls§g G4 &
200440 ¢Ld mRfsBOHML 3%(®Ld3 78) ¢ MBOC Md RO dz Mzéifnis B d
ftod ydmdzj dedetsfiyliscis d2:0H0O dzCEfy. ods Oo G kMisj] E L Of OH dzsG t

P. quadrispinosdss O¢C % | ftolsHEEgg DY) d&.8 dzs o Mmistcj YO EMmw

affinis des j et 9CdZOH © Bdtd@OMME BT 9 O] IP. quaslesEtzsalifls
sjr Yj cdzzBddzOR2008 ¢ &d sift9f) 8 AU dfdeQzHijldzr ¢ B d2PB O
1CLD , B0 BHRIOMNE 72 @G el H j dzr € 5dzj1820d8Y ¢ 030 2 0 !
Csdzd U Mlse j dzdz'PjquafirtsinGsais) o jj dizffe d 8 1§ 0,09° a3 0 3% ( df todgH j «
Csdzj B OtAJOV0 2480021 0 81 6%). ¢ 3

1 iBBdz 52 kdw jd zecDsbdallsn OBW dfsH otWH dd
tesdzd © Htsdgdz" = BBYyJjdetsL On o (RBdesetdzj Isdzgj &3 O j ¢
fSLHd] 2 BdsEdujmMets?2 ojfd (d@OyOdks ds dv) d
fj todl89di 2008. Go C dzs yOdzd OS] HOdzdzr j L O tsfyj dzdzd 2
Codzdujflse jdedzr 7 COLOjdzj?2 LB jdElssMO L O Myujls
stsets wOMtejHjdzjdd] ‘Isdr ©OCBBBGOLU 7 ddijjls H(
df s MjLtsdOB o« MowLd M ROLOCIjted B HdAzW dedn OF

] yjasd, Bsyds skdjlsdls! , ybkt L dOoyjddw ydmdzj
@20 bktseodzj, Mmot2fise jdedzr &3 OdZOdzse d ydz' = ¢ dzzB d dzO &
Bj dZssmMBdas s gazz e sCsosH desd3 cO2tsdzj Mstslse jlsMisalzjls
199412008 GG. | MejHdj &g LO MjLisdz dzO & dzzs  &ZOR B T
4, O dz0 ¢ dilzlB4dodeAE 9TO[B |5 s sdzd yj Mls o j dzdz' 5B jif dals O
yjdzste] L jO OS] dOAsHwWIlsMY o fitjHjdOR djyc
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OCoOItstedd L jt0O.T20Q2 & cff j md thuz] HRAIIs! Hisdzdzr = Y
2580 % C10. BdfsBOMMO ©K. 0, 36 HES 8,78 G &
ltojHfdedz) B Odzd?2 Stsdzd yjMmlse jdzder 7 f5COL Olsjdzj?2 Lt
2013 ¢. MmMAtyd M HOdME &3d LO dsd' 2011 €., St¢
2620 FCLO BiftsBOMMO B O, Mdde Hjts P ,j508 ¢ od3 © aizef Iz B e
L dzOyd dedw &3 ydfmdzj dzdesmisd d Bdsd@omm’ f§jHr HEhM dn

v OB dzd yC
Vtej v dzr  dmidgaigj dadd'n dej Nizdzts(fn) 18 of BI3OdRME teteL tStsB | dals 5 C
tcO2Bdz0r [ OHBYMEtSets tSL JjtcO® o tOL dz §

| teq s H N, 1 & . _ B, €& 3

dimdy HE0 O min max n max
0,4

28.071 03.08.2006 160 4960 4 9,80
0,3

26.071 03.08.2007 160 10060 3 17,95
0,4

25.071 27.07.2008 140 3860 1 10,32
0,1

03.0871 11.08.2010 80 4160 0 10,37
0,1

02.0871 10.08.2012 140 7280 4 17,17

2840 0,4 27,46

01.087 09.08.2013 260 /2580* 2 16,64*

) 6 Bj yoddj: EyjlsO HOdM - &0 msodydd

vOCdd3 tsBtOL B3, tcOL degssBtcOL 4 fHtodotsHdzr = kMt
Odzlstetsf s¢ j dede’ j ZOctelkzL € dzO tslHjdz dz" | 02 tsdz
Codzdyjmlso jdedzr & § 5C OMOIsj dzjj2 bay® SOtsr ts weifndiy s 50 O da
ftosWizdHOdkd L jtO sdHBots?2 MtsMisOs HBdedze" 7 BIBYJ &k
shksodr 7 ckff shHsOskhmy HeMsOlsyds fMisOBdd d
BjdZssMO ldj yOdyfg'j tedrs?2 s Edzz G 50 5Hdes?2 yOMmlsd
slsCier 52 OCoPEBLHES G2 j E@OSo j d2' ©OL o dlsd "] © dsitiaaf t
dL o3 dgj dedw s  OSCIsdodzr ©3d dBIJettOyYdw disd ©OSBBBEKOL
BdBdBOMM’ Hoddsidey NfclsaiEyjdd j o “ydtd ©O2sd
ltsdznse, wvwfmg! d dO LOfOHdSHE Bjtejockz eBddLd kMl
s d Odzstetsy ¢ j dede’ i3 W OSktswORd (§sMmiskidjddj §t

[ dlsj 6Ok O:

1. 1 Okd3j dzS . [ ¢ dzOdzq L BsteW sd3j sted yd MS dn nOtO¢
| OHB)y MEtsets L jtcO® dz2O0 tshdatse j yqdqWtetse s?2 disH j dzd
1 j BCEOY PWRPIBS OW .B.C. 6272.

2. 1 O3 dz%ts futsotej dzj dedetsy L S sdzsed yud ME 54 Nfifithpdsese
sLjt@ ./ \JOozd@hds o JidzemSCd2, [ . ¢. 1 OBON 60O, 1. |
sOf zmlsd dzO, 41 . R. j;ls@dzﬁ]QOW 1. A. tOMmY dzj Isd dzO R
yjtde . [/ CQBCEBZO@DﬁanQQO@I(bQ’)(ﬂ@qW.

3

. sktcOh tsp.y Jdzlssf (Shpj @ ZicfOldtseo 1 OOl QP ZHOC t5¢
| OHtsG O, ¢ .tejtHz B dzy j 8 sdzudc@IsB j 9 \-f fplststsd W & 2 0-318.9

4. 1 OtcB O Do fOdzFc tsdzj Isdzedd dL d3j dzgj dedw BOCttsB § dzls 5
Sucjof #H a0 OtcB ON so PDsSH O: - d ddd2014d 1 C8s dziS=64d. v .
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ASSESSMENTOF THE QUANTITATIVE DEVELOPMENT OF MACROZOOBENTHOS
COMMUNITIES OF THE OPEN REGIONS OF LAKE LADOGA

Marina Aleksandrovna Barbashova,
Ph. D,research scientistaboratoy of Hydrobiology
Institute of Limnology Russian Academy of Sciences
E-mail: mbarba@mail.ru

Abstract: Quantitative distribution of macrozoobenthos of the open regions of Lake Ladoga
investigated. The research is based on the materials sampled idwaland August 2013 at depths
from 5 to 190 m. Diversity of natural conditions in different parts of the lake waters and anthropoge
pressure on certain areas cause significant variability of quantitative parameters of benthic biocenc
The level ofdevelopment of the zoobenthos is generally low. Maximal values of density and biomass
recorded in the southern region in the estuarine areas of rivers Volkhov and Syas.

Keywords:macrozoobenthos, Lake Ladogiensity, biomass, amphipods
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Ul s 54 6.312@8234.211)

1osd¥YJr1rRr AJuanft o 1 rf1r13m JuJJrr1liRrRCM [T
R lrvuvtriircc AJenftroéc 101t uvrsd

1 OlsOdz' W ¢ dzji$jhpesdgHdiz
C. 6. dz., MlsOteh d2 dacC
ANJHJtOM dzts] etfmMikzHOteMmise jdzdzetsy BE HY J Isdetsy Bk ujtdgO+
SOtj dzZ MECBEts dOkydetsets Yyj dzlste O
e-mail: bell10863@nail.ru

¢ dzdzts Is @ yedjWH: ) s @de@zizdia MtOOZdE O dzd W 5 ) & B dBdjis tetzdz’ -
slsdztsy j ded 2 [ dzd ¥ ©C t5c0ts  dijLisid@®@  ff j to d 52014 dz® B Yig* @ fij fjatft |
H@ZOBRdSC O dzOC st dzj dedvw WiHsmWste® o HBdedz" 7 tlsdztsy j dzd
ftesyj MmMse o otHdts?2 1 CtsmdMmis] d3j . Jyddzj dzts ff tsfls
EHjtey do O h Ow M stsBdesMmis! d o dzzlstcj dadzv v W sf¥ stcdz

s dz¢ yd o jf dpdadipiGs jH slpdg tlgts  Silsdztsy § dzd v, M diid o3y EAGAOE
o delzlste j dzdzV v dzOGctelzL € O

[ Odzsj] MBHjty Odzedj WMWY stcO o  StesHOR oBHGMBTS

1 Csmdmlsj d3r [djyMmMitsets BLjO 5 Wshistl, yls ts
lstc O dzM W Stc BOVHjB dESEE © ofHBjdj. I} HOdd @& ®HBdsdert
idicsHdts fsmMskzfOjk HMWOOWO, Hf eI 40 % WMyt
ftotsdfnmtsyHJ ded § [ 8] . 1 &20ydlsj dz¢ dzOw H ts dzw dL d3j dz
] oBHMsEet Mkt O, dz0 e W
dzj H dzd - dzjls wodzwe lsfipw ff tod yd dats? dzj tc O 9 dzts d3§ toc dz
cjBOdz,o[W ftosHESCyddzdzr » ftesyj MmMtse o [ dzj yMEBd
sz dzjdisfij ftec@s o j M jMise © d Btejdade’ m 4 dzj &3
qujmMStsd MsmMisOej MOHSEBe d o dzlstej dzdzj 2 W sy
s ste Mz Ojls o Htsdzdzr | Blsdztsy j dedw [ dzd Y
Wdydtetse Odzdets 6 s O o IdimtZtdsstxizdzis s O dfd U O dlis & s ts
sdHdz" » cdHtsSCMdHEB Y jdzijL O (HB 30% ts dintsy jc
MlsOoj oLojh jddesets o jh jMmlse O, t]’tsq’HtsdzdztsGts e}
OL Olsjdzd Hdzts2 1 g Is testn deMotatfHSHCI € 52 Gks (0,
OLOLjdzd s SLjtck BSdZjj yYydid ¢ 2 t©OL O [3].
ddztsy dzOW Bt sdztsedv L jteds? Clsdse dd w9 dzw j
yMetsets L Jj O, CslstcOY EmMddzde Oj s O/ j 2 fls atdf,
d d3j dels Oy d ts dzdz'sjn s Pwas@dzedytyf M ¢ = tso p b R gzigles, 0ot ¢ fiyds)
dz' = slsdzisezj daf2X £ Bz dzv yd d otsLtg @LOdz ff to j te GAstOde@E] dz
iMoo jdedzr | d StsdzduyjMmlseo jdedzr | R~ OtcOGB etz dyd
dﬁﬁ’;OHQBa 9 dsCOod dzr » MjHddB] drsOydsdedz” = P @M,
Oddz€ j & BdzdL € d (sSCtsdzts 0, 2 %) . yiss tBi Widz
MsSCBHdMY jemMdese s oL o jhjdedzse s 3G jtedd Odd ro  1p Asfimil
9oO0Oltstcdd © tjLikzd sOIsj] tw©wOLodlsdY cdHteHJ OB yy
deH 5 sy ME 2 ek dd3jel Bdij o M djo dWHiEdRisid
WL Odts ) dzOdzdudd B3 Bsh dats ¢ tsdadsvs Ui lsidfialy ¢ tsgiAg digdstezfs isatfhs
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v OB dzd yC
mdaiduyujmMed?2 MomlsOe 56, Br GpgilsezsBzdzb E o fiygz& y | Gz

C/N,C/P, G§d3
t 02 sdz H |11 1| PgqdPssd CIN[CIP|Sqk
&3 %

[IsCterlsr j t©O2tsdzr BL J T
I sdz s [ ¢100|20 0,05/0,20(10 (47 |04
43 |12 0,14/ 0,20{12 |54 |0,7
AJj dzlstc Odz' dzt 56 |19 0,13/ 0,20{16 |65 | 0,8
107 18 0,20/ 0,40 12 |23 |-**
dydzetsy [ dzj (40 |15 0,20| 17 |79 (0,8
HJS;LI@EHOHer J LOdzdoer
o jdzgj ysdios [13 [0,12[0,20]17 [57 [04
dzd ¢ Ow ¢ h10 |14 0,16/ 0,19/ 15 |58 | 0,6
¥ d BME Ow |46 |19 0,11/ 0,19/ 16 |64 |0,6
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ACCUMULATION OF PHOSPHORUS IN LAKE ONEGO SEDIMENTS AND INTERNAL
PHOSPHORUS LOAD

Natalia Aleksandrovna Belkina
Ph. D,senior research&WP| KRC RAS
E-mail: bel110863@mail.ru

Abstract: data analysis of phosphorus content in the surface layer of Lake Onega sediments ir
years of observations (192014 gg.) is discussed. Dynamics of accumulation of phosphorus i
sediments and its relation with the changf production processes in the aquatic environment s are
reviewed. Phosphorus intake in the sediments, their retention capacity and internal phosphorus o
calculated.
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STEPHANOSPHAERA PLUVIALIS T A RARE ALGAE SPECIES, INHABITI NG
LADOGA BREAKEWATER

Olga Nickolaevna Boldina,
Ph. D, research scientist
Algological department
Komarov Botanical Institute
Russian Academy of Sciences,
E-mail: boldina@binran.ru
Alexander Sergeevich Chunaev,
Ph. D, associated professor
Department of Genetics and Biotechnology
Biological Faculty
SaintPetersburg State university,
E-mail: chunaev_as@mail.ru

Abstract: A rare cenobial algaStephanosphaera pluvialisvith characteristic morphological
peculiarites, not allowing to confuse it with any other green algae species (Chlorophyta), was discove
in temporary pools on thekadoga breakwater in 2013 for the first tinre Leningrad region Later
observations 20142016 proved itennual appearance at lagh breakwater pools.

Keywords: StephanosphaeraS. pluvialis Haematococcacea€eVolvocales Chlorophyta Lake
Ladoga, Leningrad region, Russia
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THE ISOTOPIC COMPOSITION OF NATURAL WATERS OF LAKE ONEGA BASIN
Galina Borodulina
Ph. D., Senior Researcheaboratory of Hydrochemistry and Hydrogeology
Institute of Northern Water Problems Karelian Research Centre of RAS
E-mail: bor6805@yandex.ru
Igor Tokaev
Ph. D., Senior ResearchiResource Center "Geomodel"
Research Park of Saifetersburg State University
E-mail: tokarevigor@gmail.com
Irina Krainiukova
Engineer Resource Center "Geomodel"
ResearclPark of SairPetersburg State University
E-mail: i.a.avramenko@gmail.com

Abstract: The results of studies of stable water isotopes (deuterium and e%8yém Lake Onego
basin are reported. It is determined that the isotopic composition of lake wagsrwithin a very narrow
range in compari sfOrdronwl t.h5 p%.eBcéd pPH fitcta BB & N7 o&i. Th
is a slight seasonal differentiation of the isotopic composition of lake water with minimum values in t
early summer (the period oféeimobar disappearance) and maximum to the beginning of autumn wat
cooling. The isotopically light snowmelt river flow has strong influence on the isotopic composition ¢
water in bays. Isotopes variations in water in the main tributaries of Lake Oregauan wider than in
the lake. There is a clear seasonal isotope differentiation in water of tributaries: the content of he
isotopes in late summer is much higher than in winter due to the influence of atmospheric precipitatio
the warm period of thgear and landscape features of watersheds. The contéiBofin waters of
tributaries depends on the lakes and swamps percentage on the catchment. The isotopic compositi
the tributaries in winter was much easier than average value of annualtptecipilue to the increased
proportion of isotopically light groundwater in the winter river regime.

Key words:isotopic composition, Lake @ga, precipitation, groundwater
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ABOUT CLIMATIC AND TECTONIC CHANGES IN REGION OF THE LADOGA LAKE
IN GOLOCENE

Nikita Nikolaevich Verzilin,
d. gm. n., professor of the chair of physical geography
of the SaimntPetersburg University
E-mail: verzilinnn@mail.ru

Abstract:In region of the Ladoga lake at the end of Pleistocene and Holocene first existed ice, |
then chilly humid climate, gradually chged by ice. Climatic change checked the sewer from lake,
occurred originally on subglacial river, but on extensive strait then. The value of the strait in t
beginning increased, but then gradually decreased. The strait was changed by river Nevaisi¢eva ¢
since time several more early, than began the accumulation of peat bog in postponing its coast. |
existence river Neva and some other data are indicative of vastly greater stability tectonic motion:
region of the Ladoga lake and its environméman usually consider.

Keywords: existence river Neva, the Ladoga lake, climatic particularities, level of water lake
tectonic stability
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SIMULATION OF OSCILLATIONS IN AVERAGE ANNUAL WATER LEVELS OF LAKE
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Abstract: Data on levels of Lake Naroch decomposed into 3 commsneoynomial regression,
sinusoidal periodic component and residual sequence of indieperandom values. Modeling of the
trajectory oscillations was performed usirggesiministic part consisting of a regression of 8th order and a
periodic part and ralom part consisting of independent identically distributed variables. Simulate
trajectory with a length of 200 values showed the probability of exceeding thenomaxannual level
equal to 1 %.

Keywords:modeling, level, trajectory, oscillation, the lakardch

107


http://geoinfo.amu.edu.pl/wngig/igfiksp/index_en.php

Urs 556.552.2:551.583 (292. 4)

vt flri13 trrRrRf stoliram [yt ltl¥3z 1 ve] [
SIRIGU
bteCOHd?2 [dr0O2dztseo d
H. G. dz. , ftetsW j°
E-mail: doganovsk@bk.ru
{ $OIsj ted dzO | d&zOH d d3d to't

OmY dsts Qde | U
E-mail: davydenk®1@mail.ru

O dzdzts s Oy P dzsiste j dz LOC sdetsdzj tedets s d Bdzts ¢ s dzj Is
tcOL detslsdf dz" = LYt [otetsfr . 1" §fsddgjder tyjdeSd od
by dd3 Rpazzi 2 jetsmy ot otjRjdd d s jtetedlststedd

sdzg yjor j ¢ dgdag®I®, LY todzOW MdMmlsj KO, 9 BHBBB A3

0dz0dzd L, IstejdgH"™ , yd¢ dzd ydesmls: .

I'ejHjded]j

JLJic®OSHEB] d3 LOMJ Hdz] dzdzse 85 o tSHESESB A3y dzO tcOMY tots
56 tots dzdsdzdsy jMiso O OL detslsdf dzr = L jte BBz hts] L dzO

o3y Misy M osHsMBBLOR] (6L Jjtd J MdMmisj B ) L Odad B
otsHdz §J toj mMktemr d dhlsydzdS¢d otHBMdzOBY j dzdV, o]
sOCYWgdzvwsilsmw Bl JSCIOR] trBdtsets mLW2Mmlse O, 6Ok
sBl jCIsr dtselkzls Brils! fsCOLOjdvdRkd ftesyj Mifse f tots
SLjte (e jdds Mzossfeslssyde 7)) €0C ddeHd Y Glisstg th
dr di d34dzc;dzqw sftejHjdvs My tiyddsd Ssdzj BOdzed?2 &
s dats 9 dzO LOHOm@IIGEmﬁl]gizgizﬂidzdg)dztfﬂsteleleztsr ttWHtS9 G fBSH
ftedy cfdz B'ItGJHJdZW“ drn Ctdzj BOdd " sdetsBPBEME § 2z) izt |
[ OlsjtedOdzr, BIIssSH'™, twjLEzd ISOIsT

] hOH! r[otesfr M fteddjcOshdd il teshddls s
a3 to§ detizls d dzj dzls O dz' ddr dBts tc ipR@s 2L Of[@m jld dz@ dets tsB EZMdzs o dz
ZzOctcj 9 Oj s L Of tOtadidizts todP.Misy sislstsdkiz [ otesf &2 disy dzts  to
BstemC ks o oEgdsddeitzls Odz dzzs, (b’ j t©OL dzd yOF
Csdzdyj Msosds tMOHC SO . 1 d BH &ZOC ts9 7 ¢ dzd dzGelstxfruls) i
Ctsdzlsd dzj dzls ©, Sl EzZ@E& MU sMisOlssydessets d dzj HisMis O
OsistsmW jtodzr » tMOHCtse ftcjHjdwjlshw, o fdats g gl ot
HiWlisj dz desfpls' 8 [ 5, 11].

1 sdzr hzs tc ts dz! ) Wstedidd tetso Odzd d Cdzd BOISO [ o tot

b Is dzOytglsfiyfC ts J Csdzj B Odzd (dds) [4,6,8,9]. [ Mdzts o (
OsdiisMW j todes? o dzOcd dBwiNHE PteClsdits?2 d whkelstetsy d .
S H dzts 2 WoLr 9 Hickzc kz¥ orL" 90jlIs dL d3j dzj ded W ) [

Oswsmit j sdgj Hmses, yYbts ftedotsHdls € dL &3j defjdedesy jH2y
©02tdsj, o fjcobkA | BEE@®EHds2 d vjojds? [oLG{]]

Ctsdzj B Oded W qmmmwsqmqmmqudwwﬂ o [3], L HJ !
Tt ks dsed Y3 [ e LO fsfdjHddj 125 dzjls (tedf. 1) .
ddzH j € M lsq’EISISQJGder]QISGIS Ctsdzj BOdzedw™w (wUS) .

108


mailto:doganovsky@bk.ru
mailto:davydenko91@mail.ru

—— CAK criax. craifHom

—— CTK cra. cruafinom

====CTK cram. Oypse

T, ron

t dfp. 1 HGdZOY jdzdzr | ) f@shis CkedujmMisets My
dqden j SMMse #¢s d wus

tcOh Ojls dzO MEBYwd WwAR(jEO ] j2 Istej dzn o dzOdzd yd .
dzdzts? OCIsdo desfylsd wds. 1ted 1 Istsdz tslsdzj yj dats
Istey n yYydedzseo d oL tcOMIsOdzed] yYydbojtelstsets.

J
B?dzddz 9 ' HQodgddsdzd s Cdits dilzCBB t6lg) Mistgl @z J dedZizC SIZzI0Oyd d (

Spectral analysis: VAR1  : z(x,M=,0643,5=1563);
No. of cases: 128
Hamming weights:,0357 .2411 4464 2411 0357
25 25

20 20

Spectral Density

OaNWEND~NDOO

_ﬁ{/’ |

0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Period

tdf. 2 wfjClteOd dzOw § detslsdesfyls: d dz

RL&J dgj dedj w¢s MsftesotsyHOjlsMY dL d3j dzgj dedj 3 5T
ontsHWhdn o otHdZ 2 BOROdM tsL VY to. Cdsfisy, O tdf jtedpchjH jd otdn
t OmMMmdisslstej dz@¥ 1OS Y j Htekzedj dLejMmlsde j € dzd BOIsd .
sLY tc, dOftdd Btelstsfdd jE MHtp.] v dzj His9 Olsj dz' dets o dzd W &
suyjodHdts. 1tdddt odzdwddw ulzhgdzQOlz]zdaisofylczdz’ 9] kdg
) [4,7,9,10].

RLdSJdZqu tsfls
W dzw j Isfpw dzO o
QidQGBdqugg

1 fr]tsfr]lsOadeBﬁcf"‘ o SHdsets B OkOAdMO,
dzts f tod yd dats 2 CtsdzJBOdz,q’Q Ptctseo dzv o

n szr]dzgsqq’tsg” tcPtctzd § dzds'L2] totc dzj SH  dzOS 5O
tcOL dzd ydzz¥ MmMlstczC skzclz, Is. 4§ . tr:,WHr tcOL dzd YO Isfw  tcC
o MsCtsets d dZdLQiSG’iS fr]lstSWdzq’W Ptotso dzv  ( Hdzv d3dats G ts dz
1 CMistej Bz Btsod ydz@ taf. )QMdidegjds tod ydesmils! W HBO.

109



1 s3q B

Mistets j ded W

¢ dzd BOBduj M dn

sL j todz" n
OolstsC stets j dzd w@p O dzdas iy dh

dzd L C sYyOMmistsisdz j

RL 9 J Mmisdats,
o SHEtsB d3j dzO:

GH K T

¢ 5 dzj Bodzo[w

mdmlsj &3

WOSC ssttse

2O MbtwkzSlskzte

(9d dzdud de
9 f(fntsQ d {1) = tszdjyje €&tyjinf tctsw o d
Wisted3dtolz® Is qpw
QoaltsCtstete dzv yd d

yls ts Cts WWdlleJ leSr
[ 1., 3]
r[l:]:l—%
Ciwwdydydads otsHBEd g gpPMms qi2
sMtse J dadats fighisfjv? shigtasigs?  MdMisj &3 .
H dzw dmmdzj Htso Odzd 2

[ Olsj tod Odzts o3
sLjte M dzOdBtsdzj §
AjdstcOdz dzts2

9 SHT

MOBOSCIsj sdMmisd S d

g 6 Is tcOL destsBtEOL dz' §
8Bl jd&B OBHT,

1 O

o dzj M ded 2

4J o j todats?

H dzd dzdz" d3d
(otetsy J,

f sfdzizy d dzd
W HOdd dzOB dzt H,
d d3j ¢rhtefChdzdatsty dz! LN dis
Bsdz h dqdzlmlse O dmMmdzj HiEzj & ¢
j ddsHdeodHEZOdz dz j
otsHBtSBMRj dz2 d Is. .

Ctst W W

bHjd dzr R

IStcj dzH " .

dyuydd
H O dac

sL J to

smtse J dzdzats M |

fls Oy d s dzOte dzs ls +

Ftotse j dzdz 2

v OB dzd Yy C
{ Mdzts o dz' jd3 dstiteliyty ff]QdJ nOtOSIsjtedmisdsd dmi
T 1 OLoOdzulstcOdzO |} dzsh Of OC fijr dzd dg
f/|L jt0 BLJtG%D{dZIZBtGWHO

1 1 0CtsmMC |1l sdzr h O 70
2 1 02 dzO9 | A d dzdzW dzH ( 100 8 92
3 1 w2 wdzdg A d dzdzV dzH ( 1065 93 102
4 |[edzizw | d dzdz" dzH ( 928 38 147
5 |i 6§ d&s |} sd&On 85
6 |] OyOo { smimdw |356 5 93
7 [ Outy M|t smidw | 17872 230 121
8 |rjdzajofmlzoej?2yOtc(582 310 136
9 |ujzdcj|f smmdw |260 24 97
10 |4 02 BO | A d dzdzv dzH { 4380 84 133
11 [ [ dzj ¥ MC |t smmdw | 9720 127 130
12 [yeHmMS |t sMmd W, {2613 129 | 117
13 |s kB j dzm|t smimdw |648 13 109
14 [1desyd|l sdz h O |26 39 167
15 | EdesL § |t sMmdw |50 150 |83
16 | j &0 |z0j ydw |1140 61 164
17 |] j dzgj tedzg/z 9 j yqw 5650 106 78

sfdztso Odzd d LIsdn H Odgdz" n BN dzO ftetse j HJ dgC

O BOSC ¥ jn Stecj ff oy fatzdztf Bled d3| s @

RMMdzj Hise Oded J tcW HBO dZzO SHdstsH dZsMis! f L 9 s

tcjyddz Odzlstetsif tsG j dzdz' - WOCIsstets o ( { dzd ¥

SLY to dzOBdz¢E HOE Isfyw, CORNGHEDH I ddsy kz sfis

Bsdz h ddzfjlse j
fslsj f dzj ded W

¢ dzd BOIs O.

110



v OB dzd yC

tdJLEzd sOIsr MlksOIsdmisdyd MS 52 BtOBSISS d
u/lgtfg wswod P90 usy| cs | )
1 yeume[t smmdw, { 117 | 29,42 | -0,03 | 0,59
2 1desy ¥ tsdhd 167 | 016 | 072 | 0,64
3 [ zdazevd A o dgdzw dzf 147 | 32,32 | -057 | 0,61
4 g4 02 d3( A d dzdzw dzy 133 38,76 0,11 0,44
5 | [dzj M t smmdY 130 | 50,89 | -0,46 | 0,69
6 [ j &zOt] zojydw 164 | 13,67 | 050 | 0,45
7 [ Oyo t smimdYy 93 | 13,24 | 056 | 0,28
8 l jdzj€ zejydw 78 | 3326 -1,87 | 085
9 wjdkde {smihdY 97 | 2632 018 | 056
10 |rjdzjof zeoj2yOt 136 | 1875 | -0,55 | 0,66
11 | Oty f {smimdYy 121 | 5533 | -0,19 | 0,76
12 ]l 02 d&z0W A d dedzw dzy 92 20,22 0,21 0,46
13 1} w2dwdzg A ddedzv dzy 102 22,47 | 0,025 0,47
14 | ) zdzst {t smimdy 83 8,99 | 0,92 | 0,66

RL IkOBdzdy" MdziHE] Is) tcdz(@s daDfigd Isi diz® dzjsdzp h gL { Isc
MsMisQoadzwes h dr otHdSEs B OXZOdAdMO.

Vicso jdzdzr 2 tojydds sLYte ftojHMIsOoadzw jls MsBs2 fMd
dL t©OL dtsyOflsslsdzr » SCtsdzjBOdzd2. g dzv or wodzj dzgdw Ml
wdddtcOydd W HSY (OO dzd L ANzte! |, a3 ssH mMesdzr L w
Wddz ste) (tedfmp. 3) .

250
3 230 iy
- B - . .
2 170 Hﬁﬁ-ﬂ M"’ﬂj L‘ i P
ooy \J X ':E‘ﬁ"rf:{" :
90 ¥ ~
70
50
1885 1905 1925 1945 1965 1985 2005
Foabt ( o)
s 140
3 0 Ahy LA s BoA S/
9;:- 60 7\]{ HL ‘J \ GQ‘F*'A‘.K;*
> A0 4 i ‘AN
20 ¢ ¥ !
0
1890 1910 1930 1950 1970 1990
lfoabl ( B )
tdm. 3. JOWdS CtdzjBOdzd?2 Ektetsoadzaj 2 McE dzOy j dade' -

yYeHmME ] (

d Bddzsd3d Odz! dz' of3

111

Wdd Sesd L.



O dzOdtgMH s YwLotsdzddz orf Wao dls! dzj S slstster | L OF tsdz
ddzHBe9, tOL dsyOmlssisdz = ydsedazduimédr Ctsdzj B Odzed 2
[ dzv tsyjdeSd MmlstekzClskzter tWwHBeo BFM dz o' f sdzdzj dz MY
d n  tOMmfifdgO Istadjot®© j Hizs B3d dzd tedejp IOMAf[7 S dBPASO BP2, o ¢ dz
My jtemds fesyj MmO otsL tOMEOjls Ydyjdylsejd fsagiddd]
JHMIsOQo dzj dz@ MY jSCIster HEZYW BLjt 40230 d YyEHMES]
[BGOhNOjIs dzO MmJBvw 9 ded B3O dzd Jts 1] tdgidttBHAA® H-O datdizlz $Blstdz
Bl jCIstse (4 02d0, 1 w2wdzdalj IsdzdpRBflzOoy MY tsjd fptists 1§ dztsiac
LY to, tOmMftsdsyjdd » o Mjojtdyyr » B &OMIsWL [ oty
v0Cdd3 BSBOLBR OdOdzdL dL d&3j daj dedw ots o tej d3j dzq
o0ddi3tsL O dMd BsMmis!  (-dzP Hzden iz} dSISR{ QY dzif tsalzj B DIz vV ) .

[ dzw Ctsdzd yj Mise j dadats 2 syjdeSd oLOddBsHj2MlsedwW
ftoj HMisOo dzj dZO oL O d@3dzOwV Ctstetej dzv yd sdzdzOW W 2z dzC yd w
sLjtO [ 3].

Spectr al anal ysis: woB[ 0 : x-351,4+,0¢
No. of cases: 132
Hamming weights:,0357 ,2411 ,4464 ,2411 ,0357

Spectral Density

0
0 10 20 30 40 50 60 70 80 9 100 110 120 130 140

Period ( o)
Spectral analysis: YEuMmSEtsj L jtets: x- 163, 8
No. of cases: 116

Hamming weights:,0357 ,2411 ,4464 ,2411 ,0357
20 20

15 115

10 110

Spectral Density

0 0
0 10 20 30 40 50 60 70 80 920 100 110 120

Period (B)
tdfm. 4 uwfjChktOd dOv § dslsdshls! &dscetsdy lsdzdn

112



5 TN

0.2 / l
¢ | o 4

0.1
“o . . ; \ ; ; ﬁ
01 5 10 15 20 25 30
0.2

-0.3

-0.4
Me)

tdfm. 5 ILOd&ZOY Ctkk, XOnGHipEEY & fkZe5d.

] sSHtsB dg" | LOadmMddisMmMisd § smbtesj di dzOdzd LH dzff) ts oHdgg ' ¢
e dzOy j dedz" 7 L dzOyj ded?2 bsodzj?2 §&SOLT 090jls .
SctcOded ydo O hdn of Wwodzjdgdzg" §j ydSdzr o L OadMmdBssmisd
qdzH j SMr wds Wodws v Wsdsd, ks sdd Okt d gk oxzdw.

[ dsjtcOktcO:

1. 1 0ctce . SBdzjBOd2dW R BkRtetsodzw BJ MMistsyds =~ o ts
1963.71 - 6fm. -48 1

2. [ sBeOdsofSCdA detetsmW j QO Qdedistiaffdzu T B, | dH 62004 Is
630fMm.

3. 1 scOdsoamMC.d22) wslsdo W OL dzetsls Csdzj BOdzd?2 Ekod
dzj mMdzs?2 L sddt OO H of J tets s 4 CAj] H Mg Qrodak € d/dz@w yJ dzr |
t 14 fW015-" 3 8MMm.-209

4. [ Odzd dzdidz & jOIgde@dzlsd yd MSEsd S dzj BB 2 MY 5k o
t smMmdd / w.[. J6BHjjoO/. [BN jMmlsa®4i iy tckjIO. ¢ OL

5. [ dutsots?2 otHAz 2 B OdzOdz (:) afteHeds'dz)j IsiIBAfE i frisf))

6. 1 dMisjtelso gjlojtesOdzOdlsdu MEsy ¢ dzjstOMH Q;
2013-14 4 f.

7. tkateojidy [l ddwddj dL d3d dzj dzd 2 € dzd d@30Is © dzbttp
refleaderru

8. wudidtodzBa \4.j o sOIsdzOdzsd yd MUt ]q .JSs=airiss @dadaiy Gdzt
41 B. RL H.-1998;142(2v , M.

90 ANddzOlte. 1l dzdwddd dLd3jdzj ded?2 € dzd BOSO dzO ¢
sjtctedlststed d ¢ it 2fftschdy w/, PL/Qtctslo P Sfec dlipW e BsRO,0d1' .V
LU dz j L OY d R0t 34 .vAGS.

10. AddzOlstsa R.L d3gj dzj dzd 4 Ssd2d BBQ @z MPlssidd d Lkt
sLjtc otetsfr . 1 jltoetsL O sH MG 1998-D4y iz MC 2 dzOkzydz 2

11, vy jtodeSePj o OsHdzr 2 BOdZOdzl [(otetsfr. [ . RLH. ¢

12. Doganovski A.M. Characteristic properties of the level regime of north pean Lakes.
/IY. A. Davidov, O.V. RusakoV/ ¢ bstracts of tht first international Ladoga symposium 1993, Universi tu
Yoensuuj 1995,- c. 891 95.

113
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MdzOB tsL OG oW L dzj dzdz'js;0 o dizd Czdfs azifdzd | dftls O o' BtetsMO Gt
Ctsyjoj dzdzsets L Qo tsH O.

1 B ZOdzC Istsdz L JF50j2 DA 9 6Pt j Isjtef j dz dzj L dzOydlsj
mMsMmlsO9e Iz, IsO¢ d s BdtdOmmJ d MmMbitkzClskzte] . )
fsHo Jton J delstctsf 5S¢ ] degdzes a3z o sL H j2Misea b, ftosHtsdzy Oc
pdHBo tcOC SsB WLLdEIsHc ¢ Halkfidss s §f O . Bict99)jcdiz® @BL]" tsod
B LsstcsWdzr 2 ~"OwOCIsjtc 1 Istsegts Eyomkse O 6L jt.O. Y |
BdOM@MNO Lot zOdS ssd® ®0LdA Ro 'B" jdzOd6a H7EMdd] BiPwZOs 61t
o jdzduyd ddw Ctwikzfdr -~ t©OSCStSBtOL d2' n, sMmtse j dedets H
ofmfrh i€ d&O tlHjd dr s EyoOmkseOn Ctokf dts?2 OMm alA® iz
tcOL 9 dIsdj M6inalzdttaastis,w o dzv s h j 2w Y 5COLOISjdzjd&3 L OGtew
saOOCIsjtedL 859 OIs? 1 Isd EByomksetd C0O0C or MsC MO tctsB

e sMisOo dzj dzd J fedzzyj deder = tojL zdz sOltse 5 L
f8COL Odzts, ylsts Hashsjvi ldnpis@ 1€ @G EfctOts MnjsH M d | e jOx Hidg Isd fig
dzfj ftojlsjtef j dzO Mmkh jMmlse jdedz" = dL d&3j dzj dzd 2, f ctsH 5z
M3 20 HBBJddtlze M da Wited3 o SlsHjdzt dgr = R&PHO-G
Btsdz' h ddzplse ts o fidots j Wy dzdazEMm- ' o JHdetsC 5 ttOMY tes s tc O dz,
odHBoaets MBMIsOa O foLodWdz o sicdIs! sB 1 9lstotsW
9dHB9 B ZO ctkzff © ~dosdsdidH. 1 O Ghramdmiug plum@dgls ts
Cladotanytarsus mancuf.dzd ¢ sB 1j tfthe j HMIs Qo dzj dzr Hokzd3w o dH O],

M § sdzd MOt tctsB dzr Tglifexzuhitzty d.ichitodgitlis hoffmeisteris d s BOMMO L sk
ojtodz 7 fdzj MOA . HFMsDakdzi EPL BoHFS B fdzjmj o 1o

| BesHMEB2 fdzjf ROOCIjtodL so Odzmwy o MBS dd3

Hj E®@R8°de3lds [IsHjdz des s ofMjn MsOdyd?2 1 Istetk
2 dzj dzdL € dn L dzOyd dzd v n odHBOBE B tcOL dzfs §BAEOL
BOMN9 . 42 61 @ MmMsOdydd (tjBBizOBOdhuzf g Gnos
dmMoftesBdzg" = EZMmMdzse d 2.

Mftsdz LsoaOdedj ddegHj SMso Hdzv ttyjdld MmMtsilstsw da
0 dzts Yylsts Bsdz! h OW yOMmls: O HOAQIs HAxkfid© & tartzis dzg |
3, Yyomls: dzdlkststeOdz dz@f » MlsOdzyd?2 ~OLOCIsjtedL s
d c¢. ] MlsOh C o 5, s. | BetHBREZY d o 02 d
L dzj dzdz" j . v O0C dd3 tsB tehpdzjsHis o O] @ 6 6L o f@ls O ofidz | Bolzs(c
Hiso Odzed Vv i3 Mmdzj H B9 Odzts, yls s, AnBlsw s GdHtetsT
dls
¢ s
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oSt fdjmj, SHBk] EEHEEJoMjcHO Lt
dzO Y 0dZ0 6260.0 0 fdzj Hise Oded ¥  dz© L. wjdzdejte da
Cfde &7 ddBdsdscdui MSds dhfjdj Hse Odzd 2 dzgj
dzj dzdztsc s tetsfMls©O o tojedtdzj, OFIsdojddnpgdsd tafz,]
ERbkuh jddv {StdscdyujMStses mMemsswddY L
stedd L. wjddejte Wodvw jlsmw bkSthkfdydedj d
@OMj dzj ded v, dzOLOMsOdzedj B Isj o3 so fislms tq Istfj tsis thiste €0.,
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SCtekzy O h j2 MtgjH .
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sBtsMdzse Odzd d B ey tod VW Is@dls tc tf fsts ¢ |f A28 dzj daF G tclzL € 52
otsL ded S O8 h dj f totsB dzj d3" Bsy dets Istsdzr €5 2O Mdeso
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19.2 0 stej df 5, vz ddz' & tetflsd dzgj.teOdzdL Oyd v, Bdtsc j dzdg
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GjtmMdmisj di3F L jtcO ujdzdc jite) s 2008.bdc.] ®F.&zdz' = EkMmdztse d
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L. SELIGER AS A LARGEST LAKE OF TVER REGION
prof. Vallentina GDrabkova,
Chief Researcher
Institute of Limnology Russian Academy of Sciences
e-mail: drabkova@Ilimno.org.ru
Anna V. Izmilova,
Senior Researcher
Institute of Limnology Russian Academy of Sciences
prof. Nikolay A Nesterov,
Head of Geography and Environmental Laboratory
Institute of Limnology Russian Academy of Sciences

Abstract: L . Seliger is the |l argest water body o
tot al reserve of iytwasinltiaekl & thevaX, but s specidl mtkresbbecaret afied
it's significant pollution, associated with the strengthening of economic activity in the catchment ar
The last comprehensive researches of the lake were carried out at the turn>ofl>Oénturies.
Currently, there is a question about necessity of the new research.

Key words:comprehensive research, the ecological statughitration, toxic contamination
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HBC OMdes § 5zl Y dade’ @i Lty LAk dyf Qe Gi 5L j 60 o dH o 52
90! diskjls. tOLd&dud™Y fMbtkClbktd & -fOLOSI,dfhls

CtcOdzz dzsd3j Isted j 2 oCctkzdzlstse , sSseHO CO¢ dzO L ssf dzOd
MsMmMls©e o tsH' . ddcdo dinirpdisjcHtss offddif)ls O © o] 2 5B j dzls s O E
H dzw sSLjtcO tjdzdSistsor 2 9 dH GOy OCIsdydH Mor ar i i
Meh iMmlse jdzdzr 7 dL BB dei dzd?2 © odHBotdz MMmisOo j-d&3g J d
CsHOMBR] djizsf eB8ds. hststf dzOdzS Istsdgze HOdzdz" § ftojHT HEZR
tcOB BSIsT fcLotsdzwe ls HEY sdzded Is! Mo j HJ ded W fs {Istsd
Lstsf dzOdeS Issdzz d B j dzZlstsfMz disekzls B Is! dMftsdz L s Od;
402 0.

sdzsaiy Mzsa Qtes v OIBO (Addedzw dzHn v ) , L st dzOdzC &
MtsMisOo

[LjtedzgOW MmdMmlsj BO w02 BO, ZOR sHWh OQwiw o ] tsMmlis
SLjtetsdg o Addsdzv dzhdd d yjlbeojtlsr &8 5 o j ddayddzic ds
BOMMj2dz mnOtcOCIjtedL Ezjlsmw o MsC 2 WicOc digj dzls Otc dzts
sBhOW HAEZddZO Bjtejetot?2 dzdddd 148r68tdizk § ®C figd
17 d3. [Mdzseadzr | L j 6O 9o dzzls icSuurSalmtsa? Oritssi, Pueudzsi? Hadkites)ls
Y°vesi, Pi hl aj avesi d Pyh2asel k? (tdm. 1) . Ly
slsdzd yos Isfqw Htckze slIs HttkeO® Motsdddd cdHEdasedyj M
odHOBd d Misjfjdz v Odzlstetst 5@ isdadatsc[t2 2g dzdIvodgd.w 1dz0O¥
02 BO MjHddzj dzts M [ OHBYMEddZ BLjtsd3 t6j C52 1 E2C
iMmM 10dzlsd2MEddz d@isted &3. st Isets MEh jMmsoakzjls {1t
402 B dzM S d2 ¢ O0dzOdz. # dgj. H 2] Ists SOz ] Us@ Ists r, Is Oy I@Hs datzO datf(
Bsdz hsegts yYydmdzO ftsteseso, ssecHO C0O¢C w02dddmsd:
tcOL dzd ydz' = fJtosHEZCIsse fHtosdL osHMIse O, so¢drs COC
YJ dzdz¥ dztsL O, BEBOC® HizwiEGediy MOdBEOY H gz = .

utssBh jMiso® BiMitLosdsyd - BL Jjtdts?2 MmMdMmilsj d3r ¢
[6,7;9;10;14;18;22;23;24;26 B3OS tctsB j dzlstsMji L 68 &zO¢kA Bisdz7 d d3j 2 5B § C
1Isdrn t©OBBI f{tetse sH d dzts ! 9 Is Wy dzts tc P tizelztlz® 2 fif bl jjsix’j td
Pyh sel k", Haukavesi d Puruvesi. JHd&ZOC 5 Hdzw
BiMfsLeotsdsydsr » tyddz MCEHdyr . wdziHkZjls Blsdi Isdls!
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[12]. Gkl 3] ©O2td &ZOStHdlMY f§tH dOdetsd hdd
o MowLd M BdkdLsMis' ¥ w02 dddNSses § OdOdO.

Kjdt ¥ dOh jets dffjdj Hse OdedY BT dzZs fHj &zOls! BOG
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sL jtodzs?2 MmdMmisi d3r 4 02 ®R&kolgS odrfis. a 1) 1 7 |4, 5 cfig®jfpdzzy W f t
cOQ2tsdz0O o Otc! dqtelzj Is BjyHE 1.7 d 3i &) B Lk S4sdd)j 2
BOSC d BOdz! dEOWO YW deyrjdtiste s  dzdz@ ©  dgs Y jf 1o s s te 1 ldzd &tz0 I§
slsdzd yos Ismw 5 ftoj HMIsOo dzj dedesMmiIsd tWOL dz" = Mkze Mliste
Oc
)

ftojHimlsOs dzj dr Istcd GhMhsedr = kdfO sBdsksiss: ¢
s Odsj q’fr]ls”J folafjeisig)Oo v v s MsB B2 %M cOd Cd 4

. wbkefstcOstd §jMyuoOd’ » Bdslssftse Wwodw,jlsmw §j
pjEjlkoydj2. | LOwshdjos? dibscOdd ¢6kdlsodkd,
©OMmlsdlsj dis qde223:24])j Is1 j 6J ¢ O -4 IO detzpid 2S Qs dzd fij 9™ j dpfy © dd
[OCtksWdlr Br dd ftjHmlsOs dj dr { Eosamizesdadstralis® to & frpdmve

tcOMf esMistcOdzj dzdzr &5 d HBBdddtekze hdd o dHtd dzO 11
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o C OMj dzd fls =2c Otdzfds tc Qs B T § j HUOdese s Ctokdads O, 1t6C
MBtste® COYjMmise jdedzr 7 Htetse RBOSCttss j dZstsMO dMmY sdzr | s
WS Mmdtese Q) W MU0 dzd dztsd3. [lsBte  SBEOBBICO ftot
Bj stsHd S Od3 [1;2;3;15]. [ dzw sftej HJ dzj ded W CteOd
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) odHBoaBd MtsMisOo j§ Ll dzOdzS stsdzO tsB dzOtclzy § dz
mMdMmlsj BOIsdyd MSddz ctelkzt § O©d3: 16 - Gaflecesa 4- Cdrd a v siz4 §
Cycl opoi da. I sdz hddziflsets oadHtse hdqesCts tOMmY tcsmlk
90! qicso Odzts tsIs 14 HB 36. sOliisy o' MsC 8] ydmdzs
Yyomilsd tstSjatd @nau u ru tsdz! $Besmiha& (Eubosma) ef. toagispinaleidig, Chydorus
sphaericug( O. F. Huwliapgoraus yraciligSars), Thermoyclops oithonoidgs S a r Mesocydops
leuckarti (Claus)i @ lste j yoOdzd ! dzO o Mmjnr MlsOdzydqwa. wtejHd ¢
Kellicottiabostoniensisz ¥y j dL o J Misdzgr 2 Hdzw W ddzfiiEDdegd ytc3. [ j M

) fJtedtsH dmmdzj Hise Odzd 2 OdzOdzd L odHBo e M
OL dzd ydw ®jxHE ©OLd & Yyombswdd LjLO, Jdhjs"dd
r d Of OL sdz dL d3fdzf dedids © € siujhite j dzfj dzO  d§uurS dzi nirplsaO dajy d
MsMisOo 0 dz4 0. BOdB tsdz! h OW QFHSQ .18 )dz ts IdNdB jswi jinde@ Od3J(Y H 2
tcOMmMf sdztsy jJ dz2" o 8 ydes?2 yOMmlsd L jteO. 1 yJ dzsdz, H dzw
L SO dz0 Blsdd yd 2O dzj o' MsSC OW Misjtfjdz? MatsHMIse O

Yy d mdzj dzdzts s ! d Bds®BOMMO ®&BOCtesB j dlssMO dMmMmdzj H
LS/ dsls 0, 52 Ht3 " 5zd6 odylsdgj yjd& ftjHMmlsOadlsjdzd fyc
Oligochaeta, Hirudinea, Nematoda,astropoda, Chironomidae, Ceratopogonidae, Ephemeropters
Trichoptera, Odonat a, Amphi poda, and | sopoda.
opdzdLd 02 dBddMEtsets COROEZO (Mis. 1 d 2) Wwo dzv dzd My
BJdBdiz0Med testwd@fzd tdzdcetsa jIsT d wkzyd2dzdSd. Yy d iy dzts
HJ 9WIsdzOH yOIsd; Moy o' MsCts] odHtsoats] BEGOIMIsot
(11).

) eslsdzsils! d Bd®ROMMO Bj2AtBj dZssMO dzO oL G4 B
sls 0,1 Hf Icilajlsdlsse j dzdats. J Bj2AtsBj dzstsmj o
Chironomi dae, Ephemeropter a, Trichoptera, Har
Tardigrada. |1 mtsseh jMmlsej MlsOdayd 2d 1ltelzfyj 2 dad € dgq dz
MisOdaydevded ¢ tsa J IsT . qums qusslbOQmB%Ba 9 Otc! dtots
9" MsC s odHBo s BBGOBmBSB slsd3j yj dets Hdzvw Mmls. 5.

1 0 tmdzse Odzd O@quLO odHBsoatets MsMisOo O Hdzw
dmBdui MSdas ctelzff, 107 H O FEss j gbsMA@ MdMisj &
ydmdzts asdHBse HBdedzr » BiMytSLoetdtsyd = MsMisOes dqdzs 5
Chironomidae (12 odHBa/ IsOCMmtsdztse ) , O Harppdiwidaa(®).t a
[ dzv B j dzgssmMO IsOCyj dd3j dzd fiy: mEhJMBSJ@@rJ tc OL dzd
si WWdydJ dzls mMrvnEo@sae NGHdeg dz20tc0d St8Bo GiddzW d3jdzy H A4S B
0,36 HdAdw BOCtktsB ] dzZlstsMO. wORBBY bBr s B8] v Hzsailsp
HdzZw 3 2 8B fazlstils@dzyd?2 2 d 5. v Odtsy dedL S5 Mo sH
4 d 5. I Mdzseodzr &3 W OC Iststetsd3, spkmdzceodoh dd3 ttOL dzd
MMmMlsOe Cctolkzdzlstso .

t d L zdz2 IsOlsrdzdd2fny fifdigiCHER 0@AZ , Ylsts ¢ J B8etcOW dyd Ms OwW
ftstslse jlsiseolzs M dj dL d3jdejdzed” o ndBdud MEtsd MisMisOs
2O L ZOdzS Istsdzdz’ § MistsBh jMmise O, &ZzO dr MatHMIse &

WOCktstesdRzOEHY " COYJ Misea s H dzO, 9 YOfMmlsdzsmisd ¢ tcOde
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AUTUMN LITTORAL ZOOP LANCTON AND BENTHOS OF SOUTHERN LAKE
SAIMAA (FINLAND)
Dina S. Dudakova
PhD, researcher of laboratory of hydrobiology
Institute of imnology Russian Academy of Sciendesail: judinad@yandex.ru
Natalia V. Rodionova
researcher of laboratory of hydrobiology
Institute of Limnology Russian Academy of Sciences
E-mail: judinad@yandex.ru
Lauri Arvola
ProfessoiLammi Biological Station, University of Helsinki, Lammi, Finland
E-mail: lauri.arvola@helsinki.fi

Abstract:In autumn 2015 samples for zooplankton and benthos of the lake complex of Saimaa,
fourth largest lake in Europe, were collected in order to review its recent zooplankton and andcro
meiobenthos communities. On the basis of zooplankton species, the community compositions ve
remarkable between different parts of the lake. Regardiegcommunity composition of benthos, the
different sampling stations varied due to differences in bottom material, i.e. varying granulomet
Among the meiobenthos, a relict crustacean harpacticoida, Moraria duthei (Scott), was found first t
for Lake SQimaa. Our results indicate that in the study area no major changes have taken place ir
species composition of benthos since 1990s. The reference zooplankton data is less numerous, ar
results complement the previous investigations of the lak&nigterm, the zooplankton and benthos
data can be used for monitoring the status of the southern part of Lake Saimaa.

Keywords:Lake Saimaa (Finland), zooplankton, macrobenthwsobenthos, species compound
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THE GEOLOGICAL STRUCTURE OF THE UPPER PART OF LAKE LADOGA SECTION
ACCORDING TO THE SEISMIC ACOUSTIC PROFILING

Nataliia Vladimirovna Egorova,
Student of SainPetersburg State University,
E-mail: Egorovanatalia@gmail.com

Abstract: The scientific research expedition organized bg thstitute of Earth Sciences, St.
Petersburg State University, the Center of analysis seismic data of Moscow State University and
Institute of Water Problems of the Karelian branch of Russian Academy of Sciences carried out in 2
in the southern paof Lake Ladoga was aimed at detailed study of the geological structure of the upy
section. Data obtained directly in this expedition formed the basis of this work. As a result was obtail
new data, which clarified the characteristic of the geologtrakture of the upper part of the section of
Lake Ladoga, including quaternary cover and underlying horizons bedrock.

Keywords:Lake Ladoga, geoby, seismic acoustic profiling
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Abstract: Results of modeling of hydrothermodynamics of Lakes Ladoga and Onego are present
To perform numerical experiments the sebof enclosed sea was applied. The main efforts were focuse
on the modeling of peculiarities of thermal processes, currents and admixture spreading in lakes u
atmospheric forcing.

Key words: hydrothermodynamics, modeling, thermal bar, atmosphesicing, admixture
spreading

148


mailto:iliazverev@mail.ru
mailto:ushakovkv@mail.ru
mailto:shipunova@mail.ru
mailto:sergey_golosov@mail.ru
mailto:ibrayev@mail.ru

vrs 556.07MH808556. 04: 5

30 RARfcrtunflrtovut A (R vgihArRE
Im PRl v am Ja1 [ okpLmf 4l

t sd30dz § H b @ tisHotism,q gz
C. Gib@ic"dd & ydis B tc Iz H dzc

RI1ld sOte] A

e-mail: romg&4@gmail.com

ddzHtcj 2 | Ofindlsis § ot
Gro dzc qHtctsdztse RI 1 & 8
1 d¢s5dzO2 R dzdds® gz'dZlsd ¢

C. Gis@uehddR ydisBRtczrdzd & s Ot A
1] Odzd dzO € H)zHOEGte: tisee jdz2d

C. 6. dz. j HIHE "sigQete Ols sReldljtR s Otc A
v Ols! W Ez0d d3didg & astcdp @3 ©
C. gb@ich d2 dzOkydzr1 ) fatsls ®loh dzd
dPteCOHd? bigptehgdd

C. bajaezhdPBydisBRtczrdzd & s Ote A

O dzdzts s U @dets Y d MOded §  itskiy le s sdgton jrdedy L o3 to
Cdzyy delste Oy d 2 cteGfrpdson tsete j foidela] Hits dzdz’ 7 5B dZOMIsW R o fSHIS |
fsMlsOdetso ¢ ) EkMmbstes2mise® o GLjts d jE& BSHdYdS Oy

sdzt yd o' J dundiisteOded v, GteOHdJ dalsde” 2 @ RBjIstsH, 5] &Y
oBHEB] & fkhd.

) fltzj H dzd § HyMwisddzj Isqw O W tsdzj dL d3j dgwe h j @
1 CsfmMdMmMisj &3 sLjte. [ OLWOBBISO HBjlssHse ftetscdatsL O
nd d3deCdss dzts e d w4 MS dn nOtcOCIsjtcdMmisd ¢, sty HJ dzw s h
dzj 5B - BH Ofsdgi@ dafadfy Msmisswdzedw dma + SMdMisj d3. 1 Oy dzj 2
sj B j OO oBHT , sftcjHjdzvs h @avdsiesd iy Ddd 3 it
QisdqudzlstGqu’cf tcOMmlseo stej dzgdz" = ¢ OL 9, IOCdm C0O¢C ¢d
I ¢ dffy &g ¢ GOL O, dB3d Is © dz0O, Mijtcso BHSIGSH O. sO¢ duL
BQc[fndeJIsan B sOdesIstesW dzr i3 B OC-sgeted ¥ &g &P. ¢ & O dzd
L 3dmMMmdd cOL O q’L 9 SHT 9 OldismW jtclz wodwse Isfgwn 1
slsdzsy jdedwa [6]; 2) HdWWELd®ddzHXZ-f 4] ; yi3gj f Bd
(ftedBtej ydzr n) HlSdZer: Slsdzsy jdzd?2 L O Myudls tOL dztsy
fslstsS 3 SOdO, d2OCtsf dzj dedetscts o GJtodHBASEOB D & ¢
fiJtcdsH dzjHtMisO0s O, otLddcoOoshd2 ftod §jtj d3Jh de Od
Is j e d3ts € dzd dzO d ftsmdz oL dEZcBO dzr HO [ 9] . JCdOH CC
LOadMmdls ls L jtods R :OtGOlejmlsdfsf@lSaﬁQ}dlﬁ‘(pa{aﬂytG@O[ﬂSG
tcOMisdlsj dz' dzts@® tso fHsEMes®)] dff Htekzeodn,; MmMd3. [ 4] ) .

RLEZYjddd Wwdrduimeédn dBj-OdzdL Bse ¢ jtej dsMO Is]
slsCter sts?2 otsHT, 1OC d fHtS dz HBER diB3j jls S dBsyj BF
tcOL dessB e OLdzdr GO Hizs d&3j dzdz’ - ftesyd Mitse , 0] sO¢

WEdeS ydtsdzdtetso Odedwv tsL j tedets?2 + CtsMd Mmlisj dzr .
rdzv drkzyjdedvw folstsCtse IsjfdzO d 60OLte yjtejL
HsMisOlssydzes ftosMists? CctocOHYQdasdds 2 Is fi3f drtstfits s 5 OF tofff ©H34

. T . .
tsfr]lzhc;fnlsa@ga,ﬁ-/%fzag: Q] 5 § dzsf sls3sCi& s/ yd j dzls s c
sjf dzsf teso 5H daligasidc P jdrirdgls s j s j €Okt . 1 fydzlz ycC

149


mailto:romga74@gmail.com

F=D MC/PZ,cHQyit WW jCldody 2 St WWduydjdas HgW¥% kL dd
f sted Mis sMis d ddeitetcddsitsfoj ;dzls C tsdzyj delsteOydd 6 OL O.

[ v fsdzzyj dedv tyj desC jf sfsssC 0 dod sl
lsj B jeOkzter ddzd € s5dzyj dzls to GyHPRL $ & O Lid § 6 tizis 5 {5 Hatzls
Hsdzdets2 oBHY d ojtendy B3 Mdzsj clzdadstsa. | LOHJ]
jdzdj L Of zOdzdtetso Oczdzts ¢ 5 te O ) fipls tshydgzd i te ity tSjHHdES

Od3. [ fsdzzyj fssstihbtss j fdor g Pdzts® Istej
j dzw Is e OfMis 5w dzd j BjiNHLE ctsted L tsdzls O g
dzH S Zdzw tedzts s L dgjtews hdn HOLY]S 5o -H tzs dztsd

dz
¢ o
H
i
Tdzj dz dzsfls i H gR 2@ & d5) HEkEdedsy oY O dzd s o O dzdets

L Q= T g
Ou:qq_.wQ—

=

dzjos?2 wfrlk fsCOL" 90 ls, Yybsts ftod f sflsOdzts
zdtctso Ols ! fsdztsy jdzedj daj Mkh j2 CtdmlstczSydd o
jtedlsjdz dz' m HOLUJC 5o 0 tisHs@ets i d Ip Odz'tediE] & f6 O digf y'ts fr
jdedv ftosWddy IsjdifJjtcOlskzter © HBdeder 7 tslsdztsy
COdz! desflsd L Ocdzze dzj dedWw dzj Mizh jets Mmlsj ey dav,
n B ftesMmistcOdzmido Jsdedt Bct@Bfgfctc j H j dzj dzd
Rdzisdlskzlsj otsHdzr » ftetsBdzj &3 #jojtc® sOt1 A ¢
Ctdz' Cts BSHIWJCOYd2 OoltsdesBdzs? §todHsdzdzs?  f d
o HftodHBdedzr » Mdzswi otsH'™ d cGtekzdzlsO [ 1] .
10dBtdzj § EHOYdZOW d3ts HOG WOds§) @alpds O fzdzO¥s W (s to d3' f Ol
Is©Oo¢
f to

Tooofg QSSFF o=

OQ—I_I_Q—
§ TN
)

]

FT_gFGGA -G FEFGD

&

Qo lstster [ dltesntses ¢. 1., 1 Odzz hddz 1. RrR.) HtedH
B sOdzdzd yj MSd2 Mlsi ey j dz fl tojL! B2 h Oteded todz
flsj ey d¥ dO ktetso dz t§ g digg de@ dzq Vdz' dz'OF tc plalgf dz ]
JBIMiddw BEcCO fts o jtelsdCOdzd 65 tjL! BJ.
BOIs j ted OdzO fn dzd L € 52 Isjf dzstf tctso SH desfls! &
tedlsj dz dg' j HObydidda j > JOfish§ise jH@%akz] JSdRitef ZMO.
dzd yj MSsets ftotsW d dzv, fsi sz o tc-p B3 Jo¢ 5 Istfids
sdzscts fetslstslsdfO, of f sdzdzj dedetsets duL  f dzOfls g ¢
fh g2  frdsopic y § ted © to jhYCdpjdegdz” 2 ¢ Istesflz, § ¢t
s o jtlsdC Odz' dztsj f sdztsy § dzd J HOY J ftcd M
s Odz" off dztslsdzz® Htkze €& Htokzeclkz o yJj dalstey
o § s j-miffj. dyjdedlslgdd o dL d3j daj dzd? f sdztsy
jIsfmw d MhateOdg jIsfw fsdzsy jddy HOLyYydS se
Is
74
)

(
f
s

te g
J

shdeCd §omdjHkzshds orf ydmdzj dzed 2 .
edyr &5, HEN] sksydksthY SftjHjdjddY ¢d
r MsSsykeofmsodlsjd d j HOLYdSd Kk

T Tagag—

mW;U'_OOO-QQ*@q_

R Ltd. J1tdhts?2 LOfOM 1 dzj Bj delstse f dlsOdz
s ) lsd3cf dzlings'§ izl § H dzd Isj dz! dzgsets otej d3j ded f s
L d3tsy dets s ¢ dmmdzj Hs9 Ols Hd 2O S Isj a3t j to
Slsdzsy jded?2 o Isjyddedy G6BHO, 9¢dzs yow dz0 dzt

g ac=a Sg

11 o &

ﬁ:::&gww133q~gﬁggq

tc
d3d
j Is ¢
9
]
q
tc
d
fn
J
| &5
)
tc
fn
d
dz
H

ofrrgrsgr -mg —of

I simMsOdzy & Bdzdzts?2  ff dzOIs W st d3” simih j Mlse dzv j Isyw o
ZsHECd kO tfEmtojlkmw do Ittty HS COmMOdzdvw 8y
sBtcOL 53, Ylstse r ftcd omMlsOdetso € j f zOW sted3" -3 dzB.
] zOIs W ste 3O tsB ted@y @GB! dzi L dzOydIsj dz' dzts 2 slsted yoOlsj dz' ¢
OCCkOdzs?2 Y smMisOdzsea € d dz0 ¢ iz dzls. I Mdztse Odzd | , )
tc ts dz! westew  BettOdzd ydlsj dzw LOGdzzB dzj dzd v d3j SO dz
dLiBjtedlsjdmsygysds @ ©OCY] Ywodsyjddy dLd@jtdls]jd d
fsHBdeOs Isw IsOCdd3 tsBtcOL 5d3, yYlstser yYofmls: HOIsyd¢

150



Yofilksmis ©o OdzOM:! o HtodHsdzdesdz Mdzsy otHT, HdzvW GCESte
H dzts

Il LOsadMmMdismisd tls L OHOY dMmdzj Hse OdzdW L s5dzO (1
dLd&3j tedlsj dz dzsgts B dzs§¢ O, Csdzd yj Msoa © HOLydSse d
slsdzd yojils d&OhE § oW tstedizz ls dLo jMisdtets Lkightot
tcdHBdzdzs e 5 MdzsWw 9 tSHT d ojterndzgjcets fmdzsw Htsdzdz R
toj esdz dzts? O , MtsjHddzj dedesets ) o telsd C Odz' dzr o
fsRsh 8 hilsOksdoO® dLdB@jtedlisj dz/ dzgr 2 L tsdgH o ddzfsddsg 2c d
Ofmf toj H j dzj dz" 16 Isj&f jtcOskztcdzr =« HOIyYydSso. s o
OcdzzB dzj dzgdwvw L tsdgH O [5] . 1 JHBMOLS R EMistes? Mise
CteOded Yyj d&zO@ Hdzd dzts?2 L sdzH O, ylsts Mmdzd y 04 s dsqpitiiy tg ds@
ftodHBdadz" » Mdzsj o oaBH' o jtendgjcets MdzsW Hisdede 7 5

stesdzgd Ibscets, dz2O dzOh j2 § ZOWstedzsi, dOwWHE ) Kk
LOHOY dMmMmdzj Hise Odzd W , Bsckzls dMf sdz L s Ols! MW Hiclz
ddzd Htmeon (czecdzj SdMmdzr 2 cOL, d&BilsOdz) . € lsos oy Ldpde
tcOLtjhjddjdd ftesmdzjHdls: L O SlssC OB 0L B yYjtoj

t OBSIsO o ftsdzdzgj dz0 ftod W ddzOdemtso sD50DBB 6 § OFC J -
9176 100 A

ff
Is
f
tc
L

s

[ dlsj tOIskztcO

1. 1 Ooteddzj 2l B J f dzsf SISt -elz® dzdz'tc O dzth ig gzts Yo jsdedpv o &
1141 00teddzj &€ 5,) HB.te 59 JCdzdzts)o HOMS te tS(o . R dzdztd 00,dz! 11d.dz, [ dhlstets|
dS.vjteyjausdzH// s Otid] teidd' [ d BUAOBE T § Wa . -9.3

2.1 Olsjadels 70995, [1s GO1N33/18, tfkzBd. 20.02. 2

3. Bastviken D. Measurementof methane oxidation in lake€® A comparison of methods
D. Bastviken, J. Ejlertsson, L. Tranvik // Environ. Sci. Techn®002.i 36.7 P. 33543361.

4. Bastviken D. Methane emissions frdakes: Dependence of lake characteristics, two regional
assessments, and a global estimate / D. Bastviken, J. Cole, M. Pace, L. Tranvik // Global Biogeoct
Cycles.i 2004.1 18.71 GB4009.i doi:10.1029/2004GB002238

5. Bernhardt J. Periodic convection witHitioral lake sediments on the background of seidtieen
oxygenfluctuations / J. Bernhardt, G. Kirillin, M. Hupfer // Limnology and Oceanography: Fluids anc
Environmentsi 2014.1 © 4 1 P. :17.7 DOI 10.1215/21573689

6. Fendinger N. J. The role of gas ebullition in the transport of organic contaminants from sedime
/' N. J. Fendinger, D. D. Adams, D. E. Glotfelty // Sci. Total Envifoi992.1 112.71 P. 189201.

7. Kirillin G. Basin-scale internal waves in the bottom boundary layer ofc@mered Lake
M¢ggel see, Germany [ G. Ki r i kellliAquatic Exologye BO§%i 14% a r
i P.641651.71 DOI 10.1007/s1045209-92743.

8. Liikanen A. Methane cycling in the sediment and water column ofburdal hypeteutrophic
Lake Kevaton, Finland / A. Liikanen, J. Huttunen, K. Valli, P. J. Martikaineft Arch. Hydrobiol.i
2002.71 154.7 P. 585603.

9. Michmerhuizen CM. Potential methane emmision from netémperate lakes following ice melt
/ C.M. Michmerhuizen, RG. Striegl, M.E. McDonald // Limnol. Oceanogi.1996.7 41.7 P. 985991.

10. Segers R. Mthane production and methane consumption: a review of processes underlyi
wetland methane fluxes / R. Segers // Biogeochemistry, 19981 &1, 210i:10.1023/A:1005929032764.

11.Stumm W. Aquatic Chemistry: Chemical Equilibria and Rates in Natural WattsStumm, J.

J. Morgan. 1996. 1022 pp. John Wiley, New York.

151



HIGH -PRECISION MEASUREMEN TS OF TEMPERATURE AND CONCENTRATION OF
DISSOLVED GASES IN THE BOTTOM LAYERS OF RESERVOIRS
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Abstract: Description of the utility model, i.e. a device to measgy the temperature and the
dissolved gas concentrations in the bottom areas of water bodies is given. Recommendations fol
device deployment in the lake and its modifications to extend the application possibilities are given.

Keywords: measurementhe gradient methgavater temperature, dissolved gases, reservoirs
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DISTRIBUTION OF CHLOROPHYLL "A"l N PETROZAVODSK BAY O F LAKE
ONEGO DURING UNDER-ICE CONVECTION
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AbstractThe results of the analysisf dong-term measurements of water temperature and
chlorophyll "a" of four groups of phytoplankton (green, diatoms, -gk&en, cryptophytes) in
Petrozavodsk Bay of Onego Lake during the under ice convection in March 2015 are given. Diurnal
synoptic vaiability in the vertical distribution of chlorophyll "a" on the background of the spuimiger
ice convection is shown.
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Abstract: According to results of observations since 1945 the state of plankton community
relatively stable, though there are some trends observed. Increase of small cell speties nun
developing in summer and decrease of large cell endemic species number, developing under ic
phytoplankton. Increase of n@mdemic species of cladocers and summer rotifers number, decrease
number of norendemic year round rotifers and endemmder ice rotifers.
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Abstract: The quantities composition of autochthonous and allochthonous organic matter (OM)
surface water obi g and s mal lwasspeesertddi Ther main adifezerice of investigation
reservoirswas associatedvith different content of allochthonous OMhile autochthonous OM was
stable. Humic substances dominate as part of allochthonous OM (89%), whitatipromf bound
carbohydrates accounted for 7%. Free carbohydrates (28%), lipidgd%® and proteins (1,4%) were
determined in autochthonous OM.

Keywords: autochthonous and allochthonous organic matter, humic substances, carbohydra
lipids, proteins
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CHANGE TROPHIC STATUS OF THE WATER MASS CONTAINED IN LARGEST
LAKES OF THE WORLD FROM MIDDLE OF 20 -ST CENTURY TO PRESENT DAYS

Anna V. Izmailova
Senior Researcher
Institute of Limnology Russian Academy of Sciences
E-mail: ianna64@mail.ru

Abstract: The problem of freshwater shortage is becoming increasingly acute every year and
calculating the freshwater reserves is an important task in planning almost all economic activities.
volume of water contained in largelstkes is so great that they can rightly be considered the mos
important reserve of surface fresh water of the planet. So it is very important to have an understandir
itdéds current state and the changes in the qua

Key words:largest lakes, water resourcesphic status, eutrophication
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NATURAL AND ANTHROPOGENIC FACTORS

Irina V. lofina
s.r. Laboratory of Limnological problems
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Abstract: Aquatic fungi, which play an important role in biological processes of the aquati
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production of the newlyormed organic substance due to the autumnal blooming of diatoms and tt
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AQUATIC COMMUNITIES OF ONEGO LAKE UNDER ANTHROPOGENIC INFLUENCE,
BIOLOGICAL INVASION AND CLIMATE CHANGING
Nataliia Michailovna Kalinkina
Dr.Sc., head of laboratory of hydrobiology
Northern Water Problems Institute Karelian Research Center Russian Academy of Scien
e-mail: cerioda@mail.ru
Elena Valentinovna Tekanova
PhD., senior scientist of laboratory of hydrobiology
Northern Water Problems Institute Karelian Research Center Russian Academy of Scien
e-mail: etekanova@ial.ru
Maria Tagevna Syarki
PhD., senior scientist of laboratory of hydrobiology
Northern Water Problems Institute Karelian Research Center Russian Academy of Scien
e-mail: msyarki@mail.ru

Abstract: The main envionmental problems of Onego Lake connected with anthropogenic factor:
biological invasions and climate changing were presented. It was shown that in the last decade,
anthropogenic load on the water ecosystem from point sources had decreased, #ifeciat of the
deepwater benthos, abundance and biomass of which in different parts of the lake had reduced. In r
years diffuse sources of pollution (trout farms) began to affect Onego Lake. It caused local eutrophica
effects. The invasion oBaikalian amphipods Gmelinoides fasciatus belonged to new factors of influenc
on Onego Lake. The appearance of this species in littoral zone led to the improvement of food bas
fish. At the same time its role in the spread of fish parasites remaieggdlared. Temperature regime of
Onego Lake is under the influence of climate changing which is reflected in the life cycles of plankt
crustaceans.

Keywords:Onego Lake, biota, anthropogenic influence, bimalgnvasion, climate changing
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