International seminar - field training
“Transboundary watershed territories: Finland and
Russia — White Sea watershed” with the out sessions -

expedition to the White Sea and session for young
scientists"

Program
3.08 — start from Petrozavodsk at 8.00 by bus and
arrival to Sonostrov by vessel “Ecolog”

4.08 Seminar
8.00 — Breakfast
9.00 — Seminar opening

Hydrology

Investigation of the distribution and transformation of the

river waters in the mouth area of the river Keret
Smagin R.E., Stulgaite A.A.
Saint-Petersburg state University,

geoecology, department of oceanology

The investigation of dynamic and termohaline processes in mouth areas of the
rivers falling into the tidal sea — one of fundamental problems of a modern hydrology and
coastal oceanography. Importance of studying of such areas is caused by complex
interaction of a drain of river waters with tidal dynamics of the sea water area. Research
of such area demands the integrated approach combining statement of standard
hydrological, oceanographical and meteorological supervisions, not contact methods of
research of the physical phenomena in the thickness of waters in real time, and also
numerical hydrodynamic modeling. From this point of view, the Keret river mouth,
(Keret Bay) representing to tidal estuary and located within the Karelian coast of
Kandalaksha Bay of the White Sea — the suitable natural polygon for similar studying of
interaction of river and sea waters.

During field works during the period from 2007 to 2012, the extensive
information necessary for creation of numerical hydrodynamic model of the Keret
estuary was collected. During data processing the problem of expeditious visualization of
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MeKkIyHApOAHBIA CEMUHAP C MO0JIEBbIM BbIe310M
«Tpancrpanudnbie Bogocoopbi: Puniasiuaus u Poccus —
BoaocOop besoro mopsi» ¢ 3kcneaunmneit Ha besoe mope u

ceccuen Il MOJIOABIX YYEHBIX

IIporpamma
3.08 Bnie3n u3 Ilerpo3aBoacka B 8.00 na aBTodyce u
npudbiTHe Ha CoHocTpoB HA HUC «IKko0j10r»

4.08 Cemunap
8-00 - 3aBTpak
9.00 - OTkpbITHE CEMUHAPA

I'mapoJsgorus

O0 wuccienoBaHUM PpacHpPOCTPaHeHUsT M TpPaHcopManuu

PeUYHBbIX BOJ B ycThe peku Keperb
Cmazun Poman Eezenveeuu, Cmyncaiume Aypenus Anveuoo
Cankr-IlerepOyprckuii rocy1apcTBeHHbIN YHUBEPCHUTET, (haKyJabTeT

reorpaum u reo3KoJI0ruu, Kadeapa oKeaHoJ0ruu

N3ydyeHne AMHAMUYECKUX M TEPMOXAJIHHHBIX IPOLECCOB B YCTHEBBIX 00IACTAX
peK BNAJAIOIIMX B MPWIMBHOE MOpE — OAHA M3 (YHIAMEHTAJIbHBIX MpPOOIEM
COBPEMEHHOW THUAPOJIOTHH M MPUOPEKHONW okeaHorpaduu. BaXHOCTD M3ydeHHs TaKUX
obmacteil 00ycrmaBIMBAETCS CIOXKHBIM B3aMMOJCHCTBMEM CTOKA PEYHBIX BOA C
MPWINBHON JWHAMHUKONH MOPCKOW akBaTopwu. VcciemoBaHme Takoro paiioHa TpeOyer
KOMIUIEKCHOTO MOJXO0/a, COYETAIOMIEro B ce0€ MOCTAHOBKY CTaHJAPTHBIX HATYPHBIX
THIPOTOTHYECKNX,  OKECAHOJNIOTHYECKHX M METEOPOJIOTHMYECKHX  HAOJIIONCHHMH,
HEKOHTaKTHBIX METO/IOB HCCIIEAOBAHNS (DU3NYECKHUX SBJICHUH B TONIIE BOJ B PEalbHOM
MacmTabe BpeMEHH, a TaKkKe YUCICHHOE THAPOAMHAMHIECKoe Mozenuposanue. C 3Toi
TOYKH 3peHwus, ycThe peku Kepers, mpeacraBisiomas co0oi MpIiINBHON dcTyapuit (Tyba
Kepetp) u pacmonoxennas B npenenax Kapemsckoro Oepera Kanmanmakmickoro 3amvBa
Benoro Mops — momXomAmmMi TMPUPOTHBIA TOIWTOH ISl TOZOOHOTO M3YUCHHS
B3aMMOJIEHCTBHS PEYHBIX U MOPCKHX BOJI.

Bo Bpems skcnienmunnonHbIX padot B nepuon ¢ 2007 mo 2012 rr., 6pu1a cobpana



results of interdisciplinary researches was found. The most perspective solution of this
problem use of computer technology of the geographical information systems (GIS)
seems. By means of a multipurpose ArcGIS 9.3.1 package interesting interpretation of
measurements result is received. Research of dynamics of waters can be conducted
during implementation of the GIS-project of mouth area of the river Keret (White Sea).

Generalization of the short-period internal waves in the

White Sea observations
Zimin A.V., Atadzanova O.A., Archibasov A.Yu.
Russian State hydrometeorological University

Saint-Petersburg department of the Institute of oceanology of RAS

Summarizing the results of observations, the following conclusions could be
made: first, on the basis of contact measurements we discovered for the first time
intensive internal waves on the shelf of the White Sea; a significant contribution of
intensive internal waves to the vertical exchange on the shelf was shown; second, using
remote sensing data the spatially wide occurrences of short-period internal waves in the
White Sea were revealed and their statistical characteristics obtained, two sites of the
intensive internal waves registration were found - the border between Basin and Gorlo
Strait of the White sea and around the Solovki Islands.

Breeze circulation in Lithuanian coast
Skyraité Simona
Vilnius University, the Faculty of Natural Sciences, Lithuania

The sea breeze is a meso-scale air circulation that occurs in coastal areas near the
oceans, seas, major rivers or lakes. Breeze circulation is formed as a result of the
existence of temperature contrast between the sea and dry land. The sea breeze is the

obmmpHas nHdGopmanus, HeoOXonumast U1 CO3JIaHMsI YUCICHHON THIpPOINHAMHYECKOH
Mmozenu 3ctyapust p. Kepers. B xome o0paboTkm naHHBIX OOHapyXmiach ImpoOiema
ONEpaTHBHON BH3YaJHM3allMM pE3yIbTaTOB MEKAWCIMIUIMHAPHBIX  HCCIEIOBaHMH.
Hanbonee mepcreKTUBHBIM IyTEM pELICHHUsS] 3TOH MpOOJIEMBbl BHIWTCS HCIONb30BaHUE
KOMITBIOTEPHOU TexHoJoruu reorpaduueckux uHpopmanuonnsix cucrem (I'MC). Ipu
MOMOIIM  MHOTroQyHKIMOHaiIpHOro mnakera ArcGIS 9.3.1. monmydeHa wuHTepecHas
MHTEpIpeTanys pe3yIbTaTOB U3MEPEHHH, NPUUEM UCCIE0BaHNE JUHAMHUKU BOJl MOXKET
poBOIUTHCS B Xone peanuzarmu npoekta [MC ycreeBoit oomactu pexu Kepers benoro
MOpAL.

O0600meHue pe3yJbTaToB HA0JI0IeHU H

KOPOTKOINEPHOAHBIX BHYTPEHHHUX BOJIH B besiom Mope
3umun Anekceit Baoumosuu, Amaorxcanosa Oxcana Anuwepoena,
Apuuoacoe Apmem FOpvesuu

denepaibHOE  TOCYAAPCTBEHHOE  OIOMKeTHOe  00pa3oBaTe/ibHOE
yupexaeHue BbICIIIET 0 npodeccuoHAIBLHOT0 oOpa3oBaHus
«Poccuiickni rocy1apcTBeHHbIN THAPOMETEO0POJIOrHYeCKUH
yausepcute (PI'TMY)

Cankr-IlerepOypreknii puiiuan @DegepajbHOr0 rocyIapcTBEHHOrO
010/1:KeTHOrO0 yupeskaeHuss Poccmiickoil akanemnu Hayk UHcTHTyTa
okeanosoruu uMm. ILIL Mupmosa PAH (CII6® MO PAH)

O06001m1ast pe3ynbTaThl KOHTAKTHBIX U CITYTHUKOBBIX HAaOJIIOJCHUI MOXKHO CIeIaTh
CIIE/TYIOLIME BBIBOJIBI: BO-TIEPBBIX, HA OCHOBAHUY KOHTAKTHBIX M3MEPEHHH Ha mienbde
Benoro mopst o0Hapy>KeHBI HHTEHCHBHBIE KOPOTKOIIEPUOAHBIE BHYTPEHHUE BOJHBI U
YCTaHOBJICH 3HAYNTENbHBIA UX BKJIaJ B BEPTUKAIBHBIN 00MEH; BO-BTOPBIX,
WCIIOJIb30BAaHHE JAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS MTO3BOJIMIO BRISIBUTH IITHPOKOE
pacmnpocTpaHeHHe KOPOTKOIEPHOIHBIX BHYTPEHHUX BOTH Ha akBaTtopuu beroro mops
Y BBIIEINUTH JIBA OYara UX perucrpauuu: Ha rpanuue bacceiina u 'opna 1 BoKpyr
CooBEenKHX OCTPOBOB.

Hupkyasinus Opu3a Ha modepexbe JINTBBI

Crypaitme Cumona

Yuusepcurer r. BuibHioc, (pakyJIbTeT eCTeCTBEHHBIX HaYK, JIuTBa
Mopckoii Opu3 3TO HHPKYJSAIMS BO3MYITHBIX MacC Me30 MacmTaba, KoTopas

MOSIBIISICTCS. HAa TPUOPEKHBIX 30HAX OKOJIO OKEAHOB, MOPEH, KPYMHBIX PEK WU 03ep.

BeperoBoil BeTep BO3HUKAET BCIEACTBHE PA3HOCTU TEMIEPATYP HAJ MOpPEM M CYLIEH.



main mechanism of ventilation of polluted air over large coastal urban areas and the main
source of daytime moistening and cooling of air over the coastal areas with
Mediterranean or tropical climate (Barabanov, Efimov, 2009). The aim of this study is to
analyse breeze circulation in Lithuanian coast. The tasks: to identify a few of breeze
case; to determine synoptic condition during the sea breeze; to analyze the changes of the
wind direction during the day; to determine the time of onset and abatement. The most
frequent direction of the wind during sea breeze was WNW, NW, WSW and NNW.
Before the sea breeze onset wind blew from ESE, SE, E and NE. The wind during the sea
breeze rotated anticyclonic. The most frequent time of onset of sea breezes was at 9:00
UTC. Also it was some sea breezes events when the time of onset was between 9:00 and
12:00, or 12:00-15:00 UTC. Time of abatement was between 15:00 and 18:00 or 18:00
and 21:00 UTC. The most frequent direction of the wind during land breeze was from
NE, ENE, E and less NNE, ESE. Wind speed was 1-3 m/s. During the breeze events
over Lithuania were usually formed a high pressure area or a low-gradient field.

Possible influence of anthropogenic factors on elements of

aquatic balance of watershed of the White Sea
Myasnikova N.A., Karpechko Yu.V.

Northern water problems Institute Karelian research Centre of RAS

The research has been fulfilled for the taiga zone of the White Sea watershed. The
climatic and meteorological factors have a major effect on alteration of evaporation after
denudation of the forest lands. Increase of solar energy and precipitation results in
changes in the rate of alteration of evaporation after wood harvesting and forest fires.
This rate depends both on productivity and age of the harvested forest. Presence of
practically water-impenetrable parcels of land decreases evaporation.

Calculation of the thermohydrodynamics characteristics of
the White Sea on the three dimension model

Chernov I.A., Tolstikov A.V.

Institute of applied mathematical studies Karelian research Centre
RAS

Northern water problems Institute Karelian research Centre of RAS

Mopckoit Opu3 sSIBISETCS OCHOBHBIM MEXaHM3MOM Y/IaJICHHUS 3arpPsI3HCHHBIX BO3IYIITHBIX
Macc ¢ TEPPUTOPUHU KPYIHBIX ypOAHU3UPOBAHHBIX PAHOHOB U OCHOBHBIM HCTOYHHKOM
YBIIAXKHEHUS. U OXJIAXKIICHHUS BO3IyXa B JHEBHOE BpeMsi Ha mobepexbe Cpenu3eMHOro
MOpsl WIH TeppUTOpuUil ¢ TpommdyeckuM kiumartom (Barabanov, Efimov, 2009). Lensto
JIAHHOW PabOThl SBISIETCS M3YYCHHE HUPKYISALMU Opu3a Ha mobepexkbe JIUTBbI. Bhuin
MOCTAaBIICHBI CIIEMYIOIINE 3aJadl: YCTAHOBUTh HECKOJBKO (DaKT Hamu4us OpH3a,
OMpeIeTINTh CHHONTHYECKHE YCIOBUS BO BpeMst Opu3a, MPOAHATH3UPOBATh H3MCHCHUS B
HAIPABJICHUM BEeTpa B TEUCHHE JHSA, OMPENCITUTh BPEMs BOSHHKHOBEHHs OpH3a W €ro
npekpaimneHus. HaubGonee wacto mopckoit Oopu3 mmen  WNW, NW, WSW u NNW
HarnpasjeHus. J[o HacTyIieHus MOpCcKoro Opu3a HampasiieHue Betpa Obuio ¢ ESE, SE, E
u NE. Bo Bpems Mopckoro Opu3a HampaBieHHe BeTpa MEHSIIOCh Ha MPOTHBOMONIOKHOE.
Hawubonee gacro mopckoit Opu3 BozHukan B 9:00 UTC. B oTnenbHBIX Ciiydasx sBICHUC
Mopckoro Opuza BozHukajgo B mepuonm 9:00 - 12:00 wmm 12:00-15:00 UTC. Bpewms
npekpamienusi Obu1o ormedeHo B mepuon 15:00 m 18:00 wym 18:00 m 21:00 UTC.
Haubonee wacrto 6pu3 co croponsl cymu O0bl1 B Hampasnenund NE, ENE, E and less
NNE, ESE. Ckopocth BeTpa coctarisiia 1-3 m/cek. Bo Bpemst Opusa Han TeppUTOpHUEH
JIuTBBI (HOPMHUPOBATIACH 30HA BHICOKOTO JIABJICHUS WIIH HU3KO TPaJUEHTHOE MO,

Bo3moxxHOe BJHMSHHE AHTPONOreHHbIX (AKTOPOB Ha

3JIEMEeHThI BOJAHOr0 Oasianca Bogocoopa besioro mops
Macnukoea Haoesxncoa Anexcanoposna, Kapneuxko IOpuii
Bacunvesuu

HNucruryr Bogubix nmpodsem Cesepa KapHIl PAH

HWccnenoBaHusi BBIMONHEHBI Ui TaeKHOW 30HBI BojocOopa bemoro wmopsi.
Knumarnueckue U Mereoponorndeckue (akTopbl UTPAIOT BAXKHYIO POJIb B U3MEHEHHU
WCTIapEeHHUs TIOCNIE YAAICHUS APEBOCTOS. POCT CONHEUHOM SHEPTHH U OCATKOB IMPUBOAUTH
K YBEJIMYCHHUIO BETUYMHBI U3MEHEHHUS UCTIAPEHHS 1OCiIe PYOOK U JIECHBIX MOXKapoB. JTa
BEJIMYIHA 3aBUCHUT KaK OT MPOXYKTUBHOCTH, TaK M OT BO3PACTa yIAISIEMOrO JIPEBOCTOS.
Hanmame mnpakTHdeckn BOJOHENPOHUIAEMBIX YYaCTKOB  INPHBOAWT K CHIDKCHHUIO
UCTIaPEHUS C MECTHOCTH.

Pacyer TepMoruapoanHaMuYecKuxX xapakrepuctuk besoro
MOPS Ha TPeXMEPHOH YUCJICHHOU MOAETIH

Yepnoe Unva Anexcanoposuu, Toncmukoe Anekceii Bnaoumuposuu
HNHcTuTYT NPUKIAIHBIX MaTeMaTHYecKuX uccaegopannii KapHIL
PAH,

HNuctutyT Boanbix npodiaem Cesepa KapHII PAH



We used is a model of the Arctic Ocean by prof. N.G. Yakovlev with
modification for the White Sea conditions by I.A. Chernov. The model works with a
spatial step of 10 km (50x50 pixels), the vertical resolution is 16 horizons, step of time —
3 minutes. Since 2012 the model is available on the computational cluster of Karelian
Research Center that accelerates the time of calculations.

Structure of soluble and insoluble admixture transport in
the rotating flow

!Stepanova E.V., 2Pokazeev K.V., 2Chaplina T.O.
A. Ishlinsky Institute for Problems in Mechanics RAS, Physical
faculty of the 2“Moscow University

Transport of miscible or immiscible admixtures in a compound vortex created by a
uniformly rotating disk located on the bottom of a cylindrical tank is investigated.
Experiments showed that a compact spot of soluble and insoluble admixture on the free
surface of the cavern of the compound vortex is transformed into the spiral arms. The
main flow and the growth of the spiral arms propagate opposite directions. The size and
rate of evolution of spiral structures depend on all experimental parameters (radius and
velocity of the disk, depth of liquid, amount of admixture). In all the experiments, the
admixture can not be considered passive, pushing the separated colored lines, the
provisions of the oil droplets and orientation of the spiral arms do not reflect all of the
features of the flow pattern in the composite carrier fluid vortex. The observed flow
patterns can be consistently reproduced within the experimental accuracy.

Dissolved oxygen and phytoplankton in shallow snow-ice

covered lakes: direct and inverse connections with
hydrophysical processes
Terzevik Arkady

Northern water problems Institute Karelian research Centre of RAS
Analysis of observational data and literature sources allow to suggest that

hydrophysical processes in shallow ice-covered lakes substantially affect their oxygen

regime. The snow-ice cover restricts the oxygen income into a lake and inhibits

Hcnonp3oBanace Mozpens CeBepHoro JlenoBuroro okeana npo¢. H.I'. SIkosnesa B
momudukanmu M.A. YepHoBa s ycnoBuid bemoro mops. Orta Mmozens paboTaer c
npocTpaHcTBeHHBIM paspenieHreM 10 kM (50x50 Touek 1Mo akBaTopum), BEpTHUKAJILHOE
paspeuienre — 16 Tropu3oHTOB, MIar MO BpeMeHu — 3 MuHYyThl. B 2012 r. monenb
pa3MelleHa Ha BbIUMCIUTENbHOM KiacTepe Kapenbckoro HayuHoro mentpa PAH, uto
TI03BOJIMJIO OBICTpEE BHIMOIHATH [UINTENBHBIC 10 BPEMEHH pacueTHBIE 3a/1a4H.

CTpykTypa mnepeHoca pacTBOPUMOA M HePACTBOPUMON
NpuMeced B BUXPEBOM TEYEHUH
'Cmenanosa Eszenus Bauecnaeosna,
Bacunvesuu, ’Yanauna Tameana Onezoena
1Y'{pe>wlelme Poccuiickoii akagemunm Hayk HWHcTUTYT mnpodiiem
MexaHuku uM. A.1O. HmuimHckoro, ? dusnueckuii dbakyabTer MI'Y

umenu M.B. JlomonocoBa

BbINONHEHO MOAENUMPOBAaHHE IIEPEHOCA PACTBOPUMBIX M HEPACTBOPUMBIX
[IPUMECEH B COCTAaBHOM BHUXPE, KOTOPBI CO3/aBAJICA B LMJIMHAPUYECKOM KOHTEHHEpE
YCTaHOBJIEHHBIM Ha JIHE C PAaBHOMEPHO BpalAOIIAMCS IUCKOM. IIpOBENECHHBIE ONBITHI
MOKa3aJld, YTO KOMIIAKTHOE IIATHO PAacTBOPUMOW M HEPACTBOPUMON IPUMECH Ha
HOBEPXHOCTH KaBEPHBI COCTABHOTO BHUXPs, TPaHC(HOPMHUPYETCS B CHMpalbHBIE PyKaBa.
OCHOBHOE TeueHHE M POCT CHHPAJIbHBIX PYKaBOB HMEIOT IPOTHUBOIONIOKHBIC
HanpaBieHus. Pa3Mepsl M TeMI 3BOJIOLUUHM CIHUPAIbHBIX CTPYKTYp 3aBHCAT OT BCEX
IapaMeTpOB AKCIIEPUMEHTA (paZuyca U CKOPOCTHU BPAIEHUS AUCKA, TITyOUHBI )KUIKOCTH,
KOIM4ecTBa TpHMecH). Bo Bcex MpPOBEINCHHBIX JKCHEPUMEHTaX IPUMECh HE MOXKET
CUMTAThCS MACCUBHOM, CMEIEHHS OTIAENBHBIX OKpAIEHHBIX IOJIOC, IOJIOKEHUS Kaleib
Macjia U OpHEHTalsl CIMPAJIbHBIX PYKaBOB HE OTPa)KalOT BCE OCOOCHHOCTH KapTHHBI
TeYeHHUs HeCylled >KUAKOCTH B COCTaBHOM BHXpe. HaOmiomaemble KapTHUHBI TEUCHUS
YCTOMYUBO BOCIIPOU3BOMSATCS B IPENENaX TOUHOCTH OIBITOB.

2
Ilokazeee Koncmanmun

PacTBOpeHHbBIN KHCJI0POJ U (puronIaHKTOH B
MEJIKOBOAHBIX 03€paX, MMOKPBLITBIX JbAOM: MNpsIMble H
o0paTHbIe CBAA3M ¢ THAPOPU3NYECKMMHU MPOLECCAMH
Tepiwcesux Apkaouit FOpvesuu
HNucrutyr Boanbix npoduaem Cesepa Kapenbckoro Hay4Horo neHrpa
PAH

Amnanmz JaHHBIX Ha6.]H0,I[CHPII>i U JUTEPATYPHBIE HCTOYHUKH ITO3BOJISAIOT
MNpeaAnnoI0XUTb, 4YTO FH,I[pO(i)I/IBI/I‘IeCKI/IC mpoHeCChl, IMPOTCKAOIUE B MCIKOBOAHBIX



photosythesis for several months. The near-bottom water temperature determines a vital
activity of bacterioplankton, which is the main oxygen consumer during the ice-covered
period, at the water-sediment interface. The main limiting factors that control occurrence
of the anoxic zones in shallow meso- and eutrophic ice-covered lakes are the amount of
organic matter stored in the bottom layers and/or on the sediment surface during the
autumnal bloom, the length of the ice-covered period combined with heat content of
bottom sediments, and initial water temperatures at the moment of the ice cover
formation. Phytoplankton that starts actively developing in early spring, experiences the
strong impact of under-ice convection (cell suspension in the upper photic layer) and, in
its turn, may diminish water transparency (“shadowing” effect).

Hydrobiology

Changes in the biomasses of the dominant mesozooplankton

species in the Archipelago Sea in 1991-2011
Katja Miikinen, Ilppo Vuorinen

Archipelago Research Institute, University of Turku, Finland

| present my master's thesis on the changes in the biomasses of the dominant
mesozooplankton species (Acartia sp., Eurytemora affinis, Eubosmina longispina
maritima, Synchaeta baltica) and their developmental stages in the Archipelago Sea (SW
Finland) in 1991-2011. This study is an extension to the study by Vuorinen et al. (1998),
which described changes in the Archipelago Sea mesozooplankton taxa between the
years 1966-1984 and 1991-1996. The aim of this study was to determine whether the
previously reported results on mesozooplankton species, sea water salinity and
temperature have sustained through the 1991-2011 time period. In short, copepoda—
cladocera ratio and biomass percentages were studied in comparison to changes in
surface water salinity and temperature. The analysis was applied to well-mixed 20 m
productive surface layer above thermocline in May—September period. In the analyses, |
used generalized linear mixed models (GLIMMIX/SAS Statistical sofware).

It was found that the decline of the large neritic copepods reported by Vuorinen
et al. have sustained to this day. On the contrary, from 1991 onwards, the estuarine
copepods Acartia sp. and Eurytemora affinis were observed to increase in abundance

03epax B MMOIJIEIHBII EPHOJl, OKAa3bIBAIOT CYIIECTBEHHOE BIMSHHUE HA UX KHCIOPOIHBIA
pexuM. CHEXHO-TIENIOBBI TIOKPOB B TEYEHHWE HECKOJIBKHX MECSIEB JHMUTHPYET
MOCTYIICHUE KHCIIOPOJa B 03€pO, MOAABIsIE (DOTOCHHTE3 W TIPEISTCTBYS Ta3000MeHY
ozepa c¢ armocdepoil. [IpumoHHass Temreparypa BOIBl OOYCIIABIMBAeT CTEIICHb
KU3HEAEATEIBHOCTH OaKTepHaIbHOrO COOOIIECTBa HAa TPAHUIIE BOJA-THO, SIBIISIOIIETOCs
OCHOBHBIM  IOTpEOUTEIEM PpPAcCTBOPEHHOIO KHCIOpoJa B MOMJICAHBIA  TEPHOI.
dakropaMy, KOHTPOJUPYIOIMIMMH TIOSBJICHHE «3aMOPHBIX» 30H B MEJIKHX Me30- U
eBTPOHBIX  03epax, SBIAIOTCI KOJWYECTBO «OCEHHET0» HOBOOOPa30BaHHOTO
OpPraHM4ecKoro BellecTBA B IPHJIOHHBIX CIIOAX W/WIM Ha ITOBEPXHOCTH JHA,
MPOJOIDKUTENILHOCTh TOAJIETHOTO MEPHUOoJa COBMECTHO C TEIUIOCOJEPIKaHHEM JIOHHBIX
OTJIOKEHHUH, U TeMIlepaTypa 03epHON BOABI HA MOMEHT 00pa30BaHUsI JIEIOBOTO MOKPOBA.
OUTOIUIAaHKTOH, DPa3BUBAIOIIMICS B O03€pe paHHEW BECHOW, MWCIBITHIBAET BIIHSIHHUE
TIO/IIETHOM KOHBEKIWH (JIOKAJIM3aIMs KIETOK B BEPXHEM OCBEIIEHHOM CJIO€) U — B CBOIO
o4yepeb — MOXET YMEHbIIATh IPO3PavyHOCTh B BOJBI B ITOM CIIO€ («3aTCHSFOLIHI

3¢ dekT).

I'mapob6uoaorus

HN3menenust omomMacchbl JOMHUHHUPYIOIINX BH/10B
Me30300ILIAHKTOHA B MOpe Ha TEPPUTOPHMM apXxuiejara
(Archipelago Sea) B mepuox 1991-2011 rr.

Kamuvsa Makunen, Unnno Byopunen
HccienoBarebCKiii HHCTUTYT Apxunesaro Yauepcurera r. Typky,

Ounaanausa

B mokmaze mpencTaBieHBI Pe3yNbTATHl IUCCEPTALNH, IPEACTABICHHOM  Ha
3aMIUTy YYEHOW CTEIEHW MAarucTpa M IOCBAIIECHHON HWCCIIEMOBAHUIO TOMHUHAHTHBIX
BUIOB Me3o30o0mtankToHa (Acartia sp., Eurytemora affinis, Eubosmina longispina
maritima, Synchaeta baltica) m cragmii ero pasBuTHs B MOpe Ha TEPPUTOPUH
apxurnenara (Archipelago Sea — roro-samanm ®umnsamun) B mepuox 1991-2011 rr..
Pabora sBstieTcst pomoinkeHneM uccnenoBanuii Vuorinen et al. (1998), B koTophix
ObLIM OTpeeNeHbl W3MEHEHHsT TAKCOHOMUYIECKOTO COCTaBa Ha JAHHOW TEPPUTOPHH B
neprogsl 1966-1984 u 1991-1996 ronos. Llenpio nccnemoBaHus SBISETCS ONpeIeIcHIE
CTaOWIBHOCTH  paHee  TONYYEHHBIX  PE3ylIbTaToB IO  BHIOBOMY  COCTaBY
ME30300IIAaHKTOHA, COJICHOCTH M TEMIIEPaTypbl MOPCKO# Bojibl 70 mepuoga 1991-2011
rr. Kpartko, ortnomenne copepoda—cladocera u mporieHTHOE COOTHOIIEHHE GHOMACCHI
HCCIIEIOBAIACE B CPAaBHEHWH C W3MEHEHWSAMM COJIEHOCTH W TEMIIEPATyphl MOPCKOM
BOZIBL. [IpoGEI OTOMPATHCE B XOPOIIIO TTEPEMENIEHHOM CJI0€ BOJBI Ha TyonHe 20 M BBIIIE



compared to the cladocerans. Interestingly, the biomass percentages of all the studied
species showed a change in trend after 2000-2002 with some species even disappearing
from the samples for a few years. Also, some changes in the salinity and temperature
values were observed. | suggest that this could possibly indicate to the effect of the
climatic regime shift documented in 2001/2002. Comparable changes in the biota
following the climatic regime shift have not been documented in the Baltic Sea so far.

In general, the relationships between the biomasses, salinity and temperature
reflected the ecology of the studied species, which is either from marine or freshwater
origin. Temperature seemed to be more important to the studied species than salinity. No
statistically significant long-term trends were found in the surface water salinity and
temperature.

Reference: Vuorinen, 1. Hanninen J, Viitasalo M, Helminen U, Kuosa H (1998)
Proportion of copepod biomass declines with decreasing salinity in the Baltic Sea. Ices
Journal of Marine Science 55:767-774.

Lysosomal glycosidases in adaptive responses of the edible
mussel Mytilus edulis L. to varying conditions of the

environment
Vdovichenko E.A., Vysotskaya R.U., Bakhmet I.N.

Institute of biology Karelian research centre of RAS

During the aquaria-experiments the participation of lysosomal glycosidases (B-
glucosidase and B-galactosidase) in adaptive responses of the White Sea mussels Mytilus
edulis L. to varying conditions of the environment was investigated.

The investigations were carried out on the White Sea Biological Station
"Kartesh” of the Zoological Institute of Russian Academy of Sciences located in the
Chupa Inlet of the Kandalaksha Bay. One-size substrate mussels were captured from the
sublittoral zone and placed in aquaria with salt water, natural light and temperature
conditions, and compulsory aeration. After the mussels had been acclimated to the
laboratory conditions the experiments simulated the imitation of the tide under different

TEepMOKIIMHAa B Mae-ceHTs0pe. [lpu aHanm3e pe3ylbTaToB HMCHONB30BAJIUCH JIMHEHHBIE
CMEIIaHHBIE MOJIETHM 10  cratucthdeckod mporpamme GLIMMIX/SAS Statistical
software.

OmnpeneneHo, 9YTo CHW)KEHHE KOJMYECTBA KPYITHBIX HEPUTHYECKUX IPHOPEKHBIX
Karernon, ooHapyxeHHoe patnee (Vuorinen et al.), coxpansietcs: 10 HACTOAIIErO BpEMEHH.
Hamnporus, nHaunnas ¢ 1991 no HacTosmero BpeMeHH KOJINYECTBO Kareno, 00MTaoIINX
B acryapuu Acartia sp. u Eurytemora affinis, yBennuunocs 10 BeTUYHHBI, CPABHUMOM C
KOJIMYECTBOM Kiajorep. MHTepecHo, 4To mokazarenu oobemMa OHoMacchl B HPOLEHTaX
BCEX W3YUYCHHBIX BUIOB M3MEHWIM TpeHA Ha cHimkeHue mnocie 2000-2002 roma c
TMOSIBJIEHHE HEKOTOPBIX IPAKTUYECKH MCUE3aIOIIUX BHJOB, COTJIACHO aHAIM3Y Npod 3a
KOPOTKHH TIPOMEKYTOK BpeMeHH. Taroke ObUIN Orpe/esIeHbl N3MEHEHHS! B COIEHOCTH U
TeMIiepaType BOIbl. BbuIO clenaHo NpearnoiokeHHe, YTo JaHHble (aKThl BO3MOXKHO
CBSI3aHBl C W3MEHEHWsIMH KiIuMmaTa, 3adukcupoBaHHeiMH B 2001/2002 romax.
CorocTaBuMble M3MEHEHUSI B OMOTE, MOCIEAYIOINE 38 N3MEHEHHEM KIMMAaTHYECKOro
pexKMa JI0 HACTOSIIEero BpeMeHu B banTuiickoM Mope He OTMeYalich.

TakuM 00pa3om, COOTHOIIEHHE OMOMACCHI, COJICHOCTH M TEMIIEPATYPhl, OTPAXKAIOT
YCIIOBUS CYLIECTBOBaHUS MCCIENYEMBIX BUIOB KaK B MOPCKOM, Tak U IpecHoil Boze. 11o-
BUIMMOMY, TeMIlepaTypa sBJseTcs Ooiee  CYIIECTBEHHBIM  (akrtopom  uis
CYILIECTBOBAHUsSI M3Y4YEHHBIX BHIOB, 4eM COJEHOCTb. CTaTHCTHYECKUX JIOCTOBEPHBIX
JUIMHHO BPEMEHHBIX W3MEHEHHH MO COJIEHOCTH U TeMIIepaType IOBEPXHOCTHON BOJIBI
00HapyXEHO He OBLIO.

Jlureparypa: Vuorinen, I. Hinninen J, Viitasalo M, Helminen U, Kuosa H (1998)
Proportion of copepod biomass declines with decreasing salinity in the Baltic Sea. Ices
Journal of Marine Science 55:767—774.

JInzocoMaibHbIe TJIHKO3HAA3bl B MPHCHOCOOUTEIBHBIX
peakuMax MuHIMH cbemxodOHoii  Mytilus edulis L. k

H3MEHAKIUMCS YCJIOBUAM OKPY:KAKIIEH cpeabl
Boosuuenxo Enuzasema Anopeeena, Boicouxas P.Y., baxwem U.H.
Hucruryr 0uonornu KapHL PAH

B akBapuasbHBIX 3KCIEPHUMEHTAX M3YYEHO YJacTHE JIM30COMANIBbHBIX TIIMKO3UIa3
(B-Tmroxo3mmassl u P-ramakTo3MIasbl) B MPHCIOCOOUTEIHHBIX PEAKIMAX OSTOMOPCKHUX
muauii Mytilus edulis L. k n3sMeHeHnIO yCITOBHI OKPYKAIOIIEH CpeIBI.

UccnenoBanms mpoBoguid  Ha  bemoMopckoil  OHOMOTHYECKON — CTaHIMHU
3oonormueckoro uHCcTUTYTa PAH «Kapremr», Haxomsmelics B UYymmHCKOH ry0e
Kanmanakmickoro 3ammBa. OmHOpa3sMEpHBIX CYOCTPaTHBIX MUAMHM OTJIABIMBAIM Ha
CyOnMTOpaIN M TOMEIIANN B aKBAPHYMBI C MOPCKOM BOJION, €CTECTBEHHBIM CBETOBBIM U
TEIUIOBBIM PEKHMOM M TIPUHYIUTENbHONW oOKcureHamued. Ilocie akkimmmammu K
71a00paTOPHBIM YCIIOBHSM HPOBOMIIM SKCIEPUMEHTHI 110 MHUTAIMU OTJIMBA TIPH Pa3HbIX



temperatures were carried out. Mussels were moved from the aquria with 0°C to the
aquria with +10°C (tide imitation in the sun). Exposition was 6 hours. Under cold
acclimation the mussels were moved from the aquaria with 0°C to the aquria with -5°C
and exposition was 6 hours.

The activity of lysosomal glycosidases was measured in gills and digestive gland
of the mussels by methods used in our laboratory (Vysotskaya, Nemova, 2008).

Under the “cold” influence the activity of B-galactosidase significally decreased
in gills and digestive gland while the activity of B-glucosidase changed slightly. Under
the “heat” influence the activity of both enzymes significally increased in digestive
gland.

Thus, the experiment results showed that lysosomal glycosidases participate in
adaptive changes of the mussels’ metabolism under varying conditions of the
environment. Changes in the enzymes’ activity depended on specificity of organs’
functions and nature of effecting factor.

Seasonal dynamics of structure of the alien amphipod
Gmelinoides fasciatus (Amphipoda, Crustacea) population

in the littoral zone of Lake Onego
Sidorova A.l.

Northern Water problems Institute Karelian research Centre of RAS

At present the problem of biological invasions is considered the second most
important threat to biodiversity, after habitat destruction. Among the most active invasive
species of crustacean is amphipod Gmelinoides fasciatus.

Baikal amphipod successfully naturalized in the littoral zone of Lake Onego, due
to sufficient degree-days (2269-2626 for the period of the end of May - beginning of
October), which define the one-year life cycle of generations with the previous year and
the current year.

During the summer season on the abundance and biomass of alien species G.
fasciatus occupies a dominant position in the littoral zone of Petrozavodsk bay.
Amphipod G. fasciatus is widespread species on the littoral of Povenets Bay of Lake
Onego.

Sex structure of populations of G. fasciatus is characterized by stability on all
types of littoral habitats of Lake Onego. During the period from late May to early
October in the two bays of the prevailing sex ratio was 1:1.

TeMmnepatypax. W3 akBapuymoB ¢ Temmeparypoir 0 °C MuIOMii NepecakuBald B
aKkBapuyMbl ¢ Temmneparypoii +10°C (nmuTanms oTMBa Ha conHile). Bpems skcrozunmm
coctaBiano 6 4yacoB. IIpu XomoooBOH aKKIMMalMM MOJUIFOCKOB W3 aKBapUyMOB C
TemriepaTypoii 0°C momenany B akBapuyMbl ¢ TeMrepaTtypoii -5°C (MMuTanus oTiIrMBa Ha
BO3JlyX€) U BBIAECPKUBAJIH B TEUEHHE 6 4aCOB.

AKTHBHOCTh  JIM30COMAIIBHBIX  TJIMKO3WAA3  ONpeAeNsiii B kabpax u
rernaTornaHkpeace MHIMH 110 METO/IaM, NPUHATHIM B Hamled Jlaboparopun (Bricomkas,
Hewmoga, 2008).

[Nox BustHUEM «XO0JI0Aa» TIPOUCXOMIO YTHETCHUE aKTUBHOCTU [-TrajlakTO3U1a3bl
B ’ka0pax W remnaTornakpeace, B TO BpeMsl Kak aKTHBHOCTb [-TJIFOKO3W/1a3bl U3MEHSIACh
He3HauuTenbHO. [lon BiMsHMEM «Temia» HaONIOJANoCh 3HAYMTEIBHOE ITOBBIIICHUE
AKTHMBHOCTH 000MX ()ePMEHTOB B MHUIIEBAPUTEIHHON JKenese.

TakuM 00pazoM, pe3yabTaThl AKCIEPUMEHTa ITOKa3alld, YTO JIU30COMAlIbHBIC
TTIMKO3UJa3bl NMPUHHUMAIOT AaKTMBHOE y4yacTHE€ B  aJaNTHUBHBIX MEpecTpoHKax
MeTaboan3Ma MUAMN MPU U3MEHEHUHM YCIOBMH OKpyXaromeil cpersl. BapeupoBanue
AKTHBHOCTH OTJIENIbHBIX TJIMKO3MZa3 MO OTHOIIEHHIO K TeMIIEpaTypHBIM KOJIeOaHUSIM
3aBHCENM OT TKAHEBOH CHEU(PUIHOCTH 1 HAIIPABJIEHHOCTH BO3/IeiCTBYONIEro (akropa.

Ce30HHAsl ITMHAMHUKA CTPYKTYPbI NOMYJISAUUHN YYKEPOIHOT O
Buga Gmelinodes fasciatus (Crustacea, Amphipoda) Ha

JuTopagn OHeKCKOro o3epa
Cuoopoea Anacmacus Heanoena
HucrutyT Bognsbix npodiaem CeBepa Kapeabckoro nayunoro uentpa PAH

B Hacrosiiee BpeMs npoOiieMa OHMONOTHYECKMX HHBA3Wil CHUTAETCS BTOPOW MO
3HAQUCHUIO Yrpo30od OHOJIIOTMYECKOMY pa3sHOOOpasuio, IOCie pa3pyleHus MecT
obutanma. K 4mciay campIX akTUBHBIX WHBA3HUHHBIX BHIOB PAaKOOOPa3HBIX OTHOCHTCS
ampumnona Gmelinoides fasciatus.

Baiikanbckast amunona ycreniHo BCeIMIach U HATYpaM30BaJIach Ha JHTOPAIH
OHEXKCKOro 03epa, 4TO OOBACHIETCS JOCTATOUYHBIM KOJIWYECTBOM Ipanxyco-aHer (2269-
2626 3a mepuox KOHEI[ Masi - Hadalxo OKTAOpS), KOTOPhIE OMPENEISIOT OXHOTOIMIHBIN
JKM3HEHHBIH [UKI ¢ TeHEPAIMsIMH MPEABIAYIET0 ro/ia M TEKYILIEro roja.

B TeueHune yeTHEro ce3oHa MO YHCICHHOCTH W OMoMacce 4dykepomHbelid BuI G.
fasciatus 3anrmaeT JOMHHHpYIOIIEE TIOJIOKEHNE B INTOPABHOM 30He TleTpo3aBoackoi
ryoer. Ha nutopanu Kymca-ryosr [ToBenerkoro 3anuBa OHexckoro o3epa ambumnoaa G.
fasciatus siBrsieTcss MacCOBBIM BHAOM I10 YHCICHHOCTH.

IMonoBas ctpykrypa momyisiuu G. fasciatus xapakrepusyercst CTabHIBHOCTBIO Ha
BCeX THIAX OMOTONOB yTopanyd OHEXCKOro o3epa. 3a Mepruoj ¢ KOHIIA Masi 10 Hadajo
OKTAOpS B IBYX 3aJINBaX MPeoOIIaJarolliM COOTHOIIEHHEM ITOJIOB ObLTo 1:1.



Hydrochemistry

Determination of selenium in the surface waters, located in

the Archangelsk region
Bakhmetova Yu.A., Evdokomova V.P.
Northern (Arctic) Federal University, Institute of natural sciences
and biomedicine

The report presents the results of determination of selenium in the water White
and Barents seas, rivers and lakes, located in the Arkhangelsk region, and in the water
used by the population of the area. Set to a low content of this element in the samples.
These data can help to the further identification selenium status of the region.

Distribution of the biogenic elements (oxygen, phosphorus

and silicon) in the White Sea and the Barents Sea
Trifonova A.N., Efremova O.P., Popova L.F., Korobizuna Yu.S.
Northern (Arctic) Federal University, Institute of natural sciences
and biomedicine

Experimental data on dissolved oxygen, phosphorus and silicon standard levels
in the White Sea and the Barents Sea. Constructed and analyzed the profiles of the
vertical distribution of these nutrients on standard oceanographic sections and ancient
network of the White and Barents Seas. The main factors influencing the structure of the
investigated waters of the seas, the similarities and differences in the structure of the
hydro-chemical treatment of these seas. Anomalous phenomena have been identified, the
data on the spatial distribution of dissolved oxygen and nutrients correspond to the
literature data.

Using shungit for water treatment
Kulick N.V., Borodulina G.S.

Northern water problems Institute Karelian research Centre RAS
Human need for clean water increases every year and makes the research for new

I'mapoxumus

Coaep:kanue W XapakTep pacnpejejeHHsi ceJleHA B
MOBEPXHOCTHBIX BOJAaX HA TEPPUTOPHH APXAHIeJIbCKOH

odJiacTH
baxmamoea IOnusa Anekceeena, Eeookumoea Banenmuna Illemposna
HMHCTUTYT ecTecTBEHHBIX HAYK U OuoMenuuuabl CeBepHOTo
(ApkTHYeckoro) ¢enepanbHOro ynusepcurera umenn M.B. JlomoHocoBa

B JOKJIaZIC MPEACTABJICHBI PE3YJIbTAThI OIIPEACIICHUA COACPKAHUA CCJICHA B BOJaX
benoro u bapeHneBo Mopeil, pexk U o03ep, pPACHONOKEHHBIX Ha TEPPUTOPUU
ApX&HFeJ’ILCKOﬁ 06nacm, a TaxKXkE B BOAC, HCHOHLSyeMOﬁ HaCCJICHUEM }IaHHOﬁ
TEPPUTOPUHU. YCTAHOBJIEHO HHU3KOE COJNIEpP)KaHUS OTOr0 DBJEeMEHTa B HCCIEIYEMBIX
oobekTax. [lomydeHHbIe AaHHBIE MOI'YT CIIOCOOCTBOBATH NAJIbHEHILIEMY OMpENeseHUI0
CCJICHOBOI'O CTaTycCa peruoHa.

Pacnpenenenne OMOreHHBIX 3JIEMEHTOB  (KHcCJI0poaa,

dpochopa u kpemunsi) B Boaax besioro u bapennesa mopeii
Tpogumosa Anna Hukonaesna, O.11. Eghpemosa, JI.®@. Ilonosa, FO.C.
Kopoouuyuna
HNHCTUTYT ecTeCTBEHHBIX HayK U OMoMenuuuHbl CeBepHOro
(ApkTHyeckoro) genepajibHoro ynupepcurera umenu M.B. JlomoHocoBa
IlonydeHbl 53KCOEpPUMEHTANbHBIE JAHHBIE O COAEPKAHUM PACTBOPEHHOIO
Kucinopoaa, gocdopa M KpeMHHs Ha CTAHIAPTHHIX ropu3oHTax bemoro m Bapemuesa
Mope. ITocTpoeHsl 1 MpoaHaIn3upoBaHbl TPOGUIIN BEPTUKATIBHOIO PACIPENENICHUS ITUX
OMOTeHHBIX AJIEMEHTOB Ha CTAHIAPTHBIX M BEKOBBIX pa3pe3ax OKeaHOrpapuIecKoi ceTH
Benoro u bapenieBa mopeii. BoisiBiieHbI OCHOBHBIE (PAKTOPBI, BIHSIONINE HA CTPYKTYPY
BOJI UCCIENYEMBIX MOpPEM, CXOICTBA W pa3jIiMyusl B T'HIPOXUMHUYECKON CTPYKTYpE BOJ
ITHUX MOpCfI. AHOMAJIBHBIX SBJIECHHH HE BBIABJICHO, IIOJIYYC€HHBIE JaHHBIE O
MPOCTPAHCTBEHHOM  paclpeleNieHH:  PAacTBOPEHHOTO KHUCIOpOoAa M OMOTeHHBIX
OJIEMEHTOB COOTBETCTBYIOT JIMTEPATYPHBIM TaHHBIM.

K BOIIPOCY 00 NCN0JIB30BAHUH IIYHI'UTA B BOAOMOATO0TOBKE
Kynuxk Hamanva Baaoumupoena, bopodynuna I'anuna Cepzeesna
HNucrutyt Boanbix npodiaem Cesepa KapHII PAH

B03paCTa}0ma$[ C KaXIbIM I'0OJ0M HOTpe6HOCTL YeJIOBCUYSCTBA B UHCTOM BOJEC



methods and materials for water treatment and purification is not only a scientific issue,
but also an important practical problem. One of the research areas is the using of
schungite natural rocks as an adsorbent for water treatment. This work attempts to
summarize previously published materials on this field and concludes the feasibility of
using schungite in water treatment process. As a result, it was revealed that due to the
variety and inconsistency schungite rocks in their organic and mineral components
content and different reaction with water are resulting a different changes in water
composition. In this case, the mineral components of shungites as a source of acids and
metals can be harmful and this is a significant limiting factor for using this rocks as an
adsorbent, only giving an acid solution as anti-bacterical component. Therefore,
considering this factor and lower sorption capabilities of shungite compared to known
absorbents (activated carbon, flask, etc.) using of natural rock schungite for water

treatment is limited.

13.00-14.00 - Lunch

Geoecology

Human pressure and impact in coastal areas
Risto Kalliola

Division of Geography University of Turku, Finland

Coastal areas constitute an interesting zone where two highly contrasting
environment types meet; terrestrial and aquatic. The coastal zones also harbor intensive
levels of human activities of many different kinds. For these reasons the current
environmental policies at international and national levels tend to consider their coastal
zone with special emphasis. The goal often expressed in environmental policies is the
good ecological status combined with dynamic human activities. However, it is not clear
what do all these of general manifestations finally mean. Both the ecological and the
human aspects are many-sided. This presentation explores their interpretation from both
theoretical and management perspectives. It uses as example the results from selected
geographical studies in the Baltic Sea coast of Finland. Through spatial and temporal
modeling, valuable research-based data and understanding is provided to support
responsible decision-making. The presentation also discusses the needs to integrate
coastal issues with the strategy and planning processes that are simultaneously executed

JIeNIaeT MOMCK U MPOU3BOICTBO HOBBIX MAaTEPUAJIOB I MOATOTOBKH U OUYHUCTKU BOJIBI HE
TONBKO HAYYHOW MPOOJIEeMON, HO W BAXKHOM mpakTwdeckod 3amaved. OmauMm w3
HATIPABJICHUI WCCICOBAHUHN sIBISCTCS IPHMEHEHHE B KadecTBE aicOpOCHTa JyIs
OUYUCTKM BOJBI MPUPOJHBIX LIYHTUTCOAEPKAIIUX Mopo. B cTatbe cuenaHa mombITKa
0000IIUTh OIMyOJIMKOBAHHBIC paHEe MATEPHAIBI IO STOMY BOIPOCY U CIENIaTh BBIBOX O
IEeNecO00pa3sHOCTH  HMCIOJIB30BAHUS IIYHTUTA B MPOIECCE BOJOMOATOTOBKH. B
pe3yabTaTe pabOTHl BBIABICHO, YTO, YYUTHIBAas Pa3HOOOpa3We W HEBBIICPKAHHOCTH
HIYHTUTCOAEPKAIIUX TIOPOJ TO COAEPKAHUIO OPTaHUYECKUX U MHHEpAIbHBIX
KOMITOHCHTOB,  B3aMMOJICHCTBHE WX C BOJOH OyJeT NPUBOAWTE K Pa3IHIHOMY
W3MEHEHUI0 cocTaBa Boiabl. [Ipu 3TOM MHHEpaibHas COCTaBISIONIAs IIYHTUTOB
MPEJICTaBISET OMACHOCTh KaK HUCTOYHHMK KHCIOM Cpeabl M METaJUIOB, a JTO SIBJISIETCS
CYIIIECTBEHHBIM OTPaHMYUBAIOMINM (HaKTOPOM MPH HCIIOIH30BAHUN TOPOIBI B KA4eCTBE
azicopOeHTa, TpUaBasi KUCIBIM PaCcTBOPAM JIMIIb OAKTEPUITUIHBIC CBOiicTBA. [loaTomy,
YUUTBIBAsA 3TOT (hakTop M Oojiee HHU3KHE COPOIMOHHBIC BO3MOKHOCTH NIYHTHTOBBIX
MOpOJl TI0 CPABHEHUIO C U3BECTHBIMU aJICOPOCHTaMM (aKTUBUPOBAHHBIN YTOJb, OMIOKA U
JIp.) TIpUMEHEHHE HATypalbHBIX IIYHTHUTCOAEPXKAIIMX MOPOA Ui BOAOMOITOTOBKU
OTpaHUYEHO.

13.00-14.00 - Oben

I'eodkog0rus

AHTpPONOreHHAas1 HATPY3KAa HA NPUOPeKHbIE TEPPUTOPHUHA

Pucmo Kannuona

[IpubpexHble TEPPUTOPUM SABISIFOTCS YHUKAIbHBIMH 30HAMH, I/I€ NPOHCXOIUT
CTBIKOBKA JIBYX COBEPIUEHHO PA3HBIX TUIIOB OKPY’KAIOIIEH Cpebl: HA36MHOM U BOIHOM.
YpOBEHb aHTPOIIOI€HHOW HArpy3KH pa3lWYHOrO THNA Ha NPUOPEKHBIX TEPPUTOPHAX
O4YeHb BBICOK. [Ipm pa3paboTKe COBpEMEHHBIX CTPAaTeTHH B OTHOIICHHWU OXPaHbI
OKpYXKarolel cpeapl Ha MEXKIYHapOAHOM M HAIMOHAIBHOM YPOBHSX IIO 3THUM
NPUYMHAM OCOOCHHOCTH NPHOPESKHBIX TEPPUTOPHUIN IOIDKHBI YYHUTHIBATHCS C OCOOBIM
BHUMaHHeM. OCHOBHOM IIENBI0 TAaKUX CTPATETHUECKHX PEIICHUH OOBIYHO SIBIISIETCS
COBMEIIIEHUE XOPOILIETO SKOJIOTMIECKOr0 CTaTyca IMPHOPEKHBIX TEPPUTOPUIl C AKTUBHOM
AQHTPOIIOTCHHON JiesITenbHOCThI0. OIHAKO, HE COBCEM TIIOHATHO Kak 3TH 0oO0Imue
JeKIapalii MOXKHO peann3oBaTh Ha camoM jene. Kak dkonmormueckas, Tak H
AQHTPOIIOTCHHAsI COCTABIIAIONINE, B JAHHOM Cllydae, MMEIOT MHOro ocoOeHHocTed. B
JIOKJTafIe pacCMaTPUBAETCSI BO3MOKHOCTD PEAM3aliy YKa3aHHOHN IIEH ¢ TEOPETUIECKOM
W YNpaBIEHYECKOHW TOYEK 3peHHA. B kadecTBe mpumepa NPUBOASTCS — PE3YNIbTAThI
WCCIIEZIOBaHNH, TPOBEICHHBIX B HEKOTOPBIX TOYKaX NMPHOpPEXHOW 30HBI bamtmiickoro



in the open sea areas.

The problem of sea level rise
Anikina Yuliya
Moscow State University of Economics, Statistics and Informatics

(MESI). Minsk Branch of MESI

Most of the coastal human settlements were established during the last few
millennia, a period when global sea level has been near constant. During the 20th
century, sea level rose about 15-20 centimeters (roughly 1.5 to 2.0 mm/year), with the
rate at the end of the century greater than over the early part of the century. The past
decades shows that the rate of increase has jumped to about 3.1 mm/year, which is
significantly higher than the average rate for the 20th century . . Nowadays Sea level has
been rising, likely primarily as a result of human-induced climate change. The rate of sea
level rise is likely to increase during the 21st century, although there is considerable
controversy about the likely size of the increase. Sea level rise causes inundation of
coastal habitats for humans as well as plants and animals, shoreline erosion, and more
powerful storm surges that can devastate low-lying areas. Sea level rise is not a uniform
process. Increases vary widely by region, with prevailing winds, ocean currents, and land
rebound or subsidence being important considerations. The paper describes the main
causes of sea-level rise, the impact of this process, the possible measures to prevent sea
level rise.

Water object of the Solovetsk archipelago: natural and

historical peculiarities, estimation of the esthetics meaning
Khvostova A.V., Rudaleva A.S.
Northern (Arctic) Federal University, Institute of natural sciences

and biomedicine
The surface waters of the Solovetsk archipelago formed by numerous lakes and
swamps and few streams. There are about 600 lakes, the water content is 12%. The lakes

Mopst Ha Tepputopun Dunnsaauu. Iloka3aHo Kak ¢ HCHOIB30BAaHHEM METOJOB
MPOCTPAHCTBEHHOTO ¥ BPEMEHHOIO MOJEIUPOBAHMS, JOCTOBEPHBIX 0a3 ITaHHBIX W HX
aHaJIM3a, MOXKHO JIOCTUYb OTBETCTBEHHOIO NPHUHATUS pelleHud. B nokmage Taxke
o0cykxmaeTcss HEOOXOAMMOCTh HMHTETPAlMM IPOOJIEM TNPHOPEKHBIX TEPPUTOPUH C
mpoleccaMd  CTpaTeTMM M IUIAHUPOBAHUA, KOTOPHIE OJHOBPEMEHHO  JOJKHBI

pean30BBIBaThCS Ha OTKPHITON PHOPEKHON TEPPUTOPHH.

IIpo6s1emMa nmoBbIIEHUS] YPOBHA MOPH
Anuxuna IOnusn
Munckuii puiamraa MoCKOBCKOI0 rocy1apcTBeHHOr0 YHMBEPCUTeTa

IKOHOMUKH, CTATUCTUKHU U I/lHq)OpMaTI/IKI/I

BonbIIMHCTBO TIPHOPEKHBIX TMOCENCHUH YelloBeKa ObUIO CO3J]aHO B TEYEHHE
MOCJIEIHMX HECKONBKHUX THICIYCICTHH, B TIEPUOJ, KOrjla ypoBeHs MHUPOBOro okeaHa ObLT
MOYTH NOCTOSIHHBIM. Bo Bpemst 20-ro Beka ypoBeHb MOpsl BhIpoc npumepHo Ha 15-20
caHTHUMeTpoB (puMepHo oT 1,5 10 2,0 MM / rox), mpuyeM CKOpOCTh B KOHIIE BeKa Oblia
Oonpllie, YyeM B MEpPBOM IMOJOBHHE Beka. HaOmromeHHs MOCACTHUX ICCSITUICTHI
MOKa3bIBAIOT, YTO TEMI POCTA YPOBHSI MOpsl MOJACKOYHMI J10 okoio 3,1 MM / rop, 4to
3HAYUTENBHO BBHIIIE, YeM B cpenHeMm g 20-To Beka. . B Hacrodiiee BpeMs ypOBEHb
MOpsL pacTeT, BEPOSATHO, IPEXKAE BCErO, KaK pe3yabTaT M3MEHEHMH KIMMAaTa 3a CueT
JISUCTBUSL  aHTporonoruueckoro (akropa. CKOpPOCTh TOBBINICHUS] YPOBHSI MOps,
BEpOSITHO, yBenW4yuTcs B 21 BeKe, XOTS CYIIECTBYIOT 3HAYUTEIbHBIE Pa3HOIJIACHS
OTHOCUTENIFHO 00heMOB yBenn4eHus. [1oBbIIIeHue YPOBHS MOpS BBI3BIBAET 3aTOIICHHE
MpUOpEXXHOM cpenpl 0OUTaHHA IS YENIOBEKa, a TakKe PACTEHUIl M JKUBOTHBIX, 3PO3HUU
OeperoBoil JMHHUM, W 0o0J€e MOIIHBIX INTOPMOB, KOTOpHIE MOTYT OITYCTOLIUTH
HU3MEHHbIE paiioHbl . [10BBIIEHNE YPOBHS MOpS HE SIBISETCS OXHOPOAHBIM IPOLIECCOM.
YBenuueHne IIHMPOKO BapbUPYETCS 10 PErvMoHaM, C TOCHOACTBYIOUIMMHU BETPAMHU,
OKCaHCKMMHU TEYECHMSAMM, M OTCKOKAaMU 3€MJIM. B CTaTbe ONMCHIBAIOTCS OCHOBHBIE
MIPUYMHBI MTOBBILIEHUS YPOBHSA MOps, BIUSHHUE 3TOrO IMPOLECCA, BO3MOXKHBIE MEPHI IO
MIPEIOTBPALLEHHIO MOBBIIIEHUS] YPOBHS MOPSI.

Boanbie 00bekThl CO10BEIIKOI0 apXHIleiara: NpupoaHbie U
HCTOPUYECKHE  OCOOEHHOCTHM, OIlEHKa  JCTeTHYeCKOM
IPUBJECKATCIBbHOCTHA

Xeocmoesa Anna Buxmopoena, Pyoaneea Anna Cepzeesna

CeBepHblii  ApKTHYeCKHH (QefepajbHbIii  YHHBEPCHTET HMEHH
M.B.JIoMOHOCOBAa, HHCTUTYT €CTECTBEHHBbIX HAayK M OHOMeEIWIUHBI,
Kadenpa reorpauu M reo3K0JIOruu



are different by their origin of the basin, shape, square of the water surface, depth,
bottom profile, water colour and biota. The lakes are located on the different height level.
During the long history of the Solovetsk archipelago development a lot of canals were
constructed: the drainage canals for drainage of swamps and meadows and between lakes
for rafting, navigation, drinking water consumption. The lake-river systems are the most
attractive objects for the tourists on the Solovetsk archipelago. The tourist rate “lake-
river system” is very esthetically attractive. The attractiveness of this rote was estimated
using structure-physiognomic method and questionnaire design.

Water resources management in the Republic of Karelia

and in Lithuania: what is the same, what is different?
Steponénaité Loreta

Mykolas Romeris University, Vilnius, Lithuania

Water resources management is a significant field in all environmental
management. The study shows water resources management in sociological approach.
The article examines development of management of water resources and identifies the
key stages, as well as current situation of water resources management in the Republic of
Karelia (Russian Federation) and in Lithuania. Describing management of water
resources management in Lithuania a comparative analysis with water resource
management in the Republic of Karelia was conducted. Object of the article is
management of water resources in the Republic of Karelia and Lithuania. The article
analyzes different states of natural environment and social conditions. The study aim is to
indicate management of water resources policy implications for models of water
management in/of Lithuania and the Republic of Karelia. The study has following task:
to identify the most important reason for developing a more effective water resources
management model in Lithuania nowadays. Also it seeks to find out a more efficient
method for application of the principles of sustainable development by offering more
efficient water resource management scheme.

Ecological condition of Arctic soils
Popova L.F., Korobizuna Yu.S., Efremova O.P., Trofimova A.N.
Northern (Arctic) Federal University, Institute of natural sciences

[ToBepxHOCTHBIE BOJIBI ConoBenxoro apxwuresnara TIPE/ICTaBIICHBI
MHOTOYHCIIEHHBIMH O3€paMH M OO0JOTaMH, a TaKXKe HEMHOTOYMCICHHBIMH DPYYbSIMH.
HacuutsiBaercst 6onee 600 o3ep, 3a03epeHHOCTH cocTaBisieT 12 %. O3epa pa3sHOOOpa3HBI
M0 TIPOMCXOJK/ICHHUIO O3€pPHBIX KOTJIOBHH, OYEPTAHHIO, TUIOIIAAN BOAHOW MOBEPXHOCTH,
riryouHe, penbedy AHA, HBETY BOIBI, 0COOEHHOCTSM OMOTHL. O3epa pacHoiararoTcs Ha
pasHBIX BBICOTHBIX YPOBHAX. 3a JUIMTENBHYIO HCTOpHIO OCBOeHHs CoJOBELKOro
apxwrienara ObUTO co3/1aHO OOJIBIIOE KOJMYECTBO OCYIINTEIBHBIX (IS OCYIICHUS JIYTOB
u 0O0JNIOT) M MEXKO3EpHBIX (NHUTHEBBIX, CIUIABHBIX M CyHOXOIHBIX) KaHanoB. O3zepHo-
KaHaJIbHbIE CHCTEMBI SIBJIISIIOTCS OJHMMH M3 HauOolee MOCEIaeMbIX TYpUCTaMHU
00bekTOB ConoBkoB. TypucTckuii Mapmpyr «O3epHO-KaHajdbHas CHCTeMa» OOJazact
BBICOKOH O3CTETHMYECKOH IPHUBJIEKATENILHOCThIO. JIJIs1 ee OIIEHKH HCIOIh30BAINChH
CTPYKTYPHO-(DU3MOHOMHUYECKHIT METO/T U aHKETUPOBAHHUE TYPUCTOB.

Ynpasienue BoOHbIMHU pecypcamu B PecmyOimke Kapenus

¥ B JIuTBe: 4TO 0011I€Tr0, B YeM OTJIHUYHE?
Cmenonenaiime Jlopema

Yuusepcurer Mukosiaca Pomepuca, r. BuibHioc, Jlursa

VYmpaBieHHe  BOOHBIMM  pecypcaMH  SIBISETCS ~ BaKHOM  00OnacTeio B
HpUPOONONb30BaHuN. VcciieoBaHne paccMaTpyUBaeT yIpaBIeHUE BOAHBIMU pECypCaMu
C COLMOJIOTHUYECKOM TOYKM 3peHHs. B craThe paccmaTpuBaeTcsi pa3BUTUE YIIPaBICHUS
BOJHBIMU PECYpCaMU U ONpPEIEISIFOTCS OCHOBHBIE 3Tallbl, a TaKKe TEKYIas CUTYyalHs
yIpaBieHus: BoiHbIME pecypcamu B PecnyOnuke Kapenusi (Poccusi) m B Jlurse. [ns
ONMCAHUs yNpaBJeHUs BOAHBIMU pecypcamu B JIuTBe ObLI MpOBENEH CpaBHHUTEIBHBIH
aHaIW3 YIOpaBJICHUS BOXHBIMH pecypcamMu B Pecryommke Kapenus. Llenbro cratem
SBJISIETCS yIpaBJieHHe BOJHbIMU pecypcamu B Pecniyomnuke Kapenus u B Jlutee. B crathe
AHATM3UPYIOTCS Pa3IMUHbIE COCTOSHUS OKpYXKarolel MPUPOIHOM cpelbl U COLUAaIbHBIX
yenoBuit. Llenp wuccnemoBaHus - 0003HAYUTH MOCIEACTBHS IOJUTHUKH YIPABICHHSA
BOJHBIMU pecypcaMy Ui MOJENeH yIpaBieHHs BOAHBIMH pecypcamu B JIuTBe u B
Pecnyonuke Kapemms. HccrnemoBanme CTaBUT CIEAYIONIYIO 3a7ady: ONpPENeTHUTh
HanOoee BaKHYIO NPUYMHY JUIA  TOBBILEHUS 3(P(EKTHBHOCTH MOIETH Pa3BUTHS
YIIpaBIIeHUsI BOJHBIX pecypcoB B JInTBe B HacTosmee Bpems. Takxke BaXXHO 00eCIIeUnTh
Oornee ¢ exTHBHOE TPUMEHEHNE TIPUHITUIIOB YCTOMYUBOTO Pa3BUTHS, Tpeiaras bonee
3(h(HeKTHBHYIO CXeMY YIIPaBIICHHS BOTHBIMU PECypPCaMU.

IKOJIOrHUECKOe COCTOSIHIE M0YB APKTHKH
ITonosa JTwomuna @eooposna, 10.C. Kopoouyuna, O.11. E¢hpemosa, A.H.
Tpogpumosa



and biomedicine

For the studied Arctic soils identified taxa of soil-ecological zoning, describes the
landscape (topography, vegetation) found systematic position at the level of soil type /
subtype. The basic soil agrochemical parameters and assess the level of contamination of
heavy metals in accordance with accepted approaches: by the multiplicity of the
maximum permissible concentration and APC at the complex coefficients. Analysis of
experimental data has shown a change of agrochemical parameters of soil in a wide range
and the presence of polymetallic contamination. The main pollutants classified as heavy
metals such as: Zn, Cu, Ni, As. According to the total index of soil contamination study
area are permissible level of pollution, with the exception of soil Cape Kanin Nos and on.
Sosnowiec.

Environmental effects of the drill cuttings discharge on the

Sakhalin shelf
Chebanova M.K., Zyryanov V.N.
Institute of Water Problems of Russian Academy of Sciences

Moscow

The aim of the research: to calculate and to analyze the negative effects on the
marine ecosystems of the drilling wastes discharges from offshore oil and gas
installations in tidal seas for example the Sakhalin shelf.

Main points of the research:

¢ To analyze initial environmental conditions of the research object.

o To determine the ecological significance and sensitivity of the environment of
the research area.

o To observe drilling wastes discharge regimes planned for using on the Sakhalin
shelf under the project Sakhalin-1.

e To calculate mud solids settling zone on the seabed, including largest distances
from the point of discharge.

e To estimate the thickness of the drilling wastes layer covering the affected
seabed.

¢ To estimate the environmental effects of drilling waste discharges.

Research object - Arcutun-Dagi field located on the north-east Sakhalin shelf in
Okhotsk sea basin (Sakhalin-1 project).

During boring works the main negative waste are drill cutting and bore-mud.
Drill cuttings are separated from the drilling fluids, cut with the seawater and disposed on

HNHCTUTYT ecTeCTBEHHBIX HAYK U OnoMeTuIuHbI CeBepHOro
(ApkTHYecKOoro) enepanbHOro ynusepcurera umenn M.B. JlomonocoBa

Jis  MCcleTOBaHHBIX apKTHUYECKUX TI0YB OMNPENCICHBl TAaKCOHBI ITOYBEHHO-
JKOJIOTHUCCKOTO paiOHUPOBAHMSA, MPHUBEICHO OmNMCcaHHe JaHamaptoB (penbed,
pPaCTUTEIHFHOCTh), YCTAHOBJICHO CHCTEMAaTHYCCKOE TIOJOXKCHHWE IIOYB HAa YpPOBHE
Tuna/montuna. VcciaemoBaHbl OCHOBHBIC arpOXHMHYCECKHE MOKA3aTeIH TI0YB U OICHECH
YPOBCHb 3arps3HCHUS MX TSDKEIBIMH METAJUTAMU COTJIACHO TPUHATHIM IOIXOJaM: IO
kpatHocty mpeBbimicHus [TJIK u OJIK, mo komruiekcHbIM ko3 duiimentaM. AHamus
AKCIEPUMCHTAIBHBIX JTAHHBIX MMOKa3aj M3MCHEHHE arpOXMMHYCCKHUX TOKa3aTeell Mmo4B
B IIUPOKHX TMpeAeiax W HAIMYHE MOJUMETAJUTHUECKOro 3arpsisHeHus. K OCHOBHBIM
[IOJUIIOTAHTAM OTHECEHBI Takue Tspkenble Mertaiuiel kKak: Zn, Cu, Ni, As. CormacHo
CyMMapHOMY TIOKA3aTeII0 3arpsS3HEHUS TOYBBI HCCICAYEMOW TEPPUTOPUU HMEIOT
JIONTyCTUMBINA YPOBEHb 3arpsi3HCHUs, 3a MCKIOUeHHeM mmouB Mmbica Kanmmn Hoc u o.
CocHogerl.

JKoJIorHYecKue NpodJieMbl, CBS3aHHbIE C pa3MelleHHeM

OypoBbIX 0TX010B Ha mejdbde CaxaanHa
Yeoanoea M.K., 3vipanoe B.H.

NucTutyT BogHbix npodJem Poccuiickoil akanemuu Hayk, MockBa
Llenb wWccnenoBaHMA: PAacCYUTaTh M INPOAHATM3UPOBATH CTENEHb HEraTHBHOI'O
BO3JEHCTBHMSA OYypOBBIX OTXOJOB HA OKPYKAIOLIYI0 CPEeAy NpPH Pa3palboTKe He(TAHBIX
MECTOPOKIACHHUI B MPHIMBHBIX MOPAX Ha nmpuMmepe iensda CaxaauHa.
Pemarorcsa 3amaun:
e AHaNM3 CYIIECTBYIOUIMX INPUPOJHBIX YCIOBHHA B PErHOHE CTPOMTEILCTBA
00BeKTa.
e  OmnpeneneHne SKOIOTMYECKON 3HAUUMOCTH TEPPUTOPHH BEAEHUS paboT.
e 0030p criocoOoB BeneHus paboT Mo pa3MeIIeHHIO0 OYPOBBIX OTXOJIOB.
e  Pacuer 30HBI OcaxkJeHHA TBepAOH (a3bl 3arpsA3HAIOIIMX BEIIECTB HA MOPCKOM
IHE, BKJIIOYAs MAaKCHMAJIbHbIE PACCTOSHHS OT HCTOYHHKA HOCTYIUICHUS
B3BECEH.
e  OreHKa TONIIUHBI TIOKPBITHS MOPCKOTO JIHA OYPOBBIMH OTXOIaMH.
e  OrueHka Bo3/ieiicTBUsI OYPOBBIX OTXOJ0B Ha (iopy U hayHy perHoHa.
OOBEKTOM  HCCIEAOBAHWHA  SABISETCA  MECTOPOXKICHHE ApkyryH-Jlaru,
pacmonoXeHHOE Ha CeBepO-BOCTOUHOM Imenb(e octpoBa CaxanuH B aKBaTOPUH
OxoTcKoro Mopst (pa3paboTka MECTOPOXICHHUS BEIETCs B paMkax mpoekTa Caxamua-1).
Bo Bpemst mpoBeneHUs pa3BeNOYHBIX M OKCIUTYATAlIHOHHBIX OYpOBHIX pPadoT
(“pa3OypuBaHms MECTOPOKICHUS ") OCHOBHBIMH OTXOJAMH, OKa3BbIBAIOIIIIMH HETATHBHOE
BO3JICHCTBHE HA OKPYKAIOLIYIO CPENy, SBISAIOTCS OypOBbIE PacTBOPHI M OypOBOH muIaMm.




the seabed through the discharge pipe. The pipe outlet end is located 10 meters above
sea bed. All bore mud up depth 1200-1300 m of boring wells is disposed on the sea bed.

Numerical calculations by the mathematical model of drill cutting and bore-mud
particles trajectories were carried out with and without taking into account tidal currents.
It was shown that tidal currents increase essentially the area of particles dispersing. Drill
cuttings particles will be spread by the tides on the distance of up to 10-15 km in the
direction transverse to the basic current, and up to 103 km in the direction of main steady
current. The thickness of the layer covering the seabed won’t be large (= 1 mm ).

The toxic impact on the biota will be the main threat for the environment.

16.00-17.00 - Dinner
19.00 - Bath

5.08 Seminar
9.00 - Breakfast

Seminar continues

Navigable canals in Russia
Martynov V.L.
Herzen State Pedagogical University of Russia, St. Petersburg

Backgrounds of
biotechnological
development

Pozin Alexander
”Belomortur” firm, the member of the Belomor biotechnology cluster
directors Union

Discussions. Planning of the possible projects.

the organization of Belomorsky
cluster and the perspectives of its

[lmam  ormemsiercss oT OypoBOro pacTBopa, pa30aBisieTcsi MOPCKOW BOMOH U
BBIOpachIBaeTCS B BOJY 4epe3 BHITYCKHYIO TpyOy Ha ypoBHe 10 MeTpoB Haj JHOM
Mops. Ha gHe pasmeniaercss Bech BRIOYPEHHBIM IITaM 10 TITyOWHBI cKBaKMH 1200 M -
1300 m.

[IpoBeneHsl 4YMCIIEHHBIE pacdeThl TPAaeKTOPWUH YacTUI OypoOBOTrO pacTBopa M
OypoBoro muramMa U IUIONIAJeld TOKPHITHS JHA C y4eToM W 0Oe3 ydeTa NPHIMBHBIX
TedeHuil. Iloka3aHo, 4TO NpPUIMBHBIE TEUEHHS CYIIECTBEHHO YBEIMYMBAIOT ILUIOLIA]b
pasHoca OYpOBBIX OTXOJOB, - YacTUIBI OypOBOrO IIJaMa pa3HOCATCS NPHIMBAMHU B
MONIEPEYHOM HAalpaBJICHUH K OCHOBHOMY T€UEHMIO Ha paccrosHue 10 10-15 kM, a mo
HaMpaBJIEHUIO MOCTOSHHOrO TeueHus - 10 103 kM. TommuHa NOKPBITHS MOPCKOrO JHA
B cpeaHeM HeOombmast (= 1 MM ).

OCHOBHYIO 9KOJIOTMYECKYIO0 OIacHOCTh IIpU cOpoce Iulama Ha JHO IpPEeACTaBIseT
€ro TOKCHKOJIOTHYECKOe BO3/IeHCTBUE Ha OHOTY.

16.00-17.00 - Y:xun
19.00 - Bans

5.08 Cemunap
9.00 - 3aBTpak

IIpoxosikeHue ceMuHapa

Cynoxonnbie kaHaabl Poccun

Mapmuinose Bacunuit /Ibeosuu

Poccuiickuii rocyiapcTBeHHbIN NeAaroru4ecKuii Y HuBepcuTeT UM.
A.N. I'epuena, Cankr-IleTepOypr

Ipeanocbliiku CO31aHUA beaomopckoro
OMOTEXHOJIOTHYECKOr0 KJacTepa HW MNepPCHeKTHUBbI €ro
pa3BUTHA

Ilo3un Anexcandp /lasuoosuu
000 «benxomoptyp», wien Cosera 1upekTopoB besioMopckoro
OMOTEXHOJIOTHYECKOr0 KjlacTepa

JAuckyccun. O0CyxaeHre BO3MOXKHBIX MPOEKTOB.



13.00-14.00 - Lunch 13.00-14.00 - O6en

14.00-17.00 14.00-17.00
Excursions on the island. Environment protection on the 3HaKoMCTBO ¢ ocTpoBoM. OXpaHa OKpYy:KalwIeil cpeabl HA
tourist object. TYPUCTHYECKOM 00BEKTE.
17.00-18.00 - Dinner 17.00-18.00 - Yikun
20.00 - Bath 20.00 - bans
6.08 — Departure from Sonostrov 6.08 Otbe3n c CanocTpoBa
7.00 - Breakfast 7.00 - 3aBTpak
Express-expedition on the research vessel Ecolog. Ikcnpecc-xenenuuusa Ha HUC «Ixkoaory.

Arrival to Petrozavodsk. ITIpu6eiTue B IleTpo3aBoack.



