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Ha 6a3e JImmuonormuaeckoro mactutyra CO PAH mpu ywactum baiikansckoro mysess THI[ CO PAH u
Upkyrckoii HaygHo# Onbmuoreku uM. M.J1. MomuarnoBa-CrOnpCKOTro mMpoOBOANTCS MEXAYHAPOIHAS KOH(EPEHITHS B
maMsATh O BhIaromeMcsi poccuiickom yderom [.1O. Bepemarune, opranmsaTope ¥ pyKOBOIUTENIE KOMIUIEKCHBIX
IIMPOKOMACIITa0HBIX HccienoBaHuil o3zepa baiikan. Kondepenmmus nmeer 60raTtyi0 HCTOPHIO M IPOBOAWUTCS
JImmuonorngeckum naCTUTYTOM CO PAH c 1989 roma xaxmpie IsTh JeT.

Bepemarnackue KoOH(GEpEHIINH SBISIOTCA KPYMHEHIINM MEpONPHUSTHEM, ITOCBIIIEHHBIM H3YYEHHUIO
MeXaHU3MOB 00pa30BaHus, OMOpPa3HOOOpa3ns, 3BOMIONNH 03epa baiikan, o3ep Mupa, APYrux BOIOEMOB U BOJIOTOKOB
CyIIN METOJaMH CMEXHBIX HayK (B TOM HYHCJE THAPOOMOIOTWH, TUAPOJIOTHH, TUAPOXUMHHU, (HU3UKHU, T'CONOTHH,
KJIUMATOJIOTUH, OWONOTHH H T.X.). Takoi KOMITJIEKCHBIM UM MEXIUCIUIUIMHAPHBIA MOAXOM K U3YYCHHIO IPUPOIBI
BOJIOEMOB KakK IIEJIOTO HEOOXOAWM JJISl YCTAHOBJICHHUS KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, IPOLECCOB U SIBICHUH
BO B3aMMOCBSI3H C OKPYXArOIIei cpemoil, mpOrHO3NPOBAaHMUS BO3MOKHBIX U3MEHEHHUH 1O/ BIUSHUEM €CTECTBEHHBIX
MIPOIIECCOB W aHTPOIIOTEHHBIX BO3ACHCTBHM, pa3pabOTKH METOIOB (PU3NIECKOT0, XHMUIECKOTO W OMOIOTHIECKOTO
MOHHTOPHUHTA, OICHKH BIHMSHHUSA XO3SHCTBEHHOH IEATEIHFHOCTH HAa OOBEKTHI OKPYXKAIOUICH NMPHUPOTHOU Cpemsl U
HAyYHOTO OOOCHOBAHHS MEPONPHUATHH, HEOOXOAWMBIX AJIS OXpaHbl balikama u Apyrux o3ep Mupa, pa3paboTKu
PEKOMEHAAINH 110 palMOHAIFHOMY HCIIOIB30BAaHUIO PECYPCOB 03€p M BOJOXPAHIIIUII.

[ToMuMO CEKLIMOHHBIX JOKJIaJ0B B paMmkax KondepeHiuu OynyT npeacTaBieHbl JEKIUU BEIyIIUX YUEeHbIX
MHpa B paMKax MeXayHapoaHOW HaydHOH IIKOJIBI JUTs MoJioaexu «PopMupoBaHue, SBOIIOLIS, OropasHooOpasue,
COBPEMEHHOE COCTOSHHE U MTPOTHO3 Pa3BUTHUS BOJOEMOB M BOJOTOKOB CYILN», a Takxke «MOJIOJeKHOI IIKOJIBI ISt
yaeHBIX-0ronoroBy. Lemnsro IlIkomn sBiseTcs pa3BUTHE M COBEPIICHCTBOBAHNE CHCTEMBI MTOJTOTOBKH CITCITHATIICTOB
BBICIIeH KBamM(UKanuu B oOOJacTH OWOJNIOTHYECKUX HAyK, OHOXMMHUHM, OKOJOTHM ¥ PalHOHAIBHOTO
MPUPOJOONB30BAHNS, HayK O 3eMile, MPHUBICYCHHE MOJIOACKH K YYAaCTHIO B HAYYHBIX MEKIMCHUTUIMHAPHBIX
UCCJIEIOBAaHUAX B OOJIACTH SKOJIOTMM KPYNHBIX BOJOEMOB W HMX 0accelHOB, pa3BUTHE COTPYIHHYECTBA C
POCCHHCKMMU U 3apyOeXKHBIMU HayYHBIMH LIEHTPaMH U yHUBepcuTeTamu. Briepoie B pamkax KoHdepeHun taxxke
npoiiger IkonpHas cekuust 1uist ydamumxcst 6-11 kiaccoB, BBITOIHSIOIUX HAYYHO-HCCIIEI0BATENLCKYIO paboTy moj
PYKOBOJICTBOM I1€/1arOrOB.

B pamkxax Kondepenumn B 2015 romy Oymer opramm3oBaH 4-if Baifkambckuit MukpoOHOIOrHIecKui
CHMITO3UYM C MEXIYHAPOIHBIM y4acTHeM «MUKpPOOPraHW3MEI M BHPYCHI B BOJHBIX dKOCHCTeMaxy. balkambckue
Muxkpobuonorndeckne CHMIO3UYMBI IPOBOIATCS Ha 0a3e madoparopun BoxHoM mukpoduonorun JIMH CO PAH ¢
2003 r. 1 ABASAIOTCA KPYHNHEWIIMMU HaydHbIMH MepomnpusatuaMu B Poccuiickoit ®@enepanun. Llens 4-ro BMC —
WHQOPMHUpPOBaHHE HAYYHOTO COOOLIECTBA O JOCTHIKGHUSX, IOCBSIIEHHBIX BOIpoOcaM Ouopa3sHooOpasus,
COBPEMEHHOI'O COCTOSAHUA, MOHUTOPHUHTA BOJOEMOB U BOIOTOKOB CYIIIHN.

The 6" International Vereshchagin Baikal Conference is hosted by Limnological Institute of Siberian
Branch of the Russian Academy of Sciences together with the Baikal Museum of Irkutsk Scientific Centre SB RAS
and Molchanov-Sibirsky Irkutsk Regional Multipurpose Scientific Library. This Conference is dedicated to the
memory of Gleb Vereshchagin, an outstanding Russian scientist, who organised comprehensive large-scale studies
at Lake Baikal. Every 5 years beginning from 1989, this Conference is held by Limnological Institute.

Vereshchagin conferences are major scientific events, which cover various aspects of research related to
mechanisms of formation, biodiversity, evolution of Lake Baikal and other aquatic ecosystems of the world, using
methods of interdisciplinary sciences (including hydrobiology, hydrology, hydrochemistry, physics, geology,
climatology, biology, etc.). Such a comprehensive and interdisciplinary approach to studies of aquatic ecosystems
helps find quantitative regularities, processes and phenomena occurring in the environment, forecast possible
changes caused by natural processes and anthropogenic impact, as well as develop methods for physical, chemical
and biological monitoring, evaluate the effect of economic activity on the environment and give scientific
background for measures in protection of Lake Baikal and other lakes of the world.

International Scientific School for Young Researchers "Formation, Evolution, Biodiversity, Recent State
and Forecast of Development of Aquatic Ecosystems"” and "School for Young Researchers-Biologists" are held
within the framework of the Conference. Leading scientists of the world have been invited to deliver lectures. The
aims of these Schools are to develop and improve the system of preparation of highly qualified specialists in the
sphere of biology, chemistry, ecology and rational land use, as well as to involve young researchers in scientific
interdisciplinary studies of large water bodies and their basins, in development of cooperation between Russian and
foreign scientific centres and universities. School Session is organised for the first time for students from 6-11
grades who are involved in scientific investigations under the leadership of supervisors.

The 4th Baikal Symposium on Microbiology (BSM-2015) "Microorganisms and Viruses in Aquatic
Ecosystems" is held within the framework of the Conference. Since 2003, Baikal Symposiums on Microbiology
have been held at Limnological Institute SB RAS by Laboratory of Aquatic Microbiology. The aim of the BSM-
2015 is to inform the scientists on achievements in investigations of biodiversity, current state and monitoring of
aquatic ecosystems.



COMMITTEES

INTERNATIONAL STEERING COMMITTEE OF THE CONFERENCE:
Chairman — Michael Grachev, Member of the Russian Academy of Sciences, LIN SB RAS, Irkutsk, Russia;
Co-Chairman - Lyubov Sukhanova, LIN SB RAS, Irkutsk, Russia;
Alexander Alimov, St. Petersburg, Russia;
Dmitry Bogolyubov, Institute of Cytology RAS, St. Petersburg, Russia;
Richard Gordon, University of Manitoba, Winnipeg, Canada;
Ivana Karanovic, Hanyang University, Seoul, Koreg;
Arkady Matveev, Irkutsk State University, Irkutsk, Russia;
Hirotsugu Minami, Kitami Institute of Technology, Kitami, Japan;

Marianne Moore, Wellesley College, Wellesley, Massachusetts, USA;

John Parkes, Cardiff University, Cardiff, UK;

Nikolay Pimenov, Winogradsky Institute of Microbiology RAS, Moscow, Russia;

Vera Slaveykova, University of Geneva, Geneva, Switzerland;

Nikolay Filatov, Northern Water Problems Institute, Karelian Research Centre RAS, Petrozavodsk, Russia;

Akihiro Hachikubo, Kitami Institute of Technology, Kitami, Japan;

Hiroshi Hara, Tokyo University of Agriculture and Technology, Tokyo, Japan;
Ruprecht Jaenicke, Institute for Physics of the Atmosphere, University Mainz, Mainz, Germany.

INTERNATIONAL STEERING COMMITTEE OF THE SYMPOSIUM:
Chairman - Valentin Drucker, Academician of RAE, Prof., Limnological Institute SB RAS, Irkutsk, Russia;
Co-Chairman - Tae-Seok Ahn, Kangwon National University, Republic of Korea;

Lyubov Buzoleva, Far Eastern Federal University, Russia;

Yasunori Watanabe, Rissho University, Japan;

Valery Gal’chenko, Corresponding member of RAS, Winogradsky Institute of Microbiology RAS, Russia;

Valentina Drabkova, Institute of Limnology RAS, Russia;
Tamara Zemskaya, Limnological Institute SB RAS, Irkutsk, Russia;

Lyubov Kondratyeva, Institute of Water and Ecology Problems FEB RAS, Russia;

Jumaniyaz Kutliev, Microbiology Institute ASc RUz, Uzbekistan;

Bair Namsaraev, Institute of General and Experimental Biology SB RAS, Russia
Galina Olejnik, Institute of Hydrobiology of NAS of Ukraine, Ukraine;
Valentina Parfenova, Limnological Institute SB RAS, Irkutsk, Russia;
Vladimir Fialkov, Baikal Museum ISC SB RAS, Listvyanka, Russia.

LOCAL STEERING COMMITTEE:

Vadim Annenkov, LIN SB RAS, Irkutsk, Russia;
Sergey Belikov, LIN SB RAS, Irkutsk, Russia;
Olga Belykh, LIN SB RAS, Irkutsk, Russia;
Natalia Belkova, LIN SB RAS, Irkutsk, Russia;
Olga Glyzina, LIN SB RAS, Irkutsk, Russia;
Alexander Gorshkov, LIN SB RAS, Irkutsk, Russia;
Nikolay Granin, LIN SB RAS, Irkutsk, Russia;
Yelena Dzyuba, LIN SB RAS, Irkutsk, Russia;
Valentin Drucker, LIN SB RAS, Irkutsk, Russia;
Tamara Zemskaya, LIN SB RAS, Irkutsk, Russia;
Sergey Kirilchik, LIN SB RAS, Irkutsk, Russia;
Yelena Likhoshway, LIN SB RAS, Irkutsk, Russia;
Irina Marinayte, LIN SB RAS, Irkutsk, Russia;

Viktor Minaev, LIN SB RAS, Irkutsk, Russia;

Olga Pavlova, LIN SB RAS, Irkutsk, Russia;

Valentina Parfenova, LIN SB RAS, Irkutsk, Russia;
Olga Rusinek, Baikal Museum ISC SB RAS, Listvyanka,
Russia;

Alexander Suturin, LIN SB RAS, Irkutsk, Russia;

Oleg Timoshkin, LIN SB RAS, Irkutsk, Russia;

Andrew Fedotov, LIN SB RAS, Irkutsk, Russia;
Vladimir Fialkov, Baikal Museum ISC SB RAS,
Listvyanka, Russia;

Oleg Khlystov, LIN SB RAS, Irkutsk, Russia;

Tamara Khodzher, LIN SB RAS, Irkutsk, Russia;
Dmitry Sherbakov, LIN SB RAS, Irkutsk, Russia.

LOCAL ORGANIZING COMMITTEE:

Dmitry Babanin, LIN SB RAS, Irkutsk, Russia;
Maria Bashenkhaeva, LIN SB RAS, Irkutsk, Russia;
Yekaterina Bedoshvili, LIN SB RAS, Irkutsk, Russia;
Ekaterina Volkova, LIN SB RAS, Irkutsk, Russia;
Alexay Gurulev, LIN SB RAS, Irkutsk, Russia;
Alexandra Zakharenko, LIN SB RAS, Irkutsk, Russia;
Julia Zvereva, LIN SB RAS, Irkutsk, Russia;

Julia Kaplyukova, LIN SB RAS, Irkutsk, Russia;
Oleg Kotsar, LIN SB RAS, Irkutsk, Russia;

Olga Maikova, LIN SB RAS, Irkutsk, Russia;

Elena Mamaeva, LIN SB RAS, Irkutsk, Russia;

Svetlana Morenko, LIN SB RAS, Irkutsk, Russia;
Olga Medvezhonkova, LIN SB RAS, Irkutsk, Russia;
Galina Nagornaya, LIN SB RAS, Irkutsk, Russia;
Nadezhda Potapskaya, LIN SB RAS, Irkutsk, Russia;
Yelena Sukhanova, LIN SB RAS, Irkutsk, Russia;
Alexey Tutrin, LIN SB RAS, Irkutsk, Russia;

Ksenia Kharitonenko, LIN SB RAS, Irkutsk, Russia;
Svetlana Chernitsyna, LIN SB RAS, Irkutsk, Russia;
Yulia Shtukova, LIN SB RAS, Irkutsk, Russia;

Olga Shubenkova, LIN SB RAS, Irkutsk, Russia.

Conference Secretariat - Yulia Sapozhnikova, Limnological Institute SB RAS, Irkutsk, Russia;
Symposium Secretariat - Natalia Belkova, Limnological Institute SB RAS, Irkutsk, Russia.



CBEJEHMUS O COCTABE KOMUTETOB

MEXJIYHAPOJIHBIN OPTAHU3AIIMOHHBII KOMUTET KOH®EPEHIIUH
Ipencenareas - I'paueB ML.A., akanemux, u.o. qupexropa JIMH CO PAH, Upkytck, Poccus;
Conpeaceaarenn - Cyxanosa JI.B., k.0.H., n.0. 3am. aupekropa JIMH CO PAH, Upkyrck, Poccus,
AmmnmvoB A.®D., akagemuk, 1.0.H., mpodeccop, Cankr-IlerepOypr, Poccus;
Boromto6os /1.C., 1.6.H., B.H.c. UHcTuTyT tutonoruu PAH, Cankr-IletepOypr, Poccus;

Topaown P., mpod., Yausepcurer MaunuTtoObl, Bunnuner, Kanana;
Kapanosnu U., npod., Yausepcurer XanbsH, Ceyin, FOxnas Kopes;

MarseeB A.H., 1.0.H., nekaH 6uonoro-nouseHHoro ¢akynsrera UI'Y, Upkyrck, Poccus;

Munamu X., ipod., TexHonmorndeckuit uHcTUTYT Kntamu, Kuramu, SAnonwns;

Myp M.B., mpocd., Otnen Guonornyeckux HayK Kojuiemxa Yaacan, Yancnu, Maccauycetc, CLLA;

[Mapkc P.JIx., npod., Yuusepcurer Kapaudda, Kapandd, Bemukobpuranus;

IMumenos H.B., 1.0.H., 3am. mupektopa, MacTHTYT MUKpoOuonoruu uM. C.H. Bunorpazackoro, Mocksa, Poccus;
CrageiikoBa B., mpod., mupexrop UuacTuTyTa ®.-3. ®opens, Yuusepcurer JKenessl, XKenesa, llIBeiinapns;
Ounatos H.H., wnen-kopp., A.T.H., npo¢., UacTuTyT Bomubx npobnem Cesepa KapHL] PAH, ITerpo3aBoxck, Pocens;
Xaunky6o A., mpod., TexHonmornueckuit uacTUTYT Kntamu, Kuramu, SAnonns;

Xapa X., mpod., TOKUICKHI YHUBEPCUTET CEILCKOTO XO03sIHCTBA U TexHomorui, Tokuo, SnoHns

Suuke P., npod., MuctutyT dusuku atmocdeps!, Yuusepcuter Maiinna, Maitnn, 'epmanus.

MEXJIYHAPOIHBIN OPTAHU3AIIMOHHBLIA KOMUTET CUMITO3UYMA
Mpencenarens - JIprokkep B.B., akan. POA, npod., Jlumuaonormndeckuit uactutyr CO PAH, Poccus;
Comnpeaceaarenn - AH T.C., mpod., Kaarsouckuii Yausepcuret, Kopes.
Bysonesa JI.C., mpod., [JansreBocTounblii @enepansHelii YHuBEpcuteT, Poccus;

Baranabe S1., mpod., Toxuiickuii Y HuBepcuTeT, Anonus;

lanpuenko B.®D., wn.-kopp. PAH, npod., Uucturyt mukpoduonoruu um. C.H. Bunorpaackoro PAH, Poccus;

Jpabkosa B.I"., mpod., Uucturyt o3eposenenus PAH, Poccus;

3emckas T.U., n.6.1., JIUH CO PAH, Upkytck, Poccus;

Konnpatsera JI.M., mpod., MHCTHTYT BOAHBIX 1 3K0I0THUecKux nmpodiem IBO PAH, Poccus;
Kytmues 1., mpod., Uactutyt mukpoduonorun AH PVY3, Y36ekucran;
Hawmcapaes b.b., npod., UncturyT ob1eit u sxcnepumenrtanbaoii 6uonorun CO PAH, Poccus;

Oneiinuk I'.H., npod., Uuctutyt runpoduonornn HAH Y, Vkpauna;
Map¢enora B.B., k.6.H., nonent, JINMH CO PAH, Upkytck, Poccus;

®uankoB B.A., k.r.H., baiikansckuii my3eit UHL] CO PAH, Jluctesinka, Poccus.

PETMOHAJIbHBIN OPTAHU3AILIMOHHBIA KOMUATET

AmnnenkoB B.B., n.x.u., JIUH CO PAH, Upkytck, Poccus;
bemukos C.U., 1.6.1., IMH CO PAH, Upkytck, Poccus;
benpix O.U., k.6.1., JIUH CO PAH, Upkyrck, Poccus;
Benpkosa H.JL., k.6.H., JIUH CO PAH, Upkytck, Poccus;
I'mezuna O.10., x.6.1., JIUH CO PAH, Upkytck, Poccus;
lopmkoB A.I'., k.x.H., JIMH CO PAH, Upkytck, Poccus;
I'panun H.I', k.r.1., JIMH CO PAH, Upkytck, Poccus;
J3106a E.B., k.6.1., JIUH CO PAH, Upkyrck, Poccus;
Hprokkep B.B., n.6.1., JIUH CO PAH, Upkytck, Poccus;
3emckas T.U., n.6.1., JIUH CO PAH, Upkytck, Poccus;
Kupuipunk C.B. x.6.1., JIUH CO PAH, Upkyrck, Poccus;
Jluxomsaii E.B., 1.6.1., JIUH CO PAH, Upkyrck, Poccus;
Mapunaiite U.1., k.6.1., JIMH CO PAH, Upkytck, Poccus;
Munaes B.B., JIUH CO PAH, Upkyrck, Poccus;

[TaBnora O.H., k.6.1., JINUH CO PAH, Upkytck, Poccus;
ITapdenosa B.B., k.6.1., JIUH CO PAH, Upkytck, Poccus;
Pycunek O.T., n.6.1., Baiikansckuii myseit UHI[ CO PAH,
Jlucrsiaka, Poccus;

Cyrypun A.H., kr.-m.uH, JIMH CO PAH, MHpkyTck,
Poccus;

Tumomkun O.A., 1.6.1., JIUH CO PAH, Upkyrtck, Poccus;
®enoroB AL, ar.-m.u., JIMH CO PAH, HWpkyrck,
Poccust;

OuankoB B.A., kx.1.1H., baiikansckuii myzeit UHL] CO PAH,
JInctBsiaka, Poccus;

XieicroB O.M., JIMH CO PAH, Upkytck, Poccus;
Xomxep T.B., a.r.u., JIUH CO PAH, Upkyrck, Poccus;
lep6akos J1.1O., 1.6.1., IUH CO PAH, Upkytck, Poccus;

HUCIOJHUTEJIBLHBIA KOMUATET

ba6anun 1.I'., JIUH CO PAH, Upkyrck, Poccus;
Bamenxaesa M.B., JINH CO PAH, Upkytck, Poccus;
benomsumu E. /1., k.6.H., JIMH CO PAH, Upkytck, Poccus;
Bonxkosa E.A, JIMH CO PAH, Upkyrck, Poccus;
lanaussun A.JL., JINH CO PAH, Upkyrck, Poccus;
I'ypynes A.A., JIUH CO PAH, Upkytck, Poccus;
3axapenko A.C., JIMH CO PAH, Upkyrck, Poccus;
3sepesa 10.M., JIMH CO PAH, Upkyrck, Poccus;
Kamumrokona 10.B., JIMH CO PAH, Upkytck, Poccus;
Komaps O.B., JIUH CO PAH, Upkyrck, Poccus;
Jlomakuna A.B., k.6.H., JINH CO PAH, HUpkytck, Poccus;
Maiikosa O.0., x.6.1., JIUH CO PAH, Upkytck, Poccus;
Mawmaesa E.B., n.c., JIUH CO PAH, Upkyrck, Poccus;
Mopenxko C.B., JINH CO PAH, Upkyrck, Poccus;
Mengesxxonkosa O.B., JIUH CO PAH, Upkytck, Poccus;

Haropnas I'U., JINH CO PAH, Upkyrck, Poccus;
Ioranckas H.B., x.6.1., JIUH CO PAH, Upkyrck, Poccus;
CyxanoBa E.B., x.6.1., JIUH CO PAH, Upkytck, Poccus;
Trotpun A.B., JIUH CO PAH, Upkyrck, Poccus;
Xaputonernko K.B., JIUH CO PAH, Upkytck, Poccus;
Yepuuupina C.M., k.6.H, JIMH CO PAH, MHpkyrtck,
Poccus;

ITeikoBa FO.P., x.6.1., JIUH CO PAH, Upkytck, Poccus
ly6enkoBa O.B., x.6.H., JIUH CO PAH, Hpkyrck,
Poccus;

Cekperapb Kongepenuuu - Canoxnukosa 1O.I1., JIMH
CO PAH, Upkyrck, Poccus;

Cexperapp Cummno3uyma - benskoa H.JI., k.0.1., JIUH
CO PAH, Upkyrck, Poccust



Sponsors
IIpu noaepikke

Russian Foundation for Basic Research, grant
No. 15-04-20683 g
Poccuiickuii honp QyHIaMEeHTATBHBIX
uccnenopanuii, rpant Nel5-04-20683 r

POPU
@ JSC Irkutskenergo

NMPKYTCKSHEPIO OAO «MpKyTCKIHEPrON»

DHEPIMoOYroJfibHAA KOMIMAHILIA

Siblabservis Ltd.

C (2] 6 n Q 6 C e p BUAUC 000 «CubJIa6CepBucy

The administration of Irkutsk
Anmunnctpanys r. Upkyrcka

Hotel Irkutsk
T'octuanna «pkyTck»

Baikal Seal Aquarium
Nerpinarium Ltd.
00O «AxBapuym balikanbckol HepIbD»

Closed JSC Irkutsk Mineral Water

Bottling Plant
3A0 «MpkyTtckuit 3aBoJ1 po3/IMBa
MUHEPAJIBHBIX BOI»

MAIA AE Palace of Art, Irkutsk
MAOY O «/IBopen TBOpUeCTBay, T.
Hpkytck

Baikal water Ltd.
000 «Bopa Batikama»

Travel and recreation company Eastland
Typucruueckas koMmnanus «cTiaHI»

(Hctrom



CONTENT
COJEPKXAHUE

PROCEEDINGS OF EDUCATIONAL SCHOOL
MATEPHAJIBI OGPA3OBATEJILHOM IKOJIBI

Jaenicke R. A PRIMARY BIOLOGICAL ATMOSPHERIC AEROSOLS ......ccoiiiieiiirieiirisieiet et 22
Bogolyubov D.S. OOCYTE NUCLEAR STRUCTURES IN PRORHYNCHID TURBELLARIANS ........ccoooiiiniiiinirieiieins 22
Boromo6os [I.C. SJIEPHBIE CTPYKTYPBI OOLIMTOB TYPBEJIISPUM-TIPOPUHXML........cocvveveivrecicieseseesies e 23
Drucker V.V. PHAGES OF LAKE BAIKAL: CURRENT SCIENTIFIC MYSTERY OF NANOWORLD..........cccccevinrininininns 24
Jlproxkep B.B. ®AT' O3EPA BAKAJI — COBPEMEHHA S HAYUHASI TAMHA HAHOMUPA ..o, 25
Filatov N., Panin G., Diansky N., Ibraev R., Nazariova L., Golosov S., Viriuchalkina T. RESULTS OF MODELING AND
EXPERIMENTAL INVESTIGATIONS OF ECOSYSTEMS OF LARGE LAKES OF EURASIA ... 26
Gordon R. PROGRESS REPORT ON DIATOM BIOFUEL PRODUCING SOLAR PANNELS........cccoiiiiirei e 27

Hachikubo A., Oota Y., Sakagami H., Minami H., Yamashita S., Takahashi N., Shoji H.,Khlystov O., Kalmychkov G., De

Batist M. REGIONAL CHARACTERISTICS OF HYDRATE-BOUND HYDROCARBONS IN LAKE BAIKAL ......... 28
Khodzher T.V. PRESENT-DAY CHEMICAL COMPOSITION OF HABITATS FOR BAIKAL ORGANISMS.........ccccoeoininnns 29
Xomxkep T.B. COBPEMEHHbBI XUMUYECKHI1 COCTAB CPE/JIbl OBUTAHUS BAMKAJIBCKUX OPTAHU3MOB ....... 29
Lyakh A.M., Lelekov S.G. TAXONOMIC KEYS: FROM DIHOTOMOUS KEYS TO ADAPTIVE EXPERT SYSTEMS......... 29
JIsx A.M., Jlenexos C.I'. OIIPEJIEJIMTEJIN: OT JIMXOTOMMWYECKHUX KJIFOUEHN K AJAITMBHBIM SKCIIEPTHBIM

CHCTEMADM ..o bbb bbb bbb bbb e bbb e s bbb bbb 30
Michel E., Todd J.A., Soreghan M.J. THE SHELL BEDS OF LAKE TANGANYIKA: PALAEOECOLOGY,
ENVIRONMENTAL CHANGE AND LIVING SYSTEMS ... 30

Minami H., Hachikubo A., Yamashita S., Sakagami H., Kasashima R., Oshikiri N., Takahashi N., Shoji H., Khlystov O.,
Pogodaeva T., Khabuev A., Belousov O., Naudts L., De Batist M., Grachev M. CHEMICAL ANALYSIS OF PORE
WATERS FROM GAS HYDRATE-BEARING SEDIMENT CORES RETRIEVED AT THE KUKUY CANYON

MUD VOLCANOES AND THE OTHER SEEP SITES IN LAKE BAIKAL .....ccoo ittt 31
Pimenov N.V. ANAEROBIC METHANE OXIDATION IN FRESHWATER ECOSYSTEMS ........coccoiiiiiiieeeeecece e 32
TIumenor H.B. AHADPOBHOE OKUMCJIIEHUE METAHA B ITPECHBIX BOJOEMAX .....cooiiiieiiiecieecee et 32
Saito T., Prozorova L., Kameda Yu., Morii Yu., Fukuda H., Chiba S. A MOLECULAR PHYLOGENY OF

PLANORBIDAE (GASTROPODA, PULMONATA) IN FAR EAST ..ttt 33
Shimaraev M.N., Sinyukovich V.N., Sizova L.N., Kuimova L.N., Troitskaya E.S. CHANGES OF ICE THERMAL AND

WATER REGIME OF LAKE BAIKAL IN 1950-2014 ......oooiiieiiecie sttt s et ste s tae s tae e staeataeanaaestnaestneannee e 34
[nmapaee M.H., CuntokoBnu B.H., Cmsosa JL.H., Kymmoma JI.H., Tpomukas E.C. U3MEHEHUE JIEJOBO-

TEPMUYECKOT'O U BOJJHOI'O PEKUMA O3EPA BAUKAIL B 1950-2014 T ..o 34
Sinyukovich V.N., Kurbatova N.N., Chernyshov M.S. RECONSTRUCTION OF LAKE BAIKAL LEVEL AFTER

REGULATION AND OPTIMAL REGIME FOR USE OF ITS WATER RESOURCES ..........cooiiiieieese e 35
Cumrokosud B.H., Kyp6arosa H.H., Yepmemmor M.C. PEKOHCTPYKIIMS YPOBHS 03. BAMKAJI IIOCJIE

3APET'YJIMPOBAHMS U OIITUMAJIBHBINA PEXXHM UCIIOJIB30BAHUS EI'O BOJIHBIX PECYPCOB................ 35
Sitnikova T.Ya., Pogodaeva T.V., Khlystov O.M., Kalmychkov G.V., Mekhanikova 1.V., Zemskaya T.l. BENTHIC

COMMUNITIES OF THE DEEP ZONE OF LAKE BAIKAL: STRUCTURE AND FUNCTIONING...........ccccovvevinenen 36

CutaukoBa T.M., ITorogaesa T.B., XueicroB O.M., Kanmerukor I'.B., MexanukoBa U.B., 3emckas T.M. BEHTOCHBIE
COOBIIECTBA I''TYBOKOBO/HOI 30HbI O3EPA BAMKAJL: CTPYKTYPA U ®YHKIIMOHUPOBAHIE ......... 37

Timoshkin O.A., Malnik V.V., Sakirko M.V., Bondarenko N.A., Rozhkova N.A., Sheveleva N.G., Volkova E.A.,
Nepokrytykh A.V., Zaitseva E.P., Medvezhonkova O.V., Lukhnev A.G., Zvereva Yu.M., Poberezhnaya A.E.,
Shirokaya A.A., Potapskaya N.V., Tomberg V., Domysheva V.M., Timoshkina E.M., Kupchinsky A.B.
ECOLOGICAL CRISYS IN THE COASTAL ZONE OF LAKE BAIKAL ......oiiiie ettt 37

Tumomkna O.A., Mampauk B.B., Cakupko M.B., bormapenko H.A., PoxkoBa H.A., llleBeneBa H.I'., BomkoBa E.A,
HenoxkpsiTsix A.B., 3aiiuesa E.I1., Mensexxonkosa O.B., Jlyxnes A.I'., 3BepeBa F0.M., ITobepexnas A.E. [llupokas

A.A., Tloranckas H.B., Tomoepr 1.B., lomeimea B.M., Tumomkraa E.M., Kymauackuit A.B. ..o 40
[upokass A.A., Tloranckas H.B., TomGepr W.B., JdompmmeBa B.M., Tumomkwna E.M., Kymuunckuit A.b.
SKOJIOTMYECKHIA KPU3UC B TIPUBPEXXHOM 30HE O3EPA BATKAIL ..o 40

Todd J.A., Burgon J.D., Michel E. UNEXPECTEDLY HIGH SPECIES DIVERSITY REVEALED IN AN ENDEMIC
GASTROPOD GENUS (PARAMELANIA) FROM LAKE TANGANYIKA: THE COMPLEMENTARY ROLE OF

OLD AND NEW COLLECTIONS ...ttt ettt ettt ee st e ettt e st e et s s stesteestsesaesbeesbssseesbaesbssseesteesbsesbesseesbaeseesreesresans 42
Usoltseva M.V., Rasskazov S.V., Titova L.A., Vershinin K.E., Chuvashova I.S., Fedotov A.P. FRESHWATER FOSSIL
DIATOMS OF THE BATKAL REGION ...ttt ettt te st s et st e st s te s 1t setsssas st s e stsssaestasstsssessbaestssseestaestsssensraens 43



VYconbuea M.B., Pacckazos C.B., Turosa JI.A., Bepmumnun K.E., Uysamosa N.C., ®enotoB A.Il. UCKOITIAEMBIE
I[TPECHOBO/IHBIE JJUATOMOBBIE BOJJOPOCIIA BAUKAJTIBCKOTO PETUOHA ...
Wanzenbock J. THE SIGNIFICANCE OF LARVAL FISH SURVEYS IN PREDICTING YEAR CLASS STRENGTH IN
WHITEFISH (COREGONUS LAVARETUS L.) DOMINATED LAKES ......ccocotitieitiese e e ettt ste e e
Williams D.M. DIATOM ENDEMISM, LAKE BAIKAL AND THE PACIFIC: WHAT CAN BE FOUND IN MUSEUM
COLLECTIONS ..ttt et ettt e e e e et e et e e st e e e hteeabeeeabeeaateesabeeabee e baeanbeesabeeesbeeabeeenbeesnteesasseasseeaseeenbeesnteessraeaseeenses
Zemskaya T.I., Lomakina A.V., Mamaeva E.V., Chernitsyna S.M., Shubenkova O.V., Zakharenko A.S., Galachyants Yu.P.,
Likhoshvay A.V., Pavlova O.V., Bukin S.V., Khanaeva T.A., Morozov 1.V., Miller B. BENTHIC MICROBIAL
COMMUNITIES AS NATURAL FILTERS OF LAKE BAIKAL ..ottt ettt
3emckas T.U., Jlomakuna A.B., MamaeBa E.B., Uepaunsina C.M., Illybenkosa O.B., 3axapenko A.C., Ianaussun FO.I1.,
JluxommBaii A.B., IlaBmosa O.B., Bykun C.B., Xanaesa T.A., MopozoB N.B., Mumiep b. BEHTOCHBIE
MUKPOBHBIE COOBIIECTBA KAK ECTECTBEHHBIE BUO®UIIBTPBI BAMKAJIA ...

SESSION AND POSTER PRESENTATIONS
CEKIIMOHHBIE 1 ITOCTEPHBLIE JTJOKJIA/IbI
Adamovich B.V., Zhukova T.V. LONG-TERM DYNAMICS AND MAIN FACTORS OF ECOSYSTEM’S EVOLUTION
OF NAROCH LAKES (BELARUS) ......coutiiiiiieireie st eeseseeteseeseseesestesessessesessesessessasesessessesessessssensasessasessesessesessensaseneas
AnamoBnu B.B., XKykoa T.B. MHOI'OJIETHAA JMHAMUKA W OCHOBHBIE ®AKTOPHI 3BOJJIOLINUN
OKOCUCTEMBI HAPOUYAHCKUX O3EP (BEJTAPYCD)....ciiiiiiiiie ittt ettt nnea e
Alexandrov Z.V., Ermakova Y.S. EVALUATION OF THE CONTENT OF MINERAL NITROGEN IN THE AZOV SEA
L 2 0 SRS
Anexkcanzaposa 3.B., Epmakosa S1.C. OHEHKA COJEPXXAHUA MUHEPAJIbHBIX ®OPM A30TA B A30OBCKOM
1Y (0 & D S 300 () U T 3 PSP RUPRSPPURRUPI
Axenov-Gribanov D., Rebets Y., Tokovenko B., Voytsekhovskaya 1., Protasov E., Timofeyev M., Luzhetskyy A.
ACTINOBACTERIA ISOLATED FROM DOMINANT BAIKAL MACROINVERTEBRATES AS A SOURCE OF
NOVEL BIOLOGICALLY ACTIVE COMPOUNDS ......ceoiiretirietteiee e eseeeseeseseeseseesessenssseseesessesessensasensasessesessensssenes
Bazhenova O.P. CHANGE IN PHYTOPLANKTON OF LAKE LENEVO (OMSK REGION) UNDER RECREATION
O RSP
baxenosa O.JI. HU3MEHEHUE ®UTOIIJIAHKTOHA O3EPA JIEHEBO (OMCKAS OBJIACTH) TIO/]
BOSJIENCTBIYEM PEKPEALIMN .........coooviveieeeeeeeeeeeeeeeeeee et s et ese e s ene s ane s se st st s s ss st eseseenessenenaenen
Basharina T.N., Glyzina O.Yu., Bazarsadueva S.V., Glyzin A.V., ltskovich V.B., Radnaeva L.D. ON THE STUDY OF
LIPIDS ROLE IN THE DEVELOPMENT OF RESPONSES OF SPONGES COMMUNITIES TO EXTERNAL
L= G SRS
bamapuna T.H., T'nesuna O.10., bazapcanyesa C.B., I'neun A.B., Mukosuu B.b., Pagnaesa JI.JI. K U3YUEHUIO POJIN
JIMIIUJO0B B PA3SBUTUU OTBETHBIX PEAKLMI COOBIIECTBA I'VEOK HA BJIMSHUE BHEIIHUX
(O N S L O ) 5@ ] > J PSPPSR
Bedoshvili Ye.D., Haritonenko K.V. COLCHICINE INFLUENCE ON THE VALVE MORPHOGENESIS OF
AULACOSEIRA ISLANDICA (O. MULLER) SIMONSEN ........ooiititieititstieceetstss sttt esssestssssssssssssessssssssassnessssssessessnns
benomBun  E.JI., Xapuronmeko K.B. BIIMIAHUE WHIMBUTOPA MMUKPOTPYBOYEK KOJIXMIMHA HA
MOP®OT'EHE3 CTBOPKH AULACOSEIRA ISLANDICA (O. MULLER) SIMONSEN .......cocooiiiiiieceiseereeeeisseneenn,
Belyaeva E., Yershova O., Bairova T., Kaljuzhnaja O. PREVALENCE OF GENE POLYMORPHISM OF
GLUTATHIONE-S-TRANSFERASES IN ETHNIC GROUPS LIVING IN THE EASTERN SIBERIA .........cccovoovvienne
Bbensiera E.B., Epmosa O.A., bauposa T.A., Kamoxnas O.B. PACTIPOCTPAHEHHOCTS ITOJIMMOP®HN3MOB I'EHOB
TJIYTATUOH-S-TPAHC®EPA3 B OTHHUYECKUX TIPVIIIIAX, TTPOXHWBAIOIIMX HA TEPPUTOPUU
BOCTOUHOM CUBUPH ..........oooeieeeeeeeeeeeeeetee ettt st ee et ettt es s en et ene s et st en st en s e en s en st eneseene s eneneenen
Berdasova A.S., Buzoleva L.S., Bogatyrenko E.A. RESEARCH FORMATION OF BIOFILM LISTERIA
MONOCYTOGENES AND ASSOCIATED SAPROTROPHIC BACTERIA ISOLATED FROM FOOD items..............
Bepnacosa A.C., Bysonesa JI.C., Boratsipenxo E.A. UCCIIEJOBAHUE ITPOITECCA BUOITIEHKOOBPA3OBAHUS
LISTERIA MONOCYTOGENES MU ACCOILIMMPOBAHHBIX C HUMU CAIPOTPO®HBIX BAKTEPHIA,
BBIJAEJIEHHBIX U3 TTPOJIYKTOB ITHTAHISL........viiiiiiie ettt sttt e e nntn et
Bessudova A.Yu., Sorokovikova L.M., Firsova A.D., Tomberg I.V. WATER QUALITY IN THE LOWER PART OF THE
YENISEY RIVER ...ttt ettt ettt et st e st £ e s e et et b e a2 a8t 45 e st a8 e st e £ et et e eees e eaensebe e abeneesenteneeannsaneneas
beccynosa A.1O., CopokoBukosa JI.M., ®upcosa A./l., Tom6epr 1.B. KAUECTBO BOJ] HUXKHEI'O YHACTKA PEKU
EHVICET ...t
Blokhina N.S. THE INFLUENCE OF WIND AND DEPTH OF THE RESERVOIR ON THE FORMATION OF THE
CURRENTS AND SPRING THERMAL BAR IN A RESERVOIR, PARTIALLY COVERED WITH ICE ..........ccccenne
Broxuna H.C. BJIMSIHUE BETPA U I'JIYBUHbI BOJJOEMA HA ®OPMHUPOBAHUE TEYEHWI Y BECEHHEIO
TEPMOBAPA B BOJOEMAX, YACTUYHO ITOKPBITBIX JIBJIOM ......cociiiiirieiiiieiiiieisieneeienee e

7



Blokhina N.S. THE INFLUENCE OF TEMPERATURE AND RELATIVE HUMIDITY OF THE AIR ON THE
DEVELOPMENT OF A SPRING THERMAL BAR AND ENERGY EXCHANGE BETWEEN A RESERVOIR
AND ATMOSPHERE AT NIGHT ...ttt en s

Broxuna H.C. BJIMSIHUE TEMIIEPATYPBI U OTHOCHMTEJIbHOM BJIAXXHOCTH BO3JIVXA HA PA3BUTUE
BECEHHEI'O TEPMOBAPA ¥ SHEPIOOBMEH MEXJY BOJIOEMOM U ATMOC®EPOM B HOYHOE

Bogdanov B.E. BAYKAL COTTOID FISHES: BIODIVERSITY, SPECIATION, SYSTEMATICS.......c.cccoviivireeee e sr e
Bormanos B.D. BAUWKAJIbLCKUE KOTTOWIHBIE PBIBBI: BUOPA3HOOBPA3UE, BUJIOOBPA3OBAHUE,
CHUICTEMATHIKA ...ttt ettt ettt et e et e et e e te e s teesteeeebeeeabeesateesaeeeabeeabaeanteesabeeaheeebeeenbeasnteesasaeasbeeateeenteesnteessraenseeenses
Bolobanschikova G.N., Rogozin D.Yu., Firsova A.D., Rodionova E.V., Degermendzhy N.N., Shabanov A.V. ANALYSIS
OF DIATOM ALGAE FROM THE WATER COLUMN AND BOTTOM SEDIMENTS OF SHIRA LAKE
(KHAKASSIA, RUSSIA) ...ttt 1e 111 e 1 e e 1e 14 e 02 e 14 a1 e e 2e e 2e a2 e a2 e a2 e et e e b e e R e et e et e e ee e b e e beabeeeeabeateabeateaneareareare e
Bonobanmukosa I'.H., Porozun J1.}O, ®upcosa A.Jl., Poguonosa E.B., lerepmenmxu H.H., [llabanos A.B. AHAJIN3
JUATOMOBBIX BOJOPOCJIEM BOJHOM TOJINM YW JOHHBIX OTJIOXEHHII O3EPA IIIHPA

(KAKACHISE, POCCHIST) ... eeeee e e eeeee e seee e se e ee s e eeeeesseeeeeeseeeseees
Bondarenko N.A., Obolkina L.A. SPECIFIC CHARACTERISTICS OF CURRENT STRUCTURE OF
MICROPLANKTON IN LAKE BAIKAL .......ccoooreeieeeeeeeeeseeseeeeeeeseseseeesseeesoessssessseesseessesssseesssssssesssseesessssesssseesssssseseee
Bonmapenko H.A., O6onkuna JLA. OCOBEHHOCTU CTPYKTYPHI MUKPOIUIAHKTOHA O3EPA BAMKAJI HA
[10): 33507151315 (0)Y e 1 VN 1§ NSO
Bryukhanov A.L., Pimenov N.V., Dolla A. ADAPTATION MECHANISMS OF ANAEROBIC SULFATE-REDUCING
BACTERIA TO LIFE IN OXYGEN-CONTAINING WATER ECOSYSTEMS ......ccommeeeeeesessmeeeeeeesessseesseeeesssssneeeee

Bproxanos AL, ITumenoB H.B., Homma A MEXAHUW3MbI AIATITAIINN AHADPOBHBIX
CYJIbOATPEAVIIUPYIOIINX BAKTEPMII K CVYIIECTBOBAHUIO B KUCJIOPOI-COIEPKAIIINX
BOJTHDBIX DKOCHTICTEMAX ....uiiuiiiiieitteiesteesieaseesseesseasassseesseassesseesseasssssessssessessessseensessessssensesseesseenseaseeseensessesseessesssesenns

Bukin S.V., Pavlova O.N., Kalmychkov G.V., lvanov V.G., Hachikubo A., Khabuev A.V., Morozov I.V., Zemskaya T.l.
METHANOGENESIS IN THEBOTTOM SEDIMENTS OF LAKE BAIKAL WITH DIFFERENT
GEOCHEMICAL CONDITIONS ...ttt etestestteee sttt ee s este e taesaeaseessaesseasaeaseeseasaeaseenseaseeaseesseesaeaseesseanseaseenseesensreenseenes

Bbykun C.B., ITaenosa O.H., Kanmbruko I'.B., MBanos B.I'., Xauukyb6o A.,Xabyer A.B., Mopozos WU.B., 3emckas T.U.
IPOLIECCHI METAHTEHEPALIMM B JIOHHBIX OTJIOXKEHHUSIX 03. BAUKAJ, PA3JIMYAIOIIXCS
TEOXVUMUNYECKUMMU YCITOBUISIMI .......ccuiiiiiiieiiieiesiesieesie e steestessaestaesaeaseessaeseasesssaesssasenssaessessesssesssessssssesssessessenns

Butina T.V., Bukin Yu.S., Kabilov M.R., Tupikin A.Ye., Potapov S.A., Belykh O.l., Belikov S.I. METAGENOMIC
ANALYSIS OF VIRAL COMMUNITIES IN LAKE BAIKAL .....oooiotiiest ettt ee st ae st ste e e snnenaesneens

Bbyruna T.B., bykun 10.C., Kabunos M.P., Tynukun A.E., [Toranos C.A., benbix O.U., Benukos C.1. METATEHOMHBIN
AHAJIN3 BUPYCHBIX COOBILECTB O3EPA BAMKAIL ..ottt

Chernitsina S.M., Hal’zov [.A., Khanaeva T.A., Klimenkov I.V., Zemskaya T.I. INVESTIGATION OF THE MICROBIAL
COMMUNITY ASSOCIATED WITH THE COLOURLESS SULFUR BACTERIA THIOPLOCA FROM LAKE
2 A 1 S ISR

Yepnauupina C.M., Xans3oB U.A., Xanaesa T.A., Knumenko U.B., 3emckas T.U. UCCJIIEJOBAHWE MUKPOBHOI'O
COOBILECTBA, ACCOILIMMPOBAHHOI'O C BECIIBETHOM CEPHOM BAKTEPEM THIOPLOCA SP. U3

OBEPA BATKATL ....ooeoeeeeeeeeeeeeeee ettt et et v e et eseeee e s et e e e eet et s e e eeeeseneeeeeeseeeseeeee et eneeeeseseneeeeees et eeeeeeeesesneeasesenneenns
Chernyshov M.S., Sinyukovich V.N. CALCULATED HYDROLOGICAL CHARACTERISTICS OF MAIN
TRIBUTARIES OF LAKE BAIKAL UNDER MODERN CONDITIONS .....o.oviteeeeteeteeeteeeteeeteeeeseeesseees e eeesenesesnenes
Yepusimos M.C., Cumiokosuu B.H. PACUETHBIE T'MJPOJIOTMYECKUE XAPAKTEPUCTUKU OCHOBHBIX
TMTPUTOKOB O3. BAMKAJ B COBPEMEHHDBIX VCITOBISIX ...vvvveeeeveeeseeeeteeeteeeeee et seeseseeseseesesssseseessesessseseenessnenes
Chmarkova G.M., Gaydenok N.D. POPULATION CONTINUUM YENISEI STURGEON AND GEOLOGICAL GENESIS
OF RACE FORMATION ..ottt ettt ettt et eees et sseteesetesseteeseseeseseesesesseseesetessete st eeeeteeeseeeeseeesseeeeteeeseeees e et seeeteeeesreeees
Ywmapkosa .M., Taiizenox H.J. TOMYJISIUOHHBI KOHTUHYYM OCETPA EHMCES U T'EOJIOTMYECKUIA
TEHE3UC PACOOBPABOBAHMSL ...ttt e eeeteseeseeeeseeeesaeseseeseseesessesessesesseeessesessseesseeessesessenessenessenesseeases
Chumakov V.F., Gaydenok N.D. TO A QUESTION ON THE FORMALIZATION OF DIMORPHISM BREAM
KRASNOYARSK RESERVOIR ...ovteeeeteeeeeeeteeeeteeetestetestesessetesseseesesesseseeseseeseseesesessetesseseesesessesesseseesesesseseeseseesenesseseesenens
Yymakos B.®., Taiizenok H.JI. K BOIIPOCY O ®OPMAJIU3ALIMN JUMOP®UIMA JIELLIA KPACHOSIPCKOI'O
BOJOXPAHUIIHLITA ...t s e eee et e s e eeeeeeeeeesee s seeseeeeseeeseeseeeseeseseeeeeeseneeeeeeeeseeeeeeneeseesessesseenon
Chupakov A.V., Shirokova L.S., Pokrovsky O.S. DISSOLVED ORGANIC CARBON IN CONTRASTING STRATIFIED
LAKES OF NORTHERN TAIGA (ARKHANGELSK REGION) .......ovuiveieeeeeseeseeeseessevessiessessssesseessssessesnsssnsessesnenes

YymakoB A.B., Illmpoxosa JI.C., Ilokposckuii O.C. PACTBOPEHHBIM OPTAHUYECKHIK VYIJIEPOJI B
KOHTPACTHBIX CTPATU®UIIMPOBAHHBIX O3EPAX CEBEPHON TAWI'M (APXAHTEJIbCKAS
OBJTACTD) ..ttt bbb bbb bbb bbb bR bbb



Dagurova O.P., Zaitseva S.V., Garankina V.P., Belkova N.L., Dambaev V.B., Namsaraev B.B. BACTERIOPLANKTON
OF THE EASTERN COASTAL ZONE OF LAKE BAIKAL ......ooitioecteeee ettt ettt et eve s 78
Haryposa O.IL., 3aiiuesa C.B., TI'apankuna B.II., bemskoa H.JIL, Jlambaes B.b., Hamcapaes b.b. BJIMSHUE
OKOJOI'MYECKHUX ®AKTOPOB HA WU3MEHEHUE XAPAKTEPUCTUK BAKTEPUOIIJIAHKTOHA
TIPUBPEXHOM 30HBI O3EPA BAMIKAIL.......couveieeeeeesesseeeeeeees s seseesaes s essssaes s sessses s sssn s sssssseesaas s seanaananns 79
Domysheva V.M., Sakirko M.V., Usoltseva M.V., Panchenko M.V., Pestunov D.A. DYNAMICS OF NUTRIENTS IN THE
LITTORAL AREA OF SOUTHERN BAIKAL IN 2014......o oottt ettt ete e anaeeteeaeanaens 80
JowmbimeBa B.M., Cakupko M.B., Ycombuesa M.B., Ilanuenko M.B., Ilecrynos O.A. JUHAMUWKA BUOI'EHHBIX
OJIEMEHTOB B BOJIE JINTOPAJIN KOXKHOT'O BAMKATIA B 2014 T et eeees 80
Fedorov Yu.A., Garkusha D.N., Tambieva N.S. DISTRIBUTION OF METHANE CONCENTRATION IN THE LAKE
BAIKAL IN IMODERN TIMES ... .o oottt ettt ettt te et e ettt e e teeete et e esseeteenaeetseeteentestseateaneesseeasaenseaseens 81
®énopo FO.A., Tappkyma [I.H., Tam6uesa H.C. PACIIPEJJEJIEHUE KOHIIEHTPALII1T METAHA B O3EPE
BAMKAJL B COBPEMEHHDBII TTEPHIOL..........oveeeeseeeeeeeeeeeeeeeees e eeeesees e seeseee s e sees e eseessesseseesesessessseeneenessessennan 82
Fedorov Yu.A., Garkusha D.N., Dotsenko I.V., Afanasiev K.A. METHANE IN SEDIMENTS AQUATIC ECOSYSTEMS
WITH HIGH CONTENT SULFIDES ...... .ottt ettt ettt te et e vt e ete et eeteeeteeteateeeteeneesreeeteenteaseens 83
®énopos 0.A., Tappkyma [.H., Jouenko MN.B., Adanackes K.A. METAH B JJOHHBIX OCAJIKAX BOJIHBIX
OKOCHUCTEM C BBICOKHUM COAEPKAHUEM CYJIBDOUIIOB ......ccuviiiiiiiieiiie sttt see st 84
Fedorova G.A., Sukhanova Ye.V., Zimens Ye.A., Shishlyannikova T.A., Molozhnikov V.N., Parfenova V.V. PRIMARY
SCREENING OF PRE-BAIKALIAN MEDICINAL PLANTS FOR PRESENCE OF ANTIBIOTIC ACTIVITY ............ 85
®enoposa I'.A., Cyxanosa E.B., 3umenc E.A., Hlunuisaankosa T.A., MonoxuukoB B.H., ITappenosa B.B. IEPBUYHBIN
CKPUHUHI JIEKAPCTBEHHbBIX PACTEHUWI MPUBAMKAJIBS HA HAJIMUUE AHTUBMOTUYECKON

AKTHBHOCTH c...coooeeeeveveeooooooeeeses s eeeesssssosssssssss s eessssssssesssssssas s sessssssssssssssss s eesssssssssssessssssssssss s 86
Filatov N., [Panin G], Diansky N., Ibraev R., Nazariova L., Golosov S., T.Viriuchalkina RESULTS OF MODELING AND
EXPERIMENTAL INVESTIGATIONS OF ECOSYSTEMS OF LARGE LAKES OF EURASIA ........rvvvvvvvvvveccins 87

®unaros H.H., [anus T.HJ, Juanckuii H.A., Ubpaes P.A., Boipywankuna T.1O., T'omocoB C.JI. , Hazaposa JLE.
PE3VJIbTATBI MOZAEJMPOBAHUA W DSKCIIEPUMEHTAJIBHBIX UCCJIEIOBAHUN SKOCUCTEM

KPYTTHEMILIMIX O3EP EBPABII ...ocviveeeeteeeteeeeeeeetee et eeeseseeseeseseeseseesesaesessesesseseseesasessassesassssessnssssesessesessesessesesseneses 87
Galachyants A.D., Belkova N.L., Sukhanova E.V., Parfenova V.V. METAGENOMIC ANALYSIS OF
BACTERIONEUSTONIC COMMUNITIES OF LAKE BAIKAL ....ooouiieceeeee ettt evaeeaeanaens 88
Tanaupsun  AJI., Bemsxosa H.JI, Cyxanosa E.B., Ilappenoa B.B. METATEHOMHBI AHAJIM3
BAKTEPMOHEMCTOHHbBIX COOBUIECTB O3EPA BATIKATL .ottt ev s en et ene s en e 89
Gaydenok N.D. THE PHENOMENOLOGICAL NATURE OF THE CYCLES OF FEEDING, SPAWNING MIGRATIONS
SEMI-ANADROMOUS FISH FAUNA ENISEYSKOY ..ottt ettt et e et ete e eae e staeeaeaneeataeaeaneeeneenns 90
Taitnenox H.JI. ®EHOMEHOJIOTMYECKAA TIPUPOAA IIMKJIOB HATYJIbHO-HEPECTOBBIX MI/IFPALIHVI
MOJIYTIPOXOIHON EHUCEACKOM UXTUODAYHDBL ... ees s seesese s een e s 91
Gaydenok N.D., Zadelenov V.A. ON THE ISSUE OF RACE YENISEI FISH FAUNA ..ot 91
Taitnenox H./I., 3anenenos B.A. K BOITPOCY O PACAX EHUCENCKOMN UXTUODAVYHDBL ..o 92
Gaydenok N.D., Perezhilin A.l. RADICAL CHANGES IN THE ECOLOGY OF THE UPPER STREAM YENISEI AS A
RESULT OF HYDRAULIC ENGINEERING ........coi ittt ettt et eeteeaestaeateenaesteeatasneesnseateeeeanaens 93
Taiinenox H.J., epexunun A.U. PAINKAJIBHBIE UBMEHEHUA 5KOJIOTY BEPXHEI'O TEUEHN S EHUCESA B
PE3SVJIBTATE TUJIPOCTPOUTEIIBCTBA ...ttt ettt ettt et e e st e st e et e anteeanteeanteesseeanteaanseeans 95
Golobokova L.P., Polkin V.V., Onishchuk N.A., Khuriganova O.l. DRY ATMOSPHERIC DEPOSITION IN THE
TRANSITION ZONE “CONTINENT-OCEAN” IN EAST ANTARCTIC ...t 95
T'ono6okosa JLII., IMonpkua B.B., Onummykx H.A., Xypuranosa O.1. CYXUE ATMOCOEPHBIE BLIITAJEHUA B
HEPEXO]IHOVI 30HE «MATEPUK-OKEAH» B PAVOHE BOCTOUYHOI1 AHTAPKTUIDBI ..o, 96

Grigoriev V.A., Maksimov F.E., Nikitin M.Yu., Kuznetsov V.Yu., Levchenko S.B., Petrov A.Yu., Tabuns E.V., Kuksa K.A.
GEOCHRONOLOGY OF THE PUDOST’ PALEOLAKE WATER REGIME (THE IZHORA PLATEAU,
LENINGRAD PROVINCE) ON THE BASE OF RADIOISOTOPE STUDY OF IZHORA CARBONATE
FORMATIONS ...ttt ettt ettt e st e et e et e e 2t e ete et e steeeteaaeeaseeateameesbeeaseameeateeateaseeesseeeeseeesseatsentessseatesneesseeateeseeareens 98

I'puropre B.A., MakcumoB @.E., Hukutun M.IO., Jlepuenko C.B., IlerpoB A.IO., Tabync 3.B., Kykca K.A.
TEOXPOHOJIOTMSA BOJAHOI'O PEXHUMA IIYIOCTCKOI'O ITAJIEOO3EPA (MXKOPCKOE IIJIATO,
JJEHUHTPAJICKAS OBJIACTH) IO JAHHBIM PAJUOMN3OTOITHOI'O MCCIEJOBAHUSA MXXOPCKUX
KAPBOHATHBIX (I)OPMAHI/II?'I ........................................................................................................................................ 99

Gulin S.B., Egorov V.N., Artemov Yu.G., Malakhova T.V. ENVIRONMENTAL ROLE OF METHANE SEEPS IN THE
I N O S = NS 100

I'ymur C.B., Eropos B.H., Apremos FO.I'., Manaxosa T.B. DKOJIOTMYECKAS POJIb METAHOBLIX CHUIIOB B
[ 00 5 (001 001 () & OSSPSR 101



Gurkov A.N., Fernandez Casas 1., Takhteev V.V., Vereshchagina K.P., Madyarova E.V., Luckenbach T. POPULATION
STRUCTURE OF ENDEMIC BAIKALIAN AMPHIPODS EULIMNOGAMMARUS VERRUCOSUS AND E.
CYANEUS AND PALEARCTIC GAMMAUS LACUSTRIS ALONG THE WEST COAST OF LAKE BAIKAL ....... 102

I'ypkoB A.H., ®epnannec-Kacac W., Taxtees B.B., Bepemaruna K.II., Mangssposa E.B., Jliokenbax T.
MOITYJIALIMOHHAS CTPYKTYPA OHJIEMUWYHBIX BAUKAJIBCKUX BH/IOB AMOUIIO[,
EULIMNOGAMMARUS VERRUCOSUS M E. CYANEUS U ITAJJEAPKTMYECKOI'O GAMMARUS

LACUSTRIS BAOJIb 3ATTAZTHOT'O TIOBEPEXbS O3EPA 1Y 70 0N TS 103
Hachikubo A., Oota Y., Shimizu Y., Takeya S., Sakagami H., Minami H., Yamashita S., Takahashi N., Shoji H., Khlystov
0., De Batist M. EFFECT OF WATER DEPTH ON HYDRATION NUMBER OF METHANE HYDRATE ................ 103

Inomata Y., Yamashita N., Saito T., Ohizumi T., Sase H., Takahashi K., Kaneyasu Y., Funaki D., Iwasaki A., Nakagomi K.,
Shiroma T., Yamaguchi T. ESTIMATE OF ANTHROPOGENIC SULFUR DEPOSITION IN JAPAN BY USING
S O U1 I O 1 O o (O = 7 N I [ LR 104
Itskovich V.B. INTRASPECIFIC AND INTERSPECIFIC SEQUENCE VARIABILITY IN ITS rDNA REGION OF
FRESHWATER SPONGES OF LAKE BAIKAL . ....oo oottt ettt ettt e s sttt s s sataas s ssbaasssbaasssnbassssnbanessbanesanes 105
Hnxosuy B.b. BHYTPUBUJOBAS 1M MEXBU/IOBASI BAPUABEJIBHOCTD HOCHEI[OBATEJIBHOCTEI?T ITS
CIIEMCEPHOI'O PETUOHA pAHK ITIPECHOBOJAHBIX 'YBOK O3EPA 129N 00N ) G 105
Itskovich V.B., Shigarova A.M., Glyzina O.Y., Kaluzhnaya O.V., Borovskii G.B. HEAT SHOCK PROTEIN (HSP70)
EXPRESSION IN BAIKAL ENDEMIC SPONGE LUBOMIRSKIA BAICALENSIS EXPOSED TO ELEVATED
TEMPERATURES ..ottt ettt e e e e e et e e e e e e s e b b aeeeeeeeseaabasaeeeeeesasbaaaeeeeessaasabaaaeeeesssssbbbsaeseesans 106
WNukosuy B.b., Hluraposa A.M., I'meizuna O.1O., Kamroxxnas O.B., Boposckuii I''b. OKCIIPECCHUA BTII70 VY
BAMKAJIbCKO DHJEMWYHOM TYBKM LUBOMIRSKIA BAICALENSIS  IIPM BO3JEMCTBUM

TTIOBBIIIEHHBIX TEMITEPATYP ...ttt m et nn et n e ar e nn e e r e nne s 106
Ivanova L.N., Samolyubov B.l. COASTAL UPWELLING AND LARGE-SCALE INTERNAL WAVES IN LAKE
LADOGA ...ttt bbbt h k£t e kR e R R e R R e R R R R R R R E £t R R R R e Rk Rt R Rt n bbb 107
Wpanosa M.H., CamomoGo B.M. TTPUBPEXHBIA AINBEJUIMHI W KPYITHOMACIITABHBIE BHYTPEHHUE
BOJIHBI B JTAJZIOKCKOM O3EPE ..ottt n e bt n e m e n e ar e nn e e e reenne e 108
Ivanov V.G., Sherstyankin P.P. ABOUT THERMAL BAR IN BARGUZIN BAY ......coeitiimiiiinieeinseein e 108
Neanos B.I"., lepcrsankun [1.IT. O TEPMHUYECKOM BAPE B BAPTY3MHCKOM 3AJIMBE ........oooviiiiiiiieee e 109
Ivanov V.G., Sherstyankin P.P., Sinyukovich V.N. ABOUT SPRING AND AUTUMN THERMAL BARS AT THE
SELENGA SHALLOW WATER OF LAKE BATKAL ..ottt 109
NBanos B.I'., Ilepcrsukun ILII.,, Cunrokonu B.H. O BECEHHEM W OCEHHEM TEPMOBAPAX HA
CEJIEHTMTHCKOM MEJIKOBOJIBE O3EPA BAMKAIJI (B 2004 T.) 1ottt 110
Kaluzhnaya O.V. COMPOSITION AND DIVERSITY OF BAIKALIAN SPONGE MICROBIAL COMMUNITIES ............... 111
Kamoxnas 0.B. OCOBEHHOCTH COCTABA 1 PASHOOBPA3US MUKPOBHBIX COOBLIECTB BAMKAJILCKUX
TV BOK .tttk 8 e ke E £ R R E kR e Rk Rt h b h R R Rt ekttt et r bt 112
Kamaltynov R.M. EVOLUTION OF BAIKAL AMPHIPODS AFFECTED BY CLIMATE OSCILLATIONS AND
DEVELOPMENT OF THE BAIKAL RIFT ..otttk ettt 113
Kamanteinos  P.M. DBOJIIOLMST  BAMKAJIBCKUX AM®UIIO) TIOJ BO3JEMCTBUEM OCLWJUISLINIA
KJIIUMATA U PASBUTHS BAMKATIBCKOTO PUMTA .........ooeeeeeeeeveeeeeeeeseveeeesee s svesseessssssessassss s ssesnesnssssesennanes 114

Kasashima R., Minami H., Hachikubo A., Yamashita S., Sakagami H., Oshikiri N., Sasaki K., Takahashi N., Shoji H.,
Khlystov O., Pogodaeva T., Khabuev A., Belousov O., Naudts L., De Batist M., Grachev M. SUBSURFACE
SEDIMENT PORE WATERS CONTAINING HIGH CONCENTRATION OF IONS AT THE KUKUY CANYON
I S 7 N | SRR 114

Khabuev A.V., Khlystov O.M., Belousov O.V., Chenskiy D.A., Soloviova M.A., Akhmanov G.G., Minami H., Hachikubo
A., Sakagami H., Yamashita S. GEOLOGICAL AND GEOPHYSICAL CHARACTERISTICS OF SEEP
“KRASNY YAR” (SOUTH LAKE BATKAL) ..ottt ettt sttt et et nne st enbe b nnesbeenneannes 115

XabyeB A.B., XusictoB O.M., Benoycos O.B., Uenckuii JI.A., ConoBbeBa M.A., AxmaHnoB I'.I'., Munamu X., Xaunky0o A.,
Cakaramu X., SImamura C. TEOJIOI'O-TEO®OU3SNYECKUE XAPAKTEPUCTUKU CHUIIA «KPACHBIN SIP»
(FO)KHAS KOTJIOBMHA O3EPA BAI?'IKAH) ................................................................................................................. 115

Khlystov O.M., Khabuev A.V., Belousov O.V., Minami H., Hachikubo A., Sakagami H., Yamashita S., Vorobyova S.S.,
Kalmychkov G.V., De Batist M., Naudts L. GEOLOGICAL CHARACTERIZATION OF HYDRATE-BEARING
STRUCTURES FROM THE ACCOMMODATION ZONE OF LAKE BAIKAL (AKADEMICHESKY RIDGE) ........ 116

XaeicroB O.M., Xa0yeB A.B., benoycos O.B., Munamu X., Xauuky6o A., Cakaramu X., SImammra C., Bopoosea C.C.,
KanverukoB I'.B., Jle baruct M., Hayac JI. TEOJIOI'UA TUAPATOHOCTHBIX CTPYKTVYP

AKKOMOJIALII/IOHHOVI 30HbBI O3EPA BAHKAIJI (AKA}IEMWIECKI/IVI XPEBET) ..oooviiiieienenese s 117
Khuriganova O.I., Obolkin V.A., Potemkin V.L., Golobokova L.P., Khodzher T.V. SPATIAL AND TIME VARIABILITY
OF OZONE IN ATMOSPHERE RECORDED AT MONITORING STATIONS IN THE BAIKAL REGION. ............... 117

10



Xypuranoa O.U., O6onkun B.A., Iloremxun B.JI., T'omobokosa JLII, Xomxep T.B. IIPOCTPAHCTBEHHAS U
BPEMEHHA I I3MEHUMBOCTB O30HA B ATMOC®EPE CTAHIIUI MOHUTOPUHI' A BAUKAJIBCKOT'O
o 7 (0 ) 72 USSP SUPRRE
Kim A.V., Dolmatova E.S., Eskova A.l., Buzoleva L.S., Golozubova Y.S. MICROBIAL METODS FOR ESTIMATION
THE ECOLOGICAL CONDITIONS OF WATER ...ttt ettt et s e et e s te e s ata e sbaaenbaaeteaataeennean
Kum A.B., lonmarosa E.C., EcbkoBa A.H., By3onesa JI.C., I'onozy6osa }0.C. MUKPOBMOJIOTMYECKHWE METO/bI
OLIEHKHU AKOJIOTMYECKOI'O COCTOSIHUS MOPCKUX AKBATOPHUI .......coocooeeeeeeeoeeeeeeseeseee e
Kovalenkova M.V., Sitnikova T.Y., Sherbakov D.Y. PHYLOGENETIC POSITION OF A NEW SPECIES OF
PROSOBRANCHIAN MOLLUSKS BAICALIIDAE (LITTORINIMORPHA, RISSOOIDEA) .......c.cocooviivivirarairanne
KoBanenkosa M.B., CurthuxoBa T.i., Illepbakor /I.}JO. ®UJIIOI'EHETUYECKOE ITOJIOXKEHUME HOBOI'O BUJA
[IEPEJHEXABEPHBIX MOJUIIOCKOB CEMEMCTBA BAICALIIDAE (LITTORINIMORPHA, RISSOOIDEA)...
Kruglyakova R., Kurilov P, Terenozhkin A. ECOLOGICAL CONDITION OF FRESH-WATER ESTUARIES OF
PLAVNEVY SYSTEM OF THE DELTA OF THE KUBAN RIVER.........cooi ettt ettt
Kpyrasxosa P.IL, Kypunos ILU., Tepenoxkun A.M. OKOJIOTMYECKOE COCTOSHUE IIPECHOBOJIHBIX
JIMMAHOB IIJIABHEBOU CUCTEMBI JEJIBTBI PEKH KYBAH ..o
Kruglyakova R., Shevtsova N. EMISSIONS OF METHANE IN COASTAL WATERS OF THE SHELF OF THE LAPTEV

Kpyrnsikosa P.I1., Hlesuosa H.T. SMUCCHUSA METAHA B [IPUBPEXXHBIX BOAAX HIEJIb®A MOPS JIAIITEBBIX .......
Krylov A.A., Khlystov O.M., Sakagami H., Hachikubo A., Minami H., Zemskaya T.l., Pogodaeva T.V., Logvina E.A.,
Semenov P.B., Kalmychkov G.V. AUTHIGENIC CARBONATES IN THE GAS-HYDRATES STRUCTURES OF
THE LAKE BAIKAL: DISTRIBUTION AND MECHANISMS OF CRYSTALLIZATION......cccovevv e
KprioB A.A., XaeicroB O.M., Cakaramu X., Xauukybo A., Munamu X., 3emckas T.U., [lorogaesa T.B., Jlorsuna E.A.,
CemenoB I1.b., Kanmerukor I'B. AYTUT'EHHBIE KAPBOHATLHI T'A3OTMJIPATOHOCHBLIX CTPYKTYP
O3EPA BAUKAJI: PACIIPOCTPAHEHUE U MEXAHU3MBIDOPMUPOBAHUSL.......cooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneen
Kuimova L.N., Yakimova N.I., Sherstyankin P.P. TRANDS IN CLIMATE CHANGES OF TEMPERATURE AND ICE
REGIME OF LAKE BAIKAL AND ARCTIC ACCORDING TO OBSERVATION DATA......coo e eee e
Kyumosa JILH., fxumoa H.U., [Hepcrsuxkun ILII. TEHAELOUA KIIMMATHUYECHUKUX M3MEHEHUI
TEMITEPATYPHOI'O U JIEJJOBOI'O PEXMMA O3EPA BAMUKAJI U1 APKTUKHU IO HABJIOAEHHbBIM
D1 VN 0 05 01 PP ST ST P PO TP PP OPPPPPPPPPTINE
Lomakina A.V., Mamaeva E.V., Pogodaeva T.V., Zemskaya T.l. DIVERSITY REPRESENTATIVES OF THE PHYLUM
PLANCTOMYCETES IN DEEP SEDIMENTS OF SITES OF GAS AND OIL CONTAINING MINERALIZED
FLUIDS IN LAKE BATKAL.......ooeoteee ettt ettt te et eete e eeeteeete e e eteeeteenteasaeaseentesteeaseentesseeaseensesseeaseeneesneesreenns
Jlomakuna A.B., Mamaesa E.B., ITorogaesa T.B., 3emckas T.M. PASBHOOBPA3UE HPEI[CTABI/ITEHEﬁ DOUITYMA
PLANCTOMYCETES B OCAJIKAX PAMOHOB PA3IPY3KU I'A30-HE®TECOAEPXAIINX ®JIIONI0OB
HA O3EPE BATKAIL ......oovooeeeeeeeeeeeeeeeeeeee e see s ss st sssen s e ssees s ssn s s en e s s eseas s s ssesennanes
Lubyaga J.A., Lavrova M.S., Orlova E.A., Madyarova E.V., Axenov-Gribanov D.V., Timofeyev M.A. COMPARATIVE
STUDY OF NONSPECIFIC MECHANISMS OF STRESS- ADAPTATIONS IN REPRESENTATIVES OF
REMOTE GMELINOIDES FASCIATUS POPULATIONS ANDER HYPERTHERMIC CONDITIONS......................
JIyosra FO.A., JlaepoBa M.C., OpnoBa E.A., Manespoa E.B., Axcenos-I'pubano [I.B., Tumodeer M.A.
CPABHUTEJIBHOE UCCJIIEAOBAHUE HECIIEHHUOUYECKNX MEXAHU3MOB CTPECC-AOAIITALIUN YV
HPE)ICTABI/ITEJ'[Eﬁ OTIAJIEHHBIX HOHYHHHI/Iﬁ GMELINOIDES FASCIATUS B VYCJIOBUAX
TUTIEPTEPIMII ...ttt ettt e e e e e ettt e e e e e e st e e e e e e s s st e aaeeeaee s e as s eaeeeeeesansseaaeaaaeesannstaaeeeaeesannsnnneeaeeeaan
Maikova O., Bukshuk N., Itskovich V., Khanaev l., Belikov S., Sherbakov D. APPARENT DESPECIATION IN
BAIKALIAN EXPATRIATE SPONGES .......o oottt ettt ettt et e eteetestaeeteeaesteeeteasaesreeateantessseatseneesaaeereenes
Maiikosa O., bykmyk H., Mukosuu B., Xanaes U., benukos C., lllepbakos JI. [TIOTEPS BI/I)IOBOI;'I NJIEHTUYHOCTU
BAMKAJIBCKUX I'VBOK B TTPOLECCE MU PALIMI ..ottt e inea e
Malakhova T.V., Kanapatsky T.A., Egorov V.N., Malakhova L.V., Artemov Yu.G., Evtushenko D.B., Gulin S.B., Pimenov
N.V. MICROBIAL PROCESSES AND METHANE SEEPS GENESIS AT THE COASTAL AREAS OF
(O Y1 N NV = VN ] O
Manaxosa T.B., Kananamkuit T.A., Eropos B.H., Manaxosa JI.B., Aptémos 10.T"., Esrymenko J.b., I'ynmun C.b., [Tumenos
H.B. MHUKPOBHBIE TIPOHECChI W TEHE3UC CTPYMHBIX METAHOBBIX FA3OBBI}1EJ'[EHI/H71
MTPUBPEXXHBIX PAMOHOB KPBIMCKOT'O TTOJTYOCTPOBA ....coviveeeeeeeeeteeeeeeeeeeeeeeetese e eeseseseeeeesseneseseeseseneeeanesens
Mamaeva E., Gubarev P., Suslova M., Gorshkov A., Zemskaya T. STUDY IN MODEL EXPERIMENTS DEGRADATION
ALKANE OIL FRACTIONS CULTURED MICROBES SEDIMENTS OF KARA SEA ......cov oot
Mawmaesa E.B., T'ybapes I1.C., Cycnosa M.IO., T'opmikoB A.I'., 3emckas T.M. UCCJIEJOBAHUE B MOIAEJIbHOM
SKCHEPUMEHTE JIETPAJIALIMM  AJIKAHOBOM ®PAKLUM HEDTU KYJIbTUBHPYEMbBIMU
MHUKPOOPTAHU3MAMUM JTOHHBIX OCAJIKOB KAPCKOTI'O MOPS .....cccviieiiieiie e seesie e ve e sie e naa s

11



Mamontov A.M., Yakhnenko V.M. SOME MORPHOLOGICAL AND GENETIC-BIOCHEMICAL PECULIARITIES OF
WHITEFISHES FROM LAKE BAIKAL AND THE AMUR RIVER ..ottt
MamontoB A.M., Sxuenko B.M. HEKOTOPLIE MOP®OJIOTMYECKHME W TEHETHUKO-BMOXMMHWYECKHUE
OCOBEHHOCTU CUTOB BAMKAITIA VL AMYPA ..ot et ene st ee e et eneeeseseeseeeseseeeennesens
Masuna U.I'. BUOTUYECKAS PET'YJISILMS U XO3SMCTBEHHA S EMKOCTb UHTEHCUBHO OCBAUBAEMBIX
TEPPUITOPHI ..o sses st an st ssensen e e ssenean s ssessenennanes
Mikhailov 1.S., Zakharova Yu.P., Galachyants Yu.P., Petrova D.P., Likhoshway Ye.V. ANALYSIS OF UNICELLULAR
EUKARYOTIC ASSEMBLAGES IN THE EPILIMNION OF LAKE BAIKAL USING PYROSEQUENCING OF
18S RRNA GENE FRAGIMENTS ...ttt ettt ettt ettt e ete et e e teete et eeteeteeaeeeaeeteeseestseeteantesseeeseanseateeaseaeeareens
Muxaiino W.C., 3axapoBa IO.P., Tamaupsun FO.IL., Ilerposa [I.II., Jluxommaii E.B. AHAJIN3 COOBIIECTB
OJHOKJIETOUYHBIX DYKAPHUOT DITMIIMMHHUOHA O3EPA BAMKAJ METO/I0M
IMNPOCEKBEHHUPOBAHUNSA ®PATMEHTOB I'EHA 18S PPHK......oiiiiiiiiieere e
Moiseenko O.G., Orekhova N.A. Medvedev E.V. THE MECHANISM OF LONG-TERM EVOLUTION OF THE
CARBON CYCLE OF THE SEVASTOPOL BAY ECOSYSTEM......oooiiiee ettt
Mouceenko O.I'.,, Opexosa H.A., Mensenes E.B. MEXAHU3M MHOI'OJIETHEM DBOJIIOLWN LHUKITIA YTJIEPOIOA
SKOCUCTEMBI CEBACTOITIOJIBCKOM BYXTDBL ..ottt seeeseeeseseseeeese e seseeneeesesseseseseseseesssesessessneseseeeesnesens
Molozhnikova Ye.V, Netsvetaeva O.G., Golobokova L.P., Obolkin V.A., Khodzher T.V. ASSESSMENT OF TRANSPORT
OF ANTHROPOGENIC IMPURITIES FROM ATMOSPHERE ONTO THE WATER AREA OF SOUTHERN
N 1 SN SRR
MonoxuukoBa E.B., Heuseraesa O.I'., T'omo6okoBa JLII., O6Gonkun B.A., Xomxep T.B. OLHEHKA ITEPEHOCA
AHTPOIIOTEHHBIX T[TIPUMECEN U3 ATMOC®EPBI HA AKBATOPUIO IOKHOT'O BAUKAJIA ..o
Morozov A.A. EVOLUTIONARY HISTORY OF THE EUKARYOTIC CHITIN SYNTHASES.......cooooeieeeeeeeeee e
Mopo3zos A.A. DBOJIIOLIMOHHAA UCTOPUA DYKAPUOTUYECKUX XUTUHCHHTAS.......ooiiieieeeee e
Muzyka L.V., Kyrychuk G.Ye. THE INFLUENCE OF CHROME IONS ON CAROTENOID PIGMENTS CONTENT IN
LYMNAEA STAGNALIS ORGANISM ...ttt ete et te e teeteeeteetesteeeteentesreesseeneesseeaseeneesneeareenes
Mysbika JI.B., Kupnuyk I'.E. BJIMSIHUE NOHOB XPOMA HA COJEP’)KAHUE KAPOTUHOMAHBIX TMT'MEHTOB
B OPTTAHU3ME LYMNAEA STAGNALILS ...ttt ettt e ettt e e e e s et e e e e e e e e s aabaaaaeaeesassbaaeaeeeessssbbasaeseesans
Naumenko M.A. BATHYMETRIC MODELS OF LAKES: NECESSITY, READINESS AND APPLICATIONS.....................
Haymenko M.A. BATUMETPUYECKHWE MOJEJIN O3EP: HEOBXOANMOCTbD, PEAJIBHOCTbD, IEPCITEKTUBSHI ........
Naumova T.V., Gagarin V.G. PROSPECTS FOR RESEARCH OF FREE-LIVING NEMATODE (NEMATODA) IN
[ S =Y | A SR
Haymoa T.B., T'arapun B.I'. TIEPCIIEKTUBbBI U3YYEHUSA ®AYHBI CBOBOJHOXHUBYHIUX HEMATO]
(NEMATODA) O3EPA BATIKAIL ......ooooieeeeeeeeeeeee e esess s aes s asas s ssse s s s s s esnas s sssanennansesseanennaans
Naumova T.V., Gagarin V.G. THE NEMATODE FAUNA (NEMATODA) FROM THE INTERSTITIAL OF THE
SPLASH ZONE OF LAKE BAIKAL — BASIC FEATURES AND FORMATION. .......cooveoe et
Haymosa T.B., l'arapun B.I. ®PAYHA HEMATOJ (NEMATODA) MHTEPCTULIMAJIN 3ATIJIECKOBOI 30HbI
O3EPA BAMKAJI — OCHOBHBIE OCOBEHHOCTU U ITYTU ®@OPMUPOBAHUS ..o
Naumova E.Yu., Zaidykov 1.Yu. THE COMPARATIVE ANALYSIS OF THE MOUTHPART STRUCTURE OF THE
TWO EPISCHURA SPECIES (COPEPODA, CALANOIDA) FROM LAKES WITH THE DIFFERENT TROPHIC
R I 1L 1R
Haywmosa E.1O., 3aiinsikoB I1.10. CPABHUTEJIbHBIN AHAJIM3 TOHKOI'O CTPOEHU S POTOBBIX KOHEYHOCTEN
Y ABYX BUJOB POJA EPISCHURA SARS (COPEPODA, CALANOIDA) OBUTAIOIINX B BOJOEMAX
L NCT 07115 (0) % B N0 T02)5 (01 N SO
Netsvetaeva O.G., Obolkin V.A., Sezko N.P., Nosova V.V., Khodzher T.V. RESULTS OF LONG-TERM MONITORING
OF WET DEPOSITION WITHIN EANET PROGRAM AT THE RURAL STATION LISTVYANKA ......cccoovvvveenre.
Hengeraeea O.I'., O6onkun B.A., Cespko H.II., HocoBa B.B., Xomxkep T.B. PE3VJIbTATHl MHOI'OJIETHEI'O
MOHUWTOPHUHI'A BJIAXKHBIX BBIHA)]EHI/II7I HA CEJIbCKOM CTAHIIUU JINCTBSAHKA CETU EAHET..........
Obzhirov A. PULSATING CONDITION METHANE FLUXES IN THE OKHOTSK SEA........coooiee e
O06xupos A.J. HYJ'[BCAHI/IOHHBIVI PEXXHNM ITOTOKOB METAHA B OXOTCKOM MOPE .......cccooiiiiiiiiccccann
Oleinikova O.V., Bychkov A.Yu., Pokrovskiy O.S., Shirokova L.S., Drozdova O.Yu., Lapitskiy S.A. CONVERSION OF
DISSOLVED ORGANIC MATTER AND BEHAVIOR OF MICROELEMENTS IN STREAMFLOW OF
BOREAL CLIMATIC ZONE (NORTH KARELIA) ....cotietiet ettt stese e saesesaessssesessensssessesensnss
OmneitnukoBa O.B., berukoB A.lO., Tlokposckuit O.C., Ilmpoxosa JI.C., Hpo3moa O.10., Jlamumkuit C.A.
TTPEOBPA3OBAHUE PACTBOPEHHOI'O OPI'AHUYECKOI'O BEIIECTBA n TIOBEJEHUE
MUKPOSJIEMEHTOB B PEHHOM CTOKE BOPEAJIbHOM KJIMMATUYECKOM 30HbI (CEB. KAPEJIUSA).......
Onishchuk N.A., Tomberg LV., Zhuchenko N.A., Sezko N.P., Bashenkhaeva N.V., Nosova V. SEASONAL
VARIABILITY OF NUTRIENT CONCENTRATION IN THE ANGARA RIVER OUTLET ...coccovevviieceee e,

12



Onumyk H.A., Tomb6epr U.B., XKyuenko H.A., Cespxo H.II., bamenxaesa H.B., Hocosa B. CE30HHAA
N3MEHUYMBOCTb KOHHEHTPAHHﬁ BUOI'EHHBIX 3JIEMEHTOB B UICTOKE PEKU AHI'APBI ...................... 157
Oota Y., Hachikubo A., Takeya S. SECONDARY FORMATION OF STRUCTURE Il GAS HYDRATE DURING
DISSOCIATION OF STRUCTURE | MIXED-GAS HYDRATE COMPOSED OF METHANE AND ETHANE ......... 158
Oota Y., Hachikubo A., Takeya S. MICRO-PORE EFFECT ON DISSOCIATION PROCESS OF METHANE HYDRATE
AND ISOTOPIC FRACTIONATION OF GUEST MOLECULES .......c.ooi ettt ste e sve e sve e ane s 158
Oshikiri N., Minami H., Hachikubo A., Yamashita S., Sakagami H., Kasashima R., Kikuchi H., Takano S., Takahashi N.,
Shoji H., Jin Y.K., Baranov B., Obzhirov A. GEOCHEMISTRY OF PORE WATERS FROM GAS HYDRATE-

BEARING CORES RETRIEVED OFF SOUTHWEST SAKHALIN ISLAND, RUSSIA .......cccooiiiniinne e 159
Ovdina E.A., StrakhovenkoV.D. ROLE OF ORGANIC SUBSTANCE IN FORMATION OF AUTIGENNY MINERALS

IN LAKE SYSTEMS OF TAZHERANSKY GROWUP .......oittiititiitiitinteste sttt sttt sttt be bbbt sbesnesnesne s 159
Opmuna E.A, Crpaxosenko B.JI. POJIb OPTAHMYECKOI'O BEIIECTBA B OBPA3OBAHUN AYTUI'EHHBIX

MMHEPAJIOB B O3EPHBIX CUCTEMAX TAXKEPAHCKOWM TPVIIIIB ..o 160
Paradina L.F., Khakhuraev O.A., Pavlova L.A., Chuparina Ye.V., Suturin A.N. COMPOSITION OF ASH-SLAG

MATERIALS OF CPP FROM BPPP, AND PERSPECTIVES OF THEIR UTILIZATION......ccccooiiiiininincnenencee 161
IMapaguna JI.®., Xaxypaee O.A., IlaBnoBa JI.A., Yynapuna E.B., Cyrypun A.H. COCTAB 3OJIOHIJIAKOBBIX

MATEPHAJIOB TOLI BIUBK U ITEPCITEKTUBBI UX YTUITMBALIII ......ccocoviiiiiiiiiniiniinienieseseesie e 162
Paradina L.F., Ladenkova O.A., Pavlova L.A. ACCUMULATION OF CHEMICALS BY BAIKALIAN AMPHIPODS........... 163
IMMapaguna JI.®., JlagenkoBa O.A., [IlaBmoBa JL.A. AKKYMVYJIALUA XUMUWYECKUX OJEMEHTOB

BAMKAJIBCKAMU AM®UITOMIAMI ........oooevoceeeeoeeeeeeeeeeeeeseesies e sessaes s s sess s s as s s sssansssas s s asesssessssssssennanes 164

Pavlova O.N., Bukin S.V., Lomakina A.V., Shubenkova O.V., Manakov A.Y., Moskvin V.Il., Morozov I.V., Mamaeva E.V.,
Nikitina A.A., Khabuev A.V., Zemskaya T.l. DEEP THERMOPHILIC MICROORGANISMS IN THE SURFACE
SEDIMENTS OF LAKE BAIKAL: BIOLOGICAL DIVERSITY AND ROLE IN THE TRANSFORMATION OF
ORGANIC MATTER ...ttt ettt e s e e e b e e et e e e be e s beeatee e etee e beesateesabeeabeeanbaesabeesaeeeabaeenbeesabeeanbeesteeenteeateens 165

ITaBnoBa O.H., bykun C.B., Jlomakuna A.B., lly6enkoBa O.B., ManakoB A.}0.2, Mocksun B.1.3, Mopo3zos U.B.,
Mamaesa E.B., Huxuruna A.A., XabOye A.B., 3emckas T.M. TJIYVBUHHBIE TEPMO®UJIbHBIE
MHKPOOPTAHU3MBI B IMOBEPXHOCTHBIX OCAIKAX 03. BAWKAJL: BUOJIOTMYECKOE

PA3HOOBPA3HUE U POJIb B TIPEOBPASOBAHNN OPTAHMYECKOI'O BEIIECTBA.......coiiiiiiieiieeiecee e 166
Perezhilina E.V., Perezhilin A.l,, Gaydenok N.D. DYNAMICS OF THE NUMBER OF WHITEFISH ISACHENKO -
INDICATOR OF ECOSYSTEM TAILRACE KRASNOYARSK HPS ...ttt 167
Ilepexununa E.B., Tepexwnun A.M., Taiipenox H.JA. JUHAMUWKA YNCIEHHOCTU CHUTI'A HUCAYEHKO -
MHINKATOP PA3BUTHA SKOCUCTEMBI HDKHEI'O BBEDA KPACHOSIPCKOM I'AC ... 167
Pestunov D.A., Domysheva V.M., Shamrin A.M., Ivanov V.G., Sakirko M.V., Panchenko M.V. CARBON DIOXIDE AND
METHANE IN THE ATMOSPHERE AND WATER OF LAKE BAIKAL (2012-2014).......ccooiiiriiaeieeeseneeeseeeneenes 169
ITectynoB JI.A., domsiea B.M., lllampun A.M., UBanoB B.I', Cakupko M.B., ITanuenko M.B. VTJIEKUCIIBIN TA3 U
METAH B ATMOC®EPE 1 BOJIE BAMKAJIA TTO JAHHBIM M3MEPEHUM B 2012-2014 TT. ..o, 169
Petunina J.V., Bukin Y.S., Kamaltynov R.M. THE EVOLUTION FEATURES OF MITOCHONDRIAL MOLECULAR
MARKER COl FROM ENDEMIC BAIKAL AMPHIPODS OF THE FAMILIA MICRUROPODIDAE ..........c..cc....... 170
Ilerynnna X.B., Bykun }O.C., Kamanteinop P.M. OCOBEHHOCTHU 3BOJIIOIIMM MUTOXOHJPUAJIBHOI'O
MAPKEPA COI DHAEMWYHBIX BAMKAJIBCKUX AMODUIION CEMEMCTBA MICRUROPODIDAE ................ 171
Pitulko S.I. THE INFLUENCE OF VARIOUS ENVIRONMENTAL FACTORS ONTO MORPHOLOGICAL
VARIABILITY AND FECUNDITY OF DAPHNIA POPULATIONS IN LAKE BAIKAL .....ccovooviiieeeeeesiee e 171
ITuryneko C.U. BJIMSAHUE PA3JIMYHBIX ®AKTOPOB CPE/Ibl HA MOP®OJIOTUYECKYIO U3BMEHUYNMBOCTH 1
IUIOJOBUTOCTD MOITYJISLIN JAGHUM B BAMKAIIE ..ottt 172
Pogodaeva T.V., Zemskaya T.I. MICROELEMENTAL COMPOSITION OF DEEP-WATER FLUIDS IN THE AREA OF
OIL AND GAS DISCHARGE IN LAKE BATKAL ..ot iitieisesieese s iest e esss e sae e stesessesssassesessesessesessensasessasessens 173
IMorogaesa T.B., 3emckas T.M1. MUKPORJIEMEHTHBIIT COCTAB TJIVBOKOBO/IHBIX ®JIFONJIOB B PAMOHAX
HE®TETA3BOBOM PABTPY3KHU O3. BAMKAIL........ooioieeieeeeeeeeeeeeeeee ettt nes s snens 173
Potemkin V.L., Makukhin V.L., Chipanina Ye.V., Obolkin V.A. STUDY OF THE PROCESS OF ATMOSPHERIC
POLLUTANTS TRANSFER TO LAKE BAIKAL FROM REGIONAL SOURCES .......ccccoviieiieiinnee e 174
IMoremknn B.JI., Makyxun B.JI., Yunanmna E.B. OGonxun B.A. MCCIIEJOBAHUE IMPOLECCOB IEPEHOCA
ATMOC®EPHbBIX 3ATPI3HEHUI HA O3EPO BAMKAJI OT PETUOHAJIBHBIX UICTOYHHUKOB........................ 174
Potemkina T.G. EFFECT OF ENVIRONMENTAL CHANGES TO RIVER MOUTH AREAS OF LAKE BAIKAL
TRIBUTARIES ...ttt ettt sttt st e et et et e e 2 e st e 2e st e £ e e b e e e b e e 2 e st e Re st e Re e e A e e e s e ea e st e beseeRe s e seneeneaseseanensareneas 175

Moremkuna T.I'. BIUSHUE U3MEHEHWM OKPY)XAFOIIEN CPE/Ibl HA YCTHEBBIE OBJIACTH PEK BAMKAIJIA.......176
Potemkina T.G. CHANGES IN WATER DRAINAGE AND ALLUVIA OF LAKE BAIKAL TRIBUTARIES: NATURAL
AND ANTHROPOGENIC CAUSES. ..o 177



Horemkuna T.I'. USMEHEHUE CTOKA BOJIbl U HAHOCOB PEK BAVMKAJIA: [TIPUPO/IHBIE I AHTPOIIOT' EHHBIE

TIPIIUITHDBL ...t bbb b bbb e b b e b e b e b e b e b e b e b e s b e b b e b s bbb s b 178
Prozorova L., Chiba S., Saito T., Hirano T. GENESIS OF FRESHWATER MALACOFAUNA IN NORTHEAST ASIA
FROM BAIKAL TO BIWA. ...ttt e et sa s ettt en e s 179

Rogozin D.Y., Kalugin LA., Dar’in A.V., Tarnovsky M.O. CHANGES OF CIRCULATION REGIME IN SALINE LAKE
SHIRA (KHAKASIA, SIBERIA) IN LAST HOLOCENE: RECONSTRUCTION FROM BOTTOM SEDIMENTS
AND MATHEMATICAL MODELING ..ottt sttt sttt sttt ettt e ke sttt e bt abeabeabeereaneas 179
Poroszun J1.1O., Kanyrua U.A., Japsun A.B., Tapaosckuit M.O. UBMEHEHU A PEXXUMA HUPKVYJISALINU COJIEHOI'O
O3EPA IIINPA (XAKACHS) B ITIO3IHEM I'OJIOUEHE: PEKOHCTPYKIM A 1O AOHHBIM OTJIOXEHUSAM
N MATEMATHUYECKOE MOJEJIFPOBAHIE .........cctiiiiiiitiitiii sttt bbbt sbe b 180
Rufova A.A. GEOLOGICAL CHARACTERISTICS OF THE CURRENT STATE OF LAKES OF THE YAKUTSK CITY ....181
Pydosa A.A. TEO3KOJIOTUYECKA S XAPAKTEPUCTUKA COBPEMEHHOI'O COCTOSHUA O3EP I'. IKYTCKA......182
Rusinek O.T., Mokryi 1.V., Kazazaev A.V. METHODS TO EVALUATE THE NATURAL MORTALITY RATE OF
SMALL-SIZED HYDROBIONTS (EXEMPLIFIED BY THE SELENGA OMUL MORPHOLOGICAL GROUP)....... 182
Pycunex O.T., Moxkpsiii W.B., Kazazaeea A.B. METOJJUKA OLEHKU ECTECTBEHHOI CMEPTHOCTU
T'MJIPOBUOHTOB  MAJIBIX PA3SMEPOB (HA TIPUMEPE CEJIEHTMHCKOM  TIONYJISLUA

BAMKATIBCKOTO OMYJISD). ..ot ee e eeseeeeee e e s s eseee e seeseeseeeeeseeeeseeseesseeeseeneseeseeeseeeeeeneseeeeneon 183
Sakirko M.V., Domysheva V.M., Emelyanova E.S. DYNAMICS OF CONCENTRATIONS OF TOTAL AND MINERAL
PHOSPHORUS IN THE PELAGIC AREA OF LAKE BAIKAL ....coocoviiiiitit ettt n et ana e ans 184
Cakupko M.B., Howmsbimiesa B.M., EmenssanoBa E.C. JIUHAMUKA COAEPXAHWMA OBLIEIO 1 MUHEPAJIBHOT'O
BOCDOPA B IMEJTATHAITIV O3EPA BAMKATL ..ottt et eveeeeee et eeteeeeseeeeseeseseesesseeesessasessesesseseesaseneseneees 184
Samolyubov B.l. INTRUZIVE CURRENTS AND TRANSPORT OF IMPURITIES IN LAKES .......ccccovviiiiiecesece e 185
Camomo6oe B.M. UHTPY3UOHHBIE TEUEHUS U TPAHCIIOPT IIPUMECEM B O3EPAX ....oevieeeeeeeeeeeeeeeeeeveer v, 186
Samolyubov B.l., Ivanova I.N. DISTRIBUTION OF CLOROPHILL-A IN LAKE SYSTEM OF STRATIFIED
(@014 =V 1 TSRS 187
Camomo0os b.M., HWeamosa MW.H. PACIIPEJEJEHUE XJIOPO®UIIJIA-A B O3EPHLBIX CUCTEMAX
CTPATUOUILIMPOBAHHBIX TEUEHMI ..ottt v ettt ettt en et en et en et en et en et ene et en et eneesener s 188
Shakirov R., Obzhirov A. DISCUSSION FOR ORIGIN OF THE MODERN HYDROCABON GASES VENTING IN THE
LITOSPHERE OF THE FAR EASTERN MARGINAL SEAS ...ttt sttt sttt te e ane e anas 189
Sherstyankin P.P., Ivanov V.G., Kucher K.M. ABOUT TRANSPARENCY AT LONGITUDINAL AND SEVERAL
LATITUDINAL SECTIONS OF LAKE BAIKAL IN 2009-2010........cccecitiiitiiiesiesiestestestesteste e steste e sre e svessessasresnesnaanas 189
Mepcrsukun  TLIT., WBano B.I'., Kyuep K.M. O TIPO3PAUYHOCTU HA MPOAJOJIBHOM U HEKOTOPHIX
TMONEPEYHBIX PA3PE3AX O3EPA BAMKAIL B 2009-2010 TT. ....cvoveieeeeeeeeeeeeeeeseseesesesesesseseesesessesessesesseseeseseeseneesesens 190
Sherstyankin P.P., Kokhanenko G.P., Ivanov V.G., Troitskaya Ye.S. ON HYDROPHYSICAL POLYGON UNDER THE
ICE OF SOUTH BAIKAL NEAR IVANOVSKY CAPE .....oo oottt tasteateste e teanesnaane s 191
Mepcrsankun ILIT., Koxanenko I'.Il., MBano B.I'., Tpounkas E.C. O TUAPOOUSNYECKOM IIOJIUTOHE T1OJ0
JIBAOM KOXKHOTI'O BANKAJIA YV MBICA UBAHOBCKOTO .....ooeeesteeeeeeeeeeeseeeeteeeeeeeeeveeeesesseneesesessesesseneaseneesesssenens 191
Sherstyankin P.P., Plisnier P.-D., Potemkin V.L., Kuimova L.N., Ivanov V.G. ABOUT THE FEATURES OF
TEMPERATURES AND FREQUENCY BUOYANCY ON LAKES BAIKAL AND TANGANYIKA..........c.cccevinenae 191
Mepcrsukun [LI1., ITnucuep I1.1., IToremkxun B.JI., Kyumosa JI.H., Isanos B.I'. Ob OCOBEHHOCTSX TEMIIEPATYP
N YACTOTAX IUTABYUYECTU HA O3EPAX BAMKAJL U TAHTAHBUKA ....ooovoeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeenesrene e, 192
Sherstyankin P.P., Shimaraev M.N., Potemkin V.L., Kuimova L.N., Blinov V.V., lvanov V.G. ON TEMPERATURE OF
MAXIMAL DENSITY ON LAKE BAIKAL.......coiitiititece ettt sttt sttt st st e stestestesbesbestesbesbestesbestesteabestesreanas 193
[epctsakun I1.I1., Hlumapaes M.H., [lotemxun B.JI., Kynmosa JI.H., baunos B.B., UBanos B.I. O TEMIIEPATYPE
MAKCUMAJIBHOM THIOTHOCTHU HA O3EPE BATIKATL ...vvoveeeeeeeeeeeeeeeeeeeeeeeeeeve e eees s e eesesese s enesensseeseseneeeanesens 193

Shirokova L.S., Ershova A.A., Pokrovsky O.S., Chupakov A.V. BIODEGRADATION OF DISSOLVED ORGANIC
MATTER AND RELATED TRACE ELEMENT IN THE MOUTH ZONE OF THE SEVERNAYA DVINA
RIVER: EXPERIMENTAL MODELING........coiiiecte ettt ettt ettt et ete e testaeeteetestaeeseasaesraesseastesssearseneesseesreenes 194

[Mupokosa JI.C., EpmoBa A.A., Ilokposckuii O.C., Uymako A.B. BUOJECTPYKIMA PACTBOPEHHOI'O
OPTAHMYECKOI'O BEHIECTBA UM COIIPSDKEHHBIX MHWKPOJ3JIEMEHTOB B VCTBEBOUM 30HE
CEBEPHOM JABUHBI: DKCITEPUMEHTAJIBHOE MOJIEJIMPOBAHUE .........oooiiiiiiiiiiiiiie e 195

Shirokova L.S., Vorobieva T.Ya., Zabelina S.A. Klimov S.1., Moreva O.Yu., Pokrovsky O.S., Chupakov A.V., Makhnovich
N.M., Gogolitsyn V.A., Sobko E.I., Shorina N.VV. LAKE ECOSYSTEM EVOLUTION UNDER THE INFLUENCE
OF NATURAL AND ANTHROPOGENIC FACTORS: RESULTS OF MULTIDISCIPLINARY LONG-TERM
R L 1 | T 196

upoxosa JI.C., BopoobeBa T.f., 3ab6enuna C.A., Knumor C.U., Mopesa O.10., TTokposckuii O.C., Uynako A.B.,
Maxuosud H.M., Toromumsia B.A., Cooko E.U., lopuna H.B. DBOJIIOLINS DKOCUCTEMBI O3EPA CBSITOE

14



IOoJ, BJIMAHUEM T[PUPOJHBIX U AHTPOIIOTEHHBIX ®AKTOPOB: UTOTUM KOMIUIEKCHBIX
JIOJITOCPOYHBIX UCCITETOBAHII ..o st s s seenanns
Shishlyannikova T.A., Fedorova G.A., Kuzmin A.V., Lipko LA., Parfenova V.V. ISOLATION AND STUDY OF
ANTIMICROBIAL COMPOUNDS PRODUCED BY BAIKAL BACTERIA ..ot
MIumnsaaukoBa T.A., @Dé&noposa I'.A., Ky3smun A.B., Jlunko WMW.A., Ilapdpenoa B.B. BBIAEJIEHUE U
UCCJIEJOBAHUE AHTUMHKPOBHBIX COEJIMHEHUI BAMKAJIBCKUX BAKTEPH ..o,
Shorina N.V., Chupakov A.V., Vorobyova T.Ya., Kosheleva A.E. DISTRIBUTION OF FORMS OF IRON IN SMALL
LAKES NORTHWEST RUSSIA (ARKHANGELSK REGION).....ccciiiiiiiieisieisienieie et seene e
opuna H.B., Yynakos A.B., BopooseBa T.f., Komenesa A.E. PACIIPEJJEJIEHUE ®OPM XEJIE3A B MAJIbIX
O3EPAX CEBEPO-3AITAIA POCCHUU (APXAHITEJIBCKAS OBJIACTD).....cciiiiiiiiiiniiiesiesicsese e
MreikoBa HO.P., benskoBa H.JI., XKabuna T.O., Cyxanoa E.B., Ilapdpenosa B.B. HNCCIIEJJOBAHUE
XU3HECIIOCOBHOCTHU MHUKPOOPTAHNU3MOB B VYCIOBUAX JJINTEJIBHOI'O XPAHEHUA B
KOJIJTEKIUISX JTABOPATOPHII ..ottt sttt bbbt bbbt bbbttt b bt bt bt bttt ettt b e b e ene e
Smirnov V.V., Smirnova-Zalumi N.S., Sukhanova L.V., Blagodetelev A.l. EFFECT OF CLIMATIC FACTORS ON FISH
PRODUCTIVITY IN LAKE BATKAL ...tttk bbbt bbbttt b et b bttt b b ans
Cmupnos B.B., Cmupnosa-3anymu H.C., Bnaronerenes A.M. KIMMATUYECKUE ®AKTOPHI ®OPMUPOBAHUA
PBIBOITPOTYKTUBHOCTH BAMIKAIIA ......oooooeeoeeeeeeeeeeeeeee s seeseesa s sess s sass s s snsss s snssaseanansnssesennanes
Solovyev M., Rusinek O. INFLUENCE OF METACERCARIA (PLATHELMINTHES, TREMATODA:
DIPLOSTOMATIDAE) INVASION ON THE ACTIVITY OF DIGESTIVE ENZYMES OF BAIKAL OMUL FRY
L 15T TP UPT PP PPPPPRTPRTON
Conoses MM., Pycumex O.T. BJIMSIHUE MHTEHCUBHOCTH WMHBA3WMU METAILIEPKAPUIT CEMENCTBA
DIPLOSTOMATIDAE (PLATHELMINTHES,TREMATODA) HA AKTHBHOCTbH ITUIIEBAPUTEJIBHBIX
®EPMEHTOB V MOJIOJI BAMKAJIBCKOTO OMY IS ......oovoveeeeieeeeeseeeeeeeesssseesaes s sseesessas s ssessan s ssesennanes
Stepanova O.G., Trunova V.A., Zvereva V.V., Melgunov M.S., Fedotov A.P. RECONSTRACTION OF GLACIER
FLUCTUATION IN THE EAST SAYAN, BAIKALSKIY AND KODAR RIDGES (EAST SIBERIA, RUSSIA)
DURING THE LAST 210 YEARS BASED ON HIGH-RESOLUTION GEOCHEMICAL PROXIES FROM
PROGLACIAL LAKE BOTTOM SEDIMENTS ...ttt sttt sttt sbe bbb b e
CrenanoBa O.I'., Tpynosa B.A., 3BepeBa B.B., MensrynoB M.C., ®enoros A.Il. PEKOHCTPYKIUA JUHAMUKN
JIEJJHUKOB B BOCTOYHOM CASIHE, BAMKAJILCKOM U KOJIAPCKOM XPEBTAX (BOCTOYHAS
CHUBUPD, POCCHA) 3A  TIOCJIEJOHUE 210 JIET HA OCHOBE PACHIM®POBKN
BBICOKOPA3PEIIAIOIINX TEOXNUMHNYECKHNX JIETOITMCEN JIOHHBIX OCAJTIKOB
TIPVITTEJTHITKOBBIX O3EP..... .ottt sttt sttt sttt sttt sttt be bt sbe st e et e ke e beeb e e beebe et e ebeebeabe st e e beabesbeabesbenbeas
Stolnikova N.V., Kamakin A.M., Zaytsev V.F. INFLUENCE OF A CTENOPHORA ON A BIODIVERSITY OF THE
CASPIAN SEA . .ottt bbbt bbbt bt E bR e E e E e E e E e E £ E e E e SRR R e Rt bRt bt bt bt bt bt bbb b
CronpuukoBa H.B., Kamakun A.M., 3aiines B.®. BJIMIHUE TPEBHEBUKA HA BHUOPA3HOOBPA3UE
KACTIAICKOT O MOPS ......ovoooeeiaeeeseeesseessesessssesss s sss s sss s 5858158888088
Stonik 1.V., Aizdaicher N.A., Issaeva M.P. MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION OF THE
DIATOMS BELONGING TO THE GENUS PSEUDO-NITZSCHIA H. PERAGALLO FROM THE
NORTHWESTERN SEA OF JAPAN ...ttt b bbbt stk e bbb e b e bt b e bt e b ettt eebeabeebeans
Crounk W.B., Aiizmaiiuep H.A., HMcaesa M.II. MOP®OJIOTMYECKUE W MOJIEKYJISIPHO-TEHETUYECKUE
XAPAKTEPUCTUKU JTUATOMOBBIX BOJOPOCJIEN POJJA PSEUDO-NITZSCHIA H. PERAGALLO U3
CEBEPO-3AITATHOM YACTU ATTOHCKOTO MOPSL.........coevevieeseeesssesiesessssessssessesasssssssssssssesssssssssssssssesssssssssssssen
CyxanoBa JI.B., Cmupnosa-3anymun H.C., Kupunpuuxk C.B., I'meizuna O.}O., Cumoposa T.B., Canoxumkona O.II.,
SIxuenxo B.M., Cmupros B.B., brarogerenes A.1. BUOTEXHOJIOT U B KYJIbLTUBUPOBAHNN CUT'OBBIX
PBIB: TIOAXO/IbI K COXPAHEHNIO BUOPA3BHOOBPA3UA U NCCIEJOBAHUIO 3BOJIIOIUNA............cocveee
Tatarinova A.V. MONITORING OF THE CONDITION OF LAKES OF YAKUTSK ON HYDROBIOLOGICAL
INDICATORS ..ottt ettt bbb bbb e st e b e e He e E e e b e b e b e e b e b e bt e b e E e b4 e b e b e e b4 eE e e b e b e e bt e b e e bt e b e e b e e bt e b e e be e b e e beabenbeabe s
TarapuaoBa A.B. MOHUTOPUHI' COCTOSAHHA O3EP T.AKYTCKA TI0 THUIPOBUOJIOTMYECKUM
TIOKASBATEIISIM ..ottt sttt sttt b et st b e bbb bbbt bt b4 b e b b e b e E e e E e e bt E e e bt e E e e b e e b e R e e b e e b e ek e e b e e be e b e e beabeabeabeabeabens
Thiede J. WLADIMIR KOPPEN, ALFRED WEGENER AND MILUTIN MILANKOVITCH, EARLY PIONEERSAND
PARTNERS IN PALEOCLIMATE RESEARCH ..ottt bbbttt
Titova L.A., Rodionova Ye.V., Usol'tseva M.V. BENTHIC DIATOM ALGAE IN PLIOCENE DEPOSITS OF TUNKA
DEPRESSION ...ttt b et et ettt e b et e e et a4 e b e e 4o b e b e b e e b e E e E e e E e e b e e E e e b e e b e e b e e b e e b e bt e b e b e b e beebenrs
Turosa JI.A., Poguonosa E.B., Ycomsuesa M.B. BEHTOCHBIE JITMATOMOBBIE BOZTOPOCJIN B TNIMOITEHOBBIX
OTJIOXEHUAX TYHKUHCKOM BITAIIHDBI .......coovvveiesieeieisessessesss s isssssessesssssessesssssssssssssessessssssssssssssssssssssssasseses
Todd J.A., Burgon J.D., Michel E. UNEXPECTEDLY HIGH SPECIES DIVERSITY REVEALED IN AN ENDEMIC
GASTROPOD GENUS (PARAMELANIA) FROM LAKE TANGANYIKA: THE COMPLEMENTARY ROLE OF
OLD AND NEW COLLECTIONS ...ttt bbbt b bbb r e r e ar e



Troitskaya Ye.S., Shimaraev M.N. VERTICAL MOVEMENT OF WATER MASSES IN SLOPE AREAS OF SOUTHERN

BAIKAL w....oooooevvoooa s 216
Tpounkas E.C., Illumapace M.H. BEPTUKAJIbHBIE JIBMDKEHMSI BOJHBIX MACC B ITPMCKJIOHOBBIX
OBJIACTSIX FOKHOTO BAMKATIA ...cooovvvoorievviosesesssoessessossss s ssssssssssssssassssssssassssssssssssssss s sssossss s 217
Tsvetova E.A. TRANSFORMATION OF METHANE HYDRATES AS A POSSIBLE CAUSE OF DEEP WATER
RENEWAL IN LAKE BAIKAL (ACCORDING TO THE RESULTS OF NUMERICAL MODELING) .......cccooovvoonnn.. 218
Lierosa E.A. TPAHC®OPMAILMSI METAHTUIPATOB - BOSMOXHA ST IPUUMHA OBHOBJIEHMS I'JTY BUHHBIX
BOJI BAMKAJIA (TIO PE3YJIbTATAM MATEMATUUYECKOT'O MOJEJIAPOBAHUSN) .........cooevvveseereiessnsnonns 219
Tsydenov B.O., Starchenko A.V. A MATHEMATICAL MODL FOR INVESTIGATION OF THE RIVERINE THERMAL
BARIN A DEEP WATER BODY (IN THE CASE OF LAKE BAIKAL)..........ooirvrveoeressoosssesssssssesssssssesssssssssssess 220
HeinenoB b.O., Crapuenko A.B. KOMIUJIEKCHASI MATEMATHUYECKASA MOJEJIb OJI1 HWCCIEAOBAHUA
PEUHOI'OTEPMOBAPA B INTYBOKOM BOJIOEME (HA TIPUMEPE O3EPA BAKAJ) .........oovrrvvvorereriiessrnrinns 220
Usoltseva M.V., Titova L.A., LONG-TERM DYNAMICS OF DOMINANT SPECIES IN SPRING
DIATOM PLANKTON FROM THE PELAGIC AREA OF LAKE BAIKAL ............oomirrvviiessessessssessessssessssssssssse 221
Ycombiesa M.B., TurtoBa JLA., JIMHAMUKA JIOMMHMPYIOIIMX BUJIOB BECEHHEIO
JIMATOMOBOT O TITAHKTOHA TEJIATUAJIM BAUKAJIA B MHOTOJIETHEM ACTIEKTE .........ooorvvvvonnnenns 221
Volokitina N.A., Mikhailov 1.S., Zakharova Yu.P. CULTIVATION OF DIATOMS FROM LAKE BAIKAL ........cccooovvvenn.e.. 222
Bonokuruna H.A., Muxaiinos U.C., 3axaposa 10.P. KYJIbTUTBUPOBAHUE JUATOMOBBIX BOJIOPOCJIEN 13
OBEPA BATIKAL.....cooooiiuieaeiseetseees s st ss s8££t 223

Yakhnenko V.M., Klimenkov 1.V., Sudakov N.P., Belyshenko A.Yu., Sukhanova L.V., Glyzina O.Yu., Sapozhnikova Yu.P.
PECULIARITIES IN THE STRUCTURE OF BLOOD CELLS OF CULTURED FISHES FROM LAKE BAIKAL
UNDER PHENOL EFFECT ..ttt ettt ettt et e et e s st e s st e et e e e ke am b e e emte e ebee e be e e beeanteeaneeesseeenneeenees 223

Sxuenxo B.M., Knmnmenkos U.B., Cynakos H.II., bensimenko A.1O., Cyxanosa JI.B., I'neizuna O.10., Canoxnukosa FO.IT.
OCOBEHHOCTHU CTPYKTYPhI KJIETOK KPOBU NCKYCCTBEHHO BBIPAIIEHHLBIX CHUI'OBBIX PhLIb
O3EPA BAVKAJI TTPY BO3JIEUCTBUM DEHOJIIA .......ooveoeiircioeiiseisssssssses sttt 224

Yermolaeva N.I., Zarubina E.Yu., Strakhovenko V.D., Romanov R.E. HYDROBIONT'S CONTRIBUTION IN A STREAM
OF ORGANIC MATTER IN LIMNOLOGICAL SYSTEMS IN THE SOUTH OF WESTERN SIBERIA .........ccce.... 225

Epmonaesa H.U., 3apybuna E.JO., Crpaxosenko B.J., Pomanos P.E. BKJIAA T'MJIPOBMOHTOB B IIOTOKU
OPITAHUYECKOI'O BEIIECTBA B JIUMHUYECKNX CUCTEMAX IOT'A 3AHAI[HOI71 CUBUPU.........coeee. 225

Zayakhanov A.S., Zhamsueva G.S., Tsydypov V.V., Balzhanov T.S. DIURNAL DYNAMIC OF SURFACE OZONE AND
SMALL GASEOUS IMPURITIES NEAR THE COASTAL ZONE OF LAKE BAIKAL ..o 226

3aaxanoB A.C., Xamcyesa I'.C., Lpinpmmos B.B., banexanos T.C. CYTOUHASA JUHAMUKA O30HA U JIPYTUX
MAJIBIX TA30OBBIX IIPUMECEU BBJIN3U BEPETOBOU 30HBI O3EPA BAMKAIL ..., 226

Zaidikov 1.Yu., Sukhanova L.V., Naumova E.Yu. THE POPULATION STRUCTURE OF THE TWO SPECIES OF
EPISCHURA GENUS (COPEPODA, CALANOIDA) ..ottt sttt sttt sttt abe bt sne b e 227

ZaiigpikoB U.JO., Cyxanosa JI.B., Haymosa E. 0. TIOIIVJIALIUOHHAS CTPYKTYPA JIBYX PAYKOB POJA
EPISCHURA (COPEPODA, CALANOIDA) ...ttt sttt sttt bbbt sttt bbbttt sttt e et abeebeens 227

Zakharenko A.S., Galachyants Yu.P., Morozov 1.V., Morozov A.A., Pimenov N.V. Zemskaya T.I. BIOLOGICAL
COMMUNITIES OF THE WATER COLUMN AT THE DISCHARGE AREA OF THE MUD VOLCANO
“BOLSHOY” (SOUTH BATKAL) ...ootitieiiieiit ettt tee e ettt stte et e teeasteessteesteeanseeamseeaseeessaeeateeanseeanseeasseenseasnsensns 228

3axapenko A.C., Ianaupsuy HO.I1., Mopo3os N.B., Mopo3os A.A., [TumenoB H.B., 3emckas T.M. BUOJIOTUYECKUE
COOBIIECTBA BO)IHOT/T TOJIIIN B PAMOHE PA3IPY3KH TPI3EBOI'O BYJIKAHA «BOJIBLIOM

(FOKHBIT BATIKAUTL). ©.cvovoveveeeeeesesseesesseesssses s st aesassss st s s s s assassss st essssssssassass et st s sassassassassssansanaaseassassnsnsassasssssnsen 229
Zayakhanov A.S., Zhamsueva G.S., Tsydypov V.V., Balzhanov T.S. DIURNAL DYNAMIC OF SURFACE OZONE AND
SMALL GASEOUS IMPURITIES NEAR THE COASTAL ZONE OF LAKE BAIKAL .....cccccceiiniieiniieinscees 230

RESULTS PRESENTED BY SCHOOL RESEARCHERS

HIKOJIbHAS CEKIIUSA

Acnamos A.I1. OITPEAEJIEHUE ©®TOPMOB 1 MOHOB CBUHLIA B KIIVBHAX KAPTO®EJIIS .....ccocvvviiiviiieiceeene 231
Bopr T.M. M3YUYEHME BO3MOXHOCTEW COJIEPXKAHHMS PERCCOTTUS GLENII B HMCKYCCTBEHHbBIX

BOJTOEMAX ...ttt sttt b etttk ee et h et 8 etk £tk 8 keS8 s ARt E e E SRR £ AR R AR R e E e R R Rt Rt et n et en et ne e re e 232
Bponoroii A.H., oparumoB 3.C., Maisues E. P.,Yaiikosckuii C.B. Ob YHACTUM TOMCKUX ITKOJIbBHUKOB B CKPUHUHI'E

TEPPUTOPUIA HA HAJIMUME MHBA3UBHBIX BUIIOB.............cooiiuiiiiiiieisiessiesis s 232
T'ibi3MHA E.A. KYJTBTHBHPOBAHME OJIHTOXET ...vt.vveuteeuttsureteesseassesseessesssesseensesssesseenstassessseseassesssensessnesssenseansesssenseessesssesseensessessseenns 233
3a6otun M.C. CPABHUTEJIBHASL XAPAKTEPUCTUKA OMYJIA U POTAHA II0 ITMIIEBOM LIEHHOCTH U

YCJIOBUAM COAEPKAHNA B UCKYCCTBEHHBIX YCIIOBHSAX.......ociiiiiiiiiiiiii s 234
Komsinosa E. BIMAHUE CTUMYJIATOPOB POCTA HA ITPOPACTAHUE CEMSH ..., 235
Kyspmuna IT. TUXOXOAKU — Y AUBUTEJIBHBIE CO3JAHMA ...t 236

16



Masanuk H.JI. CPABHUTEJIbHASI XAPAKTEPUCTUKA OJIVKTYUPYIOIIEN ACUMMETPUU JIUCTA BEPE3BI B
TIPKIVTCKE ...ttt ettt ettt e e bt et e e s te e st e e e te e e be e e abeeeheeeebee e beeaateeeabeeasee e beeentaaanteesaee e beaetsaenbeesabaeasbaentseeteeantaeasenan
Maxkcumuyk M.I". OITPEJIEJIEHUE VCTOMUUBOCTU BAVKAJIBCKUX AM®OUIIO/ K 3ATPS3HEHUIO BOJIHL ..........
Mensenckas K. KYCTAPHUKI OCTPOBA OJIBXOH ....uuuuiiiiiiiiiiii s ssss s sssssssssssssssssssssssnnnnns
Mycunuesa JI. DPUTOLHEHOJIOTUYECKOE HWCCIEJOBAHUE BO/JHBIX COCYJUCTBIX PACTEHUI
FOHHATCKOT O TIPVJIA ...eeeeeteeeiee et etee et e et eeeteeeateeeteeeeteeabeesaseeataeeabeeateesataessseeabesansaesaseeasseeatesentaesateesssaesssaenseaasanins
Orno6mua UK. BJIMSIHUE HEBJIATOITPUSITHBIX YCJIOBUM HA PAZBUTUE LUBOMIRSKIA BAICALENSIS ..........
Omuuosna H. BJIMSIHUE CTEIEHU MCKYCCTBEHHOI JNE®OJIMALIUU HA ITPUPOCT XBOU, ITOBETOB U
KOJIMYECTBO XBOU HA ITOBET'E COCHBI OBBIKHOBEHHOM.........ooviveeeeeeeeeeee et eeesenesseeseneneeen
IMapumxos U.E., I'nezuna B.A. KYJIbTUBUPOBAHUE I[ACDHHfI ..........................................................................................
Psoxxuna 10, BJIMSITHUE TASPOBAHHBIX HATIMTKOB HA OPTAHU3M UEJIOBEKA ......ccooeiiiiieeceece et
CtanmbMakoB B. KOPOS3MS METAJITIOB ... ..ottt sttt ettt e e ttee e et e e s tee e e e st e e e asae e e s sta e e e nsteeeaastaeeanssaeeannraeenn
Ceipoexko P.I1. COOEPXKAHUE SUIEPUI] 1 MOJUUTKOCKOB B NICKYCCTBEHHBIX YCIIOBUAX .....cccovivviiiiiiiniiniene.
Tramma K.H. BBIBOP BBICHINX BOJHBIX PACTEHMI MECTHBIX BOJOEMOB JUISI KPYIJIOIOJUYHOT'O
COJIEPIKAHIISL ...ttt e e e ettt te e st e e e bt e e teesabeesateeebee e beeeabeesateeesseeabeeantaesateeaseeeabaeetsesatseanbeeasbeenteaataans
Vcosa I1.B. UCCJIEJOBAHUE KAUECTBA IIPUBPEXXHBIX BOJI B IOT'O-3AITIA THOM YACTU O3EPA BAWKAII ......
Margapon A.J1. UCCIIEJOBAHUWE BO3MOXHOCTU COAEPXKAHWA U KYJIbTUBUPOBAHUA BAMKAJIBCKUX
MPEJICTABUTEJIEM POMIA SPIROGYRA LINK .....ooiuiieiieiieeeeeeeeeeeeeeeeeeeeeeeeee s seeseeseeee e ses s esessessesessoseeseseeseeseons
SAnymiko K. B. IEPCIIEKTUBBI PA3BBUTH S AKBAKYJIbTYPHI BAMUKAJIBCKOI'O OMY IS ....oveoeeeeeeeeeeeeeeeeeeeeeeeenees

PROCEEDINGS OF THE FOURTH BAIKAL SYMPOSIUM ON MICROBIOLOGY (BSM-2015)
«MICROORGANISMS AND VIRUSES IN AQUATIC ECOSYSTEMS»
Martepuansi 4-I'0 BAHKAJBCKOI'O MUKPOBHOJIOT MYECKOI'O CUMIIO3UYMA C
MEXAYHAPOJAHBIM YYACTUEM «MUKPOOPI'AHU3MbI U BUPYCbI B BOJHBIX
IKOCUCTEMAX»
Anppeesa J1.B. BJIMSIHUE OPTAHUYECKUX BEHIECTB HA YMCJIEHHOCTbH CYJIb®ATPEAYLUPYIOIINX
BAKTEPHI B PEKE AMYP B MHNEPUOA HABOJHEHUS 2013 ..ot
Andreeva D.V. THE INFLUENCE OF ORGANIC MATTERS ON THE NUMBER SULPHATE-REDUCING BACTERIA
IN THE AMUR RIVER DURING FLOOD IN 2013.......ociiiiiiieiriecseesesee et sne e
bamenxaeea M.B., 3axapoBa IO.P., Xanaes W.B., Jluxommsaii E.B. CTPYKTYPHO-®YHKIMOHAJIbHBIE
XAPAKTEPUCTUKU HOAJIEAHBIX COOBIIECTB U3 O3EPA BAMKAIL.......ovooveevceeeeeeeeseseeeeeeeesssee oo,
Bashenkhaeva M.V., Zakharova Y.R., Khanaev IV., Likhoshway Y.V. STRUCTURAL AND FUNCTIONAL
CHARACTERISTICS OF SUB-ICE COMMUNITIES FROM LAKE BAIKAL .....occoiiiiiiiiinieeinseei s
bempkoBa H.JI., Cyxanoa E.B., IllteikoBa IO.P.,, Ilappenosa B.B. JBE CTPATEI'MM BBDKHMBAHUA
MUKPOOPTAHU3MOB B BUOTIJIEHOUYHBIX ACCOIMALIMISX ..ottt
Belkova N.L., Sukhanova E.V., Shtukova Yu.R., Parfenova V.V. TWO STRATEGIES OF MICROORGANISMS
SURVIVAL IN BIOFILM ASSOCIATIONS ...tttk ettt an e
Borateipenko E.A., By3zonesa JI.C., BeikoBckas A.H. UISYUEHUE COCTABA BAKTEPHAJIBHBIX COOBHIECTB
KUINEYHUKA AMYPCKOI'O OCETPA ACIPENSER SCHRENCKII W KAJYTM HUSO DAURICUS

Bogatyrenko E.A., Buzoleva L.S., Bykovskaya A.N. STUDYING OF INTESTINAL BACTERIAL COMMUNITIES
STRUCTURE OF THE AMUR STURGEON ACIPENSER SCHRENCKII AND KALUGA HUSO DAURICUS........
Bpsinckas A.B., YBapona FO.E., Po3anos A.C., Manyn T.K., JlazapeBa E.B., Tapan O.I1., IBanucenko T.B., [lexsrex C.E.
XAPAKTEPUCTUKA MUKPOBHBIX COOBIIECTB O3EPA COJIEHOE (HOBOCUBUPCKAA OBJIACTD,
POCCH) C TIOMOIIBIO BBICOKOITPOU3BOAUTEIIBHOTI'O CEKBEHUPOBAHUS ..o
Bryanskaya A.V., Uvarova Y.E., Rozanov A.S., Malup T.K., Lazareva E.V., Taran O.P., lvanisenko T.V., Peltek S.E.
CHARACTERISTICS OF MICROBIAL COMMUNITIES OF LAKE SOLENOYE (NOVOSIBIRSK REGION,
RUSSIA) USING HIGH-THROUGHPUT SEQUENCING .......cotiiiiiirieiisieeseie et e e seene s ssessssessssessesensens
Bbynaraesa B.I'., I'opnenxo B.M., bapxyrosa [.JI. TETEPOTPO®HLIE BAKTEPUU POJA MEIOTHERMUS B
TNJAPOTEPMAX TIPTIBATAKATIDSL ..ot eeeseeeeeeeseeeeeseeseseseseseseseseseseseseseseseseseseseseseeeserereseseseseseseneerenes
Budagaeva V.G., Gorlenko V.M., Barkhutova D.D. HETEROTHROPHIC BACTERIA OF THE GENUS MEIOTHERMUS
IN HYDROTHERMS OF PRIBAIKALYE (BURYATIA) ..o itiei ettt sttt sae e ses e sse e ssenessessasenens
bysonesa JI.C., borateipenko E.A., Kum A.B., T'onozy6osa 10.C., EcekoBa A.U., JonmaroBa E.C. XAPAKTEPUCTUKA
TAKCOHOMMNYECKOT'O COCTABA U TUAPOJIMTUYECKNX CBOMCTB MOPCKUX BAKTEPUI U3
AKBATOPUI C PASHOM AHTPOIIOTEHHOM HATPY3KOM .....ooovovcveeeeseeseseeesesieses s sesassassesses s sssessessennen
Buzoleva L.S., Bogatyrenko E.A., Kim A.V., Golozubova Yu.S., Eskova A.l., Dolmatova E.S. THE CHARACTERISTIC
OF TAXONOMICAL STRUCTURE AND HYDROLYTIC PROPERTIES OF MARINE BACTERIA FROM
WATER AREAS WITH DIFFERENT ANTHROPOGENIC PRESSURE .......cccocoiiiiir et

17



METAHOT'EHHBIE COOBILECTBA JIOHHBIX OTJIOXKEHUI 03. BAUKAJL, PABJIMUAIOLIAXCS ...
Bykun C.B., ITaBnosa O.H., Kanmbrukos I'.B., UBanoB B.I'., Xaunky6o A., XabyeB A.B., Mopo3os U.B., 3emckas T.H.
TEOXUMNYECKMMUH  VCIOBUSIMU: BUOJIOTUMYECKOE PA3HOOBPA3UE, CYBCTPATHAS
CIIEHUOUYHOCTD, AKTUBHOCTD ITPOITECCOB OBPA3OBAHUA METAHA ..o
Bukin S.V., Pavlova O.N., Kalmychkov G.V., Ivanov V.G., Hachikubo A., Khabuev A.V., Morozov L.V., Zemskaya T.lI.
METHANOGENIC COMMUNITIES OF LAKE BAIKAL BOTTOM SEDIMENTS WITH DIFFERENT
GEOCHEMICAL CONDITIONS: BIOLOGICAL DIVERSITY, SUBSTRATE SPECIFICITY, ACTIVITY OF
THE PROCESSES OF FORMATION OF METHANE ... ..oo ottt ettt ettt te e s tae e st e e nte e taeeane s
Byruna T.B., ITorano C.A., Bykun 10.C., bensix O.1., Kabunos M.P., Tynukun A.E., benukos C.1. TEHETUYECKOE
PA3HOOBPA3UE BUPYCOB B O3EPE BAMKAIL. ... eeeeeeeeee e eeeee et ee et ee et ere s sees st enessenessenessenesseneesenens
Butina T.V., Potapov S.A., Bukin Y.S., Belykh O.I., Kabilov M.R., Tupikin A.E., Belikov S.l. GENETIC DIVERSITY OF
VIRUSES IN LAKE BAIKAL ...ttt ettt ettt e e et e et e st e e e ta e e ebe e e teesabeesaseeabaeabeesabeesasaeaseaenteesntaesnteeareeas
Benrep M.IT. UCCJIEJJOBAHUE BUPUOITJIAHKTOHA B BAPEHIIEBOM MOPE B ITEPUO/I ITOJISIPHOM HOUM.......
Venger M.P. THE STUDY OF VIRIOPLANKTON IN THE BARENTS SEA DURING THE POLAR NIGHT .......c.ccccoveene.
Tanaupsnn A.Jl., benpkoBa H.JIL., Cyxanosa E.B., Ilappenosa B.B. PASHOOBPA3UE HPEZ[CTABI/ITE.HEﬁ POJA
SPHINGOMONAS B HEUCTOHHOM ITJIEHKE O3EPA BAMKAIL .......covveieeeeeiseseeeeieeiessesseeeeesiessnsessees s,
Galach’yants A.D., Belkova N.L., Sukhanova E.V., Parfenova V.V. DIVERSITY OF THE REPRESENTATIVES OF THE
GENUS SPHINGOMONAS IN NEUSTONIC BIOFILM OF LAKE BAIKAL ......oooiiiiieiee ettt
T'epacumosa E.A., ITnotaukoB A.O. DYKAPUOTUYECKNE MUKPOOPT AHU3MBbBI (CENTROHELIDA, HACROBIA)
IPECHBIX BOJOEMOB OPEHBYPICKOM OBJTACTH ... eee s s en e
Gerasimova E.A., Plotnikov A.O. FRESHWATER EUKARYOTIC MICROORGANISMS (CENTROHELIDA,
HACROBIA) OF ORENBURG REGION .....oiiiiiieitiieieesit e ee e sae e ste e steessaesaestaesseesaesseesseasansseesssassnsssesseensnsseesseenes
ToroneBa O.A., Toromesa H.E., Xmomko I0.A., Ilnotaukos A.O. TAKCOHOMMWYECKUN COCTAB
YIJTEBOAOPOAOKNCIIAIONINX BAKTEPHUAJIBHBIX COOBINECTB COJIEHBIX PEK ITPUDJIbTOHBA .........
Gogoleva O.A., Gogoleva N.E., Khlopko Yu.A., Plotnikov A.O. TAXONOMIC COMPOSITION OF HYDROCARBON-
OXIDIZING BACTERIAL COMMUNITIES IN SALT RIVERS OF ELTON REGION ......coooiiiiiiiie e
Haryposa O.I1., I'apankuna B.I1., Jambaes B.b., benskosa H.JI. MUKPOBMOJIOTUYECKHWE TTOKA3ATEJIN BO/JIbI
O3EPA I'YCUHOE (BATIATHOE BABATIKATIBE) ... s eeeeeeeees s seesene e e e s eneseeseenon
Dagurova O.P., Garankina V.P., Dambaev V.B., Belkova N.L. MICROOBIOLOGICAL INDEXES OF WATER OF LAKE
GUSINOE (WESTERN ZABAIKALIE) ..ottt bbb bbbt bbbttt ettt bbb
HambunoBa  E.II.,, Bamsapakmaesa T.I. PA3BHOOBPA3SME AHADPOBHBIX TICUXPO®UJIIBHBIX U
TIICUXPOTPO®HBLIX  MHUKPOOPTAHM3MOB B  XOJIOJHBIX MCTOYHHUKAX CEBEPHOI'O
TIPHTBATIKATIBSL ...t sce s aesae sttt s s st st st e st s s s s st s e s s e st et s et st ansenses s s st en st ensesses et et s saneessesens
Dambinova E.Ts., Banzaraktsaeva T.G. DIVERSITY OF ANAEROBIC PSYCHROPHILIC AND
PSYCHROTROACTIVE BACTERIA IN COLD SPRINGS OF NORTHERN PRIBAIKALIE .......c...ccocoiiiiiieiiecie,
Henukuna H.H., Yepnorop JL.U., Benbkoa H.JI., Xanaes U.B., beiukos C.U. NCCIJIIEJOBAHUE ACCOLMALNU
MUHKPOOPIAHU3MOB C TIOMOILBIO KJIETOYHOM KYJIBTYPBI IIPUMMOP® BAUKAJILCKOM I'YBKU
LUBOMIRSKIA BAICALENSIS ... .ottt ettt ettt et et s e e et e e ebe e e beesabe e s abeeebaeeetaeseteesabeeasbeenteeenres
Denikina N.N., Chernogor L.l., Belkova N.L., Khanaev 1.V., Belikov S.I. ASSOCIATION OF MICROORGANISMS
USING CELL CULTURE OF PRIMMORPHS OF BAIKAL SPONGE LUBOMIRSKIA BAICALENSIS ...................
Jlprokkep B.B., Jlyroea H.B. BUPMOHEVMCTOH, BUPMOIUIAHKTOH, BUPUOBEHTOC — COCTABHBIE YACTU
MUKPOBHOM IETIU SKOCUCTEMBI O3EPA BATKATL ....oovoeeeeeeeeeeeeeeeee e teteeeeten e eesese s seesessesneseseneeeanesens
Drucker V.V., Dutova N.V. VIRIONEUSTON, VIRIOPLANKTON, AND VIRIOBENTHOS: MICROBIAL LOOP
COMPONENTS OF LAKE BAIKAL ECOSYSTEM .....ovi ittt ettt sttt ettt s e tve e etaa s ete e snbaestaeestaesnbaeans
Jyrosa H.B., Jiproxkep B.B. BUPUOHEMCTOH O3EPA BAMKAIL ......oovivevieveeeeessseseseeieeesesseesessessessssassesssssssenassassessssen
Dutova N.N., Drucker V.V. VIRIONEUSTON OF LAKE BATKAL ..ottt ettt ettt ettt etee st sva e sve e erae e ns
3eikoB B.B., Porosun J[.}JO. PEKOHCTPVKIIMA DSKOJOTMYECKOI'O COCTOSHHUS O3EPA IIWUPA TIO
BUOMAPKEPAM ET'O ®OTOTPOP®HOI'O COOBIIECTBA MUKPOOPI'AHU3MOB, 3AXOPOHEHHLIM B
ETO JTIOHHBIX OTIIOMKEHIISTX ......ccuiiiiitieste et steesie e steesteetessaestaesaassaestaeseasaassseseassassaenseassaassestsensaassenseenseassesseensesses
Zykov V.V., Rogozin D.Y. RECONSTRUCTION OF ECOLOGICAL STATE OF LAKE SHIRA (SOUTH SIBERIA) BY
THE ANALYSIS OF FOSSIL PHOTOPIGMENTS OF PHOTOTROPHIC MICROBIAL COMMUNITY OF
BOTTOM SEDIMENTS ...ttt ettt et e et e e b e et e s te e s abe e ebaeeebeeebeesabeeeaaeeabeeebeeanbeesabeesaseeabaeanbaesatessrbeeasbeenteeentes
Kamutuna E.JT'., XapuronoBa H.A., Bax E.A. TEPMO®WJIIBHBIE BAKTEPUU KVYJIBAYPCKUX TOPSIYUX
TICTOUHITKOB .......ccuvieitieictee et ettt ette ettt ettt e s te e stveeeteeeebeesabeeaabeeebseabeeaabeesaseeaseseabeeenbaesabeesabeeabaeanbeesabeesabeeasbeeatseenbeesrbeeareenn
Kalitina E.G., Charitonova N.A., Vach E.A. THERMOPHILIC BACTERIA IN HOT SPRINGS KULDUR...........ccocovvvevrnenne.
Kamoxuass O.B. PA3HOOBPA3SUME ®OTOTPO®HBIX MHUKPOOPITAHU3MOB B CHUMBUOTHUYECKUX
COOBHIECTBAX BAVKATIBCKIX TYBOK .....ocoieieiieeeieeeeeeeeeeesetes et ee st estestsnes s een s eneseeneseenesseneseen s snessanenesnen



Kaluzhnaya O.V. DIVERSITY OF PHOTOTROPHIC MICROORGANISMS OF BAIKALIAN SPONGE SYMBIOTIC
COMMUNITIES ..ottt e e e et e et e e sttt e s be e e bee e teesateeebee e beeaateesateeasseeabeeantaesateeaaeeeabeeetsesntaeanteesseaenteaatanns
Kammnackas E.H., beaskosa H.JI., M3Bekora I'.1., CumonoB E.II., ConmoBbes M.M. PABHOOBPA3UE MUWKPOBEMUOTBI
XKEJIY JOUYHO-KNITEYHOI'O TPAKTA HEKOTOPBIX BUIOB PbIb PA3HBIX SKOJIOIT'MYECKUX I'PYIIIT
(00 T 2N S 15 SRS UPR
Kashinskaya E.N., Belkova N.L., lzvekova G.l., Simonov E.P., Solovyev M.M. THE DIVERSITY OF MICROBIAL
COMMUNITIES OF GASTROINTESTINAL TRACT OF SEVERAL FISH WITH DIFFERENT FEEDING
HABITS IN LAKE CHANY ettt ettt e 1ttt e st e e sttt e e be e e e teeeabeesateeaaaeeebeeeabeeeabaesabeeeaeeeabaeantaesnteaaseeeasreeateeentes
Konpparsesa JI.M. KPUOMHNKPOBOIEHO3bBI BO JIBJIAX PEKIT AMYP ..ot
Kondrateva L.M. CRYOMICROBIOCENOSIS IN THE ICE OF THE AMUR RIVER .......ccoooiiiiieeeeceeeeee e
Konpparsesa JI.M., Jluteunenko 3.H., Merenuua E.K. BJIUSHUE Y®-OBJIYYEHUSA HA CTPYKTYPY MUKPOBHBIX
KOMITJIEKCOB ITOA3EMHBIX BO/L.....eceiteiititiiieiii ettt sttt et et et sttaesbeaabeeasteeaseeesbeeabeeanteesnneesssaesseaansenn
Konsimos A.N.,3a60otkuna E.A., Caxun A.®. ,Pomanosa H.Jl. BUPUOIIJIAHKTOH KAPCKOI'O MOPSI: BJIMSIHUE
BUPYCOB HA CMEPTHOCTD TETEPOTPO®HBIX BAKTEPUIM........co.oooveeeeeeeeeeeeeeeeeeeeee e eere oo ene s eneenenens
Kopylov A.l., Zabotkina E.A., Sazhin A.F.,, Romanova N.D. VIRIOPLANKTONE KARA SEA: THE EFFECT OF
VIRUSES ON MORTALITY HETEROTROPHIC BACTERIA ...ttt s e stnn e stan e e ne e e ran e
JIursunenko 3.H. BJIMSIHUE OPTAHNYECKUX BEILECTB HA ®OPMUPOBAHUE BUOILIEHOK B IIOJ3EMHOI
THJIPOCDEPE ...ttt st ettt et e et e st e sttt et e e e a bt e es et e b et e Ee e em b e e emteees et e b e e et e e e mbeeamteeasbeenbeeateeanbeeaneean
Litvinenko Z.N. INFLUENCE OF ORGANIC MATTER ON BIOFILM FORMATION IN GROUNDWATER .........ccccevennee.
Mansauk  B.B., TopmkoBa A.C., Tumomkun O.A., Kocropuoa T.A., Iloranckas H.B. CAHUTAPHO-
IMTOKA3ATEJILHBIE BAKTEPUU ITPUBPEKHOM 30HBI O3EPA BATIKAIL ...t eeeeveeereeeeeeeeeeeenesreneenenens
Malnik V.V., Gorshkova A.S., Timoshkin O.A., Kostornova T.Ya., Potapskaya N.VV. FECAL INDICATOR BACTERIA IN
THE COASTAL AREA OF LAKE BAITKAL ....oc ittt ettt tte e st e s e st e e e sntae e e antaeaesstaaeasntaeeeantasesstaeeeanseneennes
Martioruna E.B., bBemsxoa H.JI. OCOBEHHOCTU PACIHPEJEJIEHUA U PA3HOOBPA3MA MUKPOBHBIX
COOBILECTB B MEPOMUKTUYECKOM COZIOBOM O3EPE JJOPOHUCKOE (3ABAMKAJIBE, POCCUS) B
MEPUO/IbI BUOJIOTUYECKOMN BECHBI Y BUOJIOTYECKOTO JIETA ..oovoieveeeeeeeeeeeeeeeeeseteneereneeveeeeeenesseneesenens
Matyugina E.B., Belkova N.L. PECULIARITIES OF DISTRIBUTION AND DIVERSITY OF MICROBIAL
COMMUNITIES IN MEROMICTIC SODA LAKE DORONINSKOE (ZABAIKALIE, RUSSIA) DURING THE
PERIODS OF BIOLOGICAL SPRING AND BIOLOGICAL SUMMER ..o
Muxaiinos U.C., 3axaposa O.P., Bonokuruna H.A., JIuxomsaii E.B. TAKCOHOMMWYECKHNI COCTAB BAKTEPUI1 B
KVJIbTYPAX IMATOMOBBIX BOJOPOCJIEN, U30JIMPOBAHHBIX U3 O3EPA BAUKA. ..o,
Mikhailov 1.S., Zakharova Y.R., Volokitina N.A., Likhoshway Y.V. TAXONOMIC COMPOSITION OF BACTERIA IN
CULTURES OF DIATOMS ISOLATED FROM LAKE BAITKAL ....cootiii ettt ettt stee e s sntnn e e sana e
MyxanoB B.C., PeutbkoBa O.A., Ceunun C.C., byruna T.B., bensix O.11. [IPOCTPAHCTBEHHOE PACIIPEJEJIEHUE
U CE30HHAS JUHAMUKA YHCJEHHOCTH BUPYCOIIOJOBHBIX YACTHULL B CEBACTOIIOJILCKOM
BYXTE W COTITPEJIEJIBHDBIX BOJIIAX ... iiii ittt ettt ettt tee et e st e stteeste e et e s nteeasaeenteeeteeanteeanteeaneaenseaansenan
Mukhanov V.S., Rylkova O.A., Svinin S.S., Butina T.V., Belykh O.l. SPATIAL DISTRIBUTION AND SEASONAL
DYNAMICS OF VIRUS-LIKE PARTICLES IN SEVASTOPOL BAY AND ADJACENT WATERS.........cccoceeivivveens
ITaBnosa M.A. BUPUOITIJTAHKTOH KAPCKOMOPCKHUX DCTYAPHUEB .......ccoiiiii ettt
Paviova M.A. VIRIOPLANKTON ESTUARIES OF THE KARA SEA ...ttt ettt ettt ettt
IMapdenosa B.B., Benskosa H.JI., bensix O.M., prokkep B.B. MUKPOBHOE COOBIIEC TBO BHUOIIJIEHOK O3.
BATIKATL ..ottt a2 e bbb
Parfenova V.V., Belkova N.L., Belukh O.l., Drucker V.V. MICROBIAL COMMUNITIES IN BIOFILMS FROM LAKE
Y AN 1 S A ISP PUPRPPRUPRPINY
TToneoBa C.B. MUHKPOBHBIE COOBIIECTBA B KOPOBOYKAX MXA OEDIPODIUM GRIFFITIANUM
(OEDIPODIOPSIDA, BRYOPHYTA) ITO TAHHBIM TOM .....occiiiiiiiiiiiiiisiisiesiesie ettt sseans
Polevova S.V. MICROBIAL COMMUNITY IN A CAPSULE OF MOSS OEDIPODIUM GRIFFITIANUM
(OEDIPODIOPSIDA, BRYOPHYTA) ACCORDING TEM ..ottt
IMonesckass O.C. BJIIMSIHUE TEMIIEPATYPbI HA ®OPMUPOBAHUE BAKTEPUAJIBHBIX OBPACTAHHI B
MEIIEPE CHEXHAS (BAITAJTHBIM KABKAS) .....oocviveeieeseseteetestese s sestssssssssss st essessssssssssss s ssssasssssassssnsessassasssens
Polevskaya O.S. THE INFLUENCE OF TEMPERATURE ON FORMATION OF BACTERIAL FOULING IN CAVE
SNEZHNAYA (WESTERN CAUCASUS) ..ottt bbb bbbt bbb b e b ettt sttt bbb b
Polteva A.V., Galanina E.V. VIBRIOFLORA OF JAPANESE SCALLOP (MIZUHOPECTEN YESSOENSIS) FROM
ANIVA BAY (SAKHALIN ISLAND) .. .ottt sttt sttt sttt sttt besbesbesbesbesbeabeebesbeabesbe st e abeabeabeabesbeabeas
Ilonensuunkas .M., Myuxuna E.f., [lonensnunkuit B.A. OHEHKA ITPOCTPAHCTBEHHOI'O PACIIPEJJEJIEHUA
BAKTEPUOITNIAHKTOHA C VYYETOM IIEPUOJOB @®YHKIMWOHNUPOBAHUA OSKOCHUCTEMbI
KPACHOSIPCKOI'O BOJJOXPAHWUJIULLIA T10 PE3YJIbTATAM MHOT'OJIETHUX HABJIFOJEHUIA...................

19



Popelnitskaya 1.M., Muchkina E.Ya., Popelnitsky V.A. ESTIMATION OF THE SPATIAL DISTRIBUTION OF
BACTERIOPLANKTON TAKING INTO ACCOUNT PERIODS OF ECOSYSTEM FUNCTIONING

KRASNOYARSK RESERVOIR ON THE RESULTS OF LONG-TERM OBSERVATIONS. ......cocoooviiiiieniereieneeens 299
IToranos C.A., Tuxonosa 1.B., byruna T.B., bensix O.11. OLHEHKA YNCJIIEHHOCTU VIIbTPAMUKPOBAKTEPUI B
TITAHKTOHE O3EPA BATKATL ...t eee et ee s esees s s s st s ees s s s seees s eeseneseesseseon 300
Potapov S.A., Tikhonova L.V., Butina T.V., Belykh O.I. ESTIMATE ULTRAMICROBACTERIA ABUNDANCE IN THE
PLANKTON OF LAKE BATKAL .. .ootiitieest ettt st e st e st te st e steeaeaseesteenteaseeaseesseaseesseanseaseesseesseasessseesseasenssesssesnsessenns 301
Papnarypyesa A.A., JlaBpentbeBa E.B., HamcapaeB 3.b., Hamcapaecs b.b. MHUKPOBHOE PA3HOOBPA3UE B
COJIEHBIX O3EPAX ITYCTBIHU BAJTAUH JKAPAH (BHYTPEHHSISI MOHT OJIMST, KUTAMN) ... 301
Radnagurueva A.A., Lavrentieva E.V., Namsaraev Z.B., Namsaraev B.B. MICROBIAL DIVERSITY IN THE SALT
LAKES BADAIN JARAN DESERT(INNER MONGOLIA, CHINA) ..ottt 302
Pymsauea E.B., Kocomanos [.b. PA3SMEPHO-MOP®OJIOTMYECKAA CTPYKTYPA W AKTHUBHOCTD
BAKTEPHOIUJIAHKTOHA JINTOPAJILHOM 30HBI KPYITHOI'O PABHUHHOI'O BOJOXPAHWINLIA............ 302
Rumyantseva E.V., Kosolapov D.B. SIZE-MORPHOLOGICAL STRUCTURE AND ACTIVE FRACTION OF
LITTORAL BACTERIOPLANKTON OF LARGE LOWLAND RESERVOIR ......ocoiiiiieiiertee e 304
Pribakosa U.B., MsuishukoBa 3.M., PoiGakosa K.C. KOMIIOHEHTBEI MUKPOBHOI IIETJIM B OBPACTAHISIX
MAKPO®UTOB PHIBUHCKOT'O BOJTOXPAHIIIHIIIA .......oeitieeesieeie e sieeie e steeste e ssaeseeasaessaessnanaessesssnsnanssesnsesnees 304
Rybakova 1.V., Mylnikova Z.M., Rybakova K.S. COMPONENTS OF THE MICROBIAL LOOP IN FOULING
ORGANISMS OF MACROPHYTES IN THE RYBINSK RESERVOIR .....oooiiiiiieiie e 305
CemuBanoBa E.A., T'oroaesa H.E., Xnonko 10.A., [TnotaHrkoB A.O. TAKCOHOMUWYECKUU COCTAB ITPOKAPUOT-
ACCOINMAHTOB TAJTO®UITBHBIX TTPOTUICTOB ......eiiiiiiieieeiesieesie e ee e ee st este e staesae e sraesaaanaessaesenanensseensnsnees 306
Selivanova E.A., Gogoleva N.E., Khlopko Yu.A., Plotnikov A.O. TAXONOMIC COMPOSITION OF PROKARYOTES-
ASSOCIATES OF HALOPHILIC PROTISTS ...t etteitsteeste et esie e e e ae st ste e staesaeesaessaesseasaessaenenaneessaensnsnenssesnsesnees 307
Coxonosa O.C., Hlabyposa O.B. KPUOSJIEKTPOHHASI MUKPOCKOITNA TMTI'AHTCKUX BAK TEPMO®AT'OB P.
AERUGINOSA: PHIKZ, EL, LINBB .......ceeiieeiieiieiesiesteeseeste e staesaesseessaesaeesaessaesseasaesseesseasesssaessssssessesssesnsesseensesnees 307
Sokolova O., Shaburova O. KRYO-ELECTRON MICROSCOPY OF GIANT P. AERUGINOSA BACTERIOPHAGES:
PHIKZ, EL, LINGSB ......ccuiiieitieeesttesttaeeseesseasessseesseasesaseesseaseeaseasseassssseeseasssssessssasessseessasseaseesseasessseensesseaseessesnseseensesees 308
Crapocuna E.B., Omneitnuxk I'.H., IOpummuen B.W., Bomuko IO.H. AKTHUBHOCTL KATAJIA3bBI B JOHHBIX
OTJIOXKEHUAX PABHOTUITHBIX BOIHBIX OB BEKTOB 1. KHEBA .......cooiieiieie e eee e se et ae s 309
Starosyla Ye.V., Olejnik G.N., Urishinets V.I., Volikov U.N. THE CATALAZE ACTIVITY IN BENTHIC SEDIMENTS
OF DIFFERENT TYPES OF WATER BODIES IN KYIV CITY oottt ae e nna e 310
Crenanosa O.A. TIOUCK, M30OJISILUS U M3YUYEHUE BHPYCOB MOPCKMX MHKPOBOJOPOCJIEN: HOBBIE
AJIbIOBUPYCBI, METOJIBI, @AKTBI V1 TUTTOTESDBL........ccceiiiieiieieeie e e s sie e seeasae st saa e snaesnaenaessaenneenees 310
Stepanova O.A. SEACH, ISOLATION AND STUDY OF NEW MARINE VIRUSES OF MICROALGAE; NEW
METHODS, FACTS AND HYPOTHESES ........ooot ettt ae st et aesta e taesaesseenteanaeaseenseenaeaneenseenes 311
CrenanoBa O.A. PE3VJIbTATBI BOKCIEPMMEHTAJIBHOI'O WM3YYEHUSA KOHTAKTA AJIbI'OBHUPYCOB C
MUJIUAMU MY TILUS GALLOPROVINCIALIS......cooeet ettt ta e ntaete e snaennaaneas 313
Stepanova O.A. RESULTS OF EXPERIMENTAL STUDIES OF THE CONTACT OF ALGAL VIRUSES WITH
MUSSELS MYTILUS GALLOPROVINCIALIS ... .ottt ettt ae st e taesae e staanaesseenseenaeaneenseenes 313
CrpoitnoB f.B., ®wmmnnos [I.A. BUPUOIIJIAHKTOH BEPXOBOI'O BOJIOTA HINMYEHI'CKOE (BOJIOTOACKASA
()31 02X G 1 3 ISP U TR SUROPRPRI 314
Stroynov Ya.V., Philippov D.A. VIRIOPLANKTON IN THE SHICHENGSKOE RAISED BOG (VOLOGDA REGION,
LU S A TR PR URPPPRPRP 316
Cryxosa O.JO. UUCJIEHHOCTb 1 AKTUBHOCTb BAKTEPUOIJIAHKTOHA P. AMYP B IIEPUOJI BbICOKOH
BOJTHOCTH B 2013 TIOJTY ..t iuteitieiteeiesteesttete s e e e esaestaesteasaasseeseaseasssesseassasseesseassesssesseassesseeseassasssensesssesseensesssessesnsesnees 316
Stukova O.Yu. THE NUMBER AND ACTIVITY OF BACTERIAL RIVER AMUR IN THE PERIOD OF HIGH WATER
[ Y I A B 0 T N S S SRR 316
CyxanoBa E.B., IrteikoBa I0.P. ®EPMEHTATUBHAS AKTHUBHOCTb TETEPOTPOO®HLIX UHITAMMOB U3
BUOIUJIEHOK TBEPJIbIX CYBCTPATOB JINTOPAJILHOM 30HBI O3EPA BAMKAI ... 316
Sukhanova E.V., Shtykova Y.R. ENZYMATIC ACTIVITY OF HETEROTROPHIC STRAINS FROM BIOFILMS SOLID
SUBSTRAT ELITTORAL ZONE OF LAKE BATKAL .....ooiteiiie ettt ettt ae st te e ae st e taaaaanaestaenaaanaestaennaaneas 317

Ceixkmnmuaga H.H., Topmkosa A.C., boupaps A.A., Kabunos M.P., KaapikoBB.A., Kypoukuna JI.I1., Mecsmxxunos B.B.,
Hprokkep B.B., Mupomnukos K.A. TEHOMbI 1 BUOJIOTUYECKHUE XAPAKTEPUCTUKHU JIBYX HOBBIX
BAKTEPUO®AT'OB PSEUDOMONAS AERUGINOSA CEMEMCTBA SIPHOVIRIDAE 13 O3EPA BAMKAJI......318

Sykilinda N.N., Gorshkova A.S., Bondar A.A., Kabilov M.R., Kadykov V.A., Kurochkina L.P., Mesyanzhinov V.V.,
Drucker V.V., Miroshnikov K.A. GENOMES AND BIOLOGICAL CHARACTERISTICS OF TWO NEW
PSEUDOMONAS AERUGINOSA BACTERIOPHAGES OF THE SIPHOVIRIDAE FAMILY FROM LAKE
2N 1 S IS SR TP 319



Oununmnosa C.H.,CypryueBa H.A., AxumoB B.H., Copokun B.B., Cknamnes JI.A., Kapusiuesa 3.A., bpymkos A.B.,
Tanpuenko B.®. BAKTEPUODPAT'Y HUSKOTEMIIEPATYPHBIX CUCTEM APKTUKU 1 AHTAPKTUKMU ...........

Filippova S.N.,Surgucheva N.A., Akimov V.N., Sorokin V.V., Skladnev D.A., Karnysheva E.A., Brushkov A.V.,
Gal’chenko V. F. BACTERIOPHAGES IN LOW TEMPERATURE SYSTEMS OF ARCTIC AND ANTARCTICA ...

Mepeimesa H.I'., Pakuruna T.A., IToBerkuna JLII., OcumoB I''A. BAKTEPMOBEHTOC O3EPA KAHJ/IPBHI-KVYJIb

(PECITYBJIMKA BAIITKOPTOCTAH) ...ttt sttt ettt ettt b et e mte e e he e e s be e e bt e e bt e anbeessbaenbeaanbean
Sherysheva N.G., Rakitina T.A., Povetkina L.P., Osipov G.A. BENTHIC BACTERIAL COMMUNITY OF LAKE
KANDRY-KUL (BASHKORTOSTAN) ...t itettitetatereeteeeeieetesestesesseseesesseseseesessessasesseseaseseasessasessssessasessessasensasessasessesessanes
opuukoBa E.A., Mopuasunuesa A.JO., Mopoz A.®., IllaBensko A.O. MUKPOBHBIE COOBILIECTBA
BHYTPUT'OPOACKNX BOAOEMOB CPEJITHET'O TTPUOBDBS......cc.eoiiiiiiiiee e s
Shornikova E.A., Mordvintseva A.Yu., Moroz A.F., Shavelko A.O. MICROBIAL COMMUNITIES OF INTRACITY
RESERVOIRS IN MIDDLE PRIOBYE .....cooiuititiiitinisiaeete et ste ettt see e te e se e esesseseaaenease e seesesesaessasensanensanesseseasenes
Sluenko-CtenanoBa T. H., Hemnesa H. B., Hrmarenko M. E. PABHOOBPA3UE MMKPOBHbLIX COOBHIECTB
KOHTUHEHTAJIBHBIX BOAOEMOB APUITHBIX 3OH .......ooiiiiiiiiiiiiiiee ettt siee e e
Yatsenko-Stepanova T.N, Nemtseva N.V, Ignatenko M.E. MICROBIAL COMMUNITIES DIVERSITY IN INLAND
WATERS OF ARID ZONES ..ot ietitiieeneeteseeseste e s eeeteseesessesesseseaseseasessesesseseaseseaseseasessesesseseaseseasensasessasessesessensasensas
Ahn T.S., Parfenova V.V., Jung D. NEW METHOD for bacteria Cultivation from endemic baikalian sponges ....................
LIST OF PARTICIPANTS Lottt ettt st e st e st e b e e bt e bt e st e e s b e e s be e s b e e sbeesaeenbeesbeenseesneennnennes

21



PROCEEDINGS OF EDUCATIONAL SCHOOL
MATEPHAJIBI OBPA3OBATEJIBHOU HIKOJIBI

A PRIMARY BIOLOGICAL ATMOSPHERIC AEROSOLS

Jaenicke R.
Institute for Physics of the Atmosphere, University Mainz, Germany
jaenicke@uni-mainz.de

“Quantitative PCR and microscopy revealed that viable bacterial cells represented on average
around 20% of the total particles in the 0.25 to 1 pm diameter range ... suggesting that bacteria represent
an important and underestimated fraction of micrometer-sized atmospheric aerosols” (DeLeon-Rodriguez,
et al, 2013). Even if that statement covers only a certain situation and a certain part of the troposphere, it
clearly shows that primary biological aerosol particles are a major fraction of the atmospheric aerosol.

While most primary particles of the atmospheric aerosol (maritime, mineral, etc) have sources
limited to certain regions of the world, like the oceans, the deserts, etc, the primary biological aerosol
particles (PBAP) are produced from all available surfaces (including leafs) of the world. The continental
biosphere (leaves, animals, dead subjects) is a source for primary biological particles. Since the oceans
are full of biological (dead and alive) material, each ejected sea spray particle contains biological
material. Rock varnish may contain considerable amounts of biological material which sometimes may be
responsible for the gel like or lacquer like appearance of the surface. The grey or black films may
sometimes consist predominantly of dry cyanobacteria.

Rocks outside of deserts often are also covered by a varnish. Parts of biological soil crusts can
also be ablated from desert surfaces and all these particles may contribute to the content of biological
material in dust transported over long distances during storms (Despres et al 2012). In addition recent
studies in Japan suggest that numerous culturable bacteria are transported with Asian dust over the East
China Sea from the arid and semi-arid regions of Asia.

In the last years much research effort had been directed to the role of biological particles as ice
nuclei and in forming clouds and rain. It is well known, that biological material acts much earlier (in term
of freezing) then mineral (inorganic) material. So the cryosphere (deposited precipitation) is full of
biological material. Resuspension of ice crystals then might add to the primary biological atmospheric
aerosols.

Atmospheric biological particles have also an impact on hygiene and could cause adverse
respiratory effects on humans.
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OOCYTE NUCLEAR STRUCTURES IN PRORHYNCHID

TURBELLARIANS

Bogolyubov D.S.
Institute of Cytology, Russian Academy of Sciences, St. Petersburg
dmitr@mail.cytspb.rssi.ru

The family Prorhynchidae (order Lecithoepiheliata) is a highly specialized group of turbellarian
worms. In the lake Baikal, there is an autochthonous center of prorhynchid speciation. The Baikal
prorhynchids are presented by eight endemic species of the genus Geocentrophora and one subspecies,
Prorhynchus stagnalis baikalensis. The cosmopolitan species, G. baltica and G. sphyrocephala,
widespread in the European part of Russia, are considered the closest to the progenitor species of
Geocentrophora in Baikal.

The striking feature of the prorhynchid female reproductive system is oocyte development within
morphologically stabile follicle-like entities, the wall of which is formed by the specialized yolk cells
(aka vitellocytes). Unlike the most other Plathelminthes—Neoophora, the vitellocytes of prorhynchids
display certain cytological features resembling those of the nurse cells (aka trophocytes). The latter cells
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are the integral part of the ovaries in animals with the alimental, or polygenomic, according to the modern
classification, type of oogenesis. Besides the origin shared with the oocytes, these features include the
following: (i) the observed increase in ploidy of the nuclei of the well-differentiated yolk cells (however,
it does not exceed 4c), and (ii) formation of microvilli and the occurrence of pinocytotic activity at the
apical surface of the cells. The signs of pinocytotic activity were also revealed in the cortical ooplasm, at
the border with the yolk cells. However, it is still unknown which substances may come into the oocyte
from the yolk cells. It should be emphasized that direct cytoplasmic connections between the oocytes and
the accessory cells, indicative for the polygenomic oogenesis type, are absent in the follicles of
Prorhynchidae. At the same time, one of the strict signs of the alimentary-like oogenesis of Prorhynchidae
is early cessation of ribosomal RNA synthesis in the oocyte. Correspondingly, in the Baikal and
“European” (cosmopolitan) Geocentrophora species studied, oocyte nucleolus is being transformed into a
perfectly spherical fibrillar body (the postnucleolus), inactive in RNA synthesis. The postnucleolus
accumulates certain non-nucleolar compounds, including pre-mRNA splicing factors. This body
resembles morphologically the “central body” of the inverted karyosphere in mammalian oocytes. In
Prorhynchus, according to the literature data, the postnucleolus does not form, and the nucleolus, losing
its granular component, is gradually vacuolated and disappears.

In spite of the fact that due to known technical problems we were not able to visualize directly the
sites of transcription in the nuclei of prorhynchid growing oocytes (e.g., using bromouridine triphosphate
microinjections), ultrastructural and immunocytochemical characteristics of the nucleoplasm provide
evidence that the oocyte nucleus retains RNA polymerase Il-dependent transcription. First, while an
oocyte grows at the diplotene stage of meiotic prophase, chromatin does not undergo condensation
resulting in formation of the karyosphere, which is a characteristic attribute of the nucleus of oocytes
developing by the nutrimental (polygenomic) type. Second, the perichromatin nuclear zones, the border
areas between chromatin and the interchromatin space, were found rich in perichromatin fibrils. In the
perichromatin zones of the prorhynchid oocyte nucleus, we localized splicing factors of pre-mRNA with
the use of immunogold-labeling electron microscopy and the following antibodies: against the
symmetrical dimethylarginines (sSDMA), which form the “Sm-epitope” of small nuclear (sn) RNPs, the
trimethyl guanosine (TMG) cap of SnRNAs, and the serine/arginine (SR) protein SC35 (SRSF2). Besides,
using double immunolabeling with simultaneous employment of antibodies against double-stranded DNA
and several molecular factors involved directly in RNA polymerase Il-dependent transcription, we
revealed the hyperphosphorylated (elongating) form of RNA polymerase 11 itself, TATA-binding protein
TBP (a component of the basal transcription factor TFIID), and transcription co-activators CBP/p300 in
the perichromatin zones of the oocyte nucleus. Extrachromosomal nuclear bodies — the counterparts of
Cajal bodies and interchromatin granule clusters, which currently are supposed to be the most universal
and evolutionarily conserved nuclear organelles involved in the processes of gene expression — were
revealed in the nucleoplasm, as well.

The data presented confirm the assumption made earlier that in the case of the unique type of
polygenomic oogenesis of prorhynchids, the nucleus of growing oocyte substantially retains functional
features that characterize oogenesis of more ancient type — solitary or autotrophic type.

This study was partially supported by the Russian Fund for Basic Research (grants No. 04-04-
48080, 06-04-48904, and 15-04-01857).

ANJEPHBIE CTPYKTYPbI OOLIUTOB TYPBEJUIAPUU-TIPOPUHXU /]
Boroawoos /1.C.
WNuctutyt nuronoruun PAH, Cankr-IlerepOypr
dmitr@mail.cytspb.rssi.ru

CemeiictBo Prorhynchidae (otp. Lecithoepiheliata) — Bbicokocmenanu3upoBanHas rpymmna
pecHHYHBIX yepBel. B o03. baiikam mpucyTCTByeT aBTOXTOHHBIM OdYar BHI000pa30oBaHHS MPOPHHXUI,
KOTOpbIC TPEICTaBICHbI 8§-10 SHAEMHYHbIMH Buaamu poaa Geocentrophora u omHuM MOABHIOM
Prorhynchus stagnalis baikalensis. Bunsi-kocmononuter  G. baltica wu  G. sphyrocepala,
pacrpocTpaHeHHBIE B EBpPONEHCKOW YacTH CTpaHbl, CUMTAIOT HauOojee OJM3KMUMU K HCXOTHBIM
MPEeIKOBBIM (hopMaM OalKaITbCKUX TeoleHTPOdOP.

Spkasi 0COOEHHOCTh CTPOEHHS KEHCKOH IMOJIOBOW CHUCTEMBI NPOPHHXHIl — PAa3BUTHE OOLUTA B
coctaBe MOpP(OIOTHUECKH CTAOMJIBHBIX  (DOJUIMKYJIOMOMOOHBIX 00pa3oBaHUM, CTEHKa KOTOPBIX
o0pa3oBaHa CIEUUATM3UPOBAHHBIMU KEATOUYHBIMH KIETKaMu (BUTeUIOIMTaMH). B  oTimume ot
nomasistoniero  OompmmHcTBa  apyrux  Plathelminthes-Neoophora  BUTe/UTONUTBI  MPOPUHXH
JEMOHCTPUPYIOT ~HEKOTOPbIE IMTOJOTHMYECKHE UEepThl CXOACTBA C MNUTAOUIMMHU  KICTKaMU
(TpodounTamm), TPUCYTCTBHE KOTOPBHIX B SWYHHUKAX XapaKTEPU3yeT XHUBOTHBIX C aJMMEHTAapPHBIM
(HyTpUMEHTapHBIM), WM NOJIUTCHOMHBIM (TI0 COBPEMEHHOHU KilacCH(UKALMK), TUIIOM ooreHes3a. K atum
yepTaM IIOMHUMO OOIIEr0 NPOMCXOXKIACHHUS C OOLMTAaMH MOXKHO OTHECTH HAaOJII0faeMoe YyBEIMYEHHE
TUIOUAHOCTH A1iep AudQepeHINpOoBaHHBIX BUTENIONUTOB (MIpaBaa, HE3HAUYUTENbHOE, A0 4C), pa3BUTHE
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MHUKPOBOPCHHOK Ha alMKajIbHOM MOBEPXHOCTU U MUHOLUTO3HYIO aKTUBHOCTh. IIpu3HaKy NMHOIMTO3HOM
AKTUBHOCTH OOHApY>KEHBI TaKKe€ U B KOPTUKAIBHOW OOIUIa3Me, Ha TPaHUIE C >KENTOYHBIMU KICTKaMU.
OpHaKo HEU3BECTHO, KaKWE BEIECTBA MOIYT IIOCTYIAThb B OOLMUT W3 KEIATOYHBIX KiIeTok. Cremyer
MNOJYEPKHYTh, YTO MPSMbIE LMUTOMJIA3MATHUYECKHE CBS3M MEXKIY OOLUTOM M BCIIOMOIaTEbHBIMU
KJIETKaMH, XapaKTepHbIEe I IOJMTC€HOMHOTO OOT€He3a, B (OJUIMKYNAaX MPOPUHXHI OTCYTCTBYIOT.
Bmecre ¢ TeM, SpKHM TIPU3HAKOM «aJIMMEHTapHOCTW» OOTeHe3a IPOPUHXHUJ SBIAETCS paHHEe
MpeKparienne cuaTe3a oonutoM pudocomabix PHK. IIpu aToMm y riccnenoBaHHBIX BUOB OalKaIbCKUX H
«EBPOIEHUCKUX» TeOLEHTpO(Op AOPBIIKO MpeodpasyeTcs B  TPAHCKPUIILIMOHHO  HEAKTHBHOE
¢ubpusipHoe  oOpazoBaHue TpaBHIBHON  cdepudeckoir  (opMbl  (MOCTBAJPHIIIKO), KOTOpOE
HaKarIMBaeT HEKOTOpPbIC HESIPHIIIKOBbIE KOMIIOHEHTHI, BKIIoUas (akTopsl ciutaiicuara npe-MPHK, u
MOpPQOJIOTHYECKH HAalOMHUHAET «LUEHTpPaJbHOE TEN0» HWHBEPTHPOBAHHOH KapHOC(epbl OOLMTOB
wiiekonuratommx. Y Prorhynchus, nmo manHbIM nuTEepaTyphbl, HOCTBSAPHINIKO HE (HOPMUpPYETCS, a
WHAKTUBUPOBAHHOE SPHIIIKO, yTpaurBas TPaHYISAPHBIA KOMIIOHEHT, MOCTENEHHO BaKYyOJIU3HpYeTCH,
(bparMeHTHpYETCS U pe3opOupyercs.

HecmoTps Ha TO, 4YTO TEXHHYECKHM HE YIAJIOCh HANpPSAMYK BH3YalIH3UpPOBAaTh CAWTEI
TPaHCKPUIILMM B SIpax pacTyIIUX OOLMTOB NPOPUHXHUA (HampuUMep, C IOMOLIbI0 HHBEKUUN
opomypunuHTpudocdara), yIBTPACTPYKTypHBIE W  HWMMYHOIIUTOXNMHYECKHE  XapaKTePUCTHUKH
HYKJIEOIJIa3Mbl ~ CBUJETENBCTBYIOT O COXPAaHEHHMH SAIpPOM pacTyIEero OOIMTa TPAHCKPUILHUH,
ocymectBiusiemorr PHK-monmumepasoit |l. Bo-mepBpix, B xolme pocTa oonura (IUIUIOTeHA Mpodasbl
Meiio3a) XpOMaTHH He MpeTeprieBacT KOHACHCALMM, NPUBOIIICH K (HOpMHpPOBAaHUIO Kapuochepsl —
XapakTepHOMY aTpuOyTy siipa OOLMTOB, PAa3BHUBAIOIIMXCA II0 HYTPUMEHTAPHOMY (IIOJIMI€HOMHOMY)
TUMy. BO-BTOpPBIX, MEpUXPOMATHHOBBIE 30HBI sipa — IMOTPaHUYHBIE 00JACTH MEXIy XPOMATHHOM U
MHTEPXPOMATUHOBBIM  NPOCTPAaHCTBOM —  OOratel  IEpUXpPOMATUHOBBIMH  ¢ubOpwuiamu. B
NEPUXPOMATHHOBBIX YyYacTKax sapa OOLWTOB MNPOPUHXHMI C TOMOINBI0 HMMYHOJIEKTPOHHOM
MUKPOCKOITUH JIOKAIN30BaHbl (hakTopsl crutaiicuara npe-MPHK ¢ momoripio aHTHTEN K CHMMETPHYHBIM
mumerwiapruanHam  (SDMA), obOpasyromum  Sm-smuton Manbix siaepHeix (Sn) PHK, a rtaxke x
tpumeruiaryasosunoBomy kany SNPHK u SR-6enky SC35 (SRSF2). Kpome Toro, ¢ momMolisio ABOHHOTO
MMMYHOMEUEHUS C OJHOBPEMEHHBIM HCIIOJIB30BaHUEM aHTUTEN K JByxuenoueuynoil JJHK m HexoTropsm
MOJICKYJISIPHBIM ~ (haKTopaM, HamNpsSIMYI0 CBSI3aHHBIM C TpaHCKpuUIuen, ocymectriasiemoit PHK-
nonumepazoit  |l, mokazaHO TNPUCYTCTBHE B NEPUXPOMATHHOBBIX ydacTKax sApa OOLMTOB
runepdochopunnpoBaHHoii  (anoHrupyromeit) ¢opmel  camoir  PHK-momumepaser  II, TATA-
cBs3bIBatoniero Oenka TBP (kommoneHTa Oa3zampHOro (akrtopa TpaHckpumuuu 1FIID) u Genkos-
koakTuBatopoB Tpanckpumimu CBP/p300. B HykieomniasMe 0OHapyKeHbI U SIKCTPAXPOMOCOMHBIE TEJIbIa
— anajoru Tenen Kaxama M KJIacTepoB MHTEPXPOMATHHOBBIX TpaHyl, KOTOPHIE, IO COBPEMEHHBIM
NPEACTaBICHUSIM, SBIIIIOTCS HauboJiee YHUBEPCAIbHBIMH U SBOJIIOLIMOHHO KOHCEPBATUBHBIMHU SICPHBIMH
JIOMEHAaMH, BOBJIEYCHHBIMH B IIPOLIECCHI, HEOCPEICTBEHHO CBSI3aHHBIE C SKCIIPECCHEN IeHOB.

[IpuBeneHHbIE NaHHBIE MOATBEPXKIAIOT BBICKA3aHHOE paHEe MPEANOI0KEHHE O TOM, YTO IpHU
YHUKQJIBHOM THUIIE MOJUTE€HOMHOIO OOT€HEe3a MPOPUHXHUI SAApPO PACTYIIETO OOIMTa IO CYIIECTBY
coxpaHseT (yHKIIMOHAJbHBIC YEPThI, XapaKTEPU3YIOIIHE OOTCHE3 SBOJIIOIUOHHO OoJiee IPEeBHETO THIA —
CONMUTapHOTO (aBTOTPO(GHOTO).

Pabora BbInoHEeHA Ipy YacTHYHOH (hrHAHCOBOH nopaepskke PODU (npoektsr 04-04-48080, 06-
04-48904 u 15-04-01857).

PHAGES OF LAKE BAIKAL: CURRENT SCIENTIFIC MYSTERY OF

NANOWORLD
Drucker V.V.
Limnological Institute SB RAS, Irkutsk, Russia
drucker@lin.irk.ru
At the end of the previous century, high abundance of bacterial viruses (bacteriophages) has been

recorded in seas and oceans — up to 10°® particles/ml (Bergh O. et. al., 1989). This value is significantly
lower than that of bacteria in the water. It has been established that viruses of marine organisms are
powerful biological factors playing a key role in the control of abundance and diversity of hosts in
plankton and benthos (Wommack K., Colwell R., 2000). Similar investigations of freshwater ecosystems
were started later. These studies are undoubtedly of great interest since the mechanisms of formation and
preservation of water quality in freshwater ecosystems, functioning in different climatic zones at different
morphometry, depths, age of aquatic ecosystems, and hydrological conditions have not been elucidated
yet. The first investigations of bacteriophages in the oligotrophic Lake Baikal were performed in 1997
(Drucker, Maslennikov, 1998). In further studies, taxonomic diversity, seasonal abundance dynamics, and
size spectrum of autochthonous bacteriophages from different depths of the lake were analyzed using
transmission electron microscopy (Drucker, Dutova, 2003, 2006, 2009). A new trophic chain was
established in the lake ecosystem.
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Phages (size in nanometers) parasitize on bacterial cells or integrate with the host DNA and exist
in this cell or reproduce within the bacterial cell lysing it. In nature, phages due to their numerous
abundance affect the global processes occurring in the biosphere. To-date, phages have been detected in
Lake Baikal in the neuston film (virioneuston), in the water column (virioplankton) and in microbial
benthic communities (viriobenthos). To reveal ecological importance of phages in aquatic ecosystems and
determine mechanisms of their functioning, it is necessary to identify functional types of bacteriophages
and infections caused by them in Lake Baikal which are a great number in nature:

1) obligate lithic phage unable to cause lysogenic infection;

2) temperate phage able to cause productive or lysogenic infection;

3) prophage, a phage genome, able to exist either within bacterial chromosomes or as plasmids in
the cytoplasm;

4) filamentous phage causing chronical productive infection;

5) tailed phage causing lithic productive infection;

6) lysis of phage — lysis of a bacterium infected by a phage; their lysis value is a number of
phages lysed,;

7) chronic infection by phages — this is productive phage infection when the infection of a
bacterium does not stop and phage particles are produced:;

8) destructive infection by phages — phage infection when the phage is inactivated: there is neither
productive nor reductive infection;

9) immediate lithic infection by phages;

10) induced lithic infection;

11) induced productive infection;

12) lysogenic infection;

13) lithic infection;

14) inhibition of lysis;

15) productive infection;

16) pseudolysogenic infection;

17) reductive infection;

18) superinfection;

19) secondary adsorption;

20) multiple infection;

21) resistance to superinfection;

22) lysogen;

23) optional host etc.

We have already investigated some of these problems. However, the majority of them are still
under study. Similar investigations of phage functioning are necessary for understanding fundamental and
applied aspects (biotechnology) in the XXI century — a “century of virology”.

®ATH O3EPA BAHKAJI - COBPEMEHHASI HAYUHASI TAHHA

HAHOMMUMPA

JAproxkep B.B.
JInmuonoruueckuit uuctutyt CO PAH, r. Upkytck, Poccus
drucker@lin.irk.ru

B koHue mpomuioro croneTus ObUla YCTAaHOBJEGHA BBICOKAs UYMCICHHOCTh BHPYCOB OakTepuid
(bakTeprodaroB) B MOpsSX W OKeaHax — IO 10® wactuw/mn (Bergh et. al., 1989), 4ro 3HAYHTENBHO
IIPEBBIIIAET KOJMYECTBO OakTepuil B BOZAE. YK€ BBIICHEHO, YTO BHPYChl MOPCKMX MHKPOOPIaHHW3MOB
OTHOCSATCS K YHUCIY MOIIHBIX OHMOJIOTHUECKMX (aKTOPOB M WIPAIOT KIIOYEBYIO POJb B KOHTPOJC
YHCIEHHOCTH W MHOrooOpasusi xo3sieB B miankrone u 6enrtoce (Wommack, Colwell, 2000). Ha
IIPECHOBOJHBIX 3KOCHCTEMAaxX HOAO0OHBIE UCCIIEAOBAHNS HAYAINCh MIO3KE U MPEACTABIAIOT HECOMHEHHBIH
MPUOPUTETHBIN HHTEpEC, TOCKOIBKY JI0 CHX IMOp HE sSCeH MEXaHW3M (OPMHUPOBAHUS U IOJCPIKAHUS
Ka4yecTBa WX BOJ, (QYHKIMOHUPOBAHUS B LEIOM B Pa3IMYHBIX KIMMAaTHUYECKUX 30HAX, MPHU Pa3IHYHOM
MOpPOMETPUH U TIYOMHAX, BO3pAcTe BOJOEMOB, THAPOJOTHYECKHX YCIOBHAX B OacceliHe W T.H. MPH
OTCYTCTBHM aHTPOIOTEHHOro Bo3zelcTBua. Ha ommrorpodHoM o3epe baiikan mepBble HcciaeqOBaHUS
OaxrepuodaroB ObuIM TpoBeneHBl B 1997 1. (prokkep, MaciennukoB, 1998). B nanprelimem mpu
WCTIOJNIb30BaHUN TPAHCMHUCCHOHHON JIEKTPOHHOW MHKPOCKOIUHM OBUIO HM3Y4€HO TaKCOHOMUYECKOE
pasHooOpasue, ce30HHas JUHAMHUKA YHCJICHHOCTH, Pa3MEPHBIA CIIEKTP aBTOXTOHHBIX OakTeprogaros Ha
pasnuuHbIX TiyOmHax o3epa (Iprokkep, Jyrosa, 2003, 2006, 2009) — OBIIO YCTAaHOBIEHO HOBOE
TpoHUECKOEe 3BEHO 3KOCHCTEMBI 03€pa.

Pazmepsl ¢aroB WHCUMCIAIOTCS B HaHOMETpax (MEKMOJICKYJSpPHBIC pPacCTOSHUS), OHH
NapasuTHPYIOT Ha OaKTepHanbHBIX KJeTKax, oo BcTpamBarorcs B JHK xo3smHa W mponmoimkaroT
CyLIECTBOBATh B TAKOH KIETKE, JIMOO DPAa3MHOXKAIOTCS B OaKTEpUaNbHOW KIETKe, JIu3upys ee. B
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MPUPOJHBIX YCIOBUSAX (parw, B BHUIY CBOEH MHOTOYHCIEHHOCTH, OKAa3bIBAIOT KpPYMHOMACIITaOHOE
BIMSHUE Ha TI00ajbHbIE Mpoleccsl B Onocdepe, KOTOphIE elle TOJbKO HAUWHAIOT U3y4aThCs B CBSI3U C
METOJIMYECKHMH CIIOKHOCTSIMH. B Hactosimiee Bpems B o3epe baiikan oOHapyxeHbl ¢aru B HEMCTOHHOMN
TUICHKE — BUPHOHEWCTOH, B BOJHOM TOJIIE — BUPHOIUIAHKTOH W B MHUKPOOHBIX COOOIIECTBaX IHA —
Bupmnobenrtoc (prokkep, [yrosa, 2015). [[nst BbISICHEHHS 3KOJIOTMYECKOTO 3HA4eHHS (aroB B BOJHBIX
IKOCUCTEMaX U paclu(PpPOBKA MEXaHM3MOB (DYHKIMOHHPOBAHHS HX HEOOXOAMMO B TEPBYIO OuYepeib
YCTaHOBUTH (DYHKIIMOHAIBbHBIE THUIBI OakTeprodaroB W BUABI WH()EKIWH, BBI3BIBAEMbIE UMH B 03epe
Baiikan, KOTOpPBIX B MPHUPOJIE MOCTATOYHO MHOTO, & MMCHHO: 1.00JUTAaTHBIA JUTHYSCKUN ¢ar — mpu
3apaKCHUW He CIIOCOOCH OKa3bIBaTh JIM30TCHHOE 3apakeHHe; 2.yMEpEeHHBIH ()ar — MOXET OKa3bIBaTh
n100 MPOAYKTHBHOE, MO0 IM30TeHHOE 3apakeHue; 3.mpodar — ¢aroBblii T€HOM, KOTOPBIH MOXKET
CyLIECTBOBAThH JHOO BHEAPEHHBIM B OaKTepHalbHBIE XPOMOCOMBI, JIHMOO Kak IUIa3MUABI B LIUTOILIA3ME;
4.HUTYATHIA (par — oKa3pIBaeT XPOHMUYECKOE MPOAYKTUBHOE 3apa)KeHHE; 5. XBOCTATHINA (har — OKa3bIBaeT
JUTHYECKOEC TPOJYKTUBHOE 3apakeHHe; O.BbIXOA Qara — IU3UC 3apaxkeHHoW ¢arom Oakrepwu,
BBLJIEJISIIONIC CBOOOAHBIE (parH; 7. XpOHHYECKOE 3apakeHHe (aramMu — 3TO MPOAYKTHBHOE (haroBoe
3apakeHue, Korjga WHQeKus OakTepuu He Mpekpamaercs, Gard MpoAyIUPYIOTCS; 8. NEeCTPYKTHBHAS
nHpeknus ¢daramu — (aroBoe 3apakeHrne, Koraa (ar WHAKTUBUPOBAaH TaK, YTO HE TMPOUCXOAHWT HU
MPOAYKTUBHOTO, HHU PEIYKTUBHOTO 3apakeHus; 9.HemejyieHHoe JuThuYeckoe 3apaxkenue; 10.
WHAYIUPOBAaHHOE JINTHYECKOE 3apaxkeHue; 11. WMHAYIUpOBaHHOE NPOAYKTHBHOE 3apaxeHue; 12.
JIM30T€HHOE 3apakeHue; 13. nutudeckoe 3apaxkenue; 14. momaBleHue nu3uca; 15. IPOAYKTUBHOE
3apakeHue; 16. mceBAONMM30TeHHOE 3apakeHue; 17. pemyktuBHOE 3apakeHue; 18. cymepurdextms; 19.
BTOpHYHas azacopomwmsi; 20. MHOKECTBEHHOE 3apaxkeHue; 21. yCTOWYMBOCTh K CymepuH(eKInu; 22.
nu30reH; 23. ¢axkylnbTaTHBHBIA XO3SIMH M JAp. Majas 4acTh 3THX BOIIPOCOB HAMH YK€ H3y4YeHa, HO
octaercsi 0OJBIIOE WX KOJIHMYECTBO O0e3 0TBeTOB. [10100HBIE TPHOPHUTETHBIE HCCIETOBAHMUS CTPYKTYPHI U
(YHKIIMOHUPOBaHUS (aroB B BOAHBIX IKOCHCTEMaX HEOOXOIWUMBI JJIsi IOHUMAaHUS (PyHIaMEHTAIbHBIX H
MPUKIAIHBIX acTieKToB 3Kkojoruu XXI| Beka — «Beka BUPYCOIOTHI .

RESULTS OF MODELING AND EXPERIMENTAL INVESTIGATIONS
OF ECOSYSTEMS OF LARGE LAKES OF EURASIA
Filatov N., [Panin G4, Diansky N.%, lbraev R.%, Nazariova L., Golosov S.},
Viriuchalkina T.2
"Northern water problems institute Karelian Research center RAS, Petrozavodsk, Russia
“Water Problems Institute RAS, Moscow, Institute of Numerical mathematic RAS,
Moskow, Russia
%Institute of Numerical mathematics RAS, Moscow,Russia
nfilatov@rambler.ru

In the report discuss the current problems of modeling and experimental studies of large stratified
lakes of Eurasia, such as Ladoga, Onego and the Caspian Sea-Lake, to assess their condition and
prognosis of hydrological regime and ecosystem under different scenarios of anthropogenic impact and
climate changes. Problems of development and use of modern methods of improving of monitoring and
mathematical modeling, creation of methodological bases for understanding the ecosystem water
conditions and better prediction of aquatic ecosystems under anthropogenic and climate changes are
under consideration. The issues to minimize threats of anthropogenic eutrophication, assessment of
carrying capacity, recovery of lake systems and improve integrated water management systems. The
issues of development of legislation to restore and preserve the unique water bodies of strategic
importance for the Russian economy.

Acknowledgements. This work is based on the results of Grant RSF Ne Ne 14-17-00740 and
RFBR Ne 14-05-00663.

PE3YJIBTATHBI MOAEJINPOBAHUS U DKCIIEPUMEHTAJIBHBIX
NCCIEJOBAHUU DJKOCUCTEM KPYIIHEULINX O3EP EBPA3ZUU
®uaros H.H.Y, , JlmaHCcKuit H.A.3, N6paes P.A.S, Bripyuankuna T.I0.?,
Tonocos C.J1.%, Hazaposa JLE!
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WuctutyT BoHbIX Tpobiiem PAH,
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OOCyYXIaroTCsl aKTyaJdbHBIE MPOOIEMBI MOJEIHPOBAHUSA U DKCIICPUMEHTAIBHBIX HCCIIECIOBAHUN
KPYIHBIX CTpaTUQHUINPOBaHHBIX 03ep EBpasuu, Takux kak Jlamoxckoe, Onexckoe u Kacnmiickoe Mope-
03epo, [UIS OLEHKU UX COCTOSIHUS M IPOTHO3a T'MAPOJIOTHYECKOr0 PEeXHMMA M 3KOCHUCTEM IIPU Pa3HBIX
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CIICHAPUAX AHTPOIIOTCHHOW HAarpy3kd © HU3MEHeHHH kiuMmarta. OOcyxkmaroTcs TIPOOTIEMBI
COBEPILCHCTBOBAHMS M BHEOPEHUS COBPEMEHHBIX METOAOB MOHHUTOPMHIAa M MaTeMaTH4ecKoro
MOJICITUPOBAHUS, CO3IaHHUS METOAOJOTHIECKUX OCHOB SKOCHCTEMHOTO BOJIOMOIB30BAHHS TSl TOHHUMAHHSI
COCTOSIHUSI W COBEPIICHCTBOBAaHHMS MNPOTHO3UPOBAHHMS W3MEHEHUI  BOJHBIX OKOCHUCTEM  IIpU
AHTPOIIOI'CHHBIX W KIIMMATHYCCKUX W3MCHCHHAX. PaCCManI/IBaIOTCSI BOIIPOCBI MHWHUMMH3AIUU YI'PO3
AHTPOIIOIr€HHOT'O 3BTpO(1)I/IpOBaHI/I$[, OLICHKN aCCMMWJIIIMOHHOI'0 NOTCHIIKMAIa, BOCCTAHOBJICHUSA O3€PHBIX
CUCTEM W COBEPIICHCTBOBAHUS CHCTEM HWHTETPHPOBAHHOTO  VIPABICHHS  BOOMOIB30BAHHUEM.
OO0cykmatoTcsi BOIPOCHl Pa3pabOTKH 3aKOHOJATENBHBIX aKTOB JIIsl BOCCTAHOBJIGHUSI W COXPaHCHHUS
YHUKAJIbHBIX BOJAHBIX O6T)CKTOB, HUMCIOIUX CTPATCTUYCCKOC 3HAUCHUE JIJIsI SKOHOMUKHN Poccumn.
Pa6ota Bemonusercs mo rpantam PH® Ne 14-17-00740, PODU 14-05-00663.

PROGRESS REPORT ON DIATOM BIOFUEL PRODUCING SOLAR

PANNELS
Gordon R.
Embryogenesis Center, Gulf Specimen Aquarium & Marine Laboratory, Panacea, USA
DickGordonCan@gmail.com
In 2009 | proposed that diatoms be confined at stationary phase of growth in solar panels in
which they would continue to produce organic compounds suitable for biofuel in the form of oil droplets
(Ramachandra et al., 2009), otherwise known as lipid droplets or oleosomes. Diatom biofuel solar panels
would not contribute to carbon emissions, would allow for local production of gasoline, perhaps at every
home, would solve the problem of energy storage during periods of low sunlight as gasoline has high
energy content far beyond Pb batteries and is easy to store, would reduce the need for a petrol distribution
industry, and would completely change to geopolitics of oil (Gordon & Poulin, 2012). The work proceeds
apace with colleagues in Canada, Egypt, France, India and USA. We have found ways of removing the oil
using little or no additional energy. This is a vast improvement over traditional ways of producing biofuel
from algae, which required destruction of the cells and energy intensive separation of the oil from the
biomass and water. In our approach, the diatoms are “milked” for their oil (Vinayak et al., 2015), and
microfluidic methods are used to then separate the oil from the culture medium. We invite collaboration
on a number of problems that need to be addressed to bring this vision to fruition: 1) thermophilic
diatoms need to be investigated for their ability to produce lipids at high temperatures (we are culturing

diatoms obtained from Hot Lake, Washington, USA); 2) some diatoms produce octane or octane (as a

teratogen against their predators), so selective breeding and/or genetic engineering might yield diatoms

with high octane biofuel; 3) the physiology of diatoms at stationary growth, especially when being milked
in that state, needs to be understood; 4) alternative methods of milking the diatoms need to be
investigated and compared, including mechanical or electric stimulation, spontaneous oozing (Vinayak et
al., 2014), and microcentrifugation; 5) the engineering design for maximal use of light, cooling, retention
of water and nutrients, efficient gas transport (CO, and O,) in and out, and separation of the oil from the
medium, has to be simultaneously optimized for these factors.
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Lake Baikal is the solitary example of hydrate-bearing area in the environment of fresh water.
Recently, Multi-phase Gas Hydrate Project (MHP-1 and 11, 2009-2014), the international collaboration
between Japan, Russia, and Belgium, has revealed distribution of gas hydrate in sub-bottom sediment at
the southern and central Baikal basins. In the cruise of VER14-03 (MHP I1-14) we obtained gas hydrate
crystals from four new places (Kukuy K-5, Khoboy, Akadem Ridge, and Barguzin) at the central Baikal
basin. We focus on the characteristics of hydrate-bound gases at these sites, compare with those obtained
from other sites, and introduce the unique characteristics of hydrate-bound gas in Lake Baikal.

We measured molecular and stable isotope compositions of hydrate-bound samples. According to
the C,/C, - C, 8*°C diagram (Bernard et al., 1976), the 8**C - 8D diagram for C, (Whiticar, 1999), and the
C. 88C - C, 8™C diagram (Milkov, 2005), we found the following gas characteristics. Hydrocarbons at
the Khoboy, Akadem Ridge, and Barguzin are microbial origin, and those of Kukuy K-5 is in the field of
mixed-gas between microbial and thermogenic gases. In the "Bernard diagram”, hydrate-bound
hydrocarbons of Kukuy K-5 locate on the mixing line of microbial gas at the Kukuy K-9 and thermogenic
gas at the Kukuy K-4, those are the end members at the Kukuy Canyon area. C, 8*3C of the hydrate-
bound gas at the the Khoboy, Akadem Ridge, and Barguzin are low (less than 50%o), indicating microbial
C,. Such light C; in the hydrate-bound gas has been observed at the Krasnyi Yar and Peschanka P-2 at the
southern Baikal basin, and the Ukhan and Unshuy at the central Baikal basin. The site Barguzin locates
only 7 km distance from the site Gorevoy Utes, where oil-stained gas hydrate with thermogenic gas was
retrieved.

PRESENT-DAY CHEMICAL COMPOSITION OF HABITATS FOR

BAIKAL ORGANISMS
Khodzher T.V.
Limnological Institute SB RAS, Irkutsk, Russia
khodzher@lin.irk.ru

For many years researchers of Limnological Institute have been performing comprehensive
monitoring of habitats for Baikal organisms. In 2010-2014, eight Baikal expeditions were carried out on
board R/Vs “Vereshchagin” and Koptyug” to investigate qualitative and quantitative composition of
dominant groups of phyto- and bacterioplankton, zooplankton, gas composition, nutrients, organic carbon
and persistent organic pollutants in the entire pelagic area of Lake Baikal. These field studies were
fulfilled within the National Programs V11.62.1.3 and VII1.76.1.5. Water for analysis was sampled at 20
deep sites and 5 cross-sections around the entire water area of Lake Baikal. The water was also sampled
in the mouths of large tributaries of the lake. During each expedition the researchers collected
approximately 350 samples. Enormous amount of data was obtained on chemical composition of Baikal
water. On board the R/Vs, the researchers determined pH, analyzed gas components and nutrients. Major
ions, organic matter, including persistent organic pollutants, were analyzed in laboratories of the Institute.
In 2010, the detailed survey of trace elements of Baikal water and water of the Selenga River was
performed (Chebykin et al., 2013; Usoltseva et al., 2015).

Based on these data and results of previous investigations (Votintsev, 1961; Falkner et al., 1991,
Grachev et al., 2004; Domysheva, 2009), it was established that the ionic composition of water was stable
at all depths in the open parts of the lake with expressed seasonal variability, vertical stratification and
latitude differences in dynamics of nutrients, organic matter and gas components. Like in the previous
years of investigations, in 2010-2014 the dynamics of nutrients in the pelagic area of Lake Baikal
depended on phytoplankton productivity and was registered within long-term variations. The content of
mineral and total phosphorus in the Baikal water varied from 2 to 10 pg/l and from 5 to 13 pug/l,
respectively. Organic and total carbon ranged in the surface water from 1.1 to 1.8 mg/l and from 11.0 to
14.3 mg/l, respectively. The share of organic carbon in total carbon averaged 9.0%. Concentrations of oil
products in surface waters of the lake accounted for 10 pg/l, 5-7 pg/dm® in the water column and bottom
layer, including n-alkanes 0.15 pg/l and PAH 0.012 ug/l (Gorshkov et al., 2010).

For the past decade, detailed investigations of seasonal dynamics of gas composition and
nutrients of Lake Baikal have been performed in the littoral area of Southern Baikal (Golobokova et al.,
2009; Domysheva et al., 2010, 2012; Domysheva et al., 2013), whereas the entire perimeter of the lake
has been intensely studied for the past two years. The results obtained show that the waters of the littoral
area of Lake Baikal were polluted by nutrients (in the settlement of Listvyanka, towns of Severobaikalsk,
Baikalsk, Slyudyanka and others, in Maloye More and Chivyrkuy Bay). This pollution was caused by
unsatisfactory operations of sewage treatment plants and numerous tourists visiting these areas.
Concentrations of nutrient (phosphate up to 1.3 mg/l and nitrate up to 1.0 mg/l) were close to those
recorded in eutrophic aquatic ecosystems (Kravtsova et al., 2012; Tomberg et al, 2012). The littoral area
of the lake ecosystem responded to the increase of nutrient concentrations by disturbance of the belt
structure of phytobenthos and mass development of filamentous algae of the genus Spirogyra sp. at
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depths of 2-10 m (Kravtsova et al., 2014) and other higher plants, which negatively affected the littoral
biocenosis of the lake (Timoshkin et al., 2012, 2014).

COBPEMEHHbBIN X!JMPI‘IECKPIFI COCTAB CPEJAbI OBUTAHUSI
BAUKAJIBCKHUX OPI'AHU3MOB
Xomxep T.B.

Jlumuonoruueckuit unctutyt CO PAH, r. Upkytck, Poccust
khodzher@lin.irk.ru

B Tteuenune mHormx et B JIMMHOJOTHYECKOM HHCTHTYTE OCYIIECTBIISETCS KOMIUICKCHBIM
MOHHUTOPUHT Cpelbl O0uTaHus Oaiikanbckux opranu3moB. B 2010-2014 r1r. Cc menpio U3ydeHUs
Kau4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa JOMHHAHTHBIX Tpynn (HUTO W OaKTepHUOIUIAHKTOHA,
300IUIaHKTOHA, Ta30BOT0 COCTaBa, OWOTCHHBIX DJIEMEHTOB, OPraHWYECKOTO yIriepoda, CTOUKHUX
OpraHMYEeCcKUX BEIIECTB B BOJE MO Bcell menaruanu baiikama B pamMKax rocylapCTBEHHBIX 3amaHuil Ne
VI1.62.1.3. Ne VI1I11.76.1.5 mpoBeneno Bocemb kpyrobaiikanbckux skcneannuid Ha HUC «Bepemaruna»,
«Kormtrory. OTOOp BOIBI HA XUMUYECKUI aHAN3 MMPOU3BOIUIICS HA IBAJIIATH TITYOOKOBOIHBIX CTaHITHSIX
Y TSTH TONEPEYHBIX pa3pes3ax Mo Bcel akBaropuu baiikama. Boga otOupanack M B yCThAX KPYITHBIX
MIPUTOKOB 03epa. B kaxmoit skcreauimu oToupanock okoiio 350 mpo0, 4To mo3BOIHIIO cOOpaTh OOJBIIOH
MacCUB JaHHBIX [0 XMMHYECKOMY cocTaBy Boubl o3epa. Ha HUWC onpenensnace Benmmumaa pH,
aHAM3UPOBAINCH KOMITOHEHTHI Ta30BOTO COCTaBa, OMOTEHHBIE 3JIEMEHTHI. | TaBHbIE HOHBI, OPTaHUIeCKOe
BEIIECTBO, B TOM YHCJI€ CTOWKHE OPTaHMYECKUE 3arPS3HUTEIH, OMPEIEISITIUCH B TAOOPATOPHBIX YCIOBUAX
B Mucrutyre. B 2010 rogy mpoBeneHa moapoOHas cheMKa MO aHAIW3y MHUKPO3JEMEHTHOTO COCTaBa
Oaiikanbckoit Bogsl, 1 Box p. Cenenru (UeObikuH u ap., 2013, Yconpuesa u ap., 2015).

Ha ocHoBanmm OONBIIOTO0 MacCHMBa TOJMYYEHHBIX [aHHBIX M PE3yAbTAaTOB IPEIbIIYIINX
uccnenopanuii (Boruunes, 1961; ®onkuep u ap.,1991; I'paver u 1p.,2004; Jomsbimera, 2009)
YCTaHOBJICHAa CTAOMJILHOCTh HOHHOTO COCTaBa BOJbI OTKPBITHIX YYaCTKOB O3€pa Ha BCEX €ro rryOumHax,
MPU BBIPAKEHHBIX CE30HHBIX M3MCHCHHUSAX, BEPTHUKAIBHON CTpaTU(UKALMU U IIUPOTHBIX Pa3IHyYUsAX B
MIMHAMHUKE OWOTCHHBIX JJIEMEHTOB, OPraHMYECKOTO BEIIECTBA, KOMIIOHEHTOB Ta30BOTO COCTaBa.
JlnHaMuka KOHIIEHTpanuii OWOTEHHBIX 3JIEMEHTOB B menarnanm o3epa 3a 2010-2014 rr., xak u 10
MPEIBIIYIUM UCCISIOBAHUSIM, 3aBUCUT OT MPOJAYKTUBHOCTH (DUTOIJIAHKTOHA U HAXOJUTCS B MpEIenax
MHOTOJISTHHX KoyieOanwmii. Pacnipenenenue munepansHoro gocdopa B Bojax balikana BappUpyIOT: OT 2
no 10 MKr/LLM?’, o0Omero or 5 mo 13 MKF/,Z[MS. CoaepxaHue OpPraHU4YecKOro yriepoaa B MOBEPXHOCTHBIX
Bogax m3MmeHsercsd ot 1,1 mo 1,8 MF/,Z[ME, o6mero ot 11,0 1o 14,3 MF/,I[Mg. Hons oprannyeckoro yriaepoaa
B o0mieM yraepoje cocraBuia B cpeaneM 9,0 %. Coaeprkanue HePTEPOAYKTOB B IOBEPXHOCTHBIX BOJAX
He npesbimaet 10 MKr/aM’., B BOIHO# TOJIIE H MPUIOHHOM CII0€ -5-7 MKT/ IM°, B TOM YHCIIe H-aIKAHOB —
0,15 MKF/,Z[MS, TTAY -0,012 MKF/,I[M3.(F0pHJKOB u ap., 2010).

JetanpHble CE30HHBIE HCCIEAOBAaHWS JWHAMHKK Ta30BOTO COCTaBa, OMOTEHHBIX JJIEMEHTOB B
TUTOpanbHOW obnactu balikama mpoBOASATCS Ha NPOTHKEHUH TOCIETHETr0 AECATHUIIETHS B pailioHe
IOxnoro Baiikana (I'omo6okosa u ap., 2009; Jomsimesa u ap., 2010, 2012; Domycheva et al., 2013). B
MOCIIETHAE JIBAa TOAA 3TH PabOTHI MPOBOIATCS MO BCEMY MEPUMETPY o3epa. B mpuOpexHbIX paiioHax: II.
Jluctesaaka, 1T. CeBepoOaiikansck, baiikansck, Crmrogsaka w ap., B paiioHe Mamoro wops,
UMBBIPKYHCKOTO 3aJIMBa, B CBSI3U C HEYAOBJIETBOPUTEIHHONH pabOTOW OYMUCTHBIX COOPYKEHUH, OOJIBIINM
MOTOKOM TYPHUCTOB HJET WHTCHCHUBHOE 3arpsi3HCHUE BOJ OWOTEHHBIMU 3JIEMEHTaMH, KOHIICHTpPAIIUU
koTopsIX (hocdatst 10 1,3 mr/am®, HuTpats! 10 1,0 Mr/aM>) IPUGIMKAIOTCS K TAKOBBIM aHATH3UPYEMBIM
B 3BTpopHBIX Bomoemax (KpaBmoa m ap., 2012; TombGepr m np., 2012). IlpuGpexnas obmacts
AKOCHUCTEMBI 03epa OTpearupoBalia Ha YBEIMUYCHHUE MOTOKA MUTATEIHHBIX BEIIECTB HAPYIIICHUEM MOSICHOM
CTPYKTYphI (PUTOOCHTOCA, BRIPAXKCHHOE B MACCOBOM Pa3BUTHH HUTUYATBIX BOJOPOCIEH pona Spirogyra sp.
Ha Tiayounax ot 2,0 no 10 m (Kravtsova et.al.,2014), u apyroii BbICIICH BOJHOW PacTUTEIBHOCTHIO,
KOTOpBIE OKa3bIBAlOT HETATUBHOE BIMSHHE Ha Pa3BUTHE MPHOPEKHBIX OnoreHo30B o3epa (TuMomkuHa u
Ip., 2012, 2014).

TAXONOMIC KEYS: FROM DIHOTOMOUS KEYS TO ADAPTIVE

EXPERT SYSTEMS
Lyakh A.M.}, Lelekov S.G.?
! Institute of Marine Biological Researches RAS, Sevastopol, Russia
2 Sevastopol State University, Sevastopol, Russia
antonlyakh@taxakeys.org

We investigate evolution of taxonomic keys. We consider dichotomous and polytomous, mono-
entry and multi-entry, textual and visual, static and dynamic identification keys; show examples of
different keys; describe procedure for translating simple text-visual key named “sheet of taxa” to complex
hierarchical interactive system of taxonomic characters.
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We coin the conception of “structured diagnosis™. It is a taxonomic diagnosis that followed by
strict hierarchical plan in which maximal amount of significant and insignificant taxonomic characters are
included. That procedure increases the informativity and taxonomic resolution of diagnostic systems. We
propose the algorithm for revealing structure in taxonomic descriptions: design the plan, divide
description into elementary characters, enumerate values of characters.

We introduce the theory of fuzzy taxonomic descriptions when expert uses blurred, inaccurate
definitions of natural language, which allow ambiguous subjective interpretations. Those descriptions are
consequences of raw glossaries of terms. We list the methods for storing fuzzy terms in computer’s
database and the rules for elimination of fuzzy descriptions.

We show the differences between identifications keys and taxonomic expert systems. We
examine and compare three taxonomic expert systems: Intkey, Lucid and Taxakeys. Taxakeys are
described in details. Taxakeys utilizes new taxa characters; works with structured diagnosis; supports
excess descriptions, depended characters and fuzzy descriptions of characters; allows interactively
building of identification key on the base of minimal amount of information. We describe the mechanism
of utilizing new taxonomic knowledge entered in the system by user during organism identification.

OIPEJEJIUTEJMA: OT IUXOTOMUYECKHUX KJIIOYEM K

AJJAITIUBHBIM OKCINHEPTHBIM CUCTEMAM
JIax A.M.l, Jeaexos C.I'.2
! HHucTuTyT MOpCcKUX 6uonorndeckux uccnenopanuii uM. A.O. Kosanesckoro PAH,
Cesacromnoib, Poccus
2 CeBACTOMONBCKHUIA I'ocynapctBennsiii Y auepcuret, CeBactonoib, Poccust
antonlyakh@taxakeys.org

Joxman MHOCBSIIECH 3BOIIOIAHN TaKCOHOMUHYECKUX OIpeeUTeNeH. PaccmoTpenst
JAUXOTOMHUYCCKUE U IMOJIUTOMHUYCCKUE, OAHOBXOJOBBIC WM MHOI'OBXOHOOBBIC, TCKCTOBLIC M BHU3YaJIbHLIC,
CTATUYHBIC U JUHAMHUYCCKUEC ONPCACINTCIILHLIC KIIIOYU. HpI/IBeIleHI)I MMPUMCPLI pa3HbIX TUIIOB KITFOUEH.
OrnrcaHbl TaIlbI HpeO6pa3OBaHI/I}I HpOCTCfIHICFO TCKCTOBO-BU3YaJIbHOI'O KJIH0Ya — «IIPOCTBIHU TaKCOHOB»
— B CIIOXKHYIO UEPAPXUYECKHU CBSI3aHHYI0 HHTEPAKTUBHYIO CUCTEMY IIPU3HAKOB.

BBeneHo MoOHATHE «CTPYKTYpUPOBAHHBIX JHATHO30B», KOTOPBIE COCTABJIECHHBIE IO KECTKOMY
HUCPAPXUICCKOMY ILJIaHY, B KOTOpLII‘/'I BKIIFOUCHO MAaKCHUMAJIbHOC KOJINYECCTBO TAKCOHOMMNYCCKHU 3HAYHUMBIX
U HC3HAYMMBIX TIPU3HAKKA TaKCOHOB. BkaroueHne MakCHMaJabHOTO dYHCIa IIPU3HAKOB IMOBBIMIACT
WH(OPMATHBHOCTh W TAKCOHOMHUYECKOE pa3pelIeHHe AUarHOCTUYEeCKUX cUcTeM. lIpeanoskeH anroputm
BBISABJICHUA CTPYKTYPLBI B OIMUCAHUAX TAKCOHOB: COCTABJICHUC IJIaHA OIMMUCAHUsA, PAa3/ICJICHUC OIMMUCAHUs Ha
QJICMCHTAPHBIC MPU3HAKH, NECPCUUCIICHUC 3HAYCHUH SJICMCHTAPHBIX TPHU3HAKOB. HpI/IBGZ[GHLI KpUTCpHUUN
I[p06J'I€HI/I$I MPU3HAKOB Ha JJICMCHTAPHBIC.

ABTOpLI KacaroTcs HEUYCTKHUX ONMCaHHI TaKCOHOB, KOI'Jla 3KCIIEPT HMCIIOJB3YET PaCIIBIBYATBIC,
HETOYHBIC OIPCACICHUA C€CTCCTBCHHOI'O A3BIKA, KOTOPBLIC AOIMYCKAOT HEOAHO3HAYHYIO CY6’[)CKTI/IBHy}O
TPAKTOBKY. Takne omnucanusl TOSBISIOTCS BCJICACTBUE CbhIPOro TEPMHHOJOTHYCCKOro arimapara.
[TepeuncieHbl cmocoObBl KOMIBIOTEPHOTO TPEACTABIICHUS HEUYSTKUX IOHATHH W TpHUeMBl OOphOBI C
HEYETKUMHU (DOPMYTUPOBKAMHU.

Tloka3anpl oTHMUMSA OIPEACIUTECIBbHBIX KII0Uell OT TaKCOHOMHYECKHX OKCIICPTHBIX CUCTEM.
Paccmotpensl Hanbosee pacrpocTpaHeHHbIE 000JI0YKH TAKCOHOMHUYECKUX IKCIEpTHBIX cucteM: Intkey,
LUCid, Takcakeiic. HepeqncneHH ux BO3MOXXHOCTH. I[eTaJ'IBHO OIIMCaHa aJaliITUBHas
MHOTOITOJIB30BaTENIbCKasi TaKCOHOMHYECKas JKcmepTHas cucrteMa «Takcakeiicy. Cuctema oOydaercs
WACHTH(UKAIUN HOBBIX TaKCOHOB, PabOTaeT €O CTPYKTYPUPOBAHHBIMH JIHATHO3aMH, TOAJICPKHBACT
HA30BITOYHEIE OlMMCaHusd, 3aBUCUMBIC IPU3HAKK W HCYCTKHUC OIMUCAaHWA MPU3HAKOB Ha C€CTCCTBECHHOM
SA3BIKEC, IMO3BOJICT HWHTCPAKTHUBHO CTPOUTH OHpCHCHHTeHBHBIﬁ KIII0OY 110 MHUHHUMAJIBHOMY Ha60py
I/IH(I)OpMaI_II/II/I. Omnmncan MEXaHHU3M O6y‘I€HI/I$I CHUCTEMBI OIIO3HAHWIO HOBBLIX TAKCOHOB, OCHOBaHHBIN Ha
YTUIIM3aluu 3HaHPII>1, BHCCCHHBIX II0JIB30BATCIIAIMU B CUCTEMY B IIPOLECCE OIIPECACIICHUS. Hpe;monceHa
KOHOCTIIUA paCpCACIICHHBIX MHOT'OIIOJIB30BAaTCIIbCKUX JUATHOCTHUYICCKUX SKCIICPTHLIX CUCTCM.

THE SHELL BEDS OF LAKE TANGANYIKA: PALAEOECOLOGY,

ENVIRONMENTAL CHANGE AND LIVING SYSTEMS
Michel E.}, Todd J.A.2, Soreghan M.J.2
'Department of Life Sciences, Natural History Museum, London, UK
?Department of Earth Sciences, Natural History Museum, London, UK
3School of Geology and Geophysics, University of Oklahoma, USA
e.michel@nhm.ac.uk
Shell beds are full-circle, biologically generated habitats for living organisms and key windows
on past environments in fossil outcrops and cores. Lake Tanganyika (LT), Africa, has huge carpets of
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shell beds; up to 30% of the shallow soft substrate consists of densely packed shelly substrates dominated
by the dead shells of a single gastropod species (Neothauma tanganyicense). Like other biogenic habitats
such as reefs, LT shell beds host a rich, endemic fauna of sponges, fish, molluscs, crabs and other
organisms. Some of these appear not only to to be specialised on this unique substrate, but to have
speciated in situ (Winkelmann, et al. 2014, Nature Communications).

Ancient shell-rich deposits allow intrepretations of paleoecologic and paleobiologic data in both
marine and freshwater habitats. However, the conditions for formation, maintenance and time averaging
of shell beds are largely unstudied in lake systems, despite their importance ecologically and even as
occasional oil reservoirs in fossil systems. In most marine systems, the organisms that contribute to the
shell beds typically occur within the living assemblages. Remarkably, there are many extenisve LT shell
beds with no Neothauma documented living on or adjacent to these substrates. If living Neothauma
currently bear little relation to the shell beds, it suggests that the shell beds are not receiving shelly
material over recent times. Instead, we suggest the extensive shell bed deposits of Lake Tanganyika are
primarily relictual, and indicate and archive environmental change in Lake Tanganyika over the past few
hundreds to thousands of years.

We are assessing this complex geologic-biologic system to determine how the origin and
persistence of the shell beds relates to population and evolutionary history of shell bed organisms and to
ecosystem structure. Our multi-disciplinary project includes a wide range of approaches, from genetics of
Neothauma to structural and sedimentological geology of the depositional systems. We have found
significant population structuring among living Neothauma based on COl DNA sequences, implying
restricted gene flow even in this ubiquitous species. Understanding the mechanism of formation of these
shell beds is critical for a range of issues from interpretations of paleoclimates to evolutionary inference
of the endemism in Africa’s rift lakes.

Finally, recent observations suggest these shell beds are impacted by increasing rates of
sedimentation caused by anthropogenic land-use changes, but no comprehensive studies have
documented the extent of this change. Our preliminary data indicate that modern sediment blankets on the
shell beds are thick and extensive enough to 1) preclude sponge growth, and 2) fragment the habitat into
isolated patches. The potential impact of this sudden anthropogenic change is likely to be profound for the
organisms living on the shell beds, but the ecological health of these ecosystems remains completely
unstudied.

CHEMICAL ANALYSIS OF PORE WATERS FROM GAS
HYDRATE-BEARING SEDIMENT CORES RETRIEVED AT THE
KUKUY CANYON MUD VOLCANOES AND THE OTHER SEEP SITES

IN LAKE BAIKAL
Minami H.:, Hachikubo A.}, Yamashita S.}, Sakagami H. !, Kasashima R., Oshikiri
N.}, Takahashi N.}, Shoji H.}, Khlystov O.2, Pogodaeva T.2, Khabuev A.2, Belousov O.%,
Naudts L.>*, De Batist M.*, Grachev M.?
! Kitami Institute of Technology, Kitami, Japan
2 Limnological Institute SB RAS, Irkutsk, Russia
® Operational Directorate Natural Environment, Royal Belgian Institute of Natural
Sciences, Ostend, Belgium
* Renard Centre of Marine Geology, Ghent University, Gent, Belgium
minamihr@mail.kitami-it.ac.jp
Lake Baikal is the only fresh water lake, in the world, which has gas hydrates (GHSs) in the lake
floor, and it has been one of the most attractive GH study areas in the world (e.g., Kuzmin et al. 1998;
Kuzmin et al. 2000; Vanneste et al. 2001; De Batist et al. 2002; Van Rensbergen et al. 2002; Khlystov
2006; Cuylaerts et al. 2012; Naudts et al. 2012; Poort et al. 2012; Khlystov et al. 2013). The Multi-Phase
Gas Hydrate Project (MHP) is an international cooperative project to study subsurface GHs in Lake
Baikal, organized by Kitami Institute of Technology (KIT, Japan), Limnological Institute of the Siberian
Branch of the Russian Academy of Sciences (LIN, Russia), and Renard Centre of Marine Geology, Ghent
University (RCMG, Belgium). Shallow GH accumulations have been discovered in subsurface sediments
of the Malenky mud volcano (MV) in the southern basin (e.g., Klerkx et al. 2003; Matveeva et al. 2003),
and then at 15 other MVs and 6 seep sites in the southern and central basins (e.g., Khlystov 2006;
Khlystov et al. 2013) during various projects, including the MHP and MHP 11 projects. In this study, the
chemical analysis of pore waters from GH-bearing sediment cores retrieved at the Kukuy canyon MVs
and the other seep sites in Lake Baikal was carried out, within the framework of the MHP and MHP I
projects, to characterize the specific/complicated GH-bearing environments involving a flux of free
hydrocarbon gas such as methane and/or gas-saturated ascending water from the depth. The field
investigation was conducted using the R/V G.U. Vereshchagin, operated by LIN. The sediment cores were
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retrieved from the lake floor using a steel gravity corer (3.5 m long). Lithological description, sediment
subsampling to obtain pore waters, and GH sampling from the core were completed on board
immediately after core retrieval. The pore water sampling was completed on board the R/V using a
centrifuge. The chemical analyses of water samples were conducted at KIT and LIN. Discussion and
possible interpretation about complicated geochemical environments of the GH-bearing sites will be
presented based on the chemical ionic/isotopic analyses of water samples such as pore waters, lake
bottom waters and GH waters.

ANAEROBIC METHANE OXIDATION IN FRESHWATER

ECOSYSTEMS

Pimenov N.V.
Winogradsky Institute of Microbiology, Research Center of Biotechnology RAS,
Moscow, Russia
npimenov@mail.ru

Convincing evidence of anaerobic oxidation of methane (AOM) in marine environments carried
out by a consortium of methanotrophic archaea phylogenetically related to methanogens and sulfate-
reducing bacteria was obtained about 15 years ago [1, 2]. According to present-day estimates, the
biogeochemical turnover of methane includes oxidation of over 50% of this greenhouse gas produced in
the ocean in the anaerobic zone. Anaerobic methanotrophic archaea (ANME) belong to several
phylogenetic groups and form stable associations with sulfate-reducing deltaproteobacteria.

Investigation of microbial communities of the anaerobic zone of freshwater basins (lakes, bogs,
and rivers), as well as of water treatment bioreactors, revealed active AOM at low sulfate concentrations
or in the absence of sulfate. AOM is thermodynamically possible with oxidized nitrogen compounds
(NO,, NO5) or metals (Fe**, Mn*) as terminal electron acceptors. The bacterium Candidatus
‘Methylomirabilis oxyfera’ was recently shown to oxidize methane with nitrite under anoxic conditions;
this process involves methane monooxigenase typical of aerobic methanotrophs, which utilizes the
oxygen produced inside the cell [3]. Archaea were also found to carry out AOM coupled to
denitrification. Metagenomic investigation revealed Candidatus ‘Methanoperedans nitroreducens’ to
belong to the ANME-2d cluster and to possess, apart from mcrA, also most of the enzymes characteristic
of methanogens, as well as nitrate reductase responsible for nitrate reduction to nitrite [4]. Fe-dependent
AOM was demonstrated in 2015 by direct measurement of AOM rate in laboratory experiments with **C-
CH, [5].

Our works revealed methane oxidation (MO) in Lake Baikal sediments to depend on the
geochemical activity of the communities of aerobic and anaerobic microorganisms, which are localized at
different depths within the silt layer and are spatially separated by a zone of minimal OM rates. The
highest AOM rates (up to 40 pmol dm™ day™) were observed in reduced sediments above gas hydrate
layers (Posolsky Bank) and at oil seepage sites. Thus, similar to marine environments, both aerobic
methane oxidation and large-scale AOM undoubtedly occur in gas-bearing and gas hydrate-containing
sediments of Lake Baikal, resulting in a considerable decrease of methane inflow from the sediments into
the water column, The possible AOM mechanisms in various Lake Baikal sites are discussed.
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AHADPOBHOE OKNCJ/IEHUE METAHA B IIPECHBIX BOJOEMAX
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Oxkono 15-mu ner Hazax ObUIM TONMYYCHBI YOCIUTEIBHBIC TOKA3aTENhCTBA CYIIECTBOBAHUS B
MOPCKHMX BOJOEMax MaclITa0HOTO Mpolecca aHadpoOHoro okucieHuss mMeraHa (AOM), mpu ydactuu
KOHCOpPLIMYMa  METaHOTPO(QHBIX  apxei, (QUIOreHeTHYeCKH OJNM3KAM K  METaHOreHaM, |
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cynebatpenynupytommx Oakrepuir [1, 2]. Ilo coBpemeHHbIM oreHKamM Oonee 50 % weraHa,
oOpasyromierocss B OKeaHe, OKHCIAETCS B aHa’poOHOH 30He, obecreuuBasl TEM CaMbIM
OMOT€OXMMUYECKHI KPYroBOPOT 3TOTO IAPHUKOBOTO Ta3a. AHa’poOHBIE METAaHOTPO(HBIE apXeu
(ANME) BKIrOYarOT HECKOJNBKO (PHIOTEHETHYECKMX TPYIT M OOpasyroT YCTONYMBBIE aCCOIMAIlHM C
cynbhaTpeyIupYIONIIMH JeIbTa-TIPOTE00aKTEPHSIMH.

UccnenoBanus MUKPOOHBIX COOOIIECTB aHa’pPOOHOM 30HBI IPECHBIX BOJOEMOB (03ep, 00JIOT,
peK), a Takke OHOpPEeaKTOPOB OYHCTHBIX COOPYKEHHWH, MOKa3ald, 4YTO aKTHUBHBIA mpomecc AOM
MPOUCXOANT M TPH HU3KOM COJEPKAHWH WIIA MOJTHOM OTCYTCTBHH Ccynb(aroB. C TeMOIWHAMHUYECKHX
no3urii AOM MOXeT TPOUCXOAWUTH NMPH yYaCTHMH B KadyecTBE KOHEUHOTO akIenTopa 3JIEKTPOHOB
aNbTEPHATHBHEIX Cy/Ib(aTy OKHCIeHHBIX coemuHennii asota (NO,, NOj) u merammos (Fe**, Mn*").
HenaBno ycranoBneno, uro 6akrepust Candidatus ‘Methylomirabilis oxyfera’ B aHOKCUTeHHBIX YCIOBHSAX
OKHCISIET ~ METaH  HHUTPUTOM C  Y9acTHEM  THIUYHOW  JUIT  a’pOOHBIX  METaHOTPOo(doB
METaHMOHOOKCUTE€HA3bl, KOTOpas HCIOJb3YyeT 00Opa3yloluiicss BHYTpU KiIeTku kKuciopoxa [3]. AOM
COMPSKCHHOE C JICHUTpU(UKaIueil 00HAPYKEHO U y apXxeil. MeTrareHOMHbIE HMCCIICOBaHUS TOKa3ally,
gyro Candidatus ‘Methanoperedans nitroreducens’ otaocutcs k kinacrepy ANME-2d u umeror Hapsay ¢
MCrA OONBIIMHCTBO (PepPMEHTOB, MPUCYITUX METAHOTCHAM, a TaK)Ke HUTPAT PeIyKTa3y, OTBETCTBEHHYIO
3a OKHCJICHHWE HUTparta g0 Hutputa [4]. B 2015 1. mpeacraBiieHbl qoka3zarenbcTBa Fe-3aBucnmoro AOM,
OCHOBaHHBIE Ha MpsAMOM u3MepeHus ckopoctd AOM B 1a0OpaTOPHBIX OKCIEPHUMEHTaX C
ncrnons3oBanneM *C-CH, [5].

Hamm nccnemoBanus mokasaiy, 4TO B 0CaJOYHBIX OTIIOKEHUAX 03. baikal mporiecchl OKHCIeHHS
MeraHa (OM) ompenmensioTcs TEeOXMMHUYECKOH AaKTHBHOCTBHIO COOOIIECTB a’dpOOHBIX W aHA3POOHBIX
MHKPOOPraHM3MOB, KOTOPEIC PACIIOIAararoTCsa Ha pa3HbIX FJ]y6I/IHaX B TOJIIC HUJIOB U IMPOCTPAaHCTBECHHO
?ameneHH 30HOM MUHUMAITBHBIX cKopocTeit OM. Haubonpmme ckopoctt AOM (o 40 MKkMoIb L[M'3 cyT
) ObUTH BBISBICHBI B TOJIIIE BOCCTAHOBIIEHHBIX OCAJOYHBIX OTJIOKEHHWH HAaJl CIIOEM Ta30THIPAaTOB B
pationax Ilocombckoii Oanku u HedremposiBIeHUsA. TakuM oOpa3oM, HE BBI3BIBACT COMHEHHS, UYTO
AHAJIOTUYHO MOPCKUM BOAOEMaM B Ta30HACBIICHHBIX W Trasoruapar-coAcprKamunux ocCaJO04YHbIX
OTJIOKEHUsIX 03. balikan Hapsay ¢ a3poOHBIM MPOMCXOAAT MacTaOHble mporecckl AOM, 3HaYUTENBHO
CHIDKAIOIME TIOTOK METaHa U3 OCAAKOB B BOAHYIO Toimry. OOCyXaatoTcsa BO3MOXKHBIE MeXaHn3Mbl AOM
B pa3HbIX palioHax 03. balikai.
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The freshwater gastropods Planorbidae are one the most common and diverse families of
freshwater pulmonates. Because of their high diversity and limited distribution, planorbid species provide
excellent model systems to understand how regional freshwater communities have been created and how
geographical patterns of biological diversity have arisen. Recent progresses in phylogenetic analyses of
planorbid species have revealed some incongruence between taxonomy and phylogeny, whereas it is still
largely unclear how phenotypically delimited species reflect phylogenetic relationships. In the present
study, we investigate molecular phylogenetic relationships among the species of Planorbidae in North
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East Asia. The inferred phylogeny showed that the Japanese planorbid have been composed of the
lineages immigrated from the Asian continent independently in different times. Moreover, interestingly,
there are a lot of Planorbini lineages of close relation in not only Hokkaido Isl. but also Honshu Isl. In
spite of further investigation, it is possible that this high commonality of Planorbini fauna reflects
geologic history of Amur river.

CHANGES OF ICE THERMAL AND WATER REGIME OF LAKE

BAIKAL IN 1950-2014
Shimaraev M.N., Sinyukovich V.N., Sizova L.N., Kuimova L.N., Troitskaya E.S.
Limnological Institute SB RAS, Irkutsk, Russia
shimarae@lin.irk.ru

The study shows the relationship between long-period (inter-century) oscillations of Baikal
surface water temperature in summer and NAO activity in winter since the middle of the 20" century.
This relationship affects the winter air temperature, ice thickness, and, as a consequence, ice breaking in
the lake and beginning of active water warming in spring. This influence was especially obvious since the
early 1970s due to the increase of NAO activity accompanied by decrease in the Siberian High (SH).
Such combination of circulation processes resulted in the significant warming in winter and reduced the
ice period. In summer, the surface water temperature increased, reaching the maximum values of the 20"
century by the mid 1990s. The subsequent 1996-2011-2012 periods coincided with the phase of reduced
NAO activity followed by more severe winter temperatures and delayed water warming in the lake.
However, temperature values during this period were rather higher in comparison with the previous
phases of reduced NAO. After 2011-2012, water temperatures began to rise in summer in most areas of
the lake. The 10-35-year cycles were clearly defined in the variations of the total surface inflow into Lake
Baikal. These cycles were in antiphase with the cycles of air temperature. The phase of inflow decrease,
which started in 1996, is still observed. Its annual flow reached abnormally low values (47 km?) in 2014
at the rate of 62.7 km® in 1962-2014 (the period from the beginning of the Irkutsk Reservoir exploitation).

This work was supported by the Russian Federation Government project VI111.76.1.5.

N3MEHEHHUE JIEAOBO-TEPMHUYECKOI'O U BOJHOI'O PEXKUMA

O3EPA BAUKAJI B 1950-2014 I'T..

HIumapae M.H., CunroxoBuy B.H., Cuzona JI.H.,
Kyumosa JI.H., Tpouukas E.C.
JInmuonornueckuit uactutyt CO PAH, Upkytck, Poccus
shimarae@lin.irk.ru

[loka3ana cBSI3p AOJNTONEPUOIHBIX (BHYTPHUBEKOBBIX) KOJEOaHMH TeMIIEpaTypbl MOBEPXHOCTU
Bozbl baiikana jgetom ¢ aktuBHOCTBIO NAO B 3uMHHE MecsIbl ¢ cepenHbl XX CTOJETHUs, BIUAIONIA Ha
3MMHIOIO TEMIIEpaTypy BO3yXa, TOJNIIMHY JbJa U, KaK CJIEACTBUE, HA CPOKH BCKPBITHS 03€pa OTO JIbJa U
Hayalo0 aKTUBHOIO MPOrpeBa BOABI BECHOH. JTO BIMAHME OCOOCHHO 3aMeTHO ¢ Havyana 1970-x rr.
omaromapst Bo3pactanuro aktuBHOCTH NAO mpu ogHOBpeMeHHOM ocinabnennn CHOMpPCKOro MakCUMyMma
BbIcOKOro jaBnenus (Sh). Takoe couetaHue LUPKYISLMOHHBIX MPOLECCOB IPHUBEIO K 3HAYUTEILHOMY
MOTEIJICHUIO 3WMOM ¥ COKpAlIeHHIO MPOJODKUTENBHOCTH JiefocTaBa. JleToM mMpomcxoawa pocT
TeMIIepaTypbl IOBEPXHOCTH BOJIBI, NOCTUTHYBLIEH K cepenuHe 1990-x ronoB HanOONMbIIMX 3HAUYCHHUN 32
XX cronerue. llocnenyromue 1996-2011-2012 rr. npuxogunuck Ha a3y nmormkeHus aktuBHoct NAO
C BO3pacTaHUEM CYpOBOCTH 3UM M OcialJIeHHEM IIPOTrpeBa o3epa. TeM He MEeHee, 3HaUEeHUs TeMIIepaTyphl
B 3TH TOJII OCTABAIUCh 3aMETHO BBIIIE, YeM B TpeamniecTByonye ($a3el nonmwkenus. [locie 2011-2012
IT. Ha OoJsbliei yacTu akBaropuu baiikanma Temmeparypa BOJBI JICTOM CTaja CHOBa Bo3pacTtarth. B
W3MEHEHUH CYMMapHOro IIOBEPXHOCTHOTO IpUTOKa B baiikalm XOpomo BBIICISIOTCS — LUKIIBI
JUATEIBHOCTHIO 10-35 51eT, CBSA3b KOTOPHIX C MUKIAMH TEMIIEPATyphl BO3IyXa UMEET MPOTUBOIOIOKHBIN
xapakrep. Pa3za ymeHblIeHHs NpuToka B baiikan, HauyaBmasgcs ¢ 1996 r., coxpaHsercs B HacToOsIIee
Bpems. Ero rozosas Benuumza gocturana B 2014 r. aHOManbHO HE3KHX 3HaueHuil (47 kM) mpu HOpME
62.7 km° 32 1962-2014 rr. (meproj ¢ HavaTa HOPMATBHOM FKCILTyaTauu MPKyTCKOTo BOZOXPAHHIIAIIA).

PaGora BeIMONTHEHA TTPU PUHAHCOBOM TIOAEpKKe mpoekTa roczananus VIII1.76.1.5.
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RECONSTRUCTION OF LAKE BAIKAL LEVEL AFTER REGULATION

AND OPTIMAL REGIME FOR USE OF ITS WATER RESOURCES
Sinyukovich V.N.}, Kurbatova N.N. 2 Chernyshov M.S.*
'Limnological Institute of RAS SB, Irkutsk, Russia
?Irkutsk Hydrometeorological Survey, Irkutsk, Russia
sit@lin.irk.ru

Reconstruction of conventionally natural levels of Lake Baikal done on the base of water balance
reconstruction scheme (Sinyukovich, 2005) with some specifications concerning assessment of output
from the lake and taking into account discrepancy of water income and outcome. It allowed to asses the
occurring changes in lake level regime and the degree of their conformity to practice of regulation of the
drainage via Irkutsk Hydroelectric Power Plant (HPP).

The amplitude of perennial changes of observed and reconstructed levels for 1960-2014 (by mean
monthly values) was 2.04 and 1.72 m, respectively. The range of annual oscillations of the observed
levels varied from 0.43 to 1.62 m, and the range of conventionally natural ones — from 0.45 to 1.61 m.
The rate of increase both of reconstructed and regulated levels was in average by 5.1cm/month higher
than the intensity of their decrease.

The assessment of time of coming of seasonal extremes in the level suggests their shifting
towards later time during regulated regime period. Minimal mean monthly values of conventionally
natural levels in all the cases occur in April while for the observed minima, the fraction of this month is
ca. 75%. Maximal levels are observed the most often in September, but for reconstructed data, only 85%
of all the years are related to September, and for observed ones — 74%. The data obtained suggest both
some imperfection of the established drainage regulation regime from Lake Baikal and changes in
conditions for formation of its levels. An example of non-efficiency of existing order of Lake Baikal
water resources use can be situation with filling and response of the lake under the conditions of
anomalously low water income in 2014. This resulted in decrease of lake level by 14 c¢cm lower than
minimal allowed value.

To develop the most optimal regime for lake regulation, the established limits of allowed
oscillations of its level must be oriented to anomalously low-water or high-water periods rather than mean
water level values. It is necessary to develop an algorithm for concrete situations and to foresee the most
optimal ways of their solutions.

The time of seasonal extremes of the level and the intensity of its increase and decrease during
these or those periods must fit to climatic conditions of any concrete year (time of maximal water income,
time of lake freezing and opening, dates of reaching of characteristic values of water temperatures, etc.).
Moreover, it is necessary to take into account the modern limitations of allowed levels of the Angara R.
lower from Irkutsk both by conditions on near-shore territories non-flooding and for water catchment
functioning provision.

To keep normal conditions for functioning of all ecosystem of Lake Baikal, the modern
parameters of its water regime must be the most possibly close to natural conditions, which are rather
adequately presented in the considered reconstruction of conventionally natural levels. Moreover,
compilation of reconstructed and observed level values allows to make conclusions on the degree of
occurred transformation of water regime both after building of Irkutsk HPP and during some years or
characteristic periods.

The work was financially supported by Russian Foundation for Basic Research (14-45-04086
r_sibir'_a).

PEKOHCTPYKIUA YPOBHA O3. BAfIKAJI}“[OCJIE
3APEI'YJIMPOBAHUSA U OITTUMAJIBHBIN PEXXKUM

HNCITOJIB3OBAHMUSA EI'O BOAHBIX PECYPCOB

Cunioxosny B.H.}, Kyp6aToBa H.H.%, YepHbIIOB M.C.
Tumuonornueckuii unctutyt CO PAH, Upkytck, Poccust
2 Hpxyrckoe YI'MC, Upkytck, Poccus
sit@lin.irk.ru

BoccTaHoBieHHe  yCIIOBHO-€CTECTBEHHBIX ypoBHEW baiikama, BBINOJHEHHOE Ha OCHOBE
BOJHO0AIAaHCOBOI cXxeMbl peKoHCTpyKuuu (CuniokoBud, 2005), ¢ HEKOTOPHIMH yYTOYHEHHUSIMH B YacCTH
OIIGHKM CTOKa M3 03epa M ydeTa HEeBA3KH NMPUXOa-pacxojia BOJbI, MO3BOJIUIIO OLEHUTH MPOUCXOASIINE
W3MEHEHHUS! YPOBEHHOTO pEXHUMa 03€pa U CTENEHb MX COOTBETCTBHUS NPAKTHKE PETyIMPOBAaHUS CTOKA
yepe3 Upkyrckyro I'OC.

AMIUIATY/Ia MHOTOJIETHUX W3MEHEHNI HAaOIFOIEHHBIX M PEKOHCTPYNPOBAaHHBIX ypoBHEH 3a 1960-
2014 rr. (mo cpeaHeMeCSYHBIM 3HadeHHsM) coctaBuiaa 2,04 u 1,72 M coorBeTcTBeHHO. JlMama3oH
BHYTPHUTOJIOBBIX KoyieOaHWI HaONIOACHHBIX ypoBHeW wm3Mmensuics ot 0,43 mo 1,62 M, a ycIOBHO-
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ecrectBeHHBIX — OT 0,45 mo 1,61 M. Ilpm 3TOM CKOpPOCTh MOabeMa KaK BOCCTAHOBJICHHBIX, TaK H
3aperyIMpOBaHHBIX YPOBHEH B cpeaHeM Oblia Ha 5,1cM B Mecdll BbIlIe, YeM HHTCHCUBHOCTD UX CIaja.

OneHka BpeMEHHM HACTYIUIGHHS CE30HHBIX DJKCTPEMYMOB YPOBHsS CBUAETENBCTBYET 00 HX
CMELICHUH B IIE€PUOJ 3aperyJHMpOBAHHOIO peXHMa B CTOPOHY 3amas3iblBaHus. MHHUMaIbHbIE
CPEAHEMECAYHBIC 3HAYCHUA YCIOBHO-CCTCCTBCHHBIX ypOBHefI BO BCEX CiIydasaX MPUXOOATCA Ha alpeib,
Torga Kak [Uis HaONIONEHHBIX MHHMMYMOB JIOJII JTOrO Mecslla cocTaBisger mopsaaka 75%.
MakcuManbHble YpOBHH Yallle BCETO HaOMIONAIOTCS B CEHTAOpE, HO IJIsl PEKOHCTPYMPOBAHHBIX JAHHBIX
Ha CEHTAOPh MpHUXOIUTCS OKoyo 85% w3 Bcex JieT, a juia HabmogeHHbIX 74%. lloxydueHHble maHHBIE
CBHUJCTCIILCTBYIOT KaK O HEKOTOPOM HECOBEPHICHCTBE YCTAHABIIMBACMBIX PCIKUMOB PETYJINPOBAHUA CTOKA
u3 o03. baiikan, Tak W 00 wu3MeHeHWMH YycioBuid (QopmupoBaHus ero ypoHei. I[Ipumepom
HEd(P(PEKTUBHOCTH CYIIECTBYIOLIETO MOPsAKA HCIONB30BaHUS BOOHBIX pecypcoB baiikana MoxeT
CIIY’)KUTh CHTYyallsi C HAIlOJHEHHEM M cpabOTKOW 03epa B YCIOBUSX aHOMAJIbHO HU3KOW MPUTOYHOCTH
2014 r., B pe3yibTaTe 4Yero ypoBEeHb O3epa OmycKaicia Ha 14 cM HHWXXE MHHMMAJIbHO JOIYCTHMOTO
3HAYEHUSI.

st BeIpa®oTkK HanboJiee ONTUMAIIBHOTO PEXXUMa PErYJIMPOBaHMS 03epa Ha3HAYaeMble Mpeesibl
JIOITYCTUMBIX KOJIEOaHUH ero ypoBHS JOJDKHBI ObITh OPHEHTHUPOBAHBI HE HA CPEIHUE YCIOBHS BOJHOCTH,
a YYWTBHIBaTh AHOMA@JIBHO MAaJOBOJAHBIC WM MHOIOBOJHBIE INEPUOIBI, C Pa3pabOTAaHHBIM MOPSAKOM
JIEHCTBUII B KOHKPETHBIX CUTYalUsX, MPeLyCMaTPUBAIOIIUM HanOojee ONTHMAIbHBIE BAPHAHTHI BBIXO/A
U3 HUX.

Bpemst xe cCe30HHBIX IKCTPEMYMOB YPOBHSI U MHTEHCUBHOCTH €I0 IIOJbEMOB U CIIAJ0B B T€ WIH
HWHBIC TCPUOABbI MOJIKHBI COOTBETCTBOBATH KIIMMATHYCCKHUM YCJIOBHUAM KaXJIOro KOHKPETHOI'O Troaa
(BpeMeHH MaKCHMaJbHOTO MPHUTOKA BOJBI, CPOKAM 3aMEp3aHusi U BCKPBITHS 03€pa, JaTaM JTOCTHKEHHS
XapaKkTEepHbIX 3HAYECHUI TeMmepaTypsl BoAbl U 1p.). Kpome Toro, ciemyer y4uThIBaThb COBpPEMEHHBIE
OrpaHUYEHMs JIONYCTUMBIX YPOBHEH p. AHrapel HWXxe I. MpKyTcka Kak 1O yCJIOBHSM HE3aTOIUICHUS
NpUOPEKHBIX TEPPUTOPHIA, TaK U 0OecrieueHus paboThl BOJJ03a00POB.

C mo3unuii coxpaHeHUs] HOPMaJIbHBIX YCIOBUH (DYHKIIMOHHPOBAHHS BCEX 3BEHBEB IKOCHCTEMBI
03. baiikan coBpeMeHHBIE MapaMeTpbl €ro BOJHOTO pEXUMa JOJDKHBI OBITh KaK MOXKHO OJIIKE K
€CTECTBCHHBIM YCJIOBHUSIM, JIOCTATOYHO aJEKBATHO OTPaKaeMbIM PACCMOTPEHHOW PEKOHCTPYKLHEH
YCIIOBHO-E€CTECTBEHHBIX ypoBHeW. Kpome Toro, comoctaBieHue peKOHCTPYHPOBAHHBIX U HAOIOJEHHBIX
3HAYEHUH YPOBHS MO3BOJISIET CYIUTH O CTETIEHHU MPOU30IIeaNIel TpanchopMaly BOJHOTO PEKUMa 03epa
Kak B IIeJIoM mociie crpoutenscTBa Hpkyrckoit I'DC, Tak M B OTHOenbHBIE TOABI MM XapaKTEpHBIE
MEPUOIBL.

PabGora BrImONIHEHAa Tpu GUHAHCOBOW mommepkke Poccuiickoro ¢oHma (yHIaMEHTATBHBIX
uccienoBanuii (14-45-04086 p_cubups_a).

BENTHIC COMMUNITIES OF THE DEEP ZONE OF LAKE
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Mekhanikova I.V.}, Zemskaya T.I.*
Limnological Institute SB RAS, Irkutsk, Russia
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sit@lin.irk.ru

Various geological structures adjacent to the fault zones are located at the bottom of Lake Baikal.
In recent years, using multi-beam echo-sounding, bathymetric survey in combination with seismic data
and data of the side-scan sonar, new areas with discharge of fluids and/or mud volcano breccia and
deposits of methane hydrates have been mapped and described (Khlystov et al., 2013). Methane discharge
into the water column was recorded in all these areas as well as input of chemical compounds, which can
serve as additional sources of energy and organic carbon for benthic communities of Lake Baikal. Benthic
communities whose life cycle is based on hydrocarbons coming from bottom sediments develop in the
regions with methane seeps and mud volcanoes (Zemskaya et al., 2012, 2015). In areas with abnormal
composition of pore waters, the abundance of meio- and macrobenthos was 1.5-10 times higher than that
in the background areas. Animals inhabiting deep zones of the lake possess various food strategies which
support the existence of a great number of endemic species distinguishing Baikal from other freshwater
ecosystems. The analysis of stable carbon and nitrogen isotopes in animal tissues showed that their life
cycle is based on chemo-(methano-), photo- and mixotrophy. Jelly-like microbial mats forming above gas
hydrate layers at the St. Petersburg seep (Central Baikal) are a vivid example of the existence of
biological communities consuming methane carbon. lonic concentrations of chlorine, bromine, sulfate,
acetate, magnesium, and iron in the microbial mats were 2-40 times higher than in the pore water from
the surface sediments and in the near-bottom water. High concentrations of C,4 in mats (up to 6%) and
light isotopic composition of carbon of benthic animals from this area testify to significant role of
methane carbon which discharges from bottom sediments and is involved in the cycle of methanotrophic
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bacteria. Another specific consortium has been found in bitumen mounds at the natural oil seep Gorevoy
Utes in Central Baikal. Aquatic fungi of the genus Phytium, archaea, bacteria, including methanotrophic
bacteria, nematodes, and ostracods, were identified in the consortium. It is supposed that the mycelium of
aquatic fungi ingrowing the bitumen favors transportation of microorganisms into the bitumen. These
organisms use different hydrocarbons as a substrate, thus providing access of oxygen into deep layers of
bitumen. Hydrocarbon oxidizing bacteria may serve as food for nematodes and other organisms for their
existence inside bitumen mounds.
The work was supported by the RAS Presidium Program 23.8 and RFBR project 14-44-04126.

BEHTOCHBIE COOBHIECTBA IJTIYBOKOBOJIHOM 30HBI O3EPA
BAUKAJI: CTPYKTYPA U ®YHKIIMOHUPOBAHUE

CuTHHKOBA T.H.l, IToronaeBa T.B.l, XJIBICTOB O.M.l, KaambliukoB F.B.Z, MexaHukoBa
U.B., 3emckas T.N.!
' JTumHOIOr MY eCK Mt unctutyt CO PAH, Upkyrck, Poccus
2 Wuctutyt reoxumun CO PAH um. A.Il. Bunorpanosa, Upkytck, Poccus
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Osepo baiikan xapakTepu3yeTcsi HAIMYHEM Pa3HOOOPa3HBIX T€OJIOTHUECKHX CTPYKTYp Ha IHE,
NPUYPOUYCHHBIX K 30HaM pa3jioMOB. B mocneanue roapl Npy MOMOIIX CPEACTB MHOTOIYYEBOH 3X0IOKAIHH,
0aTUMETPUIECKOI CheMKH B COYETaHUH C CEHCMUYECKUMHM JaHHBIMHU M JaHHBIMU COHapa 00KOBOro 0030pa,
3aKapTUpOBaHbl M OINMCAaHbl HOBBIE DPAHOHBI, B KOTOPBIX IIPOUCXOAUT BBIOpOC (UIIOUIOB W/MIU
rpsI3eBYJIKAaHUYIECKON Opex4nu u oOHapyxeHbl 3anexu ruaparoB merana (Khlystov et al., 2013). Bo Bcex
9THUX pailloHaxX OTMEUYEHBI pasrpy3Ka MeTaHa B BOAHYIO TOJINY M MOCTYIJICHUE XUMHUYECKHX COEAMHEHMH,
KOTOpbIE€ MOTYT CIIy’KHTb JOINOJHHUTEJBHBIMH HCTOYHMKAMU SHEPrHM U OPraHUYECKOro yIiepojaa A
OEHTOCHBIX coo0mIecTB o3epa baiikan. B paifoHax METaHOBBIX CHIIOB M TPSA3EBHIX BYJIKAHOB Pa3BUBAIOTCS
OEHTOCHBIE COOOIIECTBA, KU3IHENEATEIHHOCTh KOTOPHIX OCHOBAaHA Ha YIIIEBOJIOPOJAX, MOCTYMAIOMINX U3
JOHHBIX ocankoB (Zemskaya et al., 2012, 2015). B paiioHax ¢ aHOMaJbHBIM COCTAaBOM MOPOBBIX BOJ
IUIOTHOCTH IIOCENIEHUs Meio- 1 MakpoOeHToca B 1.5-10 pa3 BbllIe M0 CpaBHEHUIO ¢ (OHOBBIMU paifoHaMu.
Jns KUBOTHBIX OPTaHMU3MOB TIIYOMHHOM 30HBI 03€pa OTMEYEHBI pa3HOOOpaszHbIe MUIIEBBIE CTPATETHH,
o0ecrieynBaronIye CynieCTBOBAHUE OIPOMHOTO KOJIMUECTBA SHJIEMUYHBIX BUAOB, TaK OTIHUaromero baiikan
OT OpYrux MPecHOBOJIHBIX 3KocucTeM. Ha ocHOBe aHann3a 3HAa4eHWH CTAaOMIBHBIX U30TOIOB yriepoja U
a30Ta B TKAHAX XKUBOTHBIX YCTAHOBIICHO, YTO UX JKU3HEAEATCILHOCTh OCHOBaHA HA XeMO- (METaHo-), (oTo-,
U MHUKCOTpoduu. SIpKkuM ImpHMeEpoM CyLIECTBOBaHUS OMOJIOTMYECKUX COOOIIECTB 3a CUET HCIIOIb30BAHUS
yriaepoga MeTaHa SBISIOTCS JKeleoOpa3Hble MHUKPOOHBIE MaThl, (OPMHPYIOIIMECS Hal CIOSIMU
ra3orugpatoB B paiioHe mertanoBoro cumna Cankr-IletepOypr (Cpenuuii baiikan). KonuenTtpauus moHOB
xJjiopa, Opoma, cynb(dara, aneraTa, KajablMs, MarHus, ’eje3a B MUKPOOHbBIX MaTax Obiia B 2-40 pa3 BbllIe
10 CPaBHEHUIO C TOPOBOM BOJOW W3 TMOBEPXHOCTHBIX OCAJAKOB W C NPUJAOHHOW BOJIOH. Bbicokoe
coaepxkanue Cypr. B MaTax (10 6%) U 00J€rYeHHBIA H30TONHBIN COCTaB YIiiepo/1a OEHTOCHBIX KUBOTHBIX U3
JTAHHOTO paifoHa CBUAETENHCTBYIOT O 3HAYMMOW POJIH YIIEpoaa MeTaHa, KOTOPBIM MOCTyHaeT U3 JTOHHBIX
OCaZKOB W BOBJICKACTCS B KPYroBOpPOT MeTaHOTpOo(HBIMU Oakrepusimu. Eme oauH cBoeoOpa3HbIN
KOHCOPLIMYM OTMEYEH IPU HCCIENOBAaHMM OWUTYMHBIX IIOCTPOEK B pailOoHE ECTECTBEHHOIO
Hedrenposienuss ['opeBoii Yrec B Cpennem bBaiikane. B cocraBe KoHCOpuMyMa HICHTU(DHUIMPOBAHBI
BoJHBbIC IpuOBI poma Phytium, apxeu, OakTepuu, B TOM YHCIIE METAHOTPO(HBIC, a TAKKE HEMAaTOIbl U
ocTpakojbl. BrickazaHO NpeAnoyioKeHHe, YTO MHUUENUH BOJHBIX T'pUOOB, mMpopacTas BHYTpb OHMTYyMa,
CIOCOOCTBYET TEPEMEIICHUIO BHYTPh MHKPOOPTaHW3MOB, HCIONB3YIONMX B KadecTBe cyOcTpara
pa3InvHbIe YIIIEBOJOPOJBI, U TaKMM 00pa3oM, oOecreunBaeT JOCTYN KHUCIOpOJa B TIYOWHHBIE CIIOH
OoutyMma. YTIIEeBOJOPOAOKUCISIONINE OaKTepuu, B CBOIO OYepelb, MOTYT CIYKWUTh NMULIEH HEMaTolaMm H
JPYTUM OpraHu3Mam, o0ecreurBas UX CYIECTBOBaHHE BHYTPH OUTYMHBIX ITOCTPOEK.

HccnenoBanus BRIMOIHEHBI IPU nogaepxke npoekta no [Iporpamme IIpesnnuyma PAH 23.8.

ECOLOGICAL CRISYS IN THE COASTAL ZONE OF LAKE

BAIKAL

Timoshkin O.A., Malnik V.V., Sakirko M.V., Bondarenko N.A., Rozhkova N.A.,

Sheveleva N.G., Volkova E.A., Nepokrytykh A.V., Zaitseva E.P., Medvezhonkova O.V.,

Lukhnev A.G., Zvereva Yu.M., Poberezhnaya A.E., Shirokaya A.A., Potapskaya N.V.,

Tomberg 1.V., Domysheva V.M., Timoshkina E.M., Kupchinsky A.B.
Limnological institute SB RAS, Irkutsk, Russia
tim@lin.irk.ru
Interdisciplinary research of Baikal coastal zone (splash zone including) has been performed
within 2007-2014. Significant changes of the structure and quantitative characteristics of the shallow
water benthonic communities were detected at the scale of the entire lake (Timoshkin et al., 2014 — most
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References can be downloaded from www lin.irk.ru). During 2007-2012 it has been performed
sporadically, in restricted areas of Bolshye Koty and Listvyanichny bays only, due to lack of financial
support (Kravtsova et al., 2011; Timoshkin et al., 2014; Kravtsova et al., 2014). Methods and main results
of the ecology of splash zone investigations were published in 13 papers (for review, see: Timoshkin et
al., 2011). Taxonomic composition and quantitative characteristics of macrophyto-, macrozoobenthos,
plankton communities, as well as hydrochemical, hydrological and microbiological parameters of the
near-bottom and surface waters were investigated in the shallow water zone. Several round-Baikalian
spring-summer and autumn expeditions were organized since 2013, due to initiative of acad. Grachev
M.A.

When these processes started? Or — when they were expressed most remarkably? For lack of the
regular round-Baikalian survey of the shallow water communities before 2010, one can provide only
approximate answer, based on the limited research in South Baikal. Most probable starting point is 2010-
2011. Most significant changes detected in the macrophytobenthos communities. Conclusions on possible
changes of the macrozoobenthonic communities (except for sponges, see below) can be made after on-
going quantitative sample analysis only. Chronology and brief characteristics of these unusual and/or
negative ecological processes, which have been found within 2010-June 2015, are given below.

1. Two independent groups of experts (ob. cit.) reported on significant, large-scale modifications
in composition and productivity of the dominant macroalgae, detected in 2010-2011, in two local South
Baikal bays (Bolshye Koty and Listvyanichny). Mass development of non-typical for open Baikal green
filamentous algae of Spirogyra genus (at 0.5-10 m depths) and abundant late autumn bloom of another
filamentous algae Stygeoclonium tenue, in the shore line zone (first algal belt), which usually occupied by
Ulothrix zonata filaments. Later on (2013-2014) Spirogyra mass blooming was detected in the shallow
water zone at the scale of almost entire lake: Severobaikalsk and Nizhneangarsk cities; Onokochanskaya,
Boguchanskaya, Senogda, Ludar’, Ayaya, Amnundakan, Davshe, Bargyzin (northern coast, off
Maximikha, Rovesnik etc.) bays; Babushkin, Tankhoy, Baikalsk, Slyudyanka, Kultuk cities; old
Baikalian railway, Listvyanichny, Obuteikha, Bolshye Koty, Bolshoe Goloustnoe, Peschanaya, Babushka
bays. It means, that Spirogyra spp. massively developed and even dominated in the shallow water zone of
the eastern, and in many areas of the western coasts. As distinct of comparatively shallow eastern coast
with more or less homogeneous distribution, algal blooms along the western coast have been strictly
concentrated opposite of the coastal settlements and the centers of recreation activity. Surprisingly
enough, the development maximum of Spirogyra is detected during the autumn (September-October)
with low water temperatures (4-8° C). Two areas (Listvyanichny Bay and Tyya-Senogda coast) of 15-20
investigated so far are characterized by all-the-year round mass bloom of Spirogyra spp. Drudge
samplings, performed in Boguchanskaya Bay and opposite of Tyya River mouth (autumn 2013),
evidenced, that the Spirogyra filaments are quite abundant till 10-20 m depth. Wet biomass of the alga
varied within 100-1500 g/m? what is compatible and even higher of the analogous indexes known for
Baikalian algae of the 1-st and 2-nd algal belts. Late autumn Stygeoclonium mass bloom was typical for
the 1-st algal belt in 2013, as well as in 2014 in many areas of all 3 basins.

2. Significant increase of the typical Baikalian macroalgae wet biomass (productivity) in the
shallow water zone. For example, the algal biomass of the 1-st belt (with U. zonata dominating, June
2015) in some areas of North basin varied within 3-5 kg/m? what is much higher of the analogous
indexes known for the former times (VMbx6omausa, 1990: maximum in June — 0.5 kg/m?).

3. Mass development of the «saprophytic» (see below) and «free-living» blue-greens in several
areas of the lake. Significant amount of the Oscillatoriales filaments have been found in the drudge
benthonic samples, taken from 10-15 m southern of Peschanaya Bay, in summer of 2013 and 2014. Their
mass blooming found as well in the shallows of Bolshye Koty, Barguzin bays, etc. (Phormidium,
Oscillatoria, Tolypothrix spp. and others).

4. Giant coastal accumulations of rotten algae (Spirogyra, Elodea and other higher water plants,
blue-greens, Cladophora glomerata etc.), wet biomass of which may exceed 90 kg/m<, detected within
2013-2014 at the first time. They are located in the splash zones of Tyya—Senogda beach, Chyvyrkuy
(Monakhovo) and Barguzin (Maximikha, Rovesnik) bays, MRS, Shida Bay and Kultuk coast. Abundant
coastal accumulations, mostly consisting of the “free-living blue-greens” (Tolypothrix spp., etc.) detected
in Barguzin Bay at the first time. Giant algal accumulations on the coasts are typical for the late summer
or autumn seasons. However, one of them (consisting of typical macroalgae of this area) was found
unusually early — in June 2015, opposite of MRS settlement, at the first time. Evidently, seasonal
maximum of the local algae development may occur earlier than before.

5. Mass Gastropoda extinction (mostly — representatives of Lymnaea genus) is described in 2013—
2014: billions of the died shells found on the sandy beaches between Tyya and Senogda. These
“cemeteries” are located along the areas of the most abundant Spirogyra development and influenced by
sewages from Severobaikalsk City. Less abundant Lymnaea shell accumulations found along the splash
zone, off Maximikha settlement in Barguzin Bay (June 2015).
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6. Mass extinction and several kinds of diseases of endemic Lubomirskiidae sponges at the scale
of the entire lake were described in 2013-2014 (Tumomkun u ap., 2014). All 3 ecological forms of the
sponges (branched, encrusting, globular) can be sick. Over than 50 dives performed in 2014. Depending
on area, from 30 to 100% of branched Lubomirskia baikalensis specimens were either sick or damaged
and died. According to Dr. Ch. Boedecker (pers. comm.), in most of the studied areas of South basin
(September 2014) this process was limited by isobaths 15-20 m. Deeply leaving sponges were found to
be sick in June 2015.

It was described, that the most distributed sponge illness is accompanied by mass development of
the “saprophytic” blue-greens of Phormidium genus (Tumomkun u np., 2014). The filaments are cherry-
red and moving. Light-microscopic analysis evidences, that each affection patch on the sponge surface
consists of 1-2 dominating blue-green species (90-95%). Different deformations and damage of the
external sponge surface (=beginning stages of its extinction) in most cases (50-80%) happen prior to the
mass blue-green development. According to preliminary data, the branched sponges, dwelling in the
South Basin (Listvyanichny, Bolshye Koty Bays, off Chernaya River mouth) are most of all affected by
illness. Much less damaged or even healthy L. baikalensis specimens were found around the north-
western coast area, approximately located between Elokhin Cape and Bolshye Olkhonskye Vorota Gate.
Nota bene: the same coastal area has been found to be free of mass Spirogyra blooms in 2014.

7. High concentrations of the fecal indicating bacteria have been determined in the surface and
near-the-bottom water layers along the coasts opposite the settlements. The same is true for the interstitial
waters (especially — under the coastal accumulated algae) of the splash zone. For example, the enterococci
concentrations may exceed 2000 colony forming units per 100 ml.

Results of 13-years long investigations evidencing on the large-scale, so-called "hidden™ (or —
indirect) eutrophication of the splash and the shallow water zones of Baikal (Timoshkin et al., 2014;
Timoshkin, 2015). Huge amount of the pure waters and the active turbulence prevent the creation of the
stable areas or patches with high nutrient concentrations in the water column (what is typical scenario of
eutrophication in many shallower and smaller lakes). Extra nutrients entering Baikal coastal zone through
the inlets (1) and, what is typical for most of the settlements without sewage purification system, through
the coastal ground, by passive filtration (2). Therefore, the most illustrative ecological changes happen in
the near shore zone and related to shallow water benthonic (bottom) rather than planktonic (water
column) communities. According to preliminary data for 2012-2014, sewage of Severobaikalsk only
contributed into the shallow waters of the north top of the lake up to 6 tons of P (PO*) annually. It was
the main reason of the most abundant Spirogyra bloom ever detected during all history of limnological
research on Baikal. Total wet biomass of costal accumulated algae (95-97% of Spirogyra), detected along
to 8 km of Tyya-Senogda beaches in autumn 2013, exceeding 1400 tons.

According to the senior author, the main reasons of the negative ecological processes described
are as follows: a) long-lasting discharge of non-properly purified (or not purified at all) sewages into
shallow water zone (Severobaikalsk, Babushkin, Baikalsk, Slyudyanka and other cities); b) destroyed
purification stations, which were constructed during the USSR period (Ust-Barguzin) or their absence in
the largest coastal cities and settlements, where the active construction of the hotels and recreation centers
is taken; as a result —passive sewage filtration through the ground into the coastal zone; ¢) mass discharge
of the sewage from the numerous ships and vessels. According to the world literature (for review, see
Timoshkina, in press), mass Spirogyra bloom is often accompanying the areas with non-properly purified
sewage discharge. Two other factors such as artificial water level fluctuations and climatic changes may
be crucial for the mass development of the macrophytes. All the factors are detected in Baikal. However,
to the mind of the senior author, climatic changes may only catalyze these processes, but barely can play
the dominant role. Extra nutrient income should be considered as the most important factor of mass algal
blooms.

All these negative phenomena observed in the lake for the past four years, have not been
documented and are not reflected in the government reports on the state of the ecosystem of Lake Baikal
in 2011-2014. This situation clearly shows the inefficiency of government monitoring system of Lake
Baikal because it is almost exclusively concentrated on the survey of the central water body of the lake.
Shallow water zone (and splash zone), which are the most indicative from the viewpoint of potential
anthropogenic influence, are not included into the monitoring system. Therefore it is not in principle
capable of diagnosing the possible destruction of the ecosystem bottom occurring due to the “hidden”
eutrophication.

Investigations performed within the federal project Ne 01201353447 «Current condition,
biodiversity and ecology of the coastal zone of Lake Baikal» and partly supported by RFBR project Ne
13-04-01270 and by director of the Institute, academician, Grachev M.A.
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0.B., JIyxneB A.T'., 3BepeBa 10.M., [1oGepexnas A.E,
HIupoxkas A.A., [loranckas H.B., Tom0epr U.B., lombimesa B.M., Tumomkuna
E.M., Kynunnckuii A.B.
Jlumuonoruueckuit unctutytr CO PAH, r. Upkytck, Poccus
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PesynbTaThl MEXAMCIMIUIMHAPHBIX HCCIIEOBaHUN NMpUOpe:KHOH 30HBI baiikana (BkiIrouas 30HY
3ariecka) 3a nepuox 2007-2014 rr. cBUAETENBCTBYIOT O 3HAYUTENBHBIX M3MEHEHHSAX B CTPYKTYpe H
KOJIMYECTBEHHBIX XapaKTePUCTHKaX MEJIKOBOJHBIX COOOmecTB JHa B MacmTabax Bcero o3epa
(TumomikuH u np., 2014). B 2007-2012 rr., u3-3a OTCYTCTBUSI (DMHAHCHUPOBAHHUS, OHU IPOBOJIMIUCH
OTpaHUYCHHO, B paiione 3anuBoB bomnwine Kot u Jluctesuununsiii (Kpasiosa u ap., 2011; Tumomkud u
ap., 2014a; Kravtsova et al., 2014). Metoasl W OCHOBHBIC PE3YJbTAaThl HCCICIOBAHUN 3KOJIOTHH
3aIJIECKOBOM 30HBI OTpaXkeHHI B 13 myOnukanusax (063op: TumomkuH u ap., 2011). B menkoBoHOM 30HE
M3YYJaJINCh COCTaB M KOJHMYECTBEHHBIC XapaKTEPUCTHKH COOOIMECTB MAaKpO(HUTO- W MaKpo3000eHTOCa,
TUTAaHKTOH, THIPOXUMHYECKHE, THIPOJIOTHIECKUE U MUKPOOHOIOTHYECKHE XapaKTEPUCTHKH TPUIOHHBIX,
MMOBEPXHOCTHBIX cJoeB Bonbl. Haumnas ¢ 2013 r., 6maromapst mognepxkke mupekropa JIMH CO PAH,
M.A. I'padyeBa, OBLIO OPraHM30BAHO HECKOIBKO BECEHHE-JETHUX M OCEHHUX OSKCIEOUIINKA TO0 BCEMY
o3epy. B cmiy OTCYTCTBHS perymsipHBIX KpyroOaiikamsckux HaOmomerwmii mo 2010 1., Hagamo STHX
M3MEHEHUIl MOYKHO JAaTHPOBaTh JHIIb MPUMEPHO, MO pe3yiabTaTaM HccienoBanuil B FOxuom baiikane.
BepostHas «rtouka otcuera» — 2010-2011 rr. Hawbomee 3HaYuMBbIE MEPECTPOWKH MPOM3ONLIA B
coo0mecTBaX MakpoHUTOOCHTOCA. BBIBOABI IO BO3MOXKHBIM H3MEHEHHUSM B COOOIIECTBAX 3000€HTOCA
(kpome Ty0OK) BO3MOJKHBI JIMIIB TIOCJE aHadu3a OTOOpaHHBIX Mpo0. Hmke mpuBemeHBI XPOHOIOTHS
COOBITHI U KpaTKasi XapaKTepPUCTHKA OCHOBHBIX HEOOBIYHBIX M HETATHBHBIX YKOJIOTHYECKUX IPOLIECCOB,
oOHapyxeHHbIX Hamu 3a niepuoxa 2010 — urons 2015 rr.

1. B 2010-2011 rr., 1ByMsI HE3aBUCHMBIMH TpYyIIIaMH HcciienoBaTesneil (0b. Cit.) oOHapykeHbI
KpYITHOMAcCINTa0HbIE M3MCHEHHsI B COCTaBE W MPOAYKIHMOHHBIX XapaKTePHCTHKAX JOMHHHPYIOIINX
MaKpOBOJIOPOCJICH MEJIKOBOJHOM 30HBI OTICNBHBIX 3anuBOB FOxHoW kotinoBuHbl (Bonbmue KoTel u
JIMCTBIHUYHBIN). DTO BBIPAXKAJIOCh B MAaCCOBOM Pa3BUTHHU paHee HE CBOMCTBEHHBIX balikamy 3esIeHBIX
HHUTYATBIX BOJIOpociel poma Spirogyra (riay6ounst 0.5 — 10 M) ¥ HEOObIYAWHO MAcCOBOMY Pa3BHTHIO B
MO3IHE-OCEHHMM IIEpHOa APYroi HMT4aToi Bomopocad — Stygeoclonium tenue, B 30He mmEpBOTO
pacTuTenbHOro mosica, o0blYHO oOpasyemoro HutdaTkoit Ulothrix zonata. B 2013-2014 rr. maccoBoe
[BETEHHE CIIMPOTHUPHI OOHAPYKEHO B MEIKOBOJHON 30HE NPAaKTUYECKH B MacIiTa0ax BCEro o3epa:
CesepobOaiikanbck, HmxHeanrapck, Oyxtel OnokodaHckas, borydanckas, Cenorma, Jlymaps, Ass,
Awmnuynnakas, [lasme, bapry3unckuii 3anuB (ceBepHOe TTodepexne, Makcnmuxa, PoBecHHK), baOymkuH,
Tanxoit, baiikanbck, Caoasaka, Kynryk, KBX/I, Jluctesnka, O6yrenxa, boi. Kotel, Oyx. Ilecuanas,
babymika, boa TomoyctHoe. CrieoBarenbHO, B OCEHHHM MEpHOM BHIBI poaa Spirogyra B Macce
BCTPEUAINCh WIIM JaXe JOMHUHUPOBAIM B MEIKOBOJbE NPAKTUYECKH BCETO0 BOCTOYHOTO W MHOTHX
y4acTKax 3amajHoro mobepexns. Ha 3amagnom mobepexnse HOXH. KOTIIOBUHBI Pa3BUTHE BOJOPOCIH
YEeTKO OTPaHUYMBAIOCH MEIKOBOABEM BO3JIe PUOPEIKHBIX HACEICHHBIX MYHKTOB M IICHTPOB PEKpeallvy.
IIux pas3Butust crouporup baiikana npuxoauTcs Ha oceHb (CeHTIOpb-oKTAOpH). Mx MaccoBas
KpYTJOroAWYHAsl BEreTalsl MOKa CBOMCTBEHHA Wb JABYM M3 15-20 HM3y4eHHBIX paliOHOB: 3ail.
JluctBaanuHbi 1 MenkoBoabe Twis—CeHorma. Pesymbrarhl aparupoBaHus, mpoBeneHHeie B 2013 T.
HampoTUB YCThd p. Twii u B TyOe Borywanckoii (CeB. bBaiikan) CBUAETENBCTBYIOT O BHEIPECHUH
CIHPOTHPHL B OTKpBITOE 03epo A0 TnyomH 10-20 m. BrwlsicHeHO, 4TO chIpas Ouomacca CIHUPOTUPEI
COMOCTaBMMa WM JaXe IMPEBBIIIACT AaHaJOTHYHbIE 3HAYCHUS, XapaKTepHble Uil OalKallbCKUX
MAaKpoBOJOpOCIe 1-ro M Jaxke 2-To pacTUTENIbHBIX TMOsICOB. MaccoBoe IMO3/IHE-OCEHHEE pa3BUTHE
CTHTEOKJIOHMYMa B TIPHYPE30BBIX COOOIIECTBAaX BCEX TPEX KOTIOBHMH HaOmoAanock kak B 2013, Tak u B
2014 rr.

2. YBenndeHne ChIpoil OMoMacchl (MPOIYKTHBHOCTH) OalKanbCKHX MakKpO(HTOB MEIKOBOMbS.
Tak, B mrore 2015 1. 6momMacca B IEPBOM pPACTHTEIHLHOM I0Osice (C MOMHUHUPOBAHHEM YIOTPUKCA)
HEKOTOpBIX yuacTko Ces. Baifkama mocturama 3-5 Kr/M%, 9TO MHOTOKPATHO MPEBBIIIACT MAKCHMAIbHBIC
3HaueHus mponutsix et (MxGommmna, 1990: HIOHBCKHIT MAKCHMYM He mpeBbimact 0,5 kr/m2).

3. MaccoBoe pa3BuTHE «carpo(UTHBIX» (CM. HUXKE) B «CBOOOTHOKHUBYIINX» ITHAHOIIPOKAPHOT B
HEKOTOpbIX pakoHax o3epa. Jlerom 2013-2014 rr. OrpoMHO€ KOJHYECTBO OCIUJUISITOPUEBBIX
[IMAHOMIPOKAapHOT oOHapyxkeHo Ha ri1. 10-15 M npu aparuposannu roxHee Oyx. [lecuanoit. 3HaunTensHOE
pa3BUTHE OCHTOCHBIX I[MAHONPOKAPHOT HAONIONAIOCh TaKXKe B MeIKoBogbe ryOnl bon. Kortsi,
baprysunckom 3anuse u ap. (Phormidium, Oscillatoria, Tolypothrix spp. u xp.).
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4. B 2013-2014 rr. oOHapyxeHbl TruranTckue OeperoBbie ckomrenus (BCJl) rHuUrommx
BOJIOpOCIICH pPAa3IMYHOrO CocTaBa (CIUporupa, smojes, nuaHompokapuotel, Cladophora glomerata,
BEICIIIME BOJIHBIE PAaCTEHUS W Jp.), JOCTHUTAIOIINE 1O CBIpOMY Becy a0 90 kr/M%. CTOJIb MacCOBBIE BCI
oOHapy)XeHBI I o3epa BHepBele. OHHM TPHUYpPOUYEHBI K TPHOPS)KHOW 30HE 3amagHee T.
Ceepobaiikanscka, UnBbIpkylickoMy 3aimBy (MOHaX0BO), I0KHOMY ITOOEPEkKbI0 bapry3mHCKOTO 3amuBa
(Makcumuxa, Poecunk), MPC, Oyx. llluga m moc. Kyntyk. B bBaprysuHckoMm 3aiuBe BIIEpBbBIE
oOHapyxeHbl 3HaunTenbHble bBCJ[ ¢ JOMHHUPOBaHHMEM «CBOOOTHOXHBYIIHMX» ITHAHOMPOKAPHOT
(Tolypothrix spp. u mp.). I'mranrckue BCJ 00BIYHO Pa3BUBAIKCH B TO3IHE-IETHHM, OCEHHUN ITEPHOIBL.
Bnepsrie mist utonst oounapyxeno rurantckoe bCJl u3 Oaiikanbckux makpodutos B paitone MPC (2015).
CrnenmoBatesibHO, MACCOBOE UX PA3BUTHE B CE30HHOM acIleKTe CABUTaeTCs Ha Ooliee paHHUE CPOKH.

5. B 2013-2014 rr. oOHapy>xeHbI HACTOSIIIUE KJIaA0UIIA OPIOXOHOTHX MOJUTIOCKOB (B OCHOBHOM,
JUMHEH]1), COTHH THICSY PAKOBHH BBIOpomieHb! Ha Oeper. OHM TpUypodeHBI K MecTaM Hamboee
MaccOBOTO pa3BUTHS CIUPOTUPHI, HA CEBEPHOI okoHewHoCcTH o3epa (Cenorma—3apeunsiif). B utone 2015
T. aHaJIOTHYHBIE, HO HE CTOJIb MaclITa0HbIe Kiaa0uiia 0OHapyKeHbI HAIIPOTUB Moc. Makcumuxa.

6. B 2013-2014 r., B macmrabax METKOBOAHOW 30HBI MPAKTHUYECKH BCEro 03€pa, BBIABICHO
nmopakeHre (rudesb, HECKOJIbKO BUJOB OOJE3HEH) IHIEMHUYHBIX OailKalbCKHX T'yOOK — KaK KOPKOBBIX,
MIOOYIBHBIX, TaK M BeTBUCTHIX. [1o pesymbratam 50 morpyxenuit ceHTsopst 2014 r. BeIsIBIEHO, 9TO OT 30
no 100% ocobeit Lubomirskia baikalensis Obutin nmm6o noBpexaensl, au60 OGombHbl. B 2014 1. 310
SIBIICHUE B OOJBIIMHCTBE M3Yy4eHHBIX MecT HOKH. KOTJIOBHHBI OTpaHWYHMBAIOCH TIyOmMHamu 15-20 M
(Boedecker, pers. comm.), B 2015 3arparuBaer Gojiee riyOOKHe pailoHBI. BriepBbie BBISBIECHO, YTO
HanboJiee pacIpoCTpaHCHHOE 3a00JIeBaHKE T'YOOK COMPSKEHO ¢ MACCOBBIM Pa3BUTHEM «CAMPOPHUTHBIX)
anonpokapuoT poaa Phormidium (Tumomkuu w ap., 2014). Hutu Bomopociel MOABHMKHBI U
OKpaIeHbl B TEMHO-BUIITHEBEIH 11BeT. CBETOONTHYECKUH aHAIIN3 MTOKA3bIBAET, YTO B TSITHE MMOPAKECHUS HA
90-95% HOMHHHPYIOT NHMAHONPOKAPUOTHI, 2-3 BUAa. Pa3nuuHoil cremeHu nedopmaius HapyKHOU
MTOBEPXHOCTH T'YOKH (T.€. — Ha4aJbHBIE CTAJANN €€ OTMHUPAHUs) B OOJBIIMHCTBE UCCIIEOBAHHBIX CIy4acB
(50-80%) mpemiiecTByeT MacCOBOMY 3aCelICHHI0 €€ IHaHOMpoKapuoTamu. 110 TpeaBapUTEIbHBIM
JaHHBIM, HanOoJee TOpakeHbl BETBUCTHIE TYOKK FOkHON KOTIOBHHBI (3a71HB JIMCTBSIHUYHBINA, HAIPOTUB
naaun YepHas u 1p.), HaMMeHee — TYOKH CeBepo-3amajHOro ydactka (mpumepHo EmoxuH-Bonbiime
OnpXOHCKHE BOPOTA). ITOT K€ YIACTOK, B OCHOBHOM, CBOOOICH OT CITUPOTHD.

7. BoraBnensl npesbiiieHds HopM CanllMH B NMOBEPXHOCTHBIX M INPHUIOHHBIX BOJAAX IISDKEH
OOJIBIIMHCTBA TPUOPEKHBIX HACEIEHHBIX IyHKTOB 10 CAHUTapHO-TIOKa3aTeNbHBIM MHKPOOPTaHHU3MaM.
Wx 3HaunTeNbHBIE KOHIIEHTPAIIMH OOHAPYKEHBI TAK)KE B MOPOBBIX BOJAX IUIDKEH, 0COOCHHO — B TyHKax
mox BCJI. Tak, KOJIM4eCTBO YHTEPOKOKKOB MOKeT mpeBbimars 2000 KOE/100 ml.

Pesynprarel  13-7eTHUX ~— McciedoBaHMK — MPUOPEKHOM  30HBI  CBHJICTEIBCTBYIOT O
KPYITHOMAcCIITaOHOW «CKPBHITOH 3BTpO(MKAMM» MEIKOBOJAHONH W 3aIUIeCKOBOM 30H o3epa baiikan
(TumomkuH u ap., 2014; Timoshkin, 2015). TIpu 3ToM orpomHas Macca 4ucToi BojbI baiikana u BeTpo-
BOJIHOBAaS AaKTHBHOCTH IMPEMSATCTBYIOT (DOPMHPOBAHMIO CTAaOWMJIBHBIX TOBBIIICHHBIX KOHIIEHTpAIUi
OuoreHoB B Toummie BoAbl. [loATOMY OCHOBHBIE H3MEHEHHS MPOUCXOAAT HE B TONIIE BOABI, HYTO
CBOWCTBEHHO JJIs1 OONBIIMHCTBA CPAaBHUTEIILHO MEIKOBOIHBIX 03€p, MOABEPTHINXCS 3BTPOPHUPOBAHUIO, a
Ha gHe baiikama. OCHOBHBIMH TYTSAMH TOCTYIUICHHS HM3JIUITHUX OMOTEHOB SIBIAIOTCA TPUTOKH, Kyja
OCYILIECTBIISIETCS] COPOC CTOKOB M NMACCHBHAS (QMIILTPAIIHS MMOCIEIHIX CKBO3b IPYHT OeperoBoi 30HEI. [1o
NpeJBapUTEIbHEIM JaHHBIM, TOJBKO co cTokamu T. CeBepoOalKalbCK B MENKOBOAHYIO 30HY CeB.
KOTIOBUHBI 3a 2012-2014 rr. uepes p. Teia moctymano 6 Toun P(PO") exeroamo, 4ro mpHBeno K
HanboJiee MacCOBOMY Pa3BHTHIO CITUPOTHPHI 32 BCIO UCTOpHUIO HaOmoaeHui. Ceipas Ouomacca TOJIBKO
BBIOpOIIEHHBIX Ha Oeper Bomopocieit oceHpio 2013 r. mocturana 1400 ToHH.

[To MHEeHHIO TIEpBOTO aBTOpa, HanOOJIee BEPOSTHEIMA MPUYMHAMH ITUX HETATHBHBIX IPOLECCOB
SIBJIIIOTCS: a) MHOTOJISTHHI cOpoc B 03epo baiikan HeIOCTaTO4YHO OYMINEHHBIX, JIMOO — BOBCE HE
OUMIICHHBIX CTOYHBIX BoxA (ropoma CesepoOaiikanbck, baOymikuH, baiikansck, Cnronsska); 0)
paspylIeHne OYUCTHBIX COOPYKEeHUH, MocTpoeHHBIX Bo BpeMeHa CCCP, n1bo ux MojHOE OTCYTCTBHE B
Hambosiee KPYIMHBIX MPUOPEKHBIX HACENEHHBIX MYHKTaX, B KOTOPBIX OCYIIECTBISJIOCH W IMPOJODKAET
OCYILECTBIISITHCS. MacCOBOE CTPOHUTENBCTBO OOBEKTOB OTABIXa M TMPOXMBAHUS, KaK CJIEICTBHE — B)
MaccuBHasl (UIBTPALMs CTOKOB CKBO3b OEPEroBYI0 30HY W/WIM WX TOCTYIUICHHE C MPHUTOKAMHU
(OOMBIIMHCTBO TTPUOPEKHBIX HACENEHHBIX ITYHKTOB), I') MacCOBBIA cOpOC (heKaTbHBIX H MOACIAHHUEBBIX
BOJI C MHOTOYHCIIEHHBIX CY/IOB.

[lo manHBIM MHpOBOH nuTEpaTypsl (0030p: cM., TUMOIIKKWHA, B TEYaTH), MacCOBOE Pa3BUTHE
CITUPOTHPHI 3a4aCTYI0 CBOWCTBEHHO BOJIOEMaM, Ky/a COpaChIBAIOTCA HEAOCTATOYHO OUYHIIIEHHBIC CTOYHBIE
Boapl. [lommmo OworeHoB, aBa Apyrux (hakropa MOTYT WIPaTh PEIHIAIONIYI0 POJb: HMCKYCCTBEHHOE
KoJieOaHue YpOBHS BOJABI M KIMMAaTHYeCKUe M3MeHeHHs. Bce Tpu (akropa cBoiicTBeHHBI M baiikay.
Opnnako, mo MHeHHIO TOA, KIMMaTHYECKHUE U3MEHEHUS MOTYT JIMIIb KaTaIN3UPOBATh 3TU MPOLECCHI, HO
TTIaBEHCTBYIOUICH pOJM He WrpatoT. [locTymieHne M3NMMIIHAX OWMOTCHOB CIIEAYET paccMaTpUBaTh Kak
OCHOBHOM (paKTOp MaccCOBOTO pa3BUTHI MaKpo(HUTOB B MPUOPEIKHOM 30HE 03¢epa.
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OueBWIHO, YTO CYIIECTBYIOIIUE TOCYIAPCTBEHHBIC CHUCTEMbl MOHHUTOpPHHTa He 3((EeKTHUBHBI,
MOCKOJIbKY OHHM CBEPX CKOHIICHTPHPOBAHBI HAa CIICKCHHH 3a IICHTPAIBHBIM BOJHBIM TEJIOM 03€pa,
MOHHTOPHHT MEJIKOBOTHON 30HBI (BKJIIOUAs 3alJIECKOBYIO) B CUCTEMY He BKIIOUYeH. T.e. — 3Ta cuctema
MOTEHIIMATBHO HE CIOCOOHA JMArHOCTUPOBATh BO3ZMOXKHBIC MOPAKEHHSI SKOCUCTEMBI JHA 03epa balikau,
KOTOPBIE MOTYT IPOUCXOINTH BCIEACTBHUE «CKPBITOM 3BTpO(HUKaIANY.

PabGora BeIMONHEHA B pamkax rocOrompkerHoro mpoekra Ne 01201353447 «CoBpeMeHHOE
cocTosiHue, Oropa3Hoo0pa3re W DKOIOTUS MPUOPEKHON 30HBI 03epa balikan» M 4acTHYHO MojajepiKaHa
rpanToM PODU Ne 13-04-01270 u nupexropom MHcTUTyTa akagemMukoM M.A. I'paueBbiM.

UNEXPECTEDLY HIGH SPECIES DIVERSITY REVEALED IN AN
ENDEMIC GASTROPOD GENUS (PARAMELANIA) FROM LAKE
TANGANYIKA: THE COMPLEMENTARY ROLE OF OLD AND NEW

COLLECTIONS
Todd J.A.%, Burgon J.D.2, Michel E.3
'Department of Earth Sciences, Natural History Museum, London, UK
?Institute of Biodiversity, Animal Health and Comparative Medicine,
University of Glasgow, UK
Department of Life Sciences, Natural History Museum, London, UK
j.todd@nhm.ac.uk

Lake Tanganyika’s endemic ‘superflock’ of cerithioidean snails is perhaps the most diverse (>100
species) and morphologically disparate (18 genera) extant gastropod radiation within Ancient Lakes
worldwide. Known generic diversity was discovered early and has grown little over the past century.
Until now species diversity has been considered to be well known, excepting the single hyper-diverse
genus, Lavigeria, One moderately diverse genus, the iconic Paramelania, has been known for 130 years
and historically has been considered to comprise 2-5 morphologically variable species or ‘forms’; but it
has long been recognised that the genus is in need of revision. We decided to undertake a detailed re-
examination based on the following materials:

—historic collections, 19™ and early 20™ century, Brussels (RBINS), London (NHM), Tervuren
(MRAC) (mostly shells only): 321 lots, 6414 specimens

—A. Cohen research collection (shells): 69 lots, 1382 specimens

—E. Michel research collection (shells, EtOH specimens): 87 lots, 529 specimens

—Qur aim was to answer the following questions:

1. Do finely divided shell-based groups (species) coincide with molecular clades based on
sequencing COI and 16S gene fragments?

2. How do the species composition of historic and modern collections using a variety of methods
(e.g. dredging, SCUBA) compare over 147 lake-wide collections?

3. Are within-site collections of living and dead (shell) specimens comparable?

We obtained DNA sequences (16S, COI) from specimens comprising five a priori, finely divided,
shell-based species; robust molecular clades proved to be consistent with shell morphology. We used this
correspondence to assess species diversity in the three major historic collections comprising shells only,
including samples from the currently inaccessible Congo coast. We also re-assessed the two modern
research collections (including radulae, opercula), largely from the Tanzanian coast, in the light of
insights gained from historic samples.

The combined historic and modern collections comprised over 8395 shells from 147 lake-wide
locations, with a marked difference in collection method, maximum depth and substrata between historic
and modern collections. Geographic sampling was uneven, historically focused in Congo and Zambia,
while modern samples were largely restricted to Burundi and Tanzania. Twenty-one species were
separable using shell morphology (16 undescribed) — another two species are found in collections
elsewhere. Historic and modern collections showed similar total diversity, 16 and 14 species respectively,
but shared only 9 in common. High levels of sympatry were seen. Both wide-ranging species and short-
ranged local endemics are present (n=7; undescribed) and evidence exists for extensive range shifts
between dead and living populations.

Historic and modern collections give complementary views of diversity and distribution of
Paramelania, capturing differences in geographic ranges and ecology. Unexpectedly high levels of
‘hidden’ diversity were found: 21 species, 16 undescribed. The value of fine-scale shell morphology in
delimiting species within this genus was revealed here through strong molecular-morphological
congruence. Our results emphasise that in systems with high local endemism, historic collections may
contain undocumented diversity only revealed in a modern interpretive context. In such cases, species
discovery needs to be undertaken on both modern and historical collections to get the most accurate view
of biodiversity.
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FRESHWATER FOSSIL DIATOMS OF THE BAIKAL REGION
Usoltseva M.V.}, Rasskazov S.V.?% 3, Titova L.A. %, Vershinin K.E.?,
Chuvashova 1.5.* %, Fedotov A.P.!

'Limnological Institute SB RAS, Irkutsk, Russia, usmarina@inbox.ru
2Institute of Earth Crust SB RAS, Irkutsk, Russia, rassk@crust.irk.ru
*Irkutsk State University, Irkutsk, Russia

Lake Baikal is the deepest and most ancient freshwater lake on the Earth (Atlas of Lake Baikal,
1993). Planktonic diatoms are main contributors to the primary production, which develop en masse in
spring. The dominant assemblage of diatoms in this period includes Aulacoseira baicalensis (K. Meyer)
Simonsen, Synedra acus subsp. radians (Kutzing) Skabitchevsky, Aulacoseira islandica (O. Miiller)
Simonsen, Stephanodiscus meyeri Genkal et Popovskaya, and Nitzschia graciliformis Lange-Bertalot et
Simonsen emend. Genkal et Popovskaya (Popovskaya, 2000). Lake Baikal formed 27 min years ago
(Mats et al., 2001). The composition of the dominant diatom assemblage has been changed repeatedly for
the years of its long history. The most ancient deposits studied in Lake Baikal are the Upper Miocene
deposits that span the time interval of 8-5.32 Ma and occur within the interval depth between 600 and 286
m in the core BDP-98-2 drilled on the underwater Academichesky Ridge (Kuzmin et al., 2009).

To study emergence and geographic distribution of Baikal species, deposits from paleoaquatic
environments of the Baikal rift zone in the Tunka valley and Vitim plateau were analyzed.

A number of works (Endrikhinsky, Cheremisinova, 1970; Moiseeva, 1984; Chernyaeva et al.,
2007; Rasskazov et al., 2007; Usoltseva et al., 2010; Usoltseva, Khursevich, 2010) have been devoted to
the study of diatom assemblages from the Middle-Upper Miocene deposits. New species have been
described. The results of diatom fossil studies performed in the Tunka valley have been discussed in
(Cheremisinova, 1973; Popova et al., 1989; Lupikina, Khursevich 1991; Khursevich, 1994; Likhoshway
etal., 1997).

In 2013, we analyzed a core drilled in the Tunka valley near the settlement of Nikolskoye.
Lithological composition of rocks was studied in the 87-m core. The Kr-Ar dating of basalt lava was
performed. We also analyzed the content of quartz, feldspar, biogenic silica, total organic matter, and
carbonate in this core. Lacustrine deposits occurring above the basalt layer were of approximately 15 min
years. According to variations of the chemical index of weathering
(C1A=100xAl,04/(Al,03+Ca0+Na,0+K,0) and iron oxidation, we distinguished 10 packages. Eight
lower packages (interval of 7.2-86.5 m) belonged to the Tankhoy (coal-bearing) suite of the Miocene-
Lower Pliocene, package 9 (2.7-6.6 m) to the Anosov (ochre) suite of the Upper Pliocene-Eopleistocene,
and package 10 (interval <2.4 m) to the deposits formed in the Pleistocene-Holocene.

Maximal values of biogenic silica and C,q were detected within the depth interval of 37.5-43.5 m
(package 6, Upper Miocene). Maximal abundance of diatoms was also recorded here. Diatom valves were
found within the depth interval of 8-55 m. Their total number varied from 0.2 to 533 x 10° valves per
gram of dry sediment weight. The assemblage included Aulacoseira ambigua (Grunow) Simonsen, A.
ambigua f. curvata (Skabichevsky) Genkal, Stephanodiscus sp, Melosira undulata (Ehrenberg) Kutzing,
Ellerbekia teres (Brun) Crawford, Aulacoseira islandica (O. Mull.) Simonsen, Cyclotella tuncaica
Nikiteeva, Likhoshway et Pomazkina, Aulacoseira praegranulata var. tuncaica Likhoshway et
Pomazkina, and valves of Aulacoseira sp.1 identified earlier as valves of A. baicalensis (likhoshway et
al., 1997).

Comparative analysis of dominant diatom assemblages from the same age deposits of the Baikal
region (Lake Baikal, Vitim plateau, and Tunka valley) showed that the diatom flora of each region
possessed its distinct endemism. Different representatives of the same planktonic genera Alveolophora
(Miosira), Actinocyclus, Concentrodiscus, Aulacoseira, Lobodiscus, and Mesodictiopsis were dominant.
Benthic diatoms (67%) from the Miocene-Pliocene deposits in the Baikal region are also present in the
modern Baikal sediments. The dominance of the diatom genera (both planktonic and benthic) mentioned
above has been recorded since the Early Pliocene (Kuzmin et al., 2009) up to now (Popovskaya et al.,
2010).

The work was supported by the RFBR grant 12-05-33007 and the LIN SB RAS budget project
VI1.50.1.3.
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HCKOITAEMBIE ITPECHOBO/JIHBIE TUATOMOBBIE BOAOPOC/IN
BAUKAJIBCKOI'O PETHOHA

YcoibueBa M.B.l, Pacckaszos C.B.> 3, TuroBa .JI.A.l, Bepmiunun K.E.l, Yysamona I/I.C.2’3,
dexoros AJL!
! TumuoIOrHUeCKHMit unctutyt CO PAH, Upkyrck, Poccus
ZI/IHCTI/ITYT 3emHo# kopbl CO PAH, Upkyrck, Poccus
3I/IpKyTCKI/IP“I rocyJlapCTBEHHbIN yHUBEpcuTeT, UpkyTck, Poccus
usmarina@inbox.ru; rassk@crust.irk.ru

Baiikan — riryboyvaiiiee u IpeBHEAIIee MPECHOBOAHOE 03epo Ha miaHere (ATiac baiikana, 1993).
OCHOBHOM BKJIaJA B NEPBHYHYIO TMPOAYKIMIO BHOCAT IUIAHKTOHHBIE JHATOMOBBIE BOJOPOCIH,
pa3BuBarolecss B Macce BeCHOW. JIOMUHUpYIONIMH KOMIUIEKC BHJOB JMATOMEH B O3TOT NEPHOJ
npencrasien Aulacoseira baicalensis (K. Meyer) Simonsen, Synedra acus subsp. radians (Kitzing)
Skabitchevsky, Aulacoseira islandica (O. Mauller) Simonsen, Stephanodiscus meyeri Genkal et
Popovskaya u Nitzschia graciliformis Lange-Bertalot et Simonsen emend. Genkal et Popovskaya
(Popovskaya, 2000).

®opmupoBanue baiikana Hawamoch 27 MiH jetr Hazan (Man u np., 2001). Ha mporsxenun
JIONITOM MCTOPWU 03epa COCTaB JOMHHHPYIOIIET0 KOMITIEKCa THaTOMEH HeOJMHOKpaTHO MeHsuica. Cambie
JIpEBHHE OTJIOKEHHUS, W3y4eHHBIe B baiikame — BepXHEMHOIIEHOBBIE — COOTBETCTBYIOT BPEMEHHOMY
uHTepBany 8-5,32 MJIH JIeT W 3ajeraloT B uHTepBane riyoun 600-286 M B OypoBoMm kepHe BDP-98-2,
MPOUIEHHBIM C MOABOIHOTO Akanemudeckoro xpedTa (Kysemun u np., 2009).

st perieHus: BONPOCOB MOSIBJIICHUS W TeorpadMuecKoro pacipocTpaHeHHs: 0alKalbCKUX BHIOB
HauOONBIINI WHTEpEC NPEJCTABISET H3yUCHHE OTIIOKEHHUH IajieoBON0eMOB balKambCKoil pHQTOBOI
30HBI, PACIIOJIOKECHHBIX B TYHKMHCKOM KOTIIOBUHE U BUTUMCKOM IIOCKOIOpEE.

HccnenoBannio OUaTOMOBBIX BOJOpOCHEll BUTHMCKOro mMJIOCKOTOPBsI TOCBSIIEHBI PaOOTHI
(Ernpuxunckuii, Yepemucunona, 1970; Mouceesa, 1984; Uepnsena u ap., 2007; Pacckazos u np., 2007,
Usoltseva et al., 2010; Usoltseva, Khursevich, 2010), B KOTOpBIX MpHBEIEHH KOMILIEKCH BHIOB
IUaTOMEH Ui CpeqHe-BEpXHEMHUOIIEHOBBIX OTJIOXEHHA, OMMCAHBI HOBBIE BHIBL. Pe3ynbTaThl M3ydeHUs
MCKOTIAeMBIX JMAaTOMOBBEIX BoJopociicli TyHKHMHCKOH KOTJIOBHHBEI IIPEICTaBICHBI B ITyONHKAIHAAX
(Yepemucunona, 1973; ITomosa u np., 1989; Lupikina, Khursevich 1991, Khursevich, 1994, JluxomiBaii u
np., 1997).

B 2013 r. B TynkuHCKO# BriaguHe, B paifone ¢. Hukonbckoe, HaMu Oblia mpoiiieHa CKBaknHa. B
JTAHHOM 87 METPOBOM KepHe, M3y4YeH JIUTOJIOTUYECKUI cocTaB mopon, mposeneHo Kr-Ar natupoBanue
0a3aIbTOBBIX JIaB, ONPEACICHO COJEPKAHNE KBapLa, MOJIEBOrO MINaTa, OMOreHHOTO KpeMHe3eMa, O0IIEero
opranmdeckoro BemectBa (OOB) u xapOoHaToB. B KepHe mpencTaBieH pa3pe3 03EpPHBIX OTIOXKCHHH,
3aJIeTalomMX BHIIIE €0 0a3ajbTOB C TMPEANONOKUTENBHBIM BO3pacToM okomo 15 mmm ner. Ilo
BapuanusM xumudeckoro wuHaekca BeiBeTpuBanus (CIA=100xAl,04/(Al,03+Ca0+Na,0+K,0) u
OKHCJICHHOCTH ene3a Bbiaensiercs 10 makeroB. Bocemp HmxHMX (MHTepBan 7,2-86,5 M) OTHOCATCS K
TaHXONCKOW (YTIIEHOCHOI) CBUTE MHOIICHA — HWKHETO TUIMOIeHA, AEBSTHIN (MHTepBan 2,7-6,6 M) — K
aHOCOBCKO# (OXPHCTOI) CBUTE BEPXHEIO IUTHOIICHA - DOIUICHCTOIICHA, NeCATHIN (MHTepBal <2,4 M) — K
0CaZloYHBIM 00Pa30BaHUSM IJICHCTOLICHA-TOJIOLICHA.

MaxkcuManbHble 3HaueHHss OMOTeHHOTro KpemHe3eMa u C Opr. oTMEYeHBl B MHTEpBajie IIyOWH
37,5-43,5 merpoB (maker 6, BEepXHHMII MHOIIEH). 3JeCh JX€ BBIABICHB MaKCUMAaJbHBIE 3HAUEHUS
YUCJICHHOCTH TUATOMOBBIX Bomopociei. CTBOPKH muaToMell BCTPEYATHCh B MHTEpBaJe TIIYOHH 8-55 M.
OO0uiee KOTMYECTBO UX B KEPHE CKBaKMHBI BapbupoBanio oT 0,2 10 533 MIIH CTBOPOK Ha TpaMM CYXOTO
ocajka. Komruieke Bu0B Obl1 mpesactaBieH Aulacoseira ambigua (Grunow) Simonsen, A. ambigua f.
curvata (Skabichevsky) Genkal, Stephanodiscus sp, Melosira undulata (Ehrenberg) Kitzing, Ellerbekia
teres (Brun) Crawford, Aulacoseira islandica (O. Mull.) Simonsen, Cyclotella tuncaica Nikiteeva,
Likhoshway et Pomazkina, Aulacoseira praegranulata var. tuncaica Likhoshway et Pomazkina u
ctBopok Aulacoseira sp.1, o603HaueHHBIX paHee Kak CTBOPKH, moxoxkre Ha A. baicalensis (JIuxomBait u
np., 1997).

CpaBHUTENBHBIH aHAIN3 KOMIUIEKCOB JOMUHHPYIOIIMX BHUIOB M3 OJHOBO3PACTHBIX OTJIOKEHHUN
Baiikansckoro permona (o3. baiikan, Butumckoe mmaro, u TyHKHHCKass KOTJIOBMHA) MOKa3al, 4TO
auatoMoBas (Iopa KaXIOTo pernoHa odjanaeT pe3K0 BHIPAKEHHBIM 3HIACMU3MOM. [OMHUHHPYIOIIUMH
BUJIAMH SIBJIIIOTCS pa3HbIe MPEICTABUTENN OJHUX M TeX JKe IUIaHKTOHHBIX ponoB Alveolophora (Miosira),
Actinocyclus, Concentrodiscus, Aulacoseira, Lobodiscus u Mesodictiopsis. BeHTocHbIe BUjibI qHaTOMEN B
MUOIIEH-TUIHOIIEHOBBIX OTJIOXKEHHUAX balikanbckoro pernoHa, B OCHOBHOM (Ha 67%), peAcTaBiIeHbl U B
coBpemenHoM baiikane. I[lpeoOnaganue BhIIICTIEPEUHCICHHBIX POAOB IHATOMOBBIX BOAOPOCIEH, Kak
TUTAHKTOHHBIX, TaK M OEHTOCHBIX, OTMEUeHO B baiikane ¢ panHero rumornena (Kyssmun u ap., 2009) no
Hacrosmero Bpemenu ([Tomosckas u ap., 2010).

Pabora BeimonHeHa B pamkax rpanta PO®U Ne 12-05-33007 u 6romkerHoit Temsr JIMH CO PAH
V1.50.1.3.
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THE SIGNIFICANCE OF LARVAL FISH SURVEYS IN PREDICTING
YEAR CLASS STRENGTH IN WHITEFISH (COREGONUS

LAVARETUS L.) DOMINATED LAKES
Wanzenbock J.
Research Institute for Limnology Mondsee, University of Innsbruck, Mondsee, Austria
josef.wanzenboeck@uibk.ac.at

Year class strength of newly hatched whitefish larvae were surveyed for seven years at
Hallstéttersee, and sporadic years in other nearby lakes, all of them pre-alpine lakes with whitefish
dominating the fish community. A push-net system was used in combination with a high resolution of
sampling both in time and space. Alternating years of strong and weak year classes were observed
apparently related to winter conditions. During hatching periods of several weeks a peak of densities
could be determined for most years and those peaks shifted in time between years by approximately one
month reflecting variations in winter temperatures rather than variations in spawning times. Spatial
distribution patterns across the lake surface were strongly influenced by preferred spawning areas in the
tributary rivers, however, there was considerable variation between years indicating variable usage of
spawning areas within the lake. The high annual variability in newly hatched, prae-feeding whitefish
larvae point to the egg stage as being crucial in forming a year class rather than food conditions for first
feeding larvae.

DIATOM ENDEMISM, LAKE BAIKAL AND THE PACIFIC: WHAT

CAN BE FOUND IN MUSEUM COLLECTIONS
Williams D.M.
Department of Life Sciences, the Natural History Museum, London, UK
dmw@nhm.ac.uk

It is now reasonably well established that Lake Baikal harbours a vast diatom flora, probably
exceeding 2000 species. Of those, at least a third may be endemic to the lake. Investigations into possible
species flocks are underway but an additional component to understanding the total lake’s diatom
diversity is the patterns of distribution exhibited by those species shared with areas outside the lake, such
as those areas surrounding the rim of the Pacific Ocean. To explore this avenue, previous work examined
some unusual species classified in the genus Eunotia. As a result, new taxa were described, in particular
the genus Amphorotia. Amphorotia is hot endemic to the lake in its entirety but has some species endemic
to the lake, some species endemic to other areas in Asia, and some species that are present in the lake and
occur elsewhere other than Asia — but there are no species that can be said to be cosmopolitan. The
conventional approach to studying biodiversity is to explore the areas afresh with new field work efforts
or to explore new kinds of data relevant to the problem. Both of these approaches are obviously useful but
this presentation will explore a third option, not much employed today but was popular some decades
ago: the study of specimens in existing collections. Taking as a starting point a recently published paper
dealing with undiscovered diversity in flowering plant herbaria (Bebber et al., 2010). Herbaria are a major
frontier for species discovery. PNAS and applying the same criteria to a large diatom collection, | will
outline what has been found and what has had a bearing on expanding our understanding of the diversity
in relation to Lake Baikal.

BENTHIC MICROBIAL COMMUNITIES AS NATURAL FILTERS

OF LAKE BAIKAL
Zemskaya T.1., Lomakina A.V., Mamaeva E.V., Chernitsyna S.M., Shubenkova
0.V., Zakharenko A.S., Galachyants Yu.P., Likhoshvay A.V., Pavlova O.V., Bukin S.V.,
Khanaeva T.A., Morozov 1.V.%, Miller B.
Limnological Institute SB RAS, Irkutsk, Russia
'Institute of Chemical Biology and Fundamental Medicine, Novosibirsk, Russia
’EAWAG: Swiss Federal Institute of Aquatic Science and Technology, Kastanienbaum,
Switzerland
tzema@lin.irk.ru
Benthic microbial communities collected in the sediments of Lake Baikal with various samplers
in different periods of 2008-2014 were analysed using massive parallel sequencing (Roche 454 platform),
Sanger sequencing, cultivation, electron and light microscopy. Like microbial communities from methane
seeps in marine ecosystems (Ruff et al. 2015), bacterial communities from Lake Baikal are similar at the
phylum level and differ at the class level with clear distinction between communities from oil and
methane seeps, from surface and subsurface sediment layers, and from carbonate and hydrate sediment
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layers. Bacteria were dominated by the phyla Proteobacteria, Actinobacteria, and Cyanobacteria, as well
as by Verrucomicrobia, Bacteroidetes, Chloroflexi, candidate division OP10, and unclassified sequences.
Archaea communities in the sediments of Lake Baikal were represented by sequences of 3 phyla
Euryarchaeota, Crenarchaeota and Thaumarchaeota. Methanogens of the orders Methanomicrobiales,
Methanosarsinales, Methanococcales, and Methanobacteriales were detected, as well as lineages of
uncultured Archaea MBG-D, MCG, Group C3, DSHVG6, and TMEG. Ammonium-oxidizing Archaea of
the phyla Crenarchaeota and Thaumarchaeota were also detected in the samples. The authors recorded
no sequences closely related to the ANME groups participating in anaerobic oxidation of methane. The
comparison of the libraries of the 16S rRNA genes showed wide distribution of the earlier detected
“Baikal” lineages of Archaea belonging to the phylum Crenarchaeota. Several cosmopolitan taxa were
involved in biological cycles of gaseous and liquid hydrocarbons. Microbial mats of differing
composition of dominant taxa were recorded in the areas with high intensity of discharges of gas- and oil-
containing fluids. Constant inflow of various hydrocarbons from the deep zone of bottom sediments in
Lake Baikal makes biological communities independent on photosynthesis. Methane and oil seeps and
mud volcanoes, as well as the vent in Frolikha Bay (Grachev et al. 1995) are refugiums in case of
unfavourable climatic situations.

The work was supported by RFBR grant 13-04-00209, Swiss grant NSF 200021-137715, and
Lake Baikal Protection Fund. The authors are thankful to the crews of the manned submersibles “MIR”.

BEHTOCHBIE MUKPOBHBIE COOBHIECTBA KAK ECTECTBEHHBIE

BI/IO(I)I/IJII)TPI)I BAHKAJIA

Jemckas T.W.! R .JIOMaKnHa A.B.! R MaMaeBa E.B.! R ‘{epﬂnubma c.M! R H_Iyﬁemcosa 0.B.! ;
3axapeHko A. c! , Fanaubsinn FO. H. , JInxomsaii A B.! , HaBJIOBa 0.B.! , Byknn C. B.},
Xanaesa T.A.', Moposos M. B., Muuiep B.2
Tumuonornueckuii unctutyt CO PAH, Upkytck, Poccus
I/IHCTHTyT XUMHUYECKOi Ouonornu u (yHaaMeHTaIbHON MeaunnHbl, HoBocubupcek, Poccus
anag, [sennapckuii Penepansubii MactuTyT Bonubix Hayk u Texnonoruw,
Kacranuenbaywm, [1Iseiinapus
tzema@lin.irk.ru

B noxnane mpencrtaBieHb! pe3yNbTaThl HCCICNOBAHUSA CTPYKTYPbl OEHTOCHBIX MMKPOOHBIX
coo0mecTB B ocagkax o3epa baiikai, 0TOOpaHHBIX C MOMOIIBIO PA3THYHBIX TPOOOOTOOPHUKOB B Pa3HBIE
nepuogsl  2008-2014 rr. AHamu3 MHKPOOHBIX COOOILIECTB OCYIIECTBISUICS C IIOMOIIBIO METoJa
MacCHBHOTO NapaulelbHOro cekBeHupoBanus (riardopma Roche 454), cexBenupoBanus no Cenrepy,
METOAaMHU KYJIbTUBHPOBAHUS, HJIEKTPOHHOW M CBETOBOW MMKPOCKONHH. AHAJOTMYHO MHKPOOHBIM
coo0IecTBaM M3 PaiilOHOB METAHOBBIX CHUIIOB B Mopckux skocucremax (Ruff et al. 2015), B Baiikaie
OakTepuanbHble COOOIIECTBA MEPEKPHIBAIOTCS HAa YPOBHE (DMIIYMOB M MOKa3bIBAIOT pPa3linuve Ha ypOBHE
HIDKE YpPOBHS Kjacca C YETKHM OTIMYHEM MeXAy HE(TIHBIMH M METAaHOBBIMH CHIIAMH, MEXIY
cooOmiecTBaMM U3 MOBEPXHOCTHBIX M IOANOBEPXHOCTHBIX, & TAKXKEe KapOOHAT- M THMAPATCOIAEPIKALIMX
cnoes ocaznka. Cpenu OGakrepuii JOMUHMPYIOT IpeacTaBuTenu ¢urymos Proteobacteria, Actinobacteria,
and Cyanobacteria, B HEKOTOpBIX pailOHaX TaK)Ke BEJIMKO TPEACTaBUTENLCTBO Verrucomicrobia,
Bacteroidetes, Chloroflexi, candidate division OP10, u HeknaccupHUIMPOBAHHBIX MOCICIOBATEILHOCTEH.
ApxeitHple coo0IecTBa B ocamkax o3epa baifkan mpemcraBiieHBI MOCIEAOBATEIBLHOCTIMHU apXe Tpex
¢umymor Euryarchaeota, Crenarchaeota u Thaumarchaeota. Cpean HUX IE€TEKTHPOBAHBI METAHOTEHEI
nopsiakoB Methanomicrobiales, Methanosarsinales, Methanococcales, Methanobacteriales, a Ttarxe
JUHUM HeKyibTHBHpYeMbIX apxer MBG-D, MCG, Group C3, DSHVG6, TMEG. B wuccienoBanHbIx
oOpasiax BBISABICHB aMMOHHI-OKUCISIONIME apXew, NpuHauiexamue K ¢unymam Crenarchaeota u
Thaumarchaeota. Hu B omHOM c000IIeCTBE HE BBISBICHBI MOCIEIOBATEIBHOCTH, OJIM3KOPOICTBECHHBIC
rpyninav ANME, y4acTByromux B aHa3pOOHOM OKMCIeHUH MeTana. CpaBHeHHE OMONIHOTEK reHOB 16S
pPHK mokazano mmpokoe pacrnpocTpaHeHHE AETEKTHPOBAHHBIX paHee «0alKalbCKHX» JHHUN apXew,
BXomsmux B cocraB ¢uiyma Crenarchaeota. Bosneuenne B OHONOrMYECKHE LUKIBI Ta3000pa3HBbIX U
KHUIKUX YIJIEBOJOPOJOB OCYIIECTBIISIOT HECKOJIBKO KOCMOIIOJNIUTHBIX W OOWIBHO TPENCTaBICHHBIX
TaKkCOHOB. B paifoHax ¢ BBICOKOW WHTEHCHUBHOCTBIO Pa3rpy30K Ta3zo-, HedrecoiepKaumx QIOUI0B
OTMe4eHO (OPMHPOBAHHE MHUKPOOHBIX MAaTOB C pa3lWYHBIM COCTAaBOM JOMHHHUPYIOIIMX TaKCOHOB.
[locTosHHBIN TOATOK PA3IIMYHBIX YTIEBOJOPOIOB U3 TITYOMHHOM 30HKI IOHHBIX OTJIOXKEHUH 03epa balikan
obecreunBaeT HE3aBUCHUMOCTh OMOJIOTHYECKHUX COOOIIECTB OT (DOTOCHHTE3a, a METAaHOBBIC M HE(PTIHBIC
CHITBI, TPsI3€BbIC BYJIKaHBI, Kak 1 BeHT B 0. @pommxa (Grachev et al. 1995), ssistotes pedyruymamu npu
HeOJIaronpusATHBIX KIMMAaTHYECKUX CUTYalHsX.

Pabora momneprkana rpanrom PODU Ne 13-04-00209, IIseitmapckum rpantom NSF Ne 200021-
137715 wn ®oHAOM CONEHCTBUA COXpaHEHHWIO o3epa baiikan. ABTOpel OiaromapsST KOMaHIBI
ri1yOOKOBOJHBIX 00MTaeMbIX ammaparoB «MUP».
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LONG-TERM DYNAMICS AND MAIN FACTORS OF ECOSYSTEM’S
EVOLUTION OF NAROCH LAKES (BELARUS)
Adamovich B.V., Zhukova T.V.
Belarusian State University, Minsk

belaqualab@gmail.com

Naroch lakes are situated in the North-West of the republic within the drainage area of the Neman
River which flows into the Baltic Sea. Because of some unique nature peculiarities, the lake is considered
to be a national property of the country, and its protection from pollution and euthrophication is a task of
state importance. For a long time the lake has been used for recreation. Since 1960s the Naroch has been
treated as a republic health resort. Lake Naroch also became the key element of the National park
“Narochansky” that was formed in 1999. Today the recreation shoreline zone has numerous sanatoriums,
health centers, camping grounds, etc. The number of people visiting the Naroch is up to 100-120
thousands a year.

In 1947 on the Naroch shore the Naroch Biological Station (NBS) of the Belarusian State
University was founded. The important role in the research work at NBS is played by the Research
Laboratory of Aquatic Ecology of the Belarusian State University, that was formed in 1965 on the
initiative of prof. G.G. Vinberg. As a matter of fact this Laboratory and NBS represent a united complex
that for many years (since 1967 till 2012) was headed by the corresponding member of the National
Academy of Sciences of Belarus A.P. Ostapenya. Since 1978 all-the-year-round regime observations on
the lakes Naroch, Myastro and Batorino began, so from that time the unique database of long-term
hydroecological monitoring rows is constantly replenishes. Since 1999 on the materials of monitoring
observations and current research the annual “Bulletin of the ecological state of the lakes Naroch,
Miastro, Batorino” is published.

During the period of observation, the trophic state of the lake has been significantly altered for
several times. In the 1970s the lake was exposed to anthropogenic eutrophication, caused mainly by the
intensive development of agriculture and increasing recreational activity and till the mid 1980s we
observed considerable decrease in water quality. Lake Naroch has changed from oligothrophic to
mesotrophic. For prevention of ecosystem degradation, the government program of Naroch lakes
restoration has been worked out in 1981. This program was carried out with the direct participation of
scientists of the Laboratory of Aquatic Ecology and NBS. The hydrobiological data of long-term
monitoring were of great use too.

The complex of environmental protecting measures covering the whole catchment area included
deflection or partial deactivation of sewage, prohibition of agricultural use in the shoreline zone,
replacing ploughed fields by meadows. Application of mineral fertilizers was strictly limited and stock
buildings were either removed from the catchment area or completed with modern equipment. These
measures took place in early 1980s, and this caused a decrease of external nutrient load approximately in
1/3 and stopped the deterioration of the lake. Since late 1980-s the data on nutrient load and the state of
planktonic communities showed, that the trophic state of the lake has been considerably lowed. At that
very time Zebra mussel invasion and rapid expansion in the lake took place. The redistribution of nutrient
and energy flows in the ecosystem from the water mass to bottom layer due to a combination of
environmental protective measures and the invasion of Zebra mussel led to the phenomenon of
bentification, that means an increase in the importance of benthic processes following increased water
clarity promoted by nutrient reduction and Dreissena introduction (Ostapenya et al., 2012; Mayer et al.,
2002; Mills et al., 2003). That showed the possibility of ecosystem processes reorganization and that in
future there could be happen the transition of most part of organic mater production back to water
column. As a result the water quality and recreation potential of Naroch lake can decrease. In order to
save and rehabilitate the lake’s ecosystem the second government program “National Lake Naroch
Restoration Program 2005-2008” has been worked up.

The organization and carrying out of long-term monitoring of Lake Naroch by scientists of the
central state university joins the education of biology students, post-graduate students and preparing of
scientific dissertations with the effective participation in solving of practical ecological tasks. The history
of Lake Naroch study and management shows the evidence of rationality of such approach and mutual
understanding and cooperation of scientific and educational organizations with state institutions in the
field of conservation of natural resources and water management.
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MHOT'OJIETHAA ITNHAMHNKA U OCHOBHBIE ®AKTOPbBI
IBOJIOINHU DKOCUCTEMbBI HAPOYAHCKHUX O3EP (BEJIAPYCDH)
Anamosuu b.B., Kykosa T.B.

benopycckuil rocy1apCcTBEHHBIM YHUBEPCUTET, MUHCK

belagualab@gmail.com

Hapouanckue o3epa pacmonokeHbl Ha ceBepo-3amaae bemapycu, mpuHamiexar OacceifHy p.
Heman, u mnpeacraBisioT co0oil cHcTeMy M3 TpeX BOJOEMOB, HMMEIOIIUX OOIIyI0 BOJOCOOPHYIO
TEPPUTOPHUIO U COSTMHEHHBIX MEXIY co00il mpoTokamu. TpodHOCTh BOJOEMOB MOHMKAETCS OT MEPBOTO
B Kackage o3epa batopuno kx mociegHemy — o3zepy Hapous. Ozepo Hapoubr — xpymHeimunii BomoeM B
Benapycu ofmieii miomazsio 79,2 kv’ P mpHpoOHBIX 0COGEHHOCTEH [ENarT 03ep0 HAIHOHAILHEIM
JOCTOSIHUEM, M €T0 3allluTa OT 3arpsi3HeHHs M 3BTpo(UpOBaHMS SBIAETCS 3aadeil TOCyAapCTBEHHOTO
macmraba. C  60-x rogoB mpouuioro Beka o03epo  Hapoub cTaHOBUTCS IIGHTPOM TJIABHOTO
pecyOInKaHCKOTo KypopTHoro pernoHa. B 1999 ozepo Hapoub cTaHOBUTCS KIIIOUEBBIM 3JIEMEHTOB
co3nanHoro HanwmonaneHoro mapka. B Hactosimee Bpems mo Oeperam o3ep pacrmonaraercst OOJbIIoe
KOJINYECTBO CAaHATOPUEB, MMAHCHOHATOB, KEMIIMHIOB, arpoycaned u 1.n. B rog Hapowanckuii peruon
nocenaet 100-120 ThICSY OTABIXAIOIIMX U TYPUCTOB.

B 1947 1. Ha o3epe ocHoBaHa Hapowanckas Ouonornueckass craHnus bemopycckoro
rOCYIapCTBEHHOTO YHUBEPCUTETA U HayaThl CHCTEMHBIC THIIPOIKOIOTHUECKUE MCCIEIOBAHUS, KOTOPBIMH
B TEUCHHE MHOTHX JIeT pykoBoawi uieH-koppecnonaenT HAH Bbenapycu A.Il. Ocranens. C 1978 r. mo
eAMHOW TporpaMMe BeIeTCs KpPYIJIOTOJUYHBIH MOHHMTOpHHI o3ep Hapous, Msctpo u baropuHo,
MO3BOJIMBUIMK K HACTOSLIEMY BpEMEHH cOOpaTh YHUKAIBbHYIO 0a3y THAPOIKOJIOTHYECKHX AaHHBIX. C
1999 r MaTepuanbl IPOBOAMMBIX HCCIECAOBAHUN €KETOIHO MyOIUKYIOTCS B «BloJieTeHe 3K0I0rn4ecKkoro
cocrosHus o3ep Hapous, Msctpo, batopuno».

MOHUTOPUHT TMO3BOJMI YCTAaHOBUTH, YTO 3a mocieaHue 60 JIleT XOpolIo MpOoCMaTpUBAIOTCS
HECKOJIBKO OTamoB B OBOJIONWW CTPYKTYPHOW U (DYHKIMOHAJIBHOM OpraHU3alUdd SKOCHUCTEMEI
Hapouanckux o3ep. bbi BbliesICH psill BHEIIHUX (PAKTOPOB, B 3HAUUTEIBLHON Mepe ONPENeINBIINX dTallbl
IBOJIIOLIMM 3KOCHUCTEMBI U €€ coBpeMeHHoe coctossHue (Octamens u ap., 2012). AktuBHOE
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO M, KaK CIICACTBUE, YCUIEHWE OMOTEHHOW HAarpy3Kv Ha BOJOCOOD
npuBenu B 70-X IT. K IPOrpECCUPYIOMIEMY IBTPOPHUPOBAHUIO BOJIOEMOB. 3aTeM, ¢ cepeanHbl 80-X TO10B
OTMEYEHO YBEJMYCHHE MPO3PAaYHOCTH BOJBI M CHHIKEHHE KOHIEHTpauuu a3oTa u ¢ocdopa. Ha stom
(oHE CHU3WINCH MOKA3aTENN, XapaKTePU3YIOINe KOJIHYECTBEHHOE Pa3BUTHE OCHOBHBIX OMOJIOTHYECKUX
C000IIECTB TONIIHM BOJBI — YMEHBIINIOCH COJIEPKAHNE XIOPOPHIIA, CHU3UIUCH OHOMacchl (PUTO-, 300- U
OaktepuomianktoHa. Ilpm o5ToM, ecnu mepuox dBTpodupoBaHHMs ObUI  BBI3BaH  YCHJIEHHEM
AQHTPOIIOTEHHOTO BIIMSTHUSA, M3MEHEHHMs, MPOHM3OLICAIINE B TMOCIEIYIOUINe MEePHOAbl, B HAHOOJbIIEH
CTeTeHN OBbUIH CBSI3aHBI C JABYMSI (paKTOpaMH — CHMKEHHeM mpumepHo Ha 30% BHemrHell OMOTeHHOM
Harpy3Kkd Ha 9KOCHCTEMY 03€p B pe3yJbTaTe pean3alii rOCyIapCTBEeHHON MPOrpaMMBbl 9KOJIOTHIECKOTO
0310poBIIcHHUsI, U BcenieHneMm B 1980-¢ IT. B 03epa MourHeimero ¢uibTpatopa — Moiuttocka Dreissena
polymorpha Pallas. CHwkenue BHEIIHEH OMOreHHONW HArpy3KH, a TaK)Ke BCEIEHHE W aKTHBHOE
pacIpocTpaHeHue TI0 BCEM TPEM 03epaM JIPEHCCEeHBI MPUBENO K CMEIIEHUIO MPOLeCCOB TpaHchopManun
BEIIECTBA U3 TOJIIIM BOJBI B MPHUIOHHKIN cioli (Ocrtamnens u ap., 2012) win OeHTU(UKALUU B IKOCUCTEME
(Ocranens u ap., 2012; Mayer et al., 2002; Mills et al., 2003).

[lony4yeHHsle B pe3yinbTaTe WCCICNOBAHWN NaHHBIE TOCTYXHJIM HaydyHOH OCHOBOWM ISt
pa3paboTKu W peanu3alyy JBYX TOCYAapCTBEHHBIX NMPOrpaMM IO 3alluTe o3epa OT 3arpssHenus. [Ipu
peanuzanun  mporpammbl  2005-2008 TT. OCHOBHbBIE TPHOPUTETHI B OOJACTH COXpaHEHHS U
BOCCTaHOBJICHUSI IPUPOJHBIX OOTaTCTB U BOAHOTO MEHEKMEHTa ObLTH ONpeJesIeHbl ¢ UCTIOIb30BaHUEM
METO/Ia <OKCIEPTHOM MaHeNIn», YTO Jalo BO3MOXKHOCTH OO0O3HAYUTH MPUOPUTETHl B TPOTpamMme
9KOJIOTHYECKOTO O37I0POBJICHUS C YYETOM PAa3UYHBIX TOYEK 3PEHHsI — SKCIEPTOB, JKUTEICH U TypHCTOB
(Ocramnens, 20006).

UccnenoBanusi, mpoBoaumMbie Ha HapouaHckux o3epax, sSBISIOTCS, B TOM 4HcIe, HAy4HOH Oa3oi
Ui 00pa3oBaHUS  CTYACHTOB, MAaruCTPAaHTOB W  AaclHUPAHTOB, TOBBIIICHUS  KBaJTU(PHUKALUU
npenojasareneii. Mlctopus opraHu3alyy U NPOBEACHUST MHOTOJIETHEr0 MOHUTOpUHTa HapouaHckux o3yp
VUEHBIMH TJaBHOTO BYy3a CTpPaHbl CBHJIETEILCTBYET O BO3MOXHOCTH COTPYJHHYECTBA HAYYHOU WU
00pa3oBaTeIbHON Cpelbl C TOCYJapCTBEHHBIMH CTPYKTypaMH B cdepe OXpaHbl MPHUPOABI U BOIAHOTO
MEHEPKMEHTA.
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EVALUATION OF THE CONTENT OF MINERAL NITROGEN IN THE

AZOV SEA IN 2014
Alexandrov Z.V., Ermakova Y.S.
Azov Research Institute of Fisheries, Rostov-on-Don, Russia
ynyla@mail.ru

Nutrients are the necessary basis for the production of mineral primary phytoplankton organic
matter. Nitrogen is one of the most important indicators of nutrients. Its high content can lead to
eutrophication of the reservoir, and as a result to the deterioration of water quality. The content of
inorganic forms of nitrogen is connected with the influence of natural and anthropogenic factors. The
nitrogen cycle in nature can be considered the main natural factor. It is an interconnected chain of
reactions of conversion of different forms of nitrogen in the implementation of which the leading role
belongs to the biochemical processes.

The basis of this work is the observation of spatial and temporal variability of mineral forms of
nitrogen for 2014 in the Azov Sea and the Taganrog Bay.

Comparative analysis of the data showed that ammonia nitrogen is the leading form in the triad of
mineral nitrogen. When considering the seasonal dynamics we noted that the mean maximum
concentration of ammonia nitrogen was recorded in the spring and in the Taganrog Bay it was 21.4 mkgN
/1, the sea itself 15 mkgN / I. In the summer and fall as a result of the active consumption of ammonium
ions by phytoplankton a decrease in their concentration was observed. In the Bay the average content of
ammonia nitrogen was 13 mkgN / | in the sea itself 11 mkgN/I.

Spatial variability was observed in the Taganrog Bay in the places tamed to the wellhead area.
For example in spring the concentration of ammonium ion reached 31.1 mkgN/l. In the sea itself
maximum content of ammonium nitrogen was detected in spring in the central and eastern parts of the
sea, and it was 25.5 mkgN/l and 19.6 mkgN/I. This is due to the influence of the sewage of the Don and
Kuban rivers.

The concentration of the nitrite nitrogen in all horizons and throughout the year in the waters of
the Azov Sea and the Taganrog Bay did not exceed 6 mkgN/l. They act as an intermediary in a chain of
bacterial processes, so the low concentration and fluctuation of nitrite in water is a result of their
participation in vnutrivodoémnyh processes. Daylight ammonium ions in nitrite form of nitrogen occurs
in aerobic environment by passing oxidative processes.

The content of nitrate forms of nitrogen in the spring in the Taganrog Bay in discharge samples
were high and averaged 127 mkgN/L, indicating that anthropogenic influence flow of the river Don.
Indeed, placing the materials on the content of nutrients in the River Don, it is possible to conclude that
the trend of increasing nitrate in the delta of the River Don. So if the 2013 was in the concentration of
nitrates of 200 mg/m3, in 2014 it had increased to 470-560 mg/m3. In summer, the average nitrate
concentration over the bay and the sea itself are 20 mkgN/I on all horizons, the content of ammonium
nitrogen in the same time in the sea itself, and in the Gulf does not exceed 12 mkgN/I. It is connected with
intrabasin processeses of ammonium ions nitrification in the presence of oxygen under the action of
nitrifying bacteria. In autumn the nitrate content in the Taganrog Bay and in the sea itself decreased and
was 10 mkgN/I on all horizons, such situation occurs during the growing season.

In general, the total amount of mineral nitrogen in the Azov Sea for 2014 was 27 mkgN/I, which
is 1.8 times lower than previous year. The main factors influencing the reduction of mineral nitrogen in
the Azov sea and Taganrog bay are the processes of phytoplankton consumption and the reduction of
nutrient inputs, due to the reduction of water content of the Don and Kuban rivers.

OHEHKA COAEP KAHUA MUHEPAJIBHBIX ®OPM A30TA B

A30BCKOM MOPE B 2014 1TOY

Auexkcanaposa 3.B., Epmakosa S1.C.
A30BCKHI HAYYHO-UCCIIEIOBATEILCKAN HHCTUTYT PHIOHOTO XO3SIMCTBA,
r. PocToB-Ha-Jlony, Poccus
ynyla@mail.ru

brorennsie 3IEMEHTHI SABIISIOTCS HeO6XOZ[PIMOI>i MHHCpaJ’IBHOﬁ OCHOBOH 4TI OpoAYLHUPOBAaHUA
(UTOIIIAHKTOHOM TIEPBUYHOTO OpraHudeckoro BemecTBa. OJHUM U3 BaXKHEWIIMX TIOKazaTelnei
OMOreHHBIX DJIEMEHTOB SBIIsIeTCH a30T. Ero BEICOKOE COACPIKAHUEC MOXKCET MPUBECTU K 3BTp0(1)I/Ip0BaHI/IIO
BOAOCMaA, U, KaK CJICACTBUC, K YXYAUICHUIO Ka4YCCTBa BOJBI. CoaepmaHI/Ie HCOPraHN4YCCKUX (l)OpM a3oTa
CBS3aHO C BIUSHHUEM MPHPOIHBIX M AHTPOMOTeHHBIX (akTopoB. K rmaBHOMY mpupomHomy ¢hakTopy
MOXHO OTHECTH KpPYTrOBOPOT a3ora B mpupoxae. OH mpencraBiseT coO0W B3aUMOCBS3aHHYIO IETIOYKY
peaKL[I/Ifl OpeBpalicHusa pas3InIHbIX (bOpM a30Ta, B OCYILICCTBJICHHUH KOTOPBIX BCAYylIas pPOJIb
MIPUHAIJICIKUT OHMOXUMHYECKUM mnmponoeccam.
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OcCHOBOW nMaHHOW PabOTHI SBISIETCS HAOIIOMECHNUE TMPOCTPAHCTBEHHO-BPEMEHHON M3MEHUYNBOCTH
MUHepanbHBIX (opM azota B TedeHue 2014 rona B A30BCKOM Mope U TaraHporckoM 3ajuBe.

CpaBHUTENBHBIN aHATIW3 AaHHBIX MMOKa3all, YTO Bexyuied GopMoi B TpHale MUHEPAIHHOTO a30Ta
SIBJISIETCSI aMMOHUMHBIA a30T. IIpu paccMOTpeHHMH CE30HHOM AMHAMHMKKA OTMEYajoCh, YTO CpellHEe
MaKCHMaJbHOE COJEp)KaHHE aMMOHHMHOTO a30Ta ObIIO 3a()MKCHPOBAHO BECHOM W COCTABISIIO B
Taranporckom 3anmuBe 21,4 mMxrN/im, B cooctBenHO mMope 15 MKrN/m. JIeToM M OCEHBIO B pe3ylibTaTe
AKTHUBHOT'O MOTPEOJIEHNSI HOHOB aMMOHUS (PUTONJIAHKTOHOM Ha0JII0AAI0Ch CHHKEHNE MX KOHLIEHTpauui.
B 3anmBe cpenmHee copeprkaHue aMMOHHITHOTO a3ota cocTtaBisiio 13 MixrN/m, B cobctBenHo mope 11
MKrN/m.

[IpocTpancTBEeHHAst HK3MEHUMBOCTh OTMeUanach B TaraHpOrcKOM 3alluBe B MeCTaX, MPUPYUEHHBIX
K YCTbeBOM 30He. Tak BecHOW KOHIEHTpanus HOHOB amMmMoHus gocturana 31,1 mxrN/m. B cobctBenHo
MOpe MaKCHUMaJIbHOE COAEepKaHHe aMMOHHUKWHOTO a30Ta OBIJIO BBISBIEHO BECHOI B LIEHTPE M Ha BOCTOKE
Mopsi, U coctaBuiao 25,5 MxrN/im u 19,6 MxrN/a. D10 CBsI3aHO C BJIMSHHUEM CTOYHBIX BOI pek JloH u
Ky0Oansb.

KoHueHTpanys HUTPUTHOrO a30Ta MO BCEM TOPH30HTaM M B TEUCHHE BCEro roja B BoOJax
A3zoBckoro Mopsi 1 Taranporckoro 3anuBa He npeBbiianga 6 MKrN/i. OHHM BBICTYIAIOT IPOMEKYTOUHBIM
3BEHOM B IeNU OaKTepHaJbHBIX IIPOLIECCOB, IIO3TOMY HEBBICOKHE KOHIEHTPALUM M KoJeOaHU
coJepKaHUsl HUTPUTOB B BOJE SABISETCSA CIEACTBHEM y4acTUS MX B BHYTPHBOJOEMHBIX MpOLEccax.
Ilepexon MOHOB aMMOHHSI B HUTPUTHBIE (POPMBI a30Ta BO3HUKAET B a3pOOHON cpesie MpH MPOXOKACHUH
OKHCIIMTENBHBIX ITPOLIECCOB.

Coneprxkanrne HUTPATHRIX ()OPM a30Ta BECHOU B TaraHporckom 3ajamBe B CIMBHBIX MPo0Oax ObLIO
BBICOKHM M COCTaBIsUIO B cpeqHeM 127 MKrN/i, 4To yKa3plBaeT Ha aHTPONIOT€HHOE BIHMSHUE CTOKA PEKH
Jon. JlefictBuTenpHO, pacnonaras MarepuajaMH 110 COJEp)KaHUI0 OMOTCHHBIX BeIIeCTB B peke J[oH,
MOJKHO CIeNaTh BBIBOJA O TEHACHIMM yBEIMUYEHUs HUTpaToB B nenbTe peku JoH. Tak ecau B 2013 roxy
KOHIEHTPAIMS HUTPATOB HAxXOmmmach Ha yposHe 200 mr/m°, To B 2014 ona yBemmumnack g0 470-560
mr/m°. JIeTOM CpeiHIe KOHIEHTPALMH HUTPATOB 110 BCEMY 3a/IHBY U B COBCTBEHHO MOPE COCTABISIOT 20
MKIN/JT Ha BCceX TOpPH30HTAX, MPH 3TOM COACPKaHHE aMMOHHUIHOTO a30Ta B 9TO e BpPeMs B COOCTBEHHO
Mope M B 3anmuBe He mnpeBblmaeT 12 MKrN/m. DTo CBsi3aHO C BHYTPUBOJOEMHBIMH IPOLECCAMHU
HUTPUQPHUKALUN aMMOHUIHBIX HOHOB B TPUCYTCTBUU KHCIOPOAA TMOJ| JEHCTBUEM HUTPUPHUIUPYIOIINX
Oaktepuii. OCEHBIO cOJiepKaHNUEe HUTPATOB B TaraHpOrcKoM 3ajMBe U B COOCTBEHHO MOPE YMEHBIIMIOCH
u coctaBisuio 10 MkrN/i1 Ha BceX TOpU30HTaX, Takask CUTYallsi BOSHHKAET B BET€TAlMOHHBIIN IEPUOI.

B menoM KoamuecTBO CyMMapHOr0 MHUHEPAJIBHOTO a3oTa B A30BckoM Mope 3a 2014 ron
coctaBuio 27 MkrN/m, uto B 1,8 pasza Hioke, 9eM B ponuioMm roay. OCHOBHBIMHU (DaKTOpaMH, BITHSIOIIAM
Ha CHIDKEHHUE COJEpKaHMsI MHUHEPAJIBHOrO a3oTa B A30BCKOM Mope M TaraHporckoM 3ajiuBe, SIBJISUIUCH
MpoLecCHl OTpedaeHNs ero GUTOIUIAHKTOHOM M CHHKEHHE ITOCTYIJICHNsI OMOTEHHBIX BELIECTB, B CBA3HU C
cokpaieHreM BogHoctu pek Jon u Kybans.

ACTINOBACTERIA ISOLATED FROM DOMINANT BAIKAL
MACROINVERTEBRATES AS A SOURCE OF NOVEL BIOLOGICALLY

ACTIVE COMPOUNDS
Axenov-Gribanov D.}, Rebets Y.2, Tokovenko B.?, Voytsekhovskaya 1.}, Protasov E.*,
Timofeyev M., Luzhetskyy A
YInstitute of Biology at Irkutsk State University, Irkutsk, Russia
?Helmholtz Institute for Pharmaceutical Research Saarland, Saarbrucken, Germany
denis.axengri@gmail.com

The high demand for new antibacterials facilitates the isolation of new biologically active
compounds producing microorganisms. Actinobacteria are the richest source of such metabolites. Going
for new ecological niches became a necessary prerequisite for successful screening projects. Here we
report the isolation and initial characterization of cultured actinobacteria from dominant benthic
organisms’ communities of Lake Baikal. 25 distinct strains were obtained from 5 species of Baikal
endemic macroinvertebrates. These include representatives of amphipods, freshwater sponges, turbellaria
worms and insects (caddisfly larvae). The 16S rRNA based phylogenic analysis of obtained strains
showed their affiliation to Streptomyces, Nocardia, Pseudonocardia, Micromonospora, Aeromicrobium,
Agromyces and Frigoribacterium genera, revealing the diversity of actinobacteria associated with the
benthic organisms of Lake Baikal. The biological activity assays revealed that 24 out of 25 strains are
producing compounds active against at least one of the test-cultures used, including Gram-negative
bacteria and Candida albicans. Complete de-replication of secondary metabolites profiles of two isolated
strains led to identification of only few known compounds, while the majority of detected metabolites are
not listed in existing antibiotics databases.

This research was partially supported by the Ministry of education and science of Russian
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federation as a part of Goszadanie projects (Ne6.382.2014/K, 11.9138.2014), Russian science foundation
(project N 14-14-00400), Russian foundation for basic research (projects N 14-04-00501, 15-04-06685,
15-54-04062), U.S. Civilian Research & Development Foundation (project N 18237), Grants of Irkutsk
State University for young researchers and Deutscher Akademischer Austauschdienst.

CHANGE IN PHYTOPLANKTON OF LAKE LENEVO (OMSK REGION)

UNDER RECREATION EFFECT
Bazhenova O.P.
Stolypin Omsk State Agricultural University Omsk, Russia
olgab2@bk.ru

Lake Lenevo is a sort of core of a State wildlife preserve Lenovo of regional subordination. The
lake is situated in the forest zone of the Omsk Region and is surrounded by pine wood. The water body
and the adjacent territory are subject of higher anthropogenic effect in summer due to excessive
recreation.

In July, 2014, ecological state of Lake Lenovo was estimated by bioindication method using
proxies of phytoplankton development.

The aim of this work was to find out ways of changes in lake ecosystem under recreation effect.

While processing phytoplankton samples from the lake, we identified 128 species, varieties and
forms (SVF) of algae and cyanobacteria related to 8 phyla including: Cyanoprokaryota — 18,
Euglenophyta — 2, Dinophyta — 5, Bacillariophyta — 15, Cryptophyta — 2, Chrysophyta — 9, Chlorophyta —
68, Streptophyta — 9 SVF. Leading role in the taxonomic structure of phytoplankton belongs to the
phylum Chlorophyta — 53.12 % of total amount of identified SVF. Species diversity of algae of other
phyla is much lower. Well-expressed chlorophytal character of phytoplankton corresponds to typical
eutrophic forest lakes.

Proxies of phytoplankton abundance are high. Total abundance reaches 18.80+2.25 millions cells/I,
one third of which is formed by cyanobacteria, and main fraction (61.30%) consists of green algae. By
phytoplankton biomass (3.63+0.42 g/m®), the lake is related to eutrophic ones.

While comparing obtained data with previous studies in July, 2009 (Bazhenova, Mamaeva, 2010),
we found out considerable changes of taxonomic composition, structure and abundance and
phytoplankton in the lake. In 2009, summer phytoplankton from Lake Lenevo manifested low abundance
(0.59+0.20 millions cells/l, 0.32+0.14 g/m®) and lack of cyanobacteria, cryptomonads and dinophytes.
Both by abundance and by biomass, chrysophyceans dominated, the most dominant among them in the
whole lake was Dinobryon divergens (60-550 thous. cells/l), this is characteristic for clean forest lakes.
Among green algae, we found not abundant species of the genera Coenococcus, Monoraphidium,
Oocystis, Scenedesmus, Elakatothrix, etc., typical representatives of freshwater lakes phytoplankton in
Pre-Irtysh area of the Omsk Region. Sometimes euglena (Trachelomonas sp.) and diatom algae
(Asterionella formosa, Navicula sp., Cyclotella ocellata, Stephanodiscus hantzschii, S. Minutulus)
occurred in phytoplankton.

Due to increased anthropogenic effect resulted from excessive recreation and violation of Nature
Protection Legislation, taxonmic composition, structure and abundance of phytoplankton abruptly
changed during short time period. The species composition enriched due to parvicellular (species of the
genera Chroococcus, Merismopedia, Aphanocapsa holsatica) and filamentous (species of the genera
Oscillatoria, Anabaena, Planktolyngbya limnetica) cyanobacteria, cryptomonads (Chroomonas acuta,
Cryptomonas sp.), dinophytes (Peridinium cinctum, Peridiniopsis elpatiewskyi), desmids (phylum
Streptophyta) algae and numerous species of the phylum Chlorophyta.

The trophic status of the lake abruptly increased, oligotrophic lake became eutrophic one. The
analysis of data obtained suggests a restructuring of lake system occurred due to increase of
anthropogenic pressing. Status of the lake and of adjacent area as of particularly protected natural
reserves will allow with appropriate protection regime to stop a negative process of started anthropogenic
eutrophication and to regenerate this aquatic ecosystem.

Reference
Bazhenova O.P., Mamaeva O.0. Summer phytoplankton of some lakes in Muromtsy Province of Omsk
Region and in adjacent territories of Novosibirsk Region. Ecological and economical efficiency of nature
management at modern stage of development of West Siberian Region: Proccedings of 11l International
Scientific-Practical Conference. Omsk: OmSPU Publishing House, 2010. P. 18-21.
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N3MEHEHUE ®UTOIIJIAHKTOHA O3EPA JIEHEBO (OMCKASI
OBJIACTDH) IO BO3AEUMCTBUEM PEKPEALIUN

baxenosa O.IL
OMckuit rocynapcTBeHHbIN arpapHbiil yausepcureT uM. [1.A. Croneimunaa, Omck, Poccust

olgab2@bk.ru

Oszepo JlereBo sBNsieTCSI CBOEOOPA3HBIM AIPOM OJHOMMEHHOTO TOCYAapCTBEHHOTO IPHUPOTHOTO
3aKa3HUKa PEermoOHAIBHOTO 3HaueHUs. O3epo pacloiokeHo B JieCHOH 30He OMCKOI 00J1acTH, OKPYKEHO
COCHOBBIM JiecoM. BomoeM U mpuieramomas TEPPUTOPHS JIETOM HCIBITHIBAIOT MOBBIMICHHOE
AQHTPOIIOTEHHOE BO3/ICHCTBUE H3-3a U30BITOUHON pEKpEaLH.

B urone 2014 r. Obuia poBeieHa OLIEHKA YKOJIOTHYECKOTO COCTOSIHHS 03epa JleHeBo mMeTonamu
OMOWMHIMKALIMY TI0 [TOKA3aTeNsIM Pa3BUTHsI (PUTOTUIAHKTOHA.

Lenp paboThl — YCTAHOBUTH HAINPABJICHUE W3MEHEHHUI 3KOCHUCTEMBI 03€pa IMOJ BO3JCHCTBHEM
peKpearuy.

I[Ipu oOpabotke mpoO QuTOIIaHKTOHA U3 03epa Obulo uaeHTUUIMpoBaHO 128 BHIOB,
pasHoBumHOCTEH U GopMm (BPD) Bomopocnelt m mumaHoOakTepuii, OTHOCAIIUXCS K 8 OTmelaM, B TOM
gucine: Cyanoprokaryota — 18, Euglenophyta — 2, Dinophyta — 5, Bacillariophyta — 15, Cryptophyta — 2,
Chrysophyta — 9, Chlorophyta — 68, Streptophyta — 9 BP®. Beaymas posiib B TaKCOHOMUYECKOM
cTpykType ¢uromnankrona mnpuHamnexut otaeay Chlorophyta — 53,12 % or ofmero uwmcna
uneHTuGUIpoBaHHEIX BP®. BumoBoe 60rarcTBO BOIOPOCIICH APYTHX OTAEIOB HAMHOTO MEHbIIE. SIpKo
BBIPOKEHHBIN XJIOpOUTHBIN XapakTep (HUTOINIAHKTOHA COOTBETCTBYET THITUYHBIM 3BTPOQHBIM JIECHBIM
o3epam.

ITokazatenu oOunus PUTOIUTAHKTOHA BhICOKHE. O0IIas yrcieHHocTh gocturaeT 18,80+2,25 muH
KJI./JI, TPeTh KOTOPO#l (hOpMHUPYIOT HMaHOOAKTEpHH, a OCHOBHAS 1101 (61,30%) MpHHAUICKHUT 3€TICHBIM
Bozopocsm. [lo 6romacce (urornankrona (3,63+0,42 /M%) 03epo OTHOCHTCS K KATErOPHH BTPOQHBIX
BOJ.

IIpu cpaBHEHMHM MOJYYEHHBIX AAHHBIX C MNPEABIAYIIMMHU HccienoBaHusMu B urone 2009 r.
(baxxenoBa, MamaeBa, 2010) ycTaHOBIEHBI 3HAYHTENbHBIE H3MEHEHHS TaKCOHOMHYECKOTO COCTaBa,
CTPYKTYpHI U 00MIINS PUTOTIIAaHKTOHA 03epa. B 2009 r. netHuit PpurormnankTon o3epa JleHeBo oTnnyancs
Hu3kuM odmmueM (0,59+0,20 mH ki./1, 0,32+0,14 F/M3) Y OTCYTCTBUEM IIMaHOOAKTEPHIA, KPUIITOMOHA] 1
IUHOGHUTOBBIX Bojopocied. Kak 1o 4uciIeHHOCTH, Tak W MO Ouomacce mpeodiataly 30JI0THCTHIC
BOJIOPOCIIH, CPEI KOTOPBIX MO BceMy o3epy nomuuupoan Dinobryon divergens (60-550 Toic. ki./m),
YTO XapaKTEepPHO MJsl YUCTBIX JIECHBIX 03ep. B cocraBe 3eleHBIX BOJOPOCIEH OBUTM HaleHBI
HEMHOTOUYHCIICHHBIC BHIBI poaoB Coenococcus, Monoraphidium, Oocystis, Scenedesmus, Elakatothrix u
IIp., OTHOCAIINECS K YHCITy OOBIYHBIX IIPEICTaBUTENeH (UTOIIAHKTOHA NpPECHBIX o3ep OMCKOTo
[Mpuupteiibs. M3penka B MIaHKTOHE BCTpevanuch sBrieHoBbie (Trachelomonas sp.) u mumatomoBbie
Bomopocim (Asterionella formosa, Navicula sp., Cyclotella ocellata, Stephanodiscus hantzschii, S.
minutulus).

BcenencTBre NOBBILIEHHOM aHTPONOIEHHOW HAarpys3Kd, BBI3BAHHOM UYpE3MEpPHOM pekpealueil u
HapYIIEHUSIMH MPHUPOTIOOXPAHHOTO 3aKOHOAATEIhCTBA, TAKCOHOMHUYECKHN COCTaB, CTPYKTypa W OOwmIiIHe
(UTOIIAHKTOHA 3a TIpoIIeNIIee BpeMs pe3K0 W3MEHWIHCh. BUmOBOH coctaB oOorartmics 3a cyer
MenKokIeToYHbIX (Buabl pogoB Chroococcus, Merismopedia, Aphanocapsa holsatica) u HuTyatsix (BuIbI
ponos Oscillatoria, Anabaena, Planktolyngbya limnetica) nuano6akrepuii, kpunromonay (Chroomonas
acuta, Cryptomonas sp.), muaogurossix (Peridinium cinctum, Peridiniopsis elpatiewskyi), necmunnersix
(otmen Streptophyta) Bomopociei 1 MHOTOYHMCIEHHBIX BUaoB oTaeina Chlorophyta.

Tpoduueckuii craryc o3epa pe3ko BO3POC, M3 KATETOPHH ONUTOTPO(HBIX BOJOEMOB OHO
Nepenio B 3BTpodHbIE. AHAN3 MONYYSHHBIX NAHHBIX CBUACTENBCTBYET O CTPYKTYPHOH INEpecTpoiike
HKOCHCTEMBI 03epa, MTPOU3OIIEANISH BCIECTBIE MPEBBIIICHIS aHTPONIOTeHHO!N Harpy3ku. [lepeBos o3epa
W TIPUJIETAIONIE MECTHOCTH B CTaTyC 0Cc000 OXpaHAEMBIX MPHUPOTHBIX TEPPUTOPHUN MO3BOIUT, MPHU
COOJIIOJICHUM HA/JIekAaIero pekuMa OXpaHbl, MPUOCTAHOBUTH HETATUBHBIA MPOLECC HaYaBIICrOCs
aHTPOTIOTEHHOTO 3BTPO(UPOBAHUS U CTIOCOOCTBOBATH BOCCTAHOBIICHUIO BOJTHOW AKOCHCTEMBI.

Jlutepatypa
Bbaxxenosa O.I1., Mamaepa O.0. 2010. JletHuit pUTOIIAHKTOH HEKOTOPBIX 03¢p MypOMIIEBCKOTO paiioHa

Owmckoit 0bnacTu 1 npuIieralonmx Teppuropuii HoBocubupckoii obnact. Dkonoro-

sKOHOMHUYecKast 3 (HEeKTUBHOCTH MPUPOIOTIOIH30BAHNS HA COBPEMEHHOM JTare pa3BUTHS

3anagro-Cubupckoro pernona: Mat-isl |1 Mexxayrap. HaydHO-TIpakTHd. KOH). OMCK, H31-BO

OMITIY. c. 18-21.
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ON THE STUDY OF LIPIDS ROLE IN THE DEVELOPMENT OF

RESPONSES OF SPONGES COMMUNITIES TO EXTERNAL IMPACT
Basharina T.N.}, Glyzina O.Yu.}, Bazarsadueva S.V.2,
Glyzin A.V.}, Itskovich V.B.}, Radnaeva L.D.?
'Limnological Institute of RAS SB, Irkutsk, Russia
?Baikal Institut for Nature Management OF RAS SB, Ulan-Ude, Russia
fototanya@mail.ru

The organism life is limited by a specific temperature range, within which temperature increase by
5-10°C increases theoretically 2-4-fold the metabolism response rate. It is noticed however that the
degree of lipids involvement in adaptation processes depends on biological peculiarities of different
organisms species, including marine and freshwater sponges (Cossins, 1994; Medeot et al., 2007;
Velansky, Kostetsky, 2009; Gladyshev et al., 2011). In the present paper, we describe of composition
change in some lipids groups at freshwater Baikalian sponge Lubomirskia baicalensis at increase of
natural temperature in its habitat by 5-7°C. We found and identified 59 compounds (diverse fatty acids
(FA), aldehydes and sterols).We identified 43 FA of different unsaturation degree. When the sponges are
contained under different temperature conditions the ratio of saturated/unsaturated FA changes. E.g., at
10-12°C, this ratio was 6.6%/20.6%, and at 3-5°C it was 4.1%/23.6%, respectively. We found in the
sponges studied a rare acid i23:0. Under natural conditions, change of ratio of demospongial acids
26:2/26:3 is seasonal, within our study, we disturbed seasonal way artificially. This resulted in
stabilization of composition of FA in total lipids, especially of demospongial acids. Five saturated
hydroacids of bacterial origin are found. Nine different aldehydes are identified; dominant one among
them is superlongchain aldehyde 11-tetracozenal (1) 24:1d11a (8.3£0.2% of summary aldehydes). Seven
sterols are found, their content is 47.2+3.8% of sum of all lipid components. Main components of sterols
in all the samples studied are cholesterol (23.9£2% summary sterols) and b-sitosterol (12+0.2% of
summary sterols). The performed experiment revealed qualitative and quantitative changes of lipid
composition depending on habitat temperature.

The data obtained can be used for further studies in the field of hydrobionts biological adaptation.
This work was done within Project No VI1.51.10. RFBR) and partially supported by RFBR grant No 14-
44-04165r_siberia_a.

K U3YYEHHUIO POJIN JIMIIUIOB B PASBBUTHUN OTBETHBIX
PEAKIIMU COOBIIECTBA I'YBOK HA BJIMAHUE BHEHTHUX

PAKTOPOB

bamapuna T.H.l, I'npi3una O.IO.l, BazapcanyeBa C.B.Z,
I'ab3uH A.B.l, NuxoBu4 B.B.l, Pagnaena JLJI. 2
! Tumuonornuecknii unctutyt CO PAH, r. Upkyrck
*Baii i CO PAH, r. Vinau-V 1
AUKAIbCKUM UHCTUTYT NPUPOJIONOIb30BAHUSA , i
fototanya@mail.ru

’Ku3Hb OpraHU3MOB JIMMUTHPOBaHA CHEHU(PHUECKHM JHANa30HOM TEMIlEpaTyp, B Ipenenax
KOTOpOro yBenuueHue Ttemieparypel Ha 5-10°C TeopeTnuecku yBenuuuBaeT B 2-4 pa3a CKOPOCTh
peakunn OOMEHHBIX mpomeccoB. [Ipu 3TOM oTMedaeTcs, YTO CTeNeHb BOBJCYCHHS JIMIHIOB B
aJlanTalMoOHHbIE TPOIECCHl 3aBUCUT OT OMOIIOTUYECKHX OCOOSHHOCTEH pa3IMYHbBIX BHIIOB OPraHU3MOB, B
T.9. MOPCKUX M MPecHOBOIHBIX T'yOoKk (Cossins, 1994; Medeot et al., 2007; Velansky, Kostetsky, 2009;
I'nmapeimes u np., 2011). B npeacraBneHHOl paboTe naeTcs ONMMCaHWE W3MEHEHHUS] COCTaBa HEKOTOPBIX
Tpynn JIMIUAOB y TMPECHOBOJHOM Oalikanbckoi ryoku Lubomirskia baicalensis mpu moBbimieHnu
€CTeCTBEHHOU TeMIiepatypsl cpeabl e€ odutanus Ha 5-7°C. bputn oOHapyXeHbI M HIESHTHU(PHUIIHPOBAHBI
59 coenmueHM (pazmudHble XupHBIe KUCIOTH (JKK), ampnerunst u crepunsl). Unertudummposann 43
KK pasnuyHoil creneHW HeHachleHHOCTH. [Ipm copepkaHMu TyOOK B pa3HBIX TEMIEPATypHBIX
YCIIOBUSIX MEHSETCsI COOTHOLICHHE HachIeHHbIX/HeHachmeHHbIX KK, Tak nmpu temmeparype 10-12°C
3TO cooTHomeHue oo 6,6%/20,6%, a mpu 3-5°C - 4,1%/23,6%, cooTBeTCTBEHHO. B HccimemyeMbIx
ryokax oOHapyxkeHa penakas kucimora i23:0. B TIpHPOIHBEIX YCAOBHAX HW3MEHEHHE COOTHOIIECHHS
JIEMOCIIOHTUEBBIX KUCIOT 26:2/26:3 SBISIETCA CE30HHBIM, B paMKaxX HaIllUX MCCICIOBAHUA HCKYCCTBEHHO
ObUTa HapyllleHa CE30HHOCTh, UTO MpHBENO K cTabmim3ammu cocraBa KK oOmux numnujoB, 0cOOCHHO
JEMOCTIOHTUEBBIX KUCIOT. HaliIeHbl 5 HACHIIIEHHBIX THAPOKCUKUCIIOT OAKTEPUATBHOTO MPOUCXOKICHHS.
Onpenenenbl 9 pa3nUUHBIX aJIbAETHIOB, CPEON KOTOPHIX JOMHHHPYET CBEPXUIMHHOIIETIOYEYHBIN
anperun 11-terpakosenans (I) 24:1d11a (8,3+0,2% ot cymmapHbix anbaerunoB). OOHapyKeHbl 7
CTEpPHUHOB, UX coAepxKaHue cocTaBmio 47.2+3,8% oT cyMMBI BCEX JIMMUTHBIX KOMIIOHEHTOB. OCHOBHBIMU
KOMIIOHEHTaMH CTEPHHOB BO BCEX MCCIIEIYEeMbIX 00paslax siBISIOTCS xolecTepuH (23,9+2% cymMMapHBIX
crepuHoB) u Db-cutocrepon (124+0,2% cymmapHbIX CTepHHOB). B pe3yiabraTe NPOBEICHHOTO
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OKCMIEPUMEHTAa BBISBICHBI KA4YeCTBEHHBIE M KOJMYECTBEHHBIE WM3MEHEHHs JHMIHAJHOTO COCTaBa B
3aBUCHUMOCTH OT TEMIEpaTyphl Cpeabl OOUTaHUSI.

[lomryueHnHble HaHHBIE MOTYT OBITH HCIIOJIB30BAHBI IS AaMbHEUITNX UCCIENOBAaHUN B 00NacTH
M3y4YeHHUST OMOXMMHUYECKUX afanTanuii TuapoOnoHToB. PaboTa BhITIOIHEHA B paMKaX (hyHIaMEHTAIbHBIX
HayyHbIXx wuccnemoBanuii Ne VI.51.10. mpm wdactuunoil mnopmepkke rpanta POOU Ne 14-44-
04165p cubupsb_a.

COLCHICINE INFLUENCE ON THE VALVE MORPHOGENESIS OF

AULACOSEIRA ISLANDICA (O. MULLER) SIMONSEN
Bedoshvili Ye.D., Haritonenko K.V.
Limnological Institute SB RAS, Irkutsk, Russia
bedoshvilied@list.ru

Diatoms are autotrophic eukaryote unicellular organisms which contribute 40% of primary
production of carbon (including terrestrial plants) (Raugeneau et al., 2000). The main feature of diatoms
is rigid cell wall (frustule, valve) consisting of amorphous silica. These species-specific siliceous frustules
with complicated patterns and nanostructure are formed into the cells (Pickett-Heaps et al., 1990). For the
several sea pennate and centric diatoms it was shown that frustule morphogenesis is under control of
cytoskeleton (Tesson, Hildebrand, 2010; Van de Meene, Pickett-Heaps, 2002; Pickett-Heaps, Schmid,
Edgar, 1990). Recently it was revealed that adding to synchronized culture of freshwater Synedra acus
subsp. radians Kitzing (Skabich.) of colchicine on the definite morphogenesis stage provokes
characteristic anomaly for each valve development stage (Kharitonenko, Bedoshvili, Likhoshway, 2014).

The main purpose of given study was to determine colchicine influence on the siliceous valves in
the cells of Aulacoseira islandica (O. Miller) Simonsen. In the experiments with non-synchronized
culture the maximal colchicine concentration under which the cells are alive and proliferate (sub-toxic
concentration) was defined — 10 pg/ml. Valves were stained with specific vital dye LysoTracker® Yellow
HCK-123 for the valve study by laser scanning microscopy.

As revealed scanning electron and confocal microscopy firstly abnormalities of girdle bands were
observed in presence of colchicine: pore lines became irregular and the shape was disturbed. Sometimes
areolae rows were broke and the valve face was not formed. According to data obtained with scanning
electron microscopy there were different abnormalities of the linking spines. For example, spine shape
was disturbed; some neighboring spines fused and sometimes were not formed.

Thus character of valve morphology abnormalities of A. islandica depends on stage of cell cycle
in time of adding of colchicine. Work was supported by program No V1.50.1.3.

BJIMSIHUE HHI'HBUTOPA MUKPOTPYBOYEK KOJXHUIIUHA HA
MOP®OTI'EHE3 CTBOPKU AULACOSEIRA ISLANDICA (O. MULLER)
SIMONSEN

Benomsnin E./l., Xaputonexo K.B.
JInmuonornyeckuit uactutyt CO PAH, r. Upkyrck, Poccus
bedoshvilied@list.ru

JlnatoMOBBIE BOJOPOCTH — aBTOTPO(MHBIC 3YKAPHUOTHUCSCKHE OJHOKICTOYHBIC OpPTraHW3MBI, Ha
JTOJTEO KOTOpEIX Tipuxoautcs 40% mepBUYHON MPOAYKIINH OPTaHUIECKOTO BellecTBa Ha 3emiie (BKITIOUas
HazeMHble pactenus) (Raugeneau et al., 2000). OcoOEeHHOCTBIO AMATOMOBBIX BOJOPOCICH SIBIISIETCS
JKeCTKasi KJIEeTOYHasi CTeHKa (MaHOUpb), cocrosimas u3 amopdHoro kpemHezema. CBOM KPEMHHCTHIE
MaHIMPH C TEHETHYECKH 3alpOrpaMMHPOBAHHBIME CIOXHBIMU y30paMU M HAHOCTPYKTYpPaMH JIHATOMEH
cunresupyior BHyTpu Kietok (Pickett-Heaps et al., 1990). Mopdorenes manmupeii KOHTPOIHPYETCS
UTOCKENIETOM, YTO OBUIO TOKa3aHO Il HECKOJBKMX MOPCKHX MEHHATHBIX U LEHTPHUYECKHX AUATOMEH
(Tesson, Hildebrand, 2010; Van de Meene, Pickett-Heaps, 2002; Pickett-Heaps, Schmid, Edgar, 1990). B
HEJIaBHEM HCCIICJIOBAHUH CHHXPOHHM3MPOBAHHON KyIbTYphl MPECHOBOIHON JHATOMOBOW BOJOPOCIH
Synedra acus subsp. radians Kitzing (Skabich.) 6o mokazaso, 4To moGaBlleHHE KOJIXHIIMHA,
WHTMONUTOpa TOJIMMEPU3alM MHUKPOTPYOOYEK, Ha OIpEeIeNICHHBIX CTaausXx MOpQoreHe3a BbHI3BIBACT
XapakTepHbIe I KaXI0H cTanauu anoMmaiauu pa3sutusi ctBopok (Kharitonenko, Bedoshvili, Likhoshway,
2014).

Lenbto naHHOM paObOTHI OBUIO ONPENEUTh BIUSHUE KOMXUIMHA Ha (GOpPMUPOBaHNE KPEMHHUCTBIX
crBopok B kuerkax Aulacoseira islandica (O. Miiller) Simonsen. B »skcmepumeHTax ¢
HECHHXPOHU3UPOBAHHOU KYJIBTYpOH ObLIA OMpe/eieHa MaKCHUMaNbHAs KOHIEHTPAIUS KOJXHUIMHA, MPH
KOTOPO# KIIETKH MPOJOJDKAIOT KHUTh M JIENUThcs (CYOTOKCHYHAS KOHIIGHTpAIWs); OHa cocTaBisuia 10
MKr/MI1. [l McClieZIoBaHHsT CTBOPOK € TIOMOIIBIO JIa3epHOI CKaHUPYIOMEH MHKPOCKOITHH MPOBOIHIH
OKpallIMBaHUE CICIUPUUSCKUM TPUKH3HEHHBIM KpacuTenieM LysoTracker® Yellow HCK-123.
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MeTronoM CKaHUPYIOMIEH OSJEKTPOHHOW W JIa3epPHOM CKAHUPYIOMEH MHKPOCKOIMHA OBLIO
NOKa3aHO, 4TO NpH KyibTHBUpoBaHMH A. islandica B mpuCYTCTBMM KOJXHMIMHA B TIEPBYIO OYepellb
HAOJFOIAIOTCS aHOMAITUK MOP(OIOTHH MOSICKOBBIX 000JIKOB — CTAHOBSITCS HEPETYISAPHBIMU PSJIBI IO U
Hapymiaercsi cama ¢Gopma 000jka. B HEKOTOpPBIX ciydasx HapyliaeTcsi peryisipHOCTh PSJOB apeoi Ha
CTBOPKE U MOXET He c(HOpMHpOBAThCs ee NuileBas yacTb. CKaHUPYIOIAs 3JIEKTPOHHAS MHKPOCKOIIHS
MoKa3aja aHOMaJH MOP(OJIOTHH COCTUHUTENBFHBIX IIUIIOB — HapylaeTcst X (opma, HEKOTOPHIC LIHIIEI
«CpalIrBarOTCS», MHOTAA BOOOIIIEe HE 00pas3yroTCs.

Takum oOpasom, xapakTep aHoManuii Mopgosaorun crBopok A. islandica 3aBucur or Toro, Ha
KaKOM CTaJiH KJIETOYHOTO ITUKIJIA HaXOAWIach KIIETKa, KOTr/ia B cpely ObUT J00aBieH KOoIXuuH. Pabora
BBITIOJIHEHA B paMKax OromkeTHbIX uccnenoanuid Ne V1.50.1.3 (PAHO - Ne 0345-2014-0001).

PREVALENCE OF GENE POLYMORPHISM OF
GLUTATHIONE-S-TRANSFERASES IN ETHNIC GROUPS

LIVING IN THE EASTERN SIBERIA

Belyaeva E., Yershova O., Bairova T., Kaljuzhnaja O.
Scientific Centre of the Family Health and Human Reproduction Problems, Irkutsk,
Russian Federation
iphr@sbamsr.irk.ru

Genes of glutathione-S-transferase — GSTM1, GSTT1 and GSTP1 encode the amino acid sequence
of corresponding enzymes which participates in the process of detoxification of xenobiotics.
Polymorphism of these genes is widely studied in connection with susceptibility to different diseases, but
not enough studied their prevalence in different ethnic groups.

The purpose of research to study the frequency of alleles and genotypes of the genes GSTML1,
GSTT1 and GSTP1 in two ethnic groups: Buryat and Russian.

The group included 125 teenagers from 14 to 17 years living in Ust-Orda Buryat district of the
Irkutsk region. Of them are 55 people - from the Buryat ethnic group and 70 - from the Russian ethnic
group. Gene polymorphisms were investigated by means of the polymerase chain reaction (PCR). The
material for the study was blood samples. Statistical analysis was performed using the program «Biostat».
When analyzing the differences between the groups we used the test ¥ to assess the proportion of the
difference — z test. Differences between groups were considered statistically significant at the significance
level of 5% (p <0.05).

For the GSTP1 gene been studied diallel polymorphism. The consequence of nucleotide
substitutions in two locus is the presence of four alleles: A, B, C, D. Allele A do not has substitutions -
allele "wild-type", allele B, C — Includes replacement nucleotides of different localizations, D allele
includes replacement in two locus. In our study, the frequency of allele A, B, C, distributed as follows: in
the Buryat ethnic group — 80.9%, 16.4% and 2.7% in the Russian ethnic group — 65.7%, 30.7% and 3.6%.
Allele D in our groups does not found. Differences in the frequency of alleles GSTP1 are statistically
significant (y2=7.301; d.f.=2; p=0.026). The Buryat ethnic group was significantly greater frequency of
allele A (z=2.526; p=0.012), in Russian ethnic group - in the allele B (z=2.465; p=0.014). According to
the literature summary frequency of allele B, C, D in the world varies: 21% for Mongoloids, 33% for
Caucasians, 42% for Negroid. According to our data the frequency of allele B, C in the Buryat and
Russian ethnic groups, that relate to Mongolian and Caucasian race, amounted 19,1% and 34,3%, this is
consistent with the literature.

The genes GSTML1, GSTT1 investigated by insertion-deletion polymorphism. As a result of
deletions in gene — enzyme do not produce, genotype - homozygous for deletion called "zero". The
frequency of occurrence of "zero" genotype in the ethnic groups Buryat and Russian for GSTM1 gene
amounted 48.1% and 60.9% (z=1.207; p=0.228), for GSTT1 gene amounted — 22.2% u 18.8% (z=0.228;
p=0.820). Differences in the frequency of genotypes are not statistically significant.

Comparison of the frequency of alleles and genotypes of genes GSTM1, GSTT1 and GSTP1 in
ethnic groups Buryat and Russian revealed statistically significant differences in the frequency of alleles
GSTP1 gene. Allele "wild-type" significantly is more common in the group of Buryat. The summary
frequency of alleles B, C in the two ethnic groups: Buryat and Russian is consistent with the literature for
Mongoloids and Caucasians. In this way, ethnic groups Buryat and Russian, living a long time in one
area, keep the frequency alleles of the gene GSTP1 typical for Mongolian and Caucasian race.
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PACITPOCTPAHEHHOCTbDb ITOJIUMOP®U3MOB I'EHOB
TJIYTATUOH-S-TPAHC®EPA3 B OTHUUYECKUX I'PYIIIIAX,

MPOKUBAIOIMUX HA TEPPUTOPUU BOCTOUHON CUBUPU

beasiesa E.B., Epmiosa O.A., bauposa T.A., Kamoxkunas O.B.
Hayunblii nenTp npo0sem 310pOBbsl CEMbU U PEMPOIYKIIMH YEI0BEKa,
r. Upkyrck, Poccus
iphr@sbamsr.irk.ru

I'enbl cymepcemeiictBa rinytatnoH-S-tpanchepas — GSTML, GSTT1 u GSTPl koaupyroT
AMHHOKHUCIIOTHYIO IOCIIEIOBATEIILHOCTh COOTBETCTBYIOIMX (DEPMEHTOB, yYacTBYIOIIMX B Ipoleccax
JNETOKCHKAIUKM KCEHOOMOTHKOB. [lomuMoppu3M STHX TEHOB IIUPOKO M3y4aeTcsi B CBS3U C
MPEApPaCIOIOKEHHOCTBIO K PasiHyHbBIM 3a00JI€BaHMSAM, NPH 3TOM  HE JOCTaTOYHO H3YydYeHa HUX
PacIpoCTPaHEHHOCTD y MPECTABUTENEH pa3HBIX 3THOCOB.

Lenp ucciaenoBaHusi CpaBHUTh YaCTOTY BCTPEUAEMOCTH ajiieliell u reHoturoB reHoB GSTMI,
GSTT1 u GSTP1 B ABYX STHMYECKUX IpyImax: OypsATH U PYCCKHE.

I'pynna uccnenoBanus Bkmovana 125 moxapoctkoB oT 14 mo 17 ner, mpoKMBaOIUX B YCTh-
OpneiackoM Bypsitckom okpyre Mpkyrckoit obmactu. M3 HEX 55 4enmoBek — MpeACcTaBUTENH KOPEHHOM
OypsaTCKOl 3THOTPYNIBI M 70 — U3 PyCCKOU ATHOTPYNIIBL. [TomuMopdu3M T€HOB CHCTEMBI JETOKCHKAITAN
KCEHOOMOTHKOB MCCIIEI0BAIH C TIOMOLIBIO METOAA NoJMMepa3Hoi nennoi peakuuu (I1LP). Marepuanom
JUTSL KICCTIETOBAHMS CITYXKHIIM 00pasIlbl IEIbHOW BEHO3HOUW KpOBU. CTaTUCTHUECKYIO 00pabOTKY JaHHBIX
MPOBOJIUITH C TIOMOIIIBIO TIpOrpaMmbl «Biostaty. [Ipu aHamm3e pa3nudauii MeX Iy TPYIIaMH HCTIOIb30BATN
KpUTEpHUH %3, UL OLCHKH PAa3HUIBI NOJNeH — Z KpuTepuid. Pazmuums Mexmy TpylmaMd CUHTAIH
CTaTUCTHYECKH 3HAYMMBIMH TTPH ypoBHE 3HaunMocTH 5% (Pp<0,05).

ITo rerny GSTP1 uccnenoBany nuamienbHbIN noauMopdu3M. CreacTBUeM HYKICOTHIHBIX 3aMEH
B JBYX JIOKycaX SIBJIIETCS HalMWuue deThipex amreneil rena: A, B, C, D. Amrens A He WMeeT 3aMeH —
anens «IMKOTO Tumay, ammenu B, C — HecyT mo oaHOW 3aMeHe pa3HO# JoKamu3anuu, amiens D
COJIEPKUT 3aMEHBI B JIBYX JIOKycax. B HameMm ucciemoBanuu dactota amieneit A, B, C pacmpenenuiach
cienyrmuM obpa3oMm: B Oypsitckoi atHorpymnne - 80,9%, 16,4% wu 2,7%, B pyccKod STHOrpymie —
65,7%, 30,7% wu 3,6%. Anmmenr D B Hammx BbIOOpKax He OOHapykeH. OTIHYMS IO 4YacTOTe
BcTpeuaemMocTr ajieneit rena GSTP1 cratuctuuecku 3uaunmel (%>=7,301; d.f.=2; p=0,026). B 6ypsrckoit
ATHOTPYIIE CTaTHCTHYSCKU 3HAYMMO OOJibIlle yacToTa BeTpedaemoct amnens A (z=2,526; p=0,012), B
pycckoii aTHorpymnme - amiens B (z2=2,465; p=0,014). [lo maHHBIM JUTEpPaTypbl COBOKYIIHAs 4acTOTa
BcTpeuaeMocTu amieneir B, C, D B mupe Bapbpupyet: ot 21% y monronounos, 33% y eBpomneouaos, 10
42% vy merpounoB. Ilo HammM JaHHBIM YacToTa BeTpedaeMoctn amneneid B, C B OypATCKO#l u pycckoit
STHOTPYMIaX, KOTOPbIE OTHOCSTCA K MOHIOJILCKOM M eBporeongHol pacaM, coctasuia 19,1% u 34,3%,
YTO HAXOAUTCS B COOTBETCTBHUU C JAHHBIMHU JIUTEPATYPHI.

I'emst GSTM1, GSTT1 wuccienoBaHbl 10 WHCEPUHUOHHO-ACICIMOHHOMY moiauMopdusmy. B
pe3yabTaTe AeNenun cCuHTe3 (pepMeHTa He TPOUCXOANUT, TOMO3UTOTHBIN 10 JIENeNNH TeHOTHTT Ha3bIBAIOT
«HyNEeBbIM». HacToTa BCTPEYaeMOCTH «HYJEBOTO» T€HOTHIAa B OypATCKOM M PYyCCKOH 3THOTpYyMax IO
reny GSTM1 coctaBuna 48,1% u 60,9% (z=1,207; p=0,228), o reny GSTT1 — 22,2% u 18,8% (z=0,228;
p=0,820). BeIsBIIEHHEBIE OTINYUA CTATHCTHYECKH HE 3HAYMMEBI.

CpaBHeHHE YaCTOThI BCTpeyaeMocTH aiieicii u reHotunoB reioB GSTM1, GSTT1 u GSTP1 B
ITHUYECKUX TPyIIax OypsAT M PYCCKHX BBISBWIO CTATHCTHYECKH 3HAYMMbIC OTJIIMYHSA MO YaCTOTE
BcTpeuaeMocTu  ajuteneid rema GSTP1. Ammens «IMKOro THIa» CTATUCTUYECKH 3HAYUMO 4allle
BCTpeYaeTcs y MpeacTaBuTeNeil KOpeHHOro HaceneHus. COBOKYIHAs 4acTOTa BCTPEYaeMOCTH ajuiese B,
C B cpaBHHMBaeMbIX TPYIIAX COOTBETCTBYET JNAHHBIM JIUTEPATYPHI JUII MOHTOJIOWJIOB M €BPOICOUJIOB.
Takum o0pa3oM, OypsATCKass W pyccKas OSTHOTPYIIBI, MPOXWBAs JUTEIbHOE BpeMs Ha OJHOMN
TEPPUTOPHUH, COXPAHSIOT YaCTOTHBIE XapakTepucTuku amieneil reHa GSTP1 xapakrepHbie st cBoed
pachl.

RESEARCH FORMATION OF BIOFILM LISTERIA MONOCYTOGENES
AND ASSOCIATED SAPROTROPHIC BACTERIA ISOLATED FROM

FOOD ITEMS
Berdasova A.S.!, Buzoleva L.S." 2, Bogatyrenko E.A."2
'Far Eastern Federal University, Vladivostok, Russia
’Research institute of epidemiology and microbiology n.a. G.P. Somov, Vladivostok,
Russia
berdasova_as@mail.ru
The objective was to study the ability of L. monocytogenes to form biofilms in the consortium of
the bacteria isolated from food at varying temperatures.
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In the first phase of the study was determined by the ability of strains of L. monocytogenes to
form biofilms at a temperature 37°C. As a result of the conducted research, it was found that was different
strains of the same species L. monocytogenes detected in different ability to form biofilms. So were
installed strains with medium, strong and weak-forming ability to form biofilms. The most maximally
expressed in the ability of this strain 5642/6 (optical density was 0.284), and poorly formed biofilm
9156/2 (optical density of this strain was equal 0.129).

To further investigate the ability of L. monocytogenes to form a biofilm, together with
saprotrophic bacteria were taken strains L. monocytogenes, with maximum expression of the properties to
the formation of biofilm, namely, 5642/6 and 9156/2. Experiments for the determination of Listeria with
saprotrophic bacteria consortium was conducted at three temperatures (5°C, 22°C and 37°C)

Were investigated 66 variants of the formation of biofilms on two strains of L. monocytogenes:
5642/6, 9156/2 and 16 isolates of saprotrophic bacteria at three temperatures (5°C, 22°C and 37°C). It is
shown that the biofilm formed Listeria, and saprotrophic bacteria.

Herewith the stimulating effect of biofilm formation by had 59.1% of strains. It should be noted
that the temperature influence on biofilm-forming properties of a consortium of L. monocytogenes and
saprotrophic bacteria, thus a larger number of variants of biofilm formation was observed when the
temperature is 22°C.

Proportion of enhancing biofilm formation in consortium Listeria with saprotrophic bacteria
isolated from plant products greater (61.5%) compared with saprotrophic bacteria isolated from meat
products (38.5%). The proportion of strains with the stimulating effect of biofilm formation (4 or more)
higher, than from plant products (51.3%) than that of meat (10.3%).

UCCJIEJOBAHUE NPOIIECCA BUOILIEHKOOBPA3OBAHUSA
LISTERIA MONOCYTOGENES 1 ACCOIIUMPOBAHHBIX C HUMU
CAIIPOTPO®HBIX BAKTEPHU, BBIJIEJJEHHBIX U3 IPOJAYKTOB
IIUTAHUA

bepnacoBa A.C.L by3oJeBa J.C.H2 borarsipenko E.A. 1.2
! MansHeBoCTOUHBII (benepanbHBI YHUBEPCUTET, BnaauBoctok, Poccus
HUU anuaeMUOIOruH U MuKpoOuonoruu uM. I'.I1. ComoBa,
Bnaausocrok, Poccus
Berdasova_as@mail.ru

Henp paboTel — wu3yuuTh crmocobHocTh L. monocytogenes d¢opmupoBats OWOMIEHKH B
KOHCOpLUYME C CanpoTpopHBIMU OAKTEPHSIMH, BBIICICHHBIMH C NPOJYKTOB HMHTAHUS, NMPH JCHCTBUU
Pa3INYHBIX TEMIIEpATyp.

Ha mepBoMm sTarme ucciieioBanus Oblia ompeesieHa crocoOHOCTh mTaMMoB L. monocytogenes k
ouoruiéHkooOpa3oBanuto npu temmeparype 37°C. B pesynbrare NpOBENCHHBIX HCCICIOBaHUM, OBLIO
YCTaHOBIICHO, YTO Y pPa3HbIX IITaMMOB OJHOTO BHIa L. monocytogenes Obuia oOHapykeHa pa3Has
CHOCOOHOCTh K OMOMIEHKOOOpa3oBaHuio. Tak, MOXKHO OBIJIO BBIACIHUThH MITAMMBI CO CPEIIHE-, CHIBHO-
c1ab0 00pa3yoIMMMH CITOCOOHOCTSIMH K OMorieHKooOpazoBanuio. Hanbomee MakcnMaahbHO BEIpaKeHA
3Ta  CNOCOOHOCT, y  mTamMma 5642/6  (omtuueckas  mioTHOCTH  coctaBwia  0,284), a
c1a000MOTIIEHKO00Pa3yIOIIMMHU CBOMCTBaMH 00naaan mramMM 9156/2 (onTudeckas IIOTHOCTh JaHHOTO
mrTamMma Obl1a paBaa 0,129).

s mampHeHIero wW3ydeHus crmocoOHocTH L. monocytogenes o0pa3oBBIBaTE OHOILIEHKH
COBMECTHO C canmpoTpo(HBIMH MHKpPOOpraHW3MamMH ObUIM B3ATHI MTaMMbl L. monocytogenes, c
MaKCHMaJbHO BBIP&KEHHBIMU OHMOIUIEHKOOOPa3YIOIIMMH CBOMCTBaMH, a UMEHHO 5642/6 u 9156/2. B
Ka4eCTBE TECT-KYJIbTYp OBUTH HCHOJIB30BaHbI 16 U30JIATOB canpoTpo(HBIX OAKTEPHid, ACCOLUUPOBAHHBIX
¢ L. monocytogenes Ha pasnMYHBIX OpoAyKTax mHTaHusA. ONBITBI  UIS  OIpeesieHUs
OMOMIEHKOOOPA3YIOIUX CBOMCTB KOHCOPLUUYMOB JIUCTEPUN € campoTpodamMu MPOBOIWIN HPU TpeX
temneparypax (5°C, 22°C u 37°C).

Bcero Obuio wuccienoBaHo 66 BapuaHTOB OHOIUIEHKOOOpa3oBaHWs Ha JBYyX mmTammax L.
monocytogenes: 5642/6, 9156/2 u 16 uzonstoB campotpodoB mpu Tpex Temmeparypax (5°C, 22°C wu
37°C). TlokazaHo, 4TO OWOIIEHKOOOPA3YIONIMMH CBOWCTBAMHU O0O0JIafalid, KaK JIMCTEPHH, TaK U
canpoTpodBml.

[Ipu stoM crumynupyromuMm 3¢p¢dexTom OuornéHkoodpasoBanus obmagamu 59,1% mrammoB.
CTOUT OTMETUTh, 4YTO TEMIlepaTypa OKa3bIBaeT BIMSHAE HAa OHOIUIEHKOOOPA3yIOIUE CBOWCTBA
KoHcopmmyMa L. monocytogenes m campoTpodoB, Tak, OOJbINEe YHUCIO OWOTUIEHKOCTHMYITHP YIOITHX
BapHaHTOB ObLIO OOHAPYKEHO MPU TeMIlepaType paBHoi 22°C.

Jons cayvaeB ycuieHHs] OMOTIIEHKOOOPa30BaHUS B KOHCOPIIMYMAX JIMCTEPHI ¢ canpoTpopHBIMU
OaKTepusIMH, BBIJCIEHHBIMA W3 PACTHUTENbHBIX NPOAyKTOB Oombme (61,5%) mo cpaBHeHHIO C
canpoTpodamu, BBIIEIEHHBIMH W3 MSCHBIX NpPoaykToB (38,5%). Ilpm sTOM monms mTamMMoOB cO
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ctuMynapyomuM 3ddekrom Omori€éakooOpa3oBanus (B 4 m Oojiee pa3) BBINIE W3 PACTHTEIBHBIX
npoaykroB (51,3%), yem u3 macusix (10,3%).

WATER QUALITY IN THE LOWER PART

OF THE YENISEY RIVER
Bessudova A.Yu., Sorokovikova L.M., Firsova A.D., Tomberg L.V.
Limnological Institute of RAS SB, Irkutsk, Russia
annabessudova@mail.ru
The Yenisey River is one of the largest in the world. By its physical geography condition,
character of valley of river bed structure, water regime, the Yenisey River is divided into three parts
(Grese, 1957). In this work, we show spatial dynamics of phytoplankton at the part of the Lower Yenisey
from Dudinka City up to input into the Yenisey Gulf. The research is done in September, 2009. Total 27
samples are taken. The phytoplankton samples were treated by standard hydrobiological methods
(Kiselev, 1956). Phytoplankton was counted and determined using light and electronic microscopy.
The studied river part is affected by waters incoming from the upper part and by marine tides. By
species divversity, 2 genera were identified: Stephanodiscus, Aulacoseira. In the area of Dudinka City,
species of the genus Stephanodiscus dominated. At comparatively low biomass of 310 mg/m’,
phytoplankton abundance reached 1170 thousand cells/m®. Saprobity index is 2.4, waters are moderately
polluted. Downstream (in the area of Baikalovskoye widening), maximal abundance and biomass of
phytoplankton belonged to diatom algae Aulacoseira and Fragilaria crotonensis, green algae
subdominated. The abundance varied from 550 to 1220 thousands cells/m®, and biomass - from 700 to
1700 mg/m?®. Saprobity index increased and varied from 2.4 to 2.8 characterizing moderately polluted and
polluted waters. At the part from Dorofeevsky Cape to Sopkarga Cape, the abundance varied from 320 to
662 thousand cells/m®, biomass — 340-900 mg/m°. Saprobity index varied from 2.1 to 2.6 characterizing
moderately polluted and polluted waters. At the input into the Yenisey Gulf, some marine species were
registered among the phytoplankton such as Thallassiosira baltica, Cyclotella choctawatcheana.
Comparing the results obtained with data of 1921-1957 (Usachev, 1928; Greze, 1957) one can
notice the increase of small centric diatoms of the genus Stephanodiscus. The 5-fold increase of
phytoplankton abundance in the Yenisey River was found out still in 1990ies (Kuz'mina, Kobanova,
1993). This is due to the increase of anthropogenic impact and to increase of biogenic elements
concentrations in the water (Sorokovikova, Bashenkhaeva, 2000). At present, the output of nitrate
nitrogen and of mineral phosphorus into the Yenisey Gulf increases the income 2-fold compared to 1960-
1970.
The work is done within the program of RAS Presidium “Integrated Research of Arctic Shelf”,
Project 20.7.
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KAYECTBO BO/JI HU’KHEI'O YYACTKA PEKU EHUCEUA
Beccynoa A.1O., CopoxoBuxona JI.M., ®upcosa A./l., Tomoepr U.B.
Jlumuonoruueckuit unctutytr CO PAH, Upkyrtck, Poccust
annabessudova@mail.ru

Enuceit — oqHa u3 kpymHenmux pek mupa. [lo ¢pusuko-reorpauyeckuM yCIOBUSM, XapaKTepy
CTPOCHHUS ITOJIMHBI M pyciia, BOgHOMY pexxuMy Enucedt memsat Ha Tpu ydactka (I'pese, 1957). B manmoif
paboTe MoKa3zaHa MPOCTPAHCTBEHHAs MUHAMUKa (UTOIIAHKTOHA HA Yy4acTKe HIbkHero EHuces oT T.
Hymuaku no Beixoga B Enuceiickuii 3amuB. McciemoBanus BbINOJIHEHBI B ceHTsiOpe 2009 1. Bcero
otoOpano 27 npob. O0paboTka nmpod (PUTOIUTAHKTOHA MPOBOAMUIACH CTAHJIAPTHBIMH B THAPOOUOJIOTHU
merogmamu (Kucenes, 1956). Iloacuer u ompeseneHue (UTOIUIAHKTOHA OCYIIECTBISLUTA C ITOMOIIBIO
CBETOBOM U 3JICKTPOHHON MHKDPOCKOITHU.

HccnenoBaHHbIil y4acTOK PEKM HAXOAUTCSA TIOJ BJIMSHUEM BOJ TOCTYMAIONIUX C BEPXHETO
yyacTka ¥ MOPCKUX TpwinBoB. ITo BHmOBOMY pasHoOOpasuio BbiaeiaeHo 2 poza: Stephanodiscus,
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Aulacoseira. B paiione 1. Jlynuaku foMuHApOBaad BUasl poma Stephanodiscus. TIpu cpaBHHTENBHO HE
BBICOKOM Omomacce 310 Mr/M° YHCIEHHOCTB (urormnankTona mocturana 1170 TeIC. KIL/M. HNunekc
canpoOHOCTH paBeH 2,4 BOIBI OTHOCATCS K yMEpEHHO-3arps3HeHHbIM. Hmxe mo tedenuto (B paiioHe
baiikanoBCKOro pacIIMpeHUs) OCHOBY UHCICHHOCTH M OHOMacchl (DUTOIUIAHKTOHA COCTaBJISIM
muatoMmoBele  Bomopocnu Aulacoseira u Fragilaria crotonensis, um CcyOqOMHHHpPOBAIM 3€JECHBIE.
YncieHHOCTh M3MeHsuach ot 550 no 1220 Teic. kin/M°, a Guomacca ot 700 mo 1700 mr/m°. Uumekc
canpoOHOCTH MOBBICHWIICS M BapbUpoBai OT 2,4 10 2,8 yMEepeHHO-3arpsA3HEHHbIE U 3arPsI3HEHHBIC BOJBI.
Ha ygactke ot mpica Jlopodeerckuii 10 Mpica Comkapra 9iCICHHOCTh u3MeHsI1ach ot 320 mo 662 ThIC.
1./m°, Gromacca ot 340-900 mr/m®. MHzaekc canpoGHOCTH BapbupoBan oT 2,1 10 2,6 BOIBI yMEpEHHO-
3arpsi3HEHHbIE M 3arpsi3HeHHble. Ha Beixonme B EHucelickuii 3aqMB B cocTaBe (DUTOIUIAHKTOHA
3apeructpupoBanbl Mopckue Busl — Thallassiosira baltica, Cyclotella choctawatcheana.

CpaBHUBas MONyYCHHBIC Pe3yabTaThl ¢ JaHHBIMU 1921-1957-x rr. (Ycaues, 1928; I'peze, 1957)
MOXXHO OTMETHTh YBEJIHMUYCHHE MEJKHUX LIEHTPUYECKHX AMATOMOBBIX poxa Stephanodiscus. Ysenuuenue
YKUCIEHHOCTH (uToruiaHkToHa B EHncee B 5 pa3 ormeueHo eme B 1990-x roxax (Kysemuna, Kobanoga,
1993), uro 00yCIOBIEHO MOBBILICHUEM aHTPOIIOTEHHON HArpy3KH M YBEINYEHHUEM B BOJC KOHIICHTPALUHA
onorennbix dnemMeHToB (CopokoBukoBa, bamenxaesa, 2000). B Hacrosiee BpeMsi BBIHOC HUTPaTHOTO
azora U MUHepanbHOTO (ocdhopa B Exncericknii 3amB Ooyiee YeM B JBa pas3a MpeBHIIacT CTOK B 1960-
1970 rr.

PaGora BeImonmHeHa B pamkax mporpammbl [Ipesuamyma PAH «KomrmekcHble wcciemnoBaHUS
ApkTHdeckoro menbda, mpoekT 20.7.
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THE INFLUENCE OF WIND AND DEPTH OF THE RESERVOIR ON THE
FORMATION OF THE CURRENTS AND SPRING THERMAL BAR IN A

RESERVOIR, PARTIALLY COVERED WITH ICE
Blokhina N.S.
Moscow State University, Faculty of Physics
blokhinans@gmail.com

The formation of the currents and thermal regime of fresh and slightly salty reservoirs in spring
and autumn is associated with the emergence and development of thermal bar. A spring thermal bar
occurs at warming of surface waters up to a temperature of maximum density (4°C in fresh water) and
sinking of them to the reservoir bottom. In this way the front partition (thermal bar) gets formed, which
defines a system of currents in the reservoir and limits the exchange of energy and substance between the
heated coastal and cool deep waters. In nature, the thermal bar is developing under different weather
conditions. Influence of solar radiation flux, air temperature and humidity, wind speed and direction, ice
condition of the reservoir and its depth, the water inflow from the side rivers, etc. - all this influences the
lifetime, development and characteristics of the thermal bar, and, consequently, the thermohydrodynamic
processes in the reservoir.

In this study the effect of wind on the development of thermal bar and currents in reservoirs of
different depths, partly covered with ice, is investigated, with the help of mathematical modeling based on
nonlinear system of Navier-Stokes equations in the Boussinesque approximation.

The peculity of the thermodynamic processes in the reservoirs during the melting of the ice cover
is connected with the emergence of the intense cold vortex at the ice edge [1]. This process together with
the impact of wind on the reservoir surface significantly affects the development of the thermal bar and
the currents in the waters.

The research shows that the wind direction significantly determines thermohydrodynamic
processes in the water as it influences the development of the thermal bar in different ways. When the
wind blows in the coast direction, the two forces confront each other. The first one occurs due to the
density instability of water (it is caused by abnormal dependence of the density on the temperature), and it
leads to the thermal bar formation. This force also helps the thermal bar to move to the reservoir center.
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The force, caused by the wind impact, moving towards the coast, opposes the first force. When the wind
blows from the coast, density instability, contributing to the thermal bar transition from the coast, and
wind impact influence the thermal bar in the same direction.

The prevailing mechanisms of instability of the water masses in the lakes of different depths
under the wind impact on their surface are revealed. It is shown that in the shallow reservoirs the
predominant mechanism of instability is associated with the drift current, and in the deep reservoirs —
with convective instability of the water masses.

It is also shown that thermal bar interpretation, as an area of water convergence on the fresh water
surfaces in the area of 4°C isotherm (in the classical understanding) is not always justified. The higher
wind speed is, the deeper the reservoir should be in order to get the zone of divergence of water masses
close to 4 ° C isotherm. In this case the classic interpretation of thermal bar is correct. In the shallow
reservoirs, even at the low wind speed, the difference of these zones is significant.

This work was supported by RFBR (grants 14-05-00822, 15-01-06363).
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BJIMSIHUE BETPA U I'V1YBUHbBI BOLOEMA HA ®OPMUPOBAHHUE
TEYEHUU U BECEHHEI'O TEPMOBAPA B BOJOEMAX, YACTUYHO

HNOKPBITHIX JIBIOM
Baoxuna H.C.
MI'Y um. M.B. JlomoHocoBa, pusndeckuit pakynbrer, Mocksa, Poccust
blokhinans@gmail.com

@opMHUpOBaHHUE TEUEHHUI U TEPMUYECKOTO peKUMa MPECHBIX U CI1a00COIEHBIX BOJOEMOB BECHOM
W OCEHBIO CBSI3aHO C BO3HMKHOBEHHEM W Pa3BUTHUEM B HUX TepMuueckoro Oapa. Becennuit Tepmobap
BO3HHKAET MPH HPOrPEeBE MOBEPXHOCTHBIX BOJ 0 TEMIIEPATYphl MaKCUMAaJIbHOH INIOTHOCTH (B MPECHBIX
Bonoemax 4°C) u omyckaHud ux Ko jany. IIpu sTtom dopmupyercs GpOHTaIbHBIA pasnen (tepmobap),
OTIPECIISAIONINI CUCTEMY TCUSHHH B BOJOEME M OIPaHUYMBAIONIUI OOMEH PHEPrHel U BEIECTBOM MEXITY
NPOrpeThIMU MPUOPEKHBIMU W OoJiee XOJOAHBIMH TIYOWHHBIMH BOJaMH. B NPUPOIHBIX YCIOBHAX
TepMoOap pa3BUBAETCS NPH Pa3IUYHBIX THAPOMETEOPOJIOTHUECKUX YCJIOBUSAX. BimsaHume moToka
COJIHEYHOH paauanuy, TeMIIepaTypbl U BIAXXHOCTU BO3yXa, CKOPOCTH M HAaIpaBJICHHUs BETPa, JEIOBOTO
COCTOSIHUSI BOJOEMa M €ro IJyOWHBI, IPUTOKA BOIBI OT BIAJAIOIIMX B HErO PEK U Ip. — BCE 3TO
CKa3bIBAaeTCsl Ha BPEMEHU J>KM3HH W OCOOEHHOCTSAX pa3BUTHS TepMmoOapa, a, CIeJOBaTelIbHO, M Ha
TEPMOTUAPOAMHAMHYECKHX MPOLIECCcax B BOJOEME.

B pabore ¢ moMoOmBIO MaTEMaTHYECKOTO MOJICIHUPOBAHUS HAa OCHOBE HEIIMHEHWHON CHCTEMBI
ypaBHenuii HaBpe-Crokca B mpubmmkeHnn byccnHecka wcciemyeTrcs BIMSHHE BeTpa Ha pPa3BUTHE
TepMobapa 1 TeUeHH B BOAOEMAaxX Pa3InYHON TITyOHHBI, €Ile MTOJTHOCTHIO HE OCBOOOAMBIIMXCS OTO JIbJA.

Oco0eHHOCTh TEPMOAMHAMHYECKHX MPOLECCOB B BOJOEMAax B MEPUOJ TasiHUS JIETOBOTO TIOKPOBa
CBsI3aHA C BO3HHMKHOBEHHEM y KPOMKH JIbJla HHTEHCUBHOIO XoJjogHOro BuxpA [1]. Ero cymecrBoBanue
COBMECTHO C BETPOBBIM BO3/IEHCTBHEM Ha BOJHYIO aKBATOPHIO ONPEAETSET XapaKTep pa3BUTHS TEUECHUIH
u Tepmobapa.

IlokazaHo, @ 4YTO  HampaBiieHME BeTpa B  3HAUYUTEIBHOM  CTENEHU  ONpEAEIsieT
TEPMOTHUAPOAMHAMHYECKHE MPOIECCHl B BOJOEME, TaK KaK OHO II0-pa3HOMY BIMSET Ha pa3BUTHE
TepmoOapa. Ilpu Berpe, HampaBiIeHHOM K Oepery, Apyr Apyry IpPOTHBOCTOAT IBe cuubl. IlepBas
BO3HUKAET BCIJIEACTBHE IUIOTHOCTHOM HEYCTONYHMBOCTH BOABI (BBI3BaHA aHOMAIbHOM 3aBHCHMOCTBHIO
IUIOTHOCTH OT TEMIepaTypbl) M MNPHUBOAUT K oOpa3zoBaHuIO TepMmoOapa. OHa cHOCOOCTBYET €ro
MEepEeMEIEHNIO K LEeHTpYy BopoeMa. Eil mpoTuBoneiicTByeT cuia, BbI3BaHHAS BETPOBBIM BO3ACHCTBHEM,
HampaBieHHas K Oepery. Ilpu Berpe, HampaBieHHOM OT Oepera, IUIOTHOCTHas HEYCTOHYMBOCTB,
CHOCOOCTBYIOIIAs TIEpEMENICHUIO TepMobapa OT Oepera, U BETPOBOE BO3/ICHCTBHE OKa3bIBAIOT BIUSHUE B
OJTHOM HaIIpaBJICHUU.

BrusBiieHs! mpeoOagaronie MEXaHU3Mbl HEYCTOWYMBOCTH BOAHBIX Macc B 03€pax pasln4HON
TIIyOWHBI TIPU BETPOBOM BO3JEHCTBMM Ha WX IMOBEPXHOCTh. B HermyOOKMX BOJHBIX OOBEKTax
HEYCTOMYUBOCTD CBSI3aHA C IPEH(POBBIM TCUCHUEM, & B TNTYOOKUX — C MIIOTHOCTHOW KOHBEKITUCH.

[TokazaHo, 4TO TPaKTOBKa TepMoOapa B KJIACCHYECKOM €TI0 OHUMaHUH KaK 00JacTh CXOXKICHUS
BOJbI Ha TOBEPXHOCTH TPECHBIX BOJOEMOB B pailoHe pacmoioxeHuss uzotepmbl 4°C He Bcerna
mpaBoMepHa. YeMm Ooipllie riryOMHAa BOJHOTO OOBEKTa, TEM NpHU OOJBIIMX CKOPOCTSIX BETpa 00JIaCTh
JMBEPreHIMH BOAHBIX Macc Onmska K m3orepme 4°C. B oTOM cilydae BepHa KiIacCHYeCKash TPaKTOBKa
TepMmobapa. B Menkux Bojoemax, Aake IpPH HE3HAUYUTEIBHBIX BETPaX pacXOXACHHE 3THX 30H
3HAYUTEIBHO.

Pa6ora BbImosHeHa pu puHaHcoBo# mopiepxkke PODU (rpantsr 14-05-00822, 15-01-6363).
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THE INFLUENCE OF TEMPERATURE AND RELATIVE HUMIDITY OF
THE AIR ON THE DEVELOPMENT OF A SPRING THERMAL BAR AND
ENERGY EXCHANGE BETWEEN ARESERVOIR AND ATMOSPHERE

AT NIGHT
Blokhina N.S.

Moscow State University, Faculty of Physics, Moscow, Russia
blokhinans@gmail.com

Mathematical modeling is used in this study in order to investigate the influence of temperature
and relative humidity of the air at night on the development of energy exchange between a reservoir and
atmosphere, change of the reservoir heat storage and movement of the spring thermal bar.

A specific feature of spring time heating of fresh and slightly salty reservoir is connected to the
formation of a thermal bar, representing a frontal interface with a temperature close to that of maximal
water density (for freshwater bodies, this is 4°C). Here the surface waters sink to the reservoir bottom.

At the same time the convective cells are activated on the left and right of the thermal bar, forcing
the warm coastal water to move towards the open water, and the cold deep water to move to the coast,
which contributes to the intensification of a reservoir heating.

The main thing in the reservoir heating process, and hence in the formation of thermal bar in the
spring time, is a radiant solar heat flux Qgr. The heat fluxes formed at the water body-atmosphere interface
due to contact heat exchange Qr (sensible heat flux) and evaporation Q (latent heat flux) can contribute
to either heating or cooling of the surface waters (depending on the meteorological conditions). The
calculations have shown that at low temperatures the latent heat flux is contributing to a reservoir cooling.
The higher air temperature and relative humidity is, the larger area of the water surface receives the
additional heat. The value of Q, can reach 20-30% of the radiation balance of flow Qg = 200 W/m?,
which was specified by the author under the modeling of thermal bar development in the daytime. During
the spring thermal bar development a significant temperature difference between the warmed coastal
waters and cold deep waters is observed. This also affects the intensity of the heat flux Q_ and Qr and
their direction along the reservoir waters. Thus the heat flows Qr in coastal and central part of the
reservoir may differ up to 40%. The total flux of latent and sensible heat can overall reach 50% of the Qg
value (for our calculation parameters).

The flux Q, always contributes to water cooling. It varies along the reservoir waters, depending
on the temperature of the surface waters, and is little dependent on the meteorological parameters. In this
case, the value of Q, is an order greater than the values of the sensible and latent heat fluxes. In the
absence of radiative heat flux at night (Qr=0) Q is playing the main role in the changes of water heat
storage in the night time.

Changing of these flows leads to the change of direction of the thermal bar movement. If during
the day time its movement is usually directed to the coast, at night it usually moves from the coast. The
calculations show that at night time the thermal bar is moving to the coast direction at a faster speed than
it does during the day time. However, the daily motion of the thermal bar is directed towards the reservoir
center because its daytime heating is longer than the nighttime cooling. It is shown that the velocity of the
thermal bar at night and its average speed during the twenty-four hours period are close to each other.

It was also shown that the cooling of the water body is the largest at the low air temperature and
humidity that can decrease the reservoir heat storage during the night cooling up to 4% of its total value.

This work was supported by RFBR (grants 14-05-00822, 15-01-06363).

BJIMSIHUE TEMIIEPATYPbI 1 OTHOCUTEJIbHOM BJIAJKHOCTH
BO3/{YXA HA PA3BBUTUE BECEHHEI'O TEPMOBAPA 1
JHEPT'OOBMEH MEKJ1Y BOAOEMOM U ATMOC®EPOU B HOYHOE
BPEMA

Baoxuna H.C.
MI'Y um. M.B. JlomoHnocoBa, pusnyeckuii pakynbprer, MockBa, Poccust
blokhinans@gmail.com
B pabote ¢ moMomIbpI0 MaTeMaTHIECKOTO MOJCITUPOBAHUS HCCIEAYETCS BIMSHIE TEMIIEPATyPHl U
OTHOCUTEJIbHOM BJIQXKHOCTH BO3lyXa B HOYHOC BpEMA Ha 3HCpI‘OO6M€H Ha rpaHuIie pasacia BOJOCM-
aTMOC(bepa, HN3MCHCHUC TCIJIO3allaca BOAOEMA U NEPEMEIICHUC BECCHHCTO TepMo6apa.
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Oco0EHHOCT, TIPOTpEBa TPECHBIX H  CIAa0OCOJNICHBIX BOIOEMOB BECHOM CBSi3aHAa C
BO3HUKHOBCHHEM B HHUX TepMo0apa, KOTOPBIA TMpeIcTaBisieT co0oi (POHTANBHEIA pasjen ¢
TEMIIEpaTypold, OMM3KOH K TeMIepaType MaKCHMajlbHOW IUIOTHOCTH BOABI (ISl TMIPECHBIX BOJAOEMOB —
4°C). 3mech MOBEPXHOCTHBIE BOALI OMYCKAKOTCA 10 aHA. IIpu 5TOM cjeBa M crpaBa OT TepMobapa
BO30YXIal0TCS KOHBCKTHBHBIC SUCHKH, MPUHYXKIAIONIUE TEIUTYI0 MPUOPESKHYIO BOAY TEPEMEIIAThCA B
CTOPOHY OTKPBITOM BOJIbI, a XOJOJAHBbIE TJIYOWHHBIE BOABI — K Oepery, 4YTo CIOCOOCTBYET
WHTeHCcH(PUKAIUY Harpesa BojoemMa.

OCHOBHBIM B TIpOIleCCe HArpeBa BOJIOEMa, a, CJIEIOBaTelIbHO, W B 00pa3oBaHMHM TepMobOapa
BECHOM, ABJSETCS paaualdoHHbli moTok Temia ot Conunia Qg. [ToToku Teria, BO3HUKAIOIINE Ha TPAHULIC
paszzena BojoeM-aTMoc(epa 3a cYeT KOHTAKTHOTO TeruiooOMena Qr (SBHBIN MOTOK TEIUIa) U MCIIAPCHUS
QL (cpbBITBIi MOTOK TEIUIa), MOTYT CIIOCOOCTBOBaTh, KaK HArPEBY ITOBEPXHOCTHBIX BOJ, TaK M HUX
OXJKICHHUIO (B 3aBUCHMOCTH OT METEOPOJIOTMYECKMX YCIIOBHUIT). PacueTsl mokaszaiu, 4TO MPH HU3KUX
TEMIIEpaTypax BO3JyXa CKPBITBI TOTOK TEIUIa CIIOCOOCTBYET OXJIAXACHHIO BojgoeMa. Yem BbIIIe
TEMIIEpaTypa BO3/yXa U €ro BIAKHOCTh, TEM OOJIbIIas aKBAaTOPUS BOJOEMA IMOJIYYaeT JOMOJHUTEIHLHOS
terwio. [lo cBoemy 3HaueHuto Q, moxet gocturath 0 20-30% OT pamualioHHOTO 0ATAHCOBOTO MOTOKA
Qr=200 BT/M?, 3aaHHOTO ABTOPOM TP MOJISTUPOBAHUHU TepMoOapa JHEM.

Bo Bpems pa3BuTHs BeCEHHEro TepMoOapa HaOIIOmacTCs 3HAYMTEIbHAS pa3HHIA TEMIIEPaTyp
MEXJy TPOTPETHIMU TPUOPEIKHBIMU BOJAMHU M XOJIOAHBIMH TIYOMHHBIMH. ODTO TaKXKe BIHMSET Ha
WHTEHCUBHOCTh MOTOKOB Teruia Q_ u Qr W uX HampaBlieHHE BJOJIb aKBaTOPUU BojOoeMa. Tak MOTOKH
teruta Qr B mpuOpexHOH 30He U IEHTPAITBHOM 9acTH BojoeMa MOryT otiaudathses Ha 40%. B menom (s
HaIlTUX MapaMeTPOB pacdeTa) CYMMAapHBIA ITOTOK CKPBITOTO M SIBHOTO TEIUIA MOXET AocThUTaTh 10 50% oT
3HaueHus Qg.

[loTok Terura 3a cueT MIMHHOBOJHOBOTO H3MydeHUs Q Bcerma CIIOCOOCTBYET OXJIAXKICHHIO
BogoemMa. OH M3MEHSETCs BJOJb aKBAaTOPHU BOJOEMa B 3aBUCHUMOCTH OT TEMIIEPATyphl MIOBEPXHOCTHBIX
BOJ U MaJIO 3aBUCUT OT METCOPOJIOTHUECKUX mapaMeTpoB. [1pu 3ToM 3HadYeHHe Q| Ha OPSIIOK BETMYUHBI
0oJIbIlIe SBHOTO U CKPBITOTO MOTOKOB Terlia. [Ipu 0TCYyTCTBHM paiMalliOHHOTO MOTOKA Teria Houbto (QR
=0) Q, urpaeT OCHOBHYIO POJIb B U3MCHEHHUH TEILJI03a1aca BOJ0EMa B 3TO BPEMSL.

W3MeHeHune 3TUX TOTOKOB NMPUBOANT K M3MEHEHUIO HANpaBJICHUS JIBUXKEHHS TepMoOapa. Eciu B
JTHEBHOE BpEMS €ro IepeMeIeHNEe HampaBlieHO, KaK MpaBWwIoO, K Oepery, To HOoublo — oT Oepera. Kak
MOKa3bIBAIOT PACUEThl, B HOUHOE BPeMs TEpMOOap mepeMeniacTcs K Oepery ¢ OobIIeii CKOPOCThIO, YeM
nmaeM. OnmHAKoO B 1eJoM, W3-3a OoJiee JJUTEIHLHOTO BPEMEHHU MPOTpeBa BOJOEMAa JHEM, B CPEIHEM B
TEYCHHE CYTOK HaOIIoJaeTcs IMepeMenieHne TepMobapa K LeHTpYy Bojoema. lloka3aHo, 4TO CKOPOCTh
nepeMenieHns TepModapa B HOUHOE BPEMS B €r0 CPEIHECYTOYHAS CKOPOCTh OJIM3KH.

[Toka3aHo, yTO HaMOOJbIIEE OXJIAKICHHUS BOJOEMAa HAOJIIOJACTCS MPU HU3KHUX TEMIIepaTypax U
BIQXHOCTH BO3JyXa, YTO MOXET YMCHBIIUTh TEIUIOBOM 3amac BOJIOEMa 3a BpeMs HOYHOTO
BBIXOJIAKMBaHUS 10 4% OT 00IIero 3amaca Terjia B HeM.

Pabota BhInonHeHa pu GpuHaHcoBoi moaaepxkke PODU (rpantsr 14-05-00822, 15-01-06363).

BAYKAL COTTOID FISHES: BIODIVERSITY, SPECIATION,
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It is known that the specificity of the Baikal fish fauna is determined by a variety of endemic
cottoidfishes. The lake is inhabited by 40 species belonging to 12 genera: Abyssocottus korotneffi Berg,
1906; A. elochini Taliev, 1955; A. fuscus Bogdanov, 2014; A. gibbosus Berg, 1906; A. pumilus Bogdanov,
2014; A. subulatus Dybowski, 1908; Asprocottus herzensteini Berg, 1906; A. abyssalis Taliev, 1955; A.
intermedius Taliev, 1955; A. korjakovi Sideleva, 2001; A. parmiferus Taliev, 1955; A. platycephalus
Taliev, 1955; A. pulcher Taliev, 1955; Batrachocottus baicalensis Dybowski, 1874; B. multiradiatus
Berg, 1907; B. nikolskii Berg, 1901; B. talievi Sideleva, 1999; Comephorus baicalensis Pallas, 1776; C.
dybowskii Korotneff, 1904; Cottinella boulengeri Berg, 1906; Cottocomephorus inermis Jakowlew, 1890;
C. comephoroides Berg, 1901; C. grewingkii Dybowski, 1874; Cyphocottus megalops Gratzianow, 1902;
C. elegans Taliev, 1948; Leocottus kesslerii Dybowski, 1874; Limnocottus godlewskii Dybowski, 1874;
L. bergi Dybowski, 1908; L. bergianus Taliev, 1935; L. griseus Taliev, 1955; L. pallidus Taliev, 1948;
Neocottus werestschagini Taliev, 1935; N. thermalis Sideleva, 2002; Paracottus knerii Dybowski, 1874;
Procottus jeittelesii Dybowski, 1874; P. bicolor Dybowski, 1908; P. gotoi Sideleva, 2001; P. gurwicii
Taliev, 1946; P. major Taliev, 1944; P. minor Taliev, 1946.

This evolutionarily young group, formed directly in the lake, in a sympatric habitat. Along with
“good species” in the lake inhabited by the “forms” at different stages of speciation, which gives the key
to understanding the possible scenarios of the origin of species.
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Research has shown that well-defined taxonomic boundaries of typical for deep-water species of
the genera Abyssocottus, Asprocottus, Comephorus, Cottinella, Limnocottus and Neocottus. Coastal and
eurybathic genera Batrachocottus, Cottocomephorus, Cyphocottus, Leocottus, Paracottus and Procottus
were characterized by a high intraspecific polymorphism and the lack of clear interspecies differences.

The character of interspecies differences and intraspecific polymorphism suggests that speciation
Baikal cottoid fishes happened is ongoing by the morpho-ecological diversification of the original
species, followed by reproductive isolation intraspecific forms. The main ways of intra-Baykal speciation
are landscape-bathymetric segregation of populations, intraspecific differentiation into large, small and
dwarf forms. A primary reproductive isolation provides spawning populations at different times.

BANKAJIbCKUE KOTTOWUJIHBIE PHIBbI: BUOPA3HOOBPA3UE,

BU1OOBPA3OBAHUE, CUCTEMATHKA

Bboraanos B.9J.
Jlumuonoruueckuit unctutyt CO PAH, Upkytck, Poccus
bakhtiar.bogdanov@mail.ru

UzBectHo, uro crneunduka Oaiikadbckod uXTHO(ayHBl oIpenenseTcs pazHooOpasueM
SHJIEMUYHBIX KOTTOUAHBIX pbi0. B 03epe obutaror 40 BHIOB, oTHOCAIMXCS K 12 pomam: Abyssocottus
korotneffi Berg, 1906; A. elochini Taliev, 1955; A. fuscus Bogdanov, 2014; A. gibbosus Berg, 1906; A.
pumilus Bogdanov, 2014; A. subulatus Dybowski, 1908; Asprocottus herzensteini Berg, 1906; A.
abyssalis Taliev, 1955; A. intermedius Taliev, 1955; A. korjakovi Sideleva, 2001; A. parmiferus Taliev,
1955; A. platycephalus Taliev, 1955; A. pulcher Taliev, 1955; Batrachocottus baicalensis Dybowski,
1874; B. multiradiatus Berg, 1907; B. nikolskii Berg, 1901; B. talievi Sideleva, 1999; Comephorus
baicalensis Pallas, 1776; C. dybowskii Korotneff, 1904; Cottinella boulengeri Berg, 1906;
Cottocomephorus inermis Jakowlew, 1890; C. comephoroides Berg, 1901; C. grewingkii Dybowski,
1874; Cyphocottus megalops Gratzianow, 1902; C. elegans Taliev, 1948; Leocottus kesslerii Dybowski,
1874; Limnocottus godlewskii Dybowski, 1874; L. bergi Dybowski, 1908; L. bergianus Taliev, 1935; L.
griseus Taliev, 1955; L. pallidus Taliev, 1948; Neocottus werestschagini Taliev, 1935; N. thermalis
Sideleva, 2002; Paracottus knerii Dybowski, 1874; Procottus jeittelesii Dybowski, 1874; P. bicolor
Dybowski, 1908; P. gotoi Sideleva, 2001; P. gurwicii Taliev, 1946; P. major Taliev, 1944; P. minor
Taliev, 1946.

DTO DSBOJIOIMOHHO MOJIOfas Tpymma, chOPMHUPOBABIIAsCS HEMOCPEACTBEHHO B baiikame, B
YCIOBUAX CUMIIATPUUICCKOTO oOuTaHuA. Hap;my C «XOopoumuMH1 BUJaMu» B Baiikane odurarot «(I)OpMI;I»,
HaxoOosIuecd Ha pa3HbIX JSTalax BI/I)IOO6paSOBaHI/I$I, qTo I[aéT KIIFOY K INOHHMMAHHUIK BO3MOXKHBIX
CIICHApUCB IMPOUCXOKACHHNA BUIOB.

I/ICCJ'IGI[OBaHI/Ie IMoKa3ajao, 4TO XOpOIIO BBIPAXCHHBIC TAKCOHOMHUYECCKHUE I'paHULBI XapaKTCPHBI
U TIyOOKOBOAHBIX BHIOB pomoB Abyssocottus, Asprocottus, Comephorus, Cottinella, Limnocottus u
Neocottus. Jlnst mpuOpekHBIX W 9BpUOATHBIX KOTTHI poaoB Batrachocottus, Cottocomephorus,
Cyphocottus, Leocottus, Paracottus u Procottus xapakTepeH BBICOKHIT BHYTPHBHIOBOMN MOITUMOP(U3M H
OTCYTCTBUE YETKUX MEXBUOBBIX Pa3IHUUi.

XapakTep MEXKBHJOBBIX pa3lU4Mii W  BHYTPUBUAOBOIO  MOIUMOp(H3Ma  MO3BOJISIET
MPEAIOIOXKUTh, YTO BH}1006pa30BaHHe y OalKanbCKUX KOTTOUIHBIX pm6 IIPOUCXOAUIO U IPOAOKAECTC
B HACTOAIICC BpeMs HYTéM MOp(I)O-BKOJIOFI/I‘IeCKOfI ,ZlI/IBepCI/I(I)I/IKaI_II/II/I HCXOJHOIo Buaa, € HOCJ’IeI[y}OH_ICf/i
PENPONYKTUBHOM M30ssinueli oopa3zopaBuinxcst opM. OCHOBHBIMH «HHCTPYMEHTAMUY BUI000Pa30BaHUS
ciykar naHamadTHo-0aTUMeTpUYecKasl cerperaius MOMyJsuui, BHYTpUBHI0Bas AuddepeHmans Ha
KPYITHYIO, MEJIKYIO U KapJIUKOBYIO (OpPMBL. A MEPBUYHYIO PENPOAYKTHUBHYIO M30JISILHUIO OOecrieynBaeT
Pa3HOBPEMEHHBIN HEPECT MOMYJISILIHM.

ANALYSIS OF DIATOM ALGAE FROM THE WATER COLUMN AND

BOTTOM SEDIMENTS OF SHIRA LAKE (KHAKASSIA, RUSSIA)
Bolobanschikova G.N.}, Rogozin D.Yu."?, Firsova A.D.?, Rodionova E.V.},
Degermendzhy N.N.#, Shabanov A.V.°
YInstitute of Biophysics Siberian branch of RAS, Krasnoyarsk, Russia
’Siberian Federal University, Krasnoyarsk, Russia
3Limnological Institute, SB RAS, Irkutsk, Russia
*Krasnoyarsk state medical University by.V.F.Voino-Yasenetsky, Krasnoyarsk, Russia
°L.V. Kirensky Institute of physics SB RAS, Krasnoyarsk, Russia
galina.ibp@mail.ru
Lake Shira as a meromictic lake is object of interest for paleolimnological studies. In May 2011

core samples were collected from the bottom of Lake Shira and the species composition of diatom algae,
which serve as bhioindicators of the state of the lake, were studied. In addition, in 2012, seasonal water

63



samples and material from sediment traps were collected and the species composition of diatoms in them
was analyzed. The results of the analysis showed that the lake, like in previous years of research, was
dominated by Cyclotella choctawhatcheeana Prasad. Diatoms were found twice in the studied core above
the white carbonate layers and were absent in other layers. The species living in the lake at present were
observed down to the first white carbonate layer, including the predominant Cyclotella
choctawhatcheeana. This fact presumably proves the consistency of the species composition of diatoms
and the overall stable condition of the lake since 1946 (Rogozin et al., 2005). Down to the second white
carbonate layer, the dominant species were Aulacosira valida (Grunow) Krammer and Aulacosira italica
(Grunow) Simonsen. Nitzchia sigmodea (Nitzsch) W. Smith and Fragilaria construens var. venter
(Ehrenberg) Grunow were also observed at these depths, dating approximately to 1655-1690. These are
freshwater species that belong to the diatoms of arctic, alpine, and temperate latitudes, which develop in
shallow waters under moderate temperature conditions. This fact suggests that Lake Shira was less salty
in the middle and end of the 17th century than today.

AHAJIN3 TUATOMOBBIX BOJOPOCJIENA BOJHOM TOJIIIHA U

JOHHBIX OTJIO)KEHI/II/I O3EPA I[II/IPA (XAKACI/IH POCCI/IH)
BoaoGanmukosa I'.H.! , Poro3un /I. 10" (I)npcosa A. I[ Poxuonosa E.B.
I[erepMeHzmm H.H.", H_IaﬁaHOB A.B>
I/IHCTHTyT onodu3nku CI/I6I/IpCKOFO otaenenus PAH, Kpacnosipck, Poccust
CI/I6I/IpCKI/II/I ®enepanpublii YHuBepcutet, Kpacnosipck, Poccus
® JIuMHONIOTrHYECKHi unctutyt CO PAH, Upkytck, Poccust
KpaCHOSIpCKI/II/I rOCyIapCTBEHHBI MEIUIIMHCKUN yHUBEpCUTET M. B.D. BoliHo-
SAcenenxoro, Kpacnospck, Poccus
I/IHCTI/ITyT ¢uzuxu um. JI.B. Kupenckoro CO PAH, Kpacnosipck, Poccus
galina.ibp@mail.ru

MepoMHUKTHYIECKHE 03epa MPEACTABIIIIOT CO00H MHTEPECHBIE OOBEKTHI IJIST M3YYCHHS C TOYKH
3penus naneosumuooruu. O3epo lupa sBusercs omaumM u3 Takux o3ep. B mae 2011 roma co qHa o3epa
6I)I.H B34AT KCPH U U3YUYCH BHHOBOﬁ COCTaB 6I/IOI/IHILI/IK3TOpa COCTOsIHUSA, U Pa3BUTHA 03€pa — JUATOMOBBIX
Bojopocieid. Taxxke, B Tederne 2012 roma OBIIHM OTOOpAaHBI M MpOAHATM3UPOBAHBI HA BHUIOBOW COCTaB
JAUATOMOBBIX CE30HHBIC HpO6LI BOJABI 1 MaT€pHralibl CCAMMCHTAIMOHHBIX JIOBYIICK. Pe3y.HBTaTBI aHaJIn3a
Hp06 BOABLI U CEAMMCHTALIMOHHOTI'O MaTe€puajia IoKa3ajih, 4YTO Ha I[aHHBIfI MOMCHT B 03€p€, KaKk U B
npeablIyle roxasl  uccienoBanuii, momunupyer Bupa Cyclotella choctawhatcheeana Prasad. B
HUCCJICAOBAHHOM KCEPHC JUATOMOBBIC BOJOPOCIA OBLIH 06Hapy>KeHH ABAXIBI - TICPEO OeIbIM
KapOOHATHBIMH CIIOSIMHA. B Apyrux ciosx crparurpaduyeckd ITUaTOMOBBIE oTcyTcTBOBamd. Jlo 1-To
0eaoro ciaost Ha6J’IIOZ[a.]'II/ICI) BUEI, 06I/ITaIOHII/IC B 03€pE€ U B HACTOAIIECC BpEMs, B TOM UYUCIIC U
JOMHHHUpYIOIIass B o3epe Ha naHHbli MomeHT C. choctawhatcheeana, uyTo mnpennonoXuTENEHO
CBHUACTCIILCTBYCT O HCU3MCHHOCTU BHUAOBOI'0 COCTaBa ,Z[I/IaTOMeﬁ 03¢€pa C 1946 roga, a BMCCTC C TCM U
cocTostHHS Bojoema B obmieM. /o 2-To 6emoro kapOOHATHOTO CJIOS JOMHHHUPYIOIIMMY BHIAMH, CYIIS T10
KOJIMYECTBY CTBOPOK, sBasuinch Aulacoseira valida (Grunow) Krammer u A. Ambigua (Grunow)
Simonsen. IlomMuMo HHX Ha 3TUX TIyOMHAX, AATUPYIOUIMXCS NOpuOIM3nUTeNbHO 1655-1690 1T,
Berpeuanuck Nitzschia sigmoidea (Nitzsch) W. Smith, Fragilaria construens var. venter (Ehrenberg)
Grunow. I[aHHBIe BUABI ABJIAIOTCA IIPECHOBOJIHBIM M OTHOCATCA K TI'PYIIIIC IIHaTOMCfI APKTUYCCKHUX,
ANBIIUNCKUX | YMEPCHHBIX IMHUPOT, PA3BHUBAIOIIMUXCA B MCJIKOBOAHBIX BOAOCMAaxX B YMCPCHHBIX
TEMIIEPAaTypHBIX YCIOBUSX, YTO CBUJETEILCTBYET O TOM, 4TO o3epo Illupa B cepenune u xoHue 17 Beka
SABJIAJIOCH MCHCC COJICHBIM, YEM B HACTOAIICC BPpEMA [1]

Jlureparypa
1. Bolobanschikova G.N., Rogozin D.Yu., Firsova A.D., Rodionova E.V., Degermendzhy N.N.,

Shabanov A.V. 2015. Analysis of diatom algae from the water column and bottom sediments of

Shira Lake (Khakassia, Russia). Contemporary Problems of Ecology. 8 (2). 173-185.

SPECIFIC CHARACTERISTICS OF CURRENT STRUCTURE OF

MICROPLANKTON IN LAKE BAIKAL
Bondarenko N.A., Obolkina L.A.
Limnological Institute SB RAS, Irkutsk, Russia
nina@lin.irk.ru, ola@lin.irk.ru

Protists are an informative link in the assessment of the state of aquatic ecosystems because of
their short life cycle and ability of fast response to environmental changes. The state of planktonic ciliates
and phytoplankton was analysed using literature data (Gajewskaja, 1933; Antipova, 1964; Kaplin, 1970;
Popovskaya, 1991; Baikal Science, 2012, etc.) and original data.
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In recent years, the composition of planktonic ciliates changed, especially in the littoral area
during the ice period. Species diversity of the cold-water spring assemblage was enriched with haptorids
and prostomatids. Species of the genera Didinium, Monodinium, Cyclotrichium, Bursellopsis, and
Urotricha, which had not been recorded in Lake Baikal before, were detected. Marituja pelagica, which
was considered to be a lake endemic species, was found rarely and in smaller amount. The dominant
assemblage of ciliates of the late 1990-s and early 2000-s differed from that of 1926-1928 and the 1960-s:
oligotrichs were represented by Strombidium in low-productive years and by tintinnids in years of mass
development of diatoms. The littoral plankton can be dominated by prostomatids during the growth of
dinoflagellates, whereas the plankton near the settlements is represented by the most common
strobilidiids.

The abundance of the genus Chlamydomonas inhabiting the littoral phytoplankton increased
sharply in summer (up to 10° cells/L). In 1975-1999, however, the researchers did not register these
nanoplanktonic algae in the plankton. Their single specimens were recorded only in the early 2000-s.
Moreover, other new inhabitants of the littoral plankton were recorded in abundance: filamentous algae of
the genus Spirogyra, whose rapid vegetation in the benthic communities had been described earlier
(Kravtsova et al., 2012; Timoshkin et al., 2014). The algae of the “Baikal assemblage” were not recorded
here or only single specimens were registered in the spring period of highly-productive years of the 21%
century: Aulacoseira baicalensis, Cyclotella baicalensis, and Stephanodiscus meyeri, which were
considered endemic species of the lake, and a spore-forming form A. islandica. The abundance of large-
cell diatoms decreased in the pelagic area by the end of the 20" century (up to 1-2 g/m® early their
biomass could reach 4 g/m® in spring). A haptophyte nanoplanktonic alga from the genus
Chrysochromulina, registered earlier in summer, is now a constant and abundant inhabitant of both
pelagic and littoral areas of the lake. Mass mortality of fish in small European lakes was attributed to
intense growth of representatives of this species (Hansen et al., 1994).

Another interesting fact is that the littoral and pelagic areas of the three basins of Lake Baikal are
inhabited by chrysophytes of the genera Bitrichia and Dinobryon, typical dwellers of mountainous lakes
of Pribaikalye, which have not been recorded before.

Taking into consideration close dependence of the composition and abundance of planktonic
ciliates on the composition and abundance of phytoplankton, we may state that the changes revealed in
the lake protist assemblage may be affected by the same factors caused these changes. If the increase of
the role of the small-cell plankton in the littoral area may be attributed to the increase of the local
anthropogenic impact, the emergence of species inhabiting the mountainous lakes is the effect of a more
global factor.

This work was supported by the state budget project of the Siberian Branch of the Russian
Academy of Sciences VI1.51.1.10 “Recent State, Biodiversity and Ecology of the Littoral Zone of Lake
Baikal”.

OCOBEHHOCTHU CTPYKTYPbI MUKPOIIVTAHKTOHA

O3EPA BAMKAJI HA COBPEMEHHOM DTAIIE

bonnapenko H.A., O6oakuna JLLA.
JIumuonorunueckuit uHCTUTYT Cubupckoro otaenenus PAH, r. Upkyrtck, Poccus
nina@lin.irk.ru, ola@lin.irk.ru

[IpoTHCTHI ABISFOTCS UHPOPMATHBHBIM 3BEHOM IPH OIICHKE COCTOSIHUSI BOJTHBIX DKOCHCTEM B
CBS3M C KOPOTKMM J>KM3HEHHBIM IIMKIOM M CIOCOOHOCTBIO OBICTPO pearnpoBaTh Ha H3MECHEHUS
okpyxartoieit cpenpl. C ucronb3oBanuem iurepatypHbix (Gajewskaja, 1933; Antunosa, 1964; Kamus,
1970; Ilonosckas, 1991, baiikanosenenue, 2012 u Ap.) U OPUTHHANBHBIX NAHHBIX MPOBEJCH AaHAIN3
COCTOSTHUS TJTAHKTOHHBIX HH(PY30prii 1 PUTOINIAHKTOHA HA COBPEMEHHOM JTarle.

B mocnexgHue rompl B cocTaBe IUIAHKTOHHBIX HH()Y30pHUH MPOHM3ONLIH HU3MEHEHHs, OCOOEHHO
3aMETHbIE B MPUOPEKHOW 30HE B MOJICAHBIH MEpHOA. 3a CUET TanTOpUA U HPOCTOMAT YBEIWYMIOCH
BHJIOBOE Pa3HOOOpa3re XOJIOJHOBOJIHOTO BECEHHETO KOMILIEKCA, MOSBIIINCH PaHee HE OTMEUCHHBIE IS
Baiikana Buaet pomo Didinium, Monodinium, Cyclotrichium, Bursellopsis, Urotricha; pexe u B
MEHBIIEM KOJIMYECTBE BCTPEUAETCS CUMTABIIASACA SHAEMHKOM o3epa Marituja pelagica. JJoMmuHaHTHBIIR
komIuiekc uHQy3opuit B KoHue 90-x u Hauvane 2000-x oriwmuanca ot 1926-28 rr. m 60-x rT.: cTanu
mpeodagaTh  MallOpECHUYHBIE  WHQPY30pHH, TIPEACTABICHHBIE B  MAJONPOAYKTUBHBIE  TOMBI
CTpOMOMIUYMaMHu, a B TOABI MacCOBOTO DPa3BUTHA IHATOMOBBIX BOJOpPOCIEH — THHTHHHHAaMHU. B
NPUOPEKHOM TUIAHKTOHE B IEPUOJBI PA3BUTHA JUHO(DUTOBBIX MOTYT JOMWHHPOBATH MPOCTOMATHI, B
TUTAHKTOHE Y HACEJICHHBIX ITYHKTOB — IIUPOKO PACIPOCTPAHEHHBIE CTPOOHININYMBI.

B mpubpexnom (UTOMIAHKTOHE JIETOM PE3KO BO3pocia YHCIEHHOCTh BHIOB pola
Chlamydomonas (6onee 100 Toic. ki./m). Panee (1975-1999 rT.) riccnenoBaTenu 3TH HAHOTUIAHKTOHHBIC
BOJIOPOCIIH B COCTaBE TUIAHKTOHA HE PETUCTPHPOBAIH, B €JUHUYHBIX KOJIMYECTBAX CTaIH OTMEYaTh
tonbko B Hawaie 2000-x romoB. Kpome Toro, B mpuOpeXHOM IJIAaHKTOHE B OOWJIMM MPHCYTCTBYIOT
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Jpyrue HOBbIe OOUTATENN — HUTYAThIe BOJOPOCIIN pojia SPirogyra, GypHas Beretarys KOTOpbIX B JOHHBIX
cooOmmecTBax onucana panee (Kpaemosa u mp., 2012; Tumomkun u np., 2014). 3neck xe B BECECHHUH
nepuon NponyKTHBHBIX TromoB XXI| Beka orcyrcTBoBanu (Wiad OBUIM IPENCTABICHBl €AWMHUYHBIMHU
9K3EMILISIPaMH) BOJOPOCIH «0allKallbCKOro KOMIUIEKCay: CYMTABIIUECs dHIeMHKaMu o3epa Aulacoseira
baicalensis, Cyclotella baicalensis, Stephanodiscus meyeri, a Taxke crnopoobpa3syromias (opma A.
islandica. B menaruanu oOmiine KpyImHOKJIETOYHBIX JHATOMOBBIX BOJOPOCIEH CHH3MWIOCH K KOHIY XX
Beka, 70 1-2 r/mM° paHble B BBICOKOIPOAYKTHBHBIC IOABI OMOMACCa BECCHHEr0 KOMILIEKCA MOTIA
mocrurate 4 r/mM°. TanrouToBas HaHOIIAHKTOHHAs BoXOpocib w3 poxa Chrysochromulina, mpexie
BCTpEYaBIIAsCS JIETOM, TEIEPb SBJISETCS MOCTOSHHBIM U MHOTOYHMCIICHHBIM OOUTATENeM H TeJlaruaiy, 1
npuOpexbst o3epa. C MHTCHCUBHBIM Pa3BUTHEM IPEICTaBUTENECH 3TOrO pofa B MalblX o3epax EBporbl
CBS3BIBAIOT MaccoBylo TubOenb pwiObl (Hansen et al, 1994). U camplii mHTEpecHBIH (GakT — 3TO
MPUCYTCTBHE HE TOJILKO B MPUOpEkKbe, HO M B IENarnajld BCeX 3-X KOTIOBHH THUIIHMYHBIX OOHTATEINEH
ropHbix o3ep [Ipubaiikaibs — BUAOB 30J0TUCTBIX BoJOpociei u3 ponos Bitrichia u Dinobryon, kotopsie
panee B baiikaje He perHCTPHPOBAIHCE.

VY4uuTHIBas TECHYIO 3aBUCUMOCTH COCTaBa M KOJMYECTBA MJIAHKTOHHBIX MH(Y30pHUil OT cocTaBa U
o0mnst GUTOMIIAHKTOHA, MOKHO KOHCTATHPOBATh TOT (hakT, YTO BBISBICHHBIC U3MEHEHUS B KOMILICKCE
IIPOTUCTOB 03€pa MOI'YT yKa3blBaTh Ha BIMSHUE OJHMX M TeX ke (PakTOpOB, BbI3BABIIUX HX. Eciu
YCUJIGHHE POJIM MEJKOKJIETOYHOTO TNIAHKTOHA B MMPHOPEKbE MOKHO OOBSCHUTD YBEIMUCHHUEM JIOKATEHON
AHTPONOT'CHHOW HArpy3Kd, TO MOSBJICHHE BHIOB W3 TOPHBIX O3€p — 3TO PE3yJIbTaT BIHMSHUS Ooiee
MacmTabHoro (hakTopa.

PabGora BEITIONIHEHA B pamKkax TrocOmwomKkeTHOro mpoekTa Cubupckoro otaenenus PAH Ne
V1.51.1.10 «CoBpemMeHHOE COCTOSTHIE, OMOpa3HOOOpa3ne U DKOJIOTHS MPUOPEKHOH 30HBI 03epa balikamy.

ADAPTATION MECHANISMS OF ANAEROBIC SULFATE-REDUCING
BACTERIA TO LIFE IN OXYGEN-CONTAINING WATER

ECOSYSTEMS
Bryukhanov A.L."2 Pimenov N.V.2 Dolla A.2
! Lomonosov Moscow State University, Faculty of Biology Moscow, Russia
2 Winogradsky Institute of Microbiology RAS, Moscow, Russia
¥ Laboratoire de Chimie Bactérienne, CNRS, Marseille, France
brjuchanov@mail.ru

Sulfate-reducing bacteria (SRB) are considered as strict anaerobic microorganisms, but cells of
many SRB species are able to survive in the presence of oxygen and to be metabolically active in
periodically aerated habitats — cyanobacterial mats, coastal sediments, subsurface seawaters, biofilms,
sedimentary ore deposits, activated sludge of waste waters, etc. Some Desulfovibrio spp. can oxidize
organic substrates at millimolar concentrations of oxygen even. However, the resistance of SRB to O,
decreases with the accumulation of sulfides in the environment, since their oxidation leads to the
formation of reactive oxygen species (ROS). Also, O, is able to inactivate the key enzymes of SRB cells
(hydrogenases and lactate dehydrogenase) directly.

The aim of this work was to study the systems of antioxidative defense in several representatives
of the genus Desulfovibrio, which belongs to the most aerotolerant SRB subgroup, widespread in a
variety of aquatic ecosystems (seas, estuaries, waste and mine waters, water-supply wells, etc.). In
addition, aerotolerance of Desulfofrigus euxinos was studied — this is a first SRB, isolated from
subsurface water column of the Black Sea, where the concentration of dissolved O, is about 310 uM.

The physiological (behavioral) mechanisms to protect SRB cells from aerobiosis include flocks
formation, symbiotic relationships with aerobic microorganisms and negative aerotaxis. The enzymatic
antioxidative mechanisms in addition to proteins that remove ROS also include periplasmic, membrane
and cytoplasmic electron transport chains of oxygen reduction. It has been shown that besides classic
antioxidant enzymes (SOD, catalase and peroxidases), Desulfovibrio spp. and Dsf. euxinos possess unique
alternative enzymes (non-heme Fe-containing proteins) — superoxide reductase and NADH-dependent
peroxidases (rubrerythrins and nigerythrin).

An over-expression (3-9-fold) of genes encoding superoxide dismutase (sodB), superoxide
reductase (sor), nigerythrin (ngr), rubrerythrins (rbrl and rbr2), alkyl hydroperoxide reductase (ahpC),
rubredoxin:oxygen oxidoreductase (roo) and thiol peroxidase (tpx) in Desulfovibrio vulgaris
Hildenborough was observed under conditions of moderate oxidative stresses. The expression of similar
genes in Dsf. euxinos was less pronounced; however, an interesting fact was that sor and roo genes were
monocistronic — it was not known previously for sulfate-reducing microorganisms, and these genes were
acquired by Dsf. euxinos genome apparently due to horizontal gene transfer. We have also shown that the
mutant strains of Dsv. vulgaris Hildenborough (Asod, Asor and AsodAsor) were more sensitive to
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oxidative stresses in comparison with the wild-type strain — the growth of the double-deletion mutant was
inhibited by oxygen (21%, 10-30 min exposure) in particular strongly.

We investigated the effect of oxygen stresses on the sulfate reduction rate (SRR) and growth of
Dsf. euxinos and several Desulfovibrio spp. cultures as well as cellular consumption of oxygen. The
growth and SRR of Dsf. euxinos decreased 2-fold after addition of 2.6% O,, and were completely stopped
with 13% O, in the gas phase. Polarographic experiments demonstrated that the maximum rates of O,
consumption by the whole cells of Dsf. euxinos achieved in the presence of pyruvate (19.0 nmol/min x
mg protein), NADH (16.0 nmol/min x mg protein) and lactate (15.3 nmol/min x mg protein) as electron
donors, whereas strains of the genus Desulfovibrio consumed O, much better in the presence of H, — up to
570.0 nmol/min x mg protein. The concentration of c-type cytochromes in Dsf. euxinos cells was 0.55
nmol/mg protein, which was 4-7 times lower than in the cells of Desulfovibrio spp. strains.

Thus, aerotolerant SRB species possess multi-component and effective systems of antioxidative
defense that allow them to exist in habitats periodically exposed to oxygen.

This work was partially supported by RFBR grant No. 12-04-91052-CNRS_a (PICS#6041) and
RFMEF160414X0108 project (agreement with the Ministry of Education and Science No. 14.604.21.0108
of 08.07.2014).

MEXAHHU3MbBI ATJAITAIIUA AHASPOBHbIX
CYJIB®ATPEAYHUPYIOIINX BAKTEPUU K CYHIECTBOBAHHIO B

KHUCJIOPOA- CO,Z[EP)KA]J_[l BOI[HI)IX 3KOCI/ICTEMAX

Bpioxanos A.JL."% Tumenos H.B.?, oana A.°
"MockoBckuii FOCYILapCTBeHHLII/I yHuBepcuteT uMeHu M.B.JIoMoHOCOBa,
ouonoruueckuii paxynabret, Poccust
I/IHCTI/ITyT mukpo6uonoruu uM. C.H. Bunorpanckoro PAH, Mocksa, Poccust
3Laboratoire de Chimie Bactérienne, CNRS, Marseille, France
brjuchanov@mail.ru

Cynbharpenyuupyromux O6aktepuii (CPB) OoTHOCAT K CTpOro aHa’poOHBIM MHUKPOOpPraHH3Mam,
OJTHAKO KJICTKHM MHOTHX BHJIOB CIIOCOOHBI COXPAHSTh YKM3HECIOCOOHOCTh B MPHCYTCTBUHM KUCIOpPOJa H
OBITh METaOONMMYECKN AaKTHUBHBIMH B TIEPUOAMYCCKH adPHUPYEMBIX OHOTOIAX — IMAHO-OAKTEpPHATbHBIX
MaTax, IPUOPEKHBIX JIOHHBIX OCaJIKaX, IMOJIINOBEPXHOCTHBIX MOPCKUX BOJAX, OMOIUICHKAX, OCAJTOYHBIX
OTJIOKCHHUSX PYIHBIX MECTOPOXKICHHUI, aKTHBHBIX MJIaX CTOYHBIX BOA M T.n. Hexoropeie Desulfovibrio
SPpP. Aaxke MOTYT OKMCJISITh OpraHHYecKre cyOCTpaThl IpH MIJUTUMOJISIPHBIX KOHIEHTPALHUIX KHCIOPOa.
Opnako ycroiunBocts CPb k O, cHMXaeTcsi MpH HAKOIUIEHHH CYIb(QHUAOB B Cpeie, MOCKOJIBKY HX
OKHCIIEHHE TIPUBOJUT K 00pa3oBaHMIO aKTUBHBEIX (popm kuciopoma (ADK). Kpome toro, O, cmocodeH
HETOCPEACTBEHHO HMHAKTHBHPOBaTh KitodeBble Qepmentsl B kietkax CPB  (ruagporenassl u
JaKTaTACTHIPOreHasy).

Lenbto naHHON paboThl ABUIOCH M3YYEHHE CUCTEM AHTHOKHCIUTENIBHOM 3alUThl Y HECKOJIBKUX
npezncrasuTeneii poma Desulfovibrio, orrocsmerocs k mambonee asporonepantroit moarpymmae CPB,
IIMPOKO PACTIPOCTPAHEHHOW B PAa3NIUYHBIX BOJHBIX IKOCHCTEMax (MOPSX, ICTYapHsSX PEK, CTOYHBIX M
HIAXTHBIX BOJAX, BOJ03a00OpHBIX CKBaXKHWHAX W T.1.), a Takxke y Desulfofrigus euxinos — nepsoii CPB,
BBIJICJICHHOH W3 MOANOBEPXHOCTHON BOAHOW Toimu YepHOro mMops, rie KOHLEHTPALUsl pacCTBOPEHHOTO
O, cocrasiser 310 MxkM.

Ouznonornueckre (MOBeAeHUECKHME) MexaHu3Mbl 3ammuThl kietok CPb ot  a’pobmosza
MPEJICTABISAIOT co00i (opMupoBaHue (GJIOKOB, CUMOMOTHYECKUE B3aUMOJCHCTBHS C a’dpPOOHBIMHU
MHUKPOOPraHU3MaMH U OTPULATEIbHBIH aspoTakcuc. DepMeHTaTHBHBIC aHTUOKUCIUTENbHBIE MEXaHU3MBI
noMuMo OenkoB, yaamstomux ADK, BKIIOUAIOT TaKKe MepUIlia3MaThieckue, MeMOpaHHBIE |
UTOIIa3MAaTHYECKUE JIEKTPOH-TPAHCIIOPTHBIE IIEMTH BOCCTAHOBJICHUSI KUCIOpoAa. Bblio mokazaHo, 4to
B JIONOJHEHUE K KIIACCHYECKUM aHTHOKHCIHUTENbHBIM (epmentam (COJl, katanmasze u mepokcHiazam),
Desulfovibrio spp. u Dsf. euxinos o0namaioT yHUKaTbHBIMH —ajJbTEPHATUBHBIMU (pepMeHTaMH
(meremoBbpiMH  Fe-comepkamumu  Oenkamu) — cynepokcuapenykrazoii u  HAJIH-3aBucuMbIMu
nepokcuaa3zamMu (pyopepuTpuHaMy 1 HUTEPUTPUHOM).

B  ycnoBusix yMepeHHBIX OKHCIHMTENBHBIX cTpeccoB HaOmogamach 3-9-Tu  KpaTHas
CBEPXIKCIIPECCHsI TeHOB, KOAMPYIOUIMX Cynepokcumancmyrasy (SodB), cymepokcuapenykrasy (Sor),
Hureputpud (Ngr), pyopepurpunsi (rbrl u rbr2), ankuiruaponepokcuapeaykrasy (ahpC), pydopemsokcun:
KHCJIOPOJl OKcHaopeaykTasy (fo0) u TuojoByo mepokcumasy (tpX) y Desulfovibrio vulgaris
Hildenborough. Dxcrnpeccust ananoruudbix reHoB y Dsf. euxinos Obuta MeHee BBIPaKEHHOW, OIHAKO
WHTEPECHBIM OKazajcs TOT (hakT, 4yTo reHsl SOr u roo 3troit CPb okas3amiuch MOHOLMCTPOHHBIMH, YTO HE
ObUIO U3BECTHO paHee VI CyIb(PaTpe yUpPYyONNX MUKPOOPTaHU3MOB; M 3TH I'€HbI IIOSIBUIINCH B TEHOME
Dsf. euxinos, mo Bceii BUANMOCTH, O1aroaapsi TOpU30HTATEHOMY TiepeHocy. Hamu Takike OBIIO TIOKa3aHo,
yro mTammbl Dsv. vulgaris Hildenborough, myranTHble 1O TreHaM CYNEPOKCHUIIUCMYTa3bl M
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cymepokcuapenykrassl  (Asod, Asor u As0dASOr), ornmyarorcst OONBIIEH YyBCTBHTEIBHOCTBIO K
OKHUCIIUTENBHBIM CTpEccaM IO CPAaBHEHHUIO CO IITaMMOM JUKOTO THIA, NMPHYEM pPOCT JEJICHUOHHOIO
MyTaHTa 110 JIBYM T'€HaM MOAaBsuIcs Kuciopoaom (21%, 10-30 MuH 3KCTIO3UINS) OCOOEHHO CHITEHO.

Ha Dsf. euxinos u meckompkmx mrammax Desulfovibrio spp. Osu1o wccinenoBaHo BIUSHHE
KHCJIOPOJHBIX CTPECCOB Ha CKOPOCTh CyNb(AaTPenyKIIUH U POCT KYNbTYp, a TaK)KE M3YUYCHBI MPOIECCHI
HOTJIOIICHHsT KJIETKaMH KHCIopoaa. PocT KyabTypel M CKOpOCcTh cyibdarpenykuuu Dsf. euxinos
CHIDKQJINCH B 2 pa3a nociie BHeceHus 2,6% O; 1 moaHocTh0 npekpamanics npu 13% O, B ra3oBoii ¢ase.
[Nonsiporpaduueckue 3KCIIEPUMEHTHI MOKa3aJId, YTO MaKCUMalbHas CKOPOCTh noriomieHus O; HeabIMu
wietkamu Dsf. euxinos mocruraercst B mpucyrctBuu nupysata (19,0 umons/mMun x mr Oenka), HAJITH
(16,0 amMonb/MuH X Mr Oenka) u jakrata (15,3 HMoIb/MUH X MTr Oellka) B KauecTBE IOHOpA DIIEKTPOHOB,
Torna kak y mrammoB poaa Desulfovibrio mornomenue O, ObuI0 TOpa3no UHTCHCUBHEE B IPHCYTCTBUU
H, — no 570 umons/mMuH X Mr Oeika. KOHIEHTpamusi MATOXPOMOB c-Thma B Kierkax Dsf. euxinos
paBHsutack 0,55 HMonb/Mr Oenka, uro B 4-7 pa3 HIKe, 4eM B KICTKaX HCCIICIOBAHHBIX IITAMMOB
Desulfovibrio spp.

Takum oOpasoM, asporonepantHele BuAb CPB 001agaroT MHOTOKOMIOHEHTHBIMH U
3G QEKTUBHBIMU CHCTEMaMH AHTHOKHCIMTEIbHOW 3aIlUTHI, IO3BOJSIIOIIMMH UM CYIIECTBOBAaTh B
MECTOOOUTaHUAX, NEPUOJMUECKH MTOBEPTAIOLINXCS BO3ACHCTBHUIO KUCIOPOIA.

PaboTa yactTnyHo (uHaHCHpoOBanach 3a cueT cpeActB rpanta PODOU Nel2-04-91052-HIIHU a
(PICS#6041) un npoexra RFMEFI60414X0108 (cornamenue Munoopuayku P® Nel4.604.21.0108 ot
07.08.2014 r.).

METHANOGENESIS IN THEBOTTOM SEDIMENTS OF LAKE BAIKAL

WITH DIFFERENT GEOCHEMICAL CONDITIONS
Bukin S.V.}, Pavlova O.N.}, Kalmychkov G.V.2, Ivanov V.G.}, Hachikubo A.2, Khabuev
AV}, Morozov I.V.*, Zemskaya T.1.
'Limnological institute SB RAS, Irkutsk, Russia.
2\/inogradov Institute of Geochemistry SB RAS, Irkutsk, Russia.
3 Kitami Institute of Technology, Kitami, Japan.
*Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia.
sergeibukin@lin.irk.ru

Methane is the final product of anaerobic decomposition of organic matter in freshwater
ecosystems.It is known, that it’s formation in bottom sedimentsof stratified lakes and in other “cold”
ecosystems is the result of acetate fermentation (Kotsyurbenko, 2005; Nozhevnikova et al., 2007).In Lake
Baikal,according to the data radioisotopic analysis of substrateslabeled *C consumption, in upper
sediment layers of deep-water areas, as well as in the area of hydrothermal discharge (Frolikha Bay),
methane is predominantly produced during autotrophic methanogenesis (Namsaraev et al., 1995). In areas
of cold gas discharges, in accordance with the resultsof carbon isotopic composition analysis (Hachikubo
et al., 2010), biogenic methaneenclosed in a structure of gas hydrates is derived from acetate.These data
show that there are various metabolic pathways of methane formation in bottom sediments of Lake
Baikal, which can be connected with heterogeneity of sediment geochemical conditions.

We carried out the cultivation of naturalsediment microbial communities of methane seep
“Posolskaya Bank” and mud volcano “Peschanka”. These areas differ from each other by pore water
mineralizationlevel and genetic types of methane. During the experiment, samples of sediments were
exposed to anaerobic conditions at 10°C in liquid selective media supplemented with various substrates
for methanogenesis(sodium acetate, H,+CO,, methanol).It was found that the active processes of methane
generation in samples of surface sediments are recorded under cultivation with all the substrates, but
obtained values §°C-CH4-8D-CH, are typical for the gas formed by the fermentation of acetate.lt is
believed thatacetate in upper sediment layers of methane discharge areas is the final product of
degradation of organic matter which formed during photosynthesis and aerobic oxidation of methane.
Predomination of acetogenesisresults fromlow concentrations of sulfate ions in Lake Baikal, and leads to
forming ofdifferent types of microbial mats in areas of methane seeps (Zemskaya et al., 2015) and
stimulate acetoclasticmethanogenesis. In experiment, microbial communities of deep reduced sediment
layers used various methane precursors. So in communities of low-mineralized sediment mud volcano
“Peschanka”, CH, is produced mainly by hydrogenotrophic methanogens, and for sediment methane seep
“Posolskaya Bank” both acetoclastic and hydrogenotrophicmethanogenesis were fixed. Probably,
formation of methane from a certainsubstrate is determined by the difference of sediment geochemical
conditions that result in mass growth of different groups of methanogenic archaea in studied areas.

The work is performed within government task No 76.1.7. “Geo-biochemical research cycles of
methane...”.
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INPOLOECCBI METAHI'EHEPALIMHU B JOHHBIX OTJIOKEHUAX O3.

BAWKAJL, PASJII/I‘IAIOIJ_[I/IXCH FEOXI/IMI/I‘IECKI/IMI/I YCJIOBI/IHMI/I
Bykun C. B.! , HaBJIOBa O.H.! : Kaambrukos I'. B. , ABanosB B. F 7
Xatmlcyﬁo Al ,Xao0yeB A. B., Moposos U. B., 3emckan T.N.!
TumuONOrHUECKHMIA unctutyt CO PAH, Upkytck, Poccus
I/IHCTI/ITYT reoxumun uM A.I1. Bunorpagosa CO PAH, Upkytck, Poccus
¥ TeXHOIOrHYeCKHUiA nHcTuTyT Kutamu, Kuramu, AAnonus
I/IHCTI/ITyT XUMHYecKoi ouonornu u pyrmaamentanbaoi meaunuabl CO PAH,
HoBocubupck, Poccust.
sergeibukin@lin.irk.ru

MetaH — KOHEUYHBIH HPOAYKT aHA3pPOOHOTO pAa3lOKEHHsI OPraHWYecKOro BeLlecTBAa B
MPECHOBOJMHBIX ~ JKOCHCTeMax. M3BecTHO, dYTO ero oOpa3oBaHWEe B JIOHHBIX  OTJIOKCHUSX
CTpaTU(UIMPOBAHHBIX 03EP U APYIHX «XOJOJHBIX» HKOCUCTEMAaX B OCHOBHOM IPOUCXOIUT 3a CUET
¢depmenrtamuu anerata (Komropbenko, 2005; HoxeprukoBa u ap., 2007). B ozepe baiikan, cormacHo
JIAHHBIM PaIMOM30TOITHOTO AHAIN3a MOTPE6IeHHs CyOCTpaToB MedeHbIX 'C, B TIOBEPXHOCTHBIX CIOAX
JIOHHBIX OTJIOKEHHUM TITYOMHHBIX «()OHOBBIX» PallOHOB, a TAKXKE B 30HE THAPOTEPMAIILHOW pasrpy3Ku
(byxta ®ponuxa), MEeTaH MPEUMYIIECTBEHHO OOpa3yercsl B Mpolecce aBTOTPO(HONH MeTaHTeHepaluH
(Hamcapaes u ap., 1995). B 30Hax X0JOJHBIX pa3rpy30Krasa, B COOTBETCTBHH C PE3yJIbTaTaMH aHAIH3a
M30TOMIHOTO cocTaBa yrieponaa (Xaunky06o u ap., 2010), OMOreHHBIN METaH, 3aKITIOYCHHBIA B CTPYKTYpE
ra30BBIX TUAPATOB, 06pa3OBaHHO AlCTOKIIACTUYCCKOMY ITYTH. D1H JaHHBIC CBUACTCILCTBYIOT O HAJIMYHNU
Pa3IMYHBIX MyTel 00pa3oBaHMs METaHa B JOHHBIX OTIIOXKEHUAX o3epa baiikai, uro MokeT onpeaessTbes
Pa3sHOPOAHOCTBIO HX TEOXUMHUYECKUX YCIOBHM.

Hamu mnpoBeneHO KyJabTHBHPOBaHHME NPUPOIHBIX MHUKPOOHBIX COOOLIECTB IOHHBIX OCAJKOB
paiionoB MmetaHoBoro cumna «Iloconbckas banka» u rpszeBoro BynkaHa «llecuaHka» pazauyaromuxcs
YPOBHEM MHUHEpaM3allMKd MOPOBBIX BOA M TEHETHMYECKMMHU THIIAMHU pasrpysatomerocs rasa. B xone
9KCTIIEPUMEHTa OOPA3LBIJOHHBIX OTIOKEHHH 3KCIIOHHPOBAINCH B aHadpOOHBIX ycioBusx npu 10°C Ha
KHUIKUX CEJIEKTHBHBIX CpelJax C HOOaBICHHWEM DPa3IUYHBIX CyOCTpaTOB METaHOIeHe3a (aueTaT HaTpus,
H,+CO,, meraHom). YCTaHOBIEHO, YTO AKTHBHBIC MPOLECCH METaHOOOPA30BAaHMSAB ITOBEPXHOCTHBIX
CHOSIX 0CaIKOB PETHCTPHPYIOTCAIPH KYILTHBUPOBAHHHACO BCEMH HCHONB3YEMBIMH cyOcTpaTamu, OIHAKO
nonydennbie 3Hadenns & “C-CH, - 8D-CH, nexat B 061aCTH COOTBETCTBYIOIICH ra3y, 00pa3oBaHHOMY B
xoxe ¢epMeHTaMM anerata. BbICKa3aHO IPEIIONOKEHHE, 4YTO BIIOBEPXHOCTHBIX CIIOSX JOHHBIX
OTJIOXKEHUH B paillOHaX METAHOBBIX pa3rpy30K aleTaT SBJSIETCSI KOHEYHBIM INPOAYKTOM JECTPYKLMH Kak
(OTOCHHTE3UPOBAHHOTO OPraHUYECKOr0 BENIeCTBA, TaK W 0OOpa30BaHHOTO B TpoIEcce a’poOHOTO
okucieHuss MeraHa. IlpeoOmagaHue areroreHesa ompenessieTcss HU3KUMH KOHLEHTPALMSMU HOHOB
cynbdara B o3epe baiikan u npuBoaut K (GOpMHPOBAHUIO B 30HAX MHTEHCHBHBIX BBICAUMBAHMH MeTaHa
pasHBIX THIOB MHUKpPOOHBIX MaToB (3emckas wu ap., 2015), a Taxke pa3BUTHIO Tporecca
aleTOKJIACTHYECKOTOMeTaHoreHe3a. KylbTHBHpOBaHKWE MPHUPOAHBIX COOOMIECTB W3 BOCCTAHOBJICHHBIX
TIyOMHHBIX CJIOEB OCAAKOB CBUAETEIHCTBOBANIO OO0 HCIIONB30BAaHUU PAa3IMYHBIX MpeALlIeCTBEHHUKOB
MeTaHa. Tak B cCOOOIIECTBaX HHU3KOMHHEPAJIM30BAHHBIX JOHHBIX OTJIOXKEHHH TIPSA3EBOrO BYyJIKaHA
«[lecuankay MeTaH 0Opa30BHIBAJICS MPEUMYIIECTBEHHO IO aBTOTPOQHOMY IyTH, a IJisi JIOHHBIX
oTJ0KeHuil metanoBoro cuna «lloconbckas bankay mporecchl MeTaHTeHEPALUH OCYIIECTBISIIIICH KaKIIo
aIleTOKJIACTUYECKOMY, TaK M IO THAPOreHOTpopHOMY myTaM. BeposTHo, 0OpazoBaHue MeTaHau3 TOTO
WIN UHOTO cyOCcTpaTa ONpeAeisieTcsl pa3iniieM TeOXUMHYECKUX YCIOBHM, 00YCIIaBIMBAIOIINX MacCOBOE
pasBUTHE pa3HBIX IPYII METAHOT'€HHBIX apXel B OCaJlKkaxX UCCIELyEeMbIX PaiioHOB.

Pabota BeImomHeHa B pamkax roc. 3azaHus mo Teme Ne 76.1.7. «I'eobnoxmmuyeckue
WCCIICIOBAHUS LIUKJIOB METaHa. ..».

METAGENOMIC ANALYSIS OF VIRAL COMMUNITIES

IN LAKE BAIKAL
Butina T.V.%, Bukin Yu.S.}, Kabilov M R.%, Tupikin A.Ye.?, Potapov S.A.%,
Belykh 0.1}, Belikov S.1.1
'Limnological Institute SB RAS, Irkutsk, Russia
2CSU «Genomics», Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia
tvbutina@mail.ru
Viruses influence considerably numerous biochemical processes in water bodies and regulate
effectively abundance and species diversity of bacteria and phytoplankton. The aim of this work is to
study the diversity of viral communities in Lake Baikal. Main approach in our research is metagenomic
analysis — study of summary genetic viral material (virome) using newest high-performance technologies
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of sequencing and bioinformation analysis. Metagenomic studies of freshwater bodies are not numerous;
the available descriptions of marine virus genetic diversity considerably dominate in comparison with
ones for fresh waters. Viral comminities of largest and ancient freshwater lakes remain poorly studied.

Water sampling was performed at the basic station of Lake Baikal Southern basin. The analysis of
obtained genetic material of DNA-containing viruses was done using a plate Illumina MiSeq.
Bioinformation analysis of the obtained data set was carried out using special software. The fraction of
sequences identified as viral with a high degree of reliability was only 1.5% of the whole data set
obtained. It was found out during the analysis that identified sequences belong to 14 viral families. The
viruses of revealed families and genera affect a wide range of organisms. There is in the list of potential
hosts of viruses a wide spectrum of bacteria representing six large widely distributed phyla including
cyanobacteria. Besides, we have found out viruses affecting Archaea (Siphoviridae), algae
(Phycodnaviridae), amoebae, flagellates (Mimiviridae), fishes, amphibians (Alloherpesviridae), insects
(Baculoviridae, Iridoviridae) and mammalians (Poxviridae, Herpesviridae, etc.).

Hence, we performed first molecular-genetic analysis of viral communities (virome) from Lake
Baikal and obtained first data on taxonomic diversity of Lake Baikal viral plankton.

This work was performed according to State task no. VI1.50.1.4. and supported by RFBR within
Projects nos. 14-04-90421 and 14-44-04148 r_sibir'_a.

METATEHOMHBIV AHAJIN3 BUPYCHBIX COOBIIIECTB

O3EPA BAUKAJI
byruna T.B., bBykun 10.C.}, Ka6uios ML.P.2, Tynukun A.E. Tloranos C.A.%,
Beasix O.1.), Beankos C.1."
YTumuonormaeckuii unctutyt CO PAH, r. Upkyrck, POccus
2I_[KH «I"'enomuka», UXb®M CO PAH, r. HoBocubupck, Poccust
tvbutina@mail.ru

Bupycbl 0Ka3pIBalOT CYIECTBEHHOE BIHMSHAE HA MHOT'OYHCICHHBIE OHOT€OXMMHUYECKHE
npoleccsl B BojgoeMax, d3GGEKTUBHO PErYIUPYIOT YUCICHHOCTh M BUAOBOE pazHOoOpazue OakTepuil
¢utoriankToHa. Llens HacTosIiel padoThl — MCCICIOBAaHUE Pa3HOOOpa3us BUPYCHBIX COOOIIECTB B 03.
Baiikan. OCHOBHBIM MOJXOJOM B pabOTe CTajO MPOBEACHHE METaréHOMHOI'O aHaJIn3a — UCCIIEeIOBaHUE
CyMMapHOI'O  T€HETHYECKOI0  BHPYCHOTO  MaTepwaia (BHUpoMa) C  TOMOIIBIO  HOBEWIIMX
BBICOKOIIPOM3BOJUTEIBHBIX ~ TEXHOJOIMH CEKBEHHUPOBaHHMS W  OMOMH(GOPMALMOHHOTO  aHAJIN3a.
MeTareHOMHBIE HCCIICIOBAHUS MPECHBIX BOAOEMOB HEMHOTOYHMCICHHBI, HMEIOIIUECS OIMHCAHUS
TEHETHYECKOT0 pa3Hoo0pas3us MOPCKHX BHPYCOB 3HAUMTEIHHO MPEBBIMIAIOT TAKOBBIE IS MPECHBIX BOI.
BupycHble coobmiecTBa KpyImHEHIINX U JPEBHUX MPECHBIX 03€P OCTAIOTCS MaJlOU3y4YCHHBIMH.

OTt60p po6 BOIBI MPOU3BOIMIM HAa 0A30BOI CTAaHIIMU I0KHON KOTIOBHHEI 03. baiikan. Anamu3
MoJTydeHHOTO TeHeTmdeckoro marepuana JHK-comepikammx BHpycoB Tpou3BOAWIN Ha IutaTdhopme
[lluminaMiSeq. buonHpopMaMOHHBINH aHAIN3 MTOJYY€HHOTO MAaCCHBA JAHHBIX MPOBOAWIH C MTOMOIIBIO
CHENMANM3UPOBAHHBIX TporpamMm. M3 monydeHHOTo Habopa MJaHHBIX JOJS MOCIeN0BaTeFHOCTEH,
UACHTH(GHUIUPOBAHHBIX C BBICOKON CTENEHBIO JOCTOBEPHOCTH KaK BHPYCHBIE, cocTaBuia Bcero 1,5%. B
XOZ€ aHaNM3a YCTAHOBJIEHO, YTO OIPEAEICHHBIE IOCIECIOBATENbHOCTH NPHHAIISKAT 14 BHUPYCHBIM
ceMelcTBaM. BUpyChl BBIBIEHHBIX CEMEUCTB U POJOB NOPAXaOT IMPOKUM KPyr OpraHu3MoB. B crncke
MOTEHIMANBHBIX BUPYCHBIX XO035€B — IIUPOKHHA CIEKTp OaKTepui, MpeACcTaBUTEICH IIECTH KPYITHBIX
pacmpocTpaHeHHBIX (PUIyMOB, B TOM umcie nuaHoOakrepuil. Kpome Toro, oOHapykeHbl BUPYCHI apXxei
(Siphoviridae), Bomopocneit (Phycodnaviridae), amé6, dmaremwar (Mimiviridae), psi0o, amdbudwii
(Alloherpesviridae), wnacexombix (Baculoviridae, Iridoviridae) wu wmuekonuraroumx (Poxviridae,
Herpesviridae u ap.).

Takum 00pazom, B pe3ynabTare pabOTHI BIEPBBIC MPOBEAECH MOJEKYJISIPHO-TEHETHUECKUH aHaTN3
BUPYCHBIX coo0mecTB (BUpoma) o3. baiikan, mnoaydeHsl NepBble AaHHBIE O TAaKCOHOMHUYECKOM
pasHoobOpasznn 0aiKaIsLCKOTO BUPHOTUIAHKTOHA.

Pabota BeImomHeHa B pamkax rocygapctBenHoro 3amanuss Ne VI1.50.1.4.mpu ¢unaHcoBoit
nogaepkke npoektoB PODU Ne 14-04-90421 u Ne 14-44-04148 p_cubups_a.
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INVESTIGATION OF THE MICROBIAL COMMUNITY ASSOCIATED
WITH THE COLOURLESS SULFUR BACTERIA THIOPLOCA FROM

LAKE BAIKAL
Chernitsina S.M., Hal’zov I.A., Khanaeva T.A., Klimenkov 1.V., Zemskaya T.1.
Limnological Institute SB RAS, Irkutsk, Russia
sveta@lin.irk.ru

Bacterial mats forming by colourless sulfur filamentous bacteria Thioploca are found in Lake
Baikal in areas of the mineralized gas-containing fluids of different chemical structure (Zemskaya et al.,
2012). In these areas the increased receipt of chemical compounds which can be a source of power and
carbon is noted. It is known that Thioploca accumulates nitrate in the vacuoles, however nitrate is
practically absent in the Baikal water and pore waters, or doesn't exceed 0.1 mg/dm? (Grachev, 2001). So,
Thioploca concentrates nitrates from environment, or receives it as a result of activity of other bacteria.
Thioploca, being mixotroph and oxidizing hydrogen sulfide to sulfur, is the participant of three important
cycles (nitrogen, carbon and sulfur) in sediments. Thioploca can receive necessary elements and
substances from fluids and from other microorganisms. The sheath surface and free space inside can serve
as a habitat of microorganisms and protozoa, providing them with a substratum and an ecological niche,
free from toxic effect of hydrogen sulfide (Buck et al., 2013).

The thin structure of Thioploca was investigated with application of different types of
microscopy. Using of a confocal microscope while staining DAPI a significant amount of
microorganisms was observed in sheath of Thioploca. They had rod, filament and spiral form with
diameter to 1 mkm and were noted inside between trichomes and in polysaccharide sheath. Rod-shaped
microorganisms (1.2x0.2 mkm) located directly at a wall of trichomes in significant amounts were
visualized with using TEM. Non-vacuolated having electron-dense space bacteria (0.4 mxm) were noted
inside trichomes. In small amounts small-size not having membrane cells was observed. Bacteria with
well expressed intra cytoplasmatic membranes, characteristic for the metanotrophs of the first type were
found from outer side of a sheath.

By results of the gene 16S rRNA analysis were revealed groups of the microorganizm
participating in nitrogen cycle (Nitrospirae and annamox-group, Thaumarchaeotae) and sulfur cycle
(fam. Desulfobacteracea). Thioploca can cumulate nitrate produced by nitrite-oxidized bacteria in
vacuoles, especially if nitrates are limited or absent. For the first time in community of Thioploca the
Archaea are revealed — Euryarchaeotae (the representatives which producing methane) and
Thaumarchaeotae. Thus, chemolitotroph (Nitrospirae), chemolitogeterotroph (Euryarchaeotae, order
Methanomicrobiales), chemoorganotroph (Bacteroidetes, Chloroflexi) were found in the community of
Thioploca.

Investigations are continued and executed within the state tasks No 76.1.7. “Geochemical
investigation of methane cycles...”

NCCJEJOBAHUE MUKPOBHOI'O COOBHIECTBA, _
ACCOLIMNPOBAHHOI'O C BECHBETHOU CEPHOU BAKTEPEHN

THIOPLOCA SP. U3 O3EPA BAUKAJI
Yepuuusbina C.M., Xaab3oB U.A., XanaeBa T.A., Knumenkos U.B., 3emckas T.HU.
JInmuonoruueckuit uactutyt CO PAH, Upkytck, Poccus
sveta@lin.irk.ru

bakrepuanbHble Mathl, (GOpMUpyeMble OCCLIBETHBIMU CEPHBIMU HHUTYAaTaAMU OAaKTEpUSIMU poja
Thioploca, obHapyxeHsl Ha o3epe baiikan B paiioHax pa3rpy30K MHHEPaIM30BAaHHBIX Ta30COEPIKAIINX
¢uronioB pasHoro cocraBa (Zemskaya et al, 2012). B astux paifoHax OTMEYEHO IMMOBBIIICHHOES
NOCTYIUICHHE XUMHYECKHX COCAMHEHHUI, KOTOphIE MOTYT OBITh HCTOYHHUKOM SHEPrHHM H YIJIepoja.
U3BecTHO, uTo Oaiikanbckas Thioploca, HakamIuBaeT B CBOMX BaKyoOJSIX HUTPAT, OJHAKO B OaiKaIbCKOM
BOJEC M IOPOBBIX BOJAX OCAAKAX HHUTPAT MPAKTHUYECKH OTCYTCTBYeT, 60 He mpesbmmaer 0.1 mr/mM’
(T'paue, 2001). CnemosatensHo, Thioploca KOHIEHTpHUpPYET HUTPATHl W3 BHENIHEHW Cpembl, JTHOO
HOJIy4aeT WX B pe3ysibTaTe JKU3HEICATeIbHOCTH Apyrux Oakrepuii. Thioploca, 6yny4n mukcorpodom u
OKHCIISISE CEPOBOAOPO/I 10 CEPHI, SABISIETCS yIaCTHUKOM TPEeX BayKHBIX IIMKIIOB (A30Ta, yriieposa U cepbl) B
ocankax. HeoOXxoiMbIe 3JIeMEHTHI M BEIIECTBA OHA MOJKET IOTydaTh Kak 3 (IIOMIO0B, TaK M OT JPYTHX
MHKpPOOpraHu3MoB. [I0BEpXHOCTh 4eXja ¥ CBOOOJHOE MPOCTPAHCTBO BHYTPH MOXKET CIY)KUTh MECTOM
00HMTaHMSI MUKPOOPTaHM3MOB U MPOCTEHIINX, 00eCIeurBas UX CyOCTPaTOM U CO3/1aBasi IKOJIOTHUECKYIO
HHIITY, CBOOOJIHYIO OT TOKCHYECKOTO JieiicTBusI cepoBonopona (Buck et al., 2013).

Tonkass crpykrypa Thioploca Obiia wucciemoBaHa ¢ TNPUMEHEHHEM PA3IHYHBIX BHJIOB
Mukpockonuu. C HCroiap30BaHHEeM KOH(OKAIFHOTO MUKpOCKoma npH okparmmBannu JADU B uexmax
Thioploca nabnronanoch 3HAYUTENFHOE KOJIUYECTBO MHKPOOPraHu3MoB. OHHM MMENHU MaJOYKOBHIHYIO,
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HHUTEBU/IHYIO WM CIHPAJIEBUIHYI0 HOpPMY C ITHaMeTpoM 0 | MKM M OTMEYaluCh B M300WINH BHYTPH
MEXy TPUXOMaMH | B monrcaxapuanom uexie. C momorisio TOM BHyTpH uexioB Thioploca Ha cpesax
BU3YaJIM3UPOBaHbl  MANOYKOBUAHBIE  MHKpoopraHmsmbl  (1.2x0.2 ~ MKM),  pacmojoKeHHbIE
HETIOCPEJCTBEHHO y CTEHKH TPUXOMa B 3HAYUTENIBHBIX KOJMYECTBAX. BHYTpH dYexiia OTMEYCHBI
HeBaKyonu3upoBaHHble Oakrepuu (0,4 MKM), MMEIONIHE OOOJIOYKY M DSJICKTPOHOIUIOTHYIO O0JIACTh B
HeHTpe. B HeOONbIINX KOIMYECTBAX HAOIIONAINCh MEJIKOpa3MEpHbIE, HE MMEIOIINE 000JI0YeK, KICTKH
(0,2 Mxm). Taxke BHYTpHU YexJia HailIeHbI HE TIOX0XKHE Ha OaKTepHalbHbIe KIETKU CTPYKTYPHI, UMEIOLIHE
pasHyto GOpMy, U PacHoJIOKEHHbIC B HEIIOCPECTBEHHOM OJIM30CTH OT KIETOYHBIX CTeHOK. C BHEIIHEil
CTOPOHBI 4YexJia OOHApyXeHbl OaKTepHH, C XOPOIIO BBHIPAKECHHBIMH BHYTPHIUTOILIA3MATHYCCKUMHU
MeMOpaHaMH, XapaKTePHBIMH JJIsi METAaHOTPO(PHBIX OaKTEepHil EpBOro THUIIA.

ITo pesynbraram ananu3a reHa 16S pPHK BbisiBIIeHBI TPYIIIBI MUKPOOTaHH3MOB, YYaCTBYIOLINX B
nukiaax aszora (Nitrospirae u rpymnma anaamokc, Thaumarchaeotae) u cepsr (cem. Desulfobacteracea).
[TpoayuupyeMblii HUTPUTOOKUCISIFOIIMMHU OaKTEpUsIMM HHUTPaT MOXET HakaluuBathcs Thioploca B
BaKyOJIsIX, OCOOCHHO B YCJOBHSIX HEIOCTAaTKa W OTCYTCTBHS HHTPAaTOB B BOJE M OCaJKe. BrepBeie B
coobmectBe Thioploca BeisiBiieHbI apxen — ¢puirymsl Euryarchaeotae (mpencraBurenu npoaynupyomme
meran) W Thaumarchaeotae. Takum oOpa3om, oOHapykeHbI Kak xemoopranotpodsr (Bacteroidetes,
Chloroflexi), Tax u xemonuroasrorpodsr (Nitrospirae), u xemomurorereporpodsr (Euryarchaeotae mop.
Methanomicrobiales).

PaGoTbl B JaHHOM HAMpPAaBICHUH TPOAODKAIOTCS U BBIMOIHEHBI B pAMKax roc. 3aJaHus M0 TeMe
Ne 76.1.7. «['eoO0noxuMu4ecKre UCCIeI0BaHNUS IUKIOB METaHa. .. ».

CALCULATED HYDROLOGICAL CHARACTERISTICS OF MAIN

TRIBUTARIES OF LAKE BAIKAL UNDER MODERN CONDITIONS
Chernyshov M.S., Sinyukovich V.N.
Limnological Institute of RAS SB, Irkutsk, Russia
chernishov@lin.irk.ru

Global warming increasing since early 1970ies promoted changes of different degree in
characteristics of drainage of major part of Lake Baikal tributaries. It complicated the task of hydrological
validation while planning water management activity and construction of diverse facilities. In some cases,
the specialists have to use information such as maps, dependances, numerical values of parameters, etc.
obtained from observations performed 30-50 years ago, which do not reflect actual character of rivers
water regime. The available calculation patterns taking into account last years observation reveal often
considerable discrepancies with earlier data obtained by short series. In some cases they suggest
disturbance of homogeneity and stationary character of hydrological data.

The authors considered these problem concerning main tributaries of Lake Baikal (the Selenga,
Upper Angara and Barguzin RR.) providing ca. 2/3 of total drainage into the lake. Compilation of results
obtained during the whole observations period (including 2010) with ones available in the regional
bulletin of Russian Hydrometeorological Survey (Rosgidromet) (Resources of surface..., 1973) indicated
considerable discrepancies between them, which are ambiguous for different characteristics of drainage.

E.g., maximal water flow during spring floods with increase probability of 1% for the Selenga
and Barguzin RR. considerably decreased (16 and 14%, respectively), while for the Upper Angara R. it
increased (14%). Characteristic flow of rain floods of the same amount decreased as well, mainly for the
Selenga R. (29%) and Upper Angara R. (20%) and a little for the Barguzin R.

Minimal (diary) drainage in winter with increase probability of 97% for the Selenga R. increased
(27%), while for the Upper Angara and Barguzin RR. it practically did not change.

For minimal diary drainage in summer, the increase of calculated values is found only for the
Barguzin R. (ca. 10%), and at two other tributaries, their considerable decrease is observed — 31% for the
Selenga R. and 18% for the Upper Angara R.

The homogeneity of series of annual, maximal and minimal water flows in the studied rivers by
Fischer and Student criteria is mainly observed; it suggests a sort of transformation of conditions of
drainage formation.

The observed changes in calculated characteristics of drainage of main Lake Baikal tributaries
result probably from changes in hydrological processes since early 1970ies due to the warming. Similar
changes are observed for rivers at major part of Russian territory and are accompanied by a considerable
increase of drainage perennial variability.

This work is supported by Russian Foundation for Basic Research (14-45-04086 r_sibir'_a).
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PACYHETHBIE 'MIPOJIOI'MYECKHUE XAPAKTEPUCTUKH
OCHOBHBIX ITPUTOKOB O3. BAUKAJI B COBPEMEHHBIX
YCJIOBUAX

Yepubimos M.C., Cunokosuy B.H.
Jlnmuonoruueckuit unctutyt CO PAH, Upkytck, Poccust
chernishov@lin.irk.ru

I'mob6anpHOE MOTemIeHNe, ycuiuBIeecs ¢ Hauana 1970—x rr., crmocoOCTBOBANIO pa3HOM CTENCHH
W3MEHEHUSIM XapaKTePUCTHUK CTOKa OONBIIMHCTBA OaliKaJbCKUX TNPHUTOKOB, YTO YCIOXKHMIIO 3a1ady
THOPOJIOTHYECKOTO  OOOCHOBAaHMSI MpPH  IUIAHUPOBAHWM  BOAOXO3SHCTBEHHBIX  MEPONPHUATHH |
CTPOUTEINILCTBE Pa3IMYHBIX COOPY)XKEHUH. B pszme ciydaeB crenuanucThl BBIHYXAEHBI MOJIb30BATHCS
MH(GOPMAIIMOHHBIMUA pecypcaMu (KapThl, 3aBUCHMOCTH, YHWCJIEHHBIE 3HAYEHHUS MapaMeTpoB H [p.),
MOJYy4YEeHHBIMH 10 MaTepuajiaM (akruueckux HadmoaeHui 30-50-neTHeil JaBHOCTH M HE OTPaXKAIOIIUMHU
COBPEMEHHBIN XapakTep BOIHOI'O pekuMa pek. MMeromuecs: npuMepsl pacyeToB ¢ Y4€TOM HaOMIOACHUH
HOCJIEOHUX JIET 3a4acTyl0 BBIBJSIIOT CYIIECTBEHHBIE PACXOXICHHA C Oojiee paHHUMU [JaHHBIMU,
MOJTy4YEHHBIMHU IO KOPOTKHM PAJaM, a B psijie CIydaeB CBUAETEIBCTBYIOT O HAPYIIEHHUH OJHOPOTHOCTH U
CTaIlMOHAPHOCTH THIPOJIOTHYECKUX JaHHBIX.

ABTOpaMH yKa3zaHHbIE MPOOJIEMBbI PACCMOTPEHBI NMPHUMEHHUTEIBHO K OCHOBHBIM IPUTOKaM 03.
Baiikan (Cenenra, Bepxusist Anrapa u bapry3usn), obecrieuuBaroniuM okoo 2/3 o0Iiero npuToka BObI B
o3epo. ComocraBieHre pe3ybTaToB, MOTYYEHHBIX 110 TaHHBIM 3a Bech nepuoi Hadmoaenui (1o 2010 r.
BKIIIOUUTENBHO) U COACPKAIIMXCS B PErHOHAIBFHOM chpaBodyHoM wm3maHuu Pocruapomer (Pecypest
MOBEPXHOCTHBIX..., 1973) yKka3piBaeT Ha [JOCTATOYHO 3aMETHBIE PACXOXKICHHUS MEXKIy HHUMH,
HEOJHO3HAUHbIE JUISI Pa3HBIX XapaKTEPUCTHUK CTOKA.

Tak, MakcHMaJbHbBIE PACXO/bl BOJBI BECEHHETO IOJIOBO/IbS BEPOSTHOCTHIO NMpeBbIlIeHus 1% ams
Cenenru u bapry3una 3amMeTHO yMeHbIIHIUCH (Ha 16 U 14% COOTBETCTBEHHO), a Juisi BepxHeit AHTapsI
OHM, HampoTuB, yBennmumiauch (14%). XapakTepHble pacxoabl MAOXKICBBIX IABOAKOB OSTOH Ke
o0ecrnevYeHHOCTH TaK)Ke CHU3WINCH, B Oonbmedt crenenn i Cenenrn (29%) u Bepxueit Arrapsr (20%)
¥ COBCEM HE3HAYMTENIBHO 11 p. bapry3un.

MuHUMaNbHBIA 3UMHHUI (CYTOYHBIH) CTOK BEpOSTHOCTHIO mpeBblmieHus 97% nns CeneHrw,
HaoOopoT, yBenumumics (27%), torma kak ansi Bepxueid Awnrapel u bapry3nnHa npakTHuecku He
HU3MEHMIICS.

[ neTHero MHUHHMAJIBHOTO CYTOYHOTO CTOKAa YBEIMYEHHE PACUeTHBIX 3HAYEHHH OTMEUYEHO
TonbKo Ha p. Baprysun (oxonmo 10%), a Ha ABYX APYrHX NPUTOKAX HAOIIOAAETCS MX 3HAYUTEIBHOE
cHmkenne — 31% ansa Cenenru u 18% ansa Bepxueit AHrapsl.

OMHOPOJHOCTh  PSZIOB  TOJIOBBIX, MAKCHUMAaJbHBIX W MHHUMAJBHBIX PacXoJOB  BOJbBI
WCCJIEIOBAHHBIX peK Mo KpuTepusm Pumepa u CTblo/IeHTa B OCHOBHOM COOJIIOAAETCS, OJHAKO B KaXKJIOM
TPEeThEM DSy TOJBKO IO OAHOMY M3 KPHUTEPHEB, UYTO yKas3bIBacT Ha OMpPEICIICHHYIO TPaHC(HOPMALUIO
ycIoBUH (OPMUPOBAHUS CTOKA.

Habnronaemble M3MEHEHHsI pacueTHBIX XapaKTEPUCTHK CTOKa OCHOBHBIX NPHUTOKOB baiikana,
OUYEBUJIHO, SIBIISIIOTCS PE3yJIbTaTOM IEPECTPONKH T'HMIPOJIOTHUECKUX IpoleccoB ¢ Hadana 1970-x rr. B
cBs3u ¢ noterieHreM. [1o100HbIe MI3MEHEHHs OTMEYAroTCs J1s1 peK OoJblei yactu Tepputopun Poccun
U CONPOBOXKIAIOTCS 3HAUYUTEIBHBIM POCTOM MEXIOZ0BON U3MEHYMBOCTH CTOKA.

PaGora BemonmHena mpu ¢uHaHCOBOM momaepxke Poccuiickoro Qorma ¢yHIaMEHTaTbHBIX
uccinenosannii (14—-45-04086 p_cubupn_a).

POPULATION CONTINUUM YENISEI STURGEON AND

GEOLOGICAL GENESIS OF RACE FORMATION
Chmarkova G.M., Gaydenok N.D.
Siberian State Technological University, Krasnoyarsk, Russia
ndgay@mail.ru

Sturgeon like many members of the Yenisei fish fauna population constitutes a continuum, in
which structure according to research released semi-anadromous and ichthyologists Floor race. For
diadromous race typical light Oak races and blunt snout; Floor, on the contrary, sharp snout and dark.
Their habitats overlap — living lives in the Yenisei River from its source to Kureyka, semi-anadromous —
from Podkamen-term Tunguska to the Yenisei Gulf (Fig. 1). All variety of races can be divided into 4
types — two classic for L. Bergu semianadromous - spring and winter, third race that highlighted SB
Cushion for sturgeon of the Volga — sverhozimaya because it spends anadro-Mia 2 years, instead of one
as opposed to winter; fourth race we select purely for the Yenisei — sverhyarovaya, which refers to the
living, not to commit Duration-tional migration. Even as part of the continuum previously stood,
considered a hybrid between sturgeon and sturgeon, a form of “fire.”

Spawning races are as follows: spring spawning grounds in the area of the lower-Kureyka to end
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it; winter — from 64°N to Lower Tunguska; sverhozimoy — from Stony Tunguska and 62°N.
Sverhyarovaya — near the habitat — from 56 to 67°N. Separated flock sturgeon inhabit all major
tributaries.

The reason for the divergence of the considered sites was spawning-parameter geological past p.
Yenisei. In accordance with the geo-chronology of the series “regression — transgression” (Fig. 1) and the
presence of retaining ponds during the last glaciation the best criterion for differentiating elements
polibioma EO is the geological age of the site where they were located.

Availability retaining ponds defined proximity fish fauna of the Yenisei and Lena, unlike Obi.
This is typical for whitefish, because here revealed the following facts: Yenisei mnogotychinkovy
whitefish close to Lena mnogotychinkovym whitefish; malotychinkovy whitefish Putoransky system of
lakes (Lake Lama) is close to Lena malotychinkovym whitefish; Upper Yenisei and Lena spawning
whitefish are approximately the same latitude; Gydan and lives in the Yenisei Gulf Kara whitefish closest
to Lena. So do not discern any prepyatsviya to the penetration sterlyazhevidnogo Lena sturgeon into the
hydrographic system, not only the Yenisei, and Ob, where he could be known also under the name of fire.

According to our research between the geological age and areas of flow has the following
correspondence: almost all Upstream - Ples upper and lower reach almost 57 ON - “sanchugovsky” age
more than 200 TLN; Average-Flow and its lower reaches — “Karghinskaya” 25 - 35 TLN; section of
“Delta — Lip” — Holocene age 5 TLN.

Extremely important is the role of retaining reservoirs — Manske, Yenisei and Lena-Vitmskoe
Lake — in the formation of the status of semi-Siberian sturgeon in contrast to the flow of Russian sturgeon
status of the Azov-Caspian basin. For retaining the lake, often formed in the glacial era 35 - 15 TLN were
co-featured bout only freshwater, where, and found himself the conditions for upholstered — of Siberian
sturgeon, being completely cut off from the salt water.

The exchange between the reservoirs fish fauna occurring on the classical position during
transgressions, had no place in this region over the top of the Quaternary period, but only in the Tertiary
period when the global transgressions when penetration occurred ledovitomorskogo omul and white
salmon in the Pechora into the Volga, where it is known, like white salmon. The last 30-70 thousand
years Quaternary exchange fish fauna in the Siberian Rivers occurs only by means of retaining ponds.

NoNyYJAIUOHHbIA KOHTUHYYM OCETPA EHUCESA U

TEOJIOTTYECKU TEHE3UC PACOOBEPA3OBAHUS

Umapkosa I'.'M., I'aiinenox H./l.
Cubupckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKH yHUBepcuteT, 660049, Poccus,
r. Kpacnosipck, mp. Mupa 82,
ndgay@mail.ru

Ocerp Enunces mnomoOHO MHOTHM TIPEACTaBUTENSAM CHUCEHWCKOW MXTHO(ayHBl o00pasyeT
MOIYJSIIMOHHBIM KOHTHHYYM, B COCTaBE€ KOTOPOTO COIJIACHO HCCIICIOBAHUSAM MXTHOJIOIOB BBIIENISCTCS
MOJIYIIPOXOJIHAS U XKHWJIasl packl. [[J1s1 MOIyNpoXoAHON packl XapaKTEPEH CBETIBIM OKpac U TYIOE PbUIO;
JKuIasi, Ha00OpOT, OCTPOE PBUIO M TeMHas. Apeanbl X OOMTaHUS MEPEKPHIBAIOTCS — JKWasi OOUTaeT B
Enncee ot nucrokos o Kypeiiku, nonynpoxoanas — ot Iloagkamennoi TyHrycku no Enuceiickoro 3anusa
(puc. 1). Bce mHOroo0pasme pac MOXXHO pa3ienuth Ha 4 Tuma — aBe kiaccudeckue mo JL.bepry
HOJIYIPOXOJHBIE — SIpOBasi U 03uUMast; TpeThs paca, kotopyto Beiaenui C.b. [loxymka nist ocerpa Bonru —
cBepxo3uMasi, 0O OHa TPATHT Ha aHAJPOMHIO 2 TOAa BMECTO OAHOTO B OTIMYUHU OT O3MMOM; YETBEPTYIO
pacy Mbl BblmenseM cyrybo s Enucest - cBepxspoBas, MoJ KOTOPOH MOApa3syMeBaeM >KWIYIO, HE
COBEPIIAIOIIYI0 IPOAOJDKUTENbHBIX MHrpanuid. Eme B cocraBe KOHTHHYyyMa paHee BbLIENAsIach,
CUMTAIOIIASICSI THOPUIOM MEXIy CTEPIIABIO U OCETPOM, popma «KocTep».

Mecta Hepecta pac cieayrouue: SpoBOM Ha ydactke HepecTunuil oT Kypelku 10 HUXKHEro
KoHIa; 03uMoii — ot 64°N no Hmwxkneii TyHrycku; cBepxo3umoii — ot [logkamenHo# Tynrycku no 62° N.
CaepxspoBas — BOmm3u Mect ooutanus — oT S6°N mo 67° N. Ob6ocobieHHBIe cTama oceTpa OOUTaK0 BO
BCEX KPYITHBIX MTPUTOKAX.

IIpynunHOM paccmaTpUBacMOW JUBEPIEHLIMH YYAaCTKOB HEPECTUIIMIL SBWIOCH I'€0JOTHYECKOE
nponutoe p. Exuces. B cooTBEeTCTBUM € T€0XpOHOJOTHEN CEpUN «perpeccuu — TpaHcrpeccum» (puc. 1) u
HalIW4yusl TOAMNOPHBIX BOJOEMOB BO BpEMs MOCIEIHUX OJEACHEHUH CaMbIM JIyYIIMM KpUTEPHUEM
muddeperunanuu eMeHToB noauduoma EO sBisieTcs reosornueckuii Bo3pacT TOro y4acTka, rae Obuii
OHM JIOKQJIN30BaHbI.

Hannune noanopHbIX BOA0EMOB onpeaeniio 6au3ocTs uxrnodaynsl Enuces u Jlensl, B otinunn
ot O6u. OcoOeHHO 3TO XapaKTepHO AJISl CUTOBBIX, KOO 37€Ch OTMEUEHBI CleAyIone (PaKkThl: eHUCEHCKUil
MHOTOTBIYMHKOBBIII MYKCYH OJM30K C JICHCKMM MHOTOTBIYMHKOBBIM MYKCYHOM; MaJOTBIYMHKOBBII
MYKCYH ITyTOpaHCKOH cucTeMbl o3ep (03. Jlama) OMM30K C JICHCKUM MAaJIOTBIYMHKOBBIM MYKCYHOM.
BepxHue HepecTwMIa €HHUCEHCKOTO M JIGHCKOIO MYKCYHa HaxXoISTCS NPUOIM3HTENBHO Ha OTHOH
mmpote; obutaromast B I'eimanckom u ExucelickoM 3aimBax Kapckas psmylika HawOosee OnH3Ka K
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neHckoil. IloaToMy He NpOrIANBIBAacTCS HMUKAKUX MPEIATCBUA HAa IYTH HPOHMKHOBEHMS JIEHCKOI'O
CTEPJSDKEBUIHOTO OCETpa B THAPOrpaduveckyio cucremy, He Tonbko Enumces, Ho u O0u, rne oH mor
OBITH U3BECTEH TAKXKE [10J] HANMEHOBAaHUEM KOCTEP.

CornacHo HalmIMM HCCIECIOBAHUSAM MEXIY ICOJOIMYECKHM BO3PACTOM M YYacTKaMH TEUECHUS
MMeeTCs CIENYollee COOTBETCTBUE: NMpakThuecku Bce Bepxnee Teuenne — Bepxuuii [lnec u, mourn
nonuocThio Huskauii Tlnec po 57 °N — «canuyrosckuii» Bospact 6osee 200 tian; Cpennee Teuenue u
Hwxaee Tewenme — «xapruHCKHiI», Bo3pact 25-35 TmH; ydacTok «Jlempra-I'y0a» — roiomeHOBBIH,
BO3pACT S5 TJIH.

Kpaiine BaxHBIM SIBIISICTCSA pOJIb IOANOPHBIX BOJOoeMOB — Manckoe, Enucelickoe u JleHcko-
ButMmckoe o3epa — B (OPMHUPOBAHHMM TONYNPOXOAHOTO CTaryca CHOMPCKOTO OCETpa B OTIMYHH OT
MPOXOJHOTO cTaryca pycckoro ocerpa AsoBo- Kacmuiickoro OacceiiHa. 160, moamopHeie o3epa,
HEOJTHOKpAaTHO oOpa3yeMble B AMOXH oyiefieHeHuH 35-15 TiH, mpeacTaBisind cOOOW HCKITFOUMTENBHO
MIPECHOBOJIHBIE BOJOEMBI, B KOTOPBIX M HAXOIWI ce0e yCIOBUA ISl OOMTaHUS CHOMPCKHM oceTp, Oyaydu
MOJTHOCTBIO OTPE3aHHBIM OT COJIEHBIX BOJ.

ObmeH wuxtHodayHOM MeXIy BOJOEMaMHM, NPOUCXOMAMIMN IO KIACCHYECKOMY IOJO0KEHHUIO
BpEeMsl TPAHCTPECCHUH, HE UMENl MeCTa B 3TOM PErHOHE Ha NPOTSHKCHUU BEPXHEH YacTH YETBEPTUUHOTO
nepuoja, a TOJBKO B TPETUYHOM IE€PHOJAE MPH IJO0ANbHBIX TPAHCIPECCUAX, KOIZA IPOU3OILIO
MIPOHUKHOBEHHE JIETOBUTOMOpPCKOro oMyns B [lewopy u HensMmbl B Bonry, rae oHa M3BecTHa, Kak
6enopeibuna. Ilocnennue 30-70 ThIC. JET YeTBEPTUUHOrO mepuona ooMeH uxrtuodaynoit B Cubupckux
peKax MPOUCXOAWII TONBKO IPH ITOCPEICTBE HOAMOPHBIX BOAOEMOB.

TO A QUESTION ON THE FORMALIZATION OF DIMORPHISM

BREAM KRASNOYARSK RESERVOIR
Chumakov V.F., Gaydenok N.D.
Siberian State Technological University, Krasnoyarsk, Russia
ivr@sibgtu.ru

Acclimatized in 1964-1970 years in Krasnoyarsk Reservoir bream in Lake Ubinskoe Novosibirsk
region, after 22-28 years had two races — large and small, or tugorosluyu (length shorter than 1/3 and 1/2
less weight). Himself race formation is confined to the period 1980-1990 years. The reason for this
differentiation is bream in low biomass feed classical bream — zoobenthos — and the consequent need, as a
transition to food by zooplankton, and the development of deep-water ecotopes with low water
temperature — 15 to 30 meters instead of the typical 4-10 m, where more than high temperature,
determines correspondingly higher growth rate.

Education races bream direct analogue of the classical Darwin's finches, and a short period of
race formation — 25 years - a combination of genetic and population dispersion Lamarckism. For food for
zooplankton needs more frequent tychinkovy apparatus, ie mnogotychinkovaya form at the time, as food
carries zoobenthos malotychinkovaya form. What is evident for example whitefish Siberian rivers and
lakes — from the Ob to Lena — here there mnogotychinkovaya (usually “river whitefish”) and
malotychinkovaya — lake (Lake Lama).

On the difference of the velocities in the formation of different types of migration (direct analog
races) in the Volga sturgeon and says SB Pillow, only this time we are talking about the rate of
development of the gonads.

And at first glance it is clear - different speeds, and different races, morphs, etc. But, one thing is
clear — why 2 or more limited number of races, rather than a continuum is a continuous education.

One of the possible answers can serve as an analogy between objects of the classical theory of
catastrophes and race formation, which is, by the way, its applications. An example of pairing options can
serve proschelkivanie banal line (vertical line at the top of the load can be curved to any of the parties), or
a more specific example of the “machine Winter”, which is the pivot rod attached to the end of a rope and
a rubber band (Fig. 1). When you move the end of the first rope is a continuous decrease in the angle of
the horizon, and then a jump.

Returning to the bream over 25 years of education looks extremely doubtful mnogotychinkovoy
form — you need a longer time. But it is important not just the number of stamens how the distance
between them. And save it sufficient to supply the zooplankton and can be when we have short gill plates,
ie, tugoroslost.

Next, to describe the distance between the plates is sufficient to construct the drawing shown in
Fig. 1.a, where the parameter a — half the distance between the stamens and the variable X — growth rate.
You can see that distance t.0 and v.1 can be likened to the distance between the stamens and
malotychinkovoy mnogotychinkovoy forms. On the other hand, if we introduce a new coordinate system
0’ (the distance from the level between the races hope, a landmark), the Xo=X,, and X;=-X, — Fig. 1B. It
is just that the potential energy “machines Winter” is the same as when X, and when — X, - stretching
gum same. DS is already returning to the bream, both large and tugoroslaya forms have, if not equal, at
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least, close fitting, or competitive — ability, which is determinated thru such demographical parameters as
rand A.

K BOITPOCY O ®OPMAJINBAIINU TUMOPDOU3MA JIEIITA

KPACHOSAPCKOI'O BOJIOXPAHWJINILIA
Yymaxos B.D., I'aiinenox H./.
Cubupckuii rocy1apCcTBEHHBIN TEXHOJIOTUYECKHI YHUBEpCUTET, T. KpacHosipck, Poccust
ivr@sibgtu.ru

AxkxyuMatusupoBanueii B 1964 — 1970 rr. B KpacHosipckoe BAXp Jienl u3 03. YOHHCKOE
HoBocubupckoit 0611., yxe uepe3 22-28 neT UMen JBE pachl — KPYIMHYIO U MEIKYIO HIIU TYTOPOCIYIO
(mmmua Ha 1/3 xopoue u B 2 MeHble BecuT) (puc. la). Cam mepuoxa pacooOpa3oBaHUsl MPUYPOUYECH K
1980-1990 rr. [Iprunna Takoi muddepeHnrnanny Jema HaxoquTcsl B HU3KUX OnoMaccax KiIacCU4ecKoro
KOopMa Jiela — 3000€HTOCa — M BBITEKAIOIIEH U3 3TOro HEOOXOAMMOCTH, KakK IMEpexojia Ha MUTaHUEe
300TUIaHKTOHOM, TaK X OCBOCHHUE ITyOOKOBOJIHBIX SKOIOIOB C MOHWKEHHOW TeMIIepaTypoil Boabl — oT 15
1o 30 M BMecTo THTUYHEIX 4-10 M, T1Ie 6oiee BEICOKAs TeMIepaTypa, ONpeeIaronas, COOTBETCTBEHHO U
0oJee BRICOKYIO CKOPOCTH POCTA.

O6pa3oBaHue pac y Jiema NpsSMOM aHANOr KIaCCHYECKHM AapBHHCKAM BBIOPKaM, a KOPOTKUH
Meproa pacooOpa3oBaHusi — 2 TIOKOJEHHUS W 25 JeT — KOMOWHAIWS TeHETHYECKOH TUCTIEpCHOCTH
MOMYJANAY U TaMapku3ma. M0o i muTaHus 300IIaHKTOHOM HEOOX0ouM 0oJiee 4acThId THIYMHKOBBIN
amnmapar, T.. MHOTOTBIYMHKOBasg ¢opMma, B TO BpeMs, KaKk NHTaHHE 3000€HTOCOM OCYIIECTBISET
MaJIOTBIYMHKOBast (hopMa. UTO IpKo NpOSBISICTCS HA MPUMEPE MyKCYHA CHOMPCKUX pek u o3ep — oT O0u
1o JIeHsl — 3/1eCh CYIIeCTBYET MHOTOTHIYMHKOBAS (KaK MPAaBHIIO «PEYHON MYKCYH») M MaJOTHIYMHKOBAS —
o3epHbIi (03. JIama).

O pa3HOCTH CKOPOCTEH MpHu 00pa30BaHUM Pa3IMYHBIX THUIIOB MHUTPALWHU (TPAMON aHAJIOT pac) y
BoJDKCKOTo ocerpa rooput u C.b. [Togymika, TOIbKO Ha Ceil pa3 pedb UIET O CKOPOCTH PA3BUTHI TOHAI.

U Ha mepBBId B3MMISA BCE MOHATHO — pa3Hble CKOPOCTH, pa3Hble U packl, Mopdsl U T.0. Ho, He
MOHATHO OJHO — MOYeMYy MMEHHO 2 WM APYroe OrpaHMYCHHOE YHCIIO pac, a He LeNblii KOHTHHYYM,
MPEJICTABISIOIINN CO00H HeMpephIBHOE 00pa30BaHue.

OILHI/IM U3 BO3MOXHBIX BAapUAaHTOB OTBE€TAa MOKET CJIYXHUTH aHaJlorusa MCIKY O6’bCKTaMI/I
KJIACCUYECKOW TEOpUH KatacTpo(d M pacooOpa3oBaHUEM, SIBISIOMIMMCS, KCTaTH TOBOPS, €€ IMPUKIAIHBIM
aciekToM. [IpuMepoM mapHOCTHM BapHaHTOB MOXKET CIYXHUTh NPOIIETKHBAaHUE OaHATBHOW IJMHEHKH
(BepTuKaibHAS JHHEWKAa TPU HAarpy3Ke CBEPXYy MOXKET BBITHYTHCS B JIOOYIO W3 CTOPOH) Wi Oojee
cneun(UUECKUil TpUMep «MallMHa 3WMaHa», NPeNCTaBIAIomAas COOOH INAPHUPHBIA CTEpPKEHb C
MPHUBSI3aHHBIMU K €r0 KOHIly PE3WHKOW U BepeBKoH (puc. 1.0). Ilpu mepemerieHnu KOHIA BEPEBKH
CHavaja HJeT HelPephIBHOE YMEHbBIIIEHHE YTJIa HAKIIOHA K TOPH30HTAMH, a 3aTe€M MPOUCXOJIUT CKaYOK.

Bepuemcs k menty. 3a 2 TOKOJIEHUS WK 25 JIeT KpaiiHe COMHUTEIBLHBIM CMOTPHUTCST 00pa30BaHME
MHOTOTBIYMHKOBOH (POpMBI — HYX)HO Ooiee JuTenbHOe Bpems. Ho, 3llech BaXXHO HE CTOJIb YHUCIIO
TBIYMHOK, CKOJIb PpacCTOAHUE MCXKAY HUMMU. A COXpaHUTh €ro JAO0CTAaTOYHBIM [Jid TIUTAHUA
300IJIAHKTOHOM MOYKHO H TOTJa, KOT/1a OyIyT KOPOTKUMH jKaOepHBIE IIACTUHBL, T.€. TYTOPOCIOCTb.

}Iaﬂee, IJId  OIMMCaHudg PacCTOAHUA MEXAY INIAaCTUHAMM JOOCTAaTOYHO IIOCTPOUTH YEPTEK,
MOKa3aHHBIN Ha pUC. 1.a, TJe mapaMeTp a — MOJOBUHA PACCTOSHUS MEXKy ThIYMHKAMHU, a IiepeMeHHas X —

CKOpPOCThL poOCTa. 3I[eCI) BUIHO, YTO pAaCCTOAHUA B 7.0 1 B T.1 MOXHO yT[OIlO6I/ITI) PacCTOAHUIO MCEKIY
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TBIYMHKAMH TSI MaJOTHIYMHKOBOW M MHOTOTHIYMHKOBOM (hopMm. Ho, ¢ Apyroit CTOpPOHBI, €Cli BBECTH
HOBYIO cucTeMy koopauHaT (0’ (paccTosiHUE OT pyOeKHOTO YPOBHS MEXIY pacaMu), T0 X, = X,, a X1 = -
X, — puc. 1.B. D10 MomoOHO TOMY, YTO MOTEHIMAILHAS SHEPTUs «MAIIMHBI 3UMaHa» OJIHA M Ta JKe, KaK
mpu X,, TaK U TpH — X, — PacTsDKEHHE Pe3WHKH OMHO W Toxe. J[.c., y)ke BO3Bpamiasch K JIenry, Kak
KpymHas, Tak W Tyropocmas (OpMbI HMEIOT, €CIH He paBHYl0, 1O KpaiiHeH Mepe, OIHM3KYIO
MPUCTIOCOOJIEHHOCTh MM KOHKYPEHTHO — CIIOCOOHOCTB, KOTOpas C yCIEXOM BBIPAXKAETCs Yepe3 TaKhe
JneMorpaduueckue mapameTpsl, Kak I u A.
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DISSOLVED ORGANIC CARBON IN CONTRASTING STRATIFIED

LAKES OF NORTHERN TAIGA (ARKHANGELSK REGION)
Chupakov A.V.}, Shirokova L.S.}, Pokrovsky O.S.2
YInstitute of Ecological Problems of the North, UB RAS, Arkhangelsk, Russia
Université de Toulouse, Observatoire Midi-Pyrénées, Toulouse, France
artem.chupakov@gmail.com

In the European boreal zone, numerous lakes of essentially glacial origin regulate the fate of
dissolved carbon, nutrients and trace metals during their transport from the watershed to the ocean
(Kohler et al., 2014; Kothawala et al., 2014). However, knowledge regarding seasonal variations in
concentration and size fractionation of organic carbon (OC) in stratified boreal lakes remains rather
limited. This is particularly true for the Baltic and White Sea basins, which exhibit high lake coverage.
Small lakes (<0.1-1 km?), which are abundant in this territory, are especially important from the
viewpoint of a carbon and related element biogeochemical balance. These small but rather deep glacial or
tectonic lakes represent the major inland freshwater resources and offer habitats of various biota while
also constituting important freshwater reservoirs suitable for human use.

The purpose of this work is to study the impact of allochthonous and autochthonous processes to
assess the dynamics of carbon in boreal lakes. 4 lakes studied were located in the subzone of northern
taiga. The study duration is 2 years and it covers all major and hydrological seasons (winter, spring,
summer, autumn). We chose the lake guided by the principle of similarity/difference morphological,
hydrological and hydro-chemical characteristics. The first group of lakes is deep lakes (40 m) with a
constant oxygen and chemical stratification, contrasting the content of dissolved organic and inorganic
carbon (DOC and DIC, respectively). The second group of lakes are shallow lakes (10 m), as well
contrast content DOC and DIC. The DOC content data groups and DIC ranged from 1 to 30 mg/l and 0.5
to 50 mg/I respectively.

Deep lakes exhibited more stable behavior DOC compared with shallow lakes. The maximum
content of DOC in lakes poor in organic matter (OM) was observed in the period of maximum
development of phytoplankton (spring, summer). OM rich lakes were more stable, both in surface and in
the bottom layer.

The observed differences in the ratio and the vertical distribution of percentage of low molecular
weight fraction (LMW < 1 kDa DOC) were consistent with those of DOC. Regardless of the season, the
percent DOC <1kDa in lakes low in OM, were from 40 to 90%, compared with 20-30% in lakes with
high DOC. This difference is due, primarily, to the dominance of the soil (allochthonous), organic carbon,
which share strongly expressed in the OM-rich lakes throughout the year. These features were further
confirmed by the spectral characteristics of water a470/a665 and a365/a470. High values of ratios
indicate the important role of humic substances (allochthonous OM) in the optical properties of water.
The ratio (C/N) org was significantly lower in the lakes of poor OM, reflecting an autochthonous source
of the Norg and diffusion of nitrogen from the sediment into the water column. The values of the ratio
(C/N) org in OM-rich lakes on the contrary, are typical for soil and peat. The dissolved organic-to-
inorganic carbon (DOC/DIC) ratio, while it was <3 orders of magnitude lower in the organic-poor lake
compared to the humic lake, remained stable over the full depth of the water column throughout the
seasons.

PACTBOPEHHBIN OPTAHUYECKHWH YTJIEPO/I B KOHTPACTHBIX
CTPATUOUNLINPOBAHHBIX O3EPAX CEBEPHOU TAUTHN

(APXAHTEJILCKASI OBJIACTb)

Yynakos A.B.", llupoxosa JI.C.!, ITokposcknii O.C.’
1I/IHcmTyT skosoruueckux npodaem Cesepa Ypanbckoro otnenenus PAH,
r. Apxanrenbck, Poccust
2Université de Toulouse, Observatoire Midi-Pyrénées, Toulouse, France
artem.chupakov@gmail.com

Ha teppuTopun 60peaibHO# 30HBI COCPEIOTOYCHO MHOXKECTBO 03€p, KOTOPBIE, HApsIy C peKaMHu,
UTPalOT BXKHYIO POJIb B PETYINPOBAHUH ITOBEACHHS PACTBOPEHHOTO YIIIepoa, OMOTCHHBIX SJIEMEHTOB U
MHUKPODJIEMEHTOB IIPH MX MUTPAIMH ¢ BogocbopHoii mromanu k okeany (Kohler u mp., 2014; Kothawala
u ap., 2014). Jlanusle mporeccsl akTyanbHbl Jis banruiickoro m bemoro mopeii, Bogoc6op KOTOPBIX
XapaKTepu3yeTcsi BHICOKMM YpOBHEM 3ao3epeHHocTH. HeOombmme o3epa (<0,1-1 kM), KoTOpbIe
MPEBATUPYIOT Ha BOAOCOOPHBIX OaccefiHax OopealbHOM 30HBI, OCOOCHHO Ba)XKHBI C TOYKH 3PCHHS
OMOTeOXMMHUYECKOr0 OanaHca yriepoJa W COMPSIKEHHBIX AJIEMEHTOB. DTH HEOOJbIIHME, HO HHOTIA
JIOBOJIBHO TIIyOOKHE, JICIHUKOBBIC WIIM TEKTOHHYECKHE O3epa MPEACTABISIOT COOOW ITOMHHUPYIOIINE
NPECHOBOIHBIC IKOCcHcTeMbl EBponeiickoit CyOapKTHKH.
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Lenpro nanHOW pabOTHI SIBISIIOCH OIIEHNUTH BIMSHHE AIJIOXTOHHBIX M aBTOXTOHHBIX TPOIIECCOB HA
JUHAMUKY yriiepoaa B OopeanbHBIX o3epax. i 3Toro ObUIM M3y4eHBI YEThIpe KOHTPACTHBIX 03€pa,
HaXOJSIIUXCS B TOJ30HE CEBEPHOW TalirdM, B TeUeHHE 2-JE€THErO IEepHOAa, KOTOPBIA BKIFOYAN BCE
THAPOJIOTHYECKHE CE30HBI (3MMa, BECHA, JIETO, OCeHB). JlaHHBIE 03epa OBLIM BBEIOPAHBI MO TPHHIIHITY
MOP(OJIOTUIECKUX, THIPOJIOTUIECCKUX W THIPOXUMHUECKUX CXOJACTB/paznuumii. [lepBas rpymma o3ep,
MPEJICTaBJICHHAsT JBYMs TJIYOOKOBOJIHBIMH BojgoeMamu (0 40 M) C TIOCTOSIHHOM KHCJIOPOAHOH U
XUMHYECKON  cTpartudukamueii, i1 BEpXHUX CIOEB BHIpaXXEHAa CE30HHAs TeMIleparypHas
crparudukanus. Bropas rpymma o3ep, npeacTaBicHHas MEITKOBOAHBIMA BOIOEMaMu ¢ TiyonHamu g0 10
METPOB C BBIpaOKEHHON TeMIepaTypHOW cTpartudukanveil B mepuonasl MexkeHH. Kaxmas mapa osep
KOHTpAacTHa MO COJACPKAHHWIO PACTBOPEHHOTO OPraHUYECKOro W Heopranumdeckoro yriepona (POY wu
PHY, cooTBeTCTBEHHO) KOHIIEHTPALMK KOTOPOTO BapbUPYIOT B Auanazone ot 1 g0 30 mr/n u ot 0,5 1o 50
MT/J1 COOTBETCTBEHHO.

I'myGokoBOHBIE 03€pa MPOJIEMOHCTPHPOBAIH OONBIIYIO CE30HHYIO CTaOMIILHOCTD B MOBEJICHHN
POY mno cpaBuenuto c¢ MenkoBogueiMu. Cozpepxkanune POY B o3epax, «OemHBIX» OpraHUYECKUM
BEIIECTBOM KOPPEIMPOBAIO C MPOIEcCCaMH MacCOBOTO pa3BHTHS (UTOIUIAHKTOHA B BECCHHE-JICTHUN
mepuoa, B TO BpeMs Kak «OoraTeie» opraHmueckuM BemecTBoM (OB) ozepa mposBHiaM ce0s Kak
JIOCTAaTOYHO YCTOWYMBAs CHCTeMa B dYacTH KoHIeHTparuii POY, kak B TOBEpXHOCTHBIX, TaK W B
MIPHUIOHHBIX TOPU30HTAX.

Tarxke HaOmomamach OYEBHAHAS pa3HUIA B COOTHOIIEHWH W BEPTHKAIBHON CTPYKType
pachpeesieHns MPOIeHTa HU3KOMOJIeKysipHoii (pakimu (<1kDa) POY mexay o3epamMmu ¢ KOHTPACTHBIM
ero conepkanreM. HesaBucumo ot ce3oHa, nporeHT POY <1kDa B o3epax ¢ Hu3kuM cojepkanuem OB,
coctaBisn oT 40 no 90%, no cpaBHeruio ¢ 20-30% B o3epax ¢ BbICOKMM cofepxkanueM POVY. Jlannas
pasHUIla CBS3aHa, B TIEPBYIO OYepe/ib, C JOMHHAPOBAHHWEM ITOYBEHHOTO (AJUIOXTOHHOTO) OPTaHUYECKOTO
yraepona, ol KOTOPOTo CHIIBHO BbIpakeHa B OoraTeix OB o3epax Ha MPOTSDKEHWH BCETrO roja. JTh
0Cc0OEHHOCTH OBUTH B JalIbHEUIIIEM MOJATBEPKACHBI JAHHBIMU IO CHIEKTPAILHBIM XapaKTEPUCTHKAM BOJIBI
a470/a665 wm a365/a470. Beicokue 3HAYCHHS COOTHOIICHHH CBHICTEIBCTBYIOT O Ba)KHOW pOJIH
I'YyMHHOBBIX BellecTB (amnoxronHoe OB) B ontuueckux cpoiictsax Bojbl. CootHomeHue (C/N)qpy ObLIO
3HAUUTENBHO HIKE B o3epax Oeaubix OB, oTpaikas aBTOXTOHHBIM MCTOYHHK MOCTYIUIeHHS Nog U
i dy3un a3ota U3 JOHHBIX OTIOKEHHUH B BOAHYIO Tonmly. 3HaueHust cootHomeHus (C/N)q,: B 03epax,
6orateix OB Hanpotus, xapakTepHsl it 1ouB U Topda. CootHomenue POY u PHY (POY/PHY) 65110
Ha <3 MOpSAIKOB HIDKE, B HETYMHU(HUUHMPOBAHHBIX O3€pax, [0 CPaBHEHHIO C TYMUHOBBIMH O3€paMH, H
0CTaBaJIOCh CTAOWIIBHBIM I10 BCEH ITyOWHE BOJHOW TOJINU B TEUEHHE CE30HOB.

Anamm3upyst Bapuanuu KoHIeHTparwii POY u 0coOEHHOCTH MOJEKYISIPHOTO COCTaBa, MOYHO
MOCTPOUTH MPEINOIOKUTENBHBIN PsIl YCTOMYMBOCTH THAPOXHUMHUYECKOTO COCTaBa 03epa MO OTHOIIECHHIO
K BHCIIHUM BO3JEHCTBUSIM: MEIKOBOAHBIE HETYMU(UIMPOBAaHHBIE < TIyOOKHE CTPaTU(HUIMPOBAHHBIE
HEeryMU(UIIMPOBaHHBIE < MEJIKOBOAHBIE TYMHU(PHUIMPOBaHHbIE < TYMUQUIMPOBaHHBIE TIyOOKHE
CTpaTH(HUITUPOBAHHEIC.

BACTERIOPLANKTON OF THE EASTERN COASTAL ZONE OF LAKE

BAIKAL
Dagurova O.P.}, Zaitseva S.V.}, Garankina V.P.}, Belkova N.L.2, Dambaev V.B.},
Namsaraev B.B."
YInstitute of General and Experimental Biology of SB RAS, Ulan-Ude, Russia
?Limnological Institute of SB RAS, Irkutsk, Russia
dagur-ol@mail.ru
The coastal zone is the ecotone zone of reservoirs experiencing frequent exposure of abiogenic
environmental factors. The functioning of Baikal microbial community in combination with other natural
features of the reservoir keeps the lake waters clean. Microorganisms of the coastal zone of Lake Baikal
not well studied, though coastal waters were used in tourism and recreation, and economic exploitation.
The purpose of our study is to determine the influence of environmental factors on the change in the
structural and functional characteristics of the coastal bacterioplankton of Lake Baikal. We studied sites
of the eastern coast of Lake Baikal with tourist and recreational pressure — Goryachinsk (beach resort),
Turka (the beach, the construction site area “Baikalskaya Gavan”), Bezimyannaya Bay (control). Samples
were collected near the water edge in the different seasons of 2012-2014. The data array comprising
physico-chemical (temperature, salinity, pH, redox potential, concentration of oxygen, hydrocarbonates,
sulfates, chlorophyll a, nutrients) and microbiological (total number of bacteria, number of organotrophic
bacteria, the intensity of production and destruction) characteristics was analyzed by the principal
component analysis (PCA). It was found that the most significant factors affecting the ecosystem are
seasonal changes in the temperature and pH entering the first principal component and determining 28.5%
of the observed changes. The second and third components are determined by 16.7 and 16.0% of the
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observed changes, respectively, and were characterized as a factor in the location of the sampling point
(distance from the shore and depth) and the factor of salinity. Bacterial diversity using parallel sequencing
was determined. Three phyla of bacteria Bacteroidetes, Proteobacteria, Actinobacteria are dominant. It
was found using the method of gradient analysis the diversity of bacterial communities from three studied
areas was similar in the July. In April in Turka site bacterial community sharply differed from the other
samples. Bacterial community consisted of phyla Bacteroidetes (43%) and Firmicutes (50%). The phylum
Bacteroidetes mostly submitted bacteria of the genus Prevotella, representatives of the human and
animals microflora that have sanitary-epidemiological significance. Phylum Firmicutes was represented
by two clusters of anaerobic bacteria that are inhabitants of natural waters — Negativicutes and Clostridia.
Most likely, this area has been a local anthropogenic pollution associated with the construction of
recreational facilities, which resulted in a change in the composition of the bacterioplankton. Thus, the
most significant factor affecting the change of characteristics of bacterial coastal zone of Lake Baikal are
seasonal temperature changes. The composition of the bacterial community in the coastal waters of Lake
Baikal has been relatively constant, and the dramatic changes in its structure can be used as an indicator
of anthropogenic pollution in areas with tourist and recreational pressure.

BJIMAHUE JKOJOI'MYECKUX ®PAKTOPOB HA HUSMEHEHUE
XAPAKTEPUCTUK BAKTEPUOIIJIAHKTOHA ITPUBPEXXHOMU 30HbI

O3EPA BAUKAJI
Hdaryposa O.I1.%, 3aiinesa C.B.", I'apankuna B.IL', Beabkoa H.JL.?,
Jlambaes B.B.}, Hamcapaes B.B.!
1I/IHCTI/ITYT o0mieit u skcriepuMenTanbHoi ononoruu CO PAH, r. Ynan-Ym», Poccus
2 JTMHOIOT MY ECKHA unctutyT CO PAH, r. Upkyrck, Poccus
dagur-ol@mail.ru

[IpubpexHas 30Ha BOJOEMOB SIBISETCS] SKOTOHHON 30HOM, MCTIBITHIBAIOLIEH 4acTOe BO3AEHCTBHE
aOMOTeHHBIX (DAaKTOPOB OKpyXKatomed cpensl. (DYHKIIMOHHPOBaHWE MHUKPOOHBIX COOOIIECTB o03epa
Baiikan obecrieunBaeT B KOMIUIEKCE C IPYTUMH MPHPOJHBIMH OCOOCHHOCTSMH BOJIOEMa YHCTOTY BOJI
03epa. MuKpoopranu3Mbl puOpeKHON 30HbI baiikaia /10 HaCTOSIIEr0 BpeMEHU U3ydeHbl HEJOCTATOYHO,
HECMOTpS 3HaYCHUE MPHUOPEKbS B TYPUCTCKO-PEKPEALMOHHON M XO3SHCTBEHHOW SKcIutyaranuu. Llemnsb
pabOTBl — ONpENeNuTh BIMUSHUE HKOJOTMYECKHX (PAKTOPOB HA U3MEHEHHE CTPYKTYpPHBIX U
(YHKIMOHAIBLHBIX XapaKTEPUCTHK OaKTePHOIUIAaHKTOHA TPUOpPE:KHOH 30HBI o3epa baiikan. beum
M3Yy4eHBl TPU ydacTKa BOCTOYHOIO Modepexbs o3epa baiikan ¢ TypHucTCKO-peKpeallioHHON Harpy3koil —
n. ['opsumHCK (UK, KypopT), 1. Typka (IUISDK, Y4acTOK CTpOUTEIbcTBa 30HBI «balikanbckas ['aBaHby),
Oyxrta be3pMsHHAs (KOHTPOIBHBIN y4acToK). IIpoObI oTOMpanuck B OeperoBoii 30He OKOJIO ype3a BOJIBI B
pasnmuanble ce30HbI 2012-2014 rr. MaccuB naHHBIX, BKIIOYAIOMNAN (HU3UKO-XUMUYECKHE (TeMIepaTypa,
MUHepanu3anms, pH, OKHUCIUTENTbHO-BOCCTAHOBHUTENLHBIA IOTEHIHMAN, COACpKaHHE KHCIOPOJa,
KOHLEHTpAllUl  THIPOKapOOHAaTOB, cynb(paToB, XJopopwia a, OHOTEHHBIX DJJIEMEHTOB) H
MUKpoOHoorndeckre (00Imas YHCIEHHOCTh OaKTepwii, YHCIEHHOCTh OPraHOTPO(MHBIX OaKTepuil,
MHTEHCUBHOCTb TIPOLIECCOB NPOAYKLUMH M AECTPYKIMU) XapaKTEPUCTHKH, ObLI IPOAHAIN3UPOBAaH
CTaTUCTUYECKUM METOJIOM TJIABHBIX KOMIIOHEHT. BBISBIEHO, 4TO Hambojee 3HaYUMBIMH (aKTopamH,
BIMSAIOLIMMH Ha COCTOSIHHE DKOCHCTEMBI, SIBIISIIOTCSI CE30HHBIC M3MEHEHHMsl Temreparypsl U pH Bozsl,
BXOZSIINE B IEPBYIO IVIABHYIO KOMIIOHEHTY U onpezessitomue 28,5% HabiaronaeMbIx u3MeHeHu. Bropast
U TPEThs KOMIIOHEHTHI ompenenmstin 16,7 m 16,0% nHaOm0maeMBIX H3MEHEHUH, COOTBETCTBEHHO, H
XapaKTEPU30BAINCH KaK (haKTOpP MECTOIOJIOKEHUS TOYKH OTOOpa TpoOBl (paccTossHWE OT Oepera u
riyouna) u Qakrop MuHepanuzanmu. OnpeneneHo pazHooOpasue OaKTEPHOIUIAHKTOHA C MOMOIIBIO
napajiebHOr0 CEKBEHUPOBAHMUS, YCTAHOBICHO JOMHUHUPOBaHNUE B COOOMIECTBE TpeX PHIyMOB OaKTepHii
— Bacteroidetes, Proteobacteria, Actinobacteria. C mOMOImBIO METOAa TPAAWCHTHOTO aHAIN3a
YCTAaHOBJICHA CXOXKECTh Pa3HOOOpasusi OakTepuil B MIONLCKUX Mpo0ax BceX TPeX M3YYEHHBIX YYacTKOB.
MuxkpobHoe coo01IecTBO BOBI, pa3BUBAIOIIEECsS B BOJE OKOJIO 1. Typka B ampene, pe3ko OTJINYajIoch OT
apyrux npoO. Ilpaktudeckn Bce cOOOLIECTBO COCTOANO M3 OakTepuil, NMpuHAmIekKamMX QrIyMam
Bacteroidetes u Firmicutes, mpuuem ¢uiym Bacteroidetes mpeuMyiiecTBEHHO ObLT TMpEACTaBICH
OakrepusiMmu pona Prevotella, mpencraButensivu MHKpPOGIOpHI YeIOBEKa W JKUBOTHBIX, MMEIOIIMMHU
CaHMTapHO-3MUAeMuoIorndeckoe 3Hayenne. Oumym Firmicutes OblT mpencTaBieH OBYMS KilacTepamMu
aHa’pOOHBIX OaKTepHii, SBJIAIOMIMXCSA oOuTarensMu npupoiHbix Bog — Negativicutes u Clostridia.
Ckopee Bcero, Ha JaHHOM Y4acTKE UMEJIO0 MECTO JIOKJIbHOE aHTPOIIOTCHHOE 3arpsi3HEHUE, CBSI3aHHOE CO
CTPOMUTEIBCTBOM PEKpPEalMOHHBIX O0BEKTOB, YTO IMOBJIEKIIO 3a COOOH M3MEHEHHE B COCTaBE MUKPOOHOTO
coobmecrBa. TakuMm oOpa3om, Haubonee 3HAYMMBIM (DAaKTOPOM, BIMSIOIIUM Ha H3MEHEHHE
XapaKTepUCTUK OaKTEepUOIIAHKTOHA NpUOpexHON 30HBI baiikanma, sBIseTCS CE30HHOE W3MEHEHUE
temriepaTypel. CocTaB MHKPOOHOTO cCOO0OIIecTBa NPUOPEKHBIX Box baiikama OBIT OTHOCHTEIHHO
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IMOCTOAHHBIM, MW PE3KOEC HNU3MCHCHHUE €ro CTPYKTYpbl MOXHO HCIIOJIB30BAaTh KaK HWHIUKATOP
AHTPOIIOICHHOI'O 3arpA3HCHUS B MCCTax C TypI/ICTCKO-pCKpCaLII/IOHHOfI Harpy31<0171.

DYNAMICS OF NUTRIENTS IN THE LITTORAL AREA OF SOUTHERN

BAIKAL IN 2014
Domysheva V.M.}, Sakirko M.V.}, Usoltseva M.V.}, Panchenko M.V.2, Pestunov D.A.2
! Limnological Institute SB RAS, Irkutsk, Russia
2V.E. Zuev’s Institute of Atmospheric Optics SB RAS, Tomsk, Russia
hydrochem@lin.irk.ru

Dynamics of nutrients and dissolved gases was studied in the littoral area of Southern
Baikal (7 sites) in August 2014 and at the Biological Station of LIN SB RAS in the settlement of
Bolshiye Koty in March (ice winter-spring period), June (late autumn), August (summer) and
December (late autumn before ice freezing) of 2014.

Distribution of dissolved oxygen, carbon dioxide and nutrients and the pH values in the
littoral area of Southern Baikal were heterogeneous at depths, and the trend of their vertical
distribution was uneven in different seasons. In winter, the concentration of nutrients and carbon
dioxide increased with depth, whereas oxygen decreased. Total abundance and biomass of
phytoplankton changed during the year. Maximal biomass was recorded in the surface water
layer in ice period. In June, total abundance and biomass of phytoplankton considerably
decreased. Phytoplankton concentration was higher in the near-bottom layer than in the surface
layer. However, the trend of vertical distribution of concentration of chemical components
remained unchanged due to prevalence of destruction processes in the near-bottom layer. In
August, higher content of phytoplankton in the near-bottom layer and intensive development of
phytobenthos and macrophytes affected the distribution of chemical components at depths:
concentrations of nutrients and carbon dioxide decreased towards the bottom layer, whereas that
of oxygen increased. Oxygen saturation reached 165% at certain sites. In December, vertical
distribution of chemical components was homogeneous in the littoral area.

In ice period and December, diurnal changes in the content of nutrients were insignificant.
The diurnal trend of oxygen and carbon dioxide was recorded in June and August. Significant
diurnal changes in concentrations of phosphates and silicon were recorded in June. However, in
August there was no clear diurnal trend of these components because of their low concentrations.

Primary production was maximal during ice period and minimal in December, and the
destruction was maximal in August and minimal in December. Primary production was subject
to diurnal fluctuations. Destruction increased with increase of exposure time.

The work was supported by RFBR grant 14-05-00277a.

JAUHAMUKA BUOTI'EHHbBIX 9JIEMEHTOB B BOJE JIMTOPAJIA

FOKHOI'O BAMKAJIA B2014T.

JlombieBa B.M.l, Cakupko M.B.l, YcoabueBa M.B.l, ITaH4yeHnko M.B.z, IlecTtyHoB II.A.2
JInmuonornueckuit uactutyt CO PAH, r. Upkyrck, Poccus
2I/IHCTI/ITyT ontuku atMocdeps! um. B.E. 3yea CO PAH, r. Tomck, Poccus
hydrochem@lin.irk.ru

UccnenoBana nuHamMuka OMOTEHHBIX 3JIEMEHTOB U PACTBOPEHHBIX Ta3oB B juTopanu HOxHOro
Baiikana (7 crannumii) B aBrycre 2014 1. u Ha crarmmonape JIMH CO PAH B noc. bonpmme KoTsl B MapTe
(moayeqHBIN 3MMHE-BECEHHUN MEpHO[), HIOHE (TI03HEBECEHHUI MEepHoM), aBrycre (JIETHUH NMEpHOAd) U
Jexadpe (Mo3JHeOCeHHMI TTpeIeIocTaBHbIi iepuoa) 2014 .

Pacnipenenenue comep:kaHusi PAacTBOPEHHOTO KHCIOPOJA, YIJIEKUCIIOTO Ta3a, OMOTreHHBIX
3JIEMEHTOB, a TaKkXke BenuuuHbl pH B nutopanbHoii 30He FOxHoro Baiikana HEOMHOPOAHO MO TIyOHHE, U
XapakTep WX BEPTUKAIBHOTO pacmpelesieHHs B pPa3HbIe CE30HBI HEOAMHAKoB. B 3uMHMH mepuon
KOHILIEHTpalMsl OMOTEHHBIX 3JIEMEHTOB, ITMOKCHAA yIiepoja YBEIWYHMBalIach C INIyOHMHOH, conepikaHue
KHCJIOpOJia CHWXKAaNoch. MakcumalibHas Ouomacca (UTOTUTAHKTOHA 3a(UKCHpOBaHA B TOMAJCTHBINA
MEepuoJ] B TIOBEPXHOCTHOM CIIO€ BOJBL. B HIOHe 00Ias YHCICHHOCTh M OuoMacca (PUTOITAHKTOHA
3aMETHO CHHU3WJIACh, KOHIICHTPAIUsl €ro B MPHJOHHOM CJIo¢ ObUIa BBINIE, YeM B IOBEPXHOCTHOM, HO
XapakTep BEPTUKANBHOTO PACIPENENCHUS] KOHLEHTPAlMH XWMHUYECKHX KOMIIOHEHTOB COXPAaHSUICS B
pesynbraTe mpeobiajanus B MPUIOHHOM CIIOE JICCTPYKIMOHHBIX MPOIeccoB. B aBrycre 6ojee BhICOKOE
coaepxaHue (PUTOTIIAHKTOHA B MPUIOHHOM CJIO€ W MHTCHCHUBHOE pa3BUTHE (PUTOOEHTOCA U MaKpO(PHUTOB
U3MCHUIIM PACHPECACIICHUEC KOHICHTPAIUU XHUMHUYCCKUX KOMIIOHCHTOB IIO I‘.HY6I/IHC§ KOHOCHTpauus
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OMOTeHHBIX JJIEMEHTOB M JIHOKCHJA YIJIEpOJa YMEHbIIANach K HPHIOHHOMY CIIOI0, a KOHICHTPAIHs
KUCIIOpo/ia Bo3pacTaia. HacklmeHne BOIbI KUCIOPOJIOM B NPHIOHHOM CIIO€ Ha OTACNBHBIX CTAHIUSIX B
auTopann o3epa nocturano 165%. B nexaOpe BepTHKaIbHOE paclpelesieHne XUMUIECKIX KOMIOHEHTOB
B BOJIC OJJHOPOJTHOE.

B nopennslit nepuos u B JiekaOpe CYTOYHBbIC M3MEHEHHUs COJACPIKAaHHsI OMOTCHHBIX JJIEMEHTOB
Obutn He3HaunTeNbHbI. CyTOYHBIA XOJ KHCIOpOAa M IHOKCHAA YIJIEpOJa XOPOIIO MPOCIISKHBAICS B
MIOHE M aBrycTe. 3HaYMTEIbHbIC CYTOYHBIC M3MEHEHHUS KOHLEHTpamu (GocdaToB, HUTPATOB U KPEMHUS
Ha6.HIOI[a.HI/ICI7 B UIOHC, B aBI'YyCTC U3-3a UX HU3KUX KOHHCHTpaHI/Iﬁ HE OTMCUYCHO YE€TKOTO CYTOUHOI'O X044
O9TUX KOMIIOHCHTOB.

Vi3MeHeHHs1 BEJIMYMHBI NEPBUYHOI MPOIYKIIMU MOJBEP)KEHBI CYTOYHBIM KOJICOaHUsIM, 110 Mepe
YBEJIMUCHHUsI BPEMEHH JKCIIO3MIMU BEIUYHMHA JIECTPYKLIUH BO3pacTaia. B COOTBETCTBHU C KOJINYECTBOM
(UTOMIAHKTOHA MEpBUYHAS MPOAYKIHs OblIa MaKCHMMAaJIbHON B TOJUICIHBINA MEPUOJ, MHHUMAJbHAS B
Jekadpe, IeCTPYKIHs, COOTBETCTBEHHO, B aBTYCTE U JieKadpe.

Pabora nognepxana rpantom PODU Ne 14-05-00277a.

DISTRIBUTION OF METHANE CONCENTRATION IN THE LAKE
BAIKAL IN MODERN TIMES
Fedorov Yu.A.', Garkusha D.N.}, Tambieva N.S.?
YInstitute of Earth Sciences, Southern Federal University, Rostov-on-Don, Russia
Roshydromet Hydrochemical Institute, Rostov-on-Don, Russia
fedorov@sfedu.ru, gardim1@yandex.ru

The first large-scale studies of the distribution of methane in water and bottom sediments of Lake
Baikal, the authors conducted in summer 1988 and 1994 (Fedorov et al., 1997). Performed works at the
time showed that, despite the relatively low temperature of the water column and it’s well-ventilated,
leading to high oxygen content, the process of methanogenesis in the bottom sediments of the lake,
however, takes place. The fact that the studied gas mainly bacterial origin indicate as the proximity of the
centers of the generation of methane, mainly in areas of constant anthropogenic pressure (zone of
influence of the Baikal pulp and paper mill (and the mixing zone of river and lake water), as well as the
results of the study of the carbon BPPM) isotopic composition of methane and an organic substance
(Fedorov, 1999).

In August-September 2014, ie 20 years since the last expedition, we carried out research on the
distribution of methane concentrations in water and sediments (0-5 cm) of various areas of Lake Baikal.
Along with methane in the sediments was determined also the total content of sulphide sulfur.
Determining the concentration of methane and sulfide sulfur performed according to generally accepted
system of Roshydromet standard procedures: methane — the vaporphase by gas chromatography, sulfide
sulfur — photometric method with dimetilparafenilendiamin.

According to the obtained data, the concentration of methane in water and bottom sediments
varied accordingly in the range from <0.1 to 13.9 pl/l (average, 1.8 pl/l) and 0.01 to 1.02 pg/g (mean 0.21
ug/g of wet mass) that are generally comparable with the data content of methane in 1994 (in water — 0.3-
19.4 pl/l, an average of 3.2 pl/l, in sediment — 0.02-1.46 pg/g, an average of 0.24 ng/g), and significantly
less than the concentrations measured in the sediments in 1988 (0.02-18.4 ng/g, an average of 2.23 pg/g),
that is the period of greatest anthropogenic load on the lake (Fedorov et al., 1997).

In the modern period, as in previous years of observations, the maximum concentrations of
methane in water and sediments were typical for the northern area of Lake Baikal, where the confluence
of the rivers Upper Angara and Kichera subject to strong anthropogenic pressure (Fedorov, 1999). It also
recorded and the highest concentration of sulphide sulfur in the sediments (0,103-0,188 mg/g wet mass),
which are represented by dark gray to black silt with oxidized surface beeswing brown. Elevated
concentrations of methane (up to 0.85 pg/g) and sulfide sulfur (to 0.059 mg/g) also determined in the
sediments profile of the individual stations, laid along the wellhead area p. Selenga (25-50 m depth).
Sediment is presented blue-gray silt or silty sands, often with brown beeswing surface. At the same time,
the methane concentration in the water zone confluence river Selenga were relatively low (from <0.1 to
2.5 pl/l) and comparable to its concentrations (<0.1 to 2.1 pl/l) in surface and bottom layer of open water
areas of the lake with a depth of 1400 up to 1500 m. Note convergence our data content of sulphide sulfur
and results F.I. Lazo (1980) for sediment samples taken on the profile through the central part of Lake
Baikal.

Compared with previous years, the concentration of methane in the area affected BPPM
(sampling depths from 15 to 240 m) in the current period declined significantly and did not go beyond the
values characteristic of the background areas: water — from 0.75 to 2.1 pl/l; in sediments — from 0.02 to
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0.4 pg/g. At the same time the highest concentrations in the sediments (0.17-0.4 pg/g) are fixed at depths
of over 200 meters in gray-blue to gray-black silt. Perhaps in the not tested by us in 2014, more than
recovered the subsurface sediment methane concentration will be higher, as evidenced by data from
previous expeditions on the distribution of gas in the sediment column. The BPPM area also characterized
by and low concentrations of sulfide sulfur in the sediments (from <0.005 to 0.051 mg/g, an average of
0.011 mg/qg).

Thus, in modern times the concentration of methane in water and bottom sediments of the lake
Baikal, especially in the area of influence BPPM markedly decreased compared with 1988 and 1994,
which may be associated with a reduction of anthropogenic load as a whole in the aquatic ecosystem of
the lake and on the surrounding areas.

This work was supported by grant NSH-5548.2014.5, projects Ne 1334,

PACIIPEAEJIEHUE KOHOEHTPAIIUM METAHA B O3EPE BAUKAJI B
COBPEMEHHBIA TIEPUO
dDénopos F0.A.L I'appkyma JI.H.', Tam6ueBa H.C.2
1I/IHCTI/ITYT Hayk o 3emiie FOxxHOTrO (henepanbHOro yHUBEpCHTETA,
PocroB-nHa-/lony, Poccus
T UJIPOXUMHUYECKUH HHCTUTYT Pocruapomerta, PoctoB-Ha-/lony, Poccus
gardiml@yandex.ru

[lepBrle MacIITaOHBIC UCCIICIOBAHUS pacHpeCieHUS KOHIICHTpAIM MeTaHa B BOJC M JIOHHBIX
OTJIOKEHHSIX o3epa balikam mpoBeaeHsl aBTopamMu B jJeTHHM nepuoa 1988 u 1994 rr. (Oexopos u mp.,
1997). BrimonHeHHBIE B TO BpeMs pabOTHl TOKa3ajdd, YTO, HECMOTPS Ha OTHOCHTEIHHO HU3KHE
TEMIIEpaTypsl BOAHOW TONIIA W €€ XOPOIIYI0 BEHTWJIHPYEMOCTh, OOYCIOBIMBAIONIYIO BBICOKOE
COIIep’KaHUE KHUCIIOpOJa, NPOIecC METaHOTeHe3a B JOHHBIX OTJIOXKEHHAX O3epa, TeM HE MEHee,
nporekaeT. O TOMUHUpYIOUIEM OaKkTepHaTbHOM MPOMCXOXKICHUM W3y4aeMOro raza CBHAETEIHCTBOBAIIO
KaKk pachpelesieHHe COJIEpXKaHWs rasa [0 akKBaTOPUHM W TIyOMHE 03epa, XapaKTepHU3yIoleecs
NPUYPOYCHHOCTBIO OYaroB TEHEepalMi MeTaHa, TJaBHBIM 00pa3oM, K palloHaM IOCTOSHHOTO
AaHTPOTIOTEHHOTO JaBJICHUS, KAKOBBIMH SIBIIIIOTCS 30HA BIUSHHS balikaabCKOTO MEJUTI0I03HO-0yMakHOTO
komOmunara (BLIBK) n cMemenns pedHbIX W O3€pHBIX BOJ, TaK M PE3yNIbTaThl M3YYCHHS H30TOITHOTO
cocTaBa yriepoja MeTaHa u opraandeckoro Beniecta (Demopos, 1999).

B aBrycte — cenrsiope 2014 roma, To ecth crmycts 20 JeT ¢ MOMEHTa MOCJIEIHEH DKCIeIUINH,
HaMH MpPOBEIEHBI PabOThl MO HM3YYEHHUIO paclpeAcieHUs] KOHUEHTpAaLUuil MeTaHa B BOJE M JOHHBIX
otnoxkeHusx (0-5 cm) pa3nmuuHBIX palioHOB o3epa baiikan. IlapamiensHo ¢ METaHOM B JOHHBIX
OTIIOKEHUSIX OMPENEIsIIOCh TakxKe olIee copeprkanne cyabhuaHoi cepbl. OnpeneneHust KOHIIEHTPAni
MeTaHa ¥ Cynb(UIHON cephl BBHIMOTHEHBI 1O OOMIENPUHATHIM B cucTeMe Pocruppomera cTaHAapTHBIM
METOJIMKaM: MeTaHa — TmapodazHbIM Tra30XpoMaTorpa@uyecKuM METOJIOM, CYIbGOUIAHOH Cephl —
(hOTOMETPUUECKHM METOJIOM C IUMETHIAPA()ESHUICHUAMIHOM.

CornacHoO MONy4eHHBIM JaHHBIM, KOHIIGHTpAIMs METaHa B BOJC M JIOHHBIX OTJIOXKEHHSX O3epa
M3MEHsIaCh COOTBETCTBEHHO B npeaenax ot <0,1 mo 13,9 mxn/n (B cpeanem 1,8 mxi/i) u ot 0,01 mo 1,02
MKT/T (B cpemrem 0,21 MKT/T BIa)KHO# MPoOBI), 9TO B IIEITOM COTIOCTABUMO C JAHHBIMH IT0 COACPIKAHUIO
MetaHa B 1994 rony (B Boge — 0,3-19,4 mxn/n, B cpennem 3,2 Mxi/i; B otnoxkeHusx — 0,02-1,46 Mxr/t, B
cpeneM 0,24 MKr/T), ¥ CyIIECTBEHHO MEHBIIIC KOHIIEHTPAlUH, U3MEPEHHBIX B JOHHBIX OTIOKEHHUSIX B
1988 ronmy (0,02-18,4 Mkr/r, B cpeaHem 2,23 MKI/T), TO €CTh B HEpUOJ HAWOOJBIICH aHTPOIIOTCHHOM
Harpy3ku Ha o3epo (DemopoB u ap., 1997).

B coBpeMeHHBINT TiepMO, KaK W B TPEABIAYINIAE TOALI HAOIIONCHUH, MaKCHMaIbHBIC
KOHIICHTpAINH METaHa B BOJIC U B JIOHHBIX OTJIOXKEHHUSX OBUIA XapaKTEPHEI JJIsi CEBEPHOTO paiioHa 03epa
Baiikan, kyaa Bnanarot Boabl pek Bepxuss Anrapa u Kuuepa, noiBepEHHBIX CHUJIBHON aHTPOIOT€HHON
Harpyske (Pemopos, 1999). 3nech xe 3aduKkcUpoBaHbl 1 HanOOJIEe BBICOKHE KOHLIEHTPAUHU CYIb(OUAHON
cepsl B oTnoxkenusix (0,103-0,188 mr/r Bi. Macchl), KOTOpbIE TIPEICTABICHBI TEMHO-CEPHIMU JI0 YEPHOTO
WJIaMHU C OKUCIICHHBIM TOBEPXHOCTHBIM HajeToM Oyporo nBera. [IoBBIIICHHBIE KOHIICHTPAlUH MeTaHa
(mo 0,85 mxkr/r) m cynsbumHoi cepbl (mo 0,059 Mr/r) ompeneneHB TakXKe B JOHHBIX OTIIOKCHHSIX
OTJIENBHBIX CTAHIUN TPOQIIIA, IPOIOKEHHOTO BIIOJIb YCTHEBOTO ydacTka p. Cenenra (riyOuHs! 25-50 M).
OTIOXKEHUsT TPEICTaBIeHBl 37eCh CEpO-TONyOBIMA WIIAMH WU 3arJIeHHBIMH TI€CKAMH, YacTO C
MOBEPXHOCTHBHIM KOPUYHEBBIM HaJIETOM. B TO ke BpeMsi KOHIICHTpAI[MM METaHa B BOJAX 30HBI BIIaJICHUS
p. Cernenra ObuIH OTHOCUTENBHO HU3KUMU (0T <0,1 110 2,5 MKJI/JT) U COMTOCTaBUMBI C €r0 KOHIICHTPALUIMHU
(ot <0,1 mo 2,1 MKJI/TT) B IOBEPXHOCTHBIX W TMPHUIOHHBIX TOPH30HTAX BOJBI OTKPBITHIX PalOHOB 03epa C
rryomHamMu ot 1400 mo 1500 M. OTMETHM CXOIUMOCTh HAIMX AAHHBIX IO COACPIKAHUIO CYIh(OUITHON
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cepsl ¢ pesynbratamu, nonydeHHpIME D.U. Jlazo (1980) mist mpod JOHHBIX OCAAKOB, OTOOPAaHHBIX IIO
npoduiIIo Yepe3 HeHTpaIbHYIo YacTh o3epa baiika.

[lo cpaBHeHMIO C TpeNBIAYIIMMH TOJAaMHd, KOHIEHTpauuu MeTaHa B 30He BiusHusi BIIBK
(rmyOunbl oTOOpa mpo6 oT 15 mo 240 M) B COBpPEMEHHBIH MEpUOJi CYIIECTBEHHO CHH3MIINCH U HE
BBIXOJIVMITY 32 TIPEesIbl 3HAUCHHH, XapaKTepHbIX sl GOHOBBIX Y4acTKoOB: B Boje — ot 0,75 mo 2,1 Mki/x;
B JOHHBIX oTiokeHusx — oT 0,02 mo 0,4 mxr/r. Ilpm 3ToM Hamboyiee BHICOKHE KOHIICHTpAITUU B
otnoxkenusix (0,17-0,4 mxr/r) 3adukcupoBanbl Ha TiayomHax cBbimie 200 METPOB B CepoO-TOMYOBIX O
cepo-4epHOro uBera miax. BeposTHo, B He ompoOoBaHHBIX Hamu B 2014 1. Gonee BOCCTAaHOBIEHHBIX
HIKHUX TOPU30HTaX JOHHBIX OTIOKEHHH KOHIEHTpalusi MeTaHa OyJeT BBIIIE, O YeM CBHIETEIHCTBYIOT
JIaHHBIE MPEABITYIINX AKCIEIUINNA TI0 pacTIpeeICHuIo ra3a B kKonoHke ocankos. Paiton BIIBK rtaxke
XapaKTePHU30BAICA W HU3KUMH KOHIICHTPAITUSIMU B OTIIOKECHUAX CynbhumHoi ceprl (ot <0,005 mo 0,051
Mr/t, B cpeadem 0,011 mr/r).

Taxum 00pa3oM, B COBPEMEHHBIH MEpHO]I KOHIIEHTPAIUS MeTaHa B BOJIE U JIOHHBIX OTIOXKESHHIX
03. baiikan u, ocooenno B 3oHe BimsHus BLIBK, 3amerHo cHusmiack, mo cpaBHeHuto ¢ 1988 u 1994
TOAaMH, YTO MOXET OBITh CBS3aHO C YMEHBIICHHUEM aHTPONOreHHON Harpy3KH, Kak B II€JIOM Ha BOJHYIO
9KOCHCTEMY 03€pa, TaK M Ha PUJIETAIOINe K HEMY TePPUTOPHH.

Pabota BrimorHeHa Tpu (hrHAHCOBOH MoaAepkke rpanta HIII-5548.2014.5, mpoekToB NeNe 1334,
5.1848.2014/K.

METHANE IN SEDIMENTS AQUATIC ECOSYSTEMS WITH HIGH
CONTENT SULFIDES
Fedorov Yu.A., Garkusha D.N., Dotsenko 1.V., Afanasiev K.A.
Institute of Earth Sciences, Southern Federal University, Rostov-on-Don, Russia
fedorov@sfedu.ru, gardiml@yandex.ru, irinageo@mail.ru

For over ten years, the authors studied water bodies with deposits of therapeutic mud sulfide, as
well as bays, estuaries, freshwater lakes, reservoirs and rivers belonging to the basins of the Azov and the
Caspian Sea, where the silt accumulation and the formation of sulfide compounds. One of the main
purposes of research was to study the factors, processes and mechanisms conjugate generation of methane
and hydrogen sulfide in the water bodies with permanent sulfide contamination. According to classical
concepts in the same ecological sediment niches sulfate reduction process inhibits the formation of
methane. According to the authors of the present communication, there are three types of conjugate
generation of these gases: sulphate reduction is almost completely suppressed methane formation;
methanogenesis prevails over the formation of hydrogen sulfide; synchronous generation occurs as
methane and hydrogen sulfide (Fedorov et al., 2007).

The study measured salinity and chemical composition of the water and mud solutions, the
concentration of methane and hydrogen sulfide, the values of Eh and pH, as described in (Fedorov et al.,
2014) was calculated “sulphidation coefficient” (the ratio of CH, / XH,S, wherein the methane
concentration expressed in pg/g wet mass, H,S — in mg/g wet mass) and build regression equations
describing the relationship between the various indicators. Samples were collected in sediment horizons
0-2, 2-5, 5-10, 10-15 cm and then every 10 cm sampled columns (a maximum of 100 cm). Determining
the concentration of methane and sulfide sulfur performed according to generally accepted system of
Roshydromet standard procedures: methane — the vaporphase by gas chromatography, sulfide sulfur —
photometric method with dimetilparafenilendiamin (Fedorov et al., 2007).

Sulfide silt continental black and dark gray mud lakes Pilenkino, Big Tambukan, Gruzskoe,
Yashaltinskoe and Solenoe characterized by the highest concentration £H,S and low (on average <0.5)
values relations CH,/ZH,S, reflecting the dominance of sulfide formation on methanogenesis. Typically, a
solution (brine), covering the dirt, is characterized by high salinity and the concentration of sulfate ions.
Volcanic mound mud, obtained from the crater of the volcano Gnilaya Gora and underwater volcano
Golubitskiy (area of the city Temryuk) were characterized by a relatively high concentration of CH,
(2.36-2.54 pg/g) and low XH,S (0.018-0.108 mg/g). Black oily mud of psevdo-volcanic Lake
Golubitskaya contained CH, in an amount of 0.5-0.91 pg/g, and XH,S - 1.18-3.07 mg/g. At the volcanic
lake Miska the concentration of CH, in dark gray mud varied from 0.9 to 2.8 pg/g, and XH,S - from 0.01
to 0.7 mg/g. The ratio of CH,/XZH,S in psevdo-volcano mud occupies an intermediate value between
continental and volcano mud. The foregoing suggests that metabolic process in these lakes is occur
involving mass and energy coming from the depth focal. Maritimes dirt periodically drying up Lake
Khanskoe, and sea mud Beysugskogo estuary characterized by a minimum content of CH; and XH,S
(from 0.01 to 0.04 pg/g and from 0.005 to 0.33 mg/g, respectively). In coastal saline lakes Pleso-krugloe
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and Sladkiy liman concentration CH, and XH,S in mud were significantly higher and reached 1.27-21.1
Mo/g and 0.24-1.25 mg/g, respectively. With the depth of these lakes increased concentration of CH, and
¥H,S decreased. This, along with high ratio of CH,/2H,S (1.5 to 68) indicates a possible deep inflow of
CH, and attributing these to the psevdo-volcano mud formations.

Studies have shown that the concentration of methane in the sedimentary basins of sulfide may be
present in amounts comparable to its content in marine and fresh water bodies. The coefficient
sulphidation decreases towards “volcanic mud from the crater — degraded coastal dirt — psevdo-volcano
mud Lakes coastal and marine mud — the mud of freshwater ponds and streams — continental sulfide silt
mud.” In the same direction and increases the concentration XH,S. It should be noted that the transition
from the bottom sediments represented mud deposits to their underlying fundamentally loamy clay
deposits layer, it is observed as a sharp change in pH and Eh, and decrease the concentration of CH4 and
>H,S.

This work was supported by grant NSH-5548.2014.5, projects Ne1334.

METAH B TOHHBIX OCAJIKAX BOJHBIX OKOCUCTEM C
BbICOKUM COAEP KXAHUEM CYJIb®UJI0B
®énopos 10.A., I'appkyma JI.H., lonenko U.B., Apanacses K.A.

HNucturyT Hayk o 3emiue FOxHoTO (henepanbHOT0 YHUBEPCUTETA,
Pocros-na-/lony, Poccus
gardiml@yandex.ru

Ha npotspkenuun Oosiee AecsiTH JIET aBTOpaMU HCCIIEA0BAIUCH BOAOEMBI C 3aJIe)KaMH JIeUeOHbBIX
CyIb(QUIHBIX TPs3€Eii, a TaK)Ke MOPCKHUE 3aJIMBHI, JMMaHbI, IPECHOBOAHBIC 03€Pa, BOJOXPAHIIIHUILA H PEKH,
oTHocsimmecs: K OacceiiHam A3zoBckoro u Kacmumiickoro Moped, B HIIOBBIX OTJIOXKEHHSIX KOTOPBIX
IPOMCXOANT HAKOIUIEHHE MU oOpa3oBaHME CylIb(PUIOHBIX coeauHeHMH. OXHOW W3 OCHOBHBIX IleJNeH
UCCIICIOBAHUHN SIBJSUIOCH M3y4deHHE (DAaKTOPOB, IMPOLECCOB M MEXAHW3MOB CONPSIKCHHOW TI'eHEpaluu
METaHa M CEepOBOAOpOJa B BOJOEMax C MEPMAHEHTHBIM CyIbQHUIHBIM 3apaxkeHreM. CorjiacHo
KJIACCUUECKUM IPEJICTABICHUSAM B OJJHUX U T€X K€ 3KOJOTMUECKUX HUILIAX JOHHBIX OTJIOXKEHHH Mpolecc
cynb(aTpeyKIul HHruoupyer oOpazoBanue MeTaHa. [1o0 MHEHHIO ke aBTOPOB HACTOSIIIETO COOOIICHHS
BO3MOXKHBI TpH THMA CONPSDKEHHOW TeHepaluu 3TUX Ta3oB: o0pa3oBaHHE MeTaHa MPAKTUYECKH
MOJIHOCTBIO  TNOJABIEHO  cyiabdarpenyKuueidl; METaHOIeHe3 MpeBalMpyeT Haj — o0pa3oBaHUEM
CEpOBOAOPOIA; HMEET MECTO CHHXPOHHAsI TeHepanys, Kak MeTaHa, Tak 1 cepoBonopoaa (Penopos u np.,
2007).

B xone uccnenoBanuil onpenensanch MUHEPATU3aUs U XUMHUUECKUH COCTaB BOJIBI U TPA3EBBIX
pPacTBOPOB, KOHIIGHTPALIMK METaHa M CepOBOAOPO/Ia, 3HaueHus Eh u pH, mo meroauke (Penopos u ap.,
2014) paccumtbiBasics «koddduuueHt cynbduauzanun» (ornomenne CH4/ZH,S, rae koHueHTparus
MeTaHa BhIpa)KE€Ha B MKI/T BJIaYKHOW MPOOBI JOHHBIX OTIOXKCHHM, KOHIICHTparus XH,S — B MI/T BIaKHOH
Macchl) M CTPOMJIMCh PETPECCHOHHBIC YPAaBHEHHS, ONMCHIBAIOLUIME CBSI3M MEXIY Pa3IHMYHBIMU
nokazaressiMu. [IpoObl JOHHBIX OTIOXKEHUH oTOupanu B ropusoHTax 0-2, 2-5, 5-10, 10-15 cm u nanee
yepe3 kaxasie 10 cM oTobpanHoii konoHkH (MakcumyM 110 100 cm). Onpenenenus koHnentpanuii CHy u
YH,S BhINONHEHBI 1O OOIICNPUHATEIM B cucteMe Pocruapomera cranmapTHbiM meroaumkam: CHy —
napoda3HbIM  razoxpomarorpaduueckum  MmeromoMm, XH;S — ¢oromerpudeckumM MeTomoM ¢
nuMetrnapadenmtenquamuaoM (Oegopos u np., 2007).

CynbdunHsle WIOBbIE KOHTHHEHTAJbHBIE UYEPHBIE M TEMHO-cepble Ips3u o3ep lluneHkuHo,
Bonpmoit TamOykan, I'pysckoe, Amantunckoe u ConeHoe XapaKTEpU3yIOTCs HanOoyiee BBICOKUMHU
koHIeHTparmsiMu  XH,S u Huskumu (B cpegnem <0,5) 3Hauenusmu otHomienus CHy/ZH,S, urto
CBUJICTENILCTBYET O JOMHHHMPOBAaHMH TMpolecca CyiabpuaooOpa3oBaHus HaJ MeTaHOTeHe3oM. Kak
MpaBWiIO, Ui pacTBopa (pambl), MOKPBHIBAIOIIETO TPsA3b, XapaKTEpHAa BBICOKAS MHUHEpAIHM3alUsi U
KOHLIEHTpalus Cynb(aTHbIX HOHOB. CONOUYHBIC BYJIKAHHYECKHE I'PSA3M, OTOOpaHHBIE U3 KEpJ BYJIKaHA
I'amnas T'opa u mnoxBomHoro BynkaHa [omyOmnkuit (paiioH r. Temproka) XapaKTepH30BAIUCH
OTHOCHUTENHHO BbICOKUMH KoHIeHTparusmu CHy (2,36-2,54 mxr/r) u Huskumu XH,S (0,018-0,108 mr/T).
UYepHble MacIsIHUCTBIE TPSI3U MICEBAOBYIKaHUYEeCKOro o3epa ['omybunkoe conepxanu CH, B konnyectse
0,5-0,91 mkr/r, a £H,S — 1,18-3,07 mr/r. B conounoMm o3epe Mricka konuenTpaius CHy B TeMHO-CephIX
rps3sax u3mensiack ot 0,9 mo 2,8 mkr/r, a XH,S — ot 0,01 1o 0,7 mr/r. Benuuuns! otHomienus CHy/ZH,S
B IICEBIOBYIKAHUYECKUX TPA3SX 3aHUMAIH [IPOMEKYTOUYHbIE 3HAYCHUS MEXIY KOHTUHEHTAJIbHBIMHU U
COIIOYHBIMH T'PA3SIMU. BhlmensinokeHHOe CBHICTEIBCTBYET O TOM, YTO B 3THX 03€pax MeTabOIUYecKHe
MPOLIECChl MPOTEKAIOT MPHU yJYaCTHH BEIIECTBA W JHEPIHM, MOCTYMAIOMIMX W3 TIyOMHHBIX OYaros.
[Ipumopckue Tpsi3u MEpUOAMYECKH MEPEChIXarolero XaHCKOro 03epa, a TakkKe MOPCKHE TIpA3U
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Beiicyrckoro nuMaHna XxapakTepH30BauCh MUHUMaIbHBIME cofepskanusvu CH, u TH,S (ot 0,01 mo 0,04
MKI/T 1 ot 0,005 mo 0,33 MI/r cOOTBETCTBEHHO). B mpumopckux MuHepaiau3oBaHHBIX o3epax [lieco-
Kpyrnoe u Cnankuii numan xonuentpauun kak CHy, Tak m ZH,S B rpsa3six ObUIM 3HAUHUTENBHO BBIIIE U
nmocturanu 1,27-21,1 mMxr/r u 0,24-1,25 Mr/t coorBercTBeHHO. C IIyOMHOM B 3THX 03epax KOHIICHTPAIIUS
CH, Bo3pacrana, a £H,S cHmkazack. ITo, HapsAAy ¢ BbICOKMMHU 3HadeHusMu otHomeHuss CHy/ZH,S (ot
1,5 mo 68), cBUIOETENBCTBYET O BO3MOXHOM TiyOMHHOM moaToke CH, W OTHeceHHs STHX Tps3edl K
TICEBIOBYJIKAHUYECKUM 0OPa30BaAHMSIM.

[IpoBeneHHble HCCIEOOBAaHHUA [OKa3add, YTO KOHLEHTpalus MeTaHa B JOHHBIX OCaJKax
CyIb(QHUIHBIX BOAOEMOB MOXKET HAaXOJUTHCS B KOJMYECTBAX COMOCTABUMBIX C €r0 COACp)KaHHEM B
MOPCKMX M TPECHOBOAHBIX BOJHBIX OOBEKTax. BennumHa npeanoKeHHOro Hamu Kod(hduimeHTa
Cyab(QHUIN3ANNN YMEHBIIAETCS [0 HANPaBICHUIO «COMOYHBIE BYJIKAHWYECKUE TPS3M W3 Kepin —
JeTpaJupOBaHHbIE IPUMOPCKHE IPSI3H — IICEBJOBYIKAHHMUYECKHUE IPSI3H 03€p — IMPUMOPCKHE U MOPCKHE
Ipsi3H, IPA3H IPECHOBOIHBIX BOAOEMOB M BOZOTOKOB — KOHTUHEHTAJIbHBIE CYNb()UAHBIE HIOBBIE TPSI3UY.
B sToM e HampaBieHMH yBeIMUUBacTCs W KoHIeHTpanus LH,S. Cienyer OTMETHTh, UTO NPH HEepexoie
OT JOHHBIX OCaJKOB, NMPEACTABICHHBIX TPA3EBBIMH OTIOXKEHHUAMH, K MOJACTHIAIOIIMM WX KOPEHHBIM
CYTJIMHUCTO-TIIMHUCTBHIM OTJIOKSHHUSAM JIOXKa, HAONI0aeTCsl Kak pe3koe u3MeHenue 3HaueHuit pH u Eh |
TakK U cHkeHue konnenTpauit CHy u ZH,S.

Pabota BrimorHeHa ipu (hrHAHCOBO# Moaaepkke rpanta HILI-5548.2014.5, mpoekToB NeNe 1334,
5.1848.2014/K.

PRIMARY SCREENING OF PRE-BAIKALIAN MEDICINAL PLANTS
FOR PRESENCE OF ANTIBIOTIC ACTIVITY
Fedorova G.A.}, Sukhanova Ye.V.}, Zimens Ye.A.}, Shishlyannikova T.A .2,
Molozhnikov V.N.%, Parfenova V.V.!
'Limnological Institute SB RAS, Irkutsk, Russia

2A.A. Yezhevsky Irkutsk State Agricultural University (IkrSAU), Irkutsk, Russia

fgalina@mail.ru

It is known that many medicinal plants growing in the Pre-Baikal Region have
antimicrobial, anti-inflammatory, immunomodulatory, anti-oxidant and other characteristics, but
their active components are identified only for separate representatives of medicinal plants. The
project task is to perform integrated studies of Pre-Baikalian medicinal plants manifesting
antibiotic  characteristics towards pathogenic and opportunistic  pathogenic
microorganisms. The data obtained will considerably extend and complete the information on
the chemical composition of Pre-Baikalian plants and will allow extending the use of raw
resources of medicinal plants.

Antibiotic properties of 10 Pre-Baikalian medicinal plants growing under extreme natural
conditions (Khamar-Daban mountains) are characterized: Polygonatum odoratum, Filifolium
sibiricum (L.) Kitam, Anemone crinita Juz., Pulsatilla turczanmovi Kiril., Rhaponticum
uniflorum L., Thymus baicalensis Serg., Leontopodium campestre Ledeb., Vaccinium myrtillus
L., Potentilla fruticosa L., Duschekia fruticosa (Rupr.).

Summary extracts of the studied plants are obtained by infusion at room temperature in
the ratio 1:10 (plant : leach) during 24 hours. We used as leaches distilled water (water infusion)
and methanol-water (70:30). Each of the studied extracts was tested for antibiotic activity. The
results showed that among 10 plants extracts, only 3 did not manifest any antimicrobial activity
(Polygonatum odoratum, Leontopodium campestre Ledeb., Thymus baicalensis Serg). The
widest spectrum of antimicrobial activity belongs to extract of Duschekia fruticosa (Rupr.),
which inhibited the growth of all test cultures. Extracts of Potentilla fruticosa L. and of
Filifolium sibiricum (L.) Kitam manifested as well a wide range of antimicrobial activity. They
effected all test strains except L. monocytogenes and Ps. aeruginosa, respectively. Less active
(by lysis zone) were extracts of Rhaponticum uniflorum L., Vaccinium myrtillus L., Anemone
crinita Juz., Pulsatilla turczanmovi Kril. Nevertheless, they were active inhibitors of growth of
Ps. aeroginosa. Extract of Vaccinium myrtillus L. inhibited growth of St. Aureus, one of
Rhaponticum uniflorum L. — growth of Yer. Pseudotuberculosis. It is to notice that extracts of
nine plants studied, except Filifolium sibiricum (L.) Kitam inhibited growth of Ps. aeroginosa.

It is shown that extraction of antimicrobial compounds depends on the leach used. The
most perspective is the leach water-methanol: 6 plants extracts of 10 manifested the presence of
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antimicrobial activity. Maximal zones (from 4 to 10 mm) of test culture of Y. pseudotuberculosis
are also found for these extracts.

HEPBUYHBIU CKPUHUHI IEKAPCTBEHHBIX PACTEHHUH
INPUBAUKAJIBA HA HAJIMUUE AHTUBUOTHNYECKOU
AKTHBHOCTH
denopoBa F.A.l, CyxaHoBa E.B.l, 3umMeHc E.A.l, [ nmasinankosa T.AL

MoJoxunkos B.H.%, IMapgenoBa B.B.!
Tumuonornueckuii unctutyt CO PAH, Upkytck, Poccus
2I/Ip1<yTCI<I/H71 roCyapCTBEHHbIN arpapHblii yauBepcureT uM. A.A. Exxesckoro (Mpk['AY),
Wpkyrck, Pocens
fgalina@mail.ru

M3BecTHO, 9TO MHOTHE JICKAPCTBEHHBIE pacTeHUs, pouspactarontue B [Ipubaiikannse, o0amaror
AHTUMHUKPOOHBIMHU, IPOTHUBOBOCIAINTEIBHBIMI, UMMYHOMOAYJIUPYIOIIMMH, AaHTHOKCUIAHTHBIMU U JP.
CBOWCTBAMM, HO HX AaKTUBHBIE KOMIIOHEHTHl HWACHTU(QHULUUPOBAHBI TOJIBKO ISl  OTHENBHBIX
npeAcTaBUTeNIe JIEKApCTBEHHBIX pacTeHWi. 3ajadya MpoeKTa — KOMIUIEKCHOE HCCIIeIOBaHUE
JISKAPCTBEHHBIX pacteHui [Ipubaiikaibs, NPOSBISIONMX aHTHOMOTUYSCKUE CBOMCTBA IO OTHOIICHHUIO K
MaTOTEHHBIM H YCIOBHO-TIATOTEHHBIM MUKpOoopraHu3Mam. [1omyueHHbIe JaHHbIEe CYIIECTBEHHO PACIIUPST
W JONOJNHAT CBEICHHS TI0 XUMHYECKOMY CcoOcTaBy pacteHuid [lpubaiikambs, 00Jagaronmx
OaKTepULUIHBIM AECHCTBUEM, IIO3BOJIST PACIIMPUTh HCIOJIBb30BAaHHE CBHIPHEBOM 0a3bl JIEKAPCTBEHHBIX
pacTeHu.

OxapakTepu3oBaHbl aHTHOMOTHYECKHE cBoiicTBa 10 JekapcTBeHHBIX pacTeHuii [Ipubaiikainss,
MPOM3PACTAIONIMX B MECTaX C OSKCTPEMalbHBIMH MPUPOAHBIMU ycioBusMu (ropsl Xamap-/laGana):
kynena pymmucrtas (Polygonatum odoratum), aurenuctauk (Filifolium sibiricum (L.) Kitam), Betperuiia
nmuaHOBONIOcast  (Anemone  crinita Juz.), mpoctpen Typuanumuosa (Pulsatilla turczanmovi Kril.),
OosbieroaoBHUK oxgHouBeTkoBel  (Rhaponticum uniflorum L.), Tumesa Oatikaasckuii  (Thymus
baicalensis Serg.), snenbBeiic cubupckuii (Leontopodium campestre Ledeb.), uepnuka (Vaccinium
myrtillus L.), natunuctauk kycrapaukossiid (Potentilla fruticosa L.), onbxa kycrapuukoBas, (Duschekia
fruticosa (Rupr.).

CyMMapHbIe DKCTPAaKThl MCCIENYEMbIX PACTEHUH IIOJIy4eHbl METOJOM HAacTauBaHUS IIPU
KOMHATHOH Temmnepatype B cooTHomernn 1:10 (pacTeHne:skcTpareHT) B TeueHne 24 gacoB. B kadecTse
OKCTPAreHTOB MCIIOJIB30BaHbl JTUCTHJUIMPOBAaHHAs Bona (BOAHBIA HacToil) M MeraHoi-Boga (70:30).
Kaxnprii U3 vccneqyeMbIX SKCTPAKTOB MPOTECTUPOBAH HA HAIMYME aHTUOMOTHYECKOW aKTHBHOCTU. B
pe3ynbTaTe MpOBENEHHOTo HcciaeaoBaHus M3 10-TH 3KCTPakTOB pacTeHUH TONBKO 3 HE MPOSIBUIN
AHTUMHUKPOOHOM aKTUBHOCTH (KyleHa MAyIINCTas, SACNbBEHC CHOMPCKUN, TUMBSH OallKalbCKHi).
HaunOonee mupokuM CHEKTPOM aHTUMHUKPOOHOH aKTMBHOCTU OO0JIAZAaeT 3KCTPAKT OJbXH, KOTOPBII
UHTUOUPOBAJI POCT BCEX TECT-KYAbTYp. TakkKe IIUPOKHUM CIIEKTPOM AHTUMHUKPOOHOW aKTHBHOCTH
o0nagany SKCTPaKThl MATHIMCTHUKA U HUTENHMCTHHKA, BO3JCHCTBOBABIINE HAa BCE TECT-IITAMMBI, KpOME
L. monocytogenes u P. aeruginosa, cooTBeTcTBeHHO. MeHee aKTUBHBIMHU (TI0 30HE JIM3KCA) OKa3alKCh
9KCTPaKTHl OONBIIETOIOBHUKA, YEPHUKH, BETPEHHUIIB! JUIMHHOBOJIOCOH, nipocTpena TypuanuHosa. Tem He
MEHee, OHH MPOSIBHJIM aKTUBHOCTh TIO/IaBiIeHHs: pocta P. aeroginosa. DKCTpakT YepHUKHA HHIHOMPOBA
poct S. aureus, a 6onsineronosarka — Y. pseudotuberculosis. CiemyeT OTMETHTE, YTO SKCTPAKTHI AE€BITH
HCCIIeIyeMbIX PACTeHHIA, KpOME HUTEIUCTHUKA, TIOJaBIIsIA pocT P. aeroginosa.

[loka3ano, YTO u3BJIEUCHHE aHTHUMUKPOOHBIX COCAMHEHMH 3aBHCHUT OT MPUMEHIEMOTO
9KcTpareHTa. HamOonee mepcleKTHBHBIM  OKa3ajcs OKCTpareHT Boja-meraHon: u3 10 pacteHuit
SKCTPAKTHI MIECTH MOKAa3alH HaJMuue aHTUMHUKPOOHOW akTHMBHOCTH. MakcuMainbHbe 30HBI (0T 4 10 10
MM) TecT-KyibTypsl Y. pseudotuberculosis oTMedens! Takke st JAHHBIX SKCTPAKTOB.

RESULTS OF MODELING AND EXPERIMENTAL INVESTIGATIONS
OF ECOSYSTEMS OF LARGE LAKES OF EURASIA
Filatov N., [Panin G.3, Diansky N.3, Ibraev R.%, Nazariova L.*, Golosov S.}, T.Viriuchalkina®
"Northern water problems institute Karelian Research center RAS, Petrozavodsk,
?Water Problems Institute RAS, Moscow, Institute of Numerical mathematic RAS, Moskow
3Institute of Numerical mathematics RAS, Moscow,
nfilatov@rambler.ru
In the report discuss the current problems of modeling and experimental studies of large stratified
lakes of Eurasia, such as Ladoga, Onego and the Caspian Sea-Lake, to assess their condition and
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prognosis of hydrological regime and ecosystem under different scenarios of anthropogenic impact and
climate changes. Problems of development and use of modern methods of improving of monitoring and
mathematical modeling, creation of methodological bases for understanding the ecosystem water
conditions and better prediction of aquatic ecosystems under anthropogenic and climate changes are
under consideration. The issues to minimize threats of anthropogenic eutrophication, assessment of
carrying capacity, recovery of lake systems and improve integrated water management systems. The
issues of development of legislation to restore and preserve the unique water bodies of strategic
importance for the Russian economy.

Acknowledgements. This work is based on the results of Grant RSF Ne Ne 14-17-00740 and
RFBR Ne 14-05-00663.
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O6cy>1</:[a}0TC${ AKTYaJIbHBIC HpOGJ’ICMLI MOACTIUPOBAHUA U SKCIICPUMCHTAJIbHBIX I/ICCHC,[[OBaHI/II\/'I
KPYIHBIX cTpaTu(uIupoBaHHbIX 03ep EBpasnm, Takux kak Jlagoxckoe, Onexckoe u Kacnmiickoe Mmope-
03€p0, AJIs1 OLUCHKH MX COCTOSAHHUA W MPOrHo3a TMAPOJIOTHYCCKOro peKrMMa M 3KOCUCTEM IIPpU PA3HBIX
CIICHApUSAX AaHTPOINOTCHHOW HAarpy3ku © u3MeHeHuH wimmara. OOcyknarTcs  mpoOIeMbl
COBCPHICHCTBOBAHUA W BHCAPCHHUA COBPEMCHHBIX MCTOAOB MOHHUTOPUHIA W MATCMATUYCCKOIO
MOACIIUPOBAaHUA, CO3aHUA MCTOAOJIOTNICCKUX OCHOB 3KOCUCTECMHOI'O BOAOIIOJIB30BAHUA 1A TIOHUMaHUA
COCTOsAHUA u COBCPIICHCTBOBAHUA IMPOrHO3UpPOBaHUsA W3MEHECHUN BOJHBIX 9KOCUCTEM Inpu
AHTPOIIOICHHBIX W KIIMMATUYCCKUX HU3MCHCHHAX. PaCCManI/IBaIOTCﬂ BOIIPOCBI MHUHUMM3AIUU YI'PO3
AHTPOIIOTCHHOT'O 3BTp0(1)I/Ip0BaHI/I$I, OLICHKN aCCUMMUWJIINUOHHOI'O0 NMOTCHIINAIA, BOCCTAHOBJICHUA O3CPHBIX
CHCTEM H COBCPIICHCTBOBAaHUA CHUCTEM  HHTEIPUPOBAHHOIO YrpaBJICHUSA BOJOIIOJIB30BAHHUECM.
OOCYyXIaroTCs BOIPOCH Pa3pabOTKHA 3aKOHOMATENBHBIX aKTOB JJII BOCCTAHOBJICHHSI M COXPaHCHUS
YHUKAJIbHBIX BOJAHBIX O6’BCKTOB, HUMCIOIIHUX CTPATCTUYCCKOC 3HAUCHUC JIS1 SKOHOMUKN Poccun.
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Bacterioneuston is the microbial community inhabiting upper 50 micrometers of water (Cunliffe
et al., 2011). Nowadays metagenomic analysis is actively used for investigating bacterial communities.
This method can either provide information about some functional characteristics of the representatives of
these communities.

The main aim of this study was to perform metagenomic analysis of Lake Baikal
bacterioneustonic communities. Three samples were taken in May 2013 in the open area of south basin of
Lake Baikal. Two stations were abyssal: central station of the section Sett. Listvyanka — Sett. Tankhoj
(1350 m) and 12 km off Sett. Kultuk (>1000 m), one station was shallow (42 m deep, 3 km off creek
Kharaus, Selenga River). Metagenomic sequencing was done by company ChunLab Inc. (National
university of Seoul, Korea) using Roche/454 Genome Sequencer FLX Titanium. Data obtained were
processed in Mothur software.

As follows from the pyrosequencing, 4067 sequences, divided on 191 OTU, were found in the
sample got off Sett. Kultuk; in the sample got from the central station Sett. Listvyanka — Sett. Tankhoj —
6352 sequences, 316 OTU; off creek Kharaus, Selenga River — 7388 sequences, 264 OTU. Every
sequence was not shorter than 200 nucleotides.

Four dominant phyla: Bacteroidetes, Actinobacteria, Proteobacteria, Verrucomicrobia and seven
minor phyla: Acidobacteria, Armatimonadetes, Chloroflexi, Firmicutes, Gemmatimonadetes, Nitrospira
and Planctomycetes were revealed in neuston by metagenomic analysis. Dominant phyla were
represented in all three samples. Among classified the highest fraction of OTU classified up to the genus
level belonged to Flavobacterium — 42% (contained 26% of all sequences).
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88 OTU (92% of all sequences) were common for all three samples. Representative sequences of
eleven OTU (contain 45% of sequences) have high homology (99-100%) with the sequences of
microorganisms actively degrading polysaccharides (Martinez-Garcia et al., 2012a). Representative
sequences of twelve OTU (33% of sequences) revealed high homology with the sequences of
photoheterotrophic microorganisms (Martinez-Garcia et al., 2012b). Also there were sequences relating to
metanotrophs and ammonia-oxidizing bacteria.

73 (1.3% of all sequences) unique OTUs were found in the sample got off the Sett. Kultuk.
Representative sequence of OTU 21 (35% of sequences) had 98% of homology with the sequence of
phototrophic bacteria A8P4 10C10 (HQ241949).

162 unique OTUs (1.9% of sequences) were found in the sample got in the central station Sett.
Listvyanka — Sett. Tankhoj. More than 20% of sequences were related to the sulfur-oxidizing bacteria
(Kojima et al., 2014).

120 unique OTUs (1.2% of sequences) were found off the creek Kharaus (Selenga River). Sulfur-
oxidizing bacteria and methylotrophs were recovered there.

As a result this study demonstrates that composition of all three investigated samples is alike. The
microbial community is dominated by active polysaccharide degraders, but also a high fraction of bacteria
are photoheterotrophic. There were not found substantial differences in the composition and structure of
studied bacterial communities.

METAI'EHOMHBIN AHAJIN3 BAKTEPHMOHEUCTOHHBbIX
COOBHIECTB O3EPA BAUKAJI
I'anaubsinn A.Jl., Beaskosa H.JI., Cyxanosa E.B., [lapdenosa B.B.
JInmuonoruueckuit unctutyt CO PAH, r. Upkyrck, Poccus
Agniagal@lin.irk.ru

bakTeproHelcTOH — 3T0O MUKPOOHOE COOOIECTBO, Hacelsromee Bepxarue 50 MKM BOIHOU TOJIIIIH
(Cunliffe et al., 2011). B nocnenHee Bpemst AJisi H3y4eHHsI CTPYKTYPhI U pa3HOOOpas3usi OakTepHaTbHBIX
COOOIIECTB AaKTUBHO NPUMEHSAIOT METOJ METAareHOMHOTO aHajlH3a, MO3BOJSIOMIMN Takke IOIYyYUTh
MpeACTaBICHUE O HEKOTOPHIX (DYHKIMOHANBHBIX CBOMCTBAX MPEACTAaBUTENIEH 3TUX COOOIIECTB.

Lenpto  Hamiero  WccieloBaHUS ~ CTaJl0o  NPOBEJACHHWE  METAareHOMHOIO  aHanu3a
OaKTepHOHEHCTOHHBIX cooOmecTB o3epa baiikan. B mae 2013 roma Opumn oToOpanel 3 mpoOBI
HEWCTOHHOW TUIGHKHM B OTKPBITOH YacTH FOKHOH KOTJIOBHHBI o3epa baiikanm. JIBe craHmmm ObuTH
rIryOOKOBOJHBIMU: IIEHTpabHas Touka pa3pesa JluctBsaka—Tanxoi (1350 m) u B 12 kM ot moc. Kynryk
(>1000 M), ogna — menkoBoAHas (rayouHa 42 M, 3 KM OT MpOTOKU Xapays, p. Cenenra). MetareHoMHOe
cekBeHupoBanue Qparmenta reHa 16S pPHK nposomwnu na mupocekBenatope Roche/454 Genome
Sequencer FLX Titanium xommanueit ChunLab Inc. (Hamuonansubiit yausepcurer Ceyina, PecriyOmika
Kopest). O6paboTKy MeTareHOMHBIX JaHHBIX IPOBOAMIN B iporpamme Mothur.

B mpobGe, otobpannoii B 12 kM ot m. KyaTyk, B pesynbraTe MHPOCEKBEHHPOBAHUS OBLIO
BoisiBIIcHO 4067 mnocnenoBatenbHOcTed, pasgenceHHbix Ha 191 OTE; Ha ueHTpanbHOW CTaHUMU II.
JluctBsinka — . Tanxoit — 6352 nocnenoBatensuocty, 316 OTE; B 3 kM ot mpoT. Xapay3 (p. Cenenra) —
7388 mocnemoBaTenbHOCTel, 264 OTE. [ninHa Kakaoi mmociemoBaTebHOCTH Obuta He MeHee 200
HYKJIEOTH/IOB.

MeTtareHOMHBIN aHATN3 MTOKA3aJl HATMYHE B HEHCTOHHON IICHKE YEThIPEX JOMUHUPYIOMHX (DU
Bacteroidetes, Actinobacteria, Proteobacteria, Verrucomicrobia, a Takxke ceMu MHUHOPHBIX (I
Acidobacteria, Armatimonadetes, Chloroflexi, Firmicutes, Gemmatimonadetes, Nitrospira u
Planctomycetes. Jlomunupyrome ¢uibl ObLIM TNpeACTaBICHB BO Bcex Tpex mpobdax. Cpemu
KJaccu(pUIUPOBaHHBIX Haubomnbiiee konmnuecTBo OTE, uneHTHOUIMPOBAHHBIX 10 POJa, MPUXOAUTCS Ha
monro poaa Flavobacterium — 42% (comepskat 26% 0T BCeX IMOCIIEI0BATENBHOCTEH).

88 OTE (92% ot ob1iero uncia mocieoBaTeIbHOCTEH) ABISIOTCS OOMIMMH TS BCEX TPeX Mmpoo.
PemnpesenraruBubie mocnenoBarensHoctd 11 OTE (comepxkar 45% mocnemnoBaTebHOCTEH) WMEIOT
BBICOKYIO cTenieHp romonoruu (99-100%) c¢ mocinemoBaTeNbHOCTSMA MHUKPOOPTaHU3MOB, aKTHBHO
nerpagupyrorux  momucaxapuael  (Martinez-Garcia et al., 2012a).  PempeseHTaTHBHBIC
nocnenoBatenbHocTd 12 OTE (33% mnocnenoBaTenbHOCTEH) MMEIOT BBICOKYIO CTETI€Hb T'OMOJIOTHH C
OCJIeI0BaTENFHOCTIMH (hoToreTepoTpodHBIX MEKpooprann3Mos (Martinez-Garcia et al., 2012b). Taxke
BCTPEUAIOTCS TIOCJIEOBATEIHPHO