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Main reports

OCHOBHBIE JOKJIAIbI

PALEOLIMNOLOGICAL RESEARCHES IN NORTHERN EURASIA

D.A. Subetto
Northern Water Problems Institute, RAS

MAJIEOJUMHOJIOTMYECKUE UCCJIEJIOBAHUSA B CEBEPHOM EBPA3UH

I.A. Cy6erto
NucturyT Bomubix npoodiiem Cesepa KapHI] PAH

JloHHBIE OTJIOKEHHUS O3€p SIBISIOTCA OJHUMHU U3 CaMbIX JI€TAIbHEHIINX I'€0JIOTMYECKUX
apXMBOB, B KOTOPBIX COXpaHeHa HWH(pOpPMAIMA O NPONUUIBIX MPUPOAHO-KIMMATHIECKUX
00CTaHOBKaX PErHMOHAIBHOTO M IUIAHETAPHOTO YPOBHS C Pa3pelIeHUEM OT THICSYENETHH U
crosietuit 10 roaa (Cy6erro u np., 2009).

B nocnegHue TOABI 3HAYMTENBHO BBIPOC HMHTEpPEC K MMATCOJIMMHOJIOTHUYECKHM
uccienoBanusiM CeBepHOro IMOJIyIIApHsl, YTO BbI3BAHO, B IIEPBYIO OYEpelb, IMpPOOJIEMOI
J100abHOTO U3MEHEHUs KJIIMMaTa, 0COOCHHO B BBHICOKHX IIUPOTaxX. B mpUIonspHbIX 001acTsIX
CeBepHOro nosymiapusi pacroJiaraercs OrpoOMHOE KOJIMYECTBO O3€p Pa3jIMYHOIO IreHe3uca U
Mop(hoMeTpUH, 3aapXUBUPOBABIINX B CBOMX JOHHBIX OTJIOKEHHUSIX MOJIPOOHYI0O MH(POPMAIIIIO
00 M3MEHEHUSIX KJIMMaTa M JaHamadToB B IUieicTouneHe u rosomneHe. CymMMmapHas IUIOIAIb
o3ep CeBepa MOKET OBITH OLIEHEHA KaK MOBEPXHOCTb, MPEBHIIIAIOIIAS 80x10° kM. Cpenu Hux
npeo0IagaroT 03epa JISAHUKOBOTO U TePMOKapCcTOoBOTro renesuca (Pswxun u ap., 2010).

Jonroe BpemMs o03epa MOJSIPHBIX PErMOHOB H3-32 CBOETO TPYJHOIOCTYIIHOTO
reorpa)uuecKoro TMOJOXKEeHHUs ObUIM cinabo wu3ydeHbl. Haudamo maneoquMHOIOTHYECKUM
UCCIIEIOBaHUSIM B ApKTHKE UM AHTapKTHKE OBUIO IOJIOXKEHO YYEHBIMH ApPKTHYECKOTO U
AHTapKTHUYECKOTI0 Hay4yHO-HccienoBaTesbckoro uHeturyra Pocruapomera B 1960-1970 rr.
ITo3xe, B 1980-e rogsl mpoBogwinck uccinenoBanus no npoekry «Mcropus ozep CCCP»
Hucturyrom o3eposenenuss AH CCCP, SIkyTckuM rocyiapCTBEHHBIM YHUBEPCUTETOM UMEHU
M.K. AmmocoBa (B HacTosiee Bpemst CeBepo-BOCTOUHBIN (eiepaabHblil YHUBEPCUTET UMEHH
M.K. Amocosa), Uucturyrom reorpapuun AH CCCP u napyrumMu CMEKXHBIMH MHCTUTYTaMU U
yHHUBepcUTeTaMU. B pamkax 3Toro mpoekTa ObUIM U3ydeH psija o3ep Koiabckoro moiyoctposa,
bonpuiezeMenbCckod TyHApPHI, MT-0Ba TaiimMblp, SIKyTMM M IpyruX CEBEPHBIX PETMOHOB HaIEH
ctpanbl (Mctopus o3ep Bocrouno-EBponeiickoii ..., 1992; HUcropus ozep Cesepa Asum ...,
1995).

B nocnennue necATuineTHs pasBEpPHYIMCh AaKTHBHBIE HAy4YHO-HCCIEI0BATEIIbCKHE
paboThl 1O wu3y4YeHUIO crparurpadum AOHHBIX oOTIokeHH o3ep Cesepa Epazum wu
PEKOHCTPYKIIMM Tajeoreorpaguyeckux M MNajleoKIMMAaTHUYECKUX OOCTAaHOBOK IPOILIOTO
YUEHBIMHM pa3IUYHbIX YyupexaeHuid Poccum npu yuyactum 3apyOexkHbix kosuier. Cremyer
OTMETHUTh TaKHe MEXIYHApOJHBbIE MPOEKTHI, Kak «O3epo DNbIBITBITIBIHY, «O3epa Cubupn»,
«IIJIOT» m ap., B paMKax KOTOPBIX MPOBOMIATCS MaJCOJTMMHOJOTHYECKUE HCCIICIOBAHUS B
ceBepHbIX paiioHax EBpasuu. B Hacrosiee BpeMs B YHUKaJIbHOM 03€p€ METEOPUTHOIO
MPOUCXOXKACHUS OJIBIBITBITIBIH  BCKPBITHI  OTJIOXKEHHMSI, IOCIONHOE M3ydeHHEe KOTOPBIX
MIO3BOJIUT PEKOHCTPYHPOBATh M3MEHEHUs KIMMaTa Ha MpoTsokeHuu 3,6 muH. set (Brigham-
Grette et al., 2013; Melles et al., 2012; Olaf Jushus et al., 2011).

B Hacrosimiee BpeMs BeOyTCs IIMPOKOMAcIITaOHbIE — MalCOJMMHOJIOTUYECKHE
ucciaenoBanuss B Skyrum, BosrnaBiasiempie CBOY wum. M.K. AmmocoBa (poccuiicko-
repMaHckas Jabopatopusi «buonorndeckuit MoHuTOpuHT (BbuoM)», BosrmaBmsemas mpod.,
n.r.H. JL.A.IlectpsikoBoit). Pecriyonuky SAxytus 0e3 mpeyBeqWUYeHUsS MOXHO Ha3BaTh OJIHUM
U3 CaMbIX O3€pHBIX CyObekToB Poccuiickoit denepanuu. B ee mpenenax HaxomuTcs Oonee

10



700 ThIcsia o3ep. [lonmaBisromiee OONBUIIMHCTBO BOJOEMOB XapaKTEpPH3YyeTCsl HEOONBIIMMHU
pasmepamu (MeHee 1 KMZ) 1 TOJIBKO 32 03epa umeeT Iuioniaas 6osuee 50 xv® Kaxoe, 10 13 HIX
— Goree 100 kv, HanGosbliee cOCPETOTOUCHHE 03€p, B TOM UHCIIE H KPYITHBIX, HAGIIOAeTCs
Ha  CEBEpPO-BOCTOKE  pecmyOysmkd, B mpeaenax  SHo-UHmurupckoit,  AObIiickon
(Cpennennaurupckoii) u KonbiMckoil Hu3MeHHOCTEH. boiiee npyrux pacrnpocTpaHeHHbI 03epa
C KOTJIOBUHaMH TEPMOKApCTOBOTO T'€HE3Uca, NaHHBIH THUN MpeoliajaeT B PaBHUHHBIX U
HU3MEHHBIX paiioHax llentpanbHoil 1 CeBepHO#l SKyTHM; Takyke MpPEICTaBIEHBl KApCTOBBIE,
JIETHUKOBbBIE, TEKTOHUYECKUE, BOJITHO-3PO3MOHHBIE U BOJHO-aKKyMYJISITUBHBIC U JPYTHE THUIIBI
BOJIOEMOB.

C uenblo BBISBICHHUS M3MEHEHHS] SKOJOTMYECKMX YCIOBUH M PEKOHCTPYKLHUU
KJIMMAaTUYECKUX XapaKTepUCTUK NPOIUIOro o3ep MHIUTUPCKONH HU3MEHHOCTH OblLia
OpraHM30BaHa MaJCOJIMMHOJIOTHYEcKas sKkcneaunus Ha ozepe CyTypyoxa B paMKax MpOEKTa
PODOU (Nel5-45-05063 p Boctok a ) B aBrycte 2015 r. O3epo pacrojoXeHHOTO0 B palloHE
Pecypcuoro peszepBara «Cytypyoxa» Ha BojocOopHOM Oacceline pexku CyTypyoxa — JIEBOTO
nputoka peku Wuawrupku (AObrickuii paiion, Pecrmyomuka Caxa (Skyrtus)). Teppuropus
Oacceiina peku MHAUTUPKY B MalleOIMMHOJIOTMYECKOM M MajeoreorpaguueckoM acrheKTax
COBEpLICHHO HE M3yuyeHa. BriepBble BBINONIHEHBI OaTuMeTpuyeckas cbeMka ozepa Cyrypyoxa,
reo0O0TaHUYECKOE OMHCaHHe BOJOCOOpHOro OacceitHa u cOOp THUAPOOHOIOTHUYECKOTO
MaTeprana ((hUTOIUIAHKTOH, 300IUIAHKTOH M 3000€HTOC) o3epa. BrepBele s TeppUTOpHH
OacceiiHa peku VHIWTHpKa TMONY4YEeHbl HEHapyUIEHHbIE KEpHBbl JOHHBIX OTJIOKEHUM
OXBaTBIBAKOLIUX BPEMEHHOW MHTEPBAJI IIO3JHUN HEOIUICHCTOLEH-TOJIOLEH.

HoBble opuruHajgbHble JaHHBIE COBMECTHO C HEMEIKMMH M SKYTCKUMHU KOJIJIETaMu
NOJIyueHbl B paMKax npoekra «O3epa Cubupu» 1o U3y4eHUI0 UCTOPUM 03ep SKYTUH, TaKuX,
Hanpumep, kak bumsax, Cararaii u ap., HICTOpPHsSI KOTOPBIX OXBaThIBAa€T BPEMEHHON MHTEpPBAJ
n0 30-40 Teic. meT. YCTaHOBIJICHO, HANpPUMEP, YTO HAKOIUICHHE TOHHBIX OTJIOXECHHH B 03.
bunnsax, pacnonoxeHHoro B paiioHe BepxosHckoro xpedrta, uaer HempepblBHO He MeHee 40
THIC. JIET, YTO CBUJIETEIICTBYET 00 OTCYTCTBUM B HCCJIEIYEMOM pETMOHE 3HAYUTENbHBIX
JIeTHUKOBBIX IIIAIIOK B MAaKCHUMyM TOCJeIHero ojeneHeHus. [lomyueHa neranbHas KapTHHA
JTUHAMUKA KJIMMaTa W TMPUPOAHBIX OOCTAaHOBOK B TOJIOIICHE /ISl ceBepo-BocTouHOW Cubmpm
(Andreev et al., 2009; Nazarova et al., 2013; Schleusner et al., 2015; Sundqvist et al., 2014 u
Ip.) W BBISIBICHBI M3MEHEHHS XapakTepa O3€pHOr0 OPraHOHAKOIUIEHUS B 3aBHCHMOCTH OT
conHeyHol akTuBHOCTH (Ilectpskosa u ap., 2008).

[Tocneanue aecsTUIETHS aKTUBHO IPOBOASTCS MaJ€OIMMHOJIOIMYECKHE UCCIIEIOBAHUS
Ha eBporneiickoM ceBepe Poccun, Brmouaromue B ce0s PEKOHCTPYKIMU MPUPOIHO-
KJIMMAaTHYECKUX OOCTAaHOBOK B TIOCIIEIETHHUKOBOE BpEMs, IMHAMUKHA YPOBHS KPYITHBIX
OacceitHoB 1o mnepudepun banTHiickoro KpUCTANIMYECKOTO IINMTA, BBISABICHHE NPUYUH H
MEXaHU3MOB PE3KHX KIMMAaTHYCCKHX HM3MEHEHWH Ha TpaHWIE TUICHCTOIICHa W TOJOICHA
(Cy6erro, 2009; Cyberro u ap., 2003; Subetto et al., 2002; Wonhlfarth et al., 2007).
HccnenoBanbl TOHHBIE OTJIOKEHHS Pa3HOBBICOTHBIX 03ep Kapenbckoro Oepera bemoro Mops u
CosoBenKoro apxumesnara, MO3BOJHMBIINE PEKOHCTPYUPOBATh JAWHAMHUKY M3MEHEHHUS YpOBHS
benmoro mops B mocneneaankoBoe Bpems (Kompka u ap., 2013; Konbka u ap., 2014; Konbka u
ap., 2013; HuxonoB, Cyb6erto, 2007; Cy6erto, 2010; Cyb6erro u ap., 2012 u ap.).
AHAJIOTUYHBIE HMCCIIEIOBaHUsI OBUIM BBITIOJHEHBI paHee Ui BOCTOYHOW yacTh banrmiickoro
Mops u Jlagoxckoro o3epa (AnekcanapoBckuit u ap., 2009; Jlynukosa u ap., 2005; CyGetTo,
2007; Cyberto, 2009; Dolukhanov et al., 2009; Miettinen et al., 2007; Rosentau et al., 2013 u
ap.). B nauane 2000-x rozoB ObLTM MpPOBEAEHBI HCCIENOBAHUS JIOHHBIX OTJIOKEHHH o3epa
Mengenesckoro Ha Tepputopuu Kapensckoro nepemeiika (Jlenunrpaackas 061acTh) ¢ HEIbIO
PEKOHCTPYKIIMM W3MEHEHMH MaJeOKIIMMaTa, MPUPOAHBIX OOCTAHOBOK U  BBIABICHHS
BO3MOXXHBIX TE€OXMMHUYECKMX M MMHEPAIOTMYECKUX CIIEIOB HU3BEPKEHHM HCIAHACKUX U
[EHTPAJIbHO E€BPOMNEHCKUX BYJIKAHOB Ha pyOexe MO3AHEro IUICHCTOIICHA W TOJIOICHA
(Kysmueros, Cy6erro, 2004; Kysuenos u ap., 2015; Cyberro u ap., 2003; Subetto et al., 2002;
Wohlfarth et al., 2007). ITo3:xe, TOHHBIE OTIOKEHHS TOTO 03epa CTAIU OOBEKTOM H3Yy4YCHUS
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COJIEpXaHUsl PEAKO3EMENbHBIX 3JEMEHTOB - MAapKepOB BO3MOXKHOIO TMAJEHUS U B3pbIBA
KpyIHOTro KocMuueckoro 6omuaa okosio 12900 nmer Hazam Ha JIaBpeHTHHCKUN JISTHUKOBBIN
muT B CeBepHOit Amepuke (AHIPOHUKOB H 1p., 2014; Ky3nenos, Cyberro, 2004; Andronikov
etal., 2015).

C 2005 r. Ha OPOTAKEHUM HECKOJIBKMX JIET MPOBOJMIMCH NAJIECOJIMMHOJIOIMUYECKHE
uccienoBanusi Ha COJOBELKOM apXHIeare ¢ IeJbl0 PEKOHCTPYKIIMKM AUHAMUKH MAJIe0ypPOBHS
Benoro mops B ronouene (Hukonos, Cyberrto, 2007; Cyb6erro, 2010; CyberTto u ap., 2012). B
2014 romy mnaleoNMMHOJIOTHYECKHE paboThl OBUIM MPOAOKEHBI Yyke Ha OHEXCKOM
nosiyoctpoBe benoro Mops, rae ObLIM BBIIOJIHEHBl MCCIENOBAaHUS pas3pe3a Ha MbICY
BeitnaBosiok u o3ep u 6onotr B ryoe KonroxoBckoi. [laHHbie O BO3pacTe 3THX OO0JOT, B
COUETaHUM C pe3ynbTaTaMU JaTUPOBAHUS O3EPHBIX OTJIOKEHWM, IO3BOJIST JI€TAIbHO
PEKOHCTPYHUPOBATh XPOHOJIOTHUIO TepemelieHuil 6eperosoil nmunuu benoro Mops B paiione
OHEXCKOro MmojayocTpoBa.

[Tocneanue nBa rojaa BeAyTCs AaKTHBHBIE MAJCOJMMHOJIOTHMYECKHE MCCIEIOBAHUA Ha
JBYX KpyHHEHIIMX eBponeckux o3zepax - Jlagoxckom um OHEXCKOM C OIpPOMHBIM OOIIMM
BogocOopHBIM OacceitHoM 258000 KMZ U C o0mmM 00beMoM Boxbl mmoytd 1200 kM. Dtu
UCCJIEIOBaHMsI BEJIyTCS B paMKax JABYX KPYIHBIX HPOEKTOB: (1) MeXIyHapOAHOIO MpPOEKTa
[UIOT (ITaneonuMHOJIOTHYECKUIT TPAaHCEKT), B KOTOPOM MPUHUMAIOT y4yacTHE y4YeHbIe W3
pPa3IUYHBIX  POCCUHCKMX M  HEMEIKHUX Hay4YHO-UCCIEIOBATEIbCKUX HHCTUTYTOB U
yauBepcutetoB (AAHMU, UBIIC PAH, CII6oI'Y, MHO3 PAH, ynuepcurer KenbHa,
MHCTHUTYT IOJIIPHBIX U MOPCKUX HccaenoBaHuil M. A.Berenepa u ap.) u rpanta PH® 14-17-
00766 «OHexCcKOEe 03epO0 U €ro BOAOCOOP: HCTOPUSI T€ONOTUYECKOTO Pa3BUTHUS, OCBOCHHUE
YeJI0OBEKOM M COBpeMeHHOe cocTosiHue». B pamkax npoexta [TJIOT B 2013 1. ObutM MOITy4eHBI
JIBa HEMPEPBIBHBIX KEPHAa MOIIHOCTHIO 10 23 MeTpoB ¢ rayOunsl 100 M B ceBepHOi yacTu
Jlamoxxckoro o03epa, BCKPBIBIIUX TOJOLEHOBBIE, IO3JHEJICTHUKOBBIE O3€pHBIE, O3€pHO-
JIEIHUKOBBIE W JIEJHUKOBBIE OTJIOKEHHS M, BO3MOXKHO, MOPCKHE OTJIOKEHHUS DEMCKOTO
(MTUHCKOT0) MEXJIeIHUKOBbs. B pamkax rpanta PH® k HacTosmemMy BpeMeHU NMOCTPOEHBI
KapTel penbeda Bomocbopa u aHa OHexckoro ozepa u BbimoiHeHbI [MIC pexkoHCTpyKIuu
Pa3BUTHS 03€pa CO BPEMEHU €r0 JETIISAIHALINN.

B Hacrosmee BpeMs ¢ LI€JbIO CUCTEMAaTU3allMM JAHHBIX O TeHe3uce o3ep BocrtouHo-
EBporeiickoit paBHUHBI pa3pabaThiBacTcs U HamoiHsercs: 6a3a nanHbix PaleoLake (Syrykh et
al., 2014), B xOoTOpOll aHATU3UPYIOTCS CBEACHHS 00 H3YYCHHBIX MMaJICOJTUMHOIOTHUCCKIMHU
MeTOJlaMHU 03epax. AHaJOrMYHbIE HMCClel0BaHus BeayTcs U B EBpone m Ha AMepUKaHCKOM
KOHTHHEHTE, O YeM CBUETENLCTBYIOT MmociaeaHue myomukamnuu (Suggitt et al., 2015; Sundqvist
et al., 2014). Crpykrypa Meraba3bl JaHHBIX BKJIIOYAaeT B CeOs CIEAYIONIHE KaTErOPHU:
HalMEHOBaHUE 03epa, reorpaduyeckoe mnojoxxeHue (reorpadpuyeckue KOOpJUHATHI, PETHOH, B
KOTOPOM 03€pO0 PacroioKeHO), MOpPOMETpUUIECKHUE TTOKa3aTenu (rIyOrnHa CpeaHss, TIyOrnHa
MaKCcHUMaibHasl, TIoalb, 00BEM) BBICOTA HAJ YPOBHEM MOPS, MPOUCXOKIACHHUE KOTIOBUHBI,
JIOHHBIE OTJIOKEHHUsT (MpoOOOTOOpP, THUII MaTepwalia, MOIIHOCTh OTJOXKECHHUH), BHUIBI
MPOBOAMMBIX C O0OpasllaMd aHalu30B (JUTOJOTHYECKHM, JMATOMOBBIN, T'€OXUMHYECKHIA,
CIIOPOBO-TIBUIBIIEBOI), METOJBl JaTHUPOBaHUS (BaJOBBIM paauWOYIJIEpOJHbIM aHanu3, AMS-
CIEKTPOMETPHsS U TIp.), a TaK)Ke WHTEpBAJl BPEMEHU ocagkoHakoruieHus). Kpome toro, 6aza
JTAHHBIX COAEPKUT OHOIMOorpaduueckre NCTOYHUKHU, KOTOpPbIe OBLIM MCIOJIB30BaHbI B padoTe.
B nacrosimiee Bpemst B 0aze JaHHBIX IpeZcCTaBieHbl cBeaeHus o 6onee yem 100 ozepax. Ha
JAaHHBI MOMEHT MH(popMaIus 000 BCeX HEOOXOUMBIX TTapaMeTpax UMEETCS I JOCTaTOYHO
Majoro koiaudectna o3ep. [1o pa3HbIM NpuYMHAM TE€ UM UHBIE XapaKTEPUCTUKU OTCYTCTBYIOT,
B YaCTHOCTH, M3-3a HEJOCTATOYHON M3yYEeHHOCTH O3EPHBIX cucTeM. ba3za qaHHBIX TOMONHSIETCS
HOBBIMU CBEJICHUSMHU 00 YK€ YYTCHHBIX B HEW o3epax (10 Mepe MOCTYIUICHUS), U BHOCSITCS
JAaHHBIE O APYTHX O3€pax, KOTOphIe paHee He ObUIM TpENCTaBlIeHbl B HeWl. B mampHeiem
TUTAHUPYETCSl pacuIupeHre 0a3bl JaHHBIX U CO3/aHHE HA €€ OCHOBE WHTEPAKTHBHOW KapThI-
CIIPaBOYHHKA.
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JanpHeiime u3yueHust JOHHBIX oTiIokeHui o3ep CeBepa Poccun mo3Bonut noapodHee
PEKOHCTPYHUPOBATh TMAPOKIMMATUYECKHE YCIOBHS IPOLLIOro, JMHAMUKY 03€p M MPOLECChl UX
JAJIbHEWINEH 3BOJIOLMHN, TUHAMUKNA OEperoBoi JIMHUKM MoOped ApPKTHKU M CIIPOTHO3UPOBATH
BEpOATHbIE U3MEHEHHsI MTPUPOAHOM cpeibl B OyAyIIEeM.

WccnenoBaHust BBIMOJNHAIOTCS B paMKax IPOEKTOB (DYHIAMEHTAIbHBIX HAayYHBIX
uccnenoannii UBIIC KapHI[ PAH «9Bomtonus o3epHo-peunbix cucrem Ceepa Poccum.
[TarleOTMMHONIOTUYECKHE U DKOJOTHYECKHE 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHHS BOHBIX
skocucteMm CeBepa Poccum», yactnuno mpoekta PH® 14-17-00766 «OHexCcKoe 03epo U €ro
BOJOCOOp: HMCTOpPHUSl T€OJOIMYECKOrO pa3BUTHS, OCBOCHHE UEJIOBEKOM U COBPEMEHHOE
cocTosiHue», MPOeKTOB PODU Ne 16-05-00727 «BHe3zamHble KapAWHAJIBHBIC MEPECTPOUKH
ruporpaduueckoil ceTu M JaHAmadToB B TrOJOIEHE Ha IOT0-BOCTOKE banrtuiickoro mmwra
(MaJIeOTHAPOIOTHYECKU W TEOJWHAMUYECKHH acmekThl)», Nel5-45-05063 p BocTok a
«Ilaneoskoa0ruuecke UCCIEAOBAHMUS TOJOLEHOBOW MCTOpUM o03ep OacceilHa peku
Wuaurupka», Ne 13-05-41457 PI'O_a «IIpuponnsie karacTpodbl B MO3AHEM IUICHCTOIICHE U
roJIOIeHe: naneoreorpaduieckas JMarHOCTHKA» U JIp.

EVOLUTION OF LAKE BASINS IN THE SERTEYA REGION (WESTERN RUSSIA)
IN THE CONTEXT OF NEOLITHIC SETTLEMENT’S DEVELOPMENT

Kittel P.1, Mazurkevich A. 2, Dolbunova E. 2, Kalicki T. 3, Kulkova M. %, Pawlowski D. >,
Plociennik M. ¢, Stachowicz-Rybka R. ', Zaitseva G.®
! Department of Geomorphology and Palaecogeography, Faculty of Geographical Sciences,
University of Lodz, Lodz, Poland, piotr.kittel@geo.uni.lodz.pl
2 The State Hermitage Museum, St. Petersburg, Russia, a-mazurkevich@mail.ru,
katjer@mail.ru
% Institute of Geography, The Jan Kochanowski University in Kielce, Kielce, Poland;
tomaszkalicki@ymail.com
* Herzen Pedagogical University, St Petersburg, Russia, kulkova@mail.ru
> Institute of Geology, Adam Mickiewicz University, Poznan, Poland, dominikp@amu.edu.pl
® Department of Invertebrate Zoology and Hydrobiology, University of Lodz, Lodz, Poland,
mplociennik10@outlook.com
"W. Szafer Institute of Botany, Polish Academy of Sciences, Cracow, Poland,
r.stachowicz@botany.pl
® Institute for the History of Material Culture, St. Petersburg, Russia, zai-ganna@mail.ru

The Serteya region is situated on the Russian Plain, at the boundary of Pskov and
Smolensk regions of the Western Russia in the recently glaciated area of the Valday
(Weichselian, Vistulian) Glacial. The Serteya River is a left-bank tributary of the Western
Dvina River and its valley was developed in a subglacial channel after the last ice sheet
recession.

The region is characterised by a mosaic of glacial and fluvioglacial landscapes with
numerous lakes and peats, closed depressions and poorly developed valleys of small rivers. The
main relief forms of the area are: moraine plains, moraine hills, fluvioglacial plains, subglacial
channels, kames formed during the Valday ice sheet expansion, and also river valleys, and
biogenic plains (mainly within post-lake basins) from the Holocene. The present Serteya River
valley occupies a subglacial channel, where at least two generations of water bodies existed:
the 1/ Late Glacial ice-melting lakes and the 2"/ Holocene postglacial lakes. Alluvia cuts and
covers in places biogenic deposits accumulated within post-lake basins.

The lower section of the Serteya River valley covers four post-lake basins, which are
100-600 meters wide and 100-2000 meters long. The basins are filled with organic deposits
(mostly gyttjas) up to 8 meters thick. Radiocarbon dataset and results of a pollen analysis prove
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that the sediments hold record of the Late Valday (Late Vistulian) and all the Holocene
(Kulkova et al. 2001, 2015; Mazurkevich et al. 2009a, 2009b). And neolithic occupation layers
were discovered within the gyttja deposits in the region (Dolukhanov et al. 1986, 1989;
Mazurkevich and Dolbunova 2011; Mazurkevich et al. 2009b, 2011, 2012).

The area is crucial for the recognition of the neolithisation process of the north-western
part of the Russian Plain. In the 10-kilometre long section of the lower Serteya River valley and
the surrounding areas, numerous seasonal and permanent settlements from the Mesolithic to the
Middle Ages were found. Neolithic settlements existed in the region as early as ca. 6300 cal.
BC to ca. 2200/1800 cal. BC. The earliest recorded Neolithic sites in the Russian Plain form
part of those settlements. During the mid- and late-Neolithic, the population of the surveyed
territory introduced agriculture and production (Kulkova et al. 2001; Mazurkevich et al. 2009a,
2009b, 2012). The Early Neolithic campsites were situated usually on higher elevations, while
the mid- and late-Neolithic occupation layers occur on lower elevations and even within lake
deposits. Such geological context of archaeological structures suggests a presence of short-term
episodes of lake regression, allowing settlement introduction on post-lake plains. The
settlements endured up to 500 years, as confirmed by dendrochronological data, before being
flooded again (Mazurkevich et al. 2011, 2012).

The two main depressions with traces of ancient settlements were studied in the Great
Serteya post-lake basin and the Nivniki post-lake basin. Both basins are situated in the present
Serteya River valley and are separated by a narrow erosive valley segment. Two cores of
organic deposits (mainly gyttja) collected from the deep-water parts of both post-lake basins
were studied in order to make palaeoenvironmental reconstructions with the use of pollen,
diatom and geochemical analyses. The age of sediments was determined by *C dating
(Mazurkevich et al. 2012).

The multidisciplinary palaeoenvironmental study allows the recognition of natural
changes and natural conditions for the prehistoric communities. Detailed multiproxy
palaeoecological reconstructions are necessary for the reconstruction of the stages of landscape
evolution and the human-environment relationships. Such complex studies were conducted in
the Serteya microregion, and revealed both general trends and local peculiarities of evolution of
environment elements (MasypkeBuu 2003; Mazurkevich et al. 2009a, 2009b; Dolukhanov et al.
2004; Kulkova et al. 2001; KynskoBa and CasenbeBa 2003; 3aiineBa et al. 2003; Kulkova 2006;
Kalicki et al. 2015). The aims of the present study include detailed palaeoecological
reconstructions of shore zones of lake basins, which are important for reconstruction of
landscape particularities around archaeological Neolithic sites. It could provide an opportunity
to estimate more objectively ancient economic strategies.

Geomorphological examinations combined with geological mapping with the use of hand
auger coring were conducted in the region and allowed to document thick organic sediments
and river deposits within post-lake basins as well. Results of geological mapping and
observations within geological outcrops allowed also the elaboration of geological cross-
sections of fill of the Great Serteya post-lake basin and the basin adjacent to the Nivniki post-
lake basin. The small post-lake basin in the lower section of the valley, adjacent to the Nivniki
post-lake basin, is filled with two different, well-developed series. The lower lacustrine series
consists of dark gyttja up to 6.5 m below the surface level with Cladocera remains and
macroremains of terrestrial and, less frequent, aquatic plants. Preliminary results indicate the
record of a relatively shallow lake with low macrophyte abundance and also under the
influence of inorganic sediment influx. The upper alluvial series represents an oxbow-lake
succession from ca. 3700 cal. BC with increased frequency of macrophyte- and
macrophyte/sediment-associated Cladocera taxa. Dwarf shrub tundra communities (with Betula
nana, B. humilis, Selaginella selaginoides, Rorippa palustris, Filipendula ulmaria and Picea
abies) developed in the lake surroundings in conditions of cool boreal climate (Kalicki et al.
2015). Studies show the changes from the lacustrine to fluvial deposition in the Holocene, in
the lower sector of the Serteya River valley in the Early Holocene and in the upper valley
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sector in the Late Holocene as documented by **C data. However, short periods of fluvial
activity were possible during stages of regression in the Great Serteya post-lake basin as
documented by numerous infillings of fluvial series within lacustrine deposits.

Results of radiocarbon datings and palaeoenvironmental analyses prove that there were at
least two generations of water bodies within the subglacial channel of the present-day Serteya
River valley: the 1% Younger Pleniglacial - the Late Vistulian ice-melting lakes and the 2"
Holocene lakes. The first stage of lake formation took place in the region in the Late Valday
(the Late Vistulian) after the ice sheet was disintegrated into blocks of dead ice. First-stage lake
basins were developed in subglacial channel floors between dead ice blocks. The remnants of
the ice-melting lakes are sandy-silty kames and kame terraces. Kames form few small hills in
the subglacial channel floor, built from inorganic deposits, and part of them are occupied by
archaeological sites. In the Late Vistulian-Early Holocene transition, the lakes of second
generation existed after the melting of buried ice. They were filled with organic deposits and
the water level depended on palaeoclimatic and palaeohydrological changes. Main lake
transgressions are correlated with the humid stage of the Holocene. The climatic conditions of
the territory situated in the humid zone of high precipitation favoured lake developments. Small
and shallow lakes were turned into swamps during the Holocene due to a high rate of deposit
accumulation. In the lowest section of the valley, the lake disappeared in the Late
Vistulian/Holocene transition because the river existed there from the Early Holocene. It is
confirmed by a palaeochannel cut in the lacustrine sediments, filled with organic deposits in the
Middle Holocene. The Serteya River presumably drained in the Holocene subsequent lake
basins, successively from the lower sector, as an effect of headward erosion, mainly during lake
transgression phases. It is confirmed by radiocarbon dating of the very top parts of organic
lacustrine deposits in subsequent post-lake basins. We could suppose that the increase of
inhabitation coincided with part of transgressive phases. Though there are also transgressive
periods (about 3600 cal. BC) when there were no settlements. A fluvial system could replace
part of the lake basins during regression stages in the whole Holocene. During regression
phases, the environmental conditions seem to be very attractive, especially for the late
Neolithic communities, due to a high level of landscape geo- and biodiversity, including small
lakes, rivers and fertile hydrogenic and semihydrogenic soils. Therefore, the most important
issue concerns palaeoclimatic and palaeoenvironamental changes and their influence on ancient
communities, such as the phenomenon of the emergence of the culture of pile-dwellers.
Favourable conditions of such an ecological system, as well as some of its parts, can be
evidenced by the quantity of sites (basic and seasonal ones) for each chronological Neolithic
period.
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Fig. 1. Main palaeogeographical phases of the Serteya region development
1 — moraine plateau, 2 — glaciofluvial plain, 3 — eskers, 4 — crevasses fills, 5 — kames and
kame terraces, 6 — biogenic plains, 7 — erosional alluvial terrace, 8 — alluvial terraces, 9 — upper
flood plain, 10 — lower flood plain, 11 — subglacial channel, 12 — valleys slopes, 13 — alluvial
fans, 14 — denudational valleys and alluvial fans, 15 — gullies and erosional cuts and alluvial
fans, 16 - oxbows
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NEW PALYNOLOGICAL DATA FROM THE LAKE LADOGA POSTGLACIAL-
GLACIAL-PREGLACIAL SEDIMENT RECORD
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The German-Russian project PLOT (PaleolimnoLOgical Transect) investigates the Late
Quaternary climatic and environmental history along a transect crossing Northern Eurasia.
Within the scope of a pilot phase for the project, funded by the German Federal Ministry of
Education and Research, we have investigated Lake Ladoga, the largest lake in Europe (ca
18.000 km?), located close to St. Petersburg. Although the late glacial and Holocene history of
the lake and its vicinity was already studied over the last decades (for details see Subetto et al.,
1998, Subetto 2009 and references therein), the older, preglacial lake history remained
unknown. It is assumed that during the Last Interglacial (Eemian) Lake Ladoga was part of a
precursor of the Baltic Sea, which had a connection via Ladoga and Onega Lakes to the White
Sea.

A seismic survey in August 2013 has revealed acoustically well stratified Holocene muds
overlaying rather transparent postglacial varves more than 10 m thick. The varves usually are
bordered by a hard reflector underneath that may represent coarse-grained sediments or a till,
which in most areas is not penetrated by the acoustic waves. Sediment coring at two sites in
western Ladoga Lake confirmed the seismic interpretation of the revealed postglacial sediment
succession.

The sediments studied in a 22.7 m lake core were subdivided into 5 main lithological
units: Unit Vb (ca. 22.78-21.25 m) consists of fine-coarse sand with pebbles, Unit Va (ca.
21.25-20.95 m) - silty clay with intercalated sand layers, Unit IV (ca. 20.95-20 m) - silty clay
with fine-coarse sand, Unit Il (ca. 20-13.3 m) sand with sporadically occurring coarse-sand
and clay lenses, Unit Ilb (ca. 13.3-12.09 m) - alternating clay and sand layers, Unit Ila (ca.
12.09-2.11 m) - laminated clays with intercalated fine sand layers, Unit Ib (ca. 2.11-1.75 m) -
silty clay, Unit la (ca. 1.75-0 m) - laminated silty-clay with fine sand.

The core sediments were also palynologically investigated. In addition to traditional
pollen analysis, non-pollen-palynomorphs such as dinoflagellates, fungi spores, algae remains
and cysts providing additional palaeoenvironmental information about the lake and its
catchment, were recorded as well. The revealed pollen assemblages can be subdivided into 8
main pollen zones (PZ) described below.

The lowermost sediments (PZ 1, ca. 22.7-21.9 m, lithological Unit Vb) containing few
pollen and cannot be used for reliable environmental reconstructions. Pollen concentration is
much higher in PZ 2 (ca. 21.9-20 m, lithological Units Va and 1V). Betula and Alnus pollen
dominate the zone but Pinus and broad-leaved taxa (Carpinus, Quercus, Corylus, Ulmus, and
Tilia) are also common. Pollen concentration is also high in PZ 3 (ca. 21.9-12.9 m, lithological
Unit 111). Betula and Alnus pollen also dominate in this zone but Pinus, Picea, and broad-
leaved taxa are also numerous. Pollen assemblages indicate that the sediments of PZs 2 and 3
were formed during an interglacial with climate conditions more favorable than in the
Holocene. The studied sediments also contain numerous fresh water green algae remains of
Pediastrum and Botryococcus as well as cysts of marine dinoflagellates and brackish water
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acritarchs (prasinophytes Cymatiosphaera and Micrhystridium). Dinocyst assemblages are poor
in species, presented mostly by Spiniferites ramosus s.l. and Lingulodinium machaerophorum.
Very short processes of the latter species indicate rather low salinity (Mertens et al. 2012).
Thus, the found non-pollen-palynomorphs document the brackish-water aquatic environment
during the sedimentation which may confirm that Lake Ladoga was a part of corridor between
the Baltic and the White Seas during the Last Interglacial (Miettinen et al., 2014 and references
therein).
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Pollen concentration is extremely low in PZ 4 (ca. 12.9-8 m, lithological Unit IlIb-a). The
zone is dominated mostly by pollen of herbs (Artemisia, Poaceae, Cyperaceae,
Chenopodiaceae), although Betula, Alnus, and Pinus also rather common. We assume that the
PZ 3 pollen assemblages were accumulated during the Late Glacial when an extensive
periglacial Baltic Ice Lake was extended along the southeastern margin of the Scandinavian Ice
Sheet having Lake Ladoga as its north-eastern bay starting at ca 15.000 cal yr BP (Subetto et
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al., 1998 and references therein). The coniferous and broad-leaved pollen taxa found in the
sediment are of reworked origin.

Pollen concentration is slightly higher in PZ 5 (ca. 8-5.9 m, lithological Unit Ila). The
zone is also dominated mostly by pollen of herbs, Betula, Alnus, and Pinus but is also
characterized by rather significant Picea pollen contents pointing to more favorable climate
conditions. Climate amelioration is also evidenced in other regional pollen records where it is
radiocarbon dated to the Allerod (e.g. Subetto 2009 and references therein).

The potential Younger Dryas (PZ 6, ca. 5.9-2 m, lithological Unit lla) sediments are
characterized by high percentages of herb pollen (mainly Artemisia and Chenopodiaceae)
indicating the dry and cold climate. Betula, Pinus, and Alnus predominate among the arboreal
pollen suggesting the tundra-steppe vegetation in the lake catchment. Regularly observed
pollen of broad-leaved taxa are of redeposited origin.

Pollen concentration is drastically increased in PZ 7 (ca. 2-1.1 m, lithological Unit Ib and
la). The revealed pollen assemblages are characterized by increased Pinus and Polypodiaceae
contents, while Poaceae, Cyperaceae, and, especially Artemisia and Chenopodiaceae gradually
disappeared from the spectra. Based on the comparison with the regional pollen records (e.g.
Subetto 2009 and references therein) we date PZ 7 to the early Holocene time.

The late Holocene sediments (ca. 2-1.1 m, PZ 8, lithological Unit 1a) is characterized by
further increase in Pinus and Alnus pollen contents as well as by significant peak in Picea
percentages.

The revealed pollen and non-pollen-palynomorphs assemblages well reflect
environmental changes during the late Eemian, late Glacial, and Holocene.
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MODERN RUSSIAN-GERMAN PALEOLIMNOLOGICAL AND
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Joint Russian-German paleogeographical researches have great importance to take
knowledge about the development of Yakutia. In framework of this international relationships
on the basement of North-Eastern Federal University we created Join Russian-German
laboratory for monitoring of Arctic ecosystems (Biological monitoring - BioM). According this
joint activity since 2013 we conducted the expeditions on the territory of Khatanga, Omoloy,
Indigirka River basins and on area of Chukotka.
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COBMECTHBIE POCCUMCKO-TEPMAHCKHUE MAJIEOJIJMMHOJIOTUYECKHUE U
IHAJIEOT'EOT'PA®OHUYECKHUE UCCIIEAOBAHUSA HA TEPPUTOPUU AKYTUHU

[TectpsikoBa JI.A., 'opoauunueB P.M., Anpuxunckuii U.B., Ymnunkas JI.A.
Ceepo-Bocrounsiii penepansubiii yauBepeuteT umeran M. K. AmMmocoBa

OO6wmupHass Tepputopust SIKyTuM  sBisieTcd  NEPCHEKTUBHOM s IPOBEICHUS
najieoreorpau4ecKux MCCiIeJOBAHUN B LIEJIOM U MaJEOIUMHOJIOTHYECKUX paboT B YACTHOCTH.
3a mocinegnue 15 ner yactoTa M KadecTBO HMCCIENOBAaHMN B JAaHHOH OOJACTH BBIPOCIH.
Bonpuioit Bkiax B yBeIMYEHHME MHTEHCHMBHOCTH paboT Ha Teppuropuu PecnyOnmku Caxa
BHECJIO YKPEIUIEHHE POCCUMCKO-TEPMAHCKOTO COTPYJHHUYECTBA B O0JACTU IPOBENEHUS
NAJICOIMMHOJIOTMYECKUX ~ HMccaenoBaHuid. Takoro pojga COTPYAHMYECTBO B YacCTHOCTH
OCYILIECTBIISICTCS COTPyIHUKaMU Kadeapsl skonorun Muctutyra ectectBeHHBIX Hayk CBOY n
HMucTuTyTa NONAPHBIX M MOPCKUX HcciaenoBaHuid uMeHu A. Berenepa. B pamkax
JIBYCTOPOHHEH J1eATeNbHOCTU peanu3oBaHa COBMeECTHasi pOCCHICKO-TepMaHCKasl 1abopaTopust
10 U3YYEHHIO SKOJIOTUYECKOTr0 COCTOSIHUS ApKTUKH (Buosnornyeckuit MOHUTOpUHT - buoM).

bonbiioe 3HaueHHe JaHHOTO MOAPA3JEIECHUs MTOATBEPKIECHO TEM, YTO €ro OTKpbITHE (5
mapta 2013 r.) npousBen MUHUCTP oOpa3oBaHus U Hayku Poccuiickoit denepanuu JluBanos
JAmutpuit Buktoposuy.

JlaGopatopus sBisercss 0a30i A peanu3allMy IOJIEBBIX pabOT B CEBEpHbIE PalOHbI
Slkytum W mpwiexamupe perHoHbl. B 3TOW  CBS3M  CTOMT OTMETUTh KOMIUIEKCHBIE
ME)K30HAJIbHBIE SKCIEANUIUHN 10 U3YYEHHUIO 03€p U BOJAOEMOB Ha TEPPUTOPUU OaccelHOB peK
Xaranra (2011 u 2013 rr.), Omounoit (2014 r.), Uunurupka (2015 r.) a takke Uykorckoro AO
(2016 r.). B 2016 r. mmaHupyercss TpPOBECTH COBMECTHO C KoijuleraMu u3 ['epmanuu
NAJIEOIMMHOJIOTMUECKYIO IKCIIEANIINIO Ha 03epa BepxosHbs.

B pamkax pedrenbHOCTH jaboparopuu (3a mocieaHue 3 roja) NpoBEAECHbI CTAXKUPOBKH
obyuaronuxcst u corpyaaukoB CBOY, nmoarorosieno 6osee 10 crareld B BHICOKOPEHTUHTOBBIX
KypHajax, peanu3zoBanbl rpanTel PODU, Munucrepcta o6pazoBanust u Hayku PO.

Crout OoTMETUTH OONBIION BKJIaA B Pa3BUTHE COBMECTHBIX POCCHMCKO-T€PMaHCKHX
HCCIIEI0BaHNM, KoTophle BHecnu IIporpamma passutust U pykoBoacTtBo Ceepo-Bocrtounoro
(denepanbHOrO YHUBEPCUTETA, MO3BOJIMBIIUX C(POPMHUPOBATH U OCHACTUTH (POHJIBI NTOJIEBOTO U
KaMepaibHOTo o0opynoBanus jnaboparopun buoM. B Hacrosiiee Bpems B nabopaTopuu
paboTaOT NPEUMYILIECTBEHHO MOJIOJbIE COTPYJHUKH, UMEIOIINE BO3MOKHOCTh Y4acTBOBATh B
MEXIYHApOJHON NEATENbHOCTH, IOJIy4aThb OIBIT HCCIEJOBAaHWM y TNPU3HAHHBIX Hay4YHBIM
COOOILIECTBOM  CIIEHUAIMCTOB B O00JIACTH TUAPOJIOTUH, JIMMHOJIOTHUH, TUAPOOHUOJIOTHH,
reo00TaHUKH, TAJICOJTMMHOJIOTUH, alblrOJIOTHH, TATMHOJIOTHU U JIP.

CoBMecTHas pabora yueHblx Poccun u I'epmanuu Ha Tepputopuu SkyTuu B 00J1acTH
najieoreorpaMuecKux MCCIET0BAaHUM MPOJOIKAET OCYIIECTBIATHCA M NepepacTaTb B HOBOE
KauecTBo. Jloka3aTelbCTBO TOMY CIIYKUT BIIEpBBIE MPOBOAUMas B I. SIKyTcke MexxayHapogHas
HayYHO-TIDAKTHUYECKasi KOH(EepeHIMs W MIKoJa MOJOABIX YYEHBIX U  CIEHUAINCTOB
«[Taneomumuonorust CeBeproii EBpazum.
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Section 1.
A review of the paleogeographic, paleolimnological, paleoclimatological,
dendrochronological researches of North Eurasia

HanpasJjenue 1.
0030p naseoreorpapuuecKnx, NAJIEOJTUMHOJIOTHYECKUX, MATEOKINMATHIECKHNX,
JAeHPOXPOHOJIOTHYecKHX ncciaenoBanuii Cesepa EBpazuu

Oral section
YcTHBIE JOKJIAALI

FIRST RESULTS OF PALEOLIMNOLOGICAL STUDIES IN THE CONTINUOUS
PERMAFROST ZONE OF TSIPO-TSIPIKANSKAYA BASIN (NORTH OF THE
BURYATIA REPUBLIC)

12 Bezrukova E.V., * Amosova A.A., * Kraynov M.A.,
23 Shehetnikov A.A., * Kulagina N.V., Kostrova S.S.
! Vinogradov Institute of Geochemistry SB RAS
? Irkutsk Scientific Center SB RAS
¥ Institute of the Earth Crust SB RAS

Lake Baunt is located in the north of the Republic of Buryatia and takes the third place in
this territory on water surface area after Lake Baikal and Lake Gusinoe. Light-coniferous
Larix-dominated forests along with shrubby, meadow and marshy landscapes prevail in the
lake area. The new 50 years-resolution geochemical and palynological records from bottom
sediments of Lake Baunt allow reconstructing paleoecological conditions in the Lake Baunt
catchment area since 7 cal ka. The multi-proxy sequence of Lake Baunt has recorded
significant climate variability during this time. Consistent shifts in vegetation, catchment
weathering throughout the sequence can be correlated with other regional and global
reconstructions.

Lower seasonality between 7 and 6 cal ka BP caused high snow accumulation in winter
and subsequent melt during warmer summers resulted in high lake levels. As a consequence of
this lower seasonal contrast, Pinus spread. The end of the Mid-Holocene marks the transition
from a Pinus-dominated forests to into a typical regional permafrost landscapes. A long-term
trend towards increasing seasonality, with decreasing abundance of Pinus stands started at 6 cal
ka BP and intensified after ca 4 cal ka BP. The Lake Baunt record shows that the northern areas
of the Buryatian Republic are particularly sensitive to climate changes due to its geographical
position in the continuous permafrost area of the mountain region. The newly obtained record
has also enabled improved understanding of the regional environment during the Middle-Late
Holocene.

HEPBBIE PE3YJbTATbBI HAJTEOJIUMHOJOI'HYECKHAX PISJCJIEI{OBAHHFI B
30HE BEUHOU MEP3JIOTHI HUITO-HUIIMKAHCKOMU BITA/IUHBI
(CEBEP PECIIYBJIUKH BYPATHUSA)

1.2 bespykosa E.B., ! Amocosa A.A., " Kpaiinos M.A.,
23 [lerankoB A.A., 3 Kynaruna H.B., Koctposa C.C.
! Wuctutyt reoxumun um. A.Il. Bunorpanosa CO PAH
2 Upkytckuii Hayunsiid nentp CO PAH
3 Wuctutyt 3emHoi kopsl CO PAH
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Ozepo baynT pacnosnoxeno Ha ceBepe Pecnybnuku Bypsatus B ceBepo-3amagHoi 4acTu
Butumckoro Haropes B Ilumo-I{unukanckoi BnaguHe balikanbckoil pudTOBOM 30HBI U
3aHMMAET TPEThE MECTO HA ATON TEPPUTOPHH I10 IUIOIIATU OBEPXHOCTH BobI (111 KM2) 110CJIE
03. baiikanm u 03. ['ycuHoe u BTOpoe mo obmiel 1omaau Bogocoopa (10300 KMZ) mocJie 03.
Baiikan. MakcumanbHast [yinHa ozepa — 17,5 kM, cpeausis mupuHa — 6,4 kM (MakcuManbHas — 9
KM), MakcUMabHas IiyOouHa — 33 MeTpa. AOCOJIIOTHOE IPEBBIIEHUE BOJOEMa HaJl YPOBHEM
Mopss — 1060 M. B o03. baynr Bnagator nBe kpynHbix peku — Bepxussa Luna u Lunukan u
HECKOJIBKO MEJIKUX, BbITekaeT ogHa — p. Hwxwaa [Huna. Knmmar pailona pesko
KOHTHHEHTAJIBHBIN, C CypOBOM 3MMOW, KOPOTKHM JKAPKUM JIETOM, PE3KUMHU CYTOYHBIMU U
CE30HHBIMHU KoJIeOaHUsAMU TemuepaTyp. CpeHerog0Boe KoJIM4eCcTBO 0CaIKOB COCTaBseT 360—
410 mm ¢ mMakcumymoM JietoM. CpenHeroposas temmeparypa -6,1 °C [1]. Kinmaruueckue
0CcOOEHHOCTH paiioHa 00YCJIOBJIEHbI CIJIOUIHBIM PAaCIpPOCTPAHEHUEM MHOTOJIETHEH MEp3JIOTHI.
['myOuHa AesTensHOrO ClIoS Ha CkioHax gocturaeT 0.5-2 M U 3aBUCHT OT UX 3KCIIO3HIIHH,
XapakTepa pacTUTEIbHOIO IOKPOBA M COCTABA IPYHTA.

OcHoBYy  pacTtuTenbHOCTH  BayHTOBCKOM ~ KOTJIOBMHBI ~ COCTABJIIIOT  JIECHBIE,
KyCTapHHUKOBBIE, JIyrOBO-00JIOTHbIE (UTOLEHO3bl. B JIeCHON pacTUTENbHOCTH T'OCHOICTBYET
CBETJIOXBOIHasi Taiira w3 jucTBeHHHMIBI ['Menuna Larix gmelinii. TemHOXBoliHBIC Jeca
oTcyTcTBYIOT. COCHOBO-JIMCTBEHHMYHBIE Jieca pa3BUBAIOTCS Ha BEpIIMHAX IECYaHbIX
TPUBMCTBHIX NOBBILIEHUM JHUINA KOTJIOBUHBI B YCIOBUSIX BBICOKOH TEIJIO00ECIIEYEHHOCTH IpU
IPOMBIBHOM PEXHUME JAPEHaKa U B KOTJIIOBUHE BCTPEYAIOTCS IOBOJBHO PEAKO.

Jlonnbie otnoxkeHuss 03. bayHT Obputm npoOypensl B 2013 roay rpaBUTallMOHHBIM
KEpHOOTOOPHBIM YCTPOHCTBOM yaapHo-kaHaTtHoro tuma mnpousBojactBa UWITEC (ABctpus).
Jlnuna kepHa, HasBaHHoro Bnt-13, cocraBuna 143 cM. Ocaaku B KepHE IpEACTABIEHBI
JMaTOMOBBIMU WJIAMU C COZAEp>KaHUEM OpraHMYecKoro BellecTBa, jgocturaromum 15%. Jns
1esnel reoXMMHUYECKOro aHajln3a OMpoOOBaH KaX/blil CAHTUMETpP Ocajika U3 3TOr0 KEepHa, JJis
NAJIMHOJIOTMYECKOTO — KayKblii BTOPON CAaHTUMETD.

JUIsi OLEHKHM BO3pAcTa KepHA M3 €ro OCHOBAHHS TojydeHa moka ogna AMSMC nara B
panuoyriaepoaHoit naboparopuu r. [losnans (ITonbma). Bo3pact ornoxenuii Ha rimy6une 143
cM coctaBuin 6834146 ner (P0z-58395). Bospacthas Momenb it kepHa Bnt-13 B
OINPECICHHON CTENEHU YCIOBHA, TaK KaK IOCTPOEHAa METOJOM JKCTPANOJALUU 3HAYCHUS
Bo3pacTta 0a3ajJpbHOrO CJIOS BBEPX C JOIMYIIEHHEM O IMPUMEPHOM IOCTOSHCTBE CKOPOCTEH
CEIMMEHTAllMH, YTO HE MPOTUBOPEUUT NIPAKTUUECKHA OJHOPOJHOMY JIMTOJIOTMYECKOMY COCTaBY
KepHa. JTa MOJENb HCIIOJIb30BaHa ISl OLIEHKH BEPOSATHOTO BO3pacTa I'paHUI] PETMOHAIBHBIX
NaJIC0KOJIOTUYECKUX COOBITUI U MX KOPPEJALMH € KIIOUYEBBIMHU 3alUCAMU IPUPOTHON CpeJibl
CeBepHOro nosymapusi.

MuHepanpHBIi COCTaB TEPPUICHHOM COCTABISIOIIEH OCagKOB OIPENEIIEH METOI0M
PEHTTEHOCTPYKTYPHOTO aHajIM3a Ha mopomkoBoM audpakromerpe D8 Advance (Bruker AXS,
Germany). CopnepkaHHsi OCHOBHBIX IOPOJ00OPA3YIOIIMX 3JIEMEHTOB ObUIM ONpEIENCHBI C
NPUMEHEHHEM OPUTHHAJIBHOW METOJMKH pEeHTreHO(IyopeciieHTHOro ananu3a [2]. U3mepenus
BBINOJIHEHBI HAa BOJHOBOJUCIIEPCHOHHOM peHTreHoduIyopecleHTHOM crekTpomerpe S8 Tiger
(Bruker AXS, I'epmanus). Jlns mocTpoeHus rpalyHMpOBOYHBIX XapaKTEPUCTUK HCIOJIb30BaH
Habop cranaapTHhIX 00pa3ioB (CO) ropHsIX MOPOJ OT YIABTPAOCHOBHOTO J0 KHCIOTO COCTaBa
(CO UT'X CO PAH, T'eonmormueckux ciuyx6 CIUA, Anonun u Monronuu). MarautHas
BOCIIpUMMYHMBOCTh (MB) n3MmepeHa BIONb HEHApYyLIIEHHOTO KEpHA C HMHTEpBaJoM B 1 cMm
U3MEpPUTENIEM MAarHUTHOW BoCTpuUMYMBOCTH MS2 Bartington ¢ HCMOIB30BaHHEM JATYUKOB
MS2C70 u MS2K (BenukoOpuranus). [lazeomarHuTHbIE M3MEpEHHsI OCYIIECTBISUIUCH Ha
ciua-MarautTomeTpe JR-6 (Agico, Uexus). Y Bcex o0pasmoB Oblia M3MEpEeHA TEpPBUYHAS
ocratoyHass HamarHudeHHocTh (NRM). Ha ocHOBe MOJy4eHHBIX JaHHBIX PACCUUTHIBAIACH
Oe3rucTepe3rcHas OCTaTOYHas HaMarHW4eHHOCTh (ARM) mis TpEX BENMYMH MEPEMEHHOTO
HOJIS.

Hauano akkymymnsiuu O3€pHBIX OTJIOKEHHMH B HMHTEpBajie BpeMeHu okosio 7000-
6500/6000 I.H. TPOMCXOOUIO B YCIOBHSX, OJAronpusATHBIX [N Pa3BUTHUA JIECHOH
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pacturenbHOCTH. Knumar perroHa ObLI YMEPEHHO KOHTHHEHTAIbHBIM, C 0OJee TeIIbIMU U
MPOJOKUTEIbHBIMUA JISTHUMH CE30HAMH, YTO MOIJIO 00ecreduBaTh IIyOOKOe MPOTauBaHUE
MHOTOJIETHEMEP3JIBIX TIOPOJ] U IIMPOKOE PA3BUTHUE CYXHUX U TEIUIBIX MECT OOWTaHUs s
JIECHBIX JIAaHIIA(TOB C COCHOM 0OBIKHOBEHHOI. CHOC B 03€pO TEPPUTE€HHOT0 MaTepuaia B 3TO
BpeMs ObUI TIOHIDKEHHBIM H3-3a 0OJiee CyXOro W TEeIJIoro KIMMaTra, 4TO OTPAXEHO B
noBbIieHHBIX 3HaYeHHUAX SiOL/TIO;, u CaO/TiO,, SiOygy,. Illupokoe pacpocTpaHeHHE CYXUX
U TEIIBIX MECYaHbIX MECT OOMTAaHHS, KOTOPBIC MPEIMOYUTAET COCHA OOBIKHOBEHHAS, TaKkKE
XOpOIIO coriacyercs ¢ noBbimeHHbIMU 3HaueHusIMH SiOo/TiO, u CaO/TiO, IloHmkeHHBIE
sHauenus K,0/Ca0; u Ti-uHmekca Hapsay ¢ CaMbIMH BBICOKUMH 3HAYCHHSIMH SiO,g,, u SiO;
TaK)Ke MOATBEPXKIAIOT HU3KHE O0BEMBbl TEPPUTEHHOTO CHOCA W BBICOKYIO HPOAYKTUBHOCTH
cucteMbl camoro o3epa 03. baynr. CIA moka3ssiBaet, uro ocaaku o3. baynt B unrepsane 7000-
6000/5500 y.H. popMHUpPOBATKCH U B OTHOCUTENbHO BiIaxHBIX ycioBusax (CIA cocramisior B
cpenaeM okonio 74 en.). Iloswimennsie 3HaueHus: CIW cBUACTENHCTBYIOT 00 WHTEHCHBHOM
XUMHYECKOM BBIBETpMBAaHUUM B OacceliHe o03epa B 3TO BpeMs, TaKkKe MOATBEPKaas
CYIIECTBOBAHUE TEIUIBIX YCIOBHIA.

Bes cymma aHanMTUYECKHMX JIAaHHBIX — CBHJIETENBCTBYET O Ooyiee TEIUIBIX U
OJIarONIPUATHBIX MPUPOTHO-KIMMATHYECKUX YCIIOBUSAX, KOTOPhIE 00SCIICUHBAIIN TTOBHIIICHHYIO
BBIBETPEJIOCTH MTOPOJI BogocOopa o3epa B uaTepBaie 7000-6000 1.

CymectBenHoe cHmxkeHue 3HadeHud SiOog,0, SIO2, otHOmEeHH CaO/ TiO,, SiOL/TIiO,,
Ti-unmekca B omiokeHHsx o03. bayHt, chopmupoBaBimmxcs okoino 6500/6000-1500 .,
SIBIIICTCS. OTPAXCHUEM W3MCHHUBINUXCS YCIOBHHA TPUPOTHOW CpeAbl B €ro OacceiHe.
[TonmwxeHnne 3HAUYEHUN BBINICYKA3aHHBIX HHICKCOB O3HA4YaeT yXyJUICHHE YCIOBUI
XUMHUYECKOTO BBIBETPUBAHUS MOPOJ B OacceliHe o3epa, CHUKCHHE TPOJYKTUBHOCTH CaMOU
o3epHoi cuctembl. 3HadeHuss CIA Ha TPOTSHKEHHHM 3TOrO0 BPEMEHHOTO WHTEpBalia CHayala
IMOCTEIICHHO MOHMKAIOTCH, CTAHOBICH CaMbIMH HM3KHMU 0Kojio 4000 JL.H. U coctaBusas 72.7-
72.2 en., 4TO O3HA4YaeT HACTYIUICHUE MEHee BIaXKHBIX ycinoBuil. [Ipu sToM Ha pyOexe OKoio
6000 71.H. MPOU30IILIO 3HAYUTEIILHOE CHUKEHUE POJIH TACKHBIX JaHAMA(PTOB, OCOOEHHO 0N
B HUX COCHBI OOBIKHOBEeHHOU. OHOBpeMeHHO okosio 6000 J1.H. Ha4aloch OYEHb CYIIECTBEHHOE
pacmipeHue TYHIPOBBIX JaHamadToB. Takue W3MEHEHHS B CTPYKType JaHAmadToB
CBUICTENBCTBYIOT O TOM, 4YTO mo3aHee mnpuMepHo 6000 1m.H. HaYamoch aKTHUBHOE
3aboaunBaHue MPUOPEKHON 30HBI 03. bayHT u moiimM Bmagaromux B Hero pek. CokpaieHue
TUIOMIaIel COCHBI MHAMIIUPYET COKPAIIEHUE CYXUX M TEIJIBIX MECT OOUTAHHMSI, YTO MOTJIO OBITh
CBSI3aHO C Pa3BUTHEM MHOTOJICTHEH MEP3JIOTHI B YCJIOBUSAX PE3KO KOHTHHEHTAIBHOTO KJIMMaTa
c Oonee XONOMHBIMH 3WMHUMH U YKOPOUCHHBIMH JIETHHMH CE30HAMH, C TIOBBIIICHHBIM
MOBEPXHOCTHBIM CTOKOM TalbIX BOJ JieToM. Jlerpamamuss CyXwX II€CYaHBIX MACCHBOB U
OJIHOBPEMEHHOE YCWJICHHE TUIOCKOCTHOTO CMBIBA MOTJIM MPUBOJIUTH K MOHUKEHHOMY CHOCY B
o3epo Ca, K u Si 1 MOBBIIICHHOMY - PyTHJa, YTO HAILUIO OTPAXXCHHWE B CHU)KCHUH 3HAUCHHIMA
Si0,, otnomenuii CaO/ TiO,, SiO,/TiO,. B nemom, knumar paiiona mosgaee 6000 1.H. cTan
0mu30K K coBpeMeHHOMY. SiOjg,, HHAMIUPYET 00IIee YXYALICHHE MPOAYKTHBHOCTH 03€pa, a
HecKoybko cHu3uBIIMics nHaekc CIW — akTuBu3anmio Gu3N4ecKoro BHIBETPUBAHUSI.

B otnoxenusx, copmupoBaBmuxcs okoso 1000-250 m.H. oTMeuaeTcs TpPEeHI K
MOHIDKEHUIO 3HAUEHUI BCEX T€OXMMUYECKIX HHICKCOB. B BomocbopHOM Oacceiine 03. bayHT B
STOT MHTEPBAJ BPEMEHH CHOBA pACIIUpPSIETCS JOJSA TYHAPOBBIX JIAHAMIA(PTOB, a JIECHBIX —
COKpaIl[aeTcsl, WHAUIMPYS YCHICHHE KOHTHHEHTAIbHOCTH KJIMMaTa. B TakuxX yCIOBHUSX IO
Oeperam o3epa W TOWMaM pPEK MPOIODKATIOCH 3a00auyMBaHUE, a B PACTUTEIBHOCTH 3THX
TEPPUTOPUI TOCHOJCTBYIOIIMMH TPYIIHPOBKAMU OCTABAIUCh 371aKOBO-OCOKOBBIE. Besi cymma
AHAIATUYCCKUX JAHHBIX CBUACTEILCTBYET O HOBOM JTale YXYAIICHUS IPUPOIHO-
KIIMMaTHYeCKUX YCIOBUM B BOJOCOOpE 03epa, YTO MPUBOAMIO K 3aMEIJICHHIO IMPOIIECCOB
XUMHYECKOTO BBIBETPUBAHHUSA, CHIDKCHHIO TIOCTYIUIGHHS B 03epo OHoreHoB, Oolee
WHTEHCHUBHOMY CHOCY MHHEpareHHoro wmarepuana (cHwkenue 3HaueHuid SiO,/TiOz.) u
YXYIIICHUIO TIPOTYKTHBHOCTH 03€PHOM CHCTEMBI (HU3KHE KOHIICHTpanuu SiO7 gyo).
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3aMeTHOE U3MEHEHHE 3HAYCHUN TeOXMMHUYECKHX U JaHIMA(THBIX HHJIEKCOB MPUPOIHOM
Cpenbl OTMEYECHO B OTJIOKEHHUAX, cHOpMHUpOBaHHBIX B mociennue 150-200 mer. Xapaktep
U3MEHEHHUSI BCEX TIE€OXMMMUYECKHX MHAEKCOB B OTJIOKEHMSIX C€aMOro 3TOr0 HMHTEpBaja
ocagkooOpa3oBaHusi B 03. bayHT moaTBepkJaeT HACTYIUIEHHE OTHOCUTENBHO TEIUIBIX U
TYMUJHBIX YCJIOBUH B BOJOCOOpHOM OacceiiHe o3epa M TOBBIIICHHOW MPOJXYKTUBHOCTH
CUCTEMBI €r0 BOJIHOM CHCTEMBI.

[TpoBeneHHbIE HCCAEA0BAHNS TPOJEMOHCTPUPOBAIIY, YTO JOHHBIE OTJIOKEHUS 03. bayHT
ABIISIETCSl TIEPCIEKTUBHBIM MPUPOAHBIM apXUBOM JJIsi BBICOKOPA3PELIAIOIINX PEKOHCTPYKIUN
NPUPOIHON CpeAbl U KIMMara B OOpeasibHBIX palilOHAaX B 30HE CILIOLIHOTO PAaCIpOCTPaHEHHS
MHOTOJIETHEMEP3JIbIX Mopo. JlanamadTsl 3eCh O4eHb BOCIIPUUMYHBBI K N3MEHEHHUIO KJIMMaTa
U MOTYT OKa3aTbCs Oo0jiee YSI3BUMBIMM K BO3JCHCTBUIO €r0 HACTOALIUX M IMOTEHLMAIbHBIX
M3MEHEHUH, MPUBOJIA U K yA3BUMOCTU COLUANIBHBIX cucTeM. [lomydyeHHble pe3yabTaThl BHOCAT
3aMETHBII BKJIaJ B IOHUMAHUE JIMHAMUKHU U NIPUYUH U3MEHEHUS SKOJIOTMUYECKUX YCIOBHUH Ha
0OJBIION TEpPUTOPUU BOJOCOOPHOTO OacceifHa o3epa. M3yueHHas TeppuUTOpUs HAXOAUTCSA B
BBICOKMX IIHPOTaXx A3MM W MOTOMY UYYTKO OTBEYaeT HAa W3MEHEHHUs KJiIumara, OCOOEHHO
TEr1000eCIeYeHHOCTH, a JUHAMUKA €€ MPUPOJIHO-KIMMATUYECKUX YCIOBUMN CleayeT o0uemMy
TpeHnay u3MeHeHust kiammara CeBepHoro momymapus. OCOOCHHOCTH — M3MEHEHHS
FEOXUMHUYECKUX M TMaJMHOJIOTMYECKUX HHJEKCOB IO3BOJIAIOT CAENaTh BBIBOA O TOM, YTO
IIPOLIECChl T€OXMMHYECKOIO BbIBETpUBAaHUS B OacceilHe 03. bayHT BO BTOpOW IOJIOBUHE
rOJIOLIEHA 3aBUCENH, TJIaBHBIM 00pa3oM, OT THIPOTEepMHUECKUX ycioBuil. [lomydyeHne HOBBIX
onpejeneHu  abCONIOTHOIO BO3pacTa M pe3yNbTaTOB  HUCCIECJOBAHUM  KOMILIEKCOM
JIOTIOTHUTEILHBIX METOAOB ISl OTJIOKEHHM 03epa MO3BOJUT YTOYHHUTH BO3PACTHYIO MOJEIb
NAJIE0IKOJIOTUYECKUX COOBITUM M JIydYllle MOHATh NPUYMHBI UX SBOJIOLUH B 3TOM PErHOHE
CeBepHoii A3um.

[IpoBeneHHble nccnenoBaHus nojjepxkanbl PoccuiickuM HayuHbIM (GoHIOM (rpaHT Ne
16-17-1007), Poccuiickum ¢oHIOM (QyHAaMEHTaIbHBIX HccaenoBaHui (rpaHTel Ne 15-05-
01644, ....) u nporpammoit HUP UT'X CO PAH Ne 0350-2014-0003.
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CLADOCERA IN PALEOECOLOGICAL AND PALEOCLIMATIC
RECONSTRUCTION

Frolova L.A.
Kazan (Volga region) Federal University

On the basis of the review of references advantages are discussed with use of the original
data, problems and use prospects sub-fossil Cladocera in palaeoecological researches,
palaeoreconstrucrions past environmental conditions. The described examples show value
Cladocera as indicators of changes of influence various abiotic and biotic factors of
environment influencing a condition of lakes, such as changes of the trophic status, acidity,
depth, lake-level changes, ionic structure of water etc. The investigation of cladoceran
assemblages in lakes has demonstrated the potential of this group of hydrobionts as an indicator
of the changes caused by climate change occurring in the ecosystem.
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CLADOCERA B TAJIEOSKOJIOTHYECKHUX U HAJTEOKIIMMATHYECKHUX
NCCIEJOBAHUAX

®pooBa JILA.
Kazanckuii (IIpuBomkckuit) henepanbHblii yHUBEPCUTET

B KkauecTBe WHIMKATOPHBIX TPYNI B NaJCOIKOJIOTHYECKHX HCCIEAOBAHHUIX Ha
HOPOTSDKEHUM  JUIMTENIBHOIO BPEMEHH HCIOJB3YIOTCS JAMAaTOMOBBIE BOJOPOCIM, IIbUIbLIA
pacTeHuii, OCTaTKH BhICHICH pacTUTENbHOCTH. C HEJTaBHErO0 BPEMEHHM CTAaHOBHUTCS Bce Oolee
BOCTPEOOBAHHBIM MHCIIOJIb30BaHME B IAJCOJIMMHOJIOTMM U HaJCOIKOJIOTMHM B KayecTBe
300JI0THYECKUX WHAMKATOPOB OTAEIBHBIX IPYIII INIAHKTOHHBIX ¥ OEHTOCHBIX OMOMHIUKATOPOB
(Ostracoda, Cladocera, Chironomidae).

Nzyuenne Cladocera Obun HauaThl B Jlanuu B xoHne XVIII B. u 3aTem ucciieqoBanus
ObulM mojaxBaueHbl B Apyrux crpaHax CesepHoil EBpomnbl. Hanbosiee panHue yrnoMuHaHUs O
Haxonkax octatkoB Cladocera B JOHHBIX OTJIOKEHHSX BOJOEMOB HaTUPYIOTCS KOHIOM XIX
Beka (Korhola, Rautio, 2000). Hakomnennas paspo3HenHas wHdopMalius Oblaa mpuBeacHa Jl.
[. ®pailem B Ooyiee CHUCTEMAaTU3UPOBAHHBIA BHJ, 4YTO CHOCOOCTBOBAJO JalbHEHIIEMY
ucrnosb3oBanuio Cladocera B kauecTBe MHAWKATOPHBIX OPraHU3MOB B nanieonHaukaimu (Frey,
1958, 1988).

Knaccuueckue moaxonpl  YCTaHaBIMBAIOT  B3aUMOCBA3b MEXIY  HMCKONAeMbIMH
co00IIecTBaMH JKUBOTHBIX U YCIOBUSIMH OKPYXKAIOIIEH Cpe/ibl HA OCHOBE HAJIMYMUS OTACIBHBIX
BUJOB MHJIUKATOPOB. OJTHAKO CYIIECTBYET OOIENPHU3HAHHOE 3aKII0UEHHUE, CIEITaHHOE UCXO0Is
U3 MHOTOYHUCIICHHBIX HCCIeoBaHU ¢occmmmsupoBanHbix octatkoB Cladocera, 4yto
9KOJIOTMYECKass MHIUKATOPHAas LIEHHOCTh OTAeNbHbIX BHJ0B Cladocera BeposTHO HEBBICOKA
(Korhola, Rautio, 2000). C wucnosibp3oBaHueM HWACHTU(GHUKAIMA OTACIbHBIX BHJIOB, MBI
cocTaBlsieM TMpelcTaBieHHe o0 oOmieit cTpykType u coctaBe coobmiectB Cladocera. [lpu
MHTEPIPETAlNd COCTaBa KIAJOIEPHBIX COOOIIECTB B O3EPHBIX OTJIOKEHUSX BAXKHO 3HATH
peruoHabHbIe B3aUMOCBSI3U MeXly coctaBoM coobmiectB Cladocera u cpeapl X oOMTaHUS B
3aBHCUMOCTH OT OKPYXAIOIIUX SKOJIOTHYECKUX (PAKTOPOB, KOTOpBIE OTBETCTBEHHBI 32
COBPEMEHHOE paclpOCTPaHEHUH, U300MIINEe M YaCTOTy BCTPEYAEMOCTH Pa3IMYHBIX TAKCOHOB.
Coznanue KanuOpOBOYHBIX 0a3 JaHHBIX, COJAEpX allUX HH(POPMALMI0O O COBPEMEHHBIX
takcoHax Cladocera 13 TOBEPXHOCTHBIX OTJOXKEHMH OOJIBIIOrO KOJIMYECTBA  O3€p,
pacrpeeeHHBIX B/IOJIb YKOJIOTHUECKOTO TPaJIMeHTa HHTEPECYIOIero Hac nmapamerpa (e.g., pH,
TPO(GHOCTB) - 3TO OJMH M3 JYYIIMX M OBICTPBIX CIIOCOO0OB cOopa MH(popManuu o (axkropax
OKpY’KaloIel Cpebl, OMPEACISIFOIINX COCTaB KIIAJOIEPHBIX cO00ImecTB B 03epax. C KaXIpM
00pa3loM M3 MOBEPXHOCTHBIX JOHHBIX OTJIOKEHHMH, HAaKaIlJIMBAaeTCs JeTajdbHas MHpopManus
Kacaromiasicsi o3epa © ero BojocOopHoro OacceifHa. 3aTteM ¢  HCIIOJIb30BaHUEM
MYJIbTUBAPHUATUBHOTO CTATUCTHYECKOIO aHAIM3a U CHEIHAIM3UPOBAHHOTO MakKeTa MporpaMm
BBIJICIISIIOTCS.  OKOJIOTMYECKHE TapamMeTphl HanOojee 3HAYMMO BJIHSAIONIME HA COCTaB
KJIaJIOLIEPHBIX COOOIIECTB.

Knamoueps! HacessiFoT pa3IiyHbIe OMOTOIBI B 03€paX, MPEUMYIIIECTBEHHO BCTpPEUasiCh Ha
TpaHUIle MEXJy MeJarunyecKou U TpuUOpPEKHOW 30HAMM, CpeAM KaMmHel, Iecka,
PACTUTENFHOCTH M Ha MATKUX TPYHTaX B JIMTOPAJIbHON 30HE. V3MeHEeHHe MpONopIuid MEXTY
(occmIM3UpPOBaHHBIMU OCTaTKAMU TUIAHKTOHHBIX M JIUTOPAJIbHBIX BUIOB MOXKHO UCIIOJIb30BaTh
KAaK HMHJWAKATOp W3MEHEHUN COOTHOIIEHWH MEXKJy MEJIKOBOJHOM M IEIarndyecKol 30HaMu
BOJIOEMA. YBEJIIMYEHHUE TUIOINAAN JTUTOPAJIHHON 30HBI MO OTHOLICHHUIO K Melarndeckoi Oyaer
OTpaKaThCs B YBEIMYCHWH TMpeacTaBleHHOCTH JmTopanbHbiXx Cladocera, Bcimen 3a
YBEIMYEHUEM IUIOIAAM TPEANOYUTAaeMbIX HMMH OuorornoB. Ho HyXHO OCTOpPOKHO
UHTEPIPETUPOBATE COOTHOLIEHHUE MPEICTaBIEHHOCTH IUIAHKTOHHBIX U JIMTOPAJIbHBIX BUI0B
KJIaJio1epa B JOHHBIX OTJIOXKEHHUSAX, TaK KaK HAa 3TO COOTHOILICHHE MOXKET BIHATH HE TOJIBKO
U3MEHEHHE IJIOUIAIM BOJOEMA M €r0 OTIENIbHBIX 30H, HO €IIe LENbId psij JONOJHUTEIbHbBIX
a0MOTHUYECKNX U OMOTHYECKHX (DaKTOPOB.
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Otnenvubie Bunsl Cladocera mNpoSIBISIOT MPEANOYTEHUS K ONPEACTICHHOMY BHIY
cyOcTpara, Ha KOTOpOM OHHM OOWTarOT. BeTBUCTOyChIe pakooOpa3HbIE BCTPEUAIOTCS KakK B
JUTOPATBbHOM, TaK M B IMEJAarMYeCKOW 30HaX BOJOEMa, B TMOCJIECIHEH JOMHHHpPYIOIIEEe
MOJIOXKEHUE 3aHUMAIOT npecTaBuTenu ceM. Daphniidae u Bosminidae, Torna kak Ha Iutopaiu
noMuHupyoT npeacrasutenu ceM. Chydoridae [9]. Ilo mpeamounTaeMbiM OHOTOIIAM MOKHO
BeIICINTh (urTouIbHBIC BHIbl, Takue kak Pleuroxus truncates, Syda crystallina,
nenaropuibHbie, kKak Bosmina, 6entodunbhbie, kak Rhynchotalona, Monospilus, Chydorus
gibbus u ap. (ManyiiizoBa, 1964). BoNBIIMHCTBO BUIOB XHMIOPH HACEIAIOT 3apOCIIH, TJIE UX
O6uomacca BO MHOTO pa3 Ooiibliie OMOMacchl Ha HE3apOCIIUX MPUOPEKHBIX y4acTKax, HO €CTh
OTICIbHBIE BH/BI, MPEIINOYHTAONINE He3apociire ydactku mnpuodpexbs (Chydorus gibbis,
Pleuroxus uncinatus, Disparalona rostrata) [3].

Knamouepsl BecbMa 4yBCTBHTEIBHBI K U3MEHEHHSM TPO(OUYECKHX YCIOBUH B BOJOEME,
MO3TOMY OHHU HCHOJB3YIOTCS, YTOOBI MU3YYHUTh HCTOPHIO 3BTPOQPUKAIMHN 03€pa, MPUIUHAMHU
KOTOPOH MOTYT OBITh KaK €CTeCTECTBEHHBbIC, TaK W aHTpOINOreHHblie ¢akTopsl [19].
Wunukaropamu onuro- U me3otpodHbix Boa sBisrores Daphnia cristata, D. longiremus,
Alonopsis, Limnosida, Holopedium, Bythotrephes [17]. C moBbliicHreM ypoBHS TPO(QHOCTH B
BOJIOEME OTMEUEHBl HE TOJIBKO CHMIKCHHE BHJIOBOTO pa3zHOOOpasusi, HO M 3HAYUTEIbHBIC
U3MEHCHHS B COOTHOIICHWW BHJIOB BETBUCTOYCBIX pPAYKOB. YMCHBIIECHHE BHUJIOBOTO
pasHooOpa3usi KacaeTcs, Hpexnae Bcero, guropmibHeix BHAOB cemelicTBa Chydoridae. C
Jpyroii CTOPOHBI ¢ 9BTpOdUKaIUE B OHOLEHO3aX TMOSIBJISIOTCS WJIH 3HAYUTEIBHO
YBEIIMYMBAIOT CBOI YHCICHHOCTh Takue BHIbl, kKak Daphnia galeata, D. cuculata,
Ceriodaphnia reticulata, Leptodora, Chydorus gibbus, Leydigia sp. (Manyiinosa, 1964).

B psge maneonMMHONIOIMYECKHX HCCIEIOBAaHUNA OTMEYAUCh HM3MEHEHHUS B COCTaBe
cooOmiecTB Kiajgonepa BCiel 3a W3MEHeHWssMH BenudyuHbl pH B Bomoeme. M3meHenwue
KHCIIOTHO-IIEIOYHONM pEaKId BOJLI B CTOPOHY IIOBBIIMICHUS KHUCIOTHOCTH B BOJOEME
COMPOBOXKAAECTCA  M3MEHEHUSIMU  CTPYKTYPHO-(YHKIIMOHAJIBHBIX  B3aMMOJCHCTBHI B
TUTAHKTOHHOM COOOIIECTBE, BBHINMAJCHUEM W3 COCTaBa 300IUIAHKTOHA aluJ0YyBCTBUTEIBHBIX
BUJIOB, CHIDKEHHEM BHJOBOrO OOTaTcTBa, HW3MEHEHUSMH OOIIMX ToKa3aTeneld Omomacchl U
YHCIICHHOCTH Kiagorepa. CHIDKEHHE BHIOBOTO OOraTCTBa MPOCIIEKEHO B HOPBEKCKUX 03€pax,
MOJIBEP)KEHHBIX 3aKHCICHUIO, B KOTOPBIX HCYE3NM allUI0-UyBCTBUTEIbHbIE IUIAHKTOHHBIC
opranm3msbl, Takue kak Daphnia longispina, Bythotrephes longimanus, Leptodora kindtii u
Bosmina longirostris (Korhola, Rautio, 2000; Nilssen, Sandoy, 1990).

KnumaTtudeckne mepeMeHHBbIe, B TEPBYIO OdYepeab TeMIIepaTypHbIC ITapaMeTphl,
HA3bIBAETCS B YMcie HamboJee 3HAYUMBIX (DAKTOPOB, BO3ACUCTBYIOMIMX HA KOJUYECTBEHHBIC
NoKa3aTea — YHCICHHOCTh M OMOMAacCy 300TUIAHKTOHHBIX OPTaHM3MOB, TaK W Ha COCTaB U
CTPYKTYpPY KJIaJIOIEPHBIX COOOIIECTB 300TAHATOIICHO30B IO pe3yibTaTaM HCCIEIOBAaHUI B
pa3IMyYHbIX YacTsaX Mupa, Bkmodas Poccuro (PponoBa 2009), dunckyro Jlamnanauio
(Sarmaja-Korjonen et al.,, 2006), Kanany (Sweetman et.al., 2010).

Heckoybko TpeasIIynuX UCCIEA0OBAHNN, TaK )K€ KaK M HAIllW JIAHHBIC TIOJITBEPKIAIOT,
4To ThOyOMHA BOJOEMa - A3TO OJWMH U3 HamboJee 3HAUYMMBIX aOMOTHYECKHX (HaKTOPOB,
BJIMSIIOIIMX Ha COCTaB Kiagorepusix coobdmects (Frey, 1988; dpomosa 2009). B wactHoCTH,
cyO(oCCHUIIbHBIE OCTATKU KJIAIOIep HCIOIB3YIOTCS MaJCOTUMHOIOTaMU TSl PEKOHCTPYKIIUU
u3MeHeHni ryounsl o3epa (Korhola et.al., 2005).

Menkue o3epa, Kak MpaBUIIO, MEHBIIIE 110 pa3MepaM, OJHOOOPA3HbI MO MPEICTABICHHBIM
OWoTomaM W HMEIOT 0oJjiee BBIPAKEHHYIO JIMTOPAIBHYIO YacTh, IO CpPaBHEHHIO C
Melaru4eckuMu 1 TOpodyHJATBHBIMU YacTIMH. B 1emom, mo pe3yibTaraMm Hallux
UCCIIC/IOBAHMS psAZa TEPMOKAPCTOBBIX 03ep SKyTum OBLIO BBISIBJICHO 3aKOHOMEPHOE
YBEJIMYEHUE OTHOCUTEIHHON YHUCICHHOCTH JIUTOPAILHBIX BUJOB B MEIKOBOJHBIX 03€pax, B TO
BpeMsl KaK OTHOCHTENbHAs YHCICHHOCTh TEJarmdecKhX BO3pacTaia C TITyOMHOW BOJOEMOB
(dpomora 2009).

[enbIii psig vcclieOBaHUNA CBUAECTENBCTBYET O YETKOW KOPPEALIMU MEXKAY OCHOBHBIMU
TUAPOXUMUYECKUME TTOKa3aTeIsiMu (MOHHBIN cocTaB, pH, yaenbHas 3JIEKTPONPOBOTHOCTD) U
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BuaoBbIM coctaBoM Cladocera. Kak mpaBuio, cieayer OXHIaTh CHH)KEHHUS pa3sHOOOpasus
daynsl mpu OBICTPO MEHSIONIMXCS 3HaueHHsSX STHX mapamerpoB (Korhola, Rautio, 2000).
[Tocnennue uccnepoBaHUsI UCTOPUM O3€p C HCIIOJIB30BAaHHEM KJIaaoLepa MOKa3alH, 4TO MpU
U3y4eHUH HW3MEHEHUIH TpPO(PHUECKOro cTaTyca BOJIOEMa MOMKET OBITh YCIICIIHO NMPUMEHEH
u3otonHbii ananu3 (Rantala et. al., 2016).

Takum  0o0pa3oMm,  HCCIIEIOBaHUS ~ COOOIIECTB  PakOOOpa3HBIX  HAa  OCHOBE
(occHIIM3UPOBAHHBIX OCTATKOB JIOHHBIX OTJIOXEHUH O3€p IMO3BOJIIOT PACIIMPHUTH 00JIaCTh
NPUMEHEHHST 3TOH TPYNIbl OPTaHU3MOB B KayecTBE OMOMHIMKATOPOB, B YAaCTHOCTH JUISI
NAJICOJTMMHOJIOTUYECKUX U TaJCO’KOJIOTHYECKUX  PEKOHCTPYKUMH, Uil  CpaBHEHHSA
PETHOHAIBHON JIMMHOJIOTUH, C IIeTbI0 O0Jiee MOJIHOTO OCBEUICHHS TEOPETUYECKHUX ACIEKTOB
HKOJIOTHH COOOIIECTB U B Ouoreorpadumu.

Pa6oTa BeimosnHeHa npu punancoor noanaepxkke PODU (mpoektsr Ne 15-05-04442, 16-
35-50036, 15-45-05063).
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Abstract: The results of the lithological analysis of sediments the Onega peninsula (White Sea)
lakes allow to preliminarily attribute limno-glacial, marine, contemporary lake sediments.
Presents the approximately coastal line reconstruction of NW Onega peninsula in Holocene. A
comparison of lithological and radiocarbon analysis will allow to make more detail
reconstruction.

IMAJTEOJIMMHOJIOI'HYECKHUE UCCIIEJOBAHUSA HA OHEXCKOM
IHOJYOCTPOBE BEJIOI'O MOPA

JleoHTHEB H.A.l, Cyb6etTO I[.A.z, I'pexos I/I.M.l, Ky3nenon Z[.I[3, Konpka B.B.4,
JlynukoBa A.B.2, Canenxo T.B.2, ChIpbIx JL.C? ToncTobpoB a.ct
! Poccuiickuii roCyJlapCTBEHHBIN Tenarornyeckuii yuusepcuret um. A.U. I'epuena, r. CaHKT-
[etepOypr;
ZI/IHCTI/ITyT BoaHbIX mpodiem Cesepa KapHILI PAH, r. Ilerpo3aBo/ck;
3I/IH(:TI/ITyT o3epoBeneHus PAH, r. Cankr-IletepOypr;
* Teonormueckuii uHctutyT Konbckoro HayuHnoro uentpa PAH, r. Anatutsl

Pe3ynbpTaThl M3yyeHMs IOHHBIX OTJIOXEHHMH Manblx 03€p Ha nobepexbe bemoro mops
MO3BOJISIIOT PEKOHCTPYHPOBATH OTHOCUTEIILHOE TIepeMeIeHHe OeperoBoi JHMHUU MODS,
OIpesieNATh W3MEHEHMs MPUPOJHO-KIMMAaTUUYECKUX 00CTaHOBOK. MccienoBaHus MpOBOISATCS
METOJIOM «H30JINPOBAHHBIX» 0AcCEHOB M KOMIUIEKCOM MaJ€OJMMHOJIOTHYECKUX METOJI0B
(JuTOoNOrO-cTpaTUrpapUUECKUM, COpOBO-IBUIBLIEBBIM, TUATOMOBBIM, XUPOHOMUIHBIM U JIp.)
[1, 2, 3].

Jlis mpoBezieHus NOJEBbIX HUccieqoBaHui Ha OHEXCKOM moiryocTpoBe benoro mops B
2014 rony Obula OpraHM30BaHa KOMIUIEKCHAs! SKCIIETUIUS MPU MOIIEPIKKE dKCIETUIMOHHOTO
rpanta PODU 14-05-10020. YyactHuku — coTpyaHUKH MHCTHTYTa BOIHBIX mpobiem Cesepa
KapHII PAH (Ilerpo3aBosck), Mucturyra ozeposenenus PAH (Cankr-IlerepOypr), PITIY um.
AMN. Tepuena (Cankr-IlerepOypr), I'eomormueckoro wuucturyra KHI[ PAH (Anmaruthi),
I'eonoruueckoro nncruryra PAH u MI'Y um. M.B.JlomonocoBa (Mocksa).

B xone skcneauuuu ObIIM MPOBEAEHBI MOJIEBBIE MATEOJIMMHOIOIMUECKUE UCCIEI0BaHNS
Ha JIByX yyacTKax (Ha ceBepo-3amaje U Ha poro-3zanaae OHexckoro mnoiyocTtpona). s
U3y4eHHs TOJOMpaich 03€pa Ha Pa3JIMUHbIX TUIICOMETPHUECKUX ypoBHAX. Ha ceBepo-3amaze
OHeXCKOro MmosyocTpoBa B paiioHe ry0sl KoHoxoBa (K roro-3amnaay OT yCThs p. 30J0THIIA H 1.
Jletnsis 3omotuia) uccienoBansl 4 o3epa: Kamennoe (ype3 26,2 m Han y.M.), Cpennee (ype3
17,1 m Hax y.M.), o3epo 0e3 HazBanwus (ype3 okoio 16 M Hajx y.Mm.) u KoHtoxoBckoe (ype3 BOAbI
15,8 M Hax y.Mm.). B roro-zamagHoil 4acTu MOJyOCTpOBa, K CEBEPO-3amaay OT YCTbs pPEKU
Tamuna u3yueno o3zepo Ileprozepo (ype3 Boasl 11,6 M Hax y.M.). Ha Bcex 00beKTax BBITIOTHEH
0TOOp KEPHOB JIOHHBIX OTJOXEHUH M TOCIEAYIOUIMX JIUTOJOTHYECKOro, CIOPOBO-
IBUIBLEBOTO, IMaTOMOBOI0, XHPOHOMHIHOTO, TPaHYJIOMETPUYECKOTO aHAJIM30B, ONpeAeTIeHus
NOTEPU MACChl IPU MPOKAIMBAHUH M PAJAUOYTIEPOIHOrO NaTupoBanus. IlpeanonoxurensHo, B
3THX 03€pax BCKPBITHI OTIOKEHUS 03EPHO-JIETHUKOBOTO, MOPCKOTO ¥ COBPEMEHHOTO 03EPHOT0
npoucxoxaenus [4,5].

Ha ocHoBe JMTONOrMYECKOro aHaiuW3a B OCAZJOYHOW  IOCIEIO0BATEIbHOCTH
IIPEIBAPUTENBHO BBIACIEHBL: 1) OTJIOXKEHUS MPUIEIHUKOBOTO 03€pa, 2) OTIOXKEHUS
NEPEXO0/IHOM 30HBI OT MPUJIETHUKOBOTO 03€pa K MOPCKUM, 3) MOPCKHE OCaKu, 4) nepexoaHbie
OTJIOKEHHSI OT MOPCKHX K COBPEMEHHBIM O3EPHBIM U 5) COBpEMEHHBIE O3EPHBIE OTIIOKEHHUS,
YTO COOTHOCHUTCS C (parusiMu JOHHBIX 0caakoB | — V, BeieneHHBIMHE [2].

[IpencraBiaeHsl npeaBapUTENbHBIE PE3YyNbTaThl 00paOOTKHM IMONyYeHHBIX JaHHBIX. Ha
OCHOBE NEPBUYHON MHTEpHpPETAlMM MPOUCXOXKJIEHHS JOHHBIX OTJOXKEHUH COCTaBIICHA
npoOHasi PEKOHCTPYKIMS ToJoXkeHus OeperoBoit nmHuu B CeBepo-3amajHoil  dYacTH
Onexckoro moayoctpoBa benoro mops (puc. 1). Busyanusamms co3gaHa Ha OCHOBE
CIYTHHKOBBIX JaHHBIX O COBPEMEHHOM peibede IMOoIyocTpoBa U CTpaTUTrpapuuecKoM
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MOJIOKEHUN JIOHHBIX OTJIOKEHUH, MHTEPIpPETUPYeMBbIX Kak Mopckue (okono 16-17 M Haz
COBPEMEHHBIM ypoBHeM Mops). IlomydeHHble B panbpHeWIeM pe3yiabTaThl J1a00paTOPHBIX
aHaIU30B, B TOM 4YHCJIE PAJAMOYIIIEPOJHOIO JAaTUPOBAHMs, IO3BOJAT C MCIIOJIBb30BAaHUEM
IPEJCTAaBICHHOT0 METO/a BHU3yallM3aluu Oosiee JeTalbHO PEKOHCTPYHPOBATh H3MEHEHHE
OeperoBoil JINHNYU Ha JaHHOM y4dacTke benoro mopsi.

Pucynok 1. CneBa - nudpoBas Momenb COBpeMEHHOToO penbeda ydacTka OHEKCKOTO
NoJIyocTpoBa B paiioHe ryObl KoHIOXOBa; cmpaBa - MpoOHas PEKOHCTPYKIHUS IOJIOKEHHUSI
OcperoBoii nmuHWUU bemoro mopss Ha ormerke +16-17 M Ha ceBepo-3amame OHEXKCKOTO
MOJIyOCTPOBA.

B Hacrosimee Bpemsi mosyueHHbIE JaHHble O00OpalaTHIBAIOTCS, pe3yibTaThl OynyT
npeactraBiensl  Ha  KoHpepenumu — «llaneomumuonorus  CeepHoit  EBpazum.  2-1
MexayHapoaHas KoH(pepeHuus «OnbIT, METOI0JIOTHS, COBPEMEHHOE COCTOSTHHEY.

UccnenoBanue BImomHsAETCS MpH oanaepxke npoekra POOU-PTO 13-05-41457 PT'O_a
«[IpuponHble KatacTpodsl B MO3/JHEM IUICHCTOLIEHE W TOJOLEHe: najieoreorpapuyeckas
JTMarHOCTHKA.
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DENDROCHRONOLOGICAL RESEARCHES IN NORTH-EASTERN RUSSIA

Nikolaev A. N.
North-Eastern Federal University
Melnikov Permafrost Institute SB RAS

JAEHAPOXPOHOJJIOI'MYECKHUE UCCJIEJOBAHUA HA CEBEPO-BOCTOKE
POCCHUHA

Huxonaes A.H.
CeBepo-Bocrounslii penepanpusbiii yausepcuteT M. M.K. AmmocoBa, 1. Skyrck, Poccus;
Wuctutyt mepanoroBenenus um. [1.. MensnukoBa CO PAH, r. SIkyrck, Poccus

[Tpumepno 1/5 wactb Poccun 3anumaer Pecybnuka Caxa (SAxyrust). Bes ee Tepputopus
- 970 Oonee 3,1 MJH. KB. KM, HaXOJMUTCS B 30HE PACHpPOCTPAHEHHUS MHOTOJIETHUX MEP3JIbIX
nopof. Ilo muomaau CrulomHoOM TUIl Mep3NoThl 3aHUMaeT 94 % Teppuropuu pecnyonuku. B
CBOIO OY€pe/ib IPEPHIBUCTHIN U OCTPOBHOM THI MEP3J0Thl PACIIPOCTPAHEH COOTBETCTBEHHO Ha
4,5% u 1,5% ot obuieil miomaau. Ita peruoHaabHasi 0COOCHHOCTh AENAET 3Ty TEPPUTOPHIO
OJIHOI U3 HanboJiee MHTEPECHBIX JJISl MPOBEACHUS JEHAPOXPOHOJIIOTHYECKUX UCCIIET0BAaHUM.

Haunnas ¢ 90-x ronoB XX B., B TeueHue nociaeaHux 20 JIeT HHTEHCUBHO Pa3BUBAIOTCS
JIEHIPOXPOHOJIOTHYECKUE HccenoBanus Ha Teppuropun Axyrtuu. B 1991-1992 u 1994 rogax
ObUl TPOBENEH pAJ SKCHEAULUI C y4yaCTHMEM POCCHUICKMX M HMHOCTPaHHBIX Y4YeHBIX. B
pe3ynbTare ATUX SKCIETUINI M0 KepHAM HBIHE KUBYIIUX JE€PEBhEB JIUCTBEHHMIIBI KasgHaepa
(Larix cajanderi Mayr) ObLIM TOCTPOCHBI JIPEBECHO-KOJBIIEBBIC XPOHOJOTMU [UIS BCEi
tepputopun CeBepHOU SIKyTHH, HEKOTOpPbIE UMENHU AIUTENbHOCTH Oosiee 600 net (Baranos u
ap., 1996). JlanHble OSKCHeNWIMM TOKa3aJd Ha OOJbIION TOTEHIHMan B Pa3BUTHH
JIEHIPOXPOHOJIOTHYECKUX HccienoBanuii B SAxyrun. [1o3xe ObLTM MpOBEIEHBI SKCIEAUIUHN 110
cOopy IpeBeCUHBI ISl TOCTPOEHUS JUTUTEIBHOM XPOHOJIIOTUU HAa TEPPUTOPHH CEBEPO-BOCTOKA
Sxkyrun B mepuox ¢ 1997 mo 1999 m B 2004 r. Ilo pesympraraM 3THX SKCIEIULHANA
coTpyaHukamu uHctuTyTa Jeca uM. B.H. CykaueBa CO PAH Obuia moctpoeHa apeBecHO-
KOJIbIIEBasi XpOHOJIOTUH JITHHOW O0see 2300 et U peKOHCTpyHMpOBaHA TEMIIepaTypa BO3ayXa
3a MOCJIETHUE JIBA THICAUYEIIECTHUS.

C 1996 r. npoBoauInCh PabOTHI TTO PACHIMPEHHUIO CETH ACHAPOKINMATHUECKUX CTaHIUN
B llentpanbHoii u IOxHOW SIKyTuH, a Takke MPOJOJKAINUCh HCCIENOBAaHUSA M0 HU3YyYEHHUIO
peakuu JIecooOpa3zyroUIMX MOpPOJ Ha KIMMAaTUYECKHE YCIOBUS B 30HE PacHpOCTpaHEHUs
MHoOroseTHeil Mep3n0Thl. [IpoBeneHbl paboThl O BAMSHUU PAa3JIMYHBIX KPHOTEHHBIX (haKTOPOB
Ha JUHAMHKYy poOCTa JpeBecHbIX mopon [LleHTpanpHOl SKyTMM W O  BJIMSHHH
THJIPOTEPMUYECKOT0 pEeXHMMa TOYB Ha POCT U pa3BUTHE ApeBecHbIX mopoj (Nikolaev et al,
2009, 2011), o xapaktepe BIUSHUS IMOXKAPOB HA PAaJUAIBHBIA TPUPOCT JIPEBECHBIX IMOPO/T
IlenTpanbHoi SIKyTHM, a TaKKe O IOCIEICTBUIX IOCIENOXKAPHBIX M3MEHEHUU [apaMeTpoB
MEpP3JIOTHBIX YCJIOBHM M PEaKIUM pocTa JepeBbeB Ha 3TH u3MeHeHus (Huxomaes, 2010).
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[TpoBOaWIINCH HCCIEOBAHUS POJIM MEP3JIOTHBIX JaHIMA()TOB B JAWHAMHKE pPa3BUTHA
npeBecHbIX nopos LentpanbrHoii Axyrun (Hukomaes u ap. 2011).

B 3aBucumocTu OoT ycii0BUI MECTOIIPOU3PACTaHUS paAUalIbHbIN IPUPOCT JIUCTBEHHHULIBI U
COCHBI IO-Pa3HOMY pearupyroT Ha HM3MEHEHMs TEMIEpaTypbl BO3JyXa M OCalkoB. B xone
paboThl OBLIO BBIABIEHO, YTO TEMIIEPaTypHbIE YCJIOBHS Hayaja BEreTallMOHHOTO CE30Ha
OKa3blBalOT HauOoJblllee BIMSHME HA TOJAMYHBIA HPUPOCT JAepeBbeB. BiusHue ocankoB B
OOJBIIMHCTBE Y4aCTKOB ObUIO HE 3HAYMMO JUIsSl JINCTBEHHUIIbI, OJHAKO MMEJIO CYIIECTBEHHOE
3HaYeHUE NI pocTa COCHbL. KoppemsiuuoHHBIM aHAJIN3 YETKO IIOKa3al IOJOXKUTEIBHYIO
pEaKLUIO painaibHOrO IPUPOCTA COCHBI HA OCA/IKU UIOHS-UIOJIS.

OpHUM Un3 BaXHBIX (PAKTOPOB, BIMSIOIMX HAa POCT APEBECHBIX IOPOJ, SBISIOTCS
TUAPOTEPMUUECKHE YCIIOBUS IOYBOIPYHTOB. IIpu momoumm METOA0B JIEHAPOXPOHOJIOIMU
oOHapy’KeHa CBSI3b PaJMalIbHOIO MPUPOCTA APEBECHBIX MOPOJ C TEMIIEPATypor NesTeIbHOro
CIOSI M CTENEHbIO YBIAKHEHHOCTH TOYBOTPYHTa Ha pa3HbIX TIiayouHax. JluHamuka
TEMIIEPATYPHI MOYBOTPYHTOB B XOJIOZHOE BpeMs Iofia U CKOPOCTb MX IPOTrPEBaHUS BECHOU,
OIPEEIIAI0T CBOEBPEMEHHOE Haual0 akKTHUBHOI'O POCTa JIEPEBHEB B HAUaJI€ MEPUO0/ia BErETALNH.
JletHue 3HaYeHHs TeMIlEpaTypbl IOYBOIPYHTOB HE JMMUTHPYIOT PpaJUalIbHbIA IPUPOCT
JIEpPEBbEB, IIOCKOJIBKY B 3TO BpeMs TIojJa KOJMYECTBO TeIla, HEOOXOAUMOIo s
0JaronpusATHOIO pocTa JepeBbeB JocTaToyHo. Ha Gosee 3acynuIMBBIX ydacTKax B JIETHHE
Mecspl HAOJMI0JAeTCsl OTPULIATENbHOE BO3JEHCTBUE BBICOKMX 3HAUEHUN TeMIlepaTypbl
[IOYBOTPYHTOB, /1€ BEICOKHE TEMIEPATyphl IOUBbI BHI3BIBAIOT UCCYIIAIOMUI 3D DEKT.

Hamu Ob11 mpoBeneH KOppENsLUOHHBIA aHAJINU3 JIPEBECHO-KOJBIEBBIX XPOHOJIOIHH MO
JUCTBEHHUIIE M COCHE C JMHAMUKOM BJIAKHOCTH ITOYBOTPYHTOB HA pa3HbIX TIJIyOMHaX.
Pe3ynbTaThl NOKa3bIBAIOT, YTO BHICOKASI KOPPEJIALIMOHHAS CBSA3b C BIAKHOCTbIO BEPXHHUX CJIOEB
HOYBOTPYHTOB HAOJIIOJIaeTCs B TEUEHHE BCEro BereTalMoHHOro nepuoja. OpHako Haubosee
BBICOKME 3HAueHUs KO3(PPHUIMEHTa KOppelsMM NPUXOAATCS Ha OCEHHHM MepHoj
IPEIBIAYILIEr0 Ce30Ha. JTO CBA3aHO C TEM, YTO JMCTBEHHMIIA B HAdaje BETETAl[MOHHOIO
nepuoja UCI0JIb3yeT HAKOIJIEHHBIH B MPEbIAYIIEeM I'o/y 3a1ac OYBEHHO BJIary.

B nmnocnemHue wyerblpe TroAa COBMECTHO ¢ uccienoBatensMu u3  IlBelnapckoro
denepanpbHOrOo WMHCTHTYyTa Jeca, cHera u yapmamadroB (WSL), MucTutyra neca mm B.H.
CyxaueBa u Ceepo-BocTouHoro ¢eaepaibHOr0 YHUBEpCUTETA IPOBOIMINCH UCCIIEOBAHUS B
Oaccelinax pek Jlena, Slna u Unaurupka. Ilo pesynbraraMm 3TUX HMCCIEI0BAaHUMN BBILUIO P
myOUKaIuii .
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PALEOLIMNOLOGY OF SHATURA LAKES (MOSCOW REGION, RUSSIA)

Sapelko T.V.}, Kuznetsov D.D.}, Tsyganov A.N.2, Zharov A.A2
YInstitute of Limnology RAS, St.Petersburg, Russia
’Penza State University, Penza, Russia

SA.N. Severtsov Institute of Ecology and Evolution

Newly obtained new paleolimnology data in the east of the Moscow region, Central
Russia. We studied, that genesis of the lakes is very disputable: Smerdiacheye, Lemeshinskoe,
Beloye Bordukovskoe and others. To today, the first preliminary results were obtained.

MMAJTEOJIMMHOJIOI'MYECKHUE UCCIIEAJOBAHUS HA TATYPCKHUX O3EPAX
(MOCKOBCKAA OBJACTbD, POCCHA)

Canenko T.B.l, Ky3nenon Z[.I[.l, IIpiranos A.H.Z, Kapos AAZ
Yueruryr oseposenenns PAH, r. Canxr-Ilerepbypr, Poccus, tsapelko@mail.ru
IleH3eHckuii rocy1apCTBEHHBIN YHUBEPCUTET, T. [Ien3a, Poccus
3I/IHCTI/ITyT npobisieM skonoruu u 3Bosonnu uM A.H. CeseprioBa PAH, r. Mocksa, Poccus

[IpuHsATO CUMTATh, UYTO Ha TEPPUTOPUU HEOOIBIINX PETHOHOB 03€pa UMEIOT OJUHAKOBBIN
regesuc. Hampumep, ecnm permoH HaxOAWICAd B 30HE IIOKPOBHOTO OJIEACHEHHUS, TO
MPAKTUYECKH BCE 03€pa MMEIOT JIEAHMKOBOE NMpoucxoxkjaeHue. OAHAaKo 3TO HE Bcerja Tak.
Kpome Toro, B mocnenHee Bpemsl Bce Oouibliie MOSBISETCS pabOT, B KOTOPHIX TOJBKO IO
Mop(hoMETpUYECKUM XapaKTepUCTUKaM ompenenserca reHesuc o3zep. He Bcerma Takoe
olpenieieHne reHesuca omnpaBaaHo. HeoOXoauMO BBIMOIHATH KOMIUIEKCHbIE PaOOThI, YTOOBI
BBISICHUTH T€HE3UC U UCTOPHUIO pa3BUTUS o3ep. Takue, HarpuMmep, Kak reoMopPoIOorHYecKie u
MaJ€0JMMHOJIOTUYECKHUE UCCIEAOBaAHUSI.

B 2014 roay B Ilarypckom paiione MockoBckoit oOmactu (puc.l) mpoBeneHbl
KOMIUIEKCHBIE MAaJCOJMMHOJIOTHYECKHE uccaeaoBaHus. Ha wu3ydaemyio TeppuTopHio B
IUIEHCTOIIEHE OKa3ajlo BO3JIEHCTBUE TpPU OJEICHEHUS: JIMXBUHCKOE, JHEIPOBCKOE U
MOCKOBcKoe. OOpa3zoBaHHE 03€p B OCHOBHOM CBSI3aHO C TassHUEM MOCKOBCKOTO JI€HUKA
(Baruep, Manyuapsian, 2003). B 310 Bpemst o0Opa3oBaivchb MHOTOUYHCIIEHHBIE 3aHJIPOBbBIE
pPaBHUHBI C TIECUYAHBIMHU M CYINECUaHBIMH OTJIOXKECHHSIMH, 110 KOTOPBIM B Tiepuoj Banmaiickoro
OJIEZICHEHUs TPOJIETAIN IIUPOKHUE JIOJIMHBI CTOKA TajbIX JIEIHUKOBBIX BOJ. COBpeMEHHbIE
dopMmbl penbeda u obmupHble O0n0Ta IlaTyphl ABIAIOTCS PENUKTAMH IIEHCTOIEHOBBIX
onenenenuid. [llatypa siBnsieTcss 03epHBIM KpaeM MOCKOBCKOW 007acTH. 3/1€Ch PacmoOOKEHO
0K0J10 50 ecTECTBEHHBIX 03€p.

Uccnenoanus npoBomwiuch Ha o3epax Cmepasube, Jlememenckoe, benoe
Bopnykosckoe, Ueproe bapaykosckoe u Kapnockoe (BiacoBckoe). Cambie riay0oKue U3 HUX
o3epa UYepHoe bapaykoBckoe (MakcumanpHas TiayomHa 32,5 wm), bemoe bBopaykoBckoe
(MakcumanbHas rryonna 24,1M) u CMmepasube (MakcuManbHas rinyouna 30,0 m). Cmepasdbe
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IIPU 3TOM SIBJISIETCS U CaMbIM MajieHbkuM 1o 1uiomaau (0,057 KMZ). MaxkcuManbHas TIyOnHa
03. JlememmHckoro Bcero 7,1 M, a BmacoBckoro — 18 m. Bce o3epa kpyrioit ¢opmsl ¢
HEOOJIBIION TUIOMAAbI0 M OONbIION TyOnHOI. O3epHBbIE KOTIOBHHBI XOTS OBl C OJHON M3
CTOPOH OKpYXEHbl BBICOKMM OeperoM. BomocOopubie Oacceitnbl o3ep Cmepasube u UepHoe
BapaykoBckoe HauMeHee OABEPKEHBI AaHTPOIIOTEHHOMY BO3/1EHCTBHUIO.

Ha Bcex o3epax 0oToOpaHbl MOBEPXHOCTHBIE MPOOBI TOHHBIX OTJIOKEHUU, a Ha TPEX W3
HUX 0TOOPaHbI KOJIOHKH JIOHHBIX OTJIOKEHUH.

OT60p KEpHOB JOHHBIX OTIOXKEHUH Ha o3epe CMmepisubeM ObUI MPOBENEH B YETHIPEX
toukax. [Ipu oTbope KepHOB CO JTHA 03€pa aKTUBHO BBIACISUICS cepoBOAOpoa. Bepxuuii cioit
OTJIO)KEHUH TMPEACTaBIIEH TPyOOJETPUTOBBIMU U TOPPSHUCTHIMU TUTTHUSAMH (TOouku 1, 2) u
OJIHOPOJIHBIMU TUTTUSIMU (TOYka 3), moimHOCThI0 10 0,5 M. Hmke (Touka 2) oTiIOKEHUS
MPEJICTABJICHBI CIIOMCTHIMU MECTPOIBETHHIMU AJIEBPUTOBBIMU PAKYIICYHUKOBBIMU THTTHUSMHU.
MOITHOCTh CIIOEB pa3iM4yHas MO KOJOHKE. L[BeT MeHseTcss B IIMPOKUX Mpeaenax — OT
JKEJITOBATOr0, PBDKEr0 M OEKEBOro /0 3eJIeHOBAaTOro, OJIMBKOBOro u ceporo. Ilo Bcemy
TOPU30HTY OTMEYAIOTCSI OPraHOTEHHBIC MPOCION OYpPOro M TEMHO-Oyporo mBeTa ¢ OOJBIINM
KOJIMYECTBOM HEPA3IOKHUBIIUXCS PACTUTENBHBIX MaKPOOCTATKOB, MHOT/AA C BKJIIOYEHUSMU
(dparMeHTOB JpeBecHHbl. TakKe OBCEMECTHO OTMEUEHO OOJBIIOE KOJMYECTBO PAKOBHUH (110 8
MM 10 JUTMHHOM och). [To mpeaBapuTenbHbIM JaHHBIM COJEPKAHUE OPraHUYECKOTO BEIECTBA B
HIDKHEM TIPOCJIOE PaKyIIHSKOBOro Topu3oHTa (puc. 2) cocrtaBuino 9%, a cojaepxaHue
kapoonatoB oxono 50%. Hawamo ¢dopMupoBaHus HUKHETO OPraHUYECKOTO MPOCIOS IO
JAHHBIM PaAJAMOYTJIEPOJHOIO aHanu3a cooTBeTcTByeT nepuony 4090-4810 kain. ner Haszan.
Bo3spact BepxHuero topdsauctoro mpocios 510-530 kan. JeT Haza.

Puc. 1. Pajion ucciemnoBanus.

OT00p KEpHOB JIOHHBIX OTJIOKEHUH Ha o3epe CMepAsubeM ObLI MPOU3BEACH B YETHIpEX
toukax (puc.2). [Ipu orbope KepHOB CO THA 03epa aKTUBHO BBIJEISUICS cepoBoAopoa. Bepxuuii
CJIOH OTJIOKEHHI MPEACTaBICH rPpy00IeTPUTOBBIMHI U TOPPSHUCTHIMU TUTTHAMHU (TOUKH 1, 2) U
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OJIHOPOJHBIMU TUTTUSIMU (TOuka 3), momHOCThI0 10 0,5 M. Hmxke (Touka 2) oTiIOKEHUS
MPEJICTABJICHBI CIIOMCTHIMU MECTPOIBETHHIMU AJIEBPUTOBBIMU PAKYIICYHUKOBBIMU THTTHUSMHU.
MOIITHOCTh CIIOEB pa3iM4Has MO KOJIOHKE. L[BeT MeHseTcss B IIMPOKUX Hperenax — OT
JKEJITOBATOr0, PBDKEr0 M OEKEBOro /0 3€JIeHOBAaTOro, OJIMBKOBOro u ceporo. Ilo Bcemy
TOPU30HTY OTMEUAIOTCSI OPraHOTE€HHBIE MPOCION Oyporo M TEMHO-OYpOro mBeTa ¢ OOJBIIUM
KOJIMYECTBOM HEPA3JIOKUBIIUXCS PACTUTEIBHBIX MAaKpPOOCTAaTKOB, MHOIZA C BKIIIOUEHUSMU
(parMeHToB JpeBecuHbl. Takke MOBCEMECTHO OTMEUEHO OOJIBIIOE KOJIMYECTBO PAKOBHH (110 8
MM 10 JUIMHHOMH ocu). [To npeaBapuTenbHbIM JaHHBIM COJEpKAaHNE OPraHUYECKOTo BEIECTBA B
HIDKHEM TIPOCJIO€ PaKyIIHSKOBOM ropu3oHTe (puc. 3) cocrtaBuio 9%, a coxaepxaHue
kapOoHatoB okoino 50%. Hauano ¢opmMupoBaHMs HUKHETO OPraHMYECKOro Ipocios II0
JAHHBIM PaJAMOYIJIEPOJHOIO aHanu3a cooTBeTcTByeT nepuony 4090-4810 kan. ner Hazan.
Bospact BepxHero Topdsaucroro mpocios 510-530 kai. et Haza.
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Puc. 2. Mecronomnosxenue Touek 0ypenust Ha ozepe CMepAsubeM.

CnoucToCTh JOHHBIX OTJIOXKEHHM MpakTHUYeCKH BCEX H3YYEHHBIX KEpHOB 03.
CMmepasubero, HaJIMYME CEPOBOJIOPO/IA, KOTOPBIA aKTUBHO BBIJEISUICA MPH OTOOpE KEpHOB, a
TaK)Ke PacIoyIoKeHHE 03€pa B 30HE BBIX0Jla HA MOBEPXHOCTh U3BECTHIKOB IKEJIBCKOTO spyca
KaMEeHHOYToJbHOro nepuosa (Baruep, Manyuapsnn, 2003; [uk u ap., 1987) MmoxHO caenatb
BBIBOJI O KAPCTOBOM IIPOUCXOXKACHUU 03epa CMepAsUbero.

CoBeplIeHHO JApYyrol NpeaCcTaBisIeTCs MCTOPUS pa3BUTUS  03. JlememmHcKoro.
MomHOCTh 0OTOOPAHHBIX KOJIOHOK JIOHHBIX OTIOKEeHHH mocturaer 5.60 m. IIpakTudecku Bcs
TOJIIIIa O3€PHBIX OTIOKEHUH MpeAcTaBiIsieT coO00i OAHOPOAHYIO TEMHO-0YPYIO THTTHIO U JIUIIb
HIDKHUW CJIOH TMpEeACTaBiIseT cO0OM mecyaHbli Topu3oHT. [lo mpenBapuUTENbHBIM JTaHHBIM
03€p0 HMEET JIEAHUKOBOE INPOMCXOXKJIEHUE. B HacToAlMi MOMEHT O3€pHas 3KOCHCTEMaA
UCIBITBIBAET CHJIBHOE AaHTPONOTE€HHOE BO3JEHUCTBHE, YTO BO3MOXXHO U CHOCOOCTBOBAIO
BBICOKON CKOPOCTH OCa/JIKOHAKOIIJIEHHUS.
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Kononku u3 03. benoro yganock orobparts auis HeOOIBIIONH MOIIHOCTH, HE 6osee | M,
yIHpasch BO BCEX TOYKAX B IUIOTHBIN mecok. OTOop mpoBoauics ¢ riayouH 5-6 M. BeposTHo
KPyThle  YKJIOHBI ~ O3€pPHOH  KOTJIOBMHBI ~HE  CIOCOOCTBYIOT  BBICOKOW  CKOpPOCTH
ocaJkoHaKoryieHus. Ha HI)KHEM IeCYaHOM TOpU30HTE 3ajieraeT TOHKHM IPOCIOW Cepoid
MIMHBL. Beime mo paspesy 3aieraet 0ojiee MOIIHBIA CJION IUIOTHOH TUTTHH, KOTOPBIN
NepexoJuT B 0ojiee OPraHOreHHYI0 THUTTHIO, HACBHIILIEHHYI0 MaKpoOoCTaTKaMu. ['eHe3uc 03.
Benoro moka He ycTaHOBJICH U TpeOyeT AaTbHEHIINX UCCIIECAOBAHUN.

Ha naHHbIii MOMEHT MOJY4YEHBI NIEPBHIE NPEIBAPUTEIbHBIE pe3ynbTaThl. OQHAKO YXKE MO
STUM JIaHHBIM MOKHO CJIeaTh BBIBOJ O PA3HBIX YCIIOBUSX OCAJKOHAKOIUICHUS] B U3YUYCHHBIX
03€pax U UX Pa3’IM4HOM I'€HE3UCE.

1 |

e

s
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Puc. 3. CionctocTh TOHHBIX OTIIOKEHUH 03. CMEpIIYBETO.

HccnenoBanue BBINOIHEHO Npu (uHaHCOBOW mnojnepxke PPPH-14-04-01569 a n Tembl
HUP MHO3 PAH.
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PALAEOLIMNOLOGICAL AND PALEOGEOGRAPHIC RECONSTRUCTION
METHODS OF THE LADOGA LAKE LEVELS

Minina M.V.
The Herzen State Pedagogical University of Russia

The main goal of this article is examine the research methods of Lake Ladoga for further
modeling paleobasins changes in the late Pleistocene and Holocene. As a result methods
describe in different groups, which can be divided into field and laboratory methods; absolute
and relative chronology; geological, geomorphological, paleobiological, aimed at the
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reconstruction of paleorelief, paleoclimate, palaeohydrology; lithological, physical, chemical,
paleontological and etc., including one of the most important one - methods of geoinformation
analysis of geographic and paleogeographic objects.

HAJEOJUMHOJOI'MYECKHUE U HAJIEOTEOT'PAOUYECKHUE METO/IbI
JJIA PEKOHCTPYKIMU YPOBHA JIAJJOXKCKOI'O O3EPA

Mununa M.B.
Cankr-IlerepOypr, PI'TIY um. A.W. T'epriena

[IpuMeHeHrne TeX WIM WHBIX METOJOB B Majeoreorpaduu 3aBUCUT OT IeNiel W 3aaa4y
UCCJIEIOBaHMsI, O0BEKTa M3YUYCHUS M YCIOBHM €ro HaxoxaeHus. Tak A UCXOIHOTO paiioHa
uccienoBanusi ObUIO BBIOpaHO Jlamoxckoe 03epo, MPEeIMETOM HCCIICOBAHMS SBISETCS
Tpancopmarus  maneo0accefHOB o03epa B MO3JHEM  IUICHCTOLIGHE M TOJIOICHE.
COOTBETCTBEHHO, UCXOMs W3 3a7ad majeorecorpadguu u 3amad pabOThl, OCHOBHOH BOIPOC
3aKIJIFOYAETCsl B M3YYCHHUH MPOIUIBIX COCTOSIHHM I€OCHCTEM B KOHKPETHOM MPOCTPAHCTBEHHO-
BPEMECHHOW OOCTaHOBKE, TIPH 3TOM JIOJDKHBI OBITH PEKOHCTPYHPOBAHBI IO BO3MOXKHOCTH BCE
KOMIIOHEHTHI reorpauueckoit cpeibl MpoIIIoro.

Jlyist perneHwusl BBIICYKAa3aHHOM 3a7a9i BO3MOKHO HCITOJIb30BAHUE PA3TUYHBIX METOJIOB,
KOTOpBIE MOXXHO pa3/IeJUTh Ha IOJIEBbIE W JTAOOpaTOpHBIE; a0COMIOTHOM U OTHOCHUTENBHOMN
XPOHOJIOTHH; T€OJIOTHIECKHE, TeOMOP(OIOTHICCKHE, MaIc0O0NOIOTHYSCKUE; HAIIPABJICHHBIC HA
PEKOHCTPYKIIMIO TMajeopenbeda, MNaleoKInuMara, MaJeorHApPONIOTUN; Ha JHUTOJIOTHYECKHE,
(UBHKO-XUMHUYECKUE, TTAJICOHTOJIOTHYECKUE U JIP.

MemoOQbl KOMNIEKCHO20 TUMOI02U4eCcK020 aHANU3A

Jlumocmpamuepaguueckuti memoo — OJIWH W3 OCHOBHBIX CIIOCOOOB pacuUICHEHUS
03EPHBIX OTJIOKEHUH, 0a3UPYIOIMIUNCA HAa U3YYEHUH KOJOHOK JOHHBIX OTJIOXKEHUH pa3Iu4HON
MOIIHOCTU. [IpMHIMOWANBPHOW OCHOBOWM JAHHOIO METOJAa SIBJISIETCA  BBIACICHUE U
MPOCIIEKMBAHKE O TUIOIIAAN €CTeCTBEHHBIX CEIMMEHTAIMOHHBIX MMaYeK, XapaKTePU3yIOIINXCs
HAO0OpPOM CHENUPUICCKUX JTUTOJOTHYCCKUX MPH3HAKOB, OTPAKAIONINX KOHKPETHBIC YCIIOBHS
CEIMMEHTAIIUU U TO3BOJIIIOIINX YETKO BBIIEIATh yKa3aHHBIE Mauku B pa3pe3ax. Kak mpasuio,
U3MCHEHUE YCJIOBHI CETUMEHTAIIMH CBSI3aHO C TMOCIIEAO0BATEIHPHOW CMEHOW OCHOBHBIX JTaIloOB
naneoreorpau4eckoro pa3BUTHs BOJHOTO OacceifHa, dYTO TMO3BOJSIET yBs3aTh OTHU
CCIMMEHTOJIOTHYECKAE COOBITUS C XPOHOCTPATHTpapUUeCKON INKAJOW W  TPOU3BECTH
BO3pAacTHOE pacuJIeHEHUE paspesa [4].

Onpeodenenue nomepv npu npoxaiusanuu (I1I111,%) 3a4acTyr0 TpEAINIECTBYET
TPaHYJIOMETPUYECKOMY aHAIM3y W TPOBOAMUTCA [UIsl OLIEHKH COACPXKAHHS OPTaHUYECKOTO
BEIECTBA, OCTATOYHOW BIIAKHOCTH M YIJICKUCIOTHI B COCTaBe KapOOHATOB. DTO Ba)KHBIN
MOKa3aTelnb, CBHJETENBbCTBYIONIMI 00  yCIOBHSX  OCAJKOHAKOIUICHHS ¥  KOCBEHHO
XapaKTePU3YIOMIMA THIPOIMHAMHYECKHAE MPOIECCHl B BOJOEME, €ro TOPPUYECCKHI YPOBEHD,
MPOILIECCHI, MPOUCXOAsIKEe Ha BogocOope. Tak yBenmuueHue JOJIM OPraHUYecKOro BElIeCTBa B
pa3pe3ax JOHHBIX OTJIOKEHUH TOJIOIICHOBOTO BPEMEHHU CBS3aHO C YCHIICHHEM IIPOIECCOB
9BTPO(GUPOBAHUS BOJOEMOB - pe3yJibTaTa M3MEHEHHS KIMMATa.

I'panynomempuueckutl anaiu3 — OJTHA U3 BAKHEHITUX XapaKTEPUCTHK JOHHBIX OCAIKOB,
UCTIONB3YETCSl JJI OIpeNeNeHHs] MPOLEHTHOTO COJEpXKaHUS W pa3Mepa YacTHUIl JOHHBIX
OTJIOKEHUH, YTO TIOMOTaeT CYIUTh 00 YCIOBHUSAX OCAJKOHAKOIUICHHUS, THIAPOJIOTHYECCKOM
peKUMe oO03epa U H3MEHEHHSX YPOBHEBOTO pEXHMMa o3epa B mpounuioM. /s Kaxmoro
TCHETHYECKOTO THUIIBI OTJIOKCHHH HAOIIOJaeTCs pa3HbI pa3Mep OOJIOMKOB, COPTHPOBKA,
OKaTaHHOCTh, MUHEPAIOTHUECKUN U TIETPOrpaPuUIecKuii COCTaB, UX OPUEHTUPOBKA H T.1.

C noMmompbio  paouoyenepoOHo2o aHanu3a, TPU YCIOBUM 3HAHUS AKTUBHOCTH
COBPEMEHHOTO YTJIepOJa, OIMPEAESIOT BO3pacT MAaTEpPHAIOB B OCHOBHOM OPTraHHYECKOTO
TIPOMCXOKICHAS TIYTEM H3MEPEHHs COACPIKAHMs B 00pasiie pajHoakTHBHOro u3orona C 1o
OTHONIICHUIO K CTaOWJIBHBIM H30TONAM YIJIEPOJa, KOTOpPHIE COXPAHSIIOTCS TMOCie Tudenu
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opranusMma. 3a Bpems paBHoe 10 mepuogam nosypacnana, KOHIIEHTpaLus YC crmkaercs 10
3HA4YeHUH OJIM3KUX K (POHOBBIM, YTO U JTUKTYeT HWXHUU mpenen merona — 50-60 Teic. jer.
OpHako cieayeT y4uThIBaTh, YTO JaXe HEOOJBIIOE 3arps3HEHHE MOJIOJBIM YriIepoaoM (3a
CYET MEXaHUYECKOr0 IPUBHECEHUS WM U30TOIHOrO0 0OMEHa) CIIOCOOHO CHJIBHO OMOJIOAMTH
M30TOIHBIA COCTaB JPEBHEN OPraHUKH.

JlaHHBINM METOJ MO3BOJISIET CKOPPEKTUPOBATh HEJOCTATKH OTHOCUTEIILHOTO OIPEAEICHUS
BO3pacTa 6uoctparurpaguyeckuMu Metogamu. [Ipu OTCyTCTBUM OPraHMYeCKOTO BEUIECTBA B
npobax WM €ro MajoM COJAEP)KaHUHM HCIOJIb3YIOTCS ajlbTEPHATUBHBIE METOJbl, HAIPUMED,
Te(hPOXPOHOIOTUIECCKUH.

Tegpoxpononozuueckuii ananuz NPUMEHSIETCS AJIS JaTUPOBAHUS OTIOKEHUH, B KOTOPBIX
OOHapyXeH MUPOKJIACTUYECKUI MaTepuan [2], KOTOPBIA CIIy>)KUT XOpOLIMM MapKHUPYHOIIUM
TOPU30HTaM IPU KOPPEJSILIUU pa3pe30B OTIOKEHUH. DTO CTPOr0 CUHXPOHHbIE IOBEPXHOCTH B
TOJILIE OCAJKOB, XapaKTEpHbIE JJIs KaKJOrO0 W3BEP)KEHUsS KOHKpETHOro ByjikaHa. [lemen
JaTUpyeTCs HETNOCPEICTBEHHO pauoOMeTpUYECKUMU METO/IaMHU. [Tpumenenue
Te(POXPOHOJIOTHH HE OTrPAaHUYMBAETCA OONACTAMH AaKTHBHOTO BYyJKaHuW3Ma. llemem ot
0COOEHHO MOIIHBIX H3BEP)KEHUH MOKET OOpa30BbIBATh JIUTOJIOIMYECKH DPa3IUYKMMBbIe
00pa30BaHMs 3a THICSYH KHJIOMETPOB OT UCTOYHHKA.

[Ipy npumeHeHuM TePPOXPOHIOIMUYECKOIO METOMAA, Ul OIpPENeNIeHUs] HCTOYHHMKA
IIPOMCXOXKICHHUS MIEIlIa U €ro BO3pacTa, UCIOJb3YETCS 2eoXuMuyecKuli aHaiu3, OCHOBaHHbIN Ha
U3Yy4EHUH XMMHYECKHX 3JIEMEHTOB HCCIEyeMbIX 00pa3lioB, KOJMUECTBEHHO U3MEHSIOLIMXCS B
pe3yibTare TeX WM HUHBIX HporeccoB. CpaBHUBas IPOLEHTHOE COAEPNKAHHE 3IEMEHTOB
COCEIHUX CTpaTUrpauuecKux CJIOEB MOXKHO CJieJlaTh BBIBOABI O TOM, KaK H3MEHSJIMChH
npuposaHble ycnoBus. Hampumep, opraHudeckuil yriepox oOTpakaeT OHOJIOTMYECKYHO
IPOAYKTUBHOCTb 03€pa U MPUJIEralollell TEppUTOPUH, U3MEHEHHUE €r0 COAEP KaHUsl TOBOPUT O
MPEIIIECTBYIOUUX KINMAaTHYECKUX KOIeOaHUsX.

I'pynna buocmpamuepaguueckux memooos

Juamomoeviti ananu3 OCHOBAH Ha BBISCHEHWU TAKCOHOMHYECKON NPUHAAJICKHOCTH U
KOJIMYECTBEHHOM YYE€TE€ JUATOMOBBIX BOJOPOCIEH, SBISAIOIIMXCS OCHOBHBIMHM IPOLYLIEHTAMU
OpPraHMYECKOT0 BEIIECTBA B MOPSIX U OKEaHaX U XOPOIIO COXPAHSIIOMIUMHUCS B TE€YEHUE JJOJITOTO
BPEMEHH. AHAJIN3 MO3BOJISET BBIABUTH DKOJIOTMUECKUE TPYIIIBI JUATOMEHN, XapaKTEPU3YIOLIe
YCIIOBUSL BOJIOEMOB, B KOTOPBIX 3TH BOAOpOCiHM obutanmu. Mcmonab30BaHHE 3TOTO METO/a
MIO3BOJIIET PEKOHCTPYHMPOBATh HMCTOPHIO, XapaKTep HM3MEHEHMsI YPOBHS 03€p B IPOILUIOM,
HCTOPHIO IBOJIIOLMU O3EPHBIX YKOCHUCTEM, BBIJEIUTh MEPUOJIbI COEAUHEHHUS BOJIOEMA C MOPEM
(mo obmeit MuHepanu3auuu). OAHAKO CTOUT YUYMTHIBATh, YTO HA JUATOMBI BIIHSET BBICOKOE
3HaueHue pH BOJBI, OHM MOTYT pa3pyliaThCs MPU AKTUBHBIX MEXaHUMUYECKHUX Ipolieccax U
NOCTYIUICHUU TEPPUTeHHOTO MaTepuana [1].

B pesynbrare Toro, uro pacreHus 0ojiee BOCOPUMMYUBBI K U3MEHEHMSIM KIMMaTa, 4YeM
0CaJIOYHbIE MOPOJIBl, CHOPOBO-NbLILYEEOU ananu3 (MATWHOIOTHYECKUI) oOecrieunBaer Oosee
HAJI)KHOE OIpe/ieJIeHHe OTHOCHUTEIBHOTO0 BO3PacTa OCAJKOB M IO3BOJSET OCYIIECTBISATH
KOPPEJSILMIO OTIENBHBIX YacTeW pa3pe3a O03€pHbIX OTIOKEHHH BHE 3aBUCUMOCTH OT HX
reHesuca M (panuambHBIX Pa3HOBUIHOCTEH, a TakKe€ BOCCTAHOBUTH MajieojaHAmA(T IO
IIPOLIEHTHOMY COOTHOIIEHHUIO KOJMYECTBA APEBECHOM M HEAPEBECHOM MbUIBLIBI M CIOP.
Xopomiass cOXpaHHOCTh O0O0JIOUEK MbUIBLIBI M CIOP PAcTeHUH, MX HPUCYTCTBHE BO BCEX
TeHEeTUYECKUX TUIaX OTIOKEHUH OT Maneo30s A0 HACTOSIIEr0 BpEMEHH, OOJIbIIOE YHCIIO CIOP
U TBUIBLIBI Jake M3 HeOOoNbLIoW oOpaszel] TOpHBIX IMOPOJA CHOCOOCTBYIOT MOMYJSpHU3AIIN
JaHHoro mertoja. Ha wHTEpnperanuio CropoBO-NBUIBLIEBBIX KOMIUIEKCOB HETATHBHO BIIHSIOT
cienyromue GakTopbl: NEPEOTIIONKEHUE MbUIBIBI IPU Pa3MbIBE OTJIOKEHUN, TPUBHOC TBLIBIIBL,
MopdoIorHuecKasi '3MEHYHMBOCTH CIIOP U MBUIBIIBI, pa3InyHas COXPaHHOCTh OCTaHKOB.

Bapeoxpononozuueckue — uccne0oanus — NeHMOYHLIX — 2NIUH JIeIHUKOBO-03€PHBIX
OTJIO’)KEHUH 3aKJIIOYAIOTCS B U3MEPEHUH MOILHOCTH BapB (JIEHT, COCTOSALIUX, KaK MPaBUIIO, U3
JIBYX CJIOEB — CBETJIOrO, aJI€BPUTOBOIO, JIETHEr0» CIOS U TEMHOIO, TJIMHUCTOIO, «3UMHET0)»
CJI0sT) U B M300paKEHUHU TIOJTYUYEHHBIX Pe3yJbTaToB B BUJIE€ BapBOAMArpaMM. DTH UCCIIEIOBaHUS
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HanboJIee MEePCIEKTUBHBI B 00JIACTSIX PACIPOCTPAHEHUS B MPOIILJIOM KPYITHBIX MPUICTHUKOBBIX
0acceitHOB, T.K. TJIMHBI SBJISIOTCS XOPOITUM MHANKATOPOM KinMara [4].

Memoo 0endpoxporonocuu OCHOBBIBAETCS HA PEAKIMH JPEBECHOW PACTHTEIBHOCTH Ha
KIIUMaTHYeCKHEe H3MEHEHHS, B pe3yJbTaTe KOTOPBIX YBEIMYMBAIOTCS WM YMEHbBIIAIOTCS
TEMIIbl TOJOBOrO0 MPHUPOCTA JPEBECHBIX KOJEI. 3acylUIUBBIA KIMMAT B PHUCYHKE KOJIEll
BBIPQXKAECTCSI B YMEHBIICHUU UX IIMPHHBI, YBEIWYCHHH IUIOTHOCTH JAPEBECHHBI IO BCEi
OKPY>KHOCTH, IIOXOJIOJIaHUE - B 3aMETHOM YMEHBIICHUH IIUPUHBI KOJIEL U YBEJIWYCHUU
IUIOTHOCTU JPEBECUHBI C XOJIOAHOM cTOpoHbl [3]. XapakTep roIWYHOIO MPHUPOCTA CHIIBHO
pa3ianyaeTcs s pa3HbIX IOPOJ 1EPEBBEB.

Tak ’xe s JaTUPOBAHUS U KOPPENSALMU O3EPHBIX OTJIOKEHHH OOJbIlIOe 3HAUYCHUE
UMEIOT  naneomazuummuvle  uccnedoganus. C  TOMOIIBIO  BBICOKOUYBCTBUTENIBHBIX
MarHUTOMETPOB OMPEIEIIAETCS HAMIPABJICHNE OCTATOYHON HAaMarHWYeHHOCTH JOHHBIX OCAJIKOB,
KOTOPOE COBIA/IAET C HAIIPABICHUEM JIOKATBHOTO T€OMAarHUTHOTO TOJISl BO BpeMst 00pa3oBaHus
ocankoB. CIJIOM JIOHHBIX OCaJKOB JOCTATOYHBIA I NaJ€OMAarHUTHOILO HCCIEAOBaHUS
HAKaIlJIMBAeTCsl JOCTAaTOYHO JIOJIFO, IIOATOMY HalpaBl€eHWE HaMarHWYeHHOCTH o0pasia
COOTBETCTBYET CPEJAHEMY HAIPABIIEHUIO T€OMArHUTHOTO TOJS 332 3TOT BPEMEHHON WHTEpBAl.
Craructruuecku 000CHOBaHHAsI KapTUHA M3MEHEHUU HAMpPaBJICHUS] TEOMArHUTHOTO TOJS JTaeT
BO3MOXXHOCTh CYJJUTh 00 OTHOCUTEIILHOM BO3pacTe 03epHBIX 0TiokeHul. [Ipu ncnonb3oBanuu
JTAHHOTO METO0/1a JOJKHA ObITh M3BECTHA OpPHEHTAalLMs 00pa3lloB OTHOCUTEIBHO JAPYr Apyra u
BEChbMa JKeJlaTeIbHO 3HAaHWE WX aOCOTIOTHON opueHTanuu [4].

Apxeonocuueckoe  Odamuposanue  ONPEAENseT  KyJAbTYpHYIO U BO3PacCTHYIO
MPUHAJJICKHOCTh IPEBHUX apTedakToB, (PUKCHpPYET UX cTpaTUrpapuueckoe MOJOKEHHUe, a
TaK)K€ MPHUCYTCTBUE 4YEJIOBEKa, YTO IIOMOTAeT BBIACIUTh OCHOBHBIE HTalbl H3MEHEHUS
IPUPOJHON Cpelbl Ha NaHHOM TEPPUTOPHU, HAIPUMEpP, MEPUOIbl TPAHCTPECCUU U PErpeccuu
MODsI.

Bce Gomnblniee 3HaUeHHE CETOAHS MPUOOPETAIOT METOJBI 2eOUHDOPMAYUOHHO20 AHAIUZA
reorpaduyeckux u najgeoreorpaduieckux o0bekToB. HOoBBIE BO3MOXKHOCTH JIJISl PEIICHHS Psia
3a/1a4, BKJIIOYas BOMPOCHl HCTOPUU PA3BUTUS PA3TUYHBIX Teorpa@uueckux OOBEKTOB,
OTKPBIBAET TMPOCTPAHCTBEHHO-BPEMEHHOE MojieiaupoBanrue Ha ocHoBe [/ C. OCHOBHBIM
JIOCTOMHCTBOM TMOI00OHBIX KapT SBISETCS BO3MOXKHOCTD PA3JI0KEHHS UX Ha COCTABJIAIOIIEE, T.€.
BBIICJICHHE OTACNbHBIX ciioeB. [ MC-TeXHOIOrHH MO3BOJISIOT 3a KOPOTKHUH IPOMEXKYTOK
BpPEMEHH MPOBECTU KapTOMETpUUYECKHE U MOp(oMEeTpUIecKrue paboThl BHICOKOW TOYHOCTH, UX
00paboTKy, COCTaBJIEHHE COOTBETCTBYIOLIUX KapT, UX BHU3YyalHM3alUI0 U INeyaTh. braronaps
HCIIONIB30BAHUIO  JIOCTYITHOTO KapTorpaduyeckoro Mmarepuana BO3MOXKHO pa3paboTaTh
u(ppoByI0 MOJENb penbeda pa3BUTHS KOTIOBHUHBI JIaJ0’KCKOTrO 03€pa B MOCIEIETHUKOBBE U
Ha ee ocHOBe, ¢ nomolpio ['IC-MeTon0B, TPOBOUTH BRICOKOTOUYHBIE pACYEThl YPOBHEHN 03€pa
B pa3MYHbIE HMCTOPUYECKHE TEPHOJABI M OMPENEIsITh €ro OCHOBHBIE MOpP(HOMETpHUYECKHE
XapaKTEPUCTUKH.
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CONSTRUCTION OF A MULTI-CENTURY TREE-RING CHRONOLOGY FROM
THE HOLOCENE DEPOSITS OF THE MUYA RIVER VALLEY, NORTH BAIKAL
REGION, RUSSIA

Voronin V.1, Oskolkov V.A., Buyantuev V.A., Shvetsov S.G., Moritz R.S.
Siberian Institute of Plant Physiology and Biochemistry SB RAS, 664033, Lermontov 132,
Irkutsk, Russia

Analysis of both direct and indirect sources of climate information, shows that the speed
and the amplitude of the current warming is unparallel in recent centuries, that according to the
authors, is enough for judging the significance of anthropogenic components in modern climate
(Briffa et. al ., 1996; Overpeck et. al., 1997; Mann et. al., 1998; Bradley, 2000). A tool for
assessing the anthropogenic component in the current climate, in particular changes in the air
temperature, is the identification of natural temperature variations in the pre-industrial past,
over the centuries and millennia. Such indirect sources of information on climate change, as the
tree-ring chronology, ice columns, and the layers of sediment, have a high time resolution and
cover the intervals from one to hundreds of thousands of years (Bradley, 1999). Among the
various indirect sources of climate change, are the tree-ring chronologies, have that a number
of features (Hughes, 1995). Firstly, a robust temporary "binding"” which provides cross-dating.
Secondly, it is a high stretch in time (a year) and using the structures of tree rings (a season) a
month brings these tree rings the instrumental climate data. The third is the ability to identify
the reconstruction of climatic variables on the rings —the opportunity to build a reliable
statistical model, to calibrate their instrumental climate data and then be verified. Lastly, the
saved wood of dead trees provides a chronology of the entire period of the Holocene. Due to
this fact, it is possible to obtain accurate continuous paleoclimatic data, spanning several
millennia.

We found mass graves of sub-fossil wood in the alluvial deposits of the river Muya in the
North Baikal area, which are possible to use for construct a continuous chronology of almost
the entire period of the Holocene. River Muya within the Muya-Kuanda depression is
characterized by an almost universal occurrence of tree trunks and stump horizons, which there
are in outcrop its floodplain terraces. The abundance of material of different ages within the
Holocene provides the possibility of continuous tree-ring chronology stretching for several
thousand years.

In total, more than 250 disks of trees were selected. The majority of samples of wood
contained about 150 rings, the maximum number of the rings found in one sample were equal
to 546 years. This sample belongs to the period-3934 +-3389 BC, and was cross dated with a
sample (GIN - 15098 5660+50 BC).

A 645-year long radiocarbon dated chronology (581AD — 1310 AD) consisting of 20
samples was developed. This chronology has a temporary distance from generalized STD-
chronology only in 268 years. This also applies to five radiocarbon dated chronologies 7927-
7160 BC, 5937-5738 BC, 4687-4466 BC, 3955-2898 BC and 1426-740 BC built on base of
about 25, 9, 12, 45 and 20 larch trees, respectively. There are several radiocarbon dated
chronologies constructed on base of few trees (Fig. 1).

In researched area we created absolutely dated tree- ring chronology of living larch trees
for the temporary period of 1669AD — 2012 AD. During cross dating with tree- ring
chronology of sub-fossil wood its temporary extent increased to 1580 AD — 2012 AD and was
created to generalize Std-chronology. Also, on sub-fossil wood from alluvial deposits six
floating wood and ring chronologies for the periods 7927-7160 BC, 5937-5738 BC, 4687-4466
BC, 3955-2898 BC, 1426-740 BC and 581-1310 AD are received. It revealed a clear
correlation dynamics of the larch tree-rings from the study area with the amount of
precipitation in May and June (R = 0,42). For dendroclimatic analysis we determined that the
parameters of the model, its verification and performed calibration reconstruction of the
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amount of precipitation in May and June. The correlation between the reconstructed and
measured data, smoothed by the 3-year moving filter is R = 0,72 (R, = 0,25; F 14, = 14).
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Fig. 1. Distribution of the received tree-ring chronologies. Black color — absolutely dated
chronologies on living trees. Gray color — floating chronologies on sub-fossil wood. Figures
showed number of trees of TRW-chronologies.
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COBPEMEHHOE COCTOsIHUE HAJIEOTEOTPA®UYECKOM N3YYEHHOCTH
MNO3JHEINVIEUCTOHEHOBBIX 1 I'OJIOEHOBBIX OTJIOKEHUHN OCTPOBA
KOTEJBbHBIIA (HOBOCUBUPCKHUE OCTPOBA)

S npuxuHCKUN nB. ITectpsikoBa JLAL I'oponunues PM.Y, Pynas H.AZ
1CeBepo-BOCTqubIﬁ dbenepanbblii yHUBepcuTeT M. M.K. AMMOCOBa,
2I/IHCTI/ITyT apxeosnoruu u 3tHorpaduu CO PAH

HccnenoBanue u 0CBOGHHE APKTUYECKHX OCTPOBOB BCErla OBLIO U OCTACTCS CIOXKHBIM U
JoporocrosiuiuM  AenoM. HoBocuOupckue ocTpoBa B ITOM OTHOIIEHUU HE SBISAIOTCA
UCKIIIOUYEHUEM.

KpynHbiii cexkTop poccuiickoii ApKTHKH, B KOTOpOM pacrojararorcs HoBocubupckue
OCTPOBA, OXBAYCH HUCCIICJOBAHUSAMH OOJBIICH YaCThIO MO epudeprun MaTepruKa, OCTPOBHAS JKe
YacTh 70 HEJAaBHETO BpeMEeHHU OblIa U3y4YeHa JHIIb (PparMeHTaIbHO.

[Tocmenamii W3 KPYIMHBIX OCTPOBOB apxurieiara ObUT OTKpeIT B 1914 romy, a
IJJAHOMEPHOE M3YYEHHE HAYaJloCh TOJBKO B CepeAMHE JBaauaTtoro Beka. [loBbllieHue
HCCJIEIOBATEIbCKON aKTUBHOCTU OBLIO CBA3aHO, B MEPBYIO O4Yepelb, C 0OcBOoeHHEM CEeBEpHOIO
MOpCKOro myTtu. HemocpeAcTBEHHO Ha OCTpOBax B pa3HOE BpeMs padoTaiu pazIudHbIe
OKCHEIUINH: TPOU3BOIMIACH, TEOJIOTUYECKas ChEMKa, a TakXke pPadOTald KOMIUIEKCHBIC
SKCIEIUINY, HANpaBICHHbIE Ha W3YyYEHHE IIMPOKOTO CIEKTpa OCOOEHHOCTEW MPUPOIbI
apxuriesuara, B TOM YHCJI€ U ero najeoreorpaduu.

MacmtabHble SKCHEeIUIMA Ha Ha4allbHOM 3Tarne u3ydeHus: HoBOoCMOMPCKHUX OCTPOBOB,
XOTSl M OXBAThIBAJIM paboTaMu OOJBIIYI0 YacTh OCTPOBHBIX ILIOLIAICH, OJTHAKO MPOBOAMIIHCH
eule 10 MOSBJIEHUS MHOTUX U3 aHAJTUTUYECKUX METOOB, IIMPOKO MPUMEHIEMBIX B HACTOSLIEE
BpeMs, WU, IOITOMY HE€ BCErJa COOTBETCTBOBAIM YPOBHIO COBPEMEHHOW HayKH, C €€
TpeOOBaHUAMHM; K TOYHOCTH, JI€TAJBHOCTH CTpaTUrpauyeckux COMOCTABICHHUH; MU
najeoreorpauyecKux peKOHCTPYKIUH.

B coBetckoe Bpems Ha apxumenare OblUla OpraHM30BaHa CeTh T'HIPOMETEOPOJIOTHUECKUX
cranuuil. M3yyennem npuposisl HoBocuOupckux ocTpoBoB 3aHMMAJICS APKTHYECKUN Hay4dHO-
uccieioBaTeabCkuil  MHCTUTYT. [IpoBeneHHble paboThl  OojblIedl  YacTblO  HOCWIH
ONKUCATENIbHBIN XapaKTep.

Hauanom naneoreorpauyeckux HCCIEAOBAHUM MO3JHEr0 IUIEHCTOLIEHA M TOJIOIEHa
peruoHa ¢ MCIoiIb30BaHUEM CIOPOBO-TIBUIBIEBOTO METO/Ia U PAIMOYTIIEPOJHOTO AATUPOBAHUS
Obuln Matepuaibl, coOpaHHble Ha 0. KotenpHblit (MakeeB u ap., 1989). daxktuuecku sta
paboTa sBWJIACh HayaJoOM [ajeoreorpauueckux HCCIeOBaHUN C  HCIOJNb30BaHUEM
MATMHOJNIOTHYECKOTO aHanm3a. Mckmouenue cocraBisier pabora A.B. Jloxkkuna (1977), B
KOTOpPOM TpHBENEHBI JBE PaJMOYIJIEPOJHbIE JaTUPOBKU Topda U3 TOPPSHUKA MOIIHOCTHIO
okojo 1 M, 3ayeraromero B HWxHel yactu OeperoBoro oopsisa o. Korenpuslit (29 750+1100
aer (MAI'-144) u 28 220+1000 ner (MAI-174) coorBercTBeHHO). OmnyOnMKOBaHHAS
0000IIeHHasT XapaKTepUCTUKA CHOPOBO-TIBUIBLIEBBIX CHEKTPOB MO3BOJSET MPEANOIOKUTH
cymecTBoBaHre Ha o0-Be KorenbHbIE BO Bpemsi 00pa3oBaHUs TOPGSHOMN 3aliexkKH TPaBsSHBIX
OCOKOBO-3JIaKOBBIX U MOJIBIHHO-3JIAKOBBIX, @ TAKKE MOXOBO-TPABSHBIX COOOIIECTB.

B 1991 rogy B.M. MakeeB  omnybnukoBan BTOpylo cTartbio «CtpaTturpadus,
TeOXpPOHOJIOTHUS U Tasneoreorpadus Mo3aHero MnieicTouneHa u rojoneHa octposa KorenbHblii».
B pabore mpuBoasTCS pe3yibTaThl CHOPOBO-TIBUIBIIEBOIO aHAIU3a M3 ONOPHBIX Pa3pe3oB C
Bo3pactoM > 47 710 net (HuxHssA yacTh cnosi) u 35 390 +£580 et (BepxHUit coii).

[lo mnanMHONIOTMYECKUM JAaHHBIM, aBTOPAMM CTaTbd OBLJIO YCTAHOBIIEHO, YTO
3HAQUUTENIbHYI0O YacTb B KOHIE meicroneHa (11,7 ThIC.1.H) B pacTUTEILHOM IOKpPOBE
TOCIOJCTBOBAJ  3JIAKOBO-IIOJIBIHHBIA ~ TPABSHUCTBIM KOMIUIEKC, CBHUAETENIBCTBYIOIIMM O
CYIIIECTBOBAaHMM TYHAPOBO-CTEMHBIX WM Jake€ CTEMHBIX JIAHAMAPTOB B YCIOBHUAX PE3KO
KOHTHHEHTAJIBLHOTO KJIMMaTa C 0YeHb HEOOIBIINM KOJMYECTBOM OCaJIKOB U, BEPOSITHEE BCETO, C
JETHUMH TEMIIEpATypaMHy BO3/yXa BBILIE COBPEMEHHBIX.
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B.M. Makeessiv u B.B. Ilurynmpko (Maxkees, Ilutrynbko, 2003) ObuiM H3y4eHBI
oTiioxkeHus ¢ BozpactoMm 15000 stet u Gosiee, MUPOKO pacmpocTpaHeHHBIE HA 0. KoTensHOM, 1
B KOTOpPBIX BCTpedaeTcst morpeOeHHbIi Topd MOMIHOCTHIO 10 3 M. ABTOpaMH, Ha OCHOBE
CIIOPOBO-TIBUIBIIEBOTO U Male000TAaHUUYECKOTO aHaJIM30B TOP(OB ObUIM CHETaHbl CIEAYIOIIUE
BBIBOJIBI:

- nepuoj 15400-12500 5. H. xapakTepu3yeTca KpailHe KOHTUHEHTAJIbHBIM KJIMMATOM U
KCepOo(MIbHOM TPABIHOM PaCTUTENBLHOCTHIO (TYHIPO-CTEIBIO);

- nepuox 12500-12200 1. H. OpPOU3ONUIO YBEIUYEHUE YBIAXKHEHUS U TOSIBICHUE
kycrapHukoB (Betula tortuosa, B. exilis, Alnus fruticosa);

- B CBSI3U C YycWIeHHeM KoHTHHEeHTainbHOcTH 12200-10000 1. H. KyCTapHUKH U
KYCTapHUYKM IIOYTH TIOJHOCTBIO HCUE3IHM, a CTald MpeodsiafiaTh OCOKOBO-TIOJIBIHHBIC
accoluanuu TYHAPO-CTeIu;

- noremwienue kiumara 10000-9000 1. H. BHOBb BBI3BAJIO IIMPOKOE PacCHpOCTpaHEHUE
KYCTapHUKOB U KYCTApHUYKOB. DTO TEPMUUYECKUIT MAaKCUMyM T'OJIOLICHA;

- nepuoz 9000-8000 1. H. XapaKTepu3yeTcs MOXOJIOAAHUEM, TTOBBIIICHUEM YBIAKHEHUS
U IOMUHUPOBAHUEM OCOK;

- B amna"tudeckuit nepuox (8000-5000 5. H.) mMHMPOKOE pacIpOCTPaHEHUE MOJIYyUHIIa
KYCTapHUKOBas PACTUTEIBHOCTh B JOJIMHAX PEK, MOSBUIACh COCHA U €llb. DTOT MEpPUO]
XapakTepu3yeTcs 00raToi TpaBsiHOW PacTUTEIbHOCTBIO;

- B iepuoz ¢ 5000 1. H. Mo HacTosIIee BpeMsl KIMMaT MeHsIcs. B Teruibie cyOnepuos! B
peuHbIX JoiauHax pociu KyctapHuku. Ha o. JKoxoBa HaiifieHbI cienbl MOCENeHUI 4YelloBeKa,
umeroiue Bozpact 8000 seT.

Ha ocHoBe monyuyeHHBIX pe3yJabTaTOB BUAHO, YTO B TEUYEHHE BCETO TOJIOLEHA ObLIU
OnaronpusTHbIE YCIOBUS g (OPMUPOBAHHUS OOJOT M COOTBETCTBEHHO PACTUTEIHHOCTH B
1I€JIOM, YTO MOATBEPKAAETCS pe3yabTaTaMu psijia uccieaoareneid (AHUCUMOB. .., 2010)

[TaneonMMHONIOIMYECKHE HCCIENOBaHUs B HACTOSINEE BPEMsI TPUHSAIM OTPOMHBIN
pasmax. Hccnenyrorcst ozepa CeBepHoit 1 HOkHOI AMepUK, MPU 3TOM TPOBOJIUTCS aHAIU3 U
COIIOCTABJIEHUE MaTepUalioB, MOJYYEHHBIX MO €IMHOW METOAMKE AJS Majeoreorpaduyeckux
PEKOHCTPYKIUI BCETO AMEpHKaHCKOTO KOHTHHEHTA. AKTHBHO BEIyTCS
NaJICOTMMHOJIOTUYECKHE HCCIIeI0BaHNs 03ep Ha A(DPUKAHCKOM KOHTUHEHTE.

bonbuioe BHUMaHuE yzensercs NOAPOOHOMY M3YYEHMIO JOHHBIX OTJIOKEHUN KPYIHBIX
o3ep pudTOBOM  30HBI, ©03ep cenbBBl M ceBepa  AQPUKAHCKOIO  KOHTHHEHTA.
EBpomnelickue naneoMMHOIOIMUECKUE UCCIIEOBAHUS UMEIOT CTapble TPAIUIIIH.

Co31aHbl KpyTMHbIE HEHTPHI, II€ BEAYTCs pabOThl O U3YYEHHUIO JOHHBIX OTJIOKEHHH 03ep
- 970 LleHTp NaJeoNMMHOIIOrMYECKUX HCCIEeN0BaHUM B AHriuu, JIyHICKMI YHUBEPCHUTET,
WHCTUTYT TDONApPHBIX M MOPCKUX HcciaenoBaHuii um. A. Berewepa B I'epmanun,
HCCIEeN0BaTeNbCKUE HEeHTphl B bepHe, B CrokroneMme, Yrcane, XeIbCHHKH W PSA APYTHX.
CymiecTByeT ceiiuac OrpoMHOE KOJIMYECTBO HAYYHBIX IPOrpaMM HaAIPABIEHHBIX, B TOM YHCIIE,
u Ha uzyuyenue ozep (IGBP, PAGES, CAPE, QUEEN, PALEO, APEX u ap.).

CreneHb HM3y4€HHOCTH HCTOPUHU O3ep Ha OOIMpHON Tepputopun Poccum pasznuuna.
Haunbonee wuccnenoBaHHbIME SIBIAIOTCS 03epa BocTouHno-EBpomeiickoit paBHHHBI, MEHee -
MHOT'OYHCIICHHbIE MaJlble BOAOEMBI, pacroyiokeHHble Ha Tepputopun Cesepa Aszum (Mctopus
o3ep.., 1995), xors moTpeOHOCTM B 3HAHMM CKOPOCTHM U HANpPaBIEHHOCTH MPHUPOJHBIX
IIPOLIECCOB B 03€paXxX BEIUKHU.

Wmeronmuecss marepuanibl MO HCTOPUU O3€p HE JAIOT BO3MOXKHOCTH C OJIMHAKOBOM
MOJTHOTOM  OXapaKTepuU30BaTh IdTambl MX (HOPMHUPOBAHHS B  Pa3IUYHBIX MPUPOIHO-
reorpapuueckrx 30HaX Ha TeppUTOpUU Haiell cTpanbl. OCOOeHHO c1abo U3y4yeHHOW OCTaeTcs
a3MaTcKasl 4acTh CTPAHBI.

OctpoBHBIE TeppuTopuu Poccuiickoil APKTHKH BCE €Ile OCTaroTcs "OenbpIM IsATHOM'" B
JTAHHOM HalpaBJICHUH.
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Pa3BuTHe 03epHBIX JTaHAMAPTOB OCTPOBHBIX TEPPUTOPUN SIKYyTHH, PACIIONOKCHHBIX B
KPUOJIUTO30HE MOKET OBbITh H3y4EHO TOJBKO C MOMOIIBI0 MPUMEHEHHS Pa3HOCTOPOHHHUX
MaJCOJIMMHOJIOTUYECKUX METOJIOB.

B wu3yuenun HoBocuOupckux oCTpoBOB akTHUBHO ydacTByeT CeBepo-BocTtounbrii
denepanbubiii yauBepcuteT uM. M.K. AmmocoBa. B 2012 r. B cocTaBe KOMIUIEKCHOW HAy4IHOM
skcneaunu «HoBocubupckue octpoa 2012», opraHM30BaHHON SKCHEAUIIMOHHBIM IIEHTPOM
PT'O pabotanu coTpynHUKH YHUBEpcHTETa Ha M-oBe DanneeBckuii (0. KorenpHbIl), Te ObLIH
IIPOBE/ICHBI KOMIIJIEKCHBIE JIMMHOJIOTUYECKUE HUCCIEIOBAaHUS BOJOEMOB. Bxone mpoBeneHus
MOJIEBBIX PabOT MOJIyYEHbl YHUKAIBHBIC MAaTEPHAIIbI, XapaKTEPU3YIOIINEe XUMUIECKHI COCTaB
BOJABI, MOP(QOMETpPHIO, TUAPOOHMOIOTHIO BOJOEMOB TmoiyocTpoBa DajaneeBckuii —
MaJIOM3YYCHHBIX M TPYIHOJOCTYITHBIX SKOCUCTEM apxurnenara.. Takke ObLIIH 0TOOpaHbI KEPHBI
03EPHBIX OCAJIKOB U3 UCCIIEYEMbIX BOJHBIX OOHEKTOB.

Ha nanueiit MmomeHT u3 10 0TOOpaHHBIX KOPOTKMX KEPHOB C BOJOEMOB IMOJIYyOCTPOBa HA
MaJMHOJIOTMYECKUIH aHaJIM3 UCCIIeIoBaHa OJIHa KoJoHKa u3 o3epa 12FADO3 pacnonoxeHHbIH
Ha CceBepo-3arajie MmojxyocTpoBa. s moiHONW MHTEepIpeTaluy MaJTuHOKOMILIEKCa 3aTPyIHAET
OTCYTCTBHE HA JAaHHBII MOMEHT PE3yJbTaTOB JaTUPOBKHU.

N3yuenne ApKTUKH MMEET BaXHOE HAYYHOE M SKOHOMUUYECKOE 3HaueHue. M3meHeHue
KJIUMATa, MPOU3OLIEANIEeEe B IOCIEIHUE JECATUIICTUS, BbI3BAIM MAacCy Hay4yHbIX CIOpPOB,
CBS3aHHBIX C pOJIIO AHTPOIOTCHHOTO (hakTopa B OSTOM mporecce. MHOTOYHCICHHBIE
KJIIMMAaTUYECKUE MOJIETIM CTPOATCS B OCHOBHOM IO OTHOCHUTEJIBHO KOPOTKHUM psiam
WHCTPYMEHTAJIbHBIX HAOIIOJEHUNA. YUMUTHIBAaTh W3MEHEHUS KJIMMaTa, MPOUCXOJIUBIINE 0
Hayajla MHCTPYMEHTAJIBHOIO MEPUOJAa, BO3MOXHO TOJIBKO NPU HAIMYUM JOCTATOYHO
000CHOBAaHHOM €ro PEKOHCTPYKIIMHU MO0 KOMIUIEKCY aHATUTUYECKUX METO/IOB. SIBISACH BAXKHBIM
KIIMMATOOOpa3yIOIINM PErHOHOM IJIaHEeThl, APKTHKA MPUBJIEKAET K ce0e 0cob0e BHUMAHHE.

Paboma evinonnena 6 pamxax PPDPU npoexma Ne 13-05-00327 «llaneosxonoeus u
naneozeocpagus ozep Hosocubupckux ocmpogoe»
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Poster section
IHocTepHbIe TOKJIAABI

PALAEOLIMNOLOGICAL STUDY OF LAKE SEDIMENTS
ON SW KOLA PENINSULA

Grekov .M.}, Kolka V.V.2
'Herzen State Pedagogical University of Russia, “Geological Institute of the
KolaScience Centre of the Russian Academy of Sciences

Study area is located on the Kandalaksha shore of the White Sea in the area of the river
Kolvica and on the south shore lake Kolvitskoe. The aim of our study is the reconstruction of
environmental changes on the southwest of the Kola peninsula, the identification and
justification local differences relative movement coastline within different neotectonic blocks
(morphostructures) on both sides of the ridge Villaselga, as well as in the upper Kandalaksha
Bay, where such work has been done previously.

MAJIEOJIMMHOJOT MYECKHUE UCCJEIOBAHUS JTOHHBIX OTJIOXKEHUI
O3EP 103 KOJIBCKOI'O ITIOJIYOCTPOBA

I'pexos M.}, Konbka B.B.2
PIMIY um. AU T epleHa, Ieonornueckuii unctutytr KHI[ PAH

Paiion uccienoBanmii pacnonoxer Ha Kanmanakmickom 6epery benoro mops B paiioHe
pexu KonBuiis! u Ha 102xkHOM Oepery o3.KonBuikoro. 3aech MexinonactHas rpsjaa Bumnacensra
TpacCUpyeT aKTHUBU3UPOBAHHBIM Ha HEOTEKTOHMYECKOM JTafe pas3jioM, OTAEISIOMIMMA
Jlannanacko-KonBuikuii rpanynuToBeii nosic ot KonBuiikoro rpabena. CeBepHee pasiioma B
MO3JHEM TUIeHcTOIleHe (DYHKIIMOHHpPOBAIAa XMOWHCKO-KOJIBUIIKAS JI€HHUKOBAsl JIOMACTh, a
I0O)KHee — OeloMopckas jomacTb. B mpemenax HEWCTBUS JTHUX JIETHUKOBBIX JIOMACTEH
OTMEYajlach pa3Has JAUHAMUKa JIEJOBBIX Macc. BeposiTHO, paznuuus B XapakTepe
HEOTEKTOHMYECKOW aKTHBU3AIMM TEKTOHUYECKUX OJIOKOB U B JIEIHUKOBOM JIMHAMUKE JIOTIaCcTeN
10 pa3Hble CTOPOHBI Ipsiabl Buinacensra, sBIAIOTCS TPUYUHONW TOTO, UTO C Pa3HBIX CTOPOH K
rpsiiec MPUMBIKAIOT AKKYMYJATUBHBIE PaBHUHBI, PACIOJIOKEHHBIE Ha PAa3HBIX BBICOTHBIX
oTMeTKax. Ha 3THX paBHMHaX pacrojararoTcsi Majible 03epa C Pa3HbIMHU JUTOJOTHMUYECKUMU
MOCJIEI0BATEIBHOCTMHU.

[lesib10 HAIIETO MCCIEIOBAHUS SIBISETCS PEKOHCTPYKIMS U3MEHEHUHN MPUPOIHON Cpe/Ibl
Ha O3 Komnbckoro mosyocTpoBa, BBISBICHHE U OOOCHOBAaHWE JIOKAIBHBIX pa3Indui
OTHOCUTEIILHOTO  TiepeMelieHuss OeperoBoil JTWHUM MoOps B Mpelneiax  pa3HbIX
HEOTEKTOHUYECKHUX OJ0KOB (MOpP(HOCTPYKTYp) MO 006€ CTOpOHBI Ipsiibl Buiiacensra, a Takxke B
BepirHe KaHnnanakiickoro 3ainuBa, e moJgo0Hble paboTHl IPOBEACHHI paHee.

Marepuanbl ucciaenoBanuii. Mzyuennsie o3epa Kol-1 u Kol-2 pacnionoxensi ceBepHee
TpAlbl, ¥ XapaKTePU3YIOTCS CXOXKUM XapakTepoM JOHHbIX oTioxkeHuil (Puc.l). 3mech
OTMEUAIOTCS  PEAYUUPOBAHHbIE  JIMTOJIOTMYECKHE  TOCJIEeNOBAaTeNIbHOCTH,  KOTOpbIE
(bOpMHUPOBATTUCH, BEPOSITHO, B YCIOBHSX JErpajallid MAaJOMOJBIKHOW, CTarHUPOBAHHOW B
MO3/THEJICTHUKOBbE XUOWHCKO-KOJIBUIIKOW JICTHUKOBOM JomacTh. MexXay MHUHEpareHHOW |
OpPTaHOTCHHOW YacTSIMH pa3pe3a OTMEUaloTCs OTYETIUBBbIE CTpaTUTrpaduvecKre Hecoriacusl.
O3epo Kol-1 ¢pyHKImmoHupyeT B 0THON U3 PacCIpPOCTPAHCHHBIX B Mpeeiax Ipsibl Bumnacenbra
IIISMOKAPCTOBBIX Jenpeccuii. Pazmep ero He 6omnee 150 M B nuamerpe mpu COBPEMEHHBIX
rmyounax g0 S5 wmetpoB. Cyas 1o paauoyrJIepOJHBIM JTaTUPOBKAM HWIKHEH YacTh
opraHoreHHoro matepuana osepa Kol-1, cenumeHTanus B 3TOH 03epHOI aenpeccuu ObLia
3a0JI0KMpOBaHa HAa TIPOTSHKEHUN OOJIBIIIEH YacTH TOJIOICHA.
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Osepo Kol-2, umeer 3HaunTenpbHO OONBIIUE pa3Mepbl U TIIYOWHBI, H PACIOIOKECHO B
cyOmapaiiensHOU Tpsiie Buimacensra genpeccuu KOPEHHOTO (yHAaMEHTa, TIe JCTIIIUaIHs
IbAa DpOXo/na Oonee akTuBHO. OpraHoreHHas CeIMMEHTALUs 37€Ch Hayalach MPUMEPHO
8000 C ner tomy Hazaa. ClreayeT OTMETHTh, YTO B MUHEPAJIbHOM 4acTu 00OMX pa3pe3oB
YCTQHOBJICHO HAJIM4YME€ MOPCKHX W COJIOHOBATO-BOJHBIX JHMATOMOBBIX BOJOPOCIEH (aHATUTHK
ToncrobpoBa A.A.).

Osepa Kol-3 u Kol-4 pacnosnoxeHsl ¢ F0KHON CTOpOHBI Tpsiibl Buiuiacenbra u BIOJb
10)kHOro Oepera KomBuiikoro ozepa. B Hux oOHapyxkeH Opyroi XapaxkTep JMTOJIOrHMYecKOi
MOCJICIOBATEIbHOCTU JIOHHBIX OTJi0XeHu# (puc.2). B o3epe Kol-3 naGmomaercs TunuyHas
it beroMopckol  Jenpeccuu  perpeccHBHAasi IMOCIEIOBATEIBHOCTh OCAJIKOB: MOPCKHE —
NEPEXOHbIC — COBPEMEHHBIC O3€pHBIC OCajkH, 0e3 BHAMMBIX Hecornacuii. B o3epe Kol-4
OTMEUAeTCs] TaKOM K€ MOPSAOK JIMTOJIOTUYECKUX (aluil ¢ OTYETIMBOM TpaHULEH MEeXIy
MHUHEpareHHOW M OPTraHOTeHHOM YacThlO0 pa3pes3a, UYTO MOXKET CBHUJAETEIBCTBOBATH O
HEOOJIBIIOM CTpaTUTPadUIECKOM HECOTIIACHU.

KaHdanakluckue TyHApPbI

mOL2_KOL
4

Puc. 1 Pation uccienosanuii

OOcy:K1eHne TOJIyYeHHBIX pe3yJbTaToB. MoJenbHble TOCTPOCHUS Tpaduka
OTHOCHUTEJIEHOTO TIEPEMEIIEHHUs] YPOBHS MOpS, BBINIOJHEHHBIC IS COCETHEro paiioHa B
BepiivHe KaHmanmakickoro 3anwBa, MOKAa3bIBAIOT, YTO B IMO3JHEM IUICHCTOIICHE 371€Ch
HaOJroamack MOpCKasi TpPaHCTPECCHs, CMEHUBIIASACS 3aTeM perpeccuell ¢ pa3TuYHbIMU
CKOPOCTSIMU. 3aMe/IJIeHUE B MOAHATHH TeppuTopuu, otmedaercs mexay 8800 - 6800 n.H. (kan.)
¥ OTBEYAET BpEMEHHM TpaHcrpeccuu Tamec, mposiBieHHOW B OacceitHe CeBepHoro JlemoBuroro
okeana. B mepuon mexay 6800 - 4700 m.H. (Kai.) CKOpOCTh TOAHATHS KOHTUHEHTA 3HAYUTEIILHO
YBEJIMYMIIACh, U OeperoBas JUHHS OTCTyMala 37IeCh CO CKOPOCThIO Okoyio 2.1 cm/ron, uro B 2-4
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pasa OoJblile YCTAaHOBJICHHBIX €€ 3HaUeHHH Uil IPYrux pailoHOB moOepexbs Kanpamakiickoro
3aiuBa. B Teuenne mocneaaux 4700 J.H. (Kaj.) MOMHATHS 3aMEUTAIACh U COCTABIISIET MPUMEPHO
0.5 em/ron (EB3epoB u np., 2010). Hammmmu uccnenoBanusiMy TSl BBISIBIICHUS U 00OCHOBaHUS
JIOKQJIBHBIX PAa3IMYMil OTHOCUTENILHOTO IepeMellleHus OeperoBoil JIMHUKM MOpsS B Ipenenax
Pa3HBIX HEOTEKTOHHYECKHX OJIOKOB (MOP(OCTPYKTYp) ycTaHOBiIEHO ciemyromiee. Haunbomee
JpeBHHE JaTUPOBKHM HMHTEPBAJIIOB MEPEXOJHBIX 30H 0O€3 3HAYUTENBHBIX CTpPaTUTpaduiIecKux
Hecornacuil monyuensl B o3epe Kol-3 ¢ ormerkoii mopora croka 59,4 M Haj ypoBHEM MOpsi.
OHM cocTaBUIIM MPUMEPHO 9.3 ThIC. YC ner (10.5 TBIC. Ka. 7€eT). AHAJIU3 HIYKHUX TOPU30HTOB
paspe3a Ha mnorepu mpu mnpokanuBaHuu (500°C) moka3biBaeT O HHU3KOM COJAECPKaHUM U
HEPAaBHOMEPHOM HAKOIJICHUU OPTraHUKU B MMO3/IHEIETHUKOBbE U paHHeM rojoueHe. [Ipu satom
natupoBku u3 o3epa Kol-4, pacnionoxxeHHoOro Ha 0ojiee BRICOKHX OTMeTKax (67.0 M) cocTaBmim
npuMepHo 8.7 ThIC. YC rer (9.8 TeIC. Kam. get). Cnegyer OTMETHTh TakXKe, 4YTO
PaAMOYTIIEPOIHbIE JATUPOBKHU U3 03€p C BHICOTHBIMH OTMETKaMU 1Oporos croka 56.0 m u 67.0
M B paiioHe BepinHbl KaHaanakiickoro 3anuBa coctaBuiu 6.1 Toic. YC ner (7.0 TBIC. KaN.JIET)
u 8.2 toic.*C ner (9.1 Thic. Kan.jet) coorBercTBeHHO (EB3epoB u np., 2010). B mepBom
OpuOIMKEHUH  3TO  MPOTUBOPEUUT  TIIALMOM3OCTATUYECKOW  TUINOTE3€  BO3JABIMAHHS
0eTTOMOpPCKOTO TOOEpEeXbsi B TO3IHEICAHUKOBRE M TOJIOIICHE, W TOATBEPKIACT pa3HbIC
CKOPOCTH BEPTHKAIBHOTO MOAHATHS B mpeaenax Mopdonoruyeckux 010koB. OgHaKo, cieayer
OTMETUTb, YTO 3TO IPEIBAPUTEIbHBIE PE3yIbTaThl. BBIBOABI MOXKHO OyJeT chenarb IHocie
MOJTyYeHUsl Pe3yJbTaTOB IO JAPYTUM BUIAM aHAIU30B, M MOCJIE THIATEIFHOTO aHallu3a BCEX
MMEIOIIMNXCS TAHHBIX.

KOL-1 KOL-2 KOL-3 KOL-4
BbicoTa 03epa Hag ypoBHEM MOpSi:
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Palaeoenvironmental studies of moats are not often undertaken during archaeological
research of defensive structures such as ring-forts, surrounded by ditches. However, the
depositional environment of wet moats is similar to small lake basins such as as ox-bows, and
can be examined with the use of multiproxy palaeoecological methods. Our research at
Rozprza ring-fort is one of the first detailed studies on the development of a wet moat
environment in the context of natural changes and human impacts in the Late Middle Ages and
Modern Times, i.e. in the Little Ice Age.

The ring-fort in Rozprza (51°18°07°” N; 19°40°04°” E; 182-183 m a.s.l.) is situated in the
middle sector of the Luciaza River (3"-order river in Vistula River basin) valley. The valley
floor is strongly expanded in the ring-fort area. The remains of the Late Medieval moat are
situated in the central part of mid-Lucigza River valley, on the Plenivistulian terrace remnant
adjoining the Late Vistulian and Holocene floodplain. The ring-fort was first archaeologically
excavated in the 1960s (Chmielowska 1966, 1982). The stronghold functioned as a seat of a
noble family in the mid-14" century AD, in the form of motte-and-bailey. It was developed on
the site of an early medieval settlement dating from the second half of the 10" or the beginning
of the 11" century. This earlier stron%hold was later replaced by a ring-fort that existed as the
seat of a local officer up to the 13" c. AD. The area was investigated in recent years by
archaeologists. Additional studies included detailed geological mapping, large scale aerial
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photography, and geochemical and geophysical testing. These studies, combined with detailed
topographical mapping, uncovered traces of the ring-fort’s moat system (Kittel et al. 2015,
Sikora et al. 2015). A geological survey was carried out in the ring-fort surroundings, in order
to recognize the surface geology of the area and the geological structures, which were recorded
by non-invasive survey. In total, 234 cores were taken using an Eijkelkamp hand auger at
depths of 1.0 to 3.5 meters. These hand auger transects established the structure of the surficial
geology in close proximity to the ring-fort (Kittel et al. 2015).

New results are providing data crucial for the detailed reconstruction of the Late
Medieval palaeoenvironmental conditions of the motte with the developed moat system,
situated in the valley floor. The motte was established in the 14™ century AD and is situated on
the surface of a very low (up to 1-1.5 meters) sandy terrace remnant, protected by the
surrounding swampy areas of valley floor with narrow river channels and ox-bows. The
geophysical data established the presence of both the main ambient moat and a second,
additional, trapezoidal moat, which surrounded the inner ring-fort’s bailey. Both are partly
visible in the terrain, as well as on aerial photographs. The geological survey documented the
sedimentology of the moats. They are filled with organic (gyttja and peat) and partially
inorganic deposits containing rich remains of woods. The medieval age of the features was
previously established by radiocarbon dating of samples collected from the bottom of the main
moat’s fill with the use of hand auger: 1080+60 BP, i.e. 895-1017 AD (prob. 68.2 %) and
1040+60 BP; i.e. 897-1038 AD (Kittel et al. 2015).

METHODS. In 2015, intense field work was carried out at the site, utilizing
archaeological trenches. Successive 10-cm layers of deposits were removed from the trench
exposure situated across the main ring-fort’s moat. Within each 10-cm “mechanical layer”,
stratigraphic units were distinguished. All excavated deposits were sifted and floated stratum
by stratum with the use of a 4 x 4 mm sieve. Waterlogged layers were accessed by pumping
water from the excavation. The trench exposures allowed us to examine the moat fills in detail.
The main moat had a width of almost 21 meters and a trapezoidal cross-section with the depth
of 0.5 m (the greatest thickness of organic mud, peat and gyttja), up to more than 1.3 m in the
centre. The upper silty-sandy layers contain early medieval potsherds from 11"™-13" centuries
AD and also rare modern artefacts. The upper silty-sandy unit covers a moat fill of organic
deposits: peat, gyttja and organic mud with 14™ century artefacts. The modern artefacts provide
evidence of the destruction of western part of the stronghold mound in 1944, so the silty-sandy
layers with early medieval materials should be interpreted as redeposited. On the inner moat’s
slope there was a wooden construction dated to 14™ century, which was partly covered with
thick layers of slope deposits (various-grained sands laminated with organic mud) from the
stronghold earthwork. In the close vicinity of the wooden construction, a large number of
pieces of wood, branches and even big fragments of trees were excavated from the layers of
organic mud and gyttja.

The fill of the main moat consists of organic mud with sandy admixtures, with numerous
fragments of wood and roots (at a depth from ca. 40/46 to 55/60 cm b.g.l.), peat with fragments
of wood (55/60 — 75/85 cm b.g.l.), coarse-detritus gyttja (75/85 — 120/125 c¢cm b.g.l.), and
clayey organic mud with sandy admixtures (120/125 — 130/135 cm b.g.l.). Most of the organic
deposits accumulated in the last 600 years, as documented by radiocarbon (14C) data (Tab. 1).

Tab. 1. Radiocarbon data of the main moat fill
Depth
Deposits b.g.l.
[cm]

Age |Laboratory] Age cal **C | Age cal **C
conv*C| No. | prob.68.2% | prob. 95.4 %

MKL- | 1684-1928 | 1675-1942
2839 AD AD
Peat (top) 55-60 | 230£35| MKL- | 1643-1950 | 1526-1950

Silty and sandy organic mud (top) |42-47 | 120+40
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2840 AD AD
Peat (bottom) 7580 | 20240| VKL | I514T64L | 14681645
Coarse-detritus gyttja (top) 85-90 | 370435 '\g;;rlé 1452'[1)620 1442-[1)635
ﬁl(;’:l;/tezl?)rganic mud (bottom of 11?;)(5)3 1980450 |\£| é<4|§ 571770 AD | 655.875 AD

The fragments of wooden elements discovered in the very bottom of the moat were
dendrochronologically dated to “after 1298 AD” and within organic deposits of the moat fill -
to the 14" century. The artefacts found within the moat’s fill are likewise not older than the 14™
century. The *C dates obtained from the very bottom of the moat fill are too old, as a result of
the re-deposition of organic matter from older humic horizons and a cultural layer in the
beginning of the moat’s existence. This also explains the spuriously old dates that were
obtained previously from organic deposits from the hand-auger cores.

After a full excavation of the moat’s fills, a core of organic deposits was collected for
detailed multiproxy palaeoecological analyses. Samples were also taken for both radiocarbon
and dendrochronological dating. The samples of organic deposits from the moat were collected
as a monolith into three metal boxes of dimensions of 50 x 10 x 5 cm. The material was taken
so that the structure remained undisturbed. The core covers deposits between 32 and 136 cm
below ground level. A wide range of multiproxy analyses were used to develop a detailed
understanding of the history of the moat, based on the core of organic deposits. Successive
samples of deposits were taken at 2 cm intervals in 1 c¢cm slices for pollen, diatom and
Cladocera analyses. Samples for sedimentological, geochemical, plant macrofossils (seeds,
fruits, wood, and charcoal particles), Chironomidae, Coleoptera and other insect analyses were
taken as contiguous 2 cm slices. In this way, the high-resolution analyses were performed.

RESULTS. In the initial phase, the moat was inhabited mainly by aquatic plants, such as
Potamogeton pusillus and P. natans, while its boggy shores were covered by Alnus glutinosa
and Urtica dioica. Moat sediments representing a later period included fruits of hemp
(Cannabis sativa) and seeds of flax (Linum usitatissimum), indicating that the moat was also
used as a rettery. Remains of hemp and flax were accompanied by seeds of alder buckthorn
(Frangula alnus). Seeds and bark of this shrub are commonly used for dyeing textiles. Remains
of other plants that may have been gathered and used by humans, such as Rubus idaeus, were
also identified. In the earlier period of the moat, there is clear evidence for the ongoing
processes of shallowing and overgrowing of the basin, as reflected in the composition sub-
fossil plant remains by the reduction of aquatic taxa, gradually replaced by swamp and boggy
plants, such as Carex pseudocyperus, Iris pseudoacorus and Menyanthes trifoliata. The
preliminary diatom analysis also indicates two stages of environmental development. The first
phase includes a large amount of mostly eutrophic and benthic diatoms. The second phase,
from within peat layer, is characterized by the disappearance of diatoms.

The vicinity was partly deforested at least since the construction of the moat. The area
was used as meadows and farmland. According to the pollen record, patches of local woods,
developed on moist habitats, were composed of alder (Alnus), willow (Salix), birch (Betula),
poplar (Populus), and ash (Fraxinus). The drier grounds were suitable mostly for Scots pine
(Pinus sylvestris), oak (Quercus), hornbeam (Carpinus) and hazel (Corylus avellana). Presence
of Triticum-type, Avena-type, Secale cereale, Cannabis/Humulus, and Fagopyrum pollen,
confirms their local cultivation. The decreasing frequency of cultivated taxa suggests that the
intense agricultural activity seen at the beginning of the moat became weaker with time.

The preliminary analysis of Chironomidae subfossils indicates the presence of two
general stages of moat habitat development. In the first stage, the abundance of midge larvae
was high and dominated by limnetic taxa. This shows that the moat was permanently filled
with shallow water at this time. Most of the taxa recorded in the first phase are associated with
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small and medium-sized stagnant waters, but in addition to the limnetic taxa, there were small
but consistent numbers of species associated with lowland streams and ditches. This may
indicate an episodic connection of the moat to a channel or small floods. The quantitative
reconstructions of the trophic status of the water (after Luoto, 2011 and Brooks et al., 2001)
indicates eutrophic conditions becoming nearly hypertrophic in middle phase of moat. This is
associated with an increase of taxa preferring solely organic substrates in the sediment. Besides
bottom-dwellers, the second most important group are phytophilous taxa. They are not only
abundant, but also diverse, including mining species, demonstrating the presence of
macrophytes with thick stems and leaves. A few episodes show an increase in taxa associated
with mineral substrates, which partially overlap with the increase in inorganic matter. A similar
phenomenon was noted in the Cladocera assemblages. These observations are also confirmed
by decreasing values of loss on ignition in the deposits. Stratigraphic changes in loss on
ignition, mineral and calcium carbonate content are very closely connected with the lithology
of the deposits. Based on lithostratigraphy, three organic-rich zones and three mineral-rich
zones were distinguished in the profile. This supports a hypothesis of episodic in-wash of
sediments from the moat banks. The limnetic phase ended abruptly and the moat environment
was transformed into telmatic habitat where only single head capsules of terrestrial
Chironomidae taxa were found.

Based on the series of radiocarbon dates, the depth/age model and the
dendrochronological data and archaeological artefacts, we estimate the moat was established in
the 14™ century AD, most probably in the second half. The changes in deposition basin ecology
— from partly open water with coarse-detritus gyttja to a swamp with peat sedimentation — took
place most probably in the 2" half of 16™ century. More important changes of the depositional
environment happened as late as the 19" century, when the accumulation of overbank silty and
sandy organic mud was initiated within the moat ditch system. This shows that the valley floor
was not flooded from the 14™ to the 19" century, or the outer moat rampart collapsed, allowing
water to flood the moat’s ditch.
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Photo. 1. View of the cross-section of the Rozprza ring-fort moat during collection of the
organic deposits core (Photo by P. Kittel, 2015)

LAKES OF THE EASTERN PART OF THE LENINGRAD DISTRICT:
PALEOLIMNOLOGICAL ASPECT

Nesterova L.A.
The Herzen State Pedagogical University of Russia Sciences

Landscape characteristics and their elements are products of previous epochs and natural
and historical processes.
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Lacustrine-boggy deposits are one of the informative components of the natural
environment evolution. The developmet of the lake as a natural constituent of the hydrogenous
genesis is substantially influenced by the terrestrial factors, in other words the lake is a part of
the landscape. Such deposits contain the most complete and reliable information on physical
and geographical conditions that existed not only in the very basins but as well on their
watersheds.

O3EPA BOCTOYHOM YACTHU JEHUHI' PAJICKON OBJIACTH:
HAJEOJUMHOJIOTMYECKAM ACIIEKT.

Hecteposa JLA.
PTITY um. A.W. I'epuiena / CIIOI'YT um. npod. M. A. bonu-bpyeBuua,

MHorue 0coOE€HHOCTH HPUPOJHO — TEPPUTOPHATIBHBIX KOMIUIEKCOB, UX KOMIIOHEHTHI
ABJIAIOTCS MTPOYKTOM IPOIUIBIX 30X U MPEXKHUX €CTECTBEHHOMCTOPUUYECKUX ITPOLIECCOB.

HecmoTps Ha TO, YTO Kak 3Talbl CTAHOBJIEHHUSI COBPEMEHHOI reorpaduyeckoil 0007104KH,
BCE SIBJICHUS TPOILIOTO MHTEPECHBI, HAaMOOJbIlIee BHUMAHUE CTOUT YACIHTH TEM BPEMEHHBIM
pyb6exam, COOBITHS KOTOPBIX SipU€ BCErO 3aMETHBI B COBPEMEHHBIX JaHamadTax U KOTOphIE, B
Kakoi — TO Mepe, MOTYyT SBUTBbCS MpoobOpasoM Oyaymero. KoneyHO, 3TO cOOBITHA
YEeTBEPTUYHOIO Iepuoja, I/eé OCOOEHHOE BHUMAaHHUE CIEAYyeT YACIUTb BpPEMEHHU
NO3HENEAHUKOBBE — TOJIOLEH.

OpHuM M3 MHGOPMATHUBHBIX KOMIIOHEHTOB 3BOJIIOLIMU TPUPOJHON Cpelbl SBISIOTCA
03¢pHO-0010THBIE OTIIOKEHHs. O3epo, SBISACH NMPUPOJHBIM KOMIIOHEHTOM T'HJIPOT€HHOTO
reHe3Mca, pa3BUBAETCS NIPU 3HAYUTEIBHOM BIIMSHUM KOHTHMHEHTAIbHBIX (DAaKTOpPOB, T.C.
SIBJISIETCSI COCTAaBHOM yacThio anamadTta. Takue ocaaku coaepkar B cedbe Hanbosee moJHYIo U
00BEKTHBHYIO HHpOpMalMi0 O (U3NKO-TeorpapuuecKuX YCIOBHSX, CYIIECTBOBABIIHUX He
TOJIbKO B CAMHUX BOJIOEMax, HO M Ha TEPPUTOPHH UX BOJ0COOpPOB [1].

Ha Bocroke JleHuHrpajackoil oGmacTu o3epHBIM paiioH mpoctupaercss or CBupu 10
Oacceiina Yarogouy, OJHAaKO, BOJOEMBI JIOJITO€ BPEMSI OCTaBAIMCh 3a TPAHBIO HAyYHBIX
uHTepecoB. OTyacTH 3TO CBA3aHO C TEM, YTO BOCTOUYHBIE PallOHBI Haubojee YyAaJeHHBIE,
3a4acTyIo MOABE3/I0B K 03€paM HET, a MOAXO0/IbI 3aTPYIHEHBI.

[Tpu mpoBeneHUN TUMHOJIOTUYECKUX HCCIeI0BaHUM (MUK KOTOPBIX mpuiiesncs Ha 2008 -
2011 roma) Ha JaHHOM TEPPUTOPUH, Obula MpeANpUHSATA IMOMbITKA OCBETUTh
IIPOCTPAHCTBEHHYIO OpraHM3alMI0 O3€p BOCTOYHOIO O03€pHOro pailoHa JIeHMHrpajackon
o0nacTv, YTOYHUTb BONPOCHl TPOMCXOXKIEHHUS O3EPHBIX KOTJIOBMH U  YCTaHOBUTh
HBOJIIOLIMOHHYIO CTYNEHb Ha KOTOPOH HaxomasTca o3epa cerofHs. VHTepec npeacTaBisioT
CIIEYIOIINE 3aJ]JayM: YCTAHOBJIEHWE TOYHBIX KOOPAMHAT MECTOIOJIOKEHUS O3EPHBIX CHCTEM,
YTOYHEHHE KOJIMYECTBA 03€p M MOKa3aTeNs O03€pHOCTH, MOP(HOMETPUUYECKHE XapaKTEPUCTUKH,
Cpelu KOTOpBIX, 0c000€ BHUMaHHUE CIIEYeT YAEIUTh CTEIEHU pa3BUTUS OEperoBoi JIMHUU,
IIOCKOJIBKY OHa 3aBHUCUT OT YpPOBHS aKTMBHOCTHU IIpOILlECcCa JIEIHUKOBOM aKKyMYJISLUU.
PesynpraTamu Oyaer momonHeHa 6a3a manHbx o3ep mupa « WORLDLAKE) [3], a Takxe 6aza
«batumetpus ecrectBeHHBIX 03ep Poccum» - (Eric Wienckowski (www.lakemaps.org/ru)), rae
dbopMmupyercs arinac 6aTUMeTpHUUECKUX KapT [4].

[Tonydyennsle MopodoMeTpuueckue HgaHHble OOHapY)KMBAIOT IMpeodsialaHue OYEHb
MaJICHbKUX 03€p, TaKHe 03epa pacloiararoTcsi, Kak MpaBUiIO, BHYTPU OOJOTHBIX MAacCHBOB.
Hecmotps, Ha TO, YTO JIEHUKOBBIE MPOLIECCH! SBISAIOTCS BEIyIIUMH B 00pa30BaHUM O3€p Ha
BocToke JIeHuHrpajckoil obnactu (kak u Ha BceM CeBepo-3amajie), MOJ0KEHNE 3TUX OYEHb
MaJICHbKUX BOJIOEMOB B T€HETHUYECKOM KJIacCU(UKAITMOHHOM Py HesicHoe. CKopee BCero, 3To
ocTaTKu 0Oosiee KpPYNHBIX 03€p, KOTOpBIE CErOHA HAaxOIATCAd Ha CTaJUM IPEBpAILECHUS B
6010TO.

CoBpeMeHHbIE 03epa OTPAXKAKT TOJNBKO OAMH M3 3TAalloB UX 3BOMOLMU. Bompockl
HBOJIIOIMM  O3€PHBIX JIAHAMA(PTOB HEPA3PHIBHO CBSI3aHBI C MPEICTaBIEHUEM 00 UX BO3pacTe,
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U3MEHEHUSAX, MPOUCXOASIIMX B HUX C YBEJIMYEHUEM BO3pacTa, JJIUTEIBHOCTH HX
SBOJIIOIIMOHUPOBAHUSA U MIEPEX0/I€ B KAUECTBEHHO MHOE COCTOSIHHE.

Haunnas c¢ 2010 roma mnpu cocTaBIeHUMM KaJacTPOBOIO Y4Y€Ta O3€PHBIX CHCTEM,
dbopMynupyrOTCA U MaJeoJIMMHONIOTUYECKUE 1enu. Tak, Ha 10kHOM Oepery Casitozepa B 10 M
OT ype3a BOABI ObUIa 3aJI0K€Ha CKBaXMHA rIyOonHOW 291 cM u 0TOOpaHbl KEpHBI JOHHBIX
OTJIOKEHUH o0mieit MoutHoCThI0 191 cm. CBATO3ep0 — HEOONBINONW BOJAOEM C TUIOMIAIBIO
3epkana Boabl 2,42 kM2 M MakcuMmanbHOW TiyomHoit 10,1 m (aBTopckme nanneie). O3epo
pacnoyioxkeHo B bokcuroropckom paiione Ha Boctoke JleHunrpasackoi odmactu. CBsATO3€po U
IIpUJIerarolas TeppUTOpUsl pacrionaratorcss Ha rpanune Berncosckoro n Cyncko-Yaroackoro
nanamadToB. M3 Cpsrozepa OeperT cBoe Hayano pyuei, CBA3BIBAIOIIMNA €ro C COCEAHHUM
ObICTpO 3apacTarollMM MOX03epoM, KOTOPOE, B CBOIO OYEpElb, IOCPEACTBOM PYUbsl TaKkKe
cBs3bIBaeTcs ¢ Menrozepom. Kopotkas npoTtoka coenunser Menrozepo c I[lenymickum ozepom,
u3 koroporo 6eper Hauyano p. Jluge. CeBepHble u BocTOuHBIe Oepera CBsTO3epa OTIHYAIOTCS
3HAYUTENbHBIMH BBICOTAMH M KpPYTHU3HOW CKiIOHOB. Ha BocTouHOM Oepery HaOIrOaroTCs
BBIXO/Ibl KapOOHOBBIX H3BECTHSIKOB W HMX OCHIIIEH C MHOTOYHCICHHOW (ayHOW JaHHOTO
Bpemenu. KOxxHbIi Oeper o3epa nojaoruii, MectaMu CHIIBHO 3a00J10YEHHBIN.

[TaneomMMHOIOTUYECKUE H3BICKAHUS JIOJDKHBI OBITh MHOTOACTEKTHBIMHU. OTIOXKEHUS
o3epa CasTo3epo UCCIIEIOBAIIUCH MATHUHOJIOTHUECKUM, reOXMMHYECKUM
(pertrenoduryopectieHTHBIM  MeTogoM Ha cnektpomerpe «CIIEKTPOCKAH MAKC-
GV»)Meronamu, ompeAensscs BO3pacT JOHHBIX OCAJAKOB (Ha HU3KO(GOHOBOM >KHJIKOCTHOM
CUMHTWUIMOHHOM  cueTtynke  Quantulus-1220). Pe3ynpTaThl moka3aau  XOpPOIIYIO
COMOCTaBUMOCTb, YTO IMO3BOJWJIO YCTAHOBHUTH MPHUOIU3UTENbHOE BpeMsl Hayalla aKTUBHOTO
TOP(POHAKOIUICHUSI B TMpEJeax TPaHUIl 03€PHOM CHUCTEMbI, KOTOPOE MPHUIUIOCH HAa BTOPYIO
MOJIOBUHY aTjaHTHYeckoro mepuoga He mosanee (5430 += 100 nmer BP) u o3namenoBano
MaKCUMyM KJIMMAaTHYECKOTO ONTUMYyMa roJioreHa [2].

[TaneonuMHONOTHYECKHE  HMHTEPOpPETAllMd  JAlOT  BO3MOXHOCTH  OOOCHOBATH
TUINU3ALMOHHYIO CXEMYy O3€p JaHAMA(TOB 30HBI MOCJIEIHEro OJIEAEHEHHUS, HE TOJBKO Ha
OCHOBaHMM TOYHBIX  MOpPHOMETPUYECKHX  MOKazaTened, HO (C  HUCHOIb30BAaHUEM
MPOCTPAHCTBEHHO-BPEMEHHOT'O TMOAX0/a) OOBSICHUTh UX COBPEMEHHBIE OCOOEHHOCTH HCXOJIS
U3 €CTECTBEHHO-UCTOPUYECKUX M aHTPOIIOT€HHBIX ()aKTOPOB PA3BUTHSI.

DTO IOJDKHO SBJIATHCS MPEANOCHUTKON pariOHAIIBHOTO PUPOOIIOIH30BaHUSI 1 OCHOBOM
MPOTHO3UPOBAHUS HX OYAYIIETO Pa3BUTHSL.
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INFLUENCE OF PALEOGEOGRAPHIC EVOLUTION OF THE BALTIC-WHITE
SEA REGION ON THE MODERN SURFACE AND GROUNDWATER
DURING THE LATE CENOZOIC

Borodulina G. S., Voronyuk G. Y., Krainiukova I. A., Rybakin V. N., Subetto D. A.,
Tokarev I. V.
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The peculiarities of the White sea-Baltic basin are considerable climatic variations and sharp
change of configuration and water level of paleobasins in the Pleistocene and Holocene. Study
of the influence of the geographic and climatic evolution on the surface and groundwater is
possible on the basis of integrated approach that includes the use of isotope (62H, 6180) and
chemical composition of natural waters and other characteristics (3H, 234U/238U) required for
groundwater dating. The paper considers examples of modern groundwater formed in area of
Baltic shield and connected artesian basins involving paleowaters of Mikulin sea and proglacial
lakes after the Valdai glaciation. Shown the active vertical mixing of water in the modern
Onego and the Ladoga lakes and clearly expressed subaqueous discharge of groundwaters.
Some relatively small rivers are regional drains for discharge of the deep groundwater of
considerable age, due to local tectonic features.

BJMSIHUE ITAJIEOTEOI' PA®UYECKOM 3BOJIIOIIAN BAJITHMCKO-
BEJIOMOPCKOT'O PETUOHA B IIO3THEM KAMHO30E HA COBPEMEHHBIE
ITOJA3EMHBIE U ITOBEPXHOCTHBIE BO/bI

boponynuna I'.C., Bopontok I'.1O., Kpaitntokosa N.A., Peibakun B.H., Cy6erto [I.A.,
Toxapes 1.B.

Ocob6ennocteio  benomopo-bantuiickoro  6acceiiHa  ABJISIOTCS ~ 3HAYUTEIbHBIC
KIIMMaTHYeCKHE Bapualldd U pe3kas cMeHa KOH(GUTypaluu M ypOBHEH Nalle0BOJIOEMOB B
ielcronieHe u rosoueHe. Mopckoit OacceiiH, CyIlecTBOBABLIMII B MEPUOJ] MHUKYIMHCKOIO
MEXIICAHUKOBBSL OT bantuku no bemoro mops, B mepuoj BalAaiicKoro oOJeleHEHUs Obul
3aM0JIHEH TPOJIBUTABIIMMCS K IOTY JIGTHUKOM, KOTOPBIN MOIINPYIUT PEKH, 03€pa M Y4aCTKH
MEXIEAHUKOBOTO MoOps. [Ipu oTCTymieHuu nenHuka 0Opa30BBIBAIMCH MPUIIECTHUKOBBIE
BOJIOEMBI, HCTOPHUS PAa3BUTHUSI KOTOPBIX OMNpEACNsUIach CTaAUSMU OTCTYNAHUSA JICTHHKA,
YPOBHSIMM CTOKa M TEKTOHMKOW. Tak banTuiickoe JIEIHUKOBOE O03€pO IOCJIE IPOpbIBa
nepembruk B IlIBenuu 10,2 ThIC. JIeT Ha3aa COEIUHUIIOCH C OKEAHOM, OKOJIO 9,2 ThIC. JeT
Ha3aJ M30JIMPOBAIOCH OT OKeaHa 3a CYET IJISMOM30CTaTUYeCKOro nmoAHsThs CKaHAMHABUU,
OKOJIO 7,2 TBIC. JIET Ha3aJ BHOBb COEIUHUIIOCH C OKEAaHOM B PE3yJIbTaTe TPAHCTPECCUU U
TEKTOHMYECKHX JIBIKEHUN W MPUHSIO COBPEMEHHbIE OouepTaHWs. BBICTpble W MacmTaOHbIE
perpeccun OHEKCKOTo MPHIIETHUKOBOTO o3epa npoucxomwmm 11,3 u 10,3 Thic. meT Hazazd, B
X0JIe KOTOPBIX YpOoBeHb naaan Ha 20—25 M B TeueHHEe HECKOJIBKHX JIET.

UccnenoBanue BIUSHMS yKa3aHHOW SBOJIIONHMH TeOrpado-KIMMAaTHYECKUX YCIOBUN Ha
dbopMupoBaHKEe O00IHMKA MOBEPXHOCTHHIX U MOA3EMHBIX BOJ] BO3MOXXHO Ha 0a3e KOMILIEKCHOTO
MOAXO0/a, BKIIFOYAIOIIETO IPUMEHEHUE H3YyYEHHs H30TOIHOIO (82H, 6180) U XHMHYECKOTO
coCTaBa MPUPOIHBIX BOJ, & TAKXKE APYTHMX XapaKTEPUCTHK (3H, 234U/238U), HEOOXOIUMBIX JUIS
natupoBaHus moa3eMHbIX BoJ (Tokapes, 2006).

B uwactHOCTH, cucTeMa nenTepus (82H) u Kuciopoja-18 (6180) MO3BOJISIET MUCCIIEIOBATH
KIIMMAaTHYECKUE BapUalldd W WCTOYHUKH (OPMHUPOBAHUS TPHUPOAHBIX BOJ, a TaKKe
UACHTU(PUIIUPOBATh TPOTEKAHWE BTOPUYHBIX TMPOIIECCOB — HCIAPEHHUS W 3aMep3aHHsl.
MN3oTonHeIl cocTaB ypaHa (234U/238U) JTa€T BO3MOXHOCTb TMOJTBEPJIUTH TMPHUCYTCTBUE
«BO3POXKJIEHHBIX BO/I», C(HOPMHUPOBAHHBIX B XOJI€ TASTHUS MEP3IOTHI.

B pabote paccMoTpeHbl TpuMepbl 0OHAPYKEHHSI B COBPEMEHHBIX YCIOBUAX MOA3EMHBIX
BOA, c(hopMHpOBaBIIMXCA Ha OKpanHaX banTHICKOTO KPUCTAJUTMUECKOTO MacchBa U
MPWICTAIOINX apPTE3MaHCKUX OacCeHOB C ydyacTHeM BOJ MHKYJIHMHCKOTO MOpS U
NPWIEIHUKOBBIX  BojgoeMoB. [lokazana xopoimas «IepeMElIaHHOCTh»  COBPEMEHHBIX
Jlapoxckoro m OHEXCKOTro 03ep, a TakkKe YETKO BhIpaK€HHas Ha 3TOM (oHe cyOakBajIbHas
pasrpy3ka moa3eMHbIX BOJ. OTaenbHbIE HEOONBIINE PEKU OKA3bIBAIOTCS PErHOHATHHBIMU
OpeHaMu Ui pasrpy3kd TIyOMHHBIX BOJ| 3HAYUTENIHOTO BO3pacTa, 4YTO OOYCIIOBJIEHO
cnenn (UKo TEKTOHUYECKOTO CTPOCHUS (PyHAaMEHTA.
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Bruanue mopckux mpancepeccuu. Mectopoxkaenue WOIHBIX BOJ B CeBEpPOJBUHCKOM
apTe3naHckoM OacceifHe — YHHKalIbHOE MPUPOIHOE SIBICHUE, MMOCKOJIbKY Ha TIyOMHAX BCEro
ok0510 100 M B OTJIOKEHUAX BEH[A, NEPEKPHITHIX MUKYIUHCKUMH TJIUHAMHU, OOHAPYKUBAIOTCS
COJICHBIE XJIOPUJIHO-HATPHUEBBIE BOJBI C AaHOMAJbHO BBICOKMMH COJAEpKAHUSIMH Hoaa (10
40 mr/n) u Opoma (mo 60 mr/m). Ha tutomianu aHOManuu pacmpelieliCcHHE COJCHOCTH |
KOHIIEHTpallui iojja Mo pa3pe3y MMEeT WHBEPCHOHHBIM XapakTep: OT MaKCUMyMa B KPOBIIE
Begna 1o <0,1 mr/n Ha ryOmnax Oomee 150 M. B mpenenax #HogHON aHOMaluu BOJBI
XapaKTEepU3YIOTCS OTHOCHTENBHO TSDKEIBIM H30TONMHBIM coctaBoM (or o°H=-38 m
50 = -5,2 %o 1o §°H =-69 u 580 = -10,1 %o) B oTiIMYKe OT BOJ BHE aHOMAJIMHU, HMCIOITUMU
CYIIECTBEHHO OoJiee JIETKUM WM30TOMHBIA cocTaB (OT H=-96 u %0 = -13,2 %0 10
8H=-115 u 80 =-150%0) u GIM3KHMH K COBPEMEHHBIM CPEIHETOJOBBIM OCAIKAM
(Tokapes, 2012). DBosronus HabOII0IaeMOT0 H30TOMHOTO W THAPOXHUMHYECKOTO MPOuIIs,
CKOpee BCEro, BKJIIOYAET TPU dTama: 1) 3aXOpoHEeHHEe BOJ MUKYJIMHCKOTO MOPs; 2) OTTECHEHHUE
colieil BHM3 IO pa3pe3y K MOJOIIBE MHUKYIMHCKOTO U B BEHJCKHI KOMILIEKCAa BCIEICTBUE
«BBICAJIMBAHMS» TPU MPOMOPAKMWBAHUM TJIMH B BAaIAAlCKOE TOXOJOAaHWE; 3) COXpaHEHHE
PENIMKTOBOM JIMH3BI B BEpXHEH, caMoil c1abonpoHUIIaeMol 4acTH BEHICKOT0 KOMILIEKCa, MpU
BHIMBIBAaHMM HOJa JIaTepajJbHBIM MOTOKOM IIOJ3€MHBIX BOJ B 0Ooyiee NMPOHHUIIAEMOW YacTh
paspesa.

Bausnue  npomopasicuseanusi 6  KOHMUHEHMANbHLIX — ycnosusx.  MecTopoxaeHue
JKEJIE3UCThIX MUHEpPaJbHBIX BOJ «MaplualbHble BOABD» PACIONIOXKEHO B 3alaJHON dYacTu
OHEXCKOM CTPYKTYphl M CBS3aHO C OOOTAIlIEHHBIMH Cylb(QUIaMHU CIaHIAMH HIKHETO
npotepo3osi. CpaBHEHHE COBPEMEHHOTO COCTOSHUSI MECTOPOXKIEHHUS C pe3ylbTaTaMu Oolee
panHux wucciaenosanuii (Pecypcesl..., 1987; Tokapes u nap., 2008; ToxapeB u np., 2015)
MOKa3aJI0 3HAYUTENbHOE U3MEHEHHE N30TOIMHOTO COCTaBa BOJIbI BO BPEMEHHU.

B 1979-80rr. oOHapyXuBaJIOCh CHJIBHOE OTKJIOHEHHE HW30TOMHOTO  COCTaBa
OTHOCHUTEIIFHO JIOKAJIbHOW JTMHUU MeTeopHbIX Boa (JIJIMB): 8%H =~ -110..-114 %o, 8*°0 =~ -12..-
13.1 %0. Pacuer mo (Marion et al., 1999) HavampHOrO M30TOMHOIO COCTaBa
UHQUIBTPALMOHHBIX BOJ| 1a€T OPHEHTUPOBOYHBIE OLIEHKU 8°H < -120 %o u 820 < -16 %o. U3
ITOH OILIEHKH CJEQyeT, YTO 5TH WHQWIBTPAIUOHHBIE BOABI TOCTYNWIA B TIOA3EMHYIO
ruzipocdepy B MEepUOJ MOCHOJCTBA CYLIECTBEHHO 00Jee XOJIOAHBIX KIMMATUYECKUX YCIIOBHH,
yeMm B Hacrtosimiee Bpems. B 2005-2015 rr. coctaB mMapiuaibHONW BOJBI YK€ COOTBETCTBOBAI
JUIMB: §*H =-90..-110 %o, 80 =~-125.-14,8 %0 u oOKazancs TOIBKO HEMHOTO JIETYE
COBPEMEHHBIX CPEIHETOJIOBBIX aTMOC(HEPHBIX OCAJAKOB. 3HAUYUTEIbHBIC U3MEHEHUSI OTMEYCHBI
U B JIPYTUX M30TONHBIX CUCTEMax: B PaHHUX MPoOax MMeEN MeCTO 0osee JIErKUil M30TOMHBIH
COCTaB yrijiepojia M HaOII0AaNoCh OOoramieHue Mo ypaHy-234 OTHOCHUTENHHO PaBHOBECHUS.
CopneprxaHusi TPUTHUSL YMEHBIIMIIMCH BCIIE 32 CHHIKEHHUEM €ro CoJIepKaHHil B aTMOC(EpHBIX
ocajiKkaxX, KOHIIGHTPAIUs TelIrusi CHU3MWIach 10 (HoHOBBIX. ClieoBaTeIbHO, MOYKHO TOBOPUTH O
PE3KOM YBEITUYEHUH JI0JIM COBPEMEHHBIX BOJ B (POPMUPOBAHUN MECTOPOKICHHUS.

3aMeTHOe BIMSHUE TPOMEP3aHHUS TEOJOTHYECKOTO pa3pe3a Ha HW30TONHBIA COCTaB
MOJI3EMHBIX BOJ OOHapykuBaeTcs M B Apyrux mectax Kapemuu. Tak ans moa3eMHBIX BOJ
TIOBBIIIEHHOH MUWHEpPAIN3alui  XJIOPUIHO-HATPUEBOTO COCTaBa IOJNyYEHBI CYIMIECTBEHHO
obneryeHHsle n3oTomHble cocTaBbl. M3BecTHO (Kpuiyk, [lonskos, 2005), 9To A XOMOIHBIX
KJIMMATHYECKUX YCIIOBHMH CO CPENHET0I0BOM TeMmieparypoii Huke 0°C xapakTepeH W30TOIMHbIN
cocraB momseMubix Box 6°H <-110.-120 n 80 <-13..-14 %0. B GompmmHCTBE CIIy4aeB
XJIOPUJHO-HATPUEBBIC TIO/J3€MHBIE BOJBl C JIETKUM HM30TOIHBIM COCTaBOM, BBICOKHM
COJIepKaHWEM HAaKOIUIEHHOT'O paJMoreHHoro reius (Ha 2—4 mopsjka BbIIIE PaBHOBECHOIO C
aTMocQepoii), HU3KAM WM HYJIEBBIM COACpPKAHWEM TPHUTHS, BEPOSTHEE BCEro, HMMEIOT
3HAYUTEJIBHBIN BO3PACT U C TOUKU 3PEHUS MAIICOPEKOHCTPYKIUI KIMMaTa CBUAETEIbCTBYIOT O
CBSI3H C PEIMKTOBBIMH TaJbIMU BOJIaMHU.

[To M30TOMHOMY COCTaBY CaMBIX «JIETKUX» (DPAKIIMOHUPOBAHHBIX OTHOCUTEIbHO JIJIMB
BOJ (8180 ~-174 n H=~-132 %0), BCKPBITBIX CKB&)KMHOM Ha 3amaJHoOM TM00epekbe
OHEXCKOro o03epa, C YYeTOM NaICOKIMMATHUECKOTo TpamgueHTa (-5%o/1°C  mus 8°H u
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-0,6%0/1 °C s 6'°0) MOXKHO OLEHHTH MANEOTEMIIEPATYPHEIC YCIOBHS B OONACTH MHTAHHS
(Depponckuid, IlomskoB, 1983). CpenHeromoBble TeMIepaTypbl Ipud (OPMUPOBAHUU
BOJIOHOCHOM CHCTEMbl ObUIM HUXE COBpeMEHHbIX Ha 5-6°C. Takue TtemnepaTypsl
XapaKTepU3yIOT KIMMAaTHYECKUH MUHUMYM Bajfaiickoro oseneHeHus. Bona CKBaKMHBI Ha
CaJIMHHCKOM MAacCHBE HMeeT Jerkuil m30TomHsIi coctas (50 ~ -15,7 %o u 6°H < -124 %o) u
CYIIIECTBEHHOE oOoramieHne ypanom-234 (234U/238U = 6,6) u o0OoraieHne pacTBOPEHHBIX Ta30B
renueM. MaccuB XapakTepHu3yeTcsl C1a0ol TPEIMHOBATOCTBIO, YTO, B LIE€JIOM, YKa3bIBaeT Ha
BEeChMa HU3KHE TEMITbI BOJOOOMEHA U COXPAHEHUE PEIUKTOBBIX BO/I.

Brusanue npuneonuxogvix 600oemos. TenaeHuus ooIeryeHus U30TOMHOTO COCTaBa BOJbI
¢ ri1yOuHOW oOHapyxkeHa JUisi JJOMOHOCOBCKOTO TOpHU30HTa rokHee DUHCKOro 3anuBa. B
paiione r. CocHOBBIN bop, I7ie 3TOT TOPU30HT BBIXOJUT Ha IOBEPXHOCThH, U30TOIHBIM COCTaB
BOJbl HUJCHTUYEH COBpPEMEHHBbIM aTMoc(epHbM ocaakam. Ha Bomozabope IBan-ropona
MOJ3€MHBIE BOJBI JIOMOHOCOBCKOTO MOPH30HTA BCKPBITHI Ha TIyOHHE OKOJIO 90 M M OKa3aluch
3aMETHO OOJIETYeHHBIMU I10 H30TOMHOMY COCTaBYy (8°H=~-122 u 80 =~-17,1%) u me
comepxkar Tputusa. [lpm nBWKeHMHM Ha 3amaj] HaOJIIOJAeTCsl IKCTPEMalbHOE OOJIerdeHue
cOCTaBa BOJIBI BILUIOTH OO BEIWMYUH 82H = -170 %o u 620 ~ -22%o na TamauHCKOM BOJ103a00pe
(Raidla et al., 2009). [list 3Toro ydactka HaJeKHO JOKa3aHO, YTO BOJbI JIOMOHOCOBCKOTO
TOPU30HTA TMPEJCTABISIOT COOOW penuKThl BOAbI banTuUCKOrO JEAHHKOBOTO 03€pa,
CyILIECTBOBABIIEro Ha MecTe bantuiickoro Mopst okosio 13 TeIC. €T Ha3al.

Cospemennas pasepyska peruxmosvix noo3emHvix 600 6 ozepa u pexu. COBpEMEHHBIN
M30TOIHBIM COCTaB JBYX KPYHIHEHIINX BOJ0OEMOB pernoHa — Jlagoxckoro u OHEKCKOro o3ep
OUEHb CXOK. XapaKTepeH JOBOJIbHO Y3KHIl Juama3oH Bapualdii M30TOMHOTO COCTaBa BOJBIL:
KOHIIEHTpaIus Kuciiopoaa-18 konebnercs or -11,5 %o 10 -9,3 %o u neiirepus ot -85 %o 10 -
71 %o (PymsinueB u ap., 2015). To ectb, 006a o3epa SBISIOTCS XOPOIIO MEepEeMEIIaHHBIMU
BOJIOEMaMH, YTO OTpakaeT MX ITUMEKTHUYECKHH XapakTep. Bce mpoOBl JIeMOHCTPHPYIOT
cMeleHre BIpaBo oTHocutenbHO JIJIMB, ykaspiBaroliee Ha M30TONHOE (PpaKIMOHUPOBAHHE
TIOJT BIIMSTHUEM HCTIApEHHUSL.

Ha ¢one oTHOocHTEeNbHO CTaOMIIBHOTO H30TOIMHOIO COCTaBa B CEBEPHOM KOTIOBUHE
Jlanorn BOIM3KM MOABOAHBIX OOPHIBOB, OOpa30BaHHBIX pUGDEHCKUMU IEeCYaHMKaMH, Ha
rnyouHax 80-110 M, oOHapy>KMBalOTCSI aHOMAJIMU C CYIIECTBEHHO 0ojee H30TOMUYECKH
JIETKOHM BOJIOW. DTH aHOMAJIMM WHTEPIPETHPOBAHBI KaK CyOaKBaibHAas pasrpy3kKa MOA3EMHBIX
BOJI U3 pU(DEHCKUX OTIOKEHHH, B KOTOPBIX Ha 3aMaHOM 6epery Jlagoru o6Hapy eHbI BOJIBI C
M30TOMHBIM cocTaBoM 8°H =~ -119 u §%0 = -16,6, TO ecTh IIOYTH TaKue Ke JErkue, KaKk Ha
Bosto3abope MBan-I'opoga. Mouutopunrom 2013-2015 rr. obGHapyxeHO, uTO B p. ABIoOre,
MpoTeKaroled BOJM3U CeBEpHOM rpaHullbl Jlagoxkckoro rpabeHa, M30TOIHBINA COCTaB BOJBI
NPaKTUYECKH MOCTOSHEH B TEUEHHME BCErO rojla M CYIECTBEHHO JIerue, YeM B OCTalbHbIX 14
OCHOBHBIX TIPUTOKOB Jlamoru. ITo OOCTOSTENHCTBO WHTEPIPETUPOBAHO KaK HAINYHE
COBPEMEHHOM pa3rpy3KH U30TOMUYECKH JIETKUX TTTYOMHHBIX BOJ U3 pUPEHCKUX OTIIOKEHHIH.

VYka3zaHHbIe OOCTOSITETIHCTBA CIENYEeT MMETh B BUAY INPH WHTEPHPETAIIMA H30TOITHBIX
NaJICOCUTHAJIOB, U3BJIEKAEMBIX M3 KEPHOB 03€PHBIX OTJIOXKEHUH.

HccnenoBanue BBIONHEHO TIPH TOJJIEpPKKe TrpaHTa Poccuiickoro HaydHoro (onma
(mpoekt Nel4-17-00766).
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Section 2.
Evolution of the lake ecosystems of North Eurasia in geological past

Hanpasienue 2.
IBOJIIOIHS 03€PHBIX IKOCHCTEM ceBepa EBpa3uu B reo/iloru4eckoM MpouuioM

Oral section
YcTHBIE JOKJIAIBI

LIMNIC SEDIMENTATION IN THE VYCHEGDA RIVER VALLEY DURING
THE HOLOCENE

Golubeva Yu.V., Buravskaya M.N.
Institute of Geology of Komi SC UB RAS, Syktyvkar

The results of lithological and pollen study of buried oxbow-lakes sediments in the
Vychegda river valley will be presented here. There are a lot of oxbow-lakes formed under
conditions of intense meandering of the river bed during the Holocene. The alluvium facies of
the oxbow-lakes sediments and vegetation and climate dynamics have been identified.

O3EPHOE OCAAKOHAKOIIVIEHHUE B 1OJHUHE P. BBIYEI'/IbI B 'OJIOLHEHE

l'onmy6esa }O.B., Bypasckas M.H.
Wuctutyt reonorun Komu HIT YpO PAH

Briuerna — pexa Ha ceBepe €BpOIEHCKOM 4dacTu Poccum, mpaBblil, caMblil KpYIHBIN
nputok CeBepHoit J[BuHBI. E€ monnHa pacnosnaokeHa B F0)KHOM yacTu Me3eHcko-Berueroackon
paBHMHBI U BbIpaOOTaHAa B OCHOBHOM B BOJHO-JIEJHHKOBBIX M O3€PHBIX OTJIOXKEHHUSAX, YTO
CIocoOCTBOBAJIO CBOOOJHOMY MEAaHJIPUPOBAHUIO U OOpPa30BAHMIO 03€p CTAPUYHOIO THIIA.
CrnenyeTr OTMETUTH, YTO B UCTOPUU JOJUHBI, HA yUYAaCTKaX BEPXHEIrO U CPEIHEr0 TEUEHUM PEKH,
IIPOUCXOJWIa HEOJAHOKpPATHAs CMEHA YCJIOBMM pa3BUTHs PYCla, BBI3BAHHAS HM3MEHEHUEM
BosHOCTH TIoToKa (YepHoB, 2015). B panHeaTnanTHueckoe BpeMsi, B 0OCTaHOBKE IOBBIIIICHHOM
(MO CpaBHEHUWIO C COBPEMEHHOM) BOJHOCTH PEKH BO BpEMs IOJOBOIWN, (OPMHUPOBAIUCH
KpYIHBIE TOJIOTHE HM3Iy4HMHBL. B mo3nHeMm arinanTuke KO03()(UIMEHT CTOKAa CHMU3HJICS, YTO
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NPUBEJIO K PA3BUTUIO KPYTHIX METIe00pasHbIX M3Ny4dnH. Pycio peku B cepenune cyObopeana
BHOBb CTajio Oojiee MOJOTMM C OOJNBIIUM pagnycoM MeaHApUpoBaHus. MakcuManbHON
U3BUJIMCTOCTHIO Pyclio BbIuernsl oTauyanoch B Mo3AHEM cyOOopealie, pa3BUBAIHMCh KPYThIe
U3Iy4UuHbl C HEOONBIIMM IIaroM MeaHJpupoBaHus. B paHHecyOaTiiaHTHUYECKOE BpeMs
IPOU30LUI0O HX CHPSAMIIEHHE, BO3HUKIM HOBBIE IPOTOKHU, 4YTO CBSI3aHO C OYEPEIHBIM
YBEJIMYEHUEM BOJHOCTH PEKH, KOTOPOE COOTBETCTBYET U COBPEMEHHOMY pPYyCIy C OONbIINMU
pa3MepaMy MEaHJIpoB, [10 CPABHEHUIO C MPEABIAYIIMM 3TarloM. B TeueHue rosiomneHa B CBS3U €
HEOJIHOKPATHOM CMEHOM MOJIOXKEHUsl pyclia o JHY JOJMHBI peka cGopMUpoBaia MIUPOKYIO
CErMEHTHO-TPUBUCTYIO IIOWMY, MOBEPXHOCTb KOTOpPOW B HACTOsIIEEe BpEMs IpeACTaBieHA
OOJBIIMM KOJIMYECTBOM PA3HOBO3PACTHBIX KPYTHIX METIEOOpPa3HBIX H30THYTHIX JIOKOUH U
CTapUYHbIX BOJIOEMOB.

[lo nmaHHBIM MATMHOJOTHMYECKHUX HCCIIEOBAHUM pa3pe30B CTAPUUHBIX OTJIOKEHUH B
CpeIHEeM Te4YeHUH BbIuernpl, peKOHCTPYHUPOBAHBI JaHIMIA()THO-KIMMATUYECKUE YCIOBHS Ha
MPOTSKEHUH BBINICYKAa3aHHBIX 3TamoB pa3Butus aoiuHsl (Huxudoposa, 1980; Mapuenko-
Baranosa, MapueBa, 2001; T'omyGeBa, 2010). B cepenune aTiaHTHUECKOTO IEpUOaA
MPOU3pacTalid eJI0BO-0epe3oBble Jieca cpelHeTae)kHoro tumna. CpeaHeMecsyHas Temieparypa
UI0JIA cocTaBisuia okosio 15,5-17°C, cpennerogoBasi Temmeparypa — B npeaenax munyc 0,5-
1°C. B no3aHeM aTIaHTUKE CpeIHEeTae)KHbIE JIeCa CMEHMJIMCH IOKHOTACKHBIMU. 3aMETHOE
pacnpocTpaHeHHe TOJXYYHIN MIMPOKOIMCTBEHHBIE MOPObI (1y0, Bs3, opemHuK). [locmeqmsis
TPEeTh aTJIAHTHUYECKOro IMEepPHOoJia XapaKTepu30oBalach HauOoliee BBHICOKMMH TeMIlepaTypaMu
MIONS W Tojla, KOTOpblE Ha HCCIEIyeMOM TEpPpUTOPUU IMPEBBIIAIN COBPEMEHHBIE
Temmneparypuble nokazatenu Ha 2-3°C u 2-3,5°C coorBercTBeHHO. B panHecyOOopeanbHOE
BpeMsl  TOCHOJCTBOBaJM  OEpe30BO-EJIOBBIE  Ji€ca, U3 HUX IIOCTENEHHO  HCYe3alu
[IMPOKOJIMCTBEHHBIE MOPOJbI, M COKpallalach poJib €JIOBBIX JecoB. PanHecyOOopeanbHbIe
CHEKTpbl YKa3bIBAIOT HA 3HAYUTENIbHOE IOXOJOJaHUE KiIMMara, KOTOpO€ OTpa3ujoch B
noHwkenuu temneparyp utons Ha 0,5°C u roma — Ha 0,5-1°C. CpennecybOopeanbHOE
MOTEIMJIEHHE CIOCOOCTBOBAJIO IMOBTOPHOMY PpAa3BUTHIO IOKHOTAEKHBIX €JOBBIX JIECOB C
yaactem Ulmus sp., Tilia sp. u Quercus sp. CpenHsiss TemriepaTypa UIJisi COCTaBIsIa OKOJIO
17-18°C, uro nHa 1,5-2°C Bplle ueM B HacTosIIee BpeMs. 3HAUYEHUS CPEIHErOJOBBIX
TeMIepaTyp IpeBbllIaii coBpeMeHHble Ha 1,5-2,5°C. B mo3aem cyb0opeasie B cocTaBe JIeCOB
YMEHBIINJIOCh YYaCTUE IIUPOKOIUCTBEHHBIX MOPO, KeJlpa U MUXTHI. JIETHUE U CpeIHEroJ0BbIE
TEMIIepaTypbl 10 CPAaBHEHUIO CO CpPeIHUM cyOOopeaoM moHM3mauch Ha 1,5-2°C. B Teuenue
Ccy0aTIaHTUYECKOTO TMepuoja TMOJYYHIIA pPa3BUTHE €J0BO-Oepe3oBble M Oepe3oBhIC Jieca, a
TeMIepaTypHble 3HaUeHUs MPUOTU3UINCH K COBPEMEHHBIM.

OOpa3oBaBiieecss MpU MPOpbIBE MIEWKHM MeaHApa CTApUYHOE 03€p0 IOCTEHEHHO
3apacTtaeT. B ucropuu ero pa3BuTHs BBIJACISIOTCS NPOTOYHAs, 03epHas U OOJIOTHAS CTAAUHU, OT
YCIOBUM KOTOPBIX 3aBUCHUT AaKKyMYJISIUS TECYAHOTO M TOHKOJMCIEPCHOTO MaTepuana u
¢dopmupoBanue crapuuHoi daruu. B nomuHe p. Beryerabl MOIMIHOCTD CTApUYHOTO aJUTIOBHS HE
npesbiiiaeT 4-5 M. B oOHaXkeHUsAX 0cagku MPeACTaBISIOT OO0 YeTKO OOPMIIEHHbIE JTHH3BI,
KOTOpBIE JOBOJBHO SICHO OTIPAHUYEHBI OT PYCJIOBBIX IECKOB M IOCTENEHHO NEPEXOIAT B
MOMMEHHBIE OTJIOKEHHSA. B NMpOTOYHYIO CTaauio HakKalulMBaJlach O3epHO-pedHasi cyOdanus,
IIPEJICTAaBICHHAs IIECKOM MEJIKO3EPHUCTBIM, CEpPhIM C MPOCIOSMHU AJEBPUTA U TJIUHBI,
00yClIaBIUBAIOLUIMIMHU TOPU30HTAIBHYIO CIOUCTOCTh CE30HHO-PUTMUYHOTO Xapakrepa. Ocaaku
paznuyHol creneru coptupoBanHoctd (0,26-0,85). Boicokuii Ko duimeHT copTupoBku (Sc)
xapaktepeH g neckoB. CpeiHMI AMaMeTp 4YacTUIl OTJIOXKEHHH 03epHO-pedHoi cyOdarmu
pagen 0,097 MM (cMm. Tabmuiy). O3epHas M OOJOTHas CTaJAWU CBSI3aHBl B OCHOBHOM C
AKKyMYJISIIIUEH TOHKOJMCIIEPCHOTO Martepuaja 03epHO-00J0THOW cyOdaiuu B 3aCTOWHOM
o3epHoM Bomoeme. CyOdammsi clokeHa BSI3KUMH, OTJICCHHBIMH, TEMHO-CEPhIMH U
3€JICHOBATHIMHM aJIeBPUTaMU U TJIMHAMHU, TO3KE MepeKpbIThie TopdpoM. OTiokeHus HU3KOH
CTENEHH COPTUPOBAHHOCTH Marepuana (S¢ = 0,27), cpennuii nuamerp paseH 0,02 M.

XapakTepHOH OCOOCHHOCTHIO MHUHEPAIBHOTO COCTaBa CTapuyHOUM Qaruu p. Beraeras
SBIISICTCS MAaKCHUMaJIbHOE, 10 CPAaBHEHMIO C PYCJIOBOH M MOWMEHHOW (alusMu, coaepikaHue
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SMUI0TAa, WIBMEHHUTA, TeMATUTa, MHUPUTA U JICWKOKceHa. KoHIeHTpanus rpaHaTta, IUPKOHA U
pyTHJa, HAmpoTUB, MHHUManbHas (AHmpewdeBa u ap., 2015). B crapuunbiX ocagkax
JOMHHHUPYIOT MHUHEpaidbl C HE3HAYUTEIHHBIM YACIBHBIM BECOM, KOTOPBIC CIIOCOOHBI
HAXOJHUTHCSI B PEUHOM IIOTOKE BO B3BEIICHHOM COCTOSHUU U OTKJIAJBIBATHCS B CIOKOMHOM
CeIMMEHTAIMOHHOW 00CTaHOBKE.

Takum oOpa3om, B JIOJIMHE BEPXHEr0 W CpeJHEro TeueHuil p. Beruerasl B pesynbrare
CBOOOTHOTO €€ MEaHIPUPOBAHUS B TEUCHHUE TOJIOIEHA C(HOPMUPOBAIOCH OOJIBIIOE KOJIUYECTBO
CTapUYHBIX 03€p, MpHYeM OOJBIIMHCTBO W3 HHUX O0pa30BalOCh MPH CIPSMICHHH KPYTBIX
NeTIe00pa3HbIX M3JIYYMH B NEPUOJ] TMOBBIIICHUS BOJAHOCTH PEKH B cepeauHe cybbopeana u
paHHeM cyOaTJIaHTUKe. AKKyMYJISIIUSL 03€PHBIX OCAJIKOB MPOTEKalla B YCJIOBUAX MPOTOYHOIM,
03epHON M OOJOTHOW CTAgMil Pa3sBUTHUA CTAPHUIIBI MPH KOTOPBIX C(HOPMHUPOBAIUCH O03EPHO-
pevHas U 03epHO-00JI0THAs cyOdaruu.

Hccneoosanus 6bINOIHEHbL npu Qunarncosoil noooepoicke  Ilpoepammol
¢dynoamenmanvuvix ucciedosanuit. PAH Ne [15-18-5-41 «Keapmep Apxmuueckux patloHog
Esponetickoco Cegepo-Bocmoka Poccuu: cedumenmozenes, cmpamuepaghus, naieoceoepadus,
nosesnvle UCKonaemuley.

Cnmcok Jureparypbl
1. AagpenueBa JL.H., Mapuenko-Baramosa T.U., Bypasckas M.H., T'ony6era IO.B.
IIpuponnas cpena HeoruielictolieHa u rojoreHa Ha EBpomneiickom CeBepo-Boctoke Poccum.
M.:TEOC, 2015. 224 c.
2. T'ony6eBa HO.B. Ilaneoreorpadus u mnajaeokIuMaT IO3THEICTHUKOBbS M TOJOLEHA B
CeBEpHOM U cpenHed mnoxa3oHax Taiiru Tumano-Ilewopo-Boerueronckoro peruona (1o
MAJIMHOJIOTMYECKUM JaHHBIM): ABTOped. Auc.... KaHid. reoi.-MuHep. Hayk. CoikTbiBKap, 2010,
19 c.
3. Mapuenko-Baranosa T.M., Mapuesa H.A. IlanuHonoruueckas W  JIUaTOMOBas
XapaKTepUCTUKU TPUPOJHOM Cpeapl B TOJIOIEHE pailoHa cpenHel Beruerast / BectHuk
Nuctutyra reonorun. CeikTbiBKap: ['eonpunT, 2001. Ne 10. C. 6-9.
4. Hukudoposa JI.JI. M3meHeHue npupogHOW cCpeapl B TOJOLIEHE HA CEBEPO-BOCTOKE
Esponeiickoit yvactu CCCP: ABtoped. nuc.... kauj. reorp. Hayk. M., 1980, 25 c.
5. Yepnos A.B., HE. 3apeykas, A.B. [lanun DBomouus M AUHAMHKA BEpXHEW M CpeqHEi
Brraerasl B rosnouene // U3Bectus Pycckoro reorpaduueckoro obmectsa. 2015. T. 147, NoS.
C. 27-49.

EVOLUTION OF LATE WEICHSELIAN LAKES IN NORTHWEST RUSSIA

A. Gorlach 2, T. Hang *, V. Kalm *
! Institute of Ecology and Earth Science, University of Tartu
2 Northern Water Problems Institute, Karelian Research Centre of RAS

At southeastern flank of the Late Weichselian Scandinavian Ice Sheet (SIS)
topographical conditions predestined the formation of vast meltwater bodies dammed by ice
margin. Reconstructing ice lake histories in that area has considerable importance for
understanding deglacial meltwater budget, the role of meltwater reservoirs on regional melting
rate and sedimentation processes and in general the contribution of ice sheets to the sea-level
rise in response to past climate warming.

Glacier pressure on underlying rocks resulted in significant glacioisostatic adjustment,
which certainly displayed an important role in the development of glacial lakes during
deglaciation. To simulate the glacioisostatic tilting our modelling approach used a simplified
and extrapolated geophysical model from Lambeck and Purcell (2003) as this model has shown
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good results in areas with poor geological or geodetic data and coincides well with the local
tilting estimations made in the study area [lemumos, 2006; Rosentau et al., 2007].

The study area covers northwestern Russia and northern Belarus where active ice streams
of Karelian ice stream complex [Boulton et al., 2001; Kalm, 2012] and a smaller Peipsi ice
stream operated during the Late Weichselian time. We restricted the modelling area
considering the mapped ice limits to be isochronous. Proglacial ice-lake configuration and
bathymetry was modelled for 7 time slices between 19.0 and 13.8 ka BP using most detailed
ice margin location [Kalm, 2012] updated in northeastern part of study area [/lemumgo, 2005]
and latest investigations of chronology [Stroeven et al., 2015].

Topography at the time being modelled was reconstructed using GIS techniques, where
the interpolated surfaces indicating glacioisostatic tilting were removed from the Shuttle Radar
Topography Mission (SRTM) and from GTOPO30 data. Relative spatial resolution (~30 m for
SRTM and ~900 m for GTOPO30) of the digital elevation model (DEM) proved to be
reasonable for mapping critical thresholds in order to determine negative landforms, which
could potentially hold a glacial lake. We did not consider the impact of erosion and deposition
synchronously or subsequent to the time being modelled.

Where possible the lake ID follows Kvasov (1975) otherwise local geographical names
have been used. In sum, our modelling results are consistent with previous ice-lake
reconstructions [KBacos, 1975; Pavlovskaya, 1999; Rosentau et al., 2004; Hemumos, 2004;
2005, 2006; Kapnyxuna, 2013] in the study area.

Modelling shows that the total ice lake volume in the study area was lowest (300 km3)
during the LGM when the ice sheet reached the Baltic basin watershed at most areas. At that
time a series of small scale ice-lakes existed in proximal part of the uplands was drained off the
outermost glacial limit towards the basins of the Black and the Caspian Seas.

Computed ice lake area and volume of ~51000 km2 and ~2000 km3, respectively, was
the biggest during the high stand (110 m) of the Privalday Lake. But it should be mentioned
that given characteristics rather underestimate the real lateral dimensions and volume of ice
lakes as the modeling was based on mapping critical thresholds and filling the depressions
potentially being able to hold meltwater bodies and no erosion at the thresholds was
considered.

Our modeling approach supports the conclusion about somewhat earlier existence of
Polotsk Ice Lake maximum phase in northern Belarus and westward rerouting of glacier
meltwater already around 17.5 ka BP which is some 1.5 ka earlier than hitherto supposed.
Meltwater drainage from ice-dammed lakes existed onto slopes of Valday heights and further
north at that time lasted into Caspian basin. Reorienting of drainage from these lakes to Baltic
basin have occurred ~15 ka BP.

Ensuing the LGM gradual degradation of the glacier released the lowlands and promote
the formation of large ice-dammed lakes there. Inconsistent opening of lower located
thresholds in cases led to rapid decrease of lake levels and discharge of huge volumes of
meltwater. This was the reason of intense erosion of drainage channels and the subsequent
reduction of the lake levels. Most prominent example of it is Privalday Ice Lake — the biggest
proglacial lake which existed in the study area. At 14.6-14.4 ka BP Privalday Lake drained to
the west towards the early Baltic Ice Lake (BIL). Released ca 1500 km?® of water roughly
estimates about 20% of early BIL water volume. Such an amount of additional water was likely
to have drained through the Oresund threshold area between BIL and the sea and as that was a
part of the SIS meltwater contribution to the corresponding Meltwater Pulse (MWP) 1A event.

Range of calculated ice recession rate in the study area is changing between 40 and 220
m/yr correlating well with earlier calculations [Boulton et al. 2001; Lunkka et al. 2001,
Lasberg and Kalm 2013; Stroeven et al. 2015]. The lowest ice recession rate as well as the rate
of areal loss of the glacier correlate well with the Heinrich Stadial 1 (HS1) cold event at around
17.5-16 ka BP and the max recession rate largely correlates with the onset of Bolling (GI 1e)
warming. But caution must be exercised while drawing further correlations with climate
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fluctuations because of destructive role of vast ice lakes as was demonstrated by locally highly
variegating rate of ice recession.

Multiple factors differently affected GIS-based palaeoreconstructions. Thus currently
used glacioisostatic tilting effect shows insignificant changes in lake parameters compared to
modelling with horizontal water table. At the same time our modeling approach demonstrates
to be very sensitive to the (local) ice margin location as small changes in its configuration
could open or close the critical drainage thresholds. It is difficult to estimate the uncertainties in
ice margin locations as reconstructions are based on a range of geomorphological and
chronological data with highly different characteristics and potential errors. Another important
factor is simplification of glacier degradation process by considering ice limits as time
synchronous and by focusing on limits of active glacier and neglecting the areas of dead ice
distribution. Glacier retreat chronology and especially synchronicity of behaviour between
different ice tongues could have impact on order of transformation of fluvial network and
related processes.

Overall, the modelling of deglacial events and palaeohydrology of SIS has been
demonstrated to work on large reservoirs while the existence and dimensions of smaller
meltwater bodies need further local and regional studies.
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THE DYNAMIC OF THE HYDROGRAPHIC NET OF VISHTYNETS HIGHLAND
(KALININGRAD DISTRICT) DURING LATE NEO PLEISTOCENE AND EARLY
HOLOCENE.
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This article presents the reconstruction of the history of lakes, located on the Vistytis hills
and sedimentation processes. For the reconstruction it was used a digital elevation model and
results of lithological analysis and radiocarbon dating of bottom sediments of lakes Chistoe,
Protochnoe, Kamishovoe and the peat-bog Shombrukh. Lake Kamishovoe (192 a.s.l.) and
Chistoe (207 a.s.l.) formed at intermoraine or interkame depressions as a result of flooding of
melt water. Swamp Shombruh (187 a.s.l.) in the Late Pleistocene, most likely belonged to the
basin Vishtynetskoe glacial lake and 9774 cal. BP by reducing the level of water formed like a
swamp. Protochnoe Lake (153 a.s.l.), located in the paleostream valley, formed as a result of
thermokarst processes.

JIAHAMMKA THJIPOTPA®UYECKOM CETH BUIIITBIHEIIKON
BO3BbIINEHHOCTH (KAJTMHUHI'PAJICKAS OBJIACTD) HA PYBEXKE
HEOIVIEUCTOHEHA U I'OJIOLIEHA.

I0.A. Ky6JmuKHI711, I.C. XapHHZ, JLA. Cy6eTT01’3, X.A. ApCJ‘IaHOB4
LPITIY um. AV I'epuena, Canxt-IleTepOypr;
2 ATIIaHTHYECKOE OT/ICICHHE WNucturyra okeanosornu um. [LI1. [lIupmosa PAH,
3 WuctutyT Bogubix mpobiem Cesepa Kapenbckoro Hayunoro nentpa PAH,
[Terpo3aBonck;
*Cr16I'y, Canxr-TlerepGypr

N3yueHne u3MeHEeHU NPUPOIHBIX 0OCTAHOBOK IPOIILJIOrO B HACTOSIIEE BPEMsl SBISETCS
aKTyaJIbHbIM, IOCKOJIbKY 3HaHHUS O TOM, Kak OyIyT TpaHC(OPMHUPOBATHCS T€ WM HHbBIE
re0CHCTEMbl MOTYT OBITh MOJYYEHBI TOJBKO B pe3ysIbTaTe HMCCIEJOBaHHUA MX W3MEHEHWH B
npouuioM. JIaHHBIE O  JIMTOJIOTUYECKOM CTPOEHMM JOHHBIX OTJIOXKEHHUH O3€p IMO3BOJISIOT
BBIMOJIHATh ~ Majieoreorpaueckue  peKOHCTPYKIUHM, a TakkKe HU3ydaThb IPOLECCHI
CEIMMEHTOTeHEe3a M U3MEHEHUS TUIPOJIOTMUECKUX PEKUMOB BOJHBIX 00BEKTOB B IpoluioM. B
UCCIIEIOBAaHHUH Tajeoreorpaduu pernona 0ocoboe MecTo 3aHUMAeT TePPUTOpUs BumTsinerkon
XOJIMHCTO-MOPEHHOM TPsi/ibl, Kak HauOoJee ciabo n3ydeHHou. [ peKOHCTPYKIIMHU TTPOIIECCOB
OCAJIKOHAKOIUIEHUs] OBbUIM BBIOpaHBI o03epa W OOJOTO, PACHOJOXKEHHbIE Ha Pa3HBIX
TUTICOMETPUUYECKUX YPOBHSIX.

62



Metoabl ucciief0BaHUsl BKIIOYAIM TOJIEBBIE pa0oOTHI (MpoOo0TOOp) U 1abopaTopHbIe
ananmusbl (pagmoyraeponnbiii, [IIITI, muronmormyeckuii). [ns ompeneneHus TUNa JOHHBIX
OTJIO’KEHUH ObLIa MPUMEHEHA KJIACCU(UKAIIHS 110 COJCPKAHUIO OPraHUIECKOTO BEIIECTBA: TIPU
[T menee 2% - rimHa, 2-6% ruTTHeBas riauHa, 6-20% rnuHuctas ruttus u 6oiee 20% -
rurtus (Miettinen et al., 2007). Ludposas Moxmenp penbeda co3gaHa ¢ HCIOIb30BaHUEM
nporpamm Global Mapper 16 u Golden Software Surfer 13.

Pesynbratsl necnenoBanus orobpaxkens! Ha puc. 1. (Kyomunxwuii u ap., 2016).
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Puc. 1. Pe3ynbrarsl uccienoBanus

Oo6cy:xnenne pe3yabTatoB. lcciaenyemble OOBEKTHI HAXOJATCS HA  Pa3sHBIX
TUIICOMETPUUECKHUX YPOBHSAX B HEMOCPEJICTBEHHOM OMM30CTH ApPYyr OT apyra. PaccrosHue
MexIy Hanbosee yaaneHHbIMH o0bekTamu (03. [IpoTouHoe u 03. HucToe) He MpeBbIIaeT 8 KM.
Tem He MeHee, H)KHUE YacTH Pa3pe30B JOHHBIX OTJIOKEHUN paznyaroTcst Mexay co0oil, 4To
TOBOPUT 0 paznuuuu B ux popmupoBanuu. O3epa KambimoBoe u Yucroe, pacnonokeHHbIe Ha
BBICOKHX THUIICOMETpUYECKUX OTMETKax 192 u 207 cOOTBETCTBEHHO, UMEIOT CXOKEE CTPOCHUE:!
HIDKHSSL YacTh KEPHOB JIOHHBIX OTJIOKEHHH Mpe/icTaBlieHa cepoil TUTTUEBOM TIIMHOM, ¢ TEMHO-
OypeIM mpocioeM TUTTHH Ha TiryomHax 1060-1064 cm (03. Kamermosoe) u 689-704 cm (03.
Yucroe). JlauHblil mpocioil TuTTuM umeeT Bo3pacT 13714 kan. yn.H. M ero QopmupoBaHue
cooTHOCHTCS ¢ moTeruienneM amtepéna (Kyomuukwuii u mp., 2014a; Druzhinina et al., 2015), u3
4yero cieayer, utro o3zepa chopmupoBanuck panbine 14000 n.H., T.e. B paHHEM JapHace.
Hccnenyemas TeppUTOpHs 0CBOOOAMIACH OTO Jibjaa mopsiiaka 16,5 teic. kam. ja.H. (Hughes et al.,
2016), 4TO O3BOJISECT MPEIMOIOKHUTh, YTO HAYATIO CEAUMEHTAIMU HAYaloch B epuoa 16,5-14
ThiC. .H. O3epo KambimoBoe u 03epo Uucroe oOpa3zoBaiucCh MOCHe OTCTYNAHUS JICAHUKA B
MOHMKEHUSAX MOPEHHBIX TIPS, C MOMEHTA X BOZHUKHOBEHUS U 10 HACTYILICHHS aJNIEPECKOr0O
NOTEIJICHUs] B 03epax IMpeoOsiajal auIOXTOHHBIM THUI CEAMMEHTAlUU, I KOTOPOTO
XapakTepHO TMpeodiasaHie MHUHEPareHHOro OCAJAKOHAKOIUICHHSI HaJ OpPraHOTEHHBIM B
YCIOBUSX XOJIOAHOTO KIUMaTa M MEpPUINSIUAIbHON pacTuTenbHOCTH. C  HaACTyIUIEHHEM
ajyiepea IPOUCXOAUT U3MEHEHHE B CTPOEHUU JOHHBIX OTJIOKEHWIl C TMTTHEBOM IJIMHBI Ha
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TUTTUIO, YTO CBA3aHO C YBEJIWYCHHEM pOJHM OPraHWYECKOro BemiecTBa B (POpMUPOBAHUH
JOHHBIX OTJIOKeHUH. POopMUPOBaHUE OTIOKEHHUH ¢ OOJIBIIUM COAECpPKAHHUEM OTPAHHUYECKOTO
BEIIIECTBA CBS3BIBAIOT C YIYYIICHUSMH KIMMaTH4eCKuX oOctaHoBok. Okono 12700 xam. J.H.
MPOUCXOJUT CMEHAa B CTPOCHUU OTJIOKEHHH C Oojiee OpPraHoreHHOW THTTHUHM Ha Oolee
MHUHEPAIbHYIO TUTTHIO, YTO TOBOPUT 00 YCHIIEHHH POJIM aJUIOXTOHHOTO BEIIECTBA B MpOIIEcce
OCaJIKOHAKOIUICHHUS, CBSI3aHHOTO C IOXOJOJaHHMEeM MO3AHero Apuaca. B Hauane rosoueHa
(11700-11000 xan. J.H.) B COCTaBE JOHHBIX OTJIOKCHHUH HAYMHACT YBEIUYMUBATHCS JOJIS
OpPraHMYECKOro BelIecTBa M C OOpeanbHOro MEepHoja HAKAIUIMBAIOTCS MPEHUMYIIECTBEHHO
ruttad. (Kyomuukuii u np., 2014a; Druzhinina et al., 2015)

bonoro [lloMOpyx pacnosioxkeHo B 2 KM K 3arajy oT 03. BumrHeiHenkoe, Ha BeicoTe 180
M Haj y.M. HmwkHss yacTh paspe3a JOHHBIX OTJIOKeHHH Oonorta LllomOpyx mpexacraBieHa
[JIMHOM, YTO TOBOPUT O MPHUHAJICKHOCTH HCCIEAYEMONW KOTJIOBHHBI K 03€pPHO-JIETHUKOBOMY
OacceiiHy B TO3/HENIECIHUKOBbE. YUUTHIBas TOT (akT, YTO BO BpeMs (OPMHPOBAHHUS TIIMH
TUIICOMETPUUYECKUN YpOBEeHb OosioTa ObLI HAa 7-8 M HUXKE COBPEMEHHOro (eciu BbIYECTb
MOIITHOCTh TOp(da, HAKOIUIEHHOTO B TOJIOIEHE), TO MOXXHO HPEIINOI0XKUTh, YTO KOTJIOBHHA
Oonora Moryia OBITH 3aTOIUIEHA BOJAMH Mpa-BUIITBIHEIIKOTO 03epa, THICOMETPUYECKUN
YPOBEHb KOTOPOTO B HACTOSIIIIUN MOMEHT coctaBiiseT 172 M Hax y.M. (Bumrsinenkoe..., 2001),
a BO BpeMsl IMO3HEJICTHUKOBBS MOT €ro MHpEeBbIIIaTh U JIOCTUraTh OTMeTKH Oosiee 180 M.
YpoBeHb BOJbI BUIITBIHELIKOTO 03€pa MOT MOHU3UTHCA 0K0J10 11690 Kkaii.j1.H. BO BpeMs cIlycKa
banTuiickoro J1eIHUKOBOTO 03€pa, MOCIE YEero B YK€ H30JMPOBAHHOM HEOOIBIIOM O3eplie
Havyamu QopmupoBathesi ruTTHH W TOpd. Ilpocioit mecka, 3aneraromuii Ha TUTTUSX U
BCTPEUAIOLINIICS TaKkKe B HIDKHUX TOP(SHBIX TOPU30HTAX, CBS3aH C STamamH Mpoliecca
JPEHUPOBAHMSI ¥ U3OJIALIMU KOTJIOBUHBI 00J10Ta OT BoA BumrsiHenkoro o3epa. Brie npocnos
mecka IO pa3pe3y 3alieraeT CeMUMETpoBas Toima Topda, BBIXOAAIIAas HA JTHEBHYIO
MOBEPXHOCTh, cpopMupoBaBiiasics 3a nociaennue 9500 m.H.

Ozepo [IpoTouHoe pacnosiokeHo Ha BbicoTe 153 M Hax y.M. OTI0XKEHHUS] HUKHEW 4acTh
paspesa npejacTaBieHbl TOPPOM, 3alleralollluM Ha MecKax C TpaBUEM, Pa3MEPHOCTb KOTOPOTO
yBenmuuuBaetcs ¢ rayouHon (Kyomuukuit u np., 20146). IlogoOHas cTpaturpadus mo3Boisier
IPENIOJIOKUTh, YTO OOBEKT 00pa3zoBajicsi B pe3yJbTaTe TasHUS MOrPeOEHHOro JbAa -
noI00HbI TeHe3UC 03ep pacmpocTpaHeH sl paccmarpuBaemoro perunona (Napelka et al.,
2013). Mnst paccMOTpeHHsI BTOPOTO ClieHapus Oblia co3jgaHa mudpoBas MOJENb penbeda,
aHaJIN3 KOTOPOW IO3BOJISET MPEIIOJIOXKUTh, YTO IETPECCHUsi, PACIIOIOKEHHAs FOJKHEE 03€pa
Moria OBITh 3aHSATa MEPTBBIM JbJOM. [lOTOKM Tajoi BOABI MPOTEKAIM B CEBEPHOM
HalpaBJIEHUU KaK pa3 4epe3 KOTJIOBUHY 03€pa, Tak Kak TasHUe JbJa UIET OT nepudepuu K
LIEHTPY, a 03€pO PacHoIOKEHO KaK pa3 Ha nepudepuu, TO MOXKHO MPENNONI0KUTh, YTO MECOK C
rpaBUEM, BCKPBITHII HaMHM, MPeJICTaBIIseT COOOH ayuToBHaIbHbIe oTiokeHus. [locie Toro, kak
MEpPTBBIH JIe]l pacTasj OKOHYATeJbHO, HaYaJICA MOCTETIEHHBIN Mpollecc TasHUs MOTPeOEHHOTO
JbJa, nepas (asza koroporo o0ycnoBuiIa GopMupoBaHUe U 3a00TaYNBaHUE KOTIOBUHBI 03€pa
okono 12101 xam. mu. (10300 ct JLH.), TO €CTh Ha pyOeke MO3JHEro TUICHCTOIeHa |
rojouneHa. 3Has, 4To MOIIHOCTh Topda COCTaBISAET BCero 15 cM, MOXKHO MPEINOI0KHUTh, YTO
00JIOTO CyIIECTBOBAJIa HE TTPOIOJDKUTEILHOE BpeMs — MPUOIM3UTENpHO, HE Oomee 50-100 ser.
[To mepe TasHus MOrpeOEHHOrO JibJla YBETUYMBAETCS INTyOMHA BOJOEMa, B pE3yJbTaTe Yero
MIPOUCXOIUT CMEHAa OOJIOTHOTO TUIIA OCAKOHAKOIIEHUS Ha 03€PHBIN.

HccnenoBanust mpoBojsaTcss npu ¢uHaHcoBoi mogaepxku POOU Mon wp 15-35-
50721; PTO-PODU 13-05-41457.
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THE HISTORY OF SMALL LAKES OF THE CENTRAL PART
OF THE PSKOV LOWLAND

Karpuhina N.V.*, Konstantinov E.A.*, Kurbanov R.N. *, Dergach A.A.**
*Institute of Geography RAS, **Lomonosov Moscow State University

The geological and geomorphological structure of small lakes of the central part of the
Pskov lowland was studied on data from boreholes. We were investigated four lakes
(Gorodischenskoe, Belaya Struga, Bolshoe, Chernoe). Genesis of lake basins, the
sedimentation rates and Late Pleistocene - Holocene water-level changes were reconstructed on
the basis of the sediment stratigraphy by radiocarbon and geochemistry methods.

It was found that all lake basins of glacial origin but have a different mechanism of
formation (kettle - Chernoe; relicts of the ancient lake - Belaya Struga, Bolshoe; relict-dam lake
- Gorodischenskoe). The formation of two last types of lake basins was in the Bolling. Mineral
matter was accumulated into basins and its rates were low. At the Allered the water-level of
such lakes dropped and lake basins exposed swamping processes. The development of kettle
basins was connected with the melting of buried ice blocks (Allered to Boreal). At the
beginning of Holocene (Preboreal, Boreal) the water level all lakes rose, the sedimentation rate
increased and organogenic matter prevailed.

HNCTOPHUS PABBUTHS MAJIBIX O3EP IEHTPAJIBHON YACTH
IICKOBCKOM HU3MEHHOCTH

Kapryxuua H.B.”, Koncrantunos E.A.*, Kyp6anos P.H. , Jlepkau A.A."
Wuctutyt reorpadpuu PAH, Mocksa, natalia_karpukhina@mail.ru
MI'Y um. M.B. JlomonocoBa, I'eorpaduueckuii paxymnbrer, Mocksa
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B npenenax nentpanpHO yacTu [ICKOBCKO# 001aCTH, OXBaThIBAIOIIEH OKOJIO 5 THIC. I(Mz,
Haxoautcs 6onee 150 manbix o3ep. Bo3pacT 3Tux o3ep omnpenensiercss BpeMEeHEM JCTIIAIUaIIH
ucciaeayemoit Tepputopun - 15,7 - 15,0 kan. t.oru. (Kalm et al., 2012; Kaprnyxuna, 2013), a
TaK)Ke BBITAUBAHMEM MEPTBOTO M MOTPEOSHHOIO JIbJa.

Wzyuenue wuctopuu Mmanbeix o3ep I[ICKOBCKONW HH3MEHHOCTH MPEACTAaBISET OCO0YIO
aKTyaJIbHOCTh I JIAHHOTO PETHOHa, B CBS3U C e€¢ Cinaboil M3y4eHHOCThI0. McciemoBaHus
[IckoBckHX 03ep 3aTparuBalid, TJIABHBIM 00pa3oM, BOIPOCHl UX Mopdonoruu, Mopdomerpuu,
UXTHO(hAyHBI, PEKE TUIPOJIOTHH. EJIMHCTBEHHBIM aBTOPOM, 3aHHMABIIUMCS H3y4YCHUEM
ucropun o3ep O6b11 B.K. Jlecnenko (Jlecuenko, 1988 u ap.). Ho, u B ero tpyaax, oTCyTCTBYIOT
JaHHBIE TI0 a0COJIOTHOMY JaTUPOBAHUIO OPraHOTEHHBIX OTJIOXKEHHH, YTO CYIIECTBEHHO
CHU)KAeT JOCTOBEPHOCTh IMOJYYEHHBIX pe3yJabTaToB. TakuM oOpa3om, CTENEeHb U3YyYEHHOCTH
BOIIPOCA OCTAaeTCsl KpailHe HHU3KOW MO CPAaBHEHUIO C MPUICTAOIIUMHU TEPPUTOPUSIMH Kak
Poccuiickoit ®enepauuu (Mctopust 03ép..., 1992; 1998), tak u Dcronun (Mcropus o3ép...,
1992; 1998; Saarse, 1990; Kihno, 2011 u nap.). Pe3yabTaThl HACTOSIIEIO HCCIICAOBAHUS
MO3BOJIAT OMPEICNIUTh BpeMsi M MPUYMHBI OOPa30BaHUS O3EPHBIX KOTJIOBHH, MPOCIEAUTH
WU3MEHCHUS THUIPOJIOTHUECKOTO PEKHUMA, a TAKXKE IMOJIYUUTh MEPBHIC CBEIACHHS 00 IBOJIOIUU
03€PHOT0 0CATKOHAKOIICHUS B IIEHTPAIbHON YaCTH HU3MEHHOCTH.

B xoxe uccnenoBanus HamMu ObLIO BBIOpaHO udeThipe o3epa (I"opomumenckoe, YepHoe,
benas Ctpyra, bonbiioe), pacnoioeHHbIe B IEHTpalibHOI YyacTu [IckoBckoil HM3MeHHOCTH. B
XO0JI€ T€0JIOr0-TeOMOP(OIOTHIECKOTO UCCIeIOBAHMS 03€p OBLIO YCTAaHOBIIEHO, YTO OHU UMEIOT
pa3HbIil MexaHU3M 00pa30BaHUS 03€PHBIX KOTJIOBHH.

B Teuenme momneBoro stama paboT OBLIO MPOW3BENECHO OypeHHE IOHHBIX OTIIOKECHUHN
o3ep. PaboTsl Mo OypeHHIO OCYIIECTBISIIUCH B 3MMHUIN MEPHO/] C MOBEPXHOCTHU JibJa. bypenue
MpeaBapsUIOCh TPOMEpaMHu TIIyOHH 03epa Mo 3apaHee HaMEYEHHBIM MPOGUIsM ¢ maroM B 50 m.
C 1enpio MOMy4YeHUS MAKCUMAIIbHO MOJHOW M HETYpOMPOBAHHOM KOJIOHKH O3€PHBIX OCAIKOB
st OypeHusi BBIOMpAJICS YYacTOK O3€pPHOr0 JIHA, HUMEIONIMI HAuOOJBIIyI0 TIyOMHY U
3HAUUTENbHOE YAalleHUue OT Oeperos.

K HacrodiemMy MOMEHTY y»e€ BBIOJHEHBI BAJIOBOM XMMHUYECKUW aHAIU3 OTJIOKEHHUN U
paaNoYIJIEpOIHBI aHaNIM3, YTO TMO3BOJIMIO B KaXJIOM M3 O03€p BBIICIUTh MECTHbBIE
crparurpaduyueckue ropu3oHThl. M3 BCeX KOJIOHOK 03€pHBIX OTJIOKEHUHN CIIUHTUIUIAIIMOHHBIM
METOJIOM TOJIYYE€HbI PaJHOYIIEpOAHbIE JaThl MO O0IIeMy OpraHuveckoMmy yrieponay. Ha
ocHoBaHuH “'C JATUPOBOK OBUTH MOCTPOEHBI MOJIETN OCaIKOHAKOIUICHUS B 03€pax, MPexJe
BCEro, Jarolirue NHPOPMAIUIO O CKOPOCTSAX 3aMOTHEHUS 03€PHBIX KOTIOBUH.

Pesynbprarel uccnenoBaHus o03ep B IEHTpaidbHOM YacTh I[ICKOBCKOM HU3MEHHOCTH
MOKa3aJi, YTO 03€pa 3/1eCh JIEAHUKOBOIO MPOMCXOXKACHHS, HO BCTPEUAIOTCA U CMELIEHHOTO
(peMKTOBO-TIOANIPYAHOTO). ABTOpaM yAaJIOCh HCCIEAOBaTh Hambolsiee pacrmpocTpaHEHHBIE
TeHEeTUYECKHUEe THUIMBl JIETHUKOBBIX o3ep (AceeB, 1974) B mpeaenax LEHTPAIbHOM YacTH
[lckoBckoit  Hu3meHHoctu: penukrtoBele (bemas Crpyra, bonwmioe), mpocamodHo-
rsuokapcToBeie (UepHoe), penukToBo-nioanpyansie (I"opoauiieHcKoe 03epo).

['eneTnyeckue 0COOEHHOCTH (POPMHUPOBAHUS KOTJIOBUH OTPAa3WJIMCh U HA BpEMEHU
3aJI0’KEeHHUS 03€pHBIX KOTIOBUH. Hauano opmupoBaHusi KOTIIOBUH PEIUKTOBBIX (OCTATOYHBIX )
o3ep (benas Ctpyra, bosbiioe) COOTHOCUTCS ¢ Ha4ajioM O€JUIMHTa U TIPUYPOUYCHO KO BPEMEHHU
nerpaganuu  [IckoBckO-BenMKOperkord Jsonactd YyACKOro MOTOKa MO3JHEBAJaNCKOro
oieieHeHnus. B 3TO BpeMs BIoiib OpPOBKM AaKTHBHOTO JIEAHHWKA MPHUMBIKAIOT OOIIUPHBIC
MPUIEIHUKOBBIE BOJOEMbI, YPOBEHb KOTOPBIX MOHM)KAETCS B IMPOIECCE MUrpaluu Kpas
neaHuKa Ha ceep. [locme oTCTymaHus JeTHUKA W JTUKBUIAIIUN TPHICTHUKOBBIX BOJJOEMOB B
MOHIDKEHUSAX penbeda EeHTPATbHOW YacTH HU3MEHHOCTH COXPAHWIUCh MEIKOBOIHBIE
PENIMKTOBbIE (OCTATOYHBIE) BOJOEMBbI. B Takux o3epax BIUIOTH A0 ajuiepeAa OTKIIAIbIBAJICS
MUHEPATBHBIA MaTepHall, MPUHOCUMBIN 3a CYET Pa3MBITHUS OEpEeroB M aKTHBHBIX MPOIIECCOB
JIETIOBHAIBHOTO CMbIBa Ha BojiocOopax. CKOpPOCTh CeIMMEHTAIMH B 3TO BpeMs Oblia Hu3kas. K
Hayajly ajuiepe]a ypOBEHb ATHUX O3€p CYILIECTBEHHO IOHMXKAETCSA, U OHU TIOJBEPraroTcs
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nporeccaM 3abomaunBanug. C Hayajna TOJIOIIEHA, B CBSA3M C HApACTaloOIIEH CTENeHbIO
YBJIQXXHEHUS, YPOBEHb BOJbl IOBBIMIACTCA W HAYMHACTCS MEPEXO0J OT MHUHEPAIbHOIO K
OpPraHOI€HHOMY OCaJKOHAKOIUIeHHI0. CKOPOCTH CEAMMEHTAllMU CYILIECTBEHHO BO3pacTaloT, B
pe3ysibTaTe 4ero Oo3epHble KOTJIOBHUHBI OBICTPO 3aMOJNIHAIOTCA ocaakamu. B 3aBucuMocTu OT
TOTO KAaKOW THUIl OCaJKOHAKOIUIGHHS IpeodiazaeT B BOAOeMe (OpPraHOT€HHBIA WM
MUHEPAJIBHBIN) 3aBHCAT MpPOLECChl pa3BUTHA o3epa. Eciu opraHoreHHbIH, TO KOTJIOBHHA
OBICTPO 3aIONIHSAETCS OCaJKaMH, 03epo MejeeT U 3abonaumBaercs. [IpuMepom MOXKeT cTaTh
03epo bosbiioe, coBpeMeHHass KOTJIOBUHA KOTOPOrO B JECATKH pa3 MEHbIIE €€ IEepBHUYHON
KOTJIOBUHBL. B o3epax, rae MUHEpaJbHAas COCTaBILAIOIIAS IPEBAIUPYET, CKOPOCTHU
OCa/IKOHAKOIUIEHUSI TaK)K€ BBICOKHE, HO TEHACHIIMU K COKPALICHUIO aKBAaTOPHM BOJOEMa HE
Habmonaercs (o3epo benas Ctpyra) BciieCTBUE 3HAYUTEIHHOM NEPBUYHON TTTyOUHBI 03€pHOM
KOTJIOBUHBI. Ba)KHO OTMETHUTH, UTO PEIIMKTOBBIE O3€pa AOMHHHPYIOT B LEHTPAJIbHOW 4YacTU
IIckOBCKOM HU3MEHHOCTH.

B npenenax 3aHApPOBBIX paBHHUH, KOTOPBIE MPUYPOUEHbI K 3amaJHbIM M BOCTOYHBIM
O6opram  [IckOBCKOW  HU3MEHHOCTH HIMPOKO  pPAclpOCTpaHEHbl 0O3€pa  MPOCa04HO-
IAIMOKapcToBOro tuma. [Ipennocbuiku Uit oOpa3oBaHUsI TaKUX O3EPHBIX KOTIOBUH OBLIH
CO37aHbl B MOMEHT JErpajaluu JIEJHUKA JIY)KCKOW CTaauu, BO BpeMs (opMHpOBaHUS
3aHIPOBON paBHUHBI M TMOrpeOEHUs OTIENbHBIX TJBI0 MEpPTBOrO JbJa B  TOJIIE
(GIIOBUOTISAUANIBHBIX OTJIOKEHUN. B mo3aHeNneAHUKOBbE, B YCIOBUSAX CYXOrO U XOJIOJHOTO
KJIUMaTa TIIBIOBI JibJla HAXOJAUIUCH B 3aKOHCEPBUPOBAHHOM COCTOSIHMH, HO B ajuiepene, Koraa
KJIMMAT CTal TeIuiee U BIaKHEe, HA4alHuCh MPOIECCH MPOTAauBAHMS MOTPEOCHHBIX TIIBIO JIb/A.
CornacHo TOJTYy4YEeHHBIM HAMU JIaHHBIM, OKOHYATEJIbHOE BBITAWBAaHUE MOTPEOEHHOTO JbAa B
npejenax paloHa MCCIEAOBAaHUS IMPOUCXOAUT K Oopeany. Bmecre ¢ Tem, ¢ MOMEHTa TasHUS
[JIBIOBI HAYMHAETCSl MPOLIECC OCAAKOHAKOIUIEHUsT B o3epe. Kak M B OMNHMCAHHBIX BBHIIIE
PEIUKTOBBIX BOJOEMAax IEPBOHAYAIBHO JUIAUPYET MHUHEPAIBHBIA THIl OCAJIKOHAKOIUICHHMS.
[TpuBHOC MaTepuana OCYyIIECTBISETCS, TJIaBHBIM 00pa3oM, 3a CUeT BBITasBINEH aOIAMOHHON
MopeHbl. HauumHasi ¢ rosomeHa CKOpPOCTHM CEIMMEHTAllMd YBEIMYMBAIOTCS, INpeolianaer
OpPraHOTE€HHOE OCaJIKOHAKOIUIGHHWE, B pe3ylbTaTe 4Yero BOAOEMBI OBICTPO MENCIT U
3a0omaunBatoTcsi. CTOUT OTMETHTb, YTO B IpeAesax MCCIeI0BAaHHOW 3aHIPOBON PaBHUHBI
4aCcTO BCTPEUAIOTCs HEOOJIBIINE OKPYTJIbIe 3a00JI0YEHHBIE YYACTKH.

Ozepa pPETUKTOBO-NIOANPYIHOTO THMA SBISIOTCS JOBOJIBHO PEIKUM SIBJICHHEM B
npenenax LeHTpanbHOW 4acTu IIckoBckoll HuM3MeHHOCTH. Takue o3epa BCTpEdaroTCs Ha
3amajJHOM OKpaWMHE HU3MEHHOCTH, Ha TPaHUIE C BO3BBIIICHHOCTHIO XaaHbd. DOpMUpOBaHUE
03ep PETUKTOBO-TIOANPYIHOIO TUMA 37E€Ch 0OYCIOBUIO HAJIMUYUE APEBHEH 3PO3MOHHOHN CeTH,
KOTOPYIO aKTHBHO OCBAauBaJIM JICAHUKOBBIE S3BIKM BO BPEMsS TPAHCIPECCHBHOIO ATama, TEM
CaMBbIM pacIIupss U YrIyOlsis Maneod0INHbI, a 3aTeM KOHCEPBUPYS UX U MPeBpaIas B JIET0EM.
C HauajoMm oOmied ACTISAIMUANNK B TpeAesax IMeHTpalbHON dacTu [ICKOBCKOW HU3MEHHOCTH
MPOUCXOIUT TasHUE «IIOMOBD» M 00pa30BaHUS JIOKATBHBIX HAJICTHUKOBBIX BOJIOEMOB,
KOTOpBIE ellle OoJIblie CIIOCOOCTBYIOT TassHUIO MIIOMObI. B cBsizu ¢ opmupoBanuem y ¢ppoHTa
JeTHUKa TPUIETHUKOBOTO BOJI0OEMA, YPOBEHb KOToporo aocturan 115 m abe. oM. (Kapryxus,
2013), BocTOYHas 4acTh HU3MEHHOCTH OKa3ajlaCh MEPEKpbITa €ro BOJAMHU U pa3BUBajach B
TaKOM BHJI€ TIOKa YPOBEHb BOJI0EMa HE CHU3MJIICS 10 75 M abc. oM. [locie cHukKeHus BOJbI B
0o3epe B JOJIMHAX YacTO COXPAaHSIMCh JOKaJlbHBIE IPUJIECAHUKOBBIE BOJOEMBI, KOTOpHIE
NOANPYKUBATUCh B Yy3KHMX MECTax JOJMHBI MEPTBBIM JbJAOM. YacTo B 3THUX MecCTax
JMarHOCTUPYIOTCS MOpEHHBbIE Tpsnbl. Ilocie mMOHMKEHUs YpPOBHS JIOKAJIBHOIO BOJOEMA M
AaKTUBM3AallMM  DPO3MOHHBIX IIPOLECCOB B  KOHIE  IIO3/HEJEIAHUKOBbS  IPOUCXOAMT
OKOHYATEJIbHOE OQOpMIIEHHE O03€pHbIX KOTIOBHH. CTOUT OTMETUTh, 4YTO HauOOJbIINE
MOIITHOCTH O3€PHBIX OTJIOXKEHUH OTMEUEHBI KIMEHHO B 03€pax JAHHOTO THIIA, YTO 0OYCIOBIECHO
MECTOHAXO0XKICHUEM 03€p B Y3KHX U TTIyOOKHX Maneo0IMHaXx.

[TosryueHHBIE MaTepHalbl MO IE€HE3UCY M IBOJIIOLMH O3€PHBIX KOTJIOBUH LIEHTPAIbHON
yactu [ICKOBCKOI HU3MEHHOCTH XOPOLIO MHTETPUPYIOTCS B OOIIYIO KapTUHY Pa3BUTHUS 03€p
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ceBepo-3anaga Bocrouno-EBponeiickoli paBHHMHBI, NPEACTaBICHHYIO B TPyJaX KOJUIEKTHBA
aBTOpPOB 8-Mu TOMHOTO u3nanus «Mcropus ozep».
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RECONSTRUCTION OF COASTAL WATER AND WETLAND PHYTOCENGOSIS IN
LATE PLEISTOCENE AND HOLOCENE YAKUTIA

Protopopov A.V.
Academy of Sciences Republic of Sakha

Frozen animal mummies were part of the mammoth fauna complex are a valuable source
of information about the vegetation of past ages. An analysis of the taxonomic composition of
the contents of the gastrointestinal tract 14 paleontological sites have been identified
participatory coastal aquatic and wetland vegetation phytocenoses in the late Pleistocene and
early Holocene Yakutia. It has been found that there is an inverse relationship between floristic
diversity of coastal water and wetland phytocenoses and strengthening kriotermalnyh processes
observed after the end of the Holocene climatic optimum, despite the smoothing effect of
aquatic ecosystems.

PEKOHCTPYKIIUS MPUBPEKHO-BOJHBIX M BOJIOTHBIX ®UTOILEHO30B B
MO3IHEM ILJIECTOLEHE 1 TOJOLEHE AKYTUH

IIporonomnos A.B.
Axkanemus Hayk Peciy6onuku Caxa (SkyTus)

BonoTtHbie 1 TIPUOPEKHO-BOAHBIEC ACCOIMAIINN SIBIISIOTCS JIOBOJIEHO 3aMETHOW YaCThIO
COBPEMEHHOTO PACTUTENHHOI0 TMOKpOBa. 3aHMMas B JecHOW 3oHe Skytum 1,2% ot obmeit
momanu (AuapeeB u np., 1987), B TyHIpOBOM 30HE, OOJOTAa BXOMAT B 30HAIBHBIN THII
pacTUTENbHOCTH, 00pa3yss TYHApPO-OONOTHBIC, TMOJUTOHATHHO-BAJIUKOBBIE U OyrpHCTO-
MOYaKMHHBIE KOMIUICKCHI.

I'maBHBIM ycrnoBueM i 00pa3oBaHUsi OOJOT SBISETCS HATUYHE MOJ3EMHOTO
BOJIOYIIOPHOTO 3KpaHa. Ha ceBepo-BocTOKe A3HMH TaKUM 3KPAaHOM CITY)KUT MHOTOJICTHSIS
Mep3JIoTa, U o0pa3oBaHHE OOJOT SIBISETCS ©CTECTBEHHBIM IMPOIECCOM B COOTBETCTBYIOIIMX
dbopmax penbeda — BnaauHax U J0KOWHAX.
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3a0oiaunBaHUEe B  YCIOBUSAX KPUOJUTO30HBI YACTO MPOUCXOIUT BCIEICTBUE
TEPMOKApPCTOBOIO IMpollecca, KaK HavyajdbHOM cTaguu oOpa3oBaHus anacoB. [lpuumHoi
TEPMOKApCTa B HACTOSIILEE BPEMS CIy>KAaT HapyLIEHMs TEIJIOU30JIMPYIOIIEr0 PacTUTEIbLHOTO
MOKPOBa, Yallle BCEro IOCJe CHIbHBIX TMOXKapoB. AKTHUBHM3aIMs oOpa3oBaHHsl OO0JOT B
Bocrounoit EBpone u CeBepHOil A3uM B IOCTIEAHUKOBBIM IEPHUOJ INPOUCXOAWIO B KOHLE
OopeallbHOTO M B Hayaje aTJaHTHYECKOTO MEpPUOJIOB TOJIOIEHA OKOJO 8 ThICAY JIET Ha3ajd C
pPE3KMM TNOTEIUIEHMEM KiIMMaTa M yBEJIWYEHHEM BiakHOCTH Bo3ayxa (Muumesa, 2009).
Cxo3kre mpoLecchl B 3TO BpeMs IPOUCXOAUIN U B SIKYTHH, COIPOBOXKIABIINECS aKTUBU3ALUEH
TEPMOKApCTOBBIX TMPOIECCOB, OOpa3OBaHMEM O3€p, alacoB, M COOTBETCTBEHHO OOJOT
(Pestryakova et al., 2012).

N3ydeHne conepKUMOTO JKETyJOYHO-KUIIEYHOTO TPAKTa J>KUBOTHBIX BXOJMBIIUX B
MaMOHTOBBIM (payHHUCTHUECKUN KOMIUIEKC YKa3blBaeT Ha 3aMETHOE ydacThe OOJOTHBIX U
NpUOPEKHO-BOJAHBIX (IIJIABHEBBIX) aCCOIMAIMNA B COCTABE PACTUTEIBHOTO MOKPOBA MO3THETO
rieiictolieHa u panHero rojouena Cesepo-Bocroka Azuu.

B mepByro ouepenpb, 3T0 CBsI3aHO ¢ TaQOHOMHUYECKUMH OCOOCHHOCTSIMH 3aXOPOHEHHH
JKUBOTHBIX, KOTOPbIE TOTHOaNu Ha Oeperax BOAOEMOB; 3T MOWMEHHO-TIPUPYCIOBbIE, TPABSIHO-
00JIOTHBIE W TPUOPEKHO-BOJIHBIC TUIABHEBBIC (PUTOICHO3BI OBUIM Ui HHUX IOCIEIHUMH
nactoumamu. Takue cooOmiecTBa OTIMYAIOTCS BHICOKOW MPOIYKTHBHOCTBIO, YTO MPHUBJIEKAIO
BHUMaHHE >KMBOTHBIX K HHMM. B Hacrosmiee BpeMsi B CEBEpPOTAC)KHOW 30HE TAKOTO poja
(GUTOLIEHO3bI  SBJIAIOTCS OCHOBHBIMH THUIIAaMH TAcTOWII JUIsl  KPYIHBIX  KOTBITHBIX
(TebeneBounbIe mMacTOMIIA. .., 1974). B mo3mHem 1uieicTorieHe, HECOMHEHHO, OHH TAaK)Ke ObLTH
OJIHUMHU U3 TIJIABHBIX KOPMHBIX CTalMil A7 KPYMHBIX U TUTAHTCKUX PACTUTEIbHOSTHBIX
JKUBOTHBIX BXOJIMBIIUX B MAMOHTOBBIN (payHUCTUICCKHI KOMILIIEKC.

B Xxonme peKOHCTpYKIIMM KOHKPETHBIX (DUTOLIEHO30B HAa OCHOBE MHTEpHIpETaIluu
COJIEPKMMOTO KEIyJJOYHO-KUIIIEYHOTO TpaKTa TPEACTABUTENCH MaMOHTOBOW MeradayHbl,
00JIOTHBIE W TMPHOPEKHO-BOJHBIE aCCOIMAIMU OBLTU BBIACNIEHBI B chydasx bepe3oBckoro
mamoHTa  (YkpaunueBa, 2002), Illangpunckoro wmamonta (Ykpaunuena, 2002),
Kuprunsxckoro mamontenka (Ykpaunuesa, 2002), Cenepukanckoil jomanau (YkpauHIeBa,
2002), Maxkcynyoxckoro mamonta (boeckopoB u ap., 2006), mamonTta FOka (Rudaya et al,
2014), FOkarupckoro 6uzona (van Geel et al, 2014), Yykorckoro 6usona (Kupumiosa u ap.,
2013), Kombsimckoro Hocopora (Boeskorov et al, 2011), MputaxuuHCcKOro OU30HA
(Ykpaunnesa, 2002), FOkarupckoro mamonta (van Geel et al, 2008), TaiMbIpcKOro OjeHs
(Mol et al, 2006), IFOpubeiickoro mamonrta (Ykpaunmesa, 2002), FOkarupckoit soramu
(Gravendeel et al, 2014).

OcHoBO# U1 BbIJENIEHUSI OOJIOTHBIX U MPUOPEKHO-BOJIHBIX (PUTOIIEHO30B MOCITYKUIIO
MPHUCYTCTBUE B JKEIYJOUYHO-KUIIIEYHOM TPAKTE MCKOMAEMBIX KUBOTHBIX TaKUX TeIO(PHUTHBIX U
rurpoduTHBIX pactenuii kak: Phragmites australis, Typha latifolia, Glyceria sp., Nimphea
tetragona, Nyphar pumila, Potamogeton sp., Sphagnum sp., Calliergon sp., Drepanocladus
sp., Polytrichum strictum, Sparganium sp., Rumex aquaticus, Myriophyllum sp., Batrachium
sp., Eleocharis sp., Scirpus sp., Menyanthes trifoliata, Comarum palustre, Caltha sibirica,
Eriophorum brachyantherum, Eriophorum polystachion, Ranunculus hyperboreus, Carex
concolor, Carex dioica, Rubus chamaemorus, Polygonum foliosa, Catabrosa aquatic,
Persicaria maculata.

B cnyuasx c¢ KombimMckuM Hocoporom, MpumaxunHckuM OuzoHoM, HOxarmpckum
MaMoHTOM, IOpubeiickum mMamoHTOM M FOKarupckoi yomaan ObUTA BBIIETEHBI KOHKPETHBIC
00JIOTHBIE COOOIIECTBA:

1) charnoBsie 1 MOXOBBIE O0JIOTa ¢ peobmaganueM Rubus chamaemorus, cdaraoBbix
U 3€JICHBIX MXOB;

2) OCOKOBO-MOXOBBIE 0OojioTa, Ijie mpeobmamaror 3enensie mxu  (Drepanocladus
aduncus, Campylium stellatum , Rhisomnium sp.) smecte ¢ Carex concolor u Carex dioica;

3) nymmnueBsle 0Oojota ¢ jgomuHHpoBaHuem Eriophorum brachyantherum wu
Eriophorum polystachion.
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PexoHCcTpykiusi TpUOPEKHO-BOAHBIX U OOJOTHBIX (PUTOIICHO30B MPOBOIMIOCH
aKTyaJIMCTUYECKUM METOJOM, B OCHOBY KOTOPOro OBIIM IOJOXKEHbI — IIEHOMOp(Has H
HKOJIOTHYECKAsi MO TPAJUCHTY YBIAKHEHHS NPUYPOYCHHOCTb BHJIOB PACTCHHH, a TaKxKe
GuiopucTruecKas CONpsKEHHOCTb.

['e0XpOHOIOTHYECKOE paclpesieieHne pPEKOHCTPYWPOBAHHBIX OOJIOT, IOKA3bIBAET
JIOBOJIBHO-TAK PAaBHOMEPHOE PACIPOCTPAaHEHHE OOJIOT B Pa3HbIE I'€OJIOIMUYECKHE IMEPUOJIbI
IIO3[JHEro IUICHCTOLlEHa M rosoueHa JSkyruu. bosora Berpedasmch B Kapre, 0 4eM
CBU/IETEJILCTBYET COJEPKUMOE JKEeJIyIO04YHO-KHIIEeYHOro Tpakra KonbiMckoro Hocopora u
Mpitax4MHCKOTO OM30HA, B capTaHckoe BpeMsi — FOKarupckuii MamoHT, W B TOJIOLEHE —
KOpuGetickuit MamoHT 1 FOkarupckas jomrap.

Ecnu pacnpoctpanenue 60J10T B TEPMOXPOHBI MOKHO OOBSCHUTH OOIIUM TOTETNICHHEM
KJIMMAaTa U YBEIMYEHUEM BIIA)KHOCTH, TO B KPUOKCEPOTHUECKUE UHTEPBAJIbI COXpaHEeHHe 00JI0T
OOBSICHACTCS HAJIMYMEM MHOTOJIETHEH MEp3J0THI, CIy)Kalled W BOJOYMOPHBIM SKPAHOM H
UCTOYHUKOM BoJbl. IIpu 3TOM, TopdooOpa3zoBaHne Ha 0OJOTaX AKTUBHO MPOUCXOJUBIIECE B
KapruHCKOE BpeMs, B capTaHE IPEKpalaloch, 4YTOObl BO30OHOBUTHCS B rosoueHe (Kamnmza,
2011).

B Hactosimee Bpewmsi, TopdooOpazoBaHne Ha ceBepe SIKYTHH HAmpsSMyIO 3aBHUCHT OT
rJ1yOuMHBI BOJIOEMOB U YCJIOBUN IPOMEp3aHUs pasiararolMXcsl pacTUTENbHBIX OCTaTKOB. [Ipu
UX TPOMEpP3aHUM B  YCJIOBUSAX apHIHOTO KJIMMara, mporecc TOp(OHAKOIICHUS
OCTaHaBJIMBACTCA, M B O3TOM cillydyae TOp(sAHbIE 3aJ€KU OTIMYAIOTCS MAJIOMOIIHOCTBIO.
Nmeromuecst B [IpuMopckoil HU3SMEHHOCTH TOpQSHBIC 3aJ€KH, MECTAaMH MOIIHOCTBIO 10 4
METPOB SBJISIOTCSI B OCHOBHOM PEIMKTOBBIMM, IEPUOJ AKTUBHOT'O TOP(H0o0OpazoBaHUsI KOTOPBIX
npuxoauTcs Ha ontumyM rojouena (Ilanos, IIpotononos, 2013).

Knumatnyeckue KkosebaHuss OTpaKaluCb M B BHMJOBOM COCTaBe OOJIOTHOM
pactuTenbHOCTH. Tak, MCYe3M B COBPEMEHHOM apKTUYECKOM 30HE IPOU3PACTABIIME TaM B
KapruHCKOe BpeMs M B ontumyme rosoriena Polygonum foliosa, Phragmites australis, Carex
dioica, Persicaria maculata, Catabrosa sp. (BepositHee Bcero, 3to Catabrosa aquatic), Trapa
natans, Typha latifolia. ITpu atom, Polygonum foliosa, Persicaria maculata, Catabrosa aquatic
u Trapa natans B coBpemennoii (iope Skyruu otrcyrctByrotT. Phragmites australis, Carex
dioica, Typha latifolia B Hacrosiiiiee Bpemst BCTpe4arOTCsl TOpas3ao IOXKHEe, B IEHTPAJIbHOW U
FOr0-3aI1aJHoN JyacTu SKyTHH.

Takum oOpa3zom, mpocnexuBaercsi oOpaTHas CBA3b MeXAy (IOPUCTHUECKUM
pa3HooOpa3ueM M YCHUJICHHEM KPHUOTEPMAaTbHBIX IPOILECCOB, HAOMIOAAOMUXC B SKyTHH C
OKOHYAaHHEM KJIMMAaTH4YeCKOro onTumyma roioueHa. OdeaHenue (iaopbl IpuOpexHO-BOIHBIX
coo0IIecTB B apKTUYECKOW  30HE, NPUBOAUT  COOTBETCTBEHHO K  OOETHEHHIO
(UTOLIEHOTHYECKOTO Pa3HOOOPa3Hsl, BCIEACTBHUE BBINAJACHUS TAKUX BHIOB-3U(PHUKATOPOB KaK
TPOCTHHK M Kambllll. B TO jke Bpemsi KpHO(DHUTHBIE OCOKOBBIC W ITYIITHIIMEBHIC acCOIHMAINH, a
Takxe coodiecTBa cioxkennsie Arctophila fulva cBou mosuiuu coxpaHuim.

B mnacrosmee Bpems, Oo0JIOTHbIE (HUTOIEHO3BI B APKTUYECKON 30HE CIIOXKEHBI B
OCHOBHOM THIIOApPKTUYEeCKUMHU BuAaMu. Jlons OopealbHbIX BHJOB YBEJIMYMBAETCS B
pUOPEKHO-BOJHBIX COOOIIECTBAX, BCICACTBHE MUKPOKIMMATHUECKUX OCOOCHHOCTEH BOTHBIX
skocucTeM. KommdecTBO MakpOTEepMHBIX OOpeabHBIX W HEMOPAIbHBIX TUTPOPUTHBIX WU
refIOQpUTHBIX PAacTeHHH B MPUOPEKHO-BOAHBIX W OOJOTHBIX DKOCHUCTEMaX YBEIMYMBAIOCH B
TEPMOXPOHBI TIO3/THETO TUIEHCTOLIEHA U TOJIOLEHA, BEPOSITHEE BCETO, B PE3yJAbTaTe Y/UIMHEHHS
NeproJIa BETETalluy B paMKaX TPeHa III00aTbHOTO MOTEIUICHUS KIIMMaTa.
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Section 3.
Micropaleontological, geological and radiometric methods in paleolimnology

Hanpasaenue 3.
MukponajieOHTOJIOTHYECKHE, Te0JOTHYeCKHe W PaauoMeTpuyecKue MeToAbl B
MAJEe0JITUMHOJIOT HH

Oral section
YcerHbBIE TOKJIAIBI

THE HISTORY OF DEVELOPMENT OF THE NARROW-HEADED VOLE’S
(MICROTUS GREGALIS PALLAS, 1778) CURRENT DISTRIBUTION RANGE

Abramson N.1.,, Petrova T.V.}, Zakharov E.S.?, Pestryakova L.A.2
! Zoological Institute RAS, Saint-Petersburg
2 Institute for Biological Problems of Cryolithozone SB RAS, Yakutsk
¥ M.K. Ammosov North-Eastern Federal University, Yakutsk

A species-wide phylogeographic study of the narrow-headed vole (Microtus gregalis
Pallas, 1778) was performed using the mitochondrial cytochrome b gene. Phylogeographic
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pattern clearly demonstrate the division into four major mtDNA lineages with further
subdivision. Three lineages were concentrated in South Siberia, while the fourth lineage was
distributed over the most part of the range covering the territories of modern Northern and
Central Yakutia as well. The mean estimated time of basal differentiation of the narrow-
headed vole is about 0.8Mya. This time estimate is congruent with the known paleontological
record. It is quite probable that with further research this lineage will turn out to represent a
cryptic species. Spatial pattern of genetic variation in populations of the narrow-headed vole
within the largest mt lineage indicate the normal or stepping stone model of dispersal to the
north and south-west from the Altai region in Middle Pleistocene. Both paleontological data
and genetic diversity estimates suggest that this species was very successful during most of the
Pleistocene, and we propose that climate humidification and wide advance of tree vegetation at
the Pleistocene-Holocene boundary promoted range decrease and fragmentation for this typical
member of tundra-steppe faunistic complex. However, we still observe high genetic diversity
within isolated fragments of the range.

HUCTOPHUS ®OPMUAPOBAHUS COBPEMEHHOI'O APEAJIA Y3KOYEPEITHOM
MOJIEBKHU (MICROTUS GREGALIS PALLAS, 1778)

A6pamcon H..Y, Tlerposa T.B.%, 3axapos E.C.2 Tecrpsikoa JI.A.2
' 300mornueckuit uHctutyT PAH, 1. Cankr-IlerepOypr
2 HuctutyTt Ononmorudeckux mpodiem kpuonuto3onsl CO PAH, r. SIkyrck
3 Ceepo-Bocrounslii penepanpubiii yausepcuteT uM. M.K. AMMmocoBa, r. SIkyTck

XapakTtep (GOpMHUpPOBAaHUS COBPEMEHHOIO apeaia y3kouepennoii mojesku (M. Gregalis)
HOCHUT IPOTHBOIIOJIOKHBIN, 110 CPABHEHHUIO C TAaeKHBIMU BHUJaMu xapakrep. [lepmoanueckue
noxojonanus B Ilneiicroniene 6maronpusTcTBOBAIN y3KouepenHol noseBke. OHa pacumpsiia
CBOM apeanm M HapalluMBajga 4YHCIEHHOCTb Oyarojgaps TpaHchopmanuu JaHIIaToB,
OpUBOAALIMX K oOe3neceHHIo OosbmMX IUom@aaed U (GOpMUPOBAaHUIO  OOIIMPHOM
TYHJIPOCTEITHOM 30HBI, TOT/Ia KaK TaekHbIE BUABI MEPEKUBAIIN 3TOT Nepuoj B pepyruymax. B
[IneiicronieHe BUA MPOLBETAT U JOMUHUPOBAI BO BCEX TYHAPOCTEIHBIX KOMILJIEKCAX MEJIKHX
MJIEKOMTUTAIOIINX MO BCEH ceBepHOU EBpazum.

["ostonieHoBast aAerysnuanys U NpoJBHKEHHUE Jieca PUBEIN K (parMEeHTAIMU CILIONIHOTO
apeajla y3KOYEpENHOW IOJEBKH HAa HECKOJIBKO YYacCTKOB Ha ceBepe U rore IlameapkTuku u
3HAUUTENBHOMY  COKpAIllEHUI0  pacnpocTpaHeHuss ee Ha  3amage. CerogHsuHue
3aKOHOMEPHOCTH PACHPOCTPAHEHUSI BUJA, CKOPEE BCETO, HAIIOMMHAKOT HAYAJIBHYIO CTaIUIO
(dopMupoBaHHUs U30IMPOBAHHKIX pedyruymoB. T.0. sBomtoronHas ucropus M. gregalis pesko
OTNIMYaeTcss OT OOJNBIIMHCTBA COBPEMEHHBIX TPBI3YHOB YMEPEHHOW 30HBI M TEOpHs
[TneficTonieHoBoro pedyruyma HempuMEHHMa K y3KouepenmHoi nosieBke. Ha ocHoBe aHanm3za
MT TeHa cytb y M. gregalis Obuta BbIsiBIIeHa TyOOKash BHYTpuUBHAOBas auddepeHimaus u
BBIJICJIEHO YEThIpe T'eHeTHUecKue TMHUM. JInHusg A pacnpocTpaHeHa Ha OoJbIIel YacTH apeana
(Sman, VYpan, ror 3amagnoui Cubupm, Anrtaii, Tsab-lllans, Ceepuyro u llenTpanpHyro
Sxyruto. Jlunusa B mpoctupaerca ot IOro-Boctounoit rpanunsl TyBbel uepe3 CeBepHyro
Monronuto u ceBepHoe 3abaiikanbe 10 AMypckoit obmactu, rpynmna C 3aHUMaeT JIOKaJTbHBIN
yuactok B Bocrounon Tyse, rpynmna D orpannuyena teppuropuein Bocroynoit Mouromuu u
Oro-BocTtounoro 3abaifkaibs U IpH 3TOM T€HETHYECKH OTINYACTCS OT APYTUX JIMHUN Ooliee
yeM Ha 11%. HccrnenoBanusi siA€pHBIX I'€HOB M JKCIIEPUMEHTHI 110 CKPELIMBAHUIO JIMHUUI
MOATBEPANUIIN, YTO JUHUS D mpencrtaBiseT co00M KPUNTHUYECKHUH CaMOCTOSITEIHHBIA BH]I.
CornacHo pe3ylbTaTaM MOJEKYJISIPHOTO NaTUpOoBaHus, 6a3anbHas nuddepeHnuanms TuHUN M.
gregalis mpoms3omnuia okono 800 ThIC. JET Ha3ad, YTO TIOJHOCTBIO COOTHOCHTCS C
NaJICOHTOJIOTHYECKUM JTaHHbIMH. Hanbomnee npeBHHE MCKOMaeMble HAXOJKHU MPEIKOBBIX (hopm
Y3KOUYEPEMHON TIOJICBKM HailJieHHble B ballkaIbCKOM pEruoHe OTHOCATCS K paHHEMY
[Ineiicronieny u natupyrorcsa Bo3pactoM 780 ThIC. JIET.

72



1908 TUNGUSKA EVENT TRACK IN THE BOTTOM SEDIMENTS OF THE
ZAPOVEDNOYE LAKE ("TUNGUSKA " RESERVE)

Darin A.V.}, Kalugin I.A.}, Maksimova N.V.}, Markovich T.1.}, Rogozin D.Y .2, Meidus A.V.2,
Darin F.A.** Rakshun Y.V.*%, Sorokoletov D.S.*
1Sobolev Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia
2 Institute of Biophysics SB RAS, Krasnoyarsk, Russia
3State Nature Reserve "Tunguska", Vanavara vil., Krasnoyarsk region, Russia
*Budker Institute of Nuclear Physics SB RAS, Novosibirsk, Russia

Cores of bottom sediments of the Zapovednoye lake located in Evenkia in the Tunguska
meteorite fall area were obtained. A layer of sediments containing high concentrations of
clastic elements was found. Age layer according to isotopic dating coincides with the time of
the Tunguska event (1908 AD).

CJIEbl TYHI'YCCKOI'O COBBITHA 1908 I'. B JOHHBIX OCAIKAX
03. 3AITIOBEJHOE (BAITIOBE/JHUK «TYHI'YCCKHUHN»)

Happun AB., Kanyrun U.A.Y, Makcumosa H.B.%, MapkoBuu T, Porosun I[.IO.Z,
Meiinyc A.B.3, JapbuH ®.A.l’4, Pakmyn H.B.4, CopokoJieToB [[.C.4
1I/IHCTI/ITyT reosiorun 1 muHepanorun CO PAH, HoBocubupck, Poccust
ZI/IHCTI/ITyT ouopusuku CO PAH, Kpacnosipck, Poccus
3F00yIl8,pCTB€HHLIﬁ IIpUPOJHBIN 3ant0BeqHUK « TyHrycckuii», . BanaBapa, KpacHosipckuii
Kpaii, Poccus
4I/IHCTI/ITyT anepaoit ¢puzuku CO PAH, HoBocubupck, Poccus

B wmapre 2015 1. mnomyyeHsl KEpHBI JIOHHBIX OCaJKOB o03€pa 3aloBEIHOE,
pacnionoxkenHoro Ha Ttepputopun ITI3 «Tynrycckuit» B TyHryccko-UyHckoMm paiioHe
OBEHKHUIICKOT0 aBTOHOMHOTO okpyra KpacHosipckoro kpas. OTOOp KEpHOB MPOBOAMICA CO
JbJa yaapHoi Tpyokoii «Uwitec» B ieHTpe o3epa ¢ riryounsl 40 M. Bpuin monydeHbl TpU KepHa
nuHOM 38, 54 u 112 cM ¢ HeMmoOBpEXICHHBIM BEPXHUM CJIO€M Ha TPaHHIlE BOIa-0caoK. KepHbl
ObUIM BCKPBITHI B IMOJIEBBIX YCIOBUSX M pa3pe3aHbl Ha JIBE MOJIOBHHBI BIOJb OCH 0TOOpa. Bo
BCEX KepHax Ha (oHe o01el cinabo BhIpaXKEHHON TOHKOM CIOMCTOCTH Ha riyouHe 165-170 Mmm
OT Bepxa Ha0JII0JaeTCsl YeTKO BBIPAXKEHHBINM CBETIIBIN CIIOM MOIHOCTHIO 2-3 MM.

AxktuBHOCTb Cs5-137, BK lopa, H.3.
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Fny6uHa KepHa OT rpaHULbl BOAA-0CAH0K, MM

Puc. 1. Pactipenenenve akTUBHOCTH B7Cs o ITyOMHE KEpHA M OIICHKa BO3pacTa CJIosl Ha
riyoune 167,5 mm.
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[TonoBuHa KakIoro KepHa Oblla MCHOJB30BaHa st orOOpa mpod mmmHOM 170 MM,
UCIIOJIb3YEMBIX JJIS HEMIPEphIBHOIO CKaHUpOBaHUS [1], BTOpas MmojioBMHA pa3pe3aHa ¢ 1Iarom
0,5 cM ¢ momydeHrueM Habopa TUCKPETHBIX MPOO.

B nabopatopHbIX yclaoBHsSIX W3 MpoO [Isi CKAHUPOBAHUS ObUIM MPUTOTOBIEHBI TBEPABIE
npernaparsl 10 MeToaukaMm [2], a JUCKpeTHbIe NIpoObl BBICYIIEHBI M HCIIOJIB30BAHbBI IS
MPOBEJCHUS AabHEHIINX UCCIIEJOBAHMI, B TOM YUCIIe AJIs onpeaeneHus: (GU3nK0o-XUMHUYECKUX
CBOWCTB OCaJKa M W3Y4YEHHS PaACHPEAEICHUS H30TOIOB B7Cs u #°Pb, Heobxommmoro s
JaTUPOBKU BepXHUX cioeB. Ha puc. | mpeacraBineHsl AaHHBIE paclpeesieHHus aKTUBHOCTH
m3otomna “3'Cs 110 riyGrHe KepHa 1 OLIGHKA BO3pacTa cJI0s Ha riiyouse 167,5 Mm.

Pa30poc 3HaueHuil ompeneieH IMMUPUHON CIIOSA ¢ MaKCHMaJIbHOW aKTUBHOCTBIO Bes,
Mapkupytomiero riobanbubie BbimageHus 1961-63 rr. Cpennee 3HaueHHe BO3pacTa CJos
coBnazaet ¢ 1908 r., yTo JaeT OCHOBAHUS CUUTATH €rO CIEIOM OT T.H. TYHI'YCCKOTO COOBITHSI.

CkaHUpYIOMIHIA aHAJIA3 TI0 TIyOMHE KepHA IMOKa3bIBAET PE3KOE YBEIMUCHUE COACPKAHS
cnenyromux sementoB: K, Ca, Ti, Fe, Rb, Sr, Y, Zr, Nb, I, Ba. 3ameTHO MeHsETCS BIaKHOCTh

0CaJika B 3TOM MHTEpBaJIe, CM.pHC. 2.
WC, %

——We %

i TN TV |
NN NN N

Puc. 2. I3meHeHue BIaKHOCTH U cofiepkanus Rb B croe 1908 r.

Ecnu npunsaTe, 9to cnoii gatupyercs 1908 1. u cBsA3aH ¢ KaTacTpohUUECKUM COOBITHEM,
TO (UKCHUpYEMBIE CJE/Ibl OTPaKaloT PE3KOe YBEIMYEHHE MOCTYIUICEHUS B 03€pO TEPPUTCHHOIO
MaTepuana, 00yCIOBICHHOE BO3AYIITHBIM B3PBIBOM.
BriBosp. C 60MBITION BEPOATHOCTHIO MOKHO YTBEPKIATh, UYTO B 03€pax PETHOHA UMEETCS CIIe]
Tynrycckoro coOwitust 1908 T., huKCUpyeMbIil B BUJIE CIIOSI C MOBBIIIEHHBIMUA COJIEPKaHUSIMU
AJIEMEHTOB, XapaKTEPHBIX JJIs Marepuana TEPPUIEeHHOro CHoca. BO3MOXKHO, 4TO B 3TOM Cl0€
TAKXKE COIACPKUTCA M MaTepHall BHE3EMHOI'O IMPOUCXOXKACHUA. [[0Ka3aTenbCTBO IMOCIEAHETO
MOKET OBITh MOJY4YeHO B pe3yjbTaTe NaIbHEHMIINX CHEUUaNbHbIX HccnenoBaHuil. Taxoke
HaJINYME€ MAPKUPYIOLIETO CJIOS 1a€T BO3MOKHOCTh JATUPOBAHUS COBPEMEHHBIX CIOEB OCAIKA.
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1. Japeun A.B., Pakmyn S.B. MeTtonuka BBITIOJIHEHUS HW3MEPEHHH IIPH TMPOBEACHUH
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129

2. Hapeun A.B., Kanyrua H.A., Pakmyn f.B. Ckanupyroommuii peHTI€HOCIEKTPaIbHBIN
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THE BELE LAKE RECENT SEDIMENT’S VARVOCHRONOLOGY BASED ON
OPTICAL AND MICROANALYTICAL RESEARCHES

Darin A.V.}, Kalugin I.A.}, Safonov Y.A.*,Rogozin D.Y %, Darin F.A.*3,
Chu Guogiang®, Sun Qing®
'Sobolev Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia
2 Institute of Biophysics SB RAS, Krasnoyarsk, Russia
3Budker Institute of Nuclear Physics SB RAS, Novosibirsk, Russia
*Institute of Geology and Geophysics of Chinese Academy of Sciences, Beijing, China
*National Research Center of Geoanalysis, Beijing, China

A time model of sedimentation in the Bele Lake over the past 600 years was constructed by
varvehronological method. Climatic events associated with the processes of aridity in southern
Siberia were dated.

BAPBOXPOHOJIOI'sI COBPEMEHHBIX OCAZIKOB O3.5EJIE 110 JAHHBIM
ONTUYECKUX U MUKPOAHAJIUTUYECKUX UCCJIEJOBAHUM

Happun A.B.l, Kanyrun I/I.A.l, Cadonon IO.A.l, Porosun I[.IO.z, Happun CID.A.1’3,
Chu Guogiang®, Sun Qing®
1I/IHCTI/ITYT reosioruu U Munepaioruu um. B.C. Co6onea CO PAH, HoBocubupck, Poccus
ZI/IHCTI/ITyT ouodusuku CO PAH, KpacHosipck, Poccust
3I/IHCTI/ITYT anepHoit ¢puzuku um. I'.U. bBynkepa CO PAH, HoBocubupck, Poccus
*Institute of Geology and Geophysics of Chinese Academy of Sciences, Beijing, China
>National Research Center of Geoanalysis, Beijing, China

O3epHble 0CaaKH, COAEPIKALINE €KET0JHO JJaMUHUPOBAHHbIE I'OJIOBbIE CJIOU (T.H. BapBbl),
UMEIOT BaKHOE 3HaUEHUE JUIS MajJeOKIMMaTHUYEeCKUX HCCIEI0BaHUN B CBSI3U C BO3MOKHOCTHIO
MOCTPOCHUS a0CONIIOTHONW BpeMeHHOW mmiKaibl. OHAKO MPSIMOM MOJACYET CJIOEB Mo HutMdam
OblBaeT B pAle ciydaeB 3arTpyaHeH. lcmonb3oBaHWE WHCTPYMEHTAJIBHBIX METOAMK JaeT
BO3MOXXHOCTh KaK CPaBHUTEIIFHOTO aHaJIHM3a, TaK U MOXKET MCIOJb30BaThCs B apOUTPAKHBIX
byuknusx [1, 2].

Conenoe o3epo bene pacnonoxeno B Ilupunckom paiione PecnyOnuku Xakacust u
UMEEeT OCaZOK C BBIPAKXEHHOM CIOUCTOCThIO. PaHee, ¢ HCHOIB30BaHUEM METOJUK
AHAJTUTUYECKOW MUKpOCTpaTUrpaduu, ObIJIO MOKAa3aHO, YTO CIIOH SBIISIOTCS TOJIOBBIMH U MOTYT
HCIIONIb30BAThCS Al BapBoxpoHosioruu [3]. B nmanHO#l pabore mpeicTaBiieH MaTepuan Io
MOJICYETY BHU3YaJIbHO BBIAEISAEMBIX TOJOBBIX CIIOEB B ocajakax o03. bene u cpaBHeHHe
MOJIYYCHHBIX PE3Y/IbTAaTOB C JAHHBIMH MHCTPYMEHTANBHBIX HcciaenoBaHuil (Mukpo-PDA) [4].
Ha puc. 1 npencrasnens! nuiudbl TOHHBIX 0caakoB 03.bene B unteppane 0-650 M.
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Puc. 1. HInudsr noaHbIX ocaakoB o3.bene B uaTepnane 0-650 mm.

[Toncuer cnoes mpousBoauics no ¢ororpapusam nuMdoB, caenaHHbIX ¢ 10-KpaTHBIM
YBEJIMYECHUEM [0 BU3YAJIBHO BBIACISEMBIM IIapaM CBETJIBIM-TEMHBIN ClIOH. [lenascs moacyer
MaKCUMaJbHO M MMHHUMAJIBHO BBIJEIAEMOI0 KOJHuYecTBa ciioeB. [Ipumep mnoxcuera ais
untepana 0-170 mm npuBeneH Ha puc. 2. IlomyueHHble naHHBIE Ui BCETO HMHTEpBala
npe/cTaBieHbl B Tadauie 1.
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Puc. 2. IIpumep nojacuera BU3yallbHO BBIIEISIEMbIX clioeB B uHTepBase 0-170 mm.
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Fny6una kepHa bene-2012, mm
Puc. 3. [[aTI/IpOBKa CO6LITI/II71, CBsI3aHHBIX C ITOBBIIICHUEM COJICHOCTHU BOJbBI B o3.beie (FOI[a
H.3.)

O1eHKN CKOPOCTH OCaJIKOHAKOIICHUS B 03. bese 1o aHHBIM BU3YaJIbHOTO IOJCUYETa B
nuMdax COBMAAAIOT C pe3yabTaTaMU M30TOMHBIX U MUKPO-PDA uccnenoBanuii. [loctpoennas
BpEMCHHAaA MOJCIIb IIO3BOJIICT AaTUPOBATHL C BBICOKOII TOYHOCTBIO H AOCTOBCPHOCTBIO
COOBITHSI, CBSI3aHHBIE C M3MEHEHHEM COJEHOCTH BoAbl B 03. benme 3a mocnennue 600 ner
(puc.3). Panee namu ObUTO TOKa3aHO, YTO M3MEHEHHE ypoBHA o3epa lllupa, Haxomsmierocs B
20 kM oT 03. bene, compoBok1aeTCs MOBBIIIIEHUEM COJIEHOCTH BOIBI, YTO OTPAKAETCS B PE3KOM
MOBBILICHUH KOHIIEHTPAIMK CTPOHIIMS B AOHHBIX ocajikax [5]. U3MeHeHus ypoBHS CTPOHILIUS B
ocagkax o3. bene, BUINMO, TakKe OTpaskaeT MOJOO0HBIE Tpolecchl. TouHass TaTHPOBKA ITHX
COOBITUI TO3BOJIAET IMOCTPOUTH XPOHOJOTHKO W BbIABUTH OCHOBHBIC TCHACHIOHMU U
MEePUOANYHOCTh MPOIIECCOB M3MEHEHUS KrMarta Ha rore CHOUpH B MOCIeIHEe ThICSYeNeTHE.

Ta6mx1ua 1. OI_ICHKa CKOPOCTH OCAAKOHAKOIUICHUSA B O3. bene no maHHBIM BapBOXPOHOJIOTUH.

Tmyouna mo kepuy, em. |4 44 | 1099 20-30 30-40 40-50 50-60
(uHTEpBAIN)
Koi-Bo citoeB min 71 89 99 110 129 96
Koi-Bo c10eB max 78 106 123 119 136 104
CkopocTh MiN MM/TOJT 1,31 1,15 1 0,93 0,79 1,11
CKopocTh Max MM/TOJ 1,19 0,96 0,82 0,87 0,75 0,99
CPCAHAA CKOPOCTH 1.25 1.055 0.91 0.9 0.77 1.05
MM/TOL
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DIATOM ASSEMBLAGES OF THE SEDIMENTS IN SMALL ARCTIC LAKE
(BARENTS SEA COAST)

Denisov D.B.}, Kosova A.L.}, Kashulin N.A., Borisov A.P.2, Christensen G.N.?
YInstitute of the North industrial environmental problems, Kola Science Center, RAS
2\Vernadsky Institute of Geochemistry and Analytical Chemistry, RAS
3Akvaplan-niva, Norwegian Institute for Water Research (NIVA)

Freshwater recourses of the industrialized Russian-Norwegian border areas are a key
region in assessing the effects of global and regional changes in the Arctic climate system that
determines the socio-economic development of northern regions. Climate changes, especially
in conjunction with the anthropogenic pollution and eutrophication processes in the northern
lakes ecosystems, affects the succession direction, the rate of production processes that
determines water quality, the biodiversity of aquatic organisms and, ultimately, the number of
commercially valuable fish species.

It would be impossible to identify the reasons for various current changes in the river-
and-lake system of Pasvik and the factors responsible for its development without the
knowledge about the history of ecosystems development, as well as the range of natural
fluctuation of biological parameters without considering the industrial factor. The information
about specific features of the environment in the past allows reliable estimation of the
background values, as well as identification of the roles of climate change in the ecosystems
transformations, which is especially important in the analysis of industrial factors’ contribution
to the transformation of biological resources in northern regions. In this context, it is small
lakes of glacial origin are the most suitable objects for obtaining paleo-ecological information
for reconstruction of the historical dynamics of the environment and climate.

Diatom assemblages from the sediments of small Lake Rabbvatn (N 69°39'09.83"; E
30°27'42.82"), located on the Barents Sea cost (Jarfjord, Norway) have been investigated (fig.
1). The lake area is 0.38 km? altitude — 83 masl. The lake ecosystem is affected by
«Pechenganikel» smelters («Norilsk Nikel» enterprise) sins 1939. Pollutants depositions of the
lake watershed are directly downwind from the smelter (Ylikorkko et al., 2015). A rise Ni, Cu
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and Co content in lake sediments was generally found in the layers dates to the 1920s-1930s,
and the greatest increase of accumulation happened in the 1970s-1980s as a result of mining
and metal processing in the region. (Dauvalter et al., 2015).

The sediments core (44 cm capacity) have been obtained by gravity corer (J = 8.5 cm)
from the deepest part of the lake — 10 m. Diatom analysis was conducted by standard
conventional methods, according to the procedure adopted in the INEP KSC RAS, as
previously described (Denisov et al., 2015). Sedimentation rates with following age
determination by ?!°Pb and **'Cs chronology was carried out in Vernadsky Institute of
Geochemistry and Analytical Chemistry, RAS.

Barents Sea

Norway Y

Russia

G P B 1 0 " %& ! Y
Fig 1. Location of the lake

The calculated value of absolute sedimentation rates in the Rabbvatn Lake was 0.065
cm/year, so the age of the investigated core was more than 620 years.

255 diatoms taxa rank below genera have been determined in the core. Typical species
were planktonic centric diatoms: Aulacoseira alpigena (Grun.) Kramm.; A. distans (Ehrb.)
Simons.; Cyclotella schumannii (Grun.) Hak.; C. bodanica var. lemanica (O. Miill. ex
Schroter) Bachm.

Four diatom zones corresponding to the lake ecosystem succession stages have been
marked in the core (fig. 2).

I zone — the oldest sediments of the investigated core, characterized by a high abundance
of Cyclotella species: Total abundance was relatively low. Rheophilic diatoms presence
(Denticula kuetzingii Grun.) indicates a water dynamics in the lake, probably determined by
inflow activities. It was the end of the Medieval Climatic Optimum, as evidenced by is the
presence of Fragilariforma virescens (Ralfs) D.M.Will. & Round and Cyclotella kuetzingiana
Thw., preferring warm conditions and mesotrophic waters. Diatom-inferred pH illustrates the
growth from neutral to low alkaline conditions.

I1 zone corresponds to the period of some climatic cooling and dehumidifying to the end
of XV — beginning of XVI century. There were less planktonic forms abundance, along with an
increase of the benthic, and thermophilic species have disappeared from the sediments.
Diatom-inferred pH range varies from neutral to low alkaline.

During the period of 11l zone, it was a little warming: some warm-water species have
been re-fixed within. There was a decrease of the abundance of dominant Cyclotella species: C.
michiganiana Skvortzov 1937; C. bodanica var. lemanica (O. Miill. ex Schréter) Bachm., as
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well as a boreal species proportion decrease. Perhaps, the water level in the reservoir has

decreased in this time.
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IV zone — reflects the beginning of anthropogenic impact of the region by global
industrial development in Europe in XIX century, and «Pechenganikel» smelters in XX
century. This zone is radically different from the previous historical periods by a sharp
increasing of total diatom abundance as a result of the end of the Little Ice Age (LIA) after
1850, which well correlate with the temperature reconstructions data (Klimenko, Sleptzov,
2003). In this period some new species were revealed in the complexes: Gomphonema
acuminatum Ehrb., G. truncatum Ehrb., Caloneis undulata (W.Greg.) Kramm., Staurosirella
pinnata var. intercedens (Grun.) P.B.Hamilton. Abundance of planktonic species (Aulacoseira
alpigena, Cyclotella ocellata Pant.) was increased, indicating the lake depth growth. There was
Eunotia ssp. diatoms growth, as a reaction to a coasts swamping. Despite of sulfur dioxide
emissions, pH was not rapidly decreased in the second part of XX century.

The period of the I — 11l diatom zones apparently corresponding to a LIA. The Rabbvatn
Lake was a typical arctic reservoir, with cool conditions, short open water period and low value
of algae production. The diatom assemblage’s have no cardinal transformation and all changes
have been smoothed by the maritime climate system impact. Then, in zone 1V, the total diatom
abundance becomes rise up to 4 times, as a result of climatic warming after the end of LIA. So,
the significant indicator of temperature variations in the Euro-Arctic region is the total
abundance of diatoms.

This work has been funded by the EU Programme Kolarctic ENPI CBC (2011-2014)
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SOME INTERESTING NON-BITING MIDGES LARVAE (INSECTA: DIPTERA:
CHIRONOMIDAE) FROM THE BOTTOM SEDIMENTS OF LAKE ORON (EAST
SIBERIA)

Enushchenko 1.V.
Limnological Institute
SB of RAS, State Nature Reserve “Vitimskiy”

The 10-cm-long sediment record from Lake Oron for the fossil remains of chironomids
larvae is analyzed. Six taxa, unknown in the modern chironomid fauna of Lake Oron:
Abiskomyia rivalis, Corynoneura arctica-type, Mesocricotopus thienemanni, Metriocnemus
eurynotus-type, Nanocladius rectinervis-type and Robackia pilicauda are recorded. The
following taxa are newly recorded for Siberia: Metriocnemus eurynotus-type, Nanocladius
rectinervis-type and Robackia pilicauda. The causes of chironomid species extinction in Lake
Oron are suggested.
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WHTEPECHBIE HAXOJKH JUYNHOK XUPOHOMMJI (INSECTA: DIPTERA:
CHIRONOMIDAE) B JOHHbBIX OTJIO’)KEHUSIX 03. OPOH (BOCTOYHAS
CHUBUPD)

Enymenko 1.B.
Jlumuonoruyeckuit unctutyt CO PAH, Upkyrck, @I'BY T'ocynapcTBeHHbIN PUPOIHBII
3anoBenHuK "ButuMckuii", bogaiitbo, E-mail: deschampsia@yandex.ru

OpoHn (I'ocynapcTBeHHBINM IPUPOAHBIN 3anoBeIHUK «Butumckuii») — onHo U3 Hauboiee
KPYIHBIX 03€p, PACIOJIOKEHHOE B CEBEPO-BOCTOYHOM yacTu baitkanbckol pudToBOi 30HBI, B
cpenneMm teueHuu p. Butum. Ero jgnmmnHa cocrtaBiser 24 kM, mmpuHa OT 2,5 10 6 KM,
MakcuMmanbHass TiyomHa 184 m [2]. Mmeer tekTtoHmdeckoe mnpoucxoxiaenue. [lo dopme
HAIOMHUHAET ¢1a00 M30THYTHINA pyKaB (puc. 1), pacIIMpPEeHHBIH Ha I0T0-BOCTOKE. 3/1€Ch MOKHO
BBIICTIUTH JIBE YaCTHU: I0XKHYIO — IITyOOKOBOJHYIO (IPUMEPHO JBE TPETH ILIOMIAAN 03€pa) U
CEBEPHYI0O — MEJIKOBOJAHYI. [JlaBHBIMM npUTOKaMU o3epa SBISIOTCS peku ChIrbIKTa,
Kynrymnas u Kamennas, 6epymue cBoe Hauano B Komapckom xpeOte. Kpome 3tux pek B
o3epo Braaaer 6osee 10 HEOOIBIINX pEUEK.

B mapre 2013 roma B cocraBe skcneaunuu Jadoparopun naneonumuonoruu JIMH CO
PAH (r. Upkyrck) u3 o3epa OpoH HaMu Obuia B3siTa Mpoda AoHHBIX ominokenui (Or-02/13).
Ocanok otOupancs ¢ rayOuHel 9 M B MENKOBOAHOW 30HE B cTBOpe Mbica KameHHoro c
nomoteio mpoboordoparka Uwitec-Corer. [liimHa oToOpaHHOTO KepHa cocTaBwia 73 CM.
Ocazaku B TOJNIIE HEOJHOPOIHBI, YTO TOBOPUT O Pa3HBIX CKOPOCTAX MX HAKOIUICHUS B Pa3HbIE
IPOMEXYTKHU BpeMeHH. [[0CTOSIHCTBOM JIMTOJIOTMUYECKOI0 COCTaBa XapaKTEPU3YIOTCSI BEPXHUE
10 cm ocazmouHOro yexJia.

CornacHo pe3ynpTaraM AaTHPOBaHU 10 pacnpeneneHuto aktuBHoctedd 210Pb u 137Cs
BepxHHEe 9 cM kepHa ¢opmupoBanuch He panee 1850 r. IlogpoOHoe omucaHue MeETOAOB
PaAMOU30TONHOIO JaTUPOBaHMUSI TOPU30HTOB OTOOpPAaHHBIX KEPHOB U IMPOOOOOATOTOBKH
O3€PHBIX OCAJKOB C LEJIbI0O BBIACICHUS WM AaHAIM3a MAaKPOOCTAHKOB JIMUMHOK XUPOHOMH[
npuBeqcHb B paborax Vorobjeva et al. [12] u Enushchenko et al. [7], Fedotov et al. [8]
COOTBETCTBEHHO.

Ha cerogusmHmii 1eHb B 03epe 3aperucTpupoBaHo 43 BUAA U JTUYWHOYHBIX (DOPMBI
XMPOHOMUJI, OTHOcsAmuXxcs k 26 pomam w3 5 moxacemeiict: Tanypodinae, Diamesinae,
Prodiamesinae, Orthocladiinae u Chironominae. Tlo ocrankam, cojepamuamcst B JOHHBIX
OTJIOKEHUSAX HCCIEJOBAHHOIO 03€pa, HAMU YCTAHOBIEHO 29 ponoB, 34 BHJA U JTMUYMHOUYHBIX
¢dopMmbl. M3 HUX mIecTh (MIPUBOJAATCS HUXKE) HE M3BECTHHI B COBPEMEHHOM (payHe XMPOHOMUJ]
03. Opon. Onun Bup (Robackia pilicauda) panee e ykaspiBasics st Cubupwu.

Abiskomyia rivalis Makarchenko & Makarchenko. VYkazan mnst dansHem Boctoke
Poccun (Marananckas oOmacte) u PecnyOnuku Bypstus (CeBepo-baiikanbckuil paiion);
JUYUHKY BUJA Pa3BUBAIOTCS B MOXOBBIX OOpACTaHUSAX Ha CHIPBIX KAMHSX PYCEl TOPHBIX peyeK
u pyuseB [10]. ['opu30HTHI 0cajKa, U3 KOTOPHIX OBUIM BBIAEICHBI TOJIOBHBIE KAIICYIIbl IUYHMHOK
Buja (4-it u 8-it cm), garupyrorest 1974-m u 1884-m ronamu, coorBercTBeHHO. DOpMupoBaHe
UX TPUXOIUTCA Ha HamboJsiee XOJOJHOE BpeMs, KOIJla pyuybd M PEKH, BIQJAIOILINE B 03€po,
XapaKTepU30BAIUCh HU3KUM CTOKOM.

Corynoneura arctica-type (C. ? scutellata). Buapl u MHMpPOKHM, TOJAPKTHYECKHM
pacnpocTpaHEHHEM; JHUUYMHKH OOUTAIOT B JIMTOPATIH OJUTOTPO(PHBIX BHICOKOTOPHBIX 03€p.
["onoBHEIE KamnICysIbl 0OHApYXKEHBI BO 2-M U 4-8-i1 cm ocaaka — 1994, 1974, 1961, 1943, 1918 u
1884 ron, coorBeTcTBeHHO. KnmnMaTndeckne M3MeHEHHs HE OKa3alld 3aMETHOTO BIIMSHHSA Ha
JUYUHOK  paccMaTpuBaeMoil rpynnbl. Haumbonbliee KOMMYECTBO TOJIOBHBIX — KarlCyd
COJIEPXKAJIOCh B CIIOSX ocajika, copmupoBaBmuxcs B 1960—1980 rr. BepostHO, yciioBUs 3TOTO
POMEXYTKa BpeMEHH OBbLITH XOJIOJHBIMHU.

Mesocricotopus thienemanni Brundin. TlpuBomuTcst IS BCEX CEBEPHBIX pPaliOHOB
[lonapkTtuxu [3]. OnuH U3 Hanbojee XOJIO0AO0MIOOMBBIX, CTEHOTEPMHBIX BUIOB; OCTAHKH €ro
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JMYUHOK B 03€PHBIX 0CAJKaX SBISIOTCS BaXKHBIM MHIMKATOPOM XOJIOTHBIX YCIOBHIA MPOILIOTO
[6]. ['onoBHBIE KamnCymbl conepKaiuch B 4-M, 5, 8 1 9-M cM ocaaka, cOOTBETCTBYIOIUX 1974,
1961, 1884 u 1850 r. OTmeueH B ciiosix JOHHBIX ocankoB Bmecte ¢ A. rivalis u C. arctica-type,
KOTOPBIE TaK e MOTYT ObITh HHIUKATOPAMU XOJIOJHBIX YCIOBUH.

Metriocnemus eurynotus-type. Bun ykazan ans ceBepa Epormeiickoit wactu Poccun:
Baiirau, Hosas 3emuis [3]. [IpencraButenu poja BCTpEYAIOTCS CPEIM BOJHOW PAaCTUTEIBHOCTH
B JINTOpaJI yMepeHHBIX o3ep [5]. OGHapyxeH B 6-M cM (1943 1.) oTroOpanHoro kepua. Cion
ocajaka c(hOpMUPOBAIUCH BO BPEMs 3HAUUTEIHHOTO MOTEIUICHUS KiIMMara. B mporpeBaembix
MEJIKOBOJIBSIX ~CKJIQIBIBAIMCH ONArOMpUSTHBIC YCIOBUS JJs Pa3BUTUS BOAOPOCICH W
Makpo(uTOB (COOOIIECTB BOAHBIX M OKOJIOBOJHBIX PACTEHUN) — (POPMUPOBAIHCH IKOTOIIBI,
NPUTOJHBIC IS Pa3BUTUS JUUMHOK M. eurynotus-type u apyrux ampuOHOTHBIX HACEKOMBIX,
kak Hanpumep, Nanocladius s.1.

Nanocladius ? rectinervis-type. Illupoko pacmpoctpanen B EBpome, a Takke Asuu
(JIuBan), Kanane u CIHA [3]. Tepmoduibl; 0OUTAIOT Cpeau BOJHOW pacTUTeNbHOCTH [4].
['opu3oHTHI OCcasika, U3 KOTOPBIX ObLIN BbIAEIEHBI FOJIOBHBIE KAICY/bl JUYMHOK BUAA (3-11, 6 U
9-it cm), matupyrorcs 1985-m, 1943 u 1850-m r., coorBercTBeHHO. HamGomblnyto poib B
ouorneHoze mpexacrasureny Nanocladius wurpamy Bo BpeMsi NOTCIUICHUS KJIMMara, KOrja
chopMUpoBaNuCh HauboIee MPUTOAHBIC YCIOBUS, ISl PA3BUTHUS U KU3HU JTHUYUHOK 3TOTO pojia
B IIpuOpexHOii 30He 03. OpOH.
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Puc. 1. Cresa — reorpadudeckoe nonoxxenue o3. Opon (Komapckuit xpebder) ¢
0aTUMETPUIECKON CXeMOil 1 0003HAYCHHEM MeCTa B3SATHUS MPOOBI 03EPHBIX OCATKOB; CNPABA —
cxema rpyHToB 03. OpoH

Robackia pilicauda Saether. Bug ormeuen B FOxnoit u Ilentpansnoit Espone [11],
Hansnem Boctoke Poccuu [9], Boctounom Kwutae [13, 14] u Cesepnoit Kopee [3]; Her
yKazaHui Buaa sl Tepputopun Cubupu. JIMunHKE OOMTAOT HAa TIECKE B TEUCHUHM PYYHhEB U
npuOoiHON 30HE o3ep. Brienen u3 3 cm (1985 r.) ocamounoro yexina. BeposiTHO, rojioBHAs
Karcylia BUJa MPUHECEHA TEYCHHEeM CO CTOpOoHBI Mbica KamenHoro (puc. 1), oOpaimieHHOH K
nmpaBomMy OOpTy p. BuTuMm, rae mecuaHble TPYHTBI MMEIOT IIMPOKOE pacrpocTtpanenue [1].
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Bo3MokHO, yTO Buj oOHMTaeT 37ech M B Hactosmiee Bpems. Panee mis CuOupu BuI He
OTMEYaJCs.
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THE COMPOSITION AND VARVED LAKE SEDIMENTS STRUCTURE

Kalugin I.A.}, Meydan F.?, Darin A.V.}, Markovich T.1.}, Babich V.V.*, Rogozin D.Yu.?
!Sobolev Institute of Geology and Mineralogy of SB RAS (Novosibirsk),
2Yiiziincii Y1l Universite (Van, Turkey),
3Institute of Biophysics of SB RAS (Krasnoyarsk)

Annually layered deposits are used for paleoenvironmental reconstructions through
quantitative calibration of geochemical records in lake sediments Element composition and fine
layering are considered for example more than 20 sites of fresh water and saline lakes.
Siliciclastic, carbonate and organic components are combined in sediments depending on the
environmental ~ parameters.  Using high  resolution litho-geochemical  approach
(microstratigraphy), several time series on year-decadal scale up to 3000 years were obtained in
recent years.

COCTAB M CTPYKTYPA I'OJJUYHO-CJIOUCTBIX O3EPHBIX OTJIOKEHUI

Kanyrua U.AL, Meydan F.2, Hapbun A.B.l, MapkoBuy T.I/I.l, babuu B.B.l, Porosun [[.IO.3
Wuctutyt reonorun u muaepanoruu u M. B.C.Co6omnesa CO PAH (HoBocubupck),
2YHHBepCHTeT r. Ban (Typuus), 3I/IHCTI/ITyT ouodusuku CO PAH (KpacHosipck)

['ognuHO-coucThIE 03epHBIE OTIIOKEHHUSI, UM BapBbl, n3y4aroTcs ¢ koHma XIX Beka (/e
['eep, Xerbom), B OCHOBHOM Ha MpUMeEpe TIANUAIbHBIX 03ep. B konme XX B. B cBs3u C
TEXHOJIOTMYECKUM  TPOTPECCOM  PE3KO  MOBBICWJIMCh  AHAJUTUYECKUE  BO3MOXKHOCTHU
WCCJIETI0BAHUS ATUX «XpPOHOMETPUPOBAHHBIX»  TE€OJOTHYECKUX 00BEKTOB TUTSt
NaJeOKIMMATHYECKUX TOCTpOeHU. B Hacrosimiee BpeMss B MEXKIyHapOIHOW Mporpamme
PAGES no ximumaTHYecKMM W3MEHEHHSM IPONUIOTO MMeeTcs pabodasl rpymma, KOTopas
KoopauHUpyeT ucciaenoBanus Baps (Zolitschka et al., 2015). Oco6eHHO GOBIINE TOCTHKEHUS
MOJIY4eHBI B 00JIACTH BapBOXPOHOJIOTHH, C TojicdeTaMu puTMOB 1010-12 Thicsay JieT, a Takxke
npu  KamuOpoBKEe  paAMOyIIepoaHbIX  gaT  (o3epo  Sugetsu,). B oreuecTBeHHOI
MaJeoJMMHOJIOTUH BapBaM TOCBSIICHBl €IWHUYHBIE PAOOTh, B OCHOBHOM M3 3a PEIKOU
BCTPEUAEMOCTH TOJOOHBIX OOBEKTOB. lIpHMeHeHWE TOIWYHO CIIOUCTBIX OTIIOKEHUW s
pactrpOBKU MAIEOYCTOBUN OCATKOHAKOIIJICHUSI OTPAHUYEHO TAKXKE B CBSI3U C OTCYTCTBHEM
KOJIMYECTBEHHBIX KAJIMOPOBOK BPEMEHHBIX psAnoB. B mocnegnuwe rtozawl, Omaromaps
[EJICHANPABICHHOMY  TMPUMEHEHUIO  BBICOKOPA3PEIIAIOMIEr0  JIMTOJIOr0-T€OXUMHUYECKOTO
noaxona (Mukpoctparurpaduu), HaMu ObUIM TIOMY4Y€HBbl YHUKAIBHBIE MAIEOPEKOHCTPYKIIUU
MPUPOAHON Cpelbl B BUJIE BPEMEHHBIX pAOB JIMHOMN 10 2000 jieT, He JOCTHKUMBIE APYTUMHU
meronamu (Kalugin et al.,2013; dapbun u ap., 2015).

Hwxe paccmoTpens o0mue 4epThl 1 0COOEHHOCTH XUMHYECKOTO ¥ MHUKPOJIEMEHTHOTO
COCTaBa FOJJMYHO CIOUCTBIX 0CaIAKOB Ha mpuMepe Oonee 20 o0bexToB B Cubupu, EBporneiickoit
yactu Poccun, B Monronun, Kutae u nap. XUMHUYECKHl COCTaB  JIOHHBIX OCaJKOB
MIPECHOBOJIHBIX M COJICHBIX 03€p MCCIEI0BaH KaK MO CepUsM MaKpompod (Hapeska KepHa 1o 5-
20 MM, OOBIYHBI peHTreHo -(iayopecueHTHBIH aHanmu3 - PPA ), Tak U C MOMOIIBIO
CKaHUPYIOIIEro PEHTTeHO -(IIYOPECIICHTHOTO aHaIM3a Ha CHHXPOTPOHHOM u3nydeHuu (POA
CH) ¢ marom uzmepennii ot 0,05 10 1 MM. MOITHOCTH OTIETBHBIX TOAMYHBIX PUTMOB OOBIYHO
HE MPEBBIIAINA MNEPBBIX MUIIUMETPOB. OCHOBHBIMM KOMIIOHEHTAaMH COCTaBa O3EPHBIX U
HEKOTOPBIX MOPCKHMX OCAJIKOB SIBJISIOTCS aTIOMOCHJIMKATHOE, KapOOHAaTHOE U OpraHHMYecKoe
BEIIECTBO, KOTOPOE TMOCTAaBISIETCS MPHUTOKAMHU C BOJOCOOpa, C a’po30JiAMH, a TaKKe
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dbopMupyeTcss B BHUIE XUMHYECKHM OCAXKICHHOIO M OMOTEeHHOTO Marepuaia B OacceiiHe.
[lepeuncieHHbIE KOMIIOHEHTBI 000COOJISIFOTCS B BHJIE TPYII Ha KJIACTEPHBIX JICHApPOTrpaMMax
aJIeMEHTHOTO coctaBa (R —meTom) mo BBIOOpKAM W3 JIOHHBIX OCAIKOB U CEIUMEHTAIIMOHHBIX
JoBymIek (puc. 1).

Silt-clay sediments, Teletskoe Lake A
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Carbonate sediments, Shira Lake, from sediment traps
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Puc. 1. Knactepubie auarpammsl (R — MeTOT) UIsi MUKPOSJIEMEHTHOTO COCTaBa JOHHBIX
0CaJIKOB: A — KJIACTOTE€HHBIE AIFOMOCHJIMKATHBIE W3 MPECHOBOJHBIX 03€p, Ha MpPHUMEpPE 03.
Tenenkoe, b — rmuHUCTO-KapOOHATHBIE C OPTAaHUKON U3 COTOHOBOAHBIX — 03. [lIupa.

BajioBplii XMMHYECKMH COCTaB OTJIOKEHHM XapaKTEpU3yeT MHHEPAJIbHbIA COCTaB
TBEpAOH (a3bl, paBHOBECHOM ¢ 0acceifHOBOM BOJIOI HA OMPEEIIEHHOM IPOMEXKYTKE BPEMEHU
HAaKOIUIGHHA. OJTO TMO3BOJIIET OOHApyXHBaTh CXOJICTBO W  PAa3IUyUsl  BHEIIHUX
TUAPOKIMMATUYECKUX YCIOBHM (OpMUPOBAHUSA 03€p U MOJEIUPOBATH TEPMOAMHAMUYECKU
pPaBHOBECHBIE CHCTEMBI ceTUMEHTAINK TBepaoe+Boaa+tTas (Tperbakos u ap., 2012).

Kinaccuueckue KilacToreHHbIE BapBbl, XapaKTEpHblE JUISl TMPUIEIHUKOBBIX 03€p,
dbopMupyIOTCS B pe3yNbTaTe KoJleOaHWi MPUBHOCA MUHEPATBHONW KIACTUKUA U OPTaHUYECKOTO
JeTpUTa CE30HHBIMU NaBOJKAMU Ha ()OHE IMOTOAHBIX HM3MEHEHMi, JielocTaBa M BECEHHETO
TasHus. [J1aBHON OCOOEHHOCTBIO HX SIBISIETCS MEXaHUYecKas COPTUPOBKA OOJIOMOYHOTO
MaTepuaia, AMarHOCTHpyeMas BH3YyaJbHO, MO TPaHYJIOMETPHH U MO cOcTaBy. B ocHoBaHUM
MPOCIIOEB (BECEHHE-JIETHHE MaBOJKOBBIEC CIIONKHN) JIEKUT OTHOCUTEIHHO TPYOBIi aleBpUTOBBIN
MaTepuay, KOTOPBIA CMEHSAETCS KBEpPXY TOHKHUM TEIUTOM C TPHUMECHIO OPTraHWKH (3UMHUE
MOJJIEAHBIE OCA/IKH).

XHWMHMYECKUN COCTaB OTJIOKEHWHW TPECHOBOIHBIX 03€p OTPAXKAET YCPEIHEHHBIN
MCXOJIHBIA COCTaB MOpPOJ BojocOOpa ¢ pa3HOi CTENEeHbIO BhIBETpenocTu. B HeM npeobnagaer
ATIOMOCHITUKATHAsT TiMHUCTas KommoneHTa (Si02>60%), kapOOHATOB MPAaKTUYECKH HET
(CaO+MgO<10%), komuuecTBO mmm (OpraHUKH) HW3MEHseTcs B mpenaenax ot 5-10% B
MpUIeTHUKOBBIX 03epax 110 40-70% - B 3a00JI09€HHBIX, B TOM YKCIE ¢ cuaepuToMm (puc. 2). Ha
npopunsx POA CU ckanrpoBaHUs MOMEPEK TOHKOW CIOUCTOCTH B HIKHUX YACTSIX TOAMYHBIX
PUTMOB TMOBBIIIEHO cojaepkaHue Sr u orHomieHue SI/RD 3a cuer mpucyrcTBus cimabo
BBIBETPEJIBIX AJIEBPUTOBBIX 3€PEH IOJIEBOTO INarta. B To e Bpemsi B BEpXHUX YaCTsIX pUTMOB
xapaktepuo mnosbimienne K, RD 3a cuer rimHuCTON cOCTaBisifOmIe W OIHOBPEMEHHO -
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xkoHueHrpauuss Copr, Br, | m U nponopruonansHo conepxkanuto opranukud. COOTBETCTBEHHO,
KBEpPXY pUTMa YMEHBIIAETCS PEHTIE€HOBCKas IJIOTHOCTh Ocajika, kotopas metogom POA CU
U3MEpSAETCs Kak OTHOIIGHHE KOTEPEHTHOro M HekorepeHTHoro uziydenusi Co/InCo. Yame
BCEro MUKH MHOTHX 3JIEMEHTOB BBITJISIST MAJIOKOHTPACTHO, HECMOTPS Ha TO, UTO COJEpIKAHUE
Ka)KJ0ro 3JIEMEHTA CUCTEMaTUUYECKU U3MEHSETCs B TeueHue roja. CaMbIMU pacrio3HaBaeMbIMU
FE€OXMMHUYCCKUMHU CUTHAJIAMU TOJMYHON pUTMHKH ciayxar Sr, Br, Rb u ux ortHomieHus, a B
IPUCYTCTBUM cujiepura - Fe.
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Puc. 2. BanoBblii XUMHUYECKUI COCTaB O3€PHBIX U MOPCKUX OCaJKOB IO JaHHbIM PDA:
TpoiiHass aumarpamma amoMocuiaukarel  (SiO,)-kap6onater  (CaO+MgO)-BogHocoaeBass u
opranmyeckass  kommnoHeHta (Org+CO,+S+Cl+H,0). Iudper Ha  guarpamme  —
[POAHAIU3UPOBAHHbIE OOBEKTHI (IIOJYKUPHBIM LIPU(TOM BBIACICHBI T'OAMYHO-CIOUCTHIE
ocanku): 1) Bauixan: coBpemennsie ocanku ([lammypa, 1993), cpeanee u3 217 ananuzos, 2)
mam odace (Byeynvoeiickas nepemviuxa), 4 au., 3) Xomon Hyp (Moneonus): aneBponenuToBbIC
uibl, 7 aH. 4) Teneyxoe: aneBponeanuToBbIe Wibl, 17 aH., 5) Xybcyeyn(Moneonus): TONOLIEHBBIE
TJIMHUCTBIC HATOMUTHI, 7 aH., 6) Kyuepna (Anmaii): anesponenutoBbie wibl, 7) Jlaooea:
nenuToBbie Wibl, 8) 3anoeednoe (Jeéenkus). rtnuHa ¢ opranukoi, 3 aH., 9) IMurwonzoa
(P6enxusn). TnuHA ¢ OpraHuKoil, 3 aH., 10) Capzoszepo (Kapenus): aneBponenuToBbIe Wb, 4
af.,11) Teamen (Monzonus):xapOoHATBI C IPUMECHIO TJIHHBI, cpeaHee u3 14 aHanu3oB., 12)
Hlupa (Xaxacus): xapboHatHbie ciiou, 7 aH., 13) mam sce. - ¢ IpuMechIO TIIKHEL, 3 aH., 14)
mam dce: TIIMHBI ¢ KapOoHaToMm 11 aH., 15) mam sce: rivHbl ¢ KapOOHATOM, OPraHUKOM, 12
aH., 16) Bene (Xakacus): riavHbl ¢ KapOOHATOM, OpraHukoil, 9 an., 17) puex (Typuus):
KapOOHaThI ¢ IVIMHOM, OpraHukol, 8 aH., 18) mam owce: rmuHBl ¢ KapOOHATOM, OPraHUKOH, 9

, 19) Uccvix Kynv: xapOoHathl ¢ rmuHOU, 20) mam e TIUHBI C KapOOHATOM, OPraHUKOH,
21) 3yn Topeu (3abaiikanve): TIUHBI ¢ KapOoHATOM, 5 aH., 22) XyOcyeyn:AOTONOLECHOBBIC
kapOoHaTHble ThuHBL, 11 aH., 23) Kupex (3anaonas Cubupv): cuneputsl, 24) [oponurnckoe
(3abaiikanve): TIMHBL ¢ comoi U kapOboHnatom, 10 aH., 25) Yuym (Xakacus): xapOGoHaThI C
rMHOM, Mupabunutom 20 aH., 26) Amypcxuti 3anus (3cmyaputl), Anonckoe mope.: TIUHA C
HA3eMHBbIM UCTOYHHUKOM, 22 aH., 27) Yykomckoe mope, wenbg: TANHA KEIe3UCTasi, CMEKTHUT, 4
aH.

['ogudHO CIOWCTBIE OCaJAKW COJIOHOBOJHBIX 03€p TMPEACTABISIOT PUTMHYHOE
Yepe/OBaHHEe TOHKHUX PAa3HOOKPAIICHHBIX ITOJIOCOK, BOCIPOM3BOMSAININX HEMPEPHIBHO -
CE30HHOE HAKOIUICHHE TJIMHHUCTOTO, KapOOHATHOTO W/WJIM OPraHUYeCKOro Marepuaina. 37ech
peo0JIaaroT MarHe3nalbHO-KabiueBbie oTiaoxeHus (CaO+MgO = 20 - 40%), coxepxanue
[IIIT>30%, anromocunukatHas npumechk (SiO,) He 6osee 60-70%, a Hanumuue MUKPODOCCHITHIT
(TmaToMOBEIC, OCTPAKOBI U JIP.) HE WICHTU(DUIIUPYETCS 10 XUMHYESCKOMY COCTaBY.
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DIATOM ASSEMBLAGES OF THE LAKE SCHUCHJE
(KHIBINY MASSIF)

A.L.Kosova, D.B.Denisov
Institute of the North industrial environmental problems, Kola Science Centre, RAS

Environmental transformation of the Euro-Arctic ecosystems in global and local scales is
as a result of the climatic system dynamics as well as multifactor anthropogenic pollution. It is
strongly actualizes paleoecological research: knowledge about ecosystem historical
transformation is the basis for the understanding of modern succession of reservoirs,
development of measures to minimize the negative effects of human impact and adaptation of
business to current climate change within the framework of the management of water
resources. Small sub-Arctic lakes are convenient objects for paleoecological reconstructions
due to the high sensitivity of their ecosystems to any changes in the natural environment
factors. The investigations of diatom assemblages of the lake Shchuchye sediments, located in
the Khibiny massif, have been conducted and the main stages of the ecosystem transformation
were reconstructed.

JIMATOMOBBIE KOMILIEKCHI JOHHBIX OTJIOKEHUM O3EPA II[YUBE
(XUBUHCKH T'OPHBII MACCHB)

A.JI.LKocoga, [.b.[lenncon
WucTutyT npobiem npomsiiuieHHoM skoiorun CeBepa Konbckoro Hayunoro niearpa PAH

['moGanpHBIE M JTOKATBHBIE MPEOOpa30BaHMs SKOCHCTEM EBpO-ApKTHYECKOTO perrmoHa B
pe3yibTare JUHAMUKHA KJIMMATHUYECKOW CHCTEMBbl U MHOTO(aKTOPHOIO aHTPOIOT€HHOTO
3arpsS3HEHUS] aKTYaIM3HPYIOT HCCIICAOBAaHUS TaJCOIKOIOTHIECKOTO HAlpaBlIeHUS. 3HaHHE
HKOCHUCTEMHBIX TpaHchopMalMii B HCTOPUYECKOM MPOILJIOM SBISETCS OCHOBOM st
MOHMMAaHHUS COBPEMEHHBIX CYKIIECCUN BOJIOEMOB, pa3pabOTKK MEPONPUATUI 110 MUHUMHU3ALUU
HETaTHUBHBIX MOCJEJICTBUI aHTPOIMOI€HHOTO0 BO3ACUCTBUS M aJaNTallMd XO3SHCTBEHHOM
ACATCIIBHOCTH K COBPEMCHHBIM KIUMATHYECKMM HU3MCHCHUSAM B paMKaxX paluOHaJIbHOI'O
UCIIOJIb30BaHUSI BOJHBIX pecypcoB. Maible CyOapKTHUECKHE o3epa MNpeCTaBIIsAIOT COO0OM
ynoOHbIE  OOBEKTHl S  Mal€03KOJOTHYECKMX  PEKOHCTPYKLUMH  BBUAY  BBICOKOM
YyBCTBUTEIBHOCTH MX YKOCHUCTEM K JIFOOBIM U3MEHEHHUSM (DAaKTOPOB OKpY’KaroIIel MPUpOTHON
00CTaHOBKH.

HccnenoBanust OpuH mpoBeeHbl Ha o3epe Lllyuse (67°50°18.8", 33°40724.5"), xotopoe
PacIoJIOKEHO B CEBEpHON YacTH XHOMHCKOTO TOPHOTO MacCHBa, B O3€PHO-PEYHOM CHCTEME
p.Kyna. D10 mamoe (mromams osepa 0.30 kM%), mo dopme GIH3KOH K OKDYIVIOH, 03epo
JIETHUKOBOT'O TPOUCXOKICHUs. TeppuTopus BOAOCOOPHOW IUIOIIAAM MO TUMNY JiaHAmadToB
OTHOCHUTCSI K JIECOTYHAPOBOM M TYyHApPOBOW 30HaM ¢ BbicoTamMu 10 593.8 m. bepera ozepa
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HEBBICOKHE, KaMEHHCTbIe, MECTaMU BCTPEYAIOTCA 3a00JI0OYCHHbIE YYacTKu. B mpuOpexHoi
30HE 03€pa paclpoCTpaHEHbl MECYaHble IUIKUM U BaJlyHHble OTiOXeHMd. Ilo pesynpraram
THIPOXMMUYECKOTO aHAJIM3a YCTAHOBJIEHO, YTO BOJOEM II0 COJCPXKAHUIO OMOTCHHBIX
3JIEMEHTOB U OPraHUYECKOI'0 BEIIECTBA OTHOCUTCS K ONUroTpo¢HbIM. IloBEpXHOCTHBIE BOABI
UMEIOT HHM3KYI0 MHHepanu3anuio(34.5 Mr/i1) W MOBBIIIEHHOE 3HAY€HHE MIeNOYHOCTH (282
MKDKB/J1), BOIOPOIHBIN moKka3areinb (PH) Bappupyer B nuamnasone 6.98-7.40.

Hcropus pa3BuUTHS BOAOeMa M TpaHC(HOPMAIMHM €r0 HKOCUCTEMBI TOJ BIUSHUEM
HOPUPOJHBIX M AaHTPONOIEeHHBIX (PAaKTOpOB OblIa BBHINOJIHEHA IOCPEICTBOM JAMATOMOBOIO
aHaim3a kojoHku J1O. Ha ocHoBaHuuM aHanmu3a paclpeneieHus] NPUOPUTETHBIX 3JIEMEHTOB
sarps3HuTeniel B /IO g Bomoema ObulM BBIJENEHBI CTpaTUrpauyeckue 30HBI CIIOEB
OTJIOKEHUH, CO CPABHUTEIHHO HU3KUMHU KOHLEHTPAIMSAMH STHX 3JIEMEHTOB, (popMHpOBaHHE
KOTOPBIX IPOMCXOJMIIO B TaK HA3bIBAEMbIH «IOMHYCTPHUAIbHBIIN IIEPUOJ] PA3BUTHUS BOJOEMA.

Xapakrep pacnpenenenus B JO TspKeNbIX MeETaJUIOB yKa3blBaeT Ha 0oJiee BBICOKHE
TEMIIbl CEIMMEHTALMU B MCCIEJOBAaHHOM BojoeMe (=1.9 MM/T) mo cpaBHEHHIO C BOJOEMaMHU
cxonHoro tumna B paiioHe Kombckoro Cesepa [Dauvalter, 1994]. BoisiBieHO 3HAa4YHMTEIBLHOE
yBenuueHue coxepkanus Pb u Cd B BepXHUX CIOSX OTJIOKCHHUi, HAYMHAS C TIIYOUHBI 7 CM.
Kpome Toro, Bepxuue 4 cm xapakrepusyroorcs akkymyrsinuein TM, npexae Bcero Ni u Cu.
Veennuenue coaepkanus Ni u CU cBSI3aHO ¢ HAYaJIOM HHIYCTPHAIBLHOTO 0cBOeHHMsT Kosbckoro
CeBepa, a yBenuuenue comepxkanuss Pb m Cd — ¢ oOmmM yBenndeHueM ri100aIbHOTO
3arpsA3HEHUs] STHUMHU 3JEMEHTaMM aTMoc(epbl CEeBEpPHBIX PErnoHOB. Takum oOpas3oM, ObuI
ONpejesieH  IEepHuoJ,, OXBaThIBAIOIIMKA  MpOMBIIUIEHHOEe  3arps3HeHue o03.  lllyuse,
COOTBETCTBEHHO, 0Oojee  JpeBHME CIOM  OTIOXKEHHH  OblM  chHOpPMHpPOBAHBI B
«JIOMHIYCTpUAIbHBIN» IEPUOJ] Pa3BUTHS 3KOCUCTEMBI BOJIOEMA.

JUis  BBISIBIEHMST MHTEHCUBHOCTH 3arps3HEHUs O3€pa HCIOJIb30BAIUCH 3HAYCHMS
koopdunumenta Cs u crenenn Cqy 3arpszHenus J{O TsHKeTbIMH METaJUTaMH, BBIYUCICHHBIE TIO
Mmeroauke, mpeanoxentoi JI. Xokancornom [Hakanson, 1980]. Konnenrpamuu TM (Ni, Cu, Zn,
Co, Pb, Cd, As, Hg), HakomieHHBIX B MOBepXHOCTHBIX citosix JIO o3epa Ily4be, yka3piBatoT Ha
3HAUUTENBHYIO cTeneHb 3arps3Henus (Cy=15.3).

[To HanpaBieHuto oT HIKHUX ciioeB J[O K BEpXHUM BBISIBICHBI IEPECTPONKH B COCTABE U
CTPYKTYpE JHMAaTOMOBBIX KOMIUIEKCOB W MX KOJMYECTBEHHBIX XapakTepucTukax. Ha
IOPOTSKEHUM UCCIIEJJOBAHHOTO TIE€puoJia MPOMCXOAWIa CMEHa JOMHHHMPYIOIIUX TPy
JMaTOMEN, NICUE3HOBEHUE OTJEIIbHBIX BUJIOB.

Bcero B kononke MomHocThio 20 cM  Obulo OOHapyxeHO 218 TakCOHOB AMATOMOBBIX
BOJIOpOCIIe paHroM HMXe poja B 44 pojax, HanOOJIbIIEr0 TAKCOHOMHUECKOTO Pa3HOOOpa3us
JIOCTUTAIOT MpenacraButenu poaoB Eunotia (22), Pinnularia (18), Cymbella (15). B xone
aHalu3a JMHAMHUKHA OTHOCUTENBHOW YMCICHHOCTH JAMAaTOMEH MO pa3pe3y KOJOHKH ObuIn
BBISIBJICHBl PYKOBOJISIIME [0 YUCICHHOCTH BHJIbI, a TaKke BUIbl ¢ Hauboyiee SPKUMHU
u3MeHeHusaMu. MIx ctpaturpaduueckue npoduian mpeacTaBieHbl Ha pUCYHKE.

Otanbl Haubojiee 3HAUMMBIX H3MEHEHHH B HKOCHCTEME BOJOEMa IOJATBEPHKIAIOT
pe3yJbTaThl KJIACTEPHOTO aHAJIN3a, BBIIOJIHEHHOTO HAa OCHOBE COOTHOLIEHUS OTHOCHUTEIBHOMU
YHUCIIEHHOCTU JUaToMel. Bbiio BbIIEIEHO MATh TANoOB B pa3BUTUH 03epa (puc. 1).

| sman oxBaThIBaeT MEepUOJ, KOTJa MPOUCXOIMIO (OPMHUPOBAHUE CAMOI0O JIPEBHETO U3
uccienoBandbix cinoeB JIO (20-19cm). Ha aToil cramum pa3BUTHS DKOCHUCTEMBI BOJIOEMA
OTMEYaeTcsi caMoe 00JIbIIIoe KoMuyecTBO BUIOB (92). B o3epe pa3BuBaINCH MPEUMYIIECTBEHHO
OEHTOCHBIE U TJIAHKTOHHO-OEHTOCHbIE (hOpMbI. MOKHO MPEAnoNoXUTh, YTO ATOT MEPUOJT ObLT
NEepeXOAHBIM OT OJIHUX YCIOBHH K APYTUM, TaK Kak B cieayromnieM cioe (19-18 cm) otmeuaetcs
M3MEHEHHE JOMUHAHTHOIO KOMILJIEKCa, CHIYKEHUE KOJIMYECTBA BU/IOB, YBEJIMUEHHE MTOKA3aTEeNs
o0umus.

Il oman (19-13 cm) Ha stom »sTame pasBUTHS 3KOCHCTEMBI BOJOEMa OTMEUYAIOCH
HE3HAYMTEIBHOE CHIKEHHE BHIOBOTO pasHOoOpasust 10 2.99 GuTok3™ B cinoe 16-15 cm
YBEJIMUCHUST TMoKazarenss 10 3.62 oursKks”’ K KOHIly 3Toro mnepuona. Jlunammka pH
JIEMOHCTPHUPYET MPOTHUBOIMOJIOXKHYIO KapTUHY. B crmoe 16-15 cM BOIOpOJHBIN TMOKa3aTelb
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JOCTUTAeT MAKCUMAJILHOTO 3HAUEHUsI Ha ATOM 3Tare (OPMUPOBAHUS IKOCHUCTEMBI BOJOEMa
7.28, BBIIIE TIO Cpe3y KOJOHKH yMeHbIaeTcs 10 7.09. YBennuunach 10715 IUIAHKTOHHBIX (HOpM.
Ha stom npomexytke cioi 17-16 cM oTiMyaeTcst OT ApYruxX, YTO HMOATBEPKAAECT KIACTEPHBIN
aHanu3. B 3TOM TOpPH30HTE MAaKCUMAJIBHOTO Pa3BUTHSA JIOCTUIJIM BHUJbl XapaKTEpHbIE IJIf
3BTPO(HBIX, XOPOIIO MPOrpeBaeMbIX Bo0eMOB Staurosira construens Ehrenberg u Staurosira
venter (Ehrenberg) H.Kobayasi. Bo3amoxHO, 3TO CBSI3aHO C yBEIHYEHHEM KOHIIEHTPAI[UH
OMOTEHHBIX JIEMEHTOB B 3TOT IEPHO, a TAKXKE C HEKOTOPHIM M3MEHEHHEM TeMIIepaTypHOTO
peXHUMa B CTOPOHY OoJiee BBICOKUX TeMIIepaTyp 3a cUeT YMEHbIIEHUS TITyOUHBI 03epa, Tak Kak
OJTHOBPEMEHHO OTMEYAeTCsl CHIKCHHE [OJM IUIAHKTOHHBIX IEHTPHUECKUX BHJIOB pOJa
Aulacoseira.

III sman (13-4 cm) xapakTepu3yercsi JOMHUHUPOBAaHHMEM Ha Tropu3oHTax 13-6 cm
Aulacoseira alpigena (Grunow) Krammer, 12-7 cm - Staurosira venter. Ha 3Tom mpoMeKyTKe
3aperuCcTpUpOBaHO HaumMeHblee 3HaueHue pH — 7,01 Ha ropusoHTe 6-4 cM, 3TOT MEpUOA
COOTBETCTBYET, MPUMEPHO, Havyalmy 20 Beka U XapakTepusyercs: moxosnomanuem. llomoxxeHnue
JOMHHaHTa 3aHuMaeT anunoduiabHbiil Bua - Tabellaria flocculosa (Roth) Kiitz., ormedaetcs
yBeJIMUYCHHUE 10JM TakcoHOB poaa Cymbella, GonbmHCTBO mpeacTaBuTeNel KOTOPBIX
aIoQUIbHBIE W XOJOAHOMIOOMBBIE BUIBL. OIXHOBPEMEHHO OTMEYAETCS MaKCHMAalbHOE
yBenuueHue naonu ranogoboB g0 28.4%, UYTO CBUICTENBLCTBYET O CHIDKEHUU OOIIeH
MHUHEpaJIn3auy B BojoeMe. OKOHUAHHE TOTO dTara CBS3aHO C HAYaJIOM a’pOTEXHOT€HHOTO
3arpsi3HEHUS BOJIOEMA.

VI sman (4-1 cm) BBepx MO NPOQPHIO IOHHBIX OTIOXKCHHH ITOW 30HBI OTMEYCHO
yBenuueHue 3HadeHuss pH B menouynyro cropony ot 7.01 mgo 7.27, 4ro moaTBepiKIaeTcs
YBEIIMYCHUEM JIOJU alIbKATMOMOHTOB B ATOT neproa. Habmromgaercst pocT 1011 TUIaHKTOHHBIX U
apKTO-aNbIIMICKUX BHUIOB, MAacCOBOE Pa3BUTHE KOTOPHIX OOECMEUHIIO PEe3KOe YBEIHUEHUE
obmero obwius a0 68.05 MmiH.3K3/T.cyx.Beca. Ho mpu »TOM oOTMeuaeTcsi yMEHbIIECHHE
KOJMYeCTBAa BHUJOB. V3MeHeHUs B CTPYKType IUATOMOBBIX MPOUCXOIUT Ha (oHe
A3POTEXHOTCHHOTO 3arpsi3HeHHs Bojoema TsokenbiMu  Metauiamu  (Cu, Ni, Cd). Pocr
YHCICHHOCTH  JBPUTEPMHOr0  Buaa, uHAu(pGepeHTa, kocmononuta  Achnanthidium
minutissimum (Kiitzing) Czarnecki B cnosix 4-3cM u 2-1 cM 10 cyOJOMHUHAHTA, MOSIBICHUE B
ropuzonre 3-1 cm sBTpodHOro Buma Aulacoseira ambigua (Grunow) Simonsen Takke
CBUJICTEIILCTBYET 00 M3BMEHEHUH YCIIOBUH B BOJIOEME.

V oman (1-0 cM) oTpakaeT COBpPEMEHHBIH MEPUOJ PAa3BUTHUS BOJOEMA, KOTOPBIH
OTJIMYACTCS HAUMEHBIIUM CXOJACTBOM C MpPEIBIAYIIMMHU dTamamu. [Ipoucxoaut ympouieHue
CTPYKTYpbI TUATOMOBBIX KOMILUIEKCOB, COIIPOBOXIAIOIIEECs Pe3KUM CHIDKeHHEM H’, KOTophIii
JIOCTUT MUHUMAJBLHOTO 3HAYCHUS] Ha MPOTSHKEHHH Bcero cpe3a koynoHku 1O u cocraBmi 2.3
6uToK3 . MHIEKC CanpoOHOCTH yBEIMYHBANICS U JOCTHT 3HadeHHs 1.87, 4TO COOTBETCTBYET -
Me3ocanpoOHol 30HE. JIOMHHHMPYIONIMKA KOMIUIEKC TPEACTABICH  aJIKaTMOMOHTHBIMU
(Aulacoseira subarctica (O. Miill.) Haworth u Aulacoseira valida (Grun.) Kramm) wu
anpkanudmisaeiMu (Staurosira construens) taxconamu. IToTHOCTBIO Mcue3 anua0(OUIBHBIN
oenrocHblii Bua Brachysira brebissonii (Grun. in Van Heurck) Ross, mpencraButenu poja
Eunotia BcTpevaroTcest e ITMHUYHO. BoOpOIHBIN TTOKa3aTeNnb YBEINYHIICS B MICTOYHYIO CTOPOHY
U J0CTUT 7.55, 4TO sBNSETCS MaKCUMalIbHBIM 3HAu€HUEM MJid KOJMOHKHU. [lo OTHOIIEHHIO K
MECTOOOWTAaHUIO TPE0OIaatoT MIaHKTOHHBIE (GopMbl (51%), 9TO AOBOJIBLHO MHOTO IS 03€pa
TaKUX Pa3MEepPOB U ITYOMH U MOXKET CBUACTEIHCTBOBATH 00 YBEIMUEHUU BOJTHOCTH.

Ha ocHOBe pe3ynpTaToB aHaim3a JUATOMOBBIX KOMIUIEKCOB JOHHBIX OTJIOXCHHUU H
00pa3IoB COBPEMEHHBIX coob1ecTB nuatomeit 03.1lyuse ObUIO yCTAaHOBIEHO, YTO OJHUM U3
OCHOBHBIX (DaKTOPOB, OMPEACISIOMNX BHIOBOH COCTaB W CTPYKTYPY IHATOMOBOH (IIOPHI,
SBISIIOCH JaHAmadTHO-reorpaduyeckoe monoxenne BogoeMa. CI0KHOCTh CIEKTpa TOPHBIX
MUKpoOJIaHAMA(TOB  ONpefensyia KOMIUIEKC HWHAWBHUIYAIbHBIX TNPUPOAHBIX  YCIOBHI
UCTOpUYECKOro (OpMUPOBaHUs KadecTBa BoA. Ha BceM MCCIIeTOBAHHOM HCTOPHYECKOM dTare
3/1eCh CYIIECTBOBAJIM YCJIOBUSA, OJArONpHUSATHBIE [JIS Pa3BUTHS Pa3IUYHbIX JHATOMEN
nepupuToHa U OeHTOca. AHanMM3 CTpaTUrpauu ITUATOMOBBIX KOMIUIEKCOB ITOKa3all
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M3MEHEHUs, KOTOPHIE CBS3aHBI C aHTPOTIOTEHHBIM NMPEOOPA30BAHIEM B BEPXHEM COBPEMEHHOM
cioe. BbIsBIIEHBI U3BMEHEHUS! AMATOMOBOI'O COCTaBa, CBA3aHHBIEC C 3allleJJaYMBAHUEM BOJIOEMA.
Boun  oOHapy)XeHBI TepaToJOTHYeCKHe H3MEHEHHS (OpMBI CTBOPOK POJOB JHATOMOBBIX
Bojiopociieil. B kauecTBe mpUYUH, MPUBOIALIMX K OOpPa30BaHUIO TEPATOJIIOTUYECKUX (OpM,
YKa3bIBAIOTCS HEOJIAronpHUATHBIE 3KoJoruyeckue ycioBus. B o03. Lllyube MOXXHO OTMETUTH
HU3KYI0O KOHIEHTpauuio KpemHus (2.3 Mr/i) B BOJE, HEAOCTATOK KOTOPOTO MPHUBOJIUT K
MOSIBIICHUIO KJIETOK YpoanuBoil (opmel. B HacTosiiee Bpems, 3HAYMTEIbHOE BIMSHUE HA
pazBuTHe U TpaHchopmanmio sKocucteMbl o3epa lllyube okas3piBaeT aHTPOIOTeHHas
COCTaBJISIOLIAS.
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Hlyqbe. JIMHUSAMH OTMEUEHBI OCHOBHBLIE JTaIlbl Pa3BUTHA JSKOCUCTECMBI BOJOCMa 110
pe3yiabTaTaM KJIAaCTEPHOI'o aHaJIn3a.

Cnucok Jaureparypbl
1. Dauvalter V. Heavy metals in lake sediments of the Kola peninsula, Russia. Sci. Total
Environ. 1994. V. 158, pp. 51-61.
2. Hékanson L. An ecological risk index for aquatic pollution control-a sedimentological
approach. Water Res., 1980.V.14, p.975-1001.

DIATOMS AS INDICATORS OF CHANGING SEDIMENTARY ENVIRONMENTS:
PALAEOLIMNOLOGICAL ASPECT

A.V. Ludikova
Institute of Limnology, Russian Academy of Sciences, St.-Petersburg, Russia

The study provides an overview of the diatom records for sedimentological conditions
changes resulted from the water-level fluctuations of marine and freshwater basins as well as
environment and climate changes during the Late Pleistocene-Holocene transition. The most
common diatom-based indicators of sedimentary environment changes include 1) changing
indicator species ratio, 2) changing floristic diversity and formation of mono- or
oligodominated diatom assemblages, 3) shifting ecological groups ratio, and 4) changes in total
diatom valves concentration values.

TTMATOMOBBIE BOJOPOCJIA KAK MTHIUKATOPBI CMEHBI YCJIOBUI
CEJVUMEHTALINH:
MAJEOJAMHOJIOTMYECKUNA ACHEKT

A.B. JlynuxoBa
Wuctutyt o3eposenenus PAH, Canxr-IletepOypr, Poccus
ellerbeckia@yandex.ru

[IpuBenen 0030p pe3yabTaTOB JAMATOMOBOIO aHaiM3a, (UKCHUPYIOIIHUX CMEHbI
CeIMMEHTALMOHHBIX OOCTaHOBOK B CBSI3M M3MEHEHMSMU YPOBHSI MOPCKHUX M INPECHOBOJHBIX
OaccellHOB U MPUPOIHO-KINMATUYECKUMHU U3MEHEHUSIMU Ha pyOeke IIIelCTolleHa —ToJI0leHa.
B ocHOBY mos0k€HBl aBTOPCKUE MaTepHasbl U3yUEHHUs] KOJIOHOK JOHHBIX OTJIOKEHMM MallbIX
03ep TaKUX PernoHoB, Kak ['pennanaus, Konbckuii moiayoctpos, mobepexne u octpona benoro
mops, Jlenunrpaackas, Hosropozckas, TBepckas u MockoBckass 007acTu), a TaKkke JABYX
KpyHnHENMX o3ep eBponeiickor yactu PO — Jlagoxkckoro u OHEXCKOro.

B pesynbrare ObLIM BBIAEICHBI ONpEAETICHHbIE 3aKOHOMEPHOCTH W3MEHEHHs COCTaBa
JTUATOMOBBIX ~KOMIIJIEKCOB, COOTHOLIEHHSI HKOJIOTMYECKUX TPYINI JUaTOMEH, oOIero
COJIEp’KaHUsl CTBOPOK JUATOMOBBIX BOAOPOCIEHW B JAOHHBIX Oocajakax. Tak, I MaJbIX 03€p, B
MPOLUIOM SIBJISIBUIMXCS MOPCKHMMH 3aJlMBaMH, CMEHa YCJIOBHM OCaJKOHAKOIUIEHUs Ha dTame
U30JISIUN OT MOPCKOTo OacceliHa, MOMUMO 1) M3MEHEHUs! COOTHOILIEHHS BUJIOB-UHANKATOPOB
COJICHOCTH, XapakTepuszyercs: 2) yMeHbIIeHHeM (IOPUCTUYECKOTO pa3zHooOpasus U
(GopMHpOBaHHEM MOHO- M OJIMTOJOMHHAHTHBIX TUATOMOBBIX KOMIUIEKCOB; 3) M3MEHEHHEM
COOTHOILIEHHUS JKOJIOTMYECKUX TPYII M0 MectooOutaHuto (oOpacrarenn / JOHHBIE,
IUIaHKTOHHBbIE / OEHTOCHBIE); 4) YBEIMYCHHEM KOHIEHTpAllUd CTBOPOK B OTJIOXKEHUSAX Ha
NEPEeXOAHOM U B HavyaJle OCTU3OJSALMOHHOIO 3Tara.

M3MeHeHus ypoBHS psifia MaJbIX 03€p paccMaTpUBaeMOi BEIOOPKHU CBSI3aHBI C U30JISIIUCH
OT KPYITHBIX TIPECHOBOJHBIX OacceiiHOB. B 3TOM citydae cMeHa yCIIOBHI 0CaIKOHAKOTUICHHUS TIO
JAHHBIM JTMaTOMOBOTO aHajM3a MapKupyercs: 1) H3MEHEHHMSMH COCTaBa JUATOMOBBIX
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KOMIIJIEKCOB, KOT/Ia Ha CMEHY BUAaM-OOUTATEISIM KPYIMHBIX TNTyOOKOBOJHBIX 03€p HMPUXOAST
BUJBI, OOJiee XapaKTEpHbIC JJIsi MalbIX BOJOEMOB; 2) YMEHbBIICHHEM (IOPUCTHUECKOTO
pasHooOpa3ust U 00pa3oBaHUEM MOHO- M OJMTOAOMHHAHTHBIX JUATOMOBBIX KOMILUIEKCOB; 3)
WU3MEHEHHEM COOTHOILEHHS SKOJIOTUYECKUX TpyHn (10 MECTOOOMTAHHWIO, OTHOIICHUIO K pH,
TPO(HOCTH — B 3aBUCHMOCTH OT CHEHU(PHUKH yCIOBUH HM30JIMPOBAHHOTO BOJOEMA, B MEPBYIO
ouepenb, €ro MOp(GOMETpHH W THAPOXMMHUH), 4) pa3HOHANPABICHHBIMH W3MCHEHHSIMHU
KOHIICHTPALlMM CTBOPOK (HAIMPaBICHHOCTh OOYCIIOBIICHA Pa3lUYMsIMHU B MPOAYKTUBHOCTH Ha
npel- W IOCTU30JIMOHHOM dTarnax, HWHTEHCHBHOCTBIO TEPPUTEHHOTO pa30aBIlCHHUS,
COIPOBOKIAOIIETO MAJCHUE YPOBHS U U3OJIALIUIO U T.JI.).

Jis ManbIX BOJOEMOB, HE CBS3aHHBIX B IPONUIOM C KPYIHBIMHA IPECHOBOIHBIMH
OacceiiHaMu, M3MEHEHHsI YPOBHS OOYCIIOBJIEHBI Pa3IMYHBIMU TPUPOJIHO-KIMMATHUECKUMH
NpUYMHAMH, W (QHUKCHPYIOTCS IPEUMYIIECTBEHHO: 1) W3MEHEHHUSMH COOTHOIICHUS
IUIAaHKTOHHBIX U OEHTOCHBIX BUOB, 2) YBCIIMYCHUCM KOHICHTPALUU I[HaTOMCfI Ha JTalrax
YBEJIMYCHUSI OOBOJHEHHOCTH; 3) COKpAIlEHUEM COJICPKAaHUsI CTBOPOK B OCAJKaX B pe3yJbTaTe
AKTUBHU3allU SPO3UOHHBIX IMPOUCCCOB B XOAC ITOHUKCHUSA YPOBHA.

CMeHa ceIMMEHTAI[MOHHBIX YCIOBUH Ha pyOexe IuieiicToleHa — royioneHa ormMeyeHa 1)
yBEJIMUEHUEM (DIIOPUCTUICCKOTO pa3HOOOpa3usl TMaTOMOBBIX KOMIUIEKCOB, IIPU 3TOM B MaJIbIX
03epax 3a4acTyro (OPMHUPYIOTCS OJIUTO- H MOHOJOMHHAHTHBIC KOMILICKCHI; 2) B MAJIBIX 03epax
¥ MEHEe TITyOOKOBOHBIX y4acTKaX OOJIBIINX 03ep — M3MCHCHHEM COOTHOIICHUS TTAHKTOHHBIX
U OCHTOCHBIX BHUJIOB; 3) PE3KHUM COKpAICHHEM COJCpPKAaHUsS MEPEOTIOKCHHBIX THATOMEU B
OHexckoM H, B ocoOeHHOCTH, JlamoxckoM o3epe (BILIOTH JO TOJHOTO HCYE3HOBEHUS W3
COCTaBa JMATOMOBBIX KOMILJICKCOB); 4) YBEJIMYCHHUEM KOHIIEHTpAIMM CTBOPOK B JIOHHBIX
oCaJgKax B PpPE3YIbTAaTC IIOBBIIICHHUA IMPOAYKTUBHOCTU BOJOCMA, YMCHBUICHUA IIOTOKA
QJIOXTOHHOTO MHHEPAJIBHOTO MaTepuaia u T.1.

HccnenoBanue yacTHuHO mojepxkuBaetcs rpantom PODU Ne 16-05-00727

BIOLOGICAL INSIGHTS INTO POLYGON TUNDRA OF THE THE INDIGIRKA
LOWLAND

Liudmila A. Pestryakova'* Andrea Schneider?, Lutz Schirrmeister®, Anatoly A. Bobrov*,
Sebastian Wetterich®

'Department of Ecology, North-eastern Federal University Yakutsk, Russia
2Centre for Arctic Gas Hydrate, Environment and Climate, University of Tromsg, Norway
$Department of Periglacial Research, Alfred Wegener Institute Helmholtz Center for Polar and
Marine Research, Potsdam, Germany
*Department of Soil Science, Moscow State University, Russia
*presenting author: lapest@mail.ru

In Arctic environments, habitat conditions of wet and dry polygons are barely
constrained, and the abundance and diversity terrestrial and aquatic organisms is currently
documented in scattered records with incomplete ecological characterizations. In order to
develop the potential of biological indicators from ice-wedge polygon tundra landscapes, the
taxonomic and ecological range of species assemblages and habitat conditions were
determined. Furthermore, we focused the seasonal variability of a selected site.

The study area in the Indigirka River lowland was located in the floodplain and the
adjacent thermokarst-affected lowland along the Berelekh River, a tributary of the Indigirka
River, 28 km northwest of the settlement of Chokurdakh near the Kytalyk WWF (World
Wildlife Fund) station (70° 83' 12.1" N; 147° 48' 29.9" E).

Environmental parameters of polygonal patterned ground were monitored near the
Kytalyk Station (Indigirka-Lowland, 2011-2012) in typical low- center polygons of about 20 m
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in diameter, enclosed by polygon walls and frost cracks. Sensors recorded ground temperature
up to one meter depth and soil moisture conditions in the active layer down to the permafrost
table. The air temperature was measured at 2 m height on the polygon rim. In polygon ponds,
electrical conductivity, water level and water temperature were logged during summer field
seasons. All data loggers measured every 30 minutes to record diurnal cycles. Ground and air
temperature records were collected for a complete year. The recorded air and water
temperatures co-vary and show similar daily pattern during the monitored summer period, with
a general cooling trend towards the end of the summer season. Both air and water temperatures
seem to be related to water level changes and variations in electrical conductivity. Furthermore,
a ground temperature differentiation in the active layer is present. Main peaks and dips follow
air temperature patterns, even in the lowermost and coldest horizon of the active layer.
Compared to the record from the enclosing polygon rim the temperature differentiation in the
polygonal center is more distinct in the lower horizon and shows a wider temperature range.
Soil moisture sensors show mostly constant over time moisture contents in the active layer.
Surface soil horizons were driest, interrupted by some short term events, which point to
abruptly increasing surface moisture (rainfall) that were also registered as a weaker increase in
moisture in the deeper sections. The lowest sensor, which was located close to the permafrost
table, did not measure the highest soil water content. This was recorded by the second lowest
sensor three centimeters higher and coincides with field observations. The records obtained
from two sites in north-east Siberia demonstrate that environmental parameters of polygonal
patterned ground are closely linked to local weather variations and climate conditions.

Well-oxygenated and dilute ponds with slightly acidic pH hosted an abundant and diverse
ostracod (crustacea) fauna. A total of 4849 identified ostracods from 8 species and 3 taxa
represent the first record of the ostracod fauna in the Indigirka Lowland. Fabaeformiscandona
krochini and Fabaeformiscandona groenlandica were documented for the first time in
continental Siberia. Fabaeformiscandona sp. was newly found taxa holding a strong indicative
potential for hydrochemical parameters. Repeated sampling of a typical low-center polygon
pond revealed detailed insights in the population dynamics of Fabaeformiscandona pedata.
Substrate properties, physical and hydrochemical conditions in the polygon ponds offered the
ostracods largely homogeneous habitats. However, river flooding and differences in pond
morphology resulted in variations in substrate, vegetation, hydrochemical and stable water
isotope composition.

The testate amoebae (Protozoa: Testacealobosea and Testaceafilosea) are a group of
free-living protozoans. We investigated the population of testate amoebae in across six
polygons in transects from the polygon rim towards the center. The study aims at the analysis
of environmental and spatial distribution patterns of testate amoebae in a polygonal tundra
landscape. At each point, samples were taken from different soil horizons of the active layer.
Furthermore, we studied testate amoebae communities in sediments of polygon ponds. In total,
126 samples were analyzed. The testate amoebae records obtained consist of 150 taxa at the
species and intraspecific levels related to 25 genera. The number of taxa per sample varies from
individual finds the permafrost table to 20 or more species and subspecies in the surface
horizons. Environmental parameters that affect testate amoeba communities in arctic polygon
tundra vary within the studied polygon from the rim toward the center and/or with depth. The
most important controls on testacean species distribution are the moisture regime, which varied
according to position within the studied polygon. The number of species increases from the
polygon rim toward the center where warmer and wetter conditions prevail in a seasonally
deeper thawed active layer. Along the rim-to-center gradient soil-eurybiontics and xerophiles
are replaced by sphagnophiles in surface samples, and soil-eurybiontic species are replaced by
hygro-hydrophiles in lower Oi and Oe soil horizons. Using the ecological indication of
testacean taxa, increasing soil moisture can be only observed for the Oi and Oe horizons.
Lowermost (and coldest) Bg horizons directly above the permafrost table lack testaceans.

While ostracod specis distribution is rather insensitive to the location of ponds within
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different landscape unit, diatom species clearly differentiate in floodpain vs. thermokarst and
Yedoma habitats. Testcean species delineate soil moisture variabiliy within single polygons. A
better understanding of seasonal dynamics of ice-wedge polygons and their biological
inventory supports the paleoenvironmental interpretation of fossil records in response to
climate change, and allows detecting changes in modern Arctic environments.

MAMMOTH FAUNA SITE ON THE CRYOGENIC LAKE
“BULGUNNYAKHTAKH?”, UST-YANSKY DISTRICT, SAKHA REPUBLIC
(YAKUTIA)

Plotnikov V.V.*, Mashchenko E. N.**
*Academy of Sciences Republic of Sakha, **Paleontological Institute of Russian
Academy of Sciences

The paper presents the results of field research in the framework of research "Biological
aspects of the mammoth fauna”, held in Ust-Jansky district of the Sakha Republic (Yakutia) in
cryogenic lake ‘Bulgunnyakhtakh”. In the course of research work at the location were
gathered about 200 representatives of the mammoth fauna’s bone remains, the composition of
which corresponds to the composition of the mammoth fauna north-east of Eurasia, the late
Pleistocene. Also in the work are the possible causes of death of animals found and the
formation of such localities as a whole.

MECTOHAXOKJIEHUE MAMOHTOBO# ®AYHBI HA TEPMOKAPCTOBOM
O3EPE BYJIT'YHHBSIXTAX, YCTb-SIHCKHI1 VJIVC, PECOYBJIUKA CAXA
(IKYTHS)

ITnoraukos B.B.,* Mamenko E.H. **
*T'ocynapcTBeHHOE OO0 KETHOE yupekienue Akaaemus Hayk Pecriyonuku Caxa (Skytus);
** [TaneoHTonornueckuit KHCTUTYT UM. A.A. bopucska Poccuiickoit AkasemMun Hayk
(Mockga).

MamonrtoBass (ayHa Ha Teppuropun SAkyrun wusydaerca BoT yxke Oosee 200 ner.
BaxubiM KkputepueM JaHHOro (akTta sBigeTcss reorpaduueckue, JgaHIIA(QTHRIE U
KiuMaTrueckue ycnoBus Skytun. Kak usBectHo, B SIkyTHM pa3BuTa KOJOCCalbHAs [0 CBOUM
MacimTabaM MHOTOJIETHSISI MEp3J10Ta, KOTOpas SIBISETCS E€CTECTBEHHBIM  «KJIaJOBBIM)
MYMHU(DUIIMPOBAHHBIX M KOCTHBIX OCTaTKOB >KMBOTHBIX MaMOHTOBOM (ayHbl. 3a JABECTH JIET
U3y4eHHs] HayKe CTal0 M3BECTHO JOBOJBHO MHOTO (haKTOPOB CYIIECTBOBAHHS M BBIMHUPAHMS
MO3THETIIICHCTOIICHOBOM MeradayHbl. TemM He MeHee, OCTaloTCS JOBOJBHO MHOTO HE
UCCIICIOBAaHHBIX OenbIX mATeH. TakoBbIM sBIseTCS Ta()OHOMHUS 3aXOPOHEHHsS] OCTaTKOB
MaMOHTOBOU (payHbI Ha Oeperax TepMOKapCTOBBIX 03ep. B OonbmHCTBE ciaydaeB B SAkyTuu,
OCTaTKH MaMOHTOBOM (payHBI U3BECTHBIE C OEPETrOB peK SBISIOTCS PE3yJIbTaTOM HAKOIUICHHS
MOCNEAHUX B ONpEJENICHHbIE MEeCTa MaBOJAKOBBIMU BOJaMH (’KMBOTHBIE MOTJIM TOHYTh IPH
nepexojie peK BeCHOM uinu rinyookoi oceHbto) (Bepemarun, 2002; Jlazapes, 2008), a Takxe B
pPENKUX CIIydasX JAeSTEeIbHOCTHIO TMaJeOJUTHUECKOro YeJoBeKa (3aroHHas oXoTa Ha
Henpounblii Jien) (Bepemarusn, 2002; Basilyan et al., 2011). B cBoeit kaure H.K. Bepermarun
(2002) omwuchIBae€T HE CIOXHBIA 3KCIHEPUMEHT, MPH KOTOPOM OH, MOATSHYB TOJICHUIIA
PE3UHOBBIX CaIloT, 3ajie3ajl B [IOTOKH JKUJKOT0 TPYHTA PacIlJIaBJICHHOIO HIOJBCKUM COJIHLIEM Ha
CKJIOHAaX €/I0M, B YCThSl Py4beB — MPUTOKOB WHIUTHMPKH, a TakkKe Ha 3aujieHHble Oepera
MOJYCTOSYMX MIPOTOKOB M OeperoB o3ep. B ycnoBusax oTTaiiku rpyHTOB Ha Oeperax pek v ejoM
0COOBIX MPOOJIEM, aBTOP BBIILIE YKa3aHHONW KHUTH HE BCTPETUJI, T.€. JaKe €CJIM HOTa MECTaMu
yxonuna Ha riyouny 40-50 cM B BS3KMI MJI TOZOIIBA BCETa HAXOIWIA MPOYHYIO MEP3IYIO
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ornopy. Takum oOpa3om, TMomaBliee B 3Ty «HAIIY» >KUBOTHOE (IIEPCTUCTBI MaMOHT,
HIEPCTUCTBIA HOCOPOT, JIOLIa/b, JOCh WU T.1.) BIIOJIHE YBEPEHHO MOIJIa U3 HEe BBIOPATHCS.
WNnaue neno o0CTOSI0 B HEKOTOPBIX 03epax. [loxa cTosyeii Tommeil Boapl B HUX 00pa3yeTcs Tak
Ha3bIBAEMBbIH TAJIMK — pacIUIaBIE€HHAs TOJIIA Wja B IOJIYB3BELIEHHOM COCTOSIHMM, TTIyOMHa
KOTOpOH cocTaBisier okojo 3-4 meTpoB. MIMeHHO 3TH 00pa3oBaHUS SBISUIUCH HPUPOIAHOM
JIOBYILIKOM JUIsl HEKOTOPBIX KPYIHBIX MJIEKOIUTAIOLIMX MAMOHTOBOM (hayHBI.

B pamkax pa6or mo mporpamme HUP «buonorudeckne acrekTsl MAMOHTOBOH (hayHBI»
HaMM IIPOBOJMIIOCH 00cieoBaHue 03ep «bylaryHHbsXTax», Y cTh-SIHCKOro yiyca Ha IpeaMer
MIOMCKA OCTaTKOB XHBOTHBIX MAMOHTOBOH (payHBHI.

f e Aot = S T30 g

poki Bhintfun Honmesa

* MeCTOHaxoKaeHMe OCTATX08 KMBOTHLIX
MAMOKTOBOM hayMe! Ha 03, BynrynmbAxTax

Puc. 1 TepmokapcToBasi Teppaca 0ro-BoOCTOUHOro Oepera o3epa bynryHHbsxtax. a -
Obwuii  6u0 1weo-6ocmounozo bepeea, 6 - Kapma mecmonaxodcoeHus ocmamros
HCUBOMHBIX MAMOHMOBOU (hayHbl, 03. byneynnvsaxmax, Yemo-Huckuii ynyc

O3. BynryHHBAXTaxX SBISIETCS TEPMOKAPCTOBBIM 03€POM, 0OPa30BaBIIMMCS B PE3YJIbTATE
OTTaliK1 MOUIHBIX (40 METPOBBIX) OTIOKEHUH, POPMUPYIOIIMX €ro 0OpTa U MOYTH MOJIHOCTHIO
cocroAuMx u30 Jbjaa. Kposmo OeperoBoil Teppacskl 03. bynryHubsxtax ciaratotr 60-75 cm
OTJIO)KEHUHN JIECCOBUJIHBIX CYINIMHKOB U 10-15 cM coBpemeHHoro mouBeHHoro cios. HOro-
BOCTOUHBIN Oeper, MaKCUMaJlbHO 3KCIIOHMPOBAH B JIETHEE BpeMs JIs BO3AECHUCTBHS COJIHIA H,
3a cueT JIeTHeH (CEe30HHOI) OTTallKu, MPOMCXOAUT 3HAYUTeNbHAs JaTepalibHas 3po3us Oepera
Ha BceM NpoTskeHMH (3.5-4 KM) 0ro-BocTOYHOro Oepera. Dpo3usl BbI3BIBAET CIOJI3aHHE
OJIOKOB OTTAasBIIEH TOPOABI BHHU3 MO CKIOHY Teppackl IO YpPOBHS BOIBI B 03€pe, TIJie
IPOMCXOIUT UX OCHOBHOM pa3MbIB (puc. 1).

Teppaca roro-Boctounoro Oepera (MakcuMalibHasi BbicoTa okoyio 40-45 M) crokeHa
JBJIOM C TOHKMMHU HPOCIOSMU OCaJIKOB COCTOSIIMX M3 MEJIKOro rpaBus (AHaMeTpoM MeHee 1
CM) U necka. MOITHOCTh IPOCIIOEB ATUX OCAIKOB He npesbimaeT 1.5-3.0 cm.

CIiou MeNKOro rpaBHs U MECKa YEPEaYIOTCS CO CIOSMHU JibJa ¢ uHTepBasiamu oT 10 go 30-
40 cMm. 3a Bpems paboThl, HE ObUIO OOHAPYKEHO HU OJHOM KOCTH, WJIH JIPYTHX OCTaTKOB
MJIEKOIIUTAIONMX MaMOHTOBOM (hayHbl, HENMOCPEACTBEHHO B MCKONAEMbIX JIbJUCTBIX
OTJIOKCHUSX.

Koctn wmnexonurarommx ObUIM BCTpEUeHBI TOJBKO B KpPOBJIE JIBAUCTON TOJIIH, B
TEMHOOKPAIICHHBIX JIECCOBUIHBIX OTIIOXKEHUAX, MAKCUMAITbHASI MOIITHOCTh KOTOPBIX OKOJIO 60-
70 cM. MakcumasbHast MOIIIHOCTh COBPEMEHHOM MOYBBI HA M3YYEHHOM YYaCTKEe HE MPEBBIIIAET
15-20 cm. IlomoOGHOE OMHOPOIHOE CTPOCHHE pa3pe3a IOro-BOCTOYHOTO Oepera o3epa
BynryHHpsSIXTax NMpOCIEXKUBAETCS HA BCEM NMPOTSHKEHUHU 3.5-4.5 KM, TZie IPOBOJMWINCH COOPBI
Koctel. Haxonmkm KOCTeH TIIJIeHCTOEHOBBIX MJICKONUTAOIINX TPUYPOUYCHBI K TEMHOMY
JIECCOBHIHOMY CJIOI0 KpOBJIH 35-40 METPOBBIX JILAUCTHIX OTNIOKeHUH. KocTu 3anerator 1mbo B
CaMHX JIECCOBUIHBIX OTJIOKEHHSX, TMOO HA KOHTAKTE OCHOBAHUS JIECCOBUIHBIX OTIOXECHUHN U
apna. Jpyrue koctu, coOpaHbl B MNPOTASBUIMX JIECCOBUAHBIX CYIJIMHKAX, CHOMBIIUX B
pe3yabpTaTe Ce30HHOW MPOTAaWKH Ha YYacTKE B HIDKHEW TPETH OT BBICOTHI CKJIOHA OeperoBoi
Teppackl, U B BOJIE HEMOCPEICTBEHHO OKOJIO Oepera.

Oxkoio 70% cO60poB KOCTEW MPOUCXOIUT C yHacTKa OOHAKEHUsI, PACIIOI0KEHHOTO OJIHKe
K BOCTOYHOW OKOHEYHOCTH 03epa (OmKe K JeITHOMY OCTAaHIy-X0JIMY), PACHOJIOXKEHHOMY Ha
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nepeMblYKe MeXy 03. bynryHuesaxTtax u 6e3pIMIHHBIM 03epoM. Okono 15% kocreit cobpaHo
co gHa mnpubOpexHoi yactu o3epa (0 - 20-25 m ot Oepera). Eme okomo 15% kocreit
00Hapy»X€HO Ha JIPyruX ydacTKaxX HIro-BOCTOYHOIO Oepera o3epa, Ha HPOTSHKEHUM 3-3.5 KM.
[To namwmM HaOMIOACHUSIM, KOCTH HE OOpa3ylT KPYMHBIX CKOIUIEHUH U pacHpeeeHbl
paBHOMepHO. IIpy 5TOM TOYHO yCTaHOBJIEHO, YTO HA JIBYX y4YacTKax BCTPEYAIOTCS TPYIIIBI
KOCTeH, OTHOCAIIMECS K OAHOMY CKEJETy IIEPCTUCTOr0 MaMOHTa (HalIeHHbIE KOCTH HE UMENU
AQHATOMHMYECKOTO PACIIOIOKEHHUS U3-3a IepEeMENICHHs OJIOKOB BMELIAIOIINX UX TMOPOJ BHHU3 IO
CKJIOHY). Beero Ob110 BCTpeueHO TpH MOAOOHBIE TPYIIIBI KOCTEH: AJTUHHBIE KOCTH U3 CKeleTa
KPYIHOTO caMlla IIEPCTUCTOrO0 MaMOHTa; ()parMeHT cKenera CTapoil caMKu;  (parMeHtT
CKeJIeTa MOJIOBO3PEIO MOJIOAO0N CaMKH.

BugoBoil cocTaB MIIEKONMTAIOIUX MECT. ByJIryHHbSIXTaX IOKa3bIBA€T, YTO JAaHHAas
dayHa sABIeTCS BapUaHTOM MaMOHTOBOI ¢ayHbl ceBepo-BocToka EBpazun. OHa BKIIOUaeT B
ce0si XOOOTHBIX (IIEPCTUCTBII MaMOHT), HEMapHONAIbIX (TJICHCTOIEHOBAs  JIOIIA[b,
HIEPCTUCTBIA HOCOPOT), MapHOMNAIBIX (MEPBOOBITHBIN OW30H, OBIECOBIK, CEBEPHBIN OJICHB) U
XHIITHBIX MJIEKOMUTAOMNX (BOJIK, ITECEIl, MEIBEIb ).

CobOpanHble MaTepuaibl MO3BOJISIIOT CAENaTh HEKOTOpHIE 3aKIIOYEHHUS O CE30HHOCTHU
rubenu >KMBOTHBIX B OTOM paiioHe. Bce pora ceBepHOro OJICHS MPEICTaBISIOT COOOU
cOpoIlIeHHBIE pOra, YTO yKa3blBaeT Ha CE30H rojia, B KOTOPBIA MOTrja MPOUCXOAUTH TMOeh
ATOTO BHJIa MJICKOTIMTAIONINX B pailoHe MECTOHAXOKICHUS BynryHHbsSIXTaxX.

[To aHanoOrum C COBPEMEHHBIM CEBEPHBIM OJICHEM, 3TO MOI OBITH JTUOO KOHEI] BECHBI,
ambo Havano Jjera. Kpome ceBepHOro ojeHs, O TIUOEIu MIIEKONUTAIOUIMX B paloHe
MECTOHaxXOXAeHHsI ByIryHHbsIXTaX BECHOH, WM B Hayajie JieTa, TOBOPUT (PparMeHT IIeueBOil
KOCTH JICTEHBIIIA JIOMIA/IU, BO3PACT KOTOPOTO, CKOpee BCET0, HE MPEBhIMAeT 2-X MecsieB. Eme
OJIHUM CBUJETEIHCTBOM THOENIM UBOTHBIX MMEHHO B YKa3aHHBIA CE30H, SBISETCS Yeper
HOBOPO’KJICHHOI'O JIETEHBIIIAa HIEPCTUCTOI0 HOCOpOra ¢ MoJIeBbIM HoMepoM Y AY-1.

[[lepcTUCThII MaMOHT TPEACTABISIET HaWOOJbIIEe KOJIUYECTBO KOCTEHW HaWIEHHBIX B
MECTOHAaXOXKAeHNH. [IpencTaBieHsl OCTATKH KakK MOJOBO3PEIBIX, CTaphIX 0COOEH: caMIloB U
CaMOK, TaK U ocTaTkamu Aetensbiieit (3 ocodbu ot 1 g0 3-4-x ner). Ob1Iee KOMMUecTBO 0codei
MoxkeT ObITh 10. M3 Hux 3 camma (Bce MmOJIOBO3pENbIe, JBA CTapbIX M OJWH MOJIOJON, C HE
MPUPOCIIUMU SNUGU3aMU JUIMHHBIX KOCTEH KOHEYHOCTeH), 4 camku (Bce MOJIOBO3penbie, 3
CaMKH C TPUPOCHIMMHU SMU(U3aMU JIMHHBIX KOCTEH KOHEYHOCTEH W OJHA CaMKa C He
IpUpOCIIUMU dH(u3amMu), 3 aerensima (1 TpuOIM3UTENBHO TOA0BANBIA U 2 JETEHbIIA OT 2
10 3-4 ner). OTMeueH 3HAUUTENbHBIN MOJIOBOM MUMOp(GU3M B pa3Mmepax UIMHHBIX KOCTEH
KOHEYHOCTEH caMIIOB U CaMOK. Y MOJHOCTBIO BBIPOCIIUX 0CO0€H ¢ MPUPOCIIMMU U STU(PHU3aMH
JUTMHHBIX KOCTEeW KOHEYHOCTEH M OOJIMTEPHPOBAHHBIMU SMU(U3APHBIMU IIBAMU OH, BUIUMO,
nocturaet 40-45%.

[TonydeHHbIE MgaHHBIE 110 PAXUOYTICPOTHONW JAaTHPOBKE ITOKA3bIBAIOT 3HAUCHHE
26170£150 (GrA-57033), oTHOCsIIerocs: K KapruHckoMmy BpeMeHu (25-60 Teic. neT Hazam). 3T1o
ObUTO BpeMst BceoOIero norervieHns: Ha CeBepe, K HEMY OTHOCHTCSI OOJIbINIAsi YacTh TPYIIOB U
CKEJIETOB MAaMOHTOB, HallIEHHBIX B SIKyTHH.

OpHOW aHaIOTMYHBIX HAaXOJOK MOCIETHUX JeT sBisiercs Tyma KOKarupckoro CTEmHOro
Ou3oHa, KoTOpas Obula HaiileHa Ha Oepery TepMOKapcToBOro o3sepa Yykuamax, SHo-
Nupurupckas HU3MEHHOCThb. PanuoyrinepogHas JaTUPOBKAa IOKa3ajla pPAHHUM TOJIOLEH -
9310+45 ner nazan (GrA-53290), Bpemst moBcemMecTHOTO moTeruieHne knumata (boeckopoB u
np., 2013). Tyma 6u3oHa COXpPaHUIIOCHh B MPEBOCXOTHOM cOocTOssHUHU. CienoB KOrTei u 3y0oB
XUIIHUKOB Ha HEM He ObUI0 0OHapyxeHo. [Tpu BCKpBITHU OBUIO YCTaHOBIICHO, UTO Y OM30HA HE
OBUTIO TIOJIKO’KHOTO JKUPA, T.€. )KMBOTHOE OBUIO MCTOIIEHO. ['MOens KHBOTHOTO IMPOU30ILIA
no3Heit ocenbto (Serdyuk et al., 2016).

OueBuHO, BO BpPEMEHA TMOTEINICHUH KIMMata (KaprUHCKUM HWHTEpCTaauan, paHHUN
roJIoleH), Oosee TOro B TEIUIOE BpeMsl rojaa (BecHa, OCEHb) HAa TEPMOKApPCTOBBIX O3epax
CO3/aBAJIMCh MHOXECTBO TONKHUX MECT, T.H. «[IPUPOAHBIE JIOBYIIKHU)», B KOTOPHIX 4acTO TMOIU
JKUBOTHBIE MAaMOHTOBOW (hayHbl. BUIMMO, B HEKOTOPBIX CIydasx MPOBAIMBAHHUE KUBOTHBIX B
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TAJIMK MPOUCXOAMUIIO JOBOJIBHO OBICTPO, TEM CAMBIM «KOHCEPBHUPYS» KEPTBY OT PA3NIOKEHHS U
MOe/IaHusl XUIIIHUKAMH Ha JECATKH ThICAY JeT. TeM He MeHee, JaHHBIA NPUpOIHbINA GakTop He
MOJKET MO3MIMOHUPOBATHCA KAaK MPUYMHA MAacCOBOTO BBIMHUPAHMS YKUBOTHBIX MaMOHTOBOM
daynbl B nenoM. Takum oOpa3oM, BCECTOPOHHEE H3YUYEHHE TEPMOKApPCTOBBIX 03ep SKyTHUU
uMeeT OO0JIBIINE MEPCIEKTUBBI JIsl IOHUMaHUS IPUPOIAHBIX YCIOBUIN MO3AHETO IJIEHCTOLIEHA.
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CLIMATIC FORCING OF LAKE CATCHMENT AND LAKE BASIN
DEVELOPMENT DURING THE LAST GLACIAL TO HOLOCENE TRANSITION. A
MULTI-PROXY STUDY FROM THE CZECH REPUBLIC.

Petr Pokomyl, Jan Hoéek1’2‘3, Jindfich Prach'*

Center for Theoretical Study, Charles University in Prague, Jilska 1, Praha 1, Czech Republic
?Institute of Geology and Paleontology, Faculty of Science, Charles University in Prague,
Albertov 6, Prague 2, Czech Republic
3Czech Geological Survey, Klarov 3, Prague 1, Czech Republic
*Department of Botany, Faculty of Science, Charles University in Prague, Benatské 2, Prague
2, Czech Republic

One important palaeogeographic feature of the area of present Czech Republic (Central
Europe; Fig. 1) is its location outside major Quaternary glaciations. Regardless this fact we
have discovered in this country a prominent cluster of ancient lakes and dated their origin to the
Late Pleniglacial (~16ky BP). Interpretation of the origin of these lakes is obviously non-trivial.
No single plausible theory - neither the tectonic, nor the thermokarst one — got clear support up
to these days from us and from other local scholars. We hope in a fruitful discussion of this
topic from the site of those Conference participants, who are familiar with the situation in
continental geographic/climatic settings, analogous to ones reconstructed for the area of
eastern-central Europe during Last Glacial — Holocene transition.

Despite this above given uncertainty, it is a matter of fact that thick and uninterrupted
sedimentary sequences are found in the lake basins under our study. These sediments represent
a unique opportunity to investigate in high-resolution the Late Glacial and Holocene
palaeoenvironmental history of this yet understudied, but important area, located in the eventful
rim of Eurasia. Our main focus is on the interface between (i) rapid climatic changes of the
Last Glacial — Holocene transition, (ii) vegetation - soil environments in the catchment, (iii)
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erosion processes, and (iv) palaeolimnological processes and events. Fortunately for our
research, this interface has shown to be extremely sensitive, enabling the detection of even
minor environmental variations of the past and permitting the comparison of our findings in the
oceanic — continental transition zone in the Central Europe with other records including the
Greenland ice cores (Fig. 2)._
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Fig. 1: Location of the study area (indidated by cross; approx. 15°E, 49°N) in the contour
map of Europe

The main contribution of our research we consider the development of a consistent
analytical protocol that permits to disclose causal relationships between the above four sub-
systems and to distinguish external forcing factors from internal reactions of the ecosystem.
This would be a subject of general interest, if this protocol would also apply to other lake
systems situated in different environments and/or in geographically distant areas.
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Fig. 2: (A) Stratigraphic variations in titanium (Ti) concentrations measured in sediments
of three nearby lakes. Depth profiles of Ti show similar broad pattern in all study sites and
allow correlating individual cores. AMS dating supports this correlation. Since Ti is a good
indicator of allochthonous component of the lake sediment, its variations are connected with
erosion intensity in the catchment. Past erosion processes were driven by vegetation cover, as
implicated by quasi-correlation of Ti with Artemisia pollen percentages (B). Good correlation
with NGRIP oxygen isotope record suggests that all three studied lake systems sensitively
reacted to the Late Glacial climatic oscillations as reconstructed for the North Atlantic realm.

This research has been supported by Czech Science Foundation (project no. 13-08169S) and by
the Charles University in Prague (project GA UK no. 1472214).

GIS-RECONSTRUCTIONS OF THE ONEGO LAKE DEVELOPMENT IN THE LATE-
GLACIAL PERIOD

Potakhin M.S., Subetto D. A.*, Zobkov M.B.}, Tarasov A.Y.?, Gurbich V.A
YInstitute of the North industrial environmental problems, Kola Science Center, RAS
?Institute of Language, Literature and History of Karelian Research Centre of Russian

Academy of Sciences

Palaesogeographical reconstructions of the Onego ice-dammed lake development ca
14500-12300 yrs BP were based on the GIS approach. The palaeo-water-level surfaces were
interpolated using a point-kriging approach. 14500-14000 Yrs BP: An ice-dammed lake
occupied the southern part of the Lake Onego depression. The level of this lake was at 130-120
m a.s.l. and was controlled by a threshold of the water divide between the River Oshta and
River Oyat’. The surface area of the ice-dammed lake was 2800 sq.km. 14000-13200 Yrs BP:
When the ice melted away from the mouth of the River Svir, the lake level dropped to 85-80 m
a.s.l. and runoff was directed into the Lake Ladoga. The surface area was 14 000 sq.km. 13200-
12300 Yrs BP: As the glacier retreated from the Lake Onego depression, the ice-dammed lake
was occupied it and reached the maximum sizes (the surface area was 33 000 sg.km).

PEKOHCTPYKIUSA PASBBUTUA OHEKCKOI'O O3EPA B IIO3/IHEJIEJHUKOBBE
I'MC-METOJAMMU
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Horaxun M.C.}, Cy6erro JI.A.Y, 306k08 M.B.%, Tapacos A.}10.2,'yp6uu B.A.!
! HNuctutyt Bonubix mpobsiem CeBepa Kapenbckoro Hayunoro nearpa PAH
2I/IHCTHTyT A3bIKa, TUTEpaTypsl U uctopun Kapensckoro HayuyHoro nienrpa PAH

OHexckoe 03epo — BTOPOM 110 BEIMYMHE IPECHOBOAHBIA BogoeMoM EBporibl
C TUIOIIA/BI0 BOJIHOM MOBepxHOCTH O0osee 9700 kM. Ero KoTioBHHA pacmoJiokeHa B IrTyOOKO#
TEKTOHMYECKOW  JeMpecCMM  Ha  TpaHMIle  JBYX  TEOJIOTMUYECKUX  CTPYKTYyp  —
DEeHHOCKAHIMHABCKOTO KpUCTAJUIMUeckoro mmra u Pycckoil muwmtel. Ha mporsxeHun
TUICHCTOIICHOBBIX CKAaHAMHABCKUX OJICICHEHWH OHAa HEOAHOKPATHO ObUIa BMECTHIIMIIEM
JICTHUKOBBIX MOTOKOB, a B MEXKJIETHUKOBBIE MEPUOAbl MOPCKUX U MPECHOBOJIHBIX BOJIOEMOB
[7]. B Hacrosiiiee BpeMs CyHIECTBYET pPsl aBTOPCKHX MOJCIICH pPa3BUTHS KOTIOBHHBI
OHEKCKOro 03epa B Mo3gHeNeAHHKOBbe. K HMM oTHOcaTcs paborel b. ®. 3emiskosa [4],
M. H. Iopsiekuna [8], I'. C. Bucks [1], 1. 1. Ksacora [5], M. Saarnisto [10], . H. /lemumoBa
[2;3] u ap. Bce 3T Moaenu mMmo-pa3HOMY OIICHHBAIOT YPOBHH W pasmepbl OHEXCKOTo
npuienHukoBoro o3epa (OI10), a Tak e TIAIMOU30CTaTUIECKOE MOAHSITHE €r0 OEperos.

Pexonctpykuus pazButust OHE:KCKOro 03epa Oblia MpoBeAeHA C TOMOIIBIO COBPEMEHHBIX
reonHpopmammonusix cucrem (I'MIC) Ha ocHOBe pa3paboraHHON HMUPPOBOI MOeIU pernbeda
(LIMP), conepkaineil KOTJIIOBUHY BojioemMa U ero Bogocoop. [[ns nocrpoenus LIMP B kauectse
OCHOBHOT'O pa00yYero MHCTPYMEHTa UCIOJIb30BajIoChk porpaMmMmuoe odecnedernue (I10) pupmel
ESRI (ArcGisforDesktop 10.2 ¢ makerom SpatialAnalysis). IludpoBas momens penbeda
BOJI0COOpHON TeppuTopuu Obiia B3sita ¢ MHTepHeT-pecypca «Viewfinder Panoramas» [9].
Hannas IIMP co3mana aBropom caiita Jonathan de Ferranti na ociose USGS STRM DEM c¢
MPOCTPAHCTBEHHBIM pazpemieHrneM 90 M. JlaHHBIE O CTPOCHUM KOTJIOBHHBI MOJYYCHBI C
HABUTAIIMOHHBIX KapT OHexckoro o3zepa. [IpuBs3ka monoxenus: 6eperoBoil JIMHUU U OCTPOBOB
OCYIIECTBIISIJIACh TIPU TOMOIIM CITYTHUKOBBIX CHUMKOB IPOCTPAHCTBEHHBIM pa3perieHueM
50 m. ITpomepsl riry6uH ObLTH oltidpoBansl B npoekunn UTM Merkator WGS 84, 3ona 36 mist
ceBepHOro monymapus. Pacuer ceruaroro aiinma mpomsommics B I'MC Surfer 10 ¢
ucrnonp3oBanueM merofa Kpurunra, mar cetku coctaBisin 20 m. 3atem [IMP BomocOopa u
KOTJIOBUHBI 03epa Obun coBmerieHbl ¢ mnomornpto [10  ArcGis for Desktop 10.2,
MPOCTPAHCTBEHHOE  pa3pelieHue MoaydyuBlIerocs pacrtpa coctaBuio 90 m.  Pactp
re0CTaTUYECKOr0 TOAHITHS PACCUMTHIBAJICS TOJBKO [UIsI OJHOTO BPEMEHHOI'O MHTEpBasa
(13 300 51.H.) MyTeM MHTEPIOISAIUHN BHICOTHBIX JAHHBIX TPEXMEPHBIM MTOJMHOMOM |- cTerneHu
¢ ucnons3zoBanuem [10 Surfer 10. Tlpu 3ToM B KayecTBe BXOTHBIX JAHHBIX I pacTpa
HCIIOJIB30Balach Ppa3HOCTh TMAJIEOYPOBHS M COBPEMEHHOIO ypoBHs o3epa. Jlamee
IPOU3BOJIMIOCH BBIYMTAHUE pacTpa T'€OCTaTMYECKOTO MOJHATUS W3 pacTpa BOJOCOOPHOI
TEPPUTOPUH, COZAEpKAILErO0 KOTIOBHHY o3epa. [lazeoypoBeHb o03e€pa CTpOMTCS IO
COBpPEMEHHOM oTMeTKe ypesa Bozsl (33 m) mist nepuoaa 13 300 .1, a a1 APYrUX BPEMEHHBIX
WHTEPBAJIIOB MyTeM MOCTPOCHHS H30JIMHUE 1Mo oTMeTkam 33 mtAh, rme Ah — pashuna B
MOJIO’KEHUU BEPTHKAIBHBIX OTMETOK Hccieayemoro nepuoaa u 13 300 i.H.

OTMeTKH ypOBHS BOJIOEMAa B pa3lMYHBIC TEOJOTHMUECKHE TEPHOABbl B3SATHI U3 0a3bl
nanabix  PaleoOnego, oGoOmiaromeii cBeAeHHS IO KOJOHKAM JOHHBIX OTJIOXEHHH 03ep
pacCTOIOXKEHHBIX B MpejenaX M HEeMOCPEICTBEHHOW OIM30CTH TPaHMIl MAKCUMAIbHOW CTaJauH
pazsutusi OI1O. B Hacrosimiee Bpemsi 0a3a MaHHBIX BKJIIOYaeT onucanue 60 pa3pe3oB JTOHHBIX
otioxeHu# (o 50 paspe3am JaHHBIE MONTYYEHBIM3 APXUBHBIX U JUTEPATYPHBIX HUCTOYHUKOB,
o 10 — B xoje IPOBEICHUS IKCIEAUITMOHHBIX paboT B Teuenne 2014-2016 rr.). B kauectse
WCXOJHOW KOHIICTIUU ISl TAJICOPEKOHCTPYKIMM ObUla TPUHATA MOMAENb JEeTIsAIUalluU
KoTioBHHBI OHEXKCKOTO 03¢epa, npemaoxennas U. H. Jlemuaoseim [2; 3].OHa BKIItOYaET mIeCTh
OCHOBHBIX JTariOB pa3BUTHSA KOTJIOBUHBI O3e¢pa B TIO3JHEICIHUKOBBE, KOTOpHIC OBLIU
PEKOHCTPYHPOBAHBI IO MPHUBEACHHOM BbIlIe MeTOAMKE (pHc. a-f).

| oran (Hawano QopMupoBaHUs MPUICTHUKOBOTO Boaoema). [loTeruieHune kimmMara
B OEJUTMHICKOM MEKC€30Hbe OOYCIIOBMJIO HMHTEHCHUBHOE TasHUE JIEHWKA, OH OTCTYIHJI
OT KpaeBbIX 00pa30BaHUIl JyKCKOW CTaauM U B pailOHE I0KHOTO MOOEPEKbs COBPEMEHHOTO
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Onexxckoro o3epa cTain (HOpMUPOBATbCS NPHICAHUKOBBIM BoJoeM. B03MOXHO, Ha cambIX
pannux 3tanax passutus OIIO Bxoamio B cuctemy BepxHEBODKCKUX 03ep, ISl KOTOPBIX ObLI
xapaktepeH ypoBeHb 120-130 m [5]. Okono 14,5-14,4 Thic. 1.H. IPOM30ILIO OTKPBHITHE CTOKA
B Oacceiin bantuku no ponmune pek Omrta — Tykima — Osth [3] ¥ cHUKEHHE YPOBHS BOJ0eMa
(co 120 mo 106 M) B pe3yabTaTe pa3MbIBa PHIXJIBIX OTJIOKEHUI Pa3BUTHIX HA MOPOTE CTOKA.
[Tmomaaer BogoeMa B 3TOT nepuoi He npebimana 2800 KM (puc. a).

Il aTan (ocBOOOXIEHNE KOTIOBHHBEI 03epa). [Ipomomkaromieecs B alép/ie MOTEIUICHHE
CIOCOOCTBOBAJIO TasHUIO JIEJHUKA U MTOCTETIEHHOMY OCBOOOXICHHUIO 03€PHON KOTJIOBUHBI OTO
abaa. Okono 14,3 Teic. J.H. Kpail JeaHuKa oTcTynuI u3 foiauHsl p. Ceupu u OIIO nosyunio
HOBBIH, OoJiee HU3KUH Topor cToka [11].B pe3ynbrate ypoBeHb BOJOEMA B FOXKHOM YacTH ymas
10 85-75 M M coxpaHsUICs Ha 3THX OTMeTKax Ha nporsokeHuu moutd 900 ner [2]. Okoino
14,0 ThIC. JI.H. ceBepHasl YacTh O3€PHOI KOTJIOBHHBI, BKJIOYAs 3a0HEKCKHI TOIYOCTPOB, BCE
eme ObuIa 3ansTa Jib7oM [3]. Ha ceBepo-3amaze kpaii JieqHIKa MPOTATUBAIICS BIOJIb CEBEPHBIX
rpanun Hlyifickoil HU3MEHHOCTH, I'Zleé B 3TO BpeMs CYIIECTBOBAJ HPUJIEIHUKOBBIA BOJOEM.
Ilroma/s BogoeMa Ha 5ToM tare npessicia 14 000 km? (prc. b).

Puc. U3menenue ouepranuii 6eperoBoit inanu OHEKCKOTO 03€pa B MO3AHEIICTHUKOBhE

Il oTan (MakcuManbHOE pa3BUTHE TNPUICTHUKOBOTO o03epa).K konmy amnépma OIIO
JIOCTUTJIO MAaKCUMAJBbHBIX Pa3MEpPOB U BBHINLIO JTAIEKO HA CEBEpP 3a MpeAeiibl COBPEMEHHOTO
BojocOopa. Kpaii nemHuka mpoTsITHBAJICS OT CEBEPHOTO moOepexbs Jlamoskckoro ozepa
k bemomy Mopro, mpu 3TOM BOJOEM OCTaBalCsi MPOTISAIUAIBHBEIM W HEMOCPEICTBEHHO
KOHTaKTHUPOBAJI C KpaeMm JIeJHUKA Ha 3amagHbIXx mobdepexnsax Brirozepa, Cerosepa, Csimosepa,
[IloTo3epa. OH BKJIIOYAT COBpEMEHHBIE 03epHbIe KOTI0BHHBI Cerozepa u Brirosepa B npeaenax
abcomoTHBIX BBICOT OT 140 M Ha 3amane 10 115 m Ha Boctoke, Lllylickyr0o HU3MEHHOCTH (10
ormeTrok 120-130 M) u 3HauuTenbHble MIOman BomnwHckoil u VBHHCKON HU3MEHHOCTEH
[2; 10; 5]. B paitone Measexberopcka u I[lerposaBojcka ypoens OITO gocturan 120-125 m, B
10okHOM [Ipuonexxpe—85-75 M, B 3TOT TepuoA Ha JHE BOJOEMa OTJIATalINCh THIIHYHBIC
JeHTOYHbIe TIUHEL. [Lnomanp Bogoema B 3ToT nepuo pocturia 33 000 KM> (puc. C), mpeBBICUB
COBpPEMEHHBIEC pa3Mephl O0JIee YeM B TPH pasa.

IV atan (l-a perpeccus).B koHme amn€pma — Hayane MO3AHETO JpHwiaca MPOW30ILIa
macmtabHas perpeccusi OIIO, koropas oTpasmiiach Ha CTPOCHHUU OEpPEroBBIX U JOHHBIX
oOpa3oBanuii Bogoema. OHa MpoHCXOAWIAa HE B OJMH, KakK IMpeAINoyiaraioch paHee, a B JBa
stana [3]. OO0 3TOM CBUAETEILCTBYET CTPOCHHUE M TOJOKEHUE BBICOTHBIX OTMETOKIIOPOTOB
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CTOKa U OCHOBHBIX (DITIOBUOTIISIIUATBHBIX JEIBT, 4 TAKXKE MOJI0XKEHUE Kpas JISAHUKA BO BPEMS
perpeccun. Ha mepBom 3Tamne 03epo NoJy4driio HOBBIM MOPOT CTOKA B KOTJIIOBUHY benoro mops,
€ro ypoBeHb CHU3WJICS He Oosiee yemM Ha 10 M, U ompenemsics BBICOTOM MOpOra CTOKa
Ha OHexcko-Beirozepckom Bojgopazaene. Ot OIIO otnenunuch komioBuHbl Ceroszepa u
Bbirosepa, IIoMmah BOI0EMa COKPATHIACH [IOYTH B [OITOpa pasa g0 26 000 km? (prc. d).

Voran (llI-a perpeccus).Ha BTopom »stame OIIO mnomgydmsio HOBBIM TOPOT CTOKA
B Jlamoxckoe 03epo uepe3 ceBepHy0 dacTh OHexcko-JIamoxkckoro Bojpopasaena. YpOBEHb
o3epa ymaj NpuMepHO Ha 15 M, mociie Yero Ha MPOTSHKEHUH IMOYTH BCErO IMO3THEro apuaca
HACTYNMJI JJIMTEIbHBIN mepuox ero crabwimmsanuu [2]. I[lnomaas Bomoema COKpaTHiIach
10 24 000 kMm° (puc. €). B pesynprare perpeccur M KapJIWHAJILHONH CMEHBI HAaIpaBIICHUS
TEYCHHUI M3MEHIIACh THIPOXMMHYECKass OOCTAHOBKA HA T'PAaHUIIE BOJAA-IOHHBIE OTIOKEHUS,
YTO BBI3BAJIO OKUCIIEHHE MPHUIOBEPXHOCTHOIO TOPU30HTA JOHHBIX OCAJKOB M (hOpPMHUPOBAHUE
TOPU30HTA PO30BATO-KOPUYHEBATHIX JICHTOUHBIX TJWH («PO30BOT0» TOPU30HTA) MOIIHOCTHIO
10-15 cm, pactpocTpaHeHHOTO TIpaKTHYecKu 1o Beeit Teppuropun OITO [3].

VI sran (111-s perpeccus).B xonIe mo3aHero apuaca, mociae BO30OHOBIEHHUS CTOKA Yepes3
p. CBupp B Jlamokckoe 03epo, mpou3olnia ouyepenHas perpeccus OHEKCKOTO 03epa, yke
MOTEPSBLIETO CBSI3b COTCTYNMBIIMM Ha 3amaj kpaeM JjenHuka [3]. OHa BbI3Bajia majeHHE
ypOBHSL Bojgoema npumepHo Ha 20 M, YTO TPUBENO K OCYIICHHIO OOJBIIMUX IJIOLIaAeH
B OeperoBoil 30HE W 3HAYUTEIBHOMY Bpe3aHuio pek. [lnomans Bomoema cokpaTmiIach
10 18 000 km? (puc. ).

Hccneoosanue ewvinonneno sa cuem epamma Poccutickoco nayumnozco gomoa (npoexm
MNe14-17-00766)
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LATE GLACIAL AND HOLOCENE EVOLUTION OF LAKE SYARGOZERO BASED
ON MICROPALEONTOLOGICAL EVIDENCE (ONEGA LAKE BASIN, KARELIA,
RUSSIA)

Shelekhova T. S.,*? Lavrova N.B.,*? Subetto D.A.2
YInstitute of Geology, Karelian Research Centre, RAS, Petrozavodsk, Republic of Karelia,
Russia
?Institute of Water Problems in the North, Petrozavodsk, Republic of Karelia, Russia.

Bottom sediments from Lake Syargozero, located in the Onega Lake basin, were
analyzed to trace the paleoecological conditions in which the adjacent territory was evolving
from Late Glacial to Subatlantic time. Analysis has shown that diatomic flora did not evolve in
Late Glacial time, when varved and massive clays were accumulating. It began to form in
Preboreal time. Lake Syargozero separated from Lake Onega in Boreal time. Analytical results
will increase our knowledge of the composition of Onega Lake diatomic complexes, especially
in Preboreal and Boreal time.

PA3ZBUTHUE O3EPA CAPI'O3EPO B IIO3JHEJIEAHUKOBBE U I'OJIOLHEHE I10
MUKPOITAJIEOHTOJIOT MUECKHUM JAHHBIM (BACCEVH OHEKCKOI'O
O3EPA, KAPEJIUS, POCCHA)

[IIenexoBa T. C.,l‘z JlaBpoBa H.]S.,l’2 CyberTo I[,A.2
'oI'BYH Wuctutyt reonorun Kapensckoro nayunoro nearpa PAH, r. Ilerpo3aBojck,
pecnyonuka Kapenus, Poccust.
?OI'BYH WuctutyT BonHbix pobsieM Cesepa r. Ilerpo3aBoack, peciyonuka Kapemnus,
Poccus.

Ozepo Csprozepo (adbc. oT™M. ypesa Boasl 48,4M) pacmonioKeHO B Mpefenax Boaocoopa
Omnexckoro o3epa. B no3aHeneIHUKOBbE OHO SIBJISUIOCH YacTbio OHEKCKOIo MPUIIETHUKOBOTO
o3epa (OIIO). C nenbro NajeodKOJOTHYECKUX M MaJCOKIMMATHYECKUX PEKOHCTPYKLUH, a
TaK)K€ TIOJIY4YEHHs JOMOJHMUTENbHBIX JIaHHBIX 00 wu3mMeHeHun ypoBHs OIIO B
MO3JHENIEAHUKOBLE U TOJOIEHE B IIEHTpe naHHoro o3epa (62,45°c.m.,34,91°B.1.) Obuia
npoOypeHa CKBakKMHAa M TOJIYy4€H KEpH JOHHBIX OCAJKOB, MPEACTABIECHHBIX Pa3IUYHBIMU
TUIIAMU JTOHHBIX OTJOXeHuH. CHu3y BBepX C Iu.10,8-7,0M BCKpBITBI IVIMHBI, B TOM YHUCIIE
JeHTOYHble, 1. 7,0-6,88M — aneBpUT ¢ OONBIIMM KOJMYECTBOM OpraHMKH (camporens) -
NIEPEXO/IHBIM CJIOW OT MHHEPOI€HHBIX OTJIOKEHMH K OpraHoreHsHslM; 6,88-6,82M — cioi
YIUIOTHEHHBIX OJIMBKOBBIX CalpolleNied, MepexoIsdlluii B MEHee IUIOTHhIe; 6,82-6,40 crioit
TEMHO-KOPHYHEBBIX carnporneneit; 6,40-6,0m — ciabo yrmiioTHeHHbIE yepHble canponenu. CHU3y
BBEPX IMOCJIONHO ObLTM 0TOOpaHbl 00pa3Lbl Ha CIIOPOBO-TIBUIBIIEBON U JUATOMOBBIN aHAJIN3bI, B
pe3yibTaTe KOTOPBIX BhIAENEHBI NMaauHo- (PZ) nu auaromossie 30HbI (DZ), cooTBEeTCTBYIONTHE
pa3IMYHbIM BPEMEHHBIM HWHTEpBajaM IIO3/JHEJEIHUKOBbS M TosioneHa. Bcero B ocankax
onpeneneHo 89 TakcoHOB pacTeHui, okosio 100 - AMaTOMOBBIX BOJOPOCIEi, BbiAeneHo 6 PZ
u 8 DZ.

DZ-1 (rn. 10,8-10,3M) BbIgeNeHa B TIWHE, TAe OBUIO MCCIENOBAHO 5 0Opas3IoB ¢
uHTepBaioM 10cMm. OgHaKO CTBOPKM AMATOMOBBIX BBISBIIEHBI TOJIBKO B TpeX oOpaslax Ha Il
10,8, 10,7, 10,4m, B KOTOpHIX OOHApy>KEHBI OOJIOMKH HEPEOTIONKEHHOM MOPCKOH (opMbl
Paralia sulcata ¢ pasnuuHbIM ee comepkaHueM 1o riyornHam. Kpome HUX BCTpedaeTcss MHOTO
HEOIpeaeIMMBIX (PparMEeHTOB TOUETBEPTHUHBIX MOPCKHX CTBOPOK. Bce 3TO roBopuT 0O TOM,
YTO B BOJOEM IOCTyNaJ NepepadOTaHHbIN M MEPEOTIIOKEHHBI MaTeprall, a BMECTE C HUM U
ocTaTKu Oonee paHHell auaToMoBOM (Iopbl. M3 NPEeCHOBOIHBIX JOMHHAHTOB CJEIyET
OTMETHTh pa3HooOpasHbie Buabl poxa Fragilaria sp. (F. brevistriata, F.lancettula,
F.construens,F.binodis). [TnankToHHBIN KOMILIEKC npeacTarieH Bugamu Aulacoseira alpigena,
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A.islandica, A.distans, A.ambigua u Cyclotella comta, C.comensis, C.stelligera. Cpeau qoHHBIX
dbopM BBISBIEHBI €AMHUYHBIC CTBOpKH pomoB Gyrosigma, Frustulia, Stauroneis, Pinnularia,
Navicula, ¢ momunanTom N.schoenfeldii. Takxe HEMHOTOYHCICHHBI U HEKOTOpBIC (OPMBI
obpacranmii: Achnanthes, Cymbella, Epithemia. B manHOM ropu3oHTE BBIAEISIOTCS CIOH C
OTCYTCTBHEM HCKomaemou awaromoBoi ¢uopsl (mr. 10,6-10,4m; 10,3-9,9M), uro oueHb
XapakTepHO JJIA MO3AHENEeTHUKOBBIX 0TiIokeHUH OIIO u MOXeT CBHIETENbCTBOBATh O KpalHe
HEeOJIaronpHUsTHBIX YCIOBUSAX AJISl Pa3BUTHUS BOJOPOCIEH M3-3a OJIM30CTH Kpasi JISAHUKA.

DZ-2 (rn. 10,3-8,0M) BbIZic/ICHa B JIGHTOYHBIX TJIMHAX, MOCTEICHHO MEPEXOIAIINX B
MACCHBHBIC TJIMHBI, TJIe HAOJI0IaeTCs JIUIIh €IMHUIHOE IPUCYTCTBHE TJI0XO COXPAHUBIIHXCS
nepeoTIokKeHHbIX Mopckux (opm Paralia sp., Stephanodiscus Sp. u cTBOpPOK MPeCHOBOIHBIX
BuzioB Aulacoseira granulata, Aulacoseira islandica, Pinnularia streptoraphe, Tabellaria
flocculosa, Fragilaria construens, F.brevistriata. (Toasko B o6pasiie ri1. 7,95-8,0 4HCICHHOCTD
IMaToMel Bo3pacrtaer, a jaosis BHIOB poaa Fragilaria gocturaer 50%). Ilo pesynbraTam
CIIOPOBO-IIBUIBLIEBOrO aHanu3a Ha ria. 10,8-8,0 M BblIeeHbl HEPACUICHEHHBIE OCaJKU
MO3HCIICAHUKOBBS. [10 CBOMM MATMHOJIOTHUYECKUM XapaKTEPUCTHKAM CIIOPOBO-TIBLIBICBBIC
cnektpel (CIIC) oTnoKeHHid Majo OTIUYMUMBI IPYT OT JAPYra, YTO MOXKET OBITh CBSI3aHO C
MOJIOKEHUEM pa3pe3a B KpalHe MNPHICIHUKOBBIX YCIOBHAX, TJI€ OXJKIAIONIEe BIHMSHHUE
JIeTHUKA BECbMa CYIIECTBEHHO CKa3bIBAaeTCsS HA PACTHTEIBHOCTH. B 00Iem cocrase criopoBo-
neUIblieBol  quarpamMmer  (CIIJ]) mpeoOnamaeT mbuiblia TPAaBSIHUCTHIX (TJIaBHBIM 00pa3oM
Artemisia). OnpeneneHa uckomnaeMasi (Jopa, MpHCymas MO3JHEICIHUKOBBIM PACTHTEIBHBIM
coooOmectBaM: Hippophae rhamnoides, Ephedra, Helianthemum, Dryas octopetala u mp.
CriekTpbl 3aCOpPEHBI KaK MEPEOTIONKCHHOM, TaK W JajbHE3aHOCHOW MbUIBbLION pacteHuii. O0
WHTCHCUBHBIX  TPOIECCaX  IEPEOTIOKEHUS  CBHJICTEIBCTBYIOT  3aUKCHPOBAHHBIC
JOoYeTBepTHYHbIE criopoMopdbl. Takum o00pa3oM, BBIBOA O MPHHAUICKHOCTH JTaHHOTO
WHTEPBAJIa K TI03THEIICTHUKOBBIO TIOTBEPKIACTCS OOOUMHU METOIaMH.

DZ-3 (rn1.7,95-7,7M) BblENIeHa B CEpPBIX MAaCCUBHBIX INIMHaX. J[naToMoBas (iopa naHHOMH
30HBI PE3KO OTJIMYACTCS OT MPEABIAYIICH B KAYSCTBCHHOM U B KOJIMYECTBEHHOM OTHOIICHHH.
Bo-mepBbIX, 1071 HEOMpPENENIUMBIX OOJIOMKOB MEPEOTIONKEHHBIX MOPCKUX (opMm B
OTJIOKEHUSX 3HAUUTETHHO cokparmiach (¢ 50 1o 5%), KpoMme 3TOro MpoM30IUIa pe3Kasi CMeHa
JIOMHHAHTOB: paHee JOMHHUPYIOIIHEe NepuuTOHHBIE BHUIBI poxa Fragilaria BeiTecHstOTCS
X0JIOMHOBOHBIMY  TaHKTOHHBIMU  Ellerbeckia arenaria (70%) u JOHHBIMH JIETKUMH
ranopunamu Gyrosigma acuminatum (20%). OcranbHble BubI, oOpactatean Achnanthes,
Cocconeis u gounsie Diploneis, Navicula, mosiBiisisick B KOHIIE 30HBI, HE MPEBBIIIAIOT B 00IIEM
coctage (iopsl 2-4%.

DZ-4 (I'n.7,65-7,0M) BblmeNeHAa B CJIO€ MACCUBHOM HECIOUCTOM CEpOMl TIMHBI
CMEHSIOIIEICs] BBEPXY 30HBI Ha MAacCHBHYIO cepo-Tps3Hyto riuny (7,31-7,0) (¢ MyapoBbIMU
TekcTypamu). COCTaB JUATOMOBOTO KOMITJICKCA BHOBB 3aMETHO W3MEHWIICS: JOMHHHPOBATH
craimu nouubie popmbl poga Navicula (Navicula scutelloides,N.jentzschii) - mo 50%, 3amerHO
camsmwiace poib Ellerbeckia (mo 20-2%), B menbmiei crenienn Gyrosigma. B Hauane stama
(r1.7,65-7,40m) BeIpOCia mgons jgoHHBIX Diploneis, B kauecTBe JTOMHHAHTOB TOSBUJIMCH
pasnuunbie Fragilaria. Bce 3T nu3aMeHeHus! B CTPYKTYpe THATOMOBOTO KOMILJIEKCA MO3BOJISIOT
TOBOPUTh O CHIDKEHUW YPOBHS BoAoeMa, (OPMHUPOBAHWUHU 30HBI JIUTOPAIH, 3apacTarollei
npuOpexxkHOl pacTuTenbHOCThIO. OTnokeHus, cooTBeTcTByomue DZ3 u DZ4 no naHHbIM
CIIOPOBO-TIBUIBIIEBOTO aHalIM3a (OPMHUPOBATNCH B YCIOBHSIX MPeOOpEaTbHOTO BPEMEHH,
KoTopoe xapakrepusyercss Hapactanuem B CIIC kosmuecTBa NBUIBIBI JPEBECHBIX IMOPOJ
(rmaBHBIM 00pa3om, Betula sect.Albae,) na ¢pone yBennuenus crop Bryales u Polypodiaceae, a
Tak)Ke BECOMBIM BKJIAJIOM MbLIBIBI KycTapHuukoB (Betula nana, Salix, Ericales, Juniperus),
3HAUYMMBIM MPUCYTCTBUEM TbUIbIEI Cyperaceae u Poaceae M penMKTOB MO3IHETIETHUKOBOTO
Bpemenu Artemisia, Chenopodiaceae, Hippophae rhamnoides, Ephedra. B ato Bpemst Hauasu
pacnpocTpaHsThes Oepe3oBbie penkoiecks (Betula czerepanovii, B. pubescens), BosmoxHo, ¢
HeOopIon mpumechbio Pinus sylvestris u nHasemusiM mokpoBoM u3 Betula nana, Salix,
Ericales, Bryales, Lycopodiaceae. Bo BiaxHBIX MECTOOOUTAHUSAX MPEUMYIIECTBEHHOE
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pa3BHTHE HMMENIM KPYITHOTpaBHBIE Oepe3oBbie peakoiecks ¢ Alnus incana, co 3makamMu H
HarnopOTHUKAMHU.

DZ-5 (I'n.7,0-6,8M) BblaeneHa B CEpbIX TJIMHUCTBIX CANpolnesx (TIMHUCTON T'MTTUM),
CMEHUBIIUX TJMHBI C MyapOBBIMH TEKCTypaMH. B CTpyKType AMaTOMOBOro KOMILJIEKCa BHOBb
NpOM30IILIA Pe3Kas CMEHA ¢ JOMHUHHMpOBaHHEM xojoxonobuBbix BunoB Ellerbeckia arenaria,
JOHHBIX JIeTKuX ramoduiaoB Gyrosigma acuminatum, mpexxHux auaToMoBbIX poaa Navicula,
3aMeTHO cHu3uBIIekcs pomu Fragilaria. Tlpeodnananue noHHbIx hopm (oxoao 90%) — sIBHBII
NpU3HAK CHIDKCHUS yPOBHS Bojgoema. Pe3kas cMeHa B ocajgkax M cocTaBe (IIOpBI MOXKET OBITH
npu3HakoM cHkeHus: ypoBHs OIIO u oraeneHust BomoeMa, CyXOCTH KiIuUMara B Oopeaie.
Cample HU3KHE YPOBHHM BOJOEMOB HaOINIOAAIOTCS B OopeanbHoe Bpems mo Beeil Kapemuu. Ilo
pe3ynbTaTam CropoBO-TibLIbLIeBOr0o aHanu3a qomuHanToM CIIC B atoit DZ saBnsiercst nbuiblia
Pinus, rocmoacTByromiee IOJIOKEHHE KOTOPOH CBHACTEIBCTBYET O XOJOAHBIX M CYXUX
ycIoBHAX Oopeana, a YBEIMUYCHHE KOJMYECTBA MBUIBIBI BOAHBIX W TNPHOPEKHO-BOIHBIX
pactenuii (Cyperaceae,Potamogeton, Typha latifolia) ssnstorcst pesynbrarom 0Opa3oBaHwHs
MEJIKOBOJIHBIX 3AJIMBOB B PE3YJIbTAaTE PETPECCUU.

DZ-6 (I'n.6,8-6,3M) — Bpemsi HAKOIUIEHUS TEMHO-KOPUYHEBBIX CJIa00 YIJIOTHEHHBIX
canponesei (rurtun). CocTaB JMAaTOMOBOIO KOMILJIEKCA BHOBb PE3KO MEHSETCS: IOJIHOTO
rOCIIOJICTBA JIOCTHIAIOT 371eCh BHIbI oOpactanuii u3 poxa Fragilaria (mo 90%), nosBisitoTcs
menkue hopmbl oopactanuii Achnanthes, a cpeny TOMUHAHTOB - TUIAHKTOHHBIC ()OPMBI U3 pojia
Aulacoseira (A.distans,A. ambigua), xapakTepHble I MajJbIX BOJOEMOB H HCYE3AIOT
xononoiooussie Ellerbeckia arenaria, nonnsie Gyrosigma. 9to CBHICTENBCTBYET O TOM, YTO
KJIMMaTHYECKUE YCIOBUS CTAIHM 3HAYUTENBHO TEIUIee, YIYyUYIInIach MPOrpeBaeMOCTh BOIOEMA,
BO3pociia Beretanusi 3MupuToB. Bee cTamo BO3MOXHBIM BO BpeMs TEIUIOTO ATJIAHTHYECKOTO
BPEMEHHU, 4YTO TIOATBEPXKIACTCS pE3yJIbTaTaMH CIIOPOBO-TIBUIBIIEBOTO aHaNn3a. SIBHBIM
IIPU3HAKOM [MOTEIUIEHUs, XapaKTepHOro s arjaHTudeckoro BpeMeHu (AT), sBisgercs
YBEJIMYEHUE HA JIAaHHOM OTpPE3KEe KOJMYECTBA MbLIbLBI TEPMOQMIBHBIX JAPEBECHBIX MOPOA, a
takxe Corylus u Alnus glutinosa. 3onansHast pactutenbHOCTh B AT-mepuose mpuodperaer
I0XKHOTAEKHBIN OOJIUK.

DZ-7 (rn. 6,3-6,0M) — HaKkoIJIEHHE canponesel, B KOTOPBIX J10JI MPEXHUX JTOMUHAHTOB
u3 obOpacranuii poma Fragilaria cumwkaercs ¢ 90 g0 50%, CyIIECTBEHHYIO pPOJb HUIPAIOT
IUTaHKTOHHBIE HeOOMbIIMX BogoeMoB Aulacoseira granulata, A. italica, A.ambigua, nocturas
koHIy atana 40%. B cocraBe xommiekca nmpucytcetBytor Achnanthes (10%), Navicula (¢ 2 oo
20%). Houusie Amphora, Pinnularia, Surirella — exuaudnsl. Takas CTpyKTypa AMaTOMOBOTO
KOMIUIEKCa CBHIETEIhCTBYET O CHIDKEHUHU YpOBHs o3epa B cybOopeane (SB). Ilo cmopoBo-
IBUIBLEBBIM JaHHBIM (111.6,37-6,10 M) rpanuna mexay AT nepuonom u SB mpoBeaena non
MHHAMAJIBHBIMH 3HaYCHUSIMH TBUIBIBI TepModmibHbiXx Topox B CIIC, Bropas monoBuHA
neproga B CIIC xapakrepu3yercsi MaKCUMaIbHBIMU 3HAUYCHUSIMU MBI Picea. Hanbonpiee
pacripocTpaHeHue B SB TOJIy4MIM COCHOBO-ENIOBBIE W €JIOBbIE 3€JIEHOMOIIHBIE Jieca, C
y4acTHEM MIMPOKOJMCTBEHHBIX TIOPOJ, KOTOpBIE TaKXe TMPHUCYTCTBOBATH B Oepe30BO-
YEepPHOOJIbXOBBIX M €JI0BO-UYEPHOOJIBXOBBIX BJIAXKHBIX JIecax.

DZ-8 (rn. 6,0-4,5M) BblgeneHa B CllO€ Pa3KWKEHHBIX Calporieneil, /e BbISIBICHBI
IUTAHKTOHHBIC JoMHHAHTHI Aulacoseira (mo 60%), obpacratenu Fragilaria — 40%. YpoBeHb
BOJIOEMa HE3HAYHTEIHHO MOBBIMIACTCS, HAONIOAeTCS HEKOTOpOoe OOBOJHEHHE, 3apacTaHHe
6eperos. BeposiTHO, Xopolast MporpeBaeMoCTb BOJI JIETOM CIIOCOOCTBYET OYpHOMY IIBETEHUIO
smuputoB. B CIIC oTmedaeTcss yMEHbIIIEHUE TOJIU TbUIbII Picea n yBenmuenue Pinus. Ha
U3y4yaeMoOl TEeppUTOPUM HPOM3PACTAIM CpEIHETaekHbIE €JI0BO-COCHOBBIE Jieca C Yy4acTHEM
Oepe3pl. Crnemyer OTMETUTh, YTO W B HACTOsIIEe BpeMs Ha 3a0HEKCKOM TII-Be Ha
MecTooOuTaHuUsX ¢ OboraTeiMu moyBamu Berpevatorcs Tilia cordata, Ulmus laevis, U. scabra.

[IpoBeneHHBIC HCCIEIOBAHUS MTO3BOJIMIIN JIOTIOJHUTH UMEIOIIHECS] CBEACHHS IO COCTaBy
JIMaTOMOBBIX KOMITJIEKCOB MO3/IHEJIETHUKOBbS U rojiolieHa B 6acceitHe OHEXCKOro o3epa.

Paboma evinonnena npu noooepoicxke epanma PH® 14-17-00766 «Onedccrkoe 03epo u
€20 8000cOOP: UCMOPUSL, OCBOEHUE YeTI0BEKOM U COBPEMEHHOE COCMOSHUEN.
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DISPERSAL AND HYBRIDIZATION OF SIBERIAN WHITEFISH COREGONUS
LAVARETUS PIDSCHIAN (GMELIN) IN THE ARCTIC WATER BODIES DURING
THE LATE PLEISTOCENE

Zakharov E.S.", Pestryakova L.A.?, Bochkarev NéA.3, Zuykova E.1.%3, Romanov V.1.%, Politov
D.V.
! Institute for Biological Problems of Cryolithozone SB RAS, Yakutsk
2 M.K. Ammosov North-Eastern Federal University, Yakutsk
® Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk
* National Research Tomsk State University, Tomsk
> Vavilov Institute of General Genetics RAS, Moscow

The results of conducted morphological and genetic analyses state the oncoming
migration induced hybridization of several divergent mitochondrial lineages of the white fish in
water bodies of the northern Arctic and adjacent territories during the post-glacial period. The
study of ND1 gene in mtDNA proves the sympatric existence of two ecological forms/species
of the white fish in water bodies of the Anabar River basin.

PACCEJIEHUE Y TUBPUIN3ALIUSA TOITYJIAIUNA MBDKbAHOBUIHBIX CUTOB
(COREGONUS LAVARETUS PIDSCHIAN) B APKTUYECKUX BOOJOEMAX
CUBUPHU B TEPUO/ MMO3THETO INIEMCTOLIEHA

3axapos E.C.}, TTectpsikosa JI.A.2, Boukapes H.A ., 3yiikosa EJ.%,
PomanoB B.I/I.4, J1.B. ITonutoB B.[[.5
lI/IHCTI/ITyT ouonoruueckux npobyem kpuoauto3onsl CO PAH, fxyrck
2OI'AQY BIIO Cesepo-Bocrounslit Gpenepanbublil yausepcureT uM. M. K. Amocosa, SIkyTck
3I/IHCTI/ITyT cucreMatuku u skonorun kxuBoTHbIX CO PAH, HoBocnubupck
*HarmoHansHbIi HecreoBaTenbeknii ToMCKuiA roCyAapCTBEHHBIN YHUBEpCUTET, ToMCK
SI/IHCTI/ITyT oOmieit reneruku um. H.W. BaBunosa PAH, Mocksa

Cur-neokbssn C.  lavaretus pidschian (Gmelin, 1788) — oaumH w3 cambix
pacmpoCTpaHEHHBIX BHUIOB (BHUIOBBIX KOMIUIEKCOB) CHUTOBBIX PBIO B BojoemMax SKyTHH U
compeneNbHbIX Tepputopuii. HecMoTpss Ha MIMPOKOE pacnpoCTpaHEHHE BHUJIAa U BBICOKYIO
YHCIEHHOCTh TMOMYMSIUN, €ro M3y4eHHOCTh JIOBOJIBHO (parmMeHTapHa. [maBHBIM 00pazom
MCCJICIOBAHUS CBOJIMJIIUCh K OIKMCAHUIO HOBBIX MOMYJSINN/(GOPM/BUIOB CHUTOB, KOTOpPHIE
OCHOBBIBAIUCH Ha CPaBHUTENIBHBIX MOP(OIOTHYECKHUX, IKOJIOTMUECKUX M OHOJIOTHYECKHUX
ananmm3ax (CsetoBuaoB, 1934; Muxwun, 1955; Bepmmaun, 1961; Hosukos, 1966; Ckpsous,
1977; Kupunnos, 1955, 1962, 1964, 1972; Kanamnukos, 1968; Kapaces, 1988; Kupuinos u
ap., 2011). B KOxnoit Cubupu HamOOIBINEE YUCIO IKOJOTHYECKUX (OPM U BUIOB CHTOB
3aperucTpupoBaHo B o3epax OacceiiHoB pek Butum (Opon, Kambutromm, Joponr, bayHT) u
bonwmoit Enuceit (Hotion-Xoinb, bop3y-Xons, Kagemm, Tomka, oaot) (Moranzen, Mowucees,
1955; Jlo6oBukoBa, 1959; Kupunos, 1972; Ckpsbun, 1977; U'yanpuzep, 1978; Boukapes,
3yiikoBa, 2009; boukapes, 3yiikoBa, 2010a; 20106; Bochkarev et al., 2011; 2013).

B Cubupckoifi ApKTHKE OMUCAaHO 3HAYUTEIHHO MEHBIIE DJKOJOTHYECKHX (GopMm
MBDKBTHOBUIHBIX CUTOB. B 03. TailMbIp 3aperucTpupoBaHO TPU SKOJOTUYECKUX (POpPMBI/BHIIA
NBDKBSTHOBUIHBIX CHUTOB, @ MMEHHO: CHT-TIBDKbsIH, o3epHas ¢opma C. |. pidschian natio
taimyrensis u o3epuo-peunas ¢popma C. |. pidschian natio logaschevi (Muxun 1955). Kak
OTMEUaJl aBTOp, CHOMPCKHI CHUT C BBIPAKEHHBIM TOpPOATHIM PBUJIOM (03€PHO-PEUHOMN CHT)
BCcTpeualcs Tojibko B p. Huwxknsa Taitmeipa u 3anagnoi yactu o3. Taimeip. 1o 3akmrodeHuo
B.C. Muxuna, cuMnaTpudeckue CUra u3 03. TaliMbIp MpEeACTaBIAIOT COOOW IKOJOTHUECKHUE
dopMmbl. JlaHHBIN MOAXOA K OIEHKE CTPYKTYPbl CHUTOB B 3TOM BOJOEME B JajbHEHIIEM ObLI
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UCIIONIb30BaH M Aapyrumu uccienoBarensimu (Pomanos, 1975; Pomanos, Tronsnanos, 1985;
PomanoBa, Pomanos, 1988, u ap.).

B Bomoemax fAxyrum JI.C. Bepr (1948) ommcan oauH 4pe3BBIYAHHO MOIUMOPQHBIN
9KOTHIT CHUTa-TbDKbsIHA — BOCTOYHO-cuOMpckoro cura C. |, pidschian natio brachymystax.
Heckonbko nozxe ®.H. Kupumios (1972) onwmcan eie JieqHUKOBO-paBHuHHOTO cura — C. |.
pidschian natio glacialis. Dtu curm xopomio pa3nMyaroTCs MO IUIACTHYECKUM IPHU3HAKaM,
HKOJIOTHYECKUM XapAaKTEPUCTHKAM M TATOTEIOT K Pa3TUYHBIM OHoTONaM. BocTOUHO-CHOMpCKHii
cUr oOUTAaeT B peKax, OT BEPXHEro TEUEHUS J10 HUXKHETO; a JICAHUKOBO-PAaBHUHHBIA CUT — B
o3epax U B NMPHUYCTHEBBIX Yy4acTKax pek, Bnagatoumx B mope (Kupwmios, 1972; Pomanos,
boukapes, 2009). B HmwkHEM TeueHUU PEK 3THU ABE (POPMBI OOUTAIOT CUMIIATPUYHO U BEAYT
ce0s1 kak OmoJyornyeckue BuAbl. TeM He MeHee, B psijie CBOOK KoHIa 19 — Hayana 20 BB. OHH
CBEZICHBI 10 YPOBHS SKOJOTHYECKON (POpPMBI, U HE UMEIOT COOCTBEHHOIO TaKCOHOMHYECKOTO
craryca. (Pemernukos, 1980; Atnac npecHOBOAHBIX phiO... 2003).

'enernyeckue WCCIEIOBaHUS CUTOBBIX pbI0O U3 BOJOEMOB SIKyTHHM HayalluCh
cpaBuutTeabHO HemaBHO (CnoGopsHiok u np., 1993; CmupuoB u np. 2009; SxHeHko,
Mawmontos, 2009; Cennek, MBanos, 2013; Bochkarev et al., 2013). Bonblas gacte pabot
MOCBSAIIEHA W3y4eHHI0 (opMOooOpa3oBaHUS W JUBEPICHIMHM CHTOBBIX pBIO, TOrJa Kak
BO3MOXKHBIE MYTH WX MUTPALMA MEXIy OacceiiHaMH peK He paccMaTpUBaIMCh. Mexay Tem
cuMTaercs, 4ro B mno3aHeMm IlimelicTolieHe cylecTBOBajla CBA3b MEXIy OacceiHaMu peK
Enuceit, Jlena 1 O0b. BOJBIIMHCTBO COBPEMEHHBIX aBTOPOB IOJIATalOT, YTO CEBEPHBIM CTOK
OOJBIIMX CHOMPCKHUX PEK 3amMpajcs €AWHBIM KOHTUHEHTAJIBHBIM JICIHUKOM H, B CBSI3H CO
3HAYUTENbHBIM MOJABEMOM BOJbI, B CPEIHEM TEUCHHH O0OpPa30BBIBAIOCH HECKOJIBKO OOJBIINX
MPUTIIALHAIBHBIX 03€p, KOTOPBIE Uepe3 Typraiickue Bopota umenu ctok B Kacnuiickoe mope
(I'poccBanba, Kotnsiko, 1989; Bonkos, Kazemun, 2007). Kpome TOro, Murpaiiuu CUroB Moriiu
MPOXOJAUTHh BJOJIb KPOMKH MOPCKOTO JIEHUKA, TJI€ CYIIECTBOBAJIa IIEMb MOANPYIHBIX
MIPECHOBO/IHBIX MIENb()OBBIX BOJOEMOB.

MounekynsipHO-TeHETHUECKHUI aHallu3 MOoKa3all, YTO MUTPALIUKA CUTOB MEX]y OacceiHaMu
KpynHbIX pek B FOxHoW CubOupu HOCHIHM OTpaHWYECHHBIN XapakTep. B mpoliecce u3yueHus
ObUTO OOHapy)XKeHa 30Ha BTOPUYHOM WMHTEprpanganuu B OacceiiHe cpennero Enuceit u ozepax
TomxuHCKOM KOTIOBHHBI. Takum o0pa3oM, Obla MOATBEpXKIACHA TUMoOTe3a 00 oOMeHe
rarioOTUIIAMH ~ MEXIY  Pa3IUYHBIMA  TONMYJAIMSAMH  TBDKbIHOBUAHBIX ~ CHUTOB  uepe3
TPAHCKOHTHHEHTAIBHYIO CUCTEMY cOpoca TalbIX BOJ B mo3aHeM llnelictoniene. MonekynspHo-
TEHETUYECKUE MCCIIEIOBAHUS TTOATBEPIUIN PaHee BBIIBUHYTHIE, HA OCHOBE MOP(OIOTHUECKUX
aHanu30B npennonoxxenus (boukapes, 3yiikosa, 2010a; 201006).

[Tpu u3yyeHUH NbIKbIHOBUIHBIX CUTOB U3 p. AHa0ap 0OHapyKeHO, UTO B OacceiiHe peKu
0o0UTaIOT JBE JKOJOTHYecKHe (HOPMBI CHTOB, paHEe OMUCAHHBIE KaK BOCTOYHO-CUOUPCKUM U
JIEAHUKOBO-PAaBHUHHBIN cUTH. BOCTOYHO-CHOUPCKHI CUT BCTpEUYaeTCsi OT BEPXHETO TEYCHUS JI0
ycThst p. AnHabGap. Apean IeIHHKOBO-PAaBHHHHOTO CHUTa MPUYPOUYEH K JCTYapHIO PEKH.
Mopdoskomornueckiue XapakKTepUCTUKH CUMIIATPUYECKUX CHUTOB M3 p. AHabap OKa3aluch
OJIM3KHU K XapaKTEePUCTUKAM aHAIOTMYHBIX ()OPM CHMIATPUUYECKUX CUTOB U3 03. TaltMbIp U p.
O06b. TallMBIpCKHMII 03€PHO-PEYHOM CHUT IO CBOMM MOP(O-IKOJOTHUECKUM U TCHETHYECKUM
XapaKTepUCTUKAM OKa3ajcsl OJU30K K BOCTOYHO-CHOUPCKOMY CHUTY, KOTOPBIN, B CBOIO OYepE/b,
okazayicsi Mopdosiornuecku 0au30K kK curam u3 Oacceirina p. 06w (bepr, 1948; Pomanos u ap.,
2009). JlenHMKOBO-paBHUHHBIA CHT MOP(HOJIOTMYECKH ONU30K K  O3E€PHOMY CHUTY U3 03.
Taiimbip (Boukapes u np. B meyaru; Bochkarev et al., 2013).

MornekynsipHO-TeHETHUECKHI aHaIn3, BKIIOYAIOIINN TaljaoTUIIB cUTOB U3 pek CoOb,
CocbBa (Hwmxneit O6m), OacceitHoB pek Xaranra u Kypeiika, ozepa Xanraiickoro (0e3
paszieseHus Ha SKoJloruueckue (GopMbl) U ABYX 3Kojoruyeckux ¢opm u3 dacceitna p. Anabap,
nokazayn, 4ro B Cubupckoir Apkruke (oT p. O0b g0 p. AHabGap) OOMTAIOT TOJBKO IBE
9KOJIOTHYECKHE (OPMBI/BIIa MBDKBSIHOBUAHBIX CUTOB — BOCTOYHO-CUOMPCKHMA U JIGTHUKOBO-
PaBHUHHBIA CUTU. YUYHUTHIBas UX MOP(OIOrHYECKOe U TeHETHYECKOE CXO/ICTBO, HA3BaHMSI CHT-
mekbsiH (C. | pidschian), Bocrouno-cubupckuit cur (C. lavaretus pidschian natio
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brachymystax) u Taiimeipckuii peunoit cur (C. |. pidschian natio logaschevi) ssnstorcs
CUHOHMMaMHU. JIeTHUKOBO-PaBHUHHBIN CUT OKa3aJcsi MOP(OIOrMUeCKH U FeHETHUECKU OJIU30K
K TalMBIPCKOMY 03€pHO-peYyHOMY cury. I1o Bcell BUAUMOCTH, Ha3BaHUs TaUMBIPCKUN O3EPHO-
peunoii cur (C. |. pidschian natio taimyrensis) u nexuukoBo-paBaunHbIi cur (C. |. pidschian
natio glacialis) Taxxe siBsiroTcst cuHonumamu (PoMaHoOB u Jip., B Tieyat).

B pesynbpTaTe MOJIEKYJISIPHO-TEHETUYECKUX HCCIIEIOBAaHUM CUTOB p. AHabap B cocTaBe
HOMYJSUK  BOCTOYHO-CHUOMPCKOTO  cura  OOHapy)XKeHbl ~ JBE  TECHO  CBS3aHHBIC
bunoreHeTUYECKUE JIMHUM, IIPU ITOM B COCTABE MOMYJISILIMY JIEAHUKOBO-PABHUHOTO CUTa TaKUX
JUHAKA ~ 3aperuCTPUPOBAHO  3HAYMTENBbHO  Oojpmie. OO0e  sKoyiormueckue  (OpMbI
XapaKTEPU3YIOTCSI CaMbIM BBICOKMM YHCJIOM TallJIOTUIIOB, CAMBIM BBICOKHM TalNIOTHIIMYECKUM
U HYKJICOTHJIHBIM Pa3HOOOpa3HeM CpeAM MCCIEIOBAHHBIX APKTHYECKHX M FOKHO-CHOMPCKUX
nomyssiuii curos (Bochkarev et al., 2013). Jlansblit GpakT cBUAETENBCTBYET MO0 O IPEBHOCTH
APKTUYECKUX TMOMYJISIINA CHroB, JIMOO 00 WX BBICOKOM MHUTPAIMOHHON aKTUBHOCTH B
MOCTJICAHUKOBBIN TIEproJ ¢ mocienyomiei rudpuauzanueii (boukapes u ap., B meuatn).

K HacTosmeMy BpeMEHHM NOKa3aHO, YTO B TEPUOJ MOCIECTHETO OJECICHEHHS MOPCKOM
JIETHUK TePEKPBIBAT YCThsI BCEX CUOMPCKHUX PEK U MOKPHIBAT 3HAUUTEIBHYIO TEPPUTOPHIO T1-Ba
Taiimbip 1 Anabapckoro mmra (Mangerud et al., 2004; Boakos, Kasemun, 2007). Bo3moxkHO,
4TO MMEHHO B OacceiiHe p. AHa0ap JeIHUK HaxoAWwJcs Haubolee NPOAOKUTEIbHBIN
NEPUOJIBPEMEHH, TIOCKOJIbKY HIMEHHO B 3TOH peKe OTCYTCTBYIOT TaKHe peo(HIbHBIC BUIBI, KaK
cur-pajiek u JjeHok. [Ipu 3ToM cur-Banexk BcTpeuaercs B pekax [lscuna m Xaranra, a B
OacceitHax pex Onenek u Enuceit cur-Bajek © JICHOK SBISIOTCS OJHMMH U3 CaMbIX
pacrnpoCTpaHEHHBIX BUIOB.

Mpsl monaraeMm, 4TO B TIEPHOJ] PACCEICHHS B KaXKJAOM KPYITHOM pEYHOM OacceliHe
MBDKbSHOBUHbBIE CUTHU ObUTM  TpEACTAaBIEHbl  HECKOJbKUMU  JTUBEPreHTHBIMU
¢mroreHeTHYecKUMHA JUHUSIMA. Ha 3TO  yKa3bIBalOT pe3ynbTaThl MOP(HOIOTHYECKOTO U
TFeHETUYECKOr0 aHaIu30B (hOPM/BUIIOB CUTOB, OOUTAIOMINUX B BojgoeMax CHOUPCKOl APKTHKHU U
COIIPEIENIbHBIX TEPPUTOPUI. B MOCTIETHUKOBBIN MEPUO UX BCTPEYHBIE MUTPALIUN MTPUBETH K
3HAYUTEIbHON THUOpUAM3ALMU UM, B pe3yJibTaTe, K 3HAUYUTEIBHOMY YBEIMUYEHHIO YHCIIA
TalyIOTUIIOB B BOJIO€MAX, PACIOJIOKEHHBIX Ha BCEM MPOTSHKEHWH MUTPAIMOHHBIX ITyTEH.
HanOonee 3amMeTHbIE MOCIEACTBUS 3TUX MPOLECCOB 3apETUCTPUPOBAHBI B MOMYJSALUSAX CUTOB
13 BOJIOEMOB OacceitHa p. Anabap.

HccnenoBanue BBINOMHSUIOCH NpU (uHAHCOBOM mojaepxke PODU, rpant Ne 16-04-
01708, m wactuuno rpant Ne 14-04-00926.
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IMPLEMENTATION OF GPR METHOD FOR PALELIMNOLOGY STUDIES ON
SELECTED OBJECTS IN POLAND

Artur Zielinski *, Jerzy Zietek 2, Anna Strzgpowicz  , Mikotaj Lyskowski *, Ewelina
Mazurkiewicz >
! Jan Kochanowski University in Kielce, Institute Geography, Swigtokrzyska 15 Str., 25-406
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2345 AGH University of Science and Technology, Faculty of Geology, Geophysics and
Environmental Protection, A. Mickiewicza 30 Ave., 30-059 Krakow, Poland
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Lake sediments can serve as a valuable geoarchive of the environment, it is because the
lakes are highly sensitive element of any ecosystems. Paleolimnology is a science mainly
engaged in the reconstruction process of lake environment changes. Using a number of
different methods to identify components of the bottom sediments, both autochthonous and
allochthonous. Additionally to a detailed study of sediments, another extremely valuable
information it knowledge of their thickness, shape, and nature of the mineral composition
forming bottom of a lake. Good method for identification of such elements is the Ground
Penetrating Radar technique (GPR).

GPR method belongs to the non-invasive geophysical methods. Its advantage is ease of
use and high precision of measurement and the short time of data acquisition. Measurements
carried out with GPR allows efficient and accurate inventory of multiple objects. This method
uses the phenomenon of electromagnetic (EM) wave reflection in the geological medium.
During propagation EM wave is attenuated and scattered. Due to the nature of the survey, for
the purposes of geological studies, antennas used during the measurements operate at a
relatively low frequencies (up to about 250 MHz). The authors used GPR model ProEx
manufactured by MALA Geoscience with shielded and unshielded type of antennas and with
different frequency matched to optimize the depth range of tests depending on the nature of the
environment and the expected results.

The results show that the GPR method can be successfully implemented in process of
identification of the lake sediments thickness in different areas. Presented examples of
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registration show the possibilities of mapping and recording karst origin facilities as well as
connected to river erosion processes. Authors using the test results illustrate the enormous
potential of the method.

Poster section
IHocTepHbIe TOKJIAABI

ANALYSIS OF DATING OF MARINE AND CONTINENTAL SEDIMENTS OF THE
KOLA PENINSULA, REFLECTING THE DYNAMICS OF SEA LEVEL

Boyko A.A.%, Anisimov M.A.?
1St. Petersburg State University, St. Petersburg State University, “State Research Center "Arctic
and Antarctic Research Institute™ - leader of Russian Polar science

In this work the dating of the marine and continental sediments was analyzed. To
combine the results of this research authors made a graph that illustrates the dynamics of the
sea level of the northern part of the Kola Peninsula. Analysis of the research showed that 9500
years ago, in the beginning of the Holocene, sea level reached 40 m and then started to fall.
However, during the studying of the sea level dynamics the Holocene tectonic movement and
eustatic oscillations should be taken into account.

AHAJIN3 TATUPOBOK MOPCKHX U KOHTUHEHTAJIbHBIX
OTJIOXKEHUH KOJBbCKOI'O ITIOJYOCTPOBA, OTPAXKAIOIIUX TUHAMUKY
YPOBHA MOPAA

N 1 1,2
boiiko A.A.”, AuucumoB M.A.
1 N .
Cankr-IleTepOyprckuii rocy1apCTBEHHBI YHUBEPCUTET,
2 o . .
ApPKTHYECKHI U aHTApPKTUYECKUN HAYYHO-UCCIIEI0BATENbCKUI HHCTUTYT

Kounbckuit momyocTpoB sIBISIETCS B CBOEM POJI€ YHUKAIBHBIM MECTOM Ha 3emiie, coyeras
B cebe 00nacTh ¢ HOBEHWIIMMH TEKTOHHYECKUMH JABIDKEHHSMH W CII€JAMH BO3JCHCTBUS
MO3/IHEIUIEHCTOIICHOBOrO ojie/ieHeHHs. [lolHOCThI0O OCBOOOIMBHIMCH OT JIEHUKAa B KOHIIE
TUIEHCTOIIEHa — Havase rojiorneHa Ha KoJbCKOM MMoITyoCTpoBe HaYalld HAKaIUIMBAaTHCSI MOPCKHE
U KOHTHMHEHTAJIbHbIE OTJOXKEHHUS, XapaKTepHU3YIOUIMe H3MEHEHMs IOJIOXKEeHHUs OeperoBoi
muand. CpaBHHUTENBHBIM aHaIM3 MOPCKUX M KOHTHHEHTAIBHBIX OTJIOKEHHHA JaeT Ham
BO3MOXHOCTh OOOCHOBAHHOW PEKOHCTPYKIMH JIMHAMUKUA HW3MEHEHHsS YPOBHA Mopa s
paccMaTpUBaeMOro perruoHa.

[Tpoananu3upoBaB pe3ynbTaThl HCCIEAOBAHUM, OMYOJMKOBAaHHBIX paHee aBTOpPaMH,
3aHMMaBIIUMUCS H3y4eHHEeM o03epHbIX KoTioBHH (Corner et al., 1999; Kremenetski C. et al.,
1997; Moller J.J. et al., 2001; Mutsiee M.B., Kopcyn C.A., 2008; Hukonaesa C.b. u np., 2015;
[TaBnosa E.}O. u ap., 2011; Canenko T.B. u np., 2015) u Oeperossix ¢popm (ApciiaHoB u Ap.,
1974), Mbl cocTaBUIM KapTy — cxeMmy (puc. 1) ¢ pacnosio)keHHbIMH Ha Heil 30HaMH oTOOpa
00pasnoB nmo parionamu. B pesynbrare KonbCkuii moyocTpoB OBLT YCIOBHO pasieiieH Ha 3
YaCTH — CEBEPHYIO, IOXKHYIO U IEHTPAIIbHYIO.

Ha ocHOBaHWM MpOaHATM3UPOBAHHBIX TaTHPOBOK OBLI MOTYYEH TpaPyK X013 N3MEHEHHSI
ypoBHsI Mops (puc. 2) /Ui ceBepHOU yacTu KoJbCKOro moiyocTpoBa, Tak Kak IMEHHO ISl ATOM
TEPPUTOPUU yIaJIOoCh coOpaTh W 00paboTaTh OCTATOYHOE KOJIMYECTBO Marepuana s
00OCHOBAaHHBIX BBIBOJOB. KoNM4ecTBO JaHHBIX MO OCTaJIbHBIM YacTSIM IIOJIYOCTpOBa MEHEe
UHPOPMATUBHO, 4YTO 3aTPyIHSAET MHTEPIPETAUUI0 M AaHaIM3 JaHHBIX TOW WM HHOU
TEPPUTOPUH.
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Puc. 2. I'paduk wm3meHeHHs YpOBHS MOpsSi Ha KOJBCKOM IIOJIYOCTPOBE B TOJIOIICHE,
NOJYYeHHBIH 1 ceBepHOro paiiona. Ha rpaduke mo ocu abcuucc — BBICOTA HAJl YPOBHEM
MOpsI B MeTpax, M0 OCH OpJAWMHAT — pPaJAMOYIJIEpOIHBIM Bo3pacT. IlyHkTWpHas nuHHAA —
aIIpOKCUMHUPYIOIIAsk KpUBast U3MEHEHUs YPOBHS MOpA.

B xonme BeimmonHeHust paboThl Ayisg ceBepHOM wactu Kombckoro momyoctpoBa Oblna
MOJTydeHa YCJIOBHAS JIMHUS W3MEHEHHS ypoBHs Mops. OjHako, Ha TpadHKe CTOMT OTMETHTh
HEKOTOpPBIE CIIOPHBIE TOYKH, OTHOCSIIIHECS K MOPCKUM ocaakaM. Tak, Hanpumep, Touka 56,6 M
(MoOJUTIOCK) JIeKUT BbIIe TOYKK 55,0 M (campomens). [Toxoxast curyanus HaOmromaercs Ha
BeicoTe 33,6 M (Moitiock). JlaHHBIE KOHTHHEHTAJIbHbIE M MOPCKHE OTJIOXKEHUS ObUIH
0TOOpaHbl B HEMOCPEACTBEHHOW Onm3ocTH apyr OT apyra. OHM HMMEIOT OTHOCHUTEIHHO
OJIMHAKOBEIE BBICOTHI M BO3pacT. OOBSICHEHHE ITUX WHBEPCHI MOXKET OBITh HECKOJIBKO, HO JJIst
000CHOBAaHHOTO OOBSICHEHHS TPEOYETCS IPOBEICHUE CIICIIMATIbHBIX UCCIIEOBAaHUM.
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CLADOCERAN ANALYSYS OF SEDIMENT FROM UPLAND SWAMP CHISTOE IN
KHANTY-MANSI AUTONOMOUS REGION

Gafiatullina L.I. %, Frolova L. A.*, Solomin Y.R.?, Lapshina E.D. ?, Filippova N.V.?
!'Kazan Federal University
2Ugra State University

Cladoceran assemblages study results were obtained drawing on material from the one of
the upland swamps of Khanty-Mansi Autonomous Okrug. Cladoceran species composition was
established according to analysis of fossilized remains that well preserved in sediments of
upland swamp Chistoye. Cladoceran assemblages circumscribing characterized biotopic and
zoogeographic confinement of the dominant species. Water quality was evaluated.
Stratigraphic chart showed the representation of each cladoceran species throughout the
sediment column. A change of pelagic representatives of Eubosmina coregoni to Graptoleberis
testudinaria species inhabitants among vegetation was identified, specifying progression in
overgrowing of upland swamp.

KAPIIMHOJOTUYECKHI AHAJIN3 JOHHBIX OTJIOKEHUW BEPXOBOI'O
BOJIOTA YUCTOE XAHTBI-MAHCHUHCKOI'O ABTOHOMHOTI'O OKPYTA
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®ummmmosa H.B.
! Kazanckwuit (ITpuBomxckuit) penepanbHbI YHUBEPCUTET
FOropckuii rocy1apcTBEHHbIA YHUBEPCUTET
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AKTyanbHOCTh. BBHIY TpYAHOJOCTYMHOCTH LENbIA PSA BOAHBIX OOBEKTOB OCTAETCS
MaJI0 M3y4YeHHBIM, OCOOCHHO HEIOCTATOYHO HCCIIEJOBAHBI BOJOEMBI M BOJOTOKM BEPXOBBIX
6onot. BepxoBoe 06o0m0T0 00pa3yercs B TOM cllydae, KOTJa O03€pO, pPAcCIOJIOKEHHOE B
KOTJIOBHHE JICTHUKOBOTO, aJUTIOBHAIFHOTO TEPMOKApCTOBOIO WIIM KaKOTro-IuOO Jpyroro
MIPOUCXOXKICHUS, TMOCTENEHHO 3apacTaeT, cama KOTJIOBHHA MPU 3TOM 3amojHseTcss Tophom
CHayaJla HU3MHHOTO, a 3aTeM nepexoauoro tuna (boinora..., 2000).

[lenpto JaHHOTO KCCIEAOBAaHUS SIBUWIOCH BOCCO3/IaHHE CTPYKTYPbl M Pa3BUTHUS
300TaHATOIIEHO30B BepxoBoro Oojora Yucroe (XMAO, 3anmamnas Cubupb) B mnepuon
rOJIOLIEHA, OCHOBBIBAasCh Ha aHalu3e (HOCCHIM3UPOBAHHBIX OCTAaTKOB BETBHCTOYCHIX
paKooOpa3HBIX.

B xoze uccnenoBaHus peann3oBaHbl CISAYIOUIUE 3a/1a4l: OMPEIEIeH BUJOBON COCTaB U
XapakTepHBIE JJIsi BEPXOBOro 00J0Ta BHUIBI 300IUIAHKTOHA; OXapaKTEPU30BAHO KIIAJOLEPHOE
co00111ecTBO MO 300reorpaduyeckoil U OMOTOMMYECKON MPUYPOUSHHOCTH; POBEICHA OllEHKa
KayecTBa BOJl HA OCHOBE MHJIEKCOB BUIOBOI'O Pa3HOOOpa3Husl.

Perunon uccnenoBanusi. Xantel-MaHcuiickuii aBToHOMHBIN okpyr — FOrpa (XMAO —
Orpa) pacnonaraercs B 1HeHTpainbHOM uactu 3anagHo-CuOupckoil paBHHUHBL B oOmiei
wioniaau okpyra — 6omnora — 44,3 %, peku, ozepa — 6,1 %. Teppuropus XMAO — IOrpsr
3aKiIoueHa Mexay 58—66° c. m. u 59—86° B. a. (Kmumanos, 1999). Cpenneroposas
Temneparypa B paione r. Xautel-Mancuiicka +1°C (bymatoB B.M. u gp., 2007).
CpennecyTouyHasi TeMmIeparypa BO3JyXa SHBaps — CaMOIro XOJIOJHOIO Mecslla B TOAY
cocraBnsier —22°C, camoro Teruioro (utonsi) +17°C. AOGCONIOTHBIA MHUHUMYM TeMIIepaTyp
MPUXOJUTCS HA JeKaOpb-sHBaph U coctaBisger —50-55°C, MakCUMyM ke perucTpupyeTcs Ha
otmetrke +32°C. B cpennem Beimagaer 450-525 MM ocaikoB B TOJ, MPU 3TOM Ha TEIUIbINA
nepuon npuxogutcs 350-400 mm. bosnblioe KOJIU4ECTBO OCAaJKOB BIEYET 3a COOOM BBICOKYIO
BIAXHOCTh Bo3ayxa — 10 80%. [lo ruapoXxMMmyeckuM XapaKTEPUCTHKAM BCE BOJOEMBI U
BOJIOTOKH 000THOM cucteMbl XMAQO mnonurymo3Hble, MSITKOBOAHBIE C KHUCIOW peakiuein
cpebl, YTO OOYCIOBJIEHO TEppUTOpHEH BOJOCOOpa, KOTOpas 3aHsTa MPEUMYIIECTBEHHO
BEPXOBBIMH OOJIOTaMH, OefHa xkene30M U KanbiiueM (BonkoBckast u np., 2004). Perunon umeet
O0COOBI THN pACTUTENBHOCTH — Jeco0oJoTHBIM. TaéxkHblie Jeca (30HA cpemaHel Tailru)
pacipoCTpaHEeHbl B YCIOBUAX CHJIBHOM 3a00J04€HHOCTH TeppUTOpHH. OCOOEHHOCThIO OKpyTa
SBJISICTCS MHTEHCHBHOE BO3JEHCTBHE Ha OKPYXAIOIIYIO Cpely pa3paboTOK MECTOPOXKJIEHHM
HedTu U raza (Atnac XMAO-IOrpe1, 2004).

Martepuansl U MeToAbl ucciaenoBaHus. [l peanu3anuu 3a1ad UCCIEIOBaHHS Oblia
UCIIOJIb30BaHA KOJIOHKA JIOHHBIX OTJIO)KEHHH BepxoBoro ©Oonora Yucrtoe (cucrema
Kykymkunsix ozep) XMAO: 60°58'58.7" c.m., 069°50'46.2" B.A. IInomanp uccieqoBaHHOTO
BojoeMa pasHa 0,15 kM’ B mecre otOOpa KOJIOHKH TpyHTa TiyOnHa BojgoeMa coctaBuia 4,0
M., Temmeparypa Boasl 16,1°C, temmeparypa Bo3ayxa 16,2°C. M3BieueHne JOHHBIX
OTJIOKEHUH MPOU3BOAMIOCH mocpencTBoM npoordboparka UWITEC. TMocnoiiHoe pasnencHue
U3BJICUEHHON KOJIOHKM (C paspeuieHueM B | c¢M) MpOU3BOAMIOCH B YCIOBHUSAX JTaOOpaTOpHH
MEeXIyHapoaHoTro mojieBoro komruiekca B nocenke [lamma (HOL] «/lmHamuka okpyxaromei
cpeabl U rinolanbHble W3MeHeHus kiaumara» IOI'Y), tam jxe Oblia mpoBeleHa MapKUPOBKA
o0Opa3ioB u Hamiexkamee xpaneHue (+4°C). OOmas auHAa KOJOHKH JOHHBIX OTJIOXCHHMA
cocraBmia 30 cMm. [lomyueHHble 0Opa3lbl BIAKHBIX HABECOK OBLIM TEPMO-XMMHYECKH
obpaboTans! nipu Temreparype 70-80°C ¢ skcrosummeit 30 muH-1 wac B 10% pactBope KOH,
OKpalieHsl cadpaHMHOM U MuKpockonupoBanbl npu 100-400 KpaTHOM YBEJIWYEHHH  C
UCIONIb30BaHueM MuKpockorma Axiolab Zeiss B HayuHO-mccrienoBaTenbekoit gabopaTtopun
K®V (Kazanb, Poccus). Onpeznenenne KiIagolepHbIX OCTaTKOB MPOU3BOAMIOCH C IMOMOIIbIO
IIMPOKO HMCITOJIBL3YEMbIX ompeaenuteneii (Szeroczynska, Sarmaja-Korjonen, 2007; Korosi,
Smol, 2012; ®ponora, 2013, Cmupuos, 1971; KotoB u ap., 2010; Flossner, 2000; Alonso
1996).
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Pesynbratel uccrnemoBanus. Crnermduueckue ¢GaxTopsl cpeabl oOMTaHUS  OOJIOT
NPEONPECIIIOT BUAOBOW COCTaB JIaHHBIX BOJOEMOB. B HcciemoBaHHOM BEPXOBOM 0OO0JIOTE
«Yucroe» obHapyxeHO 29 BUIOB BETBHCTOYCHIX PaKOOOpa3HbIX. AOCONIOTHBIN TOMHUHAHT B
cocTaBe KJIaJOIEpHOro cooOIlecTBa HcCiIeaoBaHHOro Bomoema Eubosmina coregoni Baird,
1857 (20%), 3a num caenyer Chydorus sphaericus Miiller, 1785 (17%) 3ambIKarOT Tpymmy
nomuHaHTHRIX BHIOB Alonella excisa Fisher, 1854 (11%) u Acroperus harpae Baird, 1837
(11%). Cpenau mnpencTaBICHHBIX B MEHbBIIEH CTENEHH BHAOB U POJIOB BETBUCTOYCHIX
paKooOpa3HbIX CIIEAYeT OTMETHTh IPHCYTCTBUE TaKUX KakK: IPEICTABUTEIN CEMEHCTBa
Macrothricidae: Ophryoxus gracilis Sars, 1861, Acantholeberis curvirostris Miiller, 1776,
npeacraButenu cemeiictBa Daphniidae: mpencrasurenu rpynmsl Daphnia longispina Miiller,
1785, Daphnia spp., Ceriodaphnia spp., Simocephalus spp., mpencraButenu cemeiicTBa
Sididae: Sida cristallina Miiller, 1776, Latona setifera Miiller, 1776.

[To naHHBIM aHaNM3a KIJIAJOLEPHOTO COOOIIECTBA UCCIIEAOBAHHOTO BEPXOBOTr0O 00JI0TA B
nporpamme C2 (Juggins, 2007) ©Obuta mocTpoeHa crparurpadudeckas auarpamma
pacrpeneneHus BCTPEUEHHBIX BHOB COOOIIECTBA 1O BCEMY MPOTSIKEHUIO KOJIOHKH JOHHBIX
OTJIOKECHUH.

B cnosix o3epHOro ceauMMeHTa, COOTBETCTBYIOIIMX 3-6 CM OTJIOKEHMM Halnromaercs
CHIDKCHHE BCTPEYaeMOCTH OCTaTkoB E. COregoni ¢ yBenudyeHHEM COJEp)KaHHsS OCTaTKOB
Graptoleberis testudinaria. JlanHbsle U3MEHEHHs CBHICTEILCTBYIOT O 3apacTaHWU BOIOEMa, O
pa3BUTHH OJATONPHSITHBIX YCIOBHU JUISI KOCMOIOJMTHUYECKHX BHJOB B YIIEpO CEBEPHBIM
Busiam. Eubosmina coregoni Baird, 1857 Bctpeuaercst B BojoeMax 3BTpopHpPOBaHHbIX, ipu PH
5,0-7,5, B GonpmioM KojuuecTBe BCTpeuaeTcs mpu 6,0<pH<6,9. Graptoleberis testudinaria
Fischer, 1848 oburaer B BomoeMax ¢ pa3HOOOpPA3HBIM THUIIOM PACTHTEILHOCTH, MECYAHBIM H
KaMEHHUCTBIM JHOM, ripu PH 3,9-8,6 (B Oosbmom kojudecTBe BeTpevaeTcs npu 5,0<pH<7,0), ¢
BBICOKHM COJIEP>)KaHHEM HOHOB 3J1eKTposUTOB (84 MCwm/M) U nipu HU3KOM uX conepxkanuu (0,5
MCm/M).

XapakTepusys BCTPEUCHHBIC BHJIBI COTIIACHO MPUYPOYCHHOCTH K PA3IMYHBIM OHOTOIIAM,
oOHapyXMBaeM MPHUHAIICKHOCTh OOJBIIMHCTBA K JUTOPATBHBIM BUAAM M BCTPEUAIOLIUMCS
CpeaH PpacTHTEIBHOCTH. 3o0oreorpadus pacrnpocTpaHeHHs OONbIIEH YacTH OOHApYKEHHBIX
BUJIOB U TAKCOHOB MO3BOJISIET OTHECTH UX K CEBEPHBIM U KOCMOTIOIMTUYECKUM (BCECBETHBIM).

3nauenus nHaekca lllennona Haxoasrcs B npenenax 2,60-3,51, 4To 1mMO3BOJISIET OTHECTH
BOJBI K Kjaccy uucThiXx Boj (Mmeroauka: [lla6anoB B.B., Mapkun B.H., 2014). 3nauenus
unaekca I[luenoy pacmpenensiorcs B auamnazone 0,70-0,90, 4ro xapakTepu3yeT CTPYKTYpPY
co00111ecTBa KaK BHIPOBHEHHYIO.

3akmoueHue. B Xxone uccienoBaHMsl KIIQIONEPHOTO COOOIIECTBa BEPXOBOTO 0O0J0Ta
«Yucroe» XMAO oTMeueHO BBICOKOE BHIOBOE pa3HooOpazue, ¢ mpeoliIagaHueM
npezcraButeneii cemeiictBa Chydoridae. Anamu3 wcciae10BaHHOTO BEPXOBOTO 00JI0TA BBISBHUI
CMEHY 300TaHATOICHO3a ¢ TpeoliagaHMeM TpejacTaBUTeNe cemelictBa Bosminidae:
Eubosmina coregoni — obwuraTesell 30HbI OTKPBITOH BOJbI, HAa MPEACTABUTEICH CeMENCTBa
Chydoridae: Graptoleberis testudinaria — BcTpedarommxcs cpeau pacTHTENbHOCTH. JlaHHOe
COOBITHE CBUJICTEIILCTBYET O TUHAMUYHOCTH YCIIOBHI B BEPXOBOM 0O0JIOTE M CMEHE BHJIOBOTO
COCTaBa KJAJOLEPHOr0 COOOIECTBA. YCTAHOBJIEHHAs CMEHA JIOMHHAHTOB B COCTaBe
KJIQJIOIIEPHOTO COOOIIECTBA CBHIETEIBCTBYET O 3apacTaHWH BOJOEMa M MPOTPECCHPYIOMIEM
pa3BUTUU BEPXOBOTO 0OJIOTA.
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ANALYSIS OF SUBFOSSIL CLADOCERA (BRANCHIOPODA, CRUSTACEA)
FROM BOTTOM DEPOSITS OF LAKE ANTYUKH-LAMBINA (KOLA PENINSULA,
NW RUSSIA)

A. G. Ibragimova®, L. A. Frolova®, .M. Grekov?, L. S. Syrykh®, V.V. Kolka *
! Kazan (Volga region) Federal University, Kazan, Russia
Herzen State Pedagogical University of Russia, St. Petersburg, Russia
® Northern Water Problems Institute, Karelian Research Centre of Russian Academy of
Sciences, Petrozavodsk
* Geological Institute of the Kola Science Centre of the Russian Academy of Sciences, Apatity,
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The goal of the study is reconstruction of climatic and environmental conditions of the
past in the Kola Peninsula, NW Russia. The results of the paleobiological analysis of the
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Antyukh-Lambina (Kola Peninsula, located near Lake Kolvitskoe, NW Russia) Cladocera
community are presented in our work. The dominant species, zoogeography and biotopic
attachments are identified.

AHAJIN3 PEHEHTHBIX OCTATKOB CLADOCERA (BRANCHIOPODA,
CRUSTACEA) JOHHBIX OTJIO’)KEHUH O3EPA AHTIOX-TAMBUHA
(KOJIBCKHMH ITOJYOCTPOB, MYPMAHCKASA OBJIACTbD)

W6parnmosa A.I'.Y, ®pornosa JI.A.Y, I'pexos U.M.2, Cripsix JI.C.%, Konska B.B.”
! Kazauckuit (ITpuBoikckmit) GenepanbHbIil yHUBEpCUTET, T. Ka3zanb, Poccus
2Poccuitcknit rocy/lapCTBEHHbIN nefparornyeckuii yausepcurer um. A.W. I'epuena, r.
Cankr-IlerepOypr, Poccus
3I/IHCTHTyT BoHbIX pobiiem Cesepa KapHL[ PAH, r. [lerpo3aBosck, Poccust
*Teonornueckuii unctutyt Konbckoro HI[ PH, r.Anatutsl, Poccus

Llenbto uccnenoBaHUs SIBISETCS BOCCTAHOBIIEHUE KIMMATUYECKUX U HIKOJIOTHMUYECKUX
ycIoBHi mponuioro s tepputopun Kosibsckoro mosyoctpoBa. B pabore mpeactaBieHbl
pe3ysbTaThl mMajgeo0nogorudeckoro ananmsa coodmiects Cladocera B MOHHBIX OTJIOKEHHSX
o3epa Antrox-JlamOuna (Konbckuii momyoctpoB). BeIsSBI€HBI BUABI-TOMUHAHTHI, ONpeeneHa
3ooreorpaduueckas U OHOTOMMYECKas NPUYPOUCHHOCTh TMpEACTaBUTENCH OOHAPYKEHHBIX
TaKCOHOB.

JI1sl peKOHCTPYKIMU KIMMAaTHYECKUX M DKOJOTUYECKHX YCIOBUU B Malle03KOJIOTHUU BCE
YaIe MCIoJb3yTcs pazinyHbie Ononnaukatopsel (Hazaposa, Hypranues, 2011). C HenaBHuX
MOp IIMPOKO KCIIOJIb3YETCSl aHAlIU3 JTOHHBIX OTJIO)KEHHUN HAa OCHOBE JaHHBIX CyO(OCCHIBHOTO
KJIQJI0LEpPHOro coobmiecTBa. XUTHHOBbIE 4YacTu 7k3ockeneta Cladocera, KoTopble HMEIOT
BBICOKYIO CTEMEHb COXPAaHHOCTHM B JOHHBIX OTJIOKEHHMSX (Kapamakchl, IOCTAa0IOMEHBI,
oCcTa0lOMEHANbHbIE KOTOTKHM, MAaHAUOYNbI, TOJOBHBIE ULIUTHI W TMp.), TO3BOJSIOT
UJECHTUPHUIMPOBATE OCTaTKM JO PAa3IMYHBbIX TakcoHoMuueckux paHroB (Korhola, Rautio,
2001).

OObexToM HccienoBaHusl ObLIIO BBIOpaHO 03epo AHTIOX-JIaMOMHa, pacroyiokeHHOe B
foro-3anagHoii yactu Kombsckoro momyoctpoBa (N 67°07°; E 33°317), BoctouHee T.
Kanpanakimia, Ha o1HUX aOCOMIOTHBIX OTMeTKax (59,4 M HaJl COBpeMEHHBIM YPOBHEM MODS) €
o3epoM KoJBHIIKMM, C KOTOPBIM OHO COEIMHEHO Y3KUM HpoiuBOM. O3epo IIIOIIaJbIo
npumepHo 200 M2 ¢ riyOuHaMHu 710 4 METPOB, UMEET BHITAHYTYIO GOpMYy.

Jletom 2015 r. mpousBeneH 0TOOpP KOJIOHKH JOHHBIX OTJIOKEHUM o3epa AHTIOX-JlamOuHa
mmaoit 3 M. (I'pexkoB m Kompka, 2015). Komonka orobpanHa aisi paguoyriepoiHOTO,
JUTOJOTUYECKOT0 M OMOMHAMKATOPHBIX aHAIM30B  (AMAaTOMOBBIN, CHOPO-TMBUIBLIEBOMH,
XUPOHOMHJIHBI M KJIaJOLEpHbI). PaanoyrneponHbiM aHaM30M YCTaHOBJIEHO, YTO CMEHa
KJIACTOT€HHOI'0 MHTEpBaja JUTOJIOTHYECKON MOCIeI0BaTeIbHOCTH UCCIIEyeMON KOJIOHKH Ha
OpraHoreHHyro Haudanack okojo 11000 kan. ner Tomy Hazaa. [IpeanonokuTenbHO, B 3TO BpeMs
MOPCKHE YCIIOBUS CEIMMEHTAI[MN CMEHUJINCh Ha COBPEMEHHBIE 03€pHBbIE.

O6paboTka npo0O MpoBOAMIACE IO CTAHAAPTHOM METOAMKE, Ul WICHTU(UKAIIIH
OCTaTKOB HCITOJIb30BAIMCh CIEIHATU3NpOBaHHbIe omnpenenutenu (Szeroczynska, Sarmaja-
Korjonen, 2007; Korosi, Smol, 2012; ®posnosa, 2011).

B cocraBe cyOdoccuiabHOTO KIaJ0IEpHOTO COOOIIecTBa BBHISIBIEHO 36 TakCOHOB. B
BOJIOEME Mpeo0IaaloT BUIbI, CBOMCTBEHHbIE 30HAM MNAJICAPKTUKH M TOJAPKTUKU. SIBHBIM
JIOMMHAHTOM KJIaJIOLIEpHOTO COOOIIECTBa 03€pa SIBISIETCS TUITMYHBIN MPECTaBUTENb OTKPBITOM
nejlaruyeckor yactm BomoemoB — Bosmina (Eubosmina) cf. longispina. Opnako, crout
OTMETUTh, YTO 3HAUUTEIHHOTO PAa3BUTHUSA B 03€pe OOCTUTAIOT BUABI-QUTOGUIBI U BUABI-
oOuTaTenu JMTOPATbHOM 30HBI BOJOEMa, YTO CBUJICTEIBCTBYET O HAJIMYUM B HEM
MEJIKOBOJHBIX 30H U YYaCTKOB, 3apPOCIINX MaKkpoduTtamu.

117



HwxHsist 9acTh KOJOHKH, MPEACTaBICHHAS TTTUHUCTHIMU OTIIOKEHUSIMU, XapaKTEPU3yETCs
KpaitHe O€HBIM TaKCOHOMHYECKHUM pa3zHooOpa3ueM. C MpOJBMKEHHUEM BBEPX IO KOJOHKE
6uopaznoobpasue yBenuunBaeTcs. OOHApYKUBACTCA 3HAYUTEIHHOE KOJIWYECTBO PELIEHTHBIX
ocratkoB Bosmina (Eubosmina) cf. longispina. MHoro4sciaeHHbI BHIBI, MPEITOYUTAIONINC
MEJIKOBOJIHBIC 3apociire MakpoduTaMu ydacTku Bojmoema. Passurue Chydorus sphaericus B
HayalbHbIC JTambl O0pa30BaHMS BOJOEMA MOXET OBITh CIICJCTBHEM BBICOKOW CTEIICHH
TpOoHOCTH 03epa.

B Gosiee BepXHUX CIIOSX OTMEYACTCsl YBEITMUYCHUE 3HAUMMOCTH CEBEPHBIX BHJIOB, OJHAKO,
Ommke K COBPEMEHHOMY OJTally YHCIO OCTaTKOB pE3KO CHIKaercsa. JlaHHbBI mnepuon
XapakTepu3yeTcss HEKOTOPHIM CHIDKCHHMEM KoimdecTBa Bosmina (Eubosmina) cf. longispina.
JIOMMHUpPYIOT ~TIPEICTaBUTENIM  MAJCapKTUKH, yBelauuuBaeTcs 3HaunmmocTh Chydorus
sphaericus.

Anam3 cyodoccunpHoro coobmectBa Cladocera o3epa AHTrox-JlamOmHa ycTaHOBWII,
yTo Ha TnporsbkeHuH Oomee 11000 meT HENpephIBHOIO OCAJIKOHAKOILICHHUS B 03€pe
NPOUCXOIMIN M3MEHEHUS, CBS3aHHBIE C KOJCOAHMSMHU KJIMMAaTa M CMEHOM HKOJOTHYECKUX
ycnoBuid. Ha TpoTsDKEHMHM BCEro BPEMEHH CYIIECTBOBAHUS 03€PO OTJIMYAJIOCH XOPOIIO
pazButoi 30HOM mnenarnanud. CpenHuii nokazatenb uHAeKkca llleHHOHa mO3BOJISIET
KBAJTM(HUIIUPOBATh 03€pO KaK YMEPEHHO-3arpsA3HEHHOE, OTMEYAIOTCS MPEIINOChUIKA K
MOBBIIICHUIO TPOGHOCTH 03epa.

HccnenoBanue BBIOJHEHO TNpH (uHAHCOBOW mozjuepkke PODU (nmpoektsr No 16-35-
50067, 15-05-04442, 16-35-50036)
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PALYNOLOGICAL CHARACTERISTIC OF VARVED CLAY OF THE
PERIGLACIAL LAKE ONEGA (NEW DATA)
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The pollen analysis data of varved clays from the periglacial Lake Onega are presented.
Two sequences of bottom sediments from the southern and the northern part of the periglacial
Lake Onega have been studied. The peculiarities of formation of spore-pollen spectra the of the
Late Glacial are considered. Problems in interpreting the results of the analysis arise from the
presence of redeposited and adventitious pollen in the sediments. Components of the fossil
flora are identified as belonging to particular environments and communities. The late-glacial
composition of plant communities are specified and detailed.

IMAVIMHOJIOI'NYECKAS XAPAKTEPUCTHUKA JIEHTOYHbBIX I'/IMH
OHEXCKOI'O ITPUJIEJTHUKOBOI'O O3EPA (HOBBIE JIAHHBIE)

1 2JlaBpoBa H.B., °Cy6erro JI.A.
UT KapHIL[ PAH?,
MBIIC KapHI[ PAH?

B xoze TasiHMS TOCIETHETO JIGTHUKOBOTO IMOKPOBA M TIO Mepe OTCTYIUICHHS €ro Kpas, B
KoTiioBUHE OHEXCKOTO 03epa M Ha MPUIETAIOUIMX HU3MEHHOCTAX Haval (popMHpOBaThCS
KPYIHBIA TPWICAHUKOBBIA BOJIOEM, pa3Mepbl W YPOBHH KOTOPOTO TOCTOSHHO MEHSUTUCH.
Hernmsauuarus koToBuHb OHEXCKOro o3epa Hauvaigach 12400 met Ha3an (JI.H.) U 3aKOHYMJIACH
npumepHo 11600 n.H., Korja JE€AHUK OTCTYHNMJI OT CEBEPHOM 4YacTh 3a0HEKCKOIo I1-OBa
(demumos, 2005, 2006 u np.). JloHHBIE OTJIOKEHHS MPEACTABICHBI O3EPHO-JICAHUKOBBIMU
JICHTOYHBIMHU TJIMHAMU TTO3/THEJICTHUKOBBSI, IEPEKPHITHIMUA 03€PHBIMA TOMOTEHHBIMH TIIMHAMH,
aJeBpUTAaMU U WJIAMH rojiolieHa. JIeHTOYHbIE TIWHBI 3aJIeTal0T, Kak MPaBWJIO, HA MOpEHE
MIOCJIETHETO TTO3JHEBAIIAHCKOTO OJIEICHEHUSI U Pa3BUTHI HAa OOJbBIIEH YacTH JTHA KOTIOBUHBI
03epa, a TakKe B Mpejesiax Mpuieraroliux HU3MEeHHOCTeH 10 abcomoTHhIX BeicoT 80-90 M. B
1IeJIOM B pa3pe3ax HacuuThiBaeTcs 10 1300 roquYHbIX JICHT.

Omnexckoe npuieaHukoBoe o3epo (OITO) morepsno HEMOCPEACTBEHHYIO CBSI3b C Kpaem
nennuka ~11300 n.H. Ha npotsbkenum mnocneayroumx 600 jer neAHMK HaxXoAWJCsS B
BOJIOCOOpHOM 0acceifHe o03epa UM B BOJOEME OCAKIAIUCh MHUKpOCIOUCTble IMHBL [lo
pesyabTatam manuHosioruyeckoro (Jlaposa, 2004) wu BapBOoMeTpuyeckoro (Saarnisto,
Saarinen, 2001) aHannM30B yCTAaHOBICHO, YTO (POPMUPOBAHKE JICHTOUHBIX TJIMH B LEHTPAIBHOM
YacTH 03€pa 3aBepIIMJIOCh B To37aHEM apuace, okosio 10700 i H., Korga Kpail JeTHUKA
OTCTYIMJI OT KpaeBbIX 00pa30BaHuUil cTaauu canbnayccenabks .

ConeprkaHue MBUTBIBI M CIIOP B JIGHTOYHBIX TJIMHAX HEBEJIHMKO, 3TO 0OYCIIOBIIEHO cabo
Pa3BUTHIM (hparMeHTAPHBIM PACTUTEIBHBIM TTOKPOBOM, HU3KOM MBLIBbLIEBOH MPOYKTUBHOCTHIO
pacTeHHMd B  XOJOAHBIX  YCIOBHSIX  TO3IHEIICAHUKOBbS M  BBICOKOH  CKOPOCTBIO
ocajZIKOHaKoIUIeHUs. Bo Bcex M3y4eHHBIX pa3zpe3ax 3a(hUKCHpPOBAHO 3HAYUTENIBHOE COJIEpKaHHE
nbUTBIEL IpeBecHbIX mopon (Betula sect. Albae). Cnenyer OTMETHTh, YTO B YCIOBHSAX
HECOMKHYTOTO  PAacTUTENIBHOTO IOKpOBa, TO €CTb MpHU OTCYTCTBUM €CTECTBEHHOTO
pacTUTeNnbHOrO  (WIBTPa, MJAIBHOCTh pPa3HOCA TIBUIBIBI 3HAYUTEIHHO  YBEIMYHBACTCS.
CrnenoBarenbHO, ciopoBo-TbLIbIEeBbIe crieKTphl (CIIC) mo3aHeneJHUKOBBIX OTI0KEHHH MOTYT
OBITH 3aCOPEHBI JAIbHE3aHOCHOM MbUIBLION, 0COOEHHO XOPOIIO TPaHCHIOPTAOEIbHON MBLIBION
JPEBECHBIX MOPOJ. Y CUIICHHE S)PO3UOHHBIX MPOLIECCOB, BBI3BAHHBIX JAEATEIbHOCTBIO JIETHUKA U
€r0 TaJbIX BOJ, IPUBOJUT K BBIMBIBAHUIO W TIEPEOTIIOKEHUIO TBUTBIEL. BOJIBIIIOE KOTUYECTBO
OBUIBIBI U CHOP MPUBHOCHIOCH B BOJOEM HEMOCPEACTBEHHO C TAIOIIEro JIEJHUKA BMECTE C
MENKUMHU (ppakiusMu TOpojabl. BronHe BEpoOATHO, YTO IMEPEOTIIOKEHHOH SBISIETCS YacTh
IBUIBIBI OOpEeabHBIX JIEPEBBEB, OO KOTOPBIX TPYAHO, A2 M HEBO3MOXHO omnpenenuts. [Ipu
OTCYTCTBHM KOHKYPEHIIMHM, HEKOTOPbIE PpAcCTeHHs, MO-BUAMMOMY, UMENIHU Oojee UIMPOKYIO
HKOJIOTHYECKYIO aMILIUTYy, YeM B HACTOSIIEE BPEMs U, BEPOSITHO, MOTJIM PACCENATHCS TaM,
KyJa TMOHajaid MX Juacropbl. BbICOKOI cTeneHblo MNPUCHOCOOIIEMOCTH K HU3KUM
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TeMIIepaTypaM, XOJOAHBIM MAJIOMOIIIHBIM TI0YBaM U MHOTOJICTHEH mMep3iiore obnanatot Betula
czerepanovii, B. pubescens, Alnaster fruticosus, Alnus incana.

Jlanee npencTaBieHbl pe3yabTaThl HAIMHOIOIMYECKOIO U3YUEHUS JIEHTOUHBIX TJIMH 03€p,
OBbIBIINX Y4acThio OHEXKCKOTO MPUIIeTHUKOBOTO 03epa (03. ['opHO3epo u 03. Csaproszepo).

O3epo 'oprozepo (60°42°39"c.u1, 35°47'29", 95 M Hax y.M.) pacloyiokKEHO MPUMEPHO B
25 KM OT IOKHOTO moOepexkbs coBpeMeHHOro OHEXKCKOro o3epa, y AUCTAIbHOTO CKJIOHA
MOIIIHOM KOHEYHO-MOPEHHOMU Ipsiabl. 3€Ch BCTpEUEHbI HauOoJIee IPEBHUE U HAXOMASIIMECS Ha
BBICOKHMX a0CONMIOTHBIX OTMeTKax (84-87 wm) mnentounbie TiauHbl OIIO. 3apepiienue
(dbopMHpOBaHUs JICHTOUHBIX TJHMH, BKIOYAOIUX oKoio 100 roauyHBIX JIEHT B paspese
['opHO3epo U nepexoj K HaKOIUIEHUIO aJIEeBPUTOB oTpaxkaeT majaeHue ypoHsa OIIO co 106 no
80 M B CBsI3U C OTKpBITHEM CTOKA 10 p. CBUpb. C 3TOr0 BpeMeHu ['opHO3€pO pa3BUBaeTCs Kak
CaMOCTOATENIbHBIN BogoeM. Ecim otkpeiTue p. CBHpb MMEIO MecTO okosno 12250 n. H.
(Saarnisto, Saarinen, 2001), To HakoIUIEHHE METPOBOW TOJIIM JICHTOYHBIX IIMH ['opHO3epa
Havayiock okoso 12350-12500 n.1. (demumos, 2005).

Otnoxenust npesHero npuaca (12300—11800 n.H.) BeckphiThie B toxHON yactu OIIO,
MPEJICTABJICHBl JICHTOYHBIMH TJMHAMH M, YacTH4YHO, ajeBpuTaMu. KOIMYECTBO MBUIBIIBI
JPEBECHBIX MOPOJA COCTaBisieT okojdo 50 %, mouTH paBHBIC 0K TpPOLEHTOB (~25%)
NpUHAUICKAT TbUIbIE TpaBsSHUCTHIX U cropam. B CIIC momuuupyer meutbiia Betula sect.
Albae, Alnus, cpenu TpaB mpeobGmagaror Artemisia, cnopoBeix — Polypodiaceae u Bryales.
YacTe mWBUIBIBI  JIPEBECHBIX OblIa  JalIbHE3aHOCHOW, YacTh MEPEOTIIONKEHHOH, dYTO
MOJATBEPKIACTCI TPUCYTCTBUEM JOYETBEPTUYHBIX CIOPOMOP( M THUIBLEI TePMO(HUIBHBIX
nopoa. Ilo mameoreorpaguueckuM  pPEeKOHCTPYKILHUSM, OCHOBAaHHBIM Ha  CTPOCHHUH
MIOBEPXHOCTHBIX OTJIOKCHMH M ClaraeéMblx MU (QopMm penbeda, B IOKHOW M BOCTOUYHOU
Kapenuu B apeBHeM npuace ObUIM 4Ype3BBIUAWHO IIMPOKO PACHPOCTPAHEHBI MOJS MEPTBBIX
ae10B (Hemumon, 2005). Ob6utanue APEeBECHBIX MOPOA B YCIOBHSIX CYpOBOrO KiIMMaTa Ha
TEPPUTOPUU MCCIIEOBAHUS TPH HIMPOKOM paCIpOCTPAaHEHMM TIOJeH MepPTBOrO JbAa Ha
BOJIOpa3zieNiaX, HENOCPEACTBEHHON OJIM30CTH JIeNHWKA, MEPEKPbIBABUIETO OOJIBIIYIO YacTh
OI1O, orcyrcTBUM c(pOPMHUPOBAHHBIX MOYB, PAaCIIEHUBAETCs Kak HeBO3MokHOe. Ha cBoboaHOI
0T OJIOKOB MEPTBOTO JIbJIa TEPPUTOPUN OCHOBHOW (OH JaHIIaTa IPEICTABIEH OrOJICHHBIMU
MUHEpaTbHBIMU  CyOCTpaTaMu, HapsAy C OrPaHUYCHHBIMH  YYacTKaMH, 3aHSTHIMHU
naneocoodbmectsamu (I1C). Ilmonepamm 3apacTaHusi Ha TOJOM cyOcTpare TEppUTOPU,
HE/IaBHO OCBOOOAMBILIUXCS OTO JIbJIa U BOJ IMPUJIETHUKOBOI'O BOJIOEMA, 110 BCEH BEPOATHOCTH,
ObUIM HU3IIME pACTeHHUs, TJABHBIM OOpa30M, BOIOPOCIH, IHUINAWHUKH, a TaKKe MXH,
NOJrOTaBIMBAIOIINE TPYHTHI Ui BHeApeHHs Oosiee TpeOoBaTeNnbHBIX pacTeHuil. BakHoe
3Hau€HUe Ui PacCelIeHUs PAacTeHUM HMEIOT Takue (PakTopbl Kak CIIOCOOHOCTh IepeHoca
3a4aTKOB Ha OOJIBIIME PACcCTOSIHUSA, MAacCOBOCTb 3aHOCA, COXPAHEHUE BCXOXKECTH. ODTHM
TpebOBaHUsAM OTBe4aroT BHUABI cemeiictBa Chenopodiaceae, mpousBojsire OOIBIIOE
KOJIMYECTBO CEMSH M JIOJT0 COXpaHSIOIIMEe BCXOXecTb. Ha 3HauMTeNbHBIE PACCTOSIHUA
pasHOCATCS ceMeHa u3 poaoB Saxifraga, Artemisia, mmoauku Dryas.

B pacturenpHOM mokpoBe mpeobnamanu [IC Ha HecPOpMUPOBAHHBIX IMOYBAX,
meOHUCThIX U KameHucThix rpyHTax (Chenopodium album, Ch. polyspermum, Ch. rubrum,
Eurotia ceratoides, Dryas octopetala, Saxifraga oppositifolia, Thalictrum alpinum, Botrychium
boreale Bumer u3 pogo Armeria, Artemisia, Draba, Ephedra, Helianthemum, Polemonium,
cemericte  Asteraceae, Caryophyllaceae, Rosaceae, Scrophulariaceae). OrpanudeHHOe
pacnpocTpaHeHne uMend IpuaaoBbie TyHapoBbie [IC Ha kameHucThiX TpyHTax (Dryas
octopetala, Saxifraga oppositifolia, Bunsr pona Draba, cemeiictBa Caryophyllaceae), a takxe
TYHJPOBBIE EPHUKOBBIC, E€pPHHUKOBO-3eleHOMomHbIe [IC, 3aHMMaBIIME BIaKHBIE CKIOHBI H
He3HaYHMTeNbHbIE enpeccun penbeda (Betula nana, Salix, Bryales, Polygonum bistorta, Rubus
chamaemorus, Dryas octopetala, Pedicularis, Lycopodium pungens, Selaginella selaginoides u
op).

HepacunenenHnble MNO3AHENEAHUKOBBIE OTJIOKEHHS, MPEICTABICHHbIE JIEHTOYHBIMU
rimHamMH, oTOypeHsl B 03. Csaprozepo (62°45" c.m., 34°91° B.a., 484 M Hag y.M.)
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pAacIooKeHHOM Ha 3a0HEKCKOM HoJIyocTpoBe. TeppuTopust 0CBOOOIMIIACH OT JIETHUKA OKOJIO
11500 n.H. w ObLIa MOYTH TIOJHOCTBIO MMOKPBHITA BojgaMu OHEXCKOrO MPHICIHHUKOBOTO
BOJI0€Ma, HaJl BOJIHOM MOBEPXHOCTHIO BO3BBILLIAINCH JIUIIb OTAEIbHBIE OCTpOBa. YpoBeHb OITO
npu o0IIel TeHIEHIMH K MOHMKEHUIO0 3HAUUTENIbHO Koyiebaiics. [1lo Mepe cHMKeHus ypoBHS
OHeXCcKOro o3epa HaJl MOBEPXHOCTHIO BOJbl IOJHUMAJINCh HOBBIE OCTPOBA, KOTOpBIE B
JAIbHEUIIEM COEANHSIIUCEH B 60JIee KpYyIHbIE.

JlaHHblE MATMHOJOTMYECKOTO aHAIM3a I[10KA3ajdd, YTO KOJUYECTBO MbUIBIBI JIPEBECHBIX
Kosebsercs mo BceMy paspesdy B mpenenax 30—40%, tpaBsHucteix 30—55%, crnopoBbIx
10—15%. Cnenyer ormeTuTh, uTO (opmupoBaHue AoHHBIX oTioxeHuid OIIO nemaer CIIC
9TUX OTJIOKEHUH ISl CTaJUalioB W MHTEPCTAAMAIOB MaJl0 OTIMYMMBIMH JAPYr OT JApyra Io
CBOMM HAQJIMHOJIOTMUECKUM XapaKTEPUCTHUKAaM. OTO CBSA3aHO C OXJIAXKAAIOIIMM BIIHMSHUEM
JIeIHUKA Ha MECTHYIO PacCTHTEIbHOCTh U 3aCOPEHHEM CIIEKTPOB KaK MEPEOTIONEHHOH, TaK U
3aHOCHOM mbUIbLOM pacTeHuid. (CrnenoBaTenbHO, MPU  HM3YYEHUM  [103]IHEJIETHUKOBBIX
OTJIOKEHUH Ba)XHOE 3HAUYEHUE MPHOOpETaeT BHUAOBOE OINpEACNEHUE MbUIBIBI U  CIOD,
MO3BOJIAIOIIEE YCTAaHOBUTH 3KOJOTMYECKHUE M LIEHOTMYECKHUE CBSA3M PACTEHUH, HAa OCHOBE
KOTOPBIX  BBIMIOJHSETCS ~ PEKOHCTPYKIMS ~ PACTUTENbHBIX  COOOIIECTB, C  Y4E€TOM
KOHTPOJIMPYIOINX KOJOrHYecKrX (PakTopoB. COrjacHO MOJYyYEHHBIM AAHHBIM, MCKOIaeMast
dnopa mozaneneaHuKoBbIX oOTIOkeHHH OIIO mpencraBieHa BuAaMH apKTOATBIHUHCKUMHU
(Diphasiastrum alpinum, Dryas octopetala, Salix herbacea, Saxifraga oppositifolia, Thalictrum
alpinum), runoapkruueckumu  (Atriplex nudicaulis, Betula nana, B. czerepanovii,
Diphasiastum complanatum, Selaginella selaginoides, Rubus chamaemorus), cremusiMu
(Ephedra distachya, Eurotia ceratoides, sumbr Artemisia) u GopeansubiMu (Alnus incana,
Betula pubescens, Juniperus communis, Lycopodium annotinum. Polygonum bistorta, u ap.).
BriosiHe BeposTHO, MPUCYTCTBOBAIM apKTHYeCKWe Buabl 3 pomoB Armeria, Draba, Salix,
Saxifraga u np. Ilo UeHOTHYECKOH NPUYPOUYECHHOCTH ONPEACICHbl BHIBI TYHIPOBBIX,
JECOTYH/IPOBBIX, CTEMHBIX W JIECHBIX COOOIIECTB, a TaKXe BHUJAbl IPOM3pacTalolIMe Ha
IeOHUCTBIX U KAMEHUCTBIX TPYHTaX M HeCc(OPMUPOBAHHBIX MouyBax. BecbMa pa3HO0Opa3HbI
BBISIBICHHBIE BHUJABI 10 CBOMM SKOJOTMYECKHMM TpeOoBaHMAM. MaeHTupuuupoBaHsl
Kcepo(uThI, Me30(UTHI, TUTPOPUTHL, ICAMMOGUTHI, TETPOPUTHI, TATOPUTHI, FEIUOPUTHI U AP.
AHalIM3 TaKCOHOB PACTEHUMN CBHUIETENBCTBYET O MO3aUYHOM CTPYKTYpE IO3AHEIEAHUKOBOMN
pPacTUTENBHOCTH, HE MMEIOIIEH aHaJloroB B COBPEMEHHOCTH. BujoBble onpeneneHus
NO3BOJIMJIM  KOHKPETU3UPOBAaTh  IajeocoolmiecTBa, C Y4ETOM  HKOJOrO-IEHOTHYECKOM
NPUYPOYEHHOCTH BUJOB pacTeHuid. OcBoOOAMBIIMECS OT JIEAHMKOBOrO Mmokposa u Boj OITO
YUYaCTKH 3aHMMAaJIHM cOOOIIEeCTBa Ha HEC(OPMHUPOBAHHBIX MOYBAX, HIEOHUCTHIX U KAMEHHMCTBIX
IpyHTax, BIOCIEACTBUM UX CMEHSUIM IpUafoBble TYHApPbl. Ha CyxuX KaMEeHHUCTBHIX TPYHTaxX Ha
BEpIIMHAX Tpsf, XOJIMOB M HAaBETPEHHBIX CKJIOHAX, JIMIIEHHBIX CHEXHOTO IIOKPOBa
npouspactanu xuoHodoosr — Saxifraga oppositifolia, Dryas octopetala, suasr Poaceae,
numaiiHukd. EpHUKOBBIE M epHUKOBO-3eneHoMoInHble TyHIpoBele TIC (Betula nana, Salix,
Bryales, Polygonum bistorta, Rubus chamaemorus, Buasr Pedicularis, a taxxe Lycopodium
pungens, Selaginella selaginoides u ap.) 3aHUManu paBHUHHBIC YYaCTKA M HE3HAUUTEIHHBIC
nenpeccun penbeda. VBoBble TyHIpOBBIE COOOIIECTBA pPACIOJArAIUCh HAa 3alllUIICHHBIX
CKJIOHAaX, B JIOKOMHAX C JOCTaTOYHBIM CJIO€M MEJKO3€Ma U JOBOJBHO OOMJIBHBIM
yBnaxkHeHueM. Ilo mepe oOpazoBaHusl MOYB U YJIYULICHHS KIUMaTHUYECKOH OOCTaHOBKM Ha
U3y4aeMyl0 TEPPUTOPHUIO MIPOHUKAINM KYCTapHUKH M JIpeBecHbIe opoasl — Betula pubescens,
B. czerepanovii, Alnaster fruticosus, Alnus incana. Ha ckiioHax ¥ y MX MOAHOKHH, B APYTHX
3alUIIEHHBIX MECTOOOUTAHUX, KaK MPABUIIO C MO3JHUM CXOJIOM CHEra, MOTJIH MIPOU3PACTaTh
Jyromnono0Hble COOOIECTBa, B cOCTaB KOTOPhIX Bxoauau Polygonum viviparum, Polygonum
bistorta, Sanguisorba officinalis, Selaginella selaginoides, Thalictrum alpinum, Buaer u3
cemeticte  Apiaceae, Caryophyllaceae, Gentianaceae, Ranunculaceae, Rosaceae,
Scrophulariaceae, Primulaceae u nap. Mckomaemass ¢uopa MMeEeT 3HAYUTEIbHBIC YEPTHI
cxoJicTBa ¢ (IOPOM OJHOBO3PACTHHIX OTJIOKEHUW M3 IEHTpaTbHON dacTu OHEXCKOro o3epa
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(JlaBpoBa, 2004) 1 coBpeMEHHBIX MajbIX 03ep U3 ero OacceiiHa (PwimmoHoBa, JlaBposa,
2015).
Pabora BrimosnHeHa B pamkax mnpoekta PH® Ne 14 - 17 -00766
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FROM LAKE SEDIMENT RECORD
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Sciences, Petrozavodsk, Russia
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Studying effects of changes of climatic parameters, influencing first of all highly
sensitive Arctic regions of the Earth, is very important for understanding of present and past
climate trends. The Kola Peninsula lies almost entirely above the Arctic Circle and is a
perspective area for the paleoclimatic and paleoecological studies.

Aguatic organisms, including chironomids, are recognized as the best indicators for
quantifying past changes in air temperature or lake chemistry and are widely used in
palaeoecology (Letter et al., 1997; Brooks and Birks, 2000; Battarbee, 2000; Massaferro and
Brooks, 2002; Solovieva et al., 2005). The larval head capsules preserve well in lake sediment
deposits and the subfossils are readily identifiable in most cases at least to species morphotype.
The abundance and distribution of most chironomid taxa are temperature-dependent, and they
respond rapidly to climate change.

We investigated Lake Antyukh-Lambina (Kola Peninsula, N 67.07; E 33.31). The lake is
connected by a narrow strait with the Lake Kolvitskoye. We studied a 3 m long lake sediments
core and surface samples and  performed a lithological, Loss of Ignition and
micropalaeontological (in particular chironomid) analyses. Mean July air T was reconstructed
using North-Russian chironomid-based inference model (Nazarova et al., 2015).Analyses of
lithological sequences and radiocarbon dating of sediments present a clear outline of the
development of the lake ecosystem and studied region from 13000 cal years BP to the present
day.
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Cluster analysis identified four main stratigraphic zones. There was a shift in taxonomic
composition of chironomids during the lake development. Zone 1 (13000 — 11000 cal years
BP): Lowermost zone is marked by dominance of chironomid taxa associated with
macrophytes. In the upper part of the zone Chironomus plumosus-type is dominant, a taxon that
Is tolerant to low oxygen concentrations and sometimes to acidification. We assume that during
this initial stage of the lake formation the lake was surrounded by wetlands, and the lake water
was eutrophic. Zone 2 (11000 — 8700 cal years BP): The chironomid communities include
many taxa associated with aquatic vegetation, and the taxa indicators of the moderate or cool
temperature conditions. Species composition of chironomid communities indicates some
cooling. Zone 3 (8700 — 4400 cal years BP): The dominant taxon Sergentia coracina-type
(cold-water and acidophilic) is decreasing in the upper part of the zone, and
Heterotrissocladius marcidus-type, and then Heterotrissocladius maeaeri-type 1 become
dominant. Across the zone Microtendipes pedellus-type (medium temperature) is frequently
met. Reconstructed air temperatures are higher than in the previous zone. Zone 4 (4400 cal
years BP to present): Cold-water taxa dominate. Reconstructed conditions are close to modern.

The reported study was supported by RFBR, research project Ne 16-35-50036 mol_nr,
Ne13-05-41457 RGO _a

Section 4.
Reconstructions of the natural-climatic events by paleolimnological data

Hanpasaenue 4.
PexoHCTPYKUIMH NPUPOIHO-KJIMMATHYECKMX OOCTAHOBOK IO MNAJe0JTHMHOJOTHYECKUM
JAHHBIM.

Oral section
YcerHbBIE TOKJIABI

INTERPRETATION OF PALYNOLOGYCAL DATA ON SEDIMENTS OF SMALL
LAKES IN DIFFERENT LANDSCAPE AND CLIMATIC CONDITIONS

O. K. Borisova
Institute of Geography, Russian Academy of Sciences, Moscow

Comparison of changes in pollen percentages, concentrations, and accumulation rates of
four tree species (Picea abies, Larix sp., Pinus sylvestris, and Betula sect. Albae) in the
sediments of two small lakes, located near the southern and northern boundaries of the boreal
forest zone, allow detailed reconstructions of the development of forest communities near the
studied sections in the Late Glacial and Holocene. The reconstructions are confirmed by finds
of conifer stomata in the lake deposits, which indicate the local presence of larch and spruce
beyond the present-day northern tree line until approximately 4.5 thousand years ago.

K UHTEPIIPETALIUA ITAJIMHOJIOT'TMYECKHUX JAHHBIX 110 OCA/IKAM
MAJIBIX O3EP B PASHBIX JJAHAINA®THO-KJIMMATUYECKHUX YCJOBUAX

O. K. bopucosa
Wuctutyt reorpaduu PAH, Mocksa

Otnoxenust Manbix o3ep (MO), damm KOTOPBIX 00pa3oBaHBI CJIa00 pPa3MbIBAEMBIMHU
nopoaamu, O6Hal[aIOT paaoM HOpCUMYILICCTB IO CPABHCHHUIO C APYIrUMHU TpaJUulIUOHHBIMHA
00BEKTaMU TATMHOJIOTMYECKUX HCCICIOBAaHUN (TOPGSHUKAMH, C OAHON CTOPOHBI, M MHBIMHU
(GuIOBHATBHBIME ~ OTJIIOKEHUSIMH, C  Jpyroil  ctopoHbl).  CraOuibHbIE  YCIOBUS
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OCaJKOHAKOIUICHUS B TaKWUX O3€pax MPUBOAAT K YCTOWYHMBBIM CKOPOCTSM aKKyMYJISIHUU.
bnaronpusiTHble ycJIOBHSI 3aXOpPOHEHHUSI B O3EPHBIX OTJIOKEHHUSAX OOECIEUMBAIOT OOWINE U
XOpOIIIYKD COXPAaHHOCTh WBUIBIEI (1.). LleHHYyI0 JONMOJHUTENBbHYI0 WH(POPMAIUIO TIpU
MHTEpIIPETallMi JaHHbIX MO ocankamM MO pgaer u3ydeHHe M. TUTPO- U THAPOPHUTOB U JIp.
MUKPO(POCCHUIINIA PaCTUTEIILHOTO MPOUCXOXACHUS ((PparMeHTOB TKaHEH BOJHBIX U HA3EMHBIX
pacTeHuid, B YaCTHOCTH, YCThUIl XBOMWHBIX MOPOJ — CIEHUATbHBIX TPYII KIETOK, CIY)KaIlUuX
Jutst razoo0MeHa ¢ armocdepoit). Ocagku MO Hepeako colepKaT JOCTaTOYHO OPTraHUYEeCKHX
BEIIECTB JJIi KOHBEPLHUOHHOIO PaUOYIIepOAHOrO JaTUPOBaHHUsA, OJHAKO Hauboiee
HAJCKHBIMH JUISI TIOCTPOSHUS IIKAJIBI BpeMeHU siBistorTcss AMS-gatupoBku no ¢parmeHtram
HA3eMHBIX PACTEHHIA, U3BJICUYCHHBIM U3 03epHbIX oTiokeHuit (MacDonald et al., 1991).

CpaBHeHUE TBUTBIEBBIX TUArpaMM, TOCTPOCHHBIX PAa3HBIMU CIIOCOOAMH TI0 OAHUM U TEM
K€ HMCXOAHBIM JaHHBIM, HArJSIIHO MOKAa3bIBAeT, UYTO JIOJIA KaXKJIOrO TAKCOHA B CIIEKTpe
ONpeNiesieTCss HE TOJbKO KOJMYECTBOM €ro M. B OCaJKEe, HO M KOJUYECTBOM II. JIPYTUX
pacTeHui, BKIIOYEHHBIX B Ty e pacdetHyio cymmy (Bopucosa, 2011). Konebanwust
COJIEp)KaHUM M. pacTeHHH, 00JIaJaroIINX BBICOKOM MPOAYKTUBHOCTBIO (HAIpHUMEp, COCHBI U
Oepesbl), ONMpeNeNsIFoT OCHOBHBIE YepPThl X0Ja KPUBBIX Ha MPOLIEHTHBIX JHAarpaMMmax U MOTYT
MacKMpOBaTh WM JaX€ MCKa)XaTh pEaJlbHble W3MEHEHHUS KOJIMYECTBA II. OTHOCHTEIIBHO
MaJIOYHCIEHHBIX TAKCOHOB. B CBS3u C 3TWUM, NpU MHTEPIIPETAlH MATHHOJOTUYECKHX JTAHHBIX
nosnezeH yder koumeHtpaimu 1. (KII) (komuuecTtBa mbhUIBLIEBBIX 3€peH B 1 em® 0cajiKa).
Nzmenenus KII xapakTepusyroT Kaxablii TaKCOH MHIMBUIYaTbHO M HE3aBHCHMO OT MPOYUX
KOMITIOHEHTOB criekrpa. Pacuerst KII mpoBoasTcs 1o 3alaHHOM KOHLIEHTPALMH CIELUAIBHO
N00aBISIEMBIX K OCAKy «Mapkupyromux» crnop Lycopodium (Stockmarr, 1971) npu nomoriu
KOMITBIOTEPHOM TMPOTrpaMMBbl JIJIi CTAaTUCTHYECKON 0O0pabOTKM pe3yNbTaTOB MBUIBIIEBOTO
ananmuza TILIA (Grimm, 1990). U3mensisick B mupokux mnpeaenax (Ha 1-2 mopsaka B OJHOM
paspese), KII no3Bossier moapoOHO MpOCIeIUTh U3MEHEHHUS POJM KaXK/I0T0 TaKCOHA, B TOM
qHclie pacTeHHM, TPOAYIUpYoNMX Mano 1. [TomruMo komudecTBa MoCcTyHaromie B 0cajox II.,
KII 3aBuUCHT OT CKOpPOCTH aKKyMYJSIIMM CaMOTO ocajka. [Ipy Hamuuuy BPEMEHHOM IIIKalbl,
obecriedeHHol cepreii “*C TaTHPOBOK, TS KaKIOTO TAKCOHA MOYKHO PACCUHTATh TAKKE YACTBHYIO
ckopocTh akkymyssitid (CA) — uuciio 3epeH, BhITaaBimx Ha | oM’ MOBEPXHOCTH OCajika B rof. B
cBOI0 ouepenp, CA COMOCTaBUMBI C pe3yJIbTaTaMHU UCCIEIOBAaHUN COBPEMEHHOTO MbLIBLIEBOTO
JIOK[IS B pPa3HBIX JaHT A THRIX oOcTanoBKax (Seppd, Hicks, 2006; u mp.).

[IpuMeHeHrne OMMCAHHBIX BBIIIE METOJAOB MOXHO PAacCMOTPETh Ha MPHUMEpE JAAHHBIX IO
nByM MO, pacrnosio)XeHHBIM BOJIM3HM I0XKHOM M CEBEPHOU rpaHHI] 30HBI Taiiru. O3epo Jlonroe
(56°04° c. m1., 37°20° B. 1.) HaxoaUTCs Ha BocToke KnuHCKko-/IMUTPOBCKOI Tpsizibl, B TIOJ30HE
HIMPOKOJIMCTBEHHO-€I0BBIX JiecoB (Kremenetski et al., 2000). Ozepo TL-1-1 (70°23’ c¢. m1.,
87°44’ B. 11.) pacnoyoKeHO Ha oro-3amnazae n-osa TaiiMbeip B 70 KM K ceBepy OT COBPEMEHHOMN
IpaHuLbl Jieca, 00pa30BaHHOM HAa 3TOM y4yacTKe JUCTBEHHHUIIEM M enbio. CoxaepkaHus II.
OopealbHBIX J1eCO00pa3yIoNNX MOpo (e, JTUCTBEHHUIIBI, COCHBI M JAPEBOBUAHON Oepe3bl —
Betula sect. Albae), paccuntannbie B MPOIEHTAaX OT OOIIEH CyMMBI I. HA3€MHBIX PAaCTCHHI,
MOKAa3aHbl HA pUC. | B OIMHAKOBOM JIJIsl 000uX pa3pe3oB Macmitade. [loutu mo Bcemy paspesy
03. Jlonroe (puc. la) B MpOIEHTHOM OTHOIICHWH TpeoOsanaer 1. Oepesbl, XOTS B CIOSX,
MO3JHETO ayuiepéna M cyOaT/IaHTHUKa COAEp:KaHHs M. Oepe3bl, e U COCHBI OJIM3KU MEXKIY
co0oif, a B paHHEM rojoleHe, rae gous m. Betula mambospmas mo paspesy (mo 70%),
nocturaer coero makcumyMma (~30%) mons m. cocHbsl. Anamu3z KII stux mopon,
COTIOCTaBUMBIX TII0 TBUIBIICBON TIPOJYKTUBHOCTH, IIOKa3bIBAa€T, UYTO B JAaHHOM CiIy4ae
MPOLIEHTHAs JUarpaMMa KOPPEKTHO OTpa)kaeT OCHOBHBIE TEHICHIIMM M3MEHEHHMH WX JIOJH B
COCTaBE€ pACTUTENBHBIX COOOIIECTB Ha OKpY’KaIoLell pa3pe3 TeppUTOpUM, U Haubosee
OTYETIMBO MPOSIBISAIOTCS U3MEHEHUSI KOJIMYECTBA 1. CAMOT0 MAacCOBOTO KOMIIOHEHTa CIIEKTPOB
— Oenoit 6epesnl. Kllgewyla B O0peanie/pannem atnantuke pocturaet 400000 3epen B 1 o, Us
TpeX IOYTH PABHOILICHHBIX «IIMKOB» II. COCHBI Ha HgoueHTHoﬁ quarpaMme JIByM Oolee
no3aHUM coOTBETCTBYIOT Kllpinys ~100000 3epen B 1 cM”, Torna Kak B OTJIOKEHUSIX MO3THETO
amiepéna Kllpjnys MeHbIle Ha 1Ba mopsiaka. Ecnu mpoueHTHbIE coAepKaHus M. €ld B
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cybaTiianTuke Bcero B 2-4 pasa Oonbime, ueM B mo3znHeM amiepéne, To Kllpjcea s 3THX
MHTEepBaoB paziuyarorcs B 40-50 pa3. B nmo3gHenegHukoBO#M 4yacTu paspesa Jloiaroe nmoytu B
KaXI0M 00pasile eIMHUYHO BCTpEeyaeTcs I. JUCTBeHHUIlbl. Kak u3BecTHO, m. Larix mioxo
COXpaHseTCS B OCaJKax M HE BcerJga OOHApPYXKMBACTCS JaXXe B COBPEMEHHBIX NIpodax,
0oTOOpaHHBIX B JUCTBEHHUYHOM Jiecy. KII| 4ix B ocHOBaHuHU pa3pe3a Joiroe He MpeBbIIAIOT
300 3epen B 1 CMS, yT0 Ha nopsaok MeHble Kllpices B TEX ke cinosix. Tem He MeHee, HaXOJIKH TI.
Larix moka3sIBalOT, YTO JIMCTBEHHHIIA B IO3JHEICIHHKOBHE, HECOMHEHHO, BCTpeYanach B
HeHTpabHOM YacTu Pycckoli paBHHHBL JIOKaabHOE NPHCYTCTBHE €JIM TOJATBEPKIAIOT
€/IMHUHBIE HAXO/IKH YCTBHII Picea B no3HeIeAHUKOBBIX CIIOSX pa3pesa.
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Puc. 1. PacnpeneneHue mbUIbIBI €M, JTUCTBEHHHIIB, COCHBI M O€pe3bl B OTJIOKEHHSIX
MalteIx o3ep: a) 03. Jlonroe; b) 03. TL-1-1.

ITo Bcemy paspe3y TL-1-1 B cocraBe crekTpoB mpeobiamaet m. Gepesnl (puc. 1b): ee
coJiepKaHue ¢ HeOONBIIUMH KOJeOaHUsIMH COKpalaercs BBepx o paspesy ¢ 50 mo 25%. B
30He T-1 MOCTOSIHHO MPUCYTCTBYET B MajioM KonuuectBe (<2%) m. Larix, kotopas BbIIIE 110
pa3pe3y BcTpedaercs crnopanudecku. CoaepikaHus M. €U JOBOJBHO YCTOMYMBBI U PEIKO
npeBbimaroT 5%. Jlons m. cocHel B 30Hax T-2 m T-3 cocraBmser B cpeanem ~10%. B
ocHOBaHMHU pa3pesa (30Ha T-1) nporueHTHBIC copepkanus . Picea u Pinus Haubosee HU3KUE.
CpaBHeHME MTPOIEHTHOU auarpaMmmbl ¢ nu3MeHeHusaMH KII Tex jke TakCOHOB MOKa3bIBA€T, YTO B
JAaHHOM cly4yae u300mimue 1. Oepe3bl COBEPIICHHO 3aTYyHIEBHIBACT peabHBbIE W3MEHEHUs
KOJIMYECTBA I1. MPOYUX KOMIOHEHTOB cleKTpoB. Tak, B 30He T-1 Kllpjces B 3-4 pasa Bblle, yeM
B OCTaJIbHOM "acTu paszpesa (1o 4000 3epen B 1 CM3), a KII| 4ix nocturator 2000 3epen B 1 CM3,
T.€. Ha TOPSIOK Ooibiie, ueM B ocHoBaHMM paspesa Jlonroe. Kllgewya B 300 T-1 B 4-5 pas
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0oJIbIIIe, YeM B BBIIICIIEKAIINX CIIOSNX, HO JIaXKe TaKoe Pe3Koe M3MEHEHUE B O0MINH ee 1. cabo
OTpakaeTcs Ha MPOLEHTHOU nuarpamme, mockoibky Kllgetyla 10 BceMy paspesy B JECATKU pa3
npesocxoauT KII npounx apesecHbx nopoa. Kllgetyla B ocHOBaHuM paspes3a TL-1-1 cpaBHUMBI
¢ ee KII B nozaHenenHukoBbIixX ciosix 03. Jlonroe; B cpeaneM romioneHe Kllgewa Bo3pacraet
TaM enle Ha nopsaaok, gocruras 300-400 Twic. 3epeH B 1 em® (oM. puc. la).

B nacrosmee Bpems o3epo TL-1-1 Haxomurtcs B TOJM30HE FOKHOW (KYyCTapHHUKOBOW)
TYHJPBI, U BCS II. JIEPEBHEB MOMNAAACT B €T0 OTJIOXKEHHUS B PE3yJbTaTe 3aHOCA BETPOM. B aToM
clly4ae MPUHIMIHAIBHO BaKHO PEHIMTH BOIPOCHI O ACMCTBUTEIHLHOM Y4aCTUU TOW WM MHOM
JIPEeBECHON TOpPOJABbl B COCTaBE JIOKAJLHOM PACTUTEIBHOCTH B NPOLUIOM U, O BPEMEHHU €€
MOSIBJICHUS WJIM MCYE3HOBEHHWS BOIM3M H3ydyaeMoro paspesa. MccrnemoBaHusi cocTaBa
COBPEMEHHOI'0 IBLIBLEBOrO 10X/ 110 00€ CTOPOHBI OT CEBEPHOM I'paHuUllbl jieca B PUHCKON
Jlammanguu (Seppd, Hicks, 2006) mo3Boawan ompenenuts xapaktepHble CA I COCHBI H
Oepesbl, COOTBETCTBYIOIIME PA3HOW CTENEHW YYacTHs ITHX TOPOJ B COOOIIECTBaX BOJIHM3U
ceBepHOU rpaHulbl jeca. CpaBHEHHE MOKa3bIBA€T, YTO JAPEBOBHUAHAA Oepe3a pociia BOKPYT
o3zepa TL-1-1 mo ~4,5 Thic. et Ha3an (CAgetyla B COOTBETCTBYIONIEM ciioe mpeBbimaer 1000
3epeH Ha cM® B rOJI), TOI/a Kak B 0OJIEe MO3HIX OTIOKEHHMSX II. 6epesbl ABISCTCS 3aHOCHOI.
Huskue CApinys MO3BOJSIOT 3aKJIIOYUTh, YTO B TEYCHHE BCErO BPEMEHH, OXBAYE€HHOTO
pa3pe3oM, cocHa BONU3M O3epa HE BCTpewyasnach. B HmkHel wactu 30HB T-1, momumo 1.,
oOHapyKeHbl ycThulla Picea, uto, 6e3yCciI0BHO, CBUICTEIBCTBYET O JIOKATBHOM HPUCYTCTBHH
enu. Y CThUIA JIUCTBEHHUIIBI COACPKATCS B 3TOM CJI0€ JJaKe B OOJbIIEM KOJIHYECTBE, YeM €€ II.
— 110 5000, a B omHOM 06pasie ~10000 B 1 cM® ocanka. IIpHBencHHbIC JaHHBIE TTOKA3HIBAIOT,
4TO U €/1b, U JMCTBEHHHIA POCIIH Ha HBIHE OEe3lIeCHOM BogocGope osepa 10 4,5 Toic. “*C . H.
Oxono 4,4 thic. **C 1. n. (~5 TBIC. KANMOp. JI. H.) €7b BBINaja W3 (PUTOIEHO30B Ha 3TOH
TEPPUTOPUH, HO, BEPOSITHO, ITPOJIOJKAJIA PaCTU Ha cocenHUX ydacTkax euie 200-300 net, kak
nmoKa3eiBatOT BBICOKHE CApicea B BEpXHEM dwacTu 30HbI T-1. JIUCTBeHHHIIa HcCUYe3na B
OKPECTHOCTSX 03epa HECKOIBKO MO3XKe, 4eM enb — 0kolo 4,2 teic. “*C . . (~4,7 Thic. Kamuop.
a.H.). Haxonku m. Picea B 3omax T-2 m T-3, rme CApicea MeHbIIe 100 3epen B 1 CM3,
OOBSCHSIIOTCS €€ BETPOBBIM 3aHOCOM.
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COMPOSITION OF BOTTOM SEDIMENTS FROM LAKES OF WESTERN SIBERIA
SOUTH PART AS AN INDICATOR OF HOLOCENE CLIMATE CHANGES

P.A. Solotchin, E.P. Solotchina, A.N. Zhdanova, I.V. Danilenko
The V.S. Sobolev Institute of Geology and Mineralogy of the RAS
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We present results of a complex study of the Holocene bottom sediments of shallow Lake
Chany localized in the Baraba steppe region (South part of Western Siberia). The sediments
were studied by X-ray diffraction analysis, laser particle size analysis, IR spectroscopy, isotope
analysis, etc. A new high-resolution Holocene climate record has been obtained on the basis of
detailed mineralogical investigations of endogenic carbonates. It bears the information about
the stratigraphic distribution of Mg-calcites, in which the amount and proportions of phases
with different Mg contents are controlled by Mg/Ca, salinity, and total alkalinity of the lake
water changing depending on the climatic cycles and lake level fluctuations.

COCTAB JJOHHBIX OTJOXKEHWH O3EP IOT A 3AHA{[HOI71 CUBUPHU KAK
NHAUKATOP KIMMATUYECKHUX U3MEHEHHUMU B I'OJIOLEHE

IL.A. Conoruun, O.I1. Conorunna, A.H. XKganoa, 1.B. JlanuneHnko
HUncmumym eeonoeuu u munepanocuu CO PAH, 630090, Hosocubupck,
npocn. Konmioea, 3, Poccus

Osepa, HapsaLy ¢ IPYTMMHU IPUPOJHBIMHM apXWBaMu (JIEAHWKAaMH, TOPPSIHUKAMU U 1p.),
XPaHAT YHUKQJIbHbIE 3alIUCU U3MEHEHUS OKPY)KAIOIIEH cpelbl U KIMMATUYECKUX coObITui. B
COCTaBE€ O3E€PHBIX OCAIKOB OTPAXKEHBI IMHAMUKA IOCTYILICHUS BEIIECTBA B BOJOEM M YCIIOBUS
HAKOIJICHHUS OCaJKa, BKJIIOYas W3MeHeHHs kiumara. Oco0oro BHHMAaHUS 3aCIyKHBAIOT
JETONMMCH KJIMMATHUYECKUX COOBITMH B TOJIOLICHE, KOTOpble HEOOXOAMMBI /Il HOHHUMAaHMS
JUHAMHUKU COBPEMEHHOIO KiIMMara W Ui IMporHo3a ero Oyaymmx u3meHeHuil. Haumbonee
MH(POPMATUBHBIMU CUMTAIOTCS OTIIOKEHHUSI MUHEPAJIbHBIX 03€p apUIHBIX U CEMUAPUIHBIX 30H,
KOTOpBIE B CHJIYy CBOMX HEOOJBIIMX pPa3MEpOB 00a/lal0T BBHICOKOW YYBCTBUTEIBHOCTHIO K
KJIMMaTHYECKUM H3MeHeHusM [1].

OnHUM U3 TaKUX IPUPOJHBIX apXUBOB Ha fore 3ananHoil Cubupu sBisercs o3epo YaHsl,
pacrionio)keHHoe B IieHTpe bapaOuHckoi ctenu. O3epo OeccTouHOe, MEIKOBOJIHOE, CPeAHss
ryouHa 2,2 M, IUIOHIa/b BOJHOM HOBEPXHOCTH cocTaBisieT okosno 1700 kM°. OCHOBHOE
IIMTaHUE O03€po Noay4yaeT 3a cueT cToka pek Kaprat m UYynemm. O3epo MMEET CIOKHYIO
KoH(purypamnuio u, GakTUIeCcKH, MPEACTaBISIET CO00M 03EpHYI0 CUCTEMY, COCTOSIIYIO U3 TPEX
OacceilHOB pa3nuuyHOM coneHocTH: bonbmme Yanel, Manbie Yanbl u SpKynab, KOTOpble
coenuHeHbl poTokamu [2]. KimumaT B palioHe 03epa KOHTMHEHTAJIbHBIN C CYpOBBIMU 3UMaMH,
CYXMMHU U BETPEHBIMHU BECHAMH, JKapKUM KOPOTKHMM JieToM. OOBEKT HalllMX HUCCIEIOBAaHUN —
JIOHHBIE 0CaJKu SIpKOBCKOrO IuIeca, SBJSIOLIErOCs YacThI0 COJIOHOBATOBOJHOIO 03. bombine
Yansl. JTa yacTh 03epa MojydaeT NuTaHue O6Jarogapst BECEHHUM OOKOBBIM MPUTOKAM, OCaIKaM
U TPYHTOBBIM BoJaM. Munepanuzanus BoJ SApkosckoro miéca 7,0 r/n, pH=8,8, kapbonatHas
MIETOYHOCTD C032'+HC03'= 16500 mr/n. CoBpeMEeHHBIN MOHHO-COJIEBOW COCTaB CIEIYIOIIHIA
(mr/n): CI™ (3040), SO,* (1090), Na* (2560), * (40), Mg** (630), Ca®* (40). Kepn wmHoii 325
CM OBUT NOJHAT B LIEHTPaJIbHOM yacTu SIpkoBckoro miéca. OnpoboBaHue KepHA MPOBOAUIOCH
yepes 4 cM, IpoaHATU3UPOBAHO 52 MPOOHI.

JIutosoro-MuHepanorndeckoe uzyueHue oopasuos nposoawiocs B LIKIT UT'M CO PAH
METOJIaMH JIa3epHOU I'paHyJIOMETPUH, PEHTTeHOBCKOM nudpakromerpun, UK-cniektpockonuu,
JIEKTPOHHOM MHUKPOCKOIIMHM, 3JIEMEHTHBIN cocTaB omnpezensics merogamu POA CU u AAC.
AHaIM3 cTaGHIBHBIX H30To10B 20 1 *C BBIMONHEH MeToxOM Macc-crekTpomeTpuu. Bospact
OCaJIKOB OIPENEISIICS METOJaMU raMMa-CIEKTPOMETPUU IO B YCKOPHUTEIBHON Macc-
cnektpomerpun (AMS) mo YC. Jleransuas KapOoHaTHasT MUHEpasjorusi Oblja BHIOJHEHA
METOZI0M MaTeMaTUYEeCKOro MOAETHpPOBaHUsA CIOKHBIX XRD mpocdwuneit. [lns BbeigBIeHHS
BCEr0 CHEKTpa MPHUCYTCTBYIOIIMX B o0Opa3max KapOOHATHBIX HaMH HCIOJIb30BAJIOCH

paznoxxenue ux cinoxHbeix XRD-npoduneit Ha unnuBuayansuslie nuku ynkuueit [Tupcona VII
3, 4].
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Jonnbsle  oTioXkeHUs ~ SIpKOBCKOro  Iieca MPEACTABICHBI  MPEUMYILECTBEHHO
QJIEBPUTOBBIM U IEJIUTOBBIM MaTEpUAIOM C pa3IMYHON MpuMechio necka (puc. 1). B mogomise
pa3pe3a (325-274 cwm) 3aneraeT cioW CIIa0OM3MEHEHHBIX MOKPOBHBIX OTJIOXKEHHWH (TpuUBHAs
TOJIIA), MPEACTABISAIONUX COOOM IUIOTHBIE ONECUYaHEHHbIE TIMHHCTO-AJIEBPUTOBBIE OCAJIKH.
Bprime no paspesy, B unrepaie 274-200 cm 3Ta TOIIA TOCTEIIEHHO NEPEXOJAUT B OTIOKEHUS,
HAIIOMHMHAIOIIKE TMOYBY OOJOTHOTO THUIIA, KOTOpBIE, BEPOSTHO, HAKAIUIMBAJIUCH B YCJIOBHUSAX
TPOCTHUKOBOTO 3aiiMHINa WIH OOJIOTUCTOM HU3UHBL. B mojomBe 3TOro ropu3oOHTa
HabOmo1aeTcsl nmoBbilIeHHoe, 10 ~30% ocagka coaepkaHue kapooHatoB. B To ke Bpems B
unTepBanie 240-220 cMm kapOOHATHI JUOO TOTHOCTBIO OTCYTCTBYIOT, JIHOO WX COJEp)KaHUE
muHuManbHO (1-2%). B untepBase 200-0 cM 3ameraroT OTJIOKEHHUS O3€pa, MOXOXKEro Ha
coBpemeHHOe. OHM TakXKe TNPEJICTABICHBI TMPEUMYIIECTBEHHO CMEChIO aJIEBPUTOBOTO W
MEJIUTOBOTO MaTepralia ¢ HEKOTOPOH MPUMECHIO MeCKa, OJIHAKO B HUKHEH YeTBEpTH MHTEpBasia
(200-130 cm) moisist mecyaHoit (hpakiuu BechbMa 3HaUUTENbHA U cocTaBisieT 10 40-80%. Beiie
130 cm nons mecka pe3ko mamaer (< 5%), KepH MpeACTaBleH MEIUTOBO-AJIEBPUTOBBIMU
0CaJIkaMH C BBICOKOM BIIaKHOCTBIO; COJIepKaHUE KapOOHATOB B HUX KOJEOJETCsS B IMpeienax
10-25%. MosxHo momaraTh, 4YTO TIyOMHA O3epa B OSTOM HHTEpBaJie Obula OOJbIIE IO
CPaBHEHUIO C ONECYAaHEHHOW TOJIIIEH.

Huzko-Mg MpomexyTOYHbIN Boicoko-Mg Ca-136bITOuHbIA
Kanbuut, % Mg kanbumr, % Kanbuur, % Aonomut, % 8"C,%0 5'%0,%0

0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 2 4 6 8 10 0 2 4 6 8 10 9 6 -3 0 -13-11-9 -7 5 -3

glo b lglotel sfebalolalel gofusboelpl gelilebillel
25 / 25 25
................. - SR

NuTonoruyeckas Kap6owatsl, %
KOMOHKa;
Bospacr, net
0—

:\

Craans

°

iloyyybeaaa )yl eyl

25

n
o
N
>

50

B

IRERE RRRNE AT
pdna b

~
o

3
3

Levodus g oo d poodaag ]

AFFURI INFUN ARFTE ARRNE T

g lieadiny

rnyguua,cm

200

25— — 4960 25

NP EERRS ERTRI ERRTANREN A FURRNENEUUARERE SRRTY FTT

N
&

250 = 250

T STETY FTETY STTTY STETY CYTTY STTT SYRTY INTT ATETY T

275 275 275 275

300 300

@
8
3

v b b b pagg b b b by b benaa beaaa Jina laaaa

FpuBHas Tonwa

Lttty bl 1 e i
8
8

=

YcnoBHble 0603HaueHunn:

Lovgidaiy
8
3
Lt pidaltd
Lovaalins

325 325

"
8
b3
L
@
8
b3

325 = 325 325

g
&

[L71 ]2 [ 4]3 [+ ]4 1 - NeCoK, 2 - aNeBPUTO-IMHUCTBIE OTIOKEHUS, 3 - OCTPaKOAbI, 4 - PAaCTUTENbHbIN AETPUT.
Puc. 1. JIutonornyeckas KOJIOHKa TOJIOLIEHOBOTO OCaJ0YHOI0 pa3pesa SpKoBCKOro
rieca, BO3pacTHas MOJIeJb, pacipe/esieHne KapOOHATHBIX MUHEPAJIOB U CTa0MIIbHBIX
H30TOTIOB (8180 u 813C).

B MuHepanbHOM cocTaBe JOHHBIX 0CaAKOB SIpKOBCKOro rmieca mo qaHHbiM XRD ananuza
u HK-crekrpockonuu mpeodiiagaoT KBapll, TMOJIEBBIE MIMAThl, KapOOHATH, B MOIYMHECHHOM
KOJINYECTBE OTMEYAIOTCS CIII0JA, XJIOPUT, TUPUT. J{ons kapOoHATOB B OOJIBIIMHCTBE 00pa3IoB
0CaJI0OYHOM TOJNIIM cocTaBisieT 0koso 20% OT MUHEPAJIBLHOTO COCTaBa OCaJKa, IPUUYEM PE3KHe
konebanust ux conepxkanust ot 0 go 30% nHabiromaroTCsl B HUXKHEHW yactu paspesa (puc. l).
KapOonaTtHele MUHEpasbl B OCHOBHOM OTHOCATCSI K KaJIBI[UT-TOJOMHUTOBOMY DSy H
npezcrasieHbl Mg-kanbiuramu (Ca,MQg)CO3 u Ca-u30siTouHbIME JToJIoMUTamMH. Kpome Toro,
B uHTepBajie 55-150 cM mpuCyTCTByeT aparoHuUT B KoJMuecTBe, He mpesbimaromeM 10% ot
colepkaHus kapOoHaToB. B camMom ¢akTe NpUCYTCTBUS TeX WM HMHBIX KapOOHATOB,
MOCNEAOBATEIbHOCTH ~ HUX  OCWKICHUS  CKPBITHI  (PU3MKO-XUMHUYeckue  (hakTopbl
ocaakoHakoruieHus: (Mg/Ca-oTHoIIeHHe, COIEHOCTh, KapOOHAaTHAs LIETOYHOCTh, BennunHa pH
u Ouosornueckas TPOAYKTUBHOCTh Tajgeo0acceliHa), ompesesieMble TJIaBHBIM 00pa3oM
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KJIMMaToM U penbedoM MecTHOCTH. Paznoxenne XRD mpoduneii kapOoHaTOB 1MoKa3aio, 4To B
o0Opa3lax MNpUCYTCTBYIOT 10 4-x KapOOHaTHBIX (a3 KaJbLUT-JOJIOMUTOBOIO psja,
KOJIMYECTBEHHBIE COOTHOLLIEHUS KOTOPBIX MEHSIOTCS B paspese (puc. 1). B acconmanum
KapOOHATHBIX MHUHEPAJIOB IPAKTUYECKH IIOCTOSHHBIM KOMIIOHEHTOM sBIsieTcd HHU3K0-M(Q
KaJbIIUT, KPOME HEro Ha OTAENbHBIX HHTEpBAlIaX MPUCYTCTBYIOT MPOMEXYTOUHbIH MQ-
KaJIbLIUT, BBICOKO-Mg KabuT U Ca-u30bITOYHBIN JOJTOMUT.

Ha ocHOBaHMM JMTOJOrO-MHHEPAJOTHYECKUX HMCCIECIOBAHUNH JOHHBIX  OCaJIKOB
SpkoBckoro miaeca 03. YaHbl HaMU BBIJCJIEHO 5 CTaguil €ro S3BOJIIOLMHU, OTPAXKAOIIMX
M3MEHEHHUS KIIMMaTUYECKUX YCIOBUM B pErMOHE Ha NPOTSHKEHUHU rojoueHa (puc. 1). B ocankax
(cramusa ), 3ameraromux Ha cJI0€ MOKPOBHBIX OTJIOXEHMH (TPUBHOM TOJIIE), MMEIOLIMX
paanoyTJIEpOIHBIA BO3pacT (**C) okomo 10 Thic. Ier, HAGMIOACTCS MK KapOOHATHOCTH,
BO3MOYKHO, CBSI3aHHBII ¢ Murpauueil cosielf, OOOTralleHHBIX KalbLiMeM, K OCHOBaHMIO
NOYBEHHO-00510THOM  Tommu. KapOoHaTsl mpeacTaBieHbl HU3KO-Mg KalbLIUTOM, YTO
yKa3blBa€T Ha OTHOCHUTEIbHO BIAXHBIM KiauMaT. M3BecTHO, 4TO oOcaxieHue HHU3K0o-Mg
KaJbIIUTOB TPOUCXOAUT B YCIOBUSX YMEPEHHOH HACBHIICHHOCTH BOJ IO KapOoHaTaMm U
YMEPEHHOU COJEHOCTH [5].

Camas MmHoroBomHas (asza mnpuxomurcs Ha craguo I (240-200 cm). Ocaxnenue
KapOOHATOB MMHUMAJIBHO WM BOBce He mpoucxoauT. IloaTrok comel Kanbuus U3
HIDKEJIEkKAIUX TOPU30HTOB OTCYTCTBYET. B ocankax mpeobiafaroT TeppuUreHHbIe MUHEPAbl —
KBap ¥ rUarnoknas. Humskue sHadenms 6°0 n 8°°C  CBHACTENBCTBYIOT B IOJIB3Y
MOJIOKHUTEIHHOTO THAPOJIOTHUECKOTo OajlaHca o3epa — YBEIUYEHUS IPUTOKA METEOPHBIX BOJI,
o0oraleHHbIX JEerKUMHU U30TOIIaMH KHCIOpOo/a U YIriiepoaa.

Cranus 111 (200-130 cm) xapakTepu3yercsi MEIKOBOIHBIMH YCIOBUSIMU U TOBBIIICHHON
COJICHOCTBIO BOJl. B 3Ty cTaamio uaeT 10BOJIbHO aKTUBHOE OCaXKJeHHE BbICOKO-MQ KanbLuTa 1
Ca-u30prTrounoro momomuta. Huskas ckopocts cenumentanuu (~0,03 cMm/roa) HE HCKITIOYAaET
BO3MOXHOCTh TepepbiBa B ocaakoHakoruieHun B ctaguto III. O 3HaunTensHOM oOMeneHuH
03epa B 9TOT TIEPHOJ] CBHICTENBCTBYET OJHOBPEMEHHO PE3KOE TOBBIMICHHE 3HAYCHMI & 0 10
—4%0 nu 813C o —1%0.

B cranuto IV cpenn kapOOHATOB TOMUHUPYIOT HU3KOMAarHe3uajabHbIE M IPOMEKYTOUHbIE
Pa3HOBHJICTH KaJBIUTOB, SMU30INYECKH HAOIIOMAeTCS OCa)kIeHHE BHICOKO-MQ KaabIHMTOB M
Ca-M3GBITOYHBIX JOMOMHTOB. 3HaueHHs 8 °O MOHIMKEHE! OTHOCHTEbHO cramxui |11 1 ocTaroTes
NPAaKTUYECKH HEW3MEHHBIMH Ha YpPOBHE —7%o, YTO YKa3blBaeT Ha YyBEJIUYEHHUE INPUTOKA
METEOPHBIX BOJ] 1 OTHOCHUTEIIEHO CTaOMIIBHBIE YCIOBHS B BOJIOEME.

B HwxkHell mnonoBuHe cTazuu V. YCTaHOBJIEHBI JIMIIb HHU3KOMAarHe3WajbHbIE U
IIPOMEXKYTOUHbIE KAJIbLIUTHI. 3HAUYECHUS 80 n 8'°C amanormumsr TakoBeM B crammio IV.
OpHako B BepXHEll NOJOBUHE CTaauM HaOII0laeTcs MosiBlIeHue BbICOKO-Mg kanbuuta u Ca-
U30BITOYHOTO JIOJIOMHUTA, YTO CBUACTEIBCTBYET O MpoIecce OOMENIeHHUsS 03epa U apuau3aIiuu
kiMata. TT0TBEpKICHIEM STOTO CIIYKHT YBEITHUYCHHE COISPKAHMs TSKENoro msoroma 20
10 —5%o. Bce 9T0 yKka3piBaeT Ha yMEHbBIIIEHHE YBIAKHEHHOCTH KITMMATa, TPOJIOJHKAOIIEECs 10
HaImux JHeH.

Pabota BeimonneHa npu nopaep:xkke POOU (nmpoextsr Ne 14-05-00296 u Ne 16-05-00244).
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NORTH -EURASIAN DATA BASES AND REGIONAL STATISTIC MODELS AS A
TOOL FOR PALAEOCLIMATIC INFERENCES

Larisa Nazarova
Potsdam University, Institute of Earth and Environmental Science
Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research

The study of Arctic palaeoenvironmental records enables qualitative and quantitative
estimations of past climate changes and provides a basis for prediction of future changes in the
region (Andreev et al. 2004). The timing of Holocene climate events in the North Atlantic
region is relatively well studied (Bond et al. 2001; Solignac et al. 2006). In contrast, there are
few quantitative palaeoclimatic data for eastern Siberia, such that hypotheses regarding the
timing and spatial coverage of important climate events, like Holocene Thermal Maximum
remain untested. In addition, proxy records from northern Eurasia mostly document
environmental changes at low temporal resolution and are derived from pollen studies
(Anderson et al. 2002; Andreev et al. 2004). Due to the relatively small magnitude of
temperature changes throughout the Holocene, reconstructions based on a single proxy must be
interpreted with caution. Furthermore, current global climate warming can be challenging for
the lakes and aquatic fauna of eastern Siberia since this region is among the most sensitive
areas affected by extreme changes in climate (Smol et al. 2005).

Many studies have explored the potential of aquatic organisms, including chironomids
(Order: Diptera, Family: Chironomidae), as Quaternary palaeoclimate indicators (Porinchu and
Cwynar 2002; Dieffenbacher-Krall et al. 2007). Chironomid calibration data sets and inference
models for reconstructing mean July temperature (Larocque et al. 2001), lake depth (Korhola et
al. 2000), salinity (Eggermont et al. 2007) and lake production (Woodward and Shulmeister
2006), have been developed successfully for Western Europe (Olander et al. 1999; Brooks and
Birks 2001), North America (Walker et al. 1997; Barley et al. 2006), Africa (Eggermont et al.
2007), New Zealand (Woodward and Shulmeister 2006) and Tasmania (Rees et al. 2008). But
still no calibration data sets and inference models have been established for the Russian high
latitudes, including Arctic Siberia.

It is known that most of the models have limited application outside of the regions where
they have been developed. Differences in faunal composition between sites included in the
calibration set and the studied site make data difficult to interpret and results are sometimes
unreliable (Lotter et al. 1999). Attempts to apply a transfer function based on a northern
Sweden calibration data set (Laroque et al. 2001) to chironomid records from the northern
Russia: Nikolay Lake, northern Yakutia (Andreev et al. 2004) and Lake Lyadhej-To, northern
Ural (Andreev et al. 2005), have shown that only 50-59.5% of the taxa from fossil lake
sediment assemblages appear in the modern calibration data set. The application also shows
that reconstruction of the mean air temperature of the warmest month (T;uy) before 10,650 cal.
yr BP and after 7000 cal. yr BP during the Holocene is problematic because of existing
taxonomic incompatibility between the fossil and the training set assemblages (Andreev et al.
2005). Therefore, the necessity of a regional data set containing information on the
composition, distribution and ecological preferences of the modern chironomid fauna of
Russian north remains very high.
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Until recent time, only two studies of chironomid ecology quantifying the influence of
modern environmental conditions on midge distributions in northern Russia are known
(Porinchu and Cwynar 2000; Nazarova et al. 2008). Both of them covered only short climatic
gradients: A T,y = 1.6 °C and A WD = 10 m in Central Yakutian lakes (Nazarova et al. 2008);
A Tair = 8.5 °C and A WD =9.85 m in lower Lena Delta data set (Porinchu and Cwynar 2000).
That was not sufficient for generating inference models for reconstructing temperature or other
ecological parameters in Holocene.

We investigated subfossil chironomids from periglacial lakes and other water bodies in
Siberia. The environmental data and sediment samples for chironomid analysis were collected
in 10 consecutive years, 2003-20013, from several regions of Siberia and Far East. The
distance between the most western (Komi, lake K7) and the most eastern (Kolyma, lake KO29)
sampling sites is more than 5290 km. The region spreads over different geographical zones:
tundra at the Arctic Ocean coast, mountains in the east and south (up to 2000-3000 m a.s.l.)
and taiga forests in the west (Tahtadzhan 1978). Due to a harsh environment and extreme
difficulty in getting access to the lakes, only limited chironomid studies have been undertaken
in this region. The existing studies focused on estimation of productivity of benthic
communities (Karationis et al. 1956; Strelezkaja 1972; Ogay 1979; Salova 1993; Tjaptirgjanov
et al. 1992) or solely on taxonomy or karyotaxonomy of chironomids (Zelentsov and Shilova
1996; Kiknadze et al. 1996; Shobanov et al. 2002).

Mean July temperature (Tyyy) varied from 1.8 °C in the Laptev Sea region to 18.8 °C in
central Yakutia near Yakutsk. Water depth (WD) varied from 0.1 to 17.1 m. Multivariate
statistical analysis of chironomid and environmental data from the combined data set consisting
of 268 lakes, located in northern Russia, suggests that mean July air temperature explains the
greatest amount of variance in chironomid distribution compared with other measured variables
(latitude, longitude, altitude, water depth, lake surface area, pH, conductivity, mean January air
temperature, mean July air temperature, and continentality). We established two robust
inference models to reconstruct mean summer air temperatures from subfossil chironomids
based on ecological and geographical approaches. The North Russian 2-component WA-PLS
model (RMSEP . = 1.35 °C, r? sk = 0.87) can be recommended for application in
palaeoclimatic studies in northern Russia. Based on distinctive chironomid fauna and climatic
regimes of Kamchatka the Far East 2-component WAPLS model (RMSEP j. = 1.3 °C, 1 jack =
0.81) has potentially better applicability in Kamchatka.

The study was supported by DFG, AvH and AWI.
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IHocTepHbie TOKJIaABI

NEW DATA ABOUT HOLOCENE PALEOGEOGRAPHY OF SEVERNAYA ZEMLYA
ARCHIPELAGO

Cherezova A.A. !, Fedorov G.B.?, Ludikova A. V.2, Yezhikov I.S.?, Raschke E.V. 1?
IState Research Center "Arctic and Antarctic Research Institute"St. Petersburg State University
?Institute of Limnology, Russian Academy of Sciences
$Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research

This article is devoted to research into 246 cm of Tverdoe Lake sediment core, which was
obtained through the field work in 2015 on Bolshevik Island (Severnaya Zemlya). On the basis
of lithofacies analysis, particle size analysis and diatom analysis seven stages of the lake
ecosystem development are allocated in this sediment core, covering entirely the Holocene
sedimentation period. The resulting material and further palaeobotanical and geochemical
studies of core samples will allow filling gaps in the Holocene history of environment and

131



climate changes on Severnaya Zemlya as a key area of paleogeographic researches of the
Russian High Acrctic.

HOBBIE JAHHBIE I10 ITAJIEOI'EOI'PA®UU I'OJIOHEHA APXHUITIEJIAT' A
CEBEPHAS 3EMJIA

UepezoBa AnHa Aunexceesna’, ®enopos I'puropuii Bopucosnd®, JlynukoBa Anna’, ExxukoB
Nnbs CepreeBI/Iq1 , Pamke Enena AnekcanipoBHa BanepbeBHal’3
1ApKTquCKHﬁ ¥ aHTAPKTUYECKUN HAYYHO-UCCIIE0BATENbCKUNA HHCTUTYT, CaHkT-IleTepOypr
Huctutyt 03epoBenenus Poccuiickoit akagemun Hayk, CaHkT-IleTepOypr
3I/IHCTI/ITyT HOJISIPHBIX ¥ MOPCKUX UCClieioBaHmi uM. Aibdpena Berenepa, 1. Ilorcnam,
I'epmanmus.

3a mocieIHUEe HECKOJIBKO AECATHIIETUH OBbUIO MPOBEAECHO 3HAYUTEIBHOE KOJIMYECTBO
KOMIUIEKCHBIX ~TIajieoreorpauueckux wuccieaoBaHuii Ha apxunenare CeepHas 3emurs,
HOCBALICHHBIX MCTOPUM PAa3BUTHUS OJIEJICHEHUS apXuIejgara M KojeOaHUsIM ypOBHS MOps B
TeueHue cpeaHero u mno3gHero HeorvieicroneHa (KoraskoB u ap., 1991; BbonbmusHOB,
Makees, 1995; Raab et al., 2003; Fritzsche et al., 2005; Moller et al., 2007; Andreev et al.,
2008 u ap.). 1 oTHOCUTENBHO Majoe KOJIMYECTBO palbOT paccMaTpUBAIO TOJIOLICHOBBIC
U3MEHEHHs KIMMara M HOpupogHoM cpeabl. IIpy 3TOM B HEKOTOPBIX MCCIIEJOBAHUSAX
3aTparuBaiicsi ToJbKO panHuil rosoren (Raab et al., 2003; Andreev et al., 2008); a B gacTu
JIpyrux paboT aBTOPBI CTOJIKHYJIUCH C TPYJHOCTSMHM HMHTEpHpETaldyd U MOIYYUIH JAOBOJIBHO
npotuBopeurBbie BbiBoibI (KoTisikoB u ap., 1991 u Fritzsche et al., 2005).

B nmanHoll paboTe MBI TpelcTaBisieM MEpBBbIE pE3yNbTaThl HUCCIENOBaHHM 246 cM
KOJIOHKM JIOHHBIX OTJIOXEHHH o3epa TBepaoe, pacHojio)KEHHOTO Ha CEBEpO-3amaje
o.bonbmieBUK M ABJISIONIErOCS MEPCHEKTUBHBIM OOBEKTOM JJIsi  Majeoreorpauyeckux
uccienoBanuii. ['myOuna o3zepa nocturaer 10 M, OHO He mpomep3aeT OO0 JHA U HMMEET
npodyHAATBHYIO YacCTh, I71€ OTCYTCTBYIOT BOJHOBBIE JIBUKEHUS U BETPOBOE NepeMElINBaHKeE,
yTO 0OYyCNIAaBIMBAET HEMPEPHIBHOE U HEHAPYIIEHHOE ocaJkoHakoruieHue. Kak cuuraercs, BO
BpEMs IIOCIIEJHETO OJIEJEHEHUS] KOTJIOBMHA 03. TBEpIOoro He NEepeKpbhlBaach JIEAHUKAMU
(bonpmmmsiHoB, MakeeB, 1995), u mo3TomMy MBI IpeAnoyiaraeéM, 4Tro MOJy4yeHHas KOJOHKa
JIOHHBIX OTJIO’KEHHH 0XBaThIBaeT KaK MUHUMYM IEpHO/]] OCaIKOHAKOIIJICHHUS BCETO IoJI0LeHa.

CpaBHUTENBHBI  aHalIM3  pe3yJbTAaTOB  JUTOJOrMyeckoro  omnucanus  (puc.l),
IPaHyJIOMETPUYECKOTO M TUATOMOBOTO AHAIW30B IO3BOJIMI BBIAEIUTH B KOJOHKE JOHHBIX
OTJIO’KEHUIN HECKOJIBKO ATAlOB Pa3BUTHUS 03€pa.

1. Camas HWKHSASA 4acTh KOJOHKHU (246-244 cM), BepOSTHO, HaKaIUIMBaJach B CYpPOBBIX
KJIIMMaTHYECKHUX YCJIOBUAX MO3/IHENEIHUKOBb. B 3T0 BpeMs KoT/IoBMHA 03. TBeproe He Obuia
3aHATA JIETHUKOM, U CaMO 03€pO MPEACTaBIILIO0 cOO0H HErTyOOKUi X0JI0AHOBOIHBINA BOIOEM C
MHOT0JIETHUM TTOKPOBOM 03€pPHOTO JIbJa Ha TOBEPXHOCTH.

2. llepexon OT TO3QHET0 HEOIUICHCTOLIEHA K TOJOLUEHY O3HaMEHOBaJCS OOIIMM
MOTEIJICHUEM KJuMaTa ¥ pe3KUM BO3pacTaHHWEM CTOKa ¢ BoJocOOopa B pe3ysibTaTe aKTUBHOMN
Jerpajallii CHEXHHUKOB. DTO IMPHUBEIO K Pa3MbIBY IMO3AHEIECIHUKOBBIX TJIHH B KOTJIOBHHE
o3epa (244-238 cM) M TOCITY)KHJIO TPUYMHOW WHTEHCHUBHOW SPO3UU MOPCKHX OTIOKEHUH,
3ajieralonmx Ha Bojocoope. JlanpHelee TasHIe MPUBENIO K POCTY YPOBHS BOJBI B BOJIOEME, a
0CBOOOKIEHHE BOJIOCOOpa 03epa OT CHEKHUKOB MO3BOJIMIIO HauyaTh Pa3BUBATHCS TaM MEpPBOM
pPacTUTEIbHOCTH.

3. Ocankwu, 6oratble OpraHMYECKHMM MaTepranoM (MHTepBai KoJdoHkH 193-124.5 cm), kak
MBIl CUMTAEM, HAKAIUTMBAJINCh B TEIJIBIX M BIAXKHBIX YCIOBUAX KIMMATHUYECKOTO ONTHMYyMa
rojomeHa, koropsie mo manaeiM Andreev et al. (2008) na apxumenare CeepHas 3eMilst
YCTaHABIMBAJINCh B MPOMEXYTOK BpemeHu 11,2-9.4 Teic. ner Ha3zan. B 3To Bpemsa B o3epe
CO3/1aBAJIMCh OJIArONPUATHBIE YCIOBUS Ul pa3BUTHs (pUTOOEHTOCA U JJOHHOM PacTUTENBHOCTH,
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da YPOBCHBb BOJbI MOHMXKAJICA MO MNPUYMHEC BO3POCHICTO UCHAPCHUA W MPCKpaAIICHUA CTOKa C
BO,Z[OC60pa B pE3YJIbTATC ITOJIHOM Acrpagaliii CHEXKHHUKOB.
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Puc. 1. CpaBHUTENBHBIN aHAIN3 PE3YITATOB JTUTOJOTHUECKOTO OMUCAHMS

4. Tlocme OKOHYaHUSI TEPMHUYECKOTO ONTHMyMa TOJOIEHA TOCIEIOBAIO 0O0IIee
MOXOJIOJAHHUE KIMMAaTa, KOTOPOE C HEKOTOPBIMHU MEPEPBIBAMHU IPOIOJIKAECTCS 110 HACTOSAILLIEE
Bpems. [loxonmomaHue OTpa3uiIOCh B TOSIBICHUM CE30HHOTO MOKPOBA JibJa HAa 03€pe U B
IIOCTEIIEHHOM YXYAIIEHUN YCIOBUHM ISl Pa3sBUTHUS JOHHOW PACTUTENIBHOCTH, BIUIOTH HO €€
MOJIHOTO HMCUE3HOBEHUSI B BEPXHUX 66 CM KOJIOHKH. B mpomexyTke BpeMmeHH,
COOTBETCTBYIOIIEM UHTepBany 124,5-25 cm, Habmromaercs 4eTkas TEHICHIMS pOCTa ypOBHS
BOJI B BOJIOEME, BEPOSITHO, CBsI3aHHAs C BO3pAacCTaHMEM CTOKa C BojocOopa Omaromaps
MEHBIIIEMY HCIIAPEHUIO U BBIMAICHUIO OOJIBIIETO KOJTMYECTBA aTMOC(HEPHBIX OCATKOB.

5. B untepBane 25-8,5 cM ypoBeHb BOJbI B 03€pe Majal, YTO MPHUBEJIO K pPa3MbIBY
HIDKENeXKAIMX HEKOHCOJNHUIUPOBAHHBIX OCAJKOB M OOpa30BaHUI0 TOPU30HTA TIIMHHUCTHIX
TaJIeYHO-TPABUMHBIX OTJIOKEHUN. AKTHUBHAS BOJHONPHOOHHAS AECSITEIIBHOCTh CBHUACTEIIbCTBYET
00 OTCYTCTBHH JIEIOBOTO IOKpOBa Ha 03€pe B JIETHEE BpeMsl M, CIIeJOBaTeNbHO, O Oolee
BBICOKHX JIETHUX TEMIIEpaTypax, YeEM B HACTOSIIIEE BPEMSI.

6. B mHamu nHU o3epo TBepaoe mpeacTaBiseT co00i XOIOAHOBOAHBIN OMUTOTPO(PHBINA U
OTHOCHUTEJIFHO HETJTYOOKHUI BOJOEM IO CPAaBHEHUIO C TIPEABITYIIMMH dTallaMHA Pa3BUTHUS 03€pa.

B nanpHeiimemM paboTa ¢ KONOHKOW JOHHBIX OTJIOXEHHH 03. TBepaoro Oyner
MPOAOJKEHA, YTO TMO3BOJIUT YTOYHUTh M PACIIMPUTH YK€ HMMEIOIIMECs JaHHble. [[aHHOe
HCCJICIOBAHNE BBIMIOJHIETCS B COOTBETCTBHH C IIaHOM paboTel OI'BY «Apkruueckuit u
AHTAPKTUYECKUH  HAyYHO-UCCIEAOBATENbCKU HMHCTUTYT» 1o Tteme [HTII 1.5.3.4
«KommekcHble HccaeoBaHUsl OKpyKawolied cpenpl apxumenara CeBepHas 3eMis U
NPWIETAIINX  pailoHOB  akBaTopun  CEeBEpHOrO  MOPCKOrO MyTH Ha  HAy4HO-
HCCIIeIOBATENLCKOM cTannoHape «JIegoBas 6a3za meic bapanoBay.
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DEVELOPMENT OF THE PALEOLAKE ON SHKOTOVSKOE PLATEAU,
SIKHOTE-ALIN, AT LATE HOLOCENE

N.G. Razzhigaeva', L.A. Ganzey', L.M. Mokhova', T.R. Makarova', A.M. Panichev*,
E.P. Kudryavtseva', Kh.A. Arslanov?, F.E. Maksimov?, A.A. Starikova?
! Pacific Geographical Institute FEB RAS, Vladivostok, Russia, e-mail: nadyar@tig.dvo.ru
2 St.-Petershurg State University, St. Petersburg, Russia, e-mail: arslanovkh@mail.ru

The lakes are very rare within Sikhote-Alin Mountains. The lakes have different origins
and are confined to flat surfaces. A special type of lakes spread on mountain basalt plateau
formed by flood eruptions in the Cenozoic. Typically, the plateau surface abounds in
chaotically scattered closed depressions, round or oval in outlines, occupied by small lakes or
wetlands. Such objects permits reconstructing climatic changes and the mountain landscape
evolution (Razzhigaeva et al., 2016). One of the paleolake is located on the Shkotovskoe
Plateau, Southern Sikhote-Alin. The aim is to reconstruct the development of paleolake under
short-period climatic fluctuations in the late Holocene and estimating rates of the changes.

The plateau is 1500 km? in area, its height is about 600-800 m a.s.l. The basalt formation
began about 14-13 Ma BP, flood basalt eruptions stopped ~7-8 Ma BP; the last phase of the
volcanic activities in isolated volcanic centers was 3.3 Ma BP (Rasskazov et al., 2003). The
southwestern, northern and northeastern margins of the plateau are overgrown with Korean
pine (Pinus koraiensis)-spruce forests with fir. Southern slopes of the plateau are covered with
forests of fir and broadleaf species. The central part of the plateau is occupied by dark
coniferous forests, with some admixture of birch (Atlas..., 2005). The studied object — so
called Larchenkovo (Larkino) swamp — is located 7-8 km from its southern edge of the plateau
at a height of 730-745 m a.s.l. The locality is distinct for various types of swamps, from
eutrophic to oligotrophic. The modern vegetation presents final stages of overgrowing of the
paleolake and various wetlands (Rozenberg, 1951). The swamp is partly occupied with relict
larch forest bordering on fir and spruce forests with moss-fern and grass-sedge ground layer.
Boreholes were drilled on central part of the swamp, formerly occupied with the paleo-lake
(sediment thickness 2.85 m, coordinates 43°46.453' N, 132° 80.936' E) and in the marginal part
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(sediment thickness 1.25 m, 43° 27.361' N, 132°49.379' E). The sediments were sampled for
diatom and pollen analyses at 5 cm intervals. The radiocarbon dating of peat and wood samples
was performed in St.-Petersburg State University, using heated alkaline extract of humic acids.
The borehole drilled in the central part of the swamp disclosed a layer of poorly decomposed
sphagnum-grass peat (0—0.15 m), with the degree of decomposition growing with depth (0.15-
2.15 m); in the lower part a black gyttja layer occurs (2.15-2.85 m). At the swamp margin
consists of poorly decomposed peat with wood fragments (0.20-0.25 m), downward it is
replaced with compact, heavily decomposed peat and well decomposed mineralized peat (1.00—
1.25 m). The deposits include a volcanic ash layer B-Tm with a bubble-wall glass with a high-
K (K0 4.23-4.44%) rhyolitic composition, which is typical for ash erupted from Baitoushan
volcano; a catastrophic eruption of the latter took place in AD 969 (Horn and Schmincke,
2000). In section of central part of the swamp depleted volcanic glass occurs at a depth 0.40-
045 m. The age of the tephra is corroborated by the **C date obtained for the underlying peat:
1160+50 yr BP (1080+70 cal. yr BP), LU-7344.

The distribution of the radiocarbon dates over the sequence and a relative position of the
B-Tm tephra suggests that in the central part of the swamp the highest deposition rates (up to
0.93 mm per year) were characteristic of the lower part of the sequence, while the accumulation
of the upper and middle parts of the peat sequence proceeded at a constant rate of 0.46-0.43
mm/yr. If we extrapolate the accumulation rate (0.93 mm/yr) to the lower part of the sequence
(1.5-2.85 m), it may be safely supposed that the total age of the sediments penetrated by the
borehole is about 4250 cal. yr BP (3800 *C yr BP). At the swamp margin the peat was
accumulated unevenly. The highest rates were typical of the beginning of late Holocene (0.47
mm/yr) and during the last 200 years (1.04 mm/yr). The lowest rate — 0.09 mm/yr — was
recorded in the first half of late-Holocene, then it rose up to 0.38 mm/yr and lowered again to
0.21 mm/yr.

Larchenkovo swamp developed in a closed depression formerly (in the beginning of late
Holocene) occupied by a shallow lake with low swampy coasts. In the absence of terrigenous
material input, only organic mud accumulated in the depression. There are several stages
recognizable in the lake evolution; flooding and shallowing episodes alternated against the
general tendency towards swamping. At the period under consideration the lake was deepest
and largest about 4000-3220 **C yr BP (44803490 cal. yr BP); that interval was also recorded
as warmer and wetter one in other regions of Primorye (Korotky et al., 1997). A short term
phase of waterlogging is identified ~3200-3130 **C yr BP (3490-3380 cal. yr BP), at the end
of a small cooling.

At the next stage — 3130-2840 **C yr BP (3380-3010 cal. yr BP), when the lake became
shallow, it was fed mostly by atmospheric precipitation, and the diatom assemblages display an
increased proportion of halophobes. The mineral substance input was low, which is indicated
by the appearance of the water-bug trap (Aldrovanda vesiculosa), an aquatic plant typical of
stagnant shallow lakes with decomposing bottom deposits. Usually it prefers acidic water
bodies and often form communities in the rush and reed mace growth.

The interval of 2840-2550 **C yr BP (3010-2630 cal. yr BP) was marked by a
progressive decrease of the lake depth; it began at the time of cooling and continued under
conditions of a slight warming and decreasing moisture supply, which is in a good agreement
with paleoclimatic models developed for the south of the Far East (Korotky et al., 1997). The
lake area was considerably reduced and in the course of time it was overgrown by grass, dwarf-
shrubs and sphagnum and finally replaced with a bog. The existence of some small lakes
gradually overgrowing is suggested by the presence of aquatic plant pollen. The environments
of that type persisted unchanging in the central part of the swamp for a long period — about
2300 *C years (2300 cal. yr BP); no trace of the swamp geosystem response to low-range
climatic changes has been recorded. Supposedly, the geosystem was stable enough. The small
lakes could persist until the last 230 years, when the moisture supply lowered. Since that time
planktonic species disappeared from the diatom assemblages. At present a landscape facies of
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reed and sphagnum swamp with isolated low larch trees occupies the place of the longest-
existing part of the paleolake. The existence of paleolake in place of the reed growth in the
center of Larchenkovo swamp was suggested by V.A. Rozenberg (1951).

At the marginal part of the swamp the conditions were less stable. Peat accumulation at
the lake margin started ~4000 **C yr BP (4480 cal. yr BP), the bog complexes existed there
since 3700 *C yr BP. Several stages of flooding and drying up alternated. Between 2660 and
2100 *C yr BP (2790-2095 cal. yr BP), a moderately watered swamp passed into a drier stage
and finally to that of soil formation. A phase of a slightly greater moisture supply is recognized
~2100-1200 **C yr BP (2095-1170 cal. yr BP), which coincides with a period of increasing
precipitation in the paleoclimatic curve developed for the region (Korotky et al., 1997). Later
on, the swamp margin became drier and was actively overgrown with shrubs and larch. The
beginning of this phase was related to the Medieval Warm Period. The last 230 years were
noted for a reduced moisture supply at the swamp margin; in its central part similar changes
were recorded during the last 120 years.

On the Shkotovskoe Plateau, the evolution of landscapes proceeded by way of changes in
the biotic components, which in turn were controlled by alternate short-term climatic
fluctuations in the late Holocene. There are distinguished two stages in the landscape
development separated by their radical change about 2500 **C yr BP (2570 cal. yr BP). The
first stage was distinct for a wider than at present occurrence of coniferous-broadleaf forests,
while dark coniferous forests were of secondary importance, being localized in the center of the
plateau. The second stage was marked by a rapid expansion of the dark coniferous forests and a
growing significance of spruce. At the late Holocene about 2500-2200 **C yr BP (2570-2200
cal. BP) one of most conspicuous cooling occurred in the Northern hemisphere, which was
clearly pronounced in our region (Korotky et al., 1997).

During the first half of late Holocene the landscape dynamics manifested itself in
changing role of dominant and subdominant species in the vegetation. Those species are
Korean pine and various broadleaf trees in the coniferous-broadleaf formation, and fir and
spruce in the dark coniferous forest formation. The warmer phases were noted for broadleaf
trees gaining in importance, while at the coolings the proportion of the Korean pine and dark
coniferous species increased, with spruce becoming particularly significant.

The larch forest fringing the paleolake persisted through the entire period under
consideration. It is likely to be a relict of the forests that existed at the last glacial epoch; then
they occupied considerable areas in Primorye and were still in existence at the Holocene
beginning (up to 9700-9300™C yr BP) (Korotky et al., 1997). The preservation of the refugium
on the plateau since the cold epochs was made possible by specific environmental conditions at
the periphery of the paleolake depression (long duration of seasonal frost of soil, specific
microclimate, excessive moistening).

The obtained data permit estimating rates of change in the biotic constituents of the
landscapes on the Shkotovskoe Plateau resulting from short-term climatic fluctuations (both
coolings and warmings) in the Late Holocene. In the first half of late Holocene dominant and
subdominant species alterations proceeded at greater rate when cooler climate was changing for
warmer one (about 50 years) and more slowly (80-100 years) when passing from warm to
cooler conditions. The dark coniferous forest expansion ~2550 **C yr BP (2630 yr BP) was
speedy and took 45-55 years by estimates. The forest response to the Little Optimum warming
was also fast, while the transition to the Little Ice Age proceeded more gradually. The modern
landscape development from the Little Ice Age to the present days took about 230 years.

The work has been performed with financial support from RFBR (grant 15-05-00171).
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Section 5.
Paleolimnological data base creation according with the modern conditions of the lake
ecosystems in North Eurasia

HanpasJsenue 5.
Pa3paboTka najneoTuMHOJI0TH4YEeCKOl 0a3bl JaHHBIX HA OCHOBE COBPEMEHHOT0 COCTOSIHUS
IKocHcTeM 03ep ceBepa EBpazun

Oral section
YcerHbBIE TOKJIABI

TESTATE AMOEBAE POLYGONAL TUNDRA PONDS

Anatoly Bobrov
Faculty of Soil Science, Lomonosov Moscow State University, Moscow, Russia

The field work took place at the Berelekh River, close to the Kytalyk field station
(70°83°12.1°N, 147°48°29.9”’E, elevation 11 m a.s.l.), 28 km northwest of Chokurdakh.

Twelve waters were classified as intrapolygon ponds, while six were interpolygon ponds.
Three water bodies were grouped as thaw lakes and four water bodies were associated with
rivulets.

The testate amoebae record in surface deposits of all studied 27 shows a comparably high
diversity, and comprises 79 taxa which belong to 16 genera: Arcella (13 taxa), Bullinularia (1
taxon), Centropyxis (18), Heleopera (4), Schoenbornia (1), Difflugia (19), Lagenodifflugia (1),
Lesquereusia (4), Assulina (2), Euglypha (4), Sphenoderia (1), Paraquadrulla (2), Corythion
(2), Trinema (1), Cryptodifflugia (3), Pseudodiffluga (1) and Testacea sp. (2). If compared to
previous studies of arctic testate amoebae inhabiting freshwater habitats the present record
shows a comparably high diversity although polygon waters were not studied in detail so far.
Records from West Siberia (Nar-Yan-Mar, Dikson, Severnaya Zemlya and Franz Joseph Land)
totaled in 36 taxa (Beyens et al. 2000). The sampled landscape units show differences in taxa
numbers as follows; Yedoma — 23, floodplain — 38, lower Alas — 33, and upper Alas — 53 taxa.
In terms of habitat preferences, hygro-hydrophilic taxa of the genera Arcella, Centropyxis,
Difflugia, Lagenodifflugia, Lesquereusia, Euglypha are the most present ecological group of
testate amoebae in the data set. Findings of sphagnobiontic species of the Heleopera and
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Sphenoderia, and of xerophilic species of the genera Bullinularia, Assulina and Corythion are
unexpected.

The biogeographical attribution of the identified taxa is mainly cosmopolitan. Only two
species are true arctic endemis, Centropyxis gasparella and Centropyxis pontigulasiaformis
(Beyens & Bobrov 2012). Soil-inhabiting tetstate amoebae show in general much higher
numbers of arctic endemids and species with a distinct geographical distribution (Bobrov et al.,
2013). It is assumed that the low number of arctic species in freshwater habitats is caused by
higher homogeneity in environmental conditions if compared to subaerial soils. For example,
less variation in the temperature amplitudes and generally warmer conditions are assumed.
Species diversity and distributions are likely controlled by chemical parameters (Ca, Fe, Mn
and C/N) which have hightest variablity in the abiotic data. However, trophic relations within
the studied habitats and feeding strategies of heterotrophic (hunting) testate amoebae are
unexplored so far.

LIMNOECOLOGICAL AND SEDIMENTARY VARIABILITY IN LAKE BOLSHOE
TOKO, SOUTHERN YAKUTIA (RUSSIA)

Boris K. Biskaborn !, Liudmila A. Pestryakova?, Bernhard Diekmann®®, Almut Dressler"?,
Thomas Loffler™®, Laura Weniger*, Larisa Nazarova®®, Liudmila Syrykh*®, Dmitry Subetto*®
! Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam,
Germany
2 Yakutsk Federal University, Yakutsk, Russia
% University of Potsdam, Potsdam, Germany
* Freie Universitit Berlin, Berlin, Germany
> Northern Water Problems Institute, Karelian Research Centre, Russian Academy of Sciences,
Petrozavodsk, Russia
® Herzen State Pedagogical University, St. Petersburg, Russia

Recent climate warming and permafrost degradation Northern Eurasia is threatening
both, residential areas and natural northern ecosystems. Especially lake systems act as sensitive
sentinels of environmental change. Lake Bolshoe Toko (56°15°N, 130°30°E, 903 m.a.s.l,
length: 14 km, width: 7 km, maximum water depth: >70 m) is located at the marginal
permafrost zone in southeastern Yakutia, Siberia, at the foot of the northern slope of the eastern
Stanovoi mountain range. While the main catchment area is situated in the mountains south of
the lake, composed of Precambrian igneous rocks, the north-eastern margins of the lake is
bordered by moraines of three different glacial sub-periods. These geological boundary
conditions give way to different depositional environments within the lake and hence cause
spatial variability in sediment-geochemical parameters and habitat conditions for diatom
assemblages and chironomid species.

We currently analyse the sediment-geochemical properties (organic carbon, nitrogen,
mineralogy and grain-size) from a set of 37 surface samples and compare them to the
taxonomical diatom species distribution and the oxygen isotope signal measured from the
diatom opal (8*®QOgiar). Our initial results show significant within-lake variability of the species
distribution, influenced by limnological parameters (water depth, habitat conditions, distance-
to-shore) and differential catchment properties (i.e. nutrient supply). Short cores from selected
locations were scanned for elemental composition, subsampled and !°Pb/**’Cs dated. Diatoms,
chironomids and sediment-geochemistry is analysed in a top-bottom approach to reveal the
influence of the limnological and catchment properties as drivers of the biological and chemical
lake development before and during recent climate change.

Two radiocarbon dated long cores have been investigated from the north-central basisn of
Bolshoe Toko and from the adjacent “Banya” lake its northeastern margin. Preliminary results
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give insights to the sedimentological basin development since the glacial period and the
separation of Banya lake from Bolshoe Toko, when lake level dropped in the mid-Holocene,
4000 years BP.

SPATIO - TEMPORAL VARIABILITY OF THE CHEMICAL COMPOSITION OF
THE MODERN SEDIMENTS IN LAKE ONEGO

Belkina N.A., Kulik N.V.
Northern Water Problems Institute of Karelian Research Centre RUS

The report presents an analysis of monitoring data of the chemical composition of the
surface sediments (0-5cm) of Lake Onego in the period from 1970 to 2015. The variations of
the chemical composition of sediments during this period have been compared with the
distribution of elements in short cores sediments (0-30 cm) from different areas of lake. It is
shown that maximal variability of the chemical composition of sediments has the quantitative
and qualitative composition of organic matter and nutrients, which associated with
development of production processes in ecosystem. Variability of chemical composition of the
inorganic part of sediments depends on changes in terrigenous component runoff. The study
has been financially supported by the Russian Science Foundation (#14-17-00766).

ITPOCTPAHCTBEHHO - BPEMEHHASA U3MEHYUBOCTb XUMHUYECKOI'O
COCTABA COBPEMEHHBIX JOHHBIX OTJIOXKEHU OHEXKCKOI'O O3EPA

benkuna H.A., Kynuk H.B.
HuctutyT Bonubix mpodieM CeBepa Kapensckoro HayuHoro nentpa PAH

OHexckoe 03epo — BTOPOM Mo BeiauuuHe Bogoem Eppomsr (S=9720 kM, V=295 KM3)
ABJIIETCS OJUTOTPOPHBIM XOJOJHOBOJHBIM BOJIOEMOM C HU3KOW MuHepanuzauued Bon (37
MT/IT), UICTOPHS Pa3BUTH KOTOPOTO B XOJE Jerpajalliil BalJIalCKOTO OJIECHEHHUs OT Hadala
JETJIAIUAIIN 10 HACTOAIIEro BpeMeHW HacuuThiBaeT okosno 12400 ner (Hdemumos, 2006). B
COOTBETCTBUU C KIIUMATOM U3MEHSICA U XapaKTep CeANMEHTAMOHHBIX MPOIIECCOB B BOJIOEME:
JICHTOUHBIC TJIHMHBI OCJUIMHTA, CPEJIHEro JpHaca W ajiepeia CMEHWINCh Ha TOMOTCHHBIC
AJIEBPUTHI MOJIOZOTO JpHUaca U Wbl TOJIOIEHa, KOTOpPhIE B pe3ysbTare KoieOaHusi ypoBHs 03epa
MPEPHIBAIMCH MPOCTOSIMA ~ TJIUH, QJIEBPUTOB M  TIECYAHBIX  OTIOXKCHHM. Nzyuenue
MOBEPXHOCTHOTO CJIOS JOHHBIX OTJIOXKEHUH, (OPMUPYIOIIETOCS B HACTOSIIEe BpeMs B
YCIIOBUSAX AHTPOIIOTCHHOTO BO3JCUCTBHS, HEOOXOIUMO Kak JIJIsi TIOHUMaHUS OCOOCHHOCTEH
COBPEMEHHBIX KJIMMATUYECKUX M3MEHEHUH, TaK ¥ MPOTHO3MPOBAHHS KIMMATHYECKHX
MIPOIIECCOB B OyAyIIEM.

CoBpeMeHHbBIE JTOHHBIE OTJIOKEeHHsT OHEXCKOro 03epa OTIMYAlOTCS Pa3sHOOOpazueM Hu
MIECTPOTON pachpeeNieHusI: B IEHTPAIBHBIX paifloHaX Ha rTyOMHaxX Oojee 35 M HaKaIUTMBAIOTCS
MUHEPATbHBIE OMOXEMOTEHHBIC WJIbI, B MAIbIX MPOAYKTUBHBIX 3aJUBaX — WJIbl, 00OTAIlEHHBIE
OpPTaHWYECKUM BEIICCTBOM, JIMTOpPAIbHAS 30HA TMPEUMYIISCTBEHHO IIECYaHas, B CEBEPHOM
YacTH 3aJIeTalOT BallyHHO-TaJ€UHble OTIOXKeHUs. JIOHHBIE OTJIOXKEHUs, 3arps3HEHHBIC
B3BEIICHHBIM MAaTEPHAJIOM aHTPOIIOTEHHOTO MPOUCXOXKIACHHUS (DOPMHPYIOTCS B 3aIMBax, Ha
Oeperax KOTOPBIX PaCONIOKEHbI KPYITHBIE TPOMBIIIUICHHBIE IIEHTPHI.

[lenpto TpeACTaBICHHONW pPa0OTHI SBISIIOCH BBISBICHHE 3aKOHOMEPHOCTEH W3MEHEHHS
XUMHYECKOTO COCTaBa COBPEMEHHBIX JOHHBIX OTJIOXKEeHHH OHEXKCKOro o3epa Ha OCHOBE
M3YYEHHUS BEPTUKAIBHOTO pAaCIpeNeieHHs] XapaKTepUCTHK B MOBEPXHOCTHOM 20 cM clioe u
COTIOCTABJICHUS C JAHHBIMU HAONIOJACHUN 332 XUMHUYECKHMMH COCTAaBOM IMOBEPXHOCTHBIX MPOO,
noiay4yeHHbIMU 3a TiepuoA ¢ 1970 mo 2015 rr.. AHanu3 aHTPONOTeHHON Harpy3ku Ha OHEXCKOE
03epo B ATOT MEPHOJ TOKa3ajl, 4TO HauOoliee BHICOKHI YPOBEHb BO3JICUCTBUS OKa3bIBAIOT
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XO03s5ICTBEHHO-OBITOBBIE CTOUHBIE BOJBI ropofoB Ilerpo3aBoack m Konpomora, BTOpBIM 10
3HaYUMOCTU (AKTOPOM SIBIIAETCS — TOPHOJOOBIBAIONIASl OTPACHb, HATPY3KU OT IPEINPUITUN
JIECHOM OTpaciy M CEJIbCKOTO XO35CTBAa OLIEHMBAIOTCA KaK MUHUMAJbHBIE, 3 €€ MAaKCUMYyM
npuxoauics Ha KoHer[ 80-X rogos npomuwioro Beka. (Kpymaeitmme...2015).

WnoBele TOHHBIE OTJIOKEHHSI MEPUOTUYECKH OTOMPATINCh B AKKyMYJISILIMOHHOH 30HE
Pa3IMYHBIX palOHOB 03€pa MOPIIHEBOW TPYOKOH. XMMHYECKUN COCTaB M (PHU3UKO-XUMHUECKHE
CBOMCTBa OCaJKOB OLEHHBAIHCh MO 15 mokaszatensm. B NOHHBIX OTIIOXKeHHsX «In Situy
MOTEHIIMOMETPHUUECKUM MeTOI0M omnpenesuii PH (crexistaubii aaekTpon) u Eh (Pt-amexrpon
¢ pobaBkoil menmaropa Tpunon-b). B maboparopuu BO BI@XHBIX JIOHHBIX OTJIONKEHMSIX
OTIpEeIISIIN €CTECTBEHHYIO BIAXXHOCTh, IMOPUCTOCTb, YIENbHYIO Maccy (TpaBUMETpUUYECKUE
metonel 1=20°C, 105°C), pactuTenbHble HTUTMEHTHI (CHeKTpodoTOoMeTprdeckuii MeTon (
A=663, 645, 630, 750 nm) mocne skcTpakuuu B anerone), Fe m Mn (poromerpuueckue
metoabl ¢ (opmanpaokcumoMm (A=450 nm) u o-¢penantposmHoM  (A=510 nm) mociue
kurstaenust ocanka ¢ 1 N HySO4 B Teuenne 1 waca). B cyxmx ocankax (mocie Cymikd mpu
KOMHATHOH Temnepatype) onpezneisin Corg (okucnenue rpynta ¢ Ko,Cr,07 B pactBope H»SO4)
HOTEepIO MpH TpoKaiuBaHuu (rpaBumerpuueckuii meron , T=550 °C), a3oT (Nii) u dochop
(Prot) (THTpUMeTpHYEeCKUH ¥ (POTOMETPUYECKUN METOJbl TIOCIE OKUCICHHS  JOHHBIX
ornoxennid B HySOs mo Keemppamio). Ananu3 meramnoB (17 mokasareneil) MpOBOAMICS
aTOMHO-a0COpOIIMOHHBIM MeTOIoM U MeTosioM ICP MS.

W3yueHHBIE TOHHBIE OTJIOKEHHS SIBIISIIOTCS MHUHEPAJTbHBIMU OCA/JIKaMU: OOJBIIYIO YacTb
OTJIOXKEHHUH COCTABISIOT KpeMHHH, kene30 u amomunuii. CootHornenue SiO,/(Fe,03+Al,03)
pasHo 3. lllernoyHo3emMenbHBIC 3JEMEHTHI MPE00IIAAAl0T HAJl MEIOYHBIMU, YTO, TIO-BUIHMOMY,
MO>KHO OOBSICHUTH HAJIMYMEM OCHOBHBIX MOPOJ Ha BojocOope. BepTukanbHble pacipeneacHus
XapaKTEPUCTHK IPAaHYIOMETPUIECKOTO U XUMHUECKOTO COCTaBa (KaK MaKpOKOMIIOHEHTOB, TaK
U MHUKPOKOMIIOHEHTOB) B IOBEPXHOCTHOM CJIO€ JOHHBIX OTJOXEHHUH (0COOEHHO 3aJUBOB,
MOJIBEP)KCHHBIX BIUSHHUIO BOJ| KPYIHBIX pEK) YKa3bIBAalOT Ha HM3MEHYMBOCTH IpoIecca
0CaJIKOHAKOIUICHUS B TedeHue nocineanux narugecatu jet (bemkuna, 2005). Tak, Hampumep,
B JIOHHBIX oTioxeHusx Ilerpo3zaBoackoil ry0sl Ha rinyOuHe 8-9 CM HaxXOIUTCS MAaKCUMYyM
COJIEp’KaHUsl KPEMHUS 1 MUHUMYMBI COJIEpKaHUsl BCEX JIPYTHX DJIEMEHTOB M OPTaHMYECKOTO
BEIIECTBA, KOTOPHIE 110 Pe3yIbTaTaM NATHPOBAHHS KOJIOHKH 1m0 2°Pb u *’Cs ormocsTes K
nepuony c¢ 1963 mo 1978 r.. IlpuunHON MHTEHCHBHOIO BBIHOCA TEPPUTCHHBIX B3BECEH C
BOJIOCOOpa, CKOpee BCETO, SBISIOTCS MEITHOpPAIUs M pacIlIMpeHue MIONIAIN CeIbX03yroAnii B
cemuaecsToie roabl. OmnpeneneHHbIM BKJIaJX, BO3MOXKHO, BHECIA 3acTpOHKa MPUOPEKHON
tepputopuu T. [leTpo3aBojcka. B pesynprare pa3nuyHbIX 3eMIICYCTPOUTEIHHBIX MEPOIPUSTHIA
BeiHOC B [leTpo3aBojckyro ry0y Takux a3jiemeHToB kak Fe, Mn, V, As, Cd 3HauuTensHO
yBenuumics. Hanbomnpine n3mMeHeHus npousouuid B HakormieHun Mn. Heobxoaumo Taxxke
OTMETHTb, YTO COJIepKaHue OONbIIMHCTBA HccnenoBanHbix MeTayuioB (Na, K, Mg, Al, Ca, Sc,
V, Cr, Co, Ni, Cu, Sb, Pb) B moBepxHoctHOM (0-1 cM) cltoe TOHHBIX OTJIOKEHUH BBIIIE, YEeM
CpeHee M0 KOJIOHKE, YTO TaKKe MOXKeT ObITh MHJIUKATOPOM M3MEHEHHs BHEIIHUX YCIOBUil, B
TOM YHUCJIE U KIMMAaTUYECKUX, TPOU30IIEAIINX 3a nocaeaauel0 ner.

Bbuto BBISBIEHO, YTO OPraHMYECKOE BEIIECTBO M OHMOTrEHHBIE 3JIEMEHTHI 00JalaloT
HanOOJbIIed W3MEHUYMBOCTHIO B XHMHYECKOM COCTaBe OCanakoB.  KOHIIEHTpalMOHHBIC
npodun Takux nokasareneil kak Copr, ILILIL., Nopr, P oTpakaror mpouecc ero HakormieHus u
TpaHcopMaliK M0 Mepe 3aXOpOHEeHHs B JOHHBIX oTioxkeHusx (berkuna, 2006, 2014, 2015).
KoHueHTpaius BemecTB B MOBEPXHOCTHOM HaWJIKe OJM3Ka K COCTaBy MOCTYMAIOUIEH Ha JTHO
B3BeCH. Ecii yCIIoBUS cCeIMMEHTAIU He MEHSIOTCS, TO TI0 Mepe IECTPYKIIMH €r0 COJIepKAHNE
MOHOTOHHO yMEHbIIaeTcsi ¢ TiayOuHoi. KoHUeHTpaloHHbIE TpOoQHUIN IOKa3aTenei
opraHuueckoro BemiectBa Uil OHEXCKOro o3epa HE SBIAIOTCS MOHOTOHHO YOBIBAIOLIUMU
(oTMedaeTcsl HaM4YMe JTIOKAbHBIX MAaKCUMYMOB). HepaBHOMEpHBIN XapakTep ero MOCTYIICHHUS
B JIOHHBIE OTJIOXKEHMSI TaKXKe OTpakaeTcs Ha KOHIIEHTPAIMOHHOM mpoduiae  peaokc-
YyBCTBUTEIBHBIX 23yieMeHTOB (F€, Mn), BbI3BIBas HX nepepacnpereseHue BIUIOTh 0
o0pa3oBaHUsl PYIHBIX MPOCIOEK HAa TEOXHMHUYECKOM Oaphepe, KOTOpble MpU OTCYTCTBUU
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BOCCTAQHOBUTEIISI MOTYT COXPAHATHCS B TOJILE AOHHBIX OTJIOKEHHH JuinTenbHoe Bpems. Eciu
KOHIIGHTPALMOHHBIA Npopuib jxene3a (YepeqoBaHUE MHHMMYMOB U MAaKCHUMYMOB) MOXET
ObITh OOBSACHEH KOJEOAHMSIMHU NPOAYKIMOHHBIX IPOLECCOB B 3alMBE, TO BO3pOCIIEe Ha
HOPSIOK  COJEp’KaHME MapraHiia B IIOBEPXHOCTHOM CJO€ IO CPaBHEHHMIO CO CPEJHHUM
3HaYEHHUEM 10 KOJIOHKE, TOJBKO JHMATeHETUYECKUMHU MPEoOpa3oBaHUSIMU B 0CAJKE OOBSICHUTH
Helb3sl. MOXKHO MpPeanoaoXKHUTh, YTO HakomieHue MN CBA3aHO ¢ HMHTEHCHBHBIM BBIHOCOM
ATOTO 3JIEMEHTa C BOJOCOOpHOH Tepputopuu. Heo0XoauMo Takke OTMETHTh, YTO BBICOKHE
KOHIIGHTPAallMM MapraHia W J>Kejle3a B JOHHBIX OTJIOXKEHUSX COOTBETCTBYIOT BBICOKUM
KOHIICHTPALMSM PACTBOPEHHBIX ()OPM ITHX DJIEMEHTOB B ITOPOBBIX BOJIAX.

OOparaer Ha ce0s1 HE TOJIBKO HEPABHOMEPHBINH XapakTep paclpelielieHus rokas3aTesen
OpPraHMYECKOI0 BEILECTBA MO BEPTHUKAIU OCAJKa, HO U HEKas YCTOWYMBas MEPUOJUYHOCTH B
U3MEHEHUH KOHILIEHTPALUi 3TUX 3JEMEHTOB B IOBEPXHOCTHOM ciioe: MakcuMymbl N u P
CIEIYIOT 4epe3 5 JjieT nocie MakcuMyMoB Cgpr M KaK IPaBUIO COOTBETCTBYIOT JIOKAJIbHBIM
MHUHHMYMaM €ro COZEp)KaHus B ocajke. BrogHe BEposTHO, UTO Takas JUHAMUKA CBsI3aHA U C
0COOEHHOCTSIMH Pa3BUTUSI OMOJOTMYECKHX IMPOIECCOB B BOJHOM TOJNIIE, MPOUCXOSAIINX
BCJIEJICTBHE HEPABHOMEPHBIX U3MEHEHUI BHEIIHEH OMOreHHOM Harpys3ku ¢ OJHOM CTOPOHBI, U
C OCOOEHHOCTSIMU TpaHC(OpMallMd OPraHMYECKOro BELIECTBA B JOHHBIX OTJIOXKEHHUSAX — C
JIPYTOH.

Kpowme snementHoro cocrasa (C, N, P), «psiMbIM» MHIMKAaTOPOM Pa3BUTHUS MPOIECCOB
3BTPOPUPOBAHUSA BOJOEMA B JIOHHBIX OTJIOKEHUSX SIBISETCA COJCPKAHHUE DPACTUTEIIBHBIX
nurmMeHToB U (eodernna. Tak, B pabore aBropa (bemkmna, 2011), Obul0 TOKa3aHO, YTO
comepxkanne ChIA u deopurnna xopomo «kapTUPyHOT» apeajbl NMPOAYKTUBHBIX 30H B
OosplIX BOJOEMax. BepTukanpHOE pacmnpenenieHrue d3TUX IIOKa3aTelied TakkKe JaeT
uHpopMaLKoo 00 HCTOPUM DPAa3BUTHUSA INPOLIECCOB B HedaBHeM npouuioM. Hampumep, mis
pacnpenenenus aepuBaToB xsopo¢pusuia Ilerpo3aBojackoil ryObl XapaKTepHBl BBICOKHE HX
KOHIIGHTpalluM B BepxHeM (8§ cM) clloe JOHHBIX OTJIOXKEHUH (B TpU pas3a BbIIIE, YEeM B
HUKHEM), UYTO CBUJETEIBCTBYET O PE3KOH CMeHe Tpo(pUUecKoro craryca 3ajluBa B
BocbMujiecaThle roabl. KoneGanus B coepkaHMM MUTMEHTOB B BEPXHEH 4acTH KOJIOHKU MOTYT
yKa3bIBaTh HA HEPAaBHOMEPHBIN XapaKTep pa3BUTHS MPOLIECCOB IBTPO(UPOBAHUS B 3aJIMBE, TEM
6osee, YTO B JIOHHBIX OTJIOXKEHHUSAX OPYTUX CTaHLMH 3aJuBa (B TOM YHCIE U MPUOPEKHBIX)
Ha0JII0/1aeM HJIEHTUYHBIN PUBEIEHHOMY BBIILIE XapaKTep MUTMEHTHOTO MPOQUIISL.

B 3axmoueHne HEOOXOJMMO OTMETHTb, YTO JOHHBIE OTJIOKEHHS SIBISIOTCS XOPOLIMM
MHAMKATOPOM pa3BUTHUSI MPOAYKLHMOHHBIX IPOLECCOB B O3€pe U JMHAMHUKA IOKa3aTenei
XUMHYECKOTO COCTaBa OCaJKa OTPaKaeT M3MEHEHUs IPOLIECCOB  CEIMMEHTOIEHE3a
OpPraHMYECKOI0 BEIIECTBA, OMOreHHBIX AJIEMEHTOB, Kele3a U MapraHua B OHEXKCKOM o3epe.
M3MeHUnBOCTh COAEpXKAHUS XMMUYECKUX 3JIEMEHTOB HEOPraHMYECKOH yacTh ocajka 3aBHUCHUT
OT W3MEHEHUs TePPUTEHHOM COCTaBIIAIOIIEH BOJHOIO CTOKA.

HccnenoBanue BBIMOIHEHO 3a cyeT rpanTa Poccuiickoro Hayunoro gonaa (mpoekt Nel4-
17-00766).
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PERIGLACIAL LAKE SYSTEMS ON EARTH'S THIRD POLE

Bernhard Diekmann
Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research

Periglacial lake systems and their catchments were studied on the Tibetan Plateau -
known as "Earth's Third Pole" - for the relationship between lacustrine depositional
environments and the influence of monsoon and central Asian climate since the late glacial to
Holocene stage. Geomorphological investigations of near-shore zones and ancient terraces give
insight into lake-level changes and permafrost dynamics at 4000-4500 m a.s.l. Sediment cores
were used to infer temporal changes in riverine discharge. The approach was directed towards
the interpretation of allogenic materials in lake sediments related to changes in runoff, and the
mineralogy and geochemistry of endogenic carbonate phases, which reflect the supply of
dissoved elements to the lake. Deeper lakes on the northeastern Tibetan Plateau were mainly
controlled by the monsoon system during the Holocene, although non-climatic forcing by
tectonic tectonic events crucially influenced the hydrological system by changes from closed to
open systems. Orographic barriers strongly influenced the extent of moisture supply from
southern sources. The early Holocene generally was characterized by extended shallow lakes
across the plateau that dried out during the mid- to late Holocene. Modern warming - as in
Siberia - is revealed by the formation of thermokarst lakes at permafrost-affected locations.

RESPONSE OF SIBERIAN TREELINE FORESTS LAGS BEHIND CLIMATE
WARMING REVEALED BY INDIVIDUAL-BASED MODELLING
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Throughout the last decades, climate change led to a dramatic increase of air
temperatures in the Arctic. As a consequence, vast tundra areas might be transformed to taiga
by re-colonization of trees, which are released from temperature limitation. The geographical
position of the Siberian treeline, which is dominated by larch species, is predicted to shift
farther north. However, major uncertainties prevail in predicting the speed and magnitude of
treeline advance due to complex interactions of intraspecific processes determining tree stand
dynamics. For this reason, we developed an individual-based and spatially explicit model
(LAVESI) and calibrated it with forest stand data collected on two joint Russian-German field
surveys along transects spanning the treeline at the Taymyr Peninsula, Russia. To achieve a
most realistic model, each life history stage of the larch individuals is handled explicitly, and
the model’s processes were adapted to observed patterns of surveyed tree stands for the
dominant larch tree species, Larix gmelinii. We found by performing a local sensitivity analysis
that simulated results depend only at a low level on the input parameters, hence it supports the
credibility of simulated results. The model was used for two simulation experiments: first, we
present regional-scale simulations testing the model's performance at the Taymyr Peninsula
ranging from 64-80° N and 92-120° E. In a second experiment, we tested the influence of
warmer and cooler climates on simulated populations. Our results indicate that already the
recent temperature rise of c. 4 °C will allow forests to expand farther north by roughly one
degree until the end of the 21% century, when no seed limitation hinders populations to migrate.
Furthermore, a climate warming will be accompanied by the densification of populations, but
with a time-lag of decades. We conclude that dense tree stands will form rapidly after an initial
migration north, which is accompanied by a positive feedback to global temperatures.

Population genetics and individual-based modelling - Siberian treeline dynamics in a
warming climate.

POPULATION GENETICS AND INDIVIDUAL-BASED MODELLING - SIBERIAN
TREELINE DYNAMICS IN A WARMING CLIMATE
Stefan Kruse ®, Mareike Wieczorek ®, Florian Jeltsch®, Luidmila A. Pestryakova ¢ and Ulrike
Herzschuh?
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Alfred-Wegener-Institute
Potsdam, Germany
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Institute of Biochemistry and Biology,
University of Potsdam
Potsdam, Germany
¢ Department for Geography and Biology
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Yakutsk, Russia

It is unclear how fast arctic treeline will advance north in the next decades. One of the
most determinant factors of tree migration is the ability to disperse seeds (and pollen). Hence,
to realistically forecast the migration of tree species in a dynamic vegetation model, it is crucial
to incorporate reliable estimates of dispersal. Classical methods, for example counting seeds in
seed traps, have been used to describe local dispersal abilities but are not applicable to give
precise estimates on rare long-distance dispersal events. In this study we try to overcome this
with the help of modern molecular techniques to assess an estimator for gene flow. First, we
infer the cryptic signal of heritage among larch (Larix) individuals with the help of nuclear
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microsatellites to study the migration history among established tree stands and for different
time-cohorts. We analyse the genetic structure of larch populations for several latitudinal
transects spanning north-to-south from tundra to open taiga forests in Siberia and additionally
of several age cohorts which established throughout the last century in prevailing cold and
warm periods. Second, with the information about past and actual connectivity of tree stands in
a changing climate, we aim to calibrate the dispersal processes of our individual-based and
spatially explicit vegetation simulator model for larches in Siberia (LAVESI). Using
downscaled global climate models and 'representative carbon pathway' (RCP) scenarios it
seems to be feasible to project the future treeline in Siberia. We show results of simulations
with an enhanced version of the model originally developed by us to study local population
dynamics of larch forest stands in changing climates. Finally, we present challenges for
inferring a good estimator for dispersal and connectivity among sub-populations in a
continuous population and about the incorporation of these estimators in the model.

GEOCHEMICAL INDICES OF ENVIRONMENT IN MODERN LACUSTRINE
SEDIMENTARY RECORDS

Kalugin I.A., Darin A.V., Tretyakov G.A.
Sobolev Institute of Geology and Mineralogy of SB RAS (Novosibirsk)

Geochemical indicators are containers for paleoclimatic information, that are translated
correctly in the time series of natural hydro-meteorological parameters. Indices of physical and
chemical environments are traditionally based on the chemical equilibria of minerals with
pore/basin water, on the sorption properties of matter and isotope fractionation.

TFEOXUMHNYECKUWE UHAEKCbHI OHEHK BHEILTHUX ®AKTOPOB
COBPEMEHHOI'O O3EPHOT'O OCAJIKOHAKOIIVIEHUA

Kamyrun U.A., lapeun A.B., Tperbsxos . A.
HNucturyt reonorun u munepanoruu um. B.C.Cob6onea CO PAH (HoBocubupck)

HoBBIIl KOIMYECTBEHHBIM MOAXOJ K CO3JAaHUIO KIMMATHYECKUX IMAICOPEKOHCTPYKINN
OCHOBaH Ha pAa3BUTHUH BBICOKONPOU3BOAUTENIBHBIX aAHAIUTUYECKUMX MeTonoB. Ilpu sTOM
TpPaJMLMOHHbIE B MaJCOKINMAaTUYECKHX HUCCIEIOBAHUSAX OOBEKThl — KEPHbI O3€PHBIX JOHHBIX
OCAaJIKOB — CTAHOBSTCS MCTOYHMKAaMH HOBOM HMH(oOpmaruu Oosnee BBICOKOro kauyectBa. s
MOJIyUYEHUS UCXOJHBIX TIEOXMMHYECKMX JIaHHBIX  pa3paboTaH  KOMIUIEKC  METOAMK
AHAJTUTUYECKOW MUKPOCTpaTUrpaduu Ha OCHOBE PEHTTEHO-(IyOPEeCEeHTHOrO aHalu3a Ha
cuaxporpoHHoM wusnydueHun (POA CH). [lo pesynapraTtam anammza (GopmMupyroTcs 0asbl
JAHHBIX O pacHpeieNeHUH OONbIIOro Habopa MHUKPOAJIEMEHTOB MO INIyOWHE KEepHA C LIarom,
COOTBETCTBYIOIIMM BPEMEHHOMY pa3pelleHri0 B OAMH rojJ. Takue naHHbIE 0o0ecrnedyuBaroT
UCIIOJIb30BAaHUE COBPEMEHHBIX MaTeMaTHYECKUX METOJ0B 00paboTku. MBI paccmaTpuBaem
FeOXUMHUYECKHE WMHIUKATOPhl B KAauyeCTBE HOCHUTENEH mMaleoKIMMaThyecko HHpopmanuu,
KOTOpBIE ~ KOPPEKTHO  IIEPECUMTBIBAIOTCSI ~ BO  BPEMEHHBIE DSl IPUPOJHBIX
TUIPOMETEOPOJIOTMUECKUX MapamMeTpoB. st kanuOpoBku TpaHCpepHbIX (YHKIUH MepeBoja
reOXMMUYECKUX HHJEKCOB B MCKOMBIE MapaMeTpbl HEOOXOAMMO HMMETh MHCTPYMEHTAIbHbIE
3aIKCHU B AECATKH - COTHH JIET.

B o0miem ciyyae JOHHBIE OCAJIKH CIIOKEHBI ATFOMOCHUIIMKATHOM KIIACTUKOM, XUMUYECKU
OCaX/ICHHbIMH KapOOHATHBIMU MHHEpaJaMHU - HOBOOOPA30BAHMUAMU U OPraHMYECKUM
BELIECTBOM AJNIOXTOHHOI'O U ABTOXTOHHOI'O IPOUCXO0XkACHUA. COOTHOLIEHHE 3THX Tpex
KOMIIOHEHTOB ONpEJENAeTCS BHEIIHUMHU (PU3HMUECKUMH M XUMHUYECKHMH (PaKTOpaMHu, 4TO
MO3BOJISIET pelIaTh pa3HooOpa3Hble 00paTHBIC 3a/1a4l  BOCCTAHOBJICHHS BHEIIHUX YCIOBHA IO
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COCTaBY OCAQJIKOB, C TOMpPaBKaMH HAa BTOPUYHBIC MMOCTCEIMMEHTAI[MOHHBIE MPEOOpa3OBaHMUS.
NHaukaTopel MOTYT XapakTEepU30BaTh KaK CE30HHBIC, TaK WU MHOTOJIETHHE (IyKTyalWH, B
3aBUCHMOCTH OT PEXHMa MOCTAaBKH BEIECTBA B 0ACCEHH M TOTHOTHI JOCTIKEHUS XUMHUYIECKHIX
PaBHOBECHUM B CHCTEME BOJIa-0CaJioK. B cuiry pasHoOOpa3us MCXOIHOTO COCTaBa MHUTAIOIIUX
nopoa M OUOMPOAYKIIMK aOCONIOTHBIE COACPNKAHHS DJIEMEHTOB CHIBHO KOJEOTIOTCS OT
00beKTa K OOBEKTY. DTO HE IMO3BOJIACT NMPHU IMOMCKE aHAJOTUHA ONMUPAThCS HA YCPETHEHHBIS
I00aNbHBIC OIEHKH . TeM He MeHee, MPU PEKOHCTPYKIIUAX BIOJTHE JOCTATOYHO MCIOIH30BAThH
OTHOCHTEJIbHBIE KOJIeOaHMsI TIPH YCIIOBUHM HEOOXOIUMON TOUHOCTH OTIPE/ICIICHHUS.

DneMeHThl 00M0MOUHOM MuHepanbhoi wactu (Si, Al, K, Rb, Ca, Sr, Ti , Y, Zr )
OTPaXKAIOT KOJIMYECTBO aTMOC(EPHBIX BBIMAJACHHUMN, TBEP/IbI CTOK M JIOJIIO CIa00 BBIBETPEIIOM
TeppureHHoN (pakuuu. XapakTepHble st opranndeckoro Bemiectsa snementsl (C, N, Br, |,
U) cBsi3aHBI CO CPEIHETOAOBBIMH M3MEHEHHSAMHU TEMIIEpaTyphbl 4epe3 OMOMpPOAYKTHBHOCThH Ha
BOIOCOOpEe U B BOJHOM OacceitHe. Ayturenneie kapOonatel (Ca, Sr, MQ) marT ce30HHBINH U
MHOTOJICTHUH OTKJIMK Ha TEMIIEpaTypy U COJCHOCTh. PeHTreHoBckas mioTHOCTh (XRD,
Co/Inco) mokaspIiBaeT JAMHAMHUKY MPUTOKA BOJBI M TOTOKa HaHOCOB. OTaeiabHBbIC HamboJiee
BBIPOKCHHBIC CHUTHAIBI TPUTOIHBI IS HMICHTU(PHKAIMKA reorpad)UuecKuX HCTOYHUKOB
BeIleCcTBa WM (PHU3HKO-XUMUUeckux OapbepoB (Fe, Mn, Mo) - okwucieHHe-BOCCTaHOBIICHHUE,
TEeMIeparypa, COJEHOCTb U Jp. AOCOJIOTHBIE OIICHKM TE€OXMMHMUYECKUX HHIUKATOPOB
BapbUPYIOTCS OT 00BEKTa K OOBEKTY, TIOITOMY KaTMOPOBKA WX MPOBOJMTCS IO CHHXPOHHBIM
MOTOHO-KJIMMATHYECKUM JIaHHBIM HMJIM 10 (U3UKO-XUMHYECKUM MojeiasiM. C IOMOIIbIO
nepeBoaHbIX (QYHKIMK Tuma kimuMatr = F (reoxumun) (HOpPMHPYIOTCS BPEMEHHBIE PSIIBI
OCHOBHBIX KITUMaTHYECKUX MapaMeTpOB Ha BCIO AJMHY OMPOOOBaHUs KOHKPETHOTO pa3pesa.
Pemienne 3amau uaeTr mo Tpem HampaBieHUsIM — 1) ompedenenue npocmpaHcmeeHHO2Oo
UCMOYHUKA 6eujecmad TIPOU3BOJUTCS HA OCHOBAaHUHU CXOJCTBA TUIOMOP(MHBIX MHUHEPAIOB U
2JIEMEHTOB B OCaJKaXx W B MOpPOAAaX CyOCTpara, BBIXOAAIIMX Ha IUIOMAAN BoJ0cOOpa.
Pesynbrar  gocturaercs  ompoOoBaHUEM JOHHOTO  MaTepuanga W3  TPUTOKOB.
2) puzuueckue napamempuvl 0CAOKOHAKONJeHUs. — OIIEHKa CKOPOCTEeH HAKOIUICHHUS BEIECTBA.
DneMeHTHBIN cocTaB (Co/iep)KaHne, OTHOIICHHUS U CyMMa HECKOJIbKIX KOMIIOHEHTOB) U 3aIllUCH
PEHTT€HOBCKON IUIOTHOCTH OOHapyuBaroT Ha aHamuTuueckux POA CHU  npoduisax
PUTMHYHBIE KONeOaHUsI, 00YCIOBIECHHBIE CE30HHBIMU (PaKkTOpamH - JIEJOCTaBOM U BECEHHe-
JICTHAMH TTABOJIKAMHU. DTU JJAHHBIC UCITOJIB3YIOTCS KaK JUTSl TIOJICYeTa TOJUIHBIX PUTMOB, TaK U
JUISE KOPPEKTUPOBKH MAacCOBBIX CKOPOCTEH HAKOIUIEHUS. XUMHUYECKHI, MHHEPAIOTHYeCKHMA
COCTaB, IUIOTHOCTh, TPAHYJOMETPUS W MOIIHOCTh CE30HHBIX CJIOWKOB, KaK IPaBUJIO,
OJIHOTUITHBIE B KJIACTHYECKUX CIIOMCTHIX OTJIOKEHHUSX OJHOTO O0BEKTa, 3a HMCKIUYCHUEM
KatacTpopuyeckux cOObITHH. 37ech HambOJee OTYETIIMBO BBISABJICHBI TOJUYHBIC KOJEOAHUS
conepkanuil anromocriinkarHor kommoneHTol Sty Rb, K, Ca, XRD u np. u ux otHomeHwuii. B
YaCTHOCTH, OTHOIIeHHe Rb/Sr mpomoprimoHambHO TPaHYJOMETPUYESCKHM ITOKA3aTeslsIM H,
COOTBETCTBEHHO, CKOPOCTHU HAKOIUIEHUSI 00JIOMOYHBIX Macc (kKoieOaHWi TBepAoro croka). B
JIPYTHX CIydasX, OHO MOXET HWCIIOIb30BaThCA IS OIEHKH CTENICHU BHIBETPUBAHUS H
HMCTOYHUKOB TeppPUTEeHHOTr0 BemecTBa. Oboramennsie Mn mpocion, KOpku U MUKPOKOHKPEIIUU
MapKUPYIOT 3aMeJJICHUE W TEePEPHIBBI OCAJIKOHAKOIUICHHS B OKHUCIIUTEIBHBIX YCIOBHUSIX Y
rpaHuibl Boga-ocanok. Benuunnel Ca/Ti u Si/Ti Takke MOTyT 00ecneunTh TaHHbIE 00 dPO3UH
U CHOCE TEPPUTCHHOTO BENIECTBA pPEKaMHW W BETPOM I10 OTHOIICHUIO K OHMOJOTHYECKOMN
MPOIYKTUBHOCTH 03€p.

3) Kauecmeennas oyenKa HEUWHUX HaKMopos/06CMAHOBOK OCAOKOHAKONLEHUSL NO OHOBLIM U
AHOMANLHBIM COOEPAHCAHUAM dNleMeHmOo8 6 ocaoke. VIHIEKCHl (U3UKO-XMMHUECKUX 00CTaHOBOK
TPAIUIIMOHHO  0a3upyloTCI  HAa  XUMHUYECKHMX  PaBHOBECHSIX  MHHEPAJIOB c
MOPOBBIMU/OACCEHTHOBRIMU ~ BOJIaMU, Ha  COpPOIIMOHHBIX CBOMCTBaxX BEMmIECTB W  Ha
(dpakIMOHUPOBAHUK HM30TOMOB. B mocienHnee Bpemsi OOJbIIIOC BHUMAaHHUE YACISCTCS TaKXKe
OouonornyeckuM (GakTopaM B MHHEPAIOOOpPAa30BaHMM M OCAXKICHHHM YacCTHI. XOPOILIO
W3BECTHBIC TIETPO- W TCOXUMHUYECKHE MOMYJIH JAlOT HEKOTOPhIC YCPEIHEHHBIC OIICHKH Ha
MOJTYKOJTMYECTBEHHOM YPOBHE, IOCKOJBKY OHH BBIBOISATCS M3 HEKOTOPHIX O000OIIEHHBIX
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MEXAaHHU3MOB BBIBETPUBAHUS, TPAHCIIOPTA, MEXAHMUYECKOTO W XUMHUYECKOTO OCAXKICHUS U
BTOPUYHBIX M3MEHEHUIl BemiecTBa. K HUM OTHOCSTCS, HampuMmep, TUAPOIU3ATHBIA MOIYIb
(AI203+Fe203/S102), antomokpemuueBbiii  mMoaynb (Al203/Si02), otnomenus Zr/TiO2 u
La/V, tutanoBenii wmonaynb (TiO2/A1203), otHomenune Ba/Sr mns pasaeneHuss MOPCKUX H
IIPECHOBOJIHBIX OCAJIKOB, MHAEKC XuMuuyeckoro BbiBeTpuBaHus (CIA), kamueBblii MOAyib
(K20/A1203), menounoii  moxynb (Na20O/K20), natpoBwiii Moxyias  (Na20O/Al203).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE YCIOBUS PEKOHCTPYUPYIOTCS C IMOMOLIbIO OTHOIIEHUM
Ni/Co u V/Cr, . DnemMeHTbl ¢ TEpEMEHHOH BaJIEHTHOCTBIO PEarupyloT Ha H3MEHEHUS
OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX YCIIOBUM, Kak ce30HHBIX (F€), Tak u MHoronetHux (Mo).
Conepxxannie Ca u orHomenuss Ca/Ti u Si/Ti UCIOAB3YIOTCS IS ONPEACICHUS W3MEHEHUS
TEMIIepaTypbl BOABI B 03€pax, MHTEHCUBHOCTH MCHapeHus W ypoBHS Boabl. Ca/Sr orpakaer
rOJMYHbIE (M MHOTOJIETHHE) KOJICOAHHS COJICHOCTH M TeMIIePaTyphl, HCTIONb3YETCs IS OLEHKU
CTENEHM YChIXaHUs, U KoueOaHull ypoBHS BOJ0eMOB. JKese30 pu HaJIMYUM CEpbl CBSA3bIBAETCS
B cynb(uIbl, a B BOJAaX HACHIIIEHHBIX YITEKUCIOTON (HOpMHUPYET CHUACPUT B OTCYTCTBHUE
pactBopeHHOro Kaibpius. Cimon Mn-obOoraimieHusi, KOpKM M KOHKPELMH, MPUYPOUYEHHBIE K
BEPXHUM CJIOSIM OCAJIKOB B OKHCIIUTEIBHBIX CUCTEMAaX, MAPKUPYIOT May3bl 0CaIKOHAKOIICHUS.
OTOT mepeueHb MAAJNEKO HE HCYEPHBIBET pPEaJbHO IpUMEHseMbIX Iokazareneid. Habop
MHIMKATOPOB KaK MPaBUJIO OTIUYAETCS AJI Pa3HBIX OOBEKTOB, HECMOTPS Ha CXOAHBINA COCTaB
OCaJKOB W OJIM3KHE BHEIIHWE YCIOBHS WX (QopMupoBaHus. VHTeprnpeTanuy BHENTHHX
YCIIOBUH, Oy4YEHHBIE 110 OCAJIKaM CMEKHBIX 03€p, MOTYT ObITh aHAIOTUYHBIMU B OTHOIICHUU
OJIHUX TPUPOIHBIX TAPAMETPOB, HO 3aMETHO OTINYATHCS [Tl IPYTHX.

Jns  kaxgoro oObekTa OOBIYHO BBIOMPAIOTCS COOCTBEHHBIC, MHUHEPAIOTUYECKU
o0ocHOBaHHbIE mOKa3aTenu. OpHako, pojb BHEUIHMX (DAKTOPOB MpPU HHTEPIPETALUAX
COOTBETCTBYET KAa4€CTBEHHOMY YPOBHIO, MOCKOJBKY PEIKHE H3MEPEHHs HE MOTYT ObITh
MPEJICTABICHBl B BHJIC BPEMEHHBIX PSJIOB, COMOCTaBHMBIX C BPEMEHHBIM pa3pelieHueM
ATAIOHHBIX HWHCTPYMEHTANBHBIX psAaoB. Haunbonbliero BHUMaHHS 3acTyKUBAIOT TaKUE
IPUPOJIHBIE 3alMCH, KOTOpbIe B KAKJOM KOHKPETHOM Ciy4ae 3HAUMMO KOPPEIUpYITCS C
OCHOBHBIMH THIPOMETEOPOIIOTUYECKUMU MapaMeTpaMu U MCTOIB3YIOTCS MPH KaTuOpOBKax Ha
0a3e MHCTPYMEHTAIBHOTO MOHUTOPHHIA, HAllpUMeEp, MO METEOJaHHBIM. VICKOMBbIE BHENIHHE
nmapaMeTpsl Takhe Kak ~TeMIepaTypa, COJEHOCTh, YPOBEHb 03€p, OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE TOTEHIMAIbl MOTYT TakKe OBbITh CMOJEIMPOBAHBI B aOCOJIOTHBIX
BeJIMUMHAX M0 (UBUKO-XUMHUYECKUM, OaTaHCOBBIM, H30TOMTHBIM U IPYTUM pacdeTaM pealbHbIX
cucTeM atMmocdepa-Boaa-nopoja.

ORGANIC MATTER CONTENT DYNAMICS IN LAKE SEDIMENT CORES OF
EUROPEAN RUSSIA AND HOLOCENE CLIMATIC CHANGES

D.D. Kuznetsov
Institute of Limnology, Russian Academy of Sciences, St.-Petersburg, Russia

The LOI analysis was conducted for more than 30 lake sediment cores from different areas of
European Russia. The common features of the Holocene dynamics of the organic matter
content are discussed.

JAAHAMMKA COAEP)KAHUA OPTAHUYECKOI'O BEHIECTBA B KOJTOHKAX
O3EPHBIX OTJIOKEHUU EBPOIIEMCKOU POCCHUM U PEKOHCTPYKIUSA
T'OJIOIEHOBBIX KIMMATHYECKHAX U3MEHEHUI

.. Ky3nenon
HNucturyt o3epoBenenust PAH, Cankr-IletepOypr, Poccus
dd_kuznetsov@mail.ru
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Amnanuz noreps npu npokanuBanuu (I1I1IT) sBasiercss OBICTPBIM U HEIOPOTUM METOJIOM
JUIs1 OLIEHKHU COOTHOILIEHUSI OPTaHMYECKOTr0 U MUHEPAIbHOIO BELIECTBA B JIOHHBIX OTJIOKECHUSIX.
OCHOBHBIMU TPUYMHAMU H3MEHEHUS JIAaHHOTO COOTHOLUEHUS B O3EPHBIX OTJIOXKEHUAX
ABIIIOTCS YBEJIMUYEHUE/yMEHbIIEHUE BKJIaJa MHHEPOT€HHOTO AaJIOXTOHHOTO MaTepuana u
yBeIMYEeHNE/yMEHbIIIEHUE IO OPraHOT€HHOTO aBTOXTOHHOTO KOMIOHEHTa. J[s1 HeGOoIbIInX
M0 IUIOIIAJIM BOJIOEMOB IMOBeACHUE TMOJaydeHHOM KpuBod wu3meHenus IIIIII no3Bomser
BBIIETIATh MEPUOJBI 3PO3UM U YBEJIMYEHHOI'O IMOCTYIUIEHUS MHHEPOI€HHOI'O aJNIOXTOHHOIO
BellecTBa ¢ BojpocObopa. Takoro popma mpoiecchl B TOJIOLIEHE YacTO BBI3BaHbl HayalloM
AQHTPOIIOTEHHOT'O BO3JICHCTBHS Ha TEPPUTOPUIO — CBEICHUEM JIECOM, PACHAIIKON BoAocOopa u
T.. DPO3UOHHBIE MPOLECCHl MOTYT OBITh BBI3BAHBI M Pa3HOOOPA3HBIMU MPUPOTHBIMU
(dakTopamu, KaKk HapuMep, MOXKaphl HA 3aJIECEHHOM BOAOCOOpE, SKCTpEeMalbHOE YBEINYCHUE
KOJIMYECTBA OCAJKOB Ha IUIOXO 3aKPEIUIEHHOM PacTUTENbHOCTHIO MOBEPXHOCTH BOJOCOOpA.
[Tpu ycpennennu nomydeHHbix 3HaueHuil [II1I1 BeIABNSIOTCS TpeH[bI, HanOoJee BEPOSATHOU
OPUYMHOM KOTOPBIX SBIISIIOTCS M3MEHEHHS OHOJIOTUYECKOW MPOJYKTHBHOCTH O3E€PHBIX
HKOCHCTEM, UMEIOUIEN TECHYI0 CBS3b C KIMMATUYECKUMHU XapaKTEPUCTUKAMH, B IEPBYIO
ouepeab Temneparypoi. BaxkHoe 3HaueHHE NMpU MHTEPHPETALUU UMEIOT HAaJIU4YHe U CTEIEHb
IPOTOYHOCTH, MOP(HOMETPUUYECKHE XaPAKTEPUCTUKN KOTJIOBUHBI, B MIEPBYIO OUYEPEAb YKIIOHBI
nHa, U penbed, PacTUTENBHOCTh M MOACTHUIAIONIME IMOpPOAbl BojgocOopHoro OacceiiHa. B
c1ab0IMPOTOYHBIX 03€pax C MaJIbIMHM YKJIOHAMHU JIHA U BOJOCOOPHOTO OacceiiHa BO3MOXKHOCTh
SPO3HOHHBIX TMPOLIECCOB HA BOAOCOOpPE BIUATH HA COOTHOIIEHHWE MHUHEPOTCHHOW H
OpPraHOI'€HHOM COCTABIIAIOIIEH B OTJIOXKEHUSAX LIEHTPAIbHOM YacTH BOJOEMa MHUHUMAaJIbHA.
COOTBETCTBEHHO JIaHHBIE 110 TAKMM KOJIOHKAM MPEJCTABIIAIOT OCOOBI HHTEPEC C TOUKU 3PEHUS
PEKOHCTPYKIIMM U3MEHEHUN OMOJIOrMYecKOM MNpPOAYKTUBHOCTH O3€pa U OIOCPEIOBAHHO -
KaueCTBEHHOW PEKOHCTPYKIMHU TEMIIEPATYPHBIX YCIOBHIA.
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Puc. 1. Cxema pacnonoxeHHs HCCIeT0BaHHBIX 03€p

Anamuz TIIIT nmpoeaeH ansa otTioxkeHuid Oosiee yeM 30 MallbIX MEIKOBOJIHBIX O3€p
ceBepa, ceBepo-3amnaja u nenrpa Esponetickoii Poccun (puc. 1). Matepuain nist uccnegoBaHust
oTOMpancs pycckuM TOphSHBIM OypoM B IEHTPAJIBHOM YacTU O3ep C TIAyOWH 10 7 M, NpHU
TEXHOJIOTUYECKOH HEBO3MOXKHOCTH OPraHHM30BaTh OypeHHE B IEHTPAIbHOW dYacTh o3epa
KOJIOHKH OTOMpaKCh CO CIUIaBUHBI. [lanee oOpa3ibl pa3doupanuck mo 2-5 cM (B 3aBUCHMOCTH
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OT OOmEeil MOUIHOCTH KOJIOHKHM) O€3 MpOIyCKOB. AHAJINW3 MPOBOJWICS MO TNPUHATOH B
UHCTUTYTE 03€POBEACHUSI METOIUKE - IEPETEPTHIE B IOPOLIOK, BBICYILICHHBIE IIPH TEMIIEpaType
105°, ocThIBIIME B 3KCHUKATOpe 1O KOMHATHOM TemmepaTypsl 00paslibl B3BEIIMBAIIUCH,
npokajuBaiuck npu temmeparype 5S00° B TeueHU 6 4acoB U, BBICYIIEHHBIC MPU TEMIEpaType
105° 1 ocThIBIIIME B 9KCUKATOPE /10 KOMHATHOM TEMIIEPATyphl, CHOBA B3BEIINBAJIHUCH.

[To auHamuke copep)kaHUs OPraHMYECKOI'O BEIECTBA B HCCIEIOBAaHHBIX O3EpPHBIX
pa3pe3ax  OTMEUEHBl  CIeIyloIIuMe  Hauboiee  4YacTo  BCTpEYAIOMIMECs  MEPHOMbI
OCaJKOHAKOIUIEHUS: 1) IMO3AHEIUIEHCTOLEHOBbI MMHEPOI€HHBI € HU3KMM HaKOIUIEHHUEM
OpPraHMYECKOT0 BEILECTBA; 2) PAaHHETOJIOLEHOBBIN C PE3KUM (B3PBIBHBIM) POCTOM COJEpPKAHUS
OpPraHMYECKOT0 BEIIECTBA; 3) PAaHHErOJIOLEHOBBII € MaKCUMaJbHBIM (32 BECb TI'OJIOLEH)
HAKOIUIEHHEM OPraHMYeCKOro BEIIEeCTBA; 4) paHHErOJIOLEHOBBIA C MPEKPALIEHUEM BBICOKOTO
HAaKOIJICHUs OPIraHUYeCKOro BELIeCTBA M 3PO3UEH; 5) CpeaHEroJOLEHOBBIH C BBICOKUM
HAKOIUIEHHEM OpraHMYeCKOro BEIIECTBA; S5) IO3AHETOJIOLICHOBBII C  yMEHbBIIEHUEM
HAaKOIJICHUs OpPraHMYEeCKOro BELIeCTBA JO MHUHUMAJIBHBIX 3HAYEHUH, crabuiuzanue u
HE3HAYUTENbHBIM TPEH/IOM K POCTY.

Ha pucynke 2 npecraBiieHbl THIMYHBIE CLICHAPUU I'OJOLEHOBOM TMHAMUKH HAKOIUICHHS
OpraHMYECKOro BellecTBa. ECTECTBEHHO, OHHU SBJISIOTCS TI'€HEPAIN30BAHHBIMH, pEAJbHOE
nosefeHue KpuBoi 3HaueHuid IIIIIT yacTo ocinoxkHEHO pa3HOMAcIITAOHBIMU (IIYKTYalUsIMH.
BaxHO Takke OTMETHUTh, YTO COCIUHEHHE HBIHE OOOCOOJEHHBIX O3EPHBIX KOTJIOBHH C
KPYIHBIMH BOJOEMaMHM M HUX H30JALUS OT IMOCIEAHUX B XOJIe IEOJOIMUECKOW HCTOpUHU
CYILIECTBEHHO OCJIO’KHSET JJaHHbIE CLIECHAPUU.
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MIH.c MAaKC.
COJICPERAANC OPTAHUTICCROTO BCTTICCTRAL
Puc. 2. Jlunamuka comepkaHusi OpraHUYECKOTO BEIIECTBA B MCCIICIOBAHHBIX 03epax

1) Cuenapuit crymendaroro maneHus. llocne TO3MHENICHCTOIICHOBOW  CMEHBI
MHWHCPOIrCHHOI'0 OCaJIKOHAKOIIJICHUS OpPTraHOTCHHBLIM, BBIPAXKCHHBIM B CTpaTI/IFpa(bI/II/I Ha4dvaJloM
(dbopMHUpPOBaHMS TUTTHH, TPOUCXOAUT pe3kuil moabeM 3HaueHui [1I1I1 u nx crabunuzanuein Ha
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MaKCHMaJIbHOM JUJIsI BCETO pa3pes3a ypoBHE (IepBasi CTymeHsb). [locie mpoaomKkuTenbHOro Tu60
KpPaTKOBPEMEHHOTO Mnepuojia MakcumainbHbiX 3HaueHuid [IIIII nmpoucxoauT peskuil cmnan
3HAUEHUH U UX MOCJENYyIoNIas cTadmim3anus (BTopasi cTyneHb). OuHANBHBINA Criaj 3HAYCHUN
[IITIT no MHUHMMAaJBHBIX 3a BECh pa3pe3, cTadbuiu3anus U caabo BBIPAKEHHBIM TpeHI K
MOBBIIIEHUIO B TOBEPXHOCTHBIX 00Opasiax (Tperbs cTymneHs). 2) ['opbooOpasHblil crieHapuil.
PocT oprannyeckoro BeuecTsa B OTI0KEHUIX IPOUCXOIUT MOCTENEHHO, JOCTUras MaKCUMyMa
B CEpPEIMHE pa3pesa, MOCIe YEro MpoucxXoauT nocreneHnoe najaenune sauenui [I1I1. Mrorna
B CepelrHEe pa3pe3a OTMeuYaeTcsl BBIPAXKEHHBIM craj HakoruieHus opranuku; 3) CreHapuit
IIOCTEIIEHHOI0 pocTa. Bech TroJIolleH MPOUCXOJUT IOCTENEHHOE YBEIMUYEHUE COIECpHKaHUS
OpPraHWYECKOI0 BElIecTBa B OoTioKeHUsIX. 4) [lnaroobpa3nsrii crienapwuii. [locne peskoro pocra
3HAUEHUN B HMJKHEH 4YacTH pa3pe3a, Ha MPOTSHKEHUH BCETO IOJIOIEHA YCJIOBUS HAKOIUICHUS
OpPraHMYECKOTO BEIIECTBA MEHSIOTCA HE 3HAYUTENbHO. MOXKeT ObITh OTMEUYEH HE3HAUUTEIbHbBIN
TPEH]I B CTOPOHY MOBBIIICHUS/ TIOHUKCHHUSL.

[lepcrieKTUBHBIM ~ TPEACTABISETCS  OCYIIECTBIEHHWE  CTAaTHCTUYECKOM  00pabOTKH
MOJYYEHHOTO MaTepualla M BBIICJICHNE CHHXPOHHBIX MEPUOJIOB PE3KOTO CIaia/pe3Koro pocTa
HAKOIUICHUSI OPTraHMYECKOr0 BEUIECTBA, IPOCIEKUBAEMBIX B O03€pPHBIX OTJIOXKEHUAX Ha
OOIIMPHON TEPPUTOPUHU U JATUPOBAHHUE ITUX TIEPHOJIOB.

HccnenoBanue IpoOBOIUTCS IIPH YacTHUHOM moaaep:kke PODU (16-05-00727).

FLORAL COMPOSITION OF THE TREELINE ECOSYSTEM REVEALED BY
POLLEN ANALYSES AND DNA FROM NORTH SIBERIAN ARCTIC LACUSTRINE
SEDIMENTS
!Bastian Niemeyer, ‘Laura S. Epp, “Ulrike Herzschuh

Alfred Wegener Institute Helmholtz Center for Polar an Marine Research; Potsdam; Germany
?Institute for Earth and Environmental Science of the University of Potsdam; Potsdam;
Germany

Arctic environments are climatically influenced and current changes in climate cause
changes in vegetation too. For example in the Taymyr lowlands, as the northernmost boreal-
arctic treeline area presents species of the treeline ecotone with dominances of Larix gmelinii,
Betula nana and Alnus viridis. They are shifting in density and have done so couple of times
before throughout the Holocene. To understand changes in the past it is necessary to investigate
the current state, before deducing changes for other time phases of the Holocene. Therefore a
joint Russian-German field campaign was carried out in 2013 at the Taymyr lowlands to
perform a multidisciplinary investigation by combining palynological and DNA based
methods. Along a transect spanning the treeline ecotone we sampled lake sediments and
mapped the vegetation, revealing changing vegetation compositions and densities. The results
of the surveyed vegetation help to investigate the current state of vegetation and will serve as
calibration of the pollen and DNA metabarcoding records. Comparison of vegetation and
pollen records allows assessing over- or underrepresentation of some taxa within the pollen
signal, and will enable a more detailed interpretation of historic pollen records. This
multidisciplinary investigation will draw a more comprehensive image of the current vegetation
composition at the Taymyr lowlands as possible so far, and will enable a better interpretation of
historical vegetation changes at the treeline.
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CBsA3b IMHAMHUKH YPOBHS C PEZKUMOM CTPATU®UKAIIAN COJIEHOT'O
O3EPA HIUPA (XAKACHSA): OT COBPEMEHHBIX HABJIIOJAEHUMU K ITAJIEO-
PEKOHCTPYKIIUU

Porosun IL.IO.l’Z, TapHoBCKUiA M.IO.l‘z, 3BIKOB B.B.l, Kanyrun A.I/I.a, Hapbun A.B.a,
benomunenxuit B.M.*
lI/IHCTI/ITyT onodusuku CO PAH (r. KpacHosipck)
2CI/I6I/IpCKI/II7I ®denepanbHbIil YHUBEpPCUTET, (T. KpacHOsIpCK)
*Uncruryt reonoruu 1 Munepanoruu uM. Cobonesa CO PAH (r. HoBocnGupek)
4I/IHCTI/ITyT BerunciuTenbHoro MmoaempoBanus CO PAH (r. KpacHosipck)

Cousienble OeccTOYHBIE 03€pa, pPAaclOJIOKEHHbIE B apUJHOM KJIMMAaTe, SBISIOTCA
YYBCTBUTEIbHBIMU HHJMKATOpPaMU KJIMMaTa, IIOCKOJbKY 4YYTKO pEarupyroT H3MEHEHUEM
YPOBHSI BOJbl Ha H3MeHEHHs >(P(EeKTHBHON BIAXHOCTM B UX BOAOcOOpHOM Oacceiine. B
OTHOCHUTEJIBHO TJIyOOKHX COJIEHBIX O3€pax IMpU 3HAUUTENbHBIX H3MEHEHUSX YPOBHSI BOJbI
MOJKET MEHATBHCS PEXKHUM LUPKYISALMM BOJHOW TOMIIM. A MMEHHO — MOTYT HPOMCXOIUThH
NEPEX0/Ibl U3 MEPOMUKTHYECKOIO peXMMa B FOJJOMUKTHUECKUH 1 oOpatHo. [Ipu nocrymnnenuun
IOPECHOH BOJBl C IOBEPXHOCTHBIMH CTOKAMHU B H3HAYaJbHO COJICHOM O03€pe BO3HHKAeT
BEPTUKAJIbHBIN TPAJAMEHT COJIEHOCTHU (CIIEOBATEIbHO — IUIOTHOCTU BOBI), YTO U MPUBOJAUT K
BO3HUKHOBEHUIO MEPOMMKCHHU (IKTOr€HHAsi MepOMHKcHs). Takum 06pa3oM, MEpOMHUKTHUYECKOE
COCTOSIHME XapaKTEepPHO JUIS TMEPUOJOB IMOIBbEMa YPOBHS 03epa, T.e. Koraa 3(QeKTHBHAS
BJIQKHOCTh KJMMara yBeiauuuBaeTca. VI Hao0OpOT — HpU MPEBBIIEHUU HCIAPEHUs Ha
IOCTYIUIEHUEM BOJbl YPOBEHb 03€pa CHUKAETCS, TPAJUEHT COJIEHOCTH YMEHbBILIAETCS, YTO
HPUBOJUT K MOJHOMY II€PEMELIMBAHNIO BOJHOM TOJILN — FOJOMHUKCHUH.

B MepOMHMKTHYECKOM COCTOSSHUM HIDKHSAS 4YacTb BOJHOM TOJIIIM HE KOHTAaKTUPYET C
aTMocdepoil B TeueHHMEe MHOTHX JeT. B Takux o3epax HaWiaydlIMM oOpa3oM COXpaHseTcs
TFOJMYHAsl CJIIOUCTOCTh JOHHBIX OC3JKOB, IIOCKOJBKY OTCYTCTBYIOT OHOTypOamus u
TypOyJIeHTHBIE  TpOLIECCHl Ha  TIpaHULE  BOJA-IHO. XapaKTepHOM  OCOOEHHOCTHIO
MEPOMUKTUYECKUX 03€p SBIAIOTCS CKOIUIEHHSI (POTOTPOPHBIX CEpHBIX OakTepuil B BOAHOMN
TOJIIIE HAa BEpXHEH TIpaHHIE CEpOBOAOPOAHON 30HBI (B TaKk Ha3bIBAEMOM XEMOKIIHHE).
Cneuuduueckue NUTMEHTHl - KapOTHHOUIBl M OaKTEpUOXJIOPOPUIUIBI ITUX OakTepuit
COXPAHSIIOTCS B JOHHBIX OTJIOKEHMSX W CIYXKaT HaJEKHBIM HMHIUKATOPOM IPHUCYTCTBHS
cepoBoiopoa B hotuyeckoii 30He o3epa (Overmann et al., 1993).

Oszepo Ilupa (54.30 CII 90.11 BJI, Pecnybnmka Xakacus) pacroioKEHO B CTEIMHOM
30HE CEBEPHOM YacTH MHHYCMHCKOW KOTJIOBHMHBI, B YCJIOBHMSX PE3KO-KOHTHHEHTAJIBHOIO
apuIHOTO KIMMaTa. TO COJIOHOBATHIN BoJ0eM, pazMepoM 9.35 X 5.3 kM, rimyouna 24 m. O3epo
OeccrouHoe, muTaHue ero ocyuecTtisiercs 3a cuyer p. Con (40 % mocTyruieHust), a TakxKe
aTMOC(EpHBIX U aHTPOIOTEHHBIX MOCTYyIUIeHWH. B mepuoxa perymnspubix Habmoaeuin 2002-
2014 o3epo ObTO0 MEPOMUKTHIECKUM, CPETHSISI COJIEHOCTh B MUKCOJINMHHOHE B TIEPUO/] JIETHEH
CTPaTI/Iq)HKauHH 2002-2014 rr cocrasisiiaa oKoyio 15 r Jl'l, a B MOHUMOJIMMHHOHE — OKOJIO 19 T
1~ (Rogozin et al., 2010). MuHepabHbIi cOCTaB Cy/Ib(PaTHO-XJIOPUTHO-HATPUEBO-MATrHUEBBIH.

B mepuon ¢ 2002 mo 2015 rr HaMM NpOBOAWICA €XKECE30HHBIH MOHMTOPHHT
BEPTUKAIbHBIX  Mpoduiaeil  COJNEHOCTH, TEMIlepaTypbl, KOHIIEHTpAallMM  KHCIOpOJa,
cepoBojiopoaa, U Omomaccel mypnypHbix cepHbix Oakrepuit (IICB) (Poro3un u np., 2016).
beimo moxaszano, Wro B mepuoa moabema ypoBHS Boasl (2002- 2007) o3epo SBISIOCH
YCTOMYMBO MEPOMUKTUYECKUM, TOTJa KaK B IEPHOJ, KOI/Ia CPEIHUI YPOBEHb 03€pa IEpecTall
pacTu, U ocTaBajcs MOCTOSIHHO BbIcOKUM (2007- 2014), mepomukcus Obljia MEHEEe YCTOWYMBOM,
u B 2015 mpousonuio nojHoe nepeMelnBaHue 03€pa, T.€. €ro NEPexo] B TOJIOMUKTUYECKUI
pekuM.  YCTOWYHMBOCTh  MEPOMHKCHU  XapaKTEPH3YeTCs  MAaKCHMaJIbHOW  TIIyOMHOM
nepeMelIMBaHus B TOIAMYHOM IMKIIE, KOTOpas jgocturaercs B mapre (Rogozin et al., 2010;
Genova et al., 2010).
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CraTuCTUYECKH aHalu3 TIyOMHBI MEPEMEIINBAHUS, CHUIBI BETpPa, TOJIIMHBI JbAa U
JTUHAMHUKU YPOBHS TOKa3aji, 4yTo HanboJiee 3HaYMMbIM (PaKTOPOM MOJJIEPKAaHUS MEPOMUKCUU
SIBIISIJICS. TIOJJBEM YPOBHS, TOTJa KaK TVIABHBIM (PaKTOPOM Pa3pyIICHUS MEPOMUKCHH SIBJISICTCS
BETPOBOE BO3/eHCTBHE. AHAIN3 TPOodHIIeH MoKa3ai, 4YTO MMEHHO CHIIbHBIC BeTpa oceHbto 2014
IT CrHocoOCTBOBAIM TepeMelmuBaHui0 o3epa. buomacca I[ICh  koppenmupoBama ¢
YCTOMYMBOCTBIO MEPOMHUKCHUU: ObUIa BBICOKOH B NEpUOJ YCTOHYMBOW MEpPOMHKCUU, U
Haooopot (Porozun u ap., 2016). Ilocie nepexona B roloMuKTUYECKHil pexxum B 2015 r.
6uomacca [ICh cuuzmnach HUXe npefena oOHapykeHus. Takum oO0pa3oM, JIJIsi COBPEMEHHOTO
coctosiHus o3epa lllupa HaMu BBISBJICHA MPUYMHHO-CJICICTBEHHAS! CBSA3b: MOJBEM YPOBHS -
yCTOWUYMBasT MEpOMHKCcUS - BbicOkas Omomacca IICB, mocTosHHBIN MO0 CHMIKAIOIIHIACS
YPOBEHb — HEYCTONYHMBAsT MEPOMUKCHSI WJIM TOJIOMUKCHS - HU3KAsl WIK KcUe3aromas omomacca
[1CB.

B nonsbix otnoxenwsx o3epa llupa wunmukatopom Ouomaccel IICH sBisercs
KapoTUHOMJ OKeHOH — crenuduyeckuii nmurment [ICh, nacenstommx ozepo (3bIKOB U 1p.,
2012). Ilokazano, yto B orioxeHusix nepmoma 1910-1930-e rr, xorma ypoBeHb o03epa
MIPOXOIUII Yepe3 MUHUMYM U ObLT Ha 7 M HIDKE coBpeMeHHOro (1926 1), OKeHOH OTCYTCTBYET.
Hwuskoe koM4ecTBO OPraHuKu TaKKe CBUIETEIBCTBYET, YCIOBHUS B MIPUIOHHBIX BOJAX 03€pa B
TOT MEpPHOJ OBbUTM OKHCIUTEIbHBIMH, CJIEIOBATEIIBHO — 03€p0 OBbLIO TOJOMHKTHUYECKUM
(Kalugin et al., 2013). MakcuMaibHOE COJIEp)KaHHE OKCHOHA OOHAPY)KEHO B OTJIOXKCHHSIX
1950-1960-x rr, koraa ypoBeHb 03epa Bo3pacTal. B OTIIOKEHUSIX MOCIEAYIOMUX AeCITHICTHHA
COJIep)KaHME OKEHOHA BHOBb CHIDKaeTcs. TakuM oOpa3oM, aHaU3 JOHHBIX OTJIOXKCHHM,
COOTBETCTBYIOIIUX TEPUOJly HWHCTPYMEHTAIbHBIX HAOMIOJEHUI 3a ypOBHEM  03epa,
MOATBEPANII, UYTO TUKU OKEHOHA SIBJIIOTCS MHIUKATOPaMH MEPUOJIOB M0 IbeMa 03epa.

B Gonee npeBHUX MOHHBIX OTJIOXKEHHUSIX Bo3pacToM 10 4500 neT BBISIBICHO HECKOJIBKO
IMUKOB OKCHOHA, KOTOPBIC HAOJIOMAIOTCS B CIOSX Ha rioyomHax 125 mm, 375 mm, 1050-1060
MM, 1840-1850 wmm um 2030-2040 MM, pacmojOKEHHBIX HEMOCPEACTBEHHO HaJ CBETJIBIMU
KapOOHATHBIMH CJIOSIMHU, COJIEPKAIIMMH MaJIo€ KOJUYECTBO KAPOTHUHOUIOB. | €OXMMUYECKUI
aHanmu3 JoHHBIX omioxeHud (Kalugin et al.,, 2013) u pacdersl mpoleccoB paBHOBECHOIO
MuHepanooOpazoBanus (TperbskoB u ap., 2012), CBHUOETENBCTBYIOT, YTO «O€JbIe»
KapOOHATHBIE CIIOM COOTBETCTBYIOT MEpHOJaM MOBBIIIEHHOTO OTJIOXKEHHUS KapOOHAToB, T.€.
nepuojiaM yMEHBIIEHUsT o0beMa 03€pa, COOTBETCTBEHHO — YBEIWYEHHUS KOHIICHTpAIUH
pactBopeHHbIx cosell (Kalugin et al., 2013). CnemoBaTenbHO, NMUKH OKEHOHAa BEPOSTHO
OTpaXKaloT MEPUOABI MOAbEMa 03€pa, a YYaCTKH KepHa, HAa KOTOPHIX OKEHOH OTCYTCTBYET —
MEPUOJ €T0 CTAOMILHOTO TMOO0 CHUKAIOIIETOCS YPOBHSI.

Takum  oOpa3oM, TOKa3aHa TMPUHIUIHUAIBHAS  BO3MOXXHOCTH  HCIIOJIb30BAHUS
KapOTUHOUIOB (POTOTPO(HBIX CEPHBIX OAaKTepuil B KayecTBE IMajeo-WHIUKATOPOB JUHAMUKH
YPOBHSI COJIEHBIX CTPaTU(UIIMPOBAHHBIX O3€p, a CJIEAOBATEIbHO — AUHAMUKH >(PHEKTHBHON
BIQXKHOCTH KJIMMaTa B apuIHbIX 30HaX FOxHoi Cubupw.

PaGora BemonHena mnpu nommepxkke Poccuiickoro ®onga DyHaameHTaTBHBIX
UccnenoBanwii, rpant 15-45-04272.
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CARBONATE MINERALOGY OF SEDIMENTS FROM SHALLOW LAKES OF
BAIKAL REGION: WATER BALANCE AND PALEOCLIMATIC CONDITIONS

E.P. Solotchina® P.A. Solotchin, I.V. Danilenko®, Yu.N. Markova ?
YInstitute of Geology and Mineralogy, SB RAS, Novosibirsk, Russia, solot@igm.nsc.ru
?Institute of Geochemistry SB RAS, Irkutsk, Russia, markova.julia.igc@yandex.ru

The study of mineral assemblages and crystallochemical characteristics of individual
mineral phases is a powerful tool for understanding the processes of lacustrine sedimentation.
The sediments of Lake Sulfatnoe (western Transbaikalia) were studied by X-ray diffraction, IR
spectroscopy, laser particle size analysis, and analysis of stable isotopes 180 and 13C, etc. All
carbonate phases were identified by decomposition of complex XRD profiles into individual
peaks using the Pearson VII function, and the quantitative relationships between them were
determined. Juxtaposing the carbonate record with the data of lithological analysis and
distribution of stable isotopes and some geochemical indicators of climatic changes, we
reconstructed the evolution of Lake Sulfatnoe, which was controlled by the regional climate
since the middle Holocene till the present day.

MUHEPAJIOTHUSI KAPBOHATOB B OCAJIKAX MAJIBIX O3EP BAMKAJIBCKOI'O
PETMOHA: BOJHBIN BAJIAHC U MAJIEOKJIUMATHYECKHUE OBCTAHOBKH

O.IL COHOTqI/IHal, IL.A. COHOT‘-II/IHl, HN.B. I[aHI/meHKol, I0.H. MapKOBa2
! Uucruryr reonornu u munepanornn CO PAH, HoBocubupck, Pocens, solot@igm.nsc.ru
2 Uucruryr reoxumun CO PAH, Hpkyrek, Pocensi, markova.julia.igc@yandex.ru

Bricokas cTerneHb BIUSHUS PETHOHATBHBIX KIMMATHUYECKUX U MPHUPOJIHBIX (aKTOPOB Ha
OCaJKOHAKOIINIICHUE BO BHYTPUKOHTHMHCHTAJIBHBIX BO)IOéMaX O6yCJ’IOBJ’II/IBaeT HGO6XO)]I/IMOCTI)
BCCCTOPOHHCI'O HM3YUCHHUSA HUX HNOHHBIX OTJIOKEHUHU npu MOpOBCACHUHN MAJICOKIMMATUUCCKUX
PEKOHCTPYKIMA. MOIIHBIM  HHCTPYMEHTOM ISl  MOHMMAaHUS  MPOLECCOB  03EPHOMU
CCAUMECHTaAllUN ABJIAKOTCA MHUHCPATIOTO-KPUCTAJNIOXUMHUYCCKUC HUCCIICA0BAaHUA JOHHBIX
ocaakoB. B mpemiaraeMoM COOOIIEHUU NPUBOASTCS PE3yJIbTaThl M3YUEHHS TOJOLEHOBBIX
OTJIOKEHUU OOHOI'0 H3 MAJIbIX COJICHBIX O3Cp ApHUAHBIX W CCMHUAPUIAHBIX 30H 3anaz[Horo
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3abaiikanbsi ¢ KapOOHATHOM CeTMMEHTAIMEeH C IEeNIbIO0 BBISIBICHUS 3aBUCHMOCTH MUHEPAJIOro-
KPUCTAJIOXUMUYECKHX OCOOCHHOCTEH XEMOTeHHBIX KapOOHATOB, 3aKOHOMEPHOCTEH HX
(dopMHpOBaHUS M MOCIEIOBATEIBHOCTH OCAXKIEHHUS OT MPOIUIBIX W3MEHEHHH KiIumara H
OKpYKaroIllen Cpeibl.

Ozepo CynbsharHoe pacronaraercs B | YCHHOO3EPCKOW KOTJIOBUHE Y IOJTHOXKHS
Xamobunckoro xpe6ta (Cenenrunckas Jlaypusi) Ha BbicoTe 602,5 M Haj YpPOBHEM MOpH.
Kimmmar TeppUTOpUM pe3KO KOHTHMHEHTAIbHBIM, CYpPOBBIM M 3acylUIMBBIA. KoaumdecTtBo
atMocdepHbix ocaakoB coctariseT 200-300 mm/ron. Bo3moskHo, BraguHa 03. CynbdaTtHoe
SBIISUIACh 3AJMBOM OOJBIIOTO BOJOEMa, IPEIIIECTBOBABILIETO COBpeMeHHOMY ['ycuHOMY
o3epy. B nHacrosmmii MmomenT 03. CynbdaTHoe sBsieTcs: 6€CCTOYHBIM, BOAHO-COJIEBOE MMUTAHNE
NOJy4aeT MPEUMYIIECTBEHHO 3a CYET aTMOC(EpPHBIX 0caaKoB. OmpeeneHHy0 pojb B MUTAaHUH
UTPAIOT MOJI3eMHBIE BOJIbI ITYOOKHX rOpU30HTOB. [1nomane BOAHONH NOBEPXHOCTH MEHSIETCS OT
9 510 12 KM%, cpemnss rnyGuna ~1,7 M. Bona cyib(arTHo-HaTpueBas, ee MUHEpanu3amus — 5,2-
7,7 v/, pH — 8,9-9,2, xapOoHaTHas 1IETOYHOCTH (C0327+HC037) — 1650 mr/m.

KepHOBBII MaTepHai 03epHBIX OTIIOXKEHHUU OBUI IOJTY4YEeH OypEeHHEM CO JIbAa, B TOUKE C
koopauHatamu 51°21'43" N u 106°33'47" E. Jlutonoro-mMuHepajIoruiyeckoe Hu3ydeHue
oOpa3uoB npoBoausiock B LIKIT MuctutyTa reonorun u munepanorun CO PAH meronamu
nazepHoit rpanymomerpun (Analysette-22), penrrenosckoii audpakromerpuu (ARL X’ TRA),
HK-cnekrpockoruu (VERTEX 70 FT 1), asnmexrponnoii mukpockormu (LEO 1430 VP).
DOnemMeHTHBIN cocTaB onpenensics MetogamMu POA CU (Cubupckuii HeHTp CHHXPOTPOHHOTO
nznyyenusi) 1 AAC (SOLAAR M6); ananu3 cTaOuiIbHBIX U30TOIIOB 80 u B¥C Bemonnen na
Mmacc-criektpomerpe Finnigan MAT 253. JlatupoBanue pa3pesa npoBoAmioch Mmerogamu AMS
(14C) no kapOonatHomy BemiectBy (LIKII “I'eoxponosnorus xainozoss” CO PAH), mno
oprannueckomy BemiecTBy (YuuBepcurer r. KénbHa, ['epManus) u ramma-cnekTpomeTpuei
21%pp (IIKTT UITM CO PAH).

Ocanku BCKkpbITHI g0 TiyouHsl 57,1 cm. Bepxuuit untepBan 0-13 cM croxeH
aJeBpUTaMH, B PA3JIMYHON CTENEHM NECUAHUCTBIMU C TNPUMECHIO IEIUTOBOIO MarepHaa.
OT0XEHMSI BKIIOYAIOT CTBOPKU JUATOMEHN, PACTUTENBHBIN IETPUT U PAKOBUHBI MOJIITIOCKOB. B
uHTepBaie 13-25 cm mpeobnamaroT TpyOo000JIOMOYHBIE OCAIKH, cojepxkamme Oonee 80%
MaTepuaia ICaMMHUTOBON M I'paBUKHHOHN pa3mMepHOCTH. HakomieHue 3TOi TOIIM CBSI3aHO, 110
HalleMy MHEHHUIO, C YACTUYHBIM WJIM TOJHBIM MepechIXaHueM 03E€pHOro OacceiiHa U Pe3KUM
BO3PAaCTaHUEM POJIM CHOCA 00JIOMOYHOTO MaTepuana ¢ 0OpamieHHsI KOTJIIOBUHBI BpEMEHHBIMU
notokamu. MHTtepBan 25-53 cm mpencranisier co00il 03epHYIO (anuio M CIO0XKEH TNIMHUCTO-
QJIEBPUTOBBIMU OCaJKaMH C MPHUMECHIO MECYaHOro marepuaia. B mopmomBe paspesa (53-57,1
CM) BHOBb BO3pacTaeT poJib rpy0000I0MOUHON (Dpakiuu, BILUIOTH JO TpaBusi, YTO, BEPOATHO,
CBSI3aHO C HAYAJIbHBIM 3TarloM (POPMUPOBAHMS 03€PHOM KOTIOBHHBI.

VYcTaHOBIIEHO, YTO B OCaJIKaxX JOMUHUPYIOT TEPPUT€HHbIE MUHEpANbI: KBApPI], KAJIUEBbII
[I0JIEBOH IIMAT, MJIAarvoKja3, B MOJYMHEHHOM KOJUYECTBE NMPUCYTCTBYIOT CIIOJA U KAOJIMHMT.
Conepkannie kapOOHATOB B mpoOax He mpeBbimaeT 25% OT MHHEpaTbHOTO COCTaBa.
XeMoreHHble KapOOHATHbIE MUHEPAJIbl B JIOHHBIX OTIOXeHHSX 03. CynbpaTHOE OTHOCATCS K
KaJIbIUT-10JIOMUTOBOMY psny. Cpeau KapOOHAaTOB A3TOro psjaa HauMeHee H3ydeHbl MQ-
KaJbIIUTHI, KOTOPhIE PACCMAaTPUBAIOTCS KaK CMEIIaHHBbIE KPUCTAJUIBI Psiia KaJbIUT—JOJIOMUT
0e3 MOCTOSHHOro XuMuyeckoro coctaBa [l1]. VCTUHHBIMEH TBEpABIMH pPAacTBOpPaMU OHHU
ABIAIOTCA NpU HU3KUX coaepxkanusax MgCOz <18 mon.%. B ocrampHBIX ciydasix 3TO
«JIOMEHHBIE» KpPUCTAIJII HAHOMETPUYECKOW PAa3MEPHOCTH, IMPEJICTaBISAIONINEe COOOM
CMEIIaHOCJIONHbIE 00pa30BaHus, COCTOSIIME U3 TIOCIEJOBATEIHOCTH KaJIBIUTOBBIX U
MarHe3uTOBbIX CJIOEB, YEPEAYIOIIMXCS C Pa3HOM CTENeHbI0 MOopsKa, BIUIOTh 10 cocTaBoB Ca-
U30BITOYHBIX ~ J0JOMUTOB [2]. [lo XuMHYeckoMy COCTaBy, TOJOXEHHIO OCHOBHBIX
AHAIUTUYECKUX MUKOB Ha MOPOUIKOBBIX PEHTIeHOrpaMMax U psija mosoc norjomeHus B K-
cnektpax Mg-kanpuutel pacnosaratorcs Mexay KampuuromM CaCOsz © I0JIOMHTOM
CaMg[COs],. /narnoctuka kapOoHaTOB mpoBoamiack mo orpaxkenusm hkl=104 B obmactu
yrioB 29,0-31,5° 20CuK,, (puc. 1). ITo Benuunne dips MbI JeTUM KapOOHATHI Psiia KaIbIIUT-
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JOJIOMUT Ha TpH rpynmsl: 1) HU3K0-MQ kaneuuTsl ¢ cogepkanuem MgCO3 B cTpykType <4-
5mon.%; 2) npomexxyrounbie Mg-kanbuutsl ¢ 5-18 mon.% MgCO; B ctpykType; 3) BBICOKO-
Mg kambiutel ¢ comepxkanueM 30-43 mon.% MQCO;. Kpome MQ-KamblIUTOB B OCaaKax
ycraHoBjeHbl Ca-u30bITOYHBIE OJIOMUTHL, MPUCYTCTBHUE 3HAUUTEIHLHOTO KOJIMYECTBA KOTOPBIX
YKa3bIBaeT HA MEJIKOBOJIHBIN, MJIaiieBbIid xapakTep o3epa [3]. Ha audpakrorpammax oOpasiios,
3alMUCaHHBIX C BBICOKMM pazpemeHuem, 104-nuku Mg-Ca kapOoHatoB o0O0Opa3yloT [1Ba
MaKCHUMyMa CJI0XHON (OpPMBI U IEPEMEHHON MHTEHCUBHOCTH (puc.1).

CragualV | Il craguam

~
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4,5 - Ca-n3bbIToYHbIe
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Puc. 1. MoaenupoBanue sxcnepumMeHTaTbHBIX XRD mpoduieit kapOoHATOB 0CaIKOB 03.
CynbatHoe B oOmactu 104-mukoB. OueBHAHO XOpOIIEE COOTBETCTBHE CYMMAapHBIX
MOJIeTIbHBIX MPoQuIIeH (CIUIONIHAS JIMHUS) C SKCIIEPUMEHTAIBHBIMY (ITYHKTHUPHAS JTUHUS).

PaznoxxeHneM paclmpeHHbIX AUPPAKIHOHHBIX MAKCUMYMOB HAa WHIUBUAYaIbHBIE TUKU
¢dbyakuueit Ilupcona VIl ycranoBneno, uro B ocamkax o03. CynbdaTHoe NTPUCYTCTBYET
HECKOJIbKO  KapOoHaTHBIX (a3, TPEACTABICHHBIX Mg-KaablUTaMH pPa3HOW CTENEHU
MarHe3nanbHOCTH W Ca-M30BITOYHBIMH JIOJJOMHUTAMH, COOTHOIICHHWE KOTOPBIX MEHSETCS IO
paspe3sy. M3BecTHO, 4YTO OCaXIeHHE TeX WM HHBIX KapOOHATOB OMNpEAEseTCs psIoM
(hakTOpoB: Mng’/Ca2+ OTHOIIIEHWEM B BOJIe, €€ KapOOHATHOW IICTIOYHOCTHIO (KOHIICHTPAIMH
HCO;, CO3% u H2CO3), conenoctbio (Sr/Ca), BenuuuHoi pH, TeMnepaTypoi, opraHu4ecKoi
MPOJAYKTUBHOCTBIO 03€pa, KOTOpPbIe KOHTPOJIUPYIOTCS BOAHBIM OallaHCOM, 3aBUCSIIMM OT
KIIUMaTH4eckux ycioBuid [4]. Panee Hamu ObUIO TOKa3aHo [5,6], 4TO apuau3aivs KIUMara,
COITPOBOKIAIOIIANACS TaJCHUEM YPOBHS BOJI, YBEIWYeHHEM B HUX oTHomennin Mg/Ca u Sr/Ca,
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MPUBOJUT K OCAKICHHUIO CEPUU BBICOKO-Mg KanbuTOB U Ca-T0JIOMHUTOB, U HAIIPOTHUB, TETLUIBIN
U BJIIAKHBIA KIUMAT CIIOCOOCTBYET (POPMUPOBAHUIO HU3KOMATHE3UAIBHBIX U MTPOMEKYTOUHBIX
Mg-kanpuUTOB.

Ha ocHoBanum MuHEpanoru4ecknux U KpUCTANIOXUMUYECKUX HCCIIEI0BaHUN KapOOHATOB
BbIIenieHO 4 craaum 3Boironuu 03. Cynbdarnoe. Cyns mo JaHHBIM PaAHOYTIICPOTHOTO
JaTUPOBaHUS, 03€p0 CHOPMHUPOBANIOCH B TEIUIBI W BIAXHBIA AaTIAHTHUYECKUH MEPUOA
rosnorieHa (craaus |), B ocagkax mpeoOiagaroT HU3K0-Mg KanbIuThl (puc.l, o0p. 56-57 cm).
bonee 3acynuiuBbie YCIOBHSI CIOXKHWINCH B CaMyl IPOJOJDKUTENbHYIO craguio I,
OXBAaTBIBAIOIIYI0 KOHEI[ aTJIaHTHYECKOro Nepuojia W Bech cyOOopeanbHbll. B 3T0 Bpems
Hapsly ¢ HHM3KO-M(Q KanmpluTaMu B MEPEMEHHBIX KOJMYECTBaX OCaXAAIUCh BbICOKO-M(
KanbuThl U Ca-u30bITOUHBIE JONOMUTHI (puc.l, o0p. 45-46 cMm), 4TO CBUIETEILCTBYET O
HECTaOUJILHBIX YCIOBUSIX B Bojpoeme. CaMblil apaMaTUdecKuil MepuojJ B KH3HU O3epa —
cybarnantuyeckuii (cragust III). B oty craanio ¢ HU3KUM ypoBHEM KapOOHATOHAKOIUICHUS,
dbopmupoBanucey npeumyinectBeHHO Ca-goaomutsl (puc.l, o6p. 19-20 cm), 9To yka3wpiBaeT Ha
miaiieBblii  xapaktep Bojgoema. Cramus [V xapakrepusyercs OTYETIMBOM TEHIEHIMEH
VBIOKHEHUS KIUMaTa BIUIOTH JO COBPEMEHHOCTH, B BepXax paspe3a mpeodiamaroT
HU3KOMarHe3uaabHbIE U MPOMEXYTOUHbIe Mg-KanbuuThl (puc.1, o0p. 2-3 cm).

ConocraBneHue AeTaabHONW KapOOHATHOM 3amuCH B JATHPOBAHHOM pa3pe3e ¢ JaHHBIMU
JUTOJIOTHYECKOTO aHaJIU3a, pe3ybTaTaMU OMpENETCHUsI CTAaOMIBHBIX HM30TOIOB Bou®BCu
pacnpesielieHHeM psiZia TEOXUMHYECKUX HHIUKATOPOB KiMMaTHyeckux uamenenuii (Mg/Ca,
Sr/Ca u Sr/Rb), mo3BOIMIO BOCCO31aTh CIIOXKHYIO HCTOpui0 3Boitonmu 03. CynbdartHoe,
BBIICTIUTH NIEPUObI OOMETICHHS U 0OBOJHEHHSI 03epa, 00YCIIOBICHHbIE H3MEHEHUSIMH KJIMMaTa
peruoxa.

Pa6ora BeimonHeHna npu nomuepkke PODU (mpoektsr No 14-05-00296 u Ne 16-05-
00244).
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PAST GENETIC PATTERNS OF ARCTIC FRESHWATER DIATOMS FROM
THERMOKARST LAKES IN SIBERIA

Kathleen R. Stoof-Leichsenring *
Luidmila A. Pestryakova >
Ulrike Herzschuh %3
! Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Periglacial
Research, Telegrafenberg 43A, 14473 Potsdam, Germany
2 Department of Geography and Biology, North-Eastern Federal University of Yakutsk,
Belinskogo 58, 67700 Yakutsk, Russia.
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Arctic lake sediments are valuable archives for studying present and past changes of
biodiversity. Diatoms are sensitive to environmental changes and their siliceous skeletons
preserved in the sediment provide suitable indicators for lake history reconstruction by
microscopic approaches. However, diatom diversity from sediments can be also tracked by
metagenetic approaches, which can provide taxonomic determinations below the species level
and genetic relatedness between diatom lineages, which is not possible when applying classical
morphological methods. The treeline ecotone in Siberia is defined by a gradual change from
forest to tundra vegetation, which is a surrogate for related environmental changes across this
area influencing also the embedded aquatic habitats. This study investigates the influence of
temporal environmental changes on the diatom diversity and their relatedness patterns in order
to understand the function of the treeline ecotone as a driver for diatom diversification.
Therefore, we examine a metagenetic approach coupled with next-generation Illumina
amplicon sequencing. We analyzed two sediment cores from North-Eastern Siberia (Khatanga,
Krasnoyarsk region). The dated core material revealed an age of about 7000 years and 9000
years, respectively. Both cores showed periods of pronounced vegetation changes previously
supported by pollen grain analyses. Until now, a preliminary analysis of the genetic data from
both cores generally confirmed high genetic diatom diversity in most core samples and intra-
specific temporal diversity shifts in the dominant diatom taxa like Staurosira, Aulacoseira and
Pinnularia. Further analyses will revealed if these temporal shifts correspond with
environmental changes at the treeline ecotone.

LATERAL AND VERTICAL ELEMENTS DISTRIBUTION IN SMALL
CONTINENTAL LAKE SYSTEMS COMPONENTS OF SIBERIA

Strakhovenko V.D., Ovdina E.A.
V.S. Sobolev Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia.

In article, on the basis of large volume of analytical data, geochemical features of mineral
types of bottom sediments from various landscape zones of Siberia are established. The vertical
and lateral distribution of elements in lake systems components studied by a complex of
modern geochemical methods is considered. According to analytical data ground deposits of
continental lakes are divided on mineral structure into 6 groups: quartz-feldspar (detrital -
terrigenous), carbonate, X-ray amorphous (sapropelic) and terrigenous-carbonate, terrigenous-
organogenic, organogenic-terrigenous-carbonate.

Variations of elements distribution are connected with inheritance of their contents in
soils and the soil-forming rocks, impoverishment of a deposit again formed by autochthonic
organic substance and autigenny minerals (carbonates and amorphous silicon dioxide), and also
local anthropogenous influence.

JIATEPAJIBHOE U BEPTUKAJIBHOE PACIIPEJIEJIEHHUE 3JIEMEHTOB B
KOMIIOHEHTAX MAJIBIX KOHTUHEHTAJIBHBIX O3EPHBIX CUCTEM
CubnPHu

Crpaxosenko B.Jl., Opouna E.A.
WNuctutyT reonoruu u munepanoruu um. B.C.Cobonesa CO PAH, r. HoBocubupck

B HacTOAIMN MOMEHT BPEMEHHM HE BBI3BIBACT COMHEHHSA TO, 4YTO MNPUPOJHBIE U
AQHTPOIIOTEHHBIE TIOTOKH 3JEMEHTOB HMEIOT TJ00albHBIA XapakTep. TONIM JTOHHBIX
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OTJIOXKEHUH (POPMHUPYIOTCSI C MOMEHTA 3apOXKJICHHsI 03epa U J0 HAIIMX JHEH, 32 CYeT MpUHOCca
00JIOMOYHOTO MaTepuajia TPUTOKAMH 03€pa, BETPOBOTO IIEPEHOCA, CHETOBBIMH U
NaBOJKOBBIMH IOTOKaMH, a TaKXe OTMHUPAHUS PACTUTENBHBIX M JKMBOTHBIX OPTaHU3MOB.
KoMmoHeHTHBIN cocTaB MOHHBIX OTIOXKEeHHH (/IO) MalbIX KOHTHHEHTAJIBbHBIX 03€p CHIIBHO
3aBHCUT OT pa3zHooOpasue JIaHIma(THO-TEOXUMUYECKUX YCIOBHA W MHOTHUX JPYTUX
30HAJIBHBIX W A30HAIBHBIX (DAKTOPOB, OT B3AaMMOCBSI3EH JKMBOTO M MHUHEPAIBHOTO MHPOB,
KOTOpPOE TMpOSBISIETCS Yepe3 TPOLecchl TpaHCc(HOpManuu OpPraHUYECKOro BELIeCTBA H
MUHepaiooOpazoBanus [3 u ap.]. Bce atm dakTopsl 00YCIOBIMBAIOT Pa3IM4HMe CPEIHUX
COJIepKaHUN MaKpo- U MHUKpO3JieMeHTOB nipu hopmupoBannu JJO B o3epax. Llenb paboTsl - Ha
OCHOBE OOJIBIIIOT0 00beMa AaHATUTHUECKUX JIaHHBIX YCTAHOBUTh T€OXHMMHUYECKAE OCOOCHHOCTH
MHUHEpAJIbHBIX TUIIOB OCAIKOB U3 Pa3IMYHbBIX JaH A THBIX 30H Culupu.

[To nmaHHBIM PEHTTEHOCHEKTPAIBHOTO aHajiW3a M MHUKpOCKomuueckoro usydenus 1O
KOHTUHEHTAJBHBIX O3€p pa3AeisioTcs IO MHUHEPaIbHOMY COCTaBy Ha O Tpymi: KBapil-
MOJICBOIIITATOBbIE  (OOJIOMOYHBIC - TEPPUTCHHBIC), KapOOHATHBIC, PEHTIeHOAMOpP(dHBIC
(campomeneBbie) W TEPPUTCHHO-KApOOHATHBIC, TEPPUTCHHO-OPTAaHOTEHHBIC, OPraHOT€HHO-
TeppUreHHO-KapOoHaTHbIe. ClieyeT oOpaTUTh BHUMaHUE Ha YCTOWYMBBIN HAOOp MUHEPAJIOB B
O o3ep Cubupu. OCHOBHBIMH MHUHEpaJIaMH SIBISIOTCA: KBapll, IJIArMOKIa3, KaJdUueBbII
MOJICBOM IINAT, MUHEPAJbl KAJIbLUT-I0JIOMHTOBOTO psiia, a TaKXKe K HUM J00aBIseTCS
peHtreHoamopdHas ¢a3za (OpraHMYecKoe BEIIECTBO); a B BHUAC MPUMECEH MOTYT
MPUCYTCTBOBATH CIFOJIbI, TUAPOCITIOIBI (MILIHT), XJIOPUTHI, CMEKTUTBI, ADArOHMT, ITUPHUT U JIP.

AHamuTHYECKUE JaHHBIE 10 MaKpo- U MHUKpococTaBy JlO o3ep U MOYB WX BOAOCOOPHBIX
IUIOIAACH, YCPETHEHBI 10 Pa3JIMYHBIM JaHAMA(QTHEIM 30HaM. [lJis MOYB ATH 3HAYCHHS
COIIOCTaBUMBI C JAAHHBIMU Ui Mo4B 3amagHoii CuOupu M cpeqHeM 3HAaYCHHEM IS MOYBBI
KoHTHHEHTOB [9] mo Takum snementam kak Al, Si, Ti, K, Fe, Sr, Ba, Pb, Cu, Zn, Co, Be.
BrisiBiieH 3HaunTeNbHBIN U30BITOK B mouBax Na, Mg, 4To BO3MOXKHO CBSI3aHO C UX 3aCOJICHUEM,
U HeOosbIoe npeBbiieHne conepxkanuii mo Ca, Mn, Cr u Ni. Cineayer oTMeTuTh AebHIUT B
noYBax H3yueHHbIX Teppuropuit Li, V, Hg, Sb u B Hekoropeix nanmmadtax Cd, Th.
BbisiBieHHBIE aHOMAalbHbIE KOHIIEHTPALMM HEKOTOPBIX MHKPOIEMEHTOB B OTAEIbHBIX
MOYBEHHBIX Pa3pe3ax CBsI3aHbI C TEOXMMHYECKIMH OCOOCHHOCTSIMHU TTOYBOOOPA3YIOIINX TIOPO/I.
VYcTaHOBIIEHO, YTO CpEJHEB3BEIICHHBIE 3HAUEHUs COJEpKaHMA MHKPOAJIEMEHTOB B IOYBAX
OMM3KM K CpeJIHMM I TouyBooOpasyrommx mopon. IlpoBens cpaBHeHHE KOHIIEHTpAIHA
3JIEMEHTOB B BBIOOpPKaxX IOYB pa3HbIX JIAHAMA(PTHBIX 30H, MOXKHO YTBEpXkJIaTh, YTO 3a
uckmroueHneM Ca m Na mo BceM HM3Y4YeHHBIM DSJEMEHTaM BapHalus COACp)KaHUN He
NPEBBIIAIOT BEIUUNHY cpefHee apudMeTrueckoe + 36 (TpH CTaHAAPTHBIX OTKIOHEHHUS).

ConocraBneHue KoHLEHTpauuid osnemeHToB B JIO o03ep ¢ cocraBoM BepxHEl
KOHTHHEHTAJBHOMH KOpPbI MOKa3aJl0 H30BITOYHOE HAKOIUICHHE B IPOIEcCe COBPEMEHHOTO
ocaakoobpazosanus Cd, Shb, Cr, Ni, Cu Bo Bcex mamamadrax u Ca, Sr, Mg, U, Hg, Pb B
HEKOTOPBIX, U 3HaunTenbpHoe ooenuenue Na, Ba, Th, Al, Be, K, Ti, Th Bo Bcex manamadrax.

CpaBHEHHE [aHHBIX MO0 CpPEIHEB3BEIICHHBIM 3HAYEHUSAM COJEPKAHUH H3YUYEeHHBIX
snemeHToB B JIO o3ep Cubupu M moyB MX BOJOCOOPHBIX IJIOLIA[EH IMOKa3ano, YTO OHHU
3HAYMMO OTJHMYAIOTCS TI0 HEKOTOPBIM JJIeMEHTaM. 3aUKCHpPOBAHBI 0o0jee BBICOKHE
koHueHTpauun Ca, Mg, U B ocankax o3ep Bcex JaHAMIA(THBIX 30H M SI B naHamadTax c
nedunurom Biary, a Cd, Sb, Hg, Hao60opoT - B manamadTax ¢ MOBBIIIEHHOW 00BOIHEHHOCTHIO.
BbicokuMu 3HaueHMsIMM COJepKaHUNH MHKpodJeMeHToB B J[O 03ep OTHOCHUTENHHO TOYB B
1IeJIOM OTJIWYaeTCsl TyHApoBbId manamadT. [Ipaktuuecku Bo Bcex pernonax JIO odemnensr Na
B OTJIMYME OT 1oyB. Pa3Hble MuHepanbHble THIHB JIO 03ep OTIMYaI0TCs HE TOJIBKO IO CBOEMY
MaKpOCOCTaBy, HO W TIO COJCPKAHUIO psia MHKPOdJIeMeHTOB. COrJIacHO TOJYYCHHBIM
JaHHBIM, ocHOBHOW m30bITOK Ca, Sr, Mg B coBpemennbix JIO cBsi3aH ¢ KapOOHATHBIMH
oTokeHusIMU. Bricokne konueHTpanun Cd oTMewaroTcst BO BCeX OPraHOTCHHBIX OCalKax, a
TaKXKe MHOTJa B CyXOCTEITHOW 30HE B 03epax ¢ KapOOHATHBIM TUIIOM ocajka. Hampumep, o3zepa
cucteMbl TaxepaH, rie KOHIICHTpaUs KaaMmus B 3-4 pas3a BbIIe (POHOBOTO IMOKA3ATEIS IS
3TOM.
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Brusnue nanamadTHBIX ycnoBHid Ha popMUpoBaHKe reoxuMudeckoro cocrasa /IO oxnoro
Y TOT'0 K€ MUHEPAJIbHOTO TUIIA YETKO MPOCIECKUBACTCS /111 OPraHOT€HHBIX U KapOOHATHBIX WJIOB.
OTnuumst B pacnpenesieHnd MHUKPORJIEMEHTOB C MpeoOJialaHieM TEePPUreHHOH COCTaBIISIOIICH
JO muamManeHbl. [l Bcex tumnoB IO HamOombinas OIM30CTh K CONEP)KAaHUSAM B BEPXHEH
KOHTHHEHTaIbHOU Kope ycranoBiena s Co, Ni, Cu, Zn, V, Cr, Mn, Al, Si, Ti, Mg, Pb. Oto
CBUJIETENILCTBYET O MpeobialaHu MeXaHu4ecKoi (opMbl IepeHoca ¢ Imiomaaei Bojocoopa B
03€pa MUHEPAIbHON KOMIIOHEHTHI.

BeptukanbHoe pacnpezneneHue M3Y4EHHBIX MHKPOAJIEMEHTOB B MOUYBEHHBIX MPOQPUIIAX
XapaKTepU3yeTCss PABHOMEPHOCTBIO ¢ 00IIel TeHICHIINEH Xa0THYHOTO U3MEHEHUS 3HAUCHUH B
npelenax MEHbIEe OJHOTO CTaHAAPTHOro OTKJIOHeHUs. [Ipum 3Tom copepkaHusi B BEPXHUX
TOPU30HTAX HE MPEBBIIAIOT 3HAYCHHUM ISl HYXKHUX HMHTEPBAJIOB. DJIEMEHTAMHU C OTYETIMBO
BBIPQKCHHBIM XapaKTepOM IOBBIIICHHUS] KOHIIEHTPAIMM OT HUKHUX K BEPXHUM IOYBEHHBIM
ropusoHram sieisirores Cd u Hg Bo Beex nanamadTHbIX 3oHax Cudupwu.

BepTtukanbHoe pacmpeneneHHe 3JIEMEHTOB B OTAEIBHO B3ATHIX 03€pax pa3o0paHo
aBTOPOM COBMECTHO C KOJIJIETaMH B LIEJIOM Psijie CTaTel M MaTepHalioB coBewanuii [4, 5 u np.].
AHanu3 BepTUKAJIBHOTO paCHpeeNIeHUs PaIUOHYKINA0B U MHUKPOIJIEMEHTOB B 00OOIIEHHBIX
KOJIOHKAaX W3y4eHHBIX 03ep Mo JIaHAmadTHEIM 30HaM W pernoHamM CuOHWpH TO3BOJSET
BBIICTIUTH J[Ba TUNA. B mepBoM ciydyae BepXHHUE M HIDKHHUE rOpu3oHTHI JIO mpakTUyecku He
OTJIMYAIOTCS TI0 COCPKAaHUSAM OOJIBIIMHCTBA M3ydeHHbIX anementoB (Cu, Zn, Cr, Ni, Co, Mg,
Be, Sb, Mn u apyrue). IIpuMepom Takoro pacrpezeieHusi KOMIIOHEHTOB B OCAJKaX CIYXHT
OTPOMHOE KOJIMYECTBO 03€p, B HEMOCPEIACTBEHHON OJM30CTH OT KOTOPBIX HET HU HACEJICHHBIX
MyHKTOB, HU MPOMBIIUICHHBIX MPOU3BOJACTB. [lpyroit Tun pacmnpeneneHus: orMeuaercs i Hg,
Cd; mist Mn  u Pb sTo HabmromaeTcss B HEKOTOPBIX Cy4asx - B OOJBIIMHCTBE pa3pe3oB B
BEpXHEW YacTH KOHIIEHTpaluH uX yBenuuuBaroTcs. [1onoOHbIN xapakTep pacnpeneneHus As
3HAYUTENILHO OOJIBIIIETO0 KOJMYECTBA MHUKpOdJieMeHTOB otMeuaercs B JIO Bojgoemos,
HAXOJSIIUXCS OKOJO HaceleHHBIX NyHKTOB. Hampumep, B o3epe KpuBoe (r. 3aBpsiioBo,
Anraiickuii kpaii) [1]. B pazmuunbix pernonax Cubupu BCTpedarOTCs o03€pa, Te Ha
HOpMalTbHOM (POHE pacmpeeNieHUus] SJIEMEHTOB MO pa3pe3y JOHHBIX OCAJKOB OTMEYArOTCs
CJIOU, PE3KO OOOTaIIeHHBIE OAHUM WJIM HECKOJIBKUMH dJIeMEHTaMu (yparaHHble COICpPKAHUsA).
Tak B 03epe SIkoB (Tomckas o6macts) B Bepxuux 10 cm kourentparms Sb u Cd mocturaer 112
u 4,2 mr/kr, cootBeTcTBeHHO. CaMasi BbicoKasi KoHieHTpaius Pb (3345 mr/kr) ormeuaercs B
ocajkax o3epa bonbiue PakuTel, mpuMbIKaoIero K r. Pyomoscky.

Cuuraercs, 4TO BapHalldd B PACIPEICICHUH MHUKPOIIEMEHTOB B BEPTUKAIHLHOM
pa3pe3e 1O oOycnoBieHBI KaK €CTECTBEHHBIMH, TaK W aHTPOMOTreHHbIMU (akTopamu. U3
€CTECTBEHHBIX MPUYHMH TJIABHOW SIBJISIOTCS PA3jIudMsl B JIMTOJOTHYECKOM cocTaBe. OnHaKo, B
ocaakax 03. KpuBoe, B KOTOpOM MOKa3aHO YBEIWYEHHUE COAEpKaHUM K Tpanuie Boaa-lO,
BEpXHUE W HWKHHUE TOPU3OHTHI TOYTH HE OTIMYAOTCSA IO COJACPNKAHUIO TECUaHUCTON
COCTaBJIsIIOLIEH. AHAaNMM3UPYs aHanuTU4Yeckue nanuble 1o /1O o3ep ¢ pe3koil WK NoCTEeNneHHON
CMEHON MHHEPATbHOTO THMA OCaJKa, MOXXKHO OTMETHUTHh 3aKOHOMEPHOCTh B pacmpeleleHUun
TOJILKO JUIsi OTPAaHUYEHHOTO Kpyra sJeMeHTOB. OpraHoreHHas (pakius ocagka COJEPKHUT
6onee Boicokme KouieHTparmu Cd, Zn, Mn, uwaorma U um Pb, wu obennena Mg u Na.
KapbonaTHas 4yacTh OcaJka OTJIMYAeTCsl PE3KO MOBBIMICHHBIMU cojepxkaHusmu Ca u Sr,
nHorna Mn u Mg. Bce ocrambHBIE AJIEMEHTBI JTUOO TMPAKTHYECKH HE MEHSIOT TPEH[T
coJiep>)kaHui B IPO(UIISAX JOHHBIX UJIOB, TMOO CMEHA MIPOUCXOUT XaOTHYHO.

HcTouHUKOM yparaHHBIX KOHIICHTPAIMH TaK)Ke MOTYT OBITh €CTECTBEHHBIC MPUPOTHBIC
IIPOLIECCHI, IPOSIBUBILIHUECS JIOKAIBHO [8].

3naunmo Oosee Bbicokue coaepkanus Cd u HQ B BepxHeit yactu npoduieii J1O u mous
UX BOJOCOOPHBIX TUIOMIAJCH OTHOCHUTEILHO HUXKENEKAIUX TOPHU30HTOB, MOKHO TOMBITATHCS
O0BSCHUTH €CTECTBEHHBIMHU MIPUUMHAMH, @ UMEHHO MX CBSI3bIO C MOJHaMHUIaMU (PYIbBOKUCIOT
OpPTaHMYECKOTO BellecTBa MOYB. PabOTHI MO M3YYEHHMIO TIOBEIEHUS KaaMHUS B KOMIIOHEHTaX
IPUPOJHOI cpenbl MOoKa3ald, YTO MOKa He HapylleH OalaHC €CTECTBEHHBIX I'€OXMMHUYECKHUX
MPOIIECCOB, TEOXUMHUS KaJMHUsI OJTM3Ka K MPUPOTHON U MPOSBISIETCS €r0 CPOACTBO C IIMHKOM U
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prythio [2, 6 u ap.]. CnenoBarensHoO, B pazpe3ax 1O ¢ yBenudenueMm coxepxkanuii Cd gomkHO
(buKcupoBaThbcs yBeIMYEeHHE UM ZN K TpaHULE BOJA-IOHHBIM OCal0K, YEro MpaKTUYECKH He
Habmronaercs. Ho game Bcero BEpoOsTHON NMPUYMHON aHOMAJIbHBIX BHIOPOCOB KOHIIEHTpAIHA
3JIEMEHTOB CIIY’KUT TEXHOT€HHOE 3arpsisHeHue [7 u ap.].

O060011ass TaHHBIE MO PACIPEICICHUI0 U3Y4eHHBIX 3eMeHTOB B JIO o3ep ¢ yuerom
MHUHEpAJILHOTO THUIA OCaJka M OO0led MHHepalu3aluu BOJbI, MOXHO YTBEp)KIaTb, YTO
TEPPUT€HHbIE WJIBl HaumOoJee YETKO HaclenyloT MX COJAEp)KaHus B IOYBaX U
OYBOOOpa3yoIUX MOpoJax, M B HauOOJbIIEH CTENEeHH COOTBETCTBYIOT 3HAYCHHSIM
COCpKAHUN M3YYEHHBIX OJJIEMEHTOB B BEPXHEM KOHTHHEHTalnbHOM Kope. IloHmkeHue
COJepKAHUN PaJMOHYKINIOB, MUKpo3i1eMeHToB B J[O cBs3aHO ¢ pa3yOo’KMBaHHEM OcCalKa
1100 CBOOOIHBIM KpeMHE3eMOM, JHO0O0 KapOOHaTaMu WM OpPraHWYECKHMM MaTepualioM, 3a
UCKJIFOUEHUEM OIpeIeNIEHHBIX (GU3UKO-XMMHYECKHX yCIOBUH COBPEMEHHOI0
ocaakoobOpazoBanus a1 U u Cd.

AHaJiu3 BEpTHKAIBHOIO paclpeseleHus 3JeMEHTOB B 0000mmeHHBIX KosoHkax J1O
U3YYEHHBIX 03ep MO JIaHAMA(PTHBIM 30HaM U pernoHaM CuOHMpH MO3BOJSET yTBEPKIATh 00
YBEJIMYEHUU AHTPONOI€HHOW HAarpy3kd B PErMOHAJbHOM MaciiTabe Ha KOHTHHEHTAaJbHbIE
o3epHble cucteMbl CHOMPH Ha NPOTSKEHUU nocnegHux 70 jer.

Paboma evinonnena npu gpunancosoii noooepaicku epanma PODU Ne 16-05-00132.
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Treelines worldwide are threatened by climate change, which has the power to change
growth and recruitment patterns of trees, eventually leading to a densification within and
northward advance of the treeline. However, beside climate, disturbances like fire, changing
hydrological regimes or anthropogenic influence affect tree stands in the boreal treeline
ecotone. Tree stands along the lower Kolyma are impacted by e.qg. fire, logging and, especially
in the riparian zone, by water related disturbances. As changes in the surrounding forest
structure might have implications for ion contents of thaw lakes, it is important to understand
the influence of climate and disturbances on forest stand structures in this lake-rich area.

In our study area, the treeline ecotone is inhabited by only one tree species, Larix
cajanderi (Mayr), which is able to grow on continuous permafrost and survive extremely low
temperatures. In 2012, seven forest plots where studied on an 84 km long transect around the
town of Chersky within the framework of a joined German-Russian expedition. Various
disturbances, like fires of different intensities, lake drainage or water-logging at larch stands
growing in old river beds and a polygon field, influenced the single plots.

Maximum tree age at the different plots ranges from 40 to 300 years. Plots which
experienced different fire severities show contrasting stand structures with respect to larch
density, distribution of tree life stages and maximum tree age. Stand structure at sites which
experience hydrological disturbances varies dependent on the disturbances regime. When
predicting future treeline development it is thus important to include the prevailing
disturbances as they have the ability to alter the influence of climate change.

DATABASE “MORPHOMETRICAL AND HYDROCHEMICAL
PARAMETERS OF THERMOKARST (POLYGONAL) PONDS IN NORTHERN PART
OF YAKUTIA AND NEW SIBERIAN ISLANDS”

Yadrikhinskiy 1.V.%, Pestryakova L.A.}, Gorodnichev R.M.*, Ushnitskaya L.A.},
Subetto D.A.%, Frolova L.A°
'North-Eastern Federal University named after M. K. Ammosov
Northern Water Problems Institute Karelian Research Centre Russian Academy of
Sciences
3Kazan (Volga region) Federal University
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W3yueHHOCTh  MOJMTOHAJIBHBIE BOJOEMbl Ha TeppuTopuu Poccum crmabo H3ydeHBI.
Haunboiee neranpbHO McchneqoBaHbl (PU3NYECKHE U XUMUYECKUE CBOWCTBA BOJbI Ha Ausicke [1,
2, 3, 4, 5]. B Poccunm o0coOeHHOCTSIMH MOP(HOMETPUUYECKHX, TUIPOXUMHYECKUX U
rUAPOOHOIIOTUYECKUX TOKa3aTesiel MOJIMTOHAIBHBIX BOJOEMOB COBMECTHO u3ydatorcs CBOY
uM. M.K. AMmocoBa u MHCTUTYTOM NOJSPHBIX U MOPCKUX UccliejoBaHUN M. A. Berenepa. 3a
MOCIEAHUE TOJAbl MpPOoOJIEeME M3YYEHHOCTH BOJOEMOB pPEalIM30BaHbl HECKOJBKO IPOEKTOB.
CoBMeCTHBIN POCCHICKO-TEPMAaHCKUH MPOEKT - «llomuronsl B 000TaX TyHApPHI: IUHAMHKA H
OTBET Ha M3MEHYHMBOCTH KJIMMaTa B MOJAPHBIX pernoHax» (2011-2013). B pamkax mpoekrta
"JINMHOJIOTMYECKHE M CEAUMEHTOJIOTMYECKUE MCCIEAOBAaHUA O3€p M  IOJUTOHAIBHBIX
BOZI0OeMOB TyHIpeI" [6,7,8] cocTaBieHa KapTa OOBEKTOB HCCIICIOBAaHMS, IOATOTOBIICHBI
00pa3mpl 03epHOW BOJBI, MPHOPEKHOIO T'PYHTA W JOHHBIX OTJIOXKEHUH AN JaJbHEUIIEero
aHaJM3a U U3y4eHus B 1abopaTopHbIX ycioBusax. [IpoBenensl aHanuTuyeckue paboThl, B X0/
KOTOpBIX IIOJYyYEHBI PE3YJAbTaThl 110 TIPAHYIOMETPUUECKOMY M XHMMHYECKOMY COCTaBY,
COJIEP’KaHUIO YIIepo/ia, a TAaK)Ke MarHUTHOW BOCIIPUMMYHBOCTH TPYHTOB.

HccnenoBaHusiMi  MOJIMIOHAJIBHBIX BOJOEMOB B Halled pecnyOiMKe 3aHUMAaEeTCs
poccuiicko-TepMaHcKas 1abopaTopus MO H3YyYEHUIO SKOJIOTHUYECKOTO COCTOSHUS APKTHKU —
buoM (buonornyeckuit MoHuTOpHHT) (pyK. 1.r.H., [lectpsikoBa JI.A.). Jlaboparopueii BemxyTcst
uccienoBanusi Ha OacceiiHax pek Kombima, Mnaurupka, Jlena, Anabap u HoBocuOupckux
octpoBoB. KosuiekTuBOM J1abopaTopuu co3iaHa 0asza JaHHBIX T€ NPUBEIEHBI JI€TalbHbIE
JaHHbIE 0 MOP(OMETPUUYECKUX TTOKa3aTENIX (MECTOIOIOKEHHE BOJJOEMOB, IPUHAITIC)KHOCTD K
IPUPOJIHOM 30HE U T'€HE3UC, JUIMHA, IIMPUHA, [TyOUHa, JJInHA OeperoBoy JIMHUM, MOKa3aTellb
VAJTUHEHHOCTH, H3PE3aHHOCTh, IUIOMIAAh BOJHOTO 3€pKana, MNPUOIU3UTENbHBIA 00BEM),
(U3NKO-XMMHYECKMX CBOWCTBaX (mpo3padHocth, pH, k€cTkocTh 00mIasi, MUHEpaIH3aIus,
AQHUOHHBIN M KaTHOHHBIE COCTaBbl) M TUIPOOHOJOTHYECKHX MOKa3aTellel KaKIoro BOJOEMA.
B 2016 rogy KOJJIEKTHBOM JIabOpaTOpHM CoO37aHa W 3aperucTpupoBaHo B DeaepanbHOI
cily)k0e 10 MHTEIeKTyalbHOH coOcTBeHHOCTH 0a3za JaHHbIX «Mopdomerpuueckue u
THJIPOXUMUYECKHE TTapaMeTPhl TEPMOKAPCTOBBIX BogoeMoBy (Ne2016620825 ot 21 uronst 2016
T.).

ba3a [naHHBIX COIEPKUT CBEACHHUS O MOPPOMETPUUYECKHX U THUIPOXMMHUECKHUX
napaMmeTrpax 85 MOJIUTrOHANBHBIX BOJOEMOB, PACIIONIOKEHHBIX B OacceiHaX KPYIMHBIX CEBEPHBIX
pek SAxytun (Anabap, Onenek, Jlena, Munurupka, Konsima 1 HoBocuOupckue octposa). baza
JaHHBIX TIPEJCTaBICHA PAIOM B3aUMOCBS3aHHBIX TaOMHUI], TEpBBI CTONOEI, KOTOPBIX
COOTBETCTBYET HOMEpaM O03€p, MOCIEAYIOLMEe — MapaMerpaM, XapakTepHU3YIOUIUM JTaHHbIE
BOoJHbIe 00BekThl. Llenbto cosznmanust BJl sBisercss cTpykrypusauus, oObEIWHEHHE U
CUCTEMAaTH3alMsl CBEIEHUH O MECTOMOJOKEHUH, MPOUCXOXKACHUH, MOP(HOMETPUUECKUX,
TUAPOXUMUYECKUX MapaMeTpax IMOJIUTOHAJIBHBIX BOJOEMOB CEBEPHOM YacTu SKyTMH H
HoBocubupckux ocTpoBOB.

[IpakThdeckass 3HAYUMOCTh  0a3bl  JAHHBIX  3aKIIOYAeTCS B BO3MOXXHOCTH
MH(OPMALIMOHHOTO  O0ECTeYeHUs]  3aMHTEPECOBAHHBIX CYOBEKTOB IpU  IMPOBEIECHHUU
X03iCTBEHHO-KOHOMUYECKOTO OCBOEHHUS JIaHHBIX TPYAHOJIOCTYNHBIX W MEPCHEKTUBHBIX
IPUPOJIHBIX TeppUTOpHM. JlaHHBIE MOTYT BBICTYNAaThb B KayecTBE OCHOBBI JJisi (POHOBOTO
MOHHUTOPHHTA SKOJIOTUYECKOTO COCTOSHUS OKPYKAOIIEH Cpe/ibl U BOJHBIX 00BEKTOB.
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ANCIENT DNA REVEALS THE ORIGIN OF PLANT ORGANIC MATTER FROM
LATE QUATERNARY PERMAFROST SEDIMENTS OF THE BUOR KHAYA
PENINSULA (NORTH-EASTERN SIBERIA)
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During Pleistocene cold stages plant organic matter accumulated at higher rates than
microbial decomposition. As a consequence, North-Eastern Siberian permafrost soils store
large quantities of organic carbon. Permafrost soils are highly sensitive to climate-induced
changes in ground temperatures. To assess the future fate of this region, a better
characterisation of permafrost deposits is thus necessary. Hence, our aim was to apply the
relatively new ancient DNA-metabarcoding approach to reconstruct past local flora and answer
the questions: (1) What is the origin of plant organic matter stored in old permafrost sediments?
(2) What were the environmental conditions during the time of deposition?

Our study site was located at the Bour Khaya peninsula (North-Eastern Siberia) within
the Late Pleistocene Ice Complex, where fine-grained, ice-rich permafrost deposits (Yedoma)
can be found. Analyses were conducted on an 18.9 m long core, drilled from the top of a
Yedoma hill (71.420° N, 132.111° E) during a joint Russian-German expedition in 2012. The
core was divided into two segments by an ice-wedge, whereby the top of the core (0—3.3 m
depth) included the transition from the Late Glacial to the Early Holocene and the part below
the ice-wedge (8.35—18.9 m) was deposited more than 49 kyr BP, prior to the Last Glacial
Maximum (LGM).

The metabarcoding approach detected a total of 113 terrestrial plant taxa, of which 80
percent are at least identified to genus level. In addition we detected 21 swamp and aquatic
taxa. Our findings relating to the pre-LGM parts portray a high diversity among grasses, a rich
herbaceous flora and high proportions of Salix. Aquatic taxa, among others high proportions of
Caltha, Stuckenia and Hippuris, suggest the development of a polygon with a dynamic
hydrological regime. After the LGM, taxonomic richness decreased strongly. Taxonomic
composition changed towards tundra and was mainly characterized by a high proportion of
Betula and Salix shrubs and only few grass and herbaceous taxa. Hydrophytes were not present
and swamp taxa were mainly composed of sedges and Equisetum.
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IHocTepHbIe TOKJIAABI

THE CHANGE OF THE QUANTITATIVE AND QUALITATIVE COMPOSITION OF
ORGANIC MATTER OF SEDIMENTS OF PETROZAVODSK BAY OF LAKE
ONEGO IN THE PROCESS OF EARLY DIAGENESIS

Belkina N.A.
Northern Water Problems Institute of Karelian Research Centre RUS

The report presents the quantitative and qualitative composition of the organic matter of
the surface layer sediments in Petrozavodsk Bay of Lake Onego. Distribution Coq shows a
sharp change of productivity processes in the bay ecosystem in 70-80-ies. The element
composition of organic matter shows the stratification of the processes of transformation of
organic sedimentary material in early diagenesis. The study was performed as part of the
project «Lake Ladoga: life under ice. Interplay of under-ice processes by global change».

W3MEHEHHUE KOJTMYECTBEHHOI'O H KAYECTBEHHOI'O COCTABA
OPI'AHUYECKOI'O BEHIECTBA JOHHBIX OTJIOXKEHUH ITIETPO3ABOJACKOU
I'YBbI OHEKCKOI'O O3EPA B ITPOLHECCE PAHHEI'O IUATEHE3A.

benknna H.A.
WuctutyT BonHbix npobdiieM Cesepa Kapenbckoro HayuHoro uentpa PAH

[Ipomeccyl MUHEpaNM3allMd OPTaHUYECKOTO BEHIECTBA B JOHHBIX  OTJIOKEHHUSIX
OHexcKoro o3epa, MPOTEKAIIINE C YIaCTUEM KUBBIX OPTaHU3MOB, OMPEAEISIOTCS HATUYUEM
B TIOBEPXHOCTHOM CJIO€ OCajKka KHCJIOpoaHOTO Oaprepa. [locTymaroniee B TOHHBIE OTIIOKEHUS
OpraHMYECKOE BEIIECTBO MMEET Pa3HbIil reHe3UC U pa3Hylo cTeneHb Tpanchopmanuu. [Iporecc
rymMUQpUKaIMu TPOJOJDKAETCS W HIDKE peloKc-O0aphepa B BOCCTAHOBJICHHOM YacTH OCaJIKa.
Pe3ynbrarom okHCIEHHS MPUPOIHBIX OPraHUYECKUX COSAMHEHMI Ha 000U CTaauu SBISETCS
CTOXAaCTUYECKas CMECh MOJIKYJ TOJMMEPOB, B KOTOPOM HHU OJIHO M3 COEAUMHEHUN HE
TOXJIECTBEHHO ApyromMy. OIHON M3 BaXKHBIX XapaKTEPUCTUK MPHPOJHOTO OPTraHUYECKOTO
BemecTBa sBisieTcst nmeMeHTHBIM coctaB (C, N, H, O), onucanme Bapwanmii KOTOPOTO
MO3BOJIET CYUTh O €ro kKadyecTBeHHOM cocTaBe (CkomnuHIes, ['onuaposa 1987).

OOBEKTOM UCCIIEIOBAHMS SIBISIOTCS JOHHBIE OTJIOkKeHUs: I[leTpo3aBoackoil ryObl
Onexckoro o3epa. B mapre 2015 r. ¢ rmyOunsl 28 M mpoboorOopHUKOM “LIMNOS” ObLT
0TOOpaH TMOBEPXHOCTHBIN CJIOM ocagka MOIMHOCTHIO 35 cM. KojgoHKa MOHHBIX OTIOKEHUN
JENUIach MOCIOWHO, MPOOBI MaKOBaINCh B IJIACTUKOBBIE MakeThl. Ha aHamuTudeckoi Oaze
MBIIC KapHI PAH B ocagkax €CTECTBEHHOW BJI@XKHOCTH u3Mepsuiock Eh
(moTeHumoMeTpudeckuii meron, Pt-smekrpon c¢ po6askoit memuaropa Tpuiion-b). B cyxux
ocankax (MOCi€ CYIIKM  TPU KOMHATHOW TeMIIepaType) OMpeaesioch XUMHUYECKOe
notpebnenue kuciopoaa (XIIK) (oxucnenne rpynta ¢ KoCr,0O7 B pactBope H,SO4), motepu
npu nipokamuBanuu (II1IT) (rpaBumerpudeckuii Metox, T= 105, 550 °C), a30T opraHuYecKHii
(Nopr) 1 dochop (Pror) (TuTpuMeTpuueckuit u GoTOMETpHUECKHIT METOABI MOCHE OKUCICHHS
noHHBIX oTnoxkeHnid B HySO, mo Keemppamo). Ha amammtnyeckoit 6aze IlIBeiimapckoro
(denepaabHOrO MHCTUTYTa BOJIHBIX Hayk u TexHojoruii (EAWAG) Obuto mpoBeneHO
PaaoON30TOITHOE TATUPOBAHUE KOJIOHKH (Zlon) U OMpeJereHo olIee coAepKaHue yriiepoaa
(anemenThbiil ananu3zarop EURO EA 3000) u neopranndeckuii yriepon (UIC Inc. CM5015).
[To pa3zHuiie 0oOILIEro W HEOPraHUYECKOTo yriiepojaa ObLI BBIUMCIEH YIJIEPOJ OpraHUYecKUi
(Copr)-

Jlnsg pacdera B3JEMEHTHOTO COCTaBa OPraHUYECKOTO BEUIECTBA JOHHBIX OTJIOKEHUMN
MCIIONIb30BAIM METOIOJIOTHYECKH TMOAX0I, MpeanokeHHbli bukOynaroBeim 3.C. (2009) u
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OCHOBAHHBIM Ha pEIIEHWU CHUCTEMbl YpPAaBHEHHUIH OKHUCJIEHHMS OPraHMYeCKOro BEIECTBA B
pPa3IMYHBIX YCIOBUAX. Pacder cpemHel 2JIEKTPOXUMHUYECKON BajeHTHOCTH yriepona (OB) u
crenienn okuciaeHHoct (CO) u BoccranoBiaeHHocTH (CB) — opranmueckoro BellecTBa
MIPOBOAMJIICS TIO JAHHBIM 3JIEMEHTHOT'O COCTaBa:

3B = 22222 €0 =253B, CO = 100 — 2CB, e &, d, b — mamexcs B hopmyie CaHON.

Opranudeckoe BELECTBO B UCCIEAOBAHHBIX JOHHBIX OTJIOXKEHUSX COCTABISET B CPEIHEM
okoso 12%, cpennee copepkanue opranuueckoro yriaepona 3%. Pacnpenenenue yriaepoaa mno
KOJIOHKE HOCHT HepaBHOMepHbIH xapakrep. KonuenTpauuoHHbslii npopuiab Copr MOXKHO
pa30ouTh HA YYaCTKU (BBICOKOE COJIEpKaHHE B MOBEPXHOCTHOM CII0€, MUHUMYM KOHIIEHTPALUU
Ha rryouHe 8-9 cM, cpeaHee couepikaHue B KOJIOHKE HIDKE 9 CM), KOTOPBIE ¢ OJTHOW CTOPOHBI
OTpaXkaloT Pe3KOe M3MEHEHHUE CEAMMEHTAIMOHHBIX IpoleccoB B 3anuBe B 70-80-e romsl, c
JpYroll  CTOPOHBI  COOTBETCTBYIOT  ONPEICIICHHBIMM  JMAr€HETHMUECKUMHU  IIpolieccaM
npeoOpa3oBaHus OCAJ0YHOrO BellecTBa. KOHIIGHTpAIMOHHBIE TPaJMEHTHl Yriepoja Ha
noBepxHocTh (cimoit 0-0.3 cM) JOHHBIX OTJIOKEHUW W B 30HE perokc-Oapbepa (cimoit 5-7cm,
usmernenre Eh ot 530 g0 -50 MB) cpaBHUMBI MEXIy COOO# M SIBISIOTCS MaKCHMAaIbHBIMU.
BeposiTHO, UTO MMEHHO B ATHX CJIOSIX IPOLECC MHUHEpAIMU3ALMM OPraHMYECKOIo BEIECTBA
MPOMCXOAUT HanboJiee MHTCHCUBHO 0 CPAaBHEHHMIO C 30HON oOuTaHus 3000eHTOCa (0-5 cm).
I'paguent koHueHrtpauun Copr B BOCCTAHOBJICHHOM 4YacTH KOJOHKM (HMWXKe 8 CM)
MUHHUMAJIbHBIN.

Copneprxanrie OMOTEHHBIX DIIEMEHTOB B JOHHBIX OTiIOkeHUsX HeBenuko (0.1-0.5% N u
0.1-0.3% P). BeprukanpHblii MpopuiIs a30Ta OTINYACTCS HEPABHOMEPHBIM paclpeieiIcHuEM,
YTO BO3MOXHO YKa3blBa€T HA KAYECTBEHHbIC XapaKTEPUCTHKU OPraHUYECKOTO BEIIECTBA,
MOCTYMAIOMIETO U3 Pa3HBbIX UCTOUHUKOB B JOHHBIE OTJIOKEHUS (PEUHBIE BOJBI, CTOYHBIE BOIBI,
ABTOXTOHHOE OPraHMYECKOE BEIECTBO, HA3€MHAasl PaCTUTENIBHOCTH). BepTukanbHbiil mpoduib
dochopa nMeeT MakKCUMyM B 30HE peJloKc-0apbepa.

Crpartudukanus MpoIreccoB TpaHCPOPMAIMK OPraHUYECKOTO BEIIECTBAa JIOHHBIX
OTJIOXKEHUH 1O TIyOuWHe 3ajieraHusi, BbIJEJEHHAas MO KOJWYECTBEHHOMY COCTaBy
OpPraHMYECKOI0 BEILECTBA, MPOSBISETCS U B €ro 3JEMEHTHOM cocTaBe. Pe3ynbraTel pacuera
3JIEMEHTHOT'0 COCTaBa OPraHMYECKOIo BEIECTBa JIOHHBIX OTi0XkeHu# IlerpozaBojackoil ry0sl,
IIpeJICTaBICHHbIE B Ta0JMIle, MOKa3bIBAIOT, YTO B HACTOSILEE BpeMs B JOHHBIE OTJIOKEHUS
[Terpo3aBoackoit  ryOobl  OHEXCKOro  o3epa  IOCTYMAeT JOCTaTOYHO  OKUCIIEHHOE
TpaHC(HOPMHUPOBAHHOE OPraHUYECKOE BEIIECTBO C IpeodaananueM QpynbBoBbix kucioT (CO ot
-17 1o -9%). BoccraHoBUTENbHBIE CBOMCTBA OPraHMYECKOTO BELIECTBA JOHHBIX OTIOXKEHUMN
MEIJIEHHO YMEHBIIAIOTCS € TITyOUHO.

Tabnuua. DneMeHTHBIN COCTaB OpPraHMYECKOro BelecTBa, aTOMHble oTHomeHus H:C,
O:C, C:N u cpeaHsis BaleHTHOCTh yriiepona (OB) NoHHBIX OTI0keHu [leTpo3aBoackoii ryobt
Omnesxckoro o3epa.

Cnoii|Cop] 2B | €O |CB|C|O|H|N|H:ClO:C[C:N Dopmyna
cMm | Y% +100%| % | % ot OB

0-1 |5.2-049 -12 |56(32/59] 7|2|2.41]1.35/15.48|C155(H20)17..035NH3
1-2 |5.1-0.70] -18 [5930/62] 6 |2|2.62]1.57/17.71/C177(H,0)217062NHs3
2-3 |5.0-063 -16 |58[33]59] 6 |2]2.21/1.34/17.95/C17.6(H20)15.4057NHs
3-4 | 4.9/-0.66] -17 |58/32/60] 6 |2]2.26]1.39]22.87|C22.6(H20)243076NH3
4-5 | 4.8-059 -15 |57(32/60| 6 |2|2.37]1.41]22.40| C4(H20)25066NHs
5-6 |4.0[021| 5 |47(27/63|9|2|3.95/1.77/14.58|C14.6(H20)258H15NH;3
6-7 |3.2/0.69] 17 [41]25/63/10/2]4.74]1.91/12.44/C1, 4(H,0)237HasNHs
7-8 |2.6/1.23] 31 |35|25/62/11/3(5.22/1.85(10.83|C10.8(H20)201Hs.7NHs
8-9 [1.5[355] 89 |6 [21/58/15/7]8.602.12 3.68 | C37(H,0)7.6Hs5sNHs
9-10 | 2.0[3.72| 93 | 4 [18]65/14/3]9.40/2.64| 7.58 | C7.6(H20)20H141NHs
10-11] 2.8/0.04] 1 [50[27/61] 8 |4]3.70[1.66] 8.97 | Co(H20)145H0NHs

164



11-12] 3.01-0.23] -6 |53]28]60] 8 [4]3.32[1.59] 8.33 | Cg 3(H20)12.3005NHs
12-13] 2.8/0.04] 1 [50]27|61] 83]3.66]1.67]10.89|C100(H20)152H0NH3
13-14] 2.8/0.04] 1 [50]28|61|8|3]3.62[1.65/11.11|C11 1(H20)15.4Ho,NH3
14-15/ 2.7]0.01] 0 [50[27]62] 8]2]3.71]1.73[12.60/C12.6(H20)21.8Ho.1NH3
15-16| 2.7/0.01] 0 [50(25/64] 9 |3]4.05[1.88/11.25/C11 5(H20)21 -Ho 1 NH3
16-17| 2.51-0.03] -1 [50]24]66] 9 |2]4.29]2.07/15.85|C156(H20)325005NHs3
17-18] 2.5]-0.03] -1 |50(24|66] 9]2[4.27]2.05/14.88|C14.6(H20)303002NH3
18-19 2.3/0.31| 8 [46(24]64] 9|3]4.71]2.04 9.58 | Co6(H20)196H1sNHs
19-20] 2.2/0.51| 13 [44]22|65[10|3]5.34]2.22] 7.64 | C;6(H20)160H1oNH3
20-21] 2.2[0.29] 7 |46|24/63] 9 |4/4.64/1.98] 7.64 | C76(H20)15:H1 :NH3
21-22] 2.1[0.06] 2 [49]22/67] 92]4.99]2.35/12.50/C15 5(H20)20.4Ho.sNH3
22-23/2.00.04] 1 |50[22/66] 9 |3]4.852.24] 9.26 | Cg3(H20)205H02NH3
23-24] 2.01-0.20| -5 |53[24/63| 8 [4/4.13]1.95] 6.94 | C o(H20)12500 /NH3
24-25] 2.01-0.20] -5 |53[22/66] 9 [3]4.61]2.23] 8.33 | Cg 3(H20)177005NH3
25-26| 2.1]0.50| 13 |44|23|65| 9 [24.86]2.09|17.50/C17.5(H20)s67HasNHs3
26-29] 2.2]-0.13] -3 [52]24/66| 8 |2]4.22]2.06]13.10/C13.1(H20)26.:00sNH3

B nosepxnoctHoMm cioe (0-5 cM) OCHOBHOM mporiecc TpaHCHOPMALMH OPTraHUYECKOTO
BEIIIeCTBA HAMPABJICH Ha MUHEPAIN3AIUIO a30TOCOAEPKAIINX COSIMHEHUN 1 YBETTMYEHUE JOTTU
kuciopona (CO or -17 no -12%), 4TO 3aKOHOMEPHO, MOCKOJBKY MPOLECC MPOUCXOJIUT B
OKUCIUTETbHOU cpene. DynbpBaTHBIA XapakTep rymyca pe3Ko H3MEHSeTCsl Ha TYMHUHOBBIH B
obmacti penokc-6appepa. CTerneHb OKHCICHHOCTH OPTaHWYECKOrO BEIIeCTBA B JTOH 30HE
yBenuuuBaeTcss ¢ rayoumHod ot 5 nmo 31%. [lanee pacmomaraercss clo € BBICOKHM
COJIepKaHNEM TeCYaHOW (PpaKIi U MHUHUMAIILHBIM COAEP)KaHUEM OPTaHWYECKOTO BEIECTBA,
CTENEeHb OKUCIEHHOCTU KOTOPOro coctanisieT okoio 90%. Huxe 10 cM cTeneHb OKUCIEHHOCTH
ommszka k 0 (cpegnue 3Hauenue CO=1.5, CB=49%), 4uTO0 COOTBETCTBYET HEPACTBOPUMBIM
T'YMHHOBBIM BEIIECTBaM, BBIMOJHSIOMIMM aKKYMYJISITHUBHYIO (YHKLHUIO B OHocdepe, TO ecTh
Haubosee YCTOWYMBBIM K Pa3jOXKEHUIO MOJIEKYJaM IMPUPOJHBIX OHOIMOINMEPOB, CIIOCOOHBIX
COXPAaHATHCS JUIUTEIIHOE BPEMSI.

B 3akmouyeHnn HEOOXOOMMO OTMETHTH TO, YTO BOMPOC O (HOPMUPOBAHHU COCTaBa
OpPraHMYECKOTO BEIECTBA O3EPHBIX JOHHBIX OTIOXKEHMH B meaoM U OHEXCKOro o3epa B
YaCTHOCTH OCTaeTCs OTKPBITBIM. Pe3ynbTaThl HCCIIEOBaHUS HE JAal0T OTBETa Ha TaKHe
BOINPOCHI KaK: MOYEMY SJIEMEHTHBIM COCTaB OPraHMYECKOTO BEIIECTBA JOHHBIX OTJIOXKEHHUH
[Terpo3aBojackoii TyOBl OTIIMYaeTcsl Oojiee HU3KHM COAEp)KaHHUEM YTIIepojia 0 CPaBHEHUIO C
JAaHHBIMM O COCTaBE€ OPraHMYECKOro BelIecTBAa MPUPOAHBIX BoA M mouB Kapenuu? Yro
SBIISICTCS TIPUYMHON PE3KUX M3MEHEHWH KauyeCTBEHHOTO COCTaBa OPTaHWYECKOTO BEIIECTBA
JIOHHBIX OTJIOXKEHUH B 30HE penokc-Oapwepa? IlpomomxkeHue pabOT B ATOM HarpaBlIEeHUH
TpedyeT MEXIUCIUTLTMHAPHOTO MOJX0/1a: HCCIIEIOBAHU I 3000€HTOCa u
MHUKPOOHMOJIOTHYECKOTO COOOIECTBA JIOHHBIX OTJIOXKEHHH, Ooyiee JeTaJbHOrO H3y4YeHHUs
Ka4eCTBEHHOT'O COCTaBa OPTraHWYECKOTO BEIIECTBA U T/I..

HccnenoBanue  BBINOJIHEHO B paMKax  MYJIbTHIUCHMIUIMHAPHOTO  POCCHUHCKO-
mBennapckoro mnpoekra «Jlagokckoe 03epo: KH3Hb MOAO0 JbJIOM. B3anMoCBA3aHHbBIE
MOJIETHBIE TPOLIECCHI O BIUSHUEM TJ100aJIbHOTO OTEIUICHUS.

Cnucox aureparypsl
1. bux6ynartoB 3.C. buosneMeHThI 1 uX TpaHchOpMaIKs B BOAHBIX IKOCUCTEMaX. PHIOMHCK:
n31.-B0 OAO «Pr1buncKuil 1oM nmegatuy, 2009. 290 c.
2. CxonunieB b.A., 'onuapoBa 1.A. CoBpeMeHHbIE TPOOIEMBI PETHOHATBLHON M TPUKITATHON
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«CREATING A LAYOUT ATLAS MICROGRAPHS OF DIATOMS»
(YAKUTIA ARCTIC LAKES)

Davydova P.V.}, Pestryakova L.A.}, Levina S.N.*
YInstitute of Natural Sciences, North-Eastern Federal University named after M. Ammosov,
Yakutsk, Russia

«CO3JAHUE MAKETA ATJACA MUKPO®OTOI'PA®UI JTUATOMOBBIX
BOJOPOCJIEN»
(APKTUYECKHUX O3EP SIKYTHUH)

JlaBb110Ba H.B.l, [TectpsikoBa H.A.l, Jlepuna C.H.!
1I/IHCTI/ITyT EcrectBennsix Hayk, CeBepo-Bocrounoro ®enepansHoro Yuusepcurera uMm. M.K.
AmmocoBa, Skyrck, Poccus

B mnocnennee BpeMs NpUMEHEHHE TPAHCMUCCHOHHOIO U OCOOEHHO CKaHHUPYIOLIErO
DIIEKTPOHHBIX ~MHKPOCKOIIOB IO3BOJISIIOT 3HAYMTENIBHO PACIIUPUTh HAIIM 3HAHHUS O
MOpGOJIOrMM MaHUUpPs, UX OMOJIOrMM M 3Kojoruu. Ha ocHOBe 3THX JaHHBIX B HAcTOsIIEe
BpEeMsI YTOUHSIOTCS KITIOYEBBIE BOIPOCHI JHATOMOJIOTMU, U B YaCTHOCTH INPOUCXOXKICHHE U
9BOJIIOLUS TUATOMEM, TAKCOHOMUYECKOE 3HAYEHHE NMPU3HAKOB, CTATYC TAKCOHOB Pa3IMYHbIX
panroB. Bce 3T0 JODKHO 3HAYMTENBHO OOJETYHTH pa3pabOTKy MPUHIMIIOB KJIACCH()UKAIUN U
CO3/laHME€ HOBOM CHCTEMbl JMAaTOMOBBIX. VIMEHHO mO3TOMYy JaHHas paloTa sBISEeTCA
aKTyaJIbHOM.

Ilenpto pab®oThl sBiIsSIETCA CcoOCTaBleHUE (parMeHTa MakeTa arjaca JIUaTOMOBBIX
BOJIOPOCIIEH HEKOTOPBIX MOJUrOHaNbHBIX BojoeMoB Cepepa Skyrun. OObexkTamMu
UCCIIEIOBaHUsl OBIIM BBIOpaHBI JAMATOMOBBIE KOMIUIEKCHI W3 IOJUTOHAJIBHBIX BOJOEMOB
pecypcHoro pesepBata Koitansik (Oacceitn p. WMuaurupka), okpectHocteit m. Iloxosmck
(Gacceiin p. Kombima) u momyoctpoBa Panneeckuil (HoBocubupckue ocTtposa).
MUKpPOCHUMKH JAMAaTOMOBBIX BOJOpOCIEH ObUIM clielaHbl U3 00pa3lioB MOBEPXHOCTHOIO CIIOS
otnoxenut (0-2 cm) BomoemoB mnonyoctpoBa danneeBckuit (FAD), PecypchHoro pesepBara
«KsiTansik» B 6acceiine pexu Uuaurupka (KYT) u okpectHocTn n.Iloxonck OacceliHa peku
Konsima (POK).

Muxkpodororpagun OTIENBHBIX TaKCOH IMATOMEH OBUIM TMOJyYeHBI C MPUMEHEHHEM
pacTpoBOro IEKTPOHHOT0 MUKpockona Zeiss Gemini® Ynprpa mimtoc Ha 6a3e MHcTUTyTa M.
Anbdpena Berenepa - LlenTp monsipHbIXx 1 MOpcKuX uccienaoBanuii ['enpmronsiia (ABU). Ha
JAHHBII MOMEHT STOT MHKPOCKON SIBJISI€TCS JIYYLIMM HWHCTPYMEHTOM JUIsI IMPOCMOTpa
npenapaToB W YTOYHEHHS TOHKHX CTPYKTYp CTBOPOK nuaromeit.  MneHtudukanus wu
KjJaccuuKanus BUAOB JMATOMEHl HaMU TpOBEJE€Ha C HCHOJIb30BAHMEM OTEUYECTBEHHBIX
OTpeNeTUTEeNeH, 3apyOeKHBIX CBOJOK U CcHUCTeM. Bcero Obuto wucciemoBaHo 92
MUKpodoTorpaduii, U3 KOTOpPBHIX BbIABIECHO 16 pomoB u 92 Buma. Hamu cocraBnensr 23
TaOJHUIIBI C TIOSCHUTEIHHBIMH 3alUCKaMH, KOTOpbIE B TEPCIIEKTHBE BOWIYT B MakeT ATiaca
JMaTOMOBBIX Bojopocieil BomoemoB Skytuu. Ilpumep Ttabmun u3 ¢Qparmenrta Atiaca
npuBeneH Ha pucyHok. I[Ipumep Tabmuisl mo poxy Eunotia: 1(KYT-1-10_12) - Eunotia
sudetica, Otto Miiller. CtBopka mmunoii 13,2 pm , mmpunoit 4,2 pm, mrpuxos 18 B 10 pm.
2(KYT-1-3_10) - Eunotia sp. CtBopka mmHON 10 um , mupunoit 3,2 pm, mrpuxos 28 B 10
um. 3(KYT-1-10_16) - Eunotia sp. CtBopka anuHo# 11 pm , mmpuHoi 2 pm, mTpuxoB 27 B
10 pum. 5(KYT-1-10_13) - Eunotia poludosa, Grunow. CtBopka anuHo#i 13 um , mmpuHoii 2,5
um, mtpuxoB 25 B 10 um. 6(KYT-1-10_18) - Eunotia arculus, Grunow. CtBopka muHoi 21
pm , mupuHo# 3,8 um, mrpuxoB 18 B 10 um.

Takum oOpa3om, BHEpBble M SKYTCKMX BOJOEMOB OBbUT COCTAaBICH MakeT
pPETMOHANBHOTO ATJiaca JUATOMOBBIX BOAOPOCIEH ¢ MPUMEHEHHUEM CHMMKOB CKaHHMPYIOLIETO
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AIIEKTPOHHOT'O0 MUKPOCKOTIA ¢ YKa3aHUEM TaKCOHOMUYECKOW MPUHAIEKHOCTH U MECTa 0TOOpa
00pa3IoB Ka)xJa0ro BUAa TUaTOMEH.

Pop Eunotia

1(KYT-1-10_12) 3(KYT-1-10_16)
5(KYT-1-10_13) 6(KYT-1-10_18)

Puc.1. IIpumep Tabnuisl n3 Maketa ATiaca

Paboma evinonnena 6 pamkax npoeKmMHOU UACmMuU  20CYOAPCMBEHHO20 3A0AHUS
Munucmepcmea nayxu u obpazosanus P® Ne5.184.2014/K u npu uacmuunoii noooepicke

epanma PODU 15-45-05063 p_socmoxk_a.

CLADOCERA OF LAKE SUTURUOKHA (INDIGIRKA RIVER BASIN, EASTERN
SIBERIA) ACCORDING TO THE ANALYSIS OF SEDIMENTS AND
CONTEMPORARY ZOOPLANKTON

Frolova L. A.*, Nigamatsyanova G.R. *, Gafiatullina L.I.*, Pestryakova L.A.?
'Kazan (Volga region) Federal University
North-Eastern Federal
University

The article presents the results of Cladocera studies of the Lake Suturuokha (Indigirka
river basin, Sakha Republic (Yakutia)) in August 2015 in the superficial bottom sediments and
in the composition of contemporary zooplankton community. The 13 taxa Cladocera remains
and 11 species contemporary Cladocera were found. Families Bosminidae, Daphniidae and
Chydoridae have determined the basis of species diversity in sediments and in zooplankton.
According to the diversity index the studied lake was moderately polluted.

BETBUCTOYCBIE PAKOOBPA3HBIE O3EPA CYTYPYOXA (FACCEIH PEKH
NHIAUT'UPKHU, BOCTOYHASA CUBUPH) 110 JAHHBIM AHAJIM3A JOHHBIX
OTJIO)KEHU 1 COBPEMEHHOTI'O 300ILIAHKTOHA
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JLA. CDpOJ'IOBal, I.P. HuramarssHosa®, JLU. T aq)I/IaTmeI/IHal, JLA. HGCTp}IKOBaZ
! Kazancknit (ITpuBomxckuit) penepanbHbI YHUBEPCUTET
2 Ceepo-Bocrounslii henepanpHbiii yauepcuteT uM. M.K. AMMocoBa

B pabote npeacrapneHsl pe3yabTaThl HCCIEOBAHUI BETBUCTOYCHIX PAKOOOPA3HBIX 03epa
Cyrypyoxa (Oacceitn pexku Wumurupku, pecmyOnumka Caxa (SIkyTwsi)) B MOBEPXHOCTHBIX
JMOHHBIX OTJIOKEHHUAX U B COCTaB€ COBPEMEHHOTO 300IUIAHKTOHHOTO COOOIIEeCTBa.
OOnapyxeHbl octatku 13 TakcoHOB, a Takxke 11 BuHOOB Kiajgouepa COBPEMEHHOIO
3001u1aHKTOHa. OCHOBY BHIOBOrO 0OOraTcTBa COCTaB/SUTM BHIBI cemeilicTB Bosminidae,
Daphniidae u Chydoridae xak B JOHHBIX OTJIOKEHHUSIX, TaK M B COCTaBE COBPEMEHHOTO
300MJIaHKTOHA. MccnenoBaHHBIE  BOJOEM  XapaKTEpU3YIOTCS COTJIACHO PAaCCUMTAHHBIM
WHJICKCaM BUJIOBOTO pa3HOO0Opa3usi, Kak yMEpEHHO-3arpsi3HCHHBIMH.

B asrycre 2015 r. B Xo#e pPOCCHMCKOM NaleOJIUMHOJIOTMYECKON HKCHEAULINI
«Munurupka-2015» ObUIM  OPOBEAECHBI IAJCOIKOIOTMUYECKUE HCCIECAOBAHUS OJIHOTO U3
KpynHenmmnx o3ep Jlenckoro GacceitHoBoro okpyra — ozepa CyTypyoxa, paclojio>KeHHOTO Ha
TEPPUTOPUN OJHOMMEHHOTO PECYPCHOTO pe3epBara (KOOPAMHATHI reorpauueckoro IeHTpa
o3epa: 69°09 c.mi., 145°23" B.1.). JlaHHbI BOAHBIN 00bEeKT HaxoauTcs 3a [loJsSpHBIM Kpyrom,
oTJInYaeTcsi OONBIIMMH pazMepamMu (IUIOIAlb BOJAHOTO 3epKayia — 67,9 KMZ) u 0orar IIEeHHBIMHU
BHJIaMH PBIO.

Marepuanom paboThl CTaiau 00pa3iibl TOBEPXHOCTHBIX JOHHBIX OTIIOKEHHH, 0TOOpaHHBIX
Opy TMOMOIIM CTPaTU(UIUPOBAHHOTO JHOYEpHATeNs, a TakkKe MpoObl COBPEMEHHOTO
300IUIaHKTOHA, OTOOpaHHbIE NpU MOMOIIM Mayioil cetu AmnmTeiiHa (pasmep suen 100 MK).
OO0OpaboTka MOHHBIX OTJIOKEHUN Ha KapIMHOJIOTMYECKHH aHadu3 MPOBOAMIACH COTJIACHO
metoaukam Frey (1986), Prazakova u Fott (1994), a raksxe Korhola et al. (2001). Matepuai o
COBPEMEHHOMY  300MJIAHKTOHY  OBLI ~ TOJABEPTrHYT  aHaiu3y  TUAPOOUOIOTHUYECKUX
XapaKTEpUCTHK COMNIacCHO o0menpuHATeIM MeToaukaM (XKanuH, 1960, Koncrantunos, 1986).

B mOBEpXHOCTHBIX JOHHBIX OTJIOKEHUSX HaMu oOHapyxkeHo 13 BumgoB kiamonepa. M3
HUX oOwineM B mpo0ax OTIMYWINCH npeacTtaButenu cemeiictB Bosminidae u Chydoridae:
Bosmina (E.) coregoni Baird, 1857, Bosmina longirostris Muller, 1776, Chydorus sphaericus
Muller, 1785. Menee mpeacraBieHbl Takue Takconbl, kak: Alonella exisa Fischer, 1854,
Daphnia longispina Muller, 1776. Ocratku npencraButencit Alona quadrangularis Muller,
1785, Alona affinis Leydig 1860 Obun ManoumciaeHHbIMA. Kak peaKuX BHIOB MOXHO
ormetuth Eurycercus glacialis Lilljeborg 1887 u A. guttata (Sars, 1862). B nenom coo0iiiecTBo
BETBUCTOYCHIX PAaKOOOPA3HBIX MOBEPXHOCTHBIX JOHHBIX OTJIOKEHHI MOXKHO OXapaKTEPH30BaTh
KaK OTHOCHUTEIHHO OoraTtoe.

B coBpeMEHHOM 300MUIAaHKTOHE BBISIBICHO Bcero 11 BUIOB Kiamouepa U3 5 CEMEMCTB.
Haubonee Ooratro mnpexacraBinensl u3 Hux Daphniidae u Chydoridae (mo 4 Buna).
MakcumasbpHas 4acToTa BCTpedaeMocTd 3aduKcHpoBaHa y pauka Daphnia middendorfiana
Fischer, 1851. Menee oounbabiMEu Obutn B. longirostris, Ch. sphaericus u A. guttata. Bumast
Acroperus harpae (Baird, 1843) u Bythotrephes crassicaudis (Lilljeborg, 1890) wumemnu
HauMeHbIIee oOuHe.

Ha ocHoBe BcTpeuaeMOCTH OCTaTKOB BHJIOB Kjajaolepa paccuutaH uHpaekc lllenHona-
Yugsepa (Shannon, 1949). 3nadenue 3Toro uHaeKca Bapbuposaio ot 1,17 mo 1,82, coctaBuB B
cpeaneM 1,45+0,08, 4To yKa3pIBa€T Ha YMEPEHHO-3arpsi3HEHHOE COCTOSIHUE BOJ o3epa. s
aHaJIM3a BRIPAaBHEHHOCTH BHUJIOB B COOOIIECTBE MPUMEHSJICS MHAEKC 3KkBUTabensHoCcTH [Inenoy
(Pielou, 1966). Ero cpennee 3nauenue 0,64+0,02, 4T0 MO3BOJISIET OICHUTH JAHHOE COOOIIECTBO
PAYKOB KaK OTHOCHTEILHO BHIPABHEHHOE.

Nunekc lllenHona-YuBepa, pacCUdTaHHBIA HA OCHOBE OMOMACChl pauKOB COBPEMEHHOTO
300ILJIAaHKTOHA, MMeJ 3HaueHus B cpeaHem 1,88+0,15 (min 0,96, max 2,8), 4yTo Takke OTHOCUT
BOJBI 03€p K yMEpEHHO-3arpsi3HEHHBIM. 3HaueHue uHiekca [luenoy B cpemHem cocTaBui
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0,58+0,17, T.e. cooOIIecTBO KiIaaolepa COBPEMEHHOTO 300IUIAHKTOHA OTHOCHUTEIHHO
BBIPAaBHEHHOE.

B crpykType cooOmiecTB HawOOJBIIYID YHCICHHOCTh HMMEIOT BUABI-OOMTATENN
auTopasibHOi 30HbI (38,5% B HOHHBIX OTIOXeHUsAX U 45,5% B cCOBpeMEHHBIX MpobOax), yTo
COOTBETCTBYET CTEIIEHU PA3BHUTHS BOJOEMA HE3HAUYUTEIHHOW TI1yOWMHBI. 300reorpaduyeckas
MPUHAJJISKHOCTh OOJIBIIMHCTBA BCTPEUYEHHBIX BUJIOB CBHUJAETEIBCTBYET O MpeoOiaaHuu
ceBepHOIl rpymnmnbl BUaoB mnaineapkruueckoro (30,8% B moHHbIX oTioxkeHusx u 49,5% B
COBPEMEHHOM 300IIJIAHKTOHE) U KOCMOMOJIUTHUYecKOro pacrpoctpaHenus (30,8% B ITOHHBIX
oTiIokeHUsAX U 49,5% B COBPEMEHHOM 300ILJIAHKTOHE).

TakuMm 006pa3omM, cOOOIIECTBO BETBUCTOYCHIX paukoB o3epa CyTypyoxa Kak B MPOLLIOM,
TaKk U B HACTOAIIEM, XapaKTepU3YeTCsl KaK OTHOCUTEIBHO pPa3sHOOOpa3HOE IO BUIOBOMY
COCTaBYy, CO CTPYKTYpOH OJIM3KOH K paBHOMEPHOMY paclpele]IieHUI0 BUIOB, MpeobaasaHueM
BUJIOB JIUTOPAILHOM 30HBI 10 OMOTONUYECKOMY MpeanoureHrnto. OCHOBY BHIOBOTO OOraTCTBa
cocTaBIISIIOT BUBI ceMeiictB Bosminidae, Daphniidae u Chydoridae.
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CREATION OF THE DATABASE “DIATOM ASSEMBLAGES,
MORPHOMETRICAL AND HYDROCHEMICAL PARAMETERS OF LAKES IN
BASINS OF MAJOR RIVERS IN NORTHERN PART OF YAKUTIA”

Gorodnichev R.M. !, Pestryakova L.A.*, Ushnitskaya L.A. !, Spiridonova .M. !, Yadrikhinskiy
I.V.*, Frolova L.A%,
'North-Eastern Federal University named after M. K. Ammosov
?Kazan (Volga region) Federal University

As a result of project Ne 5.1771.2014/K realization in 2015 we created a database
“Diatom assemblages, morphometrical and hydrochemical parameters of lakes in basins of
major rivers in Northern part of Yakutia”. This database includes information about diatoms
and abiotic parameters of 83 lakes which are located on the territories of major Yakutia’s rivers
(Anabar, Olenek, Lena, Indigirka and Kolyma). The database has a practice meaning as an
information source of natural conditions of lakes.
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CO3JAHME BA3bI JAHHBIX «/IMATOMOBBIE KOMIIVIEKCHI,
MOPO®POMETPUYECKHUE U THAPOXUMHNYECKUE ITAPAMETPbBI O3EP
BACCEHMHOB KPYIIHBIX PEK CEBEPHOI YACTH SIKYTHUWN»

l'oponnuues P.M. 1, [TectpsikoBa H.A.l, Ymaunkas J'I.A.l, CnupuioHoBa I/I.M.l, S npuxuHCKuA
B ®dpoJosa JI. A2
1CeBepo-BocTquHﬁ denepanbublil yHHUBepcuTeT uMenn M. K. AmmocoBa
’KasaHcKuit (ITpuBomxckwmii) penepanbHbI YHUBEPCUTET

JUia peanu3anuy COBPEMEHHBIX HCCIENOBaHUNH OOBEKTOB U SIBJIECHUI OKpYXarolei
cpeasl HeoOXOoauM OOOOIIEHHBIH CBOJ CBEACHUH 00 MX XapaKTepHCTUKaxX. Y IOOHBIM
croco0OM OpraHu3alUy Takoro poja IaHHbBIX SBIAIOTCA 0a3bl JaHHBIX. B pesynbraTe
peammzanmu  npoekta Ne 5.1771.2014/K B 2015 romy co3zmaHa W 3aperucTpupoBaHa B
DenepanbHOil cinyx0e MO HMHTEIUIEKTYyaJbHOM COOCTBEHHOCTH 0a3za JaHHBIX «JlHnaToMoBBIE
BOJIOPOCIH, MOP(POMETPUYECKHE M THAPOXUMHUYECKHE MapaMeTpbl 03ep 0acCeHOB KPYIHBIX
pek ceBepHoil yactu Skytum» (Ne cBuaerensctBa 2015620921, nara peructpanuu 17 utoHs
2015 r.). Asropamu b/l sBnstorcs IlectpsikoBa JI.A., I'opoguuueB P.M., Ymnuuxkas JLA.,
CnupunonoBa .M., Anpuxunckuit 1.B., ®ponosa JI.A. IIpaBoobnagarens - denepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKJIEHUE BBICIIETO MPO(eCcCUOHATIBLHOTO
oOpa3oBanus «CeBepo-BocTOUHbIHN (enepanbHblil yHuBepcuteT nMeHn M.K. AMMocoBay.

baza maHHBIX COAEPKUT CBEICHUS O AMATOMOBBIX BOJOPOCIAX, MOPHOMETPUYECKHX H
THJIPOXMMUYECKUX TMapamMeTpoB 83 o03ep, pacHojOkKEeHHBIX B OaccefiHaX TakKUX KPYIHBIX
CeBepHBIX pek Skyruu, kak Anabap, Onenek, Jlena, Unaurupka u Konsima. [ensio co3ganus
ABJISICTCA CTPYKTYpHU3alus, OObeJUHEHUE U CUCTEMaTH3allus CBEACHUN O MECTOIOJIOKEHUH,
MPOUCXOXKACHUH,  MOP(POMETPUUYECKUX, THAPOXMMHUYECKMX MapaMeTpax M JUaTOMOBBIX
KOMILIEKcax o3ep (BojoeMoB) ceBepHO yacTu SAkyTun. Bece 00bekThl (03epa) pacroIokKeHbl B
Ipesaesax 30H apKTU4ECKOM, TUIIMYHOM, FOXKHOW TYHJpPBHI, JIECOTYHJPBI U CEBEPHOM Talru, a
TaKXe BHYTpH 00J1acTeil BBICOTHOM MOSICHOCTH, IPHYPOUYEHHBIX K CKJIQA4aThIM pailoHaMm.

Boanble 00bEKTHl B KOJIMYECTBEHHOM OTHOILIEHUU BHYTPU MCCIEAYEMBIX BOJOCOOpPOB
pasMelleHbl cleayomuM odpasoM: 42 — Bogocoop p. AHabap; 8 — p. Onenek; 18 — p. Jlena; 12
- p. Unnurupka; 3 — p. Konbima.

baza naHHBIX mpencTaBiieHa pPsIOM B3aMMOCBSI3aHHBIX Tabiuu. B mepBoM crosbie
yKa3aHbl HOMEpa BOJHBIX OOBEKTOB, B MOCIEAYIOIIUX COOTBETCTBYIOLIUE KaXKJIOMY BOJOEMY
XapaKTEePUCTUKH MECTOIOJIOKEHUS,, MOp(oMeTpruecKue | TUAPOXUMHUYECKHE JIaHHbIE,
Ha3BaHHWE JIOMHHHMPYIOIIUX TAaKCOHOB KaXXJIOr0 BOJHOTO OOBEKTa, a TaKke HHIEKCHI,
XapakTepu3ylollue pa3HooOpa3ue M BHUJOBOM COCTAaB JMATOMOBBIX BOJOPOCIEH, KOJIMYECTBA
OOHapyXeHHBIX B BOJHBIX OOBEKTax JMATOMOBBIX, MPUHAMJIEKAUMX K Pa3InYHbIM
HKOJIOTHYECKUM TpyIIaM [0 MECTOOOMTAHHIO B BOJOEME, 10 OTHOIIEHHIO K COJEHOCTH,
BOJIOPOJTHOMY ITOKAa3aTelto U reorpaduyeckoil pacpoCcTpaHEHHOCTH.

[lpakTudyeckas  3HAUMMOCTh  0a3bl  JAHHBIX  3aKJIOYAaeTCsI B BO3MOXHOCTH
MH(OPMALIMOHHOTO  OOECTeYeHHs] 3aMHTEPECOBAHHBIX CYOBEKTOB IpPU  IMPOBEIECHUU
XO035ICTBEHHO-I)KOHOMUYECKOTO OCBOEHMSI JIaHHBIX TPYAHOJOCTYIHBIX M IEPCHEKTUBHBIX
INPUPOJIHBIX TeppUTOpHM. JlaHHBIE MOTYT BBICTYNAaThb B KayecTBE OCHOBBI UIs (HOHOBOIO
MOHUTOPHHTA 3KOJOIMYECKOTO COCTOSIHHS OKpY)KaloLled cpenbl M BOJHBIX OOBEKTOB.
CrpykrypupoBaHHass ~ uHpopManus O  OOJBIIOM  KOJMYECTBE  MPOCTPAHCTBEHHO
pacripe/ie/IeHHbIX apaMeTpOB MOXKET ObITh HCIOJb30BaHA B KauyeCTBE OCHOBBI JUIA
IPOBEJCHUS HAYYHBIX HCCJIEIOBAaHUN C HCIOJIb30BAHUEM CTaTHCTUYECKUX METOJIOB
MHOT0()aKTOPHOTO (MHOTOIIApaMETPHUECKOT0) aHATIH30B.
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CREATION OF PALEOLIMNOLOGICAL DATABASE ,,PALEOONEGO”

Gurbich V.A., Potakhin M.S., Belkina N.A., Subetto D.A.
Institute of the North industrial environmental problems, Kola Science Center, RAS

PA3PABOTKA ITAJIEOJIUMHOJIOTMYECKOM BA3BI JAHHBIX PALEOONEGO

['ypouu B.A., [Toraxun M.C., beakuna H.A., Cy6erTo J[.A.
Wuctutyt Bonusix [Ipobiem Ceepa KapHL] PAH

B mpenemax Poccum nHa Tepputopum PecmyOmuku Kapenus, Jlemunrpajackod u
Bonorozackoil obnacrell pacrofioskeHO BTOpOE MO BEIMYMHE MPECHOBOAHOE 03epo EBpombl —
Omnexckoe. [Tnomanp 3epkana o3epa cocrapiseT 9720 kM?, u3 KoTopbix 250 KM? IpUXOAUTCS
Ha 1500 octpoBoB. IIpoTsHkeHHOCTH 03€pa ¢ ceBepa Ha ror - 248 kM, ¢ 3amaja Ha BOCTOK - 96
kM. [1]. KornoBuna OHeXCKOro o3epa, pacrojoKeHHas B TJIYOOKOHW TEKTOHUYECKOU
nenpeccuu Ha rpaHune OEeHHOCKaHIUHABCKOTO KPUCTAIMYECKOTO ILIUTa M Malle030MCKHX
0CaJIOYHBIX MOpoA Pycckoil IiMThl Ha MPOTSHKEHUU BCEX IUIEHCTOLIEHOBBIX CKAaHJIUHABCKUX
OJIeZICHEHUI Obllla BMECTHJIMILEM AaKTHUBHBIX JIEIHUKOBBIX IOTOKOB, a B MEXKJICIHUKOBBIC
nepuoabl — MOPCKMX M IPECHOBOJHBIX BOAOEMOB. JIEIHUKOBBIE U MEXJIETHUKOBBIE,
KOHTHHEHTAJIbHBIE U MOpPCKHE OOpa30BaHMs PAaHHEro, CPEIHEro W MO3JHEro IUIeHCTOlIeHA
BCKPBITHI CKBa)KUHAMU I10J1 MOPEHOM MOCIEAHETO OJIEICHEHNUS B IETIPECCUSIX KOPEHHBIX MOPOJL
BJIOJIb 3alagHOTO M IKHOro mnobepexuid OHexckoro o3epa, Ha Onexcko-Jlamoxckom
nepenieiike u B 0ro-BoctouHoM IIpuonexse [5]. MakcumanbHas MOIIHOCTh YETBEPTUUHBIX
oTNoxkeHui gocturaet 37aech 130-150 M, XOTs B cpeiTHEM MOLTHOCTh YETBEPTUYHOT'O TOKPOBA B
paccMarpuBaeMoM pernone coctasisieT 7-10 M B ero ceBepHoit yactu U 10-20M - B F0)KHOM.

B Xxome mocnenHero MO3QHEBAIJANCKOTO CKAaHAMHABCKOIO  OJIEICHEHUS  BECh
BOIOCOOpHBIH  OacceilH OHEXKCKOro o03epa NEPEeKphIBAICA  MOUIHBIM  JIBHKYLIUMCS
MaTEepPUKOBBIM JIbJIOM, B 3HAYUTEIbHOH CTEMEeHU nepepaboTaBIIMM MOJCTUJIAIOIINE TOPHbIE
nopo/bl U CHOPMHUPOBABIINM OOIIMPHBIE JIETHUKOBBIE PABHHUHBI, CIOKEHHBIE MOpPEHaAMH —
BAIYHHBIMH CYIIECSMH, IE€CKaMH, peXe CYyrIuHKamMu. JleIHUKOBBIE OTJIOKEHUS Haubosee
HIMPOKO PaCIpOCTPaHEHbl HA pacCMaTpUBAEMON TEPPUTOPUH, U X MOLIHOCTh Koseliercs oT 1
10 10 metpoB [2]. JIOHHBIE OTJIOXKEHUS IPEICTABIECHBI O3€PHO-JIEIHUKOBBIMM JIEHTOUYHBIMU
[JIMHaMU TO3HEJIEAHUKOBBS, TMEPEKPHITHIMU O3€PHBIMHM alleBPUTAMM MU HJAMH TOJIOLEHA.
JleHTOUHBIE TJIMHBI MOLIHOCTBIO 70 8 M (OPMHPOBAIMCH B MPHIECAHUKOBOM BOJIOEME HU
0OBIYHO 3aJIeTal0T HAa MOPEHE MOCJIETHETr0 O3AHEBATAANCKOrO OJIeIeHEHHUS Ha OO0JIbIIEH YacTh
JTHa 03epHON KOTJIOBUHBI, @ TaKXkKe B MpeJiesiaX MpUiIeraloluX HUI3MEHHOCTE! 10 a0COMOTHBIX
BbICOT 80-90 M. ['TMHBI OOBIYHO CEPOTO WM KOPUYHEBOTO I[BETA, BCTPEYAIOTCS PO30OBHIE U
[IOYTH 4YepHble. MOIIHOCTH TOAMYHBIX CIOMKOB - BapB, OTpaxawluas CKOpPOCThb
OCaJIKOHAKOIUICHUS, U3MEHSETCS OT NEPBBIX CAHTHMMETPOB B OCHOBAHUHU TOJIIM JO IMEPBBIX
MUJIMMETPOB B €€ KpoBiie. Ha OCHOBaHMH MaJEOHTOJIOTMYECKUX M T'€OXPOHOJIOTMYECKHX
HCCJIEIOBAaHUM B JIGHTOUHBIX TJIMHAX BBIIEISIOTCS CJIOU, OTHOCHUMBIE K OEJUIMHTY, CpEeAHEMY
npuacy, ajuiepény U MoJoJoMYy Jpuacy, ¢opmupoBaBiuuecss B uHrepBaie 14 200-12 900
KaJICHJIapHBIX JIeT Ha3aA. B Hauane mosonoro npuaca, mocie OTCTYIJICHUS Kpas JeIHUKa U3
BoJIocOOpHOTrO OacceifHa OHEXCKOTo 03epa, B BOJAOEME HAyalloCh OTJIOKEHHE TOMOTEHHBIX
aJIEBPUTOB, @ BO BpeMs AaTJAaHTHUYECKOIO IMepuojia - KIMMAaTHYECKOro ONTHMyMa IOJIOleHa
0KOJIO 9-6 ThICAY JIET Ha3aj - HA4alIo0Ch OcCaXkJieHue nios. Ha npoTspkeHnn no3aHesne JHUKOBbS
U TroJiolieHa ypoBeHb OHEKCKOro o3epa HEOJHOKPATHO M3MEHSUICS MpHU oOled TeHACHLIHUU K
cHikeHuto. Haubornee KpymHble NaJeHHs YpPOBHSA O3€pa BBI3BIBAIM OKHCIIEHHE JTOHHBIX
OTJIOKEHUH, (HOpMHUpPOBaHHE KOPUYHEBATHIX MPOCIOEB INIMH M AJIEBPUTOB, a TaKXKe Bpe3aHUeE
peK M, KaK CIEACTBUE, NMPUBHOC IECYAHBIX YacTUI[ B BOJOEM U (OPMHUPOBAHUE CIIOHKOB
NeCYaHbIX OTIOKEHMIA [4,6].
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HccrnenoBanue [eCATKOB o03ep B paiioHax, Omm3nexaimmx OHEXCKOMY o03epy,
CBU/IETEJICTBYET O Hayajle UX (pOPMUPOBAHUS B TOJIOLEHE, 110CIIE TasHUS MOIIHBIX MAacCHBOB
norpe0eHHOro Jbaa. JlanHble ObUIM MOJTYYEHBI U3 KEPHOB JIOHHBIX OCAJKOB HEOOJBIIMX 03ep,
pacIoyaralolIuXcsi B aHaJIOIMYHBIX I€0JI0r0-TeoOMOP(OIOrNYECKUX YCIOBUAX. PEKOHCTPYKIIMS
U3MEHEHUH PUPOIHOI CpeIbl MO3HENCTHUKOBDS M PAHHETO T'OJIOIEHA SABIISETCS aKTyalbHBIM
BOIIPOCOM M3Y4YEHHs YETBEPTHMYHOIO Iepuoja U TpedyeT MHOXKECTBa JaHHBIX U3
Pa3HOO0OpPa3HBIX UCTOUYHUKOB.

JUid u3ydeHus: TOHHBIX OTJIOKEHMH MCCIEeIyeMbIX BOAHBIX OOBEKTOB, CHUCTEMAaTH3aLlUH
JaHHBIX W CO3JaHus  Kaprorpaduyeckux  marepuajioB  Obuta  co3gaHa  0Oasa
najeoreorpapuyeckux gaHHbIX «PaleoOnegoy. MHpopManmoHHOW OCHOBOIL SIBIISIOTCS TaHHBIC
0 W3YYEHHBIM B JIMMHOJIOTUYECKOM OTHOUIEHHHM BOJHBIM OOBekTaM. (OCHOBHBIMH
UCTOYHUKAMHU TaKOM HMH(OpManuu SBISIOTCS YETBEPTUYHBIE OTJIOKEHUS: JJOHHBIE OCAJKU
o3ep, Topdsubie 3anexu. Ocoboe BHMMaHUE YACICHO MarepuaiaM, MMEIOIUM JIeTalbHOE
onucanue paspe3a. Co3naBas 0a3y IaHHBIX, HEOOXOJIMMO YIOPAJOYUTH HH(OpMAIMIO MO
pa3IMYHBIM MPHU3HAKAM JUISL TOTO, YTOOBI TIOTOM M3BJIEKATh U3 HEe HEOOXOAUMBIC HaM JJaHHbIC
B Jit0O0M coueranuu. CraenaTb 3TO BO3MOXKHO, TOJBKO €CIM JaHHbIE CTPYKTYPHUPOBAHBI.
CTpyKTypHpOBaHHE - 3TO HA0Op COTJAIIEHUH O crocobax mpeacTraBieHus JaHHbIX. C 1enbio
00pabOTKM, CHUCTEMATU3alUM U CTPYKTYpHUpOBaHHUA HH(OpMaLuM, HEOOXOIUMON JUIs
pPEKOHCTPYKIMH pa3BUTH OHEXCKOrO O3epa B TEPHOA TO3IHEICAHUKOBbS — PAHHEro
rojioneHa, Opla co3aana 6a3a ganueix «PaleoOnegoy». Ona 06001aeT cBeACHHS 110 KOJIOHKAM
JOHHBIX OTIOXeHHH OHEXKCKOro o03epa M BOJOEMOB, PACIOJOXKEHHBIX B IMpeaenax M|
HEMOCPEeACTBEHHON OJIU30CTH IPaHUL] MaKCcUMalbHOH cTtaauu pazsutus OIIO.

JlaHHBIE coepkaT He TONBKO (popManM30BaHHYI0 HH()OPMAIIHIO, XPAHALIYIOCS B JIFOOBIX
Opyrux 0a3ax [JaHHBIX, M IPEJOCTaBIIEMYyIO IO 3ampocaM, HO U OoJIbLIOE KOJUYECTBO
uHpopmanmu o0  o3epax  (Ha3BaHWe, reorpaduyeckue  KOOpPAMHATHI, OCHOBHbBIE
Mop¢oMeTprUYeCcKHe XapaKTepUCTUKN) U 00pa3lax JOHHBIX OTJIOKEHHI: TiIyOuHa oTOO0pa, THUI
OTJIOKEHHH ® HMX MOINHOCTh, BHJIBl AHAINW30B  (JUTOJIOTUYECKUH, THATOMOBBIM,
reOXMMUYECKUHA, CIIOPOBO-TIBIIBIIEBON U JIp.), BU/BI TaTUPOBaHUA (paauoyriepoanbiid, AMS-
criekTpomeTpust u 1Ap.). baza co3gana B popmare MS Excel, uto ygoOHO uisi manbHeuen
00pabOTKM AAaHHBIX U OoTOOpakeHUs B pa3nuyHbiX ['MC-o6omnoukax. [l HamonHeHUs: Ga3bl
WCIIOJIB30BaHbI JIaHHbIE U3 cienyronmx pador: . H. Jlemunosa [2,3,4], H. b. JIaBposoii [6,7],
T. C. enexosoii [7,8] u 1p.

ba3a mnaneoreorpadpuuecknx manHbix «PaleoOnego» mpencrasiser coOOH OTKPBITYO
CTPYKTYpPY U1 XpaHEHHUs JaHHBIX IO PEruoHy MCCIeNOBaHUS M ympasieHus umu. K Hei
IPUJIAraloTCs IUTEpaTypHble UCTOUHUKH B popmaTe *.pdf unu *.djvu . Moxer npumeHAThCS
Opy JTUMHOJIOTHYECKUX U maneoreorpaduyeckux ucciepoBaHusx OHexckoro oszepa. baza
JAHHBIX 00ECTIeYnBaeT CTPYKTYPHPOBAHHOE XpaHEHHWE, CTAaTHCTHYECKYID O0paboTKy,
rpaduueckoe IpeACTaBICHNEe JaHHbIX, Pa3pab0TKy ClieHapueB Pa3BUTH MaJIC€0IKOIOTHUECKOM
CUTYaIlMH, PEKOHCTPYKIIHIO TTajieoreorpagpuuecKux yCIOBHA OKPYKAOIIEH Cpebl B TOJIOICHE,
CO3/1aHNE PETMOHAIBHBIX BPEMEHHBIX T'€OXpoHoJornueckux mkai. Ilo cogepkammmces B 6aze
JAHHBIM MOXXHO BOCCO3/IaTh JIHHAMUKY BO3HHUKHOBEHHUS OpPTaHWYECKHX YETBEPTHUHBIX
oTioxeHui OHEXCKOro o3epa HauuWHas C TMO3AHENeIHUKOBBs. Co3naBaemas 0a3a JTaHHBIX
MO3BOJISIET OCYIIECTBIIATh TOWUCK W 00paboTky wuH(popmamuu mo o3epam Kapemun wu
IPEJOCTABIISET BO3MOXKHOCTD JUISl IPOBEJCHUS CPABHUTEIBHOTO MEXPErMOHAIBLHOIO aHAJIN3a
JAHHBIX COJIEPKAIINXCS B IPYTUX 0a3zax JaHHBIX.

[Tortonnenne uHPOpMauu OyAeT NPOUCXOAMTH MO Mepe OO0OOIIEeHHS IaHHBIX 10
BOJHBIM 0OBekTaM. [ImanupyeTcs, 4To normonHeHne 0a3bl JaHHBIX HHPOPMAIUel, HOCSIIEeH He
TOJILKO OOIIe-OMHICaTENbHBINA XapaKkTep, HO U coJiepKalleil HayuyHble 0000IIEHUS U Pe3yIbTaThI
aKTyaJbHbBIX PACYETOB, KOTOPBbIE HEBO3MOXKHO MOJIYYUTh Ie-THO00 elle, JOKHBI IPUBJICYb K
«PaleoOnego» Gombiiee BHUMaHKE. B 3TOM cilydae BOZHUKHOBEHHE «OOpAaTHOM CBS3M», KOT/AA
3aMHTEPECOBAHHBIE I10JIH30BATENN MOTYT (HOPMYIMPOBATh IOXKEIAHUS U AAXKe NPETEH3UH,
MIOMOKET 3HAYMTEIbHO NPOJABUHYTHCS Ha IYTH CO3JaHUs HMH(OPMAIMOHHOTO pecypca. B
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HACTOAIIEE BpeMs B pe3yibTaTe aHalHM3a JIMTEPATYPHBIX UM apXUBHBIX MaTepuajoB B 0aze
JAaHHBIX 00001IeHbl cBegeHus o0 50 pa3pe3ax MOHHBIX OTJIOXKEHHH BomoeMoB. Eme mo 10
o3epaM mH(popMaIus ObUTa TOydeHa B XOJI€ IPOBEJACHUS SKCIICTUIIMOHHBIX PadOT MO TPaHTY
PH® (Puc. 1).

03.Cezo3epo

Paspesbl AOHHBIX OTNOXEHUA 03ep:
@ - A2HHBIE W3 NUTEPATYPHBIX W APXMBHBX WCTOHHUKOS
© - nanHbie NonyYent B pamxax npoexta PHO Ne 14-17-00766 '

l = TP@HNLbI MEKCHManbHON CTaAUN PasBuTuA
(o] P 0BOTO 03epa

Puc. 1. Feorpaq)ﬂquKoe MOJIOKEHUE KOJIOHOK TOHHBIX OTJIOKEHUU 03€EP
BOLIEANINX B 6a3y JaHHBIX «PaleoOnego»

HccnenoBanue BBINONHEHO 3a cueT rpaHta Poccuiickoro HayyHoro (onzaa (ImpoekT
Ne14-17-00766).
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INVESTIGATIONS OF FOSSILIZED ORGANISMS FROM MODERN SEDIMENTS
OF HIGHLATITUDE WATER BODIES OF BERINGIA (NEW SIBERIAN ISLANDS,
RUSSIA AND BATHURST ISLAND, NUNAVUT, CANADA) FOR IDENTIFYING THE
LEADING ENVIRONMENTAL FACTORS

Palagushkina O.V.*, Nazarova L.B.?, Syrykh L. S.*, Wetterich S.*, Schirrmeister L. *,
Abnizova A.°
'Kazan Federal University
?Potsdam University
The Herzen State Pedagogical University of Russia Sciences
*Alfred Wegener Institute for Polar and Marine Research
>Université York

The High Arctic is a critical area for environmental and climatic research, as the effects
of hemispheric temperature trends exacerbated in this region and they are slow to recover from
environmental impacts. Physical, chemical and biological information from High Arctic lakes
and shallow ponds provides a means to monitor environmental change in this region. However,
arctic environments are difficult to monitor on a frequent basis due to financial and logistical
constraints and relatively little ecological baseline data exist for many areas of the High Arctic.
Many studies show that diatoms and chironomids are well preserved in sediments and can be
used as biological indicators for estimation past environmental and climatic conditions and for
quantifying past changes in air temperature or lake chemistry in Quarternary and especially in
Holocene. The main goal of this research was multy-proxy circumpolar investigation of the
modern sediments of high-latitude water bodies of New Siberian Islands, Russia and Bathurst
Island, Nunavut, Canada with special emphasis to specific ecological conditions and their
influence on diatom flora and chironomid fauna.

WCCJIEJTOBAHMS MCKOITAEMBIX OPTAHU3MOB COBPEMEHHBIX
JTOHHBIX OTJIOKEHMI BEICOKOIINPOTHBIX BOJOEMOB BEPUHT UM
(HOBOCUBMUPCKHE OCTPOBA, POCCUSA 1 OCTPOB BATEPCT, HYHABYVT,
KAHAJIA) JUTS BBISIBJAEHMS BEIYIIIAX ®AKTOPOB OKPYKAIOIIEI CPEJIBI
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[Tanarymkuna 0.B.1, Hasaposa JLB2, ChIpbIxX JI.C23, Berrepux ct
[[Iuppmaiictep JI.*, AGuusoBa A.°
1. Kazanckuii (IIpuBomkckuit) penepanbusiii ynusepcuret, r.Kazanb, Poccust
2. Tlorcmamckuii yauBepcutet, r.Ilotcaam, ['epmanus
3. Temaroruueckuit yausepcuretr um.I eprena, r.Cankr-IlerepOypr, Poccus
4, WHCTUTYT MOJSAPHBIX U MOPCKHUX HcclieqoBanuil Anbdpena Berenepa, r.llorcnam, I'epmanns
5. Wopkckuit yausepcurer, r.Toponto, Kanana

BricokommpoTHass ApKTHKA SBISETCS BaXHOM 00JAcTbIO JUIA SKOJIOTUYECKHUX U
KIIMMATHYECKUX HUCCIIEIOBAaHUM, TaK KaK d(PQPEeKT OT M3MEHEHHUs TEeMIEpaTypHBIX TPEHIOB B
NOJYIIApUH HamOoJIee 3aMETeH B JTOM pEruoHe. ApKTHYECKHE TEPPUTOPUH OCOOCHHO
ySI3BUMBI K U3MEHEHUSIM OKpY>KaoIllel Cpelbl, TaK KaK OYeHb MEJJICHHO BOCCTAHABIMBAIOTCS
0T Oka3aHHOro Ha Hux BoszzeicTBus (Overpeck et al., 1997). Mudopmanus o ¢pusmveckux,
XUMHYECKUX U OHOJIOTMYECKUX TOKa3aTeNsiX BBICOKOIIMPOTHBIX BOJOEMOB OOECIeUHBaET
CPENCTBO JJI1 MOHUTOPUHIA U3MEHEHUN OKPYKAIOLIEN cpelibl B 3TOM peruoHe. Tem He meHee,
BBICOKOIIMPOTHBIE BOJHBIE OOBEKTHI TPYJHO KOHTPOJIUPOBATH PETYJISIPHO H3-32 TEXHUYECKUX,
(UHAHCOBBIX M OPraHW3alMOHHBIX OTPAHWYCHUH B CHIIy YJAJIEHHOCTH OOBEKTOB
UCCIIEIOBAaHMSI M, KaK CJEJICTBUE, CYIIECTBYET OTHOCUTEIHO MAaj0 MCXOJHBIX JaHHBIX O
IKOJIOTMYECKOM COCTOSIHMM BBICOKOIIMPOTHBIX BOJHBIX 3KocucteM Apkruku (Douglas and
Smol, 1994; Wetterich et al. 2012).

MHorue wuccienoBaHUsl MOKa3bIBAlOT, YTO JAMATOMOBBIE BOAOPOCIM M XUPOHOMUBI
XOpOILIO COXPAHAIOTCS B JOHHBIX OTJIOXKEHUSIX apKTUYECKHX BOJHBIX SIKOCHCTEM U MOTYT OBITh
UCTIOIB30BaHbl B KayecTBE OHOJOTMYECKUX HMHIUKATOPOB  JUISI KAYeCTBEHHOW W
KOJIMUECTBEHHOW OIEHKU SKOJIOTMUECKUX U KIMMATUYECKUX YCJIOBHM MPOILIOro, B YaCTHOCTH,
M3MEHEHUH TeMIepaTyphl BO3IyXa B pETMOHE B YETBEPTUUHOE BPEMsI FOJIOLIEHOBOTO MEPUO/Ia.

OCHOBHOM 11€7TbI0 TAHHOTO HCCIIEOBaHMs ObUIO M3y4€HHUE IMATOMOBBIX U XHPOHOMUJ
COBPEMEHHBIX JIOHHBIX OTJIO)KEHUH BBICOKOIIMPOTHBIX BOJ0eMOB HOBOCHOMPCKMX OCTPOBOB,
Poccun u octpoBa barepct, HynaByr, Kanaga ¢ 0coObIM akIIEeHTOM Ha KOHKpPETHBIE
HKOJIOTMYECKUE YCIIOBUS, CIIOXKHBIIMECS B BOJHBIX DJKOCHCTEMaxX, M MX BIUSHUE Ha
dopmupoBanue Qyopsl U GayHsl.

Uccnenoanust BogoeMoB HoBOCHMOMPCKHX OCTPOBOB MPOBOAMINCH B JIETHUM MEpPHOL
2007 na 15-ti BogoeMax B 10xHOU 9acTu octpoBa bomnbimoit JIsixoBckuii (73°N, 141°E) u Ha 2-
x Bogoemax 3emun bynre (74 °N, 142°E). WccnemoBanusi BocTouHOM uactu bepunruum
ocymectsisch B 2008 m 2010 rr. Ha 25 BoxoeMax LIEHTpaJIbHOM 4YacTH OCTpoBa batepcr
(75°N, 98°W). U3 xaxmgoro BojoeMa ObUI OTOOpaHbI MPOOBI BOJABI U MOBEPXHOCTHOTO CIIOS
JIOHHBIX OTJIOKEHUH, MPEJICTABICHHBIX WIMCTHIM WJIH MEeCYaHbIM MAaTePHAIOM C OONbIeH HIn
MEHbIIIeH JoJie pactutenbHoro netputa. OTOOp MW 00paboTka Bcex Mpod Bemach MO
cTanaapTHeIM MeTtoaukam (Battarbee, 1986, Renberg, 1990, Cameron et al., 1999, Brooks and
Birks, 2000).

HccnenoBaHHble BOJOEMbI OBUIM, B OCHOBHOM, C HEOOJBIIUMHU IJIOMIAIAMH (10 1 ra) u
rnyounamu (0,1 - 1 merp), ¢ Bomoit HuU3KOW 3neKkTponpoBogHOCcTU (48-258 MKCM / cMm) H
HENTpaabHO-C1a00 IIEeTOYHON peakiuel BoAbl. XUMUYECKH aHAU3 OMpPEISIUI TUI BOJBI B
OonbpmMHCTBE BOJ0eMOB HOBOCHOMPCKHMX OCTPOBOB Kak THIAPOKApOOHATHO-XJIOPUIHBIA C
npeoOiajaHieM KaTHMOHOB MarHus, a B OOJBIIMHCTBE BOJOEMOB OCTpoBa baTepcT Kak
Cynb(haTHO-XJIOPUIHBIM ¢ mpeobiaagaHueM KaTHOHOB Kaiblus. CpaBHEHHE OCHOBHBIX
KJIMMAaTUYEeCKUX MapaMeTpOB MCCIEI0BAaHHBIX TEPPUTOPHH IMOKA3bIBAET OOJIBIIYIO CYpOBOCTh
tepputopun HoBocnbupckux octpoBoB (Tadi. 1, Rivas-Martinez, 1996-2004).

HccnenoBanust IUAaTOMOBBIX COBPEMEHHBIX JIOHHBIX OTJIOkeHuH HoBocubupckux
OCTPOBOB TI03BOJIMIH BBISIBUTH 116 BumoB (OctpoB bonbmioi JIsixoBckuit - 87, 3emust bynre -
49), a BonoeMoB octpoBa barepct - 112 BugoB. B BUg0BOM cocTaBe BOJOPOCIEH OTMEYaIOCh
npeoOnagaHue OCHTOCHBIX, aJIKaTU(UIBHBIX, KOCMOIIOJHUTHBIX, WHANPHEPEHTHBIX K
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COJICHOCTHU BOJIBI BHJIOB, MIPEANIOYHUTAIONINX TeKydue BoAbl. Ko duImeHT cxoacTBa BUAOBOTO
COCTaBa JMATOMOBBIX M3 ABYX YacTeil bepuHruum Obu1 HU3KUM — Beero 34%.

Tabmuna 1
OcCHOBHBIE KIMMATHYECKHE apaMeTpPhl UCCIEAOBAHHBIX TEPPUTOPHIL
HMannsle 3a nepuox 1982-2007 rr OctpoB Octpos
barepcr bonpmoi
JIssxoBCcKkmii

Cpennsis vionbckas TeMieparypa Bosayxa (°C) 6,60 3,10
CpenHsss MUHUMAJIbHAS JICTHSS TeMIepaTypa BO3ayXa -4,98 -2,23
(’C)

Ocsemennocts (%, yachl), HIOHD 28 31
CpenHee KOJIM4eCcTBO 0CaaKoB (MM / MeCsIl), HIOHb 24,88 14,18
Cpenssisi CKOPOCTh BeTpa JieToM (M / ¢) 4,00 3,90

Jlist BBISIBIICHHUS BeAyIIX (DaKTOPOB OKPYKAOIMIEH Cpe/Ibl, OKa3hIBAIONINX BIUSHUC Ha
BUOBOM COCTaB JUATOMOBBIX ObLIM Hcoib3oBaHbl mporpammel CANOCO wu  Statistica.
CrarucTuyeckue HCCIe0BaHUsl IOKa3alu, 4TO JJI BOJOEMOB JBYX uvacTed bepunHrum
[JIaBHBIMU a0MOTHYECKMMHM IOKa3aTensiMu SBJISIOTCS pH, 3IeKTponpoBOIHOCTH BOJBI U
ri1yOMHa BojoeMa.

HccnenoBanuss xupoHoMuJ bepuHruy mno3Bojiviau BbISIBUTH 78 BHJIOB, U3 HUX 67 — B
COBPEMEHHBIX JIOHHBIX OTJIOXKEHUsX BojgoeMoB HoBocubupckux octpoBoB (OctpoB bosbiioi
JIsxoBckuii - 65, 3emua bynre — 8) u 32 — B JOHHBIX 0TJIOKEHHUAX BogoeMoB OctpoBa barepcr
C BBICOKMM KOY(PQHUIIMEHTOM CXOACTBa BUAOBOTO coctaBa — 81%. XupoHomugHas ¢ayHa
UCCIIEIOBAaHHBIX BOJOEMOB Obla IMpeACTaBl€HA XOJOJOJIIOOMBBIMU  CTEHOTEPMHBIMU
JUTOPAIBHBIMH  OJMUTOTPOPHBIMU TAaKCOHAMHM, NPEANOYUTAIONIMMH JKUTh CpPEAH BOJHOU
pactutenbHOCTH. Taxke ObUIO Hal/IeHO HECKOJIbKO IMOJIYHa3€MHBIX TAKCOHOB, KUBYIIUX B
npuOpeKHOM 30HE C TIOBBIIIEHHBIM YBIQ)XKHEHHEM, YTO CBOWCTBEHHO [UJIsI BOJOEMOB C
HECTaOMJIHLHBIM YPOBHEM BOJIBI.

KaHonuueckuii aHanu3 TMOKa3al, YTO OCHOBHBIMH a0HMOTUYECKUMHU (paKTOpamu,
BIUSIONIMMH Ha paCIpOCTPAHEHHUE XHUPOHOMHJ B BBICOKOIIMPOTHON APKTHKE, SBIISIFOTCS
UIONBCKAs TEMIepaTypa BO3lyXa, TTyOMHA BOJOEMa, a TakKe AJIEKTPOMPOBOAHOCTh W pH
BOJIBI.

TakuM o0Opa3oM, UCCIIEOBaHMS TUATOMOBBIX COBPEMEHHBIX TOHHBIX OTIOXKEHUU ABYX
yacTeil bepuHrun mokasanan BRICOKOE BHIOBOE OOTAaTCTBO MCCIIEAYEMBIX TEPPUTOPUI ¢ HU3KOU
CTETMEHBIO CXOJICTBA M TMpeo0iaJaHueM OEHTOCHBIX, AalKaTu(UIBHBIX, KOCMOIIOJIUTHBIX,
uHIU(DPEPEHTHBIX K COJIEHOCTH BOJBI BUJIOB MTPOTOYHBIX BOJI.

HccnenoBanusi XUPOHOMHJI TOKa3zaiau Oolblliee BHAOBOE OOTaTCTBO B  BOJOEMax
HoBocuOupckux OCTPOBOB M BBICOKHI YPOBEHB CXOJICTBA BHIOBOTO COCTaBa XMPOHOMHIHOU
daynbl nByx uacteil bepunruu. OOmmum sBisercs npeoOnajaHue B BHUIOBOM COCTaBe
XOJIOZOJIFOOUBBIX CTEHOTEPMHBIX JIMTOPATBHBIX OJIUTOTPOMHBIX TAaKCOHOB, MPEIMTOYUTAIOIINX
KUTH cpeau MakpoduToB. Begymumu sxonorndeckumMu GakTopaMu, OKa3bIBAIOIIMMHU BIIUSHUE
Kak Ha (uopy IuMaTOMOBBIX, TaKk M Ha (QayHy XUPOHOMHJ, MOXHO Ha3Batb pH wu
AIIEKTPOTPOBOIHOCTH BOJIBI, TTyOHUHY BogoeMa. DakTOpOM, OKa3bIBAIOIIMM BIUSHUE TOIBKO Ha
(dbopMUpOBaHKE BUJOBOIO COCTaBa XMPOHOMH/I, OKa3aJlach UIOJIbCKasl TEMIIepaTypa Bo3ayXa.
ITpencraBieHHbIE HCCAEA0BAHNS IPOBOAMINCE IPU noaaepskke rpanta OLIJI- 15-17.
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