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OTJ10XeHUsT MEJIKOBOJHBIX 0OacceiftHOB, C(OPMUPOBABIIMXCS Ha Cyllle BIOJb TMoOepexbs banTuiickoro
JIEATHUKOBOTO o3epa oKojo 14500—14000 kai. j. H., CIOyXaT LEHHBIM HMCTOYHUKOM HWHGpOpPMALVU IS
PEKOHCTPYKIIMM M3MEHEHUII TPUPOIHON cpelnbl B OEJUIMHIr-a/uiepéackoM uHTepcTamuane. s orioxe-
HUI OJHOTO M3 TaKMX IajicOBOIOEMOB, BCKPHITHIX B paspede KynukoBo (ceBepHasi yacth CaMOuiicKoro
(KanmuHuHrpagckoro) m-oBa), OBLIO BBINOJHEHO pPaavOYIJIEpOOHOE HAaTUPOBAaHUE, KOMILICKCHBIM
JIMTOJIOTMYECKUI Y TMAaTOMOBBII aHaIU3bl. B pe3ynbrate n3ydyeHus: OTJIOXKEHUM, OXBaThIBAIOIIMX BPEMEHHOMN
nHrepBan 14000—13400 kan. 1. H., BeIIEJIEHBI B OOIIEH CI0XHOCTH 117 BUIOB IMaTOMeEi, cpead KOTOPBIX
npeobyagaloT OEHTOCHBIE BUAbLI U 00pacTaTe/iv, OTHOCSIIUECS K TPYIIe OJIMTOTaJoOHBIX MHAUMDHEPEHTOB.
Haubonee TunuuHbie nipencraButeu — Buabl Pseudostaurosira brevistriata, Staurosirella ovata, Gyrosigma atten-
uatum, G.acumunatum, Amphora affinis, Epithemia adnata. I1onydeHHbIe TaHHBIE O TMATOMOBBIX KOMILIEKCAX
OBLIM COTTOCTABJIEHBI C CYIIECTBYIOIIMMU TIPEACTABICHUSIMUA O TUaTOMOBOM (hiope TTO3MHENeTHUKOBbS IS
3TOT0 PEerroHa, YTO TO3BOJIWJIO HE TOJBKO PEKOHCTPYMPOBATH 3TAllbl CMEHBI 3KOJIOTMYECKMX YCJIOBUA
M3y4yaeMOro IMaJle0BOIOEMa, HO W BBISIBUTH OOLIME U JIOKAJIbHbIE 3aKOHOMEPHOCTU (HOPMUPOBABIIUXCS
B 3TO BpeMsl TUAaTOMOBBIX cooO1iecTB. Tak, B OojblIell 4YacTH MajJeOBOJAOEMOB B OTJIOXEHUSIX ajuiepéna
3HaYMMO TIpeobJIafaoT MMOHEPHBIE 00pacTaTeIM-KOCMOIIONUTHI ceMeiicTBa Fragilariaceae, 4to ykasbiBaeT
Ha JOCTaTOYHO CIOKOWHBIE TMApOAMHAMHUYecKue yciaoBus. [Ipm 3ToM B Ty0OKMX MajieoBojoeMax, He-
CMOTpSl Ha HEKOTOPOE CMSIYeHHe KIMMATUYEeCKUX YCIOBUI B ajiepéne, B AMATOMOBBIX KOMILIEKCAX
JOMUHUPYIOT OJIUTOTPOMHbBIE TUIAHKTOHHBIE BUIbI, & B HEKOTOPBIX CENMMEHTALIMOHHbBIX apX1BaX 3HAYMMbIMU
WIX BeAyIIMMM BUIAMM CTAaHOBSITCSI OEHTMUYECKME MUATOMEM, CIIOCOOHBIE OOMTaTh B MPOTOYHOI BoOje
(Gyrosigma spp.).

Karouegbie cro6a: TMaTOMOBBIN aHAIN3, NAIEOJIUMHOJIOTUS, Najleoreorpadryeckue peKOHCTPYKIIMU, MO3AHE-
nenqHuKoBbe, CamOuiickuii (KammHuHrpaackuii) m-oB
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BBEAEHUE

IOro-Bocrouynast yacth IIpuOaNTUKM OTHOCUTCS K
paifoHaM, TTOKPBITBIM JIETHUKAMHM B TIEPUOI MaKCH-
MyMma Bajgaiickoro oneaeHeHus (Mangerud et al.,
2004). C navanoM gernsuuanuu okono 20 000—19 000
KaJ. JI. H. IpUPOAHas cpela 3TOr0 peruoHa Imperep-
rnesa 3HauuTeJbHbIe u3MeHeHus (Seppa, Poska, 2004;
Heikkila, Seppa, 2010; Veski et al., 2015; Druzhinina
et al., 2020). IIpouecc meriasauualnuy ObLUI CIOXHBIM

#Cebiaka ona uyumuposanus: PynnHckas A.W., JIpyXuHu-
Ha O.A., ®ununnosa K.I'., Jlazykosa JI.I. (2024). HoBbie
JNAHHBIE O TO3[IHEJIEAHUKOBBIX TUAaTOMOBBIX aCCOLMAIIMSIX
oro-BoctouHoit Ilpubantuku. leomopgonoeus u nanseoceo-
epaghus. T. 55. Ne 3. C. 164—182. https://doi.org/10.31857/
S2949178924030093; https://elibrary.ru/PLESSI

1 MHOTro(a3HbIM, OCKOJIbKY 3HAUUTEJbHOE BIUSIHUE
Ha HEro OKasblBaIM KJIMMaTUYecKue KojiebaHusl OEn-
JIMHT-AJJIEPENCKOTO MHTEPCTaaraia W IOXOJIOdaHUe
MO3IHEro Ipuraca.

Orctynanue CKaHIWHABCKOIO JIEAHWKOBOIO IO-
KpoBa Ha lore coBpeMeHHoro banrtuiickoro 6acceliHa
Havayioch okojio 16 000 xam. 1. H. U 3aBEepUIMIOCH
mexny 15 000—14 000 xan. n1. H. (Houmark-Nielsen,
Kjeer, 2003). Tanble Boabpl cOOMpaJuCh IO Kpalo
JienHWKa, o0pa3ysl MOAIpYXEHHbIE JbIOM oO3epa.
B pesynerate ob6benuHeHUs o3ep BopHXOIBMCKOI M
I'nanbckoit kKotnoBuHBI okojio 14 500—14 000 xan.
JI. H. obpa3oBajioch bantuiickoe JeTHUKOBOE 03€pO
(BJIO) (Uscinowicz, 2011). B To e Bpemsi Ha cylie
BIoJb TTobepexbsa BJIO cpopmupoBanacek cepust Mei-
KOBOJIHBIX 0acceiiHOB, COOMpAIOIIMX BOAY TaIOIIEro
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MEPTBOTO JIbJa. BOJIBIIMHCTBO U3 HUX BHOCJIEACTBUU
ObLIO YHUUTOXEHO B XOJIe TPAHCTPECCUIl U perpeccuii
BanTuiickoro mops B rosoueHe (Kabailiné, 1995), on-
HaKO COXpaHUBILIASICS YaCTh, SKCIIOHUpYyeMasi abpa3u-
eii 6epera banTuiickoro Mopsi, B TOM 4ucje paspes
KynukoBo, gBisieTcs LEHHBIM CeIMMEHTAllMOHHBIM
MajeoapXuBOM, MO3BOJISIOIINM MPUOIUZUTHCS K T0-
HUMaHWIO TMHAMUKH TTO3THEICTHUKOBBIX IIPUPOTHBIX
cucteM. OTHENbHBIM MHTEpPEC MPEICTABISIOT Majleo-
BKOJIOTUUECKUE PEKOHCTPYKILIMM, OCHOBAaHHBIE HA IU-
aTOMOBOM aHaJu3e.

B nenom cBemeHusT O TO3MHENIEIHUKOBBLIX AUa-
TOMOBBIX accolMalusX oro-pocroyHoit Ilpubantu-
KM HeJllb3s Ha3BaTh MHOTOYUCIEHHBIMH, OCOOEHHO
B OTHOIIIEHMH BPEMEHHOTO MHTepBaia OENTMHI—al-
nepén (14 700—12 700 n1. H.). HanGonee mompoOHO
0XapaKTepU30BaHbI TUATOMOBBLIE KOMILIEKCHI 3TOTO
WHTepCcTaauajia, 0OHapy>XKeHHbIC B OTJIOXEHMSIX KPYyTI-
HBIX IPEBHUX 03€p, PACIIONOXEHHBIX HA TEPPUTOPUU
coBpeMeHHOI JINTBBI, M B TOHHBIX OTJIOXXKEeHMSIX ban-
THIACKOTO JeTHUKOBOro o3zepa. M. KabaiineHe ObLia
TakXe pa3paboTaHa pervoHajibHasl cTpaTurpadpuye-
CKasl cxema MO3IHEeJIeMIHUKOBOrO 3Talla pPa3BUTHUS
3TOW TEPPUTOPUHU, B KOTOPOI BbIAECIECHBI TPU OuaA-
toMoBble 30HBI (KabGaiinene, 2002; Kabailiné, 2006).
B pesynbTaTe ucciaenoBaHuii ABYX NOCIEIHUX AECSATH-
neruii Ha tepputopun JIuteel (Gaigalas et al., 2008,
Seiriené et al., 2009; Stancikaiteé et al., 2008, 2009,
2015) u u3yyeHUs] HOBBLIX Pa3pe3oB Ha TEPPUTOPUU
IMonpmu m KanumHuHrpaackoit obiactu (3apeuxkas
u gp., 2023; Witkowski et al., 2009; Druzhinina et
al., 2015, 2020; Galka et al., 2015; Stowinski et al.,
2017) mOSIBUIMCH HOBBIE JAHHBIC O IMO3MHEIETHUKO-
BBIX TMATOMOBBIX aCCOIMAIIUSIX UCCIEIYeMOT0 PEeruo-
Ha (puc. 1, Ta6m. 1).

Cawmolii gpeBHeit nuatoMoBoii 30He DZ1 B oTiioxe-
HUSIX MATEPUKOBBIX 03€p COOTBETCTBYIOT OTJIOXKCHMUSI
panHero apuaca (16 900—14 600 n. H.), GEmIMHTA
(14 700—14 100 n. H.) 1 cpegHero apuaca (14 100—
13 900 1. 1.). OOBIYHO ComepKaHNE TMATOMEI B TAKMX
OTJIOKEHUSX HEBEJIMKO — MX KOHIIEHTpALIUsI COCTaB-
aster MeHee 1000 ctBopok Ha 1 cm3. ITo Kabailiné
(2006), mmatomoBas (opa 3TOIf XpPOHO30HBI TIPEII-
CTaBlIeHA TJIaBHBIM 0O0Opa3oM CTBOPKAMHU IIPECHOBO-
JOHBIX TIaHKTOHHBIX (Cyclotella spp., Aulacoseira spp.)
U OEHTOCHBIX BUIOB (Amphora pediculus), npenmno-
YUTAIOLIUX XOJOIHbIE U YMEpPEHHBIE TeMIIepaTypHbIe
YCJIOBUSI OJUTOTPOGHBIX U ME30TPO(PHBIX BOJOE-
MOB. B To ke BpeMsi B OTJIOXEHMSIX 3TOr0 BO3pacTa
BCTPEUAIOTCSI TTPECHOBOIHKLIE 0OpacTaTeIN-KOCMOIIO-
JmuThl Pseudostaurosira brevistriata, Staurosira pinnata,
S. construens (Stancikaité et al., 2008; Witkowski et al.,
2009; Stancikaité et al., 2015), mpearmoyuTarolme
BBTPOGHBIE YCIIOBHUSI.
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B annepénckoit xpoHozoHe (DZ2, 13 900—12 700 1. H.)
MUATOMOBBIE ACCOIMAILIMU TIPENCTABICHBI TJIABHBIM
00pa3oM TPECHOBOAHBIMM OOpacTaTeNIsIMU, TIPeaIio-
YUTAIOIIUMHU YMEepEeHHBIE W TeIUTbie TeMIlepaTypHbIe
ycaoBust (Pseudostaurosira brevistriata, Staurosira
pinnata, Staurosira construens W T.1.) U OEHTUYECKU-
MU AuaToMessMU. B OTJIOXeHUSIX BCTpevyaroTcs 10 He-
CKOJIBKHX JECATKOB BUAOB auaToMei (mo KabGaiinene
(1968), B HEKOTOPHIX TMAJICOBOIOEMAaX B OTIOXECHUSIX
ajuiepéna Obuto uaeHTUUUMpoBaHO 10 90 BUIOB
nuaromeif). [lpy 3TOM TMAaTOMOBBIE KOMIUIEKCHI ajl-
Jepéna B M3YYCHHBIX apXMBax IEMOHCTPHUPYIOT He-
KOTOophie paznuuus. Tak, HarpuMmep, B OTIOXKEHMSIX
o3epa I'mukyHnaii (Stancikaité et al., 2015), HauuHas ¢
13 700 xan. 1. H., cogepXaHue TUIAHKTOHHBIX AUATO-
Meii Bo3pacTaet 10 10%, HOSIBISIOTCS BUAbI BIAXKHBIX
MeCTOOOUTaHMIi, YTO MOXET yKa3blBaTh Ha HEKOTO-
poe TIOBbIIIEHHWE MIyOUHBI MajleoBOJOEMAa U 3aTOILIe-
HUE GeperoB; TMOSBIISIOTCS TETUIOBOAHBIC BHMIBI poIa
Navicula. B o3epax TmexoBckoe (Stowinski et al.,
2017), Ilerpammonaii (Stancikaité et al., 2009) u Ka-
mryustii (Stancikaité et al., 2008) B mepBoii mojg0BUHE
ajurepéna oTMevaeTcs TipeobiamaHe MMOHEPHBIX 00-
pacrateneit Fragilaria spp. u 1oHHBIX BUIOB (Navicula
spp., Amphora pediculus). B annepénckux 1uaToMOBbIX
KoMITIeKcax o3epa [leTpamrtoHail oTMedaeTcsT BBICO-
KO€ colepxkaHue TeIUIONIOO0UBBIX OOpeadbHBIX TaK-
coHOB. Bo BTOpoli mosioBUHE ajiepéna, HauvHas C
13 200—12 900 kaj. ja. H., B YIIOMSIHYTBIX 03€pax U B
paspese Ilamepksii (Stancikaité et al, 2008) ormeua-
eTCsl YyBeJIMYeHUE COAepKaHUs TUIAHKTOHHBIX BUIOB,
YTO yKa3bIBacT Ha HEKOTOpPOE YBeIWYEHUE TITyOUHBI
MaJIcoBOMOEMOB. B IMATOMOBBIX accOIMAIMSAX JTOH-
HBIX OTJIOKEHUIT o3epa BapeHuc mpeobiagaioT riaH-
KTOHHbIe BUiabl (10 70%), ykasblBalolMe Ha IOCTa-
TOYHO XOJIOAHBIE M onurotpodHsle yeaosust (Seriené
et al., 2009). B paspe3e Aneiika (3apeukass u Op.,
2023) Ha stane 13 100—12 900 kan. j1. H. oTMeyvaeTcs
npeobianaHue MUOHEPHBIX obpacTaTeieit cemeiicTBa
Fragilariaceae, kotopsle okosio 12 900—12 800 kaJ. 1. H.
YCTYIIal0T MECTO TOMUHHUPYIOIINX TAKCOHOB KPYITHBIM
OcHTUYECKUM AuaTomesiM poaa Gyrosigma.

Tperbst nuatomoBasi 3oHa DZ3 BbiiesneHa B OT-
JIOXKeHMsIX Io3gHero apuaca (12 700—11 700 m. H.).
B sT10it 30He nMpeob1agaoT MIaHKTOHHBIE OJIMTOTPO-
¢Hbie Buasbl (Cyclotella spp.), cpenu 6EHTOCHBIX BUIOB
JacTo BCTpeYaloTcs TpeAcTaBUTeNn poaoB Gyrosigma,
Cymatopleura, Takke oTMeUarOTcs oOpacTaTeud poiaa
Fragilaria. B mnaToMOBBIX KOMILTEKCAX BCTPEYAIOTCS
HECKOJIbKO JIeCSITKOB BUIOB — HaIlpUMep, B pa3pese
IMTamepxsii (Stancikaité et al, 2008) B OT/IOXEHUSIX
MO3IHEero apuaca ooHapyxkeHo 6ojee 40 BUIOB), Mpe-
obJamanre X0J0J0BOIHBIX TAKCOHOB U TJIAHKTOHHBIX
IraToMeil yKa3bIBaeT Ha yBeJMYeHMe TIyOWHBI ITajie-
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OBOIIOEMOB W CHIDKEHWE TeMIIepaTypbl BOABI B HUX
(Kaoaiinene, 2002; Stancikaité et al., 2015).

B moHHBIX OTIOXEeHHUSIX BanTHKy KoMIUIeKC aua-
tomeii BJIO, xapakTepHbIii 1JIs1 OTJIOXEHUIA TTO3THE-
ro npuaca (KabGaiinene, 1968), npeacrasiieH IiaB-
HBIM 00pa3oM TIPeCHOBOIHBLIMHM OHATOMESIMU (X
ponst coctaBuger 70—80%), XOTS OITHOBPEMEHHO

PYAVUHCKAA wn np.

BCTPEYAIOTCS TPECHOBOIHBIC TaJTO(UIbHBIE BUIBI
" eIMHWYHBIe MopcKkue. K Hanboee mmpoKo BCTpe-
yalomuMcs BumaM oTHocstcs FEllerbeckia arenaria,
Staurosirella martyi, Pseudostairosira brevistriata,
Staurosira pinnata, Diploneis burgitensis, Gyrosigma
attenuatum, Navicula oblonga, Cavinula scutelloides,
Cymbopleura inaequalis, Amphora mexicana var.
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Puc. 1. PacriojioxkeHue YITOMSTHYTBIX B TeKCTE CEIMMEHTAIIMOHHBIX apXUBOB C M3YYEHHBIMHM THAaTOMOBBIMU aCcCOITUAITUS-
MU TTO3IHEIEAHUKOBbSI.

1 — 1oxxHas rpaHunia CkaHauHaBcKoro JegHuka okojio 14 500 1. H. (Uscinowicz, 2011); 2 — BJIO okomno 14 500 1.
H. (Uscinowicz, 2011); 3 — pa3pe3 KynukoBo; 4 — pa3pe3bl U CKBaXXWHbI, YIIOMSHYTbIe B TeKcTe. [{ugpamu Ha cxeme
obosznauensvi: 1 — paspe3 Pera B momune p. Pera (Witkowski et al., 2009), 2 — maneoo3epo TmexoBckoe (Stowinski et
al., 2017), 3 — paspe3 Auneiika (3apeukas u np., 2023), 4 — o. Kamsimosoe (Druzhinina et al., 2015, 2020), 5 — 3a-
GoJjloueHHas mepeMbluka Mexnmy o3epamu Koiine u Ileptu (Gatka et al., 2015), 6 — o3. Kamyusii (Stancikaite et al.,
2008), 7 — o3. PexuBa (Gaigalas et al., 2008), 8 — o3epo I'mukyHait (Stancikaite et al., 2015), 9 — o3. I[lerpaunonait
(Stanéikaite, 2009), 10 — o3. Bapenuc (Seiriené et al., 2009), 11 — paspes IMTamepksii (Stancikaite et al., 2008).

Fig. 1. Location of the sedimentary archives mentioned in the text with the studied diatom associations.

1 — southern border of the Scandinavian glacier around 14 500 calBP (Uscinowicz, 2011); 2 — Baltic Ice Lake about
14 500 calBP (Uscinowicz, 2011); 3 — Kulikovo section; 4 — sections and wells mentioned in the text. The numbers on
the scheme indicate: 1 — Rega section in the Rega River valley (Witkowski et al., 2009), 2 — paleolake Tschekhovskoe
(Stowinski et al., 2017), 3 — Aleika section (Zaretskaya et al., 2023), 4 — Lake Kamyshovoye (Druzhinina et al., 2015,
2020), 5 — swampy bridge between lakes Koyle and Perti (Gatka et al., 2015), 6 — Lake Kasuciai (Stancikaite et al.,
2008), 7 — Lake Rekiva (Gaigalas et al., 2008), 8 — Lake Ginkiuinai (Stancikaite et al., 2015), 9 — Lake PetraSitinai
(Stancikaite, 2009), 10 — Lake Varénis (Seireiné et al., 2009), 11 — Pamerkiai section (Stan¢ikaite et al., 2008).
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major, Mastogloia elliptica, Mastogloia danseyi, Ico-
nella hibernica.

IIpumeyaTeIbHO, YTO AWHAMHWKA BUAOBOTO COC-
TaBa IMATOMOBBIX acCOIMALIMf B OTJIOXEHMSIX pac-
CMOTPEHHBIX BHYTPUMATEPUKOBBIX IMaJICOBOJOEMOB
JIEMOHCTPHUPYET HEKOTOPYIO ACMHXPOHHOCTbD, UTO CBH-
IETeIbCTBYET O Pa3HOM BPEMEHM M CTEIIEHM OTKIIMKA
BOIHBIX 9KOCHCTEM Ha M3MEHEHHNE MPUPOTHBIX YCII0-
Buii. BomoeMbl ¢ HeOOMBIION TITYOMHOI, B 4aCTHO-
CTU, OOBEKT U3ydeHUs — naneoBomoeM KynukoBo, ¢
OMOTOI, YyTKO pearpoBaBIleil Ha KpaTKOBPEeMEHHEIE
MOTETJICHUS Y TIOXOJOJAHMS, a TaKXKe Ha U3MEHEHWE
IIPOTOYHOCTH, IIIyOMHBI U APYIUX (PAaKTOPOB, MOTEH-
LIMAJILHO SIBJISIIOTCS MCTOUYHUKAMU 0ojiee JeTalbHOI
nHopManuy 06 OOIINX W JOKAJTLHBIX TPEHAAX B IH-
HaMMKe TTpUpoaHoii cpennl. Lleab HacTosIero uccie-
JIOBaHMSI — OXapaKTepPU30BaTh TMATOMOBBIE aCCOIIMA-
oy TajeoBomoeMa KynmmkoBo, peKOHCTpYHMPOBATH
3TaIlbl CMEHBI 3KOJIOTMYECKHUX YCIOBHIA B HEM U CO-
MOCTaBUTh MOJIyUeHHbIC PE3yIbTaThl C UMEIOLINMUCS
MPEACTABICHUSIMU O TIO3THENICTHUKOBBIX JUATOMOBBIX
KOMITIIEKCaxX I0ro-BocTouHOU [1prbaiTK U yCIOBH-
SIX UX (HOPMUPOBAHHSL.

MATEPHAJIBI 1 METO/bI

MOIITHOCTh OTJIOXEHMI, BCKPHIBAIOIIUXCS B pa3-
pe3e Kymukoso (54.932° c.ur., 20.357° B.n.), cocraB-
asieT 2 M. OTOOp mpo06 OTIOXEHUI HEeHapyIIeHHOMN
TEKCTYPBl OCYIIECTBIISUICS B METaJUTMIECKHe Kopoba
mmpuHoi 7 cM m mmmHoit 50 cM. Jlanee B nabopa-
TOpUM OBUTM OTOOpaHBI OOpa3lbl ¢ IIaroM 1—3 cM.
B Hacrosimeit cratbe TIpencTaBiIeHbl Pe3yIbTaThl KOM-
IUIEKCHOTO M3Y4YeHUs] HIDKHEM JacTu paspesa (TiIy-
OMHHBIN MHTepBad OT 192 no 141 cMm).

st ompeneneHus: abCOJMIOTHOTO BO3pacTa OTJIO-
XKeHUM s Bcero paspesa (192—0 cm) ObLia mosryye-
Ha cepMs M3 IISITH pamgroyIIEpOTHBIX daT. MaTtepual
JUISl JATUPOBaHUs TPENCTaBIeH TUTTUEH U OCTaTKaMU
npeBecuHbl. [TomydeHHble aHHbIe M0 “C CKOppeKTH-
poBanbl Ha 3C ¢ y4eTOM OTKIIOHEHUS OT COIJIACOBAH-
HOTO CTaHAAapPTHOIO 3HaueHus cootHomenus 3C/12C.
Mogenb “Bo3pacT—riyOMHA” ObLIa TTOCTPOEHA C UC-
noab3oBaHUeM Iiporpammbl rbacon 3.1.0. (Blaauw,
Christen, 2011). Bce paguoyriaepomHble AaThl OTKa-
JmopoBaHbl 1o KpuBoii IntCal20 (Reimer et al., 2020).

J1s1 peKOHCTPYKIIMHY YCJIOBUI OCanKOHAKOILIEHUS
BBITIOJTHEH KOMIUIEKCHBIN JIMTOJIOTUYECKUI aHAIN3 —
oTpeliesIeH TPaHyJIOMETPHUYECKIIA COCTaB OTIIOXKECHUIH,
paccuuTaHO colepXaHWe OpPraHMYecKOro BellecTBa
n CaCQO;, uaMmepeHa ynaejibHasg MarHUTHasE BOCIIPU-
WMYMBOCTb. AHAJIN3 TPaHYJIOMETPUIECKOTO COCTaBa
OTJIOXXEHUI BBITIOTHEH Ha Ja3epHOM ITH(ppPaKTOMETpe
Malvern Mastersizer 3000 ¢ mpueMHUKOM-IKCIIEpTa-
topoM Hydro EV mocne mpenBaputeabHOl mpoOo-
TTOATOTOBKM OOpPAa3IloB, BKIIIOYAIOIIEH yoaleHue Kap-
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OOHATHOI COCTaBJIsIIONIENH OcaaKa ¢ MCITOJIb30BaHUEM
10% HCI, opraHm4eckoro BelIeCTBa — C MCIIOJIb30-
BaHueM 30% H,O,. ConepxaHue OpraHM4ecKoro Be-
wectBa 1 CaCO; onpenessuioch ¢ MIOMOLIBIO METONA
pacuera motepb npu npoxkanuBanuu (ITITIT). Marte-
pUa TpOKalIMBajcs B MyGdeIbHON Meun MpU Tpex
temnepatypax (1050C mist onpeneneHus: Cyxoro Beca,
550 °C u 950 °C) u B3BeLIMBAICS Ha BJIEKTPOHHBIX Be-
cax mocje Kaxaoro ararna npokanuBanus (Heiri et al.,
2001). OueHka comaepxkaHMsi KapOoHaTa KaJlbLvs
(CaCOs) BoinonHsnack myreM ymHoxenus [TITIT A950
Ha 2.27 (Dean, 1974). Ananu3 yneabHON MarHuT-
HOI BOCIIPUMMYMBOCTU ObLIT BBITIOJHEH Ha MpUOOpe
ZHinstruments SM 150 L. IIpoGomoaroroBka BKJIIO-
yaja npeaBapuTeIbHOE BHICYIIMBAaHUE MaTepusa Mpu
temrieparype 40 °C. amepeHue Mpou3BeAeHO Ha ABYX
yacrtotax — Hu3koi (500 T'ir) u Bbicokoit (4000 I'i)
HAIPSKEHHOCTU MarHuTHoro mojsg 320 A/M.
JlnaToMOBBII aHaNMM3 ObLI BBIITOJHEH 1Is1 24 00-
pasioB u3 uHTepBayia 142—191 cm. Ilpenapatsl s
IWAaTOMOBOTO aHajM3a TPUTOTOBJICHBI IO CTaHmApT-
Hoii Metonuke (Batarbee et al., 2001). HaBecka B
1—2 r obpa3la ecTeCTBEeHHOI BJIAXXHOCTU ObLIa 00-
pa6orana 10% HCl u 30% H,0, mist ouncTku oT Kap-
0OHATOB M OPraHUYECKOTO BelllecTBa, 3aTeM C IMOMO-
HIBI0 OTMyYMBaHUs (6 pa3 ¢ MHTEPBAJIOM B 2 4) Oblia
yaajeHa muHKUCTas ppakums. [lagee Oblaa MpoBeaeHa
IJIOTHOCTHASI cerapalysi o0pa3iioB B TSKEIOM KUmI-
koctu I'CIT-B minorHOCTHIO 2.3 1/cM3. Ina mocneny-
IOIETO pacyeTa KOHIIEHTPAIIMM CTBOPOK B KaXKIbI
obOpasell Obuta JoOaBieHa TabjeTKa JUKOMOAUWyMa
Batch 280521 291 (13 761 cropa B ogHOi#l TabjeTKe
0e3 yyeTa cTraHAgapTHoOro oTkjoHeHust). Cyxoii Bec
HaBEeCKM (MCMOIb3YEMBbIil TIPY BBIYMCIEHUN KOHIIEH-
Tpaluy CTBOPOK) ObLI pacCuMTaH IO U3MEPEHHON B
XOZIe JIUTOJIOTMYECKUX aHaJM30B BECOBOIl BIAXXKHOCTU
obOpasua. PacyeT BecoBoil KOHIIEHTpallMU ITHATOMEN
npousBoauics 1o gopmyie (Batarbee, et al., 2001):
N, Xn,
KOHYyenmpayust, Cmeopox | e = —————,
ny Xm,

rne N; — obOuiee uuciao crop Lycopodium B Tab-
JIETKe, M;— YUCIIO TIONCYMTAHHBIX B TIperapaTe Criop
Lycopodium, n; — 4ncjio NOACYUTAHHBIX B Ipenapare
CTBOPOK IMAaTOMEHA, mg,, — cyxas macca obpasua.

B kaxnom mnpenaparte ObLia ompeneseHa BUIOBast
npuHamiexHocts ot 100 mo 1600 crBopok. UneHTH-
(¢uxkanusi MpoBoAMSIACH MPU TOMOIIU BJIEKTPOHHO-
ro oumnHokynsipa Motic BA 300 mpu yBenmyeHUU B
1000 kpat. Paznuuusi B uncjie uaAeHTUOULUPOBAHHBIX
CTBOPOK JUISl KaXKJIOTO TIperapara CBSI3aHbl C pa3HOM
HACBIIIEHHOCTBHIO 00pa3loB cTBOpKaMu. s uaeHTu-
¢UKalMKY TAKCOHOB UCIIOJb30BANIUCH “Onpenenuresib
auaToMoBbIX Bopopocieit Poccun” (KynukoBckuit
u 1p., 2016) n “Bacillariophyceae” (Kramer, Lange-
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Taomuma 1. Kparkas xapakTepucTMKa AMATOMOBBIX acCOLMALMil OEIMHI—aiepéacKoro MHTepCcTaauaga B HEKOTOPHIX
CeIMMEHTAIIMOHHBIX apXUBax I0ro-BOCTOUYHOM [TpubdanTuku

Table 1. Brief characteristics of Bolling-Allerod diatoms in some sedimentary archives of the south-eastern Baltic

Tem —
Staurosirella pinnata,
S. construens,
Pseudostaurosira
brevistriata

[ I~ “
= — o=
T lEZ g s g8 = 5
< |53 28 a5 S Zep Esq
= (3% 52 s g8 P 252 252
|88 S < g8 :58 kD R
- <28 e e.2 -8 - S <3S R 2 . =2
5 T EQ L 5E 8 & a ¥ S o 8= PR
g |25 25 S8 = o E 25 23 =
g ~ E -z 3 = Q= ol o oL B
3 2 3 £ e 2 2
R o s o 03 o o
o o o o &
g 2 2
1 2 3 4 5 6 7
CTBOpKM aMaTOMei YBenmuurBaeTcsl Yucio VYBenuunBaeTcst yuc-
¥ ux parmMeHTb BHJIOB, MOSIBISIIOTCST JIO BUIOB AMATOMEIA,
12 600 - MPaKTUYECKH TUIAHKTOHHbIC BUJIBI npeobIagaloT KpyImHble
'§ OTCYTCTBYIOT (B OCHOBHOM BUIBI poaa Navicula,
§ pon Cyclotella — OTMeYaeTcsl TTOBBIIIICHUE
:, C. ocellata, C. radiosa, COIEPXKaHUSI CTBOPOK
12 700 .g C. grabriuscula, IUTAHKTOHHBIX BUIIOB
2 C. meneghiniana, (Cyclotella) no 10%, Be-
§ o 30% ysenuuuBaetcst C. antiqua), ux conepxa- |nmmMka poib Buna Caloneis
12 800 Qf conepXaHue TIaHKTOH- Hue nocturaet 20%. obtusa, oTMeuaeTcs yBe-
. |HBIX TMaTomeit, ocobeH- TpeoGranator obpactare- | Mantoe BUIOBOE pasHo- OGpacraTenu TpencTaB- |[JIMYEHUE CONEPXKaHUS
12 900 § Ho Cyclotella comensis, (10 80% — Staurosira |oGpasue. TpeoGnanaior |'CHP! B OCHOBHOM CTBOp- peodunbHOTO
N . . . . .
E Pugctt[culzlzlta radiosa ) venter, S. pinnata, PECHOBOHbIE TOH- KamMu Frqularza spp., Buna Gomphonema
13 000 5 u Cyclotella praetermissa | g lapponica), B KOHITE Hble BuIbl (Amphora Cocconeis spp., parvulum
V{ VHTepBajia BO3pacTaeT affinis, A. ovalis var. Gomphonema spp.,
g HoMuHUPYIOT GEHTOCHBIE |conepxkanue GeHTOC- pediculus) 1 obpacTa- Cy’?’be”‘f Spp-»
13100 S [BUABL M BUABI- Horo Buzna Gyrosigma tens Pseudostaurosira Epithemia spp.
'S, |o6pactatenu (10 80%), |attenuatum construens Cpenu JOHHBIX BUIOB
g IJIaBHBIM 0Opa3oM TIH- (10 83%) npeodafaoT
‘§ OHEepHbIe (HampuMmep, EQMHIYHbIC Aneumastus tusculus,
= P ; .
13 200 % BUAbl pona Fragilaria) HAXOIKH CTBOPOK Amphora pediculus
< 1 (GhparMeHTOB CTBOPOK TpeoGranator oGpacta-
13 300 '§ TMPECHOBOIHBIX BUIOB tenm (Cocconeis spp.,
3 Fragilaria spp.), cpenu
-~
13 400 N JIOHHBIX BUJOB 3aMETHA
"2 ponb Navicula crucicula,
N y .
S mphora pediculus,
13 500 2 phora pe
5 A. thumensis
S
13600 | 8
=
S
9
13 700 =
5
= IIpeoGnanalor obpacra-
13 800 § Tenu poxa Fragilaria
& Spp., B TOM 4uCIIE
13 900 : Staurosira construens
% u S. pinnata. 3ameTHa
= POJIb TOHHOTO BUIA
14 000 = Gyrosi
) yrosigma attenuatum
2
14 100 =
14 200
14 300
IIpeobGnanaroT obpacra-
14 400
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Osepo Ilerpanmonai
(Stancikaité
et al., 2009)

O3zepo Bapenuc (Seiriené
et al., 2009)

Paspes IMamepksii
(Stancikaité
et al., 2008)

Kabailiné, 2006)

JIviaToMOBBI€ 30HBI JINTBBI
(Kabaiinene, 2002;

[Moxononanusi/moTeTieHUst

8

9

10

11

™}

[Ipeobaanaror obpacTa-
tenu (Fragilaria spp.)

U JIOHHbIE TUaTOMEN
(Navicula diluviana).
ConepxaHue TUIAHKTOH-
Hbix BunoB (Cyclotella
ocellata, C. kuetzingiana
u C. comta) oxono 20%

Bonbiioe yuciio 1OHHBIX
BunoB (Navicula diluviana,
Amphora pediculus)

U obpacrareneit —
Pseudostaurosira brevist-
riata, Staurosira construens
var. venter, S. lapponica

[IpeobaanaroT MIaHKTOH-
HbIE IMaTOMEH

(B ocHOBHOM Aulacoseira
granulata),

10 30% Bo3pacraer
cofiepXaHue JOHHBIX
BHMIOB U obOpacTtate-

neii (Epithemia zebra,
Rhopalodia gibba,
Staurosira construens,
Synedra ulna, Cocconeis
placentula, Achnanthes
clevei)

O6wunue Fragilaria spp.,
cojiepXaHue MIaHKTOH-
HBIX BUIOB (Aulacoseira
granulata, A. islandica,
A. italica, Cyclotella
ocellata, C. krammen)
nocruraer 10%

[IpeobnanaroT rmiaH-
KTOHHbBIE OJIUTOTPOGHBIE
Bunsl (Cyclotella spp.),
cpear GEHTOCHBIX 3aMET-
Hbl Cymatopleura spp.

u Gyrosigma spp.,
OTMEYaloTCsl obpacraTenn
pona Fragilaria

IMo3nHuii
npuac

JIOMUHUPYIOT MPECHOBO-
JIHBIE oOpacrarenu, mpe-
JIOYUTAIOLLUE YMEPEHHBIE
U TeTUTble TeMITepaTypHbIe
ycaoBus (Pseudostaurosira
brevistriata, Staurosira
pinnata, S. construens

U T.I.) U OEHTUYECKHE
JUaToMen

Anepén

JIOMUHUPYIOT CTBOPKU
MPECHOBOIHBIX TUIAH-
kToHHBIX (Cyclotella spp.,
Aulacoseira spp.) n 6eH-
TOCHBIX BUAOB (Amphora
pediculus), ipenmnoynTa-
IOUIMX XOJIIOAHBIE U yMe-
pEHHBIE TeMIepaTypHbIe
YCJIOBUSI OJIUTOTPOd-
HBIX U Me30TPO(HBIX
BOIOEMOB

Cpennuii
npuac

Bénmuur
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Taomuna 2. Pe3ynbTaThl paguoyriepogHOro JaTUPOBaHUS OTIOXeHUs pa3pe3a KyiankoBo
Table 2. Results of radiocarbon dating of deposits of the Kulikovo section

Oo6paszer [mybouHa, cM Marepuan Bospact, “C KannbposanHsiit
BO3pAacT, Kaj. JI. H.
LuS-18436 45 Maxkpoocratku 10 940+60 12 7734240
(mpeBecuHa)
LuS-18462 106 Maxkpoocratku 11 060+60 13 1024160
(mpeBecuHa)
LuS-18461 163 Maxkpoocratku 11 790460 13 693+130
(mpeBecuHa)
LuS-18460 186 MakpoocTarky 11 980+80 13 957+140
(mpeBecuHa)
LuS-17811 192 TuTTHs 12 200+60 14 038+160

Bertalot, 2001, T. 1—4). Ycrapesiune Ha3BaHUs OBLIA
aKTyaJIM3upOBaHbI ¢ MOMOIIBIO pecypca Algaebase.org
(Guiry, Guiry 2020).

dunaTtomoBas tuarpaMma IOCTpOeHAa MPU TTOMOIIU
nporpammuoro komruiekca TILIA 2.6.1. Ha Heit mo-
Ka3aHbl TAKCOHBI, J0JIsI KOTOPBIX MpeBbiiaeT 4% Bcex
BUAOB. JleleHne Ha JIOKAllbHBIE TUATOMOBBIE 30HBI
(JII3) ObLIO BBIIIOJHEHO IO pe3yjbTaTaM KjacTep-
Horo aHanuza CONISS (Grimm, 2011).

Cpenn MAeHTUGULIMPOBAHHBLIX BHUIOB IUATOMeEit
ObUIM BBIACICHBI DKOJIOTUYECKHE TPYINbI B 3aBU-
CUMOCTM OT MECTOOOMTaHMSI, MO CHUCTEMe TajoboB
(Kolbe, 1932; Hustedt, 1953) u B 3aBUCUMOCTH OT
HauOoJiee MPEANOYTUTEILHOTO MJIsi NaHHOIO BUIA
Tporueckoro craryca BoaoeMa.

ITo mecTooOUTaHNIO UACHTU(DULIMPOBAHHbBIE BUIbI
JIMaTOMEN pa3nesieHbl Ha BUMIBI BJAXKHBIX MECTOOOUTA-
HUi1, IpUypOUYeHHBIE K BJIAXHBIM cyOcTpaTaM (MxaM,
KaMHSIM); OEHTOCHBIC BUIBI, OOMTAIOIIEe HA JOHHOM
TPYHTE U CIIOCOOHBIE K MepeaBUKEHUI0, oOpacTaTe-
JIeli, oOpa3yroluux odpacTaHus U3 OJMHOYHO KMBY-
IIUX W KOJOHMAJIbHBIX (pOpM HaA JHE, MOIBOMTHBIX

KaMHSIX, BOJOPOCHSIX U KMBBIX OpraHu3Max; IlaH-
KTOHHBIE BUIbI, MACCUBHO Ipeidyronive B TOJIIE
Boabl (ITpomkuHa-JIaBpeHko, 1949).

[Tpu rpynmupoBKe mo cucteMe rajao06oB Koub-
oe-Xycrenara (Kolbe, 1932; Hustedt, 1953) unentu-
¢uLMpoBaHHBIE BUAbI ObLIM pa3dejeHbl HAa ME30-
rajodHble (COJIOHOBATOBOAHBIE), TMPEANOUYUTaIOIIe
coieHocTh OoT 5 mo 20%o, W OMUTOTAIOOHEIE, T.€.
MPECHOBOAHBIE BUIBI, MPEIITOYUTAIONINE COJIEHOCTh
0—5%0. Cpenu onurorajoOHBIX BUIOB BbIIEJIEHbI
ragogoOHbIe, MNpeanoyuTalolie UCKIIOUYUTEIbHO
MIPECHOBOIHBIE YCJIOBUS OOWTAaHWS, BUIBI-UHIM(D-
(epeHThI, I KOTOPBIX MUHEpaau3aiusi BOAbI He
CUMTAETCSA OIpeAelISTIomUM (aKTOPOM pPa3BUTHS, U
ranoduabHble BUIbI, CHOCOOHBIE OOUTATh B YCIOBUSIX
MOBBIIIIEHHON MUHEpaJIU3aluu.

[Ipu TpymnmpoBKe BUIOB B 3aBUCUMOCTHU OT TPO-
¢HOCTU Bomoema, HauboJiee MPearoYTUTEIbHON I
IuaToMell BbIACJIECHHBIX TakcoHOB (Denys, 1991),
Obls1a BBIIEJICHA TPYIIa TUATOMOBBIX, MPEIITOYUTA-
IOIIMX BOMOEMBI OJIUTOTPOMHOTO TUIIA, T.€. C XOJOMI-
HOM, XOPOILIO HACKILLIEHHOW KUCJIOPOAOM MPO3payHOM

Ta6muma 3. JIutoctpaTurpadpuyeckoe onucanue paspesa KyankoBo

Table 3. Lithostratigraphy of the Kulikovo section

I'nmy6una
Y ’ Onucanue cios
cM
0—14 TurTueBas rmuHa, cepasi, TIOTHAs
14—63 I[muHuCcTast TUTTUS, OT CEporo A0 CBETI0-0yporo, ¢ penkKUMU MEIKMMU PAaCTUTEIbHBIMUA OCTaTKaMU.
BepxHuit KOHTaKT — YeTKUM, Pe3KUit
6388 TutTusa oropdoBaHHass, TeMHO-0ypasi, C TOHKUM IeCUaHbIM TpocioeM. BepxHuii KOHTaKT —
YEeTKUI, TTepexoaHblit
88—158 ImuHMCcTast TUTTUS, OT TEMHO-CEPOTo 0 OYyporo, ¢ OpraHUKOi M pakyiiblo. [lepexon mocTeneHHbIH,
YETKUU
158—171 TurTnsa, TeMHO-cepast ¢ MEIKMMM PacTUTENIbHBIMU OCTaTKaMu M pakyiueil. [lepexom mocrereHHbIi
171-181 InmuHucTas TMTTUSI, TEMHO-Cepasi, C peaIKoi OopraHuKoi u pakyiieit. Ilepexon mocreneHHbI
181—186 | Turtust otopdoBaHHast, TeMHO-Oypasi. [lepexon mocTeneHHbIi
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Puc. 2. CrpoeHue, Bo3pacT M JUTOJOTMYECKHME XapaKTepUCTUKM OTJIOXeHMI pa3pe3a KyaukoBo: (a) — JTUTONIOrMYEeCcKOe
CTpPOEGHME U TJYOMHHO-BO3PAaCTHasi MOJENb OTJIOXEHU pa3pe3a, (0) — pe3yibTaThl KOMILUIEKCHOTO JIMTOJIOTMYECKOTO

aHanm3a TIyOMHHOTO MHTepBana 192—141 cwm.

Fig. 2. Structure, age and lithological characteristics of the Kulikovo section deposits: (a) — lithological structure and
age-depth model of the deposits of the section, (6) — results of a comprehensive lithological analysis of the depth interval

192—141 cm.
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BOJIOM M HM3KUM COJEpKaHUEM PaCTBOPEHHBIX ITH-
TaTeJIbHBIX BEIIECTB; IpyIla IMATOMOBBIX BOIOPOC-
JIei, TpeAnoYnTAIOIINX BOIOEMbI SBTPOGHOTO THIIA,
XOPOIIIO TporpeBaeMble, OTIMYAIOIIMECS OObIION
MPOAYKTUBHOCTHIO I BLICOKUM COIEpPKaHNEM OMOTeH-
HBIX 2JIEMEHTOB;, IpYIIIa IUAaTOMOBBLIX BOJOPOCIIEH,
MPeanoYMTAIOIINX BOJOEMbI CpelHel TpPOHOCTH (T.€.
Me30TpOdHBIe), U TpyIIa, MPeacTaBUTEIN KOTOPOM
uHIU(dEepeHTHBI K TPOGHOCTU MECTOOOMTAHMSI.

PE3VIJIBTATHI UCCIIEJOBAHHUA

PesynbTaThl pammoyraepogHOTO TAaTHPOBAHUS
npexacTtaBiieHbl B Ta0. 2. Ilo rimyOmMHHO-BO3pacTHOM
MOZIENTA OBUT PaCCUMTaH BO3PACT TSI KaXKIOTO CAaHTH-
MeTpa paspesa (puc. 2, (a)). UutepBan orbopa nmpob
1—3 cM obecnieyrBaeT BpeMeHHOE pa3pelleHre oopas-
LI0B IIpUMepHO npuMepHo B 6—30 jeT. Bee moyueH-
HbIe PamMOYyIJIEPOIHBIC JAThl MOMAMAOT B AMAMTa30H
95% nmoBepUTETBHOTO WHTEpBaja. B COOTBETCTBUU C
IyOMHHO-BO3pacTHOI MOENbIO, OTIOXEHHUS, clara-
olMe pa3pe3, Hayanu HakarumBaTbes 14 040+140
Kajl. J. H. VIHTepBan HeompeaeJleHHOCTH IJIs caMoit
HYXHe vactu paspesda (192—145 cm) cocrabisier
+130—160 net, BhIIE MO pa3pe3y OH YBEIUUMBACTCS
mo £170—190 mer.

JlutocTpaTurpaduueckoe ornuvcaHue pa3pesa nmpe-
CTaBJI€HO B Tabj. 3, UCIOJb3yeMasi JIUTOJOTuYecKast
K1accupuKays TUIIOB TOHHBIX OTJIOXEHU OCHOBA-
Ha Ha COIep>XaHUM OPTaHMYECKOTO BEIIeCTBAa B OCal-
kax (Cy6etto, 2009).

ITo pesynbraTaM KOMIUIEKCHOTO JIMTOJOTUYECKOTO
aHanu3a paspe3a KymnkoBo (puc. 2, (0)) ycraHOBIe-
HO, YTO Ha BCEM MPOTSKEHUU U3YYEeHHOTO MHTepBaJia
npeobianaer ¢hpakiivs aleBpuTa, YTO CBUIETEIbCTBY-
€T O JOCTaTOYHO CITOKOMHBIX YCIOBUSIX OCaTKOHAKO-
mwieHus. B 1o ke Bpemsa Ha riayouHax 192—183 cm
n 158.5—141 cMm HabIIOmaeTCsl TOBBLIIIEHHOE COHEP-
XaHue rnecdaHoit ¢pakumm — nmo 20% u 10—15%.
KpuBbie comepkaHus OpraHMYECKOro BelllecTBa U
KapOOHATOB NEMOHCTPUPYIOT pE3KHe W3MEHEHMS
ToKazarejieif: comep:kaHne OpraHMYeCKOTO BeIlecTBa
MeHsieTcsT B Tipeaeiiax ot 11 1o 55%, kapboHATOB — OT
8 mo 62%. YnmeabHass MarHWTHAas BOCIIPUMMYHNBOCTH
konebnerca B npenenax 0.002 go 0.014xX107° m3/kr
(MakcMMabHBIC 3HAYCHUS XapaKTepHBI Tl TIyOWH-
Horo uHtepBaia 192—183 u 158.5—141 cM), yactoTt-
HOI1 3aBUCUMOCTHU He HaOItomaeTcs.

B ornoxenusix paspe3a Ha riyouHax 192—182 u
180.5—176 cM oOHapyXeHO HE3HAYUTETbHOE YUCIIO
CTBOpOK auatomeil — ot 1 mo 50 Ha obGpa3zew. Beco-
Bas KOHIIEHTpalMs CTBOPOK B MHTepBaje 192—182 cm
cocrasysger 0.002—0.033x10° cTBOPOK/T, B MHTEpBA-
ae 180.5—176 cm — 0.04—0.11x10° cTBOpOK/T. 14
OCTAJILHOM YaCTW OCaZOYHON TOJIIY BhIIEIEHO 6 J10-
KaJIbHBIX AMaTOMOBbIX 30H (JIII3), oTBevarommx usme-

PYAVUHCKAA wn np.

HEHUSIM BUIOBOTO COCTaBa IMATOMOBBIX acCOIMALINI
(puc. 3).

JII3-1, 182—180.5 cm (13 900—13 870 xau. 1. H).
B sroit JII3 oOHapyXeHBI CTBOPKM 18 BUIOB aua-
ToMeil. JIoMUHUpPYIOT BUIbI-oOpacTatenn (84% Bcex
CTBOpOK), OOJBINasl 4YacTh KOTOPHIX IMpencTaBiIcHa
IBYMSI BUIaMU, MHIMDDEPEHTHIMU K COJIEHOCTU U
TpoHOCTH BUAAM IO CUCTeMe TajloboB: MHAUD-
(upeHTHBIM K TpodHOCTU BUAOM Pseudostaurosira
brevistriata (64%) u 3BTpodHBEIM BunoMm Epithemia
adnata (13.5%). ConepxaHue OSHTOCHBIX BHIOB CO-
CTaBJISIET OKOJIO 16%, BUIBI BIaXHBIX MECTOOOUTAaHUIA
W TUIAaHKTOHHBIC BHIOBI B 3TOUM AMATOMOBOM 30HE He
npencTtaBieHbl. OOIee comep:XaHue BUOOB-HMHIND-
depenroB cocraBnsier 89%, ranodUIbHBIX BUAOB —
IEePBLIE TOJIU MPOLEeHTa, ranodooHbIx — 10%. ObIee
colepxaHue 3BTPOGHBIX BHUIOOB COCTaBIISIET OKOJIO
14%, me30TpoHBIX — oKoJlo 1%, oMMroTpoPHBIX —
MeHee 1%, nnnuddepeHTHHIX K TPOOUUECKOMY CTa-
Tycy — okoJjio 84% (puc. 4, 5). BecoBasgs KOHIIEHTpa-
g 6omee 1x10° cTBOPOK/T.

JIA3-11, 176—169 cm (13 830—13 750 xaim. 1. H).
Mnentuduuuponansl 40 BunoB auatomeit. Conepxa-
HUE OEHTOCHBIX BUIOB BBEPX I10 30HE YBEJIMUMBAETCS
¢ 40 mo 63%, conepxxaHue BUIOB-oOpacTareseil, Ha-
MpOTUB, yMeHbIaeTcs ¢ 59 mo 33%. B BepxHeii yactu
JIMaTOMOBOI 30HBI 0 4% yBenuuMBaeTCsl comepka-
HUE BUIOB BIAXKHBIX MECTOOOUTAHUIA; TIJIAHKTOHHbIE
BHMIBI He TipeacTaBieHbl. Cpean 6eHTOCHBIX BUIOB 0~
MUHUPYIOT TaI0(OOHBIN Me30TpOoHBIN BUI Amphora
affinis, obuTamlIMii B BOAOEMaxX pPa3HOro Tpoduie-
cKoro cratyca (ero coiepxkaHue CHUXaeTcs oT 23
1m0 9%), n sBTpodHBI BUA-uHANGGEepeHT Navicula
oblonga (5—9%). Cpenu obpacrareneit Hambojee Ja-
CTO BCTpevaloTcsl CTBOpKU Buna Epithemia adnata (ot
11 1o 18% Bcex cTBOPOK) U TaaodoOGHOro Me30Tpod-
Horo Buma Cymbopleura inaequalis (10—13%). Bsepx
10 30HE YBEIMYMBAETCS coaepkaHue TrajsopOoOHBIX
(c 21 1o 36%) u ranopunbHbix (¢ 0 1o 13%) BUIOB,
colepXaHue BUAOB-UHAUDDEPEeHTOB cCHUXKaeTcs ¢ 79
10 46%; comepkaHWe Me30TaJIOOHBIX BUIOB YBETNIM -
Baetcst BBepx 1o JIJI3-1I ¢ 0 mo 4%. YBenuuupaeTcst
conepxanue Me30TpodHbIX (¢ 9 10 26%), onurorpod-
HbIX (¢ 0 10 5%) u 3BTPOHBIX BUIOB (¢ 16 m0 22%).
ConepxxaHue BUIOB, MHIU(MGHEPEHTHBIX K Tpoduue-
CKOMY CTaTyCy MeCTOOOMTaHUs, PE3KO YMEHBIIACTCS
¢ 75 no 47%. BecoBasi KOHLIEHTpal1sl BBEPX IO 30HE
yeenmuuBaerca ¢ 0.05x106 mo 0.11x10° cTBOpOK/T.

JIA3-111, 169—165 cM (13 750—13 710 xain. 1. H).
B »T0i1 maToMOBOIT 30HE TIpeACTaBlIeHBI CTBOPKH 36
BUIOB AMATOMel, OONbINas WX YacTb OTHOCHUTCS K
6enTocHbIM BumaMm (77—76%), comepxaHue obpac-
Tateneil cocraBiser 21-22%, comepXaHWe BUIOB
BJIAXKHBIX MecTooOuTaHus — ot 1.5 mo 0.5%, monsa
IJIAKTOHHBIX BUIOB — MeHee 1%. Cpenu GEHTOCHBIX
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pe3Ko TipeobiamaeT 3BTPOMHEIN BUA, OTHOCSIIUXCS
K nHIuddepeHTaM o cucreme raaodbos — Gyrosigma
attenuatum (ot 50 1o 66% Bcex cTBopokK). Ciieayolnue
M0 YWCJIEHHOCTU BUABI — OEHTOCHBIN 3BTPOMHBIN
nHanddepeHTHBIN BUn Gyrosigma acuminatum (7%
BCeX CTBOpPOK B HikHel vactu JI[3) m Bum-obOpac-
tean Cymbopleura inaequalis (9—13%). Conep:xkaHue
rajooOHBIX BUIOB KoJebJieTcs B mpeaeyiax ot 15 mo
16%, comepxkaHue TanoGWIBHBIX CHIXAETCS BBEPX
no noj3oHe ¢ 13 mo 1%, comepkaHue BUIOB-UHIUD-
(depenroB yBenmuuBaercsa o 72—81%, comepxkaHue
METOTaJIOOHBIX BUIOB KOJEOJETCS OT MEPBbIX AOJEi
npouenTa 10 2%. ConepxaHue 3BTPOMHBIX BUIOB CY-
IIECTBEHHO yBeJIWYMBaeTcs 1Mo cpaBHeHuio ¢ JIJ3-11
U cocTaBisieT oT 63 no 74%, comepxXaHuUe ME30TpO-
¢HbIX BUIOB cocTasisier 17—19%, onurorpod@HbIX —
OT Jojeil mpoueHTa 10 4%, BUIOB, OOUTAIOIINX B
BOJIOEMAax pa3HOro TpodHUIeCKOro craryca, or 14 mo
8%. BecoBast KOHLIEHTpAllMsI CTBOPOK BBEPX ITO 30HE
ymenbinaercs ¢ 0.10x10% go 0.05%10% cTBOpoK/T.
J3-1V, 165—158.5 cm (13 710—13 640 xan. 1. H).
B sT10i1 30HE mpencTaBieHbl CTBOPKU 28 BUIOB OUA-
tomeii. Ilo cpaBHenuto ¢ JIJI3-III cHukaeTcs comep-
KaHWe CTBOPOK OEHTOCHBIX BUJIOB (OHO M3MEHSIETCS
B mipeaenax oT 38 mo 56%) u, HampOTUB, YBEJIWYM-
BaeTcsl colepKaHue BUIOB-oOpacrarelieil (XOTsI 3a-
METHO CHIXEHUE UX COACPXAaHUS BBEpPX IO 30HE C
61 mo 42%). o 1.5% Bo3pacTaer comepxaHue BUIOB
BJIAXXHBIX MecToobutannit u 1o 0.5% yBenmamBaeTCs
colepkaHUe IUIAHKTOHHBIX AuaTtomeii. Cpeam Tmo-
CJIeIHMUX 4YacTO BCTPEYAIOTCS CTBOPKU rajocoOHBIX
BUIOB: MHANGDEPEPESHTHOTO K COJIEHOCTU U Tpodu-
YeCKOMY CTaTycy MecrooboutaHust Buma Staurosirella
ovata (coctaBisioT oT 15 mo 32% Bcex CTBOPOK) U
aBTpoHOTO TasnobwibHoro Buaa Melosira varians
(31% cTBOpPOK B HMXXHE 4acTH OUATOMOBOI 30HBI,
3aTeM ero coiepkKaHue pPe3Ko yMeHbInaeTcs no 1%).
Cpeau OEHTOCHBIX BUIOB BEJIUKO COAEPXKAHME CTBO-
pok BumoB Gyrosigma attenuatum (cocTaBisieT oT 16
10 29%) u Gyrosigma acuminatum (15—17%). Conep-
XaHMe Tajgo(GOOHBIX BUAOB BBEPX IO TTOI30HE CHIKA-
etcsa ¢ 11 mo 2%, comepxxaHue Talo(@UIBHLIX BUIOB
cHikaetcst ot 32 no 2%, BunoB-uHauGbdepeHToB Me-
HsieTess oT 66 mo 86%, comepkaHue Me30TaToOHBIX
BumoB ensa gocturaeT 1%. ComepkaHue 3BTPOGHBIX
BUIOB HECKOJIbKO CHMXKAETCs Mo cpaBHeHUIo ¢ JIJI3-
IV u cocrabisier 55—65%. ConepxaHue Me30Tpod-
HBIX BUIOB TaKXK€ YMEHBIIAETC U cocTaBisieT 6—8%.
ConepxaHue OJMTOTpo(HBIX BUIOB COCTaBJISIET OT 1
1o 4%, nanuddepeHTHBIX K TpodHOocTH — 21—40%.
BecoBast KOHIIEHTpalMsl CTBOPOK BBEpX IO MOI30HE
yeeauuubaerca ot 0.012x106 go 0.042%106cTBOpPOK/T.
J3-V, 158.5—148 cM (13 640—13 540 xan. 1. H).
B sT0i1 30HE mpencTaBlIeHBI CTBOPKM 83 BUOOB AMa-
tomeii. IIpeobaagalor obpacTaTenn, MX COAep:KaHUE
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MeHsIeETCST B mpeaesiax oT 56 mo 73%. Cpeny HUX Hau-
0osiee MHOTOYMCJIEHHBI CTBOPKM BUIOB Staurosirella
ovata (ot 13 1o 44% ctBopoK) M Pseudostaurosira
brevistriata (comepxxanue MeHsiercs oT 3 1o 34%).
Cpenu OEHTOCHBIX IuMaToMeil (MX comepKaHue MEHSI-
eTcs B TIpenesax ot 24 mo 43%) mipeobiragaloT CTBOPKU
Buna Navicula oblonga (ot 4 mo 13%). ConepxaHue
CTBOPOK BMIIOB BJIaXXHBIX MECTOOOMTAHWM M TILJIaH-
KTOHHBIX BUAOB MEHSETCS OT IOJeil TMpolieHTa M0
1.5%. B oTIOXeHMsIX 3TOro IIyOMHHOIO MHTEpBaia
npeob1anaT BUaAbl — UHAU(DEPEHTHI (MX coaepxKa-
HUe MeHsieTcsT B mipeneiax ot 64 no 87%). Conepxa-
Hue rajodoOHBIX BUAOB U3MEHSsIeTCs B Iipeaesax ot 10
10 32%. CopepxaHue Tano(pUIbLHBIX BUIOB COCTaB-
nsteT 1—2%, Me30raJloOHbIX BUIOB — YBEJIMYMBAETCS
K Bepxy 30HH ¢ 1.5 mo 4%. ConepxxaHue 3BTPOQHBIX
BUJIOB 3HAYUTEJbHO CHUXXEHO T0 cpaBHeHMIO ¢ JIJI3-
IV u MeHsteTcs B nipeaenax ot 15 no 28%, conepxaHue
Me30TPOdHBIX BHIOB, HAMPOTUB, HECKOJIbKO TOBBI-
IaeTcs M Kojiebyetcst B mpeneiax or 9 mo 25%. Co-
JepXXaHue OJUTroTpo(dHBIX BUAOB cocrtasiser 4—7%,
a BUIOB, MHANDGEPEHTHBIX K TPOPUIECKOMY CTaTyCy
MECTOOOUTAaHUS, MEHSIETC B TIpedenax oT 55 g0 64%.
BecoBasl KoHLeHTpauus BospactaeT or 1.3x10° no
6.4 x10° cTBOPOK/T BBEPX IO IMATOMOBOM 30HE.
JII3-VI, 148—141 cm (13 540—13 470 xan. 1. H).
B oroii 30He MAEHTU(UIIMPOBAHBI CTBOPKU 84 BU-
IoB guatoMeii. JlomuHupytor oopacratenu (67—70%),
cpedd KOTOpHIX MpeobnanaioT Pseudostaurosira
brevistriata (13—24%) wu Staurosirella ovata (ipu 3TOM,
HX COAepXKaHHUe CHIKAeTCs BBEPX ITO 30HE OT 26 10
11%). ConepxaHue OCHTOCHBIX BHUIOB COCTaBIISICT
27—33%, BUOOB BJIaXHBIX MECTOOOUTAHUIA — Me-
Hee 1%, mnaHKTOHHBIX BUIoB — 1.5%. Conep:xaHue
rasio¢oOHBIX BUIOB cocTaBigeT 12—19%, unnudde-
peHToB — 76—84%. ConmepxaHue rajiodUIbHbIX BHU-
JIOB BBepx Mo 30He moBkbimaetcst ot 0.5 mo 3.7%, a
Me30TaIOOHBIX cocTaBisieT 1—2%. B To Bpems, Kak
comepxkaHue 3BTPOMHBIX BUAOB CHIKACTCS BBEpX ITO
30He ¢ 18 mo 5%, conepxkaHue Me30TPO(GHBIX BUIOB,
HanpoTtuB, yBenunuuBaercd ¢ 13 mo 19%. Comepxa-
HHE OJIMTOTPOMHBIX BUIOB COCTaBIsAET OKOIO 3%,
MHIUPDEPEHTHBIX K TPOGHOCTH BUIOB — MEHSIETCS
B mpenenax oT 65 mo 78%. BecoBas KoHIIeHTpalust
MeHseTcs B rpeaenax or 2X 100 go 3.7x10° cTBopok/T.

OBCYXIEHUE PE3VYJIbTATOB

Cyng mo pesyjibTaTaM paavoOyIIepOIHOIO AaTU-
pOBaHMSI, OTJIOXEHUST U3yYeHHOTO MHTEpBajia paspe-
3a KynnkoBo HakaIlimBajIvCh B CpedHEM JIpuace U1
MepBoii nmojioBuHe ajuiepéna, mpumepHo ¢ 14 000 mo
13 400 xan. 1. H. I'panyJloMeTpUYECKUI aHAIU3 U
aHaJIU3 MaTHUTHO! BOCIIPUMMYMBOCTU MOKAa3bIBAIOT,
YTO BOIOEM, B IIEJIOM, XapaKTepu30BaJICS MOCTaTOY-
HO CIOKOWHBIMU YCJIOBUSIMHM OCAIKOHAKOIJICHUS,
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3a MCKJIIOUEHUWEM JBYX 3TallOB HEKOTOPOIl aKTUBU-
3allMM TEPPUTCHHOTO cHoca — okojio 14 100—13 900
(cnoit 1) m 13 600—13 400 kan. 1. H. (cioi 6), — Ha
KOTOPBIN YKa3bIBAE€T POCT COIEpKaHME KPYITHBIX Yac-
THI] B TPaHYJIOMETPUIECKOM cocTaBe ocanka. OTcyT-
CTBUE YaCTOTHOM 3aBUCUMOCTH yIIEJIbHOM MarHUTHOM
BOCIIPMMMYMBOCTU B OCaZKe CBUIAETEILCTBYET O TOM,
YTO B TE€YEHUE paccMaTpUBAEMOTO BPEMEHHOTO 3Ta-
na najneoBonoeM He mepecbixand (Maher, Thompson,
1999). Xon KpuBBIX COAEpXKAaHUSI OPraHUYECKOro Be-
IIeCTBa M KapOOHATOB YKa3bIBaeT Ha OBICTPYIO CMEHY
MMaJIE0O9KOJIOTMUCEKUX YCIOBUIM B BOIOEME — BEPOSIT-
HO, B MEPBYIO o4epelb, ero Tpo(HIEeCKOro craTyca.

B otmimoxenusx cpenHero npuaca (14100—
13900 xan. j1. H.) fMaTOMEll He MPENCTaBICHO — BO3-
MOXKHO, YCJIOBUSI ObLIM HETIOAXOMSIIUMU ISl UX Bere-
Taluu J10Oo JJIs1 COXpaHEeHUsI CTBOPOK. B oTioxkeHusx
nepBoii mosoBuHbI ayiepéna (13 900—13 400 kan. 1. H.)
MX KOHILIEHTpAIus BapbUpyeT B IIMPOKHUX Ipeaesax,
OT JECSITKOB THICSY O HECKOJIbKUX MWIUIMOHOB Ha 1 T
ocajaka. YUcIo TaKCOHOB B M3YUEHHOM MHTEpBaje CO-
craBisieT 117 BumoB.

PYIMHCKAS u 1p.

Cys 1Mo BUAOBOMY COCTaBY IMAaTOMOBBIX acCOlLIMa-
uuii, Ha atare 13 900—13 870 kan. . H. (JIA3-1) usy-
YyaeMblil MaJIe0BOJ0EM XapaKTepru30BaJicsl HeOOIbIIOH
[JIyOMHOW M CcpedHell CTenmeHbIo MUHepaIu3alluu,
ero Tpouyeckuit craTyc BOCCTAaHOBUTbH JOCTATOYHO
CJIOXKHO, MMOCKOJIbKY Mpeodiaaaiy 1uaTtoMen, UHAUM-
(hepeHTHBIE K TpOo(UUECKOMY CTaTyCcy MecTooOMTa-
Hus. Pe3ko mpeoOnamatomuii Buna Pseudostaurosira
brevistriata OTHOCUTCSI K TMOHEPHBIM 1 YKa3bIBaeT Ha
LIEJOYHbIC YCJIOBUS M BOAY, OOraTylo KHMCJIOPOIOM
U pacTBopeHHBIM KajbliueM (Miller, 1977). D10 Xxe
MOATBEPXKIAETCS] BHICOKHM COlIepXKaHUeM KapOOHATOB
B OCajiKe, YCTAaHOBJEHHBIM TpU pacyeTe MoTepb Mpu
MPOKaJMBaHUU. DTU TUATOMEN OOPa3yIOT JIEHTOBU/I-
HbIe KOJJOHMU Ha cyOCTparte, B CBSI3W YeM OHM C1abo
YCTOMYUBBI K BOJHOBOMY Bo3jaeiicTBuio. Mx obuiue
MOXHO CUMTaTh MHIUKATOPOM CIOKOHBIX TUAPOIU-
HaMuuecKux yciioBuii (3apeukas u ap., 2023), Ha Ko-
TOpBIE TAKXKE YKa3bIBAaeT IPaHYJIOMETPUUECKUI COCTaB
oTi0XeHuii, coorBecTByommx JIJI3-1. BumoBoii co-
craB JI[13-1 3HaUMTEIbHO CXOX C aJlJIePENCKOM XpOHO-
3oHoi1 (DZ-1) no Kab6aiinene (1968), Kabailiné (2006)

Puc. 5. Hekoroprle Bunmbl muatoMmeil m3ydeHHoro wHTepBana paspe3a Kymukoso. Lludpamu o603HaueHB GEHTOCHBIE
nuaromeu (1 — Gyrosigma attenuatum, 2 — Navicula oblonga, 3 — Surirella librile, 4 — Pinnularia viridis, 5 — Navicula
radiosa, 6 — Amphora ovalis, 7 — Amphora affinis, 8 — Aneumastus tusculus, 9 — Nitzschia semirobusta) 1 obpacTarean
(10 — Cymbopleura inaequalis, 11 — Pseudostaurosira brevistrata, 12 — Staurosirella ovata, 13 — Epithemia adnata, 14 —
Cymbella lanceolata, 15 — Epithemia argus var.alpestris, 16 — Rhopalodia gibba).

Fig. 5. Some diatoms of the studied interval of the Kulikovo section. The numbers indicate: bentic (1 — Gyrosigma
attenuatum, 2 — Navicula oblonga, 3 — Surirella librile, 4 — Pinnularia viridis, 5 — Navicula radiosa, 6 — Amphora ovalis,
7 — Amphora affinis, 8 — Aneumastus tusculus, 9 — Nitzschia semirobusta) and epiphytic diatoms (10 — Cymbopleura
inaequalis, 11 — Pseudostaurosira brevistrata, 12 — Staurosirella ovata, 13 — Epithemia adnata, 14 — Cymbella lanceolata,

15 — Epithemia argus var.alpestris, 16 — Rhopalodia gibba).
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W TWaTOMOBBEIMU acCOIMALIMSIMM TIEPBOI ITOJIOBUHBI
ajuiepéna u3 OJOHHBIX OTJIOXeHUM o3ep (Stowinski et
al., 2017), Tlerpaunonaii (Stancikaite et al., 2009) u
Kamryustii (Stancikaité et al., 2008).

Ha srane 13 870—13 830 xan. . H. (B DJIyOUH-
HoM uHTepBaie 180.5—176 cm) HabmogaeTcs KpaitHe
HE3HAUUTEIbHOE YUCIO CTBOPOK OUATOMEM, He T0-
3BOJISIIONIEE XapaKTepU30BaTh YCIOBUS UCCIETyEMOTO
najeoBomoeMa. I'paHyJIOMETpUYECKUI COCTaB OTJIO-
XKeHWIT He OTIMJaeTcs OT 3ajeralomux Hinke. OTMe-
JaeTcsl HEKOTOPBIM POCT COAECpKaHMWSI OpraHUYEeCKO-
To BeleCTBa M CHUXKEHUE CONepXKaHUsI KapOOHATOB.
st ycTaHOBJICHMS TIPUYMH TIpeKpallleHUsT BereTalluu
IaToMeil Ha 3TOM 3Tale JIM00 HEBO3MOXHOCTH WX
COXpaHEHMS B OCaTKe HEOOXOIMUMBI JOITOTHUTEIbLHBIE
HCCIIeOBAHUS.

Ha stamne 13 830—13 750 xan. a1. H. (JIA3-II) Bu-
IOBOII COCTaB AMATOMOBBIX acCOIMAIIMil yKa3bIBaeT
Ha YCJIOBUS HEMNIYOOKOIo Me30TpO(PHO-3BTPOGHOIro
BojoeMa ¢ HU3Koil MuHepanusauueit. [Ipeobrama-
HHUe OEHTOCHBIX BHUIOB, CPEAM KOTOPBIX TOMUHUPYET
BUun Amphora affinis, xapakTepU3yIOIIUiicsT HEOOIb-
MM pPa3MepoM CTBOPOK, CHHUXEHHE CcoIepkaHue
obpacraresieif, cpeiu KOTOPBIX MpeodsagaloT BUIbI
CO CpPaBHUTEIBHO TOJCTHIMH CTEHKAMH HaHIIAPS
(Cymbopleura inaequalis n Epithemia adnata) n poct
COJIEp>XaHUs CTBOPOK OJIMTOTAJIOOHBIX TaJlo(hUIbHBIX
BUIIOB MOXET YKa3blBaTh Ha YBeJIUYEHUE MPOTOYHO-
ctu najeoBogoema. C 3TUM MpPeAIoIoXeHUeM Coria-
CYIOTCS Pe3yIbTaThl KOMIIIEKCHOTO JIUTOJIOTMYECKOTO
aHaM3a — OTJIOXKEHUSI, COOTBETCTBYIOIINE 3TOMY dTa-
My, XapakTepU3yIOTCsl TMOBBILICHHBIM COAEpXKaHUEM
MecyaHo (ppakiliy, BRICOKUMH 3HAYCHUSIMU MEIH-
aHHOTO pa3Mepa JacTHII.

Cyns 1o BUIOBOMY COCTaBY TMaTOMOBBIX acCOIIMA-
i, Ha otane 13 750—13 640 xan. n. 1. (JI13-111, 1V)
U3y4yaeMblii MaJeoBOIOEM XapaKTepu30Bajcsl HeOOIb-
IIOi TIIYOMHOM M 3BTPOMHBIMU YCIOBUSIMU M MUHE-
panu3auMeil oT HU3Kou mo cpenHeit. Ha aBTpoduka-
LIMI0 BOIOEMa MOXET YKa3blBaThb POCT COAEPKaHMS
OpraHUYEeCcKOro BellecTBa B ocanake. [Ipeobnanaroniue
Bunel Gyrosigma attenuatum n G.acuminatum OTIIH-
JaloTCsl KPYIMHBIM Pa3MepOM CTBOPOK M CITOCOOHBI
o0UTaTh B TeKyuyell Boje, MPEANOYMUTAIOT IETOYHbIE
ycaoBus (Lange-Bertalot et al., 2017). Ha Bo3amoxkHOe
YBEeJIMYeHNE IIPOTOYHOCTH BOIOEMA TaKKe YKA3BIBAIOT
JIUTOJIOTMYECKUE MHANKATOPHI TEPPUTEHHOTO CHOCA —
POCT cofiep>KaHUs TlecyaHo! (hpakiMU B OTIOXKEHUSIX
U yBeJIMYEHHUE MEIWaHHOrO pa3Mepa YacTUIl U yIeb-
HOM MarHWTHO# BOCHPHMUMYMBOCTU ocamka. Kpome
paspe3a KynukoBo, mnpencraButenu pona Gyrosigma
Spp., B PacCMOTPEHHbBIX B HacToslIeil paboTe cemu-
MEHTAIIMOHHBIX apXMBaX OBUIM BCTPEYCHBI B OOJIBIIOM
KOJINYECTBE TOJBKO B OTJIOKCHUSIX OEJUTMHTA B 03epe
T'mukynaii (Stancikaite et al., 2015) 1 B oTJI0XEHUSIX
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BTOpOi1 nojoBuHbI aiepena (13100—12800 xan. 1. H.)
B pa3pese Aneiika (3apeukas u ap., 2023).

Ha srame 13 640—13 400 xan. 1. 1. (JIA3-V, VI)
BUJIOBOM COCTaB AMATOMOBBIX aCCOLIMALIMIA yKa3bIBa-
€T Ha YCJIOBUSI HEerayookKoro 3BTpo¢HOTO BoaoeMa.
Pe3koe mnpeobnamanume oOpacrtareneit Staurosirella
ovata u Pseudostaurosira brevistriata MOXeT yKa3bl-
BaThb Ha CIIOKOWHBIE TUAPOAMHAMUYECKHUE YCIOBUS,
OJIaronpUsTHBIC ISl Pa3BUTUST XapaKTEPHbBIX ST 3TUX
BUIOB JICHTOBUAHBIX KOJIOHMIA, U BEICOKOE COmepxKa-
HYe Kalblus B Boae. sl JOHHBIX OTJIOXEHWI 3TOro
aTafna XapakTepHO HEKOTOpPOE YBEJIMUYEHME COAepXKa-
HUsA Kap6oHatoB (10 30%), omHaKO B TpaHyJIOMeE-
TPUYECKOM COCTaBe MPU MajOM OOIIEM COAEpXKaHUU
rnecyaHoit ppakliuy OTMeYaeTcss HEKOTOPOEe KOJIMYe-
CTBO KPYIHO- U Ipy0O3epHUCTOro Tecka. B HukHeil
yacTu TJAYOMHHOIO MHTepBajia, COOTBETCTBYIOIIETO
JIA3-V, ormeuaercsl MOBHIIEHUE YASIbHONH MarHUT-
HOIf BOCIPUMMYMBOCTHU OCaaKa, YTO MOXET ObITh MH-
JUKATOPOM HEKOTOpOI aKTHBU3ALMU TEPPUTEHHOTO
CHoca. B 1ienoM BHUIOBOI COCTaB TMAaTOMOBBIX acco-
LAl BBIASJIEHHOIO 3Tama COOTBETCTBYET COCTa-
BY ajuiep€nckoit xpoHo3oHbl (DZ-1), no KabGaiineHe
(1968), Kabailiné (2006), u oTioXeHUWI psaa o3ep
toro-BoctouyHoii [Tpubantuku (Stancikaiteé et al., 2008,
Stancikaité et al., 2009, Stowinski et al., 2017).

Kak 1 B OOJBIIMHCTBE PAaCCMOTPEHHBIX TTaJIEOBO-
JIOEMOB C HEOOJIBIION TITyOWHOM, B OTJIOXEHUSIX U3Y-
YEeHHOIo MHTepBasia pa3pe3a KyJlnkoBo 3aMeTHa poJib
ME30T(POHBIX W 3BTPOMHBIX OTHMATOMEI, B OTIMYUE
OT BOJOEMOB C OOMbIIEH TNIyOMHOI, B KOTOPBIX Mpe-
00agaT oauroTpodHsie BUabl. BeposiTHO, KiuMa-
TUYEeCKUE OCOOEHHOCTU ajulepéna, a TakxKe BIMSIHUE
Ipyrux (hakTOpoB, HAIIPUMeEP, Oerpagaliis MEpPTBOTO
JIbJa, HE co3[aBajy OJaronpUsITHHIX YCIOBUI IJIst
9BTpo(UKAIIMKA BOJTOEMOB, KPOME TeX, TIe HeOOobIlas
mIyOMHa CIocoOCTBOBaJa XopolleMy Mporpesy. s
JIMATOMOBBIX aCCOLMALIMIA MCCIIeAyeMOro pa3pesa, Kak
U IJTSI BCEX PaCCMOTPEHHBIX T1ajIe0apX1UBOB, XapaKTep-
HO TIpeo0JIaJaHe OJIMTOTaJIOOHBIX BUIOB. DTO MOXET
yKa3blBaTh Ha HU3KYI0 MUHEpaJIU3alllo HEe TOJbKO B
MOpPEHHBIX 03€pax, HO U B JIPYTrux M30JMPOBAHHBIX
WIM TIOJYM30JIMPOBAHHBIX OacceiiHax, pacIlOIOXKeH-
HBIX 110 Tobepexbio BJIO.

YcraHoBneHHbIe 1151 pa3pe3a KyJlnKoBo 3HaUYMMbIe
M3MEHEHUS BUJOBOIO COCTaBa IMAaTOMOBEIX acCOIlMa-
LI B CPOKM MEHEE 4YeM 3a CTOJIETUE YKa3bIBalOT Ha
BBICOKYIO TUHAMUYHOCTb PETMOHATIBHBIX U JIOKAJTbHBIX
MPUPOJHBIX YCIOBUI MO3AHENEAHUKOBbs. BbineneH-
HBbIE 3Tambl XapaKTepU3YIOTCSI OYeHb HEOOJIBIIIOM PO~
JIOJDKUTEIbHOCTBIO, 3a4acTyl0 COMNOCTaBUMOM C IIO-
IPEIIHOCTHIO PAAUOYTJEPOIHOTO JaTUPOBAHUS. DTOT
(akT moaTBepxKIaeT HEOOXOAMMOCTb MaKCUMAaJIbHO
JIeTaJIbHOIO OIIPOOOBAHMUS CENMMEHTAIIMOHHBIX ap-
XUBOB JJI1 TIOHMMAaHMSI BCE CIIOXKHOCTU MPOILIECCOB,
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(bopMuUpoBaBIINX MPUPOIHYIO Cpely B (DuHae Teki-
crorieHa. [Ipy 3TOM TIpU TTOCTPOEHUU PETUOHATIBLHBIX
PEKOHCTPYKIMI HEOOXOAMMO YUUTHIBATh BO3MOXHYIO
ACMHXPOHHOCTH Pa3BUTHUS OMOJOTUICCKIX MHINKATO-
POB B BOJIOEMaXx pa3HoOIi IJIOIIAaU, TIyOHbBI, CTeTIEH!
MPOTOYHOCTH.

BbIBOAbI

B pesynbrate usyueHus paspesa Kymukoso ycra-
HOBJICHBI TaIlbl CMEHBI BUJOBOTO COCTaBa IMATOMOBBIX
accoumaumii B uatepBane 14 000—13 400 xan. n. H.
CpaBHUTEJIBHO KOPOTKAsl MPOAOIKUTEIBHOCTb 3TUX
3TanoB (HECKOJIBKO NEeCATUIIETUI — CTONIETUE) CBUIE-
TEJIbCTBYET O UYTKOM pEarupoBaHUM BOJHON 3KOCH-
CTEeMbl M3y4aeMOTro BoJOeMa Ha ObICTpble UBMEHEHUSI
MPUPOIHOM cpenbl I0To-BocTouHO# [Ipubantuku B
uHTepcTaguaie OémnmuHr—amiepén. ComocraBiaeHUe
MOJIYYEHHBIX JAaHHBIX C pe3yJbTaTaMu ITMAaTOMOBO-
o a”ajiu3a OTIOXEHUH APYyrux CeIMMEHTalUOH-
HBIX apXMBOB 3TOTO pEervoHa BbISIBWIO OOIIUE TEH-
JEeHIUN pa3BUTHUSI TUATOMOBOM (PJIOpHI, a TaKxke ee
JIOKaJIbHbIe OCOOEHHOCTH, CBSI3aHHBIE C YCIIOBUSMU
0CaIKOHAKOIUIEHUSI B KOHKPETHOM MajicOBOIOEME.
Tak, oOmuM i1 OoJplIeil YacTU NaJeOBOJOEMOB
SIBJIIETCSI MacCOBOE pa3BUTHE THMOHEPHBIX 00pacTa-
teneii cemeiictBa Fragilariaceae B amtepéne. MoxHO
BBIAEIUTh U JIOKAJIbHBIE OCOOEHHOCTU — HaIpUMeEp,
B TIIyOOKUX O3epaxX B ajuiepéne IMpOAOJIKAIOT JTOMM-
HUPOBaTh IJIAHKTOHHbIC XOJOJOJI00MBBIE BUIBI, 4 B
u3yyaeMoM mnajeoBojgoeMe Ha ceBepe CamOMiicKOro
(KaauHuHIpagckoro) I-oBa OTMEYaeTCs MacCOBOE
pasBuTue BUIOB Gyrosigma Spp. Ha KpaTKOM 3Tarie
13 700—13 640 kai. . H.

BJIATOJAPHOCTHU

WccnenoBanue otiioxkeHuii pa3pe3a KylnkoBo BbI-
MOJHEHO 3a cyeT rpaHTa Poccuiickoro HayyHoro (oH-
ga Ne 22-17-00113, cpaBHUTENbHBI aHAJIU3 PETUO-
HaJIbHBIX JUATOMOBBIX aCCOLIMALIMI BBHITIOJIHEH 10 TeMe
roc3aganuss FMWS-2024-0003 MHuctutyTta reorpaguu
PAH.
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NEW DATA ABOUT LATE GLACIAL DIATOMS IN SOUTHEASTERN BALTIC?
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The sediments of shallow basins formed along the coast of the Baltic Ice Lake about 14 500-14 000 cal
BP provide a valuable data to reconstruct environmental changes in the Bolling-Allergd Interstadial.
Radiocarbon dating and complex lithological and diatom analyzes were performed for the deposits of one
of these paleoreservoirs exposed in the Kulikovo section (northern part of the Sambian Peninsula). As a
result of studying the deposits aged 14 000 — 13 400 cal BP the total of number of 117 diatom species
were identified, oligohalobic indifferent eutrophic benthic species predominated. The most typical species
are Pseudostaurosira brevistriata, Staurosirella ovata, Gyrosigma attenuatum, G. acuminatum, Amphora affinis,
Epithemia adnata. The obtained data on diatom communities were compared with existing ideas about the
Late Glacial diatom flora for this region. This comparison made it possible not only to reconstruct the changes
in the ecological conditions of the studied paleoreservoir, but also to identify general and local patterns
of diatom communities formed at that time. Thus, in most paleoreservoirs pioneer cosmopolitic epiphytic
diatoms of the Fragilariaceae dominate in the Allergd sediments. This indicates fairly calm hydrodynamic
conditions. At the same time, in deep paleoreservoirs, despite the Allerod warming, oligotrophic planktonic
species dominate in diatom communities and in some sedimentary archives, benthic diatoms capable of
living in running water (Gyrosigma spp.) become significant or predominating species.

Keywords: diatom analysis, paleolimnology, paleogeographic reconstructions, Late Glacial, Sambian Peninsula

a Survey of Their Apparent Ecological Requirements. In:
In: Intriduction, ecological code and complete list. Berchem:
Ministere des affairs economiques, Service Geologique de
Belgique. 41 p.

Druzhinina, O., Kublitskiy, Y., Stancikaité, M. et al. (2020)
A new approach based on chironomid, geochemical and
isotopic data from Kamyshovoe Lake. Boreas. Vol. 49.
No.33. P.544—-561.
https://doi.org/10.1111/bor.12438

Druzhinina O., Subetto D., Stancikaité M. et al. (2015). Sediment
record from the Kamyshovoe Lake: history of vegetation

ACKNOWLEDGMENTS

The study of deposits of the Kulikovo section was
funded by the Russian Science Foundation, project
Ne 22-17-00113, the comparative analysis of regional
diatom associations was carried out on the theme
a state assignment FMWS-2024-0003 by Institute
of Geography RAS.

REFERENCES

Battarbee R.W., Jones V.J., Flower R.J. (2001). Diatoms. In:
Tracking Environmental Change Using Lake Sediments.
Smol J.P., Birks H.J-B., Last W.M. (Eds.). Terrestrial,
Algal and Siliceous Indicators. P. 155-202.

Blaauw M., Christen J.A. (2011). Flexible paleoclimate age-
depth models using an autoregressive gamma process.
Bayesian Analysis. V. 6. Ne 3. P. 457—474.
https://doi.org/10.1016/j.geomorph.2004.01.010.

Bykov B.A. (1983). Ekologicheskii slovar’ (Ecological
dictionary). Alma-Ata: Nauka (Publ.). 216 p. (in Russ.)

Dean W.E. (1974). Determination of carbonate and organic
matter in calcareous sediments and sedimentary rocks
by loss on ignition; comparison with other methods.
J. Sediment. Petrol. V. 44. Ne 1. P. 242—248.
https://doi.org/10.1306/74D729D2-2B21-11D7-
8648000102C1865D

Denys L. (1991). A check-list of the Diatoms in the Holocene
deposits of the Western Belgian Coastal Plane with

during late Pleistocene and early Holocene (Kaliningrad
District, Russia). Baltica. V. 28. Ne 2. P.121—134.

Gaigalas A., Vaikutiené¢ G., Vainorius J. et al. (2008).
Development of Lake Rékyva and its environment in
Late Pleistocene and Holocene. Geologija. V. 1. Ne 61.
P. 28-36.

Gatka M., Tobolski K., Bubak 1. (2015). Late Glacial and
Early Holocene lake level fluctuations in NE Poland
tracked by macro-fossil, pollen and diatom records. Quat.
Int. Ne 388. P. 23-38.
http://dx.doi.org/10.1016/j.quaint.2014.03.009

Gilyarov M.S. (Ed.). (1986). Biologicheskii entsiklopedicheskii
slovar’ (Biological encyclopedic dictionary). Moscow:
Sovetskaya Ensiklopediya (Publ.). 831 p. (in Russ.)

Grimm E.C. (1987). CONISS: a FORTRAN 77 program
for stratigraphically constrained cluster analysis by the
method of incremental sum of squares. Comput. and
Geosci. V. 13. P. 13-35.

2For citation: Rudinskaya A.l., Druzhinina O.A., Filippova K.G., Lazukova L.I. (2024). New data about Late Glacial
diatoms in Southeastern Baltic. Geomorfologiya i Paleogeografiya. V. 55. Ne 3. P. 164—182. https://doi.org/10.31857/

S$2949178924030093; https://elibrary.ru/PLESSI

TEOMOP®OJIOTUA U ITAJTEOTEOTPA®USA  Tom 55 Ne 3 2024



HOBBIE JAHHBIE O ITO3AHEJIEAHUKOBBIX JUATOMOBbBIX ACCOLIMNALIUAX... 181

Guiry M.D., Guiry G.M. (2020). AlgaeBase. World-wide
electronic publication, National University of Ireland,
Galway. [DnekTpoHHbIN pecypc|. Access way: https://
www.algaebase.org/ (nata oopameHus 20.12.2023).

Heikkilda M., Seppa H. (2010). Holocene climate dynamics
in Latvia, eastern Baltic region: A pollen-based summer
temperature reconstruction and regional comparison.
Boreas. V. 39. Ne 4. P. 705—719.
https://doi.org/10.1111/j.1502-3885.2010.00164.x

Heiri O., Lotter A.F., Lemcke G. (2001). Loss on ignition as
a method for estimating organic and carbonate content
in sediments: reproducibility and comparability of results.
J. of paleolimnology. V. 25. P. 101—110.
https://doi.org/10.1023/A:1008119611481.

Houmark-Nielsen M., Kjer K.H. (2003). Southwest Scan-
dinavia, 40—15 kyr BP: palacogeography and envi-
ronmental change. J. of Quat. Sci. V. 18. Ne 8. P. 769—786.
https://doi.org/10.1002/jqs.802

Hustedt F. (1953). Die Systematik der Diatomeen in ihren
Beziehungen zur Geologie und Okologie nebst einer
Revision des Halobien-systems. Sv. Bot. Tidskr. V. 47.
P. 509-519.

Kabailiné M. (1968). Freshwater and marine diatoms in
the Holocene in Lithuania. In: Iskopaemye diatomovye
vodorosli SSSR. Moscow: Nauka (Publ.) P. 102—107.
(in Russ.)

Kabailiné M. (2002). Lakes of South-Eastern Lithuania and
their environment in the Late Glacial and Holocene
according to diatom and pollen analysis of sediments.
Prikladnaya limnologiya. V. 3. P. 123—132. (in Russ.)

Kabailiné M. (2006) Late Glacial and Holocene stratigraphy
of Lithuania based on pollen and diatom data. Geologiya.
V. 54. P. 42-48.

Kabailiné M. (1995). The Baltic Ice Lake and Yolda Sea
stages, based on data from diatom analysis in the Central,
South-Eastern and Eastern Baltic. Quat. Int. V. 27.
P. 69—-72.

Kolbe R. (1932). Grundlinien einer allgemeinen Okologie der
Diatomeen. In: Frisch K.V., R Goldschmidt R., Ruhland
W., Winterstein H. (Eds.). Ergebnisse der Biologie. V. 8.
P. 221-348.

Kramer K., Lange-Bertalot H. (2001). StiBwasserflora von Mit-
teleuropa. Teil 1: Naviculaceae. Heidelberg, Berlin. 876 p.

Kramer K., Lange-Bertalot H. (2001). SiiBwasserflora von
Mitteleuropa. Teil 2: Bacillariaceae, Epithemiaceae,
Surirellaceae. Heidelberg, Berlin. 596 p.

Kramer K., Lange-Bertalot H. (2001). StBwasserflora
von Mitteleuropa. Teil 3: Bacillariaceae, Centrales,
Fragilariaceae, Eunoticeae. Heidelberg, Berlin. 640 p.

Kramer K., Lange-Bertalot H. (2001). SiiBwasserflora von
Mitteleuropa. Teil 4: Achnantaceae. Heidelberg, Berlin.
468 p.

Kulikovskii M.S., Gluschenko A.M., Genkal S.1. et al. (2016).
Opredelitel’ diatomovykh vodoroslei Rossii (Identification
book for diatoms of Russia). Yaroslavl’: Filigran’ (Publ.).
804 p. (in Russ.)

Lange-Bertalot H., Hoffman G., Werum M. et al. (2017).
Freshwater Bentic Diatoms of Central Europe: Over 800
Common Species Used in Ecological Assesement. Koeltz
Botanical Book. 908 p.

TEOMOP®OJIOIUA U ITAJTEOTEOTPA®USA  ToMm 55 Ne 3 2024

Maher B.A., Thompson R. (1999). Quaternary climates,
environments and magnetism. Cambridge: Cambridge
University Press. 1999. 390 p.

Mangerud J., Jakobsson M., Alexanderson H. et al. (2004).
Ice-dammed lakes and rerouting of the drainage of
Northern Eurasia during the Last Glaciation. Quat. Sci.
Rev. V. 23. Ne 11-12. P. 1313—1332.
https://doi.org/10.1016/j.quascirev.2003.12.009

Miller U. (1977). Pleistocene Deposits of the Alnarp Valley,
Southern Sweden. Microfossils and Their Stratigraphical
Application. T. 4. Lund: University of Lund, Department
of Quaternary Geology. 125 p.

Ozer M., Orhan M., Isik N.S. (2010). Effect of Particle
Optical Properties on Size Distribution of Soils Obtained
by Laser Diffraction. Environmental and Engineering
Geoscience. V. 16. Ne 2. P. 163—173.
https://doi.org/10.2113/gseegeosci. 16.2.163.

Proshkina-Lavrenko A.I. (1949). Physiology and ecology of
diatoms. In: Diatomovyi analiz. Moscow: Gosgeolizdat
(Publ.). V. 1. P. 52—79. (in Russ.)

Reimer P.J., Austin W.E.N., Bard E. et al. (2020). The
IntCal20 Northern Hemisphere radiocarbon age
calibration curve (0—55 cal kBP). Radiocarbon. V. 62.
Ne 4. P. 725-757.
https://doi.org/10.1017/RDC.2020.41

Seirien¢ V., Kabailiene M., Kasperovigien¢ J. et al. (2009).
Reconstruction of postglacial palaeoenvironmental
changes in eastern Lithuania: Evidence from lacustrine
sediment data. Quat. Int. V. 207. P. 58—68.
https://doi:10.1016/j.quaint.2008.12.005

Seppid H., Poska A. (2004). Holocene annual mean tempe-
rature changes in Estonia and their relationship to solar
insolation and atmospheric circulation patterns. Quat.
Res. V. 61. Ne 1. P. 22—-31.
https://doi:10.1016/j.yqres.2003.08.00

Stowinski M., Zawiska 1., Ott F. et al. (2017). Differential
proxy responses to late Allergd and early Younger Dryas
climatic change recorded in varved sediments of the
Trzechowskie palacolake in Northern Poland. Quat. Sci.
Rev. V. 158. P. 94—106.
http://dx.doi.org/10.1016/j.quascirev.2017.01.005

Standikaité M., Kisieliené¢ D., Moeb D. et al. (2009). Lateg-
lacial and early Holocene environmental changes in nort-
heastern Lithuania. Quat. Int. V. 207. P. 80-92.
http://doi.org/10.1016/j.quaint.2008.10.009

Stan¢ikaite M., Seirien¢ V., Kisielien¢ D. et al. (2015).
Lateglacial and early Holocene environmental dynamics
in northern Lithuania: A multi-proxy record from
Ginkunai Lake. Quat. Int. V. 357. P. 44-57.
https://doi.org/10.1016/j.quaint.2014.08.036

Stancikaite M., Sinkiinas P., Seiriene V. et al. (2008).
Patterns and chronology of the Lateglacial environmental
development at Pamerkiai and KaSuciai, Lithuania. Quat.
Sci. Revs. V. 27. P. 127—147.
https://doi.org/10.1016/j.quascirev.2007.01.014

Subbeto D.A. (2009). Lake Sediments: Paleolimnological
Reconstructions. Saint-Petersburg: Herzen University
Publ. 348 p. (in Russ.)

Uscinowicz S. (2011). An Outline of the History of the Baltic
Sea. In: Uscinowicz S. (ed.). Geochemistry of Baltic Sea


https://www.exclusivebooks.co.za/search?modifiers=%7b%22authors%22:%20%22K%20V%20Frisch%22%7d
https://www.exclusivebooks.co.za/search?modifiers=%7b%22authors%22:%20%22R%20Goldschmidt%22%7d
https://www.exclusivebooks.co.za/search?modifiers=%7b%22authors%22:%20%22W%20Ruhland%22%7d
https://www.exclusivebooks.co.za/search?modifiers=%7b%22authors%22:%20%22H%20Winterstein%22%7d

182 PYANHCKASA n np.

Surface Sediments. Warsaw: Polish Geological Institute- in the south-western Baltic Sea: the lower Rega River Valley

National Research Institute. P. 70—73. sedimentary record. Hydrobiologia. V. 631. P. 155—172.
Veski S., Seppd, H., Stancikaité M. et al. (2015). Quantitative https://doi.org/10.1007/s10750-009-9808-7

summer and winter temperature reconstructions from Zaretskaya N.E., Ludikova A.V., Kuzhetsov D.D. et al.

pollen and chironomid data between 15 and 8 ka BP in the (2023). Late Glacial palacoenvironment and development
Baltic-Belarus area. Quat. Int. V. 388. P. 4—11. of proglacial lakes on the northern coast of the Sambian
https://doi.org/10.1016/j.quaint.2014.10.059 (Kaliningrad) Peninsula. Geomorfologiya i Paleogeografiya.

Witkowski A., Cedro B., Kierzek A. et al. (2009). Diatoms as a V. 54. Ne 4. P. 7-25. (in Russ.).
proxy in reconstructing the Holocene environmental changes https://doi.org/10.31857/S2949178923040163

TEOMOP®OJIOTUA U ITAJTEOTEOTPA®USA  Tom 55 Ne 3 2024



	_GoBack
	_Hlk153689257
	_Hlk172883305
	_Hlk153619336

