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Ha ocHoOBe KOMITIEKCHBIX UCCIeA0OBaHUI ceBepHOro nobdepexnss Camouiickoro (KajimHuHrpaackoro) Im-oBa,
BKJTIOYABIIKMX TeOMOP(MOJOTHYECKYIO ChEMKY, JIUTOCTpaTUrpachuyecKoe ONMMCcaHue pa3pe30B, MajlaKoJIorJe-
CKUIi1, TMAaTOMOBBIIf U OOTAHWYECKUIA aHAIM3bI, OIpeneieHue moTepb Npu npokanvuBaHuu (ITT1IT) u paguo-
YIJIEPOAHOE JATUPOBAHUE, a TAKXKE ChEMKY C UCITOJIb30BaHUEM II00aIbHOM CITYTHUKOBOI HABUTAlIMOHHOM CH-
crembl (THCC) m1st npuBSI3KY JIMTOJIOTMYECKUX TPAHULL M OTOOPaHHBIX 00Pa3loB K YPOBHIO MOPSI 1 OTIpeeie-
HUSI BBICOTHBIX OTMETOK TEPpacOBBIX YPOBHEN, ObUIM TOJTY4YeHbl HOBBIE JaHHBIE O MajeoreorpaduyecKkux
00CTaHOBKaX MO3IHENIEAHUKOBbSI B 3TOM PETMOHE U CTaausIX pa3BUTHS IPUWIEAHUKOBOTO BogoemMa — banTuii-
ckoro JenHukoBoro o3epa (bJIO). YcraHoBIeHO, 4TO MOCIe Aerpagaliuy MOCISIHErO OJIeICHEHUST Ha Tep-
pUTOPUHU TT0GEpeXbs TTpeobiianaii 00CTAaHOBKM pPa3MbIBa, a B MHTepBasie 14—13 ThIC. J1. H. TeppUTOPUSI pa3-
BUBaJIaCh B Cy0a’payibHOI 00CTaHOBKE, ¢ (pOPMUPOBAHUEM IPEBECHO-MOXOBBIX (PUTOLIEHO30B BO BpeMsl
anepéackoro noteryieHUs. Ha 3aBepiualolieid cranuy NoTeruieHus: 34eCch pacrosiarajcsi MeJIKOBOIHBIN
U30JIMPOBAHHBIN BOIOEM, KOTOPBIH 3aTeM oOMeries, a 12 ThIc. JI. H. (BO BpeMsl OCUMLUISILIMU TTO3THETO IPU-
aca) TeppuTopus ObLIa 3aTOILIEHA BOAAaMU OOIIMPHOTO IIPECHOBOTHOTO YIBTPAOIUTOTPOGHOIo BOgoemMa C
BBICOKMM COJIEp>XKaHUEM B3BELIEHHBIX TOHKMX MUHEPaJIbHbIX YacTull. [1lo-BuanuMomy, 31ech BO3HUK MeJ-
KOBOJHBIN 3aIMB BajTuiickoro JIeTHMKOBOTO 03epa, OTIAEJIeHHbIII OT OCHOBHOI aKBaTOpPUM MOPEHHO
rpsiaoii BEICOTOM He MeHee 4—5 M. Ciiyck o3epa rpou3solies okoio 11660 1. H., mociie 4yero uccjieaoBaHHast
TeppUTOpPUS NpeObIBajia B yCIOBUSX HYJIEBOU CEIMMEHTALlUU WU YEPETOBaHUS aKKyMYJISILIMU U Pa3MbiBa
IO TI03/IHero roJjiolieHa. [TolydeHHbIe pe3yIbTaThl MO3BOJISIIOT TOBOPUTH O ABYX 3TallaX 3aTOTUICHUS CeBep-
Horo nob6epexkbsi CaMONIICKOro m-oBa B MO3IHEJIEIHUKOBOE BpeMsI, BO3MOXHO, O0YCIIOBJIEHHBIX TPaHC-
rpeccusiMu bJ1IO. Haxoxnenue otnoxeHuit bJIO B ceBepHoit yacTu modepexkbss CaMOUIACKOro 1m-oBa Ha
MOJIOKUTEIBbHBIX a0COJIIOTHBIX OTMETKAX IMO3BOJISIET MPENNOJIOXUTh, YTO YPOBEHb MO3IHENSTHUKOBOTO
OacceiiHa B paiioHe uccliieoBaHMS MOT MPEeBbIIAaTh COBPEMEHHBI YPOBEHb MODSI.

Knroueswie croea: 1oro-BoctouHast bantuka, Aneiika, mepexof OT IMO3IHETO IUIecTolleHa K rojiolieHy, ba-
TUICKOE JIEMHUKOBOE 03epo, najeoreorpaduiyeckue ncciaeaoBaHus, MajeoapXuBbl, pPEKOHCTPYKIIMU
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BBEAEHUE topuu CeBepHoli EBpaszun siBisieTcsi BDEMEHEM KO-
POTKOMNEPUOAHBIX U PE3KUX U3MEHEHUU KJIMMaTta u
MPUPOOHBIX OOCTAaHOBOK, BCJIEACTBUE YEro CMEHa
JlaHaadTOB TakkKe MPOUCXOAWIIa PE3KO (B TeUeHUe
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penKu, M IIpeACcTaBJIEHbl, B OCHOBHOM, O3€PHBIMU
(meTanbHas1 JIETOIUCH) U AJTIOBUAIbHBIMU OCAaTKaAMMU.

B bBantmiickoM pernoHe NO3MHEICTHUKOBbLE
03HAMEHOBAJIOCh 00pa30BaHUEM ITOCIIEIOBATETLHOMN
cepuy MOANPYAHBIX MPUISAHUKOBBIX 03€p, aCCOLIM-
WPOBAHHBIX C OTCTYMNAIOIIUM JEIHUKOM, HO (pOpMU-
pPOBaBIIMXCS B pPe3yJIbTaTe TIISTIIMON30CTaTHIECKOTO
MOAHSTUSI TIOPOroB CTOKa u3 banTuiickoro mops
(Bjorck, 2008). OgHuM U3 Takux o3ep 6bu10 banTuii-
ckoe nemHukoBoe o3epo (BJ10).

HMcTopus usydyeHusi banTtuiickoro JemTHUKOBOTO
o3epa HacuuThIBaeT yxe O6ojee 120 jeT — BrnepBble
KakK (h€HOMEH MOAIPYAHOTO NPUJIEIHUKOBOTO 03€pa
OHO OBbLJIO OIMKCAHO IMIBEACKUM I'e€0JIOroM XeHPHUKOM
Mionte B 1902 r. (Jakobsson et al., 2007). 3toT 06-
IDUPHBII TIPECHOBOIHBINA OacceitH (opMUpOBaICS
BO BpeMs Aerpaaaiuu rnociegHero CkaHaMHaBCKOTO
oJIefIeHeHUs 3a CUeT TMOCTYIUJIEHUS OO0JIbIIOTO KO-
YyecTBa TajbIX BOM, U B pe3yjbTaTe DISILIMOU30CTaTH-
YECKOTIo MOAHSTHUS U OJIOKMPOBAHUSI CTOKA B pailoHe
coBpeMeHHbIX JlaTtckux mponuBoB. [locne cHsATuS
JIETHUKOBOI HAarpy3kKu v OTKPBITHS MPOJIMBOB 03€pPO
obOMmeJienno, U B dajbHEHIlIEM B KOTJIOBUHY banTuku
CTaJIu TIOCTYNaTh MOPCKWE BOBI.

Hapsny ¢ oOmmpHBIMUA TTOANIPYAHBIMHU O3epaMM
Araccuc u Musyna, BJIO gBisieTcst OTHUM U3 CaMBIX
M3YYEeHHBIX MPUJISTHUKOBBIX BomoeMoB (Jakobsson
et al., 2007). O6o01maIre UcciieT0BaHUs, TTOSIBUB-
murecs yxxe B 2000-e roabl, BIOJHE €IUHOAYIIHBI B
toM, uTo BJIO mepexuiio nBe TpaHCrpecCuBHBIE (a-
3bl, MOCJEAHSIST U3 KOTOPBIX 3aKOHYMJIACh KaTacTpO-
¢durUecKUM CITyCKOM 03epa, ero aerpagalueii 1 ycra-
HoBJieHUEM cBsi3u bantuku ¢ MupoBbIM OKeaHOM
(Jakobsson et al., 2007; Bjorck, 2008; Andrén et al.,
2011; Vassiljev, Saarse, 2013).

Bosnuknosenne bBJIO patupyercss BpeMeHEM
OKO0JIO 16 THIC. JI. H., ¥ Ha HaYaJbHBIX CTaIUAX Oac-
CeiiH o3epa HaxOAWJICSI TIPUMEPHO Ha COBPEMEHHOM
ypoBHe bantuiickoro mops (Andrén et al., 2011). Ak-
tuBHOE (popmMupoBanue BJIO Havanock B pe3yabTaTe
ISILIMON30CTATUYECKOTO TTOAHATUSI TEPPUTOPUU, Ha
KOTOPOI1 pacmoioxkeH Imponus DpecyHH (Bjorck, 2008),
BCJIEACTBUE 4Yero cTok u3 banrtuiickoro GacceiiHa
ObLT OJIOKMPOBAH, a BoJa MpoAo/rKaia IOCTyNaTh
KaK B pe3yJIbTaTe TasTHUS JISIHWKA, TaK M CO CTOKOM
pek. Ilo onieHKaMm ucciaenoBaTeseit, 3To MPOU3OIILIO
0KO0J10 14 ThIC. /1. H., a KO BpeMeHHU 13 ThIC. JI. H. pa3-
HUlla Mexny ypoBHeM mops u BJIO yxe mocturia
10 m (Bjorck, 2008; Andrén et al., 2011). s atoit
da3bl BJIO xapakTepHbl crielupUuIecKre ocaaku —
JIECHTOYHBIE TJIMHBI 6€3 OpTaHMYEeCKMX OCTaTKOB, CO-
JIepxkalye penkue CTBOPKM TUAaTOMOBBIX BOJIOPOC-
neit (Bjorck, 2008).

[IpakTryecku K 3TOMY XK€ BPeMEHH JICIHUK OT-
ctynuia ot ropbl buymunren (roxnas IIBerust) Ha
ceBep, U IMIPOM30lIIe IepBolii crryck bJ1O, mmo-sBuam-
MOMY, 4Yepe3 ITOHIKEHME, paHee 3aHSITOe O3epaMu
BertrepH u BenHepH (Andrén et al., 2011), B To Bpe-
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Ms1 Kak DpecyHH Obul emie cymreil (Bjorck, 2008).
ITpsIMBIX CBUAETENBCTB TOTO, YTO CITYCK O3epa IMpo-
HUCXOAWJ UMEHHO TYT, HET BCJIENCTBUE TOTO, UTO OHU
ObUIM YHUUTOXEHBI TTOCIeYIONIei JEMHUKOBOU pO-
3Meii BO BpeMs OCHWUISLIMM TIO3QHET0 apuaca
(Bjorck, 2008).

B pesynbTaTe HACTYNUBIIEro 3aTeM PE3KOro IMo-
xononaHug okoiio 12800 kaii. 1. H. U IEMHUKOBOI OC-
HWIISIAA TTo3aHero apuaca ctok u3 bJIO k ceBepy
OT I. buuHreH OB CHOBa 3a0JIOKMpPOBaH, 1 MPO-
U30111e]1 Pe3KUii TTIOABEM Er0 YPOBHS 10 25 M Ha y. M.
(Bjorck, 2008; Andrén et al., 2011). B To BpeMst 00beM
u paszmepsl BJIO gocturiau cBoero Makcumyma (An-
drén et al., 2011). ITociie HacTynMBIIETO 3aTEM IIO-
TETJIEHWS 1 OKOHYATEJIbHOTO YXO/1a JIeIHUKa Ha ce-
BEp MPOJUB K CeBepy OT I. BUJIMHIeH OTKpBLICS
BHOBb, 4 OK. 11700—11600 1. H. B TeueHue 1—2 jer
npou3olea Karacrpodpudeckuii ciryck bJIO (Bjorck,
2008). B pe3ynbTate ObIJIM OCYIIIEHBI OOIIMPHBIE TEP-
pUTOpUU MOOEpPeXbsi, OCOOEHHO B I0XXHOU bantuke
(Bjorck, 2008).

OCHOBHOI1 BONIPOC, KOTOPBIM 3a7aBajliCh UCCIIe-
noBarean BJIO — 310 KoHuUrypalus u nepemenie-
Hue OeperoBoil JIMHUM B pa3Hble CTaAWU €ro cylle-
CcTBOBaHUs. [{OBOJIBHO CII0XHYI0 €ro KOH(pUrypaiuo
pexkoHcTpyupoBai [./1. KBacoB u coast. (1970), He
YUUTBIBas TISLMOU30CTATUYECKYIO COCTABJISIIONLYIO.
PekoHCTpyKIIMM TMOCAENHUX JeT (MoIeJIMpoBaHUe
ouepraHuii 6eperosoii muuun bJIO) nmpoBoguInCch
yXKe ¢ ydeToM IJISIIMoM30cTaThUYecKoro (axkropa, a
TakXe JaHHbIX U3BECTHBIX MajeoapXrWBOB (TOHHBIX
0CaIKOB U OTJIOXKEHMI, BCKPBIBAIOIINXCS B Gepero-
BBIX pa3pe3ax) U MOPCKUX reo(pu3nyecKux Ucciaeao-
Banwmii (Uscinowicz, 2003; Jakobsson et al., 2007; Ge-
lumbaiskaite, 2009; Andrén et al., 2011; Vassiljev,
Saarse, 2013; Dorokhov et al., 2022). Bce npencras-
JIEHHbIE PEKOHCTPYKIIUU €IMHOMYIIHBI B TOM, UYTO B
ceBepHoI bantuke 6eperossie TnHuM BJIO HaxonsaT-
csl ceiiuac BbIIIE YPOBHSI MODSI, a B I00KHOW — HIXKe,
XOT$ OLIEHKHU BBICOT JOBOJILHO padHooOpa3Hbl. Hu B
ONHOW M3 MOZAEJIEM HET YEeTKOW PEKOHCTPYKLIUU
ypoBHs1 BJIO mist mo6epexbst CamMOMIICKOro II-oBa
BCJIENCTBUE OTCYTCTBUS ISl 3TOU TeppUTOpUM (aK-
TUYeCKUX HaHHBIX. biaaxuumuH u ap. (1970), otme-
yaplue B paiioHe CaMOUIICKOro M-0Ba MOABOIHbIC
Teppachl Ha nryonHax —30—36 M, oTHocUIIU UX ¢op-
MUpPOBaHUeE K perpeccuun bantuku, nmpeaiiecTBOBaB-
et TMTOPMHOBOI CTaAVU. YKa3bIBAJIOCh TAKXKE, YTO
¢parMeHTHl OpeBHeOeperoBbIX oOpazoBaHuit BJIO
HaxoasTcs Ha nryouHax 30—25 u 20— 18 M B peneiax
npuOpexXHO ImoaBOogHON paBHMHBI CaMOMiICKO-
ro 1m-oBa, n 18—14 M — Ha TTOABOTHOM OEpETOBOM
ckioHe Kypickoit kochl (JykomsiBuayce, I'ynenuc
1974). lopoxoB u coaBt. (Dorokhov et al., 2022) pe-
KOHCTpyUpyoT 0eperosyio JuHuio bJIO Kk ceBepy ot
Mbica TapaH (ceBepo-3aramgHasi OKOHeYHOCTh Cam-
6uiickoro m-osa) Ha IIyorHax 38—26 M HIXKe COBpe-
MEHHOTO YPOBHS MODSI, HO 3TU PEKOHCTPYKIIMU Oa-
3UPYIOTCSI HA MOPCKUX TeO0(DU3NIECKUX MCCIeI0BAa-
Ne 4
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Puc. 1. Paiion uccnemoBanuii (Kapra KanmHuHrpaackoit 061act ¢ 0003HaYeHHBIMU 00beKTaMM (a) u hotorpadust Teppachl
c pa3pe3oM Auteiika, Bu ¢ 3anana (0)). | — pa3pes3 u ckBaxkuHa Aseiika; 2 — pa3pe3 Hepetickuii.

Fig. 1. Study area (map of Kaliningrad region with the study sites (a) and photo of the terrace with Aleika section log, view from
the West (6)). 1 — Aleika section log and borehole; 2 — Nereisky section log.

Husax u maHHbix UScinowicz (2003) s roXHOM
bantuxu.

TakuM 06pa3oM, ITOCTOBEPHBIX PEKOHCTPYKIIUIA
oeperosoii tuaM BJ1O 1 maneoreorpadgpudecknx 06-
CTAaHOBOK ITO3HEJIEIHUKOBBS IJIsI TT00epexbs CaM-
Ouiickoro I-oBa mo cux mop HerT. IToaTomy Liebio
Halrei padoThl OBUIO 3aITOJIHUTEL 3TOT ITPOOEN B 00-
JIJaCTU PEKOHCTPYKIIMU ITajeoreorpadmuieckux o0-
CTaHOBOK, 0a3Mpysch Ha pe3yabTaTax COOCTBEHHBIX
HUCCIIeIOBAaHUI B 3TOM pPErMoHe.

MATEPHAJIbI, OBbEKTBI
1 METOAbI NCCIIEJOBAHWN

Matepuaibl 11l UCCIeNOBaHUST ObLIU MOTYyYeHbI
BO BpeMs COBMECTHOI akcnenuiiuu MHcTuTyTta reo-
rpacuu PAH u kadenpsl reomopdoioruu 1 najaeo-
reorpaduu MI'Y 3umoii 2020 r. Bo BpeMs1 noaeBBIX
paboT MPOBOAUIOCH U3YYEHUE PA3PE30B PHIXJIbIX OT-
JIoXeHUii ceBepHoro Oepera CamOuiicKOro Ii-OBa,
KOTOpbI€ ObLIM HalileHbl BO BpeMsl NPOBEIeHUS T10-
MCKOBBIX OeperoBhIX mMapuipyTtoB. IloneBbie mccie-
JIOBaHUSI BKJIIOUAJIM JIMTOCTpaTUTpadrUIecKoe OIU-
caHue pa3pe3oB, oTOOp 00pa3lOB HA PAIMOYIIIEPOI-
HOE JaTHWpOBaHWE, NTUATOMOBBIN, OOTAHWUYECKUI M
KOMIIJIEKCHBIM OMOJOTMYeCKU aHAIU3bl U OLICHKY
notepsb npu nnpokanmBanuu (ITI1IT), a rakske THCC-
CbEMKY JUISI TIPUBSI3KU JIUTOJIOTUYECKUX TPaAHUIL U
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0TOOpaHHBIX 00PA31I0B K YPOBHIO MOPS U OIIpeaesie-
HUSI BBICOTHBIX OTMETOK TeppacoBbIX YpoBHeii. Pa-
Hee HACTOIBKO AETAILHO ITOJ00HBIE 00BEKTHL B 3TOM
paiioHe He U3y4ajuCh.

Bcero 6ptn mccnenoBaHbl 2 pa3pesa (Aleiika u
Hepeiickuit) 1 omHa ckBaxkuHa (B ycThe p. Ajeiika),
pacroJjioXXeHHbIe Ha ceBepHOM nobdepexkbe CaMOuii-
CKoro I-oBa. JleTajnbHO IIpOaHAIM3UPOBAH pa3pes
Aneiika, pacIoJIOXKeHHBIN B IIPUYCTHEBOM YacTu dac-
celiHa omTHOMMEHHOI peku (puc. 1, 2).

Paspes Aneiika (54.937051° c.u., 20.360373° B.1.)
pacnoyioXXeH Ha aKTMBHO pa3MbIBaeéMOM OGEperoBoM
ycryre Bantuiickoro Mopst B 1.4 KM 3amagHee YCThs
p. Aneiiku (puc. 1, (0)), B ripeneiax ee BOIOCOOPHOTO
bacceiiHa 11, MO-BUIMMOMY, BCKPBIBaeT OCTaHel] Teppa-
CBI; 00ILIast MOIITHOCTh BCKPBITHIX OTJIOXEHUI — 3.5 M.

B 250 M BbI1IIE YCThsI peKY B 3a00JI0Y€HHOI TOJTWHE
AJreiiki ObUTa IpOOypeHa CKBaXKMHA IIyOMHON 2.3 M
(54.936253° c.u1., 20.380754° B.11., BBICOTA YCThSI CKBa-
xuHbl 0.7 M Hax y. M.), IUIsI KOTOPO OBUIO cIeJIaHO
TOJIBKO JINTOCTpaTUTpadmIecKoe onmIcaHue.

Takxe B mpukopHeBoit yactu KypIlIcKoii KOCHI,
B O0eperoBOM YCTYIE CO CTOPOHBI MOps, HAMHU ObLI
uzydyeH paspe3 Hepeiickmii (54.979429° c.u.,
20.527778° B.1.; 2 Ha puc. 1). Pazpes pacroiioxxeH B
OIHOM U3 CaMBIX Y3KMX MECT KOCHI, Tle ee IIUPUHA
okoJ10 0.5 KM; 1J1s1 HeTO BBITTOJIHEHO JJUTOCTpaTUTpa-
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KanennmapHbIit BO3pacT, ThIC. JI. H.

Puc. 2. Pe3ynbraThl MCCIeNOBaHUII pa3pe3a U CKBaXXKMHbBI Ajeiika. (a) — pa3pe3 Alleiika (CTpoeHue pa3pesa ¢ paauoyIiepoI-
HBbIMU U KaIMOpOBaHHBIMU naTtaMu U ¢oTtorpacdust); (0) — ckBaxxuHa Ajeiika (cTpoeHue paspesa u hororpadus); (B) — rpa-
¢uk rorepb nipu ipoxkanuBanum (ITI1IT); (r) — Momenb pocTa 03epHbBIX OTJIOKEHU B padpese Aueiika. Jlumonoeus: 1 — BayH-
HBIl CYIMHOK, 2 — CYDIMHOK, 3 — Mecok, 4 — oTop(oBaHHBI CYIIIMHOK, 5 — Topd, 6 — carnporeib, 7 — NIMHA; eeHe3uc: 8 —
JIEAHUKOBBIH, 9 — 03€pHO-JIEAHUKOBBII, /0 — 03epHbIit, /] — OONOTHBII, /2 — 5010BbIii; 13 — pakoBUHBL; /4 — paguoyriaepos-
Has nara (KaauOpoBaHHBIM BO3pAcCT).

Fig. 2. Results of the study of Aleika section log and borehole. (a) — Aleika section log (section structure with radiocarbon and
calibrated dates, and photograph); (6) — Aleika borehole (section structure and photograph); (B) — loss-on-ignition diagram
(LOI); (r) — model of lake sediment accumulation in the Aleika section. Lithology: 1 — diamicton, 2 — silt, 3 — sand, 4 — peaty
silt, 5 — peat, 6 — gyttja, 7— clay; origin: § — glacial, 9 — glaciolacustrine, /0 — lacustrine, /1 — palustral, 12 — aeolian; /3 — shells;
14 — radiocarbon date (calibrated age).
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Ta6muna 1. PaguoyrieponHblie naThl, TOJyYeHHbBIE 711 CeBepHOTO mobdepeskbsi CaMOUIICKOTO TT-0Ba
Table 1. Radiocarbon dates obtained for the section logs at the northern coast of the Sambian Peninsula

JlaGopaTopHbIit Kownrekct (mrybuHa ot Marepuan njst KaHUH6POBaH_
e WHAEKC U HOMEP Paspes THEBHOU MOBEPXHOCTH, M) JTaTUPOBAHUS HC-nata HpII BO3pact,
’ 1. H. (16/20)
1 | UITAH-8499 Aueiika Croii 2, mogomBa (3.5 M) | Topd ¢ npeBec- 11870 = 120 | 13810—13590/
HBIMM OCTaTKaMu 14030—13570
2 | UITAH-8500 Anelika Croii 2, kposins (3.38 m) | Topd c apeBec- 11270 £ 110 | 13250—13095/
HBIMM OCTaTKaMM 13360—12920
3 | MITAH-8501 Aneiika Croii 4, kposis (2.86 m) | Camporienb otopdo-| 10870 + 120 12920—12725/
BaHHBI 13080—12690
4 | UITAH-8502 Aneiika Cioii 5, 0.3 M BBepX OT Paccesnnas opra- 10370 £ 100 | 12470—12040/
nomoBel (2.56 M) HUKa 12500—11870
5 | UITAH-8503 Adneiika Croii 6, kpoing (1.5 M) BonmopocieBoit 310 £ 60 450—-350/
carporienb 500—-280
6 | UITAH-8611 Hepeiickuii | Cioit 2, kpoBis, 0 M Topd 9220 + 100 | 10440—10255/
10600—10210

(udyeckoe ommcaHWe W MPOBEICHBI paIrOyIIePO-
HOE TaTUpOBaHMWe U OOTaHWMYECKU aHaJIM3 oOpas3na
OPTaHOTeHHBIX OTIOXECHUIA.

st pa3pesa Ajteiika IIpUMEHSIICSI KOMILIEKC Me-
TOJIOB, CTAaHIAPTHBIN I U3YYECHUS I1aJeOapXUBOB
MPUPOTHOM CpeJIbl.

OT60p 06pa3LOB OIS PagUOYIIISPOTHOIO aHAIN3a
(6 06pas1oB) IIPOBOIMIICS U3 paCYUIIEHHBIX pa3pe-
30B, C II0AaaKu padmepom 0.5 X 05 M; TakuM o6pa-
30M, OTOMpaAJICSI CIOM MOIIHOCTBIO He Oosiee 1 cMm,
YTO MO3BOJIMIO U30eKaTh YCPEeIHEHUs Bo3pacTa JJIs
3HAYMMBIX IIPOMEXYTKOB BpeMEHH, OTOOpaB HOCTa-
TOYHOE KOJIMUecTBO oOpas3ra. O0padboTKa 1 JaTUPO-
BaHMEe 00pa3lioB IMPOBOAWINCH METOAOM XKUIKOCT-
HOM CUMHTWUISLIMM B J1a0OpaTOpuUM paguoyIiIepoI-
HOTO JAaTUPOBAHUS U BJIEKTPOHHOW MMKPOCKOIUU
Nucturyra reorpadun PAH, no crangapTHO MeTO-
muke (3azoBckast, 2016). KaaubGpoBKa ITOTyYeHHBIX
paguoyIIepOOHBIX AAT IIPOBOAMIACH B IPOTrpaMMe
Calib 810 (Reimer et al., 2020). ITonydyeHHBIE ATl U
KaJIMOpOBaHHBIM BO3pAcCT TMPEACTABIeHBI B TaOd. 1.
Monenb CKOpOCTH pOCTa OTJIOXKEHMI ObLJIa TOCTPOe-
Ha B makeTe Bchron (Haslett, Parnell, 2008) B cpene R
(R Core Team, 2021).

Borannyeckuii 1 KOMIIJIEKCHBIN OMOJIOTMYeCKU
aHaJIM3bl MPOBOIUIIUCH IO 0OpasiamM, OTOOPAHHBIM
napauieibHO ¢ 0Opa3liaMy Ha paguoyIJIEpOOHOE Ja-
TUPOBAHNE, TAKUM 00pa3oM, ObLIO ITPOAHAIM3UPO-
BaHO 6 00Opa3uoB. JIjs1 onpeneseHnus] COCTaBa BbIC-
IIMX pacTeHUil ycpemHeHHas mpoda B KOJIMYECTBE
20—30 r mpoMBIBaJIach Ha CUTE C TUAMETPOM STUEeK
0.25 MM 1ton, cTpyeii Boabl. HaacuToBEI OCTaTOK MO~
MeIAJICS B CTEKIISTHHYIO Tapy U 3anuBaics 2—5% 1e-
JIOYBbI0O Ha HECKOJBKO YacoB. 3aTeM Ipoda CHOBa
IIPOMBIBAJIaCh Ha CUTE C fMaMeTpoM stueek 0.25 MM ¢
OTHOBPEMEHHBIM OTMYYMBAaHUEM OPraHUYECKOI CO-
crapigonieii mpoosl. OCBOOOXIEHHBIN OT TYMYCO-

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

BbIX U MMHEPAJbHBIX KOMIIOHEHTOB PacCTUTEJIbHbII
MaTepuaj IPOCMaTPUBAJICS TTOI MUKPOCKOTIOM TIpH
yBeanueHuu B 56—80 pa3. [IpolieHTHbIE COOTHOILLIE-
HUS MEXIY BUIaMU PaCTeHW YCTaHABTMBAJIUCH Iy1a-
30MEpPHO B 3aBUCUMOCTH OT TUIOMIANN, 3aHUMAaeMOM
OCTaTKaMM BereTaTUBHBIX 4YacTeul JAHHOIo BUIA B
oJie 3peHusI MUKPOCKOIIa.

MeTtonuka KOMIIJIEKCHOTO TPYMHIIOBOTO KOJWYe-
CTBEHHOTO OMOaHa/M3a 3aKJII0YaeTcs B pa3BedcHUN
0.5—1.0 cM® Ipo6BI OTIIOXEHUIA BOLOEMOB BOIOIl B
cootHonreHun 1—50 M TmpocMOTpe Karledb B3BECH
MOJI MUKPOCKOMOM T1pu yBeaudyeHuu B 280—400 pas.
IMoncunteiBanock He MeHee 500 OCTaTKOB BCEX OTHE-
JIOB BOJIOpPOCJIEl (IMaTOMOBBIE, CUHE-3EJICHbIE, 30-
JIOTUCTBIE, IBIJICHOBBIC, KEJITO-3€JIeHble, MUPOdhU-
TOBBIE, XapOBbIE, XJIOPOKOKKOBEIE, HECMUIUEBEIC,
3eJIeHble HUTYAThI€, BOJbBOKCOBBIE), KMBOTHBIX
(BeTBUCTOYCHhIE pauyku (HadHUM), paKyIIIKOBbIE pay-
KM, MIpPOCTEHIlIne, HAaCeKOMbIE), BEreTaTUBHBIX Ya-
CTeil BBICIIMX PACTCHMM, MBUIbLBI U CIIOP BBICIINX
pacTeHuii. 3aTeM pacCYUTHIBAIUCh IIPOLIEHTHHIE CO-
OTHOIIICHUSI MEXAY I'PyIIIaM1 OpraHu3MoB. Pe3yib-
TaThl aHAJIM30B IIPEACTABICHBI B Ta0JI. 2.

I[IpoGononroroBka mjisi OMATOMOBOTO aHaIM3a
(28 06pa31oB) BHIMOJHEHA MO CTaHAAapTHOI METO-
nuke ¢ ucnonb3doBanueMm 30% H,0, ninsa ynaneHust
OPTaHMYECKOTO BEIIeCTBA M TSKEJON XKUIKOCTU
(CdyJ+KJ) nns BeiaeseHus cTBOpok nuatomeit (Ja-
BbimoBa, 1985). IlpoOnl, comepxkaiuue KapOOHATHI,
ObLIM mpeaBapuTelbHO oOpaboTtanbl 10%-it HCI.
Vhnanenme DMMHUCTON (ppaKIIMM OCYILIECTBISIOCH
METOIOM MOBTOPHOM AeKaHTalMu. Jlpyrue KpeMHu-
CTbIe MUKPOGOCCUIIMKA — IUCThI 30JIOTUCTHIX BOJIO-
pocieit (Xpu30(UTOB), COUKYJIbI (CKEJICTHBIE 3JIe-
MEHTBI) TYOOK U (DUTOJIUTHI (KPEMHUCTHIE 00pa3oBa-
HUsl, (opmupylolecss B TKaHsIX pacTeHuil), —
MOACYMTHIBAJIMCH MapajjiejibHO CO CTBOPKAMU Iua-
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Tabmuna 2. Pe3ynbTaThl 60TAHUYECKOTO M KOMIUIEKCHOTO OMOJIOTMUECKOTO aHaIn3a OTJIOXKEeHU pa3pe3oB Aneiika u He-
pelicKMii B IIPOLIEHTaX OT CYMMBbI BCEX OCTaTKOB pa3MepHOCThIO 6ojiee 250 MK (B MaTepuaJjie, IPOMBITOM Ha CUTE C IUa-

MeTpoM stdeek 0.25 MM)

Table 2. Results of the plant macrofossil and biological analysis of the sediments from the Aleika and Nereisky sections ex-
pressed as a percentage of the sum of all biological remains greater than 250 um in size (in material washed on a 0.25 mm

sieve)
Paspes Aneiika (rimyOuHa OT THEBHOM MTOBEPXHOCTHU, M) Paspes
DKOTOrMs Takcon cIIoit 2, cIIoit 2, cIIoit 4, ot 5 CJI0iA 6, Hepei/'lsx;ﬁ,
MOIOIIBA | KPOBJIS KpPOBJISI (2.56 1) KpPOBJISI cion
(3.5m) | (3.38Mm) | (2.86 M) (1.5m) | (L45m)
[epeBbsi, KycTapHUKM | Betula sp. 20 en.* — el. — 55
Salix sp. — 10 — en. — —
Pinus sp. — — — — — 20
Bonno-6omorusie u | Drepanocladus sp. — 30 el. 50 — —
GosOTHBIC pACTeHUst | Calliergon sp. 50 — _ _ — —
Aulacomnium sp. — — — 15 — —
Camptothecium nitens - - - 10 - —
Schimp.
Scorpidium sp. — — — 5 — -
Butomus umbellatus L. — — 25 efl. — -
Scirpus sp. — — 5 — — —
Carex inflata Huds. 5 — — — — —
Carex sp.sp. 25 40 — 20 — —
Equisetum sp. — — — el. — 5
Sphagnum — — ell. ef. — -
Ocrarku TKaHel Bere- - - - - 100 —
TaTUBHBIX YacTeil
BOJHO-0O0JIOTHBIX U
OOJIOTHBIX pacTeHUIA
Bonnrre pacrenust u | Ceratophyllum demer- — — 10 — — —
SKUBOTHBIE sum L.
Potamogeton sp. — — 35 — — -
Chara sp. — — el. — — —
Gloeotrichia J.Agardh — — en. — — —
Cladocera - — 15 — — —
Chironomidae - - 10 - - —
Spongia - - en. - - —
CyxononbHble pacTe- | OcTaTKU TKaHel Bere- - 20 — — - 20
HUS TaTUBHBIX YacTeil Tpa-
BSTHUCTBIX BBICIITAX
pacTteHuit

IIpumeuanue. *en. — eIUHUYHBIE.

TOMeli. BBIJT BBITTOJTHEH pacdeT KOHIEHTPALUil KaX-
JIOM M3 TPYNT KPEMHUCTBIX MUKPO(DOCCHINH B 1 T Cy-
xoro ocanka (HaBeimoBa, 1985).

PakoBUHEI MOJUTIOCKOB OBLIU MOJIYYeHBI M3 OTHO-
ro oopasia canporesisi, KOTOPbIif ObLT TPOMBIT C MC-
IMOJIb30BaHUEM PYYHOTO CUTa € pa3MepoM stuer 0.5 M,
MOCJIE 4Yero OcamoK ObLI BBICYIIEH, pa3fejieH Ha

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

dpakuuu pazmepom 0.5—0.7; 0.7—1; 1-2; 2—3; >3 mm.
M3 xaxmoit ppakimy BpydHyIo ObLIM BRIOpPaHBI (hay-
HUCTUYECKHE OCTaTKMu, MeJikue (hpakliuu paszdupa-
Jiuch 1o 6uHoKyssipoM. Ilociie cucreMaTudyeckoro
ornpezaeseHus: mMarepuail Obul oTdoTorpacdupoBaH:
KpYMNHbIE PaKOBMHBI IPU OMOIIY TU(PDPOBOii Kame-
pBI K TPMHOKYIISIPHOMY MUKpoOcKoIry Saike Digital,
Ne 4
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a MeJIKWE MPHU IMOMOINY CKAaHUPYIOIIETO 3JIEKTPOH-
Horo Mukpockora Tescan Vega 3 (ITaneoHTosoruue-
ckuiit uHcTuTYyT PAH). Kosekiiust MOJUTIOCKOB Xpa-
anTca B ['eomormueckom mHetutyte PAH, Mocksa,
konexkuus T'MH 1185.

Oo6pasnpl, ananusupyemble Ha TITTI1, poxkamm-
BaJuCh pu remmneparype 550°C B reueHue 6 4. Becero
MpoaHaIu3upoBaHo 28 0Opa3loB, OTOOPAHHBIX TUC-
KPETHO.

CKOpOCTH OTCTYITaHMsI Gepera Ha ygacTKe pa3pe3a
AJeiika BEICUMTaHBI Ha OCHOBE aHaJIM3a Tororpadu-
YeCKHMX KapT U a3poPOTOCHEMKHU C OSCITUIIOTHOTO JIe-
taTeabHoro annapata (BITJIA). 3a mepuon ¢ 1920 o
2020 r. (rom paboTHI Ha pa3pe3e) OPOBKaA yCTyma OT-
crynuiia Ha 70 M, a 3a niepuon 2020—2022 rr. emie Ha
10 m (JIyroBoii, 2022). B pe3ynabrate pa3mbiBa Oepera
3a TocjemHue 2 Toma WM3YyYeHHBIM y4acTOK YCTyIa
3HAYUTEJbHO U3MEHUJICS, a HanboJjee BHICOKHE eTo
4yacTu ¢ 6oJiee TOJHOM JIETOMMUChI0O — YHUUTOXEHBI.

PE3VIIbTATHI

Ycry1, B KOTOpOM BCKPHIT padpe3 AJjeiika (puc. 1, (0),
2, (a)) moka3bpIiBaeT CTPOEHUE TEPPACOBUIHOMN MO-
BEpPXHOCTHU C BbICOTaMu 2—4 M Hapn y. M. B mpubpo-
BOYHOI YacTU Ha Teppace c(POPMUPOBAH IIeCUYAHBIA
JIIOHHBIN MOSIC, B 3HAYUTEJIbHOMN CTEIIEHU TEXHOTEH-
HO NepepadoTaHHBIN U B KOHIIE XX B. 3aCa>KeHHBIMI
COCHOBOM JIECONOCANKOM, COXpPAHWUBIIEHCI LIUPHU-
HOM okoJio 50 M.

PoBHas mockasi TeppacoBUIOHAsI MOBEPXHOCTH
nMeeT ciabbIii YKIIOH OT Oepera Mops K IOJWHE
p. Aneiiku. B mpuycTbeBoii yacTy AHMILA JOJUHBI
ObL1a TpoOypeHa ckBaxkuHa (puc. 2, (0)). Anuiie no-
JINHBI — TIJIOCKOE, 3a00J104eHHOE, U HA TIPUYCThEBOM
Y4acTKe UMEET BUJI CEPALEBUIHONM B IJIaHE KOTJIOBU-
HBI IMpuHON 6ojiee 0.5 KM ¢ BEICOTaMU MeHee 1 M
Hax y. M. beper Mops cedeT noJiMHY nof yriom 45°,
JIEBbIMI OOPT OTHOCUTEIbHO KPYTO, UMEET BBICOTY
OKOJIO 3 M C BbIPa>K€HHBIM THIJIOBBIM IIIBOM, TIpaBbIii
OOpT MOJIOTHI 6e3 YeTKUX TpaHuIl. JAHUIIE JOTUHBI
HapylIeHO CEThbI0O MEJMOPATUBHBIX KAaHAJIOB, Ha Jie-
BOM OOPTY pacloNoXeHbI HeTEIIPOBO U TLIOIIAAKA
HedTermpoMbICa.

B momomse paspesa (puc. 2, (a)) 3ajeraeT cu3o-
TEMHO-CEPbI, MPAKTUUECKU HEOIECYAHEHHBI Cy-
IJIMHOK C PEeIKUMMU BKIIOUYEHUSIMU OKaTaHHBIX 00-
JIOMKOB mopon (ciaoit 1, royoumnsr 3.38—3.5 ™).
ITo xposie cnos (0.8 M Hax y. M.) HaOIIOgAETCS TIPU-
MeChb TOHKO3EpHUCTOTO Tecka. Ha Hem c pe3kum
KOHTaKTOM 3ajleraeT KOpUUHeBbIi TOp®d C ApEBECHBDI-
MU OCTaTKaMM U 00Jiee CYyTNIMHUCTBIMU CEPBIMU MPO-
ciosimu (cioii 2, 3.38—3.23 m). VI3 moaoIIBbl M KPOBJIU
3TOTO CJIOS1 ObLIN OTOOpPaHbI 0Opa31bl HA paauOyIJIe-
pOIHOE NaTUPOBAHUE, MO KOTOPHIM MOJYUYEHBI aThbl
11870 + 120 (MTAH-8499) u 11270 = 110 (MTAH-8500)
cooTBeTCTBeHHO (Tabn. 1). Boranumyeckuii cocraB
Topda yKa3bIBaeT Ha CylIECTBOBAHUE NPEBECHO-MO-
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XOBOTO (PUTOIIEHO3a — 3200JI0UYEHHOTO OEpEe30BOro
Jieca ¢ 3eJIeHBIM MXOM M OCOKOM B HMXKHEM sIpyce,
KOTODPHIN 3aTeM TpaHCHOPMHUPOBAICI B OCOKOBO-
TUITHOBOE OO0JIOTO ¢ HEOOJIBIIUM KOTUYECTBOM WBHI
(tabm. 2). Takke B oOpasie oOHapy:KeHO OOJIbIIOE
KOJIMYECTBO KPUCTAIIJINKOB TUTICA.

Komruiekc nuaromeit B AByX HUXKHUX CJIOSIX 0Opa-
3yeT nuaToMoBylo 30HY ([13) 1 (puc. 3), KoTopas xa-
pakTepusyeTcs KpailiHe HU3KUM coaepXXaHUeM
KPEeMHUCTBIX MUKpodoccuanii. OTMedeHbl enMHUY-
HBbIE CTBOPKHU 1 (DparMeHTHI CTBOPOK ITPECHOBOIHBIX
TUIAaHKTOHHBIX TuaTtomeit Aulacoseira granulata, A. is-
landica, penkue ¢parMeHTH CTBOPOK Stephanodis-
cus Sp., a TakKke HeompenenMble ¢parMeHTHI TIpe-
MMYIIeCTBEHHO OeHTOCHBIX nuaTtomeii. ComepzkaHue
CTBOPOK JMaTOMell He mpeBbIlIaeT 2.9 ThIC. CTBOPOK
B 1 1 cyxoro ocanka. KoHlleHTpaumy nucT Xpu3opu-
TOB U CITUKYJI TYOOK COCTaBJSIOT He 6osiee 13.3 ThIC. M
3.7 ThIC. cooTBeTCTBeHHO. ConepxxaHue (OUTOJUTOB B
cpemHeM He TIpeBHIIIaeT 1 TIC. B 1 T cyXoro ocamka.

3HaveHMs TToKa3aTejiei ToTeph MPU TIPOKaAJINBa-
aun (I1I1I1) B cioe 1-3—4% (puc. 2, (8)). Henb3sa
KUCKJII0YaTh, YTO CoAepKaHe OPraHUYECKOro Bellle-
crBa (OB) HECKOJILKO 3aBHILIEHO M3-3a IOCIEIYIO-
IIIETO Pa3BUTHS HAa HAaHHOM CyOCcTpaTe HU3WHHOTO
60J10Ta, KOTOPOE MOIJIO CIYKUTh JOMOJHUTEIbHBIM
WCTOYHUKOM nocTyruieHust OB B maHHBIN TOPU30HT.
3nauenwus [IT1I1 B cinoe 2 nocTUraloT MaKCUMaJTbHBIX
IIJISI BCETO pa3pesa 3HaYeHui B 73%.

B pesyabTaTe HU30BOTO pa3MbIBa Oepera u3-3a CTpo-
WTEJIBCTBA OEPETO3alINTHOTO COOpykeHUd B 250 M K
3amamy oT pazpesa ¢ 2020 1o 2023 1. IIpOU30IIUIO OTCTY-
rmaHue Kimda Ha 25 M. BelienctBue 3Toro B paspese 1ox,
cnoeM Topda OBUT BCKPBIT MPOCIONM CaIpoOITeist C
0o0MIBbHOM ManakodayHoii (ciIoii 1a), B KOTOpOM ObLIN
OOHapyXKeHbl TIPECHOBOIHBIC OpPIOXOHOTHE U IBY-
CTBOpYaThle MOJUTIOCKH (puc. 3). MaJlaKOKOMIUTIEKC
MIPEICTaBJICH CIeTYIOITNMA BuaaMu ractporon: Cin-
cinna piscinalis (Miller, 1774), Acroloxus lacustris
(Linnaeus, 1758), Stagnicola sp., Anisus vortex (Lin-
naeus, 1758), Bathyomphalus contortus (Linnaeus,
1758), Gyraulus acroicus (Ferussac, 1807), Armiger
crista (Linnaeus, 1758), Armiger bielzi (Kimakowicz,
1884), Hippeutis complanatus (Linnaeus, 1758) u nBy-
CTBOpYATHIX MOJUTIOCKOB: Sphaerium corneum (Lin-
naeus, 1758), Fuglesa (Cyclocalyx) obtusale (Lamarck,
1818), Euglesa cf. (Euglesa) casertana (Poli, 1791),
Euglesa cf (Pseudeupera) subtruncata (Malm, 1855),
Fuglesa (Tetragonocyclas) milium (Held, 1836) n
Fuglesa sp. KpoMe Toro, 6bUIM HalIeHBI TjIcdeBast
KOCTh OecxBocToi ampudbuu (puc. 3, dur. 1-2) u
pbIOMIi MO3BOHOK (puc. 3, dur. 3—4).

Ha topde ¢ pe3kumM KOHTaKTOM JIEXKUT 3€JICHOBa-
TO-CEPBII JIETKWI CYIJIMHOK C OOJBIIAM KOJIWYE-
CTBOM paccessHHOi1 opranuku (cioii 3, 3.23—3.06 m),
BBILIIE MEPEXOISIINil B TEMHO-OYpBIii HECITOMCTBIN
oTtopdoBaHHEIN campomneib (ciaoit 4, 2.86—3.06 m).
ITo kpoBiie canporiens: Nojay4eHa paauoyriepoaHas
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Puc. 3. [To3BOHOYHBIE ¥ MOJUTIOCKM M3 pa3peda AJieiika (ciioit 1a). dur. 1—2. Anura (cf. Ranidae) — mieyeBast koctb; dur. 3—
4. TTo3BoHOK pbIObI; Dur. 5—6. Cincinna piscinalis (Miiller, 1774); ®ur. 7—8. Acroloxus lacustris (Linnaeus, 1758): 7 — Bun cBep-
xy; 8 — Bum cooky; dur. 9. Stagnicola sp. (juvenile); ®ur. 10 a—c. Anisus vortex (Linnaeus, 1758); ®ur. 11 a—c. Bathyomphalus
contortus (Linnaeus, 1758); ®ur. 12 a—c. Gyraulus acroicus (Ferussac, 1807); ®ur. 13 a—c. Armiger crista (Linnaeus, 1758);
®ur. 14 a—c. Armiger bielzi (Kimakowicz, 1884); ®@ur. 15 a—c. Hippeutis complanatus (Linnaeus, 1758); ®ur. 16 a—d. Sphaerium
corneum (Linnaeus, 1758); ®wur. 17 c—d. Euglesa (Cyclocalyx) obtusale (Lamarck, 1818); ®dwur. 18 a—d. Fuglesa cf. (Euglesa) caser-
tana (Poli, 1791); ®wur. 19 a—d. Euglesa cf (Pseudeupera) subtruncata (Malm, 1855); ®dwur. 20 a—d. Euglesa (Tetragonocyclas) mi-
lium (Held, 1836); ®ur. 10—15: a — Bua ciepeau, b — BUI CBEPXY, ¢ — BUI cHu3y; @dur. 16—20: a — npaBasi CTBOpPKa CHapyXH,
b — nmpaBasi CTBOpKa U3HYTPH, C — JIeBasi CTBOPKa U3HYTPH, d — JieBasi CTBOpKa CHapYXH.

Fig. 3. Vertebrates and mollusks from the Aleyka section (layer 1a). Fig. 1—2. Anura (cf. Ranidae) — humerus; Fig. 3—4. Fish
vertebra; Fig. 5—6. Cincinna piscinalis (Miiller, 1774); Fig. 7—8. Acroloxus lacustris (Linnaeus, 1758): 7 — view from above;
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Fig. 4. Diatom diagram for Aleika section: main diatom species (%) and siliceous microfossils concentrations (thousands per 1 g

of dry sediment).

nmara 108701120 (MTAH-8501) (ta6a. 1). bBoranuue-
CKUIi aHaJIU3 ToKa3aJj mpeobiiamaHue BOAHbBIX pacTe-
HUI — paecTa, cycaka M pOTOJIMCTHUKA, OOJIBIIIOE KO-
JIMIECTBO BOIOPOCIIEi, a TAKKE OTYETINBOE TIPUCYT-
crBue nacduuii (Cladocera) n xupoHomun (Tadi. 2).
Taxxe B mpo6e ObLIM OOHApYKEHBI OOJIBIIIOE KOJIM-
YeCcTBO CyJb(MUAHBIX (HOpPM Keje3a M KpUCTAJLIbI
TUTICA.

Kommnekc nuaToMeii 3TUX C10eB 00pa3yeT 1uaTo-
MoBy1o 30HY ([13) 2 (puc. 4), roe HabIOOAETCS PeE3-
KO€ yBeIWYeHME KOHIEHTpAlMii BCEX IPYIII KpeM-
HUCTBIX Mukpodoccuanii. Hambonee BBICOKOE CO-
JepxXaHue cTBOpok mguatoMeit (1.5—2.3 maH B 1 T
CyXOTO ocajka) oTMeueHOo B MHTepBaje 3.19—2.95 M,
TOTHa Kak y BepxHeil rpaHnunbl J13-2 oHO pe3Ko co-
kpamaercsa (mo 89 Ttrwic.). B cocraBe mmaTOMOBBIX
KOMILIEKCOB MPUCYTCTBYIOT UCKIIOUUTEILHO IUATO-
Men 6eHToca. Hanbonee MHOTOUYMCIIEHHBI TIpeacTa-
putenu tiepuduToHHbIx Fragilariaceae, Takue Kak
Staurosira binodis, S. construens, S. subsalina, S. ven-
ter, Staurosirella lapponica n S. pinnata — Ha X IOJIO
npuxoautcs 83—89% ot ob11ero ymncia cTBOPoK. Bee
9TU BUIBI TIPEANIOUYUTAIOT CIA0OIIETOUYHbIE YCIOBUS

cpenbl. OHM HambOosee XapakTepHBI IS ME30-3B-
TpoHBIX BOJOEMOB, 3a MUCKIItoueHueM S. pinnata,
MaccoBO pa3BUBAIOIICICS B IIMPOKOM JIuarna3oHe
Tpo(UUECKUX YCIOBUI. BOIBIIMHCTBO OTMEUaeMBbIX
npencrtaputelieil Fragilariaceae — mpecHOBOOHBIE BU-
Ibl, UHAU(MOEPEHTHBIE 0 OTHOIICHUIO K COJCHO-
CTH, TOrna Kak S. subsalina siBnsieTcs rajjouyiom, T.e.
cnoco0OHa MePEeHOCUTh He3HAYUTEJIbHOE TTOBBILLIEHUE
MuHepanuzanuu. B JI3-2 oTMeuaeTcs Takxke BbICO-
KO€ colepKaHue TOHHOM nuaroMen Gyrosigma acum-
inatum, KpyITHbIe CTBOPKH KOTOPOIi, OMHAKO, UMEIOT
IUIOXYIO COXPAHHOCTh. B 11eJIoM ee oISt He TIpeBbI-
maet 10%, ogHako y BepxHeil rpaHuinl JI3-2 (Ha
r1youHe ~2.87—2.86 M) oHa Bo3pacTaet 10 83%, TO-
[Ja KaKk CyMMapHOE COAep:KaHWe IpeacTaBUTelIeit
Fragilariaceae cHukaetcst 1o 12%.

Haubonpmme 3HaYeHWsS KOHIIEHTPAIIM ITUCT
XpU30(UTOB 1 CITUKYJI TYOOK TIPUXOISITCS HAa MHTEP-
Bast 3.1—-2.85 M, u mocruratot 296—387 ThIiC. U 216—
301 TBIC. COOTBETCTBEHHO. 3HAYMTEJIbHYIO YacTb
IIUCT XpU30(PUTOB COCTABJISTIOT 3K3EMIUISIPBI C TOJ-
CTOCTEHHBIMU OPHAMEHTHPOBAHHBIMU 000JIOUYKAMM.
CrKyssl TYOOK TIpeACTaBIeHBI TTPENMYIIIECTBEHHO

8 — side view; Fig. 9. Stagnicola sp. (juvenile); Fig. 10 a—c. Anisus vortex (Linnaeus, 1758); Fig. 11 a—c. Bathyomphalus contortus
(Linnaeus, 1758); Fig. 12 a—c. Gyraulus acroicus (Ferussac, 1807); Fig. 13 a—c. Armiger crista (Linnaeus, 1758); Fig. 14 a—c. Ar-
miger bielzi (Kimakowicz, 1884); Fig. 15 a—c. Hippeutis complanatus (Linnaeus, 1758); Fig. 16 a—d. Sphaerium corneum (Linnae-
us, 1758); Fig. 17 c—d. Euglesa (Cyclocalyx) obtusale (Lamarck, 1818); Fig. 18 a—d. Euglesa cf. (Euglesa) casertana (Poli, 1791);
Fig. 19 a—d. Euglesa cf (Pseudeupera) subtruncata (Malm, 1855); Fig. 20 a—d. Euglesa (Tetragonocyclas) milium (Held, 1836);
Fig. 10—15: a — front view, b — view from above, ¢ — bottom view; Fig. 16—20: a — right valve outside, b — right valve inside,

¢ — left valve inside, d — left valve outside.
<—
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16 3APELIKAS u np.

MerackjepamMu U MMEIOT XOpOIIYI0 COXPaHHOCTD.
KoHueHTpaiu UToIMTOB MUBMEHSIIOTCS B IIpeaesiax
ot 0 1o 13.7 Thic. y BepxHeii rpaHulibl J13-2.

3nauenwus III1I1 pacryr ot 11—-14% (cnoii 3) mo
20—22% (cnoit 4). Iomo6ubie 3Hayenust TTITIT xa-
paKTepHBI KaK UIST 03ePHBIX OTJIOXKCHW, TaK W IS
OTJIOKCHHWU TIPUMOPEXHBIX JYacTell KPYITHBIX Oac-
CEMHOB.

Brl1ire mo paspe3y 3ajeraet cepast O4eHb IUTACTII -
Has ajJeBpuUTHCTas mMHa (cioii 5, 2.86—1.7 M) ¢
oCTaTKaMU KOPHEBUII TPOCTHUKA U MEJIKUMU 00-
JIOMKaMH¥ IpeBECUHBI B HIDKHEH yacTu cirost. Ha BbI-
cote 0.8 M OT TTOHOIIBHI CJIOS TIOSIBIISIETCS TOHKAast
CJIOUCTOCTh — TepecauBaHue IJIMHbI C TOHKO3EPHU-
CTBIM MeCKOM. V3 HIKHe#t 9acTH 3TOTro CJIos 110 06-
pasIry paccesTHHOM OpraHMKY ObUTa TTOJTy9IeHa paguo-
yoiepoaHas qata 10370 £ 100 (MTAH — 8502) (ta6n. 1).
BerI1ire 1o paspesy IimHa CTaHOBUTCS 060J1ee MacCHUB-
Hoit. Botanmyeckuiit coctaB o6pasiia, o KOTOPOMY
Oblj1a MoJlyyeHa JaTa, oTpaxkaeT TMITHOBBIN duTole-
HO3, ¢ npeobnaganuem Drepanocladus (Tabn. 2).

Komriiekc nnatoMeit 3Tux ciaoeB o0pa3yeT a1uaTo-
MoBY10 30HY ([3) 3 (puc. 4), B KOTOpOIi coaepkaHue
BCEX KPEMHUCTHIX MUKPO(MOCCUIINI pe3KO CHIKAECT -
Csl, BIUIOTh 10 MX ITOJTHOTO OTCYTCTBMSI B OTIEIbHBIX
npobax. CTBOpKM AuaTtoMeil wium ux ¢parMeHThI
MPaKTUYECKN HE OTMEYAIOTCSI B OTJIOXKEHUSIX pac-
cMmaTtpuBaeMoii 30Hbl. KoHIIeHTpaluy 1IMCT XpU30-
GUTOB, CIIUKYJI TYOOK U (PUTOJIUTOB B HUKHEH YacTu
J3-3(2.85—2.45 M, HYKHSISI YaCTh CJIOS 5) HE IIPEBHI-
maroT 15, 4.5 u 1.5 TeICc. cooTBeTCcTBeHHO. CNTUKY-
JIbI TIpEeACTaBJICeHbl MCKJIIOYUTEbHO (hparMeHTaMu.
Bsepx 1o paspesy LUCTHI U (DPUTOJUTHI B OCHOBHOM
OTCYTCTBYIOT. DparMeHThl CIUKYJT OTMEUYEHBI JIUIIb
eIMHUYHO, WX COJepKaHue cokpaiiaercs go 0—
1.5 TeIC. B 1 T cyxoro ocanxka.

3uayenus ITITIT nexart B nuanasone 4—9%, nipu
TPEHE K CHIKEHUIO CHU3Y BBEDX.

InuHa ¢ pe3kuM KOHTAaKTOM TiepeKpbiTa OypbIM
CYIJIMHKOM C pacCesTHHOM opraHukoi (cioit 6, 1.7—
1.5 M), 1o KOTOpOIt moydyeHa gata 310 = 60 (MTAH—
8503) (tabn. 1). B cinoe mpocneskMBarOTCSI JIMH3BI
CPEIHE3EPHUCTOTO MecKa, KOTOPBIA JIEXXUT B KPOBJIE
paspesa, C pe3KUM KOHTAaKTOM MepeKpblBasi OpraHOTeH-
HbIl croii. KoMIUIEKCHBIT OMOIOTUYECKU aHaIu3
BbISIBWI MpeobjiafjaHue CHUHE3eJIEHbIX BOAOPOCIEi
(TabJ1. 2) 1 oCcTaTKU TKaHei BereTaTUBHBIX YacTeil BOII-
HO-00JIOTHBIX pacTeHuii. Takxke B oTophoBaHHOM Cy-
JIMHKE OTMEYaeTCsl PE3KOE YBEJIMUYEHUE KOHIIEHTpa-
LIMM BCEX TPYII KPEMHUCTBIX MUKPOMOCCUINIA,
KpOMe CTBOPOK AraToMeii: conepkaHue LIMCT yBeJIu-
yuBaetcs 10 91 teic. (rmyounsl ~1.5—1.48 M), durto-
JUTOB — 220—268 THIC., CITUKYJ 10 29 THIC. (TyOWHBI
~1.6—1.58 m). JlInatoMOBEIe BOTOPOCIH TpeAcTaBe-
HbI pa3UYHBIMUA HEONpeneIUMbIMU (pparMeHTaMu
OEHTOCHBIX BUIOB, 0COOEHHO MHOTOUUCIEHHBIMU Ha
nryouHe ~1.5—1.48 cm. nana3on 3HaveHmii ITITIT —
10—16%. B xpoBJe pa3pe3a ¢ pe3K1UM KOHTaKTOM Jie-
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XKUT CBETJIO-KEIATHIA CpeIHEe3epPHUCThIII TOPU30H-
TaJIbHO CJIOUCTBIN necok (cioit 7, 1.5—0 m).

B cxBaxuHe B ycThe p. AJeiika B ITOAOIIBE Ha IITy-
OuHe 2.3 M BCKpbIBaeTCsl OUCHb IUIOTHASI cU3asl TJIU-
Ha, BHIIIC IePEXOmsiiasi B TSDKEIBI CU30-Cepblii U
Janee OypoBaThlii CyITIMHOK, C MOBEPXHOCTH IIepe-
KpBIThI 10-caHTUMETPOBBLIM cjioeM Topda (puc. 2, (0)).

Paspe3 Hepeiickuii, pacIionoXeHHEBIN B IIPUKOP-
HeBoii yacTu KypllcKoii KOchl, BCKPbIBAET CTPOCHME
HeOOJIBIIIOTO XOJIMa-0CTaHIIa, BEICOTOM 10 7 M, TN~
Hoi1 okoJio 1 kM, mmmpuHoi 1o 300 M. OcTaHelr OKpy-
>KeH 3a007104€HHOM HU3UHOI C BBICOTaMU MeHee 1 M
Hag y. M., OKOHTypuBatoueili Kypuickuii 3anus.
MaxkcuManbHBIE BBICOTHI HA 3TOM y4acCTKE IIPUYpPO-
YyeHbl K OeperoBoMy JIIOHHOMY BaJly, BBITSSHYTOMY
BIIOJIb MOPCKOTO IUIsika KOchl. CpenHsisi CKOPOCTh
oTcTynaHus oepera 3a mociemaue 100 et 3mech Ta-
Kasl ke, Kak 1 Ha yyacTtke Aneiika — 0.7 m/roa (JIyro-
Boii, 2022).

B momomBe pa3pesa (cioit 1, 0—1 M) BcKpbIBaeTcst
CYIJIMHOK OYypO-Cepblii, CUJIbHO OINeCYaHeHHbIN, C
MHOTOYMCJIEHHBIMUA OOJIOMKaMM TOPOJl pa3MEpHO-
CTBIO 1O MEJIKMUX BIYHOB (10 15 cM) c mecyaHbIMU
MpoCIosIMU B KpoBjie. Ha HeM 3ajieraeT cu30-cepbiit
CYDJIMHOK C €IMHUYHBIMM PACTUTEIbHBIMU OCTaTKa-
mu (cioit 2, 1—1.2 M); B 10ro-3armagHoM HallpabJlie-
HUU HabJloaeTcsl MageHue CJ0eB, U BEepXHSS YacThb
cios 2 3ameliaetcsd OTOp¢hOBaHHBIM CYIJIMHKOM M
najiee Top¢om, o KOTOpOMY Obljia TToJlydeHa paauo-
yrieponHast gata 9220 + 100 (MTAH-8611) (ta6m. 1).
boranunyeckuii aHaiu3 Topda BbISIBU, B OCHOBHOM,
OCTaTKH KOPHI U IpeBeCUHbI 6epe3bl (55%) m COCHBI
(20%), ¢ HeGOIBITUM TIPUCYTCTBUEM XBOINA U He-
OIpelIeIMMBIX TPaBIHUCTBIX pacTeHuii (Tadi. 2). Ero
C PE3KUM KOHTAKTOM TepeKpbIBaeT OEKEBbI pa3HO-
3€PHUCTHIN, MECTaAMM CIIOUCTHII ITecoK (cioit 3, 1.2—
2.6 M), HO-BUIMMOMY, 30JIOBOTO IIPOUCXOXICHUSI;
MOBEPXHOCTb HEPOBHASI — UepeNOBaHUE IIOH U MEX-
JMIOHHBIX KOTJIOBUH.

AUCKYCCHA

HMuTepuperanus ceMMEeHTANINOHHBIX 0OCTAHOBOK B
paspe3e Aueiika. B ocHoBaHMU pa3pe3sa Jiexart JISTHU -
KOBbI€ OTJIOXXKEHUSI, CHOPMUPOBABIIUECST WU BO
BpeMSI MaKCMMYyMa TIOCJIETHETO OJIeIeHEHWS, U BO
BpeMs ero oTctynanus (cioit 1). IToBbillieHHasT KOH-
LIEHTpallMsl OKaTaHHOTO BaJlyHHOTO Mmarepuaia u
Mecka B KPOBJIE CJIOSI TOBOPUT O TOM, YTO Matepua
MOJBEPrayiCsl 3PO3UOHHON MepepadboTKe.

ITo naHHBIM TMATOMOBOTO aHAJIM3a YCTAHOBJIEHO,
YTO Ha HanboJee paHHEeM dTare 0CaaTKOHAKOIUICHUS
(I3-1, cmon 1 (>13800 kan. n. H.) u 2 (13800—
13100 kau. 1. H.)) CyILIECTBOBAJIM YCIOBHSI, HEOIar0-
MIPUSTHBIE JJI pa3BUTUSI BOoAHOI OMOTH. EnnHuY-
Hble HAXOJKU CTBOPOK U (pparMeHTOB CTBOPOK Mpec-
HOBOJHBIX TMAaTOMOBBIX BOJIOPOCJE yKa3bIBalOT Ha
TIepeMbIB KPOBJIU JETHUKOBBIX OTJIOXKEeHU (coit 1)
Ne 4
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BOIaMU KPYIHOIO IIPECHOBOAHOIO OacceitHa, B KO-
TOPOM pa3BUTHE BOOHOM OMOTHI, OYEBUIHO, JIUMMU-
TUPOBAJIOCh HU3KUM COACPKaHUEM OMOTEHHbBIX 3JIe-
MmeHTOB. [locne Havana perpeccum OacceifHa 3IECh,
MO-BUAUMOMY, OBIT HEOONBIION 3aJIMB; KOMILIEKC
Majlako(payHbI ITOKa3bIBa€T MEIKOBOMHBIC YCIOBUS
o0uTaHUS CO CIaboi TUAPOIMHAMMUKOM CPEObl, XO-
pOILIUM Pa3BUTHEM BOOHOM PACTUTEIBHOCTHU U, BeE-
pOSITHO, HEKylo 3a00JIOUeHHOCTh TEPPUTOPUMU.
B wactHocTn, Acroloxus lacustris obutaeTr B cirabo-
MIPOTOYHBIX U CTOSTYMX BOJIOEMaX, Ha KAMHSIX U Cpeu
pacTUTEIILHOCTU. Anisus vortex XapakTepeH IS I10-
CTOSTHHBIX BOIIOEMOB WJIM BPEMEHHBIX, MMEIOIINX
CBSI3b C ITOCTOSIHHBIMU, B TOM YMCJIE MOTYT OOUTaTh B
HeOosblux 6osiotax. IlpencraButenu pona Armiger
MPEANOYUTAIOT CEJIMTHCS CPEIr BOIHOII pPacTUTEIb-
HOCTHU B IIOCTOSIHHBIX CTOSIYMX U CJIa0OIIPOTOYHBIX
BomoeMax. B cXomHBIX yCIOBUSIX OOUTAIOT U ApyTrue
HalimeHHBIe npencTaBuTen cemeiictBa Planorbidae.
Hnst Sphaerium corneum TUNWYHBIMU MeCTOOOUTA-
HUSIMU SIBJISIIOTCSI MEIIJIEHHO TEKYyIIMEe PEKM U I10¥-
MeHHbIe BogoeMbl. [Ipencrasurenu noapona Cycloc-
alyx xapaKTepHbI 1JIs1 3a00JI0YEHHBIX BOIOEMOB, HO
HEepEeIKU U IS KPYIIHEI 03ep, TAe IIPUYPOUYECHEI K 3a-
pacTraplluM U 3abolaunBalommMcs oeperam. Fugle-
sa (Tetragonocyclas) milium Taxke sIBIAsSIETCSI MHAWKA-
TOPOM 3a00JIOYCHHOCTH, MOXKET HAcCeJISITb HACTOSI-
mue OojioTa M OTMeYeHa B cIruiaBuHax. FEuglesa
(Pseudeupera) subtruncata xapakTepHa s cJ1abo-
IIPOTOYHBIX BOJOEMOB U 03€pP, MOXET BbIIEPXUBATh
3amieHue BomoeMa. Euglesa (Euglesa) casertana ripen-
IMOYUTaET HeOOIbIIIME CIa0OIMPOTOYHBIE 1 JaXKe Bpe-
MeHHEIe BogoeMbl (Welter-Schultes, 2012; XoXyTKUH,
Bunapckwii, 2013; Onpenenutens..., 2016).

B nanbHeiiliem, B pesynbTaTe 3abojiauvMBaHUsl,
pa3BUTHE NMATOMOBBLIX BOJOpOCJ]Eil orpaHuvMBa-
JIOCh NeUIIUTOM YBIAaXHEHHOCTU B CBSI3U C yCTa-
HOBJIEHHEM Cy0aspajibHbIX OOCTAaHOBOK (Cloil 2).
ITo-BuaMMOMYy, B TOT MEPUO[ 3MI€Ch CYIIIECTBOBAJIO
MOHMXEHWE B pefbede, XapaKTepu3OBaBIlIeecs
YCJIOBUSIMU 3aCTOMHOTO yBIaxHeHus. JlaHHbIe 6oTa-
HUYECKOTO aHaJIn3a TOBOPST B MOJIb3y Pa3BUTUS CHA-
yajia IpeBECHO-MOX0OBOT0 (PUTOLIEHO3a, a 3aTEM OCO-
KOBO-TUITHOBOTO HU3WHHOIO 00JI0Ta HA MOPEHHOM
cybcTpare. DTO MOATBEPXKAAETCI U BHICOKMMU 3Ha-
yenusmu I1II1, kotopbie XxapakKTepHbI IJIs1 TOpdsi-
HUCTBIX OTJIOXEHU.

Ha caenyiomem stane (JI3-2, cnou 3u 4, ~13100—
12800 kan. 1. H.) yCTaHABIUBAIOTCSI MEJIKOBOOHEIC
YCJIOBHS TIPECHOBOAHOIO BOJAOEMA CO CJIabOIIen0d-
HOI peakiueil cpeabl U oCaabJIeHHON TMApOAUHA-
mukoii. Ha 310 yka3biBaeT TOMUHUPOBAHUE MEJIKO-
KJIETOUHBIX oOpacTaTtesieii ceMeiicTBa Fragilariaceae,
TUIIAYHBIX 111 BogoeMoB ¢ pH > 7. Bt guaTtomen,
oOpa3syolye JeHTOBUAHbIE KOJIOHUM Ha cyOcTpare,
OTHOCSITCS K DKOJIOTUYECKOM THJIBINU “BBICOKOPOC-
JIBIX” IUAaTOMEM, CIa0O0YCTOMUYMBEIX K BOJHOBOMY
BO3neicTBHIO. TakiM 06pa3oM, MX BBICOKOE COIepKa-
HUE TaKKe yKa3bIBaeT Ha CIIOKOMHbIE THAPOAMHAMIYE-
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ckue ycimoBusi. Kpome Toro, ykazaHHbIE TIpeACTaBUTE-
Jm cemeiictBa Fragilariaceae 061agar0T CHOCOOHOCTBIO
OBICTPO agANITUPOBAThCI K MEHSIOIIMMCS YCIIOBUSIM
cpedbl, ¥ MOTOMY 3a4acTyIO SIBJISIOTCS ITMOHEPHBIMU
BHJIaMU, MaCCOBO pa3BUBAIOIIMMMCS BO BHOBb 00pa-
30BaBIINXCS 03epax. BeIcoKoe comepkaHre CTBOPOK
IaToOMel, ICT XpU30(UTOB M CIIUKYJ I'yOOK B OT-
JIOXKEHUSIX, cJIararmollux cJIOi 3, roBOpUT O Ojaro-
NPUATHBIX YCIOBUSIX KaK IUISI Pa3BUTUSI 3TUX TPYIIT
OpPraHM3MOB, TaK 1 IUISI aKKYMYJISIIUA MUKPO(DOCCH-
JIMII B TOHHBIX ocaakax (ocijabyieHHasl TMAPOIMHA-
MUKa, HU3KOE TeppUIeHHOe pa3baBieHue). Xopo-
11asi COXpaHHOCTbD CITMKYJ I'yOOK IIpenriojiaraet, 4ro
9Ta TIpyIIia KPEeMHUCTBIX MUKPOMOCCUIIMIT MMeeT
MPEeUMYIIECTBEHHO aBTOXTOHHOE IIPOMCXOXICHUE.
Mx BbICOKOE comepskaHne B TOHHBIX OTJIOKEHUSIX yKa-
3bIBACT Ha 6)'[aFOl'1pI/I$[THbIC YCJIOBUSA IJIsA pa3BUTUSA 2TON
TPYIIIEI BOTHBIX OECIIO3BOHOYHBIX, B YaCTHOCTH, XOPO-
IIy10 00eCHeYeHHOCTh BOTHOM TOJIIU KKCIOPOIOM,
OJIaronpUSTHBINA CBETOBOIM PEXMM, a TakKKe HaIM4Ue
B3BEIIIEHHOI'O OPTaHMYECKOIO BEIIECTBA B KOHILIEHTPA-
IMSTX, HEOOXOOUMBIX JUISI ITATAHUS TYOOK.

®dopMupoBaHUE BbIIIEIEKAIIETO OTOPHOBAHHO-
ro campone’s (cjoii 4), o4eBUIHO, CBSI3aHO C MOCJIe-
IYIOIINM OOMeJIeHUEeM M 3apacTaHHEM BOJOEMa, O
YyeM CBUIETEIBCTBYET Takxke poct 3HadveHwii TTITIT.
JlaHHbBIE KOMILUIEKCHOTO OMOJIOTMYECKOIO aHaiu3a
PEKOHCTPYMPYIOT YCIOBUSI CEAUMEHTOI€HE3a Ha 3a-
poclieif BOOHBIMU PaCTeHUSIMU JIMTOPAJIU, XapaKTe-
pusylolyecs ¢Jiaboil IMPOTOYHOCTHIO, BOCCTAHOBU-
TEJIbHBIMU YCJIOBUSIMM Yy JHA U OOJIBIINM KOJIWYE-
CTBOM pasjiaralouieiicsi OpraHuKHU. YCTaHOBJICHME
JTOMMHUPOBAHMUS B COCTaBE AUATOMOBBIX KOMILICK-
COB IOHHOI1 AraToMeu Gyrosigma acuminatum v pe3-
KO€ CHM:K€HME KOHIIEHTpAllMi CTBOPOK IMATOMEI B
BEepXHEl YacTu OTJOXEHM, cjaraloliux cjion 4,
MOATBEPKIAIOT YMEHBIICHUE IJTyOMHBI BOJOEMA.
Bo3MOxXHO, B MIBMEHUBIIHMXCS YCIOBUSIX 30JI0TUCTHIE
BOJOPOC/IN U TYOKHU TTOJIyYMJIM KOHKYPEHTHOE IIpe-
MMYILIECTBO B aCCUMWISILIMM PaCTBOPEHHOIO KpeM-
He3eMa, ITOCKOJIbKY KOHIICHTPALIMK LIMCT U CIIUKYJI B
ocaakax oCtTaJinuCb HEM3MECHHBIMMU.

3nauvenus IIIIIT ojist oToKeHUI A JaHHOIO 3Tana
XapaKTePHBI KaK 11 03€PHBIX OTJIOXEHUI, TaK U I
OTJIOKEHUI MPUOPEKHBIX YaCTEH KPYITHBIX 0ACCEITHOB.
JIuHaMMKa colepxKaHUsl OPraHUYecKoro BelllecTBa
CBUIETEILCTBYET O TOM, UTO CJI0M 3 chopMUpOBaICsI B
YCIJIOBHUSIX M30JIMPOBAaHHOIO BOJOEMA, BOZHMKIIIETO Ha
MecTe 3a00JI0UeHHOM HU3UHBI. JlabHENIINit pocT Ha-
KOIUIEHWsI OpPraHOT€HHOI'O MaTepuajia, BbIpaKeH-
HbI 4yepe3 yBenmueHnue 3HadeHuit IIT1IT (cioit 4),
yKa3bIBaeT Ha YMEHbIIEHUE NIYOMHBI U 3apacTaHUe
BomoeMa.

JlaHHBII 3TaIl, IO-BUAMMOMY, 3aBEPIIMIICS Iepe-
XOJIOM K 00CTaHOBKaM HM3MHHOTO 0010Ta 1jir 3a00-
JIOYEHHOM NpUOpPEeKHOM 4acTu BogoeMa (HUKHSIS
yacTh cJios 5). B atux ycnoBusix ¢hopMupoBacs 3e-
JICHOMOIIHBII (DUTOLIEHO3 C MpeobdsagaHueM MXOB
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pona Drepanocladus, IpeInmoYnTAIONINX IIEPEyBIaXK-
HEHHBbIe MECTOOOUTAHUSI, B TOM YHCIie, Oepera cTosi -
yux BogoemoB (MrHaroBa u ap., 2011).

Crnenyromumii atan (I3-3, ciou 5 (~12800—
11660 xan. 1. H.) GBI HEGIATONPUSITHBIM KakK IS
pa3BUTUSI MUKPOBOIOPOCJIEl U BOAHBIX OECIO3BO-
HOYHBIX (T'YOOK), TaK M JJIs HAKOTUIEHUSI BCEX TPYIIIT
KPEMHUCTBhIX MUKpodoccunuit B ocankax. Kak npa-
BUJIO, TaKre OOCTAHOBKHU XapaKTepHbI IJIs1 TIpUIIeI-
HUKOBBIX OacceitHoB (JlaBeigoBa, 1985). B Hux pas-
BUTUE BOJHON OMOTHI JIUMUTUPYETCS HEOOCTATKOM
OMOTeHHBIX D3JIEMEHTOB UM HHU3KOM TemImepaTrypoi
BOIHOM Macchl. KpoMe Toro, HU3Kast po3payHoOCThb
BOJIHOM TOJIIIM, coaepKallleid 00bIllIoe KOJIUYECTBO
B3BEILIEHHBIX MUHEPAIbHbBIX YACTHUII, TIOCTYMAIOLINX C
TaJIbIMU JIETHUKOBBIMU BOIaMU, OTpaHUYMBAET ITyou-
HY 30HbI (DOTOCUHTE3A 10 HECKOJIBKUX CAHTUMETPOB Y
roBepxHOCTU Boabl. [TocTymieHue 60abmnX 00beMOB
JUIOXTOHHOTO MUHEPAIbHOTO MaTepualia, B CBOIO o4e-
pelib, TIPUBOIUT K TEPPUTEHHOMY pa30aBICHUIO KOH-
LIEHTpaLMii KPeMHUCTBIX MUKPO(OCCUINIA B OCaIKaXx.

Onnako 3HaueHus IIIIIT B omioxeHusx ciost 5
CPaBHUTEILHO BBICOKU TSI IIPWJISTHUKOBOIO BOJOEMA.
DTO MOXET OOBSICHATHLCS 00pa30BaHMEM 3/IeCh 3aJIMBa
KPYITHOT'O TPaHCTPECCUPYIOIIIETo OacceitHa, Te B ycJio-
BUSIX OTPaHUYEHHOTO BOAOOOMEHA C OCHOBHOI1 akBa-
Topueit GOPMUPOBAIMCH OCAAKM C MOBBIILIEHHBIM CO-
JIep>KaH1EeM OPraHMYECKOIO BEILIECTBA.

Pe3koe Bo3pacTaHue KOHLIEHTpALIMi LIUCT, CITU-
Ky1 1 (OUTONIUTOB, OTMEYaeMOe B BEepPXHEM 4acTH
cJiost 6, TOBOPUT O CYIIECTBEHHOM M3MEHEHUN 00CTa-
HOBOK ocaKOHakoIieHus1. O0 3TOM CBUIETEJILCTBYET
TaKKe IIOBBIIIIEHNE COMEPKAHUSI OPraHMYECKOIO Be-
I1IeCTBa, Ha KOTOPOE MOIJIO MOBJIMSTH pa3BUTHE HA3EM-
HOI pacTUTEIbHOCTU MOCJIe YCTAHOBJIEHUS 3/1eCh CYy0-
aspanbHBIX ycnoBuii. [lomydeHHasT mata — OKOJIO
400 xaJ. 1. H. — TOBOPUT O OOJIBIIIOM TIEpephIBE B
OCaIKOHAKOIJIEeHUU, a OOTaHUYECKU COCTaB — O
¢opMHpoBaHUM HEOOJIBIIIOTO BOmOEMa. DTO IIOI-
TBEPXIaeT BBICOKOE COAEpXKaHUE ITUCT 30JI0TUCTBIX
BOJIOPOCJIEH, KOTOpOE yKa3bIBaeT Ha (hOpMUPOBAHUE
OTJIOXKEHUIT B BogHOM cpene. OTCYyTCTBHE B OTJIOXECHM-
SIX LIEJIBIX CTBOPOK IMAaTOMOBBIX BOAOPOCIIEI U TIPUCYT-
CTBUE OOJIBIIIOTO KOJTMYECTBA UX (DparMEeHTOB MO3BOJISI-
IOT cAenaTh BBIBOL 00 M30MpPaTeIbHOM COXPAaHHOCTU
KPEMHUCTBIX MUKpodoccuanii. Tak, 1IMCTHI XpU30-
¢uTOB, KaK IMpaBUIO, OKa3bIBAIOTCS OOJiee yCTOMIM-
BBIMHY K MEXaHHUYECKOMY pa3pylleHHnIo. [JoMuHUPO-
BaHMe (pparMeHTOB OCEHTOCHBIX TUATOMEN YKa3bIBaeT
Ha MeJIKOBOJIHBIe 00cTaHOBKM. KpoMme Toro, orMeya-
e€MOe 37IeCh BEICOKOE cofiepKaHre (PUTOJIMTOB TPpaBsI-
HUCTBIX PaCcTeHUM yKa3blBaeT Ha (HopMUpOBaHUE
TOPpGIHUCTHIX OTIIOXKEHUI BepxHeil yacTu cjiog 6 B
YCJIOBUSIX aKTUBHO 3apacTaolieiil IpuOpeXXHO 30HbI
HeOOoBIIIOTO BogoeMa. JJaHHbIe 00TaHMYECKOTO aHa-
JIN3a OTJIOKEHUI cJIog 6 YKa3hIBAIOT Ha OOCTAHOBKU
HeOOJILIIIOTO, MEJIKOBOOHOIO BOOOEMA C 3aCTOMHBIM
PEXUMOM.

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

IIpakTUuecky ITOJTHOE OTCYTCTBUE KPEMHUCTBIX
MUKPOMOCCUINIA B BBILIEIEKAIINX ITeCYaHBIX OTI0-
KEHUSIX CJIOSI 7 yKa3bIlBaeT Ha HeOIaronpUsITHBIE
YCIIOBUS TS UX aKKyMYJISILIMA. BeposiTHO, 3TO CBSI3aHO
C HaJIMYMEM XOPOIIIETO MPOMBIBHOIO peXXruMa Ipy Ha-
KOIUIEHUU TIECYAHBIX OTIOXEHUNA U UX MOCIEAYIOIINM
MpeoOpa3oBaHUEM 0JI0BBIMU ITPOLIECCAMMU.

PekoHcTpyKnusg mnajeoreorpa)u4ecKux 00CTaHO-
BOK HA ceBepHOM modepexxbe CamMOMiiCKOro m-opa B
no3JAHeNeHMKOBbe. [lociie aerisinuanuu Ha Teppu-
TOpUM II00epeXbsl IIpeodnagaair OOCTaHOBKU pa3-
MbIBa. OO0 3TOM TrOBOPUT IOBBILIEHHAsT KOHIIEHTpA-
1S OKaTaHHOTO OOJIOMOYHOrO MaTepualia B Bepx-
Hel 9aCTU MOPEHBHI, clIaralollleii OCHOBaHUE pa3pe3a
Aneiika, u TIpocCJIOi mecka B KpoBJie. JlaHHbIe TUaTO-
MOBOT0 aHaJIM3a CBUJIETEJILCTBYIOT O HEOJarompusiT-
HOIT 00CTaHOBKE IJISI pa3BUTUS BOOHOW OWOTHI. Ta-
KM 00pa3oM, MOXHO IIPEAIIOJIOXUTh, YTO pa3MbIB
KPOBJIM MOPEHBI IIPOMCXOINI B O6peroBoii 30He ITpU-
JIEMHUKOBOTO OacceiiHa, (opMupoBaBIIeTocsd “IO
nsaTaM” OTCTYMNAIOIIEro JIEMHMWKA, YTO IMOATBEPKIa-
eTCsl JAaHHBIMU TOCYHApCTBEHHOM TIeOJIOTMYECKOM
ceeMkn (Ieomormueckas kapra..., 1969). OmHako
onu10 111 310 BJIO BO Bpems repBoii (pa3sl oOpa3oBa-
HUS ~14 TBIC. J1. H., WIN IPYTrOi, TOKAJIbHBINI, MpHU-
JIEMTHUKOBBIM BOIIOEM, CKa3aTh ITOKa CIO0XHO. JlaH-
HbIE PaIMOYyIJIEPOIHOIO JaTUPOBAHUS U Maylakoday-
HUCTUYECKOIO aHaJIN3a, a TAaKKe IIMHBI, JIeXKallliie B
MOAOIIBE CKBAXXITHBI B YCThe p. AJIeiiKa, HE IPOTUBO-
peyJat NepBOMY MPEAOI0KEHUIO.

Ha umeronuxcs KapTax 4eTBEPTUUYHBIX OTJIOXe-
Huit 1 muronorun Mmopckoro naHa (I'TK 1-ro u 3-ro no-
KoneHwuii; Atiac ..., 2010) mokazaHo, YTO COBpeMeHHOE
nHo banmmmiickoro Mopst Ha ygactke KymmkoBckoit Oyx-
ThI (puc. 1, (a)), rIe pacrojaoXeH U3ydyaeMblid paiioH,
MOKPBITO BAJTyHHO-TJIBIOOBOI OTMOCTKOM, CBUAETEb-
CTBYIOIIIEH O pa3MbIBE paHee 3aJIeraBIINX 3AECh JIEAHW -
KOBBIX U BOAHO-JIGAHUKOBBIX OTJIOXXKeHUI (PKuHma-
pes, JIyrooii, 2016).

B untepBaine 14—13 ThIC. JI. H. TEppUTOPUS pa3BU-
BaJiach B cyOaspanbHOIf oocTaHoBKe. CHayajia Ha I1e-
PEMBITOM MOPEHHOM CyOCTpaTe pa3BUBaJICs 3a00J10-
YeHHbI 6epe30BbIii JieC, KOTOPbIil BITOCJIEACTBUU 3a-
MECTUJICSI HU3UHHBIM OCOKOBO-TUITHOBBIM OOJIOTOM.
Bo3MmoxHo, dopMupoBaHue JIpEeBECHO-MOXOBOTO
¢duTOLIEHO3a COOTBETCTBYET YAYUIIEHUIO TPUPOIHO-
KJIMMaTUYECKUX 0OCTAaHOBOK B 3IIOXY aJUIEPENCKOTO
Mexcranuana. I[lpucyTrcTBue oOOTrameHHBIX CYIJIM-
HUCTBIM MaTepUajioM MPOCoeB B Topde CBUAETENb-
CTBYET, CKOp€e BCEro, 0 MepuoJUYecKOM 3aTorlie-
HUU TEPPUTOPUM BOJaMU p. AJieiika, HalIpuMep, BO
BpEMSI BECEHHETO CHEeroTasiHusl.

B nmanbHeillieM Ha maHHOW TepPpPUTOPUU BHOBB
YCTAaHOBWJINCH CyOaKBaJIbHBIE yCJIOBUS. Ha HavanbHOL
CTaiuy 3TO ObLJT MEIKOBOIHBI BOJOEM, BO3MOXHO, 3a-
HUMAaBIIWI HUXKHIOKO YacTh OacceifHa p. AJeiKu, 4To
MONTBEPKIAECTCI XapaKTEPOM OTIIOXKEHUI B HUDKHEN
YacCTH CKBaXXMHBI B YyCThe peKr. BogoeMm Mor o6paszo-
Ne 4
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BaTbCd B pe3yjbTaTe YBEJIUYEHUSI YBJIAXXHEHHOCTU
KJIMMaTa, OTTauBaHUsI MEP3JIOThl WIMA YBEJIWYECHUS
OOBOIHEHHOCTU TEPPUTOPUU. MOXKHO TaKKe IIpe-
IOJIOKUTh, YTO 3I€Ch HAXOIUJICSI MEJIKOBOIHBIN U30-
JIMpOBaHHBIN 3a71MB 0OIIMpHOTO BogoeMa. [1o-Buau-
MOMY, B IOJIb3y HEOOIBIIIOr0 BOoJoeMa, 060TaToro op-
FaHUKOM, TOBOPUT JITOMMUHUPOBAHUE IUATOMEN,
XapaKTePHbBIX IS CIIOKOMHBIX TUAPOANHAMMYECKUX
YCJIOBUIA, BBICOKOE COAEpKaHUE OPraHUYECKOTO Be-
mecTtBa (BeipaxkeHHoe yepe3 I1I1I1) u manHbBIe KOM-
MJIEKCHOTO Ouonormyeckoro aHanusa. Ilo-Bugumo-
My, OTOT BOJIOEM CYILECTBOBaJI YyXe¢ Ha 3aBepllaio-
e CcTaguu ITOTEIJICHUST OCIUIMHT-ayuiepen, dYTo
MOATBEPKIAETCI M JAHHBIMU paguoyIIEPOIHOIO Ja-
TUpOBaHU. B Xome ganbHeNIIeTo pa3BUTUSI BOIOEM
repelles B CTaauIoO 3apacTaHus U 3aTop¢dOBbIBaHUSI.

IMoxoxue ocanku ObLIM M3YYeHBI Ha MbICy BeH-
Tec-Parac (okono 70 KM K ceBepO-BOCTOKY OT pa3pe-
3a AJeiika): 37ech Ha MOpPEHE 3aJieraeT canporneib C
pakoBMHAMM MPECHOBOMAHBIX MOJUIIOCKOB (O3epHBIE
OTJIOXKEHUSI), CMEHSIOIIMICS BBIIIE TI0 paspesy
IUIOTHBIM TOpd oM (60JIOTO), BO3paCcT KOTOPBIX OIpe-
neneH B guanasoHe 13700—12600 xai. ja. H.; 3TU
0CaJIKV MHTEPIIPETUPYIOTCST KaK OTJIOXKEHUST MEJIKO-
BOJIHOIO BoIoeMa, accouunupoBaHHoro ¢ bJIO, Bo3-
MOXHO, €T0 3a/JIMBa CI0XHOI KoHpurypauuu (Biti-
nas, 2007).

Crnenyromast dasa pa3BUTUSI TEPPUTOPUU — 3a-
TOIICHUE BOJAaMM OOIIMPHOTO IIPECHOBOIHOTO YJIb-
TPaoJUTOTPO(HOIO BOJOEMA C BHICOKMM COAEpKa-
HHUEM B3BCHICHHbLIX TOHKHWX MHWHCPAJbHbIX YaCTUII.
ComracHo pe3yiabTaTaM paguoyIIEpOIHOIO TaTUPO-
BaHMSI, 3TO IIPOM30NLIO ~ 12 THIC. JI. H., T.€. — BO Bpe-
MsI OCHWJUISILIMM TT03AHeTo apuaca. He nckiodeHo,
YTO 3[eCh BOZHUK MeJIKOBOAHLIN 3anuB BJIO, ¢ He-
CKOJIbKO TIOBBIIIIEHHBIM COAEp>KaHWEM OpraHuye-
CKOTO BeIlleCTBA B 0CaIKaX, KaK 32 CUeT MEJIKOBOTHO-
CTH, TaK M 3a CYET IMpMBHOCA peKoii. [IpucyrcTBue
“ImapHBIX” CJIOEB — TOHKOE TepecaanBaHue TJIMHBI U
aJIeBpUTa/TOHKO3EPHUCTOTO TTeCKa, MOXKET CBUACTEb-
CTBOBATh O CE30HHOI1 cTpatudukanun. [1o-sumrumomy,
9TU XK€ OTJI0XEHMST BCKPBIBAIOTCS U B CKBaXKMHE, MPO-
OypEHHOI1 B ITPUYCThEBOI YaCTU p. AJICHKU.

IMTonbem ypoBHs Boabl BJIO 31ech He mpeBbIIIa
nepBbIX MeTpoB. beperoBasi TMHUS Obla CIOXHOM
KOH(dUrypalmm, puacoBoro Tura, Kak 3To MoKa3zaHo
Ha peKOHCTPYKIIMU Ha puc. 5, (a). [Toxoxas cutya-
g otMmedaercd B pabore (Gelumbauskaite, 2009)
JUTSL JTATOBCKOTO TIOOEpPEXbs; MaKCUMAJIbHBIN ypoO-
BeHb BJIO mis TpaBepsa Knaitnenbl peKOHCTpYyUpY-
eTcs Ha BeIcOTe 6 M Hanm y. M., a B neinbre Hemana —
Ha ypoBHe 3 M HIMXe y. M. CoIjlacHO 3TOM TEeHIEH-
LIMM, MakKcUMalibHbIii ypoBeHb BJIO Ha ceBepHOM
nob6epexxbe CaMOMIICKOTO IT-0Ba JOKEH ObLI ObI Ha-
XOJIUTbCSI HA TOM X€ ypOBHE, 4To B AeabTe HeMaHa,
HO B MOCJEIHEM CcJlyyae ero ocaiku MOTYT ObITb
“OIlyllIeHbI” 3a CYeT ITOCJICAYIOIIEro YIUIOTHEHMUS
PBIXJIBIX OTJIOXKEHUIA B TEUEHUE TOJIOLIEHA.

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

B 6eperoBrIx yeTyrrax n Ha miskax KyJmKoBcKoi
OYXThI XOPOILIO BUIHBI BBIXOABI MOPEHBI, KOTOPHIE
COOTBETCTBYIOT XOJIMUCTO-TPSIAOBBIM (opMaM pe-
needa 6epera. AHaAIU3UPYS COXpaHUBIIMECS (POPMBI
penbedda M KOHPUTypalUIO ILJIOIIAAeit BaJlyHHO-
IJIBIOOBBIX OTMOCTOK Ha JHE, MOXHO MPEATOJOXUTh
CyIIIECTBOBaHNE B MPOIILIOM OTHOCUTENBHO KPYITHOM
MOPEHHOM TPSIIbl, TIPOTITHUBAaBIIIEiicS ceBepHee COo-
BpeMEHHOTO0 Oepera, cyonapasuienbHo eMy. HecMoT-
Psl Ha MPOAOJIXKAIOIILYIOCS IUCKYCCHIO O XO/e Kojieba-
HU ypoBHS1 banTtuiickoro Mopsi B rojoleHe, 00Jb-
IIMHCTBO aBTOPOB CXOOUTCSI Ha OLIEHKE BPEMEHU
YCTAHOBJIEHUSI YPOBHS Ha OTMETKax, OJIM3KUX K CO-
BpPEMEHHBIM, B pailoHe 4 Thic. JieT Ha3aj (bamntokoBa
u ap. 2007; Ceprees, 2015). Mcxons U3 3T0r0, MHTEP-
MOJIMPYS B MPONLTIOE COBPEMEHHbIE CKOPOCTU OTCTY-
MaHus1 6epera, MOXKHO YCTaHOBUTb, uTo 3a 4000 j1eT 6e-
per Ha yJyacTke y p. AJeiiKyi MOT OTCTYIUTh Ha 2.5—
3 kM. Takum oGpa3om, MBI IIpeariojiaraéM, 4To 10
4000 net Ha3am HUXHSS YyacTh O6acceifHa p. AJleliKu
MpencTapiisia coboii MOJyu30JIMPOBAHHYIO KOTJIO-
BUHY, OTIEJEHHYIO OT MOPSI MOPEHHOI IpsiIoi C BbI-
cotoii He MeHee 4—5 M. CTOK U3 3TOU KOTJIOBUHBI
OCYIIECTBJISLICS TI0 JIOXOMHe, ceiiuac siBisiioleiics
4YacTblO NOJIUHBI p. TPOCTSIHKU, B aKBAaTOPUIO, COOT-
BETCTBYIOIIYIO HhIHEIITHeMYy KypllickoMy 3a/IuBYy.

ITocae opicTporo magenust yposHs BJIO u ocymie-
HUSI ceBepHOro Imnobepexbsi CamOuiickoro mn-oBa
paiioH ucclieJOBaHUSI HAXOIUJICS B 30HE HYJIEBOIi ce-
IUMEHTALWU, WIM YepelOoBaHUSI aKKyMYJSILUU U
5PO3UHU BILUIOTH 10 MO3IHEro rojoleHa. O6 3ToM, B
YaCTHOCTHU, TOBOPST U3y4YeHHbIe HaMU B pa3pe3e He-
peiicKkoM B paiioHe MpuKopHeBoi yactu Kypiickoit
KOCBI OTJIOKEHMUSI, IIpEeICTaBICHHBIC CYIIMHKOM, Ie-
peXphLITEIM TopdoMm. KaanbpoBaHHEBIM BO3pacT TOp-
¢a nexxut B uHTepBaje 10450—10250 kan. 1. H. (Tadm. 1);
MIO-BUIMMOMY, 3JI€Ch BCKPBITHI 03¢pHO-00JO0THEIC
OTJIOXKEHUS, CHHXPOHHBIE CTaIUN AHLIMJIOBOTO 03¢~
pa, Bo3pacT KoToporo oineHuBaercsa B 10.7—9.8 kai.
J1. H. (Rosentau et al., 2017); BocjaeACTBUU JHO 03epa
00COXJIO M 3apOCJIO JIECOM, O YeM CBUACTEILCTBYET
ooTtaHnuyeckuii coctas Topda. Jdara mo Topdy B pas3-
pe3e Hepelickuii Xopolllo COBITagaeT ¢ JaTUPOBKOM
topda y noc. JlecHoe (bamiokosa u np., 2010).

Ha ocHoBaHUM TIyOMHHO-BO3pacTHOW MOIEIU
(puc. 2, (T)) MOXHO caejiaTh BBIBOI, YTO 03€pO B Oac-
ceiiHe p. AJieiiku cymiectBoBajio okoJyio 1300 net, HO
KakK BUIHO Ha puc. 5, (0) — pa3pe3 AJieiika pacnoiao-
JKeH B neprudepruueckoil YacT KOTJOBMHBI U MOXET
oTpaxaTb He TIOJIHYIO ero ucTopuio. OTIOXEHUS,
BCKpBIThIE B pa3pe3e Hepeiickuii, a Takke JaHHbIE
M.B. Ka6aiinene (1967) monTBep>KoarmT CYIIECTBO-
BaHUE OCTAaTOYHBIX BOJIOEMOB B paliOHE KOPHEBOW
yactu Kypuickoit Kocbl Tocjie pe3Koro mnaaeHust
YPOBHS BOAbI HA TPaHMIIE MMO3AHETO IpUaca U rojio-
1eHa. Kpome toro, mo ganusiM T.B. Hanpeenko-Jlo-
poxoBoii 1 coanT. (2020), B pacIioJioXXeHHOM B 1.5—
2 KM K 1oro-3armajny ot pa3pe3a Hepeiickuii moHuxe-
HUU CYIIECTBOBAJIO MEJIKOBOJHOE MTPECHOE 03€po, a
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Puc. 5. (a) — lTuricomerpuueckast kapra paiioHa nccienoanuii mo LIMP FABDEM (Bepcus 2023 1.), cCKOppeKTUpOBaHHAS TI0 JaH-
HBIM TTOJIEBBIX Fe0Ie3UUECKIX U3MEPEH NI, TOIoKKa — Tornorpaduueckas Kapra 1:100 000 (1982 1.); 1A — pa3pe3s Aneiika, 1b — ckBa-
xuHa Aneiika, 2 — pa3pe3 Hepetickuii. (6) — [1aneoreomopcdonornyeckasi Kapra paitoHa rccienoBaHuii. / — (opMbl JIETHUKOBOTO U
BOIHOJIEAHUKOBOTIO reHe3uca, 2 — TO Xe, MOABEPrIIMecs] BOJIHOBOMY Pa3MbIBY (ITOKa3aHO YCJIOBHO); 3 — MO3IHEICTHUKOBAsI O3epHast
KOTJIOBMHA MPY YPOBHE BOABI 4—5 M Hall COBPEMEHHBIM YPOBHEM MODsI, 4 — TO 3Ke, ITOABEPrIlieecs: BOJIHOBOMY Pa3MbIBY (ITOKAa3aHO
YCJIOBHO); 5 — TIOBEpXHOCTb JOTOJIOLIEHOBOU M PAHHETOJIOLICHOBOI 03epHOI aKKyMYJISILIMKM Ha ypoBHE 1.5—2 M Hall COBpeMEHHBIM
YPOBHEM MODsI; 6 — OOJIOTUCTbIE HU3UHBI, TTOABEPKEHHbIE COBPEMEHHBIM MEPUOANYECKUM 3aTOIIEHUSIM, B TOM YKCJIE MOIBACPHI, HA
BbICOTaX OT —0.5 M 10 | M Hamy. M.; 7 — TOJIOLIEHOBOE BEPXOBOE OOJIOTO; & — COBPEMEHHbBIE 20JI0BbIe (DOPMBI; 9 — BEIpAOOTAHHBII Ka-
Pbep KUPITMIHBIX IJIMH, 3aHSIThIN 03epoM; /0 — coBpeMeHHast 6eperoBast IMHMS; 1 1 — MOJIoKeHUe pa3pe3oB; /2 — MOoIoXKeHNE CKBAKHBI.

Fig. 5. (a) — Hypsometric map of the study area by FABDEM DEM (version 2023), corrected from field geodetic measurements, un-
derlain by the 1:100.000 topographic map (1982); 1A — Aleika section log, 1B — Aleika borehole, 2 — Nereisky section log. (6) — Paleo-
geomorphological map of the study area. / — glacial and glaciofluvial landforms, 2 — the same, subjected to wave erosion (shown con-
ventionally); 3 — Late Glacial lake basin at water level 4—5 m above present sea level, 4 — the same, subjected to wave erosion (shown
conventionally); 5 — surface of pre-Holocene and early Holocene lake accumulation at 1.5—2 m above present sea level; 6 — marshy
depressions presently subjected to periodic floods, including polders, at —0.5 m to 1 m above the sea level; 7 — Holocene peat
bog; & — present aeolian forms; 9 — brick clay quarry now occupied by the lake; 70— present coastline; /7 — location of the section logs;
12 — location of the borehole.

TFTEOMOP®OJIOTUA U ITAJIEOTEOTPA®UA  tom 54 Ne 4 2023
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okoJ10 9900 Kaun. J1. H. Ha ero MecTe C(hOPMUPOBATIUCH
00JIOTHBIE (PUTOLIEHO3BI, TPEACTABJICHHbIE BIa>KHbBI-
MU 4YEePHOOJBIIAHUKAMH C TYCTBIM TPaBSIHBIM SIpYy-
COM 13 TPOCTHHMKA. B HACcTOSIIINIT MOMEHT B 3TOM Me-
CTE PaCIOJIOKEHO BepxoBoe 0010To CBMHOE C BBICO-
TaMHM LEHTpPaJbHON 4YacTu H0 3.5 M Ham y. M., a
MOIITHOCTH Top(a B HeMm gocturaetT 8.5 M (HampeeH-
Ko u 1p., 2019).

Nmerouecs ceegeHust o6 ypoBHsax BJIO B roro-
BOCTOUHOII 4acTu mobepexbsi banTmiickoro mops
JIOCTaTOYHO IPOTUBOPEYMBHI. Tak, IJis 3alagHOro
1mooepexbsi JINTBBI yKa3bIBaJUCh IBE OSpEeroBhIe JIM-
Huu BJIO makcumanbHoit Beicotoii 12—15 m (I'yme-
mmc, 1961). Ko BpeMeHM MaKCUMAJBHOM CTaguu
BJIO otHeceHo hopMupoBaHUe OEeperoBOro Baja Ha
OTMETKax 10 16 M Hax y. M. B paiioHe 1ioc. LIIBgHTOMN
(BamamHoe 1ob6epexbe JlutBel) (Gelumbauskaite,
2009). FOxHee, B paitoHe r. Ilananra, Teppaca BJIO
HabonaeTcss Ha oTMeTkax 9—10 M Han y. M. Makcu-
MasbHBIN ypoBeHb BJIO mnsa tpaBep3a Knaitmens! pe-
KOHCTPYUPYETCS Ha BBICOTE 6 M HaJ y. M., a B IeIbTE
Hemana — Ha ypoBHe 3 M HIKE Y. M.

IMTo panHbM JlykomsiBuuyca u I'ynenuca (1974),
ceBepHee TI. Kiaiimema (ceBepHasi OKOHEYHOCTh
Kypickoro 3aiiBa) Ha mobGepeXbe OTMeYaloTcsl 00-
pazoBanus bJIO, AnumuinoBoro o3epa u JIutopuHo-
BOTO MOpsI, TOIJa KakK IoXKHee 3TU 0Opa3oBaHUs Ha
cylle He oOHapyKeHbl. DparMeHTHI IPeBHEOEPETOBLIX
oOpaszoBanuii BJIO ykaswiBanuch B IIpenesiax IIpu-
OpeskHOI mogBOAHOM paBHMHBI CaMOMIICKOTO M-0OBa
Ha nryouHax 30—25 u 20—18 M (2 ctaguu), 18—14 M —
Ha MOoABOIHOM OeperoBoM ckiioHe KypIickoit Kochl,
u 2—0 m y r. Knaiinena (JlykomsBuuyc, I'yaenuc
1974). bnaxuumuH (1998) Takke ykasbiBaj Ha TO,
yto IoxxHee Kiainmensl OeperoBbie 0Opa3oBaHMS
BJIO yxongaTt mon coBpeMeHHBII ypoBeHb Mopsi. Cy-
IIECTBOBaHMeE K oro-3amnaay ot Cambuiickoro n-osa
TOJILKO TOABOIHBIX (DOPM, COOTBETCTBYIOIIMX CTa-
nuu BJIO, monTBepXaaioch U JTaHHBIMU TTOCJIEAYIO-
IIUX PaboT, COrJTaCHO KOTOPBHIM BCE MO3MHETIICHCTO-
LICHOBEIE O€peTOBhIC IMHUY PACIIOJIOXEHEI 31€Ch HI-
e coBpemMeHHoro ypoBHsI Mopsi (Ryabchuk et al.
2016). K ceBepy oT MbIca TapaH (ceBepo-3amamHast
okoHeuHOoCTh CamOmiicKoro I-oBa) GeperoBasl -
ausg BJIO 6n11a peKoHCTpypOBaHa Ha rimyomHax 38—
26 m (Dorokhov et al., 2022). J. Mojski (2000) o60-
3HavyaeT OeperoByI0 IMHIIO MakcuMaabHoi ctamuu BJ1O,
HaXOISIYIOCSI HUXKE COBPEMEHHOTIO YPOBHS MOPS U
OKOHTYPMBAIOIIYIO 3amagHOE€ U CEeBEpo-3aIiagHoe
nobepexbe CambOuiickoro n-osa. K ceBepo-BOCTOKY
ot CamMOMIICKOro M-0Ba IMIMHUCTHIE OTI0kKeHus bJIO
pacrnpocTpaHeHbl B MTOHUKEHUSIX MOPEHHOTO pejibe-
¢da Ha mogBomHOM CcKJIOHe KypIIICKOM KOCHI Ha IJIy-
OmHax 6oJjiee —25 M HMXKe y. M., U Ha TITyonmHax 12—
15M HuXe y. M. 10xKHOI 4yactu Kypiickoro 3aauBa
(Ryabchuk et al. 2016).

IToxoxast curyauust ormedaercss B padore (Ge-
lumbauskaite, 2009) mjst TUTOBCKOIO IOOEPEXKbS;
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OIHAKO, B XOIe I'€0JOrn4YeCcKOro KapTUPOBaHUS IO-
Oepexbst omioxeHusi bJIO, mpencrtaBieHHBIE Cy-
MecsIMU, NIMHAMM U IIeCKaMM, ObLIN TaKKe 3a(uK-
CHUpOBaHBI B ceBepHOU yactm CamMOuMiickoro m-osa
(T'eomornueckas kapra..., 1969). Ilo npyrum naHHBIM,
03CPHO-JICMHUKOBBIE OTJIOXKEHUSI PacIpOCTPaHEHBI
JYIIb B CEBepPO-3alaJHOi M I0ro-3aragHoi 4acTsx
Cambuiickoro I-oBa, TorJa Kak B paiioHe uccienoBa-
HUS pacIIpOCTpaHEHBI MOPCKHE TOJIOLIEHOBBIE OCAIKU
(Atnac..., 2010).

BBIBO/IbI

Ha ocHOBe KOMIUIEKCHBIX ITajieoreorpapuyecKux
1 reoMopdhOJOTHYEeCKUX HCCIEeIOBAaHUMN CEBEPHOTO
nmobepexkbst Camouiickoro (KatnmHUHIpaackoro) r-osa
U €r0 €CTECTBEHHBIX ITaJIe0apX1UBOB ObLIN ITOJIYYEHBI
HOBBIE JaHHBIE O Majieoreorpauyeckux o0CTaHOB-
KaX MO3AHEJICAHUKOBbS B 3TOM PETHMOHE M CTaIMsIX
pa3BUTHS IIPUJICIHUKOBOIO Bogoema — bantuiicko-
ro JjienHukoBoro o3sepa. Ilocie yxoma mocliiemHero
JIEMHUKA 1 10 14 ThIC. JI. H. B OeperoBoii 30He IIPUJIeI-
HUKOBOIO OacceiiHa, (popMHpOBaBIIErocss BCaen 3a
OTCTYyMaloOIUM JIEMHUKOM, IIPOUCXOAUJ pPa3MbIB
KpOBJIu MopeHbl. B unTepBane 14—13 ThIc. J1. H., BO
BpeMsl aJUIEPEACKOTO MOTEIUICHHUSI, Ha TepPUTOPUU
Ipou3pacTajl 3a00JIOUEHHBII Oepe30BbIi J1ec, KOTO-
pbIii BIOCJIEACTBUM 3aMECTUJICSI HU3MHHBIM OCOKO-
BO-TUIIHOBBIM OojioroM. Ha 3aBepmiaromieit craguu
MOTEIUIEHUSI 3[eCh pacrnoJjiarajicss MeJKOBOIHBIN
M30IMPOBAHHBII 3aJIMB OOIIMPHOIO BOJOEMA WJIU Ca-
MOCTOSITeTLHBIN HEOOJTBIIION OacceitH, KOTOPII 3aTeM
obmenen. 12000 ner Hazam, BO BpeMsl OCLHWLISILIAU
MO3IHETO ApHuaca, TCPPUTOpHUs Oblla 3aTOILICHA BOAa-
MU OOIIIMPHOTO IIPECHOBOTHOTO YJIBTPAOJIMTOTPOGHO-
ro BOJOEMa C BBICOKWM CONEp>KaHWEM B3BEIIEHHBIX
TOHKUX MUHEpaJIbHLIX YacTull. [To-BuamMoMy, 31ech
BO3HMK MeJKOBOOHBIN 3annB BJIO, oTneneHHBINA OT
OCHOBHOI aKkBaTOpUMW MOPEHHOM TIpsaoil BBICOTOM
He MeHee 4—5 M. CIyck o3epa mpou30Ile] OKOJIO
11660 j1. H., TOCJIE YeTo UCCIefOBaHHAs TEPPUTOPUS
NpedbIBajia B YCIOBUSIX HYJIEBOTO CEIMMEHTOTeHEe3a
VJIN YepeaoBaHUs aKKYMYJISIIUU 1 pa3MbIBa 4O ITO3/I-
Hero roJiolieHa. B mo3gHeM rojiolieHe M A0 HACTOSI-
IIET0 BpeMEHU Ha ceBepHOM ITobepexxkbe CaMOuii-
CKOTO I1-0Ba aKTMBHEI 30JIOBBIC IIPOLIECCHI X OTCTY-
naHue 6epera co ckopoctsio ~0.7 M/rom.

IMonyyeHHBIE pe3yabTaThl IIO3BOJISIIOT TOBOPUTH O
JIIByX DJTarax 3aTOIJICHUSI CEBEPHOIO I100epeKbs
CaMOuiicKOro I-oBa B IO3IHEJICIHUKOBOE BpeMs
(mo 14000 n. H. 1 B uHTepBane 12000—11660 1. H.),
BO3MOXKHO, 00YCJIOBJICHHBIX TpaHcTrpeccusimu BJ1O.
Haxoxnenne otrnoxenuit BJIO B ceBepHOIl dacTtu
nobepexbss CamMOMIICKOro I1-OBa Ha ITOJOXKMTEIb-
HBIX a0COJIIOTHBIX OTMETKaX CYIIECTBEHHO KOppeK-
TUPYET CIOXUBIINECS IIPEACTaBICHUS O KOH(PUTY-
panuu ero OeperoBoil IMHUM B TAaHHOM PETrMOHE U
MMO3BOJISIET ITPEATOJIOXKUTh, YTO YPOBEHDb MO3IHEIC -
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HUKOBOIo OacceilHa B paiilOHE MCCJIeOJOBaHHUS MOT
MpeBhILLIATh COBPEMEHHBIN YPOBEHb MODSI.
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LATE GLACIAL PALAEOENVIRONMENT AND DEVELOPMENT
OF PROGLACIAL LAKES ON THE NORTHERN COAST
OF THE SAMBIAN (KALININGRAD) PENINSULA!

N. E. Zaretskaya*?*, A. V. Ludikova*?, D. D. Kuznetsov-/, N. N. Lugovoy*/,
O. N. Uspenskaya#, and P. D. Frolov”
4[nstitute of Geography RAS, Moscow, Russia
bGeological Institute RAS, Moscow, Russia
¢Institute of Limnology RAS, SPC RAS, St. Petersburg, Russia
4Herzen State Pedagogical University of Russia, St. Petersburg, Russia
¢ Lomonosov Moscow State University, Faculty of Geography, Moscow, Russia
fImmanuel Kant Baltic Federal University, Kaliningrad, Russia
&[nstitute of Forest Science RAS, Moscow Region, Russia
#E-mail: n_zaretskaya@inbox.ru

Comprehensive investigations of the northern coast of the Sambian (Kaliningrad) Peninsula, that included
geomorphological survey, lithostratigraphic description of the section logs, diatom, botanical and LOI anal-
yses, radiocarbon dating, and GNSS survey relating lithological boundaries and sampling levels to the sea lev-
el and determining terrace elevations, were performed. New data on the regional palacogeographic settings of

! For citation: Zaretskaya N.E., Ludikova A.V., Kuznetsov D.D. et al. (2023). Late glacial palacoenvironment and development of
proglacial lakes on the northern coast of the Sambian (Kaliningrad) Peninsula. Geomorfologiya i Paleogeografiya. Vol. 54. No. 4. P. 7—
25. (in Russ.). https://doi.org/10.31857,/S2949178923040163; https://elibrary.ru/YCFCMW
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the Late Glacial period and the stages of development of the large proglacial basin, the Baltic Ice Lake (BIL)
were obtained. It has been established that after the degradation of the last glaciation, erosional (subaquatic)
processes prevailed in the coastal area, while in the interval of 14—13 cal kyr BP subaerial conditions estab-
lished at the study site, and tree-moss phytocenoses formed during the Allerod warming. At the end of the
warming period there was a shallow, isolated lake, with decreasing depth. During the Younger Dryas oscilla-
tion, ca. 12000 cal kyr BP, the area was flooded by waters of a vast freshwater, ultra-oligotrophic basin with
high content of suspended fine mineral particles. The conditions of a shallow bay of the BIL sheltered from
the main basin by a moraine ridge at least 4—5 m high, are suggested for this period. The lake drainage took
place around 11660 cal kyr BP. Since then, no accumulation or alternating accumulation and erosion condi-
tions prevailed in the study site until the late Holocene. The obtained results allow us to speak about two stages
of flooding of the northern coast of the Sambia Peninsula during the Late Glacial, possibly caused by the BIL
transgressions. The occurrence of BIL deposits in the northern part of the Sambia Peninsula above sea level
suggests that the Late Glacial basin level in the study area may have exceeded the present sea level.

Keywords: South-eastern Baltic, Aleika, Late Pleistocene - Holocene transition, Baltic Ice Lake, palaecogeo-

graphical studies, sedimentary palaeoarchives, reconstructions
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