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IlpencrasneHHble aHANMTHYECKME RAaHHBIE HO3-
BOJIAIOT ONPENRENATh Fe0Oro-CTpaTurpadaIecKylo
MO3KHIMIO MEXJIEMHUKOBLIX TOJIIL OCARKOB, SABISIO-
H(MXCA BAXKHEHIUUMY IeOJOrHYecKUMH H Najeoreo-
rpadHYEeCKHMHA penepaMi. Pemenue 3agays UMeeT
BAKHOE TCOPETHYECKOE H NMPAKTHYECKOE 3HAYECHHE
119 Koppensauuu coObITHH MO3THEro IIEHCTONEeHA B
Pa3HLIX PErHOHAX, a Takke A PEIICHHSN NOHCKO-
BbIX NPOG/IEM B CBA3H C POCCHINMHEIMH MECTOPOXKE-
FHSIMH aJIMa30B H JPYTHX IONE3HbLIX HCKONAEeMBIX.

IIpoBenenHble pa6oTh! GbLIIH COCPEOTOYEHBI B
sanagHo#i 4actH Tepckoro Gepera Benoro mops
(puc. 1), rae B 6eperoBeix o6phIBax NO ROJIHMHAM PEK
BCKPBIBAIOTCA Pa3HOBO3PACTHhlE MEX/IEOHHKOBLIE
Tonigy. JaTupoBaHHe OTOGPaHHBIX OGpa3IOB BbI-
MOJIHEHO C HCIOJIB30BaHHEM METOROB 3JIEKTPOHHOIO
nmapaMarH¥THOro pesoHanca (JIIP) H omruyecku
CTHMyNHpoBaHHOM moMuHecueHyH (OCI). Iony-
YeHBI HOBEHIIHe Aanukle (Tabn. 1) pis onpenenenus
reonoro-crpaturpaduIeckol MO3HUMH MEXIEIHU-
KOBLIX MOPCKHX 'OPH3OHTOB.

H3yyeHHBIe MOPCKHE OCafiKH IPEACTaBJICHbl B
Pa3HbIX pa3pe3ax (pHC. 1) TpeMsi pa3sHOBO3pacTHLIMHE
TONIAMH, 3aJICralOlMMH €O CTpaTHrpagUuecKHM
HECOTTacHeM, T.€. 3{eCh COXPaHHIIHCh CBHMCTENLCT-
Ba TpeX NMO3AHEIUICHCTONEHOBLIX MOPCKHX TPaHC-
rpeccuit. [lo cAx nop He 65110 EXHHOrO MHEHHS O KO-
n4A4ecTBE H BO3pacTe MOPCKHX TpaHCrpeccuit, 3a-
(PHKCHPOBAaHHBIX B oOcafikax KONbCKOTro persoHa.
YCTaHOBIEHO TakKe HATHYHE TPEX JIEHHKOBBIX TO-
PH30HTOB, IO BO3PACTY COMOCTABHUMBIX C MOCKOB-
CKHM H XBYMA BaJIFaHCKHMH OJICICHEHUIMH.

CrpaTturpacHyecky HUXKHAA MOPCKas TOMa, pa-
Hee Ha3BaHHAS MOHOMCKHMH ciiosimu [1], oTnuvyaeTca
NPHCYTCTBHEM GOJIBIIOTO KOJIHYECTBA MaKpO- H MH-

leonozuneckuii uncmumym
Koavckozo Rayvnoz0 yewmpa
Poccuiicxoli Akademuu nayx,
Anamumuvt Mypaanckoii 06a.

KpocayHbl, THaTOMOBOM JIOpHI. Y CTaHOBIEHHLIMH
3IP/OCII-B03pacT NOHOHCKHX CIOEB M3MEHACTCA
npumepHro ot 130-120 no 100-105 Teic. ner (Tabn. 1,
06p. 9-13). B m3yYeHHbIX OCGHAXEHUSIX 3Ta TOMIIA
(ILIOTHBIE TIMHLI, CYTJIHHKH, CyNECH, TOHKO- H Mell-
KO3EpHHCTbIC MECKM) OTMEYCHA B HIDKHMX 4acTsX
Pa3spesoB 1o Ao/MHaM pek Bapsyra, Crpensna, Yano-
Ma (puc. 2A). OHa 3aeraeT HA MOpEHE MOCKOBCKOIO
olneficHEHAS, KOTOPAst BCKPLITA B fosnHe p. Yanoma Ha
abGCcoMOTHRIX OTMeTKAX 5-7 M. B apyrux pa3spesax
TIOROMIBA TOJII(H HE BCKPLITA, KPOBJISA OTMEYaeTces
Ha OTMETKaxX OKOJO 35 M Hajl ypoBHeM Mops (pa3pe3
CrpennHa). Oco60e NOJOXEHHE 3aHUMAET HIDKHASA
MOpCKast TONINa B paspe3e Bapayra, rjie oHa, BO3MOX-
HO, JHCTIOLMPOBaHa M BCKPBITA HENOCPEACTBEHHO NOX
OCTAIKOBCKOH MOPEHOH Ha BhicoTe 25-30 M [1].

ITaneoaxonoryyeckue peKOHCTpYKiMH [1-3] cBu-
RETENBCTBYIOT, YTO MOPCKOH 6acceliH, B KOTOpPOM
¢opMEPOBaach 3Ta TOJIA, OTIHYAJNICT YCTIOBHAMH,
Gonee 6MaronpHATHBIMHE, 4eM coBpeMeHRble. Cone-
HOCTH BORKI NPHOIMKANACh K HOPMaJIbHOM, TeMIle-
paTypa BOjbI Obla BhllIE, 4eM B coBpeMeHHOM Be-
1IOM MOpE, YTO XapaKTEpHO RIiA MEPBOro ONTAMYMa
MHKYJIHHCKOTO (3€MCKOr0o) MEXJCTHHKOBbA, KOTO-
phlif B HacTosAgee BpeMs [4] COOTHOCHTCA ¢ H30TON-
Ho-kucnopopHoi (MIK) nopcranueit Se. Bee nanabie
ONTHO3HAYHO CBHACTENBLCTBYIOT O MUKY/IHHCKOM BO3-
pacTe MOHONCKHX CJIOEB, KOTOpbie c(hOPMHPOBATHCH
BO BpeMs 60pealILHON TPAaHCTPECCHH.

Ise crpaturpadudyeckst BEpXHHE MOPCKHE TOIN-
myu GefHee OpraHHYeCKUMH OCTaTKAMH H IIPEACTaB-
JIEHb! MEJIKOBOAHBIMM IMPHOpEXHBIMU H Geperoshl-
MH ¢aiusamMi. PaHee cuuTanoce, YTO OHH COCTaBNIsA-
IOT e{HHbIH FOPH3OHT, CHOPMHPOBARHLIH BO BpeMs
cpeRHeBanyaickoi Tpancrpeccuy [1], comocrasumoi
¢ u3oTonHo-kucnopopuoi cragueit (MKC) 3 (nanee B
pabore APHHSATO JieeHHe NO3JAHEro IUIEHCTOlEHA Ha
TEPBbIi MOCKOBCKO-BANJIAMCKMH KITMMATHYECKHI OIl-
THMYM MEXNCAHMKOBbA (MUKYnuHO, 3eM, MK-nopcra-
mast Se), na paunuit Banpait (MK-nopcrapmm 5d-5a),
BaJIfalcKHi rneHurnsuuan — panuuit (MKC 4), cpen-
st (MKC 3) u nospuuit (MKC 2), 4TO COOTBETCTBY-
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Puc. 1. Cxema pafiona HccieORaHHH (a, 6) H NONOXEHHE H3YICHHLIX OGHAKEHHH (B).

eT HOBOJ TenpeHUEN [5]). YCIIOBHA 3aneranus u Tek-
CTYPRO-CTPYKTYPHbl€ OCOGEHHOCTH BEpXHHMX MOp-
cxux Tomy (puc. 2A), momyvyerHslit. IIIP-Bo3pacr
cybdoccHnbHbIX paxosrH Momockos B OCJI-so3-
pacT BMemaromux nopoq (rabn. 1, obp. 1, 2, 4-8)
YKa3bIBalOT, YTO BEPXHAE MOPCKHE TONIM cHOpMH-

POBANIHCh B NpPOIECCe MaNOAMIUTHTYAHLIX MOPCKHMX
TPAHCTPECCHH, NOCNeAOBaBUMX 32 60peanbHOMH.
YCTraHOBNEHO, YTO CTPATHUIPa(PUYECKA CPeHAt
MOpCKas! TOJNINA, IO TPajgul[iH Ha3kiBaeMas CTpelib-
HHHCKMMH cnosiMH [1], cooTBeTCTBYeT panHeBanpa-
cxoMy BpeMeHH. Ha 1ore Kombckoro n-oBa panHeBan-

Ta6muua 1. I'eoxpoHonoryyeckue fAHHbIE RATHPOBAHUSA WO3NHEIUICHCTOIEHOBLIX MOPCKMX OCAKOB B IOXKHOH 3acTH

Konsckoro persona

2| modosp. | MeTomenoxeme | Koopmmarspupesa AT ML | B
1 |{TIn 1521-103 | Jfomuna p. Bomman Kysokepas | 66°13°39%;'39°40/32” 225 ocn 444132
2 |Tin 344-073 Honuna p. KaMenka 660541;381710 36.5 31p 587144
3 |TIn1518-103 | Monuna p. YaBausra 66 09 02; 37 46 55, 330 ocnt 63.6+8.0
4 |Tin 1522-103 | Ycrbe pyu. Jlypasoit 66 19 34; 39 56 47 51.5 ocnt 80.5+7.0
5 |Tin 347-073 Tam xe 66 19 34; 39 56 47 47.5 3I1P 85.516.6
6 |TIln 1519-103 | Xomuua p. Crpenbia 66 05 54; 38 31 37 59.0 ocl 856193
7 |Tin 345-073 Tam xe 66 05 54; 38 31 37 39.5 301P 90.416.7
8 {TIn 343-073 Honuna p. Yapansra 6609 02; 374655 285 oI1P 99.0%£7.6
9 [TIn1520-103 |Hommua p. Crpensua 66 05 54; 38 31 37 35.5 ocnt | 1019+122

10 |TIn3-09-12-042 |donuna p. Bapsyra 66 23 49; 3713 53 26.0 3np 103.0+4.2

11 {Tin 1405-031 Tam xe 6623 49; 371353 26.0 ocn 1040+ 8.3
12 | Tln 346073 Homaua p. CrpensHa 66 05 54, 38 31 37 335 301P 1115+ 124
13 |Tin 268-010 Honuna p. Yanoma 66 06 47; 38 50 39 9.0 anp 1287175
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Puc. 2. ['eosoru4eckoc CYpoCHAE ¥ KOPPENsug M3yYeHHBIX pa3pe3os (A), crpaTurpadHuecKas cxeMa YeTBEPTHYHbIX OTNO-
xennil 1oxHoft yacte Konncxoro n-opa (B), nonoxeHue pa3pe3os noxas3ado Ha puc. 1. Uupiexcamu 0603Ha4eHO: CPeAHennel-
CTOUeHOBLI# MoCKOBCKNMT ropA30oHT: gllms — Mopena ¥ gmIIms — NeXHHKOBO-MOPCKHE OCAKH; BEPXHEILICHCTOLEHOBbIE — MH-
Kynuscxuit ropasont: mllIpn — Mopcxue nonolickKe CJIOH; NOANOPOXKCKHHA ropu3oHT: millst — MOpCKHE CTPENBHHHCKXHE CIOH,
gillpd ~ mopena, gmlllpd — nepnrnxopo-mMopckne, flllpd — cmiosro- 1 Ipd — maMHOrNAUHANLHBIE OCAAKH; JEHHRTPAgCKHN
ropu3ont: millln — MOpCKHe OCaKY; ocTamkosckal ropu3onT: glllos —~ Mopera, gmlllos — nepuuxoro-MopcekMe i flllos —
trroBROTAANMANBHBIE OCAIKY; HepasfieNe RN bl no3uenocneneAHUKoBbik ropa3ont — fIlI-IV. I - samyHsl; 2 — rpasuil, rais-
Ka; 3 — necok; 4 — cynecs; 5 — Cyrjigsox; 6 — rnuua; 7 — weGeHn, apecsa; 8 ~ pAKOBUHHLIN NETPUT H PaKOBHHBI MOJITIOCKOB;
9 — rpanuIB cloeB (a), IOBEPXHOCTH pa3MbiBa (6); /0 — TekcTypHl; 11 — mouBa; /2 — mecTa 0T60pa reOXpOHONOrHIECKKX Ipos
(urdpamm yka3an Bo3pacT nopop); /3 ~ oxesne3Henne nopoy; /4 — ROYETBEPTHYHbLIE NOPOJIbI — KPaCHOIBETHBLIE apKO30BLIE

necyaHuky (a), rueficel (6).

HaHCKOe MOpe B BHAC MAJIOAMIUTHTYRHON TpaHCrpec-
CHH, TIPEpLIBAEMOll pPErpeccHBHBIMH SIBICHMSMM M
Pa3MBIBOM BO BpeMsi BHYTPHCTANMIHBIX IOXOJIOaHHI,
IPOSBUIIOCH B HHTepBane He MeHee deM 100-80 Toic.
ner Hasag (Ta6n. 1, o6p. 4-8). ChopmupoBanuch
CJAOXHO NOCTPOEHHbIE NPEMMYIIECTBEHHO IXecya-
Hbl€, a TaKKe CYITIMHUCTBIE H CyNec9aHble TOJIIH,
COJlepXalHe NaNleOMTONOrHYecKHe ocTaTKH [2, 3],
CBH/IETEJILCTBYIOLIHE 00 3KONMOrAYECKMX YCJIOBHSX,
6NH3KEX K CYLIECTBYIOIIHM B HacCTOsINEe BpeMd, a
TaxKke xonopHee BmXx. Hambonee MOJHO cTpejbRUH-
CKHe€ CJIOH BCKPBIThI H H3Y4eHBI B losnHe p. Crpenb-
Ha (prc. 1) Ha aGcomoTHBIX oTMeTKax 35-60 M, e
OHM C Pa3sMBIBOM 3aJIEraloT Ha IMOHOMCKHX CJIOSX
(puc. 2A). HkHue 4acTH CTPENBHMHCKMX CIIOEB B
BAJiE HACHIMEHHOIO PaKOBHHAME MOJUIIOCKOB IUIOT-
HOTO CYIJIMHKa OGHAXaFOTCA NOA BORHO-JICHAKOBBI-
MHA TleCYaHbIMH IOPOAAMH Yy ype3a BOAbl B JOJIMHE
p. YaBansra Ha a6c. or™MeTKax 29 M B Hmxe. Crpenb-
HHHCKHE CNOHM (CYTIMHKH H CYHECH C PaKkOBHHAMA
MOJLTIOCKOB, FaJIbKaMH ¥ BaJIyBaMH, NECKM TOHKO-,
MEJKO-, CpEIHE3EPHUCTBIE C IMH3AMH KPYIIHO3EPHH-
CTOT'0), 3aJleTaloIue MeXIY JeTHHKOBLIMA NOPH3OH-
TaMH, BCKPBITH! B ycTbe pyd. JIyassoro Ha a6c. oT-
MeTKax 42—-52 M. ARaJIOrHYHbIE NOPORLI OGHAXKAIOT-
¢ B pa3pe3ax no ponuHaM pek Bapsyra w YanomMa,
IJie OHH TaKKe C Pa3MbIBOM 3aJICTAlOT HA ITOHOACKHX
crnosx (pac. 2A).

Ilonyyenunle faHHBIE COTNACYIOTCA C NPERTIONO-
xeuneM M.A, JlaBpoBol#l 0 HOBOH (6emMOMOpPCKO¥H)
¢ase TpaHcrpeccHd MOps, HaCTyNHBIIEH mocne He-
IPONOTXMTENLHOU perpeccHd Boji 60pealbHOro Mo-
P ¥ 3HAYMTENHHOTO pa3MbIBa HX OTJOXeHM# [6].
Teonoruyeckas mosmius paHHeBaNnalickoi Mop-
CKO} TOJILM B H3Y4YEHHBIX pa3pesax (puc. 2A, pa3spe-
3nl Bapsyra, CrpensHa, Yanoma, Jynauoit) ceupe-
TENBLCTBYET, YTO MOPCKOH pexnM B benoM Mope cy-
IIECTBOBAN B TEYEHHE BCErO IEPUORA, KOTODLMA
conocrapaserca ¢ UKC 5. Makcumanbuas riy6usa
MODA U H3y4EeHHOro YYacTKa He OpeBblIIajia He-
CKOJILKMX JIECSTKOB MeTpOB. beperoras nuuns pan-
HEBaJINafiCKOro MOPS TPAHCIPECCHBHO-PErPECCHBHO
MHI'DHpOBana mpHOAU3HTENLHO B Ipefienax 50-100 M
HaJl yDOBHEM COBPEMEHHOr'Q MOPsL.

B Havane paHHeBaNfaiCKOro IUIEHHINIALHANA
(MKC 4) oT4eTIABO MPOABUIOCH NOXOJNIOfaHKe, KO-
TOPOMY COOTBETCTBYIOT OCaiKH JIEAHHKOBOTO Napa-
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reHeTHYECKoro psja B paspesax Yapanera, Kamen-
ka, B. Kymxepas (puc. 2A; Tabun. 1, 06p. 3). CornacHo
CYLIECTBYIOWEN PETHORANBHOM CTpaTHrpaduyecKoi
cxeMe 3TH Nopoyb! (POPMHPYIOT HOANOPOXCKHI JIEN-
HHKOBBLIA ropm3onT [7]. MccnenoBanusiMu HopBeXX-
CKHX YyyeHbix [8] ycraHoBiyenbl 6enefHbie o6cTa-
HOBKHM B HENOCPENCTBEHHOH OJH30CTH OT HEHTPA
CKaRAWHaBCcKOro onefeneHus ot 150 no 71 Thic. net
Ha3ap. [Io RaHHBIM KOMITLIOTEPHOIO MOJEIMPOBAHUS
IIBEACKHX H aMEpHEKAaRCKHMX HCClieloBaTellei, BOCTOY-
Has 9acts Kosmkckoro n-osa 6n11a cBOGOHA OTO JILIOB
CKaHJIMHABCKOIO LeHTpa npuMepHO A0 70 ThIC. neT Ha-
3ayx [9]). BecbMa BepoaTHO, 9¥TO OPMHPOBaHHE ION-
IOPOXCKOTO NEAHWKOBOTO I'OPH3OHTa B HMpefcJax
Tepckoro 6epera Benoro Mops GbIIO CBSA3aHO € pas3-
BHMTHEM 3Jiech B parHeM nieHarasunane (MKC 4) ge
cronbko CkaRguHABCKOro, ckonbko Kapckoro nep-
HHKA. KOCReHHEIM NOKa3aTeJNbCTBOM 3TOrO MOTYT
GLITh HAXOJIKH raJiek H BaJYHOB KapOOHAaTHBIX NO-
PO, HE H3BECTHBIX B KOPCHHOM 3aneranuy Ha Konnb-
CKOM N-OBE€ H XapaKTepHBLIX [/ NaNec030UCKHX NO-
pon cesepa Pycckoit miatdgopmsl [10].

Ha ynoMssyTsIX OpOax NOANOPOXKCKOro ropH-
30HTA 3aJieracT TpeThs MOPCKas TOJIMa, KMElomas
HHTEPCTafAalIbHbLIN raGATyC 0 HAalllAM TeoIoru4dec-
KHM [2HHBLIM, a TaKXKe OO CONEPXKAHHI Cy6hOCCH-
mait [1, 3 u gp.]. ITonygeHHbIE NATHPOBKH (Tabi. 1,
06p. 1, 2) CBHACTENLCTBYIOT O €€ CPEAHEIICHATIALIM-
anpnoM Bo3pacre (MK C 3). Tonna (neckw, cynecn, cyr-
JIMHKH) HEPEKPLITa MOPECHOH HIIH JIEHUKOBO-MOPCKH-
MM OcajikaMi (pEC. 2A) B crpaTurpadH4ecK COOTHO-
CHTCS C IEHMHIpafickuM [7] ropasoHToM (pac. 2B).

Taxum 06pa3oM, HaMH YCTaHOBJIEHO, YTO Ireooro-
crpaturpacdmyeckas NO3HLMA BEPXHEIUIEACTOLEHO-
BBIX MOPCKHX OCafikoB Ha fore Konbckoro n-osa omnpe-
JenAnach pa3sBHTHEM, O MEHBLIEH MEpe, Tpex MOp-
CKHX TpaHCrpeccHii, TpHyeM NOCNEHER M3 HUX Npef-
MIECTBOBAIO PAaHHEIUICHHTNISLHANLHOE MaTEepUKOBOE
onefeHenre. 'eoxpoHonoruyeckre aHHbIE yKa3biRa-
10T Ha MWKYIHHCKMI BO3pacT NEpPBO# TPaHCTPeCcCHH,
CONOCTaBHMOH ¢ GOpeanbHOR TPaHCTpecCHel Ha ceBe-
pe Bocromo-Eponeiickoit papaunbl. CeafleTenber-
BOM €€ CyL|eCTBOBaHMs ABJSIOTCS NOHOMCKME CIIOH
MOpCKHX ocankoB (pHc. 2B). Bropasi Mopckas Tpauc-
rpeccus, NPOABHBINAsICH B PETHOHE, HMEET paHHEBaNI-
nafickyi¥ Bo3pacT. B reonoruyeckux pa3spesax e coot-
BETCTEBYIOT CTPENILHMHCKHE CIIOM MOPCKHX OTJIOXKEHWI

N2 2004
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(pxc. 2B). 3Tu ABE MOPCKHE TPAHCIPECCHH HENPEPhIB-
HO CyLIECTBYIOL[EN0 MOpsi Pa3BHBAJIMCH 3]1eCh IOCJIe-
ROBaTENLHO B MHTepBane He MeHee ueM oT 130 no
80-70 ThiCc. MeT Ha3ajl, YTO CONOCTAaBHMO CO BCeill
HKC 5. Mopckoli pexHM NpepbIBancs OJIeACHEHREM
(UK C4), Bcnen 3a KOTOPLIM B HHTepBasie 60—40 Thic.
JIeT Ha3afi pa3BHBAJIaCh TPEThs NO3HEIIEHCTONCHO-
Basi MOpCKas TPAHCIPECCHs, OTHOCHMAN K CpefHeMYy
wrerurasupany (MKC 3). CooteercrByromme el
MOpCKHMe OCafiXH (JIEeHHHIpajCKHil rOPH30HT) MOBCE-
MECTHO NEPEKPbITH! NO3RHEBANAANHCKAMH NIOPORAMHA
NEAHAKOBOrO IapareHeTHYecKOro psna, GOpMHpY-
JOLL¥MH OCTAIIKOBCKHl rOPU3OHT (pHcC. 2B).

Pa6oTa BbImoIHEHA NPH nojpepxxxe KoMiuiekcHol
OporpamMMbl Hay4HeIX Hcoltefosanvit Ilpesnpmyma
PAH “Muponoii okean”, PP PH (rpanr 03-05-96176),
Hayyno-rexuryecko#i nporpamMMe! Mypmanckoi 06-
nacru (mpoexr 2.10) B Estonian Science Foundation
(rpaut 5440).
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Late Pleistocene interglacial marine sequences in White Sea depression
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The presented analytical data specify the geological--stratigraphic position of interglacial sequences that
serve as important geological and paleogeographic markers. Solution of this problem is of theoretical and
paleogeographic significance in the correlation of Late Pleistocene events in different regions and
prospecting for diamond and other mineral placers. The works were carried out in the western Terskii Coast
of the White Sea (Fig. 1), where differently aged interglacial sediments are exposed along the steep slopes of
river valleys.
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Fig. 1. Location of the study area (A, B) and examined exposures (C).

Collected samples were dated using the electron spin resonance (ESR) and optically stimulated
luminescence (OSL) methods, which made it possible to specify the geological--stratigraphic position of
interglacial marine sedimentary units.

In various examined sections, marine sediments constitute three differently aged sequences separated by
stratigraphic unconformities that suggest three Late Pleistocene transgressions (Fig. 2). The number and age
of these transgressions recorded in sedimentary sequences of the Kola region remain debatable issues. Three
glacial units correlated with the Moscovian glaciation and two Valdaian glaciations are also established. The
stratigraphically lower marine sequence, previously called the Ponoi Beds [1], is characterized by abundant
macro- and microfaunal remains and diatoms.
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the Kola Peninsula (B). Section location is shown in Fig. 1.
1 - boulders; 2 - gravel and pebble; 3 - sand; 4 - sandy loam; 5- loam; 6 - clay; 7- shingle and grus; 8 -

pre-Quaternary sediments; (a) red-colored arkosic sandstones and (b) gneisses.




The ESR/OSL-age of the Ponoi Beds ranges from approximately 120--130 to 100--105 ka. This unit, which
is composed of compact clays, loams, sandy loams, and fine-grained sands, is exposed in the lower parts of
the examined sections along the Varzuga, Strel'na, and Chapoma rivers (Fig. 2A). It overlies the Moscovian
till, which is exposed in the Chapoma River valley at an altitude of 5--7 m. In other sections, the base of this
unit is not observed and its roof occurs at 35 masl (Strel'na section). In the Varzuga section, the lower
marine sequence occupies a peculiar position: it is probably deformed and occurs immediately beneath the
Ostashkovian moraine at 25--30 masl [1].

Paleoecological reconstructions [1--3] demonstrate that the sea basin, where this sequence accumulated, was
characterized by a more favorable environment as compared with the modern one. The water salinity was
close to the normal one, and its temperature was higher than in the present-day White Sea, which is typical
of the first optimum of the Mikulinian (Eemian) Interglacial now correlated with oxygen isotope substage
(OISS) 5e. All the data unambiguously indicate the Mikulinian age of the Ponoi Beds, which accumulated
during the Boreal transgression.

Two stratigraphically higher marine sequences are depleted in organic remains and composed of shallow-
water near-shore and coastal facies. It was previously thought that they form a single unit accumulated
during the Middle Valdaian transgression [1], which is correlated with oxygen isotopic stage (OIS) 3
(further in the paper, the Late Pleistocene is subdivided into the first Moscovian--Valdaian interglacial
climatic optimum (Eemian Mikulinian OISS 5e), the early Valdai (OISS 5d—OISS 5a) and the Valdai
Pleniglacial - early Pleniglacial (OIS 4), middle Pleniglacial (OIS 3) and late Pleniglacial (OIS 2). This
subdivision scheme reflects new concepts [5]). The bedding conditions and structural--textural features of
upper marine sequences (Fig. 2A), ESR-age of subfossil molluscan shells, and OSL-age of host sediments
imply that they formed in the course of low-amplitude transgressions that followed the Boreal transgression.
It is established that the middle marine sequence, traditionally called the Strel'na Beds [1], corresponds to
the early Valdai. In the southern Kola Peninsula, the early Valdaian sea appeared no less than 100--80 ka
ago as a low-amplitude transgression interrupted by short-term regressions and erosion during interstadial
coolings. The early Valdaian sea accumulated intricate sequences of mainly sand, loam, and sandy loam.
Paleontological remains enclosed in these sediments indicate ecological conditions close to the modern one
or colder [2, 3]. The most complete section of the Strel'na Beds is exposed and studied in the eponymous
river valley at the altitude of 35--60 m, where they rest upon the eroded surface of the Ponoi Beds (Fig. 2A).
The lower part of the Strel'na Beds, composed of compact loam with abundant molluscan shells, is exposed
under fluvioglacial sands near the water level of the Chavan'ga River at the altitude of 29 masl or lower. The
Strel'na Beds (loams and sandy loams with molluscan shells, pebbles, boulders, and fine- to medium-grained
sands with lenses of coarse-grained varieties) sandwiched between glacial sediments are observed at 42--52
masl near the Ludyanoi Creek mouth. Similar sediments are also recorded along the Varzuga and Chapoma
river valleys, where they overlie the eroded surface of the Ponoi Beds (Fig. 2A).

The data obtained correlate with the assumption of a new (Belomorian) transgression phase [6] after short-
term regression of the Boreal sea and significant erosion of the relevant sediments. The geological position
of the upper Valdaian marine sequence in the examined sections (Fig. 2A; Varzuga, Strel'na, Chapoma, and
Ludyanoi sections) indicates that the marine regime in the White Sea existed during the entire period, which
correlates with OIS 5. The maximal depth of the sea in the study area did not exceed a few tens of meters.
The shoreline of the early Valdaian sea fluctuated within a depth range of approximately 50--100 m above
the present-day sea level during transgressions and regressions.

The beginning of the early Valdaian Pleniglacial (OIS 4) was marked by a distinct cooling, which is
reflected in the sediments of the glacial paragenetic association in the Chavan'ga, Kamenka, and Bol'shaya
Kumzhevaya sections (Fig. 2A). According to the available regional stratigraphic scheme, these sediments
correspond to the Podporozh'e glacial horizon [7]. Norwegian scientists [8] established the existence of ice-
free environments 150--71 ka ago in the immediate vicinity of the Scandinavian glaciation center. According
to computer-based modeling data of Swedish and American researchers, the eastern part of the Kola
Peninsula was free of ice of the Scandinavian center until approximately 70 ka ago [9]. The formation of the
Podporozh'e glacial horizon in the Terskii Coast of the White Sea was likely related to the development of
the Kara glacier, rather than the Scandinavian glacier, in this area during the early Pleniglacial (OIS 4). This
assumption is indirectly supported by finds of carbonate rock pebbles and boulders that are unknown in the
Kola Peninsula but typical of Paleozoic rocks in the northern Russian Platform [10].

The Podporozh'e Horizon is overlain by the third marine sequence of interglacial origin (according to our
geological data and subfossils therein [1, 3, and others]). The obtained geochronological dates point to its
Middle Pleniglacial age (OIS 3). The sequence (sands, sandy loams, and loams) is overlain by marine or
glaciomarine sediments (Fig. 2A) and correlated with the Leningrad [7] Horizon (Fig. 2B).



Thus, it is established that the geological--stratigraphic position of the Upper Pleistocene marine sediments
in the southern Kola Peninsula was determined by development of at least three transgressions. The last
transgression predated the Early Pleniglacial continental glaciation. Geochronological data indicate the
Mikulinian age of the first transgression, which correlates with the Boreal transgression in the northern East
European Plain. This is indicated by the presence of the Ponoi marine beds (Fig. 2B). The second
transgression, which correlates with the Strel'na marine bed, has an early Valdaian age (Fig. 2B). These two
transgressions were successively developed in the continuously existing sea from 130 to 80--70 ka ago. This
period correlates with the entire OIS 5. The marine environment was successively interrupted by glaciation
(OIS 4), and the late Pleistocene transgression I11 60--40 ka ago was referred to the Middle Pleniglacial (OIS
3). The relevant marine sediments (Leningrad Horizon) are everywhere overlain by the Late Valdaian glacial
sediments that make up the Ostashkovian Horizon (Fig. 2B).
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