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ABSTRACT. The report presents the results of the study of Holocene marine sediments and terrace lev-
els in the central part of West Spitsbergen Island. The results of the study showed that the postglacial
transgression in the study area reached marks of 30-35 m and 40-45 m in the north and south of the
study area, respectively. The early Holocene marine sediments were formed in shallow-water, predom-
inantly ice-sea conditions with an unstable coastline. The sea level retreat was rapid and was accompa-

nied by a general cooling.
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1. Introduction

Deglaciation of the Svalbard was accompanied by a
eustatic rise in sea level (Fairbanks, 1989). The rate of gla-
cioisostatic uplift exceeded this rate, which led to a gradual
decrease in level (Forman et al., 2004). The main source of
data on the position of the coastline in the late Pleistocene
- Holocene on the archipelago are marine terraces and the
results of age determination of mollusk shells and bones
remains of marine mammals (Feyling-Hanssen, 1955;
Forman et al., 2004; etc.), collected in terrestrial sections of
Quaternary deposits and on the surfaces of terraces (Forman,
1990; Bondevik et al., 1995). Over the past 60 years, postgla-
cial sea level change curves have been constructed for most
areas of Spitsbergen (Forman et al., 2004; Sharin et al., 2014,
etc.).

When reconstructing sea level, the authors mainly oper-
ate with the thesis that sea level change depended primarily
on the thickness of the ice sheet, the time and rate of deglaci-
ation (Ingé6lfsson and Landvik, 2013; Fjeldskaar et al., 2018),
without taking into account the trend of modern tectonic
movements and the geological structure of the archipelago.

The question of sea level change for the central part of
West Spitsbergen Island - the region of the central part of
Nordenskiold Land, composed of Paleogene rocks, remains
open. The closest curve of early Holocene sea level change
was constructed for the western coast of Nordenskiold Land
within the Ytterdalen Valley (Landvik et al., 1987), in the
area of the outcrop of crystalline basement rocks. According
to this curve, it is clear that the relative sea level during
deglaciation was at 65 m, and a short period of stagnation at
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50 m occurred about 10,000 years ago. However, the results
of studying the bottom sediments of Lake Linné (Snyder and
Werner, 2000) indicate that this body of water was isolated
from the influx of sea waters about 9.6 thousand years ago at
an altitude of less than 25 m above sea level.

Rarely does the attention of researchers turn to detailed
reconstructions of changes in paleomarine conditions of the
early Holocene and small-scale fluctuations in sea level that
are not reflected in the relief. The research conducted by the
staff of the Russian Arctic expedition on the Spitsbergen archi-
pelago of the FSBI “AARI” and the Department of Geological
Mapping of the FSBI “VNIIOkeangeologia” from 2018 to 2022
on Nordenskjold Land and in the southwestern part of Oscar
II Land (Fig. 1) was aimed at obtaining new paleogeographic
data on the position of the relative sea level and detailing
the ideas about the conditions of marine sedimentation in
the early Holocene. This paper briefly presents the results of
these studies.

2. Materials and methods

During the field work, walking routes were conducted
with the study of marine terrace levels and the sediments that
compose them.

The study of outcrops of Quaternary sediments (sections)
included their preparation, description, sampling for various
types of analysis. The description of the sections included the
identification of homogeneous horizons, recording the color,
composition, nature of the bedding of the constituent mate-
rial, contact with the overlying and underlying horizons, ele-
vation marks of the horizon boundaries and sampling sites,
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recording the location of the objects studied. The complex
of subsequent analytical studies included radiocarbon dat-
ing and microfaunistic analysis. In total, about 35 sections of
marine sediments were described, more than 50 radiocarbon
dates of mollusk shells were obtained, foraminiferal analysis
was performed for 9 sections.

3. Resulits

The conducted research revealed that the studied marine
sediments belong mainly to the early Holocene. The highest
terrace levels where mollusc shells were collected in the sed-
iments belong to the hypsometric levels of 30-35 m - in the
southwestern part of Oscar II Land and 40-45 m in the north
of Nordenskjold Land. We did not find molluscs shells above
these marks. Foraminifera complexes corresponding to the
early Holocene sediments belong mainly to glacial-marine and
shallow-water ones. The change in foraminiferal complexes in
the sediments indicates unstable conditions in the paleo-bays
(level and temperature). Additionally, the obtained radiocar-
bon dates of plant detritus at the contact with the underlying
marine sediments indicate the establishment of continental
conditions at the study points about 7500 cal. BP at altitudes
of 15-20 m of the modern relative sea level.

4. Discussion

The data obtained during the study for the study area
showed that the early Holocene marine sediments were
formed in ice-marine and shallow marine conditions, with an
unstable coastline. In the early Holocene, there were tempo-
rary decreases and increases in the level, which is not reflected
in previous reconstructions. The most stable conditions in
the paleo-bays were observed during the Holocene optimum
(8000-9000 cal. yr BP). The subsequent retreat of the relative
sea level was accompanied by a general cooling. The absence
of direct data indicating the late Pleistocene - Holocene age
of the marine terraces above 35 m and 45 m for the north-
ern and southern parts of the study area, respectively, and
shallow-water foraminiferal complexes in the deposits of the
lower terrace levels (up to 20 m) indicate a more ancient age
of the high terraces. Radiocarbon dating of continental sed-
iments related to the early Holocene (Serebryannyy et al.,
1993, etc.) at low hypsometric elevations also confirms the
conclusion made.

5. Conclusions

Thus, the issue of early Holocene transgression for the
study area remains debatable. The sea level at that time
probably reached lower elevations than previously thought
and was unstable, which is not reflected in previous recon-
structions. The studied marine sediments and foraminiferal
complexes in them indicate shallow-water ice-sea and marine
sedimentation conditions in the early Holocene and a rapid
decrease in relative sea level during a general cooling. The
obtained dating of continental sediments allows us to identify
the moment of establishment of continental sedimentation
conditions at elevations of 15-20 m relative sea level around
7500 cal. BP.
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AHHOTAILIUS. B goknaze mpefcTaBieHbl pe3yJIbTaThl M3yUYeHNs MOPCKUX T'OJIOLEHOBBIX OTJIOXEHUM
1 TeppacoBBIX YPOBHEMN I[eHTpaJibHON 4acTu 0. 3anmaaHbiii [lInuiGepreH. Pe3yapTaTel MccjieqOBaHUSA
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OMJIBHOM IOJIOXEHUM OeperoBoi JMHUN. OTCTyNaHue YPOBHA MOPsA ObLIIO CTPEMUTEJIBHBIM U CONIPOBO-
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1. BBeapenue

Hernanuanua apxunienara [nunbepreH conpoBOXAa-
Jlach 3BCTATHYECKUM ToqbeMoM ypoBHsA Mmops (Fairbanks,
1989). CKOpPOCTb TIJIAMOM30CTAaTUYECKOr0 IMOAHATUA IIpe-
BBICIJIA 3TOT IIOKa3aTejlb, YTO IPHUBEJIO K IOCTENEeHHOMY
cHmxenno ypoBHs (Forman et al., 2004). OCHOBHBIM HCTOY-
HUKOM [JaHHBIX O TOJIOXXEHUU GeperoBoi JIMHUU B MO3JHEM
HEOIJIEICTOL[eHEe — TOJIOlleHe Ha apXuIiesare ABJIIOTCA MOp-
CKU€e TeppAaChl U pe3yJIbTAThl ONpeieIeH s BO3pacTa PaKOBUH
MOJLJTIOCKOB Y KOCTHBIX OCTATKOB MOPCKHX MJIEKOMHUTAOIIUX
(Feyling-Hanssen, 1955; Forman et al., 2004 u ap.), oro6paH-
HBIX B Ha3eMHBIX pa3pe3aX YeTBEPTUYHBIX OTJIOKEHUI W Ha
noBepxHocTAX Teppac (Forman, 1990; Bondevik et al., 1995).
3a nociegHue 60 JieT KpUBBIE MOCJIEJEJHUKOBOTO H3MeHe-
HUS YPOBHA MOPS ObUTHM TIOCTPOEHBI IS GOJIBIIMHCTBA paiio-
HoB IlInmui6eprena (Forman et al., 2004; llapuu u Ap., 2014
u ap.).

IIpy peKOHCTPYKLUUAX YPOBHSA MOPS aBTOPHI IPEUMYIIe-
CTBEHHO ONEPUPYIOT TE3MCOM, UYTO M3MEHEeHHe YPOBHS MOPS
3aBUCEJIO, MPEXIE BCEro OT TOJIIMHBI JIeJHUKOBOTO MMOKPOBA,
BpeMeHH U ckopoctu Aersranuanuu (Ingdlfsson and Landvik,
2013; Fjeldskaar et al., 2018), He npUHKUMas BO BHHUMaHUeE
TPEH]] COBPEMEHHBIX TEKTOHMYECKUX JIBUXKEHUI U Te0JIoTH-
YecKoe CTpOeHHe apXuIiesiara.

Bompoc u3MeHeHUs YpOBHsS MOpS [JIA LEHTPaJIbHOI
yacTu ocTpoBa 3anaansiii [lnuidepred — paiioHa 1eHTpasib-
Houl yactu 3emiiu HoppeHmiensaa, CIIOXEHHOH MajleoreHo-
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BBHIMU NOPOJAMM, OCTaeTcsl OTKPHITBIM. Biimxarimas Kpusas
U3MeHeHUs] YPOBHA MOps paHHero roJiolleHa IOCTpoeHa
AjA 3anagHoro nobepexbsa 3emiu HopaeHmesnpaa B mnpefe-
sax gosivHbl Uttepaanen (Landvik et al., 1987), B o6nactu
BBIXO[a MOPOJI KpHcTaindeckoro dyHaaMmeHTa. B cooTBet-
CTBUM C 3TOHM KPUBON BHUJIHO, YTO OTHOCUTEJIBHBII YPOBEHb
Mops B xofe JerjiAnuanyy HaxoOucsA Ha OTMeTKe 65 M, a
KOPOTKUI Iepuoj cTarHauuu Ha ypoBHe 50 M IPOUCXOANII
okoJi0 10 000 s.H.. OfgHAKO pe3ysbTaThl U3y4eHUA NOHHBIX
ocaakoB o3epa JlunHe (Snyder and Werner, 2000) cBupe-
TEJBCTBYIOT 00 H30JIAIUM 3TOr0 BOJOEMa OT IOCTYIIEHUs
MOPCKHX BOJ OKOJIO 9,6 THIC. JI.H. Ha BEICOTE MeHee 25 M. HaJ
YPOBHEM MODHI.

Penxo BHUMaHMe ucciiefioBaTesell oOpalleHo K JeTalb-
HBIM PEKOHCTPYKLUSAM H3MeHEeHUs IaJeOMOPCKUX YCJIO-
BUI paHHero roJjiorneHa 1 MeJKoMacIITabHBIM KoJieGaHUAM
YPOBHsA MOps, He Hallle[JIINM OTpaxkeHUs B peJibede.

HccnemoBanus, npoBedeHHblE COTPYAHUKAaMM POCCHII-
CKOU apKTUUecKOH 3KcIequnuu Ha apxurnenare lnunGepren
OI'BY «AAHWHW» u oThOena TreoJOruyeckoro KapTHpOBa-
Husa BHUMOxkeanreosioruu ¢ 2018 mo 2022 roasl Ha 3emJie
Hoppenmensna u B woro-zanafgHoit yactu 3emun Ockapa II
(Puc.1), 6putH HalpaByIeHBl Ha IOJIydyeHVe HOBBIX Iajleoreo-
rpaduyecKux JaHHHIX O I10JIOXKeHUH OTHOCUTEJIBHOTO YPOBHSA
Mops JleTaju3aluy MpefcTaBjaeHni 06 yCJIOBUSAX MOPCKOTO
OoCcaJIKOHAKOIUJIeHUs1 B paHHeM roJiolleHe. B nmanHoil paGorte
KpaTKo IIpe/ICTaBJIeHbl Pe3yJIbTAThl 3TUX HCCIIeJOBAHUN.
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2. MaTepuanbl M METOADI

B xozne mosieBbIx paboT MMPOBOAMIIMCE IelIie MapuIpyThl
C U3yueHHeM MOPCKHX TeppacoBbIX YPOBHE U cjararouiux
UX OTJIOXXEHUI.

W3yueHre ecTeCcTBEHHBIX OOHaXXeHWI 4YeTBepTUYHBIX
oTJIoXKeHU! (pa3pe3oB) BKJIIOYAJIO B cebsA UX IHOATOTOBKY,
onucaHue; oT6op o0pa3loB Ha pas3jiMuHble BHUABI aHAJIU30B.
OmnucaHue pa3pe3oB BKJIIOYAJIO B ce0s BblesieHre OJJHOPOJ-
HBIX TOPU30HTOB, PUKCHpOBaHUe IIBeTa, COCTaBa, XapakTepa
3ajieraHus cJiaramwlero Marepyasa, KOHTaKT C lepeKphIBalo-
MU U TOACTUJIAIOIMMY FOPHU30HTAMHU, BHICOTHBIE OTMETKHU
rpaHUI] TOPU3OHTOB M MecTa O0TO6Oopa 06pasuos, pukcaiuio
MECTOIOJIOXKEHUsA U3y4YeHHBIX 00beKTOB. KoMmiIiekc mociie-
AYIOIUX aHaJIWTUYECKUX HCCIe[JoBaHUI BKIIOYal B cebs
pajiloyrjaepoHoe JaTUpoBaHWe M MHUKPOodayHHUCTHYECKUN
aHam3. Beero 6bLI0 onrcaHo nopsaaka 35 pa3pe3oB MOPCKUX
OTJIOXKeHUH, nojydyeHo Gosiee 50 paauoyriepodHBIX AaTU-
POBOK PakOBHUH MOJLIIOCKOB, i1 9 pa3pe30B ObLI BBHIIIOJHEH
dopamuHN(PEPOBHI aHAINS.

3. Pe3ynbTaTthbl

B pesysibTate npoBeieHHBIX MCCIeAOBAHUI ObLIO BBISAB-
JIEHO, YTO M3Y4YEHHbIE MOPCKME OTJIOXKEHHUsA OTHOCATCSA Mpeu-
MYILIECTBEHHO K paHHeMy roJioneHy. Camble BBICOKHE Teppa-
COBBIE YPOBHH, I'Zle OblJIM OTOOpaHbl PAKOBUHBI MOJLIIOCKOB
B OTJIOXKEHUAX OTHOCATCA K TMIICOMETPUYECKUM YPOBHAM
30-35 M. - B 1oro-3anagHoi yactu 3emuint Ockapa II 1 40-45 m.
Ha ceBepe 3eminu HopaeHienbaa. Beie 3TUX OTMETOK HAMU
He ObUta oOHapyxeHa ManakodayHa. dopamuHudeponse
KOMILJIEKCBI, COOTBETCTBYIOLYE€ OTJIOXKEHUAM PaHHEro roJjio-
LieHa OTHOCATCSA NIPENMYIIECTBEHHO K JIeAHUKOBO-MOPCKUAM U
MesIKoBoAHBIM. CMmeHa KoMmIuiekcoB dopamuHudep B OTJIO-
KEHUAX yKa3blBaeT HA HeCcTaOWJIbHBIE YCJIOBUA B Iajle03asiu-
Bax (YpOBHA U TeMIiepaTyphl). JIOMOJHUTEJIBHO IOJIyuYeHHbIe
paauoyrjaepoAHble NaTUPOBKUA PACTUTEJIBHOrO AeTpUTa Ha
KOHTaKTe € HIDKeJIeXalllMMA MOPCKMMM OCAaAKaMU yKasbl-
BAIOT a YCTAHOBJIEHHE KOHTUHEHTAJIbHBIX YCJIOBUI B TOYKaX
uccienoBanusa okosio 7500 kajji.H. Ha BeicoTax 15-20 m
COBPEMEHHOI'0 OTHOCUTEJIBHOTO YPOBHSA MOPSL.

4. 06cyxpeHue

IMosiyueHHbIe B X0/e MCCJIeI0BAHNA JJaHHbIe A1 pa3sHbIX
yacTell parioHa HccCJIe[JOBaHUs, TOKA3aI, YTO MOPCKUE paH-
HeroJIolieHOBEIe ocaAKu GOPMHPOBAINCH B JIeZJOBO-MOPCKUX
Y1 MOPCKHUX MEJIKOBOJJHBIX YCJIOBUAX, C HECTaOWUJIBHBIM I0JIO-
xeHreM OeperoBoil JIMHMU. B paHHeM roJioreHe IIPOUCXO-
WM BpeMeHHble CHHXXEHUs U IOBBIIEHHUS YPOBH:A, YTO He
oTpaxxaeTcs B Ipe/lIecTBYIONNX peKOHCTpykuuax. Hanboee
crabuibHBlE YCJIOBUA B NTajleo3aIMBax HabJI0JaIiCh B ONTH-
MyM rosioneHa. (8000-9000 kan.jiH.). Ilocnenyiomiee OTCTy-
IaHye OTHOCHUTEJIbHOTO YPOBHA MOpPA COIPOBOXAAJIOCH
obmuM noxosonanueM. OTCyTCTBUe NPAMBIX AaHHBIX, yKa-
3BIBAIONIMX Ha ITO3JHEHEOIJIEHCTOLIEHOBBIN - T'OJIOI€HOBHIN
BO3pacT MOPCKUX Teppac Bbimie 35 M. 11 45 M. /Il CeBEPHOH
Y I0KHOM YacTH paiioHa MCCJIeIOBAaHUA COOTBETCTBEHHO U
MeJIKOBOJIHble (dopamMUuHKU(bEepOBble KOMILJIEKCH B OTJIOXe-
HUAX HIKHUX TEPPACOBBIX YpoBHeH (10 20 M) yKa3bIBaOT Ha
6os1ee peBHUN BO3paCT BBHICOKUX Teppac. PanuoyriepoaHeie
JaTUPOBKM KOHTHMHEHTAJbHBIX OTJIOXKEHMH, OTHOcCAINecs
K paHHeMy roJionieHy (Serebryannyy et al., 1993 u np.) Ha
HU3KUX TUIICOMETPUYECKUX OTMeTKaX Takke MOATBEPXAaloT
cJieJITaHHBIN BBIBO/I.
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5. BoiBOADI

TakyuM 06pa3oM, BOIIPOC PAHHEroJIONeHOBOU TpaHCrpec-
cuy JJ1A palioHa MCCJIeIOBAHUA OCTAeTCA AVCKYCCHOHHBIM.
YpoBeHb MOpsA B 3TO BpeMs, BEPOATHO, JOCTUTAJ MEHbBIINX
OTMETOK, YeM 3TO CYMTAJIOCh paHee, U ObLJI HecTaOuWJeH,
YTO He oToOpaxaercs B NPEAIIECTBYIOINX PEKOHCTPYKIUAX.
H3yueHHBIEe MOPCKHE OTJIOXKeHUA U popaMuHupepOBbIe KOM-
IJIEKCHl B HUX T'OBOPAT O MEJIKOBOJHBIX JIEJOBO-MOPCKHUX U
MOPCKHUX YCJIOBUAX OCAJKOHAKOIUIEHUA B paHHEM TroJIolieHe
U OBICTPOM CHMXXEHHUU OTHOCHTEJIBHOIO YPOBHA MOpPS IPHU
obmeM noxosiofaHuu. IlojiyueHHble AATHPOBKU KOHTHUHEH-
TaJIbHBIX OCAJKOB MO3BOJIAIT BBIABUTH MOMEHT YCTaHOB-
JIeHUsl KOHTHMHEHTAJIbHBIX YCJIOBHI OCAaJIKOHAKOIUIEHUA Ha
OoTMeTKax 15-20 M OTHOCHUTEJBHOTO YPOBHA MOPsA OKOJIO
7500 xai.J1.H.
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