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ABSTRACT. The first data on the composition of pollen spectra of subrecent lake sediments were
obtained from surface samples of Lake Vodonosnoye and Lake Chernyaevskoye sediments on Zhizhgin
Island, which is located in the southern part of the White Sea. Currently, woody vegetation on the island
grows in small areas and consists mainly of shrubby birch and willow and oppressed pine. The pollen
spectra generally reflect the modern vegetation of the island. The pollen spectra include pollen of tree
species and grasses, which occupy large areas of open meadows and wetlands. Picea and Pinus pollen
found in significant quantities is partly introduced. Abies and Tilia pollen are also likely introduced. The
results of pollen analysis of surface samples will be used for pollen analysis of sediment sequences of the
investigated lakes, which will allow for correct interpretation of the data obtained and a more correct
reconstruction of the island’s vegetation in the past.
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1. Introduction

There are approximately 3,000 islands in the
White Sea, with the vast majority located within the
Kandalaksha and Onega Bays. The botanical diver-
sity of these islands has not been uniformly studied.
Smaller islands exhibit distinct characteristics in the
formation of their natural conditions, which are related
to their position in the water body, distance from the
mainland, and prevailing wind patterns. The flora
of the islands located in the Throat of the White Sea
(Kutenkov et al., 2018) and in the Dvina (Churakova
et al., 2016), Kandalaksha (Kozhin, 2014) and Onega
Bays (Kravchenko et al.,, 2015), which includes the
Solovetsky Archipelago (Kiselyova et al., 2005), has
been investigated. Subrecent pollen spectra of surface
sediments have been obtained for islands located in the
Porya Bay of Kandalaksha Bay (Kozhin et al., 2015) and
the Solovetsky Islands (Sapelko and Subetto, 2014).

The analysis of pollen spectra from surface sam-
ples and their comparison with the modern plant cover
is a crucial step for the accurate interpretation of past
pollen data, which is a key aspect of paleogeographic
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studies in the White Sea area.

2. Materials and methods

Zhizhgin Island (65.199656°N., 36.81787°E) is
located at the entrance to the Dvina Bay, and 5 kilome-
ters north-northwest from Ukht-Navolok Cape on the
Letnij coast of the Onega Peninsula. The area of the
island is ~3 km?. The island lies within the forest-tundra
biome, characterized by mainly grass and sedge coastal
meadows, shrubs of birch and willow trees, occasional
patches of pine and low-growing birch stands, and a
lichen-moss-shrub cover on rocky surfaces. The island
is located in the forest-tundra zone, with predomi-
nantly cereal and sedge-dominated seaside meadows,
shrubs of birch and willow, occasional pine and birch
stands of low stature, and a lichen-moss-shrub cover on
rocky surfaces. Traces of human impact are evident in
the form of derelict buildings and a small landfill site
located 300 m from Lake Chernyaevskoye.

In July 2022, on Zhizhgin Island, geomorpho-
logical, biological, and paleolimnological research
was conducted, including the collection of cores from
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the bottom sediments of lakes at different elevations
(Repkina et al., 2022). Surface sampling was carried
out by Voronkov’s lot from lakes Vodonosnoye (14.1
m above sea level (a.s.l.)) and Chernyaevskoye (3.9
m a.s.l.) using the Voronkov’s lot. The results of the
spore-pollen analysis of the recent samples will assist in
correctly interpreting the findings of the analysis of the
bottom sediment cores.

Lake Vodonosnoye (65.19743°N, 36.80988°E),
located 300 m from the sea, is situated on a marine
terrace with elevations ranging from 15 to 17 m a.s.l.
The terrain is composed of boulders, large pebbles, and
in some areas, swampy areas. The average depth of the
water is up to 1.8 meters Surface sampling was con-
ducted at four points, ranging from depths of 1.8 to 0.6
meters Sediments consist of sandy silt.

Lake Chernyavskoye (65.19450°N; 36.79179°E) is
located approximately 240 meters from the sea and 700
meters from Lake Vodonosnoye. The depth of the lake
reaches up to 1 m. The lake is situated in the southwest-
ern part of an island in a marshy lowland with the west-
ern side opening to the sea. Samples were collected at
three locations at depths ranging from 0.7 to 0.9 m. The
sediments consist of sandy silt with algae inclusions.

3. Results and discussion

Based on the results of the pollen analysis, pol-
len spectra of surface samples from two lakes were
obtained (Fig. 1). The spectra are dominated by the
pollen of tree species, particularly Betula, Pinus and
Picea. Betula nana and Alnus pollen are continuously
present, while Corylus, Abies and Salix pollen are less
frequent. In one of the lake samples, a single Tilia pol-
len grain was observed. The composition of the herbs
is varied, with pollen from Poaceae, Cyperaceae and
Ericaceae being dominant. There is a high pollen con-
tent in ruderal grasses such as Plantago, Rumex and

Artemisia. Among the spores, the following are noted:
Bryales, Polypodiaceae and Sphagnum. Single spore
grains from Lycopodium, Dicranum and Botryhium have
also been found. All samples contain coal fragments,
fungal spores and faunal remains.

The pollen spectra of Lake Vodonosnoye and Lake
Chernyaevskoye are similar in terms of the composition
of tree species present. All samples contain predomi-
nantly Betula pollen. The composition of all lake samples
is homogeneous, with approximately equal proportions
of trees, grasses and other plant species. Notable is the
absence of Salix pollen, which grows on the shores, and
the presence of Picea and Abies, which were not found
near the lake. The herbs reflect the diverse composi-
tion found on the coast. In samples obtained from Lake
Chernyaevskoye, pollen spectra vary depending on the
location of sampling. The wood composition is simi-
lar to that found in samples from Lake Vodonosnoye,
but there is a notable presence of Salix pollen in one
sample (CH3); and the complete absence of Abies
pollen. Picea, pollen from which was detected in all
the pollen spectra from Lake Vodonosnoye and Lake
Chernyaevskoye, was not detected in the vicinity. The
proportion of herbs pollen is significantly higher than
in Lake Vodonosnoye, in two samples (CH1 and CH2)
it predominates. The increase in the concentration of
pollen from the Rumex species, a maritime species of
which was found on the coast, is of particular interest.
The spore content is lower compared to that of Lake
Vodonosnoye, despite its location in a lowland area and
the significant marshland near the eastern shore of the
lake. No spores were detected in one of the samples
(CH2). It should be noted that the analyzed subrecent
spectra contain pollen and spore fragments of both
native vegetation and introduced species from other
islands or mainland areas, for example, pollen grains
of Picea, Abies, and Tilia, which are not found to the
island.
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Fig.1. Pollen diagram of Vodonosnoye Lake (V1, V2, V3, V4) and Chernyaevskoye Lake (CH1, CH2, CH3)
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4. Conclusions

The results of analyzing subrecent samples from
two lakes generally correspond to the current vege-
tation of Zhizhgin Island. The pollen spectra include
pollen from grasses that occupy large areas of open
meadows and wetlands, as well as pollen from woody
vegetation. At present, small forested areas are found
on the island, composed primarily of shrubby birches,
willows, and suppressed pine trees. It is likely that
some of the pine and spruce pollen detected in signif-
icant quantities within the pollen spectra may be of
non-local origin, which should be taken into consider-
ation in future paleoreconstructions. The history of the
development of vegetation on Zhizhgin Island will be
reconstructed using pollen analysis of the bottom sed-
iments sequences from the studied lakes, based on the
results obtained.
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KpaTtkoe coobuienune

OTpakeHHe COBPEMEHHOMH L IMNOLOGY
pacTuTenbHoCcTH 0. JKKruH (benoe mope)  prorrwATER

B NaAMHOCHNEeKTpax 03ép|'|b|x OTAO)KeHMMH BIOLOGY
e —

JleBkoBa JI.H.'*, Canesnko T.B.2, JleouTbeB I1.A.1,
Ky6aunkuii FO.A.!, Penikuna T.10.3

IPIIIY um. A. H. I'epyeHa, Hab. peku Motiku, 0. 48, Cankm-ITemep6ype, 191186, Poccua
2 Mncmumym o3epogederus PAH-CIT6 ®OHL] PAH, yn. CesacmbaHoada, 0. 9, Cankm-Ilemep6ype, 196105, Poccua
3 Hucmumym eeoepaduu PAH, CmapomoHemHblii nep., 0. 29, cmp. 4, Mockea, 119017, Poccus

AHHOTAIIUA. [osyueHsl nepBble JaHHBIE O COCTaBe MAJIMHOCIEKTPOB CyOpeleHTHBIX 03€PHBIX OTJIO-
XKeHui o. JKuXruH, pacrosioxkeHHOM B I0XKHOI 4acTu besioro mMops, M3 IOBEPXHOCTHBIX NpPOO HOH-
HBIX OTJIOXeHUN 03€ép BomoHocHoe 1 YepHsAeBckoe. B HacToslee BpeMsA Ha OCTPOBe IIpOM3pACTalOT
HeOOoJIbIIe [PEeBOCTOM, COCTOAIMME B OCHOBHOM M3 KyCTapHHKOBOM Oepé€3bl M WBBI 1 YrHETEHHOM
COCHHI. [TaTMHOCHIEKTPHI B LEJIOM OTPaXalT COBPEMEHHYI0 pacTUTEJIBHOCTh OCTPOBAa. B majmHOCHeK-
Tpax INpeJcTaBjieHa MbUIbLIa JpeBeCcHBIX IOPOA U TpaB, 3aHMMAOUIMX OOJIbIINe IUIOHAAY OTKPBITHIX
JIyTOBBIX M 3a00JI09€HHBIX IPOCTpPaHCTB. OOHapyXXeHHAasA B 3HAUMTEJIbHBIX KOJIMYECTBAX IbLIbIA Picea
1 Pinus 4acTHUYHO sABJIsieTCA 3aHecEHHOM. [Tbutbiia Abies u Tilia Takke CKOpee BCEro ABJIAETCSA 3aHECEH-
HOU. Pe3yJibTaThl CIIOPOBO-NIBUIBIIEBOTO aHAIM3a IOBEPXHOCTHAIX P06 OyAyT WCIOJIb30BaHbl AJIA CIIO-
POBO-IIBLIBI[EBOTO aHAJIM3a KOJIOHOK JOHHBIX OTJIOXEHUU M3y4aeMbIX 03Ep, YTO MO3BOJIUT IIPABUJIBHO
MHTEpIpPEeTHPOBATh NOJIyY€HHEIE JaHHbIE U 60Jiee KOPPEKTHO PEKOHCTPYHUPOBATh NCTOPUIO0 PACTUTEJIh-
HOCTH OCTPOBA B MPOIIJIOM.

Kiioueauie cnoea: benoe Mope, JXKIkruH, ocTpoBa, NajanHOJIOTUA, CyOpeleHTHEIe CIIEKTPhl, paCTUTEJIbHOCTD,
03€pHBIe OTJIOXEHUS
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1. Beepenue HM3yyeHue CclIOpOBO-NIBUIBLIEBEIX CIIEKTPOB cybOpe-

I[EHTHBIX (IIOBEPXHOCTHBIX) IIP00 1 COIOCTaBJIeHUe UX
C COBpPeMEHHBIM pacTUTEJIbHBIM IIOKPOBOM SBJIETCA
BaXHBIM STalloM JJjiA NpPaBWIBHOM WHTepIipeTanuu
CIIOPOBO-IIBLIBLIEBEIX CIEKTPOB IIPOLLIOr0, YTO SABJIA-
eTcs OOHOM U3 3afjau najeoreorpaduyeckux HUCCIeso-
BaHUI B BesloMOpCcKOM peruosxe.

B Beslom mMope mMeeTcsi OKOJIO 3 ThICSY OCTPO-
BOB, WX [IOJIABJIAIIEE KOJMYECTBO PACIOJIOXEHO B
Kanganakmnickom 1 OHEXCKOM 3a/IMBaX. BoTaHUYeCKUi
COCTaB OCTPOBOB M3yYeH HEPABHOMEPHO. JJIs1 MeJTKuX
OCTPOBOB XapaKTePHEHI JIOKaJIbHbie 0COOEHHOCTH B GOP-
MHPOBAHUM MPUPOJHBIX YCJIOBUM, CBSI3aHHBIE C PACIIO-
JIOKeHVEeM B aKBaTOPUM, YIAJIEHHOCTBIO OT MaTePUKa,
HarpaBJieHrueM BeTpoB. McciietoBaHa (yiopa 0CTPOBOB
B I'opJie Bestoro mops (Kutenkov et al., 2018), B 3asiuBax
Jsunckom (Uypakosa u Ap., 2016), Kannanakiickom
(Koxwun, 2014) u Onexckom (KpaBueHko u fp., 2015),
B ToMm uymciie Ha CosioBerkom apxwurenare (Kucenésa
u 1p., 2005). CyOpelLieHTHbIe AJMHOCIEKTPH IOBEPX-
HOCTHBIX MPOO MOJIyYeHHI AJI OCTPOBOB, PACIIOJIOXKEH-
Hbix B Iloppeli I'yOe Kanpasnakimickoro 3aiuBa (KoxuH
u ap., 2015), u gms CosoBerkux ocTpoBoB (Sapelko
and Subetto, 2014).

2. MaTtepuanbl 1 MeTOAbI

OctpoB Xuxruu (65.199656 c.m., 36.817874
B.[l.) pacrosioXkeH y Bxoja B JIBUHCKUI 3aJUB B 5 KM K
ceBepy — ceBepo-3arany ot Meica YxT-HaBosiok JleTHero
OGepera OHEXCKOro MOJIyOCTpoBa. Iliomanp ocTpoBa
cocrapiisieT ~3 KM2. OCTPOB HAXOUTCSA B JIECOTYHIPO-
BO! 30He, I/le pacnpocTpaHeHbl B OCHOBHOM 3JIaKOBBIE
1 OCOKOBBIE IIPMMOPCKHUE JIyTa, 3apoc/iv O6epé3bl U UBHI
KyCTapHUKOBON (OpMEI, pelikie y4acTKHd COCHOBBIX
1 0epé30BBIX HU3KOPOCJIBIX JPEBOCTOEB U JIMMIAWHU-
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KOBO-MOXOBO€ M KyCTapHHYKOBOE IOKpBITHE KaMeHHU-
CTBIX NoBepxHOCTel. Cjieibl aHTPOIIOreHHOI'0 BO3Jel-
CTBUA IIpeACTaBJIeHbl B BUJe 3a0pOIIeHHbIX 3[aHU U
He6OoJIBIIION CBaJIKU OBITOBBIX OTX0/10B B 300 MeTpax oT
03. YUepHseBcKoe.

Ha o. Xwxrun B uiosie 2022 roma npoBefeHbl
reomopdosiornueckye, O6UoJIOrMYecKre U IajieoJIiM-
HOJIOTMYeCKHe HCCIIeJoBaHusA, BKJIIOYaImue oToop
KOJIOHOK [JOHHBIX OTJIOXKEHUH 03€p, pacrooXeH-
HBIX Ha pa3HBIX BBICOTHBIX oTMeTkax (PemkuHa u ap.,
2022). OT6Op MOBEpXHOCTHHIX MPOO MPOBOJAUICA
notrom BopoHkoBa u3 03ép BomoHocHoe (14.1 M Haf
ypoBHeM Mops (H.y.M.)) u UepHseBckoe (3.9 M H.y.M.).
PesysibTaThl CIIOPOBO-NBUIBLIEBOr0 aHAJIM3a CyOpeleHT-
HBIX Ipo0 MOMOIYT KOPPEKTHO WHTepIpeTHpOBaTh
pe3yJIbTaThl CIOPOBO-MBLIBLIEBOIO0 aHajM3a KOJIOHOK
JIOHHBIX OTJIOXXEHUI.

03. BogoHocHoe (65.19743°c.m1.; 36.80988°B.11.)
Haxoautesa B 300 M OoT Mopsi Ha MOPCKOIl Teppace c
BeicOTaMU 15-17 M H.y.M, CJIOXKEHHOH BajlyHaMHu U
KPYTHOM rajibKoii, MectamMu 3a00JIOUeHHOU, cpenHss
riry6uHa Ao 1.8 M. OT60p MOBEpXHOCTHHIX P06 MPOBO-
AWIcA B UETBIPEX TOUYKax Ha rirybuHax oT 1.8 m go 0.6
M, OCaJIK{ MpeJiCTaBjIeHbl ONleCYaHEeHHBIM HJIOM.

0O3. UepHsesckoe (65.19450°c.m1.; 36.79179°B.1.)
HaxoguTcAaB 240 M oT MopA U B 700 M oT 03. BogoHOCHOe,
r1yOuHsl 7o 1 M. PacnosiockeHo B 0ro-3anagHol 4acTu
ocTpoBa B 3a00JI0YeHHOIN HHU3WHE, 3amaJHOU YacTbhio
OTKphIBaeTcA K Mopio. OTOop mpo0 NpousBOAWJICA B
Tpéx Toukax Ha riayounax 0.7-0.9 M, ocagku npecTas-
JIAIOT OlleCYaHeHHBIN WJI ¢ BKJIIOUYEHUAMU BOJOPOCJIEH.

3. Pe3ynabTatbl M 06Ccy)xpeHue

[Io pesysnbTaTaM CHIOPOBO-NBUIBLIEBOTO aHa-
J13a MOoJIy4YeHbl NaJMHOCIEKTPhl IOBEPXHOCTHBIX P06
nByx o3ep (Puc.l). B cnekrpax mpeobJiafjaeT IbLIbLA
JIpeBecHBIX IOpO/l, penMyIiecTBeHHO Betula, Pinus u
Picea. TlocTosHHO npucyTcTByeT Betula nana un Alnus,
pexe Corylus, Abies u Salix. B ogHOll n3 mpolb 03.

BonoHOCHOrO OTMe4YeHO OOHO MbLIbIeBoe 3epHO Tilia.
CoctaB TpaB pa3HooOpaseH. [loMHUHHpYyeT IbUIbIA
Poaceae, Cyperaceae u Ericaceae. Bricokoe conepxa-
HUe MBUIBIE pyAepasibHBIX TpaB — Plantago, Rumex,
Artemisia u fp. Cpeu CHOpPOBBIX OTMeueHHl Bryales,
Polypodiaceae u Sphagnum, BcTpedarTCs eqUHUYHBIE
3épHa Lycopodium, Dicranum wu Botryhium. Bo Bcex
obpasijax 0TMevalTCcsA YacTHUIIBL YIJiA, TPUOBI U OCTAaTKU

dayHbL
4. 06cyxpenue

CriopoBO-TIBLIBLIEBBIE CIIEKTPHI 03€p BoioHOCHOE
1 YepHseBCcKOe WMEIOT CXOACTBO, BEIpAXX€HHOE B
cocTaBe ApeBecHHIX Mopoj. Bo Bcex mpobax mnpeobJia-
naet nbutbLa Betula. Coctas Bcex 1pob 03. BogoHocHoOro
OTHOPOJIeH; [10JIA JApeBeCHHIX, TPaB U CIIOPOBBIX MpU-
MepHO OIMHAKOBHL. IIprMeuaTesIbHO OTCYTCTBUE
neUIBIBL Salix, pacTymiell Ha Geperax, U IPUCYTCTBUE
XBOHMHBIX TopoJ Picea u Abies, koTopsle He OGbLTH OOHa-
pPyXeHsl BOJIM3U o3epa. B TpaBax oTo6pakeHO pasHOO-
6pasue cocTaBa, KOTOpOe NpeACTaBJIeHO Ha mobepexse.
B npo6ax 03. UepHsAeBCKOI'0 MaJIMHOCIEKTPEl MEHAIOTCS
B 3aBHCUMOCTU OT TOYKMU IpobooTOopa. JpeBecHBIN
COCTaB CXOX C OJIy4eHHBIM B [Tpo6ax 03. BogoHOCHOTO,
HO OTMedYaeTcsl MPHCYTCTBUe MbUIbILEl Salix B OmHOM
npo6Ge (Y3) U moJiHOe OTCYTCTBHE MbLIbLIEL Abies. Picea,
IBUIBIIA KOTOPOH Hali/leHa B COCTaBe BCeX IMaJINHOCIIEK-
TPOB 03. BomoHocHOro u 03. YepHseBckoe, He ObLIa
obHapyxeHa BOJIM3U. J[0JIS MBUIBLEI TPAB 3HAUNUTEJIBHO
6osbllle, yeM B 03. BomoHocHoM, B AByx mpobax (Ul
n Y2) oHa mpeobisamaer. IIpuMeuaTesnpHO yBesnde-
HUe cofepXaHus MBUIBIE Rumex, MPUMOPCKUIN BUJ
KOTOpOro ObL1 0OHapyXeH Ha mobepexbe. OTMeuaeTcs
MaJjioe IO CPaBHEHUIO CO CIEKTpaMu 03. BogmoHOCHOrO
coJlepkaHye CIIOPOBBIX, HECMOTPA Ha PAacIoJIoXeHUe
B HU3MHe U 6O0JbIIyI0 3a60JI04eHHOCTh TEPPUTOPUM
y BocTouHOro Oepera. B oxHoi1 u3 mpo6 (U2) cnopsl
He OOHapyXeHHl. M3yueHHble cyOpelleHTHbIe CIEKTPEI
COCTOSIT U3 IBUJIBIIBL U CIIOP KaK JIOKAJIbHOM pacTUTeIb-
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HOCTH, TaK U 3aHeCEHHOM IbLIbLEI C APYTHUX OCTPOBOB
WIN MaTepuKOBOHN 30HBL, HampuMmep, IbuUibLa Picea,
Abies u Tilia, He BCTpe4eHHBIX Ha TEPPUTOPUU OCTPOBA.

5. BoiBOABI

Pe3ybpTaThl 3yueHUsA CyOpelleHTHBIX P06 ABYX
03€p B II€JIOM OTPaXalT COBPEMEHHYIO PACTUTEJb-
HOCTb 0. JKukruH. [TaJIMHOCIEKTPHI BKJIIOYAKOT B cebs
MBUIBLY TPaB, 3aHUMAIOIUX GOJIBIINE [LJIOMIA 1 OTKPHI-
TBIX JIYTOBBIX U 3a060JI0Y€HHBIX TPOCTPAHCTB, U MBUIBIY
JIPEBECHOI PACTUTEJIBHOCTU. B HacTrosiiee BpeMs Ha
OCTPOBE MPOM3PACTAIOT HEOOJIBLINE APEBOCTOU, COCTO-
AYie B OCHOBHOM U3 KYCTapHUKOBBIX GEPE3bI M MBHI U
yTHETEHHOI COCHBI. BeposATHO, 06HapyXeHHas B 3HAUU-
TEeJIPHBIX KOJIMYECTBAX B MBUIBLIEBBIX CIEKTPAX MBUIbIA
COCHBI U €JI YaCTUYHO ABJISAETCA 3aHOCHOM, YTO He00X0-
JMMO YUYUTHIBATh NMPU JAJIbHEHIINX MaJIEOPEKOHCTPYK-
usAx. Mictopus pasBUTUA paCTUTETBHOCTH 0. JKKTUH
Oy[eT BOCCTAaHOBJIEHA C TOMOIIBI0 CHOPOBO-TIBLIBIIE-
BOTO aHajM3a JOHHBIX OTJIOXXEHUI M3yYaeMBIX 03ep C
KCIOJIb30BaHUEM IOJIyYE€HHBIX Pe3YJIbTaTOB.
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