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Abstract. The formation of Lake Kuikkalampi, located on Lunkulansaari Island in the north-eastern part of
Lake Ladoga, is associated with the beginning of the regression of Lake Ladoga in the late Holocene after
the end of the Ladoga transgression. Dynamics of terrestrial vegetation and the processes of lake formation
and development were reconstructed by means of pollen, plant macrofossils, testate amoebae and cladocerans
analyses of lake bottom sediments. Lake Kuikkalampi was isolated at 3,200 cal. BP. After the period of
initial overgrowing, coastal paludification started at 2,200 cal. BP. In the last 700 years, an increase in the
eutrophication of the lake has been noted. The results of cladoceran and testate amoebae analyses confirmed
the possibility of using macrophyte pollen to indicate lake level changes.

Keywords: lake isolation; lake overgrowing; macrophytes; pollen; plant macrofossils; Cladocera; testate amoebae

Funding. The study contributes to the State Research Program of the Institute of Limnology — St. Petersburg
Federal Research Center of the Russian Academy of Sciences on topic No. FMNG-2024-0001 and was
financially supported by a grant of Russian Science Foundation No. 24-14-00065 (testate amoeba and
cladoceran analyses).

For citation: Sapelko T.V., Gazizova T. Yu., Mazei N. G., Tsyganov A. N., Pastukhova Yu.A., Komarov A. A.,
Korneenkova N. Yu., and Mazei Yu.A. (2026) Ecosystem dynamics of the recursive Lake Kuikkalampi during
the Late Holocene regression of Lake Ladoga. Geomorfologiya i Paleogeografiya. Vol. 57. No. 1. P. 193-210
(in Russ). https://doi.org/10.7868,/S2949179726010103

194



OUHAMUKA DKOCUCTEMBI OCTPOBHOI'O O3EPA KYUKKAJTAMIIU /

195

ECOSYSTEM DYNAMICS OF THE RECURSIVE LAKE KUIKKALAMPI

1. BBEAEHHUE

OcCTpoBHEBIE 03epa ABJISIOTCS IIEHHBIM HCTOYHUKOM
vHbopMaluu 06 UCTOpUU Gosiee KPYITHOTO BojgoeMa,
Ha KOTOPOM pacIojioXKeH ocTpoB. M3yyeHue ocTpoB-
HBIX o3ep JlamoxkcKoro o3zepa, pacmoJOXKeHHBIX Ha
pPa3HBIX aOCOJIOTHBIX OTMETKAX, TTO3BOJISIET IIPOBECTH
PEKOHCTPYKILIUIO U3MeHeHUs1 YpoBHs Jlagoru. 3Hauu-
TEJIbHBIM COOBITHEM B UCTOPUM pa3BUTHsI JIamoxkcKoro
o3epa SABJsIeTCs TpaHCIpeccuBHas (a3a ozepa cyb0o-
peajbHOro nepuoaa, BriepBble BblaeaeHHas B 1893 T.
He I'eepom u o6ocHoBanHas k0. Aiinno (Ailio, 1915).
Oxo10 5.7 THIC. 1. H., B CBSI3U C M30CTATUYECKUM IT10/I-
HATHEM TEPPUTOPUH, TIPOU3OIUIO U3MEHEHE HATIpaB-
JIeHUsI BOMHOTO CTOKa B banaTuky o3epHoii cucTeMbl
Caiima B OB yactn ®UHAIHINMT, YTO CITOCOOCTBOBA-
JIo oOpa3oBaHuio p. ByoKchl, yepe3 KOTopylo Boia Ha-
yaja nocTymnarh B Jlagoxckoe o3epo (Cyberto, 2009 1.;
Saarnisto, Grunlund 1996; Dolukhanov et al. 2009).
ITo umerommMcs JaHHBIM, MAaKCUMaJIbHOTO YPOBHS
03epOo JOCTUINIO 0KOJIO 3.35 ThIC. 1. H. (Saarnisto 2012;
Virtasalo et al., 2014 u np.), 4TO NPUBEIO K MPOPHIBY
JIAIOXKCKUX BOJI B IOXKHOM YacTH 03epa U 00pa3oBaHUIO
p. Heseol. I1pu 3TOM paHee B TeUeHUE TOI0IEHA CTOK U3
Jlamoru cymiecTBoBal B ceBepHOIt yacTn Kapeabckoro
nepeieiika yepe3 XeMHUOKCKUIA TTpoJiuB (AleKcaH-
apoBckuit u ap., 2009; Cyo6erto, 2009; Dolukhanov
et al., 2009 u np.). HecMoTpsl Ha AJIUTENIBHYIO UCTO-
puIo uccienoBaHuii Jlamoxckoit TpaHcrpeccuu, 10 CUX
MOp OCTaeTCss MHOXECTBO AMCKYCCUOHHBIX BOIIPOCOB
0 CaMOM CYIIIECTBOBAaHUM 3TOM TPAaHCTPECCUU, €€ BO3-
pPaCTHBIX paMKaX, YPOBHSX, TIJIOMIAaN pacIpocTpa-
HEeHUS U TIpuYrHaxX BO3HUKHOBeHUs. [IpoBeneHHbIE
K HACTOSIIIEMY BPEMEHU MCCIeI0BaHUS MTOKA3bIBAIOT,
YTO pa3BUTHE TPAHCTPECCUM HOCHIIO CIIOXHBIN Xa-
paktep (Canenko u np., 2018). B ¢Bs3u ¢ HeoguHaKO-
BBIMU CKOPOCTSIMU MOIHSTUSI OEpEeroB TpaHCIPeCcCUs
B CEBEPHOM U1 10KHOI yacTsx Jlagoru mpoucxonuia
C Pa3HOI CKOPOCTHIO U aMIUIUTYI0K. MaKCUMaIbHbIi
ypoBeHb JIagoxXCKoii TpaHCTpeCcCUU pa3Hble aBTOPHI
onpenensor B 14—15 M Han y. M. — B FOxHom Ilpu-
Jagoxbe 1 okoiao 20—21 m Ham y. M. — B CeBepHOM.
Hcxonst u3 aTUX JaHHBIX, HAUOOJBILWI TPAAUEHT U3-
MEHEHMUS BBICOTHI OEperoBoit TMHUM, CHOPMUPOBAH-
HbII JIagoXCcKoii TpaHCTrpeccueli, OT CEBEpHOM 4acTu
03€pHOM KOTIIOBUHEI K I0XKHOI1 IT0 BOCTOUHOMY Oepery
COCTaBJISIET 4 CM/KM, a IOTOJHUTENbHBIN, C(HOPMUPO-
BaHHBII B Xoe perpeccuu, — 2,3 cM/kM. I1o 3anagHo-
My Oepery Jlagoru Ha KapenbckoM nepelieiike BEICOTa
OeperoBoii TMHUU Takke yMeHbinaeTcsa ¢ C3 Ha OB,
Ho ¢ rpagueHToM 3—4 cm/km (JIuiiBa u ap., 1971; Ko-
meuykuH, 1990; AmanTtos, 2014; Cy6erto, 2009; Ca-
nesko u ap., 2019).

[Mpeapiayiye majeoIMMHOJIOTMYECKHE UCCIeNoBa-
HUSI OCTPOBHBIX 03€p C MCIOJIb30BaHUEM OOTaHMYE-
CKHX METOIOB TTO3BOJIMIIN MPOSICHUTD PSII BOIIPOCOB,
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CBSI3aHHBIX C JIag0XCKOI TpaHCTPECCUEH U TTOCIEAYIO-
UM MEPUOAOM perpeccuu. MsyueHne JOHHBIX OTIIO-
KeHU o3ep 0-Ba [lyTcaapy MeTOIOM CIIOPOBO-TIBLIb-
LIEBOT'0 aHaJIM3a MMoKa3ajlo paclpocTpaHeHUEe MaKpo-
¢uToB Ha Bcex aTanax pa3putus o3ep (Camnenko u ap.,
2014; Canenko, Kopueenkona, 2017). Ha mpumepe
o3ep o-Ba JIyHKyJaHCaapy yaaaoch YCTAHOBUTD CBSI3b
U3MEHEHUII TAKCOHOMUYECKOTO COCTaBa U OOMIUS
MbUIbLBI MAKPO(PUTOB C TPAHCTPECCUBHO-PETPECCUB-
HBEIMU (pazamu pa3Butus Jlagoxckoro o3epa (I'azuzo-
Ba, Canenko, 2020). YcTaHOBIEHO MCUE3HOBEHUE Ma-
KpO(UTOB WIN CHUXEHHUE UX PACIPOCTPAHEHMUS B e~
PEXOIHBIN TTepuoa U3OJISLIUN OCTPOBHOTO o3epa. Jlist
MOATBEPKAECHUS MOJyIeHHBIX BEIBOIOB IO UCIIOJB30-
BaHUIO MAaKpO(UTOB IJIsI PEKOHCTPYKLIMYA U3MEHEHMUS
ypoBHs JIagoxcKoro o3epa Ha OIHOM U3 03ep 0-Ba Ba-
JlaaM ObLIO MPOBENEHO KOMILJIEKCHOE HUCCeN0oBaHUe
KOJIOHKU JOHHBIX OTJIOXEHUI, B pe3yJIbraTe KOTOPOTO
CBSI3b JMHAMUWKM IbLUIBIEI MAKPO(PUTOB C U3BMEHEHM -
eM ypoBHS# JlagoxXcKoro o3epa Obljia MOATBEPKIEHA
C MOMOIIIbIO aHaJIM3a PACTUTEIbHBIX MAKPOOCTATKOB,
JUATOMOBBIX BOOOPOCIIEH 1 TUTOJIOTUUECKUX XapaKTe-
puctuk (Canenko u ap., 2023).

ITomMrMoO O0TaHUYECKUX UHAMKATOPOB COCTOSIHUS
03€ep B MPOIIJIOM, BaXXHYIO POJib B TOHUMaHUN 3TUX
MMPOIECCOB UTPAIOT 300J0TMYECKME WHIAUKATOPHI,
TaKHe KaK OCTaTKM KJIagolep U PaKOBUHHBLIX aMed
(CmupHoB, 2010). Knagouepsl SIBASIIOTCS ONHUMU U3
HanboJiee MacCCOBBIX KOMITOHEHTOB O3€PHBIX 3KOCU-
creM. Bricokoe sKoyornueckoe pasHooOpasue Io-
3BOJISIET UM 3aHMMAaTh IIPAKTUYECKU BCE BOAHBIE OMO-
TOMBI, BKJIIOYasl Tejlaruajib, OTKPBITbIE MEIKOBOIbS
W 3apOCJU BOAHBIX U YACTUYHO MOTPYKEHHBIX pac-
tennii (KopoBumnackmii u np., 2021). YacTb TaKCOHOB
BelleT INIAHKTOHHBIM 00pa3 XU3HU, IpYrue CBSI3aHbl
¢ pa3nuyHbIMU cyocTpaTtamMmu. COOTHOIIIEHUE OCTaT-
KOB IIJIAHKTOHHBIX U JIUTOPaJbHO-3apOCIeBbIX TaK-
COHOB KJIAZIOLIEP B JOHHBIX OTIOXEHUSIX IMO3BOJISIET
CYIUTh 00 U3MEHEHUSIX YPOBHS BOMILI, a TAKXKE O CTe-
neHu pa3BuTus 3apocieit Makpopuros (Hofmann,
1998; Nevalainen et al., 2011), 4To y:Xe IToKa3ajao CBOIO
5 (PEeKTUBHOCTH B MpeIBAPUTEIBHBIX UCCIEIOBAHM -
SIX TOHHBIX OTJIOXEHUI o3ep o-Ba JIyHKymIaHcaapu
(Pastukhova et al., 2024).

B oTinyure oT Ki1agouep, pakKOBUHHBIE aMeObl SIB-
JISTIOTCS TIPEUMYIIECTBEHHO OEHTOCHBIMU OpraHn3Ma-
MU (TUTAHKTOHHBIE (DOPMBI PEIKM 1 HEMHOTOYUCIICH -
HbI). PakoBUHKM amMe0 3a4acTyio UHKPYCTUPOBAHBI
MUHEPATLHBIMM YaCTUIIAMU W 00J1a1al0T 60Jiee BBICO-
KUM YAESITbHBIM BECOM, IO CPaBHEHUIO C TIOKPOBAMHU
KJIaIolep, B pe3yJIbTaTe Yero X paKOBUHKHU B ropas-
JI0 MEHBbIIIel CTEIeHU MepeMellaloTcs mocie Tuoenu
>)KMBOTHOT'O U UHTETPUPYIOTCS B TadolleHO3 BOJIU-
3u MecT ux oouranus (Tsyganov et al., 2018; Zharov
et al., 2024). CoBMecTHOE UCIIOJIb30BaHUE KJIAMOLIEP
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Puc. 1. Paiion uccnenoBanus c pacnojoxeHuem o3. Kyiikkanamnu. UctouHuk kapTorpacdryeckoit OCHOBBI —
https://yandex.ru/maps/10933/republic-of-karelia/geo/ostrov_lunkulansaari/1575039967/?11=31.812427%2C61.313796&z=11.11

Fig. 1. The study area with the location of Lake Kuikkalampi. Source of the base map —
https://yandex.ru/maps/10933/republic-of-karelia/geo/ostrov_lunkulansaari/1575039967/?11=31.812427%2C61.313796 &z=11.1

¥ PAaKOBUHHBIX aMe0 B Ka4eCTBE MaJICOMHINKATOPOB
naeT GoJiee TTOTHOE TIPEACTaBIIEHNE O JMHAMUKE KO-
CHCTEM U U3MEHEHHUSIX OTIEIBbHBIX (DAKTOPOB CPEIbI
B npouuioMm (Mazei et al., 2020).

Llenpio HacTosIIIETO MCClienoBaHus Ha o-Be JIyH-
KyJlaHCaapy SBJISETCA PEKOHCTPYKIIUS STAIOB MU30-
nsmy 03. Kyiikkarammnu ot JIamoxkcKoro o3epa 1 ero
JIaTbHEWIIIero pa3BUTHS, YTO BHOCUT BKJIAI B TUCKYC-
CHOHHYIO TTpo0JIeMy M3MeHeHUsT ypoBHS JlagoskcKoro
o3epa BO BTOPOIi TTOJIOBUHE roJjiolieHa. BaxHoii co-
CTaBJISIONICH MCCIEIOBaHUSI TAKXKE SIBJISIETCST METOIM -
yecKas OlleHKa BO3MOXHOCTH MCITOJIb30BaHMS TTHUTh-
6l MaKpO(MUTOB IJIST U3MEHEHUS YPOBHS 03ep. s
MTOATBEPXACHUS BBIBOIOB, CACTAHHBIX HA OCHOBE T1a-
JIMHOJIOTMYECKOTO aHaJIN3a, BIIEPBEIC IJIT OCTPOBHBIX
o3ep JlamoxcKoro o3epa IMpUBIICYEHBI KIalOlePHBIMA
W PU3OITOTHBIN METO/EL.

2. PAMOH UCCIEJOBAHUA

Octpos JlyHkynaHcaapu pacrnojoxeH B CB yactu
Jlamoxckoro o3epa (puc. 1) B mog3oHe cpenHeil Taiiru.
OH BoITAHYT ¢ C3 Ha FOB u umeet miuHy okoso 17 km
1 MaKCUMAaJIbHYIO IIIMPUHY OKoJIO 4 KM. B HacTosmiee
BpeMs CpemHeTomoBas TeMIlepaTrypa Ha OCTPOBax Ce-
BepHOI yacTu JIamoxXcKOro o3epa COCTaBISET OKOJIO
+3.6°C. CpenHsig 3UMHSII TeMIlepaTypa Bo3ayXa 31ecCh
KoJiebiercda or —6.5 no —10.0°C, netHsasa — +16.0—
18.5°C. CpenHeronoBoe KOJIMYECTBO OCAIKOB COCTaB-
nseT ot 600 mo 850 mMm/rox (CrenmaHoBa u mp., 2021).
Ha octpoBe npeo6ianaroT cocHOBbIe (Pinus sylvestris)
u enoBble Jeca (Picea abies) c ipumecblo Oepe3bl
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(Betula pubescens). XapakTepHbl TOI30JUCThHIE TTOYBHI.
Ha ocTpoBe pacmnonoxkeHo MSATh 03ep.

O3zepo KyiikkagaMnu HaxogUTCs B I0XKHOI 4acTu
ocTpoBa. B Hacrosiiee BpeMsl OHO MPeACTaBIsIET CO-
0o0Ii HeOOoJIBIION 3apacTalolIMii BOJOEM ITLIOLIAIbIO
12 ThIC. M2 1 MAaKCUMAaJIbHOI TJTYOMHOI 0KOJIO 2.8 M.
VYpe3 o03. KylikkajiaMIii pacrnojioxkeH Ha adbc. OTMeT-
Ke 17 M Hag y. M., TIpM COBpeMEHHOM ypoBHe Jlamox-
cKoro o3epa — 5 M Han y. M. O3epo OKpPYKEeHO CILIaBU-
HoI1 B O0oJIbIIeH YacTU MaJIOMOIIIHOI M oOpa3yrolieit
aara-KoMIuieKchl. BomHO-00JI0THAsI pacTUTEIbHOCTD
MpeacTaBieHa B OCHOBHOM Rhododendron tomentosum,
Andromeda polifolia i Eriophorum angustifolium.
Bcerpeuarorcs takxe Menyanthes trifoliata, Rubus
chamaemorus, Vaccinium oxycoccus, Vaccinium
uliginosum, Empetrum nigrum, Lysimachia thyrsiflora,
Drosera rotundifolia, Scheuchzeria palustris, Carex
rostrata, Carex limosa.

3. MATEPUAJIbI U METONKA

B pamkax najgeoimMHOI0TUYECKUX UCCIENOBAHMIA
HMucturyra o3eposencHust PAH octpoBHBIX 03ep Jla-
noxckoro o3depa (Sapelko et al., 2020) Ha o-Be JIyH-
kymaHncaapu B 2017 r. PycckuM 6ypoM oToOpaHBI KO-
JIOHKU JTOHHBIX OTJIOXEHUI 1 criiaBuHbI 03. Kyiikka-
Jsamnu (17 M Han y. M.). KonoHka TOHHBIX OTJIOXEHU
MoITHOCTEIO 50 cM (61°18.1824" ¢.1r.; 31°52.0062" B. 1.)
¢ mryouHsl 2.8 M (puc. 1) u3ydeHa ¢ IIOMOIIBIO CITOPO-
BO-TIBIIBIIEBOTO, PU3OIOIHOTO 1 KJIAHOLIEPHOTO aHAJTN -
30B, a TAKXKE PaIMOYIIepOIHOTO naTupoBaHus. Pactu-
TeIbHbIE MAaKPOOCTATKN B JOHHBIX OTJIOXKEHUSIX 03epa
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Tabmuna 1. PaguoyrineponHblil Bo3pacT JOHHBIX OTJI0XeHUI 03. KylikkagaMnu

Table 1. Radiocarbon age of Lake Kuikkalampi sediments

JlaGopaTopHbIiii Marepuan Bospacr
Iny6una, m
HOMEp AaTHpOBaHUs 4C n. 1. KaJIMOPOBAHHBIi (Kasl. 1. H.)

OpraHoreHHas 1057—1017 (40.9%)

GZ10836 2.93-2.95 — 111020 1013-959 (53.7%) 101030
OpraHoreHHas 3066—2926 (90.7%)

GZ10835 3.19-3.21 — 2865120 2900—2885 (4.2%) 2985+45
OpraHoreHHast 3450—3330 (83.7%)

GZ10834 3.26—3.28 — 3150+35 3290—3258 (11.2%) 3370+50

BCTpEYaIrCh B OUeHb HE3HAUUTEIbHBIX KOJUUECTBAX,
B CBSI3M C Y€M OTAEJbHO ObLJI OTOOpaH KePH MOIIHO-
CTBIO 65 CM CO CIUTaBMHBI B 6 M OT Oepera o3epa ISt
MPOBEIEHMST aHAJTU3a PACTUTEIBHBIX MAaKPOOCTATKOB.

Hns onpeneneHust BO3pacTa OTJIOXEHUI 0TOOpaHO
Tpu obpasua (tad. 1). PanuoyrieponHoe natupoBa-
HUE MPOBEAEHO C UCIIOJb30BAHUEM YCKOPUTEIbHOMN
Macc-criektpometpun (AMS “C). AHanu3 BBINONHEH
B locynapcTBeHHOI KJIIOYEBOU 1abopaTopuu U30-
TOITHOM TeoXxuMun MHCTUTYT reoxuMuu B ['yaHdKoy
Kwuraiickoit Axagemun Hayk (State Key Laboratory
of Isotope Geochemistry, Guangzhou Institute
of Geochemistry, Chinese Academy of Sciences,
Guangzhou, China). PaguoyriaepoaHbie maThl OT-
KaJauOpoBaHbl C MOMOIIBIO KaTUOPOBOYHOU KpU-
Boii IntCal20 (Reimer u ap., 2020) B makete “clam”
(Blaauw, 2010) ¢ UcroJb30BaHUEM SI3BIKOBOIT Cpebl
R (R Core Team, 2023). Monenb “Bo3pacT—riayouHa”
MOCTPOEHA C UCIOJIb30BaHUEM 0aiieCOBCKOTo MOaxXoaa
B nakere “rbacon” (Blaauw, Christen, 2011). Bo3pact
OTJIOKEHUI B TEKCTe yKa3aH B BUJE KaJUOPOBAHHBIX
JleT Ha3an (Kaj.JI. H., 20).

OG6pa3subl JOHHBIX OTJIOXEHUI 1JIS1 CIIOPOBO-TIbLIb-
LIEBOTO aHaJIN3a OTOMpaInCh ¢ MHTepBajioM 2 cM. Bee-
ro 6bUTI0 U3y4YeHo 25 obpasuoB. TexHuyeckast Moaro-
TOBKa MPOBOAMJIACH MO MOTUbUIIMpoBaHHOI B MHCTH-
TyTe o3epoBeneHus PAH cemapalimoHHOI METOAMKE
B.I1. I'pnuyka (I'pnuyk, 1940) ¢ ucnoiab3oBaHMEM Ka-
JIMHA-KaIMUEBOM TSXKEJIOM XKUIKOCTU C YyAEIbHbBIM Be-
coM 2.28. OnpeneneHue NbUIbLBI U CIIOP MPOBOAMIOCH
¢ nomombio Mukpockorra MUKMEI-6 ¢ 40-kpaTHbIM
yBenuueHueM u atiacoB (KymnpusHoBa, AnemuHa,
1972, 1978; bobpos u ap., 1983), a TakKe KOJUIEKLIUUA
MHO3 PAH. [na kaxnoro oo6pasua ObLIO MOACYMTA-
HO He MeHee 250 MbUIbLIEBBIX 3¢pEeH APEBECHBIX TOPO/I.
[TocTpoeHue CIOPOBO-MbUILLEBON AUarpaMMBbl OCY-
LIECTBISJIOCH C TToMolibio mporpamMsbl Tilia (Grimm,
2004). ITpoueHThl pacCYUTHIBAIMCH OT OOIIE CyM-
MBI TIBLIBLIBI JepEeBbEB, TpaB U crop. Takxke ObLIO
MPOaHAJIN3UPOBAHO 6 TOBEPXHOCTHHIX P06 JOHHBIX
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OTJIOXKEHUI, OTOOpaHHBIX U3 TPeX M3ydyaeMbIX 03ep
octpoBa (I'asuzosa, Camnenko, 2020) (puc. 1). Ha o3.
Kyiikkanammnu ¢ momolibio Jiota BopoHkoBa oToOpa-
HbI TIOBEPXHOCTHBIE MTPOOBI C IIyouH 2.2, 2.48 11 2.80 M.

OO0pa3ibl JOHHBIX OTJOXEHUI IJIsI KJIaA0LepHOIo
1 PU3OIOAHOIO aHAJIM30B OTOMPAIUCh C MHTEPBAJIOM
2 cM. Beero obu10 m3ydeHo 18 o6pasnos. s Kiaano-
LIEPHOTO aHaJiu3a K HaBecke Maccoit 1 r mobassiiu
JUCTUJIMPOBAHHYIO BOAY, aKKypaTHO MepeMellinBa-
JIM, TocJie yero ¢ nomoliiisto no3aropa 0.05 M cmecu
MepPEeHOCWIN Ha MTPEeAMETHOEe CTEeKJI0, 100aB/sUIn Ka-
U0 MIMIEPpUHA, HAaKPbIBaJIM MOKPOBHBIM CTEKJIOM
u npocmarpuBanu npu 100—400-kpaTHOM yBeauue-
Huu (Gannon, 1971). Yuet knagouep Beacst 10 oOHa-
pyxenus 200 octatkoB. [IBoliHbIE CTBOPKM 3aCUUThI-
BaJINCh KaK OAUH ocTaTok. [IpeanoureHus cpeabl o0u-
TaHUs oNpeaensiiuch no faHHbIM Bjerring et al. (2009)
u Bledzki, Rybak (2016).

st p¥30MoaHOTo aHajlu3a MOAroTOBKa 00pa3lioB
JIJ1s MUKPOCKOTIMPOBaHUSI TPOBOAMIACH TTO METOAM-
K€, OCHOBAaHHOI Ha MPUTOTOBJICHUU CYCIIEH3UU B Je-
MOHU3UPOBAHHOM Boje (B TeueHUue 24 1), nmepeMelm-
BaHMU, puasTpoBaHuu (pasmep stuen 500 MKM) U mo-
CJIeIYIOIEeM OCaXICHUU U KOHILIEeHTpupoBaHuu (Mazei
et al., 2007). KoHueHTprpoBaHHbIE TPOOBI U3yYaAJINCh
npu 200-KpaTHOM YBeJUUYEHUHU C TIOMOILbIO CBETOBO
MUKPOCKOITMHU [0 TeX MOp, MOKa B KaXI0M oOpa3slie
ObL10 TIoAcuuTaHO He MeHee 150 ocobeii. PakoBuH-
Hble aMeObl OIpeaeIsUINCh IT0 pyKoBoacTBaMm (Maseid,
Lprranos, 2006; Tsyganov et al., 2016). JluarpaMmbl
pacnpeneneHusl Kjaaaolep U pakOBUHHbBIX aMe0 Mo-
CTPOEHBI C UCMOJIb30BAHUEM SI3bIKa MTPOrpaMMUPOBa-
Hus1 R (R Core Team 2022) 1 makeTHbBIX MPUTOXKEHMS
K HeMy: “rioja” (Juggins 2017) u “analogue” (Simpson,
Oksanen 2020).

OO0pa3s1bl 111 00TAHUYECKOro aHaIM3a CIIaBUHBI
oTOMpannch ¢ UHTepBajioM 5 cMm. OnpeneneHue pac-
TUTEJIbHBIX MAaKPOOCTATKOB BBITIOJHSJIOCH MOA MU-
KpockoroM ¢ 80-KpaTHbIM YBEJIMUYEHUEM C UCITOJIb30-
BaHUEM aTjacoB-onpenenuteneii (JlomOpoBckas u ap.,
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Fig. 2. Depth—age model for sediments of Lake Kuikkalampi.

1959; Kau u ap., 1977). Buasl TopdoB onpeneasyiuch
no kinaccupukanuu C. H. TropemHoBa (TropeMHOB,
1976). OueHKa THAPOJOTHYECKOTO peXrUMa MpoBe-
JIeHa ¢ MpUMEeHEeHWeM WHIeKca BIIaXHOCTU. JlaH-
Hast METOIUKa 0a3upyeTcs Ha TIPUCBOCHUH PACTEHU -
siM-Top(hooOpa3oBartesisiM 6aJIOB B 3aBUCUMOCTU OT
WX OTHOIIEHHUS K YCJIOBUSIM BogHOTO pexxnma (EmmHa,
IOpkosckas, 1992). HaumeHblum 6aiom olieHUBa-
IOTCSI IepeBbsI, KYCTApHUKM, KyCTAPHUYKH, HANOOJTb-
UM — TUTIEPTUAPOPUIBbHBIE pacTeHUS (OTOETbHBIC
BUIIBI TUITHOBBIX M C(parHOBBIX MXOB U TpaB). Cepus
KOJIMYECTBEHHBIX TTOKa3aTeNiel MHaeKca BIaKHOCTU
TTO3BOJISIET TIOJIYYUTh MPEACTABICHNE O TMHAMMKE T -
IPOJIOTMYECKOTO pexkrMa Ha 6oJIoTe.

4. PE3VJIBTATbBI

4.1. JIutonorus 1 paauoyriiepoaHoe
JaTHPOBAHUE JIOHHBIX OTJIOKEHHI
B xonoHke 1OHHBIX oTIoXeHuit 03. KyiikkamaMmnu
BBIJIEJIEHO TPU OCHOBHBIX JIUTOJIOTUYECKUX TOPHU30HTA
(cBepxXy BHU3):
2.80—3.23 M — yepHas opraHoreHHast 0OBOOHEHHAasI
TUTTUS;

TFTEOMOP®OJIOTUA U TAJTEOTEOTPA®UA Tom 57 Ne |

3.23—3.28 M — 3ej1eHOBaTO-KOpUYHEBas TUTTUS,
BEpPXHSIS TPaHUIIA TTOCTETIeHHAas];

3.28—3.30 M — cepas omecyaHeHHas IJIMHA C Tpa-
BHEM, BEepXHSSI TpaHMIIA pe3Kas.

Hixenexare omroxxeHUs (ITPEAITOIOXUTETEHO
MOpEHHBIE) CoAepKaT OOJIBIIOE KOJTUIECTBO TPy600-
GJIOMOYHOTO MaTepHaa.

XpoHoJ0THS (POPMUPOBAHUS 03EPHBIX OTIIOXKEHUIA
oIpeneicHa METOIOM PamroOyIIepOIHOTO aHaln3a
(Tab6:. 1, puc. 2). OTIoxXeHUs cTpaTUuGULIMPOBAHHBIE,
0e3 MHBEPCHIA.

4.2. CnopoBo-nbLIbIEBOIl AHAJIN3 JTOHHBIX OTIOXKEHUI

ITpakTryecku Bo Bcex 00pa3iax OTMEUECHO JTOBOJIb-
HO BBICOKOE comepkaHHWe MbUIbIIB. Ha mpoTtsskeHnu
BCETO Teproaa 0CaTKOHAKOIIIEHUS B KOJIOHKE JTOMMU-
HUPYET Mbliblia ApeBeCcHBIX nopon ( Pinus sp., Picea sp.,
Betula sp.). I1o pe3ynabraTamMm nM3ydeHUs] KOJIOHKU JTOH-
HBIX OTJIOKCHUI BBIIEJICHO TPY MAJIMHO30HKI (puc. 3).

IMTanuHo3zona 1 (330—324 cm, >3300 kan. . H.).
Hos1 MBUIbLBI TPABIHUCTBHIX pacTeHUI HauOoJbIast
3a Bech nepuon ocankoHakoruieHus (9—17%). Cpenu
JIepeBbeB JOMUHUPYeET MbLIbLa Pinus sp. (30%). Tak-
xe 1peobianaer nelabla Picea sp. (15—20%), Betula
sp. (15%) u Alnus glutinosa (13—15%). Criopagugeckoe
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Fig. 3. Pollen diagram of Lake Kuikkalampi sediments. Depth scale starts from the lake level.
1 — sandy clay; 2 — greenish brown gyttja; 3 — dark brown gyttja.

MPUCYTCTBHUE TIBUILLEI Abies sp. B manuHo30He 1 (>1%)
1 TI0 BCEMY pa3pesy SIBIISITCS CIICNCTBUEM JATbHETO 3a-
Hoca. [1pIIblIa MIMPOKOJIMCTBEHHBIX TTOPOI BCTpeva-
€TCsI Ha TIPOTSDKEHWH BCEl IMaTMHO30HBI;, TIpeodIagaeT
nbubia Ulmus sp. (1—1.5%), pexe BeTpeyaeTcst bUiblia
Quercus sp., Carpinus sp., Fraxinus sp., Tilia sp. (>1%).
ITocrosinHo mpucyrcTByeT nbuibua Corylus avellana
takke (~1%). Cpenu KyCTapHUKOB BCTPEYAETCS MbLUIb-
ua Betula nana (3—4%), pexe Alnus incana v Salix sp.
B TpaBsSHO-KyCTapHMYKOBOM SIpyCe CYIIECTBEHHO TIpe-
obmamaet melbIa Poaceae (10—13%), BcTpeueHa MbITb-
a pasHotpasbst, Cyperaceae (2—3%), Ranunculaceae,
Chenopodiaceae, Scrophyllariaceae, Carex sp., Vaccinium
sp. Cpenu MmakpoduUTOB OTMedeHa Ibuibla Polygonum
amphibium u Typha latifolia. Cpenu criopoBbIX pacTe-
HUI1 BCTpevaloTcs cuopsl Sphagnum sp., Equisetum sp.,
Bryales (>1%). B 60abImx KoamdecTBax BCTPEUYatOTCsT
3eseHble Bogopociu Pediastrum sp., pexe — Botryococcus
sp. B KOHIIe MaJIMHO30HbBI B OOJIBIINX KOJIUYECTBAX CTa-
JI BCTPEYAThCs CIIOPHI Tpr0oB Glomus.

TTanuno3zoHa 2 (324—299 cm; ~3200—1400 kan. 1. H.).
IMeiba ApeBeCHBIX pacTeHUit cocTtasiaseT >90%.
B rpynme npeBecHBIX MOPOI MPAKTUYECKU B PAaBHOM
CTeIleHU MpeAcTaBieHa Ibuiblia Pinus sp. (B cpeaHeM
25%), Betula sp. (B cpennem 25%), Picea sp. (B cpen-
HeM 20%). Takke npeoGianaet nbuiblia Alnus glutinosa
(11-14%). O6unnre ObLIbLBLI MIMPOKOIUCTBEHHBIX
nopoa Bo3pacTaet, npeobnagaet neuiblia Ulmus sp.
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(mo 2%) n Quercus sp. (~1%), pexe oTMedeHa MbLIb-
ua Carpinus sp., Fraxinus sp., Tilia sp. J1oas bbb
Corylus avellana octaeTcsi HEUBMEHHOI B CpaBHEHUU
¢ naarHo30HOoM 1. Cpeau KycTapHMKOB BaXKHYIO POJIb
urpaet neliblia Betula nana (1o 10—12%), nbliblia
Salix sp. (>1%), Alnus incana. Ponb mpeactaBuTeseii
cemeiictBa Poaceae 3aMeTHO CHMXKAeTCs IO
CpaBHEHUIO C mpeabinymuM nepuogsoM (1—3%).
Cpenu TpaB M KyCTapHUYKOB IIpeoOagaeT NbLIb-
ua Cyperaceae (>1%), Ranunculaceae, Rosaceae,
Carex sp., Artemisia sp. Taxxe BcTpedaeTcs NbLUIbLIA
Chenopodiaceae, Fabaceae, Ericaceae, Brassicaceae,
Cicuta virosa, Vaccinium sp. Cpenu BOOHBIX pacTe-
HUI oTMedeHa nbuibla Potamogeton sp., Nuphar lutea,
N. pumila, Polygonum amphibium, Sparganium sp.,
Menyanthes trifoliata n Typha latifolia. Cpenu criopo-
BBIX pacTeHUWU IpeobaamaioT cropsl Equisetum Sp.
(1-1.5%) n Sphagnum sp. (~1%), BcTpedaroTcsl CIIOPHI
Bryales, Dicranum sp., Dryopteris sp. u Polypodiaceae
(Bxmouast Polypodium sp.). ComepXaHue 3eIeHBIX
Bomopocieit Pediastrum Sp. IOCTEIICHHO CHUXKAaeT-
cs, K cepelrHe MaJMHO30HBI OHU MCYE3al0T, KakK
u Botryococcus sp. Ciopsl Glomus cTabMJIBHO OTMeUe-
HBI B OOJIBIINX KOJIMYECTBAX.

MManuno3onHa 3 (299—282 cm; ~1400 kan.m. H. —
HacTosee BpeMs). JOMUHUPYIOIIYIO POJIb Urpa-
eT nbuibua Pinus sp. (10 50% BO BTOpOIi MOJOBUHE
30Hb1). KonuuecTBo mbuiblibl Betula sp. cHUXaeTcs
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Fig. 4. Diagram of the plant macrofossils composition of quagmire and the moisture index of Lake Kuikkalampi (calculated

according to (Elina, Yurkovskaya, 1992)).

u cocTaBisgeT B cpeaHeM 20%. ConepkaHue MbIIBLIBI
Picea sp. nanaet 1o 15%. Jons neuiblibl Alnus glutinosa
Takke cHuxaercs: (6—8%). ComepxaHue TBUTbIIBI
IIMPOKOJIUCTBEHHBIX IMOPOJ YMEHbBILIAETCSI, HO OHAa
Mo-TIpeKHEMY CTaOMJILHO BeTpevaeTcs. oSt TbUIbLIBI
Corylus avellana cnnxaercst (>1%). Cpenaun KycTapHU-
KOB Ipeo01agaeT neuiblia Betula nana, onHako ee poJib
CHUXaeTcs 10 3—6%; oTMedeHa TbLIbla Salix sp.,
Alnus incana u Frangula sp. TakcoHOMHUYeCKOe pa3HO-
o0pa3ue 1 BCTPEYaeMOCTb ITbLIbLBI TPABIHUCTHIX pac-
TeHU Bo3pacTtaeT. [IpeobOnagaeT melablia pa3HoTpa-
Bbsl, Poaceae, Cyperaceae, Ranunculaceae, Rosaceae,
Cicuta virosa, Artemisia sp., Carex sp., BCTpeyaeT-
ca neiblia Asteraceae, Chenopodiaceae, Ericaceae,
Fabaceea, Scrophyllariaceae, Rumex sp. ExTuHu4YHO OT-
MedeHa IbLIblla IPYIIbI KYJIbTYpHBIX 31akoB Cerealia.
ITe1nbp11a MAaKpOMUTOB MPAKTUUYECKU HE BCTPEUYaeTCs
B MEPBOM MOJOBUHE MATWMHO30HBI, OOHAKO BO BTOPOI
MOJIOBUHE €¢ colepKaHue 3aMeTHO Bo3pacraeT. [Ipe-
oOnanmaet neuibla Nuphar lutea 1 Nymphaea candida.
Pexe BcTpeuaercsa neliblia Menyanthes trifoliata,
Nuphar pumila v Typha latifolia. Cpeny criopoBbIX pac-
TeHuit ipeobaagaoT crnopsl Sphagnum sp. (1-1.5%,
muk 3%) n Equisetum sp. (1—1.5%); orMedeHbI CITO-
pbl Bryales, Polypodiaceae (Bkitouast Polypodium sp.),
Botrychium sp. u Lycopodium sp. IIpucyTrcTBue crop
Glomus Ha IpeXXHEM YPOBHE.
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ITanuHOCTIEKTpHI MTOBEPXHOCTHBIX TIPOO ajJeKBaT-
HO OTPaxalT COBPEMEHHYIO PaCcTUTENbHOCTh. Bo
BCeX IMpobax abCoMOTHO JOMUHUPYET MbUIblIA ApE-
BecHbIX mopon (90%), cpeay KoTopoit mpeobagaer
Pinus sylvestris (50%). HaGnionaeTcss 3HauUTEIbHOE
colepKaHUE TbUIbLBI €11 U Oepe3bl B MaJMHOCIIEK-
Tpax. KonuuyecTtBo nmbuiblibl Befula nana cocraBisieT
8%. OTMedeHa MbUTbLA MUXTHI, ONbXU (Alnus incana
u A. glutinosa) mmpoxonuctBeHHbIXx nopon (7Tilia
u Ulmus). TpaBbl IpeacTaBiAeHbI IIPEUMYILIECTBEHHO
MBUIBLIONM OCOKOBBIX (10 26%) M 30HTUYHBIX (B OCHOB-
HoM Cicuta virosa (1o 18%)). Cpeny bIIbIBI MaKPO-
¢uroB ormeueHbl Nuphar lutea v Lemna. Criopsl Ipe-
ctaBieHsbl Bryales, Lycopodium, Equisetum, Sphagnum.

4.3. boranuyeckuii aHau3 TophaHoi
3aJ1e2KH CIUIABHHbI

CornacHo pe3yabraTaM 00TaHUYECKOI'o aHaau3a
cocTtaBa TOP(MSIHOM 3aieku MPUOPEKHON CIIaBUHBI
03. Kylikkamamnu (puc. 4), HU>XKHUI CJI0i Ha T1yOu-
He 50—65 cM mpencTaBieH HU3MHHBIMU OCOKOBBIM
Y TIyIIALMEBO-0COKOBBIM TOp(aMu, coaepKaliuMu
B 3HAYUTETHLHOM KOJIM4YecTBe ocTaTku Carex lasiocarpa,
C. rostrata. PaccuuTaHHBI MHIEKC BJIAXXHOCTU COCTaB-
JsieT 5.1—5.8, 4TO MO3BOISET MPEANOIOKUTh YPOBEHD
00JIOTHBIX BOJ B Tipenenax 20—25 cM HUXe MOBEpX-
HocTu. MHAEKC BllakKHOCTU Ha rinyouHax 50—35 cm
noHumxaetcsd. C rmyOuHBI 35 CM B pacTUTEIbHOM
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Fig. 5. Diagram of cladoceran taphocomplexes in the sediments of Lake Kuikkalampi. Depth scale starts from the lake level.
CL1—CL3 — biostratigraphic zones based on the results of cladoceran analysis.
Species: 1 — benthic, 2 — eurybiont, 3 — acidophilic, 4 — phytophilic, 5 — pelagic species.

IMOKPOBE HAUMHAIOT Ipeobiiaaath charHOBbIE MXU —
Sphagnum divinum, Sph. majus, Sph. cuspidatum, Sph.
angustifolium. B TpaBIHUCTOM sipyce IO-IIPEXHEMY
B OOJIBIIIOM KOJUYECTBE MPUCYTCTBYeT Eriophorum
vaginatum. 31eCh Xe MPOUCXOAUT ITOCTEIIEHHOE YBe-
JIMYEeHNe MHIEKCa BIIAXXHOCTH M PaCIpOCTpaHeHUE
Me30TPOGMHBIX ITYITUIIMEBO-C(HATHOBBIX COOOIIECTB.
C moMoliibio 60TaHMYECKOTro aHajIu3a Topda, Cyust
IO KOPPEJISIIMU KEPHOB C ITOMOIIbIO COOTBETCTBUS
MBUIBLIBI, CIIOP M MAKPOOCTATKOB Pinus sp., Carex spp.,
Menyanthes trifoliata, Equisetum sp., Sphagnum sp., yna-
JIOCh YTOYHUTh U3MEHEHUE PACTUTEILHOCTU 03€epa 3a
MOCJISIHIO THICSIYY JeT. Hayao nepuona dhopmupo-
BaHUs CIUIABUHBI, OTKY/Ia OTOOpaH KepH, GUKCHUPYET
npexae Bcero nosipineHue Menyanthes trifoliata, ma-
KPOOCTAaTKM KOTOPOil 0OHApyXeHbI Ha IIEPBOM 3Tarie
TOSIBJICHMSI CILIaBUHBI (pHC. 4), a €€ MbLIbIIa OB -
eTCs TOoC/Ie IIMTeIbHOTO TiepephiBa B BEpXHEM YacTu
paspesa o3epHbIX oTiaokeHui (puc. 3). OcrajabHbIe UC-
TIOJIb3YEeMBbIE [UIS1 KOPPEJISILIMUA TAKCOHBI IPAKTUYECKU
OINHOBpPEMEHHO ¢ mosiBieHueM Menyanthes trifoliata
YBEJIMYMBAIOT CBOE MPUCYTCTBUE, YTO OTPA3UIIOCh
KakK B YBEJIMYSHHUU ITPOIIEHTHOTO CONEPXKAHUST ITbLIb-
LBl ¥ CIIOP 3TMX PACTeHUI, TaK U B 0OHAPYKEHHBIX
MakpoocTaTkax. B cBsI3u ¢ 3TUM MBI MOXeM IIPUOJI-
3UTEJIbHO COINOCTaBUTh KePH, U3YYCHHBINA C MOMO-
b0 60TAHUYECKOro aHajau3a Topda, ¢ U3y4eHHOM
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C MOMOIIIbIO CITOPOBO-TIBLIBLIEBOTO aHAJIM3a BEpXHEi
YacTbl0 KOJIOHKU JOHHBIX OTJIOXEeHUil o3epa (282—
299 cm), koTopast cchopMUpoBanach MPUMEPHO 3a MOo-
CJICIHIOKO ThICSIYY JIET.

4.4. KnagouepHblii aHAJIN3 JOHHBIX OTIOKEHHI

Bcero B JOHHBIX OTJIOXEHUSIX ObLIO OOHapy:XKe-
HO 11 TaKCOHOB KJaAolLep, OTHOCSAIIUXCSI K YEThIPpEM
cemeiictBaM. 1o pesynbraTaMm KaacTEpHOIO aHaIM-
3a JaHHBIX M0 BUAOBOI CTPYKType cyOodOoCCUIbHBIX
COOOIIECTB KJIaaoLep B JOHHBIX OTIIOXKEHUSIX MOXET
OBITh BBIACICHO TPU 30HHI (pHUC. 5), B HUXKHEI YacTu
omnoxeHuit (330—319 cM) Kiagouepbl He ObLIN BbISIB-
JICHBI.

B navane 3onb1 CL1 (319—307 cm, ~2900—2000
KaJl.JI. H.) OCTaTKOB KJaaoliep ObLI0 Mano, B Tacho-
KOMIIJIeKce mpeobiamalyd JUTOpalbHO-3apocie-
Bble TaKCOHBI Eurycercus lamellatus u Alonella nana
W TPYMIIBl 3BPUTOIHLIX BUnoB Chydorus sphaericus s.1.
K cepenune 30Hb1 CL1 0OuiMe ocTaTKOB Kjagolep
YBEJIUYUIOCH, B TapoKOMIITIEKCEe MOSIBUIUCH MPU-
noHHble Buabl. Ha rmy6oune 313 cm (~2500 kair. 1. H.)
YHCJIO OCTATKOB OBLJIO OYEHb HU3KYUM C MpeobiagaHu-
eM Chydorus sphaericus s.1. 1 6eHTocHOrO BUuaa Alona
quadrangularis, 4TO MOXET CBUIETEbCTBOBATD O TO-
HykeHuM ypoBHs Boabl. K KoHiy 30Hb1 CL1 obunne
OCTaTKOB KJaJoliep CHOBa BO3POCJ0, a MAaKCUMAaJlb-
HYI0 J0J10 B TapOKOMILIEKCE 3aHsI TeJarudyecKuii
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Puc. 6. JluarpaMMa BUIOBOI CTPYKTYPHI COOOIIECTB PAKOBUHHBIX aMe0 B TOHHBIX OToXeHMsIX 03. Kyitkkamammu. [llkana
myouH — oT ypoBHs o3epa. TA1—TA3 — 6uocTpaTurpadpuyeckKue 30Hbl, BbIIEICHHbIE M0 pe3yikraTaM pU30ITOIHOTO aHAJIU3a.

Fig. 6. Diagram of the species structure of testate amoeba assemblages in the sediments of Lake Kuikkalampi. Depth scale
starts from the lake level. TA1—TA3 — biostratigraphic zones identified based on the results of testate amoeba analysis.

TakcoH Bosmina longispina, 910, BEpOSITHO, YKa3bIBacT
Ha TMOBBIIIEHNE YPOBHS BOIbI B BOIOEME.

B nHauane 3onbl CL2 (307—290 cm, ~2000—730
KaJl.JI. H.) IeJlaTHdecKue peacTaBuTeNu pona Bosmina
TOMUHUPYIOT, OMHAKO, K CepenrHe 30HbI OHU TOJIHO-
cThio ucyesarT. Ha nporskeHun 3oubl CL2 B Tado-
KOMILIEKce npeobaangaeT aungodmibHblin BunI Alonella
nana, 3TO TOBOPHUT O 3aKWCIeHUN BogoeMa. HaumHast
¢ riryounsl 300 cM (~1400 xan. 1. H.), TIOJHOCTBIO UC-
Ye3aioT MeTarmIecKrue BUObI, a 01T (PUTODMILHBIX
TaKCOHOB BO3pPAacTaer.

3ona CL3 (290—280 cm, ~730 KaJ1. 1. H. — HacTOS-
IIee BpeMs) XapaKTepu3yeTcs MpeodagaHueM 3BpU-
TonHO rpynnsl BunoB Chydorus sphaericus, 4TO MOXET
CBUIIETETHLCTBOBATH O CHIILHOM 3BTPOMUKALINU BOIO-
eMa. OgHaKO B KOHIIE 30HbI J0OJISI 9TOTO TAKCOHA CHU-
3UJ1ach, MMOSIBUJINCH TIeJlarTndeckue Bosmina coregoni
u B. longispina.

4.5. Pu3onoaHblii aHAJIN3 TOHHBIX OTJIOKEHMI

B 00pasiiax TOHHBIX OTJIOXEHMIT ObLTO 0OHApYXKe-
HO 15 BUIOB 1 MOABUIOB PAKOBMHHBIX amMme0, OTHO-
cammxes K 14 pomam, Ipy 5TOM B HIDKHEH 9acTH OT-
JnoxeHuit (Hxe 320 cM) pakoBUHBI aMe0 BBISIBJICHBI
He 6puH. Ha nuarpaMme MoXeT OBITH BHIIEJICHO TPU
6uocTpaturpaduyeckue 30HH (puc. 6). OCHOBHBIE
OTJIUYMS MEXIY 30HAMU CBSI3aHBI C IMHAMUKOI IBYX
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Haubosee oObunbHbIX BUnoB Cryptodifflugia oviformis
u Assulina muscorum. B 3one TA1 (319—307 cm, 2900—
2000 kan. 1. H.) IipeoOJiagan MeJKUi 3BpUOMOHTHBIM
Bun Cryptodifflugia oviformis, oTHOCUTebHOE 00U
KOTOPOTO CHMXXAJIOCh B KOHIIE 30HE, B OCHOBHOM, 3a
CYeT yBeJIMYeHHUs c(hparHOOMOHTHOIO KCePO(pUIbHOIO
Assulina muscorum. OqHaKo COBMECTHO C HUMU B 30HE
BCTpEYAIOTCs 1 BOMHBIE BUALI Sphenoderia fissirostris
u Pyxidicula cymbalum. D10 MOXeT ObITh UHTEPIIPETH -
pOBaHO KaK MOHIKEHHE YPOBHS BOIOEMA U Pa3BUTHE
carHoBbIX COOOIIECTB B MIPUOPEKHOM YacTu. 30Ha
TA2 (307—290 cm, 2000—700 kam. 1. H.) IipeobaamgaeT
BUn A. muscorum, ogHako ¢ rryouHsl 300 cM oTMme-
YaeTcs MOBBIIIEHNE BUAOBOrO pa3HOoOpa3us aMeo.
WNurepecHo nosiBneHne BogHoro Buga Leptochlamys
ampullacea. B 3one TA3 (290—280 cm, ~700 xan. 1. H. —
HacTosIIIIee BpeMsI) CHOBa OTMeUYaeTcsl He3HAYNTEb-
Hoe yBenuueHue noau C. oviformis.

5. ObCYXIEHHNE

5.1. JIunaMMKa HA3eMHOIi PACTUTEILHOCTH M KJIUMATA
Ha npotsixeHuu BpeMeHU (hOpMUPOBAHUS U3YYEH-
HBIX OTJIOKEHUIA 03€pa Ha OKPYXaIOUIEl TeppUTOPUU
pa3BUBAJIIMCh COCHOBBIE 1 €J10BO-0€pE30BO-COCHO-
BBIE Jieca ¢ yepHoii oyibxoil. ITo Bcemy paspesy mpe-
obagaronieii JecooOpa3yooleil mopomoil OblIa COCHA,
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B OTJIE/IbHBIE MIEPUOLI €]1b U Oepe3a BHICTYNAIN B POJIU
CcO3IU(MUKATOPOB.

>3200 kan. 2. n. HukHsisg yacTh pa3pe3a (IaJIuHO030-
Ha 1) OTHOCUTCS KO BTOPOIi MOJIOBUHE Cy00O0peaibHO-
ro nepuvojaa rojioieHa. B aTo BpemMsi 0CHOBHOI4 Jiecoo-
Opasytolleii mopoaoii sirnsiaach cocHa. Posb enu u Ge-
pe3bl TakxKe Obla 10BOJbHO Beauka. Ha nsyuaemoit
TEPPUTOPUU Pa3BUBAIMCH COCHOBBIE Jieca C eIblo U Oe-
pe3oii. Ha BiaxHbIX y4acTKax IIMPOKO paclpoCTpaHsi-
Jlach OJIbXxa YepHas. BcTpeuanuch HIMpOKOJUCTBEHHBIE
noponbl — B3, rpad, siceHb, Ay0 U Juna. B momiecke
pocnu yeliinHa oObIKHOBEHHAs, UBBI, OJIbXa cepasi; Ha
3a00JIOYEHHBIX yUyacTKax — KapJukoBas 6epe3a. Beu-
Ka OblJIa U POJIb OTKPBITHIX TPABIHUCTBIX COOOIIIECTB,
CJIOKEHHBIX TIPEUMYIIECTBEHHO 3JIaKOBBIMU pacTe-
Husimu. Ilon mojiorom jieca pociu pa3ivudHbIe TIpe-
CTaBUTENIU JIECHOTO Pa3HOTPaBbsl, TIOTUKOBBIX. Cpenu
COPHBIX PACTeHUI BCTpeUaaruch MapeBble U HOPUYHM-
KoBble. Ha 3a00JI04€HHBIX yYyacTKaxX pacrpoCcTpaHsI-
JINCh 0COKOBO-C(harHoBbIE COOOIIECTBA, BCTPEUAUCh
MpeacTaBUTENN BepecKoBbIX. Cpeau CrIOpOBbIX pacTe-
HUI OBUTM pa3BUTHI OpMEBBIE MXM U XBOIIW. B KOHIIE
nepuoaa B OOJIbIIUX KOJUUYECTBaX BCTpeUaaucCh rpuobl
Glomus, THIVKATOPHI IIOYBEHHOM 3p0O3UH, YTO MOILJIO
CBUIETENbCTBOBATH 00 aKTUBHBIX 3PO3UOHHBIX MPO-
1eccax Ha Bomocbope o3epa. Kiumar ObLT 1OBOJIBHO
CYXOM U TEIIbIiA, O YeM CBUIETENbCTBYET MPUCYTCTBUE
MNbLIbLBI IIUPOKOJUCTBEHHBIX IePEBbEeB, TAKUX KaK
BSI3 M JIeIHA, a TaKKe 1y0, rpal, sSICeHb W JIUIIA.

~3200— 1400 kaa. a. n. Ilepuon, cOOTBETCTBYIOIINIA
MaJuHO30HE 2, OXBaTbIBaeT KOHELl cy000opeaIbHOro
rnepuoa u MepBylo MOJOBUHY CyOaTIaHTUYECKOTO Tie-
puona. B 3To Bpems B JJleCHOM MOKpOBe Tpeobiaana-
JIM cpa3y HECKOJILKO IPEBECHBIX MOPOJ — COCHA, elb
u 6epe3a. Ha uzyyaemoil TeppuTopruu MpoaoKaiu
pa3BUBaTbCSl COCHOBBIE Jieca, MOJYYUJIM pacipocTpa-
HeHue ejioBble Jieca. CocTaB IMIMPOKOJUCTBEHHBIX
MOpoJ OCTaBaJicsi HEM3MEHHBIM, Tpeodyiaganu BsI3
u 1y6. Posib yepHOIt 0Jibxu ObljIa MO-TIPekHEeMY BbICO-
KO, 4YTO MOXET CBUIETEIbCTBOBATH O IUPOKOM pac-
MPOCTPAaHEHUH TIepeyBIaXKHEHHBIX TEPPUTOPHUIA, KaK
Y BO3pocliasi pojib KapJIMKOBOM Oepe3bl. B momiecke
BCTpeyvaIuch JiellMHa OOBIKHOBEHHAsI, OJibXa cepasi,
UBBI. PoJIb OTKPBITHIX 371aKOBBIX COOOIIECTB CHUXKAET-
csl, OTHAKO, B TPaBSIHO-KYCTapHUYKOBOM sipyce ObLIN
pacnpocTpaHeHbl pa3HOTPaBHO-3JIaKOBbIE COOOIIIe-
CTBa C TMPEICTABUTENISIMU JIECHOTO Pa3HOTPaBbsI, JIIO-
TUKOBBIX, PO30LIBETHBIX, 0000BBIX U KPECTOLIBETHBIX.
BospacTaet pojb pydepajibHbIX pacTeHUIl — B YacT-
HOCTH, TIoJIbiHel. Ha yBiiaxkHEHHBIX U 3a00J104€HHBIX
ydacTKax pacnpocTpaHeHbl 0COKOBO-C(arHoBbIe CO-
o0IIIecTBa ¢ MPeACTABUTEISIMU C(ParHOBBIX MXOB, OCO-
KOBBIX, BEpECKOBBIX (BKovas pon Vaccinium). B mo-
XOBOM SIpyce Tpou3pacTaiu OpueBbie MXU, TUKpPaHy-
MbI, IIUTOBHUKN U MHOTOHOXKOBbBIE; BeJMKa pOJib
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xBoteii. osst rpu6oB Glomus mo-npexxHeMY OU4eHb
BbICOKasi. B 1lecHOM MOKpoOBe OTMEUaJIoCh MpaKTHUye-
CKM paBHOE TIPUCYTCTBUE COCHBI, €11 1 Gepe3bl. Bbi-
CoKasl poJib 6epe3bl, BEpOSITHO, CBSI3aHa C BTOPUYHBIM
3apacTaHreM OCBOOOIMBIINXCS OT BOABI TEPPUTOPUIA.
B KoHlIe neproaa pacrnpocTpaHeHUe COCHOBBIX JIECOB
YBEJIUYMUIOCH, a TIPUCYTCTBUE IIUPOKOJUCTBEHHBIX
MOPOJ CHUZUJIOCH, MPAKTUYECKU UCUe3IU MaKpodu-
Thl. BoilenepeuncieHHble (pakKTOpbl MOTYT CBUE-
TeJIbCTBOBATH O HEKOTOPOM TMOXOJOJAHUN KJIUMaTa.

~1400 kan. 2. n. — HacTosIIee BpeMsl. BepxHsist yacThb
pa3pesa (MaJIMHO30Ha 3) OTHOCUTCS MTPEeUMYIIEeCTBEH-
HO KO BTOPOI TOJIOBMHE CYyOAaTIIaHTHYECKOTO TIeproa.
B 3T0 BpeMst 0CHOBHOIT TOMWHAHTOI B JIECHOM TIOKPO-
Be BEICTYITaeT cOCHA. bepesa u enb IBISt0TCS coammdu-
KaTopamu. Ha Teppuropun nccienoBaHusI pacIIpocTpa-
HSITMCHh COCHOBEIE JIeca C €JTbI0 M BTOPUIHEIE Oepe30-
BBIe Jieca. Posih yepHOIt 0JIbXM B cocTaBe Jieca 3aMEeTHO
YMEHBIIMIACh. 10T IMMPOKOIMCTBEHHBIX TIOPO, Cpe-
I KOTOPBIX TIpeobIamany B3, Iyo 1 rpad, TakKe CHU-
Xajachk. B momrecke BCTpedannch JielmHa OOBIKHO-
BeHHasl, UBBI, KPYIIIMHA M OJIbXa cepasd. HeMHoOro Bo3-
pociio pazHOOGpas3re TPaBIHUCTHIX COOOINECTB, O/
TIOJIOTOM Jieca pa3BUBAJINCh Pa3HOTPABHO-3IaKOBBIC
COOOIIIECTBA C MPEACTABUTEIIMHU JICCHOTO pa3HOTpa-
BB, JTIOTUKOBBIX, PO30IIBETHBIX, CIIOXKHOIIBETHBIX, 00-
60BbIX. Cpenu pyaepaTbHBIX PAaCTEHU BCTPEYaINCh
MapeBbie, IIaBelTb, TOJIBIHN, HOPUYHUKOBBIE W IIMKO-
pueBbie. BriepBble OTMEUEHBI KYJIBTYPHBIC 3JIaKU, YTO
MOXET CBUIETENIbCTBOBATH 00 arpapHOil NeITeTbHOCTH
yemoBeka. O pacpocTpaHeHNH 3eMIICIETNS B 3TOT T1e-
pYOn CBUACTEBCTBYIOT HATUHOIOTUUYECKIE TaHHBIC
W OPYTUX OCTPOBOB JIamoxKCKOTo o3epa, TaKMX Kak Ba-
naam (Canenko u np., 2023; Vuorela et al., 2001), ITyr-
caapu (Carnenko, KopHeenkona, 2017), Puekxkanancapu
(Miettinen et al., 2002). BonrHo-60710THBIE COOOIIIECTBA
OBUIN CITOXEHBI C(PaTHOBBIMU U OPUEBBHIMH MXaMM,
OCOKOBBIMH, BepeCKOBBIMU. Cpean CIIOPOBBIX PacTe-
HUI TakKe mpeobsanaiy XBOIIY, B MEHbIIIEH cTerneHn
TpecTaBIeHbl MHOTOHOXKOBBIE W IDIayHBI. CIOpHI
rpuboB Glomus, WUHIUKATOPOB TIOYBEHHOM 3PO3UH,
BCTPEUYAINUCh B OOJBIIMX KOJIWYECTBAX, YTO TaKKe
MOXET CBMIETEILCTBOBATh O HAJIMUUU 3eMJIeIeTHUS.
PacmipocTpaneHme e10BO-COCHOBBIX M O€pE30BBIX JIe-
COB ¢ TIpeo6IamaroIeii poJblo COCHBI TIPU 3aMETHOM
COKpAIIEHUH POJIH IMPOKOJIUCTBEHHBIX TIOPOI MOXKET
CBUIETEIBCTBOBATH O MPOXIATHOM KIIMMATE, TIPU 3TOM
BJIAXXHOCTH €T0 K KOHITY TIepriona HEMHOTO YBETMIM -
BaeTCs, O YeM CBUACTEILCTBYET MTOBBIIICHNE WHACKCA
BJIAXXHOCTHU (puc. 4).

JAuHamMuKa pacTUTEIbHOCTU OMUCAHHOTO Tepu-
olla CXOJHAa C paHee PeKOHCTPYMPOBAHHON ISl Ipy-
TUX OCTPOBOB, PACMOJOXEHHBIX B CEBEPHOU YacTU
Jlagoxckoro o3zepa, Takux Kak o-B Bajaam (Canenko
u ap., 2023; Vuorela et al., 2001), o-B ManTcuHcaapu
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Puc. 7. Dransl pazButusa 03. KyiikkaiamMnu u [MuHaMKUKa OCHOBHBIX KOMIIOHEHTOB co00IIecTBa TuapoouonToB. 1llkana
IyOMH — OT YpOBHS o3epa. [I1s1 BUI0B, MpencTaBAeHHBIX Ha BCEM MPOTSIKEHUU KOJJOHKU JOHHBIX OTJIOKEHUM, OTMEUYEHbI
TOJIBKO CTaJllU, B T€YEHUE KOTOPBIX OHU Tpeodsananu: I — 3anuB Jlamoxkckoro o3zepa; I — uzonsius o3. Kylikkanammu;
111 — ravanbHas cranus 060cobieHHOro Bonoema; IV — mpubpexxHoe 3apacTaHue BonoeMa; V — 3BTpo@UKaIMs BomoeMa.
1 — TeMHO-0ypast TMTTHSI; 2 — 3eJIeHOBaTO-0ypast TuTus; 3 — ornecyaHeHHas IIMHa; 4 — MbLIbLA; 5 — KJIaJoLephl; 6 — pa-

KOBUHHEBIC aMeOBbI.

Fig. 7. Stages of development of Lake Kuikkalampi and the dynamics of the main components of the hydrobiont community.
Depth scale starts from the lake level. For species present throughout the entire sediments, only the stages during which
they predominated are noted: I — bay of Lake Ladoga; II — isolation of Lake Kuikkalampi; I1I — initial stage of an isolated
lake; IV — coastal overgrowing of lake; V — eutrophication of lake.

1 — dark brown gyttja; 2 — greenish brown gyttja; 3 — sandy clay; 4 — pollen; 5 — cladocerans; 6 — testate amoebae.

(Delusin, Donner, 1995) u o-B Ilyrcaapu (Canenko
u ap., 2014; Canenko, KopHeenkona, 2017). Paznuuus
CBSI3aHBI B OCHOBHOM C JIOKQJTbHBIMU YCTOBUSIMH KaX-
JIOro 13 ocTpoBOB. Tak, Ipu 001IeM JOMUHUPOBAHUU
COCHBI COOTHOIIIEHMS IPYTUX APEBECHBIX MOPOI pa3-
JIMYHBI.
5.2. V3oaa0us 03epa U NOCJIedyIoIee €ro 3apacTanue

M3MeHeHrs1 OCHOBHBIX KOMIIOHEHTOB COOO0IIIe-
CTBa TUAPOOMOHTOB, CBI3aHHBIX C (OPMUPOBAHUEM
U JajibHEeHIIMM pa3BuTheM 03. KylikkanamIiiu, moka-
3aHBbI Ha puc. 7.

3anue Jladoxcckoeo ozepa (>3200 kan. a.1.). Ha niep-
BOM 3Tare BO BTOPOM IOJIOBUHE CyOOOpeaabHOro Ie-
puona o3. KyiikkanaMIiu SIB/ISIJIOCH YacThlo JIamoxkcKo-
ro o3epa. JIoHHBIE OTJIOXKEHUS ObLIM IIPeACTaBICHBI
OTleCYaHeHHBIMU ITIMHAMU. M3ydaeMast TeppuTopust
ObL1a MOKPHITa BogaMu 3ajuBa JIyHKy/IaHJIaXTu, B KO-
TOPBIX IMpou3pacTajga JOBOJbHO OeqHas BOMHAs pac-
TUTEJIHOCTD, MpeacTaBieHHas paectamu. C Hayaaom
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HaKOIJIEHUSI TEMHO-0YpOil OMHOPOIHOI TUTTUHU TJTy-
OuHa 3aaKMBa yMEHbIIadach, U MOCTENEHHO MOSIBIS-
Juch Makpodutel. B Bomoeme mpouspacrtaj ropeil
3€MHOBOJHbII, MO0 6eperaMm — 3apocCiau poro3a MMpo-
KOJIMCTHOTO, TPUOPEXHBIE IPEACTABUTENN CEMEMCTBA
Poaceae; 00MIbHO BCTpevaanuCh 3eIeHbIe BOTOPOCIU
Pediastrum sp., pexe — Botryococcus sp. I1lo 6eperam
LIMPOKOE pacIpOCTpaHEHNE UMEIU COCHOBBIE U €J10-
BbIe Jieca. Cpenu TpaB mpeo0dsiagaird OCOKHU 1 3JIaKH.
PacrnipocTpaHeHue cpenu CIIOPOBBIX pacTeHUM Opue-
BBIX MXOB Y Pa3HbIX BUJIOB XBOILEH MOXET CBUIETENb-
CTBOBATh O MOCTENEHHOM 3a00JlauiBaH1M 3aauBa Jla-
JIIOXKCKOTO 03epa. B KoHIle cybOopeaabHOro mepuoaa
roJjiolieHa rpou3oliuia perpeccusi Jlagoxckoro osepa.
Ha naHHOM 3Tane ocTaTku paKOBMHHBIX aMe0 U Kiia-
JIollep He ObUIU BBISIBIEHBI B OTJIOXKEHUSX, YTO MOXET
OBITh CBSI3aHO C HEOJArONMPUSATHBIMU YCIOBUSIMU IS
X COXPAHHOCTH B KPYITHBIX BOJIOEMaXx U3-3a BBICOKOM
BOJIHOBOM HAarpy3Ku B IpUOPEXHON 30HE.
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H3zonauyusa 3aauea u obpaszosarnue ozepa o3. Kyiikka-
aamnu (~3200—-3000 kan. a.1.). O00CcOOJICHNE TPOUC-
XOIWJIO TTIOCTETICHHO IO Mepe TOTO, KaK 3aJINB TePsIT
cBsI3b ¢ Jlagoroit mocie TpaHCTpecCH U Ha9ajioM €To
3apacTaHusI; BOTOEM XapaKTepU30BaJICs JIAaTYHHBIMU
YCIOBUSAMHM OCaTKOHaKoIIeHWsI. Ha maHHOM 3Tare
(bopmupoBaizachk 3eIeHOBATO-KOPUUHEBAST TUTTUS.
[NepBoHavabHOE pe3Koe MameHWe ypoBHA Jlagorn
BBI3BAJIO IECTAOMIIM3AIINIO 9KOCUCTEMBI, YTO COIPO-
BOXIAJIOCH OTCYTCTBHEM IBUIBIIBI BOTHBIX PACTCHUIA.
OcTaTKy K1agolep U paKOBUHHBIX aMeb B 3TOM 30HE
TaKKe He 00HapyXeHbI, YTO MOXKET YKa3bIBaTh Ha He-
CTaOMJILHOCTH cpenbl. I1pnbpekHO-BOIHEIE 9KOCHUCTE-
MBI OBICTpee amanTUPYIOTCSA K HOBBIM YCIIOBUSM, O YeM
CBHIETEIBCTBOBAJIO HAYAJIO ITOCTEIIEHHOTO 3aCeICHUS
O6eperoB obocobstoerocs o3. Kyiikkanamiu poro-
30M IIUPOKOJIUCTHBIM (puc. 7). [losgBummch mpencra-
BUTEITH CEMEMCTBA BEPECKOBBIX, IIPH 3TOM BpEMEHHO
MPaKTUIECKU McUe3jia BOTHAS U TIPUOPEXKHO-BOTHAS
pPacTUTEILHOCTD, YTO BEpPOSITHO CBSI3aHO C Tepe-
CTPOMKOIT 5KocHUcTEMBI. Takke OTMEYaNIoCh pe3K0e
yBeJIMUeHUEe KoJnyecTBa rpuboB Glomus BIIOTH 10
MaKCUMAaJbHBIX 3HAYCHUM, YTO CBUIAETEIbCTBYET 00
3PO3MOHHEIX MpoIleccax Ha ellle He 3aKpeIUICHHBIX
PACTUTETHLHOCTBIO OCYIIAIOIINXCS Oeperax BCICACTBIE
perpeccuu Jlagoxckoro osepa.

[TpuMepHO B 3TO Xe Bpems okoyio ~3300—2940
KaJl.JI. H. Ha 0-Be Bajaam Havajno otmensitecs ot Jla-
TIOXXCKOTO 03epa OCTpoBHOe 03. ButanseBckoe (Ca-
nenko u ap., 2023). INepuonm n3oaaumun TakKe COIpo-
BOXKIAJICSI TPAKTUYEeCKHU TOJTHBIM MCYEe3HOBEHHUEM
MTBITBIIE BOMHOM pacTUTEILHOCTH.

Hauanvnas cmadus obocobaennoeo cyujecmeosanus
6odoema (~3000—2200 kan. a.n.). Ilocne oTneneHus
KyitkkajaMIi B CaMOCTOSITeIbHOE 03ep0 HabJrona-
JIOCh TIpeobIamaHrie BEpeCKOBBIX U OCOK, TIPUCYTCTBUE
Makpo(dUTOB (B TOM YKCJie poro3a IMpOKOJIUCTHOTO)
Kak TToKa3aTtejieil MOCTEIeHHOTO 3apacTaHus 03epa,
HabJIromaeMoro u B HacTosIee Bpemsa. HecMotps Ha
mpeobiraganue B TahOKOMIUIEKCE KITagolep JINTOPaTb-
HO-3apOCJIeBBIX BUIOB, ITPUCYTCTBUE TTeTAaTHYECKUX
BUAOB pona Bosmina yKa3bIBaeT Ha HaJIMINEe OTKPHI-
TOI BOIBI B BomoeMe. B 0TIIOXeHUSIX TIPUCYTCTBOBAIN
BOIHBIC pAKOBUHHEIE aMeOBI, OMHAKO, X IOJISI He3Ha-
yutesibHa. Okono 2500 1. H. yBenuumiach J0Js Kce-
podunpHoro Buna (A. muscorum), 9T0 TaKKe MOXKET
YKa3bIBaTh Ha MOHIKEHNE YPOBHS BOTOEMa M Pa3BU-
THe ¢(arHOOMOHTHBIX COOOIIECTB Ha Oeperax BomoeMa
WA B TIpUOPEXHOM 30He. B cybaTIaHTIIeCcKOM Tepu-
one B 03. KyiikkanamMmu rocreneHHo (popMupoBajach
coOCTBeHHAasT BOXHAsI pacTUTENBHOCTD. [1ociie oKOH-
YaTeTbHOM M30ISIUA OT JIagorn MeHSIOTCS YCIIOBUS
OCaIKOHAKOIUICHUS, O YeM CBUICTEIBCTBYET U U3ME-
HEHMe 1IBeTa JOHHBIX OTJIOXEHUI (C 3eJIeHOBaTO-0y-
PO Ha TeMHO-KOPUYHEBYIO OPTaHOTeHHYIO TUTTHIO),
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YTO, BUAUMO, CBSI3aHO C YBEIMICHHUEM TTOCTYILICHUS
OpTaHWYECKOTO BelllecTBa. B BomoeMe ITOBTOPHO MO-
SIBJISTIOTCST PIECTHI, a TaKKe KyOBITITKa XKeJTasi, KoTopas
CTAaHOBHTCS OTHWM 13 TOMHHAHTHBIX BUIOB 1 0OUTA-
€T B 03epe U B HacTosIee BpeMs. [IpakTHIecKu cpasy
MOSIBJISIIOTCST €XKETOJIOBHUKH U TOPEL] 36 MHOBOTHBIIA.
[MpubpexHbIe TEPPUTOPUN OBITH 3aHSITHI 3aPOCISIMH
porosa IUupPOKOJUCTHOTO, BAXTOM TPEXJIUCTHOM, BE-
XOM SITOBUTHIM M OKOJIOBOXHBIMU MPEICTaBUTEIIMHU
ceMeiictBa Poaceae. CHIXKeHHE pOJTU 3€JICHBIX BOIO-
pocieit, BUIUMO, TaKXKe CBSI3aHO C 3apacTaHUEM BO-
Joema.

Ipubpexcnoe 3apacmanue éodoema (~2200—700
Kan.a.H.). O3epo KyiiKkamaMIm akTHBHO 3aCeJIsTOCh
KyOBIIIIKOM MaJloii, a TTo 6eperaM aKTUBHO pa3BUBa-
J1ach BaxXTa TPEXJIMCTHAsI, 9YTO, HAPSAAY C YBEINICHUEM
3apociieil poro3a IMMPOKOJMCTHOTO, CBUIETEIBCTBYET
0 3apacTaHUM BomoeMa M (POpMUPOBAHUU CIUIABUHBL.
[Tocne aToro okojio 2000 kaJj. 1. H. ucye3aeT Mbliblia
paectoB. [lostBisieTcss KyBIIMHKA YUCTO-0elTast, a He-
MHOTO MO3IHee McUe3aloT KyOBIIKa Maiast U poros
IIAPOKOJUCTHBIN, YTO MOXET TOBOPUTH 00 0Opa3oBa-
HUU 110 6eperam o03. KyitkkamaMImi JOBOJEHO MOIITHOM
CIUTaBUHBI. B KOHIle meproga JOMUHAHTAMHU STBJISI-
JIACh KyOBIIIIKA KeJITast M KyBIIMHKA YMCTO-0east; Ha
CIUTaBMHE aKTUBHO pa3BUBaJIach BaXTa TPEXJIMCTHASI.
3eseHBIC BOMOPOCIH MCcUe3aroT coBceM. B Tadhokom-
IUIeKce KiIamorep MmpeodiiagaeT alumoGIbHBIA BHI
Alonella nana, 4TO0 TOBOPUT O 3aKUCJEHUU BOJOEMA.
Cpenn pakOBUHHBIX aMe0 ImpeobiagaeT Kcepouiib-
HBII c(h)arHOOMOHTHBIN BUI Assulina muscorum. DTo
CBHUIETENBCTBYET O (OPMUPOBAHUM CYXMX C(HaTHOBBIX
MECTOOOMTAaHM, TAKMX KaK KOYKY WU POBHBIC YIacCT-
KM ¢ HU3KHMM 3ajleraHreM 60J0THBIX Bom (Tsyganov
et al., 2017). Haunnas ¢ ~1400 xaj. 1. H. TIOJTHOCTBIO
HMCYe3aloT MeJlarndecKue BUIBI, BO3pacTaeT JoJsl pu-
TO(GWILHBIX TAKCOHOB, YBEIMUMBAETCSI pa3HOOOpa-
31e PAaKOBUHHBIX aMe0, YTO CBUIETEIBCTBYET O BBICO-
KOt TIpOCTPaHCTBEHHOM HEOMHOPOTHOCTHU CIUIABUHBI
B pesyJibTaTe hopMupoBaHus HaHopenbeda. [1o mepe
pa3BUTHS 060JI0OTAa HA MeCTe 3BTPO(PHBIX OCOKOBBIX
¥ TYIIAIIIEBO-0COKOBBIX COOOIIECTB pa3BUBAIOTCS
Me30TpodHbIe c(harHOBO-TIyIIMIeBbIE COODIIECTBA.
OnHaKo CyIIeCTBEeHHBIX N3MEHEHW B COCTaBe BOTHOM
PacTUTENBHOCTH OTMEYEeHO He OBUIO, YTO MOXET yKa-
3BIBaTh Ha Tpeobiramaioliee BIUSHIUE aBTOXTOHHBIX
(hakTOpOB IO CPaBHEHUIO C KJIMMATOM.

BDempogukayus eodoema (~700 kaa.a.H. — HACMOS-
wee épems). B aToT Iepmon otMedaeTcs rpeobiagaHme
3BPUTONHOM Ipynnbl Kianouep Chydorus sphaericus,
YTO YKa3bIBaeT Ha 3BTpoduKanuio BogoeMma. OmgHa-
KO B KOHIIE 30HBI JOJISI 3TOT0 TaKCOHA CHU3MJIIACH,
MOSIBMTVICH Mejarndeckue BUAbl. Cpeau paKOBUH-
HBIX aMe0 YBEeJTMIUBACTCS HOJISI SBpUOMOHTHOTO BUAA
Cryptodifflugia oviformis, 4T0 MOXeT CBUIETEILCTBOBATD
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O HECTAaOMIBHOCTHU YCIOBMU OKPYXAIIIE cpeibl.
B HacTtosiee Bpems 03. KyiikkaiaMmu mpencTaBiisieT
co00i1 HeOOIBIIION 3apacTalolIMii BOTOEM C MOIIHOM
CIUIAaBMHOM M aamna-kKomruiekcamu. Ero BomHas pac-
TUTEJIbHOCTb IIPeNCcTaBlieHa KyOBIIIKOI XXeITOM 1 psi-
ckoil. [To naHHBIM aHaM3a PacTUTENbHBIX MAKpPOO-
CTaTKOB MPUOPEXHON CIIaBUHbBI, Pa3BUThl MYLIUIIU-
€B0O-BaXTOBO-C(harHoBbie COOOIIIECTBA.

6. BAKJIIOYEHUE

[To mTaHHBIM KOMIIJIEKCHBIX UCCIENOBaHUI Mpo-
BeleHa PEKOHCTPYKILMSI IMHAMUKY PAaCTUTEIbHOCTH,
a Takxke Ipoliecca U30JISILUY U JaJIbHEHIIIEero pa3Bu-
i 03. KylikkanaMnu Ha TPOTSIKEHUM TTOCTETHUX
~3500 ner.

Ha pannem srtame (mo ~3200 xax.1.H.) B Bojax
3aJliBa Ha MecTe Oyayllero o3epa npouspacraja He-
MHOTOYMCJIEHHAs! BOAHAsI pACTUTENIbHOCTD, MPEACTaB-
JIeHHas1 ropiieM 3eMHOBOIHBIM. [lo 6eperam miupo-
KO€ paclpocTpaHEeHUe UMEJIM COCHOBBIE Jieca C eJblo
u 6epe30ii, ¢ CyllleCTBEHHOI POJIbIO OJIbXY YEPHOM.
Bbutn pa3sBUTHEI OTKPBITHIE TPABIHUCTHIE COOOIIECTBA
¢ TIpeolOIagaHreM 371aKOB, OCOK M JIECHOTO pa3HOTpa-
Bbsl. Cpenu CIIOpOBBbIX pacTeHUI ObLIM pacrpocTpa-
HEeHBI c(harHOBbIE U OpUEBbIE MXM, a TaAKXKe XBOIIM.
Kiumat 6b11 1OBOJIBHO CYXOM U TEIUIBIIA, O YeM CBUIC-
TEJIBCTBYET MPUCYTCTBHE IITUPOKOIUCTBEHHBIX IEPEBb-
eB. B KoHIIe 3TOTO TIeproaa MpONCXONMIIO TTOHVKEHIE
ypoBHS JIamokCKOTo 03epa, TOCTeTIeHHOe 3a001aurBa-
Hue 3aiuBa. HaumHaet moctereHHO (hopMUpOBaAThCS
skocucteMa o3. Kylikkamammu. M3-3a mepecTpoilkn
5KOCHUCTEMBI BOJIHASI PACTUTEIbHOCTb MPAaKTUYECKU
HCUYE3aeT, YTO GUKCUPYET MePeXOTHbIN IEPUOI N30SI -
1uy o3epa. ToJbKO IMOCIe 3TOTO B 03EPHBIX OTIOXKE-
HUSX TIOSIBIISTIOTCS] KJTAIOIIEPhl M PAKOBUHHBIE aMEOBI.
Wx oTcyrcTBUE Ha Oojiee paHHMX 3Tarax MOXET ObITh
CBSI3aHO C MUHEPAJIbHbIM COCTABOM OTJIOKEHUIA JIMOO
¢ HeOJIaroMpUSITHBIMU YCJIOBUSIMU HAKOILJICHMSI.

B teuenue ~3200—1400 kan.1.H. oTMedaeTcs cTa-
OMIbHOE MPUCYTCTBUE IITUPOKOIUCTBEHHBIX JePEBbEB
¥ aKTUBHOE pa3BUTHE BOTHOI PaCTUTENbHOCTH, YTO,
BEPOSITHO, TOBOPHUT O TETLIBIX KIMMATHIECKUX YCIIO-
BUsX. B lecHOM mokpoBe oTMeuaeTcsl TpaKTUIeCKU
paBHOE MPUCYTCTBUE COCHBI, €11 U O6epe3bl. [1oBbI-
LIeHUEe poJiu Oepe3bl, BEPOSITHO CBSI3aHO C BTOPUY-
HbIM 3apacTaHUEM OCBOOOMMBIIMXCS OT BOABI Tep-
puTopuii. B KoHlle mepuonaa HauYMHAeT PacTu PoJib
COCHBI, a IIUPOKOJIMUCTBEHHBIX TTOPOI — CHUXKATHCS,
MPaKTUIeCKN McUe3aoT MakKpoduTel. Bece 310 MOXeT
CBUIETEIHLCTBOBATH O HEKOTOPOM IMOXOJOAaHUN KIIU-
mata. ITocie otnenenus o3. Kylikkanammu ot Jlagorn
HabsonaeTcs peobjagaHue BEpeCKOBBIX U OCOK, TT0-
sIBJICHUE MaKpo(UTOB (B TOM YHCJIE POro3a IMpoKo-
JIUCTHOTO) KaK IoKa3aTeJieil TOCTeIIeHHOTO 3apacra-
HUS o3epa, HAOII0DaeMOTo M B HACTOSIIEEe BpeMsI.
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[Tponomxkaroiasicst perpeccust Jlamoxckoro o3epa Tak-
K€ TOATBEPKIACTCS YBEIMUYEHUEM B COCTaBe OCTaT-
KOB OEHTOCHBIX BUIOB KJIaJ0LEp U yMEHbIIIEHUE Te-
narnyeckux. Cpean pakoBUHHBIX aMed mpeo0JiagaioT
carHoOMOHTHBIE KCEPODUTHI.

C ~1400 kaJ. 1. H. 10 HacTos11ee BpeMsl IIpou3pacTa-
IOT €710BO-0epe30BO-COCHOBBIE Jieca ¢ Ipeobagalonieit
pPOJIbIO COCHBI, TIPH 3TOM 3aMETHO COKpaIllaeTcsl pPojb
IIMPOKOJIMCTBEHHBIX ITOPO. B 11e710M, K KOHILYy Iepu-
oJla TIPOUCXOIUT YBEJIUYEHUE POJIM TPAB U CIIOPOBBIX
pacTeHui1, YTO CBUAETEIbCTBYET O IIOCTEIIEHHOM IIPO-
1ecce 3apacTaHusl U30JUPOBAHHOTO 03epa. YBeauye-
HUE B TPABSIHUCTOM ITOKPOBE POJIM OCOK, BEPECKOBBIX,
Bexa sIIOBUTOro, c(harHOBBIX MXOB U XBOILEH TOBOPUT
00 ycujeHUHM TeMIIOB 3apacTaHus o3. KyiikkamaMmu.
OO0 3TOM CBUIETEJILCTBYET U COCTAB BOAHOI U MpHU-
OpEeXHO-BOMHOI pacTUTEIBLHOCTU (KyOBIIIKa XeJITas
¥ KYBIIMHKA YMCTO-0€eJ1as1), 3apOCiIv pOro3a ImpoKo-
JIMCTHOI'O, CMEHSIOIINECS JOMUHUPOBAaHUEM BaXThl
TPEXJIMCTHOM 1O OeperaM 1 Ha CIUIaBUHE. YBEIMYeHME
B pacTUTEIbHOM MOKPOBE A0JIM TpaB (B YaCTHOCTH, CO-
PHBIX BUIOOB) U ITOSIBIICHNE KYJIBTYPHBIX 3JIaKOB CBSI3a-
HO C HA4YaJIOM 3eMJIeIEus. YBEIMUEHUE TOIU SBPUTOII-
HOTO BUJA KJIAJOLIEP, CBUIETEIbCTBYIONIEE O CUJIBHOMN
3BTpoGUKAIIMY BoAOeMa, TTOATBEPKIaeT aKTUBHOE aH-
TponoreHHoe Bo3aeiicTBue. HecTaOMIBbHOCTD YCI0BUIA
OKpY>Kalollei cpenbl MOATBEPXKIACT U YBeIMYSHNE 10U
5BPUOMOHTHOTO BUIA CPpeAY PaKOBUHHBIX aMe0. CHU-
JKEHMeE 101 9BPUTOITHOTO BUIA KJIAJ0LIep U MOsIBIeHNE
nejlarn4yeckKuxX BUI0B MOXET CBUIETEIbCTBOBATh O CHU-
JKEHUW aHTPOIIOTeHHOM Harpy3KH.

ITonpoOHast peKOHCTPYKIMST BOTHOM PaCTUTEIBLHO-
CTU M MUKpO(dayHbl, X ITMHAMUKA U BUJOBOTO pa3-
HOOOpa3us Ha pa3HbIX 3Tarnax pa3BuTus o3. Kyiikka-
JIaMITM Jajia JOMOJHUTEIbHEIE TaHHbIE IJIsS XapaKTe-
PUCTUKY YCIOBUI TPAHCTPECCUBHBIX U PETPECCHUBHBIX
stanoB Jlagoxckoro o3epa. Pe3ynpraTel 00oTaHM4e-
CKOro aHayiu3a Topda IMOMOIIU ONpeaeJuTb BUAOBOE
pazHooOpa3ue MakpoGUTOB Ha MOCJIEAHEM 3TaIle pa3-
BUTHUS o3epa. JlJaHHbIe 00 NI3BMEHEHUM pa3HOOOpa3us
KJIaAoLiep U paKOBUMHHBIX amMe0 B 03epe IOATBEPA-
JIN pe3yJIbTaThl, MOJYyYeHHbIE TTO0 TMHAMUKE TIBIIbIIBI
BOIIHOM pacTUTEIbHOCTH, U OOOCHOBAHHOCTh UCIIOJIb-
30BaHUsI MbUIbLBI MAaKPOGUTOB 151 OLIEHKN U3MEHe-
HHUS YPOBHEN BOIOEMOB.
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