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ABSTRACT. The study of sediments of coastal lakes and palaeo-lakes in the southern Far East allowed
us to identify several short-term paleoclimatic events in the transition “continent-ocean” zone. In the
southern Kurils, palaeo-lakes that existed since the Late Glacial were found. Most of the lagoonal lakes
were formed when sea level stabilized or declined slightly during the Holocene transgression. The most
detailed data on hydroclimatic changes were obtained for the Middle-Late Holocene. The intensity of
the summer monsoon and cyclogenesis activity associated with ocean and atmospheric anomalies in
the Asia-Pacific region played a major role in the lake evolution. Sea water input to reservoirs occurred

during extreme storms and tsunamis.
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1. Introduction

Coastal lakes are widespread on the coast of the
southern Far East. Their evolution is related to climatic
changes, and sediments are among the most informa-
tive natural archives for environment reconstructions.
The development of lakes on the marine coast is closely
related to sea level fluctuations and lithodynamic pro-
cesses in the coastal zone, as well as the manifestation
of dangerous hydrological events: extreme storms and
tsunamis. The identification of the connection between
the evolution of coastal lakes and climatic changes on
the basis of a multi-proxy study of lake sediments has
been considered (Lozhkin et al., 2022; Nazarova et al.,
2023, etc.). At the same time, the issues related to the
Holocene atmospheric circulation anomalies near the
northern limit of the East Asian monsoon are poorly
developed. The aim of the present work is to provide
new information on the relationship between the devel-
opment of lakes on the sea coast of the southern Far East
and hydroclimatic changes associated with the inten-
sity of the summer monsoon and cyclogenesis activity,
as well as to reveal the influence of catastrophic events
(volcanic ash falls and paleotsunami) on the develop-
ment of the lake ecosystems.
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2. Materials and methods

The objects of study were sections of palaeo-
lake sediments and peatlands around modern lakes in
Primorye (9 sections) and in the Southern Kurils (Urup,
Iturup, Kunashir, Shikotan, and Zeleny islands — 8 sec-
tions). Lithological, diatom, and pollen analyses were
carried out. The chronology is based on radiocarbon
dating performed at the Institute of Earth Sciences, St.
Petersburg State University (St. Petersburg), and the
Geological Institute of the Russian Academy of Sciences
(Moscow), as well as tephrostratigraphy. Bayesian age
models were constructed using the Bacon modeling pro-
gram 4.2.2 in R. The tephra source was referenced to
the chemical composition of volcanic glass determined
at the V.G. Khlopin Radium Institute (St. Petersburg).
The sections were studied along the profiles with level-
ing, and tsunami sediments were identified, the marine
genesis of which was confirmed by diatom analysis.

3. Results and Discussion

Coastal barrier lakes in the southern Far East are
the final stage of development of lagoons formed in
different phases of the Holocene transgression. Palaeo-
lakes are often found, the location of which is well
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expressed in the relief and occupied by bog communi-
ties. As a rule, organogenic sedimentation took place
in such lakes. The development of accumulative forms
occurred when sea level stabilized or declined slightly
in the middle to late Holocene. On the Kuril Islands,
lakes at the mouths of small rivers were formed by
rapid overtopping of the watercourse mouths during
extreme storms and did not pass through the lagoonal
stage. Such a mid-Holocene palaeo-lakes were studied
at the mouth of the Lesnaya River on Kunashir Island
and on Aerodromnaya Bay, Shikotan Island. The lakes
and surrounding vegetation were responsive to hydro-
climatic changes, and events up to 80-100 years were
highlighted, manifested in neighboring regions (Park
et al., 2021). Short-time warming events were distin-
guished by decreases in arcto-boreal diatoms and an
increased role of broadleaved species in forest vege-
tation. Highlighted events were compared to changes
in solar radiation (Steinhilber et al., 2009) and Pacific
Ocean surface temperature (SST) in the western tropi-
cal zone (Stott et al., 2004). One of the factors influenc-
ing hydroclimatic events was the activation of El Nifio
(Park et al., 2021).

In the south of Primorye, the stages of lake
development were established and the factors deter-
mining their evolution were determined. The water-
ing and depth of lakes were controlled, first of all, by
the change of moistening associated with the amount
of atmospheric precipitation. The lakes of the lagoon
type underwent up to 6-8 stages of development
closely related to sea level fluctuations. Thus, in the
water body on the coast of the Krasnaya Bay (Russky
Island), the highest salinity was recorded at the peak
of the Holocene transgression, the brackish lake devel-
oped from ~5090 yr BP, and the reservoir became fresh
~4090 yr ago. Sedimentation rates decreased sharply
~3510 yr BP, that coincided with long dry period asso-
ciated with weakening of the summer monsoon (Chen
et al., 2015). Biogenic sedimentation began ~700 yr
BP, and the reservoir became a marsh ~270 yr ago.
Seawater invasions to the paleo-lake occurred during
extreme storms and tsunamis. The palaeo-lakes on
Peschany Peninsula and Shkot Island were formed due
to the interlocking of two spits during the sea level
decrease in the second half of the middle Holocene. On
the Peschany Peninsula, the lake was formed during
insignificant cooling ~6320 yr BP. It passed through
8 stages of development and existed until the middle
of the late Holocene. Periods of cyclogenesis intensifi-
cation, when terrigenous material was supplied to the
reservoir, are distinguished. Redeposited freshwater
diatoms from Cenozoic sub-basalt sediments were used
as bioindicators of planar flushing activation during
typhoons. Flushing was most active during the warm
phases of the early Late Holocene. The drying phases
of the reservoir coincided with cold events and were
associated with a decrease in the intensity of the sum-
mer monsoon. Overgrowing of the palaeo-lake began
~5410 yr BP. The introduction of marine and brack-
ish-water diatoms into the reservoir took place during
extreme storms and tsunamis. Tsunami sands have
been found only in sections of lacustrine sequences of
Eastern Primorye.
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In the south of the Kurils, two sections of
palaeo-lakes sediments were found on the coast, which
developed since the Late Glacial, when there was a
land bridge connecting the Kurils and Hokkaido. On
Kunashir Island, the palaeo-lake existed since 14 ka,
and the water body passed through 14 stages of devel-
opment. At the initial stage, diatomites were accumu-
lated due to volcanic ash falls. Increased precipitation
and wetter conditions were present from 10460-9690
yr BP. There was probably an increase in winter pre-
cipitation, as recorded in the growth of shrub pine
pollen (Pinus s/g Haploxylon). The increase in river
flow to the lake indicates more intensive cyclogene-
sis. On Zelenyi Island, the history of the coastal lake
was reconstructed, the development of which was con-
trolled not only by changes in hydration and sea level
fluctuations, but also by tsunamis (Razzhigaeva et al.,
2022). The environmental conditions were influenced
by neotectonic movements with a dipping trend and
volcanic ash falls. The sources of tephra were Hokkaido
volcanoes. The section includes some layers of tsunami
sands. The lake formed ~13 ka ago and went through
12 stages of development. In the Younger Dryas, dry
and wet phases are distinguished. The reservoir had its
maximum depth at the beginning of the Holocene after
the deposition of a thick tephra layer. Three phases of
lake transformation into a lagoon have been identified,
resulting from the destruction of the barrier landform
during major tsunamis. Except for these cases, cli-
mate was the main factor leading to the sedimentary
environment changes. An increase in humidification
in the southern Kuril occurred around 5200-5100 yr
BP and especially from 4340 yr BP, accompanying the
beginning of a decreasing trend in SST in the western
tropical Pacific (Stott et al., 2004). During this period,
the role of the meridional atmospheric circulation and
extratropical cyclogenesis in the northwestern part of
the ocean and the Far East marginal seas increased.

4. Conclusions

The study of lake sediments has made it possi-
ble to identify a complex, short-time climatic rhythmic,
that is important for understanding the interaction of
factors determining climate in the transition zone “con-
tinent-ocean”. The lake records show that paleoclimatic
wetting/drought anomalies on the islands were, in most
cases, in antiphase with events in the continental part
of the southern Far East. On the islands, the decrease
in humidification occurred during periods of predom-
inance of zonal types of atmospheric circulation. The
increase of evaporation in warm periods resulted in
more dry conditions. Cold periods with humidification
anomalies of different signs were established on the
islands and at the continental margin. It is assumed that
the main cause was a change in the intensity and tracks
of extratropical and tropical cyclones. The decrease in
moisture content in the region is recorded in the global
cooling of 2800-2500 yr BP; the Little Ice Age was wet
both on the continental margin and on the islands.
Lake sequences include interlayers of tsunami sands,
which enabled the compilation of an event chronicle
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for the past 3.5 ka in Primorye and 7 ka in the Southern
Kurils. Sea water input during strong storms has been
recorded.
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beperosBbie o3epa ora AanbHero Bocroka:
BO3AEUCTBUE KAMMAaTUYECKUX U3SMEeHEeHUH
M 3anucb NPUPOAHDBIX ONACHBLIX COOLITUMN
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AHHOTALUA. UsyueHne oTJIOXKeHUN OeperoBbIx 03ep U Iajieoo3ep lora [lanbHero BocToka mo3Bo-
JINJIO BBIIEJINTD pAA KOPOTKONEPHUOAHBIX NaJIeOKIMMaTHIeCKUX COOBITHH B IlepexoJHON 30He. Ha rore
Kypu1 HalifieHbI [1ajie003epa, KOTOPhIe CyIleCTBOBAJIM C O3AHeJIeJHUKOBbA. BOJIBIMNHCTBO 03ep uMeeT
JIaTYHHOE IPOMCXOXJEHHe U 00pa3oBajioch MpU CTAOMIM3alMK YPOBHA MOPSA WA €ro HeOOJIbIIOM
CHUXEHHHU B I'OJIOLIEHOBYIO TPAHCI'PECCHUIO. HauboJiee J€TaJIbHbI€ NaHHbIC 10 UI3MEHEHHWIO YBJIAX)KHECHUA
IIOJIyY€HBI I CPEQHET0-MI03AHET0 roJIoLeHa. boJblyo posb B 3BOJIIOLMM BOAOEMOB WUIrpajld MHTEH-
CHBHOCTb JIETHEr0 MyCCOHa M OCOO€HHOCTH IIMKJIOT€He3a, CBsA3aHHbIE C aHOMaJINAMU B OKeaHe U aTMOC-
depe Asnarcko-TuxookeaHCKOro perrvoHa. 3amjieck MOPCKOI BOAbI B BOAOEMBI IPOMCXOMJ BO BpeMs

9KCTPEMAJIbHBIX MITOPDMOB 1 LTYHAMMU.

Kitioyeasie cstoda: 3BOJIIONUA 03€ep, THAPOKJINMAaTNYECKHE N3MEHEHNA, BYJIKAHNYECKUE IIenJjIonaapl, yHaMu,

JKCTpEMaJIbHbIE ITOPMaA, I'OJIOLEH

Jlna nutupoBaHus: Pasxuraesa H.I'., I'anzeii JI.A., I'pe6ennnkoBa T.A., Moxosa JI.M., MakapoBa T.P. Beperossie o3epa iora
JanpHero BocToka: BO3AEHCTBHE KIMMATHMYeCKUX W3MEHEHUI W 3anuch NMPUPOJHBIX OMAcHBIX coObiTHil // Limnology and
Freshwater Biology. 2024. - Ne 4. - C. 600-605. DOI: 10.31951/2658-3518-2024-A-4-600

1. BBeapenue

bBeperoBeie o03epa IMPOKO PpacnpoCTpaHEHBI
Ha nobepexbe lora JlaibHero Bocroka. Mx sBomonus
CBsI3aHa C KJIMMaTUYeCKUMM HU3MEHEHUSAMHU, a OCaAKU
ABJIAIOTCA OOHUMH U3 HauboJsiee WHOOPMATUBHBIX
najyieoapxXmMBOB [JIA PEKOHCTPYKIUM pa3BUTUA IpU-
ponHoI cpenbl. Pa3BuTue o3ep Ha mobepexbe TECHO
CBAI3aHO C KOJieGaHMAMU YPOBHA MOpPA U JIMTOAUHA-
MHYEeCKMMH TMpolieccaMu B OeperoBoil 30He, a TakKXke
MpOsIBJIEHMEM ONAaCHBIX TUIAPOJIOTUYECKUX COOBITHUIL:
SKCTPEMAaJIbHBIX INTOPMOB U IyHamMu. BrisABJIeHME
CBSI3U 3BOJIIOIIUM OeperoBbIX 03ep C KJIMMaTUYeCKUMU
U3MeHeHUsIMU Ha OCHOBe KOMILJIEKCHOTO U3yYeHU:A
03epHBIX ocafkoB paccmoTpeHo (Lozhkin et al., 2022;
Nazarova et al., 2023 u 1p.). BMecTe ¢ TeM BOIPOCHI,
Kacamliecs aHoOMaIuii aTMoc(epHON ITUPKYJIAIUN B
roJiolleHe y CeBepHOI IrpaHUIlbl pacpoCcTpaHeHUs BOC-
TOYHOA3MaTCKOro MyccoHa cjabo paspaboTaHsl. Llesb
HacTosmell paboTel — MpelCcTaBUTh HOBYI0 HMH)OpMa-
LWI0 O CBA3U Pa3BUTHSA 03ep MOPCKOro nmobepexns ora
HanpHero BocToka ¢ rUAPOKIMMATUYECKMMU HU3Me-
HEHUSIMM, CBA3aHHBIMU C WHTEHCUBHOCTBHIO JIETHEIO
MYCCOHAa 1M aKTUBHOCTBIO I[UKJIOT€HEe3a, a TaKXe BbIAB-
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JleHUe BJIUAHUA KaTtacTpoduyecKux cOOBITHII (BYyJIKa-
HUYecKue IeIUIonajbl U IajieclyHaMM) Ha pa3BUTHeE
03€PHBIX HKOCHUCTEM.

2. MaTtepuanbl 1 MeTOAbI

Ob6bekTaMu U3y4eHNs ObLIN pa3pe3bl OTJI0KEeHUN
nasieoo3ep 1 60JIOTHBIX MaCCUBOB B OOpaMJIeHNU COBpe-
MeHHBIX o3ep B IIpumopse (9 paspe3oB) u Ha HOXKHBIX
Kypunax (o-Ba Ypyn, Urypyn, Kynammp, Iukorah,
3esieHsiii — 8 paspe3os). [IpoBeneHbl JTUTOJIOTO-(AIN-
aJIbHBIY JUATOMOBBIN U CIIOPOBO-IIBLIbLIEBOY aHAU3HL.
XpOHOJIOTHsA OCHOBAaHA Ha NaHHBIX PaJIMOyIJIepOJHOrO
JaTUpOBaHMsA, BHIIOJIHEHHOrO B HHCTUTyTe HayK O
3emute CIIOI'Y (r. Cankrt-IletepOypr) u I'MH PAH (r.
Mocksa), u Tedppoctpaturpaduu. BozpacTHble MoaeIn
MoCTpoeHH 1o mporpamMme Bacon 4.2.2. IIpussaska
HMCTOYHMKA Tedphl cAelaHa M0 XUMUYEeCKOMY COCTaBY
BYJIKAHNYECKOT'O CTeKJIa, onpefesieHHOMY B PagueBom
nacTuTyTe M. B.I'. Xjommua (r. Caukr-Iletep6ypr).
Paspe3sl m3ydannch nmo npoduisAM € NpOBedeHUEM
HHBEJIMPOBaHUsA, C BBJIEJIEHHEM OTJIOKEeHUN LyHamu,
MOPCKOH T'eHe3WC KOTOPHIX MOATBEPXKAAJICsa AUaTOMO-
BBIM aHAJIM30M.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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3. Pe3yAabTaTtbl M 06Ccy)xpeHue

beperoBele OapbepHble O3epa ora JlajapHero
BocToka, SABJIAIOTCA 3aBeplialollel craaueil pa3Bu-
TUA JiIaryH, oOpa30oBaHHBIX B pasHble (asbl roJiole-
HOBOM TpaHcrpeccuy. YacTto BcTpevaloTcsa Iajieoo-
3epa, MeCTOIOJIOXKeHHEe KOTOPBIX XOPOIIO BhIpaX€HO
B pesibede U 3aHATO GOJIOTHBIMU coobiecTBamu. Kak
[IpaBUJIO, B TaKUX O3epax IIJI0O OpraHoreHHOe OCaAKO-
HakoIUsleHUe. Pa3BuTue akKyMyJIATUBHBIX HOpM Ipo-
HWCXOAWJIO IIPU cTabuiamsanyy ypoBHA MOpsS WM NpU
ero HeOOJIBIIOM CHIDKEHUM B CpeqHeM-IIO3[HeM Tr0JIo-
reHe. Ha Kypuibckux ocTpoBax B IPUYCTheBHIX 4acTAX
HU3KOIOPAJKOBBIX BOAOTOKOB O3epa BO3HUKaIMU 3a
cdeT OBICTPOro MepeKpHITHS YCThA BOJOTOKOB BO BpeMs
SKCTpeMaJIbHbIX IITOPMOB W He IPOXOAWJIM JaryH-
HOM craguu. Takoe cpeaHeroJsioleHOBOE I1aJIe003epo
U3y4eHO B ycTbe p. JlecHas Ha o. KyHamup u Ha OyX.
AsponpomHas, o. Ilukoran. O3epa U OKpyXarmoouas
PacTUTEJIBHOCTh YyTKO pearnpoBajii Ha I'MAPOKJINMa-
TUYecKHe N3MeHeHUs, BblAesIeHbl COOBITHUA BILIOTH A0
80-100-nmeTHero macmraba, NPOABUBIIMECA B COCEA-
Hux peruoHax (Park et al., 2021). KopoTkonepuogHsie
MOTeIJIEHUA BBIAEJIAJINCH 110 CHIDKEHUIO COfepXKaHuA
apKToOOpeaJibHBIX JUAaTOMEN W YBEeJIWYEHUI0 pPOJIU
HIMPOKOJIMCTBEHHBIX IIOPOJ B JIECHOU pacTUTeJIbHO-
cTU. BolesieHHble COOBITHA CONOCTABJIEHHl C M3MeHe-
HHEeM coJiHeuyHOH paamaiuu (Steinhilber et al., 2009)
U TeMmnepaTypsl noBepxHoctu Tuxoro okeaHa (TIIO) B
Tponuyeckoi 30He (Stott et al., 2004). OguuM u3 ¢ak-
TOPOB, BJIMAIONINX Ha THJpPOKJIMMAaTH4eckre COObITHA,
6bU1a akTuBu3alua Jab-Hunbo (Park et al., 2021).

Ha rore IIpuMopbsa yCTaHOBJIEHB! CTaAUU Pa3BU-
TUA 03ep U olpejesieHsl GaKTOPHI, Olpefesiioniie ux
sBosmonuio. O6BoHEHMWE U TyiyOMHaA 03ep KOHTPOJIU-
poBaJiach, B IIepByI0 ouyepeib, M3MeHEHNeM yBJIaXHe-
HUA, CBA3aHHOTO C KOJIMYECTBOM aTMochepHbIX ocaf-
koB. Ozepa JIaryHHOI'O TUMNa Npouuu A0 6-8 craguit
Pa3BUTHA TECHO CBA3AHHBIX C KOJIe0aHUAMU YPOBHA
mops. Tak B Bojioeme Ha nobepexbe 6yx. KpacHoii (o.
Pycckuit) HauboJiblas COJIEHOCTh OTMeueHa Ha MUKe
roJIOLleHOBOM TpaHCIpeccuy, COJIOHOBATOe 03epo pas-
BUBaJIoCh ¢ ~5090 kaj. JI.H., BOJOEM CTaJl NPEeCHBIM
~4090 kas. j.H. CKOPOCTH OCAJKOHAKOIJIEHUsA PE3KO
cHu3uIUCch ~3510 JI.H., 4YTO COBHIAJIO C CyXUM Iepu-
OI0M, CBfI3aHHBIM C YMeHbIIeHHeM WHTeHCUBHOCTH
snetHero myccoHa (Chen et al., 2015). BuoreHHoe oca-
KOHaKoIUJIeHNe Hadasoch ~700 JI.H., BoJoeM IpeBpa-
TucA B 60510TO ~270 KaJ1. JI.H. 3a1jieck MOPCKOM BOJIbI
B I1ajle003epo MPOMCXOAWJI BO BpeMsA 3KCTpeMaJIbHBIX
mTopMoB U nyHamu. Ha n-Be Ilecuansiii u o. IlIkora
najieoosepa obpa3oBajiich 3a CueT CMBIKAHUA KOC C
JBYCTOPOHHUM IIMTaHNEM IIpU CHIXEHUU YPOBHSA MOpA
BO BTOPOIl IOJIOBHMHE cpefHero roJioieHa. Ha m-ose
[Mecuansiil 03epo 06pPa30BaIOCh NMPU HE3HAUYUTEJIBHBIM
noxoJyiogaHnu ~6320 J.H., TpouUIO 8 3TANoB pa3Bu-
TUA U CylIecTBOBAJI0O A0 CepelUHBl MO3[IHero roJio-
IleHa. BeiesieHBl nepuoAbl yCUJIEHUA IMKJIOreHesa,
KorJja B BO4OeM IOCTaBJIAJICS TeppyUreHHEIN MaTepuall.
[lepeoTsioxeHHble NIPECHOBOAHBIE AUATOMEN W3 IOA-
0a3a/JIbTOBBIX OTJIOXKEHHU HCIIOJIb30BAJIMCh, KaK OHO-
WHAUKATOPHl aKTHMBU3allMM IJIOCKOCTHOI'O CMBIBA BO
BpeMs TaridpyHOB. HanboJsiee akTUBHBIM ILJIOCKOCTHOM
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CcMbIB ObUI B TeIible (a3bl Havyasia IO3QHEro roJio-
neHa. ®a3pl UCCylleHusa BoJoeMa COBIAJaM C IIOXO-
JIOOAHUAMU U CBA3aHBI U CHIPKEHHeM HMHTEHCHBHOCTU
JIeTHEro MyccOHa. 3apacTaHue Ilajleoo3epa HadasaocCh
~5410 j1.H. 3aHOC B BOJOEM MOPCKUX U COJIOHOBATOBO-
JHBIX AUAaTOMeH NPOXOAWJI B dKCTpeMaJibHble ITOpMa
U nyHamu. llyHamureHHble IeCKu HalJieHBl TOJIBKO B
paspe3ax 03epHBIX OoTJjiI0XkeHu Boctounoro I[IpuMopss.

Ha rore Kypun na no6epexse oOHapyeHHI OBa
paspesa najeoo3ep, KOTOpble pa3BHUBaJINCh C MO3MHe-
JIeJTHUKOBbS, KOTJa CYIecTBOBAJ CYXONyTHBII MOCT,
coequHaBmnil Kypusel u Xokkaiigo. Ha o. Kynammup
Iajieo3epo cyilecTBoBajsio 14 TwIC. JieT, BOJOEM Ipo-
mesn 14 craguii pasButuA. Ha HavasbHOM 3Tame
HaKaIUIMBAJIMCh AUATOMMUTHL, 4YTO OBLJIO CBS3aHO C
ByJIKQAHWYECKUMHU IerionagaMu. PocT koJsimdecTBa
arMocgepHBIX 0CaJKOB U 0oJiee BJaXHBIE YCJIOBUA
6suin 10460-9690 n.H. BeposiTHO, yBeJIUYMBAJIOCH
KOJIN4EeCTBO 3MMHHMX OCAAKOB, 3adUKCHpPOBAHHOE B
pOCTe IBIIBIBI KeAPOBOIO CTJIaHMKA. YBeJnyeHHe ped-
HOI'O CTOKa U IPOTOYHOCTU O3epa CBHUAETEbCTBYyeT
0 OoJlee MHTeHCHUBHOM ImKJIoreHese. Ha o. 3esyieHbIl
BOCCTaHOBJIEHA UCTOpUsA OeperoBoro osepa, pasBUTHE
KOTOpPOTO KOHTPOJINPOBAJIOCHh HE TOJIBKO HM3MeHeHHeM
YBJIQXKHEHUA U KoJyieOaHUAMH YPOBHA MOPs, a TaKxe
iyHamu (Paszxuraesa u ap., 2022). Ha skoJioruueckyio
00CTaHOBKY OKasblBajld BJIMSHNE HEOTEeKTOHUYeCKHe
JIBUXKEHUA ¢ TeHJeHIMel K IorpyXeHHUIo U ByJIKaHHuue-
ckue nemionaasl. Mctounrnkamu Tedphl ObLIN ByJIKAHBI
Xokkarifjo. Pa3spe3 BKJII04aeT MpOC/ION I[yHAMUI€HBIX
neckoB. O3epo obpazoBasiock okoso 13000 J1.H. U mpo-
nuio 12 craguii pa3puTud. B nmosnHem gpuace BeIgesIA-
eTcs cyxas U BjaxHasA (assl. MakcuMabHy10 ITyOUHY
BOJOEM HMeJl B Hayajle roJiolleHa Iocjie BhlIaJeHU:A
6oJibmoro oobemMa Tedphl. YCTaHOBJIEHB TpU (asHl,
KOTJ]a 03epo NpeBpalajioch B JIaryHy, BRI3BaHHBIE pas-
pylleHreM Iepechii BO BpeMsA KPYNHBIX LyHaMu. 3a
HCKJIIOUeHNEeM 3THX CJIy4yaeB, OCHOBHBIM (aKTOpoM,
IIPUBOIANIMM K N3MeHeHUI0 00CTaHOBOK, ObLIT KJIMMaT.
Poct yBnaxxHeHusa Ha lore Kypusi mpowusoles OKOJIO
5200-5100 n1.H. u ocobeHHo ¢ 4340 JI.H., CONYTCTBY-
I0IIUI Havaidy TpeHAa yMeHblleHuA TIIO Ha 3amane
Tponmveckoi 30HH Tuxoro okeana (Stott et al., 2004).
B aToT mepuop ycunamBajiach posib MepUAMOHAJIbHOMN
IUPKYJIAOUK aTMocdepsl M BHETPOIIUYECKOIo I[HUKJIIO-
reHesa B CeBepo-3allaJIHON YacTHU OKeaHa U JajIbHeBO-
CTOYHBIX OKPAWHHBIX MOPSX.

4. 3aKknioueHue

W3yyeHne 03epHBIX OTJIOXKEHUM IO3BOJIUJIO
BBIZIEJIUTH CJIOXKHYI0 KOPOTKOIEPUOAHYI0 KIMMaThye-
CKYI0 PUTMUKY, YTO BaXXHO [JiA INIOHWMAaHUs CJIOKHOIO
B3aUMOJENCTBUA (HaKTOPOB, ONpefesIAiluX KIuMaT
B Ilepex0oHO! 30He. O3epHble JIETONNCH MTOKa3hIBaIoT,
YTO MaJjleOKJIMMaTUYecKrue aHOMaJIMU yBJIAXHEHUs/
3acyx Ha OCTpoBax B OOJIBIIMHCTBE CJIy4aeB OKa3asIucCh
B nporuBodasze ¢ COOBITUAMU B KOHTHHEHTAJIbHOM
yactu tora MlaimsHero Boctoka. Ha ocTpoBax yMeHb-
HIeHNEe YBJIQXHEHUA MPOUCXONUJIO B IIepHUObl Npeos-
JIaJJaHVsA 30HAJIbHBIX THUIIOB LIMPKYJIALUU aTMoChephL.
YBenuyeHuUe HClNapeHus B TeIJible IEepPUOJbl IIPHUBO-
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auso K 6oJiee 3aCyUIMBBIM YCJIOBHUAM. Y CTaHOBJIEHBI
XOJIOJHbIe MepuoJbl C aHOMAaIUAMU YBJIAKHEHUA pas-
HBIX 3HAKOB Ha OCTPOBaxX W Ha OKpanHe KOHTHHEHTA.
[Ipenmnosiaraercs, 4YTO OCHOBHOM NIPUYMHON OBLIO
W3MeHeHHe WHTEHCUBHOCTU U TpaeKTOpuil Iepeme-
IieHys BHETPONMYECKHUX W TPONMYECKHWX LMKJIOHOB.
CHIXeHHeM YBJIAXHEHHA B perroHe 3apUKCHPOBaHO
B ryiobaspbHoe moxosomaHue 2800-2500 J1.H., MajbIi
JIeAHUKOBHINI Iepuof ObUI TOBCEMECTHO BJIAXKHBIM.
OsepHble pa3pe3bl BKJIYAIOT IPOCJIOX IIyHaMUTeHHBIX
[1eCKOB, TI03BOJIMBIINX COCTaBUTh JIETONNUCH COOBITUH B
ITpuMopbe 3a mocjieaHue 3.5 ThIC. JieT, a Ha HOXHBIX
Kypunax 3a 7 Teic. jieT. 3apUKCUPOBaH 3aIljiecKk MOp-
CKOH BOJIbI BO BpeMs CUJIbHBIX IITOPMOB.
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