TEOMOPPOJIOTHA U [TAJIEOTEOTPA®HUA, 2023, mom 54, Ne 1, c. 112—130

VIK 551.89:551.583.3(-925.17)

HAYYHBIE COOBIIIEHUA

IMPOSIBJIEHUE INTOBAJIBHBIX ITIOXOJIOJAHUI ITO3JHETO TOJOLIEHA
HA MOPCKOM ITOBEPEXKBE IOTA JTAJIBHEIO BOCTOKA POCCUN*

© 2023 r. H.T. Paszxkwuraesal*, JI. A. I'anzeii!, T. A. Ipedennnxona’, JI. M. Moxosa', B. B. Yakos?,
T. A. Konoresa?, M. A. Kiumun?, I'. B. Cumonosa*

! Tuxooxeanckuii uncmumym eeoepaguu IBO PAH, Baadusocmok, Poccus
2 Huemumym 600mbix u skoaoeuyeckux npobaem IBO PAH, Xa6apoeck, Poccus
3 Hnemumym monumopunea Kaumamuyeckux u sxosoeuneckux cucmem CO PAH, Tomcex, Poccus
*E-mail: nadyar@tigdvo.ru

TMoctyrnuna B penakuuio 16.06.2022 r.
IMocne mopa6otku 14.10.2022 r.
IMpunsra x myomukauuu 10.11.2022 1.

KoMrutekcHoe n3yueHue pa3pesa JIaryHHOM Teppachl B KyTOBOM YaCcT AMYPCKOTO 3aJIMBa IMTO3BOJIMJIO BbI-
IeJIUTh pe3Kre KOPOTKOMepuoaHbie moxonoganust 4450, 2870—2510, 1740—1200, 680—150 1. H., KOTOpbIe
COITOCTABJISIIOTCS] C XOJOAHBIMU COOBITUSIMU, TIPOSIBJIEHHBIMU BO MHOTHX pErMoHax MUpa. B ocHOBY pe-
KOHCTPYKIIM TIOJIOKEHBI JaHHbIE TMaTOMOBOTO, 0OTAHUYECKOTO, CITOPOBO-TIBLIBIIEBOTO aHAJIM30B. Bo3-
pacTHasi Moesib MOCTPpOeHa B TporpaMMe B3KOH ¢ MCTOIb30BaHMEM PATUOYIJIEPOIHOTO JaTUPOBAHUS U
tedpocTpaturpadun. B paspese HaiineHa recdpa B-Tm kanpaepoobpasymoliero nussepxeHus Bik. baitto-
yiiaHb. Pazpes, BBIOpaHHBIN B Ka4eCcTBe MPUPOITHOTO apXrBa, UMEET CBOIO cieliuduKy. B oTamyue ot rop-
HBIX palilOHOB U PEUYHBbIX OacCceifHOB, riue Kaumar ctai cyxuM 3320—3050 J1. H. B CBSI3U pe3KUM CHUKEHUEM
WHTEHCUBHOCTH JIETHETO MYCCOHA, 03€pHO-00JIOTHbIE 0OCTAaHOBKM Ha MoOepeKbe pa3BUBAIMCH B MTOCTO-
STHHO TIepeYBJIaXXHEHHBIX YCJIOBUSX. DTO AaJ0 BO3MOXHOCTh BBIAEIUTh KOPOTKOMNIEPUOIHBIE CyXHe COObI-
THsI, KOTOPbIE KOPPEIUPYIOTCS C INI00ATbHON KINMaTUUYECKOM PUTMUKOIA, 00YCIOBJIEHHOM YMEHbILIEHUEM
coiHeuyHoi pamuauuu. CHUXeHUEe YBJIaXKHEHUs] TeCHO CBSI3aHO C BIMSHUEM OKeaHa: MHTEHCUBHOCTHIO
TPOIMMYECKOTO IIUKJIoreHe3a. OOMesieHre JIaryHbl Ha CTiaie MaJloaMIUIMTYIHOM TPAHCTPECCUU, YCUIIEHHOE
ocnabjieHreM JIETHEro MyCCOHa, TPUBEJIO K CMeHe TEPPUTeHHOTO OCaAKOHAKOIUIEHUsI HA OPTaHOTEHHOE
okoJ1o 3460 1. H. HanboJee CI0XHYIO CTPYKTYPY C PE3KMMU U3MEHEHUSIMU YBIAXKHEHUS UMEJTIO TTOXO0I0-
nanue, nposiBusiieecs 2870—2510 1. H. CMeHa xona 60J10Too0pa3oBaTebHbIX TPOLIECCOB 0KoJ1o 1740 1. H.,
CBSI3aHHAasl ¢ aKTUBU3AaIIMel MTaBOIKOB, BbI3bIBABIIMX ITEPUOINYECKOE MOATOIIIEHUE TOPhSIHUKA B OOIIMP-
HOI1 IpUYCTheBOM 30He p. PaznonbHast, puBesa K MICYe3HOBEHUIO IPEBECHOTO sSIpyca U Pa3BUTHIO TPaBs-
Horo 6oJyiota. B 1ieJloM perroHaabHbIe YCIOBUs ObUIM 3aCYUIJTMBBIMU IO MaJIOTO ONMTHMMYyMa ToJIOleHa.
OmnpeneneHa peakiys JaHaa@ToOB Ha TTOXOJOAAaHMSI: B JIECHOW paCTUTEJIbHOCTU HU3KOTOPbsI CHUXKAJIACh
pPOJIb MIMPOKOIMCTBEHHBIX MOPO, B PAa3BUTUH JIOKATBHBIX JIAHAIIA(TOB yBEINIMBAIOCH yUacTUE pacTe-
HUM, TIPEANOYUTAIONINX MeHee 0OBOTHEHHBIE MECTOOOUTAHUS. I3 XOJIOTHBIX COOBITUI MCKITIOYEHHUE CO-
CTaBJISIET MaJIbIii JIEMHUKOBBIN MEPUOM, KOTOPBIi ObLIT BIKHBIM U OTJIWYAJICS YaCTHIMM TTaBoAKaMu. Me-
PUIMOHATIBHBIN TTePEeHOC BIIAXKHBIX BO3MYIIIHBIX MAcC ¢ OKeaHa Ha KOHTUHEHT B 3TO BpeMsl aKTUBU3UPO-

BaJics.
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pPBI M YBIIAXKHEHUSI Ha pa3BUTHE OMOTHMYECKUX KOM-
MOHEHTOB JaHmmagToB B TojoneHe. OcobeHHO
MHOTO pabOT MOSIBUJIOCH ITO aHAJIM3Y PErMOHAIbHOTO
MPOSIBJIEHUST ONITUMAJIBHBIX (a3 TOJI0LIEHA B CBA3U C
TEHJICHLIMEI TTOCIeIHUX ACCITUISTUI U HEOOXOaU-
MOCTBIO JIeJIaTh IPOTHO3HBIE OLIEHKM IIPU MOTeTlIe-
Huu (Kimmmater n manmmadgTer ..., 2010; An et al.,
2000; Zhou et al., 2016; Gao et al., 2019). He mecHee
Ba>XKHOM 3ama4eif SIBJISIETCS U aHAJIU3 pa3HOMAcCINTab-
HBIX MOXOJOAAHWI, VX IIINTEIbHOCTH U BO3IEHUCTBUS
Ha ouoty (Constantine et al., 2019; Park et al., 2019).
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B mo3nHeM ronolieHe HAOIIOOATIOCH YETHIPE XOJIOM-
HBIX COOBITUSI, KOTOPbIC UMEJIU TJIOOATBHBINA XapakK-
Tep M XOPOIIO IPOSIBUJIINCH B CEBEPHOM M IOXXHOM
nonymapuax: 4800—4600, 2800—2600, 1650—1450,
650—450 1. H. (bopucosa, 2014; Wanner et al., 2011).
Haubonee 1iutenbHBIM SIBJISICTCSI TOXOJIONaHUE, KO-
TOPOE BBIACISETCS B Pa3HBIX pErMOHAaX B OoJiee M-
pokom nuamna3oHe 3300—2500 net. CoObITHE 3TO COB-
nagaetT ¢ HukiaoM bonma 2 (Bond et al., 2001) 1 oTtBe-
YyaeT 3HAYUTEIbHOMY CHIDKEHMIO  COJHEYHOM
aktuBHocTu (Martin-Puertas et al., 2012). ITomoxu-
TeJIbHbIE TeMIlepaTypHble aHOMAJIMU OBLIM JIMIIb B
CkaHIMHAaBUU U CEBEpO-3aIlagfHOll AMEpUKeE, B Ce-
BEpHOIl A3MU 3TO IIOXOJIOJaHUE COMNPOBOXIAIOCH
apunusanueii (Wanner et al., 2011). DTa xe TeHIeH-
1S IIpociieXuBaiach 1 Ha 1ore JJansHero BocToka,
I1e B IOCJeAHNE TOAbl ClieJlaHbl BRICOKOpa3pelialo-
II1e PEKOHCTPYKLIU KINMATUIECKIUX U3MEHECHUI B
no3nHeM rosoueHe (Pazxuraesa u np., 2021; Razji-
gaeva et al., 2021). BmecTe ¢ TeM JaHHBIX O KOPOTKO-
MIEPUOMHBIX ITOXOJOAAHUSIX MO3AHEr0 IoJIolieHa Ha
kpaiiHeM 1ore ambHero BocTroka, ocCHOBaHHBIX Ha
W3YYEHUHU XOPOIIO NaTUPOBAHHBIX pa3pe30B, MaJjo.
Llenbio HacTosIIIEl paOOTHI SIBJISIETCS aHAJIN3 IIPOSIB-
JIEHUSI KOPOTKOIIEPMOMHBIX XOJIOOHBIX COOBITUIA
MMO3IHEro ToJIOLICHA Ha mobepekbe AMYPCKOTO 3a/IU-
Ba, olpeie/ICHUE UX BpEMEHHBIX TPaHMII, MacIlTada,
CTPYKTYPHI M peakuuu JaHamagToB HA U3MEHEHNE
TeMIepaTypHOro (poHa v yBJIaXKHEHUs. DTo robdepe-
XKbe SBJISICTCSI Haubosiee HaceJICHHBIM M OCBOCHHBIM
Ha 1ore JlanpHero BocToka, mosroMy Hauboliee ysi3-
BUMBIM K PE€3KMM U3MEHEHUSIM IMPUPOITHOM Cpeabl U
BO3MOXHBIM KJIMMATUYECKUM KPHU3HCaM, UTO ITOBbI-
[IaeT aKTyaJIbHOCTb UCCJIeIOBAaHUIA.

XAPAKTEPUCTUKA PAUPIOHA
NCCIEOOBAHNU

Bbeper 3ai. Ilerpa Benukoro orHocuTCS K praco-
BOMY TUITy M XapaKTepU3yeTCS pPa3BUTUEM LIYOOKO
BIAIOLIMXCS B CYIy 3aJIMBOB, 00pa30BaHHBIX ITPH 3a-
TOIUICHUM PEYHBIX AOJMH B TOJIOLIEHOBYIO TpaHC-
rpeccuio. OQHUM U3 HUX SIBIISIETCS AMYPCKUIA 3aJIUB,
B BEpIIMHE KOTOPOTO HAXOAUTCS OO pPHAsT 60JI0TH-
cTast HU3MEHHOCTbD (abc. BbicoTa 10 2—3 M), chopMu-
poBaHHasl Ha MeCTe MaJic03aJiInBa U IIIyOOKO IIPOTSI-
rUBampIIascs 1Mo goiauHe p. PasgonbHoil. B Makcu-
MaJIbHYI0 a3y TpaHcrpeccuu OeperoBasi JIMHUS
pacnonaraiach B 30—40 kM BI1yOb CyILIM OT COBpe-
MeHHoro nojioxkeHus: (Koporkuit, Xynsko, 1990).
HusmeHnHocTh npeHupyeTcs p. Pa3noiabHOI ¢ MHOTO-
YUCJIEHHBIMU pyKaBaMU U IPUTOKAMMU;, PyCjia aKTUB-
HO MeaHApHUPYIOT ¢ oopa3oBaHueM crapull (puc. 1).
BoinensiioTcst HECKOIBKO PEJIMKTOBBIX 03P JIaryHHO-
ro IPOUCXOXICHUSI, HanboJjiee KPYITHBIM SIBJISICTCS
03. YTuHOe.

KiauMaT MycCoOHHBII, XapaKTepu3yeTcsl CE30HHbI -
MM KOHTpAcTaMH TTOJIST JaBJIICHUST Hal KOHTUHEHTOM
1 OKEaHOM 1 HepaBHOMEPHBIM YBJIaXKHEHUEM TIO Ce-
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3oHaM. [1o manHBIM MeTeocTan1 bapabanr B 33 km
OT paiioHa paboT cpemHerogoBasi TeMIlepaTypa BO3-
nyxa coctaBisieT 4°C, caMbIii XOJTOTHBIN MeCSI] — STH-
Bapk (t cp. —15°C), Teruiniii — aBryct (t cp. 20°C), a6-
coJioTHbIF MuHUMYyM —38.7°C, makcumym 38.5°C.
CpenHerogoBoe KOJIMYEeCTBO 0cagkoB 935 MM, 60Ib-
mas ux 9acTth (180 MM) BeImamaeT B aBryCcTe, MEHb-
mas (11 mm) — B sHBape. MakCUMaIbHOE CYyTOYHOE
KOJIMUYeCcTBO 0caakoB (192.8 MM) oTMeUeHO B aBrycTe
1986 1. [IpeoGnanatoniee HanpaBjJIeHUE BeTpa — CeBe-
po-3amagHoe, CpemHsisi cKopocTh 1.7 M/c, MaKcH-
MajibHast — 25 M/c.

Ha nmobepexxbe B KyTOBOM YaCTH AMYPCKOTO 3aJT1-
Ba pacrpoCTpaHeHbl OTKPBIThIC JaHAIAPTHI, 6OJIb-
[IYe TUIOIAAN 3aHUMAIOT TOp(siHbIe 6OJI0TAa U CHI-
pBIe nyTa ¢ pparMeHTaMu JOJWHHBIX JiecoB. Ha 61m-
KaWIIMX CcOoMKax pa3BUTO peakojieche U3 ayda
3youaroro (Quercus dentata) ¢ ydacThueM ayda MOH-
ronbckoro (Quercus mongolica), KyCTapHUKOBBIE 3a-
pociav ¢ JOMUHUPOBAHUEM JIeCIieAelbl ABYLIBETHOM
(Lespedeza bicolor) n TpaBssHUCTBIe coobiiecTBa. Ha
ommznexanieM lllydanckoM 1miaTo MOIMIOMUHAHT-
Hble IUPOKOJMCTBEHHBIC Jieca ¢ JTOMUHUPOBaHEM
Jyb6a MOHTOJBCKOTO W ydacTHEM JIUI aMypCKOM U
MaHbuXypckoit (Tilia amurensis, T. mandshurica),
KJIEHOB MEJIKOJWCTHOTO Y JIOKHO3MOOJbI0Ba (Acer
mono, A. pseudosieboldianum), rpada cepaueIMCTHO-
ro (Carpinus cordata), nibMa TOPHOTO 1 SITOHCKOIO
(Ulmus laciniata, U. japonica), opexa MAaHbYKYPCKOTO
(Juglans mandshurica), siceHs1 HoconucTHoro (Fraxi-
nus rhynchophylla) u 6epe3 Illmuara, pedpucroii, na-
YPCKOI1, U TNIOCKOJIMCTHOI (Betula schmidtii, B. costa-
ta, B. davurica, B. platyphylla) 3aHUMaIOT y4acTKU 10
300 M, KenTpoBO-ITUPOKOINUCTBEHHBIE C COCHOM KO-
pelickoit (Pinus koraiensis) i TUXTOI LICTbHOJMCT-
Holt (Abies holophylla) — no 600—650 M, TUXTOBO-
€JIOBBIC Jieca ¢ mpeobiaagaHuemM eiau asHckou (Picea
ajanensis) 1 TIPUMECHIO eJli Kopelickoii (P, koraiensis) —
BEpPXHUE YPOBHU.

MATEPUAJIBI U METO/1bI

B xauecTBe majeoapxuBa BEIOpaH pa3pe3 JIaryH-
HOI Teppachl (43°23.947' c.u1., 131°44.511' B.A., BbI-
cota 2—2.5 M HaJ y. M.) B KyTOBOI 4acTU AMYpPCKOTO
3aJluBa, PacIojoXeHHbIH B 9.5 KM OT 6eperoBoii Jiu-
HUU U B 1.7 KM K ceBepo-3amnanmy oT oepera ozepa YTu-
Hoe (puc. 1). [llypd 120 3amoxeH Ha ydacTke Topdo-
pa3paboTok. B ocHoBaHUM pa3pe3a BLIXOOUT ajIeBpU -
TOBBIII M1 CO cJHosSMu Topda, BEpxHSIS 4YacTh
npeacrapjicHa TOPPSIHUKOM (MOIIHOCThIO 1.12 M).
IToBepxHOCTHBRIH cJ10it TOpdha 1 odec ObLIN yIaJIeHEL.
OmpobOoBaHMe MTPOBEASCHO C IIAaroM 5 cM, HMKHEN
yacTtu pa3pe3a — 2—3 cMm. buocTtpaturpaduyeckoe
M3y4eHMe BKIII0YAJIO JMAaTOMOBBII, 0OTAHMYECKUI 1
CIIOPOBO-TIBUIBLIEBOM aHAJINU3bI, BBHIIIOJHEHHBIE IIO
CTaHAApPTHBIM MeTonukaM (JlmatomoBele ..., 1974;
Kynukosa, 1974; IMokposckas, 1966). Coenan noma-
CUET COJIepKaHMsI CTBOPOK AUaTOMel B 1 T BO3myIiI-
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Puc. 1. Paiion pa6or. (a) — AAmoHoMopckuii peruoH; (6) — [IpuMopcKuii Kpait 1 pacIojiokeHue pa3pe3oB, ¢ KOTOPBIMU ITPO-
Boautcs cpaBHeHue: 1 — Illydanckoe miaro, 2 — CrapopedeHckoe ropoauiile, 3 — 6yx. boiicmana, 4 — 03. Uepenaxa, 5 —
p. CrekisiHyxa, 6acceitH p. LlIkoroBka, 6 — LlIkoToBckoe riato, 7 — p. MusorpanoBka, 8 — 6yx. Kur, 9 — 6yx. Jlanroy I, 10 —
3a1. OnpuyHuk, 11 — ConoHLoBcKMe 03epa; (B, T) — MOJOXKEeHUE OImopHoro paspesa 120.

Fig. 1. Study area. (a) — Japan Sea region; (6) — Primorye and position of study area and sections to be compared: 1 — Shufan
Plateau, 2 — Starorechenskoe fortress, 3 — Boisman Bay, 4 — Cherepakha Lake, 5 — Steklyanukha River, Shkotovka River Basin,
6 — Shkotovskoe Plateau, 7 — Milogradovka River, 8 — Kit Bay, 9 — Langou I Bay, 10 — Oprichnik Bay, 11 — Solontsovskie lakes;

(B, T) — position of the reference section 120.

HO-cyxoro ocaaka. [ToacueTt mpolieHTHOTO coaepsKa-
HUSI BUIOB IIPOBOIUIICS OT CYMMBI BCeX CTBOPOK. J11i-
aTOMOBBIE KOMIUIEKCHl BBIJIEJIEHBI II0 COCTaBYy
JOMUHUPYIOIINX U CYONJOMUHUPYIOIIUX BUIOB, OIS
XapaKTepPUCTUKU 0OCTAHOBOK YUUTHIBAJIUCH U BUIBI C
HM3KUM coaepxanueM. [1pu mpoBeneHnm 6oTaHde -

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

CKOTO aHajiu3a OIpEAesiach CTENEHb PA3JI0XEHUS
Topda, OTMEUaJI0Ch HAJTMYME JIPEBECHOTO YIJIS, KJla-
JIoliep U paKOBUHHBIX ame0. [Tpu BBIMOJTHEHUU CIIO-
POBO-TIBUIBLEBOTO aHAJIM3a PACYET MPOLIEHTHOIO CO-
IEeP>XKaHUA OTIEITbHBIX TAKCOHOB IMPOBEAEH I KaX-
JIOIf M3 Tpex OCHOBHBIX IpynIl (IBLIbLIA IPEBECHBIX
Ne 1

TOM 54 2023



[TPOSBJIEHUE INIOBAJBHBIX ITOXOJOOAHUN MMO3AHEIO TOJIOLIEHA 115
Ta6omuna 1. PaguoymieponHselii u KajleHIapHBIH BO3pacT TOpGhSIHMKA OKOJIO 03. YTUHOE
Table 1. Radiocarbon and calendar ages of peat mire section near Utinoe Lake
JIab. HoMeD, Homep PamuoyrneponHerit KanennapHsbrit MopnennpoBaHHBINI
NUMKDOC-14- | ob6pasua Tnybuna, em | Marepuan BO3pACT, JIET BO3pacT, KaJ. JieT (26)| BO3pacT, Kail. JieT
2199 7/120 5—-10 Topd 51590 530 + 80 580—480
2201 6/120 30-35 Topd 1670 £+ 120 1570 £ 130 1190-970
2196 5/120 55—60 Topd 2620 + 105 2690 + 150 2510—2300
2195 4/120 60—65 Topd 2660 + 110 2760 £ 150 2610—2510
2194 3/120 80—85 NpeBecUHa 2730 = 105 2865 £ 130 2950-2870
2197 2/120 80—85 Topd 2715 + 110 2850 = 140 2950—2870
2202 1/120 100—105 Topd 3035 £ 150 3210 £ 180 3320—3240
2203 1/220 115—118 Topdh 3980 = 150 4450 £ 210 —

Tabomuna 2. XvMUUYeCKU COCTaB BYJIKAHWUYECKOTO CTEKJIa U3 MPOCI0oeB Tedphl U3 pa3pe3oB TOphsIHMKA OKOJIO 03. YTH-

Hoe U nayneoosepa Ha Illydanckom nmiaro* (Razjigaeva et al.
Table 2. Chemical composition of volcanic glass from tephra

, 2021) (cp. 3HaueHwus, mac. %)
layers from peat bog near Utinoe Lake and paleolake section

of Shufan Plateau* (Razjigaeva et al., 2021) (average values, wt %)

Paspe3s (konunuecTBo 3epeH) SiO, TiO, Al,O4 FeO MnO MgO CaO | Na,O | K,O
120 (15) 65.85 0.51 15.69 5.02 0.18 0.22 1.36 5.20 5.86
12716 (13)* 67.40 0.60 15.44 4.73 0.20 0.64 1.42 4.63 5.66

MopoH, MbUIbIIA TpaB M CIIOpbI). IlaTnHO30HBI Ha
IMarpaMMe BblIeJeHbl BuU3yalibHO. OTfpenesieHa
30/1bHOCTh Topda. XpOHOJIOIrusi OCHOBaHa Ha JaH-
HBIX paauoOymIepONHOTO NAaTUPOBAHMS, BBIIIOJIHEH-
Horo B MHCTUTYyTe MOHUTOPUHTa KIMMAaTUYECKUX U
skonormdeckux cucrem CO PAH (r. Tomck) xum-
KOCTHO-CLIUHTUJUISILIMOHHBIM METOJAOM C UCTOIb30-
BaHUEM cIleKTpoMeTpa-paaruomMerpa Quantulus-1200
(TomLIKIT CO PAH), u tedpocrparurpacdpuu. Ka-
JIMOPOBKA paIMOYIJIEPOIHBIX IaT MPOBEAEHA MO MPO-
rpamme OxCal 4.4.1 ¢ ucoJib30BaHUEM Kaluopo-
BouyHoii KpuBoii “IntCal 20” (Reimer, 2020). Bos-
pacTHast MOZIeJb ITOCTpOeHa o nporpamme Bacon 2.2
(Blaauw, Christen, 2011). Bo3pacT npuBeneH B Ka-
JIEHJApHBIX 3HAaUeHUSIX. XUMUUYECKUI COCTaB BYJIKa-
HUYECKOTO CTeKJIa M3YYeH C MOMOUIbIO PEHTTEeHO-
cnekTpaibHoTo MukKpoaHanu3a (EPMA) c mpumeHe-
HYEM CKaHUPYIOIIEro 3JEKTPOHHOIO MMKpPOCKOMa
MIRA3 FE ¢pupmbl TESCAN u cucteMbl MUKpOaHa-
nu3a Aztec komnaHuu Oxford Instruments B Pamue-
BoM uHcTuTyTe M. B.I. Xnomuna, r. Cankr-Iletep-

Oypr.

PE3YJIBTATBI U UHTEPITPETALLUA

Bospacmuas modens, ckopocmu 0cadkoHaKonaeHus
U epemeHHoe paspeuieHue pexoHcmpykuyuil. HvoxHss
pamuyriieponHas aara (3980 + 150, 4450 + 210 kan. 1. H.),
MoJiydeHHas U3 npociost Topda B aleBpUTOBOM UJIE
(Tabs. 1), moKa3bIBaeT, YTO HAKOIUICHUE OTIOXEHUIA
B OCHOBaHMU pa3pesa IMIPOUCXOIUIO0 B TPAHCTPECCUB-
Hy10 a3y Hayaja ITO3IHero rojoiieHa. Bo3pactHas
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MOJI€EJTb, TOCTPOEHHAs 10 6 pagroynIepOIHbIM AT -
poBKaMm (puc. 2), mo3BoJIKIa OLIEHUTh BO3paCT TOP-
dsanuka B 3460 steT. B BepxHeii yacTu pa3pesa (OKOJI0
30 cMm) HaiigeH TIPEepPbIBUCTBHIA MNPOCHOoi Tedphl
(MOIIIHOCTH 1 cM), MUMEIOLLMIT BOJITHUCTOE 3ajIcTaHHe
¥ obJeraroniuii apeBHUM Mukpopenabed. CocTas ByJI-
KaHNYECKOro cTekia (Tabj. 2) ¢ BBICOKMM coaepKa-
HueM K,O (5.79—6.03%) ananormyeH teppe B-Tm
BiK. balitoymaHb, KajabaepooOpasylollee U3BepKe-
HHE KOTOPOTro nmpousouwio B 946/947 rr. H. 3. (Chen
et al., 2016). Hann4ue Tedpbl OKasbIBaeT, 410 “C-
nata UMK®D-C14-2201, orobpaHHas1 ¢ TOit Xe IIy-
OMHBEI PSIIOM C KOJIOHKOI, B3SITOII Ha OMOCTpaTurpa-
¢uyeckne aHaIM3bl, 00Jee OPEeBHSISI U MOJydeHa U3
Topda, ciararmoluero Kouky. st Moaem Mbl UCITOIb-
30BaJId BO3pacT ByJKaHWYecKoro nemia B-Tm. Drta
Tedpa ObIIa HalineHa B pa3pes3e najeoo3epa Ha Ily-
danckom 1u1ato (Razjigaeva et al., 2021), B oT10Xe-
HUSIX AMYypCKOro 3aiauBa (AKyaIudeB u ap., 2016), Ha
o-Bax Pycckuii, IlIkota m B pa3pe3ax TOpPSTHUKOB
IOxnoro Cuxota-Anuns (Pazxuraesa u np., 2020a).

CKopocTH HaKoITIeHUs Topda ObUTN HepaBHOMEP-
HBIMU: Ha HayaJIbHOM 3Tarte 0butn 0.5—0.6 MmM/Toq, 3a-
MenaeHue 1o 0.2 MM/ron Hayanoch okoJjio 2510 1. H.,
nocieqaue 970 et Topd HaKaIrIUBajCSI CO CKOPO-
cteio 0.5 mM/Ton. BpeMeHHOe pa3spellieHrne peKOH-
ctpykuuii Bappupyet oT 80—100 mo 220—280 jeT, uto
MO3BOJISIET TOCTATOYHO AETAaTbHO BOCCTAHOBUTH KO-
POTKOTIEPUOAHBIE  KJIMMAaTHYeCKUe  U3MEHEHUs
MO3IHETO ToJIolIeHA.

BDeonroyus 03epHo-6010mubix 06cmanosok. Juato-
MOBBII aHAJIN3 TTOKAa3a/l CIOXHYIO IUHAMUKY U He-
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Puc. 2. BO3paCTHaSI MOJI€/1b, CKOPOCTH HAKOITJIICHUA 03epH0—6OJ'[0THI>IX OTJIOXKEHU Ha r[o6epe>1<be AMprKOFO 3aJiuBa u BYJI-

KaHMYECKOEe CTEKJIO 13 mpocios Tepprl B-Tm.

1 —Ttopd, 2 — aneBput, 3 — TOpSIHUCTBI aNleBpUT, 4 — ByJKAHUUECKUIT MeTet.
Fig. 2. Age-depth model, accumulation rates of lacustrine-swamp sediments on Amur Bay coast and volcanic glass from B-Tm

tephra layer.
1 — peat, 2 —silt, 3 — peaty silt, 4 — volcanic ash.

OIHOKpPAaTHYIO CMEHY 03€pHO-00JIOTHBIX 0OCTaHOBOK
Ha nmobepexbe. BolaeaeHo 5 TMaTOMOBBIX KOMILIEK-
COB, OTPaXXaloIINX BOIIOLNIO BomoeMa (puc. 3).

4450—3320 1. H. cymiecTBoBajla MEJIKOBOMHAs,
XOpOIIIO TIporpeBaeMasl JIaTyHa C PEYHBIM CTOKOM.
Cpenu auatoMmeit mpeoOyianaloT MPUOPEKHO-MOP-
ckue 6eHTocHbIe BUABI (10 71.8%), HOMUHUPOBAIU
coJioHoBaTOBONHLIN Diploneis pseudovalis u Tryblio-
nella granulata, pactipocTpaHeHHbI Ha UJIMCTHIX OT-
MeJIsIx autopaiu U B actyapusx (Krammer, Lange-
Bertalot, 1988). CyomoMuHaHTaMu SIBJISIIOTCSI COJIO-
HOBaATOBOJIHBIC BUIbI: XapaKTEePHbII IJIs TETIJIBIX MO-
peii Coronia daemeliana v asttucut Rhopalodia muscu-
lus. B mmpociioe Topda yBeamumBaeTcst JOJISI TUATO-

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

Meii, XapaKTepHBIX IJIsl 00JIOT, M IIOUBEHHBIX BUIIOB.
Poct comepxanusi 6eHTOocHOTO Diploneis subovalis
BBEPX I10 pa3pesy OTpaxaeT pacpecHeHNe BogoeMa.
IlepBoHaYaaIbHO 3TOT BMJ OINMMCAH JJIs TIPECHOBO/I-
HBIX BomoemoB (3abenuHa u ap., 1951), mosgHee
YCTAHOBJIEHO, YTO OH MOXKET Pa3BUBATLCS U MPU CO-
seHocTr 10 16—19%o0 (Pacheco et al., 2016).

3320—2700 n. H. 0Opa30BaAJIOCH XOPOIIO YBIIAXK-
HeHHoe 0osoT1o. IIpeobnamaroT BUabl poaa Eunotia
(o0 56.5%), nomuHupytot Funotia diodon, TATTHIHBIN
BUI HU3UHHBIX O0osioT (pH 4.5—7.1), u E. glacialis —
BUI, OOUTAIOIIMil B XOJOMHBIX TOP(MSIHBIX BOAAX
(pH 4.7—-8.3) (Krammer, Lange-Bertalot, 1991; Liu
et al., 2011). IlpucyTcTBUE€ MOPCKUX U COJIOHOBATO-
Ne 1
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Puc. 3. Pacnipenenenue nuaToMeit B pa3pese JaryHHoii Teppacsl 120 Ha mobepexxbe AMypcKoro 3ainuBa. Mecmoobumanue: 1 —
MJIaHKTOHHBIE, 2 — BpEMEHHO-IUIAaHKTOHHbBIE, 3 — IOHHBIE, 4 — 00pacTaHus; cosneHocmsb: 1 — ranodookl, 2 — uHAUMEPEeHTHI,
3 — ranocpuiiel, 4 — MOpcKue, 5 — HeT JaHHBIX; pH: 1 — amumouiel, 2 — MUPKYMHEUTpaIbHbIC, 3 — aaKaanudwibl, 4 — HEeT

JaHHBbIX.

Fig. 3. Distribution of diatoms from lagoon terrace section 120 on Amur Bay coast. Habitats: 1 — planktonic and temperate-plank-
tonic, 2 — benthic, 3 — epiphytes; salinity: 1 — halophobous, 2 — indifferent, 3 — halophilous, 4 — marine, 5 — No data; pH: 1 —

acidophylous, 2 — circumneutral, 3 — alkaliphilous, 4 — No. data.

BOIHBIX BUIOB (2.5—6%) B uHT. 0.95—1.05 M (3320—
3140 1. H.) TTOKa3bIBAET, UTO PSIIOM OBLI BOOOEM, CBSI-
3aHHBIN ¢ MOpeM. Bbicokoe conepkaHue peoduyioB 1
maHkToHa (Aulacoseira granulata, A. distans, Cymbel-
la aspera, Gomphonema parvulum u np. — no 14.9%)
CBUIETENIBCTBYET O BIIMSTHUU pPEeUHOro cToka. [Toss-
nenue Eunotia monodon var. tropica, BUIa, pacIipo-
CTPaHEHHOTO B BOJIOEMaX TPOMUUECKUX U CYOTPOITU-
yeckMx obJjacTeit 1oro-BoctouHoit Aszum (Negoro,
1981; Rai, 2005; Glushchenko, Kulikovskiy, 2017),
ykasbiBaeT Ha pasButue 3240—2780 i. H. XOpollIo
MPOrpeBaeMbIX 03€PKOB ¢ HU3KUMU TTOKa3aTelIsIMU
pH Boapl. KoHLleHTpanus 1MaToMeii ITOBBIIIAETCS 10
6 MutH/T. Bojee 3aMeTHBIM CTAHOBUTCS Y4aCTHE ST -
duta Encyonema paucistriatum, XapakKTepHOTO IS
OMUTOTPOMHBIX BOJOEMOB CEBEPHBIX PETHMOHOB
(Krammer, Lange-Bertalot, 1986). YBenmnmuenue co-
JIepXaHus BpeMeHHO IUIaHKTOHHOro Tabellaria floc-
culosa, HOTIA XapaKTepu3yIoIerocss Kak CeBepo-
anbruiickuit  Bun (Xaputonon, 2010; Krammer,
Lange-Bertalot, 1991), u noasiaenue (1o 2.6%) apk-
TobopeanbHbIX Eunotia septentrionalis, E. circumbore-
alis B uHT. 0.75—0.80 CBUAETEIBCTBYIOT O OoJiee PO-
XJIamHbIX yeiaoBusax 2870—2780 n. H. KoHueHTpanus
IUaToMeil cHrkaetcda mo 1.5 miH/T. JloMuHUpOBa-
Hue Funotia glacialis, ucueanopenue E. monodon var.
tropica W TOBBIIIEHUE [OOJW ITOYBEHHBIX BHIOB
(Hantzschia amphioxys —5.3%) (uut. 0.70—0.75 ™M)
TMO3BOJISIET TIPEANOJIOXUTh, 4To 2780—2700 11. H. 60-
JIOTO pa3BMBaJOCh B 0oJjiee TIPOXJATHBIX U CYXUX
ycioBusix. Beicokoe copepxaHue peoduinoB Gom-
phonema parvulum, G. angustatum, G. insigne, Placon-

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

eis elginensis 1 Ap. TOBOPUT O TTPOXOXXIEHUY HABOIHE-
HUIA.

2700—2010 1. H. MO OoOpamMJIEHHIO O3epa Cylle-
CTBOBAJIO OOJIOTO C OKOJIOHEHUTpPAJILHOW peakiuei
Boabl. KoHIleHTpalysi 1uaToMeid B MOAOIIBE CJIOS
Jocturaet 4.7 MITH/T ¥ CHIKAeTCs K KpOBJIE IO 2 MJTH/T.
JloMuHUPYET TUIAaHKTOHHBIN BUn Aulacoseira laevissi-
ma, XapakKTepHbIN IS OMTUTOTPO(HBIX BOI MEIKO-
BOmHBIX BogmoemoB (Krammer, Lange-Bertalot, 1991).
Bun HalineH B ocagkaX METKOBOMHBIX JIGTHUKOBBIX
o3ep (mryobnHa ~1 M) B cyOaJbIIMIICKOM W aJIbIUii-
ckoMm mosicax (Buczké et al., 2010). IlpucyrcTBue
Gomphonema parvulum, G. angustatum, G. insigne, En-
cyonema paucistriatum, a Takxe Aulacoseira subarcti-
ca, A. italica, Cymbella aspera, C. cistula yka3pIBaeT Ha
peuHoe BiausHue. CHUKeHUE YBIAXKHEHUS (QUKCHU-
pyetcst B uHT. 0.6—0.65 M (2610—2510 1. H.), 31€Ch
pE3KO YMeHbIIaeTcesl comepxkanue Aulacoseira laevis-
sima, TOMUHUPYIOT OoJjioTHbie Eunotia glacialis, En-
cyonema paucistriatum, Vi 107151 TOYBEHHBIX BUIOB IO~
BobILIaercs 10 4.3%.

2010—680 1. H. cocTaB TMaTOMEM OTpaKaeT HecTa-
OMIIBHBIN peXXUM U pe3Kre KojiebaH!s YPOBHS 03epa
¢ 3a0o0ueHHBIMU Oeperamu. I1pu cHIXKeHUM ypoOB-
Hs o3epa (2010—1740, 1190—970 1. H.) yMeHbIIAJIaCh
KOHIeHTpauus guaTomeit (1.1 MIIH/T.), TIOBBIIIAJIOCH
yuactue BUIoB pona Eunotia (1o 45.1%), B TOM 4uciie
TOJIEpAHTHBIX K BpEMEHHBIM ocyllikaM E. praerupta,
E. bidens, E. inflata n mouBeHHBbIX BUIOB (Hantzschia
amphioxys, Luticola mutica — 10 4.9%), 4T0 yKa3biBa-
€T Ha O6oJtee cyxue ycnoBus. [1pu 0OBogHEHUN BOOO-
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eMa YBeJIWYMBaJach IIPOOYKTUBHOCTH AUaTOMeit
(2.3 MJIH/T), KOJIMYECTBO TUIAHKTOHHBIX U BpeMEHHO
IUIAaHKTOHHBIX BUAOB. MMWHUMaIbHAs KOHIIEHTpPAa-
s (<1 mn) B uHT. 0.40—0.45 M u Haxooku Aulaco-
seira distans, A. granulata, A. italica, Planothidium lan-
ceolatum 1 1p. yKa3pIBalOT HA MPOXOXICHUE HABOJI-
aenmit 1740—1470 n. H. IloBBIIIEHWE BBEpPX IIO
paspesy conepxaHus Stauroneis phoenicenteron, xa-
PaKTEepHOIO IS OJUTOTPO(PHO-ME30TPO(MHBIX BOI
(XaputoHos, 2010), CBUOETEIBCTBYET O MOBBIIIEHUN
TpodHOCTU Bogoema ¢ 970 J1. H.

680—380 1. H. HA MecTe o3epa 00pa30BaJIOCh XO-
po1110 00BOIHEHHOE 00JIOTO C HU3KMMU TTOKa3aTesI-
mu pH. Ooume Funotia glacialis, E. praerupta n yda-
CTHe TTOYBEHHBIX BUIOB (10 4%) B uHT. 0.05—0.15 M
yKasbIBaeT, 4To 680—480 J1. H. ObLIN OCYIIKHU. YBEIU-
YyeHHe 4YMciia aJUIOXTOHHBIX nuatomeit (Aulacoseira
distans, Planothidium lanceolatum, Cymbella lanceola-
ta v Ip.) U HU3KKUE KOHLIEHTPALIMU CTBOPOK (1 MJTH/T)
B uHT. 0.10—0.15 M SIBASIOTCSI MPU3HAKOM CHJIBHBIX
HaBomHeHUit 680—590 1. H. B KpoBJje MOBBIIIAIOTCS
0OraTCTBO U CoAepKaHUue OOUTATEeIeit CTOSTUYUX U Te-
Ky4H1X BOJ, UTO CBUAETEJILCTBYET O PETYJISIPHBIX Ma-
Bonkax 480—380 n. H. YBemumuuBaeTcss KOHIIEHTpa-
1usi ctBopok (2.1 maH/r). Halinenwsl Eunotia formica,
E. parallela, E. parallela var. angusta, iepeHeceHHbBIE
M3 CTapuIlbl B HABOAHEHUE.

Pazseumue 6onromuoii pacmumenvnocmu. Ha 6epery
JIaryHbI 0K0J10 4450 J1. H. CyIIIeCTBOBAJIO TPABSTHO-KY-
CTapHUKOBOE 0O0JIOTO C Pa3BUTHIM KYCTapHUKOBBIM
sIpycoM U3 Oepe3bl OBaJbHOJIMCTHOI U OaryjibHUKaA
(puc. 4). I3 npeBecHbIX pociiu 6epe3a MI0CKOINUCT-
Hasl, ojibxa. B TpaBsiHOM MoKpoBe mpeobJianaia my-
IIMIIAa BarajudigHas, 4YTO TOBOPUT O IOCTATOYHO
MpOXJIaAHBIX yCI0BUsIX. B HacTosiee BpeMs B [1pu-
MODPbe 3TOT BUJI TOBOJILHO peaoK. bblu pacnpocTpa-
HEHBI IIAIIOPOTHUK TeaUITepuc OonoTHbIN (7The-
lypteris palustre) u upuc. BcTpedyanuch 3eeHble MXU
Warnstorfia pseudostraminea, TAIAYHBINA 1)1 HU3UH-
HBIX 00JI0T 110 OeperaM o3ep, u Aulacomnium palustre,
WHAUKATOp MUpOreHHbIx cykueccuit (Komotesa,
Kynuosa, 2011). O6HapyXeH peakuii BUlI paKOBUH-
HbIX ame0 Difflugia stechlinensis, ooburarmomuii B 3a-
POCIISIX TIOABOAHBIX PACTCHUI MPECHOBOMIHBIX BOJIO-
emoB. Haxonka yrneit u ¢pparMeHTOB OOropeBIINX
JIMCThEB TOBOPUT O MoOXKapax.

B pazBuTtnu 60510Ta, 06pa3oBaHHOIO Ha MECTE Jia-
TYHBI, MOXHO BBIICJIUTb TPU cTaauu. Ha HayaibHOM
aramne (3460—3320 1. H.) CyIIeCTBOBAJIO TPaBSTHO-KY-
CTapHUKOBOE OOJIOTO C XOPOIIO PA3BUTHIM SIPYCOM U3
OaryapHUKa M Oepe3bl oBajbHOJIMCTHOU. CocTaB
TpaB IOBOJIbHO pa3HOOOpa3HbIi (KilyoHeKkambIl [e-
CyJiaBU, TUMIUYHBIN JJISI 3aCOJIEHHBIX TPYHTOB, MaH-
HUK, TPOCTHUK, XBOIIL), XapaKTepeH 151 CUJIbHO 00-
BOJIHEHHBIX MeCTOOOUTaHUil. BcTpeueHo MHOTO yr-
JIeil ¥ TeppUTeHHOM mpuMecH (30JIbHOCTD 76%).

Oxono 3320—2010 . H. (uHT. 1.12—0.50 M) cTan
XOPOIIIO Pa3BUT IPEBECHBIN SIPYC U3 OJIbXU U Oepe3bl
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IUIOCKOJIMCTHOI. PoJb IpeBeCHBIX ITOBHIIIAJIACH B
OTHOCHUTENbHO cyxue ¢das3bl, Cpeau TpaB Ipeobdama-
JIV XBOIIIl U IIMTOBHUK OOJIOTHBI, BCTpeYaICh MaH-
HUK, OCOKH. B 6oJiee 00BOTHEHHBIX YCIOBUSIX B Tpa-
BSTHOM $Ipyce ObLIU pacIpoCTpaHeHbl OCOKHU, TPOCT-
HUK, KJIIyOHEKaMbIlll MOPCKOM, OUepEeTHUK OeblIii,
MaHHUK, poro3, upuc. Haubonbiiee KoIu4ecTBO
OCTaTKOB Cc(harHOBBIX MXOB ceKLu Subsecunda 06-
HapyxxeHo B MHT. 0.8—0.85 cm (2950—2870 1. H.).
BcTpedyeHbl ocCTaTKM BOMHBIX PacTeHUIA: KaMBbIIII
O3epHBIN, Hagma Mopckada. B mur. 1.0—1.05, 0.65—
0.70 M HaiimeHbl ceMeHa Opa3eHUU, PEJUKTOBOTO
pacTeHusl, pacTyllero B MPECHbIX, XOPOIIO Mporpe-
BaeMbIX Bogoemax. B uHT. 0.75—0.85 M oOHapy:KeHO
MHOTO OCTaTKOB KOUKOOOpasywIiunx ocok (Carex ap-
pendiculata, C. limosa), 4TO TOBOPUT O CHUJIBHBIX KO-
JIe0aHUSIX YpOBHSI OOJOTHBIX Bod. MOXOBOI sIpyc
ObLT c1abo pa3BUT, C(arHoBble MXU TMOSIBJSIINUCH
criopagudecku — Sphagnum fallax n apKToanbnuii-
ckuit S. lindbergii, ”HOIMKATOPHl CUJIBHO YBJIAXXHEH-
HBIX 9KOTOITOB. EMMHUYHO BCTpe4YeHBI OCTaTKU 3eJIe-
HBIX MXOB, CpeIu KOTOpbIX HaiineH Paludella squarro-
Sa, XapaKTepHbIA IsSI HU3MHHBIX U II€PEXOIHBIX
CUJIbHO OOBOIHEHHBIX 0OJIOT apKTUUYECKOI U ceBep-
HOM YacTH JieCHOM 30HBI. O BIaXKHBIX YCIOBUSIX TO-
BOPUT TIPUCYTCTBUE Kiamolep. Haxomku pakoBUH-
Hoii ameObl Hyalosphenia papilio, xapakTepHOI sl
MOXOBEBIX ToIleii ¢ Hu3kumu pH, B ocHoBaHUM TOp-
dsanuka (1.00—1.05 m, 3320—3240 1. H.) MTO3BOJISIIOT
BOCCTAaHOBUTb YPOBEHb OOJOTHBIX Bom 12—27 cm
(cpennuit — 19 cm) (Kypbuna, 2011). B unTt. 0.50—
0.55 M naiinena Difflugia mammalaris. Ilepuonuye-
CKM BCTPEUYAIOTCS YTOJbKU — 00JIOTO TOBOJIBLHO YaCTO
ropeJio, 4YTO MOKET ObITh OTHOM M3 IPUIMH YTHETEe-
HUSI IPEBECHOIO U KYCTapHUKOBOIO sIipycoB. Ilocie
cuibHoro 1noxapa 2010—1740 1. H. 06pa3oBaJIUCh I'y-
CTBIC 3apOCIU U3 6epe3bl OBAIbHOJMCTHON C y4acTU-
eM OaryJibHUKa — TUIIMYHasl MUPOreHHast CyKIIeCCusl
Ha JajbHeBOCTOYHBIX OojioTax (Komoresa, Kymniiosa,
2011).

C 1740 mo 380 1. H. B YCIIOBUSIX ITEPUOINIECCKOTO
CUJIBHOTO OOBOJHEHMS CYIIECTBOBAJIO TPaBsIHOE 00-
JIOTO ¢ obmyimeM ruaApOGUIBHBIX BUIOB: KIIyOHEKa-
MBI MOPCKO, OUePETHUK OeJIblit, TPOCTHUK, POTO3,
XBOIL[ O0JIOTHBIH, UpUC, MaHHUK. HalimeHa pakoBUH-
Hast ameba Hyalospernia elegans, rurpodun, ontu-
MaJIbHO pPa3BUBAIOLIMICS TPYU YPOBHE OOJIOTHBIX BOJI
16—32 cm (ontumym — 21.4 cm) (Kypbuna, 2011).

Yacrto Bctpevatorcst Difflugia sp. C 770 1. H. pery-
JIIPHO CTaJli TIPOXOMMWTH TTaJIBl, KYyCTapHUKOBHIMA
Spyc cTall yrHeTeHHbIM. Okojio 680—590 1. H. pac-
MPOCTpPaHEeHUE MOTYYMJIa 0COKA BOJOCUCTOIUIOAHAS
(Carex lasiocarpa), TUrpoUT C IMUPOKOI aMILIATY-
moii yBimaxHeHUs. bonee omHOOOpasHBIM COCTaB
TpaB ctaj ¢ 590 J1. H. (MAaHHUK, XBOII, MAITOPOTHUK).

Pazeumue randwagmos. 13 oTinoxxeHnii OOJIbIIEH
YacTU paspesa IMOJyYEHbI JIECHBIC MaTMHOCIEKTPhI
(puc. 5). KonuyecTtBo criop pe3Ko YBEJIMUUBAETCS B
Ne 1
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Puc. 4. BoraHn4eckuii coctaB 1 XapaKTepucTUKU Topda, paspes 120, mobepexxbe AMypCKOTO 3aI1Ba.

Tunet mopgha: 1 — npeBecHBI, 2 — TpaBSTHO-IPEBECHBIN, 3 — IPEBECHO-TPABSIHOM, 4 — TPaBSIHOM, 5 — TPaBIHO-KYCTapHUKO-
BBIi, 6 — KOMIUIEKCHBII, 7 — TOp(hOo-MUHEPpabHbII TOPU30HT, § — aJIeBPUTOBBIN Wi, 9 — ByJIKaHUYeCKUil nenen. bomanuue-
ckull cocmas: 1 — npeBecHble, 2 — KYCTapHUYKU, 3 — TpaBbl, 4 — c(parHOBbIC MXU, 5 — 3eJICHbIE MX1, 6 — IPEBECHBII YTOJb.
Fig. 4. Botanical composition and peat characteristics, section 120, Amur Bay coast.

Peat types: 1 —woody, 2 — herbaceous-woody, 3 — woody-herbaceous, 4 — herbaceous, 5 — herbaceous-shrub, 6 — complex, 7 —
peaty-mineral horizon, § — silt, 9 — volcanic ash. Botanical composition: 1 — wood, 2 — shrub, 3 — herb, 4 — sphagnum mosses,
5 — brown mosses, 6 — charcoal. Graphs on the right: the degree of decomposition and mineral content of peat.

uHT. 0.6—0.75 M (2780—2510 1. H.), KOrga Ha 60JI0TE
OBbLI pacIpOCTpaHEeH IIUTOBHUK OOJIOTHBIN. B Bepx-
Heil yacTh paspe3a yBEIMYMBACTCS IOJISI MIBLIBIIBI
TpaB, YTO OTBEYaCT IIMPOKOMY PaCIIPOCTPAaHEHUIO U
BBICOKOI1 ITBUIBLIEBOM MPOAYKTUBHOCTU OCOK 770—
380 1. H. CocTaB NBUILLBI APEBECHBIX TAKCOHOB OT-
pakaeT pa3BUTHUE KEIPOBO-IINPOKOJUCTBEHHBIX JIe-
COB C yyacTueM 0epe3 B Hu3Koropbe. [1bliblia TeMHO-
XBOMHBIX MOPOJ B OCHOBHOM 3aHOCHJIACH C ITOsIca
TeMHOXBOMHBIX JiecoB IllydaHckoro miaro, mpuaeM
HE TOJIBKO BO3IYIIIHBIM, HO M BOOTHBIM ITyTeM. M3y4e-

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

HHE CcyO(OCCMIBHBIX MaJIUHOCIIEKTPOB B PEYHBIX
bacceiiHax [IpuMopbs IT0Ka3aio, YTO BO BpeMsl CUJIb-
HBIX HABOAHEHUI HUIIET IEPEHOC IbUILILIBI C BEPXHUX
nosicoB (Koportkuii, 2002; Moxosa, 2020). ITsuiba
Oepe3 MIOCKOJMCTHON M OBAJIbHOJIMCTHOM, OJIBXU U
OJIbXOBHMKA OTpPaxXaeT JOKAIbHYIO PaCTUTEIBHOCTh
OOIIMPHBIX 3a00JI0YCHHBIX IIPOCTPAHCTB Ha ITobdepe-
Kb€ U B PEYHBIX JOTUHAX.

BrigeneHo 6 maJInHO30H, OTpaXKaloIUX Pa3BUTHUE
nmaHamadToB. B JaryHHBIX OTIIOXEHUSIX BCTPEUYEHO

Nel 2023
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Puc. 5. CnopoBo-nbuiblLieBast fuarpaMmma st OTioxkeHuit TopdssHuka 120 Ha nobepexbe AMypPCKOro 3ajuBa.

Fig. 5. Pollen diagram for peat section 120 on Amur Bay coast.

MHOIO MbUIbLIBI XBOWHBIX (MajmHo30Ha 1). ITuk
neUTbLbL Pinus s/g Haploxylon, NCTOUHUKOM KOTOPOit
SIBJISIJICS] KeIp KOPEMCKMIA, BOBMOXHO, OOBSICHSIETCS
MPUBHOCOM TIBUIBLIBI C PEYHBIM CTOKOM. YBejluue-
HUE JOJU TMOJBIHU U 3JIaKOB OTBeYaeT 0oJjiee CyXum
yciaoBusiM. BcTpedeHa TibLIblla BOAHBIX pacTeHMIA
(poecrt, ypyTh, poro3). B ocHoBaHuM Top(stTHUKA 00-
Hapy>KeHO OoJibllle TLIbIbI KeIpa Kopeickoro (mna-
nuHo30Ha 2, 3460—3320 n. H.). B manuHo30He 3
(3320—2780 1. H.) yBeITMUMBAETCSI JOJS ITBUIBLIBI JIO-
KaJIbHOM pacTUTENBbHOCTU — OJIbXU, OJIbXOBHUMKA, Oe-
pe3bl IJIOCKOIUCTHOM. Bricokoe coaepkaHue Mblb-
bl TeMHOXBOMHBIX (3320—3140 1. H.) cBUAECTEb-
CTBYET 00 MX aKTUBHOM IOCTYIUIEHUU B JIaTYHHOE
03€epo, CBI3aHHOE C MOPEM, BEPOSITHO, 3a CUET BO[I-
HOTO TIepeHOoca TTbLUIbLBI C BEpXOBLEB p. PazgonbHas
U GJIM3JIeKallMX BOIOTOKOB, Oepylumnx Havaso ¢ [ly-
daHckoro wiato. BctpedeHo MHOTO TTBLUTBIIBI OCOKO-
BbIX U JIOTUKOBBIX. OOHapyXeHa TIbLIblla BOAHBIX
pacTeHUult — porosa v ypyT, THIIAYHBIX IJISI TPECHO-
BOIHBIX 03ep. [TUK NbLIbLIbI MOJBIHY 3a(hUKCUPOBaH
B cioe TpaBsgHoro topda B UHT. 0.80—0.85 m (2950—
2870 1. H.). B manuno3one 4 (2780—2010 1. H.) yBe-
JIMYMBAETCS COJIEP>KaHUE MbUIbLIbI IIIUPOKOJUCTBEH-
HbIX, OCOOEHHO nyba, u Oepe3, yacTo BCTpeyaeTcs
nbUIblia BaxThl. B manuuo3one 5 (2010—770 1. H.) co-
JIep>XKaHUs MbUIbLIBI TAKCOHOB CUJIBHO KOJIEOIIOTCS.
Brigensiorest mpoObI ¢ 00MJIMEM MBUTBIIBI KeIpa KO-
pEMCKOro M Ipyrux TeMHOXBOMHBIX Topoxa (2010—
970 1. H.). KosinmuecTBO MbUIbLBI TPaB, IIPEACTaBUTE-
JIEH CyXMX MECTOOOMTaHUM (TTOJIbIHb, MapeBbIE) YBE-
JnurBaeTcsi. B oTaeabHBIX CJIOSIX BCTPEYEHO MHOTO
criop carHoBbix MxoB (2010—1740 1. H.). B manmmBao0-
30He 6 (770—380 1. H.) cTayiO0 OOJBIIE TEMHOXBOWM-
HbIX, MHOTO TbLIbIIBI OCOK U CTIOP C(harHOBBIX MXOB.

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

OBCYXIEHMWE PE3VJIIbTATOB

[MomyyeHHBIE pe3ylbTaThl MO3BOISIOT OXapaKTe-
pU30BaTh pa3BUTHE MOOEPEKDbS B TOCTONTUMAJIBHYIO
¢a3y mosaHero roJjioligHa C cepueil XOpollo BbIpa-
JKEHHBIX KOPOTKOITEPUOIHBIX OXOJI0AAHMI (pUc. 6).
CienyeT y4uThIBaTh CIIeU(pUKY BBEIOPAHHOTO OOB-
eKTa, MPeACTaBIsIBIIETO BOAOEM, MPOLICAIINNA P
cTaguii pa3BUTHUSI B MOCTOSIHHO ITePEyBIIaXXHEHHBIX
ycaoBusx. Ecm B KOHTMHEHTAIBHBIX paiioHax [Tpu-
MODBbSI B TIO3HEM TOJIOLIEHE SIPKO MPOSIBUIUCH MEPHU-
OBl IUIMTEJILHBIX 3aCYyX, B KyTOBBIX YaCTSIX PUACOBBIX
3JIMBOB Pa3sBUTHE O3€PHO-00JOTHBIX OOCTAaHOBOK
1IUIO Ha MPOTSIKEHUM BCETo 3TOro Iepuoja, U 31ech
MBI IM€EM TOJIbKO CUTHAJIbI U3MEHEHMSI YBIaXKHEH-
HocTu. Tak, Mo AaHHBIM WU3Yy4YeHUs Tajieoo3epa Ha
Iydanckom miato (Razjigaeva et al., 2021) kiuma-
TUYECKHE YCIOBUSI CTald 3acCylUIMBBIMH OKOJIO
3740 1. H. 1 ocobeHHO cyxumu ¢ 3050 J1. H. BIUIOTH 10
Majioro ontumymMma rojioueta (~1075 1. H.). B nonune
p. Pa3nonbHOII Ha BBICOKOU MOWME CHIKEHHE I1a-
BOIKOBOII aKTMBHOCTU 1 YaCThI€ 3aCyXM IIPUBEIU K
00pa3oBaHUIO XOPOIIO BBIPAXXKEHHOUW MOrpeObeHHON
MOYBHI, 13 KOTOPOi1 morydeHbI 1athl oT 3320 £ 100 mo
1520 £ 120 n. H. (Pa3xwuraesa u np., 20206). B 6ac-
cerine p. [lIkoToBKa B pa3pe3e BHICOKOU MOMMBI 00-
HapyKeHa MajieoIiouBa 0Jm3Koro Bodpacrta (2170 *+
+ 100 1. 1., 2160 £ 140 kan. 1. H., JIY-9983) (KopHro-
1eHko u np., 2022). Ha cyxue ycioBus yKa3bIiBaeT U
npeobjamaHMe  ITOYBEHHBIX BHUIOB  JTHUATOMEM
(Hantzschia amphioxys, Luticola mutica, Pinnularia
borealis, P. obscura).

HMurpeccus B Hayajie IIO30HETO TOJI0LCHA IIpUBe-
Jla K 00pa30BaHUIO B KYTOBOM YacT AMYpPCKOTO 3a-
JIMBa OOILIMPHOI pacIpeCHEHHO JIaryHbI WJINM CEPUN
naryH. [lomy3akpeiTast 1aryHa B IIPUYCThEBOM 4acTU
p. PaszmonbsHas pacnosaraigack B 23 KM OT COBpeMEH-
Hoit 6eperoBoit TMHUM (Dnd6akuaze, 2014). YposeHb
MOpSI B MaJIOAMILIMTYIHYIO TPAHCTPECCUBHYIO (pa3y,
Ne 1

TOM 54 2023
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Puc. 6. IluHamMuKa COJTHEYHOII aKTMBHOCTU Ha OCHOBE
u3MepeHus  Be B ONSIpHBIX JIbAax, 1o (Steinhilber et al.,
2009) 1 u3MeHeHUs B COCTaBe OMOTUYECKUX KOMITOHEH-
TOB Ha moOepeXxbe AMYPCKOIO 3ajiMBa B IIO3IHEM TOJIO-
LeHe (MPOLIEHTHBIE COeP>KaHUSI COOTBETCTBYIOT PUC. 3—
5). CepbIM LIBETOM MOKa3aHbI NTOOATBHBIC XOJIOMIHBIE CO-
obiTus 1o (Wanner et al., 2011). (1) — coHeuHast aKTUB-
HocTh (Steinhilber et al., 2009); (2) — KoHUeHTpalus
CTBOPOK aAraToMeit (MiH/T); (3) — apkToOOpeabHbIe IU1-
atomen (%); (4) — mouBeHHbIe Auatomeu (%); (5) — npe-
BecHbIe octaTku (%); (6) — nibutblia Abies+ Picea (%); (7) —
MbLIbLIA IIUPOKOJUCTBEHHBIX (%); (8) — nbutblia Cyper-
aceae (%); (9) — nblibua Artemisia (%).

Fig. 6. The dgnamics of solar activity based on the mea-
surement of '"Be in polar ice, according to (Steinhilber et
al., 2009) and changes in biotic components on Amur Bay
coast in the late Holocene. Percentages on the curves cor-
respond to fig. 3—5. Grey bands indicate global cold events
(Wanneret al., 2011). (1) — solar activity (Steinhilber et al.,
2009); (2) — concentration of diatom frustules (mln/g);
(3) — arctoboreal diatoms (%); (4) — soil diatoms (%);
(5) — tree remains (%); (6) — pollen Abies+ Picea (%);
(7) — pollen of broadleaved trees (%); (8) — Cyperaceae
pollen (%); (9) — Artemisia pollen (%).

TEOMOP®OJIOIMA U MMAJTEOTEOTI'PA®UA
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COBMABIIYIO C OINTUMYMOM cyOOopeana, JOCTUTAI
2.5 m (Kopotkuii u ap., 1997). B usyueHHOM pa3pe3se
120 okono 03. YTMHOE BCKPBIBAIOTCSI OTJIOXCHMS,
c(opMHUpPOBaHHBIE B 3aKIIOYUTEIbHYIO (ha3y pa3BU-
THUS JIATYHBI, X KPOBJIS Ha 1.5 M BBIIIIe COBpeMEHHO-
ro ypoBHsI Mopsl. Pe3koe KpaTkoBpeMeHHOe oOMeie-
HHe 1 3a0o0jauyMBaHME BOJOEMa CO CMEHOM TeppHu-
TEHHOIO0 OCaJKOHAKOIUIEeHWsS Ha OpraHOreHHOe
nmpou3soliuio okoJio 4450 1. H. B okpyXaromux jgecax
YBEJIMYWIACH POJIb KeIpa KOpercKoro. DTo 3ahuk-
CHPOBAHO U B OTJIOXEHUSX Majieoo3epa Ha [llydan-
ckoMm mato (Razjigaeva et al., 2021). Cpenu tpaBsi-
HHUCTBIX TPYIIIIMPOBOK IIOOEPEXbsI CTaIU PacIpo-
CTpaHEHbl COOOIIEeCTBA TIIOJBIHMU U  3JIaKOB.
MunukatopaMu BIUSHUSI NUPOTreHHOro pakropa B
XOJOMHBIX YCIOBUSIX SIBJISIIOTCS IYIIWIIA BlIaraanlil-
Has 1 0epe3a OBAIbHOJMUCTHAS, TTOJYYUBIINE ITUPO-
KO€ pacmpocTpaHeHue 1o o6eperam JaryHbel. Cpenu
IaTOMEl MOSIBIISIIOTCS apKTOOOpealbHbIe BUIBI U
MOBBIIIAETCS T0JIsI IIOYBEHHBIX BUIOB (puc. 6). Yua-
CTHE IIMPOKOJMCTBEHHBIX IOPOMI B JIECHOM pacTu-
TEJIBHOCTU PE3KO COKpaTuiioch (~4360 J1. H.), 4To 3a-
(GUKCUPOBAHO U B OTJIOXKEHUSIX 03. YTuHoe (bemns-
HUYH U 1p., 2019). Cpeay TpaBIHUCTBIX TPYIITUPOBOK
pacIpoCTpaHWIMCh COOOIIECTBA ITOJBIHA M 3JIaKOB
(puc. 6). 3aech HaligeHa W MbLTbLA deaphl (TUITHY-
HOro KcepoduTa), KOTopasi MOIjla pacT Ha CKajax
onusnexanieii conku Kamenucroin. [loxonomaHue
OTMEYEHO U B IMAJIMHOCHEKTpaX W3 OTJIOXEHU
03. Kapacbe Ha mobGepexnbe 3an. [locwker (bensiHuH
u ap., 2019).

DTO cOOBITHE BIM3KO 110 BO3PACTY K ITIO0AILHOMY
noxonomanuio 4800—4600 1. H. (Wanner et al., 2011)
WJIM PETMOHAIbHOMY XOJIomHOMY coObIThIO 4200 1. H.,
nposiBieHHOMY Ha KopeiickoM 11-Be, CeBepO-BOCTO-
ke Kurtas u B mpyrux permoHax Asum (Liu, Feng,
2012; Constantine et al., 2019; Park et al., 2019; Scud-
eri et al., 2019). KpaTkocpouHble CABUTU TEMIIEPATYP
CBSI3BIBAIOT C yMeHbIIeHneM nHcosiunn (Liu, Feng,
2012). O6a coOBITUS COTIPOBOXIAIUCH UCCYILLICHUEM,
BBI3BAaHHBIM OcClabjieHueM JieTHero MmyccoHa (Dyko-
ski et al., 2005; Nakamura et al., 2016). CHXeHHe
TeMIIepaTypbl IOBEPXHOCTHOM MOPCKOIi BOJIbI Ha 3a-
nage Tponndeckoii yactu Tuxoro okeana (Stott et al.,
2004) mpensarcTBoBaio (OPMUPOBAHUIO CHIILHBIX
LIMKJIOHOB, YMEHBIIWJICS TePEeHOC Bjaru Ha KOHTU-
HeHT. DTo 3adukcupoBaHO Ha ITo0epexbe Kopen
(Park et al., 2019), a Takke B U3y4YeHHOM pa3pese.

IMocnemyrotiee obMeleHNEe JIATYHBI CO CMEHOM
TEPPUTEHHOTO OCAIKOHAKOIJIEH!WSI Ha OpraHOTeH-
Hoe 0K0J10 3460 J1. H. TIpPOM30IILIO TPAKTHIEeCKN CUTH-
XPOHHO ¢ HayaJoM 00pa3oBaHUS TTOTpeOEHHOI TTOT-
BBl B noauHe p. PasmonpHast (PaskuraeBa u map.,
20206). Ha MecTe naryHbl 06pa3oBajioch 03epo C 3a-
0OJIOUEHHBIMI OeperaM, Ha HadaJdbHOM 3Tare
(3320—3140 1. H.) NEpUOANYECKU COSIUHSIBIIIEECS C
mopeM. Peskoe nmoxononanue okoyio 3390—3190 7. H.
OTMEUYeHO Ha mobepexbe 1oro-3amamHoro IpuMopbs
(6yx. boiicmana) (MukuiuH u ap., 2008). Yxynie-
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ane kmnMaTta ~3300 1. H. CBI3BIBAIOT C YMEHBIIIEHU -
€M MHTEHCUBHOCTHU JjieTHero myccoHa (Chen et al.,
2015), a pe3koe NOXOJIOJaHME U apUAN3ALUI0 OKOJIO
3200 1. H. — ¢ yCWJIEHUEeM aKTUBHOCTH Diib- HUHBO
(Moy et al., 2002; Park et al., 2021).

B Goiee cyxmx ycnoBusix Ha 00j0Te Mo Oeperam
o3epa ToJIydnJl Xopolllee pa3BUTHE IPEBECHBIM sIpyc
(6Gepesa MmI0CKOJIUCTHASI, 0Jbxa) (puc. 6). bonoTHbie
BOIBI OBIJIM KMCJIBIMHA — CPeIr TUAaTOMEM Impeooia-
nganu auugoduiabl. Okono 3240—2780 1. H. B TEeNJIbIH
CE30H 03€pO0 XOPOIIO IIPOrpeBaJioCh, O YeM CBUIEC-
TEJILCTBYET IMOSIBJIEHUE TEIJIOBOAHOIrO Buma FEunotia
monodon var. tropica. Panee 3TOT BUJ HailieH B roJio-
LEHOBBIX OTJIOXeHUsIX mnajeoo3depa lllydanckoro
mnato u o. Pycckmit (MuknmuH, I'Bo3nesa, 2014;
Razjigaeva et al., 2021). MakcuMajabHOE €ro pa3Bu-
the 3adukcupoBaHo 2950—2870 n. H. [Tuk seTHUX
TeMIIepaTyp B 3TO K€ BpeMsI OTMEUEH IJIsi OOePEKbs
BocTtouHoro ITprMopbst Mo JOMUHUPOBAHUIO TEIIO-
mobuskix xupoHomun (Haszaposa u mp., 2021). B
W3Y4YeHHOM pa3pese 3a(UKCHUPOBAH IMK ITbLIbIIBI
MoJIbIHK (pHUcC. 5, 6), B OOMWINK pacTyLIel Ha CyXUX
MECTOOOMTaHMSIX IO cKiIoHaM. OOBogHEHNE TOp(SI-
HUKa, O YeM CBUIETEIbCTBYIOT M BHICOKME KOHIICH-
TpauMuu AUaTOMeii, MOIJIO ObITh CBSI3aHO U C MOBBI-
IIIECHUEM YPOBHSI I'PYHTOBEIX BOX, OOYCIOBJIEHHBIM
MajoaMIINTyaHoi TpaHcrpeccueit (Koporkuii u
ap., 1997). Bo3aMoxXHO, UTpajio poJib U HE3HAYUTE Ib-
HOe yCWJIEHHE LUKJIOreHe3a, OoTMeYeHHoe 2920—
2760 1. H. o pe3yabTaTaM U3ydeHUsI TOPMIHUKOB U
TOPHBIX 03€p Ha BOCTOUHOM MakKpockjaoHe CUXoT3-
Amunsg (PazxuraeBa u ap., 2021).

IMocnenyrwiiee TmoxonogaHue OBUIO Haubolee
JUINTEJIBHBIM 1 UMEJIO CIIOXKHYIO CTpYyKTypy. CHIIXKE-
HUE KOHLIEHTpAIM 1 TOSIBJIEHNE apKTOOOpeaIbHBIX
nuatomeit 2870—2780 1. H. (puc. 6) MOKa3bIBaeT Ha-
YyaJio noxoJjiogaHus. Pe3ko cHIKaanch KOJTUYIECTBO U
pa3zHooOpa3ue MbUIbLbI ITUPOKOJIUCTBEHHBIX TTOPO/I.
Breimenserca asa cyxux snusona 2780—2700 u 2610—
2510 1. H., ¢ yeM ObLj1a CBsI3aHA CyIIeCTBEHHAasl 3KO-
JIorudeckas riepecTpoiika 1maToMoBOii (hJIophl, pe3-
KO BO3pOCJIO cofiepkaHue MOYBEHHBIX BUIOB. Pasne-
JIsTIoniee ux cinaboe OOBOMHEHHUE IIPOMCXOINIIO B
MpoXJIagHBIX ycaoBusiX. Ho Haxogka cemMsH Opa3se-
HUU MOKa3bIBAET, YTO PSIAOM ObLIO MPECHOE 03epo,
KOTOpOE JIETOM JIOCTAaTOYHO IIporpeBanock. B Bomoe-
Me OOMJIbHO pa3BUBAJICS TIAaHKTOHHBIN BUn Aulaco-
seira laevissima. DTOT BUI OOHAPYKEH B UMCJIC JTOMMU-
Hupytommx 2110—1760 u 660—250 1. H. B OTJI0XEHU-
gx ropHoro o3. Humxnee (abc. BbIcoTa 565 M),
LlenTpanbHblii Cuxota-AnuHb (Pasxuraesa u ap.,
2021). O 6o1ee Cyxrx yCIOBUSIX TOBOPUT M COCTaB 00-
JIOTHO# pacTutenbHoCcTH — 2780—2510 1. H. cTaj pas3-
BUT JpEBECHBIA sSpyc M3 Oepe3bl IIOCKOJIMCTHOM
(puc. 4, 6). B coctaBe TpaB cTali IOMUHUPOBATH Te-
JIaTiITepurc 60JIOTHBIHM 1 XxBoml. ITocie CUIbHBIX ITOXKa-
poB 2700—2510 1. H. Ha 60JI0Te B OOMJIUY pOC Oaryib-
HuK. [ImporeHHble CMEHBI B pe3y/IbTaTe YacThIX I10-
XapoB ycraHoBieHbl M Ha IllydaHckom 1m1aTo

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

(Razjigaeva et al., 2021). Cyxue ¢a3bl, BEIACICHHBIE B
pa3BUTUM U3YYEHHOTO pa3pesa, XOpOIIo KOPPeIrpy-
I0TCd C DIOOAJIBHBIM XOJOOHBIM cOObBITHUEM 2800—
2600 1. 1. (Wanner et al., 2011), mposiBUBIIIEMCS U Ha
nmooepexbe KOxHoi Kopen u oTanyaBIIMMCS TH-
TelbHBIMU 3acyxamu (Park et al., 2017).

CyiiecTBeHHbIE JaHaIIahTHbIE U3BMEHEHUSI, CBSI-
3aHHBIE C TTOXOJIOIaHNEM, OTMEeUEeHBI Ha MOOepexXbe
0oJsiee OTKPBITOM YyacT AMypckoro 3ayiiBa (0yXx. boii-
CMaHa), TAe pa3BUTHUEC TIOJYUYUIU OJIbLXOBO-0epe3o-
BbIe Jieca (MukuimnuH u ap., 2008). [TanuHOCIIEKTpBI
13 U3YYEHHOTO paspe3a TOpPsIHUKA MOKa3aiu, 4To
pOJIb IIMPOKOJIMCTBEHHEIX MOPOJ B JIECHOII pacTH-
TEeJIBHOCTU Ha ITo0epekbe KYyTOBOM YacTH 3ajiMBa
CHM3MJIACh KpaTkoBpeMeHHO (2700—2610 1. 1.) (puc. 6).
B 11e710M ke KOJIMYECTBO MbUIbLILI IIMPOKOIUCTBEH-
HBIX IOpPOI, OCOOeHHO myba, B mepuom ¢ 2780 mo
2010 1. H. maxe Bo3pocio. biuskas curyauus 3a-
¢duKcHpoBaHa U B MaJUHOCIIEKTPaX M3 OTIOXKEHUI
03. Yrunoe (bemxstnun u np., 2019). BoamoxHo, 3TO
CBS3aHO C XO3SIMCTBEHHOM AeATEIBHOCTBIO APEBHETO
YyeJloBeKa UM Ppa3BUTHMEM BTOPHYHBIX AyOHSKOB. C
S5TUM TOXOJOAAHUEM CBSI3bIBAIOT MUTPALIIO TIpE.-
CTaBUTEJICH KPOYHOBCKOM KYyJBTYpPhI Ha ITOOepexXbe
(2500—2200 1. H.), KOTOpOE cTajo 6oJiee TpUBJIeKa-
TEJIbHBIM, YeM BHYTPEHHUE YaCTU PEYHBIX JOJIMH,
rae ObUIM CUJIbHBIE 3aCYXM B Hayalle JieTa U HAaBOJIHEe-
HUSI B KOHIIE JleTa—CeHTsI0pe. BrIcTphle KiIMMaTHU4e-
CcKUe U JaHAmadTHBIE U3MEHEHUS TIPUBEIU K PE3KO-
MY YHaaKy Y MCUe3HOBEHUIO STHKOBCKOU KYJIbTYPHI,
OPUEHTUPOBAHHOM HAa MCITOJIb30BAHUE MOPCKUX pe-
cypcoB (Boctpenios, 2013).

Ha mobGepexbe Yccypuiickoro 3anuBa (paiioH
03. Yepermnaxa) moxojiogaHue ObLIO TTPOSIBIEHO 2660—
2340 1. H. Ha m-oBe MypaBbeBa-AMYypCKOTO pacipo-
CTPaHUJIUCH IIUPOKOJIMCTBEHHO-KEIPOBEIE jeca, B
MPUBEPIIMHHBIX Y4acTKaX XpeOTOB IOSIBUJINCH KeI-
pPOBO-€JI0BO-INPOKOIUCTBeHHBIE Jieca. C 2630 1. H.
HayajlaCh BKCITAHCUS TEMHOXBOMHBLIX JIECOB Ha
IIIxoroBckom 1utaTo (Razjigaeva et al., 2019).

HecmoTps Ha cHUXeHUEe MaBOJKOBON aKTUBHO-
ctu B fonuHax pek FOxHoro IMpumopss (Pa3xurae-
Ba u 1p., 20200; KopHromeHko u ap., 2022), oTaeib-
Hble HABOJHEHMS TIPOXOIUIIN, O YEM CBUIIETEJILCTBY-
eT TIPUCYTCTBHE B U3YyYeHHOM paspe3e peoduioB.
PazButue koukapHukoB 2950—2780 1. H. TaKXKe yKa-
3bIBAET HA 3HAUUTEIbHBIE KOJIeOaHUsI yPOBHS 0OJIOT-
HBIX BOJI B CyXH€ Ce30HBI 1 BO BpeMsI noxneit. Ciemsl
MaBOIKOB, CBSI3aHHBIX C YCWJIEHUEM IIMKJIOTreHe3a
2920—2760 1. H., 3aUKCUPOBAHBEI U HA BOCTOYHOM
MakpockiioHe Cuxora-AnuHs (6acceiiH p. Mwuio-
rpamoBKa).

C 2510 1. H. ckopocCTh TOP(OHAKOTIJIEHUST PE3KO
COKpaTWJIaCh, UYTO 3aTPyOHSIET MPOBEIeHUE MeTalb-
HOW PEKOHCTPYKLMU U3MEHEHU MPUPOIHOM Cpeabl
BO BpeMsl iobabHoro noxosioganust 1750—1350 . H.,
BBI3BAHHOTO CHIDKCHHMEM COJTHEYHON AaKTHUBHOCTHU
(Steinhilber et al., 2009; Wanner et al., 2011). B Azuu
Ne 1
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B 3TO BpeMsI OBIIIM 3acyluInBhIe yeiroBus. Cyxas ¢dasza
BhIIesieHa B paiioHe IllydaHcKkoro miaTo u B pedHBIX
nonuHax (Pazxuraesa u ap., 20200; 2022; Razjigaeva
et al., 2021), a Tak:ke B pa3BUTUU TOPHBIX OOJIOT U
ozep Cuxora-Anmunsa (Pazxwuraesa u ap., 2021). Ilo
JaHHBIM U3YYeHUSI MaJe0apXBOB HA CEBEPO-BOCTO-
ke Kuras B 310 Bpemst (1600—1300 1. H.) oTMeUeHO
ocrnabieHue neTHero MmyccoHa (Li et al., 2011).

Cyxoit (daze, peKOHCTPYHPOBAaHHOI Ha Tobepe-
Xbe AMypckoro 3annBa 2010—1740 1. H., BepOSITHO,
OTBEYAECT HEYCTOMYMBBLIA TEMIIEPATYPHBIA PEXUM.
Ha xpuBoii M3MeHEHUsI COJIHEUYHOW aKTUBHOCTU
(puc. 6) BBIACISIOTCS HECKOJIBKO ITMKOB M1 MUHUMY-
MoB (Steinhilber et al., 2009). BpemeHnHoe pa3perie-
HUE HE MO3BOJISIET OoJiee NeTaIbHO BBIAEIUTh KOPOT-
KoInepronHyo puTMuKy. Ha rmoxomomanue ~1740 1. H.
YKa3bIBAET YBEJIWUYEHUE MOJU MbUIbLIBI TEMHOXBOM-
HBIX ITOPOJ, B MaJIMHOCIIEKTpax (puc. 5, 6), 4To oTpa-
KaeT paclIMpeHue Mosica €I0BO-IUXTOBBIX JIECOB.
CHuXajlach poOJib LIMPOKOJUCTBEHHBIX JAEPEBbEB B
Jlecax TOpPHOTO oOpamiieHHsT AMYPCKOIo 3ajuBa.
AHAaJIOTUYHbIE PEKOHCTPYKILIMMU CACIAHBI TaKXe IO
OoTJ0XeHusIM 03. YTuHoe (bensinuH u ap., 2019) u Ha
JIpYyTUX ydyacTKax nobepexbs roro-3amnamHoro [pu-
Mopbs (MukumuH u ap., 2008). Ha nzyyenHom 060-
JIOTe MOSIBUJICS BOCKOBHUK MYIIWCTBINA, TTPEeICTaBU-
TeJIb BJIaXKHbBIX MECTOOOUTAHUI, B OOMJIMU pa3BUBa-
IOIIUIACS B TIPOXJAOHBIX YCIOBUSX TIPU YacCThIX
TyMaHax u Mopocu. Camas 10XHasi TOYKa ero pac-
npoctpaHeHust B IlpumMopbe ceituac — mobdepexbe
oyxtel Kut B Boctrounom IIpumopse, B 250 KM K BO-
CTOKY OT M3yYE€HHOTIO pa3pesa, Ilie JIETOM 4acTo Ha-
OJI0aI0OTCSl XOJIONHBIE TYMaHbl U MOPOCH, CBSI3aH-
HbIE C BJIMSTHUEM XOJIoAHOTOo [IpuMopcKoro TeueHusl.

Ha nu3kux ypoBHsIX penbeda Ha ydyacTKaxX 03ep-
HO-00JIOTHOI aKKyMYJISILIUM BOJIM3U OEperoBOil JI1-
HUU CUTYallUus C yBJIaXXHEHUEM B MO3THEM T'OJIOLIEHE
BILJIOTH 10 MAJIOTO JIEAHUKOBOTO TIeprUoJa Pe3KO OT-
JIM4anach OT TOPHEIX paitfoHOB. M3y4yeHHBIT 00JIOT-
HBII1 MacCHB OKOJIO 03epa Ha mobepekbe AMYpPCKOTO
3aJiIMBa B 3TO BpeMs ObLI CUJIBHO OOBOAHEH, BHOBb
MOJIYYUIN Pa3BUTHE TNIAHKTOHHBIC BUIbLI TUATOMEN,
IJIaBHBIM 00pa3oM Aulacoseira laevissima, 9T0 yKa3bl-
BaeT Ha IIpoxyiagHble ycinoBus. [Ipousonuia u cMmeHa
00JI0TOOOpa30BaTEILHBIX MPOLIECCOB: C 3TOTO Bpe-
MEHMU 0 0OpaMJIEHUIO 3apacTalolIero 03epa Hayajao
pa3BUBATLCS TPaBsIHOE OOJIOTO C HOBOJIBHO MOHO-
TOHHBIM COCTaBOM PACTUTEJILHOCTU C OOMJIMEM XBO-
11a 60JIOTHOTO, OCOK M TpocTHUKa (puc. 4). B ky-
CTapHUKOBOM sIpyce IIMPOKOE pacIpOCTpaHEeHUE
noJIydniaa 0epesa oBaJIbHOJIUCTHas. PsgmoM oOHapy-
KeHO HauboJiee I0)KHOE MECTOOOUTaHKE 3TOro BUaa
B IIpumopse (Hemonyxko u ap., 2000). B ycinoBusix
HU3KHUX CKOPOCTEll HAKOIUIEHUSI YBEIUYMIIACh CTEe-
IIEHb pasnoxeHus Topda. [maposorndeckuii pexum
cTasl pe3ko mepeMeHHbIM. O 3aCylUIMBBIX YCIOBUSIX
Ha OJM3JIeXallnX CKJIOHAX CBUIETEILCTBYET ITMK
MbUTLLIBI TONLIHY (1470—1190 1. H.).
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Ho maxe B ycIIOBUSIX 3acCylIIMBOro KinMaTa W
HU3KOI MaBOJKOBOI aKTUBHOCTH OTIIEJIbHBIE HABO/I -
HEHUSI TPOUCXOIUIIN, U 00JIOTA B HIDKHEM TeYEHUU
p. PazmonbHOIT BpeMsT OT BpeMeHU 3aTalIMBaJIUCh.
O maBogKaX CBUIETENBCTBYET U ITOBBLILIEHHE 30J1b-
HocTU Topda B BepxHei yacTtu pa3pesa (puc. 4). Ta-
KOM peXUM TIPEISITCTBOBA PAa3BUTUIO JPEBECHOTO
spyca Ha 6010Te. Bo3MOXHO, B HABOIHEHUSI IIPOUC-
XOJWJI U 00Jiee aKTUBHBIN BOXHBII MTPUBHOC TThLIbLIBI
TEMHOXBOMHBIX ITOPOJ, C BEPXHEr0 TOPHOIO MOsICa.
leoxuMmyeckre JaHHBIE IO JOHHBIM OTJIOXEHUSIM
AMYpPCKOTo 3aJIMBa TaKXXe MOKa3bIBalOT, YTO MOBTO-
PSEMOCTh CUJIBHBIX Tali(hyHOB, BHI3LIBABIIMX HABO/ -
HEHUs, B 3TO BpeMs Bo3pacTaia (AcTaxoB W Ip.,
2019). DkcrpeManbHbIe TABOIKU OBUIU JaTUPOBaHBI
okoso 1640, 1510, 1430 1. H. 1 Ha nobepexbe Bo-
crouHoro Ilpumopss (0yx. Kurt, OnpunyHuk). Drta
daza aktusuzauuu (1800—1500 1. H.) TpoNMUUECKUX
najeoTaiipyHoB (PUKCHUPYeTCS B HOHHBIX OcCamKax
Boctouno-Kuraiickoro mops (Zhou et al., 2019).

B yciioBusIX Majoro onTUMyMa ToJIoleHa pe3Koe
CHIXXEHHE YPOBHSI MEJIKOBOIHOIO BOJOEMa OKOJIO
1190—970 1. H. TpoUCXOAUI0, CKOpee BCEro, 3a cYeT
6oJiee akTUBHOTO vcrapeHus. HeGonbloe 00BomHe -
HHEe 00JIOTa OKOJIO OeperoBOoro o3epa ¢ yCHIJIEHUEM
ero 3BTpodUKaLMKU HAYaJloCh B MEepPUOd, KOTJa BO3-
pOCIO KOJIMYECTBO aTMOC(epHBIX ocagkoB. Cpeau
6010THOI pacTuteabHocT 970—680 1. H. TTOMUMO
TPOCTHHMKA 1 pOro3a cTajl paclpocTpaHeH KiyOHeKa-
MBIl MOPCKOi1, CITOCOOHBII BBIAEPKMBATL 3aCOJie-
HHe. Bo3MOXHO, ero pa3BUTHIO CIIOCOOCTBOBAJIO
BJIUSIHUE COJIOHOBATOBATBIX TPYHTOBBIX BOI B YCIO-
BUSIX ITOAbEMA YPOBHSI MOPSI Ha 1 M BhIIIIE COBPEMEH-
Horo (Kopotkuii u np., 1997). 3akoHOMEPHO yBeI1-
YWJIMCh CKOPOCTU TOP(MOHAKOIJIEHUSI U CHU3WJIACH
CTEIEeHb Pa3I0KEeHUsT PACTUTENIBHBIX OcTaTKOB. Ha mo-
OepeXXbe CTAJIO OOJIBIIIE OJIBXU U OJIbXOBHMKA. B rop-
HbIX paiioHax (Ha llydaHckoM miaTto) o6OBoIHEHUE
Havayoch HecKoibKo paHbire (~1075 n1. H.) (Razji-
gaeva et al., 2021). B XBOMHO-IIMPOKOJIMCTBEHHBIX
Jiecax yBeJIUUMIacCh POJIb Keapa KOpelcKOoro, 4YTo Obl-
JIO OTMEYEHO BO MHOTUX paifoHax [IpuMopss.

Maublit negHuKoBbIN epuor (680—150 1. H.) GBI
OYeHb BJIaXXHBIM. BepxHsisi rpaHuiia ycTaHOBJIEHA T10
JIaHHBIM pa3BuTus JaHamadTos llydaHckoro mia-
TO, Ie 0oJiee IMPOKOE pacpoCTpaHEeHME TTOJyUUIn
xBoliHbIe TToponbl (Razjigaeva et al., 2021). O6unue
aJIJIOXTOHHBIX TMATOME B U3y4EHHOM paspe3e yKa-
3bIBAET Ha IIPOXOXACHMWE CUJIbHBIX HABOMTHEHMUIA.
B ycnoBusIX mOBBIIIIEHHOW BOTHOCTU pycjia BOOOTO-
KOB CUJIBHO MUTpUpOBaIv. 3adUKCUpOBaH 3aHOC
auaTtoMmeil U3 ctapull. Bo3aMoxHo, pacnoioxkeHHas
pstmom (0.78 kM) ¢ pa3spe3om p. Crapuiia, mpeacTaB-
JIsTIonasi coboii crapoe pycio p. AHaHBEBKHU, cTaja
M30JIMPOBAHHOM B MaJIbIi JIEMTHUKOBBIN Nepuoa. Ma-
JIBII JIETHUKOBBIM Mepurom ObUT BJIaXKHBIM M Ha T100e-
pexbe Kopeu, rie yBenMueHre yBIaXKHEHUS CBSI3bI-
BaloT ¢ aktuBuzaiueit Jla-Hunbsa okosio 630 1. H. 1
IUKJIOTeHe3a B TPOIMYECKOll 30He THMXoro okeaHa,
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YTO CITOCOOCTBOBAIO TEPEHOCY BIIAKHBIX BO3TYIII-
HBIX MacC Ha oKpanHy KoHTrnHeHTa (Park et al., 2016;
2017).

CunbHble TIOXapbl okono 4450, 3240-—3140,
3040-2950, 2700—2610 1. H. OBLIM OPUYPOUYEHHI K
cyxuM ¢azaM, IIPOSIBUBIINMCS Ha Imodepexnbe. B 1mo-
ciengHue 770 JIeT moxXapbl IPOUCXOOWIN YacTO; BU-
IUMO, OONbIIas UX YacTb MMeJia aHTPOIIOTEHHYIO
MMPUYLHY.

BbIBO/1bI

BriObop maryHHOI Teppackl B KYTOBOM 4YacTH
AMYpCKOro 3ajiiBa B KauyeCTBE BbICOKOpa3pellaro-
IIIET0 IMPUPOTHOIO apX1Ba MO3BOJWI B IETAJISIX BbI-
JIEJIUTh TNPOSIBJICHUSI XOJIOMHBIX COOBITHMIT Ha (oHe
KOPOTKOIIEPUOAHOM  KJIIMMAaTUYECKOM  PUTMUKU
IIO3IHETO TOJIOLIEHA M OIIPEeIe/IMTh MX BPEMEHHEIC
rpaHulilbl. BoccTaHoOBIEeHBI UBMEHEHUSI OOCTAaHOBOK
0CaJKOHAKOIUICHUS U pa3BUTHUE OEPEeTOBBIX I HU3KO-
TOPHBIX JIaHMIA(TOB IIpU IoxododaHusX ~4450,
2870—2510, 1740—1200 1 B MaJIOM JIEITHUKOBOM II€-
puoze (c 680 1. H.). HauboJiee CIOKHYIO CTPYKTYPY C
PE3KUMU M3MEHEHUSIMHU yBJIAXXKHEHUST UMEJIO IOXO-
JIOJAHKE C MAKCMMYMOM OK0s10 2600 J1. H.

B oTiiume oT TOpHBIX TEPPUTOPUIL U PEUHBIX A0-
JuH tora [Ipumopss, rae ¢ 3320—3050 1. H. ycTaHO-
BWJIMCH 3aCyLJIMBBIE YCIOBHS, CBSI3aHHBIE C OCIa0-
JIECHEM MHTEHCUBHOCTH JIETHETO MyCCOHA, pa3BUTHE
JIaTyHBbI U 03€pHO-00JIOTHBIX 0OCTAaHOBOK Ha modepe-
XKbe MPOUCXOOWIO B YCIOBHMSIX CUJIBHOTO OOBOIHE-
HUSI, Ha (POHE KOTOPOTO BBIACISIOTCS (pa3bl CHIMXKE-
HUS YBJIaXXHEHUSI, CAHXPOHHBIC C IJTOOAJIbHBIMU XO-
JIODHBIMH cOOBITUSIMU. CrieldrKa UX IPOSIBICHUS
Ha MoOepeXbe TECHO CBsI3aHa C BJIMSHUEM OKeaHa, B
IIEPBYIO OYepelb C MHTEHCUBHOCTBHIO TPOIIMYECKOTO
LUKJIOTeHe3a, KOTOpasi BO MHOTOM KOHTPOJIMPYETCS
aKTUBHOCTHIO DJib- HuHbo. BoJbIiias yacth moxoso-
JIaHWI1 COTIPOBOXIa1aCh CHIKEHMEM KOJIMYECTBA aT-
MocC(EpPHBIX 0CAIKOB, CBUIETEILCTBAMU YETO SIBIISI-
10TCcs1 pa3bl OOMEJICHUS JIAaTYHBI U UCCYIIIEHUS 00pa-
30BaHHBIX Ha €€ MECTe€ O3CpPHbIX BOJOEMOB U
TopdsaHBIX 00JI0T. B Jecax HU3KOropbsl CHUXAJACh
pOJIb IIMPOKOJMCTBEHHBIX IOPOJ, B Pa3BUTUM JIO-
KaJIbHBIX OOJIOTHBIX JIAHAIIA(MTOB YBEJIMYMBAJIOCH
y4acTHe pacTeHUI, MPpeAoYUTaIOIINX MEeHee 0OBO/I -
HEeHHBIe MecTooOuTaHus. MI3ydeHHBIN pa3pe3 Top-
¢sIHMKA OKa3aJicsl YyBCTBUTEIbHBIM U K CJ1a0bIM 00-
BOITHEHUSIM, KOTOPBIC He 3a(DUKCUPOBAHBI B U3yYeH-
HBIX paHee pa3pe3ax BbICOKOW MOWMBI MU TOPHOTO
najeoo3epa Ha KpaitHeM tore [Ipumopss (Ilydan-
CKO€ IIJIaTO), HO MPpM3HAKM KOTOPHIX OOHAPYKEHBI B
pa3BUTUU O3EPHO-00JIOTHBIX 00CTAaHOBOK CHXOT3-
AnuHs u nobepexnbss Boctounoro Ipumopss. Hava-
JIO OpPTaHOT€HHOTO OCAAKOHAKOILJICHUSI B OOMeEJIeB-
IIIeii JJaryHe COBITAJO C PE3KMM CHMXXKEHUEM MHTEH-
CUBHOCTHU JieTHero myccoHa. CMeHa xoaa 60J10T000-
pa3oBaTeIbHBIX IIPOLIECCOB — IIOJIHOE MUCUE3HOBEHUE
JIPEBECHOTO sIpyca W pa3BUTHE TpaBSHOro 0OoJjoTa
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PA3KTAEBA u np.

okoJsio 1740 1. H. — cBsI3aHa ¢ HaYaJoM Itepuoaa 00-
Jiee 4aCThIX NaBOJKOB, BbI3bIBABIIMX ITIEPUOINUECKOE
MOATOIUIEHME TOp(PSIHMKA B OOIIMPHON HPHUYCThE-
Boit 30He p. PasmonpHas. [lomyyeHHble nTaHHBIC O -
TBEPXKIAIOT paHee CleJlaHHbI BLIBOJ O TOM, 4YTO
MaJIbIi JISAHUKOBBII ITepro ObLI BIAXKHBIM U XapaK-
TEPU30BAJICA YBEJIMUYECHNUEM ITOBTOPSIEMOCTH HABOII-
HeHU. B 3TO BpeMsl B TETUIBII CE30H I1Ie]I aKTUBHBIN
MEPUAUOHAIBHBII IIEPEHOC BIJIAXXHBIX BO3MYIIHBIX
Macc ¢ OKeaHa Ha KOHTUHEHT.
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Astopbl npusHatenbHbl T.B. KopHrolieHko 3a mo-
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GLOBAL COOLING EVENTS OF THE LATE HOLOCENE PRESERVED
IN THE COASTAL SEDIMENTS IN THE SOUTHERN FAR EAST OF RUSSIA!

N. G. Razjigaeva®*, L. A. Ganzey*, T. A. Grebennikova®, L. M. Mokhova“, V. V. Chakov?,

T. A. Kopoteva®?, M. A. Klimin®, and G. V. Simonova“
4 Pacific Geographical Institute FEB RAS, Vladivostok, Russia
b [nstitute of Water and Environmental Problems FEB RAS, Khabarovsk, Russia
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# E-mail: nadyar@tigdvo.ru

Multy-proxy studies of the lagoon terrace in the head of the Amur Bay made it possible to identify sharp
short-term cooling events during ~4450, 2870—2510, 1740—1200, and 680—380 yr BP, and compared them
with cold events in other regions around the world. The reconstructions are based on results of diatom, bo-
tanical, and palynological analyzes. The Becon age model is based on radiocarbon dating and tephrostratig-
raphy. Tephra B-Tm from the caldera-forming Baitoushan volcano eruption was found in the section of the
peat mire. The section selected to serve as a natural archive has its own specifics. In contrast to the mountain-
ous areas and river basins, where the climate became dry 3320—3050 years ago due to a sharp decrease in the
intensity of the summer monsoon, coastal lacustrine-swamp sequences had been developing in constantly
waterlogged conditions. This made it possible to identify short-term dry events that well correlate with the
global climatic rhythm caused by decrease in solar radiation. The decrease in moisture was closely related to
the influence of the ocean: the intensity of tropical cyclogenesis, which is controlled by the activity of El
Nifio. The shallowing of the lagoon during the decline of low-amplitude transgression, intensified by the
weakening of the summer monsoon, led to a change in terrigenous sedimentation to organogenic at about
3460 years ago. The cooling during 2870—2510 years ago had the most complex structure with sharp changes
in moisture. Change in the course of swamp-forming processes around 1740 years ago associated with the ac-
tivation of floods, which caused periodic flooding of the peat mire in the vast wetland near the Razdolnaya
River mouth, led to the disappearance of the trees and the development of a grass swamp. In general, regional
conditions were dry until the Medieval Warm Period. The landscapes responded to cooling by decreasing the
role of broad-leaved trees in the forest vegetation of the low mountains, and increase of plants prefering less
water-saturated habitats in the coastal plant communities. Of the cold events, the exception is the Little Ice
Age, which was wet and characterized by frequent floods. The meridional transfer of moist air masses from
the ocean to the continent became more active during that time.

Keywords: droughts, floods, summer monsoon, cyclogenesis, sea level oscillations, landscapes, Amur Gulf
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