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B craTbe npuBOAsATCS pe3ysibTaThl KOMIUIEKCHOTO UCCIEA0BAHMSI 03€PHO-00JOTHBIX OTJIOKEHU, BCKPBI-
TBIX OypeHMUEeM Ha MOBEPXHOCTU aKKYMYJISITUBHOM 03€pHO-aJLTIOBUAJILHOM PaBHUHKI K 3a1aay oT 03. Hepo
(ApocnaBckas obnacts). MccnemyeMast KOJTOHKA JJIWMHOM 2 M MTO3BOJIMJIA IIPOBECTU JaHAIIa(pTHO-KIMMa-
TUYECKYI0 PEKOHCTPYKLIMIO C ajliepena OO ITO3MHEr0o TojolieHa. 3HAUYUTEIbHYI0O MOIIHOCTH B KOJIOHKE
(0.4 M) UMeEIOT OTJIOXEHUS ITpedopeanbHOro Bo3pacTa, KOTOPbIe 10 CHUX IOP OCTaBAIMCH CI1a00 U3yYeHHbBI-
MU B 3ToM paiioHe. [TonyueHHbIe MaTepUaIbl IOMOTAIOT 3aIIOJIHUTh 3TOT MPOGES U B LIEJIOM YTOUHUTD pe-
KOHCTPYKILIMIO U3MeHeHUsI JaHaimadToB B POCTOBCKOI HU3MHE Ha pyOeke MO3AHEISIHUKOBBS 1 TOJI0LIeHA
U B paHHEM roJjiolieHe. B 0CHOBY Mccieq0BaHMs JIEMIM HECKOJIBKO najieoreorpapuieckKmx MeETOIOB — CITO-
POBO-TIbLIBLIEBOI aHAIN3, 60TAHUYECKUI aHaJIN3 Top(da, TMaTOMOBBII aHaIU3, OIIpeIe/ICHUE OTePhb ITPU
MIPOKAJIUBaHUU, PAAUOYIIIEPOJHOE NaTUPOBAHUE. YCTAaHOBJICHO, YTO mocie 14.3 ThiC. Kal. JI. H. Ha pac-
CMaTpUBaeMOI TEPPUTOPUU ObLIN PACTIPOCTPAHEHBI €JIOBO-0EPE30BbIC PEAKOJIEChS] B COUETAHUU C PAa3HO-
TpaBHBIMM accouranusaMu. Hauunas ¢ 13.7 ThIC. KaJl. JI. H. B pe3y/IbTaTe 3HaUMUTEIbHOIO OXOJI0AaHUs YBe-
JIMYWJINCH TUIOIIAAM He3aJleCeHHBIX MPOCTPAHCTB, O0€PE30BhIC PEIKOJIEChS] COYETATUCh C TYHIPOBBIMU
¥ CTeHBIMU accotanusiMu. Okosio 12.1 THIC. KaJl. JI. H. Ha y9acTKe OoIpoOOBaHMS HaYaIo (pOpMHUPOBAThLCS
TPOCTHUKOBOE HU3MHHOE 00J10TO, KOTopoe nocie 10.9 ThiC. Kajl. J1. H. IEPellIo B TPOCTHUKOBO-OCOKOBOE
6oioto. B unTepBane 12.1—11.5 THIC. KaJl. JI. H. B OKPECTHOCTSIX 00JIOTa IIPOMCXOAMIIO ITOCTEIIECHHOE 3aMe-
LIeHMe JaHA1Ia(TOB NEePUTJISILIUAIBHOM JIECOCTEIIM COCHOBO-0epe30BhIMU JJecaMu. KitmMat ObLI X0JIonHEee
COBPEMEHHOI0, HO IMMPOMCXOIWIO 3HAYUTEILHOE MOTEIIEHUE [0 CPABHEHUIO C MO3IHEICAHUKOBBIM 3Ta-
noM. KparkoBpeMeHHoe roxonoaaHue 11.5—11.2 ThIC. KaJl. JI. H. IPUBEJIO K HOBOMY PacIlUPEHUIO OTKPHI-
TBIX TPABSIHUCTHIX COOOILIECTB, OMHAKO PACIIPOCTPAaHEHME JIECOB IIPOJOKMIOCH ocie 11.2 ThIC. Kail. JI. H.
Hauunasi ¢ 9.8 ThIC. KaJ1. JI. H., B COCTaBe JIECOB BO3pOCJia POJIb IIUPOKOJUCTBEHHBIX OPOMA, Ha pUJIeralo-
1Ieil TeppuTOpUM Ipeoldianain CMellaHHble COCHOBO-OEpe30BhIe Jieca C ydacTheM ay0Oa, Bsi3a, JIUIIbI.
B unTepBaie 7.9—5.2 ThIC. KaJl. J1. H. KIMMaTUYE€CKMUE YCIOBUS ObLIM HauboJjiee TeIJIBIMU U MSITKUMM, KT -
MaT ObUI TeIUIee COBPEMEHHOI0, YTO MPUBEJIO K PACIPOCTPAHEHUIO €10BO-COCHOBBIX JIECOB C IIPUMECHIO
0Oepessl U IMPOKOJIMCTBeHHBIX opo. ITocie 5.2 ThIC. Kal. JI. H. B paCTUTEJIbHOM ITOKPOBE TOCIOACTBOBA-
JIX eJIOBHBIE JIECA C YY4ACTHUEM COCHBI, 6epe3bl U LIMPOKOIMCTBEHHBIX ITOPO/.
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BBEAEHWE

PocroBckast HU3MHa — aenpeccust peabeda, pac-
MOJI0KEeHHasT Mpuoim3nuTeabHo B 180 KM K ceBepo-
BOCTOKY OT MOCKBEI, B I0TO-BOCTOYHOM yacTu SApo-
cJIaBCKO# objiactu. B mpenenax HU3MHBI HAXOIUTCS

# Ceviaka dns yumuposanus: Camycs A.B., Koncrantnaos E.A.,
Bopucona O.K., Jlazykosa JI.H1. (2023). Tpanchopmalius pac-
TUTENTBHBIX COOGIIECTB Ha pyOeske TUICCTOIeHA U TOJIOIIeHa B
PoctoBckoit Hu3uHe (Spocnasckasi ob6nacts) // T'eomopdo-
gorusi u maneoreorpadpus. T. 54. Ne 4. C. 163-—178.
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o3epo Hepo — kpymHeiiee o3epo fpocinaBckoro
IToBomxnsa. bnaromaps 6onbmroit, 6omee 70 M, MOIII-
HOCTH O3€PHBIX OTJIOXKEHUM MO3MHETO TUIeiicToIeHa
u rosioneHa (CymnakoBa u ap., 1984), PoctoBckast Hu-
31HAa yXXe 00Jiee CTOJICTUS SIBJISIETCSI OObEKTOM UHTE-
peca najeoreorpadoB U Ire0J0TOB, U3YYalOIINX YeT-
BepTUYHBIN niepuon. IlajeoboTaHnyeckoe U3ydyeHue
OTJIOXKEHUI TTO3AHEICAHUKOBbS U FOJIOLeHa Ha ATOM
TEPPUTOPUN MPOBOAMIIOCH B ITOCIEBOEHHBIC TOJbI
(Kopma, 1960) u B 70—90-x romax MpoOIIIOTro CTOJe-
tusg (I'ynoBa, 1975; Anemmnckas, I'yaoBa, 1975;
1997). Ilpu orpoMHOIi LIEHHOCTH PE3YJILTATOB 3TUX
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paboT 00eCcIIeYeHHOCTh KOJOHOK JOHHBIX OTJIOXE-
HUII paguoyIiepoIHbIMU TaTUPOBKAMU OCTaBajach
O4YEeHb HU3KOM (€IMHUYHBIC JATHI), YTO OrpaHUIMBAJIO
HAIEKHOCTH KOPPEJISILUIA 1 IeTAIbHOCTh PEKOHCTPYK-
muit. B nauame XXI cToneTst ObIM OIyOJIMKOBaHBI pe-
3yJIbTaThl MEXIYHApOMHOM TPYIIILl MCCIeAoBaTelIei
(Wohlfarth et al., 2006, 2007), BBLITTOJHSIBIIUX KOM-
IUIEKCHOE U3yYeHMe OTI0KeHM It o3epa Hepo 1o kep-
Hy, moJlydaeHHOMY B 1.1 KM OT pocTOBCKOro Oepera.
MccnenpoBaHHas KOJIOHKA MO3BOJIMIIA IIPOBECTHU Ma-
JieoreorpauyecKyo peKOHCTPYKIIUIO JJIsSI BpeMeH-
HBIX MHTEpBajioB OT 15 mo 13 ThIC. Kaj. J1. H. ¥ OT
8 TBIC. KaJl. JI. H. 1O COBPEMEHHOCTU, HO IIEPHOObI
MO3IHEro Apuvaca M paHHEro roJjiolieHa OKa3aiuCh
HEOXBaYCHHBIMU, T.K. B KOJIOHKe (PUKCHUpYyeTCs Ie-
PEPHIB B 0CAIKOHAKOIUIEHMY MPOIOJLKUTEIILHOCTHIO
0Ko0J10 5 ThIC. J1eT. HemaBHO OBLIM OTTyOJIMKOBAHBI pe-
3yJIbTAThl UCCACAOBAHUS HOBOI MEPCIIEKTUBHOM KO-
nmouku NER-5 nounoii 15.7 m (Borisova et al., 2021;
Koncrantunos u ap., 2023), usBjiedeHHON U3 Hau-
6osee Tyookoii yactu 03. Hepo (Ha miyouHe 3.8 m)
1 o0ecreyeHHOM cepureil maTupoBOK. OIHAKO ITair-
HOJIOTMYECKOE U3YUYEHUE OTJIOXEHUN 3TON KOJOHKU
IOKa HE IPOBEJICHO.

Takum o6pa3oM, K HACTOSIIEMY BpPEMEHM st
5TOM TEPPUTOPUM OTCYTCTBYIOT ITOJTHBIE Pa3pe3bl OT-
JIOKEHUI MO3MHEJIEAHUKOBbS M PAaHHETO TOJIoleHa,
OXapaKTepU30BaHHbBIC MaJe0O0OTAHNYECKUMHU MaTe-
pHaaMu 1 TTOAKpeTJIeHHBIe cepueil IaTUpoBoK. OT-
JIOKEHUST TpedopeaTbHOTO BO3pacTa SIBJISIOTCS Hau-
MeHee M3YYeHHBIMH, TaK KaK YaCTO MMEIOT HeOOJb-
LIIYI0O MOIIIHOCTbh B ocankax (AuiemuHckas, ['yHoBa,
1997) nu60 BoBCe OTCYTCTBYIOT B KOJIOHKAX OTJIOXKE-
Huit (Wohlfarth et al., 2006).

Hacrosee mcciienoBaHe YaCTUYHO BOCITOJTHSIET
STOT NpOOEII U IIPEAOCTAaBIISIET JaHHBIE KOMILIEKCHO-
IO U3YYEHMUSI 03€PHO-00JIOTHBIX OTJIOXKEHUI, BCKPbhI-
ThIX HAa TOBEPXHOCTU 03€PHO-aJTIOBUAILHOM PaBHU-
HBI K 3amany oT 03. Hepo. Bboibliias gactb oTaoxke-
HUM HCCIIeAyeMOo KOJIOHKM (OopMHUpOBajach B
MO30HEJICAHUKOBLE Y PaHHEM TOJIOLIEHE, & MOILIIHOCTh
npedopeaNbHBIX 0CanKoB 3aech mocturaer 0.4 m.
MmenHo OoJiee moapoOHOE U3ydeHUE JaTUPOBAHHBIX
npedopeaybHBIX OTJIOXEHUI OAacT BO3MOXHOCTh
IIpOaHAIM3MUPOBAaTh PEAKIINIO PACTUTEIILHOCTH U JIAHI -
madToOB Ha CTPEMUTEIILHOE MOTEMJICHNE KJIMMaTa Ha
pyOexxe TIeiicTolieHa U rojiolieHa. JleTaibHOEe n3yde-
HUE OTJIOXKEHUI MO3OHEIeAHUKOBbS U PAaHHETO TO-
JIOLIeHA HEOOXOIMMO JIJIST TTOHMMAaHUS COBPEMEHHBIX
U OyIyIIMX ITIePECTPOEK IMPUPOTHOI Cpelibl U UX ITPO-
THO3a.

MATEPUAJIbl U METO/1bl UCCJIEAOBAHUN

KimoueBoit 00BEKT McCaemOBaHMS — KOJIOHKA
otyioxeHuu u3 ckBaxkunbl K7C (puc. 1), npoObypeH-
HOIM Ha TTOBEPXHOCTHU aKKYMYJISITUBHOI 03epHO-aJ-
JIIOBUAJIbHOII paBHMHBI Ha BbeIcoTe 105.7 M abGc.
(57°11731” c.u1.; 39°18°45” B.1.). BeicoTa ycThs CKBa-
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XUHBI Hang ype3om o3. Hepo cocraBnser 12 m. Yya-
CTOK paboT PacIioJIOKEeH B OCEBOI YaCTU OCYILLIEHHO-
ro HU3MHHOIO TOP(SIHOro 6010Ta, KOTOPOE MPOTSI-
TMBAeTCsl BIOJb TOMHOXbBS BOCTOUHOIO CKJIOHA
PocToBckoit Hu3mMHEL. bojoTo mpuypoyeHo K cjiabo-
BbIpa>k€HHOMY MOHWXKEeHUIO (IrHO# okosio 400 M 1
murpuHO okoiao 200 M), pacIoNIOXEeHHOMY MEXIY
COCEIHMMHU KOHyCaMM BBIHOCA OBparoB, Bpe3alo-
IIMXCS B CKJIOH. JIJTMHa KOJIOHKU, OTOOPaHHOI TOP-
dsaBIM 6ypom Mapku Eijkelkamp, coctaBaser 2 M.

PagnoyrneponHoe gatupoBaHME ILIECTH BEPXHUX
ob6pa3uioB B KoyioHKe K7C BBIITOTHEHO METOAOM
SKUIKOCTHOW CLHMHTWLISLIUM B 1aOOpaTOpuu siepHOM
reor3uku 1 pagrosKojoruu LleHTpa uccienoBaHus
npuponas! (BunsHioc, JIutra). HuskHssT naTUpOBKa BbI-
nojiHeHa AMS-metonoM B LIKIT “JIaGopaTopust pa-
JMOYIJIEPOIHOIO JATUPOBAHUS M 3JIEKTPOHHOM MUK-
pockormun” MHctutyTa reorpadum PAH u IlenTpe
MPUKJIaJIHBIX U30TOIHBIX UCCIeIOBaHUIT YHUBEPCU-
teta Ixopmkun (CIIA). KanubpoBka maT mpoBoau-
nack B mporpamme OxCal 4.2 (Bronk Ramsey, 2009)
Ha OCHOBe KaJlnopoBouHoii kprBoii IntCal20. B npo-
rpaMMHOM I1akeTe rbacon cpeabl R Obu1a moctpoeHa
IJIyOMHHO-BO3paCcTHAasI MOAEIb, C IMOMOIIbIO KOTO-
poit st kononku K7C OblIM paccuMTaHbl CpeaHUe
CKOPOCTH OCaAKOHAKOIICHMSI.

s ornoxenuit konmonku K7C Obu1 mpoBeneH
CITOPOBO-TTLIIBIIEBOM aHan3 37 00pa31ioB, OTOOpaH-
HBIX ¢ uHTepBajioM 5—10 cm. JIabopaTopHasi Toaro-
TOBKa 00pa3OB BHIMIOIHSIIACH IO CTAHIAPTHOM Me-
tonuke B.I1. I'puuyka: o6paborka 10% pacTrBOpoM
HCI, kuntguenue B 10% pactBope KOH, cemmapanst B
TSKEJIONW XKMIKOCTH TIOTHOCThIO 2.25 1r/cm?® (I'pu-
yyK, 3akiauHcKas, 1948). B kauecTBe TsKeJIOM KUI-
KOCTHM BMECTO paHee NPHUMEHSBIIErocss HOIUCTOTO
kagmus ucnojndyercs I'TIC-B (BomHbIN pacTBOp Te-
TeponoJauBoibdpamaTa HaTpus). Ha 3akimounTtenb-
HOM 3Talle MPOBOIWJICS alleTOJIM3 C IIpUMEeHEHUEM
MIPONKMOHOBOIO aHTUAPUIA U KOHIIEHTPUPOBAHHOM
cepHoii kuciaotel (Ma3zeit, HopeHko, 2021). J1st pac-
yeTa KOHIEHTPALM NBUIbLIEBBIX 36 PEH U CIIOP IIepes
HavajioM JabopaTopHOI 00padOTKHU B KaxXKIbIit 0Opa-
sen pukcupoBaHHoro oonvema (1 cm’) nobasisanach
1 Tabnerka cop Lycopodium (Stockmarr, 1971). T'o-
TOBBIE IIPOOKEI IPOCMATPUBAJIMChH IO MUKPOCKOIIOM
¢ yBesmaeHneM B 400 pa3. YUToOBI MOJTyINTH CTaTH-
CTMYECKU TOCTOBEPHOE TPEICTABICHUE O CIIOPOBO-
NBUIBLIEBBIX CIIEKTPAaX, B KAXKIOM 00pa3le HaCUUThI-
Banoch He MeHee 300 mpuThbLeBBIX 3epeH. [ orpe-
JleJICeHUSI MbLIbLIEBBIX 36PEH 1 CIIOP HUCIIOJb30BAJINCH
atnacel (KynpusinoBa, AnemmnHa, 1972, 1978; bo6-
poB u np., 1983). CnopoBo-nbLiblieBas AuarpaMma
nmoctpoeHa B mporpamMmax Tilia (Grimm, 1990) u
CorelDraw 2018, a rpaHULIbI ITAJIMHO30H IIPOBEACHEI
OpU MOMOINY KJIACTepPHOTO aHajiu3a B IporpaMMe
CONISS (Grimm, 1987). [IpolieHTHOE coaepkaHue
KaXXJIO0ro TaKCOHA pacCYUTAaHO OT OOIIeid CYMMBbI
OBUIBLIBI HA3€MHBIX pacTeHUI (ITbUIbLIA IEPEBBEB U
Ne 4
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Puc. 1. PacrionoxeHune ygacTka MmojeBbIxX paboTt: (a) — pesibed BOCTOUHBIX CKIIOHOB bopucorneO6ckoii Bo3BbIlIeHHOCTU U Po-
CTOBCKOIT HU3MHBI Ha 1T poBoii Mmoaesn SRTM; KpacHoi1 cTpesikoii moKa3aH y4acToK pabdort; (6) — y4acToK paboT Ha KOCMHU-
YECKOM CHUMKE, O€JIbIMU TOYKAMU MOKa3aHbl MMKETHI Fe0e31u4ecKoro npoduss; (B) — reoae3nyeckuii mpoduib, ocTpoeH-
Hblit Ha ocHoBe cheMKku ' HCC poBepomM B pexknme RTK, BeicoTs! o reounay EGMO8.

Fig. 1. Location of the fieldwork site: (a) — relief of the eastern macroslopes of the Borisoglebsk upland and the Rostov lowland
on the SRTM digital model; the study site is shown with a red arrow; (6) — the fieldwork site on a satellite image, white dots show
pickets of a geodetic profile; (B) — geodetic profile built on the basis of GNSS rover survey in RTK mode, heights from the

EGMO08 geoid model.

KyCTapHUKOB + TbLIbIIA TPaB U KyCTAapHUYKOB) O6e3
y4yeTa MbUIbLIbI BOAHBIX pacTeHuit U criop. Kpome To-
ro, TOCTpOeHa AuarpaMma KOHIIEHTPAIWi TTbUTbLIBI U
CIIOp OCHOBHBIX TaKCOHOB (KOJI-BO 3epeH B 1 cM?
ocaznka). st npebopeaabHOTO Neproaa pacCUYnTaHbI
VIETbHBIE CKOPOCTH aKKYMYJISIIIUWA TBUTBIIEI M CTIOP
OCHOBHBIX TAKCOHOB.

O0pa3npl Ha ITMaTOMOBBIIT aHaAJIN3 B KonoHKe K7C
otoupamch ¢ myouH ot 100 o 200 cm ¢ marom 20 cm.
IIpenapaThl 111 AMaTOMOBOTO aHAIW3a OBUINA OATO-
TOBJICHBI 10 CTaHIapTHOM MeToauke (Battarbee et al.,
2001), Bkmoyvartolieii B cedbst 06padbotky 10% pactBo-
pom HCl u 30% pactBopom H,0,, ormMmyunBaHue 06-
pasIoB IS YIAIEHUST IMHUCTOM (ppaKImy 1 cera-

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

panmio B Tskenoi xkuakoctu I'TIC-B miaoTHOCTBIO
2.21/cMm3.

Jna otnoxenuii komoHkun K7C Ttakke ObIIHM
omnpeneneHbl 1otepu npu mpokaauBaHuu (ITITIT)
npu Temneparype 550°C u paccurMTaHO conepKaHue
opranmyeckoro marepuaiaa. B maboparopuu 6010T-
Heix 3kocucteM Ub KapHII PAH H.B. CroiikuHoit
BBIMIOJIHEH OOTaHMYecKuii aHaiu3 Topda. B mpo-
rpaMmmHoM nakete Tilia mocTpoeHa nuarpamma 6ota-
HMYECKOTO COCTaBa OTJIOKECHUM.

XAPAKTEPUCTHUKA PAJI;IOHA
NCCIEAOBAHUU

PocToBcKkag HM3MHA BHITSHYTA B CEBEPO-BOCTOU-
HOM HarpaBJIeHUM Ha 35 KM, UMeeT IUPUHY OKOJIO

Ne 4 2023
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10—20 kM, miyouny — 60—80 m. C ceBepa ee orpaHu-
YUBaIOT MOPEHHBIE XOJIMBI, C 3aIlaja 1 Ioro-3araua —
Bopucornedckast BO3BBIILIEHHOCTD, C 10TO-BOCTOKA —
KOHEYHO-MOpPEHHAsI BO3BBILIEHHOCTb, IIEPEXOISIIIA
B lNanmmucko-Yyxnomckyrio rpsay. [1o momuue p. Ko-
Topociib PocToBcKasi HM3MHaA coenuHsieTcs: ¢ SIpo-
citaBcko- KocTpoMckoit HUBMHOM.

Bornpoc o reHesnce PocToBcKOIT HU3UHEI SIBISIETCS
IuckyccuoHHBIM. Tak, comtacHo (Ieosormyeckasi...,
1967), ee o6pa3zoBaHue 0OYCIIOBICHO TEKTOHUUYECKUMU
npuunHaMu. Ilo npyrum mpencrabieHussM, Poctos-
CKasl HU3WHA MPEICTaBIsIeT COO0M MISLIMOACIIPECCUIO
(Mcropust 11eiicTOIEHOBBIX 03¢ep..., 1998).

B roxHoii, Hanbosiee MOHMXEHHOU 4yacTtu Po-
CTOBCKOI HM3MHBI pacnojoxeHo o3. Hepo. O3epo
nMeeT pasMmepsl 12.5 X 8 KM IIp1 MaKCUMaJTbHOM TTy -
ouHe 4 M. CoBpeMeHHBII ype3 o3epa B CPEITHEM CO-
crasnset 93.75 m (bukbynartos u ap., 2003). OcHOB-
HBIM IIPUTOKOM sIByIsIeTcs peka Capa, a BEITeKaeT U3
o3epa eAMHCTBeHHas peka — Bekca.

Han coBpemeHHBIM ype3om 03. Hepo Bo3BbIIIaeT-
Ccsl cepusl TEppacOBUIHBIX MoOBepxHocTeit. IToBepx-
HOCTH O3€PHO-JIEAHUKOBBIX YPOBHEN B BEpXHEU ya-
CTU TEpPPacoBOro Komiuiekca (Ha BeicoTax 43, 35, 25 M
HaJ ype30M) HaKJIOHHBI U HESICHO BbIPaXEHbI, 4aCTO
IIpope3aHbl 3PO3UOHHOM CEThIO, BCTpedaroTcs dpar-
MEHTApHO; WX YCTYIbl HEYETKHE, pacIUIbIBUATHIC
(I'yaosa, 1975). JIyuiie Bcero Mopdoaoru4ecku Bbl-
pakeHbl YPOBHU HUXKHETO TEPPACOBOI0 KOMILJIEK-
ca — Ha BbicoTax 100—105 m, 95—97 M 1 HrXKe 95 M.

Knumat Tepputopun TyMUIHBIN, YMEpEeHHO-KOH-
TUHeHTalbHBIN. CpenHsss TeMmnepaTypa siHBaps
—11°C, urona +18°C (Arnac fpocnaBckoii 0b61acTu,
1964). CpenHerogoBoe KOJIMYECTBO OCAIKOB JOCTH-
raer 530—550 MM, 3 Hux okojio 30% BbIIagacT B
3UMHUI TIEPUO/I.

Tepputopusi PocToBCKO#T HU3MHBI OTHOCUTCS K
30HE I0XKHOM Taliru, K MOA30HEe CMelIaHHbIX JIECOB.
Ceituac eca MOKpbIBalOT TONLKO 12% Tutoianu Tep-
pUTOpPUM, TIPUYEM OOJIbIIIAs YaCTh JIECOB — BTOPUY-
Hele. B ux cocraBe mpeoGnagaror ocuHa (Populus
tremula), 6epesa (Betula pendula, B. pubescens), obxa
(Alnus incana, A. glutinosa), pexe — enb (Picea abies)
u cocHa (Pinus sylvestris). Hapsimy ¢ XBOMHBIMU U
MEJIKOJIMCTBEHHBIMHY ITOPOIaAMH, B JIECAX BCTPEUYAIOT-
cs u mmpokonauctBeHHble (Tilia cordata, Quercus ro-
bur, Fraxinus excelsior, Ulmus glabra, U. laevis, Acer
platanoides). 3naunTenbHbBIe TIOIMAnU B PocToBCKOM
HU3WHE 3aHUMAIOT CEJIbCKOXO3SIMCTBEHHBIC YTrOIbsI
Ha MECTE COCHOBBIX JIECOB U MOMMEHHBIX JIyroB (AT-
nmac fpocmaBckoit ob6iaactu, 1964). PacTuTeIbHOCTD
CYXOIIOJIBHBIX JIYTOB TIPEICTABJICHA 3JIAKOBO-Pa3HO-
TpaBHBIMU accolpauusIMu. K MOHMKEHUSIM TITOTe-
IOT OCOKOBO-3]IaKOBBIE (PUTOLIEHO3BI C TMPUMECHIO
BJIATOJIIOOMBOTO pa3HOTPaBhs (TaBOJTa, KyIllaalbHUIIA
u 1ap.). Ha moiiMeHHBIX Jyrax mpou3pacraior mnpe-
UMYIIECTBEHHO 3J1aKi. Ha HU3MHHBIX 60J10Tax, IJ10-
Iagb KOTOPBIX COCTaBisIeT MeHee 3% TeppuUTOpUU

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

PocToBckoro paiioHa, paciipocTpaHEHbI pa3IMYHbIE
BUJIbI OCOK, MSITJIMK OOJIOTHBIM, 3eJIeHbIe MXH, a TaK-
K€ OJIbXa, 6epe3a M KyCTapHUKOBbIe BUIbI UBHI ([Tou-
Bl PocToBcKoOrO paiioHa..., 1988).

B Hacrosiiee BpeMst B iHUIIE POCTOBCKOM HU3M-
HBI IPOBOIMUTCS MHTEHCUBHAasI Meanopauus. Mccie-
IyeMbIi TOpPSTHUK OKpPYXKEH TIIYOOKHMMHU JIpeHaxK-
HbIMU KaHaBaMu. COBpeMeHHasl pacTUTEJbHOCTb B
okpecTtHOCTsIX Kononku K7C mpencraBiieHa ocoka-
MU, 3J1aKaMU 1 JIyTOBBIM Pa3HOTPaBbeM, CPEIU KOTO-
poro oTMevaroTcs TpaBbl cCEMEUCTB Apiaceae, Astera-
ceae, Ranunculaceae, Plantaginaceae, Brassicaceae,
Rubiaceae, Lamiaceae 1 np. B xyctapHukoBoM sipyce
MPOM3pPACTAIOT UBHI.

PE3VJIbLTATbBI UCCIEJOBAHUN

Cmpoenue KoaoHKu omaodceHui. B oTIoxXeHMsIX
KoJioHKU K7C BBIIENSIOTCS CICAYIONIE TOPU3OHTHI:

0—0.38 M — CyINIMHOK CUJIBHO OTOP(pOBaHHbIIA;

0.38—1.45 M — Topd HUBUMHHBIIT OCOKOBO-TPOCT-
HUKOBBII C IBYMSI IIPOCJIOSIMU OpraHO-KapOOHATHO-
ro Wjia ¢ OOMJIMEM PaKyILIeUYHOIo AeTPUTA Ha MIyOou-
Hax 0.67—0.73 M 1 0.78—0.85 Mm;

1.45—1.65 M — CYNIMHOK CHJTBHO OTOP(hOBaHHBII;
1.65—1.83 M — cymIMHOK ¢1a60 OTOP(POBAHHLIIA;
1.83—2.0 M — CYITIMHOK JICTKMIA.

Pezyromamor  paduoyenepodnoco  damuposarnusi,
onpedenenus I npu 550°C u ckopocmu ocadkona-
rxonaenus. s ornoxenuit koioHku K7C Ob110 110-
JIY4EHO CEMb PAINOYTIIEPOTHBIX JATUPOBOK (TabI. 1).
OHM OBUIM MCHOJIb30BAHBI IJISI IOCTPOCHMS TTyOH-
HO-BO3pacTHOM Monenu. Monenb oXBaTbIBaeT Bpe-
MEHHOM nHTepBai oT 14.3 10 4 ThIC. Kall. J1. H. (puc. 2).
KpuBag mryomHa—BO3pacT maja BO3MOXHOCTE Ooyee
TOYHO OMNpeAe/IUTh Ha CIIOPOBO-IIBLIBLIEBOI Ararpam-
ME T'pPaHMIBI OCHOBHBIX KJIMMATUYECKUX II€PUOIOB
MMO3IHEJICMIHUKOBDS 1 TOJIOIIEHA COTIaCHO KIIMMAaTO-
cTpaturpacdpuyeckoit 1mkange banrra-CepHaHmepa
(XotuHckuit, 1977), 4To MO3BOJUIO B AaJbHEUIIEM
0ojiee KOPPEKTHO IIPOBOAUTH COIIOCTABIIEHUE C
OnyOJIMKOBAaHHBIMU IMAJIWMHOJOIMYECKUMU JaHHBI-
mu. Takke C ITOMOIIBIO BO3PACTHOM MOACSIHN ObLIU
paccyMTaHbBl BUAWMBIE CKOPOCTU OCAIKOHAKOILIE-
HUS (T.e. CKOPOCTH, KOTOpbIe Ha pa3HBIX IITyOMHaX
ObLIM MO-pa3HOMY M3MEHEHbI MO CPaBHEHUIO C UC-
XOIHOI CKOPOCTBIO HapacTaHus Topda 3a CUeT ero
MOCJICAYIOIIETO Pa3JIoKEeHWsI M YIUIOTHeHus). Tak, B
uHTepBajie ot 14 1o 12 Teic. Kai. 1. H. (2.0—1.6 M) cko-
pOCTH OCanKOHaKOIUIeHWs1 He IpeBblmann 0.14—
0.2 mm/Ton. B mepuon ¢ 12 go 11 Thic. Xan. 1. H. (1.6—
1.2 M) oHU BO3poOCIM OO0 MaKCUMaJbHBIX 3HAYECHU I
(0.37—0.5 mm/ron). C 11 mo 6.2 Thic. Kain. ia. H. (1.2—
0.4 M) cKkopoCTH aKKyMYJISIIIUM OTJOXEHUI I10CTe-
neHHo cHukanuch ¢ 0.32 no 0.1 MmM/rof, a B UHTEpBa-
Je ot 6.2 Teic. A0 4.1 Thic. Xan. 1. H. (0.4—0.0 M) oHU
BHOBB Bo3pociu 10 0.2 mM/rox (puc. 3).
Ne 4
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Tabomuna 1. PesynbTaThl painoymiepoaHOro 1aTupoBaHus OTI0XeHU konoHku K7C

Table 1. The radiocarbon dates from the core K7C

Ne| aowowep | gt Marepuraz osaonnn | wospacr
1 |Vs-3045 32—-42 Topd, obumii opr. yriepon 5173 £ 75 6125—5740 (91.1%)
2 | Vs-3046 65—74 Topd, 001Ut OPT. YIJIEPOL, 8000 £ 90 9095—8595 (95.2%)
3 | Vs-3047 90—100 Topd, 0Ot Opr. yriaepon 9015 *+ 135 10505—9700 (95.4%)
4 [Vs-3048 110—120 Topd, o6Mii opr. yriaepon 9580 £ 110 11205—10645 (93.6%)
5 | Vs-3049 140—150 Topd, obimii opr. yriepon 9950 £ 150 12060—11095 (95.4%)
6 |Vs-3050 164—174 Topd, oOLIMIA OPT. YIIIEpOL, 10285 £ 285 12705—11235 (95.4%)
7 | IGAN sz ms8276 180 CyrimmHOK oTophOBaHHBIA, 11520 £ 30 13225—13095 (95.4%)

001IMii OpT. YIIIepon

ConepXxaHUe OpPTaHMYECKOrOo BEIIeCTBAa B HIK-
Hux ropusoHTtax kojoHku K7C (2.0—1.83 M), coot-
BETCTBYIOIIMX ajuiepeny, odeHb Hu3koe (ITIII1 He
npeBbmamT 2%). Breille 1Mo paspe3y (Ha TmyOMHax
1.82—1.64 M) OHO TTOCTENIEHHO yBeJIUYMBaeTCsa ¢ 6%
1o 28%. Ha niryounax 1.64—1.40 m (Ha pybexe mo3a-
HEeJIEAHUKOBBS U IMPpeOOpeaIbHOIO Ieproaa TojIoie-
Ha) HaOmogaeTcs 3HAYUTEIILHBII POCT COIEpPKaHUS
oprannyeckoro Bemiectsa (IIIIIT cocTtaBasioT oT
42% no 82%). 1ojist opraHM4YeCcKOTO BEIIeCTBa OCTa-
€TCs BEICOKOI BIUIOTH 0 TJTyOMHBI 0.28 M (3HaUYeHUS
IIIIIT mocturator 70—85%, 3a UCKIIOYEHUEM HeE-
CKOJIbKMX JIOKAJIbHBIX MUHUMYMOB). B BepxHux ro-
pu3oHTax KojoHKHU (0.28—0 M), hopMHpoBaBIINXCS
Ha py0Oexke cpelHero U MO3AHETr0 ToJIoleHAa U B O3/~
HEM TOJIOLIeHEe, CoAep:KaHUEe OPraHMYECKOro Bellle-
ctBa cocrasiser ot 40 1o 50%.

Pezyasmamsr duamomosoeo anaauza. JlnatoMoBbIe
Bomopociau B KoyioHke K7C B mocTaTouHOM KOJIM4e-
ctBe (0osee 350 cTBOPOK) OBLIM HAWMIEHBI JUIIb HA
m1youHe 1.6 M. Ha 3Toii rmyOuHe BCTpedaroTcsl uc-
KJTIIOUMTEIbHO TTepu(UTOHHbIE BUIBI C Mpeobaana-
HueM Eunotia biconstricta, Cymbella neogena, Eunotia
praerupta var. bidens, Hantzschia amphioxis, Pinnular-
ia viridoformis, Placoneis amphibola, Stauroneis graci-
lis, Rexlowea parasemen.

B unrepBane miyouH 2.0—1.0 M (3a uckiouyeHreM
IyOMHBI 1.6 M) IMATOMOBEIE BOIOPOCIH TIPUCYTCTBY-
10T B eMMHUIHOM KOJIMYECTBE. DTO TIepr(UTOHHBIC BU-
bl — Pinnularia sp., Navicula sp., Eunotia sp., Gompho-
nema sp., Fragilaria sp., Hantzschia amphioxis.

Pesynrvmamot cnopoeo-nwiivyesoco anaiusa u 60-
maHuueckoeo anaausza mopgha. Ha puc. 4 npuBeneHa
CIIOPOBO-TIBLIbIIEBast AuarpaMma mo Kojgonke K7C, a
Ha pUC. 5 — auarpamMma KOHIIEHTpAIIMii TTBUTBIIBI 1
CIIOP OCHOBHBIX TAKCOHOB.

BrigeneHue Ha JuarpaMme InmaJrMHO30H OCHOBBI-
BaJIOCb Ha aHaJIM3€ IPOUOCHTHOIO COOTHOIICHMA
NbUIbLLbI 1 CITOP JOMMWHAHTOB 1 CY6£IOMI/IH8.HTOB pac-
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TUTEILHOTO TTOKPOBa U XapakKTepa NaauHo¢I0pHkI, a
TakXKe Ha pe3yJibTaTax KJacTepHOTo aHaIu3a.

ITo pe3ynbTaTam aHaIM3a BBIAEICHO 5 IOKATBHBIX
nbLIbLeBBIX 30H (JIT13). BpeMeHHbIe MHTEPBAJIbI, CO-
OTBETCTBYIOIIME KaxXA0i MaJIuHO30HE, onpeaeeHbl
10 BO3PACTHOI MOJEIH.

JITI3 1 (2.0—1.63 M) COOTBETCTBYET HIDKHUM TOPH-
30HTaM KoyioHKu K7C, nipencraBiieHHBIMU JIETKUM CY-
IJIMHKOM U cJ1ab0 OTOp(pOBaHHBIM CYIJIMHKOM. B 06-
IIIEM COCTaBE CITOPOBO-TIBUILLEBBIX criekTpoB JITI3 1
MMPUMEPHO B PABHOM KOJIMYECTBE MTPUCYTCTBYIOT MbLIb-
LIEBBIE 3€pHA JIEPEBLEB M KYCTApHUKOB (45—66%) u
TpaB 1 KycTapHUYKOB (34—55%).

BuyTtpu JITI3 1 mo pe3ynbTaTaMm KJIaCTEpHOTO aHa-
JIN3a ¥ U3BMEHEHUIO COCTaBa MaJIUHOCIIEKTPOB MOXK-
HO BBIAEIUTH IBE MOA30HBI — 1-a (2.0—1.87 M) u 1-0
(1.87—1.63 m). s mon3oHs! 1-a xapakTepHO Mpeos-
nmamanuve Oeuiblbl Picea (16—18%) u Betula sect. Albae
(13—18%) B rpymIie ObUIBLEI IepeBbeB U KYCTapHU-
KOB, B MEHBIIIEM KOJMYECTBE BCTpeYaeTcsl MbUIblia
Pinus s/g Diploxylon (10—11%). B HeG0OIbIIIOM KOJIH-
yecTBe MPUCYTCTBYET MBIIbLA ONbXU cepoil (2%) u
o7bxu 4epHOU (3—5%), KyCTapHUKOBOII Oepessl
(2%), uBbl (1—2%). EnuHWYHBI TBUIBLEBBIE 3epHA
KapJINKOBO1 Gepe3Ku, a TAKKe IIUPOKOJIMUCTBEHHBIX
rnopoja — ay6a u Bsi3a. B rpymirie mbUIbLBI TPaB U Ky-
crapHuuykoB goMuHupytor Cyperaceae (23—24%) u
Poaceae (11—17%). Anst mon3oHbI 1-a xapakTepHa
HauMMeHbIIasi o01asi KOHLEHTpalusl IbUIbLBI (5—
6 ThIC. 3epeH Ha cM?).

IMonzona 1-0 xapakTepu3yeTcs] MEHBIIUM KOJIM-
yecTBOM HbUTBIILI eu (1—9%) u cocHbl (3%) 1 BO3-
pocliei 1ojeii MbUIbIbl IPeBOBUIHOM Oepe3bl (23—
39%). B oT0if mon30HEe yBEJIMYUBAETCS Y MPOLIEHT-
HOE COMIEpPXaHWE TBIIBLLI METKOJIMCTBEHHBIX KY-
cTapHUKOB — Betula sect. Fruticosae (5—7%), B. sect.
Nanae (no 1%), Salix (5—8%). Eme omHUM cylie-
CTBEHHBIM OTJIMYMEM OT ITOA30HBI 1-a ABIIsIeTCs BO3-
pacTraHue JOJIM MBUTLLBI KCEPOMUILHBIX TPaB U K-
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Puc. 2. rﬂyGI/IHHO—BO3paCTHaH Mozeb otioxeHuit KonoHku K7C u ee corocrapiieHue ¢ TOKaJIbHBIMU MbUIBLIEBBIMU 30HAMU

(JIT13). b-C — nepuonusanuus rojoueHa mo baurry-CepHaHnepy;

C — panuoymiepoaHbIid BO3pacT IpaHMIl, ThIC. JI. H. (X0-

TUHCKUA, 1977); Kanubp. — cooTBeTCTBYIOMMI KamnOpoBaHHBIN Bo3pacT (Bronk Ramsey, 2009).
Fig. 2. Age-depth model for the sediment sequence in the core K7C and its comparison with local pollen zones (JIT13). b-C —

The Blytt—Sernander subdivision of the Holocene;
nmbp. — corresponding calibrated age (Bronk Ramsey, 2009).

crapHYKOB — Artemisia (7—14%), Chenopodiaceae
(2—4%). dna 3Toit MOA30HBI XapaKTepPHO OOJIBIIIOE
pa3HooOpa3ue B TPYIIE MbUIBIBI TPAaBIHUCTHIX pac-
TeHUi1 (BcTpedaeTcs mbuiblia Asteraceae, Cichoriaceae,
Ranunculaceae, Thalictrum, Brassicaceae, Rosaceae,
Fabaceae, Primulaceae). Benuka KOHIEHTpalus
NBLUIBIIBI KyCTapHUKOBBIX BUITOB O0epe3 (Betula sect.
Fruticosae — ot 3 1o 5 TeiC./cM?, B. sect. Nanae — ot
300 mo 600 3epeH Ha cM®), a Takke Arfemisia (OT 3 1O
11 teic./cM®) 1 Chenopodiaceae (ot 1 10 3 TeIC./cM?).
OOmIast KOHIIEHTPAIMs TMBUIBIBI YBEIUNIUBACTCS IO
60—90 ThIC. 3epeH Ha cM>.

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

14C _ the radiocarbon age, thousand years BP (Khotinskii, 1977); Ka-

B HuzkHUX ropru3oHTax kojgoHku K7C pacturenb-
HBIE MAKPOOCTATKHN BCTPEYAIOTCS EMMHUIHO (pHC. 6).
B ocHOBHOM OTMeueHbl MaKpOOCTATKM pPaCTCHMUIA,
TSTOTEIONIMX K MepeyBJIaXXHEHHBIM MECTOOOUTAHU-
am (Carex lasiocarpa), a TaKKe TIPUOPEXHO-BOTHBIX
U 00JIOTHBIX pacTeHuit (Phragmites, Typha, Potamoge-
ton, Sphagnum sect. Acutifolia, Sph. sect. Cuspidata,
Calliergon, Warnstorfia).

JITI3 2 (1.63—1.18 M) cOOTBETCTBYET TOPU30OHTAM
oTopdhoBaHHOIO CymMHKa U Topda. B cmopopo-
MBUIBLEBBIX CIIEKTPaX 3TOM MaJMHO30HBI KOJIUYE-
CTBO IIbUIbLBI AEPEBbEB M KYCTAPHMKOB CHauaja
yMeHblIaetcs ¢ 45 1o 14%, a 3aTeM BHOBb BO3pacTaeT
2023
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Puc. 3. ViaMeHeHUsI B cOiep)KaHMU OPraHMYeCcKOTro BellecTBa (a) U CKOPOCTH OCaIKOHAKOTUTIEHHUS (6) IJIsT OTIIOXKEHMI KOJTOH-

xu K7C.

Howmepa eopuzonmos: 1, 7 — cyrJIMHOK CUJIBHO OTOp(OBaHHBI; 2, 4, 6 — TOpd HUBUHHBIN; 3, 5 — opraHO-KapOOHATHBIN WII C
O0MJIMEM PaKyIIEYHOIO AETPUTA; 8§ — CYITIMHOK ¢JIabo 0TOphOBaHHBIN; 9 — CYIMHOK JIETKUIA, HE CJIOMCTHIN.
Fig. 3. Changes in organic matter content (a) and sedimentation rates (6) for the sediments from the core K7C.
Lithology: 1, 7 — peaty loam; 2, 4, 6 — lowland peat; 3, 5 — organic carbonate silt with shell detritus; 8 — loam with peat; 9 —

unstratified loam.

10 56%. Jlonst NBUTBLBI TPaB U KyCTAPHUYKOB B MH-
tepBajie nryouH 140—130 cm mocTUraeT MakCUMyMa —
86%. B BepxHeil yacTu NaJIMHO30HBI PE3KO BO3pacTa-
€T KOJIMYECTBO CITOP 3a CUET CIOP MAIIOPOTHUKOB Ce-
MeilictBa Polypodiaceae. B rpymnmne mbuUiblbl TpaB U
KyCTapHUYKOB JOMUHAHTOM siBisieTcst Poaceae (31—
74%). I1polLieHTHOE colepKaHKe MBLIbLIbI Artemisia n
Chenopodiaceae yMeHbIIAaeTCsI, OMHAKO yIeIbHbIC
CKOPOCTU aKKyMYJISLMU TBUIBIBI 3TUX PaCTCHMI,
HAMpOTUB, TOBOJBHO BHICOKHE (CKOPOCTb AKKYMYJISI-
LM OBIbLBI Arfemisia nocturaia 100—500 3epeH Ha
cm?/ron, Chenopodiaceae — no 200 3epeH Ha cm?/Tom).
Bcrpeuatorcs 3epHa Ephedraw Thalictrum, xapakTep-
HBIX UIST TIEPUTISUHATBHBIX (PJIOp LIEHTPaTbHBIX
paitoHoB Pycckoit paBHUHEL. B 11e710M, B rpyIIie TpaB
OTMeYaeTcsd OOJIbIIoe pPasHOOOpasWe MbUIbLLI —
BCTpevaeTcs Ibuibla pacTeHuii-rano¢uioB (Plum-
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baginaceae), pacTeHMii HapyILIEHHBLIX CyOCTpaTOB
(Caryophyllaceae, Brassicaceae) u pasHoTpaBbs (As-
teraceae, Apiaceae, Rosaceae, Ranunculaceae, Faba-
ceae u ap.). [IpucyTCTBYET MbUIbLIA TPUOPEKHO-BOI -
HbIX TpaB — Typha latifolia, Sparganium. B rpyrne
MBUTBLLI  IEPEBbEB M KYCTApPHUKOB IIpeobiagaet
nbiblia Betula sect. Albae (3—25%). Jlonst MbLTBLBI
Picea, Betula sect. Fruticosae, B. sect. Nanae yMeHb-
maeTcss CHU3y BBepx B npeaenax JII3 2, nonst Pinus
s/g Diploxylon — yBenuuuBaetcsi. Ha n0J10 TBLIbLBI
WBHI IpUXoauTcst oT 1 mo 6%. EnAndHO BeTpedaeTcs
OBUTbLA IIUPOKOJIUCTBEHHBIX IePEBhEB U KyCTAPHU-
KOB (Quercus, Ulmus, Corylus). s nvokaeit yactu JITT3
XapaKTepHa BBICOKAsl KOHIICHTPALIUS TIBLIbLIBI Oepe3bl
(B TOM YMCJIe KYCTapHUKOBBIX), MOJIBIHU, BACUJIUCTHU -
Ka U TIpelicTaBUTeliell ceMelicTBa MapeBbIX, OMHAKO B
BepxHeit yacTu JIT13 KOHLIEHTpaLIMSI TbLUTBLILI 3TUX Pac-
TeHUI yMEHbIIAaeTCsl. YIelIbHbIE CKOPOCTU aKKy-
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Puc. 4. CniopoBo-nbuiblieBast nuarpaMmma otiioxeHuii konoHku K7C. PBO — npebopeaibHast oCUMILISILIUSA.
Fig. 4. Spore-pollen diagram for K7C section. PBO — Preboreal oscillation.
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Puc. 5. KoHlleHTpalluM MbUIbLBL U CIIOP OCHOBHBIX TAKCOHOB B OTJI0XKEHUSIX KoJJoHKM K7C.
Fig. 5. Pollen and spore concentrations of major taxa in the sediments from the core K7C.

MYJISIIAN IBUTBLEL Oepe3bl 1 uBkI B JIT13 2 mocturaror
MaKCHUMaJbHbIX 3HaueHuit (Betula sect. Albae — no
3000 3epen Ha cM?/ron, B. sect. Fruticosae — 1o
200 3epeH Ha cm?/ron, B. sect. Nanae — 1o 50 3epeH
Ha cM?/ron, Salix — 1o 900 3epeH Ha cM?/TOx).

ITo pe3ynbpraTamM 60TaHWUYECKOTO aHaAIU3a Topda,
Ha 3TUX NIyOMHAaX B OOJILIIIOM KOJIMYECTBE BCTpeda-
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IOTCSI MaKpoOCTaTKu TpocTHUka (Phragmites). B
MEHBIINX KOJWYECTBAX BCTPEUYCHBI MaKPOOCTATKHU
Ipyrux BomHbIX pacteHuit (Typha, Ceratophyllum),
mxa Warnstorfia, a TakKe Gepe3bl, WBBI, XBOIIEH,
ocok (Carex lasiocarpa n C. diandra).

JITI3 3 (1.18—0.57 M) cOOTBETCTBYET TOPU30OHTAM
topda. ComtacHo pe3yabTaTaM KJIACTEPHOTO aHaH-
3a, BHyTpH JIT13 3 MOXHO BBEIIEINUTH IBE MOA30HBI —
Ne 4
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Puc. 6. borannueckuit aHaim3 oTioxxeHU KojoHku K7C.
Fig. 6. Botanical analysis of sediments from the core K7C.

3-a (1.18—0.87 m) u 3-6 (0.87—0.57 m). B monzone 3-a
JIOJISI ITBUIBLIEL IEPEBhEB M KYCTaPHUKOB B OOIIIEM CO-
CcTaBe MaJMHOCIIEKTPOB B 1ieJioM Ha 5—10% BhlllIe,
yeM B ITon30oHe 3-6. B 3Toif rpyrme TOMUHHPYIOT
cocHa (13—38%) u 6epesa (16—36%) 1 B oueHb Ma-
JIOM KOJIMYECTBE TIPUCYTCTBYET MbUIbLIA eJIU (10 2%).
Ponb mObLIBIBI  MEIKOJMCTBEHHBIX KYCTapHUKOB
(Betula sect. Fruticosae, Salix) cTaHOBUTCS MeHee
3HAYMMOIi, yYallle BCTpedyaeTcsl TbLIblla HIMPOKO-
JmucTtBeHHBIX nopox (Quercus — 1o 2%, Corylus — no
3%). B rpynme TpaB IipeoGiamacT MbUIbLIA OCOK
(20%—30%). Cpenu criop B GOJIbIIOM KOJIWYECTBE
HacumMThIBalOTCSI crophkl Polypodiaceae, enmHUYIHO
BCTpEYaIOTCs CIIOPEL Sphagnum, Botrychium, Dryopteris,
Equisetum. Tlon3ona 3-6 oTaMyaeTcs OT MOA30HbBI 3-a
OoJiee 60OraThbIM COCTAaBOM IPEBECHOM ITATMHOMIIOPHI.
Taxk, B mon3oHe 3-0 oTMe4aeTcss BBLICOKOE pa3HO00-
pa3ue NbUIBLBL IepeBbeB U KYCTAPHUKOB, XapaKTep-
HBIX [IJIs1 IIMPOKOJIMCTBEHHBIX JiecoB (Quercus, Ulmus,
Tilia, Corylus, Lonicera, Sambucus). CTOUT OTMETUTh
¥ HEOOJIbIIIOE CHYDKEHUE TOJIN ITbUILLEL Arfemisia oT-
HOCHUTEJIbHO MOA30HHKI 3-a.
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Ananus H.B. CroiikuHoit

CornacHo pe3yJibTaTaM OOTaHMUYECKOIOo aHaJM3a
Topda, B omiokeHUsIXx Ha miyomHax 1.18—0.57 M
BCTpeUYEeHBI MAKPOOCTATKHU PACTEHUI, TATOTEIONINX K
BOJIHBIM U YBJIaXKHEHHBIM MECTOOOUTAHUSIM — OCOKM
(Carex lasiocarpa, C. rostrata, C. canescens), TPOCT-
HUK, BEMHUK, pOT03, 6€JIOKPBIBHUK OOTOTHBII, MXU1
Warnstorfia u Mniaceae. OTMe4aloTCsl MAKPOOCTaTKU
Betula v Salix.

JIII3 4 (0.57—0.22 m) xapaKTepHu3yeT TOPU3OHTHI
Topda 1 oTopdoBaHHOTO CyIJIMHKa. B 0b111em cocTta-
BE CIIOPOBO-ITBUILLIEBBIX CIIEKTPOB BO3pacTaeT J0JIsl
MbUTBLIBI IEPEBbEB U KycTapHUKOB (77—90%). JloMu-
HaHTaMU B 3TOM rpymiie sBiusiiorcss Picea (8—35%) n
Pinus s/g Diploxylon (17—50%), mpu 3TOM TIPOLIEHT-
HOE cofep>kKaHWe TBUTLIIBI €IV YBETMUNBACTCS CHU3Y
BBepx B mpenenax JITI3, a mois MBUIbLBI COCHBI
ymeHbmiaetcs. I1lo cpaBaenuio ¢ JIII3 3, Bo3pacraeT
TTOJIST TTBLIBITHI OJIBXYM CEPOI M OJIbXM YepHOit. Ha mo-
JIFO TIBLIBLIBI ITUPOKOJIMCTBEHHBIX TTOPOI IIPUXOIUTCS B
cymMe oT 3 1o 9%. PacteT KOHIIEHTpaIIs TTBUTBIIBI eJTH
(16—108 ToIC./cM?), cocHBl (35—128 ThIC./CM?),
onbxu (Alnus incana 3—17 Teic./cM?, A. glutinosa 2—
32 ThIC./cM?) U LIMPOKOJIUCTBEHHBIX Topon (Quer-
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cus 1-3 toic./cm3, Tilia 2—10 thic./cM3, Ulmus no
3 toic./cM3, Corylus 2—6 Teic./cM?). B rpyrie Tpas
peo6IamaroT OCOKM, B MEHBIIIEM KOJIMYECTBE BCTPE-
yaeTcs ITbUIbIIA 3J1aKOB M JIYTOBOTO PAa3HOTPaBBSI.
B rpyninie ciop momuHupyoot Polypodiaceae, otme-
yarTcsl criopbl Sphagnum, Botrychium, Dryopteris,
Ophyoglossum, Equisetum.

JIII3 5 (0.22—0.0 M) COOTBETCTBYET TOPU3OHTY
oTopdOBaHHOIO CyIlTMHKA. B 00I111eM cocTaBe maim-
HOCITEKTPOB ITO-TIPEXXKHEMY JOMUHHPYET ITbLIBIIA [Te-
peBbeB U KycTapHUKOB (74—83%) mpu HeBBICOKOIA
JIoJie TBbLIBIBI TPaB U KycTapHUUYKOB (18—26%). Cpe-
A TIBLJIBIIBI TepeBbeB U KYCTapHUKOB MpeobiamaeT
nbLibla Picea (24—34%) w Pinus s/g Diploxylon (32—
39%), Konmu4ecTBO MbUILLILI Betula sect. Albae oueHb
HeBennKo (5—7%). [Namuaoctextpsl JIT13 5 otomya-
€T MEHbIIIAs! TOJISI TTbLUIbLIbI IIIMPOKOJUCTBEHHBIX TTO-
pon (Mx oOllee KOJIMYECTBO HOCTUTaeT 3—5%) u
HeOobIIoe pa3HooOpa3re IMMPOKOJUCTBEHHOMN
JIeHapodIopkl (BCTpeUyaroTCs MBLIbLIEBLIC 3epHa 1y0a,
BsI3a, JIMIMbI, TOMOJS, JeluHbl). B rpynme tpaB no-
MUHUPYET bLIbIA ocoK (10—17%), pexke BcTpeua-
I0TCSI MBLIBLIEBBIE 3€PHA 3J1aKOB, TTOJILIHU, MapeBbIX,
paszHoTpaBbsi (Cichoriaceae, Brassicaceae, Polygona-
ceae, Rosaceae u np.). Cpenu criop orMedeHsl Poly-
podiaceae, Sphagnum, Botrychium, Equisetum. O01as
KOHILIeHTpauMs NbLibLbl U criop B JITI3 5 cHuxkaercst
1o 150—300 TbIc. 3epeH Ha cM? (110 CPaBHEHUIO C
200—500 ThIC./cM? B JITI3 4).

Ha rmyounax 0.57—0.0 M B OTJIOXXEHUSIX KOJTOHKU
K7C pacturtenpHble MaKpOOCTAaTKM BCTPEYAIOTCS
eIMHUYHO. B OCHOBHOM OTMEYaloTCsI MAaKpOOCTAaTKU
OCOK, TPOCTHHUKA, APYTUX TPAB CEMEMCTBA 371aKOBBIX,
a Takxke (parMeHThl OPEBECUHBI JMCTBEHHBIX U
XBOWHBIX ITOPO/.

OBCYXIEHMWE PE3VIIbTATOB

AHanu3 ri1yOMHHO-BO3PAaCTHOM MOAESIN M MaJlu-
HOJIOTUYECKUX JAHHBIX IT0Ka3aJ1, YTO OTJI0KEHUSI KO-
JoHkn K7C oxBaThIBalOT NOBOJBHO IIMPOKUII Bpe-
MEHHOM MHTepBaJI — OT ajijIepeaa A0 IMO3THErO rojIo-
1eHa. ITonydyeHHbIE JaHHBIE OBLIM COMNOCTAaBJIEHBI C
OINyOJIMKOBaHHBIMU paHee pe3yjbTaTaMu Ianeo0o-
TaHWYECKUX MCCIeIOBaHMI OTJIOXeHUit o3epa Hepo
n ero Teppacoporo komruiekca (Wohlfarth et al.,
2006; AnemnHckas, I'yHosa, 1997; I'yHosa, Jledmnar,
1997) 1 ¢ HOBBIMM JAHHBIMU 110 UBMEHEHUSIM YPOBHS
o3epa Hepo B mo3nmHenenHUKOBBE U TostolieHe (KoH-
CTaHTUHOB U 1p., 2023). B cooTBeTCTBUU C BbIACICH-
HBIMU JIOKAJIbHBIMU TIbUIBLIEBBIMA 30HAMU, IIOIY-
YeHHbBIE MaTepUaJIbl MOTYT OBITh IPOUHTEPIIPETUPO-
BaHBbI CJIEIYIOIIUM 00pa30M:

14.3—13.7 ThIC. KaJ1. J. H. HUXXHME TOpU3OHTBI KO-
noaku K7C dopmuposBanucs B ayuepene. O mim-
TEJIbHOCTU HAKOIJIEHUSI 3TUX TOPU30HTOB MOXHO
CYOWUTh JINIIb TIPEANONIOXUTEIBHO, SKCTPAMOIUPYS
rpaduK ocagKOHAKOIJICHWS Ha 3TOT MHTepBail. Bo3-

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

MOXHO, CKOPOCTh OCaIKOHAKOIUIEHUS B 3TO BpeMSI
Obl1a BBICOKOI, O YeM KOCBEHHO CBUIETEJIbLCTBYIOT
OYeHb HU3KHE KOHIEHTPALUY ITBUIBIBI U CIIOP BCEX
OCHOBHBIX TAKCOHOB ¥ HU3KO€ COAepKaHe OpraHu-
yeckoro Matepuaina (<2%). 9T oTIoXeHUsI, 110 Bceit
BEPOSITHOCTH, HE SIBJISTIOTCSI O3€PHBIMU, a UMEIOT aJI-
JIIOBUAJIBHO-IEIIOBUAJIBHBINA T€HE3UC. DTO MOATBEP-
XKIaeT ¥ TeoMopdOJIOTMYECKOE MOJOXKEHUE CKBaXKM -
HBI (IPUCKJIOHOBAS ITO3MIKSI BOJIM3U THLJIOBOTO 1IIBA
MeXIy KOHycaMH1 BBIHOCA COCEIHUX OBParoB), M OT-
CYTCTBUE CTBOPOK TMATOMOBBIX BOIOPOCJEH Ha 3TUX
niyouHax. IlociemHue paHHBIE MO KoJdeOaHUSIM
ypoBHs o3epa Hepo B mmo3nHeIeITHUKOBBE W TOJIOLIE-
He (KoHcTaHTMHOB U 1p., 2023) CBUIETEICTBYIOT O
HaJIMYMU PETPECCMBHOIO 3Tamna B UCTOPUU O3epa B
nHtepBaie 14.7—10 TeIc. Kan. 1. H. (puc. 7). B mepuon
perpeccuu ypoBeHb B 03. Hepo yman Huke 87 M Hax
y. M., YTO, CKOp€e BCeTo, ObLJIO CBSI3aHO C yIITyOJICHU-
€M pPeYHBIX pycesl cucTeMbl YcThe-Bekca-Koropocib
T10 IprUYKMHe pocTa peuHoro ctoka (Panin, Matlakho-
va, 2015). ComracHO cocTaBy CITOPOBO-ITbLIbLIEBBIX
CITEKTPOB B oT/IOKeHUSIX KonoHKM K7C, B aymtepene B
OKpecTHOCTSX o3epa Hepo npeobnamanu enoBo-0e-
PE30BBIE PEIKOJIECHS, @ HA OTKPBITHIX IPOCTPAHCTBAX
mpou3pacTajy pa3HOTpaBHBIE accoluanuu. bepesa
urpajla B pacTUTEJIbHOM IOKPOBE OOJIBIIYIO POJib,
yeM ejib, omHako JaHHbie Wohlfarth et al. (2006) ro-
BOPSIT O pacceJIeHNU B OKPECTHOCTsIX o3epa Hepo enu
eBpoIieiickoi yxe 14 TeIc. Kal. JI. H., YTO TTO3BOJISIET
HE CUUTATh ITbUIBLLY €JIM B 3TUX CJIOSIX 3aHOCHOI. Pa3-
peXeHHasl paCTUTEJIbHOCTh, BEPOSITHO, CITOCOOCTBO-
BaJla UHTCHCU(UKALIMU CKIIOHOBBIX U (DJIFOBUAJIBHBIX
IIPOLIECCOB Ha UCCIIeayeMoi TeppuTopun. Pe3yibra-
ThI MccnenoBanust Wohlfarth et al. (2006) Toxe yka-
3bIBAlOT Ha HU3KMIT ypoBeHb 03. Hepo B amneperne,
5TO MOATBEPKIAIOT HAMIECHHBbIC B JOHHBIX OTJIOXKE-
HUSX O3epa MaKpoocTaTKu Betula nana, a takke
BKJIIOYEHUST paKOBUH MOJUTIOCKOB Valvata piscinalis,
TSTOTEIONINX K MEJIKOBOOHEIM OJIUTOTPO(MHBIM 03€-
paMm. Ha Oeperax o3. Hepo B 310 Bpems pocim Ky-
cTapHUKU (Oepe3bl U UBBI), a HA OKpYyXKalolleil Tep-
putopun paccemnch Betula sect. Albae, Picea abies
u Pinus sylvestris (Wohlfarth et al., 2006).

13.7—12.1 TBIC. Kaua. 4. H. Bo BTOpOIi MoJjioBUHE
ajijiepena v Mo3aHeM Apuace colepXaHue opraHuye-
CKOTO BCIIECTBA B OTJIOXKCHUSIX YBEJIMUYMBAETCS 3a
CUET MOCTYIJICHUs OOJBIIOro KOJMYECTBAa pPacTU-
TEJILHBIX OCTaTKOB B XOJI¢ 3a00JIaYMBAHUS IPUCKIIO-
HOBOTO ITOHVKEHUS M €T0 3apacTaHMs TPOCTHUKOM U
JIPYTMMH BIaroato0MBbIMU pacTeHUsIMU. HeBbicokas
JIOJISI MBUIBIIBI IPEBECHBIX IOPOMA, CPear KOTOPBIX
MHOTOYMCIICHHBI KycTapHuku (Betula sect. Frutico-
sae, B. sect. Nanae, Salix), 3HauuTeIbHOE KOJUYE-
CTBO NBLIbLBI Artemisia, Chenopodiaceae u pa3HoO-
TpaBbsl CBUACTEIBCTBYIOT O TOM, YTO HAa TEPPUTOPUU
B 3TO BpeMsI ObUTH pacIipOoCTpaHEHBI JIAHIIIAMTHI TTe-
PUTISILIMAILHOM JIECOCTEIN: Oepe30BbIe PEIKOJIEChS
B COYECTAHUM C ITOJIBIHHO-MapeBBIMU M Pa3HOTPaB-
HBIMU coobiiectBamMu. Cynst Mo oO4eHb HU3KOI KOH-
Ne 4
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Puc. 7. OcHOBHBIE 3Tallbl Pa3BUTHUsI PACTUTEILHOCTH POCTOBCKOI HU3MHBI B MO3IHEIEAHUKOBBE 1 TOJIOLIEHE U UX COMTOCTaB-
JIEeHUE C U3MEeHeHUeM ypoBHs 03. Hepo.

(a) — peKOHCTPYKILIMS pacTUTENbHOCTHU C 14.3 10 4 ThIC. KaJl. JI. H. — IO aBTOPCKUM MaJTUHOJIOTUYECKUM TaHHBIM, ITOCTIE
4 ThIC. K. JI. H. — 110 1aHHbIM Wohlfarth et al. (2006); (6) — peKOHCTpYKIIMSI K3MEHEHMS ypOBHsI o3epa Hepo mo MaTtepuaniam
KoHcTtaHTMHOB U 1p. (2023). Pedkoneces: 1 — enoBo-6epe30Bble, 2 — 6epe3oBbIe; seca: 3 — COCHOBO-0epe30oBbie, 4 — COCHOBO-
OGepe3oBbIe C yUaCTUEM LIMPOKOJIMCTBEHHbBIX TOPOJI, 5 — €JI0BO-COCHOBbIE C TPUMECHIO Oepe3bl M IITMPOKOIMCTBEHHbBIX MOPO]I,
6 — eJIOBBIE C Y4aCTUEM COCHBI, 6epe3bl U IIMPOKOJIUCTBEHHBIX MTOPOJ, 7 — COCHOBO-EJIOBO-0€epe30BhIe C y4aCcTUEM IIUPOKO-
JIMCTBEHHBIX TTIOPOJ; CPeOHUll MHO20AeMHUU YPo8eHb: 8§ —TI0 TaHHBIM Ha cepenuHy XX Beka (buko6ynaros u np., 2003), 9 — Mu-
HUMaJIbHBII BEpOSITHBIN, /0 — MaKCUMaJIbHBIN BEpOATHBIN, /] — olleHKa u3MeHeHUs; /2 — 00JIacTh HEOITPeAeJeHHOCTHU;
13 — HCTpYMEHTaJIbHO 3aMKCUpPOBaHHAs aMITUTYAa Konebanuii ypoBHs 32 1930—1980 rr. (bukoymatoB u np., 2003).

Fig. 7. The main stages of the vegetation evolution in the Rostov lowland during the Late Glacial and Holocene and their com-
parison with changes in the level of Lake Nero.

(a) — reconstruction of vegetation, in the interval 14.3—4 cal. ka BP — according to authors’ palynological data, after 4 cal. ka
BP — according to Wohlfarth et al. (2006); (6) — changes in the level of Lake Nero according to Konstantinov et al. (2023).
Legend: 1 — spruce-birch sparce forests, 2 — birch sparse forests, 3 — pine-birch forests, 4 — pine-birch forests with broadleaf spe-
cies, 5 — spruce-pine forests with birch and thermophilous deciduous trees, 6 — spruce forests with pine, birch, and broadleaf
trees, 7— pine-spruce-birch forests with broadleaf species; & — mean annual level according to data for the middle of the
20th century (Bikbulatov et al., 2003); 9 — the minimum probable mean annual level; /10 — the maximum probable mean annual
level; 11— estimation of the mean annual level change; 12 — field of uncertainty; /3 — instrumentally recorded amplitude of level
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fluctuations during 1930s—1980s (Bikbulatov et al., 2003).

LIEHTPaLVU NbUIbLEL €11 (1—7 ThIC. 3epeH Ha cM?) o
CPaBHEHMIO C IbUIbLIOA OPYIUX pacTeHMi u oOLeit
KOHIICHTpAaIleil MbUIbIIBI B 3TOM WHTepBayie (60—
90 ThIC. 3epeH Ha cM?), e€ NbLILLEBLIE 3€PHA B OTJIO-
KEHUSIX MOTYT CUYMTAThCS 3aHOCHBIMU. K GIM3KNM
BeIBoaM Tipunuiu 3.B. AnemmHcekas u B.C. I'yHoBa
(1997): oHM oTMeUaJiu pacrpocTpaHeHHe B MO3IHEM
JIpuace B OKpecTHOCTSIX 03. Hepo 6epe30BhIX penko-
CTOMHBIX JiecoB. Takke OHU Mpennojarain, 4To o3e-
po Hepo B 3T0 BpeMs ObLIO XOJIOIHBIM OTUTOTPOd-
HBIM BOJJOEMOM C YPOBHEM BbIIIIE COBPEMEHHOTIO0, a B
cocTaBe ero TMaToMoBOI (hJIOPhI OTMEUYATNCH BUIIbI,
XapakTepHble I IPUJIEAHUKOBBIX 03ep (Cocconeis
disculus, Navicula scutelloides v np.). OgHaKo 1Tocie/-
HuMH uccnegopanusMmu (Borisova et al., 2022; KoH-
CTAaHTUHOB U 1p., 2023) BeIcOKUIi ypoBeHb 03. Hepo B
MO3OHEM ApUace M paHHEM TOJIOLeHE He MOATBep-
KIaeTcs.
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12.1—10.9 ThIC. KaJ1. 1. H. Pe3koe Bo3pacTaHue co-
JIep>XKaHUsl OPTaHUYECKOTO BEIIECTBA B OTJIOXKEHUSIX
(mo 80%) u BBICOKME CKOPOCTH HaKOILIEHUST Topda
(mo 0.5 MM/Tom) mpu nepexoe OT IIO3THEro apruaca K
npebopeaibHOMY TEPUOAY TOJIOLEHA CBUACTEIb-
CTBYIOT O TOTeIUieHHMU Kimmara. CHIDKEHHE IO
MbUTBLIBI KAPJIMKOBOM 0epe3KM U ITBIIBLLI KCepOhUIb-
HBIX TPaB B CITIOPOBO-TILUIBLEBBIX CIIEKTPaX TOBOPUT O
TOM, UTO TIOTETIJICHUE COMTPOBOXIAIOCH TTOBBIIIIEHUEM
BJIAXXKHOCTH KJIMMaTa. DTO CIIOCOOCTBOBAJIO YMEHBIIIE-
HUIO TUTOIIANE OTKPBITHIX ITPOCTPAHCTB B OKPECTHO-
cTax 03. Hepo M mocTeneHHOMY 3aMeIEHUIO JaHI-
maToB MEPUNISALIMATBHOM JIECOCTENH JIECHOM paCcTH-
TeJIbHOCThIO. BeposiTHO, B Havaje HnpebdopeaabHOro
Meproaa B pailoHe UCCAeA0BaHUS YK€ MTPOU3pacTaIn
COCHOBBIE 1 Oepe3oBble jeca. MecTaMu MOIJIM CO-
XpaHSITbCS eJloBble mnepesiecku. OTKpPBIThIE TIPO-
CTpaHCTBa OBIIM 3aHSATHl MOJBLIHHO-MapeBBIMU U
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pa3HOTpaBHBIMU coobiecTBaMu. CTOUT OTMETUTH
MIPUCYTCTBHE B MajJlMHOMI0pe MpedopeaabHOro Bpe-
MecHU 3(enphbl 1 BACWIMCTHUKA — TUIIMYHBIX IIPEI-
CTaBUTEJICH NEPUTIISILIMAIIBHBIX (JTOP.

Cyns 1o BBICOKOI JT0Jie TBIIBIBI 3JTAKOBBIX B Ma-
JIMHOCIIEKTPpaX 1 0OJIbIIOMY KOJIMYECTBY Hail e HHBIX
MaKpOOCTAaTKOB TPOCTHMKA, MOXHO 3aKJIIOUUTh, YTO
B OKpecTHOCTIX ckBaxXnHBI K7C B 3TOT nIepuon cy-
IIECTBOBAJIO TPOCTHMKOBOE HU3MHHOE 00j0TO. B
YCJIOBUSIX TIOBBIIIIEHHOM YBJIaXKHEHHOCTU Ha 6oJIoTe
MMPOU3PACTAJI POT03, €XETOJIOBHUK, POTOJUCTHUK,
3J1aKM, TTAIIOPOTHUKU, Oepe3bl U UBHI.

Ha rny6une 1.6 m B kostonke K7C B 60JIbIIIOM KO-
JIMYECTBE OTMEUAIOTCSl TMaTOMOBbBIE BOIOPOCIH, TPU
5TOM rOCHONCTBYIOT NEPUDUTOHHBIE BUIIBI, & TIJTAHK-
TOHHBIE MTOJTHOCTBIO OTCYTCTBYIOT. BeposiTHO, cyliie-
CTBOBaBIlIee 3/1eCh 0O0JIOTO OBbIIO TOBOJBHO CUJIBHO
ooBomHeHo. IlpumcyrcTtBue aspoduiapHOro BHUIa
Hantzschia amphioxys TOBOpUT O TOM, 4TO O0OJOTO
WHOTrIA Nepechixaio, a Haxonku Rexlowea parasemen,
Eunotia biconstricta, Stauroneis gracilis TTO3BOJISTIOT
JeJlaTb BBIBOA O 0oJiee CYPOBBIX KIMMAaTHYECKUX
YCJIOBUSIX TTO CPAaBHEHUIO C COBPEMEHHBIMMU.

B unTepBane 11.5—11.2 ThIC. Ka. J1. H. TI0 CHIXE-
HUIO JOJIV TIBUTBIIBI IePEeBbEeB M KYCTAPHUKOB, TOJIN
MbUIbLIBI O€Pe3bl, ICYE3HOBEHUIO TbLIbIIBI €11 B CTIO-
POBO-TBUTBIIEBBIX CIIEKTpaX W YMEHBIICHUIO KOH-
IIEHTPAIIMM TBUTBIIBI TTOYTH BCEX TAaKCOHOB MOXHO
PEKOHCTPYHUPOBATh KPAaTKOBPEMEHHOE MOXOJI0AaHE
KJIMMaTa, KOTOpOe IO BpEMEHU XOPOIIIO0 COOTHOCUT-
cs1 ¢ npebopeanbHoi ocuisiinueit (PBO), ycraHoB-
JICHHOM T10 TaHHBIM W3yYeHMUSs JICASTHBIX KEPHOB U3
I'pennanoun (Kobashi et al., 2008). IIposiBaeHue
9TOTrO MOXOJOJaHUS paHee yxKe ObIIO 3auKcHupoBa-
HO IO MaJMHOJOTUYECKHUM JTaHHBIM B LIEHTPaJbHO
yactu Pycckoit paBuunbel (bopucosa u mp., 2022),
OIIHAKO CTETICHb eTo MPOSBICHUS BCEeTa pa3InyHa 1
cokpalaercs 1Mo mepe ynajaeHust oT CeBepHoit AT-
JIAaHTUKU. BeposTHO, B oKpecTHOCTSIX 03. Hepo 3To
ITOXOJIOMAHNE 3aMEIMIIO TIPOIIeCC pacIpoCcTpaHe-
HUSI COCHOBO-0EPEe30BbIX JIECOB U CIOCOOCTBOBAJIO
YBEJIMICHUIO POJIM TPaBIHUCTBIX COOOINECTB B CO-
CTaBe PaCTUTEITbHOCTH.

ITocoe 11.2 ThIC. Kaj. JI. H. TIPOILECC MOTETUICHUS
BO300OHOBWJICST; HA TEPPUTOPUY MTPOAOJIKUIOCH pac-
celleHHne 6epe30BO-COCHOBBIX JIECOB.

TakuMm o6pa3oM, KOHEII ITO3THETo ApHraca U Hada-
JIO TIpebopealia — 3TO ATAllbl Pa3BUTHUS €IUHOTO TIPO-
Iecca nepecTporiky JaHAIadTOB oA BO3AeAICTBUEM
OYeHb OBICTPOTO NoTeruieHus . TpaHnchopmanus pac-
TUTEIBHOCTH B POCTOBCKOII HH3MHE Ha pyoOexe
IUICMCTOLICHA U TOJIOLICHA, IIpOCieKuBaeMasl 1o ma-
JINHOJIOTMYECKUM JAHHBIM, IIPOUCXOIUIa TIPU TOM
Ke cocTaBe (pIopHI 32 cCUET UBMEHEHMIA B COOTHOIIIE-
HUY TUIOIIAIEH, 3aHSTHIX TEMU I MHBEIMUA COOOIIIe-
CTBAMHU, 1 CMEHBI JOMUHAHTOB PACTUTEIBLHOIO IO~
KpOBa, IOTOMY YTO MUTpAaIIus 0oJiee TeTIOTIOONBBIX
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pacteHuii U3 pedyruyMoB He MOTIJIa U3MEHUTh CO-
cTaB (JI0PHI 32 KOPOTKHIA CPOK.

Panee manuHonormyeckoe u3ydeHUe Ipedope-
aJIbHBIX OTJIOXKEHUI B OKpECTHOCTIX 03. Hepo GbLTO
npoBeneHo 3.B. Anemmuckoit m B.C. I'yHOBOIA
(1997). BT uccnegoBaTe I PEKOHCTPYUPOBAJIU pac-
IIpocTpaHeHue B IIpebdopeayic O0epe30BBIX JIECOB C
y4acTHEM COCHBI, OMHAKO OTJIOXEHUS Mpebopeanb-
HOT'O BO3pacTa Ha MOJIy4eHHOM UMU CITOPOBO-TIBIIb-
LIEBOM auarpaMme OBUIM IIPEICTaBJICHBI JIUIIb Ye-
TBIPbMSI 00pa3laMy, YTO HE IT03BOJISIJIO IIPOCIEINTh
MPOSIBJIEHNUST KOPOTKOIIEPUOIHBIX KJIMMAaTUYECKUX
W3MEHEHUIT BHYTPU 3TOTO 3Tarla.

10.9—9.8 Thic. KaJ. JI. H. B KOHIIe mpebopeaaTbHOTO
repruoga M Hadajie 60peaJbHOro Meproaa TPOCTHU-
KOBO€ HU3UHHOE 0GOJIOTO B OKPECTHOCTSIX KOJIOHKU
K7C tpanchopMupoBajioch B TPOCTHUKOBO-0OCOKO-
Boe 00JIOTO, O YeM TOBOPUT ITpeobiagaHne MbUTbIIBI
Cyperaceae B IpyIine MbUIbLLI TPAaB U KYCTAPHUYKOB
1 MHOTOYMCJIEHHBIE HAXOIKN MaKpPOOCTATKOB OCOK U
TPOCTHHMKA B cocTaBe Topda. PacTuteabHOCTh 60JI0-
Ta ObLJIa MpeACTaBlIeHa Pa3IMYHBIMU BUAAMHU OCOK
(Carex lasiocarpa, C. rostrata, C. canescens), a TakKxXe
JPYTUMU BIIaroI00OUBBIMHU (BEMHNK, MXU ceMeiicTBa
MHMEBbIE) W  BOOHO-OOJOTHBIMU  PACTEHUSIMU
(TPOCTHMK, POTO3, €KETrOJOBHUK, PAECT, MOX BapH-
cropdus). K BIIaXKHBIM MECTOOOUTAHUSM TIATOTEIN
Oepesa u mBa. B srecax Ha okpy:Karoliei 60JI0TO Tep-
PpUTOPUM MO-TIPEXXHEMY OCHOBHBIMU JIeCOOOpasylo-
IIUMU ITOpOJaMU OBIIIU COCHA U Gepesa, a Ha OTKPHI-
TBIX TIPOCTPAHCTBAX MPOU3PACTAIMN TOJbIHU, TPABbI
ceMelcTBa MapeBbIX U JIYTOBOE pa3HOTPaBhbe.

9.8—7.9 ThIC. KaJ. J. H. Bo BTOpOIii nmojoBuHe 60-
peaabHOro Neproaa U Havalle aTAIaHTUIECKOTO MEPU-
oa coAepKaHWe OPraHNYECKOro MaTepuaia B OTJIO-
KEHUSIX OCTAaeTCs BBICOKMM, a BUIMMBIE CKOPOCTHU
OCaIKOHAKOIJIEHUS ITOCTENIeHHO cHukalorcd. Ilo-
ciielHEe MOXHO OOBSICHUTH JYYIIUM Pa3jIokeHUEeM
Topda B OoJiee TEIUIBIX YCJIOBUSIX WU CHUXKEHUEM
0OBOIHEHHOCTH 00JI0Ta B 3TOT IIEPUOI, O YEM CBUIC-
TEJIbCTBYIOT YMEHBIIIEHNE KOJIMYECTBA MAKPOOCTAT-
KOB TPOCTHHUKAa B 3TOM MHTepBajie U 0oJiee YacTbie
HAXOOKU MaKpOOCTATKOB Oepesbl, BETHUKA U IPYTUX
TPaBSIHUCTHIX pacTeHuil. CITIOpOBO-MbUIBLIEBHIC CITEK-
TPBI OTPpaXKaOT OoJiee TETUIbIE KIMMATUYECKUE YCIIO-
BUS. B pacTUTeIbHOM ITOKPOBE 3TOr0 BPEMEHU ITpe-
o0Jlagany CMellaHHBIe COCHOBO-Oepe30BEIe Jieca ¢
yJacTUEeM IIMPOKOJMCTBEHHBIX IMOpoa — ayda, Bsi3a,
muibl. B momimecke mpou3pacTaliu JIeIUHA, XKUMO-
JIOCTh, Oy3uHa. ITanuHonormyeckue nanHeie 3.B. Ae-
mmHckoit 1 B.C. I'yHoBoit (1997) monTBepXnaioT
IIIMPOKOE PACIPOCTPaHEHWE COCHOBO-0epe30BhIX Jie-
COB B OKPECTHOCTSIX 03. Hepo B GopeanbHOM neprose.

7.9—5.2 ThIC. KA. JI. H. B CIOpOBO-TIBUIBILIEBBIX
CIIEKTpPax aTJIaHTUYECKOTO MeproIa rojolieHa pacTeT
MPOLEHTHOE COASpKAHUE NBUIbLLI IITUPOKOJIMUCT-
BEHHBIX IOPOA U B HECKOJBKO pa3 yBEIMYMBACTCS
KOHIIEHTpALUs IILIIBIILI €M, OJbXU, Iy0a, JIWIIHI,
Ne 4
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BsI3a 1 JICIIUHBI, YTO TOBOPUT 00 YBEIWMICHUU IIPO-
TYKTUBHOCTU pacTeHuil. BeposiTHO, KJiMMaT B 3TO
BpeMsI CTaJl €llie TeIlIee ¥ MsIrde, a COCTaB JISCOB CTall
Oonee pasHooOpasHBIM. Ha TeppmTopum mmpoko
pacpoOCTPAaHUINUCh CMEIIaHHbIE €JI0BO-COCHOBBIC
Jieca ¢ IIpUMeChIO Oepe3bl M ITNPOKOIMCTBEHHEIX ¢~
peBbeB (ay0a, Bs3a, IMMbl). B KycTapHUKOBOM sipyce
poCIu JelrHa U XKUMo0cTh. ITo manHeiM Wohlfarth
et al. (2006), HanboJTee TYCTHIE Jieca ¢ 6OraToi JeHI-
podIiopoii TIpou3pacTaiu B UCCIIeAyeMOM paiioHe B
nHrepBaie 6.1—2.5 TeiC. Kail. 1. H. B o3epe Hepo B ar-
JIAHTUYECKOE BpeMsI OTMEYaeTCs TpaHCIpecCcus, Ha-
yaBlIasicsl e€llle B KOHIIE OOopeaJlbHOro IIepruoaa
(KoHcTaHTUHOB U ap., 2023). YpoBeHb 03epa 1OCTU-
raj abc. otMeTok 91—94 M U He TpeBbIlIa COBpe-
MEHHBII. DTO XOPOIIIO COMIaCyeTCs ¢ pe3yabTaTaMu
nuatoMoBoro aHainusa (I'yHosa, Jleduat, 1997), no-
Ka3aBILIETO BBICOKOE COAEpKAHME TEII0TI00NBBIX
IUTAHKTOHHBIX BUJOB B IIEPBOI MOJOBUHE aTJIAaHTH-
yeckoro nepuona (Aulacoseira granulata, A. italica,
Stephanodiscus rotula v np.). ITocie 6.5 TBIC. Kall. JI. H.
ypoBeHb 03. Hepo mocrenenHo cHimkaercsa (Kon-
CTAaHTUHOB U 1Ip., 2023), Ha 6Geperax o3epa Ipou3pac-
TalOT XBOMHO-IIMPOKOJIMCTBEHHbIE jIeca, a KJIMMAaT
Teriee coBpeMeHHoro (AnemmHckasi, ['yHoBa, 1997).

5.2—0.0 TbIc. KaJ. J. H. Ha Bpems1 mo3gHero rojo-
1ieHa B kKosoHke K7C mpuxomsTcs JMIb BEpXHUE
22 cM. CoaepkaHue opraHMUYECKOro mMarepuasa B
OTJIOXEeHUSIX yMeHblnaeTcst 40 40—50%, o61ast KOH-
LIEHTpALMs TBLIbIBI TAKXKE CHUXKAETCS, UTO TOBOPUT
O MeHbIIIeil MPOAYKTUBHOCTU PACTEHUIl B CBSI3U C
noxonomaHueM kKiumata. CHopOBO-TIBLIbLIEBLIE
crnekTpbl JITI3 5 oTpaxkaroT rocrnoacTBo Ha TEPPUTO-
pMU €JIOBBIX JIECOB C MPUMECHIO COCHBI, Oepe3bl,
LM POKOJIIMCTBEHHBIX MOPOIA. DTHU BBIBOABLI XOPOIIO
coracyloTcsl ¢ gaHHbIMA 3.B. AnemMHCKONW M
B.C. I'yHoBoi1 (1997), koTopble pEKOHCTPYUPOBAIU
pacrpocTpaHeHNe eJI0BbIX JIECOB YXXe B Cy00opealib-
HOM TMEpUOJIe U UX MOCIEAYIOLIYI0 CMEHY Oepe30BO-
COCHOBO-EJIOBBIMU JIeCaMU C TMPUMECHIO HIUPOKO-
JIMCTBEHHBIX 3JIEMEeHTOB. Pe3yabTaThl 60s1ee moapos-
HOTO MCCJIEIOBAaHMS OTJIOXKEHU TTO3IHETO ToJIolieHa
Wohlfarth et al. (2006) cBUIETEILCTBYIOT O HE3HAUM -
TeJIbHOM YYaCTUH €11 B IPEBOCTOE B cybOopealie v o
BO3paCcTaHUMU ee pOoJIU Iocie 2.5 Tric. Kall. 1. H. CTouT
OTMETUTb HAXONKM NbLIbLbI Secale cereale, Rumex ac-
etosella, Polygonaceae, Urtica, Fagopyrum n Linum B
BEpXHUX TOPU30HTAX TOHHBIX OTJIOXKeHUi1 03epa Hepo,
YTO YyKa3blBaeT Ha aKTUBHYIO CEIbCKOXO3SICTBEH-
HYIO JeITeIbHOCTh Ha Oeperax o3epa B T€UEHHE MO-
caennux 500 et (Wohlfarth et al., 2006).

3AKJIIOYEHHME

ITonyyeHHble pe3yabTaTbl UCCIEAOBAHUS OTJIO-
KeHuii koaoHku K7C u ux corocTaBjieHue ¢ oIyo-
JIMKOBAaHHBIMU MaTepuajiaMu TO3BOJIUIN MPOBECTU
PEKOHCTPYKIIMIO OCHOBHBIX 3TaloB JiaHALIA(THO-
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KJIIMMAaTUYECKNX U3MEHEHUN B POCTOBCKOII HU3MHE
HauyuHag ¢ 14.3 TeIC. KaJl. J. H.

1. C 14.3 no 13.7 ThIC. KaJ. JI. H. paCTUTEIbHBII MO~
KPOB ObLJT MPENCTaBIeH €JIOBO-0epe30BbIMU PEIKO-
JIECbSIMU, Ha OTKPBITHIX yUacTKax Mpou3pacTaiy pa3-
HOTpaBHbIE (DUTOLIEHO3HI.

2. Bo BTOpoii mojioBUHE ajuiepena 1 IO3THEM
npuace (13.7—12.1 ThIc. KaJl. JI. H.) 3HAYUTEJbHOE MO~
XOJIOJaHUE KJIMMaTa BbI3BAJIO pacllupeHre He3alle-
CEHHBIX IIPOCTPAHCTB, B PAaCTUTEIbHOM IIOKPOBE
3TOTO BPEMEHU O€PE30BbIE PEIKOJIEChSI COUETATIUCH C
TYHJIPOBBIMU U CTEITHBIMU acCOLIMAIIUSIMU.

3. B unrtepBaie 12.1—10.9 Tbic. KaJl. J1. H. HA MecTe
KCCJEIOBAaHMS CYIIIECTBOBAJO TPOCTHUKOBOE HHU-
3MHHOE 60JI0TO, KoTopoe Trocie 10.9 TeiC. Kai. J. H.
TPaHC(HOPMHUPOBAIOCH B TPOCTHUKOBO-OCOKOBOE
60110TO.

4. TlepecTpoiika pacTUTEIBHOCTHM Ha pyOexe
MO3HETO Apraca U paHHEro rojiolieHa Mporcxoaua
MOCTETNIEHHO 3a CYeT U3MEHEHMd B COOTHOIIECHUU
TUIONIAIEi, 3aHSTBIX TEMU WJIM MHBIMU COOOIIEeCTBa-
MU, 1 CMEHbI JOMUHAHTOB PAaCTUTEILHOIO IMTOKPOBa
101 BO3IeCTBUEM OBICTPOrO MOoTeIieHus. B mHTepBa-
e 12.1—11.5 TeIc. Kau. JI. H. 7aHgmadThl TTePUTIISIIA-
aJIbHOM JIECOCTETH 3aMEeIAIMCh JIECHOI pacTUTEbHO-
CTBIO, HO MOXHO TIpeAnoiaraTh pacipocTpaHeHUe COC-
HOBO-0€pE30BbIX JIECOB B palioHe UCCIICIOBAHUS YXKE B
Havajne npebopeana. HecMoTpss Ha 3HaYMTENbHOE
MOTEIUIEHNEe M0 CPABHEHUIO C MO3THEICTHUKOBBIM
3TAIoOM, KJIMMAT ObLJ XOJI0IHEE COBPEMEHHOTO.

5. Briepuon c 11.5 go 11.2 ThIC. KaI. JI. H. TPOM3OIIIIO
KpaTKOBPEMEHHOE ITOXOJIOJaHUE, COOTBETCIBYIOIIIECE
10 BpeMEHU MpebdopeaabHOM OCHWIISINN B [peHmaH-
N1, KOTOPOe TIPUBEJIO K COKPAIIIEHUIO TOJIU JIpeBec-
HOIT paCTUTEILHOCTY ¥ HOBOMY PacCIlIMPEHUIO OTKPhI-
TBIX IPOCTPAHCTB, 3aHSTHIX KCEPOMPUTHBIMU U PA3HO-
TpaBHBIMU coob1iecTBamu. Ilocne 11.2 ThIC. Kaj. J. H.
Ha TeppUTOPUHU MPOJOJIKUIIOCH pacpoOCTpaHEHHUE Oe-
PE30BO-COCHOBEIX JICCOB.

6. B uarepBaie 9.8—7.9 TeIC. Kal. JI. H. (KOHEII 60-
peajbHOro M HAavyaio aTJIaHTUYECKOIo Ieproaa) Bo3-
pociia poJib IMPOKOJUCTBEHHBIX IePEeBbEB 1 KycTap-
HUKOB B COCTaB€ PaCTUTEIbHOCTU. PacTUTEIbHBII
IMOKPOB ObUI IIPENCTaBIeH CMEIIaHHBIMU COCHOBO-
OGepe30BBIMU JIeCaMU C yJacTueM y0a, Bsi3a, JINIIbI.

7. 151 aTTaHTUYEeCKOTro Mepuoaa rojioleHa B UH-
TepBajie 7.9—5.2 ThIC. KaJl. JI. H. ObLJIM XapaKTepHbI
Haubosiee Teruible U MSITKUE KJIMMaTU4YeCKue YCJo-
BUSI, KJIUMAT ObLI TeIlJIee COBPEMEHHOTO, COCTaB Jie-
coB cTtai 6osiee 6oraTbiM. [IIupokoe pacrpocTpaHe-
HYE€ MOJYYUJIM €JI10BO-COCHOBBIE Jieca C MPUMECHIO
Oepesbl U IMPOKOJUCTBEHHBIX TTOPO/I.

8. B mo3nHeM roJiolieHe Ha TEPPUTOPUM TOCIIOI -
CTBOBAJIU €JIOBbIE Jieca C y4aCTUEM COCHBI, Oepe3bl U
IIUPOKOJIUCTBEHHBIX 3JIEMEHTOB; KJIIMMAT ObLIT OV~
30K K COBPEMECHHOMY.
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TRANSFORMATION OF PLANT COMMUNITIES AT THE TURN

OF THE PLEISTOCENE AND HOLOCENE IN THE ROSTOV LOWLAND

(YAROSLAVL REGION)!
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4[Institute of Geography RAS, Moscow, Russia
#E-mail: avsamus@igras.ru

The article presents the results of a multiproxy study of a sedimentary sequence located on the lacustrine-al-
luvial plain west of Lake Nero (Yaroslavl region). The investigated 2 m-long core made it possible to recon-
struct environmental changes since the Allergd to the Late Holocene. Previously poorly studied Preboreal
deposits in this area have a significant thickness in the core (0.4 m). The obtained materials help fill the gap
in understanding of the vegetation history in the Rostov lowland at the turn of the Late Glacial and Holocene
and during the Early Holocene. The study is based on several paleogeographic methods: spore-pollen anal-
ysis, botanical composition analysis of peat, diatom analysis, loss-on-ignition, and radiocarbon dating. It was
found that after 14.3 cal. ka BP sparse spruce-birch forests were widespread, open spaces were occupied by
herbaceous communities. Since 13.7 cal. ka BP, as a result of a significant cooling, the open areas expanded,
sparse birch forests dominated in combination with steppe and tundra associations. About 12.1 cal. ka BP a
lowland reed wetland began to form at the site. It transformed into a reed-sedge wetland after 10.9 cal. ka BP.
During the interval of 12.1—11.5 cal. ka BP, the landscapes of the periglacial forest-steppe were gradually re-
placed by pine-birch forests. The climate was colder than today, but with the tendency to warming compared
to the Late Glacial stage. Short-term cooling 11.5—11.2 cal. ka BP led to a new expansion of open herbaceous
communities, but the spread of forests continued after 11.2 cal. ka BP. Starting from 9.8 cal. ka BP, the role
of broadleaf species increased in the woods; mixed pine-birch forests with oak, elm, and linden dominated in
the surrounding area. In the interval 7.9—5.2 cal. ka BP, climate conditions were warmer than modern ones.
This led to the spread of spruce-pine forests with birch and thermophilous deciduous trees. After 5.2 cal. ka
BP the vegetation cover was dominated by spruce forests with pine, birch, and broadleaf species.

Keywords: peat mire, reconstruction of paleolandscapes, spore-pollen analysis, radiocarbon dating, Lake
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