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TPAHCO®OPMAIINA HOBO9OBKCUHCKOI'O O3EPA
B YEPHOE MOPE HA I'PAHUIIE HEOILJIEUCTOIIEHA
N TOJIOHEHA IO HAJTEOHTOJOI'MYECKHUM JJAHHBIM

PaccmarpuBatotcst Bonmpocs! Tpanc(hopMaIu HOBO3BKHHCKOTO o3epa B UepHoe Mope
Ha I'paHMIE HEOIUICHCTOIICHA M TOJIONEHA 0 MaJleOHTOJIOTHYECKUM ((popaMHuHude-
PBI, OCTPAKO/IbI, MOJUTIOCKH) JTAHHBIM C y4ETOM MH(OpPMAalUK MO0 HETbUIbIIEBBIM I1a-
JMHOMOP(]AM U PaJNOYIIIEPOTHBIM JTaTUPOBKAaM. YCTAHOBJIEHO, YTO I'PaHUIA MEXKITY
BEPXHUM HEOIICHCTOIIEHOM U TOJIOIICHOM JIKHT B MHepBase 9—10 ThIc. et Haza.
Orta rpaHMIa XapakTepu3yeTcs IUIaBHBIM M3MEHEHHEM ypoBHs OacceiiHa. Hukakmx
NIPU3HAKOB KaracTpoduueckoro 3artoryieHus: UepHOro Mopsi B paHHEM TOJIOIICHE HE
obHapyxeHo. Iloka3aHo, 4TO MO3JHEHOBO?BKCHHCKOE 03€pO OBbLIO COJIOHOBATOBO-
JTHBIM B KOHIIE HeolulelcTolieHa. B Havase rosomena 3a cueT nNpuToka Cpean3eMHO-
MOPCKHX BOJI OHO OBIIIO TPaHC(OPMHUPOBAHO B ITOYMOPCKOH (T.€. MEHEE COJICHBIH), a
10 Mepe pa3BUTHS TPAHCTPECCHH - B MOpcKoi OacceliH. Conenocts YepHoro Mopst ¢
HavaJja roJIoIeHa MMOBhIIIaiach, TOCTEIEHHO JIOCTUrasi COBPEMEHHBIX 3HAUYCHHUH.

KuroueBble ciioBa: YUepHoe Mope, maneoreorpadus, rpaHulia, roiomeH, hopaMuHH-
dbepsl, ocTpakonsl, Mmouttocku, HIIIT, C.

BBEJEHUE

Tpancdopmaiiyss HOBOIBKCUHCKOTO 03epa B UepHOoe Mope Ha IpaHUIle HEOILICH-
CTOIICHA U TOJIOIICHA MPEACTABISICT 3HAYUTEIbHBIN HHTEpEC I YETBEPTUYHOM r'eo-
sorun. CIOPHBIMHU OCTAIOTCSI BOIPOCHI BO3pACTa IPaHUIIBI, XapaKTepa TpaHcpopma-
LMY U U3MEHEHUS COJICHOCTH.

Bospact nepexona HOBO3BKCHHCKOTO 03€pa B MOPCKOW OacceliH BapbUpYeT B
JIOBOJILHO IIUPOKUX mperenax: 7,2 Teic. JeT Hazazn [20], 7,8 Teic. meT Hazan [14],
8,4 Teic. et Hazax [15, 217, 8,9 teic. meT Hazaxa u 9,5 ThIC. JeT Ha3ax [S, 8, 26, 27],
~ 10 teIC. MeT Ha3ax [1, 3], u 10,5 THIC. NeT Ha3an [7].

XapakTep repexojia HOBOIBKCHHCKOTO 03epa B MOPCKOU 0acceiiH BapbUpyeT OT
nocrerienHoro [10, 11], Ho ¢ ocumusnusmu [5, 12, 13, 26, 27], no 6eictporo [24] u
karactpoduueckoro [20, 21, 22].
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[To pa3HbIM OIlcHKaM HOBO3BKCHHCKOE 03ep0 ObLIO npecHOBOMHbIM [20, 21, 22],
c1a00 COIOHOBATOBOAHBIM [24], 1 Oosee COAEHBIM CO 3HAUYCHUSIMU COJIEHOCTh OT 7
o 12 PSU [16, 26, 27].

OcHOBHas 11eJ1b pa0OTHI — PEKOHCTPYKITUS BO3pacTa, Xapakrepa TpaHchopMaluu
Y U3MECHEHUS COJICHOCTH YEepHOMOPCKOT0 OacceliHa Ha TPaHMIIe MO3THET0 HeOTUIeH-
CTOIIEHA U TOJIOICHA I10 JIAHHBIM BBICOKOPA3PEIIAIOIIETO MaIeOHTOIOTnYecKoro (do-
pamMuHH(EPBI, OCTPAKOIbI, MOJUTIOCKH) aHAJIHM3a JJOHHBIX OTJIOKECHUH C TPUBJICUCHU-
€M JIaHHBIX 0 HENbUIBLEBBIM NaJIMHOMOP(aM U PagHoyIIICpOJHBIM JTaTHPOBKAM.

MATEPHUAJIBI U METO/IbI UCCJIEJOBAHUSA
Paifon uccnenoBanuii pacmonokeH Ha CeBepO-3amaHOM (YKPaUnHCKOM) U 3armai-
HOM (Oosrapckom) menbde Yeproro mopst (puc. 1).
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Puc. 1. Kapma Yeprozo mops ¢ pacnonosicenuem CKeaxCut, Onucsléaemvix ¢ pabome (kpyei),
u npusedenHvie 015 cpasenus uz pabom Yanko-Hombach et al. [26, 27] (keaopamsi)

CeBepo-3anaiHblil 1eab( pacronaraercs B npeaenax jpeBHedl Bocrouno-EB-
poreiickoii U snurepruuHckord Ckudckoil miathopM, UMeeT MOJOTHH YKIOH JHA
(0,001-0,002°) u mpocTupaeTcsi OT yKpamHCKOW YacTu NenbThl [lyHas Ha 3amane,
Mmbica TapxankyT (KpbiM) Ha BocToke U n300atsl 400 M Ha rore. DTO caMblii HIMPO-
kuii (125-240 km) menbd B 6acceitne, KOTOpbIi cocTasisieT 94% ot o0reit reoMop-
(ostoruveckoit mpoBUHIMK TIeabdha niu okosio 30% ot oOrieit wiomaaun YepHoro
Mopsi. Penbed aHa mmaakuii u3-3a cOpoca U pacripeiesieH st HAHOCOB, IPUBHOCHUMBIX
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Hynaem, [duenpom, [nectpom u FOxHbIM Byrom, koTopsie cOpachiBalOT BMECTE
56,8 MJIH. TOHH TBEp/bIX 0caakoB B rof [18]. B menom 310 cTabuibHas B TEKTOHU-
YeCcKOM CMbIcie o0nacTh OacceliHa [9], Ha KoTopoil KoneOaHHsl YPOBHSI MOpS, CBSI-
3aHHBIC C KITUMATUYECKUMHU U3MEHEHUSIMHU, YETKO PO CISKUBAIOTCS [26, 27].

3anaaHplii menbd B TEKTOHMYECKH OTHOLICHWH HE SBISIETCS CTOJb OJHOPO[-
HBbIM, KaK ceBepo-3anaasbiii. Ha ceepe npuMepHo B mmporax BapHbl HaxoquTcs
Me3sunckas riardopma, KoTopast Ha I0re CMEHSETCsl albIMHCKUMU CKIIaT4aThIMH
coopyxenusivu. [lluprHa mensga k rory or mbica Kanuakpa Bapsupyetcst oT 40
J0 80 kM. CpenHuii yKIIOH HMKHEH MOBEepXHOCTH He mpesblmaeT 5'. Kpail mensb-
¢a pacmonoxen Ha rmyoune 100-200 M. B ctopoHy MoOpsi ero 3aMmeHsieT JOBOJIb-
HO Y3KHH, KpyTOil M CHJIBHO pacujeHEHHBIH KOHTHHEHTaIbHbIN ckioH. K fory ot
MbIca Kannakpa mmpoxas eHTpajibHast 4acThb IHA BBIPOBHEHA aKKYMYISIIIMOHHBIMHU
nporeccaMy. XapakTepHOH 0COOCHHOCTBIO peibeda BHEIHero menbda sSBIseTcs
HaJIMYME psijia PETUKTOBBIX MOABOIHBIX XPEOTOB, MPOCTHPAIOLIMXCS BIOJIL H300aT
okoJ10 90 M, BO3BBIIIAIONIUXCS HAJ JHOM J10 BBICOTHI 10 M. Co CTOpOHBI Oepera 3Tu
IpsABI OTJENICHBI BIIQJAWHON OKOJIO 5 M. YeTBepTHYHBIE OTIIONKEHUS C(DOPMHUPOBAHHI,
B OCHOBHOM, HAaHOCaMH, OCTYNAIOIMMU U3 peku /lyHail, a Takke ceMu 60JIrapCcKux
PeK, KpyIHEHIMMH U3 KOTOPBIX siBIsitoTcs Kamuus u [IpoBuaniicka, BMecTe cOpa-
ceiBarorue 0,5 MTH. TOHH ocaakoB B rox [18, 19].

Jist cpaBHEHHS HCIIOIB30BaHbI PE3YAbTAThl UCCIeOBaHUS MUKpO(dayHbI, TIpe/-
CTaBJIEHHBIE JPYTUMH HccienoBaresaMu [26, 27].

MarepuanoM Juii MUKPOIIaJ€OHTOJIOIMYECKOIO aHalln3a MOCIYKUJIH KOJOHKH
CKBa)XMH, OTOOpaHHBIC TPABUTAIIMOHHOW TPyOKOH Ha BHEIIHEH 4acTH YKPanHCKO-
ro (Cks. 38) u 6onrapckoro (Ne2345, Ne2363) menbda Yeproro mopsi. CKBaKHHBI
Obun oTOOpansl ¢ 6opta ykpannckoro HUC «Bnagumup [Napmmn» u Gonrapckoro
HUC «Axanemuxk JI. Opbenm» B 2008 u 1976 1T, cooTBeTCTBeHHO. BCe CKBaXKMHBI
pacroioxkeHsl 3a npefenamu u300atel 100 M, T.e. Ha Hapy>KHOM Iuenbde; IMHA
KOJIOHOK BapeupyeT ot 0,75 M 10 5 m (Tabnuua 1).

Tabmuna 1
Koopanuarsl u riiyouHa oT00pa CKBaKUH, ONUCHIBAEMbIX I HUTHPOBAHHBIX
B padote

Cks. lupora N Hoarora E [ny6ouna mops, m | JlJIMHA KOJOHKH, M
38 44° 66' 31°17 192 1,1
45B 44°40' 16" 31° 17" 30" 107 0,75
2345 42°24'2" 28°19'0" 122 4,4
2362 42°11'7" 28°26'5" 102 5,0
2363 42°05'4" 28° 03" 8" 122 2,0

Muxkpodayna nuccnenosana no meroauke B. B. fuxo [5, 6]. PakoBunbsl oToOpa-
HBI 110 OMHOKYJISIPHBIM MUKPOCKOIIOM BpyuHYIO. [logbem TsKeIbIMH KUAKOCTIMH
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HE HCIT0JIb30BaICs. [10 CBOMM SKOJIOTHMUECKUM XapaKTepUCTUKaM (hopaMUHH(EphI U
OCTPAKOBI MOMPA3ACNATCs M0: cojaeHocTu onuroraauuusie (1-5 PSU), ctpukross-
puranunseie (11-26 PSU), nonuranunansie (18-26 PSU), romspuranunusie (1 —26
PSU); myoune: menkoBoaabie (0-30 M), OTHOCUTENIBHO TITyOOKOBOHBIE (3170 M)
u niyookoBoHbIe (71-220 M) BuasI [5, 6, 26, 27].

AocomotHbie aatupoBku: B CkB. 38 BeINOJIHEHBI AMS MeToqoM Mo pakoBu-
HaM Kacrnuiickoro Bupaa Dreissena rostriformis; B CkB. 2345 — koH(EHIIMOHHBIM
(B-counting) BapuaHTOM paJMOYIICPOJHOTO METOJAa IO pakoBHMHaM Mytilus u
Dreissena, cuet Besics mo C'4, u3BneueHHOMY M3 KapOOHATOB [2].

JlomuHaHTbIe BUIbI (hOpaMUHU(EP B HOBOIBKCHHCKHUX U TOJIOIICHOBBIX OTIOXKE-
HUSX TIOKa3aHbl HA PUC. 2.

PE3YJIBTATBI UCCJIEJOBAHUSA U UX OBCYKJIEHUE

Cesepo-3anagnsblii meab@d. OTiaoxeHus, BCKpeIThie B ¢kB. Ne 38, mpezncras-
JIeHbl 2-Msl clossMU. AHanu3 MHKpodayHbl W HembUIbIEeBbIX naxuHoMopd (HIIIT)
npoBezieH B 31 o6pasie.

Cmoit 1 (0-0,53 M) — mpeacTaBieH WIOM CBETIO-CepbiM. B ero mogomse (55—
53 cm) dopamuHUGEPHl OTCYTCTBYIOT. 3aTO MPHUCYTCTBYIOT CIUHUYHBIC PAKOBH-
Hbl MoJutkocka Modiolus phaseolinus. BBepx MO KOJIOHKE KOJIMUECTBO PAKOBUH
M. phaseolinus, a Taxxe BUIOB QopaMuHH(DEp YBEIUUMBACTCS 10 MSATH MPEUMY-
LIECTBEHHO NTyOOKOBOAHBIX (71-220 M) BHAOB CPEeAM3EMHOMOPCKOTO MPOUCXOXK-
JeHUsl. DTO CTPUKTOIBPHUTANUHHBIE Ammonia ammoniformis (TOMAHUPYET) U TIO-
JIUTanuHHbIe Ammonia compacta, Lagena vulgaris, Fissurina lucida, Parafissurina
dzemetinica, oburarolye Ha Hapy>KHOM Iieibdpe UepHoro mops (puc. 2).

Octpaxo/s! IpeCTaBIeHbI TPeMsi MOPCKUMU Bunamu Hiltermannicythere rubra,
Loxoconcha granulata, Leptocythere striatocostata. HenbuiblieBble MaanHOMOPQBI
(HIIT) npencraenenst Lingulodinium machaerophorum, W OpraHU4eCKUMH Ma-
Tpuuamu ($popamuHudep 4. compacta. B cOBOKYITHOCTH, EPEUUCIICHHBIE OCTATKH
OpraHU3MOB OJIHO3HAYHO YKa3bIBAIOT HA COJCHOCTh Oacceiina mopsaka 18 PSU u
0e3ycioBHYIO CcBsi3b co CpenuseMHbIM MopeM [17, 26, 27].

B Cka. 45B, onucanHo# 1 n3o0paxeHHoii B padore Yanko-Hombach et al. [27],
BeIIENsieTcs Tpu cinosi. Cioii 1 (0-0,17 M) nmpeAcTaBieH UioM CEpPbIM C PAKOBUHAMU
Mosutrocka M. phaseolinus. ®opamunudepst (4. compacta, F. lucida) n octpakombl
(Hiltermannicythere rubra, Xestoleberis cornelii) npencTaBICHbI MOJUTATUHHBIMU
dbopmamu.

Cmoit 2 (0,2-0,32 ™M) mpencraBieH HWJIOM TEMHO3EJICHBIM C PaKOBHHAMU
M. galloprovincialis. ®opamunaudep HetT. Komruieke ocTpako/] BKIIFOYAET OJIUIora-
JuHHBIA BUn Loxsconcha lepida w nonvranuuueiii Bua H. rubra. Pagnoyrinepon-
HBII BO3pacT MOAOIIBHI cjiost B MHTEepBas 0.31 M, BHIIIOJIHEHHBIH O OJJHON CTBOpKE
Mytilus 653045 BP (OZL583) [15].

Croti 1 u 2 popMHPOBAIUCH B YCIOBHSIX CBsI3U cO CpeiM3eMHBIM MOPEM, BHavYa-
ne orpanndeHHol (Croit 2), a 3aremM nogoOHo# coBpemeHHo# (Cioii 1).
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Puc. 2. Pyrogoosiyue 6uovl hopamunughep 6 Hogodskcunckux (1 Ammonia tepida, 2 Haynessina
anglica, 3 Porosononion martkobi tschaudicus) u conoyenogvix (4 Ammonia caspica, 5 Lagena
vulgaris, 6 Parafissurina lateralis, 7 Nonion matagordanus, 8 Canalifera parkerae, 9 Ammonia
compacta, 10 Ammonia ammoniformis, 11 Aubignyna perlucida, 12 Elphidium ponticum)
OMNOJICEHUSAX

Cioit 3 (0,4—0,45 M) mipecTaBiieH HIIOM CBETIIOCEPBIM BILIOTH J0 OEJIOTo C Iepe-
TEPTHIM JETPUTOM PAKOBUH MOJIITFOCKOB NIPEATIONIOKUTENBHO D. polymorpha. ®opa-
MuHUGep HeT. Cpear 0CTPaKo]] IOMHUHUPYET OJIMTOTATUHHBIN BUA L. lepida Paawo-
YIJIEPOIHBII BO3PACT MOAOLIBEI cii0si B uHTepBas 0.44 M, BBIIOJHEHHBIH IO OJHOU
ctBOpke D. rostiformis 882070 (OZL580) [27].

[To mMuenuto aBropoB Cnoit 1, 2, 3 COOTBETCTBYET MOPCKOM, MOIY MOPCKOU U
COJIOHOBATO BOJHOH (TI03THEHOBOABKCHUHCKOH ) CTaIUsIM, COOTBETCTBEHHO, Pa3BUTHS
4epHOMOPCKOTO OacceiHa.

3anaanslii meabd. Kononku cks. 2345 u 2363 B TUTOIOTHIECKOM IUTaHE Oojice
pa3HOO0Opa3HbI U JINTOJIOTHYECKAsl TPAHUIA MEXKTY CIIOSIMHU 3/1eCh BBIpaykeHa Oolee
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yeTko yeM B CkB. 38, olHaKO 3aKOHOMEPHOCTHU pactpesesieHus: popamuaudep mo
paspe3y cxofHbI ¢ TakoBbIMHU B CKB. 38.

Otnoxenus, BCKpbIThie B CKB. 2345 mpescraBieHbl YeTbIpbMs ciosiMu. Dopa-
MUHU(EPOBBII aHAINU3 BBITIOIHEH B 18 00pasimax (puc. 3).

Croit 1 (0-0,9 m) mpeacraBieH cepsiM WIOM ¢ pakoBuHamu M. phaseolinus B
BepxHel (uatepsan 0,15-0,25 m) u Mytilus galloprovincialis B urxHeit yactu. [pu-
cyTcTBYyeT A0 15 BumoB dpopamuuudep. JJOMUHUPYIOT B pa3HBIX YacTIX MHTEpBaja
0-0,9 m: cpenu3eMHOMOpPCKHE CTPUKTOTAIMHHBIE W MOJHTAIMHHBIE A. compacta,
L. vulgaris, Parafissurina lateralis, Eggerelloides scaber, Nonion matagordanus,
P dzemetinica, Elphidium ponticum, Aubignyna perlucida, Cribroelphidium
poeyanum (puc. 3). nsg uarepsana 0,15-0,25 M nonydena paguoyriepoaHas AaTu-
poska 3780 yrs BP (CKB. 2345).

CkB. 2345 (rny6uHa mops 122 m)
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= = g g
Q= - 3 3 8
L3 3 a b3 o
g, | %2 = : 2 £ 8 %8s S
8= > = Bunoeoe & I I = 3 g 3 g = “ §
S8 | BE B B |MUer™ |pevootae E 5 s EIE IRIRE (15 S oS
FE g8 2 g (Snannon-Wiened I g & 2 HENEE R P
8 g 8 2 Index) g g g B HEEE AR
=8 § g g g g 3 H $/8 88588 sgeiftgseg
g Qf ¢ £ S ] e 8 Sl ala 2le§8 5 Sel8e5 ¢S
] : 15 g g g glelelelslelglslz2 858853
< 3 3 H H 3/ 8§ 8/5/8/5& & x5/5/8 832 Y
°© 5 5 e HHHHEHEEEEEEEREEE
0 10000 0 10 0 1000 1000 © 1000 008 <5282 E832 &S WS
0102 3780£40 LIL! LELBLIL
0.3-0.4
0.4-0.5 1
0.5-06 1 & . 1
0.6-0.7 —
0.7-0.8 y— 1
0.8-0.9 =
.9-1. I
ro11 A== — 1
1.2-1.3 1+,
1.4-15
2.0-2.1
2.15-2.25
2.252.35
2.35-2.5
2.5-2.6
2.7-2.8 26950 E
2.9-3.0 | I |

% anesput El rpaBuii-ranbka E Hecoanacue IKI Mitylus galloprovincialis
|:’ necok Dreissena polymorpha E Cardium edule IE' Modiolulus phaseolinus
D. rostriformis

Puc. 3. Pacnpeoenenue popamunughep 6 cke. 2345

Crmoit 2 (0,9-1,1 M) mpencTaBieH cepbIM WJIOM C pakoBHHAMH D. rostriformis
U PEJIKUMH PAKOBUHAMHU CPEIM3EMHOMOPCKOTO HMMHUTPAHTA. 3/1eCh MIPUCYTCTBYIOT
Tpu BHuma popamuaudep A. novoeuxinica, Porosononion martkobi tschaudicus, u
cpenmM3eMHOMOpCKH nMMHTpaHT H. anglica, yxa3piBas Ha CBSI3b YEPHOMOPCKOTO
Oacceitna co CpenuzeMHbIM MopeM. [TocTernieHHOe yBeTHUeHHE KOJIMYeCTBa BHIIOB,
YUCIICHHOCTH W BHUIOBOTO pa3zHooOpa3us dhopamMuHH(Ep HAPSAY CO CMEHON BHIO-
BOTO COCTaBa M YHCICHHOCTH MOJITIOCKOB C. edule va M. galloprovincialis n nanee
M. phaseolinus ot momomBs! Ciost 2 k kpoBie Cirost 1 cCBHIETEILCTBYET O IMTOCTEIICH-
HOM TIOBBIIIICHUU COJICHOCTH.

Croit 3 (1,2-2,25 M) mipencTaBieH TEMHOCEPHIM ITJIOTHBIM MJIOM C PaKOBHHAME
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D. rostriformis. Jlns uateprana 1.1-1.25 M nonydyeHa panoyniepoiHas JaTHPOBKa
11590+240 BP (MOAH-791).

Croii 4 ipejicTaBieH B BepxHel yactu (2,25-2,5 M) meckoM co meOHeM, raJibKoi
U JICTPUTOM pakoBUH Dreissena, B HUxkHel yactu (2,25-3,0 M) — 3T0 TEMHO-CEpBIit
TUTOTHBINA HMJI ¢ pakoBUHaMU D. rostriformis. J1nst uatepsana 2,75-2,8 M momyuena
panuoymiepoaHas gatuposka 26950 yrs BP (MOAH-162).

Croii 3 1 4 COOTBETCTBYET T03/IHEHOBOIBKCHHCKOMY U PAaHHEHOBOIBKCHHCKOMY
9TaIy pa3BUTHs HOBOIBKCHHCKOTO 03€pa, COOTBETCTBEHHO.

OTtnoxenus, BCkpbIThle B CkB. 2363 npenicraBiensl Tpems ciosMu. dopaMuHu-
(epoBsIii aHanu3 nposescH B 17 oOpasiax.

Crnoit 1 (0-0,3 M) mpencTaBieH CBETIO-CEPHIM MJIOM C MHOTOUMCICHHBIMU pa-
koBuHaMu M. phaseolinus. KonuuecTBo BU0B (opamMuHH(Ep MOCTSIICHHO yBEIHU-
YUBACTCS OT 2 B MOMOIIBE €05 10 7—12 B ero kpoeie. B pa3HbIX "acTax cios J0-
MUHHPYIOT CTPUKTOIBPUTATIMHHBIC U MTOJIUTAIMHHbBIC (hopaMHHUEpH! A. compacta,
L. vulgaris, P. lateralis, E. scabra, N. matagordanus, P. dzemetinica, Elphidium
ponticum, A. perlucida, C. poeyanum (puc. 2).

Croii 2 (0,3—04 M) npeacTaBieH paKyIIeqHbIM IETPUTOM U COAEPKUT JIBA LIUPO-
KO3BpUTATUHHBIX Bua popamunudep 4 tepida v H. anglica.

Croit 3 (0,4-2,0 M) mpeAcTaBlIeH MepecIanBaHUEM aJICBPUTOBOTO HJIA U AJICB-
PUTOBOTO U3BECTKOBOTO mecka. M3 dopamunudep 3nech oOHapyxeHbl 4. tepida n
P. martkobi tschaudicus, yxa3biBasi HA HOBOOBKCUHCKUI BO3pacT CJIOSI.

B Ckag. 2362, onucanHoii u n3o0paxxeHHo# B padore Yanko-Hombach et al. [26],
BBIJIENISICTCS 4 CIIOsI, KOTOPBIE HECOTJIACHO 3aJeraroT Apyr Ha apyre. ®opamununde-
POBBII aHAJIN3 BBITIOJIHEH 3TUM aBTOpOM B 18 oOpasmax.

Crnoit 1 (01,2 M) mpencTaBieH UIOM CBETIOCEPHIM aIEBPUTOBBIM C OOMIIHEM
pakoBuH M. phaseolinus BBepxy, M. galloprovincialis B cepenune u Cardium edule
BHU3Y crnosi. Kommieke hopamunudep BritodaeT 16 CTPUKTOIBPUTATMHHBIX U T10-
JUTAIMHHBIX BUIOB CPEAM3EMHOMOPCKOTO IeHe3nca. B BepxHel yacTu cios 1oMu-
HUPYIOT A. compacta u P. lateralis, B cepenune — A. compacta u C. parkerae, B
HIDKHEH yacTu — A. tepida v E. ponticum. IKCTpanoaupoOBaHHbIN paroyTICPOTHBIN
BO3pacT nogomBkI cios 10 300 BP.

Croii 2 (1,1-2,7 M) npencTaBieH UiIoM TEMHO-CEPhIM aJIeBPUTOBBIM C OOUIIHEM
pakoBUH MOJUTHOCKOB D. rostriformis distincta v D. polymorpha. ®opamunudepbt
NpeaCTaBieHbl A. caspica u P. martkobi tschaudicus.

Croii 3 (2,7-4,0 M) npencTaBieH UiIOM TEMHO-CEPhIM aJIeBPUTOBBIM C OOUIIHEM
paKoBUH MOJUTIOCKOB D. rostriformis distincta v D. polymorpha. JJoMUHaHTHBIM BH-
JoM cpenn hopamuHU(Ep SBISIETCS TONIBPUTATHHHBIN KaCIIUACKUH BUI Ammonia
caspica. PanuoyrineponHblii Bo3pacT moaomBel cios (2,5-2,65 m) 20740 (MOAH-
155). JlanHbIi ciI0M MMeeT paHHEHOBO3BKCHMHCKMN Bo3pacT. ConeHOCTh OacceifHa
He npeBbimana 5—6 PSU.

Croit 4 (4,0-5,0 M) ipeIcCTaBICH UJIOM TEMHOCEPHIM AJIEBPUTOBBIM C OOMIHEM
pakoBUH MOJLTIOCKOB D. polymorpha v Cardium edule. KonndyectBo BUI0B popamu-
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HU(ep yBenUuuBaeTcs 10 13 BUIOB 3a CUET MOSBICHUS CPEIN3EMHOMOPCKAX UMMH-
IPaHTOB, HATIPUMEP CTPUKTOIBPUTAIMHHOTO N. matagordanus. PaauoyriepoaHbrit
BO3pacT moxommBsl ciost (4,75-5,0 m) 27 295 (MOAH-155). Jlauuslii cioit umeer
TapXaHKyTCKUH BO3pacT W ObUI COPMHUPOBAH B YCIIOBHS OTPAaHHMUYCHHOM CBSI3U CO
CpenuzeMHbIM MoOpeM. Bo BceX BBIIICOMUCAHHBIX CKBAXKMHAX OTIOKEHHS ITOTO
BO3pacTa He 0OHAPYKEHBI, BO3MOYKHO, U3-3a MX HEAOCTATOYHOM MOIIHOCTH.

CoJieHOCTHh HOBOIBKCHHCKOTO 03epa. ®opamunudepsl He MpUcocoOIeHbl K
JKM3HH B IPECHOM cpene. Kak mpaBuiio, rpaHuiia MeXIay COJIOHOBATON M MPECHOBO-
JHOH cpenoil 00MTaHusl OTMEYAeTCs TI0 UX MCUYE3HOBEHUIO, 32 HCKITIOUCHHEM aJljIo-
TPOMUUJ] C OPTaHOTEHHBIMU CTCHKaMU [23], KOTOpBIC B UCCIETOBAHHOM MaTepHalie
HE 0OHAPYKEHBI.

[To 5TO# NpUYKHE HATMYUE OTHOCUTENBHO pa3HOOOPa3HBIX U3BECTKOBBIX (opa-
MuHH(]Ep MpearnonaraeT, 4To HOBOOBKCHHCKHUN 0acCeiH He MOKET ObITh MPECHOBO-
JHBIM, a SIBJSIETCSI COJIOHOBATO BOIHBIM. [1aleOHTONOTHUECKUE M TEOXUMHUYECKUE
(coneHoCTh MOPOBBIX BO) AaHHBIC HAXOAATCS B TIOJTHOM COTJIACHHU C TIaJICOHTOJIOTH-
YECKHUMH JIaHHBIMU [27].

TeM He MeHee, CTOPOHHHUKHU THIIOTE3bl O KaracTpoduueckoM [20, 21, 22] wnu
obicTpoMm [14, 24] 3aromieHnn YUepHOro Mopsi Ha TPaHMIIC HOBOEIBKCUHA M TOJIO-
LIEHa HACTaWBalOT Ha TOM, YTO HOBOJBKCHHCKOE 03€pO OBLJIO MPECHOBOIHBIM 3a
CUET TIOCTYIUICHHS B HETO O'POMHOT0 KOJIMYeCTBA MPECHON BOIBI OT TastHUS JICIs-
HOW Ianku Ha npoTsbkernn Melt Water Pulse 1. DTo npeanonoskenne 0CHOBaHO Ha
yoexnenuu, uro D. polymorpha w D. rostriformis sSBISIFOTCSI UHAUKATOPaMH TIpec-
Holi Bozbl. OfiHAKO, B cCOBpeMeHHOM KacmuiickoM Mope 3TH MOJITFOCKH TEPEHOCST
conenocth 10 13 PSU, ananornuno ocrpakogam Loxoconcha lepida n ¢popamuHu-
dbepam A. caspica, 0OHAPYKEHHBIX COBMECTHO C IPEiCCEHaMU B KOJIOHKaX JOHHBIX
OTJIOKECHUM.

Takum 00pa3om, COIEHOCTh HOBOIBKCHHCKOTO Oacceiina konebanack ot 7-8 PSU
B parHeMm 110 12 PSU B nmo3anem HOBo?BKCUHE. [I0BBIIEHNE COTCHOCTH MPOUCXOIH-
JIO 32 CUET KAaCTIUIMCKON TpaHCTPECCUu, KOTopast umena mecto B paitone 14 000 net
ToMy Hazan [26, 27].

Tpancdopmanusi coJI0HOBATO BOJAHOI0 HOBOIBKCHMHCKOIO o3epa B UepHoe
mope. Eciu Obl He ObL10 nipuToka u3 CpenuzeMHoro Mops 1o 7,2 ka BP unu 8,4 ka
BP [20, 21, 22] (B cOOTBETCTBHH C MEPBHIM U BTOPBIM CIICHAPUSMH KaTtacTpodu-
YeCKOro 3aTorieHns: YepHOTo MOpsi), HUKaKhe CpeAn3eMHOMOPCKHE UMMUTPAHTHI
HE MOIJIM ObI MPHCYTCTBOBATh B OTIIOXKCHUSIX peBHee, ueM 8,4 ka BP. Onnaxo, kak
[TOKa3bIBAIOT HAIIIM M IPYTHX aBTOPOB HCCIEN0BaHus [26, 27], cpean3eMHOMOpPCKIE
WMMHTPAHTHI IPUCYTCTBYIOT B OTIOKEHHAX mopsika 10 TeIC. JIeT Ha3aa (Hanpumep,
cKB. 2362). Ecnu Obl KOIOHU3AIMSI HOBOABKCHHCKOTO 03€pa CPEIM3EMHOMOPCKUMH
HMMHTpaHTaMy Obuta OBl KaracTpouyecKu ObICTPOH, HaOIIOAanoch OBl pe3Koe
yBeIMUEHHE BUIOB (hopaMUHU(EpP, OCTPaKo U MOJUTIOCKOB. OIHAKO MX pa3HooOpa-
3He ¥ YHCICHHOCTD IMOBBIIIACTCS MOCTENIEHHO, @ HE CKaYKO0Opa3Ho.
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BbIBObI

OcobeHHocTH pacnpenencHus hopamuHudep, ocTpakos, MojutrockoB u HIIII B
M3yYCHHBIX T€OJIOTMUYECKUX pa3pe3ax, MO3BOJSIET PEKOHCTPYUPOBATH COICHOCTD HO-
BOZBKCHHCKOTO 03€epa U ero Tpancdopmanuio B YepHoe MOpe Ha IpaHHILIE TTIO3/THETO
HEOIUIEHCTOLIEHA U FOJIOLIECHA.

1. I'panuma Mexly BEpXHUM HEOIUIEHCTOLIEHOM M T'OJIOLIEHOM JISKUT B paiioHe
9-10 TeIC. NIeT Ha3aA. DTa TpaHUlla HOCHUT TIOCTETICHHBIN XapakTep TpaHchOopMauu
OacceiiHa OT COJIOHOBaTOBOJTHOTO HOBOIBKCHHCKOTO 03€pa B MOJTYMOPCKOH, a 3aTeM
MOPCKOM BOZIOEM B XOJI€ IOCTENEHHON CPEIU3EMHOMOPCKON TPAHCIPACCUU B TOJIO-
LECHE.

2. YBenn4eHue CoJACHOCTH MPOUCXOIMIIO MTOCTENeHHO Ha MpoTshkeHun 3600 rer,
IpU ITOM CKOPOCTH NMPOHHKHOBEHHSI MOPCKOHM BOIBI cocTamisiia mopsiaka 0,05—
1,7 em a! [27].

3. TononieHoBast MOpCKast TpaHCTPECCHs HOCHIIA IPOTPECCUBHBIN XapakTep, yCH-
JIMBAsICH 110 MEpe Mepexoia OT PAHHETO A0 MO3/IHETO TONOLeHA.

4. IIpoBeneHHOE BHICOKOpPA3PELIAIOIEE UCCIECIOBAHUE CKB. 38 CONEPKUT HOBBIC
JAHHBIC O MOCIETHUX CTPAHUIAX PA3BUTHsI COJIOHOBATO-BOJHOTO HOBOABKCHHCKOTO
03epa, KOTOpbIe OTCYTCTBYIOT OOJIbIICH YacThIO B IPYTHX KOJOHKAX.

5. I3MeHeHus B koMIieKcax (hopaMuHU(Ep Ha TpaHUIle TUICHCTOLEHA U TOJIoLe-
Ha 3aBUCAT OT Qaunu. OHK Oosiee BBIPAKEHBI B MOPCKHUX (DaIMsIX, YeM B MEJIKOBO-
JHBIX, 0COOCHHO B 00JIACTSIX, TIOIBEPKCHHBIX BIMSIHHUIO MAJICOPEK.

6. [TanuHonorn4eckre AaHHble OMPEACISIIOT XOJOAHBIN KITMMAT C BBICOKOH KOH-
LEHTpaLUel MBUIBIBI JECHBIX AEPEBbEB, BOJHBIX PACTCHHUH U TPaB B KOHIIE HOBOJBK-
CHHCKOT'O BPEMCHH.

baaronapnoctu. Jlannas pabora sBiserca BkiaagoM B npoekTsl UNESCO-
TUGS-IGCP 521, 610, INQUA 0501, INQUA IFG 1709F SACCOM, a Takxe roc.
oromkeTHy0 Temy NeS57, punancupyemyto MOH YkpauHsi.

ABTOp BBIpaKaeT OJarofapHOCTh HAyYHOMY PYKOBOJHUTENIO Tpodeccopy
B. B. fIHko 3a 3aMeuyaHus pyU HANMCAaHWUU JAaHHOM CTaTbu, KOTOPHIE CYILIECTBEHHO
VAYUIIHIA €€ CoAepIKaHue, a TaKkKe 3a (aKTHICCKH MaTeprall 1o CKBaKnHaM 00JI-
rapckoro menbda.

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPBI

1. Banabanos M. I1. Hoselimas ncropus GOpMHUPOBAHHUS WHKEHEPHO-TCOJOTHYECKHX YCIOBUH M
JIOJITOCPOYHBIN MPOTHO3 pa3BHUTHs OeperoBoii 3oubl n-oBa [Tumynna [Texcr] / U. T1. banabanos,
b. JI. Ksupksenus, A. b. Ocrposckuii ; — Tounucn : Mennuepe6a, 1981. —202 c.

2. Teonorus u ruaponorus 3ananaHoit yactu YepHoro mops [Tekcr] / otB. pen. f. ManoBunkuii ;
Codwust : Bonrapckas Akanemust Hayk, 1979. — 294 c.

3. Hnosemyes FO. M. Teoxpononorust u (annaibHble KOMIUIEKCHI TosoieHa YepHOMOpCKoii odnacTn
[Teker] / 1O. 1. Uno3emues, S. K. Jlyuus, D. B.Co6oroBuy // M3yueHne reonorndeckoil ucto-
PHH U IIPOLIECCOB COBPEMEHHOTI0 ocaKkoHakoruieHus YepHoro u banruiickoro mopeii. — K: Hayk.
Jymxa, 1984. -4 1. - C. 103-113.

4. Heseccras JI. A. TloznHedeTBEpTHYHBIE BYCTBOPYATHIE MOJUTIOCKH UEpHOro MOps; X CHCTEMa-

138



ISSN 2303-9914. Bicuuk OHY. Cep.: ['eorpagiuni Ta reonoriyni Hayku. 2019. T. 24, Bum. 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

tuka u exooris [Teker] / JI. A. Heecckas // Tpyner [1aneoHTOI0rn4eCKOro HHCTUTYTa AKajie-
muu Hayk CCCP. — M. : Hayka, 1965. — 398 c.

Anko B. B. loznneuersepriunsie popamunudepsr Yeproro mops [Texcer] / B. B. fuko, T. C. Tpo-
unkas. — M. : Hayka, 1987. — 136 c.

Anko B. B. Crparurpadus 4eTBepTHUHbIX OTI0KeH!IH KaBKka3ckoro menbha 1 KOHTHHEHTaJIbHOTO
cxitona Yepuoro mMopst 1o mukpodayne [Texct]/ B. B. Suxo, JI. B. I'pamoBa // CoBetckast reoo-
rust. — 1990. — T. 2.— C. 60 —71.

Aksu A. E. Last Glacial-Holocene paleoceanography of the Black Sea and Marmara Sea: stable
isotopic, foraminiferal and coccolith evidence [Tekct] / A. E. Aksu, R. N. Hiscott, M. A. Kaminski
[ta in.] // Marine Geology. — 2002. — Ne190. — P. 119-149.

Ankindinova, O. High-resolution Sr-isotopic evolution of Black Sea water during the Holocene:
Implications for reconnection with the global ocean [Tekct] / O. Ankindinova, R. N. Hiscott,
A. E. Aksu, V. Grimes // Marine Geology. —2019. — Ne407. — C. 213— 228.

Dolukhanov P. Dynamics of the coastal North Black Sea area in Late Pleistocene and Holocene
and early human dispersal [Tekct] / P. Dolukhanov, S. Kadurin, E. Larchenkov// Quaternary Inter-
national. — 2009. — Ne197. —-B. 1-2. — C. 27— 34.

Hiscott R. N. Deltas south of the Bosphorus Strait record persistent Black Sea outflow to the Mar-
mara Sea since ~10 ka [Teker] / R. N. Hiscott, A. E. Aksu, D. Yasar [ra in.] / Marine Geology.
—2002. — Ne190. — C. 95— 118.

Hiscott R. N. The Marmara Sea gateway since ~16 ky BP: Non-catastrophic causes of paleocean-
ographic events in the Black Sea at 8.4 and 7.15 ky BP [Texct] / R. N. Hiscott, The Black Sea
Flood Question: Changes in Coastline, Climate and Human Settlement. — Dordrecht: Springer,
2007.—P. 89— 117.

Kondariuk T. On the question of the Pleistocene-Holocene boundary on the northwestern shelf of
the Black Sea based on micropaleontological data [Tekct] / T. Kondariuk, I. Mudryk // Proceed-
ings of UNESCO — IUGS — IGCP 610 and INQUA IFG POCAS Joint Plenary Conference and
Field Trip, October 14-21, 2018, Antalya, Turkey. — Istanbul : Dokiiman Evi, Avcilar, 2018, —
P. 88— 93.

Kondariuk T. Paleoenvironmental reconstructions at the Pleistocene-Holocene boundary in the
Black Sea based upon on benthic foraminifera [Texcr] / T. Kondariuk // Proceedings of UNES-
CO - 1UGS — IGCP 610 and INQUA IFG POCAS Joint Plenary Conference and Field Trip, Octo-
ber 1-9, 2017, Palermo, Italy. — Palermo : University of Palermo, 2017. — P. 98-102.

Lericolais G. Waterlevel fluctuations in the Black Sea since the Last Glacial Maximum [Texct] /
G. Lericolais, I. Popescu, F. Guichard [ra in.] // The Black Sea Flood Question: Changes in Coast-
line, Climate and Human Settlement. — Dordrecht: Springer, 2007. — P. 437—452.

Major C. Constraints on Black Sea outflow to the Sea of Marmara during the last glacial-inter-
glacial transition [Texcr] / C. Major, W. B. F. Ryan, G. Lericolais [ra in.] // Marine Geology. —
2002. — Ne90. — C. 19— 34.

Mudie PJ. Atlas of modern dinoflagellate cyst distributions in the Black Sea Corridor: from Aege-
an to Aral Seas, including Marmara, Black, Azov and Caspian Sea [Texct] / P.J. Mudie, F. Marret,
K.N. Mertens [ra in.] / Marine Micropaleontology. —2017. — Ne 134. — C. 1-152.

Mudryk 1. Palynology and paleoecological interpretation of Core 38, Palaco-Dneister valley,
Northwestern Black Sea: initial results of pollen, dinocyst and NPP studies [Tekcr] / I. Mudryk,
P. J. Mudie // Abstract Book PAGES-OSM 2017, Zaragoza, Spain, 9—13 May, 2017, From the
Mediterranean to the Caspian: palacoclimate variability, environmental responses and human
adaptive strategies, Session 4: ID: 01513, 04.

Panin N. Danube river sediment input and its interaction with the northwestern Black Sea Results
of EROS-2000 and EROS-21 projects. [Tekcr] / N. Panin, D. Jipa // Geo-Eco-Marina. — 1998. —
No 3. - P. 23-35.

Panin N. Danube River sediment input and its interaction with the north-western Black Sea
[Tekcr] / N. Panin, D. Jipa // Estuarine, Coastal and Shelf Science. — 2002. — Ne54. — P. 551-562.

139



ISSN 2303-9914. Bicauk OHY. Cep.: T'eorpacgiuni Ta reonoriuni Hayku. 2019. T. 24, urr. 2

20.

21.

22.

23.

24.

25.

26.

27.

Ryan W. B. F. An abrupt drowning of the Black Sea shelf [Texcr] / W.B.F. Ryan, W.C. Pitman,
C.O. Major [ra in.] / Marine Geology. — 1997. — Ne138t0 —B. 1-2. — C. 119-126.

Ryan W. B. F. Catastrophic flooding of the Black Sea [Texct] / W. B. F. Ryan, C. O. Major, G. Le-
ricolais [Ta in.] // Annual Review of Earth and Planetary Sciences. —2003. —Ne 31. — C. 525—554.
Ryan W. B. F. Status of the Black Sea flood hypothesis [Tekct] / W. B. F. Ryan // The Black Sea
Flood Question: Changes in Coastline, Climate and Human Settlement. — Dordrecht: Springer,
2007. — P. 63-88.

Sen Gupta B. K. Foraminifera in marginal marine environments [Tekct] / mox pex. B. K. Sen
Gupta // Modern Foraminifera. — Dordrecht: Kluwer Academic Publishers, 1999. — P. 141-160.
Yanchilina A. G. Compilation of geophysical, geochronological, and geochemical evidence indi-
cates a rapid Mediterranean-derived submergence of the Black Sea's shelf and subsequent substan-
tial salinification in the early Holocene [Teker] / A. G. Yanchilina, W. B.F Ryan, J. F. McManus [Ta
in.] // Marine Geology. — 2017. — Ne383. — C. 14-34.

Yanko-Hombach V. Benthic foraminifera indicate environmental stress from river discharge to
marine ecosystems: example from the Black sea [Tekcr] / V. Yanko-Hombach, T. Kondariuk, I.
Motnenko // Journal of Foraminiferal Research. — 2017. — Ne47. — C. 70-92.

Yanko-Hombach V. Controversy over Noah’s Flood in the Black Sea: geological and foraminiferal
evidence from the shelf [Texct] / V. Yanko-Hombach // The Black Sea Flood Question: Changes in
Coastline, Climate and Human Settlement. — Dordrecht: Springer, 2007. — C. 149—203.
Yanko-Hombach V. Holocene marine transgression in the Black Sea: New evidence from the
northwestern Black Sea shelf [Tekcr] / V. Yanko-Hombach, P. J. Mudie, S. Kadurin [ra in.] //
Quaternary International. — 2014. — Ne345. — C. 100-118.

REFERENCES

Balabanov, I. P., Kvirkveliya, B. D., Ostrovskiy, A. B. (1981), Noveyshaya istoriya formirovaniya
inzhenerno-geologicheskikh usloviy i dolgosrochnyy prognoz razvitiya beregovoy zony poluos-
trova Pitsunda [Recent history of the development of engineering-geological conditions and long-
time forecast for the coastal zone of the Pitsunda Peninsula], Tbilisi: Metsniereba, 202 p.
Malovitskiy, Ya., ed. (1979), Geologiya i gidrologiva zapadnoy chasti Chernogo morya, [Geology
and hydrology of the western part of Black Sea), Sofia: BAS, 294 p.

Inozemtsev, Yu. L., Lutsiv, Ya. K., Sobotovich, E.V. (1984), “Geokhronologiya i fatszial 'nye kom-
pleksy golotsena Chernomorskoy oblasti” [“Geochronology and facies complexes of the Holocene
of the Black Sea region”] lzuchenie geologicheskoy istorii i protsessov sovremennogo osadkona-
kopleniya Chernogo i Baltiyskogo morey [Studying the geological history and processes of mod-
ern sedimentation of the Black and Baltic Seas], Kiev: Naukova Dumka, pp. 103—113.
Nevesskaya, L. A. (1965), Pozdnechetvertichnye dvustvorchatye mollyuski Chernogo
Morya, ikh  sistematika i  ekologiva [Late  Quaternary  bivalve — molluscs  of
the Black Sea, their systematics and ecology], Trudy Paleontologicheskogo
Instituta Akademii Nauk SSSR, Moscow: Nauka, vol. 105, 398 p.

Yanko, V. V., Troitskaya, T. S. (1987), Pozdnechetvertichnye foraminifery Chernogo morya [Late
Quaternary Foraminifera of the Black Sea], Moskow: Nauka, 136 p.

Yanko, V. V., Gramova, L. V. (1990), Stratigrafiya chetvertichnykh otlozheniy Kavkazskogo shelfa
i kontinentalnogo sklona Chernogo morya po mikrofaune [Stratigraphy of the Quaternary sedi-
ments of the Caucasian shelf and continental slope of the Black Sea on microfauna], Soviet Geol-
ogy, vol. 2, pp. 60-78.

Aksu, A. E., Hiscott, R.N., Kaminski, M. A. (2002), Last Glacial-Holocene paleoceanography
of the Black Sea and Marmara Sea: stable isotopic, foraminiferal and coccolith evidence, Marine
Geology, No. 190, pp. 119-149.

Ankindinova, O., Hiscott, R. N., Aksu, A. E., Grimes, V. (2019), High-resolution Sr-isotopic evo-
lution of Black Sea water during the Holocene: Implications for reconnection with the global

140



ISSN 2303-9914. Bicuuk OHY. Cep.: ['eorpagiuni Ta reonoriyni Hayku. 2019. T. 24, Bum. 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ocean, Marine Geology, No 407, pp. 213—228.

Dolukhanov, P., Kadurin, S., Larchenkov, E. (2009), Dynamics of the coastal North Black Sea area
in Late Pleistocene and Holocene and early human dispersal, Quaternary International, vol. 197,
No. 1-2, pp. 27— 34.

Hiscott, R. N., Aksu, A. E., Yasar, D., Kaminski, M. A., Mudie, P. J., Kostylev, V. E., MacDonald,
J.C, Isler, F. 1., Lord, A. R. (2002), Deltas south of the Bosphorus Strait record persistent Black
Sea outflow to the Marmara Sea since ~10 ka, Marine Geology, No. 190, pp. 95— 118.

Hiscott, R. N., Aksu, A. E., Mudie, P. J., Kaminski, M. A., Abrajano, T., Yasar, D. (2007), “The
Marmara Sea gateway since ~16 ky BP: Non-catastrophic causes of paleoceanographic events in
the Black Sea at 8.4 and 7.15 ky BP”, V. Yanko-Hombach, A. S. Gilbert, N. Panin, P. M. Dolukha-
nov, eds., The Black Sea Flood Question: Changes in Coastline, Climate and Human Settlement,
Dordrecht: Springer, pp. 89-117.

Kondariuk, T., Mudryk, 1. (2018), On the question of the Pleistocene-Holocene boundary on the
northwestern shelf of the Black Sea based on micropaleontological data, Proceedings of UNESCO
- IUGS — IGCP 610 and INQUA IFG POCAS Joint Plenary Conference and Field Trip, October
14-21, 2018, Antalya, Turkey, pp. 88— 93.

Kondariuk, T. (2017), Paleoenvironmental reconstructions at the Pleistocene-Holocene boundary
in the Black Sea based upon on benthic foraminifera, Proceedings of UNESCO - [UGS — IGCP
610 and INQUA IFG POCAS Joint Plenary Conference and Field Trip, October 1-9, 2017, Paler-
mo, Italy. — Palermo : University of Palermo, pp. 98-102.

Lericolais, G., Popescu, 1., Guichard, F., Popescu,S.-M., Manolakakis, L. (2007), “Waterlevel fluc-
tuations in the Black Sea since the Last Glacial Maximum”, V. Yanko-Hombach, A. S. Gilbert,
N. Panin, P. M. Dolukhanov, eds., The Black Sea Flood Question: Changes in Coastline, Climate
and Human Settlement, Dordrecht: Springer, pp. 437—452.

Major, C., Ryan, W. B. F., Lericolais, G., Hajdas, 1. (2002), Constraints on Black Sea outflow to the
Sea of Marmara during the last glacial-interglacial transition, Marine Geology, No. 90, pp. 19— 34.
Mudie, P. J., Marret, F., Mertens, K. N., Shumilovskikh, L., Leroy, S. A. G. (2017), Atlas of mod-
ern dinoflagellate cyst distributions in the Black Sea Corridor: from Aegean to Aral Seas, includ-
ing Marmara, Black, Azov and Caspian Sea, Marine Micropaleontology, vol. 134, pp. 1-152.
Mudryk, 1., Mudie, P. J. (2017), Palynology and paleoecological interpretation of Core 38, Pa-
laco-Dneister valley, Northwestern Black Sea: initial results of pollen, dinocyst and NPP studies,
Abstract Book PAGES-OSM 2017, Zaragoza, Spain, 9-13 May, 2017, From the Mediterranean to
the Caspian: palaeoclimate variability, environmental responses and human adaptive strategies,
Session 4: ID: 01513, 04.

Panin, N., Jipa, D. (1998), Danube river sediment input and its interaction with the northwestern
Black Sea Results of EROS-2000 and EROS-21 projects, Geo-Eco-Marina, No. 3, pp. 23-35.
Panin, N., Jipa, D. (2002), Danube River sediment input and its interaction with the north-western
Black Sea, Estuarine, Coastal and Shelf Science, No. 54, pp. 551-562.

Ryan, W. B. F., Pitman, W. C., Major, C. O., Shimkus, K., Moskalenko, V., Jones, G.A., Dimitrov,
P., Goriir, N., Saking, M., Yiice, H. (1997), An abrupt drowning of the Black Sea shelf, Marine
Geology, vol. 138, No. 1-2, pp. 119-126.

Ryan, W. B. F., Major, C. O., Lericolais, G., Goldstein, S. L. (2003), Catastrophic flooding of the
Black Sea, Annual Review of Earth and Planetary Sciences, No. 31, pp. 525-554.

Ryan, W. B. F. (2007), “Status of the Black Sea flood hypothesis”, V. Yanko-Hombach, A. S. Gil-
bert, N. Panin, P. M. Dolukhanov, eds., The Black Sea Flood Question: Changes in Coastline,
Climate and Human Settlement, Dordrecht : Springer, pp. 63—88.

Sen Gupta, B. K. (1999), Foraminifera in marginal marine environments, B.K. Sen Gupta, ed.,
Modern Foraminifera, Dordrecht : Kluwer Academic Publishers, pp. 141-160.

Yanchilina, A. G., Ryan, W. B. F., McManus, J. F., Dimitrov, P., Dimitrov, D., Slavova, K., Fi-
lipova-Marinova, M. (2017), Compilation of geophysical, geochronological, and geochemical
evidence indicates a rapid Mediterranean-derived submergence of the Black Sea's shelf and subse-

141



ISSN 2303-9914. Bicauk OHY. Cep.: T'eorpacgiuni Ta reonoriuni Hayku. 2019. T. 24, urr. 2

25.

26.

27.

quent substantial salinification in the early Holocene, Marine Geology, No. 383, pp. 14-34.
Yanko-Hombach, V., Kondariuk, T., Motnenko, I. (2017), Benthic foraminifera indicate environ-
mental stress from river discharge to marine ecosystems: example from the Black Sea, Journal of
Foraminiferal Research, No. 47, pp. 70-92.

Yanko-Hombach, V. (2007), “Controversy over Noah’s Flood in the Black Sea: geological and for-
aminiferal evidence from the shelf”, V. Yanko-Hombach, A. S. Gilbert, N. Panin, P. M. Dolukha-
nov, eds., The Black Sea Flood Question: Changes in Coastline, Climate and Human Settlement,
Dordrecht: Springer, pp. 149—203.

Yanko-Hombach, V., Mudie, P. J., Kadurin, S., Larchenkov, E. (2014), Holocene marine trans-
gression in the Black Sea: New evidence from the northwestern Black Sea shelf, Quaternary
International, No. 345, pp. 100—118.

Hapiiima 16.11.2019

T. O. Konnapiok, daxisers [laneonronorivnoro mysero
OnecbKuii HaIllOHATIBHUN YHIBepcHTeT iMeHi 1. I. MeuHuKORBa,
ByJ1. /IBOopsHChKa, 2, Oneca, 65082, Ykpaina

tanya kondaruk@ukr.net

TPAHC®OPMAIIIA HOBOEBKCUHCBKOI'O O3EPA
B YOPHE MOPE HA I'PAHMIII HEOILJIEUCTOIEHY
I TOJOHEHY 3A NAJIEOHTOJIOI'TYHUMHU JAHUMU

Pesrome

B crarTi HaBeeHI pe3ynbTaTh JOCIIKCHHS CITIPHUX TUTAHB MO0 IEPEXOY BiJI Ii3-
HBOT'O HOBOEBKCHHY JI0 TOJIOIEHY B Mexxax YopHoro Mopst. OCHOBHA MeTa poOoTH —
PEKOHCTPYKILiSL BiKy, XapakTepy TpaHchopmallii Ta 3MiHU COOHOCTI YopHOTO MOps
Ha TPaHUIli Mi3HOTO HEOIJICHCTOLIEHY 1 TOJIOLEHY 3a JaHHUMHU MaleOHTOJIOTIYHOTO
(popaminidepu, ocTpakonu, MOJIIOCKH) aHAJII3y JJOHHUX BIIKIA/IB i3 3aJy4eHHSIM Ja-
HUX MPO HENHJIbLIEB] MaTiHOMOP(HU Ta paioByIJIeleBe JaTyBaHHSI.

Paiion mocrmipkeHb po3TalioBaHUil Ha MIBHIYHO-3aXiTHOMY (YKpailHCBKOMY) 1 3aXif-
HoMy (Gosrapcbkomy) mienbghi YopHOTo MOpSL.

Marepiasiom Juist MiKpOTaJ€OHTOIOTIHHOTO aHAI3Y CIYTyBaJIH KOJIOHKH CBEP/JIOBUH,
BiZiOpaHi rpaBiTaliiHO0 TPyOKOIO Ha 30BHIIIHIA yacTUHI yKpaiHcbkoro (CkB. 38) i
oonrapcekoro (Ne2345, Ne2363) menbdy Hoproro mopst. Kosonku Oyio BiniopaHo i3
oopry ykpaiacekoro HIIC «Bomomumup IMaprmny 1 6onrapeskoro HAC «Axkagemik
JI. Op6eni» B 2008 i 1976 pp, BiAmoBigHO. BCi CBep /NIOBHHU PO3TAIIOBaHI 328 MEKaMU
i300aru 100 m.

J171st NOpiBHSIHHSL BUKOPUCTAHO PE3yJIBTaTh TOCIIKEHb MiKpo(dayHH monepeHix J1o-
ciigHukiB.MikpodayHa fnociimpkeHa 3a metonukoro B. B. SInko. Uepenarku Biniopa-
HO MiJ] O1HOKYJISIPHUM MIKPOCKOIIOM BPYYHY, TSDKKI PIIMHU HE BUKOPHCTOBYBAJIUCE.
CBepUIOBUHHM JIOCTIJKEHO Ha MPEIMET JITOJOT], MiKpodayHH! Ta paaioByIJIelIEeBUX
naryBaHb. KoMIiekcHe 3icTaBlieHHs Pi3HOIUIAHOBHX JIaHHX JI03BOJIMIIO 3pOOUTH Ha-
CTYIHI OCHOBHI BUCHOBKH: BCTaHOBIICHO, 1110 TPaHHMIIS MK BEPXHIM HeoruieicTore-
HOM 1 TOJIOLIEHOM JISKUTH MiXk ~ 9 1 10 THC. pokiB Tomy. LIst rpaHuIs XapakTepusyeTh-
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Cs1 IUIAaBHUMU 3MiHAMU; 30UTBIIICHHS TTOKA3HUKIB COJIOHOCTI BiZI0YBaIOCs MOCTYIIOBO;
TOJIOIIEHOBA MOPCHhKA TPAHCTPECCIs Majia IPOrPECUBHUM XapaKTep; 3MiHU B KOMILIEK-
cax (opaminidep Ha rpaHHUIll TUICHCTOIICHY Ta TOJOICHY 3aJICXKaTh Bl (arliii.

Karwuosi cioBa: Hoprae mpe, naneorcorpadis, rpaHulls, rojoueH, Gopaminidepu,
ocrtpakoau, mostocku, HITIT, “C.
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TRANSFORMATION OF THE NEOEUXINIAN LAKE INTO
THE BLACK SEA AT THE NEOPLEISTOCENE - HOLOCENE
BOUNDARY ON PALEONTOLOGICAL DATA

Abstract

Problem Statement and Purpose. The transformation of the Neoeuxinian Lake into
the Black Sea at the Neopleistocene-Holocene boundary represents a considerable
interest for Quaternary geology. The age of the boundary, the character of the
transformation (gradual, gradual but with oscillations, prominent, or catastrophic),
and changes in salinity are highly controversial. The main goal of the paper is to
contribute to the controversial subjects using the high-resolution paleontological
(foraminifera, ostracoda, and mollusks) data supplemented by palynological data and
radiocarbon datings.

Data & Methods. The study area is located within the northwestern (Ukrainian) and
western (Bulgarian) shelf of the Black Sea. The material for micropaleontological
study was obtained by the coring using the Ukrainian research vessel “Vladimir
Parshin” and the Bulgarian research vessel “Academician L. Orbeli” in 2008 and
1976, respectively. All cores are located outside the isobath 100 m. The results of
previous micropaleontological investigations are used for comparison. Microfauna
was investigated according to the method of V. V. Yanko. Radiocarbon dating was
performed by AMS (Core 38) or conventional - f-counting (Core 2345) methods on
Mytilus and Dreissena shells.

Results. Foraminifera are not adapted to freshwater environment. As a rule, the border
between brackish and freshwater environment can be traced by their disappearance,
with the exception of Allogromiida species with organic tests, which were not found
in the studied material. For this reason, the presence of relatively diverse calcareous
foraminifera suggests that the Neoeuxinan lake was brackish. Geochemical (salinity
of pore water) and micropaleontological data are in full agreement.

If there would not be inflow from the Mediterranean Sea until 7.2 ka BP or 8.4 ka
BP according to the first and second catastrophic flooding scenarios of Ryan et al.,
no Mediterranean immigrants would be present in sediments older than 8.4 ka BP.
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However, they are present in sediment columns as can be seen from our and other
researchers investigations. If the colonization of the Neoeuxinan lake by Mediterranean
immigrants would be prominent or catastrophic, there would be a sharp increase in the
species diversity and quantity of foraminifera, ostracods and mollusks. However, these
parameters increase gradually. The boundary between the Upper Neopleistocene and
Holocene lies within 9 and 10 thousand years ago. The transformation of Neoeuxinan
lake into the Black Sea was gradual: from brackish to a semi-marine, and then to a
marine water body in course of the Mediterranean transgression during Holocene. The
increase in salinity occurred gradually over 3600 years, while the rate of penetration
of sea water was about 0.05-1.7 cm a’'. The Holocene marine transgression was
progressive in nature, intensifying with the transition from the early to late Holocene.
The high-resolution micropaleontological study of Core 38 provides new data on
the last pages of the development of the brackish Neoeuxinan lake that are mostly
absent in other cores. Changes in the foraminiferal assemblages on the Pleistocene —
Holocene boundary depend on the facies. They are more pronounced in marine facies
compared to shallow ones, especially in areas affected by paleorivers. Palynological
data provide evidence for cold climate at the end of the Neoeuxinian time.

Keywords: Black Sea, paleogeography, boundary, Holocene, foraminifera, ostracods,
mollusks, NPP, C.



