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B Hauaje mo3nHero ruieiicToreHa B mpeaeiax coBpeMeHHOro A3oBo-YepHoMopckoro 6acceitHa CMHXPOH-
HO C MEXJIEIHUKOBOM TpaHCTpeccueid MUPOBOTO OKeaHa pa3BUBaJIach KapaHrarckas TpaHcrpeccus. Ha oc-
HOBe aHayM3a (hayHUCTUYECKMX KOMIUIEKCOB OacceitH ObLT 0XapaKTeprU30BaH KaK caMblil TETUIBII 1 MOJI-
HOBOMIHBII 0acCeiiH MO3IHETO IICHCTOLIeHa, C COJICHOCTBIO BOMIbI, 3HAYMTEILHO MPEBHIIIAIONICH Coje-
HOCTb coBpeMeHHoro YepHoro Mopsi. Hanbosiee monHasi mocienoBaTeIbHOCTh OCaAKOB TPaHCTPECCUU
obOHapykeHa B pa3pe3e DIbTUTEH, PacIloIOXKeHHOM Ha 3amagHoM Imodepexbe KepueHckoro rmponausa. Paz-
pe3 ObLUT HEOMHOKPATHO U3ydeH. BoiblIMHCTBO najeoreorpauiecKrux 3aKJIIOYeHU 0 pa3BUTUN KapaH-
raTCKoOi TPaHCTPECCHUU IaHO HA OCHOBE aHAJIM3a ero oTJiokeHUit. OJHAKO BBUIY OOJIBILION MPOTSIKEHHO-
CTH, (haasbHON U3MEHYMBOCTU pa3pe3a M HeJoCTaTKa reOXpOHOJOTMYECKUX NaHHBIX OJHO3HAYHOTO
MHEHHUSI O TOM, KaK COOTHOCSITCSI OTJIOXKEHUSI B pa3pe3e, KAKOMy KOJIMYECTBY (ha3 KapaHTraTCKOU TpaHC-
rPECCUU OHU COOTBETCTBYIOT, KAKOB MX BO3PAcCT, 10 CUX IMop HeT. Lleabio paGoThI SIBJISIETCS TTOJIydeHUE XPO-
HOJIOTMM OCaIKOHAKOILICHMS I0XKHOH (TOOSUYMKCKOIT) YaCTH CTPATOTUITMUECKOIO pa3pe3a DJIbTUTeH, KOTO-
pasi TIONABJISIIOIIMM OOJIBIITMHCTBOM HMCCJIeIoBaTe/iel MPUHUMAETCs 32 OTJIOXKEHMSI TIepBoii (ha3bl KapaH-
ratckoi Tpancrpeccun. IlonydeHo 17 qoMuHECHEHTHBIX OJaTUpoBOK 110 kBapiy (OCJI) u mo mojeBbIM
mmaraM (MKCJI, pIRIR,q(): neBATH U3 TaryHHO-MOPCKUX U MPUOPEXHO-MOPCKUX OTJIOKEHUI U BOCEMb
U3 BbILLIEJIeXallleld JIeCCOBO-MMOUBEHHO Tonu. buoctpaturpaduyeckuii aHanus MajakodayHbl TOATBEP-
VT TIPUHAJIEXKHOCTh BCKPBITHIX B pa3pe3e MOPCKUX OTIOXEHUI KapaHraTCKOi TpaHcrpeccuu YepHoro
mopsl. Pesynbrater OCJI-gpaTtupoBaHus ITOKa3aI, YTO B IOXKHOI YacTy pa3pe3a DIbTUTSH BBIICISICTCS TPU
LIMKJIa JIATYHHO-IIPUOPEXHO-MOPCKOTO OCaaKOHaKoruieHus: BodpactoM 135—130 Teic. 1. (MUC 6—
MMUCSe), 130—115 ThIC. 1. (MHUC Se) u 11595 tIc. 1. (MUC 5d-c). HakomeHue BepxHeit cybaspaibHOit

TOJIIIM Ha4YaJIOCh HEC paHEEC 95 ThIC. JI. H.

Karoueswvie crosa: KepueHckuii mpoiavB, DJIbTUTEH, 03. ToOeUMKCKOe, TTO3AHUI TIeHCTOlLeH, Majlakoday-

Ha, MUKYJINHCKOC MECXKJICIHUKOBLE

DOI: 10.31857/S2587556623010156, EDN: LUTYUQ

BBEIAEHUE

B Havajie mo3nHero 1ieiicTolieHa B Iipeaesiax co-
BpeMeHHOTro A30Bo-YepHOMOpPCKOro dacceitHa CUH-
XPOHHO C MEXJIEAHUKOBOI TpaHCITPECCUEN MUPOBO-
ro oKeaHa pa3BUBajach KapaHraTcKasi TpaHCTpecCusl.
I1epBBIM OTIIMICaI OTIIOXKEHMS KapaHTaTCKOro bacceii-
Ha H.W. Aunpycos (1905), Ha3BaB UX TUPPEHCKUMU
IO aHAaJIOTUM C OJHOBO3pAaCTHBIMU Teppacamu Cpe-
mu3eMHoro Mops. Ilo3mHee m3ydeHUMEM KapaHTaT-
CKUX oTJIoKeHUit 3aHnManuch [1.B. @enopos (1963,
1978), JI.A. HeBecckas (1965), H.C. bmaroBonun
(1962), X.A. ApcimanoB (ApciaHoB u ap., 1972, 1983),
E.®. IlIxiokoB (I'eomorus ..., 1981), B.A. 3y6akoB
(Zubakov, 1988), . Ilonos (1983), B.B. SInko
(Auko u ap., 1990), AJI. Yenanbira (AuHamuka ...,
2002), B.H. Illenkormsic u T.d. Xpucrodopona
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(2007), E.H. bantokona (2009), A.A. Csutou (2009),
T.A. fIauna (2012, 2014), P.H. Kyp6anos (KypbaHoB
u np., 2019, 2020), A.B. CemukoneHHbIXx (CeMHKO-
JeHHbix, Kypoanos, 2020) u ap. Kapanratckuii 6ac-
CeliH OOJIBIIMHCTBOM HCCIIeIoBaTeIeii OB oXapak-
TEpU30BaH KaK CaMbIi TSTUILIN 1 TIOTHOBOIHBIIM Oac-
CEWH IO3AHEro MJIEMCTOLIEHA C COJIEHOCTbIO BO/IbI,
3HAYUTEJILHO IIPEBHIIIAIONICH COJIEHOCTh COBPEMEH -
Horo YepHoro wmops. PasButme KapaHTaTCKOM
TPAHCTPECCUU TIPOXOAUJIO HEJIWHEHO, a ¢ TpaHC-
IPECCUBHO-PETrPECCUBHLIMU (Pa3aMM, YTO OTPaKECHO
B pannaibHOM 1 (PayHUCTUIECKON N3MEHUYNBOCTH €€
OCaJKOB.

OTI0XeHUsT KapaHTaTCKOM TPaHCTPECCUU BCTpe-
YalOTCd B €CTECTBEHHBLIX OEpEeroBbIX OOHAXEHUSIX
bonrapun, Bocrounoro Kpeima, Tamanu, KaBkasa,
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Typunm, ckBaxXMHaMM BCKPBITH Ha meirbdax Yep-
HOro M A3O0OBCKOTO MOpeii, B YCTbEeBBIX 00JaCTSIX
KPYITHBIX peK, B akBaTopun KepueHCKOro mpoJjimBa 1
B 3armagHoii yactu Koaxuackoit HU3BMEHHOCTH.

Hecmotpst Ha TO, 9TO KapaHTaTCKUM OTJIOXKEHHSIM
ObLT0 1aHO Ha3BaHue Mo Mbicy Kapanrart, rae A.Jl. Ap-
xaHrenbckuM 1 H.M. CrpaxoBbeiM (1938) ObLI BblzE-
JeH ctparortui, eiie H.M. ArapycoBbiM (1905) 6b110
YCTAHOBJICHO, 4YTO HauboJjiee IOJHas II0C/IeIoBa-
TEJILHOCTb OCAaIKOB KapaHTaTCKO TPaHCTPECCUM,
BCKPBIBAIOIINXCS B 6EpEeTrOBBIX OOHAXKEHMSX, MPeEl-
CTaBJieHa B pa3pe3e DJBTUTEH, PACIIONOKEHHOM Ha
3amnagHoM Imobepexbe KepueHCKOro IponBa.

Paspes DinbTureH ObUI HEOOTHOKPATHO WM3Y4YeH
MIPaKTUYECKHU BCEMU BhIIIIEyKa3aHHBIMU UCCIIEIOBaTE-
JIIMU, MHOXECTBO Tiajieoreorpacpuueckux 3akiioue-
HUI1 O pa3BUTUM KapaHTaTCKOIM TPaHCIPECCUM JTaHO Ha
OCHOBE aHaJIN3a ero oTIoXeHn. OgHaKo BBUILY OOJb-
IIOM TIPOTSDKEHHOCTH, (alMaibHONl U3MEHYHMBOCTU
pa3pes3a 1 HeIoCTaTKa TeOXpPOHOJIOTMYeCKIX JaHHBIX
OQHO3HAYHOI'O MHEHMS O TOM, KaK COOTHOCSITCSI OT-
JIOXKECHMUSI B pa3pese, KAKOMY KOJIMYeCTBY (pa3 KapaH-
raTCKOM TPaHCIPECCUM OHU COOTBETCTBYIOT, KaKOB
X BO3pacT, 1o cux 1mop Her. Illupoko pacmpoctpa-
HeHo npeacrasieHue (JJunamuka ..., 2002; HeBecckas,
1965; Ilenkorursic u Xpuctodopona, 2007; SaKo u ap.,
1990; Zubakov, 1988; u np.), 9TO B FOXKHOM YaCTH pas3-
pe3a BCKPBIBAIOTCS OTJIOXKEHMSI TEpBOH TOOEUYMK-
CKOIl (JImMaHHOI1) (pa3bl TpaHCTPECCUM, IIPEACTaB-
JICHHbIE TTaYKOI IepecIanBaloIINXCs JIMH, aJleBpU-
TOB Y MIECKOB C 3BPUTAJIMHHOM (payHOII MOJIJTIOCKOB,
a oTJIoXeHUs1 (pa3pl MAKCMMAaJbHOTO pa3BUTHUS Ka-
paHTaTCKOM TpaHCTPEeCCUH, TIpeNCTaBIeHHbBIE pa3HO-
oOpa3HbIMU TeCKaMU, TpaBeIuTaMu, paKylIHsIKaMu1
C BKJIIOYECHMEM CTEHOTaJIMHHOI (payHbl MOJUIIOCKOB,
BCKPBIBAIOTCS B LIEHTPAJIbHOM M CEBEPHOI 4acTsIx
paspesa. I[1pu stoMm I1.B. ®enopos eiie B 1963 I. BbI-
CTYNWI C KPUTUKOI BEIAEICHMS IMMaHHBIX OCaIKOB
pa3pesa DILTUTEH KaK OTIOXEHUI MepBoii (pa3bl Ka-
paHraTcKoil TpaHCrpeccuu, T.K., MO €ro MHEHMHIO,
dauuranbHas I3MEHYUBOCTh HE SIBJISIETCS IJIsl 9TOTO
JIOCTATOYHBLIM apryMeHToM. OO0 3TOM XKe ellle paHbIIIe
rmucan u I'U. Topenkuii (1955).

IlepBast XpOHOJIOTUSI HAKOIJICHUSI KapaHTaTCKUX
OTJIOXKEHUI pa3pe3a DIBTUTEH Obljia MOJIydeHa C UC-
MOJB30BaHUEM YpaH-TOPHEBOro Meroma (ApciaHOB
u np., 1972), pe3ynapraThl OJaTUPOBaHUSI ITOKa3aIn
BO3pAacCT OTJIOXEHUI B nuamna3zoHe 85—87 ThIC. J1. H.
IMTapannenrHO MOPCKME OCAaIKU pa3pe3a ObIIIN JaTH-
pOBaHBI paguoyriepoagHbIM MeTogoM (I'eoxpoHoio-
g ..., 1974; Cemenenko, Kosamox, 1973), Bo3pacr
OTJIOKEHMIT cocTaBua 27—42 THIC. 1. DTU TaTUPOBKHA
HEe MOTYT CUMTATbCSl CKOJBbKO-HUOYIb TOCTOBEPHBI-
MU BBUIY (U3MUECKUX OrpaHUdeHuit MeTonaa. [losn-
Hee OTJIOXKEHUSI BHOBb ObLIM JaTUPOBAHBI ypaH-TO-
PUEBBIM METOJIOM, BCE NAaTUPOBKU OKa3aJUCh B MH-
TepBajie 88—129 thic. 1. H. (ApciaHoB U ap., 1972,
1983; Dodonov et al., 2000), Takke ObLIa IIPEAIIPU-
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HSTA MOMBITKA TTOJYIUTHh BO3PACT TOOCUYMKCKUX OT-
JIOXKCHU I TEPMOJIOMUHECIIEHTHBIM METOIOM, TTOJIY-
yeHa gatupoBka 205.0 + 50.0 Teic. 1. H. (Dodonov et al.,
2000).

Pazpo3HeHHbIe TaTUPOBKU, MOJYyYEHHbIE pa3HbI-
MU F€0XPOHOJIOTUYECKUMU METOIAMMU, aJIM OCHOBa-
HUE TIojlaraTh, YTO OTJIOXEHWs pa3pesda DJIbTUTECH
¢opmupoBanuck B tedeHrne MUC 5. bonee TouHbIe
BpEMEHHbIE MHTEPBAJIbI 10 CUX T1OP HE OIPENEJIeHbI,
IO CUX MOp HET MOHMMaHUs, Kak pa3HodalaaibHble
CJIOU COOTHOCSITCSI MEXKy coOOi1 B IIpeneiax pa3pesa.

B 2018 r. Hamm ObL1 TTONTy4eH psan OCJI naTupoBoK
(Kypb6anoB u ap., 2019), Omaromapsi KOTOPBIM yaa-
JIOCh YCTAaHOBUTH BO3PACTHOM AMana30H OTJIOXEHUI
LIEHTPaJIbHOM YacTu paspe3a DIIbTUTEH U BbIIEIUTH
IBe (pa3bl 0CaIKOHAKOIUICHUS.

[1epBoIii ONBIT TIOMUHECLIEHTHOIO TAaTHUPOBAHMSI
pa3pe3a DJbTUTEH IIPOAEMOHCTPUPOBAI IEpPCIeK-
TUBHOCTb IIPUMEHEHMSI 3TOr0 MeTOoAa JIJISI OIIpeaesic-
HUSI BO3pacTa KapaHTaTCKMX OTJIOXKEHUI, OTHAKO
KCCJIeIOBaHUEM ObllIa OXBauyeHa JIMIb [IEHTpalbHas
yacTb oOHaxkeHus. Lleabio HacToseid paboThI SIBJISI-
eTCsl OoIpeleseHUe Bo3pacTa U YCIOBUIT OcagKOHA-
KOIUJIEHUSI IOKHOM (TOOEUMKCKOI) 4YacTu paspesa,
KOTOpasl B IUTepaType MPUHUMAETCS 32 OTJIOXKEHUS
IIEpBOI1, caMoii paHHel, (pa3bl KapaHTaTCKOM TPaHC-
rpeccuu.

MATEPHAJIBI U METOAbI NCCITEAOBAHUA

Pazpes3 DapTureH NMpOoTSEKEHHOCTHIO OKOJIO 3.5 KM,
pacrojioxeH Mexnay c. I'epoeBckoe 1 Iepechinbio,
otaenstolieit Tobeunkckoe o3epo oT Mops (puc. 1).
D10 aOpa3smOHHBIN YCTYN, BEICOTA KOTOPOIO JTOCTH-
raeT 13—15 M, B HeM BCKPBIBAETCSI TOJIIIIA TIPEUMYIIIE-
CTBEHHO IIPUOPEKHO-MOPCKUX OTJIOXKEHUIT KapaH-
raTCKOM TPaHCIPECCHUHU, IIEPEKPHITHIX JIECCOM C IBY-
MS—TpeMsI Ccaabopa3BUTBIMM NajicorouBamMu. B
TEKTOHMYECKOM OTHOIICHUM pa3pe3 HaXOOUTCS B
IOXXHOM KpbUI€ DJIBTUTCHCKONM OpaxvaHTUKIMHAJIb-
Hoit ckianku (bmaroBonuH, 1962), Kortopast 10 cux
IIOp NpPOI0JEKaeT 1epOpMUPOBATHCS, YTO BhIpasKaeT-
Csl B IMCJIOKAIIMY MOPCKUX OCaIKOB C TUITMYHOM Ka-
panrarckoit ¢aynoit (biaaroponuH, 1962; ®denopos,
1963) 1 B BhIXO€ MAJIEOTEHOBLIX INIMH B CpeAHEl ya-
CTH pa3pe3sa.

Hamu u3ydyeHo oGHakeHUE B IOXHOI 4acTu pas-
pe3a 613 Tepechimi Tobeunkckoro o3. Mccnemona-
HUS BBINIOJHEHBI (halluajbHO-JIUTOJOTUUYECKIM, Ma-
JTaKO(PayHUCTUYECKUM U TEOXPOHOJOTMUECKUM Me-
TonamMH. AHanu3 (ayHbl MOJUTIOCKOB BBITIOTHEH B
JlaGopaTopuy HOBEMIIMX OTJIOXEHUWM U Majeoreo-
rpacdum IieiicToleHa reorpaduieckoro gaxkyiabTeTa
MTIY umenu M.B. JlIomoHOCOBA ¢ 11e1bI0 OMOCTpaTH -
rpa¢pu4ecKoro 060CHOBAHUSI T€OJOTUYECKOTO BO3-
pacTa ocagkoB Y ITOHUMAaHUS Majle03KOJIOTUIECKHX
YCIIOBUIA UX HAKOTIJICHUSI.

Nel 2023
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Puc. 1. MecTtoHaxoxaeHue pa3pe3a DIbTUTCH.

AOcoJIIoTHasT XpPOHOJIOTUS TIOJydeHa METOOOM
OINTUYECKU CTUMYJIMPOBAHHOM JIIOMUHECIICHIIUM
(OCJI). JatupoBaHue pa3HOBO3PACTHBIX OTJIOXKEHUI
BBITTOTHEHO B CKaHIMHABCKOM 1a00paTOprUM JIIOMU -
HECIICHTHOTO matupoBaHUsA OpXyCcCKOTO YHUBEPCH-
teta. OTOOpP 00Pa3IIOB IPOBOAWIICSI B TEMHOE BpEMSI
CYTOK B CBETOHETIPOHMIIAEMBIE MAKEeThl, YTOOBI MC-
KJTIOUNTH BO3IeiiCTBIE CBETa Ha 0OpasIlbl; OTACIHLHO
OTOOpaH MaTepual J1jis raMMa-CneKTpOMETPUYECKO-
ro aHanuza (AKTyajibHble TIpobJieMbl ..., 2020).
IIpenBapurenbHasi MOAroTOBKa MpoO MpoBeaeHa B
JlaGopaTopui HOBEUIIMX OTJIOXEHWA W Majeoreo-
rpacguu miekicroueHa reorpagpuyeckoro pakyabTeTa
MTY nmenu M.B. JloMoHOCOBa 1O MPUHSITOMY B
OpxyccKoM yYHUMBepcuteTe IpoTokoiy. IlogroroBka
Mpo0 BBIMOJHSJIOCH MO CTaHAAPTHON MeETOAUKe
(Kypb6anoB u np., 2019). OnpeneiaeHne 3KBUBaJIECHT-
HOI MO3bI BBIMIOJHEHO IO IMPOTOKOJY JAaTUPOBAHUS
SAR (Murray and Wintle, 2003). JltoMrMHeCLIEeHTHOE 1a-
TUpOBaHME TMPOBEIEHO IO 3epHamM Ksapoa (18—
24 anukBOTHI) M TMoJieBoro mmara (6—11 aaukKBOT)
pasmepom 180—250 mxm. M3MmepeHUsT BBIITOJHEHBI
Ha cra"ngaptHoM TJI/OCJI-pumepe Rise (momenb
DA-20). Jns1 mocTpoeHusT KpUBOIl HACHIIICHUS U
oTpenesieH!s] SKBUBAJICHTHOM HO3BI 3epHa MTOIBEPT-
JIUCh BO3NENCTBUIO U3TydYeHUs] OeTa-UCTOYHUKA —
U30ToITa CTPOHIUS-90.

IToneBoii mmnat crroco6eH HaKOIMUTh OOJIBIIIE JII0-
MUHECIEHTHOTO CUTHAJja, YeM KBapll, IO3TOMY IJISI
TeX OTJIOXKEHMIA, Tae KBapll JOCTUT IIpeaesia BO3MOX-
HOCTE HATUPOBAHUSI, XPOHOJOIUSI ITOCTpOCHA II0
pe3yabTaTaM, MOJY4EeHHBIM IO IIPOTOKOJY HATHUPO-
BaHus pIRIR,q, (Buylaert et al., 2013) mo mosjeBbIM
mirmatam. JlaHHast MeToauKa IeTajJlbHO OMNurcaHa B Ha-
1LIEei CTaTbhe, MOCBSILIEHHON NaTUPOBAHUIO OTJIOXKE-
HMI HeHTpaJIbHONI YacTu pa3pesa dubptureH (Kypoa-
HOB U J1p., 2019).

MN3BECTHUA PAH. CEPUS TEOTPAOUYECKAA

OmnpeneneHre CKOPOCTU HAKOIUIEHUS MO3bI (aK-
TUBHOCTHU PAaIUOHYKJIMIOB) B 0OpasiiaX BHIMOJIHEHO
Ha BEICOKOTOYHOM FraMMa-CIeKTPOMETPE C TTOJIyIIPO-
BOITHUKOBBIM JIETEKTOPOM Ha OCHOBE 0COO0 YHCTOIO
repMaHus o MeTonuke, onrucanHoi A.I1l. Mroppe-
eM c coaBTopamu (1987). Bknan kocMuueckux jgydeit
paccuutaH B cootBercTBUU ¢ JIK.P. IlpeckorTom n
Ix.T. XarroroM (1994).

PE3VJIBTATBI 1 UX OBCYXIEHHUE

B oGHaxkeHUU 10XKHOI 4YacTu paspe3a DIbTUTECH
(N 45°10’53.75 E 36°24’17.45) BBICOTOI 5.8 M OT ype-
3a CBepXy BHU3 BCKPBIBAIOTCS CIJICAYIOIINE OTIOXKEe-
Hus (puc. 2): (1) nageBblil CyITMHOK (COBpEeMeHHast
KalllTaHOBAas Io4yBa) MoIIHOCThIO (.45 M ¢ BKIIOUYE-
HUEM KOpHEM pacTeHMI, XOIOB XMBOTHBIX, Kap0o-
HaTHBIX 0O0pa3oBaHUil M PAKOBUH HA3eMHBIX MOJI-
JIFOCKOB, TIepeXol K HIDKeJIeXalleMy CJIOI0 TOCTe-
NeHHBIN; (2) NaneBblil JIECCOBUIOHBIM CYINIMHOK
MoltHocThIo 0.35 M ¢ BKIIIOYEHUEM KOpHell pacrte-
HUI, XOHOB XMBOTHBIX, KApOOHATHBIX 0Opa3oBaHMit
W PEIKUX paKOBUH HA3eMHBIX MOJUTIOCKOB, TIEPEXOT
K HUKeJexalleMy CJIolo MocTerneHHbI; (3) onecua-
HEHHBIN CYIJTMHOK MOIITHOCTBIO (0.2 M ¢ BKITIOUCHHUEM
TaJIbKY, TPaBUS U TIEPEOTIOXKEHHBIX PAKOBUH MOP-
CKUX MOJIJTIOCKOB, TIepexo/ K HUXeJexXalleMy CJIOK
MOCTeNeHHbBIH; (4) onecuaHeHHBIN TaJeBbIi Jiecco-
BUOHBIN CYTTTMHOK MOIITHOCTBIO 1.25 M ¢ BKITIOUECHM -
€M peIKHUX PaKOBUH Ha3eMHBIX MOJIJTIOCKOB, MIEPEXO/I
K HIDKeJIeXallleMy CJIOI0 MOCTETIeHHBIHN; (5) Koco- 1
TOPU3OHTAJIBHO-CIIONCTBIE OXeJIe3HEHHBIE TajeBhIe
CMSTBIE B CEAMMEHTALIMOHHbIEC CKJIAIKU MECKU MOIII-
HOCThIO (0.6 M ¢ BKITIOUeHUEM TaJIbKH, TpaBus 1 (ay-
HBI MOPCKUX MOJITIOCKOB, TPAHMIIA C HIDKEJIeKaIIeM
cioeM 4YeTkast; (6) cusble onecyaHeHHBIE DITMHBI
MOIITHOCTBIO 0.45 M ¢ BKITIOYEHUEM PEIKUX METKUX
TOHKOCTBOPYATBHIX PAKOBUH MOPCKHUX MOJIIIOCKOB,
Ne 1
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Puc. 2. OGHaxXeHHUe I03KHO# YacTH pa3pesa DIbTUTEH U JTUTOJI0TMYeCKast KOJJOHKA C OTMEUYEHHBIMU MECTaM1 0TO0pa 00pas3LioB

(cM. JereHmay K puc. 3).

TpaHMIIA ¢ HIDKeIexKaeM ciaoeM yeTkast; (7) Koco- u
TOPU3OHTAJIBHO-CJIOUCThIE OXeJIe3HEHHbBIC MaJieBhle
MEeCKU MOITHOCTBIO 0.25 M ¢ BKJIIOUEHHEM TaIbKWU,
rpaBUsI U PAKOBUH MOPCKUX MOJLTIOCKOB, B TIOJIOIIIBE
HabJIIomaeTCs MPOCJION TpaBUsl, TpaHUILIA C HIDKEJIe-
XKallem ciioeM udeTkas; (8) cBeTI0-cu3ble TOPU30H-
TaJIbHO-CJIOMCThIE ONeCYaHCHHEBIC INIMHBI MOIIHO-
cthio 0.35 M ¢ BKIIIOUEHUEM METKMX TOHKOCTBOpYa-
TBIX PAKOBUH MOPCKMX MOJUIIOCKOB, TpaHHUIA C
HIDKesIexalleM ciioeM yeTtkas; (9) Koco- U TOpU30H-
TaJIbHOCJIOMCThIE OXeJIe3HEHHBIE TTaleBble IETPUTO-
BbI€ TIECKM MOIITHOCTBIO 0.4 M C BKJIIOYEHUEM PaKo-
BUH MOPCKHX MOJIJTIOCKOB, B MOAOIIBE HAOII01aeTCs
MpPOCJION TpaBusl, TPaHUIA C HIDKeIeXalleM CIoeM
yetkas; (10) cBeTJO-CU3ble TOPU3OHTAJIBHOCIOU-
CThI€ TJIMHBI MOLIHOCTHIO (0.2 M C BKIIOUEHUEM MeEJI-
KUX TOHKOCTBOPYATBIX PAKOBUH MOPCKMX MOJLTIOC-
KOB, TpaHMIIa C HMKeJexXalleM ciioeM detkas; (11)
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TEMHO-CU3ble [NIMHBL CO CIENAMU OXEIE3HEHUS, BU-
IMMast MOIIHOCTD ¢Jios 0.6 M.

B oOHaxxeHUM BBIOCISIOTCS JECITh SMU30J0B
CMEHBbI pexXMMa ocaJgkKoHakomjeHus. B Mopckoii
TOJIIIIE MPOCIEKMBACTCS YepeloBaHUE JIaTyHHBIX U
OpUOPEXKHO-MOPCKMX (TpU 1IMKJIA) OCAAKOB, YTO
yKa3bIBaeT Ha KoJiebaHUSI YPOBHSI KapaHTaTCKOIO
MOpS YU Ha NEPUOANYECKUII pa3MbIB IIEPECHIIN 03.
ITaneo-TobeunK, a B KOHTUHEHTAIBHOM TOJIIIE MEX-
Iy CIIOSIMH JIECCOBUIHOTO CYIIIMHKA BBIIEIISTIOTCS 00 -
Jiee TEMHBbIE OTJIOXKEHUSI HESICHOTO TeHe3Kca, XapaK-
TEPU3YIOIINECSI BHICOKOM OIECYaHEHHOCThIO M Ha-
JIMYMEM BKIIOYECHUII MEJIKON TajibKu, TpaBUS U
MEePEOTIOKEHHBIX PAKOBMH MOJIJIIOCKOB, YTO MOXKET
OBITb CBSI3aHO C ITOBBIIIIEHUEM BJIAXXHOCTU B TIEPUOL,
MX HAaKOIUICHUSI M aKTMBU3alIMM CKJIOHOBBIX U pYyC-
JIOBBIX ITPOIIECCOB Ha TaHHOM TePPUTOPUH.
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Puc. 3. CxeMa OTJIOKEHUI I0XKHOM YaCTU pa3pe3a DIbTUTEH U Pe3y/IbTaThl MaJdaKo(MayHUCTUYECKOTO ¥ T€OXPOHOJIOIMYECKOTo

aHaJIM30B.

Manakogaynucmuueckuii anarus

Pesynbrathl ManakogayHHUCTUUECKOTO aHajlu3a
OTJIOXKECHMI I0KHOM YacTu pa3pe3a DIbTUTEH TIpes-
cTaBJieHbl Ha puc. 3 U B Ta0I. 1.

B tomme nnoB B untepBane 4.4—4.2 m (cioit 10)
ObUT OOHapyXeH MalaKoO(PayHUCTUIECKU KOM-
IUIEKC, B COCTaBe€ KOTOPOTO MPUCYTCTBYIOT TOJBKO
IIBa BUIA 3BPHTAJTMHHBIX MOJIIIOCKOB, HO B IIOCTa-
TOUHO OoJibllioM KonudecTBe: Cerastoderma glaucum
u Abra segmentum, C 3aMETHBIM JTOMWHUPOBaHUEM
nepsoro. Briire B neckax 1o 3.8 M (ci1oit 9) B cocTaBe
KOMIUIEKCa TTOSIBJISIETCS B eMMHUYHBIX KOJWYECTBAX
SBPUTAIMHHBIN Mytilaster lineatus. Ha tiny6une 3.6—
3.4 M (cnoit 8) B mpociaoe WIOB HAOMIOmaeTcsT 00elI-
HEHHBIM KOMIUIEKC, TTPeACTaBIeHHBIN eMMHUIHBIMHI
u cnabopaszsutbiMu Cerastoderma glaucum w Donax
venustus, OMTHAKO TIOSIBJIEHIE TIOCJICTHETO YKa3hIBaeT
Ha TTOBBIIIIEHUE COJIEHOCTU B GacceitHe mo 14%o. B
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uHTepBane 3.4—3.2 M (cIioit 7) B IIec4aHOM IIPOCIIOE
3aMETHO YBEJMYMBAETCSI YUCIEHHOCTh PAKOBUH U
BUIOBOE pa3HooOpasue: Hapsny c Cerastoderma
glaucum, Abra segmentum u Mpytilaster lineatus KoM-
Tiekc mnpencrtasieH Parvicardium exiguum n Paphia
senescens. Boime ¢ 3.0 M (clioit 6) B cocTaBe OTIOXKe-
HU HAOIIOJAIOTCS] YMEPEHHO CTEHOTAJIMHHBIE MOJI-
JIFOCKW, TUTIMYHBIC IS OTJIOXEHUI BepXHei (a3l
KapaHTaTcKoii TpaHcrpeccumn — Ostrea edulis n Cha-
melea gallina, iocienHuit mpeobiagaeT, SBpUraJvuH-
HBIE BUIBI OTXOIST Ha BTOPOII TU1aH (puc. 4).

AHanMmM3 3KOJIOTUYECKNX IIPEAIIOUYTCHUI pa3imd-
HBIX BHUJIOB MOJUIIOCKOB B OOHaXKEHUH IMOKa3aj 3Ha-
YUTEJILHOE COJepKaHNe 3BPUTAIMHHBIX BUIOB IIpaK-
THYECKH BO BCEX MOPCKMX OCaIKax pa3pe3a C JOMUHU-
poBaHueMm Cerastoderma glaucum, 3a WCKITIOYEHUEM
caMoii BepxHell MaykKy NpUOPEXKHO-MOPCKIX MECKOB,
IIIe YBeJIMYMBAETCS BUIOBOE pa3HOOOpa3re MOJLIIOC-
Ne 1
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Ta6muna 1. JIBycTBOpUYaThie MOJUTIOCKU B OOHAXKEHUH I0XKHOM YacTu pa3pe3a DIbTUreH
198666 | 198665 | 1986564 | 198663 |198662—61| 198660 | 198659—56
Ne Bun
KonuuecTBo/cpenHuii pasmep, cM
1 | Abra segmentum (Récluz, 1843) 15/1.1 4/0.1 | 16/1.1 - 7/1.0 — -
2 | Cerastoderma glaucum (Bruguiere, 1789) | 52/1.8 98/1.9 | 55/1.5 4/1.0 67/1.4 2/0.8 9/1.9
3 | Chamelea gallina (Linnaeus, 1758) — — — — — 7/0.9 28/1.5
4 | Donax venustus (Poli, 1795) — - — 5/1.1 — 7/0.9 13/1.4
5 | Mytilaster lineatus (Gmelin, 1791) — 4/0.4 1/1.4 — 3/0.6 3/1.0 4/1.4
6 | Ostrea edulis (Linnaeus, 1758) — — — — — 3/2.0 9/3.0
7 | Paphia senescens (Cocconi, 1873) - - — — 10/3.2 — 1/1.6
8 | Parvicardium exiguum (Gmelin, 1791) — — — — 16/0.9 - -

KOB M BCTPEYAIOTCS YMEPEHHO CTCHOTAJIMHHBIE BUIbBI
(Ostrea edulis, Chamelea gallina, Donax venustus), xa-
paKTepHbIE TSI 6ACCEMHOB C COJICHOCTBIO BOJ, BBIIIIE
14%0. Takoe pacripefeecHrue KOMITJICKCOB MOJUTIOC-
KOB YKa3bIBaeT Ha TO, YTO cpena OacceitHa U3MeHS -
JIaCh B CTOPOHY YBEJIMUYECHUSI COJICHOCTH, a YepeaoBa-
HYE WIMCTBIX 1 TIECYaHbIX OTIIOXKEHUI CBUAECTEIBCTBY-
eT 00 M3MEHEHUU YCIIOBUII OCaIKOHAKOIUIEHUS — OT
JIATYHHBIX YCIIOBUI K TIPUOPEKHO-MOPCKUM.

CocraB payHUCTUUYECKNX KOMILIEKCOB (B YaCTHO-
CTH HaJIMYME PYKOBOISIIETO BUAA KAPAHTATCKUX OT-
noxeHuit — Paphia senescens) maeT OCHOBaHHE OTHE-
CTM YCTAHOBJICHHBIC IUKJIbI OCAAKOHAKOIJIEHUS K
OIHOI TPAHCTPECCHUBHOM 3IIOXE U OIPENSINTh BO3-
pacT oTIOXeHUI citoeB 5—10 oOHaxkeH!sT KaK KapaH-
TaTCKUM.

Jromunecyenmuoe damuposarnue

it ompeneneHust abCOIOTHOrO Bo3pacTa (Taon. 2)
OTJIOKEHUH I0XKHOI YacTh pa3pe3a DIBTUTeH KOMOM-
Hamueir OCJI u MKCJI MeTonoB OBLIIO OTOOpaHO
18 0Opa3loB: JaeciaTh M3 JAryHHBIX U MPUOPEXKHO-
MOpcKuX oTiioxeHui (198657—198666) u BoceMb n3
BBILIETIEKAIIEH JIECCOBO-ITOYBEHHOM TOJILIN
(198649—198656).

CKOpOCTb HAaKOTIJICHUsI O3Bl paccyuTaHa 110 pe-
3yJbTaTaM W3MEPEeHUsI aKTUBHOCTH OOpa3loB Ha
ramMma-crnekrpomerpe (Tadi. 3).

Ha puc. 5 mpencraBineHBl mpuMepbl TUITMYHBIX
KPUBBIX HACBIIIIEHUS Y 3aTyXaHUSI JIOMUHECLIEHTHO-
ro curHaua jjs oopasuoB kBapua (198650) u mone-
BeIM 1mmaTtaMm (198653). Ilpu mpoBepke JIOMHUHEC-
LIEHTHBIX CBOICTB MCITOJIb3yeMbIX MIPU JaTUPOBAHUU
MUHEPAIOB OBIJIO YCTAHOBJIEHO, YTO B OTKJIMKE KBap-
11a, KaK U OXUAAJI0Ch, JOMUHUPYET OBICTPHI KOM-
MOHEHT (CM. puC. 5a, Bpe3Ka). ITO 03HavYaeT, YTO 00-
pasubl KBaplia IOOXOOAT ST HAaTUPOBaHUS, T.K.
OBICTPBIN KOMITOHEHT HamboJiee cTabuiieH, OBICTPO
yaaJjisieTcsl TpU BO3AEeCTBUM COJTHEYHOTO CBETa, HO B
TOXE BpeMsi MeHee BOCHPUMMYUB K KOJEOAHUSIM
temreparypsl (Wintle and Murray, 2006). UKCJI-
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CHUTHAaJI TIOJIEBBIX IITIATOB 3aTyXaeT ropas3ao MeajieH-
Hee, YeM ObIcTphIit KommoHeHT OCJI-curHaza KBap-
114, OTHAKO OTKJIMK Ha CTUMYJISILIUIO TIPU TEMIIepaTy-
pe 260°C BecbMa MHTEHCUBEH U1 MO3BOJISIET POBECTU
JIOCTATOYHO TOYHBIE M3MEPEHHUS (CM. pHC. 50, Bpe3Ka).

JOmnoIHUTENIbHO K CTaHIApPTHBIM TecTaM (TecT
YUCTOTHI, TECT peKyNnepauuu U Ap.) IS TIPOBEpKU
npurogHoct nporokonaoB OCJI n MKCJI-matupo-
BaHUSI ObLI MPOBEICH TECT BOCCTAHOBJCHUS TO3BI.
IIpenBapuTesbHO 3aCBEUEHHBIM aJIMKBOTaM OOpas-
oB 198650 n 198653 (24 yaca B CUMYJISITOPE COJTHEY -
HOro cBeTa) ObUIM 3amaHbl 403kl no 100 I'peil mis
KBap1a (cM. puc. 5a) u go 225 I'peii (cM. puc. 56) mis
MOJIEBBIX IIMATOB, MOCJE YEro MpOBEAEHbl U3MEpe-
HUS cortacHo npotokoay SAR. Pe3ynbrarhl uamepe-
HUI MoKa3ajiu, YTO U3BECTHas JlabopaTopHas 103a
MOXET ObITh JOCTATOYHO TOYHO U3MEPEHA C UCTIONb-
30BaHUMeM SAR-TIpoTOKoOja, T.K. COOTHOLIEHUE 3a-
TaHHBIX 1 U3MEPEHHBIX 103 B 6osee 80% m3aMepeHMid
He BBIXOIIT 13 auana3zoHa 0.9—1.1.

Paspes okazascs 1oBosibHO cioxHbIM mist OCJI-
JNaTUPOBaHUSI H3-3a 4YaCTOrO0 YEpPeNOBaHUS CJIOEB
recKa U UJIoB, TaK Kak colepKaHue paAroaKTUBHBIX
2JIEMEHTOB MOXKET 3HAUMTEbHO BApbUPOBATHCS B 3a-
BUCUMOCTHU OT JIMTOJIOTUYECKUX XapaKTePUCTUK OT-
JioxxeHui. Taxk, 111 ocaaKoB, COAepKallrMX OoJblIe
IJIMHUCTBIX 4YacTUll, XapaKTepHbl Oojiee BBICOKME
3HAYEHUS] CKOPOCTU HAKOIUJIEHUS J03bl, B TO BpeMs
KakK IMecyaHble TPOCJION, B 0OCOOEHHOCTU O0OralleH-
Hble KapOOHATHBIM MaTepUaioM (PaKOBUHbBI MOJLTIOC-
KOB M OOJIMTOBBIE 3€pHA), 3a4aCTyI0 UMEIOT CKOPOCTh
HakoIuteHus 1036l MeHee 1 [peii/Tric. et (KypbaHoB 1
aop., 2021).

IlepBrie aBa obpasma (198649, 198650) mokasbi-
BalOT OTHOCUTEJIbHO BBICOKHME CKOPOCTU HAKOILIE-
HUS O03bI, YTO XapaKTepPHO Jis KaIITAaHOBBIX ITOYB
M3-3a MOBBILIEHHON KOHLEHTpALUU PaguOHYKIMN-
noB. Hicke, oOpa3siibl, 0TOOpaHHbBIE U3 ONIECYAaHEHHOTO
JIECCOBUIHOIO CYIJIMHKA, XapaKTepU3YIOTCS OTHOCH-
TeJIbHO HU3KMMU CKOPOCTSIMU HAKOILJICHUS JO3bI (HU-
xe 1 I'peii/Tric. neT). PacnipeneneHrie 3KBUBaJIEHTHBIX
03 B obOpasnax m3 cioeB 1—4 MOXHO pasfeianuTh Ha
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Puc. 4. PakoBUHBI MOJITIOCKOB M3 OTJIOXEHUIA I0KHOI yacTu paspes3a DiabtureH: I — Paphia senescens, 2 — Cerastoderma
glaucum, 3 — Donax venustus; 4 — Parvicardium exiguum; 5 — Mytilaster lineatus; 6 — Abra segmentum; 7 — Chamelea gallina;
&8 — Ostrea edulis.

Tpu rpyrmel — 15 Ipeit (198649), 25-30 Ipeit
(198650—198652) u 83—97 Ipeit (198653—198655).
Bo3pact cmosg 1, COOTHOCMMOIro C COBPEMEHHOM
KaIITaHOBOM MOYBO, ITOKa3aJl, YTO TOYBOOOpa30Ba-
HUE B pailioHe pa3pesa DILTUTEH MPOUCXOIWIO Ha
MMPOTSKEHUU OOJIbIIIEH YaCTH TOJIOLIEHOBOTO BPEMEHU.
Bospact cnoes 2—3 pacrionaraercst B uHtepBane 20—32
ThIC. JI. H. JlaTnpoBanue o6pasia 198651 mokasaiio
WHBEPCUIO B BO3pacTe, OJHAKO JaTUPOBKHU, TOJY-
yeHHble Wi oOpasuoB 198651 u 198652, mnmeror
OIM3KUE 3HAYCHUSI U X JOBEPUTEIbHbIC MHTEPBaJIbI
MEePEKPhIBAIOTCS, YTO YKa3bIBAaeT Ha BLICOKHE CKOPO-
CTM ocajKoHaKoruieHUs1 okosio 30 Teic. 1. H. B cioe 4
TaKKe OTMeYaeTCsl HaJu4ue MHBEPCUI, YTO aHAJIO-
TUYHO CO CJIOSIMU BBILIIE MOXET OBITh OOBSICHEHO BbI-
COKMMM CKOPOCTSIMM OCaJKOHAKOIUIEHUS, a TaKXKe
O4YeHb HU3KUM conepxkanueM 'K, BHOcAIMM 60JIb-
IO BKJad B OOIIYI0 CKOPOCTb HAKOIUICHUS TO3BI.
PasHuily B cTOIb HU3KUX 3HaveHusx Mexay 30 u 40
BK/KT c10XXHO onpeaeanTb Aaxke ¢ MOMOIIbIO BbICO-
KOTOUHOII ramMma-crnekrpoMerpun. [lomumMo 3TOTrO,
MOJIy4eHHBIE ISl JIECCOBBIX 00pa3lioB 3KBUBAaJICHT-
HBIE TO3BI UMEIOT BBICOKYIO aucIepcuio (puc. 6a), a
IUIsT HDKHero oOpasma (198655) 6burta monydeHa
orpaHUYeHHAas HaBeCKa 3epeH KBaplia, U ObIJIO U3Me-
pEHO UL 14 aTMKBOT, YTO TAKXKE CHIKAET HANEXK-
HOCTb UTOTOBOI HaTUpOBKU. TakuMm oOpa3om, BO3-
pacT JieccoB clIosI 4, MOIITHOCTBIO OKOJIO 1 M, IT0-BH-
IuMoMy, HaxonutTcs B uHTepBaie 90—110 Teic. 1. H.
OaHaKo, HECMOTPSI HA MHBEPCUU U TOCTATOYHO BHI-
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COKYIO IHCIEPCHI0 SKBMBAJICHTHBIX 103 00pasloB
Jecca, Bo3pacT o6pasiuoB 198649—198650, 198653,
198655—198659, morydeHHBIN 10 KBapIly, C YIeTOM
JIOBEPUTEIbHBIX MHTEPBAJIOB COBIIaJ C BO3PACTOM,
pacCUYUTaHHBIM I10 ITOJIEBBIM IIIITaTaM, YTO YKa3bIBaeT
Ha TO, YTO CUTHAJ B KpUCTAJLIaX Iepe morpebeHrueM
OBLII XOPOIIIO OOHYJIEH.

Tomma MOPCKUX OTIIOXEHUI cloeB 5—6 (LUK
III) xapakTepusyeTcs ITOCTENEHHBIM YBEJIMYCHUEM
Bo3pacTa oT ~98 no ~107 ThIC. 1. H. C HECKOJILKUMU
nHBepcusiMu. CootHomrenue pIRIR/Q cmos 5 xo-
neb6nerca B npenenax 1.07—1.25 (cpennee 1.11), T.e.
BO3pacT, MOJyUYeHHBII MO MOJEBBIM 1IMNaTaM, Ha 7—
25% npeBHee BO3pacTa, MOJYYEHHOIO IO KBapily,
npuyeM, HauOoJIbIlas pa3HUILIA MEXKIY JaTUPOBKAMU
HaOI01aeTCsl IJIsl BEpXHeil yacTu ciiost 5. DTo sBjie-
HUE MOXET OOBSICHSIThCSI HETIOJHOM 3aCBETKOM I10-
JIEBBIX IIIIATOB B MOMEHT (DOPMUPOBAHUS TIEPEXOI-
HOIi OT MPUOPEXKHO-MOPCKUX K JIECCOBUIHBIM OTJIO-
KEHUSIM Toau. Jlucrepcusi SKBUBAJIEHTHBIX 103
MecyaHbIX OOpa3lioB B CpaBHEHUU C JIECCOBBIMU
HiKe (puc. 60), 4TO moapasyMeBaeT 00Jiee BHICOKYIO
TOYHOCTh UTOTOBOM maTupoBKU. C rmyorHbl 290 cM B
o6pasuax 198660—198665 mOMUHECLIEHTHBIE JIO-
BYLIKM B KpUCTaJJIaX KBaplia 0Ka3aJIUCh MTOJHOCTHIO
HACBIIEHBI (IOCTUIIN YPOBHS caTypaliin), 4TO, IO~
BUINMOMY, SBIISIETCS  CJCOCTBUEM  BBICOKOIA
CKOPOCTH J103bI B MEJIKOIUCTIEPCHBIX TpyHTax (110 4.0 +
* 0.2 I'peii/ToIc. 11.). 1151 BblllIeyKa3aHHBIX 0Opa3lloB
JaTUPOBaHNE MIPOBEACHO HA OCHOBE Pe3yJIbTaTOB 13-
Ne 1
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Tabomuna 2. Pesynbrarel OCJI-npatupoBaHus OTJIOXEHUM pa3pe3a DIbTUTEH
Nzmepenus no kapity (OCJI) I/I3Mepe}1ilu£(1:1 J(I) HOIJEIT{IM HraTaM
Ne JlaG. | Tiyou- Croii| Jlutonorus ( P 20
HOMEp | Ha, cM . | BO3pacT, |KOIMYECTBO . | BO3paCT, |KOJIMYECTBO
n03a, Ipeit TBIC. JI. amksor | 1O Tpeit TBIC. JI. ATMKBOT

1 | 198649 20 1 | CymnHOK 152£09| 9.5%0.8 14 21.6 £0.3 85104 4
2 | 198650 50 2 |JeccoBumnsrit | 25.4 £ 3.3 | 20.4+2.9 22 52.1+£9.8 | 239146 4
3 | 198651 70 CYIIMHOK 30.5+2.7| 32.8+3.5 21 * * *
4 | 198652 90 CymmmHOK 29.0+2.5| 31.2+3.2 23 * * *
51198653 | 110 4 | JleccoBumnniii | 93.3 + 6.8 |105.6 + 9.8 20 208.6 £9.3 |114.5+£7.5 8
6 | 198654 | 150 CYITMHOK 91.0 £ 7.7 | 98.7+ 10.1 16 * * *
7 | 198655 | 200 83.7+7.5(102.8 £11.0 13 210.2 £ 14.4{120.0 £ 10.1 7
8 | 198656 | 220 5 |Cymnecs 97.2 £6.0 |107.1 £9.3 19 212.0 £ 12.8(114.9 £ 8.9

9 | 198657 | 230 ITecok 80.6 =79 (101.4 £ 11.7 15 2189+ 11.0 [126.4 £ 8.9 10
10| 198658 | 250 73.7+£8.2| 98.0 £12.5 14 177.7 £ 19.8|105.1 = 12.9 10
11| 198659 | 270 86.9+4.9(105.2 + 8.9 13 197.8 £ 28.4|112.2 £ 17.0 4
121 198660 | 290 6 |HUn ok ok ok 276.9 + 36.6|109.5 £ 15.3 11
13| 198661 | 320 ok ok ok 326.3 £ 16.1({104.5 + 6.9 8
14| 198662 | 340 7 |IMecok ok ok ok 351.9 £ 15.3|1114.8 £ 7.6 7
15| 198663 | 360 Wn ok ok ok 502.2 +18.0(128.2+ 7.3 7
16| 198664 | 390 9 |Iecok ok ok ok 371.6 £ 7.2 (140.1 6.9 8
17 | 198665 | 410 ok ok ok 360.2 + 8.8 |141.7 £ 7.6 8
18 | 198666 | 430 10 |Un ok ok ok >1000 >250 6

Ilpumeuanue. ¥ — HegoctaTouHast HaBeCKa IOJIEBBIX IIIIIATOB, HEOOXOAMMBIX IS U3MEPEHMIA; ** — 00pasLibl KBaplia B HACHILLIEHUM.
b bl

MEpEeHMUS SKBUBAJIEHTHOM 103bI 110 MOJIEBBIM LIIIaTaM
(PIRIR ).

s uukia II (cmou 7—8) moaydeHO nBE HaThl,
onpeaesiole Bo3pacT 3tana B 115—128 Teic. 1. H.
HuxHsis1 yacTh KapaHTaTCKUX OTJIOXeHMN (Iuki 1,
cioit 9), cyns 1o maTUpoBKaM, Moryia copMupo-
BaTbCsl B UHTepBaJie 0koja0 133—149 Teic. 1. H. OnHa-
KO, YYUTHIBasl TOT (pakT, YTO HAKOILJIEHWE TOJIIIU
MpUOPEXRHO-MOPCKUX OCATKOB C BKIIOUEHUEM MOP-
CKo1 (hayHBI B paiioHe pa3pe3a DJAbTUTEH MOTJIO ITPO-
UCXOJIUTD TOJILKO B pe3yJibTaTe noctyrieHus: B Kep-
YEHCKUIA TTPOJIMB MOPCKUX BOJ BCJEACTBUE MEXIIEN-
HUKOBOI TpaHcrpeccun MupoBoro okeaHa (Lisiecki
and Stern, 2016), MbI oripeneisieM Bo3pact | ¢a3bl Ka-
paHraTCKOM TpaHCIPECCUU IO BEPXHEN rpaHM1IE BO3-
pacTHoro auamna3oHa — B 133—135 TeIic. 1. H. JaTtu-
pPOBKa U3 CBETJIO-CU3bIX TVIMH OKa3ajlach 3arpeieib-
HOW ndaxe IJisl TIOJIEBBIX IIIATOB, BCE aJMKBOTHI B
MOJIHOM HACBIIIEHUH, UYTO MOXET YKa3blBaTh Ha BO3-
pacrt cios 10 He meHee 250 THIC. JI.

TakuM 00pa3oM, B OCHOBAHUHU pa3pe3a BCKPhIBa-
FOTCSI TOPU30HTAJIbHOCIIOUCTHIE TIIMHBI, Ha KOTOPBIX
C pPa3MBIBOM 3aJIETalOT JIATYHHO-JTMMaHHbBIE OTIOXE-
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HUSI, OTBevalolle, BO3MOXHO, Y3YHJIApCKOM TpaHC-
rpeccuu (CUrHaj KBaplia U MOJIEBOTO IIITaTa Haxo-
JIUTCS B cCAaTypalyn).

Beiiiie, B ToJllIe MepecianBamOIIMXCs JJarYHHBIX U
OpUOPEXRHO-MOPCKUX OTIOXKEHUIM, BBIIEISIOTCS TPU
IPYIIBI JATUPOBOK, COOTBETCTBYIOIIMX TPEM ILIMK-
JlaM ocaJKoHakoruieHus: 1) B cioe 9 (mecok) auarna-
30HOM 141.7 £ 7.6—140.1 + 6.9 ThIC. 1. H.; 2) B CTOSIX
8 (mn) u 7 (mecok) nuamazoHom 128.2 = 7.3—114.8 =
+ 7.6 TBIC. 1. H.; 3) B cJIogx 6 (1) 1 5 (ITECOK-CYIECh)
muamasoHoMm 109.5 = 15.3—-98.0 = 12.5 TbIc. 1. H.
JaHHBIe UKL CBSI3aHBl C M3MEHEHUEM peXuMa
OCaJIKOHaKoIUIeHUsI B paiioHe o3. Ilaneo-Tobeuuk,
YTO SIBIISETCS CJEACTBMEM OCLWLISLIMA YPOBHS Ka-
paHTraTcKoro OacceifHa Ha (OHE pa3BHBAIOIIEHCS
TPaHCTPECCUU.

IlepBoHavasbHOE TIPOHMKHOBEHME BOHA KapaH-
raTckKoii TpaHCrpeccuu B IMMOHMKeHe ToOeYnKCKOro
03. TIpou3olio He no3zgHee 141.7 £ 7.6 ThIC. JI. H.
Bo3pact camMoro mnpomo/KMTENbHOTO 3Taria IIpu-
OpEKHO-MOPCKOI0 OCaAKOHAKOIUIEHUS TI0 Pe3yJib-
TaTaM JDaTUpOBaHUs ompeneieH B 107—98 Twic. 1. H.
3a 3TO0 BpeMs ObITa oOpa3oBaHa TOJIIIA MOPCKHUX
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Ta6mmma 3. Pe3yabTaThl raMMa-CIIeKTPOMETPUYECKOTO aHAIN3a OTJIOXKEeHU pa3pesa DiabTureH. ConepkaHue paguoak-
TUBHBIX 2JIEMEHTOB B 00paslie U CKOPOCTh HAKOTUIEHUSI JO3bI 7151 KBapllia U MoJieBbIX 11maTtoB, WC — BogoHacChIIIEeHNE

TTOPOJIBI

CKOpOCTb HAaKOILJICHUS

Jla6. |IDy6uHa, . 226Ra 22Th O o

No HoMep oM Cnoit | Jlutomorus | WC, % B /KI,‘ Bx /K; Bk /I;F KBapLL, ITOJIEBBIE

I'peii/ThIC. 1. LHUHaTbI’
Ipeii/ToIC. 1.
1[198649 20 1 | CymmHok 10 321206 21.5£0.5|198 £8 1.59 £0.07 | 2.52+£0.10
2198650 50 2 | JleccoBumHbIit 10 320+04 | 158+03|115+4 1.24 £ 0.06 | 2.18 £0.08
31198651 70 CYDMHOK 10 28.7+0.7| 104+0.5| 53+7 | 0.93+0.05| 1.86 £ 0.08
41198652 90 CymmmHOK 10 251+0.5] 11.2+0.3] 65+4 0.93£0.05| 1.87 £ 0.08
51198653 110 4 |JleccoBumHBIH 10 298+04| 11.1+02| 32+2 0.88+0.05| 1.82+0.08
6198654 150 CYDIMHOK 10 3.5+ 04| 10.8+0.4| 41+3 0.92+0.05| 1.85+0.08
71198655 200 10 29.0+03| 92+02| 28%+3 0.81 £0.04| 1.74 £ 0.08
81198656 220 5 | Cyrmech 10 30.8+0.8| 10.5+0.6| 4718 0.91 £0.05| 1.84 £ 0.08
91198657 230 ITecox 5 30.5+0.5| 245+03 (2475 0.80 £ 0.05 | 2.69 +0.11
10 [ 198658 250 5 255+06| 70x04| 28+6 0.75+£0.04 | 1.68 £0.08
11198659 270 5 27.7+0.5| 73x03| 514 0.83£0.05| 1.76 = 0.08
121198660 290 6 |Un 20 359+0.7| 23.6+£0.5|260+ 8 1.59 £ 0.08 | 2.53£0.10
13| 198661 320 20 38.2+0.8| 40.5£0.7 50314 | 2.19£0.11 | 3.12+0.12
14198662 340 7 | Iecok 5 494+ 12| 267+08(275+14 | 2.13+0.13 | 3.07+0.14
15| 198663 360 8 |HWn 20 28.7+0.6| 52.8+0.6 [697£10 | 2.98 £0.14 | 3.92+0.15
16198664 390 9 |Ilecok 5 480+ 05| 2451042477 1.71 £ 0.09 | 2.65 £ 0.11
17 [ 198665 410 5 30.0£0.7| 20908231 £9 1.60 £ 0.09 | 2.54 £0.11
18198666 450 10 |Un 25 33.6+04| 57.3+04|737£8 4.00 £ 0.15 | 3.06 £ 0.14

0CalKOB MOIIHOCTBIO 0KojI0 60 cM. MHBepcuun BO3-
pacTta U HEKOTOPOE€ YBEJIMYEHHE COOTHOIIICHMS BO3-
pacTOB IO KBaply U IOJIEBLIM IIIIIaTaM, II0-BUIVMOMY,
YKa3bIBAIOT HA POCT OOBEMOB ITTOCTYIIAIOIIETO TEPPU-
TeHHOro MaTepuaia, o0pa3yrollerocs B pe3yabrare oe-
PETOBOTO pa3MBIBa, JIMOO AaKTWBU3AINM 3PO3MOHHBIX
MpPOLIECCOB B MHOTOYMCJICHHBIX HbIHE CYXUX HOJIU-
Hax, BITagaroimx B 03. [Tameo-Tobeunk.

HakomnneHnue BepxHeil cybaspaibHOI TOMIU Ha-
yaJioch He paHee 98 ThIC. J1. H. XapaKTep pacripeaese-
HUSI QAIMKBOT U HAJIMUKMEe MHBEPCUN YKA3bIBAET HA aK-
THUBHOE HaKOILIEHME JIeCCOB. MaTtepuaj ocTyIan u3
MECTHBIX UICTOYHUKOB, BO3MOXHO, C OCYIIIABIIETOCS
MOIBOIHOTO OEPEroBOTO CKJIOHA.

ManomoniHbIi Topn3oHT Ha TiryonHe 0.75—0.95 m
C BKJIIOUCHHUEM MEPEOTIOXKEHHBIX PAKOBUH MOPCKMX
MOJUIIOCKOB, TaJIbK1 1 TpaBuUs MMeeT Bo3pacT 31.2 £
+ 3.2 TBIC. JI., UYTO COOTBETCTBYET KOHILY OpPSTHCKOIO
uHtepctaguana (MUC 3), u, cynst mo Bo3pacTy HU-
JKeJieKallnX OTJIOKEHWH, HAaKaIUTMBAJICS OH C 9PO3U-
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OHHBIM pa3MBIBOM. BO3MOXXHO, B 3TO BpeMs IIpOr30-
1IJIa aKTUBU3alMs NpuToKoB 03. [Taneo-Tobeunka.

BbIBObI

1. OTnoxeHUs I03KHOI YaCTU CTPATOTUIINIECKOTO
pa3pe3a KapaHraTta DJIBTUTeH M3ydeHbl Malakoday-
HUCTUYECKUM METOIOM U METOIOM ONTUYECKU CTUMY-
JIMPOBaHHOM JOMUHecUeHLU. buocrpaturpadude-
CKMIi aHaJIM3 MajlakohayHbl MOATBEPIII ITPUHAIJIEXK-
HOCThb BCKPBITBIX B pa3pe3e¢ MOPCKUX OTJIOKCHUIA
KapaHraTckoii TpaHcrpeccun YepHoro mopsi. Jlromu-
HECLIEHTHOE TaTUPOBaHME BBIMOJIHEHO IO IIPOTOKOJIaM
OSL u pIRIR g, TTO UTOraM KOTOPOTO OBLIO TTOTyYe-
HO 17 maTUPOBOK, XapaKTePU3YIOIINX Pa3HbIE 3TAIIbI
paszButusa Tepputopuu. Ilpn maTupoBaHUM OTIOXKE-
HUi1 ObUIM MPOBEACHBI BCe HEOOXOMUMBIE IJISI MTPO-
BEePKU HaIEKHOCTU Pe3yJIbTAaTOB TeCThl. MTOroBBIE
IaThl MO KBaplly M MOJEBHIM IIIIaTaM IIOKa3aau
XOPOIIYIO CXOAMMOCTh B Ipenesiax ITOBEPUTEIbHBIX
MHTEPBAJIOB, YTO TOBOPUT O BBICOKOII HAIEXKHOCTU
nmojiydeHHoU  xpoHomornu. Pesymerater  OCJI-
Ne 1
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Puc. 5. KpuBble HachIIIIEeHUS U 3aTyXaHUS TJIOMUHECIICHTHOTO CUTHAaJIa (BO BPe3Ke) C pe3yJibTaTaMU TeCTa BOCCTAHOBJICHUS 10~

3bI IJIs1 KBaplia (a) 1 moyieBoro irmara (0).

JaTAPOBaHMs MOKa3ajlMd, 4YTO OCAaIKOHAKOIUIEHUE
KapaHTaTCKUX OTIOXEHUI B IOXKHOI 4acTu paspesa
DapTUreH npoucxonwino B KoHne MUC 6 u Ha
npotsixkeHun MUC Se-c.

2. Ha ocHoBe Marako(payHUCTUISCKOTO aHaIN3a
B TOJIIIE MOPCKUX OTJIOKCHU BbIIEISIETCS TPU LIMK-
JIa OCaJKOHAKOIUIEHUSsI, pa3delieHHbIe 3PO3MOHHBI-
mu 1iepepbiBaMu. IlepBBIii XapakTepu3yeTcs o6em-
HEHHBIM KOMIUIEKCOM 3BPUTAJIMHHBIX MOJLUIIOCKOB,
€ro BO3pacT MO HIKHEN T'paHUIIE JOBEPUTEIHLHOTO
WHTEpBajia cocTaBuil okojio 135—130 TwIC. 1.
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(MHUC 6—-MMC 5e). Bropoit mipencTaBiieH GOIBIINM
pa3HOOOpa3ueM 3BPUTATMHHBIX BUIOB, B COCTaBE KO-
TOPOTO MOSIBJISIIOTCS YMEPEHHO CTEHOTAJIMHHbBIE BUIIbI,
€ro BO3pacT olieHeH uHTepBajioM 130—115 ThIc. 1. H.
(MUC 5e). Tpetuit UMK XapakKTepH3YyeTCSI KOM-
IUIEKCOM, TI€ TOMUHUPYIOT YMEPEHHO CTEHOTAIUH-
HBbIE BUIBI, €TO0 BO3pacT oliecHeH B 115—95 Tthwic. II.
(MUC 5d—c).

3. AHaju3 PKOJOTMYECKUX MPEeAIroYyTeHU pas-
JIMYHBIX BUIOB MOJUTIOCKOB B OOHa*K€eHWM MoKasall,
YTO cpena 6bacceiiHa U3MEHSIJIaCch B CTOPOHY YBEIUYE-
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Puc. 6. Iucrniepcusi pe3yJbTaToB U3MEPEHUsI SKBUBAJIEHTHBIX 103 00pa3loB KBaplia U3 JIECCOBBIX OTJIOXEHUI (a) U U3 Npu-

GpexkHO-MOpcKuX (0).

HUS cojeHocTu. Haubolblliee BUIZOBOE pa3HOOOpa-  I0Iei K pa3pe3y TeppuTopuu B paitoHe 30 ThIC. JI. H.
31ie C HaIMYMeM YMEPEHHO CTEHOTAJIMHHBLIX BUAOB  IPOU3OIUIO YBEIWYECHUE BOTHOCTU IIPUTOKOB O3.
HabI01aeTCsI B caMoii BepxHeit mauke cMATHIX B ce-  [laneo-Tobeunk.

JIUMEHTALIMOHHbIE CKJIAAKU TeCUYaHbIX OTJIOXEHMIA

BO3pacToM okoJio 110—95 TeIc. 1.

OMHAHCHUPOBAHUME

4. HaxkoruieHue BepxHeil Cy0aspajibHOI TOJIIIU
Havajaoch He paHee 95 TrIC. 1. H. B pa3pese Boiaes- UccnenoBaHus BBLINOJHEHBLI NP (PUHAHCOBOM ITOJI-
€TCH HaJIMyue 3HAYUTEJIbHOIO IMepephbiBa OCaaKOHa-  aepxke npoekta PH® Ne 19-77-10077 (abGcomoTHoE aa-
KOTUIeHUs B epuoa Mexny 95 u 35 Teic. J1. H. Bo Bpe-  tuposanue), pa6orsl T.A. SHuHO# (dayHHCTUUECKMIA
M3 OpsitHeKoro nHTepcranuana (MUC 3) B mpuiiera-  ananms) nommepxaHbl mpoektoM PH® 21-44-04401,
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Chronology of the Karangat Transgression of the Black Sea by Luminescence Dating

D. V. Semikolennykh® > *, R. N. Kurbanov?, and T. A. Yanina?

! Institute of Geography, Russian Academy of Sciences, Moscow, Russia
2Moscow State University, Moscow, Russia
*e-mail: aristova@igras.ru

At the beginning of the Late Pleistocene within the modern Azov-Black Sea basin the Karangat transgression
developed synchronously with the interglacial transgression of the world ocean. Based on the analysis of fau-
nal complexes, the basin was characterized as the warmest and deepest basin of the Late Pleistocene with wa-
ter salinity much higher than the salinity of the modern Black Sea. The most complete sequence of transgres-
sion sediments was found in the Eltigen section, located on the western coast of the Kerch Strait. The section
has been examined several times. However, due to the large extent, facies variability of the section and the
lack of geochronological data, there is still no consensus on how the deposits in the section correlate, to what
number of phases of the Karangat transgression they correspond to, and what their age is. The aim of this
worKk is to obtain the chronology of sedimentation of the southern (Tobechik) part of the Eltigen stratotype
section, which is considered by most researchers to be the deposits of the first phase of the Karangat trans-
gression. Seventeen luminescence dates were obtained for quartz (OSL) and feldspar (pIRIR,q4): nine from
lagoon-marine and coastal-marine deposits and eight from the overlying loess-soil layer. Biostratigraphic
analysis of the malacofauna confirmed the belonging of the marine deposits of the Karangat transgression of
the Black Sea discovered in the section. The results of OSL dating showed that in the southern part of the
Eltigen section, three cycles of lagoon-coastal-marine sedimentation are distinguished in the intervals of
135—130 ka years ago (MIS 6—MIS5¢), 130—115 ka years ago (MIS 5e) and 115—95 ka years ago (MIS 5d-c).
The accumulation of the upper subaerial strata began no earlier than 95 ka years ago.

Keywords: Kerch Strait, Eltigen, Lake Tobechik, Late Pleistocene, Karangatian transgression, OSL dating,
malacofauna, Mikulin interglacial
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