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B crathe mpencraBieHbl pe3yabTaThl IIEPBOI OeTaJIbHOM aOCOJIOTHOM XPOHOJIOTUMM paHHEXBaJIbIHCKOM
TpaHcrpeccuun Kacnuiickoro Mopsi Ha OCHOBE TaTUPOBAHUSI METOIOM OTITUYECKU-CTUMYJIMPOBAHHOM! JIIO-
muHecueHuu (OCJT) u ux obeyxaeHue. MccienoBaHre NpoBeaeHo sl 0codoit haluu XBaJTbIHCKUX OT-
JIOXKEHUI — LIOKOJIAAHBIX TVIMH, IIUPOKO pacrpocTpaHeHHbIX B [Ipukacnuiickoit Hu3aMeHHocTu. B u3y-
YeHHBIX onopHbIX pa3pe3ax HuxHero IMoBomkbs (CpenHsisi Axty6a, Paiiropon, JIeHUHCK) IIOKOIagHbIE
JIMHBI UMEIOT 3HAYUTEIBbHYIO MOIITHOCTb, B UX CTPOCHUU BbIAESIETCS TPU MoAdanuu: nayka repecianpa-
HUS TIECKOB 1 CYIJIMHKOB, ITauKa MOHOJIMTHBIX TIJIOTHBIX IJIMH U BeHYao11asi pa3pe3 XapakTepHasi Tayka ¢
TOHKUMMU MPOIUIACTAMU aJIeBpUTa, 0Opa3ylolIMMHU XapaKTepHYIO MEJIKOIUIMTYaTyo cTpykTypy. IlepBas
rmavyka OTpakaeT yCJIOBUS HayaJlbHOTO 3Taria MIPOHUKHOBEHUSI XBAJIBIHCKMX BOJ B PailOH PACIIOJIOXKEHUS
paspesa, BTopasi — YCIOBMSI NIYOOKOBOIHOIO 3aJIMBa, TPEThsl — BPEeMsI PErpecCU CO 3HAYUTEIbHBIM y4Ya-
CTUEM aJUTIOBUAJIBHBIX MpolieccoB B ocankoHakoruieHuu. OCJI-xpoHosorus mnoJjiyyeHa no pesyjbraraM
rnapasuieIbHOTO JaTUPOBAHMUS 110 KBapLIeBbIM 1 MTOJIEBOIITATOBBIM 3€pHAM C TPUMEHEHUEM COBPEMEHHBIX
MMPOTOKOJIOB U3MEPEHUN JIIOMUHECLIEHIIMM MUHepasioB. Pe3ynbTaThl 1aTUPOBaHUSI CBUIETEIBCTBYIOT O
¢opMrpOBaHUYM HUXKHEXBAJIBIHCKMX MOPCKHUX OTJIOKEHUI B ceBepHoit yactu HuxxkHero [ToBokbst B mepu-
on Mexay 27 v 14 TeIC. J1. H. JIaHHBIE O BO3paCTe XBAIBIHCKUX OTJIOXKEHUIA TOTIOJTHUTEIBLHO ITOATBEPXKICHBI
JTaTaMU IO BBIIIIEJIEKAIIMM KallITaHOBBIM ITouBaMm (9.6—0.7 THIC. J1. H.) ¥ TTOACTUJIAIOIIVM JIECCOBO-TTOYBEH-
HbIM cepusiM (37—19 Thic. 1. H.). JIIOMUHECIIEHTHOE NaTUPOBAHUE BBICOKOTO pa3pelIeHUs] MO3BOJIUIO
BIIEPBBIE BBIACIUTD YEThIPE CTAIMM pa3BUTHUS XBaJbIHCKOI TpaHcrpeccuu B Huknewm IoBoikbe: nepBo-
HavyaJbHOTO MPOHWKHOBEHUSI BOM 10 YPOBHS ~5 M a6c¢. (27 ThIC. J1. H.); CTaIMIO CTAOWJIM3AILIMU 1 TTIOCTETIEH-
HOTO IoabeMa YpoBH:I ¢ ~5 10 7 M abc. (27—20 ThIC. JI. H.); 9Tal aKTUBHOIO ITOBBIIIEHUST YPOBHSI MODPS 10
MaKCHMAaJIbHBIX 3HAaUYeHU 1 TTepeMellleHIs 6eperoBoii IMHUM Ha ceBep (17—15 Thic. 1. H.); pUHATIBHYIO pe-
rpeccuBHYyI0 a3y ¢ nmageHreM ypoBHs Mops (15—14 ThIC. J1. H.).

Karoueswie crosa: Kacnuiickoe Mmope, XBaJIbIHCKasi TpaHCrpeccusi, Kojiebanust ypoBHs Mopsi, OCJI-naTupo-
BaHMeE, T€OXPOHOJIOTUSI, TO3AHU TIIeHCTOLIeH, TTajeoreorpadusi, ITOKOIaTHbIE TIIMHBI
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BBEAJEHUWE

Kacnmiickoe Mope siBjisieTCsl yHUKaJIbHBIM 0ObeK-
TOM IJII U3YYEeHUSI UCTOPUU Pa3BUTHUS MPUPOTHOM
cpenbl CeBepHoit EBpasuu, coxpaHsisi B JOHHBIX OT-
JIOXEHUSIX 3alIMCh TUHAMMKY KJIIMMAaTUYECKUX yCIIO-
BUI BCero BogocbopHoro 6acceitHa. YeTBepTUUHBIC
orTiiokeHust Kacnusi — LeHHBbIA apXWB 3BOJIIOLUAU
MIPpUPOMHOI cpedbl lLieHTpa EBpa3um: JeqHUKOBO-
MEXJICTHUKOBEIE IIMKIBI Pycckoii paBHMHBI, KaBka-
3a u lleHTpanbHOU A31H, I7100aIbHBIE U PErMOHAJIb-
HBIe U3MeHeHUsI KinMaTa. CrucTeMaTndeckoe u3yde-
HHE YeTBepTUUHOM nctopun Kacrnmiickoro permoHa
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nponoskaercs yxe 6omee 100 ner (AHnpycos, 1889).
Ha ocHOBe KOMIUJIEKCHBIX MCCIIEIOBAHUIA IeTaTbHO
oXapaKTepHU30BaHO CTpOeHUe OTiaoxkeHuit (CBUTOU,
2014), pa3paboraHa moapoOHasi XpOHOCTpaTUrpapum-
yeckas cxeMa (@enopos, 1978), BeigeeHbl Oepero-
BbIEe JIMHUM ApeBHUX OacceiitHoB Kacnus (Pwruaros,
1997), npemnoxeHbl pa3IMYHbIe BapUaHThl KPUBOI
KojiebaHus ypoBHsS Mops (Peruaros, 2014; CBuroy,
2007). M3 Bcex ydyacTKoB Tobepexbs Kacnuiickoro
Mopsi ITpukacnuiickasi HU3MEHHOCTb SIBJISIETCSI Hau-
OoJsiee n3ydeHHBIM paiioHOM: 31ech, B HuzkHeMm Ilo-
BOJLKbE, OIMCaHa cepusl pa3pe30B B MPOTIKEHHOM
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OOHaXXeHNN BIOJIb adOpa3smoHHBIX OeperoB Bomru m
AXTYOBI, BBIICJICH PsIiA CTPATOTUIIOB KaCIUICKOTO
ieiictrouena (Curou, 2014).

B cioxHo 1 AMHAMWYHOI MMO3MHEIIeACTOLIEHO-
Boi ucropun Kacnuiickoro Mopst BbIIEISIETCSI OTHO
OYEHb SIPKOE COOBITHE — XBaJIBIHCKASI TPAHCIPECCUSI,
OofHAa U3 KPYIHEHUIINX 10 CBOMM MacIlTabaM 1 OTHO-
cuTelIbHOMY IombeMy ypoBHs (Poeryaros, 2014; CBu-
to4, 2007). [TocneqHue naHHBIEC, TOJYYSHHBIE TTO aK-
BaTOPHUU U Pa3JIMYHBIM y4aCTKaM ITOOEePeXKbsl, CBUIC-
TEJILCTBYIOT O HAJIMYUHU TPEX CTAAWI TPAHCIPECCUMU.
PesynbraTtel aHanm3a KepHa ckBaxXuH CeBepHOIO
Kacnms yka3bIBaioT Ha CyIlleCTBOBAaHUE CTagul, KO-
Topast (PUKCUPYETCS II0 MOPCKUM OTJIOXEHUSIM C
XBaJILIHCKOM (payHOIf BBIIIIE CyOa’pajbHBIX aTelb-
ckux omoxeHuit (besponHbix u ap., 2017). Bro co-
OBITHE HE OBIJIO OTTMCAHO B IMTPUOPEKHBIX OOHAXKEHN -
SIX M BBIIESIETCS KaK camasl paHHSISI CTaausl, Ijs1 KO-
TOPOM MpPEIIOKEHO Ha3BaHME MaJIeOXBaIbIHCKAS
VUIY IpeBHEXBaJILIHCKAs TpaHcrpeccusa (Yanina et al.,
2018). IMTameoxBanblHCKasl CTaausl OTpakaeT caMoe
Hayayio TpaHCTPECCUM, KOTOpasl pa3BUBajach IOCIIE
3HAYUTEIHHOTO CHIZKCHMS YPOBHS MOpsI, KOTAa, I10-
BUIMMOMY, Bcs akBaTopusi CeBepHoro Kacrus 6b11a
ocylieHa. B 3To BpeMs1 Ipou301IesT ITOIbeM YPOBHS
MODPsI IPUMEPHO A0 3HAYCHM I, OJIM3KUX K COBPEMEH-
Homy TonoxeHuto Kacrus. 1o manHbIM matupoBa-
HUSI KEpHA CKBaXXWH, pa3BUTHE I1aJICOXBaJIBIHCKOM
cTaguu, IO-BUAMMOMY, IIPOMCXOAMIIO B MHTEpBaje
OT 36 THIC. 1. H. 1O MaKCUMYyMa ITOCJIEAHErO OJieAeHe-
Hug (Yanina et al., 2018).

IMocnenoBaBlIass 3aTeM paHHeEXBaJbIHCKasl CTa-
Ius OblIa BpeMEHEM MaKCHMMAaJIbHOTO pPa3BUTUS
TPAHCTPECCUU U PE3KOTO YBEJIMYECHUSI YPOBHSI U TLJIO-
manu Kacrmst. CornacHo KJ1acCUYECKUM IIPecTaB-
nenussm (Csutou, 2014; demopos, 1978), ypoBeHb
Mopst goctur 45—50 M abc., a IIoIIaab IIPEeBbICUIA
1 MJIH KM2, Kacniuiickre BoIbl TPOHUKIIN DIYOOKO B
ITpukacnuiickyto HHU3MEHHOCTb, 3amaaHo-TypK-
MEHCKYI0O HU3BMEHHOCTh 1 KapakyMbl, 00pa3oBaInuch
MpoJuB B MaHBIUCKOI AEMPECCUU U IIIMPOKUE 3T~
BbI B noimHax Bonru, Kypsi, Ypana u ¥Y300s. Cnenpl
3TOI0 COOBITUS OXapaKTepHU30BaHEI Ha BCEX y4acTKax
KaCITMICKOro Imooepexbsi. TOUHBIN MaKCUMaIbHBIN
YPOBEHb BCE €llie SIBISIETCSI MPEeAMETOM AUCKYCCHUIA,
HO OOJIBIIMHCTBO CIIELIMAJIMCTOB OIIPEACIISIIOT €ro B
npomexyTke 45—50 m abc. (Peruaros, 1997; CBurou,
2014). TakuMm oOpa3oM, pa3Max TPaHCTPECCUM Xa-
pakTepu3yeTcsl MOAbEeMOM YpPOBHSI Ha 0ojiee 4eM
100 m. ITocnemoBaBmasi mocjie KpaTKOBPEMEHHOM
€HOTaeBCKOM perpeccuu Mmo3aHeXBaJblHCKAsT CTaaus
ObUIa HE3HAYUTEIHLHOM II0 padMepaM. DTa CTaausl
duUKcupyeTrcsd Kak TeoMop(doJIOTMIeCKUMU CBUJIE-
TeJIbCTBAaMU (HaJMUUEM BbIpaXK€HHOI MOPCKOIi Tep-
pacel), Tak u ouoctparurpacdueii (Curou, 2007):
paHHEXBAJBLIHCKUN (PayHUCTUIESCKUIT KOMIIJIEKC Xa-
pakTepusyeTcs MpeobiaflaHUEM B COCTaBE MOJLITIOC-
KkoB BunoB Didacna protracta, D. parallella, D. ebersi-
ni, penkumu D. praetrigonoides, B TO BpeMsI KaK MO3/-
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KYPGAHOB u np.

HEXBaJIBIHCKUIT KOMIUIEKC — TEM K€ COCTaBOM
IUIaKH, HO C YeTKUM Mpeobnananuem Didacna prae-
trigonoides. Tlpy 3TOM CyllIeCTBYeT MHEHME, YTO
MO3IHSSI CTAaAUS HE SIBISIETCS CAMOCTOSITEIbHBIM CO-
OBITHEM, a TUIITL PUKCUPYET MePUOI KPATKOBPEMEH -
HOM CTaOMJIM3AalIMM YPOBHS B YCIIOBUSIX PErPECCUB-
HOM TeHaeHLMH O0acceitHa (JlaBpymmH u ap., 2014).

CyIecTBYIOT ABE OCHOBHbBIE TOUKM 3pEHMsS Ha
BO3pacT paHHEXBAJILIHCKOM cTamuu. CTOPOHHUKU
“IpeBHEro” BO3pacTa CYMTAIOT, YTO TPAHCIPECCHUS
pazBuBaiachk B riepuof ot 70 mo 30 TeIC. 1. H. ABTOPHI
MOIYEPKMBAIOT KaK HEOOXOAUMOCTh 3HAYUTEIIHHOTO
BpPEMEHM IJISI 3alIOJTHEHUSI OTPOMHBIM 0OBEMOM BO-
bl KAaCIIMMCKOW KOTJIOBUHBI 10 MaKCUMAJIbHOTO
ypOBHsI bacceiiHa, Tak U CTaAuitHOE pa3BUTHE TPAHC-
rPeCCHU C IIepUoaaMU CTa0MIN3alIMKY YPOBHSI, HEO0-
XOIUMBIMHU 11 (POPMUPOBAHUSI MOPCKHUX Teppac U
cTaguaabHbBIX OCPETOBBIX JIMHUI, XOPOIIIO BhIPAKEH-
HBIX Ha pa3HBIX ydacTKax Io0epexbst (Prruaros,
2014). Dra aprymeHTalus MOAACPXKMBAECTCS JaTaMuU
Ha OCHOBE pa3HbIX METOMIOB: TEPMOJIOMUHECIEHT-
b1 (TJI) mo meTonuke MoposoBa—Illenkorisica —
72—47 ThiCc. n1.H. (Pbryaros, 1997), TJI no meTtonuke
IIImokoBa—IlaxoBua — 48—10 Thic. 1. n. (ILlaxoBelr,
1987), U-Th — 30—25 ThIC. /1. H. U eIMHUYHBIMU PaTAO-
yoieponHbiMu — 31—28 ThIC. 1. H. (Mamedov, 1997).

CTOpPOHHUKM “MOJIONOro” Bo3pacTa paHHEXBa-
JILIHCKOM CTaguy TPAHCTPECCUU YKAa3bIBAIOT HA TO-
pasmo 6ojiee MHOTOUMCIIEHHBIE PE3yJIbTaThl pagyo-
YIJIEPOIHOTO JATUPOBAHUSI, KOTOPHIE YKJIAAbIBAIOTCS
B uHTepBai 23—10 toic. . 1. (bagtokosa, 2007; CBu-
tou, 2007; Arslanov et al., 2016; Makshaev and Svi-
toch, 2016). bimzkue pe3yabTaThl TAKKE ITOJIYYEHBI 1
ypaH-TOpueBbIM MeTonoM (Peruaros, 1997). HoBbie
JIaThl, TIOJIyYeHHBIEC ¢ TPUMEHEHUEM YCKOPUTEIbHOM
macc-crnekrpomerpun (YMC) nmo obpasiam ¢ pas-
JIMYHBIX YYACTKOB KACITMICKOIO MOGEpeEXbsl, YKa3bI-
BAIOT Ha TO, YTO HIDKHEXBAIBIHCKIE MOPCKHE OTIIOXKE-
Hus popmupoBanuch ~19—15 teic. 1. 1. (Tudryn et al.,

2016)'. Bo3spacTHbIe OIpenesaeHus, OJyYeHHbIE 110
paKoOBHWHAM M OpTaHYECKOMY BEIIECTBY KepHa CKBa-
xuH akBaropum CeBepHoro Kacrms, IomernamoT
BpeMsl paHHEXBaJILIHCKOW TpaHCIpecCUu B MPOMe-
KyToK 36—18 ThIC. 1. H. (Yanina, 2020).

B mocnegnue rombl IOJIydeHBI HOBBIE MAaCCHUBEI
JIaT IJIST OTJIOKEHMI paHHEXBaJILIHCKOM ctanuu. Pa-
nuoyrneponHbie fatel Mo HukHemy n CpegHemy Ilo-
Bookbio (MakmaeB, Tkau, 2023; Makshaev and Svi-
toch, 2016; Zastrozhnov et al., 2020), akBatopun Ce-
BepHoro Kacnust (be3ponHbix u np., 2017; Leroy et al.,
2015), 3amagHo-TypkmeHckoit Hm3MeHHocTH (Kur-
banov et al., 2014) yka3bIBaloT Ha pa3BUTHE TPAHCTPEC-
cuu B nepuof 23—12 Teic. 1. H. JlaTupoBaHE€ METOIOM
ONTUYECKU-CTUMYJIUPOBAHHON  JIIOMUHECIEHIINN
(OCJI) nns Huxnero IMoBomxksbst (Butuzova et al.,
2022; Kurbanov et al., 2021; Kurbanov et al., 2022;

! 3nech u nanee ykasaHb! KaTMGPOBAHHbBIE IATHI.
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Taratunina et al., 2022; Zastrozhnov et al., 2021; Zas-
trozhnov et al., 2020) najgu HECKOJBKO 00jiee MOJIO-
Joit Bo3pacT: Mexny 18—14 Teic. 1. 1. s MaHBIMCKOI
JIETIPECCU TIOJIy4eHBI MaThl IS HIDKHEXBAIBIHCKUX
ocankoB 17.7—14.9 teic. 1. H. (CeMUKOJICHHBIX U JIp.,
2022), oTpaxkaroliye Bpems repeToka Box u3 Kacrs B
AzoBo-YepHOMOpPCKMIi GacceiiH.

HecMoTpst Ha 3HAYMTEIBHBII IIPOrpecc B OIIpeae-
JIEHMM BO3pacTa pa3JMYHbIX 3TanoB 3Bomonun Kac-
MAHACKOTO MOPS B MO3AHEM TUIEUCTOLIEHE, U MHOTO-
YUCJIEHHBbIC TOATBEPKICHMUS “MOJIOAOro” BO3pacTa
PaHHEXBAIBIHCKOI CTaauM, OCTAETCS PSII HePEIIeH-
HBIX TIpo0JeM mnajieoreorpaduu peruoHa: 1) pasr,
BO3pacT M MacIITaObl TpeX CTaauil XBaJIbIHU; 2) Ha-
JINYKMe W XPOHOJIOTHUS OTACIbHBIX MOACTaANil, KOTO-
pbie (GUKCHUPYIOTCS MO BhIpaXk€HHBIM B pefibede Oe-
PETOBBIX JIMHUSIM, OTPaXXaloIIUM 3Tanbl CTa0MIM3a-
U1 ypOBHS; 3) BpeMsi 00pa30BaHMsS XBaJIBIHCKOIO
MpoJiuBa B MaHBIYCKOM ACMPECCUU, XapaKTep ero
¢opMUpOBaHUSI W BIMSHUE Ha JIUHAMUKY YPOBHS
OacceiiHa; 4) xapakTep U CTaIUTHOCTh Pa3BUTHSI Oe-
PETOBBIX MPOLIECCOB BO BpeMsi TPAHCTPECCUBHOIO
IoabeMa YPOBHSI MOPSI Ha yJ4acTKaX INIyOOKMX 3CTya-
pueB B monuHe Bonrn, Kypsl n ¥300s. bes pemenns
STUX TIPUHUUIIMAJIBHBIX TIpOOJieM, II0-BUIUMOMY,
CJIOXXHO OyIeT NPOABUHYThCS B IIOHMMAaHUHU 1I€JIOTO
psiza OpyTrux MHTEPECHBIX BOIPOCOB B uctopuu Kac-
MMUICKOTO MOPSI: TEHE3UC U BO3PACT O3POBCKUX OyT-
pOB, UCTOYHUK BOXBI IJISI pa3BUTUSI TPAHCTPECCUIA,
KOppEeILuS C TajieoreorpapuiecKuMmy COOBITUSIMU
B coceqHux peruoHax u ap. (bamioxkosa, 2021).

Haubonee mmupoko mnpumeHsieMas paguoyIje-
poaHasi XpOHOJIOTUSI OrpaHUYeHa HEOOXOTUMOCTBIO
oTOOpa OpPraHMYECKOro Marepuaja, 4TO 3a4acTylo
IMO3BOJISIET TaTUPOBATH JIMIIb Te CJIOM, IJIe BCTpeYa-
I0OTCSI PAKOBUHBI KaCIMMUICKMX MOJIJIIOCKOB. B jaHHOM
HCCJIENOBAaHUY HAaMU IIPUMEHEHO JTIOMUHECLIECHTHOE
IaTAPOBaHMWE BHICOKOM AE€TaIbHOCTHU IJIsI ONpeaeie-
HUSI BO3pacTa HUKHEXBAJBIHCKMX OTJIOKEHUI B Ha-
JIeXIe pa3pelInTh HEOIPeaeIEeHHOCTh OTHOCUTEIb-
HO BO3pacTa paHHEeW CTaguy XBaJBIHCKOM TpaHC-
rpeccuun Ha npumepe HukHero IloBoikbsi. HoBhie
JaHHbIE CYIIECTBEHHO AOIOJIHSIOT IOIyYeHHbBIC pa-
Hee eIMHUYHBIC OAThl IJIs psida pa3pe30B perrnoHa
(Kurbanov et al., 2021). Llenso paboOTHI SIBIISIETCS
pa3paboTKa JeTajbHOIl XPOHOJOIMM Pa3BUTHUS
TpaHcrpeccun Ha teppuropun Hukaero IToBomkbsa
Ha OCHOBE NPUMEHEHMUSI IIOMUHECLIEHTHOT'O JaTUPO-
BaHMSI 10 MaTepurajiaM U3YYeHUsI TPEX OIMOPHEIX pa3-
pPE30B, PacHOJI0XEeHHBIX BOIM3M I. Bosrorpan.

MATEPUAJI U METOANKA
NCCIEOAOBAHUU

Obsexmobl U paiion uccaedoeanuil

Hwxnee IloBomkbe pacrioloXeHO B IIpeneliax
IIpukacnuiickoii HU3MEHHOCTH, MPOCTUpAIOLIEiCs
oT Bo3BbeImeHHOCTH O6Imuii CrIpT Ha ceBepe A0 Oe-
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peroB Kacrmiickoro Mopst Ha rore. AOCOJIIOTHBIC BBI-
COTBbl HUBMEHHOCTHU BapbUPYIOT OT —28 M Ha rmobdepe-
xbe Kacnuiickoro mops 1o 50 M B ceBepHOI 4acTU
peruoHa. Penbed nmpenacraBieH MOPCKOiT aKKyMYyJIsI-
TUBHOIW paBHUHON CO CjleldaMU BPO3MOHHBIX, Cy(d-
(O3MOHHBIX U 30JI0BBIX MpolieccoB (MOCKBUTHH,
1962). B paspe3sax ceBepHoit yactu HuzkHero [ToBor-
Kbsl HIDKHEXBAIBIHCKUE OTJIOXKEHUSI PACOJIOXEHBI
MEXIY TOJIOLIEHOBOII IIOYBOM M aTeabCKOl CyO-
aspanbHOi cBuToi (Kurbanov et al., 2021). Ouu
MpeACTaBJICHBI JIETKO UACHTU(MULIUPYEMBIMU IJIMHA-
MU CO CIIeUM(PUUYECKUMU XapaKTepPUCTUKAMU. KO-
PWYHEBHIN LIBET, IT0JI0CYaTasi TEKCTypa 1 MHOTOYMC-
JICHHbIE TIPOCJIOM aJIeBpUTa TOJIIMHONM MeHee 1 MM,
YTO MPUAACT OTIOKECHUSIM XapaKTepPHYIO “IIOKOJIal -
Hy10” TeKCcTypy (CBuTtou 1 Makinaes, 2015). B ienom
9TOT TUMl (auuit B IIpukacnuiickoii HU3MEHHOCTHU
duKkcupyeTcsl B IOHIKEHUSIX pelibeda pasImIHbIX
KOH(MUTYypa1mit 1 pa3MepoB, caMoil KPYITHOM M3 KO-
TOpBIX sABIsIeTCs noauHa HinkHeit Boarun (MockBu-
tiH, 1962). TmmncoMeTrpuuecKoe ITOJIOXKEHUE XBa-
JIBIHCKMX OCaIKOB B pa3pe3ax [1oBoKbs M3MeHYM-
BO, OHU TIOBTOPSIIOT OCOOCHHOCTH T1ajieopeibeda.

J11s1 oTOopa mpo6 OBIIIN BEIOpAHBI TPU M3BECTHBIX
1 IeTaJabHO MCCASIOBAaHHBIX pa3pe3a Mo o0e CTopo-
Hbl Bosiro-AXTyOMHCKOU DOoJaMHBI BOaIM3u I. Boaro-
rpan (puc. 1). Paspe3 Paiiroponm (48.4313 c.mI.,
44.9665 B.1., BbIcOTa 13.68 M) sIBJIsIETCS CTPATOTUIIOM
ateabcKoit cBUTHl IIpukacnuiickoii HU3MEHHOCTHU.
3mech, Ha IIpaBOM OOPTY HOJIMHBI, TOPU30OHT IIIOKO-
JagHbix tivH (IIT) MoutHocThIO 1.7 M BeHYaeT pas3-
pE3 U C HEeCOITIaCUEM JICKUT Ha aTeJIbCKMX JIECCOBO-
MMOYBEHHBIX cepusix (CM. puc. 1B), oOlee cTpoeHue
paspe3a npuBeneHo B (Taratunina et al., 2022). Pa3pes
CpenHsist AxTy0a pacIiojloxXeH Ha IIpaBoOM OOpTY TOJIH-
HBI IOXHEe OTNHOMMEHHOro Itocenka (48.7004 c..,
44.8937 B.1., BeIcoTa 14.89 M), mogpoOHOE omucaHue
CTpoeHMs pa3pe3a npuBeneHo B (AAHuHa u ap., 2017;
Taratunina et al., 2021), 3mech mpeacTaBICHbI TUIINY-
ueie I o611eit MomHocThIO 2.6 M (cM. puc. 16). B
20 KM BOCTOYHEE pacmojioXeH pa3pe3 JIeHMHCK
(48.7213 c.m1., 45.1592 B.4., 11.45 M), TOe TUIIMYHBIE
HIT umeroT MmoiHocTh okoJio 3.7 M (Koltringer et al.,
2021b). XBaJbIHCKME OcagKM B 3Toit yacTu HiokHero
IToBo/Kbs 3axKaThl MEXIY aTeIbCKUMM JIECCOBO-
IMOYBEHHBIMM CEPUSIMU U aJIJIIOBUAJILHBIMU ITeCKaMU
(CHU3Y) M TOJIOLIEHOBOW KalllTaHOBOI TIOYBOli. B
CBSI3U C TEM, YTO B OCJIECIHUX OITyOJIMKOBAHHBIX pa-
0oTax Mo 3THUM pa3pe3aM B OCHOBHOM OOCYXKIAr0TCsI
pe3yabTaThl JATUPOBAaHUS aTelibcKoii cBuThl (Kur-
banov et al, 2022; Taratunina et al, 2022), HaMu BBI-
MMOJIHEHO 0000IIeHME PE3YyIbTAaTOB IMOJIEBBIX HCCIIE-
noBaHmit 2015—2020 IT. ¥ JIIOMUHECLIEHTHOIO JaTU-
pOBaHUSI XBAJIBIHCKUX OTJIOXCHUI I YTOYHEHUS
XPOHOJIOTUY XBaJIbIHCKO# TPaHCIPECCUU.

Jnsg ymoOcTBa YTEHUSI B CTaThbe WCIIOJB3YIOTCS
cnenytomue cokpameHus: CA — paspe3 CpenHsist
Axty0a; PI' — paspe3s Paitropon; JIH — paspes Jle-
HuHCK; I — moxonamgHble TIIAHEBL.
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Puc. 1. PaiioH ucciaenoBaHust, pacioIoKeHUe M3ydeHHBIX pa3pe3oB (a) u oouii Bua ooHaxxeHuit B CpenHeit Axty6e (0), Paii-
ropoze (B) u JleHuHcke (T); cTpeKaMu YKa3aHO MOJIOKEHUE TOPU30HTA IIIOKOJAIHBIX TJIVH.

./YiOMuHeCMEHmHOC’ aamupoeaﬁue

Omobop obpa3yoe u npobonodeomoska. Bo Bpems
TTOJIEBBIX PabOT OBLIM OTOOPAHBI TPOOHBI M3 TPEX OITH -
CaHHBIX Pa3pe30B IS JIOMUHECLIEHTHOTO TaTUPOBa-
HUSI MOPCKUX XBaJILIHCKUX OTI0XEHMI, TTOACTUIAIO-
IIUX WX JIECCOB U BHIIIEEXKalleil moYBbl. B ¢Bsi3u ¢

BBICOKOM TIJIOTHOCTBIO OTJIOXKEHUI W HEBO3MOXKHO-
CTBIO MCIIOJIb30BaHUsI TPYO OTOOP P00 MPON3BOIMII-
Csl HOYbIO, KOIJa B TIpEIBAapUTEIbHO 3aYMIIEHHON
CTeHKE OTOMpalIMCh HEOOIbIIMEe OJIOKM OcamKa 1 I10-
MeEIIAJIMCh B HEIPO3payHbie IJIACTUKOBBIC ITAKETHI.
TlepBuuHas mpoOOMOATOTOBKA BEITTOJIHEHA B MOCKBe
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B rpyrme OCJI-gatmpoBanust MI'Y/UT'PAH no cran-
naptHoit Mmetonuke (Kypb6aHos u np., 2021).

Hzmepenue sxeusarenmnoii 0o3ot. IaMepeHUs 110-
MUHECUEHIIMU ObLIN BBIMOJIHEHBI B CKaHIWMHABCKOM
JlabopaTopuu JIOMUHECLIEHTHOTO JaTUPOBaHUS B
Puco (Jdanust) 1o HaBecKaM 3€peH, YCTAaHOBJICHHBIM
Ha JucKax 13 Hepxkasetoleit ctanu, B TJI/OCJI pu-
nepe Risg TLDA-20, cHaGXeHHbIM KaJIMOPOBaHHBIM
0eTa-MCTOYHUKOM. 111 m3MepeHUs JJIOMUHECIICHT -
HOTO CuUrHaja B KBaplie NPUMEHSUIUCh OOJbIINE
(8 MM) aJIMKBOTEHI, IJI KaJIWEBBIX IIOJIEBBIX IIIIATOB
WCHOJIb30BaM Majible (2 MM) aJuKBOTHL. YumcToTa
KBaplia ObUla TMOATBEPKIACHA OTCYTCTBUEM 3HA4M-
TEJILHOTO CUTHAaJIa, CTUMYJIMPOBAaHHOTO MH(PpaKpac-
HbIM uznydeHueM (IRSL). Mamepenus mis paznud-
HBIX MapTUii 00pa3loB U3 Pa3HBIX Pa3pe30B BHITIOJN-
HSUIUCh B pa3HOEe BpeMs, pe3yJIbTaTbl YaCTUIHO
ONyOJIMKOBAHBI, HO MPU 3TOM COOIIONAIOCH SONH-
CTBO METOAUKU UBMEPEHUM, NETAIbHO OIIUCAHHON B
(Kyp6aHoB u np., 2019).

Lo3umempus, pacuem ckopocmu HAKONAeHUs: 003bl.
M3mepeHnsT KOHLIEHTpAlMKU PaIuOHYKIUIOB BbI-
MOJTHSUIMCH C TIOMOIIbIO TaMMa-CIEKTPOMETPOB BbI-
COKOro pa3penieHusi. [Ipodonoaroroska BbIIIOJIHEHA
o crtangaptHoii Metoguke (Kypb6anos u ap., 2021).
HNToroBast akTMBHOCTh PagUOHYKIUIOB, OOCYXKIe-
HUE 3HAaYEHUI BOJOHACHIIIEHMS IIOPOA M CKOPOCTU
HaKOIUIEHUsI J03bI IJIsI 00pa3loB U3 KaXKIOIO pa3pes3a
MPUBENECHbI B CICIMAJIbHBIX CTaTbsX (AlHMHA U mp.,
2017; Kurbanov et al., 2022; Taratunina et al., 2022).
B uenom, HII' oTiMyaroTCa BHICOKUM COAEpKaHUEM
PagMOHYKJIMAOB, YTO XapaKTEPHO UJISI TJIMHUCTBIX
OCaJKOB.

Hadexcnocmov xpononsoeuu. JIloMuHeCLIEHTHOE Ja-
TUPOBaHUE BBIIIOJHEHO HA OCHOBE M3MEPEHUS CUT-
HaJia 1o TpeM ImpotokoiiaM Ha ocHoBe SAR: OCJI onga
kBapua, IRs; u pIRIR,y, IsT KanueBbIX ITOJEBBIX
mnatoB (KITI). TaHHast MeToauKa MO3BOJISIET Bbl-
MIOJTHUTH CpaBHEHUE NATHUPOBOK, OLIEHUTH CTEIEHb
OOHYyJICHMSI MaTepraia M, TAKUM 00pa3oM, TOBOPUTH O
HaIEeXXHOCTU UTOroBoii xpoHojoruu (KypoaHoB u np.,
2019). JIroMUHECHEHTHBII CUTHAJI B KBaplIeBbIX 00-
pasliax XapakTepus3yeTcsl BbICOKOU YyBCTBUTEIbHO-
CTBIO, T.€. XOPOIIIO pearupyeT Ha CTUMYJISIIIUIO CBE-
TOM, B HEM IIpeo0JIamaeT OBICTPHII KOMIIOHEHT. TecT
BOCCTAHOBJICHUSI M03bl ObLI BBIMOJIHEH IJIs IIECTU
AJIMKBOT KaXXOOro obpaslia, U JaHHbIE JO03bl Bapbi-
poBanuchk oT 4 1o 100 I'p B 3aBUCUMOCTH OT U3MEPEH-
HOI1 TTajieono3bl Kaxkaoro oopasia. Oo6miue koapdu-
LIMEHTBl BOCCTAHOBJICHUS 103bl OJIM3KU K €IUHUIIE
(1.01 £ 0.03, » = 96), 9TO TOBOPUT O TOM, YTO BHI-
OpaHHBIN MTPOTOKOJ CIIOCOOEH TOYHO M3MEPUTH U3-
BECTHYIO 703y, Ha3HAUYCHHYIO Tepes 000 TepMu-
yeckoil oOpabortkoil. KpuBas 3aryxaHus curHaja
IUIS1 TTOJIEBBIX 1INATOB 1o npotokony pIRIR,g, uMeeT
xapakTepHyto ¢popmy (Taratunina et al., 2022). O6-
pa3liaM CBOMCTBEHHAa BBLICOKAasi YYBCTBUTEIBHOCTh
curHazna (ko3 duumeHT peunpkyasauun 0.09 + 0.01,
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n = 96). TecT BOCCTAaHOBJIEHUS JO3bI IIPOBOAUIICS TIO
3 aaIuKBOTaM KaXJIOro odpasiia; 3agaBaeMbIe O35l
BapbupoBanuch ot 50 no 100 I'p B 3aBUCUMOCTHU OT
M3MEpPEHHON Iajeomo3sl Kaxkaoro oopasna. Oopas-
ubl KITIHI mpenBapuTebHO OOHYISINCH C UCIIOJIb-
30BaHUEM CTUMYJISITOpa COJIHEUYHOro cBera (48 ua-
COB), KO3 (PUIIMEHT BOCCTAHOBJICHUS O3Bl COCTaB-
astet 1.04 = 0.03 (n = 15), 4yTOo yKaspIBaeT Ha
NPUMEHUMOCTb NTPOTOKONA PIRIR,g, 151 TOUHOTO U3-
MEPEHMSI U3BECTHOM JO3bI Iepe TI000M TEpMUYECKOMN
00paboTKoii. JlonomHUTeIbHBIC JaHHBIC 10 JTIOMUHEC-
LIEHTHBIM XapaKTEepUCTHMKaM O0O0pa3loB KaXXAOro W3
pa3pe30B, colepKaHUE PATUOHYKIUIOB W SKBUBA-
JICHTHBIE 103bl IPUBEICHBI B CIIELIMATbHBIX CTAThIX
(AHuHa u op., 2017; Kurbanov et al., 2022; Taratun-
ina et al., 2022).

PE3VJILTATBHI UCCIEJOBAHUN
N NX OBCYXKAEHUE

CmpoeHue XBANbIHCKUX UWIOKOAAOHBIX 2AUH

B paspese Cpennsiss Axty6a (CA) LI ¢ pasmbiBoM
3aJIeraloT Ha JIECCOBO-TIOUBEHHBIX CEPUSIX aT€IbCKOM
CBUTBI, KPOBJISI KOTOPBIX TpeACTaB/ieHa COXpPaHUB-
mreiica HUKHeil yacThio majieornouBbl (cinoit CA-6,
puc. 2). B crpoenun T Beineasercs tpu cinos. B oc-
HoBaHuu 3ajieraeT cjioii CA-5 ¢ KpyImHBIMU YILIO-
IIEHHBIMU TUIMTYATBIMU TJIMHAMU M YaCTbIMU TOH-
KVMMY ITPOCIIOSIMU ajieBpuTa 1—2 MM, MOIITHOCTb TJIH -
HsIHBIX TIpocioeB 0.5—2 cMm. B cpenHeit yactu ciost
IUIMTKM TOJIIMHONW 1.5—2 cM uMeT pa3Mepbl 10
30 cM, TOBEpPXHOCTh BOJHMCTAsI, HAITOMWHAET BOJI-
HOBYIO psiOb, C aJIeBPUTOBBIM HAIllbLICHUEM, ITPUUYEM
KOJIMYECTBO aJIeBpUTa YBEJIMUUBAETCS B TIOHUXKEHU -
ax psaou (puc. 3a). B BepxHeil 4yacTu KOJMYECTBO
aJIeBPUTUCTBIX TIPOTJIACTOB yMEHbIIaeTcsl, oOIast
MOIITHOCTH cjios1 — oKoJio 40 cM. [TocTeneHHO Tipouc-
xognT mepexon K omHopomHbeM LT (cmoit CA-4,
0.5 M), B KOTOPBIX OTCYTCTBYIOT TPOILJIACTHI aJleBpU-
Ta. OCOOEHHOCTD CJIOSI — €r0 OMHOPOAHOCTb, OTCYT-
CTBUE BKJIIOUEHUU. [1pu BpICbIXaHUU MaTepuall pac-
KaJIbIBaeTCsl Ha MHOTOYMCJIEHHBbIE BEpTUKAIbHBIE
CTOJIOMKM pa3mepoM 3—4 cM. Beiiiie 1o pa3pe3y cHO-
Ba TIOSIBJISIIOTCS MPOIUIACTbl ajJeBpUTa, MaTepuasn
MpuoOpeTaeT TIMTYATYIO OTAEJIbHOCTD, a 3aTeM I0-
SIBJISIIOTCS BhIPaXKEHHbBIE MTPOCJIOUN ajieBpUTa MOIITHO-
cthio 10 1—2 cM (cnoii CA-3), Ha mryouHe 2.95 M oT-
MedaeTcsl TPOCIoit C MHOTOUYMCIIEHHBIMU paKOBUHA-
MU KacIIMCKUX MOJUTIOCKOB (SIHmHa m np., 2017).
ITocTeneHHO KOJMYECTBO TOHKMX MPOILIACTOB aJleB-
puUTa YBEJIWUUBAETCSI, MOIIHOCTh IJIMHUCTBIX MPO-
cjioeB yMeHbmaTcs ¢ 2—3 go 0.2 cM, Tonia mpruoope-
TaeT puTMUYHOEe cTpoeHue (cioit CA-2), maTtepuan
MPU BBICBIXaHUU pPaCKaJIbIBACTCsS Ha XapaKTepHbIE
Tk (puc. 36). MOIIHOCTb CJIOSI COCTaBIISICT
~1.5—1.6 M, mepexon, B BbILIENEXKAIIUNA CYIJIMHOK B
OCHOBAHUU TOJIOLIEHOBOM KalUTAaHOBOM ITOYBbI I10-
CTeTIeHHBbIIi, rpaHULIa BbIIEISIETCS] YCJIOBHO T10 LIBETY
U YMEHBIIIEHUIO BBIPAXKEHHOCTU TJIUTYATOTO CTpOEe-
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H, ™M Cpennsist Axty6a H,m
15 - M a6e 14.8M abc. - 15
0.724+0.04
14 Paiiropon 114
M abc 13.68 M aGc.
13.5F
) 13.1£0.6
13 - 413
12 + 4112
JlenuHck
M abc 11.45 m abe.
11 + 411
10.7
JTH-)]
. %552 s
10+ Xuatyc: ~5—6 ThiC. JI. 111 - 10
Jenynaumst: ~50 cm 15.2+0.09
15.140.9
9r 19
15.4+0.9
18.6+1.0
8 418
17.4%1.0
7r HERIK : 17
19.9+1.6
X |
2 192412
6 16
_ 23.8%1.3
. .18 18.4+1.0
- ©22.1+1.3
5+ 5255418 | §
4 1|9 Xwuatyc: ~10 ThIC. 1.
Jenynanmst: ~150 cm
4r ca |5 ° 10 14

Puc. 2. CtpoeHue, TUTOJIOTMYECKasi XapaKTePUCTHUKA U3yUYeHHBIX Pa3pe30B 1 pe3y/IbTaThl [aTUpOBaHus. I — écc; 2 — najeo-
MoyYBa; 3 — CyIIMHOK; 4 — IIMHa; 5 — MajiakodayHa; 6 — Iecok; 7 — cynech; & — yriau; 9 — nurojorndeckue ciou; 10 — OCJI-Bo3-

pacT, ThIC. J1. H.
ITlpumeuanue: B TNTOJIOTMYECKUX KOJJOHKAX IIBETOM ITOKa3aH

€CTECTBEHHBIN LIBET OTJIOXKEHUA, a IBET KOPPEJSALIMIA yKa3bIBAET

Ha B3aMOOTHOIIIEHUE PA3JIMYHBIX IMOAMAIINii ITOKOJIAMHBIX TJIMH, OTBEYAIOIINX 3TallaM Pa3BUTHS TPAHCTPECCUU — OBICTPOTO
noabeMa ypOBHSI, MAKCUMAaJIbHOTO YPOBHSI, MaaeHUs1 YpoBHs. 7151 KaX10ro pa3pesa yKazaHo MOJIOXeHUe Hajl ypOBHEM MOpsI
(B BanTuiickoii cucteme BbIcOT). CTpOeHME IIOKOJIAHBIX IJIMH M B3AaUMOOTHOIIIEHUE CJIOEB YTOYHEHO 10 CPaBHEHMUIO C OITy0-

JINKOBaHHBIMM NepBbIMU NaHHbIMU (Kurbanov et al., 2021).

Husi. Takum o6pasom, B CA BblaesisieTcsl TpU (anuu
1T (1) ocHOBaHME TOJIIMU IIPEACTABICHO KPYITHBI-
MU YIUIOIIEHHBIMM TUIMTYATHIMU NIMHAMU, (2) cpen-
HsISI YaCTh — TOMOT€HHBIMY MAaCCUBHBIMU TJIMHAMU,

MN3BECTHA PAH. CEPUA TEOTPAOUYECKAA

(3) BepxHsIsE — PUTMUYHBIM IepeciauBaHUEM ajieB-
PUTOB M TJIMH C MENKOIUIUTYATON OTOEIbHOCTBIO, B
HM3aX C BBIpaXXEHHBIMU IIPOCIOSIMU aJICBPUTOB U
TOHKHUX IIE€CKOB, OOOTaIlleHHBIX PaKOBMHAMMU MOJ-
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Puc. 3. @anmanbHble 0COOEHHOCTH IIOKOJIAAHBIX IMH: (a) YIUIOIIEHHAs! TUIMTKA IJIMH CO cliefaMU PsIOU TeYeHHUs Ha TpaHsX,
Cpennsasa Axty0a, cioit CA-5; (6) Tunuunsie LT B BepxHeit yactu CpengHeit AXTyObI ¢ XapaKTEpHO# MIMTYATON OTAECIbHO-
cthlo, cioii CA-2; (B) lepeciianBaHue CYIIIMHKOB, cyrieceii 1 reckoB B ocHoBaHuu LT paspesa Paiiropon, cioit PI'-4, Beipa-
JKeHa 9PO3UOHHAs rpaHULIa B KPOBJIE aTeIbcKUX JECCOB; () MOHOIUTHBIE LT co cTonGuaToit OTAeIbHOCTBIO B CPEHE YacTu
Jlenunck, cioii JIH-4; (o) nepecnanBaHKe CYIIMHKOB, CyIleceil 1 MeJIKO3epHUCTBIX MecKoB ciost JIH-6.

JIIOCKOB, TIepeXoll K COBPEMEHHO ITOYBe IMpeaCTaB-
JIeH CUJIbHOTPEIIMHOBATbIMU [JIMHAMMU, CO ClieJaMu
nouyBeHHEIX nipolieccoB (Lebedeva et al., 2018).

B paspese Paiitropon (PI') LT Takke ¢ pazMbIBOM
3aJIeTaloT Ha aTeJIbCKUX JIECCaX, HO MMEIOT IPYroi
00K (cM. puc. 2). B ocHOBaHMM TOJIIIU TIPEACTaB-
JeH cnoii PI'-4 — nepecnanBaHue TUIMTYATHIX NIMH U
MpoCioeB ajeBpuTa (puc. 3B), HpUIEM B OCHOBAHUU
CJ10sI TIOC/IeAHUE TOMUHUPYIOT U UMEIOT MOIITHOCTD
or 2—3 no 5—10 cMm, oTMmeuaeTcs IIpUMecCh IIecKa,
MOIIHOCTD TJIMHUCTHIX ITpocyioeB oT 1 10 2—3 cM. B
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TOM 87

BEPXHEN ITOJIOBUHE CJIOS YK€ TJIMHBI HAUMHAIOT J10-
MUWHUPOBATh, aJIEBPUT BbIpaxkeH B BUAE TOHKHUX IIPO-
IJIACTOB, BBIACIISIIOTCSI OTASIBHBIC IIPOCION MOIIHO-
CcThiO 10 1—2 cM. B ToHKOINECYaHBIX U aJICBPUTHUCTHIX
MPOCJIOSIX BCTPEUAIOTCS PAKOBUHBI KACTTUIACKUX MOJT-
mockoB. IlocTerieHHO oTMeYaeTcs Iepexon K KOpud-
HEBbIM INIMHAM C MEJIKOIIJIMTYATOM TEKCTYPOIi, CUJIIBHO
TPELIMHOBATbIM, 0€3 BbIPAXKEHHBIX IPOILIACTOB ajJeB-
pura (cnoit PI'-2).

B nutonormyeckmx KOJIOHKax ILIBETOM ITOKa3aH
€CTECTBEHHBI LIBET OTJIOXKEHUI, a LIBET KOPPEJISLIAIA
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yKa3bIBaeT Ha B3aMMOOTHOIIIEHWE PAa3IMIHBIX ITOI-
daumii MOKOMAAHBIX TJWH, OTBEYAIOIIMX 3Taram
pPa3BUTHUS TPAHCTPECCUU — OBICTPOTO MOIbEMa YPOB-
HSI, MAaKCUMAaJILHOTO YPOBHS, TTameHus ypoBH. s
KaxkJI0TO pa3pesa yKa3zaHo IOJ0XEeHUE Hall ypOBHEM
Mopsi (B bantuiickoii cucteme BbicoT). CTpoeHUe
ITOKOJIAMHBIX TJIMH W B3aMMOOTHOIIICHHWE CIIOCB
YTOYHEHO 110 CPaBHEHMUIO C OMyOIMKOBAaHHBIMM TTep-
BbIMM JaHHbIMU (Kurbanov et al., 2021).

B paspese Jlenunck (JIH) ctpoeHre MOPCKUX OTIJIO-
XKEeHUIT B BepxHeil yacTu umMeeT cxomHoe co CpemHeit
AxTy00ii ctpoeHue (cM. puc. 2). 3mech B OCHOBaHUM
HIT Takxke 3ajeraer cJIoil ¢ KPyITHBIMU TUIUTKAMU
(JIH-5, 70 cM), nepexoasinuii BEIIIIE B MOHOJIUTHBIC
mHbl (JIH-4, 1.6 M, puc. 3r). Ha myobune 2.0—-2.1 m
BBIpasKeH IIPOCJION aJIeBpUTUCTOIO TleckKa ¢ (payHOI
moumockoB (JIH-3, 0.1 m). Bernuaer pa3pes LT cioii
¢ MenkormTyaroit crpykrypoit (JIH-2, 1.2 M), no-
CTEIIEHHO IIepeXOonsiuii B CYNIMHOK B OCHOBaHUM
COBPEMEHHOII KallITAHOBOM ITOYBEL. [Ipu 3TOM ISt
JIH oTtmeuaeTcst 6ojiee CIIOXKHOE CTPOESHUE XBaJIbIH-
CKUX OTJIOXKeHU. 3nech Hke TMnndHbIX LT Boige-
JISIETCSI CJIOM TOPU30HTAJIBbHO IIepeCIanBalOIINXCS
IIPOCJIOEB IJINH, CYIJIMHKOB Y MEIKO3E€PHMCTBIX MeC-
KOB MOIITHOCTBIO 2—3 ¢M, ceporo 1BeTa (puc. 31); 00-
masi MOITHOCTL ciiosg 2.3 M (JIH-6). Berpeuaercs
penKuii pakKOBUHHBIN NETPUT, HEJOCTATOYHBIN IS
BUJIOBBIX OIIpEeeIeHUI MOJIJTIIOCKOB. B camoM ocHO-
BaHMU CJIOSI, HAJlT 3pO3MOHHON I'paHUIIeii C HIDKeIe-
XKaIlMMM aTeJIbCKUMU JIECCAMU, BBIAESICTCS IIPO-
clioit mecka MoOIIHOCThIO 10 0.5 ¢cM ¢ OTHENbHBIMU
MEIKUMU 00JIOMKaMH PaKOBUH MOJUIFOCKOB, B KOTO-
PBIX BBIOEIISIIOTCSI OOJIOMKM XapaKTEepHBbIe UIST poaa
Didacna. Dt1a pauiyst XxBaibIHA paHee He ObljIa oIrca-
Ha B pErrOHE.

Takum obpazoM, B Paitiropone u CpenHeii AxTyoe
HIT mogcTrunarTCs J€CCOBO-IIOYBEHHBIMU CEPUSIMU
C SIBHBIM 3PO3MOHHBIM KOHTaKTOM. HaMu BbIAeI€HO
Tpu mondauuu II. 1. Tlnutyatas, ¢ KpynmHBIMU
YIUTOIIEHHBIMY IJIMTKAMU IJIMH Y1 TOHKMMU IIpOoILIa-
CTaMHu ajieBpUTa, PEIKO BCTPEYAETCS PAKOBUHHBIA
neTput. TeKcTypHble 0COOEHHOCTH MTO3BOJISIIOT TOBO-
pUTh O TOM, 4TO 3Ta mnoadaius GpopmupoBaiach B
YCJIOBHSIX MEIKOBOTHOTIO 3cTyapus Boaru ¢ Hecra-
OMJIBHBIM YPOBHEM U aKTUBHBLIM BIIMSIHUEM (DIIIOBM-
aJIbHBIX IIPOLIECCOB, KOTOPbIE BHIPA3UJINCh B MHOTO-
YHCIEHHBIX TOHKUX IIpoIliacTax ajeBpuTa. 2. Mac-
CMBHasl TJIOTHasl TVIMHA, pO30BaTO-KOpUYHEeBasi, 6e3
BUIVMEIX CJI€JOB TOPU3OHTAJILHOM CJIOMCTOCTH, B
OTJIOKEHUSIX MPAaKTUYECKU HET BKIIIOYCHMM Itecya-
HBIX 3€peH U ajieBpuTa. Dta noadauus popMupona-
JIach B IIOHIMDKEHUSIX TOXBAJILIHCKOIO pelibedda Ha THE
IIyOOKOTro XBaJIbIHCKOTO 3ajmBa B Ilpukacrnmiickoit
HU3MEHHOCTU. OIHOPONHOCTh IJIMH, OTCYTCTBUE
BKJIIOYCHUI YKa3bIBAIOT Ha aKKYMYJISILIMIO B CITOKO-
HBIX YCIIOBHSX, 03 ygacTus (GIIOBUATBHBIX IIPOIIEC-
coB. U3 aToit moadauuu 6110 oToopaHo 10 ob6pa3s-
LIOB JUISI TaTUPOBAHMsI, OTHAKO HU B OMTHOM 13 HUX HE
YIAIOCh BBIIEIUTDH 3€PEH MECYaHOU U aJleBPUTOBOM
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pa3MEpPHOCTH, YTO CIEJIaJI0 JJIOMUHECLIEHTHOE TaTUPO-
BaHME HEBO3MOXHBIM. 3. CHUJIbHOTPELIMHOBATHIE -
HBI, B OCHOBAHUM C YaCThIMU IIPOCJIOSIMU aJIeBpUTa U
TOHKHUX II€CKOB, MHOTOYMCJICHHBIMU PAaKOBUHAMH U
UX 00JIOMKaMM, B BEpXHEU 4acTU — CO CeJaMHu 104~
BEHHBIX IIPOLIECCOB. YUUTHIBasi CTPOCHUE OTJIOXKE-
HUIi, HaJIW4ME MPOCIOEB XOPOIIO COPTUPOBAHHOTO
reckKa, BUIMMBIX IIPOCJIOEB aJIeBpUTa, 3Ta Ioadalus
dopMupoBanack BOJIU3U OEpErOBOI IMHUA, YPOBEHB
OacceitHa OBIT HECTAOMIILHBIN, TPOMCXOIMIIN YaCThIE
¢azbl aKKyMYJISILIMM ajeBpUTa BCIEACTBUE aKTUBHU-
3auuu (hIIOBUANIBHBIX IIpolieccoB. IlecuaHble mpo-
CJIOM C paKOBMHAMM MOJIIIOCKOB (DOPMUPOBAIMCH HA
MOABOAHOM OE€peroBOM CKJIOHE. 31eCh OITMcaHa TH-
MMAYHAasl XBaJIbIHCKasI (payHa, B KOTOPYIO BXOIdT Di-
dacna protracta, D. ebersini, Dreissena rostriformis n
Dr. polymorpha. B JlennHcke HuxKHsis rpanuia T
HEYeTKasi, OTMEYAeTCs II0 YBEJIMYEHMIO MOIIHOCTU
MIPOCJIOEB ajJeBpUTa U IIeCKa, OCIA0JICHUIO XapaKTep-
Horo 6ypoBaTO-KpacHOro 11BeTa. B pa3pese npencras-
JIeHa elle ofHa alust XBaTbIHCKUX OTJIOXEHUI — ce-
pBI€ IIMHBI U CyIlecH. DTa (hamysi pe3Ko OTIMYAeTCs OT
HIT xak mo LBeTy, TaK U IO CTPYKType — HET Xapak-
TEPHOM IUIUTYATON OTAeAbHOCTU. PopMUpOBaHUE
9TOM TOJIIM IIPOMCXOOMJIO B PE3KOIMHAMMYIHBIX
YCJIOBUSIX MEJIKOBOJHOro OacceiiHa, KOorga B OOHU
CE30HBbl CO CTAaOWJIBHBIM YpPOBHEM (hOPMUPOBAIUCH
[JIMHBI, B IpyryMe, MaJIOBOAHbIE, OOJIblliee 3HAUeHUE
uMen GaoBUabHbIe (aKTop (CYNIMHKM), a OJIM3KO0e
MOJIOKEHUE OeperoBOil JTMHUM OTMEUAeTCS B BUIC
IeCYaHbIX IIPOCIOeB. B M3ydyeHHOM palioHe XBaJIbIH-
CKH€ OTJIOXKEHUSI TTIEPEeKpPhIThl COBPEMEHHOI KaIllTa-
HOBOW MTOYBOI1, 00pa30BaHHO B pe3yJIbTATE TIOYBEH-
HBIX IIPOLIECCOB U OMOTYpOai YaCTUUYHO MOPCKMX
IJIMH, YaCTUYHO 20JI0BOIO MaTepuaja, IocTyIaBlie-
'O 32 TOJIOLIEH.

j]iOMUHeCHeHmele xapakmepucmuxku OMA0JCEHUUL

B 006111€eii c103KHOCTH OBLIO MOJTYy4eHO 32 maThl AJ1st
pa3pe3oB Cpenngs Axty6a, Paitropon m JleHMHCK.
HToroBnie naThl 110 KBapILy W MOJIEBLIM 1ITIaTaM, a TaK-
K€ BO3PACTHBIE COOTHOIIEHUS O IBYM ITPOTOKOJIAM
IRy, 1 pIRIR,9, K KBapILly IPEACTABIEHEI B TA0M. 1.

B paspese JIeHnHCK ObUT TaKKe OTOOpaH 00paselr
U3 CJI0s1 COBPEMEHHOTO Ji€cca, HAJIOKEHHOTO Ha Co-
BPEMEHHYIO MOYBY, JIsI KOTOPOTO IMOJYyYeH BO3pacT
o kBapity 200 * 20 JjieT, YTO CBUIETEILCTBYET O TOM,
YTO, IO KpaifHell Mepe, 30JIOBBINM KBapIl XOPOIIIO 00-
HYJISIeTCsI B 9TOM palioHe B HacTosiiiee BpeMsi. B cBs-
34U C TeM, YTO COBPEMEHHOIO aHaJiora IOKOJaaIHbIX
[JIMH HE CYIIIECTBYET, CTENEeHb OOHYJIEHUs CUTHasa
JOJKHA OLICHUBATBLCSI C HCMOJIb30BaHUEM Audde-
pPEHLMATBHBIX CKOpPOCTeli OOHYJIeHUsT KBaplia 1 T0-
Jieoro mmnara. B wmeroauueckoM wuccienoBaHUU
(Murray et al., 2012) npuBoAsITCSI MaTepualibl CpaB-
HeHus Tpex curHaioB (OCJI, IRs, n pIRIR ) it
pa3HbIX oTjoXeHul. JlokazaHo, UToO 0Opasibl, s
KoTopbIx Bo3pacT [R5, < Bo3pacTa no KBaplity — siBJisi-
Ne 3
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HOBBIE JAHHBIE O BO3PACTE PAHHEXBAJIBIHCKOW TPAHCIPECCUU 411
Ta6auna 1. Pe3yabTarhsl JIOMUHECLIEHTHOTO JATUPOBAHMS IJIs KBaplia U ITOJIEBBIX IIIATOB K UX COOTHOIEHUSI
Bospacr, ThIC. 1. H. Bospactubie Ks
Crioii ’ COOTHOLIEHHUSI apL
Paszpe3| Ne |JIa6. Ne | H, cm JIOCTATOYHO
B paspese Fk,
Q PIRTR 9 Fk, IR5y [PIRIR9/Q| IRs50/Q 3aCBCYCH
JIH 1 | 170801 5 |JH-1 0.16 £ 0.02 {0.23 £ 0.03{0.16 £ 0.02| 1.0+ 0.2 1.4+0.2 v
2 | 170802 15 |[JIH-1 1.2£0.1 [1.69%0.09/1.16 £ 0.06] 1.0 0.1 1.5+0.1 v
3 | 180801 55 |JIH-1 5004 | 6609 | 40£0.7 |0.79£0.15 |1.32£0.20 v
41180802 | 104 |JIH-2 9.8+0.7 |139+1.2 | 7.5+ 0.5 |0.77 £0.08 [1.43 £ 0.16 v
5 1180803 114 [JIH-2 14.0 £ 0.8 [16.0£0.8 [10.2 £0.5 |0.73 £0.05 | 1.14 £ 0.08 v
6 | 180804 138 |JIH-2 141+ 1.1 H/I
7 | 180805 178 |[JIH-2 15.2+0.9 H/I
8 | 170803 211 |JIH-3 15.1£0.9 |225+1.2 | 19.5+ 1.0 | 1.29 £0.10 | 1.49 £0.12 |
9 | 180806 | 240 |JIH-4 154+0.9 H/I
10 | 170804 | 293 |JIH-5 18.6 £ 1.0 (27.0£ 1.5 | 19.3+ 1.0 |1.04 +0.08 | 1.46 = 0.11 | Y%
11 | 170805 445 |JIH-5 174+ 1.0 H/I
12 | 180877 | 462 |JIH-6 199+1.6 ([227+1.7 |149+ 1.1 |0.75£0.08 | 1.14 £0.13 Y%
13 | 180807 | 515 |[JIH-6 19.2+1.2 |21.2+£1.2 |146£0.7 |0.76 £0.06 | 1.10 £ 0.09 v
14 | 180878 | 575 |JIH-6 23.8+1.3 (22.9+1.0 [12.0+0.5 [0.51 £0.03 [0.96 = 0.07 v
15 | 180808 | 593 |JIH-6 18.4+£1.0 |20.5+1.1 |13.3£0.6 |0.72£0.05 | 1.11 £0.09 v
16 | 170806 | 623 |JIH-6 22.1+1.3 |38.0+1.7 |26.2%+ 1.1 |1.18£0.09 |1.72 £0.13 v
17 | 180879 | 649 |JIH-6 255+1.8 [25.6%+1.6 [144+1.2 [0.56%0.06 |1.00 = 0.09 v
18 | 180809 | 666 |JIH-6 27.2+1.7 [32.6+4.1 |23.8+3.0 [0.88+0.12 |1.20+0.17 v
19 | 180881 | 673 |JIH-7 37.3+2.7 |40.2+3.0 {22.8+2.0 {0.87 £0.09 |1.54+£0.15 v
20 | 170807 | 727 |JIH-8 37.4+3.1 [4431+3.6 [26.0+2.3 [0.70+0.08 | 1.18 £ 0.14 v
PT 21 | 160801 80 |PI-1 9.6+0.6 |123£0.8 | 8.1£1.0 | 1.3£0.1 0.8 0.1
22 | 160803 172 | PI-3 16509 [(179+1.0 [140£19 | 1.1 £0.1 0.8+ 0.1 v
23 | 160804 | 196 |PI-4 16.6 £ 1.1 |19.0£0.9 |11.2+1.6 | 1.1 £0.1 0.7 +0.1 v
24 | 160805 | 238 |PI-4 16.9+1.0 |17.3£09 [109+1.3 | 1.0£0.1 0.6 £ 0.1 Y%
25 | 177741 | 256 |PI-5 21.7£0.9 [255%+1.0 H/I 1.2+0.1 H/I
26 | 160806 | 261 |[PI-5 18.6 £ 1.2 |20.0£0.9 |13.7+£1.7 | 1.1 £0.1 0.7 £0.1 v
27 | 177742 | 266 |PTI-6 23.9+0.9 [26.1%+0.9 H/I 1.1 £0.1 H/IT v
CA 28 | 150501 40 |CA-1 0.72 £ 0.04 H/A
29 | 150806 315 |CA-2 13.1+0.6 H/I
30 | 150807 | 450 |CA-3 15.0 £ 1.0 H/I
31 | 150809 | 440 |[CA-7 27.2+1.4 H/I
32 | 150810 | 592 |CA-6 355+£2.2 H/L,

TIpumeuanue. H — rybuna or6opa; Q — uamepenus no ksapuy; Fk — kanuesble nonesble wmnatsl; pIRIR,gg — nHdpakpacHo cTumy-
JIMpOBaHHAsI TIOMUHECLICHIIUS ¢ U3MepeHueM npu Harpese 10 290°C.

IOTCS “BEepOsITHO OOHYJICHHBIMM B XOJI€ T€OJIOTIe-
CKOTO TpaHCIIOpTa, a Te, 111 KOTOPbIX COOTHOILIIEHUE
pIRIR,9,/OCIJI £ 1.3, cunutarorcs “xopoiio 0OHyJIeH-
HbiMU”. cxosl U3 3TUX KpUTepHreB, U3 22 oOpa3loB,
JIJIST KOTOPBIX ITOJTyY€HbI OLIEHKM BO3pacTa 10 KBapiLy
u 1o KITIHI — 20 siBasttoTcst XOpo11o 0OHYJIeHHBIMU.
B ocranpHBIX 4 006pa3iiax CUTHAJ SIBJIsIeTCS “BEepOsT-
HO OOHYyJeHHBbIM”. TakuM obOpa3oM, Ml MOJIydeH-
HOI XpOHOJIOTUH 00pa3Ibl KBapiia ObLIA JOCTATOYHO
OOHyJIeHBbI Tiepel (opMUpPOBaHMEM Ocalka, U He-
OIIpeaeIECHHOCTH, CBSI3aHHbBIE C TPOOIeMOif OOHYJIe-
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Hug (1, TakKuM obpasoM, yapesHeHuss OCJI-Bo3pac-
Ta) He BHOCST CYLIECTBEHHOIO BKJIaJia B JOCTOBEP-
HOCTb MTOTOBBIX JTaTHUPOBOK. XOpOIIasi CXOOUMOCTh
OOJIBIIIOTO KOJMYECTBA M3MEPEHHBIX aJUuKBOT IS
KaxXkJ10ro oopaslia, pe3yabTaThl CTAHJAPTHBIX TECTOB
(BOCCTaHOBJICHUsSI HO3BI, TEMIICpaTypHOTO ILJIATO)
YKa3bIBalOT Ha BBICOKYIO HAIEKHOCTH ITOJIyYEHHOM
OCIJI-xpoHoJoOTUM [ XBaJAbIHCKMX OTJIOXEHUI
HuxHero IToBoKbS.

JIIoMUHECIIEHTHBIE XapaKTepPUCTUKH 0O0pa3sloB,
COOTHOIIEHUS TaTUPOBOK 110 KBapiry u KITIII, BerBo-
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bl 00 OOHYJIEHMM CUTHAJIa MOTYT KOCBEHHO yKa3bl-
BaThb Ha YCJIOBUS OCajJKOHaKoOIUIeHUs. Tak, U3ydeH-
Hble HaMM JIECCOBbIE OTJOXEHUSI aTebCKO CBUTHI
00pa30BaICh B pPe3yJIbTAaTe 30JI0BOTO IIPMBHOCA Ma-
Tepuaja, 4YToO MpeamnojaraeT IIUTEIbHOE BO3MACH-
ctBue aHeBHoro cBeta (Koltringer et al., 2021a).
Mopckue OTIOXeHUs, IIPeACcTaBIeHHbIE B pa3pe3ax,
CyIisl TI0 XapaKTepUCTUKE CIOMCTOCTU U pa3Mepy 3e-
peH, ObLIM 0O0pa3oBaHbl B CHOKOWHON (MaloguHa-
MUYHOIT) 0OCTaHOBKE U II0O3TOMY MOIJIM HE MMETh
BO3MOXHOCTM 11 BO3JEHACTBUS COJIHEUHOIO CBETa
nocie nomnanaHus B Kacnuiickoe mope. HecMotpst
Ha 370, naxe curnan pIRIR,y, B KITII noyrn nonHo-
CTBIO OOHYJICH, XOTSI IJIsI 3TOTO TpeOyeTCsl JOCTATOYHO
JUTUTEJIbHOE BO3NIeCTBIE cBeTa. Martepuai, hopMupy-
IOLIMIA OTJIOXEHUSI B ceBepHOM dactu Kacnuiickoro
MOp#1, TIOUYTH TTOJTHOCThIO TTocTaBsieTcs: Bonroii, KoTo-
past npeHupyeT BoctouHo-EBporieiickylo paBHUHY,
MOKPBITYIO CPETHE- U BEpXHEYETBEPTUIYHBIMIA MOPEHa-
MU, TO €CTh IIEPEHOCUT BellecTBO 13 CKaHIUHABUM U
VYpansckux rop (Koltringer et al., 2022; Tudryn et al.,
2016). Takum obOpazoM, OOJbIIAsS YaCTh MEJKO3ep-
HHCTOTO M WJIMCTOrO MaTepuaja INepeHOCHIach Ha
3HAUYUTEJbHBIC PACCTOSIHUSI U, BEPOSITHO, MHOTO-
KpaTHO mHepepadaTblBajiach B BOOTHOM IIOTOKE [IO
OKOHYATEJIbHOTO OCaXACHUS, T.€. MPEICTaBISICTCS
BeCchMa BEpOSITHBIM, UTO MaTepuaj, ciaraloiui
MOPCKME KaCIUICKIE OTI0XKECHMSI B MU3y4EeHHBIX pa3-
pe3ax, ObIT OOHYJIEH B MOMEHT OCaaKOHAKOIIJICHUS].

Pe3ynsmamot damupoeanus

U151 HIDKHEXBaJIBIHCKUX OTJIOXKEHU BCEro moy-
yeHo 32 gatel (cM. Taba. 1). B pazpese CpenHsiss Ax-
Ty0a 13 MPOCJIos TECKOB C XBAJILIHCKMMU PaKOBHUHA-
mu Didacna protracta u D. ebersini (cnoii 3) mmoiryuyeHa
nata 15.0 = 0.7 eic. 1. H. O6pa3zel Bolie (cioil CA-2)
oxapakTepu3oBaH Bo3pactoMm 13.1 + 0.6 ThIC. 1. H.
BospacT coBpeMeHHOIi KalllTaHOBOI TTOYBBI ONpee-
JICH 110 00pa3ily u3 ropu3oHTa A u cocraiser 0.72 +
* 0.04 Toic. n. 1. IllokonagHble TJUHBI C Pa3MbIBOM
3ajleraloT Ha TOPU30HTe Jiécca. 3/ech OTMedaeTcs
pa3MbIB MaJeOlNouBbl, B pa3pe3e COxXpaHeHa JIUIb
HVDKHSISL YacTb Ipoduiisi. DTOT MUHTEPECHBIN (haKT He
MO3BOJISIET TOUHO OIPENEIUTh MOIITHOCTh Pa3MbIBa B
XOIe TPAaHCTPECCUM, TaK KaK Hald pa3MbITOI MOUYBOM
MOT pacIoJjiaraTbCsl TOPU3OHT JIEcca, OMHAKO UCXOs
U3 OCOOEHHOCTEN CTPOeHUS POt MOUBbI, MOX-
HO OLICHUTH pa3MbIB Kak MUHUMYM 30 cMm (Makeev et
al., 2021). [To-BuauMoMy, MOIITHOCTh pa3MbIBa ObLIa
CyIIECTBEHHO O0O0Jbllle, TaK KakK aaTa ofmpenessier
BO3pacT najieorouBsl B 10 cM HIMXKe TpaHUIIBI pa3MBblI-
BaB27.2 + 1.4 THIC. 1. H.

B Paiiropone HMXXHSISI 4acTh XBaJIbIHCKUX OTJIO-
xeHuii (ciaoit PI'-4) oxapakrepr3oBaHa TpeMs garTa-
MU, KOTOpbIE JalOT OJM3KME 3HA4YeHUsT OKOJo 16—
17 ThIC. 1. H. Bo3pacT ocHOBaHUS KalITAHOBOU ITOYBBI
9.6 & 0.6 TBIC. J1. H. MOXET OBITh HE COBCEM TOYHBIM.
Hng  sroro obpasua (160801) cooTHoueHUE
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pIRIR,,/Q paBHO 1.3, 4TO yKa3bIBaeT Ha TO, 4YTO
KBapll, MO-BUAMMOMY, ObLI HOCTAaTOYHO OOHYJIEH.
OnHako 0cafoK B OCHOBAHUMU TIOYBBI MPEACTABISIET
co060i1 cMech OMOTYpOHMPOBAHHOI MOPCKOI INIMHBI U
JIECCOBOTO MaTepuaJjia, YTO He MO3BOJISIET UCKITIOUUTh
BO3MOXHOCTh MepepabOTKM KOMIIOHEHTa MOPCKOM
IJIMHBL TAKUM 00pa30oM, YTO B OOJIBbIIE CTEIIEHHN CO-
XpaHsjach Iajeomo3a IMpeablayllero Iukiaa. OTOoT
0CagoK, OJHAKO, ObLI XOPOIIIO TepeMelIaH ¢ MOCTy-
MaBIIMM CBEPXY JIECCOBBIM MaTepUajIoM, B pe3yJIbTa-
T€ YEro UTOrOBBIM BO3PACT OKAa3aJICsl MOJIOXKE HIXKE-
JIeXKallluX MOPCKUX IIKH. 151 BepXHeil 4acTu JIECCOB
(cimoit 5) moaydyeHO TpM OAThl, OMHA M3 KOTOPBIX
(18.6 = 1.2) BeIOMBaeTCS, IIPU ITOM BCE TPU JATHI Ie-
pEeceKarTCsl C Y4ETOM JOBEPUTEILHBIX UHTEPBAIOB.
OtMmeuaeTcst xuatyc Mexxay ocHoBanueMm LT (16.9 £
* 1.0) u Bepxom JiéccoB (21.7 £ 0.9), koTopslii cocTa-
BWJI ~5 THIC. JI.

Turmunsie I B pa3pese JlennHck (ciou 2—5)
nuMerT Bo3dpacT oT 17.4 = 1.0 (170805) mo 14.0 =
* 0.8 toic. . 1. (180803), yTO XOpOIIIO cornacyeTcs ¢
nmaaHBIME 13 Paiiropona n CpenHeit AxTyO#bI. JlaTa 13
camoro Bepxa ciost JIH-2 9.8 = 0.7 ThIc. 1. H. Ha Tpa-
HUIIE C CYIJIMHKOM COBPEMEHHO MOYBHI SIBJISIETCS,
Ha Halll B3[JIsi, OMOJIOXXEHHOI B pe3ysibTaTe OUOTYp-
Oanuu. OcoOblit MHTEpEC MpencTaBisieT BO3pacT HU-
KeJiexalleil TOMIU TOPU30HTATbHO-CJIOUCTBIX Ce-
PBIX IMH ¥ niecKoB (cioit JIH-6). [TomyyeHHbIe 1IecTh
JATUPOBOK TIO3BOJISIIOT OLIEHUTH BpeMs (hOpMHUPOBa-
HUS 3TOit Tomuy B nepuod 27.2—19.9 Teic. 1. 1. 3mech
OTMEYaeTcsl HajJluyhe OJHON SBHOW WHBEPCUU
(180808), B TO ke BpeMs BepxHUii oopazen (180878),
MO-BUIMMOMY, TaKXXe HECKOJIbKO YIpeBHEH. DTO
CBSI3aHO, KaK Y€ ObLJI0 yKa3aHO BHIIIIE, CO CIOXHO-
CThIO OLICHKM MOIIIHOCTHU OeTa-a03bl U 3aHUXKEHUEM
ee B pe3y/bTare 0TOopa Mpoo U3 CIAOMCTBIX OTJIOXEe-
HUM, KOoTma MOITHOCTb MPOCJIEB COCTaBisieT 2—3 cM.
JBa obpasiia u3 NoACTUIAIOLIMX JECCOB U MTaJIeOnoy-
BbI (csiou JIH-7 u JIH-8) umetot Bozpact 37.2 = 2.7 u
374 =+ 3.1 7eIC.n.H. Hakonenm, ropuzoHT A
COBPEMEHHOM KaIlITAHOBOUW II0YBBI MMEET BO3PacT
1.2 £ 0.1 ThIC. 1. H., 2 Ha TAybuHe 55 cM — 5.0 £
* 0.4 TBIC. 1. H.

Takum 06pa3oM, HUKHEXBAJBIHCKUE OTJIOXKCHUS
B U3YUYEHHBIX pa3pe3ax MpeacTaBieHbl auyKou Mpu-
OpekHO-MOpCcKUX ocankos (cioit JIH-6) u ropusoH-
TOM IIIOKOJIAMHBIX [MWH. IlepeciamBaroiuecs cy-
MEeCU Y CYTJIMHKU B OCHOBAaHUM XBaJIbIHCKUX OTJIOXKe-
HUii (opMHUpoOBaIUCh B riepuon 27.2—19.9 twic. 1. H.
Bo3spacT mokonagHbIX NIMH B U3YYEHHBIX pa3pe3ax
cocraBui: 16.9—16.5 (Paiiropom), 15.0—13.1 (Cpen-
Hss1 AxTy6a), 15.3—12.5 (JlennHcK) ThIC. 1. H. Cora-
cue pesyabratoB OCJI ¢ TaHHBIMU PATUOYTIEPOIHO-
o aHaju3a, BbICOKasl CXOAMMOCTb BO3PacTOB IO
KBaplly U MOJIEBBIM IIIMAaTaM, COOTBETCTBUE PE3YJib-
TaTOB BHYTPEHHUX TECTOB MPUHSITHIM B JIIOMUHEC-
LIEHTHOM JaTUPOBAHUM CTaHAApTaM yKa3bIBalOT Ha
BBICOKYIO IOCTOBEPHOCTD MOJyYEHHOU XPOHOJIOTUU.
Ne 3
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Hosrsle mannbie o crpoenun LT n netampHOE naTm-
pOBaHMeE OTJIOKEHUI TTO3BOJISIET II0-HOBOMY B3IVISTHYTh
Ha XPOHOJIOTUIO 3TAIIOB Pa3BUTHSI XBAJILIHCKOM TpaHC-
Irpeccur. Y4eT THUIICOMETPUYECKOTO TOJIOKEHUSI OT-
nenbHBIX Toadanmii BHyTpu Toimu 1T mosBonster
MPUOIN3UTEILHO PEKOHCTPYUPOBATh YPOBEHbL MOPSI BO
BpeMsI ux (popmupoBaHust. HecMoTpst Ha To, 4TO 31eCh
HET CJI0eB, KOTOPhIE MOKHO OBLIIO ObI YBEPEHHO COOT-
HecTU ¢ panusaMu, KOTopble (DOPMUPYIOTCS BOJIU3U
OeperoBoii TMHUM (TUISLKEBBIE IECKU, OEpEeroBhIE Ba-
JIBI M Ap.), ocobeHHocTr ¢popmupoBanus LT ruH,
TeM He MeHee, II03BOJISTIOT CyIUTh 00 YpOBHE MOPSI BO
BpeMsI MX HaKoIUIeHUs. Tak, caMO Hajudue ocagka
Ha omnpeaeeHHOM TMIICOMETPUYECKOM YPOBHE IpU
HaJIMYMU JAT U3 3TOTO CJI0s, IIO3BOJISIET TOBOPUTH O
TOM, YTO KACITUMCKHE BOIBI YK€ JOCTUTIIN 3TOM BbI-
COTHI, M YPOBEHb OacceiiHa ObLT He HIKe 3apuKCH-
poBaHHBIX OTMeTOK. Tak, K mpumepy, B JIeHMHCKe
OTMEYaeTCs CMEHa YCIIOBUI ceaMMEeHTalluu C Cy0-
aspajibHBIX Ha cyOaKBaJIbHBIC ~27 THIC. 1. H., 4YTO YKa-
3pIBAET Ha TO, YTO YPOBEHb MOPSI YK€ TOCTUT OTMET-
K1 4.7 M abc. B 3T0 BpeMs. JIpyruM KOCBEHHBIM IT0-
KaszaTeJieM ITOJIOKeHUST OeperoBoil TUHUU SIBJISTIOTCS
XUAaTyChl, KOTOPBIE BBIIC/ISIOTCSI B BEpPXHEl 4acTU
néccoB B JlenmHcke n CpenHeilr Axryoe. Pasauna B
JIaTax u3 KpoBiau jgéccoB u nmogowmsl LT mo3BonsieT
OLICHUTh BPEMEHHOI ITPOMEXYTOK JIECCOHAKOILIe-
HUSI, pa3MBITOTO B pe3yjbTaTe OeperoBbIX ITpoILec-
coB. [lpuyem, Mo-BUOAUMOMY, Ha TeX ydyacTKax, Te
OeperoBasi JIMHMSI pacliojarajach JOJbIIE, C XapaK-
TepHBIMU 1T Kacnust He3HaUNTETbHBIMU TOIOBBIMU
KOJICOAHUSIMUA YPOBHSI, MOIIIHOCTh pa3MbIBa CyO-
a’payIbHBIX OTJIOXCHUI JOIKHA OBITH OOIBIIICH.

BDmanvl pazeumusn X6anblHCKOU MpaHcepeccuu
6 Huorcnem Ilosonxncwve

PesynbTaThl JaTMpOBaHUS MOATBEPXKIAIOT NMEIO-
muecss JaHHbIe 00 OTHOCHUTEIBHO MojiogoMm (27—
14 ThIC. 1.H.) BO3pacTe TPaHCTPECCUBHOIM CTamuu
paHHEXBaILIHCKOI 3TI0XH, KOTa CJIOU INIMH B ceBep-
Hoil yactu HukHero IToBomXbsl OTKJIAAbIBAJUCh B
MIPUOPEKHO-MOPCKHUX YCIOBUSIX 1 Ha IIOIBOIHOM Oe-
PETOBOM CKJIOHE OGIIMPHOTO XBAJBIHCKOTO Oacceii-
Ha. YTOYHEHUE CTPOCHMUSI XBAJILIHCKUX OTJIOXEHU B
M3Y4YEeHHBIX pa3pe3ax, BbIOCJICHUE YeThIpex aruii
LT, HoBBIE Pe3yabTAThI TIOMUHECLIEHTHOTO JATUPO-
BaHUA (CM. pHUC. 3) MO3BOJISTIOT OoJiee AeTaJbHO pe-
KOHCTPYUPOBATh UCTOPUIO Pa3BUTHUSI paHHEXBaJIbIH-
CKOM TpaHcrpeccuu B ceBepHoii yact Husknero Io-
BOJIXKbSI U BBIIEJUTD PSIJ 3TAIOB.

1. DTam repBoHAYaJIbHOIO IIPOHUKHOBEHMS Kac-
NUMCKUX BoJ B paiioH JlennHcka. BeipakeH ocHOBa-
HUEeM TOpU30HTa MPUOPEKHO-MOPCKUX CYTJIMHKOB U
neckoB ceporo 1Bera (cioit JIH-6). BeperoBast nu-
Hus noctumia JleHnHcka okoiio 27 ThIC. J1. H. Ha abc.
BbicoTe ~5 M. B CpenHeil AxTyOe 3TOT 3Tal ImoabemMa
YPOBHSI OTpaxkeH B BUJE IPOCJIOEB aJlJIIOBUAILHOTO
necka (cimoit CA-8) — pesynbraTa MeaHAPUPOBAHUS

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

TOM 87

413

pycen B o0pa3oBaBIlIeiicsl HOBOI AeIbTe M3-3a IOM-
rnmopa MOpPCKMMU BojgamMu okKoyio 30—35 ThIC. 1. H.
(AAHuna u ap., 2017). B JIeHUHCKe Tpu epBoHaYalb-
HOM IIPOHMKHOBEHUM KACHUMCKMX BOM IIPOM3OIIIE]T
pa3MBbIB BepXHEM YacTH JIECCOBO-TTOUBEHHBIX CEPUIA.
B cHOBaHUM XBaJIBIHCKOI TOIIIM JIEHMHCKA TT0Iy4Ye-
Ha gaTa 27.2 £ 1.7 TBIC. 1. H., B TO BpeMs KakK IJIsI Bep-
XOB aTeJIbCcKoTo Jiécca — 37.3 + 2.7, 9yTo yKa3hIBaeT Ha
xuatyc ~10 TeIC. 1. H. [TonydyeHHBIE paHee OeTaabHbIe
JIaHHBIE O BpeMeH! (DOPMHUPOBAHUS aTEILCKMX OTIIO-
eHuil aToro paspesa (Kurbanov et al., 2022) nmo3Bo-
JISIIOT OLIEHUTh CKOPOCTh JiEccoHakoreHuss B MUC 3
B ~15 cM/THIC. 1., 1, TAKMM O00Opa30M, OLIEHUTh MOIII-
HOCTBh pa3MbiBa He MeHee ~ 150 cMm. B 310 Bpewms, 1mo-
BUIVMOMY, IIOJEM YPOBHS MOPSI ObLI HE3HAYNTEI b~
HBIM II0 CKOPOCTH, IIPOMCXOAMJIO IIOCTEIIEHHOE 3a-
TOILJIEHUE MTOBEPXHOCTH, COIPOBOXKIABIIIEECS] aKTU-
BU3alMeil OeperoBhIX IPOIIECCOB U abpa3uu JIETKO-
pa3MbIBa€MBIX JIECCOBUIHBIX CYTJIMHKOB.

2. DTan cTabuansaluny ypOBHS XBaJIbIHCKOTO 6ac-
ceiiHa ¢ HE3HAYUTEJIbHBIM €ro MoJbeMOM HE MEHee
yeM Ha 2.3 M (c ~5 10 7 M abc¢.) 3a 6.6 TeIC. 1. (27.2—
19.9 ThIC. 1. H.). B 3T0 BpeMs (hopMupoBainuCh cepble
cymuHKY U niecku B JleanHcke (JIH-6). Ctpoenne
OTJIOXKEHUM, UX TUIICOMETPUYECKOE MOJOXEHUE U
BO3pacT yKa3bIBalOT Ha (popMUpoBaHUE 3TOM daruun
XBaJIBIHCKUX OTJIOKEHUHN B YCIOBUSIX TIepBOHAYaJb-
HOTO MPOHUKHOBEHMUSI BOI B CEBEPHYIO YacTh Huk-
Hero [ToBoyKbs: MepeciianBaHue BhIPaskeHHBIX TPO-
CJI0EB CYIJIMHKOB, TJIMH W TIECKOB OTpaXKaeT 3Hauu-
TeIbHYIO AWHAMUKY YCIOBUII OCAJIKOHAKOIUJICHMSI,
KOTOpasl 3aBrcesia OT CTENIEHU aKTUBHOCTH (hIIOBUANIb-
HBIX 1 OepeTOBBIX ITpo1ieccoB. OCOOEHHOCTH CTPOCHUS
TOJIIU TO3BOJIIOT PEKOHCTPYUPOBaTh IMPUOPEKHO-
MOpCKHE YCJIOBUSI, B 9TO BpeMsi OeperoBasi JIMHUS
pacrnoJiarajiach BOJIM3M pa3pesa, a yCJIOBUS CEIUMEH-
TallMd VCIIBITBIBAJIM YAacTyl0 CMEHY OT JIMMaHHO-
MOPCKUX ((hOPMUPYIOTCS TIPOCJIOU IJIMH) 10 YCTHEBBIX
(cymech 1 KOCOCJIOMCTHII TOHKUWIA TIeCOK). DTallbl aK-
TUBHOTO BIMsiHUSI Bonru B paiioHe pacrosioxeHus 6e-
pPEeroBoil TMHUU paHHEXBAJIBIHCKOTO OacceitHa oTpasu-
JIUCH B TIPOCJIOSIX, OOOTallIEHHBIX TTIeCYaHbIM MaTepra-
JIOM, B TO BpeMsl KaK IJIMHUCTBIC IIPOCTION OTPaXKaloT
0oJiee CIOKOMHbIE YCIIOBUSI MMOABOIHOTO OGEPEroBOTo
CKJIOHA MEJIKOBOJTHOTO 3CcTyapus. YpoBeHb b6acceiiHa
ObLJT HECTAOWJIbHBIN, C YAaCThIMU KOJIEOAHUSIMU, HO
o0leil TeHAEHUMEN K pocTy. DTa (aiusi XBaJlbIH-
CKMX OTJIOXEHUM TpeacTaBieHa TOJIbLKO B Pacioso-
)KEHHOM Ha 0oJiee HU3KOM THUIICOMETPUYECKOM
ypoBHe JIeHHCKe, 3eCh Mepexo/l B BhIllesekKalle
IIOKOJIaJIHbIE€ TJIMHBI TOCTENEeHHBbIM, OAHAKO OTMe-
yaeTcsl TpaHMIIa mepexoaa Ha rimyouHe ~7.0 M.

3. Ortan pe3Kkoro nogbeMa ypOBHS paHHEXBaIbIH-
ckoro 6acceifHa. OcHoBaHue LI oTpaxkaeT pe3kuii
MO’bEM YPOBHSI MOPsI, KOTJIa B €ro HavallbHbIe (pa3bl
dopMupoBaAIIMChH halnU, coaepKaIIne 0OJIbIIOE KO-
JIMYECTBO MPOCJIOEB Tecka u ajieBpuTa (ciioit PI'-4 B
Paiiropone, CA-5 B Cpenneii Axryoe u JIH-5 B Jle-
HUHCKe). B xome mepememennst 0eperoBoit JIMHUM
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IIPOM3OIIIE] Pa3MbIB aTEJILCKMX JIECCOBO-TIOYBEHHBIX
cepuii B pa3pe3ax CpengHsist Axtyoa u Paitropon. ITpu
JocTkeHnU Paiiropoma OeperoBast IMHUSI CMeIlla-
JIach ¢ OOJIBIIOI CKOPOCThIO, O€3 IIPOMEXYTKOB CTa-
OunIM3aly YPOBHS, YTO, IMO-BUAUMOMY, HE ITO3BO-
JIMJIO BOJIHOBBIM IIPOLIECCAM OCYILIECTBUTH 3HAYM-
TEeJIbHBIM pa3MbIB IIOBEPXHOCTU 3aTaIUIMBAEMOI
paBHUHBI, 00 3TOM CBHUIETEILCTBYET OJIM30CTh NaTH-
POBOK M3 OCHOBAaHUS IIIOKOJAaTHBIX ITHH (16.9 £ 1.0)
n KpoBnu néccoB (18.6 £ 1.2) B aToM paspese. B
CpenHeit AxTyOe pa3MBIB ObIT 0ojiee 3HAYUTETb-
HBII, OMHAKO M3-3a OTCYTCTBMS JAaT B OCHOBAaHUU
ciiosg CA-5 HeT BO3MOXKXHOCTH ONPEASIINTL Pa3HUILY
B Bo3pacTte. Pe3dynbraThl HaTMpOBaHUSI BBICOKOTO
paspemrenust B CpenHeit Axty6e (Hojsager, 2019)
YKa3bIBaIOT HA XMATYC OKOJIO 5—6 THIC. 1., 4TO, C y4e-
TOM CKOPOCTU OcCaIKOHakKoruieHus: ~10 cM/ThIC. 1.,
IO3BOJISIET PEKOHCTPYUPOBATH pa3MbIB IIOBEPXHOCTHU
arenbcKux JéccoB B ~50 cMm. Havaso atoro crpemu-
TETBHOTO MMoabeMa ypoBHS Mops ¢ 7.0 M abc. oTMeya-
eTcs B paitoHe 17 TeIC. 1. H. (TIepexon oT cioeB JIH-6
K JIH-5). YuureiBasg Hammume xmatryca B CpemHei
Axty0e, toe LTI Havanu ¢popMmupoBaThcs Ha OoJiee
Hu3koM ypoBHe 10.8 M abc., u ero orcyTcTBUe B Paii-
ropone, roe nonomrsa TN pukcupyercs Ha BeIcOTE
11.2 M abc., MOKHO TOBOPUTH O HAPACTAIOLINX CKOPO-
CTSX moagbeMa ypoBHs Mops: B CpenHeil Axtyoe Oe-
peroBasi JIMHUS B 3TO BpeMsl COXpaHsUIaCh HOJbIIIE,
YTO BBIPa3ujOCh B OoJjiee 3HAUUTEIbHOM pPa3MBbIBE
JIECCOBBIX IIOPO/I.

4. Dran MakKCMMaJIbHOTO ITOIbéMa YPOBHSI paHHEX-
BaJIbLIHCKOTO OacceitHa. CKOpOCTb mombeMa YPOBHS
MODPSI YBEITUUHMIIACh B TTIeproxn oKoJio 15.8—15.0 TeIc. 1. H.
CTpeMUTENIbHBIN TMOAbEeM U TepeMellieHue Gepero-
BOM JIMHUMU Aajiee Ha CeBep OT M3YYEHHBIX Pa3pe30B,
KOIIIa yBeJIU4YeHUe TIIyOMHBI OacceiitHa BRIpa3ujIoch B
MPEeKpaIIeHUN TOCTYIUICHUsI TMeCYaHbIX YacTUIl U
ajieBpuTa. B MOHMXEHUSIX TOXBaJBIHCKOIO penbeda
B 9TO BpeMsI aKTUBHO (hOpMHPOBAINCh MOHOTOHHEIE
ruHbl (ciou JIH-4 n CA-4, B Paitropone He BbIpa-
KEHBI, BUOIUMO 13-3a 60Jjiee BEICOKOTO TUIICOMETPY -
YeCKOIO ITOJIOXKEHHUSI 3TOr0 y4acTKa). DTHU OTJIOXKE-
HUSI B CpEIHEI YacTy IIOKOJAIHbIX IVIMH OTpaXkaloT
3Tan HanOOJIBIIETr0 PacIpOCTPAHEHHUS XBaJIBIHCKOTO
OacceiiHa, KOTna, B COOTBETCTBUM C KJIACCUYECKUMU
MPEACTABICHUSIMU O MaKCUMaJIbLHOM YPOBHE MODS
(Ppruaros, 1997; Csurtou, 2014), GeperoBast JUHUS
mocturiia 45—50 m abc. Takmm oGpa3oM, cpemHss
yacTh IIOKOJAJAHBIX TIMH B M3YyYEHHBIX pa3pe3ax
¢opMupoBaIach, Korga niyoMHa BOABI B 3CTyapuu
Bonru cocrasisiia okoso ~36 M (JIeHUHCK, TTOJTOXKe-
Hue ciiog JIH-4 na Beicorax 8.6—9.3 m aGc.) 1 ~35 M
(CpenHsist Axty0a, riojioxkeHue ciaoss CA-5 Ha BbICO-
tax 10.8—11.2 M abc.) B uHTEepBajie BpEMEHHU OKOJIO
15.8—15.0 TBIC. 1. H., Ha 3Tarle MAaKCUMAaJILHOTO IO b-
€Ma ypOBHSI XBaJILIHCKOTO bacceiiHa.

5. OTan cHuXeHust ypoBHsI — ~15—14 ThIC. 1. H.
Bepxnssa gyactes I, mpencraBneHHas gaiueit pur-
MUYHOTO NepeciauBaHUs IJIMH M TOHYAUIIUX MPO-
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IUIaCTOB aJieBpUTa, OTpaXaeT CHIDKECHHWE YPOBHSI
paHHexBaJIbIHCKOTO OacceiiHa. B m3yyeHHBbIX OOHa-
XKEHUSX aKTUBHas (ha3a MaaeHUs ypOBHSI (QUKCHUPY-
€TCsI TOSIBJIEHMEM IIeCYaHbIX IIPOCIOEB C PAKOBUHA-
MU MOJUJTFOCKOB, 3TO YKa3bIBaeT Ha IBE pa3JIMUHbIEC 10
xapakrepy ¢asbl merpaganuu 6acceitHa. CornacHo
MMOIyYeHHOI XpOHOJIOIUM, IIepBas (aza Impoxoauiia
CTPEMUTENBbHO, C BBICOKMMM CKOPOCTSIMU ITIaICHUS
YPOBHSI MOPsI U IIepeMellleHns] OeperoBoii IMHUU Ha
IOT — B M3YYEHHBIX pa3pe3ax 3T0 (PUKCUPYETCS I10 yBe-
JIMYEHUIO MOCTYIUIEHMS TIECKa U aJIeBpUTa. 3aBepliie-
HUE 3TOM (pa3bl OTMEUAETCS IO CaMOMY HIDKHEMY IIPO-
cJI010 ¢ MOopckoii (payHoii B JlenuHncke (9.4 M a6ce.). B
JaJbHENIIIEM HAKOIUIEHUE BEPXHEN YaCTU IIOKOIaI-
HBIX TJIMH IIPOMCXOAMIIO YK€ B YCIIOBUSIX OIIPECHEH-
HOTO 3CTyapus M KOHTpOJMpoBajoch Boiroii, 4ro
BBIPA3WJIOCh B XapaKTepPHON PUTMUYHOCTU OCalKa.
ImyOuHa 3TOTO 3CTyapHOrOo 0OacceifHa MOCTENEHHO
cHuxanack. data 13.1 & 0.6 ThIC. J1. U3 BEpXHEI YacTH
ciioss CA-2, ckopee Bcero, SIBIsieTCsI HECKOJIbKO OMO-
JIOXXEHHOM (BO3MOXHO 13-3a BIIMSIHUSI OMOTYpOaliuu
¥ IIpUBHOCA 00Jiee MOJIOIOTO MaTepraja 13 BhIIIIeIe-
JKalllero ¢jiosl), Kak 1 nata 9.8 £ (0.7 ThIC. J1. U3 BEpXOB
cnost JIH-2. TakuM oO6pa3oM, OKOHYATEIbHBIN yXOII
XBaJIBIHCKUX BOI 13 ceBepHOI yactu Hiokuero Ilo-
BOJIKBSI TIPOM30IIIET OKOJIO 14 THIC. 1. H. (4yTh MO3/-
Hee 14.0 £ 0.8 ThIC. 1. H. — camoit maThl 110 1T B pa3-
pese JlennmHck Ha BeicoTe 10.3 M a6c.).

3AKJIIOYEHHME

M3ydeHune XxBaabIHCKMX OTJIOXKEHUIT B TpEX pa3pe-
3ax Hmxnero IToBomKbs MO3BOJMIIO pa3padoTaTh
nepByto o Kacnmiickoro permoHa JeTajbHYyI0 ad-
COJIIOTHYIO XPOHOJIOTHUIO, XapaKTepU3YIOIIyI0 OT-
neJibHbIe (pa3bl pa3BUTUSI pAHHEXBAJILIHCKOM TpaHC-
rpeccun. B uccieqoBaHHBIX pa3pe3ax BIEPBHIC BbI-
IeneHo Tpu (alluy IIOKOJAZHBIX IJIMH, KOTOPBIE
¢hopMUpOBaIUCH B BeCbMa CIeLIM(DUUHBIX MTAJIEOre0-
rpapudeckux yciaoBusx: B Ilpukacrmiickoii HU3-
MEHHOCTH Pa3BUBAJICS OOIIMPHBIN 3aJIMB, C TIIyOOKM
acTyapueM I1o gojimHe Boiru, rae, B 3aBUCMMOCTH OT
MOJIOKEHMSI OeperoBoii IMHUM, JOMUHUPOBAIU, CME-
HSIST IpYT ApyTa, (hoBUaIbHBIE M O€peroBbIe IIPOIIEC-
ChI. YYeT 3TUX OCOOEHHOCTEI permoHa, rmajeoreoMop-
¢oIornyecKkoro IIOJIOXKEHUSI pa3pe3oB, HeTalieid
CTPOEHMSI TOJII, ITO3BOJWJI OIIPEAC/IMTh XapaKTep
OCaJKOHAKOIUICHUS I KaXXIoW M3 BbIIEJICHHBIX
dauuii XBaJbLIHCKUX OTJIOXeHMIA. BblmeneHbl ciiou:
(1) dopMupoBaBIIMECS B yCIOBUSIX IIEpBOHAYATILHO-
ro MPOHUKHOBEHUSI XBaJbIHCKUX BOI B CEBEPHYIO
yacTb HuxHero IToBokbs, (2) B mepuo Havaia ak-
TUBHOTO ITOIbeMa YPOBHS MopsI, (3) B MOMEHT MaK-
CUMAaJIbHOTO pacHnpocTpaHeHus OacceiitHa u (4) B
aTan MnagaeHUs YPOBHSI MOpPSI U OTCTYIIaHUSI Oepero-
BOM JIMHUU.

OCJI-gaTupoBaHue IO3BOJIMIO PEKOHCTPYUPO-
BaTb BpeMs MepPBOHAYAJIbHOIO IPOHUKHOBECHUSI
KacUcKUX BoI B paioH JlennmHcka ~27 ThIC. 1. H.,
Ne 3
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KOTaa MOPCKMe BOIbI JOCTUTIM ~5 M abc. B nepuon
27—20 THIC. 1. H. OTMEYaeTCsI OTHOCUTEJIbHASI CTa0u -
JIM3alys U He3HAYMTEIbHbBII OIbeM YPOBHS C ~5 10
7M abc., T.e. 3a ~6.6 ThHIC. JI. MPOU3OIIET MOIBEM
ypOBHSI OacceifHa He MeHee yeM Ha 2 M. Oxoiso
17 THIC. 1. H. HAUMHAETCS IIepUod AKTUBHOI'O IOAbEMa
YPOBHS, a B mepuon 16—15 ThIC. . H. IPOUCXOAUT
CTPEMUTENbHBIN MOOBbEM, B 3TO BpeMsl paHHEXBa-
JILIHCKMI1 0acceitH MODKeH ObLT JOCTUTHYTb MaKCH-
MaJIbHBIX pa3MepoB, a OeperoBasi JIMHUS IIePEMECTH-
JIach J1aJiekKo Ha ceBep 110 ypoBHs ~45—50 M abc¢. (co-
[JJACHO  KJIACCUMYECKHMM  MPEACTABICHUSIM). C
15 TBIC. 1. H. B paHHEXBAJIILIHCKOM OacceliHe HauMHa-
eTCs perpeccuBHasl TEHASCHIMS, W B Tiepuon 15—
14 ThIC. 1. H. YpPOBEHb MOpPSI MaJacT C MaKCUMaJIbHBIX
3HadYeHu 1o ~11 m aodc.

HetanpHoe OCJI-matupoBaHMe  XBaJIBIHCKUX
0CaJKOB Y MOACTWIAIOIIMX MX CyOaspajbHbIX OTIO-
XKEHUI1 aTeIbCKOil CBUTHI BIIEPBBIC ITO3BOJIMJIIO BHI-
SIBUTh HaJIMUME U IIPOJOJKUTEIbHOCTh XMaTyCOB B
no3gHeruielicroleHoBoi Jietonucu HukHero Ilo-
BOJIKBS. Tak, B BepXHeil 4aCTH JIECCOBO-IIOYBEHHBIX
cepnit B JIenmHcke BhIAesieH xuaryc ~10 TwIC. 1., B
pa3pe3e CpenHsist AxTyda OTMeUaeTCsl XMaTyC OKOJIO
5—6 ThIC. JI.

VyeT ckopocTell T€CCOHAKOIIIEHUS IJIST KaxXKIO -
ro M3 pa3pe3OB II03BOJIMJ BIIEPBBIE OIIPEIEIUTh
MacIuTad JeHyJaluy IPY 3aTOIICHUY XBaIBIHCKI -
MM BomaMu Tepputopun IlpukacnmiicKkoil HU3MeH-
HocTUu. Tak, B JIeHUHCKE MOIIHOCTb pa3MbIBa CO-
craBuiia ~150 cm, a B CpenHeil AXTyOe neHymanueit
OblTa 3aTpPOHYTA BEPXHSS YacCTh aTEIbCKUX JIECCOB
MOIIIHOCTbIO ~50 cM. DTU IaHHBIE, COBMECTHO C
aHaJIM30M paclipeleicHUsI JaTUPOBOK, ITO3BOJIMIIN
YTOUHUTH XapakKTep W IINTEIbHOCTh a0pa3smOHHBIX
IIPOIIeCCOB Ha Oeperax paHHEXBaJILIHCKOTO MOPS, 1
KOCBEHHO TOBOPUTH O IIMTEIBHOCTU PACHOJIOXKE-
HUS O0eperoBOil IMHUU B OTAEIbHBIC TIEPUOIEI pa3-
BUTUS TPAHCTPECCUU.

Koppensiiys BblaeeHHbIX 3TAllOB Pa3BUTUS pPaH-
HEXBaJILIHCKOM TpaHCIpeccuu ¢ pa3paboTaHHOM pa-
Hee CTaauiHOM MCTOpUEH XBaJBIHCKOTO OacceiiHa
(Pbruaros, 1997) MmoxxeT OBITh BBITTOJTHEHA MTOCTIE MO~
JIy4eHUsI HOBBIX JAHHBIX O BO3PACTe XBaJbIHCKUX OT-
JIOKEHUI B mpedesiax KacIMMCKOro IOOEpeXbsl B
TypkmeHucTtane, Azepbaiimxkane u larectane. Mo-
nomoii (15.8—15.0 ThIC. /1. H.) BO3pacT MaKCUMAaJILHOM
das3pl KpyITHEHIIel MO30HEYEeTBEPTUYHON TpaHC-
rpeccun Kacnust B HacTosiee BpeMsl CIy>KUT OCHO-
BOI JIs1 AaIbHEMIIUX TTajieoreorpaduyecKux uccie-
JIOBaHUI, B TOM YWUCJIE BBISIBJICHUSI NMPUYUH, MeXa-
HU3MOB U MOCJEACTBUI TaKOTO 3KCTPEMaTbHOTO
MOBBILIEHUS YPOBHS Mops (¢ ~7 1o ~45—50 M abc.) 3a
BpeMsI OKOJIO 1 THIC. 1.

OPNHAHCHUPOBAHUME

HccnenoBaHue BBHINTOJIHEHO NMpU noanepxkke Poccuii-
cKoro HaydyHoro (oHga: mpoekTsl Ne 16-17-10103 (rrone-
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BbIe paboThl B 2016 u 2017 rr.), Ne 17-77-10134 (miosieBbIe
pabotel B 2018 r. U aHAIUTUYECKUE HCCIAEOOBAaHUSI) U
Ne 19-77-10077 (abcomoTHOE NaTUPOBAHUE).
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New Data on the Age of the Early Khvalynian Transgression of the Caspian Sea

R. N. Kurbanov! % *, V. R. Belyaev!, M. 1. Svistunov?, E. A. Butuzova?, D. A. Solodovnikov3,

N. A. Taratunina®-2, and T. A. Yanina'

! Faculty of Geography, Moscow State University, Moscow, Russia
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This study presents results of the first detailed absolute chronology of the Early Khvalynian transgression of
the Caspian Sea based on optically stimulated luminescence (OSL) dating. Study was carried out for special
facies of the Khvalyninan deposits—Chocolate Clays, widely distributed in the Northern Caspian Lowland.
In the studied reference sections of the Lower Volga region (Srednyaya Akhtuba, Raygorod, Leninsk), Choc-
olate Clays are of considerable thickness, three subfacies are distinguished in their structure: a unit of inter-
bedded sands and loams; unit of unified dense clays; and a unit of characteristic clays with thin interlayers of
silt, forming a characteristic fine-platy structure. The first unit reflects the conditions of the initial penetra-
tion of the Khvalynian waters into the studied area, the second unit reflects conditions of a deep-sea bay,
while the third unit reflects the time of regression, with a significant influence of alluvial processes on sedi-
mentation. OSL chronology was obtained for both quartz and feldspar grains using modern measuring pro-
tocols. Our dating results clearly indicate that formation of the Lower Khvalynian marine deposits in the
northern part of the Lower Volga region took place between 27 and 14 ka. New data on the age of the Kh-
valynian deposits are further confirmed by dating of the overlying Kastanozem soils (9.6—0.7 ka) and the un-
derlying loess-paleosol series (37—19 ka). High-resolution luminescence dating for the first time distin-
guished four stages in the development of the Khvalynian transgression in the Lower Volga region: the initial
penetration of waters to a level of ~5 m (27 ka); stage of stabilization and gradual level rise from ~5to ~7 m
(27—20 ka); the stage of active sea level rise and movement of the coastline northward (16—15 ka); and the
final regressive phase with a drop in sea level (15—14 ka).

Keywords: Khvalynian transgression, Caspian Sea, sea-level change, OSL dating, quartz, feldspar, chronolo-
gy, Chocolate Clays
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