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MNPEJMCIIOBUE

COopHHK cozepkuT Te3uchl 1oki1anoB X1 Beepoccuiickoit koHpepeHIMH 0 U3yUYEeHUI0
YeTBEPTUYHOT0 nepuoza, npoxozsiero B Cankr-IlerepOypre Ha 6aze Uncturyra Kapnun-
CKOro. Jta KoH(pepeHLUs MPOA0JIKAET TPAJULIMI0 BCECOIO3HBIX U BCEPOCCUNHCKUX COBEIIA-
HUMN, HAYaThIX 1oJ 3rujgoi Akanemun Hayk B Mockse B 1957 u 1994 rr. cOOTBETCTBEHHO.
[lepBOHauanbHO OHM UTpaJIX POJIb NOATOTOBKU K MexayHaponHbiM koHrpeccam INQUA pa3
B YEThIpE rofa. BriociencTBuu MHTEPBajbl MEKY COBELIAHUSAMU MOTEPSUIM PErYISPHOCTD:
II cosemranue 6b110 B 1998 1. B Cankr-llerepOypre Ha 6aze Bcepoccuiickoro HayqHo-uc-
CJIEI0BATENBCKOTO reonorudeckoro nuerutyra um. A.Il. Kapnunckoro, III — B CmoneHcke
B 2002 ., a IV cocrosanocs yepe3 Tpu roga B CeikteiBkape B 2005 r. ITocne IX coBemanus
B Upkyrcke B 2015 1. yxe uepes qBa rozga nocienosano X cosemanue B Mockse. K cuactsto,
HBIHEIIHUH BOCBMMJIETHUH HMHTEpBajl He MPUBEI K aHOMAJIbHOMY H300WIMIO JIOKJIAJOB,
C KOTOPbIM OpPraHM3aTOpaM HEBO3MOXHO ObLIO ObI cripaBUTHCS. OPrKOMUTET MPUHSI B aB-
TOPCKOW pelaKIMKM MaTepHalbl IOYTH BCEX MPEACTABIEHHBIX JOKJIA0B, 3a UCKIIOUEHUEM
SIBHO HeTpo(ecCuoHaIbHbIX.

Marepuasbsl 3TOro cOOpHHMKA MperHa3HaYeHbl Ul Ie0J0roB, reorpados, apXxeoyioros,
OMOJIOTOB M CTYJIEHTOB 3TUX OTpaciel 3HaHMA, a TaKXkKe JJS BCEX MHTEPECYIOLIUXCS CO-
OBITMAMU TOCIENHUX 2,5 MIIH J1leT Ha oOwmupHOil Tepputopun Poccuiickoit denepaunn
U aKBaTOPMM OMBIBAIOLIMX €€ Mopel. TemaTuka COBEIIaHUS JOCTATOYHO pPa3HOOOpa3Ha
U BKJIIOYAET paboThl 10 aKTyaJbHBIM MpobiaemMaM cTpaturpaduu u najgeoreorpaduu mieii-
cTolieHa u rojoueHa. Ocoboe BHUMaHHE NPUBIEKAIOT JIECCOBO-MIOYBEHHbIE 0Opa30BaHUsA
(Oonee 20 mOKIanOB), HEPEOAKO B CBA3M CO CIEJAMM JIEATEIBHOCTU JPEBHEr0 4eloBeKa
(10 reoapxeosiornueckux mnpe3eHTanuit). XoTsa He UCCAKACT UHTEPEC U K JIETHUKOBOW Ieo-
noruu (6onee 20 nOKIaN0B), U K 00BEKTaM MOPCKOW Ie0JIOTMH, B OCHOBHOM B IIEIb(OBBIX
paifonax cesepa (13 noxmnanos).

Jlist Ipe1BapUTEIIbHOTO O3HAKOMIICHHUS ¢ MaTepuaiaMu KOH(PEPEeHIUH B 3TOM COOpHHU-
Ke mpezcTaBieHbl Te3uchl 60 ycTHbIX U 6osnee 100 cTeHAoBBIX AOKIaI0B. Te3UChl KpaTko
OCBEIAIOT COBPEMEHHbIE TEHJICHIIMU B MATH HANPABJICHUAX UCCIIEA0BaHMA: 1) peruoHanb-
Hasi Te0JIOTHsl, cTpaTurpadus U KOppessus 4eTBEPTUUHOM cucTemsl; 2) najneoreorpadus
YEeTBEPTUYHOIO Nepuoza; 3) METO/bl MCCIeJOBaHUI YeTBEPTUUYHBIX 00pa3zoBaHuil; 4) néc-
COBO-TIOYBEHHbIE CEpUU — MPHUPOIHBII apXUB YETBEPTHUUHOIO MEPUOJA; 5) Ie0JorHyecKue
HCCIIeIOBaHMS B apX€O0JIOruU (Ire0apXeoaorus).

B. 1. Acmaxos,
0-p 2eon.-MUuHepai. HayK






K BOMPOCY O BO3PACTE AKKEMCKO NEQHNKOBOW CTAQUU
HA ANTAE: PE3YJIbTATblI LATUPOBAHUA OTIOXKEHUN
B BEPXOBbAX JIEAHWUKOBbIX AOJINH

A.P. Aeamosa, P.K. Henon

UM CO PAH, Hosocubupck, agat@igm.nsc.ru

KpynHbiit AKKeMCKHI KOHEUHO-MOPEHHbII KOMIUIEKC BIIEpBbIe ObLI OMMCAH B JIEAHUKO-
BOi1 fonuHe p. AkkeM B KatyHckom xpeOTe 1 cornocTaBisieTcst ¢ AKKeMCKOM CTaiueil HacTy-
IIaHUs JOJMHHBIX JEIHUKOB l'opHOro Anras. MopeHa pacnosnoxeHa B 5—7 KM HUXKE KOHIIOB
COBPEMEHHBIX JICJIHUKOB, OMMKANIIUMK K KOTOPBIM SIBJIAIOTCS MOPEHbI Masoro jgeIHIUKOBO-
ro nepuona u Mcropuueckoit cragun. Bpems hopmupoBanus AKKeMCKOI MOPEHBI OCTaeTCs
JUCKYCCHUOHHBIM BOIIPOCOM: Psii HCCIIENOBATE]Ie IpeaIosarajyu TOJOLEHOBBIM BO3pacT
3Toi popMbl penbeda, Toraa Kak B crpaturpaduueckoit cxeme I'opHoro Anrast XononHbIN
AKKEMCKHI 9Tal COMOCTABIIAETCS C OKOHYaHUEM ITO3AHEIIENCTOLEHOBOrO oneaeHenus. On-
HAKO MPSAMBIX ONPEAEIIeHnI Bo3pacTa AKKEMCKOM MOPEHBI 0 CUX IIOP HE IOIYYEHO.

Hamu Gbuto nposeneno'*C- u OSL-matnpoBaHue MOYBEHHO-CEMMEHTAIIMOHHBIX CE-
puii, 0Opa3yroMx pa3Hble reoMOpOIOrHYecKUe MOBEPXHOCTH HA Y4aCTKe MEXAY Mope-
HaMu AKKEMCKOH U nocnenyroei Mcropnyeckoid craquu B JEIHUKOBOW TOJMHE P. AKKOJI
(FOxno-Uyiickuii xpebert, [opHblil Anraii), KOTOpoe Mmoka3ano, 4To AKKeMCKasi MOpeHa He
Moria GOpMHUPOBATHCS BO BpeMs IIOXOJIOAAHUS B CEpeaMHe royoleHa [Agatova et al., 2021;
Nepop et al., 2022]. HactynaHue jJeTHUKOB B 3TO BpeMs HE MPEBOCXOIWIIO 110 pa3MepaM ux
npozasmkeHue B Mcropudeckyro craguto. [lepBast monoBHHa rosoneHa, coriacHO MCCIeno-
BaHUSIM pa3IMYHBIX IPUPOJHBIX APXUBOB, XapaKTepH30Bajach 0ojee TEIUIbIM KIMMAaToM IO
CPaBHEHHIO C COBPEMEHHBIM, COOTBETCTBEHHO, 00Jiee BEPOATHBIM BPEMEHEM IIPOJIBUKECHUS
JI€THUKOB Ha 5—7 KM B I'peOHEBBIX YacTAX XpPeOTOB MOXKET SBIATHCS MO3IHUI JIpHac, OKOJIO
13 ThIC. 1. H. AHANIMU3 AOHHBIX OTIOXKEHUH o3epa Bepxuue boryTsl — Hanbonee BbICOKO pac-
II0JIOKEHHOTO U3 U3YYEHHBIX J0 CUX IOp B Ipefesax AJITalicKoro ropHOIo MOAHATHS — O/~
TBEPXK/IAET MOXOJI0IaHUE B 3TO BPEMs M IIO3BOJIET OLICHUTh MacITad HACTyNaHUs JIEAHUKOB
B I0XKHOM yacTH xpebTta Unxauésa [Aratosa u np., 2024].

Paboma svinonnena no cocyoapcmeennomy 3aoanuro UI'M CO PAH (Ne 122041400214-9).
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OSL- N 14C-AATUPOBAHUE OTJIOXKEHNIA BACCEMHOB
YYU N KATYHU KAK CBUAETEJIbCTBA HEOOQHOKPATHOIO
CYWECTBOBAHUA N CNYCKA KPYMNHbIX IEAHUKOBO-
NOANPYAHbIX O3EP TOPHOIO ANITAA B NIEUCTOLIEHE

A.P. Aezamoesa, P.K. Henon

UM CO PAH, Hosocubupck, agat@igm.nsc.ru

Tema cymecTBOBaHUs, MacIITabOB, BO3pacTa U XapakTepa CIycKa JIeTHUKOBO-TIOAIPY/I-
HBIX 03€p B BBICOKOTOpHBIX BraauHax ['opuoro (Pycckoro) Anras, ux BaussHUA Ha GOPMHU-
poBaHue penbeda U OTIOKEHHUH B IUIEHCTOLIEHE BIUIOTH JIO IPEATOPHIA 10 CHX MOpP OCTaeTCs
OCTpO JUCKyCCHOHHOM. [IpuunHa 3Toro kpoercs B pa3HOi MHTEPIpETAlUU UCCIIEI0BaTes-
MU KJIFOYEBBIX pa3pe30B U (HopM perbeda; pasHbIM 00bEMOM UCTIONIB30BaHUS FeOMOP(HOIOrH-
4eCKOro, NaJICOHTOJIOIMYECKOT0, METPOrpapuueckoro 1 1ejaoro psaaa Ipyrux HeoOXoAMMbIX
METOJIOB HCCIIIOBAHMUS; CIIOKHOCTH YMCICHHOTO JaTUPOBAHUS aHATU3UPYEMbBIX OTIIOKEHUN
U PACXOXKJICHUN XPOHOJIOTHUECKUX OLICHOK, MOJyYE€HHBIX Pa3HbIMU METOAAMHU AATUPOBAHUS
u T.1. Kommekcnoe uccnenobanue Ha ocHoe OSL- u “C-natupoBanus otioxenuit 6ac-
ceitHoB Uyn u KaTyHu 1mO3BONMIIO HaM MPEAJIOKUTh CBOIO BEPCUIO COOBITUH IUieiicToleHa
9TOro paiiona Anras [Ararosa u ap., 2023].

Paboma evinonnena no 2ocyoapcmeennomy 3aoanuro UI'M CO PAH (Ne 122041400214-9)
npu noooepcke PH® (epanm Ne 25-47-00116).
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’KECTKOKPbUIbIE (COLEOPTERA) PAHHETO
N CPEAHEINO APUACA CEBEPO-BOCTOYHOIO ANITAA
N X COBPEMEHHOE BbICOTHOE PACINPEAEJIEHUE
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I/IsyquI/Ie HpI/IpO)IHOI\/’I 00CTaHOBKHU U KJIMMara IUICHCTOIIEHA HOCST KakK O6H.I€Hay"IHBII71
(pacmnpeHI/Ie Hpe,[[CTaBHeHI/II\/'I 0 mponeccax u yCIOBUAX HpOH_IJ'IOFO), TaK " HpI/IKJIaI[HOf/’I
XapaKkTep (HpOrHO3I/IpOBaHI/Ie W3MEHEHHUI KjIuMmara B 6yz[ymeM), 4YTO HCCOMHCHHO BaX-
HO JIs1 TOHUMAHUA HNPOUCXOAANINX CErOoAHSA HPOUCCCOB. PGKOHCTp}/KI_II/II/I MPpOBOJAATCA 110



pPa3IMYHBIM KOCBEHHBIM JaHHBIM — F€OXMMHUYECKUM, MUHEPAJIOTHYECKUM M JIMTOJIOrHYe-
CKUM OCOOCHHOCTSIM IOpPOJ, XapakTepy OCaJKOHAKOIUIeHUs U Ap. OOmupHyo uHpopma-
LU0 O KJIUMaTe U JaHamadrax npouuioro Aar0T HCKONaeMble OCTaHKH OPraHU3MOB: CIIOPBI
U TIBUIBIA, CEMEHA U MAKpOOCTAaTKH PACTEHUH, KOCTU M 3yObl MICKOIMUTAIOIIUX, PAKOBUHBI
MOJUTIOCKOB M OCTPAKoOJl, a TaKke (parMeHThl HaceKoMbIX. Hacekomble, B YaCTHOCTH JKECT-
KOKPBUIbIE, UMEIOT PsAJ IPEUMYILIECTB (/1151 HUX HE XapaKTepHO MEePEOTIONKEHNE, OHU MHO-
TOYHUCIICHHBI B OOJIBIIMHCTBE HA3€MHbBIX OMOLIEHO30B, U MHOTHUE ONpPEIEIUMBI 10 BUIOBOTO
YPOBHSI), XOTS M HE JIMILICHBI HEJOCTATKOB, TAKMX KaK HEJIOCTaTOYHAs U3YYEHHOCTb COBpe-
MEHHOI'0 pacIpOCTPaHEHMsI U IKOJIOTUYECKUX NPEANIOYTEHUN psiia BUIOB.

Hamu u3yuens! 1Ba MECTOHAX0KIEHUS HACEKOMBIX B HU3KOTOpbAX AJTasi Hadaja Jeris-
UMK TTocaeaHero onenenenus: Jleobenp (52,2522°N, 87,1569°E) u Kebesenn (51,9360°N,
87,0967°E) [Gurina et al., 2024, 2025]. B 3Tux MecTOHaXOXXICHHIX BbIsBIeHa Ooraras
¢ayna xecTkokpbuiblX — 120 u 105 BHIOB COOTBETCTBEHHO. VX aHamu3 mokasaj, 4TO
OOJIBLIIMHCTBO BUOB NMPHUCYTCTBYIOT U B cOBpeMeHHoM ¢ayHe CeBepo-Bocrounoro Anras,
B OTJIMYHME OT O€3aHAJIOTOBBIX MTO3/IHEIJICHCTOLEHOBBIX YHTOMOKOMILIEKCOB 3amnaano-Cubup-
cKoil paBHMHBI. CTaOMIBHOCTH (hayHbl TOPHBIX PETMOHOB OOYCIIOBIIEHA TEM, YTO Ja)e Ipu
100abHBIX U3MEHEHHSIX KIMMaTa, 32 CUET SKCIO3UIMH, MaKpO- U MUKpOpebeda, a TakxKe
XOPOILIO BBIPAKEHHBIX IPAJUEHTOB PACIIPEAEIICHUS TEIlIA U BJIar¥, COXPAHSIOTCS JIOKAJIbHBIE
y4acTKH (pedyruyMsl) ¢ yCIOBUSIMH, MOIXOJAIIUME JUISL CYLIECTBOBAHHS OTACIbHBIX BUIOB
pacTeHuii 1 KUBOTHBIX. KilMMaTnyeckue N3MEHEHHUs OKa3bIBalOT BIUSHUE Ha BEPTUKAJIBHOE
pacnpezelieHue BUA0B, U3y4YE€HUE KOTOPOro MO3BOJISAET MPOBECTU PEKOHCTPYKIIMM NIPUPOJ-
HOW 00CTaHOBKH IPOIILIOTO, B 0COOEHHOCTH CBA3aHHOH ¢ (QyKTyalusMu Temneparypsl. s
noucka Haumbosnee ONM3KMX COBPEMEHHBIX aHAJIOTOB YHTOMOKOMILJIEKCOB M3 MECTOHAXO0X-
JICHUI TPOBEICHBI yUeThl >KeCTKOKphUIbIX Ha xpedre Monro (Ceepo-Boctounsiii Antait)
B BbICOTHOM rpaguente ot 800 1o 2200 M H. y. M. uepe3 kaxasle 200 M. [lomyuenHsie pe3yib-
TaThl MOKa3aJHu, 4To (ayHa KECTKOKPBUIBIX U3 y4eToB ¢ BbICOT OT 1500 mo 1800 M H.y. M.
(B 3aBUCUMOCTH OT METOJ]a MareMaTu4eckoil 00paboTku) Hanbosee OnM3Ka K MCKOIIaeMbIM
YHTOMOKOMILIEKcaM MecToHaxoxieHui Jlebenp u Kebezens. C yuetoM Tpodudeckux cBszeit
1 OMOTONMUYECKON MPUYPOUEHHOCTH HACEKOMBIX M3 3TUX MECTOHAXO0X/ICHUI B Havase Aeris-
LMALK PEKOHCTPYHUPOBAH BJIAXKHBIN U XOJOAHBIN KIMMAT, COOTBETCTBYIOIINN COBPEMEHHBIM
cpenseropbsaMm Cesepo-BocTounoro Anrast.

Hccneoosanue svinonneno 3a cuem epauma Poccuiickoeo nayunozo gonoa Ne 23-74-
01024, https.//rscf.ru/project/23-74-01024/.
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KPACHOLUBETHbDIE JIECCOUADbI TEJIA3UA IOTA POCCUN -
MPUPOAHDLIE APXBbl USMEHEHUA KITIMMATA
N OKPYXAIOLLE CPEADbI

C.A. Ak6apnypaH Xatismu' ?, B. K. LLikamoea?

'CaHkm-lNemepbypackuli 20pHbIl yHugepcumem, CaHkm-llemepbype, 9195848@gmail.com
2WHemumym KapnuHcko2o, CaHkm-lTemepbypea

I'moGanbHOE MOTEIUIEHHE KJIMMaTa, HEeNpeKpallaroluiicss NOAbEM YPOBHS MHPOBOIO
OK€aHa, HEPAaBHOMEPHOE pacIpeeIeHUE OCIEACTBUN KIMMaTUYECKUX U3MEHEHNI TIPUBJIE-
KaloT Bce OONbLIMIA MHTEpec K (yHAAMEHTAIbHOW MpobiieMe BBIABICHUS KIMMAaTHYECKUX
TPEHJI0B MPOILIBIX 3M0X. HacToAmmM apXuBOM MajJeOKIMMATHUECKOW MHPOPMAIUK SBIIs-
€TCsl KpacHOLIBETHasl JieccouHasi ¢popmanus rora Poccun, Mo KOTOpOH MOXKHO COCTaBUTh
0000I1IeHHYI0 KapTUHY M3MEHEHMH KJIMMara BO BpeMEHHOM Juarna3zoHe 2,4+ 1,8 MiH jer.
Pa3znnuus kiMMaTH4eCcKuX yCI0BUI 3HAYUTEIBHO BIUAIOT HE TOJIBKO HA COBPEMEHHOE 0Cal-
KOHAKOIUIEHHE, HO U Ha MpOoIecchl 00JeccoBaHMs, MPOTEKaBIIMe B Hayalle IUieiicToleHa
(renazum). KpacHOIBETHbIE JI€CCOU/IBI, B OTIMYMU OT APYIHX reorpaduyeckux BapuaHTOB
A€ccoB cy0a’paibHOTO MPOUCXOKICHHS, HECYT Clie/ibl 0€3MOPO3HOTO CPEeIU3EMHOMOPCKO-
ro KJIMMaTa, sBJSSACh BaXKHBIM MapKHPYIOLIIUM YPOBHEM B KIMMAaTHUECKOW cTpaTurpaduu
KBapTepa. AKKyMYJISIMS JIECCOMIOB KOHTPOJIMPYETCs Majneoreorpaduyeckoil MMpoTHON
30HAJIbHOCTBIO.

B nannoii pabote paccMOTpeHbI pe3yabTaTbl KAPTUPOBAHUS KPACHOLIBETHBIX JIECCOUI0B
rejasus pa3auuHbIx pernoHoB Poccun no matepuanam KHO I'TK-1000/3, ¢ mpusneueHnem
JUTEPATYPHBIX JAHHBIX, U UX KOPPEJSILHUS C KpacCHOLBETaMH cpeHUX mupoT A3un (Kutaii,
Mowronus, Upan) u nenrpansnoit EBponst (Benrpus, Yexus).

Lanvnesocmounwiii pecuon. CapalyllbCKU€ KpPACHOLBETHBIE JIECCOUIBI BBIJIEIECHBI
B AMypcko#i BaguHe B pa3pese y c¢. Capamynbckoe B nokosae 40-meTpoBoii Teppacsl. Oxa-
paKTepU30BaHbl MHUHEPAJIOTUYECKUMH, MAJTMHOJOTMUYECKUMHU JTAHHBIMU U 0OpaTHOW maie-
OMarHuTHOM nossgpHocThi0 (Matysima). IlynuHroBbie KpacHOLBETHBIE JIECCOUIbI ONUCAHBI
B paiioHe c. AHHeHKa B [IpuxaHkaiickoil BnaauHe. XapakTepu3yloTcsi 0OpaTHOW HaMarHu-
yeHHOCThI0 (Martysima).

3anaonoe 3abaiikanve. Ynan-KanruHckue KpaCHOLBETHBIE JIECCOM/IBI C TOTPEOCHHBIMU
II0YBaMH YCTAaHOBJIEHBI B OJHOMMEHHOM OIIOPHOM paszpese B ycTbe p. Kyiitynka. Oxapaxre-
PHU30BaHbl NAJICOHTOJIOTMYECKH (JI00T0NIbCKast (ayHa), TUTOJIOTMUECKH, C 00paTHON Hamar-
HUYEHHOCTBI0 Marysma.

IIpeokaskazve. Dnenpbaiickue KpaCHOLBETHbIE JIECCOUIBI C ITOYBAMM pa3BUTHI B LIeHT-
pasnbHO-IIpeakaBka3ckoil 30H€ U Ha BOCTOKE (CTaBpONOJIBCKOIO CBOJA, YCTAHOBIIEHBI 110
KEpHY CKB. B Mexxaypeube Kyuepna-Uorpaiika. M3ydeHbl JINTOJOTMYECKU U NTAJIEOMArHUTHO
(oOpatHO nossApHast opro30Ha — Marysma).

Kpvim u 1020-3anao Llenmpanvnoii Poccuu. Cusepckue n 6eperoBckie KpacHOIBETHbIE
JIECCOU/IbI — CTPATOTUI U3YUYEH MaJeOMarHUTHHIM (0OpaTHas HAMarHUYEHHOCTh B OPTO30HE
Marysma), TMTOJOrMYECKUMHU U T€OXUMHUYECKUMHU MeTofaMu. B HacTosiiee BpeMs paspes
CHBEpCKO-0eperoBCKUX KPacHOIBETOB y Moc. beperoBoe neTanbHO Hccae yeTcsl, YTo M03BO-
JIMT KOHKPETU3UPOBATh IIPECTABICHUS O KJIMMaTe U OKpy»Karolleil cpene npouuioro. KpachHo-
LIBETHBIE JIECCOMIbI T€1a3CKOr0 BO3pacTa K KHBIX PErMOHOB Poccuy XOpoIo BIMCBIBAIOTCS
B KPAaCHOLBETHYIO (popMariuio geccouioB 3apyO0ekHbIX cTpaH. C BOCTOKA Ha 3ama]l — HUKHSS



MOCBUTA HUXIBAHCKON CBUTHI CEBEPO-BOCTOUHOTO KunTas, MHTEHCUBHO OKpall€HHbIE Kpac-
HO-Oypble 1EeOHUCThIE TTUHBI BOCTOYHON MOHTOIHMH, KPACHOIBETHBIEC TeIa3uiCKUe JIecco-
uael Mpana, Mo CKOPOCTH HAKOIUIEHHS] KOTOPBIX OIpPEAENIeH BO3PAacT IMOAOUIBbI U KPOBIIU
~2,38-1,81 MIIH €T COOTBETCTBECHHO.

YCTaHOBJIECHO, YTO BHE 3aBHCHUMOCTHU OT PETHMOHANBHBIX Pa3UUMid, CyIIECTBYIOT O0IIHe
0COOCHHOCTHU KOJIEOaHUH KITMMATUYECKUX 00CTaHOBOK BO BPEMsi HAKOIICHUS TeIa3HiCKUX
KpacHOIIBETOB, B3aMMOCBSI3aHHbBIE C ITI00aTbHBIMU U3MEHEHUSIMU KITUMAaTa.

FEOJIOrO-reOMOP®OJIONMYECKUE UCCJIEAOBAHUA
APUAHDbIX TEPPUTOPUN KA3AXCTAHA B YETBEPTUYHbIV NEPUOL,

K. M. Aknam6emosa

KapaezaHOuHckul uccnnedosamenbckul yHUgepcumem umM. akademuka E. A. Bykemosa, KapazaHQa,
akamshat@yandex.ru

B uerBepTuuHBIl IepuOA BakHOE 3HaueHHE B ucropun Kasaxcrana umena cMeHa
MIPOXJIAAHBIX U BJIAXKHBIX 30X CYXHMU M )KAPKUMMU: IIEPBBIEC BBI3BAIN OJIEIEHEHUE TOPHBIX
oOnacTeil U pacpocTpaHeHUe MOKPOBHBIX JIbA0B B 3anaiHo-CuOMpCcKoil BriauHe, 4To 00y-
CJIOBHJIO IIpeKpalieHue ctoka Boj k CeBepHomy JleoBUTOMY OKeaHy U BBIPAOOTKY apTepuit
ctoka B HampasieHuu k Kacnuiickoil nenpeccun [Kaccun H.T., 1947]. Jlennuku ropHsix
XpeOTOB crIOCOOCTBOBAIM YHEPTUYHOMY pa3pylIEHUIO MAaCCUBOB Irop U MEPEHOCY Marepuana
paspylleHus B IPEAropHble BNaAuHbl. TakuM o0pa3om, koneOaHHus KIMMaTa U TeKTOHUYe-
CKHUE JIBHXKEHHS CIIOCOOCTBOBAJIM TEPPACOBBIM HAKOIUIEHUSM KaK B IPEIrOPHBIX BIAJUHAX,
TaK U B MEJIKOCOIIOUHBIX IIpocTpaHcTBax. OrpoMHOE yBeJInYeHHEe IPUTOKa Bozibl B Kacnuii-
cKkuil 6acceitH 00yClIOBIUBAJIO TOBBIILICHUE YPOBHS BOJbI U, KaK CJIEJCTBUE, TPAHCIPECCHH.
Cyxue ¥ )XapKue 310XH, Ha000pOT, IPUBEINU K OTMUPAHUIO FHIporpaduueckoi cetu u 00-
pa30BaHUIO COJIEHBIX 03€p. BpesaHue pexk v OKUBJIEHHME NPOLECCOB JEHYAALUU IPUBEIU
K BOHUKHOBEHHIO HOBOMW reHepauuu MoppockyabnTypsl [PaBHuHbI 1 ropel Cpenaneir Azun
u Kazaxcrana, 1975]. ChopmupoBascs HOBbIH penbed MexIypeunii, cTanu 0ojee KpyThIMU
OOHOBJIEHHBIE CKJIOHBI, TOJHUTUCH XOJIMOTOPbs U HU3KOTOpbs. B neHernsien BHOBb Bpe3ainuch
JIOJIMHBI, 00pa30BaB I'yCTO Pa3BETBICHHYIO CETh U CIOXKHYIO CUCTEMY CKJIOHOB. Apuau3anus
KJIMMaTa co3/ajia yciaoBus i Aedusaunu 1 o6pa3oBaHusi COPOBO-Ie(ISALIMOHHBIX BIAIUH,
B JAJIbHEHIIEM NIPEBPATUBIIMXCA B 03epa. K JI0KanbHBIM MOAHATUAM CPEIHEIUIMOLEH-YeT-
BEPTUYHOTO 3Tara NpUypOoYeHbl OCTPOBHBIE BO3BBILIEHHOCTH (XOIMOTIphsi). O6 3TOM cBUIE-
TEJIbCTBYIOT MEpeCceKarolIre UX aHTeleAeHTHbIe yyacTku qoiauH CeepHoro IIpubanxarbs.
O Mo1010CTH MOJHATHN CBUAETENBCTBYIOT OOHOBIICHHbIE pa3iombl bernakaansl. K oceBoit
yacTu TekTypmacckoro mnosica, XaHTayCKOro M YMHIM3CKOrO aHTUKIMHOPUEB U K MEpH-
JUOHAJIBHBIM CTPYKTypaM YIIbITay NPUYPOUYEHBI HU3KOTOPbS M MEJIKOTOpbsl CPEIHEIUIHO-
LIEH-4YeTBePTUYHOro Bo3pacta [CapuueBckas 3. A., 1965]. I'opsl uMeroT 6paxuckia daTbid
XapakTep, OONblLIMe aMIUTUTYbl MOIHATHH ONpenesniau U OOJbIIOE Pa3BUTHE Pa3IOMOB.
B 3aBUCHMMOCTH OT yuyacTHs paszjIOMOB B CTPOCHHMM IOp OHU 0O0Nagar0T MSATKMMHU U IJIaB-
HbIMM OUYEPTAHUSAMM, B TO K€ BPEMS BCTPEYAIOTCS U PE3KO PACUICHEHHbIE, KAMEHMCTBIE



¢ rpeOHEeBUIHBIMU BOJOpa3JieliaMu, HallpuMep, rpaHuTHbie Topbl Ke3bimapaii, Kent, Kyy
u 1p. ['paHUTHBIE TOPBI JIETKO pa3pyIIAIOTCS, YTO COCOOCTBYET CHIIBHOM PacyIeHEHHOCTH,
U MIPUIAIOT UM CKaNMUCTHIN BuA. K HU3KOTOPHSIM M MEIKOTOPbSIM MPUYPOUCHBI IPEBHUE T1O-
BEPXHOCTH BBIPAaBHUBAHM, OHH UMEIOT MIaT000pa3Hblil BUM, HanpuMmep, KapkapanuHckue
ropsl. ['eonoro-reomopdosoruueckue uccae10BaHus apuaHbIX Tepputopuii Kazaxcrana mpo-
JTUKTOBAHBI, TIPEXK/Ie BCETO, TOUCKAMU MECTOPOXKICHHH MOJE3HBIX NCKOMaeMbIX. PocchInHbIe
MECTOPOXKACHUS 30JI0Ta, 0J0Ba, pyTuia B LlenTpansHoM Kazaxcrane cBsi3aHbl C JPEBHUMHU
JOTMHAMHY TUTMOIIEHOBOTO M YETBEPTUYHOIO BO3pacTa. B alitoBuu 10IMH, B KOTOPBIX UMe-
IOTCSL POCCHITN, OOHAPYKUBAIOTCS U TIPECHBIE BOJIbI, HEOOXOAMMBIE B 3aCYILITUBBIX pailoHaX
[Bockpecenckuii C.C., 1968].

Jlureparypa

1. Kaccun H. I Matepuans! o naneoreorpaduu Kazaxcrana. Anma-Ara, 1947, c. 227.

2. Paguuss! u ropsl Cpenneit Azun u Kazaxcrana. M.: Hayka, 1975, c. 234-235.

3. Ceapuuesckas 3. A. Teomopdomorus Kazaxcrana u Cpenneit Azun. JI.: JIT'Y, 1965, c. 145-146.
4. Bockpecenckuii C. C. T'eomopdomnorust CCP. M.: Beicmas mkona, 1968, c. 160—-161.

CEMCMOCTPATUTPAOUNYECKAA CXEMA
BEPXHEHEOMJIENCTOLEH-TOJIOLLEEHOBbIX OTJ/IOXKEHUN
KOTNNOBUHDbI NTAROXCKOIO O3EPA

A.O. AkceHog" %3, A.E. Pbi6anko’ *

1'Cri6ry, Caxkm-emepbype, aksenov2801@gmail.com
2WHemumym KapriuHckozo, CaHkm-llemep6ypa
SAAHUW, CaHkm-lemepbypa
4BHWNNOkeaHzeomnoaus, CaHkm-lNemepbypa

[IpencraBnensl pe3ynbTaThl CEHCMOCTPATUTPAPUUECKOrO pacuIeHEHHUsI BEpXHEH yacTu
paspe3a omoxkeHui JIamoKCKoro o3epa Ha OCHOBE KOMILUIEKCA JIaHHBIX CelCMOaKycTHYe-
CKOro Mpo(uIMpOBaHMsI Pa3HOTO pa3penieHus (aKyCTUYeCKOro NpopuInpoBaHus, CEHCMO-
pa3BeIKU BBICOKOTO, CBEPXBBICOKOIO M YJIBTPAaBBICOKOIO pa3pelleHHs), IMOJYYEHHbBIX pas-
AUYHbIME opranuzanusaMu ¢ 1987 mo 2015 rr. B pernonanbHo# ceiicMocTpaTurpaduaeckoit
cxeme JlagoKcKoro o3epa BblAEIEHB] YETHIPE CEHCMOKOMILIEKCA, BEPXHUI U3 KOTOPBIX (Ceil-
cMokoMIuieke D) no nuteparypHbiM JaHHbIM [AMaHTOB, CriupuaonoB, 1989] koppenupyer
C OTIOXKEHUSMH OCTAlIKOBCKOIO FOPU30HTA BEPXHETO HEOIUIelcToleHa U rojoueHa. Ceii-
cMo(anaabHbIi aHAINU3 O3BOJISIET BBIACIUTH B paMKaX KoMILiekca Tpu ceiicMoronuy (D1,
D2 u D3), koTopble B CBOIO O4€pe/Ib MOAPA3AEISIOTC Ha Mauky U (arun. BoiaHoBast kapTHHA
U Mopdororus HrxHer Toamu D1 mo3BosseT conocTaBuTh ee ¢ MIALUaIbHBIMU 00pa3oBa-
HUSIMM OCTAIIIKOBCKOTO osieficHeHus. B Hell Beinenstores ase nauku. Hwkusas (D1-1) coot-
BETCTBYET OCHOBHOM MopeHe Jnyxckoro cranuana (g, I11/z), Bepxusas (D1-2) — narepanbHo
3aMeIIaeMbIM JIEAHUKOBBIM KpaeBbIM 0AaCCEHHOBBIM, (PIIOBUOIISILIMATIBHBIM U MPOIVISALMAIb-
HBIM JIEZIHUKOBO-03€PHBIM OTIOKEHHUSM MPEIION0KUTENBHO OEIUIMHT-aJIJIepeICKOr0 HHTEP-
cranuaina (Glllbg-al). Tonma D2 cooTHOCUTCS C NEPUINIALMATIBHBIMU JIEHUKOBO-03€PHBIMU
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omioxkeHusamu banrtuiickoro Jlennukosoro o3zepa (Iglllb/). B 310l Tomie BbACTAIOTCS TpU
nauku (D2-1, D2-2 u D2-3), B HmkHuX 1ByX (D2-1, D2-2) mpu 5TOM OTJENBHO BBIACISIIOTCS
ceficModaryu, ComocTapsieMble ¢ JeTHUKOBO-03€PHBIMH OTIOKEHUSIMU, TYPOUPOBAHHBIMU
alicOeproBeIM BhINaxuBaHHeM. B BepxHeli Tomnine D3 BhIASISIOTCS YEThIpE MaYKH, KOTOPBIE
MOCJIEOBATEILHO COOTHOCSITCS C 03€PHBIMU JACKJIMBUATILHBIMU U TYPOUIUTHBIMH OTI0KEHHU-
SMHU BEPXHETO0 HeoILIelcToneHa 1 HuxkHero ronouena (1d, ItINI-H'), o3epubiMu oTn0KeHUSIME
amkHero rononena (IH'), o3epHBIMU OTIOKEHMAMU CPEIHEro U BepxHero ronouena (IH>)
Y 03epHBIMH YHJIATIOBUATBHBIMU OTIOXKeHUsiMH TonorieHa (IvH). B maukax, koppenupyembix
C 03€pHBIMU OTJIOKEHUSMHU HUKHETO U CPEJHET0-BEPXHETO T'0JIOLIEHA, BBIEIISIOTCS IBE CEMi-
cMoharum, KOTOpbIE B CBOIO OUEPEb COOTHOCATCS ¢ He(eTOUTHBIMU U (IIOBUATIbHO-HE(DE-
JIOUTHBIMU 03€PHBIMU 00pPa30BaAHUSIMH.

Jluteparypa

1. Amanmos A. B., Cnupuoornog M. A. Teonorus Jlagoxckoro o3epa // CoBerckas reomorns, 1989, Ne 4, ¢. 83-86.

YYET AEHYAALUOHHON YCTONYUBOCTU FOPHbIX MOPOJ,
B KOJIMMECTBEHHOM MOJEJIMPOBAHUU NEAHUKOBOW 3PO3UN
HA MPUMEPE OKPAVUH BAITUNCKOIO U KAHAAICKOIO LUTOB

A.B. AManmoe, M.l AmMaHmosa

UHemumym KapnuHckozo, CaHkm-lemepbype, Amantov.A@yandex.ru

BaxHol, HO CIIO)KHOM 3aja4yeil MpU MOAEIUPOBAHUU JIEAHUKOBOM IPO3UHU SBIIAETCSA
ONPENEIICHUE PEJIEBAHTHON 3HAUUMOCTH TE€X WJIM MHBIX CBOWCTB PA3JIMUYHBIX TUIIOB FTOPHBIX
nopon. Harreit 3agaueit Ob110 HAlTH OOLIEIPUHATHIN TTOKA3aTeNb IPOYHOCTH TOPHBIX TOPO]I,
KOTOPBII MOKHO 3()()EeKTUBHO MPUMEHSTh B PETHOHATBHBIX OLICHKAX JIETHUKOBON PO3UU.

Husmennoctu oxkpann bantuiickoro n Kanaickoro uuToB — MOJIMIOHbI, I71€ MOXKHO Ha-
OMIo/1aTh BIMSIHUE TIOBTOPSIOLICICS JIETHUKOBOM PO3UH IJICHCTOIICHA Ha Pa3InYHbIC THUIIBI
MeTaMop(UUYECKOro, 0CaIOYHOTO U MarMaTu4eckoro cyocrpara. PernonanbpHble cOMOCTaB-
JICHUsI, AaHAJIM3 U BapUAHTHl MOJEJIMPOBAHKS [IOMOIJIA BBIIBUTH CYIIECTBEHHBIE U3MEHEHUS
nanamadTa npu auddepeHuanbHON 3pO3UN COBEPILIEHHO Pa3HbIX GopMallfil ¢ KOHTPOJIEM
reoI0ro-reoMop(oIornuecKuMI JaHHBIMU. Pe3ybpTupytolee SKCIOHEeHIINaIbHOE PUOIu-
JKEHHE JUIsI BCETO YETBEPTUYHOIO MEPHUOJA BBIPAKAET YNPOILIEHHOE ONPEAEICHUE KOJIUYe-
CTBEHHOM JIEAHUKOBOM 3PO3UH JJIsI BDEMEHHOT'O MHTEpBaja B BUJE:

Egr = Exp(-0,03 + 0,01 * UCSr) * 0,25 £ 0,15* Pow(Vb, 0,675 £ 0,075)

CxkopocTth nennukoBoii 3po3un (Egr), ykazanHas Bblllie, BRIpaK€Ha B MM/TOJI, HO HAIlle
MOJICTMPOBAHKE OMpPENENsio ee B aonrocpoyHoM uHTepBane (M/1000 mner). UCSr — menu-
aHHBIN Mpeien MPOYHOCTH mopoAa Ha ogHoocHoe cxarue UCS [MIla] ¢ monpaBkamu Ha 00-
BOJIHEHHOCTh U LIUKIIBI TpOMEp3aHUsI-TasiHUsI B 0a3anbHOM cioe, Vb — 6a3anbpHast CKOPOCTh
JbJA.
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Ha nepBom 3Tane 3aBUCMMOCTH ObUIN MOMYYEHBI C UCHOIb30BAHMEM MHOTOYMCICHHBIX
UTepaluil JUisl pa3HbIX MEPHOI0B BPEMEHU U 00J1acTel, UMEIOIUX KOHTPOJIbHbIE TOUKH. OHU
BKJIFOYAJIN FOT0-BOCTOYHBIE, epU(epHiiHble pailoHbl, PEIKO MOABEPraBIINECcs OJICACHEHHSM,
I7ie MOXKHO HaOJII0/1aTh SPO3HUIO0 JOJIEAHUKOBOI MMOBEPXHOCTH, @ TAK)KE HAIIPABJICHHBIE U3Me-
HEHUS, CBSI3aHHBIE C PA3JIMYHBIM BPEMEHEM BO3JEHCTBUS OJIEACHEHUH.

Koadduuments! popmyiibl MOTYT ObITh H3MEHEHBI B 3aBUCUMOCTH OT UCIIOJIB3yEMOTr0 3a-
KOHA CKOJIbYKEHHUs Jiba. B G0JIbIIMHCTBE CIy4yaeB Mbl pacCMaTpUBAIU CpeJHUE 0a30BbIE CKO-
POCTH JBIKEHHUS JIbJa, He TpeBbiiatonie 180—260 M/ron B TeUeHUE dnumensHo20 BPEMEHH,
HO HCIIOJIb30BAHNE Pa3IMYHbIX 3aKOHOB CKOJIbXKEHHUsI TpeOyeT HAaCTPOMKH KO3 (UIIMEHTOB.
Annpokcumarus 1aHHbiX UCSr mo3BosisieT BOCIPOU3BECTH Kak HaOnrogaeMble U3MEHEHUs
penbeda KOpEeHHBIX MOPOI, TaK U OBICTpOE yaaneHue 3HauuTenbHbIX (0onee 100-200 M B me-
peynTyOJIeHHBIX BIIAJAMHAX) JIETHUKOBBIX M MEXJICTHUKOBBIX OTJIOKEHUH ¢ MMKOBBIMHU (Oos1ee
15-20 MM/ron) 3HaYEHUSIMU CKOPOCTEH JICTHUKOBOM 3pO3HUH.

Mpl oxuz1aeM CylecTBeHHOM, npesbimasiei 100 kM, sxcrymanuu bantuiickoro mura
C yZlaJeHUEeM TOAATIUBBIX 3IUAKaPCKO-KeMOpHuiickux oTnokeHuid (anra banruiicko-beno-
MOPCKOM HU3MEHHOCTH. VX 10JI€IHUKOBOE paclpOCTPAHEHUE OIIPENENISIETCS 30HOM YBEPEH-
HOT'O MPOCIISKUBAHUS HIMAKAPCKOT0 MEHeTIeHa 6e3 Bpe3aHHbIX MPOTSKEHHBIX CyOrOopu30H-
TaJbHBIX IUIMOLEHOBBIX NOBepXHOCTEN. [lonHoe «oTaenenue» uexna boTHruueckoro 3anusa
oT cobcTBeHHO banTuiickoro kemOpuiickoro mokposa Pycckoii minTel B paiioHe AaHICKUX
OCTPOBOB TaK)X€ MOIVIO MPOU30MTH B IuIeiicTolieHe. OTCTynaHue INIMHTOB, 00pa30BaBIINXCS
Ha HauboJiee MPOYHBIX KAPOOHATHBIX OTIOKEHUSIX, IPOrHO3UPYETCS HE CTOJIb 3HAYUMBIM.

BO3PACT 1 KOPPENALUMNA NJIENCTOLEHOBbIX OT/IOXEHUI
OMOPHbIX PA3PE30B BOCTOYHO-EBPOMNMENCKO PABHUHDI
MO KOMMJEKCAM ANATOMOBbIX BOAOPOCJIEN

I.A. AHyughepoea

BopoHexckuli eocydapcmeeHHbIl yHugepcumem, BopoHex, g_antsiferova@mail.ru

B mnpenenax yeaHuKoBBIX oOnacTeil LeHTpalbHBIX pailoHOB BocTtouno-EBpomneiickoit
paBHUHBI [IPECHOBOJIHBIE TUATOMOBbBIE BOJOPOCIIN M3yYEHBI U3 OTIIOKEHUH MO3JHETO ILUIU-
olieHa, HeorulelcToleHa U rojoueHa. OOliee 4Mca0 BUAOB M BHYTPUBUAOBBIX TAaKCOHOB
nuaromeil HacuuTeiBaeT 720, KoTopble npuHaiexkar 46 ponam [Anuudepona, 2001].

[To3nuuit manonen (omieiicronien?). JluatoMoBble BOJOPOCIN M3BECTHBI U3 pa3pesa
Owmapckuit [lounnok B Ilpukambe. X npexacraBisior 376 TakcOHOB, BbIMepIIHe (HOPMbI
coctaBisaoT 11,7 %. 13 BeIMepHIMX B pa3pe3ax HEOIUIEHCTOLIEHA COXPAaHWIIOCh 13 TakCOHOB,
uim 6,3 % [Jlocesa, 1982].

Pannuii HeomnencToneH. /J[uaroMoBble BOXOPOCIN U3BECTHBI U3 OTIOKEHUN IO3HE-
JIOHCKOTO (SICEJIBIMHCKOTO, J3yKUiickoro) BpeMeHH. OOliee 4ucio TaKCOHOB JIOCTHUIaeT
556, koropsle npuHaiexar 41 poxy. Beimepiine GpopMbl HAaCUMTHIBAIOT 27 TAaKCOHOB, WU
4,8%. Cpenu HUX B TOM YHCIIE BBIAETICHBI U COOCTBEHHO PAHHEHEOIICHCTOLEHOBBIE ()OPMBI,
XapakTepHbIe JUIsI MyUYKaICKOTo (POCIJIaBIbCKOTO, OEIIOBEKCKOT0, TYPrSUIHCKOro (KUIUHb-
CKOr'0), KPOMEPCKOT0) MEKJIETHUKOBBS. B IIEHTpanbHbIX pailoHaX OHU U3y4YeHBI B pa3zpe3ax
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[Monenonanuuckoro (Tam6oB u [TonsHoe Jlanuuo) u Pocnasisckoro (Iloapynusackuii, Ku-
pWILIBI) CTpaTopaiioHoB, B SIpocnascko-Koctpomckom [loBomkee (bubupeso), B Oacceiine
Bepxueit Oxu (banamuxa, AKynoBo).

CpenHuii HeorielcToneH. J[MaToMoBble BOJOPOCIIN JINXBUHCKOTO (aJIEKCaHAPUICKOTO,
TOJIBIITUHCKOI0) MEXKJICIHUKOBbSl B Ipenenax cpeaHeil monocsl Bocrtouno-EBpomnelickoit
paBHuHbl u3ydensl JI.I1. JlorunoBoil B paspesze Uekanun (ObiBimid JluxBuH) Ha p. Oxa
B Tynbckoit o6mactu. Ob1iee Yucio TaKCOHOB cOCTaBisieT 393, BoIMepIINe MIIeHCTOLEHOBbIE
¢dopmbl HacuuThiBaeT 12 TakcoHoB, uiu 3 % [JloruHosa, 1979].

[To3nHui HeomnencToueH. B coctaBe AMaToMOBBIX BOJOPOCIIEH MUKYJIMHCKOIO MEXKIIE-
HUKOBBS 001I[ee YUCIIO TAKCOHOB Aocturaet 462, onu npuHaanexar 39 poxgam. B paszpesax
Cwmensiii, Kyneraeska B Bepxuem IlpunnenpoBse m XpaOposo, CensBuno B CeBepHOM
[TonMockoBbe, paCHONIOKEHHBIX B MpeesiaX I'PaHUll pacIpOCTPAHEHU MOCKOBCKOTO (JIHe-
IIPOBCKOI'0) OJIEICHEHNUS, BbIACICHBI MUKYJIMHCKHE (JIOpBI, HA3BaHHbIE HAMH PEIUKTOBBIMH.
B ux cocraBe HaOMO1AI0TCS BBIMEPILNE HEOIICHCTOLIEHOBBIE (DOPMBI, KOTOPbIE HACUUTHIBA-
10T 17 TakcoHoB, win 3,6 %. BHe rpaHull npeiecTByOLIET0 OJIEACHEHNS PaCIPOCTPAHEHbI
MHOTOYHUCIJIEHHBIE Pa3pe3bl MUKYJIMHCKUX (MYpPaBUHCKUX, MSAPKHMHCKHX) MEXKJIEIHUKOBBIX
OTJIOKEHUH ¢ (IopaMu, KOTOpPbIE BEIMEPIIUX (POPM HE COEpIKaT.

JIJ1s1 KOMILIEKCOB TO3IHEIIIIMOLICH-TIJICMCTOLEHOBBIX JUATOMEN BEIMEPILINE TAKCOHBI CIIy-
KaT OCHOBOM JJIsl BBIACTICHUS UX BO3PACTHBIX MPU3HAKOB. JTO MO3BOJISIET CTPATU(UIUPO-
BaTh U KOPPEIUPOBATh Pa3HOBO3PACTHBIC YETBEPTUUHBIEC OTIOKEHHS JICITHUKOBBIX oOnacTei
Bocrouno-EBporneiickoli paBHUHBI, a TAKXKE CONPEAEIbHBIX PETMOHOB EBpOIIBI.

JIureparypa

1. Auyugheposa I A. DBomIOIUS TUATOMOBOH (IIOPHI M MEXKJIIETHUKOBOTO OCaKOHAKOIIIIEHHS IIeHTpa BocTou-
Ho-EBponeiickoil paBHUHBL. Tpyabl Hay4HO-UCCIEA0BATENIBCKOTO HHCTUTYTa reoa0ruu BopoHexckoro rocy-
napctBeHHoro yauBepcurera. 2001. Brimyck. 2. — 198 c.

2. Jloeunosa JI. I1. Tlaneoreorpadus TMXBHHCKOTO MEKJICTHUKOBBS CpeHeH moiockl BocTouno-EBpomneiickoit
PaBHMUHBI (TI0 TaHHBIM THATOMOBOTO aHaiM3a). MuHck: Hayka u Texnuka, 1979. - 158 c.

3. Jlocesa D. M. Atnac mo3mHETINOICHOBIX nuaromeit [Ipukamps. JI.: Hayka, 1982.— 204 c.

COMNOCTABJIEHUE KOPOTKOMNMEPUOAHbIX U3SMEHEHUN KNTMMATA
HA IOTE AAJIbHEIFO BOCTOKA U CEBEPO-3AMNAAE POCCUNA
B rOJIOLEHE

X.A. ApcnaHoe’, H.T. Pasxu2aeea? Jl1.A. aH3el?,
T.A. NpebeHHukoea? J1. M. Moxoea?, T.P. Makapoea?,
B.A. fepzayee®, ®.E. Makcumoeg’, B. A. puzopbee’

"WMHemumym Hayk o 3emne CI16IY, CaHkm-llemepbype, arslanovkh@mail.ru
2TUr 4BO PAH, Bnadusocmok
SOTU um. A. @. Moghgpe PAH, CaHkm-lNemepbypa

Jlnst ompeneneHuss BEAyHIMX KIMMAaTooOpas3yroIuX (akTOpOB B ToJOLEHE OOJBIIYIO
MH(POPMATUBHOCTh UMEET COMOCTABIEHUE XPOHOJIOTUU KOPOTKOIIEPHOIHBIX COOBITUH B yaa-
JICHHBIX PETMOHAX B 30HAX BIMSHUS PAa3HBIX LIEHTPOB JeHcTBUS aTMOC(hEpbl U CUCTEM OKe-
AHUYECKUX TEUECHMH, KOHTPOJUPYIOLIMX LUPKY/IALIUI0 BO3AYLUIHBIX Macc. [[nst Takol nenu
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BbIOpaHbI JBa peruoHa: or JlanpHero Bocroka, Haxoasiuiicss B 30HE MyCCOHHOTO KJIMMaTa,
U ceBepo-3anaja Poccuu ¢ okeaHMUECKUM KIMMATOM, JJIsi KOTOPBIX UMEETCsl OOJIbIIOe KOJIH-
YEeCTBO XOPOILIO JaTUPOBAaHHBIX pa3pe3oB. Ha ceBepo-3amazie XpoHOJOTHsI KOPOTKOIEPUO/-
HBIX COOBITHI XOpOIIO 000CHOBaHA — JaTUpoBaH Kaxawld 10 cM croii Topda 3 BEpXOBBIX
00J10T (MOIIIHOCTH JI0 7 M), HCIOJIb30BaHa Mojenb b. Pamces, noka3ana TecHas CBsI3b C W3-
MEHEHHUSMU COJTHEYHON aKTUBHOCTH [ApciiaHoB u 1ip., 2022]. bonbioi ¢pakTuyeckuii Mmare-
pua, noay4deHHsbli 11 tora JlanbHero Boctoka, mo3BossieT pemuTh 3a1a4y, MpOosIBISUIUCH JIX
9TH COOBITUS B MEePeXOAHOM 30He OT A3uu k Tuxomy okeaHy. 31ech OONBIIYIO POJIb UTPAIOT
HIMPOTHBIN U MEPUIMOHABHBINA IEPEHOC BO3AYIIHBIX MACC, IUKIOHUYECKAS I€ITEIbHOCTD,
UHTCHCU(PHUKAIIMS MOPCKUX TEUEHUH M TaKue peruoHalibHble (akTophl, Kak Onb-HuHbo,
BJIUSIBILIE HA UHTEHCUBHOCTh 3UMHETO U JIETHETO MYCCOHA.

Bricokopa3zpemaroiiye peKOHCTPYKLHMHM CHAENaHbl HA OCHOBE KOMILIEKCHOTO HU3y4Ye-
HUSl 03€pHO-O0JIOTHBIX OTIOXKEeHHUH. [t ompeneneHus XpoHOIOTHYECKUX PaMOK COOBITHIA
MPUMEHSIOCh balleCOBCKOro MOJAEIMPOBAHUE MO pe3yjbTaram paguoyIIepOAHOrO JaTH-
poBanus u Tedpocrparurpadpun. Ha ceBepo-3amane Poccuu BBLAENSIOTCS MOXOJIOAAHMS:
11 589-10 260, 9397-9085, 7340-7190, ~5600, ~5300, 48694340, 2820-2410, 1619-1210,
890-650, 614420, 330120 xaun. 1. H.; noremienus: 10 205-9420, 8767-7439, 67684964,
4409-3001, 2344-1730, 1210-920 kan. 1. H. Bce curaaibl TOTEIUICHUH M TIOXOJIOJaHUN BbI-
siBJIeHbI M Ha tore JlanbHero BocToka, rae cylecTBEeHHO MEHsUIaCh YBIAKHEHHOCTb. 3/1€Ch
posIBUIIUCH eie U noxononanus ~8200 u ~4200 kai. 1. H., KOTOpble HE 3a(pUKCHPOBaHBI
B M3YYCHHBIX pa3pe3ax Ha ceBepo-3amaje. M3 nmocnenqnux coObiTuii Hanbonee BhIpakKeHHBI-
MU ¥ JJTUTEIbHBIME ObLTH TIOXOJIOIAHUS C Pa3HBIM 3HAKOM M0 yBIaxkHeHHUIo: ~2900-2400
U MaJblid IeAHUKOBBIN niepuos. [lokazaHo, B menoM, Xopoliee COBMaieHne ¢ T00aTbHBIMU
COOBITUSIMH, TIPOSIBUBIIMMHUCS B CEBEPHOM Monymapuu. OTMeueHa CHHXPOHHOCTD TTOXO0JIO-
JJAHUW C COJIHEYHBIMM MUHUMYyMaMH, YTO IMOATBEPKIAET paHEE CIACIaHHbIC 3aKIHOUEHMUS,
YTO U3MEHEHUE COTHEYHON aKTUBHOCTH SIBIISLIIOCH OMPEACIIIONUM (PaKTOPOM, BHI3BIBABIIEM
KJIMMaTU4YeCKUE U3MEHEHUs B rojoleHe. Hekoropeie COOBITHS UMENU Pa3HYIO ATUTEILHOCTD
B pacCMaTpUBAEMbIX PETHOHAX, YTO MOIJIO OMPEIEIATHCS KaK MPUPOIHBIMU OCOOCHHOCTIIMH,
B TOM YHCJIE PETUOHAIBHBIMHU KIUMAaTO00pa3yomumMu (pakTopaMu, Tak U aHATUTHYECKUMHU
BO3MOXKHOCTSIMH PEKOHCTPYKIIHH (4yBCTBUTEILHOCTHIO MAJIC0APXUBOB K U3MEHEHUSIM TMPH-
POZHOI Ccpejibl, 0COOEHHOCTAMU ONpoOoBanus, YacToroil “C natmpoBanus, HEOIpEIEIeH-
HOCTBIO BO3PACTHBIX MOJETCH U T.11.).

Hccneoosanus evinonnenst npu noooepoicke epanma Munobpnayku P® (Coenawenue
N 075-15-2024-554 om 24.04.2024).

Jlureparypa
1. Apcnanos X. A., [lepeaues B. A., Maxcumos @. E., Kyopssyes H. B. XpoHOIOTHS KOPOTKOIIEPUOJHBIX BapHa-

LU KIMMara B TOJIOIeHe Ha ceBepo-3amnajie Poccuu U Koppessiiysi ¢ BapHaLUsIMUA COTHEUHON aKTHBHOCTH //
Vuensie 3amucku KOV, 2022. T. 164, c. 135-165.
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O CTPATUTPAOUNYECKUX MAPAOOKCAX B MPUMEHEHUA
MHCTPYMEHTAJIbHOIO AATUPOBAHUA

B. . Acmaxos

Criery, ncmumym KapnuHckoego, CaHkm-llemepbype, val-asta@yandex.ru

[Tpu pemieHnn BTOpOM 3ajauu cTpaturpaguu iaelcToueHa — KOppesiluy yAaJeHHbIX
00BEKTOB — PEryJsiPHO CTAJIKUBACILILCS C MapafoKCaMHu, T.€. C BBIBOAAMHU, IPOTUBOPEYAIIIH-
MU 31paBOMy cMbICTy. X OOBIYHBIM MCTOYHHMK — OHIMOOYHOE MCTOJIKOBAHUE PE3YJIBTATOB
MHCTPYMEHTAJIBHOIO 1aTUPOBAHUS IUIEHCTOLIEHA, IPOU3BEAEHHOrO B nnociennue 50-60 ner.
3TO ¥ MHOTO pa3 00CYX/I€HHBII BO3pacT MOCIEIHETO OJICICHEHUS, U KpailHe COMHUTEIbHOE
COIIOCTABJICHHUE MOCIIEIHUX MHTEpCTaauaIoB Poccun ¢ eBponeiickumu, U napajgoKkcalbHas
naneoreorpausi MOCIETHUX MeEXJIeTHUKOBUI Cubupu, u mpoyue MoJo0HbIE HEYBSI3KU
B MHOT'OKPAaTHO ONMCAaHHBIX COOBITUSAX CPETHEro U MO3HEr0 HEOIUICHCTOIleHa. YUYeOHUKU
JIOTMKH TOBOPAT, YTO CaMblil MOMYJISIPHBIA UCTOYHUK OIIMOOK — HEBEpHAsl aKCHOMaTH3allUs.
OTa 4hCTO TeopeTHUecKas MpoodiemMa HepeIKko MPUBOAUT K MpOBaJiaM B MPAKTHKE Ie€0JI0rH-
YECKOr0 KapTHUPOBAaHMsI, B YACTHOCTH K AUCKOPPEISILMIM IPU UCIOJIb30BaHUU HEKOTOPBIX
psina crparurpaMuecKux cxeM, Hanpumep, YHUUIMPOBAHHBIX cxeM 3amnagHoi u CpenHeit
Cubupu. Camast yactasi IpUYMHA — JIOKHAs aKCHOMa TaK Ha3bIBAEMOI'0 «a0COIIOTHOTO BO3-
pacTa», HEBEpHO IIPUMEHsIEMasi K MHCTPYMEHTAJIBHBIM METOAAaM JaTUPOBAHHUS, PE3yJIbTaThl
KOTOPBIX SABJIIOTCA CIy4YalHBIMU BeJMYMHAMU. VIrHOpUpOBaHUE MX CTOXAaCTHUYECKOW INpH-
POZABI YAaCTO BEIET K IPyObIM OIIMOKaM B OLEHKE aCTPOHOMHUYECKOIO BO3pAcTa MOPOJHBIX
TOJIL ¥ MapajIeIbHBIX COOBITUI THIIAa MOPCKUX M30TOIHBIX CTaauil. DTO MOKAa3aHO MHOIO-
JIETHUM MacCOBBIM IIPUMEHEHHMEM PaJuOyIJIEPOAHOIO aHaJIM3a Ha MAJEOJUTHYECKUX CTO-
saHkax EBponsl, rae oOHapykuinocs, 4ro 70 % paauoyriepoanbsix aat apeBHee 30 ThIC. JeT
HE COOTBETCTBYIOT peajibHOMY (apXeosiornyeckoMmy) Bo3pacty cTosiHoK [Higham, 2011].
Cucremarnueckas HeI0OLIEHKA PaJiuOyIVIEPOJHBIM METOAOM BO3pPacTa OTJIOKEHUI BEPXHETO
HeoIulelcToleHa TunnyHa u uist Pycckoro Cesepa. B pesynbrare nepenarupoBaHus onop-
HBIX pa3pe3oB coBpeMennbiMu Metonamu OSL, U/Th, '’Be u AMS!C ka3zanuesckue u Kap-
TMHCKHUE OTJIIOXKEHUS, T. €. ITIABHbIE MEKJIEIHUKOBBIE MAPKEPhI, OKa3aJIMCh APEBHEE HA LENbII
JIETHUKOBBIN LMK U Tenepb Koppenupyrores He ¢ MUC 5 u 3,a ¢ MUC 7 u 5 coorBeTcTBEH-
Ho [Astakhov, 2024]. ITo 3To# e npuYMHE B TYIUK BeJIET COMOCTABICHHE CpeIHeBaaii-
ckux cioes LlenTpanpHoii Poccnn, oxapakTepu30BaHHbBIX Ta€KHBIMU CIIOPOBO-IIBUIBLEBBIMU
CIEKTpaMH, C IPUHIUIHAIBHO 0€371€CHBIMH COOBITUSIMM 3al1aIHOEBPOINEHCKOTO MICHUIIISA-
nuana uau ¢ MUC 3. Jlng Takoil Koppersiuy ropa3zfo Jydile MOAXOLAT OMHUCAHUS CIIOEB
¢ nepunsinuansHoi (ropoit u gaynoit OpstHckoro untepcraguana [Markova et al., 2002].

Pemenne nogo6HbBIX MapajoKCOB BOZMOXKHO TOJBKO IyTeM OOpETeHHs COBPEMEHHBIMU
MHCTPYMEHTAJIBHBIMU METOJAMM HaJEKHOM XPOHOMETPUUYECKOM CTAaTUCTUKU HA KaXI0M
U3 ONOPHBIX Pa3pe30B. ITO O3HAYAET NEPEAATUPOBAHNE KIIFOUEBBIX Pa3pe30B BEPXHETO He-
omnericroueHa LlentpanbHoit Poccuu ¢ 11eplo MOydyeHuss MUHUMYM TpeX JaT KaKIbIM U3
NapauIeIbHBIX METOIOB JUIsl KayKIOW Tomu. EqMHUYHBIE paiuoyIEPOIHbIE UIIU JJIOMUHEC-
LIEHTHBIE JIaThl JIFOOOr0 KauecTBa HE Ja/lyT BBIXOAA U3 MOJIOKEHHUS.

Jluteparypa

1. Astakhov V. Late Pleistocene correlations in glaciated Russia / Quat. Intern. 202, 688 (1-15).
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2. Higham T. European Middle to Upper Palaeolithic radiocarbon dates are often older than they look: problems
with previous dates and some remedies // Antiquity, 2011, 85 (235-249).

3. Markova A. K., Simakova A.N., Puzachenko A. Yu. Environments of the Russian Plain during the Middle
Valdai Briansk Interstade (33,000-24,000) BP) indicated by the fossil mammals and plants // Quat. Res.,
2002, 57(3), (391-400).

MOPCKHUE roJIOLEHOBDIE NMPOJINBbl  OCOBEHHOCTU
30J10BOro NPUBPEXXHO-MOPCKOIo MOP®OJINTOTEHE3A
(0. UTYPYN, KYPUJIbCKUE OCTPOBA)

B.B. AgpaHacbeg’, A. 5. ®aycmoea?

"Caxl"y, KOxHo-CaxanuHck
2000 «/[JanbmopbepezomexHukar, KOxHo-CaxanuHck, vwasand@mail.ru

OcobeHHOCTH pa3BUTH OEperoB OCTPOBOAYKHBIX CHCTEM Hapsgy C COBPEMEHHOMH
TEKTOHUKOH, Ieosoro-reoMop(osornieckuM CTpOEHUEM U T'MIPOIMHAMMKON ompenesser
9KCIJIO3UBHBIN BYJKAaHU3M ILJICHCTOLIEHA-TONOICHA, O0ECIEeUUBIINI MOCTYIUIEHUE COTEH
MWIIMOHOB KyOOMETPOB NMUPOKIACTUYECKOrO0 MaTepuasia U Tegpbl B BOJIHO-NPHOOIHYIO
30HY nobepexuil. Mophomerpuueckue, reopajgapHsle U najeoreorpapuueckue ucciieoBa-
HUS TPUOPEKHO-MOPCKOro penbeda octpoBa UTypyn Mo3BOIMIN ONPEAETUTh B MUPOKIA-
CTHYECKUX OTJIOKEHUSAX IMO3HEr0 IUIEHCTOLICHA-TOJIOLEHA HECKOJIBKO YPOBHEH MOPCKHUX
Teppac, a TAKKe HAJIM4YKe MOrpedGeHHOro MOPCKOro MPOJIUBA, CYILECTBOBABILIET0, IO KpaitHen
Mmepe, B cpeaHeM rojoueHe. C ydeToM 3HaueHHUH edopmanuii TeppacoBbIX YPOBHEH IiTy-
OMHa MpoJIMBa HAa MecTe coBpeMeHHoro Berposoro nepemeiika cocrasisia 10—15 metpos.
Bynkanotekronnueckue aedopmaryy, cBA3aHHbIE C U3BEPKEHUSAMU BOJIM3U LICHTPAIbHOU
yactu BerpoBoro mepereiika, npuBeau K OOpYIICHHIO MEM30BBIX MavyeK, HAOIOJaeMbIX
B OCHOBaHUHM Pa3pe3a MOPCKOro 6eperoBoro ycTymna co CJI0oeM IUISHKEBOro MaTrepualia B KpOB-
ne (JIY-9223-6320+100, kan. ner BP). Beiuenexaniye ciou NUPOKIACTUKA MOUTHOCTBIO
40—70 M epeKpBITHI F0710BO-NIEIIOBBIMU OTIIOKEHUSAMHU MOIIHOCTBIO 10 5—7 M. [IouBbI B OcC-
HOBaHUM 30JI0BO-TIEIUIOBBIX OTJIOXKEHUH Hadaiau (popmupoBarbest B Teuenue 9801120 cal.
BP (Lu -8685). Takum o0pa3oM, B CpeHEM — MTO3AHEM TOJIOLICHE, MTOCIE TOCTUKECHUS MaK-
CUMAJIBHBIX OTMETOK YPOBHSI MOpS, IPOU30ILIO HE MEHEE JIByX MOLIHbBIX TUPOKIACTUYECKUX
BbIOpocoB. CyOaspanbHas (haza pa3BUTHS MPOIKMBAa OOBSICHSAETCS HAKOIUICHUEM mepepado-
TaHHOI'O MOPEM MarepHalla 3TUX U3BEP)KEHUIN B MEJIKOBOJAHOM IIPOJIMBE MEXKIY COCETHUMU
octpoBaMu. CoBpeMeHHbIN reoMop@oI0ruyecKuil 00K Mepelieiika CBsi3aH ¢ BOJIHOBOU
U 50JI0BOM nepepaboTKON MUPOKIACTUKU M MOSBICHUEM TPAHCIPECCUBHBIX MOPCKUX M Ja-
ryHHbIX Teppac. [Ipu ananuze 3010Boro MopgoiauroreHe3a ObUIO yCTaHOBICHO, YTO JHOHBI
C MOpPCKO#1 cTopoHbI nepereiika BerpoBoii octpoBa Utypyn ¢popMupoBanucek B pe3ynbrare
pa3pyLIeHHs BBICOKUX OEPErOBbIX YCTYIOB, CIOKEHHBIX IEM30BO-ITUPOKIACTUIECKUM MaTe-
pHaJIOM HEOIUIEHCTOLIEHA-TOJIOLIEHA, B IEPUOJ YCUICHUS Pa3MblBa IIPU IOBBILIEHUN YPOBHS
Mopsi okono 1,5 Thic. et Hazan. PopMHpOBaHUE MOJIOIBIX JHOH OKEAHCKOIO MOOepexbs
B 3HAUUTEJIbHOW CTENEHU CBA3aHO C MepepaboTKOM MUPOKIACTUYECKOTO MaTepualla, mocTy-
nuBILIero B 6eperopyto 30Hy okosno 1000 set Ha3al HEMOCPECTBEHHO BO BPEMS U3BEPIKEHMS.
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3HaunTenbHAs JOJS MEMJIOBOr0 MaTepuaia B MUPOKIACTHKe 00yCIOBHIA U OYEHb OBICTPOE
(dhopMupoOBaHUE TOJIIM TMEIUTOBBIX OTIOXKEHUH B OacceliHe JaryHHOrO TUIA C OKEaHCKOM
CTOpOHHI meperieiika BerpoBoii. Uto kacaeTcst 20J0BbIX 00pa3oBaHUil Ooiee paHHUX MOX
rOJIOLEHA, TO, YUYUTHIBASI CYLLIECTBOBAHUE IIPOJIMBA B CPEAHEM T'OJIOLIEHE HA MECTE IEepeLLIeH-
ka BeTpoBoi, UX cleiyeT UCKaTh B LIEHTPAIbHOM yacTH mnepemieiika. HaGmogaemblie 31ech
rpUBBI BICOTOM 710 50 METPOB, OPUEHTUPOBAHHBIE B FOT0-3a11aIHOM HAIlPaBJICHUH, BEPOSTHO,
U SBJSIOTCS AIOHHBIMU MAacCHUBaMU, CBSI3aHHBIMU C BOJIHOBOM MepepadOTKOM MUPOKIIACTH-
KH, TIONaBIIeH B OEpEroBy0 30Hy HEMOCPEICTBEHHO B MEPUO]T SKCIIO3UBHOTO U3BEPIKEHHS
cpennero ronornena. Ha mpumepe octposa Utypyn (Kypunbckas octpoBHas 1yra) U 0CTpoBa
UyryHnunak (AneyTckasi OCTpOBHAs Jyra) OTMEYaeTcsl, YTO MPOAOIbHAsI aCUMMETPHUS HU3-
MEHHBIX TEPeIIeHKOB MEXKIy OKCAaHCKUMHU U MOPCKHUMH OeperamMu OOyCIIOBJIE€HA INIABHBIM
00pa3oM IlyHaMUTE€HHBIMU MPOIIECCAMH.

ABPASNOHHO-AEHYAALMNOHHDLIE LUMWKJIOBbIE YPOBHMW,
ycnosmua ®OPMUPOBAHUA U OCOBEHHOCTU AATUPOBAHUA

B.B. AgpaHacbes’, A. 5. ®aycmoea?

"Caxl"y, KOxHo-CaxanuHck
2000 «[JanbmopbepezomexHukar, KOxHo-CaxanuHck, vwasand@mail.ru

C no3unwmii MOp(hHOIUTOTUHAMUKHN CKAJIUCTHIX OEpPEeroB U OCOOEHHOCTEH OCaAKOHAKO-
IUICHUSI B TIOCTMOPCKOM MepHoA pa3BUTHUSl OeHUYEH, paccMaTpuBaeTcsi mpoliemMa MOPCKUX
LUKIOBBIX YPOBHEH Ha MOJHUMAIOIIMXCS CKAIUCTHIX Oeperax. Takoii monxon K aHamu3y pe-
3yJIBTATOB BBICOKOTO CTOSIHUSL YPOBHS MOPSI B IIO3/THEM IIJICHCTOLIEHE CIOXKUIICS B PE3yJIbTare
HaIINX UCCIIEOBAHUN COBPEMEHHBIX MEXaHU3MOB (DOPMHUPOBAHMS U PA3BUTHUS CKATUCTBIX
OeperoB U B YaCTHOCTU OCHYEH.

Brnepseble ornpeneneHbl TOUHbIE T€ONPOCTPAHCTBEHHBIE TAPAMETPBI LIOKOJISI MOPCKUX TEp-
pac rro-3anaaHoro nooepexbs CaxannHa, KOTOPBIH SIBISETCS HUYEM UHBIM, a Tae00eHYeM
U TEPEeKPHIBAIOIIMX OCAJOYHBIX TOMII MOPCKOIO, 3CTYyapHO-JIaryHHOTO, aJUTFOBUAJIbHOTO,
30JI0BOT'O U CKJIOHOBOTO ITPOUCXOXKACHUSI. BBINOIHEHO painoyiepogHOE JaTUPOBAHUE ITUX
OTJI0XKEeHUH. B pe3ynbrare cylecTBEHHO OMOJIOKEH BO3PACT MOPCKUX PETPECCUBHBIX OTIIO-
YKEHUH Tak Ha3bIBaeMOM BOIIHAKOBCKOW TEppachl, ONpeiesseMbli MPeaIIeCTBEHHUKaMU KakK
paHHEe-CPEIHEILICHCTOLICHOBBIMN.

B 3aBucuMocTH OT THIAa OCAaJKOHAKOILJIECHUS, NO3ULUU MO OTHOLICHUIO K UCTOUHHUKY
0CaJIOYHOTO MaTepuana, 0COOCHHOCTEH pa3pylleHHsl OeperoBoro ycrymna MOIIHOCTh THUX
OTJIOKEHUI U3MEHSIETCS B OYCHb [IIMPOKOM UHTEPBAJIE, ONpeeisis COOCTBEHHO TUIICOMETPH-
YeCKUl ypOBEeHb MPUOPEKHBIX Teppac. Tak, HampuMep, Ha IPOTSHKEHUU 3 KM OTpeska Oe-
perooro ycryna B p-He 1. HoBOCe10BO MOIIIHOCTH MPOJIFOBUATIbHO-KOUTFOBUAIIBHOTO YeXJia
LIOKOJIBHOM Teppackl M0 Mepe yAaJleHHs BCKPBITOTO pa3pe3a OeperoBoro ycrymna oT MCTOY-
HUKA CKJIOHOBBIX OTJIOXKEHUHN u3Mensiercs ot 3 10 20 MerpoB. COOTBETCTBEHHO ¢ 43MeTpOB
10 60 METpOB U3MEHSIETCSI BBICOTA OEPEeroBOro yCTyIa, B TO BpeMs Kak aOCOTIOTHbIE OTMET-
KM TIOBEPXHOCTHU IIOKOJIs-NTaie00eHya ocratores B uHTepBaie 26,26 m—27, 61m (b.C. 77).
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YcTaHOBIEHHBIM (DAKTOM TaKIKe SBJISAETCS HAKIOH TOBEPXHOCTH OCHYEH K JIMHUSAM TeHepasib-
HOTO CTOKA, KOTOPBIE B IEPHOJ TOHUKEHUS YPOBHS MOPS SIBJISIIUCH 3JIMBAMHU U IIPOJIMBAMMU.

AOpa3MOHHO-ACHYIAIIMOHHBIN IMKJIOBBIA IeOMOP(OIOrMYeCKUil ypoBeHb B paiioHe
[laxTepcka BbIpaboTaH, Kak U B paiioHe m. HoBocenoBo, B aneBposiuTax, aprusuiuTax
U MeJIKo3epHHUCThIX necuanukax Kypacuiickoit cButsl (N1kr) pasnuunoil mpounoct. A6-
COJIFOTHBIE OTMETKHM IOBEPXHOCTHU ILIOKOJIS, OOHa)arolerocsi B 0eperoBoM ycTyIe, Jiexar
B unrepBaie 8,0-8,5 m (b.C. 77). Ho yxe B 200 M oT GeperoBoro ycrymna, Kak yCTaHOB-
JICHO B pe3yJibTaTe IUIOIMIAAHOr0 OypeHHs MOBEPXHOCTU TEPPAChl, LIOKOJIbHAsI TOBEPXHOCTh
nogHuUMaetrcst 10 oTMeTok 16,0-16,5 m. MuTepecHo, uTo oOHaxkaromascs B OeperoBoM
YCTyIlE€ KPOBJI 3CTYapHO-JIATYHHBIX OTJIOKEHWM, 3alONHSIOIMIMX [AJIe0BPE3bl LOKOJIBHON
TEPPAChl, JIEKUT NPUMEPHO HA TEX K€ CAMBIX BBICOTHBIX OTMETKAX, YTO M IOBEPXHOCTb
najieo0eHya.

Bce wu3mepenuss mpousBenenbl GNSS npuemnukamun SOUTH Galaxy Gl (GPS,
GLONASS, BEIDOU, GALILEO). I1uketsl Ha pabouux miomaakax cHAThI B peskume RTK
(KMHeMaTHKa B peajlbHOM BpPEMEHH) OT JioKajlbHOU 0azoBoit cranuuu (bC) u npu nomomu
taxeomerpa Topcon GTS236-N. Koopaunats! jtokanbHblx BC mosydeHsl B cTaTU4ECKOM
pexxume ot 2-x nocrosHHo AeiictBytonux bC cetu EFT-CORS nHaxonsamuxcs B . Kopcakos
u B I. IOxxHo-CaxanuHck. 3Ha4eHHs KaJIEHJapHOTO BO3pacTa IIPUBEIEHBl HA OCHOBAHHUHM Ka-
aubGpoBoyHoit porpamMmel «OxCal 4,4.4» (kanmuOpoBouHast kpusas «IntCal 20»).

r'YMYCOBOE COCTOAHUE COBPEMEHHDbIX MO4B
KAK UHAUKATOP YCJIOBUW HAKOIJIEHNA NEAOBOI0 KOMIMJIEKCA
BO BTOPOW NONOBUHE NO3AHErO HEOMJIEMCTOLEHA
HA 3ANAAE AHO-UHAUTUPCKON HU3MEHHOCTM

J1.T. BakuHa', E. 1O. Maenoea? B.B. Mumynbko> *

TCré ®ouL| PAH, CaHkm-lemepbype, bakinalg@mail.ru
2AAHUN, CarHkm-lemepbypea, paviovaelena759@gmail.com
SUNMK PAH, CaHkm-lemep6ype, pitulkov@gmail.com
4*MA3 KyHcmkamepaPAH, CaHkm-Temepbypa

Ha 3anane SHo-MHaurupckoi HU3MEHHOCTH B palioHe SIHCKOTO KiacTepa najaeouThue-
CKUX CTOSHOK (70°43' c.m1. 135°25" B. A1.) u3y4yeHsl OTIIOKeHUs JiegoBoro komrekca (JIK),
cJararolme pa3pes BTOpoi Teppachl p. SHbI B €€ HUKHEM TeYEeHUH. B cCTpoeHUN OTIIOKEHU I
JIK mopdonornuecku BbIABIEHBI YeThIpe ropu3zoHTa norpedennsix mous (I1I1I7), Bkirogas
apXxeoJIoTHUecKUil KynbTypHbIi cioil. KoppektHocTs Beiaenennsix [I1IN 6bu1a moareepxkae-
Ha NpouibHbIM pacnpenesenuem C,,, pe3ysbraraMu u3y4eHus (ppakiuuOHHO-TPYIIIOBOTO
COCTaBa TyMyca, HHJIEKCa ONTHYECKON II0THOCTU B, TIpenBapuTenbHbIMU pesylbTrara-
MU MOKa3aHo, 4to popmupoBanue [T mpoucxoauno B XOIOIHBIX TYMUTHBIX YCIOBUSX MIPH
MOHIKEHHOW MUKPOOHMOIIOTMYECKOM aKTUBHOCTH TMOYB.

Ha pa3nuynbpix reoMmopoaornueckux yYpoBHSIX JOMUHBEI p. SIHa ObLTH N3y4YeHBI COBPEMEH-
Hble Mo4BbI. [louBeHHBIE MPODUIN XapaKTepU30BAIUCH HEOOBIION MOIITHOCTHIO — 30—80 cMm,
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YTO omnpejessercs NTyOuHON 3aneraHus KpOBIM MHOTOJIETHEMEP3ibIX omiokeHuid. CoBpe-
MEHHBIE TTOUBBI MIPEJICTABICHB KPHO3eMaMH, TOPPSIHO-KPUO3eMaMU Pa3HOI CTENeHHU orviee-
HUS, @ TAaKXKE aJUIIOBHAJIBHOM IIeeBOM Mo4BOi. Bee n3ydeHHbIe IOYBBI, PaCION0KEHHbIE HA
pa3HbIX EMEHTaxX penbeda, 3HAUNTEIBHO PAa3INYaIUCh 10 TPAHYIOMETPUUECKOMY COCTABY
(cynecuaHble — JIETKO-, CPEAHE- U TSKEIOCYIIIMHUCTBIE), XMMUYECKUM CBOMCTBAM, KUCIIOT-
HOCTH (0T HeUTpasbHbIX ¢ BenmunHoi pH 7,7 no kucneix ¢ pH 4,5), coneprkannio 0OMEHHbIX
OCHOBaHMH (CTENeHb HACHIIIEHHOCTH Kosiebanach ot 25 110 98 %) u creneHu BhIpa)KeHHOCTH
MIOYBEHHBIX MIPOLIECCOB OMieeHus U TopoHakorieHus. OHAKO, HECMOTPS Ha 3HAYUTEIIbHbIE
OTIMYMSA B MUHEPAJIBbHON MaTpuUlle, KAUECTBEHHBIM COCTaB OPraHUYECKOrO BELIECTBA BCEX
U3YyYEHHBIX [1I0YB OKA3aJICS OUEHb MTOXOKHUM.

OCOOEHHOCTBIO T'YMYCOBOTO COCTOSIHUSI MCCJIEIOBAHHBIX TOYB SBUJIOCH BBICOKOE CO-
nepxanne obutero C,, B MUHEpabHbIX ropu3oHTax B u CR, 4T0, HECOMHEHHO, CBA3aHO
C PE€3KO MOHM)KEHHOM aKTUBHOCTBIO IPOLECCOB MUHEPAIN3ALMNA OPIraHUYECKOTO BEIIECTBA
BCJIEJICTBHE XOJIOJHOTO KJIMMATa, CIeln(UIEeCcKOro cOCTaBa MOUYBEHHBIX MUKPOOPTaHM3MOB
¢ npeolnajaHueM MUKPOCKOMUYECKUX IPUOOB M HEOOJBIIOTO 1O MPOIOIKUTEIBHOCTH T1e-
puoja OGuonorudeckoit aktuBHOCTH 1mMouB. [logo6HOE BhicOKoe coneprkanue Copr. (2,5-4,9 %
OT MaccChl IIOYBbI) B MUHEPAJIbHBIX TOPU30HTAX HE CBOMCTBEHHO MOYBAM JPYTUX OMOKIMMA-
THYECKHX 30H. B cocraBe rymyca aGcomoTHO mpeobdiasanu (yIbBOKUCIOTHI, a 3aKperyie-
Hue ryMuHOBbIX KUCIOT (I'K) 1 (yapBOKHUCIOT MPOUCXOANIO B OCHOBHOM C MOJBMKHBIMU
(dbopmMaMu MOTYTOPHBIX OKCHIOB. Bennunua nokasarens ontudeckoil miotHoctu ['K Beex
(pakuuii CBUAETENBCTBOBAIA O HEOOBIYHO HU3KOM IiTyOuHe ux rymucdukanmu. [losimenHoe
coziep)KaHue HErHJpOJIM3yeMOro OCTaTKa TakXkKe CBSI3aHO C KIMMAaTH4YE€CKH 00YCIIOBIEHHON
HarpaBJIEHHOCTBIO MIPOLECCOB I'yMU(HKALINN.

Pe3ynbTarhl n3yueHHsl COBPEMEHHBIX MOYB CYyOAPKTHUECKON 30HBI Ha MPAaHUIIE FOXKHBIX
TYHJP C JUCTBEHHUYHBIM PEIKOJIECHEM B YCIOBUIX KPUOJIUTO30HBI TIOKA3aJIM BELYILYIO POJIb
O6uoknuMarnieckoro (gaxkropa B GopMUPOBAaHUU (PPAKLIUOHHO-TPYIIIOBOIO COCTaBa, CTEIICHN
U mIyOuHBI TyMH(UKanuu rymyca noys. [lokasarenn rymMycoBOro COCTOSHHS OTJIOXKEHUN
SABIIAIOTCS HAIEKHBIMU MHAUMKAaTOpaMu 17 Bbiaenenus [N 1 BaxxHBIM JONONIHEHNEM IIPU
n3y4eHuu yciioBuil HakorieHus JIK.

Paboma noooepacana PH®D, npoexm Ne 24-68-00031.

CTPOEHME N BO3PACT YETBEPTUYHON TOJILLU PASPE3A KOKAEBO
(YTMUYCKOE NMNOBOJTXKbE)

A.B. Bapa+oe’, A. 0. YmkuHa', A. C. TpemHu4eHKo?

"WI" PAH, Mockea, dm_baranov@igras.ru
2ENIIIT P®, Mocksa

ITo neBomy 60pty monuusl p. Bonru npotus . Yomya I @. Mupuunkom [1935] 6buin
BBIJI€JICHBI TPU TOPU30HTA MOPEHBI, MOJICTHIIAeMbIX BepxHetopckuMu(?) neckamu. [lo3anee,
A.A. Bennuko [1964] ycTaHOBUII, 4TO HUKHUM TOPU30HT MOPEHBI JUCIIOLMPOBAH «CKJIaKa-
MU THUIIa aHTUKJIMHAJIEW», « IMAIIPaMK», «IITOKaMH IIPOTHIKAHUS» U HAPYIIEHUSIMU B «BUIE
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¢nekcyp», NPEACTaBICHHBIX MECKaMU C MPOCIOSAMHU IVIMH, a MHOIZA M HCKIIOYUTEIBHO
rmuHaMu. Bospact «BHenpeHuii» A.A. Bennuko Taxke paccMaTpuBall, Kak Opckuid. Tem
HE MeHee, B JaJbHeHIINX MyOIMKausaX, B 4aCTHOCTU Ha ['0Cy1apcTBEHHOM Ieoornueckon
KapTe 4eTBEpTUUHBIX 00pa3zoBanuii [2016], moncTunaemMble MOPEHY NECKM OTHECEHBI K paH-
HE- CPEAHEYETBEPTUYHBIM OTIIOKEHUSM.

Hamum KonIeKTUBOM reojornyeckoe CTpOeHUeE JIEBOro 0opra JoiauHbl p. Boaru usy-
yanoch B 2018 roxy. PaGoTel npoxonunu B 1 KM HUKE 1O TedeHUto onucanHoro A.A. Be-
JMYKO pa3pesa y ¢. AnTeiHOBO — Y 1. KokaeBo. bopt nonuusl npeacrasiser co0oil BHICOKUN
(mo 25 M) u xpytori (Mectamu 10 70—80°) OMON3HEBOI CKJIOH, B HW)KHEW 4YacTU KOTO-
poro (12 M) B CTeHKE CpbIBa OJHOIO M3 OMNOJ3HEH cienaHa pacuuctka (57,57583° c.m.,
38,31239° B. 1.). Ha BbicoTe 12-8,5 M Hax ype3om Peibunckoro Biuxp. (114-110,5 m a6ce.)
BCKPBIBAIOTCS IUIOTHBIEC JIETKHE CYIIMHKA MaJMHOBOTO LIBETa C OOJBIIUM KOJIMYECTBOM
00JIOMOYHOTO Marepuaia, ¢ JIMH3aMHU M MPOCIOAMHU MECKOB Pa3HOM CTENEeHM 3epHUCTOCTU
(mopena). Huxe 3aneraer mecuaHas ToOJILA, COCTOALIAsl U3 ABYyX Madek. BepxHsas u3 HUX
(8,5-2,0 m / 110,5-104 ™M abc.) mpencrapieHa CpeiHE3ePHUCTHIMU MIECKAMH, Pa3HOHAIIPAB-
JIEHHO MEPEKPECTHO CIOMCTHIMU U PACCEYEHHBIMU XaOTUYECKU PACIION0KEHHBIMU TPEINHA-
mu. HrxHss madka, cmyckaromasics moa ypes Bogoxpanwmnuiia (2,0-0,0 m/ 104-102 m abe.),
CJIOMCTasi TOPU3OHTANIBHO U HE 1eopMupoBaHa.

W3 nmecuaHoro mpociuosi B MOpPEHe, a TakXkKe U3 MOAMOPEHHBIX MECKOB ObUIM OTOOpaHbI
o0pa3ibl Ha JIOMHHECLEHTHOE aaThpoBaHue. [lomyueHHbIe 3KBUBaJICHTHbIE 03Bl IO CHUT-
Hany pIRIR,,, nmoneBoro mmara cocrasmsiror >1000 I'p, a Bo3pacT 06pa3LoB MpeBbIIAET
700-900 Tthic.n1.H. [pyrue oroOpaHHble HaMHM OOpaslibl U3 pervoHa BepxHeil Bosru, 3a-
Jeralolye B CXOKEeM CTpaTUrpauuyeckoM MOJOKEHUH, NTEMOHCTPUPOBAIN CYIIECTBEHHO
MeHbIIMe 3KBUBaJieHTHbIE 11036l (600—800 Ip), cooTBeTCTBYyMOIIME BO3pacTaMm IMOpPSIKa
250-400 Teic.n.H. [Utkina et al., 2022]. CymecTBeHHO 0ojiee BBICOKHE SKBHBAJICHTHBIC
710361 B pa3pe3e KokaeBo MO3BOJSAIOT MPENNONI0KUTh, YTO U3y4aeMble OCAIKU MOTYT OBbITh
JPEBHEE CPEAHEYETBEPTUYHOIO BPEMEHM, 3a HUCKIIOYEHHEM BHYTPUMOPEHHOIO IPOCIIOS,
KOTOpBIM, BEPOATHO, HE IOJNYUYMJ JOCTYIl K COJIHEYHOMY CBETy IIpU IIOCIEIHEM Iepe-
MEIICHUH.

Hccneoosanue nposedeno 6 pamkax npoexkma PH® Ne 25-17-68043.

Jlureparypa
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14-TbICAYEJIETHAA NETONUCb NPUPOAHON CPEADI IOTA
BOCTOYHOW CUBUPW: PE3YJIbTATbl KOMMNEKCHOIO
UCCNEAOBAHUA JOHHDbIX OTNIOXKEHUIA O3EP

E.B. Be3pykoea’, C.A. Pewemoea’', H. B. KynazuHa? E.B. Bonyamoea’,
A.A. lllemHukoe?, N.A. dunuroe?, M.A. KpaliHog’

"MIF'X CO PAH, Upkymck, bezrukova@igc.irk.ru
213K CO PAH, Upkymck

B ycnoBusiX MEHSIOILErocsi COBpEMEHHOI0 KJIMMaTa mnajeoreorpaguueckue ucciaeioBa-
HUS CTAHOBATCS Bce 0oJiee 3HAUMMBIMU ISl IPOTHO3a HAINIPABICHUNA Pa3BUTHUS IPUPOAHBIX
u3MeHeHu Oyayiero. O3epHble OTI0KEHUS MPU3HAHBI YHUBEPCAIbHBIM MaTepHaIOM IS
U3y4YEeHHUs IPUPOIHOM CPEbI MIPOITIOro, MOCKOIbKY B HUX XPaHATCS pa3IMyHble OMOMHIMKA-
TOPBI IPUPOAHOMN Cpesibl (TbUIbLA, IUATOMOBBIE, KAIlCy/Ibl XMPOHOMUJL U JIp.), a X a0HOTHYe-
CKHUI COCTaB COAEPIKUT HAJSKHYIO HUH(OPMALIUIO O PU3UKO-XUMHUECKUX U OMOJIOTHYEeCKUX
nporeccax Kak caMoil 03€pHOM CUCTEMBI, Tak U ee OacceiHa.

MEI 1poBen KOMIUIEKCHOE M3yY€HUE JOHHBIX OTIIOKEHUH Psiia 03€p U3 TOPHBIX U TOA-
TOPHO-PaBHUHHBIX TeppuTopuil tora Boctounoit Cubupu (1t0BC). PexoHncTpykiuu npearno-
JararoT, 4To B MOATOPHO-PAaBHUHHBIX cyO-pernonax 10BC B 03/1HeIeIHUKOBbE KIIMMAT CTall
3HAYUTEIIBHO TEIUIE KJIMMAaTa JIEHUKOBON 3IOXH, YTO IIPUBEIIO K IOBBILIEHUIO YPOBHS BOJIbI
B 03€pax, paclIupeHuto TaexHoro ouoma. Ilozauee, ~12,7-11,7 ThIC. 1. H., B OTBET Ha MOXO-
nonanue [lo3nnero [Ipuaca OuoM TyHAPHI CTall JOMUHUPYIOIIMM. MaKcuMallbHOE pa3BUTHE
TalTru COOTHOCUTCS C TEIUIBIM U BIaXKHBIM KiIuUMaToM ~ 11,7-7/6 teic. 1. H. [lo3qHee Ha rore
3abaiikanpsi Hayajgach SKCHAHCHUS COCHOBBIX JIECOB, O3Ha4as HACTYIJICHHME COBPEMEHHBIX
yCIOBUI MPUPOJHON cpenbl, a B [Ipenbaiikanbe mo3aHee 7 THIC. JI. H. JOMUHHUPYIOLIUM 3Jie-
MEHTOM JIECHOM pacTUTEIbHOCTH CTAJU JMCTBEHHMIIA, €1b U Oepe3a. Takas cyuiecTBeHHas
pa3HUIA B OCT-ONTUMAILHOM COCTaBE JIECHOW PACTUTEIBLHOCTH MOIVIA OBITh CIIEICTBHEM
mmpokoro pa3sutus B [Ipendaiikanbe MHOTOJIETHEN MEP3JI0ThI, IPENATCTBOBABLICH pacipo-
CTPAaHEHMIO COCHbI OOBIKHOBEHHOM.

B ropax Bocrounoro CasiHa k 14,5 ThIC.JI. H. IUIOIIAJb TOPHO-JOJUHHOIO OJIEIEHEHUS
CHJIBHO COKpaTuiach, 1 gaxe Ha Boicotax 2000—1700 M Haz y. M. cyOpernoHasabHbII KIuMar
~14,2—-12,9 ThIC. 1. H. ObUT OJIATONPUATHBIM JUUIsI KYCTAPHUKOBBIX TYHJP C yYaCTKaMH JIeCO-
TYHAPOBO PAaCTUTENLHOCTU U3 €JIM, JUCTBeHHUlbl. [loxonoganue ~ 12,9-11,5 Tbic. 1. H.
IIPUBEJIO K TOCHOACTBY TyHAp. Bnakuslii u npoxnaansliii knmumar ~ 11,5-9,0 TbIc. 1. H. 00-
YCIJIOBUJI PACILIMPEHUE JIECOTYHAPHI U3 JTUCTBEHHULBI U enu. 1lo3nuee, ~ 9,0—4,5 ThIc. 1. H.,
MOTEIJICHUE KIMMara, MOYTH IMOJHAs Aerpajauus FOpHO-JOJIMHHOIO OJIEJCHEHMS, TasHUE
MHOTOJIETHEW MEP3JIOTHI U CBA3aHHAsI C 3TUM KapJIuHaJIbHAs IEPECTPOMKA FMIPOIOTrHUYECKOI
CETH CTAJIM Ba)KHOM NPUYMHOMN COKpAIIEHUs JECHON pacTUTENbHOCTU. OIHAKO [TOCIIE]0BAB-
11ee HeONIAIMAIbHOE MOXO0JI0AaHNne 00yCIOBIIIO CHUKEHNUE UCTIAPEHMUS, TOBBIIICHUS BIIAX-
HOCTHU IOYB U PACIHIMPEHUE apeajioB JUCTBEHHUIIBI U COCHBI CUOMPCKOM B CPEIHETOPHBIX
paiionax. Ha Bbicotax 2000—-1700 m Hax y. M. cTail TOCIIOACTBOBATh MO3aUYHbII PaCTUTEIb-
HBIM MOKPOB U3 KYCTaPHUKOBBIX TYHJP W JINCTBEHHUYHBIX PEIKOJIECHH.

OTH pe3ynbTaThl NOAUYEPKUBAIOT BaXKHOCTh CyOPEerMOHAIbHBIX UCCIEAOBAHUM JJIs CO3-
JaHWsl pENPE3EHTAaTUBHOM CETH XOPOILO 1aTUPOBaHHBIX, BHICOKOPA3pELIAOIINX CEIUMEHTA-
LIMOHHBIX aPXUBOB JIs1 JIy4ILEro IOHUMaHUs U3MEHEHUH PETHOHAJIBHOM PUPOIHON CPENbI.
HecmoTpst Ha pas3nuuusi B COCTaBe PACTUTENBHOCTU U CTPYKTYpe JIaHAA(PTOB TOPHBIX
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U MOJTOPHBIX CyO-peruoHoB 0BC, peKOHCTPYKUUH MPEINOIaraioT, YTO CABUIU B PErHO-
HAJIbHOM KJIUMATe IOCIJIEJICTHUKOBbS U TOJOIEHAa KOHTPOJIMPOBAIUCH, IIIABHBIM 00pa3oM,
OCHOBHBIMH (PaKTOPAMH, ONPEEIABUIMMU KIUMAT CEBEPHOTO MOIYIIAPHSL.

Hccnedosanus evinonnenst npu noodepocke Poccuiickoco nayunozo ¢onoa, epanm
Ne 23-17-00067.

3ACEJIEHUE KABKA3CKOI'O PETMUOHA YEJIOBEKOM
B PAHHEM U CPEAHEM NNENCTOLIEHE
B KOHTEKCTE AUHAMUKUN NPUPOAHON CPEADI

E. B bensieea, B.E. LllJenuHckul

UNMK PAH, Cankm-llemepbype, biface@mail.ru, shchelinsky@yandex.ru

Jlunamuka npuponHoi cpenbl KaBka3ckoro permoHa B pPaHHEM-CPEAHEM IUIEHCTO-
[IeHe OTpa)kaeT Kak INoOalibHble KIMMAaTUYeCKHUE LMKIbI, TaK U P PErHOHAJIbHBIX
(bakTOpoB (TEKTOHMKA, BYJIKAaHW3M, MOPCKHE TPAHCIPECCHM M perpeccuu). [peBHeilmue
paHHENAJCOJUTUYECKUE MaMATHUKHM, XPOHOJIOIMYECKHMM [Mana3oH KOTOPBIX YCTaHOB-
JIeH MO COBOKYMHOCTH JaHHBIX (aOCOJIOTHBIE NaTUPOBKH, IMaJlCOMarHUTHBIC MOKA3aTesH,
O6uocTtparurpapuueckie KOppessiluu), CBUIETEIbCTBYIOT O IOSBICHUU PAHHUX JIIOAEH
B 9TOM peruoHe okosio 2,0 MJIH J.H. M O 3acelieHHMM ero pasHbIx oOnacteil (3amagHoe
[IpenkaBka3sbe, CeBepo-Boctounniii KaBka3, 3akaBKa3ckoe Haropbe) BIUIOTH /10 KOHIIA
paHHero mieicroueHa. B 3ToT mepuoj mnepBOHAYalIbHOIO OCBOCHMS PAHHUMH JIIOIbMHU
KaBka3ckoro pernona ero penbed eie He ObUI CHIBHO pacwieHeH M auddepeHuupoBaH,
TaK YTO 30HAJIBHOCTb NPHUPOJHBIX YCJIOBUH ObUla BbIpaKeHa OuyeHb ciabo. [l Bcex
JPEBHEUIINX PAHHENAJICOIUTUYECKUX NTaMATHUKOB PETHOHA PEKOHCTPYUPOBAHbI CXOIHBIE
[aJIC0KOJIOTHUECKHUE YCIOBHS: MPEUMYIIECTBEHHO HHU3KOTOPHBIM penbed ¢ BapbHUpyro-
UM IO BJIQKHOCTH CyOTpPOIMYECKMM KJIMMAaTOM U IMpeodiiajaHueM CaBaHHONOAOOHBIX
aecocrenHbx JaHamadroB. Takoro ponxa nangmadTel BecbMma Oorartel Ouopecypcami,
B O0COOEGHHOCTH M300MJIys TPABOSJHBIMHU J>KUBOTHBIMH, YTO OOECIICUMBAIO PAHHUM JIIO-
M JI0CTyl K MSCHOM muine. DTHU ycioBUs ObUTM OMU3KM TeM, B KOTOPBIX pPaHHUE
aroau GopMHUPOBAIMCh HAa CBOCH apuKaHCKOHM mpapojauHe, yTo 00yclIOBUIIO UX ObIcTpoe
pacnpoctpaneHne B KaBka3ckuil peruoH. /[ONONHUTENBHYIO NPUBIEKATEIbHOCTh 3TOTO
peruoHa il paHHENAJICOIMTHUECKUX JIIOAEH CO3[aBaj0 HAJIWYME Ha €ro TEpPPUTOPUU
UCTOYHHUKOB BYJIKAHMYECKOIO M JIPYTUX BUAOB KaMEHHOTO ChIpbsi. KameHHble MHIyCTpUU
HepBbIX oOuTaresnell pernoHa CyllecTBeHHO pasiuuatorcs. B 3amamnom IlpenkaBkasbe
u Jlopuiickoil KOTIOBHHE 3aKaBKa3CKOTO HAropbs BBISBICHBI paHHEAIIEIbCKHE MHIYCTPHH,
a B COCEIHEM pailOHE ITOro Haropbsl MPEACTABIECH TUINHMYHBIA ON0BaH (cTosHKU [Ima-
Hucu, Opo3mann). Ha CeBepo-Bocrounom Kapkaze (AKylImHCKast KOTJIOBUHA) OOHapyxe-
Ha Oosiee pa3BuUTas OJIZOBAHCKas MHIYCTPHs, a B NPHUKACIIUHCKOM 30HE — cBOeoOpasHas
rajleyHo-oTIIenoBass UHAycTpus. Takue pasziauuusi OT4acTU OOBSCHUMBI OCOOCHHOCTAMU
MECTHOTO KaMEHHOTO ChIpbsi. B TO e Bpems, crnenuduka Kaxaod U3 MHIYCTPUHA U BOC-
IPOM3BOJAMMBIE BO BPEMEHHM TEXHOJIOTUM W HAOOpPbI OpYIMIl IMPEANoNaraloT CKJaJblBaHUE
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JIOKAJIBHBIX KYJIBTYpHbIX Tpaauuuid. Cyas 1o BO3pacTHOMY AMAIa30HY, CO3AATENSIMU 3THUX
UHAYCTpUM ObulM pasHble nomyasiuuu Homo erectus/ergaster. OHM TIPENNIOYUTAIN Ce-
JAUTBCA MO0 HAa MOPCKHX HOOEPEeXbsAX, JUOO OKOJIO 03ep B MEKIOPHBIX KOTJIOBHHAX.
PanHenaneonuTuyeckue naMATHUKMA HadaJlbHOM IOPBI cpenHero muieiictoueHa B KaBkas-
CKOM PErMOHE JOCTOBEPHO HEU3BECTHBI, UTO MOXKET yKa3blBaTb Ha OTTOK paHHENAJIEo-
JUTUYECKOTO HACEJeHUs U3 PeruoHa Ha pyOexke paHHEero-CpeAaHero IJieicToleHa u3-3a
pEe3Koro yxyalleHus KiuMara B JaHHbIA nepuon. Hosbiil stan 3acenenus KaBkasckoro
peruoHa, cyas 10 MMEIOIINUMCS JaHHBIM, HAUMHAECTCSI C CEPEAMHbBI CPEJHETO ILIEHCTOLEHA
(MIS 13, ~533-478, myukanckoe MexJeIHUKoBbe Ha Pycckoil paBHuHe). Hapsany ¢ ycu-
JIEHUEM CYpPOBOCTH IVISLMAJIOB, BTOPAasl IIOJOBUHA CPEIHEr0O ILIEHCTOLIEHA OTJINYalach
MIPOJIOJDKUTENBHBIMU U JOBOJIBHO TeIulbiMU uHTeprsinuanamu (MIS 11, 9 u 7). B pa3ubix
obnacTax KaBka3ckoro pernoHa BBISBICHO 3HAYMTEIbHOE KOJIMYECTBO IMO3/IHEAIIETbCKUX
MaMATHUKOB, KOTOpble Oosiee UM MEHEE YBEPEHHO OTHOCSTCS MMEHHO K 3TUM CTaIMSM.

CPEAHENNENCTOLEHOBOE NAJIEOO3EPO
B MPUYCTbEBOW YACTU PEKU TYMAHHAA
(KPAUHUWA 10T BAJIBHEFO BOCTOKA POCCUN)

M.C. bensiHuH', 0. A. MukuwuH?, H.N. BensiHuHa'

"TUI ABO PAH, Brnadusocmok, pavelbels@yandex.ru
2[1Br'vt BO PAH, Bnadusocmok, yurimikishin@fegi.ru

O3epHble OTIOXKEHUSI CPEIHEro IJICHCTOLIEHAa MMEIOT BeCbMa OTrpaHUY€HHOE pacIpo-
cTpanenue Ha tore J[anpHero Boctoka Poccuu. Hanbonee MoliHbIe MX TOMIIM MPUCYTCTBY-
10T B OTJIOXKEeHHUAX Hienbda 3amuBa [lerpa Benukoro u B [lpuxankaiickoil Bnaaune. B xone
3HAYUTETHLHOTO 00beMa OypOBBIX paloT, MPOBENEHHBIX [ UAPOreoIornuecKoi IKCeTuIueit
[Ipumopreonoruu ObLIO YCTAHOBIEHO, YTO aKKYMYJSITUBHAS PaBHUHA B yCThe peku TymaH-
Has CJIOKE€HA MOILLIHBIMU TOJIIAMHU 03€PHBIX OCAJIKOB.

CkBaxunbl 26, 28 u 31 Obutu npoOypeHbl B HUKHEM TedeHUU p. TymaHHOH, B 12 kM
oT nobepexbst AnoHckoro mops. OToéop mpod ¢ uHTepBagoM 5—10 cM U JTUTOIOTUYECKOE
ornucanue kepHoB BeimonHeHbl b. . [laBmrotkuabiM (/[]anbHEBOCTOUHBIN T€ONIOTHYECKHIA
uHctutyt JIBO PAH).

Bypenue nokazano, 4To moJ| C10€M BEPXHEIIEHCTOLIEH-TOJOI[EHOBBIX 3CTYyapHBIX OTJIO-
KEHHI 00Ha)XKaeTcCsl Mavka 3eJIEHOBATO-CEPBIX TOHKOCIOUCTBIX MEJIKOTIeCYaHO-aIeBPUTOBBIX
nopoA. Xapakrep CIOMCTOCTA HOCUT SIPKO BBIPAKEHHBIM CE30HHBIM XapaKTep: MUKPOCIOU
COCTOAT U3 JBYX AJIEMEHTOB — MEJIKOIIECYAHOTO U aJIEBPUTOBOT0. MOIIHOCTE MUKPOCIIOEB
He npeBbiaer 1-2 Mmm. OHM HACTOJBKO CHEIU(UYHBI, YTO JIETKO HICHTUDUIIUPYIOTCS BO
BCEX CKBaKMHAX: B CKB. 26 Ha rmyOuHe 76,2-33,2 M, B ckB. 28 Ha miyOuHe 56,0-29,2 m
u ckB. 31 Ha myOoune 62,0-26,0 M. B ocHOBaHMM OHM TOJCTHJIAIOTCSA CIa00OKaTaHHOM
raJibKoii, 1edHeM 1 noppupuTaMu, ClieMEHTUPOBAHHBIMHU CYTeChbl0. VX mepeKphIBatOT CIION
MO3IHEIJICHCTOLIEHOBBIX OTIOXKEHUN aJUIFOBUAIbHO-MOPCKOTO T'€HE3HCa M TOJIOLEHOBBIX
OTJIOKEHUH — IIECKOB, CYIECEH U CYyIIIMHKOB.
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[Tony4yeHnHsle naneo00TaHNUECKHE U JIUTOJIOIMYECKUE JaHHbIE CBUAETENbCTBYIOT O TOM,
yto B cpenHeM muielictonene (MUC 11-6) na nobGepexne 3anuBa Ilerpa Benukoro Hapsmgy
C MEJIKOBOJIHBIMU O3€paMHU CYILECTBOBAJIM U IIyOOKHe o3epa onurorpodHoro tuna. Takum
B MUC 11-8 6bu10 03epo Ilaneonoroc. B MUC 7-6 o3epo obmeneno, MpeBpaTUBIINCH
B 3BTPO(HBINA BOAOEM, 3aHUMABILIUI OOJIBIIYIO YaCTh COBPEMEHHON aKKYMYJISITUBHOW paB-
HUHBI B ycThe peku TymanHo#. Ero akBaropus nmpoctupaliack Ha IOT, 0 cella XacaH, a Ha
BOCTOK, CKOpee BCEro, JOCTHUrajla OCTaHLOBOro MaccuBa [onyOuHbIil YTec, pacnookeHHOro
BO HacToOsIIee BpeMs Ha nodepexbe SMmoHCKOro Mopsi.

NMPOBJIEMA KOPPEJIALUU OTNIOXKEHUI
HA NANEOJINMTUYECKUX NTAMATHUKAX B KOCTEHKAX

A.A. beccyodHos, A.A. CuHUUbIH
UNMK PAH, CaHkm-llemepbype, bessudnov_a22@mail.ru, andrei.sinitsyn@gmail.com

[Ipob6aema KoppesiLuy Ie0JOrHUeCKUX OTI0KEHUH, CoepKallluX OCTaTKU MaJIeOIUTH-
YeCKHX KYJIBTYPHBIX CIIOEB, SIBIISICTCS BaXKHEHILIEH ¢ Hauasa UCIOIb30BAHUS CTpaTUrpaduye-
CKOr0 IPHUHIMIIA KaK OCHOBOIOJIAararoero s namsaTHukoB B Kocrenkax [Poraues, 1957].
Pa3znooOpasue reosnoro-reoMophosoruueckux yciaoBUi, aKTUBHbBIE CKIOHOBO-IPO3UOHHBIE
IIPOLIECCHI, COBPEMEHHAsI aHTPOIIOI€HHAs JEATEIIBHOCTh U IIP. OCJIOKHAIOT CONOCTABICHHE
pa3pe30B HE TOJBKO Pa3IUYHBIX MAJCOIUTHUECKUX CTOSHOK, HO TIOPOW JENIal0T 3aTpyIHU-
TEJIbHBIM UX COIOCTABJIEHUE B MpeZeIax OAHOI0 NaMATHHUKA.

TpaauioHHO B KauecTBE MHCTPYMEHTOB cTpaTurpaduueckoit koppensuuu B Kocten-
KaxX BBICTYMNAIOT: 1) morpeOeHHbIe MMOYBBI W/MIM I'yMYCHPOBAHHbIE TONIIH; 2) OTJIOKECHUS
¢ BynkaHndeckuM nemioM CI/YS; 3) ropu3oHThI 5po3uil W/uiny KpUOTeHHbIX Ae(opMariuii.
BaxHbIMM, HO HE BCeraa OJHO3HAYHBIMU I COIOCTABICHMS ABIISIOTCA apXEOJIOrMUYECKUE
JTAaHHbIE U Pe3YJIbTaThl a0COMIOTHOTO JaTUPOBAHMUA.

TpynoemMKocTh UCCIIe0BaHUN NMANEOIUTHYECKUX KYJIBTYPHBIX CJIOEB C MPOTKEHHBIMU
pa3pe3aMu B YCJIOBUAX CKJIOHOBOTO IOJIOKEHUSI BCEX KOCTEHKOBCKHUX IAaMATHUKOB M IIpe-
JIeNIbHO BapuabOenbHOr0 MHKpopesibeda JeiaaeT KOPPESLHUI0 Pa3IuYHbIX PACKOMAHHBIX
Y4acCTKOB OJJHOW CTOSIHKM HETPHUBMAJIbHON 3anaueil. Ilepsbim ¢ Hell cronkHyncs A.H. Pora-
4eB Mpu packonax cTosHkU Koctenku 12, Tpu ImyHKTa BEPXHETO €105 KOTOPOi1, 3aJIeraBLIne
B CXOJIHOW CTpaTurpaduyeckoil Mo3uLKH, Jalu KOJJIEKIMH apXeoIOTHYeCKOro Marepuana,
pa3IMyaroIMeCcss HACTOJIBKO, YTO BO3MOXKHBIM OKa3aj0Ch IIPU3HAHUE UX PAa3HOKYJBTYPHBbI-
mu [Poraues, 1957]. Ilpu yBenuueHUH IPUMEPOB MOAOOHOTO Pojia M IMOSBICHUM HOBBIX
KYJIBTYPHBIX CJIO€B MEXJy M3BECTHBIMH paHee, 0003HayaTh WX MPUXOAUTCS MPU MTOMOIIU
no6asnenus autep (KyastypHsle ciou la, Ib, In, IV, IVw u ap.) u naxe onucarensHo [Cu-
HulbIH, 2015; JIucuupiy, 2022; beccynHos u ap., 2023 ]. B3aumnast koppensuus KyJIbTypHbIX
CJI0€B, TOPU30HTOB HAXOJOK U F€0JIOrMYECKUX OTIOKEHUH Ha TAKMX CTOSTHKAX OCJIOKHAETCA
pa3IMYHBIM YHMCJIOM PENEPHBIX FOPU30HTOB HA PA3HBIX Y4acTKax, MOCTAEHNO3ULUOHHBIMU
HapyILICHUAMH, a TAK)Ke 4YacTOW pelyllMpOBAaHHOCTBIO W/WIIM CMEIIAHHOCTBIO apXeoIornye-
CKHUX KOJUIEKLIMH. B 1oKnane npuBoasTCs HaIsIHbIE TPUMEPBI TOAOOHBIX pa3pe30B/CTOSTHOK
U TIPe/IaraoTcsi BO3MOXKHBIE IIYTH PELICHUs! TPOOIEMBI.
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Hccneoosanue nposedeno 6 pamxax evinonnenus @HHU ITAH «Cesep Eepaszuu 6 kamen-

HOM 6eKe: npobieMbl pacceleHus: Yeno8ekd, KyJIbmypHOU adanmayuy u mexHoi02udecko2o
passumusy (FMZF-2025-0007).

Jlureparypa

1. Beccyonos A. A., Cmenanosa K. H., Apmiowenko A. A., Jlaoa A. P., Kynpuanosa M. J[., Ilemposa E. A., Ma-
aromuna A. A., Cmonxuna B. C., Cunuywin A. A. OCHOBHBIC HalpaBJIEHUS HOBOTO 3Tara padoT Ha MaTCOIUTH-
yeckoii crosuke Kocrenku 17 (Crumprackast) // PorageBckue 9TeHus: Tpyabl My3es-3amnoBenauka «Kocren-
km». Beim. 3. 2023. Boporex: «Ilpecc-byprepy, c. 83-95.

2. Jlucuywin C. H. O XynbTypHOH cTpaTurpadun HavaabHOH MOpHI BepxHero majeonuTta KoctenkoBcko-bop-
IIEBCKOTO paifoHa. PoraueBckme uTeHms: Tpyabl My3es-3amoBenHuka «Kocremkm». Brwim. 2. Boponex:
«IIpecc-byprep», 2022, c. 68-85.

3. Poeaues A. H. MHorocnolinbie ctosHkn KoctenkoBcko-bopiieBckoro paiiona Ha JJoHy U mpobiema pa3Bu-
THS KYIBTYpPBI B 3TI0XY BEpXHET0 maneonnuta Ha Pycckoit paBaune / MUA, 59. 1957. M.-JL., c. 9—134.

4. Cunuyein A. A. Kocrenku 14 (MapkuHa ropa) — oropHasi KOJIOHKA KYJIBTYPHBIX U T€OJOTHYECKUX OTIOXKE-
Huil naneonuta Boctounoit EBporsr ams mepuona 27—42 teic. net (GS-11-GI-3) // 3amsaTHUHCKHIT COOpPHUK.
Beim. 4. 2015. CII6.: MAD PAH, c. 40-59.

TAUMbIP B NO3AHEM HEOMJIENCTOLEHE U FOJIOLEHE

4. 0. bonbwusiHoe

AAHWUW, Cankm-lTemepbype, bolshiyanov@aari.ru

B 2025 r. BBIXOAUT B CBET MOHOrpadus, MOCBAIIEHHas pe3yabraTaM najeoreorpadu-
YECKUX HCCIIEJOBAHUNA KPYIHEHILIEro POCCUMCKOIO apKTHYECKOIo IOJIYOoCTpoBa TaiMbIp
[bonbmmsnoB, 2025]. B kHure npeactaBieHbl pe3ylbTaThl MHOTOJIETHUX Maneoreorpagu-
YECKHUX HCCIIEJOBAaHUM APKTHMUECKOTO M aHTapKTHMUYECKOTO Hay4HO-HCCIIEN0BATENIbCKOTO
uHctutyta (AAHMUN) Ha m-oe Taitmblp. B 80-x rogax XX cronetusi OHM MPOBOAUIHMCH
B PaMKax IPaHMO3HOIO UCCIIEI0BATEIbCKOTO IPOEKTa MEePeOPOCKU CTOKA CEBEPHBIX PEK Ha
tor. Torga, kpome ycTbeBbIX obnactel KpynHelmx pexk Cubupu, 6bUN HCCaeI0BaHbl yCThs
pex [Tsacunsl, Huxuelt TaiiMmbipbl, XaTtaHru (TUIpoIOTHYECKUNA PeXXUM, CTpOEHHUE pebeda
U YETBEPTUYHBIX OTJIOXKEHUH, majeoreorpadus u naneoknnmar). B 90-x rogax mpouuioro
BEKa Ha IOJyOCTPOBE paboTaia KOMILJIEKCHAsh pPOCCUHCKO-TepMaHCKasi SKcreaunus, 6asu-
poBaBiuasica Ha o3epe JleBnHcon-Jleccunra B ropax belppaHra, B pe3ysnbTare NATUIETHETO
nukia uccnenoBanuii (1993—-1997) koropoit 6butn U3ydeHsl U 6acceiinbl o3ep Jlabas, [Topt-
HaruHo, Taiimbip. B 1998—-1999, 2001, 2010 u 2012 rr. COCTOSAIUCH POCCUICKO-IIBEACKUE
IKCIEUIMU C Oosee Y3KOH LeNbl0 UCCIeI0OBaHUN YeTBEPTHUHBIX OTJIOKEHHUH U Majeoreo-
rpadum OTJAENBHBIX pailoHOB MoayocTpoBa. OpraHn30BbIBas M BO3IVIABIIASA 3TH SKCIESIUIIH,
aBTOPY YAAJOCh MOOBIBaTh BO MHOTHX YTOJIKAax IMOJYOCTPOBA, MOPabOTaTh HA OJHUX M TEX
&Ke OOHAKEHMAX YETBEPTUYHBIX OTJIOKEHUH C BEAYIIMMU MUPOBBIMU I€0J0raMu — Crielua-
JMCTAMH I10 TUIEHCTOLIEHY. B TeueHue nocineqHero 1eCATUIIETHS pa3BEPHYBIIMECS UCCIIENO0-
BaHus «JlenoBoit 6a3bl Mbic bapanoBa» (AAHMMI) B ceBepHoii yactu 0. bosbieBuk apxu-
nenara CeBepHasi 3eMiIsl CIOCOOCTBOBANIM U MIPOIOJKEHUSAM HccieloBaHui n-oBa TalmbIp,
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B YaCTHOCTH Ha I0JIeBOM 6a3e «XacThIp» B yCThe OAHOMMEHHOM pekH Ha -oBe Xapa-Tymyc
B XaraHrckom 3anuse. Llenp myOnukanuu npeaocTaBUTh UCCIEI0BATEISAM M1OJTyYeHHbIE JJaH-
HbIE JUIS AAJTbHEHUIIEro UX UCIOIb30BaHUs B TaJleoreorpaguuecKux U najaeoKIMMaTHYeCKUX
IIOCTPOEHUSX, KOTOPHIE BBIMIOJIHEHBI U aBTOPOM, HO JIEXKaT B IPOTUBOIIOJIOKHOM TNIOCKOCTH
UCTOPHUM Pa3BUTHs IPUPOIHOM Cpelibl YETBEPTUUHOIO BPEMEHHU OT €€ IOHUMAaHMsI €BPOIEii-
CKMMH Masneoreorpadamu, IpoJorKarouMu HakpbiBaTh CeBep CubMpH Mi1eicTOEeHOBBIMU
JIETHUKOBBIMU IIUTAMH, KOTOPBIX B JEMCTBUTENILHOCTU TaM He Obl10. Ho Obl10 MHOTO 1pYy-
I'MX MHTEPECHEHIINX COOBITHI, KOTOPbIE BBISABISIOTCS TOJIBKO HA OCHOBE 3HAHUM Teooruye-
CKOT0, reOMOP(OIOrH4eCKOro CTPOSHHSI TEPPUTOPUN U COBPEMEHHBIX T€OMOP(OTOTUIECKUX
IIPOLIECCOB, CBSI3aHHBIX C PEKUMOM MHOTOJIETHEMEDP3JIBIX TOPO/.

Jlureparypa

1. Bornvwusanos /. FO. Taiimelp B o3aHeM HeorutelicToriene u ronorene. CI16.: AAHWU, 2025 (B meuarn).

PEKOHCTPYKLU N YCNNOBUI OCALKOHAKOIJIEHUA
no NAJINMHONOINNMYECKAM AAHHbIM:
NYTU KYTOYHEHUIO UHTEPIMPETALUA

O.K. bopucoea, H.H. HapbiwkuHa

Ul PAH, Mocksa, paleo@mail.igras.ru

B cBsi3u ¢ cOBpeMeHHBIMU TPeOOBAaHUSIMU MOBBIIIEHUS pa3pelIeHUs PEKOHCTPYKLUH 110
BPEMEHU MPOUCXOJUT YBEINYECHUE YaCTOTHl 0TOOpa 00pa3oB HA CLIOPOBO-IIBLIBIIEBOM aHa-
73, YTO, COBMECTHO C pacIIUpeHUueM Habopa orpeeisieMbIX TAKCOHOB, PE3KO YBEIMUUBAET
00beM JTaHHBIX 110 KaX10My pa3pe3y. HezaMeHUMbIMU MHCTPYMEHTAaMU JJIs1 CTAaTUCTHUYECKON
00paboTKU OONBLIMX MAaCCUBOB NAJIMHOJIOIMYECKUX JTAHHBIX CIYKaT CIeLUaTU3UPOBAHHbIC
nporpaMmel, u npexe Bcero nporpamma TILIA, pazpaborannas 3. I'pummom (1990 u ap.).
Ona n1aer BO3MOXHOCTb pacueTa IPOLEHTHBIX COOTHOIIEHUN KOMIIOHEHTOB CIIEKTPOB IIPU
pa3IMnYHbIX 0a30BBIX CyMMaXx, BHIOMPAEMBbIX B 3aBUCMOCTH OT LIEJIM JAHHOTO MCCIIEJOBAHMS,
U aHaJIM3a CTaTUCTUYECKOM OJIM30CTH MBUIBLEBBIX CIEKTPOB COCETHUX 00pa3loB. [ pymnmnu-
POBKa NBUIBLIEBBIX CIIEKTPOB IO CTENEHH CXOACTBA/pa3inuus (KJIacTep-aHajau3) MO3BOJISIET
OLICHUTbH CTENEHb U3MEHEHUI COCTaBa MbUIBLBI U CIOP IO Pa3pesy, KOTOpasi OTpa)aeT U3-
MEHEHUS PACTUTEIBHOCTU U KIMMAaTa BO BPEMEHHU, U BBISIBUTH OCHOBHBIE 3Tallbl 3TUX U3MeE-
HEHMH, BhIpAKCHHbIE HA JAMarpaMMe B CUCTEME JIOKAJIbHBIX IbUIbLIEBBIX 30H. JloOaBneHue
CHELHUAJIBHBIX «3K30THUYECKHUX» KOMIIOHEHTOB K U3y4aeMbIM OCaJIKaM Ha HadyaJabHOW CTaJAuU
uX 00pabOTKM JaeT BO3MOXHOCTh pacyeTa KOHLEHTPALMH MbUIbLBI UM CHOP KaKJI0ro
TaKCOHA, HE3aBUCHUMO OT KOJIMYECTBA IPOUUX MUKpodoccunuil B Tex ke oopasuax. [Ipu Ha-
JIMYMN HAJIEKHOU MOJZIEIN OCaJAKOHAKOIUIEHHsI, IOCTPOCHHON Ha OCHOBE PaJlOyINIEPOJHBIX
JIATUPOBOK, TE(HPOXPOHOIOIMYECKUX JAHHBIX MU MOJICUETOB TOJUYHBIX CJIOEB B OCAJIKax,
MOYKHO OIIPEIENIUTD YAEIBbHbIE CKOPOCTH aKKyMYJISILIMM MbUIBLIBI WIIKA CIIOP Ul KOHKPETHBIX
BUJIOB PACTEHMI, B YaCTHOCTH, JUJIs JIeCOOOpa3yoUMX APeBECHbIX Mopod. Takue pacueTs
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B COMOCTABJICHUHU C JAHHBIMU O COCTaBE COBPEMEHHOTI'O MbUIBLEBOIO 10%K/151 0COOCHHO BasKHbI
JUIsl PEKOHCTPYKLUI pacpOoCTpaHEeHUs JPEBECHBIX OPOJI ¥ (POPMUPOBAHUS JIECOB IIPH Tepe-
XOJI€ OT IO3HEJICAHUKOBBS K TOJIOLIEHY U JIs1 OLEHKH CIBUTOB CEBEPHON TPaHUIIbI JIeca IO
BO3/ICHCTBHEM U3MEHEHUH KiIMMaTta B royoueHe. s 6oee 060CHOBaHHOW UHTEpIpETalun
NAJIMHOJOTMUECKUX JAHHBIX HEOOXOIMMO H3Y4YeHHE COBPEMEHHBIX apeajoB U (PUTOLIEHO-
TUYECKUX CBSI3€H PACTEHUM, ONPEAEIEHHBIX 110 MbUIbIIE, CIIOPAM U JIP. MUKPOCKOIIMYECKUM
ocTaTKaMm, 31apUuecKuX U KIMMaTHYeCKUX (PaKTOPOB, TMMUTHPYIOLIUX UX PACHPOCTPaHEHHE.
[Ipumenenue naneodIOpUCTUUECKUX METOIOB PEKOHCTPYKLUI TpeOyeT Gosee moapoOHbIX
JAHHBIX O cOCTaBe MCKomaeMbIX ¢uop. L[eHHbIM TOMOTHEHUEM K BHJIOBBIM ONPEAEICHUAM
IBUIBLIBI M CTIOP MOTYT CITY>KHTb Pe3yJIbTaThl aHaJIM3a COCTaBa TOp(a, MaJeoKaprnoJoruieckue
U JIp. nasieo00TaHUYECKUe JaHHble. J{J1s ycTaHOBIEHUs reHe3uca U GaiuaibHON IpuHaex-
HOCTH OCAJIKOB U OOCTaHOBKH Ha TEPPUTOPHH, CITY>KUBILIEH HICTOYHUKOM 3aXOPOHEHHBIX B HUX
MUKpOo(hoccuinii, 00JbIIoe 3HAUCHHE UMEET OINpeJIeIeHUe COCTAaBa HEMbUIbLIEBBIX MATHHO-
MOp(¢ paCTUTENBHOTO M )KUBOTHOTO IPOUCXOKICHHUS B TEX )K€ OTI0KeHUsAX. CorocTaBieHue
MAJIMHOJIOTUYECKUX JaHHbIX C pe3y/bTaTaMM UCCIIEI0BAHNIN Pa3pe30B KOMILIEKCOM HE3aBUCH-
MBIX METOJIOB (CETUMEHTOIOTMUECKUE MTOKA3aTeNH, TUaTOMOBBIN aHAJIN3 U JIP.) 00ecreunBaeT
B3aMMHBINA KOHTPOJIb U TIOBBIIIACT HA/IEKHOCTh PEKOHCTPYKIIUH.

BUOXPOHOJIOI'MA U BUOCTPATUTPAOUA HUXKHEIO NMPUOBbA:
FEOJIOTMYECKAA NNIETONMUCDL U NAJIEOHTOJIOTMYECKUE APXUBDI

A.B. bopoduH
USPWX YpO PAH, EkamepuHbype, bor@ipae.uran.ru

[Taneonronornueckuii marepuang Kak KOMIIOHEHT OCAJOUYHBIX MOPOX HeceT HHpOop-
MalMI0 U O CEJIMMEHTOIeHe3€ BMEILAIOINX OTIOKEHUM M, B CHIY CBOETO HM3HAYAJIBHOIO
OMOJIOTMYECKOTO MPOUCXMKICHHS, 00 IBOJIOLMOHHOM YPOBHE U HKOJIOTMYECKHX Mpede-
PEHLIMSAX TAaKCOHAa B JaHHOM reorpaduueckoMm peruone. s 3anmaanoit Cubupu ocHo-
BOI OMOXPOHOJIOIMYECKUX M OMOCTpaTUrpauIecKuX MOCTPOSHHM CiTyKaT (ayHbl MEIKUX
MJIEKOIIUTAIOUMX. [ KOppesiMy reoJIorTMYeCcKUX M MaJeOHTOJOTMYECKUX XPOHOJIOTUI
B Hwmxuem IlpnoObe Xxopommm cTpaTturpaguyeckuM MapKepoM SIBISIOTCS JICIHUKOBBIE
OTJIIOKEHUs1, PUKCUPYyeMble B OCHOBaHMH OeperoBbix 00pbiBoB bomnbiioit O6u [Zolnikov et
al., 2024], Bo3pacT KOTOpPBIX CUMTaeTCs cpenHeueTBepTHUHbIM [Astakhov, Nazarov, 2010].
C 2016 rona npoBoasaTcst pabOTHI O MEPEONUCAHUIO CTPATOTUIINYECKUX MECTOHAXOKICHUN
¢ayn 3ananHo-Cubupckoit paBHuHBI. KOOpAHHATHI M3YyYEHHBIX MECTOHAXOKIACHUN JOCTYTI-
Hbl B OaHKe JaHHBIX oHiaiH: https://labl15.ecology.uran.ru/tr.html. ®@aynsl, oTHOCAIIKECS
K pyoexxy MUC3-MUC2 (Payna 430xm: mectoHaxoxaenus [lenbsx-toran, 430 km, 430a
kM, Aranckuit Yean 1290/2) u nauairy MUCS (I'opHokasbiMckas (hayHa: MECTOHAXOXKACHUS
I'opHoxka3zeiMck, JlanreBourbéran, bepe3oBo) cornacyrorcst mo MophoIOrHUECKUM XapakTe-
PHUCTHKAM KIIFOUEBBIX BUAOB U C F€OCTpaTUrpapuuecKuM MojJ0KeHUEM, U C JaTUpoBKaM. J{is
Xamroprckol (ayHsl (psa MECTOHAXOKIEHUH npaBodepeskbs bombioit O0u ot m. Xamropt
10 1. Ka3siMm MbIC) BBISIBIIEHO IPOTUBOPEUUE MEXY 3BOJIIIOLIMOHHBIM YPOBHEM KOIBITHBIX
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aeMMUHIoB, cootBercTBytomeM MIS 12 — MIS 11 u OCJI natupoBKkaMu BMEIIAIOIIUX MX
nopoa: ot 108 no 150 Teic. net Hazaxn [Borodin et al., 2023]. Hapsny ¢ 3TUM IpOTHBOpEUH-
eM, TpeOyIOLIMM JallbHEHIIero n3y4yeHusl, BbISIBIICH HOBBIN THUI [1aJ€0apXUBOB JJISl JaHHOTO
peruona. B 40 kM HuXke 110 TEUEHUIO OT I1. XaIropT U3 OTIOKEHUM, THTEPIPETUPYEMBIX KaKk
[VISILMANTbHBINA TIeCYaHbIi OTTOPKEHELl, BHYTPU KOTOPOTO OTUETIMBO (PUKCUPYETCs M3HAYAIIb-
Hasi CJIOMCTOCTh (UIIOBHATBHOTO TUIA. OOHAPY)KEHBI €TUHUYHBIC OMIEPKYITIOMbI OPIOXOHOTHX
MOJITFOCKOB M OCTaTKM KOCTHUCTBIX MPECHOBOAHBIX pbIO [SnkoBckas u np. 2023]. Takum
o0pa3oM, Kak caMm aJIlOBUH, TaK M €ro OTTOPKEHIIBI MOTYT CIIY’KUTh UCTOUHUKOM IEPEOT-
JIOKEHUS MTAJIEOHTOJIOTMYECKOTO MaTepuaia.

Hccneoosanue evinonneno sa cuem epanma Poccuiickozo nayunozo ¢onoa Ne 22-14-
00332-11, https://rscf.ru/project/22-14-00332.
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PEJINKTOBbIA KPUOTEHHbIN PEJIbE® KAK ®AKTOP OrPAHUYEHUA
NP OCBOEHUN TEPPUTOPUUN HUXHEIO MPUAMYPbBA

A.H. BpazuH

AO «[anbeunpompaHcy», Xabaposck, andrey.bragin.87@list.ru

B coBpeMeHHBIX yCIOBHSAX CYIIECTBEHHBIM (PaKTOPOM OrpaHMUYCHMS MPHU XO3AHUCTBEH-
HOM OCBOCHHUU SBJISIETCS KPUOTEHHBIE YCIOBMS M KPHOTeHHBbIH penbed. [y Tepputopun
Huxnero IlpuaMypbs, Kak FOKHOW 4YacTH KPUOJUTO30HBI, KPUOTEHHBIE YCJIOBHUS MMEIOT
cBou crnenuduyeckue 0COOEHHOCTH, B TOM YUCIIE C YYETOM MPUYPOUYECHHOCTH K Pa3IMuHbIM
YETBEPTUYHBIM OTIOKEHUSIM.

WccnenoBanust kpuonnto3onsl Huknero Ilpmamypbs noka3bplBaroT NPUYpPOYEHHOCTH
KPYIHBIX KPUOTE€HHBIX (opM penbeda B Buae OyrpoB MEp3JI0THOTO MyYeHHs], TEPMOKapcTa
u popm penbea MOpo3000HHOTr0 pacTpeCcKUBAHUS, K OOIIMPHBIM IUIOIIAISAM 3a00I04EHHbBIX
Ha/INOWMEHHBIX Teppac U PaBHUH, CIIOKEHHBIX MOIHBIMU TOP(PSHUKAMH U MTOJCTUIAIOLUIMMU
UX TOHKOAMCIIEPCHBIMU OTJIOKEHUAMHU CYIIECUaHO-CYINIMHUCTOTO COCTaBa.
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B kpuonurozone Humxnero IIpuaMypss mociie capTaHCKOrO MUHUMyMa IIPOMCXOAWIIA
TpaHchopmanys Mep3JIoThl, CBA3aHHAs C 3MOXOH 00ATbHOTO MOTEIJICHUS M U3MEHEHUs
IPAaHML], MHOTOJIETHEMEP3JIbIX MOpoA. PesyinsraTtoMm crana nosHas perpagauvs MMII B ro-
JIOLIEHOBOM OINTUMyME € (parMEeHTaMH KPHOT'€HHOTO penibeda MO3IHEHEOIICHCTOLIEHOro
BO3pacTa B HanOojee F0KHOM MECTOMOJIOKEHUH, a PEIMKTOBAas KPUOTeHHAs TOJIa MOIJa
COXPAaHUTHCS TOJIBKO HA Yy4aCTKaX C HU3KOM IJIOTHOCTBIO TEIJIOBOIO IOTOKA.

Ha reonornueckux kaprax I'TK-200 BbiaeneHsl OTJIOKEHUS TaJIEYHUKOB, IIECKOB U CyI-
JIMHKOB MEKyPEYHBIX PABHUH U HAIIOMMEHHBIX TEPPAC CPEAHETO U ITO3IHEr0 HEOILIEHCTO-
LIeHa, IJIe KapTUPYIOTCs OOJbINe TUIOIAAM MPOSBICHUS KPUOTeHHOTro penbeda. B yactHo-
CTH, Ha TPETHEH U YETBEPTOM HAAIIOMMEHHBIX Teppacax yp. SAkoTeiHCKas Mapb BcTpedaroTcst
OOIIMpHBIE MJIOLIAU TEPMOKAPCTOBBIX 03€p U OyrpoB MEP3JI0THOIO Iy4EHHUS.

Js mexaypeubs Tyryp — Humenen Gosbliue miiomaain KpUoreHHoro penbeda npuypo-
YEeHbl K MEXIYPEYHbIM PAaBHUHAM, CIIO)KCHHBIM aJUIFOBUAJIBHBIMU TaJICUHUKAMU, IIECKAMU,
CYIIMHKaMHU M CYIECsSMH IO3AHEro HeorieiicroneHa. OCHOBHBIM (DAKTOPOM COXpaHEHUs
MHOTOJIETHEMEP3JIBIX MOPOJI SABJISIIOTCA MOILHBIE TOP(SHbIC OTIOKEHUS TOJIOLEHA, OJHAKO
BBUJY PEJIMKTOBOCTH M MepHosia (POPMUPOBAHUS MHOTOJIETHEMEP3IIBIX MOPOJL CIIEAYET CUU-
TaTh UX MPOAYKTOM JOT0JIOLIEHOBOTO KPUOTEHHOTO pelibeda.

[Ipu peraroieM 3HaYeHUU TPAHCIOPTHON MHQPPACTPYKTYphl AT OCBOEHHUS PABHUH
HIDKHEAMYPCKOM HM3MEHHOCTH OCHOBHOE BIMSHME OyleT 3akiodaTbcs B JedopMmanuu
JIOPOXKHOTO IOJIOTHA, HAPYIIEHUH CIUIOIIHOCTH U POBHOCTH aBTOMOOUIIBHOM U JKeJIEe3HO0-
PO’KHOM HACBINEH.

Jluteparypa

1. Bpazun A. H. OcTaTKu peIuKTOBOI Mep3oTH Ha mobepexne Tarapckoro mponusa // ['eorpadusa u mpupoa-
HBIE pecypcesl, 2021, 1. 42, Ne 1, ¢. 134-140.

2. Epuos 3. J[. Teoxpuonormu CCCP. Bocrounas Cubups u Jansauit Boctok. M.: Hempa, 1989, 516 c.

3. Kucnaxoe C. I, [lepdhunves A. M., Paszanyee A. A. TocynapcTBeHHas reonornueckas kapra Poccuiickoit ®e-
neparpm. Macmra6 1:200 000. Cepust Vackas. Jluct N-53-XVI. O6pscaurensHas 3anucka. Kapra getsep-
TryHbIX oTnoxeHnit. ®IYITTI «Xabaposckreonorusy, 2000.

4. [lomanos IO. 1. T'eonormueckas kapra CCCP. Macmrab 1:200 000. Cepus VYackas. Jlner N-53-XXIX. O65-
SICHUTENbHAS 3amucka. Bropoe runporeonorndyeckoe ynpasienue, 1965.

FEONIOrnA NAJIEOJIUTA B POCCUUN: KPATKUA NCTOPUYECKUN
OYEPK N COBPEMEHHDbIE NMPOBJIEMbI

C.A. Bacusnses

UVMK PAH, CaHkm-llemepbype, sergevasiimk@gmail.com

I[OKJ'I&I[ MNOCBALICH UCTOPHUU U3YUCHUA I'COJIOTUU ITAJICOJIUTA B Haleu CTpaHC U HCKOTO-
PBIM aKTyaJIbHbIM HpO6J'IeMaM B3aHUMOICHCTBUS ApXCOJIOTUH U CCTCCTBCHHBIX HAYK.

Pa3zButue apxcojioruu IiaJieojimra B Poccuu Bcerma OBLIO HCOTACIMMO OT Hporpecca
B UCCJICAOBAHNU YCTBCPTUIHOI'O IICPUOAA. Bricokuii YPOBCHb, ,Z[OCTI/IFHyTHﬁ OTE€YECTBEHHOM
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reoyiorueil (oAHa M3 MEPBBIX DIALMATUCTCKUX Teopuil Obuia BbLaBHHYTa I1.A. Kpomot-
KUHBIM eme B 1876 1), cTUMynMpoBaji paHO MPOSBUBIIUICS MHTEPEC K I'€0JOTrHYECKUM
acleKTaM apxeoJIoTUHM JIpeBHEKaMeHHoro Beka. B konue XIX B. crparurpadusi CTOSHOK
u3yyanace B.B. Jloky4daeBbiv, K. M. ®eodunaktoBeiM, C.H. Hukutunsim. Yxe B Hauane
XX B. H.U. KpumradoBuu npoBoausa paboTel M0 0OCIIEA0BAaHUIO MAJICOTUTHYECKUX Me-
CTOHaxokJeHui EBpomnelickoil Poccun B kauecTBe MOArOTOBUTENBHOIO 3TAIA 1)1 CO3AaHUS
000011a101IIeTo TPY/A MO T€O0JIOTUH MaJIeOIUTA.

B 1920e rr. npogomkuiIoch U3y4eHue reojoriueckux acnekTos najeonura. B 1927 .
cosznaerca Komuccust mo u3ydeHuro 4eTBepTUYHOrO nepuoaa mnpu Axanemun Hayk (KMYIT)
Bo maBe ¢ A.Il ITaBnoBbIM, KOTOpas CO CIEIYyIOIIEro roja BKIIOYMIACH B paboTy Acco-
[Ualyy 1Mo u3y4yeHuro yerBepruuHoro nepuona Espomnsl (AUYIIE) — npeamecTBeHHUIIBI
INQUA. B 1932 r. B JIenunrpaze cocrosiiuchk Bropas konpepenust AUYIIE, conpoBoxkaas-
IIasACsl YHUKAJIbHOM BBICTABKOM € OOIIMPHBIMM MaJCOIUTHYECKUMHU MaTepuanamu. K co-
xaneHnto, B 1930-1950-e rr. HaMeTUiICS OTPBIB OTEUYECTBEHHOM apXeOoJOrMd OT MUPOBOM
HAyKH, CBA3aHHBIN C IOABICHUEM OPUIMHAIBHON XpOHOIOruyeckou cxemsl B. 1. I'pomosa,
OCHOBAHHOM Ha KOHLENIIMY MOHOIVISILIMAIN3MA, U IPUBOAMBILCH K (PeHOMEHATILHOMY YIIPEB-
HEHUIO NAJICOJIUTUYECKUX KYIBTYP.

B 1960-¢ roznpl IponcxoquT 0TKa3 OT AJaTUPOBKH naneosuta 1o B. 1. I'poMoBy u Bo3Bpar
K OOILENPUHATHIM HOPMaM OLICHKH BO3pacTa nojapaszaenenuil naneonura (padorsl 1. K. Msa-
HOBOH, A. A. Bennuko). bbutn co3naHbl KanuTaiabHbIe TPY/bl, TOCBALICHHBIE CTpaTUrpadun
U XpOHOJIOTMH NaMATHUKOB Pycckoii paBHuHbI, CeBepHoit u Cpenneid Asun (A. A. Benuuxko,
C.M. Leiitun, B. A. Panos u C. A. HecmesiHOB). BaxkHy10 posib ChIpano pa3BUTHE paau-
OYyIJIEPOJHOTO METO/1a, MMOJyYyeHHe OOJBIINX CepUil TaTUPOBOK JUIsl nasieoanuta BocTouHoi
EBponst u Cubupu (H. B. Kunn).

3a mocnenHue AecATWIETUS ObLIM M3[aHbl CBOAKH PaJUOYIIEPOJHBIX JATHPOBOK Ia-
Je0JINTa PA3IUYHBIX PeruoHOB cTpaHbl (myOnukauuu A.A. CunuubsiHa u H. JI. Ilpaciosa,
A.B. Ky3pmuna). Ilog pykoBoactBom C.A. HecmesiHoBa OblTu co3/1aHbl (pyHIaMEHTaJIb-
Hbl€ MEKIUCLMILUIMHAPHBIE TPY/bl, IOCBALICHHBIE NIAJIE0IKOJIOTMUYECKOMY aHaJIU3y TOPHOIo
(na nmpumepe CesepHoro KaBkasa) n paBHMHHOIO (110 MarepuaiaM naMaTHUKOB KameHHoH
banku) nmaneonura. Beinuin B CBET METOAMUYECKHE OCOOUS MO KOMILJIEKCHOMY H3YYEHHUIO
najxeonuTudeckux o0bekToB (padotsl I A. BopoOberoit u H. E. bepauukosoii, S1.B. Ky3b-
MUHA U Jp.).

Cpenu BOIIPOCOB, BBI3BIBAIOIINX HBIHE OXKHMBJICHHBIE JUCKYCCUU B HAyYHOU CpENE, BbI-
JIeNTUM MTPpOo0OJIeMy COOTHOIIEHUS a0COMIOTHBIX JaTUPOBOK, OTYYEHHBIX pa3HbIMU METOAAMU
(xonBeHUMOHaNIbHBIE 1 AMC-cepun paauoyrIepoJHbIX JaT, KOPPEsus paauoyriepona
u OCJI). lpyroii acnekT Kacaercsi onpe/esieHHs FeHe3uca KyIbTYPOBMEIIAIOIINX OTI0XKE-
HU, ocoOeHHo ocTpo crosumii B KOxxHoi Culupu B CBSI3U € EPECMOTPOM CTpaTUrpadun
OTJIOKEHUH B PEYHBIX JIOJMHAX C YYETOM POJIM KaTa(IroBUAIbHBIX IPOLIECCOB.

Hccneoosanue nposedeno 6 pamxax evinonnenus @PHH IAH «Cesep Eepa3zuu 6 kameH-

HOM 6eKe: NnpodiemMbl PacceleHusl Helo6eKd, KYIbmypHOU adanmayuu U mexHoi02U4ecko2o
passumusy (FMZF-2025-0007).
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AWHAMUKA PA3BUTUA NOCNEQHEIO OJIEAEHEHUA B PANOHE
3UMHEIo U ABPAMOBCKOI'O BEPEITOB BEJIOIO MOPA

A.A. Bawkoeg', H.E. 3apeukas? O.10. Hocoea’, . B. BapaHoe?

TU KHL| PAH, Anamumsi, a.vashkov@Kksc.ru
21l PAH, Mockea

CeBepo-BocTOYHAs 4acTh akBaropuu benoro Mops M npuleraroniasi cylia BO BpeMs
MIOCJIE/IHETO OJIeIeHEHHsI ObLIM MepeKphIThl beromopckum norokom CKaHIUHABCKOTO JIEH-
HUKoBOro mokposa [Demidov et al, 2006]. DTOT MOTOK 37e€Ch pacmaaaics Ha JBE JOMACTH,
OJlHa U3 KOTOPBIX IIPOJIBUrajgach Ha BOCTOK U FOT0-BOCTOK 10 JIBUHCKOMY 3aJIMBY, a Apyras
Ha ceBepo-BocTok 1o ['opiry benoro mopst. JlenopasaenbHas 30Ha MKy JIONACTIMH IIPOXO-
nwia o benomopceko-KynolickoMy 11aTo ¢ BBICOKMM 3aJIETAHUEM JOYETBEPTUUHBIX TIOPOJ
U C TIpeAIoaraéMbIM MECTHBIM JIEAHUKOBBIM MOKPOBOM [AcTadbeB u ap., 2012].

B xozne paboT 66110 yCTaHOBIIEHO, YTO JIEAHUKOBbIE OTIIOKEHHUS ITOCIEAHEr0 OJIeICHEHUS
IIPEJCTaBJICHbI IPEUMYLLIECTBEHHO OCHOBHOM MOPEHOM, KOTOpas cjlaraeT paBHUHY C OTAEIIb-
HbIMU XosMamH. OOI11as MOIIIHOCTh MOPEHbI OCTENIEHHO YMEHBIIIAETCS K CEBEPO-BOCTOKY.
Ha AGpamoBckoM Gepery HaJl U IO MaJOMOLIHONH MOPEHOI 10 03epHO-JIEHUKOBBIM OTJIO-
KEHUSAM METOJIOM ONTHUYECKH CTUMYIMPOBAHHOW JTIOMMHECUEHIMU OBbUIM MOJYYECHBI JaThl
B npeaenax 22-17,5 Tteicsau ner [Zaretskaya et al, 2024]. IIpucyTcTBHe CKaHIUHABCKOTO
JIEIHUKOBOIO TOKpPOBA HAa JAHHOM TEPPUTOPUM B ITOT MHTEPBAJ BPEMEHHU COIVIACYETCS
C IIPEXHUMHU IpeCTaBICHUsAMH, yTouHssa ux [Demidov et al, 2006].

CoxkpallieHue U 3Tanbl aKTUBU3aLUU JIEJHUKOBOIO IIOKpPOBa CO BPEMEHM MaKCHUMyMa
nocinenHero oyneaeHeHus (okoso 18—17,5 Thic. neT Ha3ax) NMPOCISKUBAIOTCS 10 ydacTKaM
Pa3BUTHS HAIIOPHBIX MOPEH CO CKJIAAYaTbIMU U HAJABUTOBBIMU IVILMOAMCIOKALMAMU. B co-
BPEMEHHOM penbede UM COOTBETCTBYET T'PSIOBBIA M XOJIMUCTO-TPSIOBBINA penbed, KoTo-
pblii B paiioHe paOoT BbIpaXEH B BUJI€ MUHUMYM TpeX Lenei. AHaIu3 NaJeHus 3JeMEHTOB
DJISIMOIUCIIOKALINH, IIMHHBIX OCEH rajiek B MOpEeHe, a TakXke MeTporpapuueckuil cocta
rpy60006710MOYHON (paKIMKU MOpPEHBl yKa3blBaeT Ha (OPMHUPOBAHHME HAMOPHBIX MOPEH
3uMHero Gepera, MPUMBIKAIOIIETO K MPOJIUBY [0opiio, BO Bpems NPOABMKEHUS JEJHUKA Ha
BOCTOK M ceBepo-BOCTOK. Ha Teppuropuu 3umHero 6epera, mpUMbIKaromero K JBuHckomy
3aJIBY, IPOJIBUKEHUE JIeTHUKA (PUKCUPYETCS B BOCTOUHOM M HOr0-BOCTOYHOM HAIIpaBJie-
Huu. GopMUpOBaHKME HANOPHBIX MOPEH MPOUCXOIWIO B HayalbHbIM MEPUOJ Jerpajaluu
oneneHenus okono 17-14,7 teic. 1. H. Ha tepputopun Tepckoro 6epera uM COOTBETCTBYIOT
kpaeBble oOpa3oBanus Keiisa I u I, Ha Pycckoii paBHuHE KpaeBble 00pa30BaHMsI KPECTELKON
(KeHO3epCKoii) U JTyKCKOH (Kapenbckoi) ¢a3 cokpaiieHus neqauka. [locne 14,7 Toic. 1. H.
IIPOUCXOIMIIO TassHUE MaCCUBOB MEPTBOTO JibJia U (POPMHUPOBAHNE HEOOIBIINX MPUIETHUKO-
BBIX BOJIOEMOB, KOTOPBIE BO BpeMs MTOTEILUICHUS ajuiepén ObuUIn 0ObEAMHEHB! B IPUIIETHUKO-
BO-MOpCKOH OacceiiH B koTiioBuHE benoro mops.

Paboma evinonnena 6 pamxax I'oczaoanuti ' KHI] PAH (FMEZ-2024-0007) u UI" PAH
(FMWS-2024-0003).
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ABCOJIIOTHAA U OTHOCUTEJIbHAA XPOHOJ1OIA
CPEQHEIO NMAJNIEOJIUTA BOCTOYHOW EBPOINDI

J1. 6. BuwHsiukuii

UMK PAH, Cankm-llemepbype, Ivishn@yandex.ru

1. ITon Bocrounoii EBpomnoii 31ech noHuMaeTcs TeppuTOpUs €BPONEHCKON YacTu ObIB-
miero CCCP. [TaMsATHUKY CpeAHETO MalleouTa B ’TOM PErHOHEe 00pa3yroT OKOJIO MOIyTOpa
JECATKOB reorpaduuecKux Tpyml, pa3aeIeHHbIX OOMUPHBIMU MYCTHIMH MPOCTPAHCTBAMHU.
Bo3spacT noaasnsitoiero OOIbITMHCTBA TAMATHUKOB U UX COOTHOILIEHUE BO BPEMEHH JI0 CUX
MOp MOHATHBI KpaliHe MJI0X0, HECMOTPS Ha OBICTPO PaCTyIIyt0 0a3y eCTeCTBEHHO-HAYYHBIX
TAHHBIX, BKJIIOUasi aOCOTIOTHBIC JaThI.

2. B nHacrosmee Bpems (Ha Hadano 2025 1) aOcomroTHbIEe naThl uMerotes anst 61 ma-
MsITHUKA. Bcero B cocTaBieHHOM aBTOpoM 0a3e JaHHBIX yuTeHo Oonee 470 nat, MOJIOBUHY
KOTOPBIX COCTABIIAIOT PAUOYINIEPOIHbIE, YETBEPTH — IOMUHHUCLICHTHBIE, & OCTABIIIYOCS YET-
Bepth DIIP u ypanossie. Xorsa'*C qaThl KOJIMYECTBEHHO MPEOOIANAIOT Hal OCTATbLHBIME, UX
POJIb B MIPOSICHEHUH BO3pACTa CPEAHENAICOIUTUYECKUX TAMATHUKOB HEBEJIMKA, IIOCKOJIBKY
MaKCUMAJIbHBIN MIPEAEN ASUCTBUS PAAUOYITIEPOJHOIO METOIa COBIIAIAET C BEPXHEN I'PaHU-
1€l CpeHEro maneoauTa. B Tex cirydasx, rje M OJHOrO M TOro e cios nomumo'*C mar
€CTh cepuu omnpeneneHuid, nonydeHHbx nHbIME MeTogamu (TJI u/umu OCJI B Illnsxe, Xo-
TeIEBO | 1 Cyxoii Meuétke, JI1P B TABO, Kaba3u 2, HikHue ciou, Me3maiickoil, HuKHUE
CJIOU), TIOCJIETHAE CUJIBHO PACXOIATCS C PaJuOyINIepOIHbIMHU, YKa3blBas Ha 3HAYUTEIIHHO
Oosee IpeBHUI BO3pPACT COOTBETCTBYIOMIMX OTIOXKeHHH. OJHAKO U CpaBHEHUE PE3yIbTaTOB
JIaTUPOBAHUS JO3UMETPUUECKUMU METOAAMU U 110 YPAHOBBIM PsIIaM TAKKE OCTABIISIET MECTO
JUISE COMHEHUI B PEaTMCTUYHOCTH UTOTOBOW KapTUHBIL. Jleno He TonbKo B 4acTo Habmromae-
MO HHBEPCHH JaT (HECOOTBETCTBUU CTpATUTPAPUUECKOI MOCIeI0BATEILHOCTH) U HE TOMb-
KO B TOM, YTO JIaHHBIC Pa3HBIX JaOOpaTOpPUil JaIeKo HEe BCEraa COMOCTaBUMBI, HO U B TOM,
yto TJI u OCJI xpoHosnorus cpeaHero najgeonuta Boctounoit EBporibl nosydaercst ropa3ao
oonee «amuHHOWY, yem DIIP u TY xpoHonorus, XoTa IIyOrHa ASHCTBUS MOCIETHUX JABYX
METOIOB T€OPETUYECKH HAMHOTO Oosbiie. Takum 00pa3oM, MPUXOTUTCS KOHCTAaTUPOBATh,
YTO MOSIBJICHKE OOJIBIIOTO KOTMUYECTBA a0COMIOTHBIX J1aT €Ba JIU HE JJIsi BCEX MaJIO-MallbCKH
3HAYMMBIX CTPaTU(UIMPOBAHHBIX MAMSTHUKOB cpeaHero maneonuta Bocrounoit EBporibl
[I0KA HE MPUBEJIO K KAYECTBEHHOMY CJIBUT'Y B HAILIEM [IOHUMAaHUU XPOHOJIOTUU 3TOM SIOXHU.

3. I[ToMrMO COBEpILIEHCTBOBAHMSI METOJJOB a0COTIOTHOTO JaTUPOBAHUS, XOPOLIUM IO/~
CIIOPBEM B PEIICHUH CYIIECTBYIOIIMX MPOOJIEM MOIJIO Obl CTaTh BBHISBICHHUE B OTIIOKEHUSX,
BKJIIOYAIOIIMX KYJBTYPHBIE CJIOW CPEAHErO MaJE€OJIUTA, PENEPHBIX T'OPU30HTOB 3aBEAOMO
M3BECTHOIO BO3pAcCTa, TAKUX KaK MaJ€OMArHUTHBIE YKCKYPCHl WM BYJKAHUYECKUE IEIUIBL.
OpHako SKCKypchl (KapromosioBo, ONelK) B pa3pesax CpeIHEeNajeoIUTHYECKUX CTOSHOK
YacTO BBIICISAIOTCS Cyry00 MpEeanoiIoKUTEIbHO, a TI0 MHEHUIO HEKOTOPBIX CIEIHATUCTOB
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B 3TOM 00JIACTH, MPU HBIHEUIHEM COCTOSHUM HAIlUX 3HAHUH M BOOOIIE HE MOTYT CIYXHTb
HAJCKHBIMA XPOHOJIOTMYECKUMU penepaMu. boliee NepCrneKTHBHBIM MOXKET OKa3aTbCsl
IIOMCK NEIUIOB U KPUNTOIEIUIOB, HA YTO, B YaCTHOCTH, ITO3BOJIIIOT HAJEATHCS PE3yJIbTaThbl
HCCIIEIOBAaHUN psifla CEBEPOKABKA3CKUX NaMATHHUKOB.

4. OCOOHSIKOM CTOSIT JJAaHHBIE MO0 OTHOCUTEIbHOM XPOHOJIOTUU MAJICOJTUTUYECKUX HH-
nyctpuil. [loutn Bo Bcex ciyuasix, KOrzna JABE OCHOBHBIE MHAYCTPUM CPEIHETO MAJICOJIUTa,
MYCTb€ U MHUKOK, IIPEICTaBICHbI B OJHOM CTpaTUrpaduuyecKoil KOJIOHKE, KOMIUIEKCHI Iep-
BOT'O 3aJIEral0T HMUXKe, a BToporo Bbie. [lonoOHas kapTuHa Habmronaercs U B BoctouHoit
EBpone (kpome Kpbima), u B LlentpanbHoii. B cpenneit yacTu KOJIOHOK MOXKET UMETh MECTO
IepecilanBaHue JBYX MHAYCTPHI, HO U TaKUE IOCIEA0BAaTEIbHOCTH HAUMHAKOTCS C MYCThE,
a 3aBepuatrorcss MUKOKOM. [Ipu 3tom m TJI-OCJI xpononorus mycree nnunHee TJI-OCJI
XPOHOJIOTMM MHUKOKA.

roJIOLEHOBAA AUHAMUKA PACTUTEJSIbBHOCTU B PANOHE XPEBTA
MYCTATYHTYPU (MYPMAHCKAA OBJIACTb)

A.H. Bonkoea® 2, H. A. KocmpomuHa? 3, []. C. Toncmo6poe*

"MHcmumym KapnuHckozo, CaHkm-llemep6ype, yanavolkova203@gmail.com
2Cnery, CaHkm-lemepbype
3BHNWNOkeaHaeonoaus
4KHL| PAH, Anamumei

JlaHHO€ HcCleJOBaHUE MPOAOIDKAET CEPUI0 paboT, MOCBSIIEHHBIX M3YYEHHUIO MaJbIX
npuOpexHbIX 03ep paifoHa xpebra MycraryHTypu M noiyoctpoBa Cpeanuil. Merogom
CIIOPOBO-IIBIIBIIEBOIO aHalu3a ObLIM M3Yy4eHbl 28 mpold JOHHBIX OTIOkeHui o3epa Cp-2,
OXBAaTBIBAIOLINX MEPUO OT PAHHETO rOJIOLEHA 10 COBPEMEHHOCTH.

CriopoBO-IbUIBLEBON aHAJIN3 ObLT MPOBE/EH MO CTAHIAPTHOMY METOLy ¢ IPUMEHEHUEM
r1aBukoBol kuciothl [Berglund, Ralska-Jasiewiczowa, 1986]. Ilo ero pesynsraram Obuia
[IOCTPOEHA JMarpaMma, Ha Hell BbIJIeJIeHO 6 MaJIMHO30H, KOTOPBIM COOTBETCTBYIOT CIIEIyIO-
LIMe pacTUTeNbHbIe coodlecTBa (0T Goee APEBHUX K MOJIOJBIM):

— Oepe3oBasi TyHpa C IIayHAMU;

— O6epe30Boe KPUBOJIECHE C OCOKOBO-IIATIOPOTHUKOBBIM TTOKPOBOM;

— COCHOBO-0€pe30B0O€ KPUBOJIECHE C MAIOPOTHUKOBBIM ITOKPOBOM;

— COCHOBO-0€pe30B0O€ KPUBOJIECHE CO 3JIAKOBO-ITAIIOPOTHUKOBBIM IIOKPOBOM U HPUCYT-
CTBHEM OJIbXOBHHKA;

— COCHOBO-0€pe30B0O€ KPUBOJIEChE C BEPECKOBBIMU;

— 06epe30Boe KPUBOJIECHE C BEPECKOBBIMM.

Bo3zpact nOHHBIX OTIOKEHHMH ObLI ONpeAeseH METOAOM paJuOyIIIEpOHOTO AaTHPOBa-
Hus [Tonctobpos u ap., 2023]. Caenyromas cxema pa3BUTHS PaCTUTEILHOCTH OCHOBaHA Ha
MOJYYEHHBIX JAHHBIX:

B panHeMm rosonene Ha uccieyeMoil TeppuTOpuH Mpeodinagain XonoHble CyOapKTH-
YeCKUe yCJOBUs C (POPMHPOBAHUEM OTKPBITHIX TYHIPOBBIX JaHAA(PTOB C Pa3peKeHHON
0epe30BOil pacTUTENBHOCTHIO. B cepenuHe paHHEro rojoleHa OTMeyaeTcs MOTElJIeHHUE,
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YBCIUYCHUC BJIAKHOCTU U JICCUCTOCTU TCPPUTOPUH, O UCM CBUACTCIBLCTBYCT YBCIIMYCHUC
J0JIn KYCTapHHKOBOﬁ 6epe3bl. I[anLHeﬁmee YBCIMYCHUEC TCMIICPATyp U, BO3BMOXHO, HCKO-
TOPOC OCYHICHUC IIPOCIICIKUBACTCA B CMCHC 6epe30B0r0 KPpHBOJICChHS Ha COCHOBO-6epe3OBOC
Y TOSIBJICHUH 3JIaKOBBIX. B CpCAHCM TI'OJIOILICHE (I)I/IKCI/IpyeTCH KJIMMaTU4eCKUI OIITUMYM, 4YTO
IMOATBCPIKAACTCA IOABJICHHUEM B 06pa3uax NbUIBIBI HIMPOKOJIMCTBECHHBIX ITOPOMA, IMOBBIIIC-
HUCM COACPIKaHHUA OJIbXOBHUKA, a4 TAKIKC HanOOJIbIICH KOHHCHTpaHHeﬁ NbUIBLBI CPEAU BCCX
Hp06. Bo BTOpOI71 IOJIOBUHE CPCAHCIO I'OJIOLCHA OTMCYACTCA HE3HAYUTCIIBHOC ITOXOJIOAAHUEC
" YBCIIMYCHHUC BJIA)KHOCTHU YCHOBHﬁ, YTO OTpaXacTCs B YBCINYCHHUU COACPIKAHUA BEPCCKO-
BbIX. B mo31H€eM rojoneHe YCTaHaBJIMBAKOTCA yCIIOBUA, OJIM3KHE K COBpPCMCHHBIM — C npeo6-
JaJaHueM 6epe30B0ro KPHUBOJICCHA U MAIIOPOTHUKOBO-BEPCCKOBLIM ITOKPOBOM.

IIo pe3yiibTaTtaM paHEC IMPOBCACHHOI'O aHaIn3a Cy6p€H€HTHLIX CIIOPOBO-IIBUIBICBBIX
CIICKTPOB B U3y4aCMOM paﬁOHe YCTAHOBJICHO, YTO 3HAYUTCI/IbHAs YaCThb IIbUIbLIbI COCHBI,
AKKyMYyJiupyemast 03¢poM Cp-2, ABIIACTCA HaHBHGSaHOCHOﬁ, YTO IIO3BOJIACT CACIATb BBIBO/
0 TOM, 4YTO COLCP)KAHUEC COCHBI B PCKOHCTPYUPOBAHHBIX COO6I_I_ICCTBaX OBLIO CYHICCTBCHHO
HUIKE, YCM OTPAKCHO B IIBUIBLCBLIX CIICKTpPaX.
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COBPEMEHHOE 1 rOJIOLUEHOBOE OCAAKOHAKOIJIEHUE
B MOVUME PEKU OKA B EE CPEAHEM TEYEHUN

A.10. Bopobbes', A.J1. AnekcaHdposckuii?, A.C. Kadbipoe', A. B. Bodope3og’
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B naume nonuuel pexu Oku B ee cpenneM Tedernu (850—306 KM OT yCThsl) HAMU MPOBE-
JIEHO MEKIUCLUILUIMHAPHOE UCCIIEI0BaHKUE, [NIABHOM L€ KOTOPOTO SIBISUIOCH CPAaBHEHUE
IPU3HAKOB OCA/IKOHAKOIUICHUS! Ha KOPOTKUX M JUIMHHBIX IeoMOpP(OIOrHYecKuX TpeHJax.
Pacnonaras peruonanbHoO# 6a30i U3 676 npoO KOHCONIUIMPOBAHHBIX MOMMEHHBIX OTIIOXKE-
Huii u 1148 o6pa3uoB coBpemenHoro (coop 2014—2023 rr.) aimoBusi, Mbl COCPEAOTOUMINCH
Ha MX IPaHYJIOMETPUUYECKOM COCTaBe U CKOpocTH ocaakoHakoruieHus (h). Taxxe momyyeHo
58'*C-mar 1o TryMUHOBBIM KHMCJIOTaM TAJIE0No4B, TOpha U JAPEBECHOTO YIVIs, M M0 UCKOMa-
emoii JpeBecuHe. OCyIIECTBICHA OLIEHKA YCPEIHEHHBIX 3HaueHil h (¢ yderoMm niryOMHBI
3aJieraHusl IaTUPYIOLIero Marepuana) U MpsiMble U3MEPEHUs TOro MOKa3aTelsi Ha OCHOBE
COBPEMEHHOM aJUIIOBHAJILHON CETUMEHTALMU B PA3IMYHBIX 00CTaHOBKAaX OCAaJKOHAKOILIE-
HUS (METOIOM CEeAMMEHTAIMOHHBIX JIOBYIIEK) [ Vorobyov et al., 2024]. YcranoBneHo, 4TO Ha-
4ajo (OpMHUPOBAHUS MONMEHHOM (hallK aJTIOBUSI COOTHOCHUTCS C ITPe0opeaoM U MO3AHUM
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JpUacoM, OJIHAKO TaKWe IOJHOTOJOLECHOBBIE MAale0apXUBbl MMEIOT JOKAJIbHOE pPacHpo-
CTpaHEHME, Yalle BCTPEYaroTCs MONMEHHbIe I'eHEpaluu CPeAHe- U MO3HETOJIOIEHOBOIO
Bo3pacta. Kak u okumanoch, CKOPOCTh COBPEMEHHON aKKyMYJISILIMM HAHOCOB Ha BBICOKON
noiime (okoso 0,75 mm/rox) Haubosee O61aM3Ka K YCPEAHEHHBIM 3HaYE€HUSAM h 3a pa3nuuHble
cranuu rosoueHa. CeaMMEHTHl MPUPYCIOBBIX CEAMMEHTALIMOHHBIX OOCTAHOBOK aKKyMy-
JMPYIOTCS, B CpeiHeM, B 25 pa3 ObIcTpee, JOCTOBEPHOCTh HALIMX OLIEHOK YBEIMYUBAETCS
13-3a MPOXOXKACHUS MOJIOBOINM pa3HOW BOAHOCTH 3a JIECATHIIETHE MOHUTOPUHIA. B TO xke
BpeMsl, pEKOHCTPYKIIMS UCTOPUUYECKUX 3HAYCHUH h OCIOKHAETCS MEXaHUKOM IPyHTOB, BO3-
MOXHBIM [IEPEOTIIOKEHUEM MaTepHalia (ApeBeCHHbI) M KOMIUIEKCOM IT0YBOOOpa30BaTeIbHbIX
npoueccoB [AnekcanapoBckuii u [macko, 2014]. B 1enom, rooneHoBbIe OTIOKEHUs Oosee
o0oraiieHbl IECKOM U ITIMHOM 110 CPaBHEHUIO CO CBEKHMMHU AJUTIOBUATBHBIMU CEAUMEHTAMHU.
[Ipencrapnsiercs, YTO MHTEHCUBHOE HAKOILJICHUE aJEBPUTOB B MOMMEHHOM JIENIO HAaHOCOB
cpeaneit Oku B HacTosIee BpeMsi 00yCIOBICHO TEHICHLUSAMH MO3IHET0JIOIIEHOBOM JIeHY-
nanuu ee 6acceiiHa, B TOM 4Hcie, aHTPOIOI€HHOM.
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JIMMHOTNAUMNANDbHDBIE ANEBPUTbI B TPOFAX XUBUH
N JIOBO3EPCKUX TYHAP

E.B. rapankuna’, 10. P. Bensieg’!, ®. A. PomaHeHKo',
M. M. NeaHoe" 2, H.I. KoncmanmuHoea’, E.[J. LLlepemeykas?

TMIY, Mockea, evgarankina@gmail.com
2UI PAH, Mockea

I'opsl Kosibeckoro n-oBa McnbITad BO3IEHCTBUE IJICHCTOLEHOBBIX OJIEAEHEHUH, KOTO-
pble B 3HAYMTEIbHON Mepe U cOpMHUPOBAIM UX COBpEeMEHHbIN 00auK. Heckonabko 3Tanos
JIETHUKOBOTO BBIMAXUBAHUS MPHUBEJIO K TOMY, YTO OOJbIIAsi 4aCTh KPYIHBIX JOJIUH MpPEa-
cTaBisieT co0oii Tporu xapakrepHoro U-obpa3Horo nonepeuHoro npoduist. K ux nauiam
u OopTam MpUypOUYEHBl 3HAYMTEIbHBIE MOIIHOCTU YETBEPTHUHBIX OTIOXKEHUH, B MEPBYIO
odepeib, MPEeICTABIEHHBIX MOPEHAMHU 1T031HEBAIACKUX TOPHBIX U MIOKPOBHBIX JICTHUKOB.
B tporoBeix nonunax XubuH u JIoBo3epcKkuX TyHAP 3a4acTyl0 OHM OOpa3yroT HapareHe-
TUYECKHE KOMIUIEKCHI ¢ OTVIOKEHUSMHU BOJHO-JICJIHUKOBOTO Psijia, CPeN KOTOPBIX OCOOBIN
UHTEPEC MPEICTABISIIOT JMMHOIVIALUAIBHBIE 0CAAKU. PUTMUYHO TOHKO- M MEJIKOCIOUCTHIE
aJIEBPUTHI 3aYacTyl0 HapyLIeHbl XPYNKUMHU AeGopManusMu Tuma cOPOCOB WM CMSTHI
B cKJIagku. PparMeHTapHO, HO 3aKOHOMEPHO OHM BCTPEYAIOTCS B OCHOBAHUU Pa3pe30B,
3ajierasi HeloCPEACTBEHHO Ha MJIM HE3HAYMTEJIbHO BBIIIE CKaJIbHOIO JIO’Ka TPOros. MXx BbI-
XOJIbl XOPOILIO TPACCUPYIOTCS IO MOBBIIIEHHOMY OOBOJHEHUIO Ha MOJHOXHUHU OOPTOB JOIHH
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U HETIOCPEJACTBEHHO Y ype3a COBPEMEHHBIX BOJOTOKOB, BBICTYIIAs B POJIM BOAOYIIOpa U 4a-
CTO IpoBOLUPYsI pa3BUTHE onoi3Hel. [1oaToMy 00Ha)KEHHOCTh CaMUX JTUMHOIVIALMATbHBIX
TOJIL TOBOJILHO HU3Kasl, U UCCIIEIOBATh UX YAAETCs MO0 B OTHOCUTEIBHO KOPOTKOKHMBYIIIUX
AQHTPOIIOTEHHBIX BBIPAOOTKAX (JOPOXKHBIX MOJTYBBIEMKAX, CTEHKaX KapbepoB U T.J.), MO0
B MOJIMBIBaEMbIX yCTynax. MHOrojeTHUe MojeBble paboThl B paMKax y4eOHOH MpPaKTUKU
kadenpsl reoMop(oIoruu U najgeoreorpaduu mo3BOJWIN BBIIBUTH JIMH3bI JMMHOIISAMAIIA
B nonuHax XubuH: pp. Manoii benoit u l'onybuunoii, FOkcnoppiioka u pyu. I'akmana, Ky-
Kuciioka 1 pyd. CHexHoro, KyHniioka B HUKHEM TE€UEHUU; Cys 110 JINTEPATYPHBIM IaHHBIM,
OHM BCKPBITBI U KapbepoM BocTouHOro pynnuka B HUXKHeEM TedyeHuu Byonemiioka. B Jlo-
BO3EPCKHUX TYHJIpax CeWdYac BBIABICHO €IUHCTBEHHOEC MECTOHAX0XKICHUE 03€PHO-JIEIHUKO-
BBbIX aJIeBpUTOB — B fosinHe Cenruciioka. [lomnmo “knaccuyeckux’” JEHTOUHBIX aJIEBPUTOB
BOIM3H ype3a, 3[ech 0OHapy KeH ellle ouH 0osiee BHICOKHI YPOBEHb 0osiee rpy003epHUCThIX
(ayleBpUTO-TIECUAHBIX) OTIOKEHUH.

MaxkpoMop}oIOrn4ecKiii TEKCTYPHBI U T€OXUMHUYECKUN aHAJIW3 TOJI B yKa3aHHbIX
JIOJIMHAX BKyIE C MPOCIEKUBAHUEM MPOCTUPAHUA JHMH3 U (TMajeo)reoMopdoaoruueckum
aHaJIM30M IO3BOJISIOT C/IEIaTh HEKOTOPbIE BHIBOJbI 00 YCIOBUIX OCAJAKOHAKOIICHUS. JIMM-
HOIVIAIMAJ 4YacTO NPUYPOUYEH K OCHOBAHUIO KPYHHBIX (BbIcOTON Oosnee 20-30 m) momepeu-
HBIX BaJIOB, CJIOKEHHBIX MOPEHHO-(IIIOBUOIIAUAIBHBIM MaTepHaloM MECUYaHOI0 COCTaBa
C Pa3HbIM COJIEPKAHUEM BaTyHHO-TAJIEYHbIX 00JOMKOB. Tarke TUIIMYHA Jpyras CUTyalus,
KOIZIa CJIOUCTBIE aJI€BPUTHI BCKPHIBAIOTCS HEIIOCPEACTBEHHO HAa ype3e BOAOTOKOB Ha y4acT-
Kax MX cJ1aboro Bpe3aHUs B BBIIIOJIOKEHHOE JHUILE Tpora. B aTom cityuae crparurpagduye-
CKOE COOTHOLICHUE C MOPEHHBIM KOMIIJIEKCOM HE BCEra yAaeTCsl YCTAaHOBUTh OJHO3HAYHO,
OJTHaKO reoMOp(OIOruyecKasl CUTyalus MO3BOJISET MPeoaararb pa3BUTHE 03€PHO-JIECIHU-
KOBBIX 0acceiiHOB yxe Ha (pMHATIbHBIX 3Tanax Aerpajalnu JeAHuKoB. Takum o6pazom, moa-
NpYy>KUBaHMUE JOJIMH B MIEPBOM CIIy4ae MOIVIO ObITh BBI3BAHO BTOP)KEHUEM SI3BIKOB MOKPOB-
HOT'O OJIe/ICHEHUs1 BITyOb FOPHBIX MAacCUBOB (JieAsiHas jam0a), Torja Kak BO BTOPOM ClIydae
B KauecTBE IOJIOPa BBICTYNAIN YK€ CPOPMUPOBAHHBIE JIETHUKOM KOHEYHO-MOPEHHBIE
Bajbl. JIONOJIHUTEIBHBIMU IPU3HAKAMU BHYTPWICIHUKOBOIO Pa3BUTHUS TAKUX O3€P MOIYT
CIIy’)KUTh IJIaCTUYECKHE AePOopMalui JUMHOIISALUAIBHBIX aJIEeBPUTOB, TOIIa KAaK XPYIKUE
CKOpEe CBHJIECTEIBCTBYIOT O HEPAaBHOMEPHOM BBITAUBAHUU MOTPEOCHHBIX JIBJIOB (BEPOSATHO,
MOXHO IPEAINOoJaraTh JIeAsSHOE THUILE U1 HEKOTOPbIX U3 6acceiHOB).

OEOOPMALNU B OTNIOXKEHUAX JIEAHWKOBOIO KOMIMJIEKCA
MOCKOBCKOIO BPEMEHU HA BOPUCOIJIEBCKON
BO3BbILWWEHHOCTU (LEHTP BOCTOYHO-EBPOMNENCKOIN PABHUHDI)

E.B. NapaHkuHa

MrY, Mocksa, evgarankina@gmail.com

BOpI/ICOFJ'Ie6CKaSI BO3BBIINICHHOCTb — OJlHA U3 KPYIIHBIX MOp(bOCKy.HBHTyp MOCKOBCKOI'O
OJICACHCHUA — C(bOpMI/IpOBaHa B YCJIOBUAX pPa3pylICHUA IMACCUBHOI'O JICAHHUKOBOI'O II0-
KpOBa. Jle THUKOBBII penbecp BO3BBIIICHHOCTU MPCACTABJIICH MaJIOAMINUIUTYAHBIMU XOJIMU-
CTBIMHU PAaBHUHAMH, UYCPCAYIOIIHUMHUCA C BbIPAKCHHBIMH INIOCKOBCPIHIMHHBIMHU U OCTPO-
BCPUIMHHBIMHU XOJIMaMHU BBICOTOM [0 30-70 m u AUaMETPOM B IICPBLIC KUIIOMCTPBHI.
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Mpel uccnenoBajii CTPOEHUE TAaKMX XOJMOB B HECKOJIBKMX Kapbepax B Ipeneiax cese-
PO-BOCTOYHOM M LEHTPANbHOM yYacTel BO3BBIIIEHHOCTH B HMHTEpBajie adC. BBICOT OT 10
160 no 225 M. MOIIHOCTb PBIXJIBIX OTJIOKEHUW, BCKPBITHIX UX CTEHKAMH U CKBa)KMHa-
MH, gocturaia 25 M. BBISBIEHO HECKOIBKO THUIIOB CTPOECHMsSI XOJIMOB, OJHAKO BCE HX
XapaKkTepu3yeT I'eHeTHUYecKas CIOKHOCTb M CTAAMWHOCTH (opmHupoBaHUs. YacTb MeHee
aMIUTUTYAHbIX (B mpeaenax 10—15 M) X0iaMOB ciokeHa JeNbTOBbIMU (DalusiMi Kak C XO-
POILLIO BBIPa)KEHHOW NMPOrpaJalliOHHON HAKIOHHOW CJIOUCTOCTHIO B IIECUAHOM U I'aJIEYHOM
XOpOILIO COPTUPOBAHHOM MaTepHalie, Tak M C MpeodalaHueM BalyHHO-KPYITHOTaJIEYHOTO
pa3mepa OOJOMKOB Ha (OoHE XyJIIeld COPTUPOBKM, MOPUCTOCTU 3ANOJHUTENS U JJIMHHO-
ro (ecATKM METPOB) Iepuoja BOJHBI CIOMCTOCTU. Eciiu mepBble COOTBETCTBYIOT TH-
MUYHBIM (DIIOBHOINIALIMAIBHBIM JIeJIbTaM, TO BTOpPbIE CKOpPEE OTBEYAIOT 30HAM pasrpy3Ku
BHYTPHU- U HAJEIHMUKOBBIX CEJEBBIX MOTOKOB. l[IpMHIMIIMANBHO MHAue yCTpPOEHbl Haubo-
Jee KpyHHblE IUIOCKOBEPUIMHHBIE XOJIMBI. PaHEe O HUX BBICKA3bIBAIMCH IPENIIONOKEHUS
KaK O «XOJIMax-3BOHIIAX« — JUMHOKAMax, CJIOKECHHBIX TOHKMMH CIOUCTBIMHM O3€pHO-JIE/-
HUKOBBIMU ocajkamMu. OjHaKo, Kak MOKa3ajdu HaOMIOJeHHs 3a MOCTENEeHHOM pa3paboT-
KO JByX KapbepoB (kitoueBble ydacTku «CBaneOHas mnonsiHa» U «KapbepHbl xomm»
Ha CEBEPO-BOCTOKE BO3BBILIEHHOCTH), UX BHYTPEHHEE YCTPOHCTBO OTIMYAETCS Tropasno
Oosiee cnoxHON opranuzauuei. B ocHoBanuu (opm BckpbiBatoTcs MoliHble (10 10 M
u 0ojee) TOMIIM KOHTPACTHBIX TOHKO-MEJIKOCJIOHMCTBIX IJIOTHBIX CYIIMHKOB, JIMOO MeJ-
KO-CPEAHECTIOUCTBIX XOPOILO COPTUPOBAHHBIX MECKOB, CHIIBHO 1e(OPMHUPOBAHHBIC BILUIOTH
JI0 TIOCTaBJIEHHBIX Ha IIONA IIJIACTOB M MHTEPIPETUPOBAHHBIE KAK PE3YJIBTAT MOLIHBIX
DIsIuMoaucIokauuid. JlarepaabHO 3TH TONLIM 3aMelIaloTcss Oojiee TUITMYHBIMU MOPEHHBI-
MU CYIIMHKaMM, OJHAKO TAKXKe C IMPHU3HAKaMHU IIALUOAMCIIOKALMI, XOTA M CYLIECTBEHHO
MeHbIero macmraba. OcTpoyrosnbHble OJIOKH CIOMCTBIX MECKOB (pasmepoM 10 1-3 M),
10 BCeW BUAMMOCTH, SIBJSIFOTCS JICITHUKOBBIMU OTTOP>KEHI[AMU U ObUIM BOBJICUEHBI B JIBU-
KEHHME B MEP3JIOM COCTOSHMU. KpOBis 3TOro KOMIUIEKCa OTIOKEHUH pe3Kas, IpO3HOHHas,
co cinenamu Jedopmanuii naBieHus. Belie 3aneraer reHepajgbHO TOPU30HTAIBHO HWIIN
MIOJIOTOBOTHYTO CJIOMCTAsi JIMTOJIOTMYECKH KOHTPACTHAsl TONIIA C Cepheil pa3HOOOpa3HbIX
[Ia4€K, OTPAKAIOIIUX IOCTEIEHHYIO 3BOJIOLMI0 BHYTPUIIEIHUKOBOIO 03€pa C dTalamu
Oosiee WIM MEHee CIIOKOMHON OacceiiHOBOW ceauMEHTAlMU (TOHKOCIOUCTBIE CYIJIMHKU
U MECKU C I'PaJallMOHHOM CIOMCTOCTBIO), aKTMBHOTO Omoji3aHus OOpToB U (hopmupoBa-
HUS TOJBOJIHBIX Celel M (Ioy-THIUIA, a TAKKe HAKOIJICHUS JIMH3 (DIFOBHOIIALMATBHBIX
IIECKOB M rajaeyHuKkoB. [lauky HachlllleHbl BCEBO3MOXKHBIMU CHH- U IIOCTCEIMMEHTAlU-
OHHBIMHU IUIACTUYECKUMHU Je(OpMaLUsAMH, PACIpPOCTPAHEHHBIMU B IpeJesiaX OTAEIbHbIX
cioeB U rpynn cioes (auanupsl, flame and load structures u ap.). Xpynkue HapylieHus,
B T.4. CONPOBOXJAEMbIE KJIACTHUECKMMM JallKaMH, PacCeKalOT KaK OTAEJIbHBbIE IauKH,
TaK U BCIO TOJILY, OTpa)kas Pa3sHOBPEMEHHOCTb MX BO3HUKHOBEHM:. [leTanbHblil aHaIN3
XapakTepa OTJeNbHbIX JehopMaluil U X BEPTUKAIBHOIO U JIATEPAJIbHOTO paclpeieIeHus
[0 TOJIILAM MO3BOJIAIOT JeNaTh MPEINONIOKEHHs O MPUYMHAX MX (OPMHPOBAHUS, CpEln
KOTOPBIX [aBJIEHUE M Pa3KUIKEHUE OCAJKOB, BO3HUKAIOLIME IMPU CEHCMHUYECKHUX COOBI-
TUSX, TOBBILIEHHBIX CKOPOCTSX OCAJKOHAKOILJIEHWS, HAIPABICHHOM IPOMEP3aHUU HIIHU
[IPOTAauBaHUM OTJIOKEHHH, a TAKKE HEPABHOMEpHAs yCaJKa OTIOKEHUN IIPU IIPOTauBaHUU
JeIsAHOro AHa o3epa U npod. Cyas 1Mo BCeMy, MOKHO CUMTaTh ONMMCAHHBIE TUIIBI JIMTOTE-
HE3a TUIUYHBIMH JUIsl BPEMEHU MOCKOBCKOTO OJIEIEHEHUS Ha HCCIIELYyEMOH TEPPUTOpHUHU.
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FEOAPXEOJIOT'MYECKUE OAHHDIE
O JINTOPUHOBOW U NOCNEJIMTOPUHOBOW TPAHCTPECCUAX
B PETMOHE OUHCKOI'O 3AJIUBA

. B. Nepacumoe
MAS KyHcmkamepa PAH, Cankm-llemepbype, dger@kunstkamera.ru

[TosmyTopoBekoBasi IUCKyCCUsl O JUHAMMKE M XPOHOJOTMHU ocuMuisinuil bantuku coxpa-
HSET CBOIO aKTyaJbHOCTh M B HacTosiiee BpeMs. B Haunbonee mo3HUX OMyOIMKOBaHHBIX
MOJENISAX U3MEHEHUH YpOBHA PUHCKOI0 3a11Ba MPEACTABIICH JIMIIb OJIUH UK JUTOPUHOBOU
TPAHCIPECCHUM, J1Ba MHKa U OoJiee MOKa3aHbl B 00Jiee paHHUX MOJEIISAX, XOTs pa3pelIaroias
CHOCOOHOCTbH MCIIOIBb3YEMBIX METOJIOB, KaK M 00BEM HCIIOJIB3YyEMBIX JIsl pa3pabOTKU Moje-
JIEHl JaHHBIX, CO BPEMEHEM pacTeT.

Ha Bcex mpeacTaBieHHbIX 3a MOCIEAHUE JIBA IECATUIICTUS] MOJEINIAX U3MEHEHUI Oepe-
TOBBIX JIMHUH XPOHOJIOTMYECKHUM IIPENIETIOM YBEPEHHBIX PEKOHCTPYKLUN SBISIETCSI BO3PACT
okosio 5300 1. H., KOrla ypoBE€Hb MOpsl OIyCTHWJICSA B ceBepHOM 4acTu Kapenbckoro mnepe-
HieliKka HUKe coBpeMeHHbIX 0TMETOK 10 M Hax yp. M., a B HapBcko-Jly>xckoM Mexaypeube —
HIDKE 5 M Haj yp. M. VcKiItoueHueM sIBIIsIeTCsl MOZIENb, pa3paboTaHHas 1o marepuanam Ox-
tuHCKoro mMbica B Cankt-IletepOypre. [lanHble yOeaUTENbHO MOKA3bIBAIOT, YTO IPUOPEIKHBIE
YYaCTKH IIOCEJIEHUS NEPBOM MOJOBUHBI — CEPEeAUHBI [V ThIC. 10 H.3. OKa3aJIUCh 3aTOILUIEHBI
Ha OTHOCHUTENIbHO KOPOTKUH (B HECKOJIBKO CTOJIETUI) IPOMEXYTOK BPEMEHHU.

BozaHbIMU OTIIOXKEHMSIMU MOILHOCTBIO 10 METpa MEPEKPBIT KYJIBTYPHBIN ci10il JlaxTun-
CKOW CTOSIHKH, 1aTUPYEMbIH Ha OCHOBAHMHU apXeOJIOrMYecKoi Turongoruu oxouo 4500 . H.
B nocnennue roapl CBUAETENBCTBA 3aTOIVIEHUS YYAaCTKOB JIPEBHUX ITOCEIEHUN C apXeoJio-
TMYECKUX Marepuaiamu, JaTUPYyeMbIMU IIEPBOU IOJIOBUHOM — cepenuHou IV Teic. 10 H.3.
(5900-5600 11.H.), 6bUIM OTYYEHBI IPH PACKOIKAX apPXEOJOTHUYECKUX MaMATHUKOB B Haps-
cko-JIy’kCKOM MeXaypeusbe.

OTHU aHHBIE TO3BOJIAIOT MIPEAIIONOKUTh, YTO B Hayajle — nepBoi nonosuHe IV TeIC. 10
H.?. B BOCTOYHOM 4acTH pernoHa OUHCKOro 3aj1MBa UMEJN0 MECTO IIOHWKEHUE YPOBHs bai-
THUKH, T0CJI€ Yero Haboanack eie oJjHa CTaaus MoIbeMa BOJIbI.

Cyns no umeromumcest HabaIoAeHUAM, U30CcTaTHUeCKui nogabeM CKaHMHABCKOTO KPH-
CTAJUIMYECKOI'O IIUTA IPOUCXOJUT HE JTUHENHO, a JUCKPETHO, B BUAE CEPUU TEKTOHUYECKUX
caBuroB. O0 3TOM CBUAETENBCTBYET MaJlasi pa3MEPHOCTb CEpUd, PACTIONOKEHHBIX HA pa3HOU
BbICOTE OeperoBbIX 0Opa30BaHUil IOJOLEHOBOIO BpEMEHH, HAaOII0aeMbIX B BOCTOUHON YacTH
®duHckoro 3anuBa. Kak npaBuiio, BelIeNIs€TCs IBE-TPU OCHOBHBIX O€PEroBbIX JIMHUU, KOTOPbIE
MOITIU ¢(hOPMUPOBATHCS B IOCTATOYHO JTIUTENIbHbIE TIEPUO/IbI CTAOMIN3ALINY YPOBHS basTHKH.

O HepaBHOMEPHOM OJIOKOBOM MOAHSATUH CBUETEIbCTBYIOT U HAOIIOaeMble HECOOTBET-
CTBUS B p€aJIbHOM PacIpeeJICHUN apXeoJIOrMUeCKUX MaMITHUKOB Kapenbsckoro nepemieiika
OTHOCHTEJIBHO MOJIEJH JINHEMHOTO U30CTaTUYECKOIO MOMHATH. Takue TEKTOHUYECKUE CIIBUTH
JIOJKHBI OBLTH COTIPOBOXKAATHCS 3eMIIETPSICEHUAMU, U CBUJIETEIbCTBA IPOUCXOAUBIINX B TO-
JIOLIEHE 3eMJIETPSICEHUI B PETMOHE HEOHOKPATHO MPEJICTaBISUIMCh HAYyYHOMY COOOLIECTBY

dukcupyemas B KOJOHKaX JIOHHBIX OTJIOKEHMH M30JsLUs 03ep oT OacceitHa bantuku
nocie 6200 1. H. Mora ObITh CIIEJCTBUEM HE MOHMKEHHsSI COOCTBEHHO YPOBHS MOps, a OT-
HOCHTEJIBHO PE3KOro MOJbEMa yUacTKa 36MHON NIOBEPXHOCTU. B pe3yibrare OTHOCUTEIBHO
OBICTPOrO MOAbEMA 3HAYUTENIbHBIC IJIOLIATU JIMIIEHHOM pPacTUTEIbHOCTH IECYaHOH Io-
BEPXHOCTH, IIPEXKIE PACIOIOKEHHON HIXKE ype3a Bojbl BOIM3H Oepera, OKa3aluch Ha CylIe.
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Takasi cuTyanus Moriia cnoco0CcTBOBaTh 0OPA30BAHMIO JIFOH, KOTOPbIE XOPOIIO IpeACTaBie-
HBI Ha I0KHOM 1tobepexbe DUHCKOro 3a1msa.

TekToHnYeCcKHUi morbeM ydacTka cyu okono 5900 1. H. HapylIu1 JMHEHHBINH pocT ab-
COJIFOTHBIX OTMETOK OeperoBoil JIMHUU, HO C TEYCHUEM BPEMEHU OCBOOOAMBIIMECS OT BObBI
YUYaCTKH MOBEPXHOCTH BHOBb OBLJIM 3aTOIJICHBI, & 3aT€M BHOBb OCYIICHBI.

FEOXUMUNYECKUE XAPAKTEPUCTUKWN COBPEMEHHDbDIX
AOHHbIX OTNOXXEHNIN ABAYUHCKOW rYBbl

A.M. r'unée’, K. . Akcenmoe?, []. B. CyxuH', A.B. Sluyx®, A. B. Anamopuee?

1 IB®Y, Bnadusocmok, gilev.am@avfu.ru
2TOM 1BO PAH, Bnadusocmok
3YHueepcumem «Cupuyc», Adnep

ABaunHCKast ry0a pacronaraercsi y 1oro-BOCTOYHOro nodepesxps noiayocrpona Kamuar-
ka. Cpenu apyrux OyXT ABa4MHCKOIO 3aj1MBa OHA BBIAEISAETCS JOCTATOYHO OOJBIIMMU pa3-
MepaMu (JUIMHA 24 KM), UMEET CBOCOOPa3HyI0 OKPYIIyIO (hOpMY € Y3KUM BBIXOJIOM B OKEaH
U u3pe3aHHblil penbed Geperos, a cpeauss riryouHa coctabisieT 18 merpos. Mckinrounrenb-
HbI€ IIPUPOJIHBIE XapPAKTEPUCTUKHU OyXThI C/I€JIalIU €€ BOAHBIM 0OBEKTOM C JIaBHEH nctopuen
X034MCTBEHHOro ocBoeHus. K coxaeHuto, aHTPOIIOIr€HHOE JaBJIEHUE BTOPOM IOJIOBHUHBI
XX B. 0 HacTtosee Bpems MpUOIM3WIN €€ COCTOSHHE K HKOJIOTHYECKH KPUTHUYECKOMY
[Unbromenxo u ap., 2023]. JloHHBIE OTJIOKEHUS 03€p U MOPEU BBINOIHSIOT POJIb YHUKAJIb-
HOTO MPHUPOJHOIO apXMBA, KOTOPBIA XpaHUT MH(OpMaIMI0 00 3BOJIIOLMHU 03€pa Ha BCEM
npotskeHuu ero ucropuu [Jlucuipid, 1991]. JIroObie n3MeHeHus: Ha BogocOope U B caMoOM
BOJIOEME OTPA)KAIOTCs HAa KOJIMYECTBEHHOM U KaU€CTBEHHOM COCTaBE€ BEILLECTBA, IIOCTYIa0-
LIET0 Ha JIHO U B MpoLeccax ero npeoOpa3oBaHus B JTOHHBIX OTIOKEHHSIX.

BcenenctBue sToro Hamu Oblila MMOCTaBJICHA 3ajiaya OMPEEIUTh MaKpoO- U MUKpO3JIe-
MEHTHI B COBPEMEHHBIX JOHHBIX OCaJKax ABAauMHCKON I'yObl M BBIIBUTH AHTPOIOI€HHOE
BJIMSHUE.

Kepubl nonnbix omioxkenuit (1o 50 cm) 6t otoOpansl ocenbto 2023 1. ¢ 6opra HUC
«IIpoeccop MynbraHoBckuil» kopoOuaTbiM pobooTd6opHuKoM. [Tocne or6opa kepHbl Ha-
pe3anuch Ha 1-cM ropHU30HTHI U 3amopakuBaiauchk. Conep:kaHue OpraHMYecKoro yriepona
OIIPEAEIIAIN METOIOM MOKpOTro cokuranus no Tropuny [ApunyunikuHza, 1962], onpenenenue
XMMHUYECKOTO COCTaBa — MOPTATUBHBIM PEHTTEH(IYOPECIEHTHBIM CIEKTpOMETpoM X-555
SciAps B pexume «l'eoxumus». [IpaBUIbHOCT BBIOJHEHUS aHAIM3a KOHTPOJIMPOBAIACH
1o MexayHaponssiM craniapram MESS-4, PACS-3, BCR-277R.

JIOHHBIE OTJIOKEHUS CIIOKEHbI aJICBPUTAMH OJIMBKOBOT'O LBETA B BEPXHUX FOPU30HTAX
(0—4 cm) u TemMHO-ceporo B nozacTuiatomux. Ipeodnangarot o61oMouHbIe MUHEpaIbI (KBapLL,
MI0JIEBBIE ILMAThl, IIMHUCTBIE MUHEpAJbl), COACPKAHUE TUATOMOBBIX U CIMKYJ T'yOOK He
IpeBbILAET 5 %, BCTpEeYaeTcsi BYJIKAHUYECKOE CTEKIIO.

Bapuanuu xoHuentpauuu opranuyeckoro yriepona (TOC) cocrasunu 2,1-3,6 %, npu
cpenuem 2,7 %. Ocanxu cnadoxenesuctoie (Fe 3,7—4,7 MI/Kr) ¢ HU3KUMU KOHIEHTPALUIMHU
mapranua (Mn 0,044-0,104 %). Konebanus konuentpauuii Si u Al cocraBumm 22-28 %
u 5,0—7,5% CcOOTBETCTBEHHO, C OTHOCUTEIBHO BHICOKUM ypoBHeM St 270-370 mr/kr.
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KoHleHTpay TsSKeNbIX METAJIOB HAXOIsATCs Ha HU3KoM ypoBHe (Pb 6-26 wmr/kr,
Ni 14-34 mr/kr, Cu 55-75 mr/kr, Zn 65-95 mr/kr). B Tonie otinoxeHuit HaOnoaaeTcs TpeHI
Ha yBEJIIMYCHHE KOHIEHTPALUNA K TOBEPXHOCTH, YTO MOXKET YKa3bIBaTh HA JTOTIOTHUTEIHHOE
MOCTYIUICHHE OT AaHTPOTIOT€HHOM JAEeTalbHOCTH B COBPEMEHHBIN MEepHo/.

Paboma svinonnena npu noodeporcke 2oc. saoanus Munoopnayku P® Ne FZNS-2025-0004.
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MOP®OJIOTMYECKUE OCOBEHHOCTW NEQHUKOBOWN
MOPOOCKYJIbMNTYPbl CEBEPO-BOCTOKA POCCUA
N NX 3HAHEHUE ANAa KAPTUPOBAHUA
YETBEPTUYHbIX OT/IOXKEHUIA

M. A. l'uH36ype, C.[. Llleedoe

UHecmumym KapniuHckoeo, CaHkm-llemepbype, Maria_Ginzburg@karpinskyinstitute.ru

HoBooOpa3oBaHHbII JIeTHUKOBBIN peibed B AanbHEHIIeM mpeodpa3yeTcs moj BO3/ei-
CTBHMEM 3K30T€HHBIX IPOLIECCOB, IIPU 3TOM XapaKTepHble MOp(OIOrudecKre npu3Haku Gopm
penbeda MOTYT ObITh yTpau€Hbl, YTO OCJIOKHSACT KapTUPOBAHUE JIEAHUKOBBIX OTIOKEHHA.
Ha CeBepo-BocToke Ha 3K30r€HHbIE IIPOLECCHI BIMUAIOT PE3KO KOHTHHEHTAJIbHBINA KIMMaT
U MHOTOJIETHSSA MEp3/0Ta. [[auTenbHble MEPUOAbl ¢ BBICOKOM KOHTPACTHOCTBI) CYTOYHBIX
TeMIeparyp CHOCOOCTBYIOT (PM3MUECKOMY BBIBETPUBAHHIO M Jecepniuuu. MoIiHble mo-
JIOBOJbsI U NABOAKU COIPOBOKAAIOTCS MHTEHCUBHOWU 3PO3MEU IMOCTOSHHBIX U BPEMEHHBIX
BOJIOTOKOB. Mep3J10Ta aKTUBU3UPYET CKJIIOHOBBIE MPOLIECCHl U MPUBOAUT K (POPMHUPOBAHUIO
KPHOT€HHOTO peibeda.

BriBeTpuBaHue, 3po3usi U CKIIOHOBBIE MPOLECCHI OBICTPO pa3pyIlaoT Kapbl U LIUPKH, MO-
3TOMY JOCTAaTOYHO JJIUTEIBHOE BPEMs OHU COXPAHAIOTCS TOJIbKO HA UHTPY3UBHBIX MaCCUBaX.
Ha BynkaHOTreHHBIX M OCaJOYHBIX [TOPOAAX XOPOLIO BBIPAXKEHBI JIMIIB Kapbl IOJIOLEHOBOIO
(pexe capTaHCKOro) BO3pacTta, HO MPH TLIATEJIbHOM JeMNU(PUPOBAHUN a3POKOCMOCHUMKOB
WIN TIPU TOJIEBBIX HAOIIONCHUAX PEIUKTHI Oojiee IPEBHUX KapOB MOTYT OBITh BBISBIICHBI
U 3]1€Ch.

XOpOoLIO BBIPAKCHHBIE BAJIbI KOHEYHBIX MOPEH COXPAaHUIIMCh JIMILB Ha BBICOKUX TEppacax,
Ha BOZIOpAa3Jeiax v BO BIIaJMHAX; HA OCTAJIBHBIX YY4aCTKaX OHU Pa3MbIThl WU CIVIAXKECHBI U IIPU
HeOpEeXKHOM AeH(pPUPOBAHUN MOTYT OBITh IPOITYILICHBI MJIK OTHECEHBI K «CHEKYJIATUBHBIM
(«ymo3puTenbHbIM»). [TepekpbIThie 1e10BUaNbHO-CONMUIIIOKIIMOHHBIMY IIIeH(haMi MOPEHbBI
¥ 3aHJpbI IPUOOPETAOT CXOJCTBO € TeppacoyBajamMu. KameHHbIe mieTuepbl y HOAHOXKUS 00-
BaJIbHO-OCBIITHBIX CKJIOHOB MOT'YT OBITh IPUHSATHI 32 OOKOBBIE MJIM KaPOBBIE MOPEHbI, KPOME
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TOTO TJIETYEPhI MOTYT (HOPMUPOBATHCS HA OCHOBE MOPEH WIJIH NIEPEKPHIBATh MOPEHBI; BO BCEX
ATHUX CIydasx pa3InuuTh HUBAIbHBIE U MISIUANIbHBIE (DOPMBI BecbMa clioykHO. Ha moBepxHo-
CTH MOpPEH 4acTo (OPMUPYETCS TPEIIMHHO-TIOIMTOHAIBHBIN MUKpOpenbed, OTHAKO TaKOH ke
MUKpoOpenbed XapakTepeH U I 3apOKAAOIINXCSI KAMEHHBIX TIETYEPOB.

OcHoBHast MOpeHa U DISIIHUOMIIOBUAT YacTO 00pa3yloT mapareHe3bl, GOopMHUpPYs B J0-
auHax [I-1II mopsaka TUMUYHBIE KOMIUIEKCHI penbeda, COCTOsIINE U3 MOPEHHOrO IJaro,
MIEPEXOHON 30HBI C Pa3HOPA3MEPHBIMU TISAIMOMIIOBUATBHBIMU JIOKOMHAMH U JIOJMHHOTO
3anpa. [Ipu kKapTUpOBaHUU STU KOMIUIEKCHl MOTYT OBITh IPUHSATHI 32 JUTIOBHI Teppac Uin
KOHYC BBIHOCA.

Ha npuycTeeBbIX yyacTKax JOJMH U IIPU BBIXO/JE BO BIIAJAMHbBI OCHOBHAsI MOPEHA, Pa3Mbl-
Tas MISIUO(IIOBUATBEHBIMYA M TPOJIFOBHAIBHEIMU TTOTOKAMH, YaCTO UMEIOT BEepOOOPa3HYIO
bopMy, CX0XKyr ¢ KOHycamMu BbIHOCA. OJIHAKO OT KOHYCOB 3T MOPEHBI OTIMYAIOTCS IO
CIEIYIOIUM Mpu3HaKkaM. VX amuHa oObIYHO 3HAUUTENBHO MPEBBIIACT MUPHUHY (Y KOHYCOB
BBIHOCA OHM MPUMEPHO paBHbI). KaHanbl cToka cxomsTcs k nepudepun koHyca (y KOHyCOB
BBIHOCA OHHU PACXOAATCS OT €ro BepUIMHBI). [ paHylnoMeTpus OTIOKEHHI U3MEHSIeTCS clia-
00 (y KOHYCOB BBIHOCA KPYIMHOCTh OOJIOMKOB 3aKOHOMEPHO YMEHbINAeTCs K nepudepun).
Ha nmoBepxHOCTH MOpeH HAOIIONaeTCsi OTCYTCTBYIOIINN Y KOHYCOB BBIHOCA MOTIEPEUHO-TIO-
JI0CYaThIi WM METKOTPSAIOBBIA MUKpOpenbed (PETUKTh MOPEHHBIX BAJIOB).

JlennukoBO-TIALMOQIIIOBHANIEHBIC TTApAareHe3bl MOTYT 00Pa30BbIBATH TEJA TMH30BHUTHOM
¢opmbl. Ha HEKOTOPBIX y4acTKax BBISBICHBI BEEPOOOPA3HbBIE CTPYKTYPhI, HECOTIIACHBIE C CO-
BPEMEHHBIM OpPOTUAPOTpadUIECKUM TIIAHOM (BO3MOXKHO, PEIUKTHI APEBHUX OJICACHEHUN).
CeiicMOTeHHBIE OIOJI3HU M OOBalbl UMEIOT CXOJACTBO ¢ MOpeHamH. HeKkoTopble MOpEHBI
MPAKTHYECKH HE OTOOPaKaI0TCs Ha KOCMOCHUMKAX U MOTYT OBITh BBISIBJICHBI TOJIBKO B TTOJIE.

NNENCTOLEHOBbBIE NEAHUKOBbIE KOMIMJIEKCDI
IOro-BOCTOKA rOPHOIO AJITAA

A.C. MNadbiweesa, []. B. Hazapos, O.A. Hukonbckas, C. B. XueamaHoeckasi

UHemumym KapnuHckozo, CaHkm-[lemepbype, d.nazarov@spbu.ru

Bospact u xapaktep pacnpocTpaHeHHs JETHUKOBBIX U MEXKJICIHUKOBBIX 00pa3oBaHUN
T'opHoro Anrast ocTarTCs KIIOYEBBIMH ITPOOIEMaMu YeTBEPTUUHON reosioruu peruona. [lo-
aesbiMH pabotamu 2020 u 2021 rr. ynanoch NpoBecTH peBU3UI0 0ojiee MATUACCATH OOPHBIX
pa3pe3oB KBapTepa ro-soctoka [opHoro Antast 1 BBIIIOJHUTH Oojiee TPUALIATH ONpeaese-
Huit OCJI-Bo3pacra.

Yarauckmii paspes. bexenckas ceuma. OCJI-Bo3pact neckoB U aJIeBpUTOB BEPXOB Oe-
KEHCKOM CBUTBI B OCHOBaHUM pas3pe3a Yaran cocrasiseT okono 140 Teic. I€T, XOTSA BO3pacT
BCEH CBUTHI, MOIIHOCTBIO 10 90 M, onpeaesseTcs Kak INIMOLEHOBbIM UiIU TUINOLIEH-30ILIEH-
ctoueHoBbiii (JIlynrepcraysen, Pakosen, 1958; Illykuna, 1960; lesstkun, 1965; JluckyH,
1975; Pa3pe3 HoBeiimmux..., 1978; bopucos, 1984 u np.). HecoorBeTcTBHE NpEXHUX Mpe-
cTaBleHH 0 Bo3pacte u pe3ynbratoB OCJI-natupoBaHus MOXET ObITh CBA3aHO ¢ Mpobie-
MaMH pacuJICHEeHUsI U KOPPEJSILIMU TOJII, OTHECEHHBIX K OEKEHCKOM CBUTE, C MpobiemMaMu
orpesesieHus: oObeMa CBHUTHI B 11eJIoM miu ¢ orpanndenusimu OCJI-merona.
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bawrxaycckas ceuma. KococnoucTele Maykud IpaBus M TalbKu OaIIKayCCKOH CBUTHI
C YIJIOBBIM HECOIVIACHEM M APO3UOHHBIM KOHTAKTOM IE€PEKPHIBAIOT OEKEHCKYIO CBHUTY.
W3 necuanplx JnH3 Oamikaycckoil cBuThl B paspe3e Yaran momyuen OCJI-Bo3pact 100-
90 TeIC. N€T.

Yacanckuii 1e0HUKOBbII KOMNIEKC HECOINIaCHO JISKUT Ha OalllkayCCKOM CBUTE U Cia-
raeT BEpXHIOK 4YacTh pa3pe3a YaraH. JIeqTHUKOBBIN KOMIIJIEKC COCTOUT U3 aJIEBPUTUCTOIO
rajleyHo-BaIyHHOTO JUAMHMKTOHAa OCHOBHOM M aOJSIIMOHHOM MOpPEH B KOTOPBIX Ha Pa3HbIX
BBICOTaX PACIIOJIOKEHBI JIMH3bI U MPEPHIBUCTBIE NMPOCION BOAHOOCAJ0YHOIO MaTrepuasia —
NapauIeIbHO-CJIOUCTBIX aJIEBPUTOB U FaJICYHUKOB C rpaBueM. I3 JIMH3 03€pHO-JIEHUKOBBIX
PUTMMTOB B pa3HbIX yacTsax koMIuiekca noaydensl OCJI-Bo3pactsl 11480 ThIc. JET.

Paspe3 Yaran-Y3yn. Peka Yaran-Y3yH paccekaeT Cepur0 KpacBbIX MOPEHHBIX I'Psif
B 3amaiHoi yactu YyicKoil KOTJIOBUHBI U BCKPBIBACT OTIOKEHUS JAPEBHETO LyHIOBOTO Oac-
ceifHa BHyTpu MopeHHoro amdurearpa. Imsaiuonumunii ¢ OCJI-Bo3pactom 40-20 ThIC. €T
IpEeACTaBICH INIMHUCTHIMU AJIEBPUTAMHU U MeCKaMU, CPOPMUPOBABLIMMUCS MIPU MOCIECAHEM
IIPOJIBUKEHUU JIEAHUKOB B UyHCKYIO KOTJIOBHHY.

Ky6aapy u boa. Yaaraun. B uiwxnem teuenuu p. Kybanpy ocHoBaHHe BUIMMON YacTu
paspesa ciiararoT KOCOCJIOUCTBIE MAUKK TaJleYHUKOB ¢ MEJIKMMU BaJlyHaMH W JIMH3aMHU Iie-
CKOB 0alkaycckoil cBUTHI U3 KOoTopbix noiydyeHsl OCJI-natsl okono 100 Teic. net. Boie,
C YIJIOBBIM HECOIIACUEM, 3aJIEraeT JICAHUKOBBIA KOMIUIEKC, paCIIPOCTPAHEHHBIN B TOJIMHAX
pex Kybanpy, bamkayce u bon. Ynaran. O3epHo-1eAHUKOBBIE U IIALUO(IOBUAIBHBIE [JIHU-
HBI, aJIEBPUTHI, [IECKU M T'AJIEYHUKH, MEPEKPBIBAIOIINE MOPEHY, CJIaral0T KaMOBBIE XOJMBI
u teppacsl ¢ OCJI-Bo3pactom 90—60 ThIC. JET.

BbiBoabl. Best Bugumas gacte paspesa 4eTBEpTUUHBIX 00pazoBaHuil paiioHa Uylickoi
U YJaraHckoill KOTIOBUH OTHOCHUTCS K CpPEIHEMY M BEpXHeMy Heoruielcrtoueny. Ilecku
BEPXOB OCKEHCKOW M OypolLBETHbIE IPaBUHHO-TaJICYHbIe 00pa30BaHus OalllKayCCKON CBUTHI
c(OpMHPOBATINCH B MHTEPBAjJEC MEXKIYy OKOHYAHUEM CPEIHEHEOIUICHCTOLEHOBOTO JIEIHU-
KOBbsSI M Ha4yaJIoM JIEJHUKOBbs IO3HETO HEOIulelcToleHa. MOpeHsl U BOIHO-JIETHUKOBBIE
oOpa3oBanus paspe3a YaraH u YiaaraHckoil KOTJIOBHHBI SBJISIOTCS Cl€aMU OJEICHEHUs
NepBOM MONOBUHBI Mo3AHEro Heorieicronena (100-60 TeiC. J€T), a JETHUKOBBIA KOM-
wiekc Yaran-Y3yHa — pe3ynpratoM mo3aHed (as3bl osieieHeHHs] KOHLA HeoIuieiicToleHa
(40-20 TbIC. NIET).

MUKPOBUOMOP®HbIA METOL UCCNIEAOBAHUA YETBEPTUYHbIX
OTNOMEHWI: BO3SMOXXHOCTU U OTPAHNYEHUNA

A.A. Nnonbesa

UIPAH, Mockea, golyevaaa@yandex.ru

MukpobuomMop(bl — MUKPOCKOIIMYECKUE YaCTUIbl OMOTEHHOM HpUpPOAbl: (DUTONUTHI,
IbUIbLIA, JUATOMOBBIE BOJOPOCIIH, CIUKYJbI IYOOK U mp. Takum oOpa3zoM, MUKPOOHOMOD-
GHBII MeToq BKJIOYaeT B ce0sl psA YacTHBIX aHanu30B. [Ipy KOMIIIEKCHOM IOJXOAE y4u-
THIBAETCsl MH(POPMALIMOHHAS POJIb KaXJ0ro M3 HUX. To ecTb MeTo[ MpeacTaBiseT coOon
COBOKYITHOCTb YaCTHBIX aHAJIM30B, IPOBOAUMBIX 110 €AMHON METOAMKE.
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OCHOBHBIMH KPUTEPUSMH, O3BOJISIOLIMMU UCIIOIb30BATh IAHHBIC YaCTHUIIBI (MUKPOOHO-
MOp(®BI) IPU UCCIIEI0BAHUH YETBEPTUYHBIX OTJIOKECHUH SIBIISIOTCS: OTHOCUTENIBHO ObICTPBIN
nepuo]; (GopMHPOBAHUS NIPU BHICOKOW YCTOMYMBOCTH BO BpeMEHH; crienuduieckas Mopho-
aorus. ITockoabKy MpaKTUYECKH B KaX/10M THUIIE JaHamadTa co3aeTcs CBOU, XapaKTepHbIe
TOJIBKO /7l HETO MUKPOOHOMOp(dHBII KoMILieke (Tabm. 1), XapakTepu3yroHHi TPUPOTHYIO
U IPUPOJHO-aHTPOIIOTEHHYIO Cpey MPOILIOro, CTAHOBUTCS BO3MOKHBIM IPOBOIUThH PEKOH-
CTPYKLHMH KaK TNI00ANbHBIX U MOCTETMEHHBIX, TaK U JIOKATbHBIX U KPATKOBPEMEHHBIX ATAIOB
pa3BuTHs JanamadroB npouutoro [[onsesa, 2008].

Tabnuya 1. CpaBHUTEIBHAS MTOTYKOJIMYIECTBEHHAS XapaKTEPHUCTHKA MHKPOOHOMOPd
B 3aBUCHMOCTH OT TeHE3HCa O0BEKTA UCCIICIOBAHUSI

Topd AJLtoBuit Canponens IlouBa KyﬂLTyP,HHﬁ

cJion
DUTONINUTEL Maino Marno Mamno/maOoTO | MHOTO MHoro
KyTtukynsiphsle ciienku MHoro Her Her MHoro MHoro
[IeuTBITa ¥ CTIOPHI Msoro Mamo Mamno/maoro | Mamo Maso/mMHOTO
JumatomoBbIe Bogopocan | Maito Her Msoro Mano/uer Mano/ser
Crmkyibl ry0ok Her Muoro Mauo Masno/uer Mauno/ner
L1cThI 3010TUCTBIX Her Her Muoro Her Majio/MHOTO
BOZOpOCIEH

Kak u mo60#t apyroit Mmeton, MUKpoOHOMOp(dHBIN UMeeT CBOM OrpaHndeHus. B ocHOB-
HOM OHH CBSI3aHbI C 9DO3MOHHBIMU HapYyLICHUSAMU JIFOOOT0 reHe3Hca, MOCKOIbKY IPH IOTepe
MEJIKO3eMa YHUUTOXAETCSd M €ro MUKpOOMOMOP(HBII KOMIUIEKC, U, CJIEJ0BaTeIbHO, BEChH
MHGOPMALMOHHBIA OJ0K 3aKioueHHbIH B HeM. JIr00oi Buj pacmamiku, TO €cTh Iepeme-
IIMBAaHUS MOYBBI, (OPMUPYET CMEIIAHHBIA KOMIUIEKC, COOTBETCTBEHHO IOCIIE0BaTeIbHAs
PEKOHCTPYKILMS Pa3BUTHUSA JIaHAIIAPTa HEBO3MOXKHA. AHAJIOTUYHBIM Pe3yJbTaT MOIydyaeTcs
IIPY BHECEHUU B MOYBY OpraHMuYecKuX yaoOpeHuil (HaBo3a). [Tockonbky HaBo3 oborarieH
MHUKpOOHOMOp(aMU, TO OTAEIUTh HUCXOAHBIM HAaOOp MUKPOOMOMOP( OT MPUBHECEHHOTO
HEBO3MOJKHO.

CrnenoBatenbHo, MUKpOOMOMOP(HBIA MeTon Haumbonee uMHPOpMATHBEH Hpu padoTe
C MPUPOAHBIMU JaHA(TaMH [0 CPABHEHUIO C aHTPOIIOTeHHbIMU. B 1to6oM ciyyae 3Has
BO3MOKHOCTH METO/Ia M YYMTBIBAas €ro OrpaHHuYEHMs, JeNaeTcs BO3MOXHBIM I10Jy4yaTb
HOBbIE 3HaHUS 00 UcTOpUM (GOpPMUPOBaHMS M (QYHKLMOHUPOBAHMS JIAHAAPTOB B 1EJIOM
U OTAETBbHBIX OTIOKEHUH B YaCTHOCTH.

Jluteparypa

1. I'onvesa A. A. MuxpobrnoMop¢HBIe KOMIUIEKCHI IPHPOIHBIX U aHTPOIIOT€HHBIX JIAHAIIA(TOB: TEHE3HUC, Te0-
rpa¢us, napopmannonHas pois, M.: Uzn-so JIKU, 2008, 238 c.
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SHTOMO®AYHA NO3AHEIO NNEUCTOLEHA NEPUMNALUAJIbHbIX
CTEMNEN BEPXHEIO NPNOBbA

A.A. l'ypuna®™ 2 H.N. AepukonsHckas’', P.FO. flydko’, A. A. Jlecanoeg’ > 4

TMCud2K CO PAH, Hosocubupck, auri.na@mail.ru
2Keml'Y, Kemeposo
SAnmrlY, BapHayn
4Try, Tomck

HacexoMmble — rpyIina >KUBbIX OpPraHU3MOB, OYEHb UYTKO PEarupyrolias Ha U3MEHEHUs
OKpY’Karolen cpenbl. MHOTHE U3 HUX, B OCOOCHHOCTH OTps[ xecTKOKphUIbie (Coleoptera),
XOPOIIO COXPAHSIOTCS B OECKUCIOPOAHBIX YCIOBHUIX OCAJOYHBIX MOPOI. AHAIH3 SKOJIOTUU
U MeCTOOOUTaHU BUIOB, OOHAPYKEHHBIX B MO3JHEM IUICHCTOIICHE, JaeT UCKIIOYUTEIHHO
HEHHYI0 HH(OPMAIUIO 1711 PEKOHCTPYKIUH JIaHAIA(THRIX ¥ KIMMAaTHYECKUX YCIOBUHN MPO-
uutoro. B xoxe uccnenoBanuii 3HTOMO(DAYHBI MO3AHETO TUIekcToleHa 3anaaHo-Cubupckoii
paBHuHBI B BepxueMm IIpuobne Obl1 0OHapyskeH psa MecToHaxoxaeHuil Ha peke OOb (Ka-
muctparuxa 24 438+350 1. 1., yopoBuno 19 444+ 150 n.H.) u ee nputokax: p. Yuk (byHs-
koBo 11 550+125 n.1.), p. Cy3yH (Cy3yn-1 21 190+500 n.H., Cy3yn-2 16 984+120 n.1.)
u p. Opna (Poranéso 16 8834120 n1.H.). I3yueHHbIe MECTOHAXOXKACHUS OTHOCATCS, OONb-
nieil yacThlo, K capranckomy onenenenuto (MUC-2) (bynbkoBo, Poranéso, lyOpoBuHoO,
Cy3yHn-1, Cy3yH-2) ¥ 4YaCTHYHO K OKOHYAHHMIO KapruHCKOro MexieqHukoBbs (MUC-3)
(Kanucrparuxa) mieiicronieHa. PaccmarpuBaeMble MECTOHAXOXKACHUS XapaKTEPU3YIOTCA
psaoM ocobeHHocTel: 1) Gonbias 4acTh BUOB, OOHAPYKEHHBIX B MECTOHAXOXKACHUSIX, OT-
CYTCTBYIOT B HACTOSILIEE BpEMsI B PErHOHE uccaeaoBanus. OHU CMECTUIIN apeabl K CEBEpY,
IOTY WM BOCTOKY; 2) MOA0OOHOE COueTaHUE BUOB HE MMEET COBPEMEHHBIX aHAJIOTOB; 3) BO
BCEX YHTOMOKOMILIEKCAX MPUCYTCTBYIOT BUJbI, OOUTAIOIINE HA 3aCOJCHHBIX TEPPUTOPUSIX;
4) abconoTHOE OOMBIIMHCTBO BUAOB OOMTAET Ha OTKPBITHIX JIaHAIIa(Tax CTEMHOr0, TYHIPO-
BOTO WJIU TYHAPO-CTEITHOTO TUIIA; 5) B SHTOMOKOMILIEKCAX MpeodaaiatoT aBa OIU3KUX BUAA
TONTOHOCUKOB pona Otiorhynchus — O. bardus v O. ursus; 6) BUIbl, OOIUTaTHO CBSI3aHHBIC
C IPEBECHON PaCTUTEILHOCTHIO, TUOO MOJHOCTHIO OTCYTCTBYIOT, JTMOO MPEICTABICHbI eH-
HUYHO.

[Ipu »TOM NpuUBENEHHBIE BBIIIE HTOMOKOMIUIEKCHI HE WACHTHYHBI Apyr apyry. Tak,
B SHTOMOKOMILIEKcax Ha p. Cy3yH A0 BUAOB, CBA3aHHBIX C IPEBECHBIMU NTOPOJIaMH, BBIIIIE,
yem B JlyOpoBuHo, bynbkoBo, Kanuctparuxe u Poranéso. 3To MOXKET 0OBSACHATHCS HATUYH-
eM HeboubIoro JecHoro pedyruyma B Mecte BrnajaeHus p. Cy3yH B p. O0b, B TO BpeMs, Kak
Ha OOJbIIel YacTH PaBHUHHOW TEPPUTOPUHU TOCIOJICTBOBAINA OTKPBITHIE TYHAPO-CTEIHBIC
nanamadTel. Hampotus, 1isi MecTOHaXokeHUSI ByHBKOBO — JIECHBIX KECTKOKPBLIBIX BbI-
SIBIIGHO HE OBLIO, YTO MOXET OOBSICHATHCS yAAIEHHOCTHIO OT KPYMHBIX peK. B sHTOMOKOM-
riekce Poranéso 107151 COTOHUAKOBBIX BUJIOB BBILIE, YEM B IPYTUX SHTOMOKOMILIEKCAX, IPU
9TOM, HaOIIOIAeTCsl MPAKTHUECKH TIOJTHOE OTCYTCTBUE TYHIPOBBIX BHJIOB.

Takum oOpa3oM, MpencTaBICHHBIE MAJICOIHTOMOKOMIUIEKCH IEMOHCTPUPYIOT HAJIU-
yre B mo3aHeM meictoueHe Bepxuero [lpnoObs enumHoi 3HTOMOGDAYHBI, HE HUMEIOMICH
COBPEMEHHBIX aHaJoroB. lIpu 3ToM, y KaKI0ro MECTOHAXOXKIEHUS MMEIOTCS HEKOTOpPbIE
OCOOCHHOCTU. DTO MOXKET OOBSCHATHCS OTIUYUSIMH TeorpaduuecKoro moiaokeHus, tado-
HOMHUEH (XapakTep BoIOeMa, IUIONIaJb OOJAcCTH CHOCA) WM Pa3HBIMU dTallaMH MepuoAa
MOXOJI0JJaHusl (PHTOMOKOMILIIEKC MeCTOHaxoxeHus KanucrpaTtuxa cOOTBETCTBYET OKOHYA-
HUIO KAPTUHCKOTO MEKJICAHUKOBBS — Hayaly CapTaHCKOTO IMOXOJIO/IaHUsl, SHTOMOKOMILIEKCHI
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Hy6poBuno, Cy3yn-1u Cy3yH-2 COOTBETCTBYIOT MAKCHMYMY IMOCJEIHETO OJICCHEHHs, JH-
TOMOKOMILIEKC PorasiéBo cooTBETCTBYET HAYAIbHOM (ha3e NerIAlnaliy, a SHTOMOKOMILIEKC
ByHBKOBO OTHOCHUTCS K CpeITHEMY JpHuacy).

Paboma evinonnena npu noooepoicke npoecpammsl GyHOAMEHMANLHBIX HAYYHBIX UCCIIe-
oosanuii (epanm Ne 1021051703269-9-1.6.12).

YCNEXU AATUPOBAHUA MOPCKUX OCAAKOB CEBEPHOIO
NEJOBUTOIO OKEAHA 1 EFO MOPEN

E.A. lycee’, A.B. Ky3Heuyoe? ®.E. Makcumoe®

' BHUWOkeaHzaeonoaus, CaHkm-Ilemepbype, gus-evgeny@yandex.ru
2UrTg PAH, CaHkm-lemepbype
3Cneéry, Cankm-emep6bypa

JlatnpoBaHue OTIOKEHUH OCaJ04YHOIO YeXJIa, CJIArarollero OBEPXHOCTh MOPCKOIO JIHA
apKTUYeCKUX Mopeil n ryOokoBogHo uyactu CeBepHoro JIenoBUTOro okeaHa, sIBISETCS
OJJHOM M3 BaXKHEMILINX 3a/1a4 HE TOJIBKO JUISl LIEJIEH re0I0rnueckoro KapTUpoBaHus, HO U JUIs
paciudpoBkr naneoreorpaduu MO3JHEr0 KailHO30s1 ApKTuUKU. buoctparurpadpuueckue
METObI JUIsl OIIPEJENICHNS BO3pacTa IUIMOLEH-YETBEPTUYHbBIX OTJIOKEHUI APKTUKH HE NpU-
MEHUMBI U3-3a TOT0, YTO OTCYTCTBYIOT PYKOBOJSAIIUE OPraHUUYECKUE OCTATKH, IIO3BOJISIOLINE
pacwIeHUTb 0CaJ0YHbIN Yexosl. MeTonbl «a0COMIOTHOIO» JaTUPOBAaHUS UMEIOT 3HAYUTENb-
HbI€ OrpaHndeHus. PaanoyrepoaHblii MeTo ] He MPUMEHHUM K ocaikaM, c(hopMUpOBaBLIIMMCS
6osiee 30 Thic et Ha3a. [lomynspHble B HAaCTOSIIEE BPEMsI METO/IbI ONTUKO-CTUMYIUPOBAH-
Hoi momuHecueHMu OSL TpeOyroT GONbLIOro KOIMYecTBa MaTepuaa JJs AaTUPOBAHUS
U METOIMYECKH HE MPUTOAHBI ISl ONpeesieHHs] BO3pacTa IIyOOKOBOJIHBIX OCAJKOB M3-32
OTCYTCTBHMSI 3aCBETKHU IIE€PE OTIOKEHUEM YACTHIL] HA JIHO.

OnHUM U3 aNbTEPHATUBHBIX METO/IOB «a0COIIOTHOTO» IaTUPOBAHUS OCAJIKOB MUOIICHA,
IUIMOLIEHA, T'eJIa3us U D0IUIEHCTOLEHA MOKET BBICTYIIaTh CTPOHLMEBAsI U30TOIIHAS XEMOCTpa-
turpadus SIS, kotopas ucnosnbsyer orHoureHned’Sr/%Sr MopcKkKX pakoBUH, 3aXOPOHEHHBIX
in situ [Ky3nenoB u ap., 2012]. DToT MeToa yCHEUIHO MPUMEHSJICS Kak JJs J0IIeicTo-
LICHOBBIX pa3pe30B Ha Cyllle, TaK M JJs [TyOOKOBOJHBIX MOPCKHX OCAJKOB Ha MOJHITUU
Menneneesa [['yceB u np., 2017] u xpedbte HopaBunia. AHanu3 HM30TOMHOTO cOCTaBa Sr
(dopamuHu(pep U3 HECKOJIIBKUX Ma4yeK J0Ka3al UX CPEeAHEHEOIIeHCTOLEHOBbIM BO3pacT, YTo
[103BOJIWJIO NIPUBA3aTh TOPU3OHTHI C MATEPUAJIOM JIEOBOIO Pa3HOCA B KOHKPETHBIX KOJIOHKAX
K M30TONHOM 1Kkaje. Pa3paboTanHas HaMH BO3pacTHasi MOZAEIb OTJIMYAETCS OT MOAEIH, 110-
nynsapHoit B Esponie n CIIIA. Ilo HammM 1aHHBIM, CKOPOCTH YE€TBEPTUYHOM CEIUMEHTAUU
Ha noAHsATUM MeHeneeBa BappupytoT OT 1 10 5 MM B ThICSUY JIET, B TO BPEMs KaK 3HAYCHUS
CKOPOCTH OCAJKOHAKOIIJICHHSI, OIIPECIICHHBIE 3al1aJHBIMU YUYEHBIMU, COCTABIISAIOT CAHTUME-
TPBI U JaK€ JEUUMETPHI B THICAUY JIET.

Ocaznku apKTUYECKMX MOPEM 4acTO OTIArajuch B yCIOBUAX 3HAUUTEIBHOTO OIPECHEHUS
MOPCKHUX BOJ, YTO MPUBOAMIIO K OTCYTCTBHIO YCIOBUHM Ul KPUCTATU3ALMH KapOOHATHBIX
pakoBUHOK (hopamuHH]ep, OCTPAKOJ U MOPCKUX MOJUTIOCKOB. [loaToMy st onpeneneHus
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BO3pAacTa HEOIUICHCTOLIEHOBBIX OCAJIKOB UCIOJb3YETCsl TaK HA3bIBAEMbI MOHUEBBIH METOJ
(136bITo4HOr0?* Th). M3MepsieTcss HECKOIBLKO 00Pa3loB MOPCKUX OCAJIKOB IO BEPTHKAIIb-
HOMY NpOQUIIIO, B pe3y/bTaTe Yero paccuuThiBaeTcsi Bo3pacT. Hamu onpenenen cpenHeHe-
oreiicroneHoBbIi Bo3pacT (~180 Teic. 1eT) Mopckux mnH Boctouno-Cubupckoro mMops
B €r0 BHEIIHEH 4acTH, a TAKKe MO3JHEHEOIICHCTOLIEHOBBIN — /1151 0CaIKOB MOAHATHS MeH-
neneesa [['yceB u ap., 2013].

Jlureparypa

1. I'yces E. A., Makcumos @. E. u np. Ctparurpadus noHHbIX ocaakoB [lonusatis Menaeneena (CeBepHsiii Jle-
noBUTHIN okean) // Jlokmaaer PAH. 2013. T. 450. Ne 5. C. 573-578.

2.Iyces E. A., Ky3neyog A. b. n np. CKOpOCTb H YCIIOBHSI HAKOTUICHHUS MTO3THEKAMHO30UCKIX 0caaKoB [lomHaTHs
Mengeneesa: Sr-nzoronHas u §'*0-xemocrparurpadus // Jloxmamsr PAH. 2017. T. 473. Ne 3. C. 336-340.

3. Kysneyos A. B., Cemuxamos M. A., ['opoxoe Y. M. V3oTomHBII cocTaB Sr B Bogax MHUPOBOTO OKeaHa, OKpa-
WHHBIX ¥ BHYTPEHHUX MOpEil: BO3SMOKHOCTH M OTPaHUYCHHUS Sr-H30TOMHON XemocTparturpaduu // Ctpatu-
rpa¢us. ['eomn. xoppemsmus. 2012. T. 20. Ne 6. C. 3—-19.

MOJUTIOCKN CPEQHErO-NO3AHENO NMIENCTOLEHA U TOJIOLLEHA
N PEKOHCTPYKLUA NANIEOOBCTAHOBOK CEBEPHOI BPETAHU
(OPAHLMA)

I.A. Janykanoea, E. M. Ocunoea

NI YouL| PAH, Yeha, danukalova@ufaras.ru

OO60011eHbI HccTeNoBaHUS CPEAHE-TTO3IHETIIICHCTOIICHOBBIX U TOJIOIEHOBBIX KOMILIEK-
COB Ha3eMHBIX U MOPCKHX MOJLIIOCKOB M3 M3yueHHbIX B 2006-2019 rr. MmecToHaxoXaeHui
Hanrya, JlaytBuns, Cenrumo, bpea, Ilerto, Jlapamau, Hleppros, xxepcu (nmponus Jlamanmn,
O®pannus). Jlana npuBs3Ka KOMILJIEKCOB K MECTHBIM CTpaTurpapuueckuM MoApasaeaeHusIM
U MOKa3aHa MX KOPPENALHS C POCCUKMCKON M 3amaJHOEBPONEHCKON cTparturpaduyeckumu
mikanamu (Tabnuia). PakoBUHBI MOJUTIOCKOB HAKAIUTUBAIKNCH B OTJIOKECHHSIX CPETHETO IJIeii-
croneHa (popmauus Hantya), Bepxuero ruieiicronena (¢popmauuu Jlayrsuis, [Topr MopBan,
Cab6np 1’Op ne Ile), a Taxke rononena. [lo cocraBy OTIOKEHUS MPEACTaBICHBI MTECKAMH,
néccamu, CyTIIMHKaMHU (TTOYBBI, CKIIOHOBBIE OTIOKEHUS).

Bunbl MOTIOCKOB OBbLTH KIACCU(UIIUPOBAHBI B COOTBETCTBHH C UX COBPEMEHHBIMU
9KOJIOTHYECKUMHU MIPEANOYTEHUSIMU 110 TEMIIepaType, BIAXKHOCTH U PACTUTEIILHOMY MTOKPOBY
Y Ha OCHOBE TUX CBEJICHUH MPOBEACHBI MATEOIKOJOTHIECKUE PEKOHCTPYKITUH.

OmHUM U3 OTKPBITUN TMPOBEICHHBIX HCCIEAOBAaHUN SBIsETCS OOHapyKeHue B Jéccax
CPEIHETO IJIeHCTOIeHa TPEX AU300B MOTEIUICHUS B TEUSHHE MO3AHEro 3aanus (popmanus
Hantya) (Tabnuua).

Paboma evinonnena 6 pamkax 2ocyoapcmeennoii 6100xcemmnou memvt Ne FMRS-2025-
0013.
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TPABEPTUHbI TOPHOTO AJITAA: SHAYEHUE ANA NAJNIEOKJIMMATA
N CENCMOTEKTOHUKHA

E.B. feee’ ?, C.H. Kox?, 3.B. Cokon’®

TMHIT CO PAH, Hosocubupck, deevev!@yandex.ru
2HrY, Hosocubupck
SUIM CO PAH, Hoeocubupck

Tpaseptunsl CeBepo-BocTounoro Anras 006pa3yroT MaJIOMOIIHbIE TOKPOBBI U KaCKaIbl
BUJAMMOM MPOTSKEHHOCTBIO 10 JE€CATKOB METPOB. TpaBepTHUHBI MPEACTABISAIOT COOOM Mo-
pHCTBIE TIOPOJIbI, COAEPKaT (PayHUCTUUECKUE U PACTUTENbHBIE OCTATKU U TCEBAOMOP(HO3bI
[0 HUM, LIEMEHTUPYIOT OTJIOXKEHHUsl HaAMONMEHHBIX Teppac p. bus. B ux ¢opmupoBanun
BOKPYT MaJIOACOUTHBIX XOJOAHBIX UCTOYHUKOB yYacTBYIOT HOA3EMHbIE TOPOBO-IJIACTOBBIE
BOJIbl BOJOHOCHBIX TOPHU30HTOB YETBEPTHUHBIX AJUIFOBUAJIBHBIX OTIOXKEHUH. Boawl ume-
IOT METEOTeHHbIN reHe3uc. M30TomHo-nerkuil coctaB yriepojaa ruapokapOOHaT-uOHA BOJ
u CaCO, (8"3C-11,7...-8,8 %0 VPDB) TpaBepTUHOB 00y CIOBIEH JOMUHUPYOLIMM BKJIAIOM
nouBeHHOro (6uoreHHoro) CO,, HCTOUHUKOM KOTOPOTO MOTYT OBbITh paclpoCTpaHEeHHbIE Ha
9TOH TEPPUTOPUM YEPHO3EMbI C BBICOKUM cofepkaHueM rymyca. OcoOEeHHOCTH H30TOI-
HOTO COCTaBa KUCJIOpOa Kanbluta TpaBepTuHoB (—19,1...—14,3 % VPDB §'%0), ¢ oxnoii
CTOPOHBI, YKJIABIBAIOTCS B OOIIMI TPEH 00erdenus n3otonHoro cocrasa 8680 ¢ poctom
KOHTHMHEHTAJIbHOCTH KJIMMaTa B TOJIOLIEHE [0 MEpe YJIaleHUsl OT ATIaHTHYECKOro rnoodepe-
#Kbs1. C JIpyroii CTOpOHBI, yBenMueHue 3Ha4eHui §'°0 B psiay BO3pACTHOM psijly TPABEPTUHOB
(~11,0 tBIC. 1. H.— ~1,9 THIC. ]I. H. — COBPEMEHHBIE) YKa3bIBACT HA 00IIlee YBETUUYCHUE CPe/-
HET0JI0BOE KOJINYECTBO OCAJIKOB B PETUOHE HA MPOTSKEHUH TOJIOLICHA.

BblsiBieHHBIE B BBICOKOCEHCMHUYHON FOr0-BOCTOYHOM 4acTu AnTas TPaBEpTUHOBBIE
T€Ja, paclpOCTPaHEHHBIE BJIOJIb 30H AKTUBHBIX Pa3JIOMOB, MMEIOT MOILHOCTb OT IEPBBIX
10 50 M u npotskeHHoCTh 10 800 M. TpaBepTHHBI LIEMEHTHPYIOT 00JOMOYHBIN MaTepual
TEHETHUYECKU PA3HbIX OTIIOKEHH ¢ 00pa3oBaHUEM OpeKUnii, KOHIJIOMEPATOB U I1€CYAHUKOB.
Ux CaCO, xapakrepu3yeTcss WHBIM HM30TONHbIM cocraBom: 8°C =-29...1,6% VPDB;
8'%0 = -15,0...—12,9%0 VPDB. Heo0Xx0muMbIM yCIOBUEM MOSABIEHUS TAKMX TPABEPTHHOB
SBJISICTCSI HAJTMYKME JUIMTEIbHOE BPEMsl 3aXOPOHEHHBIX B KapOOHATHBIX KOJIJIEKTOpax MeTe-
OpHBIX BOJ. TpUIrrepoM pa3BUTHs TPABEPTUHOBBIX CUCTEM SBIIAIOTCA 3emieTpscenus. [lpu
3eMJIETPSICEHUSAX BOJIb PA3JIOMOB BO3HUKAIOT 30HbI TPEIIMHOBATOCTH, Y€PE3 KOTOPbIE (PUIIh-
TPYIOTCSI BOCXOSIIUE TOTOKH XOJIOJHBIX TPABEPTUHOOOPA3YIOLINX PACTBOPOB U3 KOJIJIEKTO-
POB. YCTaHOBJIEHO, YTO BO3PACThl CUIIBHBIX NAJIE03EMIIETPSCEHUI U AIIM3010B TPaBEPTUHOO-
OpaszoBaHUsl COOTBETCTBYIOT Ha pyOexkax 1,3, 3,4-4,6,4,6-5,9, 6,3, 7,1, 7,5 ThIC. 1. H. DTaIbl
TpaBepTUHOOOpa3oBaHus ¢ Bozpactamu 9,5 u 11,0 ThIC. 1. H. YKJIQJBIBAIOTCS B BO3PACTHOU
JMana3oH CUJIbHOM najieocericMruuHOCTH peruona ¢ 8,0 1o 16,0 Teic. 1. H. TpaBepTUHbI C BO3-
pacramu 123 u 400 TbIC.J1. H. MAPKUPYIOT CEMCMUUYECKHUE MOABHKKH, CIIPOBOLIMPOBAHHBIE
M30CTaTUYECKOM peakUueil 36MHOM KOPbl Ha CHATHE JIEJHUKOBOM HAarpy3KH U CBsSI3aHHBIE
¢ HauboJiee MHTEHCUBHOM (ha30il KalfHO30HCKOT0 ropo0Opa30BaHUsl COOTBETCTBEHHO. Takum
o0pa3oM, paguoMeTpUUecKre BO3pacThl KapOoHATOB TpaBepTHHOB FOro-Bocrounoro Au-
Tas SABJISIOTCS HE3aBUCHUMBIM MHCTPYMEHTOM JaTUPOBAHUS MAJIECO3EMIIETPSCEHUN PErroHa.
B Toxe Bpemsi, BO3pacTbl 00pa30BaHus TPAaBEPTUHOBBIX KOMIIJIEKCOB COBIIA/IAIOT C TEIUIBIMU
U BIQKHBIMH KauMmatudeckumu nepuoaamu (MUC-1, MUC-5¢. MUC-11).

Paboma evinonnena 6 pamkax cocyoapcmeennozo 3aoanuss UHI'T CO PAH (npoexm
FWZZ-2022-0001) u HI'M CO PAH (npoexm 122041400176-0).
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MHOTOC/NIOVUHbIA MONMEHHbIA NAMATHUK HEOJINTA-DHEOJIUTA
PAKYLUEYHbIN AP (HUXKHUI JOH):
®OPMUPOBAHUE NINTOJIOTMYECKUX OTJIOXKEHUIA
N CTPYKTYPA KYJIbTYPHbIX CJIOEB

E.B. fJon6yHoea’, A.J1. AnekcaHdpoeckuli?, 1. Lmanda®, M. Kummens®,
A.H. Ma3sypkeeud’, 1.[. ®ponoe’, A.A. lonbeea?, M. B. CabnuH®,
A.O. Acbkeeg’, A.B. lManmeneea®

"locydapcmeeHHbili Spmumax, CaHkm-llemepbype, katier@mail.ru
2WI" PAH, Mockea
3SWHemumym eeoepacpuu MNAH, Kpakos
4JlodsuHckuti yHusepcumem, J1003b
STVIH PAH, Mockea
83UH PAH, Ca+Hkm-lTemepbypa
"WIMN3H AH PT, KazaHb

Pakymeunsiii SIp — MHOrOCHOMHOE CTpaTUPULIUPOBAHHOE TOMMEHHOE MOCEICHUE C ce-
pUSAMH NOTPEOCHHBIX MOYB — ABJSETCS OJHUM U3 ATAJOHHBIX MOCEIEHYECKUX NaMSITHUKOB
CTETNHOM 30HbI A30BO-YEepHOMOPCKOTO peruoHa HeoJlnTa—Heo-3HeonuTa (6—5 ThIC. 10 H.3.).
HwxHss rpaHuua paHHero Heosuta (ferminus post quem) Ha HUCCIEIOBAHHOM Y4acTKe
MapKHUpyeTcsi BpeMeHeM (OPMHUPOBAHUS MOACTHIAIOLIMX OTIOKEHUH, 110 KOTOPBIM ObLIa
nosyuyeHa OCJI-naTupoBka — OKOJIO BTOPOM MOJOBHUHBI 7 ThIC. O H.3. — Hadyaja 6 ThIC. 110
H.3. Cepua AMC natupoBOK, IOJIy4€HHAs 110 KOCTSM >KMBOTHBIX U3 HOBBIX PAcKOIIOK, I10-
3BOJISIET JAaTUPOBATh HUKHUHI OT/ZIE] TOJIIM PAHHEHEOIUTUYECKUX CII0EB (paKylIeqHOspCKast
KyJbTYpa) Y3KUM XPOHOJIOTHYECKHM MHTEPBAJIOM B HECKOJIBKO JECATHIICTHH 0ko1o 5600 .
710 H.3. ApXeoi0ru3anus KyJIbTypPHBIX OCTaTKOB B 3TO BPEMs MPOUCXOAMIIA OYEHb OBICTPO,
CTEpHJIbHBIE NIPOCIIONKY TeCcKa, pa3iessiolue uX, He 00pa3yloT 3HaUUTeIbHbIE BPEMEHHbIE
xuarycol. Paznuuue B KOJIMYECTBE, MOIIHOCTH U XapaKTePe KYJIBTYPHBIX CIIOEB YKa3bIBACT
Ha MHOTOKPAaTHOE 3aCEJICHUE B PAMKax y3KOI0 XPOHOJIOIMYECKOIO MHTEpBaJla CEBEPHOU
OKOHEYHOCTH COBPEMEHHOI'O OCTPOBA B paHHEM HEOIUTE. JIOCTATOYHO CII0KHO OIPENEINUTh
CKOPOCTb HAKOIUICHUs PAHHEHEOIUTUYECKUX KYJIBTYPHBIX HAIlJIACTOBAHWM, KOTOPbIE MOIUIU
MIPOUCXOIUTh KaK 3a OIMH CE30H, TaK M, BO3MOXHO, 3a OoJiee JUINTENIbHBIA MPOMEXYTOK
BpeMeHU. M3MeHeHHe CTPYKTypbl OCBOEHUS MTPUOPEKHOM 30HBI OT HEOOIBIIUX MO IIOLIAAN
XO3SIICTBEHHBIX ILUIOIIAJ0K, HHOIA BBIMOILECHHBIX CTBOPKAMHM PAKOBHH M IIPUIIETAOLINX
K HUM XO3SMCTBEHHBIM SIMaM K JXKWJIBIM KOMIUIEKCAM C INIMHAHBIMU BBIMOCTKaMU IIOJIOB
Y TIOKPBITBIMU O0Ma3KO0# MOBEPXHOCTH CTEH/KPBIILHU MPOUCXOAMT 332 OUEHb HEOOJIBILION Bpe-
MEHHOU IpoMeXyTOK. OCHOBHbBIE HaXOIKH KEPAMMKH, KOTOpasi OTHOCUTCS K HEO-DHEOIUTY
(HMXKHEOHCKAs KyJIbTypa) ObLIM 3a(hUKCUPOBAHbI B KYJIBTYPHBIX cllogx 2—5. B cioe 4 u 5
OHU MPOCTUPAIOTCS B OTHOPOIHOM JIMTOJIOTMUECKOM F'OPU30HTE PAKOBHH Viviparus, KOTOpPbIN
NepeKphIBaeT paHHEeHeoauTuyeckue ciaou. OcobeHHoCcTH (OPMHUPOBAHUS 3TOTO TOPU3OHTA
MOIJIN OBbITh CBSI3aHbI C JIAHAIAPTHBIMU U3MEHEHUSIMH, HA YTO YKa3bIBaeT OTCYTCTBUE CTe-
PUIIBHBIX IIPOCIOEK AJUTFOBUAIIBHOIO MIPOUCXOKICHUS.

JUisi peKOHCTPYKIMH YCIOBUN OOpa30BaHUs JIMTOJIOTMYECKUX CIIOEB, OCOOCHHOCTEH
AaHamadTOB M BOJHOTO peKUMa ObUIM MPOBEACHBI MYIBTHIMCIMIIMHAPHBIC HCCIIE10Ba-
Hus. beun 3amoxkeHsl cTpaturpaduueckue paspesbl U packKollbl, OTKyAa ObL1a oToOpaHa
cepusi 00pa3loB U NPOBEACHBI IT'PAHYIOMETPUUYECKIE aHAINU3bI, IOTEPH NP MPOKATUBAHUY,
PEeHTIeH-(IIyOpEeCLEHTHbIM aHaau3, aHaJu3bl (UTOJUTOB, OCTATKOB YIJIEH, YCTaHOBJIEHBI
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BUbI pakoBuH, BbinosiHeHO OCJI 1 AMC-natupoBanue, HUugbl A1 UCCIEJOBAHUS MUKPO-
Mopdororuu cioes. [lomyueHHble JaHHbBIE ObLTU COMOCTABICHBI C pe3yIbTaTaMU aHAJIN30B
¢dayHucTueckoro Habopa U 0cOOEHHOCTEH apXeoJOrHueCKUX KOHTEKCTOB.

Hccnedosanue evinonneno npu noooepocke Poccuiickoeo nayunoco ¢gonoa (npoexm
Ne 25-28-00937 «Om oxomnuxog-cobupameneii Heo1uma K cKOmo8ooam dHeONUMuUIecKoll
anoxu 6 Huowcnem [lodonve: apxeonocuueckue, OUOMONEKYNAPHbIE U NANEOIKONOSUYECKUE
uccneoo8anus (Ha OCHoge IMAaNOHHO020 namamuuka Pakyweunwiil Sp)».

BYNKAHUYECKUE MNEMJbl B PA3BPE3AX MAJIEOJINTUYECKUX
CTOAHOK HA CEBEPHOM KABKA3E

B.B. flopoHu4es’, JI. B. lonoeaHoea’, B. A. Jenbmoeuy?, E. B. JopoHuyeea’

TAHO «Jlabopamopusi doucmopuu», CaHkm-llemep6bype, labprehistory@yandex.ru
2[eogpusuyeckas obcepsamopus «bopok» MD3 PAH, noc. Bopok, Sipocnasckas obrnacme,
tselm@mail.ru

KaBka3 sBisieTCsl akTUBHOM BYJKAHWYECKOM NPOBUHLMEN, I11€ U1 YETBEPTUYHOIO IIe-
puoaa ObLI COCTABIICH Karamor, BKitodarommii 74 BynkaHa [JleGene, Bamakuaze, 2014].
OKCIUI03UBHBIN XapakTep oTMeueH 11 13 u3 Hux. B pa3pes3ax najieoquTHUeCcKUX CTOSHOK Ha
CeBepHoM KaBkase BBISBICHBI OTJIOKEHUS, COAEPIKALIME BylIKaHMUeCcKuil nenein. [lepuoasl
BYJIKAHHU3Ma CUHXPOHM3HUPYIOTCS € TNI00ATbHBIMU MOXOIOJAHUSMH, YXYALICHUE M1aT€03KO0II0-
UM IPUBOAMIIO JETIOMYJISILMY WM K IEPEPBIBAM B 3aCEJIEHUU PETrMOHA IPEBHUM YEJIOBEKOM.

Onnum 13 Haubolee IPEBHUX SABISIETCA ByJIKaHMYeckuil nenen B cioe 18 (Ar39Ar40:
ok. 200 ThIc. 1. H.) nemeps! JIacok, pacronokeHHON Ha paccTostHUM 15 kM oT BynkaHa Kasz-
6ek. B CeBepo-Bocrounom [IpudyepHoMOpbe ByJIKaHUYECKUI nernen oOHapyeH Ha KOHTAaKTe
cnoeB 5/2 (TL: 112422 Teic. 1. H.) — 6/1 AxmTeipckoii nemepsl. C moxonogaHueM XeitH-
pux 6 (70—60 TbIC. JI. H.) CHHXPOHU3UPYETCS BYJIKAHUYECKUIA Terel B coe 4—2 AXIITHIPCKON
Helepbl, OH COOTHOCUTCS ¢ M3BepKeHueM DibOpyca ok. 72 Teic.i.H. Ilemen B cioe 6A
(OSL: 60+3 u 49+3 T1bIC. 1. H.) rpoTa Capamk-Uyko B [Ipuansbpycbe MOXKET NPOUCXOAUTH
OT M3BEPKEHUS MUPOKIACTUYECKUM MaTepuajIoM JalluTOBOTro cocTaBa DnbOpyca uimn Kaz-
Oeka, OH MoMajaeT B 30HY MEPEKPBITUS MUPOKIACTHUECKOIO MaTeprana 000MX BYJIKAHOB.

Otan ByJIKaHU3Ma, KOTOPbI CUHXPOHU3UPYETCS C IMI0OAJIbHBIM MOXOJIOJaHUeM XeHH-
pux 5 (4846 TbIC.J)1.H.), ObIT M3y4YeH Ha TPEX MHOTOCIOWHBIX MAJCOJUTHUYECKUX CTOSH-
kax: B ciosix 2B1(ESR-nara: 38,4+2.,6 teic.;1.H.) u 2A (ESR Bo3pact: 40,8+ 1,3 ThIC. 1. H.
u panuoyrieponusiit: 41,5+ 1,4 teic. 1. H. (OxA-21829) u >46,1 (OxA-21828) Me3maiickoii
nemiepsl, cinoe 4C crosaku Xamkox 2 (OCJI-nata: 4743 ThiC. 7. H.) U B KOHTAaKTe cloeB 2—3
u 2-2 crosuku bapanaxa 4 (OSL nmara: 38,6+4.,4 Tbic.)1.H.). 3ydueHue 3TUX OTIIOKEHUN
U COCTaBa BYJIKAHMYECKOTO TIeIjia, 0Ka3ao, YTo Mereia UMeeT KUCIbIM (Oau3Kuil K anzae-
3UTO-AALIUTOBOMY) cocTaB. OHM MO cocTaBy OJIM3KHM K aHAE3HMJALMTOBBIM JaBaM BYJIKaHa
Tami-TeGe, pacrnonoXeHHOro K ceBepo-3amnary oT Diap0pyca, U JallUTOBBIM JIaBaM B JIOJHHE
p. Manka Ha ceBepHOM CKJIOHE DibOpyca, kotopble uMmetoT II1P-nats! o kBapiy 39,0+ 5,0
nu 45,3+2,8-43,4+9,3 ThIC. 1. H., COOTBETCTBEHHO.
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[lepuon BynkaHU3Ma, KOTOPBIA COOTHOCUTCS C INI0OAIBHBIM MOX0JIOfaHHEM XeHHpuX 4
(40-38 ThIC. 1. H.) pukcupyetcs Ha CeBepHoM KaBkase Ha pyOeke SII0XHU CPeIHEro U BEpXHETo
naneonuTa B cioe 1D Me3smaiickoii nemiepsl, Ui KOTOPOro a0COIIOTHBIE 1aThl OTCYTCTBYIOT,
HO BpeMsi €ro 00pa30BaHusl MOKET ObITh OIPE/e/IEHO Ha OCHOBAHUY JIaT [Tl HHPKEJIXKAIETO
ciost 2 (ok. 43,741 teic. 1. H. o paguoyriepoay u DIIP narel okono 39-39,6 ThIc. 1. H.) ¥ Ha
OCHOBaHMHU JaTHpoBaHus nepekpeipatoiiero cios 1C (ok. 40/39 kan. ThIC.JI. H. 110 paguoy-
mepony). Ilo 1aHHBIM MUKPOPEHTTEHOCIIEKTPAIbHOIO aHanu3a nemned cios 1D no xumuue-
CKOMY COCTaBy MO’KHO OTHECTH K BBICOKOKAJIMEBBIM 0azajbTaM — aH/IE€3UTOBBIM Oa3alibTaM.
OTH NOpoAbI XapakTepHbl Ui ByiakaHuToB KazOeka. DopMHpOBaHUE ITOTO CIIOS CBSI3aHO
C By/lKaHH4YecKUM u3BepkeHreM KazOeka ok. 40 Thic.1.H. Ilo BpeMeHH OH Koppenupyercs
C BYJIKAHMUECKOM KaTacTpodoii rmodansHoro Macirada —usBepxkenueM dnerpeiickux nomnen
ok. 40 teic. 1. H. B cioe 4 rpora Capamx-Uyko ObLI BBISIBIEH BYJIKAHUUECKUH METeN, KOTOPbIN
oTIMYaeTcs oT nermyioB ciost 1D Me3malickoil nemiepsl, XoTst umeeT Onn3kuii Bozpact (OSL:
43+3 n41+3 ThIC. 1. H.). BEposTHO, OH CBsI3aH ¢ ApyruM u3BepxeHneM. OIHUM U3 BO3MOXK-
HBIX UCTOYHHKOB THX MEIJIOB MOT ObITh DIIbOpYC, /Ul KOTOPOTO ONPEAEICHO U3BEPKEHHE
BospacTtoMm Oonee 30 Toic. 1. H. [Jlebenes, Bamakunze, 2014]. Bynkanuueckuil nemnen ObLI
Takxe oOHapyeH B ciioe 3—2 AXmTeipckoit neuepsl (ok. 40 ThIc. 1. H.)

Camble no3aHKE MPOSBICHUS ByJIKaHU3Ma OOHapykeHbl B cioe 9 rpota Cocpyko, Byi-
KaHWYECKOE CTEKJIO U3 KOTOPOT'O CBA3aHO C U3BEP)KEHUSIMU JIaB aHJE3UJALIUTOBOTO COCTABA.
Crnoit 9 moxer natuposarbes oK. 15—16 Tbic. 1. H. Brimenexamuii cinoi 8, rop. 12 umeer
narel: 16 190+340 u 15 570+780 kaun. 1. H. o paguoymiepony. st rop. 2 HuKenexalero
cinost 10 garer C14: 15 070+ 610 kan. 1. H. Bo3pact citost 9 MOXXET COOTHOCUTBCSI € JIABOBBIMU
norokaMu Dnbopyca, qarupyromumucs: A3-21-22 —ok. 15 teic. 1. H. o K—Ar narupoBaHuo
[JIebenes u ap., 2005].

Paboma evinonnena npu noooeporcke PH®, npoexmur Ne 22-78-10120 u 24-18-00971

NMPUPOAHDBIE OBCTAHOBKW KBAPTEPA
N ®OPMUPOBAHUE MECTOPOXAEHWIA YTTIEBOAOPO4OB
HA KOHTUHEHTAJIbHbIX OKPAUHAX

B.A. Apywuy,
'MH PAH, Mockea, vdruschits@yandex. ru

B mocnenHue rozupl OTKPHITO HECKOIBKO MECTOPOKIAEHHM YITIEBOAOPOAOB HA KOHTH-
HeHTanbHBIX OKpanHax (KO), chopMupoBaHHBIX B TeUeHHE yeTBepTHYHOrO nepuoaa. OHu
PacIoNIOKEHbI B PA3IUYHBIX KIMMAaTHYECKUX M T'€0JUHAMUYECKUX 0oO0cTaHoBKaX. KpymHble
YeTBEPTUYHbIE CKOIUICHUS YITIEBOJOPOAOB OTKPHITHl B MEKCUKAaHCKOM 3ailuBe (He(Tb, Ta3,
Mexay ryounamu 64-2019 M, Bo3pacTt — kBaprtep), B Mopsix CeBepHoMm u HopBexckom
(ra3, rryounsl 81-384 M, Bo3pacT — 30IJIeCTOLIEH, CPEAHUI HEOIIEHCTOLEH), B CEBEpHOI
yactu Anpuaruyeckoro mMops (ras, 20-50 m, Bo3pacT — renasuii), B I0ro-BOCTOYHOIN yacTu
Cpenuzemnoro mops (ra3, mryounsl 500-1500 M, Bo3pact — renasuii), Ha KO o. Cepam
(ned1h, rryounsl 5-600 M, Bo3pacT— KBapTep), Ha ceBepo-3amagHoM Ieiabde o. bopHeo
(ra3, mmy6ouna 90 M, Bo3pacT KBapTep), Ha BHellHeM mienbge 3anuBa [lamya (ras, nryOuHbI
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98189, Bo3pacT— renazuii). 3anexu He(TH U raza KBapTepa pacrooKeHbl B 1€IbTOBBIX 00-
pa3oBaHMAX OeperoBoii 30HbI, Kpas 1enbda, B IEJHUKOBBIX OcajKax 1enbda, B TypOUIUTaX,
OTJIOKEHHBIX Ha Ienb(e, Ha KOHTUHEHTAJIBHOM CKJIOHE M €T0 MOJHOXUU.

Peruosnsl, rne HaxXo#ATCs TaKUe 3aJ€XKH, UMEIOT OOIME M OTIMYHBIC YepPThl Pa3BUTHUSA
B KBapTepe. CoBNaJaroUIMMKU XapaKTEPUCTUKAMMU SIBJISIOTCS HAJIMYME MOIIHOTO MCTOYHMKA
obnomouHoro marepuaia (B Onuzoctu o KO) u nukianueckue KIMMaTuuecKue n3MEeHEeHMUS.
D10 MOXET OBITh JIeIHUK (KOHTHHEHTAJIbHAsi OKpanHa ceBepo-3anaga EBpormbl), wim peku,
HPUHOCSIIUE OTPOMHBIN 00BEM MaTepHualla pa3IMyHOrO COCTaBa, B COCTaB KOTOPOI'O BXOAUT
Y JIEJIHUKOBOE BELIECTBO, U IIPOAYKThl YETBEPTUUHON BylnkaHUUeckon aesreapHocTd. Ha KO
AKKyMYJIMPYIOTCSI 3HAYUTEJIbHbIE MOIIHOCTH YE€TBEPTUYHBIX OTJIOKEHUI. PUTMBI KiIMMaTH-
4eCKMX U3MEHEHUH 1 KoJleOaHUsl YPOBHS OKe€aHa BbI3bIBAIOT MYJIbCAIIMHM B 00bEME U COCTaBe
TEpPPUIreHHOTo BellecTBa, nocrynatomero Ha KO. Konebanusi ypoBHsS OkeaHa SIBISIOTCS
OZIHUM U3 (PaKTOPOB, OTBEYAIOIIUM 32 MECTOIOIOKEHHE MECTOPOXKICHHSL.

l'eonunamuyeckas 0OCTaHOBKaA ONpe/IelisieT YHUKAIbHOCTh PETHOHA € 3aJIe)KaMu KBapTe-
pa. HacTh MecTopoXx/IeHUI HaxonuTCs B OacceitHax (oprania mo3aHero KaitHoszos. Moounu-
3alUs MaTepHrala MPOMCXOIUT 3a CYET SPO3UU CKJIAAUaTO-HAABUTOBBIX MOSICOB (B HEKOTOPBIX
CIIydYasix ¢ Hamu4ueMm JenHukoB), oopamisitomux KO (ceBep Anpuaruku, KO ceBepo-BocTo-
ka 0. Cepam, KO ceBepo-3anana o. bopueo, KO roro-socroka o. HoBast I'Bunest). J{puxenune
9THX TOSICOB B KBapTEpE CO3AAET YCIOBUS Al GOpMUPOBaHUS JIoByIIEeK. OCOOEHHOE MECTO
3aHUMAIOT COJISIHbIE MUHU-0acCeiHbI, KOTOpbIe 00pa30BaIKCh B KBAPTEPE U MPOIOJIKAIOT 3a-
HOJHATHCS Ha COBpEMEHHOM 3Tare (MeKCUKaHCKU 3a11B, KOHYC BbiHOCa p. Hun). Tpanzut
TEPPUTEHHOI0 MaTepualla OCYLIeCTBIsAETCs (IIIOBUATBHBIMU TEUEHUSIMH, MyTHEBBIMU U JIPY-
IMMU BUJIAMHU I'PAaBUTALIMOHHBIX MOTOKOB. HaHOCHI (hOpMUPYIOT 1€1bThI, KOHYCBl BBIHOCA
WIN 3aII0JHSIOT 0oJiee JPEeBHUE KaHAJbl CTOKA, /1€ U HAXOAATCS KOJUIEKTOPBI.

Takum 00pa3zoM, MeCTOPOXKIEHHs YIIIEBOAOPOIOB OOpa3ylOTCs MpPU CYIECTBOBAHUU
TMUTAaHTCKOTO OJMM3KOro MCTOYHMKA 00JI0MOYHOro Mmarepuaina. PacnpeneneHue marepuana,
npUBOJsIIee K 00pa30BaHUIO KOJIJIEKTOPOB U MOKPBIIIEK, IPOMCXOIUT M0]] BIUSHUEM H3ME-
HEHUH MPUPOAHBIX 0OCTAHOBOK KBapTepa U 'e0JUHAMUKU PETHOHA.

Paboma noocomoenena npu gunancosoii nodoepoicke cyocuouu no meme 20c3a0auus.

Ne FMMG-2023-0010.

HOBbIE MATHUTOCTPATUTPA®UNYECKUE PENEPDI
B JIECCOBO-MOYBEHHbIX CEPUAX BOCTOYHOIO
NPEAKABKA3bA (PA3PE3 «OTKA3HOE»)

B.W. flydaHoea’, E. A. KoncmanmuHoe?, A. M. MaceHko', H.B. Cbivyee?

"M®3 PAH, Mockea, varyanich1212@gmail.com
2UI" PAH, Mockea, eakonstantinov@yandex.ru

Marnutoctparurpadus néccoBo-nouBeHHbx cepuil (JIIIC), ocHoBaHHas Ha BBIsBIIE-
HUM B OCAJIOYHBIX pa3pe3ax reOMarHUTHBIX COOBITUH IIaHETApHOTO MaciuTaba — MHBEpCU
U DKCKYpPCOB, TPAaJULMOHHO HCIOJB3YETCs KaK OJMH U3 OCHOBHBIX METOIOB Ul peule-
HUS 3a71a4 xpoHocTpaturpaduyeckoro pacwienenus JIIIC u ux xoppensuuu. B npenenax
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[IpenkaBka3ckoro pervoHa OJHUM M3 Haubosee MPEACTaBUTENIBHBIX M JIOCTYMHBIX IS
U3y4eHHUs JECCOBO-IIOUBEHHBIX DPa3pe3oB sBisieTcs paspe3 OtkasHoe. IlepBas marnuro-
crparurpapudeckas xapakrepuctuka JIIIC B paspeze Otkaznoe ¢ unrepsaiom 0,5-2,0 m
6bu1a nonydena C. C. @aycrosbsiM u E. M. Bupunoii B 1980—-1990-¢ rT. 1o KepHY CKBa>KUHBI
[@aycroB, Bupuna, 2001]. YkazaHHbIMH Hccae10BaTeNsIMU ObUIa YCTaHOBIIEHA CMEHA 30X
MarHuTHOH moisipHocTu Marysma-bpronec (M/B), uyTo mo3Bonuino 0003HAYUTH B pa3pese
XpOHOCTpaTUrpaduyecKoe MoJIoKeHUEe TPaHULIbl H0IIeHCTOLeHa U HeotulelcTolieHa. OiHa-
KO, JieTaJbHble MArHUTOCTpATUrpauueKkre UCCIeI0BAHNS HA COBPEMEHHOM METOUYECKOM
YPOBHE Ha JAaHHOM Pa3pe3€ /10 HACTOSAIIEr0 BPEMEHHU HE IIPOBOIUIINCH.

C uenpro Moiay4yeHUs AETAJIBHOM IaJeOMarHUTHOM XapaKTEpUCTUKH paspe3a OTkasz-
Hoe B 2023-2024 rr. U3 cTeHKH Kapbepa Ha Oepery OTKa3HEHCKOrO BOJOXpaHMJIHUILA
(44,17° c. 1., 43,51° B.1.) HaMu ObLT BBIIIOJHEH OTOOP OPUEHTHUPOBAHHBIX TOPHBIM KOMIIa-
coM 1mTydoB (20 x 15 x 10 cm) ¢ uaTepBanom 15-20 cM 1o Bcel MOLTHOCTH pa3pesa U Helpe-
PBIBHBIN 0TOOp (Kaxkable 2 cM) TYy(OB U3 Haubosee NepCreKTUBHBIX HHTEPBAJIOB pa3pesa.
[NaneomaruutHas xoywtekuus uz JIIIC B pa3zpese Otkaznoe coctasuia 3440 o6pasios ¢ 898
cTpaTurpauiyeckux ypoBHEH.

B pesynbrare mpoBeneHHBIX MarHUTOCTPATUTPA(QUUECKUX UCCIECIOBAHUM, BBIMOJIHSB-
IIMXCSl COTNIacHO cTaHnapTHbIM Metoaukam [Tauxe, 2010] B Jlaboparopuu [naBHoro reo-
MarHuTHOro nojis u nerpomarHerusma M®3 PAH, B néccoBo-mouBeHHOM cepuu pazpesa
OTka3HOE HaMU HAJIeKHO 3a()MKCUPOBAHBI TPU T€OMArHUTHBIX COOBITHS: IPEKYPC MHBEPCUU
Marysma-bpronec (~794 Teic. et), cMeHa nonsgpHoctu M/b (~773-780 TbIc. 11eT), a Takxke
reoMarHuTHeIN 3kckypce bur Jloct (~540 Thic. net) [Channell et al., 2020].

Cpemu néccoBbix paszpe3oB EBponbl npekypce unsepcun M/b u skckype bur Jloct Ha-
JIe)KHO BbIsIBIICHBI BrepBble. [lomyuennas it paspe3a OTka3zHOe MarHUTOCTpaTUrpaduye-
CKasl XapaKTEepPUCTHUKA BBICOKOTO PA3PELIEHUS OTKPHIBAET BOSMOXKHOCTD ISl PELICHNUs 3a/1a4
JIeTaIbHOro XpoHocTparurpaduueckoro pacuierenus JIIIC, a Takxke pernoHandbHbIX U IJI0-
OaNbHBIX KOPPEISALMMA ¢ JPyTUMH 0CaJOYHBIMU pa3pe3aMH.

Paboma eévinonnena 6 pamkax 2ocyoapcmeennoeo 3aoanus UD3 PAH.

Jluteparypa

@aycmog C.C., Bupuna E. 1. O crpaturpaduydeckoM IMOJOXKEHUU TpaHuisl Marysma-bpionec B néccoBoii
¢dopmanuu Pycckoit paBHuHEI // BroneTeHs KOMICCHH 110 U3yYEHHUIO YeTBePTHYHOTO nepruoaa, 2001, Ne 64,
c.22-31.

Tauxe, L. Essentials of Paleomagnetism. Geological Magazine. Berkeley: University of California Press, 2010,
Vol. 147 (6), 489 p.

Channell J. E. T, Singer B.S., Jicha B. R. Timing of Quaternary geomagnetic reversals and excursions in vol-
canic and sedimentary archives // Quat. Sci. Rev, 2020, V. 228, p. 106114.
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CEMCMOCTPATUTPA®UA YETBEPTUYHDbIX OTJIOXKEHUIA
BEPUHIOBA NPOJIUBA N AHAAbIPCKOI'O 3AJIUBA

B. A. XXamolida, A. KO. Cepzees, JI. M. BydaHoe, []. B. Pabuyk, . C. ®amees,
A.T. Mpuzopbes, U.A. HeeauH, M. A. MycmadpuH, E. C. Hocesu4

UHemumym KapnuHckozo, CaHkm-lemepbype, Viadimir_Zhamoida@karpinskyinstitute.ru

B xone peiica HUC «MBan Kupee» B 2021 r. mo nporpamme I'TK-1000 BbInoaHeHbI
KOMILJIEKCHBIE pa0OThI ¢ UCIIOIB30BAaHUEM CEMCMOaKyCTUYECKOTO TPOMUINPOBAHUS, MHOTO-
Jy4€BOTO AXOJOTUPOBAHUS, TUPOIIOKAIIMU OOKOBOTO 0030pa U AOHHOTO npobdooTdopa. [Ipu
00paboTKe JaHHBIX YYUTHIBAIUCH APXMBHBIE MaTepUabl F€OJIOTHYECKO CheMKH Iienbda
M-0a 1:200 000, nposenennoii [II'O «CeBmopreonorus» B 1980-1987 rr.

UeTBepTHUHbIE OTJIOKEHHUS B CEBEpO-3araHON yacTu bepuHroBa Mops pa3BUTHI MOY-
TH noBceMmecTHO. Ha ceiicMuyeckux paspe3ax yCTOMUMBO BBIAECISIOTCA MSATh CEHCMOTOIIIL
(CCT), cOOTHOCHUMBIX C IUIMOLICH-YE€TBEPTUUHBIMU OTiAOKeHusMu. B 2021 r. ompoOosa-
HBbl C HCIIOJIb30BaHHEM BHOPOTPYOKH BCE BBIJCIIEHHBIE CEMCMOTOIMIIM, 32 UCKIIOYCHHEM
CCT 4.

Ceiicmotomma CCT 4 xapakrepusyercs cyOmapaielbHbIMU MPOTSHKEHHBIMH aKyCTH-
YeCKMMU TPaHUIIAMH, KPOME TOT0, (PUKCUPYIOTCS CMELICHHsSI CIIOEB, BEPOSITHO, CBSI3aHHBIC
¢ pa3pbiBHbIMU HapyweHussMHu. Kposisa omioxxennit CCT 4 BpineneHa 1o rpaHuiie Hecorna-
CHsl M 4acTo ocliokHeHa Bpe3amu. MoutHocts omnoxkenuit CCT 4 B 3anuBe Kpecra noctura-
et 170 M, Ha ceBepe AHAIBIPCKOTO 3aJIMBa 3TU OTJIOKEHUs BbIKIMHUBatOTCs. [1o pe3ynbsratam
KOMIUTIEKCHBIX aHAJTMTHYECKHUX MCCIIeIOBAaHUN, PUBEICHHBIM B HEOMYOJIMKOBAHHBIX OTYETaX
[IT"O «CeBmopreonorus», omnoxenust CCT 4 oTHeCeHbl K MOPCKUM OTJIOKEHUSIM TLTUOLIEH —
PaHHEHEOIUIEHCTOLIEHOBOIO BO3pacTa.

Ceiicmoronma CCT 3 BbiienseTcs B pa3pes3e NIpeUMyIIECTBEHHO Ha 50 M HMXKE ypOBHS
MOpS U OTIIMYAETCS CIIOKHON HHPPACTPYKTYPOIl 3aIICH, YTO OCOOEHHO YETKO MPOSIBISIETCS
IpU yBEJIMYCHUH MOIIHOCTH clarapmux ee omiokeHuit (6omee 30-40 m). ConmocraBiss
OTpa)karollue TOPU30HTHI U BHYTpeHHUe oTrpaxaromue nosepxHoctu CCT 3 ¢ rmobanpHOM
KPUBOM M3MEHEHUS YPOBHS MOPS, MOXKHO JIOMYCTUTh, YTO OHM COOTBETCTBYIOT Hamboiee
MOIIIHBIM PETpeccusiM MOps, OOYyCJIOBJICHHBIM IMOXOJOAAHUSIMH KIUMara B CpPEIHEM He-
OILICHCTOLICHE.

IOxnee m. HaBapun u B 3anuBe Kpecra nokansHo BbiaeneHa ceiicmoronma CCT G,
nepekpsriBatomass CCT 3. B 3anuBe Kpecra 17151 Hee XxapaKTepHbl XaOTUUHbIE BHYTPEHHUE
OTpaKeHHUs, a 3a €ro IMmpeleiamMu OTMedYarTcs uemryiyarsie knuHodopmbl. [1o dopme re-
onornueckux Ten CCT G HamoMuHaer rpsibl CO CPE3aHHOM BEPXYIIKOM, UX MOIIHOCTb
nocturaet 26 M. CCT G oTHeceHa K JEIHUKOBBIM OTIOXKEHUsIM. B AHanbIpckoM 3anuBe
OTJIOXKEHHsI 9TOH celicMOTOoMIHU (OPMUPOBATIUCH B KOHLIE CpeiHero Heoreicronena (glly).
B bepunrosom nposnuse cericmoroniy CCT G’ ckopee MOXKHO OTHECTH KO BTOPOM CTYIIEHU
no3aHero Heorieicrouena (glIL,).

CCT 2 BBINONHSET JIOKAJIbHbIE TOHMKEHHSI B KPOBJIE HIDKENEKAIIUX TOJI U B CBOEM
OCHOBAHHUU XapaKTEPU3yETCs OTPAKAIOIIMMH I'PaHUL[AMU, IOBTOPSIOIIMMHU T'€OMETPHUIO MO/~
ctunatouiero Ol ¥ BbINOJIaXUBAKOLIMMHUCS BBEPX O pa3pesy. B ciiyyae noBbIIEHHBIX MOIII-
HocTei, nocturaromux 40 M u 6onee, onoxkenus CCT 2 pa3aenstorcs Ha Be TOATOJIIIH,
KOTOpPbIE€ HAKAIIMBAJIUCH, BEPOSITHO, B MOPCKUX YCIIOBUAX B MEPUOJIbI MOTEIJICHUS KJIMMaTa
BO BpeMs IEPBOM U TPETHEN YaCTEW MO3HET0 HEOIUIEMCTOLECHA.
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Otnoxenns CCT 1 BeHuaroT pazpe3 KBapTepa OT KOHIIA HEOIJIEUCTOLIEHA 10 HACTOSILIErO
BPEMEHM, T.€. IEPUOJ OT KOHTUHEHTAJIBHBIX YCIOBUN OKOHYAHHUS IOCIEIHEN JIETHUKOBOMI
SII0XH J10 COBPEMEHHBIX MOPCKHUX.

Ananuz 0aHHBIX CEUCMOAaKYCMUYecKo20 NpopUAUPOSAHUs OCYUWeCmEleH NPU NOOOEPIHCKe
epanma PH® Ne 24-77-100358.

MAJIEOTEOITPA®UA CEBEPOABUHCKOIO PETMUOHA
B KOHLE CPEAHEIO U NO3AHEM HEOMJIEMCTOLEHE

H.E. 3apeukas, [. B. bapaHoe, A. O. YmkuHa, A. B. [NlaHuUH
Ul PAH, Mockea, n_zaretskaya@inbox.ru

CeBepOIBUHCKUI PETHMOH PACIIONOKEH Ha ceBepo-BOcTOKe EBpOMbI U BKIIOYAET B ceOs
6acceitn p. CesepHoii J[BuHBI ¢ KpynHbIMM IpuTokamu Beruernoil, CyxoHoil u Baroii.
Hecmorpst Ha Gonee uem 125-1€THIOI0 UCTOPUIO €TO M3YyUYEHHs OH SIBJISIETCS apeHOM KOH-
LENTyaJlbHbIX IIPOTUBOPEUYN B BOIPOCAX MHOKECTBEHHOCTH IO3HEHEOILIEHCTOLEHOBBIX
OJIeICHEHUH, UX TPAHUL U (POPMUPOBAHMS OOILMPHBIX MOAIPYAHBIX MPUIEIHUKOBBIX 03€P.
[ToaToMy 1LienbIO UCCieioBaHUs ObLIa PEKOHCTPYKIHS HCTOPUU IPUPOIHON CPEAbl U XPOHO-
JIOrMYECKOM MOCIEA0BaTeIbHOCTH Pa3HOPAHTOBBIX Majieoreorpaduueckux COObITHI pernoHa
B KOHIIE CPEJHETO U B IIO3JHEM HEOIUIEHCTOLIEHE. B pe3ynbrare NpuMEHEHMs pa3InyHbIX
METOJOB IIOJY4YE€HBbl HOBBIE JaHHBIE, PEKOHCTPYUPYIOLIUE €r0 HCTOPUIO 3a IOCIEIHHE
200 ThICAY JIET.

CeBEepOABUHCKUII pPETrMOH NPAKTUYECKH IIOJHOCTBIO IIOKPBIBAJICSA BBIYETOICKUM
(MUC 6) oneneHeHueM, KpoMe €ro KpaHero ro-BOCTOYHOro (¢pparmeHta — BepxHeBblue-
rOJICKOM HU3MEHHOCTH, B KOTOPOH Yy Kpas jieHuKa B iepuoa ~ 170—140 teic. 1. H. hopmupo-
BaJICs MOJIPYAHBINA MPUIIETHUKOBBINA OacceliH ¢ peBepcuBHBIM cToKoM B Kacnuii. Berueros-
CKO€ OJIe/IeHEeHHE ObUIO MOCIeIHUM NEepeKphIBAaBIIMM OacceiiH ogHoMMeHHoW peku. [Tocne
ero aerpaznanuu B koHiie MUC 6 HuzoBbs p. CeBepHoii J[BUHBI ObIIN 3aTOIUIEHBI BOAaMU 00-
peanibHOU TpaHcrpeccuu (>133—104 ThIC. 11. H.), KOTOpask pacpoCTpaHsIach MO J0JUHE PEKH
10 ycTbs p. Baru u nanee BBepx 1o ee nonune Ha ~140 kM. Ilo nonune camoii CeBepHOit
JIBUHBI BbIILIE YCThs p. Baru 6opeanbHas TpaHcrpeccus He NpoHMKaia, U B Berueroacko-Ce-
BepoABUHCKON (uroBranbHOM cucteme 120—102 ThIC. 1. H. CyIIECTBOBAIH MEXKJICTHHUKOBBIC
YCIIOBHSA C aJUTFOBHAJILHBIMU M OOJIOTHBIMU O0OCTaHOBKaMM OCaJIKOHAKOIUIeHUs. Bce panee
C/IeJIaHHBIe B ATOM PETMOHE MHOTOYHMCICHHbIE PEKOHCTPYKUMHU paHHeBangaickux (MUC
5d—MMUC 4) oneneHenuil He MOATBEPAUIHCS.

HecmoTpst Ha oTCcyTCTBHE NOJHOLICHHBIX MaJIe0OAPXHUBOB, coOpaHHas W3 (parMeHTOB
aeronuck O6b130Bckoro (MUC 3) mHTepcTaauana no3Bojiuia peKOHCTPYUPOBaTh €ro Mpak-
TUYECKU HENPEPBIBHYIO MCTOPUIO U BBIIEIUTh HE MeHee 12 3Mu300B MOTEIUIEHUN U II0-
xonoganuii. Bo Bpemsa MUC 2 u nocneanero oneneHeHus B npenenax nojiuH CeBepHOU
JlBuHbBI 1 Baru B npuiieIHUKOBOM IVISLIMOM30CTaTHYECKOM Mporude popMUpOBaIUCh MOA-
NpyAHbIE IPUIIETHUKOBBIE OAaCCEeHbI, KOTOpbIE MpocTUpaInch He Oonee yem Ha 120—150 km
BBEpPX 10 TEUEHUIO, U HE NPUBOIWIM K PECTPYKTypHU3allMM CUCTEM CTOKA. B BepxoBbsAX
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coBpeMeHHOM p. CyXOHBI U3-32 00pa30BaHUs MPHIICAHUKOBOTO Mporubda chopMupoBaioch
IIPWIEIHUKOBOE 03€pO, a TAKXKE MPOU30LLIA NEPECTPOMKA CUCTEMBI CTOKA U Pa3/ClICHUE
peku Ha 3ananHyro U Bocrounyro Cyxonsl; [1aBHbIN Bogopaszaen Boctouno-EBponeiickoit
pPaBHMHBI IepeceKal AOJIMHY CyOMepUAHOHAIBHO B paiioHe ycTbs p. Y drioru. Bpems cy-
LIECTBOBAaHUS MOANPYAHBIX NPUWIEAHUKOBBIX 03ep — 20—15,5 TbIC.J1.H. — MOXHO CUUTaTh
JIOKaJIbHBIM MAaKCUMYMOM IOCJeHEro oneaeHeHus CeBeponBUHCKOro pernona. Ilpennaras-
LIMECS paHee PEKOHCTPYKLMH IIPOABUKCHUSA JICAHUKOBBIX JIONACTEN B JOJIMHBI P. Bbryerasl
u Baru, ¢opmupoBanus obmmpHoro IIJIM o3epa u ero peBepcuBHOro CToKa B OacceiiH
Kacnus ve noarBepauince. Jlerpaganus MOCIEAHETO OJEACHEHMS], PE3KUE KIIMMAaTHYECKUE
Kosie0aHus B MO3/IHEJICIHUKOBbE Y MOIIHBINA CTOK ITPUBEIH K MEPEMEIICHUIO OOJIBIINX MacC
PBIXJIOTO MaTepHalla, a BETPOBAasi aKTMBHOCTb M OTCYTCTBHME CIUIOLIHOIO PAaCTUTEIBHOIO
IIOKPOBA — K UX MEPEOTIOKeHHIO B meproa 17—10 Thic. 1. H. 1 00pa30BaHUIO0 MOLIHBIX 30-
JIOBBIX TIOKPOBOB U KPYMHBIX (OPM.
Hccneoosanus evinonnenst 6 pamkax npoekma PH® Ne 22-17-00259 (npoonenue).

O MOLWHOCTU N CTPOEHUU O3EPHO-BOJIOTHbIX OTJIOXEHUI
KOT/IOBUHbI CAPCKOI'O BOJIOTA (APOCJIABCKAA OBJIACTb)
B CBETE HOBbIX TEOOU3UYECKUX AAHHbIX

A.Jl. 3axapos, E. A. KoHcmaHmuHoe, U.I". LLlopkyHoe,
P.C. lllyxeocmoe, A.Il. Op4yeHkoO

Ul PAH, Mockea, alzakharov@igras.ru

CoBpeMeHHBIE HUCCIEOBAaHUSl CTAIKHBAIOTCA C OTPaAaHUYCHHUSIMH, OOYyCIOBICHHBIMU
(bparMeHTapHOCTBI0O U HEIOCTAaTOYHOW [eTanu3alfeil JaHHBIX O CTPOSHUU OCaI0YHOTO
yexja Boctouno-EBponelickoil paBHUHBL. JTO 3aTpyAHSAET aHAIN3 KPATKOBPEMEHHBIX KIIH-
MaTUYECKUX SIBJICHMI (TaKuX Kak coObITus JlaHncropa-duirepa), peKOHCTPYKIIUIO SBOIIOIHH
BEYHOI MEpP3JI0ThI, a TAKXKE M3y4YeHHE M00aTbHBIX KIMMATHYECKUX U3MEHEHUN B MO3IHEM
HeoreiicTonieHe. B Xoie aHanm3a cyTHUKOBBIX AaHHBIX Capckoe 0050TO, paHee HE HC-
CJIeIOBaHHOE, OBUIO HMICHTHU(UIIMPOBAHO KaK ONTHUMAJbHBIM OOBEKT sl 0TOOpa Herpe-
PBIBHOM KOJIOHKH O3€pPHBIX OTIIOKEHUH. Ero yHHKanbHOCTH 00yCIOBIIEHA PACIIONIOKEHUEM
Ha BepmuHe bopucorneOckoil BO3BBINIEHHOCTH, C(HOPMHUPOBAHHON KOHEYHOMOPEHHBIMU
CTPYKTypaMu MOCKOBCKOT'O OJIEZIEHEHUSI (COOTBETCTBYIOILIETO MOPCKOM M30TOMHOM CTaauu
6). ObmupHas miomaab KOTIOBUHBI (3,2 KM?) MPH OTHOCHUTEIHHO MajoM BOIOCOOPHOM
Oacceitne (10,5 kM?) MUHUMH3UPYET BIUSHUE JIOKAIBHON PO3UHM HA MEXIYpPEYHBIX MPO-
CTPAHCTBaX M CHIXKAET BEPOSTHOCTH (OPMUPOBAHHS CTPATUTPAPUUECKUX HECOTIACHIA
B JIOHHBIX OCaJKaXx.

B pamkax uccrnenoBaHus, HalpaBIEHHOTO Ha MOJIy4yeHUe KepHa Bo3pactoM 10 130 TeIC.
JeT, B IEHTPaJbHOW YacTu 00J0Ta paHee HaMH OBbLIU MPOBEIEHBI OypoBble pabOTHI, 10-
NOJHEHHbBIE deKTpoToMorpaduueckumu (OT) uccrenoBaHusMu BAONb Tpoduiei depes
CKBa)KMHBI. B HacTosieil paboTe mpeacTaBieHbl HOBbIE JaHHBIC O XapaKTepe 3arOoTHEHUS
KOTJIOBUHBI Capckoro 60510Ta ¥ morpe0eHHOM JIETHUKOBOM pernbede.
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[Tpensiaymee DT-npodunupoBanue, BKIOUABIIEE J1BA yYaCTKa MPOTAKEHHOCTBIO OKO-
70 1 KM KaKIbli, BHISIBUIO KOHTPACTHBIA MOrpeOEeHHBIN penbed JTeTHUKOBBIX OTIOKEHHH,
3aneraronmii Ha nryounax ot 20 10 50 M o noBepXHOCThIO 60s10Ta. [lomydeHHBIX JaHHBIX
0Ka3aJI0Ch HEIOCTATOYHO IS ONIpeJIeNIEHUs] KOHKPETHOr o MOATHIIA penbeda U ero reHesuca.
HoBble uccnenoBanus BKIIOYAIOT NPoAOIDKeHUE npouutoronnux DT-mpoduieil B 10kHOM
U 3arajHoM HalpaBJICHUsX, a TaKkKe MPpOo(UINPOBAHUE Yepe3 3arajHblil 3aJ1B U BEPXOBbE
nonunel peku Capbl B paiione ee uctoka u3z Capckoro 6osora. Bee npogunu, BeIOIHEHHBIE
¢ ucnosnb3oBanueM cranuuu CKAJIA-48K12, Obuin ponyOinpoBaHbl reopailapHoOil CheM-
kol ¢ anreHHamu 50 I'n u 250 I'n kommuiekca OKO-3.

Hecmortpst Ha coxpanstonuecs “Oeible NATHA B HOKPBITUN ChEMKOM KOTJIOBUHBI, MOX-
HO ¢ OoJblIel YBEPEHHOCTBIO MPEIoNaraTh erpaaluio B €e mpeesax sjipa norpe0eHHOro
MEpTBOTrO JbJa. bike K ceBepHON 4acTH pacrosiarajach HauboJsiee MOIIHAs €ro YacTb, YTO
00yciioBIII0 (POPMHUPOBAHUE KOHTPACTHOTO peibeda. CTOK TajbIX BOJA MPOUCXOIMI B Ha-
MIPaBJICHUHU C CeBepa Ha 0T U Mo nepudepun KOTIIOBUHBI, YTO MPHUBEIO K BHIPABHUBAHUIO €€
OKPaHH U FO)KHOU IOJIOBUHBI.

Paboma evinonnena 6 pavkax epanma PH® 23-77-10063 « Pekoncmpykyus npupoOoHuix
COObIMULL NO BLICOKOPAZPEUAIOUUM CEOUMEHMAYUOHHBIM Naneoapxueam yeumpa Bocmou-
Ho-Eeponeiickoii pasnunsl 3a nocieonue 25 moicsay jemy.

NO3AHEYETBEPTUYHbIE AEGOPMALUU
LIEHTPAJIbHO KAMYATCKOW JEMPECCUU

E.A. 3eneHuH’, M. H. Kupsikoea?, B.B. lNloHomapeea’®

"IH PAH, Mockea, egorzelenin@mail.ru
2Mry, Mocksa
3UHcmumym eynkaromnoauu u ceticmonoauu JBO PAH, lNMemponaenosck-Kamyamckudi

[TonyctpoB Kamuarka — 061acTh pa3BUTUSL aKTMUBHBIX TEKTOHMYECKUX IporeccoB. OT-
CTyHaHKE 30HbI CYOIYKILIMH, TaK Ha3bIBA€MbIil poJlI03K, 00ycaaBauBaeT olliee nornepeyHoe
pacTshKeHue 3eMHOM Kopbl mosyocTpoBa. [ledopmanuu penbeda moayocTpoBa CBA3BIBAIOT
CO B3aMMHBIM I€peMelIeHUEeM OJI0KOB, pa3/IelIeHHbIX 30HaAMU aKTHUBHBIX pa3ioMoB. Pe3yib-
TAaTOM HEOTEKTOHWYECKHX IBMKEHHH cTano o0ocobieHue KpymnHeHmux MopdoCTpyKTyp
nonyoctpoBa: CpenunHoro xpe6ta, Llentpanbnoii Kamuarckoit nenpeccuun (LIK/I) u Boc-
TOYHBIX XpEOTOB.

LK/ — acummeTpuuHblii rpabeH, OrpaHUYEHHBI C BOCTOKa KpymnHeimend Boctou-
Ho-Kamuarckoil 30HOH pa3iaoMoB. BIUlOoTh 10 HACTOSILEr0o BPEMEHM CUMTAJIOCH, YTO BCE
aktuBHbIe neopmannu LIK/] npuypouens! k 31oii 30He. Mopdomerpuyeckuii anamus u red-
POXPOHOJIOTHYECKOE TaTUpOBaHUE GOpM pelibeda MO3BOIUIN BBIIBUTh 00IaCTH MHTEHCHB-
Horo onyckanus LIK/[ B mo3nHeueTBepTHUHOE BpeMsi, KOTOpPBIE YKa3bIBaIOT Ha OoJiee CIoxk-
HBIA pexuM nedopMHUpOBaHUs LEHTpalbHOH KamuaTku, yem cuuTanock paHslie. B Bepx-
HeM TedeHuu peku Kamyarku BbIsiBIE€Ha 007acTh CHM)KEHHBIX YKJIOHOB M IMOBBIIIEHHON
U3BUJIMCTOCTH PyClla — OTKJIMK Ha MpoJoJDKarolieecs nporudaHnyue, He KOMIEHCUPOBAHHOE
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ocasnkamu. CeBepHasi rpaHulia 001acTH NPOruOaHus MOJUYEPKHYTa cepuell HHCEeIbOepros.
Hwmxe no teyenuto p. Kamuarka nedopMupoBaHbl OOHaKEHHs CPEIHEIICHCTOLEHOBBIX
03epHbIX oTIoKeHUH. B sipe JlnaromuroBom BOJIM3M noc. JJOTMHOBKA AUATOMUTBI MOHOKIIH-
HaJibHO HakJoHeHbl Ha CC3. [ledopmaniuy MMEIOT OCTCEAUMEHTAIIMOHHBIN XapakTep U 1Mo
KHHEMAaTUKe COOTBETCTBYIOT (uiekcype HaJ copocoBbiM ycTynom. Ha mupore KiroueBckoit
IpymIiel ByJlkaHOB acuMMeTpuyHoe nporubanue LIK/[ cmemaer pycio p. Kamuarku k Boc-
TOYHOMY Kparo JOJHMHBI HECMOTpPsI Ha MPeoOJaJaloNMii CTOK HAHOCOB C BYJIKAHUYECKHX
HOCTPOEK K BOCTOKY OT JJOJMHBI.

B wnenom, nomyuyeHHble JaHHBIE CBHETENILCTBYIOT O TOM, YTO IMO3HEYETBEPTHYHBIC
nepopmanuu LIKJ[ He MoryT ObITh BbI3BaHBbI MUCKIIOYMTEIBHO MOABHXKaMH 10 Bocrtou-
Ho-Kamuartckoil 30He pazinomoB. bonee BeposiTHo, uto LIK/] pa3BuBaeTcs Kak 3arojHeHHas
ocaJIkaMU cepusi apajuiebHbIX IPaOEHOB, aHATOIMYHbIX CTPYKTYpaM MpoBUHIUHN bacceii-
HOB U XpeOTOB.

HOBbIE JAHHbIE O BO3PACTE YETBEPTUYHbIX OTJIOXKEHUIA
B KYPTAKCKOM CTPATOTUNMUYECKOM PAVOHE CPELQHEIO EHUCESA
(CEBEPO-MUHYCUHCKAA KOTJIOBUHA)

n.[4. 3onbHukoe’, A.B. BopoduH?, E. A. Mapkoea?, E.A. dunamoe’,
A.M. Knemenmseg®

"MIF'M CO PAH, Hosocubupck, zol@igm.nsc.ru
2NBPuXK YpO PAH, EkamepuHbype
3U3K CO PAH, Wpkymck

Kyprakckuii paiion pacnonoxen B CeBepo-MUHYCHHCKON BIIaAMHE HA CEBEPO-BOCTOKE
Anrae-CasHcKo#l ropHOi 00s1acTH. 3/1€Ch ONKCaHa Cepusl Pa3pe30B YETBEPTUUHBIX OTIIONKE-
HUI, BO3pAcT KOTOPBIX OXBAaTbIBAa€T Bech IuieicToueH [po3noB u ap., 2005], 4ro BaxHO
JUis 0OOCHOBAHUS CTPATOTUIIOB MPU OOHOBJICHUH PErMOHAILHON CTpaTurpauyeckoi cxe-
Mbl. OcoOBIii MHTEpEC MPEACTaBIAIOT CPeHE U HU)KHEUYETBEPTUUHBIE OTIOXKeHus. Jlerom
2024 r 6bUIM MPOBEJCHBI PACKOIIOUHBIE U TPOMBIBOYHBIE PaOOTHI JUIsl OTY4YEHUSI KOCTHBIX
OCTAaTKOB MEJIKMX MIIEKONMTAIOIIMX Ha ABYX pa3pe3ax Kyprakckoro crparoTMnuyeckoro
paiioHa: bepexekoBo-5 m Packon-1 mo Ha3BaHMSAM pacuuCTOK, NPUHATHIX B [/Ipo3nos
u ap., 2005].

B paspese bepexekoBo-5 n3ydeHa BepxHeropckas cybaspalibHas TOJILA, MPEICTaB-
JIeHHAsl JETIOBUEM, COJU(IIOKCHEM M aJVIOXTOHHBIMH HaMBIBHBIMU HayieornoyBamu. U3
OTJIOKEHUH TOJNIIM IOJY4YEH MAJICOHTOJIOTMYECKUN MaTepuall U BIIEPBBIE ONMCAH COCTaB
(ayHbI MEJTKUX MJIEKONUTAIOMIMX. SO dayHbI COCTABIIAIOT BUbI BO3PACTHOIO HHTEPBAIA,
conocraBuMoro ¢ Bpemenem ot MUC-16 no MUC-14 (6uoxpon MQR 5 mo: Baurenreiim,
Tecakos, 2008). JIumpe B onHON mpobe M3 CeMU COAEPHKATCS HEMHOTOYMCICHHBIE KOCT-
HbIE OCTaTKH MEJIKMX MJIEKOIMTAIOIIMUX, KOTOPbIE MOTYT COOTBETCTBOBATH MHTEPBAIY OT
koHa 6uoxpona MQRS no MQR3. Ilo npeobnanaroiieMy MnajaeoMUKPOTEPUOIOTHYECKO-
My MaTepuayly BO3pacT (POPMHPOBAHUS TONIIIM MOXKET COOTBETCTBOBATH KOHILy PaHHETO
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HeoreiicronieHa. Equanynbie Haxonku (ayHbl KPYIMTHBIX MICKOMUTAIOIINX HE POTUBOpEUAT
JTAHHOMY BBIBOZY.

B paspese Packori-1 6b1a n3yueHa necTpoiBeTHast TOJIa, OTHOCUBIIASCS paHee K Cpe-
HeMy HeoruieiicTonieHy. Ha ocHOBe pOMBIBOK MOTy4YeHa MUKpOTeprOo(dayHa HIXKHETO, CPel-
HEro U BEPXHETo IUICHCTOIICHA, a TAK)KE €IUHIUYHBIC HAXOAKH KPYIMHOM MeradayHbl CpeTHEro
Y BEPXHETO IUICHCTOIeHA, a TaKKe OTIeNbHbIE apTedakThl cpeaHero maneonuta. [lectpo-
[BETHAsl TONIA MpPEACTaBiseT coOOil acconualuio MapajuielbHO CIOUCTHIX AJEeBPUTOB,
aJIeBPONECKOB U MATHUCTO-TIOJIOCYATHIX AJIEBPONECUAHBIX MUKTUTOB C JIPECBOM, IIeOHEM,
OTJEJIbHBIMH rajbKaMU. JTO XapaKTEPHbIN ISl IALUAJIBHBIX CYNEPIIaBOJKOB MapareHe3uc
OTJIOKEHUI BOJOKaMEHHBIX U IpsizeKaMeHHBIX ceneil [3oapHukoB, 2023]. [1o reonorunueckoi
MO3ULMH [301bHUKOB U J1p., 2024 ] 1 MaJIeOHTOJOTUYECKUM JIaHHBIM, CBUIETENIbCTBYIOLLIUM
0 MAacCOBOM NEPEOTIIOKEHUHM Marepuaia, B JAHHOM pa3pe3e 3Ta TOJIa COOTBETCTBYET 4Ya-
HUHCKOW KaTadIroBUAIBHON TOMNIIE (MyPYKTUHCKUN TOPU30HT).

Hccneoosanus evinonnenst ¢ pamxax npoekma PH® 22-14-00332-11.
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K BOMPOCAM PACYJIEHEHUA N KOPPENALUU MIENCTOLEHOBBIX
OTNOMEHU HUXKHEN OB

n. [j. 3onbHukoe

UI'M CO PAH, HI'Y, Hosocubupck, zol@igm.nsc.ru

Pesynbrarel Hammx uccaeaoBaHuil [30J1bHUKOB U Jp., 2022] BO MHOTOM OCHOBBIBAIOTCS
Ha paboTax mpeaIecCTBeHHUKOB [Apxunos u np., 1977; Astakhov, Nazarov, 2010]. ITpexzae
BCETO CIIeAyeT 0c000 MOAYEPKHYTh, UTO pelibed JHEBHOW MOBEPXHOCTH M3y4aeMOro paiioHa
nonuHbl HIbKHeH O6u Mexay Kazpim-mbicoMm u CanexapZioM He SBIISIETCS ONPEASSIONIIM
JUISL CTPOSHHS YeTBEPTUUHBIX OTJIOXKEHHI B OeperoBbix paspesax. [Ipu Hen3MEHHOM penbe-
(e reonornyeckre rpaHUIlbl HEPEAKO PE3KO MEHSIOT CBOE MOJOXKEHHE, B PE3yabTaTe 4ero
OTJIOKEHUSI, BCKPBIThIC B PACUUCTKAX OEPEroBbIX OOPHIBOB B HECKOJIBKHX JECITKaX M JIPyT
OT Jpyra, MOTYT MPUHIMIHAIBHO pa3nuyaTrbes. [loaTomy reomopdonorniaeckue KpuTepuu
HE UrPAIOT Ha IaHHOW TEPPUTOPHUH CYLIECTBEHHOW POJIM MIPU BBIIEJIEHUN PA3HOBO3PACTHBIX
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PEUHBIX, O3€PHBIX, JIEAHUKOBBIX, J0JI0BBIX U Ap. OWIoKeHui. ComIacHO pe3yiabraTaM Halllux
UCCIIEIOBaHUM, HCTOPHIO (POPMUPOBAHUS YETBEPTHUHBIX OTI0KEHUI HU30BbeB OOU MOXKHO
IpPEeACTaBUTh B BUJE CIEAYIOLIeH COOBITUITHOM MocienoBaTenbHOCTH. B ocHOBaHuu Gepe-
TOBBIX OOpBIBOB 3ajieraeT CPeAHEUETBEPTUUHBIM MUTISAPCKUN aJIIOBUI, KOTOPBIA B Tpex
pa3pe3ax ObUT JgatupoBaH mo 8 obpasuam OSL-meronom B nuamazone ot 180 mo 210 Thic.
JeT, 4yTo Mo3BossieT conocTaBiATh ero ¢ MUC-7 u muprtunckum ropuzontom (alls). Kak
IPaBUJIO TOIOIBA MU TIIPCKOTO aJUTIOBUS YXOIUT 10J1 OpPOBKY O€UeBHHUKA, HO B HECKOIBKUX
pa3pe3ax BCKPBIT OACTUIAOIINN JUAMUKTOH CaMapoOBCKOW MopeHbl. [IpukpoBenbHas yacTh
INUTIIIPCKOTO aJUIIOBUS IVIALMOAMCIONMPOBaHA. Bhllle 3ajeraer XalropTcKuil MIsSUOKOM-
wiekc (116), Bkiroyaromuii B cedsl JMAMUKTOH OCHOBHOM MOPEHBI C OTTOPKEHIIAMHU MECKOB,
JICHTOYHbIE IJIMHBI, KaTa(JII0BUAIbHbBIE MIECKH 3TaMa CIIycKa MOANPYyAHOro o3epa. OTMeTHM,
YTO XAIITOPTCKUN KaTa(uoBHAT MECTAMU BPE3aeTCsl B HUKEJIEKAIIUE OTIOKEHHS, a Me-
cTaMM uMeeT oOJIeKarollee 3ajeraHue M0 OTHOIIECHHIO K MOPEHE M JICHTOYHBIM IIIMHAM.
B omnoxeHns XamropTckoro NIALUOKOMIUIEKCA BPE3aH 30J0TOMBICCKUI aJUIIOBUM, CTpATH-
rpau4ecKiM aHaJIOTOM KOTOPOTO siBisieTcs mrypbikapekuil Topdsiauk (I1111). Ha ammtoBun
IIEPBOI0 BEPXHEUYETBEPTUUHOIO MEXKJIEAHUKOBBS 3aJIETal0T JICHTOYHO CIIOMCTBHIE IVIMHBI,
aJIEBPUTHI U MECKH Ka3bIMMbICCKOTO JUMHoMIAMana (I112), MopeHHbIe TMaMUKTOHBI KOTO-
poro HaxozsTcs ceBepHee Canexapna [Astakhov, Nazarov, 2010]. Crparurpaguuecku Bbliie
3aJeralT KaTa(uroBUaIbHBIE MECKM 3Tama CIycKa MOANPYIHOTO 03€pa, KOTOpPbIE MOTYT
HAXO/AUTHCS HA PA3HBIX TUIICOMETPUUYECKUX OTMETKax. OdepenHoi HTall cBsi3aH ¢ (OpMHUPO-
BaHMeM ropkuHckoro ayutoBus (1113) B toarne OOu, KOTOPBIM Ha BOAOPa3IeNbHBIX yU4acTKax
(annaabHO 3aMeIIaeTcst JOMXapUHCKUI cy0aspaibHbIM KOMILIEKCOM C TPEMsl HCKOTTaeMbIMHU
[aJICOTI0YBaMH BO3PACTOM 110 9 KaTuOPOBaHHBIM PAJAMOYIIIEPOIHBIM 1aTaM COOTBETCTBEHHO
okoJ10 45-50; 40 u 36 ThIC. 1. [Tocae chopmupoBaics KyueBarckuil kKaragJuiroBUal ¢ Bo3pac-
toM okoJji0 20 teic.J1. (I114), anmoBuii | HagnmoiimenHol Teppacsl u noitma. Takum oOpazom,
paspe3bl HuxHel OOu He COOTBETCTBYIOT CyOrOpHU30HTAIBHOM MTOC/IEA0BATEIbHOCTH HallJIa-
CTOBaHMs, COJEPIKAT CEPUI0 ITYOOKUX BPE30B U MEPEPHIBOB.

Hccneoosanus evinonnensvt 6 pamkax eoczadanus HUP UT'M CO PAH 122041400252-1
npu noodepacke Munobpuayku PD.
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BRASENIA SCHREB. - XAPAKTEPHbIN KOMMNOHEHT
MEXJNEQHUKOBbIX ®JIOP MJIEACTOLIEHA

W.C. 3ro2aHoea’, C.C. Monoesa?

"WI" PAH, Mockea, iszyuganova@igras.ru
2BWIH PAH, CaHkm-ITemep6ype

Brasenia—monotunsslil poj cemeiicta Cabombaceae, BogHOE pacTeHHE, pacpocTpa-
HEHHOE HbIHE B YMEPEHHBIX, CyOTPONNYECKUX U TPOITMYECKUX 00JIACTSAX, HO OTCYTCTBYIOIIEE
B eBpomneiickoii ¢uiope. CemeHa Opa3eHMM BCTpEUYaOTCs B HCKomaembiX (uiopax EBpombsl
HauuHasg c¢ onuroueHa [[lopodees, 1974]. B ueTBepTUUHBIX OTIOKEHUSIX HAXOAKU CEMSH
Brasenia npuypodeHbl K IOIrpeOEHHBIM MEKJIETHUKOBBIM 03€PHO-00JIOTHBIM OTJIOKECHUSIM.
Ha ocHoBe Mopdosiornyeckux U aHaTOMHUUECKUX 0COOEHHOCTEH CeMsH MajieoKapoaoraMu
ObU1 BbIACTICH Pl BUAOB Brasenia, XapaKTepHBIX JJIS PAa3HbIX OTJEJIOB HEOIUIEHCTOLCHA.
ABTOpaMu 06001IEHBI OIYOJIMKOBaHHbIE MaTepuasbl, B T.4. OPUTHHAIBHbBIE, IO CTa MECTO-
HaXOXJEHUsIM ceMsiH Brasenia Ha tepputopun Boctouno-EBponeiickoii paBuunsl (BEP),
YTO I03BOJIMJIO PACCMOTPETh YETBEPTUUHYIO UCTOPHUIO 3TOTO POZia C yUETOM COBPEMEHHBIX
MPEJCTAaBICHUN O KIIMMATOCTpaTUrpauu YeTBEPTUUHBIX OTIOKESHUH.

HaubGonee napeBHue 4YeTBEpTUUHBIE CEMEHAa Opa3eHUH, NPEICTaBICHHbIE BUIOM
B. belorussica, n3BeCTHBI U3 OTIOKEHUI J0ILIeHCcTOIICHA B OacceiiHe Hemana, comocras-
asiembix ¢ MIS 47 umun MIS 49 [SIky6osckas, 2016]. 3atem OpaseHus ucye3aeT U3 COCTaBa
ucKonaemoi (hIopbl, U NOSABISIETCS BHOBb Y)K€ B HIDKHEM HEOIUICHCTOLIEHE, B OTIOKEHHX
TEIIBIX MHTEPBAJIOB, conocTapisieMbix ¢ MIS 19 u MIS 17 [Sky6oBckas, Kpytoyc, 2003].
W3 otnokeHnii My4YKarncKoro MexJIeTHUKOBbS M €ro cTpaTurpaguueckux aHajloroB, COIO-
craBisieMblx ¢ MIS 15, nu3BecTHsl 1Ba BeIMEpIINX Bua: B. borysthenica v B. interglacialis.
[Velichkevich and Zastavniak, 2008]. Ognaxo, no MHeHuto najgeokapnosiora T.B. SIky6oB-
ckoit [2020], pan pa3pe3oB Ha Tepputopuu bermapycu, OTHOCHBIIUXCS K O€JIOBEKCKOMY
(My4KarcKoMy) MEKJIEHUKOBBIO U COIEpPIKAIMX ceMeHa B. borysthenica, cneyeT OTHOCUTh
K HAMHOT'0 00Jiee MOJIOIOMY LIKJIOBCKOMY MEKJIETHUKOBBIO, IPEANOT0KUTEILHO COMOCTAB-
asiemomy ¢ MIS 7. CBoeoOpasuble cemeHna Brasenia borysthenica var. dvinensis 0111 o1pe-
JICJIEHBI B ME)KJIETHUKOBBIX OTIOXKEHMsIX pa3pe3a CmoneHckuil bpox Ha 3anagnoi [[BuHe,
KoTopsble conocTaBisirorcst ¢ MIS 13 psan [uk, SAxy6osckas, 2015].

[To kaprosorn4eckuM JaHHbIM, Opa3eHusl SABISCTCS OJHUM U3 XapaKTEpHBIX MpecTa-
BUTENIEH (DIOPHI JTMXBUHCKOTO MEKJIETHUKOBBS, KOTOpO€ OOJBIIMHCTBO HCCIeaoBaTenen
conocrasisier ¢ MIS 11. Cemena B. borysthenica N3BeCTHBI U3 psla MECTOHAXOXKICHHIA
B Poccuu, benapycu u crpanax Boctounoii EBporsl, B T. 4. U3 CTpaTOTUIINYECKOTO JINXBHUH-
ckoro paspe3sa [ Velichkevich and Zastavniak, 2008]. B [Ipubantuke cemena B. borysthenica
ObUIN OIpeeNieHbl B pa3pe3ax, MEKJICTHUKOBbIE KapIIOJOTHUECKUe KOMIUIEKCHI KOTOPBIX
otHocsTcs K MIS 9 [Seiriene, Bitinas, 2024].

HauOonbiiee yncio MECTOHAXOXKICHUN ceMsiH Brasenia IpUypoYeHO K 03epHO-00JI0T-
HBIM OTJIOKEHHUSIM MUKYJIHMHCKOTO MexJenHuKoBbsi (MIS 5e) u ero ananoros. Bemmeprnit
BUJ B. holsatica, XapakTepHbI TONBKO Ul MO3JHET0 HEOIUIEHCTOLIeHa, ObLI IIUPOKO pac-
npoctpaHeH Ha Teppuropur BEP; ero apean pacrnpocTtpaHsiics K ceBepo-BOCTOKY B OacceiiH
Bepxueit Boaru no 'annuckoro o3epa. bpazenus nosiBuiiachk B COCTaBe BOJHBIX PACTUTENb-
HBIX COOOILECTB B MPENONTUMANIbHYIO (Pa3y MEKIECIHUKOBbS; MAaCCOBbIE HAXOIKU CEMSH
IIPUYPOYEHBl K OTIOKEHHUAM KIMMAaTHYECKOTO ONTUMYyMa. B OTIOXKEHMAX 3aBEpIIAIOIINX
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(a3 MexJIeTHUKOBbSI ceMeHa Opa3eHuu He BcTpedarorcs. [lo-Buaumomy, 3TOT po ucues us3
eBponeickoii (Iophl K KOHIY HOCTIETHEr0 MEKIIETHUKOBbS Hapsily ¢ HEKOTOPBIMU IPYTHUMU
BUJAMHU BOJHBIX M OKOJIOBOJHBIX pacTeHuil. BeposTHO, 3TO cTano ciaeacTBueM psijaa (hakro-
POB, TAKMX KaK U3MEHEHHUs KIIMMaTa U 0COOCHHOCTH Pa3BUTHUS MMaje0BOJ0eMOB. OTCyTCTBHE
pona Brasenia B TOIOLIEHOBOI U coBpeMeHHOM (hiope EBpombl, BEpOsSTHO, CBA3aHO C TEM,
4TO KJIMMAT MOCJeHEeH JeTHUKOBON 3MOXU ObLT CaMbIM CypOBBIM IO CpPAaBHEHHIO ¢ Oosee
panHumu oneneHeHusiMu [ Velichko et al., 2011]. D10 MO0 NPUBECTH K MCUE3HOBEHUIO
peyruymMoB BOAHBIX U MPUOPEKHBIX PACTCHUI, KOTOPBIE OBUIM PACIIPOCTPaHEHbI BO (piiope
HOCJIETHETO0 MEXJICTHUKOBDS.

Paboma evinonnena 6 pamxax memul 2ocyoapcmeennoeo 3aoanusi UI' PAH FMWS-2024-
0005.

CNEAbI MPOMEP3AHUA U NMPOTAUBAHUA
B BEPXHEYETBEPTUYHbIX OTJIOXKEHUAX HAAbIM-MMYPOBCKOIO
MEXAYPEYbA (BACCEVH PEKU NPABASA XETTA)

B.U. UeaHos, E. A. Cnazoda, A. B. Xomymoe
UK3 TromHL] CO PAH, TiomeHsb, ivanov.tyum@yandex.ru

Bompocsl ¢popmupoBanus u npeoOpa3oBaHus YETBEPTUYHBIX OTIOKEHUN B pe3ylbTare
CMEHSAIOUIMX JIPYT Apyra NpoLeccOB MPOTauBaHUSA U MPOMEP3aHUs B paillOHE pacrpocTpa-
HEHHUsI MHOTOJIETHEMEP3JbIX MOPOJA /10 KOHILIA HE M3y4YeHbl. B 0CagouHBIX OTIIOKEHHUAX
00pa3yroTcst clieibl ATUX MPOIECCOB B BUJE TOPU3OHTOB KpUOTypOaruii (mpeoOpa3zoBaHue
OTJIIOKEHUH JESATENBHOTO CJIOS) WIIM TOPU30HTOB MHBOIIOIMIA (IIpeoOpa3oBaHue OTI0KECHHIA
HUKE TPAHMULIBI CIIOSI CE30HHOTO MTpoMep3aHus/mpoTanBanus). Ho Hanbonee moka3zaTenbHbI-
MU SBIISIIOTCA KIMHOBUHBIC TPYHTOBBIE Wb, (hOpMa, pa3Mephbl U 3alOJIHEHHUE KOTOPHIX
3a4acTyl0 yKa3bIBAIOT Ha CYPOBOCTh KIMMATUYECKUX YCIOBUI BpeMEHU UX (POPMUPOBAHUSI.
CyiiecTByomre B HACTosAIIee BpeMs MPHU3HAKU, OJarogaps KOTOPIM MOXKHO ONPEACTUTh,
K KakoMy THUIy OOpa3oBaHUNl OTHOCHUTH TPYHTOBBIC >KHIIbI, HE MO3BOJIIOT CAENaTh 3TO
B paMKaxX PErMOHANbHBIX 0COOEHHOCTEH yCIOBUN MX (OPMHPOBAHMS, MOATOMY Tpedyercs
YTOYHEHUE ITUX JAHHBIX.

[TonessiMu uccnenoBanusiMu 2021-2024 rr. ObLIM U3yUYEHBI CIIe/Ibl IPOMEP3aHUs U MPO-
TauBaHUs B BEPXHEH YaCTU YETBEPTUUHBIX OTIOKEHUH, ciaratomux kposito III o3epHo-an-
moBHanbHOU paBHUHBI HaasiM-IlypoBckoro mexaypeuns. KiroueBble yHacTKU pacriosnoxe-
HBI B paiione nocenka [lanronsr HagsiMckoro paiiona SHAO. 3neck BeneTcsi BeIpabOTKa
KapbhepoB M0 J0ObIUE MecKa sl JOPOXKHOU OTCHINKHU, KOTOPBIE 00JIeryaroT JOCTYI K Oonee
ITyOOKHM CIIOSIM paspesa.

B cTenkax M3y4eHHBIX pa3pe30B ObLIN BBIJEICHBI CUCTEMBI IPYCOB U FeHepaluil rpyH-
TOBBIX KHJI Pa3IHYHON (GOPMBI, pa3MePOB U MTyOMHBI 3aeraHus. BMelaroniye oTIoKeHus
MpeACTaBICHbl NEPEeCIauBaHUEM IECKOB M Cymneceil. AJUIIOBUANIbHBIE OTIOXKEHHUS CHHU-
3y-BBEpX CMEHSIIOTCA OT KOCOCJIOMCTBIX MECKOB Ha MapaiyIeIbHO-CIOUCTOE IMepeciianBa-
HUE TIECKOB U CyMecel, UTO OOBSACHSACTCS CMEHOW peXHMa C PYCIOBOTO Ha MPUPYCIOBOIA.
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Kococnonctele nmecku BMELIAlOT IPYHTOBBIE KJIMHBS pazMepoM He Oosee 0,5 M 110 BepTUKAIN
u He Oonee 0,3 M B mIMPOKOW BepxHEW yacTU. Belmienexamue ciou ¢ KpHOTypOanusMu
Y KPMOT€HHBIMU MHBOJIIOLMSMHU BMEILAIOT IPYHTOBBIE KJIMHbS pazMepoM He Oornee 1,5 M o
BepTuKaiu u He Oosee 0,5 B mmpokoit BepxHel yactu. O6a sipyca XapakTepu3yroTCsl BEpTH-
KAQJIbHOU CJIOMCTOCTBIO B 3aIIOJHEHUU, YTO MO3BOJIAET UX OTHOCUTH K U3HAYAJIbHO-IPYHTO-
BBbIM XuJaM. BepXHuil spyc >kui1 npeacTasieH NnceBioMopdo3aMu BepTUKAIbLHON MOIIHO-
CTBIO IOopsAaKa 5 M. MIX cTpoeHue pa3inyHoO B BUAY MOAPE3aEMOH IIIIOCKOCTH — OAHU MOTYT
uMeTh (POpMy KOTJa B BEpXHEH 4acTu MIUPHHOM 10 2,5-3 M, ApYrHe CTPOro BepTHKAIbHBIN
KJIUH C IIMPUHON B BepXHel vacTu He Oojee 1,5 M. B HWKHEH 4acTHM OHU UMEIOT y3KHUI
XBOCTHUK, KOTOPBIM IIPOHUKACT B HUWKEJIEXKAIIUN APYC IPYHTOBBIX KWI. Mexny KpylnHbIMU
nceB1oMopo3aMu BCTpeyaroTcsi NorpeOeHHble, 00pa30BaHUe KOTOPBIX CBSI3aHO C JISASHBIMU
KHUJIAMH, TPEKPaTUBIIMMHU BEPTHUKAJIBHBIA POCT B BUIY OIpEe/eHHbIX (PaKTOPOB, 3aBUCH-
IIMX KaK OT KJIMMaTa, Tak U OT JIOKaJbHBIX YCIOBHH 0caakooOpa3zoBaHus. B BepxHeil yactu
TaKUX ICEBAOMOP(}O3 BBILIENEKALINE OTIOKEHHUS (HOPMUPYIOT MPOCAAKY, KOTOpasi BBIIIE
BBIPABHUBAETCS U MOPObI MPUOOPETAIOT TUITMYHYIO UM CIOUCTOCTb.

BepxueuerBepruunbie ornoxkenus Hanbim-ITypoBckoro Mexxaypedbsi BMEILAIOT CIIEIbI
[IPOMEP3aHus U NPOTAMBAHUSA, HEPEAKO HAJIOKEHHBIC APYT HA JIpyra, 4eM U OCJIOXKHAETCSA
UX U3y4YCHHUE.

Paboma svinonnena no 2oczadanuro Ne 121041600042-7.

PEKOHCTPYKUUA YCJIOBUIA U OBCTAHOBOK
OCAAKOHAKOIMNEHUA TEOAPXEOJIOTMYECKOIO OBbEKTA
KUTOUCKNIA MOCT (BEPXHUI NANEOJIUT, NPEQBAUKAIJIbE)

MO rEOXMMNYECKUM AAHHbIM

B.B. UesaHoea’, A. A. LlemHukoe? 3*, H. E. BepdHukoea?, N.A. dunuHoe? 3,
U.M. BepdHukoe?, E. A. JlunHuHa*

"Mt PAH, Cankm-emep6ype, vargeo66@gmail.com
2WHemumym 3emHoll kopsl CO PAH, Upkymck
SUrX CO PAH, Upkymck
4Ury, Npkymek

Ha o6umphoii Teppuropun MpkyTckoro am@urearpa B HaCTOsIIEE BpeMsi H3BECTHO J1Ba
cTparurpaduiecky Haubosee MONHBIX U JeTalbHO JJaTUPOBAHHBIX OMOPHBIX pa3pesa BepX-
Hero Iuieiictoriena — Mreteid, pacnosioxkeHHbli B OeperoBoit 3oHe OcuHckoro 3anusa bpar-
CKOT0 BOZIOXpaHMWIMIIA, U YcTh-OAMHCKUHN, Ha npaBoOepexkbe p. Kutoil (1eBblil casHCckuit
IPUTOK p. AHrapsl) B 21 kM BbllIe ee ycThsl. O0a 3Tu pa3pesa SBIAIOTCS MHOTOCIOWHBIMU
apXEOJIOTUYECKUMH MECTOHAXOXKIACHUSAMU U OTHOCATCS K YUCIY KIIOYEBBIX I€0apXeoso-
ruyeckux o0bekToB Ilpenbaiikanes. B 2014 r. BOmu3u onopHoro paspe3a YcTb-OaUHCKUN
aHrapckuMm kpaesezioM B.B. HukutenkoM Ob110 00Hapyk€HO HOBOE€ MHOTOCIIOWHOE apXeo-
JIOTMYECKOE MECTOHAX0KEHUE, NoslyunBllee Ha3BaHue Kuroiickuit Moct. B 2018-2020 rr.
JlaGoparopueii reoapxeonorun balikanbckoit Cubupu UI'Y oprann3zoBaHbl KOMIUIEKCHBIE
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UCCIICIOBAaHNSI MECTOHAXOX/IEHUS, B PE3yJIbTaTe KOTOPHIX OBLI ONpeJesieH CpeqHecapTaH-
CKHI BO3pAcCT KyJIbTYpPOCOAEPKAIIUX TOPU30HTOB.

Lenbto HacTosied paboOThl SABISETCS PEKOHCTPYKLUS OOCTAHOBOK M YCIIOBHMH OCaj-
KOHAKOIUIEHUs! OTIoXeHu# paspe3a Kuroiickuii Moct. OnpoGoBaHue OTIOXKEHUI Mpou3-
BOJIMJIOCH B MEJIKOOOIOMOYHOU (MEIUT-IICAaMMUTOBOM) YacTu paspesa (cimou 1-18). Oc-
HOBaHHUE pa3pe3a, CIMKEHHOE NCe(PUTOBBIMU HAKOIUICHUAMHU (cioi 19), B aHaiuTHUECKHe
UCCIIeIOBaHUsl He ObUI0 BKIOUEHO. [[ng ofluelt XapakTepuUCTHKHM NaJICOKINMAaTHYeCKUX
ycioBUi (POpMHUPOBaHUS OTIOKEHUH pa3pes3a MPOBEAEH aHAJIN3 paclpeieseHus o paspe-
3y OCHOBHBIX JINTOXUMHUYECKUX HMHIUKAaTOPOB MHTEHCUBHOCTU IPOLECCOB BBIBETPUBAHUS
U TO0YBOOOPA30BAHMUS.

HccnenoBanHble BHIOOPKH OTIIOKEHUH XapaKTepU3yOTCs 3HAUYUTEIbHBIMU AUCIIEPCUSIMU
pacrpenesieHui psijia reoxuMuueckux ko3dduuumenros, ceszanubix ¢ Ti, Mn, Ca, Mg, uro
CBSI3aHO, I10 BCEU BUIMMOCTH, C BIUSHUEM HA XMMUYECKUE XapaKTEPUCTUKHU OCAJKOB IPO-
LIECCOB COPTUPOBKHU IPH NMEPEHOCE U OCAKACHUH, 3aMETHBIM BKJIaJJOM F'€OXUMUYECKH Ooee
reTepOreHHOro Marepuaia MPUTOKOB, aOpas3ueil OeperoB (JOKajabHbIE MCTOYHMKH CHOCA)
U pAIoM JIpyrux (GaxkropoB. VM3MeHeHUe MaleoKIMMAaTHYECKUX YCIOBUH CONPOBOKIAETCS
CMEHOM MeXaHM3MOB MOOMIIM3ALIMY U TTepeHoca ocaikoB. [Ipyu moxonoganusx U apuau3aluu
KJIMMara yCUJIMBAETCS DOJIOBbII BBIHOC MIBUIEBATHIX IIPOILYKTOB BBIBETPUBAHUS, IPH T'YMUIH-
¢duKanmy Bo3pacTaeT poib BOAHOMN 3pO3UH WIMCTO-IIIMHUCTOTO MaTepHuaia.

l'eoxumuueckre JaHHbIE YKa3bIBAIOT Ha YXYALICHHWE TEIUIO- U BJIAro00eCIe4eHHOCTH
yCIOBUH ceMMEHTOreHe3a npu ¢opmupoanuu cioe 17-15 u 10—6, cooTBeTCTBYIONIMX
KPUOXpOHAaM IMO3JHEro IuielicroneHa. CMAryeHus KIMMaTUYeCKUX YCIOBHI OTMEYaroTcs
npu popmupoBaHuu cioeB 18 u 11, COOTBETCTBYIOIIMX MKJIAM IeJoTeHe3a Ka3aHIIEeBCKOTO
(MUC 5e) u xaprunckoro (MUC 3) BpeMeHH, COOTBETCTBEHHO. B cy0aspasibHbIX OTIOKEHU-
ax capranckoro (MUC 2) Bo3pacTa yCTaHOBIEHO MPUCYTCTBHE HUBEHHO-30JI0BBIX MECKOB,
HEePEKPHIBAIOLINX APXEOIOTNUECKUE TOPU30HTHI U CBUJIETEIBbCTBYIOIINX O NEPUOAE TITyOOKOH
KpUOApUAM3aLMM MECTHOIO KJIMMaTra BO BTOPOW IOJOBHMHE CPEJHEr0 capTaHa C IpOsBIe-
HUEM DKCTPEMAJIbHO CUJIbHBIX BETPOBBIX BO3JCHCTBUIA.

COOTHOLUEHUE MOPCKUX U KOHTUHEHTAJIbHbIX OTNIOXKEHUI
B KABKA3CKO-KACMUMNCKOM PETMOHE

U.A. Udpucoe

UHemumym 2eonoeuu JOUL PAH, Maxaukana, idris_gun@mil.ru

KaBka3zcko-Kacnuiickuii pernoH XapakTepu3yeTcsl KOHTPACTHBIM PACIIPENIEICHUEM Pas3-
JUYHBIX OOCTAaHOBOK OCa/IKOHAKOILJICHUS. YHUKAJIbHOM OCOOEHHOCTBIO PErvoHa sBISEeTCS
3HaUMTeNIbHAsl BPEMEHHasl JTMHAMMKAa W3MEHEHMH oOnacTeil pacnpocTpaHEeHus MOAOOHBIX
oOctaHoBoOK. [lis1 cpaBHeHMs, 111 MHpPOBOro OKeaHa M BCEX CBSI3aHHBIX C HUM MOpel
32 3TO BpeMs MakcHMajlbHas aMIUIMTYAa M3MEHEHUIl ypOBHsS HE MpEBbIILANa MOIyTOpa
COTE€H METPOB, a €CIM U IPEBBIILIANA COBPEMEHHBI YPOBEHb ITHX MOPEH, TO BCETO Ha
HECKOJIbKO MeTpoB. IlogbeM MomoOHBIX MOPCKMX OTIIOXKEHUH (OCOOCHHO Ui MO3HErOo
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IUIEMCTOIIEHA — TOJIOLIEHA) M MX ILIMPOKOE PAcCHpOCTPAHEHHE B YCIOBHUSAX COBPEMEHHOM
CYLUIM BO3MOXEH JIMIIb B OOJACTSIX BECbMa AKTUBHBIX HEOTEKTOHMYECKHX IPOLECCOB.
KontpactHO ¢ 3TM BbIIAauT Kacnuiickoro Mopsi M IpeIIECTBYIOLIMX €My ILIEHCTOLE-
HOBBIX 0AacCEHHOB YpOBEHb KOTOPBIX MEHSJICS B MHTEpBaJe MHOTUX COTEH METPOB U MHO-
TOKpaTHO OBLI HAa MHOTHME JECATKM METPOB BbIlIe coBpeMeHHoro. Hampumep, B camom
KOHILIE TO3/IHEr0 IJIelicToleHa ypoBeHb Obul MouTH Ha 80 METPOB BBILIE COBPEMEHHOTO.
OTa YHUKaJIBHOCTb U pe3KuE€ M3MEHEHHs ypoBHS Kacnmiickoro Mops IpUBEIN K TOMY,
YTO €r0 MOPCKHE OTJIOKEHHs LIMPOKO PACIPOCTPAHSAIOTCS B 00JaCTH COBPEMEHHOW CYIIH,
Jla)ke B TEKTOHMYECKH CTaOWIbHBIX peruoHax. OpnHako juist Kacnumiickoro mopst B cuiy
ero cneuu(uku (3aMKHYTOCTb, apUIHBIE YCIOBHUS) JUIMTENBHOE IO I'€OJIOTHYECKHM Mep-
KaM CTOSHHME Ha BBICOKMX YPOBHSX HEBO3MOXXHO M HEU30€KHO CMEHSETCS CHIXKEHHEM.
B 3THX ycnoBusix OOLIMpHBIE MPOCTPAHCTBA OBICTPO OCYIIAIOTCA U IMEPEXOIAT B KOH-
TUHEHTAJbHBIM PEXUM CO CBOMM OCaJIKOHakKorieHneM. COOTBETCTBEHHO Ha OOIIMPHBIX
TEPPUTOPUSAX C(HOPMHUPOBAJICS CIOEHHBIA MUPOTI U3 YEPEIyIOIUXCS MOPCKMX M KOHTH-
HEHTAJIbHBIX OTIOXCHUMU.

Jlisa teppuropun OkKoHTypuBarouied KaBka3 ¢ ceBepa, aHaJOrMYHO M OKOHTYypHBa-
romeit Kacnmiickoe Mopsi ¢ BocToka BIUIOTH 10 XpeOToB LleHTpanmbHOW A3um Takon
KOHTHUHEHTAJIbHBIM PEXKUM B IUICHCTOLCHE IMPOSBIAECTCS BO MHOIOM B HAKOIUIEHUM JIEC-
cOoB M (OpMHUPOBAaHMM mMajeonoyB. Hanuuue Takux ABYX COCTOSIHMHA NPHPOJHON CpPEbl
IIO3BOJIWIIO IIPEAIIONIOKUTH, YTO OHM XapAaKTEPU3YIOT BCE BO3MOXKHBIE MU3MEHEHUS IIPUPOJI-
HOM cpeabl pernoHa. COOTBETCTBEHHO aHAIM3 MOJOOHBIX JECCOBO-IIOUBEHHBIX OTIOKEHUN
JIOCTAaTOYEH Ui JETajlbHOM PEKOHCTPYKLUUU HM3MEHEHUN IPUPOABI B IUICHCTOLEHE HTOrO
obmupHoro pernona EBpazun. OnHako Hanuuue oTMEUEHHbIX ocobeHHoctel Kacrnmiicko-
ro MOps MPUBOAUT K TOMY, 4TO Ha psne ydactkoB (Hwxuss Boara, Bocrounoe Ilpeaxas-
Kaszbe, MaHrelnuiak, 3anagaHas TypkMeHHs1) OTIOKEHHS IUICHCTOLIEHa YacTO MPEACTaBICHbI
TpeMsl BapUaHTaMU: JECCaMM, MAJCONOYBAMU U MOPCKMMHU IMOpOJaMH (KaK IO3THEro,
TaK U CpeIHero IuIelcToleHa). B 3Toil cBs3M HaM NpEeACTaBIsAETCSA, YTO MOPCKHUE OT-
JIOKEHUSI U INPOUCXOAMBIIHME BO BPEMS UX HAKOIUICHHWS W3MEHEHMS IPUPOAHOU Cpeibl
a00 HE OTpa)keHbl B JECCOBBIX M IOYBEHHBIX pa3pe3ax APYIMX PETrHOHOB (Hampumep,
CraBpononbckoii Bo3BbilieHHOCTH LlenTpansHoro IlpenkaBkasbs, [IpuazoBse u T.1.) 1160
OTPa)KE€Hbl TaM BECbMa OIPAHUYEHO.

CooTBeTCTBEHHO M MOpCKME Nopofsl ImeiictoueHa Kacnuiickoro mops (B mpenenax
COBPEMEHHOM CYIIH) BHE YUYAaCTKOB (POPMUPOBAHUS JIECCOB U MOYB TAKXKE (PUKCUPYIOT JIHUILb
OrPaHUYECHHYIO YaCTh IIJICHCTOLICHA.

JU1st pEKOHCTPYKLMM PEeaabHOM HENPEPBIBHOM IOCIEA0BATEIbHOCTH U3MEHEHUN IIpU-
poAHOI cpenbl mieiicToeHa U popMUpoBaHMS Pa3INUHbIX OTIokeHuH B KaBkascko-Kacmnuii-
CKOM pEernoHe HeoOXOIMM aHaJN3 BCEX PAa3BUTHIX B PErMOHE OTIOKEHUH (KaK MOPCKUX, TaK
U KOHTUHEHTAJIbHBIX) C YCTAHOBJIEHUEM UX a0COJIIOTHOIO BO3pacTa M KOPPENALUU pa3ind-
HBIX OTJIOKEHUU APYT C IPYTOM.

Paboma evinonnena 6 pamrax epanma PH® Ne 24-18-00941.
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HOBbIE AAHHbIE MO BO3PACTY, OGbEMAM
1 TEMMNAM OEMNAUUALMN OPEBHEFO NEAHUKA
BANKAJIO-NMATOMCKOIO HAFOPb#

E.M. UnewuH', [. B. Kob6binkun?, B. H. Bo2daHoe?

M UTCY, Upkymck, ineshin.evgen@yandex.ru,
2UIr CO PAH, Upkymck, agrembrandt@inbox.ru, victvss@gmail.com

[Ipob6aema onpezneneHus Bo3pacTa APEBHETO JIEAHUKA, 3aHUMABIIErO MPAKTUYECKU BCE
npocTpaHcTBO baiikano-Ilatomckoro Haropbs, mo-npexuemy, Tpedyer cBoei yriyOneHHON
METOJI0JIOTHUECKON M amnmapaTtHoil mpopabotku [MBanoBckuid, 1998]. [lns uccnenoBanus
B 3TOM HalpaBJICHWU HaMu OblIa pa3paboTaHa «MoOEIb-KOH(PUrypaTop» mpolecca Kak
HACTYIUICHUs JIEJHUKA, TaK U €r0 OTCTYIUIEHUS C yYETOM IIOCIEN0BaTEIbHOCTH U IPUYMH-
HO-CJIE/ICTBEHHBIX CBsA3€H B (POPMUPOBAHUM TE€X MJIM MHBIX JETHUKOBBIX GOpM penbeda, ux
NOCJICAYIOIIEH 3BOJIIOIMY, BKIIOYEHHSI UX B IIPOLECCHl Pa3BUTUS HA HUX PACTUTEIIbHBIX,
KUBOTHBIX COOOLIECTB W BKJIIOYEHHS UX HPOCTPAHCTB B YEJIOBEUECKYIO JEATEIBbHOCTb.
Heo6xonumocTs npeABapUTEIbHOIO CO3IaHUsI «MOAETH-KOH(UTYpaTopay 00ycIaBIuBacTCs
CBEpX- MAaCHITA0OHOCTBIO CaMOro IMpoLecca JPEBHEro OJeJCHEHUs, MHOTO(AaKTOPHOCTHIO
yCIOBUH, HEOOXOIMMOCTHIO MHTEIPAllMM PA3IUYHBIX AHAJUTUYECKUX U HCCIEI0BATEIb-
CKHMX MpOLENyp, MOCTPOEHUs MCCIENOBATEIbCKOM NPOrpaMMbl Ha €IMHBIX OCHOBAHM-
ax. OraenbHble (QparMeHThl «MOAETU-KOH(UTrypaTopa» ObUTH OTpabOTaHbl Ha MHOTOJIET-
HE-BEKOBBIX HaOMIOACHUAX 3a JEHCTBYIOLUIMMM 10 COBPEMEHHOCTHU JIEAHUKaMU Ha Aurae
u Anpnax. /[ns ynpoiieHus Hameidl KOHKPETHOM CUTyallMd M3 BCEr0 OTPOMHOIO MaccHBa
Baiikano-Ilaromckoro Haropesi Obl1 BBIOpaH XOPOILIO JAOCTYIHBIA M C UJCAIbHO COXPAaHHB-
IIMMUCS JIETHUKOBBIMU (hOpMaMM JIPEBHETO OJIEIEHEHMs Y4acToK B JojuHe p. Kuuepsl
I0r0-BOCTOYHOM 3KCIO3ULIMK, oOpalieHHol K baiikanbckoil pugToBoii Bnagune. Panee stor
YYacTOK JPEBHErO JIEAHWKA YK€ ObUI ONMCaH W McCieqoBaH MHOTUMHU aBTopamu [Ocan-
yuii, 1987, JleBu u ap.2001, Muemmn, 2003]. [ng noaydeHuss KEpHOB ¢ HEHAPYIIEHHOU
CJIOMCTOCTb C LEJIbIO0 JaTUPOBAHUSA, MPOLECCOB ACIVIALMALUN OblT IPUMEHEH CHEeIMaIbHO
CKOHCTPYHUPOBaHHBIN OypOBOW CHapsA-IPYHTOHOC, MO3BOJIMBIINKI M3BJIEKaTh U B Jlabopa-
TOPHBIX YCIIOBUSIX HCCIIEOBATH IIOJIHBIM KEPH PBIXJBIX OCAaJKOB C HEHApPYyILIEHHOW CIlo-
UCTOCTBIO U UJCAJIBHON COXPAaHHOCTBIO JaTHpYROLIero marepuana. IlomyueHHble pe3yib-
TaThl JJAJId B €IMHOW NMPOCTPAHCTBEHHOW CHUCTEME HCIOJNb3ys €IUHOOOPAa3HYI0 METOIUKY
0TOOpa KEPHOB JIEHUKOBBIX OTJIOKEHUH, €MHBIN cIoco0 1aTupoBaHus (B JaHHOM Cilydae
AMS-naTupoBaHue) MOMyuyuTh LEMOYKY paJuoyrIepoJHbIX AaTHPOBOK 1o 11 mocnenosa-
TEJbHBIX KOHEYHBIX MOPEH JOKYMEHTHPYIOLIMM pa3jM4YHble LUKIbl POCTa U JAErpajaluu
JIEJIHUKOBOIO IIOKPOBAa Ha NpPOTSLKEHUU 63 KM 1o mpocTupaHuto. HavanbHble natupoBky,
(buKcHpyIOLIEe MaKCUMAaIbHYI BUIUMYIO TPaHUILy MPOJBUKEHUS JICIHUKA, MCUUCIIACTCS
38-39 ThIC.JILH ¢ TeMnoM mnocienyrouiero orcrymieHus 34,3 teic.i.H., 31,8 ThIC.J.H.,
18,4 ThiCc. M. H., 15,2 ThIC.)I.H., 11,7 TBIC. 1. H, 9,2 THIC./1.H. Panee MakcumanabHOE OJie/e-
HEHME I10 3TUM K€ CaMbIM JIETHUKOBBIM (hopmam ompezessuiocs o 100 1o 300 ThIc. 1. H.
Hcxons u3 nomyueHHbIX pe3ylIbTaToB MPEACTABISIETCS Ipyras BpeMEHHasi KapTUHa C MHBIMU
IIPUYMHHO-CJIEICTBEHHBIMU CBSA35IMU PAa3BUTHUS IIPOLECCOB ApeBHEro oneaeHeHus. Coro-
CTaBJICHHE JATUPOBOK JIGAHUKOBBIX 3TAIlOB MOABIKEK, 3a(UKCUPOBABIIMXCA B KOHEUHBIX
MOpEHax C MOJTY4YeHHBIMH HaMU JaHHBIMHU 110 MOANOPHBIM 03epaM Myiicko-KyannnHckoi
BIIQJIMHBl HE IO3BOJIAIOT CUUTATh JPEBHMM JIEIHUK OCHOBHOM NPUYMHON BO3HMKHOBEHHS
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9THX TUIAHTCKUX TOAMNOPHBIX BOJAOEMOB C IOCJICAOBABIIMMHU KaTacTpOQUUYECKHUMU I10-
CJIEICTBUSIMU UX CITyCKa, OTpasuBIIKecs B JojauHe Butuma u JleHbl B BUJE MOLIHBIX Ka-
TapaKkTaIbHBIX OTIOKEHHUAX, OQOPMHUBILUX OTPOMHBIC YYaCTKU JJOJIMH 3TUX pek. [Tpupona
BO3HUKHOBEHUS TUTAHTCKUX IJIOTHH IMOJNOpPA emie TpeOyeT CBOEro UCCIEeI0BAHUS.

MOJEJ/Ib ®OPMWPOBAHUA NECCOB
U PEXKUMbl ATMOCOEPHOW LIUPKYNALUUU
HA IOF'E PYCCKOW PABHUHbI B MJIENCTOLLEHE

MN.U. KanunuH', U.10. Kyopeeamsix', I.I. MaHnuH?, H.B. KapnyxuHa?

"TMOXuBIlM PAH, MywuHo, kalinin331@rambler.ru
2UIr PAH, Mockea

JI€ccoBo-nouBeHHast (opMaLus — 3TO KPYIHBIA KOMIUIEKC KOHTHHEHTAIbHBIX OTIIOXKE-
HUU NIPEUMYLIECTBEHHO IIJIEHCTOLIEHOBOIO BO3PACTa, BO3HUKIINN B YCIOBUAX YEPEIOBaHUs
JICIHUKOBBIX M MEXJIEIHUKOBBIX 3110X. Hecmorps Ha To, yTo M3yuyeHue néccoB Pycckou
PaBHHUHBI UMEET Oosiee YeM BEKOBYIO MCTOPHUIO, OONBIIMHCTBO HAYYHBIX 3aKIIOYEHUN 00 X
TeHEe3MCe HOCAT XapaKTep TUIoTe3, ¢1ab0 00ecreueHHbIX JaHHBIMU €CTECTBEHHO-HAYYHbIX
aHaJIM30B KaK caMuX JECCOB, TaK U MOTEHIUAIBHBIX HCTOYHUKOB UX (hopMHupoBaHusi. B cBs-
3M C 3TUM, 1IeJIbI0 TaHHON pabOThI OBLIO ONpEesIeHNE U XapaKTePUCTHKA OCHOBHBIX CTaJAuN
autoreHesa jaéccoB Pycckoil paBHUHBL. J[j1s1 3TOro ObLIM U3y4eHBbI JIECCH B PAMKaxX TPaHCEK-
Thl 0T CpenHepycckoil Bo3BbIlIeHHOCTH 10 [IpenkaBkasbs (omopHble paspesbl OTKazHoe,
[Topt-Karon, Hlabensckoe, Menekuno, Ctpenuua, Benes). IlpoBeneH cpaBHUTENbHBIN
aHaJIU3 XMMUYECKOIO U IPAHYJIIOMETPUYECKOrO COCTaBa JIECCOB U IIOTEHLIUAIBHBIX UCTOUHHU-
KOB MMHEPAJILHOH IBUIM, PEKOHCTPYUPOBAHbI OCHOBHBIE HAIPABIICHUs 0JI0BOI0O IIEPEHOCA,
MeXaHU3Mbl OCTYIIJICHUS U IPeoOpa30BaHuUs MbUIH.

[Tony4yeHHble JaHHBIC MOKA3bIBAIOT, YTO 0Opa3oBaHUIO JECCOB Ha Pycckoil paBHMHE
IIpEeIIeCcTBOBAJA CIOKHAs 1IeTouKa 0cafouHoi nuddepennuannu nopox GeHHOCKaH IMHA-
BCKOTO LIUTa U oTiOKeHUi Boctouno-EBponeiickoii miargopmbel. OCHOBHBIM MCTOYHHUKOM
MUHEpaIbHOM MbLTH U1 1EccoB Pycckoil paBHUHBI ObUIN JIEAHUKOBBIE OTI0KEHUS, IITyOOKO
npeoOpazoBaHHbIE MPOLIECCAMU BHIBETPUBAHUS €llie Ha cTaauu Moounu3anuu. [lepsoii ctanu-
el ocagouHoil AuddepeHmanny aneBpuTa IBISI0OCH (PU3MYECKOe BEIBETPUBAHUE TOPOJ 11O
BO3JIEHCTBHUEM JIeAHUKA. Ha BTOpOI IPOUCXOANIIO XMMUYECKOE BBIBETPUBAHUE JIEJHUKOBBIX
OTJIOKEHUH IOCJIE ero TasHusd. TpeTbel cTaguel sBIsUIach rPaBUTALMOHHAS MUHEpalbHas
COPTHUpPOBKa ajeBpuTa MopeH. Ha ueTBepToil cTajuu runepreHHo-npeodpa3oBaHHbIC JIeI-
HUKOBBIC OTJIOXKECHUS IIPETEpIIEIn BOJHYIO COPTUPOBKY M PACTBOPEHUE IOJ BO3ACHCTBUEM
PEUHBIX TOTOKOB paBHUHHBIX pek. Ho OONIbIIMHCTBO N3yUYeHHBIX J1€ccoB Pycckoil paBHUHBI,
KpOMe Ipe/IKaBKa3CKUX, UMEIOT 3aIUCh TOJIBKO MEPBBIX TpeX AuddepeHtnanuii. ITo roBOpUT
0 TOM, YTO MOPEHBI ObUIH OCHOBHBIM UCTOUYHUKOM, CJIYKUBIIUM XPAaHUINIIEM MUHEPATbHON
IBLIH, @ aJUTFOBUN — JIOTIOIHUTEIBHBIM HCTOYHUKOM, ITIaBHBIM 00pa3oM, KBapIia.

C nomomsro EMMA moznenupoBaHusi IpaHyJIOMETPUUECKOIO COCTaBa IOJIyYEHBl J0Ka3a-
TEJICTBA TOTO, YTO B IIEPUOJ MAKCUMAIbHOTO KOHTHHEHTaIbHOTO oneaeHenus (MUC 6) nan
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JIETHUKOM MOT (pOpMHUPOBATHCS OIOKUPYIOUINI aHTULIMKIIOH, MIPEMSATCTBYIOLINI aKTUBHOMY
MPOHUKHOBEHUIO BO3AYLIHBIX Macc u3 Aminantuku u Cubupu. BHyTpu 3TON THIEp30HBI
CYILIECTBOBAJIM XOJOJHBIE, CYXUE YCIOBHUs, IIPU KOTOPBIX AUCTAJIbHAS JICIHUKOBAs IIbLIb
MEPEHOCUIIACH HA FOI' CEBEPHBIMU BBICOTHBIMHM PETHMOHAJIbHBIMU BeTpamu. CornacHo 3Toi
MOJIENH, BIUSHUE OJIOKHUpYIOIIel 00JacTi BBICOKOTO JaBICHUS 0CiadeBaio o Mepe Jerpa-
JALMU JIETHUKOB B ITO3[IHEM IUIEMCTOLEHE U UX OTCTYIUIEHUS Ha CEBED.

B Teuenne MUC 2-3 u3-3a gerpajgauuu oneaeHeHus Ha tore Pycckoil paBHUHBI yCH-
auiock BiusHue CHOMPCKOTo aHTHIMKIOHA, KOTOPOE MPHUBENIO K aKTHUBU3AIUU BOCTOYHBIX
BeTpoB. OHM 3axBaTbIBaIM Marepuai ¢ [IpenkaBkasbs 1 MOIVIM POHUKATH JaJIbLIEC HA 3ama/l.
B teuenne MUC 2-3 ocnabnenne O10KUPYIONIETO aHTUITMKIIOHA MPUBENIO K (JOPMHUPOBAHUIO
COBPEMEHHOT0 pPeKUMa IUPKYIALuU arMochepsl Ha Pycckoii paBHuHE ¢ koHKYypeHIuei Ce-
BepO-ATIaHTUYECKOTO IMKIOHA 1 CHOUPCKOTO aHTULIMKIIOHA. BeTphl 000MX HampaBieHHIA
YCHIIMJIMCh, YTO MPHUBENIO K KOHBEPTCHIIUU 20JIOBOTO Marepuana. TakuM o0pa3om, B CpeTHEM
IUICHCTOIIEHE PEeKUM LUPKYISIIuU aTMocdepbl Ha Pycckoli paBHHHE, BEPOSATHO, OMpese-
JSJICA JUHAMHUKOM JIEAHUKOBOIO IMOKPOBA, TOTAA KaK B IMO3IHEM IUIEHCTOLIEHE OCHOBHBIM
dakTopoMm crana oOrrast HUPKyIsus atMocdepsl B EBpazun.

O NPUPOAHOW OBCTAHOBKE U TEPUODAYHE NO3AHEIO
NNAENCTOLUEHA B TOPHOM OBPAMJIEHUU O3EPA BAUKAJ

H.TI. Kanmbikos

tOHL| PAH, Pocmos-Ha-[JoHy, kalm@ssc-ras.ru

B oOpamnennu 03. baiikan, moOMUMO MOCIEIHUX THEH, MAMOHTOB, HIEPCTUCTHIX HOCO-
poroB, BepOIOI0B, OM30HOB U BUHTOPOTOB, B MO3MHEM IUICHCTOLIEHE OOUTATN COBPEMEH-
HbIe TIpenctaButenu poaos Canis, Vulpes, Ursus, Meles, Equus, Cervus, Capreolus, Alces,
Rangifer, Gazella, Capra, Ovis, KOTOpbI€ B MaJCOHTOJIOTUYECKON JIETOMUCU BCTPEUAIOTCS
C Hauaja IuielictolnieHa, MHOrue u panee. OcoOeHHOCTBIO ATOU (ayHbI OBLIO TO, YTO OHA
NpeCTaBisia JOKalbHbIe (ayHbl ¢ ONpeNeIeHHON KOMOWHAIMEH OJHUX U TEX KE BUIOB
B COOTBETCTBUU C KIMMATUYECKUMHU yCIOBUSIMHU, OCOOCHHOCTSIM penbeda, pacrnpeneacHu-
€M pacCTUTEILHOTO MOKPOBA. YCTaHOBIEHHE WX MOJJIMHHOTO COCTaBa HAMPSMYIO CBSI3aHO
CO CTEIMEHBI0 TE€OJOTUYECKON W3YYEHHOCTH TEPPUTOPHUH, UX YHCICHHOCTHIO, YCIOBHUSIMHU
3aXOpoHeHus: TaoreHo30B. Apeanbl MJICKOMUTAIONINX, aJalTUBHBIA KOMIUIEKC KOTOPBIX
HE OTBEYaJl MapaMeTpam Cpeibl, 0 BCe BHAMMOCTH, CO BPEMEHEM JIOKAJIU30BaIUCh, YTO
BEJIO K WX Pa300IIeHHIO, CIIBUTY WM TOJHOMY BBIMUpaHHIO. X cocTaB oTpakan aBTOX-
TOHHBIE TIEpEMEHbl B OMOTeOlIeH03aX, & CYLIECTBOBAHHE OJHOTUITHON (payHBI yKa3bIBaJO
Ha OTCYTCTBHE KOPEHHBIX MEPECTPOeK B OMOTE MO3JIHEro IuielicToneHa ora BocrouHoii
Cubupu HecMOTpsl Ha TO, YTO OH Hauboyiee W3ydeH. 3[ecCh O CHUX TOp HE BBIJEICH
HU OJMH CTPATOTUN JJIsi OJHOTO W3 €ro TOPU30HTOB, a CCHUIKM Ha 3amaJHOCHUOMPCKHE
(Ka3aHIIEBCKUH, 3BIPSHCKUIM, KAPITMHCKHIA, CApTAaHCKU) HE COBCEM KOPPEKTHBI BBUIY MHO-
TUX MPUYHMH, B TOM YHCIE Pa3HBIX YCIOBUI HAKOILJICHHS OCAJKOB, COAepKammx (ayHy
MO3JHEr0 IUIEHCTOICHA.
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W3BecTHO, 4TO B rOpHOM OOpamiieHuu 03. baiikan cHukeHue pazHoO0Opasusi MIIEKO-
MUTAKOLUX TPOUCXOJWIO C HEOT€HA, YTO BEJIO K MOHMKEHHUIO YCTOMYMBOCTU 3KOCUCTEM
JJa’)kK€ HECMOTPS Ha OTCYTCTBUE IIOKPOBHBIX OJIEIEHEHH, XOTs JIOKAJIbHBIE OJIEICHEHNS U UX
ciieibl Kak Oy/lTO OTMeYaroTcs B BBHICOKOTOPHBIX coopykeHHsx [baszapos, 1986]. Apeanst
MaMOHTOB U HIEPCTUCTBIX HOCOPOTOB, JIOIIAJe U OM30HOB, a TAaKXKEe PaAMOYINIEPOIHBIE
JATUPOBKU IOKA3bIBAIOT, YTO OHM OOWUTAIM B MEPUOJbl TaK Ha3bIBAEMBIX «IIOKPOBHBIX
OJIEICHEHUI» U «MEXJIEIHUKOBUI». JTU JAaHHBIE COIVIACYIOTCS C TOYKOHM 3pEHHs O TOM,
yro B CeBepHoil A3um, kak U Ha Pycckoil minardopme, He ObUIO MOKPOBHBIX OJICIEHEHHIA.
OToMy B3Iy HE MPOTHBOPEUUT U BCA UCTOPUSA (PayHbl MIICKONMTAIOLIMX, OOMTaBILAs
B CPEIHEM M IO3]1HEM IulelicToueHe. [locTeneHHoe oxoofaHue B HEM, MAKCUMYM KOTOPO-
IO MPHULIEINICS Ha €ro KOHEL, T.€. HAa «CapTaHCKOe» BpeMs, NPUBEJIO K U3MEHEHUIO COCTaBa
¢ayns! [Kanmeikos, 2021], ogHako 1mocie Hero 00JUK pacTUTENLHOCTH OOJbIIe HE MMOJBEP-
rajicsi KaKUM-JIM0O CylIeCTBeHHbIM M3MeHeHusM [bespykosa, 2000]. YacTts miieKkonuTaro-
IIMX Ucye3a U3 OMOTHI B pe3ysbTaTe HEe TOJIBKO M3MEHEHHs KIMMaTa, HO U HeraTHBHOTO
BO3JICMCTBHS CO CTOPOHBI YE€JIOBEKA, KOTOPBIM M0 NPEABApPUTEIbHBIM OLICHKAM IOSIBUJICS
B peruone 6onee 50 000 net Hazax [JI6oBa, 2000]. Ero cTossHKM MHOTOYHCIIEHHBI Ha IOTE
Bocrounoii Cubupu, u, ecimu C'*-natupoBku Bephbl, 70 40 000 JIET aHTArOHMCTHYECKOTO
B3aMMOJICICTBHSI HE MOIVIM HE CKa3aTbCs HEraTWBHO Ha cocTase ¢ayHbl. Mcmnonb3oBaHue
HU3KOPENPOAYKTUBHBIX U MENJIEHHO BOCIOJIHSIOUIMX CBOK UUCIEHHOCTb >KMBOTHBIX JUIS
CBOCH JKU3HENEATENBHOCTU U APYTUX LEJIeH MO3BOJIMIM JPEBHEMY YEJIOBEKY HE TOJBKO
BBDKUTH, HO M TIPUCIIOCOOUTHCS K YCHIIMBAIOIIEMYCS [TOXOJIOJJAHUIO 33 CYET CHUKEHHSI YUC-
JICHHOCTH MOMYJIALMI KPYIHBIX MJIEKONUTAIONMX. Pazpexennsle nomynsiuun Mammuthus,
Coelodonta, Bison n apyrux yxe He ObLIM B COCTOSSHUM BOCCTAHOBUTH CBOIO YHCICHHOCTD,
YTO B COBOKYIHOCTH C APYIMMH (PaKTOpaMu HPUBEIO K OpajuTeM4eCKOMY BBIMUPAHUIO
BUJIOB, COCTAaBJISIOIIUX PO MaMOHTOBOH (payHBbI.

FEOMOP®OJION'MYECKUE NMPU3HAKWU TEKTOHUYECKOIO
BJINMAHNA HA COBPEMEHHDbIE PEYHbIE [JOJINHbI
LLEHTPAJIbHOW YACTU CEBEPHOIO KABKA3A

B.P. Kanb6epzeHoea, E. A. ®ukpu, B. M. Makeee
UIra PAH, Mockea, vmakeev@mail.ru

I'eomopdosornyeckre Mpu3HaKyM TEKTOHUYECKOTO BIMSHUS HAa pEUHbIE JOJIMHBI pac-
CMAaTpUBAIOTCS B pa3HbIX OTEUECTBEHHBIX U 3apyOexHbIX padorax [Radaideh, Mosar, 2019;
Pavano et al, 2018; HecmesinoB, 2018]. AKTyaJIbHOCTh paOOT CBSI3BIBAETCS C BBIIBICHUEM
U OLICHKOW 30H TEKTOHMYECKUX JUCIOKAIMi B 00JACTAX COBPEMEHHOIO TEKTOI'€HEe3a B CBsI-
3M C aKTMBM3allMel MHTEHCHUBHBIX SK30T€HHBIX MPOLECCOB U ceiicMuuHOCTU. LleHTpanbHas
yacth CeBepHoro KaBka3a OTHOCHTCS K PETHOHY C BBICOKOM CEHCMOTEKTOHMYECKOM orac-
HOCTBIO.

B uentpansHoit yactu CeBepHoro KaBkaza uccienoBaHbl TeoMOp(hOIOTHUECKUe MpU-
3HAaKM TEKTOHMYECKOI'O BIIMSHUS Ha Pa3BUTHE COBPEMEHHBIX peuHbIX ToiauH. Ha ocHoBe
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KOMOHMHHPOBAHHOI'O aHAJIN3a HECKOJIBKHUX KJIACCHYECKUX reoMOpP(OIOrHuecKuX noka3areinen
(runcorpaduueckue KpUBbIE U TUIICOMETPUUECKUN MHTETpall, HAEKC MONepeyHOM TOorpa-
(duueckoll CUMMETPHUU U TPAJUEHTHI PycClia) BBIABICHBI TeKTOHHUECKUEe aedopmarmu. [l
orpeesieHusi reoMop(}OIOrHuecKUX aHOMAIIUH, CBI3aHHBIX C TEKTOHMUECKON aKTUBHOCTBIO,
IpoBeJIeHbI ccieI0BaHus Tonorpadun pycia peku Jlaba u ee J0KaabHBIX IPUTOKOB, a TaK-
e MPOAOJILHOTO MPOMIIS U F€0JIOTHYECKOE CTPOCHHE.

AHOMaNbHO BBICOKHE 3HAYEHHUs TI'MIICOMETPUYECKOTO0 MHTErpajia JIOKaJlbHO HaOIo-
JIAI0TCS Ha BUCALIMX KPbUIaX HAJBUIOBBIX PA3JIOMOB, B TO BpeMsl KaK aHOMAJIbHO HM3-
Kre HaOMIoAaloTcs B MOHMKEHHBIX, OTHOCSIIMXCS K Jeayemy KpbLly. Pe3ynbrarsl, mo-
Jy4eHHbIE C IOMOIIbIO HMHJEKCa MOINEpPeYHOll Tomorpaduu, MOKa3bIBAIOT ACHUMMETPHUIO
B OOJBIIMHCTBE M3YYEHHBIX BOJOCOOpPHBIX OacceiiHaX ¢ pa3HOHANpaBIEHHOW OOKOBOM
murpauueil. B npenenax uccinenyemoll TEPPUTOPUM NMPOBOAUTCS AHAJIOTUS U CPABHEHHE
aCUMMETPUH pPycClla C YIVIOM INaJeHUs IUIOCKOCTEM 3ajleraHusi MOpOJ M TEKTOHUYECKHUX
pa3pbIBHBIX CTPYKTYp. AHOMaJIbHBIE YKJIOHBI TaJIbBEra pycja COBIAJAl0T C 30HAaMU JIUCIIO-
KaIlMM T'€0JIOTMYECKUX IJIACTOB, U XapaKTepU3YIOTCs U3MEHEHUEM penbeda B paiioHax, Ijie
PEKH MPOTEKAIOT HaJl MOrpeOEHHBIMU Pa3IOMaMH U 30HAMM BBIXOSIIMX HA MOBEPXHOCTU
pa3nomoB. OTMEUaEeTCsl 3HAYUTEIbHOE TEKTOHUYECKOE BIMSHUE HA DBOJIIOLUIO JPEHAXKHBIX
CHCTEM, U CBUJETEIbCTBA AKTHUBAIL[MM HEKOTOPBIX W3 PA3JIOMOB, Ja)Xe HE MPOSBICHHBIX
Ha MOBEPXHOCTHU, YTO, B CBOIO OUEpPElb, MOXKET OBITh MCIOJIB30BAHO ISl OLIEHKU PUCKOB
CEHCMOTEKTOHMYECKON aKTUBHOCTH.
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NMAJIEOOKEAHOJIOTMYECKUE YCNTOBUA B HOPBEXKCKOM MOPE
BO BPEMA MEXCTAAUANIA MUC-7 MO AAHHDbBIM
AHAJNTN3A OAVHOLUUCT B OCAAKAX KOJIOHK AMK-5536

T.C. KnroeumkuHa', E. A. Hoguuykoea?, A.I. Mamynw?,
P. Moxaw®, J1. A. JlosuHckasi?, M. []. KpasyuwuHa?

TMIY, eeoepagudeckutl ghakynsmem, Mocksa, t.klyuvitkina@mail.ru
210 PAH, Mocksa
3NCPOR, Backo-0a-lama, MHOus

Konmonka AMK-5536-TBJ1 (73°34,984" c.u1., 7°52,511" B. 1., nnuna 437 cm) otoOpa-
Ha TpyOkoil Oombiioro nuamerpa B 68-m peiice HUC «Akanemuk McrucnaB Kengbiinn
B 2017 . B HopBexkckom Mope ¢ miyounsl 2196 m. Jlns 0CaaKOB KOJOHKU IOJTyY€HbBI
tpu narel YMC 'YC u Beinonnen ananu3 u3oronos 8°C u 8'%0 pakoBUH IUTaHKTOHHBIX
dopamunucdep N. pachyderma sin. BozpacTHas MoJellb MOCTPOEHA IyTeM KOPPEJSLUU
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¢ m3oronubiMu kpuBbiMu LRO4 [Lisiecki, Raymo, 2005] u PS1243 [Bauch et al., 2012]
10 OMOPHBIM TOYKAM M pacyera BO3pacTa MeXJy HUMHM METOJOM 0aileCOBCKOro Moesu-
poBanus. IIpeaBapuTenbHO yCTaHOBIEHO, YTO OCAJKU KOJIOHKM OXBAaTbIBAIOT IIOCIIEIHUE
275 ThIC. €T U BoceMb MOpckux u3oTonHbix craguii (MUC), a untepBan 354-387 cm
IIPEIIONIOKUTENBHO cO0TBEeTCTBYeT Mexcraguany MUC-7. Ocaaku B 3TOM HMHTEpBaje
IIPE/ICTABIEHbl, B OCHOBHOM, IIE€JIUTOBBIM WJIOM 3€JIE€HOBATBIX M OJMBKOBBIX OTTEHKOB
C IIPOCJIOSMHU BYJIKAaHUYECKOIO IEIIA.

B npennonaraemsix rpanunax MUC-7 oOpa3ipsl Ha aHaaU3 JUHOLMCT OTOOpaHbI ¢ MH-
tepBajioM 1,0-2,5 cm. Xumuueckas 00paboTKa OCYLIeCTBISIACH M0 CTAHJAPTHON METOAMKE
¢ nobasnenueM cnop L. clavatum. ViccnenoBaHus AUHOLUCT MPOBOJMIUCH MO MUKPOCKO-
noM ¢ yBenuyenueM x400. B kaxaom oOpasue HacuutbiBasioch >100 muct wim, B ciaydae
HU3KHMX KOHLEHTPALMH, TTOJCYNTHIBAIMCH BCE DK3EMILUIAPBI Ha IUIomamm >4 cM2.

Ha Oonbiueil yactu BRIOpaHHOTO MHTEpPBajia KOHLUEHTPALUU AUHOLUCT HE MPEBBILIAIOT
1000 sk3.\r. Opgnako Ha TiryOuHe 383 cM OHM CKAauKOOOpa3HO BO3PACTAOT U JOCTUTAIOT
Makcumyma (8,8 ThIC. 9K3./T), a 3aTe€M MOCTENEHHO CHIDKAITCS A0 TIyOuHbl 376 CM.
B untepBane 376-383 cM KOHLEHTpAaLMHM BBICOKHE M COCTABIAIOT B cpenHeM 4,4 ThIC.
9K3./I. Bce BcTpedeHHbIe BUABI OTIMYAOTCS MPEKPACHO coxpaHHOCThI0. Komiieke auHo-
muct coctouT u3 Operculodinium centrocarpum (10 61 %), Nematosphaeropsis labyrinthus
(mo 33%), Spiniferites mirabilis (no 23 %), S. ramosus (a0 14%), Bitectatodinium
tepikiense (no 12%) u Spiniferites spp. (10 5%). BaxxHo OTMETUTb NPUCYTCTBHE BHJA
S. septentrionalis (10 7%), KOTOPbIIl cUMTAETCs 3HAYUMBIM MapkepoMm uHTepBaina MUC-7
B CeBepnoii Armantuke [Penaud et al., 2008]. Takke €IUHUYHO BCTPEUEHBI LUCTHI
Pentapharsodinium dalei, Impagidinium pallidum, 1. patulum, S. elongatus, Ataxiodinium
choane u 1.7 cezare.

Pe3koe yBennueHne KOHIIEHTpALU TUHOLKCT, BBICOKOE BUI0BOE pa3HOOOpasue, MosiB-
JICHHE TEIJIOBOJIHBIX AJIEMEHTOB U MPUCYTCTBUE S. septentrionalis OHO3HAYHO YKa3bIBAIOT,
yto ontumym MMUC-7 coorBercTByeT ropu3oHTy 376383 cM, a OCaaKu HaKalIMBaJIKUCh
B YCJIOBUAX OOJIBIIIEr0, YEM B HACTOSIIEE BPEMs, IPUTOKA TEILJIBIX U COJIEHBIX CEeBEpOATIaH-
TUYECKHUX TIOBEPXHOCTHBIX BOJ M CMEIIEHUS apKTUYECKOro (hpoHTa K ceBepy.

Paboma evinonnena npu noooepocke PH®, epanm Ne 24-17-00044.
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APXEOJIOI'MA U TEOMOP®OJIOITNA KOJIbCKOIoO CEBEPA

E. M. Konnakoe

UNMK PAH, Cankm-llemepbype, eugenkolp@yandex.ru

Ha 2025 r. B Mypmanckoii o6nactu u3BecTHO 870 apXeoa0rnyecKux NaMsITHUKOB U B UX
cocraBe 1600 ocrarkoB xuiuny oT Me3onura 10 HoBoro BpemeHu. bonblIMHCTBO U3 HUX
pacrionoxeHo Ha nobepexxbe bapenuesa u benoro mopeii. J{ns Konsckoro Cesepa xapak-
TEPHO 3aJieraHue apXeoJOrMYECKUX apTe(aKkTOB Ha MOBEPXHOCTH. J{peBHUE KUIINIIA UMEIOT
BBIPQKCHHBIE IPU3HAKM HA COBPEMEHHOW NMOBEPXHOCTU. JTO MO3BOJSAET JaTUPOBATh apxe-
OJIOTUYECKUE NaMATHUKU C IIOMOILBIO TUIIOJIOTHYECKOTO METOZA 110 BHEUIHUM IPU3HAKaAM
0e3 pacKoOmoOK. YUUTBIBasi KOJIMYECTBO apXEOJOIMUECKUX MaMSATHHUKOB, MOCIEIHEe 00CTOs-
TEJIbCTBO MO3BOJISIET OTHOCUTEIIBHO MAacCOBO JaTHPOBAaTh AJIEMEHTHI penbeda, Ha KOTOPhIX
OHHU PacCHOJIOKEHbl, U HA000POT, MocKoybKy B CeBepHOoil DEeHHOCKAHUM B TOJIOLIEHE LIUIN
MHTEHCUBHBIE IVISLIMOU30CTaTUUYECKUE TIPOLECCHI U IBCTaTUUECKOE OJHATHE MOPSI.

B menom apxeomoru MOTyT OINHUCATh «apXeosoro-reoMopdosiornyecKyro» HCTOPUIO
MypmaHnckoro 6epera cienyrommm oopaszom. Ilamarauku me3onuta (~9-5,5 ThIC. €T 10
H.?5.) pacnojiaratotrcst Ha BbicoTe oT 22 M BCB u Bbimie. C TOUYKHM 3pEeHUsI apXEO0JIOTOB 3TO
TpPeThsl MOpcKas Teppaca. Panuuil u cpequuii Heonut (~5,5-3 ThIC. JIeT 10 H.2.) — 0T 18 M
BCB wu Bbimie. [1o3nuuii Heonut u GpoH30BbIN Bek (3—1 Thic. neT 10 H.3.) — 11-14 M BCB.
[TaMsATHUKHM 3TOTO NEPHO/Ia 3aHUMAIOT BTOPYIO MOPCKYIO TEppacy M0 NPeACTaBIECHUAM apXe-
osoros. [TamsaTHuKM cpeHeBekOBbs 1 HOBOro BpeMeHM pacrosaratoTcsi Ha IEpBOil MOPCKOM
teppace 6—8 M bCB u Bbile. B 1peBHOCTH BCE 9TH NaMATHUKY 3aHUMAaJIH IJIOLIAAKH Y Tpa-
HUIIBI CyIlIa—MOpe, COOTBETCTBYIOLIME YPOBHIM MOpPS BO BpeMs UX (DyHKIIMOHHUPOBAHUS, —
yA0OHbIE raBaHU [l MOPCKUX JIOJIOK.

ApXeos0ru4ecKkoe BIeyaTiIeHue OT HEMHOTOYMCIIEHHBIX MaMITHUKOB Konbckoro 3ainBa
B TOM, YTO COOTBETCTBYIOIIHE «apPXEOJIOr0-reoMop(osornyeckie» ypoBHH PacHOI0KEHbI
3nech Ha 5—10 M Bbiwe. [Ipu 3ToM Ha pacnonokeHHbIX ceBepo-3anagHee Peidausem u Cpen-
HEM I10JIyOCTPOBaX, KaK MPEACTaBIAETCS, NaMATHUKU 3aHUMAIOT TaKO€ K€ MOJI0KEHUE, KaK
Ha MypmaHckoM Oepery.

Pazymeercs, u3 mpaBua ecth uckirodeHus. [locenenue OponzoBoro Beka Porapma 12
Haxogutcs Ha 38 M BCB — Ha TpeTbell nnmn yeTBepToii MOpckoil Teppace. B nanHoM citydae
9TO OOBSACHUMO: B OKpyIe HeT MOAXOAALIMX IUIOLa0K Ha MeHblIell BbicoTe. B Konbckom
3anuBe Ha Mbice CaMITOHABOJIOK JIBa OCEJIeHHUs OpOH30BOT0 Beka HaxozsaTcs Ha 24 m BCB.
Buaumo, 310 Takxke OObACHSAETCS OTCYTCTBHEM DPSJIOM YIOOHBIX IUIOLIAJ0K HAa MEHBIIEH
BeIcoTe. AHanmornuHoe nocenenue Kexypckas 4 y ryost Jlomonocosa pacnonoxeHo Ha 37 M
BCB. 3nech npocToro 00bsICHEHUs HET, TOCKOJIbKY OJIMKe K MOPIO HAXOIUTCS TUIIOJIOrHYe-
CKHU Takoe ke nocenenue JJomonocosa 3 Ha Bropoil Mmopckoii Teppace 16 m BCB.

OnHako ecTh CUTYyalllu, KOTOPbIE, BUIMMO, JOJKHBI ObITh OOBSICHEHBI HE B pAMKax apxe-
onoruu. [locenenne Masik 1-2 B ry6e [lpo3noBka HachllieHO apTeakTaMu OT paHHEro He-
OJIUTA 10 PAHHETO XKEJIE3HOr0 BeKa, HO pacnonaraerca Ha 13 M BCB (11 pannero Heonura
npomnaio okoso 10 m). [Ipuuem pacnonoxenue OIMKaWIIMX apXeoJOrHUeCKUX MaMITHUKOB
B ry0e J[po3/10BKa B 11€JI0M COOTBETCTBYET ONMCAHHOM BBIIIE CXEME 10 BEICOTHBIM OTMETKaM
WIH JIMILIB HE3HAYUTEIBHO OT HEE OTKJIOHAETCA. 3[1ECh apXE0JIoraM OCTAeTCs MPEeANonararb,
YTO KaKUE-TO JIOKAJIBHBIE «T'€0JIOTNYECKUEY MTPOLECCHI TPUBEJIN K OTHOCUTEIBHOMY OITyCKa-
HUIO HEOOJIBILIOTO yYacTKa CyIU B 3TIOXY HEOJIMTA.
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HOBbIE JAHHbIE MO rOJIOLEHOBOW NCTOPUIU O3EPA UWIbMEHDb
(HOBroPOACKAA OBJIACTD)

M.A. Komazopoea', E. A. Bopucesuy’ 2, N.U. Epemeee’, E.C. Hoceguy?,
3.C. Mnewusuyesa, M. B. Llumoe*

"MIFPAH, Mocksa
2HoelY, Benukuti Hoso2opod
SUNMK PAH, Carkm-lemepbypea
4YHemumym KapnuHckozo, CaHkm-lemep6bype

CoBpeMeHHbIe MPeICTaBICHUs 00 U3MEHEHUSIX YPOBHS BOJIbI 03. ITbMEHB B MO3AHENE -
HUKOBbE—TOJIOLIEHE OCHOBAHbI HA TUIIOTETUYECKOM IIPEANONIOKEHUHN O IPSIMOM BIUSIHUU HA
HuX ypoBHs Jlamoxckoro o3epa. Ito mpenmnonoxkenue cnadbo odbocHoBano — emie E.H. boi-
auHckui (1959) ormeuan, uto kpome Jlagoxckoro o3epa, y BomxoBa ects emre 1Ba 6aszuca
spo3uu —[[ueBckue u [ocTHHONONBCKKE TOPOTH C OTMETKAMHU TallbBera pycia okoisio 13,3 m
abc. BBICOTHI, M TOJIOLIEHOBBIE TpaHcTrpeccuu Jlagoru Ha VbMeHb OYTH HE BIUSIIH.

Jlo cux mop mpsiMble JaHHbIE 00 U3MEHEHUSIX YPOBHS 03. ITbMeHb OTCYTCTBOBANIHU, XOTS
N.U. Epemeeny (2010, 2023) o cienaM pa3MbiBa pa3HOBO3PACTHBIX apXEOJIOTHYECKUX Ia-
MATHUKOB [IpunibMeHbs yaanock nokazath BECbMa CI0XKHYIO JUHAMUKY U3MEHEHUN YPOBHS
BO/IbI, @ TAK)KE TMOTYYHTh ISl HA3eMHOTO TOp(a co CTBOIaMU AePEBbEB Ha OTMETKE O0Ko1o 17,0 M
abc¢. BBICOTBI, TO €CTh HIXKE COBPEMEHHOTO YPOBHSA Bofbl 03. MnbMmens (18,0 m abc.) B paspese
Hagosnok Ha BoctounoM 6epery o3epa “C-Bospacta 3,3-3,4 ThiC. KaJl. JIET. DTO YKa3bIBAET Ha OT-
CYTCTBHE BIIMSTHUSI TIO3JHETOJIOLICHOBOM JIaJI0’KCKOM TPAHCTPECCUU WIIA HAa MOJIOZIbIE OITyCKaHMUS.
B nonp3y nociieaHero npeAnonokeHus CBUIETENbCTBYIOT U IEPEKOC PErPECCUBHOIO KOHTAKTA
1o nojoiBe Topda, CBsI3aHHOTO ¢ (PMHANBHOI perpeccueil bantuiickoro JeTHIKOBOTO 03epa:
B pa3pe3ax B MCTUHCKOM AeNbThl OH UMEET BO3pacT 12,3 ThIC. KaJl. J1. U HAXOAUTCS HAa OTMETKE
11,8-12,8 m abc. BbICOTHI (Ha 5—6 M HUKE COBpeMeHHOro ypoBHs; AanHble [1. b. ManaxoBckoro,
ApcnaHoB u ap., 1974) u B pazpese CutHo Ha Bonxose ¢ Bozpactom 12,1 ThIC. KaJl. JI. Ha BBICOTE
okono 18,0-19,0 m abc¢. (mannsie 1. 1. Epemeena, 2023).

Cyns o mpeBapUTeIbHBIM pe3yibTaTaM HallluX paboT, BO3PACT perpecCUBHOTO KOHTAK-
Ta Mo nojouiBe Topda B KpoBiie 6acceHHOBBIX OTIOKEHUN Ha aOpa3MOHHOM CEBEpO-3ama/-
HOM moOepexbe 03. nbmenb B pa3pese Tpowuia Ha oTMeTKe 27 M al0cC. BBICOTBI COCTABISET
5,1 teic. kan. net. YuutbiBas nannsie JI.-K. Kénurccona (1997, 2001) o Bo3pacrte perpec-
CUBHOTO KOHTaKTa B pa3pese Pandenuk B 8,5 kM toxkHee — 2,2 ThIC. Kajl. J1. Ha OTMeTKe 18,5 M
abc. BBICOTHI M HEMPEPHIBHYIO 0aCCEHOBYIO CETUMEHTAIIMIO B 3TOM paspese (1o mpeacTa-
BUTEJIHLHOW CEPHUH AaTHPOBOK MO PACTUTEIHHOMY JIETPUTY B MIECKaX M alleBPUTAax), B HHTEP-
Basie ot 5,1 10 2,3 ThIC. KaJ. 1. H., IOJIY4YaeM MOCJIeI0BaTEIbHOE CHUKEHUE OTHOCUTEIBHOIO
YpOBHS BOJIbI Ha CEBEPO-3amaiHOM modepexbe Ha 8,5 M 3a 2,9 Thic. Kall. I

Jpyrasi kapTMHa W3MEHEHHI YpOBHS BOJbl HAMEUAETCSd HAa aKKyMYJSTUBHOM CEBe-
PO-BOCTOYHOM MOOepexbe 03epa. bypeHneM HaMu yCTaHOBIICHO, YTO IMOJIOIIBA TOP(SIHUKA
HaBonok Haxomutcs Ha oTMeTke 13 M alc. BBICOTHI — HA 5 M HIKE COBPEMEHHOTO YPOBHS
03epa M CTOJIBKO ke, CKobko y Topdsinuka /. b. Manaxosckoro, a Takxke [TueBckoro u [o-
CTHHOIIOJILCKOTO MOPOroB. B HIKHEN yacTH TOp(siHIKA OTMEUEHA MbUIbIIA XOJI0A0CTOMKUX
AJIEMEHTOB (DJIOPBI, UTO, BEPOSTHO, YKa3bIBAET HA €r0 MO3AHENEIHUKOBBIN WM PaHHET0JIO-
LIEHOBBIN Bo3pacT. To ecTh, 31eCch HAa MPOTSHKEHUU OOJBIICH YacTH TOJNOIEHa Ha OTMETKax
HUKE COBPEMEHHOTO YpPOBHS BOJABI COXPAHSUIUCH CyOadpasibHBIE YCIOBUS CEIMMEHTAINH,
YTO, BEPOSATHO, CBSI3aHO C CHHCEIMMEHTALIMOHHBIMU OIYCKAHUSIMU MCTHHCKOW JAEJIBTHI.
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He uckntoueHo, 4yTO ¢ 3TUMM OIYCKAaHHUSAMM CBA3aHbl U Pa3HbIE BBICOTHBIE OTMETKH CJIOEB
C HaxoJIKaMH Ha apXeoJIOTMYEeCKMX NaMsTHUKax HeonuTa — Konommax Ha mpaBom Opery
BosnxoBa (1,5 M HMXKe YpOBHSI COBPEMEHHOI'O YPOBHSI BO/IbI) U HOBOM, HaiiieHHOM B 2024 1.
namsTHuke FOpbeBo Ha JieBoM Oepery (Ha ypoBHE BOJIbI).

Hccneoosanue evinonneno sa cuem epanma Poccuiickoeo nayunozo ¢honoa Ne 25-27-00074.

NECCOBO-NOYBEHHAA CEPUA BOCTOYHOIO NPEAKABKA3bA:
MNOJIHAA KIIMMATOCTPATUTPAOUNYECKAA 3AMUCDH
HEOMJENCTOLEHA

E.A. KoHcmanmuHoe', B. N. [lydaHoea?, B. B. [ToHomapeea®,
M.T. MNanuH', H.B. Cbiyee’, M. H. Jlazapeea*

"MI PAH, Mocksa, eakonst@igras.ru
213 PAH, Mockea
SUBuC []1BO PAH, MNMemponasnosck-Kamyamekutdi
*MrY, pakynbmem noygosedeHusi, Mockea

[Ipobaema koppessuu najgeoreorpaguueckux coObITUN OCTaeTCs KIIIOYEBOM B HayKax
0 4eTBEpTUYHOM Iiepuone. IIpotuBopeuns Mexay MOPCKUMHU M KOHTUHEHTAIbHBIMU 3aIIUCSI-
MU, YCUJIMBIIMECS C pa3BUTHEM METOJIOB KOPPEISALUH U TaTUPOBaHUs, TPEOYIOT mepecMoTpa
MHOT'MX PErMOHaJIbHBIX KiIuUMarocTparturpaduueckux cxem. s Boctouno-EBponeiickoit
paBHuHBl (BEP) 3T0 0cO0€HHO aKkTyaslbHO: KOJMUYECTBO JIEJHUKOBBIX 30X B PA3JIMYHBIX
cXeMax HeoIlIeiicToleHa BappupyeTcs oT maTu 10 BocbMu (Astakhov et al., 2016; Velichko,
Morozova, 2010). Pa3nornacust Bo MHOroM 00ycCiIOBIEHbI (hparMeHTapHOCTHIO Ie0JI0ruye-
CKOM JIETOIIUCH, KOTOPasl B I€0JIOTMYECKOM IIPAKTUKE KOMIIEHCUPYETCS CII0KHBIMU KOPpEIIsi-
UMM MEXY Pa3pO3HEHHBIMHU pa3pe3aMu, YTO MOBBIIIAET PUCK OIINOOK B KIIMMATOCTPaTH-
rpau4ecKiX PEKOHCTPYKLUSX.

KapaunaneHbIM perieHreM npo0sieMbl MOT Obl CTaTh ONOPHBII CTPATOTUIMUYECKUHN pa3-
pe3, BKIIIOYAKOLIUI BCIO IIOJHOTY IoapasaeneHui Heomnencrounena BEP. Ho B negnukoBoi
3oHe BEP, Ha KOTOpyr0 TpajiMLIMOHHO OMMPAIOTCA KIMMATOCTPATUTPapUUECKUE CXEMBI,
TaKHe HENPEPHIBHBIE 0CAIOYHBIE N10CIIE10BATEILHOCTH OTCYTCTBYIOT. Ha tore BEP, B nepu-
IJISIMAIbHOM 30HE, JECCOBBIE MOKPOBBI 001a1al0T OOIBLIMM MOTEHLIUAIOM /ISl HEPEePhIB-
HOU KiuMarudeckoit 3anucu (Bennuxo, 1973). Onnako crparurpadus J1€CCOBO-MOYBEHHBIX
cepuii, 0cOOEHHO I MEePBOM MOJOBUHBI HEOIICHCTOIICHA, JOJITO€ BPpeMs OCTaBaIach JHC-
kyccuonHnoit (Velichko, Morozova, 2010; Bolikhovskaya et al., 2016).

Pesynbrarel HOBOrO 3Tana ucciaenoBanuii pazpesa Otkasnoe (Tepcko-Kymckas HU3MeH-
HOCTB) MO3BOJIMJIN YBSI3aTh B €IMHOE 1EJIO€ ME0-, TUTO-, MATHUTO- U TeppocTparurpaputo
Ui 73-MeTpOBOI 0Cal0YHOM MocenoBaTenbHOCTH. B xpoHe bpronec BrIsIBIIEHO 8 nenokoM-
IUIEKCOB U § JIECCOBBIX TOPU3OHTOB. DTU MOAPA3AEICHUs ONPENeIsUTUCh Kak Mopdosiornye-
CKH{, TaK M 10 BapHalUsiIM MarHMTHON BOCIPUUMYMBOCTH, LIBETA U I'PAHYIOMETPUUYECKOIO
cocrasa. Koppemsius crpaturpaduyeckux noapasaenaeHuit pazpesa OTka3Hoe co CTaAusIMU
MOPCKOI M30TOMHOI MIKaJbl TPeOyeT OCTOPOXKHOCTH BBUAY BO3MOXHBIX OLIMOOK. J[aHHBIE
JIOMMHECLEHTHOTO JaTUPOBaHMs, aHAJIU3 YEThIpeX TOPU30HTOB Te(Ppbl U I'€OMArHUTHBIN
skckype bur Jloct B kpoiie ropuzonta L6 ([ynanosa u np., 2025, B neyatu) NoATBEPKIAIOT
000CHOBaHHOCTb MOI0OHBIX COMOCTABICHUH.
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Takum oOpaszom, paspe3 OTkazHOE MpPEACTaBIseT Hauboee MOJHYIO 3alUCh HEOIlIe-
croriena BEP. XpoHocTtparurpadguueckoe o00CHOBaHME pa3pe3a, ONHMpAIOIIMecs Ha KOM-
IUIEKC HE3aBHCHUMBIX METO/I0B (JIIOMUHECLEHTHOE AaTUPOBAHUE, MarHUTO- U Te(pOCTpaTH-
rpadus), sBseTcs Hauboiee HaJIe)KHBIM CPEJld aHAJIOTOB PETHOHA.

Paboma evinonnena 6 pamkax 2oczaoanus UI' PAH FMWS-2024-0003.
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BUOTEHHAA CEAUMEHTALMUA OTNIOXKEHUNIA BAX-TbIMCKON
BO3BbILWWEHHOCTUA

C.E. KopkuH" 2, E.A. KopkuHa'

"HBI'Y, HuxHegapmosck, lena_d_nv@mail.ru
2NBPUXX YpO PAH, EkamepuHbype, egf_nv@mail.ru

Crparurpaduyeckuii paspes «benas ropa 1» npezacrasiser coboil ectecTBeHHOE Oe-
peroBoe oOHa)keHUE peKku Bax u OTKpbIBaeT oHYy M3 KpPYIHBIX oporpadudeckux ¢opm 3a-
naaHo-Cubupckoit paBHUHBI — Bax-ThIMCKYI0 BO3BBIILIEHHOCTh (KOOpAMHATHI: 61°27' ¢. 1.,
82°28' B.11.). DTO OAMH W3 ONOPHBIX Pa3pe30B IMO3AHEro KaitHo3os 3amaaHo-Cubupckoit
PaBHHMHBI, KOTOPbIIl ObLI MHOTOKpaTHO HccieqoBaH. OHAKO OCHOBHOE BHMMAHHUE Yiess-
JIOCh €r0 HW)KHEW 4acTH, COCTOSIIEH M3 TPETUYHBIX KOHTUHEHTAJIbHbBIX OTJIOXKCHWUM, SBIIS-
IOLIUXCSI CTPATOTUIIOM KOPJIMKOBCKOIM CBUTBI OJIMTOIICHOBOrO Bo3pacta. Meronamu ¢pak-
LIMOHHO-TPYIIIIOBOIO aHaju3a rymyca Obula m3yuyeHa Top(siHas MajeornoyBa Ha IIIyOHHE
or 16,73 no 18,75 m B pa3pese «benas ropa 1» ¢ abcontoTHoi BbicoTOl OpoBkM 102,1 M.
Omna cdopmupoBaach Ha CpeIHE3EPHUCTHIX MbIIEBATHIX MECKaX U MPEICTaBlIeHa HECKONIb-
KUMHU Topu3oHTaMu. TopdsiHble U TyMyCOBbIE TOPH30HTHI PACIIOIOKEHBI B CpeHEH yacTu
cTparurpadu4eckoro paspesa, noja rieeBbiMu ropusoHtamu. opuzont [TT] Ha ryOune
17,02-18,12 M neMOHCTpUpPYET BBICOKOE COAEp)KaHUe opranumyeckoro Bemectsa (19,3 %)
u crnabyro creneHb ero rymupukamuu (¢ 3HadenueMm 3,9). TopdsHoil ropus3oHT, Bo3pact
kotoporo npessiaer 105 Toic. et [3unoBbeB, bopoaun, Tpopumona u np., 2016], o6pazo-
BaJICSl HA IVIEEBBIX FOPU30HTAX U XapAKTEPU3YETCsl MAKCUMAJIbHBIM COIEPKAHUEM OpraHu-
yeckoro BemiecTna (19,3 %). On umeet (yabBaTHO-TyMAaTHBINM TUI TYMYca ¢ COOTHOILIIEHUEM
Crx/C¢x paBubm 1,4. CTeneHb MUHEpaTU3alUM U Pa3IOKEHHUs PACTUTEIbHBIX OCTATKOB
ciabast; B MpoOe BUHBI OCTATKH PACTUTEIBHOCTH, (PParMEHTHI ApeBECUHbI U 1eTpUT. CBep-
Xy TOp(SHOM TOPU3OHT MEPEKPHIT CYIIIMHUCTHIMU MBLIEBATBIMU OTIOKEHUAMU. C TITyOUHBI
16,73 m cyrnmunucteie ropuzoHTsl [Gh=], G[Gh,"] paznu4aroTcst CTENEHBIO OXKEIC3HEHUS

75



U MPOSIBICHUSIMHM TEPEOTIONKECHUS CyNeCYaHbIX M CYDIMHUCTBIX mosioc. OOmas TeHIeH-
sl CYTJIMHUCTOTO CJIOSI, IEPEKPBIBAIOLIETO TOP(PSIHOM FOPU30HT, 3aKII0YAETCS B HAIMYUU
rymyca U OpraHM4YecKOro BeIlecTBa. B mepekphIBalONIMX CYIIMHUCTBIX CIOAX TOP(SIHOro
TOPU30HTA IPOLEHT OpraHu4ecKoro semecrsa BappupyeT ot 0,6 no 1,5%. Crenens rymu-
¢duKanuy ymMmeHblIaeTcs ¢ NyOuHOHN K MOrpeGeHHOMY TOP(SIHOMY TOPU30HTY U OLIEHUBAETCS
KaK Hu3Kas B norpedeHHoM ropuzonTe [TT]. B CymIMHUCTBIX OTI0KEHUSAX, NOACTUIAIOLINX
TOP(SIHOM TOPU3OHT, KOJIMYECTBO OPTaHUUECKOro BellecTBa ymenbuiaercs 110 0,6 %, cooTHO-
menue Crx/Coxk, paBHoe 0,9—1, mokassiBaeT yabBaTHO-TyMaTHbIN THII TyMyca. B necuanom
CJIO€ C BUIUMBIMHU PACTUTEIbHBIMU OCTaTKaMu MOIIHOCTBIO 30 cM cooTHOmeHue Crx/Coxk,
paBHOe 2,0, yKa3plBaeT Ha T'yMaTHBIM TUII Tymyca. AHaIU3UpPysl pE3yJbTaThl KOJIUYECTBA
yrieposa U ppakLHOHHO-TPYIIIOBOIO COCTaBa I'ymMyca B OTIOKEHHMAX M MaJCONOYBEHHBIX
nenoxkomiiekcax «MUC 5» B pa3pese «benas ropa 1», HaunHast ¢ ryOunsl 17 M, oOpariaer
Ha ce0s BHUMaHKUE CUHYCOMJAJIbHOE paclpe/ieieHne OpraHnyecKoro BELIECTBa 10 pa3pesy.
CenumeHTanys NpoUCXoania B pa3Hble KIMMAaTUYECKUE YCIOBHS; MOLIHbBIE TOJILU UHTEP-
CTaJlMaJIbHBIX OCAJIKOB MpEphIBAIM MOYBOOOpa30BaTeIbHbIe Mpolecchl. B Mexpernonans-
HOM paclpocTpaHeHHH Ha ceBepe 3anagHo-CuOupckoil paBHUHBI OMOr€HHON CeJMMEHTAIUN
B BUJI€ TOP(SIHBIX NAJIEONOUB, BKJIOYas paszpe3 «bemnas ropa 1», MOXXHO CBUETEIbCTBOBATh
0 BO3pacTe U MaJCOKIUMATHUYECKUX 3HAUYCHUAX COOTBETCTBYIOIIMX MojacTaauil Sc u 5d uszo-
TOITHO-KUCJIOPOAHOM KPUBOM M MX KOHTHMHEHTAJIbHBIX aHaslorax B EBpore.
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ANHAMUKA NANEO3KOJIONTMYECKUX OBCTAHOBOK
BANIAANCKOIO ONEQEHEHUA HA MPUMEPE MOYBEHHO-
OCAZIOYHbIX CEPUIA APXEONOTMYECKOIO NAMATHUKA

XOTbUIEBO | 1 UX KOPPEJIALMN C EBPONENCKMMU

N CUBUPCKUMMW JIECCOBO-NMOYBEHHBIMY KOMMNEKCAMU
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B pa3pe3ax apXcOJIOTMYCCKOro IMaMATHHUKA CPEAHCIO IIaJICOJIUTAa XoTbl1€BO 1 npen-
CTaBJICHA ACTaJIbHASA ITOYBCHHO-O0CAaJ04HAA JICTOMUCH MOCICAHCTO MAKpPOLHWKJIIA, KOTOPYIHO,
YCJIIOBHO MOKHO pa3ACiiuTb Ha JABC 4YacCTH. «Humxass 4aCTb», MOIIHOCTBIO OKOJIO 10 M,
C TUTTUAMMU, T I/I,Z[pOMOp(I)HLIMI/I neagoCCAMMEHTaMM, U aJZIIOBUAJIbHBIMUA ITIOYBAMHM BKJIIOYACT
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KyJBTYPOCOZEpIKalllie TOPU30HTHI, HACHIILIEHHbIE apTedaKkTaMu cpeHero najieonuta. 1o pe-
3yapTaraM Kaprosiorudeckoro ananusa u OSL gatupoBaHus 3Ta Mayka COOTBETCTBYET WH-
tepairy MIS5¢c-MIS4.

B «BepxHel yacTu» MaMsATHMKA HET apXeOoJOIMYECKMX MaTepualioB, HO OHAa COIEp-
JKUT LCHHBIA ITOYBEHHO-OCAJIOYHBIM apXWB BTOPOW IOJIOBHHBI IO3IHErO IUIEHCTOLEHA,
OTKPBIBAIOIIMM BO3MOKHOCTU KOPPEJSILUN IMEAOreHETUYECKUX YPOBHEH C JIOKaJbHBIMU
U 3TAJOHHBIMU INIOOAJIBHBIMH pa3pe3amMu. B «BepxHel 4acTi», MOIIHOCTBIO TAK)Xe OKOJIO
10 M, HamMu omMcaHO 6 IOYBEHHBIX YPOBHEH pa3HOW CTENEHHM COXpaHHOCTHU. YeTbipe
BEPXHUX, IIEEeBBIX €l1a0opa3BUTHIX naneonousbl MIS2, ¢ xapakTepHbIMH, U 3TOTO UH-
TepBaja, KPUOTEHHbIMU Npu3HaKamMu. M Huke JBe XOpOLIO COXpaHUBIIMECS OypbIX MOYBBI
(mouBsl S3 u S4), npu 3ToM nouBa S4 umeeT NONHBINA reHeTnyeckuii npoduinbs AO-E-Bw-
Bk-BCk. Ilo pesynsraram AMS patupoBanus mouBbl S3 U S4 OTHOCATCS K OpsSHCKOMY
UHTEpBally, HO B OTJIMYUHU OT OpsIHCKMX MOYB Pycckoil paBHHUHBI, NpEICTaBICHHbBIX, KaK
MIPABUJIO OJHUM ITOYBEHHBIM YPOBHEM, OpsHCKHE MOYBbI XOThUIEBO | HE MMEIOT 3HAYM-
TEJIbHBIX KPUOTEHHBIX HApYyIIEHUH, 32 UCKIIOUEHHEM JedopMaluil BEPXHErO I'yMyCHpO-
BaHHOIO ropu3oHTa. B 3ToM oTHOmeHuu nousbl S3 n S4 XorbuiéBo I, nEMOHCTPUPYIOT
CXOJICTBO C 3allaJHO- M LEHTPaJbHO-€BPONEHCKUMM paspe3amu, rae naneonoussl MIS3
YacTO OIMCaHbl MMOYBEHHBIM KOMIUIEKCOM M3 2-3 OyphIX MaleonouB, 0e3 BBIPAKEHHBIX
nporeccoB kpuorenesa. B paspesax 3amannoit n LlentpansHoit Cubupu, Tak xe mpea-
CTaBJICHO HECKOIbKO MouBeHHbIX ypoBHeil MIS3 (Mckutumckuii IIK, Kyprakckuii [1K),
HO TOYBBl 3THX MEIOKOMILIEKCOB Pa30UThl KPUOTCHHBIMU KIMHbSIMU. s ¢duHambHON
gyactu MIS3 u MIS2 B cubupckux paspe3ax u B pa3pe3ax Ha Pycckoil paBHuHe Xa-
PaKkTEpPHO HAJINYME OJHOM-IBYX IJIEEBBIX IIOYB, a NEJNOKOMIUIEKCHI U3 3X-4X TOPU3OHTOB,
kak B XotbUi€BO I, uwame BcTpeuatorcss B 3anagHoil u LlenTpanbHoit EBpomne, rme oHu
U3BECTHBI I10JI HAa3BaHMEM «TYHIPALIIECH).

Baxnoit npoGiemoii «BepxHell yacTi» XoTbuiéBo | siBisiercst HecooTBeTcTBHE AMS
n OSL nannsix, nocnennue Ha 15-20 Teicsau et apeBHee. Ho B 1TaHHOM city4ae, Mbl CKJIOH-
HBI JTOBEPATH PAJAMOYIIIEPOIHOMY JAaTUPOBAHUIO, OCHOBBIBASICh HA MOIPOOHOI MOUYBEHHON
cTparurpaduu, apxXeoJorHyecKux HaXxoJKaxX U XapaKTepe 0CaJ0uHbIX TOPU30HTOB, IPEUMY-
LIECTBEHHO aJUIIOBUAJIbHO-JEIIOBUANIBHBIX, B KOTOPBIX IpuMeHeHne OSL meTonos 3arpyn-
HeHo. braronapst BBICOKOM CKOPOCTH OCaAKOHAKOIIEHMsI, XOTbUIEBO | ABIsSETCS OAHUM U3
caMbIX MOJIPOOHBIX MaJTe0apXUBHBIX UCTOUHUKOB B MHTepBaie MIS3-MIS2, u mMbl MoxeM
IIPOBOJIUTH HE TOJBKO PETMOHAJIBHBIE, HO U KOHTUHEHTAJIbHBIE KOPPEIISALIUU.

Ilonesvie apxeonoeuveckue uccneooganus — 1’3 FMZF-2025-0007

IIpoboombop, oamuposanue u usuxo-xumuueckuti ananus nous — 1’3 FWRZ-2021-0005

H3yuenue mukpocmpoenus omoenbHblx nocpeOeHHblX NO48 GbINOIHEHO 8 paMKax 6a30-
6020 npoexma 122011800064-9 (MM3 CO PAH)
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KOJIbCKOE MOBEPEXbE BAPEHLIEBA MOPA
B KOHTEKCTE EFTO OCBOEHUA APEBHUM YEJIOBEKOM

O.11. Kopcakoea', E. M. Konnakoe? A. M. Kucenéea?

"I KHL PAH, Anamumsi, o.korsakova@Ksc.ru
2NMK PAH, CarHkm-lTemepbypa

B cooTBeTCTBUM € MMEIOIIMMUCS MPEACTABICHUSIMH IEPBOE HACEIEHUE MPOHUKIIO Ha
Konbckuii nmomyocTpoB U3 ceBepo-3anaaHoil EBporbsl B Hauasie royiolieHa u J0Jroe BpeMs
00HUTAaJI0 N30JUPOBAHHO HEOONIBLIMMHU TpyHIaMu, Oylydd MOPCKUMHU COOUPATENIIMU U OXOT-
HUKaMM. BTopasi BOJHa NMPOHUKHOBEHUS HACEJIEHUS, NPUIIEIIEro yXe C Iro-BOCTOKa,
Hayasach OKOJIO 6 ThIC.JI. H., YTO COIIOCTABUMO C HA4ajoM cpenHero rosoneHa. Ha 6apen-
LIEBOMOPCKOM 1100Epe’Kbe U3BECTHBI MHOTOUUCIICHHbIE HAXOIKHU HACKAJIbHBIX N300paKeHUI
U JpeBHUX mnoceneHuil. Hanbonee BBICOKOrO ypoOBHS KyJbTYpbl JPEBHUE JOAU JOCTUININ
MMEHHO B CpE/IHEM ToJIOIeHe, a HauboJee APeBHUE JaTUPOBKH KHUIUIL (OKOJIO 9,5 ThIC. 1. H.)
ObUIM MOJTYYEHbI Ha MaTepHualie ¢ mobepexbs KuiabInHCKOro nposuaa.

[TaneornsAuonoruyeckue CUTyauu, o0yClIOBIEHHbIEC Pa3BUTUEM ITOCIIEIHETO OJeCHE-
HUSI, CBUJICTEIILCTBYIOT, UTO CYXOITyTHBIE 1 MOPCKHE ITyTH MUTPALUU JIto/IeH ¢ ceBepa 3amaji-
Hoi EBpormbl OblIM cBOOOIHBI OT JIEAHHWKA TOJIBKO BIOJb OapeHIIEBOMOPCKOTO MOOEPEXbs,
HayMHas MpuMepHo ¢ 12 Thic.s1.H. B 3T0 Bpems OeperoBas nuHus Mopsi Obula Ha BBICOTE
6osee 90 M Ha 3anazie MypmaHckoro 6epera, HOHHUXKasACh Ha BOCTOK 10 60 M 1 HIke. B pan-
HEM roJjiolieHe oHa nmoHu3mwiIack 10 30 M Ha 3anaze u 10 10 M Ha BOCTOKe U Obljla OTHOCH-
TEJIbHO CTaOMJIBHOM C KOHIIA PAHHEro TOJIOLEHAa U B CPEIHEM TOJIOLIEHE B Pa3HbIX pailoHax
noGepexbs mpuMepHo 10 6—7 Toic. 1. H. [Kolka et al., 2023]. Haubonee akTuBHOE OCBOCHHE
00epexbs COOTHOCUTCS C 3TUM 3TAIIOM.

Crabunusanus 6eperoBoi JIMHUKM COBHANIO ¢ OJIArONPHUATHBIMU KIMMATHYECKUMHU yCIIO-
BUSIMH, KOTOPBIE, HApsly C COBEPILICHCTBOBAHUEM TEXHUK CTPOUTENIbCTBA JKUIIULLL, TIO3BOJIS-
JM KPYIIOrOJUYHOE MPOKUBAHME JPEBHUX OXOTHHMKOB Ha MoOepekbe BOMM3U K OeperoBoit
auHuu. C cepeirHBbl ToJIolleHa OeperoBasi JIMHUS MOpsI TOHMKaNach, IUIOLIA/lb CYIIH yBe-
JUYUBAJIACh, a KJIMMAT CTall Oosee TeIIbIM U CyXUM (10 IPUMEpPHO 4 ThIC.JI. H.) Ha (hOHE
HIOXOJI0IaHHsI MOPCKOM BOAIBI M3-3a ocyabieHus BiausiHus CeBepHON ATIaHTUKHU HA CEBEPHBIE
mops [Wolfe et al., 2003]. D10 yBenu4yuio NnpogyKTUBHOCTh NIPUOPEKHBIX BOI.

B no3nHem ronouene Ha ¢poHe perpeccuu 6eperoBoil IMHUK UMEJI0 MECTO MTOXOJIOJJaHNe
kiaumarta. [Ipennonaraercs, 4To 0COOEHHO X0sI0gHOE J1eTo ObU10 3,2—-3,0 ThIC.JI. H., YTO HE
67aronpUATCTBOBAJIO IPUBBIYHOMY BEJICHHUIO XO3SIICTBEHHOM JEATEIbHOCTH.
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NcTorPna U AMHAMUKA OBPA30OBAHUA
CEBEPO-TANMbIPCKOI KPAEBOI NNEQHUKOBON 30HbI -
HOBbIE JAHHDIE MO PE3YJIbTATAM rEOJIOTOCBEMOYHbIX PABOT

A.H. KocmuH', I". B. lLiHeiidep’, A. 1. ®omeHko™" 2 3

"MHcmumym KaprnuHckozo, CaHkm-lTemepbypa, dmitriy_kostin_spb@mail.ru
2Cnery, CaHkm-lemep6bypa
SBVIH PAH, CaHkm-ITemep6ype

HccnenoBanusam naneoreorpauueckoil 00CTaHOBKM W UCTOPUU PA3BUTHUS MPUPOTHON
cpeabl apkrudeckoil yactu 3amagaHoil m Cpenneil Cubupu B MO3HEM HEOIUIEHCTOLIEHE
MOCBSIILIEHO 3HAUYUTENIbHOE KouuecTBO padot [1-5]. Tem He meHee, ceBepHas 4acTh I-Ba
Taiimblp octaercs cinabo u3ydyenHoil. Haunnas ¢ 2016 roga, B paMkax rocyiapcTBeHHON
TeOJI0rHYE€CKON ChbEMKH B CEBEPHOM M CEBEPO-3allaHOM YacTAX N0ayocTpoBa TalMeIp, Ipo-
BOAWJIMCH HCCIIEAOBAHMS 10 ONPEAEICHUI0 T'€HE3UCa, XapaKTepa B3aUMOOTLICHUN U Kap-
TUPOBAHUIO BEPXHEUETBEPTUUHBIX 00pa3zoBaHuil. B xo1e mosieBbIX pabOT ObLIM ONMHCAHBI
OTJIOKEHUSA KOHEYHO-MOPEHHBIX I'Psifl U IPUYPOYCHHBIE K HUM IIJIOLIAAU PaCIpOCTPaHEHUS
DIAIMO(IIOBUATBHBIX 00pa30BaHUid B BUJIE TeOMOP(OIOrHUECKH BhIPA)KEHHBIX 030B, KAMOB
U OCTAHIIOB 03E€pPHO-JIEIHUKOBBIX OTJIOXKEHUH. [laHHbIe 00pa30BaHMsI MapKUPYIOT TPAHULIbI
Kapckoro sieqHuKOBO 1uTa Ha ceBepe N-Ba TaliMbIp B CEpeAMHE MO3AHEr0 HEOILIEHCTO-
LeHa — OKosIo 60 TBHIC.JI.H. U B IEPUOJ IOCIEIHErO JIEAHUKOBOIO MAaKCHMyMa — OKOJIO
20 TeIC.JI. H.

Ha ceBepo-3anane nonyoctpoBa oOpa3zoBanus Ceepo-TaillMbIpckoli KpaeBOW 30HBI
MIPEJCTaBICHbl A0MSAMOHHON MOPEHOM, KOTOpas CIOXKEHA KJIACCUYECKUM JMaMUKTOHOM
u siBIsieTCs penbedoobpasyromieid s n-sa Muxaitnosa. Ha Tepputopun 6epera X. Jlantesa
Y TIPUJIETAIOIINX BO3BBILIEHHOCTEN OBLIM ONMMCAHBI KPYIHbBIE 030BbIE IPSAIbI ¢ OTHOCUTEb-
HOM BbICOTOM 10 20—25 M U IPOTSKEHHOCTHIO 10 25 KM, OPUEHTUPOBAaHHBIE B CEBEPO-3arial-
HOM HampasieHuu. B nomune p. CkanucTtoit 00pa3oBaHMs KaMOB MPEICTaBIEHbI KPYITHBIMU
TEPPACOBHIHBIMHU XOJIMaMH U OTAEIbHBIMH KOHYCOOOPa3HBIMU BO3BBIILICHHOCTSMH, CIOKEH-
HBIMU [IEPECIauBAIOLIMMUCS MTAYKaMH U3 TPyO03EpHBICTHIX [IECKOB, IPaBUs, CPEIHEOKATaH-
HBIX TaJIeK ¥ BMELIAIOLIUX XOPOIIO OKaTaHHbIE OOJIOMKH PAaKOBUH MOJUTIOCKOB. M3 maHHBIX
omioxkeHui 6buH nonyyensl ase OCJI-natupoBku — 52+ 6 ThIC. €T U 5446 ThIC. JIET.

Ha nonyoctpose Yemtockun oOpa3oBanust CeBepo-TaliMbIpckoil KpaeBoil 30HBI ObUIH
ONMCaHbI B BEpXOBbsX p. Onall, Mexaypeubsx pek Teccema n bepra, Teccema u doHTaHKa,
®onTanka u Kenbxa u np. U3 msaunodiaoBuanbHeIX 00pa3oBanii, IPUYPOYESHHBIX K TaHHON
Ipsifie U CIOKEHHBIX IMEpecIauBaOUMMK MAYKaMU M3 TPyOO3EpHBICTBIX NECKOB, IPaBH,
CpEIHEOKAaTaHHBIX rajiek, noiydeHa cepust OCJI-natuposok ot 44 10 55 TbIC. JET
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MEPBbLIE PE3YJIbTATbI NAJIMHOJIOTMYECKOIO
U3YYEHUA JOHHbIX OTJIOXKEHWUW O3EPA TMPBAC
(MYPMAHCKAA OBJIACTD)

H.A. KocmpomuHa® ?, Jl. A. Cagenbesa’, . C. Toncmo6poe?
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2BHUNOkeaHzeonoaus, CaHkm-lemepbypa
SKHL| PAH, Anamumsi

JlangmagThl apKTUYECKOM 30HBI KpailHe MOABEp)KEHbl M3MEHEHMSM IO BIMSHUEM
KJIMMaTHYecKux (GaxktopoB. PactutensHocTh Koibckoro permona xapakrepusyeTcs 10CTa-
TOYHO OBICTPOM cMeHOM pacTuTeIbHbIX 30H (CeBepHas Taiira —aecoTyHapa — TYHpa) ¢ 1ora
Ha ceBep. CienoBaresabHO, Jake HEOONIbLINE TEMIIEPATyPHbIE H3MEHEHUs. MOTYT IIPUBECTH
K 3HAQUUTEIbHOMY CMEILICHHUIO PACTUTENbHBIX 30H, KOTOPOE (PUKCUPYETCsl B CMEHE COCTaBa
CIIOPOBO-IIBLIBIIEBBIX CIIEKTPOB.

JloHHBIE OTIOXKEHUs 03epa [ MpBac MOLTHOCTBIO 3 M OBLIIM OTOOPAHBI C MOMOIIBIO TOP-
¢siHOrO Oypa B BocTouHOM yactu o3epa B 2022 roxy [Toxcro6pos A.C. u np., 2022]. B nu-
TOJIOIMYECKOM OTHOLIEHHWU KOJIOHKA IMOJpA3/elisieTCs] Ha MUHEpAareHHylo (HkHUE 74 cm)
U OpraHOT€HHYIO0 4YacTH. Bo3pacT opraHoreHHbIX OTJIOKEHUH ObLI ONpeneseH METOI0M
PauOyIIePOJHOIO JaTUPOBAHUSL.

Ilo pesynbTaram cropoBO-IbLIbIIEBOrO aHanu3a 40 oOpas3loB Obl1a MMOCTPOEHA IHa-
rpamMma, KoTopas Obula MojpasjelieHa Ha MaJMHO30HbI OTPAXKAIOLIUE CIEAYIONIYIO JHHa-
MHUKY PacTHTEIbHBIX COOOIIECTB (CHU3Y-BBEPX IO KOJOHKE): KyCTapHUYKOBBIE (Oepe3o-
BbI€) TYHJIPBI CO 3JAKOBBIMU, OCOKOBBIMM, BEPECKOBBIMU U IMPHUCYTCTBUEM KCEPOQPHUTOB;
Oepe30Bble KPUBOJIEChS ¢ JOMHUHHUPOBAHHEM 3JIAKOBBIX B TPABSHO-KYCTApHUYKOBOM SIPYCE;
6epe30BO-COCHOBBIE Jieca C MPUCYTCTBUEM OJIbXU U OJIbXOBHHKA; O€pe30BO-COCHOBBIE Jieca
C MPHUCYTCTBUEM EJIN.

Ha ocHoBaHMM comocCTaB/IeHUs] HOJTYYEHHBIX PE3yJIbTAaTOB C paHee OIyOIMKOBAHHBI-
mu (pa3zpe3 Coxnu [Salonen et al., 2023] u o3epo Mmangpa [Lenz et al., 2021]) moxHO
HPEATNONIOKUTh, YTO KyCTapHUUYKOBbIE (O€pe30Bbie) TYHJIPHI NMPOU3PACTUIM B pallOHE HC-
CJIeZIOBaHMsI B KOHILIE MO3AHEro Jpuaca. B Hadaje paHHEero rojoueHa OHM CMEHWINCh Ha
6epe3oBble KpuBosiechs. Oxono 10,5 Thic. €T B paCTUTENBHOM MOKPOBE MOSIBUIIACH COCHA,
CTaB JOMHHUPYIOLIMM JIPEBECHBIM TaKCOHOM. ONTHMajbHbIE YCIOBUS MPUPOJHON CpeIbl
PETUCTPUPYIOTCS B MEpHOA 8—O6 ThHIC. JIET M BBLACISAIOTCS Ha OCHOBE CTAaOMJIBHOIO MpH-
CYTCTBHSI B COCTaBE CIIEKTPOB IBbUIBIbI OJIbXU U BCTPEYAEMOCTH €IMHUYHBIX IbUIbLIEBBIX
3epeH IIMPOKOJIMCTBEHHBIX. [losiBlIeHHE eau B PacTUTEIbHOM IPOU3O0LUIO B HHTEpBase
3,5-3,0 ThIC. NET.
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rONIOLEHOBAA MUKPOTEPUOD®AYHA
N3 HOBOIO MECTOHAXOXXAEHNA YPOYULLA MNMbIMBALLOP
(BONbLUE3EMEJIbCKAA TYHAPA)

U.B. Kpsixxeea
Ul Komu HL] YpO PAH, Cbikmbigekap, innageologi@mail.ru

HccnenoBanace MukpotepuodayHa u3 HoBoro MecroHaxoxaenust [Ipuypansckoit Cy-
0apKTHKH, modyuuBLIero HazBaHue [IbiMBamop-Bomuunii tor. MecToHaxoxieHue pacnonia-
raercs B 140 kM K BOCTOKY oT BopkyThl, B ypouunie [IsiMBaiop, Ha npaBom G6epery oaHo-
UMEHHOTO pyubs, B pailoHe yCThs nepeBaia Bomuuit gor (67°9,805' c. 1., 60°51,329" B. 1.,
BbIcOoTa 90 M HaJ ypOBHEM MOpsi).

B pa3pese phIXJIbIX OTJIOKEHUH, JOCTUTAIOLIEM MOLTHOCTH 1,2 M, OBLIO BBIJICJIEHO Ye-
TBIPE JIMTOJIOTUYECKH Pa3IMUYHBIX €10s. OTCYTCTBHE KOCTHBIX OCTAaTKOB OTMEUEHO TOJIBKO
B CaMOM BepxHeM cioe. M3 Tpex oCTaJbHBIX CIIOEB ObLIO M3BJIEUEHO HEOOJBIIOE YHCIIO
(parMeHTOB KOCTEH KPYHHBIX MJIEKOMUTAIOUIMX M HECKOJBKO THICSY KOCTEH MEJIKUX Mile-
KOIUTAIOIINX, BKIItodas 2706 mieyHbIX 3y00B IPBI3yHOB, 110 KOTOPBIM yAaJO0Ch UACHTU(U-
uupoBatk 10 BujoB. Bece oOHapyxeHHBbIE BHJIbI I'PBI3YHOB ObUIM KJIACCU(HUIMPOBAHBI MO
9KOJIOTUYECKUM IPYIIIIaM, OCHOBBIBASICh HA COBPEMEHHBIX 3KOJIOTHYECKUX MPEATNOUYTEHUAX
BUJIOB: TYHJPOBBIE (KOMBITHBIM U CHOMPCKHUI JIEMMHMHIH), TYHAPOCTEIHbIE (y3KOuepenHas
I0JIEBKA), JIECHbIE (PhIKUE MOJIEBKH, JIECHOM JIEMMUHI, TEMHasl M10JIEBKA), UHTPAa30HAJIbHbIE
(mosieBKa-3KOHOMKa, BOJISIHAs TIOJIEBKA).

B cnoe 4 (0,8-1,2 M) B payHe rpbI3yHOB IpeoOsaaatoT JecHble BUibl 54 %, UHTpa3o-
HajbHble BUABI cocTaBisioT 40 %, a TyHapoBsle — Beero 6 %. CXokuil cOCTaB U CTPYKTypa
HaOII0/1aeTCsl B MCKOIIAaeMOM KOMILIeKce IpbI3yHOB U3 cios 3 [IeimBamiop-1 (85004250 ner
I'MH-9005), rne necHsle BUIbI cocTaBisitoT 44 %, uaTpasoHanbHbie — 45 %, a TYHIPOBBIE
U TyHJpocTenHsle — okoio 11 % [CmupnoB 1 11p., 1996].

B cnoe 3 (0,6-0,8 M) Takke TOMUHUPYIOT JecHble BUABI 49 %, 101 MHTPa30HAIbHBIX
BUJI0B CHMKaeTcs 10 27 %, a TyHAPOBBIX U TYHIPOCTENHBIX Bo3pacTaeT 10 24 %. B cocrase
(ayHbl MOSIBIIIETCS y3KOoUepenHas nojieBka. Paauoyrieponnas narupoBka ¢pparmenrta Oep-
LIOBOI KOCTH CEBEPHOro OJieHs u3 BepxHel uactu cios 4125+55 net (SPb_4103) ykasbiBaer
Ha (OPMHUPOBAHUE CJIOS B NIEPHUO]] 3aBEPILEHHSI TOJIOLEHOBOIO ONTUMYMA.

81



dayHa rpbI3yHOB U3 CJIOA 2 CYIIECTBEHHO OTJIMYACTCS OT HIDKEJIKALIUX KOMILJICKCOB.
OTO TUIIMYHOE TYHAPOBOE COOOIIECTBO, IJ€ JOMMHUPYIOT CUOMPCKUNA M KOIBITHBIN JEM-
MHHIH, a TaKxke y3KkouepernHas noseBka (BMecte 80%). AHaJOTHYHBIA COCTaB U CTPYK-
Typa HaOJIONAIOTCS B MO3HETOJIOLICHOBBIX (payHAaX MECTOHAXOXIAECHUH TYyHJIPOBOW 30HBI
ceBepo-BocToka EBpomneiickoil yactu Poccun, rae Taxke npeobiaaiaroT TYHAPOBBIE BUIIbI
(57-83 %), mpucyrctBytor necHsie (14,4-32,5%) u untpazonansusie (2,5-18,4%) Bumsl
[Ponomarev et al., 2023]. Takum oOpa3zom, Marepuajbl U3 HOBOI'O MECTOHAXOXKJICHUS I10-
3BOJIAIOT OINHKCATh TPU FTara rojoleHoBoi ucropuu (ayHsl rpeizyHoB IIpuypanbckoii Cy-
OAapKTHKHU: HayaJgbHON CTaMM TOJIOLIEHOBOIO ONTHUMYyMa, MO3AHEH CTaJuHM TOJOLEHOBOIO
ONTUMYMa M MO3AHEr0 TOJIOLEHA.
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HOBbIE AAHHDbIE NO U30NMALUNOHHbIM BACCEMHAM
O3EP NOJIYOCTPOBA KMHAO (BEJIOE MOPE)

A.4. KysHneuoe', A.B. Jlydukoea’, []. A. Cy6emmo?, 0. A. Ky6nuukuii?,
Mn.A. Jleonmsee?, M. C. lMomaxuH?®
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C uenpio yTOUYHEHHS JMHAMUKH TIepeMelieHusi oeperoBoii muHuu bemoro Mops B roso-
[[eHe OTOOPaHbI ¥ MPOAHAIU3UPOBAHBI KOJOHKU JTOHHBIX OTJIOXKEHHUN MaJbIX 03ep, PacIoo-
*eHHbIX Ha nonyoctpoBe Kunno (Kapenbckuii 6eper) [Kuznetsov et al., 2022]. IIpoBeaenst
aHaJu3 COJEp>KaHUsl OPraHMYECKOro BEUIECTBA, JAMATOMOBBIA aHAJIU3 U PaJUOYITIEPOAHOE
JaTUPOBAaHME. YCTAHOBJICHO BpeMsi M3OJISIIIMH O3€p, PACIONOKEHHBIX Ha Pa3iHyYHBbIX a0-
COJIFOTHBIX OTMETKAaX, YTO IO3BOJMJIO JOIMOJHUTh U YTOUYHUTH KPUBYHO OTHOCHUTEIBHOTO
nepemMenieHus: 6eperopoil TuHUKM benoro Mopsi B TOJOIEHE Uil TaHHOTO y4acTKa mobepe-
Kbs, TOCTPOCHHYIO paHee [Pomanenko, Illunosa, 2012]. B o3epax momyocTpoBa, pacmno-
JIOKEHHBIX Ha HamOOJee BBICOKMX OTMETKAaX, HAKOIUICHHE TUTTHHM HadaloCh HE MO3THEe
11 Thic. kamn.n1. H. CkopocTh ocaakoHakorieHus coctaBmia 0,2—0,3 mm/rog. Ctabunuzanus
YCJIOBHI OCaJIKOHAKOIUIEHHs B 03€pax IMOCJEe MX M30JISLUU OT MOps, B Hayaje rojolieHa
poucxouia ObicTpee.

Paboma evinonnena 6 pamkax eocyoapcmeennozo 3adanus MHO3 PAH — CII6 @HL]
PAH no meme FFZF-2024-0002.
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MATHUTHAA TEKCTYPA JIECCOBO-MOYBEHHbIX OTJIOKEHUA
IOXKHOIo TAAXKUKUCTAHA B USYHEHUU KJTUMATA NPOLWJIOrIO:
OMPEAENIEHVE HAMNPABJIEHUW NANIEOBETPOB
N NX BPEMEHHOW U3MEHYNBOCTU

E. . Kynakoea’, P. LLIHalidep?, T. CmueeHc?

TM®3 PAH, Mockea, ek.kula@yandex.ru
2Uppsala University, Ynncana, LLlseyus

[leTrpoMarHuTHBIE METO/BI, IPUMEHSEMBIE K JIECCOBO-IIOUBEHHBIM IOCIIEN0BATEIbHO-
CTSIM, MOT'YT UI'PaTh PELIAOLIYIO POJIb B U3YYEHUH TUHAMUKHU [IEPEHOCA MBUIM U SBOJIIOLIMU
BO3YIIHOW cpeabl. B 4acTHOCTH, aHU30TPOIKS MarHUTHOW BocipuuMunBoctd (AMB) us-
MepseT MarHUTHYIO TEKCTYpY, T. €. OPUEHTALIMI0 MArHUTHBIX YacTHIl B 00pa3lie, YTO MOXKET
JaTh TIPEACTABICHUE O HAIPABIEHUM IAJ€OBETPA, KOTOPBIA YIOPSAIOYMBAET MArHUTHBIC
3epHa B MOMEHT MX OCaXKJeHus u3 Bo3nyxa. Ha ocHoBe uszyuenus AMB B 1ByX onopHbIX
pazpesax XoBaJMHICKOro JiéccoBoro 1iaro B FOxxuom Tamkukucrane, 0XBaTbIBAIOLIUX I'E0-
JIOTMYECKHUI MHTEPBAJ OKOJIO 1 MIIH JIET, MBI IIPOBEJIN OLIEHKY BO3MOKHOCTH PEKOHCTPYKLUHU
HanpasJieHUH naneoBeTpoB st pernoHa FOxxHo-Tamkukckoi aenpeccun.

Hamu Ob110 IpoBeieHO JeTalbHOE U3yYeHHe MarHUTHOM TeKCTyphl pa3pe3oB Kynbrapa
u Xonako-I 1. Kynbnapa pacnonaraercs o jeBoMmy 00pTy MIHpPOKoi n1oiaunsl p. O6u-Masap,
nMeeT MakcuMalibHyo BeicoTy 1400 M Hax y. M. MI3ydeHHbIN pa3pe3 UMEET MOIIHOCTD 84 M,
conepxut 11 negokomiuiekcos, 4To cooTBeTcTBYET ~920 ThIC. seT. XoHako-1I Haxomurces
B HaMBBICILIEH TOUKE Bojiopaszena Mexay p. O6u-Masap u SIxcy k ceBepo-BocTOKy 0T Kyib-
napbl, MakcumaiibHas Beicota 1800 M Hap y. M. Pa3zpes umeer MomHOCTh 125 M, BCKpbIBaeT
17 nesoKOMIIJIEKCOB M OXBAaThIBAET BO3PACTHON MHTEpBaJ oKouo 1,1 miH net. Pa3pess! Obuin
OIpoOOBaHbl Ha BCIO MOIIHOCTh OPUEHTHPOBAHHBIMH Osokamu ¢ marom ot 0,2 10 1 M, u3
KOTOPBIX BBINMJIMBAJINCH CTaHJApTHBIE 2-CM 00pa3isl i uMepenuii AMB. beuio nosny-
yeHo okoio 2400 ompenenenuid 1 paspesa Kyapnapa n 1800 — quist paspesa Xonaxo-I 1.
K ucxonHpIM 1aHHBIM OBLTH IPUMEHEHBI KpUTEPUH (PUIBTPALIMU 3HAYUMOCTH OIPEIeTICHHA.

IIpenBapuTenpHblil aHAIU3 COBPEMEHHBIX METEOPOJOTMYECKUX JaHHBIX CO CTaHLUMN
HaOII0ZICHNs TT03BOJIMII BBISIBUTh OCHOBHBIC MATTEPHBI BO3AYIIHON AUHAMUKYU U MOSABICHUS
nbLUIBHBIX Oypb B FOxkHO-TamkuKkckoil nenpeccuu. AHaau3 MOAETbHBIX JaHHBIX YCTaHOBUII
3aBUCUMOCTB MpeolIaaroluX HalpaBIeHU BeTpa OT BBICOThI HAJl 3MHON OBEPXHOCTBIO

83



u BbIsIBUI 3 cucrtemsl BeTpoB. IlepBas, Ha BbicoTe 10 KM Haj 3eMHOIl ITOBEPXHOCTHIO,
SBJISICTCS TUIAHETApHOW M IMOKa3blBaeT npeolsajaHue 3amajHbIX BeTpoB. Bropas, Ha BbI-
core 2,5 KM — BBICOTE IEPEHOCA IIbLIM B PErHMOHE, SIBJISETCS PETMOHAIBHOM M 3aBUCHUT OT
oporpacduu, i Hee xapaktepHsl O, KO3 Berpa. [locnennss, Ha Beicore 10 M Hajg mo-
BEPXHOCTBIO, SIBIISETCS JIOKAJbHOM M 3aBUCUT OT reoMOp(osIoruu (HampaBiIeHUs! KPYIHbIX
PEUYHBIX JIOJIHH).

Ananu3 nanHelx AMB nokasai, uto B pa3pe3e XoHako-II npeBanupyeT pernoHanbHas
cucrema. MaruutHas TeKCTypa OAMHAKOBa AJIs Bcero miydeHHoro paspesa (FOC opuen-
TUPOBKA MAaKCHMAaJbHBIX OCEH aHU30TPONMM), YTO T'OBOPUT O IOCTOSHCTBE BO3IYIIHOMN
JuHaMHKU 3a nocaeanuid 1,1 mue net. lanusie AMB paspesa Kynpaapa cBUIETENBCTBYIOT
O COXPAaHEHMHM B MAarHUTHOH TEKCType PErMOHAIbHOM BETPOBOM CHUCTEMbI (IOCTYIJICHUU
marepuaina ¢ }O3), onHako HampaBieHUs MaKCUMaJbHBIX OCeil B OOJbIIEH CTENEHU COOT-
BETCTBYIOT JIOKAJIbHOM CHCTEME MPUIIOBEPXHOCTHBIX BETPOB (B0JIb 10JIMHBI p. O6u-Masap
u pyubs Kynbaapa), 4to, BEpOsTHO, CBA3aHO C OJIM3KUM IOJIOKEHUEM pa3pe3a K KpyMHOU
JIOJIHE.

Hccnedosanue nposedeno 6 pamkax eocyoapcmeennozo 3adanusi HMDP3 PAH

(FMWU-2025-0033).

«MATHUTHAA TEOXPOHOJIOTNA» NNECCOBO-MOYBEHHbIX
CEPUN IOXKHOTIO TAAMUKUCTAHA: HOBAA LWUKANTA MATHUTHON
NONIAPHOCTU N MEXPETMOHAJIbHAA KOPPEJNIALMNA OMOPHDbIX

PA3PE30B N0 AAHHbIM MATHUTHOW BOCMPUMMUYNBOCTU

E.Il. Kynakoea
ND3 PAH, Mocksa, ek.kula@yandex.ru

JIéccoBo-nmouBennsie cepun (JIIIC) FOxHoro TamkukucraHa SBISIOTCS OJHUMHU U3
CaMbIX MOULIHBIX M IPOJOJDKUTEIBHBIX UYETBEPTHUUHBIX APXUBOB, MMEIOLIUE MOIIHOCTH
6onee 200 M m HayaBIIMX CBOe oOpasoBaHue 2,7 MJIH JeT Hazaa [Zan et al., 2022].
OpnHako, psa BaXHBIX BOIIPOCOB cTpaturpaduu, crpoeHus, renesuca u Bozpacrta JIIIC
IOxHoro TampkukucTaHa BCe €Ie OCTAIOTCS HEpeIIeHHBIMH M TpeOyloT mepecMoTpa Ha
COBPEMEHHOM YpPOBHE KayeCTBa M HAEKHOCTH, KOTOpOE ObUIO HEJOCTYIHO HCCIe0Ba-
TEJISIM IPOLLIOTO BEKa.

C 2021 roga HaMM IPOBOAMIIOCH JIE€TAJIBHOE MMAJIEOMAarHUTHOE U3yYEHUE ABYX OIOPHBIX
pa3pe3oB XoBajuHrckoro Jéccooro miaro HOxxHoro Tamxukucrana: paspessl Kynbnapa
u Xonako-I I. B 06oux paspesax c pazpemeHueM 2—2,5 cM U3ydeH Nnepexoj] nociaeHeil uH-
BEPCUM IT'€OMarHUTHOTO 1ot MarysmMa-bpronec, B paspese XoHako-II ycTaHOBIIEHO TOJI0XKeE-
HHE CyOXpoHa NpsAMOii NOJIIpHOCTH XapaMuibo. [lomydyeHHble aneoMarHuTHbIE JaHHbIE 10-
3BOJIMJIM TIPEATIOKUTh MEXaHU3M (POPMHUPOBAHUS HAMAarHUYEHHOCTHU B JIECCOBO-ITOYBEHHBIX
OTJIOKEHUAX, OOBSACHUTH 3aHM)KEHUE MarHUTOCTPAaTUrpaUUecKuX TpaHHUll, XapaKTepHOe
JUIs 1ECCOBBIX OTJIOXKEHUH, a Takke pa3padoTaTh HOBYIO LIKAJly MarHUTHOW 30HAJILHOCTU
JIIIC IOxuoro Tamxukucrana. ComnacHo ei, najeomarauTHas rpanuna Marysma-bpronec
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pacrnionoxena B HikHel yactu nenokomiuiekca (1K) 9, Bepxuss rpanuna cyoxpona Xapa-
Muibo — B HkHel vactu [IK 14, a HwkHaAg rpanuna Xapamuibo — B ocHoBanuu [1K 16.
Kpome Ttoro, B néccopoii mauke JI 11 paszpesa Xonako-1I BnepBsie Obl1 3apuKCHPOBaH IKC-
kypc Kamukarcypa (~885 ThIc. J1eT), KOTOPbIl MOJKET OBbITh MCIIOJIB30BaH KaK JOMOJHUTEb-
HBI MarHuTOCTpaTUrpaduueckuii penep.

Jlnst Gonee eTallbHOTO XPOHOCTPATUrpadUuecKoro pacuaeHeHus JIECCOBO-IIOYBEHHBIX
pa3pe30B UCIOJB3YETCsl KOPPEISALMOHHBIN aHaJIN3 YE€TBEPTUUYHBIX KIMMATHUECKUX apXu-
BOB. KoppessiLinoHHbIN aHanu3 pa3pe3oB [0 NNETPOMArHUTHBIM XapaKTEPUCTUKAM 3apeKo-
MEH/10BaJl ce0sl KaK pe3yJbTaTUBHBINA M MPOCTOW METOJ B PELICHUH NaJICOKINMAaTHYECKUX
U FeOXpOHOJIOTHYECKUX 3a1ad. Hamu Oblna mpoBeneHa 1mogo0Hast KOppessiiuus ¢ U30TOI-
HO-KHMCJIOPOIIHOM KpUBOM MMpOBOro OkeaHa IO JAHHBIM MAarHMTHON BOCIHPUMMYHBOCTH
paszpe3oB B0tk 10 IIK 17 (~1,1 MiIH JeT) ¢ y4eTOM HOBBIX MaJICOMAarHUTHBIX JAHHBIX.
Taxoke MpoBENEHO MEXPETMOHAIBHOE CONIOCTABIIEHUE TaPKUKCKUX PAa3pe30B C KIHOYEBBIMU
1€cCcOBO-NIOYBEHHBIMU pa3pe3amu Kutaiickoro néccoBoro miaro u EBpomsl.

Hccnedosanue nposedeno 6 pamkax eocyoapcmeennozo 3adanusi HDP3 PAH

(FMWU-2025-0033).
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MOPOOTUNbI MAKPOCKOMUYECKUX YACTUL YA KAK
MHAWKATOP TOIMJINBA JIECHbIX MOXKAPOB B NrOJIOLLEHE
(HA MPUMEPE PA3PE30B 3AMNAJA BAJIANCKON
BO3BbILLEHHOCTW)

A.A. KynpusiHoe’, M. 5. Hocoea® 2
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JlonronepuoaHas JMHAMUKA JIECHBIX [10’KAPOB ONPEAEIAETCS KaK KIMMaTUUYECKUMHU, TaK
U aHTPOIOIeHHBIMU (PAKTOpaMU, a TAKXKe PErMOHAIbHBIMU OCOOCHHOCTSIMU PAaCTHTEIbHBIX
coobuiects. [ToMMMO M3ydeHUs IEPUOANYHOCTH JIECHBIX MOXKAPOB B IOJIOLICHE TAKXKE BO3-
pacTaeT akTyaJbHOCTh aHaJIM3a TOILIMBA IAJIEONOXKAPOB, YTO IO3BOJSAET HE TOJIBKO IOIY-
YUTH JIONOJIHUTEIbHYIO XapaKTEPUCTUKY FOPEBLIETO B MPOLLIOM PACTUTENIBHOIO MOKPOBA,
HO U JaeT MH(OpMAIIMIO O TUIIAX MOXKAPOB U UX (PU3NYECKUX XapakTepucTukax. OCHOBHBIM
METOJI0M, TIO3BOJISIFOLIMM OLIEHUTh TOIIJIMBO MOXKAapOB B MPOIILIOM, SIBJIIETCS aHAIU3 MOp(ho-
TUIOB Makpockonuueckux (pazmepom >100 um) yactun yris. CpaBHEHUE C JaHHBIMH CIIO-
POBO-IIBLIBLIEBOIO AHAIM3A TIO3BOJISIET YCTAHOBUTD CBSI3b MEXK/Ly 0COOEHHOCTSIMU CrOPEBIIEH
61OMacChl U XapaKTePUCTUKONW PaCTUTENLHOIO OKPOBA.
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B kauecTBe MOJENbHBIX OOBEKTOB UCIIOJIB30BAINCH pa3pe3bl o3epa IlerpoBo u Gosora
KocuioBo, pacnonoxeHHble Ha 3anajae Banjpalickoll BO3BBILIEHHOCTH B Ipenenax Topo-
nenkoro paifona Teepckoil obmactu. Ilo naHHBIM aHaM3a KOHLIEHTPALUM MaKpOYacCTHIL
yIiIsl B IIporpamme tapas Obula MOCTPOEHA MOZEb AMHAMUKY NoXapoB. MopdoTuisl yrien
BBIJICJIEHBl COIVIAaCHO HaumOosee momynsapHoi knaccudukanmu (Mustaphi, Pisaric, 2014)
C TMOCJEIYIOLIEeH IPyNIUPOBKONA IO CIEAYIOUIMX KiIaccoB: 1) TpaBel, 2) JIHUCThS, 3) IpeBe-
cuHa, 4) UMbl XBOMHBIX, 5) ceMEHa, CMOJIbI, aMOp(HbBIE OCTAaTKU, PUTONUTHI U 6) Heolpe-
JCJICHHBIN.

Pesynprarel aHanmM30B OKa3aiu, YTO MIOKapHasl IMHAMUKA JABYX pa3pe30B aCUHXPOHHA.
B pannem u cpensem rosoueHe B paspese [lerpoBo MakCMMyM HakOIUIEHHs yIVIEH IPUXO-
mutesa Ha uHTepBai 11 0009800 kan. net Hazax (MexnoxapHbsle uHTepBaibl 30-830 set),
a B paspese Kocminoso — 10 000-5900 kai. neT Hazan (CpeaHUE MEXIIOKAPHbBIE HHTEPBAJIBI
510 net). OcHOBHBIMM MOpGOTUIAMM YIS, HAKAIJIMBAIOLIUMUCA B OTJIOXKEHHUSX B 3TH
UHTEPBAJIbl, ABJISIOTCA OCTATKU JAPEBECHHbI U JHCThEB (B paspese IleTpoBo Takke Beluka
posib aMop(HOTro Marepuaia), B TO BpeMs Kak JI0JIsl OCTaTKOB TpaB KpaiiHe Mana. B pa3spese
[lerpoBo nocne 9800 kai. jeT Ha3a] aKKyMyJsALUs yIJIEH NPaKTUYECKU IPEKpalaeTcs 10
3600 xan. ser Ha3zan, B pa3zpe3e KocniaoBo MMHMMYM HaKOIUIEHUS YIVIEW IPUXOAUTCS HA
5900-1400 xai. sieT Ha3aa. ACUHXPOHOCTb 3TUX JaT, BEPOSATHO, CBS3aHA C Pa3HbIMM JlaTa-
MU Hauyaja aKTUBHOI'O XO3SIICTBEHHOI'O OCBOEHUS TEPPUTOPUH. MeKIoxKapHbIE NHTPEBAJIBI
B 910 Bpems gocturatoT 1800 (ITerposo) u 4500 (Kocumnoso) net. Haunnas ¢ 3600 kai. ier
Hazaj B paspese IlerpoBo u ¢ 1400 kan. jer Hazan B paspe3e KocmiioBo npoucxonur pes-
KHH TIOABEM CKOPOCTEH aKKyMYJISILIMM YIVIS CO CHMIKEHUEM MEXKIIOKApHBIX MHTEPBAJIOB 110
30-560 net. B 310 Bpems yBenuuuBaeTcs COnepKaHue 0 TPAB B COCTAaBE CIIEKTPOB MOP-
(GoTUNOB yriei, u ee 10 CTAHOBUTCS PaBHOM J0JIE JIMCTHEB M JIPEBECUHBL. YBEIUYEHUE
JIOJIM TPaB YKa3bIBA€T HA POCT JOJIM MOKAPOB B OTKPBITHIX PACTUTENIBHBIX COOOLIECTBAX, UTO
HOATBEPKAACTCS MAIIMHOJIOTUYECKUMHU JaHHBIMU.
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OCOBEHHOCTU NO3AHEMJIEACTOLLEHOBOIO
OCAAKOHAKOMNEHUNA HA CTOAHKE MEXUPUY

E. N. KypeHkoea, E. B. BockpeceHckasi
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Bepxuenaneonurnueckast ctosinka Mexupuu (Yepkacckas obnacts, YKpauHa), Ipea-
CTaBJsieT coOOM OAMH M3 HauboJiee MHTEPECHBIX U SIPKUX MaMSATHUKOB 3IOXHU 3IUIPABETTa
B Bocrtounoit EBpornie. Camoli BpIpa3UTENbHON YEPTOM CTOSHKU SIBIISIETCSI HAJIM4YUE 3]1ECH
OCTarkoB 4 KOHCTPYKLMM M3 KOCTel MaMoHTa — Mexupuuckux xwimny [[Ingonnuuko,
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1976]. Crpykrypa mnocesieHus, McCleNoBaHHas Ha muiomagu okono 10 000 m> kpome
KWINIL, BKJIIOYAeT SIMbl, BHEUIHME M BHYTPEHHHME odarv, paboune u mnepudepuiiHble
mwiomaaku. PanuoymieponHsle AaTUPOBKH, INOJIYyYEHHBIE 10 KOCTHOMY MaTepuaiy, CBU-
JIeTeIbCTBYIOT O TOM, YTO JIIOAM OOUTalu B Mexupuue B IMO3AHEIETHUKOBBE — OKOJIO
14-15 14C teIcau ner Hazan [Haesaerts et al, 2015]. [lamsaTHUK pacrosaraeTcst Ha Ipa-
BoOepexbe JlHenpa B mpejenax Mbica, 0Opa30BaHHOIO MPH CIUSHUHM €r0 MPUTOKOB — PEK
Pocu u PocaBbl. KynbsTypHbIil cil0#1 3aieraer B CylecyaHblX OTIOKEHUSAX KOHyCa BBIHOCA
KpYIHOW Oajiku, CONpPSDKEHHBIX C OCaJKaMH BTOPOM HaanoiiMeHHoW Teppackl. [loBepx-
HOCTb TE€ppachl NPUMBIKAET K KPYTOMY CKJIOHY BOJIOPAa3JE€iIbHOIO ILIATO.

Ha nnaro, pacusieHeHHOM MHOTOYMCIICHHBIMU OajKaMy M OBparamu, moj JIECCOBO-IOY-
BEHHO-KPUOT'€HHOI cepuell OTIOKEHUH IO3IHEIUIENCTOLIEHOBOIO BO3pacTa BCKPBIBAKOTCS
JIEIHUKOBBIE M BOJIHO-JIEAHUKOBBIE OTJIOKEHUS IHENPOBCKOIO BPEMEHU MOILIHOCTHIO [0
20 m. Ilocnennue 3aneraroT Ha KOPEHHBIX NAJEOreHOBBIX Meckax. CTOsHKa pacroarajiach
B MPHUCKJIOHOBOM YacTH Teppachl, ee KYJIbTYPHBIA ClIOW 3aneraer Ha miyouHax 2,7-3,8 M
OT JHEBHOM IOBEPXHOCTH.

Ha ocHOBaHMM JHUTONOrO-CTPaTUrpaUUECKUX JaHHBIX MOXHO 3aKJIIOYUTh, YTO B Te-
YeHHUE M03/IHEBAIANCKOr0 BPEMEHU TPAH3UTHOE MepeMelleHHe epepaboTaHHOrO CKIIOHO-
BBIMM IpOLIECCAMM MaTepHaja C IJIaTo B JOJMHY MO OajkamM M OBparaM HEOAHOKPATHO
BO300HOBIsIOCh. OJHAKO BO BpeMs KHU3HH JIIOACH MOBEPXHOCTh, MO BCEH BUAMMOCTH,
Obula JIOCTaTOYHO CTAOMJIBHOW M HE MOJABEprajgach HU PEYHOMY 3aTOIUICHHIO, HU BO3-
JCMCTBUIO 30JI0BBIX MpoleccoB. Hanbosee MHTEHCHBHAs ajUTIOBHAJIbHAS AKKyMYJISLUS
IIPEKPATUIIach HE3aJ0JI0 10 Hayala OCBOEHUS TEPPUTOPUHU CTOSHKH.

B paspe3e B 2 M HM)KE OCHOBAHHUS KyJIbTYPHOIO CJIOSI (PUKCUPYETCSI CIOUCTAsi TOJ-
1112, OTBEYarolasi MOMMEHHOM M pyCioBOW (auusM aIroBHAIBHOW akKyMynsuuu. Bwme-
LIAIOIIME HAXOAKH OTJIOXKEHHUs OONajaroT JOCTAaTOYHO OAHOPOJIHBIM JIMTOJOTO-MHHEpa-
JOTMYECKUM COCTAaBOM, IMMO3TOMY MOXKHO IIOJarath, 4To Ha 3Tane (pyHKIMOHHUPOBAHUS
NaMATHUKA CTOSHOYHBIA MBIC HE ObUI apeHOH MHTEHCUBHOW 30JI0BO — JEJIIOBHAILHON
aKKyMyJsuu. BO3MOXHO, 3TO M SBWJIOCH OJHOW W3 NMPUYMH BbIOOpA JAHHOTO y4acTKa
MECTHOCTH JAPEBHUM YEJIIOBEKOM.

IlepekpbIBatOT KyJIBTYPHBIN CIIOH JIECCOBUIHBIE CYNECH C XapaKTEPHBIM LIUKJINYECKUM
TUIIOM OCAJIKOHAKOIUIEHMsI, KOTOPBIA IPOCIIEKUBAETCA 110 CJelaM TOHKOH CIOUCTOCTH
U [0 HAJIUYUIO JIBYX CJIa0OTyMyCHPOBAHHBIX CJIOE€B, BEPOSTHO, CBA3aHHBIX C (hazaMu
OosiblIel YCTOWYMBOCTH IMOBEPXHOCTH M 3TalaMu pa3BUTHS d¢pemepHbIX nmoyB. C naH-
HbIMU OoJiee TEMHBIMHM CIIOSIMM CBsI3aHbl KpUOTEHHbIE JedopMaluu, IpeacTaBICHHBIE
MUKPOTpEIIMHAMH, O0pa3ylollMMU B IJIaHE PUCYHOK W3 MEJKHUX IOJIMIOHOB. AHAIu3
BMEUIAIOIIMX KyJIBTYPHBIM CIIOM CTOSHKM OTJIOKEHUH YKa3blBa€T Ha TO, YTO B IIEPUO
KHU3HH 3/1€Ch MEPBOOBITHOIO KOJJICKTHBA MPOU3OILIN 3HAYUTEIbHbIC U3MEHEHUs MPUPOJ-
HOW OOCTAaHOBKM B JIaHHOM palOHE, KOTOpble HAIIM CBOE OTpPaK€HHE B M3MEHEHHSX
B IIPOLECCAX OCAJKOHAKOIUJIEHUS, B KOTOPBHIX BEAYIIYIO pPOJIb CTaJld HUIPaThb 30JIOBBIE
IIPOLIECCHI.

Paboma evinonnena 6 pamxax memul 2ocyoapcmeennoeo 3aoanusi UI' PAH FMWS-2024-
0005
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YINMEBOAOPOAHDbIE MONIEKYNIAPHbBIE MAPKEPDI
KAK UHAUKATOPbI TEHETUYMECKUX N ®ALIUAJIbHbIX
XAPAKTEPUCTUK YETBEPTUYHOIO OCAAKOHAKOIUJIEHUA
B APKTUMECKUX MOPAX (POCCUNCKUN CEKTOP CJ10)

A.B. Kypweea', N.B. JlumeuHeHko" 2, U.I. MopayHoea', E. A. ycee’

T@IrbY « BHUWNOkeaHaeonozaus», CaHkm-lemepbype, a.kursheva@vniio.ru
2Crery NHo3, CaHkm-lemep6bypa

ApKTHYECKHE aKBAaTOPUU SBIISIOTCS KOHEUHBIM 0AaCCEHHOM CEIMMEHTALUU U COJlepKatr
B CBOMX OTJIOKEHUSX CTPaTU(HUIMPOBAHHYIO MOCIEI0BATEIBHOCTh MOTOKOB OCaJ0YHOIO
BEIIIECTBA, MO3BOJIIOIIMX OLEHUTh BKJIAJ Pa3IMYHBIX MCTOYHHMKOB (TEPPUICHHBIA CTOK;
JeI0BBII pa3HOC; aTMOC(EPHBIN NEPEeHOC; YHIOTCHHA MUTPALIUS; Pa3MbIB, IEPEOTIOKEHHE
KOPEHHBIX NOPOJ U Jp.) B OPMUPOBAHUE OCATOYHOTO YeXJIa.

Paccesnnoe opranunueckoe BemiectBo (POB), npoyHO cBA3aHHOE C MMHEPAJIbHBIMU Ya-
CTHMLIAaMU U SBJISIOIIEECs HEOThEMIIEMOM YacThi0 CYMMapHOTO CEIMMEHTALMOHHOTO TIOTOKA,
IPOXOIUT BECh IyTh OT 30HBI KMMOOWJIM3ALUMK 10 MECTa JAENOHUpoBaHus. B ero cocrase
0COOBIIl MHTEpeC MpEeACTaBIsAeT U3yueHHe YIieBonopoaHbIX (YB) MonekyaspHbIX Mapke-
POB — BEIIECTB, HACJIEAYIOUIMX OCOOCHHOCTH CTPOEHUS YIIIEPOJHOIO KapKaca MX I'€HETH-
YeCKHUX MPEAILIECTBEHHUKOB, YTO MO3BOJIAET NPOCIEAUTh MEXaHU3M U MOCIE0BATEIbHOCTh
tpanchopmanuii POB.

B xome MHOTojeTHHUX HCCIIEAOBAaHMM IUIEHCTOLEH-TOJIOLEHOBBIX OTIOKEHUH apKTH-
yeckux Mmopeit (bapenuesa, Kapckoro, JlanteBbix, BocTtouno-Cubupckoro u OX0oTCKOro)
ObUIM TPOAHATU3UPOBAHBI COTHU 00Pa3LOB JJOHHBIX 0CAAKOB, OTOOpAaHHBIE B MHTEPBAJIaX OT
0 o 300 cm B menb(oBBIX palloHaX, HA KOHTUHEHTAJIBHBIX CKIOHAX U MOAHATHUSAX, a TaKXKe
B 30HE a0uCCaIbHOWM PaBHUHBI, YTO TIO3BOJIWIIO BBIIBUTH (DPOHOBBIE XapaKTEPUCTUKU COCTaBA
u pacrpenenenus POB, a Taxke yCTaHOBUTD L€ psil aHOMAIUI B COJIEPKAHUSX, COOT-
HOUICHUSX U COCTaBE PA3IUYHbIX Y B (M30mpeHona0B, H-aJIKaHOB, CTEPAHOB, TOMIAHOB U IO-
JArapoMaTudeckux yriaeBoaoponaos — ITAY). IlonyueHHble 1aHHBIC SBIAIOTCS OCHOBOW IS
orpenesieHus (haruaibHbIX YCIOBUN 0CaIKOHAKOIUICHHS, CTaJUi TEPMUUECKOro Ipeodpa3o-
BaHust POB, BbIsIBICHUS 30H reHepalMi U MUTPALUU YITIEBOJOPOIAHBIX (IIFOUIOB, a TAKXKe
IpU POBEICHUH NPSMBIX FEOXUMUYECKHX MTOMCKOBBIX pabOT, SKOJIOIMUECKUX HCCIIEeA0BaHUN
U PELICHUHU BOIIPOCOB NaJICOPEKOHCTPYKIIUU.

VYeroiunBblii UHTEpeC K APKTHKE, CBSI3aHHBIM C OCBOCHHEM IPHPOIHBIX PECYpPCOB,
UCIIOJIb30BaHUEM CYIOXOAHBIX MapIIPyTOB, aKTUBHOW XO3AWCTBEHHOH IEATENbHOCTHIO HA
noGepexbe, HapaBIEHHON Ha pa3BUTHE MH(PACTPYKTYphI I SKCIUTyaTalluy MIeIb(POBbIX
MECTOPOXKACHUH, 00YCIaBIMBAET BHICOKYIO MIPAKTHUYECKYIO 3HAUMMOCTh JIaHHBIX O (HOHOBOM
¥ aHOMaJIbHOM pacrpeielieHud Y B cTpyKTyp B JOHHBIX OCajKaxX, YTO IO3BOJISET T0CTOBEP-
HO OIICHUBAaTh YPOBEHb U BBISABIATH IPUUYMHY 3arpsi3HEHUs aKBaTOPUIA.
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HOBbIE JAHHbIE O BO3PACTE U YCNTOBUAX DOPMUWUPOBAHUA
AJUTIOBUAJIbHDbIX OTNIOXKEHWI CEBEPO-AHIOMCKOIO XPEBTA
(3ANAQHAA YYKOTKA) B HEOMJIENCTOLLEHE U FOJIOLIEHE

E.WN. Jlazapeea, E. C. Hocesu4, M. A. luH36yp2

UHecmumym KapnuHckoeo, CaHkm-[lemepbype, Elena Lazareva@karpinskyinstitute.ru

B pamkax cocrasinenus ['ocynapcTBeHHONW reojaorudeckoi kaprtbl JuctoB R-58-XXI,
XXII, XXVII, XXVIII macmrada 1:200 000 (2021-2025 rT.) BBIMOTHSINCH PAaOOTHI IO
U3yUYEHHIO YETBEPTHUHBIX 00pa3zoBaHuil B AosnnHax pek CeBepo-AHIolickoro xpedTa u 3a-
naga Yaynckon Hu3MeHHOCTH. OIHOM M3 BaXKHBIX 3a7ad MCCIENOBAaHUS SIBISUIOCH OIpe-
JiefIeHHe BO3pacTa U yTOUHEHHE OCOOCHHOCTEH CTPOEHUS HAIMONMEHHBIX PEUHBIX Teppac,
MIOCKOJIBKY B MPEALIECTBYIOIIMX paboTax OTCYTCTBOBAJIO €AMHOE MHEHHUE IO 3TOMY BO-
npocy. AHaJUTHYECKUE HCClIe0BaHUs NpoBoauinch B sadboparopuix ®I'BY «UuctutyT
Kapnuackoro».

JUist u3ydeHus: aJlIloBUSL BTOPOW HaAMOWMEHHON Teppachl ObUIM BBIOJHEHBI PACUUCT-
K1 B oOpbiBax pyd. Becenoro (p. KanensiBeem, npurox p. Keitanseem; 69°20'30,8" c. 1.
164°24'43,1" B. 1.), Ha mpaBobOepexbe p. ATThikeBeeM (68°45'59,3" c. m1. 164°3'49,1" B. 1.),
Ha mpaBobepexbe p. Keitan-I'yiirenspoiBeem. PyciioBast danus aiiroBust nmpeicTaBieHa
IeCYaHO-IPaBUMHO-TAJICYHbIM MaTepUajioM € MEJIKMMM BaJlyHaMH, IOWMEHHas — ropu-
30HTAJIBHO IEPECIanBAIOIIMMUCS MIECKaMU, CYNEeCSIMU U CYITIMHKaMU OOIIeld MOIIHOCTBIO
no 8 m. Jlns mecuansix oOpasoBaHuil p. ArTeikeBeeM Oblu noaydyensl OCJI natupoBku:
29 000+2000 (RGI-1129), 31 000+7000 ner (RGI-1130). [Tecuanbie OTIOKEHHS ATITIOBH
pyu. Becenoro nanu OCJI Bozpact 44 000+7000 netr (RGI-1416). 1o pe3ynbraram copo-
BO-TIBUTBIIEBOTO aHAIM3a OTMEUEHO JOMUHUPOBAaHUE BUIOB JIpeBecHBIX (0T 32,9 no 60,3 %),
YTO YKa3bIBaeT Ha 3HAUUTENIbHO 0oJiee TeIulble U MATKUE KJIMMaTHYECKUE YCIOBUS, YEM CO-
BPEMEHHBIE, B KOTOPBIX IIPOMCXONIIO Pa3BUTUE KYyCTapHUKOBOM TyHIpBl. BBepX 1o paspesy
OTMeYaeTcsl COKpallleHUEe COiepKaHusl MbLIbLIbI peBecHbIX (10 18,8 %) 1 yBenuueHue Koiu-
4yecTBa NbUIbLILI TpaB (10 92,6 %). AmuttoBuii BTOPOI HaJlONMEHHOH Teppachl MPaKTHYECKU
MIOBCEMECTHO MEPEKPHIT JECCOUIaMU eIOMHOM (aruu.

bbuy M3ydeHbl Te0IOrnYeCKUE pa3pes3sl aJUIIOBUS IEPBOM HAAIOMMEHHON TEPPACH] PEK
ArtthikeBeeM U JlronBeeM, B KOTOPBIX OT ype3a BCKPBIBAIOTCA: TOPU30HTAIBHOCIOUCTBIE ra-
JICYHUKH C TIECYaAHO-TPABUUHBIM 3alIOJHUTENEM (110 1,3 M); TOPU30HTATBHOCIONCThIE IECKU
C IpaBHEM U rajbKaMy, BMEILIAIOIINE JIMH3bI CyNecel ¢ paCTUTEIbHBIM JETPUTOM U TOpHOM
(mo 3,2 m); mepecnauBaromuecs necku u cynecu (1o 1,0 m); cynecu (1o 0,25 m). 13 ropu-
30HTAJILHOCJIOUCTBIX MECKOB Teppachkl p. ATTbikeBeeM (68°40'22,3"c.m1. 164°1'56,2" B. 1.)
nonydyena OCJI natupoBka, mokazasmiast Bopact 9000+2000 ner (RGI-1131). dns pac-
TUTEJIBHOTO ACTPUTA U Top(da ayultoBHs MEepBO HAANOWMEHHOH Teppachkl p. ATThIKEBEEM
ornpenesieH paauoyriepoausiii Bozpact: 15 800+1200 ner (RGI-392) (68°54'16,3" c. .
164°14'54,7" B. n.), 17 1001100 ner (RGI-391) (68°40'49,4" c. m. 164°3'40,8" B. 1.).
A g amnoBus mepBoil HanmoiiMeHHOR Teppackl p. JlromBeem (68°49'36,6" c. 1.
165°30'15,8" B. 1.) — 14 300+ 1200 net (RGI-389). [TanuHOCHEKTpPHI, TOJyYSHHbBIE U3 BEpPX-
Hell yacTH aJItoBuUs, CBUJETEILCTBYIOT O XOJIOJHBIX KIIMMAaTHYECKUX YCIOBUSX, UyTh Oojee
07aronpuATHBIX, YeM COBPEMEHHBIE, B KOTOPBIX OBLIO BO3MOXHO Pa3BUTHE KyCTAPHUKOBON
PacTUTEIBLHOCTH.
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Takum 06pazom, Bo3pacT (GOpPMHUPOBAHUS AJUTIOBHSI, CJIAralolIero BTOPYIO HAAMONMEH-
HYIO Teppacy, IIPEeAIoaracTcs Kak TPeTbsl CTYIIEHb BEPXHEr0 HEOIUIEHCTOLEHA, YTO COOT-
BETCTBYET JIOHTOBCKOMY ropu3oHTy PaGouell pernoHasbHON cTpaTUrpauyeckoil cxembl
Cesepo-3anannoii Yykorku (1982 r.). Bo3pacT ammtoBus nepBoil HaANOWMEHHON Teppachl
NPUHUMAETCS KaK YeTBepTas CTYNEHb BEPXHEro HEOIUICHCTOIeHA (MCKAaTeHbCKUM TOpH-
30HT) — HWKHSAS YacTh T'OJIOLCHA.

MOPO®OOJIOTMYECKUE OCOBEHHOCTMU MNMAJIEOINOY4B
HWXHEIO U CPEAHENO HEOMJIENCTOLEHA (MUC 9 - MUC 15)
B JIECCOBO-NMOYBEHHOM KOMMJIEKCE IOTA PYCCKOW PABHUHDbI
(PA3PE3 «OTKA3HOE»)

M. H. NNazapeea’, E. A. KoHcmaHmuHoeg?

"MIY, Mockea, lazarevamn@my.msu.ru
2UI PAH, Mocksa

Nzyuenne néccoo-mouBeHHbIx cepuit (JIIIC), BakHEHIMX HA3eMHBIX MaIe0apXUBOB
IIPUPOJHON Cpeibl, BHOCUT CYILIECTBEHHBII BKJIaJ B IOHUMaHue ee 3postonnu. Ha teppuro-
puM Haiel cTpaHbl Haubosee MolHble U ctpaturpaduyecku nonusle JIIIC pacnpocTpane-
Hbl Ha 1ore Bocrouno-EBponelickoii paBHuHbI [ bonuxoscekas u np., 2015].

HecMoTps Ha nnuTellbHOE MCCIEN0BAaHUE JTAHHOIO PETMOHA, A0 CUX IOp BEAETCS JMC-
kyccus o crparurpadun JIIIC [penkaBkaszps. OnHUM U3 METONOB, IPUMEHSEMBIX TIPU U3Y-
yenuu JIIIC, saBisieTcs najieonoYBeHHbIN METOJ], PE3YJIBTaThl KOTOPOTO AAI0T BO3MOXHOCTD
YTOUHUTH CYILECTBYIOLIUE MPEACTABICHUS O JIaHAMAPTHO-KIMMAaTHYECKOH 0OCTaHOBKE
peruoHa B IpPOLUIbIE TeoJorHyeckue 3moxu. Mopdosoruueckoe onucaHue MOYBEHHOTO
npoduIIs MO3BOJIIET PEKOHCTPYHUPOBATh IMPOLIECCHl U COOTBETCTBYIOIIEE UM cOoueTaHue (hak-
TOPOB MOYBOOOPA30BaHMS, MOJ BIMSHUEM KOTOPBIX IMAJEONOuBa MpHOOpesna BUIUMBIE 0
CETOJHSIIHEro JHs B ee npoduie Npu3HaKy.

B kauecTBe onopHoro A u3yueHus Obl1 BbIOpaH pa3pes « OTkazHoe» (a UMEHHO PacuucCT-
ku OT-23-4 u OT-23-5), pacnonoxxenusiii B Bocrounom [IpenkaBkasbe. B npencraBnenHoi
paboTe akLeHT caenad Ha MOp(OJIOTHH ITOYB HIXKHETO U cpesiHero Heoruieiictoriena (MUC 9 —
MUC 15). Onpenenenue Bo3pacta MOYBEHHBIX TOPU30HTOB OCHOBAHO Ha JJAHHBIX, ITOJTyUYeH-
HBIX [TAJIEOMAarHUTHBIMU U NieiocTparurpaduieckumu merogamu [Dudanova et al., 2025].

B paspese (m1yOuHHas oTMeTKa 8 M OT OpOBKM 3a0pOIIEHHOTO Kapbepa) BCKPBIT HHXKa-
BuHCKUI nepokommiexkc (MUC 9), npeacraBieHHbIN 1ByMs YPOBHSMHU I10YBOOOpPA30BAHUS
[Velichko, Morozova, 2010]. Bepxuuii, unu 6osiee no3aauii (o0miei MOIHOCTBIO MPOpUIIs
0KO0JIO 85 cM), — ClIabOBBIPAXKEH, Pa3IMYUM M0 HAJIWYMIO T'YMYCOBBIX HaTekoB. B HumxHeM
npoduiie (MOIIHOCTBIO 1,5 M) ryMycoBble IsITHA Oojiee sipKHe, MOABISAETCS KPYIHO KOMKO-
Baras (IIOYTH IIbIOMCTAs) OUYBEHHAs CTPyKTypa. O0a MOYBEHHBIX MPOGUIIS PeICTaBICHbI
IBYMs ropu3zoHTamu: A-B.

Hwmwxe (17,2-19,5 M) BCKpBIBaeTCsl XOpPOILO COXPAHUBILASACS BOPOHCKAsl IajeonovBa
(MHUC 11). Ona Mop¢hoaOoruuecku CUIbHO OTIMYAETCS OT BCEX OCTAJbHBIX MOYBEHHBIX

90



npoduiieii, BCKPBITHIX B pa3pe3e: UMEeT HEOJAHOPOJHYIO «IIOKOJIaIHYI0» OKpackKy, oouiue
Mn-HOBOOOpa30BaHU, KOMKOBAaTO-3€PHUCTYIO CTPYKTYPY, OIl€CUaHEHBIH JIETKOCYNIMHUCTBIN
IpaHyJIOMETPUYECKHU coCTaB. B oTiMune oT Apyrux MouBEHHBIX YPOBHEH, BCKPBITHIX B pa3-
pe3e «OTKkazHOE», MaTepuasl 'yMyCOBOrO TOPH30HTA JaHHOW MOYBHI JIMLIEH KapOOHATHBIX
HOBOOOpa3oBaHMii (HeT peakuuu npu Bzaumoneictsuu ¢ HCI). Obmast MommHoCTh npoduiis
(A-Bca) — okono 2 M. I'pannnia K HUXKenexalieMmy MOYBEeHHOMY T'OPH30HTY CHJIBHO BOJHH-
CTast, YTO OOYCIJIOBIICHO 3aTE€KaMH F'yMyca 10 XOaM KOpHEH.

Bpemennoii uarepsan MUC 13 B pa3pese «OTka3HOE» NpeACTaBIEH TPeMsl YPOBHAMU
nouBooOpazoBanus (20,4-21,1 m, 21,2-22,1 m, 22,8-23,7 m). OObenuHsAET UX TEHICHIIHI
MOYBEHHOM CTPYKTYpPHI K IJIUTYATOCTHU (B Pa3HOM CTENEHHM).

[Tpoduns nmaneonoussrt MUC 15 (c 24,9 M) MOXHO mpeAcTaBUTh, Kak BA-A (Bugumbie
TOPU30HTHI). DTO HanboJee TNIMHUCTAsl U3 BCEX BCKPBITHIX MOYB: IPaHYIOMETPHUUECKUN CO-
CTaB MEPEXOUT K TSHKEIOMY CYIJIMHKY. | 'yMyCOBBIN TOPU30HT UMEET KOMKOBATO-3€PHUCTYIO
CTPYKTYDY.

Wtak, N0 BBISBICHHBIM IOYBEHHBIM MPU3HAKAM MOXKHO CJIeJIaTh BBIBOJ O TEHICHLIUU
K apuAM3alyy KIMMara u3y4aeMoi TeppUTOpUr OT Oosiee paHHUX 3TAaroB K COBPEMEHHOCTH.
Onnaxko, HanboJsee BiIa)KHbIE YCIIOBHSL, IO CPABHEHUIO C JPYTUMHM 3I10XaMH, TOCIIOCTBOBAIIN
npu popmupoBanun BopoHckoi naneonoussl (MHUC 11).
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ycnosma ®OPMUPOBAHUA NEPUMMALUUAJIBHOIO AJUTIOBUA
B AOJIMHE PEKUN NWWM

C.W. NapuH’, B.A. Anekceeea?, H.C. JlapuHa®

"WIK3 TiomHL| CO PAH, Tiomenb, silarin@yandex.ru
2Mry, Mocksa
STioml"y, TromeHb

B paszpese ammoBus geBobepekHON BTOpol HaAMONMeHHOM Teppacsk! p. Uimum, Mexay
c.bricTpyxa u c.Cniupuna (AbGarckuii paiioH, TromMeHcKast 0671acTh), BCKPBITHI KOCOCIOUCThIE
pycroBele cepble necku (16,17-12,75 m), nepekpbiThie cBepxy (12,75-2,8 M) nmauykoii MeCcKoB,
cymneceil M CyIIMHKOB C MaJCOKPUOTCHHBIMU JePopManusMu (KJIMHOBUAHbBIE TPYHTOBBIC
KHJIbI) ¥ MaJIOMOIIHBIMU MOTrpeOeHHBIMU MouBaMH. BepxHsis yactes paspesa (2,8-0,0 m) —
MIOKPOBHBIE KEITOBATO-CEpPhIe JECCOBUIHBIC KAPOOHATHBIE CYTJIMHKU U COBPEMEHHAsI [I0YBA.
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[lo naHHBIM rpaHyJIOMETPUU KUJIbI 3aAIIOJIHSET MECOK ITIMHUCTBIN U aJleBPUTHCTO-CUIILHOT -
nuHHUCTHIN (o knaccudukanuu B. T. @ponosa [1993]).

Mopdockomnus 3epeH KBapla Moka3ana JOMUHUPOBAHME YACTHIl C PAa3HOW CTENEHBIO
70710B0i 00paboTku (68 %) B MOKPOBHBIX JIECCOBUAHBIX OTIOXKEHHUAX. B cpenneil wactu
paspesa, npeobaasaloT 3epHa C YepTaMu J0J0BOTO MEPEHOCA: XOPOIIO OKpYIICHHble 32—
44 %, nonyokaTaHHbIE C YepTaMU yMepPEHHOro nepeHoca 32—60 %, eInHuYHbIE — C YepTaMu
BOJIHOTO U CMEUIAHHOI'O 30JI0BO-BOAHOIO. B HM)KHEW 4acTH 3TOM TOJIIM BO3PACTaET I0JIA
4acTULl ¢ yepraMu BogHOro nepeHoca: 32—40%. B pycnoBbIx meckax OCHOBaHMs pa3pesa
npeo0IazaoT YacTUIlbl C YepTaMH BOJHOTO nepeHoca (ot 44 1o 76 %). B sxxunax nons cpea-
HE OKPYIIICHHBIX JJIIOBUAJIBHBIX 3€PEH C YepTaMu 30JI0BOoro nepenoca 42-52 %, xopouio
OKPYIVIEHHBIX 30510BbIX 3epeH 10 40-50%. [lons 3epeH Apyrux TUIIOB MEHBLIE WIM OHH
enuHu4HBbL. J{ons yactull ¢ yepramu BogHON 00paboTku B xuinax pocturaetr 28—40%. Co-
JI€p’KaHUE 3€PEH KBaplia ¢ KPMOIEHHBIMU TEKCTypaMU MOBEPXHOCTH B Kuiax 10 64-92 %,
B IOKPOBHBIX OTJIIOKEHUSX U MEPUINIALUAIBHOM AJUTIOBHH, 32 UCKIIOYEHHUEM MOrpeOeHHbIX
II0YB, OHU IIOYTH OTCYTCTBYIOT.

Cpennue 3HaueHusi reoxumudeckux kodp¢uuuenton [Jlykames, 1970] mo paspe-
3y: kpemHekuciaoro Ki= 3,80, ocuoBaoro BA = 1,07, 3penoctu Kz = 47,84, menodnoro
Kh = 13,24, xap6onarHoro Kk = 7,04, unnekcoB-kinmMatuueckux moayneit: CIA = 48,96 en.
u CIW = 57,03 en. [Nesbitt, Young, 1982], ICV =2,20 exn. [Cox et al.,1995], orpaxkarot
XOJIOJIHBIE U CYXH€ yCJIOBHS HAKOIUIEHUS 0CAJIKOB, CJ1a0yt0 CTENEHb BBIBETPEIOCTH U XUMHU-
YECKOM 3pEJIOCTH OTIIOKEHUI. DTO MOATBEP)KIAETCS PEKOHCTPYUPOBAHHBIMU T10 JAHHBIM Ie-
OXMMUH KpaiiHe HU3KMMHU CyMMaMH CPEAHUX TOJI0BbIX ocaakoB (MAP = 28,42 MM, untepBai
3HayeHui 115,93-18,69 MM) 1 npenMyIIeCTBEHHO OTPULIATEIBHBIMU CPEIHUMU TOAOBBIMU
temneparypamu (MAT = —0,82 °C, unrepnai 3Hadenuii ot 1,33 °C no—1,51 °C).

[Tonmy4yeHHble AaHHBIE CBUIIETEIBCTBYIOT O (POPMUPOBAHUU CPETHEH M YACTUYHO BEpX-
HEH 4acTel paszpesa aJllIt0BUs BTOPOU HAaAIIOMMEHHOM Teppacel p. MuM B yCloBHAX X0JIOA-
HOTO U CyXOTO NEPUNIALNAIBHOIO KJIMMaTa, HU3KOM BOIHOCTH.

Paboma evinonnena 6 pamkax eocsadanus Munoopuayku P® (mema Ne FWRZ-2021-
0012) 6 uncmumyme kpuocghepol 3emnu TiomHIL] CO PAH.
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KPUNTOTE®PA B NIECCAX BOCTOYHOIO NPEAKABKA3bA

. H. JlackuHa, E. A. KoHcmaHmuHos

Ul PAH, Mockea, laskina1999@internet.ru

JUi pOrHO3UPOBaHUS BYJKAHUYECKUX M3BEP)KEHUN HYKHO IOHMMAaTh UX IEPUOINY-
HOCTb, U CWJIy B mpouuioM. VcTopusi 4eTBEpTUYHON BYJIKaHMYECKOH aKTUBHOCTH 4YacCTO
OCHOBaHa Ha IMPOKCUMAJbHBIX JlaBaXx U Teppax [Ponomareva, 2015]. Beuny ux uvacroit
IJIOXOM COXPaHHOCTH, CJIIOKHO PEKOHCTPYUPOBATh MOJHYIO JIETONUCH U3BEpKeHUM. Bocmnoi-
HUTb 3TOT MPOOE MO3BOJISAET AUCTAJIbHBIN BYJKAaHUUYECKUN IEMell, pacCesHHbIA B OCajKe
B MHUKPOCKOIMYECKUX KoymdecTBax (kpuntoredpa). bonbmioit KaBka3 — pernoH akTuBHO-
ro BYJKaHHM3Ma, IJIe PacHoJOKEHbl ByJIKaHHYecKHe LEeHTphl DnbOpyc, Kazbek, Kemu. Ilo
MIPOKCUMAJIbHBIM BYJIKAaHUTaM 3a MOCJIeAHUN 1 MIH JeT ObUIO 33JJOKyMEHTHPOBAHO ISTh
MIEPUOJIOB HKCIIJIO3UBHOM aKTUBHOCTH DibOpyca. JlucTanbHble MEMbl YTOUHUIA OOBEMBI
Y BO3pPACT M3BEPIKEHUH, OTKPBUIH HOBBIE dKcITo3uu [Ponomareva et. al, 2023]. JI€ccoBbrit
nokpoB BocTouHoro IlpenkaBkaszbs oxBarbiBaeT uHTepBai 700-800 toic. net [Velichko,
2009], uTo mo3BOJIAET UCHONIB30BaTh J&ccoBo-nouBeHHbIe cepun (JIIIC) kak apxuB co cie-
JlaMU BYJIKaQHMYECKOM aKTUBHOCTH PEerruoHa B HeoruielcToueHe. Llenapro paboThl Ol OUCK
paHee He 0OHapykeHHbIX MpocioeB kpunroredps B JIIIC Boctounoro Ilpeakaskasbs. boun
u3yueH kepH OypoBoii ckBakuHbl OT-22V nporsokeHHocThio 29 M. [lonck kpunroredpsl
OCYULIECTBIISIICS IIPU MOMOIIY MCCIEA0BAaHUSA OCaJKa IO MHMKPOCKOIOM, B XOJI€ KOTOPOro
ObUIM MIPOU3BEIeHBl MOp(doIornyeckoe ONUCaHWe YacTUl] U MX MojcyeT. bbulio BBIABICHO
CeMb paHee He U3BECTHBIX TOPU30HTOB, COIEpKAIIUX KpuntoTedpy. KoHneHTparus yacTui
Bapbupyercs ot 1 10 >10 000 mt. Ha o6pazen. Kpynusie (100—150 MkM) 1 MHOTOYHMCIICHHBIE
YacTUIbl OOHAPYKEHBI B IBYX Mpernaparax u3 HIKHEH MOJOBUHBI MOCKOBCKO-/THEIIPOBCKOTO
nécca (MIS 6). [Ipenapat unrepsana 25,0-25,5 M coneput 62 yacTuIbl BHITIHYTOH (HopMbl
C mapajuiesIbHbIMU 00po3aamMu U pedpami, ¢1ab0-po30BOro OTTEHKA, CO CIEAAMU ITy3bIPEH.
[Ipenapar unrepsana 26,5-26,9 M nonnocteio npexactasieH Tegpoii (>10 000 1wT.), yacTUIbI
UMEIOT HemapaJielibHble pedpa U ciebl OONbIINX My3bIpel, MPUCYTCTBYET MHOIO MEM30-
BUIHbIX. KomuuecTBO M pazmep yacTUIl yKa3bIBaeT Ha OJIM3KOE PaCIONOKEHUE ByJIKaHUYeE-
CKOTro0 LIEHTpa (MPeAroaokUTeNbHO, DIb0pyc). PasHbie Mopdonornueckue XxapakTepucTuKu
Te(p MOTYT CBUJCTEILCTBOBATh KaK O PA3HbIX BYJIKAHAX-UCTOUYHUKAX, TAaK U 00 N3MEHEHUU
BO BPEMEHU XMMMUYECKOIO COCTaBa Marmbl OJHOTO ByskaHa. HanexHo ompenennTs cocTas
Te(pbl U BYJKAHBI-UCTOYHUKH MOXHO Oy/eT MOciie MCCIeJOBaHUS 3JIEMEHTHOIO COCTaBa
0OHapyXEeHHBIX Tedp.

Hccneoosanue gvinonneno 6 pamkax eocyoapemeentozo 3aoanus MU' PAH FMWS-2024-
0003.
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CTPOEHME, COCTAB U TEHE3UC PbIXJIbIX OTNOXXEHUI
B Y3OH-TEM3EPHOW BYJIKAHO-TEKTOHUYECKOW OENPECCUN
(BOCTOYHbIA BYNKAHUYECKUN NOAC, KAMYATKA)

E.B. Jle6edeega’, A. B. KomeHkoe™ %, A.Jl. 3axapoe’, 3.I. AHaHbeea?,
A.A. MNpuzopbesa®

"MIr PAH, Mocksa, Ekaterina.lebedeva@gmail.com
2Mry, Mockea
SUIFEM PAH, Mockea

V3ou-I'eiizepHast nenpeccust MpeacTaBiasieT co00i Cepuio Pa3sHOBO3PACTHBIX KajbJep.
OT10’)KeHUS IENPECCUH — TO YEPEIOBAHUE BYJIKAHOTEHHBIX U BYJIKAHOT€HHO-03€PHBIX TOJILL
MO3HEIJICHCTOLIEHOBOIO BO3pacTa, KOTOPhIE MEPEKPBIBAIOTCS PHIXJIBIMU OCaikaMu, chop-
MHUPOBAaHHBIMHU PA3JIUYHBIMU DK30I'€HHBIMH INPOLIECCAMH Ha MPOTSHKEHUHU TOJIOLIEHA. OTH
OTJIOKEHUS SABIIAIOTCA MPOLYKTAaMM Pa3pylICHUs U NEPEHOCA BYJKAHOTEHHOIO U BYJKAHO-
TEHHO-0CAJI0YHOr0 Marepuala, OIpelesIeHHe UX I€HE3UCa BaXKHO JUIsl TIOHMMAaHHUs IpoLec-
coB penbedoobpazoBanusi. BriepBbie 1eTanbHO W3yuYeH BELIECTBEHHBIH COCTAB OTIIOKEHUN
pa3IMYHBIX T€HETHYECKUX THUIIOB B Ipenenax Aenpeccuu. [ uaeHTUPHUKALUU PHIXJIbIX
OTJIOKEHUI HUCIIOJIb30BAJICSI KOMILJIEKC aHAIM30B — JIMTOJIOTUYECKUN, ITPAHYJIOMETPUUECKU,
MHUHEpaJIOrn4eckuii, MOp(OoCKOIus 3epeH NecuaHol U MeIKorpaBuitHo# (pakuuii. Pasnene-
HUE 110 TEHETUYECKUM TUIIaM OTJIOKEHUI IIPOBOJMIIOCH 10 COBOKYITHOCTHU IIapaMeTPOB — Ha
OCHOBaHMU KO3 uienTa copTupoBku 1o Tpacky (S,), MelMaHHOTO AUaMETpa YaCTHLI, OKa-
TAHHOCTH MaTepHaa rajeqyHoi gppaxunu, 06paboTKH 3epeH MUHEPAJIOB, COAEP)KAaHHS TSHKEIION
¢dpakuuu u ap. B 3ananHoii yactu genpeccuu — B KajibAepe Y30H U B BOCTOUHOW — B I0JINHE
p. I'elizepHOli — CTpOEHUE U COCTAaB OTIOKEHUI pa3IMyYaoTCs. AJUTIOBUAIIbHBIE OTIOKEHUS HA
BOCTOKE KaJIbJIEpbl XapaKTEPU3YIOTCSI CpeTHEN U III0X0M COPTUPOBKOH, c11a00i OKaTaHHOCTBIO
BaJIyHHO-TAJIEYHOT'O M KPYTTHOIIECYaHOTO Marepuaia, c OTHOCUTENIbHO BbICOKoM fonelt (>10 %)
BBIX0J1a MUHEPAJIOB TSHKEIO0H (hpakiuy (MUPOKCeHa, MarHeTUTa U MiibMeHuTa). [1pu cuiipHOM
IUpOTepMaIbHON MPpopaboTKe, KaK IIPAaBUIIO, OTMEYACTCS YXY/IILICHUE COPTUPOBKHU, TIOBBIIICH-
HOE cofiepKaHre HOBOOOPA30BAHHBIX MUHEPAJIOB (LIEOIUTOB M CMEKTUTOB) B JIETKOH (DPAKLIUH.
B 3anaznHoO# yacTu KaiabAepsl aJUIIOBUI XapaKTepU3yeTCs JIydlleil OKaTaHHOCTBIO, XOPOLIEH
U cpeaHelt coptupoBkoil. CeneBble OTI0KEHUS ACTPECCHU 001aJat0T TI0X0H COPTUPOBKON
(S, 1m0 14—17), NOBBILIEHHBIM COJIEPKAHUEM I'PaBUs U INIMHUCTBIX YacTull. B CKIIOHOBBIX TOJI-
I11aX OKaTaHHBIM MaTepuasl OTCyTCTBYET, IPEACTABICHO MHOKECTBO OUTHIX OOJIOMKOB, J10JIs
IJIMHUCTON (PpaKIMH BbIILIE, @ MEJUAHHBIN JMaMETP YaCTHUL] MEHBIIIE, YEM B CEJIEBBIX OCA/IKAX.
B OonbIIMHCTBE M3YYEHHBIX Pa3pe30B OPraHUUYECKUI MaTeprall MPAKTUYECKH OTCYTCTBYET,
YTO 3aTPyAHSAET IPUMEHEHUE PAIMOYIIIEPOHOTO JaTHPOBaHU B ienipeccuu B 1iesoM. Ha tep-
MaJIbHBIX IIOJISIX 3TO CBSA3aHO C BO3JEHCTBUEM BBICOKMX TEMIIEPATyp U MUHEPAIU30BAHHBIX
BoA1. [Opr30HTHI MOrpeOeHHBIX OYB U 03€PHBIE TUTHH CPEHE—TI03IHET0JIOLIEHOBOTIO BO3pacTa
ObuUIM OOHApY’KEHBI NPU OYpEeHUH MOYBEHHO-IMPOKIACTUYECKOTO YeXJia B Mpeenax Teppa-
COBM/IHBIX [TOBEPXHOCTEMN, pacnosokeHHbIX Bole 100—-150 M Hax ypezom peku I eiizepHoil.
B nanpHeliiem miaHupyeTcst pacliMpuTh 00beM paboT MO UCCIIEJOBAHUIO PHIXJIBIX OTIIOKEHUN
B pailioHax 6e3 ra3oruIpoTepMagbHOrO BO3ICHCTBUS.

Hccneoosanus npogedenvt 6 2022—-2024 22. 6 pamkax memsl 20Cy0apCmMEeHHO20 3A0aAHUsL
HUI" PAH — FMWS-2024-0005. Ilonesvie u ananumuueckue pabomvl npogedeHsvl 3a cuem
epanma Poccuiickoeo nayunoeo ¢ponoa Ne 21-17-00216, https: //rscf.ru/project/21-17-00216/.
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JIMTONNOIMYECKUE N BUOJTIOTUYECKUE MAPKEPDI
U3MEHEHUA NMPUPOAHOIO OKPYXXEHUA B KYJIbTYPHbIX CJ1I0OAX
NELWEPHbIX CTOAHOK CEBEPO-3ANAOHOIO KABKA3A
PYBEXA NNENCTOLEHA-TONNOLEHA
(MPUPOAHAA N AHTPOIMOINEHHAA COCTABJIAIOLLUE)

E.B. JleoHoga

WA PAH, Mocksa, lenisca@yandex.ru

ITo marepuanam u3 packonok HaBeca Usiraii u nemeps! /[IBoiinas (npearopbs C3 Kas-
ka3a, ['yOckoe yIenbe) ¢ 4acCTUYHO CHHXPOHHBIMH KYJIBTYPHBIMH CJIOSIMU IMOCTPOEHA OUO-
cTparurpadudeckas 1Kamsa Jisl KOHIA ATOXH IUIEHCTOlleHa — Havala ronoleHa [JleoHona,
2015; JleonoBa u ap., 2015]. danmansHOCTh NewmepHbix oTiaoxkeHui [Hecmesnos,2020]
3aTpyAHSAET CONOCTABICHUE YIATICHHBIX Pa3pe30B Jaxke B IIpeeliaX OJHOro MelepHoro yoe-
JKUIIA, a 0CAIKOHAKOILIICHHE (CKOPOCTh U XapaKTep OTI0KESHUN, SPO3HOHHBIE MPOIIECCHI) MO
CKaJIbHBIM HAaBECOM M B MpeJeNax rpora, MpeAnoa0KUTeIbHO KapCTOBOIO MPOUCXOKICHUS,
3HAYUTETBHO Pa3IMYaloTCs, YTOOBI COMOCTABIATH CTpaTUrpaduyeckue paspes3bl ¢ IENbI0
BBIWICHEHHS] CHHXPOHHBIX Mojipa3aeneHuil. [I[pu 3ToM UMEHHO TUTOIOTHYECKHEe 0OCOOCHHO-
CTH, OTPAKAIOIINE 3HAYMMbIE COOBITHS (pe3Kue KIMMaTHUeCKHe U3MEHEHUS WM KaTacTpo-
¢uyeckue coOBITHA), MOTJIM OBl CTaTh CTpaTUrpapuuecKuM MapKepoM ISl OMpeaeIeHUs
OTHOCHUTEJIbHOM XPOHOJIOTUM apXEOJIOTMYECKUX MaTepUaioB MaMATHUKOB MUKPOPErHOHA,
HEe 00ECIeUeHHBIX KOMIUIEKCOM a0CONMIOTHBIX JIaT U JPYTUX JaHHBIX €CTECTBEHHOHAYYHBIX
METO/IOB.

[Tony4yennsie mo oOpasnam U3 CTpaTUrpaUIecKux pa3pe3oB CEpUH PaJUOYIIEPOAHBIX
AMS nar mo3BONISIOT CHHXPOHHU3UPOBATh OTAEIbHBIC CTpaTUrpaduyecKue Moapas3aeaeHus
Ha MaMITHHUKAX, a JaHHbIE (PayHUCTUUYECKOTO, MAIIMHOIOTUYECKOTO U JIP. aHAIU30B PEKOH-
CTPYHUpOBaTh KIMMATUYECKUE YCIOBUS U3y4aeMbIX MepuoaoB. JlaHHbIe 0 cocTaBe cpeaHei
Y KpynHOU (ayHbl OTPAKAIOT OXOTHUYBU MPEANOYTEHUS IPEBHIX HACETbHUKOB U BKIFOYAIOT
B ce0st ayHy, T0OBITYIO Ha Pa3HBIX BHICOTHBIX YPOBHSX C COOTBETCTBYIOIIUMU PA3IUIUSIMU
MPUPOTHO-KIMMATHUECKUX ycaoBuil. CoCTaB accolManuy MEJIKUX MO3BOHOYHBIX — OoJjee
HAJICKHBIM UHJIUKATOP JUIsl PEKOHCTPYKLIMM U3MEHEHUN KinMara. [ paHHEeroJoneHOBbIX
OTJIIOKEHUH XapaKTepHO HAJIMYHe CKOIJICHUH PaKOBUH MOILIIOCKOB Helix sp. — MPOIYKT CO-
OupaTenbCTBA MEPBOOBITHRIX OOUTATENE 1 MapKep ce30Ha oOuTaHus. AHAIIU3 CONep KaHUS
CTaOUIIBHBIX M30TOMOB PAKOBHH — [TOKAa3aTellb KoineOaHus BIAXKHOCTU [AHTUIYIIMHA U JIP.,
2014]. llanunonoeuueckuii ananuz MaTepuasioB U3 neuiepsl /[BoitHas He Jan JOCTATOYHOIO
KOJIMYECTBA MbUIbLLI U CIOP AJs MOCTpoeHusi auarpammbl. Ha marepuanax u3 cocenHero
HaBeca OCHOBHbIE IOKa3aTesid MU3MEHEHUW KiIumara Ha CIIOPOBO-IBUIBLIEBOM Avarpamme
COIMIACYIOTCS C JAHHBIMHU aHanu3a (ayHbl MEJIKUX MMO3BOHOYHBIX, & MOJY4YEHHBIC PaIUO-
YIJIEPOAHBIE JAThI MO3BOJIUIN C YBEPEHHOCTh OMPEAETUTh, YTO (PUKCUPYEMBIH MO MbLIbIIE
u ¢ayHe Mepuoi MOXOJOAAaHUS OTHOCUTCS K KOHILY JIGTHHUKOBOTO MakcuMywma. JlaHHbIE
AHAIM30B BAI0B020 COOEPICAHUL cOCMABa (Pocgopa, NOU8eHHO20 MUKPOOUOIOSULECKO20
U MUKpoOUOMOp@hHO20 YKA3bIBAIOT HA CTETIEHb MHTEHCHUBHOCTH aHTPONOTEHHOW HArpy3Kd
B pa3Hble NEPUOJbl 3aceieHus. Pe3ynprarbl MOCIEIHEro TaKKe IMO3BOJSIOT PEKOHCTPY-
MpOBaTh COCTAaB PACTUTEIBHOCTU B ONMXKaiIlleM OKPYKEHHUU Pa3HBIX BBICOTHBIX YpOB-
Hell. PazHOBpeMeHHbIe BepXHeMmaleoNuTHIeckue cion B HaBece Uwirait (~ 20,7-22,9 Toic.
cal BP) u B nemepe /IBoiinas (~18,2—15,8 teic. cal BP) oTnenensl nepekpsIThl MIOTHBIMU
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OenecoBaTbIMU CTEPHIIBHBIMU MTPOCTOMKAMH (JIeCKBaMaIllMOHHBIMU ropu3onTtamu — ?). B Ka-
coxckoit nemepe I1. Y. AyTieBsiM ObLT BBIJICTICH OTHOCUTEIHHO TOHKHM CIOW HMICOHUCTHIM
CJIOH KEeNTOro IBETAa, OTACHAIONIMM BhIIIEICKAIINE CJION OT MO3IHENAICOTUTHUECKOTO CIO0s.
Ho crpaturpadus nemepHbix MaMATHUKOB KAMEHHOTO BEKa OTPakaeT HE TOJIBKO MPOIECC
MPUPOTHOTO OCAIKOHAKOIUICHHUS C BKJIIOYEHHBIMU B OTJIOXKEHHs apTedakTamu, HO MOXKET
BKJIIOYATH CJIebl OOYCTPONCTBA CKAIbHBIX YOEKHUII, KOTOPHIE B Psi/ie CIIy4aeB MOTYT OBITh
MHTEPIPETUPOBAHBI KaK TOPU30HTHI 00BasioB. Takue cienpl ObLIN 3aUKCUPOBAHBI B HABECE
YeIraii (MpeanoioKuTENbHO, BEITOPO/IKA, MPOAOIKAIOIIAs €CTECTBEHHYIO MPErpaay B BUIE
KPYIHOH ymaBiied ibl0bl), B nemiepe [[BoitHas (0OHapy»XeHbI MIIOUIAJKa C YIOKEHHBIMH
OKaTaHHBIMHU 00JIOMKaMH M3BECTHsKA B HIKHEM (7) ClIO€ M, BOBMOXKHO, HEOOJIbIIIAsk BLIMOCT-
Ka B cioe 6), B nemepe Kacoxxckas (I1. Y. AymieB 3adukcupoBali BHIMOCTKY B BepXHeIaje-
ONUTHYECKOM clioe) [Aymies, 1985].

APXEOJIOTMYECKUN KOHTEKCT FOPU3OHTA TEQ®PbI CI
HA MHOIFOC/IOUHbIX CTOAHKAX BEPXHEIO NMANEOJIUTA
B KOCTEHKOBCKO-BOPLUEBCKOM MUKPOPEIMOHE

C.H. NNucuuybiH
UNMK PAH, CaHkm-llemepbype, serglis@rambler.ru

Kamnanckuii uraum6put Cl nuarHocTHpoBaH Ha psiie CTOSHOK mnajneonuta KocteH-
koBcko-bopmieBckoro pernona (KBP). Onunson BbinaneHus ByJIKaHMYECKOTO IEIIa OIpe-
nensercsa u3oTonHeiMu gatupoBkamu 40-39.3 Teic.n.H. [Wood et al. 2012]. Topuzont
CI mapkupyer ¢uHan apeBHeiiiero srama 3aceieHus OacceiiHa JloHa B BepXxHeM ma-
JIEOJUTE, a TAKXKE OIpPENesseT KyJIbTypPHYK0 BapUaTHUBHOCTb MAaTEPHUAJIOB, 3aJIETAIOIIUX
HW)KE€ M BBILIE IEIUIA.

CI ormeuen va 7 namsatHukax KbP: Kocrenku 1, Koctenku 6, Koctenku 11, Kocren-
ku 12, Koctenku 14, Kocrenku 17 u bopuieBo 5. Ha GonbpInHCTBE U3 HUX TMENEN apXeoo-
rudecku crepuiieH, Ho B 2000 . A. A. Cunuueiabiv Ha Kocrenkax 14 u B 2003 . aBTOpOoM Ha
BopiieBo 5 6bu11 00HAPYKEHBI KyJIBTYpHBIE CJIOU, HETTOCPEACTBEHHO CBSI3aHHBIE C YPOBHEM
3aneranus CI [Sinitsyn 2003; Jlucuupsia 2006]. KyasTypHas NpHHAUICKHOCT KYJIBTYPHOTO
cinost I'BII na Kocrenkax 14 ¢ maramu 14C ~35-32 TbIC. 1. H. — OpHUHbSIKCKasd. ApTedakThl
U (payHHCTHUECKHE OCTATKU 3aJIerajiy B BUJIE PA3psSKEHHBIX CKOTICHUH, BKITIOUABIINX TaKXKe
KyCOUKH OXpBbl, KOCTHBIE M JpeBecHble yronbku. PayHa: KOCTH 3aiilia u mnecua, npu Qpar-
MEHTApHOM IIPUCYTCTBUHU JIPYIHX BUAOB. B X0/1€ packoIok BeISICHUIOCH, UTO IIEMENT 3aJ1€TacT
BHYTpHM NOrpeOeHHON MouBbl. JIMH3BI Tepbl U MOJACTUIATN U MEPEKPbIBAIU HAXOIKU Ha
pa3HBIX y4acTKax — B 3aBUCUMOCTH OT 3aJIEFaHUs BBILIE WIM HUKE 110 CKIIOHY, YTO IIPUBEIIO
A.A. Cunnubina x BeiBoxy, uto oourarenu ['BII na Koctenkax 14 nepexunu karactpody
Ha MecTe [CunuubiH 2015].

Ha crosiuke bopmeBo 5 kynwsrypHsblil cioit III, cBs3anHbI ¢ ypoBHeM 3aneranus Cl,
TaK K€ 3ajierajl B MorpeOeHHOI MoYBe Ha pa3HOBBICOTHBIX MO3MLMAX 2-i Teppackl. BHU3Y
CKJIOHA HaXOJKU IPUYPOUYEHBI K JIMH3aM II€IUIa WIK 3ajlerajd HWKE HHMX, a B BBICOTHOU
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4acTHU — HEMIOCPEACTBEHHO NEpEKpbIBaIM caM nenes. B omune ot Kocrenok 14, kynsryp-
Heli cioit Il Ha BopuieBo 5 mpeacrasisin co0oii HE pa3pO3HEHHbIE CKOIJICHHS, a CILJIOUI-
HYIO KOHIIEHTpPAllMIO, IUIOTHOCTh KOTOPOHM MHajana oT IeHTpa K nepudepun. dayHUCTH-
YeCKUe OCTaTKU MpHHaIexanu jomaan (>90% xocteii), a Takxke 3aifily; KOCTH APYTHX
KUBOTHBIX enuHu4Hbl. B 2015-2024 rr. uccienoBaH LEHTPaIbHbIM BBICOTHBIM YYacTOK,
cozieprKaIluil KOCTHO-YIJIUCTYIO OPEKUHIO C OCTaTKaMH KOCTPHIL, KOTOpasi MOKET CUMTAThCs
MECTOM MaccoBoOro 3a0o0s u paznenku Ty gomazeit [Hoffecker et al., 2018]. Apxeonoruue-
cKue Matepualibl kKuiui-caiita cxoansl ¢ I'BIT Kocrenok 14 u Toxke MOTYT ObITh OTHECEHBI
K opuHbsky [JIucuubin, 2021]. 14C pgarsl mo KOCTSM JIOLIAAM HEONPABIAHHO MOJIOAbBIE:
19 300£800 (JIE-7367), 19 500+500 (JIE-6812), 23 000+500 (JIE-6811), HO OoHHM TiO-
Jdy4eHbl B onHOU naboparopuu. Jlara mo apesecHomy yrito 32 650+300 (Beta-199401)
6muska I'BIT Kocténok 14.

Bonpoc o BozmoxkHOCTH npucyTcTBus Jitoaei Ha Kocrenkax 14 (nocenenue) u bopuie-
BO 5 (KMJUI-CAliT) — HEMOCPEICTBEHHO B MOMEHT BbinajaeHus Cl He MoxkeT ObITh perieH 0e3
aHaynu3a OOCTOSTENILCTB BBINAICHUS M apXeoJoru3aluu nemia. Jlntonornyeckas CBsI3HOCTh
Te(pbl, BMEILIEHHOM B [IAJIEONOUBY Ha BHICOTHBIX Y4acTKaX, MPEAIOIaracT ee eqMHOBPEMEH-
HOE BBINAJICHHE U ObICTPOE 3arevyaTbiBaHue, a 3ajeraHue B BUJE JIMH3 BHU3 110 CKJIOHY ToO-
BOPUT O BTOPUYHOM 3ajieraHuu. Te ke Npru3HaKu, JOKYMEHTUPOBAaHHBIE apXEOJI0IrMY€CKUMU
MarepuaiaMu, MO3BOJISIOT MPEIIONI0KUTb, YTO MEII0Nal BCe K€ Mpe/IecTBOBaI OOUTaHUIO
3[1€Ch OPUHBSKIIEB.

Hccneoosanue nposedeno 6 pamxax evinonnenus ®HHU ITAH «Cesep Eepaszuu 6 kamen-
HOM 6eKe: npobiembl pacceleHus: Yeno8eKd, KyJIbmypHOU adanmayuy U mexHoi02u4ecKo2o
passumusy (FMZF-2025-0007).
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HU3MEHHDIE AEJIbTOBbIE PABHUHbI - MECTO OBUTAHUA
YEJIOBEKA? TEOMOP®OJIOTMYECKAA OYHKLMOHAJIbHOCTDb
NAHAWAO®TA AJUTIOBUAJIbHBIX U MPUBPEXHbIX PABHUH
HA NMPUMEPE XA3APCKUX NOCENEHWUI B OENLTE BONIA

.M. Jlo6ayesa’, C. A. KomeHbkog?, E.W. JlbiceHko!, E. FO. Mamnaxoea’,
P.P. Makwaeeg’, []. C. Conoebnee?®, T.U. TuxoHoea’, A. A. Tkay', H. T. Tkay*

TMIY, Mockea, lobachevadm@my.msu.ru
210 PAH, AcmpaxaHb
3 AcmpaxaHckutl My3eli-3arnoeedHuK, Acmpaxas
“IrH PAH, Mockea

JluHamuKa IPUPOIHON Cpeabl AEIbThl pekd Boirn Hepas3pbhIBHO cBsA3aHa ¢ TpaHCIpeC-
CUBHO-perpeccuBHbIMU LukIamu Kacnuiickoro Mopsi. bapoBckue Oyrpbl SBISIOTCS KIHOUOM
K IIOUCKY IreoMOop(OJI0rHUECKUX OPUEHTUPOB, OTpaskaroMxX kojaebanus Kacnuiickoro Mops,
0COOEHHO B IEPHO]] CYLIECTBOBAHUS Ha UCCIIeyeMON TEpPUTOPHHU J1esIbThl Bonru nocenenuit
Bomxcko-Xazapckoro karanata. B pabore mpezicTaBieHbl pe3yibTaTbl KOMIJIEKCHOTO H3Y-
YeHUsl OTVIOKEHUH U (popM penbeda HeHTpalIbHON yacTu AenbThl p. Bonra B paiione Cemu-
OyTrOpPUHCKOI0 apXeOoJI0rn4eCcKOro KOMIUIEKCa — JPEBHETO MOCEICHHS SM0XH Xa3apCKOro Kara-
Hara. Ha Gyrpe oOHapy keHbI apXeoIorMYeCcK1e HaXO/IK1 CaJITOBO-MAsILIKOM KyJIBTY b, KOTOpast
OTOXKIECTBIISIETCS CO BpeMeHeM Xa3zapckoro karanara (VIII-X Bs.). Ha namsaTHuKe B n3001mmu
BCTPEYACTCS KPACHOIVIMHAHASA U CEPOINIMHSAHAs KepaMuKa. B nepuon cyiecTBoBaHus 1oce-
nenuit (VIII —nauvano X BB.) ypoBeHb Kacnmiickoro Mopsi 6bu1 IPENONI0KUTETbHO HU3KUM
(—30—-33 m alc¢.), u Bce OoJble TEPPUTOPHIA B JienibTe Bosru Ob110 3aHATO NOCEICHUAMHU.
Bo Bropoii nonoBuHe X Beka MoBblleHHE YpoBHs Kacnuiickoro Mopsi crano macmraOHON
KaTacTpogoii 17151 MECTHOTO HaCEJIeHUs, KOTopasi IPUBEJIa K 3aTOIICHUIO MTOCEIEHU, X0351i-
CTBEHHBIX OOBEKTOB U 3HAYUTEIHHOMY U3MEHEHHUIO SKOCUCTEMBI U NaJ€OTUIPOIOTHUECKOr0
pexuma peruoHa. Cyzist IO cieiaM JpeBHUX OeperoBbIX JIMHUM Ha 03pOBCKUX Oyrpax, a Takxke
I10 BBICOTHOMY ITOJIOKEHUIO Xa3apCKUX MTOCEJIEHUI TOr0 BpEMEHH, YpoBeHb Kacnniickoro mops
B 3TU BPEMEHHbIE HHTEPBAJIbl MOT MIOJAHUMATHCS 10 —24 M abc.

Hccneoosanue gvinonneno 6 pavkax epanma PH® 25-27-00357 «Knumamo-2uopono-
euveckue coovimus 8 nepuod pamnne2o cpeoHesexkosvs (VI-X 66.) na meppumopuu oenvmoi
p. Boneuy.

CEAUMEHTOJIOTMYECKUE OCOBEHHOCTIU OT/IOMKEHUN,
C/IATAKOLWUX BYTPbl BOPA

A. M. Jloba4veea, A. C. Kopomkoe

MrIY, Mocksa, lobachevadm@my.msu.ru

B Cesepuom Ilpukacnuu HIIMPOKO PaclpOCTPaHEHbl YHUKAJIbHBIE T'PSIOBbIE (HOPMBI
penbeda — O3poBcKHe OyTphl, MOMyYUBIINE CBOE Ha3BaHKUE B YecTh HaTypayiucTa Kapna ¢pon
Bbapa. BniepBble uccnenoBarens Aaji ONMCAHUE TAPAMETPUUECKUX XapaKTEPUCTUK U ClIoco0a
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npoucxoxkaeHust 3tux ¢opm penbeda B 1856 romy. HecMoTpst Ha ATUTENBbHYIO HUCTOPUIO
W3y4YeHus, MPoUcXoxkaeHue Oyrpos bapa, BpeMs u ycinoBus X 00pa3oBaHuUs OCTAIOTCS Hepe-
IIEHHBIMH BomipocaMu reomopdonoruu u naneoreorpaduu [pukacnus. CymiecTByeT IeBITh
TPy THIIOTE3 X NporcXoKaeHus. Llenp Hamero qokinaaa — npeacTaBuTh 0000IEHHYO Ta-
neoreorpaduyeckyro cxemy TanoB GopmupoBanus 3TuxX GopM penbeda u HOBBIE CeTUMEH-
TOJIOTUYECKHUE JIaHHBIC, YKA3bIBAIOIINE HA MPUOPUTETHBIN J0I0BLII reHe3uc ¢popM penbeda.

[To naHHBIM TEKCTYpHOTO aHaIW3a, BHYTPU AFOHHOW TOJIIM BbISBICHA Ne(ISIIMOHHAS
OTMOCTKA, MOKpBITasi JETPUTOM WM KPYyHMHBIMU KpUCTAJJIaMU THUIICA, U 3aUKCHpOBaHA
oOparHasi TpaJallMOHHas CIIOMCTOCTh, (JOPMHUPOBAHHE KOTOPOH XapaKTEPHO ISl UCKIIFOYH-
TENbHO Cy0a’padbHBIX J0JOBBIX YCIOBUN OCAJKOHAKOILICHUSI.

Penned [pukacnuiickoii HU3BMEHHOCTH OY€Hb HEOAHOPOACH WM MPEACTABIICH CIOXKHON
KOMITO3UIIMEH Pa3HOBENIMKHX, Yallle 3aMKHYTHIX BHAAWH M XPEOTOB MU HU30METPUUYHBIX
BO3BBIIICHHOCTEH. JTO MOPCKO# penbed, chopMHUpOBaBIIMICA B pe3ylabTare BO3ACHCTBHS
BETPOBBIX BOJIH MpH MOHIKEeHUU ypoBHs Kacnuiickoro mopsi. CBepXy Ha 3TOT penbed Ha-
KJIQJIIBAIOTCS DOJIOBBIE AFOHBI PA3IMYHON MOP(}OIOTHH, B OCHOBHOM JTUHEIHBIE. DTH JTIOHBI
U ecTh Oyrpsl 0opa. BuiaoobpasHble coeqMHEHUS MEXAY JUHEHHBIMU TPSAaMH BCerna Ha-
MIpaBJICHbI POTUB BETPA, UTO CBUJETEILCTBYET O MPeoliiaJaHuN BOCTOUHBIX BEeTpoB. Kocas
KJIMHOBU/IHASI U TIOIIEpEYHasi TEKCTYpPa, 4aCTO MEHSIOIIMECS YIVIbl HAKJIIOHA IIBOB 3aJI€raHus
Y HaJIU4Yue O0O0paTHOW TpaJallMOHHON CIOUCTOCTH SIBISIOTCS MPU3HAKOM S0JI0BOTO OCAIKO-
HakorieHUs. OTCYTCTBHE OpraHMYeCKOTo BEIIECTBA B OCaAKaX (32 UCKIIOUYEHUEM JAETPUTA)
MOXET CBUAETEIBCTBOBATH O 3aCYLIJIMBOCTH KIIMMAaTUYECKUX YCIOBUM.

Hccneoosanue gvinonneno 6 pamxax epanma PH® 25-17-00024.

PE3YJIbTATbl KOMIMNIEKCHOIO U3Y4YEHWA PA3PE3A
FONOLEEHOBbIX OTJIOXEHWI BACUJIbEBCKOIO OCTPOBA
B AENbTE PEKU HEBA (CAHKT-NETEPBYPT)

A.B. Jlydukoea’, .. Kysneuoe’, A.A. Nonbeea? A.B. PegyHoea®,
U.A. ®edopoe?, B. B. Jobbiwee®

"MIHO3 PAH — CI16 ®UL| PAH, CaHkm-lTemep6ype, ellerbeckia@yandex.ru
2WI" PAH, Mockea
SBVIH PAH, CaHkm-ITemep6ype
4000 «KAHT», CaHkm-lemepbypa
5000 «CATOP», CaHkm-ITemepbype

[IpencraBnensl pe3ynbrarbl KOMIUIEKCHOTO MCCIENOBAHUS pa3pes3a TOJIOLEHOBBIX OT-
JIO’)KEHUH, BCKPBITOIO B XOJI€ apXEOJIOTMYECKUX PACKOIIOK HAa TEPPUTOPUU BacuiibeBCKOro
OCTpOBA, PACIIOJIOKEHHOIO B JieyibTe p. HeBbl. BhINOIHEHBI IUTONOTMYECKUN, TPAHYJIOME-
TPUYECKHI, TUaTOMOBBIA U (PUTONUTHBIN aHAIM3bI, 4 TAKXKE PAJAUOYIIEPOTHOE JaTUPOBA-
Hue. M3ydeHHble OTIOXKEHUs MPEACTAaBIeHBI (CHU3Y BBEpX): 1) MECKOM, MPEUMYIIECTBEHHO
TOHKO- U MEIJIKO3EPHUCTHIM, 2) OMECYaHCHHOW TUTTHEH, 3) MEeCKOM, MPEUMYIIECTBEHHO
CpeIHe- U MEJIKO3EPHUCTBIM, 4) KyJIbTYPHBIM CJIOEM, [0 COBOKYITHOCTH HaXOJOK JaTUPYIO-
ummcest XVIIL Bekom. OTIIOXKEHUST U3 OCHOBAHUS pa3pesa colepkaT 0oraTyro JHATOMOBYIO
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¢opy, B TOM 4YHUCIIe KOMIUIEKC BUJIOB, XapaKTEPHBIX JJIs OTJIOKEHUH CPEIHErojoleHOBOM
nanoxckoi Tpancrpeccuu [Jlyaukosa u ap., 2024]. Beiuenexaiue ocaaky, HaChIICHHbBIE
OpPraHUYECKHUM BEILECTBOM, XapaKTepU3YIOTCsl Hanboiee BBICOKMMU KOHIIEHTPALUSAMH CTBO-
POK IMAaTOMOBBIX BOJIOPOCIICH U yBEJIMUEHUEM CoZiep KaHusl (pUTOIUTOB. B mepekphiBaronmx
UX TECYaHbIX OTIOKEHHUIX BO3PACTAET 0/ TUaTOMEH, XapaKTepHbIX /151 1oyB. JlaHHble QU-
TOJMTHOTO aHaJIM3a MO3BOJISIOT FTOBOPUTH O JYTOBO-JIECHBIX JaHAMIA(TaX ¢ OTHOCUTEIHHO
BBICOKOH J10J1eii XBOMHBIX MopoA JiepeBbeB. IIpucyrcTBue GUTOIUTOB KYyIbTYPHBIX 3JaKOB
CBUJIETEJIBCTBYET O XO35IIICTBEHHOM JESITEIbHOCTH Y€JI0BEKA.

Panee omioxeHus, copeprkaline NpecHOBOAHYIO JUATOMOBYIO (JIOPY U 3aJIeraole Hal

OTJIOKEHUSMU JINTOPUHOBOMU TpaHcrpeccun bantuku, 6butn onucansl B aeisTe p. HeBbl
Ha ocTpoBax [lexkabpucroB, Ilerporpanckom, AntekapckoM u BacuibeBckoM [SkoBies,
1926]. ®opMupoBaHHEe 3THX OCAAKOB CBS3BIBAJIOCH CO CTaJMEH CUIIBHO OIPECHEHHOIO
«/IpeBHEOaNTHIICKOTO MOpS», MOCIEN0BaBILEeH nocie perpeccuu Jlutopunooro mops. Bu-
JIOBOM COCTaB AMATOMOBBIX KOMIIJIEKCOB M3 OTJIOKEHUH, 3aJI€Tal0IUX B OCHOBAaHUM pa3pe3a
00HapyKUBAET BHICOKYIO CTEIIEHb CXOJCTBA C TAKOBBIM U3 OTIIOKEHHI COBPEMEHHOM MEJIKO-
BOJIHOM 30HBI JIagokcKoro o3epa, OEperoBbIX pa3pe30B U COBPEMEHHBIX 0CaaKoB p. HeBsl.
3TO MO3BOJISET NPEANOI0KUTH, YTO UX (POPMUPOBAHUE CBA3AHO C IPOPHIBOM JIaI0KCKHX BOJL
u obpazoBanueM p. Heswl ok. 3300 kau. 1. H.

Paboma evinonnena 6 pamkax eocyoapcmeennozo 3adanus MHO3 PAH — CII6 @HL]
PAH no meme Ne FFZF-2024-0001 (JIyouxosa A. B., Kyzueyos /1. /1.).

Jlureparypa
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U3MEHEHUNA PACTUTEJIbHOCTU HA CEBEPO-3AMNA/AE
MJIATO NYTOPAHA B NrOJIOLIEHE

E.A. Makapoea’ 2, P.A. AHdpeeg” ?, []. A. KynpusiHoe?, A.E. LLlamyHoe?,
H.r. Maseii’ 2, E. 0. HoeeHko?

MY, eecepacpudeckull chakynbmem, katmak2001@gmail.com
2UI PAH, Mocksa

Topdsubie 3anexu 60JI0T MO3BOJAIOT MOTYUYUTh JaHHbIE 00 OCHOBHBIX U3MEHEHUAX KIIH-
MaTa U PaCTUTEIBHOCTH B IIPOILIOM, KOTOPbIE MOT'YT IIOMOYb B UHTEPIIPETALUU U IIPOTHO-
3UPOBAaHUM COBPEMEHHBIX U3MEHEHUH, UTO OCOOCHHO aKTyaJlbHO B YSI3BUMBIX apKTHYECKUX
JKOCUCTEMAX.

OObexT uccaenopanusi, 60n0ro Mukuyanrna-1, Haxogurcess Ha nobepexbe o3epa Jlama
B ceBepo-3anaHoi yactu miaro Ilyropana (KpacHosipckuit kpait). st uzygaemoil teppu-
TOPHUU XapaKTepHO MpeolIiaaHne el0BO-TMCTBEHHUYHBIX JIECOB, C BBICOTOM CMEHSIOIINXCS
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PEIKOJIEChsIMU, a 3aT€M IOATOJIBLIOBBIM M TOJBIOBBIM mHosicamu. B 2022 r. Obuio mpo-
BeieHO OypeHue B Taloil ModaxkuHe 00i0Ta, e MOIIHOCTh Topda cocraBuia 250 cm.
Jns 9 00pa3loB BBHINOJIHEHO PaJAMOYIIIEPOIHOE JATUPOBAHUE MKHJIKOCTHO-CIUHTUIIISALM-
onHelM MetoznioM B CIIGI'Y, a 1 oOpasen npoparupoBan ¢ nomorsio AMS meroma (LIKIT
«Jlaboparopusi paauoyIepoqHOro JaTUPOBAHUS U BIEKTPOHHON MHKpockonum» WHcTH-
tyta reorpadpun PAH u LleHTp npuKiIagHbIX HM30TOMHBIX HMCCIEIOBAaHUN YHUBEpCUTETa
Joxopmxkun (CLHA)). O6pa3upl As CIOpPOBO-TBUIBIIEBOTO aHaln3a O0TOOpaHbl 00bEMOM
1 cM? ¢ unrepsanom 9 cm. [po6ONOArOTOBKA BHIIOIHEHA COMIACHO OOLIENPHHATON METOIH-
ke [Moore et al., 1991]. 3a o6uryto cyMMy NpHHATA CyMMa IbLIbLIBI I€PEBbEB, KyCTAPHUKOB
U TpaB 0e3 yuyera OCOK U CIIOp.

Bo Bcex M3y4eHHBIX CIEKTpax MpeoliajaeT MbUIbLa JePeBbEB U KYCTAPHUKOB (CyM-
MapHo 85-95%). Haubonee obunbHbl — Betula nana, Alnus fruticosa n Picea. Hecmotps
Ha HIMPOKOE pacmpocTpaHeHue Larix B (PUTOLEHO3aX, A0JIS €€ MbUIbLbI CUJIBHO 3aHHKEHA.
B nacrosiiuee Bpems Pinus He mpouspactaeT B npezenax 1uiato Ilytopana, a Hanuuue ee
IBLIBIIBI B CIIEKTPAX BBI3BAHO BETPOBBIM 3aHOCOM. U3 TpaB, nomumo Cyperaceae, naubosee
oOwibHbl Artemisia, Poaceae, Asteraceae n Thalictrum. Jlons cnop He npesbimaet 15%
(Lycopodium, Polypodiaceae, Equisetum, Selaginella selaginoides, Sphagnum).

CornacHO pe3yibTaTaM paauoyIvIepoHOro JaTupoBaHus, 60moTo Mukuanrga-1 chop-
MupoBasioch okosio 10,4 ThIC. Kai. (kaneHnapHbix) J.H. Ilo pesynasraram COpOBO-IbLIb-
LIEBOTO aHaIM3a, ObLJIO BBIACICHO 7 3TAlOB Pa3BUTHs PACTUTEIBHOCTH Ha CEBEpPO-3aIajie
wiato Ilyropana, xoTopble OblIM 00YyCIOBICHBI M3MEHEHHSIMH Kiumara. CropoBO-IbLIb-
LIEBbIE CIEKTPBI, COOTBETCTBYIOLIME nepuogam 9-7.9, 6,3-5,7 u 4,9-2,5 thic. Kai.n.H.,
XapaKTepU3yIOTCsl BBICOKOM nonel Picea (10 67 %), B TO BpeMsl KaK COAEP)KaHUE IMbUIbIIbI
KyCTapHHMKOB U TpaB MOHMXEHO. B 3T BpeMeHHble MHTEpBaJbl B pailoHe HCCleT0BaHUN
npeodiagany ea0BO-ITUCTBEHHUYHBIE JIeca, paclpoCTPaHEHUE KOTOPBIX ObLIO BBI3BAHO 00-
Jiee TeIJIbIMHU YCIOBHUSIMH, YeM cOoBpeMeHHble. B nepuonsl 7,9-6,3 u 5,7—4,9 Tbic. KaJ. JI. H.
JI0JIsl TBUTBLIBI JAPEBECHBIX, 0COOEHHO Picea, B NMaJMHOCIEKTpPAaX CHUXKAETCS, a ydacTHe
Betula nana, Alnus fruticosa v TpaB yBenuuuaetcs. [1onoOHbIe n3MEHEHUs ObLIM CBS3aHbI
C TOXOJIO/IaHUEeM KJIMMaTa, KOTOPOe CHOCOOCTBOBAJIO CHM)KEHHUIO IUIOINAJCH JIECOB U pac-
MIPOCTPAHEHHIO KYyCTAPHUKOBBIX M TpaBsiHbIX cooOiiecTB. Haumnas ¢ 2,5 Thic. Kaj.J. H.
PacTUTENILHOCTh U KJIMMAaTUYECKUE YCJIOBUS MOCTENEHHO CTalu OJM3KH K COBPEMEHHBIM.
VYyactue enu B JpeBOCTOSAX CHU3WIOCH, B HacToslee Bpems Ha miaro [lytopana B paiione
HCCIIEI0OBAaHUN MTPOXOIUT IrpaHuIa ee apeasa. [loimydeHHble JaHHbBIE XOPOILIO COMIACYHOTCS
C JIpyr'MMH Hajieodkojoruyeckumu padboramu no Cpenneit Cubupu.

Hccneoosarnue evinonHeno 8 pamkax memsl 2ocyoapcmeenHoeo 3adanusi MIT PAH
FMWS-2024-0005.
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OUHANbHbIN 3TAN NECCOHAKOMJIEHUA
B NEPUMNMALUANBHON OBNIACTU
NOCNEAHEIo ONEAEHEHUA

A.O. Makeeg’, A.B. Pycakoe?, H.B. Mokueeckuli’,
M. 1. Jle6edeea®, O.C. Xoxnoea*, J1.I. ®posnoea’

"MIY, Mockea, makeevao@gmail.com.
2Criery, CaHkm-lemep6ype, spp-06@mail.ru.
3MMoyseHHbIl uHemumym um. B. B. [Jokydaeea, CaHkm-lTemepbypa, m_verba@mail.ru.
*UOXubrIr PAH, MywuHo, olga_004@rambler.ru.

B nenHuKOBBIX M MEpUITISIUANBHBIX OOnacTsax Pycckoil paBHHHBI (pUHANBHBINA JTaIl
OCa/IKOHAKOTUICHHSI BBISIBIISICTCS MO HAJUYUIO (CYNECYaHO)-MbLIEBATOrO CJI0S MOIIHOCTBIO
5070 cM. IlockonbKy 3TOT MaJOMOIIHBIA CJIOM MOJHOCTBIO BXOAUT B COCTaB MOYBEHHBIX
npoduseit, o nmpeodpa3oBaH MOYBOOOPA30BAHUEM, U TIOTOMY BBINAJACT U3 PACCMOTPEHUS
IIPU T€OJIOTHUYECKON CheMKe. B TO ke Bpemsi, U3yUeHHUE CIOEB, CBA3AHHbBIX C 3aKIFOUUTEIIb-
HBIMH dTallaMH OCaJKOHAKOIUICHUS, MTO3BOJISIET PEKOHCTPYUPOBATh Majieoreorpaduueckyro
00CTaHOBKY BPEMEHH UX OTIOKEHUs. Hamuure 3Toro ciost BO MHOTOM OTIpeNessieT XapakTep
TEeKCTYpHOU auddepeHuaniu CyrmuHUCTBIX MO30JIUCTHIX MOYB, U IOTOMY BaXKHO JIJIS TIpa-
BWJIbHOM MHTEPIIPETALIMU UX I€HE3HncAa.

JIns BeIAEIIEHNS OTAENBHOIO 3TAlA CEAUMEHTALMHU, HAPSAY C AHAJIM30M JIMTOJIOTUYECKOU
HEOJHOPOJHOCTH, BBINOJHEHO HCCIIEIOBAHUE IPOCTPAHCTBEHHOI'O 3aJIEraHUsl BEPXHETO
CJI0sI IIBIEBATOIO CJIOS B 30HAX JIATEPAJIbHOIO KOHTAKTA PA3JIMYHbBIX MOACTUIAKOIIUX TOPOA:
MOKPOBHBIX, MOPEHHBIX M O3€PHBIX CY[IIMHKOB, (DIIOBUOTIALIMATIBHBIX OTIOKEHHUNA U APY-
TUX TOpOJ. YCTaHOBIEHO, YTO B 30HAX KOHTAKTa €IUHBINA (CyNecdaHO)-MbUIEBAThIA CIIOM
CO CXOIHBIMH MOP(OJOTHYECKUMHU U AHATUTUYCCKUMHU XaAPAKTEPUCTUKAMHU MEPEKPHIBACT
pa3JIMYHbIE IOPOJBI, YTO MOATBEPKIAAET €ro OTIOKEHUE B PEe3yibTare OTIAEIBHOIO dTara
90JIOBOM CEeIMMEHTAlNH.

YcTaHOBJICHHE BPEMEHHBIX PaMOK (PUHAIBHOTO 3Tana JECCOHAKOIUICHUS 3aTPYIHEHO
MOBEPXHOCTHBIM 3aJIETAaHHEM BEPXHETO CJI0S U €r0 HeOOIbIIOM MOITHOCTHIO. JIJIsl TaTHPOBOK
0TOUpANTUCh 00PA3Ibl U3 MEP3IOTHBIX KIIMHBEB U JT0)XKOMHOOOPA3HBIX 3aMIOTHEHUN B KPOBIIE
NoJCTHIAIONMX Topo. [lonmydeHHbIe B pa3MTUYHbIX 001aCTAX MEPUNNIAIMATBLHON 30HBI O-
cnenHero onenenenus (Spocnasckas, Bnanumupckas u TBepckas obmactu) OCJI natupoBku
[IOKAa3bIBAIOT, YTO OTJIIOKEHHUE NIBUIEBATOIO CJIOS IPOUCXOAUIIO B XOJIOAHBIX U CYXUX YCIOBHUAX
MO3THEICIHUKOBDSI.

Hccneoosanue evinonneno npu noooepoicke epanma PH® Ne 23-17-00073.
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XBAJIbIHCKUW 3TAN B AOJINHE PEKU BOJITA

P.P. Makwaes', E. FO. Mamnaxoea’, T. A. SIHuHa’,
.M. llo6ayeea’, E.N. JlbiceHko!, A.A. Tkay', H. T. Tkay?

MY, eecepagpudeckull chakynbmem, Mocksa, radikm1986@mail.ru
2['VIH PAH, Mockea

B xBasbiHCKMii 3Tamn, B foiauHe p. Bonru ¢opmupoBaics oOMIMpPHBINA Ma1e03CTyapHid.
Ero pa3Butne ObLIO TECHO CBA3aHO C TPAHCTPECCUBHO-perpeccuBHOM puTMmukoi Kacrmuii-
CKOrO MOps B KOHILIE MO3JHETO IIeiicToleHa. B nepuoa pa3BUTHs MaKCUMaJIbHOTO YPOBHS
paHHEXBaJILIHCKOTO OacceliHa ero OeperoBas JIMHUsS Jocturaiga ormeTok 48-50 M abc.,
a ceBepHas rpaHMlIa najgeoscTyapus gocturana obnacreit Camapckoit Jlyku. [Tomumo mak-
CHUMaJIbHOTO YPOBHs B aoiuHe p. Boaru mpocnexusaercs u 20-22 m alc. Teppaca, KOTO-
pasi OTBe4aeT MPOMEXYTOUHOM CTaAuM paHHEXBaJlbIHCKOro O6acceifHa. CocTaB OTIOKEHUH,
cnararouux 20-22 u 48-50 m abc¢. ypoBHHU paznnyaercs. J{Js BBICOKOTO ypOBHS, B COCTaBe
OTJIOKEHUH TPeoOsIafatoT CIIOUCThIE CBETIO-KOPUYHEBBIE MECKU U CYINIMHKH HEOOIbLION
MOIITHOCTH, B cpenHeM 1-1,5 M. YpoBenb 2022 M a0c. cI0kKeH CIOMCTBIMUA U MAaCCUBHBIMU
LIOKOJIAAHBIMU ITIMHAMHU € IIPOCJIOSMHU CBETIIO-KOPUYHEBBIX aJI€BPUTOB, MOLIHOCTBIO 5—6 M.
[TanesctyapHble ycnoBus OBLIM XapaKTE€PHbI MPAKTHUECKU JUIl BCEX PEK, BIAJAIOLINX
B p. Bonry Huxe Camapckoit Jlyku.

B Toxe Bpems, HECMOTpPSI Ha 3HAUYUTEIBHOE KOJUYECTBO JAHHBIX IO I'€0JI0r0-TeOMOp-
(osoruueckoMy CTPOEHHUIO JNOJMHBI p. Bosra, 10 cux mop He ymaeTcst TOUHO MJIEHTH(HU-
LUPOBaTh TI'PAaHUIbl PACHPOCTPAHEHMsI PAHHEXBAJIBIHCKUX IAJI€03CTyapueB U BpeMs HX
(dbopmHpoBaHus.

B pamMkax naHHOro McCieIOBaHMsI IPUBOAATCS PE3yJbTaThl IO KOMIUIEKCHOMY HCCIIE-
JIOBAaHUIO OJHOTO M3 KIIFOUEBBIX Y4YacTKOB B JoauHe p. Manbiii Kapaman (1eBblii IpUTOK
p. Bonira), B koTopoM oTpakeHbl COOBITHS Pa3BUTHUS I1aJ€OICTyapHBIX YCIOBUH B paHHe-
XBaJIBIHCKOM 3Tane. [loayyeHHble AaHHBIE MO3BOJISIIOT NMPOCIEAUTH [BAa OCHOBHBIX dTara
pa3BUTHs PaHHEXBAJIBIHCKOTO OacceiiHa, BhIpaKeHHbIE B pesibede B BUE APEBHUX Oepero-
BBIX JIMHUHM Ha oTMeTKax 48 u 22 M abc. B nonune p. Manblii Kapaman. CoctaB oTioxeHUH
TaK)K€ OTPAKAET TUIIMYHOE CTPOEHUE CBOWMCTBEHHOE JUISI HUKHEXBAJIBIHCKUX OTJIOKEHUI
nonunsl p. Bonru. Ha ypoBasix 20-26 M abc. mpeo6i1agatoT CIOUCThIe U MACCUBHBIE IIOKO-
JaJIHble, KOTOPbIE NIOCTENIEHHO 3aMELIA0TCS Ha CIOMCTHIE IIECKU U CYINIMHKHA Ha BBICOTAxX
6osiee 30 M abc. ['eoxpoHONIOrUs pa3BUTUSI PAHHEXBAJIBIHCKOIO 3Tala Ha HCCIeJOBAaHHOM
yuactke, 1o gaHHsiM MKCJI u pannoyrnepoqHoro naTMpoBaHMs, NOMANAET B MHTEPBAJ
Mexay 22,6—12,9 toic. 1. H. Takum o6pasom, B jonuHe p. Bonru pa3sutue naneosctyapHbIX
YCIIOBUI MPOUCXOMIIO B KOHIIE TIO3JHETO MIeiicToleHa U ObUIO TECHO CBSI3aHO C TPaHCTpec-
CHBHO-PErpeCCUBHOM PUTMHKOIN paHHEeXBaJIbIHCKOTO OacceiiHa Kacnuiickoro mops.

Hccneoosanue gvinonneno npu noooepaicke epanma PH® Ne 25-17-00024.
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XPOHOBUAbI INHUWN PREDICROSTONYX-DICROSTONYX
(ARVICOLINAE, RODENTIA) KAK OCHOBA BUOXPOHOJIOTMYECKOW
LWKAJIbl MO MEJIKUM MNEKOMUTAIOLLUM MJIEACTOLLEHA
ANA CEBEPHbIX LUWAPOT EBPA3UNA

E.A. Mapkosa
NOPuX YpO PAH, EkamepuHbype, emrk@yandex.ru

I'pe13yHbI oAcemelicTBa Arvicolinae sIBISIOTCS OAHOM U3 HanbosIee HIMPOKO UCIIONb3Y-
€MBIX TPYII OPraHU3MOB IS N1AaJE€OHTOJIOTHYECKOr0 0OOCHOBAHUS YETBEPTUUHOM CTpaTH-
rpaduy KOHTHHEHTAIbHBIX oTIoKeHHH CeBepHOro noyuapus. 3To 00yCciIoBIUBaeTCs Obl-
CTPBIMU TEMIIAMH UX 3BOJIIOLIMH, IIMPOKON alallTUBHOM pajranueil, ObICTpbIM pacceneHueM
B MaclITabax KOHTHHEHTOB, MHOTOUUCIEHHOCTBIO U XOPOLIEH COXPAaHHOCTBIO B HCKOTIaeMOH
aeronucu. B HacTosIee Bpems AeTanbHO pa3paboTaHa OMOXPOHOJOTMYECKas IIKania, OC-
HOBaHHAasi Ha BPEMEHH IOSIBJICHUS U MCYE3HOBEHUS KIIIOYEBBIX TAKCOHOB B (DUIETUUECKUX
auHUAX Arvicolinae, ¥ MO3BOJISAIOLIAsT KOPPEIUPOBaTh (hayHbl M BMEILAIOLIME OTIOXKECHUS
Ha 3HAYMTENbHOM yacTu ceBepHoi EBpazum no 58—60° c.m1. — mxkana 6uoxpoHoB MQR
[Banrenreiim, Tecakos, 2008]. [lnst ceBepHbIX mmpoT EBpa3zum 3Ta mkaga MOXET ObITh
MoAM(ULIMpPOBaHA C MPUBJICUEHUEM KIIIOYEBBIX JIMHHIM, apeasibl KOTOPBIX OXBATBIBAIOT CO-
BpEMEHHbIE CyOapKTUYECKHE M apKTUYECKHE IIHUPOTHI, CPEAN KOTOPhIX Hanbosee rneperek-
TUBHBI KOMBITHBIE JIEMMUHTH, TUHUS Predicrostonyx — Dicrostonyx [boponun u ap., 2019].
OpHako B HacTosALIEE BpeMs HET €AMHOM TOUKH 3pEHUS Ha YMCIIO XPOHOBHIOB B 3TOM JTMHUU
U ux rpanuusl [3axkurud, 2003; CmupHoB U 1p., 1997 u ap.]. Lenu paGotsl — 0600m1UTE
CYLIECTBYIOIME MOJAXOAbI K BBIIEICHUIO XPOHOBHUJIOB JUHUU Predicrostonyx-Dicrostonyx
B EBpasuu, npeanoxuts KpUTEPHH, MO3BOJSIOIIME BhICIUTh OMOXPOHOIIOTHYECKHE 30HbI
JUISL OTIpE/IeNICHUsI SBOJIIOLIMOHHOIO YPOBHS (payH MEJIKUX MIEKONUTAIOMIUX ceBepa EBpazun
U [IPOIEMOHCTPUPOBATh BO3MOKHOCTH MX MCIOJIb30BAaHUS AJIS pellieHus 3a7a4 OMOCTpaTh-
rpadun 1 GMOXpOoHOIOTUH. B pesynbrare conocTaBieHus CyIeCTBYIOMIMX MOAX0I0B K OLIEH-
K€ BOJIIOLIMOHHOTO YPOBHSI KOIBITHBIX JIEMMHUHIOB MPEAJI0KEHBI OMOXPOHOIOTMYECKHUE 30HbI
i ceBepa 3anagHoit Cubupu, KOTOpble NOTEHIIMAIBHO IPUMEHUMBI JIJIs1 CEBEPHBIX LIUPOT
EBpaszuu B niesiom. C UCIIOIb30BaHUEM NPEAJIOKEHHON HIKAJIbI XPOHOBUOB KOIIBITHBIX JIEM-
MHUHIOB TpOBeJeHa Koppensauus (ayH yeTblpex MEepuoJOB MOXOJIOAAHUs, YCTaHOBICHHBIX
quist 3anagHoi Culupwu, ¢ 3TanaMu KCIaHCUU MpecTaBuTeNneil 3Toil auHuu B LlenTpansHyto
u 3anagHyro Espory.

Hccneoosanue evinonneno sa cuem epanma Poccuiickozo nayunoco ¢onoa Ne 22-14-
00332-11, https://rscf.ru/project/22-14-00332.
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O®AYHbI UCKOMAEMbBIX MEJTKUX MNEKOMUTAIOLLNX
U3 NOrPEBEHHBbIX MNO4YB BOCTOYHOW EBPONMDbI:
3BOJIOUNOHHbIE OCOBEHHOCTMH,
MAJIEO3KOJIOTMYECKUE PEKOHCTPYKLUUN

A. K. Mapkoea
Ul PAH, Mockea, amarkova@list.ru

JI€ccoBo-nouBEHHAs TOJIA LIMPOKO PacIpOCTpaHEHa BO BHEJIEAHMKOBOM vactu Boc-
ToyHO-EBponeiickoli paBHuHbI. Ee ucciieqoBaHne NpoBOJWIOCH HECKOJIbKUMHU Hay4HBIMHU
rpynnamu, noxa pykosoactsoM A.A. Benmuko, C.M. Illuka, A.E. /lononosa u np. Umu
ObUIM YCTAHOBJIEHbI OCHOBHBIE IJICHCTOLIEHOBBIE TOYBEHHbIE TOPU30HTHI, UMEIOLIHE CTPa-
TUTrpapuuecKoe 3HauUCHHeE.

[Tpu npoBeneHnM MOJEBBIX PabOT HA pa3pe3ax YETBEPTUUHBIX OTIOKeHUH BocTtouHoit
EBpomnbl U3 HECKOJIBKUX Pa3HOBO3PACTHBIX TOPU30HTOB UCKOMAEMBIX ITOYB OBLIH MOJTyUEHBI
MaTepHabl 0 UCKOMAeMbIM MEJIKUM MilekonuTaromuM. Hanbonee apeBHue Haxoaku ObuIN
oOHapyxeHbI Tpex paspesax (Konkorosa banka, [loceBkuno, [IepeBo3) B BOpOHCKOI McKoma-
emoii mouse, chopmupoBaBILeiicss B Mydkanckoe Mexieanukobe (MUC 15). daynbl 3Toro
BO3pacTa BKIItouaroT Prolagurus posterius, Lagurus transiens, Microtus (Terricola) arvalidens,
Lasiopodomys (Stenocranius) gregaloides, L. (S.) gregalis, Mimomys sp. u np. ®@ayHa u3 3T0ro
MMOYBEHHOTO KOMILJIEKca Obllla ONKcaHa Kak mo3aHeTupacmnonbekas [Markova, 2007].

Bonee 3BONIIOLIMOHHO MPOABHHYTass MUKpoTepuodayHa Obuia OOHapyKeHa B HHXKa-
BUHCKOW wnckomaemoit mouBe /KonkoroBa banka (uux. mousa), OtkasHoe, (mousa [V)/,
koppenupyemoit ¢ MUC 11 u ¢ IUXBUHCKUM MEXJICIHUKOBbEM. B 3THX (ayHax oTCyTCTBY-
10T P. posterius, M. (Terricola) arvalidens w L. (S.) gregaloides. S1npo ¢dayH cocTaBisor
Lagurus transiens, L. (S.) gregalis, Microtus arvalis and M. oeconomus. B KonkoroBoit
banke ormeuena M. agrestis. 11o JaHHBIM M3 MHOTOYMCJICHHBIX (DIIOBHAIBHBIX MECTOHA-
XOK/IEHUH 3TOro BO3pacTa B JMXBUHCKOE MEKJIETHUKOBbE ObLIa paclpoCTpaHeHa apXanyHas
BOJIsIHAA mosieBKa Arvicola cantianus [ Aramxanss, 2009; MapkoBa, 1982].

dayna u3 Oonee MOIOAOH KaMEeHCKOW uckomaemoil mouBbl (OTkasHoe, mousa IlI,
MUC 9) 6nu3ka K npeaslayiiel, Ho BKIro4YaeT 00Jiee 3BOIIOLMOHHO MPOABUHYTHINA BUJI CTEI-
HBIX nectpyiuek L. Lagurus. B ¢ayHne u3 ormnoxenuit pomenckoit nousst (IIpunyku, MUC 7)
TaKXe MPUCYTCTBYIOT L. lagurus v L. (S.) gregalis.

W3 oTnoxkeHui ME3MHCKOTo MOYBEHHOT0 KOMILIEKca B pa3pese ['aisu Takoke Oblia nmomyde-
Ha (ayHa rpeI3yHOB ¢ L. Lagurus, L. (S.) gregalis u M. agrestis. [1o Hamum npeacTaBieHusIM
3Ta (hayHa OTBE4aeT BTOPOi (a3ze ME3MHCKOr0o KoMILiekca — KpyTuukoi nouse (MUC 5c¢).

Bo Bcex onMcaHHBIX BbIIIE MECTOHAXOXKIEHUAX (payHbl MpeobasatoT BUIbI OTKPBITHIX
CTENHBIX IIPOCTPAHCTB. JIMIIb B OTIOXKEHUSIX MH)KaBUHCKOM nouBbl B KoikoroBoi baike
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U B ME3MHCKOM [TOYBEHHOM KOMILIEKce B ['ajisiue mpUCyTCTBYET TeMHasi osieBKa M. agrestis,
oOuTaroas B 3aJeCeHHbIX JaHamagdTax.

Haubonee mo3ausist mouBeHHass MUKpoTepuodayHa Oblia 0OHapyxeHa B pas3pese Apa-
noBuuM (6acceitn [lecHbl) B MEXCTaJuaIbHON OpSHCKON HMCKOMaeMoi mouse, cHOpMHU-
poBagieiics B koHue MUC 3. B ¢ayHe npuCyTCTBYIOT Takue XOJOAOIIOOUBBIE BUIBI KaK
KOIIBITHBIA M CUOUPCKUN JIeMMHMHTH. Takxke ornpeeseHbl OCTaTKU Y3KOUEpEHO! MOJIEBKHY,
CTETHOM MeCTPYyIIKH, OONbIIEro TylIKaHYMKa U cyciuka. dayHa mo3BoJIsieT peKOHCTPYHPO-
BaTh YCJIOBHS NMEPUINIALMAIBHON TyHApo-cTenu (Mapkosa, 1982).

Takum oOpa3om, pe3yabTaThl HCCIEIOBAHUN MHUKpPOTEpUO(ayH U3 IUIEHCTOLEHOBBIX
MOYBEHHBIX FOpU30HTOB BocTouHoM EBpoIbl, 1al0T NpecTaBieHne 0 pa3HOOOpa3HbIX JIAH/I-
maTHBIX YCIOBUSX B TEUEHHE MEXJICAHUKOBUH M MEKCTA/IUAJOB, a TAKXKE MO3BOJISIOT
JIaTUPOBATh 3TH MOYBBI.

NAHALWA®Tbl TEPPUTOPUU LLEHTPAJIbHOIN BEJIAPYCU
B ONTUMYME MYPABUHCKOIO MEXJIEAHUKOBDbA

A.B. Mameees, T.b. Pbinosa, A.B. LLluénoeckas

WHemumym nipupodonons3osaHus HAH Benapycu, MuHck, rylova_tatyana18@mail.ru

[Naneonanamadrel, CylecTBOBABIINE B KIMMAaTUYECKOM ONITUMYME MYPAaBUHCKOTO (MH-
KYJIMHCKOTO B cxeMe IuielicToleHa Poccun) MexineHUKOBbs Ha Tepputopuu LleHTpanbHON
Benapycu, pekOHCTpyHpOBaHbI Ha OCHOBE CBEJICHUH O najeoreorpapuueckux 0COOeHHOCTIX
TEPPUTOPUH B 3TO BpeMsi, maneoreomopdonoruueckoit cxembr M 1 : 500 000, cocTaBneHHoit
[0 MaTepuajaM M3y4YeHUs pa3pe30B CKBa)XKMH B pAallOHE MCCIIEOBAaHUM, a TaKXKe AAHHBIX
0 cocTaBe (JIOpBl U XapaKTepe paCTUTEILHOCTU B CAMOM TeIUIoi (aze MypaBHHCKOTO MEX-
JIEIIHUKOBBS, IOJIYYEHHBIX B PE3yJbTaTe AETAIBHOIO aHAJIU3a MarepuajloB NaJIMHOJIOIHYE-
CKHX MCCIIEZIOBAaHUM T'€0JIOTHYECKUX Pa3pe30B, PacONI0KEHHbBIX Ha TeppuTopuu LleHnTpans-
HOU benapycu u cocennux pernoHos JIutssl, Ilonbmm u Poccun.

B ontumyme MypaBHHCKOrO MeEJIEIHUKOBBbs Teppurtopust LleHtpanbHoii benapycu
OTHOCHJIACh K KJIacCy PaBHUHHBIX JIAHAIIA(PTOB, YMEPEHHO-KOHTUHEHTAILHOMY HIMPOKO-
JUCTBEHHO-JIECHOMY TUIly. CaMOMy TEIIOMYy BPEMEHU TEPMHUUYECKOTO ONITHUMyMa MypaBUH-
CKOTO MEXJICAHUKOBbSl Ha TEPpPUTOpUM 3anajHoi yactu LleHTpanbHoll benapycu orBeuaet
daza pazsurus pactutenbHoctd mr 4 Corylus—Quercus—Ulmus (+Hedera), a B ueHTpaabHON
u BoctouHoit — mr 4 Corylus—Quercus—Tilia. Kak u Ha Bcelt Tepputopun benapycu B 310
BpeMs B JIECHBIX COOOIIECTBAX MaKCUMyMa JIOCTUIYIA 10JIS1 TEPMO(UIBHBIX MOPOJI, IPEXkIe
Bcero — stenunsl (Corylus avellana, w3penxa C. colurna). Ilpouspactanu npeuMyIecTBEeH-
HO UIMPOKOJMCTBEHHbIE AyOOBO-JICLIMHOBBIC Jeca ¢ MPUMECHIO BsA3a, JMIIbI, SCEHS, KIeHa
U Apyrux nopox. Bo3mMoxkHo, cyliecTBoBasIn U JCIIMHOBBIE Jieca, B KOTOPBIX JIelMHa Obli1a
IpeCTaBlIeHa KaK JPEBECHBIMHU, TaK U KYCTapHUKOBBIMU (popMamH.

[Taneoreomopdonaornueckne peKOHCTPYKLMHU MTO3BOJIMIIM Ha OCHOBAaHUU XapakTepa pe-
abeda U CBOMCTB MOJCTUJIAIOIIUX MOPOJ] BBIACIUTH 7 PONOB JIAHAIIA(PTOB, KOTOPbIE B 3a-
BUCUMOCTH OT INIyOMHBI 3ajieraHusi TPYHTOBBIX BOJ U THUIA JIECHOW PACTUTEIBHOCTH MOJ-
pasnenensl Ha 12 BugoB. B pamkax BUIOB BblAENICHBI 19 moaBHIOB, OTpaxamommx Oojee
JIeTaJIbHBIN COCTaB JIECHBIX accormanuii [Marsees, PoutoBa, Lluanosckas, 2024].
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HOJ’Iy‘leHHLIe JaHHBIC O COCTAaBC (I)J'IOpBI " XapaKTepC paCTUTCIbHOCTU CBUACTCIILCTBY-
IOT 0 3aMETHO 0o0Jiee BBICOKOI CTCIIEHH TEII000ECIIEYCHHOCTH TCPPUTOPHHU B Ty 2110XY, 110
CpaBHCHHUIO HC TOJIBKO € HBIHCIIHUM BPEMCHCEM, HO U C ONITUMYMOM TIOJIOLICHA. HpI/I 9TOM
CJICAYCT OTMCTHUTD, UTO B COCTABC JIECHO PaCTUTCIBbHOCTHU NPOABUIIMCh HCKOTOPBIC OTIINYUS
B HAIIpaBJICHUU C 3alla/ia Ha BOCTOK, 06yCJ'IOBJ'IeHHBIC YMCHBIICHUCM BJIMSAHUSA OKCAHUYCCKO-
To KJInMara U yCUJIICHUEM €TO0 KOHTHUHCHTAJIbHOCTH.

PeBy.]'ILTaTBI BBIIIOJIHEHHBIX MCCIICIOBAHUM MOT YT CIYXUTb OCHOBO# ISl BBISIBIICHUS
0COOCHHOCTEH pa3BUTHA PACTUTCIIBHOCTU W PACHPOCTPAHCHUSA OTACIIBHBIX necooGpa3y-
OIUX IMOPOJd, a TAKIKE BO3MOKHBIX HaHpaBJ'IeHPIfI N3MCHCHMUA HpPIpO)IHOﬁ 00CTaHOBKH Ha
TCPPUTOPHUU HCHTp&J’ILHOI’I Eenapycn B 6y,Z[yH_ICM KaK I0Ji BO3JCHCTBUEM €CTE€CTBEHHBIX
KIIMMaTHU4YCCKUX H3MeHeHHI>i, HAIIpaBJICHHBIX B CTOPOHY HNOXOJIOJAaHUSA, TAK U B YCIIOBUAX
[100aIbHOIO IMOTEILICHMS KIIMMaTa.

Jluteparypa

1. Mameees A. B., Poinosa T b., [lluonosckasa A. B. JlanamadTsl KTUMaTHYECKOTO ONTHMyMa MYPaBHHCKOTO
MeKJIeTHUKOBRS Ha Tepputopun Llearpansnoii bexapycu / [Ipupomonons3oBanue. 2024. Ne 1. C. 95-112.

CTPOEHUE LEHTPAJIbHO YACTU OEJNIbTbl BONIN
KAK KNIOY K PEKOHCTPYKLUN NANIEOTEOTPAOUYECKON
OBCTAHOBKW 3NOXU PAHHEIO CPEAHEBEKOBbA (VII-X BB.)

E. 0. Mamnaxoea’, P.P. Makwaee', .M. Jlo6ayeea’, E. N. JIbiceHko', T. N. TuxoHoea’,
A.A. Tkay', H.T. Tkay?, C.A. KomeHbkoe?, [].C. Conoenee?, T.A. SIHuHa'

MY, zecepaghudeckull ghakynbmem, Mockea, matlakhova k@mail.ru
2I'MIH PAH, Mocksa
3O PAH, Mocksa
4000 «ApxeoueHmp», AcmpaxaHb

Penbed u reonornueckoe cTpoeHUe IEHTPATbHON YacTH eTIbThl Bonru ObutH H3ydeHbl
Ha Tepputopur CeMUOYyropuHCKOTO apXeoJIOrHuecKoro KOMIUIeKca B ACTpaxaHckoil obna-
ctu. [Ilupokoe pacrnpocTpaHeHUe U XOPOLIasi COXPAHHOCTb PAHHECPEIHEBEKOBBIX apXe0JI0-
TMYECKUX MaMSATHUKOB MOCITY KM TIOBOIOM JIJIsl BBIOOpA 3TOTO y4acTKa JEbThl B KAUECTBE
KJII0YEBOT0 00BEKTA UCCIEI0BAHMUS.

VYposens Kacnus 3a nociaenHue 1Ba ThICSYENETHs UCIIBITHIBAJ HEOJHOKPATHbIE U3MEHE-
HUS B mpeaenax oT —34 10 —23 M abc¢. BBICOTHI, YTO OKA3bIBAJIO OMPEACISAIONIee BIUsIHIE HE
TOJILKO Ha U3MEHEHHMs Tasieoreorpaduieckoil 00CTaHOBKHU B AenbTe Bonru, HO U Ha pa3me-
LLIEHHUE U YCIIOBUS CYILIECTBOBAHUS YEJIOBEUECKUX IIOCEJIEHUN B 3TOM peruoHe. B vactHocry,
Ha Tepputopun CeMuOyropuHCKOTO apXeoIOTHYECKOro KOMILIEKCA B pacKomax 0OHapyKeHbI
KYJIBTYPHBIE CJIOM C HAXOJKaMU KPAaCHO- U CEPOITIMHIHON KEPAMUKHU, aHAJIOTUYHOU CaiTo-
BO-MAasIKOM KyJbType, oTHOcsAmuecsa K VII-X BB. U MapKupyromue nocejieHus 3Moxu Xa-
3apcKoro karaHara. M3yueHne ocOOCHHOCTEH pa3MelIeHUs MOCENeHU U X031HCTBOBAHUS
HAceJeHMs] B Pa3HbIe BPEMEHHBIE JTallbl MO3BOJSET CYOUTh KaKk 00 M3MEHEHHUSAX YPOBH

107



Kacnus, Tak 1 00 0co6eHHOCTSIX Majeoreorpagpuueckoil 00CTaHOBKU U U3MEHEHUSIX PYCIIO-
BOM CETH HA pacCMaTpUBAEMON TEPPUTOPUHU.

[ToneBble paboTHI 10 U3yUYEHUIO MOceneHni Bomkckoil Xa3apuu npoBOAMINCE aBTOPA-
MU COBMECTHO ¢ apxeosnorndeckumu sxcrneauuusimu OOO «Apxeouentp» u Kacnniickoro
¢unnana uactutyTa okeanosioruu uM. I1. I1. Hupmosa PAH. [TapamnensHo ¢ apxeonoruye-
CKUMU HCCIE0BAaHUAMM ObUIO NMPOBEICHO M3YUYEHHUE JTUTOJIOTMYECKOro CTpOoeHUs H1ypdon
U PacKoIoB, OypeHHe U ONKUCAaHUE CKBAKUH B Mpeenax pa3HbIX GopM penbeda (03poBCKUX
OyrpoB U MexOyrpoBBIX MOHMKEHHH, JPEBHUX MPOTOK U WIbMEHEH), a Takxke oTOop 00-
pasloB Ha pa3iuyHble BUAbI aHann30B. [locneaytomue aHaauTuyeckue padoThl BKIHOYAIN
MHUKpPO- U MajJako(payHUCTHUECKUN, TEOXUMUYECKHI, IPaHyIOMETPHUUECKUN U APYTHe BUIIbI
aHaJIU30B.

Ananu3 ¥ 00001IeHHe TONyYEeHHBIX JAHHBIX MO3BOJWIN PEKOHCTPYHPOBATh MPUPOJ-
HBIC YCIJIOBU CYLIECTBOBAHUs Xa3apCKUX IOCEJIICHUN B LIEHTPAJIbHOM 4acTU AEJIbTHl Bosru
B DIIOXY PAHHEIO CPEIHEBEKOBbs. bbLIO yCTaHOBIEHO, 4TO noceseHus Bomkekon Xaszapuu
HEOIHOKPATHO IOJBEPrajiuCh BO3AEHCTBHIO KosieOaHui ypoBHs Kacmus m mepectpoiiku
PYCIJIOBOM CETH MHOTOUMCIIEHHBIX IIPOTOK Ha UCCIeyeMoil Tepputopun. B nepuosa Hanbomb-
mrero pacuseta nocenenuit (VIII —navgano X BB.) ypoBenb Kacnus, BUuauMo, pacnonaraics
Ha HU3KMX oTMeTkax (—30...—33 m alc.), HaceneHue O0CBauBaJI0 OOLIMPHBIE MPOCTPAHCTBA
B fensre Bonru. B nepuonsl nonsema yposust Kacrius (VI-VII BB., Bropas nonosuHa X B.)
Jr0M OBLIM BBIHY>KJCHBI CEJIUThCA Ha HauOoJiee BO3BBIIIEHHBIX yYacTKaX — Ha O3POBCKUX
Oyrpax, IpearnoI0KUTEeIbHO, CTAHOBUBILUXCS B 3TO BPEMs OCTPOBAMU; JPYTHe OCEIeHNUs, TI0
BCEU BUIUMOCTH, [IEPEMELIAINCH HA CEBEP U 3aHMMAJIM YYaCTKU B BEPXOBbSX JCJIBTHI Bomry.

Hccneoosanue evinonneno npu noodepcke epanma PH® Ne 25-17-00024. Aémoput
8bIpadICalom UCKpeHHIow baazo0apHocms apxeonozuyeckoli skcneouyuu Cemuby2opuHcKo2o
apxeono2uyecko20 KOMIIeKca 3a NOMOWb 8 OP2aHU3AYUU U NPOBEOEHUU NOIeGbIX pAdOM.

YETBEPTUYHbIE MEXNIEAHUKOBbA UKC 7 U 5e
B AATCKOM NPOJINBE

A.T. Mamynb, J1. A. Jlo3uHckas, E. A. Hoeuykoea

HO PAH, Mockea, amatul@mail.ru

AHanu3 4eTBEepTUUYHBIX 0caJkoB B KoloHKe AMK-5890 nmpuHec HOBbIE JaHHbIE O Na-
JICOOKEaHOJOTuH J{aTCKOro MposiiBa BO BpeMs MPEANOCieqHero (M30TOMHO-KUCIOPOIHAS
craaust (MKC) 7) u nocnegnero (MKC Se) mexieTHUKOBUH TIJIeHCTOIICHA.

[Tpupomnas o6cranoBka B UKC 7 (245-190 TthIc. et Ha3aa) Obuia Aaneka OT MEXKIIeTHH-
KOBOM: MECTHOE OCa/IKOHAKOIUICHUE OIMPEIeIsIOCh MOCTYIIICHUEM OOJBIINX MacCc Marepua-
Jia JISTOBOTO pa3HOCa U3 TPEHJIaH/ICKUX aiicOeproB 1 MOPCKOTO JibJ1a, @ OMOTEHHBIN MaTepua
MOYTH OTCYTCTBOBaJI. HaXo[Ku eMMHUYHBIX PAKOBUH OCHTOCHBIX (opaMUHH(Ep YKA3bIBAIOT
Ha OTCYTCTBUE IMOCTYIICHUS] OPraHUYECKOIO BEUIECTBA HA JHO U, BEPOSITHO, «3aCTOMHBIE»
IyOMHHBIE 00cTaHOBKH. Buanmo, JlaTckuit mpoauB ObLT YaCTUYHO WK TIOJTHOCTBIO TOKPBIT
MOPCKHM JIbJIOM. B HaIMX JaHHBIX HET MPU3HAKOB aKTHBHOTO BOJ0OOMEHA uepe3 MpOJIB
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Mexy oTkpeiToii CeBepHoll AmnanTukoil u I'pennanackum Mopem. IlonoOHble yciaoBus
B /laTckOM nposivBe MOIVIM JUIMTEIBHO COXPaHAThCS A0 KoHLa jgeaHukoBoi MKC 6.

B nocnennem mexnennukoBbe UKC Se (130-114 Teic. netr Hazan) cutyanus B Jlat-
CKOM TIPOJIMBE IMOJIHOCTBIO OoTianyanack ot TakoBoil B IKC 7. Pe3koe yBennueHnue oOriei
YHCJICHHOCTH, BUJOBOTO Pa3HOOOpa3us, a TakKe TOMUHUPOBAHUE «aPKTUYECKasD» TPYIIIbI
Bu0B 6eHTocHbIX hopamunudep (C. reniforme, E. clavatum, N. labradorica, A. gallowayi,
1. norcrossi) yka3plBaeT Ha Npeo0diajlaHue B MPOJIMBE MOJSPHBIX/apKTUYECKUX BoJ BocTou-
Ho-I'pennanackoro Teuenus [Sejrup et al, 2004]. Ilpu 3TOM cTabUIBHOE MOSIBIEHUE BUIOB
«atnantuyeckoit» rpynnsl (C. obtusa, T. angulosa, C. laevigata, C. carinata, C. laevigata,
U. peregrina) B8 UKC 5e roBopuT 00 OTKPBITO-MOPCKOM pexuMe y 3anajnHoi Mcnanaun
C IPOHMKHOBEHHEM C ora TeIJIoro TeyeHus MpMuHrepa ¢ mOBBIILIEHHON OMOMPOIYKTUBHO-
ctoio [Kellogg, 1980; Sejrup et al, 2004] Ilpenpiayniue uccaenoBaHus Mpeanoiaraiu, 4To
TeIulasl IOBEPXHOCTHAsI CEBEpOaTIaHTUYECKas BoAa nocrynaia B Hopsexxcko-I pennanackuit
6acceiin B UKC 5e B ocHoBHOM uepe3 Mcnanacko-I' pennanackuii mopor, a ne ®apepo-Hc-
JaHACKUM, KaK B rosnoueHe [Jlykammuna, 2018]. B Hammx gaHHBIX HET IBHOTO MOJATBEPXK/IE-
HUS TaKOrO MPENIIOJIOKEHUS.

Paboma evinonnena npu noodepocke epanma PH® Ne 24-17-00044, https.//rscf.ru/
project/24-17-00044.
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YETBEPTUYHAA AKKYMYNAUUA B HUMKHEM TEHEHWUW PEKU AMYP
M EE TEOMOPO®OJIOTMYECKUE NOCNEACTBUA

A.H. MaxuHos, A. ®. MaxuHoBa

UB3I [BO PAH — obocobrieHHoe nodpasdeneHue X®UL| []IBO PAH, Xabaposck,
amakhinov@mail.ru

JlonvHa HUKHETO TeYEeHUsl PEKU AMYp B UETBEPTHUUHOE BpeMs SIBJISIACH apEHOW UHTEH-
CHUBHOTO IIPOSIBIICHUsI aKKYMYJISITUBHBIX IIPOLIECCOB, HEOIHOKPATHO IIPEPHIBABIIMUXCS IEPU-
ofaMu ee yrinyOneHus. MakcumainbHasi BBICOTHAsI OTMETKa aKKyMYJISIIMK Obljia TOCTUTHYTa
B KOHIIE NTO3JHEUETBEPTUYHOIO BPEMEHH U paclioyaraiach Ha BEICOTE 6—8 M HaJl COBpEMEH-
HBIM ype3oM peku Amyp. B nocnenyromue stansl pa3BUTHS 10JMHBI BHA4YaJIE IIPOU30LLET
PaHHEroJIOLICHOBBIN Bpe3 Ha Iyouny 10—-12 M, a 3arem (5—6 ThIC. JeT Ha3aja) Hadajach
AKKyMYJISILMSL, IPOJOJDKAIOINASACS 10 HACTOSIILIETO BPEMEHH.
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AKKyMYyJISTUBHBIE IPOLIECCHI B JIONMHE AMypa 0Ka3aJi CYLIEeCTBEHHOE BIMSHUE Ha Qop-
MHUPOBAHNE PEUYHBIX JOJHUH U OCOOEHHOCTH 3PO3MOHHO-aKKyMYJISITUBHBIX IIPOLIECCOB B IOP-
HBIX pallOHaxX aMypCKOro 6acceiiHa B €ro HM)KHEM TedeHUH. Bcs nonuHHas ceTh 3TOM Tep-
PUTOpPUM pa3BHUBAjJach B COOTBETCTBUU C OCHOBHBIMH 3TallaMH aKKYMYJISALUU U YIITyOlIeHus
nonuHsl peku Amyp. o nonnHam KpynHbIX IPUTOKOB AMypa perpeccuBHasi akKyMyJIsIHs
NPOHMKAJIA HA COTHU KWJIOMETPOB OT UX YCThEeB U (POPMHUPOBaja MOCTENIEHHO BHIKJIMHUBAIO-
LIYOCS TOJILY aJUTFOBUAJIbHBIX OTJIOKEHUH. BBIllIe 110 TEUEHUIO TPOUCXOINIIO PacIIuPEHHE
JIOJIMH B pe3ylbTaTe MPEeuMyIIeCTBEHHO OOKOBON 3PO3UH.

Oco6eHHO MacIITabHO aKKyMYJISITUBHBIE ITPOLECCHI MPOSBUIACH B Mpeieax KPYIHBIX
MEXTopHbIX BHaguH — CpenHeamypckodl M Yabulb-KusnHCkoN. AKKyMyssanus oxBaTuia
pyciio u noiiMmy AMypa 1 croco0cTBoBasia JOPMUPOBAHUIO BO BIIaJIMHAX OOIIUPHBIX PAaBHUH
03€pHO-AJUIIOBUAJIBHOTO reHe3uca. OTIoKEHNs B UX Mpeeiax MPeACcTaBIeHbl IPEeUMyLIe-
CTBEHHO 1€CYaHBIMU U I[NIMHUCTHIMU TOJIILAMHU MOIIHOCTBIO B HECKOJIBKO JAECSITKOB METPOB.

[IponomxurenbHas akKymyssius B JonuHe Amypa oOycinoBuia (OpMHpPOBAHUE HA
Cpenneamypckoii HM3MEHHOCTHM 3HAUUTEIBHBIX II0 pa3MepaM aJlIIOBUAIBHBIX KOHYCOB
BBIHOCOB KPYIHBIX MPUTOKOB, IPEHUPYIOIIUX TOpHbIE pPallOHbI. XapaKTepHOH UX OCOOEH-
HOCTBIO SIBJISIETCS KPYNHBIN COCTaB OTIOXKEHUH, IIPECTABICHHBIX I'aJICYHO-BAJyHHbIM Ma-
TepuanaoM Xopoulei okaranHocTd. Haunbosnee oOmupHbIe KOHYChl BHIHOCOB, 3aHMMAIOLINE
mwiomans 8001200 kMm%, 06pa3oBaIKCh B yCThX 0OJBIIMX NPUTOKOB AMypa — pek AHIOH,
I'yp n pexu Xop B nonauHe HMKHEro TedeHHsl Yccypu. CylIECTBEHHO MEHBUIME KOHYCHI
c(hopMHpOBAINCh B TOPHOM YacTU AOJMHBI AMypa — B YCTbEBBIX 4acTsaX pek CHIIMHKa,
Canacy, lllenexoBa, Xanb3sH 1 ap. B cambIx kpynHbIx nputokax Amypa (CyHrapu, Yccypu,
TyHrycka, AMIyHb), HIDKHUE TEUEHHS KOTOPBIX HAa 3HAYUTEIHLHOM MPOTSHKEHUU PACIIONO-
KEHbI B Ipejesiax OOIIMPHBIX MEXTOpPHBIX BIAJWH, aJJIIOBUAIbHBIE KOHYChl BHIHOCOB HE
dbopMHpOBaIKCh BCIAEACTBHE TPAHCIIOPTUPOBKH PEKaMU HAHOCOB MEJIKHUX (DpaKIHid.

PanHerosonieHOBO€ Bpe€3aHHE TaKK€ PaclpOCTPaHSAJIOCh perpeccuBHO. B pesynbrare
c(hOopMHPOBAINCH aKKyMYJISITUBHbBIE TEPPAChl B HUKHHUX 4YacTAX JAOJIMH AMypa U €ro KpyI-
HBIX IIPUTOKOB, a LIOKOJIBHBIE U APO3UOHHBIE TEPPACH] — B BEPXHUX 3BEHBAX PEYHOH CETH.

CoBpeMeHHasT akKKyMYJISILMsL OTMEYAeTCsl B HIDKHEM TeUEHUMM AMypa Ha INPOTSHKEHUU
1300 kM 1 B AONMHAX €r0 KPYIHBIX IPUTOKOB HA PAcCTOSHUU A0 150 KM OT UX yCThEB.

KYJIbTYPHDIE CJIOU NAJIEOJINTA AOOHTOBOW FOPbI
N ®AKTOPbI PEJIbLEOOOBPA3OBAHUA

M.H. MewepuH', B. B. Kapacée?

000 «KpacHosipckasi leoapxeonoausi», KpacHospck, mnm16@yandex.ru
2Hopunbckuti punuan ®rbY «MHemumym KapruHckoz2o», Yuma, bsp_chita@mail.ru

KpacHosipckast BnagnHa oTHOcUTCS K 3anaaHo-CuOupckoil paBHUHE, COCTABIISAET K-
HYIO OKpauHy TeppacupOoBaHHOHN AoyivHbBl EHuCes — oOmupHON nMorpaHuYHON MPOBUHIIMU
mexay 3anaaHo-Cubupckumu u Cpenne-CuOupckuMu reoMopdoorndecKuMy CTpaHaMU.
C 1ora x KpacHosipckoii BajiuHe npumMbikaet crpada rop FOxuoit Cubupu, npeacrapieHHas
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CBOJIOBO-TNIBIOOBEIMU ropamu Boctounoro CasiHa. K 3TUM-TO TopaM U OTHOCHUTCS JIOKaJb-
HBIH TOpHBINA MaccuB AdoHToBOH ropsl. B uepre Kpacnosipcka B nonune Enuces Bbiiens-
I0TCSl BOCEMb LUKJIOKIUMaTHueckux teppac [lopukos, 1960; PaBckuii, 1972; AHTOHEHKO,
be3pykux, Aneesa u np., 2017]. AponToBa ropa —3T0 He3HAYUTETbHAS U MAJIO IPUMETHAS
B COBPEMEHHOM TOPOCKOM JaH/ImadTe BO3BBIIIEHHOCTb, PACIOIOKEHHAs! B MO3ULIUH JIO-
KaJlbHOTO BOJIOpa3jesia MeXIy JeBbiM OopToM nonuHbl Exuces u 6accelinom p. Kauum ero
nputoka. [lepBooTkpriBarens naneonura AGOHTOBOM 0OHAPYKUBAT apTedaKThl COBMECTHO
C TUICHCTOLICHOBOM (payHOH B OOHAKEHUSIX KapbepOB, PACIOJIOKEHHBIX Ha MPHUIIOAOIIBEH-
HBIX Y4aCTKaX CKJIIOHOB CEBEPHBIX, BOCTOYHBIX M IOTO-BOCTOUYHBIX PyMOOB BO3BBIIIEHHOCTH
B ycThe p. Kaum u mo mpaBobepexbto p. byrau, a Takxke ¢ rora, BIojab HUKHUX TEPPACOBBIX
ypoBHelt Enuceil —y «ropoackoro 3aiimuiia» [Savenkov, 1894]. Ilocnenosarensamu CaBeH-
koBa 1oJi AQOHTOBOI TOpoil MOHMUMAIIOCH, 110 CYTH, YPOUHIIE Ha HU30BBIX FOJKHBIX CKJIOHAX,
a OoJbllas YacTh MIIOIIAJEH OKa3anach «CHUBEIMPOBaHA» TopoaoM [Ayaspbdax, 1930].

B nacrosiee Bpemsi B rpymnmy ctosiHOk AdonTtoBa ['opa BKiItoYeHBI 7 0OBEKTOB, pac-
MOJIOKEHHBIE B PA3UYHBIX T€OMOP(HOIOTUYECKUX YCIOBUAX CKIOHA, PACUICHEHHOTO OB-
pakHO-0aOYHOW CHCTEMOM, a TaKkKe, MPUYPOUYCHBI K HIDKHEMY TEPPACOBOMY KOMILIECKCY,
OCJIO)KHEHHOMY OIIOJI3HEBBIMU CTpyKTypamu [I'pomoB, 1948; Lleiitiun, 1962; 3o1pHUKOB
u 1ip., 2017]. IlepeuncnenHble 0ObEKTH HACUUTHIBAIOT CBbIIIE 20 KYJIBTYPHBIX CJI0€B U KYJIb-
TYypOCOJEpKAIMX TOPU3OHTOB Pa3HOMl cTeneHu u3yuyeHHocTHu [[eonorus mnaneonwra...,
2020; OnexyHnona, ['omy6ros, 2021].

HauOonee panHue ciieibl OCBOGHUS TEPPUTOPUU COOTBETCTBYIOT KApTHHCKOMY Tep-
MOXPOHY U 3aJIeTa0T B JIECCOBO-TIOYBEHHBIX OTJIOKEHUSIX KYPTaKCKOro nejokoMiuiekca: Al
[I-cknon (otHOCUTENbHBIE BHICOTHI 30—-50 M, B XpoHonoruyeckoM mHTeppane 50-27 T.1.H,
3neck u aanee —He kamn), Al V (ocHoBno#t KC, 55-110 m, Bo3pact 27-32 TbIc. 1. H.) [po3-
noB, AprembeB, 2007], AT IV(Ukanosa) KC3 (otHOcutenbHbie BbicOTH 90—110M, nat Her).

Crnou paHHecapTaHCKOTO MOYBOOOPA30BaHMsI M CHHCTAAHAIbHbIe TOPU30HTHI KPUOTEHE3a
npencrasieHbl B néccoBuanbIX maukax Al V (KC 2, muHCTpyMeHTanbHbIE JaThl B MHTEPBAJe
17-25 thic. 1.1H.) [Memepun, bapkos 2023]. K aTomy ke BpeMeHHU COITIacHO cTparurpadude-
ckoii mo3unmu otHeced AI'V (Paagumesa) KC4 [HoBocensbiiea u ap., 2024]. K mozguecap-
TaHCKUM HMHTEPCTauaIbHbIM IOYBAM, MAPKHUPOBAHHBIM KPUOT€HHBIMH TOPU30HTAMHU OTHE-
cenbl Kpyras KC 2, 3 (50-60 M, natet 8—14 Thic. 1. H.) [ApTeMbeB u 1p., 2019; Pasrunsaeesa
u np., 2020]; AT IV (Opaxnas) KC 2 (70-90 m, nater: 15-17 1eic.1.H.). AT'Il conepxut
ot 5 no 9 KC, 3aneraromux B cy0akBalbHbIX U CyOa’paibHbIX OTIOKEHUsIX BTopoil HIIT
Y IPUJIETAIOLIEro CKJIOHA, B XPOHOJIOrn4eckoM uHrepsaie 14—16 teic.n1.H. [[loznnenaneo-
autudeckas crosHka Adontosa [opa II..., 2021].

Taxum o6pazom, B maneonute AGOHTOBON perHCTPUPYETCS JOCTATOYHO IJIOTHAS TMOCTe-
JIOBAaTENbHOCTD, MJIOLIAJHBIX, MIAHUTPAUIECKU CTPYKTYPUPOBAHHBIX KYIBTYPHBIX CJIOEB
CyOrOpH30HTAJIBHOTO U CIA00HAKOIIOHHOTO MTPOCTUPAHUSL, C(HOPMUPOBABILUXCS B JIECCOBBIX
Y TPOJHOBUAJIBHO-ACIIOBUAIIBHBIX OTJIOXKEHUSX, KOTOPbIE HACJIEIYIOT CTYIEHYaThblid MOIe-
peUHbIi MPoUIIb T1eBOOEPEKbS TOIUHBI.
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NANEOTEOrPA®UA IOro-3ANAAHOM OKPAUHDBI MPUMOPDBA
B MO3AHEM roJIOUEHE

10.A. MukuwuH', N.T. leo3deea’, C. A. Nlop6apeHkKo?,
T.U. MempeHko!, M. B. YepenaHoea’®

OB 1BO PAH, Bniadusocmok, yurimikishin@fegi.ru
2TOU BO PAH, Brnadusocmok
3®HL| BuopasHoobpasus [JBO PAH, Bnadusocmok

Pa3BuTHe npupoznsl roro-3amnagHoi okpaussl I[IpuMopbs B I034HEM TOJIOLEHE pPaccMo-
TPEHO Ha OCHOBE KOMILJIEKCHOTO M3YYEHHUS OTIOKEHHH NMPHOPEKHO-MOPCKOM akKymyJis-
TUBHOM DPaBHUHBI, BKJIIOUYABIIEr0 PaJMOYIVIEPOJHOE IaTHUPOBAHME, CIIOPOBO-IBLILLEBOM
U IMaTOMOBBIA aHanu3bl. B pesynbrare McciaenoBaHUs yIajioCh YCTaHOBUTH CIELYHOIIHE
najieoreorpapuueckue coObITUs.

1. 1260-1000 n1.H. B ycnoBHAX NOTEIJIEHMs KIMMAara BTOPOM IOJIOBHUHBI CEPEIUHBI
Cy0aTJIaHTMYECKOTro Mepuosa («MaJiblii ONTHMYM TOJIOIICHA»), BBI3BABILETO IOBBILICHHUE
ypOBH: SIIOHCKOrO MOPsI HA 2 M BBIILIE COBPEMEHHOTO IIOJIOXKEHNUS, B CPEIHEN YacTH aKKyMy-
JSITUBHOM PaBHUHBI CPOPMUPOBAIACH MEIKOBO/IHAA JIaryHa. J[MaTOMOBBIN aHAIN3 O3B0
BBISIBUTH 3 CTAJUU Pa3BUTHs NAJIECOBOJOEMA, ONPENEISABLIMECS BHAYaJIE POCTOM, a 3aTeM
CHIDKEHHEM ypoBHs Mopsi. Hanbosbliee MoBbIlIEHHE COIEHOCTH (PUKCUPYETCs B CPEAHEM
CJIO€ JIArYHHBIX OCAJIKOB, I7ie HaOMIOAAaeTcss MAaKCUMAJbHOE Y4acTHE MOPCKHUX, COJOHOBA-
TOBOAHO-MOPCKHUX U COJIOHOBaTOBOAHBIX AuaromMeil. OHO IOYTH COBMIANAaET ¢ MAaKCUMYMOM
HOTEIJICHUs KJIMMaTa, 3a()UKCUPOBAHHOTO PACIPOCTPAHEHUEM MHOTOIIOPOIHBIX IIMPOKOIH-
CTBEHHBIX JIECOB C MOBBILICHHOW, B 3—5 pa3 BBIIIE COBPEMEHHOMH, POIbI0O TEPMOQPHUILHOTO
rpa6a (Carpinus) u ocnaOlleHHBIM 3HaYCHUEM XBOWHO-IIIUPOKOIUCTBEHHON PaCTUTEIBHOCTH.

2.600-200 1. 1. CoObITHE pa3BUBATIOCH B 00JIEE XOIOIHBIX U CYXHX, IO CPABHEHHUIO C CO-
BPEMEHHBIMH, KIIMMaTHYECKUX YCIIOBUAX «MaJIOro JIEAHUKOBOIO nepuona». He uckmroueHo
u OoJiee paHHEee Hayajao COOBITHS, T. K. YK€ B BEpXHUX FOPU30HTAX JIATYHHBIX OCAJIKOB, UME-
fo1Mx Bo3pact okosio 1000 1. H. puKcUpyeTcs pe3Koe MOXO0JI0aHNe, BEIPAXKEHHOE MaJJeHUEM
POJIH MBUIBLBI BCEX IIMPOKOIUCTBEHHBIX IEPEBLEB. B IIepeKphIBaOIIUX UX CIIOAX IONMEHHOIO
QJUTIOBHSI OHA TIOUTH HE OTMEYAETCsl, U PACTUTENIbHBIN (DOH HAUMHAIOT CO3/1aBaTh COCHBI (Pinus
koraiensis u P. densiflora) Ha HU3KOTOPHBIX MacCUBaX M OCTEITHEHHbIE Pa3HOTPABHO-IIOJIbIH-
HbIE JTyra—Ha HU3MEHHOCTH. OCHOBHBIM reoMOP(OIIOrHUECKUM MPOLIECCOM, (POPMHUPYIOIIUM
penbed npruOperkHO-MOPCKOI paBHUHBI, CTAHOBUTCS aKTUBHOE OJTy KJIaHHE YCThEBOM 00J1acTh
p. Tymannoii. Ero cienpl COXpaHWINCh B BUJIE PEJIMKTOB MAJIECOAEIBT U MHOTOYUCIECHHBIX
pycein («poTok»). K ux 6eperam npuypodeHsl NpOTsHKEHHbIE BaJlbl BEICOTOMH 10 6—12 M, Ha
KOTOPBIX OCeall IPOMBITBIN PYCIIOBOM I1€COK, BOBJIECUEHHBIN, CKOpEE BCET0, BO BTOPOH I10JI0-
BuHe XVI-nepsoii nonosune XIX BekoB, B 30110B0¢ nepeMeleHue. [1oiiMeHHbIi alutoBui
(TMTUHMCTBIE TIECKHM) HAKAIUTMBAJICS 3a UX MpezenamHu, rie c(opMupoBanch 3a00J04€HHbIE
Teppachl. B ocHOBaHUY aTOBUATIBHOM MAYKHU, B MaioMOIIHOM (10 ¢cM) WIMCTOM rOpU30HTE,
0oOHapy»KeHbl MHOTOYHCIIEHHbIE OKaTaHHbIE OOJIOMKH MEeM3bl KUCIIOTO COCTaBa, CBUAETENb-
CTBYIOLLIEH O KPYITHOM M3Bep:keHHHU ByikaHa [Iakrycan (paaunoyrieponnas gara 600-500 1. H.,
CAMS-37984), nexamero B 200 KM OT UCCIIEZIOBAHHOTO PaiioHA.

3. Cob6bitne nocnennux 200 neT, pa3BUBaBLICEeCs B YCIOBUSAX MOTEIUICHUS M YBIAX-
HEHUsS KJIMMaTa, OTMETHJIOCH 3apacTaHUEM JIOHHBIX MAacCHUBOB Pa3HOTPABHO-3J1aKOBBIMU
JyraMy ¢ peJKUM KyCTapHMKOM M3 LIMIIOBHUKA U Jiecnienensl. [l pumMopckuil kpail paBHUHBI
CTaJl UCIBITHIBATH Pa3MbIB 3a CYET COBPEMEHHOI'O NOBBILIECHNS YPOBHS MOpS, B PE3yJIbTaTe
4ero rneMsa UCTOpudecKoro u3BepkeHus [Iskrycana crana noctynars B 6eperoBble HAaHOCHI.
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FPAHULA NNEUCTOLEHA U TOJIOLIEHA B OCAKAX O3EP
CEBEPO-BOCTOKA POCCUW: NMPOBJIEMbI ONMPEAENEHUA

. C. MuHrok, . K. Moxudaesa, M. A. Mopo3oea
CBKHUW [IBO PAH, MazadaH, minyuk@neisri.ru

VYTBep:kJIeHHAs IpaHHlla MEKAY IUJICHCTOLIEHOM M T'OJIOLIEHOM HPOBOAUTCS 1O OKOHYA-
HUIO XOJIOIHOTO COOBITHS MO3aHUM Apuac Ha ypoBHe 11.7 Thic. kan. et [Cohen, Gibbard,
2019]. B ceBepo-BOCTOYHOM PErHMOHE XOJOAHOE COOBITHE MO MATUHOIOTUYECKUM JTaHHBIM
He Boigensercsa [Kokorowski et al., 2019]. 3ameTHas mepecTpoiika pacTUTEILHOCTH TPO-
U30IIIa paHee, NPUOIU3UTEIBLHO HAa YPOBHE I'PaHMIIbI MOPCKUX M30TOIMHBIX cTaguil 1 u 2
[JIoxxkun u z1p., 1995]. O3epa B pernoHe MHOTOUYMCIIEHHBI, OJIHAKO MEPEXOJHON MHTEPBAJ
OT IUICHCTOIIEHAa K TOJIOLIEHY 3a(UKCUPOBAH JIMIIb B JIETHUKOBBIX O3epax, 0Opa3oBaH-
HBIX B TO3HEM Iuielictouiene — [ pszeBoe (61°08'21" c. mr., 152°19'57" B. 1.), Llyube(T)
(61°08'47" c. m., 152°19'51" B. 1.), Cocennee (62°03'29" c. m., 149°31'22" B. 1.), Camnor
(63°29'9" c. m1., 147°50'41" B. 1.), BonopaznensHoe (63°44'8” c. m1., 148°13'4" B. 1.), Yu
(63°49'31" ¢. m1., 147°53'21" B. 1.), ®opens (63°50'02" c. u1., 147°51'04" B. 1.), DIbreHbs
(62°05" c. m., 149°00" B. n.), xynserta, Exrrepu (61°10'32" c. m., 153°53'20" B. n.),
I'pann (60°44' c. m1., 51°53" B. 1.), CmopoaunoBoe (64°46' c. 1., 141°06' B. 11.) u 1p.

MHorouucieHHble 03epa NPUOPEKHBIX BMAJUH U TEPMOKAPCTOBBIE 03€pa MMEIOT Io-
JIOLICHOBBIN BO3pacT. B mocnenHue roapl 0caiku 03ep HUCCIEAOBAIUCH KOMIUIEKCHO C HC-
M0JIb30BAHUEM MAJMHOJIOIMYECKOTr0, JMaTOMOBOIO, METPOMArHUTHOIO, F€OXMMUYECKOTO,
JUTOJIOTHYECKOT0, PAAHOYIIIEPOIHOTO METO/I0B.

Knumarnueckas nepectpoiika B epexoJHOM MHTEpBaJIe H3MEHUIIA OKPY’KAIOIIYI0 pac-
TUTEJIBHOCTb, YTO OTPA3UIIOCH Ha COCTABE CIIOPOBO-TIBUIBIEBBIX CIIEKTPOB U3 03E€PHBIX 0Ca-
KOB. [IbLIblIeBbIE 30HBI JIETHUKOBBS OTPAXkKAIOT PACTUTEIBHOCTh TOPHBIX TYHJP, B KOTOPOH
JOMUHMPYIOT TpaBbl. B mpoliecce noTenieHus KiauMara B pacTUTEIbHOM ITOKPOBE IPOHUCXO-
T TpeoliafiaHne IpeBeCHO-KyCTapHUKOBBIX TakcoHOB (Beula, Alnus, Salix, Larix, Pinus
s/g Haploxylon). IlocienoBaTenbHOCTh CMEHBI MAJIMHO30H M JOMHUHHUPYIOUIMX TaKCOHOB
BbIJIEp’KaHa B 03€pHBIX pa3pe3ax. CMeHa XOJOJHBIX CIIEKTPOB HAUMHAETCS C YBEJIWYCHUS
MIPOLIEHTHOTO cofiepkKaHus Oepe3, 3aTeM OJIbXOBHHKA, U IPUOIU3UTEIBHO C YPOBHS I'PAHULIBI
PaHHEro ¥ CPEeIHEro rojoleHa — CTIIAaHHUKA.

[lepexon OT JEIHUKOBBS K TOJIOLIEHY OTpPa3HJICs Ha BCEX KOMIIOHEHTaX MPUPOTHON
cpenbl. JleTpuToBoe 0CaJIKOHAKOIJICHHE, JOMUHUPYIOIIEE B XOJIOAHBIX KIMMATUUYECKUX yC-
JOBUSX, MeHsieTcss Ha OuorenHoe. C yBenMyeHHEM OMONPOIYKTUBHOCTU 03€p MPOUCXOAUT
HAKOIUIEHUE AJVIOXTOHHOM M aBTOXTOHHOW OpraHMKH, JAMAaTOMOBBIX Bojpopociieil. buoren-
HBII MaTepua, pa30aBisis JeTPUTOBBINA, MPUBOAUT K U3MEHEHUIO MHOTHX IETPOMAarHUTHBIX
XapakTepucTuk. JloMMHUpOBaHHE OMOreHHOr0 KpeMHEe3eMa CKa3bIBAeTCsl Ha 3JIEMEHTHOM
cocTaBe OCaJKOB. B ocajkax yMEHBIIAIOTCS COAEP’KAHUS JIMTOTEHHBIX okcuaoB — Al,Oj,
Ti0O,, MgO, Na,O, K,O u ap. I1o panuoyriepoaHbIM AaTUPOBKAM MO3IHUN IpUac HAXOIUTCS
BHYTPH 30H C JOMUHHUPYIOIIUMH JPEBECHBIMU M KyCTApPHUKOBBIMU TaKCOHAMH U B CIIOPO-
BO-TIBUIBLIEBBIX CIEKTpax HE BhIpakeH. Bo MHOIMX pa3pe3ax 0CaJKh 3TOr0 YPOBHS MMEIOT
MOBBIIIEHHbIC 3HAYEHUSI MAaTrHUTHBIX MApaMeTPOB, 0OOTalleHbl JIUTOTEHHBIMU 3JI€MEHTaMH,
CoZIep)KaT MEHbIIIE OpraHuYecKoro BeuiecTna. [1o koMIuIeKkcy TaHHBIX OHM OJM3KHE K IJIeH-
CTOLICHOBBIM OCaJIKaM M MOTYT COOTBETCTBOBATH MO3HEMY JIpUACY, BEPXHsIsI [PAHUIIA KOTO-
poro OyzneT MapKUpOBaTh IPAHUILY TUIEHCTOLICHA U TOJIOLICHA.
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FTMrAHTCKUE NPUNEAHNKOBDIE O3EPA APKTUYECKON YACTI
3ANAAHON CUBUPU B NO3AHEM HEOIMJIENCTOLLEHE

4. B. Hazapoe, O.A. Hukonbsckasi, . B. XKkueamaHoeckuii, C. B. 2 kuemaHoeckasi,
A.C. Maodbiwesa, A.B. Kon6aHoea, M. B. Py4kuH, A. A. Yepe3oea

UHemumym KapnuHckozo, CaHkm-lemepbype, Poccus, d.nazarov@spbu.ru

[InelicTorieHOBBIE JIeTHUKHU Ha ceBepe 3anagHo-CubupcKoil paBHUHBI CO3JalId yCIOBUS
Ui pOpMUPOBAHMS MOANPYAHBIX MPUICAHUKOBBIX 03€p — KPYHMHEHIINX M0 TUIOLIAAN Mpec-
HOBOJIHBIX OacceitHoB 3emiu cBoero Bpemenu. [lonessie padotsl 2000-2019 1. ¢ MaccoBbIM
npuMmenenneM OCJI-naTupoBaHus MO3BOJIWIN IIPOCIEAUTH PACIPOCTPAHEHUE O3EPHO-JIEH-
HUKOBBIX 00pa3oBaHui apkTuueckoil yactu 3ananHoi u Cpenneit Cubupu, yCTaHOBUTH MX
BO3pacT U B3aUMOOTHOILIEHUS C UHBIMU YETBEPTUYHBIMU TOJIILAMH.

B BepxHeM HeoruielcToreHe (PUKCUPYIOTCS ClIe/lbl CYIIECTBOBaHUS ABYX Pa3HOBO3pACT-
HBIX MOANPYAHBIX MPUJIEIHUKOBBIX 03ep, Ha3BaHHbIX Hamu «Mecco» n «Smam» (Nazarov
et al., 2022a). B npuMopckux pa3pes3ax OTIOKEHHs 3TUX 03€p Pa3esieHbl XOJIOIHOBOIHBIM
MapuHHeM, a roxHee 70° c. 1. — aTIOBUEM WM Cy0a’palibHbIMU 00pa30BaHUAMU C TOPU-
30HTaMHU MOrpeOeHHBIX NCEBIOMOP(}HO3 MO MOBTOPHO-KUIBHBIM JIbJIAM.

O3epo Mecco cymectBoBaio npumepHo 90 Teic. et Ha3zaa. KpoBiis 03epHO-JIeTHUKO-
BbIX 00pa30BaHMii 3TOro Bo3pacrta He npesbiiaet 45—50 M abc. BbIC., 32 UCKIIIOUEHHEM 00-
JacTU Pa3BUTHUS JOKAJIbHBIX LIYHIOBBIX OacceitHOB Mexy miaro [lytopana u p. bon. Xera.
Ha Tex xe 45-50 m abc¢. BbIC. HAXOATCS PErHOHAIBHO PaclpOCTPAHEHHbBIE THIJIOBBIE ILIBBI,
IPOCIJIEKHMBAEMbIE HA COTHH KUJIOMETPOB B/I0JIb OCPEroBbIX JIMHUHN JPEBHEr0 MOANPYIHOTO
o3epa B Oacceiinax pek Ta3z u Meccosixa. Kpome Toro, abcomtoTHyto BbicoTy 45-50 M nme-
€T BEPOSITHBIN MOPOr CTOKA U3 ApeBHEro o3epa Mecco B Mope JlanTeBbiX Ha BoLopasneie
pek Cyxas ymunka u Bepxusas Arama. Cuctema ctoka ¢ noporoM Ha 45—50 M alc. BbIC.
COOTBETCTBYET IPEACTABICHUAM O CYLIECTBOBAHMU JBYX Pa3/EJIbHBIX JIEJIHUKOBBIX LIUTOB
B HayaJe M03/HEHEeOIUICHCTOLEHOBOTIO JIEIHUKOBbS — Ha mienbpe Kapckoro Mops 1 Ha 1uia-
to Ilyropana, co cBOOOIHBIM OTO JIbJ]a IPOCTPAHCTBOM BJ10Jb TaliMbIpCKONH HM3MEHHOCTHU
(Nazarov et al., 2022a, 2022b).

O3zepo Sman chopMupoBanocs Bo BpeMsi BTOpoil (a3bl pa3BUTHS MO3THEHEOIICHCTOLIE-
HOBOTO OJIEZICHEHU C LIeHTpoM Ha wenbhe bapenuesoro n Kapckoro mopeit. danuanbHbli
anaymms, OCJI u “C-garupoBanue MISLMONMMHNS B paspesax Ha m-ose SIman (Nazarov et
al., 2022a), na Taiimbipe (Alexanderson et al., 2001, 2002), ['binanckom n-oBe, B 6acceitHax
p. Ta3, Meccosixa u EHnceli, 103BOIMIN BBIACIUTH [1Ba dTAlla CyLIECTBOBaHUs o3epa SImamn —
60-50 u 50-35 ThIC. NET. [IpeBHMI ATanm COOTBETCTBYET MOAIPYKUBAHUIO PEK 3aragHon
Cubupu neTHUKOM, Kpail KOTOpOro pacrnoiaraics Mexxay FOropckum n-oBom u n-oBom Taii-
MBIp 3a [IpeieJIaMi COBPEMEHHON CyIIH, a MO3AHMI 3Tall — CYIIeCTBOBAHUIO I0JIEH MEPTBOTO
JbJ1a, KOTOPBIE BBIOIHSAIN POJib 1aMObl Ha ocyleHHOM Iueibde Kapckoro mops. [siumo-
JUMHUHR o3epa SIMan ciaraer OONbILIYI0 YacTh O3€PHO-JICAHUKOBBIX PaBHUH ApKTHYECKON
yacty 3anagHoi Cubupu. 60—50 Teic. J1eT Ha3al CTOK U3 o3epa SImail, Kak U paHee U3 o3epa
Mecco, ocymecTsisiiicss B Mope JlanteBbix, HO yke mo nHomy Mmapupyty. Ilopor croka,
BEPOSITHO, HAXOJWIICS B MecTe nepecedenus pexoit [lscuna rop beippanra Ha 3540 m abc.
BbIC. bonee nmo3aumii cTok, 50-35 ThIC. J1€T Ha3a/l, MOT OCYIIECTBIATHCS C 3ama/ia Ha BOCTOK
B/I0JIb COBPEMEHHOT'O CEBEPHOTO 1MoOepexkbs M-oBa TailmMbIp.
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COBbITUA HA CEBEPE KABKA3CKO-KACMUNCKOIO PETUOHA
B HAYAJIE KBAPTEPA

O.[. HaliduHa
'MIH PAH, Mockea, onaidina@gmail.com

Ha pyOexe HeoreHa M 4YETBEPTHUYHOIO MEPUOJOB IMPOUCXOAWIA OJHA M3 BeIHUYaM-
mmx TpaHcrpeccuil [laneokacnus, Ha3BanHas H. . AnapycoBsiM akyarsiibekoil [Naidina,
Richards, 2016; 2020; Trifonov et al., 2024; u ap.]. B TeueHue ATUTEIBHOTO BPEMEHU aK-
KyMYJIMPOBAJINCh MOLIHBIE OTIOXKEHHSI aK4arblJIbCKOIO PErHOspyca, OTHOCSIIEToCs K BEPX-
HeMy IUIMOLIeHY (TMbsueHIM) W naneomeiicroueny (renaszui). Bo Bpems makcumyma
aK4arelIbCKOW TpaHcrpeccuu Ilaneokacnuii 3HaUUTENIBHO MPOCTUPAJICS Ha CEBEP U 3amaf,
JocTurast K cesepy oT rokHoro Ilpenypanbs u [Ipukacnuiickoii HU3MEHHOCTH U IIPOHMKAs
B IIpenkaBka3nbe Ha 3amane. [locie moHMKEHNsI HU)KHEN TpaHMIIbl YETBEPTUYHOIO IIEPUOAA
¢ 0.8 10 2.6 MJIH JIeT OKa3aJI0Ch, YTO PAHULIA IIPOXOANUT BHYTPH aK4arbILCKOIO peruospyca.

MeTo0M CIIOpOBO-MBUIBLIEBOTO aHaIN3a ObLIM M3yUYeHBl COTHU 00pa3LiOB U3 Pa3pe3oB
CKBaXMH M oOHaxeHuil mno nepudepun bombmoro Kaskaza ot paiiona Kaskasckux Mu-
HepaJbHbIX Box mo Mexnaypeubs pp. Ypana u OMObl Ha BocTtoke CesepHoro [Ipuxacnus
u 03. Apancop Ha ceBepe [Ipukacnuiickoii Hu3mennoctu [Naidina, Richards, 2016; 2020;
Haitnuna, 2025].

Ha ocHoBanumM knuMaTtocTparurpauyeckux PEKOHCTPYKLUUH MO JaHHBIM CIIOPO-
BO-IIbUIBLIEBOIO aHAJIN3a BBIJEJIEHBI HECKOJIbKO MHTEHCUBHBIX MOXOJOJAHUI U MOTEIIEHUI
KJIMMaTa B uarna3oHe BpeMeHu 3.6—1.8 muH jet Ha3aa. Hauano kBaprepa 3HaMeHyeTcs pas-
BUTHEM CMEIIAHHBIX XBOMHBIX JIECOB C TCYIOM M IOXOJIOJAHUEM KJIMMara, COBIIAJAIOLIETO
¢ HayaJioM ojesneHeHus: CeBEpHOro Moxyuapus, OSBIECHUEM JIbJIOB B OKEAHE.

H3yuenus evinonnenvl no 2ocyoapcmeennomy 3adanuio ' MH PAH.
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MPOBJIEMA YBA3KW O3EPHbIX KEPHOB NMPU NPOBEAEHUN
BHYTPU- U MEXKCKBAXXUHHOI KOPPENALUU

P.K. Henon, A. P. Aczamoea

UM CO PAH, Hosocubupck, rnk@igm.nsc.ru

JIOHHBIE OTJIOKEHUS 03€p MPEJICTABISAIOT COO0I OJJMH 13 HanOoJIee MOIHBIX U ICTAbHBIX
HPUPOIHBIX APXUBOB, XPaHAIMIMUX MHPOpPMALMIO 00 M3MEHEHMSX KIUMara U JaHmagToB.
Jlia u3ydeHust o3 JHEIUIEHCTOLEH-TOJIOLIEHOBBIX 03€PHBIX OTJIOKEHUI 4acTO UCIIONIB3YETCS
KEpH, U3BJIeKaeMblii Ipu OypeHunr. MaKkcHUMasbHbII 10 MOLIHOCTH Ie€OJOrMYeCcKuil paszpe3
MOXKHO OIHKCAaTh C MOMOIIbIO KepHa, MOJyYeHHOro Npu OypeHuH C IuiaBydel miaardopmbl
C UCHOJIb30BaHUEM HECKOJIBKMX KEPHOOTOOPHBIX TPYO (OypeHue B HECKOJIBbKO JIO0TOB). B 3TOM
cllydae BCTaeT 3aJaya B3aUMHOU YBS3KH K€pPHA, OTOOPAHHOIO B pa3HbIX JoTaX. Takas yBs3Ka
HeoOxoauMa AJisl MOCTPOeHUs NTyOMHHO-Bo3pacTHOM Mmozenu (I'BM) ocaakoHakorieHus,
COCTaBJISIOIIEH OCHOBY JIFOOBIX XPOHOJIOIMYECKUX MHTEPIPETALNi 0CaA0UHBIX JETONHCEN
U TIOCTEIYIOIUX Maneoreorpaduyeckix 1 Najleo3KoJOrHUECKUX PEKOHCTPYKIMHI.

Pemenue »ToM 3a1a4 CBOIUTCS K MPOBEACHUIO BHYTPU- U MEXKCKBaKMHHON KOppEIs-
LMY U3MEPSAEMBIX Ha KEpPHE IIapaMeTpOB, MOJIyUYEHHBIX AJI PAa3HBIX JIOTOB, U IIOCTPOEHUIO
€IMHOTO Ie0JIOrNYecKoro paspesa. JIOTbl MOT'YT W3BJIEKAaThCS U3 OAHOTO cTBOJIA (Ipu Oype-
HUM OJHOM CKBa)XKMHBI), TMOO M3 CTBOJOB, PACIIOJOKEHHBIX B HEMOCPEACTBEHHON OJM30-
CTH APYT OT Apyra, B cliyyae, KOrja IPOBOAUTCS JOMOJIHUTEIBLHOE OMPOOOBaHHE BEPXHEH,
NPUIOHHON, YacTU pa3pe3a, Wik OypeHHe B COCEIHMX CTBOJAX BEIETCS C MEePEKPbITHEM
MHTEPBAJIOB BO3MOXKHOM NIOTEPU KEpHA. AHAIM3UPYEMbIE ITapaMeTpbl KOJJOHOK KepHa Mpe-
CTaBIISAIOT OO0 JaHHBIE «B IITyOMHE» — YUCICHHbIE PSI/Ibl, T/I€ KaKOMY CAaHTUMETPY B JIOTE
CTaBUTCS B COOTBETCTBUE BEJIMYMHA U3MEPSAEMOIO napameTpa. B Takoi TpakToBKe, ITpU Ha-
JIMYMHU B3aUMHOTO IIEPECEUEHUs ABYX PAJI0B, IPOBENECHNE BHYTPUCKBA)KMHHON KOPPEIALUU
CBOAMTCS K PELICHUIO 33Ja4ll B3aUMHOM KOPPEJSALMU JBYX KPUBBIX, KOTOpas MOXKET ObITh
peleHa yucieHHo. B nanHoil pabote, Ha MpUMepe KepHa JIOHHbBIX OTJIOKEHHUH o3epa Bepx-
Hue borytel, FOB Antait [AraroBa u np., 2024] Mbl pecTaBIsieM HOBbIE aHAJIUTUUYECKUE
JaHHBIE U PE3YJIbTAaThl CTATUCTUYECKOIO AHAJIN3a, BBIIIOJIHEHHOIO C IPUBJICYEHUEM CIIELU-
anmuzuposanHoro [10. [IpoBeaeHHbIe Hccae0BaHUS TO3BOIMIN 000CHOBAaTh KOPPEKTHOCTh
YBSI3KU KE€pHA, OTOOPAHHOTO pa3HbIMU JIOTaMU, U yTOUHUTh [ BM ocaikoHaKoIIeHUs BBICO-
KOTropHOro osepa Bepxuue boryrsr.

Paboma evinonnena no 2ocyoapcmesennomy 3adanuio HI'M CO PAH (Ne 122041400214-9)
npu noooepxcke PH® (epanm Ne 25-47-00116).

Jlureparypa

1. AraroBa A.P., Hemon P.K., IleraukoB A.A., KpaitnoB M. A., lBanos E.B., ®umunos U.A., Hunr I1.,
Iy 41. IlepBble pe3yabTaThl UCCIENOBAaHUI TOHHBIX OTJIOKEHUH BBICOKOIOPHBIX 03€p apuiHOW 30HBI Pyc-
CKOro AnTas (MakCHMYM TIOCIIETHETO ONeaeHeHus — royoueH) // Jlokmansl Axkanemun Hayk. Hayku o 3emite,
2024, 1. 514, Ne 1, ¢. 172—180.
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NAJNIEOJINTUYECKUE CTOAHKU NMPU3JIbBPYCbA
N UX TEOMOP®OJIOTMYECKOE MOJIOMXEHUE

C.A. HecmesiHog', O. A. Boeiikoea’', E. B. JopoHu4eega?,
B.B. [JopoHu4yee?, J1. B. lonoeaHoea?

" Miiemumym eeoskonoauu, Mockea, voa49@mail.ru
2 AHO «JTabopamopusi doucmopuu», CaHkm-lemepbype, labprehistory@yandex.ru

Ha Lentpansnom KaBkase k ceBepo-BOCTOKY OT ByskaHa Diab0pyc B 6acceiine p. bakcan
U3BECTHBI LIECTh MAJICOJUTHYECKUX CTOSAHOK: rpoT Capamx-Uyko, HaBec lIcwiTyaxe, rpot
Cocpyxo, HaBec «Y AnebactpoBoro 3aBona», bagsiHoko u HaBec bora-OpyH. Ha nepBbix
TpeX M3 HUX OBLJIO MPOBEIEHO JAETajdbHOE M3Y4YeHHE TeoMOpP(OIOrHYECKOro MOJIOKEHHUS.
[lepBble 1Ba MaMsATHUKA CBsI3aHbI C JIeBOOepexbeM yiienbs p. PaHmyKo, MpaBoro NpUTOKa
p. bakcan, a Tpetuit HaxonuTCs Ha paBoM OOpTy p. bakcaH BeIlIE MO €ro TEYEHUIO.

Bonopaznen pex bakcan u ®anayko, a Takxke Bogopaszaeibl oboux O0optoB p. bakcan
BBIILIE [0 €r0 TEUYEHUIO CIOKEHb! BYJIKAHOT€HHOM TOJIIEH JMUIIAPUTOBBIX JIaB, UTHUMOPH-
TOB U Ty(OB IUIMOLIEH-PAaHHEYETBEPTUYHOIO BO3pacTa (MHTEpBaj aOCOMIOTHBIX JaTUPOBOK
3,7-2,1 mun net). bonee Monon0il TeppacoBbIil psijl, MPUHAICKALIMHN S0IUICHCTOLICHY, HE-
OIJICHCTOLIEHY M TOJIOLEHY, ONUPAETCS HA U3BECTHYIO CTPATUIPA(UUECKYIO CXEMY JOJUHBI
p. IlonkyMoK, KOTOpasi XOpOLLIO KOPPEIUPYETCs ¢ TEPPACOBOU cXemMoi p. bakcaH u cBOgHOM
cxemoii 3anagHoro KaBkasza, rie peuHble TEpPACOBBIE PsI/Ibl CEBEPHOTO U KXKHOT'O CKJIOHOB
Bbonbmoro KaBkaza conocraBieHbl ¢ MOPCKMM TEPPAcoBbIM psoM YépHoro mops. Ha oc-
HOBaHMM BCETO KOMIUIEKCA MECTHBIX M KOPPEJIALIMOHHBIX MaTEpUajIOB HUCIIOIb3yEMbIH Tep-
PacoBBIi psiJi MOTYYHII OPUEHTUPOBOUYHYIO aOCOIIOTHYIO BO3PACTHYIO JATUPOBKY, yUUTHIBA-
€MYIO IIPH XapaKTEPUCTUKE reOMOP(HOIOrHUECKOro MOJIMKEHHS apXE0IOTHUeCKUX 00bEKTOB.
JUi aTUpOBKM MEUIEPHBIX IOJOCTEN MCCIENAYEMBIX MaMATHUKOB HCIIOJIb30BaJICs, KpPOME
KOMILJIEKCA TPAAULIMOHHBIX I'€0JI0r0-reoMop(oIOrHuecKux METOA0B, OPOTEKTOHUUYECKHUI Me-
TOJ1, TIPEelyCMaTPUBAIOIINI BO3PACTHOE pacuieHEHHEe pebeda U MO3BOIMBILEE COMOCTaBUTh
TEppacoBble cxeMbl pek bakcan u @annyxo.

I'por Capamx-Uyko pacronokeH B IITyOOKOM TeppacHpOBaHHOM yuienbe p. DaHayko,
KOTOPOE MPOPE3aHO B YMOMSHYTOW BYJIKAaHOI'€HHOW TOJILE, U HAXOAMUTCSA HA aOCONIIOTHOU
BbicoTe 935 940 M u B 2530 M Hax pyciioM. PaHHEMaIKUHCKNI 3pO3MOHHO-aKKYMYJISITUBHBII
ki (Q)), BCKpBIBIIKI NOrpeGEHHYIO MEIEPHYIO Mo0CTh rpota Capamk-UyKo, BEPOSTHO,
3aKiIroueH B Bo3pacTHOM uHTepBaie oT 150 200 go 110 120 Tbic. 1. H. B HacTosmiee Bpemst
Hayajo 3acejeHMsl JaHHOIO IpoTa, M0 pe3yibraTaM KOMIUIEKCHBIX MCCIEI0BAaHUI, MOXKET
IIPEIBapUTENBHO OLleHUBAThCsA He Mojoxke 12 070 toic. 1. H. OHO MPOU30LIO HECKOJIBKO
No3Ke MposiBieHus U oopmieHus rpora B penbede. [ng camoro pansero cios 6B moiy-
yenbl farbl OSL: 92 + 5 u 82 + 6 ka. Crpoenue nonunsl p. @anayko B paiione ctosiHku Ca-
pauk-UyKo IPAKTHYECKU HE MEHSIIOCH, HAYMHAS ¢ KOHIA MO3JHEMATKUHCKOTO dTana (Q3),
T. €. CTAOMJIM3UPOBAIIOCH €IIE /10 Hayajia 3acesIeHusl rpoTa.

Hagec IlceiTyaxke HaxonuTcs B 2 KM Bbllle 10 TeueHuto p. Panayko or rpora Ca-
panx-Uyko. OH pacnonaraercsi B TOM e 3pO3MOHHOM Bpese, HO B 1819 M Hapg pyciiom, T. €.
HIKe, yeM rpoT Capapk-Uyko, U MOTOMY €ro HUIIIAa MOXET ObITh HECKOJIBKO MOJIOXKE. 3a 3TO
BpeMs CTpOeHuE mpuierarouero Kk Hasecy [lcbiTyaxe ydactka ymenbs p. PaHnyko mpax-
TUYECKU HE MEHSJIOCH. 3aCeJIeHHE IpoTa MPOU30LUIO TOPa3lo MOIKE: ISl HIKHEHW 4acTh
KyJBTYpPHOTO CJI0S UMeeTcst paauoyriieponHas aata: 13710 + 420 cal BP (LU10114).
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I'por Cocpyko HaxoauTcs Ha BbicoTe 890 M Hajl yp.M. M BbIpaOOTaH B CKaJbHBIX 0OpbIBaX
KapOOHATHBIX MOPOJ TUTOHCKOTO sIpyca Ha mpaBodepexbe p. bakcan. B Huie rpota BCKphbI-
ThI MIOKPOBHBIN Y€XOJ U KPOBJISI aJUTIOBHSL 47-METPOBOM pedHOll Teppackl. AGCONIOTHBIE Ja-
TUPOBKH, ITO3BOJISIOT MPeJIoiararb, 4YTo MOAOIIBAa MOKPOBHOM TOJIIM U BpeMs 3aBEpLICHUS
HAKOIUICHUsI aJUIIOBHS BTOPOHM Teppachl OylyT UMETh BO3pAcT MaKCUMyM 25 ThIC. JeT. JTa
JIATUPOBKA COIVIACYeTCs C BO3PAcTOM 3aBeplleHus: (POPMHUPOBAHUS KbI3OypyHCKOIO Teppa-
coBoro komiiekca (Q,) nonuHsl p. bakcaH, KOppenupyromerocs ¢ FTHpelcKuM KOMILIEKCOM
JIOJIMH CEBEpHOro ckioHa 3anaanoro Kapkasa.

Paboma evinonnena npu noooepocke PH®, npoexm Ne 22-78-10120

UCCNEQOBAHME NMANEOSKONOMMYECKMX YCJIOBUIA MPUA3OBbA
B CPEAHEM U NO3AHEM NJIENCTOLLEHE NO CBOUCTBAM
MAJIEONOYB

I. B. Hecmepyk
OHL PAH, Pocmos-Ha-[]JoHy, galanesv@yandex.ru

HccnenoBanbl Mopdoioruyeckue 1 GU3NKo-XMMHUUECKHUE CBOMCTBA MaJleoNnoyB Oepero-
BbIX OOpBIBOB TaraHporckoro 3aauBa A30BCKOTO MOpsi, 0COOEHHOCTH MOYBOOOpPA30BAHUS
B CBSI3U C KJIIMMaTUYECKUMH YCIIOBUSIMH Pa3HbIX BPEMEHHBIX UHTEpBaJIOB. CpelHerIencTo-
LIEHOBAs1 NAJIE0NOYBa Ha 03€PHO-TMMAHHBIX OTJIOKEHUSAX OMOPHOro pa3pesa beruua (mousa
1), mo3HEeIIeCcTOIIEHOBAs TAIe0NoYBa Ha IITUMHUCTHIX OTIOXKEHHIX (TI0YBa 2) U COBPEMEH-
HBII (DOHOBBIN YepHO3EM Ha JIECCOBHUIHBIX CYIIMHKaX (pa3pe3 3) okpauHbl ¢. BapeHOBKH.
[TouBa 1 crnouctasi, rymycoBble TOPU30HTHI TUHUCTHIE (dacTur <0,01 MM 65,7-79,5%),
cpenuHHble cyruHHUCTHIE (35-49,9 %), MmarepuHcKas mopoaa muHucTas (62—68,6 %), mousa
COZICPXKUT Cleqbl TUApoMopdu3Ma B BUAEC MApraHIIOBUCTHIX CTSHXKEHHH B ropu3oHTe [Ag]
Y MOUIHBIX KOPHEXOJO0B M pu3oiuToB B ropuszonte [BCg]. IlouBa 2 rmmHucTOoro rpanyso-
metpuueckoro cocrasa (<0,01 mm — 62 %), no Bcemy npoduino kapboHatsl (6enornaska),
TUIIC U CJIeJbl aKTUBHOCTH MOYBEHHOU (payHbI; B MEPEKPHIBAIOIEH TOJMIIE TUTICOBBIE PO3bI
(muametp mo 1,7 cM), cienpl MOBEPXHOCTHOTO MepeyBiakHeHus. [louBa 3 cymmHHCTas
(<0,01 mm —51,5%), ¢ HakomieHMEeM KapOOHATOB B CPEAMHHON YacTH MpOuUiIs U Mpory-
MYCUPOBAHHBIMU KOPHEXOJIaMU /10 MATE€PUHCKON Mmopojabl. DU3MKO-XUMUYECKHE CBOMCTBA
TMOYBBI 2 MOKa3bIBAIOT MEHbIIHE conepxanust C,, B TyMycoBbIx ropusontax (1,2% coor-
BETCTBEHHO), Cerperanuio kapOoHATOB M MX HAKOIJIeHHE B ropusoHrte [B,], cmabyro cre-
neHb 3aconeHus (mwiotHelil ocratok 0,3-0,4 %), nanuuue rurnca (0,4-0,48 %) u yBenuuenue
pH (¢ ybunoit no 10,2), 4to siBIseTCS MPU3HAKOM apUIHBIX YCIOBUN €€ POpMHUPOBAHUS
U NPUHAAIEKHOCTH K THUIly KaTaHOBbIX mouB. [lo mpodumto noussl 1 ypoHu CaCoO,
(4-4,8%), pH (9,4-9,5) He BapbupoBaiH, IUIOTHBIA ocTaTok HuU3kuil. [lo comepkanuto
Copr THAPOMOpGHas mouBa 1 (3,0 %) Ha MOMeHT nmorpebenus Oblia On3Ka K COBPEMEHHOM
(2,6 %), oinyanack OT HEe JIUTOIOT0-reoMOPPOIOrHIECKUMHU YCIOBUSIMU U OCOOEHHOCTSIMU
nouBooOpasoBanus. B nouse 3 CaCO, BBIMBITHI U3 ryMycoBbIX ropu3onToB (0,2 %) B kap-
O6oHaTHO-akKymysTHBHBIE (12 %), B ToM >xe Hanpaienuu mensercs pH (ot 8,5 no 10,2),
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YTO XapaKkTepHO Ui yepHo3eMoB. [1noTHbIil octatok <0,01 %, MaTepuHckas nmopona cinabo
3aruncoBaHa. OCOOEHHOCTH 3JIEMEHTHOI'O COCTaBa IO3BOJIAIOT CHENaTh BHIBOA 00 HM3Ha-
YaJIbHO MEHBIIIEM COZEP KaHUU CHIIMKATOB, HO MOBBIIIEHHON KapOOHATHOCTH JIECCOBUAHBIX
CYIJIMHKOB TI0YBBI 3 [0 CPaBHEHUIO C MarepuHCKUMU noponamu nous 1 u 2. Crenens mnpe-
oOpa3oBaHHOCTH MUHepasoB (cornacHo CIA) MakcumaibHa B OYBE 2 BCIIEICTBUE BHICOKON
OMOJIOrNYecKol akTUBHOCTHU. bosbliiee B cpaBHEHUHU C COBPEMEHHOI MOUYBOM colepKaHue
OKCaJIaT-pacTBOPUMOTO KE€JI€3a KOPPEIUPYET C IOBEPXHOCTHBIM IEPEYBIIAKHEHUEM I1OUYBBI
2 u npodunbHbIM T0uBbI 1. CpenHeruielicTolieHoBas ouBa | MHTpa3oHaIbHAsA, CHOPMUPO-
BaHa B I'MJPOMOP(HBIX YCIOBHUIX B OTHOCUTEIbHO TEIUIbIM MEPHOJ, COIIACHO T'yMYCHUPO-
BaHHOCTH, OKapOOHAUEHHOCTH, IPU3HAKAM T'HIpOMOp(H3Ma, KOPHEXOAaM, HE3ACOIEHHOCTH
U TOBBILIEHHOMY cozepxkanuto Fe B npoduite. [Toznnenneiictorenopas nousa 2 Majuory-
MYCHUpPOBaHHas1, C BBICOKMM cojiepakanueM Fe  ; ciefaMu akTUBHOCTU ITOYBEHHOU (payHHBl,
peoOpa30BaHHOCTHIO TOYBEHHBIX MHUHEPAJIOB, 3aTUIICOBAHHOCTBIO, C1a001 3aCOIEHHOCTbIO,
0KapOOHAUYEHHOCTBIO BCETo Mpoduiist; cOpMUpPOBAHA 110 KALITAHOBOMY TUITY B ApUJIHBIX yC-
JIOBUSIX C MIEPUOJUYECKUM IIOBEPXHOCTHBIM 3acToeM Biiard. HakorieHue rymyca B BEpXHUX
rOpu30HTax U BellenaunBanue u3 HuX CaCO, B kapOOHATHO-aKKyMYJISITUBHbIE TUITUYHO JUIs
YEepHO3EMOB MUI'PALIMOHHO-CErPeraloHHbIX (pa3pe3 1) moa pa3HOTpaBHO-371aKOBON pacTH-
TeJIbHOCTHI0. TakuM 00pa3oM, 10 KOHTPACTHBIM CBOWMCTBAM IOYBBI pa3pesa, BBIABICHO CY-
LIECTBOBAHUE PE3KO apUAHBIX yCI0BUM Ha TeppuTopuu [Ipna3zoBes B 103AHEM IUIEHCTOLICHE.
Paboma evinonnena 6 pamkax peanusayuu epanma PH® Ne 23-17-00232.

AEMNAUUALUA B LEHTPAJIbHbIX PAMOHAX KOJIbCKOIO
PETMOHA: KOHKPETU3ALNA XPOHOJIOTWN, XOAOA NMPOLECCA
U DKCTPEMAJIbHbIX ABJIEHWI MO HOBbIM JJAHHbIM

C.bB. Hukonaeea', [. C. Toncmo6poe’, [. 6. [JeHucoe?

TV ®UL| KHL PAH, Anamumei, s.nikolaeva@ksc.ru
2UMI3C KHL PAH, Anamumei

[Tpu n3yvyenuu naneoreorpaduu apKTUYECKUX U CyOapKTHUECKHUX obnacTeil ocodboe me-
CTO 3aHMMAaJIM U 3aHUMAIOT BOINPOCHI JEIISUALUN TEPPUTOPUI, TTOJBEPraBIIMXCS MIPEXKIE
onenenenusM. K onHoit u3 Hux otHocutcs bantuiickuii (OeHHOCKaHIUHABCKUN) KpUCTA-
JUYECKHUH IIUT U €r0 CeBEPO-BOCTOUHAS YacTh — KOJIbCKUI pernox.

[TomydeHHbIe B TIOCTEAHEE BPEMsI T€0I0r0-reoMopdoIornieckue, XpoHocrparurpadu-
YECKHUE U MaJIE0CEMCMOreoIornuecKue JaHHbIE MO3BOJIUIN CYIIECTBEHHO PACIIUPUTD MIPE/-
CTaBJICHUSA O MPUPOAHBIX COOBITHSX, KaK KIMMATHUYECKHX, TaK U CEHCMOTEKTOHUYECKUX,
MPOUCXOJUBIIUX B KOHIE MO3JHETO IJICHCTOLIEHA — Hayaje rojioleHa B Koibckom peruone.

OpHuM U3 AUCKYCCHOHHBIX BOMPOCOB OCTAETCA BPEMsI OKOHYATEIbHOM JerIslualuu
peruoHa. Craguu OTCTyNaHUs JeAHUKA (DUKCUPYIOTCS KPAaeBbIMH MaprUHAIbHBIMU 00pa-
30BaHUSIMU (TpsilaMu), HA3BaHHUS KOTOPHIX M BpeMsi (OPMUPOBAHUS Y Pa3HBIX aBTOPOB
pa3nuuHbl U 70 cux mop obcyxnatorcs [Boyes et al.,, 2021]. ComiacHO CIOXHUBIIMMCS
MIPE/ICTABICHUSIM, TOCIECIHUHN, (CaMblii MOJOJOW) MOSAC KpPaeBbIX MOPEHHBIX Tpsii, OBLI
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chopmupoBaHn B mo3nHeM apuace okoimo 12,9—-11,7 Teic. ner Hazax (ThIC. 1. H.) (Kan)
[Stroeven et al., 2016]. Bpemsi okoHUaTEIBLHOIO OCBOOOXKICHUSI TEPPUTOPUHU OT JIETHUKO-
BOTO TIOKpOBa OTHOCAT K nepuoay ~ 10—11 Tbic. 1. H. OnHako moiyueHHast paHee UH)OP-
Malus 0 BpEMEHM JAErpalalluy MOCJIEIHETO JIEAHUKA ONMPAINCh HA KpallHE OrpaHUUYEHHBIE
TeOXPOHOJIOTMUECKHUE JTaHHBIE.

B cooOuiennn Ha OCHOBE HOBBIX U paHEe UMEBIIUNXCS TaHHBIX U B CBETE COBPEMEHHBIX
NpPEACTaBICHUN O JBM)KEHUM JIETHUKOB, MBI PacCMaTpUBaeM IeOJOrMYecKue, OMOCTpaTh-
rpaduuecKe U TeOXpOHOIIOTHYECKHE JaHHbIE, CBUIETENILCTBYIOLINE O 00jee paHHEM OCBO-
OOKJIeHUHU LIeHTpasibHON YacTH KoJabCKoro perruoHa ot JIeJHUKOBOTO TOKPOBA, YEM IPUHSATO
ObU10 cuuTath paHee. IIpuBoaATCS pe3yabTaThl U3yYSHUs pa3pe30B YETBEPTHUUHBIX OTIIONKE-
HUH, B TOM YHUCIIE U HOBBIE JaThl O HA4YaJle HAKOIUIEHUsI OPTaHUKU B 03€PaX, B KOMIUIEKCE
UMEIOIUXCS Najieoreorpauueckux JaHHbIX.

370 BeJeT K HEOOXOAUMOCTH NEPEecMOTpa JIEAHUKOBOI UCTOPUU HAa BOCTOYHOM (hIIaHTe
(DEeHHOCKaHIMHABCKOTO KPUCTAJUINYECKOrO IIUTA C UCIOIb30BAHUEM F€OMOP(OIOrnIeCKUX
JAaHHBIX BBICOKOIO pa3pelleHus 110 BceMy KolbCkoMy peruony, a Takske yTOUHEHUIO TOJI0KeE-
HUS U BO3pacTa KpaeBoi Ipsizibl o3aHero apuaca. [loarsepxkaercs Te3Uc 0 TOM, 4TO EPUOJL
JEeNIALHAALNU U paclaja NOKPOBHBIX OJIEACHEHUH CONPOBOXAAJICSA HE TOJIBKO KiIMMaTHye-
CKUMU MU3MEHEHUSIMH, HO U MPUPOJHBIMHU KaTaCTPOPUUECKUMU COOBITUSIMH.

Paboma evinonnena 6 pamkax coczadanus no meme HUP I'H KHIL] PAH 2. Anamumui,
FMEZ-2024-0007.
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YNCNO U BO3PACT ONIEQEHEHUI TOPHOIO ANTAA

WU.C. Hoeukoe', N.[. 3onbHukoe’, E. A. ®unamoe’, P.H. Kyp6aHoe?

"UI'M CO PAH, Hoeocubupck, novikov@igm.nsc.ru
2l PAH, Mocksa

B macrosiee BpeMs 06H_IerI/I3HaH0, 4YTO Ha IMPOTAKCHUU HEoIUIeiiCTOIIeHa TCppu-
TOpUA FOPHOFO Anras HCOAHOKPATHO HoABEprajaCb OJCACHCHULO. .HCI[HI/IKI/I, KOTOPBIC
(I)OpMI/IPOBaJ'II/ICL Ha CKJIOHax Xpe6TOB, CIIyCKaJIUCh II0 OOJIMHAM, BPCMCHAMU TICPCIOJIHS-
JIM UX W BTOPraJIuCb B APYTHUC NOJIMHBI, @ TAKKC IHOAIIPYKUBAJIN MCKIOPHBIC KOTJIIOBHHBI.
O,[[HaKO Mo BOIIPOCY IUIOIIAJC U KOJIMYECTBa OJICACHCHMI y HCcliefoBaTeNneil 10 CUX op
HET €IUHOIr0 MHeHHus. Uucio OJ'IGI[GHCHPIIZ, BBLACIACMBIX PA3JIMYHBIMU HUCCIICAOBATCIIAAMU,
KoJIe0JaeTCs OT OIHOI'0 1O CEMH B 3aBUCUMOCTHU OT KPUTCPHUCB, KOTOPBIC NPUMCHAOTCA IJIA
ux BeiAeleHus. B Hadane XX Beka Ha YMCJIO BbIICISIEMBIX Ha TCPPUTOPHUU FOI)HOFO Anras
OJICICHCHUI BiWsIA AOMUHHUDPYIOIasds B TO BPEMs TCOPHUA O YCTBIPCX O6I_I_ICHJ'IaHeTapHLIX
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noxojofanuax. B pesynbrare Ha AsTae HaXOAWIU CIIEbl YETHIPEX OJICACHEHWI: TIOHII,
MUHJIEIb, pucc, BIopM. O00011as pe3ynbTaThl CpeJHEMACIITAOHON Te0OTHYECKONH CheMKHI
peruona E.B. JleBaTkuH 000CHOBaJI MaKCUMaJIbHOE OJIICHEHHE BEPXHEW YacCTH HIKHETrO
IJICMCTOIICHA, O/THAKO B T€ BPEMEHa BeCh IJIEHCTOIIEH COOTBETCTBOBA 00bEMY HBIHEITHETO
HeoruieiicToleHa. Takye OH BBIASIWII J1BA OJIEACHEHUsI BEPXHEro IICHCTOLEHA, HAa3BaB UX
[IEPBBIM U BTOPBIM IMOCTMAKCUMAIbHBIM OJIEACHEHUSMU.

OnHako mocrne co3gaHus OOIIel MEeXAyHApOAHON XPOHOCTPATUTPa(UUECKONM IIKAIBI
YETBEPTUYHOI'O MEPUO/Ia, OCHOBAHHOM HAa MOPCKHMX M30TOIHBIX CTaJusX, CUTYyalHs C IO-
HHUMaHHMEM TIe0JIOTMUECKOro pa3Butusi lopHoro Anras u3MeHujach. PervoHanbHble CTpa-
TurpauyecKre HMCCIEIOBAHUS Hadalu TEePeXOJUTh OT MOCTPOCHHHM C YEeThIPEX3BEHHOM
ANBIUICKON MIKAJION Ha OKEAaHMYECKYIO IIKaITy, B KOTOPOH YHCII0 TI00ATBHBIX MOXOIOMaHHIMA
okazanoch Oonee necsatu. KonnuecTBO JETHUKOBBIX TOPU30HTOB B PErMOHATBHBIX CXEMaxX
Hayayo yBeJluuyuBarbes. JleHcTBOBaBIIas 1O HedaBHEro BpeMeHu cxemMa b.A. bopuco-
Ba IpeaycMaTpuBaia CeMb JICAHUKOBBIX ropu3oHTOB. CormacHo HOBbIX OSL-mar oxono
165 toIc. et [AraroBa u np., 2023] cpeqHeueTBEpTUYHBIE BOAHO-JIEIHUKOBBIE OTIOXKEHUS
JIMAarHOCTUPOBAHbI Ha IOro-3amnajHon okpamHe YUyiickoil KOTI0BUHBI. Bo3pacT nmocnennero
OJIC[ICHEHUs B paiioHe, MpUJIeralieM K HACEJICHHbIM MyHKTaM UuOuT u AxTaii, ompese-
JIeH B MeCKax MPUICAHUKOBOTo 6aparanbckoro ozepa BpemenemM MUC-2 [3oapHUKOB | Jp.,
2023]. AHanoruyHsle JaHHbIE NOJYYEHbl U3 IIECKOB JIEIHUKOBO-TIOAIPYIHOIO 03€pa B BOC-
ToyHOM yacTu Yyiickoil Biagunbl okojo 20 Teic. et [Zolnikov et al., 2025]. Takum o6pazom,
BO3pacT YMOUTCKOTO TOPU30HTA IO HOBBIM T€OXPOHOMETPUYECKUM JAHHBIM COMOCTABISETCS
¢ LGM (mocneanuii IeAHUKOBBIA MAKCUMYM) M COOTBETCTBYET UETBEPTON CTYIICHH BEPXHETO
HEOIUICHCTOIIEHA POCCUICKON cTparurpaduueckoil mkanbl. [y Toro, 4To0bl TOATBEPAUTH
CylllecTBOBaHME Tpex oiyieaeHeHui cxembl E.B. JleBsiTkrHa ocTaercs reoXpoHOJOTHYECKU
000CHOBATH MEPBOE MO3THETIICHCTOLIEHOBOE OJICJICHEHHE.
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BEHTOCHbIE ®OPAMWUHU®EPDI 3ANAAHON YACTHU
BOCTOYHO-CMBUPCKOIo MOPA B rOJIOLIEHE

E.C. HoeuxuHa, A. bo4kapes, E.A. lyces, A. A. Kpbinos

BHWWOkeaHeeonozus, CaHkm-llemepbype, khelizaveta@yandex.ru

Marepuanom Juist UCCIEI0BaHUS MOCIY>KHUIIN JIBE KOJOHKHU JOHHBIX ocankoB (MC-2012
u MC-2036), oToOpaHHBIX MPU HMOMOIIY T'PAaBUTALMOHHONW TpyOKHu. PaGoTel nmpoBonuiucek
B pamkax «lIporpaMmbl rocyaapcTBEHHOIO I'€0JIOTMYECKOro KapTorpadgpupoBaHUsl Teppu-
TOPUM M KOHTHHEHTalbHOro Imeibda Poccuiickoii @enepamun macmrada 1:1 000 000»
OI'bY «BHMMOkeanreonorus» B 2020 . Ha HOC «Muxaun ComoB» (yiuctel S-57, S-58).
MC-2012: 74,7673 c. u1., 161,5283 B. 1., mryouna mops 37 M, anuHa kepHa 171 cm. MC-2036:
75,4006 c. 1., 167,1155 B. 1., mmyOuna Mopst 65 M, quHa kepHa 119 cm.

B u3ydeHHBIX KOIOHKaX OEHTOCHBIE (opaMUHU(EPhl BCTPEUAOTCs IO BCEH JJIMHE, BU-
JI0BOI cocTaB 0ObIYEH JJIs 1IeNb(a ceBepHbIX MOpPE U TOBOPUT O TOJOLEHOBOM BO3pacTe
U3YUYCHHBIX OTJIOXKEHUH. OCHOBY KOMILIEKCA COCTABIIAIOT BU/Ibl, XapaKTEPHbIE JUIs BHYTPEH-
HEro MEJIKOBOJHOIO Ieib(a, U COIOHOBATO-BOJHBIE BUAbI. [l1aHKkTOHHBIE (hopamuHHUpEphI
B M3yUYEHHBIX 00pa3lax OTCYTCTBYIOT.

B paspese komonku MC-2036 mpocnexuBaeTcsl BAMSHUE Ha JAHHBIA paliOH PEYHOro
CTOKa pa3HOM CTENEHN MHTEHCUBHOCTU. B HyxHeM uHTepBaiie 94—117 cm kononku MC-2036
MaJIOUYMCIEHHOCTh COO0IIEeCTBa, HU3KOE BUIOBOE pa3zHo0Opa3ue, JOMUHUPOBAHNE BUIA-OII-
noprynucta E. clavatum u Buza, XapakTepHOro il ONpecHeHHbIX ycioBul E. incertum,
MO3BOJIAIOT CJIENaTh 3aKJIIOYEHUE O HECTAOMIIBHBIX OJIMTOTPO(HBIX YCIOBUSX C CHIIBHBIM
onpecHenueM. Ero cmensietr uarepsai 53—88 cM ¢ cooO11eCTBOM, XapaKTepU3YIOLIUMCS Bbl-
COKOM YHCIIEHHOCTBIO ¥ BUZOBBIM pa3zHooOpaszueM. lomunupyet Cassidulina reniforme, Bun
BHYTpEHHEro 1ienb(a, yBennunpaeTcs ynuciaeHHocTh Islandiella helenae. Taxke equHUYHO
HPUCYTCTBYIOT TEIUIOBOAHBIN BUJ popamunudep Asterillina pulchella 1 MHOrOUNCIEHHBIE
PaKOBHHBI JIByCTBOPUYAThIX MOJIITIOCKOB. VX0 M3 3TOro MOXKHO IIPEIIOI0KUTH CyIIECTBO-
BaHME TEMIIEpaTypHOro ONTUMyMa BO BpeMs (hopMUpOBaHuUs 3TOro uHTepBaga. OCHOBHOE ke
SJIPO KOMILJIEKCAa COCTABIISIIOT COJIOHOBATO-BO/IHBIE BUbI — Haynesina orbiculare, Elphidium
incertum, Elphidiella groenlandica, Ammotium cassis u apyrue. YTo oTpaxaeTr CUIbHOE OMpec-
HSAIOLIEE BIUAHUE PEUHOro cToka. [lanee uner nepexonuslii uurepsai 4047 cMm, B KOTOpOM
00111251 YMCIEHHOCTh U pazHooOpasue popamMuHupep COKpaIaeTcs, a IPUCYTCTBYIOIINE BUIbI
SIBJISIFOTCS TOKA3aTENIMU COJIOHOBATO-BOJIHBIX U HECTAOMIIbHBIX ycaoBuil. UnTepBan 26-38 cm
XapaKTepU3yeTCsl BICOKON MPOAYKTUBHOCTBIO ATJIAHTHYECKUX/TUXOOKEAHCKUX BOJ U CE€30H-
HBIM [IPUCYTCTBUEM MOpPCKOTo JibAa (Bbicokas nons Islandiella helena). Bepxuuit unrepsain
6—20 cM mpeAcTaBiIeH UCKIIOUUTENIBHO arrIlOTUHUPOBAHHBIMU (pOPMaMu. ITO XOJIOIHOBO-
JTHBIN KOMIUIEKC, XapaKTEPHBIN JI151 COBPEMEHHOI'0 BHYTPEHHETO apKTUYECKOTO Ienbda.

B konoHke, pacnionoxkeHHo# Onnxe k 6epery, MC-2012, Ha mpoTsKeHUH BCETo pa3pesa
10 80-90% cayHbl npencTaBIeHbl MEJIKOBOIHBIMHU, COJIOHOBATO-BOJHBIMHU U 3CTyapHO-JIa-
ryHHBbIMH BuZiaMy. CyIleCTBEHHYIO JJOJIIO BO BCEX TOPU30HTAX COCTaBIsAET Ammotium cassis
(1o 60% B HIKHUX TOPU3OHTAX), SCTYapHO-JIATYHHBIA BUJ, BBIICPKUBAIOLINMA ONpECHE-
Hue 10 17 npomwiie u oburtarommii Ha yOuHax 5—27 M. Jlumb B BEpXHUX FOpPU30HTaX
(90-0 cm) mpucyTcTBYIOT 1Iesib(OBbIE BUIbI, B COBOKYITHOCTU cocTaBisisi He Ooiuee 20 %
B KOMIUIEKCax (popaMuHudep, 4TO OTpakaeT MOBbIICHUE YpOoBHs Mops. [Tpu 3TOoM npozon-
KaroT JOMUHUPOBATH COJIOHOBATO-BOAHBIEC BUJIbI, (PUKCUPYS MPOAOIKAIOIUICS 3HAYUTEIb-
HBII IPUTOK MPECHBIX BOJ B paiioH McCIeI0BaHuUs.
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CPEAHE-NO3AHEYETBEPTUYHAA CTPATUITPAOUA N YCNTIOBUA
OCAAKOHAKOIUIEHNA B HOPBEXKCKOM MOPE NO AAHHbIM
NMAJIEOMAPKEPOB

E.A. Hoeudukoea, J1.J1. lémuHa, . I1. Cmapodsbimoea, A.I. Mamynb,
M. [. KpaewuwuHa, M.T1. Yexoeckas, H.C. OcbkuHa, J1. A. Jlo3uHcKasi,
C.B. CnomHmoK, A. C. ConomamuHa, K. C. Skumoea

UO PAH, Mockea, enovichkova@ocean.ru

KoMneke ceIMMeHTON0rn4eCKiX, TEOXUMUYECKUX U MUKPOMAJICOHTOJIOTUYECKUX Me-
TOZI0B TO3BOJIWJI U3YYUTh U COMIOCTABUTH IATh HOBBIX Pa3pe30B JOHHBIX OTIIOKEHUN Ha Cy0-
MepUIHOHAIBHOM Npoduie oT 1eHTpa k cesepy Hopexckoro mops. CoBMECTHBIN aHAIN3
pacrpeielieHusl Marepuana JIEOBOrO Pa3HOCa, MOJSPHBIX/CyOnonapHbIX (opamuHudep,
KapOOHaTa Kajblius, OPraHUYECKOrO YITIEpPO/a, a TAKKe 3auceil HenpepbIBHOIO reOXUMHYe-
CKOI'O CKaHMPOBAHUS KEPHOB BBISBUII YEPELOBAHUE CPEAHE-TI03AHEUETBEPTUYHBIX JIEHUKO-
BbIX U MEXJICAHUKOBBIX UHTEPBAJIOB 3a nocieanue 260 Teic. et [HoBuukosa u ap., 2024].
Kononku nonnbix ocaakoB AMK-5188, -5189, -5190, -5191 u -5536 Obuiu otoOpansl B 62
u 68-m peiicax HUC «Axagemuk Mcrucnas Kennpbimy» (2015 u 2017 TT., COOTBETCTBEHHO)
B HopBekckoM Mope ¢ OMOILBIO YIapHOM I'pyHTOBOM TpyOKu Oosbioro nuamerpa. Ocanku
HCCIIEyEMbIX KOJIOHOK IIPEJICTABICHbl B OCHOBHOM HEPAaBHOMEPHO YEpPEAYIOLIUMUCS aJIeB-
PHUTOBO-IIETUTOBBIMU MJIAMU KOPUYHEBBIX U CEPBIX OTTEHKOB.

ITo Bcemy cyOMepuIMOHAIBHOMY MNPO(GUI0 OTMEUEHBl MPOTUBOMOIOKHBIE TPEHIbI
B M3MEHEHMU OMOTeHHBIX (TerioiaroOuBbie BUIbI hopamuHudep u comepxanue CaCO3)
u muroreHHsix (IRD, otHomenus Ti/Ca, Al/Ca u Zr/Ca) naneomapkepoB 1 UX aCHHXPOHHOE
yeperioBaHue. B MexiieTHUKOBbIE NIEPUO/bI Oosiee OIaronpHusTHBIE YCIOBHS CPeJibl 0CAAKO-
o0pa3zoBaHMs CIOCOOCTBOBAIM POCTY U JaKe MpeodaajaHiI0 OMOreHHbIX KOMIIOHEHTOB, YTO
oTpa3uiiock B Bozpactanuu coaepkanust CaCO3 Ha GoHe pe3Koro COKpalieHus JMTOreHHbIX
nokaszaresiei. Harpotus, B nepuozs! OX0J0JaHUS YCUIMBAJIOCH IOCTYINIEHUE TEPPUTEHHO-
ro marepuaia, koropoe mapkupyercs nukamu IRD, Ti/Ca, Al/Ca u Zr/Ca, naubosnee Bblpa-
KEHHOE B ocajikax, chopmupoBaHHbIX B epuoasl MUC 6 u 8. IHTeHCHBHOCTB MOCTYIICHUS
TEepPPUTreHHOTo Marepuana Oblia 6osbiie Bo Bpems oneneHenuidt MUC 8 u 6 o cpaBHEHHUIO
¢ snoxoi oneaeHeHnss MUC 4—2 B eHTpaJIbHBIX U CEBEPHBIX pailoHax HopBexxckoro Mops.
o reoxumuueckum nokaszaressimM (Fe/MS u Mn/Fe) npoueccs! AuareHeTHYECKoro npeoodpa-
30BaHUs 0CaJIKa aKTUBUPOBAJIUCH BO BPEMs JIEAHUKOBBIX 30X, KOTOPBIM IPEIIECTBOBAIN
NIepUObl NHTEHCUBHOI'O HaKOIIeHUs aBToxToHHOro OB Bo Bpems MexcraauanoB. Haubonee
BbIpaKEHHAas peloKc-CTpaTu(uKaus ocagouHoi TonM Habmoaanack Ha rpanunax MUC
7/6 n 5/4.

Paboma evinonnena no npoexmy PH® Ne 25-27-00123, https://rscf-ru/prjcard int?25-
27-00123.
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M3MEHEHUA PACTUTEJIbHOCTU U KIMMATA HA NOBEPEXbE
ANOHCKOIro MOPA B NO3AHEM MJIENCTOLLEHE U TOJIOLLEHE
HA OCHOBE NMAJIMHONTOITMYECKOIO AHAJIN3A
MOPCKUX AOHHbIX OCAAKOB

KO. B. Hoeocénoea, C.A. lopbapeHKo
TOU ABO PAH, Brnadusocmok, rybiakova@poi.dvo.ru

SInoHCcKoe MOpe MMEeT YHUKaJIbHOE Teorpaduyeckoe MojaokKeHue, Tak Kak, HaXOIUTCs,
BO-IIEPBBIX, HA CThIKE A3MAaTCKOr0 KOHTHMHEHTa M THXOro oxeaHa, W, BO-BTOPBIX, B JBYX
KJIMMaTHYeCKuX 30HaX. [10aToMy 3TOT 00BEKT mpejacTaBiseT OONBIION MHTEpec A Ma-
JICOKJIMMAaTUYECKUX HCCleoBaHui. llenp Hamero uccieqoBaHHs — BOCCTAHOBUTH HCTO-
PHIO Pa3BUTHUS PACTUTEIBHOCTH Ha MoOepexbe SIMOHCKOro MOps B CBA3HM C M3MEHEHHUSAMU
KJIMMaTra B IO3JHEM IUICHCTOLIEHE U TOJIOLIEHE Ha OCHOBE IMAJIMHOJIOIMYECKOIO aHaJn3a
JIATUPOBAHHBIX MOPCKUX OTIOKEHUH. B OCHOBY pabOThI MONOKEHBI PE3yIbTaThl U3YUECHUS
TpeX IIyOOKOBOIHBIX KOJIOHOK (400 po0) ¥ MOBEPXHOCTHBIX OTIOKEHHUH U3 pa3HbIX yacTen
Snonckoro mops. [1o gaHHBIM KJTacTEpPHOTO aHaIM3a MOBEPXHOCTHBIX MPOO MbI BBIICIHIH
TPH CIOPOBO-TIBIIBLIEBBIX KOMILJIEKCA!

1) komIuIeke ¢ mpeoliaaHueM XBOMHBIX MOPOJ: ellb, MUXTa, cocHA (paiioH Tarapckoro
IIPOJIMBA);

2) KOMIUIEKC C mpeoOsiaflaHueM eld, MUXThl U 1y0a (MarepukoBblii ckioH [Tpumopks
U paiioH BO3BbILIEHHOCTH [lepBenen);

3) KomIuIeKc ¢ mpeoliagaHueM COCHBI, ay0a 1 enu (pailoH MOABOAHOM BO3BBIILIEHHOCTH
Smaro).

OTH pe3ynbTaThl HAIVISTHO MOATBEPXKIAIOT, YTO MbUIbLYY 1y0a B Y4eTBEPTUYHBIX OCAAKAX
SInoHCKOro Mops ClIeAyEeT pacCMaTpUBATh KaK MHAUKATOP TEIUIbIX KIMMaTUYECKUX YCIIOBUM.

MpbI poBeNu MaTMHOIOTHYECKUH aHanmu3 KooHkH LV 32-33 (MomHOCTh ocaka 822 cm),
LV 53-23-1 (757 cm) u LV 53-27-1 (760 cm). Haubonpmuii uHTEpEeC MpeaCTaBIsIeT 3aKCh
kojoHKM LV 53-27-1, Tak Kak OHa O4YE€Hb XOPOILIO OTPAKAET W3MEHEHUS PaCTUTEIbHOCTH
U KJIMMara B no3aHeM meicrouene u rogoueHe (MUC 1-5). Mbl cpaBHWIM MOTYYEHHYIO
IIOCJIEZIOBATENILHOCTh KIMMAaTHYECKUX W3MEHEHUI, OCHOBAaHHYIO Ha JIaHHBIX IO INbUIBIIE,
C XOpOUIO WM3BECTHBIMM THICSAYEIIETHUMU HM3MEHEHUSMU KJIMMAaTa CEBEPHOIO IOJIyIIapHs
(Hdancrop-Omrep unrepcraguanamu JJOM) u koneOGaHUSAMH aKTUBHOCTH JIETHETO MYCCOHA
B Bocrounoit Aszum (Cheng et al., 2016). PacnpocTpaHenne MIMpOKOIUCTBEHHBIX JIePEBbEB
BO BpeMst MUC 5 cBuzerenscTByeT 0 ObICTpPBIX noTeruieHusx B reuenue JJOU 24, 21 u 19,
KOTOpBIE COMIACYIOTCS C BBICOKOM MHTEHCHUBHOCTBIO JIETHETO MyccOoHa BocTouHoi A3um.
VYBenuueHue MpoLEeHTHOro conxepkanus ayda Bo Bpemss MUC 3 cBuueTenbcTByeT O 3Ha-
YUTEIbHBIX NoTeruieHuax 60, 54, 47 u 38 ThIC. 1. H., KOTOPBIE KaK MPABUJIO ITPOUCXOIUIH
Ha (hOHE YCUIICHUs JIETHET0 MyccoHa U koppenupytot ¢ JJOU 17, 14, 12 u 8 coOTBETCTBEHHO.
Pacnpocrpanenue obXy U TEMHOXBOMHBIX OPOJT 0K0JI0 55, 48, 39 1 30 ThIC. 1. H. IOKA3bI-
BaeT HACTYIUICHUE XOJIOIHBIX KIMMAaTUYECKUX YCIOBUM, KOTOPbIE MPOU3O0ILIHN Ha (JOHE OUEHB
cy1ab0ii MHTEHCUBHOCTH JieTHero MyccoHa. Ha py6esxe MUC 3-2 okos10 29 ThIC. J1. H. Habm0na-
J0c¢k OBICTpOE MOTEIUIEHUE Ha (JOHE yCUIIeHUs JIeTHEro MyccoHa Bo Bpemsi IO 4. B MUC 2
npeo0J1aaliy el U COCHBI, B CBA3U € XOJIOJHBIMH YCIOBUSAMU, OIHAKO Ha 0011eM (OHE OX0-
JIOZAHMSL, TIBUIBLIEBAs 3alIMCh YKA3bIBAET HA MOTEIUIEHUE 23 ThIC. JI. H., KOTOPOE COIVIaCyeTCs
C YCWJIEHHEM aKTMBHOCTH JIETHETO MyccoHa U Koppenupyer ¢ JIOU 2. Okono 16 Teic. 1. H.
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IIPEUMYIIECTBEHHO Mpou3pacTain 0epesbl U oiibXa. PacnpocTpaHeHue mMupoKoINCTBEHHbBIX
nopoA 14,7 ThIC. J1. H. CBA3aHO C MOTEIUICHUEM U KOPPEJIUPYET C YCUIICHUEM MYCCOHA.
Paboma evinonnena npu noooepoicke 2oc. memor Ne 124022100084-8 Munobpnayxu P®.
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3AKOHOMEPHOCTU PACMNMPEAENEHNA BEHTOCHbDIX
OOPAMUNHUNOEP B MOBEPXHOCTHbIX OCAAKAX
U UX POJIb ANA PEKOHCTPYKLUU NANEOYCNOBUN
B WWEJIb®OBbIX KOJIOHKAX MOPA JIANTEBDIX

S.C. OecensH’, E.E. TandeHkoea™ 2, H. 0. MumpogbaHoea’, B. B. CMupHoea’ ?

"TWH PAH, Mocksa, yaovsepyan@yandex.ru
2 Mry, seoepagpuyeckuli pakynsmem, Mockea

Jlnst Mopst JlanTeBbIX MPOBEJEH MOHUTOPUHI KOMIUIEKCOB OEHTOCHBIX (popamuHHpep
B IIp0OaxX MOBEPXHOCTHBIX 0CAIKOB. J[aHHbIE ObUIM MOJIYYEHbI B XOI€ CEMHU POCCHICKO-Tep-
Manckux skcneaunuii « TPAHCAPU®DT» B nepuon ¢ 1993 mo 2013 rr. Mukpodoccunuu
MOJICYUTHIBAJIMCH BO Ppakuuu >63 MKM. B pesynbrare conmocTaBieHus pacnpeeneHus BU-
JIOB CEKPELIMOHHO-U3BECTKOBBIX (popaMuHH]ep B 3aBUCUMOCTH OT (DaKTOPOB Cpebl ObUIN
BBIJICJIEHBl 9KOJOIMYECKUE Tpynmbl. B KkauecTBe OCHOBHOro (akropa paccMaTpUBaeTCs
MHTCHCUBHOCTb BIIMSHUS CUOMPCKUX PEK, BBIPAKCHHAs B CUJIBHOM ONPECHEHUU IOBEpPX-
HOCTHOTO cJiod BoA Mops JlanteBeix. JlaHHas KapTUHA XapaKTepHa Uil OKpPAaUHHBIX MOpen
Poccuiickoit ApKTHKH.

['pynna MenkoBoHOTrO 1Ieib(a BKItOUaeT B ce0st BUJIbl, yCTONYMBBIE K TOHMKEHUIO COJIe-
Hoctu: Elphidium incertum, E. bartletti, Haynesina orbiculare, Buccella frigida, Elphidiella
groenlandica, Polymorphina sp., Guttulina sp. Onnoprynuctuaeckuii Bun Elphidium clavatum
BCTPEYAETCS MPAKTUYECKU TOBCEMECTHO, HO OOJIbLICH YUCICHHOCTH JIOCTUraeT Ha MEJKO-
BoJbe. OH TUIIMYEH JUIsI CTPECCOBBIX YCIIOBHH, CBA3aHHBIX C CE30HHOCTBIO B MOCTYIJICHUN
MUTATENIbHBIX BELECTB, BHICOKUMHU CKOPOCTSAMH CEAMMEHTAIMY U MyTHOCTBIO BOJI.

B paiione cpennero menbda ¢ rmyobunamu 40-60 M ¢ He3HAUUTENbHBIM BIUSHUEM PEK
npeobnanatot Pyrgo williamsoni, Nonion labradoricum, Elphidium subarcticum, Stainforthia
loeblichi, Quinqueloculina spp., Eoeponidella pulchella. 3t Buapl 3a4acTyI0 MPUYpPOUCHBI
K 30HE MOBBIILIEHHON NPOJYKTUBHOCTH HAa TPAHULIE TAIOIIETO JIbJA.

K rpynne BHemHero mienbpa M KOHTUHEHTAJIbHOIO CKJIOHA, 7€ PEYHOE BIMSHUE
MPAKTUYECKH HE 3aMETHO, OTHOCATCS BUIbI Melonis barleeanus, Astrononion gallowayi,
Cibicides lobatulus, Islandiella norcrossi, Stainforthia feylingi. OHM SBIAIOTCS TUIIMYHBIMU
NIPEJCTaBUTENIAMU apKTUYECKON (payHbl, OOMTAIOIMMH JlaXke B ITyOOKOBOJHBIX paiioHax
Cesepnoro Jlenosuroro okeana. K stoii rpymnme Taxoke cienyer ornectd Bun Cassidulina
neoteretis, CBA3aHHBIA C BOJAAMU ATIAHTUYECKOTO MPOMCXOKICHUS HAa KOHTHMHEHTAJIbHOM
ckioHe EBpasuu. B 30He BHemHero menb(a JoCTUraeT cBoei MakCUMalIbHON YUCIEHHOCTH
elle OJIMH XOJIOJHOBOIHBIN apKTUUECKHi onnoptyHuctuueckuit Bua C. reniforme.
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B KomoHKax MOPCKHMX OCaJIKOB Ha BHEIIHEM U CpeAHeM Hienbde mops JlanteBbix co-
obmectBa hopamuHudep CMEHSIOT APYT APYyra B COOTBETCTBUU C ATAlaMU MOCIEIEAHUKO-
BOIl TpaHcrpeccuu. [l Ha4aJIbHOM CTaJuU 3aTOIUICHUS XapaKTEPEH 3CTyapHbI KOMIUIEKC
¢ mpeoOnagaHueM pelKUX Ab(GUANNI; BTOPOMY 3Tally 3aTOIUIEHUS COOTBETCTBYET Oosee
pa3sHoo0pa3Hoe cOO0IIECTBO MEJIKOBOIHOTO IIeNIb(]a; B KOMILJIEKCE TPETHEro JTara 3aTorie-
HUSI OSABJISIIOTCS O0J1ee ITyOOKOBOIHBIE BU/IbI; HA BHEIIHEM IIeNIb(e OTMEUAeTCs YeTBEPThIN
9Tal CTAaHOBJIECHUS HOPMaJbHO-MOPCKHMX YCJIOBHUI ¢ IpeobiajaHueM BUIOB, HE MEPEHOC-
IIMX PEYHOE BIIUSHUE.

Hccneoosanue gvinonneno 6 pamkax epanma PH® Ne 25-27-00312.

MUWKPONAJIEOHTOJIOT'MYECKUE UCCJNIEAOBAHUA
HOBbIX PA3PE30B BOPEAJIbHON TPAHCIPECCUU
3VUMHETO BEPEIA BEJIOITO MOPA

A.C. OecensH', E.E. TandeHkoea’ ?, 0. B. PydeHko?,
H.E. 3apeuykas® 4, A.KO. CmenaHoega®

"ITMH PAH, Mockea, yaovsepyan@yandex.ru
2 Mry, seozpagpuyeckuli pakynsmem, Mockea
30ry um. U.C. TypeeHesa, Open
4UI PAH, Mockea
STIMH PAH, Mockea

B xo011€ MUKpOIaneoHTOIOrMUECKOro UCCIIe0BaHus pa3pe3oB 3umHero 6epera bemoro
Mopsi ObLITH MOJTyY€Hbl HOBBIE JJAHHBIE O Pa3BUTHH MOPCKOM OOpeanbHOM TpaHCIPecCuu, co-
OTBETCTBYIOILIEH 110 BPEMEHU OKOHYAHUIO MOPCKO#M n3otonHoil ctanguu (MUC) 6 u nepsoit
nosioBuHe MUC 5. ®opamunudepsl, 0CTPaKoIbl, CIIOPHI U MbUIbLA U3YYE€HBI B OEPEroBbIX
paspesax Ymemenckuii, Konenropse, Epmnxa, Maiina u Tonctsiii Hoc, 1715 KOTOpBIX Tak-
e OBbLIO MPOBEJEHO ONTUKO-JIIOMUHECIIEHTHOE JatupoBaHue. [lepBble HAXOAKHM MOPCKHUX
MHUKPOGOCCUIINIA TO3BOIMIN HIPUMEHHUTDH Mal€0IKOIOITMYECKUN METOA JJIsi PEKOHCTPYKIIUU
YCJIOBUW OKPYKarOLIEN CPE.bI.

Haunbonee MmHorouncieHHbl 6eHTOCHBIE (hopaMUHU(EPHI B aJT€BPUTUCTHIX TIIMHAX HUK-
Heil yacTu pa3pe3oB. OHU MpeCTaBIeHbI ABYMsI TpYIIIaMU: 31b()UIIMyMaMu, IEPEHOCAIIMMU
OIpeCHEHUEe OOUTATENSIMU MEJIKOBO/bs, M KAaCCUIYIMHAMH, OTHOCALIMMHUCSA K HOPMAaJbHO
Mopckoil (hayHe. Haxonku octpakos npencTaBlieHbl HECKOJIbKUMU BUJAMU, XapaKTEPHBIMU
JUIsl yAAJICHHBIX OT Oepera paiiloHOB CPEHETO U BHEILHETO 1Iesib(a apKTUIECKUX MOpEii.

W3 coOTHOIIEHUS HKOJIOTUYECKUX TPyl MUKpo(OoCCHIuil clieayer, 4yTo B Hayane 0o-
peasbHON TPAaHCIPECCHM BIOJNb 3MMHEro Oepera CyllecTBOBaJ apKTUUYECKUN JI€JOBUTHIN
6acceitn ¢ mryounamu 6onee 50 M. OH pacrnonaraics Hemajaeko oT Oepera M XapakTepu-
30BaJICA JOCTATOYHO BBICOKMMHU CKOPOCTSMHM OCaJKOHAKOILIeHUsA. B acconumanuu BOIHBIX
HaJIMHOMOP( BCTpEUYEHbI NPECHOBOJAHBIE KOJIOHMUAJBHBIE BOAOPOCIH pONOB Pediastrum
u Botryococcus NoATBEPKAAIOIINE 3HAYUTEIBHOE ONPECHEHUE TIOBEPXHOCTHBIX BOJ U CTpa-
TUPUKALMIO 32 CYET MOCTYIJICHUS TalbIX JIEJHUKOBBIX BOJ, a TAaK)Ke HAJMYUE MPOAOIIKH-
TEJILHOIO CE30HHOI0 JIE0BOI0 IIOKPOBaA.

Tem He MeHee, HAXOJKU LUCT MOPCKUX aBTOTPOodHbIX tuHOodnaremar Operculodinium
centrocarpum u Nematosphaeropsis labyrinthus B pa3pe3e VYIIEMEHCKHMH, a Takxke
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IUTAHKTOHHBIX opamunudep suna Turborotalita quinqueloba n 6eHTOCHBIX popamuHudep
Buna Cassidulina neoteretis B pazpezax Maiiga u Toncteiii Hoc MOryT cBHIETENBCTBOBATH
0 BO3MO)KHOM ITPOHMKHOBEHHUH MOJIIOBEPXHOCTHBIX aTJIAHTUYECKUX BOJ BO BpeMs Oopeab-
HOW TpaHCIpeccuu B pailoH 3uMHero Oepera.

[Tecuanble coMCThIE TONIH, IEPEKPBIBAIOIINE NIMHBI, (POPMUPOBATHCH, TIO-BUIUMOMY,
y’K€ Ha CTaJIuu Perpeccuu B MPUOPEKHOM 0OCTaHOBKE, TaKUE OCAJIKHU XOPOIIU JUIS IpO-
Benenuss OCJI marupoBaHusi, KOTOPO€ NOATBEPAWIIO IO3JHEHEOIUIEMCTOLICHOBBII BO3pacT
OTIOKEHUH [3apenkas u ap., 2023].

Hccneoosanue svinonneno 6 pamxax memsl 2oczaoanus ' MMH PAH.

Jluteparypa

1. 3apeyras H.E., Tanoenxosa E.E., Oscenan A.C., Pyukun M.B., Bapanog []. B., Pyoenkxo O.B., Cmenano-
6a A. FO. TlepBbie naHHBIC 0 TajeoreorpapuIeckux 00CTaHOBKAX M XPOHOIOTHH TTOCICAHETO MEKITCTHIKOBbS
Ha 3uMHeM Oepery beoro mopst // Jloxnaner Akanemun Hayk. Haykm o 3emie, 2023, T. 512, Ne 2, ¢. 152—158.

KYJIbTYPHAA AVUHAMUKA BEPXHEIO NMAJNIEOJIUTA CTOAHKU PAXAT
B YCNNOBUAX NANIEOSKONNIOMTMYECKO TPAHCOOPMALIUU LGM
B MPEATOPbAX CEBEPHOIO TAHb-LWWAHA (KA3AXCTAH)

A.B. Oxepenses’, E.M. CmonnHukoea? T.B. Mamupoe?, .. ®posoe?,
A.C. Tecakoe?, M. B. Cabnun®, A. M. Kynbkoe®, 3.I1. 3azoeckas’

WA PAH, Mocksa, dmit.ozherelyev@gmail.com
2Mry, Mockea, opallada@ya.ru
SUA um. A. X. MapaynaHa, Anmamai, tmamirov@mail.ru
4IMH PAH, Mockea, tesak-ov@yandex.ru, pavlentiy987@mail.ru
5 3UH PAH, CaHkm-lemepbype, msablin@yandex.ru
5Py um. A. U. lepuera, CaHkm-lemep6ype, aguacrystals@yandex.ru
"Wl PAH, Mockea, zazovskaya@igras.ru

MHorocoiiHasi CTosHKa BepXHero najeonura Paxar pacrnonoxeHa B IpeAropbax xpedra
Sannuiickuii Anaray B CeBepHoM Tsub-lllane (Kasaxcran). Paxar siBiseTcst BaXHEHIINM
MaMATHUKOM JUIs TSHBIIAHCKOTO pernoHa LienTpanbHoi A3uM, OKa3bIBAIOLIMM KyJIbTYpPHYIO
TpaHC(OPMALIMIO KAMEHHBIX UHIyCTPHUI BEPXHEr0 MaJe0IUTa B YCIOBUAX HACTYIUICHUS IJI0-
6ambHoro LGM. ITaMsaTHUK copepxuT 13 M IECCOBBIX OTI0KEHUHN U 16 KyJIbTypHBIX CIIOEB.
Jlnst pa3HbIX ciioeB ObU10 nonyyeHo TpuHaauatb AMS C14 nar, 3HaueHust Kotopbix ~28 000
19 000 nekan. n. H. IIpakTHueckH B KaKAOM U3 CIIOEB OOHApy>KEHbI Oyaru, KOCTPHINA,
YIJIUCThIE TSTHA WIK MpoKajbl. OOmIas KOJIeKIMs HaCUUThIBaeT 9267 KaMEHHBIX HaXOOK.
Crnou rpynnupyroTcst B TpU NAUKU: KOHEL] pAHHETO BEPXHETO AJIE0INTA, KOPUHBIKOUIHAS
unayctpus (~ 28 000-27 000 Hekas. J1. H.); cpeaHUI BepxHU# naneomut (~ 25 200-23 300
HEKaJ. JI. H.); HauaJjo mo3aHel nmopsl BepxHero maneonuta (~ 20 300-19 300 wekain. 1. H.).
Mexay AByMsl ITOCIIEAHUMU MauKaMu (PUKCUPYETCs Xuaryc (Coif aécca MOLTHOCTBIO OKOJIO
2 m; ~23 300-20 300 HekaJl. JI. H.), KOTOPBIN CBSA3aH C OJHUM M3 HEOIAaronpusATHBIX 3TANoB
MakcuMmyma nocienHero onefeHenus (LGM). 3HaunTenbHble KIMMaTHYeCKUe U3MEHEHUS
orMeudaroTcs okono ~24 000-23 000 Hekal. 1. H., 4TO OTPA3UIIOCh B TUTOJIOTMYECKOM U Ipa-
HYJIOMETPUUYECKOM cocTaBax JiéccoB. B nanHoM paitone LlenTpanbHoii A3un Biusaue LGM
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Ha KJIMMar, 110 BCEH BUAMMOCTHU, 3HAYUTEIBHO OTIMYaeTcs OT Pycckoil paBHUHBL. MOXHO
B 1I€JIOM TOBOPHUTH O 00JI€e CyXOM U XOJIOJHOM KJIMMAaTe B 3TO BpeMs, II0 CPABHEHUIO C T1e-
puonom MIS 3. Jlenuuku xpe6toB Tsanb-111ans He cycKanuch B JOIHMHBI, MOPEHBI JIEAHUKOB
MIS 2 3nHaunTenbHO MeHbIIE MOpeH JeqHuKoB MIS 5. Bonee Toro B MakCMMyM ITOCIIEHETO
noxosoaanus okoio ~20 500—-19 300 nekan.ji.H Ha cTosiHKe Paxar guxcupyercs cioit cepo-
BaTO-KOPUYHEBOT0 Jécca ¢ MpU3HaKaMK ouBooOpazoBaHus. B aTom cioe Obiia oOHapyxeHa
HOBas KyJIbTypa BEPXHETO NAJIEOJIUTA C TPEYTOJAbHBIMU MUKPOJIUTAMU KaK TEXHOJIOIMUECKHUM
OTBET Ha yXyAlIMBLIMECS Kiaumarnueckue ycinoBus LGM. MUKpOIUTBI MCIOIB30BAINCH
B COCTaBHBIX METATENbHBIX OPYAMAX B OXOT€ Ha TOPHBIX KOIBITHBIX (apxapoB). biuskue
aHaJIOTUM 3TOM KYJIbType OOHapyXMBaroTcsi K toro-zamaay ot CesepHoro Tsaub-lllans —
B Cpenneii Asum (Honexareim-2), Mpanckom Haropse (3ap3u, Bapsasu, Ulanunap), Jle-
BaHTe (Oxano 2, panHuil kebGapaH). [losiBIeHHE NaHHBIX KYJIBTYP MOXKET OBbITH CBSI3aHO
¢ NaHAmapTHO-KIUMATUYECKUMH U3MEHEHUSIMU M B JOCTYIE K IMUIIEBBIM pecypcam, YyTo
OTPa3WJIOCh Ha U3MEHEHUH OXOTHUYbMUX CTpaTeruii U MOOMJIBHOCTHU Jofel. B HeKoTopbix
KYJBTYPHBIX CJIOSIX (PMKCHPYIOTCS MaKCUMYyMbI MOKa3aHUI M30TOMHOIO COCTaBa yIieposa,
KOTOpBIE MOTYT CBUAETEILCTBOBATh O KPATKUX AMU30/aX I'YMUAU3ALUYN KJIMMaTa U CBA3aH-
HbIM C HUMH YBEJIMUYEHHEM pACTUTENbHOM Onomacchl. Takke M30TONHBIE COOTHOLICHHUS
Y aHTPAKOJOTMYECKUI aHAJIU3 yIlIed NOKA3bIBAIOT, YTO JJIS MOAJEP)KAaHUs OTHS UCIIOJb30-
BAJIMCh KYCTapHUKH, HO He JiepeBbsl. PayHa CTOSHKU (MOJUIIOCKH, MEJIKUE KUBOTHBIE) TAKXKe
YKa3bIBa€T HA BEPOSITHbIE KIMMAaTUYECKHUE U3MEHeHus B nepuoy LGM.

Hccneoosanue gvinonneno 3a cuem cpeocms epanma Poccuiickoeo nayunozo ¢honoa

Ne 23-18-00329

KOMMNJEKCHbBIE UCCNEQOBAHUA HOBbIX JIECCOBbIX
CTOAHOK BEPXHEIO NMAJIEOJIATA Y3bIHATALL 1-3
(CEBEPHbI/ TAHb-LWWAHb, KASAXCTAH)

A.B. Oxepenweeg’, C.H. Cedoe? A.UN. Kypzaeea?, A.H. Cumakoea’®, T. 5. Mamupoe*

WA PAH, Mockea, dmit.ozherelyev@gmail.com
2 HauyuoHarbHbIl a8moHoMHbIl yHugepcumem Mekcuxku (UNAM), Mexuko,
serg_sedov@yahoo.com
3IMIH PAH, Mockea, simak2001@mail.ru
*UA um. A. X. Mapaynara, Anmamel, tmamirov@mail.ru

Kommuieke crossHOk BepxHero naneonuta Y3piHaram 1-10 Obut otkpbiT B 2021 romy.
[MamsaTHUKM HaxonmATcs B mpeAropbsix 3aunuiickoro Anaray (CesepHblit Tsub-Illanb, Ka-
3axcraH). Packonmku 37ech BEOYTCS COBMECTHOM pPOCCHICKO-KA3aXCTAHCKOM IajeosnTH-
yeckoil skcnenuiuu Muctutyra apxeonorun PAH (Poccust) u MuctutyTa apxeonoruu
uM. A.X. Maprynana (Kazaxcran) ¢ 2022 roga Ha ctosHKax Y3biHaram 1-3. Bece crosHku
SIBJIAFOTCS. MHOTOCJIOWHBIMM C KyJIbTypaMHU PaHHErO, CPEIHEr0 M Hayaja IO3JHET0 3TaloB
BepxHero najgeonauta. CTOSHKU COAep kKaT BbIPAa3UTEIbHBI PAHHEBEPXHENAIEOIUTHYECKUN
apXe0JI0rM4eCKUil KOMIUIEKC OPUHBSIKCKOIO Kpyra. J[pyrum BasKHBIM OTKPBITUEM SIBIISETCS
oOHapy»XeHHEe KYJIbTYpbl C TPEYyTroJAbHBIMH MUKPOJIMTAMHU Havajia MO3AHEH MOPbl BEPXHETO
naneonura. PaauoymiepoaHble AaThl BCeX KyIbTYPHBIX CI0€B (MaTepuall — JpeBECHbBIN yrob)
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OXBaTbIBalOT BpeMst ~36—20 Teic. Heka. J1. H., AMS Cl4. [lamaTHUKY IPEeNOCTABIISAIOT YHU-
KaJIbHYH0 BO3MO)KHOCTB IPOCJIEJUTH MOCTYIIATEIIbHOE PAa3BUTHE BEPXHENAICOIUTUYECKUX
KyJbTyp B 3T0H yacT LleHTpanbHoil A3un. I CTOSHOK I1OJIy4€HBI IIEPBBIE CIIOPO-TIBLIbLIE-
BbIE, AaHTPAKOJIOTMYECKHUE JaHHBIE, YKA3bIBAIOIIKE B LIEJIOM HA 3aCyILJIMBbIE KIMMAaTHYECKHUE
YCIIOBHS, HO, BEPOSITHO, C OoJiee BIAXKHBIMM yCiIoBUsIMH B KoHIle MIS 3. Apunnas cpena
npearopuit Tsaub-llans npensaTcTBYIOT (OPMUPOBAHHUIO PA3BUTHIX MaJIEONOYB, YTO IMPH-
BOJIUT K MAaKpPOOJHOPOAHOCTH JIECCOBO-IIATIEONOUYBEHHON cTparturpaguu. TpaaunuoHHbIE
[IOYBEHHBIE U CEMMEHTAL[MIOHHBIE TapaMeTphl (I[BET, MArHUTHBIE ITAPAMETPbI, COJIEpKaHHE
OpPraHUYECKOro yIIIEPO/A U a30Ta, KOHIIEHTPALUA XUMUYECKUX IEMEHTOB, IPaHyI0METPHSL)
He I103BOJISIOT BBIJEINTh CTATUCTUYECKH 3HAaYMMBbIE PAa3/InyMs B MajeoaeTonucu. bomee Toro,
COBpEMEHHBIE MPOLIECChl APUIHOTO TTOYBOOOPA30BAHNUS MIPOCIISIKUBAIOTCA AaXe Ha OOIbIION
1yOuHe, 4TO HEOOXOAMMO YUHUTHIBATH HE TOJIBKO B MAJICONOYBEHHBIX, HO U B apXeoJoruye-
CKuX uccienoBanusax. OIHaKo, aHaIu3 CTPYKTYPHO-IIOPOBOM MaMATH JIECCOBO-I1AJIE0NIOYBEH-
HOM JIETONHMCU Ha MUKPOYPOBHE C MOMOIIBI0 METO0B MUKpoMopdosoruu u 3D-romorpa-
(UM MO3BOIMI IPOUUTATH KIIMMATHUECKYI0 HCTOPUIO PA3BUTHUS 3TOIO PETMOHA B (DUHAIIBHOM
wielctonene (mpumepHo nocneauue 40 Toicsd jeT). OCHOBHBIMH MHUKPOCTPYKTYpPHBIMU
najeoNnpU3HaKaMH SIBJISIOTCS OMOT€HHAs U KPUOTEHHAS IUIMTYATast CTPYKTYPBI, IOBEPXHOCT-
Hble KOpKU. Mopdomerpuueckuil aHaIu3 MOPOBO-CTPYKTYPHOU MaMSATH BJOJIb HPOQHIIL
M03BOJISIET MPOAHAIU3UPOBATH UX PACIHPOCTPAHEHHE IO IIyOMHE U BBIACIUTH OCHOBHBIC
9Tanbl pa3BUTHs JIECCOBO-NAIEONIOYBEHHON CEPUM, TO €CTh MAJEOKINMAaTHYECKON NCTOPUU
Pa3BUTHSA JaHHOTO peruoHa. Takke ObUT IPOBEEH OMOMapKEPHBIM aHAN3 C YCTaHOBJIEHUEM
pa3nuuus JOKaJIbHON PACTUTENBHON aCCOLMALUU B JIECCOBO-IIAJIEONIOYBEHHON CEPUM.
Hccneoosanue gvinonneno 3a cuem cpeocms epanma Poccuiickoeo nayunoeo ¢gponoa

Ne 23-18-00329.

HOBbIE JAHHDbIE O HEOMJIEMCTOLEEHOBbIX OTJIOXKEHUAX 3EMJIU
MPUHLUA KAPJIA (APX. LULNULUBEPTEH)

A.C. OkyHee', []. A. Conoeneea?, E.[]. Pomuyesa’ ?,
H.B. KynpusiHoea', ®.E. Makcumoe?®, B. A. puzopbee’

" BHUWOkeaHzeonozaus, CaHkm-lTemepbype, geoalex26@gmail.com
2 AAHUW, CarHkm-lemepbype
3 Creéry, CaHkm-emep6bypa

UeTBepTUUHBIE OTJIOKEHHUS [1031HET0 HeorielcTolieHa Ha 3emuie [Ipunna Kapna Bckpbl-
BalOTCA B JBYX KPYIHBIX OOHa)KEHUSX BOCTOUHOro moOepexbs. [lepBoe u3 HUX pacmona-
raercsi B F’KHOM 4acTH OCTpPOBa, K ceBepy OT Mbica [lomumionTeH U siBiseTcs OeperoBbM
oOpbiBoM 10-MeTpoBOii MOpCKO# Teppachl, npoTskeHHOCThi0 800 M. BTopoe obHaxeHue
HaXOAMTCS HA CEBEpe OCTPOBa, BOIM3KU M. MakBUTH U MpeacTaBiseT codoil 4-x kM Oepero-
BOi1 00pbIB 18—20 — MeTpoBOil MOpcKoii Teppackl. B pa3sHoe Bpems 3Tu 00BbEKThI HOAPOOHO
M3ydaianch Kak copeTckumu reonoramu — Cemesckum J1. B., Tpounkum JI. C., Tak u 3apyoex-
HbIMH HccaenoBarensmu: [Andersson et al.,1999; 2000], [Alexanderson et al., 2013]. Jletom
2023 u 2024 rona cnenuanucramu ®PI'bY «BHUMOxkeaureonorus»y u ®I'bY «AAHUN
OB MPOOIKEHBI PA0OTHI IO UX U3YUYEHUIO.
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B obnaxxennn M. [TonHUMmIOHTEH OMKMCAaHbI METKOBOHO-MOPCKHUE MECKU DEMCKOTO U paH-
He-Beiix3enbCcKoro Bo3pacta, 4To IMOATBEPXKIACT IMOJyUYEHHash ypaH-TOpUEBas JAaTUPOBKA
(~115 ThIC. 1ET) PAaKOBHH MOJUTIOCKOB, OTOOpPAHHBIX C HIKHUX TOPU30HTOB paspesa. [1o pe-
3ynpraraM (GopaMuHUGEPOBOTO aHaIM3a OBLIO BBISIBICHO, YTO ATH OTIOXKEHUS (HOPMUPO-
BaJIMCh B MEIKOBOJHOM OOpealibHOM OacceiiHe (3aluB, JaryHa), KOTOPbIA B JalbHEHIIEM
UCTIBITHIBAJI 3HAUUTEIBHOE paclipecHeHHe, OOMENIeHHe, COMTPOBOXKIAIOIIEECs OOIINUM MOX0-
noganueM. JlomonHUTENbHBIC HCCIeNOBaHUS onrcaHHoOl paHee [Alexanderson et al., 2013]
TOJILIY [IECKOB MPOrpalaliuOHHON JeNbThl MOATBEPANIN €€ cpenHe-Beilx3enbckuii Bo3pact.
N3ydenue ¢popamunHudep U3 3TOM TOIIN MOKA3aJI0 HAJTMYKEe KOMIUIEKCa C TOMUHUPOBAHUEM
SYTaJIMHHBIX BUOB, PU OOMIINU FOBEHIIBHBIX ()OPM U UX HEPAaBHOMEPHOM PACIPEICIICHUH,
YKa3bIBAIOIINX YTO OTJIOKEHUS HAKAILTUBAIKNCH B XOJIOJHOM, COIOHOBAaTOBOJIHOM Oacceiiue,
HaXOJSILIEMCsI TIOJ] BO3JICHCTBUEM PACIPECHEHHBIX BOJ U aKTUBHOIO MPUJOHHOTO TEYEHUSI.

MenkoBoHO-MOpCKHE Tecku cpeaHero-Beiixzens [Andersson et al, 2000] Taxxe ObLin
U3y4eHbl B OOHakeHUU M. MakBUTH. 3[€Ch MPOCIEKHUBACTCS KOMIUIEKC dopamuHudep,
OTIMCAHHBIN AJIs IENBTOBBIX MECKOB OOHa)keHUs1 M. [oNUIIOHTEH, KOTOPBI MepeKpPhIBACTCS
KOMILUIEKCOM C €AMHUYHBIMU MEJIKOBOJAHBIMU apKTUYECKUMH BHUJIAMU, OTPAKAIOLIUMHU XO-
noanblie ycrnoBus. OOHapyKEHHBIH BBIIIE MO Pa3pe3y BOAHO-JIECAHUKOBBINA KOMILIEKC 3aMellia-
eTcst 0onee pa3HOOOPa3HBIM, OTHOCUTEIHHO TEIUTBIM, HOPMAIbHO-MOPCKUM, METKOBOIHBIM
KOMILJIEKCOM, CBSI3aHHBIM C MOTEIIEHHEM. B KpoBeJIbHOM YacTH eCKOB cpeaHero-Belix3ens
HaiiieHbl kocTH Oenoro Measens [OxyHeB u ap. 2024 ], paauoyriepoaHblii BO3pacT KOTOPOTO
ONMU30K K BpeMeHU (POPMHUPOBAHUS ITUX OTIIOKEHUH.
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KOPPENALUA HEOMNIEUCTOLEH-TOJIOLLEHOBbIX OTJIOXEHUIA
MYP-TA3OBCKOIo MEXAYPEYbA

O.J1. OnokuHa, E. A. Cnazoda, A. O. Ky3Heuyoea
UK3 TiomHL| CO PAH, TromeHb, opokinao@gmail.com

Koppensauus omioxenuit, cnararomux I ozepHo-amnoBuansnyto teppacy Ilyp-Tazos-
CKOT'O MEKIypeubs, IPOBEJIEHA 110 PE3ybTaTaM KOMIUIEKCHBIX I€OKPHUOJIIOTHYECKUX UCCIIe-
noBanuit 2016-2022 rr. ['eonornyeckoe CTpoeHHE yBaJOB U JIOKOMH H3Y4YEHO IO KEpHY
CKBaXXMH U B PacUMCTKax, 3aJI0KEHHBIX B €CTECTBEHHbIX OOHAXEHUSX U OOpTax Kapbepa.
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B paspesax ycTaHOBIIEHBI COCTaB, CTPOCHHUE, ICHE3UC OTIIOKEHUM, BBISABICHBI CTPATUIPA-
(uueckue nepepbIBbl, KPHOI€HHbIE U MajJeOKpHoreHHble oopazoBanus. I1o pactutenbHbIM
OCTaTKaM ONpEAEICH pajuoyrIepOIHbI BO3PACT OTIAOKEHUN U NX OOTAaHUYECKHUH COCTaB.
CMeHa yBIa)KHEHHSI M TETJI000€CIeYeHHOCTH Oblila yCTaHOBJICHA 110 MOCIOMHOMY U3MEHe-
HUIO BUJIOBOTO COCTaBa PACTUTENIbHBIX OCTATKOB B TOJIOLEHOBOM ABTOXTOHHOM TOP(SHHKE.
ComnocraBiieHle MapKUPYIOLIMX 0COOCHHOCTEW TOPU30HTOB MO3BOJIMUIIO MPOBECTU UX KOppE-
JALUIO U IOCTPOUTH CBOAHBIN paspe3 Il o3epHO-amroBranIbHON Teppacsl.

B ocHoBaHMM M3y4YeHHOTo pa3pe3a 3ajerarT HUXKHeKapruHckue (4549 Tbic. 1. H.)
aJTIOBUAJIbHBIE OTJIOKEHHUSI C ICeBIOMOp(}o3aMH MO MOBTOPHO-KMWIbHBIM Jibam (ITKJT).
KpoBist ropu3oHTa Ha yBaje U B JI0KOMHE BCKPhITA HA Pa3HBIX TUTICOMETPUUYECKUX YPOBHSX,
amIuMtyaa ee cocrasisieT 14—27 M. CXoAHbIi COCTaB U CTPOECHUE OTIIOKEHUN MO3BOJIMIN
IIPEIIIONOXKUTh, YTO UX HAKOIUIEHWE U IpOMeEp3aHue, conpoBoxiasuieecss pocrom [DKII,
MIPOMCXO/INIIO Ha OIHOM YPOBHE, B YCIIOBHSIX OOIIMPHOM HONUMBI.

Ha yBajmax KapruHCKHMI TOpPU30HT C YaCTHUYHBIM Pa3MbIBOM IIEPEKPBIT CapTaHCKUMU
OTJIOKEHUSIMHU, KPOBJII KOTOPBIX TAK)KEe MMeEET aMIuMTyny B 23-27 M. B ominume ot kap-
TUHCKHX, TH OTJIOXCHUS IPEACTABICHBI Pa3HBIMU I'€HETUYECKUMM THUIIAMHU — Ha yBajax
nemoBueM c rcesromopdoszamu o [DKJI, B noykOrHax — aitoBUEM C aJlIOXTOHHBIMU PACTH-
TeJIbHBIMU ocTarkaMu (17-21 ThIC. 1. H.). DTH JaHHbIE CBUAETEIBCTBYIOT O TOM, YTO penbed
JIOJIMHBI OBbUT IEPECTPOEH B CApTAHCKOE BPEMs, B pPe3yJbTaTe KOMIICHCUPOBAHHOTO HEOTEK-
TOHUYECKOTO OIYyCKaHUS JOKOMHBI, KOTOpOE Hayanock okosio 17 Teic. 1. H. Ha yBanmax oHo
COINPOBOXK/IAJIOCh HAKOIUIEHUEM CKJIOHOBBIX oTinoxeHui ¢ IDKJI 3a cuer pasmbiBa n cHoca
OTJIOXKEHUH ¢ 6oJiee BEICOKUX OBEPXHOCTEH, B JI0XKOMHAX — TOCTENICHHBIM 3alI0JTHEHUEM aJl-
JIIOBMEM 3a CYET Pa3MbIBa OTIOKEHUN U NEPEOTIIOKECHUSA PACTUTEIBHBIX OCTATKOB, CHaYaIa
CapTaHCKHX, [103[JHEE KAPITMHCKUX. 3aBEPILIEHNE HEOTEKTOHNYECKUX ITPOLIECCOB IIPOU3OILIIO
okoyio 11-10 Teic. 11. H, €ro (PUKCUPYET MOBCEMECTHOE 00pa30BaHUE U OCYLICHHUE 03€p, J0XK-
OuH, X 3a00Ja4MBaHUe, HAKOIIJICHUE OCA/IKOB M HAuajl0 IpOMEep3aHHusl.

B ronouene passurue penseda 111 o3epHo-ammoBuanbHOM Teppackl ONpeaesisian Kojie-
0aHus KIMMAaTUYECKUX YCJIOBHUH, B LI€JIOM XOJOAHBIX, MOCKOJIBKY aKKyMYJISLHUIO OCAIKOB
conpoBoxano npomepsanue u poct IDKJI, kak Ha yBanax B MMHEpaJIbHBIX I'PyHTaX, Tak
U B HU3MHAX, B Top(dsaHukax. Ha yBanax B Hayalsie rojiolieHa OTJIOKEHHs ObUTH 3aKperIeHb
PacTUTENILHOCTBIO U CJ1a00 MOABEPrajuch JEHYJAllMOHHBIM MpoleccaM. B teruiblil atnan-
TUYECKUH MEepuoJ] Ha yBaJlaX MPOUCXOANWIO NPOTauBaHUE MEP3JI0M TOMIIM U 00pa3oBaHHe
nceBroMopdo3, B 10kOMHAX — HAKOIIIEHHE Topda, CONPOBOXKIAABILEECS €ro IPOMEpP3aHUEM,
pocToM U yacTu4HbIM IporauBanuem 1 DKIJIL.

Ha ocnoBe koppemsauuu otnoxenuit 111 o3epHo-ayuroBruanbHoi Teppacsl [lyp-Ta3os-
CKOI'0 MEXKIypeube YCTAaHOBJICHO PA3BUTHE HEOTCKTOHMYECKHUX IIPOLIECCOB B CApTAHCKUU
nepuo, a Takxke auddepeHnuanys NpupoaHbIX YCIOBUM, CYIIECTBOBABILUX B TOJOLECHE.

Paboma evinonnena Hncmumymom kpuocgepwvr 3emnu TromHIL] CO PAH 6 pamkax
2ocyoapcmeennozo 3adanus Munucmepcmea nayku u evicuteco obpasosanus Poccuiickou
Deoepayuu (mema Ne FWRZ-2021-0012).
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FPAHYJIOMETPUYECKAA XAPAKTEPUCTUKA 30J10BbIX
OTNOXXEHUIN YEPHOO3EPCKOI rPUBbI (AONIMHA PEKU UPTDILL)

H.B. OcuHueea’, U.B. Bonoz2duHa?, T.A. Nop6yHoea®, N.B. LUmuom?

" HI'Y, Hosocubupck, n_osinceva@mail.ru
2TryY, Tomck
3 OmlIrY, Omck

UepHoo3epckas IpuBa PAcIOIOKEHAa Ha IEPBOM HaANOWMEHHOW Teppace p. Mprbim
B ero cpeaneM Teuenuu (Caprarckoe [Ipuupteiiibe) u npeacTaBiseT co0oil XapaKTepHYIO
JUTS IEPUTTISIIIANIbHOM YacTu 3anagHo-Cubupckoi paBHUHBI (hopMy penbeda — yaTuHeHHbBII
XOJIM BEpEeTeHOO00pa3HOW (OpMBbI, OPUCHTHUPOBAHHBIN B CEBEPO-BOCTOYHOM HAIPABIICHUU.
N3ydenue cocTaBa OTI0KEHHUHN IPUBBI AOMOIHSAET UMEIOIIHUECS MPEICTABICHHS O TOAOOHBIX
dopmax penbeda, MOCKOIBKY OHA PACIONIOKEHA HA HU3KOM PEYHON Teppace, B OTIUYME
0T OOJIBIIMHCTBA OMHUCAHHBIX B IUTEpaType rpuB. KpoMme Toro, rpuBa BhI3BIBAET HHTEPEC KaK
MECTOOOHUTaHNUE JIIOACH ATOXH MO3AHEero naneonuTa (ctosuka Yepnoosepswe I1). Pekonctpyk-
Ul yCIOBUM OPMHUPOBAHUS TPUBBI TO3BOJIUT MOTYYUTH OTBETHI HA HEPEIICHHBIE BOMPOCHI
0 peXUME UCII0JIb30BaHUSl CTOSHKHU JPEBHUMHU JIFOJbMU U B JaJdbHEHIIEM MPOrHO3UPOBATH
HAXO0XK/ICHUE HOBBIX MAJCOJUTUYECKUX NMAMITHUKOB B JAHHOM PETHOHE.

['panynomerpuyeckuii aHaau3 30J0BBIX OTJIOKEHUM T'PUBBI MPOBEIAEH CUTOBBIM METO-
JIOM Ha ryOuHy 70 2,6 M OT MOBEPXHOCTU. BhineneHsl rpaHyinomMerpudeckue Gpaxiuu:
2,51 mm (rpy6omnecuanas), 1-0,5 mm (kpynHonecuaHnas), 0,5-0,25 MM (cpeaHenecuaHasi),
0,25-0,1 mm (menkonecuanas), <0,1 MM (aneBpo-neauToBas).

OO0pa3ubl UMEIOT JOBOJILHO OAHOPOAHBINA T'PAaHYTOMETPUUYECKHI COCTaB U MPEICTaB-
JSI0T cOO0M TUCTIEPCHYIO0 OCAJ0YHYI0 MUHEpaIbHYIO Mecyanyto nopony. Cpennuit pazmep
3epeH (Ma) uzmensiercs ot 0,059 no 0,182 mm, menuanusii pazmep yactui (Md) — ot 0,069
10 0,196 mM. OTnoxeHusi TPUBBI SBISIOTCS Y€PEAOBAHUEM MEJIKO3EPHUCTBIX U MbLIEBATHIX
neckoB (mo 'OCT-25100-2020) ¢ aBymst ropuzoHTaMu norpe6eHHbIx mnouys. ConepxaHue
MECYaHbIX YACTHI] COCTaBIsET Oosee monoBUHEI (0T 54 10 97 %); aneBpo-neanuToBoi Pppak-
uuu — ot 3 10 46 %.

Menko3epHHCThIE TTeCKH (HOPMUPOBATUCH B IEPUO/IbI aKTUBU3AIIMH H0JI0BOTO MIpoLiecca.
[Tecuanas ¢dpakuus B ux coctaBe usmensercs ot 75 10 97 %; Ma — ot 0,096 no 0,196 mm;
Md— ot 0,160 no 0,274 mm. KpuBble pacnipenieneHus: TUIIMYHbI JJIs1 IEPEBESTHHBIX S0JI0BbBIX
OCaJIKOB: BCE OHU YHUMO/AJIbHBI ¢ MUKOM B uHTepBase 0,18—0,25 MM, «XBOCTBI» KPUBOM CMe-
IIEHBI B CTOPOHY Menkux (pakuuii. [lecku oGnanarot Xopoliei nim cpeaHeid COpTupPOBKOH,
ko3 dunment coprupoki 1o I1. Tpacky (So)—ot 1,319 g0 1,958. CreneHb HEOAHOPOIHOCTH
(Cu) xonebnercs ot 2,04 (omHOpOAHBIC) 10 5,68 (HeogHOpOoAHBIE). [IbLTEBaThIC TECKN HAKA-
IUTMBAIIUCH BO BpeMsl 0cnaliieHus 30110Boro nepeHoca. [lecuanas ¢pakius B HUIX COCTaBISET
ot 54 no 74 %, Ma—ot 0,079 no 0.182 mm, Md— ot 0,120 no 0,240 MmM. B HUX TipakTUYECKH
OTCYTCTBYET KpYyMHBIi necok (He 6omee 1 %). [To cpaBHEHUIO ¢ MENTKO3EPHUCTHIMHU, TIbLIICBA-
ThIE TIECKU XYK€ cOpTUpOBaHsI (So ot 1,524 no 2,408) u neoguopoaus! (Cu ot 5,15 no 11,76).
B ropuzonTax morpebGeHHBIX MOYB HAOIIONAETCS MOBBIIICHHOE CONIEPIKaHUE aJIeBPO-TIEIH-
ToBOH (hpakuuu (10 71 %), 9TO CBsSI3aHO KaK C M3MEHEHHEM MaJCOKIMMAaTHUECKUX yCIOBUH,
TaK U ¢ mpeoOpa3zoBaHUeM 3€pPEH MO/ BIUSHIUEM OMOXUMHUYECKHUX MPOIIECCOB BHIBETPUBAHUSI.

HccnenoBanue rpaHy1oMeTpUYECKOTO cocTaBa OTIOkKeH! YepHOO3epCcKoil rpuBbI O~
TBEPXKIACT 30JI0BbIA reHe3UC ee BepxHel Toiauu. OHa CI0KEeHa MEJIKO3EPHUCTHIMU U TIbI-
JIeBaThIMH MECKaMU C XOPOIIeH WK CpefaHei copTupoBKoii. [lorpeGeHHbIE MOUBHI B IIEIOM
HACJIEAYIOT IPaHyJIOMETPUUYECKHUI COCTaB P0JIOBBIX OTIOKEHHI.
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KOMMJIEKCHbI AHAJTIU3 NPUPOAHO-KIMMATUYECKUNX YCJIOBUIA
®OPMUPOBAHUA OTNIOXKEHUIA NEAQOBOI0 KOMMJIEKCA
HA 3ANAAE AHO-UHAUTUPCKON HU3MEHHOCTU BO BTOPOI
NOJIOBUHE NO3AHEINO HEOIMJIENCTOLIEHA

E.10. Maenoea’, E. B. 3uHoebes?, O. M. KopoHa?,
M. B. QopoxkuHa', B. B. Mumyneko® *

" AAHUU, CaHkm-lNemepbype, paviovaelena759@gmail.com
2UBPUXK YpO PAH, EkamepuHbype, zin62@mail.ru, korona07@mail.ru
3SUNMK PAH, CaHkm-lTemep6ype, pitulkov@gmail.com
*MAD3 (KyHcmkamepa) PAH, CaHkm-Temepbype

B HuwxHeM TeueHuM p. SIHa Ha NPOTSKEHUU PsAA JIET U3YHaJIOCh I€0JOTMYECKOe CTPO-
€HHMe BTOPOHM H/I Teppachl (OTH. BbICOTOM 16—18 M H. y. p.), K OTJIOKEHHUSM KOTOPOH MpHU-
ypoueH KynbTypHblid cioil (KC) apxeonornyeckux oObeKTOB SIHCKOTO MajneoauTH4YecKOro
rxomiuiekca. KC, Bo3pact kotoporo cocrasiuset 28 500-27 000 paauoyriiepoaHbIX JIET Ha3al
(p. 1. H.), 3a5eraeT B CpeiHel yacTu pa3pes3a Ha OTH. BbicoTe 7,5-8,5 M H. y. p. B oOHaxe-
HUSX ¥ PACYMCTKAX BCKPBITHI OTIOKEHUs JienoBoro komruiekca (JIK) momrHoCThIO 14-16 M,
MIPECTaBICHHbIE CHHKPUOTEHHBIMHU AJUTIOBHAJIBHBIMU U Cy0a’3palibHbIMU OCaJIKaMH C pa3-
BUTOM CETHIO MOJUTOHATIBHBIX MOBTOPHO-KUIBHBIX Jba0B (ITDKJI) nByx renepanuii. Ha ot-
noxenusax JIK 3aneraer nmokpoBHbIi cioil MomHoCTEO 0T 0,6 10 2,5 M. B BepxHell yactu
pa3pes3a JIOKaJbHO Pa3BUTHI T'OJOLIEHOBBIE TOP(SHO-OOJIOTHBIE OTIOKEHUS MEPEeMEHHOM
MotHocTy oT 1 110 2,5 M, mpoOuTslie snurenernueckumu [DKJI Tpetweil reneparmu.

Jns 3anagHoi yactu AHO-MIHAUMIUPCKOM HU3MEHHOCTH PEKOHCTPYUPOBAHBI MPUPOJI-
Ho-KuMatuyeckue ycnosust MUC 3 — panuuii rosouen npu nomomu Metonos!*C naruposa-
HUS NAJIMHOJIOIMYECKOT0, NMAaJIEOKapIIOJIOrNYECKOr0 U MaJI€0IHTOMOJIOTNYECKOrO aHAIU30B.

Hauano ¢opmupoBanus otnoxenuit JIK Bropoil H/m Teppachl OTHOCHTCS K Hadaly
MUC 3 (okorno 40 000 p. 5. H.), KOorna ObUIM Pa3BUTHI MO3aWYHbIE JaHALAPTHI, IPEICTaB-
JICHHBIE TYHAPaMH, CyXUMH TYHJPaMHU B COUETAaHUU C KPUOPUTHBIMU CTEISIMU U CTEITHBIMU
ayramu. Brote 1o 31 000 p. i1. H. 34€Ch aKTMBHO NPOTEKAIN aJUIIOBUAJIBHBIE MTPOLIECCHI
¢ (opMupoBaHrEeM OOIIMPHBIX MONWM M CTApUYHBIX BogoeMoB. OKpyskarouye JanamadTsl
ObUIM NPEACTaBICHbl TUIMYHBIMU TYHJPAaMHU C Y4aCTKaMH TYHJPOCTENEH, CIIy>KUBIIMMU
nactOuimamu i KpynHeix TpaBosaHbIX. C 31 000 mo 30 000 p. 1. H. OTMeYaeTcs MOX0JIo-
JlaHWE U OTHOCUTEJIbHOE YBEJIMUECHUE YBIaKHEHMs, BbI3BaBIlee Oosiee MIHUPOKOE pa3BUTHE
TYHAP U 3a00J0YEHHBIX y4acTKoB, a okoio 30 000-29 000 p. ia. H. — pa3BUTHE T'€MUKPH-
Oo(pUTHOCTENHBIX M TYHAPOCTEMHBIX JaHIMA(YTOB B COYETAaHUU C TYHAPOBBIMH (PHUTOILIE-
HO3aMHU DPA3JIMYHON CTENEHU YBJIAKHEHHOCTH M Y4aCTKAMM C HAPYLIEHHBIM I1I0YBEHHBIM
MIOKPOBOM B YCJIOBHSIX XOJIOJHOTO U CyXOro knumara. Bpemst oOutanus yenoBeka (28 500
27 000 p. 1. H.) XapaKTepU3yeTcsl OTHOCUTENIBHBIM NOTEIVIEHUEM U PAaCIIPOCTPAHEHUEM MO-
3aWYHbIX JAHAPTOB, /1€ COCEICTBOBAIN TYHAPOBbIC, KPHO(DUTHOCTEIHBIE (PUTOLIEHO3BI
1 co00IIeCTBa He3alepHOBaHHbIX cyocTparoB. Okoso 26 000 p. 1. H. OTMeUaeTcs yBenauye-
HUE YBIa)XKHEHUS U OTHOCUTEJIbHOE NTOoX0oanue, a nocie 25 000 p. JI. H. —4eTKui nepexon
K kpuoxpony MUC 2. ['moGanbHOe MOX0II0JaHUE U YCUJICHUE apUU3allMy BbI3BAJIO HEO-
HOKpATHYI0 CMEHY JIOMUHAHTOB B (PUTOLIEHO3aX U PACHIMPEHHE TeMUKPUOPHUTHBIX CTEIEH.
Makcumym MUC 2 ormeuaercs 22 000-20 000 p. 1. 1. To 12 500 p. 1. H. cymiecTBOBaIu
IreMUKPUO(UTOCTENHbIC, TYHAPOCTENHbIE, TYHJPOBBIE COOOIIECTBA B PA3JIMYHBIX COUeTa-
Husx. Oxono 12 000 p. 1. H. 3HAYUMOCTh KPUO(PHUTHOCTEIHBIX COOOILECTB COKpAIaeTcs,
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pacumpsieTcst pacpocTpaHeHre TyHApPoBbIX guroneHno3os. Okono 10 000 p. 1. H., B CBA3K
C NOTEIUIEHUEM U YBEJIUYEHHUEM BJIA)KHOCTH, OKOHYATEJIbHOE PACIPOCTPAHEHUE MOTYUNIH
TYHPOBBIE JIAHAIIA(THI.

Paboma noooepocana PH®D, npoexm Ne 24-68-0003 1.

ANHAMUWKA PASMEPOB MAJIOIO NELWEPHOIO MEABEA
(URSUS ROSSICUS, BORISSIAK 1930)
B CPEAHEM U NO3AHEM NNEACTOLEHE

M.B. Maenoea’, [. 0. NlumpaHos’, B. B. Tumoeg?

TMOPuXX YpO PAH, ExamepuHbypa, mariapaviova99@yandex.ru
2 OHL| PAH, Pocmoe-Ha-[JoHy

Manbiii nemepHslii Mensenbp Ursus rossicus Borissiak, 1930 Ha ceromHsaumiHuil aeHb
SIBJISIETCSl HAUMEHEE M3YYEHHBIM BUOM CPEIU BCEX MPEACTaBUTENCH MEEPHBIX MEIBEIACH.
Henocrarouno unpopmaium 06 ero TaKCOHOMUYECKOM CTaTyce, OMOIOTHYEeCKUX U IKOJIO-
THYECKUX OCOOCHHOCTSIX, 0a3UPYIOMIAscs HAa PENMpe3eHTATUBHOM U CTPaTU(PUIIMPOBAHHOM
MaJIeOHTOJIOTMYECKOM MaTepuaie. Mablil meniepHblii MeABeIb ObLT paclipOCTPAaHEH Ha BCei
TeppuTOpuM ceBepHoil EBpa3uu, HO OONBIIMHCTBO €r0 HAXOIOK eIWHUYHBI [ bapbIIHUKOB,
2007; Sher et al., 2010]. CpenHuM MmIeHCTOLIEHOM JATUPYIOTCS HAXOJKU U3 MECTOHAXOX-
nenuit Mannecnu, OBepbax, CunsikoBo 1, KaxoBka, [lon6acc, JlrobumoBka, Jlamane, bapu-
cnoiib, Bemenckasi, bermuna, Konanoska, Mprus, o. Xopomesckuid, bepexxekoBo, bauarckuit
kapbep, HoBocepreesckuii kapbep [bensiea, 1935; [lunonnuuko, 1938, 1956; daBun u ap.,
1990; bapeimnaukoB u np., 1991; Vereshchagin, Baryshnikov, 2000; ®oponosa, 2001; baii-
rymesa u ap., 2003; Jlursunenko, Tutos, 2005; Manukos, 2018; TuroB u ap., 2021; Hu-
KOJIbCKas U Ap., 2022]. I'panuiuiell cpeHero-no3JHero mieHCcToUeHa AaTUPYIOTCs HAXOIKH
u3 MectoHaxoxaenuit Kpacunonap u Munmn Kamuk [bopucsk, 1930 (1932; Spassov et al.,
2017]. MecrtonaxoxaeHusi ¢ ocrarkamu U. rossicus AaTupyemble TO3AHUM ILIEHCTOLIEHOM,
MHOT'OYMCIIEHHBI U PACIIONIOKEHBI 110 Beeil Teppuropun CesepHoii EBpasun [bensiesa, 1935;
AnekceeBa, 1980; Bacunbes, 2003; bapeiunukos, 2007; I'umpanos, Kocunues, 2022]. Cpe-
I HUX BbLIesseTcs nemniepa MiManail, kotopas sIBIS€TCS caMbIM OOJBIITMM MECTOHAXOXK/Ie-
HUEM TI0 YUCITy KOCTHBIX OCTAaTKOB 3TOro Buaa B mupe [Gimranov et al., 2022].

Jns ananuza AMHAMUKH pa3mepoB U. rossicus B CPeIHEM W IMO3IHEM ILICHCTOIICHE,
HaMU B3STHI ONMYyOJIMKOBAHHBIC JAaHHBIC MO HIDKHUM YENIOCTSAM M3 XOPOIIO JAaTMPOBAHHBIX
MecToHaxokieHu. K TakuM MecToHaxoxJIeHusM oTHocsATca bauarckuii kapbep (cpeaHuit
ieiictonex), Mumma Kamuk u Kpacnonap (cpeanuii-no3anuii mieictonen). Taxkke 6bun
MPUBJICYEHBl OPUTUHAIBHBIEC JAHHBIE IO pa3MEPAM HUKHUX YEIIFOCTEN U3 MECTOHAXOKICHU I
cpensero erncroneHa Bemenckas u bermuua, u u3 no3aHero miencroneHa neuepa Mmvanai.
J1y1 oLleHKH U3MEHYHUBOCTHU pa3MepoB ObLIT HCIIOIb30BaH METPUUECKUI aHAIN3 JIIMHBI U 11~
PHHBI HIDKHUX 3y00B (m1, m2, m3), nnuna 3yoHoro psaa (m1-m3) u BeicoTa yentoctu (3a ml).

leunsie 3yOnl U. rossicus NeMOHCTPUPYIOT c1a0yr0 TEHIIEHIIUIO B YMEHBIIICHUU Pa3-
MEpOB Ha MPOTSHKEHUU CPEIHEro W nosaHero miercroneHa. [lo amuue ml-m3 u BeicoTe
yemocTd 32 ml oOHapyxeHbl paznuuus Mmexay U. rossicus W3 CpegHEero IeicToreHa
u U. rossicus n3 nozauero muencroueHa. [lo Beicore vemoctu U. rossicus U3 CpeaHEro
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IUJICHCTOLIEHA MPeBbIIAET pa3Mepsl U. rossicus U3 NMO3IHETO IUiecTolueHa. JIunelinsle pas-
Mepbl HIDKHEHN 4entocTy U 3y0oB U. rossicus U3 CpelHero MecToeHa MonaaaoT B BEPXHUE
Mpeaesbl U3MEHYMBOCTH ATOTO BUJIA U MPEBBILIAOT TAKOBBIE y U. rossicus U3 MECTOHAXOXK-
JICHUW, JaTUPYEMBIX TPAHULIEH CPEAHETO U MO3AHETO IUIEUCTOLICHA. B KOHIIE MO31HEro IIei-
ctoueHa U. rossicus uMeeT HaMMEHbIIINE pa3Mepbl YentocTu U 3y0oB. [lomydeHHbie HaMU
JIAHHBIC YKa3bIBAKOT HAa TEHACHLHMIO B IOCTEIIEHHOM YMEHBLUEHUM pazMepoB U. rossicus
HAa NPOTSKEHUU BTOPOU IOJIOBUHBI TJIEHCTOLEHA.

FEOXPOHONOIMA NOKPOBHbIX MECYAHbIX OTNIOMKEHUI
B MATUCTPAJIbHbIX PEYHbIX JOJIMHAX LLEHTPAJIbHOM AKYTUN

M. P. Maenoea’, A.B. MaHuH?

TMIM3 CO PAH, Skymck, Nigaer@yandex.ru
2WI PAH, Mockea, a. v.panin@yandex.ru

Ha ocHoBe cuHTe3a JAMTEpaTYpHBIX AAHHBIX U PE3YJIbTaTOB COOCTBEHHBIX KOMILJIECKC-
HBIX MCCIIEJOBaHUH, IpoBeneHHbIX B nepuoa ¢ 2014 no 2024 rr., npoBeaeHa Koppeasiuus
JUTOJIOTHYECKUX XapaKTEPUCTUK U PEe3yJIbTaTOB KOJMUECTBEHHOIO AaTHpoBaHus (6onee 97
00pa3uoB). ITO MO3BOJIMIO HAM YCTAaHOBUTH CIEAYIOLIYIO0 T€OXPOHOJIOTHIO (POPMUPOBAHUS
MOKPOBHBIX Necuanblx omiokeHui (I1110) B MarucTpanbHbIX pedHbIX JoiauHax LleHTpanb-
HOH fIkyTuu.

CornacHO mociieIHUM MyOIUKALMsIM U IPUHATHIM cTpaturpaduyeckum cxemam [['ana-
HuH, 2021; YauduuuposanHas ..., 2010; u np.], cuurtanocs, uro popmuposanue [1110 naya-
noch 0koso 35—40 Teic. 1. H. [1o HamKMM AaHHBIM, JJOKAJIBHOE Pa3BUTHE 30JIOBBIX IIPOLIECCOB
u Hayaso HakorieHus [1I10 (mampumep, B penenax BHICOKHX Teppac p. Buiioit) Hadyanoch
okojio 80 ThIC. J1. H., KOTZIa OTMEYaJIoCh OOLIEIJIaHETapHOE YBEIUYEHUE CYPOBOCTU M KOH-
TUHEHTAJIBHOCTU KJIMMaTa, U IPOIHIIOCH 10 ~29 ThIC. 1. H. OKono 29-26 TeIc. 1. H. OTMe-
yajlachb OTHOCUTEJIBHO HU3Kas aKTUBHOCTb J0JIOBBIX IIpolueccoB B LlenTpanbHoil SkyTuu.
B untepBasie ~ 26—15 ThIC. JI. H. HHTEHCUBHOCTb H0JI0BOTO peibeooOpa3oBaHus U aKKyMy-
asiums IO oyeHb CHIIBHO BO3PACTAIOT, JOCTUTask HAMOOIBIINX IIUPOKUX MacIITaboB ~23—
15 thIC. 1. H. OO 3TOM CBUAETENILCTBYET LIMPOKAst BCTPEUaEMOCTh B pa3pesax LlenTpanabHoit
Axytun III1O nanHOrO BO3pacra, HapuUMeEp, B JOJIMHAX PEK, TAKUX Kak Buiitoil (TyKymnaHbl
Keicbun-Coip u Maxatra u ap.); Tronr, Cyona, JIunne, Jlensl B cpeqHeM TeueHuu (0OHaxe-
Hus Xapsisnaxckoe, Koeunaxckoe, I[lecuanast ropa, Yers-byoramckoe, Jupunr-tOpsx) u ap.
Mo1HOCTh OTIIOKEHUH Bapbupyercs oT 2,5 1o 70 u 6onee metpos [[ananun, 2021].

Oxomno 15 TeIC. 1. H. HAYMHAETCS CHW)KEHUE D0JIOBOM AKTUBHOCTH, M PACTUTEIIbHbBIE
cooO011ecTBa MOCTENEHHO 3aCeNAI0T U 3aKPEIUIAIOT MecYaHble MPOCTPAHCTBA. DTOT MPOLIECC
11eJI HEPaBHOMEPHO U MTPOAOJIKAJICS BIUIOTH J0 MOXOJIOAAHUS ITO3HETO pHaca.

[To3auenpuacoBoe moxononanue (12,8—11,7 ThIC. 1. H.) CIOCOOCTBOBANIO HOBOW aKTH-
BH3aLIMU 30JI0BBIX ITponeccoB U akkymyssinuu [1110. Ha py6esxe no3anero n1puaca — Hayaio
paHHETO roJIoLEHa MECTaMU IPOUCXOAMWIIO 3aKPEIIEHUE J0JIOBBIX IECKOB PAaCTUTEIIBHBIM
nokpoBoM. Haunbonee aktuBHoe 3akperienue [1110 npoucxoausno B nepuon 7—4,5 ThIC. J1. H.

C KOHIIa CpPEHEro rojoleHa OTMEeYaInCh MHTEHCUBHBIE MTOXKAaphl, KOTOPbIE CIIOCOOCTBO-
BaJIM aKTUBU3ALlMU J0JI0BBIX IIPOLIECCOB, OTMeUaBLIeiics B nepuon ~3,5—1,5 Teic. 1. H.
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B manpHeiinemM npoucXoauT MOCTENIEHHOE BOCCTAHOBICHUE PACTUTENBHBIX COOOIIECTB
IIOCJIE TIO’KAPOB U 3aTyXaHUE DOJIOBBIX MPOLIECCOB. Bo BpeMs moxon01aHus KiIuMara B UH-
teppasie XIV-XIX BB. (Mablii IeAHUKOBBIN TIEPHO]]) OTMEYATIOCH HECKOIBKO (a3 aKTUBHU3a-
IIUH TFOHOOOPA30BaHus, B X0/I€ KOTOPBIX CPOPMHUPOBATUCH COBPEMEHHBIE TFOHHBIE MACCUBBI
LentpansHon fAxyTumn.

Hccneoosanue svinonneno npu noooepcke epanma Munobpuayku P (Coenawenue
Ne 075-15-2024-554 om 24.04.2024).

Jluteparypa

1. I'ananun A. A. Tlo3nHedeTBepTHYHBIE TIecYaHbIe MOKPOBHI LleHTpanbHoit SAxyTrn (Bocrounas Cubups): cTpoe-
HUe, QaruaabHbIA COCTaB U MmajeodKonornueckoe 3Havenue / Kpuocdepa 3emimi, 2021, 7. XXV, Ne 1, ¢. 3-34.

2. YHu(UIUpOBaHHAS pEeTHOHATBHAS CTpaTUTpadUIecKas cXxeMa YeTBepTHYHbBIX oTiioxkeHuit Cpenneit Cubupu
/ non pen. B. C. Boxnkosa u ap. HoBocnbupcek, 2010, 89 c.

PACINMPOCTPAHEHMUE, TEHETUYECKUWE PASHOBUAHOCTHU
U COCTAB BEPXHEMJIECTOLEH-TONNOLLEHOBbIX OT/IOXEHUIA
IOro-BOCTOKA BEJIAPYCU

A.W. Maenoeckuli’, A.T1. l'ycee? C.B. AHOpywko?, B.J1. MonsipeHko?

" BHTY, MuHck, aipaviovsky@mail.ru
2[TY um. ®. CkopuHsbi, lomerb, sandrushko@list.r, molyarenko-vova@bk.ru

B BepxHeIuencToeH-roJIOIEHOBOE BpeMsi TeppUTOpus toro-Boctoka bemapycu (I'o-
MeJibCKasi 001acTh) HE MCIBIThIBAJA HEMOCPEACTBEHHOIO BO3ACHCTBUS MO0O3EPCKOro (Bas-
JIAliCKOr0) JIEAHUKOBOTO IMOKPOBA U HA €€ TEPPUTOPUH ITPOUCXOUIIO HAKOIIICHUE Pa3InYHbIX
TEHETUYECKUX THUIIOB OTIOKEHHH MEepUINIALUAIbHON U TepMOreHHoi ¢opmauuii. HikHss
I'PaHMIIA BEPXHEro IUICHCTOIIeHa MapKUPYETCsl MOAOIIBOM MYPaBUHCKOTO MEXKJIETHUKOBOTO
ropusoHTa (Bo3pact 0,13 muH 1. H.), BepxHss (0,01 muH 1. H.). OTIOXEHHUs 3TOTO0 BpEMEHU
IPEACTaBICHbl MyPaBUHCKUM MEKJICAHUKOBBIM U ITOO3EPCKUM JIETHUKOBBIM FOPU30HTAMH,
a roJI0LEHOBBIE — CY/100JIbCKUM TOpU30HTOM. Ha ocHOBaHMM OypOBBIX MaTepHalioB BIIEPBbIE
pa3paboTaHbl Te0J0ro-uH(HOPMALIMOHHbBIE KapThl PACIPOCTPAHEHHSI TOPU30HTOB U ONUCAHBI
UX JIMTOJIOTO-(aluaabHble TeHETUYECKUE PA3HOBHIHOCTH.

Haubonee mupoko B 1Oro-BOCTOYHOM 4dacTH bemapycu pacnpocTpaHEeHbl OTIOXKESHUS
MI003€PCKOT0 U CYJ00JBCKOI0 TOPU30HTOB, 3HAYUTEIHHO MEHbBIIUE IJIOLIAIM 3aHUMAIOT MYy-
PaBUHCKHE OTIOKEHHUS.

MolHOCTh OTIOKEHUN MypaBUHCKOro ropusonra usmensercs or 0,20 no 47,00 m,
cocTapisis B cpeaHeM 8,89 M. PasnuuHble reHeTHYeCKHe pa3HOBUIHOCTH MYpPaBUHCKHUX OT-
JIO)KEHUH XapaKTepHU3yIOTCsl 0COOCHHOCTSAMU JIMTOJIOTUH. AJUTIOBHAIbHO-03€pHO-00JIOTHBIE
omnoxeHus: cynech (43,1 %), Topd (19,0 %), necok rmunuctsiii (12,2 %), cyrmunok (8,6 %),
canpomnenut (6,9 %). bonorusie: Topd (71,4 %), cynecs (10,8 %), canponenur (7,1 %), mecok
¢ Topdom (7,1%) u nmecok (3,6%). Ozepuble: cynech (41,6 %), cyrmunok (25,0%), Topd
(8,3%) u nmecok rmuHUCTHIN (8,3 %). O3epHo-6omotHbIe: TOpd (31,5%), cynecs (31,5 %),
cyrnuHok (11,1%), rmuna (7,4 %). AnmoBuit: necok (33,3 %), canponenurt (33,3 %) u cy-
neck (33,3 %).
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Mo1HOCTh OTIIOKEHUH T003epcKoro ropu3onta usmensercs ot 0,60 1o 20,00 M, cocras-
asis1 B cpenHeM 11,43 M. AjutioBHii 003epcKOro ropu3oHTa npezacrasieH neckoMm (71,3 %),
neckoM MHUCTHIM (15,2 %), meckoM u cynecsio (5,2 %), cynechbto (4,2 %), meckom ¢ rpaBu-
eM (3,3 %). O3epHo-amoBUaIbHbIe OTI0KeHUs: Tiecok (70,4 %), mecok ruuucTsiit (20,0 %),
Necok ¢ cynecsio (4,9 %). Ilo renes3ucy B m003epCKOM rOPU30HTE JOMUHUPYIOT aJUIIOBUATb-
HBIE U 03€PHO-AJLITIOBUAJIbHBIE OTIIOKEHHUSL.

OTtnoxeHus cyn001bCKOro ropu3oHTa UMeroT MoutHocTh oT 0 10 20,1 M. CpenHss Mo-
HOCTh cocTaBisieT 6,53 M. [lo renesucy npeobnanaroT amiroBUaIbHbie U 00710THBIE. OTHO-
CUTENILHO PEJKO OTMEYaroTcsi 03epHble (JIMMHUMN) — 2,6 %, 03epHbIe U OOJIOTHBIC (JTMMHHIA
U nanoctpuit) — 2,4 %, 03epHbIE U aJNTIOBHANIbHBIE (TMMHUIA U aJuTioBUi) — 2,4 %. Equandno
BcTpeuaetcs xemorenuit (0,5 %).

JluTonornueckuii cocTaB OTIOKEHUI MYpPaBUHCKOIO TOPU30HTA CYIIECTBEHHO OTJIMYa-
€TCsI OT JIMTOJIOTHYECKOT0 COCTaBa OTIOKEHHUH Cyn00IbCKOTO U M003EPCKOT0 FOPU30HTOB.

OCHOBHBIMU OTJIMYUSIMU JIUTOJOTMUECKOTO COCTaBa pPacCMATPUBAEMbBIX TOPU30HTOB
SIBJISIFOTCSAL:

1) npeoOnagaHue NECKOB B OTIMKEHHUIX CY100IbCKOTO U TI003EPCKOr0 TOPU30HTOB;

2) orcyTcTBUE TOpda 1 He3HAYUTEIHbHOE MPUCYTCTBUE IIIMHUCTHIX MOPOJ] B TOO3EPCKOM
TOPU30HTE;

3) 3HauMTEeNnBHAS POJb TOPp(a U TNIMHUCTBIX TTOPOJ] B MyPaBUHCKOM TOPU30HTE;

4) NpUCYTCTBUE B MyPaBUHCKOM TOPU30HTE CAMpPOINENnTa, TUTTUH, UIIA.

OCOBEHHOCTU ®OPMUPOBAHUA MECTOPOXXOEHUI
MOJIE3HbIX NCKOMAEMDIX, MPUYPOYEHHDbIX
K oNIioBUOMMAUMNAJIbHbIM OTNOXEHUAM AHTPOINOTIEHA
HA TEPPUTOPUU PECNYBJIUKU BEJIAPYCb

A. . lNaenoeckuli, E. KO. HapbixkHo8a

BHTY, MuHck, aipaviovsky@mail.ru, naryzhnava.e@bntu.by

B melicrouene teppuropus benapycu HEONHOKpaTHO IOABEPrajach BO3JAEHCTBUIO
IIOKPOBHBIX OJIEICHEHMI, B CJIOXKHO ITOCTPOEHHOM TOJIIE aHTPOIIOI€HA BAaXKHEHILYIO POJIb
UTPalOT OTIOKEHUS IISALMUIeHHON (opmaruu. OO0mas aois JEIHUKOBBIX OTIOKEHHUH co-
craBnsieT okoio 90% obbema yeTBEepTUUHON ToNM, npuueM nopsaka 31% npuxoaurcs
Ha (QuroBHONIALMAIbHBIE 00pa3oBaHus. OHU BXOJAT B COCTAaB OCAJ0YHOIO YexJja, 3ajeras
IIPAKTUYECKH C TMOBEPXHOCTH, U UIPAIOT 3HAYUTEIBHYIO POJIb B AEATEILHOCTH 4YEJIOBEKa,
SBJIIIOTCS OCHOBAHUSIMU Ul Pa3JINYHBIX MH)KEHEPHBIX U JAPYTUX COOPYKEHUM, COIEpIKaT
MECTOPOXKJCHUS CTPOUTEIbHBIX MaTepuajoB (MeCYaHO-IPAaBUMHBIE CMECH, IECKH, IJIMHBI),
MOJ3EMHBIX BOA U T. 1. DTU OTIOKEHHS SIBJISIOTCS 0CAJAKaMU TypOYyIEHTHBIX BOAHBIX M1OTO-
KOB TaJIbIX JIEJHUKOBBIX BOJ. B KauecTBe reHeTUUECKUX TUIIOB OHM BKJIIOYAIOT BHYTPHUIIE-
HUKOBBIE U ITPWJICAHUKOBBIE OTJIOKEHUS.

BuyTpuiieiHuKOBbIE (MHTEpIVISILIMAIbHbIE) (DIIOBHOMIALMATBHBIE OTIOKEHUS TECHO CBS-
3aHbl C TOsicaMM KpaeBbIX MopeH. [IpencTaBieHbl OHU 030BBIMU M (PIFOBUOKAMOBBIMHU 00-
pazoBanusimu. Ha tepputopun benapycu momyumnn pacnpocTpaHeHUE INTaBHBIM 00pazoM
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Ha CEBEpE U B LICHTPAJIbHON YacCTH CTPAHbI, OJHAKO BCTPEYAOTCS U B IPYyIruX yacTiax. O3l
OOBIYHO CIIOXKEHBI CIIOMCTBIMU MIECKAMU, TPABUEM, FAJICUHUKOM U BaJlyHaMH, B LICHTPAJIbHON
YaCTH COCPEAOTOUYEH Oojiee KpYIHbIN Marepual, yeM Ha nepudepu. [lecuano-raneqHuKoBbIe
OTJIOKEHUS B KpPAaeBOW 30HE MMOKPOBHBIX JICITHUKOB 00Pa3ytoT (PIrOBHOKAMBI, KOTOPBIE YACTO
IPEACTaBISIIOT COOOM CKOIJICHHWE B BUJE KaMOBBIX IoJieil. BemecTBeHHbIH cocTaB (uitOBU-
OKaMOB OY€Hb OJM30K 03aM — CJIOKEHbI POMBITBIMU NECKaMH, I'paBUEM, T'aJIbKOM, MHOTIA
coJieprKaT JIMH3bl MOPEHHOI0 Marepuasa. Ocasku CrpyIlIIMpOBaHbl B CJIOM U JIMH3bI, 3aJIera-
IOLI€ TOPU30HTAJIBHO WX IOJIOTOHAKIOHHO. B IIALMOKOMIIEKCE IIPUYPOYEHBI K BHELITHUM
U BHYTPEHHUM CKJIOHAM KpaeBbIX MOPEH, TAK)Ke BCTPEUYAIOTCS B JIOKOMHAX JIETHUKOBOTO
pa3MbIBa, HA JJOHHO-MOPEHBIX M 3aHIPOBBIX paBHUHAX. K Takum 00pa30BaHUSAM IPUYPOUEHBI:
MECTOPOXKACHHUE NECYaHO-TPAaBUHHOIO MaTepuasa 3arysJbe, pacliojloKEHHOE B CEBEpO-3a-
najgHoi nepudepun ['opogoKCKON KpaeBOM JeJHUKOBON BO3BBIIIEHHOCTH; bopoBIIOBCKOE
MECTOPOXKIEHUE CTPOUTEIILHBIX IIECKOB ¥ IPaBUMHO-IIECYaHOI0 MaTepraa B 3araJHON 4acTu
MuHCKOH KpaeBoU JIEAHUKOBOW BO3BBILIEHHOCTH; MECTOPOXKICHHE IIECYaHO-TPABUIHOIO Ma-
tepuana «HoBocenkn», ' ponHeHCKas KpaeBas JI€IHUKOBAast BO3BBILICHHOCTD.

[IpunennukoBsle (MEpUIIALKATBHBIE) (IIOBHONIALMANBHBIE OTIOKEHUS (HOPMUPYIOT-
Csl TaJbIMU BOJIAaMH, TEKYLIUMH 3a mpezaenamu jegHuka. OHu oOpa3yroTcsl Ha BCeX 3Tamax
pa3BUTHA JICAHUKOBOIO IOKPOBA U IOACTWIAIOTCS OCaJKaMM Pa3HOIO BO3pacTa U I'CHE3H-
ca. Cpenu NpUIIEIHUKOBBIX OOpa30BaHUIl LIMPOKO PacpOCTPaHEHbI 3aHIPOBBIC OTIIONKE-
HUSI, peKe BCTPEUArOTCs OCaJKM KaMOBBIX Teppac. OOJIOMOYHBIM MaTepual, ciararoui
BOJTHO-JIC/IHUKOBbIE OTJIOKEHMS, (POPMUPOBAJICA B MPOLECCE Pa3MblBA MOPEHHBIX TOJILL,
cocTaB 00pa3oBaHuil BecbMa pa3HO00pa3eH — OT I'PaBUMHO-TAJIEUHBIX 0 CYECUYaHO-CYIIIH-
HUCTBIX, HO, KaK MPaBUJIO, MpeodafatoT necku. i HUX XapaKTepHa BBICOKAs U 3aKOHO-
MepHasi U3MEHYMBOCTb COCTAaBa KakK I10 IIPOCTUPAHMIO, TaK U B pa3pese. MecTtopoxaeHus,
PUYPOUYCHHBIE K MPHJIEIHUKOBBIM (IFOBUOIALUAIBHBIM OTJIOKEHUSAM XapaKTepU3YyIOTCs
3HAYUTEIBHBIMU 3allaCaMH II0JIE3HOIO MCKOIIAEMOI0: MECTOPOKICHHUE IE€CYAHO-IPABUIHO-
ro marepuana llepeHoCMHCKOE; TPaBUIHO-IIECYAHOTO MAaTepUalla U IECKOB CTPOUTEIBHBIX
JloTBHUuH, pacoOIOKEHHBIE B IIpeenax bapaHOBMYCKON BOIHO-JIEIHUKOBON PaBHUHBI, ME-
CTOPOXKICHUE IIECKOB CTPOUTEIILHBIX U IIECUAHO-TPABUIHOIO MaTepralia YiieChe pacronoxkKe-
HO B BOCTOYHOM yacTu BepxHebepe3nuckoil BOAHO-TIeTHUKOBOW PaBHUHBI U JIP.

NEPECTPOUKU CUCTEMbI CTOKA B APAJIO-KACMUNCKOM
BOAOCBEOPHOM BACCEMHE C KOHLIA CPEQHEIO
HEOMJIENCTOLIEHA

A.B. lNarnuH, . B. bapaHoe, O.K. bopucoea, H. E. 3apeuykas,
P.H. Kyp6aHoe, [. B. CemukoneHHbIx, A. O. YmKuHa

Ul PAH, Mockea, a. v.panin@igras.ru

[TokpOBHBIE JIEAHUKHN NIEPETOPaKUBAIN PEYHON CTOK HAa CEBEPHBIX MaKpOCKIoHax Boc-
TouHo-EBporneiickoii u 3anaano-Cubupckoil paBHUH, C03/1aBast BO3SMOKHOCTh €r0 PEBEPCUPO-
BaHMs B I0)KHOM HampaBiIeHUU. B pa3Hoe BpeMs BBLABUIaINCh TMIIOTE3bl O BOSHUKHOBEHUU
B [IOCJIEHIOIO JIEJTHUKOBYIO 3I0XY KPYIIHBIX IPHIEIHUKOBBIX 03€p, KOTOPbIE NEPEIUBAINCH
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BO BHYTPUKOHTHHEHTAJIbHYIO 00JIaCTh M (POPMHUPOBAIU KACKaAbl CTOKA U3 APKTUYECKOTO
6acceitna u u3 3anagHoi Cubupu uepes Apan B Kacnuii, 3aBepiaBiiuecs nepertokom B Uep-
HOE MOpe 4epe3 MaHbIUCKYIO BIaJNHY.

B nocneanue rozpl Obl10 NpoBeACHO OypeHHE B OCHOBHBIX PEUHBIX JOJUHAX (BEpXHUN
Huenp, Bepxusist Bonra, Kama, Beiuerna) u Bcex mpenmnoiaraeMbIX CHHJUIBESX, BKIIOYAs
Kensrmunckuii, Manpuckuii 1 Typraiickuii, 1 JaTUpOBaHHE 3aNOJHSIOLIMX OTJIOKEHUI
JIOMUHECUEHTHBIMU MeToAaMH. [loslydeHsl ciieyomune OCHOBHbBIE PE3YIJIbTAThI.

1. OtnoxxeHus1, 3anoNHAOIIME NOTEHIMAIBHBIE CIWIIBEN Ha ceBepe Bocrouno-EBpo-
neiickoil paBHuHbl (OcbMa-Yrpa, Cyxona-Koctpoma, Beruerna — Kama), otHocsTCs KO Bpe-
MeHu Jensinuanuud koHna MHUC 6; B mo3gHeBasnJaliCKoe BpEeMsl CTOKA 10 3TUM IyTSIM
HE IIPOUCXOUIIO.

2. KenbTMHMHCKHMI NaJ€OKaHbOH, MEPECEKAIOIINN BO3BBIIIEHHOCTh CeBepHbIE YBabl
(upHEIHMM Bostopasaen Apkrudeckoro u Kacnuiickoro 6acceifHoB) OblT BbIpabOTaH BepX-
Heil Kamoil, n3HauanbHO npuHaiexasiueil Oacceiiny Beiuernsl. IlepeopuentupoBanue
HarpaBJIEeHUs] CTOKAa Ha IOKHOE ¢ OOpa3oBaHMEM JOJIMHBI IpopeiBa y noc. KepueBckuit
u BnajgeHueM Kamel B Buriepy npousoruio B Xo7ie MOCKOBCKOT'O/BBIYETOICKOTO OJI€ICHEHUS
(MUC 6).

3. B nozgHeBangaiickoe BpeMs B JoJauMHaX BepxHero JlHenpa, BepxHeil Boaru u Boruer-
JIbl COXPaHSICS (PIIOBUANBHBIA PEKUM; MPEIIOoIaraBIuxcs paHee KPyMHbIX NPUIETHUKO-
BBIX 03€p, 3al0JHABLIIMX 3TU AonuHbl, B MUC 2 He cymecTBoBao.

4. Tanble BOABI O3AHEBAIIANCKOrO JIEAHUKA HEJIb3sI CUUTATh IPUYMHON PaHHEXBAJIbIH-
cKkoil Tpancrpeccun Kacrnus, T. K. OHM OCTyHaJIM B HEIOCTATOUHBIX 00beMax U y>Ke UCCSIKIN
JI0 HACTYIUICHUS IIMKA TPAHCTPECCUM.

5. B TeueHue Bcero mo3gHEro HEOIUICHCTOILICHA mepenuBa BoJ K3 3amaaHoil Cubupu
yepe3 Typraiickyro 10)kOuHy He nmpoucxonuno. OTMedeHHas: BICOKUMU (65+ M abc¢.) Mop-
CKMMHU TeppacaMu TpaHcrpeccus Apaia, BO BpPeMsl KOTOPOH MOTI IPOMCXOIUTH IEPEIUB
B Kacmmii, nmena mecto He nozaguee MUC 6.

6. B Teuenue coBpeMeHHOH (hazbl CyliecTBOBaHUs Apalia, KOTOpas Hayajach B MEPBOM
nosoBuHe MUC 2, ypoBeHb HUKOIIA HE NTOJHUMAJICS 10 OTMETOK, JOCTAaTOYHBIX IS Iepe-
nuBa B Kacnuil. Ilepuoanueckoe Bo300OHOBIEHHE U MpPEKpallleHUe CTOKa Mo Y3000 ObLIO
CBSI3aHO C IMHAMUKOM J1€JbTOBBIX PyKaBOB AMy/lapby, HaNoOJIHABIINX TO Apail, To Capblka-
MBIILICKOE 03€PO0.

7. locnennss ¢aza nepenusa o Manbiuy narupyercs Bpemenem ~18,0-14,5 Toic. 1. H.,
YTO XOPOILO COOTBETCTBYET XPOHOJIIOITMH PAHHEXBAJIBIHCKOW TPAHCIPECCUH, YCTaHOBJIEHHOMN
B [IOCJIE/IHUE TO/bI JIIOMUHECIIEHTHBIMU MeToaMU. CTOK MMeI CIIOKOMHBIH, HeKaracTpogu-
YECKUI XapakKTep.

Takum 00pa3oM, CyIIECTBOBaHME TPAHCKOHTMHEHTAJbHBIX KACKAJOB CTOKA B TEUCHUE
BCET0 MO3HET0 HEOIUIEHCTOLIEHA HE MOATBEPKAACTCA. MOXKHO NIpeAonararb 3HauuTeIbHYO
NePeCTPOKY CUCTEM CTOKA, B TOM UHUCIIe MeKOacCEHOBbIE MEPEUBBI, B X0JI€ JeNIAUalNN
B KOHLIE CPE/IHEro HEeOIIeHCTOIeHa, O YeM MOXHO OyzieT 6oJiee YBEPEHHO CYAUTH IO 3aBep-
LIEHUH MPOJOJDKAIOIIEHCS IPOrPaMMBbl JTFOMUHECLIEHTHOTO AATUPOBAHUS.

Hccneoosanus noooepoicusaromes PH®, npoexm 22-17-00259-11.
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ANHAMUKA PACTUTEJNIbBHOCTU U KIMMATA CEBEPO-3ANAZAHON
YYKOTKU B NO3AHEM MJIEACTOLLEHE (MUC 3-2)

A.B. Mempoe™ 2 I'. K. QaHunoe®, E. 0. Hedopy6oea', C.Jl. BapmaHsiH'

" CBKHWW BO PAH, Mazada+
2WBIIC ABO PAH, MazadaH, denispetrov@neisti.ru
3 MAQ3 (KyHcmkamepa) PAH, CaHkm-lTemepbype

OTokeHUsT MO3IHEIUIEUCTOLIEHOBOTO BO3pacTa LIMPOKO PACIIPOCTPAHEHBbl HA CEBEpe
A3uu, yale BCEro OHM INPENCTaBICHbl OTIOKEHUAMU JIEJOBOrO KOMILIeKca. Eciu B onHuX
paiioHaxX OHM U3y4Y€HBI JOCTATOYHO [IOJIHO, TO B IPYTMX OHU YaCTO OXapaKTE€pPU30BaHbl HEMO-
cTato4yHo. B nanHoi paboTe npuBOAATCS NepBble JAHHBIE O PACTUTEIBHOCTH U Kiaumate Ce-
Bepo-3anagHoi Yykorku B nepuon MUC 3-2, nonydyeHHble Ha OCHOBE U3Yy4EHHUs pa3pe30B
YI'-16 u 15-i1 kunometp. Pazpe3bl OblIM M3y4eHbI METOAOM CIIOPOBO-IIBUIBLIEBOTO aHAIN3A,
aHaJIM3a MaKpoOOCTATKOB (TONMBKO 15-if KM), a Tak)Ke Ha NPEAMET COAEpPKaHus n30Tonos'*0
1 *H B nonuMroHanbHo-XuIbHbIX baax (IDKJD).

Oo6naxenue YI'-16 npencrasnser co0oil MOpCKOil 6eperoBoii 0OpbIB, PACHIOI0KEHHBIH
Ha CEeBEpHO-BOCTOYHOM Molepexbe m-oBa KeiTThik. [10 BcemMy pa3pes3y BCKpPBIBAIOTCS ajleB-
PHUTBI HESIBHOCJIOUCTBIE CEPO-KOPUYHEBBIE C BKIIFOUEHUSIMU PACTUTENIBHBIX OCTAaTKOB. B pas-
pese npeodnagaer [DKJI. Mepanble ocanku oOHaxarorcs B Oailkepaxax. Ot6op oOpas3ios
POM3BOAMIICS U3 OTAENbHBIX OaiikepaxoB ¢ ryounsl oT 1 M 10 15 M. CortacHo pe3yinb-
TaTam JaTupoBaHus, paspe3 ¢popmuponaincs B MUC 3-nauane MUC 2. Ha cnopoBo-IbLib-
nesoit quarpamme (CIT) Bbineneno 3 30Hbl. 30Ha 1 XapakrepusyeTcs TOMUHUPOBAaHHEM
nbUIblbl Poaceae. Cpenu peBECHBIX M KYCTAPHUKOBBIX TAKCOHOB INpeo0iajaeT MbUIbLA
Betula, Alnus subg. alnobetula. B 30He 2 oTMeuaeTcs HauOOIbIIEEe COACPKAHUE MBUIBIIBI
JPEBECHBIX U KyCTapHUKOBBIX TAKCOHOB 10 pa3pesy. JJOMMHaHTBI Cpey TPABSIHUCTBIX TaK-
COHOB HE MEHSAIOTCS, HO 10Js nbliblbl Cyperaceae yBennuuBaeTcsl. CIEKTPbI IbIIbLEBON
30HBI 3 B LIEJIOM aHAJOTUYHBI CIIEKTpaM 30HBI 1. [l pa3pe3a BBIIOIHEHO 5 ONpeaeaeHui
conepxkanus %0 u 2H u3 TDKJI. Cpennee 3nadenne 580 —32 %o, 5°H —252,2 %o.

OobHnaxenue «15-ifi KM» pacroio)KeHO B HIXKHEM TeueHuM p. Paydya m mpexacraBis-
eT co0oii 6eperoBoil oOpbIB peku. B paspese mpeobnagaroT aneBpUTHl HESIBHOCIOHCTHIE,
TEMHO-KOpUYHEBble. MOIIHOCTH onpoboBaHHOM Tonmu coctaBuia 10 m. Ilo pesynbraram
JaTupoBaHus, paspes popmupoaics B TedeHue nozgaero MUC 3-MUC 2. CI1J] 6bu1a pas-
JIJIEHa HA TPU 30HBI. 30HAa 1 Xxapakrepusyercs JOMUHUPOBAHUEM TPABSIHUCTHIX TAKCOHOB
(Poaceae, Cyperaceae, Scrophulariaceae). OO1iast 10 MBUTBLIBI APEBECHBIX U KyCTapHUKO-
BBIX TAKCOHOB cOCTaBisieT MeHee 5 %. 30Ha 2 oIn4aeTcs: OONBIINM COAECP)KaHUEM IbLIbIIbI
Poaceae. B BepxHeill yacTu 30HbI OTMeUeH HeOoubIIoN MUK Befula. CnekTpbl 30HbI 3 OTIIH-
YalOTCsl CHIKEHHEM cojiepkaHus nbuiblibl Cyperaceae npu yBenudeHuu Scrophulariaceae
u Brassicaceae. [Ibiibiia Poaceae qoMUHHMpPYET, HO €€ CoepKaHUE MEHBIIIE, YeM B 30HE 2.
[lo pe3ynbraTam Kapnojaoruueckoro aHaiusa, BeinosiHeHHoro JI. H. Baxxenunoii, 6 takco-
HOB ObIIO ompezaeneHo 10 Buna: Selaginella rupestris, Rumex cf. Beringensis, Cerastium
beeringianum, Ranunculus cf. Grayi, R. cf. Reptans, Papaver cf. Nudicaule. Jlanabie Buabl
TATOTEIOT K OTKPBITOMY I'PYHTY, HECOMKHYTOMY PacTUTEJILHOMY IOKpOBY. Jlist pa3zpe3a Bbl-
nosnueno 9 onpenenenuit conepxkanns 0 u *H uz IDKJL. Cpennee 3nauenue 80 —35 %o,
8?H —278,6 %o. Ha 0CHOBaHMHM TONYYEHHBIX JAHHBIX MOYKHO CJIEJATh BBIBOI, YTO B TEUECHHE
MMUC 3-2 na Ceepo-3anagHoil YykoTke roOCIIOCTBOBAIN PACTUTENIBHBIE ACCOLUALIUY C HE-
COMKHYTBHIM TOKPOBOM B YCJOBHUSIX XOJIOIHOrO Kiumara. BepositHo, kiumar MUC 3 Obu1
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HECKOJIbKO Teruiee 1o cpaBHeHHio ¢ MUC 2, 0 ueM cBUIETENILCTBYET 00Jiee BEICOKOE COMIEp-
xanue 80 B TIDKJI u Gonee BbICOKAst 07151 MBUIBLBI JPEBECHBIX M KyCTAPHUKOBBIX TAKCOHOB
B paspese UI'-16.

KPWUOTEHHbIE NPEOBPA3OBAHUNA APXEOJIOTMYECKUX
KOHTEKCTOB

B.B. Mumynsko® 2, E. lO. Maenoea’, C.I. Kpuuyyk*

"MNMK PAH, CaHkm-Temep6ype, pitulkov@gmail.com
2MA3 (KyHcmkamepa) PAH, CaHkm-lemepbype
3 AAHUW, CaHkm-lNemepbypa
4 Cl6 ®uL] PAH, CaHkm-emep6ype

MHorosieTHsIsl Mep3JI0Ta OKa3bIBaeT CYLIECTBEHHOE M Pa3HOOOpa3HOE BO37eicTBUE
Ha apXeoJI0rnYeCcKue KOHTEKCThI, C(OOPMHUPOBABIINECS B YCIOBUAX KPHOIUTO30HBI. C OTHOM
CTOPOHBI, CJ1a00 U3MEHSIOIIMECS BO BPEMEHU OTpHULIATENIbHBIE TEMIIepaTypbl U aHa3pOOHbIE
YCIIOBHSI MHOTOJIETHEH MEp3JIOTHI JI€al0T €€ BEIUKOJICIIHBIM XpaHUIUILEM, 00eceynBaro-
LIUM JUTUTEIbHYIO CTAOMIIBHOCTD M COXPAHHOCTh ApPXHUBOB ITPOKCU-TAHHBIX U OPIraHUYECKUX
MaTepHalIoB, BKIIOYAs apXeoJoruHueckue apTe(akTbl U3 KOCTH, IPEBECUHBl M UHBIX HEI0-
roBe4HbIX MarepuanoB. C Opyroil, B MEp3JbIX YCIOBMSIX CYLIECTBYET 3HAUUTENbHBIN PUCK
paspyiueHust apTedakToB 3a CYET MEXAHWYECKOTO BO3JCHCTBUS (CIOMBI U pacUICIICHUE),
MIPOSIBIISIFOLIETOCS BCIEACTBUE POCTa MOA3EMHOIO JibJa, KpUOTYypOauuil u OHMoreoxumuye-
CKHUX MPOLIECCOB, aKTUBHO MPOTEKAIOLINX BOIU3U (POHTA IPOMEP3aHUSI.

HauOonee 3HauMMBIMU SIBIISIFOTCS CHHKPUOT€HHBIE, SITUKPUOTEHHBIE U J€CTPYKTUBHBIC
MIPOLIECCHI, YUACTBYIOIIKE B TpaHC(HOpMaIMK U3HAYAIBHBIX aPXEOJIOTHYECKMX KOHTEKCTOB.
HauGonpliee BIusiHME Ha TUIICOMETPUUYECKOE TMOJIOKEHHUE KYJIBTYPHOTO CJIOSI U CBSI3aHHBIX
C HUM apTe(akTOB OKa3blBaeT ()OPMUPOBAHHE M PA3BUTHUE CHUHICHETUYECKUX IOBTOP-
HO-KWIbHbIX J1b10B (IDKJI). B x0one 01HOBpEMEHHOIO HAKOILJIEHUS] MUHEPAJIBHBIX 0CAIKOB
u yBennueHus: oobema I1DKJI B 30He KOHTaKTa rpyHTOBOTO MOJMIOHA U JKUJIBI JIbJIA IPOUC-
XOJIUT NEpEMELICHNE YacTH apXEOJOrM4YeCKOro Marepuasa 1o BEpTUKAIN BBEPX Ha 3HAUYU-
TEJIbHYIO BBICOTY, IPAKTUYECKU /10 MOJOLIBBI CE30HHO-TAJIOTO CJIOSA, B CBSI3U C UYeM BOIU3U
TAKOro KOHTaKTa (popMHUpYETCsl pe3Kuil U3rud BBEpX KyJIbTYpPHOro ciosi. B kpaeBoit obnactu
IPYHTOBBIX CTOJI060B (MpuHOM 1 M u Gosee) MaTepuanbl, puroansie 1! *C naruposanus
U MHBIX AHAJIUTHYECKUX IPOLEAYp, OKa3bIBAIOTCS IEPEMEIIEHbl Ha THUIICOMETPUYECKHE
YPOBHH, IJI€ OHU CTAHOBATCS ACUHXPOHHBIMU OCaJIKOHAKOILIEHHI0. BaxHo, uTO (hopmanbHO
U T€, U JPYyTUE COXPAHAIOT MPU3HAKM MHCUTHOTO 3aJ€raHus, pacloiarasich B MHOIOJIETHE-
MEp3JIbIX OTIOKEHUSX Ha 3HauMTeabHOM ynajgeHuu ot rpanuubl [DKJI. Takoit marepuan,
Oyly4y UCIIOJIB30BaH, HanpuMep, s *C 1aTpoBaHus, MOXKET CITy)KUTh UCTOYHUKOM OILIH-
OOUYHOTO MpeJICTaBIeHUs O BO3pacTe OTIIOXKEHUN. Pa3pacTaHne CHHIeHEeTUYEeCKUX JISASHbBIX
KU MIPUBOIUT K pa3oOIICHUIO €MHOTO0 TOPU30HTA 3aJIeraHus KyJIbTYpPOCOAepkKalUuX OT-
JIOKEHUH Ha HECKOJIBKO METPOB, IPEBPAILEHUIO €r0 B OTIACJIbHBIE YYACTKH, 3aKJIIOUECHHBIE
BHYTPU MUHEPAJIBHOIO TEJIa MEP3JIOTHBIX MOJUTOHOB. YacTO KYNbTYPHBIH CIIOH, BBISBICH-
HBI{ B IIpe/iesiaX OTJeIbHOTO MOJIMIOHA, UMEET NMPOAOIDKEHNE B CMEXHBIX. Takum o0pazom,
aHTPOIIOTeHHbIE CTPYKTYPHI (HapuMmep, Kuiias IJIoaaka) B pesynsrare pazpactanust [DKJT
MOTYT OBITh pa3fiesieHbl Ha HECKOJIBbKO ()parMeHTOB. B mporecce pocrta snUreHeTHYeCcKUX
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KU TIPOUCXOAUT JIaTepajibHOE pa3o0IIeHNe KyJIbTypOCOAEPKAIIUX OTIOKEHUNA Ha Y3KHX
ydacTkax mupuHoi 10 0,5—1 M B MOMEHT NPOHUKHOBEHUS JKUJIbI HIKE YPOBHSI KYJIBTYPHOTO
ciost. Ilpu 3ToM BepTHKalbHOE IIepeMellleHHe MaTepraa BA0JIb KOHTaKTa ¢ Hel, Kak MpaBU-
J10, ocTaeTcst He3HaunTeNbHbIM. KostoccaibHoe BAMsIHUE Ha TpaHCc(OopMaIiio apXxeoaoruye-
CKUX KOHTEKCTOB B YCJIOBUSAX KPHOJIUTO30HbBI OKa3bIBAIOT JIECTPYKTUBHBIE (TEPMOKApCTOBBIE,
TEPMOJICHYIALIMOHHbIE, CONMU(IIOKIIMOHHBIE, TEPMO3PO3UOHHBIE) IPOLIECCHI, (POPMHUPYIOLIHE
BTOPUYHbBIC KOHIEHTPAIUK apXeOoJOTHYECKOro MaTepuasia pa3iUyHON CTENeHU KOHCOJIH-
Jnanuu (0T CyOMHCUTHBIX KPYIHBIX OJOKOB KyJIBTYPHOIO CIIOS, NEPEMEIIEHHBIX 110 BEpTH-
KaJdu BHU3 U 3aXOPOHEHHBIX Ha OCYEBHMKE, /10 Pa3pO3HEHHBIX apTe(akTOB, PACCESIHHBIX
Ha CKJIOHAaX OBPAaroB, KaHaB U T. 1.). OOHapy’keHHe MOoJ00HBIX KOHIIEHTPALMil MaTepraa KaKk
B KPHOJIUTO30HE, TaK B 30HE OBLIOrO PacHpOCTPaHEHHs MHOTOJETHEH Mep3i0Thl, TpedyeT
MOBBIIIEHHOTO BHUMAHUS UCCIIEI0BaTENEH.
Paboma noooepocana PH®D: npoexm Ne 24-68-00031.

XOJIOOAHOE COBbITUE B CPEAHEM NOJIOLIEHE
MO AAHHbIM O3EPHbIX OCAAKOB BEPXHEN KOJ1bIMbl
N CEBEPHOI'O NMPUOXOTbA

A. K. NMoxudaeea, M. A. Mopo3oea
CBKHWW BO PAH, MazadaH, dashapozhidaevaO1@gmail.com

Knumar rononena He Obul moctosHHBIM. [Ipu obmem nomuHupoBanun B CeBepHBIX
MIMPOTaX TEIJIOro KIMMaTa B TOJIOLIEHE MOBCEMECTHO OTMEUEH Pl XOJIOAHBIX KPAaTKOBpE-
MEHHBIX cOObITUI U3BeCTHBIX JuId CeBepHOM ATiaHTHKM Kak coObiTus bonma [Bond et al.,
2001]. OHM MMEOT pa3HyI MNPONOLKUTEIBHOCTD, NpenanosnoxkeHa 1500-neTHsas nukiIng-
HOCTh coObITHil. [Ipeanonaraercs, yTo coObITHS 00YCIOBIIEHB! KOMIUIEKCOM IPUYUH, CBSI3aH-
HBIX C JMHAMUKOH BOJ B ATJIaHTUKE, COTHEYHON aKTUBHOCTBIO, BYJIKAHUYECKOHN J1eATENIbHO-
CTBI0, TEPMOXATMHHOMN IUPKYyIALuen B okeanax [Wanner et al., 2011]. Haubonee 3ameTHoe
COOBITHE MTPOU3OLLIO B IEPUO 5 6.5 THIC. JI€T. Ha3ad. DTO COOBITHE MPOCIEKEHO BO MHOTHX
JOKaIUsIX U 0XapaKTepu30BaHO pa3zinuHbiMU napamerpamu [Telesinski et al., 2024; Huang
et al., 2023; Li et-al., 2024]. J{1s1 BbIsICHEHUS] HHAMKATOPOB KPATKOBPEMEHHBIX M3MEHEHUI
IIPUPOJHON CPENBI B CPEIHEM T'OJIOLEHE IIPOBEACH KOMIUIEKCHBIM aHaJIN3 O3€PHBIX 0CAIKOB
Cesepo-Boctoka Poccun. BaxHbIM XpOHOJIOrMYECKUM MapKepOM 3TOr0 MHTEpBaJia SBISETCS
Tedpa KalbJepbl KypHIbCKOro o3epa ¢ Bo3pactoM 7600 neT. AHaIU3MPOBAINCH MAJTHHO-
JIOTMYECKHUE, JTUTOJIOTHYECKHE, NMEeTPOMAarHUTHbIE, TE€OXMMUYECKUE JTaHHBIE OCAIKOB 03€p
Yepnoe (61°01.241" c. 1., 151°44.241" B. 1.), I'psizeBoe (61°08.350 c. m1., 152°19.935' B. 1.),
yube(T) (61°08.806" c. m1., 152°19.853" B. 1.), T'onmy6oe (61°06.690" c. m., 152°15.570'
B. 1.), Lllyune(s) (63°21.084' c. u1., 140°59.400' B. 1.).

XonogHoe coObITHE YCTAHOBJIEHO B ocankax o3. I'psasesoe, Llyube(s), Tomy6oe, Yep-
HOE€ IO-TAJTMHOJIOTUYECKUM [aHHbIM, BBIPAKEHHBIM CHUKEHHE MPOLIEHTHOTO COepiKa-
HUSl TIBUIBLIBI-JICPEBBEB U KyCTapHHUKOB. B psiie 03ep MeTpoMarHUTHBIE U F€OXUMHUUECKUE
XapaKTepUCTUKU OCAJIKOB, 3aJICTAIOUIMX BbIlIe Te(pbl, YKa3bIBAIOT HA YBEIMYEHUU POJIb
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J€TPUTOBOrO-HAKOILUIEHHs HaJl OMOreHHbIM. OHU XapaKTepU3yOTCsl BBICOKMMU 3HAYEHUSIMU
MarHMTHOHN BOCIIPUUMUYHUBOCTH, 0OOTralleHbl K1acTudeckumu snementamu Ti0,, Al,O;, K, 0,
Na,O, Mg O.

B HexkoTOpbIX HaKaIUIMBAJICS OTHOCUTEIBHO Ipybo3epHUCTHIi Marepuan. [Ipeanonara-
eTcs, uTo MekoBojHbIe o3epa Lllyube(T) u UepHoe npomepsanu B 310 BpeMs. [Ipomep3iuue
B IPOILJIOM OCaJKH MMEIT KOMKOBATYIO CTPYKTYypy. OHM BBIIENAIOTCA TaKXkKe IO IOBBI-
UICHHBIM BEJIMYMHAM MarHUTHOM BOCHPUUMYMBOCTH. B ocankax o3. Illyube BbIABIICHBI
MEP3JI0THBIE TPELIUHBI, 3aII0JIHEHHBIE BbILIEIESKAIUM CyOCTPaTOM, BKJIFOUAIOIIUM CKOILIe-
HUSI IepeoTIoxkeHHOH Tedpbl. Tem He MeHee, aHaIu3 JaHHBIX 110 MHOTOUUCICHHBIM 03€paM
MIOKAa3bIBAET, YTO ITO COOBITHE, KaK U 00Jee KPYIHOE XOJOIHOE COObITUE MO3IHUI ApHac;
BBIJIEIISIFOTCS HE TIOBCceMECTHO. OCaJKOHAKOILUICHUE B HEOOIbIIMX MO IIIOMIAI1 MEIKOBOIHBIX
03epax 4acTo (PUKCUPYET MEIKOMACIITAaOHble U3MEHEHUs IPUPOJHOI Cpesibl, OTPaKEHHBIX
B pa3IMYHbIX NapaMerpax ocajaka. OJHAKO IOCTCEAMMEHTALMOHHBIE POLECCHI, BKIIIOYAs
00pa3oBaHHE AyTUICHHBIX MArHUTHBIX MUHEPAJIOB, IepepacipeieieHue MOOMIIBHBIX 2Jie-
MEHTOB OCJIOXKHSIOT [1aJ€OKIMMAaTHYECKY0 HHTEPIIPETALUIO JaHHBIX.

ITo nayMHONOrMYEeCKUM, JINTOIOTUYECKUM, IIETPOMArHUTHBIM, T€OXUMUYECKUM JaHHBIM
IPOBEJEHA KOPPEJISLHsl COOBITUS U MPEUIOKEHBI NIEPCHEKTUBHBIE O3€pHBIE OOBEKTHI [UIs
JETaIU3al1 €ro XapaKTePUCTHK.

HOCOPOTI U3 AXKYAXbIA YOU (PEKA KYJIA, CEJIO BAXKIOPT,
PECNYBJINKA KOMU) - CAMAA CEBEPHAA HAXOAKA HOCOPOrIA
MEPKA (STEPHANORHINUS KIRCHBERGENSIS) B EBPOIE

A.B. MoHomapee’, A. A. BoHOapee?, A. FO. ly3a4yeHko®, B. A. Ucakoe’,
eaH KonbgbcxomeH?*, ean dep IMnuxm®

U ouL KomuHL] YpO PAH, Cbikmbigkap, dvponomarev@inbox.ru
2 Omckoe peauoHanbHoe omdeneHue PO, Omck
SUI PAH, Mocksa
4 [lelideHckuti yHusepcumem, flelideH
5 [poHuHaeHcKull yHUsepcumem, [POHUHaeH

JlBe BeTBM HMXHeW uemoctu Hocopora Mepka (Stephanorhinus kirchbergensis Jager,
1839) 6bun Haiinensl B Hauase uroHs 2014 1. E. Mannpukom B mecteuke Jxymxbin Yoii
Ha u3nyuuHe pexu Kynel B 2.5 kM ot c. Baxropr Ynopckoro paiiona Pecry6nuku Komu
(64.029296° c. m1., 47.091260° B. a.). KocTHBIE OCTaTKU HAXOIWIKCh HA OCYEBHUKE JIEBOTO
6epera BeicoToi 10 M, rie 0OHaXKarOTCS YETBEPTUYHBIE OTIOKEHHUS, IPECTABICHHBIE B HUXK-
Hell yacTu rpyObIMU IPOMBITBIMU [1€CKaMH, a B BEPXHEH — MEJIKUMH INIMHUCTBIMU TIECKaMH.

bnaropaps yuactuto B.1O. Jlykuna, BeTBH HIKHEH yenntocTd ObuM nepeaansl B I'eomno-
rudeckuii Myseit M. A. A. Yepnosa MuctutyTta reonorun uM. H.I1. FOmkuna OUIL] Komu
HII YpO PAH B r. CoikteiBkape (MI'KHLL Ne 548/319). [lepBoHavyanbHO J1BE BETBU HUXKHEH
yemocTy Obutn ompezeneHs! /1. B. IloHomapeBbIM, Kak OCTaTKH IIEPCTUCTOrO HOCOpOTra
(Coelodonda antiquitatis), a pOTO 0OTHOI BETBU ¢ HEBEPHBIM JJMArHO30M OBLIO OITyOIMKOBAaHO
B 0030pHOI1 ctatke [be3nocos, [Tonomapes, 2021].
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YMC pagnoyrepoanas narupoBka (GrA 66468), BIOJHEHHAs M0 KOJIJIAr€Hy KOCTU
B LlenTpe u3oronHeix uccnenoBanuii [ ponnnrenckoro yH-ta (r. 'ponunren, Hunepnanner),
HoKas3aja 3ampeesbHblil U1 MeToia BO3pacT KOCcTu (>45 ThIC. 1IeT).

YenrocTh OTHOCUTENBHO XOPOIIEH COXpaHHOCTH. Mophosornueckue Npu3Haku Yeiro-
CTH U 3y00B (y3KHii, KOPBITOOOpa3HbII cuM(}U3; PopMa HUXKHETrO Kpast YENIIOCTH U €€ IMoIe-
PEYHOTO CEYCHMS, YTOJI BOCXOAAIIEH BETBH, HAKIIOH 3yOOB U JIp.) YKa3bIBalOT HAa IPUHA IEK-
HOCTb €€ Hocopory Mepka. ITo cBouM pazMepam HMXKHSISL 4EIIOCTh HOcopora U3 JIKymKba
Yol OTHOCUTENIBHO KpPYIIHAs, U 110 ATOMY IIPU3HAKY, BEPOSITHEE BCETO, IPUHAJUIEkKAIIA CaMILy.
3yObl 110 pa3MepaM TaKkKe Cllerka KpyIlHee CpeJHUX 3HAYeHHi, HO B IeJIOM IO OOJIbLIMH-
CTBY Pa3MEpPOB HUXKHSIS YEIIOCTh HE BBIXOAMT 3a MPEAEIIbl U3MEHUMBOCTH 3THUX MApaMETPOB
y Hocopora Mepka. CreneHb cTupaHus 3yOOB IPUMEPHO COOTBETCTBYET UHIAMBHYyaIbHOMY
BO3pacTy >kuBOTHOrO 30-35 sert.

MecToHax0oX/IeHHEe HAaXOJKU Ha OEUEBHUKE HE MO3BOJISIET TOYHO YCTAHOBMUTH €€ IMpHU-
HaJJIEKHOCTh K OCaJIkaM TOTO WJIM MHOTO Bo3pacTa. BeposTHO, Haxozaka cBA3aHa ¢ pOIUO-
HOBCKMMU (ropkuHckumu, MUC 7) win cynuackumu (MukynuHckumu, MUC Se) mexien-
HUKOBBIMHU OTJIOKEHMSIMH, IIMPOKO PACIpPOCTPAHEHHBIMHU B AONMHAxX pek Bamku u Kymsl
Y Pa3MBITBIMHM BO BPEMsI 3aJI0KEHUSI PyCIIOBOM CETH MOCJE OTCTYNAHUS BBIYETOICKOTO (MO-
CKOBCKOT'0) JIEJIHUKOBOTO [TOKPOBA.

WNndopmanus u3 6a3el nanusix PALEOFAUNA [Markova et al., 2019] o pacrpoctpa-
HEHUM 0CTaTKOB Hocopora Mepka B EBpa3uu CBUAETEIBCTBYET O TOM, UTO HAXOJIKa HUKHEH
yemocty u3 Mecteuka Jkymkbin Yoit (Pecrybmuku Komu) okono 64° c. m1. CyniecTBEHHO
OTOJBUTAcT HA CEBEp I'paHuUlly apeasna Buaa B EBpore.
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TEOPOXPOHOJIOTMYECKUE NCCIIEAOBAHUA YETBEPTUYHDbIX
OT/IOXKEHUW 3A NPELQEJIAMU PANOHOB AKTUBHOIO BYJIKAHU3MA

B.B. lMoHomapesa’, M. B. Mlopmusicun?, JaHuwuk M.3, E. A. 3eneHunH?,
H.B. lNnopé6ay’, E.A. KonHcmanumuHroe®, E. A. Ma3Heea’®

"UBuC [JBO PAH, Nemponasnosck-Kamyamckuti, ponomareva@kscnet.ru
2 GEOMAR, Kunb, ®PI
3 Curtin University, Nepm, Aecmpanus
“'MIH PAH, Mockea
SUIPAH, Mocksa

Te(l)pOXPOHOJIOFI/ILIeCKI/II\/’I MCTOA MOXKCT IPUMCHATHCA U JATUPOBAHUA U KOPPCIIALNU
HAa3C€MHBIX U MOPCKHUX OTVIO)KEHHUI KaK BONM3HM aKTHBHBIX BYJIKAHOB, TaK W Ha yHAaJICHUU
Ha COTHU U TBICAYH KUJIOMCTPOB OT HUX. I OPH30HTELL Te(l)pbl HCIOJIB3YROTCSA KaK MapKEPbI I
AaTUpOBaHUA U3MEHEHUN KJiuMara, craguit OHCHCHCHHﬁ, HYHaAMUI'CHHBIX SCMHeTpﬂCCHHﬁ,
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apXeoJIOTUYECKUX FOPU30HTOB U T. M. K cokaneHuto, MONbITKY UCIIOIb30BaHus Tehpoxpo-
HOJIOTUYECKOro MeToza Ha teppuropun Poccun 3a npenenamu Kypun m Kamuarky nokxa
pelKU — MO-BUAMMOMY, M3-32 OLIMOOYHOTO MPEJCTABICHUS O PEIKO BCTpedaeMOCTH Tedp
Ha yJaJIeHUH OT aKTUBHBIX BYJIKaHOB. Haiu mccnenoBanus o3BoJIMIM 0Ka3aThk, 4YTO TOpU-
30HTHI T€(PbI MOTYT OBITh MCIIOJIB30BaHbI Ul JaTUPOBAHUS U KOPPEJSLUN YeTBEPTUUHBIX
OTJIIOKEHUH B pa3HbIX yacTax Poccum Ha paccrosHum 10 2300 KM OT ByJIKaHOB-HCTOYHM-
koB. Koppensiuu Tegpbl OCHOBaHbI Ha TEOXMMHUYECKOM M3yYEHHH BYJKAaHHMUYECKOTO CTEKIIa
C OIPENEIECHUEM COACPKAHMSI INIABHBIX U CIIEIOBBIX YIEMEHTOB.

Hccnenoanus B IlpeakaBkasbe no3poawin uaeHTHGUupoBars 6osee 30 ropu3oHTOB
Tedpbl U KpUNTOTEPPHI C BO3pacTOM OT 3 MIIH 110 <I ThIC. JeT. Bo3pact psaa minoneH-miei-
croneHoBbIX Te(p ObL1 onpenener ¢ nomompo U-Th-Pb, (U-Th)/He u “°Ar/*’Ar metonos,
TOJIOLIEHOBBIX Te(p — ¢ MOMOLIbIO paanoyriepogHoro Merozaa. Ilemisl ¢ Bo3pactom ot 3
710 2.2 MIIH JIET, 3aJIeralollie B OTIIOKEHUAX CBUTHI Pyxc-/[3yap U CBA3aHHBIE C ByJIKaHaAMH
Bonbioro KaBkaza, MOXKHO paccMaTpuBaTh Kak MapKephl JUIs OTJIOKEHUH pyOexa mirone-
Ha U IuieiicTolieHa. Bo3aMoXKHO, aHajgoramMu 3Tux Tedp SABIAIOTCS MEIJIbl U3 aK4arblIbCKUX
OTJIOKEHUI 3aKaBKa3bsl, KOTOPbIE YKJIAJbIBAIOTCS B TOT K€ BPEMEHHON MHTEpBaJl, HO IIOKa
TFE€OXUMHUYECKH HE n3y4deHbl. [lomyueHne reoOxXuMMUeCcKUX XapaKTEpUCTHK ISl BCEX IEIIOB
MO3BOJIMT MPOBECTH TPAHC-KABKA3CKUE KOPPENALMU Pa300LICHHBIX Pa3pe30B HAa3eMHBIX
U MOPCKHX OTJIOKEHUI U OOBEIMHUTH UX B €JUHYIO CTpaTurpapuueckyro 1mocieaoBaresb-
HocTh. Kpome kaBkaszckux mnemioB, B IlpenkaBkasbe ObuiM MAeHTH(GULIUPOBaHBI Tedpb
u kpunroredpsl BynkanoB Anaronuu (HempyT u Oppxuec) u CpenuzeMHoMopbs (CaHTOpUH
u Kanbjepa Prerpeldckux mnouei).

Ha ceBepo-BocToke Asum, Ha pacctosHun 700-1800 kM OT ByJIKaHOB, T€OXUMHUYECKU
0XapaKTEepPU30BaHO OKOJIO JIecATKa Tedp ¢ Bo3pacToM oT 2.2 MiH 110 8.4 ThIC. neT. [lneiicTo-
LIEHOBbIE Te(pbI TaTUPOBAHBI C MOMOIIbIO BO3PACTHBIX MOJEIEH I KepHa 03. DNbIBITbIT-
I'bIH U JUI1 MOPCKHX OCaJ0YHBIX KOJOHOK, I7le OHM TaKkke OblIM oOHapyxkeHbl. Jlo cux mop
JMIIb ToJiolieHoBas Tepa, cBa3aHHas ¢ Kaubaepoi Kypuibsckoro ozepa (Kamuarka), ucmnosb-
30BaJlach 3/1eCh B KauecTBe Mapkepa. Tedpa Payuya (~177 TbIC. 1€T) CBA3bIBAECT Ha3eMHbIE
najeoapxusbl YykoTku ¢ ocagkamu bepunrosa Mops u CB yactu Tuxoro okeana. Moiusble
3aJIeKu neria B paiione Marangana (~230 ThIc. JIeT) AaTUPYIOT OCAJKH JIEHUKOBOTO 03€pa.
Pacimmpenne TepoXpoHOIOrHUECKUX UCCIIE0BaHUN BHECET BKJIAJ B JaTUPOBAaHHUE U KOP-
PENSILIMIO YETBEPTUUHBIX OTIOKEHUH Ha Tepputopuu Poccun.

ANHAMUKA SKOCUCTEM CPEQHEPYCCKOW BO3BbILWEHHOCTH
B NO3AHEM HEONMNENCTOLEHE MO PE3YJIbTATAM
NEAOAHTPAKOJIOTMYECKOIO AHAJIN3A

E.B. [ToHomapeHko', C. A. Cbiyega?
"Ommasckuil yHusepcumem, Ommasea, KaHada, eponomarenko@yahoo.com
2UI PAH, Mockea, P®, sychevasa@mail.ru

Amnanu3 0OTaHMYECKOTO COCTaBa YIJId 1O3BOJIICT PEKOHCTPYHUPOBATHL COCTAB PACTHU-
TCJIIBHOCTH U JUHAMUKY 3KOCUCTEM B IIPCACIaAX BO)IOC60pHOFO ydacTka. Vromub BCTPCUACTCA
B TEX WIM HMHBIX KOJIMYECTBaX B OOJIBIIMHCTBE Imo4B, €ro COACPIKAHUC B OPraHUYCCKOM
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BeniecTBe najeonous gocruraet 70%. [loBcemecTHOCTh ymisd B mOYBaxX M HAaHOCAX JAacT
BO3MOYKHOCTb PEKOHCTPYHMPOBAThH JIOKAIbHYIO PAaCTUTEIBHOCTh, B OTIMYME OT PErHMOHalb-
HBIX CIIOPOBO-TIBUIBLIEBBIX CIIEKTPOB, KOTOPBIE 3aBUCAT OT MPeoOiIaJarollero HanpaBieHus
BeTpOB. [l BBIABICHUS NMHAMUKHM SKOCUCTEM MEKIY dTalaMu aKTUBHOW CEJUMEHTALMU
HEOOXOJJMMO CPaBHEHUE CMEILIAaHHBIX YTOJbHBIX CIIEKTPOB C TUMIOBBIMU CIIEKTPAMHU OMIOPHBIX
skocucteM (Ponomarenko, Anderson, 2013). Mbl nmpuMeHWIN NEI0AHTPAKOIOTHUECKUN
aHaJINU3 NI MCCIIEN0BAaHUSA AUHAMUKHM DKOCUCTEM B KOHIIE MHUKYJIMHCKOTO MEXJIEIHUKOBbS
U MOCIEAYOUIMX UHTEPCTaANAIOB BAJIJAICKOTO OJIEICHEHMsI HA IIPUMEPE OIIOPHOTO pa3pesa
AnexcaHIpOBCKUI Kapbep.

Crenpl noxapoB OblIIM OOHAPY>KEHBI B MEXKJICTHUKOBOM PHIIIIKOBCKOI B TpEX MHTEPCTA-
JIMANBHBIX MaJICONOYBax: KyKYEBCKOHM, CTpEJICLIKOM, aleKCaHIpOBCKOM. B OpsiHCKO# mouBe
yrojib OTCYTCTBOBaJ JHIIb. [Toxkapsl ObUIM YaCThIO (DYHKIIMOHMPOBAHUS SKOCUCTEM B IEp-
BYIO [I0JIOBUHY I103/1HET0 IeicToueHa. [loponHelii cocTaB yuis B pa3HOBO3PACTHBIX [10YBAX
3aMeTHO OoTin4aercs. B poimkoBckoil maneonouBe (MIS 5e) comepuTcss MakcMManbHOE
KOJIMYECTBO Y HA I'paMM IOYBbI, KaK MO YUCIY (parMeHTOB, TaK U MO Becy. bombiuas
4acTh YIVIS BKJIIOUEHa B cocTaB Fe-Mn mapraHueBblX KOHKPELUH C yroiabHBIM siipoM. OHH
OIMCaHBbI B TOJIOLEHOBBIX MMOYBaX B KayecTBe Mapkepa obesnecenus (octenHenus). [Ipeod-
nanaet yroib 6epessl (Betula) u cocusl (Pinus sp.). B pe3yabrare noxapoB OH EPEHOCUTCS
30JIbHO-TPSI3€BBIMU MIOTOKAMH € BOIOCOOPHOTO y4yacTKa B OaJIKy UM OECCTOUHYIO 3aMauHy.
[Tocne omoXKeHHs SMUTeHEeTUYECKU TPAaHC(HOPMHUPYETCS B CLIEMEHTHPOBAHHBIE KOHKPELHH.
OueBuaHO, 4TO (HOPMHUPOBAHUE PHIIIKOBCKOM MOYBHI IUIO HA (POHE MPUBHOCA MUHEPAILHOTO
Mmarepuaia B 6anky. Beigenstorces no kpaiiHeil Mepe Tpu ypOBHS —3Tana HaKOIUIEHUS OCe-
HOXAapHBIX HAHOCOB, NepepadoTaHHbIX ToYBOOOpa3oBaHueM. Jlois 6epessl Bhillle B HUXKHUX
HaHOCaX, a COCHBI — B BEPXHUX. B Hauase nepBoro paHHeBainaickoro uHrepcraauana MIS
5c¢ (KykyeBckas Mo4Ba) B 3aIMIICHHBIX 3J€MEHTaxX peibeda pocia eiib, 03/1Hee CMEHUB-
11as1Cs1 3JIaKOBOM CTEIBIO. YTOJIb €JIM IPUCYTCTBYET B 3alIOJHEHUSX 3€MJIEPOMH, OITYLIEHHBIX
C IIOBEPXHOCTH Majeonousbl. IIpU3HaKky 4acTbIX MOKAPOB B 3TOT NMEPHOJ OTCYTCTBYIOT.
Bo BTOopoM panneBanmaiickom uHTepcTaauane MIS S5a (crpenenkas mousa) Oanmku ObLIN
3aHATHl 3apOCIAMH KCEPO(UTHBIX KyCTapHUKOB U3 CEMeicTBa pO30LBETHBIX U OOOOBBIX
(actparaun). IIpoueHT MOBTOPHO-000XOKEHHOIO YISl KyCTApHUKOB B 3TOW MOYBE MAaKCHUMa-
aeH (oxono 60%). B nepBslii cpeaneBannaiickuii nuatepcraauan MIS 3 (anekcanapoBckas
104Ba), B OaJKe pOC/IM MEJIKOJIMCTBEHHbIE MTOPOJIbL: Oepesa, obXa, OocuHa/uBa. Pe3ynbrarsl
aHaJM3a AT OCHOBAaHUE MPEANOoNararb, YTO KOHKPELUHU C YTOJbHBIM SPOM XapaKTEpPHBI
MMEHHO U1 MEXJICAHUKOBUNH M MOTYT MCIIOJIb30BAaThCSA B Kauy€CTBE XPOHOJIOIMUYECKOIO
Mapkepa JJisi cTpaturpapuueckoi Koppensuuu. JlaHHble eJ0aHTPAKOIOIHYECKOro aHaIH-
3a BO MHOTOM COIVIACYIOTCSI C JaHHBIMM CIIOPOBO-TIbUIbIIEBOrO aHanu3a (CelueBa, I'yHOBa,
2004).
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YETBEPTUYHbIE OTJIOXKEHNA HUXXHEIO TEMEHUA PEK KU3UP
(BOCTOYHbIN CAAH)

H.H. Nonosa

Cubupckull pedeparnbHbil yHusepcumem (CQY), KpacHosipck, pnn_kgs@mail.ru

Nzyuennas B xozme I'II1-200 Tepputopust BKIOUaeT OaccelHbl HMKHUX TEUCHUH pp.
HIunna, Heipaoa, Kacna, npaBbix nputokoB p. Kusup u npeacrasiser co0oii CI0AKHO OCTPO-
€HHYIO0 00J1acTh, COCTOSIIYI0 M3 BHYTPUTOPHBIX BIAJMH, OIPAaHUYEHHBIX U pa3leieHHbIX
CpeiHe — HU3KOTOpHBIMU oTporamu Xp. Boctounsiii Casin (MaccuBbl rop Mocksa, Mosom,
Exarepununckuii xpedeT u ap.). BHyTpuropHsie BnaguHbl 1 aHOMaJIbHO IIUPOKUE JTOJUHBI
no pekam Kacna, Bepxuss Unnxe6a, bananka, Manas Heipa 00:1a1aroT XopoI1o BeIpaskeH-
HOW JIMHEWHOCTbHIO, KPYThIMH, YaCTO AaCUMMETPUYHBIMH OOpTaMH, OrpaHUYECHbI TEKTOHUYE-
CKUMH YCTynamH, (PMKCUPOBAHHBIMU BUCSYMMU JOJIMHAMH, HHOTJA BOAOMAaMH BBICOTON
10 30 M (UnHxeOMHCKUI).

B TedeHne Bcero HOBEHIIETo dTana pa3BUTHs BIIAJUHbI U3yYEHHON TEPPUTOPUU SIBIISI-
I0TCS1 6a3MCOM JIEHYAlUK JUTsl OKPYXKAOUX MoAHATUH. Tonia kaitHO30MCKUX OTIIOKEHUH
B HUX umeeT MouiHocth Oonee 100 m. Iloutm Bo Bcex BmajMHax B OCHOBaHMU pa3pesa
3aJIeraloT MIMHUCTbIE 00pa30BaHUsl OCTATOYHOM KOpBI BHIBETPUBAHMS MEJ—I1aJI€0r€HOBOIO
BO3paCTa, EPEKPHITHIEC MOJTUTCHETUYECKUMHU OTJIOKEHUSAMU IIJICHMCTOLICHA.

B KacnuHckoil BaguHe OTMEUAOTCsl IPOAYKTHI IEPEOTIIOKEHUS KOPbl BBIBETPUBAHUS
B 03€pHO-00JIOTHBIX YCIOBHUSAX (CIIIOCApEeBCKasi CBUTA HEOT€HA) U Ha JPEBHUX CKJIOHAX (Kac-
MMHCKasl CBHUTA d0IuteiicToniena) [ Acraxos, Pakosern, 1972]. ®parMeHThl HEOTeH-3IIEIHCTO-
LIEHOBBIX aJUIIOBUAJIbHBIX OTIIOKEHUH, 3aJIeralollie Ha KOpe BbIBETPUBAHUS, OTMEYAOTCS
B JIAaHHOM pailOHE JI0BOJIBHO 4acTo. ABTOp HaONI0Aal UX B OCHOBAaHMM IIOKOJIBHBIX Teppac
B nosnnHax pp. lunna, Kacna, YUnbwxkek. [1aBHbIe OTIMYUTEIbHbBIE YEPTHI OTI0KEHUH — XO-
polasi OKaTaHHOCTb, OXPHUCTas, )KENTO-0ypasi OKpacka, ciaadas JUTUPUKALKs, THTEHCUBHAS
BBIBETPEJIOCTb, HEOOIbIIAst MOIIHOCTH OT 0,2 10 6 M. DTH OTJIOKEHHUS 30JJ0TOHOCHBI, MECTa-
MU O0TpalaThIBAIUCh CTAPATEIBCKUM CIIOCOOOM.

B cpenne- u MO3IHEHEOIIEHCTOLICHOBOE BpEeMs LEHTPaJIbHbIE PaliOHBI BoCTOYHOrO
CasiHa OKpBIBAIKMCh JIEJHUKAMHU KaXEMCKOIO U a3aCcCKOro ojeneHeHni. OieIeHeHus: HOCUIIN
TOPHO-/IOJIMHHBIN XapakTep ¥ HAa U3Y4YEHHOM IJIOLAA IPOABUraauch 1o aonuHe p. Kusup
u ee JieBbIM nipuToKaM (p. Taiira). Ha miomanu ormedarorcst 06pa3oBaHusi KOHEUHBIX MOPEH,
ISIIMO(ITIOBUAIBHBIX, 03€pHO-AJUTIOBHANIBHBIX OTJIOKEHUH, ppaTUYecKue BalyHbl. Moul-
HOCTb JIETHUKOBBIX 00pa3zoBaHuii jocturaer 100 m.

CKJIOHBI OKPY’KAIOLIMX TOPHBIX MAaCCHBOB MOKPBITHI MIE€OHUCTO—CYIIIMHUCTBIMH JEJI0-
BUAJIbHO—KOJUTFOBHAJIbHBIMU, KPYTTHOIIBIOOBBIMU JIECEPIIIMOHHBIMU M COMUMIIOKIIMOHHBIMU
OTJIOKEHUSIMU. Pexu B MX Ipefieniax y3Kue, NOPOKUCThIE, MECTAMU BPE3at0TCs B LIOKOJIbHBIE
JIOKaHO30MCKHE NIOpoAbl. B HUX pa3BUTHI, B OCHOBHOM, PyCJIOBBIE, IOIMEHHBIE aJIFOBHAIIb-
HbIE€ OTJIOXKEHUS, peKe OTMEUaeTcsl aJuloBUi HU3KUX Teppac (pp. Kusup, llunga). B npe-
JieJ1ax BIAJAWH U AHOMAJIbHO IIMPOKUX JOJIMH PEKU Yallle BCEro HE BpE3aHbl B UX JIHUIIA,
[IEPEMBIBAIOT IPEBHUE AJUTFOBUAJIbHBIE [IECUAHO-TAJICYHBIE, JICHUKOBBIEC NINHUCTBIE, BaJIyH-
HBbI€ OTJIOXKEHUS MOBBIIIEHHONW MOIIHOCTH. B npenenax BnajnH BcTpeyaroTcs 3a00/104eHHbIE
YUYacTKH ¢ pa3ButueM namatoctpust (HmwxueunnxeOunckast, HelpanHCKas BOajnHbI).
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B nonunax pp. Ynbmwxkek, Ceitba, Cucum pUKCUPYIOTCS TEXHOT'€HHBIE OTBAJIbI, OTCTOM-
HUKH 30JI0TO00BIYHBIX paboT. B mpenenax nmocenkoB ApreMoBck, KpacHOKaMeHCK B 30HE
0TpabOTKU MECTOPOXKACHUH 30JI0THIX U KEJIE3HBIX Pyl OTMEUAIOTCSI TEPPUKOHBI, S(es.

Boszpact omnoxkeHui NPUHAT MO JAHHBIM HPEALIECTBYIOMIMX Pa0OT, MO MOJOKEHUIO
B pa3pese, YaCTUYHO MOATBEPKIEH JAHHBIMU CIIOPOBO-IIBIIBLEBOIO aHAIN3A.
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KPATKUE UTOTN NANTIEOTEOMOP®ONIONMYECKUX NUCCIIEQOBAHUN
B AOJIMHAX JIEHbI U ANAAHA B 2012-2019TT.

C.A. lpaekuH, 4. FO. bonbwusiHo8

AAHWW, CaHkm-lNemepbype, s.pravkin@aari.ru

B Cankr-IlerepOypre mHHIMaTHBa MPOBEACHUS MaleOreoMopOIOrHUECKUX HCCiIe-
JIOBaHUM ToauHbI p. JIeHbl mpuHaAIexxuT npodeccopy kadenps reomopdonoruu CIIOIY
W. Tuzne. B 2012 r. ynanock mpoBecTd paboTsl B BepXxoBbaX p. Jlensl (UpkyTckas o61acTs),
B 2013 1. B paiione fIkytcka, B 2014 r. B mpenenax jgeHckoit Tpyosl, B 2016, 2017 u 2019 rr.
Ha BCEM MpOTSHKEHUM peku oT Skyrcka no ee nenstsl [IIpaBkun u ap., 2017; IlpaBkun
u bonpmmsnos, 2022]. Kpome Toro, B 2018 1. 6110 4aCTUUHO MCCIIEOBAHO HUKHEE TCUCHHE
Anpnana, a B 2019 . — npuycTheBOi yyacToK peku JgHbIky, npasoro npuroka Jlenst. Oc-
HOBHBIMU 3a/1a4aM1 ObLIO YCTAHOBJIEHHE BBICOTHI U IUIOILAAM POCTUPAHUS TOWMBI U Teppac
p. JIeHbl, u3yueHue U JaTUPOBAHUE CIIATAIOIIUX UX OTIOKEeHUH. CyMMapHO U3y4€HO OKOJIO
50 ecrecTBeHHbIX OOHaKEHUI U 1IypdoB, nonydeHo 35 paauoymnieponnsix u 23 MK-OCJI
JATUPOBKH, JJIs1 HEKOTOPHIX OOHAXKEHU BBINOIHEH CIIOPOBO-MbUIBLIEBON aHAIN3. BhIsABICHO,
YTO HMU3Kas MoiimMa Ha ydacTke SkyTck—Kuranck umeer BBICOTY 10 4—6 M, HMXKE 110 Tede-
HUIO NOBbIIIaeTcs BaBoe. Ee Bo3pact ot coBpemenHoctu 10 300-500 net, uto 00ycioBiieHo,
BEPOSITHO, MMOCTOSHHBIM Ilepe(OpMUpPOBaHUEM pyciia. BpicoTa BHICOKON MOMMBI Ha y4acTKe
Sxyrck—Kuranck cocrapisier 6—8 M, nepen JIeHCKoi TpyOoii Bo3pactaer 10 20 M; ee BO3-
pact o 4000 net. B camoii sieHcKo#t TpyOe B pailoHe UeKypOoBKHU BBISBICHBI MAUKU aJLIIO-
Bus Ha BeicoTe 15-50 M Han ypesom Jlensl Bo3dpactom 500-2000 ner. Bricora 1-it Teppacsl
oT ycTbs byoramel 10 ycTbs [[sHbIIKM BappupyeT B Ipenenax or 7—8 1o 18 m (B paiione
noc. Ycrb-Tarra Ha HiwkHem Anane — 13 M), a cnararomiye ee OTiI0oKeHus ¢(hoOpMUpPOBATIUChH
B niepuox oT 5 1o 10 Teic. ner Ha3az. [IpumMepHO B 3TOM k€ BPEMEHHOM HHTEpPBAJIE MPOU-
30111710 HAaKOILJIGHHE Topda, 3aloJIHAIOLIEr0 Bpe3 Ha MOBEPXHOCTH 2-i Teppachl B HU30BbSIX
Janbimku. Beicora 2-1 Teppacel Ha yuactke Skyrck—Kuranck cocrasiser 1o 20-25 M, Bo3-
pact 12—17 1bIC. 7€T. KOHIIOM KapruHCKOTO BpEMEHU JaTUpOBaHbl oTiIokeHus 45-50-mer-
poBOii Teppacsl B BepxoBbsax Jlensl y moc. JKuraaoBo, B 0CHOBaHUM OECTIXCKOM Teppachl
Hanpotus SKkyTcka, ornoxenus 30-35-meTpoBoii Teppacsl y noc. baramaii y yctes Anjana,
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IIECKU B OCHOBAHMH NIAJIEO/I0JIMHBI — IPUTOKA JIEHBI HUXKE 110 TEYEHUIO OT YCThs p. MeHkepe
Ha OTHOCHUTEINBHOM BbIcOTE 33 M. CpeHeIIeCTOLIEHOBBIE TaTUPOBKHU IOJyY€HBI ISl IPEB-
HUX BBICOKHMX Teppac. B wactHocTH, 2 00pasiia neckos, cnararomux 5-10 80—90-meTpoByto
Teppacy Annana Ha MamoHToBO# rope umeroT Bo3pact 240 u 207 Tbic. neT. (abc. BbICOTA,
cootBeTcTBeHHO, 107 1 153 M), a B paiione SIkyTcka y moc. Dnelnsl (T. H. 5-51 abanaxckas
Teppaca) Ha abc. Beicote 186 M — 182 Thic. jet. [lo uToram MpoOBEACHHBIX HCCIEIOBAHUI
BBISIBIICHO, YTO YCJIOBUS (DOPMHUPOBAHUS MOHMBI U Teppac 00yCIOBIEHbI OCOOCHHOCTAMU
TUIPOJIOTUYECKOI0 peXrMa peku JIeHbl Ha pa3HbIX y4acTKax, B T. Y. HAXOIALIMMUCS B 3aBU-
CHUMOCTH OT KosiebaHusl ypoBHs Mops JlanTeBbIx.
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M3MEHEHUA PEJIbEODA IOITO-3ANAAHOIO NMNOBEPEXbA I'Ybbl
BYOP-XAfl (MOPE JIANTEBbIX) NOA BAVUAHUEM HOBEMNLLUUX
TEKTOHUYECKNX OBUXEHUI

C.A. lNpaekuH, 4. 0. bonbwusiHoe, A. C. Makapoe
AAHUW, CaHkm-lNemepbype, s.pravkin@aari.ru

I'eomopdonornyeckre u maneoreorpapuueckue MCCiIeJOBaHUS FOro-3amajHoro nooe-
pexbs ryosl byop-Xas npoBeznensl B 2018 1. B paMkax 3Tarna KOMIUIEKCHON pOCCHICKO-Tep-
MaHCKOMW 3Kcneauuuu «Jlena», mpoBoaMBIIENCS €XETOAHO B AeibTe JIEHBl U perHoHE MOpPsI
JlanreBbix ¢ 1998 o 2021 rr. Paiion nccnenosanuii pacnosnoxeH B 80—90 kM K I0ro-BOCTOKY
oT noc. Tukcu U mpuMmeuareseH HaJIWYMEeM IHIMPOKHUX CHUCTeM OeperoBbiX BajoB. Llenbro
pabot ObLIO oIpeaesieHNe BO3pacTa JAHHBIX BaJOB M NPUYMH MPOUCXOXKIECHUS 03€p, OT/e-
JsIeMBIX UMH OT MOpsi, B yacTHOCTH, Maxuap (Xaosipbic-Kroene) u I'aBpuin-Kroene. Paiion
UCCIIEIOBAHUN OTHOCHUTCSI K CEHCMMYECKH AaKTUBHOW 001acTH Ha CThIKE YcTh-JIeHcKoro
rpabena JlanteBomopckoil pudToBoii cuctembl U OpylraHckoro cermeHra BepxosiHckoi
cknaauaroit cuctemsl [Mmaesa u ap., 2019]. Penbed MecTHOCTH HU3KOTOPHBIN, B pa3HOi
CTEIEHH pacwICHeHHbIH. MakcuMabHas HIMPUHA CUCTEMbl O€PErOBBIX BaJIOB, OTEIISIONINX
03. Maxuap ot mops, okono 1000 m. Cornacuo pesynsraram!*C narupoBanus morpeGeHHOM
IUTABHUKOBOM IpeBecuHbl Ommkaiiiue k modepexnto Mops Baisl (10 300 m) BeicoToit 3—4 M
H. y. M. cpopmupoBanuce B untepaie 1040+60-910+50 paguoyrnepoausix jet. lupuna
CHCTEMBbI OEperoBbIX BajioB BbICOTOH 110 3—4 M, oTaemstomux o3. ['aBpun-Kroene ot mops,
nocruraer 1500 M. Bansl Ha paccrosHun ot mMopsi B 300-1500 m oGpa3oBanucek B mnepu-
on 4500-3200 ner Hazad. 3aTeM HACTYNHJI MEPEPHIB B OCAJAKOHAKOIUIEHUH. bimkaiiiive
K Mopio (Ha ynanenuu 10 300 M) GeperoBble Basibl C(HOPMHPOBAIMCH MPEUMYILIECTBEHHO
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no3aHee 1100 ner nHazan. CormacHo BbIBOJAM HeMelKux koiuier [Sander et.al., 2019], ko-
TOpbIE IOMHUMO JIaTUPOBAaHMs NPOBEIU €€ U HUBEIMPOBAHUE CUCTEMBI BAJOB B paliOHE
03. ['aBpui-Kroene, ux Bo3pact (2 renepanuu: ot 3 10 6 ThIC. €T U Mosoxe 1,1 Teic. jer)
HUKaK HE CBUJETEIIbCTBYET O KoJeOaTeIbHOM XapakTepe M3MEHEHUH ypoBHs Mops Jlante-
BbIX BO BTOPOM NOJIOBUHE ToioneHa [bonbumusinoB u ap., 2013]. OnHako npyu HEU3MEHHOM
YPOBHE MOPS KOTJIOBUHBI 03€p JIOJKHBI ObLIH OBITh 3aII0JHEHBI OEPErOBBIMH OTIOKEHUSIMH.
CoracHO HalllUM BBIBOJIaM OHHU OOpa30BaHbl MO TEKTOHMYECKUM IPUYMHAM YXKE IOCIe
Hayasa (hOpMHUPOBAHUS CUCTEMbI OeperoBbiX (opm penbeda. B moab3y 3Toro cBuaerenb-
CTBYET BBITYKJIbIM IpoQuIIb cucTeMbl BajioB y 03. ['aBpui-Kroerne ¢ norpyxenuem nanbonee
JPEBHUX W3 HUX MO MMOBEPXHOCTh BOJOEMa Ha ypoBHE MeHee 2 M H. Y. M. [Sander et.al.,
2019], otHOCcuTENBHO OoJbIIAs ITyOHHA 000MX 03ep — Oosee 10 M, UTO 3HAYUTEIBHO [ITyO-
&Ke, 4yeM Mpuiieraromas Mopckas akpatopus. OOpa3oBaHHEe KOTJIIOBHH 03ep Ha MOOepexbe
ryos! byop-Xas npousonuto mexy 6000 u 1100 et Hazan, HO, Cyas MO MOYTH MOTHOMY
OTCYTCTBUIO JOHHBIX OTJIOKEHUI B HUX, 3HAYMTEIBHO OJIMKE K MOCIETHEMY ThICSUYEIIETHIO.

Jlureparypa
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HOBbIE AAHHDIE O JINTOJTIOTMYECKOM COCTABE, BO3PACTE
U 3TANAX ®OPMUPOBAHUA OTIOXKEHU BTOPOU
HALNOWMEHHOW TEPPACbI PEKU MEH3A:
CTOAHKA YCTb-MEH3A-14, 3ANAAHOE 3ABANKAJIbE

U.N. Paszzunsdeesa’, B. A. Nony6yoe?

13a6rly, 3a6HL| MNAS BO PAH, Yuma, labpaleo@yandex.ru
2UII CO PAH, Upkymck

3aMeTHYI0 pOJib B PELICHUU MPOOJIEM XPOHOJIOTUH, CHEeUU(UKH IOYBOOOpPA30BAHUSA
U OCaJKOHAKOIUICHUS B JIEAHUKOBBE, [1O3HEJICAHUKOBbE U TOJIOLEHE HAa TEPPUTOpPUM 3a-
najsiHoro 3abaiikaibs UTPAIOT UCCIIEAOBAHMS T€0APXEOTOTNYECKUX MaMATHUKOB B YPOUHILE
Yerb-Men3a, Ha KOTOpBIX BBIAEISIOT OT 1-2 10 7 HaanoliMeHHbIX ypoBHel. B 2015-2016 rr.
00BEKTOM UCCIIEJOBAaHUS SIBIISUIACH CTOSIHKA YCTh-MeH3a-14, TeppuToprUaibHO NpUypOUCHHAsS
K OTII0KeHUsAM ypoBHs I HannoliMeHHOM Teppackl p. MeHsa B ee cpeHen yacTu. I eoxpoHo-
JIOTMYECKUE U apXEO0JIOTUUECKHE JIaHHbIE MOKa3aiu Oosiee CIOXKHBIM, YeM MpeICTaBIsIoCh
panee, renesuc omiokenui. Juanazon AMS '“C-gar 30-27,5 Hekall. ThIC. 1. H. 00pa3LoB
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U3 KyJIBTYpHOTO TOPU30HTA (K. T.) B CPeIHEH YacTH aJlTIOBHUS, B COYETAHUU C PUKCHPYEMBbI-
MU MHTEHCUBHBIMU KPUOTEHHBIMH MPOIIECCAMH aKTYaTM3UPOBAIH U3YyYEHHE 0COOCHHOCTEM
JUHAMUKHU ocajkoHakoryieHuss. C 3Toi uenbto B 2021 . BBINOJIHEH I'PaHyJIOMETPUYECKUN
aHaJIM3 TOJTHOTO pa3pesa MaMsATHUKA, 00IIe MOIHOCTHIO OT 5,2 10 5,8 M, B OCHOBHOH 4acTH
MIPEJICTABICHHOTO TOJIIEH aJUTFOBUANBHBIX OTIOKEHHUH (110 4,3 M) TEKCTypa KOTOPBIX H3Me-
HseTcs cHu3y-BBepX. ['anmeunuk Il Teppacel popmupoBalics B pexxuMe pycia—pupyciaoBoit
orMenu Bo Btopoii monoBuHe MUC 3. IlepekpriBarorue cyOropu3oHTaIbHbIE CIOUCTHIC
OTJIOKEHUS C TIOBBIIIEHHBIM COJIEP>KaHUEM MBIIEBATHIX U UIUCTHIX (QPAKIHI, C HEKOTOPBIM
o0oraiieHrueM OpraHMueCcKiM BEIIECTBOM U KapOOHATaMU, XapaKTePU3YIOT 0CaAKOHAKOILIe-
HUE B YCJIOBUAX HU3KOM IMOKWMBI ITPU BBICOKOM YaCTOTE U MAJIOW BOAHOCTU NABOAKOB. TeM-
HBIE CJIOU CEPOBATHIX OTTEHKOB AKKYMYJIMPOBAJIMCH B PE3YJIBTATE PA3MbIBA U MEPEOTIIOKEHUS
T'yMYCOBBIX TOPU30HTOB [IOMMEHHBIX I1OYB.

HuxHss yacTh NOMMEHHOTO aJUTFOBUS OTPAXKAET CHUKEHNE YACTOTHI IIABOJIKOB IIPU YBE-
JMYEHUU X BOJHOCTH, HAOMIOMaeTCs OOMbIIIasi MOIIHOCTh CIIOEB M UX OoJee rpyOblil rpany-
JoMeTpuyeckui cocras. [Ipeanonaraercs xopowas ApEeHUPYEMOCTh OTIIOKEHUNA U OTHOCH-
TEJILHO TEIUIBIA KiauMat. PaHHui sriu3o4 oOMTaHKUSI OCHOBHOIO K. I. CTOSHKH YcTh-Men3za-14
CBsI3aH C 3TUM IEPUOAOM. bosee TOHKOCIOUCThIE OTIIOKEHUS B CPEAHEN YaCTHU aJUIIOBUS,
cojieprKallie HaXOJKHU IIEHCTOLEHOBOU (ayHbl (K. I.), GOPMUPYIOTCS B MOMMEHHBIX yCIIO-
BUSX, IIPU OTHOCUTEIBHO KPAaTKOBPEMEHHOM IOBBIIIEHUM YACTOTHI IMABOJIKOB, YTO MOIJIO
OBITH 00YCJIOBIICHO HE CTOIBKO JUHAMHUKON BOJHOCTU PEKH, CKOJIBKO €€ MEaHIPUPOBAHUEM.
Hanu4ue B KpoBIie ClI0Si KPHOTEHHBIX HAPYIICHH, (DOPMUPYIOIIUXCS B YCIOBUSIX JbAUCTOM
MEpP3J0ThI, (PUKCHPYET TN MOXOIOJaHUS KIUMara.

Briie no paspesy cMeHa TuIlla CIIOMCTOCTH U HAKJIOH CJIOEB, IIPU HEBBIPAKEHHBIX U3-
MEHEHUSX B TPAHYJIOMETPUYECKOM COCTaBE, XapakTepu3yeT (OPMHUPOBAHUE OTIOKEHUI
B IIpeJieax BBICOKOW MMOMMBI — OCaJKOHAKOIUIEHUE TIPU POCTE OTHOCUTEIBHOU BBICOTHI MO-
BEPXHOCTH B YCIIOBHIX HEUACTHIX, HO HAanOOJIee MOIIIHBIX MAaBOAKOB. [laHHAs 4aCTh OTIIOXKe-
Hull HanOonee HapyeHa kpuoreHezoM (LGM?). Bbixoa U3 HOHMEHHOTO pexuMa U Ha4ajio
AKKyMYJISIIIHH CyOadpaibHbIX OTIIOKEHUI Ha ATare Mepexo/ia OT BRICOKOW MONUMBI K MEepPBOi
HAJANOWMEHHOM Teppace MPOSABIAECTCA B MOCTEIIEHHOM YMEHBIIEHUM MOIIHOCTU CIIOMKOB
Y HEKOTOPOM YTSDKEJICHUM I'PAHYJIOMETPUYECKOIO COCTaBa IO HAIPABICHUIO K KPOBJIE AJI-
moBus. [lepekpriBaroias mayka cyOal’paibHBIX OTIOKEHHUN B YCIOBHUSX MEPBOU Teppachl
COIECPXKUT Hambosee BBIpAKEHHBbIE (parMeHThl Mpoduiiel MOrpeOeHHBIX MOYB, KOTOPHIC
COXPAHWIKCH OT Pa3MbIBa, HO UHTEHCUBHO HapylleHbl KpuoreHe3oM. C OHON U3 HUX CBSI3aH
K. I. 2 ¢unana naneonuta. [IpenBapurensHo, OTIIOKEHUS U MOYBBI JAHHOTO CIIOS XPOHOJIO-
TUYECKH COTMOCTAaBUMBI C MO3THUM ApuacoM. Bepxuss yacTts paspesa (1o 1,5 m) dopmupo-
BAJIACH B YCJIOBUSX BTOPOM HAANOWMEHHOM TEppachl, IPU HEKOTOPOM IPUBHOCE HOJIOBOIO
Marepualia B pe3yiabTaTe MEePEeBEMBAHUS MOACTUIIAIIIMX aJUIOBUAIBHBIX OTiIOKEeHUH. [lo-
KPOBHBIN 4€XOJI IPEACTABIEH CyNIECUYaHBIMHU CIIOSIMHU, CYNIECSIMU U JIETKUMH CYIJIMHKAMH,
BKJIIOYAIOIIMMH MaTepuaibl K. I.1 HeomuTa-OpoH3bl, HA KOTOPBIX C(HOPMUPOBAaH MPOGUIH
COBPEMEHHOM TaeKHOU MOUBHI (AEPHOBO-TIOJ0YP OMOA3OIECHHBIN).
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NANEONOY4YBbI KAK APXB UHOOPMAL U ANA PEKOHCTPYKL N
NMPUPOAHDbIX YCNOBUI B NEPUOL, PAHHENJIENCTOLEHOBOIO
3ACEJIEHNA YEJIOBEKOM 3AKABKA3CKOIo HAropebA

A.B. PegyHoega’, O.C. Xoxnoea?, E.B. bensiega®, I1.I". Kycm*

" BUH PAH, CarHkm-lemepbypa, ARevunova@binran.ru
2 OXubII PAH, MywuHo
SUNMK PAH, CaHkm-llemep6ypa
4 Hezasucumbiti uccrnedosamerib

Wzyuenue paccenenus moaei B EBpa3un B paHHeM IUIEHCTOLIEHE HEBO3MOXKHO 0€3 pe-
KOHCTPYKLMH BIMABIINX HA HETO IPUPOAHBIX YCI0BUM. PaHHENaIeoIMTHYECKUE TAMATHUKU
Jlopuiickoii KOTI0BUHBI (ApMeHHs ), IPE/ICTaBICHHBIE pa3pe3aMy OTI0KEHUH paHHEIIEHCTOo-
LIEHOBOT'0 BO3PACTa, BKIOYAIOT I1aJI€ONIOUBbI, ABIAIOIIHUECS] apXUBAMMU [1AJIE0IKOIOTHYECKON
uHpopmarun. Kynerypusie ciiou ctosiHok Kapaxau, Kypran I (cnou 1-3), Kypran II-2 u fr-
JlaH coJep>KaT KaMEHHBIE M3/EIINs, OTHOCIUIMEC K MECTHOM PaHHEAIIEIbCKON TpaauLIvH,
a B HkHel nouBe Kyprana I apredaxtsl umeror ongoBanckuil o0nuk. B crporom cmbicie,
Ha YIIOMUHAEMbIX CTOSIHKaX HalJeHbl HE MaJICONOUBBI, IPEICTABICHHbIC OJIHBIM HA0OpOM
napareHeTUYECKUX TOPU30HTOB, a JIUILb UX OT/EIbHbIE HHCUTHBIE TOPU30HTHI JINOO Tegoce-
muMeHTsl. Paszpes Kapaxau (~8 m) Ha ocHoBaHuM U-Pb—1aTupoBok nepexphiBaroniero tyda
U NaJEeMarHUTHBIX JAHHBIX OTHOCUTCS K nepuony 1,9-1,77 miuH 1. H. (maneoMarHUTHBINA
snu3zon Onaysait). OOGHapYKEeHO IIECTh CJIOEB € MpU3HAKaMH Mo4BooOpa3oBaHus. Puro-
JMTHBINA aHAJIN3 MT0Ka3ajl MPUCYTCTBUE CYOTPONNYECKOM pAaCTUTEIBHOCTH B CAMOM HUKHEM
TOPU30HTE, KOTOPAasi BIIOCIEACTBUM cMeHMIach JecHo. Cyns no 3Hadenuro CIA, ysenu-
YUBAIOLIEMYCsl C TNIyOMHON B HEKOTOPBIX CJOSX, MOYBBI OBLIM MEPEOTIOKEHbl. B Kapbepe
Kypran-I Tpu nouBsl 3ajeratoT Bblie nem3oBoro necka ¢ U-Pb-patoit ~ 1,5 MutH 1. H., a B UX
KpOBJI€ BBIsIBJIEH nepexon Marysma-bpronec (~0,77 miH 1. H.). B pa3pe3ax nyHnkros 3 A-b
Kyprana-I BbIsiBI€Ha HMOKHSSI IOYBA, 3aJI€Ta0as HUKE [IEM30BOI0 IIECKA U IO CYIIECHIO,
B KOTOpO#l 3adukcupoBaHO okoHuaHue snuzona Osngysait (1,77 muH 1. H.). OTa mousa
copmupoBainach Ha 6azansre ¢ U-Pb-garoii ~2,0 MitH J1. H. 1 He OblIa nepeotioxeHa. OHa
XapaKTepU3yeTCs] MAKCUMAJIbHBIMU BEJIMUMHAME COJEPKAHUS MINCTON (PpaKLUU U CTEIICHU
BbIBETpUBaHUs, conepkanus C u N, MUHUMaJIbHBIMU — MArHUTHON BOCIIPUMMYHUBOCTH, UTO
npearnoaraeT ee 00pa3oBaHue B CyOTPONUYECKOM KIMMaTe, 6oJiee TEIIOM, YeM TOT, B KOTO-
poM (opMHpOBaIUCHh BepXxHUE 1OYBBL. B myHkTe 3b B 3TOM 1ouBe 00Hapy eHbI (PUTOIUTHI
HOJIBIHYM, XBOWHBIX M 03€pHBIX pacTeHuid. Takoil Habop yka3bplBaeT Ha TO, YTO M3ydaeMbIi
oOpasell sBIsETCS NeJ0CEIUMEHTOM, BEPOSITHO, (POPMUPOBABILUMCS B IOHIKEHUH penbeda.
B paspeszax Kypran-II-1 u —2 1mouBbl nepeKpbIThl IEM30BBIM IIECKOM, aHAJOTMYHOMY TaKoO-
BoMmy B Kyprane-I, 1. e. Bo3pact nous He meHee 1,5 muiH 1. H. B Kyprane-II-1 naneonousa
IIPEJCTABJIEHA CIIOEM 3E€JIEHOBATO-CEPOro CymInMHKa, a B Kyprane-II-2 — yeTblppMs CIIOSIMMU.
BepxHuli u3 HUX — 3TO YIOMSAHYTBINA CYITIMHOK, UMEIOIIUI IPU3HAKU OIVIECHUS U IEPUOIU-
YeCKOro yBJIQXKHEHUA-yChIXxaHus. Hipkenexanuii ropu30HT MOYBHI IpeTepres MeTaMmopdu-
YECKOE BBIBETPUBAHUE, & MOACTWIAIOIIME €r0 KOJUIFOBUAJIBHBIE OTJIOKEHHS NEPEKPBIBAIOT
eie OoJiee paHHIOKO MAJICONIOYBY, ONPEICICHHYI0 KaK HIKHUM ciioit Luvisols. M3nenus Haii-
JIEHBI BO BCEX CIIOSIX, KPOME BEPXHETO, YTO OTPAXKAET, BO3SMOXKHO, YXOJI YEJIOBEKA CO CTOSTHKU
u3-3a 3a0o1aunBanus. B paspese Srna, rie noyBbl NepeKphIThl 6a3aJbTOM BO3PACTOM OKOJIO
2 MJIH J1. H., COXpaHEH MOYTU IMOJHBIA NPOo(Uib, JUIIEHHBIA JUIIb BEPXHErO TOPU30HTA.
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[Io Bcemy pa3pesy BbIpaxkeHO okene3HeHue. OTMEUYEHbl BBICOKAsl CTENEHb BbIBETPUBAHMS
MHUHEpAJoB, BBICOKOE COAEp)KaHUE (U3NUECKOM IIIUHBI, BBICOKAas MAarHUTHAs BOCIPUUM-
YUBOCTh, U3 OMOTEHHBIX MPU3HAKOB: BUJHBI CIIE/bI IEATEILHOCTH Me30(ayHbl, 3epHUCTas
CTPYKTYpa, CJI€Jibl OPraHUYECKOIO yIIIEpoAa BMECTE C a30TOM, IOBBILIEHHOE COAEPIKAHUE
OMOTEHHBIX 2JIeMEHTOB (Sr), BOKpYICKeJleTHas OpUeHTHPOBKa Fe-IMHUCTON MHKpOMacchl
U KyTaHbl wutoBuupoBanusi. Urak, B untepBane 2,0-1,5 MJIH J1. H. JIOQM paccessiIuch
B JJaHHOM PErHOHE B CYOTPONHUYECKHUX YCJIOBHUSAX, BAPbUPOBABLIMX OT BIAXKHBIX K CYXHM.
K xoHIy paHHero miedcToleHa KiIuMar ctail 0ojiee yMEpeHHbIM, U peObIBaHUE YeJIOBEKa
B 9TO BpeMs oTpakeHo juib B Kyprane .

OCOBEHHOCTU MUHEPANIOIO-NMETPOrPAOUYECKOIO COCTABA
MOPEH TYKCKOW U HEBCKOW (CAMO3EPCKOWN) CTAQUN
AEMMAUVMALUAN HA TEPPUTOPUN KAPEJTUN

I. H. PoduoHos, T.C. Lllenexoea

Ul KapHL] PAH, lNemposasodck, vegarus@inbox.ru; shelekh@krc.karelia.ru

Bomnpocs! (opmMupoBaHusi BEIIECTBEHHOIO COCTaBa JIEAHUKOBBIX OTIOKeHUi Kapenun
BCE €Ile HEJOCTaTOYHO M3Yy4eHbl, 0COOEHHO 3TO KacaeTcs Oosiee CIOXKHBIX 00pa3oBaHUI
PaHHUX CTaMH Jerisauuanuu (BEICOBCKO-KPECTEIKOH, JTyKCKOM, HEBCKOHM (CAMO3EpCKON).
JleqHUKOBBIE OTIIOXKEHUS SIBISIOTCS CyOCTpaToM it pOPMUPOBAHUS [T0YB, OCHOBAHUEM IS
3[IaHUI U COOPYKEHMI, B HUX YaCTO BO3MO)KHO COZIEPKATCSl LIEHHBIE TI0JIE3HBIE UCKOIIAEMBIE.
[ToaTOMY, KOMIUIEKCHBINM NIOJXOJ U BCECTOPOHHEE U3YyUEHUE UX COCTaBa U CBOMCTB, UMEIOT
OYEHb BAXXKHOE HAYyYHOE 3HAYEHHE, [IOMOraeT UCIOIb30BaTh PE3ybTaThl UCCIEN0BAaHUN IPU
MIPAKTUYECKOM X MpUMEHEHUH. M3yueHne MuUHepanoro-nerporpaduyeckoro coctaBa MOpeH
M03BOJISIET MOJMYYUTh JONOJTHUTENIbHYIO MH(POPMAIUIO [IPU MPOBEACHUU MPOESKTUPOBAHUN
pa3IUYHbIX 0OBEKTOB HApOJHOIO XO3sMCTBA, CTPOSALIMXCS HAa MopeHax. Mcxons u3 ombiTa
OLIEHKHU Pa3JIMYHBIX MOPEH B KauecTBe cyOcTpaTa JUlsl pa3IMyHOro CTPOUTENILCTBA, MBI ITPU-
IUTM K BBIBOJY, YTO Pa3pabOoTKa JUArHOCTUYECKUX MPU3HAKOB IVISALMATIBHBIX OTIOKEHUN
Pa3HOBO3PACTHBIX MOPEH JIy’)KCKOW U CSIMO3EPCKOM CTaAuil Jerpajalluy JIEJHUKA, KPaeBble
30HBI KOTOPBIX PACIIOJIOKEHbI B FXKHOM yacTu pecnyoarku Kapesnusi, moMoro Obl MOay4YuTh
pa3IuyYHbIE XapaKTEPUCTUKH, KaK MPOYHOCTHBIX CBOMCTB MOPEH, TaK W BBISIBUTH UX OCO-
OEHHOCTHU JJIS OIIPEIeNICHHsI UX BO3pacTa U JajJbHEUIINX CTpaTurpaduuecKux mocTpOCHHH.
ITocTaHoBKa TakMX MCCIEJOBAaHUI BBIIBUIIA PsJl 0COOGHHOCTEH MUHEpaoro-nerporpagu-
YECKOI'0 COCTaBa MOPEH.

[Terporpaduueckuii cocraB rajgeqHoil Gpakiuu KpaeBoro KOMILUIEKca JIy>KCKOM CTaauu
ucclenoBalics o obpasuam paiiona n. [ai, camozepckoii ctaanu —o0OpasuaM u3 paiioHa 1.
Casarto3epo u paitona o3epa Jlococunnoe. Ilerporpaduueckuii cocraB 06J0MKOB B JaHHBIX
MOpEHax 3HauuTeNbHO pa3nuyaercs. 1. CoctaB mopoa B J1y:KCKoi (Oosee 1peBHEN) MOpeHe
6osiee pasHooOpaseH. B Hell IpUCYyTCTBYIOT MarMaTu4deckue, MeraMoppuyecKue, 0cagouHble
nopozb! 1 MuHepassl. [Ipuuem, marmatuueckue — 40 %, meramopduueckue —42 %, ocanou-
Hble —16 %, Mmunepaisl —2 %. B Gonee M010/10i1 csIMO3epCKOi MOpeHEe MUHEPAJIbl OTCYTCTBY-
10T, 60JIBLIIMHCTBO (86 %) COCTaBIAIOT MarmMaTuyeckue nopossl, 12 % —meramoppuueckue,
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2% — ocagounble. 2. U3ydyenne 0010MKOB (Tajiek) 000MX MOPEH IO CTENEeHU OKAaTAaHHOCTH
MOKa3aj10, YTO OHU TaKXKe UMEIOT Oomblne paznuuns.3. bonee apeBHsst MopeHa (JTyKcKasi)
COZIEPKUT OOoJbllIee KOJTMYECTBO XOPOIIO OKaTaHHBIX OOJIOMKOB, B Hel mpeobnaaawt 2, 3
u 4 xnaccel okaranHocTH (89 % B cymme). Hao6opoT, B csimo3epckoit MmopeHe (6onee Momo-
noif), mpeobnanarot mioxookatanubie oonomku 0 u 1 kinaccos (74 % B cymme). 4. M3yuenue
MyTeM [UIMXOBOTO OMPOOOBaHUS MUHEPAJTIOB TskKeNo (ppakiuuu 0o00MX MOpPEH B CKaHHUPY-
IOLLEM BJIEKTPOHHOM MMKPOCKOIIE IMOKA3aJI0, YTO JOMUHHUPYIOLIUM TSKEJIbIM MUHEPaIOM
B csimo3epckoil (CBsiTo3epo) MopeHe siBiseTcs MarHetutT (57 %), comepikaHue IUPKOHA
Y WJIBMEHUTA IPUMEPHO oAMHAKOBOE — 17 1 16 % COOTBETCTBEHHO, HE3HAYUTEIBHYIO OO
COCTAaBIIAIOT TUHTAHOMArHETHUT, C(heH U MOHAIUT. Heckonbko Apyroi cocraB MUHEPAJIOB Tsi-
KeNou (hpakIy OTMEUEH B MpernoiaraeMoii csimosepckoii Mmopene (Jlococunnoe), rae, B oT-
JMYKE OT «CBATO3EPCKOI» OTCYTCTBYIOT TUTAHOMArHETUT U C(DEH, HO BBISIBIIEH KCEHOTHM.

HecMoTps Ha 5Tu pa3nuuusi, U3yueHUe MUHEPATIOB TsDKEIOW (Dpaklvu MO3BOISET MO-
JYYUTh JTOMOJHUTENbHBIE CBECHHUS 00 OCOOCHHOCTSX METKOAMCIEPTHON (hpaKIuu MOpPEH
U COJepXKaHUS B HUX MHHEPAIOB TshKeloil dpakiuu. JlanpHeiue uccieqoBaHus B 3TOM
HampaBiIeHUH OyIyT IPOIOIDKEHBI B IPYTHX pailoHaX KpaeBbIX 00pPa30BaHUIA.

OUHANbHbIA 3TAN NNECCOHAKOMJIEHUA B IEAHUKOBON
OBJIACTU NOCNIEAHEIO ONIEAEHEHWA N ETO OTPAXKEHUE
B CBOMCTBAX OHEBHbIX NO4B

A.B. Pycakoe’, A.A. Jleonmsee’, A. O. Makeee?, H. B. Mokueeckui?

1Criery, Cankm-flemep6bype, spp-06@mail.ru
2 Mry, Mockea, makeevao@gmail.com

B oGnactu mocneanero (Bajjalckoe, OCTAIIKOBCKOE) OJIEIEHEHMs Ha CeBepo-3amajie
Pycckoif paBHHHBI TOJIOLIEHOBBIE MOYBBI (POPMHUPYIOTCS, ITIAaBHBIM 00pa3oM, Ha IOYBOOO-
pasyloIluX NOpoAax JEIHUKOBOro reHesuca. Cpeau MOCIEIHUX JIOMHHHUPYIOT MODPEHBI,
BOJIHO-JICJIHUKOBBIE, 03€PHO-JIEHUKOBBIE OTIOXKEHMs. TakKe IpeICTaBIEHbl O3€PHbIE OT-
JIOKEHUS, aJJIIOBUANIbHBIE HAHOCHI M OPraHOTeHHbIE MOpoAb! (TOp(siHbIe OTIIOKeHUs). Mu-
HepajbHble MOYBOOOPA3YIOIINE MOPOAbl OTIUYAIOTCS MECTPOTON I'PaHYJIOMETPHUYECKOrO
coCTaBa, TUIIMYHOM JIs JIEIHUKOBOM 30HBI: OT IECKOB U CYIIECEH IO TSXKEJbIX CYIJIMHKOB
Y muH. 11 TOBEPXHOCTHBIX IIOYB XapAKTEPEH IIMPOKHUN CIEKTP ABYWIEHHBIX OTIOXKECHHUU
¢ mpeoOnajaHueM MpsIMbIX JIByWIEHOB: BEPXHHMH WIEH [MOYBOOOpa3yrolieil mopoabl mpea-
CTaBJIEH TOJIILEH 00Jer4YeHHOr0 (CynecyaHoro-necyaHoro, JerkoCyNIMHUCTOr0) rpaHyIoMe-
TPUUYECKOTO COCTaBa, KOTOPhI Ha r1yOouHe 10 1,0 M CMEeHsSeTCsl OTIIOKEHUSMHU C yTSKeleH-
HBIM I'PaHYJIOMETPUYECKUM COCTABOM.

B 2022-2024 rr. Hamu 6bUTHM TIPOBEEHBI pa0OThI IO KPYIMHOMACIITAOHOMY KapTorpadu-
POBaHMIO MOYBEHHOI'O TIOKPOBA 3aJIEKHBIX YTOIU B MpeJenax 3eMJIEH0Ib30BaHUi ObIBIINX
X035HCTB JIeHMHrpaJCcKoil 06acTh, B X0/1€ KOTOPBIX ObLIN BBISABICHBI apeajbl (I€CATKU ra)
HeoObIYHbIX 17151 CeBepo-3anaHOr0 peruoHa KpYyMHOINbBUIEBAThIX O€3BaJyHHBIX CYIJIMHM-
CTBIX MMOYBOOOpa3zyrouux nopoa. Ilo qaHHBIM MoIeBOro MakpoMop(OI0ru4ecKoro omnuca-
HUS M TPaHYJIOMETPHUUECKOMY COCTaBy OHU BECbMa CXOXH C JECCOBUAHBIMU (ITIOKPOBHBIMMU)
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CYIVIMHKaMU, XapaKTEPHBIMU JUIsl IEpUINIALUAIbHON 30HbI Pycckoil paBHuHbI. JIEccoBUIHBIE
CJIOM B Ipoduiie MOoYB MPEACTABICHBl Yalle BCEro B BHUJE BEPXHEro HaHOCA (TOJILMHON
10 0,6 M), IEepEeKpHIBAIOLIETO MOPEHHBIE WM O3EPHO-JIEAHUKOBBIE IIIMHUCTBIE OTJIOXKE-
HUs; MO0 B BUAE CIA0OCIOMCTON TOJIIM MbUICBATHIX OTJIOXKEHUH (BCKPBITash MOIIHOCTb
1o 1,5 m); B mepBoM citydae B 3TOH Touie cOpMHUPOBaHA IIOBHAIBHAS YacTh NPOQUIIL
TEKCTypHO-AU(PepeHInpOBaHHBIX TIOYB, @ BO BTOPOM — COOCTBEHHO MPOQMIIb C JOCTATOUHO
BBIPAKEHHBIM MJUIIOBHAJIBHBIM TOPU30HTOM.

Ha ognom w3 uccrnemoBaHHBIX XO03sSHCTB (ObIBIIMK coBXx03 «Bomna» (Bomocosckuit
paiioH), pacrojoKEeHHbIH B Ipejenax JeBOHCKOM PaBHUHBI, CPeAM MOYB, cPOpMUpPOBaH-
HBIX Ha JIGJHUKOBBIX OTJIOKEHMSIX) Oblia 3ajiokeHa cepusi OypoBbIX MpoQuieil mo KareHe.
[ToneBble Mop¢osornueckue ONMMCAaHUs U JIaHHBIE HCCIIEAOBaHMS TPAHYJIOMETPUUYECKOTO
cocTaBa IoKa3auu, yTo Oe3BalyHHasi OJHOPOHAS IblIeBaTasi CyIJIMHUCTAs TOJIIA U3Y4YeH-
HBIX pa3pe30B (IIOKPOBHBIM CYIIMHOK?) BbIIAEp)KaHa Kak MO MOIIHOCTH (Bcerma Oosblie
100 cm u nocturaer 135-170 cm), Tak U B JIaTepaibHOM MPOTSHKEHUM 1O CKIIOHY. HukHss
4acTh pa3pe30B 0 NIyOUHBI 2 M Mpe/CTaBlIeHa KPAaCHOBAaTbIMM COPTHPOBAHHBIMU 3aMJICH-
HBIMHM CYTIECSIMH, MHOTJIA YEPENYIOIIMXCS ¢ TOHKMMM ITPOCIOMKAMHU IIBIEBATOI0 MaTepuaa,
a M3peKa B OCHOBaHMM Pa3pe3a BCKPBIBAECTCS CPEJHE3EPHUCTHIN COPTUPOBAHHBIN IECOK.
CymmMmaphas moutHocTs ropu3oHToB BT cocraBnser 85-115 cm. Takum oOpa3om, HeCMOTps
Ha KaTeHapHOE PacIHOJIOKEHHE M3YUYEHHBIX TEKCTYypHO-AU(DdepeHInpOBaHHBIX [TOYB, MOP-
(donornuecku BappUpoBaHrue MOP(HOIOrHUECKOr0 CTPOEHUS UX PO UIIei BBIPaXeHO c1abo.

[To-BuanMoMmy, Takasi Hen30UpPaTEILHOCTh TeOMOP(OIOrHYECKOM MO3UIUH PACIIPOCTPaA-
HEHMsI apeasioB JIECCOBUIHBIX OTJIOKEHUN MOXKET OOBACHATHCS JOKAIbHBIM MOCTYIJICHUEM
IIBIEBATOr0 MaTepraja 0J0BbIM IIyTEM U3 JIOKAJbHOW IIALMAIBLHON 30HBI OTCTYAIOLIETO
JeTHUKa B (pUHATbHBIE 3TAIlbl MO3HEISIHUKOBbSA. B TakoM ciryyae, Mbl IMeeM JIeJI0 C HU-
BEHO-20JI0BBIM BApUAHTOM JIECCOUIOB.

HenaBaue uccnenoBanus Ha teppuropun GeHHOCKaHIUM MTOKA3aau, YTO HUKHUHN BO3-
PacTHOM Ipeie aKTUBU3aLUY 20JI0BOM aKTUBHOCTH OIPAaHUYMBAETCS BPEMEHEM OTCTYIIaHUS
¢ponta neqnuka (maTepBaisl 14,4 u 13,8 ThIc. 1. H.) [Stroeven et al., 2016]. ITo-Bugumomy,
IIOJIy4YE€HHbIE HAMH JaHHbIE O HAXO)KJIEHUU JECCOBOIO HAHOCA B BEPXHEH TOJIIIE YETBEp-
TUYHBIX OTJIIOKEHHH B IVISILMATIBHON 30HE YKJIA/IbIBAIOTCS B OOIIYI0 KapTUHY BO3MOXKHOCTHU
IIPUHECEHUs 0JI0BOr0 MaTepHaja B IMO3AHENCTHUKOBbE. Tak, OmyOIMKOBaHHBIE HEIaBHO
JIaHHBIE TI0 oro-3anaaHoi Tepputopuu lIBenuu B paiione I'erebopra [Anna Hedeving et al.,
2024] cBUAETEIBCTBYIOT O TOM, 4TO MajmoMoInHsbIi (0,15-0,80 m) néccoBblit HaHOC (MECTHOE
Ha3BaHue “flygmo”), umerouuii cropandecKu-niaTHUCTOE PaclpoCTpaHEeHUe, 3ajeraoni
Ha MOPOAAX JIEAHUKOBOIO T€HE3HCA, CKOPEE BCEr0, OTIOKUIICA BCKOPE MOCIHE ACMIALUALUN
14 ThIC. €T Ha3a (110 JaHHBIM JATUPOBAHMS BEPXHETO €105 3Toro marepuaia merogom OCJI).

Takum 00pa3oMm, MpeAcTaBICHHbIN (paKTHYeCKUi MaTepual 1o MbuIeBaThIM Oe3BalyHHBIM
OTJIOKEHUSAM CeBepo-3amnaia Pycckoil paBHUHBI, JOMOMHSET Najieoreorpaduueckue yCiaoBus
MOCTJICIHUKOBOI'O CEJMMEHTOICHE3a Ha JAHHOW TEPPUTOPUU B ITO3/IHENICTHUKOBbE, 00SI3aHHOE
70710BOMY (pakTOpy, ¥ TpeOyeT KOMILIEKCHOTO AajbHEHIIEro U3y4eHHsl, B TOM YUCJIE C UCTIONb-
30BaHMEM METOJI0B aOCOJIIOTHOTO JaTUPOBAHMS, CIIELUATNCTAMH HayK O 3eMiie.

Paboma nposedena npu ¢punarcosoii noooepoicke PH® (epanm 23-17-00073).
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HOBbIE JAHHDIE MO O3EPHbIM OTNTIOXKEHUAM U UX BO3PACTY
B JOJINHE PEKU NbIXA (TOPHbIA ANITAN)

r.r. Pycaroe

UHemumym KapniuHckozo, CaHkm-lemepbype, gennadii_rusanov@karpinskyinstitute.ru

B ceBepo-BocTouHoit yactu ['opHoro Anras B gonuHe HUKHero TeueHus p. [Ibpka (BTo-
poii ot ucroka nputok bun) I'. S1. Bapsimnuko B Hauane 1980-x rooB BriepBbie 0OHAPYKUIT
03€pHbIE OTJIOKEHUS PAIHOYIIIEPOAHBIM BO3pacToM B 15—16 Thic. sieT. Ix oOpa3zoBaHue cBs-
3bIBAETCS C MOANPYKUBAHUEM YCThsSl 3TOM PEKM MOILHONM BalyHHO-TaJEUYHUKOBOM TOJILEH,
OCTaBJICHHOM IOTOKOM, ABUIaBIIMMCS 10 JoiauHe bum u3 Tenenkoro o3epa, BO Bpems fe-
rpajanuy nocienHero oneaeHenus. B pesynsrare B qonune [Iepku 0o6pa3oBanocs KpynHoe
03€epo.

Yepe3z 35 ner B aBrycre 2016 . Mbl MOCeTHSIM 3TO OOHa)XKEHHE, KOTOPOE HAXOJUTCS
B nipaBoOepexbe 1oaunbl [1bbku Huxke ¢. HoBoTpouikoe B yctbe py. TOMOXKY Ha €ro JieBoM
Oepery. 3aech 0] TOJIIEH PyCI0OBOrO U MOMMEHHOTO aJUTIOBUS MOIIHOCTBIO 5,3 M pacuucT-
KO ObUIM BCKPBITHI 03€pHBbIE 00pa3oBaHus (CBEpXy BHHU3):

1. Topu3oHTAIBHOE TIepecanBaHUe TEMHO-CEPBIX aJIeBPUTOBO-TICCYAHHUCTHIX TJIHH,
OypoBaTBIX W IKEITOBATO-CEPHIX TPYOO3EPHUCTHIX HEOKATAHHBIX TECKOB JPECBSHHCTOTO
o0mmka. MomrHocTh npociioeB inH oT 1 10 20 cM, neckoB — ot 5 10 30 cm. Ilecku mpen-
CTaBJIAIOT COOOM MPOIYKT pa3MbIBa U TIEPEOTIOKEHHS CHIIBHO BBIBETPEIBIX TPAHUTOUJIOB,

B KOTOpBIC BpE3aHa JIOJUHA Py4bsi. B 0lIHOM M3 IPOCIIOEB IIMH 00HAPYKEH 00JIOMOK Jpe-
BECHHBI YEPHOTO 11BeTa MITUHONU 30 CM U AUAMETPOM 3 CM . .. oot v e et e e e e e e 1,3 M
2. I'muHbI TOHKOTIECYaHO-aJIEBPUTHUCTHIC MACCUBHBIC 0YCHB INIOTHBIE TOTy0OBaTO-CEPO-

ro mBeTa. B HIOKHEH gacTh HaOMIOMAOTCS JOBOJILHO YAaCThIEC BKIIOUCHHS MEIKUX XOPOIIIO
OKaTaHHBIX TaJIeK TPaHUTOWIOB. B BepxHeH 4acTW TIIMHBI C MSITHAMHU W MTOJIOCAMH JIMO-
HUTHU3AIUH TEMHO-OYPOTO | JKEJITOBATOTO I[BeTa. BO BIa)KHOM COCTOSTHMH OHH OY€Hb ILIa-
CTUYHBIC C 00JIOTHBIM 3anaxoM. CJIIOMCTOCTh BU3yalbHO HE BhIpaxkeHa. B BepxHel dacTu
0 BCeMy OOHa)KEHHIO (Ha KOHTAKTE C MEPEKPHIBAIOIIMM CJIOEM Tecka Touium 1) Habrona-
€TCsI CKOTUICHHE PACTUTEIHHOTO METPUTA U METKUX OOJIOMKOB IPEBECHHBI YEPHOTO IIBETA.
VXOIUT MO YPE3 PYUBSL. « « ¢ ot ettt ettt et e et e e e e e e e e 3,0m

BekpbITas MOIIHOCTh O3€PHBIX OTIOXKEHUN 4,3 M, [TOJIHASl — HE YCTAHOBJICHA.

B cnoe 1 mo xpynHomy OOJIOMKY ApEBECHHbBI, OTOOpPAaHHOMY U3 IIMHUCTOIO IpO-
cjlosl Ha TIyOMHE 6 M OT JIHEBHOW MOBEPXHOCTH, OMPEAEICH PaJuOyIVIepOAHbI BO3pacT
B 18 230 + 400 net (RGI-182), a ero xanubposanHslit Bozpact coctasiser 22 010 + 500 ner.

B BepxHeil wactu cios 2 mo o0noMKaM JpeBECUHBbI, OTOOpaHHBIM € DIyOuHBI 6,6 M
OT JIHEBHOI IOBEPXHOCTHU, ONPEACIEH pPaauOyIIepoidHblidi Bo3pacT B 18 580 + 520 ner
(RGI-183), a kanubpoBanHbIii Bo3pacT cocrapisier 22 440 + 610 ner.

Kpome Toro, o3epHbie 0TIIOKEeHHs ObUIM OOHApPY>KEHbI HAMU U B JIOJIMHE HUIKHETO Te-
yeHusi pyubsi Tepuek (ieBblii nmputok IIbpku) Heckonbko Huke ¢. HoBorpowuikoe. 3nech
BUAMMAsi MOIIIHOCTb JaHHBIX 00pa3zoBaHuii He MeHee 15 M. B cTenke onon3Hs BeicoTol 10 M
BCKPBIBAIOTCSI OypOBaThle TOHKOTOPHU30HTAIBHOCIOUCTBIE MEIIKO-TOHKO3EPHUCTBIE MJIOTHBIE
YUCThIE MECKH C PEIIKUMU TOHKHMH (J10 2 CM) IPOCIOMKAMU OYEHB IJIOTHBIX IVIMH KEJITO-
BATOro IBeTa. B meckax BCTpewaroTcs pelkue MeiKue yrieuuupoBaHHbIE pacTUTENbHbIC
OCTaTKM 4epHOro 1pera. [lecku BOOJOHOCHBIE, B HYKHEN YacTH CTEHKH OIIOJI3HS 110 BCEH ee
IPOTSHDKEHHOCTH COYMTCS BOAA.
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Takum 06pa30M, Cyad 1O T'HIICOMCTPUYCCKHUM OTMETKAM KPOBJIM O3CPHBIX OTJIOKCHHUI
B YCTbhC pU. TOMO)Ky U HUXKHCM TCUCHUU PU. TCpI/IeK, NOAIIPYAHOEC O3€PO B JOJIMHC HUKHECTO
TCUCHUA P. IIerxa umeno MNPOTSKCHHOCTh HE MCHEC 15 KM, 3aHUMasgd U HWKHUC YHACTKU
JAOJIMH IPUTOKOB. P AIUOYTIICPOJAHBIC JaTUPOBKU OTJI0KEHHUI OJHO3HAYHO YKa3bIBarOT Ha €To
CyHICCTBOBAHUC BO BpCMA MAaKCHUMYyMa MOCIICAHCTO OJICACHCHUS.

YETBEPTUYHbIE OTNNOXKEHUA BEJIOITO MOPA
U NPUBEJIOMOPbA — UTOIMN KOMMJIEKCHbIX NCCNEQOBAHUI

A.E. Pui6anko™ %3, T.FO. Penkuna®, H. E. 3apeuykas®, O.I1. Kopcakoea®,
A.A. Bawkoe®, M. 1O. Tokapee®, .A. Cy6emmo’, I. 0. Bensieg’, O.A. Xne6Hukoea®,
K.B. BabywxkuHa®, J1. A. Cagenbeea?, 3.B. lMywuHa', M. A. Buprok®

! BHUWOkeaHzeonoaus, CaHkm-llemepbype, alek-rybalko@yandex.ru
2WHo3 Criery, Cankm-lemepbypea
3000 «Mopckoti yueHmp», Mockea
4 Ul PAH, Mockea
STW KHL PAH, Anamumai
S Mry, Mocksa

TPIT1Y um. A. U. lepuera, CaHkm-lemepbype
8 iniemumym Kapriuvckozo, CaHkm-lemep6ypea

Hctopus pa3sutus benomopckoro 6acceiiHa J0CTaTOYHO XOPOLIO U3yUYeHa, IPUYEM Kak
HCCIIEI0BATEISIMU PBIXJIBIX OTJIOKEHUH Ha ero Oeperax, Tak 1 MOPCKMMHU reosioramu. B Ha-
cTosiiee Bpems BblmyIeHs! JIucTsl ['ocreonkaptei-1000 (Q35-38), pa3paboTaHbl cTpaTUrpa-
¢uueckue u ceiicMocTpaTurpaduyeckiue cXeMbl YeTBEPTUYHBIX OTIOKEHUH. TeM He MeHee,
PS1 BOIIPOCOB JI0 CUX IOP BBI3BIBACT AUCKyccHH. K HUM OTHOCSATCA: Hayasio popMupoBaHUs
benomopckoro 6acceiiHa u coeauHeHus ero ¢ bapeHeBsIM MOpeM, BpeMs CyIleCTBOBAHUS
JIEIIHUKOBO-03EPHOI0 U JIEJHUKOBO-MOPCKOIO PEKUMOB, BO3pAcCT JIEAHUKOBBIX rpsia. Kpome
TOTO, B U3Y4YEHUHU T'OJIOLCHOBBIX U BEPXHEHEOIJICHCTOLEHOBBIX OTJIOXKEHUH Beerga Habro-
nancst 1eUUUT XpOHOCTpaTurpapuueckux JaHHbIX. VIHTepecHbl Takke HOBBIC CBEACHUS
O COBPEMEHHOH r'eolMHAMMKE U POJM CTPYKTypHOro (akropa B (hopMupoBaHUU penbeda
nHa benoro mops.

HoBble naHHbIE TOTYyYEHBI IPU COBMELICHUN OEPEroBbIX U MOPCKUX Pa3pe3oB U MPOBe-
JEHUH CEHCMOAKyCTHUECKHUX MCCIIEI0BaHUM C UCII0JIb30BAHUEM MHOTOKAHAJIBHOW U BBICOKO-
paszpemaroneil annaparypsl. PaboTsl ObUTH IPOBEIEHBI HA KIIIOUEBBIX YYaCTKaX BIOJIb FOXK-
Horo nobepexbs Koabckoro nomyocrposa u B Kapenuu. Ocoboe BHUMaHUE ObLIO YIEIEHO
ConoBeLKUM OCTPOBaM, IJI€ CYIECTBYET MHOTO IPoOIeM C JICTHUKOBOM Ieoslorueit, Hapsay
C BOIIPOCAaMU TPAHCTPECCUBHO-PETPECCUBHBIX ILIMKIJIOB pa3BUTHUsS OeperoB. 371ech ObLIN MPO-
BEJICHBI ceiicMoaKyCcTHUeCKre paboThl U MPOBEICHBI OMOCTpaTUrpaduIecKre UCCIeI0BAHUS
10 KOJIOHKaM JIOHHBIX 0cajikoB. Mopckue paboThl ObUIM MPOBEJCHBI B LIEHTPAIBHON YacTu
Kanpanaknickoro 3aj1Ba, B 30HE BBIKJIMHMBAHUS MPOTEPO30MCKOrO ManeopudTa U OJHOTOo
U3 TOSICOB KPAeBbIX JIGAHUKOBBIX 00pa30oBaHMM, a Takke B paiioHe COIOBELIKMX OCTPOBOB,
rJe paHee ObUIM BBISBICHBI pa3pe3bl ¢ pa3BUTOil ManakodayHol. [IpoBenenusie cormpsi-
YKCHHbIE MCCIIEJJOBAHU 10KA3aJM, YTO IIOCJIE€ MHOTOCTAJUNHHON Jerpajaluuu JIEJHUKOBOTO
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IIOKPOBA B MMPUMOPCKOM YaCTH COBPEMEHHOH CyIIM CTalu (POPMUPOBATHCS MPUIIETHUKOBbIE
6acceitnbl. Ha Tepckom Gepery, B paiioHe ycTbsi p. Bap3yru Obuia BbIsIBIEHA MOCIE0BaA-
TeJIbHAsi CMEHa 00CTAaHOBOK OCAKOHAKOIUIEHUS OT JIEAHUKOBBIX Yepe3 03€pHO-JIeTHUKOBbIE
K MOPCKUM, a Takxe (QanuaabHas M3MEHYUBOCTh OACCEHHOBBIX OTJIOXKEHUH B Ipeaenax
JTHMIIA JIenpeccuu U Ha ee 6oprax. Ha mpubpexHom 1menbde B 310 Bpemsi GopMHUPOBATIHUCH
JIeTHUKOBO-MOpPCKHE Ocaaku. I'psja, pasnensronias riyO0oKoBoAHY0 yacTh KaHanakiickoro
3aJIMBa, OT KyTOBOI UMEET IeTEPOr€HHOE CTPOEHUE U COCTOUT KaK U3 CKaJIbHOTO OCHOBAHUS,
TaK M MOIIHBIX KOHYCOB BbIHOCA, (PMKCUPYIOLIMX 30HbI pa3rpy3Kd MHTPAIIALUAIBHBIX BOJ
U3 Kpas JIEAHUKA, COOTHOCUMOI'O C HEBCKOU cTaauell. BriepBbie OblIM MPOBEICHBI HCCIEI0-
BaHMs Ha KpaeBbIX oOpazoBaHusax OHIOMO3epckol Bo3BbIIeHHOCTH. Jermsiuuanus Kanga-
Jakuickoro 6epera npoucxoauina 14,6—11,7 Teic. 1. H.: KpaeBoii nosc (puHam JIyxKcKoil — Ha-
4aJI0 HEBCKOW CTa/IuM) pa3BUT TOJIBKO B €0 BOCTOYHOW YaCTH, TOIZIa KaK €ro 3anajHas 4acTb
0CBOOOXX/1aJ1aCh OTO JibJIa B TEUEHHE BCEW HEBCKOM CTaIuM.
Paboma evinonnena npu ¢unancosoil noooepoicke epanma PH® Ne 22-17-00081.

Mno4Bbl CTOAHOK TOJIBOP-21 U XAPIrAHbIH-IOJ1-13
(CEBEPHAA MOHIrosuA)

WU.1. Pei6uH’, [. B. Ko6binkuH?, E. P. Xadeeea?, C. Xad6aamap®

TMAST CO PAH, Hoeocubupck, rybep@yandex.ru
2YIr CO PAH, Wpkymck
3 MoHzaonbckuli 20cydapcmeeHHbill yHusepcumem obpasosaHus, YnaH-bamop, MoHzonus

Bepxenenaneonurnyeckue apxeonoruueckue namaTHuku CesepHoii MoHronuu (Bo3pact
45-12 . 1. Ha3a) pacnpoCTpaHEHbl B cpegHeM TeueHUH p. CeneHru. AKTyaabHOCTh UCCe-
JI0BaHUsI 00yCJIOBJE€HA PEIIEHUEM BOIpOca O OCOOCHHOCTAX (POPMUPOBAHMS MOYBEHHOTO
IIOKPOBA B T€X WJIM UHBIX Majieoreorpapuueckux mapameTpax CeIUMEHTAlUU B MO3AHEM
ielictouene LienrpanbHoit A3uu. [l 3T0 pernoHa, MMEIOIIEro 3Ha4Y€HNEe KOHTaKTHOM 30HBI,
CBA3BIBAIOLIEH BepxHenaleonuTuieckue nomnyasauuu CesepHoi 1 Boctounoit Azuu, 10 cux
IIOp OTCYTCTBYIOT IAJICOKJIMMAaTHUYECKUE PEKOHCTPYKLIMH, BHIIIOJHEHHBIE HA OCHOBE CEIU-
MEHTOB NAJICOJIMTUYECKUX CTOSHOK, IO3BOJIAIOIIME ONPEACINTD MPEANOCHUIKHA 3aCEICHUs
9TOW TEPPUTOPUM MUIPUPYIOIIMMHU YEJIOBEUECKUMU I'PyNIIaMHU U CBs3aTh U3MEHEHHUS B UX
MaTepualbHOMN KYJIBTYPBI U IOBEACHUH C BO3MOXKHBIMU U3MEHEHUSIMH OKPYKaIOLIEH Cpebl.

OObexkToM HccaenoBaHusl ObLIM BbIOpaHbl apxeosjoruyeckue namsaTHUku Tonbop 21
n XaprasbiH-I'011-13, pacnonoXxeHHbIe B JOJIMHAX OAHOMMEHHBIX PEK U SIBIIAIOIIUXCS MTPU-
Tokamu p. CeneHru. CTOSHKM HaxXoAsTcs B npenenax T. H. CeIeHrMHCKOTO MUTPalMOHHOTO
KOpHJI0pa NaJICOTUTUYESCKUX MOMYJISALMHA (CChUIKA), BKIIOUAIONIETO ceds TpaHCIpaHUYHBIN
6acceitn CeneHru u ee NpUTOKOB Ha Teppuropun lOro-3anaanoro 3abaiikanes, CeBepHOU
u LlentpanbHoit MoHronuu. IMEHHO € 3TUM PErMOHOM CBsI3aHO HauOoJIbIIee AJIsi TEPPUTO-
puu CeBepHoii u LleHTpanbHOM A3MM KOJTUYECTBO U3BECTHBIX HbIHE CTPATU()UIIMPOBAHHBIX
NaJICOTUTUUECKUX CTOSIHOK I10J] OTKPBITHIM HeOOM. PaHee naneonenonoruyeckrue KOMIUIEKChI
JAHHBIX 00BEKTOB He M3ydaiauch. KilaccuueckuMu MeToaMu MOYBOBEICHHS, BKIIFOUYAOIIH-
MU ONHcaHue, (PU3NKO-XUMUYECKHX CBOMCTB C NMPUBJICUEHUEM JAHHBIX PaJHOYIIIEPOIHOTO
u OSM natupoBaHus MOJTy4YeHA XapaKTEPUCTHKA I0YB YKA3aHHBIX CTOSHOK. B pesynbrare
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orpejesieHa OOIHOCTb B CTPOSHUH Pa3pe30B ITHX apXEOoJOTHY€CKUX 0ObEKTOB, MOATBEPK-
JIeHHasi a0COMIOTHRIMU 1aTUpoBKaMu. [lomyueHHbIe pe3yabTaTsl MO3BOJAT ¢ OOJBIION qoei
BEPOATHOCTH OIPENEIATh BO3PACT OTIOKEHUN cpeaHero tedeHus p. CeneHru mpuMeHsist
METO/bl MAJICONOYBOBEACHHS U apxeonoruu. IIpoBeneHHble Hccaen0BaHs TOKa3aial, 4To
OTJIOKEHUS COXPAHWJIHU JIMILb HEKOTOpPbIE TOPU3OHTHI MOTPEOCHHBIX MOYB, OTPAXKAIOIIUX-
Csl B U3MEHEHUU (DPU3MKO-XMMUYECKUX CBOMCTB BHU3 MO pa3pesy. CKomieHus apTe(akToB
U OCTaTKOB MJIEKOIIUTAIOIIUX CBSI3aHbI IPEXKJIE BCETO ¢ KPOBJIEH KapOOHATHBIX TOPU3OHTOB,
HauboJsiee MPOYHBIX [0 OTHOIIEHUIO K SK30T€HHBIM MPOLIECCaM.

Ha ocHoBe mpoBeeHHBIX MCCIEI0BAHUM, YCTAHOBICHO HAJUYKE NOrpeOeHHON MOYBbI
HEMOCPEICTBEHHO HaJl KOpOW BBIBETPUBAHMS Ha cTOsSHKax XapraublH-Ion-13 u TonbGop-21,
BpeMst (hOpMUpPOBaHUS KOTOPOM NMPHUXOAUTCSA HA BTOPYIO a3y KapruHCKOrO MHTEPCTaIH-
ana. CoXpaHUBIIUICS YPOBEHb C IIOYBEHHBIM T'OPU30HTOM, HE OTpPA)kacT MOUIHOCTHU CJIOA
B JpeBHOCTH. OO 3TOM MOXHO CYIUTh IO CJIO0, 3ajierarouieMy Boliie. CTpoeHUE TOJIIH,
OIPEJICIEHHO OTPakaeT CHUTYalHUI0 NepepadOTKU KAprUHCKUX OTIOKEHHH CKIOHOBBIMU
IpolieccaMy B capTaHcKoe BpeMs. BeposTHO, muk kapOOHATOB Ha rpaHuLe ci10eB 3 U 4, co-
IIPOBOXKAAIOIINICSA oTpULaTebHbIM KoM EKO, oTpaxaet nos3uHee 1puackoe oxXosIofaHue
B (huHaJIe capTaHCKOro nepuoza. B nienom, mogoOHas cutyaius yepeaoBaHus epHoJI0B M0-
XOJIOZIAHUS M MOTEIUICHHsI B (PMHAJIE capTaHa XOPOILO 33 JOKYMEHTUPOBaHA MO NAJIMHOIOTUU
OTJIOKEHUH 03ep pervoHa. [00LeH NpUXOIUTCS HAa BEPXHUE YACTH pa3pe3a M OTpaxkact
COBpPEMEHHBIE T0YBOOOPa3yIOIIIE POLECCHI.

CTPATUTPA®UA CYBADSPAJIbHbIX OTJIOXKEHUIA N STAbI
3BONIOLN NPUPOAHOW CPEAbI B TEHEHUE CAPTAHCKOIO
KPUOXPOHA (MUC 2) B NPUBAUKAJIbE N 3ABANKAJIbE

10.B. Pbixoe™ 23, B.A. Nony6uoe?, M.B. CmupHoe™ % 3

"M3K CO PAH, Upkymck, ryv@crust.irk.ru
2UIr CO PAH, Upkymck
SUIY, Npkymck

Capranckuii kpuoxpon (MUC 2) xapakrepu3yercs pe3KUMHU KIMMaTHUYECKUMH H3Me-
HEHUSIMU, TIEPECTPONKON TaHAIIaQTHON CTPYKTYpHBI, dTanamMu U ¢azaMu KpUuoreHesa, oca-
KOHAKoIUIeHUs1 U nouBooOpazoBanus. Ctparurpadus MUC 2 u Bo3pact 3TarnoB 3BOTIOIUN
JaHamadToB BCE €IIe 0CTAeTCS HEJOCTATOYHO U3YyUYEeHHOW M TaTUPOBAHHOMN. 3a MOCIeIHIE
TO/IbI IOJTyYeHbl HOBBIE JIaHHBIE O COCTaBE U BO3PACTE OTIIOKEHUH, ONpe/IeJIeHO BpeMsl dTa-
MOB BpE3aHMs U 3allOJHEHUS JIOJMH MOCTOSHHBIX U BPEMEHHBIX BOJOTOKOB, KPHOTEHE3a,
0Ca/IKOHAKOTUICHHS ¥ TIOYBOOOPA30BaHMsI, TOPHOTO OJICJICHEHHUS.

Hauano capranckoro kpuoxposa (29-23 Teic. KaJl. J1. H.) B pa3pe3ax OTIOKEHUI PEUHBIX
JIOJIMH TIPEICTABICHO PYCJIOBBIM U MOMMEHHBIM aJITIOBUEM BTOPOW HAAMOWMEHHOW Teppa-
Cbl, IECKaMH, CYTNIECSIMH CYIIIMHKaMH Ha CKIIoHaX. OTMedaeTcs MOoXoloJaHue, YBIaKHEHHE
KJIMMaTa, aKTUBU3aLUs COMU(DIIOKINY, arrpafaius MHOTOJIETHEH MEp3JIOThI, yBEIUYCHUE
IUIOLIAAN OJIeeHeHus, Ierpaaanus jgecoB. opmupoBanue ciabopa3BUTON MOuBHI (23,43—
23 1hIc. Kan. 1. H.). [Tocneanuii nennukoBbil MakcumyMm (IJIM) (27,54-23,34 Teic. Kam. 1. H.).
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Bropoii stan kpuoapuaHblii panHecaptanckuil (23—19 Teic. kai. J1. H.) B pa3pesax OT-
JIOKEHUI NPEACTABIIEH NEPUNIALAAIBHBIM IIONMEHHBIM aJUIIOBUEM BTOPON HaJIIOMMEHHOMN
TepPAaChl, S0J0BBIMU U JACTIOBUAIBHBIMU OTIIOKEHUAMU. [loXononanue kimmara, 00yCclI0BUIIO
arrpajalyio MHOTOJIETHEH MEp3JIOThl, aKTUBU3ALMI0 KPUOTEHHOIO pacTpecKUBaHUs (TICEB-
70MOpd03bl IO TOBTOPHO—KUIIBHBIM JIbJIaM, TPYHTOBBIE KUJIbl, KPUOTYypOalun) B MepBon
nojoBuHe 3tana. Bo Bropoii monoBuHe 3tana (21-19 Thic. Kau. JI. H.) KJIMMaT CTAHOBUTCS
XOJIOZHBIM U apUJIHBIM, IPOUCXOIUT AKTUBU3ALMS DOJIOBBIX U JEIIOBHAJIBHBIX IIPOLECCOB,
HaKOIIJICHHE [IECKOB U aJIEBPUTOB HAa BOJOPA3/ENIax, B HKHHUX YaCTAX CKJIIOHOB U B JIOJIMHAX
MOCTOSIHHBIX M BPEMEHHBIX BOJI0TOKOB [Ipubaiikanbs u 3abaiikanbs.

Craenyroumii sTan 3BOdIOIMU TpupoaHoi cpeabl (19—17 Teic. Kail. JI. H.) XapakTepu-
3yeTCsl 4YepEeOBaHUEM IOTEIJICHUIM M IOXOJIONAHUH, YBIIAXXHEHUEM, HA4aJIOM JIerpajaluu
MHOT'OJIETHEH MEP3JI0ThI U BOCCTAHOBJICHUS 30HAJIbHOCTH JaHIIA(TOB, 3aBEPILICHUEM aKKYy-
MYJISLMY aJUTIOBUSL BTOPOM HaAIOMMEHHON Teppachl, reoMOp(OIOrHuecKuM 0QOpMICHUEM
BTOPOW HaJIIOMMEHHBII TEppachl, HAKOILUIEHUEM JEJIFOBUAJIBHBIX U 30JI0BO—JEJIFOBUAJIBHBIX
OTJIOKEHUH, (POPMHUPOBAHUEM CIIAOOPA3BUTHIX MOYB.

YeTBepThlid 3Tl 3BONIIOLUHU NPUPOAHON cpenbl (17—14,7 ThIC. Kaj. 1. H.) CBA3aH C IO-
XOJIOZIAHUEM M UCCYLIEHUEM KJIMMAaTa, aKTUBU3aLMEN KPUOTEHHBIX U 30JIOBBIX IIPOLECCOB,
HayaJloM HaKOIUIEHHs PYCJIOBOIO aJIIIFOBUS MEPBON HalOWMEHHOM Teppacsl (4—7 M), pa3oit
HACTYIUICHHUS JIETHUKOB

[Tarerit atam (14,7-12,9 ThiC. Kai. 1. H.) COOTBETCTBYET MO3/IHEIETHUKOBBIM HHTEPCTA-
auanam O&IMHr—amiepén, pasaesieHHbIX CTaJuaioM cpeanuil npuac. [Ipoucxoaunam nore-
IUIEHUE U YBJIQ)KHEHHUE KJIMMaTa, Jerpajalus MHOTOJETHEH Mep3loThl, uyepeoBaHue ¢a3
IIEION€HE3a U 0CAIKOHAKOIUIEHUS, aKKyMYJIALUS aJIJIOBUS IEPBOM HAIIOMMEHHOH Teppachl,
J0JI0BBIX, 30JIOBO—/IETIOBHAIBHBIX M COJM(IIIOKIIMOHHBIX OTIOKEHHUI Ha CKJIOHAaX M B J10-
JMHAX BPEMEHHBIX U MOCTOSHHBIX BOJOTOKOB, PO3MOHHBIN Bpe3. BbiienseTcs or ofHOro
JI0 YEeThIpeX I'yMYCOBBIX TOPU30HTOB MOTPeOCHHBIX MOYB.

[lecToii 3aKkI0YUTENBHBIN dTaAN 3BOIOLMHU IpupogHon cpeast MUC 2 (12,9-11,7 Thic.
KaJ. J. H.) COOTBETCTBYET CTajuaily Mo3aHuil npuac. OH XapaKTepusyercsi pe3KUM I0XO-
JIOAHKMEM, apU3H3alMeN KIMMara, HAaKOILUIEHUEM D0JI0BBIX U JEJIIOBUAJIBHBIX OTIIOKEHUH,
aKTUBU3ALMEN KPUOTEHHBIX IIPOLECCOB, HAKOIIJIEHUEM ITOMMEHHOIO aJUIIOBUS IIEPBOM Hal-
IIOMMEHHOM Teppachl.

CTPATUTPA®UA U TEOXPOHOJIOTNA OTNIOKEHUN MOM
N HU3KNX TEPPAC B BACCEMHE PEKU CEJIEHTA

10.B. Puixoe™ 23, B. A. lony6yoe?, M.B. CmupHog™ %3

"W3K CO PAH, Upkymck, ryv@crust.irk.ru
2YIr CO PAH, Wpkymck
SUrY, Mpkymex

JleTanbHO M3y4eHbl OTIOKEHUs moiiM U Hu3kux (1-3) Tteppac B Oacceitne p. Cenenra.
[Tonmyyena cepust paguoyIIepoAHbIX TaTUPOBOK. BhIsiBiIeHa XpoHOMOrus (a3 akKyMysIsiuu
AJUTIOBUS. U OTJIOKEHHMH MOKPOBHOIO ME€HETHYECKOro koMiuiekca. B Oacceiine p. Cenenra-
LIMpUHA, BBICOTA MOMM M Teppac 3HAUYUTEIbHO BapbUPYIOT B 3aBUCUMOCTH OT pa3MEpOB
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6acceiiHOB M BOJJOTOKOB, PAaCX0JI0B BOJIbl, MOIITHOCTHU OTJIOKEHHUH aJlJIFOBUAILHOTO U TIOKPOB-
HOI'0 F€HETUYECKUX KOMIUIEKCOB. OTMEYArOTCs BBIAEPKAHHOCTD BBICOTHBIX OTMETOK IOMM
U Teppac M CYLIECTBEHHbIE UX Pa3JIMuMs B PAa3HBIX YacTAX AONMH pek. B Gacceitne p. Ce-
JIeHTa BBLACIISIOT: TOJOLEHOBYIO HU3KYIO (10 2 M), BBICOKYIO (2—5 M) moiiMy, TpH HHU3KHX
HaJMTONMEHHBIX Teppachl BBICOTOM, COOTBETCTBEHHO, 4—9, 7-12; 10—-16 m.

Ha ManbIx pekax BbICOTBI IOMM HE NPEBBIMIAKOT 1-3 M, Ha KPYIHBIX JOCTUTAIOT 4—5 M.
BrigensieTcst HU3Kast BLICOTOM 10 2 M U BBICOKas 2—5 M moiiMa. OTIIOKEHUS HU3KUX HOUM
MMEIOT IIO3/JHETOJIOIICHOBBIN BO3pacT (< 4,2 ThIC. KaJl. JI. H.) U IIPE/ICTaBlICHbl YUePEIOBaHUEM
CJIOEB aJUTIOBHSI PYCJIOBOM M MOWMEHHOH (aluii pa3InyHON MOIIHOCTH U TPaHyJIOMeTpUuye-
CKOro cocrtasa. PyciioBoii ajuntoBuil Hakamusaics 4,2—2,1 ThIC. Kall. JI. H., pEUHbIE TOIMEH-
HBIM 0CaJKHU U TyMyCOBBIE TOPU3OHTHI II0YB HE CTapule 2 ThIC. KaJl. JIET.

Bricokas moiima cio)keHa CpefHe— U IO3IHErOJIOLEHOBBIM AJUIFOBUEM M IIPUCIOHEHA
K IepBoil peuHoil Teppace. OT HU3KOW MOKWMBI OHA OTHAENE€HA YCTynoM BbicOTOM 0,5-2 M.
Bpewms dpopmupoBanus ycryna 3,8—3,5 ThIC. eT Ha3al. PycrnoBoii aniroBuil BEICOKHX MONM
UMEeT paHHe- U CPEIHEroJIONeHOBBIN Bo3pacT. [loliMeHHbIe (danuyu 1aTUPYIOTCS CPEAHUM
1 HayajM I03/IHEro roJIoLeHA.

[lepBas HaamoiiMeHHas Teppaca BbICOTON 4—9 M. 0O6pa3oBaHa 0ca/IkaMH aJTIOBUAIEHOTO
U IOKPOBHOI'O IN€HETHMYECKUX KOMILIEKCOB. OTIOKEHHUs NMEpBONW HAIIOWMEHHOM Teppachl
Hayajau aKKyMyJupoBaTbCs B Hadaje capraHckoro Bpemenu (MHC 2). Hakomnenue pyc-
J0BOro aunoBus npoucxoaunao 30—-15 Teic. Kai. JI. H., IOWMEHHOTO B IIO3IHEJEIHUKOBbE
u panHeM rononene (15-8 teic. ner). OTIokKeHHUs MOKPOBHOIO T€HETUYECKOTO KOMILIEKCa
MMEIOT TOJI0LEHOBBIN BO3pACT, MOLITHOCTH 0 3,5 M. ['eomopdonornueckoe ohopmiieHue nep-
BOI HaAmoiMeHHOW Teppackl pek B O6acceiiHe p. CeseHra MpoU30LUI0 B PaHHEM TOJIOLEHE
(11,3-8 ThIC. Kam. 1. H.).

Bropas nHaanoiimeHHast Teppaca BbICOTOM 7—12 M cllo)K€Ha ajuIFOBUEM BTOPOM I10JIO-
BuHbld MUC 3 u nepsoii nonoBunsl MUC 2. Bpemst reomopdosiornueckoro opopmieHus
Teppachl — Bropast nonoBuHa MUC 2 (nmo3aHeneHuKOBbE). AJUTIOBHI Teppachl MEPEKPHIT
MIOKPOBHBIMHU 00pa30BaHUAMH, BKIFOYAOIIUMU IPOCIOU MOTrPeOSHHBIX MOYB MO3AHEEeIHH-
koBoro (18—11.7 TeIc. Ka. J1. H.) U TOJIOLIEHOBOT'O BO3pacTa.

Tpetbst HanmoiimeHHasi Teppaca B Oacceitne p. Cenenra umeet BbicoThl 10—16 M. OHa
JIOKaJbHO pacrpocTpaHeHa B 3abaiikajibe U MPUCIOHEHA K YeTBEPTO HaAMOMMEHHON Tep-
pace. OT0KEeHNs Teppackl MPEICTABICHb! aJUIIOBUAJIIBHBIMU OCaJKaMU IIEPBOM IOJIOBHUHBI
MUC 3, nepeKpbITbIMU OTJIOKEHUSAMU ITIOKPOBHOIO KOMIUIEKCA MOIIHOCTBIO 3—5 M BTOpOil
nosoBusl MUC 3, MUC 2-1. ¢ nByMs ropu3oHTaMM KPUOT€HHBIX HapylleHuil. B mono-
IIB€ MOKPOBHBIX OTJIOKEHHUH OTMEYAIOTCS YPOBHHU IOYBOOOpPA30BAHUS BTOPON IOJOBUHBI
MUC 3. ITorpeGeHHbIE TOYBHI B OAOIIBE TOKPOBHBIX OTIOKEHHUN JaTUPOBAHbI B TUANA30HE
30,5-21 ThIc. Kan. 1. H. Bpems reomopdonornueckoro opopmieHus TpeTbel HaAmoNMEHHON
Teppacel BeposTHO 3530 TbIC. Kaj. JI. H.
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HOBbIE IAHHDbIE O AEMNMALUALUUA BOCTOYHOW YACTU
OUHCKOIO 3AJINBA

A.B. Pa6uyk', A. 0. Cepzeeg’, B. A. XXamolida', N.A. HeeeuH', []. B. [Jopoxoe?

" Mhcmumym KapniuHckozo, CaHkm-Ilemepbype, Daria_Ryabchuk@Kkarpinskyinstitute.ru
210 PAH, Mockea

B 2017-2024 rr. BBINOIHEHBI I'€0JIOr0-reo(pU3nuecKre NCCiIe0BaHHs BEPXHEHEOIIeH-
CTOLIEH-TOJIOLICHOBBIX OTJIOKEHUN BOCTOYHOM yacTh PDuHckoro 3anuBa. MHoromydesoe
9XO0JIOTUPOBAHUE, HEMPEPBIBHOE CEMCMOAKyCTHUECKOe MPO(UIMPOBAHUE U KOJIOHKOBBIN
po000TOOp OCYIIECTBISUIMCH B Xoae 35-ro u 39-ro peiicoB MHCTUTyTa OKEaHOJIOTMU
um. [LII. [Iupmosa PAH (MO PAH) na HUC «Axagemuk Huxonaii Ctpaxos» (2017 r.,
2019 r), 53-ro peiica HUC «Axkagemuk bopuc Ilerpos» (2023 rr.), 56-ro peiica I1C
«Axkagemuk Modde» (2020 r), 51-ro peiica IIC «Akanemuk Cepreit Basunos» (2021 r),
a Takke skcnequiMoHHbIX pabotr PI'BY «Muctutyr Kapnuuckoro» na HUC «CH1303»
n HUC «Mapusa» B 2017-2024 rr.

[lo pesynbTaram paboOT MOCTPOEHBI TPEXMEPHBIE MPOCTPAHCTBEHHBIE I'€OJOTHMUECKUE
MOZIESTM HAa OCHOBE CEeHCcMOCTpaTUrpaduuyeckoro pacujaeHeHus Tojil. AnpoOHpoBaHa Me-
TOAMKA JIETAJILHOTO I'€0JIOTHYECKOr0 MOPCKOI0 KapTUPOBaHMS YETBEPTHUHBIX 00pa30BaHUN
(macmtadst 1:25 000-1:10 000).

Penbed neqHUKOBBIX OTIOKEHHH B Ipesesax OCHOBHOW YacTH JIHA aKBaTOPHHM (3a HC-
KJIFOUEHHEM KO’KHOM 4acTH) 3HAUUTENIbHO pacwieHeH. CpenHue rTyOUHbI 3ajieraHusl oBepX-
HOCTH JIEAHUKOBBIX OTJIIOKEHUH yBEIUUUBAIOTCA OT 50—-55 M B FO’KHOM M BOCTOUHOM 4acTAX
akBaropuu 710 80-90 M B 3anaaHoi yactu. Hanbosee pacnpocTpaneHHbIMU (popMamMu pesibe-
¢da Mmopens! sBisitoTcs rpaasl C3-FOB npocTrpaHust OTHOCUTENBHOM BBICOTOM (OT OCHOBa-
HUs) 25-50 M, HHTEpPIPETUPYEMbIE KaK PACIIOIOKEHHBIE 10 HOPMAJIH K KPat0 OTCTYMAOIIEro
JeTHUKA JPyMIMHOUIBI W/WiIK 03bl. II0BEpXHOCTh BEPIIMH M CKJIOHOB Ipsj MPaKTHUECKU
0 BCEH MIomia m ociaokHeHa 0ojiee MeIKUMHU IpsiaaMu. B ceBepo-3anaiHoii yacTu akBaro-
puM Ha psae npoduiel MeaKue Tpsabl IO CBOMM MOP(POMETPUUECKUM MapaMeTpaM U puT-
MUYHOCTHU PACIOJIOKEHUSI OTHO3HAYHO MOT'YT HHTEPIPETUPOBAThCs Kak MOpeHs! Jle I'eepa.

B nonoce, nporarusaroiieiics ot paiiona 0-soB Buprunst 10 Beiboprekoro 3anmBa ycra-
HOBJICHA MPOTSKEHHAs!, YACTUYHO MOrpeOeHHas 101 JISTHUKOBO-03€PHBIMU U T'OJIOLIEHOBBIMU
OTIOKEHUsAMH, rpsna Bbicotoil 20-30 M u mmpunoit 1o 1000 M, npocruparomasica ¢ CB
Ha }O3. B BriGoprckom 3anuBe rpsiaa UMEeT pe3ko acCUMeTpUUHyo ¢popmy ¢ KpyTbiM (10°)
I0KHBIM 1 6oiiee nosorum (3—4°) ceBepHbIM CKJIOHOM. Mopdosorust rpssl COOTBETCTBYET
KpaeBbIM 00pa3oBaHMAM, JAETaJIbHO N3yUYECHHBIM Ha CEBEPHOM mobepesxbe 3anuBa. K 3amany
OT O0CcTpOBOB Buprussl BeisiBIIeH (pparmMeHT Oosee KpyHmHOM Ipsibl aHATIOTHYHOTO HPOCTH-
paHusl.

[ToHmxeHus peabeda MOPCKOTO JIHA, SIBIISIOLUIMECS FOJOLEHOBBIMU CEIMMEHTALMOHHBI-
MU OacceifHaMH, JIOKaJIU3YIOT COBPEMEHHOE 0caIkooOpa3oBaHue. B rononeHoBbIX OTI0XKe-
HUSIX BBISIBIIEHBI PO3MOHHBIE TOPU30HTHI, MPOCAAKH TPYHTa M BHAAUHBI, 00YCIOBIECHHbIC
ra30(IOUTHON pa3rpy3KOi U NeHCTBUEM MPUIOHHBIX TCUCHUI.

IIpoBeneHHbIe nccae10BaHKS TO3BOIMIN BEISIBUTH HEM3BECTHBIE PaHee 0COOCHHOCTH I'e€0-
JIOTMYECKOTO CTPOEHUS BEpXHEHEOIIEHCTOLICHOBBIX OTII0KEHUI BOCTOYHOM 4acT PUHCKOTOo
3asnBa. CTpOEHME TONILHU 03€PHO-JIEIHUKOBBIX OTIIOKEHUH B IIPEIENax BIIaIUHbI BOCTOYHOMN
yactu PUHCKOTO 3a/iuBa Oosee CI0KHOE, YeM IMpearonarajioch panee. B paspese Bbinenex
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aKyCTHUYECKH MPO3pPauHblii OECCTPYKTYPHBIN CEHCMOAKyCTUYECKII KOMIIEKC, YCIOBHO Ha-
3BaHHBIN «0Oes0i maukoiy. JlaHHbIM KOoMIUIEKC (PUKCUpYETCsl B pa3pes3e B JIBYX BUAAX 3ajie-
raHW{ U UHTEPHPETUpPYyeTCcs Kak 1) mecuaHo-rpaBUiiHbIE (IIOBUOMIALMAIBHBIC OTIOKCHHUS,
2) nozsieaAHbIe OTIIOKEHHs1, (POPMHUPOBABILUECS [TOCIIE OCLMIIILNY JietHUKa cTaquu [lanusepe.

CTPOEHUE N COCTAB rOJIOLLEHOBbIX TEPPAC
BOCTOYHO-YEPHOMOPCKOI'O NOBEPEXbA

T.A. Cadyukoea’, I'. B. Tpebeneesa? A.Jl. Yenanwiza’®

"IMH PAH, Mockea, tamara-sadchikova@yandex.ru
2WA PAH, Mockea, trgv@mail.ru
SUI PAH, Mockea, tchepalyga@mail.ru

CtpoeHue u cocTaB rojoLeHOBbIX Teppac Boctouno-Yepuomopcekoro nodepexnbs (Kos-
XMJICKasi HU3MEHHOCTb) WJUIIOCTPUPYIOT CMEHY OOCTAHOBOK OCAJIKOHAKOIUIEHUS Ha (hOHE
koseOanuii ypoBHs Mops. Teppacsl Hauanu popmupoBarbes 5,5-6,0 Thic.1.H. [banaGaHoB
u ap., 1981; bana6anos, 2009]. Beinensemas I1. B. ®egopossim [Denopos, 1978] obmmmp-
Hasl aKKyMYJIATHUBHas HOBOYEPHOMOPCKasl Teppaca MpOTATrMBalIach IO BCEMY BOCTOYHOMY
noGepexbto, BKIroyass Konxunckyro Hu3MeHHOCTb. 110 pe3ynbraram nosieBbix padot 2022—
2024 rr. A.JI. Yenaneiroi ycTaHOBJIEHBI CUCTEMBI Teppac (paiionsl Ouamuupa, Mroccepa,
bm6Gopa), BKiItoYarolye 10 YeThIpeX — IIeCTH TEPPACOBBIX MOBEPXHOCTEN, 00pa30BaBLIMXCS,
BEPOSITHO, B IIeprojl paHaropuiickoit perpeccun. Konxuackas HI3MEHHOCTb Ha MPOTSXKEHUN
MI03JIHETO ToJIoLeHa Obl1a 3abo0ueHHo Tepputopueii [ Tumodees, boronrodosa, 1998], no-
BCEMECTHO pa3BUTHI 00JI0Ta, MEJIKUE 03€pa, OTIIHYPOBAHHbIE JIATyHbI, U IPOYNE HEOONbIINE
BOJIOEMBI, BOAHBIM PEXUM KOTOPBIX OIpeessics 01130cThi0 UepHOro MOpsi U B MEHBIIEH
CTENEHU — HAIMYMEeM HEOONBLINX PEYyeK, pydbeB, BpEMEHHbIX MOTOKoB [bamabanos u 1p.,
2010]. B ycnoBusiX COKOWHOW T'MIPOIMHAMUYECKONH OOCTaHOBKM M30JIMPOBAaHHBIX BOJOE-
MOB (hOpMUPOBAIUCH ITIMHUCTBIE OTIOKEHUS, TOPPSHUKHU, OOJIOTUCTHIE TOYBBI, IPEpbIBac-
MbI€ Ha OTAENBHBIX yYacTKax aJUTIOBHEM MEIIKUX pek, cTekaroimux ¢ KaBkasckoro xpe0ra,
U BaJlyHHO-TAJICYHBIMU OTJIOKECHUSMHU BPEMEHHBIX MOTOKOB. JTa cMeHa 00CTaHOBOK CEIu-
MEHTAalMU OTYETIMBO BBIPA)KEHA B CIIOMCTOM CTPOEHHMHM Teppac.

Paboma svinonnena ¢ coomeememeuu ¢ memamu 1 oczaoanus I MH PAH, HA PAH, " PAH.
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PEYHOW CTOK C TEPPUTOPUU BOCTOYHO-EBPOMNENCKON
PABHWHbI - HOBbIE AAHHDbIE

A.10. Cudopuyk’, O.K. Bopucoea?, A.B. MaHuH?

" MI'Y, Mockea, fluvial05@gmail.com
2UI PAH, Mockea, paleo@mail.igras.ru

B.B. Jloxyu4aeB, n3y4asi IpOMCXOXKAEHUE peuHbIX N0JuH EBponelickoit Poccun Bo BrO-
poii nonoBuHe 19 Beka, MpuUBes MPUMEPbl OTHOIIEHUH MIMPHUHBI [TOMM pek O6acceiina JlHenpa
K IIMPUHE UX PyCes, YpEe3MEPHBIX JUIsl TPOXOKICHHS BOJ MOJ0BoAbsA. B cepenune 20 Beka,
nocie pador k. ptopu, U. A. BonkoBa, C. A. llamma u H. . MakkaBeeBa, cTajno sCHO,
YTO HECOOTBETCTBUE LIUPUHBI IIOWM IIMPUHE PYCEJI OTHOCUTCS TOJBKO K COBPEMEHHBIM
pyciam. Ha moiiMax W HU3KHX Teppacax peK STUMHU HCCIeN0oBaTeNsIMU ObUTH OOHAPYKEHbI
cjenbl IPEBHUX MEAHIPUPYIOLUIUX PyCell C IMPUHON U IIaroM M3JIy4YUH, MPEBbIIIAOIUIMU
COOTBETCTBYIOILIIE MOP(POMETpUUECKHUE XaPAKTEPUCTUKNA COBPEMEHHBIX pycen Oosee dyem
B 10 pa3. Illupuna mosica MeaHAPUPOBAHUS ATHX OONBIIUX PEK B ILIEJIOM COOTBETCTBYET
HIMPUHE COBPEMEHHBIX MONM, YTO MO3BOJISIET TOBOPUTH 00 UX (hOPMUPOBAHUN UMEHHO OOJIb-
HIMMU JPEBHUMU peKaMU. BBISICHUIIOCH, UTO 3TO SIBJIEHUE UMEET LIUPKYMIIOISIPHOE pacIpo-
CTpaHeHue Ha paBHUHaX ceBepHOoil EBpa3uu u CeBepHOil AMEPUKH U XOPOILO BBIPAKEHO OT
30HBI TYHJIPBI 10 CYXHX CTETIEH.

HauGornbiiee KOTM4ecTBO XOPOIIO COXPAaHUBIIMXCS (hparMEeHTOB OONBIINX Maleopycel
oOHapyXHBaeTCcss BO BHEIEAHUKOBOW obmactu Boctouno-EBporeiickoil paBHUHBI, I1le OHU
narupyrores nepuonom 18—14 Teic. met Hazan. Mx ¢opmupoBaHue ObLTIO 00YCIOBICHO
Ccenu(pUIECKUMU KIMMATHYECKUMHU YCIOBUSIMH U COOTBETCTBYIOLIUM THIPOJIOTHYECKUM
PEKUMOM B KOHIIE MOCJIEHEN JIEAHUKOBOM 3MOXU. JJisl OLIEHKH T'OI0BOrO CTOKAa 3THX PEK
OBLTM TpUMEHEHbl MOP(GOMETPUUECKUIT METO BOCCTAHOBICHHUS MAKCHMAlbHBIX PAcXOJ0B
BOJIbI 1 METOJI aHaJoruil. B ocHOBe MOphOMETPHUYECKOTO METO/IA JICKHUT CBSI3b MAKCUMATb-
HOT'O pacxoia BOJAbl U LIMPUHBI pyclia peKH. Bpuio mokazaHo, 4TO 3Ta CBA3b yCTOWYMBA
JUISL PEUHBIX 0AacCEeHOB Pa3HBIX PA3MEPOB, PACIONIOKEHHBIX B Pa3IMYHBIX JNaHAmadTax,
MO3TOMY OIIMOKA OLIEHKH MaKCHMAaIbHBIX PACcXO/I0OB BOJbI B JIPEBHUX pEKax MPU MOMOIIH
MophomeTpudeckoro Mmetoaa He npesbimaeT =20 %. s Gnuxkaiiiiero K ycThi0 BOIONOCTA
Ha p. Bonre (mmomaas 6accelina Boie nmocta 1360 Thic. KM?) MaKCHMMaJIbHbIH pacxoz BOAbI
cocrasysut okosno 100 000 m*/c, nns Gacceiina Jlona (378 Thic. kM%) — 32 000 M%/c u ms
Oacceiina J[nemnpa (459 Tsic. kM?) — 13 000 m*/c. [Iepexon 0T MakCUMaIbHBIX PACXOI0B BOJbI
K CPEIHEroIoBbIM pacxofaM M K TOJJOBOMY CTOKY TpeOyeT yCTaHOBJICHHS COBPEMEHHBIX
aHanoroB. [[nst BbIOOpa KIMMATUYECKOTO aHAIOTa MPUMEHSIINCH Maieo(IopuCcTHYECKHA
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aHaJIM3 Maaeo000TaHNYECKHX (B OCHOBHOM MATMHOIIOTUYECKUX) JAHHBIX U PE3YNIbTaThl MaTe-
MaTHUYECKOTO MOJICTMPOBAHMS TEMIIEPATYPhI BO3AYyXa MO MOJEIH I00aNbHON HUPKYISIIUN
arMocdepsl 1 OKeaHa JJisl YCIOBUH MOCIETHETO OJIeICHEHUS. DTU MPOLIEAYPhl B IPUHIIUIIC
MEeHee TOYHBI, YeM MOP(HOMETPUUYECKUN METO, HO U 3[ECh OMMOKA OLEHKH MaleoCTOKa
Bonbl He mpeBbimaeT +30%. [lnama3oH OIEHOK TOAOBOTO cToKa s OacceliHa Bonru
cocraun 470-680 kM, uto B 1,9-2,7 pa3 Gomblue coBpeMeHHOro, s Oacceiina JloHa —
100-180 km* (B 4-6 pa3 Gonbliue COBpeMEHHOr0) U s Oacceiina Juenpa —170-220 km?
(B 3-4 pasa Gosnbliie COBPEMEHHOTO TOJOBOTO CTOKA). Jlyis OOBSCHEHUS TAaKOro pexuMa
MAJIEOPEK FOKHOIO0 MerackijioHa BocTouHo-EBponenckold paBHHUHBI B KOHIIE ITOCIEIHEU
JIEIHUKOBOW 3MOXH HEOOXOAMMO Pa3padoTaTh KIMMATUYECKYH) MOJENb, KOTOpasl JOJKHA
BKJIIOYATH JJIUTENIbHYIO 3UMY C HU3KUMU TeMIIepaTypaMu BO3IyXa U OOMIBHBIMH OCaJIKaMH,
OBICTPOE BECEHHEE CHErOTasiHIE ¢ MUHUMAaJIbHBIMU MOTEPSIMU HA UCTIApEeHUE U MHPUIBTpa-
LUI0 U CYyX0€ KOPOTKOE JIETO.
Hccneoosanue gvinonneno 6 pamkax 2ocorooxcemuoti memol Ne 121051100166-4.

XPOHONOIMA U PACIPOCTPAHEHUE MOKPOBHbIX ONEQEHEHUN
HA CEBEPE 3ANAAHO CUBUPWU: MPOBNIEMHbIE BOMPOCDI
M NYTU UX PELLEHUA

O.C. Cu3zoe
UITHI PAH, Mockea, kabanin@yandex.ru

B Hacrosiee BpemMst OJHUMH U3 OCHOBHBIX METOJIOB, UCIIOJIb3YEMBIX IIPH MaJieoreorpa-
(uUecKuX PEeKOHCTPYKIMAX, SBISIOTCS JIOMUHECLEHTHOE M PAJUOYIIIEPOIHOE TaTUPOBAHHE.
B 3ToM oTHOWIEHMM C1a0OM3yUYEHHBIMH OCTAIOTCS MPAKTUYECKHM BCE KOHTHMHEHTAJIbHBIC
paiionsl ceBepHO yactu 3ananHoi Cubupu, HECMOTPsI Ha NPOBEIEHUE OOLIMPHBIX padoT
110 OOHOBJIEHHUIO T€OJIOTMUECKUX KapT TpeThero nokonenus (1:1 000 000).

B pamkax gaHHOro Hccie10BaHMsI BIIEPBbIE IPUBOASITCS PE3YIIBTAThI JIIOMUHECLIEHTHOTO
JIaTUPOBaHMSA MEeCYaHbIX OTIOXKeHuH B Oacceitnax pek [lomyi, Kasemm, HaneiM, Ilyp u Tas,
KOTOpBIE€ MO COBOKYIHOCTH JIMTOJIOIMYECKUX U T€OXMMHUYECKHX HPU3HAKOB MOTYT OBITH
OTHECEHBI K BOIHBIM WJIM BOJHO-JIEIHUKOBBIM. [lonmydyennsle 73 natupoBku B 43 paspesax,
C Y4E€TOM MX IPOCTPAHCTBEHHOTO M CTPATUTPAPHUUECKOTO MOJIOKEHUS U B COUETAHUHU C MPO-
BEICHHBIM paHee reoMop(OJIOrHUECKUM PEaHATN30M KPaeBbIX JIGAHUKOBBIX I'Psifl, TO3BOIS-
10T BBIACIIUTD HA U3y4aeMOW TEPPUTOPUHN HE MEHEE 6 Pa3HOBO3PACTHBIX JIEJHUKOBBIX FOpH-
30HTOB. [TocnenoBarensHOCTE penbedoodpasyronmx coobITHii Ha ceBepe 3anagHoi Cubupu
BO BTOPOIi MOJIOBUHE HEOIUIEHCTOLIEHA MOIJIA BRIIVISIETh CIEAYIOIIUM 00pa3oM:

— Haunbosee ApeBHUM U MacIITaOHbIM (MaKCUMAaJIbHBIM) 110 BCE BUJUMOCTH OBLIO OJie-
neHenue, cunxponHoe MUC 16 — kpaeBoii 110sIC MOPEH MPOCIIEKUBAETCS HA IIUPOTE JOJIUH
pp. Konna, Jlembsinka, CbiM, a Takke B BEpX0oBbsX p. bon. IOran;

— clleibl IPeAMAaKCUMAalIbHOTO oJeneHeHus, cuHxponHoro MUC 12, oGHapyXeHHbIe
B BepxoBbsx p. [IpaBas Xerra, a Takke BOMM3U BopopasaenoB benoropckoit u Bepxuera-
30BCKO1 BO3BBILIIEHHOCTEH, Jal0T OCHOBAHUE MPEITION0KUTh O0JIee UHTEHCUBHBIN, HO MEHee
3HAYUTEIIBHBIN 10 IUIOIIAIN XapaKTEP €ro pacpoCTpaHEeHMUS,
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— npu3HaKku onefeHenus, cuaxponnoro MUC 10, Bnepsele i1 ceBepa 3ananHoit Cu-
OMpH BBISBIICHBI B HECKOJIBKUX pa3zpe3ax B cpelHeM TeueHuH p. Ka3piM — Bo Bcex ciyyasx
OHU NEPEKPBITHI O0JIee MO3AHUMH 0CaI0YHBIMU 00PAa30BaHUAMU U B penbede He BBIPaKEHBDI;

— CIIEAYIOLIEE B XPOHOJIOTMYECKOM IOpsJIKe ojeneHenue, cuaxponnoe MUC 8, moro
1o mupokuM roauHaMm O6u u Mpteima gocturats 10 60° c.11.; Takke J0CTaTOYHO SIBHO
OHO BBIPaXKEHO Ha BOOpa3/ieae AraHCKOro yBajla B BUJE MOLIHBIX [1a4€K CYyINIMHUCTOTO JU-
aMHKTOHA, 0COOEHHOCTBIO KOTOPOTO SBJsieTCS 00MiIKe BadyHHOro mMarepuania (10 1,5-2 m);

— KpaeBoil mosic MopeH Oosee nozaHero oneneHenuss MUC 6 npocnexxuBaeTcst B LEH-
TpaJibHON BoJlOpa3eabHOM yacTu CHUOMPCKUX YBaJOB — MMEHHO K 3TOH CTaJuu OTHOCHUTCS
(dopMupoBaHUe OOLIMPHON MOJIOTOHAKIOHHOM 3aHIPOBON paBHUHBI K 10Ty oT YBasos (Cyp-
I'YTCKOE TOJIEChE), a TaKKe 00pa3zoBaHue GOpM BOJHO-JICAHUKOBOTO peiibeda Ha BOoAopas/e-
Jax BCEX OCHOBHBIX pek K ceepy oT YBanoB (Ilomyii, Haneim, [1yp, Ta3z, Kazbim);

— rpaHuIla NOCIeIHEr0 KOHTUHEHTAJILHOTO oneAeHeHus1, cuaxpoHHoro MUC 5b-4, B pe-
Jbede BIOJIHE yBEpEHHO BblesieTcst B pailoHe Canexap/ICKoil Irpsibl, IPOXOJUT 110 BOAOPa3-
JlelTy Y0)KHOM yacTu noayocrposa fmain, o I'siganckoii rpsne u nanee no Tas-Exucelickomy
MEXypeublo Ha BOCTOKE PABHUHBI; B 3TO BpPeMs IIPOMCXOIUT NepecTpoiika nenbThl p. O0b,
HAKaIUIMBAIOTCS OCAJIKM BO BPEMEHHBIX MOAIPYAHBIX BOJOEMAX U aKKyMYJIUPYIOTCS Iecya-
HBIE TOJILIY XOPOIIO MPOMBITBIX IIECKOB B 30HE JETVISALUALIIH.

Ha 3axitounTenbHOM 3Tane peabedooOpa3oBaHusl BO BHEIEAHUKOBBIX YCIOBUSAX MOXO-
nopanust MUC 2 BopHO-TI€THUKOBBIE M 03€pHO-aJIJIIOBUANIbHBIEC TIECKH ObUIHM MpeoOpa3oBa-
Hbl B pa3jMyHbIC 30JI0BbIE (alliu, TOBCEMECTHO PAaclpOCTPaHEHHbIE HA BCEH TEPPUTOPUU
ceBepHOi yactu 3anaaHoit Cubupu.

LenecoobpazHoii siBisieTcs: BepuUKaMs U YTOUHEHUE MTPEJIOKEHHON PEKOHCTPYKIIUU
Ha OCHOBE JaJIbHEHIINX padoT MO JTIOMUHECHEHTHOMY U PaluoyIIepOJHOMY JaTUPOBAHHUIO.

OCOBEHHOCTU CTPOEHA KOMITJIEKCA
YETBEPTUYHDbIX OTJIOXKEHNIA B CEBEPO-BOCTOUYHON YACTU
KAPCKOI'O WWEJIb®A MO PE3YJIbTATAM
FEONOrO-rEO®U3NYECKUX SKCNEANLIUA TTR-21, TTR-23

A.K. CumoHoea’, A. C. lMupozoea’, A.E. Pei6anko? A.O. AkceHog?

" MIY, Mockea, a_simonova01@mail.ru; anastasya.pir@gmail.com
2 Criery, Cankm-emepbype

B xone skcnequuumit TTR-21 u TTR-23 nporpammel «Training-through-Research (O6y-
YeHHE-Yepe3-uCCIICOBaHMs)» Ha HAy4YHO-HUCCIIEIOBAaTEIbCKOM cylaHe «AkaneMuk bopuc
[leTpoB» ObUINM MPOBEIECHBI I'€0JIOTO-re0pU3NUECKUE UCCIIEJOBAHN, HAIPaBICHHbIE HA U3-
yueHHe CTPOEHHsI BEpXHEH yacTu paspesa U reoMopQoIoruu JHa CeBep-BOCTOYHOM yacTu
Kapckoro mopsi. B nanHoii paboTe UCIoIb30BaINCh MaTepUabl [0 TPEM MOJUTOHAM JIeTalb-
HBIX HUCCIIE0BAaHUM U PErMOHaJIbHBIE NPOQUIN, COSNUHSIOMNE 3TH yyacTKH. OCHOBHBIMU
LEJIIMU MCCIIEIOBAHUS SIBIISUIOCH BBISIBJICHHE 0COOCHHOCTEH CTPOEHHSI U IPOCTPAHCTBEHHO-
r0 pacrpeesneHusl YeTBEPTUUHBIX OTIOKEHHH, a TakKe YTOYHEHUE I'PaHMIIbl MOCIIEeTHEro
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(capTaHCKOro) oJieIecHeHUsI Ha OCHOBE KOMIUIEKCHON MHTEpPIPETAlluU JAHHBIX CEHCMUYECKUX
U THJIPOAKyCTHUYECKHX METONOB (celicMopa3Benka cBepxBbicokoro paspeuieHus (CCBP),
akyctuueckoe npodunuposanue (Allp), mHOrOyueBoe sxonotuposanue (MJI9)).

CeBepHbIi y4acTOK MCCIIeI0OBaHUI PAaCHOIOKEH B MEPeXoHON 30He Mexay LlenTpans-
Ho-Kapckoii Bo3BbilIeHHOCTBIO U LleHTpanbHo-Kapckum xenob6om. Ilo maHHBIM peiicoB
Ha TOJIMIOHE BBIIEISIOTCA MOrpeOeHHbIE JETHUKOBBIE OTIOKEHHUSI CapTaHCKOTO BO3pacTa,
KOTOpBIE IO CTPYKTYPHOMY IUIaHY HMHTEPHPETHPYIOTCA Kak Ipsbl OTcTynaHus. B cBoro
odepe/ib Ha F0KHOM IOJIMTOHE, PACIIONOKEHHOM BOIU3U 0. YeIMHEeHNUs], BBIICNIAIOTCS MOrpe-
OeHHbIC U BBIPAKEHHbIE B peibede IpO3UOHHBIEC JOIMHBI, a TAKKE MHOTOUYHUCICHHBIE CIIE/bI
KPUOT€HHBIX MpoueccoB. TakuM 00pa3oM, JaHHBINH y4acTOK ¢ OOJIBIION A0l BEpOATHOCTH
OTHOCUTCSL K Ccy0a3pasibHOM 0OCTAaHOBKE, @ OTCYTCTBHE JICIHUKOBBIX OTJIOKEHHUH, TOBOPUT
0 PacIoJIOKEHUN BO BHEJICTHUKOBOM 00aacTu.

CornacHo ogHOM n3 pekoHCcTpykuuii [Patton et al., 2015], rpanuia nocieaHero Makcu-
MaJIbHOTO oJie/ieHeHus poxoauT 1o LlenTpanbHo-Kapckomy xenoly (B paiioHe paccmarpu-
BaeMbIX y4acTKoB). OJTHAaKO, 110 MOJIY4YEHHBIM B SKCIEJUIMAX JaHHBIM, ObUIO YCTAaHOBIIECHO,
YTO Kpail JeJHUKa B capTaHCKoe BpeMsi mpoxoami rokHee. COMoOCTaBiIeHHE IAHHBIX MO
CEBEPHOMY U KXKHOMY TOJIMT'OHAM, XapaKTePU3YIOIUMCS pa3IMYHbIMU YCIOBHSIMU OCAJIKO-
HAKOIUIEHUS B MEPUOJ] CAPTAHCKOTO OJIEICHEHHs], B COUETAaHUM C aHAIM30M PETHOHATbHBIX
npodpuiieil 1 MarepuanoB MPOMEXYTOYHOTO Yy4acTKa, IMO3BOJWJIO YCTAaHOBUTH MPOCTpaH-
CTBEHHBIE COOTHOILLIEHHSI MEXIY JIEIHUKOBBIMHU, MEPEXOAHBIMH M OCYLICHHBIMH 30HAMU
uienbga. 10, B CBOIO 0UEPEb, MO3BOIMIIO YTOYHUTh MOJI0KEHUE IPAHULBI MAKCHUMAJIbHOTO
OJIe/ICHEeHUSI.

Jluteparypa

1. Patton H., Andreassen K., Bjarnadottir L. R., Dowdeswell J. A., Winsborrow M. C., Noormets R. et al. Geo-
physical constraints on the dynamics and retreat of the Barents Sea ice sheet as a paleobenchmark for models
of marine ice sheet deglaciation //Reviews of Geophysics. 2015, vol. 53, Ne . 4, pp. 1051-1098.

MOrPEBEHHDLIE MO4YBbl U KYJIbTYPHbIE CJIOU
noA BYNTIKAHUYECKUM NEMNJIOM CI/Y5
NANEOINTUYMECKOIN CTOAHKN KOCTEHKU 14

A.A. CuHuubiH!, C.H. Cedoe? 3, A.A. BeccydHog'

"MNMK PAH, CaHkm-Temep6ype, andrei.sinitsyn@gmail.com, bessudnov_a22@mail.ru
2WK3 TiomHL| CO PAH, serg_sedov@yahoo.com
3 HauuoHarnbHbIl a8moHOMHbIl yHUgepcumem Mekcuku, IHecmumym aeornoauu

3HaYeHUE KyJIbTYPHBIX CIIOEB MAJEOJUTUYECKUX CTOSHOK KOCTEHKOBCKON Ipymibl,
3aJIeraloUMX MoJ ByJakaHuyeckuM neriom (~39,5 ka bp), onpenensiercs ux XpoHOI0ruye-
ckoil nmo3unueil. Yetkas crparurpadus U aHaIUTUYECKHE JTAaHHBIC MO3BOJIAIOT CBA3aTh MX
HanpsIMyI0 C NMEPBUYHBIM PACCEICHUEM UYeIOBEKa COBPEMEHHOI'O aHTPOIOJIOTHYECKOro 00-
nuka (Homo sapiens sapiens), a OTYYEHHBIH apXeOoJOTHUYEeCKUN MaTepuan — ¢ npooaemMon
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(dopMHpOBaHMS BEPXHENAICOIUTUYECKOTO TUIIA MATEPUAIIbHOM U MOBEICHUECKOM KYJIbTYPBI.
I'eonornueckue ycinoBus 3ajieraHusi KyJabTypHBIX CJIO€B COCTAaBJISIFOT OCHOBY PEKOHCTPYK-
LU IPUPOAHBIX YCIOBUN BPEMEHM UX CYLIECTBOBAHMS U OCHOBY KOPPEJSALMUH C IPYTMMH
naMsATHUKaMu. B Tpuaze penepHbIX reojaoruueckux MapKepoB — [IOUBbI — KPUOTEHHBIE Hapy-
LIEHUs — [IeproAbl 3po3un [Bennuko, Mopo3osa, 1965] 0CHOBHOE ITpakTUUECKOE 3HAYECHHE
UMEET MEPBbIIl KOMIIOHEHT.

B paspesax Bocrounoro ydactka Koctenok 14 [Cununpbiy, 2015] nox nemioM 3aduk-
CUPOBAaHO HAJIMYME YETBIPEX KYJbTYPHBIX CJOEB, CBA3AHHBIX C OTIOXKEHUSAMH YEThIPEX
NOrpe0eHHbIX IMOYB, M TPEX MaJCOHTOJIOIMYECKUX, MPEACTABICHHBIX (hayHUCTHUUYECKUM
MarepuasoM 0e3 apXeoJIorn4eckoro ConpoBoxieHus. Tpu MOUBbl B OCHOBAaHUM pa3pesa He
COJEepIKaT KyJIbTyPHBIX OCTAaTKOB, HO COAEpXkKAaT KaK MUHMMYM JIB€ I'€HEPALIUN MEP3JIOTHBIX
TPELINH pa3HOH MOP(OIOTHH.

Ha ocHoBe cepun paauoyIiepoIHbIX JAaTUPOBOK U IIPEABAPUTEIbHBIX pe3yiabTaroB OSL
JaTUpOBaHUs BpeMst (OopMUpOBaHMS CeMU MOTPeOCHHBIX MOYB M0J] BYJIKAHUYECKUM HETIOM
U TpeX YPOBHEH MEP3JIOTHBIX HAPYIIEHU ONpPENENsieTCsl XPOHOJOTMYECKUMHU pPaMKaMH
40-50(?) ka cal bp, T.e., He BerxoauT 3a npeaenst MUC 3. Hu B o1HOM U3 U3BECTHBIX paspe-
30B BocTouHoil EBponbl ¥ HU B OIHOM M3 UMEIOIINXCS KOPPEISILIMOHHBIX CXEM [U3 MOCIE-
Hux: CpryeBa u ap., 2021] Takoro KoJIMueCcTBa «KMAPKUPYIOIUX» COOBITUI HE MPEICTaBICHO.

[TanuHonornyueckue JaHHbIE CBUAETENbCTBYIOT O 3HAYMTEIBHOM Pa3HOOOpPa3UU pacTH-
TEJIbHBIX CHEKTPOB, XapaKTEepU3YIOIIUX yciaoBus (opmupoBaHus kaxaod u3 Hux. C oqu-
HAKOBOH CTENEHbIO BEPOSTHOCTH OHM MOTYT PacCMaTpHUBAThCS KaK B IIOJb3y PEKOHCTPYK-
UM ONM3KUX, HO BapuaOeabHbIX, MPUPOIAHBIX YCIOBUI BpeMeHU uX (OPMHUPOBAHUS, TaK
U B N0JIb3Y HaMW4Ms ((haluaibHbIX) pa3iuyuii.

[Ipo6aembl KOppESALMKY MOYBEHHBIX TOPU30HTOB HIKHEH 4acTu crparturpaduyueckont
KOJIOHKM KOCTEHKOBCKOH IpyIIIbI OCTAKOTCSI OTKPBITBIMU M3-3a OTCYTCTBUS aHayloruii B Boc-
TouHOoU EBpome.

Pabomul svinonnenus 6 pamax ®HHU I'AH (FMZF-2025-0007)
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NOA3EMHbDIE JibAibl MbICA MAPPE-CAJIE, 3AMALHbIA AMAN:
®OPMbI, FTEHE3NC N NO3AHEYETBEPTUYHbIE
NAJIEOOGCTAHOBK ©OPMUWUPOBAHUA

E.A. Cnazoda, O.J1. OnokuHa
UK3 TiomHL| CO PAH, TomeHb, easlagoda@mail.ru

AKTyalpHble BOINPOCHl CTpAaTUrpauu YEeTBEPTHMUYHOTO Iepuoja KOHTHMHEHTAJIbHbBIX
1 MOpCKHUX obnacTei ceBepa EBpazuu cBs3aHbI C ONpeieIeHueM I'eHe3nca, Bo3pacTa oTio-
KEHUH U naneoreorpapuueckux 00CTaHOBOK, UCTOPUU (POPMUPOBAHMS IUIACTOBBIX 3aJIexkKen
Jb10B. B TpakTOBKax MPOUCXOKICHMSI JIbJ0B IIPOIOJIKAIOT CYIIECTBOBATh MHOKECTBO B3au-
MOMCKIJIFOUAIOLIUX TUIIOTE3 Pa3HbIX UCCIIEN0BaTENEH.

HccnenoBarenun noazeMHbIX JbaoB M. Mappe-Cane 3anagnoro fImana pacxomsrcs
B IIPEJICTABICHUAX O BO3pPACTE€ M I'€HE3MCE BMEUIAIOIINX OTVIOKEHUH, O COOTHOIICHHUAX 3a-
JeKeH, UX AIEMEHTOB U OTAEIbHBIX JEIHBIX TNl U3-3a X (parMEeHTapHOW JOCTYITHOCTU
B pa3HbI€ Iofibl ¥ Pa3MbITOTO Majeopenbeda Mmoj NOKPOBHBIM TOPU30HTOM. Y TOUHUTH MOP-
¢omnoruto, 3aneraHue, IeTald CTPOCHUS, MEXaHU3MbI JIbJ000PAa30BaHUSI M COOTHOLICHUS
MEXy 3aJIe)KaMH U JIEAIHbIMU T€JaMH NIO3BOJWIN JJaHHBIE O KPUOJIUTOIOTMYECKOM CTpOE-
Huu paspe3oB Mappe-Caie B 2009-2019 rr. u aHaM3 MOHOJIUTOB JIbJA, TEKCTYPBI U CTPYK-
TypBl JbJia B nutdax Ha ocHoBe noxaxona I1. M. [llymckoro.

B BepxHE4YeTBEpPTUUHON MEP3JIOi TOJIIE 3aJIEral0T CIOXKHBIE M COCTAaBHBIE 3aJICKU
C Pa3MbITOI KpOBJIEH, B CTPOCHUU KOTOPBIX MO (hopMe BbIJICJIEHbI KIMHOBUIHBIE U I1ACTO-
Bbl€ Jie[sHbIe Teaa. Cpenn HUX, 110 TEKCTYPHO-CTPYKTYPHBIM 0COOEHHOCTSIM, XUMUYECKOMY
U ra30BOMY COCTaBY, BbIACJIEHBI IPYIIIbL: «HIKHSASD) CKIIaAuaTasi CJIOUCTasl 3aJ1€Kb cerpera-
LUOHHBIX JIBJIOB C PEAKUMHM ILITOKAMH, JIAKKOJUTAMU, 0Opa3oBaHHAasi B IPOMEP3IINX CyIJIH-
HUCTBIX NPUOPEKHO-MOPCKUX 0CATKAX; «BEPXHSID CIOUCTAs 3aJI€Kb CErperalliOHHO-UHb-
€KLMOHHBIX JIbJ0OB C MHOTIOUMCIICHHBIMH JIAKKOJUTAMH, IITOKAMHU, KOJIBLEBBIMU JalilKaMU
B CUHKPHUOTCHHBIX U TabepalbHbIX Cy0a’pajbHBIX MECKaX U CYMNecsX; NOBTOPHO-KUIIbHBIE
CUHI€HETHYECKHE U SIUTCHETUYECKUE JIBJbI B CYIIECAX, IECKAX; TPEIIUHHBIE, KIMHOBUIHBIE
C pacIIUPEHUSIMU TEPMOKACTOBO-IIOJIOCTHBIE KOHXKEJILMOHHBIE U CErPErallMOHHBIE JIbJIbI,
a TaK)XXe IOBTOPHO-)XKUJIbHBIE JIbJIbI B IIOKPOBHOM BEPXHETOJOLIEHOBOM IOPU30HTE. JIbIbI
pa3nuyaroTcs M0 I'eHE3UCY BMELIAIONUX OTIOKEHUH M MPUHAUIEKHOCTH K TabepanbHbIM
KOMILJIEKCaM.

Ha sToli 0OCHOBE, C y4eTOM CIIeZIOB MPOLIECCOB 0Opa30BaHUs M BBHITAMBAHUS JIBIOB, 110
COOTHOILEHUSIM MEXAY HUMH U OTIOKEHUSIMH, IOCTPOCHA MOCJIEA0BATEIbHOCTh (POPMHUPO-
BaHUs 3aJIeXKel U Bepcusi N3MEHEHUH 1ane000CTaHOBOK B M03IHEYETBEPTUUHOE BpEMsI.

1. «HwxHss1» 3a51€Xb JbJa Moria (hOpMUPOBATHCS B XO/1€ HEPABHOMEPHOIO ITpoMep3a-
HUS OXJIQXKAEHHBIX, IPEATOI0KHUTEIbHO 3bIPSIHCKUX, Ka3aHIEBCKUX 0CAJIKOB B IPUOPEKHON
00CTaHOBKE ¥ HEPOBHOTO pelibeda AHA Ha HTarle MOCTEIEHHON KapruHCKON perpeccum.

2. «Bepxusis» 3anexp abaa u [DKJT popmupoBanucy nocie HepaBHOMEPHOTO BbITau-
BaHUs TOJILIM 110]1 03€paMu, MPU IPOMEP3aHUH TAJTUKOB Pa3HON ITyOUHBI U KOH(UTYypaluu
U HAKOIUIEHMM CHUHKPHOIEHHOW TONIIM B OOCTAHOBKE O03€PHO-aJUIIOBHAJIBHOM pPaBHUHBI
B CAPTaHCKO-TOJIOLICHOBOE BPEMSI.

3. KinuHoBuaHbIE, TPELIMHHBIE, TEPMOKAPCTOBO-110JI0CTHBIE Jbbl, [DKJI 1 sinpa 6yrpos
ny4yeHust (OpMHUPOBAIMCH B 0OCTAHOBKE OCYLICHHS U IIPOMEP3aHUs TEPMOKAPCTOBBIX 03€p
U TAJUKOB B PAHHEM T'OJIOLICHE.
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4. HepaBHOMEpHOE NMpOTAaUBaHUE 3aJI€KEW, TPYMI JbJIOB, Pa3MbIB Majeopeiabeda mo-
BepxHOCTH, pocT IDKJI nponomkarorcs co BTOpoii 0JIOBUHBI TOJIOLEHA.

Paboma evinonnena UK3 TiomHL] CO PAH no 2ocyoapcmeennomy 3adanuro Munucmep-
cmea Hayku u gvicute2o oopazosanus PO: FWRZ-2021-0012.

FPAHYJIOMETPUYECKUN COCTAB FOJIOLLEHOBbIX OCALLKOB
IOro-3ANAQHOM YACTU KAPCKOIoO MOPA
WU ErO 3HAYEHUE ANA PEKOHCTPYKUMIA NANEOTEYEHUIA

C.B. CnomHmok, E. A. Hosuuykoea, K. C. Slkumoea,
H.B. Ko3zuHa, A.T. Mamynb, M. []. KpasyuwuHa

UO PAH, Mocksa, sergey@slomnyuk.ru

N3yueHa konoHKa JOHHBIX ocakoB Ha cT. AMK-7444, otobpannas B 89-m peiice HUC
«Axkagemuk MctucnaB Kenaplin», n3 HEHTpalIbHOM YacTU MIMCTOTO KOHTYPUTOTO apudra
[CiiomHIOK 1 1p. 2023]. Llens uccaenoBaHus 3aKiodanach B pEKOHCTPYKIIMU [TAJI€0TEUEHU I
0 pe3yJbTaTaM IrpaHyJIOMETPUUYECKOrO COCTaBa 0CaIKOB KOHTYPUTOBOIO pU(Ta U onpese-
JeHus (pakTOpOB OCAAKOHAKOIIICHHUS] METOAOM KOHEUHBIX JIEMEHTOB.

I'panynomeTpuyecKuil aHaau3 OCAJAKOB BBIMOJIHEH HA JIA3EPHOM JU(PPAKLIMOHHOM aHa-
mu3atope pasmepoB yactun SHIMADZU SALD 2300 O PAH). Pacuer craructuyeckux
HoKasaresiell MeJJiaHa, COpTUPOBKA, MOJIBIOBLI BHIIIOIHEH B porpaMMHoM nakere Gradistat
9,1 no meroxny pacueta [Folk, 1957]. [lnsg onpenenenust CTaTUCTUK COPTUPYEMOT'O aJIeBpUTA
U3 BCEro IPaHyJOMETPUYECKOro pacupeneieHus ObUIM BBIICICHBI pa3MepHbIe KJIacChl OT
10 mo 63 Mkm u niepecuntanbl Ha 100 %. /{151 KOMMYECTBEHHON OLEHKU €SI TEIbHOCTU MPU-
JIOHHBIX TaJICOTEUEHHUH ObLI ONpesieNieH CPeTHHM TuaMeTp MUHEPaIbHbIX YacTUl] (paKkIuu
10-63 MxM, Tak Ha3bBaeMbIi “sortable silt” SS [McCave et al., 1995, 2206]). B konoHke
AMK-7444 on u3mensiercs ot 18 1 26. VBenuuenue 3HaueHHi SS, COOTBETCTBYIOLIEE, CO-
macHo Teopuu [McCave et al., 1995], yBenu4eHn0 OTHOCUTEIHHONW CKOPOCTH MPUOHHOTO
najeoreueHus B uarepanax 105-115 n 575-585 cm.

MaremMaTn4ecKu pacCUUTaHHbIE KOHEUHBIE 3JIEMEHTHI MI03BOJISIIOT OLEHUTh OTHOCUTEIb-
HBII BKJIaJl OCHOBHBIX MCTOYHMKOB 0CaJOYHOI0 MaTepualla WK IPOLECCOB IIEpEHOCca OcaaKa
U [T PEKOHCTPYKIMU OCAJKOHAKOIJICHHS B pa3IMuHbIX cpeaax. JlanHuble Obln 00paboTaHbl
C MCIIOJIb30BaHUEM MporpaMMHoro obecnedenust AnalySize 1,1.2 na 6a3e Matlab [Paterson,
Heslop, 2015].

MuHuManbHOE KOJIMYECTBO KOHEYHBIX 3JIEMEHTOB, OLIECHEHHOE C IIOMOILBIO CTATUCTUKU
COOTBETCTBHUSI PABHO TPEM [UIsl BCEX FOPU30HTOB. DTO KOJMYECTBO KOHEYHBIX DJIEMEHTOB
HOJHOCTBIO ONKCHIBAET HAYaJbHBIA I'paHyJIOMETPUUYECKUII COCTAaB Ha KaXJoM dTane (op-
MHUPOBaHUS 0CaZ04YHOIO TeJA.

Paboma evinonnena no npoexmy PH® Ne 25-27-00123, https.//rscf-ru/prjcard_int?25-
27-00123
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HOBbIE JAHHbIE NO PACMPEAENEHUIO MUKPO®AYHDI
B PANOHE APXUMEJIATA CEBEPHAA 3EMNIA

B.B. CmupHoea® ?, 5. C. OscensiH? E.E. TandeHkoea® ?

T MrY, eeoepagudeckuti chakynbmem, Mocksa, smirnova_veronika 01@bk.ru
2MH PAH, Mockea

KommuiekcHble uccieioBanust B ApKTHKE HalpaBJIeHbl HA U3yYEHHE COBPEMEHHBIX U3Me-
HEHMI IPUPOAHOM cpebl U Kiumara. B 3Tol ¢BA3M BaXKHO U3yUUTh OTKJIUK OMOJIOTHYECKUX
cooOuiecTB Ha pasiauyHble (GaxkTopbl cpelbl. JaHHas mHGOpMaLUs CIYKUT OCHOBOM s
IIPOBE/ICHUS MAJIE€03KOIOTHUECKOrO aHaIM3a B pa3pe3ax MOPCKHUX OCAJIKOB MO3HEro Iieii-
CTOILIeHA U roJiolieHa A akBaropuu CeBepHoro JlemoBuToro okeaHa.

B noxiaze npuBoAATCS HOBBIE JaHHBIE HA OCHOBE MaTepUasoB, MOTYYEHHBIX B MEX-
nyHaponHo skcnequuun «Apkrtuka-2021» va HUC «Axagemuk Tpémnukos». M3ydeHo
O6uopazHooOpazue OCHTOCHBIX M IJIAHKTOHHBIX (popamuHH(ep u3 npod MOBEPXHOCTHBIX
ocankoB Mope#t JlanteBbix u Kapckoro Bokpyr octpoBoB apxunenara CeepHas 3emuls.
CraHuMy pacnojoKeHbl B MPOJUBaX U Ha KOHTMHEHTAJIbHOM CKJIOHE B MHTEpBajie IIyOuH
or 120 no 460 m. IIpoObl 1OMONHUTENBEHO 00pabaTHIBAIUCH CIIUPTOBBIM PACTBOPOM O€H-
rajIbCKOro pO30BOTO JJIS pa3ieieHus OMo- U Ta(OIEHO30B, a TAK)KE OLEHKU COXPAaHHOCTU
MUKPO(HOCCUITHIA.

HccnenoBanus HanpaBieHbl HAa MOMCK BUAOB-UHICKCOB cpeu popamMuHuep Uit Mpo-
CJIeKMBAHUS BIMSHUS BOJ aTJIAaHTUUECKOTO MIPOUCXOKICHUS Ha akBaToputo Mopeit CeBepHO-
ro JlenoBuroro okeana. bonblnyto 4acTe cOOOIIECTB Ha CTAHIMAX COCTABIISAIOT KPYIHbIE ar-
noTuHUpYtome Gopamunudepst Rhabdammina sp., Saccorhiza ramosa, Reophax pilulifer,
Ha KOTOPBIX MOXHO BCTPEeTUTh npukperuieHHsix Cibicides lobatulus, 4To cBUIETEIBCTBYET
00 aKTUBHOMW MPHUJIOHHON JUHAMUKE B IPOJIUBax cpeau ocTpoBoB CeBepHoii 3emuu. Ha 6m1u-
30CTb JIGTHUKOB apXHIiesara yKa3blBaeT O0JIbIIOE KOJIMYECTBO KPYITHBIX OOJIOMKOB B OCaJIKe,
KOTOpBIE TaKXXe CIIy>KaT cyOCcTpaToM /i1l OEHTOCHO! (payHHBI.

171



Onnako, Bun Cassidulina neoteretis, CBI3aHHBIH ¢ TPaHC(POPMHUPOBAHHBIMU aTJIAHTUYECKH-
MU BOJIaMH, OblIT HalJIeH HE Be3/1e, a TOJIbKO Ha KOHTUHEHTAIbHOM CKJIOHE Ha [TyOuHe 286 M
u OoJiee B 30HE BIMSHUS LUPKYMIIOISIPHOro TeueHus. B nemnom coobiectBo popamunudep
TUIMYHO U1 HOPMAJIBHBIX MOPCKUX OOCTaHOBOK C HEOOJIBLINM COJAEPKAHUEM IIETb(OBBIX
apKTUYECKUX BHUJIOB, HECMOTpPsI Ha OTHOCUTENbHYIO0 O0iu30cTh Oepera. [ToapoOublii anamu3
(bakTOpOB OKPYKAIOLIEH Cpeibl T03BOJIUT BBISIBUTH HOBbIE 3aKOHOMEPHOCTH paclpe1eIeHUs
6eHTOCHBIX (hopamMuHH]ep Ha KOHTUHEHTAJIbHOM CKJIOHE U HID)KHEH JacTu 1ienbga B pailoHe
OCTPOBOB C MOIIHBIM JIEJOBBIM IIOKPOBOM, YTO IIOMOXKET B IIOCTPOEHUH NAJIEOPEKOHCTPYKIMH
JUISL JUIMHHBIX ¥ KOPOTKUX KOJIOHOK MOPCKHX OCa/IKoB palioHa CeBepHOI 3eMIIH.

Hccneoosanue gvinonneno 6 pamkax epanma PH® Ne 25-27-00312.

OCHOBHDIE YEPTbl CTPOEHA MOKPOBA HETBEPTUYHDbIX
OTNOXEHWI B LEHTPAJIbHON YACTU 3EM/IN HOPAEHLUEJIbOA
(OCTPOB 3ANALHDbIN WNULBEPTEH)

A.A. Conoeneea’, A.C. OkyHee?, H.B. KynpusiHoea?, C.P. Bepkynuy’

TAAHWN, Carnkm-Tlemepbype, dasoloveva@aari.ru
’BHWWNOkeaHzeonozu», CaHkm-lTemepbype

LentpanbHas yacts 3emnu Hopaenmensaa (0. 3anaanslii lnunbdepren), kak Tepputo-
pHsl C HAMMEHBUIEH MJIOLAAb0 COBPEMEHHOTO OJIEICHEHUS Ha apXUIIEJare 1 OTHOCUTEIIBHO
OZTHOPOJIHBIM T'€OJIOTMYECKUM CTPOCHHUEM, IPEACTaBIsIeT OOJbIION HUHTEpEC AJS Maleoreo-
rpaduueckux uccienoBanuit. OCOOEHHOCTH pa3BUTHS PETUOHA ¢ HavYajla OTCTYIIAaHUs OJie/ie-
HEHMSI [TOCJICAHETO JIETHUKOBOI'O MAKCUMYMa HAIlUIA CBOE OTPAKEHHUE B YETBEPTUYHBIX OTIIO-
KEHMSIX oJuH. VX u3ydeHue B pa3HOe BpeMs MPOBOAWIOCH KaK COBETCKUMU [CeMeBCKuUl,
1965, u np.] u poccuiickumu [lapun, 2014, u np.], Tak ¥ 3apyOeKHBIMH CHELUATUCTAMU
[Birks, 1991, u ap.]. JlononHuTenbHble pabOThI IO UCCIEIOBAHUIO peibeda U rOI0LEHOBBIX
OTJIOKEHUH perrmoHa ObUTM BbINOIHEHbI coTpynHukamu ®I'BY «AAHUU», AO TIMI'PD
u ®I'bY «BHUHNOxkeanreonorum» u BKI0YaIu B ceds Kak nosnesbie padotel (2015 1, ¢ 2017
no 2019 rr.), Tak U KOMIUIEKC aHATUTUYECKUX uccienoBanuii. O030p MOTyYEHHBIX JAHHBIX
OyzeT npeACTaBiIeH B JOKIIAJE.

JUis1 BbI/IeIeHUs ATAoB pa3BUTUS AoiuH 3emian HopaeHiensaa Obliia mpoBeeHa Koppe-
JSILMSI U3YYEHHBIX pa3pe30B YETBEPTUUHBIX OTIIOKEHUHN U BbIIECIEHUE OHOPOIHBIX T€HETHYE-
CKHUX ropu30oHTOB. OTI0XKEeH!s, (OPMUPOBABILIMECS O TOCIEIHETO JIETHUKOBOIO MAKCUMYMa,
B paccMaTpuBaeMoM paiioHe He oOHapykeHbl. MOpEHbI MO3IHEBUCIMHCKOTO OJEICHEHUs
B OCHOBHOM IIEPEKPBITHI 00JI€€ MOJIOIBIMU OCATAKaMH M OOHAKAOTCS TOJIBKO B JIOJIMHE XOJUICH-
nep. 3neck ke 00HapyKeHbI 0CaIK1, HaKaruMBaBIiuecs B nepuos ¢ ~ 14 000—-11 500 xaun. 1. H.
B YCJIOBMSX IIPUJIEHUKOBOIO 3a/11Ba. O3€pHO-JIEJHUKOBBIE OCAIKHU [TO3IHETO HEOILIEHCTOLEHA
oOHaXaroTcs B JoIMHAX XoJuleHaepaaineH, Bacnanen, Cemmensaanen, Kanbsranen. Mopckue
OTJIOKEHHUS, MPEJICTaBICHHbIE CyOIUTOPAIbHBIMU U IUISDKEBBIMU (allsIMU, BCKPBIBAIOTCS
B OeperoBbIX 0OphIBaX Ha MOOEPEKBAX, @ TAKKE B IPUYCTHEBBIX YaCTIX A0JMH. Bpems ¢op-
MHPOBAHMS 3THX, OTHOPOIHBIX I10 JINTOJIOTMYECKOMY CTPOEHMIO ToIL Kosebiercs oT ~ 11 500
10 8000 kait. ;1. H. MukpodayHIUCTHYECKHE KOMILIEKCHI BO BCEX pa3pe3ax, Iie ObUTH BCKPBITHI
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M0JI00HbBIE OTJIOXKEHUS, OTPAXKAIOT MOXOJOAAHNE M Hayajuo perpeccuu. JlenbroBble 0Caaku
paHHEro royiolieHa Bcrpeyarorcst Ha Mpice @uHHeceT. B nonune I'pennanex onucansl U U3yde-
HbI HanboJee JpeBHUE KOHTHHEHTAIbHbIE OTI0KeHus B peruone (~17 000-11 000 kai. 1. H.).
buorennsle ocasku, MpeCTaBIeHHbIE THITHOBBIM TOP(OM, BCTpeyaroTcsi B OCHOBHOM B J10-
JIMHAX BOCTOYHOM YacTH paiioHa UCCIIEA0BaHUA U UMEIOT Bo3pacT okoi10 4000-3000 kaur. 1. H.
OTHU OTIIOKEHUS, HAPALY CO CPEIHErOJIOLIEHOBBIMY AJIITFOBUAIbHBIMU TOJIIAMU U 20JIOBBIMU
ocajgkamu Bo3pactoM 30002000 kair. 1. H., Aat0T HHPOpMALKIO 00 H3MEHEHUH PACTUTEIBHOTO
IIOKpPOBa B CPEAHEM I'OJIOLIEHE B pailOHE UCCIIEI0BaHUS.

Jlureparypa
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Tepuctuka / Marepuaisl no reonoruu [mmmdeprena. JI.: HUMUTA, 1965. c. 222-231.
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TMYECKHe JaHHbIE YeTBEPTHYHBIX OTIIOKEHHH ceBepo-3amaaHoil yacTu 3emin HoppeHmrensaa (apxumnenar
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3. Birks H. H. Holocene vegetational history and climatic change in west Spitsbergen — plant macrofossils from
Skardtjorna//The Holocene, 1991. Vol. 1. 209-218.

®OPMUPOBAHUE IUMHO-TNALUNAJIbHbBIX OTJIOXKEHUN
OHEMCKOIO O3EPA B NO3AHEM HEOMNENCTOLIEHE

A.A. Cy6emmo’, A.E. Poi6anko® 2, B.[]. CmpaxoeeHko™ 3, H.A. BenkuHa' *,
10.A. Ky6nuukuii', A. B. Opnog’, M. C. lMTomaxun™*, B. . Manoe™ 3, A. A. lonbeea®,
H.B. AHucumosg™ ¢, M. B. 306kog*®

TPITIY um. A. U. lepueHa, CaHkm-lemepbype, subetto@mail.ru
2 BHWNOkeaHzeomnozausi, CaHkm-lemepbypa
3SUIM CO PAH, Hosocubupck
4 UBIIC KapHL| PAH, lNMempo3sasodck
SUI PAH, Mockea
6 Bol'Y, Bonozda

N3ydeHne NMO3QHENIEAHUKOBBIX JIEHTOYHBIX NIMH OHEXKCKOro NPHIEAHUKOBOIO 0O3€pa
(OITO) noka3ano, 4yTo uX (popMupoBaHHUE MPOUCXOANUIO BO BpeMeHHOM uHTepBase 14 500—
12 500 ner Hazan. OIIO 6bLI0 yNBTPa-OIUTOTPO(HBIM BOJOEMOM C HU3KHM COZIEPIKAHUEM
OpPraHMYECKHUX BELIECTB. B 0CaJKOHAKOIUIEHNU NPEUMYLIECTBEHHYIO POJIb UIPAJI0 aJIJIOX-
TOHHOE BEIIEeCTBO, ocTynasiiee (1) ¢ TBEepAbIM CTOKOM C TAOLIETO JeTHUKA U C BOZOCOOp-
Horo OacceiiHa, 1 (2) B BUJI€ H0JI0BOrO Marepuasa, BBUIY OTKPHITOCTH OTPOMHBIX TEppH-
TOPHIA MMOCJIe OTCTYIUICHUS JIEAHUKA U OTCYTCTBUS (MM cIaObIM pa3BUTHEM) MOYBEHHOTO
U pacTUTEIBHOr0 NOKPoBOB. [locTyruienne 00bIIoro KoauyecTBa 00JIOMOYHOIO MaTepuaa
¢ BoJjocOopHOro 6acceifHa MPUBOIMIO K BHICOKOW KOHLIEHTPALMK B3BELICHHOIO MaTepuasa
B BoziHo# Tomie OITO u, kak ciencTaue, K caaboi Mpo3payHOCTH BOJIbI, BHICOKUM CKOPOCTAM
0CaJIKOHAKOIUIEHHUS /10 HECKOJIbKUX CAaHTUMETPOB B rofl. OCOOEHHOCTHIO 03€pHO-JIEAHUKO-
BOI'0 OCAJIKOHAKOIUIEHUS ObljIa €ro roAnYHask HUKIUNYHOCTh, BEIPAXKABIIASCS B HOCTYIIJICHUN
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U ocaxJeHuHu Oosiee rpy0000JI0MOYHOrO Marepuasa B BeCEHHE-JIETHHH mepuoi, u Oonee
TOHKOTO, INIMHUCTOTO B OCEHHE-3UMHUU nepuojl. JIMMHO-IVISIMAIbHbIE OTI0KEHUS UMEIOT
TPEXWIEHHOE CTPOCHHE: B OCHOBAHUU 3aJIeraeT TOJIA MEePecIauBaIOLIUXCs CylecYaHbIX
U aJICBPUTONEIUTOBBIX OTIIOKEHHUMN, IEPEKPBITHIX TOJILEH TOHKOCIOUCTBIX JIEHTOUHBIX [VIHH,
KOTOPBIE CMEHSIOTCSI MOHOTOHHBIMH INIMHUCTBIMH OCa/IKaMu. JIeHTOYHbIE [TIMHBI COCTOST U3
napsl cj0eB (BapB): Ipy003epHUCTOrO CBETVIOOKPAIIEHHOTO («IETHHIT») U TOHKO3EPHUCTOTO
TEMHOOKPAILIEHHOTO («3UMHHII»). XOTs €CTh UCKIIIOUEHUS U1 OTIIOKEHUH U3 CEeBEPHbIX paii-
0oHOB OHEXCKOTO 03€pa, IJI€ «JIETHUE» CIIOM CIIOKEHBI EPEOTI0KEHHBIM IIIYHTUTOM, UME-
IOIIMM YepHBIN 1BeT. JIeTHUKOBO-03epHbIE OTIOKEHHS MPEICTaBIECHbl PEUMYILECTBEHHO
[JIMHAMU ¥ TIeCKaMHU Pa3HOM pa3MEPHOCTH € MMOCTOSIHHOM U 3HAYUTEJILHOW MTPUMECHIO aJIeB-
puta. B 1e1HIKOBO-03epHBIX OTIOKEHHUIX HAOMIOACTCs HKCTPEMATILHO HU3KOE COJIEpKaHUe
OpPraHMYECKOro BellecTBa (He MpeBbILAeT | MPOIEeHTa), a Takke OMOTCHHBIX SJIEMEHTOB
(pocdopa u azora), CaCO, u Si0,,,,. Kak crnenctBue, B ICHTOUHBIX [NIMHAX OTCYTCTBYIOT ay-
TUTE€HHbIE MUHEPaJIbl, (POPMHUPYIOLIUECS IPU YHaCTUU OMOT€HHBIX AJIEMEHTOB U MUKpPOOpra-
HU3MOB (Hanpumep, Busuanut Fe,(PO,), 8H,0). O6Hapy:keHbl B 00pa3Lax JIEHTOYHbIX [IMH
O6uoreHHble (POPMbI UCKITIOYUTEIILHO B BUJI€ MUKPOOHBIX MAaTOB U OMOIUIEHOK, YTO YKa3bIBAET
Ha OTHOCHUTENILHO OBICTpBIE MPOLECCHl HAKOIICHHUS OCAJKOB, HE MO3BOJIMBIINE MOSBUTHCS
6oJiee CI0KHBIM OpraHudeckuM popmaM (Harpumep, GppaMObOuIaM U AUATOMOBBIM BOJIOPOC-
7siM). MUKpoOHBIE MaThl M OMOIJICHKH MOTYT Pa3BHBaThCsl B TNTyOOKOBOAHBIX YCIOBUAX, HA
rryounax 100 M u 6osee, rie cocTaB MUKPOOHOTO COOOIIECTBA MOXKET MEHATHCS OT (hoTo-
aBTOTpo(OB K xeMoaBTroTpodam. [‘eoxuMuueckre 1 MUHEPAJIOTHYECKHE aHAIN3bI JTOHHBIX
OTJIOKEHUI TOATBEPIWIIN TUIIOTE3Y O CYLIECTBEHHOM IepedopMaTrpoBaHIH BOJOCOOPHOTO
6acceitna OI1O. B nepuon ¢opmuposanus OIIO 3HaunTenbHas yacTh €ro BojocOopa pac-
nojaraiack rxkHee copeMeHHoro Onexckoro o3epa. Ha HauanbHOM 3Tane opMUpOBaHUs
OI1O o6wvembl BEIHOCA MaTepHala ¢ yyacTka BogocOopa B mpezenax Pycckoil miuutsl 6omee
4yeM B 3 pa3a mpeBbllan 00beMbl BBIHOCA 0CAJ0OYHOr0 BemlecTBa ¢ MeHHOCKaHIMHABCKOTO
murta. O0beM KiIacTHuecKkoro marepuaia, Hakonusuierocs B OIIO B mepurisnuanbHBIX
ycnoBusx (49,4 km®), nouru B 4 pasa NpeBBIIAET KOJIMYECTBO OCAJ0YHOIO Marepuana, Io-
CTYIHUBLIETO B 03epo B rojouene (13,4 kv?).

Hccneoosanue evinonneno sa cuem epanma Poccuiickozo nayunozo ¢onoa Ne 24-17-
00206, https.//rscf.ru/project/24-17-00206/.

O COOTHOLWEHUN 3PO3UN N AKKYMYNALUUN NP
OOPMWPOBAHUN YHETBEPTUYHbIX AJITIOBUAJIbHbIX
OPO3NOHHO-AKKYMYNATUBHbLIX LUUKJTIOB

T.B. CyxaHosa, H. B. Makapoea

MIY, eeonoeudeckuti hakynsmem, Mockea, tanikamgu@mail.ru; vliadim-makarov@yandex.ru

OcCHOBHBIE NPOLIECCH B TOJIMHAX PEK — 3PO3Hsl, IEPEHOC MaTEPHUAIIA U €r0 AKKyMYJIALUs,
conpsikeHHOCTh KoTopbix H. M. MakkaBeeB paccMaTrpuBai Kak yHUBEPCAJIbHBIA 3aKOH pycC-
JOBBIX TpoueccoB. OTYETIMBO MPOSBIEHBI Hepuoabl (ha3bl) 3po3un UM (HOPMUPOBAHUS
BpE3a M aKKyMYJISILIMU WM 3aII0JIHEHUS ero aJutioBreM. JlokazaHa poiib KJIMMaTa U TEKTOHUKU
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B (hopMHpOBaHMM JOTUH U LIUKIIOBBIX Teppac. B amiroBuaabHON CBUTE, 3aNOTHSIONINA Bpe3
U cllararolei Teppacy, OTpakeHbl CTaIMHU KIIMMAaTHYE€CKOTO PUTMa— OT TEIION MEXKJIETHUKO-
BOM B HUKHEH YaCTU CBUTHI K XOJIOJAHOM JIEIHUKOBOM B BEPXHEU ¢ N3BMEHEHHEM BIIaKHOCTHU.

I'myOuna Bpesa 3aBUCUT OT TeKTOHUKH. OH HAYMHAETCS B KOHIIE JICTHUKOBbSI TIPU Mepe-
XOZI€ K MEXJIETHUKOBBIO WJIM OT XOJIOAHOM CYyXOW CTaJIUU K TEIUION CYyXOU U 3aTe€M — K TEIUION
U BIaXHOW. B mocneqHiow nporucxoaut npeodpa3zoBaHue y3KOW TOIUHBI B IUPOKY0. [Ipu
9TOM 3HAYEHHE MMEIOT BOJHOCTHh PEKHU (KIMMAaTU4YeCKUW (PaKTop), BEIIECTBEHHBIH COCTaB
Mpope3aeMbIX MOpo, MosiokeHue odiiero 6asuca s3po3uu. [lepsoie n1Ba hakTopa MEHSIOTCS
Ha ONM3IIekaIMUX y4acTKax B JOJMHE, OCIOXKHSS MPOIeCC, HO HE Hapyllas OOyl TEH-
JICHIIMIO K Bpe3aHuio. B ropax B 3aBUCUMOCTH OT TEKTOHUKH BpPE3aHHE MOXKET 3aHUMATh
HECKOJIbKO IHMKJIOB U GopMupoBarh yiiense. Ho u 31ech Ha ckioHax o0pa3yroTcst 3po3u-
OHHBIE TUIOIIAJKU, CBUACTEIBCTBYIONIME O CTAAUIMHOCTH ero GopMUpoBaHUH. B HH30BBIX
JOJIVH, TPU MPOTUOAHUM MOXKET WATH MOCTOSHHAs aKKyMYJISIUS C HAaclauBaHUEM CBHT,
OTBEUAIOIINUX LUKJIAM, BKIIOYAIOIIUM MEKIJIECAHUKOBBE U JIEAHUKOBBE, COMPOBOXKIAEMbIMU
TpaHcrpeccusiMu U perpeccusimu. [Ipumep — Hu30Bbe Bosru, rie Ha NpoTsHKEHUN YeTBEPTHY-
HOT'0 NepHroja IJIa aKKyMYJISILIUS, U BPE3 JUIIb B KOHIIE TTO3/IHET0 HEOIIEHCTOLIeHa BCKPbLI
Yyepel0BaHuE AJUTIOBUS PETPECCUBHBIX U MOPCKHUX OCAJIKOB TPAHCIPECCUBHBIX CTAJMM.

[1poaomKUTEABHOCTD UKIOB MEXKIJIEIHUKOBbS U OJIECHEHHUS, YMEHBIIAETCS OT paH-
HEe-CPEIHEHEOIJICHCTOLICHOBBIX A0 MO3JHeHeoIeiicToueHoBbIX oT 90—100 no 65—45 Thic.
JIET B COOTBETCTBUU C XPOHOJIOIMYECKON KUCIOPOIHO-U30TOMHOM HIKaI0i. MexieTHUKOBbS
MPOAOJDKUTENbHEE JISTHUKOBBIX 910X MHOTJA B JBa pas3a. JlaHHbie OypeHHs, MOIIHOCTH,
MAJMHOJIOTHH, a0COTIOTHOTO BO3pPACTa aJUTIOBHS IIUKJIOBBIX T€PPAC MO3BOJISIFOT ONPENCTUTh
[TyOMHBI BPE30B, CKOPOCTH BpE3aHUs U aKKYMYJISIIUH, BpEMsi, KOTOPOE ITH MPOIIECChl 3aHU-
MaIoT B IIMKJIC HA Pa3HBIX y4acTKax JAOJHH. [ TyOUHBI Bpe30B modTH Bcex pek Pycckoit pas-
HUHBI YMEHBIIAKOTCS OT PAHHEHEOIUIEHCTOIIEHOBOTO /10 TOJIOLIEHOBOI0, TOI/Ia KAK CKOPOCTU
BpE€3aHusl 4YacTO yBEJIMUYMBAIOTCA K ronoueHy. Ha npumepe nonun Kawmel, Jlona u Ceiima,
npu ucnons3oBaHnuu naHHbIX [ W. Topenkoro u A. B. [TanuHa onpenenensl IyOuHbI Bpe30B
CpelIHEe-103JTHEHEOTIEMCTOLEHOBBIX U TOJIOLIEHOBOTO LIMKJIOB B Pa3HbIX TeUEHUsAX pek. OHu
MaKCUMaJbHbl B cpenHuX TeueHusix. s romouena Ha JloHy riyOuHA Bpe3a M3MEHSETCS
oT 18-20 M B BepxoBbsX 10 25 M B cpenHeM U 20 M B HMKHEM TedeHUH. COOTBETCTBEHHO
M3MEHseTCs CKOpocTh Bpe3anus ¢ 1,8 mo 2,5 u 2 mm/ron. CKOpoCcTH HAKOTUICHHS aJlTFOBHS
B LIMKJIaX YAaCTO COU3MEPHUMBI CO CKOPOCTSMU BPE3aHUs UM MPEBBIIIAIOT UX, XOTSI BPEMEHU
TpeOyercs MeHbie. /i CpaBHUTEIHHO TOUHOTO OINpPENeTICHIs] BPEMEHHBIX XapaKTEPUCTUK
MPOLIECCOB BPE3aHUS U AKKyMYJISIIIUU B LIUKIIAX TPeOYIOTCS JaHHBIE MO MPOAOKUTEIIEHOCTH
OTJEIbHBIX CTAJIUNA KIMMATHUYECKOIO LUKIIA.
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CTPATUTPA®UA BEPXHEYETBEPTUYHbIX JIECCOBO-MOYBEHHbIX
CEPUN BOCTOYHOIO NPEAKABKA3bA

H.B. Cbiyes, E. A. KoHcmaHmuHos, A.Jl. 3axapoe

UIr PAH, Mockea, nvsychev25@igras.ru

Pa3pe3 Otkaznoe B Bocrounom [IpenkaBkasbe MpeacTaBiIseT yHUKaIbHbIN 23-MeTPOBBIN
apXxMB IO3/IHETO IUICHCTOLICHA, SIBIISASACH OJHUM W3 HauOoJjee MOJIHBIX M BBICOKOPA3peIIato-
IIUX JIECCOBO-IIOYBEHHBIX pa3pe3oB B EBpone. Ero uzydenue uepes ABE CKBAXKHUHBI U TPU
PacCUMCTKH, ¢ MPUMEHEHUEM I'PaHYJIOMETPUYECKOIO0 aHajau3a, MarHUTHOW BOCIPUMMYHBO-
cti, LOI u OSL-natupoBanusi, HO3BOJIMIO PEKOHCTPYHUPOBATh KIMMAaTUYECKUE U3MEHEHHUS
C MHUHUMAJIbHBIM BIIMSIHUEM JIOKaJbHBIX (hakTOpoB. Bo3pacTHas Mozienb, OCHOBaHHas Ha
OSL-narax, Tepactparurpaduu u negocTparurpapuueckoil KOppensuy, BbIIBUIa YETKHUE
KJIMMaTU4YeCKHE PUTMbI, CHHXPOHHBIE IT100aTbHBIM U30TOIMHO-KUCIOPOIHBIM cTaausam (MIS).

B paspese BblaencHBI YETHIPE MAJIEONIOYBBI, PA3ACICHHbIE JIECCOBBIMU T'OPU3OHTAMMU.
HwuxHue nouBbl (TeMHO-Oypble, BbICOKAas MAarHUTHas BOCIPUUMYHMBOCTh) COOTBETCTBYIOT
MHTEHCHUBHOMY IO4YB0oOOpa3oBanuto B MIS 5Se, 5¢ u 5a, uro moarBepknaer TpexdasHyro
ctpykrypy MIS 5. Ilna MIS 3 xapaxrephsl Jaécchbl co c1abbIMM MOYBEHHBIMHU MTPU3HAKAMH,
a B MIS 4 u MIS 2 3aduxcupoBaHbl THIIepapUIHbIe YCIOBUsA. PEKOHCTPYKLIMU Ha OCHOBE
IpaHyJIOMETPUH, OPTaHUYECKOrO YIVIepoAa W MOP(OIOTUU MOYB YKa3blBAIOT HA CTEIHBIC
nanamadTel B MUKyIUHCKOE MexiennukoBbe (MIS Se), apuauzarmio B MIS 5c u mycTbin-
Hble ycinoBus B MIS 4 u MIS 2.

PacueTsl MaccoBoii ckopocT akkymynanuu (MAR) BbISIBUIM aHOMAJIbHBIN MUK Ha rpa-
Hune MIS3/MIS2, koppenupyromumii ¢ nanabiMu 13 JyHaiickoro 6acceiina u Kuras. 910
HOATBEP)KJIACT CUHXPOHHOCTh KJIMMATHYECKHX COOBITHH B JIECCOBBIX oOmactsax EBpasum.
OTKa3HOE IEMOHCTPUPYET BBICOKYIO pa3pellarollyto ClioCOOHOCTh, O3BOJIAS A€TATU3HPO-
BaTh (pa3bl IOYBOOOPA30BAHUS U JIECCOHAKOIICHHS, HEAOCTYIIHbIE B MEHEE MOJIHBIX pa3pe3ax
EBpomnsl. IlpsiMble koppessiiuu ¢ KitoueBbIMU paspezamu ([lynail, Kutail) noguepkusaror
€ro poJib KAaK CBA3YIOLIETO 3BEHA B U3YYCHUU IaJICOKIUMATa.

OTKa3HOE CIYKUT ATAJIOHOM JUIS U3Y4YEHHUs IO3HEr0 IUIEHCTOLIEHA, COUeTast BBICOKYIO
BOCIIPOU3BOAUMOCTD JIJAHHBIX, YYBCTBUTEIBHOCTh K INIOOAIBbHBIM KIMMAaTUYECKUM TPEH1aM
U OTCYTCTBHME 3HAUMMBIX JIOKAJIBbHBIX UCKaXeHUU. IloiyyeHHbIe pe3ysbTaTbl KPUTHUECKU
Ba)XHBI JJIs1 BEpU(PHUKALINU MAJCOKIMMAaTHUECKUX MOJEeH U MOHUMaHHUsI MEXaHU3MOB KO-
aoruyeckux TpaHcopmanuii B EBpasun. IlepcriekTuBbl paboThl CBA3aHBl C MHTErpaluen
6uocTtpaTurpad@uyecKuX JaHHBIX U MOJECIMPOBAHUEM KIMMATUUYECKUX CILICHApHUEB JUIS PO-
THO3a COBPEMEHHBIX U3MEHEHHUM.

Pabomui evinonnenvt 6 pamkax cocyoapcmeennozo zaoanus UI' PAH FMWS-2024-0003
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AETANIN3ALNA CTPATUTPAOUYECKOU CXEMbI MO3AHEIO
HEOMNENCTOLUEHA LLEHTPAJIbHbIX U IOXKHbIX PANOHOB
BOCTOYHO-EBPOMNENCKO PABHUHDI

C.A. Cbiyesa

Ul PAH, Mockea, Poccusi sychevasa@mail.ru

Heo6xonum mepecMoTp cTpaTurpaduyeckoil cxembl MO3JAHEr0 HEOIIeHCTOleHa 1IeH-
TpaJbHBIX U HOKHBIX pPalloHOB BocrouHo-EBporelickoil paBHUHBI, a Takxke lIpua3oBbs
u IlpenkaBkasps. Heinemnss cxema MCK, pa3paboranHas Ha OCHOBE HM3Yy4eHHUs JECCO-
BO-TIOYBEHHBIX Pa3pe30B B OCHOBHOM A. A. Benmnuko ¢ coaBropamu (1964-2012), B TeueHun
HECKOJIbKMX JI€CATUIETUM CYLIECTBEHHO HE MeHsiach. OHa BKIIIOYAET MEXKIICAHUKOBYIO
CaJIBIHCKYI0, UHTEPCTaANaJIbHbIE: PAHHEBAIAAUCKYIO KPYTHIIKYIO, CpEHEBAIIACKy 0 OpsiH-
CKY10, MO3JHEBAJIACKYI0 TPyOUEBCKYIO MaJIE€ONOUBBI, a TAaKXKe JIECCH: CEBCKH, XOThLIEB-
CKHUH, IECHUHCKUI U aJITBIHOBCKUI U KPUOTEHHbIE TOPU3OHTHI: CMOJIEHCKUH, BIIaJUMHUPCKUIA
U sipocyaBckuid. 3a 60 JeT nociie OTHECEHUsI HU)KHEN O3 JHEIIENCTOLIEHOBOM 1aJIE0I0UBbI —
CaJIBIHCKOW K MUKYJIMHCKOMY MEKJIETHUKOBBIO, & BEPXHEN — KPYTULIKOW IT0YBBI ME3UHCKOTO
KOMILIEKCA K PaHHEBAJIaliCKOMY MHTEpCTaIually, HeOObSICHUMOIO PacIMPeHNs] BPEMEHHOTO
Jrana3oHa OpsTHCKOM MaieonoyBsl OT HHTEpBaia 32—25 Thic. 1. H. 10 Bcero MUC 3, nannas
cXeMma He IpeTrepriesia U3MEHEHUH.

Cxema A. A. Benuuko, MOCTpOCHHAs! HA OCHOBE M3Y4YEHHUs IJIAKOPHBIX pa3pe3oB, Oblia
aKTyaJlbHa B NEPUOJ MEJIKOMACIITA0HOIO KapTUPOBAHUS YETBEPTUUHBIX OTIOKEHHHA U CO-
CTaBJICHUU Majneoreorpaduyeckux ariacoB Bocrouno-EBponelickoil paBHuHbl. Ho oHa He
YUUTBIBAET T€0JI0r0-reoMopoI0ruyecKue 0COOEHHOCTH OTPAKEHUSI M3MEHEHMH KiinMmara
U 3aIle4aTIICHUs UX B CTPOEHUM Pa3pe30B, YCIOBUS COXPAHHOCTH TE€X WM MHBIX CTpaTUIpa-
¢uueckux ropuzoHToB. O0O0OIIEHHAs cXeMa B HACTOALIEEe BpeMs HE OTBEUAeT Ha MHOTHUE
Ba)KHbIE BOINPOCHI COOBITUMHOCTH M M3MEHUYMBOCTHU KJIMMATUYECKOHl 0OCTaHOBKU OCOOEH-
HO JUIsl MeCT OOMTaHUs APEBHErO YesIOBeKa, TaK KaK IMPEJCTAaBICHA CIMILKOM MIMPOKUMU
UMHTEepBaJIaMu M H300miyeT xuarycamu. OHa He CpaBHUMA IO CTENEHH JETalbHOCTU CO
cTparurpacdueil 1eTHUKOBBIX PailOHOB Pycckoil paBHUHBI U J€TaJIbHBIX TOCTPOCHUH JIECCO-
BO-IIOYBEHHBIX apXUBOB EBpoOIBLI.

3a nociaeanue 20 et HaMu NoJly4eH HOBbIM, noarsepxkaeHHbI 14C, AMC u OCJI na-
TaMH MaTepHall, MoKa3bIBalOIIUK, 4yTo cxeMa A. A. Benuuko TpeOyeT nepecMoTpa B CTOPOHY
3HAYUTEIBbHONW JETAIN3ALMUN U CYIIECTBEHHBIX M3MEHEHUN. MUKyIMHO-paHHEBAIAANCKUI
untepBan 130—68 Teic. ner (MUC 5), oxapakTepu30BaHHBIM TOJBKO ABYMs MOYBAMU Ca-
JBIHCKOM M KPYTHLKOH, B pa3zpe3ax CpeaHepyCcCKOW BO3BBIILIEHHOCTH MPEACTABIEH TPEMs
NaJICONIOYBAMU: MEXJIEAHUKOBOM phIlIKoBcKoil (MUC Se), uHrepcraanaibHbIMU KYKyEeBCKON
(MUC 5c¢) u crpenenxoit (MUC 5a). Takoe cTpoeHHE BEpXHEUETBEPTHUHBIC OTIOKECHUS
nMeroT B AslekcanapoBckoM, TaneeBckoM, MuxaiinosckoMm, HoBorocenkoBckoM Kapbepax,
B paszpesax [lonbuno, CtpuryHsl, a takxke B paspe3ax Hwxnero IToBomxbs, [Ipua3oBes
u [IpenkaBkasbsi.

CpenneBanpaiickuii Terbiii uaTepBan (MUC 3), orpaHuYeHHBINH ABYMS XOJOAHBIMHU
nepuogamu (MUC 4 u MUC 2), BecbMa npoJomKuTenbHbli — okosio 30 Toic. jeT. Henpaso-
MEpPHO paclpoCTPaHATh BpeMsl Pa3BUTHsL OPSHCKOM MajgeonouBbl Ha BECh 3TOT IPOMEXKYTOK,
JIOTMYHEE BEPHYTHCS K MPEAbLAYIINM IIPECTABICHUSAM 00 €€ BO3pacTe — KOHEIl CPEAHEro Bajl-
nas. B Hauane cpegHero Bajzas NpOUCXOAWIIO CYLIECTBEHHOE MOTEIVIEHUE KIMMara, Koraa
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chopmHpoBaIach ajJeKCaHIPOBCKas Majeonoysa. J[jisi MOKPOBHBIX YEXJIOB BTOPBIX HAION-
MeHHBIX Teppac [lona, /lHenpa u Apyrux pex, NPUMBIKAIOIUX CKIOHOB MOXKHO YBEPEHHO
TOBOPUTH 0 OoJjiee CIOKHON cTpaTurpaduu cpenHeBaigaiickoro unrepnana. [lozanesanaii-
ckuit uatepBan (MUC 2) oxapakrepuszoBad B cxeme A.A. Benuuko oHO# naneono4Boi —
TpyOueBckoit. Ho, Kak MpaBuUiIO X HE O/IHA, A JIBE-1IECTh. YBEPEHHO MOKHO FOBOPHUTH O TMe-
JMHCKOW masieonouse, Gpopmuposasiieiics B LGM, 1 TUBHOTOpPCKOM IeI0IUTOKOMILIEKCE,
OTHOCSIIUM K UHTEpCTaauanaM OeNTMHr-aJlIepel U COCTOALIMM U3 TPEX MaJeorouB.

PA3PE3 FOJIOBUHO HA CPEQHEPYCCKOW BO3BbILWEHHOCTU -
HOBbI NOJIHbIA NOYBEHHO-CEAUMEHTALMOHHbIA APXUB
NEPBON NONOBUHbI NO3QHEIrO HEOMJIENCTOLLEHA

C. A. Ceiveea’, O.C. Xoxnoea? []. B. Hazapoe®,
A. B. Jonaux', . I'. ManuH', . A. YkpauHckuir*

"I PAH, Mockea, sychevasa@mail.ru
2OXubII PAH, MywuHo
3 Minemumym Kapnurckozo, CaHkm Memepbypa
*HWNY «benlY», benzopod

Ha rore benroponckoii 0651acTi OTKpBIT HOBBIH pa3pes3 1o3aHero Heomieiicrouena —[o-
J0BUHO. JKene3HomopoKHBIMU paboTaMM MOJPE3aH MEXOaTIOUHbIN BOOpa3/ell, BCKPbIBAO-
Ui pparMeHT 00paleHHOTo Me30pelbeda — HUKHIO YacTh CKIIOHA MOCKOBCKO-MUKYJIHH-
cKol maneobaniku. Ha maneoreHoBbIX MecKax 3ajeraroT M03/HEYETBEPTUUHBIE OTIOKECHMUS.
W3 Hux Ha nepBylO IOJOBHMHY IIO3JHETO HEOIUICHCTOLEHA NMPUXOAUTCS LIECTUMETPOBAs
n€ccoBO-MIOYBEHHAsA TONIA. B ee moxomse 3ajeraeT Xopouo pa3BuTas Majaeornousa ¢ Ipo-
¢unem Ah-E-EB-Bt-BC momnoctsio 1,7 M (MUC Se — pblikoBckas), mepeKkphiTas ee e Ie-
JI0CEMMEHTOM, KOTOPBIi KBepXy cMeHseTcs néccoM (cerimckum — MUC 5d), coyxanmii ma-
TEPUHCKOHM Noposoil KykyeBckoil maneonouse (MUC 5c). Dta nepBas u3 paHHeBalIIaiCKUX
nasieonouB ¢ npoduiaem Ah-AE-Bt-BC momnocTbio 1,3 M nepekpbiTa ryMyCHpOBaHHBIM
JENI0BUEM, nepexoasimuM B Jécc (mnoaarsckuii — MUC 5b). Ha mnonarsckom nécce pas-
BUTA BTOpas paHHeBalAalickas naneonoysa — crpenenkas (MUC 5a) ¢ npopunem Ah-AEB-
Bt-BC momnocTsio 0,8 M, IepekpbiTas JEIIOBUEM U CeMMX0BOBOpckuM néccom (MUC 4).
Ha nem paszButa manomorsas (10 cM) cpenHeBanaaiickas — aleKCaHIPOBCKas MajeonouBa
(MHUC 3,5) c npoduiiem Ah-B C. Ona nepekpsbiTa orieeHHbIM JiEccoM — TyckapbekuM (MUC
3.,4). BepxHusas Tomniia Bropoii nmonoBuHsl HeomneicToneHa (MUC 3,3-2) momHOCThIO 2,3 M,
CJIOMCTAsl, ONIECYaHEHHAs1, HE COAEPIKUT MAJICONOUB. 3aBepLIacT pa3pe3 roJoLEeHOBas aHTPO-
IOT€HHO NMpeoOpazoBaHHas cepas oYBa.

OCIJI-pars! ais rop. Bt peikosckoii moussl 133+ 10 Teicsy et Hazan, rop. EB 3Toli mouss!
137415 ThIC. 1. H., ceiiMckoro aécca 107+5 ThIc. 1. H., MI0oJaTbCKOTO Jécca 79+ 6 ThIC. 1. H.,
cenuxoaBopckoro aécca 59 +4 Teic. 1. H., Tyckapbckoro Jiécca 47 +4 Teic. 1. H. [laTsl comacy-
I0TCS C TIOJYYEHHBIMU paHee JJIs aHAaJOTUYHbBIX TOPU30HTOB U JIECCOB B AJIEKCAHIPOBCKOM
u TaneeBckoM Kapbepax: rop. Bt peimkosckoit moussl: 132+7 teic.)1.H. ¥ 127+ 8 ThIC. 1. H.;
rop. EB u E: 136+10 Teic.s1.H. 1 123+16 ThIC.J1.H.; ceiimckoro Jécca 115+ 7 Thic. 1. H.
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u 112420 tbIc. 11. H.; MitoaaTbekoro jécca 91+5 n.H. u 8947 1. H.; CEIMXOIBOPCKOTO Jiécca
65+ 8 ThIC. 1. H.; TycKapbckoro jécca 5143 Toic. 1. H. 1 50+ 3 Thic. J1. H. Takum 06pa3om, HOBbIE
JIAaHHbIE TIOATBEPKAAIOT IETANbHYIO CTPATUTPAPUUECKYIO CXeMy MepBOM ITOJOBUHBI O3/IHE-
ro HeoIIehcToleHa, TpeuiokeHHyo panee (CorueBa, 2012; Sycheva et al., 2020). [Ins Hee
XapaKTepHbI: MEXKJIEIHUKOBAs naneonouBa — peimkoBekas (MUC Se), aBe paHHeIeIHUKOBbIE
MHTEpCTauabHble naneonouyssl — kykyesckas (MUC 5¢) u crpenenxas (MUC 5a). Bee Tpu
1aJICOTIOYBBI B Pa3HON CTENEHU TEKCTYPHO AU(hepeHIUpOBaHbL: OT PETHCOIH (JIEPHOBO-TIO-
30JIUCTOM ) — PBILIKOBCKOM, CEpO — KyKYEBCKOM JJ0 TEMHO-Cepoi — cTpenenkoil. HanpasienHoe
M3MEHEHHUE UX I'eHe3Hca II0Ka3bIBaeT HapacTaHUE IMOXOJIOAAHMs U KOHTUHEHTAIbHOCTH KIIU-
Mara B IVIaBHbIE TEIIbIE ATIOXHU MEPBOM MOJOBUHBI MO3/IHETO HeoruielcToneHa. Jlanamad sl
MEHSUTUCh OT CMEIIAHHO JIECHBIX JI0 JIECOCTEHBIX. [Ipru3HaKy 1iyO0OKOro ce30HHOrO MpoMep-
3aHUs MPOSBISIIOTCA TOJNBKO B MitofatbekoM Jiécce (MUC 5b) B omnume ot Oosee ceBepHbIX
pazpe3oB CpenHepyccKoi BO3BBILIEHHOCTH, II€ OHU OTMEYAIOTCSI YKE B CEIMCKOM CJIOE, TO
€CTb B IIepBOe paHHeBangaiickoe noxononanue (MUC 5d).

Jluteparypa
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CTPATUTPAOUA N NAJIEOTEOTPA®UA XPEBTA
JIOMOHOCOBA B MNENCTOLLEHE: IUTOJIOTMYECKUE
N MUKPOMANEOHTOJIOTMYECKUE AAHHDIE

E.E. TandeHnkoea’, 5. C. OecensiH?, A. 0. CmenaHoega®, A. A. Kpbinoe*

T MrY, eeoepagpudeckutl chakynsmem, Mocksa, etaldenkova@mail.ru
2I'MH PAH, Mocksa
3[MH PAH, Mocksa
4 BHWNOkeaHaeormnozausi, CaHkm-lemepbypa

HecMmoTpst Ha HECOMHEHHYIO 3HAYMMOCTh APKTHKH I IIOOANIbHOM KIMMAaTHYeCKON
CHCTEMBI, T'€0JIOTHUECKasi UCTOPUSI PETHOHA OCTACTCS] CPABHUTEBHO CJIa00 U3YyYEHHOM, YTO
CBSI3aHO KaK C JIOTUCTUYECKUMU TPYIAHOCTSIMH, TaK U CO CIIOPHOCTBIO PE3YJIBTATOB CTPATH-
rpaduuecKoil MPUBA3KU U JAaTUPOBAHUS OCAJIKOB, TAKUX KAaK HEOAHO3HAYHOCTh MHTEpIIpE-
TalMM PE3yJbTaTOB MaJCOMarHUTHBIX HCCIEIOBAHUN M CHOPAJUYHOCTh HAXOAOK OEIHBIX
B BHJIOBOM OTHOLICHMM MHUKPO(QOCCHINHN, YTO 3aTPyAHSAET NPUMEHEHHE M30TOIMHO-KUCIIO-
poaHoii crparurpadum.

B noknazne npeacraBiieHbl pe3ysbTaThl JUTOJIOTHYECKOTO U MUKPOIIAJI€OHTOIOIMUECKOTO
U3y4€HHUs KOJIOHOK U3 pa3HbIX paiioHOB Xp. JIomoHOcoBa — okononomocHoro (CI141-48T,
1. Mops 1214 M, nuinHa kepHa 264 cm) u ipueBpasuiickoro (AJIP07-26C, . mopst 1359 M,
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JuinHa kepHa 940 cm). [IpoBeneHo crpaturpaguueckoe pacujieHeHUe pa3pe3oB, OCHOBAHHOE
Ha paclpeesIeHUH MTUKOB COZIepKaHus MaTepuala jenoBoro/aiicoeprosoro paszHoca (IRD)
u3 ¢pakauu >500 MKM, BapuanUsaX YHMCICHHOCTH M BHJOBOTO cocTaBa (opamuHHU(ep
U OCTPAKOJ, U CPaBHEHUHU IOJYUYCHHBIX PE3YIbTaTOB C MUMEIOIIUMUCS OIyOIMKOBAHHBIMU
JAHHBIMHU T10 JI€TaJIbHO U3YYEHHBIM U JATUPOBAHHBIM KOJOHKAM.

B okonononrocHoM paiioHe, B ocaakax HaOmromaercs yepenoBaHue nukos IRD u mu-
KOB YHMCJIECHHOCTH MHMKPO(QOCCUINN, OTPAXKArOIIUX JICAHUKOBO-MEXKIICTHUKOBYIO IIMKINY-
HOCTB, IIPH KOTOPO MakcuMalibHble MUKH IRD cOOTBETCTBYIOT JIEAHUKOBBIM TEPMUHALIMSAM,
a MUK YUCJIEHHOCTU MHUKPO(OCCHINI MEXIIEIHUKOBbAM. MUKpPO(hOCCUINM TpeacTaBie-
Hbl, B OCHOBHOM, IJIAHKTOHHBbIMH (opamuHudepamu nossipHoro Buaa Neogloboquadrina
pachyderma sin. HamHoro Oonee penkue kapOoHaTHble OEHTOCHbIE (opaMUHH(EpHI
U OCTPAKOAbl NPEACTABICHbl KaK TUIUYHBIMU apKTHUECKUMHU IITyOOKOBOJHBIMH BUAAMU
(Oridorsalis tener, Cibicidoides wuellerstorfi, Krithe spp., Polycope spp., Acetabulastoma
arcticum, Henryhowella asperrima), Tak 1 BUJOM-UHAUKATOPOM BIIMSHUS aTIAHTUYECKUX
BOJ cpeau OeHtocHbIX dopamunudep (Cassidulina neoteretis), 1 METKOBOAHBIMH BUIAMH,
NPUBHECEHHBIMU C Apeidyrommmu ibaaMu U3 1meabPpoBeix paitoHoB (Cassidulina reniforme,
Elphidium bartletti, E. incertum, E. clavatum, Haynesina orbiculare, Stainforthia loeblichi,
Cytheromorpha sp., Loxoconcha sp.). I1o COBOKyIHOCTH MOJIy4€HHBIX JaHHBIX BO3pacT OC-
HOBaHUS KOJIOHKH MpeBapuTenbHo omnpeneneH kak MUC 5.

B npuespasuiickoM paiioHe, 0CaaKH HE colepKaT KapOOHATHBIX MUKPO(QOCCUINHN, TyT
BCTPEUEHBI TOJBKO armIIOTHHUPOBAaHHBIE OEHTOCHBIE (popaMuHudepsl. [Iukn UX YHUCIEHHO-
CTH, B OTVINYHME OT OOJIBIIMHCTBA U3BECTHBIX Pa3pe30B, B OCHOBHOM, COBIAJAIOT C MUKAMU
IRD Bo3pactom MUC 1/2, 3/4, 4/5 u 5/6 (MmakcumanbHbiit). Huxe 400 cM 1 10 OCHOBaHUS
KOJIOHKM Bapuanuu konudyectBa IRD ¥ YMCIEHHOCTH arnitOTUHUPOBAHHBIX (popaMuHUdep
CYLIECTBEHHO criakeHbl. CpeHre CKOPOCTH CEIUMEHTAILMM JJIsl BEpXHEH uacTu paspesa
OLIEHMBAIOTCS B ~3 ¢M/10° JieT, a SKCTpanoIMpOBaHHBIA BO3PACT OCHOBAHMS KOJOHKH I10-
naraetcs npumepHo paBHbIM MUC 9, 4ro, BeposTHO, CHIIBHO OMOJOXKEHO. OTCyTCTBHE
KapOOHATHBIX MHUKPO(QOCCHIMN B OCaJIKax HCCIEJI0BAaHHON KOJOHKH, COOTBETCTBYIOLIMX
MMUC 1-6, otnryaer ee OT KOJIOHOK U3 OKOJIOIOIKCHON YacTu Xp. JIoMOHOCOBa U pailoHOB,
npuiieraromux K I'pennanaun. Bo3sMoxHO, 3TO CBUJETENbCTBYET O MEHEE CIIJIOUEHHOM JIeJ10-
BOM IOKpOBE U OoJiee BEICOKOH MPOTYKTUBHOCTH B IIpHEBpa3uiickoii yactu Xp. JIomoHOCOBA.

HOBbIE AAHHbIE O NO3AHENNENCTOLEHOBOW FEEPNETO®AYHE
MECTOHAXOMAEHUA NMELWEPA UMAHA (IOXKHbI YPAN)

M. C. Tapacoea, 4. O. lumpaHoe
UIPuXK YpO PAH, EkamepuHbype, marytarrasova@gmail.com, djulfa250@rambler.ru

Ha VYpane uzBectno 6onee 100 mo31HENIeCTOIEHOBBIX MECTOHAXOXKICHUH, BKITIOUAI0-
[IMX OCTAaTKU MEJIKUX MO3BOHOYHBIX KUBOTHBIX, B TOM 4Hciie ambuouii u pentunuii. [Tpu
9TOM MyOIUKAIMH, COoAepKalIre HHPOPMAIIHIO O reprieTodayHe U3 3TUX MECTOHAXOXKICHUH,
HemHorouncneHHsl [Danukalova, 2020; bauypa, 2008; ['umpanos, 2018; Kocunies, 2000,
2002; Kyspmuna u ap., 2024; Tapacosa u np., 2024].
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Mecronaxoxaenue nemepa Mmanaii pacnonoxeno B bamkoprocrane (53°02° c.mi.,
56°26’ B. 1.). Ilemepa ropu30HTAIBHOTO THUIA, 3aKAHUYMBAIOIIAACA TPOTOM, B KOTOPOM OBLI
3aJI0’)KEH PacKoIl. BhIABIEHO 2 JIUTOJIOTMYECKUX CJI0S, KaXKIbli U3 KOTOPBIX MMEET MOII-
HocTh 0,6 M [['mumpanoB u ap., 2021]. KoctHble octarku ampubuii U penTiIni U3 melie-
pbl Mimanaii paHee onmucaHbl, HO UX OTHOCUTEIbHBINA BO3PACT ObLI ONPEAEICH B IIMPOKOM
MHTEpBaJIe OT Hayajla IO3/IHEr0 HEOIUICHCTOLEHA A0 KOHIIA IO3JHETO rojoleHa [fKoBieB
u ap., 2016].

[Tonasnstoniee 6OIBIIMHCTBO KOCTHBIX OCTAaTKOB KPYMHBIX MJIEKOMUTAIOUIMX B 1. MMma-
Hail UMEIOT nmo3AHereicToneHoBbli Bo3pacT (MIS5-3) [[umpanos u ap., 2018]. Ananus
COCTaBa U CTPYKTYpHI (payHbl MEJIKUX MJICKOMMTAIOLIMX IOKa3all, YTO HUKHSIS M CpEeIHssA
yactu otinoxenuit (0,5-1,2 M) cpopMupoBasiuCh B KOHIIE MTO3AHETO MJICHCTOLIEHA, @ BEPXHSA
gactb (0,0-0,5 M), BEepOsITHO, B KOHIIE MO3HETO IUICHCTOLICHA WM B pAHHEM TOJIOLIEHE, YTO
COOTHOCHTCS C PE3YJIbTaTaMU paJuoyIIEpOIHOro Aaruposanus [Paneesa u ap., 2022]. B na-
CTosIILEeH paboTe MPUBOAUTCS OMMCAHUE TOJIBKO MO3HEIIEHCTOLEHOBBIX OCTAaTKOB aM(puouit
U PENTWIHMN.

B cocraBe repnerodayHbl MECTOHAXOXKICHUS ONPEACICHBI CIEAYIOLINE TaKCOHbI: Bufo
bufo Linnaeus, 1758 (n = 1), Bufotes viridis (Laurenti, 1768) (n = 14), Bufonidae indet.
(n = 2), Anura indet. (n = 9), Lacerta agilis Linnaeus, 1758 (n = 2), Coronella austriaca
Laurenti, 1768 (n = 1), Vipera berus (Linnaeus, 1758) (n = 21), Vipera renardi (Christoph,
1861) (n = 1), Vipera sp. (n = 33), Serpentes indet. (n = 8). [Ipu 3TOM ocTaTKu OONBIITNH-
CTBAa BHJIOB NPOMCXOIAT M3 MEPBOrO CJOs, TOIAAa KaK MO3BOHKU V. berus mpuCyTCTBYET
B 00oux crnosix. Hekotopsle Bubl, B TOM uucie B. bufo, B. viridis, L. agilis v C. austriaca,
paHee He ObLIM M3BECTHBI M3 OTIOXeHUi nemiepsl Mmanail. B 1o jxe Bpems cpeau KocT-
HBIX OCTaTKOB He oOHapykeHbl Zamenis cf. longissimus n Elaphe cf. dione, npucyrcrue
KOTOPBIX OBLIO MMOKa3aHO B MpeblayleM uccienoBanuu [Sxosnes u ap., 2016]. Bee koctu
MOBPEXJICHBl WIM (parMEHTHPOBAHBI, HEKOTOPbIE — CO cliefaMu nepeBapuBaHus. [loma-
JJaHWE 3€MHOBOJIHBIX M IPECMBIKAIOIIUXCSA B MEIIEpy, CKOpee BCero, ObLI0 00yCIIOBIIEHO
JeSITebHOCTBIO KPYITHBIX U MEJIKUX HAa36MHBIX XHMIIHUKOB (IICOBBIX U KyHbUX) [Gimranov,
Kosintsev, 2020].

ITo cocraBy M cTpykType (ayHbl MEIKHX MJIEKOMMTAIOUIMX IO0Ka3aHO, 4TO B IO3/-
HEM IUIEHCTOLIEHE B OKPECTHOCTAX Ieulepbl MMaHali CylIEeCTBOBAJIN OTKPBITHIE CTEIIHBIE
AaHamadThl, KOTOpble TPAHCHOPMHUPOBAIUCH B JECOCTEMHbIE B KOHLE 3TOr0 MEpUOAa WIN
B paHHeM rosioneHe [Paneesa u np., 2022]. OTuM pe3ynbraTaM COOTBETCTBYET IOSIBICHHUE
B IEpBOM cioe octatkoB B. bufo u C. austriaca, npelOYUTAIOUINX JIECHbIE MECTOOOH-
TaHWsI, HApAIy C HACEJSIOIIMMU CTENHbIE W JIeCOoCTenHble ouoronsl B. viridis, L. agilis
u V. renardi.

Hccneoosanue evinonneno 3a cuem epanma Poccuiickoeo nayunozo ¢honoa Ne 24-24-00147.
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CNELYUANTU3NPOBAHHDbIVN AHANN3 PASHOYACTOTHbIX
CEMCMOPA3BELOYHbIX AAHHbIX KAK UHCTPYMEHT U3YYEHUA
OCOBEHHOCTEW CTPOEHUA BEPXHEN YACTU PA3PE3A
(HA NIPUMEPE NE4YOPCKOIO MOPA)

S.E. TepéxuHa ', M. 0. Tokapee’, M. A. Conoeneega?,
WU.A. BynaHoea', C.B. lop6ayee?

" MI'Y, Mockea, yana.msu@gmail.com, tokarev@oilgascenter.ru, irabulanova97@mail.ru
2000 «ACO Mry», Mockea, marina-sol@yandex.ru, sgorbachev@inbox.ru

[InaHupoBaHue reos0ropa3BeOUHbIX padoT U pa3pabOTKU MIENb(OBBIX MECTOPOXKIC-
HUI — MHOTOKOMIIOHEHTHAs 3a/a4a, TpeOylolias aHaiau3a OOJIBIIOr0 KOJIWYEeCTBA JIAHHBIX.
[ToaToMy mpeBeHTHBHAs OLIEHKAa HE TOJBKO IIIyOMHHOTO CTPOEHUS, HO U OCOOCHHOCTEH
MH)KEHEPHO-T€0JIOTUUECKUX YCIOBUI MO3BOJISET BBIOJHUTH MPOESKTUPOBAHUE C OAO0OPOM
TEXHOJIOTMYECKUX PELIEHUN AJI11 KOHKPETHOIO PErHMOHa.

Ha npumepe mensga [leqopckoro Mopst noka3aHo, Kak aHajiu3 U COMOCTABICHUE pa3-
HOYPOBHEBBIX, Pa3HOUACTOTHBIX JAaHHBIX, TakuX Kak 2D/3D crangapTHas celicMopa3Beika,
celicMOpa3Belka BBICOKOTO M CBEPXBBICOKOI'O pa3pelleHUs], MO3BOJSET U3ydaTb CTPOCHHE
BEpXHEH yacTu pa3pesa B pernoHajIbHOM MacuiTade.

OnHOl 13 KIIIOUYEBBIX OCOOEHHOCTEH pervoHa sBISETCsS HaJuyue OOLIMPHOM ceTH ma-
JI€OBpE30B, 00pa30BaBLIMXCS MPU MOTHOM OCYIIEHHH BO BpeMs IIyOOKOH 3BCTaTHUECKON
perpeccun MupoBoro Oxeana B no3aHeM Banjgae. Ananu3s naneoBpe3oB Ha menbde [levop-
CKOTO MOpsl MpeJICTaBIsAeT cO00M Ba)KHBIA HAYYHBIH MHCTPYMEHT Ui COBEPILICHCTBOBAHUS
CYLIECTBYIOIUX PEKOHCTPYKIUI YeTBEPTUUHOW UCTOPUHN PETMOHA U JUUIsl IOHUMAaHUs JUHA-
MUKH YPOBHSI MOPSI B IIPOLLIOM.

B cBoro odepenp, ra30HaCchILIEHHBIE OTIOKEHUS PACIIPOCTPAHEHBI TPAKTUYECKHU IIOBCE-
MECTHO B IpEJesIax MEIKOBOIHOM yacTu Ileyopckoro Mops M XapakTepU3ylOTCs pa3HbIM
IIPOSIBJICHUEM B BOJHOBOM CEHCMHUYECKOM II0JI€ B PA3JIMUHBIX YACTOTHBIX JUAIa30HAX.

Jlist paciimpeHust BO3MOXKHOCTeH mHTepnperanuu AanHele 2D/3D crannapTHOU ceii-
CMOpa3BeIKU OblIM 00paboTaHbl MO ClEUUAIbHOMY Ipady, HalleJeHHOMY Ha COXpaHEHHE
UH(OPMAIMH B MIEPBBIX COTHSAX METPOB HIKE MOPCKOTO JHA. JlaHHBIE CTaHIapPTHOU celicMo-
pa3BelKU IMOCIIe CHelnanbHOM 00pabOTKH XapaKTepU3yTCS COXpaHEHHEM OCOOCHHOCTEH
CTPOEHUS MEPBOIl COTHU METPOB pa3pe3a Kak Uil CTPYKTYPHOM, TaK U Il AMHAMHYECKOU
uHTepnperanuud. OIHAKO B NPUIOHHOM M MajoITyOMHHOM HHTepBasiax paszpe3a (0—10
1 10-100 M COOTBETCTBEHHO) B YCIOBHAX HEOONBLIMX MIYOMH MOpS NEPBOE OTPaKEHHE
SBIISICTCS PE3YJIBTATOM MHTEP(EPEHLIMU OTHOKPATHBIX U MHOTOKPATHBIX OTPAaXXCHUH OT JHa,
BOJIH-CITyTHUKOB, YIJIBl OTPAXXCHUH IPU ATOM 3aKPUTHUUYECKHE, YTO JEJIaeT KIACCHUUYECKHE
AITOPUTMBI HHTEPIPETALMHY HEAOCTATOUHO YPPEKTUBHBIMH.

PazpaGoranHast MeTOAMKA CHELMAIU3MPOBAHHON MHTEPNpETALNU, BKIIOYAIONIAs aTpy-
OyTHBIM aHanIM3 CEeWCMOrpaMM M CYMMHPOBAHHBIX JAHHBIX, Y4e€T CKOPOCTEH Npoa0b-
HBIX U MONEPEUHBIX BOJH, JIEMEHThI KOJIMYECTBEHHOIO aHa/lM3a, MO3BOJIMIa OOHAPYKUTh
CJIEAYIOLIME BUABI MaJOITyOMHHBIX U DIYOWHHBIX OMACHBIX I'C€OJIOIMYECKUX HPOIECCOB
u srnenuit (OI'TIuf): nmaneoBpessl, ra30HACHILEHHbBIE OTIOKEHHS, CKOIUIEHUsS! Tpy0000io-
MOYHOI'O MaTepHalla, pa3pblBHbIE HApyILIEHHUs M MHOIOJETHEMEp3Jble NOopoasl. B pesyib-
TaTe KOMIUICKCHOM MHTEpIpeTalny reoioro-reopu3nyeckux AaHHbIX Oblia 3aKapTUpOBaHA
pa3BEeTBICHHASA CETh MAJIEOBPE30B, OOHAPYKEHBI M KJIACCU(PHUIHUPOBAHBI A30HACHIIIICHHBIE
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OCaJIK{, IIOCTPOEHBI KaPThI-CXEMBI IPOTHO3HBIX TUIIOB OIACHBIX T'€OJOTMYECKHUX ITPOLEC-
COB U SIBIICHHU.

[IpencraBneHHass METOIMKA OTKPBIBAET LIMPOKUE MEPCHEKTUBBI K M3YUYEHHUIO JPYTHX
1eN1b(POBBIX aKBATOPUH.

CTPOEHUE N CBOUCTBA NIENCTOLLEHOBOW
NECCOBO-MOYBEHHON ®OPMALIUU CEBEPO-3AMNAJA
TAMAHCKOI'O MNOJIYOCTPOBA (PA3PE3 NEKJIA)

C.H. Tumupeea, C. A. Cbiveea, FO. M. KoHoHos8, P.H. Kyp6aroe, A.JI. 3axapoe
Ul PAH, Mockea, jukon02@mail.ru

IIpencraBiensl pe3yabTaTbl JETalbHBIX UCCIEIOBAaHUM JECCOBO-IIOYBEHHOIO paspesa,
pacrnoioxkeHHoro Ha Meicy Ilekia, Ha mobepexbe A30BCKOro MOps, B 3 KM K 3amaiy oT I0-
cenika Kyuyrypsl. Pa3pes 3anoxeH Ha BbICOKOM MOpPCKOH Teppace, y 60pTa HupkooOpa3zHOro
IIOHWIKEHUS € IPS3eBbIM BylKaHOM. HrokHss Tomma paspesa, npeAcTaBieHa JMMaHHO-MOp-
CKUMH OTJIIOKEHHMSIMH, BO3pAcT KOTOPHIX MO HAXOIKaM MOPCKOW (hayHbI, ONpesenseTcs Kak
6axkunckuil [[Innunenko, TpyOuxun, 2011]. Bepxuss oquHHaauaTuMeTpoBas cybaspaibHas
4acThb pa3pe3a BKJIKOYAET JBE JIECCOBO-IIOUBEHHBIE TOJILIH, Pa3/EeICHHbIE MOILIHBIM I€cya-
HBIM cJI0eéM. B HWXHEH TOIE BBIICIECHO ABE IOJHOPA3BUTHIE IAJIEONOUBbI: paHHEIUIEH-
CTOLIEHOBAsI — BOPOHCKAsl ¥ CPEAHEILIEHCTOLEHOBAsI — MHKABUHCKAsI.

Bel111e nec4aHoro cios 3ajeratroT Tpu MEHEE Pa3BUTHIE NAJIEOIIOUBbI: CPEIHE- WM 11031~
HEIUIEHCTOLICHOBBIE, pa3/ielIeHHble JéccaMu. Pa3pe3 BeHUaeT XOpOILIO BhIPa)KEHHBIN MO31-
HEBAJIJAaCKUM J1E€CC, 3aJIeraroluil 110 pe3KOW 3p03HMOHHON rpanule. Hausbiciine 3HauyeHus
MarHMTHOM BOCIPUMMYUBOCTH OTMEYAOTCS BO BCEX IAJEONOYBAaX U B IIECUAHOM CJIOE.
MarauTtHas BOCIPUMMYUBOCTh MH)KABUHCKOW IIOYBBI CONOCTABMMA C JAHHBIMH JUIS JIEC-
coB. [’ panynomerpudeckuii cocTaB J1ECCOBO-IIOUBEHHOM TOJILIH 10 pa3pe3y Mallo MEHSETCH,
KpOM€ JIMMaHHO-MOPCKHMX OTJIOXKEHUH, IJI€ MEIUAHHBIA pa3Mep 4acTUll Pe3KO BO3PACTaET.
[IpeobnanaromumMu SBISAIOTCS (PAaKLUU KPYIHOTO aJE€BPUTA, TOHKO- U MEJIKO3EepHUCTOrO
necka. B mec4yaHbIX rOpU30HTaxX BO3pPACTAET MPOLIEHT CPEIHE3EPHUCTOIO MecKa. JHAYCHUS
norepb npu npokanuBanuu (IIIIIT) 550 °C, orpaxkaromme copep’kaHHE OPraHUYEeCcKOro
BellecTBa, B paspese [lexiia m3Menstorea B npeaenax or 0,59 — B mec4aHOM TOPU3OHTE
10 6,68 — B r'yMyCOBOM IFOpU30HTE COBPEMEHHOM MO4YBBI. J[0CTaTOYHO PE3KOE MOBBILIECHUE
3HageHui [IIIIT 550 °C ormeudaercs 11 BEpXHEH 4acTH pa3pesa, HauyMHasl C TPETher Inaie-
onoussl. 3Hauenus [1I1IT 950-550 °C, orpaxaromue coaepxkanue KapoOOHATOB, U3MEHSIOTCS
or 0,43 B cioe necka 10 9,78 B rop. Bk BopoHckoii maneonoussl. Beicokoe conepixanue
KapOOHATOB XapaKTepHO U Ui rop. B Tperbeil naneonoussl. Takke Obu1a 0TOOpaHa cepust
obpasuoB a1 OCJI natupoBanus.

Jlns o6pasua u3 BepxXHero JECCOBUIHOIO CYINIMHKA, MpeodpazoBaHHOro B rop. Bk ro-
JIOLIEHOBOTO YE€pHO3E€Ma, ONPEAEIIEH JIIOMUHECLEHTHBIH Bo3pacT 19,2+1,6 Teic. 1. H. [lomy-
yenHast OCJI nara u3 HUKHEN 4acTU N1€CYAHOI0 CJI0s, PA3AEIAIOUIEr0 TPEThIO U YETBEPTHIE
MajeonoyBsl, cocTaBmia 279,4+ 13,8 ThIC. JI. H., YTO TIO3BOJISIET TOBOPUTH O €ro GopMUpoOBa-
HUM B HayaJIbHOW (pa3e pa3BUTHUS y3yHJIapcKoil TpaHcrpeccuu Yepnoro mops. Mmeromuecs
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JTAaHHBIE O BO3pacTe y3YyHJIAPCKOM TPaHCIPECCUM YKa3bIBalOT Ha CyIECTBOBaHUS OacceilHa
B niepuon ¢ 220-280 Thic. 1. H. [CBUTOY, AHMHA, 1998].

Takum 00pazoM, ¢ yBEpEHHOCTbIO MOKHO T'OBOPHUTH O TOM, YTO JIECCOBO-TIOUYBEHHBIE
cepuu, 3ajlerampume Ha nyoune 2—5 M, ¢popmupoBanuce B uHTepBase 20-220 Thicsy JeT
Ha3ajJ. AHaIU3 TEKCTYpHBIX OCOOEHHOCTEH OTIIOKEHUH U BBIACICHHE BO3MOXHBIX 3PO3H-
OHHBIX TPaHMI] U 3TANOB JCHYNALMHU, a TAaKXE IOJIYYEHHE JIONOJHUTEIBHBIX NaTUPOBOK
HO3BOJIUT OoJiee HaAeKHO BepuduuupoBars pe3yinbrarel OCJI narupoBaHus.

Jluteparypa

1. Hununenxo O.B., Tpyouxun B. M. TlaneomarHuTHasi 3aluch B TMO3JHEIJICHCTOIIEHOBBIX JIECCOBO-TIOYBEH-
HBIX OTJIOKEHHSX pa3pesa [lekia Bo BpemeHHOM uHTepBasie 425-50 Thic. et // dusuka 3emmn, 2011. Ne 8.

C. 37-48.
2. Ceumou A. A., Anuna T. A. TlepBble HaXOIKU JIPEBHEIBKCHHCKO-Y3YHIIAPCKUX OTJIOKEHUH Ha IoOepexbe
bonrapuu // Cmpamuepagpus. I'eonoeuueckas koppensyus. 1998. T. 5, Ne 5. C. 109-112.

HAXOAKA CKEJIETA NO3AHEHEONJIEMCTOLLEHOBOIO BU3OHA
BISON PRISCUS N3 CT. MUITIOTUHCKAA (POCTOBCKAA OBJIACTD):
MAJIEO3KOJIOTMYECKUE AAHHDIE

B.B. Tumoe’', A. K0. faHunbyeHko? I'. B. Hecmepyk', H. A. KoweneHko?

" FOHL| PAH, Pocmos-Ha-[JoHy, vvtitov@yandex.ru
2 KameHckuli My3eli deKopamueHO-rpuKnadHo20 UcKycemea U HapodHO20 meopyecmsa,
KameHck-LLlaxmuHckul
3 ABUE FO®Y, Pocmos-Ha-LJoHy

buzonsl Bison priscus Bojanus, 1827 6buin Haubosiee MHOTOUMCIEHHBIMU KOIIBITHBIMU
B COCTaBE Xa3apCKOI0 U MAaMOHTOBOTO (hayHUCTHUECKUX KOMIUIEKCOB CPEIHETO M MO3HETO
IJIEMCTOLEHA HAa TEPPUTOPUHU CTEIHBIX U JIECOCTEINHBIX ITpocTpaHcTB EBpasuu. B IIpuasosse
u B [IpenkaBka3be OCTaTKU ATUX KUBOTHBIX, OOBIYHO, U3BECTHBI U3 MYCTHEPCKUX U TMO3/HE-
NaJICOJTUTUYECKUX CTOSHOK B BUJIE (DparMeHTUPOBAHHBIX M Pa3pO3HEHHBIX KocTel. Haxonku
CKEJIETHBIX OCTAaTKOB OM30HOB B €CTECTBEHHBIX 3aXOPOHEHMSAX PEIKU U HECYT BaXKHYIO MH-
(dopmaruio 0 OMOJIOTMH U FKOJIOTUU ATUX SKUBOTHBIX.

B 2021 rogy B xoze apxeosoru4yeckoro o0ciaeJoBaHusl TEPPUTOPUH B MUITIOTHHCKOM
paiione PocroBckoii obmactu corpyanukamu OOO «PocroBckoe Apxeonormueckoe Ha-
yuHo-HccnenoBarensckoe OOiecTBO» ObUI BBIKONAH HEMOJHbIN ckesneT Ouzona. Llypd
ObUIT 3aJI0)KEH Ha I0ro-3amnafHoil okpanHe X. CTapoky3HeloB, Ha mpaBodepexbe p. [Huas
(nmpaBsbiif mpuTOK p. BeICTpO, siBistomIeiics eBbIM npuTokoM p. CeBepckuii JloHen), Ha
npaBoM Oepery Oe3bIMSIHHOM Oaliku — ee mpaBoro NpuToka. ViM ObLIT BCKPBIT pa3pes ajuio-
BUAJIHOM JTyrOBOM CJIOMCTOM MOYBBI MOILTHOCTBIO OKoJ0 1,3 M. Koctu Obltn 0OHapyskeHbI
Ha rmryoune ot 0,84 M u ObUIM NMPHUYPOUEHBI K CJIOK CEpOro CyIIMHKA C BKJIIOYCHHUSAMU
KapOOHATHBIX KOHKpeuuid (0enornasku), pacloyioKEHHOIO B OCHOBAaHMM IOIPEOEHHOIrO
T'yMYCOBOI'O TOPU30HTA.
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Koctu 3anmeranu B OKOJOCKEJIETHOM IOJIOKEHHUH, M3OJMPOBAHHO, 0€3 COUYICHEHHH.
bbuin oOHapy)keHbl ClelyloIMe YacTH CKeJeTa: IpaBas IledeBas KOCThb, JIEBbIE KOCTHU
Iperieybsi, jJeBas MepeIHsas MEeTarnoauss U OTJesbHble (allaHTW MajblieB, KOCTH 3arls-
CThbsl, 00e jomarku (MX (parMeHThbl), OOJOMKHM HECKOJbKMX ILICHHBIX [MO3BOHKOB, pa3-
JOMaHHAasl HW)KHAS 4YeNOCTh, HEOOJbIINEe (parMeHThl Yeperna, HeOONbLIOE KOJIHMYECTBO
¢parmenToB pebdep u Taza. KocTHbIE OCTaTKM SBJISIOTCS YacThIO CKelleTa OJHOW B3pOCIIOn
ocobu Ou3oHa, BepoATHO, camMKku. Creapl pa3fgeNku TYLIM, MOTPbI3bl HA KOCTSAX U ap-
XeoJoruueckue apredaxrol He oOHapykeHbl. KocTu MecTaMu MOKPBITBI TOHKHUM CIIOEM
kapOoHaTHOM KOpkH. Pa3smepsl Ou3oHa Bison priscus U MONOKEHUE B pa3pe3e yKa3bIBalOT
Ha T03HEHEOIUIEHCTOLICHOBBIN BO3pacT HaXoAKH (Terias (paza BaiJaiicKoro JIeAHUKOBOTO
nepuona). I[Iponopuuu nepenHei Meranoanu ckenera u3 MMWIIOTUHCKOM COBIajaeT ¢ Ta-
KOBBIMHU y B. priscus 13 MECTOHAXO)KJIEHUN KOHLIA CPEIHETO U IO3JHEr0 HEeOoIUIeHCToLEeHa
EBponsl u 3anaanoit Cubupu.

Cyns 1o HaJu4MI0 OCTAaTKOB PAaKOBMH IPECHOBOIHBIX MOJUIIOCKOB Planorbis, ckenet
3aXOpOHMJICS BOIM3H OT Oepera MeJIKOro MIPECHOBOAHOTO BOAOEMA C MJIUCTHIM JHOM U Clia-
ObIM TeueHHeM, epruoaAndecKy ocyuiaeMoM. Ctpaturpadus OTI0KEHUH pa3IuYHOro rpaHy-
JIOMETPUYECKOr0 COCTaBa U POPMUPOBAHHUE CIOUCTOM MOUBBI C MOrPEOCHHBIMU I'YMYCOBBIM
U KapOOHATHO-aKKyMYJSTUBHBIM TOPU30HTAMHU IOATBEPXKAAIOT CYIIECTBOBAHUE ITAHHOTO
BOZIOEMA.

Hccneoosanue npogsedeno 6 pamkax epanma PH® NeNe 23-17-00232.

rONOLEHOBbIN 3TAN PA3BUTUA CEBEPHOIO KACNUA
MO MANTAKOOAYHUCTUYECKMM OAHHbBIM C MJIOWAAEN
PAKYLWIEYHAA N IOPUA KOPYATUHA

T.N. TuxoHoea, T.A. SIHuHa, A. A. Tka4y

MIY, eeoepachuueckuli pakynnbsmem, Mockea, tihonovati@my.msu.ru

B pab6ote BbinonaHeH Manako(payHCUTHUYECKUN aHaiIu3 00paslloB W3 TOJOLEHOBBIX OT-
noxeHuil CesepHoro Kacnusi, BCKpBITBIX CKBa)KMHAMU B XOJI€ MH)KEHEPHO-TE0JIOTNYECKUX
u3pickanuit OOO Mopunskreosorus (I. Pura) B mpezenax Tpex MioIiagoK — MECTOPOXKICHUN
Pakymeunas, FOpust Kopuaruna u Tpaccsl maructpansnoro tpyoonposoaa JICII1-JICIIL.

ManakoayHUCTHYECKUI aHaIU3 MOKa3al YepeJOoBaHUE B TOJILE OCAJKOB MPECHOBO-
JHBIX, c71a00COJIOHOBATOBOJHBIX M COJIOHOBATOBOJHBIX KOMIUIEKCOB (hayHbI, KOTOpBIE IO-
3BOJIWJIM PEKOHCTPYUPOBATh 3 TPAHCIPECCUBHBIX CTaJUU C €1a00- U COIOHOBATOBOIHBIMU
KOMILJIEKCAMH, U 3 PErpeCcCUBHbBIE CTAJUU C IOBBILIEHHBIM KOJIMYECTBOM IPECHOBOIHBIX
BUJI0B. OHU COOTBETCTBYIOT OCHOBHBIM COOBITHSIM I'OJIOIIEHA — MAHTBIIUIAKCKOW perpeccun
Y MHOTOCTaJIMMHONW HOBOKACIIMICKONU TPAHCIPECCUMU.

MasnakoayHa MaHTBIIUIAKCKOW PErpeccHH BCKpbITAa B CKBAaXXKMHAX Ha IIyOMHax 2,2—
2,71 M 1 ipecTaBIeHa PECHOBOIHBIMU BuaaMu Dreissena polymorpha, Unio sp. u eqTuHUY-
HBIMU CJ1a00COJIOHOBAaTOBOIHBIMU BUJIAMU ¢ OOMJIbHOM MPUMECHIO AETPUTA, YTO YKA3bIBAET
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Ha aKTUBHBIM T'MAPOAMHAMUYECKHNA PEKUM B MPECHOBOAHBIX YCIOBHSX, BEPOATHO, OJHOU
U3 MIPOTOK JEIBTHI.

HoBokacnuiickasi TpaHCrpeccHsi pa3BUBAIach CTaJAUNHO U BKJIOYAET 3 TPAHCTPECCUB-
HBIX U 2 PerpeccUBHBIX CTaIuH. B M3y4eHHBIX KOJOHKAaX HOBOKACIHMMCKHE OCAJTKU MMEIOT
MOIIHOCTh OT 1,5 10 3,2 M U XapakTepu3yrTcs YepelOBAaHUEM PA3IMUHBIX 110 COJIEHOCTU
KOMILIEKCOB MOJUTIOCKOB. OTJIOKEHUs TPAHCTPECCUBHBIX CTaJUN XapaKTepU3YIOTCS Ipe-
oOnaganueM cinabo- U COIOHOBAaTOBO/IHBIX KOMILJIEKCOB C BeAyllel poiibio ponos Didacna
u Monodacna, B 6oiee BepxHel yacTu — ¢ npumecbio Mopckoro Buna Cerastoderma
glaucum. OHu pa3zeneHbl MeXay coO0H HPO3UOHHBIM PA3MbIBOM JIMOO 3PO3UOHHBIMU (HOp-
mamu iryOuHON 10 8—10 M. ManakodayHUCTHYECKHE KOMIUIEKCHI PErpecCUBHBIX CTaaAUN
onucaHsl B uHTepBanax rnyoun 0,7-1 m u 1,5-1,85 M. OHu npencraBieHbl IPEeCHOBOIHBIMU
BUJ/IaMU, XapaKTEPU3YIOLIMMHU Pa3IMYHbIC TUIIBI BOJOEMOB B Ipejesiax AeibThl. PeodunbHblii
KoMmIuieke u3 Dreissena polymorpha w Unio sp., yKa3bIBaeT Ha XOpPOILO MPOMbBIBAEMbIE yC-
noBus nporoku. Komruiekesl ¢ Gyraulus eichwaldi cBUIETENBCTBYIOT 00 YCIOBUAX, CXOKHUX
C COBPEMEHHBIMM 3apOCIIMMHU WJIBMEHSMHU WM MEJIKOBOAHBIMH TMOMMEHHBIMH O3EpaMH.
[TonmyyeHHble paguoyIIepoAHbIE JATUPOBKY 110 CKBaXXKMHE PakyiieyHast O3BOJISIOT OLIEHUTh
BO3pacT paHHe#l perpeccuBHoi ctaauu B 4130470 ner (4569-4714 xan. net), a nmo3aHe
B 2895+60 net (2952-3080 xaun. net) [be3poanbix u mp., 2018].

Takum 00pa3zoM, MpOBeAECHHBIH Majgako(payHUCTUUECKUN aHAIU3 MO3BOJMI BBIIEIUTH
B ocajiouHoi Tomme rosoueHa CeepHoro Kacnus ocHOBHbIE 3Tamnbl pa3BUTHA OacceifHa:
MAaHTBIIUIAKCKYI0 PErpecCUIo ¢ MPEeCHOBOIHON (hayHOH, U MHOTOCTaJAUNHHYIO HOBOKACIIHIA-
CKYI0 TPAHCTPECCHUIO, MPEICTABICHHYI0 YepeIOBAHUEM COJIOHOBATOBOAHBIX U IMPECHOBO-
JTHBIX KOMILJIEKCOB.

Paboma evinonnena npu noooeporcke npoexkma PH® Ne 25-17-00024.

Jlureparypa

1. Bespoonwix FO. I1., Anuna T. A., Copoxun B. M., Pomaniok b. @. Ctpoenune ocanodnoii Tommu ronornena Ce-
BepHoro Kacnus kak oTpakeHre U3MEHEHHH KitMMara U ypoBHs Mops // BecTHHK MOCKOBCKOTO YHHBEPCH-
teta. Cepust 5. ['eorpadus. Ne 5, 2018. C. 52-60.

NOCTPOEHUE N UHTEPMNPETALMA OBOBLLEHHON
NO3AHEYETBEPTUYMHOW KPUBOM 60 KACIMTUMNCKOIro MOPA

A.A. Tkay', T.N. TuxoHoea', H.T. Tkay? T.A. SIHuHa'

" MI'Y, Mockea, tkachaa@my.msu.ru
2I'MH PAH, Mocksa

Kacnuiickoe MOPC SBJIACTCA I(pyr[HeﬁIlIPIM HU30JIMPpOBAaHHBIM BOJOCMOM B MUPE, B JICTO-
IUucHu FJ'Iy6OKOBO)IHBIX OTJI0KCHUI KOTOPOI'o 3ancyatyiCHbl CBUACTCIILCTBA KAK PCruOHaJIb-
HBbIX, TaK U DI00ANIBHBIX KIUMAaTHYECKUX COOBITHH. COBpCMCHHLIe MNpeaACTaBJIICHUA O pa3-
BuTun Kacmms ocHOBaHbI MpEUMyIICCTBCHHO Ha FCOMOP(I)OHOFI/I"ICCKOM AHAJIN3C€ MOPCKUX
Teppac U JaTUPOBAHUU UX OTHO)KCHHf/'I, a4 TAKKC Ha MaTepurajaiax HpI/I6pe)KHBIX HCCHGHOB&HHﬁ,
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A100 MOCBALICHBI JETAIbHOMY PAaCCMOTPEHUIO OTIENbHBIX paiioHoB Kacnus. [y monpo6-
HBIX M JOCTOBEPHBIX PEKOHCTPYKLUI HEJOCTATOUHO 0OpaIlaThCs JIUIIb K U3YUEHUIO Ha3eM-
HBIX U MEJKOBOIHBIX NMPUPOIHBIX apXMBOB, HEOOXOAMMO MMETh HENPEPHIBHYIO JICTOMHCH
0CaJIKOHAKOIUIEHHUS — OCAJIKU KaK TPAHCTPECCUBHBIX, TAK M PErPECCUBHBIX (Pa3, TOCTYMHBIX
JMIIb B TITyOOKOBOAHBIX oOnacTsax Kacous.

CrabuibHble U30TOIBI KUCIOPO/Ia SBISIOTCS BaXKHBIM MHCTPYMEHTOM MO3HaHUS (pu3u-
Ko-reorpauieckux 1 najeoreorpapuueckux 3akoHoMepHocTel. [IpuMeHuTenbHO K 03epam
U BHYTPEHHHM MOPSIM OHHU NPENOCTABISAIOT YHUKAJIbHYIO, TETATbHYIO 3alllCh UCTOPUU BO-
J0eMa, KOTOPYIO IOPO HEBO3MOXKHO MOTYYUTh UHBIM ITyTeM. J[J1s AeBATH KOJIOHOK M3 IITy-
60Kk0BOIHBIX 0OnacTeil Kacrus HaMu nmoy4deHbl MHIUMBUYaJIbHbIE H30TOITHO-KUCIOPOIHbIC
KpHUBBIE, 00bEIMHEHHbIE B 0000IIEHHYIO KPHBYIO. B KauecTBe Marepuana s U3MEpPEHUI
BbIOpaHbI OCTPAKOIBI.

OCHOBHOI#1 IPUHIIMIT OCTPOEHHsT 00001eHHON KpuBoit 8'%0 3akmouaeTcs B pasnene-
HUM JIETOIUCH TPOLUIOT0 HAa IOCIENI0BATENIbHBIE 3MU30/bl, YTOOBl 00ecneuuTsh y1o0HOe
U OJHO3HAUYHOE MX OTHECEHHE K KOHKPETHBIM BPEMEHHBIM HHTEpBajaM M HaJleOKJIMMa-
TUYECKUM COOBITHSIM. DTO HEBO3MOXHO cJeslaTh 0€3 KOMIUIEKCHOTO aHajiu3a M30TOMHBIX
JAHHBIX W Pe3yJbTaToB Apyrux aHaiu3zoB. COop, o0oOumieHne M yHuUKaAMs paauoy-
[JIEPOAHBIX JAHHBIX MO3BOJWINA OCYILECTBUTH MEPEXO] OT IIKAIbl MIyOMH K LIKajle BO3-
pacta mpu mocTpoeHnH 0600LIEeHHON KpuBoi §'%0, peann3oBaTh BO3PACTHYIO NMPHBS3KY
TPAHCIPECCUBHO-PErPECCUBHBIX COOBITHI M CONOCTABUTh UX C KIUMATHYECKMMHU COOBI-
TUSIMH, OKa3aBIIMMHU pellaroliee BiIMsHUE Ha KojeOanus ypoBHs Kacnus. bnaromaps
IIPOBEIEHHBIM MHUKPO(hAayHHUCTUYECKUM MCCIEOBAaHUAM M aHAJIM3Y JHUTEPaTyphl yAajaoch
OIpeIe/IUTh OCHOBHBIE BO3PAaCTHBIE PyOeXH W co3/1aTh Oojiee HAJEKHYIO BO3PACTHYIO
MOJIENb, KOTOpas TOCIYKHJIA OCHOBOM 0000menHol kpuod 8'80 Hapsamy ¢ omyOmu-
KOBaHHBIMU MarepuanaMmu IiyOokoBogHoro Oypenust Kacnusa. HanexHo natupoBaHHBIN
MHTEpBaJl KpUBOM OXBaThbiBaeT ~23 ThIC. JeT. PernoHanpHbI aHAJIN3 MO3BOJSET 3aKIIO-
YUTh, YTO B MEPEXOAHBIH OT OJIEACHEHUS K MEXJIEAHUKOBbIO 3Tan B Kacmuu uerko
MIPOCIIEKUBACTCS T00ATbHBIN KIMMAaTUYeCKUil curHaji. M3MeHeHue M30TOIHOIo COCTaBa
MOPCKHUX OCAJKOB SIBUJIOCH PE3YJIbTATOM MEPUOJUUECKUX M3MEHEHUI KIMMaTa B CTOPOHY
MIOXOJIOZJAHUN U TOTEIUVICHUH M U3MEHEHHH M30TOIMHOIO COCTaBa aTMOC(HEPHBIX U MOBEPX-
HOCTHBIX BoA. HampoTuB, B mepHozibl OTHOCUTEIbHON CTa0MIM3alMM KJIMMaTa — BO BpeMs
M03/IHEBAJIIAMCKOrO OJe/ileHeHusT Uiu OoJblieil yacTu rojoueHa — cucrema Kacnuiickoro
MOpsl IPUXOJJIa B M000KEe PaBHOBECHS, IPU KOTOPOM IapamMeTpbl BOTHOW CpPEAbI, pery-
JUPYIOLIHECs KIMMAaTHYeCKUMU U3MEHEHUSAMH, MOIEP’)KUBAINCH HAa MTOCTOSIHHOM YpPOBHE,
M03BOJISIsL BBIMTH HA MEpeJHUN IUIaH BHYTPEHHUM MexaHuszmam Kacnwus, onpeaesnstomum
M30TOMHO- KHUCJIOPOAHBIA cocTaB. TeM cambIM IOKa3aHO, YTO HA ONpPENEICHHBIX 3Tamax
KaCIUICKOM MCTOPUM JIOKAJIbHbIE MEXaHM3Mbl MOIJIM CKpbIBaTh INIOOATBHBIA KIMMAaTH-
YECKUN CUTHAJL.

Paboma evinonnena npu noooeporcke npoexkma PH® Ne 24-77-00011.
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MEPBbIE PE3YJIbTATbl U3YHYEHUA CMNEJIEOTEM
CAMAPCKON OBJIACTU

H.T. Tkau" 2, O.5. Yepesuyoea®, A.A. Tkay*, A.C. TalimaHoe? A.A. Jlykawoe*

"IUH PAH, Mockea, tkachgeo@gmail.com
2 Ul PAH, Mockea
33 «llynbeaH-Taw», Yepa
4 Mry, Mockea

LenTpanpHast yacTh Pycckoii paBHUHBI IPEACTABIsAET cO00i 001aCTh pe3KNX U3MEHEHUN
KJIMMaTa B YeTBEpTUUHbIN nepuoj. Knumaruueckue uamenenus B npenenax Pycckoil paBHu-
HbI OKa3bIBAIOT 3HAYUTEJIbHOE BIUSHUE HA MHOXKECTBO COCTABJISIOLIMX MPUPOIHON CpPEbl,
B TOM YHCJI€ HAa 00BEM CTOKa peku Bonru n3-3a noBTOPSIOMIMXCS OJICICHEHUN U KoseOaHui
B 00beMe aTMOC(EpPHBIX OCAJKOB B PerHoHe. B cBOIO ouepeh 3TO OKa3bIBaJIO BIMSHUE HA
ypoBeHb U cocTosiHue Kacnuiickoro mMopsi.

C MoMeHTa MocJeIHero JIEAHUKOBOTO MAaKCMMyMa ObLITH PEKOHCTPYHPOBAHBI JBA Tie-
puoaa u3MeHeHus cToka peku Bonru. Hauanwnbiit nepuox (18—12 Teic. neT Ha3am) OTiu-
YaeTcss OTHOCUTEIbHO HU3KUMHU TeMIleparypaMu U BeicOkuM cTokoM (ITanun u Matnaxosa,
2015). Bropoii nepuon (8,5-5,5 Thic. JIeT Ha3al) XapakTepU3yeTcs TeMmIeparypamH BbIIIE
coBpeMeHHbIX (KucnoB u Topomos, 2006) u uuskum crokoM Bonru (ITanun u Matnaxosa,
2015). OnHako BaXHO OTMETUTh, YTO 3TU PEKOHCTPYKIIUU, HECMOTPSI Ha CBOIO Ha/ICKHOCTD,
MMEIOT OTHOCUTENBHO HU3KOE paspelieHue. V30TonHbIe U 2JIEMEHTHBIE PEKOHCTPYKIMH 110
criesieoreMaM U3 OacceifHa peku Bonru MoryT nath mpenctaBieHne 00 M3MEHEHUSX OCa-
KOB U TeMIIepaTyphbl B PETHOHE, a CIe0BaTeIbHO, 00 U3MEHEHHUAX CTOKA U WX BIUSHUU HA
n3MeHeHus ypoBHs Kacnuiickoro Mops.

B 2024 rony Ha tore Camapckoit o6iactu Obld coOpaHbl TpH (DIOyCTOyHa U JiBa CTa-
narmuTa. [lemepa, B KOTOpoii OHE 00pa30BaIKCh, HAXOUIIACH B TIPEEIIaxX BEPXHETIEPMCKUX
KapOOHATHBIX MOPOJ, HO ObLJIA MOYTH MOJHOCTHIO Pa3pyllIeHa KapbepoM, I0ATOMY €€ MOHH-
TOPHUHT B HBIHEIIIHEM COCTOSHUM HEBO3MOXeH. /[Ba obpasua (PD-1, PD-2) nemoHcTpupytot
nBe reHepanuu pocra kanbiurta. XRF-kaptupoBanue (Bruker M4+ Tornado) mokasbiBaeT
KonebaHus Sr u S BO BCceX IeHepalusax creneoreM. Pe3ynbTarel U3MEpeHHs cOCTaBa CTa-
OWJIBHBIX M30TOMOB MO HUM IOKA3bIBAIOT HE3HAYUTENbHBbIE (PIYKTyallMy BHYTPH CTaJar-
muta: 8"°C or —10,7 10 9,4 %0 VPDB, §'%0 or—14,5 10 13,9 %0 VPDB. B cBoro ouepensb
B IEIb()CTOYHE U3MEHEHHsI cocTaBa Gonee 3HauuTenbHbl: 8'°C or —8,3 10 —5,2 %0 VPDB,
8'%0 or—14,8 10 -12,5%0 VPDB. U-Th-natupoBanue HOMOKET HAM CBA3aTh ST U3MEHEHHMS
¢ XpoHozoruei. Onupascp Ha 3HaYEHUs U30TOMHO-KUCIOPOAHOIO COCTaBa, Mbl OKUIAEM,
YTO OHA OXBAaTUT KOHEL IIO3/IHETO IUIEHCTOIIEHa U Ha4YaJIo TOJIOLICHA.

Jlureparypa

1. Kislov A., Toropov P. Modeling of variations in river runoff on the East European Plain under different cli-
mates of the past / Water Resources, 2006, 33, (471-482)

2. Panin A., Matlakhova E. Fluvial chronology in the East European Plain over the last 20 ka and its palacohy-
drological implications // Catena, 2015, 130 (46—61)

188



CTPOEHME N BO3PACT OT/IOXKEHUN
B PABPE3E MAMOHTOBA IFOPA
(HUXKKHEANOAHCKAA BMAOUHA)

H.B. TopzoekuH’, []. E. Cusuee?, A.A. Naspunoea®,
. A. lMnamoHoe?, A. U. Kussikog?

T"MIM3 CO PAH, Sikymck, TorgovkinNV@mpi.ysn.ru
2Mry, Mocksa
SUrT PAH, CarHkm-lemep6ypea

Ha reonormueckoM mamsiTHHKE Hpuponasl MamoHnToBa lopa, cepueil pacuucTok Obuin
BCKPBITHl MMOLIEHOBBIE M YETBEPTUUYHBIE OTJIOKEHUS, MOJCTHIAIOLINE JIEIOBbIM KOMILIEKC
B cpenHeil yactu ypoBHs BeicoToi 60—70 M. Bricota OpoBKH 0OHa)XeHUsI COCTABISAET 55 M
B cTeHKe V-00pa3zHoro oBpara. B pa3zpese cHU3y BBepX OOHa)KalOTCS:

Caoii 1. 0-15(16) m. Ilecku Gemo-cepbie, OXKeNE3HEHHBIE, C TUATOHAIBHON CIOUCTO-
CTbI0, PACCMATPUBAIOTCS KaK aJIJIFOBUIl MHOLIEHOBOIO BO3pacTa, 0€IOrOpcKHe CIIOM — MaMOH-
ToBOropekast CBUTa (N no)-

Caoii 2. 15(16)-25(26) M. ['aneqHuku ¢ ecuaHO-aJIeBPUTOBBIM 3AIIOTHUTEIEM, OXKEIE3-
HeHHble. PaccmarpuBaloTCs Kak ajuTIOBHI YeTBEPTO HAaANOWMEHHOH Teppackl, Oa30BCKas
ceuta (a‘ll,,). Hecormacno 3aneraioor Ha nmojctuiaomux neckax. Ha oonaxennsx Yyiickoe
n TaHIMHCKOE B aHAJOTMYHBIX OTIOKeHUsAX Ha p. Anpad II.C. MuHIOKOM Ha OCHOBaHUM
JAHHBIX MarHUTOCTPATUTpa(uU MPEaIOT0KUTENILHO BbIACICHA MTaJeOMarHuTHas HHBEPCUs
bpronec-Marysama 780+20 Toic. 1. [MuHIoK, 2004].

Caoii 3. 26-39 M. Ha BbicoTax 2632 M pa3pe3 CII0KEH CpeAHe- U KPYyITHO3EPHUCTBIMU
TOPU30HTAIBHO- U KOCOCHOUCThIMH (yron naaenus 30-45°) cepplMu meckamu pyciIOBOH
¢amuu. Ha Boicotax 33, 36 u 38 M B meckax BCTpPEUArOTCs MPOCIOU aJE€BPUTOB KOPUYHE-
BO-CEpOro LBeTa MOIIHOCTHIO 10 0,5 M. BOnu3u KpoBiM clios MECKH CBETIIO-CEpPhIE C OXKe-
Je3HeHHbIMHU JIMH3aMu TpaBusi. Ha Beicore 38—-39 M o6Hapy:xeHa ncesgomopdosa mo [TDKIL.
[IceBnomopdo3za croxeHa BBILIC3AIETAIONUMH AJEBPUTAMU U CHUJIBHO OXKEJIE€3HEHHBIMU
neckamu. [lecku cnost 3 otHocsTCA K Anbrunckoit csure (lall-III,) u cornacHo 3aneraror Ha
rajeyHuKax 0a30BCKOI CBUTHI. [ €eHETHUECKH OHU OTHOCSTCS K 03€pHO-aJUTFOBHAIBHBIM OT-
noxenusm. OCJI-Bo3pact neckoB Ha BbicoTe 37 M coctaBui 242+ 34 Teic. netT (RGI-1170),
a Ha BeicoTe 38,5 M —250+36 ThIc. neT (RGI-1170). Takum 06pazom, OTIOKEHHUS AIIbIHH-
CKOM CBHTHI SIBIISIFOTCSI CTpaturpauueckuM aHAJIOrOM MaBPUHCKOM CBHTBI, PacrpocTpa-
HEHHOW B CPEJHEM TEUEHUU D. JIEHBI, a HAKOIIEHUE UX MPOUCXOAMUIIO B KOHIIE OJIEAECHEHUS
MMUC 8 u mauaie Mexneaaukossss MUC 7.

Caoii 4. 39-49 M. AneBputsl cepble IIOTHBIE, CO CIEAAMM OITIEEHHs B BUJE CH30Ba-
TBIX TATEH HENpPaBUJIbHON (opMbl. PaBHOMEPHO pacHpoCTpaHEHbl pa3HOHAIPABICHHBIC
JIMH30BUIHBIE IISITHA OXeJIe3HEHUs. [IpucyTCTBYIOT peKue BKIIOUEHUS yIIeH, KpUOTreHHast
TekcTypa cetuaras. [Ipeacrasistor coboit o3epublie otnoxenus (III-111), 3anerator Ha o3ep-
HO-2JUIFOBUAJIBHBIX OTIOKEHUAX WIBIMHCKOM cBUTHL. OCJI-Bo3pacT aneBpUTOB COCTaBUI
126+ 11 ThIC. €T (RGI-1169) HAa BBIcOTE 46,5 M M1 138+ 15 ThIC. NIET (RGI-1168) Ha BRICOTE
47 m. O3epHble OTI0KEHUs 00pazoBayiuch B KoHIe oneneHenns MUC 6 1o Hayana mexnen-
HukoBbst MUC Se.

Haunbsle OCJI-natupoBanus nomyueHusie B Jlaboparopun OCJI Uuctutyra Kapnun-
ckoro (1. Cankr-IleTepOypr), yka3plBatoT Ha TO, YTO aKKyMYJISLHMS 03€PHO-aJUTIOBUAIBHBIX
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(a7BprUHCKasi CBUTA) M O3€PHBIX OTJIOXKEHUH mHpoucxoauia B yeaHukoBbie 3moxu MUC §
u MUC 6. BepositHo B nepuonsl Mexnennukosuii MUC 7 u MUC 5e ocankoHakorieHue
CMEHSIOCH dTallaMy 3PO3UH.

Jluteparypa

1. Mumniox I1. C. Marautoctparurpadus kaitnozos CeBepo-Boctoka Poccun. Maragan: CBKHUIM JIBO PAH,
2004, 198 c.

O BO3PACTE XOJIBOHCKOW CBUTbI HEOMNENCTOLIEHA
(BOCTOYHOE 3ABAMKAJbE)

T.H. TpughoHoea, B. B. Kapacée, E. C. Hoceesuuy

UHemumym KapniuHckoeo, CaHkm-llemepb6ype, Tatyana_Trifonova@karpinskyinstitute.ru

Panee mpoBeneHHbIE UCCIIENOBAHMS ONMUPAIUCh HA 0a30BbIE METOABI M3YyYEHHUS CTpa-
TUTpapUUeCcKol IMOCIIEeA0BATEIbHOCTH, JUTOJIOTUM M B3aWMOOTHOIIEHUH 4YETBEPTUUHBIX
pbixibix oOpasoBanuil. C nosinenuem OCJI-gaTupoBaHus BO3MOXKHOCTU PEKOHCTPYKIIMU
COOBITHI OCaIKOHAKOIUICHHSI 3HAUUTEIbHO pacIIUpUINCh. [l akTyanu3anuu crpaturpadu-
YeCKOr0 pacuJIeHeHHUs1 YeTBEPTUYHbIX 0Opa3zoBanuii BocTounoro 3abaiikainbs ObuM poBeze-
HBbI UcclieioBaHus B npenenax CpereHckoro paiioHa 3abalikaabCKOro Kpasi.

XonboHCcKast cBUTa (hOPMHUPYET YEXOJT AJUTFOBHSI IIECTON HaIMOWMEHHOM Teppachl JOIUH
6acceitna p. llunka. lecTtas Teppaca o CTENEHU COXPAaHHOCTU B COBPEMEHHOM pelibede
Y 110 IUIOIIAH TOJIMIOHOB CYIIECTBEHHO IPEBOCXOIUT BCE APYTHE TEPPAChl pErHOHA.

OCHOBHBIM OOBEKTOM H3yuUEHHs SIBIISJICS ONOPHBIN pa3zpe3 xoiaboHCckoi cButhl Kynes,
KOTOPBII HAaXOAMUTCS B KApbepe MECTOPOXKACHUS IT€CYaHO-TpaBUitHOM cMecu «Yuactok [II'CM
55 Kyznes» Ha ieBom Gepery p. Haua (JieBoro nmputoka p. [1Inika) Ha BOCTOUHOM OKpauHe cena
Kynes. Pazpes usyuasncs 1o roxHOMY 60pTy Kapbepa MIpOU3BOJICTBOM pacduCTOK. OTHOCHUTENb-
Hasl BbICOTA IJIOLIA/IKU T€PPAchl HaJl MEKEHHBIM YPE30M BOJ cocTaBuiia 66,6 M.

W3 cpenneii yactu pa3pesa CBUTHI, U3 CJ10sl TPaBUMHUKOB Ha 1youHe 17,75 m B 2024 rony
ob1a nomydena OCJI-gara 104 teic. net (RGI-1373): koHel nepBoii MOJTOBHHBI CYBUMCKOTO
TEMOXPOHA, YTO COOTBETCTBYET KOHILY IIEPBOM MOJIOBUHBI cTaguu MIS-5.

Jnst o6pa3ua ¢ rryOoussl 3,32 M, U3 1J1acTa rajledHuKOB B CPEJHEN YacTH pa3pe3a CBUTHI,
noixyyena OCJI-ngara 72 teic. et (RGI-1372), koTopasi COOTBETCTBYET KOHILy CyBHMHCKOTO
MEXXJICTHUKOBBS TO3/IHEr0 HeolulelcToleHa (KOHel MEepBOro TePMOXpOHa MO3THEro He-
ormeiicToneHa u craauu MIS-5).

OTtobOpaHHbIe U3 CpPeHEN YyacTh pa3pe3a X0JI00HCKOM CBUTHI POOBI Ha CIIOPOBO-MBLIb-
1eBoi aHanu3 ¢ rryoun 27,23, 17,65 u 13,7 M ykazanu Ha npeoOiaiaHue IpeBECHbIX BUI0B
(81,5%). IHomyuenHslii coctaB (IOpbl COOTBETCTBYIOT MPOXJIATHBIM JJIi PErMOHA KIMMa-
TUYECKHUM YCIIOBHSM, C XapaKTEPHBIM MpeodiIalaHueM XBOWHOM TaeKHOM pacTUTEIbHOCTH.

Pe3ynbTarhl criopoBO-NbUIBLEBOrO aHanu3a ¢ ryounsl 16,1 m, B 2022 roay, Tak xe
yKa3aJlyd Ha JOMMHHUPOBAHHE B CIIEKTpe ApeBECHOU rpymmsl pactenuil (94,7 %). Boinenena
naJnHO(I0pa XBOWHBIX JIECOB.
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Eme onuH Takoil ke MaJMHOCHEKTp C MpeodiaJaHueM APEBECHON IpyMIlbl pacTeHUN
(87,7%) ycranosien B 2022 rony, Ha riryoune 10,2 m.

Pe3ynbTaThl NPOBEACHHBIX PabOT HE COMIACYIOTCS C JICHCTBYIOIMMHU JIET€HAaMU T'€0JI0-
IMYECKUX KapT U C U3BECTHBIMU PaIMOTEPMOITIOMUHECLIEHTHBIMU 1aTUPOBKAMHU XOJIOOHCKON
ceuthl [Kapaces, 2002]. ITo cOBOKyIIHOCTH AAaHHBIX, MOJXY4YEHBl MAaTEpHUAlIbl JI1 aHAJIN3A
BO3pacTa TpexX CTPaTOHOB HeoIuieiicToleHa 3abaiikanbs; XOJIOOHCKOM CBUTHI, CTpaToreHa
OOpP>KUTaHTAMCKOro ajuIIOBUS U aJUTIOBUS YETBEPTOI HalmoWMeHHOH Teppackl. X0n0oHCKas
CBUTa U OOp>KUraHTAaWCKUI ayutoBUN Oonee 64 JIeT OTHOCHIMCH HE K MO3/IHEMY, a K Cpejl-
HeMy HeorutelcToneny. Tpebyercs qou3yueHre CTpaTOTHIIAa U apacTpaToTuna XoI00HCKON
CBUTBHI, CTPATOTUNA OOP)KUTAHTANCKOTO TOPU30HTA B 10JMHE p. OHOH U INIABHOT'O OMTOPHOTO
paspesa aJuIoBUs YETBEPTON Teppackl p. YuTa B OKPECTHOCTAX OJHOMMEHHOI'O ropoja.

Jluteparypa

1. Kapaces B. B. Kaiino3oii 3a6atikanps. Yura: @I'YTTI «Hurtareoncremkay, 2002. 128 c.

MPOBJIEMbl UHTEPMPETALUUN «CMELLAHHOCTWU»
CUHIUNIbCKUX ®NTOP HUXKHEW BOJITU

C.C. Tpoghumoea
UIBPuX ¥YpO PAH, EkamepuHbype, svetlana.trofimova@ipae.uran.ru

@nopbl CHHTUIBCKUX OTIIOKEHUIH HIKHEBOIKCKOTO perruoHa, U3 OMOPHBIX pa3pe3oB
Paiiropon, Hukonbsckoe, Axty6a U 1ap., HEOJHOKPATHO MCCIEIOBAINCH U OBLIN OIMyOIHKO-
BaHbl B cepun ctared [Huxutun, 1933; Jlopodees, 1950, 1956; 3actpoxuos u ap., 2018].
[Taneodaopsl B OCHOBHOM COCTOSIT U3 COBPEMEHHBIX BU0B HU30BbeB Bonru. Kpome Toro,
JUISE HUX XapaKTepHBbI BUbI, KOTOPbIE B HACTOAIIEE BPEMSI HE BCTPEYAIOTCS B U3YYCHHOM
pEeruoHe U BO3HUKAET BOMPOC O MPUPOE CMEIIaHHOCTH (Iiop.

Cpenu MakpoOCTaTKOB PACTEHUI U B TAJIMHOJIOTUYECKHX CIIEKTPaX MPUCYTCTBYIOT TUIIO-
aApKTHYECKHE BUIBI F0)KHOW YaCTH TYHAPBI, JIECOTYHIPHI, CeBepa TaexkHoU 30HbI (Selaginella
selaginoides (L.) Schrank & C.F.P.Mart., Diphasiastrum alpinum (L.) Holub, kyctapuu-
koBasi popma Oepesbl Betula sect. Nana/Fruticosa) n 6opeanbnble BUIbI (enb Picea, BaxTa
Menyanthes trifoliata L.). AHanoroB ansi momoOHOTO COYETaHHsI BUIOB B COBPEMEHHOI
PaCTUTENHLHOCTH HE HAOIOAAETCS.

[Tpu MacmITaGHOM pa3BUTHUU SPO3UOHHBIX MPOIIECCOB BO BPEMS CUHTHIILCKOU perpeccuun
CMEIIAHHOCTh Maneo®Iop MOXKET ObITh Pe3yJlbTaTOM MEePEOTIOKEHUS OCTATKOB U3 HIKENe-
KAIKUX CIIOEB WM UX 3aHOCOM ¢ Ooiiee ceBepHbIX TeppuTtopuil. [To coxpaHHOCTH 0OBEKTHB-
HO OTACNUTH MEPEOTIOKEHHBIA MaTepual B pe3ybTraTe pa3MbIBOB OT IPUBHECEHHOTO B pe-
3yapTare JUIMTEIbHONW TPAHCIIOPTUPOBKU HE MPECTABIACTCS BO3MOXKHBIM. TeM He MeHee,
Mepe3axOpOHEHHE BBIVISIUT MAJIOBEPOATHO, T. K. OCTaTKU OOpeaIbHBIX M TUIIOAPKTUYECKUX
BUJIOB BCTPEYAIOTCS MIPAKTUYECKU BO BCEX KOMILIEKcax v He equHuyHbl. Cemena M. trifoliata
HMMEIOT XOPOIIYI0 COXPAHHOCTh, TaK kK€ pasHooOpa3ue OCTAaTKOB pacTeHU (XBOS U ceMeHa

191



€JIM; CEeMEHa, KPOIUE 4Yellyd, (parMeHThl JIMCThEB Oepe3) MO3BOJSAIOT IMperonararh
POM3PACTaHUE ITUX BUAOB B OTHOCUTEIBHOM OIM30CTH OT MECTa 3aXOPOHEHHUSI.

Bo03M0XHO, YTO TUMOAPKTUYECKUE BUJbI COXPAHUIMCH OT MPEIIIECTBYIOIUX XOIOAHBIX
3MO0X B KayecTBE pelUKTOB. OHAKO MPUCYTCTBUE B CUHTUIBCKUX OTIOKEHHUSIX 3HAYUTEIb-
HOT'O KOJIMYECTBA Meracrop ImiayHka S. selaginoides 0e3 Ipu3HAKOB YTHETEHHOCTH yKa3bl-
BaeT HAa ONTUMAaJIbHBIE YCIOBHUSA IJI 3TOro BUJa. Bo ¢uiopax M3 CHUHTMIBCKUX OTIIOKEHUN
HET TEIUIONIOOMBBIX CTEHHBIX BHUJOB, KOTOPBIE BXOJST B COBPEMEHHYIO (DIOpY peruosa.
Meracrnopbl OTHOCUTEIBHO TEIIONIO0MBOIO BOAHOTO Buaa Azolla interglacialica Nikit.
(= A. filiculoides Lam.) HecyT mpu3HaKu yrHETEHHOCTU U IPEJCTABICHBI B maneodaopax
CHUHTWJIS €IMHUYHO (3a MCKIIoueHHneM MecToHaxoxaeHus Yepusiil SAp [Hopodees, 1956]).
Ha ocHOBaHMM JaHHBIX, MOJYYEHHBIX IO PACTUTEIBHBIM MAaKpOOCTAaTKaM Ha MPOTSKEHUU
MHOTOJIETHUX MCCJIeIOBaHUH, MOKHO TOBOPUTH O (JOPMUPOBAHUH CUHTUIBCKUX OTIIOKEHUN
B YCIIOBUAX KJIMMAaTa XOJIOJHEE COBPEMEHHOTO.

K BOMPOCY O NMPOUCXOXAEHUUN NEAOBOIO0 KOMIVJIEKCA

B. E. Tymckoli
M3 CO PAH, Akymck, vtumskoy@gmail.com

Jlenosiii komruieke (JIK) — 3To KpHOMUTONOTHYECKH €lWHAsl TOMIA CHHKPUOTEHHBIX
CUJIBHOJIBJTUCTBIX OTJIOKEHHH C TOBTOPHO-KUIBHBIMU JIbJIaMU, COPMHUPOBABIIIASICSI BO Bpe-
Ms1 XOJIOZIHBIX UHTEPBAJIOB KiuMaruueckux uukiioB. Tomma JIK mupoko pacripoctpanena Ha
BocTOKe EBpasuu, GopMupys €10MHBIE BO3BBIIIICHHOCTH, TEPPACH M TEPPACOYBAIIBI B TIpEe-
JaxX HU3MEHHOCTeW u Huskoropuil. [Ipeamonaraercs ee amOBUATbHOE, 03€pPHO-00JIOTHOE,
JETIOBUANTBHO-COMU(IIOKIIMOHHOE (B TOM YHCIIE HHUBAJIbHOE), S0JI0BOE U Jaxke MpUOpexk-
HO-MOPCKO€ MPOMCXOXKACHUE, OTHAKO O HACTOSILIET0 BPEMEHHU BOIPOC O I€0JIOTMYECKOM
renesuce JIK ocraercs 1MCKYyCCHOHHBIM.

B oredyecTBEeHHOW YETBEPTHUHON I'eONOTHH KIACCU(PUKAILMS TeHETUIECKUX TUIIOB YeT-
BepTuuHbIX oOpazoBanuii (['THO) ocyiiecTBisieTcs MO MOCIeHEMY SK30T€HHOMY I'€0JI0TH-
YEeCKOMY IPOLIECCY WM UX IapareHes3am, NPUBOASAIINX K BOSHUKHOBEHUIO PEUMYLIECTBEH-
HO OCAaJIOYHBIX T'€0JIOTUYECKUX TeJI, CBA3AHHBIX C BIOJHE OMpEIeICHHBIMU (OpMaMU WIH
arieMeHTaMu penbeda. MexaHu3M TPaHCIOPTUPOBKU M CPENbl CETUMEHTAIMH MaTepuaia
OTpakaeTcs B BEIECTBEHHO-CTPYKTYPHBIX OCOOCHHOCTSIX OTJIOXKEHHH (cocTaBe, CIOMCTO-
CTH, Xapaktepe aedopmaiuii u T.1.), BO B3aUMOCBS3H C pelbe)OM MECTHOCTH H B IIEJIOM
B YCJOBMSX 3aJIETraHUsl U B3aUMOOTHOIICHUSX N€0JIOTMYECKUX TEJ, MPUYEM MOCIEIHUE BO
MHOI'OM 3aBUCST OT I'€OJIOTMYECKOM MCTOPUM pa3BUTUA pernoHa. OmpeneneHue reHesuca
re0JIOTMYECKOT0 Tella OCYILECTBIIIETCS HA OCHOBAaHUM CONPSHKEHHOIO aHaju3a BbILIENEpe-
YHCICHHBIX PYKOBOMASAIIUX MPU3HAKOB (COCTaB, CTPOCHHE, YCIIOBUS 3aJIeTaHUs | T. ]11.).

Tonma JIK Bbigenena u paccmarpuBaeTcst Kak €IMHOE T€0JIOrMYECKOEe TEJIO HE MO BhIIIIe-
yKa3aHHBIM MPHU3HAKaM, a 10 KpUoIUToIorundeckuM — npucytrcrsuro [1KJI u obmieii Beico-
koii baucTocty (10 80—90 % 006.). OHM UMEIOT 001Ul TeHEe3UC TOIBKO C KPUOTEHETHYECKOM
TOYKU 3PEHUs, MPEACTaBIss cOO0N CHMHKPUOTEHHBIE OTIIOKEHUs. ['eonornueckuii reHesuc
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tonu JIK nomken onpenensarbes, kak u'y apyrux I'THO, ucxons u3 npoucxoxaeHus opra-
HoMuHepasibHoro Berectsa JIK. Onnako popmuposanue [DKJI npuBoanuT kK BOSHUKHOBEHUIO
MOJIMTOHATBHOTO MHUKpOpenbeda, KOTOphIN nepepacnpeneisieT 0CagouHblii MaTepuan He3a-
BHUCHMO OT IPOLIECCOB, KOTOPBIE €r0 MOCTABIAIOT Ha IOBEPXHOCTh AKKyMyJisiuuu. Lluknuye-
CKO€ IIPOMEP3aHUE-0TTauBaHUE 0CAJIKA B CE30HHO-TAJIOM CJIOE€ IPUBOIUT K U3MEHEHHUIO €TI0
IIEPBUYHOIO COCTaBa B CTOPOHY IIBIJIEBATOIO U yTPATe MEpBOHAYAIbHBIX CEJUMEHTOJIOIHYE-
CKUX IIPU3HAKOB, YTO J0Ka3aHO YKCIEPUMEHTAJIbHO.

®opmuposanue IDKJI He cBsI3aHO ¢ TPaHCIOPTUPOBKOH JIbJIA U HE SABISAETCS 0CaJOYHBIM
IIPOLIECCOM, a MpPEACTaBIseT co00il OAMH M3 BHUIOB KpuoauareHesa otiaoxeHuil. [losto-
My JIK He MOXeT paccMaTpuBaThCsl KaK «KPHOTeHHO-KaKOH-HUOY/Ib» T€HEeTUYECKUI THIL.
Kpaiine HeynauHoil siBisieTcst nonbiTKa npeactaButh JIK kak néccouabl — BelaeNeHUE TOJ-
L1 HAa OCHOBAHUU JIMILIb COCTaBa IIPOTUBOPEUNUT IF'€HETUYECKOMY MPUHLUILY PaCUJICHEHUS
YETBEPTUYHOI'O IOKPOBA, K TOMY € JIECCOMJIbI OJHO3HAUYHO ACCOLMUPYIOTCS C 30JIOBBIM
IIPOUCXOKIACHUEM, KOTOPBI HUKEM HE JJOKa3aH U NPOTUBOPEUYUT ycaoBusAM 3aneranus JIK.
JIK HEOHOPOJEH IO COCTaBYy, UMEET pa3jIM4YHbIE YCIIOBUS 3aJ€TaHus U HE SABJISAETCS IO-
KpOBHBIM 0Opa3oBaHueM. B Hacrosiee Bpems popmupoanue [DKJI mpoucxonut noutu Bo
BCEX THUIAX KOHTMHEHTAJIbHBIX, MPEUMYIIECTBEHHO CyOa’pajibHbIX, OTIOKEHHUN, a 3HAYUT
U TOJIIIA, BbIEJICHHAs HA OCHOBAHMHU TOJIBKO MX NMPHUCYTCTBHS, UMEET pa3IMYHbII FeHe3HC
B Pa3HbIX CBOMX YacCTX, B TOM YUCJIE U B HEOILJICHCTOLICHE.

OcHOBHasl 3a/1a4a TeoJIOr0B M MEP3JI0TOBEIOB B HACTOSIILIEE BPEMsI 3aKJIFOUAETCS B I10-
HCKE IeOJIOTUYECKUX KPUTEPUEB, MO3BOJISIONIMX BOCCTAHOBUTh MEXAHM3MBbI U MCTOYHHUKH
NIEPBUYHOMN TPAHCIIOPTUPOBKH OCAJIKa JUIsl ONIPENEICHHs] UX FEHE3HUca.

PEYHbIE NEPECTPONKN B POCTOBCKO HU3UHE
B NO3AHEM NNENCTOLUEHE - FOJIOLIEHE

B. FO. YkpauHues, E. A. KoHcmaHmuHoe

Ul PAH, Mockea, celerymors@gmail.com

PocToBckast HU3MHA — apeHa CIOXKHBIX TMJIPOJIOTHYECKUX TpaHCchopMmaluii B MO3AHEM
IUIEHCTOLICHE U TOJIOLeHe, HH(POPMALIUs O KOTOPBIX 3alliCaHa Kak B 0caKax (03epHO-00710T-
HBIX U PEYHBIX), TaK U B peibede (IpeBHUE pycia, o3epHble Teppackl) [Konstantinov et al.,
2023]. JIocToBepHO HEU3BECTHA MOCIEA0BATEIbHOCTD PEUHBIX EPECTPOCK, MPOUCXOAUBIINX
3[I€Ch B 3TO BPEMsl, OTHAKO OHH MAapKUPYIOTCSI MHOXKECTBOM MaJIecOpyCell, pacloIOKEHHbIX
B CEBEPHOM 4YacTU HU3MHBI. BBIIBUHYTO NMpenrnojoKeHue, 4To Majeopycia MpUHaIexar
peuHoii cucreme Ycrbe-KoTopocib U MpeacTaBiasioT cOO0i reHepauuu OONbIIMX MO3He-
BaJIIAlCKUX najeopycen [ YkpauHues U 1p., 2023].

B oktsa6pe 2024 roma Obuto mpoBeneHo OypeHue majeopycen pek Ycrbe, Koropocnb
n Capa, okpyxaroimux o3epo. bypeHue conpoBoxnanoch reoge3ndeckon cbemkon. Kpo-
M€ TOT0, HOAKIIIOYEHBI PEe3YJIbTaThl, YACTUYHO OMyOJIMKOBAHHBIE paHee [YKpauHLEB U Jp.,
2023]. [IpoBeneno paguoymiepoanoe naruposanue (LSC u AMS) psiga 00pasuoB, oToOpan-
HBIX U3 (alyy 3auIeHUs Majgeopyces U UX PyclIoBOM (aruu.
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Hanuune rononeHoBbIX 1aT U3 KPOBJIM PYCIOBOIO aJUIIOBHS B IAJIEOPYCIIax CEBEPHEE
PocroBa (MuHs ¥ ee MpUTOKH), TOBOPUT O (PYHKIIMOHUPOBAHUU YACTU 3TUX Majeopycell
B rononeHe. Cys Mo JIpeBHUM JaTaM HUKHHX YacTel KOJMOHOK (0T 22 mo ~42 ThIC. JIeT),
dopmupoBanue camux naueopycen npoucxoauso B MUC 3 unum panbie. Ha 310 Takke
yKa3bIBaeT (PaKkT CyLIECTBOBAHUS MEAHIPOBBIX LIMPKOB B THUIOBOW 4acTu moimbl WIiiHu
Y MaJIbIX [AJIEOPYCEIl B JEJIBTE PEKH, 110 pa3MepaM aHaJIOIMUYHBIX LIary U3JIy4YUH U IIUPHUHE
COBPEMEHHOI0 pycia peku Ycrbe. Bo Bropoil nmosnoBune MUC 2, kak 1 B OCTaJIbHOM 4acTu
6acceitna Bonru [ Ykpaunues u ap., 2024], BMecTo 3THUX Hajieopycell, BEpOsSTHO, GYHKIHO-
HUpOBaJia cUCTeMa OONBLINX Talieopycen ceBepHee [IpUuMMKOBCKOM rpsiibl, KOTOpbie (op-
MupoBaiauch ApeBHeld Kortopocipro. JlaTsl 0 MOJIO10# IeHepaluy Najleopycell CEBEPHEE
[TpurMKOBCKOM I'psiibl YKa3bIBaIOT HA (DYHKIIMOHMPOBAHUE 3TOM PYCIOBOM CHUCTEMBI B paH-
HEM roJjoleHe (paHee 8 ThIC. JIET Ha3a/) 10 pa3MbIBa 1aMOBbl, yepKUBaBIIEH 03epo 10KHEe
rpsabl [Koncrantunos, Ykpaunues, 2025]. Ilocne crycka ynomsHyToro ozepa Koropocib
OCTaBWJIAa 3TU PyCJIa U 3aHsUIa COBPEMEHHOE I0JI0KEHUE KKHEe [IpUMMKOBCKOM Irpsiibl.

Hccneoosanue svinontsemces npu ¢urarcosoti noodepacke eparnma PH® 24-77-00034.
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POJIb MALUON3OCTATUMECKNX BEDOPMALINIA
B PA3BUTUN JOJINHbI BEPXHE BOJITU

A. O. YmkuHa, A.B. NMaHuH
Ul PAH, Mockea, utkina@igras.ru

I'msanuonzoctarnueckue aedopmaly NpeicTaBiIsAioT co00il MeIeHHbIE pa3HOHAIIPAB-
JICHHbIE JBUKECHMSI 36MHOM KOPBI, BbI3BAHHbBIE HAIPY3KOW KPYIIHBIX JIEIHUKOBBIX Macc. JTH
nepopMaluy JOCTUTAIOT 3HAUYUTENIbHBIX aMIUIUTY/ B I€0JOrMYECKOM MaclTabe BpeMeHU
U OKa3bIBAIOT 3aMETHOE BIUSHHUE Ha penbed u rugporpaduueckyro cetb. CoracHO PeKoH-
crpykuusaM [beumHckuii, 1990], Bo BpeMs MOCIENHErO OJEAEHEHUSI OCh ITPUIEAHUKOBOIO
BaJla [epecekasa JI0JUHy BepxHel Bosry, 4To MoIio npuBecTH K ee nepekocy u popmMupo-
BAHUIO MOJIIPYIHBIX 03€P, OTPAHUYEHHBIX C IOra BajoM, a C CEBEPA JIEAHUKOM.
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JUis OLEHKM IVISIIMOM30CTAaTUYECKOIO BIMSHMS Ha PETMOH MCIONb30BaHAa MOAEIb
SELEN 4 [Spada & Stocchi, 2019]. I'panuibl CkaHIUHABCKOTO JIETHUKOBOTO IIUTA OBLIN
OTKOPPEKTUPOBAHBI B COOTBETCTBUHM C aKTyaJbHBIMH F€OJIOTHYeCKUMHU JaHHbIMU [Astakhov
et al., 2016] no cneunanbHO pazpaboTaHHOW MeToauke. MojeiaupoBaHUE MOKa3aio, YTO
OacceitH BepxHel Bonru pacnonarancs B npezenax iexkcypsl, 00pa3oBaHHON OIyCKaHUEM
3€MHOM KOpBI IO JIETHUKOM U NOAHITUEM €€ Ha HEKOTOPOM YZIaJIe€HUH OT ero Kpast. Och noa-
HATHUS ¢ MaKCUMaJIbHbIMU oT™MeTKaMu 17—18 M (20 Thic. 1. H.) nepecekana SpocnaBcko-Ko-
crpomckoe IToBomxbe. C 15 ThIC. 1. H. iekcypa Havyaja CMEIaThCsl BCIIE 32 OTCTYHAOIINUM
JIEIHUKOM, OTpaxkasl 3ana3blBaHue IVISLIMON30CTaTUYECKOTO CUTHAIA.

Ha ocnose nannbix SELEN 4 Obl1u IOCTpOEHbI PO0JIbHBIE Tpoduin BepxHeit Bonru.
B LGM ¢uxcupyercs nporud BepXoBbEB U MOJHITHE HU30BbEB, KOTOPbIE 3aTEM MOCTEIIEHHO
KOMIICHCUPYIOTCS. B paiione ncroka HaOomaeTcsi yCTOMUMBBIA HAKIOH pyciia K CeBepy,
COBIAJAIOIIUI C MOJOKEHUEM IPUIIEIHUKOBOrO Iporuda U 30H0i BepXHEBOKCKUX 03ep.
Huxe no TeueHuro yKJIOH COXpaHSET KKHOE HAIlpaBJIIEHHUE, HO €ro BEJIMYMHA U3MEHSIETCS
C TEUEHHEM BPEMEHH, ClIelys 3a JUHAMUKOHN INISIMOM30CTaTUYeCKUX edopmanuii. Beinens-
I0TCS J1Ba NIEpUoJa YBEJINYCHHs] YKIOHA U aKTUBU3ALMK 3po3uu — 24-22 u 14-12 thIC.)1.H.;
B MEPUOJBI MEKIY HUMH JOMUHHUPOBAIM aKKyMYJIATHBHbIE mpouecchl. [locne 8 Thic. . H.
HaOIro1aeTes NOCTENEHHOE Bpe3aHue pycia. [eomopdonoruyeckue 1aHHbIE — B YACTHOCTH,
BBISIBJICHHbBIE HaJIIOWMEHHbIE Teppackl B Spocnascko-Koctpomckom [loBomkbe — moarsep-
KJAI0T PE3yJIbTaThl MOJIEIMPOBAHUS U YKa3bIBalOT HA 3HAYUTEIbHOE BIMAHHUE DIIALIMOU30C-
Ta3uu Ha GOpMUpPOBaHKE JOJIMHBI BepxHel Bonru B mo3aHeM meicToneHe.

Hccneoosanus evinonnenst npu noooepoicke epanma PH® Ne 22-17-00259n.
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FEOJIOFMYECKOE CTPOEHUE HU3KUX TEPPAC AOJINHDI
PEKW EHUCEW OT YCTbA PEKUN KAH O EHUCENCKA

Wn.C. ®emucos’ ?, N.[]. 3onbHukoe™” ?, E.A. dunamoe?, E. A. Bopdrozoea® ?

THrY, Hogocubupck, i.fetisov1@g.nsu.ru
21 IrM CO PAH, Hosocu6bupck

Paiion nccnenosanuii oxsarsiBaeT 10oauHy p. Ennceil ot ycres p. Kan Ha tore, 1o . Exu-
ceiicka Ha ceBepe. Ha nporspkenun XX B. Ui 3TOM TeppUTOpUH Oblila PUHATA Mapagurma
«J1ecTHULBI Teppacy. Hapsaay ¢ atum, 00JbII0il NOMYISpHOCTHIO MOJb30BaIaCh KOHIETILUS
TaK Ha3bIBAEMOI'0 «IEPUINIALUAIBHOIO AJLIIOBUSY.
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TunuuHeli aJTF0BUI MEXJIICTHUKOBOTO TUIIA HAMU OB IeTaJIbHO U3y4eH B 15 pa3pesax
I nagnoiimennoit Teppacel (HIIT). B oOHa)xkeHHsX BCKPHIBAIOTCS PYCJIOBbIE IPAaBUHHO-TA-
JICYHUKU U MOWMEHHBIE IIECKU, AJIEBPOIIECKU C XapaKTEpHbIMU TEKCTypaMu. B nonosHeHue
K 9TOMY, B Kapbepax Ha FMIICOMETPUYECKUX OTMeTKax Belie 30 M Hax ype3om p. Enuceit
BCKpbIBatoTCs 6osiee apeBuue, ueM [ HIIT ammtoBuanibHble OTIIOKEHUS PYyCIOBOM, MONMEH-
HOW M cTapu4yHOM (haruii ¢ XapaKTepHbIMHU TEKCTYPHO-CTPYKTYPHBIMH 0cobeHHOocTsIMU. [1o
HOJOXKEHUIO B pa3pe3ax ObUIO YCTAHOBJICHO HAJIM4YUe JBYX Pa3HOBO3PACTHBIX IeHepauui
TaKOI'0 JPEBHETO aJUIFOBHUS.

Hapsiny ¢ TMINMYHBIM MEXJICIHMKOBBIM aJUIIOBUEM B pa3pe3ax paloHa LIUPOKO pac-
IIPOCTPAHEHBI OTIIOKEHUS, KOTOPBIE MPEALIECTBEHHUKAMY BBIJIEISAINCh B KAYECTBE «IIEPHU-
ISIMATIBHOTO AJUTIOBUS». DTO MapallielIbHO-CyOrOpH30HTaIbHO-CIIOUCThIE MECKHU, ajleB-
poriecku U aneBputhl. Hampumep, Hamu Obu1 oOHapykeH Kapbep y mocenka Crpenka
Ha mpaBoOepexbe p.EHHCENl B KOTOPOM BCKpbITa TOJIIA, CIOKEHHAs MEJIKO3EPHHUCTHI-
MU NI€CKaMU M aJeBpPOINECKaMU C MapajuleIbHO-CyOrOpu30HTAIBLHONM M MOJOTOBOIHUCTON
CJIIOMCTOCTBIO, a TAKXE C aHOMaJIbHOM BHIMMOW MouiHocThio 10 M. Eme omHo BaxHOe
CBOWCTBO, 110 KOTOPOMY HPOMCXOXKICHUE 3TUX MapaliebHO-CyOrOpH30HTaIbHO-CIIOMCThIX
IIECKOB, aJIEBPOIIECKOB HENb3sl OTHOCUTh K AJUTIOBUAIBHOMY — 3TO OOJIEKAIOLINIA XapaKTep
3ajieraHus 1Mo OTHOLIEHHMIO K MojcTuiaroueil tonme. Obaexkaromuil xapakTep 3ajJeraHus
aJIeBpPOIIECKOB HAOMIONANCA HaMHU B pa3pesax KapbepoB bypmammna u KonecHukoBo Ha
neBobepexbe p. Enuceil. K Tomy e Ba)kKHO OTMETUTh, UTO BBLAEISETCS SIBHOE pa3jinuue
B cTpoeHuM reojoruueckux paspeszoB | HIIT u BepxHeueTBepTHUHON TOMIIM HA OoJiee BbI-
cokux, otHocutesbHO | HIIT, runcomerpuueckux ormerkax. I HIIT npeacrasinena B Buae
MOCJIeIOBATEIbHOCTH AJITIOBUAJIBHBIX (auuii (0T pyclOBOM K MONMEHHOI), MepeKphIThIX
cy0aspaibHBIM KOMIUIEKCOM. B pa3pesax Ha 0ojiee BHICOKMX TMIICOMETPUYECKUX OTMETKaX,
[IOMUMO JBYX Pa3HOBO3PACTHBIX I'E€HEpaUUd IPEBHErO aJUIIOBUsA, BBIACIACTCS MOLIHAs
(ot 9 no 11 M) Tomnma nmapasienbHO-CyOrOopu30HTAIBHO-CIOUCTBIX TECKOB, aJIEBPOIIECKOB
CIEPUNIALMAIBHOIO AJTOBUS.

[Io cTpoeHHIO TeoJOrMYecKuX pa3pe3oB U TEKCTYpPHO-CTPYKTYPHBIM OCOOEHHOCTSAM
COOCTBEHHO QJIJIIOBHAJIHBIMU SIBJISIIOTCSL OTIIOKEHMs TOMMBI, a Takxke | HaamoliMeHHON
Teppacbl; 0ojiee BBICOKME TEppachl, BbLAEISEMbIC IMPEIIIECTBEHHUKAMHU, B peibede u3-
y4YeHHOU Tepputopuu He mposiiaeHbl. [lomumo ammoBus nmoivimel u [ HIIT B kapbepax
ObUIM M3YYEHBI JBE PAa3HOBO3PACTHBIC I'eHEpaluu Oojee APEBHEro ajuToBUs (10 MOIy-
YEeHUSI FE€OXPOHOMETPUYECKHX TaHHBIX Mbl CUUTAEM MX BO3PACT BEPXHEUETBEPTUUHBIM).
[IpoucxoxxaeHue napajieabHO-CyOropu30HTaIbHO-CIOUCTBIX MECKOB, aJIeBPOIECKOB 00JIe-
KAaIOILIEero 3aJ€raHus C BO3AbIMAHUEM IIOJOLIBLI HA BBICOKHE TMIICOMETPUYECKUE OTMETKH,
KOTOpPBbIE MPEALIECTBEHHUKY OTHOCUJIU K «IIEPUIVIALUATIBHOMY AJIIIOBUIO», 110 HAILLEMY
MHEHMIO, CJeIyeT CUMUTATh CyNEepHaBOAKOBBIM, T.€. C(OPMHPOBABILIUMCS B pe3ylbTare
BO3JCMCTBUSA IIALMAIBHBIX [1aBOAKOB, IIPOXOAUBIIUX 110 AOIUHE p. EHMCcel npu mpopeiBax
JICIHUKOBBIX IUIOTHH, IEPEropakuBaBIIUX BbIXOJ U3 JlapXaJCKON MEKTOPHOM KOTIOBUHBI
B DIIOXU OJIEZICHEHUH. B pa3pe3ax yCTaHOBIIEHO HaJIMYME [BYX TAaKUX CYIEPIIABOJKOBBIX
TOJILLL.
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3AKOHOMEPHOCTU NPOCTPAHCTBEHHOW JIOKAJIU3ALLUNA
NANEOJIMTUYMECKUX NAMATHUKOB KPACHOAPCKOIO
APXEOJIOTMYECKOIO PANOHA B KOHTEKCTE COBPEMEHHDIX
NPEACTABJNIEHUIA OB 3BOIIOLUN AONINHbI CPEAHEIO EHUCEA

E.A. ®unamoe, N.[. 3osbHUKo8
UM CO PAH, Hosocubupck, egorphylatov@gmail.com

UccnenoBanusi 4eTBEPTUUHBIX OTIOKEHUM B JoiduHe peku EHucell, HauaBmimecs
B 2020-xx IT. B paMKax paboThl yeTBepTHUHON cekimuu CUOMpCKO perMoHalbHOW CTpa-
TUrpauIecKorl KOMHCCHH, MO3BONIUIN C(HOPMUPOBATH COBPEMEHHBIE MPEICTaBICHUS 00
ABOJIIOLIMM PEYHOM CETH M OCHOBHBIX pelbedoobpasyromux ¢aktopax [30JbHUKOB H .,
2024a]. B KOHTEKCTE T'€0JIOrMYECKUX HMCCIEIOBAHUI TAaK)KE YUWUTBHIBAIOTCS JaHHBIE, MOJY-
YEHHBIE B XOJE M3YUYECHHS MaJCOJIUTUYECKUX NaMATHUKOB. OJJHUM M3 OCHOBHBIX PaillOHOB
JIOKaIU3alUU MaJCOIMTUYECKUX KOMIUIEKCOB B JlojinHe EHuMces, Ha TeppUTOPUU KOTOPOTO
B HACTOsIIIEE BPEMsI BBISIBIICHO LIECTHIAECAT TPU CTOSHKH, siBisieTcs: KpacHosipckuii apxeo-
JIOTHYECKUil paiioHa. B xone M3ydyeHus maneoquTHUYeCKUX KOMIUIEKCOB 0C000€ BHUMaHHE
yaeneHo GanualbHO-TeHEeTUYECKON TUAarHOCTHKE KyIbTypOCOAEPIKAIIUX, a TAKIKE MOJCTHIIA-
IOIIUX OTJIOKEHUI, OTHECEHHBIE K aJUTIOBHAIILHOMY, Cy0aspanbHOMY U KaTadaroBUaIbHOMY
reHe3ucam, KOTopbie JaTUPYIOTCS BepXHUM TuielicTorieHoM (90—12 Teic. 1. H.).

Crparurpaguueckuii KOHTEKCT M reoMOp(oIorudeckas MO3UIUS MaICOIUTUYECKUX
MaMSTHUKOB MO3BOJIMJIM BBISIBUTH 3aKOHOMEPHOCTH MX MPOCTPAHCTBEHHOM JIOKAJIU3ALIMH.
Haubonee apeBHue maneonuTuieckre KOMIUIEKCHI paiioHa, gatupyembie MUC 3, mpuypodeHbl
K CKJIOHaM, pacnoioxkeHHbIM Ha BbicoTe OT 60 10 130 M Hax pekoiil. B 0cHOBHOM KyJbTypocCo-
JIepoKalllie OTI0KEHUs TAMATHUKOB MPEACTAaBICHBI [1aJICONOYBAMU U UX JIepuBaTaMu. boiib-
LIMHCTBO NAJICOTUTUUECKUX MTAMATHUKOB paiioHa npuypodensl k omioxenusm [ HITT, popmu-
PpOBaHKME KOTOPOW MPOUCXOIUIIO MOCTIE MPOXOAKACHUS TIOCIEAHETO MISUATbHOIO MErarnaBoiKa
u3 Jlapxarckoii KoTioBUHBI MOHTONMUY B prHATIE TOCIEIHEr0 JeTHUKOBOro Makcumyma MUC
2 [Ap>kaHHUKOB, U Ap., 2014; 3onpHuKOB U Ap., 2024a; 20246]. Mmeromuecs Oomnee msTue-
CATU PaJUMOYITIEPOAHBIX JaTUPOBOK IO CTOSHKAM, KYJIBTYPHBIE CJIOM KOTOPBIX MPUYPOUYEHbI
K IOMMEHHOH (parny ajuTioBUs U cy0a’paibHBIM OTIOKEHUSM TePPAChl CBUIETEILCTBYET O €€
3aceJIeHUH B XPOHOJIOrn4YeckoM auanazone 18—12 teic. kan. 1. H. [laneonuruueckue namsr-
HUKH, JaTUpyeMble OKoJIO 22—19 ThIC. Kal. 1. H., T. €. BPEMEHEM MPOXOKICHUS MeranaBoJiKa
no ponune Enuces npuypodeHsl K BogopaszesiaM U 0ajakaM HaXOISAIIMMHECS Ha BBICOTaX OT
60 1o 190 M Hax pexoil, U Kak MPaBUIIO, HA 3HAYUTEIHLHOM OT HEE YAAJICHHH.

Paboma evinonnena 6 pamxax HUP UI'M CO PAH 122041400252-1 npu noooepoicke
Munobprayku P®.
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HOBbIE JAHHbIE MO TEOPOCTPATUTPAOUN
BEPXHEMJIEMCTOLEH-TOJIOLLEHOBbIX OTJIOXEHUI
IOro-3ANAAHOIO NPUBAUKAJbA

U.A. dunuHoe’, A. A. LljemHukoe’, A. FO. KazaHckuli® ?

"M3K CO PAH, Upkymck, filinovia@crust.irk.ru
2I'MH PAH, Mocksa

FOro-3anannsiii panr baiikansckoii pudroBoii 30Hb! BXoauT B cocTaB FKOxHo-baiikanb-
CKOH BysikaHu4yecKoil obnactu. [Tocnennuil sTan akTUBU3aLMK BYJKAaHUUECKON J1EATENIbHO-
CTH IIPOSIBUIICS 3[€Ch B JIByX Oouarax — B Ipezesax AoauHbl peku JKom-bonok B Bocrounom
Casine u B auuiie TyHkuHCKOro pudTa. M3yyeHue 3Tux ByJKaHMUECKUX COOBITUI BeaeTcs
y’K€ MHOTHE JIECATUIIETHSI, HO CBEEHUS 110 UICTOPUM U3BEPIKEHUI JJO CUX ITOpP aKTHBHO I10-
HOJHSAIOTCA U TPEOYIOT 3HAYUTENbHOM 10pabOTKH.

JU1s BBIABIIEHHUS CJIE/I0B BYJIKAHUYECKONW aKTUBHOCTH BEPXHEIIEHCTOLEH-TOJI0LIEHOBOIO
BO3pacTa B OCAJOYHBIX OTIOXKEHUsX balikanbckol pudTOBOI 30HBI OBUIO MPOBEACHO M-
TaJbHOE METPOMArHUTHOE U TPAHYIOMETPUUECKOE U3yueHUe cyOa’paibHbIX YETBEPTUUHBIX
omnokeHUH TyHKMHCKON KOTJIOBHHBI M 03€PHBIX OTIOXEHUM NoauHbl p. JKom-bonok. U3y-
4yeHbl TpU paspesa: benblii SAp-1 (s0m0Bbie necku), CinaBul Sp (JIEcchl U 7070BbIE NIECUAHbIE
cymuakn) u JKom-bonok (o3epHble oTinoxenusi). Bo Bcex paspesax ObuiM OOHapy>KeHbI
TOPU30HTHI, OOOTaIIeHHbIE MEIKO3EPHUCTHIMHU OHOIOMEHHBIMHU/TICEBI00AHOIOMEHHBIMU
(O/TICH) maruuTHBIMU YacTuliaMu. [Ipu 3TOM, KOppesILMs MEXAY pa3MepaMH 0CaJOYHbIX
Y MarHUTHBIX 3€PEH B 3TUX FOPU30HTAX 0OpaTHas UM JaKe OTCYTCTBYET, B TO BpeMs KaK BO
BCEX OCTaJIbHBIX OTVIOKEHUAX TaKasi KOPPEJSILUA IpsAMasi. Y YUThIBAs, YTO 30JI0BOE MOCTYILIIE-
HHUE MEJIKO3EPHUCTHIX (PepPUMAarHUTHBIX YAaCTHIl U3 NEIUIONa0B IIPU U3BEPKEHUHU BYJIKaHA
U3MEHSIeT MarHUTHbIE CBOMCTBA OTIIOKEHUH, ropu3oHThI, oboramennsie O/I/IIC yactunamy,
ObUIN OTHECEHBI K TOPU30HTAaM KpUNTOTE(PHI, YTO OBLIO MOATBEPIKICHO HEMOCPEICTBEHHBIM
HaOM0eHneM yacTULl Tepbl 01 MUKPOCKOIIOM B ocajikax paspesa bensbiit Sp-1.

OTu naHHbBIE TO3BOJISIOT MIPEAIIONIOKUTD, YTO OCHOBHBIM MEXAHU3MOM, OTBETCTBEHHBIM
3a U3MEHEHMs NETPOMArHUTHBIX XapaKTEPUCTUK B OCAJOYHBIX TOJIIAX B PE3YJIbTaTe BYII-
KaHUYECKON aKTUBHOCTH, IO-BUJUMOMY, SIBISIETCS BETPOBOW IPHUBHOC MEJIKO3EPHHUCTHIX
beppumarHuTHbIX 4yactull. [IpucyTcTBHEe TakuX 3epeH B OCaJKax MOXKHO paccMaTpHUBaTh
KaK CaMOCTOSITEJIbHBI MapKep BYJIKaHUYECKUX COOBITHIl, HO €ro MpOsBIEHUE B J0JOBBIX
Y 03€pPHBIX OTVIOKEHUAX PA3IMUHO U ONPEAEIAETCS UCXOAHBIM COCTaBOM NOPOA. | OpU30HTEI
Te(dphl, BBISIBICHHBIE B pa3pe3ax, B coueTanuu ¢ umerommumucs 14C ganneimu [Shchetnikov
et al., 2015, IlletHukoB u ap., 2016], MO3BOJAIOT PEKOHCTPYUPOBATH MOCIEOBATEILHOCTh
BYJIKAHUYECKHMX COOBITHH B baiikanbckoit pudToBOIl 30HE, BKIIOUYAIOIIYIO TPU PA3IMYHBIX
srana: crapue 46 000 ner Hazax; ~26 000 1.H. u ~ 12 000 n.1. Ilocnennee coObiTue
B JKoM-bonokckoMm paiioHe 1 TyHKMHCKON KOTJIOBUHE IOYTH CUHXPOHHO, UYTO CBHUJETENb-
CTBYET O €IMHOM 3Talle roJOLEHOBOW BYJIIKAHUYECKOW AeaTenbHOCTH B baiikanbckoil pud-
ToBOi1 30He. MHTepBan 45 000—27 000 1. H. HE CONEPKUT CIEIOB BYJKAHUUECKUX COOBITHH.

Paboma evinonnena npu noooepoicke PH® (npoexm Ne 25-27-00151).
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O3EPHOE OCAAKOHAKOIJIEHUE
HA FAJINMCKO-4YXJIOMCKOM BO3BbILLEHHOCTU
B KOHLE MO34HENO0 HEONMNENCTOLIEHA U FOJIOLIEHE

K.I. ®ununnoea, E. A. KoHcmanmuHoes, A.Jl. 3axapos,
O.K. bopucoea, A.B. Camycb

Ul PAH, Mockea, xenia.filippova@igras.ru

OTtnoxenust o3ep — Haubosee MoAPoOHbIe Naneoreorpauyeckre apXxuBbl HEOIJIeHCTO-
neHa nenrpa BEP. UyxioMmckoe 03epo, pacrosiokeHHOe B Ipesienax Bbicokoro Kocrpomcko-
ro 3aBOJIKbs, FOTO-BOCTOUHEE apeaia paclpoCTPaHEHMsI BaIaliCKOTO OJIEIEHEHUS], SIBISETCS
OZIHUM U3 HauOoJjiee KPYMHBIX M, BEPOSATHO, ApeBHUX 03ep LeHTtpa BEP. O3epo umeer He-
OosbLIyIO ITYyOMHY (He Oojee 5,5 M) UM 3HAUUTENbHYIO MOIIHOCTb JIOHHBIX OTJIOKEHHH, YTO
II03BOJISIET PACCUUTHIBATh HA MOIYUYEHHUE JJIMHHBIX OCAJOYHBIX JIETOIMCEM.

[To pesynbraramM cOOCTBEHHOH OaTMMETPHUYECKONW CHEMKH CO37aHa MOJENb IIIyOuH
o3epa. M3 mectu CKkBayKMH NOJy4Y€eHbl KOJIOHKHM JUIMHOM OT 5,2 no 14,85 M. bypenue nposo-
JMJIOCH CO JibJIa MPH MOMOIIM MOAU(UIIMPOBAHHOTO nopuiHeBoro Oypa JluBunrcrona. Ilpu
MIOMOILM Py4HOTro Oypa U 1myphOBKH U3yUEHO reojioruueckoe crpoenue 6eperos. Kogonku
JIOHHBIX OTJIOKEHUI MCCIIE0BaHbl C IPUMEHEHUEM KOMIUIEKCA METOA0B — IPaHyJIOMETpHUYE-
CKUIl aHaNu3, IIOTHOCTh OcajKa, norepu npu npokanusanuu (I1I1IT), usmepenue maraut-
HOW BOCHPUUMYUBOCTHU (), CIOPOBO-IbLIBIIEBOI aHanu3, paaunouszotonsl 137Cs u 210Pb,
paauoyreponrHoe AMS natupoBaHue, JIEMEHTHBIA aHAJIU3.

[TonmyueHHble pe3ynbTaThl IO3BOJWIN OLEHUTH XapaKTep U TEMIIBI 03€PHOTO OCaJIKOHAKO-
IUIEHUS 3a TOCaeHUE 25 ThICAY JIET U BBISIBUTH MHAMKATOPHI JIAHAIAPTHO-KINMATHYECKUX
WU3MEHEHUH IOCIeIHEeN JIEIHUKOBOW 3II0XU M Iepexona K rojioueHy. Temmnsl ocaikoHaKoO-
IUIEHUS] U3MEHSUTUCh 3HAYUTEIbHO — Hanbosbiue 3HadyeHuss MAR (mass accumulation rate)
OTMeUYeHbI B uHTepBaie 25,4-17,5 toic. kan. 1. H. (10 0,192 r/cM? B rox), pe3koe CHUKEHHE
MAR cootserctByeT Bpemenu 17,9-16,7 ThIC. KaJl. JI. H., @ CJIIEAYIOIUI ITall MOBIIIEHHOTO
IIPUTOKA HAHOCOB B 03€po HaOIomaeTcsl B MO3aHeM Jpuace. B romouene 3nauenus MAR
nuskue (0,001-0,053 r/cm2 B rox).

OTmeuaeTcss HEOIHOPOIHOCTh cOcTaBa OTIOKeHUH. [lo3nHemy mieHMmIALua€y OTBe-
4aeT TOJILA CEPOr0 TEPPUICHHOIO Mila ¢ HU3KUM COAEpKaHMEM OPraHMYECKOro BELIECTBa,
IIO3/IHEJIEIHUKOBBIO COOTBETCTBYET OPraHO-MUHEPAJIBHBIM WJI, HAa4aJlo TOJIOLIEHA COBIAJIO
C HaKOIUIEHHWEM KapOOHATHOIO WJIa, B CEpeIMHE U KOHLIE IoJIolieHa B o3epe (popMupoBaics
OpraHo-MUHEpabHbI U OpraHWYecKuil mi (camponeins). Bbicokue Temmnbl TeppUreHHOro
0Ca/IKOHAKOIUIEHHs B IIEHUIVIALIAAJIE, BEPOSTHO, CBSI3aHbl C PACIIPOCTPAHEHUEM MEP3JI0THI
Ha BogocOope. B 3T0 Bpems B okpykKarolieM JaHimadTe rocrnoACTBYeT MEPUITIALHUATIb-
HO-CTEIHAsl PACTUTEIBHOCTh C HEOOIBIIUMH YYaCTKaMHU OEPE30BbIX U €JIOBBIX PEIKOIECHIA.
[Ipennonaraercs, uro pe3koe nagenue MAR orpakaer atan nerpaganuy Mep3JoThl U pac-
IIPOCTPAHEHUS JIECHOW pacTUTENbHOCTH. B mepuon 16,7-12,7 Thic. Kai.J.H. cOAep)KaHUE
OpPraHMYECKOro BEILECTBA B UJIE IIOCTENEHHO yBennuuBaercs. [loxononanue no3gHero npu-
aca oTMevaeTrcs 1o yBesandeHu0 MAR 1 CHUKEHMIO cozlep/KaHusl OPraHu4eCKOro BELIECTBA.
12—11 ThIC. KaJI.JI. H. IPOUCXOIUT OTIOKEHNUE KapOOHATHOTO MJIa.

Bb110 ycTaHOBIEHO, UTO O3€pHbIE OTIIOKEHHUSI OTCYTCTBYIOT BBIIIE COBPEMEHHOM Oepero-
BOM IMHUU. B CTpoeHMN TOHHBIX OTJIOKEHUH 3a(pMKCUPOBAHBI IIEPEPHIBBI B 0CAAKOHAKOILIE-
HUH, TOPU3OHTHI TOP(HOB, OrPEeOEHHBIX MO CANpOIeseM, U 30Hbl OIIECYaHEHHOW TUTTHU —
MHJMKATOPbl PErPECCUBHBIX ATAIOB B IOJIOLEHOBOM MCTOPUM 03€pa. Bhllle cOBpEeMEHHOTO
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HOJOXKEHUsS] CPEAHUN MHOTOJETHUI YPOBEHBb 3a pacCMaTpUBaeMbIi MEPHUOJl BPEMEHU HE
noaHumaicsi. O3epo CyIecTBOBaJIO HEMPEPHIBHO Ha MPOTSXKEHUN KOHIIA TTO3JHETO HEOIlIe-
CTOLICHA U TOJIOLIEHA, YTO MO3BOJIAET paccMaTpuBaTh €ro OCaJKU KaK Malle0OapXUB PEruo-
HAJIbHOTO 3HAYCHMUSL.

Hccneoosanue nposooumcs npu noooepoicke PH® no npoexmy Ne 23-77-10063.

XPOHOJNIOIT'NA MUKYJIMHCKOIO MEXJIEAHUKOBbA
MO AAHHbIM ONOPHbIX PA3SPE30OB
KPAEBOW 30HbI BAJIAANCKOIO ONEAEHEHUA

A.[1. ®omeHko™ %3 J1. A. Caeennesa’, ®.E. Makcumos’, B. A. puzopkes’,
A. 10. Mempoe’, B. 10. Ky3Heyog™ *

T Criery, Cankm-lemep6bype, fomenko.antonina@gmail.com
2 iuemumym KapriuHckozo, CaHkm-lemep6bypa
3 BUIH PAH, CaHkm-llemep6bypa
4Py um. A.W. lepuera, CaHkm-lemepbypa

MukynuHcKoe (WM INOCJIEIHEE) MEXKIEIHUKOBBE SIBISETCS XOPOIIO M3yYEHHBIM MH-
TEPBAJIOM BPEMEHH, OTHAKO €T0 MPOJOJKUTEIBbHOCTbD, a TAKXKE XPOHOJIIOTMYECKUE TPAHUILIBI
OTAETbHBIX (a3 Pa3BUTUS PACTUTENIBHOCTU JI0 CUX HOpP SABJSIOTCS HMPEAMETOM JIUCKYC-
cu. B cBsa3u ¢ atum, HaunHas ¢ 2020 r. xosiekTuBoM Jaboparopun «I'eomopdonornye-
CKUX M nasieoreorpauueckux HCCIIEAOBAaHUN MOJIAPHBIX CTpaH U MHUPOBOrO OKeaHa HM.
B.II. Kennena» MHo3 CIIOI'Y mpoBoauTcs u3ydyeHue pa3pe3oB MUKYJINHCKUX OTIOKEHUH,
HaXOJIIMXCSl B KPAaeBOM 30HE BaJIJAliCKOrO OJIeZICHEHUs. Pe3ylbTarbl KOMIUIEKCHOTO U3Y-
YEHMs], BKJIFOYAIOUIETO NMAJNHOJIOTMUYECKUE U MAJIEOKapIIOJIOTMYECKUE UCCIIEI0BaHMsI, a TaK-
xe*%U/Th-garuposanue, omyOmukoBanbl 1o 4 paspesam («Hwkuss Bosipumnay, «Bonbiias
Hy6enka», «Manast Koma» u «I'pannunasy») [Makcumos u np., 2022, 2024; Maksimov et
al., 2023]. IlpeanoxeHa BO3MOXKHAsI XPOHOJIOTHYECKasi CXeMa MUKYJIMHCKOTO MEKJIEIHU-
KoBbsl. [Ipeamonaraercsi, 4To MeXJeIHUKOBhe Hadanoch ~130-126 Teic.n.H. (3oHa M),
HPOJODKUTENIBHOCTh 30HBI M2 MOXeT OBITh CONOCTaBI€HA C MHTEpBaJoM OT ~126 10
~118 TbICc.)1.H. IlpenonTuManbHble CTaAMU PAa3BUTUS PACTUTEIBHOCTH (30HBI M3 u M4)
YKJIa/IbIBalOTCSL BO BPEMEHHOM MHTepBal ~118—112 ThIC. 1. H., @ KIMMAaTUYECKUN ONTUMYM
MEXKIIEAHUKOBBA (30HBI M5 1 M6) — oT ~112 ThIC. 1. H. 70 ~100 ThIC. 1. H. Takum o6pazom,
IIPOIOJKUTENBHOCTh MMKYJIMHCKOTO MEKJIEAHUKOBbS, BEPOATHO, COCTABIIIET HE MEHEE
25 ThIC. sieT. Ha 1aHHBI MOMEHT HE YCTaHOBJIEHBI BO3PACTHBIE T'PAHUIIBI MEKIY 30HAMHU
M3 u M4, a takxe M5 u M6. Kpome Toro, He 1aHa KOIMYE€CTBEHHAs! OLIEHKA BO3pacTa Moc-
TONTUMAJILHON (pa3bl MUKYJIMHCKOTO MEXJICTHUKOBBS (30Ha M7) 1 nepexojia 0T OCIIeTHEro
MEXXJIeTHUKOBBS K BaJJIaliCKoll smioxe oneieHeHus (30Ha MS), 4yTo cBA3aHO € OTCYTCTBHEM
B JJaHHBIX pa3pe3ax 30Hbl M8. B pazpese «Bepxuue Hembikapu», usyuennom B 2022 r., Tak-
K€ HE YJIaJI0Ch BCKPBITh OTIOXKEHNUs, oTBevyatonye 30HaM M7 u M8. IToatomy nponomkaercs
IIOMCK U U3YyYEHUE Pa3pe30B, IPEACTABIECHHBIX MOIIHON TOJILEN OPraHOTEHHBIX OTIOXKEHUN
MUKYJIMHCKOT'O MEXJICTHUKOBbS, UTO MO3BOJIMIIO OBl OXapaKTEPU30BaTh BCE 3TAIbl Pa3BUTHUS
PacCTUTEIBHOCTH IOCIIEIHETO MEXKIIETHUKOBBSI.

200



Jlureparypa

1. Maxcumos @.E., Casenvesa JI. A., Ilonosa C. C., 3weanosa H. C., Ipuzopves B. A., Jlesuenxo C.b., Ilem-
pos A. IO., @omenko A.I1., llankpamosa JI. A., Kysueyog B. FO. XpoHOCTpaTurpapuieckoe MoJI0KeHIEe MHU-
KYJIMHCKHUX OTIOKCHHU (Ha mpUMepe OTIOpHOTO paspes3a y A. Hwkasas bospumaa, CMmoneHckas o0nacTs) //
WzBectus Poccmiickoii akanemun HayK. Cepust reorpadpudaeckas, 2022, 86(3) (447-469).

2. Maxcumog @. E., Casenvesa JI. A., @omenko A.I1., Ilonosa C. C., 3iearnosa U. C., I pueopves B. A., Jleguen-
ko C.F., I[lempos A. FO., Ky3Heyos B. FO. XpoHOIOTHS 1 OCHOBHBIE ATAITBI PA3BUTHUS PACTUTEIFHOCTH B IIEH-
TpasbHOM perrnone Bocrouno-EBponeiickoll paBHIUHBI B MUKYJIHHCKOE MEXIICAHUKOBBE // ['eomopdomorus
u maneoreorpadus, 2024, T. 55, Ne 1, c. 147-174.

3. Maksimov F.E., Savelieva L. A., Fomenko A. P., Popova S.S., Zyuganova I.S., Grigoriev V. A., Petrov A. Yu.,
Boltramovich S. F., Kuznetsov V. Yu. Chronology and main stages of vegetation development during the Mi-
kulino Interglacial on the Russian Plain according to the results of the study of buried lake and peat deposits
from the Tver and Smolensk regions // Doklady Earth Sciences, 2024, 513(1) (S121-S139).

NMELWEPHBIE FTMEHbI ANTAA: MOPOOMETPUYECKUIA AHANTU3

A.P. Xanmemupoe', C.K. Bacunsee?, []. O. lumpaHoe?
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B no3nuem meiicronene neuepusie Tuensl Crocuta spalaea n Crocuta ultimaoburanu
Ha Oonbieii yactu EBpasun. Ocrarku C. spelaea ObLIM HalIeHBI B JECATKAX €BPOMEHCKUX
MectoHaxoxaeHuit [Lewis and Werdelin, 2022], vaxonku C. ultima B OCHOBHOM C/ICJIaHbBI U3
MecToHaxoxkieHni Bocrounoii Asun [Baryshnikov, 2014].

[Tocneanue reHeTUYECKHUE UCCIIEIOBAaHUS MOAEPKUBAIOT BBIICIICHUE IBYX BUJIOB CPEIU
MO3/IHETIIICHCTOIIEHOBBIX MEMIEePHBIX TMeH. B macmTabHoil paboTe mocsiieHHO Mopdo-
norun u MopdomeTrpun 3y60B pona Crocuta aBTOpsl Takxke paccmarpuBatoT C. ultima kak
OTAeNbHbIN BU. [Ipy 5TOM 3HAUYUMBIX paznuuuii B MOPOIOTUHU U pa3Mepax 3y00B MEKITY
C. ultima u C. spelaea naiitn He ynanocs [Lewis, Werdelin, 2022]. 310 cBsizaHO mpex/e
BCEro ¢ HEOOJIBIIUM KOJIMYECTBO CpaBHUTENbHO Marepuana C. ultima [Baryshnikov, 2014].

Bcero B Poccum u3BectHo Oomnee 70 MECTOHAXOXKACHHM C OCTaTKaMH MEIIEPHBIX
rueH [bapeiinukoB, Bepemarun, 1996]. TpagunuonHo ocratku rueH u3 Poccum oTHOCAT
K C. spelaea. B nonapmusonieM OONBIIMHCTBE CIIy4aeB 3TOT Marepuas parMeHTapeH u He-
MHOTOYHCIIeH. VICKIIoueHuEM SIBISIFOTCSI HEKOTOphIE memepbl Anrtas, Tae ObUTu COOpaHbI
OOIIMPHBIEC KOJUIEKIIMHA OCTATKOB MEIIEPHBIX TueH. V3yueHne 1anHoro Marepualia npeacTaB-
JSIeT UCKJIFOYUTENbHBIN HHTEpEC.

Hamu 6bu11 n3ydeHs! 1euHble 3yObl M HUKHHIE YEIIOCTH MENIEPHBIX THEH U3 aNTalCKUX
nemiep Pa36oiinnubs 325 9k3.), Oxnagaukosa 207 3x3.), JloroBo ['menst 153 3x3.u Crpai-
Has 126 5k3.). JlanHble KoieKuuu ObUIH coOpanbl U yacTuyHO onucanbl H. J[. OBomgoBbIM
[Bacunwes, OBonos, 2024; OonoB, MapteiHoBHY, 2005]. Jlns cpaBHEHHs ObUTM HCTIONIB30-
BaHbI TUTepaTypHble naHHbie 10 C. spelaea n3 mecToHaxoxaeHui 3anannoit EBpomnbl: Byku
Xomn, Kentckue nemepst, [oiiet, ['pot ae Posze, Toiidenscaroke [Lewis, Wedelin, 2022] u no
C. ultima w3 n. I'eorpaduueckoro obmectsa [Baryshnikov, 2014]. Bce BbilenpuBeeHHbIE
MECTOHAXOXK/ICHUS TATUPYIOTCS MO3THUM TUICHCTOLIEHOM.
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CpaBHeHue pa3mepoB 3y0oB mpu nomoru Tecta Ieiim3a u Xoyemna RStudio, maker
rstatixHe BBIIBMJIO 3HAUMMBIX Pa3IU4uil cpeu BBIOOPOK U3 merep AJTas U Cpeu THeH U3
pa3HbIX MECTOHAXOXACHUN EBpombl. Takke HET pasiMuuil MeXAy aaTauCKUMHU T'MEHaMHU
u C. ultima u3 1. I'eorpaguueckoro obmecrsa. CpaBHeHHE 00bETMHEHHON BBIOOPKH U3 Me-
CTOHAXOXKICHUI AJTas U BEIOOPKU U3 €BPONEHCKUX MECTOHAXOXKICHUN MTOKa3aJ10 3HAYUMbIe
pasnyMs 1o JUIMHE M IIUPUHE BCEX BEPXHUX 3yOOB, a TakXkKe 0 JUIMHE p2 U mupuHe p4
U tect ManHna-Yuthu, Past 4,03). Bo Bcex ciyuasx, Kpome LIUPUHBI p4, alnTaliCKue THEHbI
B CPEIHEM KpYyIHEE €BPOIEHCKHUX M0 3TUM IpomepaM. AJNTaliCKUe TMEHBI TaKK€ MMEIOT
B cpefiHeM Oosiee BbICOKUE 4emtocTH, yeM C. spelaea.

KpymnHbie BepxHue 3yObl 1 BBICOKME HI)KHUE YEIIOCTH, KaK OTMEYaJIOCh paHee, Xapak-
tepubl 11 C. ultima [Baryshnikov, 2014]. Ha ocHOBe 3TOro Mel npejmnosiaraem, 4Tto ajiTaii-
CKHE TellepHble THeHbl OTHOCATC K BUny C. ultima, oqHako HEOONbIION 00beM BBHIOOPOK
a3MaTCKOro BHU/a HE TO3BOJIAET CJIeJIaTh OKOHUATEIbHbIN BbIBOA. PeliuTh JaHHyto npodiaemy
MOTYT AalibHeHIe ucciaeqoBanus MopQonoruu u naneoreHetuku rued FOxuoi Cubupu.

FMWHUCTBIE MUHEPAJIbI B MOYBEHHbLIX TOPU3OHTAX
U NEQOCEQUMEHTAX BTOPOW MNOJIOBUHDI
HUXHEIO MJENCTOLEHA JIOPUNCKON KOT/IOBUHbI, APMEHUA

O.C. Xoxnoea', T.B. Anekceeega’, E. B. bensiega?

TNOXuBr PAH, Mywu+o, olga_004@rambler.ru
2WNMK PAH, CaHkm-lemep6bype

Ha 3akaBka3ckom Haropbe, B Jlopuiickoil komioBuHE (ApMeHHs1) BbISBIEHA TIpyMIa
pPaHHENAJICOJUTUYECKUX NaMATHUKOB, KOTOpPBIE OTHOCATCS K Hayaly BTOPOM IIOJOBHMHBI
HWDKHETO IUICHCTOLIEHA M OTpa)karoT IepBOHayalbHOE 3acelieHne KaBka3ckoro peruosa.
ApredakTsl 3aJeraroT Kak B IPOITIOBHM, TaK U MAJIEO0N0UBaX, H3yUYCHHE KOTOPBIX MTO3BOIMIIO
HOJIY4YUTh OCHOBHBIE JaHHBIE 00 ycloBHsX X ¢opmupoBaHus (cMm. Te3. PeByHoBoii A.B.
U 1p.). OTaensHOro npeacTaBieHHs 3aCiIy>KUBAIOT PE3YNIbTAaThl BBIIOJHEHHOTO HEJABHO
JIOTIOJIHUTENBHOIO aHalu3a Iajeonoys namsaTHUKoB Kapaxau um Kypran I, xotopele mume-
10T Bo3pacT okojo 1,9-1,8 miun 1.H. U3 cnost 7 Kyprana 1 u cinoes 1 un 3 Kapaxaua 6buin
0ToOpaHbl 00pa3Lbl AJIs ONpPEIeeHUs] MUHEPAIbHOIO COCTAaBa WIMCTON (Ppakiuy METOIOM
PEHTI€HOBCKOM T PaKTOMETPHUH.

Wnucras ¢pakuus, BbiienaeHHas u3 cios 7 paszpe3a Kypran 1 (MHCUTHBIA FOPU30HT Ma-
JI€ONIOYBHI), MPAKTUYECKU MOHOMMHEpabHast: Ha 99 % npencraBieHa CMEKTUTOBOM (a3oii.
B cnenoBbIx KoaM4ecTBax CONEPKUTCSA KAOIMHUT. CMEKTUT, HE UMEIOIUI NIPU3HAKOB CMe-
IIAHOCTIONHOCTH, MMEET HECKOILKO 3aBbliieHHbIe 3HaueHus dyy, (dyy,=15,58 A), uto moxer
TOBOPHUTH O BBICOKOH aucnepcHocTH 3Toit dassl (Cokonosa u ap. 2005).

B nenocenumenrtanmonnsix ciosix 1-3 paspesa Kapaxau B coctaBe uiamctoi ¢ppakuuu
JOMUHHMPYIOT NEpBUYHbIE MHHEpasbl: KBapl U Na- mojeBoil mmar (amsout). Crouctsie
CWJIMKAThI IPUCYTCTBYIOT B HE3HAUUTENBHOM KonuuecTse. Kpucramnmueckas pemerka Bcex
HPUCYTCTBYIOLIMX MHUHEPAJIOB CWIBHO JlerpajupoBaHa: peduiekchl Ha JudpakTrorpammax
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HESICHOBBIPA)KEHHbIE, HU3KKE, IIMPOKUE, C 3aBbILICHHBIMU 3HaueHUsAMU d,y,. [IpucyrcTByror
HalyxaroIas ¢ STWICHIVIMKOJIEM CMEKTUTOBas (pa3a, WIUT U KaonuHUT. CMekTuTOoBas (haza
MIPECTaBICHAa CMELIAHOCIONHBIM MHUHEPAJIOM WJUIUT-CMEKTUTOBOro Tumna. s MuHepana
XapaKTepHa BBICOKas JUCIEPCHOCTH (mosioskenue muka dy,,=15,58 A mns mackimennoro
Mg?* Bo3yiHo-cyxoro obpasua). [pynna nuxos 4,53 +4,31+4,09A na nuppakxrorpammax
o0oux 00pa3loB MOXET MPHHAIeKATh LeonuTaM. MX mpucyTcTBHe MOXHO OOBSICHUTH
BYJIKAHOTE€HHBIM IMPOUCXOKICHUEM IOPOJ, KOTOpPbIE CJIaratloT U3y4YeHHble HAMH MECTOHa-
xoxkaenus. Ha nugpaxkrorpaMmme Mg — HaCBIIIIEHHOTO BO3/1YIIHO-CYXOro obpa3ua u3 cios 3
obpamaet Ha ce6s BHUMaHHUe CyllecTBeHHbIi cisur 7 A nuka (10 7,50 A) u ero pasnsoenue
TIPY HACBILIEHUH STUIEHIIUKOIEM C MOsBJIEHHEM claboBbIpaskeHHOro muka 6,92 A. Takoe
MIOBEJICHUE CHEKTPa MO3BOJSIET MPEANONIOKUTh HATMUKE B 3TOM 00pa3lie CMeIaHOCI0HHON
(a3bl KAOJMHUT-CMEKTUT. DTOT PEIKO BCTPEUAIOIIMKCS MUHEpaJ XapakTepeH JJIs IOYB
CyOTpOINUYECKOro psijia, GOPMUPYIOLIMXCS HA MaTeprase KOp BhIBETPUBAHUS U3BEPIKEHHBIX
MOpOJ] B TEIUIBIX U BIAKHBIX OOCTAHOBKAX M, B YaCTHOCTH, ObUI OIMCAH B KpacHO3eme AD-
xa3uu (I'panycos, 1976).

OTMeueHHbIe peHTreHAn(DPAKTOMETPUUYECKUE IPU3HAKY JIerpalaliiil KPUCTAJUTMYECKOM
PEILIETKH CJIOUCTBIX CHJIMKATOB MOTYT YKasblBaTh Ha JUIMTENBHOCTh IOYBOOOpPA30BaHMS
(=100 ThIC. JIET) B YCIOBUAX BIAQXKHOIO U TEIUIOTO CyOTPONMMUYECKOro KIMMaTa, YTO CIOC00-
CTBOBAJIO ITyOOKOMY BBIBETPHUBAHUIO MUHEpasioB. J[Js1 MUHEpalIOrn4eckoro cocraBa Bep-
TUCOJIEH pa3IMYHBIX PETMOHOB MHUpPA XapaKTE€PEeH CMEKTUTOBBIM (MOHTMOPUIIOHUTOBBII)
cocra. [loaToMy oOHapy»)eHHas MOHOMHHEPAIBHOCTh WiMcTON (ppakiuu nous Kyprana 1
(CMEKTUTOBBIN COCTaB), MpPEABAPUTEIbHO OTHECEHHbIX Hamu K Vertic Cambisols, moxer
OBbITh BECKUM apI'yMEHTOM K OTHECEHHUIO UX K coOcTBEeHHO Vertisols.

NCTOPUA NECHDBIX MOXAPOB MO AAHHbIM AHAJIU3A
MAKPOCKONMUYECKUX YACTUL YINA B TOPOE
B CPEAHEM TEMEHUWN EHNCEA (CEJIO TYPYXAHCK) B TOJIOLIEHE

A.E. llamyroe', H.I. Ma3eii? P.A. AHOpeee?, E. KO. HogeHko!

"UI" PAH, Mockea, toxavilli@yandex.ru, lenanov@mail.rumailto
2 Mry, seozpagpuyeckuii pakynsmem, Mockea, natashamazei@mail.ru, dorionio40@gmail.com

PeTpocniekTuBHBIN aHAIM3 SBOIIOIMH T'€OCUCTEM MPECTABISIET COOOM BaXKHbII HHCTPY-
MEHT (Il IOHUMaHUA UX JOJIrOCPOYHOIO OTKJIMKA HA aHTPOIIOICHHBIE BO3JECUCTBUS U U3-
MeHeHUs knuMmara. OJHUM U3 KIHUYEBBIX (PAaKTOPOB, BIMSIOIIMX HA pa3BUTHE JaHILA(TOB
u OnopazHoobOpazue — 3TO Noxapbl. M3yueHue naneonoxapoB MO3BOJISIET pa3pabaTbiBaTh
CTpaTeruu YCTOWYMBOTO YIPABICHHS JIECHBIMUA U OOJIOTHBIMU SKOCUCTEMAaMH, OJHAKO JaH-
Hble 1o [Ipuenunceiickoit Cubupu ocTaroTcs HEJOCTaTOUHO U3YYEHHBIMU. B paMkax JaHHOTO
ucclieIoBaHKs ObUT IPOBEJICH aHAIM3 MTOXKAPHOW aKTUBHOCTH B IOJIOLIEHE B pailoHe rmocelka
TypyxaHcCk, pacnoyio;keHHOro B Mecre BrnaaeHus Huxnen Tynrycku B Enuceil.

Jlns uccnenoBanust OblTM 0TOOpaHbl KepHbI Tpex 60soT: bepesosoe u Kpacnoe Conn-
1Ie, pacIoJI0KEHHbBIE Ha IIEPBOM HAIIIOMMEHHOM Teppace, U [lanbHee — Ha Bropoi. Kiimmar
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paiioHa yMepeHHbI KOHTMHEHTAIbHBIN, ¢ MpeobiaalaHueM BTOPUYHBIX OEpe30BbIX JIECOB,
c(OpMHPOBABIINXCSI B PE3yJIbTaTe aHTPOIOT€HHOro Bo3xeicTBusa. Paguoyriepoanoe na-
tupoBaHue obpasuoB nposoxmiock B UI' PAH u Kuraiickoil akagemun Hayk. CKopocTb
HaKOIUIEHUsI Top(a pacCUUThIBANIACh C MUCIOJIb30BaHHMEM Mojenu Bacon B mporpammHON
cpezne R. AHanu3 MakpouyacTUIl yIJisi BKIIOYAJI TPOOOIOATOTOBKY, (POTOPHUKCALUIO U TOACUET
METOJIOM OMHApHU3alMU N300paskeHUs.

Pesynbrarhl HccnenoBaHus MoKa3anu, 4to 601010 bepe3oBoe, 6a3anbHbIi ClI0i KOTOPO-
ro garupyercsi BozpactoM 9500 Kai.JI. H., COOEPKUT OPraHOTE€HHBIM CYIIMHOK C BBICOKHM
coaepxxanueMm yris. Oxonmo 6200 kan. . H. 37ech 3a(MKCUPOBaH CUIJIbHBIM MOXap, Mocie
KOTOPOT'0 Ha4aJoch akTUBHOE TOp(OHaKOIIeHHE. BblaeneHs! Ba Tamna noxapHoi aKTHBHO-
ctu: nepBblii (63004600 kai. 1. H.) C MUKaMH CKOPOCTH aKKyMyJISUH yris 1o 1,2 9/cMm? ron
U npeobnasanueM TpaBsHbIX yacTull (70 %), 4To yKa3bIBaeT Ha HU30BbIE MTOXKApPhl, U BTOPOH
(mocne 4600 xan.J1.H.) ¢ pe3KUM CHM)KEHMEM aKTUBHOCTH, 32 UCKJIIOUEHUEM CJIa00ro Mmuka
okou1o 4200 kai. . H.

bonoro Kpacnoe ConHue Taxke NEMOHCTPUPYET clenbl Nokapa B uHTepBane 6800—
6400 xaJ1. 1. H., TOCJie KOTOPOro Havyajaoch GpopMmupoBaHue TopdsHoi 3anexu. Hanbomnpias
nokapHasi aKTUBHOCTB 371ech 3adukcupoBana B nepuoa 6400—6050 kai. . H. ¢ TMKaMH 10
2,5 y/cm?*Tox U mpeoOsafaHueM TpaBsHbIX YacTull yrid. B Bepxuux ciosx (20 cm) obHa-
PYKEHbl COBPEMEHHBIE YTOJIbHBIE YACTHULbI, BEPOSTHO AHTPOIIOIEHHOIO IMPOUCXOKICHUS
U MOTYT OBITh CBSAI3aHHBI C JIEATEILHOCTBIO MECTHOH KOTeNbHOM. B omimume ot 3TuX ABYX
60101, B 60s10TE [lanbHee, pacronokeHHOM Ha BTOPOI HaJAMOWMEHHOW Teppace, 3HaYMMBbIX
KOHLIEHTPALUH YISl HE BBIABIICHO.

Takum oOpazoMm, noxapsl B paifoHe TypyxaHCka HpPOMCXOIWINM IMPEUMYILECTBEHHO
B cpeniHeM rosoueHe (6400—4600 kau. 1. H.) 1 3aTparuBajyl B OCHOBHOM NEPBYIO HaIIOHMEH-
Hy0 Teppacy. [IpeoOnananue TpaBsHbIX YaCTULL YIVIsl CBUJETEILCTBYET O HU30BBIX MOXKapax
JOKaJabHOro xapakrtepa. OTCYTCTBHE CIIEIOB MOXKapoB B Oonore JlajgbHee MOATBEP)KIAeT
IIPOCTPAHCTBEHHYIO HEOAHOPOAHOCTH IMOXKAPHOM AKTUBHOCTH B peruoHe. llomyueHHble
JTaHHBIE Ba)KHbI JIJIs1 IOHUMAHUS JOJITOCPOYHON JUHAMMKY MOKAPOB U UX POJIU B 3BOJIHOLUU
nanamagToB [Ipuenuceiickoit Cubupu.

OonbIT NOCTPOEHNA U BANNAALNN BAPBOXPOHOJTOTA
MO BUOXEMOIEHHbIM BAPBAM
(HA MPUMEPE O3EPA KACIIA, CMOJIEHCKAA OBJIACTb)

J1. B. llawepuHa, M. KO. AnekcaHOpuH, E. A. KoHcmaHmuHoe,
A.Jl. 3axapoe, A. . PyOuHckasi, P.A. AHOpees

Ul PAH, Mocksa, lida.sh.vs@gmail.conmailto:

T'oguuHO-ClIOKUCTHIE O3CPHLIC OTIIOKCHUA, WK BAPBLI, ABJIAIOTCS IICHHBIM apXHUBOM JJIsA
peKOHCprKI_II/Iﬁ 00CTaHOBOK YCTBCPTUIHOI'O II€pUOaA. KiroueBass BO3MOXKHOCTh BapB —CO-
3aHUC HAa UX OCHOBC BAPBOXPOHOJIOT'UH. O)IHI/IM W3 THUIIOB BapB ABJISAIOTCA OMOTeHHbBIC WU
OMO-XEMOICHHEIC BapBhI. Onu OTKJIAABIBAOTCA B 03€pax € CC30HHBIMU 66CKI/ICHOpOI[HLIMI/I
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YCIIOBUSIMU B T'MIIOJIMMHHUOHE, U B CBOEM CTPOEHHMU OTPAXkArOT LIMKJ FOAOBOM MPOLYKTHB-
HOCTH BOAHBIX OpPraHu3MoB. Takoil THIl BapB SIBJISIETCSI CJIOXKHBIM JUIsl IIOCTPOEHHUS Bap-
BOXPHOJIOTMH, TaK KaK HENPEPHIBHBIE PUTMUYHBIE 3alIMCH YaCTO OCJIOKHAIOTCS XUaTycamH,
OTJIOKEHHEM HECKOJIbKMX CE30HHBIX Map 3a roj, OMoTypoauusmu.

PuTMHYHO-CIIONCTBIE OTIOKEHMS, MOX0XHE HAa OMOTeHHbIE BapBbl, ObUIM OOHApYKEH
B CTPOEHMHM JIOHHBIX OcaakoB 03. Kacmis, pacnonoxkenHoro B 30 kM K ceBepo-3anany OT
r. Cmonenck. O3epo HebobIoe (UIMHA OKOJIO 6 KM, IIMPHUHA 0 | KM), IpOTOYHOE, 00pa3o-
BaHO B pe3ysbTare AEATeIbHOCTH MOCIIEAHEro onefeHenus. KepHbl 03epHbIX 0CaaKoB ObUIN
MOJIy4YeHbl B X0/l 3UMHEro OypeHus MoauduuupoBaHHbIM Oypom JluBuHrcrona. O6as
JUIMHA [TOJyYeHHOM KOJOHKU — 17,5 M, B uHTepBajie nyouH 9,6—15,1 M o3epHble OTIIOKEHUS
PUTMHUYHO-CIIOUCTHIE.

Jlist Toro, 4yTOObI MOATBEPAUTH CE30HHBIN XapaKTep HAKOIJICHUS PUTMHUTOB U C yBe-
PEHHOCTBIO Ha3bIBaTh UX BapBaMH, BBIIIOJIHEHO KOMIUIEKCHOE UCCIIEIOBAHUE UX CTPYKTYPbI
u Bo3pacta. Llenb uccienoBaHus — yCTaHOBICHHE MEXaHU3MOB U Bo3pacTa (POpMHUPOBAHUS
PUTMUTOB U3 IOHHBIX OTIIOKEHUH 03epa Kacms, a Takke IoCTpoeHre BApBOXPOHOJIOTHH.

JlocTreHe Leau BKJIIOYAJIO HECKOJIBKO 3TanoB. 1. OmnpeneneHne MUKpPOCTPYKTYpPbI
PUTMHUTOB U MPEANOIIOKEHNE MEXaHU3MOB X 00pa3oBaHusl. 2. [logcyer puTMUTOB Py4HBIM
U aBTOMaTMYECKUM METOJaMM Mo MakpodororpadusM KepHOB, BKJIIOYAs HWHTEPIOISLUIO
JMaa3o0HOB C OTCYTCTBUEM PUTMUYHOM 3allMCH, W OLEHKA IOIPELIHOCTH IIOJCYETOB.
3. ComnocraBieHUe IOJIYYEHHBIX BapBOXPOHOJOTHUH C PaguOyINIEPOAHON MOJEIBIO BO3-
pacT-niryOuHa.

Jlnist Bceil ToIM MCCIeNyeMbIX OTJIOKEHUH yCTaHOBJIEHA OOIIas CTPYKTypa: CBETJIbIN
CJIOM TOIIMYHOM Napbl COCTOUT U3 KaJbLMTAa U CTBOPOK JAMAaTOMOBBIX BOIOPOCIEH (BECEH-
HE-JICTHUI), @ TEMHBIN CJIOM — OpraHO-MUHEPANIbHBINA AETPUT U TUATOMUT, B KOTOPBIX BCTpe-
qalTcs cepruueckre KOHKpEMH MUPUTA WU JAa)Ke UX Mpociou (oceHHe-3uMHUM). CHU3Y
BBEPX CJIOM YTOJIIAOTCS U YCIOKHSIOTCS 110 CTPOCHHUIO.

Pesynprar pydHoro nogcuera puTMHUTOB C YUYETOM OCPEIHEHUS TPEX MHANBUYAJIbHBIX
noacueroB —4745+325. Pesynbrar aBTOMaTH4ECKOT0 noacyeTa putMuToB —5119+197, uro
Ha 7,3 % Oosblie pe3ynbTara py4HOro rnojcueTa.

[IpuBs3biBas BapBOXPOHOJIOTHIO K CPEJHEMY BO3pacTy OKOHYAHUs BapBOHAKOIUICHUS
7388 Kkau. 1. H. (Hauasio oTcyera BapB Ha 9,6 M), onpe/iesieHO, YTO HAKOIUICHHs BapB HA4ajI0Ch
12 133+325 xan. . H. (OkoHYaHUe nojcdera Ha 15,1 m). B To ke Bpemsi, COrIacHO pajuo-
yIJIEPOIHONW MOJAEH, BO3PACT MOMAOIIBHI BapB Ha Iiyoune 15,1 M HaxoquTcs B JUana3zoHe
12 057-12 516 kan.n.H.

CooTHoleHne pe3yabTaToOB Pa3HbIX METOAOB NOATBEPKAACT FOAUYHBINA XapaKTep pPUT-
MHUTOB, TOYHOCTb BapBOXpoHosoruu B mnpezaenax 10% u coriacoBaHHOCTH Hadaja Bap-
BOHaKoIUIeHus B 03. Kacruig B nmozgHem apuace. Ha paznuums nojaydeHHBIX XPOHOJIOTHI
MOBJIMSAJIN TOTEHIMAJIBHOE YIPEBHEHHE OpraHudeckoro semectsa g 14C natupoBaHMs
Y HEIOCTAaTKU BapBHOM 3allMCH, TaKWe KaK HEYETKUE I'paHMIIbl BapB, AeGOopMalul U yKopa-
YMBaHUE KEPHOB.

Hccneoosanue gvinonneno npu noooepiicke PH®, npoexm Ne 23-77-10063.
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NNAENCTOLUEHOBASA AKTUBHOCTb PA3PbIBHbIX CTPYKTYP
IOro-3ANAAHOIroO ObPAMJIEHUA OHEMCKOI'O O3EPA MO
AEOOPMALIUAM B PEJIbE®DE U OTJIOXKEHUAX

C.B. leapee™ %, U.B. BoHdapw?, A.O. Koponéea? A.Jl. NypuHoe’

"UI" PAH, Mockea, shvarev@igras.ru, gurinov.artem@gmail.com
2U®3 PAH, Mockea, shvarev@ifz.ru, bond@ifz.ru, kao@ifz

JlomrHaHTOHN B penbede roro-3amnagHoi nepudepun Onexckoro ozepa sipisercs Llok-
IIMHCKAs TPAAA, BHITSHYTAs BIOJb €ro Mo0epexXbs B CEBEPO-3aaHOM HAlPaBJICHUHU, BO3BbI-
IIaroLIasics HaJl MOBEPXHOCTHIO 03epa Ha 120—160 M, cnoxenHast rabopo-auadazamu. bonee
60 net Ha3aj ycTymbl, 00paMIIsSIoIIMe TPpsAay ObUTH UICHTU(UIUMPOBAHBI KaK IPUPa3IOMHbIE
HEOTEeKTOHMYECKHe oOpa3oBanus [bucks,1961], Bxomsiiye B ceTh HOBEHUIINX PA3IOMOB,
00pa3yIoIuX 3€Ch OPTOTOHAIBHYIO CUCTEMY U3 MponoibHbIX (C3 mpocTupaHus) U morme-
peunbix (CB) pa3pbIBOB, CErMEHTUPYIOLIMX TPsiy Ha OTAeNbHbIEe (hparMeHTsl [bucks u ap.,
1971]. dnsg ycTymnmoB XapakTepHO HAJIMYUE CBEKUX IMOCTICIHUKOBBIX TPELIMH, 0OBaJOB,
pacmenenuii [Shvarev, 2018]. B ocagkax HU3K0# 03epHOI Teppachl TOJIOIEHOBOTO BO3pacTa
ObUIM OOHAPYKEHBI CJIEAbl Pa3KUKEHUS B BUJE TMIPOIAKKOIUTOB [3bIKOB, 1991], a Taxxke
romoreHu3anuu u Quounausanuu [Shvarev, 2018], 4To B COBOKYIHOCTH CBHUAETEIHCTBY-
€T O NOCTJIECAHUKOBOM, BKJIIOUas I'OJIOLEH, CEMCMOTEKTOHMYECKON aKTMBU3ALMH, BO3PAcT
KoTopoit noarepskaaercs ganubiMu OCJI u '“C-natupoBanus, oKa3aBUIMX IEPHOJ CeMc-
Muyeckux BoznerctBuil 4,5—4,1 Teic.n.H. [LlIBapeB, Hukonos, 2022]. ITo coBokynHoCcTH
MOP(OTEKTOHUUECKUX U MATe0CEHCMUYECKUX TaHHBIX OINPEENIEHO, YTO BOJIb MOOEPEKbs
OHeXCKOro 03epa pacrosyiaracTcs I0KHOE 3aMbIKaHME OJHOIO M3 KPYIHEHIINX celcMo-
nuHeaMeHTOB Bocrtounoit @enHockanauu — BorroBaapa-3anagHo-Onexckoro [HukoHOB,
[IBapes, 2015; Huxonaesa u ap., 2022]. KoMIuIeKkCHbIE HCCIEN0BAaHUSA Pa3phIBHBIX CTPYK-
TYp, IPOBE/IEHHBIE C UCIOJIb30BAHUEM MOP(OTEKTOHNYECKHX, TEKTOHOPU3NUECKUX U Te0-
¢u3nueckux MeTo 0B (reopasapHoe npoduaMpoBaHue B Mpejesiax TeppacoBOro KOMILIEKCa
U TpUOPEXKHOM aKBATOPHM) MO3BOJIMIM YCTAHOBUTH OCHOBHBIE NMapaMeTpbl U KHHEMATHKY
HapyLIEeHUH B CKaJbHBIX MOpPOJaX, COMOCTaBUTh HAPYLICHUs B (YHIAMEHTE U B PBIXJIbIX
OTJIOKEHUSAX. YCTAaHOBJIEHO, YTO HOBEHIINE HAPYLIEHHs] B UX OPTOIOHAJIBHOM COYJICHEHUH
OIpeNeNISIIOT OCHOBHBIE 4YepThl penbeda OeperoBoil 30HBI: MPOAOJIbHAs CTYNEHYAaTOCTh
CKaJIbHBIX YCTYIIOB, CONPSDKEHHBIX C T€ppacami, MOIEpeuHble rpabeHbl, yHACIEJOBaHHbIC
YCTbEBBIMU Y4aCTKaMH PEK, MONEpeyHble Pa3phIBbl BOJOpa3enoB u mnp. B moponax ¢yn-
JaMEHTa JOMHUHUPOBAaHUE Pa3pbIBHBIX HapyueHuil nByx cucreM — CB u C3 npoctupanus,
pEaNM30BaHO B CIBUIOBBIX CMELIEHUSX, NEPUOAUUECKH MEHSABUIMX 3HAK [P CMEHE OIS
HalpsDKEHUHM, COOTBETCTBYIOIIUX MopdocTpykType HIOKIIMHCKON Ipsabl U OTpakarolmx
JMHAMUKY €€ CeTMEHTOB. B akBaTopuu o3epa reopagapHbeIM IpopHINPOBaHUEM IPOCIIEKEH
IIPUPA3JIOMHBIN YCTYII, CBA3aHHBIN C aKTUBU3aLMeld OJHOW M3 BeTBeHl 3anagHo-OHEXCKOU
pas3ioMHOM 30HBI. B 30He ycTyna TpaHcOpMUpOBaH MOKPOB YETBEPTUUHBIX OTIOKEHHH,
a TaKXKe Pe3KO M3MEHSETCs Te0panOoIOKAllMOHHAs BOJTHOBAsl KapTuHa (HabmonatoTes aug-
parupoBaHHbIE BOJIHBI), YTO CBUIETEIILCTBYET 00 MHTEHCUBHOM pa3Ipo0IeHHOCTH KOPEHHBIX
nopoa. Ha npubpexHoil TeppUTOpUU ¢ MOMOILIBbIO I'eopajiapa BBISIBIECHBl MalOAMIUIUTY/I-
Hble HapyLIEHHUs, ONPEeIIAIONINe YCTyNbl B KpoBie (yHaamenTa. CMeleHus ropu30HTOB
TEPPACOBBIX OTJIOKEHUH, YCTYIIbl B KPOBJIE CKaJIBHOIO LIOKOJISl, COOTHOCUMBIE C yCTyllaMHu
IIOBEPXHOCTHU, CBUJIETENILCTBYIOT O HECKOJIBKHMX AMM30/1aX SMUT€HETHYECKUX JehopMaLnii.
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COBPEMEHHOE COCTOAHUE U NEPCMNEKTUBbI YNTYYLWUEHUA
CTPATUTPAOUYECKON U3YYEHHOCTU YETBEPTUYHbIX
OT/NIOXKEHUIN CEBEPO-BOCTOKA POCCUI

C./[. leedoes, A.B. Bapmoea

WHemumym KapnuHckozo, CaHkm-[lemepbype, Sergey Shvedov@karpinskyinstitute.ru

Crparurpaduyeckyro n3ydeHHOCTb kBaprepa CeBepo-BocToka ciienyer npusHaTh Kpaii-
HE HEYNOBIETBOPUTEIIBHOM M Hauxyaulen u3 Bcex teppuropuid Poccun. Pasposnennsie
YUYACTKH, JUJIsl KOTOPBIX MMEIOTCSl PErMOHAJIbHBIE CTpaTUrpapUuecKue CXeMbl, MOKPHIBAIOT
IIPUMEPHO MOJOBUHY TEPPUTOPHM; MEXKIY STUMHM YYacTKaMHU CTpaTUrpauyecKue cXembl
OTCYTCTBYIOT. DTU CXeMbI He U3MEHsIHNCh ¢ 1982 1., x0T 00beM KBapTepa 3a 3TO BpeMs yBe-
JIMYUIICS BTPOE, a AETAIbHOCTD PACWIEHEHHSI CPEJHETO U HUYKHETO 3BEHbEB HEOIUIEHCTOLIEHA
YBEJIMUWIIACH C YETBIPEX [0 LIECTU U C ABYX /10 BOCBMU CTYIIEHEN COOTBETCTBEHHO.

[Tnoxas crparurpaduyeckas U3yu4eHHOCTh — IPUUMHA YCTApeIOCTH U HETOYHOCTH Ce-
puitnbix sereny CJI). Hacto paznomaciitadbusie CJI oHON TeppUTOPUH TPOTHUBOPEUAT IPYT
apyry, a Hekotopele CJI BooO11Ie HE UMEIOT CXeM CTPYKTYPHO-(haluaibHOro pailoHUpOBaHUS
COP). Bee 310 cyIiecTBEHHO 3aTpyAHAET KapTUPOBaHKWE YETBEPTUUHBIX OTIIOKeHUH. [Ipen-
Jaraemble 10 pe3yJbratam KaptupoBaHus fonoiaHeHus CJI He myOiuKyroTcs Ha oAb
HOM caiite https://slegends.vsegei.ru/), mo3TOMy OHM HE YUUTBIBAIOTCS MPH MPOBEICHUU
JanpHeHIuX paldoT, XOTsS HEKOTOpbIe JOMOJHEHMs Mpejylarajluch HeonHokpaTHo. Kpome
Toro, Hekotopsle aonoiHeHus: CJI ci1abo 0OOCHOBaHBI, OJHAKO MX KPUTHYECKAas OIICHKa
IIPOBOJIUTCSL PENKO.

IIpu 5TOM HE NPEANPUHUMAETCS HUKAKUX IOMBITOK IO MCIPABIEHUIO TEKYLIETO I10JIO0-
XKeHus 1en, 6onee Toro, Ha cxeme COP kBaprepa Poccun 20182023 rr.rpaHuiibl peruo-
HaJlbHBIX cTparurpadpuueckux cxem Cesepo-Bocroka 1982 r naHbl ¢ 3aMETHBIMU HCKaXKe-
HusMH. OIHaKO Hayasno paboT 10 MOHUTOPUHTY I€0J0OrMYECKUX KapT JaeT HIAHC YIy4dlIUTh
Ty cutyauuto. Ilpencrasnsercs nenecoodpa3HbiM chopMHpPOBaTh pabouyyro TpyIy IO
crparurpaguu kBaprepa CeBepo-BocToka U3 crienuaircToB MO MOHUTOPUHTY M T'€0JIOTOB,
HEINOCPEJCTBEHHO 3aHMMAIOIIUXCsl KapTupoBaHueM. Ha HauanbHOM 3Tare rpynmna Jo/pKHA
cocTaBuTh eaunyto 11t Bcero CeBepo-Boctoka cxemy COP, rpanutisl obiaacteil 1 30H KOTO-
poii B asibHEIIeM yxe He OyayT U3MEHAThCA. Briienenue TakcoHOB 0osiee HU3KOro paHra
MOYKHO OCTaBUTb Ha YCMOTPEHHUE aBTOPOB BHOBb cocTaBisieMblx CJI u kapr.

Ha ocnose 310i1 COP cnenyer nposectu pesusuto Bcex CJI i ycTpaHEeHUs BbIsB-
AeHHbIX omun6OoK u yBs3ku CJI mexny coboit. B o6HoBiIeHHBIX CJI U1 KakI0i CTPYKTYp-
HO-(haragbHON 30HBI HA OCHOBE MMEIOLIUXCS CTPATUrpauuecKUX CXeM CO3/1aeTCsl CBOS
peruoHasnbHas cTparurpaduueckas mkana. s 30H, B KOTOPBIX CTPATUTpaPUUECKUE CXEMBI
paHee He COCTaBIISUIMCh, PEKOMEHJIYeTCSl OIPAaHUUUTBCS OOLIEeH MIKaJloi, a pernoHaIbHYIO
LIKaJly COCTaBIATh B XOJI€ MOCHEeAyIomuX padot. B nanpHeleM 3agaun pabodeid Tpymnmbl
COCTOSIT B PAaCCMOTPEHUU npejuiaracMelx aonoaHeHuil B CJI U yTOYHEHMH perMOoHaJIbHBIX
cTparurpaguieckux mkaia. OnoOpeHHble U3MEHEHHUs ClleAyeT oneparuBHO BHOCUTh B CJI,
HaxO[ILIMECs] B OTKPBITOM JOCTyIE. Tak k€ ONEepaTUBHO IO pe3yibTaTaM KapTHPOBaHMS
B Maciurabde 1:200 000 nomkHbI KOppeKTUpoBaThest KapThl Maciurada 1:1000 000.

B mutanbl paboT 10 KapTUpOBaHMIO YeTBEPTUUHBIX oTioxkeHni CeBepo-BocToka HeoO-
XOIUMO BKJIIOYATh 3aJlauydl MO CTpaTUrpauuyeckoMy M3yuYeHHIO KBapTepa, B MEpBYIO Oye-
penb — 0 YTOYHEHHIO KOJIMYECTBA U BO3pAacTa OJIEIEHEHUI U TPAaHCTPECCHUI, YTO IIO3BOJIUT
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pacuJIeHUTh HUKHUM U CPEIHUN HEOIUIEHCTOLIEH B COOTBETCTBUM ¢ pemeHussMu MCK, BbI-
JIeTIUTh HOBBIE TOPU30OHTHI U CBUTHI M OIKMCATh UX CTPATOTUIIBL. BecbMa jxesaTenbHo, 4TOObI
B PELICHUH 3TUX MPUKIIAAHBIX 3aja4 IPUHUMAJ ydyacTue otaea reomopdonorun Muctutyra
Kapnuuckoro a Taxxe aHaJOTHYHBIE CTPYKTYPbI APYTHX HayYHBIX MHCTUTYTOB).

M3YHYEHUE KOHYCOB BbIHOCA JOHA U KYBAHU
KAK OCHOBA CENCMOCTPATUIPA®UYECKOIO PACHJIEHEHUA
YETBEPTUYHOIO PA3PE3A NMYBOKOBOAHON YACTU
YEPHOIO MOPA

A.A. llelikos, C. K. LlenbmuH2

AO «tOxxmopeaeornozusi», [eneHdxuk, SheikovAA@rusgeology.ru, SheltingSK@rusgeology.ru

Ha 3aceganun Kpemmckoit PMCK 20,12.2024 r. paccMOTpeH M PEKOMEHIOBAH MJs
npeacTaBieHus K paccmorpenuto Ha bropo MCK orpenakrupoBaHHbIM Bapuant Peruo-
HAJIBHOW cTpaTturpaguueckoil cxeMbl YeTBEpTHUHBIX OTiIoXkeHUH KppiMa (yTBepkaeHa Ha
45 nnenyme MCK Poccuu B 2025 1). B cxemy BKJIIOUYE€HBI IOATOTOBJICHHBIE CIIELIMAINCTA-
mu AO «IOxmopreosiorus» paszeibl, OTHOCSIINUECS K y4acTKaM akBaTopuu YEpHoro Mops
B rpanunax KpeiMmckoii cepun snuctoB 'K 200, paspaboraHHble Ha OCHOBAaHUU PE3YJIbTa-
TOB Ie0J0ru4eckoro kapruposanus Ha aucrax L-36-XXVII, L-36-XXVIII n L-36-XXXYV,
L-36-XXXVI

OcHOBBIBasACH Ha JaHHBIX OypeHus: CKBaXXUHBI Mapus — 1, BCKpbIBLIEH Ha ypOBHE OIOp-
HOTO TOpU30HTa B KpoBIIt0 MIMoLeHa, FOpu30HT B MHTEepIpeTupyeTcs Kak 1o01IBa Y€TBEp-
TUYHBIX OTJIOKEHUH [TyOOKOBOJHOM BIaJMHBI, BKIIIOUAsl OTIIOKEHHS refla3usl.

Boigenenue B celicMUYECKHX pa3pe3ax HEOIUICHCTOLIEHOBOM 4YacTH TONIM KBapTepa
OCHOBBIBAETCSl HAa IIPOCIEKUBAHUM OIIOPHOIO celicMoropusoHTta b, mpoxozsdiero B mnouo-
mBe KoHyca BbiHOca Jlona-Ky6anu. OTiioxkeHus celCMOTONIIM 3ajerarolield BbIllIe TOpH-
30HTa b BCkpbIThl B ckBaxkuHe DSDP 379. I'opuszont b Ha npodwmiisix B pailoHe CKBaKUHBI
Koppenupyetcst Ha Bpemenu 0,7 ¢ moa 1HoM (okosio 644 M), B 20 M HUXKe 320051 CKBaKUHBI,
KOTOpasi HE BBIILIA U3 HEoIUlelcTolieHa. Bo3pacT omiokeHui BEpXHEN 4acTu paspesa ceil-
CMOKOMILIeKca B-b, 3aierarommx Hue ropusoHTa b, ompezneneH Ha OCHOBaHMM JAHHBIX
(ayHUCTUUECKUX OIpeJesIeHUI: TINHBI, OTOOpaHHBIE HAa Y4acTKaX BBIXOJOB OTJIOXKEHUH
ceiicmokommiekca B-b B TyarncuHckoM mporube oTHeCeHb! K HO0IUIEHCTOLEHY (amIiepoHy)
[AugpeeB B.M., 1999].

Crparurpaduyeckoe pacujeHEHUE pa3pe3a HeoIUIeHCTOoleHa B akBaropuu YEpHoro
MOpsI OCHOBBIBAETCS Ha MPUMEHEHUH KIIMMaTocTpaTurpadpuueckoro metona. CeiicMocTpaTu-
rpaduueckoe pacuieHeHHE OTIIOKEHUI KOHyca BbIHOCA JIoHA, BBIITOJHEHHOE HA OCHOBaHUU
aHanM3a ceiicMuueckux paspe3os OI'T, monmy4eHHBIX IPU BBIOJIHEHNUHU T'€0JIOT0CHEMOYHBIX
pabor Ha mucrax L-36-XXXV, -XXXVI, obecnieunsio BBIIEICHUE CEPHUH CEHCMOTOIIII,
OTBEUAIOLIUX CTPATUTpapUUeCcKUM HAATOPU30HTAM (KIMMAaTOpPUTMaM) HEOIUICHCTOICHA.
OT KOHYCa Ha MOTHOXKUU MAaTEPUKOBOTO CKJIOHA U B ITyOOKOBO/IHOM KOTJIOBHUHE MPOCIIEKEHBI
onopHble celicMoropu3oHTsl A, Al-A4. Ha ocHoBaHuu conocrasieHus ¢ paspesamu OI'T,
OIIOpHBIE TOPU30HTHI Koppenupytores B marepuanax HCAIL CeiicmodanuansHblii aHaIu3
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paspe3zoB HCAII no3Boawil JONOJHUTENBHO PACWIEHUTh CEHCMOKOMIUIEKCHl U BBIACIUTH
CEHCMOITOIKOMIUIEKCHI COOTBETCTBYIOIIUE KIMMAaTUYECKUM IIOJyPUTMaM HEOILICHCTOLICHA.

ITo obnuky celicmo3anucu Ha marepuanax HCAII B pa3spese celicMONOAKOMITIEKCOB
BBIJICJICHBl M 3aKapTHPOBaHbI celicMocTparurpaduueckue moapasesieHus, COOTBETCTBYIO-
1Me cTparurpado-reHeTH4eCKUM Mopa3IeIeHUsIM HeOoIIeHCToIleHa (MOpCKue Heenoun ibl,
MOpCKHUE TYpOUIUTHI (aly pycell U MPUPYCIOBBIX BAJOB MOABOIHBIX JOJIHH, (haruu oca-
JIOUYHBIX BOJIH, OIIOJI3HEBBIE (hallui MOPCKOTO JEKIUBUS U JIp.).

Jluteparypa

1. Auopees B. M., Bypvinouna JI. B., Topuixos A. C., Llenvmune C. K. ®ayHUCTHYECKas XapaKTEPUCTHKA He-
OTeH-YeTBEPTHYHBIX OTI0KeHHH TyarcuHckoro mporuda ¥ BO3pacT MaTepHKOBOTO CKJIOHA // Marepuaisl

IO0uneitHo# koH(pepenmn «Teopus U MpakTHKa MOPCKHUX T'€0JIOro-reo(u3nIecKix HccienoBanniny. [e-
nenmxuk, 1999. C. 122-124.

YTOYHEHUE CTPYKTYPHO-OALUAJIbHOIO PANOHUPOBAHUA
IWENb®A ANA NEFEHAbI KPbIMCKOW CEPUUN TK-200

C.K. lWenbmuHe, A. A. Lllelikos

AO «rOxmopzeonozusi», [eneHdxuk, SheltingSK@rusgeology.ru, SheikovAA@rusgeology.ru

Jlist Mopckoii yacTu 1ucToB KpbIMCKOHM cepum cXeMbl reoMOP(OIOrUYeCcKOro paioHu-
pOBaHUs MpescTaBieHbl B u3aanHoM Jucte L-36 — Cumdeponons (K-36) 'K 1000 (2019)
n B u3ganHoi 'K nHa cesepHoli wactu YepHoro m 3amagHoil 4acTu A30BCKOTO MOpeEi
Mmacmrabda 1:500 000 (2011). CrpykrypHO-reoMop(ooruueckue 0COOEHHOCTH CTPOCHUS
KpeiMckoro nomyoctpoBa U puiIeraroIux aksaropuii Yepaoro u A30BCKoro Mopeii npeuo-
Ipeaemii MHOT0oOpa3ue cTpaTurpado-reHeTHYeCKUX TUIIOB YETBEPTUUHBIX (M CBSI3aHHBIX
C HUMHU BEPXHEIUIMOLEHOBBIX) 00pa30BaHUN PErMOHa, U HAILIM OTPa)XCHUE Ha BXOASALIMX
B cocraB koMmIuiekToB 'K cxemax crpykrypHO-(paumansHoro paiionuposanusi (CCOP).
Ha cxeme u3 cocraa I'K 1000, ¢ yueTom resepanu3anuy OIPUMEHHUTEIbHO K MaciuTady,
B IIpelenax MpoBUHIMM BrnaguH YepHOro m A30BCKOrO MOPEH BBIAEIAIOTCSA NOAIPOBUH-
1us menb(oBbIX paBHUH ¢ paiioHamu Ceepo-3amnagHoro, KOKHOKpBIMCKOrO U A30BCKOTO
nienabga; NOANPOBUHIUS KOHTUHEHTAJIbHOIO CKJIOHA M MOAHOXUS, HMOANPOBUHIMS TI1y0o-
koBogHOM paBHUHBL. Ha cxeme u3 coctaBa ['K 500, B rpanunax C®3 menbda BeIASISIIOTCS
non3oHel Kapkunurcko-CeBepouepHomopckasi, [lynalicko-Kanamurckas, FOxxHOKppIMCKas,
Kepuencko-TamaHnckast 1 A30BcKoro mesnbga. 30Ha KOHTUHEHTAJIBHOTO CKJIOHA U MTOJHOXKUS
pazzneinsercs Ha 3ananHo-UYepHoMmopcekyro, Kpemvckyro u Kepuencko-TamaHCKyr0 IOJ30HBI.

B pamkax paGoT mo moAroTroBKe K M3AAHUIO BKIIOYAIOIIUX OOLIMPHBIE YYAaCTKU MpPU-
OpexxHbIX MOpcKuX akBatopuil aucToB L-36-XXXV, L-36-XXXVI (FOxnas momanp)
I'K 200 u reonoruueckoir cbeMKu Mopckoi yactu auctoB L-36-XXVII, L-36-XXVIII (3a-
a/iHas II0IIa/(b) BO3HUKIIA HEOOXOIUMOCTh JIOTIOJIHEHHS CYIIECTBYIOIUX pabOunX Bepcuit
Jlerennpl KpeiMcko#t cepun JncToB 1'0CYnapcTBEHHON reonoruueckoil kaprel Poccuiickoit
®enepanuu mMacmtada 1:200 000 (BToporo moxosieHust) [He yTBEPKACHHOM|. YUuThIBas TO,
YTO T€0JIOTHYECKOE KAPTUPOBAHUE MOPCKOM YaCTH JIMCTOB BBIIOJIHAETCS BIEPBBIE U TO, YTO
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re0JIOroCheMOYHbIE PabOTHI B HACTOAIIEE BpeMs IPOIOIKAIOTCS, pa3neibl JlereH sl hopmu-
pyeTcs o Mepe 3aBeplIeHHs padOT HA OTJENbHBIX JTUCTAX.

[Ipy BBINOJIHEHMM TIE€0JIOTOCHEMOUYHBIX paboT B mpeaenax JUCToB L-36-XXXV,
L-36-XXXVI (FOxHnast miomianb) Ha OCHOBAaHWU aHaIW3a aHHBIX CEMCMOpPa3BEAKH, MPe-
JOXKEHA CXeMa CTPYKTYPHO-reoMOp(OJOTHYECKOr0 palOHUPOBAHUS, COIVIACHO KOTOPOMH
B IPaHULAX pallOHA KOHTMHEHTAJIBHOI'O CKJIOHA U MOJAHOXKHS BBIJCIIEHBI IMOAPANOHBI MaTe-
PUKOBOI'O CKJIOHA, ITOJHOXHUSI MATEPUKOBOIO CKJIIOHA, KOHYca BblHOCca JloHa. B cooTBeTcTBUM
C MpPENIOKEHHBIMH YTOUHEHUSIMU CXEMbI CTPYKTYpPHO-T€OMOP(}OIOruuecKoro pailOHUpO-
BaHUS, BO3HUKIIA HEOOXOJMMOCTh YTOYHEHHSI TIOJIOKEHUS TPAHMI] CXEMbl CTPYKTYypHO-(a-
LHAAJIIBHOTO PalilOHMPOBAHUS AKBAaTOPHUM, HA KOTOPOM BBIJAEIEHBI MOJA30HBI MaTE€PUKOBOIO
CKJIOHA, IIOJHOKUSI MAaTEPUKOBOIO CKJIOHA, KOHyca BbiHOCA J[OHA.

[Ipy BBINONHEHHWH TEOJOTOCHEMOUYHBIX paboT B mpenenax JguctoB L-36-XXVII,
L-36-XXVIII (3anagHast miiomia/is), Ha OCHOBAHUH aHAI3a JAHHBIX CEMCMOpa3BeIKHU, IPEIo-
KEHa CXeMa CTPYKTYpPHO-TeoMOpP(OI0rn4ecKoro paloOHUPOBAaHUS, COINIACHO KOTOPOM y4acTOK
menabda oT M. XepcoHec 10 M. YpeT oTHocuTcs K obnactu FOxxHokpbiMcko-Kamamurckoro
menba. [Tpu Takom nenennu, auct L-36-XXVIII nenukom nexxut B oomactu FOKHOKpPBIM-
cko-Knanamurckoro mensga, a Ha nucte L-36-XXVII k aToit obnactu menbha OTHOCUTCS
45 % nnomamu aucta (okono 2611 km?), k o6mactu FOxuHO0OepexHo-Kanamurckoro menbda —
30% ot mowaay jucrta. [loanpoBUHLIKMA MaTEPUKOBOIO CKJIOHA 3aHUMAET 25 % miomaim.

O BO3PACTE KOPYEBCKUX OTJIOXKEHUN
N CTPATUTPAOUNYECKOM PACYNIEHEHW HAPEBCKOI'O FOPU30OHTA

A.B. llludnosckas, T.b. Pbinioea

UHemumym npupodonons3osaHusi HAH benapycu, MuHck, anne.shidlovska@gmail.com

B crparurpaduu cpennero mieiicrouena benapycu 10 HacTOSIIEro BpeMEHU OCTAaeTCs
JUCKYCCHOHHBIM BOIIPOC O IIPABOMEPHOCTH BBIJIEJIIEHHS B COCTaBE HAPEBCKOTO JIEJHUKOBOTO
ropu30HTa (OTBEYAET JOHCKOMY B cXeMax KBaprepa Poccun) Tpex moaropu3oHTOB: IBYX J€/-
HUKOBBIX (HOBOTPYACKHUH U SICENBbIANHCKHUNA) U MEXIIEAHUKOBOTO KOPUYEBCKOTO MEXAY HUMH
[Ctparurpaduyeckue cxemsl..., 2010].

N3HauanbHO KOPYEBCKHE OTIIOKEHMS OBLIM OTHECEHBI K MEXKIIEIHUKOBBIO, KOTOPOMY
ceifuac COOTBETCTBYET MOTMJIEBCKHMI MOATOPU30HT OEIOBEKCKOTO TOPU30HTA IIeiicToleHa
benapycu (KkoHaXOBCKHUiI1 HOATOPU30HT MYYKAaIICKOT0 TOpH30HTa Iuieiicronena Poccun). Mue-
HHE 0 OoJiee IpeBHEM BO3PACTE 3TUX aKKyMYJISILIMI ObLIO BHICKA3aHO M03/IHEE U OCHOBBIBACTCS
PEeUMYIIECTBEHHO Ha JAHHBIX 0 MUKpOTeppHodayHe U MaTepHrajiax MajaeoKapnoIorndecKux
ucclieloBaHui. Matepuaiisl ske NaIMHOIOTMYECKUX UCCIIE0BAaHUI CBUIETENBCTBYIOT O IIPAK-
TUYECKH IIOJTHON UAEHTUYHOCTH CIIOPOBO-IIBLIBLIEBBIX AUArPaMM KOPUEBCKUX U MOTHIIEBCKUX
OTJIO’KEHUH, UTO, B CBOKO OUEPEb, TI03BOJISIET YBEPEHHO KOPPEIUPOBATh CPAaBHUBAEMBIE CTpa-
TOHBI KaK MEX/1y COOOH, TaKk U C OJHOBO3PACTHBIMH OTIOKEHUSIMH Ha TEPPUTOPHSIX APYTUX
peruonos [[lInnosckas, Peinosa, 2024 u np.]. Cienyet OTMETUTB TaKKe, YTO IT'€0JIOTHYECKOE
CTPOEHHUE CTPATOTUIIMYECKOTO Pa3pe3a BECbMa CI0KHOE, HE UCKIIIOYEHO, YTO MEXKIIEHUKO-
Basl TOJILA SBJSETCA YAaCThIO OTTOPXKEHIIA, U B OHOW cTpaturpapuueckon Mmo3uuu MOryT
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3ajieraTb MOPOJIbI Pa3HBIX BO3PACTOB. B MHBIX MECTOHAXOXICHUSAX KOPYEBCKHE OTIOKECHUS
3aJIeraroT, Cy/is 10 BCEMY, Ha TOM e MOpEHe, UTO U OEJIOBEKCKHE.

SlcenbAMHCKUI JIGAHUKOBBIN TOPU30HT (HbIHE — MOATOPU30HT) OBLT BBIAEICH BCIE] 3a
KOpPUEBCKUM Ha toro-3anaje bemapycu. ®nopa U3 MoACTUIAIOMIUX €ro OTIOKEHUM, U3Ha-
YaJbHO ONpeeeHHasl KaK KOpUeBCKasi, OKaszajach sorueiicronenoBoi. K HoBorpyackomy
MIOJITOPU30HTY OTHOCSTCS, B OCHOBHOM, JIMIIIb MOPEHBI, TOACTUIIAIOLINE KOPUYEBCKUE MEXK-
JIETHUKOBBIE OTJIOXKEHUs B pa3pe3ax psijia CKBaKUH. [Ipu 3TOM MO reosIorn4eckiuM JaHHbIM
OoJiee IBYX THICSAY Pa3pe30B YCTAHOBIEHO, YTO HA TeppUTOpuu benapycu BbIIENIAIOTCS OT-
JIO)KEHUS TOJIBKO YEThIPEX KPYMHBIX IISLMOCEIMMEHTALMOHHBIX KOMIUIEKCOB: HApPEBCKHIA,
Oepe3uHCKHi, MpUIATCKUui 1 moo3epckuil [Karabanov et al., 2006].

Takum 006pa3oM, sAcenbIUHCKUNA, KOPUEBCKUI U HOBOIPY/ICKUI ITOJrOPU30HTHI Ipe/iara-
€TCsl UICKJIIOUUTh U3 COCTaBa HAPEBCKOI'O TOPU30HTA IielicToleHa benapycu, a oTioxeHus,
OTHECEHHbIE K KOPYEBCKOMY, BKIIIOUUTH B COCTAB MOT'MJIEBCKOTO TIOATOPU30HTA OEI0BEKCKO-
r'o TOPU30HTA.
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HOBbIE AAHHDBIE MO NCTOPUWU HEBbI: KOHEL, ANCKYCCUN!?

M. B. Wumoe’, 0. C. Buck3?, B. N. [lydaHoea’, M. B. PyuykuH*,
WU.B. Cymapeea’, P.C. LLlyxeocmoe®

" Mihcmumym KaprniuHckoz2o, CaHkm-lTemepbypa
2Criery, Cankm-lemep6bypa
SUD3 PAH, Mocksa
4 MiHemumym aeoepacgpuu u 2eonoauu, patigpceansd, MepmaHus
SUI" PAH, Mocksea

Korna u xak obpazoBanach p. HeBa? DToT cTapeiiiinii BOnpoc OTEYECTBEHHOM YeTBep-
TUYHOM reosioruu Obl1 noctasieH A. A. MHoctpanuesBsiM B 1882 1. IlepBblil oTBET Ha Hero
npemoxui I Jle-T'eep B 1893 r: ona oOpa3oBanack rpu NpopbiBe BOJ TPAHCIPECCUPYIOLIETO
Jlapoxckoro o3epa uepes nepereek Mex1y p. Mra, kotopas Torja, ako0sbl, Briaaaia B Jlagory
u p. TocHa, BnagaBieil B @UHCKUIN 3aIMB; 10 3TOTO CTOK ITPOMCXOANI Yepe3 LEHTPAIbHYIO
yacth Kapenbckoro nepemeiika. I[IpuunHo# TpaHcrpeccuu OH CUUTAI MEPEKOC KOTIOBUHBI
JlamoxcKOro o3epa u3-3a HepaBHOMEPHOTO IISILIMOM30CTaTUYECKOTO MOHATHS. DTy MOJIEINb
yrounu 0. Aiinumo (1915): mpuunHO#i 03epHOI TpaHCTpeccuu (OH Ha3Ball ee JIaJ0KCKOM) ObLT
HE NIepeKoC KOTJIOBHHBI, a MOAHATHE Mopora ctoka Ha KapenbckoM neperneiike, a Hesa o0paso-
BaJIach BO BTOPOM ThIC. 710 H.3. Monens [le-I'eepa— Aiinno Halluia HEKOTOpbIE OATBEP K ACHUS
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U cTaJa noyTH odenpunaToi, xots euie K. K. MapkoB cuuran, uto Hesa «...cymecTBoBana
3aJ10JITO JI0 JaI0KCKOM TpaHcrpeccun» (MapkoB u ap., 1934, c. 99), a ennHCTBEHHOE «JI0Ka-
3aTelIbCTBOY» €€ MPOPbIBAa — U3BECTHBIN ¢ Hadasa XX B. pa3pe3 B Hesckom Jlecomapke.

B 2017-2022 rr. Obl1111 0OHApYKEHBI IEPBbIE I'€0TOTNUECKUE CBUIETEILCTBAMHU CYIIIECTBO-
BaHUs apeBHE HeBckoit (hmroBuanbHON cucTembr; s Hux nonydensl 19 OCJI- u 814C-na-
TUPOBOK. B pe3ynprare yCTaHOBJIEHO ClELyIOIIEE:

1. B cpennem u BepxHeM TedeHnn HeBbl Ha mpoTshkeHnu 18 kM Bblie 0a3aibHOTO TUILIA
OCTAIIKOBCKOT'O OJIEICHEHUS IIPOCIICKUBAIOTCS 0CA0UHBIE MOCIE0BATEIbHOCTH, (PUKCUPY-
IOlIMe TpH 3Tana pa3BuTus Hesckoil guroBuanbHoi cuctemsl. [lepBelii, CBS3aH CO CITyCKOM
Hegsckoro nonnpyanoro o3epa okoio 15,0 TeIC. Kajl. JeT; BTOPO — ¢ (PUHAIBHBIM JPEHaKOM
BanTuiickoro j1eJHUKOBOTrO 03epa Ha pyOeske IIeHCTOIIeHa — FOJIONeHA, KOI/la Ha BCEM Ipo-
TsSDKeHUM pyciia HeBel mpousonuio nepeyniyOieHue TalbBera HIKe COBPEMEHHOTO YPOBHS
MOpsI 1, TT03/IHETr0JIOLIEHOBBIH, CBA3aHHBIN € J1aJI0KCKOM TpaHcrpeccueil; crok no Hese Obu1
HENPEPBIBHBIM Ha NPOTSHKEHUU BCErO TOJIOLEHA.

2. Cyas no nedopmanusM OJHOBO3PACTHBIX TPAHCTPECCUBHBIX/PErPECCUBHBIX KOH-
TAKTOB W/WJIMA OTYETIIMBOM JHAXPOHHOCTU ATUX KOHTAKTOB HA OJMHAKOBBIX BBICOTHBIX OT-
METKaX, PalioH CpEeIHEro U BepxHero TedeHust HeBbl ucnbitan 3a nocnennue 4,5 Thic. Kadl.
JIET OIlyCKaHUE aMIUINTYy0M He MeHee 5,0 M; 9TO OIyCKaHME CTaJl0 MPUYMHON 3aBEPLICHUS
JaJ10’KCKOM TPAHCTPECCUMU.

3. B cpenneM teuenun HeBbl, B TOM uncie Ha runoreTuueckoM Mruncko-TocHeHCKoM
BOJIOpa3/iene, Ha MpOTsDKeHUMM 21 KM MpociexuBaroTcs (parMeHTbl Teppachl OTHOCH-
TEIBbHON BBICOTON 3—4 M ¢ BO3pacTOM OKOJIO 6,6 ThIC. KaJl. JIET, CBA3aHHON C MOJIIOPOM BO
BpeMs JIMTOPHHOBOI TpaHCIPECCHM, TO €CTh OHA IIPOHHUKAJIA B YK€ CYLIECTBYIOLIEE PYCIIO
Mexay Mroui u TocHoii; cymiectBoBanre HeBbl BO Bpems JINTOPUHOBOM TpaHCIPECCUM T1O/I-
TBEpKAaeTcs U JaHHbIMU ¢ Tepputopun Cankr-IlerepOypra.

4. Cyns o Bo3pacTty norpeOeHHbIX [T0YB M MOMMEHHBIX TUTTUH B pa3pesax Ilerporpan-
CKOHM CTOpOHBI, (POPMUpPOBaHHME AKKYMYJISITUBHBIX T€PPAcOBBIX MoBepxHocTel B CaHkT-Ile-
TepOypre Ha oTMeTKax 1-3 M abc. BbICOTHI poucxonuio eme 0,7—1,7 ThIc. Kaj. JeT.

5. HeoObsicHMMOI 0cTaeTcst Haxo/IKa CKOIUIEHUS IPEBECHHBI C BO3pacToM 2,4 ThIC. Kall.
aet B pailone CMomnbpHOrO Ha riryouHe 20 M OT IHEBHOW MOBEPXHOCTH, TO €CTh, HA OTMETKE
OKOJIO MUHYC 16 M aOGCOJIFOTHON BBICOTHI.

NO3AHENEAHUKOBDE U NOJIOLEH 3ANMAAHOIO NPUNAAOXbA:
HOBbIE JAHHDbIE K UCTOPUUN BYOKCUHCKOIN BOAHOW CUCTEMbI

M.B. llumoe’, KO. C. Buck3?, [.B. Mywka’, N. B. Cymapeea’

"MiHemumym KapriuHckozo, CaHkm-Temep6ypa
2criery, CaHkm-femep6bype

Bce u3BecTHbIE pa3pe3bl NO3IHEIEIHUKOBBS U rojoueHa 3anaaHoro Ilpunanoxss pac-
HOJOXKEHBI Ha Oeperax W mpuTokax p. bypHoil, coenunstomeii ozepo Cyxononbckoe ¢ Jla-
noroi. K HacTosieMy BpeMEHM OTTyJa PsAIOM HCCienoBareseil noinydensl 38 paguoynie-
POZIHBIX JATUPOBOK, U3 KOTOPBIX 11 —aBTropckue. DT JaTUPOBKHU, CTPYKTYPHO-TEKCTypHBIE
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0COOEHHOCTHU OTJIOXKEHUH, SICHbIE B3aUMOOTHOIICHUS T€0JIOTMUYECKUX TeJl U CBA3b UX C pe-
JAbe(OM MO3BOJISIIOT HAMETUTH OCHOBHBIE 3TaIbl (MIIOBHAIBHON UCTOPUH paiioHa:

1. Cy6mupoTHblii oTpe3ok 03. Byokca u 03. Cyxonqoibckoe MpUypOUYeHbI K JIpeBHEH
JIOJIMHE, YACTUYHO OTIPENApUPOBAHHON B MO3HEJICAHUKOBLE — PAHHEM T'OJIOLIEHE, KOTZIa 110
HEH IPOUCXOAMWII CTOK HENOCPEACTBEHHO B Jlamoxkckoe 03epo TaM ke, IIe U B HACTOsALIEE
BpeMsl. DTOT 3Tan (UKCUpPYeTCs B pa3pe3ax Ha p. bypHas 1enbTOBBIMHU MECUaHO-aJIEBPUTO-
BBIMH OTJIOKEHUSMH C KPUOTYypOalusMu U pa3sHOOOpa3HOM KOCOH ClIOHYaToCThIO BO3pac-
toM 11,0-10,7 ThIC. Kan. 1. BhIlle Mo pa3pe3y OHM CMEHSIFOTCSI PETPECCUBHBIMU THTTUEMN
u Topdom ¢ BozpactoM, 10,7-9,3 ThiC. KaJsl. JI.; PErpecCUBHBIAH KOHTAKT MMEET OTMETKY
9,5 M alc. — CTOJIBKO K€, CKOJIBKO U Y JIPYT'HX U3BECTHBIX PErPEeCCHBHBIX KOHTAKTOB 3TOIO
BO3pacTa.

2. B cpenHeMm rononeHe Ha BBICOTHBIX OTMeTKax 13—14 m aOc. HAYUMHAETCsI HAKOIIJICHNE
TOP(QSIHUKOB C BO3PACTOM IOJIOWIBHI 7,7—7,2 ThIC. Kajl. J., KOTOPOE MECTaMH IMPOAOJIKa-
€TCsl BIUIOTh JIO HacTosIero BpeMeHu. Ha Oojee HM3KMX OTMETKax € HayajoM JIAJoX-
CKOM TpaHcrpeccun 6,7-5,6 ThIC. Kaj.JI.H. HMPOUCXOJUT 0Opa3oBaHUE TUTTUH (XOPOIIO
KoppenupyeT ¢ paspezamu Ha p. CBupb). B MakcumMyM 51ajjo)KCKOH TpaHCTPECCHU OKOJIO
3,2-3,0 ThIC. KaJ. JI. H. CTOK ObUI IEPEropoKeH KPYMHOM KOCOil (aHaIor — OTMUPAHUE OJTHOTO
u3 pycen p. CBupb ¢ obpa3zoBanueM JIaxTHHCKOTO 3aJIMBa), U3-3a yero Byokca ucnbiTana
MIOJIIOP U IIOABEM YPOBHS BOBI HA 6—7 M, a €€ CTOK CTaJl IPOUCXOAUTH 10 70-KHMIOMETPOBOI
cucTeMe HerTyOOKUX pycen U o3ep B paiioH I. Ilpuosepck. Ilogbem ypoBHS BOJbI BBI3BAJ
MOATOIUIEHHE U 3a00jlayMBaHKE BIUIOTH JO MOPOTOB B BEpXOBbsiX Byokcwl. B makcumym
JaJI0KCKOM TpaHCTPEeCCUU YPOBEHb BOJbI HE MpeBblian 14,0 M aGc. BBICOTHI — HA 3TUX OT-
MeTKax MpPo10JKajJI0Ch HAKOIUIEHHE TOP(SIHUKOB.

3. B no3znHeM rosoneHe u3-3a NOJHATHI B pailoHe COBpeMEeHHBIX JIOCEeBCKUX MOPOroB
Mexay 03. Cyxononbckoe u Byokcoil, ciepsa mpoucxoqut otaeneHue o3. CyXomonbeKoro
0T Byokcsl, a 3aTeM U €ro TpaHCrpeccHs B BOCTOYHOM HallpaBileHuU K JIamokckoMy o3epy.
OO0 3TOM CBHIETENBLCTBYET BO3PACT TPAHCTPECCUBHBIX KOHTAKTOB IO KpOBIIE TOp(da B 1Mo10-
1IBEe MOWMEHHBIX aJeBPUTOB Ha BbicoTe 15 M abc. — 2,4 Thic. KaJl. JI. U TUIABHUKA U3 aJIeB-
putoB B uHTepBaie 2,2—2,0 Teic. Kaju. J1. Jta TpaHcrpeccus 03. CyXomoIbCKOro HUKAaK He
CBSI3aHA C JIaJI0KCKO — €€ BO3PACT IPUXOAUTCS Ha 3aBEPLICHHE ITOCIEIHEN, a €6 MAKCUMYM
3aBepuwiics popbiBoM 03. Cyxonomasckoe B Jlagory B 1818 r. [lonusaTue B paiione cospe-
MeHHBIX JIOCEBCKHMX MOPOrOB KOHTPOIUPYETCS JTOKAIBHOM 00JaCThIO MOBBIILIEHHBIX CKOPO-
creit CBZ3II (+2 mm/rox), KoTopasi MpoJ0KaeT 30Hy HOBbIIEHHBIX IpaauenToB CB3IT
BJIOJIb FOXKHOTO Oepera 03. Byokca nmapasenbHo KpaeBoii rpse BapsmsHcenbka. [lanbheii-
11as ucTopusi croka Byokcsl o01ien3BecTHa — oHa Obl1a crylieHa B 03. CyX0oi0JIbCKOe 1ocie
ropHbIX paboT B paiione JloceBckux noporos 1857 r., koraa o6pazoBanachk p. bypHas B cBoeM
COBPEMEHHOM BHUJE, IIOYTH Ha TOM K€ CaMOM MECTE, IZI€ €€ IPEBHsIs NPEILIeCTBEHHUIIA
oonee 11,0 TeIC. Kad. €T Ha3a.
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KUNCTOPUUN NPUNEAHNKOBbBIX O3EP
CAHKT-NMETEPBYPICKOIO PETMOHA

M.B. llumoe’, 0. C. Buck3? B.W. [lydaHoea’, M. B. Py4kuH*,
WU.B. Cymapeea’, P.C. LLlyxeocmoe®

" Ihemumym KapnuHckozo, CaHkm-llemep6bypa
2Criery, Cankm-lemep6ypa
3UD3 PAH, Mockea
4 MHemumym 2eozpacgpuu u 2eonoauu, padgcsanso, lepmarus
SUI PAH, Mockea

3a equHCTBEHHbIM HCKItoueHueM — ctatb M. 1. KpacnoBa 1995 r. no BICOKOTOUHOMY
nartupoBanuio 30-35-meTpoBoit Teppacsl banrtuiickoro neanukosoro ozepa (bJIO) — mps-
Mbl€ T€OXPOHOJIOIMYECKUE JAHHBIE O BO3PACTE MPUIIEIHUKOBBIX O3€p Pa3jIMYHOIO YPOBHS
B Cankr-IletepOyprckom pernone orcyTcTByroT. B 20122022 rr. Hamu ObUT U3yY€HBI pa3-
pe3bl QIIIOBUOMISIUANBHBIX JI€JbT U 03€PHO-JIETHUKOBBIX Teppac Ha mpoTskeHun 380 Kkm
OT K’KHOTO NoOepexxbs PUHCKOTO 3a11Ba 10 0ro-3anaaHoro [IproHexbs — B HaIIpaBICHUH,
B KOTOPOM MOJKHO IpPEIIOJararb HE3HAUUTENbHYIO aMIUIMTYAY DIALMOU30CTaTUYECKOrO
nepexkoca JApeBHUX OeperoBbiX JMUHUN. M3 3TUX pa3pe3oB momyueHbl 18 paauoyriepoaHbIx
u 31 OCJI-natupoBka. B pe3ynbprare yCTaHOBIEHO CIENyIOLIEE:

1. IpeBHeimuii pernoHaNbHbIi NPUICAHUKOBBIN OacceiiH UMen ypoBeHb Ha OTMETKE
70—-80 M abc. Ero cneast nmpocnexkuBarotes Ha 200 kM ot Pam6010BCKO# KpaeBoit 30HEI, r1e
¢ HUM cBs3aHa 3anaposas paBHuHa (OCJI-Bo3pacT — 202 ThIC. JI.; YIPEBHEHO) A0 CPEAHETO
TeueHus p. OATh ¢ QIIOBHONIALUAIBHON eNbTOM, (PUKCHPYIOLIEH BOBHUKHOBEHUE CTOKA U3
Omnesxckoro npuieanukosoro o3zepa (OIIO) nmo Omra-OATcKoi CKBO3HON JONHHE.

2. Cnenibl PUWIICAHUKOBOTO 03epa ¢ ypoBHeM 50—60 M abc. mpociiexkuBaeTcsi Ha Mpo-
TsokeHuu 245 kM ot T [lymkun 1o r. [onmopoxkse. C HUM CBSI3aHO Hauajao GOPMHUPOBAHUS
JeJBThl IpU BO3HUKHOBeHUH cToka n3 OIIO no p. Ceups, a B IIpunesckoii Huznne — Koi-
Tyuickas (aroBuorisuuansHas gensta. 910 o3epo /. 1. KBacos (1989) naswiBan 03. Pawm-
3as1, a K.K. MapkoB (1931) ero 3anagnyto dacts — HeBckuM mnotunHbeiM 03epom (HITO).
Ilo BapBoxponosornueckuMm gaHHeiM HIIO mpocyiiecTBoBago BCEro HECKOJIBKO JECATH-
netwuii, HO He O6onee 100 net. OHO ObLTO cmymieHo okoio 15,3+0,9 Teic. 1. [Tocne cmycka
HIIO naxoruieHne neHTOUHBIX MIKH B [IprHEBCKOM HU3MEHHOCTH MPOJOIKAIOCH ELIE OKO-
10 300 ner. ns vux nonyuensl OCJI-Bo3pacta 16,9+ 1,6 no 15,7+1,0 ThIC. 1., KOTOpHIE,
BUJIUMO, YIPEBHEHBI; BO3PACT JICHTOUYHBIX TIIMH OJMKEe K MUHAMAJIbHBIM 3HAUYEHUSIM OKOJIO
15,3-14,7 teIC. 1. BepositHo, co ciiyckom HITO cBsi3aHbl rajJeuHUKU CO CTBOJIAMH JIEPEBHEB
Bo3pactoM 14,3 Teic. kan. i1. (O. M. 3uamenckas, JI. P. CepeOpsiHbiii).

3. Hayano nepsoii perpeccun BJIO ¢uxcupyercs B paspesax Ha p. CBUpPb MEJIKOBO-
JHBIMU OTJIIOKEHUSIMU ¢ Bo3pacToM 13,64-13,30 Teic. kan. 1. DTa perpeccus 3aBepluacTcs
YCTaHOBJICHHEM Cy0aspajbHbIX YCIOBUI ¢ HakorieHneM Topda B IIpuHeBcKkoil HU3MEHHO-
ctu (Ha 30 M alc. BBICOTHI), @ TAK)Ke KPUOTYpOMPOBaHHOM MOrpeOGeHHOI MOYBBI B FOT0-BOC-
touHoM [Ipunanoxee (Ha 16 M abc.) c Bo3pactom 13,30-13,15 ThIC. 11. 3a 3TOM perpeccueit
okoio 12,75-12,73 Teic. Kajn.j.H. mocienoBain noabeM ypoBHs Boabl bJIO no ormerok,
COOTBETCTBEHHO, BbilIe 30 u BhIlIe 16 M aOC. BBICOTEHL.

4. Hayano ¢unanbHoit perpeccun bJIO ycraHaBnuBaeTcsi MO HAKOIUICHUIO MEIKOBO-
JHBIX JEJIBTOBBIX OTJIOKEHHM CO CIENaMU CHHIC€HETUYECKOTO KPUOTE€HE3a Ha BBICOTE OKOJIO
8 M abc. B roro-socroyHoM llpmnanoxse Bozpactom 12,48—12,26 Thic. Kaj. J., a OKOHYA-
TesbHBINA peHax bJIO —no ¢uiroBHaIbHBIM KOCOCIOMCTBIMU IECKaM M 110 MoJoUIBe Topdha
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B [IpuHeBckolf HU3MEHHOCTH Ha OTMETKax okoJio 8,0 M albc. BBICOTHI C BO3PACTOM, COOTBET-
ctBeHHO, 11,98—11,75 u 11,75 ThIC. Kai. JeT.

5. Cyns mo HIMPOKOMY paclpOCTPaHEHUIO aOpa3sMOHHBIX U AKKyMYJISTHBHBIX (HOpM
B IIpuHEBCKOM HU3MEHHOCTH U B FOr0-BOCTOUHOM IIpunanoikpe Ha pa3iIn4HbIX BBICOTHBIX OT-
MeTkax B uHTepBaie oT 30 1o 10 m abc., punansnas perpeccust bJIO 3ansna okono 500 ner
U COIPOBOX/1aJIaCh HECKOJIBKUMH CTAaOMIN3ALUSMH YPOBHS BObI.

PA3PE3 YETBEPTUYHbIX OTJIOXKEHUN BOCTOYHOW YACTU
OCTPOBA KOJIT'YEB (BAPEHLIEBO MOPE)

A.T. lUmamoea’, A. B. Bapmoea?, B. A. Jlo6koe’, [.T. Memposg’

"I PAH, Mocksa, a.shmatova@yandex.ru
2 iHemumym Kapnurckozo, CaHkm-llemep6bype, arina_bartova@mail.ru

[Tocnennue necarunerus o. Koiaryes Haxogwics B CTOPOHE OT OCHOBHBIX I'€0JIOTO-Te-
oMOp(OJIOrMUECKUX UCCeoBaHui B bapeHieBoMOpcKoM perroHe. Pa3znuuus B TpakToBKe
HEMHOT'OYHMCIICHHBIX MaTepUalioB CTalIM NMPUYMHON KpaiiHe HEOIHOPOIHOIO0 OTOOpa)XKEeHUs
TEPPUTOPUHU OCTPOBA Ha reonorudyeckux kaprax. B 2022 u 2023 roxy Hamu ObUIM IpO-
BEJICHBl UCCJIEI0BaHMUsI B BOCTOYHOW 4acTH OCTpoBa (IpUMepHble KoopauHaTsl: 69°07'39"
N 49°57'05" E), B paiione nHuxnero TeueHus p. [lecuanka. CrpoeHue pa3pesa ObLIO U3y4eHO
B €CTECTBEHHOM OOHa)XKEHHM B OeperoBoM oOpbIBE pekH (HauBbICIIAsl TOYKa 25 M H.Y.M.),
a Takxke B psaje urypdos, 3a10KEHHBIX Ha BbICOTE 31 M H.y. M. Bbpiiin oToOpanbl 00pasiibl 1J1s
O6uoctpaturpaduIecKiX UCCIe0BaHUM, a TaKoKe A1 AaTupoBaHus Metonom OSL.

O06o01ieHHOe CTpOoeHKE pa3pe3a (CHU3Y BBEpX) cienyrolee: nayka [a umeer BUANMYIO
MOIIHOCTb 10 3 M U MPEACTaBIEHAa CBETIIBIMHU CIOUCTBIMU MECKAMU C BKIIOUYEHUEM I'DABUS
1 00JIOMKOB JIPEBECHHBI, BKJIIOYAs JOCTATOUYHO KpymHble. Ee cormacHo mepekphiBaeT mad-
ka Ib MoLIHOCTBIO OKOIO 6 M, IpPEACTaBICHHAs KOHTPACTHBIM MEpECIauBaHUEM CBETIIBIX
U TEMHBIX TIECKOB U royly00-TEMHO-CEephIX aJIeBPUTOB U INIMH. B 0TiI0KeHMAX BCTpedaroTcs
LIeJIbHBIE CTBOPKM PaKOBUH U €IMHUYHBIE ()ParMEHTHI APEBECUHBI CPEIHUX Pa3MEpOB, 00-
Hapy>KeHbl €IUHUYHbIE MEJIKOBOJHbIE (popaMuHudepsl. B nanmnHokoMiuiekce npeoliagaer
IBLIbIIA XBOMHBIX XOPOILE cCOXpaHHOCTU. B pa3mbITOl KpoBie Nauyku (PUKCUPYIOTCS JTUH3BI
KpPYIHOIO IECKa U IpaBUs C BKIIOYEHHEM DPAKOBHUH MOJUIIOCKOB. Bbliie 3aseraer Tosma
CBETJIBIX NecKOB I, B KOTOpOIi 110 THILy CIIOMCTOCTHU BbIAEIEHBI ABe nauku: [la, MOIHOCTEIO
3 M — mapajienpHoO- ¥ Kococnouctyro; u IIb, MmomuocTeio Oonee 6 M — ¢ npeobnaganueM
BOJIHUCTO-KOCOH ciouctocTH. [locnenusst BMemaeT O6eaHblil NaJnHOKOMIUIEKC, MpeaCcTaB-
JICHHBIH NaMMHOMOp(}aMu XBOMHBIX, NANOPOTHUKOB, TUIAYHOB U C(HarHOBBIX MXOB ILIOXOH
COXPaHHOCTH, eJMHUYHbIC (opaMUHUDEPHI CpPEeIHENH COXpaHHOCTU. Bhilie ¢ 3p0o3MOHHBIM
BOJIHUCTBIM KOHTaKTOM 3ajieraeT HeOAHOPOHAsl, CUIbHO JedopmupoBanHas Toima III o6-
1ieil MOIIHOCTHIO OT 1 10 3 M. B Hell BbIIEN€HO BE Pa3HOCTH Ma4€K: TEMHbIE IUIOTHBIE IIe-
CKH U aJIeBpUTHI (B pa3zpese 3To HxkHAA nadka [1la) u ceetnble ciouctsie necku (mayka I1Ib—
B pa3pe3e BCKPbITA YACTUYHO, TaK KaK BBHIKJIMHUBAETCS B JIeBOM yacTu). B mauke Illa npu-
CYTCTBYIOT IIPOCJIOM QJIEBPUTUCTBIX INIMH U €AMHUYHbIE BKIIOUEHHS APEBECHBIX OOJOMKOB.
[TanuHOKOMITJIEKC MpEICTaBlIeH MIPUMEPHO PAaBHBIM KOJUYECTBOM CIIOpP C(arHOBBIX MXOB,
MArOpPOTHUKOB, IIJIAYHOB M MbUIbLIEI XBOWHBIX pacTeHuid. [lauka III ¢ cyOropuszonTanpHON
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JIEHYIallMOHHOM TPaHMIIEN CPe3aeTCsl TOJIIEH MIOTHBIX TEMHO-CEPBIX aJI€BPUTUCTBIX INIMH
IV momHoCThIO 0KOJIO 2 M. OTIOXKEHUS COAEpKAT HEPEryJsIpHbIE BKJIIOYEHUS JIPECBBI,
IpaBUsl, BaJIyHOB, JIMH3bI IecKa. HEMHOTOUMCIIEHHBIN KallHO30MCKUI MaTepHuall aJIMHOKOM-
IUIEKCA MPE/ICTaBIIEH MbUIbLIOM XBOWHBIX PACTEHUI U CIIOpaMU MAarOPOTHUKOB U c(ParHOBBIX
MXOB. ApKTO-00peasbHblil KoMIIeKe popaMUHU(Ep UMEET CPETHIOI U XOPOIIYIO CTENEeHb
coxpanHocTH. Tonma IV nepekpbiTa HEOIHOPOIHBIM YEXJIOM MOBEPXHOCTHBIX OTIOXKECHHUM
MOLTHOCThI0 He Oonee 0,7 M, MpeaBapUTENbHO Pa3AeICHHBIX Ha CIIOUCTBIE CBETIIO-KEIThIC
necku V (BBIKJIMHMBAIOTCS B pa3pe3e) U MEpeKphIBAIOIIME UX HEOAHOPOIHbIE Oyphle, ce-
po-Oypble OTIIOKEHUS CYNEeCYaHO-CyIJIMHUCTOro cocTaBa VI.

Ilonegvie pabomel ocywecmenanuco 3a cuem epanma PH® 22-17-00168-11 «buozeo-
epaghuueckue nocneocmaus usmerenuli Kiumama 6 Poccuiickoii Apkmukey. Ananumuueckue
uccneooganusi — ¢ pamkax memol « Monumopune coceeonkapmut 1000/3» 6 @I'BY «Hncmu-
mym Kapnunckoeoy.

NMPUMEHEHVE MATHUTOPA3BEAKW U SNNEKTPOTOMOIPAOUN
NP NUSYHEHUU PEJIUKTOBOIO KPUOTEHHOIO MUKPOPEJIbEDA
POCTOBCKON HU3MEHHOCTMU (APOCJIABCKASA OBJIACTb)

P.C. lLlyxeocmoe™ %, A.I1. OpuyeHko!, B. 0. YkpauHues', E. A. KoHcmaHmuHoe'

T"WI'PAH, Mocksa, r.shux18@gmail.com,
2MrY, Mockea

SIpocnaBckasi 00JacTh — OIMH U3 KJIIOYEBBIX PaiiOHOB, I7i€ MPOBOAMIMCH MacIITAOHbIE
MCCJIEIOBAHUS NIAJIEOKPUOTEHHBIX IIPOLECCOB HeorulelcToneHa [Bemnuko, 2012]. C pa3Bu-
THUEM METO/I0B re0(hM3UKU U JaTUPOBAHMS MOSBUIMCH BO3MOKHOCTH JIJIs1 yTOUHEHHMS U JleTa-
JU3aluY NaJeopeKOHCTPYKIMI B 3TOM 06nacTu. Ha ocHOBe aHa/In3a KOCMUYECKHX CHUMKOB
HaMM OBLJIO BBISBICHO J[Ba KJIIOYEBBIX y4acTKa MPOSBICHUS IOJUTOHAJIbHBIX CHUCTEM Ha
noysix Pocrosckoit Hu3MeHHOCTH — HoBo-Hukonsckoe u X0xxuHO.

B paiione noc. HoBo-Hukonbckoe, pacronokeHHOro K ceBepo-BOCTOKY OT 03. Hepo,
BBINOJIHEHBI PA0OTHI 110 e PUPOBAHHIO OTUIOHAIBHOW CETH, MAarHUTOPA3BE/IKa Ha JABYX
noiuronax (100x50 u 50 x50 m) u O6ypenue. Ha nepom yuactke (100 x50 M) oTueTnuBo
BBIJICJIICTCS OJMTOHAJIBHAS CETh, IJIe CTOPOHA OJI0OKOB cocTaBisieT 20—25 M. MexOnouHble
HNOHM)KEHHS OTBEYAOT yYacTKaM C MOBBIIICHUEM aHOMAJILHOI'O TOJIsl. DTO FOBOPUT O UX Oojee
JMCTIEPCHOM 3all0JIHEHUH, T7I€ MIOBBILLIEHBI MAarHUTHBIE CBOMCTBA OTI0KEHUI. BTopoiil nonuron
(50 x50 M) oTMuaeTcs 3HAYUTEIbHBIM CKOIUIEHUEM 3HAKOIIEPEMEHHbBIX aHOMAIUK Ha BCEM
y4acTKe, YTO HE I103BOJISIET BBIIEIUTD IIOJIMIOHAIBHYIO ceTh. [TosABIeHne anoManuii cBs3aHo,
BUAMMO, C OOJIBIIMM KOJMYECTBOM KEJI€30CO/IEpKAILEro Mycopa Ha paclaxuBaeMoM IoJIe.

B paiione noc. XoxHHO, pacIioyIOKEHHOI0 K BOCTOKY OT 03. Hepo, B MenmoparuBHON Ka-
HaBe IPOCIIEKNUBACTCS PETYISPHAs [10CIE10BATEIbHOCTD KIMHOBUAHBIX CTPYKTYP, KOTOpBIE
UHTEPIPETUPYIOTCS HAMH KaK MCeBAOMOP(O3bI MO KUIBHOMY JIbIY. 37€Ch 3aI0KeH ypd,
e BOJIM3H HEero BBIMOJIHEHA 1eKTpoTomMorpadust (25 x5 M) 1 Mmaruutopasseaka (25 x 25 m).
B mypde ycraHoBieHo, 4TO BMEIIAOLIIE TOPO/Ibl IPEACTABICHBI KOPUUHEBBIM CYTIIMHKOM,
a 3aIOJIHSIOIIKE MTOPOBI — OSKEBBIM MEJIKO3epHUCTHIM neckoM. C rryOunsb! 1,6 M 6e3 pasz-
MBIBA 3aJI€TAl0T Pa3HO3EPHUCTHIE CHIIBHOBJIAKHBIE NECKU. BepTukanbHas NpoTSKEHHOCTD
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KJIuHa — 1,6 M, upuHa BepxHel yactu — 1,2 M. B 0ocCHOBaHNU TpeLIHBI BCKPBITO HECKOJIBKO
«KOpHEW». MarHuTtopasBeika 37€Cb HE BBIIBWJIA OTYETIMBOW IIOJIMTOHAJIBHON CETH — IO
BCEMY YYacTKy paclpOCTPAHEHbI 3HAKONIEpEMEHHbIE aHOMaIKU. OJHAKO yoaeTCsl BBIAEIUTD
BBITSHYThI€ AHOMAJHMM TMOHM)KEHHOI'O MarHUTHOIO TOJsI, KOTOpble MOTYT OBbITh CBSI3aHBI
C MeCYaHbIM 3alI0JJHEHUEM KIMHbEB. J[aHHbIE 3JIeKTPOTOMOrpadun MOATBEPKAAIOT HATUYNE
9TUX aHOMAaJIMH, a TaKKe MOKa3bIBAlOT HOBbIE — MEpIEHAUKY/IsIpHble UM. Ha rmy6unax ot
0,4 M 10 1,2 M XOpOI1I0 BUIHO Y3JI0BOE COUTICHEHUE HECKOJIBKHUX KPYIIHBIX CTPYKTYP MEKIY
coboil. Paccrosnue mexay cTpykrypamu a0 10 m.

JlanHbIE MarHUTOpPa3BEIKU Ha JBYX KJIIOUEBBIX y4acTKax B POCTOBCKOW HM3MEHHOCTHU
B 3aBUCHMOCTH OT I€0JIOTMYECKOro cyOcTpara He Beerja MOATBEP)KIAl0T HAJIMYKUE MOJIUTO0-
HaJIBHOM peleTky Ha moyisix. MeTon rmyOuHHON 3JeKTpOTOMOrpaduu Mo3BOJSET BOCHO-
HUTb 3TU BO3HUKarolue rnpoodessl. [Ipu cpaBHEHNH IBYX y4acTKOB OOHApYy>KEHO, YTO MOJIH-
TOHBI B paiioHe Mmoc. XOKUHO UMEIOT Oosiee yacTyto ceTh (10 10 M) Mo cpaBHEHMIO € y4acT-
koM Bo3ziie noc. HoBo-Hukonbckoe (20-25 m). Bunumo, 1160 kauMaTHueckue yciaoBus npu
3aJI0’KEHUU KPUOTEHHBIX CTPYKTYp B paiioHe XO0KMHO MOIIIM ObITh O0jiee CypOBBIMH, JTHOO
porecc MOpo3000MHOIO PacTPEeCKUBAHUIO JUTHJIICS 3/1€Ch 3HAYUTEIIBHO JIOJIbILIE.

Paboma evinonnena 6 pamkax npoekma PH® 24-77-00034

Jluteparypa

1. Benuuxo A. A. DBomonuonHas reorpadus: npodiems! u pemenus. M.: TEOC, 2012.

OMOPHbIV PA3PE3 MHOIOCJIOMHOM CTOAHKW UTETEN
(HUWKHUN-BEPXHUW NANEONNT, NPEABAUKAJIDBE):
CTPATUTPAOUA, TEOXPOHOJTIOTNA
N yCNnoBUA ®OPMUPOBAHUA OTIIOXKEHUIA

LemHukoe A.A." 2, A.1O. KasaHckul’ 3, U. A. dunuHose’,
B.B. UsaHoea*, ®.N. XeH3bixeHosa®, O.[.-L]. Ham3anoea®,
E.M. Ocunoea®, [.I. Manukoe’, H.E. BepdHukoea®

"U3K CO PAH, Upkymck, shch@crust.irk.ru
2rX CO PAH, Mpkymck
3IMH PAH, Mockea
*UIrg PAH, Cankm-emepbype
STWH CO PAH, Ynan-Y03
SUIr YOUL] PAH, Yepa
"UrIM CO PAH, Hosocubupck
8 UI'Y, Npkymck

Urereii (53,581856° c. 1., 103,444225° B.1.) sSBAsIETCSI OMHUM M3 KJIFOUEBBIX Teoapxe-
OJIOTMYECKUX 00BEeKTOB tora Boctounoit CuOupy m BakHEHIIMM OMOPHBIM Pa3pe3oM YeT-
BEPTUYHBIX oTIIokeHUH balikanbckoro pernona (Bopobnesa, 2016). Pa3pes pacnonoxeH Ha
CKJIOHE JIOJIUHBI p.AHrapa u oOHa)kaeTcsl B aKTUBHO Pa3MbIBAEMOM YCTyIle O€peroBoii 30HbI
Bparckoro BogoxpaHmwinina. 31ech BCKpPbIBACTCS 3aj1eraromas Ha KeMOpUHCKUX MecUaHUKax
CJIO’KHO ITOCTPOEHHAs! TOJIIIA IeTEPOr€HHBIX OTIOKEHUN CPEeAHEIIENCTOLEH-TOI0LEHOBOIO
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BO3pAacTa C 3aKJIIOUEHHBIM B HUX KOMIUIEKCOM MOIPEOEHHBIX MOYB M KYJIBTYPOCOASPKALIIX
ropu3oHToB. B 2020-2023 rr. HalMM KOJJIEKTUBOM Ha 00beKTe ObLIIM MPOBEICHbBI PEBU3HOH-
Hble paboThl. [l u3yueHus paspesa ObuUT 3a/1eiCTBOBAH IIUPOKUI CIIEKTP METOAOB aHAIU3a
peIxubIX omiokeHud, B T.4. MK-OCJI narupoBaHue, KOMIUIEKC Mal€0- U NETPOMArHUTHBIX,
JUTOJIOTO-MUHEPAJIOTHUECKUX, MaJICOHTOJOTMUECKUX (KPYHHBIE U MEJIKHE MIICKOIUTAlo-
mue, ManakogdayHa) U TeOXUMMHUYECKUX HUccienoBanuil. [lomyyeHHble TaHHbIE CYIIECTBEHHO
YTOUHSIOT OOLIENPUHSATHIE MPEICTABICHHUSI O XPOHOCTpaTurpaduu U reHe3nce OTIOKEHUN
paspe3a. B coctaBe H3y4eHHOH TonmM (PUKCUPYETCsS MOCIEN0BATEIbHOCTh CyOaspasb-
HO-03€PHO-1EJUTIOBUAJIbHO-TIPOJIFOBUAJIBHBIX HAKOIUIEHUH BCEX OCHOBHBIX PETMOHAJIBHBIX
cTpaTurpauyecKux MoApasesieHHii co CpeHEro MielcToleHa 10 rojoleHa U CeMb Io-
IpeOEHHBIX MOYBEHHBIX TOpU30HTOB. COIVIACHO MOJYYEHHBIM JaTHPOBKaM, Hayayio ¢op-
mupoBaHus Urerelickoro paspesa oTHocutcsa ko Bropoi nosnosune MUC 6, a ne MUC 9,
Kak cuurtaigoch paHee (BopoOneBa, 2016). AHanu3 JTUTOr€OXMMHYECKUX XapaKTEPUCTHK
OTJIOKEHUH pa3pe3a MOKa3bIBAET, YTO [NIABHBIM HCTOUHUKOM O0JIOMOYHOIO Marepuasa B mpo-
LIECCE MECTHOTO CEAMMEHTOIEHE3a CIIY KN IIOPOJbl PAHHETO ME303051, B HACTOALLEE BPEMS
IIOJIHOCTBIO JICHYIMPOBAaHHBIE B paliOHE pacIoyioKeHus pa3pesa. IloBeneHne nerpoMaraut-
HBIX XapaKTEPUCTHUK IO pa3pe3y CBUIETEIbCTBYET O (POPMUPOBAHMHM MATHUTHBIX CBOWCTB
JECCOBO-TIOYBEHHON YacTH pa3pesa MreTell B COOTBETCTBUU C «CHUOMPCKUM» MEXaHU3MOM,
KOTOPBIH SIBISIETCSA HAJOKEHUEM JIBYX MEXaHU3MOB «KUTAHCKOro» (IEeJOre€HHOI0) U «ajsic-
KUHCKOro» (BeTpoBoro). IlameoHTonornyeckumu ucciaenoBaHusiMu B ropusonte MUCSe
(crmoii 7) yCTaHOBJIEHO HAJIW4HE JIMH3, COAEPXKAIMX OCTaTKM OCTPAKoA M CyOakBalbHBIX
¢dopm MmanakodayHsl, 4To (PUKCHpPYeT B (pOpMUPOBAHMU pa3pe3a KPAaTKOBPEMEHHBIN 3Tam
03€PHOI'0 OCAJIKOHAKOIUIEHHUS, HE BBIACIABIIUICS NPEIIECTBEHHUKAMH.
Paboma evinonnena npu punancosoii noooepoicke PH® (npoexm Ne 25-27-00151).

Jluteparypa

1. Bopobwesa I A. Urereii — onopHelid reoapxeoiorndeckuii oovekt [Ipubaiikanbsi: kiauMarocrparurpadus,
nejoreHes, cyoa’spajibHOE 0CaIKOHAKOIUIEHHE, COCTAB U ITaje0odKoornueckoe 3HaueHue // Esse quam videri:
K 80-netuto co aus poxxaenus I'epmana MBanoBnua Mensenesa. Mpkyrck: M3n-o UI'Y, 2016. C. 152-166.

CTPOEHUE N YCNNOBUA ®OPMUPOBAHUA OTNIOXKEHUUA HOBOIO
MHOIOCJIOMHOIO rEOAPXEOJIOTMYECKOIO MECTOHAXOXAEHUA
KUTOUCKUN MOCT (BEPXHUW NANIEONUT, NPEABAUKAJIBE)

A.A. WlemHukoe’ ?, A.1O. KazaHckuli’ 3, U. A. dunuHose’,
B.B. UeaHoea*, H.E. BepdHukoea’®, E. A. JlTunHuHa®

"U3K CO PAH, Wpkymck, shch@crust.irk.ru
2Urx CO PAH, Upkymck
3'MIH PAH, Mocksa
4UrTg PAH, CaHkm-lemepbypa
SUry, ipkymex

Ha oOmmpnoii Teppuropun [Ipenbaiikanbs apxeoaoruyeckue MECTOHAX0XKICHHS Cpeji-

Hero capraHa (MUC 2) umeroT orpaHMYeHHOE PacHpOCTPAHEHHE U BBI3BIBAIOT MOBBILICH-
HbI uHTepec crneuuanuctoB. B 2014 r. Hamu Obl1 OOHapy)X€H HOBBIH MHOTOCIOWHBIN
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reoapxeojJornuecKuii 0ObEKT JaHHOIO BO3pacTa, Noay4yuBIInil Ha3Banue Kutoiickuii Mocr.
Ero mpenBapurenbHoe u3ydeHue Obuto mpoBeneHO B 2016 I KOJUIEKTMBOM COTPYIHH-
koB MpkyTckoro rocynapcrseHHOro yHusepcurera u Mucruryra 3emHoit kopel CO PAH.
B 2018-2020 rr. JIaboparopueii reoapxeonoruu baiikansckoit Cubupu UI'Y opranuzoBaHb
KOMIUIEKCHBIE MCCIICIOBAHUS MECTOHAXOX/IEHUs, B pe3ylbTare KOTOPbIX B T.4. ObUI ompe-
nenen cpennecapranckuii (MUC 2) Bo3pacT KylbTypOCOAEpKalMX ropu3oHTOB. Llenbio
HacTosIILEeH paboThI ABJISETCS MMOJBEIEHUE UTOTOB MYJIbTUAMCIUIUIMHAPHBIX UCCIIET0BAHUN
omIoKeHu paspe3a Kuroiickuii MocT ¢ KOMIIJIEKCHOW XapaKT€PUCTHKON €ro CTpOEHMS,
PEKOHCTPYKIMEH OOCTaHOBOK M YCJIOBMH OCAJKOHAKOIUIEHHS. YCTAHOBIIEHO, YTO BECh
LUK CEAUMEHTALMU MPOUCXOANUI IPU MOCTOSHCTBE NMUTAIOIUX IPOBUHUUN, OCHOBHBIM
HCTOYHHKOM CHOCA CIIY>KWJIM MOPOBI FOPCKOr0 0cajouHoro 6acceitna. Ha HauansHOM 3Tane
(MUC 5) popmupoBaHue pa3pe3a OCYLIECTBISUIACh B aJUTIOBUAIBHOM 0OCTaHOBKE, a BIIO-
cieacteun (MUC 4-1) npenmyIiecTBEHHO B Cy0aspalibHBIX YCIOBUSAX C MEPUOJUUECKUM
MIPOSIBIIGHUEM I€I0reHe3a M YCHJICHHMEM POJIM JeMIOBUAIbHBIX HpoueccoB. OOpa3oBaHue
MarHuTHBIX CBOMCTB OTJIOKEHMH O0JECCOBAaHHOM TOJIM pa3pe3a COOTBETCTBYET «CHOUp-
CKOMY» MEXAaHM3MY, KOTOPBIH SIBISIETCS HAJIOKEHUEM JIByX MEXAHHU3MOB «KHUTAHCKOIO»,
OOBSACHSIONIETO HAIMYKME CyleplapaMarHUTHBIX YacTUI] B I0YBaX Pe3yJIbTaTOM Ie10reHe3a
U «AJSICKUHCKOTO» (BETPOBOI0), 00YyCIIaBIMBAOLIETO Pa3Iuyuisl B MAarHUTHON BOCIPUMMYH-
BOCTHU JIECCOB M MCKOIIAEMBIX I10YB U3MEHEHHMEM B MHTEHCHUBHOCTH BETPOBOM JEATEIILHO-
ctu. ['eoxumuueckre AaHHbIE yKa3blBAIOT HAa YXYALIEHUU TEIJIO- U BJIAro00eCre4eHHOCTH
YCIOBUH ceMMEHTOreHe3a npu ¢opmupoanuu cioe 17-15 u 10—6, cooTBETCTBYIOLIMX
KPUOXpOHaM IO3HEro ImieicroneHa. CMArdeHue KIMMaTHYECKHX YCIIOBUH OTMEYArOTCs
npu popmupoBanuu cinoes 18 u 11, COOTBETCTBYIOUIMX IIUKJIaM I€10reHe3a Ka3aHIIEBCKOTO
(MUC 5e) n xaprunckoro (MUC 3) BpeMeHHU COOTBETCTBEHHO. B cy0aspasibHbIX OTIOKEHU-
ax capranckoro (MUC 2) Bo3pacTa yCTaHOBIEHO MPUCYTCTBHE HUBEHHO-30JI0BBIX IECKOB,
MEPEKPBIBAIOLINX apXEOJOrHUECKUe TOPU3OHTHI U CBHUJIETENILCTBYIOIIMUX O MepHoje Iy0o-
KOW KpHOapuIu3allMd MECTHOTO KJIMMara BO BTOpPOi mojioBuHe cpeanero caprana (MUC 2)
C TPOSIBJIEHUEM HKCTPEMAJIBHO CHUJIBHBIX BETPOBBIX BO3JACHCTBHI. [laHHBIA ITPUPOIHBIN
IIPECCUHT MOT' CKa3aThCsl Ha (DOPMUPOBAHUU CUCTEMbI OCBOCHHUS YeIOBeKOM balikaibckoro
peruoHa M SABUTHCS NPUYMHOM XMaTyca B Pa3BUTUM KYJIbTYp Tepputopuu Bepxuero Ilpu-
aHrapbs, (PUKCHpPyeMOro Ha pyoOexe maneonuta u meszonuta ~17-14,7 Teic. Kani. . H.
Paboma evinonnena npu ¢unancosoil noooepacke PH® (npoexm Ne 25-27-00151).

BEPXHWIN HEOMJIENCTOLLEH MAJIbTUHCKOIO
FEOAPXEOJIOTMYECKOIO PANOHA (BEPXHEE NMPUAHTAPDE)

E.A. lWunaHoea® ?, M. B. lLumoe?®

"UIr CO PAH, Upkymck, eseniia.shchipanova@gmail.com
2IM3 CO PAH, Slkymck
3 MiHemumym Kapniurckoz2o, CaHkm-llemep6ypa

MaJibTUHCKUI Te0apXeolornyecKuil paifoH BKIIOYaeT B ce0sl KOMILIEKC BepXHemHaieo-
JUTUYECKUX MaMATHUKOB MAJIBTUHCKOIO THUIIA, PACIIOJIOKEHHBIX B HUKHEM TedeHuu p. be-
JI0M (JIeBBII MPUTOK p. AHIapbl) HA TEPPUTOPUN YCOJIBCKOro paiioHa MpKyTckoil o0nacTu.
Haunbonee m3BectHas M3 HUX — CTOsiHKa Manbra — O6buta oTkpbiTa M. M. I'epacumoBbIM
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B 1928 . B c. Manbra Ha neBoM Oepery p. benas, KyabTypHbII TOPU30HT KOTOPOM CBsA3aH
¢ 16-20-merpoBoil «ManbTUHCKOW Teppacoi». B 2020-2021 rr. B xozme oxpaHHO-cCHa-
caTeJbHBIX apXEoJOorH4eckux palot, mpoBoauMbIX moja pykoBoacTBoM A.C. Kosbipea
Ha apxeojioruueckoM namstHuke Manbsra-Moct 3 (mpaBbliii Oeper p. benas, Yconbckuit
paiion MpkyTtckoii o0nacTu), HAaMHU ObUI MCCIIEOBaH pa3pe3 MO3AHEHEOIIeHCTOLEHOBIX
OTJIOKEHUH, cocToAMIA U3 5 pacuncTok. B Xoxe uccnenoBanus ydactka Oblia BbISBIEHA
TEppacoBUIHAS TIOBEPXHOCTh C A0COMOTHBIMU BBICOTHBIMHM OTMeTKaMu 435-440 M, uTo Ha
15-20 M BpllIE, YEM B LIMPOKO M3BECTHBIX pa3pe3ax Mainbsra, Mansra-Moct 1 u Mainb-
ta-Crpenka. Benencrsue 3T0ro paspes BEpXHEIUIEMCTOLICHOBOM TOJIIM MMEET 34ECh Pl
NPUHLUNNAIBHBIX OTIMYMM OT KJIACCUYECKUX Pa3pe30B MAJBTHMHCKOIO IajeoiauTa. bbuim
BCKPBITHl YETBEPTUUHBIE OTIOKEHHSI MOIIHOCTBIO 10 7 M, IPU 3TOM JOYETBEPTUUHbIE 00-
pa3oBaHus U Oa3asbHbIE AJUTIOBUAJIBHBIE CIIOM OOHAPYKEHBbI HE ObLIH.

B ocHoBanuu pazpesa (otmetku okoiio 433 M abc¢.) 3ajeraroT BOJHO-O0CAJOUYHbIE aJIeB-
po-TiecyaHble OTIOKEHHUSI MOIIHOCTBIO Ooree 1,5 M, comepaliue MUHUATIOPHBIE MOPO30-
OoitHble TpemuHKY. Beie no paspesy (10 435 M abc.) HaOMIOAI0TCS KPUOTYpOMPOBaHHbIE
NOWMEHHbIE OTJIOKEHUS C IMUTEHETUYECKUMH MOPO3000HHBIMU TPELIMHAMHU BEPTHKAIbHON
IPOTSDKEHHOCTBhIO 10 0,5 M, 4TO MapKupyeT NpeKpalleHHe aUIIOBHAJIIBHON CEJUMEHTa-
. B yciioBusAX yMEpEHHO-XOJIOIHOTO U 3aCyLIUIMBOIO KJIMMaTa IPOMCXOANUIIO OCYLICHHE
HOWMBI, COIPOBOXKAaBIIeecs: (OPMUPOBAHHEM MAJIOMOIIHOM MepBOi NOrpeOeHHON MOYBBI
U TEepPEeBEMBAaHUEM OTJIOXKEHUH ¢ OOpa30BaHHMEM TOHKMX aJEBPUTHCTHIX IMeckoB. [locie-
JyIoliasi 3po3usi U J0JI0BbIE MPOLECChl NPUBEIU K (POPMUPOBAHUIO BTOPOM MorpedbeHHon
IOYBBI C XOPOIIO PA3BUTHIM IpoduieM (WutoBHadbHbIi ropuzoHT 0,5-0,7 m). Ee pazmsl-
Tasi BEPXHSSA 4YacCTh NEPEKPHITA TOHKOCIOMCTBIMU AJIEBPUTAMHU U MEJIKO-CPEJHE3EPHUCTHI-
MU [ECKaMH C Pa3sHOOOPa3HOH CIOMCTOCTBIO, COIEPKAIIMMU JBa CJIA00ryMyCHpPOBaHHBIX
npociiost (BeposiTHbIE CyOa’paibHblE MEPEPhIBbI), YTOJIBKH M XOPOIIO PAa3BUTYIO TPEThIO
HOrpeOEHHYIO MOYBY.

[To HKenexamuM OTIOXKEeHUs M monydeHa nata 18 736+500 m.H. (SPb-3573), Tor-
Jla KaKk TpeTbsl II0YBAa, BEPOSATHO COOTBETCTBYIOLIAs ropu3oHTaM c aaramu 15 430+150
(SPb-3410) u 17 1074+250 n.u. (SPb-3427), 3aneraer Bbimie. Dtam 3aBepurwics (op-
MHUpPOBaHHEM MOIIHON 4YeTBEpPTOM MOrpeOeHHON IOUYBbI, AHAJOTUYHON JaTUPOBAHHOMY
(~14,1 TBIC.)1.H.) TyMycUpOBaHHOMY ci1010. Okono 14,1 ThIC.JI. H. IPOU30LILIO PE3KOE U3-
MEHEHHUE KIMMAaTHYECKUX YCIOBUN — EPEXo K KPHOApUAHOMY PEXHUMY ¢ (OpPMUPOBAHHEM
JNECCOBUJHBIX CYIVIMHKOB, COIEPXKALIUX «KJIal» KPEMHEBBIX OPYAUIl MaJbTUHCKOW KYJbTY-
pbl. VIHTeHCHBHBIE KpUOTeHHbIE JedopManuu (MOJIUTOHAIbHBIE TICEBAOMOP(HO3bI, MHOIOY-
POBHEBBIE MOPO3000iiHbIE TPEIIMHBI) YKA3bIBAIOT HA YCTAHOBIIEHHE CYpPOBBIX KPHOAPUIHBIX
yCJIOBUH. DTH JJaHHBIE MTOATBEPKAAIOT paHee MOIy4YEHHbIE AaThl cepenunbl 1970-x ronos,
yKa3bIBas, YTO MAJBTUHCKUI IAJEOJUT OTHOCUTCS K BEPXHEH 4acTH YETBEPTOW CTYIEHU
BEPXHEI0 HEOIUIEHCTOIICHA.
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B3SAMMOOTHOLUEHUA YENNOBEKA U NELWEPHOIO MEABEAA
HA IOXKHOM YPAJIE

M. C. Wyp', A.0. lumparoe?, M.I. Xunuu?®

T Yp®Y, EkamepuHbype
2U3PUXK YpO PAH, EkamepuHbypa
3SUA PAH, Mocksa

Jlo 2015 rona [Wojtal et al., 2015] Ham ObIJIO M3BECTHO CPAaBHUTEIBHO MAJO€ YHCIO
KOCTEH MEeUIEpPHbIX MeABenel, Ha KOTOPBIX ObUIM HAWACHBI CJEbl MCKYCCTBEHHOTO MpO-
ucxoxaenus. OqHAKO HA JaHHBIH MOMEHT KOJIMYECTBO PadOT MO MACHTU(DUKAIUU CIIEOB
HCKYCCTBEHHOTO U €CTECTBEHHOIO IMPOUCXOXKIACHUS Ha KOCTAX MEUIEPHbIX MEABEACH 3HaUU-
TenbHO Bo3pocio [Buccheri et al., 2016; Camards et al., 2016; Majki¢ et al., 2018; Daschek
et Mester, 2020; Martisius et al., 2022; Herranz-Rodrigo et al., 2023; Plonka et al., 2024].
KonuuecTBo KocTel, HECYIIUX Ha cede Cliefibl HICKYCCTBEHHOTO MPOUCXOXKICHUS, YBEIUYH-
JoCh B pa3bl, HO Bce oHU 3adukcupoBanbl B EBpore. Mcnonb30BaHne KOCTEH MeIIepHBIX
MEJBEJEH 4YeIOBEKOM MOXHO pa3/IeuTh MO MOTHMBAM MCIOJIb30BAaHUSA HA YTUIMTApHOE
[Buccheri et al., 2016; Majki¢ et al., 2018; Daschek et Mester, 2020; Herranz-Rodrigo et al.,
2023] u veytunurapaoe [Camaroés et al., 2016; Martisius et al., 2022; Plonka et al., 2024].
B HeyTUIMTApHBIX IENAX IPEBHUIN Y€T0BEK MOT MCIOIb30BaTh HE TOJIBKO KOCTH, HO U 3yOHI,
Jienias U3 HUX MHOTOYHUCIICHHBIe oaBecku [Martisius et al., 2022].

Ha Vpaine nonoOHbIX nccieaoBaHuii He mpoBouiiock. HecmoTps Ha To, uto Ypan Gorar
Ha MECTOHAXO0X/ICHUs C OONBIINM YHCIIOM KOocTel nemepHbix measenei [[ mmpanos, Kocun-
ueB, 2022], HO AeTaJbHOIO aHAJIU3a CJIEJOB HAa KOCTAX 3TUX KUBOTHBIX paHEe HE MPOBOIU-
jock. CyliecTBYET TOJIBKO JIBa CBUAETENIbCTBA UCIIOJIb30BAHMS KOCTEH MEUIEPHOTO MEIBE s
Ha Ypane. Panee aBTopamu ommyOnMKOBaH 4Yepen Majoro mnemepHoro menseas U. rossicus
C MCKYCCTBEHHBIM OTBEPCTHEM B TEMEHHOW 4acTH U (parMeHT IJICUEBOIl KOCTH, KOTOPYIO
UCIOJIB30BaIM B KauecTBe peryuepa [JKumun u ap., 2025]. lanusle 00 HCHIONIBb30BaHUH KO-
cTeit Gonbiioro nemiepuoro mensens U. kanivetz Ha Ypanie OTCYTCTBYIOT.

Hamu 6b11 mpoBesnen ananu3 xocreit U. kanivetz u3 nemepsl Hykarckas. Ilemepa Ha-
xonutcs B bamkupun (54°10° c. 1., 57°22" B.1.) [Kucarynos u ap., 2022]. YHUKaIbHOCTb
MenIephbl 3aKII0YAETCSl B 3HAUUTEIBHOM MPeo0IaJaHui OCTaTKOB MEIIEPHOTO MEABEAS Ha
JpYrUMU KpynHbIMH Miiekonutaromumu. Ilemepa Hykarckas siBiseTcst OqHUM U3 KpyII-
HEHIIMX KJIAIOUII MEeIEPHOTO MeIBels Ha Ypase. Mbl mpoaHalIu3upoBalid KOCTHBIE ¢par-
MEHTBI 00ImKM KomudecTBoM 1883 9Kk3. u yctanoBuiu, 4to Ha 17 3k3. (0,89 %) umerotcs
cienpl OT 3yOOB KUBOTHBIX, Ha ONHOM (parMeHTe KOCTU MPEANOJIIOKUTEIHHO HMEIOTCS
cieibl UCKyccTBeHHOro npoucxoxaeHus [Llyp u ap., 2024]. dparment nuaduza maaon
OepIoBOi KOCTH UMeeT 7 mapasulebHbIX HACEYeK Ha CBOEW MOBEPXHOCTU. B ceuenuu Ha-
CeUKH UMEIOT V-00pa3Hyro (Gopmy, UTO CBHIETENBCTBYET O CBEXKEM COCTOSIHMM KOCTU Ha
MOMEHT HaHeCcEeHHs Nope30B. C MOMOIIBI0 TPACOJIOTMYECKOI0 aHaJIW3a, MPOBEIECHHOIO Ha
OMHOKYISIPHOM MHUKpPOCKOTE ¢ yBenuueHueMm ot 7 10 90 kpat, ObUI0 yCTaHOBIEHO, YTO HA
KOCTHOM (hparMeHTe OTCYTCTBYIOT CJ€[bl YTUIIMTAPHOTO MCIIOJIIb30BAaHUS B Kaue€CTBE OpY-
nusi. BeposiTHee Bcero, KOCTh UCHIOIb30BAIaCh HEYTHIUTApHO. B nanmpHeiimeM KocTh OyaeT
WCCIIeIOBaHa METOJIOM MUKpOTOMOrpaduu u cienbl OyayT BU3yalU3UPOBAHBI C TTOMOIIBIO
KOH(OKATLHOTO MHUKPOCKOIIA.
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YETBEPTUYHOE OCAAKOHAKOIJIEHUE B NYBOKOBOAHOM
APKTUYECKOM BACCENHE: ®AKTOPbI PACMPEAENEHUA

A.B. 3nbkuna’, A.J1. Muckapeea™ ?, T.U. XocHynnuHa' 2,
K.B. Fremman™ 2, N.[]. BaxeHoea™ ?
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2Criery, Cankm-lemepbype

s rmy6okoBogHOM vactu CeBepHoro JlemoBuroro okeana mpobiema omnpeneieHus
BO3pacTa BEpPXHEH YacTH 0CaJOYHOIO paszpe3a CTOMT OYeHb OCTpo. PazianuHble MeTo/bl ab-
COJIFOTHOTO M OTHOCHUTEJILHOTO JIaTUPOBaHUS, IPUMEHSAEMbIE K KOJIOHKAM JOHHBIX OCAaJIKOB,
ONPOOOBAaHHBIM 3/IECh, HE JAIOT OJIHO3HAYHBIX PE3YJIbTATOB M HE KOPPEIUPYIOT APYT C APY-
TOM.

[IpoBeneHHBIE HAMU MAJIEOMAarHUTHBIE MCCIENOBAaHUSA Ha KOJIOHKaX JOHHBIX OCAIKOB
JUIMHOIO 710 8 METPOB, 0TOOpaHHBIM B AMepa3uiickoM OacceiiHe B X0/I€ psiia BEICOKOIIUPOT-
HBIX DKCIEIULMI B pailoH NOAHATHS MeHeneeBa, NOAKPEIUIEHHbIE pe3yabTaTaMu Paauo-
JIOTMYECKUX METOI0B, OOHAPYKMBAIOT HAJIMYME I'PAHUIIBI MEXKAY YETBEPTUUHBIM [1EPUOIOM
u roneHoM [Harp., Elkina et al., 2023], noaTrBepsxaast pe3ynbTrarhl, paHee NpUBEACHHbIE
IaBunom Knapkom u np. mo nogustuio Anbdpa-Menneneea [Clark et al., 1980].

ITpu sTOM ecnu ans Amepasuiickoro 6acceiina CeBepHoro JlemoBUTOro okeaHa KOJH-
4eCTBO OIPOOOBAHHBIX KOJIOHOK YK€ CTPEMUTCSI K HECKOJIBKUM COTHSIM, /Ui EBpasuiickoro
GacceifHa OHU BCe €llIe OCTAIOTCs eMHUYHBIMU. TeM He MeHee, B akcrieauiuu «CeBepHbIi
noiroc-41» xone npeiida aenoBoit camoaBrKyeiics miatdopmbl «CeBepHslii nomocy [[1o-
nosa u Jip., 2023], 66110 0TOOpaHO MHOXKECTBO KOJIOHOK U3 EBpasuiickoro 6acceiiHa ATMHOIO
oT 2 110 4,5 M, 110 psAly KOTOPBIX MBI TAKXK€ BBIIIOJHWIN [1aJIEOMarHUTHBIE UCCIIEI0BaHUS HA
o0opynoBaHuu pecypcHoro nentpa «l'eomozaens» nayuynoro napka CIIOI'Y [mamnp., DnbkuHa
u 11p., 2024, npeaBapuUTEIbHO BCKPBIB JIMILL CPEAHEIUICHCTOLEHOBBIE TONIU. DTH UCCIIe-
JIOBaHUsI OyIyT JIOTIOIHATHCS HOBBIMH I'€0JIOTHUECKUMU MaTepralaMy SKCIIEULINN JIeT0BON
camonBrKy1eics miatgopmel «CeBepHblil moroc-42», npoBoauMoit MTHCTUTYTOM ApPKTUKH
U AHTapKTUKU B JaHHBIA MOMEHT, B Jipeii(e KOTOpOoil MpUHUMAET y4acTHE T'e0JOTHUeCKUN
orpsag OI'bY «BHUNOxkeanreonorus».
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MPOBJIEMbI NANNIEOTEOIrPAOUN
YETBEPTUYHOIO NEPUOAA KACINA

T.A. SHuHa
MrIY, Mocksa, didacha@mail.ru

Kacnuiickoe Mope mpeicTaBisieT YHUKaIbHBIA OObEKT JJI MO3HAHUS HBOJIOLMU MPU-
POAHOI cpenbl, 1 pa3pabOTKU U KOPPESILMN PErHOHABHBIX CTPATUrpagUUeCKuX U maje-
oreorpaduueckux cxem Cesepnoil EBpazuu. McciaenoBanusi pa3HbIX aclieKTOB YETBEPTHY-
Ho#i uctopun Kacnus npoosmkaroTcst 6osee 1nojyropa BEKOB, HO HECMOTPsI Ha 3TO, OCTaeTCs
MHOTO JIUCKYCCHUOHHBIX BOIIPOCOB [fHuHA u ap., 2025].

JUis aK4arbUIbCKOM TPaHCTPECCUM OTKPBITA JAMCKYCCHUS O €€ BO3pPacTHBIX I'paHULaX.
CornacHo poccuiickoil cTparurpaguueckoil cxeme, ee Hadajno Aatupyercs 3,6 MIIH JIeT.
B nocnennee necstuneTne MosBUIMCH pabOThI, «OMOJIQXKHMBAIOLIME» COObITHE 10 Hayaia
kBaprepa. He pemien Bonpoc o mpuunHax TpaHcrpeccuu, nocturueit yposus 100 m. Huox-
HsIs1 BO3pacTHas PaHUIIA MOCIEIYOIEro aniepoHcKoro dacceiina narupyercs 1,8 MiH JeT;
6osiee qpeBHUl Bo3pacT (2,1 MIIH JIeT) moiayyeH A Hee B mocieqHue roasl. HepemenHbie
BOIPOCHI Majieoreorpapuu TUX 30X NpuoOpear 0codoe 3HAYEHUE B CBSI3U C MOHMKEHUEM
HWDKHEW rpaHulpl kBaprepa. Cienyronlyro TpaHCIPECCUBHYIO 310Xy B pazsutuu Kacmms,
0aKMHCKY0, OT amllEepOHCKOM OTAENSeT TIOPKSHCKas perpeccusi, ypoBeHb U BO3pPAcCT KO-
TOpPOH TaKke mpeaMeT auckyccuid. Uto kacaercss OAKMHCKOW 310X, TO JUCKYCCHOHHOMN
OCTaeTCsl ee CTaJUMHOCTb, YPOBeHb (Bapuauuu oT 5 10 20 M) U Bo3pacT (ech JaTUPOBKU
~700, 600, 510, 460, 445 tbic.n.H.). [locneGakMHCKOE CHIKEHHUE YpPOBHS CMEHUJIOCH
YPYH/DKUKCKOH TpaHCIPECCHei, CyIIEeCTBOBAaHUE KOTOPOM BOOOILIE OTpULIAETCS PSAIOM HC-
CJICIOBATEIICH.

Crnenyromas KpyHasi IpoJo/LKUTEIbHASL 3110Xa B pa3BuTus Kacnus — xa3apckasi, BKIIIO-
yarouias paHHEXa3apCKUW M IO3/HEXa3apCKUil TPaHCTPECCUBHBIE ATallbl, Pa3ic/ICHHBIC
perpeccueii. HekotopbiMu ucciienoBaTelissMi B pa3BUTUM PAHHEXa3apCKOM TpPaHCTPECCUU
BblAesAeTcs Tpu craauu. IIpencrasnenus o Bo3pacre BapbupyroT oT 300 1o 140 Thic. . H.
A.C. 3acTpOXHOB C KOJUIeraMu MOIU(HUIMPYIOT PETHOHATIBHYIO CTPATUTpapUUECKYIO CXe-
MY, pacCMaTpuBasi B KaUY€CTBE PErpEeCCUBHBIX 00Pa30BaHUI MEXIY OCaJKaMH paHHEXazap-
CKOH U MO3AHEXAa3apCKOM TPAHCIPECCUN CUHTMIIBCKUE OTIIOKEHMSI, OTBEYAOLME UHTEPBAILY
MIS 7 —-MIS 6, uro cymiecTBeHHO Mosioke obmenpunsaroro ans cuurmis (MIS 11). Taxoit
BBIBOJI MEHSIET MpE/CTaBIEHUE O Majeoreorpaduu peruoHa B CpeJHEM HEOIUICHCTOLCHE.
[lozgHexa3apckass TpaHcrpeccus OTBEYAaeT Hadally IIO3IHEro HeoruelcroueHa. Ee Bos-
pacT ompezaeneH, CONIaCHO HOHUM-ypaHOoBoMy Mmetoay, B 114-75 toic.n.H. Hoselimue
pesyasrarel OCJI natupoBaHUs OTHECIM HAyajao Pa3BUTHUS TPAHCIPECCUU KO BTOPOM IIO-
nosue MUC 6; HOBBIE MaTepHalibl NAJTMHOJIOIMYECKOIO aHaJIN3a NOATBEPAWINA 3TO, TEM
CaMbIM IIOCTaBUB IIE€PEJ UCCIIEN0BATEIAMU HOBbIE BOMPOCHL. CylllecTBOBaHNE T'MPKAaHCKOM
TpaHcrpeccuu, ycranosieHHoH [ 1. TIonoBeM B cepeauHe MpoOLIOro BEKa, OTBEPrHYTOU
OOJIBLIIMHCTBOM CIIELMAIMCTOB, B MTOCIIEAHNE TO/bI MMOATBEPKICHO MaTepuaiaMu OypeHus.
OCIJI metonom ompenenen ee BozpactT B uHtepBase 110-100 Teic. . H. [laneoreorpadus
XBaJIBIHCKOM TPAaHCI'PECCHU HE MEHEE IMCKYCCHOHHA: KOJIMYECTBO CTaAWM, UX BO3pacT,
IIPUYMHBl BCE €Ill€ HE UMEIOT OJHO3HAYHOI'O PELUEHUS, XOTSA B IOCIEJHUE TOJbl INOSIBU-
JIOCb MHOT'O HOBBIX JIaHHBIX, JOCTHKEHHEM SIBUWIOCH MAacCOBOE JaTUPOBAHUE XBAJIBIHCKHUX
omioxkenuid OCJI metonom. T'onoueHosas ucropust Kacnus, ocHOBHbIE COOBITUSI KOTOPOH
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MAaHTBILIIAKCKasi PEerpeccus 1 HOBOKACIUIICKasl TpaHCrpeccus, Takke TpeOyeT paspere-
HUSL psijia BOPOCOB, KAaCAIOIIMXCs CTaJMHHOCTH, pa3Maxa U BO3pacTa COOBITHIA, BBISBICHUS
IIPUYUH UX Pa3BUTHUS.

Paboma evinonnena no npoexmy PH® 25-17-00024.
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