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Ha ocHoBaHuM aHaIM3a TeOMOPGhOIOTUYECKOTO CTPOSHUST KPaeBOil 30HbI JIeMHUKa AJTb/ie-
TOH/Ia YCTAHOBJICHBI MIPU3HAKHW €rO IMyJIbCALIMOHHOTO MOoBeleHUss B MajioM JIeTHUKOBOM
nepuroae. OHU 6a3UPYIOTCsl HA OCOOCHHOCTSIX U TEMITaX PacrpoCTpaHEeHUsI U Jerpagalviu
Jibaa B a3bl HACTYIAHUSI M OTCTYIaHUsI, PEKOHCTPYUPOBAHHBIX 110 KOH(MUTYpalnu 60KO-
BBIX M PACMOJIOXKEHNIO KPaeBbIX MOPEH (MOJBOAHON M Ha3eMHOI), a TaKXe M0 UCTOpUYe-
CKUM JTaHHBIM. BbIessioTest ABe pa3HOBO3PACTHBIX FeHepallMy IPsifl JIEBbIX OOKOBBIX MO-
peH nenHuka. Mononasi 6okoBass mopeHa (700—100 1. H.) OopueHTHpPOBaHA MapauIeIbHO
OCH €TO IBVDKEHMUsI, a ApeBHsIsI (paHee 12 ThIC. Kall. JI. H.) — MO YIVIOM K Heil. Paznuuue B
OPUEHTUPOBKE OOBSICHSIETCS pa3HO CKOPOCThIO NBUKEHUS JIeAHUKA: MeIJICHHON Ha 60-
Jiee paHHEM 3Tarie U ObICTPOil B MajioM JIEAHUKOBOM Tieprojie. YCTaHOBJIEHO TaKKe HaTU-
yye ABYX KpaeBbIX MOpPeH, c(hOPMUPOBAHHBIX PAa3TMYHBIMU MeXaHU3MaMU: HarlOPHBIM
(H1>Ke YpOBHSI MOpPsi) M HACBIMMTHBIM (Ha cyiire). [lepBast MHTepIIpeTUPYETCs KaK pe3yabTaT
OBbICTPOI TTOABUXKKM, a BTOpasi — Kak pe3yJIbTaT CTabwin3anuy (poHTa JieqHUKa BO BpeMst
apeajbHOI JerpajalMyi CyXOIMyTHOM YacTU €ro BBIABMHYBIIETOCs SI3bIKa, 32 KOTOPOii TO-
CJIeIoBaJIO OBICTPOE OTCTyNaHue (PPOHTA, YCTAHOBJIEHHOE MO UCTOPUYECKUM CBEIEHUSIM.
JonoTHUTEIbHBIMU TeOMOP(hOJOTMYECKUMU TIPU3HAKAMU TTYJIbCAIIMOHHOTO TTOBEICHUS
CIIyXaT Takue (pOopMbI-MHANKATOPHI, KaK prdaeHast MopeHa ((hJIIOTUHT) U TPSIIbl TPEIIH-
HOTO BBIIaBJIMBaHUS.

Karoueswie croéa: 60KoBbIe MOPEHBI, KpaeBasi 30Ha, JISTHUKOBBIN peibed, majieonysibca-
LM, MOABOAHBIN KpaeBO MOPEHHBIN BaJl, MyJbCUPYIOIIMIA JIETHUK
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BBEAEHUE

[Ton TepMUHOM “IyJibCalivsi” TMOHUMAETCS TEPUOANYECKHU TIPOMCXOIsIIAasl pe3Kasl Mo-
NBVXKKA JIEAHUKA, TPUBOAIIAS K Mepepaciipeie/ISHUIO BEIlleCTBa B HEM 0€3 CyIIEeCTBEHHOTO
n3MeHeHUs o01Ieit Macchl [1, 2]. MHBIMU clioBaMM, BHEIITHUM IPOSIBJICHEM TaKOU pe3Koit
TTOIBVKKM SIBJISIETCS YBEIMUESHME TUTOIIAIN JIEAHUKA TTPY OTHOCUTEITLHOM TTOCTOSTHCTBE €T0
Macchl (00beMa). Mexmy IByMsI TAKMMH TTOIBYXKKAMM ITPOMCXOINUT Aerpagaliisl BHIIBUHYB-
1Ie¥icsI YacTHu JICAHUKA U BOCCTAHOBJICHUEC MAaCChl B €I'O BEPXOBbIX — B o0JlacTu AKKYMYJIA-
uuu. Bpemst oT Havasa cTaniuu BOCCTAHOBJICHMSI 1O KOHIIA CTaAUM TTOIBUKKM Ha3bIBaeTCS
nepuoaoM myibcanuy [1, 2]. BaxkHOI 0COOGEHHOCTBIO MOABWIKKM SIBJISICTCSI YBEJIMYCHUE
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CKOPOCTU IBVIKEHUS Jibaa Ha 1—2 mopsinka v 6oJjiee 1o CpaBHEHUIO CO CTaaueil BOCCTAaHOB-
nenwms [1, 2].

N3zBectHO, uTo apxunenar llInuidepreH oTHOCUTCS K pailoHaM COBPEMEHHOTO OJie/IeHe-
HUS, TJIe IIMPOKO PacIpoOCTpaHEeHbI IyJibcUpyloliue JenHuku [1, 3, 4]. [To MHEHUIO HEKOTO-
PBIX MicClIenoBaTeNIel, K MyJIbCUPYIOIINM 3IeCh MOXXHO OTHEeCTH 0Ko1o 90% neaHukos [5].
K 2000 r. 6b111 cOOpaHbl JaHHBIE O IyJibcalugax 146 TeqHUKOB, T.e. mpuMepHO 13% Kkpyt-
HbIX JeqHukoB llImumbeprena [4]. 1o npyroii oneHKe, OCHOBaHHOII Ha OOJbIIEM KOJIMYe-
CTBE MyJIbCUPYIOIINX JEIHUKOB, OHU 3aHUMAIOT 57 % Bceil I1oIaay ojeaeHeHUsT apXuIiesia-
ra [6]. OCHOBHBIMM KPUTEPUSIMU TSI MAEHTU(MUKALMY TTOAABIISIOIIETO OOIBIIMHCTBA MMYb-
CUPYIOIIUX JIEMHUKOB B 3TUX OLIEHKAX ObUIM XapaKTepHble MPU3HAKU MX MOBEPXHOCTU
(TTeTIv CpeIMHHBIX MOPEH, HEOOBIYHO MHTEHCUBHAS TPEIIIMHOBATOCTbD, MEeTebYaThIil pucy-
HOK THAPOCETH, MHOXECTBO 03ep, OECCTOUHBIC KOTJIOBUHBI ¢ KPYTHIMM OOpPTaMM B BEPXO-
BbSIX, CJIOXKHBIE JIEMSTHBIE CTPYKTYPHI, pacTlacThIBAHUE SI3bIKA TIPY BHIXONIE HA MPEATOPHYIO
PaBHUHY U T.1.), @ TAKXKe pe3Kre U3MEHEHMUSI TTO0XKEeHMs (PPOHTA JISTHUKOB, BBISIBJIEHHBIE B
pe3yabTaTe JMCTAHIWMOHHOIO MOHUTOPUHTIA WU ITO JaHHBIM HAaTYPHBIX Ha6J’liOLleHVIﬁ.

OmHaKo 3TU TIPU3HAKU MMO3BOJISIOT YCTAHOBUTD TOJIBKO T€ MOABUXKKHU, KOTOPbIE TTPON30-
IIJTK HE OY€Hb AaBHO (TTepBbIe TOJbI — ACCATKHU JIET Ha3amd), U COBCEM He Tal0T BO3MOXHOCTHU
BBISIBJICHUSI UX TEPUOANYHOCTHU, T.K. NyJibcupytomue Jequuku [nuubdepreHa oTinyamTcs
JIOBOJILHO MPOJOJIKUTEBHBIM TTIEPUOIOM TTyJibcalivu. Tak, cuuTaeTcs, 9To (haza Mx BoccrTa-
HoBieHUSI MoxXeT mnThes 50—500 net [3]. Takum 06pa3zoM, OONBIIMHCTBO MTYJILCUPYIOIIIX
neqHukoB llInudepreHa naeHTUGUIIMPOBAHBI HA OCHOBAaHUM OOHOM IOABIKKU. B coot-
BETCTBUU Xe C ONpenesieHueM IyJibcalli, MPUBENSHHOM BbIllIe, OAWHOYHAsI pe3Kasi Mo-
IBUXKKa ITPU COXPAHEHUU MACChI JIEAHUKA, CTPOrO TOBOPS, HE MOXKET CUMTATLCH IyJIbCallu-
eil, T.K. He BBITIOJIHSIETCS YCJIOBUE TEPUOANYHOCTU. TeM He MeHee BBIMOJHSIOTCS Apyrue
BaXXHBIE YCJIOBUS MYJIbLCUPYIOIINX JISTHUKOB BO BpeMsl MOIBIMXKKU: PE3KOe M3MEHEHUE UX
TUTOIIAAN TP HEM3MEHHOM Macce M yCKOPEeHUE MBVXKEHMS JIbJIa, YTO OTJIUYACT MOIBUKKU
BO BpeMsI MyJIbCALIMii OT IIPOCTOTO HACTYMAaHMS JIETHUKOB. [T03TOMY TakKe IMOIBVXKKM, TaXe
ONVHOYHbIE, OyJAeM Ha3bIBaTh MyJbcalvsiMu. KpoMme Toro, n3-3a KIMMaTU4eCKUX U3MeHe-
HUI HEKOTOpPbIE IyJIbCUPYIOIINUE JEAHUKU MOIJIM MOTEPSITh CITOCOOHOCTh K BOCCTAHOBJIE-
HUIO Macchl 1 BO30OHOBJIEHUIO ouepeaHoil moaBxKu. B cioxupmeiics Ha [InuubdepreHe
cuTyauuu (IuTeiabHas (a3a BOCCTAaHOBJECHUSI U MPeKpallleHre yJIbcalliii U3-3a yXy/lle-
HUS YCIIOBUIT CHETOBOTO TMTUTAHMS TTYJIbCUPYIOIINX JIGTHUKOB) CTAHOBUTCST aKTYaJTbHBIM BbI-
SIBJIEHUE TYJIbCAILINiA, MPOUCXONMBIINX B MPOIILIOM (OyneM Ha3bIBaTh WX TMAJICOIyIbCaIlsI-
MM) OCOOEHHO Ha JIeAHUKAX, MTOABMXKHU KOTOPBIX He OBIIM MOATBEPXKIESHBI MPSIMbIMU Ha-
6.)'”0)J,CHI/IHMI/I WIN OCOOEHHBIMU Npu3HakaMu J'leﬂHVlKOBOﬁ MMOBCPXHOCTH, YIIOMAHYTBIMU
Bhille. OHAKO 0 CUX MOP OTCYTCTBYIOT XX€CTKHE MPU3HAKHU, TT0 KOTOPBIM MOKHO ObLIO ObI
OTHO3HAYHO TOBOPUTH O ITyJIbCAllSIX B IIPOIILIOM [7].

H.Jx.A. OBanc u b.P. Pu [8, 9] BbiensitoT oco0blit KoMruieke opMm pesbeda KpaeBoit
30HBI JIETHUKOB, KOTOPBIM MOXET CBUACTEILCTBOBATDH O MaJCOMyIbCallusaX. B TaHHBIM KOM-
TJIEKC BXOIST Clienyrole (hopMbl-MHINKATOPHI: HATTOPHBIE, XOJMUCThIE (XaMMOKM), prd-
JneHble ((QIIOTUHT) MOPEHBI, IPSIbl TPEIIMHHOTO BBIAABIMBAHMS, 3Ur3aroo0pa3HbIe O3bI.
OnHaKo 3TU aBTOPHI CaMM YKa3bIBaIOT HA TO, YTO IO OTIAEJIHLHOCTU Kaxaasi u3 3Tux ¢opm (3a
UCKJIIOUEHUEM 3UI3aroo0pa3HbIX O30B) HE MOXKET CIYXWUTh MPU3HAKOM IPOU3OLIEAIIeH
OBICTPOIi TTIOABUKKHU JIEIHUKA, TaK KaK OHU BCTPEYAIOTCS U B KPaeBOM 30HE HENYJIbCUPYIO-
KX JIEMTHUKOB. TakuM 0Gpa3oM, JJIsT BRISIBJICHUST TTAJIEOITyJIbCalldil, KpOMe TepeUnCIICHHBIX
dopm penbeda HEOOXOIUM KOMIUIEKC IPYTUX IMTPU3HAKOB, B MEPBYIO OYePellb, T€0JIOTO-Te0-
MOpP@OJIOTUUECKUX, HECYLIUX B cebe MHPOpMaIMIO O XapaKTepe pacrnpoCTpaHEHUs Jibaa B
CTaauIO MOJABMXKKU U €ro Aerpagalliy Mocjie TaKOBOM.

Heo0xonuMo oTMETUTh, YTO IPU PEKOHCTPYKIIMHU IaJeONyJIbCalluU 10 peibedy 1 OTIO0-
XKEHUAM MOZKHO CyAUTDH TOJIBKO 00 OTHOCUTENBHOI CKOPOCTHU ABUKEHMUS JibJa U €0 MaKCHU-
MaJIbHOM pacnpoCTpaHEHUH, HO He 00 MI3MEHYMBOCTH MaCChl JIEMHUKA IO U TTOCJIe MPearo-
Jlaraemoii moaBukku. [loaTomy B Tipoliecce peKOHCTPYKIIMA BMECTO TTOHSITUS “TIONBMXKA”
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JIEMHUK AJIbIETOHIA
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Puc. 1. JleqHuk AnbaeroHaa v nojioxeHue ero (opoHTa B pa3HOE BpeMsl.

1 — rpeOHM XpeOTOB; 2 — Tpsiabl GOKOBBIX MOpeH; 3 — moJyioxkeHue ¢poHTta: | — B mo3nHem reiictolieHe (paHee
12 ThIC. Kau. ia. H.), Il — B Masslit nenHuKoBbIi niepuon (He panee XIV—XV BekoB, HO K Hauany XX Beka), III — B
1936 1. [10], IV—8 1990 . [11], V— B 2009 r. (Ha ocHOBe GPS-KoOpAMHAT, MOJYYEHHBIX MPH MOJIEBBIX UCCIEIOBA-

HUSX).

MBI OyAeM MCHOJIb30BaTh CJIOBOCOUYETaHUE “OBICTPOE HACTyIlaHMEe”, OTpakalollee BHEIIHee
MPOSIBJIECHNE PEKOHCTPYUPYEMOTO SIBIeHUSI. HBIMM clI0BaMM, OBICTpOE HACTYITaHUE — 3TO
elle He TOABMXKKA, a 3HAYUT U He myjbcalusi. ToJbKO HaIMYMe JOMOJHUTEIbHBIX TPU3HA-
KOB (HampuMep, MOBTOPSIEMOCTh OBICTPHIX MOIBUXKEK, OCOOEHHOCTH IeTpalalliu JIbaa cpasy
MocJjie HacTyMaHUs U T.1I.) MOXET MOMOYb CAENaTh BHIBO/, UYTO 3TO BCE-TaKU MOIJIa ObITh MO-
NBUXKKa ITyJIbCUPYIOIIEro JieqHnKa. Korna rmoBeneHue JeIHUKA B TIPOIIIOM OTJIMYAETCS Xa-
paKkTEepHBIMU CBOWCTBAMU TMyJbcalluu (HApUMeEp, 3HAYUTEIbHOE YBEJIUYEHUE CKOPOCTU
NBWKEHMS JIbIA, OCOOEHHOCTH JeTpadallii BRIIBUHYBIIEHCS YaCcTH JIEAHWKA U T.1.), Oyaem
Ha3bIBaTh €r0 “MyJbCAlIMOHHBIM”, YTO B COOTBETCTBUU C JIEKCUYECKHMMU TpaBUIaMU pyc-
CKOTO SI3bIKa ITOIpa3yMeBaeT HEKOe CBOMCTBO OOBEKTA, B OTJIUYME OT CJIOBA “IyJILCUPYIO-
IUIT”, KOTOPOE HEeCeT CMBICH aTpudyTa 00beKTa. B HallleM MOHMMaHUU, CIOBOCOYETaHUE
“TyJIbCallMOHHOE MOBeIeHNEe” TIPEAToaraeT BCETro JIMIITb aHAJIOTHIO C ITOBEICHUEM MYJIbCH-
PYIONIEro JieAHUKA 10 HEKOTOPBIM BHEIIHUM MPU3HAKAM U He SIBJISIETCS MOJHBIM CUHOHU-
MOM TepMHHa “mynbcanusa”’. KpoMme Toro, oHO mpeanosaraeT BO3MOXHYIO M3MEHYNBOCTh
“ToBeneHMs” JeIHUKA: TO OH MOXKET BEeCTU cebsl KakK ITyJIbCUPYIOIIUii, TO KaK “HOpMallb-

o9

HBIN "~ JICOHUK.

B nanHo#i paboTe mpeayiaraeTcs MpUMep PeKOHCTPYKIUM IMyJIbCAllMOHHOTO TTOBEIESHUS
TOPHO-IOJIMHHOTO JieqHuka Anpaeronna (3anaaHsiii nuubdepreH) B Majiom JieTHUKOBOM
TIepUOoIe MO re0J0ro-reoMop@oIornuecKuM IpusHakaM. JIemTHUK uMeeT JJIMHY OKOJIO 3 KM
U HIUPUHY OKOJIO 2 KM, opueHTHpoBaH Ha BCB u 3aHuMaeT camylo 103KHYIO U3 YeThIpex Ta-
paJUIeIbHBIX TOPHBIX IOJIMH Ha 3aIllamlHoM Imobepexbe 3anuBa I'péu-bropa (3am. Inumdep-
reH) npuMmepHo B 7—8 kM kK FOKO3 ot noc. bapenuoypr (puc. 1). BonopasaenbHbie XpeOThI
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(ckajbHOE oOpamJjieHUe TOJMHBI) OKaHYMBAIOTCS MpuUMepHO Ha abc. BbicoTe 100—150 M y
MPUOPEKHOIN MOJIOCH MOPCKUX 1IOKOJIBHBIX Teppac, KOTOPbIE TIPEePhIBAIOTCS TOJMHOOOpa3-
HBIM MOHKEHWEM B KOPEHHBIX TTOPOJaX, JeXKallliM HETTOCPEICTBEHHO HIXKE TOPHOM HOJTH-
HBI AJIBIETOHIBI Ha ee MpoaoJbkeHnr. Kak cama movmHa, Tak U ee POIoJKeHNe TepeceKa-
10T BBIXOIBI MEPMCKHX KAPOOHATHBIX U KPEMHUCTBIX U3BECTHSIKOB M TPUACOBBIX MECYaHM-
KOB, aJIeBpPOJMTOB M aprUJUIMTOB BKPECT MX MPOCTUPaHUio. [1nacTel 3TUX MOPOA MMEIOT
kpyroe naneHue (50—90°) na BCB (B cTopoHy ¢bopaa), 4TO ompeacisieT CBOcoOpa3HbIii
BOJIHUCTBI MPONOJBbHBIN TMTPOGWIb TOJMHbBI, BBIPAXKEHHBIN B pejibede pUresIsiMi U MeXpU -
TeJIbHBIMU MOHWXKEeHUSIMM (0acceiifHaMu BbIMaxuBaHUs). Ha MpOTsoKeHUW MOCIEIHETO JIe-
CATUJICTUS SI3BIK JISTHUKA HAXOAUTCSI MPUMEPHO B 2 KM OT Gepera 3aJiiBa Ha BHICOTE HE HU-
xe 130—140 m. CpenHsist BBICOTA IIOBEPXHOCTH JIETHUKA COCTaBIsIeT 0K0J10 270 M. AJIbIeTrOH-
J1a OTHOCHUTCS K MOJUTEPMUYECKUM FOPHO-AOJUHHBIM JIETHUKAM.

HccnenoBaHust 3TOTO JIETHUKA U €T0 KpaeBoil 30HBI BEAYTCSI B TeUeHWEe MHOTHUX JieT [ 12—
20], 1 TOTBKO OTHOCUTEJILHO HEIaBHO aBTOpaMu [21] ObUT MOAHSAT BOIIPOC O TOM, UTO JIEI-
HUK MOT OBbITh MYJIbCUPYIOIIUM. B TTocaenHye roabl ObIIM MOATBEPXKIESHBI paHee Tpearnoia-
raemble, a TakKe BBISIBJICHBI JOMTOJTHUTEIbHbIE MPU3HAKU, KOTOPbIE MOTYT CBUAETEIbCTBO-
BaTh O MaJICONyJIbCalluu JIeAHUKA AJIbIeTOHIA.

MATEPUAJIBI U METOAbI

PesynbTaThl 3TOI pabOThl 6a3upyIOTCS Ha U3YyYEeHUU TeoMOpPGOJOrMYEeCKOTro CTPOSHUS
KpaeBoii 30HBI JIeAHUKA AJibieroHaa (B TOM yucie MOp(OJOTrMU MOIBOIHOTO KPaeBoOro Ba-
Jia) ¥ er0 TOpHOTO O0paMJIEHMSI, a TAKKE Ha TIISILIMOJIOTMYECKUX TAHHBIX O COBPEMEHHOM CO-
crossHUM camoro JeaHuka. [loneBbsie reoMmopdonornyeckue MapuipyTbl U ISILIMOJIOTHYE-
cKue HaOJoNeHUsI, KOTOpble BKIIIOYAIM M3yUYeHUE TMAPOJIOTUY JIeNHUKA (M3yYeHUe CTpoe-
HUS TOBEPXHOCTHOM TMOpPOCETM U €€ IMHAMMKUA BO BpPEMEHH, OlLIEHKa CTOKa s
oIpeesieHUsI BOTHOTO OajlaHca, 3KCIIEPUMEHTHI MO TPACCUPOBAHUIO BOJIbI YepPe3 BHYTPEH-
HYe KaHaJIbl JIEAHMKA METOIOM OKpalllMBaHUs) U a0y cHera U Jibaa (Mo peiikam), mpo-
BOJIMJIMCH aBTOpaMu B JieTHUEe ce30Hbl 2001—2009 rr. batumerpuueckasi cheMKa BaJia To/I-
BOIHOIT KpaeBoil MOPEHBI BEIIOJIHSIIACH C MOTOPHOM JIogku Zodiac ¢ ucrmonb3zoBanueM GPS
Garmin Vista Cx u sxojora Garmin Fishfinder (mpemocraBnen akcnenunueiit AAHWUN) B
setHue ce3oHbl 2007—2008 rr.

JanHble 0 TosioxkeHUU PpoHTa JeaHuKa B XX BeKe OCHOBAHbI Ha Tonorpauueckux Kaprax
Hopsexxckoro nonsipaoro nacturyra (HITH), cocTaBiaeHHBIX ITo MaTepuraiaM a3podoTOCheMOK
1936 1 1990 1. [10, 11], a Taxke Ha UcToprUecKUX poTorpadusix Hagama XX Beka [22, 23].

PE3VJIBTATBI U OBCYXJIEHHWE

[pu3Haku OBICTPOIT MOABUXKKM, KOTOPBIE ObLITU BBISIBICHBI Y JIEMTHUKA AJTbIETOHIA, MOX-
HO pa3lejuTh Ha JBE TPYIIIbI: T€, KOTOPbIe CBUIETEIbCTBYIOT O XapaKTepe pacnpocTpaHe-
HUS Jiba B (ha3y HACTyMaHUs, U T€, KOTOPbIe TOBOPSIT 00 0COOEHHOCTSIX MeTpanaliuu Jbla B
¢azy orcrynaHusi. PaccMoTpyuM 3TH MpU3HAKU.

Xapaxmep pacnpocmpanenus avda 6 ¢pazy nacmynanus. IlocnenHeit ¢a3oii HacTynmaHMsI
JenHuka AnbaeroHna siiasiercsl BceooOwas nst Llnundeprena cranus tpeckeneH (Manblii
JISAHUKOBBIN TIEpUOJ, KOTOPbII Havaycs 31ech He paHee XIV—XV BekoB, a 3aKOHUYMJICS B
Havayie XX Beka) [12, 13]. O rpaHuIIax MaKCUMAaJIbHOTO PacIpOCTPAHEHMsI JIbAA B 3TO BpeMsI
MOXHO CYJIUTb IO KOH(MUTYPAIIMU XOPOIIO BBIPAXKEHHBIX Y UMEIOIIMX CBEXUI 00JIMK OOKO-
BBIX MOPEHHBIX T'Psill, KOTOPbIE HATIPSIMYIO CBSI3aHBI C COBPEMEHHBIM JIEMTHUKOM (puc. 1) u
conepkar B ce0e JIesTHOE S1IPO, IMAarHOCTUPYyEeMOe MO MPSIMbIM HaOJIONEHUSIM, a TAKXKe 10
HaJIMIUIO TIPOCAaTOYHBIX BOPOHOK Ha IOBEPXHOCTH rpsid. JleBas 6okoBast MopeHa Majioro
JIEMHUKOBOTO MepUoaa JEXKUT Ha OAHOM JIMHUY C JIEBBIM OOPTOM, Hajlerasi Ha MOpCKue Tep-
pacel. CUHXpOHHas eif TTpaBasi 00KOBasi MOpeHa CHavajia cjierka u3rudaeTcst K HeHTpPY 101~
HbI (corsiacHO MOpdoI0run 06paMJISIIOIIIETO e XpeOTa), MPHU BBIXO/IE 32 KOTOPBI CTAHOBUT-
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cs1 cyonapaJieibHOl JeBoit 60koBoit MopeHe. TakuM oOpa3om, B Majiom JIeATHUKOBOM Tie-
puoie MPU BBIXOJIE 3a CKaJlbHOE oOpamiieHe OOPTOB TOJMHBI AJIbIETOH/IA HE pacTeKaslach B
CTOPOHBHI, KaK 3TO OTMeYaeTcs y cocemHero geqnuka 3am. ['péadropn [24, 25], a mpomoka-
Jia IBUTAThCS MPSIMOJIMHEWHO B HAMpaBJIeHUH, 3aJaHHOM TOPHBIMU XpeOTaMu, 00paMJIsio-
MU 1oJanuHy. O0e Tpsiabl 60KOBBIX MOPEH OKAaHUYMBAIOTCSI B MOpE, 00pa3ysl MBICHI.

K ceBepy oT neBoii 60k0BOI1 MOpeHBI MaJioro e AHMKOBOTO Tlepuoa (C ee BHEIIHE CTO-
pOHBI) HAXOAUTCS eIlle OIHa OOKOBas Ipsma MeHbIIero pasmepa (puc. 1). OHa oprueHTHUPO-
BaHa MOJ yIJIOM K MEpBOI M MPOTITUMBAETCS MPAKTUYECKU OT MeCcTa, IJle 3aKaHYMBaeTCs
CKaJIbHOE oOpaMJIeHUe JIeBOTO 00pTa, 10 OPOBKU MOPCKOM Teppachl BHICOTOI 0Kojio 80 M.
Ha Bung oHa 6oJiee npeBHSISI — O0JIOMKM TOPHBIX MOPOJI MPAKTUYECKU MOJTHOCTBIO TTOKPHITHI
JIMIIATHUKaMU U CWJIbHEE pa3pyllieHbl B pe3yjbTaTe BbIBeTpuBaHUs. O4eBUIHO, 3Ta OOKO-
Basi rpsifa oopazoBajach paHee nocjiaeaHei da3bl HaCTyNaHus JeHUKa AJTbIETOH/IA.

B oT/ii0XeHUMsIX HU3KMX MOPCKUX Teppac 3anaaHoro nodepexbs 3anuBa ['pEH-hbop/ BbI-
coroii 5, 7—10, 10—15 u 20 M Ha a6c¢. otmeTKax 0—0.5, 4—7, 10—12 u 15—20 M paguoyriaepoa-
HBIM METOJIOM ObLIM MTPOAATUPOBAHBI BKITIOUEHUSI PAKOBUH MOPCKUX MOJUTIOCKOB Mya trun-
cata u Hiatella arctica, Bo3pact KoTopbIx cocTaBmI ot 7700 mo 10100 paguroyriepoaHbIX JI.H.
(Bcero 9 mar B uHTepBajue 8.5—11.7 Toic. Kai. J1. H.) [26]. B 6eperoBoM ycTyre 3TUX HU3KUX
MOPCKMX Teppac (BbICOTOM 10 20 M), IpUHaIeXalleMy CEKTOPY MEXIY ApEeBHEN U MOJIOI0M
OOKOBBIMU MOpPEHaMU, OOHAXKAIOTCSI, CyIs MO0 UX MOPEHONOA00HOMY O0OJIUKY (ciabast cop-
TUPOBKA M OKATAaHHOCTh MaTepuasa), epeMbIThIe JETHUKOBO-MOPCKUE OTIOXEHUSI.

Mcxonst u3 ynoMsiHyThIX BhILLIE JaTUPOBOK CJIEIYyeT, YTO Teppaca BbICOTOI Oosice 80 M U
JIpeBHSIST 00KOBasi MOpeHa 00pa30BaiuCh paHee 12 ThIC. Kal. JI. H. [26, 27]. Torma, BepoSITHO,
Jiell, pacTeKasiCh OTKJIOHSIJICS K CEBEPY OT CKaJIbHOTO 60pTa AOJIMHBI, KAK 3TO MOXHO CYIUTh
10 TIOJIOXKEHUIO caMoii ipeBHelt 60k0oBoit MopeHbl. Cyzisl Mo TOMY, YTO 3Ta rpsijia pe3Ko 00-
pbIBaeTcsl y OpOBKM MOPCKOM Teppachl, JIETHUK B TO BpeMsi OKAaHUMBAJICS B MOpEe, OTHOCH-
TEJbHBIM YPOBEHb KOTOPOro(06e3 yuyeTa BepTUKaJbHBIX ABUKEHUM 36 MHOM KOPBI) ObLT BBIILIIE
COBPEMEHHOT0 MpUMepHO Ha 80 M, a MOPEHHBIE OTJIOXEHUSI CIPYXXaJIUCh B MOPE C Kpasi BbI-
JIBUHYBILIETOCS si3bIKa JieAHUKA. YTO KacaeTcsl MoJIOXKEHUS IpEeBHEN TTpaBoil 00KOBOI Mope-
HbI, TO OHO, CKOpEe BCETo, COBIAJAJIO C MOJIOXKEHUEM OOKOBOIA TPslbl TTOCHIEIHEN CTanunu,
TaK Kak U3rubd cKajJbHOTro 00pTa OKAHUYMBAJICS B TO BpeMsl TIOUTHU Y CAMOTO MOpSI U TIPersIT-
CTBOBAJI PaCTEKaHUIO JibJla K 10Ty, MO3IHEE OTJIOXEHUS 3TON MOPEHBI ObUIM BKJIIOUEHBI B
MOJIOJYIO MOPEHY.

Takum ob6pa3omM, B ABe pa3Hble (a3bl HACTYIIAHUS OJHOTO M TOTO Xe JIeAHUKA ABUXEHUE
Jibla TIPU €TrO BBIXOJIE M3 CKAJbHOTO OOpaMJIeHUSI ObUIO Pa3IMYHBIM: MPSIMOJIMHEHHBIM B
MoJioayio (asy u pactekamomuMcs — B 00Jiee APEBHIO, O UeM CBUAETEIbCTBYET pa3iuyHast
KOH(pUrypanusi 60KoBbIXx MOpeH. OTCI0a MOXKHO CIIeJIaTh BBIBOJ, YTO BO BpeMsl OoJjiee IpeB-
Hell cTaguu HacTylNaHUsl NBUXKEHUE Jibla, CKOpee BCero, ObLTIO MEMICHHBIM, YTO CIIOCO0-
CTBOBAJIO €T0 PaCTEKaHUIO TIPU BBIXOJIE 3a CKaJlbHOE 0OpaMyIeHUE TOJILKO y JIEBOro 60pTa J10-
JIUHBI, B TO BpeMs KakK y TIpaBoro 60prta MIOJWHbI CKAJIbHOE 00paMIeHHe OKAHYMBAJIOCh MO~
YTU y CaMOTO MOpsl, MPEISATCTBYS Takomy Tipolieccy. Bo Bpemsi mnocienHeilt craauu
HacTynaHus JBUXXEHHE Jiblla ObLIO OBICTPBIM, B PE3yJIbTaTe Yero JeAHUK He yCreBasl pacTe-
KaThCsl B CTOPOHBI MTPY BBIXOJI€ U3 CKAJIbHOTO O0paMJICHUST U COXPaHST TTPSIMOJIMHETHOE Ha-
MpaBJieHWEe CBOETO JABMXKEHMUSI, 3aJJaHHOE OTpaHMYUBAOIIMMU ero 6opTtamu. MHBIMU clioBa-
MU, TIOCJICTHSISI CTaaysl HACTYIIAHUSI MOIJIa ObITh MOIBIZKKOM ITYJILCUPYIOILIETO JiemHuKa [28],
TOorma Kak 0oJjiee IPeBHSISI CTaausl, CKoOpee BCero, Hocuia OObIYHbIN XapakTep.

Heob6xonumo crnenath HEKOTOPBIE TMOSICHEHUSI OTHOCUTEIBbHO MeXaHM3Ma pacTeKaHMS
s13bIKa JiemHuKa. Ha Hatn B3risin, cienyeT pa3inyarh JBa pa3HbIX BapyMaHTa 3TOro Tpoiiecca
TIpY BBIXOZE 3a TIPeNesibl CKaJIbHOTO OOpaMJIEHUSI: C BBINTOJAKUBAHUEM TMPOJOJIBHOTO TPO-
¢bud MomIeTHMKOBOrO Joxa (Hampumep, JeaHuk I'péndrnopn [25] npu BeIXxode HaA Mpel-
TOPHYIO paBHUHY) U 0€3 3HAYUTEIbHBIX U3BMEHEHUI MPOAOJbHOIO MPOMUJIsT MOIJIECIHUKO-
BOTO JioXa (Kak y JeqHuka Anbaeronaa). [1pu MeqieHHOM IBUKEHUM JIETHUKA PacruiacThl-
BaHME SI3bIKa JOJKHO HAOIIOAAThCSI B O00OMX CiTydasiX, a Mpu OBICTPBIX MTOABUXKKAX — TOJIBKO
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IIPY BBIMOJIAXXWBAHUM TTPOAOJIBLHOrO TpodWIs JoxXa JienHuKa. JlJaHHoe yTBepKaeHue Tpeody-
€T TIPOBEPKU Ha MpUMeEpax COBPEMEHHBIX IMyJILCUPYIOIIMX JeAHUKOB. Tak, eciu 310 OyneT
MOJITBEPXKACHO HAOIIONCHUSIMHU, TO OTCYTCTBUE CJIEIOB pacTeKaHUs JibJa 3a CKaJIbHBIM 00-
pamMJIeHUeM TIpU MPaKTUYEeCKM HEM3MEHHOM MPOAOJbHOM Mpoduiie JeTHUKOBOTO JIOXa
MOXHO OyIEeT CUMTATh ONHUM M3 OCHOBHBIX MIPU3HAKOB MayieornyJibcalinii. Ha aTy 3akoHo-
MEPHOCTb MOXET OKa3blBaTh CYLIECTBEHHOE BJIMSIHME BEJIMYMHA YKJIOHA TPOAOJILHOTO
npoduiis goxa. AHaIu3 CTpOeHUsI KpaeBoi 30HbI JienHUKa KoMpopTiecc, KoHpuUurypauuu
CPEIMHHOM U GOKOBBIX MOPEH U TJISILIMOCTPYKTYP Ha ero si3bike, c(hOpMUPOBABIIIMXCSI B XOE
HelaBHEN MyJibcalluu, ToKa3aJl, YTo Jied IBUTAJICS TPSIMOJIMHEHO 10 HU3KUM M OTHOCH-
TeJIbHO TIJIOCKUM TTIOBEPXHOCTSIM JIOXKA JOJIMHBI (T.€. IPU HEM3MEHHOM TTPOAOJILHOM Mpodu-
Jie), a He TTOBTOPsUT U3ru0 CPpeAMHHON MOPEHBI BCJe 32 OKAaHYMBAIOIIMMCS CKaJlbHBIM 00-
pamMiieHueM IIpaBoro copra [28].

W3zBectHO [22, 23], yTo B Havasie XX BeKa sI3bIK JIeMTHNKA AJIbACTOHIA CITyCKAJICS B MOpe
(puc. 2). B pesyinbTare 3XOJOTHBIX MPOMEPOB B OyXTe, B KOTOPOM OKAHUYMBAJICS JIETHUK,
aBTOpaMM ObLI OOHApPYKEH NYrooOpa3HbIii MOABOAHBINA Baj BbICOTOM 10 10—15 M 1 mupu-
Hoit 100—150 m (puc. 3) [21]. DTOT Baj COEAMHSET TMOABOIHBIE MPOIOIKEHNSI GOKOBBIX MO-
PEHHBIX TPsifi OCEAHE CTaqum TI0] BOJOM, UTO CIYKUT JI0KA3aTeJIbCTBOM €ro JIEAHUKOBO-
ro nipoucxoxaeHus [29]. CnenoBaresibHO, TaHHBINM BaJl MAPKUPYET MaKCUMaJIbHOE pacIipo-
CTpaHEHHUE Kpas JieqHMKa B MaJiblit 16 THUKOBBIN Iepuomn (puc. 1).

Yro kacaetcsi MexaHM3Ma 00pa30BaHMsI Bajia, TO OH TEOPETUUYECKU MOXET OBbITh KaK aKKYy-
MYJSITUBHBIM, TaK U HAOpHbIM. {711 TOoro 4to6nl cchopMuUpoOBaCs aKKyMYJISITUBHBINA O/ -
BOJIHBIA BaJsl, Kpail JeAHUKA AOJIKEH HAaXOAUThCSl B CTALIMOHAPHOM MOJIOXKEHUU JOCTATOUHO
MPOIOJLKUTENbHOE BpeMs. [1py MeqIeHHOM ABUXKEHUM JIETHUKA €70 (PpOHT ObLI OBbI HE CIO-
COOEH J10JITO HAXOIUTHCSI B OTHOM U TOM K€ TTOJIOKEHUU, YTOObI C(hOPMUPOBATH HACHITTHYIO
KpaeByI0 MOPEHY, TaK KaK OH Obl HEM30€KHO MOCTOSIHHO 00JIaMbIBAJICSI B MOPE 32 CUET Tep-
Moabpasuu. [ToaTomy, ckopee Bcero, o6pa3zoBaHue Bajia MPOUCXOIUIO ropasao ObIcTpee, B
pe3yabrate “Oysibmo3epHOro” acddekra Haropa ITyJIbCHUPYIOIIero JeaHuka. Bo3amoxHO, B
€ro CTPOEHUM TaKKe NMPUHUMAIOT y4YacTUe U MOPEHHbIE OTJIOXEHUSI, KOTOPbIe ObLIN Crpy-
2KEHbI 1iepea JCAHNKOM B MOPE€ BO BpEMI npeubmymef/’l d)a3bl HaCTyIlaHus1, Korga OTHOCHU-
TeJIbHBIM YpOBeHb MOpsi ObUT Ha 80 M BhIlIe. B mocieqHo0 cTaauio JeJHUK crped 3T OTJIo-
JKEHUS C JIOXKa U TOJIKAJI uX Tepes coboit. JIoMmoIHUTEIbHBIM MOATBEPKASHUEM 3TOMY CITy-
JKUT HEPOBHAs, K3apUpOBaHHAas TIOBEPXHOCTD JHA TMepe MPOKCUMMATbHBIM CKJIOHOM BaJia.
Bunumo, BeInmaxaHHbIN OTCIOAa MaTepuall U MIPUHSUT y4acTUe B CTPOEHUM TTOABOJHOTO BaJia.
Takum o6pa3oM, TOJBKO B pe3yJibTaTe MyJIbCalluu JIEMHUK AJbIeroHaa ObLI CIIOCOOEH CO-
31aTh NOJABOAHBINA HAITOPHBIN BaJl.

MoOXHO OLIEHUTh MUHUMAJIbHYIO TOJIIIMHY JIEIHUKA, HEOOXOAUMYIO 1151 OPMUPOBAHUS
MOJIBOIHOTO HamopHoro Baia. [JiyouHa 3aiuvBa riepen BajJoM He npesbiiiaeT 30 M, a 3a HUM
cpasy nocturaet 50 M u 6osee. UToObI SI3bIK JIEMHMKA OKa3aJicsl HE Ha TIJIaBy, €ro TOJIIIMHA
JIOJIKHA ObL1a MpeBbIlIaTh 33 M, YTO BBIBOIUTCS U3 Pa3HULBI TJIOTHOCTU BOIbI U Jibaa. Of-
HAaKO MpPHU TaKOW TOJIIWHE JibAa, KOTOPbIM HAXOAUTCS TIOUTU Ha TUIaBY, JIETHUK ObLIT ObI HE
CIIOCOOEH co3maTh Bajl HAITOPHOU MopeHbI BbicoToi 10 M. [To3TOMY CTOMT IpennooXuTh,
YTO Ha Kpalo si3blKa JIeAHMKA TOJIIIMHA Jbla J0JKHA Oblia ObITh OoJjiee cyliecTBeHHOI. Be-
POSITHO, OHa TpeBbIlaia 31ech 50 M, TO €CTb TOBEPXHOCTH JIb/Ia BO3BHIIIANIACh HAl BOIOI Ha
20 M m Goitee. DTo XKe BUAHO Ha pororpacdum 1912 r. [23], korma JiemHUK AJIbAETOH/IA elle
CIycKaJicsl B MOpE.

CTOUT OTMETUTb U HEKOTOpble (DOPMBI-MHAMKATOPbI, TUITMYHBIC IJISI MYJIbCUPYIOLINX
snenHukoB [7—9]. Hanmpumep, monepevyHbie rpsiibl MOPEHHOTO MaTepuaia, KOTopbie, KakK Mmo-
naraiot [8, 9], chopmupoBanuck B pe3yibTaTe BbIJABIMBAHUSI OCHOBHOI MOPEHBI B pACKPBI-
Thl€ CHU3Y JIEAHUKOBbBIE TPELIUHbI, 00pasytolrecs: B Xo[e Myabcaluii (Ipsabl TPEUIMHHOTO
BhIAAaBAMBaHUs ). Takue rpsiibl TAaKKe Ha3bIBAIOT OCAJOUYHBIMU JalilKaMU, U OHU, Harlpumep,
B HacTosIee BpeMsl HabIoaalTcs Mo KpasiMm JeaHuka Boct. I'péHdbopa, aJisi KOToporo cy-
IIECTBYIOT KOCBEHHBIE MPU3HAKU IyJIbcalluM B TIpourioM [6]. B kpaeBoii 30He JemHUKaA
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Puc. 2. Bux nenHuika Anbaeronaa B pasHeie rogsl: 1909 [22], 1912 [23], 2006 rr. (doTo O.B. Kokuna).

AnberoHa B HEKOTOPBIX MECTaX MOXXHO HaOII0aTh MONepeYHbIe MUKPOTPSIIbI OCHOBHOM
MOPEHBI, KOTOPbIE, BEPOSITHO, MPEACTABJISIIOT CO00I Takue ocamouHble naiiku. CoctaB uUx
MaTepuaia COOTBETCTBYET COCTaBY OKPYKaIOIIeil JOHHOI MOPEHBI.

Bo MHoOrux Mecrax KpaeBoii 30HbI JIEAHUKA UMEIOTCSI YIaCTKU, Iie OOHapyXKuBaeTcs Ipe-
BOCXOJIHasI JIEMHUKOBAsI MOJIMPOBKA KaK 00JIOMKOB TOPHOI MOPOJIbI, TAK U KOPEHHBIX BBIXO-
noB. Takasi ToMpoBKa A0 OUYEHbD IJIAIKOUN TMTOBEPXHOCTH OOBIYHO CBOMCTBEHHA MSITKUM TOp-
HBIM ITopogam [2]. I1pu MeajieHHOM TeYeHWH JIbIa KOPEHHOM MOIJISIHBIN CyOCTpaT MOKPBI-
BaeTCsl SBHO BBIPaXXEHHOM penbeHOI JIEMHUKOBOM IITPUXOBKOI, BRI3BAHHOM HaHECEHUEM
€IMHUYHBIX LlapalnuH BBICTYMNAIOIIUMU y4yacTKaMM KaMHel, MpUMep3lInX K OCHOBAaHUIO
NBUXKYyLIerocs jbaa. [Ipu ObICTpOM MepeMelIeHUH JIbla HaOII0AaeTCsl MAaCCUPOBAHHOE BO3-
NIeiCTBYEe HA MOBEPXHOCTh CKAJIbHOTO OCHOBAHWSI MHOTOYMCJICHHBIMU BBICTYTIAMU KaMHEiA,
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Puc. 3. [TonepeyHblit 9XOJOTHBIN MPOGMUIIb TOJBOIHOTO 6EPEroBOro CKJIOHA B OCEBOI YacTH OYXTHI AJIbIETOH/IA.

KOTOpbIE TTPEUMYIIIECTBEHHO HUBEJIUPYIOT YIIyOoJeHusl, co3naBasi MOJUPOBAHHYIO TTOBEPX-
HocTb. B 2003 r. onuH n3 aBTOpOB padoTtan Ha JegHuke Konka Ha KaBkase, roe oOHapyKuJI
MOIOOHYIO TTOJTMPOBKY KaK Ha KPYITHBIX IIbIOAX, TaK U Ha MEJIKMX KaAMHSIX pa3HOTO COCTaBa
(B TOM 4mCJIe ¥ He Ha MSIITKMX Pa3HOBUIHOCTSIX TOPHBIX ITOPOJT) Ha JIOXKe 3TOro jemHuka. [To-
CKOJIBKY 3TV KaMHU OBLTA OTITOJMPOBAHBI BO BPeMsI OYeHb OBICTPOTO TMepeMEIIeHUsT Mace
IJIETYEPHOTO Jibaa Bo BpeMs I'eHanmoHcKoit KaTacTpodsl B ceHTsI0pe 2002 T., HAIMYNE IT0-
JIMPOBKU MOXET ObITh TOTIOJHUTEIbHBIM aPIYMEHTOM B TTOJIb3Y OBICTPOTO ABUKEHUS JbAa, a
3HAYUT U JISAHUKOBOI1 TyJIbCAlIMM pacCCMaTPUMBAEMOT0 HaMU JIeAHUKA AJIbIeTOH A,

Eite onvH KOCBEHHBIN MPU3HAK BHE3AITHOTO M OBICTPOTO BBIABWXKEHMUS JIbIa — CYIIe-
CTBEHHOE TTOHMXXEHME MOBEPXHOCTU B OOJIACTU MUTaHUs. B HacTosiiiee BpeMsi OCHOBHas
Macca JbJa HaXOIUTCs B KOTJIOBUHE, OTPAaHUYEHHOM C TPEX CTOPOH FOPHBIMY CKJIOHAMMU, a C
YyeTBepTOi (C BOCTOKA) — MaCCUBHBIM PUTEJIeM, CJIOKEHHBIM U3BECTHSIKaMU KapOoHa. Bbi-
coTa pureJs ¢ Boctoka okoyio 100—150 M, a corstacHO reo(pU3n4ecKIM UCCISIOBAHUSIM, TTy-
OnHa KOTJIOBUHEI Itepen purejiem npesbimmaeT 200 M [13]. CpaBHeHME BEICOTHI IIOBEPXHOCTHU
nemHuka Havaiaa XXI Beka ¢ Toil, Kotopas mokazaHa Ha kapte HIIM mo cocrosiHuio Ha
1936 r. [10], cBUIETEIBCTBYET O TOM, YTO B 1936 I. TOJIIIMHA JibAAa Hal pUrejaeM Oblia Mpu-
MepHO Ha 70 M 6oJblie [21]. DTo 1MO3BOJISLIO JIEMHUKY TTepeTeKaTh Yepe3 BHICOKUIA pUTellb U
IIBUTATbCSI B CTOPOHY Mopsi. [Ipu 3TOM BbIIBUHYBIIAsICS 4acTh (OKOJIO 2.5 KM) MPUMEPHO
paBHa MO JUTMHE 00JIaCTH MUTAaHUsI, U3 KOTOPOil OHA BBIABUHYJAch. CleI0BaTeIbHO, B TIpe-
neJiax mocaenHei TOKHO OBIJIO MPOM30MTU MOHKeHWe TToBepxHOocTH Ha 100 M, 4TO, TTOXO0-
Xe, 1 mpou3oliio. O6 3TOM MOXHO CyIUTh 1o (popMe Jaly OBIBIIEH 00JIaCTY MUTAHUS JIe -
HUKa, OKOHTYPEHHOI BHICOKUMY BEPTUKATbHBIMU CKaJTbHBIMU CTEHAMU.

Ocobennocmu dezpadauuu avoda 6 gpazy omcmynanus. Jlerpaganys IMOCIEOHETO OJeAeHE-
Hug Ha llInuubepreHe B 1ieJIOM U JieNHUKA AJIbAETOHA B YACTHOCTU HAOJII01aeTCsl ¢ Havyasa
XX Beka [12, 13, 17]. Ecau B 1909—1912 rr. [22, 23] ¢pOHT JIeqHMKA OKAHYUBAJICSI B MOPE
(puc. 2), To Ha Tonorpacduueckoii kapre HITU, cocraBiaeHHOIT Ha OCHOBE a3poOTOChEMKU
1936 1. [10], oH MoOKa3aH MpakTUYeCKn y camoro 6epera (puc. 1). B HacTosiee BpeMsi BOJIH-
3u oT Oepera, Ha pacctostHUM 100—200 M MOXXHO HaGII0MaTh HACKIITHOIT MOPEHHEBIN Basl BBI-
cotoii 15—20 M. OH nMeeT IpSIMOJINHEHYI0 hopMy U mupuHy oKoyo 100 m. CeBepHast OKO-
HEYHOCTb Bajia MOAXOAUT MEePIEHIUKYJISIPHO K JIEBOI O0OKOBOI MOpPEHE U MPUMBIKAET K HEM.
YV 10’KHO OKOHEYHOCTHU Bajl U3rubaeTcsl Mo MpsSIMbIM YIJIOM, MMPpUOOpeTasi OpUEeHTUPOBKY
BIIOJIb IBUKEHUSI JICAHUKA U CTAHOBSICh MPAKTUUECKHU MapasjieIbHbIM MpaBoil 60KOBOM MO-
peHe, C KOTOPOii OH M CMBIKAeTCs BhILIE MO ToJnHe. MexXay nmpaBoit 60KOBO# Ipsiioil U OT-
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Puc. 4. @opmbl pesbeda KpaeBoii 30HbI JIEAHUKA AJIbIETOHIA.

(a) — ronepeyHoe OOHAXEHNE aKKYMYJISITUBHOTO KPAaeBOro Baja (IyHKTUPOM MOKa3aH HAKJIOH CJIOUCTOCTH, JIe/-
HUK JBUTAJICS CTIpaBa HajeBo); (0) — rmpocagouyHble BOPOHKH JIETHUKOBOTO KapcTa (OKOHTYPEHBI ITYHKTUPOM) Ha
BEPIIMHHOI MOBEPXHOCTU KpaeBoro Baja; (B) — pudieHas MopeHa ((IIOTUHT), MYHKTUPOM MoKa3aHa OPUEHTHU-
poBka Mukporpsiz (poro O.B. Kokuna, 2005 r.).

PE3KOM aKKyMYJISITUBHOTO KPaeBoro Bajia, OpMEHTUPOBAHHOTO O HAMPABJISHUIO IBUKEHUS
JIEMHUKA, pacrojiaraercsi BeplimHa GoBUOTIsAIIMaTbHOTO KOHYyca. [1o Bceil BeposiTHOCTH,
371€Ch HAXOAMJICS BBIXOJ MaprMHaIbHOTO MTOTOKA TajbIX BOA. B 1ieHTpe BaJ ipope3aH p. AJlb-
NIeTOH/IA, TTIOAMBIBAIOIIEH IOKHYIO TOJJOBMHY MOpPeHBl. B oGpasoBaBiieMcsi OOHaXXeHUU
BCKPBIBAETCSI HECOPTMPOBAHHBIN BaJyHHO-TaJeYHBbI MaTepuall ¢ TIMHUCTO-TPaBUMHBIM
3aMoJITHUTENIEM M C HAaKJIOHHBIMU U TOPU3OHTAJbHBIMU MPOCIOSIMU CIa000KATAaHHOTO
(0—1 knacc) rpaBusi U ApecBbl pa3auuHbix pa3mepoB (ot 0.5—0.7 mo 1.5—2 cMm) ¢ neckom.
DTO CBUAECTEIBCTBYET O TOM, UTO BITAMBAHUE MOPEHbBI COMTPOBOXIAIOCHh MEPEMBIBOM OTJIO-
JKEHHOT0 MaTepuasia TalbiIMU Bonamu (puc. 4, a).

M3BecTHO, uTO B Hauvane 1930-x rogoB JeAHUK AerpaaupoBal OYEHb MEIJIEHHO, TaK Kak
MHaye CTPOUTb CUCTEMY BOL03a0opa sl pyaHUMKa BypeHUOypr Ha ero kpawo 6bL10 ObI Oec-
cMbiciieHHo [30]. Hanuuue akKyMy/JasITUBHOTO Bajla TakKe CBUIETEIBCTBYET O CTallMOHApP-
HOM TIOJIOXXKEHUHM Kpasl JIeAHUKA Ha MPOTSIKEHUU KaKOTO-TO BPEMEHHU, YTO MOTJIO BO3HUK-
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HYTb TTOCJIC €ro MOABMXKHW B CTAAUIO CTAOMJIM3AlIMU, KOTJA BBIABMHYBIIASICS YacThb Jibla
crarHupoBaia. HecooTBeTcTBME MeXI1y MaKCUMaJIbHBIM TOJIOKEHUEM JIbla B pe3yJibTaTe
MOJIBMXKKM U TIOJIOKEHUEM Kpasi CTarHUPYIOIIETO JibJa, Y KOTOPOro 00pa30oBaiCsl aKKyMYJIsi-
TUBHBIN BaJl, MOXXHO OOBSICHUTH pa3pyllIeHUEM M OTCTYIMaHWEeM JISATHUKOBOTO (ppOHTa CHa-
yaja B pe3yJbTaTe TepMoadpa3uu, Koraa Jea CITyCKaJICs B MOpe, a 3aTeM B pe3yibTaTe 00py-
IIEHUsI U a0JISAIIMK KPYTOTO Kpas JIbJa Ha CyIIIe 10 TeX MOop, MoKa OH He CTaJl TTOJIOTUM.

CTOUT OTMETUTD, YTO Ha BEPLIMHHOMN MOBEPXHOCTU U Ha CKJIOHAX aKKYMYJISITUBHOTO Kpa-
€BOTO Bajla BCTPEUYArOTCsl HEOOIbIIINE MPOCATOYHbIe BODOHKU M30METPUYHOI (DOPMBI U 3a-
MagUHbI BRITIHYTON (hOpMBI (TIPOSIBJICHUS JIETHUKOBOTO KapcTa) TiryounHomn 1—1.5 M u mim-
Holi 10 3—4 M (puc. 4, 6). I'pynmbl BOpPOHOK pacIoIOXeHBI IEOYKaMM BIOJb OCH Bama. Mx
HaJIMYUE TTO3BOJISIET TIPEIITOI0XKUTh, YTO MO KpaeBoi MOpEeHOI HaXOMWIIMCh, a BOBMOXHO,
1 COXPAaHWJINCh IO CUX MOP OJIOKM MOrpedbeHHOTO MEPTBOTO JibAa, IMOCTENeHHOe TasTHUE KO-
TOPBIX BBI3BIBACT MPOCAIKH, B pE3yJIbTaTe KOTOPBIX 00pa3yloTcs Nogo00HbIe (POPMBbI.

Hrak, B 1930-x romax Kpail JeqHUKa pacroJiarajicsi Kakoe-To BpeMsl CTallMOHapHO, 0
3TOT0 CKOPOCTH Aerpanaiuu jJbia MOXHO pUMepHO olleHUTh B 10 M/roa. B nanbHeiiiem
CKOPOCTb JIerpaJallii Bo3pocia U coctaBuiia okoiio 1800 m 3a 60 et unu okono 30 m/rof.
I1pu sTOM HauboIBIINE CKOPOCTH OTCTYMAHUS Kpas Jibaa Obuiu oTMeueHbl B 1980-x romax
(M. KapneHko, yctHoe coobGieHue). [Ipsimble naMepeHust mokasanau, 4to 3a jeto 2003 r.
OTHEJIbHbIE YYaCTKM SI3bIKa JienHuKa orctymmwind Ha 70 M [17]. T1o-BuaguMomy, MeajieHHOe
OTCTyNaHue Kpasi JIeIHUKa Ha Ha4aJIbHBIX 3Tarnax ObLIO CBSA3aHO C €ro 0OJIbIIOI TOTIIMHOMN
U KpyThIM PpoHTOM. [To Mepe yMeHbIlIeHUST TOJIIIUHbBI U YKJIIOHOB TMTOBEPXHOCTH SI3bIKA TTPO-
HUCXOOWJIO YCKOPEHUE OTCTYMaHUs ero Kpas. B mociaenHue roapl, ¢ Tex mop, Kak GhpoHT Jiel-
HUKa TIPUOJIM3UIICS K PUTEITIO, OTTOPaXXMBaOLIEMY KOTJIOBUHY, B KOTOPOI COEPXKUTCS OC-
HOBHOI1 00bEM Jiblla, HAOMIOAAETCS TEHACHIUS K 3aMeIJICHUIO TEMITOB OTCTYMaHUsI KPOMKU
abga. Takum obpa3oM, yKazaHHbBIE OCOOCHHOCTHU Aerpagaluy JeJHUKa — cHavyajaa cTabuib-
HOe TIoJlokKeHre (DPOHTA, a 3aTeM MHTEHCUBHOE ero OTCTYIaHUue — MOTYT CBUIETEJIbCTBO-
BaThb O (haze OBICTPOIT Aerpamaiii BbIIBUHYBIIETOCS SI3bIKA, TTOTEPSIBIIIETO MOCTOSTHHOE TTH -
TaHWeE JIBIIOM U3 CBOUX BEPXOBUi1 ((ha3a BOCCTAHOBICHUS MYJIbCUPYIOIIETO JIETHUKA).

Hanmuune pudaeHoit mopeHs! (aioTrHra) Ha MPOTSKEHUU BCeil KpaeBoil 30HBI AJIbae-
roHAbI (pUc. 4, B) MOXKET CIIYXKUTh JOMOJHUTEIbHBIM CBUAECTEILCTBOM ITYJILCALIMOHHOTO T10-
BEICHUSI JIEMHUKA B TTIOCIEAHIO0 CTAAUIO, TaK KaK 3TU MUKPODOPMHEI peibeda IUPOKO pac-
MpOCTPaHeHbI Mepen TaKUMHK JeaHuKamu [16, 17]. Pudnenas mopeHa ((hIIOTHHT) MPUYpPO-
YeHa K MOJIOTUM BEPIIMHHBIM MOBEPXHOCTSIM PUTEJIEN U TIPENICTABIISIET COOOI YepeqoBaHue
CBETJIBIX (M3BECTHSIKU U TTIECUaHUKN) U TEMHBIX (U€PHBbIE apTUJUTUTBI 1 OKPEMHEJbIE U3BECT-
HAKN) MUKpPOTpsia BbicoToil 20—30 cM, BBITSIHYTHIX BOOJb ABVDKEHUS JiemHUKaA (puc. 4, B).
BOTOT MUKpPOpeEJIbe(d OCHOBHOIT MOPEHBI BHEIITHE OUeHb HAITIOMUHAET BCITaXaHHOE MOJIe C Ye-
penymmuMucs rpsakaMu 1 6opoznamu. Hanuure mogoOHBIX MOPEH TaKxKe CBUIETEIbCTBY -
€T O TOM, YTO JIeTpaavpyIOLINii Jiel ObLT MaJIOMOABUXKEH WIM MPAKTUUYECKN HEMOIBUXKEH,
YTO TaKXKe XapaKTePHO ISl MyJIbCUPYIOLIUX JIETHUKOB HETOCPEICTBEHHO MOCIE TTOABUXKU.

SAKITIOYEHUME

PaccMmoTpeHHbIe BblllIe 0COOEHHOCTU paclpoCTpaHeHUs Jibaa B pa3y HaCTyHaHUs, a TaK-
K€ XapaKTep Jerpanalu Jbaa BO BpeMsl OTCTyHaHus JIeTHUKA AJTbAETOHIA TTO3BOJISIIOT YBU-
JIeTh CXOJIHBIE YEPTHI C TMOBEACHUEM MYJIbCUPYIOIIUX JIeNTHUKOB. Kpome Toro, Hannuue pud-
JICHOI MOpeHBI ((PIIOTUHTA), TPSIT TPSIIMHHOTO BhIIABIUBAHUS U JIEAHUKOBOMN MOJTUPOBKU
MOXKET TOTTOTHUTEIBHO CBUIETEILCTBOBATD B ITOJIB3Y TAKOTO BHIBOJIA.

CrenoBartesibHO, €CI1 Obl BEpXOBbSI JIEIHUKA TTO-TIPEXKHEMY HAXOIUINCh B 30HE aKKyMY-
JISILIMM, TO Yepe3 OINpenesIeHHBIN MTPOMEXYTOK BPEMEHU, HEOOXOMUMBII JJIs1 HAKOTLICHMUSI
JIOCTAaTOYHOTrO 0ObeMa JibJla, MOTJIa Obl TIPOU30MTH ero oyepeaHast moaBuxKa. Ho B KoHIIe
XX Beka rpaHulia MUTAHUS TTIOJHSIACH BbIIIE TTOBEPXHOCTH JIeAHUKA AJTbIAETOHIAa, KOTOPbI
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oKazajicsl, TaKUM 00pa3oM, MPaKTUUECKU MOJHOCThIO B 30He abisiuuu [17]. [ToaToMy cieny-
fol1asi TOABMXKKA JIEIHUKA TTPU COBPEMEHHOM COCTOSIHUM KJIMMaTa IMPOCTO HEBO3MOXKHA.

[Tocie BBISIBICHUS MYJIbCALIMOHHOTO XapaKTepa JIeMIHUKA AJIbIeroHIa U HEKOTOPbIX JIpY-
rUx JeAHUKoB (Hampumep, 3arm. ['péHdbopaa [25]) B nmpoiiuioM BO3HUKAET HECKOJIBKO He-
ornpenesieHHas cutyalus. Jlo HeqaBHero BpeMeH! JIeAHUK AJIbIETOHIa CUYUTANICS OOBIYHBIM
rOpHO-A0JUHHBIM. Heo0XxonmMo i1 B HACTOsI1Iee BpeMsI CUMTATh €ro MyJIbCUPYIOIINUM, €CITU
ObICTpBIE TOABUXKHU Ha HEM OBUIM TOJIBKO B TIPOIILJIOM, a ceityac MmyJibcaliuii HET, U UX He Oy-
IIeT U B OyaylleM NMpu COXPaHEHUU COBPEMEHHBIX TeHACHIUI n3MeHeHus1 kiaumara? Eciau
K€ CYWTATh JIEAHUK AJIBACTOHAA OOBIYHBIM JIETHUKOM M MPU 3TOM IPU3HAaBaTh, YTO MpPU
OIpeIeJICHHBIX YCJIIOBUSIX OH MOXET COBEpIIaTh ObICTPhIE MOABUXKKHM (TMTOTEHIIMAIBHO MYJIb-
CUDPYIOIIUiT JIETHUK), TO HE MPUBEIET JIM 3TO K HEKOTOPOMY Pa3MbIBAHUIO TTIOHSTUS “TTyJIb-
cupytouuit nteqHuk”? Ckopee BCero, B 3TOU CUTyalMU TPAaBUWILHBIM OyIeT cKa3aTh, YTO Ha
apxurenare IlInmuuGepreH B onpeaeIeHHbIX 0J1aropPUsITHBIX YCIIOBUSX OBICTPhIE MOABUKKI
MOTYT OBITb XapaKTEPHBIMU IJIs1 OOJIBLIIMHCTBA JEAHUKOB. BeposiTHO, UMEHHO TaKue yCJo-
BUSI 1 BO3HUKJIU BO BpeMsi MaJioro JIeMTHUKOBOTO Meproja, Koria MHOTHUE JISTHUKH apXuTie-
Jlara YCKOPWJIM CBoe NBMKeHMe. [To-BuamMomMy, UMEHHO Ha TaKOi BO3MOXHOCTU M OBbLIO
ITOCTPOEHO YTBEpXKIEeHWEe, YTO Ha apxumenare okoiao 90% myabCUpYIOIINX JIETHUKOB [5].
Tem He MeHee B COBPEMEHHYIO 3IMOXY, KOTAa BbICOTA TPAHULIBI MUTAHUS JIEAHUKOB CYIIIe-
CTBEHHO TMOJHSJIACh, KOJMYECTBO JIEAHUKOB Ha apxuriesnare, IJisi KOTOPbIX XapaKTEepHBI
OBICTpBIE MOABUXKKM, 3aMETHO YMEHbIIMIOCH [31]. BeposTHO, ¢ MOBBIILIEHUEM T'PaHUIIbI ITH-
TaHMSI YUCJIO MYJIbCUPYIOIINX JICTHUKOB Y B AajbHEMIIIEM OyIeT Manarh, a €CJv BbICOTa Ipa-
HUILIbI MATAHUSI HAYHET OIYCKAaThCsI, TO HA00OPOT — MOXET BO3pacTu. Takum obpa3oM, Ha
Pa3HBIX ATATlaxX CBOEil 3BOIOIMU HEKOTOPBIE JIEMHUKYU (KaK HarpuMmep, AJbIEroHAa) MOTYT
BECTHU ce0s1 TO Kak IMyJIbCUPYIOIIME, TO KaK “HOPMaJIbHbIE”, YTO MOXET ObITh 3are4aTIeHO B
0CO0EHHOCTSIX (OPMHUPOBAHUST PAa3HOBO3PACTHBIX KPaeBhIX 00pa30BaHMIA.

HecmoTtps Ha TO 4TO B pe3yJibTaTe MCCIeN0BaHWI ObUTH MOJYYeHbI JOBOJIBHO BECKUE ap-
TYMEHTBI B TMOJIb3Yy MYJIbCALIMOHHOIO MOBENECHUS JIEAHUKA AJIBIETOHAA B MOCIEIHIOI CTa-
nuio (Masblil TeMTHUKOBBINM MEPUO), HEKOTOPbIE MOMEHTHI BCE XK€ TPEOYIOT JOMOJTHUTEb-
Horo u3ydeHwust. Tak, HampuMep, clieaoBaio Obl YCTAHOBUTH OoJiee HaJeKHbIE CBUIAETEb-
cTBa MexaHu3Ma (hOpMUPOBAHUSI MTOJABOIHOTO MOPEHHOTO BaJjia JeHUKA AJIbIETOH/IA.
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Geological and Geomorphological Indicators of the Surge Behavior
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On the basis of landform analysis of the Aldegonda Glacier proglacial zone, geomorpholog-
ical indicators of its surge behavior in the Little Ice Age were proposed based on the features
and rates of ice propagation and degradation during the phases of advance and retreat. These
features were reconstructed from the configuration and location of lateral and terminal mo-
raines (submarine and terrestrial) and according to historical data. Two different age genera-
tions of the left lateral moraine ridges were distinguished. The young lateral moraine dated
to the Little Ice Age is oriented parallel to the axis of the glacier movement, and the ancient
one (older than 12 ka) is at an angle to it. The difference in orientation is due to the different
rate of the glacier movement that was slower before 12 ka ago and faster at 700—100 years
ago. Different mechanisms were established for the formation of two terminal moraines:
pushing (below sea level) and dumping (on land). The first one was interpreted as the result
of rapid glacier advance, and the second one — as the result of the stabilization of the glacier
front during the areal degradation of the terrestrial part of the glacier’s advanced tongue, fol-
lowed by a rapid retreat of the front, as established by historical information. Landforms-in-
dicators, such as fluted moraine and crevasse-fill ridges were suggested as the additional
geomorphological features of surge behavior.

Keywords: lateral moraines, marginal zone, glacial landforms, palacosurge, submarine end
moraine ridge, surge glacier
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