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CTPYKTYPHO-TEHETUYECKMNE OCOBEHHOCTHU
AEAHUKOBBIX AOJXBUH N BITAAVH
BEPE3SNHCKOU I'EHEPAIIVNU B BEAAPYCHA

M. E. KOMAPOBCKHH

YBenopyccruii 2ocyoapcmeennuiii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Muncxk, Benapyco

Annomayusa. VI3yqeHsl OCHOBHBIE 0COOSHHOCTH MOP(OIIOTHH, TEOIOTHIECKOTO CTPOCHUS M IIPOUCXOKICHUS JIe -
HUKOBBIX JIO)KOMH U BITQJWH OEpe3MHCKON (OKCKOM, 3IhCTEPCKON) TeHEepallnu Ha Tepputopuu bemapycu. DT BOnmpocCs!
CIOCOOCTBYIOT pa3paboTke MPoOIIEMBI JISTHHKOBOTO TUTOMOP(OTeHe3a, BEIIBICHUIO POJIH BPE30B B (POPMUPOBAHHH T10-
JIE3HBIX UCKOIMAEMbIX, PallHOHAILHOMY ITUIAHUPOBAHUIO IPUPOI0OXPAHHBIX MEPONPUATUH. JJOCTOBEPHOCTD MOMYyUEHHBIX
pe3yIbTaTOB OCHOBaHA Ha MCIOJIB30BAHUH JIOCTATOYHO OOJIBIIOr0 oObeMa (pakTHYeCKOro mMarepuaia (aHamuse Ooiee
15 ThIC. omUcaHui pa3pe30B OyPOBBIX CKBAXKUH, TOCTYIHBIX T€O(PH3MUCCKUX TaHHBIX, TOCTpOeHUH 193 reoornyeckmx
pa3pe3oB U CEPUU CPEIHEMACIITAOHBIX TEOJOTMYCCKUX CTPYKTYPHBIX KapT OCPE3UHCKOTO JICTHIUKOBOTO TOPU30HTA) U TIPH-
MCHCHHUHU KOMILUICKCA TCOJIOTMYCCKUX, JIUTOJIOIMYCCKUX, TAICOreOMOP(OIOTHICCKIX, ONOCTpaTUrpapueCKuX METOI0B
nccnenoBannii. BeimonHeHHas paboTa BKIIIOYAET CIEAYIONINe HOBBIE PE3yJbTaThl. YCTAHOBJICHA U OXapaKTepH30BaHa
TeHepalusl SPO3HOHHBIX OTPHUIATEIBHBIX (POPM OCPE3MHCKOrO OJICACHEHUs Ha TeppuTopun bemapycu. JlokasaHa CBsi3b
JIOKAJM3aINX JIOKOWH W BIAJUH C peibe(oM JETHUKOBOTO JIOKa, 30HAMH aKTHBHBIX Pa3JIOMOB, TOISAMHU PA3BUTHS Jie-
(hopMHEpYEMBIX TTOPOA U HETIIYOOKOTO 3aJleraHus CKaJIbHBIX BBICTYIIOB, a TAKXKE C PaaIHabHO-CEKTOPATIbHOM CTPYKTYpOit
1 IWHAMUKOH JIeTHIKA. Y TOUHEHA KITacCU(UKAINS JISTHUKOBBIX OTPHIIATEIBHBIX (hOPM, BBIIEICHO U OXapaKTEPH30BaHO
NIEBSITh UX MOP(OTEHETHIECKUX TUTIOB. YCTaHOBJICHO MPpeolIaganue Cpei HUX JTOKOWH U BITaINH JISTHIKOBOM dK3apalni,
BEIIaBHMBaHuA U pa3MbiBa (50,0 %) 1 10KOWH JIGTHUKOBOH 3K3apanun u pasMbiBa (23,9 %). BeisgieHa cymiecTBCHHAS
POIb B OEpE3UHCKOM T'eHepallui KPYITHBIX JIOKOWH U BITAIHH IOJUTEHETHYECKOTO IPOUCXOXKICHUS, HACTICTYIOIIUX paHee
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c(hopMHpOBaHHBIE (SCENbINHCKHE, TOHCKHE, caHcKue [) Bpesbl. OOBsICHEH MeXaHU3M 00pa30BaHuUs pa3HBIX THUIIOB OTPHU-
HaresnbHbIX (HopM, 000CHOBAHBI MOCIIEAOBATEILHO CMEHSIOIUECS CTaAnU MOp(dOoreHesa Ipyu BbIIBIKECHUH U JAeTpaiallii
JIeTHUKA.

Knrouesoie cnosa: JICOTHUKOBBIC JIO)K6I/IHLI; JICAHUKOBBIC BIIAIWHBI, 6epCSI/IHCKaﬂ TEHEpanusd, JIOKE JICAHUKA, JICAHN-
KOBBIU IIOTOK; dK3apalus; INIAHOAUCITIOKAIINN.

STRUCTURAL AND GENETIC FEATURES
OF GLACIAL VALLEYS AND BASINS
OF THE BEREZINA GENERATION IN BELARUS

M. E. KOMAROVSKIY?

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

Abstract. The main features of the morphology, geological structure and origin of glacial valleys and basins of the
Berezina (Oka, Elsterian) generation in the territory of Belarus have been studied. These issues contribute to the deve-
lopment of the problem of glacial lithomorphogenesis, identification of the role of incisions in the formation of minerals,
and rational planning of environmental measures. The reliability of the results obtained is based on the use of a fairly large
volume of factual material (analysis of more than 15 thsd descriptions of borehole sections, available geophysical data,
construction of 193 geological sections and a series of medium-scale geological structural maps of the Berezina glacial
horizon) and the use of a complex of geological, lithological, palacogeomorphological, and biostratigraphic research me-
thods. The work performed includes the following new results. The generation of erosive negative forms of the Berezina
glaciation in the territory of Belarus has been established and characterised. The relationship between the localisation
of valleys and basins with the relief of the glacial bed, zones of active faults, fields of development of deformable rocks
and shallow occurrence of rocky ledges, as well as with the radial-sectoral structure and dynamics of the glacier has
been proven. The classification of glacial negative forms has been clarified, nine of their morphogenetic types have been
identified and characterised. The prevalence of valleys and basins of glacial exaration, extrusion and erosion (50.0 %)
and valleys of glacial exaration and erosion (23.9 %) among them has been established. A significant role in the Berezina
generation of large valleys and basins of polygenetic origin, inheriting previously formed (Yaseldinsky, Don, Sanian I)
incisions, has been revealed. The mechanism of formation of different types of negative forms has been explained, suc-
cessively changing stages of morphogenesis during the advancing and degradation of the glacier have been substantiated.

Keywords: glacial valleys; glacial basins; Berezina generation; glacier bed; ice stream; exaration; glacial tectonics.

BBenenue

B Hacrosiliee BpeMsi 3HaUNTEIbHOE BHUMAHHUE YICNACTCS W3YYCHHUIO JICTHUKOBBIX BPE30B — TIIYOOKHX
TOHW)KEHUH BBITSHYTOH MM KOTJIOBUHHOM (POPMBI, CBSI3aHHBIX C SPO3UOHHON U TIISUOTCKTOHUYECKOH Jesi-
TEJIbHOCTBIO YETBEPTHYHBIX JIGAHUKOBBIX TIOKPOBOB M UX TaJbIX JISIHUKOBBIX BOJ. VIHTEepecC K UccieI0BaHUI0
JICTHUKOBBIX JIOXKOMH OTPE/IEISIeTCs] UX BYKHBIM HAyYHBIM U NPAKTHUECKUM 3HAYCHHEM, 0COOCHHO /sl pas-
paboTKu poOIIeMbI JIGAHUKOBOTO JINTOMOP(doreHe3a, 000CHOBaHHS MTOMCKA HOBBIX MECTOPOKICHUH TIOJIE3HBIX
HCKOIIaeMBIX (IJIABHBIM 00pa30M MUHEPAIIbHBIX CTPOMATEpHaiOB, IPECHBIX MOJ3EMHBIX BOJ) U PALIIOHATEHOTO
TUTAHUPOBAHUS TEOJIOTO-CHEMOYHBIX PA0OT M IPUPOTOOXPAHHBIX MEPOTIPUSTHIA.

Bepesunckue 10KOMHBI IPEACTABISIOT cO00H (HOPMBI B TOBEPXHOCTH JI0YETBEPTUIHBIX OTIOKEHUH U OC-
HOBaHUH YETBEPTUYHOH TOJIIH, Bpe3aHHbIE OEPE3MHCKUM (OKCKHM, DIILCTEPCKUM) TICHCTOIIEHOBBIM KOHTH-
HEHTAJIbHBIM JICTHUKOBBIM TIOKPOBOM, SIBIISIBIIUMCSI BTOPBIM TTOCIIE SICEITIbINHCKOTO JIGTHUKOBOTO TIOKPOBA. ITH
J0KOWHBI OBLIH 3aKapTOrpagUpPOBaHbI C IIOMOIILIO CEHCMHUECKOTo MPO(QUINPOBAHUS B aHATH3a OypOBBIX
JIAaHHBIX B 00JIACTH JILCTEPCKOTO OJie/ieHeHus 3anaaHoi u L{enTpansHoit EBponsl. 3nech ynanock ycraHo-
BUTH HIMPOKOE PaCIpoCTpaHeHHE JOKONH Y MaKCUMaIbHON TPaHUIIBI U BO BHYTPCHHEH 30HE OJICICHEHMS,
BBISIBUTH HAIIPaBJICHUE X POCTUPAHUS, OTMETUTh OCHOBHBIE TTApaMETPbl 1 0COOCHHOCTH CTPOCHHS U BBIJIBU-
HYTb THUIIOTE3bI O criocobax oOpaszoBanusi [ 1; 2]. [yOokue 1 MHOTOUHCIICHHBIC BPE3bl OEPE3UHCKOTO BpEMEHHU
oOHapykeHbI 1 Ha Tepputopun benapycu B 6acceitnax pek JJnenp, Heman, [Ipunsite u 3anannas J{suna [3; 4].
OpHako B mpoOiieMe MPOUCXOKACHHS OCPe3MHCKUX JIOKOWH M BIaJIMH Ha 3amajie Boctouno-EBpomneiickoit
PaBHHUHBI OCTAIOTCSI HEPELICHHBIMU PsiI BOIIPOCOB, B YaCTHOCTH HE OTIPeJIeIeHbl OPHEHTHUPOBKA ATHX BPE30B,
UX COOTHOILICHUE CO CTPYKTYPOI JIGAHUKOBOTO TTOKPOBA U TNIABHBIMH HANPaBICHUSIMHU JIETHUKOBOTO TEUCHUS,
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crienn(pUIecKue YepThl CTPOCHHSI TEHEPAIMH M OTACIBHBIX MOP()OTeHETHYECKUX TUIIOB, & TAK)KE MPUIHHBI
TOTO, YTO CyOIIsIIMaIbHbIC BOJHO-3PO3HOHHBIE JTOKOMHBI B OCHOBAaHMH YE€TBEPTUYHOM Tonmu B benapycu
BCTPEUAIOTCs ropas3io pexe U HepaBHOMEpHee, 4eM B 3anaaHoil EBporie, HecMOTps Ha CX0KHe MaIeomIsAIU0-
JIOTUYECKHUE YCIOBUS U JIP.

Lens cTathtt — 00CYAUTH OCHOBHBIE 0COOEHHOCTH MOP(OIIOTHH, TEOJIOTMIECKOTO CTPOSHHS U TPOMCXOXKICHUS
T10XKOWH 1 BITaJH OepEe3NHCKOM TeHepau Ha Tepputopuu benapycu. Vicxozst u3 9Toro, CTaBsITCS CleAyIONne
3aJlauy: BBIIEIUTD JICTHUKOBBIE JIOKOMHBI B Y€TBEPTUYHOMN TOJIIE, YCTAHOBUTH CBA3b PACIOJIOKEHUS BPE30OB
CO CTPYKTYPOH JIEAHUKOBOTO TIOKPOBA, BBISIBUTH MOP(OreHeTHUECKOe pa3HO00pa3ne JICAHUKOBBIX OTPUIIATENb-
HBIX ()OPM U IIOKA3aTh HA KOHKPETHBIX PUMepax 0COOCHHOCTH T€0JI0TMYECKOTO CTPOSHUS U TPOUCXOKACHUS
HauboJee pacpoCTPaHEHHBIX TUIIOB 3TUX POPM.

Cocrosinne mpoodeMbl reHe3uca Oepe3nHCKUX JIOKOMH

Ha moBepXHOCTH [0YeTBEPTHYHBIX OTIOKEHHH JeTHUKOBOH obmactn BocTouno-EBpomneiickoil paBHUHBI
Oepe3uHCKUe JT0KOMHBI ObLTH 00HApY)eHbI B 1960-x rT. [Tonaristoliee 0OIbITMHCTBO HCCIICAOBATENICH CUNTATN
TaKkhe MOHMKEHHs PEUHBIMU JTOJMHAMM J0JIEHUKOBOIO Bo3pacTa. [IepBrIM mpearnonokeHue o JeJHUKOBOM
MIPOUCXOXKJICHUN M OKCKOM BO3pPacTe MHOTHX TIIyOOKHX JIOKOWH B pesibede MOO0IIBRI YeTBEPTHYHBIX OTJIO-
YKSHHI JIeITHUKOBBIX oOnacteid Boickazan [. . [openxwuii [5]. [To MHeHHIO y4€HOTO, TaKHE BHITSHYThIC y3KHE
MTOHIDKEHHSI C(OOPMHUPOBAIHCH ITPU AKTUBHOM TIPOBH)KEHUH JISTHUKA B pE3yJIbTaTe Pa3MbIBa MOTOKAMH TaIIbIX
BOJI JIOJIETHUKOBBIX PEYHBIX JOJWH U MTOCIEAYIONIEH dK3apalini uX 0OpTOB M THUII JeTHuKoM. Cpeu Bpe3oB
I'. Y. Topenkuii BbIIEIII JIOKOUHBI JISTHUKOBOTO BBINIAXMBAHUS, PHITBUHBI JIGHUKOBOTO CTOKA U Pa3MbIBa,
a TaKke (POPMBbI JICITHUKOBOTO BBITAXUBAHUS U Pa3MbIBa.

JlanbHeliee pa3BUTHE KOHIEIIHS 00 OMPEIeIISIOIIeH POJIH JISTHUKA U TIO/JICTHBIX TalbIX BOJA B (OpMH-
poBaHHU OEPE3NHCKUX JIOKOWH MMOITydnia B psijie 0000mmarmux padbot no naieonoramonaoruu bemopycckoro
[ToHemaHbs, TIAMOTEKTOHUKE U TiIsiIioMopdoreHesy benapycu. [lonmkenus B penbede mMOBEepXHOCTH J0-
YETBEPTUYHEIX TTopoa (Yirancko-Hanmbokckas T0KOWHA U Ap.), IMEIOIINE KPYITHBIC pa3Mephl, KOTJIOBHHO-
00pa3zHyto (opMy, COKpAIICHHYIO MOIITHOCTh MEJIOBBIX TIOPOJI, HE 0€3 OCHOBAHUS PACIICHMBAINCH KaK Pe3ybTaT
sK3apaiuu Oepe3uHckoro Jieanuka [3]. Yacrtas BcTpeuaeMocTs JiokOuH B benopycckom [lonemanne u Ilo-
JTHEMPOBHE B KOMIUIEKCE C MOMEPEUHBIMU MOIOCAMU HATIOPHBIX KOHEYHBIX MOPEH U 30HAMU IISILUOIUCIOKAUN
CIocoOCTBOBaja TOMY, YTO MHOTHE UCCIIEOBATENIN PACCMaTPHUBAIIU UX B KAU€CTBE CTPYKTYP BBIIaBIUBAHUS
cyoctpara [6]. M3ydeHne >Tux (opM B IEHTPATBHOH bemapycu mo3BoIMII0 yCTaHOBUTH JIOKOMHBI PHITBHHHOTO,
TPOTOBOTO W KOTJIOBUHHOTO THIIOB, JIO)KOWHBI-BAHHBI U JICITHUKOBBIC BAaHHBI BIABIMBAHUS, BRIICTUTH UX Ha
Kaprax penbeda J0Ka 4eTBepTHUHON TonmmH [3].

Ha coBpeMenHOM dTare ObUIN BBIITOTHEHBI PA0OTHI MO U3yUSHHIO TeHETHYESCKOM CBSA3U JIOKOMH U BIIaIUH CO
CTPYKTYPOH, pa3JIOMHBIMU 30HaMH, JIe(hOPMAITUOHHBIME CBOMCTBAMH U JTUTOJIOTHEH KOpeHHOTo cyOcTpara [7; 8],
aHAIIM3Y POJH penbeda JIGTHIKOBOTO OCHOBAHUS B BOSHUKHOBEHHH OE€PE3NHCKUX IK3apalliOHHO-3PO3HOHHBIX
Jucuenckoit, [Tomonkoit u CypaXckoil BITAIWH U BOXHO-3PO3HOHHBIX JOXKOHH [9].

N3 3apy0exHBIX CHIETNMATNCTOB 3HAYUTENbHBIA BKJIA/ B Pa3BUTHE KOHIETIIIMIA 00pa30BaHUs AIIbCTEPCKUX
JIOKOWH BHECIU 3aIla/IHOCBPOINECHCKUE U POCCUIICKHE Te0JIOTH, MPEAJIOKHUBIINE pa3Hble MOJIENU HX (HOPMH-
poBanus. B 3anannoii EBpore u roxHo# yactu [Ipubantuku ormMeyaeTcs JOMUHUPOBAHUE MISATH KOHIICTILIHI:

® JICJTHUKOBOW dK3apariuu (Jiisi 00bSICHEHUS] BOSHUKHOBEHHUSI MEIIKMX KOPBITOOOPa3HBIX JIOXKOWH W BaHH,
3aIlOJIHEHHBIX MOPEHOM );

® TIOZJIETHOM BOIHO-JICTHUKOBOM Sp0O3uH (IPUMEHHUTENBHO K Y3KUM Bpe3aM, BBITTOIIHEHHBIM (DITFOBHOTIIS-
IHATEHBIMU OTJIOKCHISIMHU );

® 1peoOpa30BaHMS PEUHBIX JIOJMH ITOCPEICTBOM JICTHUKOBOW dK3apalivi U BOIHO-JICTHMKOBOTO pa3Mbisa [10];

® PEYHOI 2PO3UU BO BPEMSI IVISIIMOIBCTATHUECKOTO OHIKeHUs [11];

® CII0XKHOTO CII0C00a 00pa30BaHuUs, TPU KOTOPOM JIOKOWHBI OBLIN SPOTUPOBAHBI IMKIHMYECKUMHE BRIOPOCAMU
CyOTIIAIIMAaIBHBIX TAIBIX BOJ C JIETHUKOBOM 3pO3Heil B Ka4eCTBE JOMOIHUTENBHOTO arenTa [12; 13].

B Poccun u ceBepHOit wactu [IpnbanTuky B KauecTBE OCHOBHOM KOHIICTIITH 000COOJICHHUS KPYITHBIX BIIAIHH
1 KOPBITOOOPa3HBIX JIOXKOWH Ha ceBepo-3amnane Boctouno-EBponeiickoii paBHIHBI pacCMaTPUBASTCS IK3apaIlioH-
Hasl JIeITeNbHOCTD JienHuka [ 14—16]. CyIecTByIOT TaKKe ajJbTepHATHBHBIC THITOTE3bI Pa3BUTHs JIOKOUH [17].

MeToauka uccjaeIoBaHusa

Cxema mccinenoBanus BKiItodania: 1) kaprorpadupoBanue norpeOeHHbIX Oepe3nHCKUX JIOKOUH U BIaIUH;
2) uzyueHre Mop(osoruu 1 BHYTPEHHEH CTPYKTYpbI IOHWKEHUH; 3) onpenesieHue NPOUCXMKICHNS BPE30B
U UX CBS3HM CO CTPYKTYPOMH JICIHUKOBOTO MTOKPOBA U F€OJIOTUYECKON NESTEIbHOCTHIO JIEAHUKA U MOJICAHBIX
TaJBIX BOJ.
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[eonoruueckoe kaprorpadupoBaHue MOBEPXHOCTH OEPE3MHCKOTO JISTHUKOBOTO TOPH30HTA HAa TEPPUTOPUH
benapycu B macmrate 1 : 200 000 ObLIO BBIOJIHEHO HA OCHOBE aHaIW3a pa3pe3oB Oozee 15 Thic. OypoBBIX
CKBa)KMH IOCY/IapCTBEHHOTO MPEeANpUATHs «benrocreoneHTp» 1 TOCTYMHBIX JaHHBIX BEBICOKOTOYHON IPaBUMET-
PUYECKON ChbEMKH, IEKTPOPA3BEIKH, a TAK)KE MaTEPHAIOB a3pOKOCMHYECKUX HccsienoBanuid. Kapra crpounack
croco0oM, onrcanHbIM B pabote [4]. Kpurepusimu pacrio3HaBaHus v ONIPeJeNICHHISI MECTOTIONOKEHHS TIoTpe-
OCHHBIX JIOKOMH U BIIaJUH Ha KapTe CIIY>KWIH BBITSIHYThIC CHPSMIICHHBIC OUepTaHMs, 3HAUUTEJIbHAS [TTyOrHa,
V- u U-o0pa3Hble nonepedHble MPOQHIIN, CBS3b C TOrpeOCHHBIMI KOHEYHBIMU MOPEHAMU, TIISIIMOAUCIOKALIUSIMH,
KaMaMH, (IIIOBUOIVISIIIMAIbHBIMYA KOHYCaMH BBIHOCA, IJIBTAMU U Apyrue Mopdonorundeckue 4eprol. Muorue
Oepe3nHCKHE JIOKOWHBI ¥ BIIQJAWHBI COAEPIKAT Ha MOBEPXHOCTHU CJIOU O3E€PHBIX, 03€PHO-00JIOTHBIX U AJLTIOBU-
AJBHBIX ATEKCAHIPUHCKUX MEKJICTHUKOBBIX OTIOKEHHUH, NACHTUDUITMPOBAHHBIX OHOCTpaTurpadudecKuMu
METO/IaMH, WJIK MapKHUPYIOLINH TOPU30HT TUMHOMISAMAIBHBIX INIMH BPEMEHU HACTYIIaHUs IPUIIATCKOTO OJIe/ie-
HeHus. JlaHHbIe O PACTIONIOKEHUN MEXJICAHUKOBBIX OTI0KEHUH UCTIONB30BAIUCH IS OTIPE/ICTICHIS BO3pacTa,
YTOYHEHHUS] OPUEHTHUPOBKH 1 TIAPAMETPOB JIOKOWH, YCTAaHOBICHHBIX MOP(OIOTHIECKUM METOAOM.

HUccnenoBanue cTpyKTyphl JIOKOUH U Ipyrux GopM penbeda, MISIIUOAUCIOKAINA Ha TIPUIIEraloe MecT-
HOCTH BBIIOJIHSJIOCH € MTOMOIIBIO JIMTOJIOTUYECKUX METOOB 1O 193 MOCTPOCHHBIM Te€0JI0IHYeCKUM Npodu-
nsiM. ConpsibkeHHBIH aHanu3 (aruii JeJHUKOBBIX U BOIHO-JICAHUKOBBIX OTJIOKEHUH, IISALUTEHHBIX CTPYKTYP,
IISIUOANCIIOKAUUN U pesibeda Oepe3nHCKON MOBEPXHOCTH MO3BOJIMII BBISIBUTH XapaKTEp I'€0JIOTHYECKOTO
CTPOCHUS JIOKOWH | BIIAJMH.

[IpoucxokaeHne OTpULATENBHBIX (HOPM ONPENENAIOCh UCXOAI U3 UX MOPQOIOrUN U 0COOEHHOCTEH 3a-
nontHeHUs [3]. ComtacHO MopdoreHeTHUeCcKoi Kiaccuukauu [4] BBIICISIIUCH JTOXKOUHBI JIETHUKOBOH dK-
3apalny, J0KOWHBI JIETHUKOBOTO BBIJIABIMBAHMS, CYyOIISIIMATbHBIE BOIHO-IPO3HOHHBIE JTOXKOMHBI U BPE3bI
MOJIMT€HETUYECKOTO MPOUCXOXkIeHHs. CTpOUIach KapTa pacloiloKeHUs] OCHOBHBIX MOP(OTeHETHIECKUX TUIIOB
Oepe3NHCKUX JIEAHUKOBBIX JIOKOMH U BIIAMH.

Pe3yJII>TaTbI HCCJICI0BAaHUA

PacnipocTpanenue 6epe3mHcKuX J10:k0MH 1 BnaguH. Vccnenyembie popMmbl penbeda benapycu spistorest
4acThIO OoJiee OOIMPHON CeTH BPE30B 00IACTH AIBCTEPCKOTO ONiefieHeHHs Ha Tepputopun EBporbsl. OHn
YCTaHOBJIEHBI B IOBEPXHOCTH J0YETBEpTHUHBIX nopos B Ceepo-3ananHoil EBpone B npenenax CeBepHoOro
MopsI 1 BocTouHoM Benmkoopurannu [ 18], Hunepnanmos, Jlanuu, a Taxke B LlenTpansHoit EBporre B mpemenax
Cesepo-I'epmanckoii HU3MeHHOCTH ¥ ceBepHOU [lombu [ 1], ctpan [Tpubantuku, benapycu [10; 11], 3amagHoi
JacTH YKpawHBI B Ha ceBepo-3anane BocTouno-EBporeiickoli paBHUHBI B 0acCceiiHaX BEpXHUX TCUCHHUH PEK
[uenp, Bonra u Oxa.

B Cesepo-3anagnoii u LlenTpanpaoi EBporie anbcTepckue T0)KOMHBI SBISIOTCS HanOoiee APEBHIMH YeT-
BEPTHYHBIMU CTPYKTypaMH Ha MMOBEPXHOCTU KOPEHHOTO cyOcTpara. 31ech OHU CO3Jal0T OOIIMPHYIO CETh U3
NEePEKPEIIUBAIOIINXCS TPOJIOIBHBIX U MOTIEPEUHBIX (OPM, KOTOphIe B OOJILIIMHCTBE CIy4YacB HAPABICHBI
CTPOTO paInaJIbHO OT IIEHTPa K Kparo JieAHuKoBoro muta. Ha ceBepe LlenTpanpHoii EBporbl 1 0cOOeHHO B mipeze-
nax CeBepo-l'epMaHCKOi HU3MEHHOCTH | [10JIbIIIN 3IbCTEPCKHE JTOKOMHBI 3HAYMTENBHO TITyOxe, yeM B benapycu.
Cawmble KpyHBIE U3 HUX UMEIOT TiTyOnHy cBbie 500 M, mmpury oT 3 10 5 kM u jumny 10 100-150 kM [1].

B Benapycu 10:KO0MHBI ¥ BIIaAWHBI JIOKAJTH3YIOTCS B KPaeBOU 1 BHyTPEHHEW 30HaX OEPE3MHCKOTO OJICACHEHNUS
Y XapaKTepU3yIOTCs HEPaBHOMEPHBIM pacipeziesieHueM. Bricokast II0THOCTh OEpe3MHCKUX JI0KOWH 1 BITaTNH
OTMEUAETCS B IICHTPAJILHOM, 3alaJHOMN, I0r0-3aMaJHON U CEBEPHOU YaCTAX CTPAHBI, TOTAA KaK B BOCTOUHOM
YaCTH PECITyOJIMKH WX TUIOTHOCTH CHIDKAETCS IO HECKOJIBKHX TPOIleHTOB [8]. B meHTpe u Ha 3amane bemapycn
HarOoJee 3HAYUTEILHBIMH sIBIISIFOTCST O3epekasi, MocToBckasi, Hannbokckas u Bunelickas 10:OWHBI, Ha CeBepe —
Hucuenckast, [Tomorkas, Cypaxckas, Yamaukckas u CeHHEHCKas TIOKOWHEBI, B Oacceline p. [Juenp — Amek-
canpapuiickas, Konbiccko-1lkmoBckas u SlcenbanHcKkas 10xOWHBL, a B 0acceline p. Bucibel — 3ananno-byrckas,
Masioputckasi J10)KOuHbI 1 Jp. (puc. 1).

B neHTpansHOM UM 3amalHOM pPEeTHOHAax benapycu JeHUKOBBIC JIOKOMHBI BBISABICHBI B TIpeeiaxX Mmorpe-
OCHHBIX (IIOBHOMISLIMAIBEHBIX, MOPEHHBIX U 03€PHO-ITIOBHATLHBIX PABHUH, HU3WH H KPAeBBIX 00pa30BaHUi
SICeIThINHCKOTO penbeda. [1o cpaBHEHUIO C ACENbIUHCKUMHE Bpe3aMU Oepe3NHCKHE BPE3bI IUPE MPEICTABICHBI
B CEBEPHOI U I0ro-3amafHoil yacTsx benmapycu, rae OHU TATOTEIOT K KPYNMHBIM opMam penbeda — neHya-
nonHo# CeBepo-benopycckoii paBHHHE U 03€pHO-aJUTFOBHAIBHBIM HU3MHAM JIOYETBEPTUIHOTO W PAHHEYET-
BepTHuHOrO Bo3pacra (bpecrckuit 1 Manopurckuii pailoHsl).

Pacripenenenne 6epe3nHCKHUX JIEAHUKOBBIX JIOKOWH M BHAIWH Ha TeppuTopuu bemapycu TecHO cBS3aHO
CO CTPYKTYpOH, 1e(hOpMallMOHHBIMU CBOMCTBaMH M JIMTOJIOTHEH KOpEeHHOTO cyOcTpara. Mx pacmpocTtpaHe-
HUE OTPAaHWYCHO B OCHOBHOM belmopycckoil aHTEKIIM30i U CeBepHOU dacThio bemapycu, rue mpeobiamaroT
nedhopMupyeMbie ME30KaHHO30MCKHE MEPTeIbHO-MEIOBEIE, TECYaHO-TIIMHUCTBIC OTIOKEHUS U CIIA00IUTH-
(unpoBaHHbIC JICBOHCKHE MECKU U TIECUYAaHUKH, KOTOPBIE 3aJIeTaf0T HaJl BRICTYIIAMHU 0oJiee IPOYHBIX MTOPOJ]
C HAKJIOHOM HaBCTpEUY JIEIHHUKY.
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Puc. 1. PacnionoxeHue JI0XKOWH U BIIAJWH B TOBEPXHOCTH OSPE3MHCKOTO JICAHHKOBOTO TOPH30HTA:
1 — neJHUKOBBIC JI0XKOUHBI; 2 — JIEIHUKOBBIE BIIAJUHBI; 3 — OCHOBHAsI MOPEHA,;
4 — HaTMOPHBIC KOHEYHBIC MOPEHBI; 5 — (DIFOBHOMISIMATBHBIC OTI0KCHHS,
6 — 03epHO-AIUTIOBUAJIBHBIC TIECKH M AJICBPHUTHI; 7 — AJUTIOBHUIA; § — y4aCTKU OTCYTCTBHS OTIIOKEHHH;
9 — NeHUKOBBIE OTTOPXKEHIIBI; /() — GoJiee MOJIOIbIE MISLHOUCIOKALNH;
11 — CKBa)XHMHBI, BCKPBIBIIHC aJICKCAHAPUUCKUEC MEKJIICTHUKOBBIC OTIOKCHHS
12 — rpanuna Oepe3nHCKOTO OJIeICHeHNUs; /3 — TpaHnIla MUHCKON CTaInu;
14 — rpanupt da3 (I — 3acnasckoit, I — MsaeabCKO#) U OCIMITISLIIA

Fig. 1. Location of valleys and basins in the surface of the Berezina glacial horizon:
1 — glacial valleys; 2 — glacial basins; 3 — lodgement till; 4 — push end moraines; 5 — fluvioglacial deposits;
6 — lacustrine and alluvial sands and silts; 7 — alluvium; 8 — areas without deposits; 9 — glacial erratic masses;
10 — younger glacial tectonics; // — boreholes that exposed Alexandrian interglacial deposits; /2 — Berezina glaciation boundary;
13 — Minsk stage boundary; /4 — boundaries of phases (I — Zaslavl, IT — Myadel) and oscillations

PasMmerieHre MHOTHX JIOKOMH ONPEAEISIETCS TAK)KE 30HAMU aKTUBHBIX Pa3JIOMOB IIPEUMYIIECTBEHHO CyO-
MEPUAMOHAIBHOTO, CyOIIMPOTHOIO U CEBEPO-BOCTOYHOTO HANpaBieHUH. B OonbIIMHCTBE cilydaeB J0KOUHbBI
pacnoiararoTcsl BIOJIb LIEHTPA Pa3IOMHOM 30HBI MIIM HEMOCPEACTBEHHO HAJ pa3jioMOM, OPHEHTHPOBAHHBIM
KaK B IIPOJIOJIBHOM, TaK M B MIONEPEUHOM HAIIPABJIEHUN OTHOCUTEIBHO JIBUKEHMS JIEAHUKA [7]. Pa3ioMsl sB-
JISIIOTCS OJTHUM M3 OCHOBHBIX (pakTopoB sokanmzanuu Yamnukckoil, Cennenckoi, I myboxckoii, YepBeHCKoi,
SlcenpnuHcKON, MaoOpUTCKOW JTOKOUH | JIp.

CooTHomeHne 0epe3HHCKHX JIOKOMH M BIIAJIMH C PAAHAJIBHO-CEKTOPAJIBbHON CTPYKTYPOii KpaeBbIX
KOMILJIeKcoB. Eiie onHON BaKHOH 0COOCHHOCTHIO MPOCTPAHCTBEHHOI'O pacipeiesieHus Oepe3HHCKUX JIOXK-
OWH M BIIaJVH SIBIISETCS UX OTUETINBAS CBA3b C PaJUalbHO-CEKTOPAIBbHOM CTPYKTYPOH KPaeBbIX KOMIIJIEKCOB.
B 0CHOBHOM OHM TATOTEIOT K IOJIOCaM Pa3BUTHS KPAae€BOTO JIGAHUKOBOTO peiibeda M KpYNHBIM OacceiHam,
COOTBETCTBYIOIIMM JICIHUKOBBIM ITOTOKaM M JionacTsiM. OOHapyKeHa NPUYPOUCHHOCTD JOXKOMH W BHaJIUH
K IpaHMIIaM OCTaHOBOK M BO3BPaTHO-TPAHCIPECCUBHBIX MOJBUKEK Kpas jegHuKa. OHAKO YCTaHOBUTH paHT
9THUX I'PaHUIL IPEACTaBISCTCS CIoKHOU 3anaueil. B ceBepnoii ['epmannu, lanuu u [lonbie oOHapyskeHbI 1B
ABCTEPCKUE MOPEHBI JIByX CTaAWM MOJBHKEK U Pa3JeisSIONINi UX KOPOTKHUM TEIIbld MHTEpCTaIualbHbINA
nepuo (MUIBTHLUKKAN (MpoHraBckuil) uaTepBai) [19; 20]. Ha pasButue nByX cTajuanbHBIX MOPEH, pasje-
JICHHBIX CBEPUHOBCKUM MHTEPCTAINAJIOM, U OHOW IMaYKK KPYITHOM OCLMIIISIIMY B OEPE3MHCKOM JIETHUKOBOM
koMIutekce B benopycckoMm [lonemanse ykassian I. W. Topenkuii [3]. Panr kpaeBbIX KOMIIJIEKCOB ONPEAETSIICS
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110 UHIUBUAYATBHBIM T€0JI0T0-reoMOp(OIOorHIecKuM Kputepusm [21]. B cOOTBETCTBUM ¢ 3TUM OBUIH BBIJIE-
JICHbI TPY OCHOBHBIE KPAEBbIC 30HBI:

e MaKCHUMaJlbHasl CTaJlnaJIbHas 30Ha BJIOJIb FOXKHOW I'PaHULIbl OEPE3NHCKOI0 JICAHUKA;

e MUHCKas (CMUJIOBHUCKAs) CTaJuaibHasl U 3aciiaBcKas GasuaibHas 30HbI B IeHTpe benapycu;

e MsIenbcKas (pasuanbHas 30HA Ha CEBEpe CTpaHbl (cM. puc. 1).

CymecTByeT BapuaHT PEKOHCTPYKLUU CTPYKTYPbI JIEITHUKOBOTO IMMOKPOBAa OEPE3NHCKOTO BPEMEHH, Mpeji-
noxxkeHHbI A. B. MarBeeBbiM [22]. [lns geTanu3alnuy COOTHOIIECHUSI MEKIY PACIIONIOKEHUEM 3PO3UOHHBIX
(hopM 1 IMHAMHYECKOH CTPYKTYpOM JIeTHUKA, KPOME XapaKTepa pacipeieiIeHNs] MOPEHHBIX OTIOKEHHN, OpHUEH-
TUPOBKH U T'yCTOTHI JIEITHUKOBBIX JIOKOMH M KPYITHBIX HEPOBHOCTEH JOJIEAHUKOBOTO | JIEAHUKOBOTO penbeda,
HCIIOJIb30BAJIMNCH JOBOJIBHO CYIIECTBEHHBIE OTIMYMUS B METPOrpapuueckoM COCTaBe KPyHMHOOOIOMOYHOIO
Mareprana U MUHEPaIbHOM COCTaBe TSHKEJIOH PpakLui B MOPEHE BIOJb IPOCTUPAHUS KPAE€BOW 30HBI.

Ha 3anane benapycu 6epe3nHckas MOpeHa COIep>KUT MaKCUMaJIbHOE KOJITMYECTBO OOJIOMKOB CKaHIMHAB-
CKUX KpucTammuaeckux nopoj (40,2 %), naneo3oiickux n3BecTHAKOB (34,0 %) M MOHMKEHHOE KOJTMYECTBO
JICBOHCKHX JI0JIOMUTOB, IECYAHUKOB M aJI€BPOJIMTOB, IPUHECEHHBIX C TEPPUTOpUH 3anaHoi Jlarsun. OcHOBHYIO
JIOJIF0 MECTHBIX I10POJ] COCTABIISIIOT O0JIOMKH MeJia, Mepresst, KpeMHel u (pochopuToB, ponnHON KOTOPHIX SB-
JstroTCeA 0xkHas JIuTea u ceBepo-3anaHast benapycs. Cpeay rajnek KpucTa/uIMdecKUX MOPOJl B MOPEHE Ha 3ariajie
Bbenapycu u ceBepo-3anazne YKkpanHsl 00Hapy>K€HbI Pa3HOBUIHOCTH, IPUHECCHHBIE JIETHUKOM U3 LIEHTPaIbHOI
[IBennu, co THA CEBEPHOTO ydacTKa cpefHeil yactu bantuiickoro Mopst u AylaHickux ocTpoBoB [23]. Otu
JaHHBIE MTOKa3bIBAIOT, YTO Ha 3anaze bemapycu B 6epesunckoM jiegauke odocoodmsuics Hemanckuit (bantuii-
CKHI) IEAHUKOBBIN MOTOK, MPOJBUTABIINIACS C CEBEpO-3araja Ha F0T0-BOCTOK.

B nenTtpanbnoii yvactu benapycu B 6epe3snHcKol MOpeHe MpeodaaialoT 00JIOMKH Mae030HCKUX H3BECTHS-
KOB, ICBOHCKHX [I€CUYAHUKOB, AJIEBPOIUTOB, APTUILIUTOB U JOJIOMUTOB, IPUHECCHHBIX U3 3alaHOW DCTOHMUH,
Pwxkckoro 3anuBa u BoctouHol JIuTeel. [IponieHTHOE conep:KaHue MECTHBIX ME3030HCKHUX KapOOHATHBIX
U MIPOYMX MOPOJ BBILIE, YEM Ha 3amaje U BOCTOKE cTpaHbl. PopMupoBaHue OEpe3nHCKON MOPEHBI CBS3aHO
C CeBepO-ceBepo-3araHbIM UCTOUHUKOM cHoca U [Ipunsarckum (PrKCKuM) J€THUKOBBIM TTOTOKOM.

s nerporpaguueckoro cocraBa 6epe3MHCKONH MOpeHbI B Oacceiine p. JlHenp XxapakTepHO MOBBILIEHHOE
10 CPABHEHHIO C PACCMOTPEHHBIMH pailoHaMU coziepkaHue IEBOHCKUX JOIOMHTOB (23,4 %) 1 maneo30McKix
U3BECTHSKOB (28,6 %). KomnuecTBO AEBOHCKHUX MECYaHUKOB, AJIEBPOJIMTOB U apTUILTUTOB cocTaBisieT 6,3 %.
Josist 0010MKOB ME3030HCKUX KapOOHATHBIX 00pa3oBaHUi yMeHbInaeTcs 10 4,4 %. OTu JaHHbIE YKa3bIBAIOT HA
NOoCTyIJICHHE 00JIOMOYHOTO Marepuana B Oacceii p. Jlnenp B Oepe3nHCcKoe BpeMsi C ceBepa U CeBEPO-CeBEPO-
3anazaa BMecte ¢ JlnenpoBckum (UyackuM) JIeTHUKOBBIM IIOTOKOM.

B BocTounbix paitonax bemapycu m Oacceiinax BepxHux TedeHnil pex Jlecust u Oxu (Poccus) mopena
COZAEPKUT NPUMEPHO paBHOE KOJIMUYECTBO OOJIOMKOB OCAJOYHBIX W KPUCTAJUIMYECKUX MIOPOJ U UMeeT Ooree
TECHYIO CBSI3b C MECTHBIMH ITUTAIOIINMH POBUHIHSIMH [24 ]. OpHeHTHPOBKA 00JIOMKOB, HAXOIKH OCIIEMHHUTOB
U3 IOPCKUX MTOpoJI B OacceiiHe BepxHero TeueHus p. OKH yKka3bIBaloT Ha 000Cc00IeHNE B OEPE3NHCKOM JISTHUKE
Hecusiackoro (JIamoskckoro) NeAHUKOBOTO MOTOKA, IIPOBUTABILIETOCS C CEBEPO-CEBEPO-3araa Ha I0ro-1ro-
BOCTOK [25].

Jiis MUHEpaJIOrH4ecKoro cocTaBa OONBIIMHCTBA JIETHUKOBBIX TOTOKOB XapakTepHa aM(puO0I-nIbMEHHUT-
TpaHaToOBas aCCOIMMAIMSI PYKOBOIAIINX MHUHepaioB DeHHockananu (ampuOoi, rpaHaT) ¥ MUHEPAIOB MECT-
HOTO MPOUCXOXKAEHUS (MnbMeHUT). Cpean TpaH3UTHBIX MUHepanoB B Mopene Hemanckoro (bantuiickoro)
JIETHUKOBOTO TOTOKA JTOMHUHHPYET cuaepuT (6,8 %), XapakTepHBIH UIsl pacOJOKESHHBIX CEBEepO-3araHee
neBoHcKuX nopof [Ipubantuku. Takxke B MOpEHE 3TOr0 MOTOKA COAEPKUTCA OOJIbILE MTUPUTA, PYyTHIIA, KHAHUTA,
CHJUIMMAaHHUTA U IIayKOHMTA, 3HAYUTENbHOE KosnuecTBo (7,7 %) anuaora, T. €. MUHEPAIOB U3 ME3030HCKHUX
OTJIOKEHUI Ha TEPPUTOPUU ceBepo-3anaaHoi JIuteel u benapycu.

B [punsitckom (PrkckoM) JIEAHUKOBOM IMOTOKE CPEAM TPAH3UTHBIX MHUHEPAIOB JOMHHHUPYET CUICPUT
(5,2 %) B couetanny ¢ mpuMeckio gonomuTa (2,5 %), amatuTa, KaabluTa U c(heHa, CBOMCTBEHHBIX IEBOHCKUM
opoaam, KOTOphI€ 3aJieratoT B ieHTpaibHoM JlatBun u BoctouHo# JIuTe. [TokazarenbHa npuMech JeHKOKCEHa
(5,7 %), snupora (8,5 %) 1 aKLeCCOPHBIX MUHEPAJIOB — IVIAYKOHUTA, CTABPOJIUTA, TYpMaJIUHA U JIP.

B Oepesunckoii MopeHe B 6acceiiHe p. Jlaernp, kotopsiii Haxoauics B chepe Bnusiaus JJnenposckoro (Yyn-
CKOT'0) JIEAHUKOBOTO MOTOKA, 0JISl TPAH3UTHBIX MHUHEPAJIOB yMEHbIIaeTcs 10 8,3 %, Cpean HUX BEAYIIUMH
KOMITOHEHTaMu ctaHoBATca docdar (5,5 %) u numonwur (4,1 %), yBennuuBaeTCs KOMMYECTBO CTABPOIINTA
U ceHa, yTo yKas3pIBaeT Ha yHACJIEJOBAaHHOCTb COCTaBa OT HWYKHEMAICO30MCKUX U JEBOHCKUX TOPOJ, 3a-
JIerarolIux Ha BOCTOKE DCTOHUH, ceBepo-3anane Poccun u cerepe benapycu. B psay MuHepaaoB MECTHBIX
TIOPOJI OBBIIIEHO cofiepkanne uiabMenuTa (10 19,3 %), 3amMeTHO MpUCyTCTBHE JIGHKOKCEHA, TUPUTA, STTHI0TA,
TypMajHMHa U JPyTUX MUHEPAJIOB, 3aXBaYCHHBIX U3 BCTPEUAIOIINXCS B JAHHOM pailioHe ME3030HCKUX HOPOI.

[TpuBeneHHbIN COCTAaB MOPEHBI CBHJIETEIBECTBYET O TOM, UTO JIEJIHUKOBBIE JIOXKOMHBI TPUYPOUEHBI K YETHIPEM
JeJHUKOBBIM noTokaM — Hemanckomy (bantuiickomy), [Ipunsrckomy (Prxckomy), Auenposckomy (Uynackomy)
u Jlecasackomy (JlagoxckoMy) JIETHHKOBBIM ITOTOKAM.

113



Kypnaa Benopycckoro rocynapcrsennoro ynusepcurera. leorpadus. I'eonorus. 2025;1:108-124
Journal of the Belarusian State University. Geography and Geology. 2025;1:108—124

Mop¢oreneTnyeckue THIBI JIEATHUKOBBIX MOHMKeHHil. B Oepe3nHCKol renepaini Bo3pacTaeT yuyacTue
JIO>KOWH 1 BIIAJMH JISTHUKOBOM SK3apaniy, BeAaBIMBaHKs 1 pa3MbiBa (50,0 %) 1 10)KOMH JIeTHUKOBOH 3K3apaliu
u pasmeiBa (23,9 %), a 107151 Bpe3oB Apyrux TUHoB cHikaercs. st 53,7 % noxOuH Oepe3nHCKOro Bo3pacTa
MIPOSIBIISIETCS YHACIIEIOBAHHOCTh OCHOBHBIX 4ePT paHee C(hOPMUPOBAHHBIX Bpe30B. Cpenyt HOBOOOPAa30BaHHBIX
CTPYKTYp BIIEpPBBIE CTAHOBATCS OTUETIIMBO 3aMETHBIMH BITIAJMHBI JIETHUKOBOH dK3apalliil U pa3MbIBa, a TAaKKe
BIaJIMHBI JIETHUKOBOM K3apalluil U BBIAABIUBAHUS (pI/IC. 2).
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Puc. 2. PacnionoxxeHne 0CHOBHBIX MOP(OTeHETHUECKUX THIIOB OEPE3MHCKUX JIETHUKOBBIX JIOKOUH U BITAIHH:
1 — NO>XOUHEI JISTHUKOBOH dK3apaniy; 2 — J0KOMHBI JISITHUKOBOTO BBIIABIMBAHNS;
3 — cyOrsiuuanbHble BOXHO-3PO3UOHHBIC JTOKOUHBL; 4—9 — Bpe3bl MOJTUTCHETHYECKOTO POUCXOKICHUS
(4 — 10XOMHBI JIETHUKOBOI AK3apalliy U BBIABIMBAHMS, 5 — 3K3apalliOHHO-3PO3NOHHEIE JIOKOUHEL,
6 — JOKOUHBI JICTHUKOBO 9K3apallii, BbIIABINBAHUS M Pa3MbIBa, 7 — BITQMHBI JIGAHUKOBOM 9K3apalliil U pa3MbIBa,
8 — BIaguHBI TEAHUKOBON YK3apalliyl U BEIIABINBAHUS, 9 — BIIAJUHBI JISTHUKOBOH SK3apalii, BBIAABINBAHNS H PA3MbIBA);
10 — rpanuia 6epe3UHCKOTO OJieeHEeHUs; // — TpaHuIla MUHCKOM CTa/Inu;
12 — rpanuns a3 (I — 3acmaBckoit, 11 — Msinenbckoit) 1 ocumIsIui

Fig. 2. Location of the main morphogenetic types of the Berezina glacial valleys and basins:
1 — glacial exaration valleys; 2 — glacial extrusion valleys; 3 — tunnel valleys; 4—9 — incisions of a polygenetic origin
(4 — valleys of glacial exaration and extrusion, 5 — exaration-erosion valleys,
6 — valleys of glacial exaration, extrusion and erosion, 7— basins of glacial exaration and erosion,
8 — basins of glacial exaration and extrusion, 9 — basins of glacial exaration, extrusion and erosion);
10 — Berezina glaciation boundary; // — Minsk stage boundary;
12 — boundaries of phases (I — Zaslavl, II — Myadel) and oscillations

KpymHble JeTHUKOBBIE BIIAAUHBI PACTIONIOKEHBI B IOBEPXHOCTH OEPE3MHCKOTO JIEJHUKOBOTO TOPU30HTA Ha
TEPPUTOPUH LIEHTPAIBHOTO, 3aI1a/IHOTO, I0r0-3aIaIHOT0 U CEBEPHOTO PErMOHOB benapycn. OHM TPpUypOYEHBI
K TIOHWKEHUAM ITOBEPXHOCTH JTOUYETBEPTUYHBIX H SCEIBIMHCKUX MOPOJ, MO KOTOPBIM MPOABUTaINCh JICAHH-
KOBBIE [TOTOKH U JIONACTH OEPE3UHCKOIO OJIEICHEHUS.

OcHoBy 0epe3MHCKOI TeHEepallii COCTABIISIOT KPYITHBIC BIAaJIUHBI MOJUTEHETHYECKOTO MTPOUCXOKICHHS
1 TPOTOBBIE JIOXKOMHBI JIGAHUKOBOH 3K3apalliy, BBIIABIMBAHUS U Pa3MbIBa. DTH IOHWKEHUS 00pa3yIoT H30JIHPO-
BaHHbIE CyOMepHIMOHAIbHBIE (IIPOAOIBHBIC MU PaHaIbHbIEe) CHCTEMbI, HAPABICHHBIC B CTOPOHY ABHKECHUS
JIeJTHUKA, U CyOIIMpOTHBIC (TIONEpeuHbIe) CUCTEMBI, BBITSHYThIC BJIOJIb JICTHUKOBOTO ()POHTA.

[Ipoctrpanue B HanpaBIeHUM TeUEHUs JeTHUKA XapakTepHo 1t JncHenckoi, [Tomorkoit n Cypaskckoit
BITaJIH, KOTOPBIE PACIIONOKEHBI HA TOBEPXHOCTH KOPEHHBIX TIOPOJ B LIEHTPE, HA 3alajie ¥ BOCTOKE CEBEPHOU

114



Tleosiorus
Geology

yacTu bemapycu u npuypouens! k AeHyaanuonHoi Cesepo-benopycckoil paBHHHE. DTH BIaIUHBI SBISIOTCS
3BEHBSIMH CyOMEpHINOHAIBHBIX CUCTEM MaKpOTIOHI)KEHUH ceBepo-3amnana Pycckoil paBHUHBI, CITYKHUBITUX
TUHAMHYECKUMH OCSMH JIGTHUKOBBIX TIOTOKOB Oepe3nHCKOTOo oneneHenus. Tak, Jlucnenckas Bnagauna, [Ipu-
MOpCKast HI3MEHHOCTb U PHoKCKUil 3a1UB BXOAAT B PHkCKO-J[MCHEHCKYIO CHCTEMY HU3MEHHOCTEM, 110 KOTOPhIM
npoasuraics [Tpunarckuii (Prxcknii) nenHnkoBsiit moTok. [lononkas Bnaanna u IlckoBeko-Benukoperikas
HU3MEHHOCTh B cocTaBe [IckoBcko-IToo1koil paananbHON MONIOCH MOHWKEHUM HanpaBiisuid JIHenpoBCKui
(Yynckuit) 1eIHUKOBBIA MOTOK, MPEACTABIABIINN CO00M BBHIBOAHON JenHuK. Cypakckas BIaJMHA CBA3aHA
¢ TeuenueM [ecustackoro (JIamokckoro) IeAHIKOBOTO TTOTOKa [14].

Hucuenckas, [lonorkas u Cypaskckas BIIaJIMHBI UMEIOT c/1a00 BBITSHYTYIO B HAIPaBJICHUH IBH)KEHHS JISTHUKA
TLIAHOBYIO (hOPMY JUTHHO# 10 84 KM, IIMPUHOI 10 78 KM U IIomasio 10 4,3 Teic. KM%, JIIs HUX XapaKTepHbI
MOJIOTOBOTHYTHI POQHIb B pazpese, 0O4eHb HEPOBHOE THHIIE U CKIOHBI, PACHJICHEHHBIE MHOTOYNCIICHHBIMH
TO)KOMHAMU, BAHHAMH U CKaJUCTBIMH BBICTyTHIaMu (puc. 3).
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Puc. 3. Crpoennue [lomonkoii BiiaauHe! (¢ — IJIaH TOBEPXHOCTH OSPE3NHCKOTO JIETHIKOBOTO TOPH30HTA;
0 — TeoNOrNYEeCKHii pa3pe3 B HAMPABIEHHN C CEBEPO-3aMa ia Ha I0ro-BOCTOK
1o JimHUK ar. bopkosuun BepxuensuHckoro paiiona — ar. JIsoper; YanrHukckoro paiiona):
1 — negHUKOBAs BIIaJMHA; 2 — JIEAHUKOBAs JOKOWHA; 3 — U30THUIICA; 4 — JIMHUA T€0JOTUIECKOTO pa3pesa;
5 — CKBaXXMHBI C NAJICOHTOIOTHYECKN U3yYEHHBIMHU OTIIOKEHUSIMU aJI€KCaHAPUICKOr0 TOPU30HTA; 6 — MIALMOIUCIIOKAINY;
7 — TpaHHIa MEXKy OTIOKESHHSIMH YeTBEPTHYHON 1 OojIee JPEeBHUX CUCTEM; § — IPAHUIIA MEXK/y TOPU30HTAMH;
9 — TpaHMIa MEXKTY TeHeTHYECKH PA3HBIMU OJHOBO3PACTHBIMHU OTIIOKEHUSAMY; /() — QIIOBHOIISIIHATIBHBIC IETHTHI
1 KOHYCBI BbIHOCA; /] — KpUBUUCKUI aJuTtoBUH; /2 — alleKCaHAPHUICKUE 03€pHBIC U OOIOTHBIE OTIIOKCHUS;
13 — MIMHONIISIIAAIIBHEIE TJIMHBI, JICBPUTHI M TIECKH; /4 — (IIIOBHONISIUAIBHBIC IECKH C TPABUEM M TAJIBKOM;
15 — Gepe3mnHCKas MOpeHa; /6 — KOHEYHO-MOPEHHBIE CYIIECH U CYTIMHKH; /7 — I€BOHCKHUE MTECUAHUKH, aJICBPOJIHTHL,
JOJIOMUTBI U Mepreiny; /8 — NIeAHUKOBbIE OTTOP)KEHIIBL; /9 — OCTaTKU pacTeHUH, T'yMyCHPOBAaHHOCTb;
2() — nHTEepBaJ MEKIICTHUKOBBIX OTIIOKEHHH, N3yUSHHBII aJTHMHOIOTMYECKH;
2] — uHTEepBaT MEKIICTHUKOBBIX OTIOKEHHH, N3yUISHHBII IyTeM JHaTOMOBOTO aHAIN3a

Fig. 3. Structure of the Polotsk glacial basin (a — plan of the surface of the Berezina glacial horizon;
b — geological section in the direction from northwest to southeast along the line
of the agrotown of Borkovichi, Verkhnedvinsk District — the agrotown of Dvorets, Chashniki District):
1 — glacial basin; 2 — glacial valley; 3 — isohypse; 4 — geological section line;
5 —boreholes with paleontologically studied deposits of the Alexandrian interglacial; 6 — glacial tectonics;
7 — boundary between deposits of the Quaternary and older systems; 8§ — boundary between horizons;
9 —boundary between genetically different sediments of the same age; 70 — fluvioglacial deltas and fans;

11 — Krivichi alluvium; /2 — Alexandrian lacustrine and swamp deposits; /3 — limnoglacial clays, silts and sands;
14 — fluvioglacial sands with gravel and pebbles; /5 — Berezina moraine; /6 — terminal moraine sandy loams and loams;
17 — Devonian sandstones, siltstones, dolomites and marls; /8 — erratic masses;

19 — plant remains, humus content; 20 — interval of interglacial deposits studied palynologically;

21 — interval of interglacial deposits studied by diatom analysis
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Kax npaBuio, paccmarpuBaeMble BIaIMHBI Bpe3aHbl B MajoMoIHbie (Menee 100 M) JeBOHCKHE MECKU
U c1a00CHEeMEHTUPOBAaHHBIC TIecuaHUKH. OTI0XKEHUS COAEpIKaT MPOCIION TIIMH, aJeBPOJIUTOB M 3aJIeraloT Ha
0oJee MITOTHRIX KapOOHATHO-TIIMHUCTHIX ¥ TIIMHHACTO-AJIEBPOIUTOBBIX TIOPO/IaX, TOBEPXHOCTh KOTOPHIX UMEET
HaKJIOH K CEBEpY M CeBepO-BOCTOKY. [lepeyrimyOeHs! mpex/ie BCEero y9acTKH THHUINA BAOIb OCH H 'y TUCTAITb-
HBIX CKJIOHOB (CM. pHc. 3, a). Bpe3 Bmajun cocraiser B cpeqaem 20—35 M, a Ha ynyOJICHHBIX ydacTKax
nocturaet 60-90 M. Ha Tepputopun 3THX MOHWKEHUH HAaOIIOOaeTCsl yMEHbIIEHHE MOITHOCTH TEPPUTEHHON
TMIeCYaHO-TJIMHUCTON TOJIIN JIEBOHA IO HAITPABICHHUIO K UX IIEHTPY U TUCTAIBHBIM CKIIOHAM ITPOTIOPIIMOHATEHO
YBEITHUCHUIO Bpe3a (cM. puc. 3, 6). MckimoueHne cocTaBiseT Tobko Cypaxckas BIaJuHa Ha CEBEPO-BOCTOKE
Benapycu. Bynyun BpezaHHO# B OoJjiee YCTOMUMBBIC K JIGAHUKOBOM 3K3apalnuy KapOOHATHBIC MOPOIbI, OHA
nMeeT HaMMEHBINYIO0 ITyOuny (10 25 m).

BepesnHckas ToIIa OTIIOKEHHUH B IIEIOM SBIISIETCS MAJIOMOITHOH (00BIYHO He mpeBbitiaetT 20 M) 1 3aeraet
C DPO3UOHHEIM (cTparurpadmueckrM) HECOTIIACHEM Ha JEBOHCKUX MOPOJAX MPEHMYIIECTBEHHO Ha CaMbIX
DTyOOKHX MEHTPATLHOM M IOOKHOM yYacTKaX THHUINA BIIAIUH C aOCOMIOTHBIMA OTMETKAMH OKOJIO 22—54 M.
Ha ceBepHBIX 1 OOKOBBIX CKJIOHaX M MPUCKIOHOBBIX YYacTKax JHUINA, & MECTaMH U B LIEHTpE BIAJAWH OHA
MMeeT OTPaHrYEeHHOE PaCcIPOCTPAaHEHHE HITH OTCYTCTBYET. 3/IeCh Ha 3K3apallMOHHON MMOBEPXHOCTH KOPEHHBIX
TTOPOJT PETUCTPUPYIOTCS O0JIee MOJIObIE TIPUTIATCKAE OTIOKEHHSI.

Bo BmagmHax B cTpoeHUU OEpe3MHCKOM TONIIM OTIOKEHUH MpeodiagaeT OCHOBHAS MOpEHaA C TIISIHOAN-
HaMUYECKUMH TeKcTypaMu. Takke B HEH MPUCYTCTBYIOT TEKCTYPbl ACCUMUIISIIIMK MTOPO/T JIEAHUKOBOTO JIOXKA.
Ha 3HaunTenpHBIX 1O TUTOMAAN Y4acTKaX MOPEHa pa3MbITa WU TIEPEeKPhITa (QIFOBHOTIISIIIMATILHBIMA U IMMHO-
DJISIUATFHBIMU OTIOKeHUSIME. CKa3aHHOE MTO3BOJISET 3aKITFOUNTh, 9YTO BOSHUKHOBEHHE KPYTHBIX J[MCHEHCKOMH,
[Nomonkoii u CypaskCKoi BIaJHH B CyOUETBEPTUYHON TOBEPXHOCTH B OOJIBINIEH CTETIEHN CBA3aHO C dK3apanuen
Oepe3nHCKOrOo JIeIHUKA M B MEHBLICH CTEIIEHH — C BOAHO-JICTHUKOBOH 3pO3HEH.

Bmiaunabl, HanpaBiIeHHBIE BAOJB JIGAHUKOBOTO (DPOHTA, BBIICTISIOTCS B KPaeBOi 30HE OEPE3NHCKOTO OJieie-
Henus. Hanbonee kpymHbie (opMBI HACTEAYIOT MECTOTIONOKEHNE U OPUEHTHPOBKY SICETBINHCKUX TIISAIHO/IE-
npeccuii, orudaromux LlenTpansHo-benopycckuii MaccuB BIOJIb €TO CEBEPHOTO CKIIOHA C HAKIIOHOM HaBCTPEUY
JBIDKCHUIO JIeAHMKA [8; 26]. OgHaKo MO CPaBHEHUIO C BIIAIMHAMU SICEIBANHCKOTO OJICICHEHUS paccMaTprBae-
MbIe TIOHWKEHUSI HMEIOT OoJiee 3HAUMTeNbHbIe HUpUHY (10 84—120 kM), mnury (10 90—150 ¥M) U tutomans
(oxo10 3,7—4,0 Thic. kM), [TpupalieHne HX pa3sMepoB MPEsk/Ie BCETO CBA3aHO C SK3apallieil 1 BbIIABIMBAHHEM
Oepe3MHCKHUM JISTHUKOM OTJIOKEHUH Ha JINCTAILHOM U TPOKCUMAIbHOM CKJIIOHAX APEBHHUX MOHUKEHUH U BO3-
BBIIICHHBIX yYacTKaX, Pa3iessiolIiNX COCeAHNE BaAuHbl. B pesynsrare B Oepe3nHCKOM penbede BOSHUKACT
orpoMHasi cyomupoTHas ayra KpynHbix ConouknHckoil, Mocrosckoit n1 Hanubokckoi Bnagun (cM. puc. 1).
HoBooOpasoBannbie momepeunsie bpectckas, Kamenerkas n Buseiickass BaguHbl TATOTECIOT K PaBHUHHBIM
WJIM HU3MEHHBIM Y4acTKaM JIOXKa U SIBIISTIOTCSI MEHEe KPYITHBIMHE, YeM YHACIIEIOBAHHBIE MaKPO(QOPMBI.

Kak npaBuiio, BnagmHbl paccMaTpUBaeMOro THIA YCTAaHOBJIEHBI Ha IUIOLIA X Pa3BUTHS ME3030MCKUX Mep-
TeIIbHO-MEJIOBBIX, MaJe0reH-HEOTCHOBBIX MTeCUYaHO-IITHHUCTBIX TOPOJ] M IIEHCTOIIEHOBBIX J0OEPE3NHCKHIX
OTIIOKEHUH, 00TaaroINX CIa0BIMU (PU3UKO-MEXaHMYECKIMH CBOWCTBAMH. Bo BIlafiiHax Ha WX TOBEPXHOCTH
3ajieraet Oepe3nHCKast JISJHUKOBAsI TOJIIA MOIIHOCTBIO OT 20 10 60 M, a Mmectamu 90 M u 6onee. Kak u 'y Biagima
JIETHUKOBOH 3K3apaliiv, y BIIAJAWH KPaeBOH 30HBI B pazpe3ax Oepe3nHCKON TONIIM BeAyllee 3HaYeHHE UMEET
OCHOBHasl MOpPEHA C TIISINOIUHAMHYECKIUMH TEKCTypaMu. TONBKO 3/1eCh JIJIsl Hee XapaKTepHO 00JIee MIMPOKOe
pa3BHUTHE CKIIATUaThIX W YENIyH9aTo-HaABUTOBBIX TIIAIIMOCTPYKTYP H JISAHUKOBBIX OTTOpKeHIIeB. OcoOeHHO
MpUMeYaTeIbHON YepTOi TUX BIAAWH SBJISETCS HATMYNE TIISIIIMOANCIOKAINI B TIOPOaX, OKPYKAIOIINX T0-
HYDKEHHS 10 10KHOM niepudeput [3; 6]. [IposiBIeHnsIME IISIIMOTEKTOHUKH 37I€Ch BHICTYIIAIOT MHOTOYHCIICHHBIE
[JISIMOAUAITUPHI U TISIIHOKYIIOJIA, OTTOPYKEHHE U BHEAPEHUE MEJIOBBIX, MAJIEOTeHOBBIX H HEOTEHOBBIX ITOPOT
B YETBEPTHUYHYIO TOJIIY B (pOpMeE JIETHUKOBBIX OTTOPKEHIIEB U CKIIaI9aTo-4enryifdarsix cucteM. CaMble MOTII-
HBI€ IISAIMOANCIIOKAIIMH 1 HAITOPHBIE KOHEYHbIE MOPEHBI BBICTPOEHBI TyT000pa3HOM THPIISHAON y AUCTANbHBIX
6oproB CononkuHckoi, MoctoBckoit n Hanmnboxckoii BriaauH (cM. puc. 1).

B npenenax BnagwH HaJl OCHOBHOW MOPEHOH IIHPOKO BCTPEUAOTCS (DIIOBHOMISAIIMATBHBIC OTIOKCHUS
MOTITHOCTHIO 10 20—55 M. OHU c1araroT 3aHAPOBEIC PABHUHBI BHYTPCHHEH 30HBI TOHIKEHUH. O3epHO-aIITIO-
BHAJIbHbIE HU3UHBI TATOTEIOT K LIEHTPAIbHBIM MOHKEHHBIM yyacTkaM Hann6okckoit 1 MOCTOBCKOI BIavH.
JluMHOIsIIIMATBHBIE HU3UHBI XapaKTepHbI 1711 MoCTOBCKO#M BraauHbl. [1o TanbBery 3TUX MOHUKEHUI C BOC-
TOKa Ha 3amaj (parMeHTapHO MPOCIeKUBASTCS JTOIMHA KpuBHUCKoro nipa-Hemana. [IpuBeneHHbIe naHHBIC
CBUETEIBCTBYIOT O TOM, YTO 000COOJIEHNE 3TUX KPYITHBIX BITAJIUH CBSI3aHO C 9K3apalnyreil 1 BHIAaBINBAHUEM
PBIXJIBIX TTOICTHIIAIONINX YETBEPTUYHBIX M JTOUETBEPTUUYHBIX OTJIOKEHHH JIOMAcTAMU OEpe3MHCKOTO JISAHUKA
Y 0TYACTHU C PparMEHTAPHBIM PA3MBIBOM TaJIbIMHU JIGTHUKOBBIMH BOJIAMHU.

TporoBble JTOKOUHBI PACCEKAIOT THUIIE W CKIOHBI OONBITNHCTBA KPYITHBIX BIAJINH, 4 TAKKE HCIIOJIB3YIOT
IJIaBHBIE PEYHBIE TOMWHBL. BBITO BBIZIENIEHO TPH OCHOBHBIX THIIA ATHX OTPHIIATENbHBIX (hOpM:

® JI0)KOUHBI JICTHUKOBOW dK3apalliy U pa3MbIBa;

® JIOKOWHBI JIGAHUKOBOW dK3apalliy, BEIABIIUBAHUS U Pa3MbIBa;

® JIO)KOWHBI JIGAHUKOBOW SK3apalliy U BbIIaBIHBAHHUS.
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JIoXOWHBI JIGTHIKOBOH DK3apaliiil U pa3MbIBa B OCHOBHOM PAaCIIOIOKEHBI HA CKIIOHAX U THUIIE J{MCHEHCKOM
u [Tonorkoii BlaiH 1 Bpe3aHbl B IEBOHCKHE TIECUaHO-TIIMHUCTBIC OTA0KeHUs. K HuM oTHOCATCs Bum3oBckas,
bpacnasckas, I'mybokckas u HoBomomorkas m0KOMHBEL. CTPYKTYpBI 3TOTO THITA TAKXKE PACCEKAIOT CEBEPHBIN
CKJIOH MOCTOBCKOH BIaJMHBI U BO3BBIIICHHE OEPEe3MHCKOTO penbeda 3anaanee r. Mornnésa, HaXomsImuecst
B 00JTACTH Pa3BUTHSI OTIIOKEHUH OT MEJIOBOTO JI0 SICEIhAMHCKOTO BO3pacTa. JIoXKOWHBI IEATHUKOBOW SK3apalinu
U pa3MbIBa MPEACTABISIIOT co00W JuIMHHBIE (0 45 kM), mupokue (10 4,5 kM), rrydokue (28—79 m), npsiMble
WIH CITa00M3BUIIHCTHIE (DOPMBI C KOPBHITOOOPA3HBIM MOMEPEUHBIM cedeHrneM. OOBIYHO OHH OPHUEHTHPOBAHBI
BJIOJIb JIBFDKCHUS JIbJ1Q, HACIICAYSI HE3aIOIHEHHBIE JIOKOUHBI M JIOJMHBI IOJIEHUKOBOTO penbeda. Ha yuactkax
CYIEpIIO3HUIINY HAOMIONAeTCs pa3IBUraHue OOPTOB JIOKOWH B CTOPOHBI, B pe3yJIbTaTe 4ero Bpesbl B Oepe3nH-
CKOM penbede Ooree MUPOKHEe U MEeHee TIIyOOKHe, YeM Ha SICEIbINHCKON TOBepXHOCTH. CKIIOHBI M THUTIIE
JIO)KOHMH CII0)KEHBI OCHOBHOW MOPEHOH € TEKCTypaMH IIACTUYECKOTO TeUSHHS JIbAa U TEKCTYPaMu BHEIPCHUSI.
MecTtamu y CKIIOHOB B HEHl OTMEYArOTCS OTTOPYKEHIIbI KOPEHHBIX MOpoA. KOHEUHBIX MOPEH W MHBEKTUBHBIX
OOKOBBIX MOPEH B OKAIMJICHUH 3THX JIOKOUH HEe 00HAPYKEHO. YIITyOIleHHsI TOBEPXHOCTH JTHUIIIA JTOKOWH HHKE
Y BBIIIE MOPEHBI BHIMOJIHEHBI JINMHOTIISAUATBHBIMU U (MIFOBUOIVISIIMAIBHBIME TTOpOAaMu. Takue (GopMbl Ha
MTOBEPXHOCTH OEPEe3MHCKUX OTIOKEHUH BO3HUKIIM B PE3ybTaTe aKTHBHOM JIETHUKOBOH dK3apanun (abpazuu
Y TUIAKWHTA) U BOJTHO-JICTHUKOBOM 3PO3HH U aKKyMYJISIIUH.

JIo>XOMHBI JTETHUKOBOM dK3apallii, BBIAaBIUBAHMS M Pa3MbIBa ¥ JIOKOWHBI JISTHUKOBOW SK3apallii U BbI-
JIaBJIMBAHMS SIBISIIOTCS HAKOOIee MHOTOUUCIICHHBIME B Oepe3HCKOH renepaui. OHU pacuJICHSIOT IUCTaIbHBIE
CKJIOHBI BITQ/IMH, a TAK)KE OKAMITSIONIIE UX TPSIIbI M BO3BBIIIEHHOCTH, PACIIONIOKEHHEIE B KpaeBOii 30He Oepe-
3uHCKOTO Jenuuka. K aum otHOCITCS Scenpamackas, [ poqunencko-Jlococuenckas, CBucmouckas, PocuHckast,
3enbBeHckas, [{aposckast, Yinanckas, Cepeuckas, UepBeHckas, Anekcanapuiickas, Konbiccko-1kmoBckas
T0KOWHBI 1 1p. OTMETaeTCst COBMAICHUE TPOTOBBIX JIOKOWH C BBICTYIIOM GyHIaMeHTa bemopycckoil aHTEKITH3HI,
BBIXOZIAMH B JIOJKE JIeTHUKA MEPreJIbHO-MEJIOBBIX MTOPOJT BEPXHETO MeJa, TeCYaHO-TIIMHUCTHIX TOPOJI ME30Ka-
HO3051 U OTJIOJKEHUH SICENIbIUHCKOTO JISAHHKOBOTO TOPH30HTA. boJiee KpymHbIe JTOXKOMHBI YaCcTO MPUYPOICHBI
K JIPCBHUM Bpe3aM Ha MMOBEPXHOCTH SICEIIbJANHCKUX TIOPOJ. B 0CEBBIX YaCTIX CUIIBHO BBITSHYTHIX JIGAHHUKOBBIX
SI3BIKOB JIOXKOMHBI MOTYT IIPOCTHPATHCS B HATIPABJICHUH TEUEHUS JIbJ]a U UMETh CIIPAMIICHHYIO opmy. Kpome
TOTO0, TAKHE JJO)KOMHBI MOTYT CIIEOBATh BAOIB KPast sI3BIKOB B BH/IE YT, TIOBTOPSIONINX HX o4epTaHus. B kpaeBoi
30HE HEPEKO OTMEUAIOTCS CEPHUH MAapHBIX AYro00pa3HbIX MONEPEUHBIX BPE30B, HIYLIUX B TPOTHBOIIOIOKHBIE
CTOPOHBI OT OCEBOM MPOIOIBLHOM JIOKOWHEI.

Bepesunckue n0XOUHBI JIETHUKOBOH DK3apalliy, BbIABIMBAHUS U Pa3MbIBa MPEJCTABISIOT CO00M Ooee
KPYITHBIE U OTYETIMBO BHIPAXKEHHBIE B TOTpeOeHHOM pernbede GOopMBI IO CPABHEHHIO C SICENBINHCKUMU Bpe-
3aMH CXOXKEro MpOoucXoxaeHnss. OHU UMEIOT JTUHY 10 56 KM, IHUPUHY 10 4—8 KM U, KaK MPaBUIIO0, KOPBITO-
o0pa3HbIi pod b, B reonorniyeckoM cTpoeHur OEpe3nHCKIX JIOKOWH JISTHUKOBOMW dK3apalliy, BbIIABIMBAHUS
¥ pa3MbIBa OTMEUAIOTCS CIICAYIONTHE 0COOCHHOCTH: 1) Ipeobiamanue B pa3pe3ax Oepe3nHCKOU TOJIIIH OCHOBHON
MOpPEHBI C NIANHOINHAMUYECKUMH TEKCTYpaMHt; 2) IUPOKOE PaCIpOCTpaHEHHE B COCTABE MOJMOPEHHOMN TOJ-
TIH JIMMHOTJISIITUABHBIX TIIUH U peke (DIFOBUOTIISIIHAIBHBIX Pa3HO3EPHUCTHIX MIECKOB; 3) YacToe pa3MelleHne
IISIUOANCIIOKAIMNA U OTTOPKEHIIEB B OCHOBAHWHU U Ha OOpTax; 4) pacnooKeHrne BOKPYT JIOKOMH KOHEUHO-
MOPEHHBIX TPsiJl U BO3BBIIIEHHOCTEW; 5) 3ajeraHne Ha MOBEPXHOCTH MOPEHBI 3aHPOBBIX Pa3HO3EPHUCTHIX
MTECKOB, TAJICYHUKOB M HEPEIKO JTMH3 KPUBUUCKOTO aJLTIOBHA [3; 6].

OT4YETIIMBO MPOSIBIIETCS TEHETHYECKOE POJCTBO MEXK/TY JICTHUKOBBIMH JIOKOWHAMU M HATIOPHBIMU KOHEU-
HbIMU MopeHamu B Bepxuem IIpunnenposse, xopomio usyuyeHHoM 1. Y. Topenkum [27]. 3aeck pacnonaratorcst
Anexcannapuiickas u Konbiccko-11IkinoBckas nox0unb (puc. 4).

Anexcanapuiickas J0xOWHA TIpocTUpaeTcst Ha 28 KM B HalpaBIICHUHU C CeBepO-3arajia Ha FOT0-BOCTOK.
Kombiccko-11IkiToBcKast IokOMHA TPOXOAUT OT I. OpIy 1Mox COBPEMEHHOM TONMMHON p. J{Henp Ha 1oro-3ama.
Bosne 1. . Kombich 3TH J1B€ JIOXKOMHBI CIIMBAIOTCS B OJIHY TNIABHYIO TPOTOBYIO JIOKOUMHY. [ImaHoBast koHpuUry-
pamus TaHHBIX JOXXOWH APEBOBHIHAS, IMEIOTCS MEHBIIINE OTBETBICHHUS, OTXOMAIINE OT HUX C Pa3TUIHON
r1yOuHoM Bpe3anus [28] (cm. puc. 4, a).

PaccmarpuBaemeble JIOKOMHBI HACTIENYIOT TITyOOKHE IPEBHIE dK3apalliOHHO-IPO3NOHHBIE TPOTOBEIE ()OPMBI
U TOJTUHY BEeHeICKoTo mpa-J{Hernpa. B npenenax panee BOZHUKIINX BPE30B OHU YIITYOISIOTCS B aJUTIOBUATBHBIE,
JICITHUKOBBIE U JIEBOHCKHUE TIOpojbl Ha 50—80 M. DTH JIO)KOWHBI SBISIOTCS 00JIee MEIKHUMHE, HO MPEBOCXOST
SICEJIBINHCKHUE BPE3bI 0 mupuHe (4—6 kM). B moBepXHOCTH OEPE3NHCKUX OTIIOKCHUIA MX JTHUIIEC HAXOIUTCS
Ha a0comoTHBIX oTMeTKax 117-135 M, T. e. Ha 23-25 M HIKe OOPTOB.

B oOpamieHm# 10’)KOMH pacoyararoTcsi HAOPHbIE KOHEYHBIE MOPEHBI, KOTOPHIE C F0T0-3aaIHON CTOPOHBI
OKaUMJISIOT AJIEKCAaHAPUMCKYIO JIOKOUHY U C FOTO-BOCTOYHOU CTOPOHBI OKpykatoT Kombiccko-1IIKIoBCKyO
N0XOWHY, OKOHTYPHUBAs JISTHUKOBEIH S3bIK. bepe3nHckre MOpEHHBIE U TIOJIMOPEHHBIEC (IIFOBHOTIISIIIHATIEHBIC
Y JIMMHOTJISIIATBHBIE OTIIOKEHHSI TUCIOIUPOBAHBI B INIALMOKYTIONA U IISIIMOANAIPOBBIE CKIIAJKHA B OCHOBAaHUHU
70OWH, COPBaHBI U OT/IABJICHBI B BUJIC HA/IBUTOBBIX MTAYEK U OTTOPIKEHIICB HA CKIIOHBI U KOHEYHO-MOPEHHbBIC
rpsiabl (cM. puc. 4, 6 1 8).
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Puc. 4. Coornomenne Anexcanapuiickoit u Kompiccko-11IKk10BcKol JI0)KOMH ¢ HAMOPHBIMU KOHEYHBIMH MOPEHAMH

(a — n1aH MOBEPXHOCTH OEPE3NHCKOTO JICJTHUKOBOTO TOPH30HTA; 6 — TEOJOTHYECKHI pa3pe3 MepUIHOHAIBHOTO IPOCTHPAHUS

o jiuHun 1. bereBo Oprranckoro paitona — ar. JIoOpeitka Morunésckoro paiioHa; 6 — MOMepevHbId pa3pes
o uHuK 1. bopku-1 1lknoBckoro paiiona — 1. KpacHomomnbisl OpHiaHCKoTo paiioHa).

YcnoBHBIC 0003HAYEHUSI CM. HA PHC. 3

Fig. 4. Correlation of the Alexandria and Kopyssko-Shklovskaya valleys with push end moraines
(a — plan of the surface of the Beresina glacial horizon; b — geological section of meridional extend

along the line of the village of Belevo, Orsha District — the agrotown of Dobreika, Mogilev District; ¢ — cross section

along the line of the village of the village of Borki-1, Shklov District — the village of Krasnopoltsy, Orsha District).

Symbols see on fig. 3
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Ha nuuiie n0OUH MOpPEHY MOJACTHIIAIOT (PIIOBUONIAINATIBHBIC TPABUHHO-TAJICUHbIC MTECKH, JICHTOYHBIC
TJIMHBI, CJIOUCTHIC AJIEBPUTHI U TOHKHUE MTECKH MOIITHOCTHIO 10—60 M, a TakKe MeCYaHO-aIeBPUTOBEIC OTIIOKEHHUS
DISIIHOAJUTIOBUAIBHOTO MPOUCXOKICHUS. CBEpXy €€ MEePEKPHIBAIOT PAa3HO3EPHUCTHIC (IFOBHOIIISIIIMAIILHBIC
MECKU C TpaBUEM U Taibkoi. Bmonb TanbpBera Kombiccko-11IKIIOBCKOH JTOKOWMHBI IPOCICKUBACTCS TOTHHA
KpUBUYCKOTO Tpa-JlHernpa.

Takum 00pa3oM, pacCCMOTPEHHBIC TPOTOBBIC JIOKOUHBI SIBJISIOTCS PE3YIBTATOM COBMECTHOTO MPOSIBICHUS
3K3apalliy, OTJIABIMBAHUS U AC(POPMHUPOBAHHMS TIOPOJT APEBHUX BPE30B JICIHUKOBBIMH SI3bIKAMHU, JIOKAJILHOTO
BOJHO-JIETHUKOBOTO pa3MbIBa OTJIOKEHUH HA UX JHUIIE.

CyOmsiiuaabHbIC BOIHO-3PO3UOHHBIC JIOKOUHBI UTPAOT MEHEE 3aMETHYHO POJIb B TOBEPXHOCTH OCPE3NHCKUX
OTJIOXKEHUH 110 CPaBHEHUIO C TIOKOMHAMU IPYTUX TUIIOB. B 0TiiMure OT aHAJOTHYHBIX JIOKOMH SICEITbINHCKON
TeHepaIuy OHM BCTPEYAIOTCS HA BCEHW TEPPUTOPUHU KPaeBOM 30HBI OCPE3UHCKOTO OJICJCHEHUs 000CO0JICHHO
U He 00pa3yroT BeTBAIIMXCs cucTeM. K Hanbosiee KpymHbIM CyOIISIIIHAIbHBIM BOTHO-3PO3UOHHBIM JIOKOUHAM
npuHamaexar Yammnkckas, Ceanenckas, [{usuackas, Kpemymesckas u Manoputckas 10:KOUHBI (puc. 5).
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Puc. 5. Crpoenne ManopuTckoii TOKOUHBI U (TIOBHOIVISLINATIBHOTO KOHYCa BRIHOCA Ha €€ IUCTaTbHOM OKOHYaHHU
(a — mIaH NOBepXHOCTH OEPEe3NHCKOTO JIETHUKOBOTO TOPH30HTA; O — IIPOJJOJIBHEIN pa3pe3
o yiuHuN ar. Ctpaneds bpectckoro paifona — ar. XoTtucinaB ManopuTckoro paiiona;
6 — IIONEePEUHBIN paspes 1o JuHuM A. SI3BuH — 1. borycinaska Manoputckoro paiioHa).
YcnoBHbIC 0003HAYCHUSI CM. HA pHC. 3

Fig. 5. Structure of the Maloritskaya tunnel valley and the fluvioglacial fan at its distal end
(a — plan of the surface of the Berezina glacial horizon; b — longitudinal section
along the line of the agrotown of Stradech, Brest District — the agrotown of Khotislav, Malorita District;
¢ — cross section along the line of the village of Yazvin — the village of Boguslavka, Malorita District).
Symbols see on fig. 3
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B 6epesunnckoM penbede T0KOMHBI yKa3aHHOTO THTIA Yallle BCTPEYAIOTCs B KPYITHBIX ITyOOKHX BIaJWHAX,
CITYKHBIITHX JIOKEM JIJI51 JISAHUKOBBIX JIOTIACTEH. 3/1eCh OHH TATOTEIOT K 3a()pOHTAIFHOM 30HE JIOTIACTEe! U HEPEIKO
HACIIeTyIOT MPEAIIECTBYIOIINE ITPOIOIBHBIE JIOXKOMHBI 1 30HBI aKTUBHBIX pa3noMoB. Hoseiimue nccienoBanus
roka3aiu [29], 9To 3Tu J0KOWHBI XapaKTEePU3YIOTCS MEPUINOHAILHBIM H BEEPOOOPA3HBIM PaCIOIOKESHHUEM,
3HAYUTEITBHON OTHOCUTEIHHOU ITyOrHOM (10 116—142 M) 1 MUHUMATBHBIMH a0COIFOTHBIMU OTMETKaMU Bpe3a
(o —122 m) mpu cpaBHUTENBHO HeOombInoH mupuHe (10 0,5 KM), KaAHBOHOOOPa3HBIM TpoduieM B Oepe3nH-
CKOM ITOBEPXHOCTH.

B ctpoenun 10x01H y9acTBYIOT XOPOIIIO TPOMBITHIE TaJI€YHO-BaTyHHBIC U TPABUIHO-TaJICYHbIE OTIIOKEHNS,
Pa3HO3EePHHCTHIE MMECKN CYOrIAINANIBHBIX TOTOKOB (Y ITOIONIBBI) U OCHOBHAS MOpeHa (y moBepXxHOCTH). JlHuIIe
nepeynTyOIeHnid MecTaMy MePeKPhIBASTCS IMeCYaHbIMU OTIIOKEHISIMH 3aHIPOBOTO THTIA, & HA HanOoJee HU3-
KHX y4acTKaX — IIOKOJIAHbIMUA TIHHAMH. JIOKOMHBI 3aKaHYMBAIOTCS OOMIMPHBIMU (MTFOBUOTIISAIIUATBHBIMU
KOHYCaMH BBIHOCA WIIM JICIBTaMH B OEPE3MHCKON TTOBEPXHOCTH.

[Ipumepom 0KOMHBI CyOTNIANAIBLHON BOIHO-3PO3MOHHOM MPUPOABI sABiIsieTcss ManopuTckas JoxXO0nHa
Mexy ar. Ctpanedsr bpectckoro paiioHa u . Manopuroii (cM. puc. 5, a).

MarnopuTckas JToxOMHA pacrojiaracTcsl Ha JUcTainbHOU nmeprudeprun bpecTckol BIaaWHBI B KpaeBOM 30HE
JIEJTHUKOBOM JIOTIACTH, 3aHUMABIIIEH MTPOCTPAHCTBO 3TOW BIAJWHEI BO BpeMs olleficHeHus. [laHHast ToxOuHa
HaclienyeT 30Hy akTuBHOTo CeBepo-PaTHOBCKOro pasinoma, UMeeT cupsMiIeHHYIo Gopmy, anuny 24 KM, MId-
puny okoino 250—-500 M, mryOouny 5-22 M B Gepe3nHCKOM pelnbede, Bpe3aeTcsl B alleOTeHOBBIE IECKU U Me-
JIOBBIE Meprenb u Mell. [loomBa J0KOMHBI BOJTHUCTAsI, O0pTa KpyThIe, ONepeuHbIi mpoduiis V-00pa3Hbiil
(cMm. puc. 5, 8). B 0oCHOBHOM JIOKOMHY 3aITOTHSAIOT OTI0KEHHUS CTPEMHUTENBHBIX IIOTOKOB TAJIBIX BOA: CIIOUCTHIE
Pa3HO3EPHUCTHIE TIECKH, CIIOW TaJIEYHHKA W MeCYaHO-TPaBUHHON cMecH. Ha MoBEepXHOCTH MX CMEHSIET T0-
KpOB OCHOBHOW MOpPEHBI MOIIHOCTBIO 2—10 M, ciaratonuii 6opra J0KOUHBL. J[HUIIIE JIO)KOMHBI BHITTOTHEHO
3aHJIPOBBIMH [IECKaMU U KPUBUUYCKUM aJLTFOBUEM Ipa-byra. B moHMKEHHON EHTPaIIbHON YacTH JTOKOUHBI
BCTpEYaroTCs KOTIOBUHBI C 03€PHBIMH 0Ca/IKaMH1 ajieKcaHApuiickoro MesxieHukoBbs [30]. B paiione . Maio-
PHTHI B YCThE JIOKOMHBI MTPECTABICHBI MOIIHBIE CKOIIJICHUS (DIIFOBUOTIISIIMATBHBIX Pa3HO3EPHUCTHIX TIECKOB
B BHJIE OOIMPHOTO KOHYyCa BBIHOCA (CM. PUC. 5, a 1 6).

Taxum 00pa3oM, BOZHUKHOBEHHE CYyOTNISAIMAIbHBIX BOIHO-IPO3HOHHBIX JIOKOWH CBS3aHO C KaHAINU3HUPO-
BaHHOU APO3UEH TaJIbIX IEAHUKOBBIX BOJ Y OCHOBaHUs JeaHuKa [29].

O0cyxneHne MPONCX0KIACHUS JI0KONH

BepesuHckuii JIeAHUKOBBIH TOKPOB BHI3BAJI MOSIBIICHHE HOBOW T€HEpaIMH JIOKOWH U BIaJIUH B YETBEPTHY-
Ho¥t Tonie benapycu, 6onee MoJI010M, YeM siCeNbIMHCKas TeHepalvs. BO3HUKHOBEHHE BPE30B OEPE3NHCKON
TeHepaIiy TeCHO CBA3aHO C 0COOEHHOCTAMH TIISIIMOANHAMHUKHY U CTPYKTYPHI JIETHUKOBOTO TIOKPOBA, a TAKKe
T€0JIOTUIECKOTO CTPOCHUSI, JINTOJIOTHHU TTOPO/I, peibeda JIeTHUKOBOTO JI0XKa U Ap. 3HaUEHUE MMEJIH CIIeTyIOIIe
0cobeHHOCTH: 1) pacronoXeHue TIOUTH BCEH TEPPUTOPHH CTPAHBI B MOJIOCE IEATENFHOCTH NepupepruiecKoro
JICTHUKOBOTO MTOKPOBA, a €€ CEeBEPHON YacTH BO BHYTPEHHEU 30HE JICTHHKA; 2) paanaibHO-CEeKTOpaibHas
CTPYKTypa JICTHUKOBOTO MOKPOBa, TU(PepeHIHALMS €r0 Ha YeThIPEe KPYIHBIX aKTUBHBIX BHIBOAHBIX JICTHUKA
U sonacty; 3) apeanbHas AeTNIALUAIUS U IPEPBIBUCTHIM X0 OTCTYNaHUs JeHHUKA, HEOJHOKPAaTHbIE (OKOJIO
IIECTH CIyYaeB) OCTAHOBKU W TOJIBIDKKHU €ro Kpas panra (a3 (3acimaBckasi U MSAIEIbCKAs) U OCIUJUIITUH,
a Tax)ke paHra cTaJuu (MUHCKas) Ha pyOekax IMojIoc KOHEUHO-MOPEHHBIX TPS/ U BO3BBIIIEHHOCTEH.

[Ipuypouennocts JucHenckoid, [Tonorkoit n Cypaxckoil BIaJiH K CyOMEPHIMOHATBHBIM CHCTEMaM MaKpO-
MOHMKEHUH CyOUeTBEPTUYHOM MOBEPXHOCTHU CeBepo-3anaja Pycckoil paBHUHBI, Majiasi MOITHOCTh  OCOOEH-
HOCTH COCTaBa U TEKCTYPbl OCHOBHOM MOPEHBI CUUTAIOTCS IPHU3HAKAMH BO3ZHUKHOBEHUS 3TUX (DOPM B YCITOBHSIX
npeo0iafaHust MPOLIECCOB JISTHUKOBOH 9K3apalinu, 4To OTpaskeHo B myonukanusx [4; 14; 15]. Dx3apanuonHoe
MMOHIKEHNE TTOBEPXHOCTH KOPEHHBIX MOPOJ B TIpeeax HU3MEHHOCTeH ceBepo-3amnana Pycckol paBHUHBI
Ha OCEBBIX yYacCTKaX JIGAHUKOBBIX ITOTOKOB MCCIIEOBATENN OIEHUBAIOT Mo-pa3HoMy: B. A. VMcauenkos [14]
MIPHUIEPKUBACTCS MHEHHsI, YTO BEIMYMHA TOTO MOHWKEHHUs cocTaBisieT B cpenneM 60—80 m, O. I1. Adoin-
Tunbll [15] cuuraer ee papuoit 50—70 M, a A. H. Makkasees [31] onpenensier kak 62 + 16 m. Ha ceBepe be-
JIapyCH BEJIMYMHY SK3apallHOHHOTO ITOHMKEHNUS TOBEPXHOCTH KOPEHHBIX MTOPOJ MO’KHO BBISICHUTH B TIpeesax
[Tomonkoit u JInCHEHCKOW BIAaauH. 37€Ch BBISIBICHBI MAJIOMOIIHBIC IEBOHCKUE IMTECKUA U CIIa0OCIIEMEHTHPO-
BaHHBIE TTECYAHNKH, BBIXOAIINE Ha CyOUeTBEPTHUHYIO TOBEPXHOCTH, M YCTAHOBIIEHA MX MOITHOCTH Ha THUIIE
Y 3a TIpeieNIaM¥ BIIAMH, YTO ITO3BOJISIET OMPEAETUTH TONIUHY YIAICHHBIX MOpo/. COTIIacHO Te0JI0THIECKOMY
paspesy (cM. puc. 4, 6) Ha naunie [lononkol BmaguHbl CHECEHBI TIECKU U IMeCYaHUKH MOJIOIKOTO TOPU30HTA
MOITHOCTBIO 20—95 M 1 9acTh (10 § M) apruIJIUTOB U Mepresield HapoBCKOTO HaAropu3oHTa. MOIHOCTE yia-
JIEHHBIX OTJIOKEHUH cpenHero neBoHa B JlucHeHckon Bnaauue coctapisieT 20—60 M.

Briaguabr 00pa3yroTcs O/ aKTUBHO JBHKYIIUMHECS JISTHUKOBBIMHU TIOTOKAMH B TIpeieNiaX ONaronpusTHO
OpPHEHTHPOBAHHBIX MMOHIKEHUH JToXka. CYUTAeTCs, YTO IBMKEHHE JIbAA TOJKHO OBITH B BHJI€ HHTEHCHBHOTO
TJIACTUYECKOTO TEUSHHUS M TIIBIO0OBOTO CKOJBKEHHUsS. THITBI TEKCTYp B OCHOBHOM MOPEHE CBHETEICTBYIOT
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0 TOM, YTO TIPOIIECC IK3ApaIH OCYIIECTBIUICA B OCHOBHOM ITyTE€M 3aXBaTa TOHKHUX CIIOHKOB, OTPHIBA U OT-
LIETJICHNs] HeOONIbIINX 00JIOMKOB MOPOJ JioXkKa (TUTAaKUHTa), a TAKKEe IMOCPEICTBOM LapanaHus U UCTUPAHUS
TTOBEPXHOCTH JIOKA (KOppa3uu U abpaswu) BAOIh JUHAMUYECKH aKTUBHBIX OCEH JIGTHUKOBBIX ITOTOKOB [15].
JlenHUKOBBIE TIOTOKH 3a CUET K3apalliy IOHU3HIIN CyOUeTBEPTHYHYIO TOBEPXHOCTH HA OOMIMPHBIX TUIOIAIIX
1 TIpuBeNH K 3asokeHunto Jncaenckoi, [Tomonxkoit m Cypakckoit BIafH, a TakyKe 000COOJIEHUIO B JIeIopas-
JeNTbHBIX 30HaX pa3o0IIeHHBIX CYOMEPHIMOHAIBLHO BBITSHYTHIX MMOJHITHN U BBICTYIIOB [4].

Ha 3akmrounTenbHbIX STanax pa3BUTHS 9K3apallMOHHBIX BIAJHH 1 JIOKOHH C(OPMHUPOBAJICS CIIOH OCHOBHON
MOPEHBI, 3HAYUTENbHBIE IIOMIAIN UX THUINA U CKIIOHBI Pa3MBIIICh IIOTOKAMH TaJIBIX JIGAHUKOBBIX BOJI, JTOKAIb-
HBIMU JIJUIMHOIJIILIUAJIHBIMHU BOZOEMaMH1 U OKa3aJIMCh B pa3HON CTEIIEHU 3aHECEHHBIMU U CIIIaKEHHBIMH BOJIHO-
JIETHUKOBBIMH aKKyMYJISLIMSIMH.

Bropoii T MaKpOMOHMKEHHUH, ITUPOKO MPEICTABICHHBIX B OEPE3NHCKON TeHepaIit, — 9TO BIIAWHBI JIe/-
HHUKOBOM 3K3apaliiy, BblIaBIuBaHus 1 pa3mbiBa (Cononkunckas, MocTtoBckas, HanmnbOokckast u bpecrckas Bra-
JIUHBI) ¥ BIIQJMHBI JIETHUKOBOM 2K3apaliny 1 BbliaBnuBanus (Kamenerkas BaguHa) mpuKkpaeBoi 30Hb1. Yacto
MX Ha3bIBAIOT JIOMIACTHBIMU OacceHaM¥ WM DIALMOoAeTpeccusiMu [32]. DTH MaKpONOHMKEHHS BBIPasKEHBI
BO BHYTPEHHEH 30He OEpEe3MHCKOIr0 OJIeleHeHUs BOJIIM3U Kpasi TUTaHTCKUX JIEJHUKOBBIX JIONACTEH, KOTOpbIE
BBIJICJISUIMCH B MIPOIIECCEe JIerpalalliy OJeJCHEHUS B 3aCIaBCKYIO M MSICIBCKYIO (Da3bl U MUHCKYIO CTaIHIO
IIOBTOPHOTO HACTYTAHUs JIeAHUKA. CBsI3b BIIAJIUH C IOHMKEHUSMHU SICENIbANHCKOM IOBEPXHOCTH U IUIOIAAIMHU
Pa3BUTHUS MATKHUX ITOPOJI, NIAUOAMHAMUYECKHE TEKCTYPBl OCHOBHOM MOPEHBI, BCTPEYaeMOCTh BIIQJNH B KOMII-
JIeKCaX KPaeBbIX JIGAHUKOBBIX 00Pa30BaHUH B COUCTAHUHM € IIALUOCTPYKTYPaMH, JICTHUKOBBIMU OTTOPKEHIIAMHU
U DISIUOTEKTOHUYECKUMHE Je(OpMalusMU Ha I00KHOH nepudeprn paclieHUBAIOTCs NCCIIE0BATENSIMU KaK
Ppe3yNbTaT JISAHUKOBOM DK3apalluyl U BeIAaBIUBaHus cyocTparta [3; 6; 8].

OK3apanus JoKa uMelia MecTo B (pasy HACTYNaHHUS U CTAIIMOHAPHOTO COCTOSIHUS JICJHHMKA, KOTAa 10 BIIa-
JMHAM TPOJBUTATHUCH JIETHUKOBBIE NMMOTOKH. DK3apallMOHHOE BO3/IEHCTBHE JIETHUKOBBIX ITOTOKOB MpPEXie
BCET0 MPOSBIUIOCH BAOIb UX JUHAMHUYECKOH OCH B CHOCE CO3/IaHHBIX paHee MJICHCTOLEHOBBIX U KOPEHHBIX
OTJIOKEHHI Ha CKIIOHAX, IIEHTPAIBHBIX CAMBIX HU3KHX YYacTKaX THUIIA APEBHUX MOHMKEHUH 1 BO3BBIIIEHUSX,
Ppa3AeIsIIOIUX COCEAHNE MMOHMKEeHUs. B TaknX MecTax MOJIHOCTBIO MIIM YACTUYHO CHECEHBI OEPE3HHCKUE OT-
JIOKEHUSI IPOIIALUAIBHON CBUTHI, ACEIbINHCKHUIN JIEAHUKOBBIH TOPHU30HT U YaCTh MEJIOBBIX KOPEHHBIX IIOPOLT
o0meit MmomHOCTHIO 10 40—50 M B Hanmnbokckoit Bnaanue n 60—70 M B MocToBckoit Bnagune. Pazpymienue
IIOPOJ JIOXKA B OOJIBIIEH CTENIEHH OCYIIECTBIAIOCH TIOCPEACTBOM 3K3apalliy CPE3aHusl, OTPbIBA, OTIICIIIICHUS
Y BBIJIABJIMBAHUS, B MEHBIIIEH CTETIEH! — IIOCPEACTBOM JITHUKOBOI adpasuu.

OCHOBHBIM ITPOIIECCOM B 00pa30BaHMH BIIQJAMH CUNTACTCS BbIABIMBaHUE cyOcTpaTa B a3y Jenisuannu.
Panee cpopMupoBaHHbIE BIaAMHBI OBIIH TPE0OPA30BaHbl THTAHTCKUMHU AKTHBHBIMH JIOTIACTAMH. Y TUCTAIBHBIX
0OOpPTOB BIAMH BCIIEICTBHE TOBTOPHBIX HAJIBUTAHH KPACBBIX 30H JIETHUKOBBIX JIOTIACTEW BO JIbY TOSBHIIMCh
Pa3phIBbI, CKIAJKH, IALMUOANHAMUYECKUE YeUIyiuaTble HaJIBUTH, & B OTIOKEHUSX JIOKa MPOU3OLUIN CPBIB,
OTJaBJIuBaHue, JehOPMUPOBAHUE U CO3JAHUE TVISAIMOAUCIOKAIMN pa3nuyHoro tuna [3; 6; 15]. Beaencreue
9TOr0 Ha psiZiec BeCbMa KPYIHBIX YYacTKOB JIOXKa Ha I0’KHOH nepr¢epru BIIaauH OblIa CHECEHa MOLIHAS TOJIILA
J00ePe3NHCKUX TUIEHCTOIIEHOBBIX MEJIOBBIX TIOPOJ (710 37—43 M 1 npuOIM3uTeabHO 15—52 M COOTBETCTBEHHO).
B uTore kpaeBbie 30HbI JionacTel OEpe3MHCKOT0 JISIHUKA CMOTJIM PACLIIUPUTh U YIIIyOUTH MPEIIECTBYIOIINE
BIIQJMHBI ¥ 00pa30BaTh B nepudepuiiHoi 30He OKaMIISIOIINE II0I0CH HAIIOPHBIX KOHEYHO-MOPEHHbIX BO3BbI-
nrenHocteit u rpan. [IpeoOpasoBanue BaauH MOCPEICTBOM IVISIIUTEHHON aKKYMYIISLINHU, BOJHO-JICTHUKOBBIX
1 aJUTIOBHAJIBHBIX IIPOLIECCOB 3aBEPILUIIO UX Pa3BUTHE.

TporoBble JTOKOUHBI SBISIOTCS MPSIMBIM PE3yJIbTaTOM JIMHEHHOH JIGTHUKOBOH dK3aparuu. [1o mpoucxox-
JICHHIO B OEPE3MHCKON TeHepalty BhIJCNICHBI IBE OCHOBHBIC PAa3HOBUIHOCTHU 3TUX (HOPM:

® TPOTOBBIE JIOKOMHBI SPO3NOHHO-IK3aPAIIHOHHOI TPUPOIEI;

® TPOTOBBIE JIOKOMHBI JIEAHUKOBOW dK3apalliy, BbIJABIUBAHNS U Pa3MbIBa.

Jlo>xOnHBI IEPBOM PaA3HOBUIAHOCTH B OCHOBHOM BBhIPa0aThIBAIUCH B IOBEPXHOCTH J€BOHCKUX OTJIOKECHUN
Ha ceBepe benapycu, B MeHbIIIEM KOJMUYECTBE — B APYrux pernonax. OHu GpopMUpPOBaIUCHh HA AUCTAIBHBIX
ckioHax JucHenckoii u [Tonoukoii BiaanH, B 30HaX aKTUBHBIX PA3JIOMOB U YCTYIIOB, OOpaIlleHHbIX HABCTPEuy
MIPOJIBUTaBIIEMYCS JIEAHUKY, a TaKOke B Oosiee oAaTIMBhIX mopoax. Cyuraercs, 4To Ha TaKMX ydacTKax abpasus
1 CPBIB IIBIO KOPEHHBIX MMOPOJ M YHOC UX JBMXKYIIUMCS JIbJIOM YCHIMBAIUCH, B PE3YJIbTAaTEe YETO BO3HUKAIN
Kemo0a U POTSHKEHHBIE TPOJoIbHBIC JTIOKOMHBI (HoBomomnonkast, [llymunuackas, KaneBckas T0KOWHBI U 1Ip. ).
YacTo TporoBbie 3p03HOHHO-IK3apaIlMOHHbIC JIOKOUHBI MOSBIISUIMCH HA MECTE PaHee CyIIECTBOBABILNX TITYOOKHX
SCENbINHCKUX BPE30B, OPUEHTUPOBAHHBIX BIIOJIb ABMKEHHUS JiefHUKa. HauanpHble npouecchl ux hopMupoBa-
HUSI 00BIYHO BKIJIIOYATM MTPUJICTHUKOBYIO BOIHO-JICHUKOBYIO dPO3HIO U OcaJKoHaKoruieHue. [Iponsuxenue
JeIHBIX CTPYH BIOJB JI0XKOUH CONPOBOXKAATIOCH YCKOPCHUEM TEUEHHsI, KOHIICHTpaLneil HanpsuKeHU 1 3po-
TUPYIOIIMM JIEHCTBHEM Ha ITOPOJIBI JIOXKA, pa3pylIeHneM 00pToB u yrmyonenuem aauma. [lonodusmM oOpazom
c(OpMUPOBATUCH IIHUPOKHUE YHACIIEAOBAHHBIE JTOKOWHBI JIETHUKOBOM SK3apallii U pa3MbIBa CEBEPHOTO CKIIOHA
MocrtoBckoi u JIMCHEHCKOM BIaJuH.
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BripaboTka TpOTOBBIX JI0KOWH BTOPOH Pa3sHOBHIHOCTH MPOMCXOAMIIA B KPAaeBOW 30HE JIGAHUKOBBIX SI3bI-
KOB, KOTOpBIE BPE3AJIUCH B JIOJECTHUKOBBIC JIMHEHHbBIE TIOHMKEHUS, BHITAHYTHIE B HAIPABICHUH JIBH)KEHUS
nenauka. Takumu GopMaMi SIBISUTHCH TITyOOKHE sICETbINHCKUE JTOKOMHBI CyOMEpUIMOHAIEHON OpUEHTAIINT
Ha JUCTaJbHBIX ckioHax ComnoukuHckol, MoctoBckoii, Hannbokckoii n Buieickoii BraauH, JIOKOUHBI BJIOJIb
noiuH npa-Jluenpa, npa-bepesunsl, npa-Cinyun u ap. DopMUpOBaHUE ITUX CTPYKTYP BKIIOYAIIO CIETYIOIINE
CMEHSIIOIINE PYT JIpyTa COOBITHS U POIIecChl: 1) pa3MbIB TOTOKAMH TAJIBIX JISTHUKOBBIX BOJI U ITOJPYIHBIMU
BOJIOEMaMH JTHUII M HIPKHUX YYACTKOB JIPEBHUX BPE30B U YACTUYHOE 3aIOTHEHNE UX TIOKPOBAMU (DITFOBHOTIIS-
[UAITBHBIX ¥ IMMHOTIISIITUAIEHBIX OTII0KEHHI; 2 ) TIPOJBIKEHHE MO JI0XKOUHAM JIEJITHBIX TIOTOKOB, YIITyOJIeHHe
W pacuIupeHne JOKOMH IMaBHBIM 00pa3oM 3a CUeT dK3apalliy MOpo]] Ha JIHUIIIE U 00PTax, CO3aHue OCHOBHOMN
MODEHEHI (TpaHcrpeccuBHas (paza); 3) BOSHUKHOBEHHUE, 3aJCPKKU 1 TIOJBUKKH JICTHUKOBBIX S3BIKOB B TIPEIETax
OCEBBIX JIOKOWH, CO3/IaHNe AYTooOpa3HBIX MOMEPEYHbIX BPE30B U HAMOPHBIX KOHEUHBIX MOPEH BCJIEICTBUE
BBIIaBJIMBaHUS U Je(OPMUPOBAHUS MaTepHalia BIOJb Kpas s3bIKOB ((hasa nerpamanun); 4) npeoOpa3oBaHue
c(hOpMUPOBAHHBIX JIOKOMH MOCPEACTBOM BOAHO-JIEAHUKOBOM IPO3UN U aKKyMYJISILIMHU (CTarHAIMS JIeIHUKA).

O06pazoBaHue CyOISAIIUATBHBIX BOJHO-3PO3UOHHBIX JIOKOMH 00y CIIOBINBAIOCH KaHATTM3UPOBAHHON pO3UEH
TaJbIX JIGAHUKOBBIX BOJ| y OCHOBAHUS JICTHHUKA, TPOSBUBILIECHCS B JErpaJalliOHHy0 (a3y OJNeJCHEHHs B 3a-
(pOoHTAIBbHOM 30HE JIOTIACTeH, a TaKKe Ha AUCTAJIBHBIX CKIOHAX BITAMH BIOJIb MTPOIOIBHBIX MOHWKEHUH U 30H
paszinomoB. [IpeanonaraeMpIM MEXaHU3MOM UX GOPMHUPOBAHHUS OBUTH OBICTpPBIC BHIOPOCHI OOJBIINX 0OBEMOB
TaJIoN BOJIbI, HAKOTIMBIIICHCS B TIOJICIHBIX WIIM HAJICTHBIX BogoeMax [27; 29]. Pe3ynbraroM Bpe3aHus OAICIHBIX
MOTOKOB B KOPEHHOU CyOCTpar 1 pacluIupeHHst MOJUICHBIX KaHAJIOB CTAJIH PHITBUHBI C (DIFOBHOTIISIIUATEHBIMH
JIeJIETaMH 1 KOHYCaMH BBIHOCA B YCTBSX.

BriBoaBI

Bepesunckast rerepanusi Spo3MOHHBIX (OPM IIUPOKO Pa3BUTA B IOBEPXHOCTH JOYETBEPTHUHBIX OTIOXKE-
HUH ¥ OCHOBaHHMH YETBEPTUUHOM TOJIIIM 001aCTH OEPE3UHCKOTO OJieICHEHUs Ha TeppuTopuu benapycu. Ona
OTJIMYAETCSl XapaKTePOM PACIOIOKEHHsI, Pa3HOOOpasueM cocTaBa (HOPMHUPYIONINX €€ MOPPOreHETHIECKUX
TUTIOB JIGHUKOBBIX JIOKOWH M BIIaJINH, OTYSTIIMBOH BEIPAKEHHOCTHIO B TOTPEOCHHOM penbede U yCIOBUIMU
o0pa30BaHUsl.

B pacnonoxenun 6epe3MHCKUX BPE30B 00OHAPYKUBAETCS CBSI3b C IPEBHUMHU HU3WHAMH, YIACTKaMH Pa3BUTHSI
nedopMupyeMbIX MOPOJ CO CKaTbHBIMU BBICTYIIAMH B [IOKOJIE U 30HAMH aKTHBHBIX Pa3JIOMOB PEUMYILECTBEHHO
CyOMepHIMOHAIILHOTO, CyOLIHPOTHOTO U CEBEPO-BOCTOYHOTO HANIPABJICHUH, a TAK)Ke PaHaIbHO-CEKTOPATBHOM
CTPYKTYpOU U TWHAMHKOW OEpe3UHCKOTO JIeAHNUKA. [Ipu 3TOM OONBIIMHCTBO JIOKOWH ¥ BIIAJMH MPUYPOUYCHBI
K IT0JIOCAaM Pa3BUTHUS KPAeBOTO JIETHUKOBOTO pelibeda, KpyImHBIM OacceiiHaM, COOTBETCTBYIOLIMM JICTHUKOBBIM
MOTOKaM M JIOMIACTSIM, M TPAaHHULIAM OCTAHOBOK UM BO3BPATHO-TPAHCIPECCUBHBIX TOJIBUKEK Kpasi JISITHUKA.

[To Mmopdonorun 1 ycaoBusiM 00pa3oBaHus B 0epe3nHCKON reHepaly BbIACICHO EBITh THITOB JISTHUKOBBIX
BpE30B. YHHUKaJIbHOCTh OCPE3NHCKOM ITeHEePaIlH 3aKITI0UaCTCS:

e B 11peolIiaiaHuy JIOKOMH 1 B MH JISAHUKOBOH SK3apalyy, BeIaBIuBanus u pa3MbiBa (50,0 %) u 10:x0uH
JIeITHUKOBOM K3apaliy U pazmbiBa (23,9 %) U CHIKEHUH JTOJTH JIOKOMH APYTHX THIIOB;

e HanOoJee CyIIECTBEHHOW PO KPYITHBIX BINAJAWH MOJUTEHETHYECKOTO MPOUCXOKICHUS U TPOTOBBIX
JIOKOUH;

® HacJIeJ0BaHUH OOJILIIMHCTBOM JIOKOMH OCHOBHBIX YepT paHee COPMUPOBAHHBIX BPE30B.

dopmupoBaHHEe BIAJAHMH JECTHUKOBOH dK3apallui M pa3MblBa IPOMCXOAMIIO BO BHYTPEHHEH 30HE Oepe-
3MHCKOTO OJIEJICHEHNS! BIIOJTb JMHAMUYECKN aKTUBHBIX OCEH JIGTHUKOBBIX TIOTOKOB B ITpezieiax ONaronpusITHO
OPHEHTUPOBAHHBIX IOHW)KEHHH ¥ OBIITO pPe3yIbTaToM IJIAKMHTa, KOppa3uH 1 adpa3uu IEBOHCKUX TIECYaHUKOB
Ha ceBepe cTpaHbl. B 00pa3oBaHiy BNaIuH KpaeBoil 30HBI OEPE3NHCKOTO OJIEZICHEHHsI OCHOBHBIMH IIpollecca-
MU SIBIISUTACH JICJIHUKOBAs SK3apalus U BbIaBiIuBanue. B a3y BbIIBHIKEHUS JISIHUK BBI3BIBAJ HA TUIOIIAISIX
OIIPE/IENIEHHOTO Te0JIOTMYECKOTO CTPOCHUS a0pasuio, Cpe3aHne, OTPHIB, OTHICIIIICHUE U BHIAABIMBAHUE TOPOJT
noxa. Takue y4acTKH pacrnoarajiuch BIOJb JIMHUN HanOoee ObICTPOro TeueHHs JibJia, Ha TEPPUTOPHN HU3UH
SICEJIbIMHCKOTO penbeda, MIOMaIsX pa3BUTHS MITKHX MTOPOJ U HETITyOOKOTO 3aJIeraHus CKalbHBIX BHICTYIIOB
(am3uHBI, orubatonme ¢ ceBepa benopycckyro aHTeKIn3y). IK3apalnoOHHOE TOHMKEHNE TIOBEPXHOCTH JIOKA
37IeCh COCTABIISIIO HECKOJIBKO IECSTKOB METPOB. B a3y aerpanannu, koraa BriaIMHbI 3aHSIH THTAHTCKHE AKTHB-
HBIE JIONIACTH U NMPeo0pa3oBaINCh B IISIHOICTIPECCHH, TIOBTOPHBIC HAJIBUT'AHUS JIOTIACTEH BBI3BAIIN 3aJI0KEHUE
CKJIQTYaThIX U Pa3phIBHBIX IISIIIMOCTPYKTYP B KPACBOM JIbAY, & TAKIKE CPBIB, OTIABIUBAHUE, 1e(HOPMHUPOBAHHE
W CO3/IaHue IVISIIMOMCIOKAIINI Pa3IMIHOTO THUIIA B OTIIOKCHHUSX JIOKa. B IIeHTpe U Ha 3arajie CTpaHbl B X0/Ie
3TOTO IMPOIecca HECKOIBKO JIECITKOB METPOB TIOPOJI CyOcTpaTa ObIII0 CHECEHO H BBIIABJICHO HA JTUCTAIbHBIN
CKJIOH IJISIMOZETIpeccHid. B uTore kpaeBbie 30HbI JIOMAacTel OEPE3MHCKOTO JISTHIUKA CMOTJIH PACIIUPHTH U YIITy-
OWUTH MpeIIIeCTBYIONINE BIaIUHBI 1 00pa30oBaTh B NepUpEepUitHON 30HE OKAWMIISIFOIIME MOJIO0CHI HATOPHBIX
KOHEYHO-MOPEHHBIX BO3BBIIICHHOCTEH U TP,

122



Tleosiorus
Geology

TporoBble JTO)KOUHBI BEIPA0ATHIBAINCH KaK BO BHYTPEHHEH, TaK M B KPA€BOI 30HE Ha BCEX ATarax pa3BUTHS
OepesnHckoro oneeHenust. VX opMupoBaHue BKIFOYAJIO CIEIYIONINE CMEHSIONIHE APYT JAPyra COOBITHS U TIPO-
1ecchl: 1) pa3MbIB TOTOKAMM TaJIbIX JIEAHUKOBBIX BOJ M MOANIPYIHBIMU BOJOEMaMH JHHII ¥ HIYKHUX Y4aCTKOB
JPEBHUX BPE30B M YaCTUYHOE 3aATIOJIHEHHE MX MOKPOBAMHU (DIFOBHOTIISIIUAIBHBIX M JIUMHOIJISIIIAATBHBIX OT-
JIOXEHUH; 2) POJIBUKECHHE T10 JIOKOMHAM HarboJiee OBICTPBIX MACC JIbJa, YIIYOJICHHUE U PACIIUPCHHE JIOKOUH
IJIaBHBIM 00pa3oM 3a CUeT 3K3apalliy [TOpoJl Ha JHHIE H O0pTax, co3/laHue OCHOBHOM MOpEHBI (TpaHcrpec-
cuBHas (aza); 3) BOSHUKHOBEHUE, 33/ICP>KKU U TIOJBIIKKH JICTHIUKOBBIX SI3LIKOB B TIPE/IETaX OCEBBIX JIOKOUH,
co37laHue JTyrooOpa3HbIX MOMEPEYHBIX BPE30B M HAMOPHBIX KOHEYHBIX MOPEH BCIIEJICTBHE BBIAABIMBAHUI
u iehopMHUpOBaHMS MaTepraa BIOJb Kpas s3bIK0B ((a3a erpajganun); 4) npeodpazoBanne chOpMUPOBAHHBIX
JI0KOMH TIOCPEICTBOM BOHO-JIEAHUKOBOM SPO3UH M aKKyMYJISIINH (CTarHaIus JIeHUKa). B aBooum 105x01H
B CEBEpHBIX paiioHax bemapycu TpeTbero coObITHS MOIIIO U HE OBITh.

O0pazoBanue CyOITISIIUATBHBIX BOTHO-3PO3HOHHBIX JIOKOUH 00YCIIOBIMBAIOCH KAaHATM3UPOBAHHOW PO-
3Wel TaJbIX JISIHUKOBBIX BOJ| y OCHOBAHUS JICTHHUKA, MPOSBUBLICHCS B JIeTpaJlalliOHHYI0 (asy oJjeneHeHus
B 3a(pOHTAIILHOM 30HE JIOMACTEH Ha IMCTABHBIX CKIIOHAX BIAMH U BAOJb 30H Pa3iIOMOB. BeIcTpbIe BHIOPOCHI
001X 00BEMOB TaJON BOJBI, HAKOMBIIEHCS B MOAJIEAHBIX MJIM HAJIEAHBIX BOJI0OEMAX, COMPOBOXKAAIUCH
BpE3aHHUEM IOJUICJHBIX TTOTOKOB B KOPEHHOH CyOCTpar M paclIMpeHHEM IOJICAHBIX KaHaJIOB B OCHOBaHUH
JIeIHUKA, a Takke (opMUpOBaHUEM (PIIOBHOTIIALNATIBHBIX JEIBT M KOHYCOB BBIHOCA B X YCThAX.
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