REFLECTION OF ACTIVE FAULTS IN MORPHOLOGY OF RIVER
CHANNELS CROSSING THEM AND IN THE STRUCTURE
OF CHANNEL ALLUVIUM (THE PODKAMENNAYA TUNGUSKA RIVER BASIN)

BORODIN V.P.
Summary

The influence of disjunctive tectonics is shown on the distribution of channel alu-
vium along the river profile as well as formation of shoals and bars (the case of the Pod-
kamennaya Tunguska river basin), a possibility is proved of obtaining additional informa-
tion on neotectonical structure of some region basing on the analysis of channel morpho-
logy and the character of channel alluvium.

VIK 551.4(574.1)

BPOHTYJEEB B.BAJ,NIIIEHHWH I"H,PO3AHOB J.JL

O MEXAHHU3ME ®OPMHUPOBAHUSA PEJIBE®A
BOCTOYHOIO YHHKA NJIATO YCTIOPT

Marepuans mo reomopdoJioruy 3amagHoro nobepexnss Apasa H BOCTOY-
HOTO YHHKa YCTIOpTa MOKa CKYAHBI U Hepelko mpoTHBopeunsbl. Haunbospied
H3Y4YEHHOCTbIO XapaKTepH3yIOTCsl HH3KHE MOpPCKHE TeppacH (IpeBHe- H HO-
BOapaJbCKasi) ¥ IJsiKeBasi mosioca no6epexbsi (Bepr, 1908; Jlynmos, D6ep-
suH, 1945; ®enoposnuy, 1946; Jisimapes, 1967, u np.). MeHee penpe3eHTaTHB-
HHl JlaHHBE 1O BBICOKHM YDOBHSIM, HHTepIpEeTallHsl KOTOPBIX KaK MOPCKHX
Teppac nasneko He GeccniopHa (Emudanos, 1961; Kuproxun u ap., 1966; Kecs,
1969; BeiinGeprc u np., 1972, u np.). Hakonen, HanGosee cinabo ocselieHa
(Bepr, 1908; Kupoxun u np., 1966; JIleimapes, 1967) reomopdosorus moso-
CH MEeXJy BOCTOYHBIM YHHKOM YCTIOpTa H 3amafHbIM nobepexbem Apaia,
KOTOPYIO MBI Ha3blBaeM MPOMEKYTOYHON CTYIEHBIO.

B nacrosem cooOIIeHHH H3JI0XKEHE HEKOTOPHE BHIBOABI 10 MOP(}OJNOrHH
H MexaHH3My (OPMHPOBaHHSI 3TOH NPOMEKYTOUHOH CTYIIEHH, MPHBJEKIIECH
BHHMAaHHe aBTOPOB XapaKTepHBLIMH 0cOoGeHHOCTsIMH penbeda. Hamu 6bl1 06-
CJEeLOBaH yYacTOK 3amajHoro mobGepexbss ApaJsa H moJoca, OKaiMJsioniast
YHHK YCTIOpTa MeXAYy MbicaMH AKTYMCHK — YabkeHTyMcHK. Ilo ocoGenmo-
CTM peabeda paccMaTpUBaeMBIi padoH MoxeT OBITb pasfesieH Ha TPH
4acTH (CHH3y BBEDX): I0OJIOCA OCYLIKH M IJISIKA, OrPaHMYEHHAS] C Thla KJIH-
(oM, y IOIHOXKHUST KOTOPOTO Pa3BUTH (pparMeHTH ApPEBHE- U HOBOAPaJbCKUX
MOPCKHX Teppac, NpOMeXYTOUHasl CTyIeHb H, HaKOHell, COGCTBEHHO BOCTOY-
HBIH YHHK myiaTto Ycriopt (puc. 1).

Ilonoca ocymiky ¥ musizka BKJOYaeT B ceOst OOHAXKUBINYIOCSI B PE3yJib-
TaTe COBPEMEHHOTO NafieHus: ypoBHS ApasbcKoro Mopst aGpa3uoOHHYyIO IJaT-
¢opmy, BHpaboTaHHYI0 JHOO B HOBOJBHO HHTEHCHBHO-IHCJIOLMPOBAHHBIX,
Ju60 B MOHOKJHHAJBHO MNafalOlIMX OT NOOEpeKbsi OJIHIOlEH-MHOLEHOBHIX
NEeCYaHHCTHIX H MEPreJIUCTHIX IVIHHAX H TJIHHUCTHIX MepreJsx.

JI¥cIoKauuH OJTUroLeH-MHOLEHOBBIX TVIHH IOJIOCH OCYIIKH NpPEACTaBISIOT
coboft cpe3aHHble abpasueil MeJKHe CKJIafKH C JOBOJBHO KPYTHIMH (1O
15—20°) kpouibamu. Ocu CcKIaJOK B 0OlIEeM NapaJeJbHH JHHHH no6e-
pexbs. [To-Bunumomy, ananoruunsie 06pa3oBanusi 6ulin onucausl B. Y. JIH-
MapeBHIM (1967) y M. AKTyMcCHIK IOJ Ha3BaHHEM BaJIHKOB BHIIABJIHBAHHS.

B ThuIOBOH yacTH NsiKeBOH MOJIOCH (parMeHTapHO PAa3BUTH HH3KHE
MOpCKHE TeppacH: HOBoapaJbCKass H JpeBHeapaJsbckass (puc. 2). Camas
HH3Kas HOBOapaJbCKasi Teppaca pacloJiaraercsi B CPeIHEM Ha OTH. BHICOTE
nopsanaka 2,5—3 m Han yposuem Apasa B nepuon 1960—1970 rr., Heckoanko
MEHBIIIUM, YeM CPeINHHH# MHOroJIeTHHH ypoBeHb 3moxu jJo 1960 r., paBHwbi .
53 » (Huxomnaena, 1969). AGc. BEiCOTa IpeBHeapasbCKol Teppack 56—567 .
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OTHocHTeJbHAsT BHICOTA2 COCTABJSIET B cpenseM 4,5—55 M (mas yposus
1960—1970 rr.). Teppachl cnoxeHsl Ieckamu, rpaBHeM, rajbKaMH H BaJy-
HaMH U3BECTHSKOBOTO H MEPIreJIICTOrO COCTaBa, a TaKXe OKaTaHHBHIMH CHJle-
PHUT-MapKa3HTOBLIMH KOHKPELHSAMH.

CxaoH kiuba, TPUMBIKAIOMMH ¢ ThIIA K HU3KHM MOPCKHM TeppacaM HJH
ILISXKY, XapaKkTepusyercss OGHYHO NPSIMOJMHEAHEIM, PeXe BOTHYTHIM IPOQH-
seM. Ilonnoxue kmiba HHOrAa NEPEKPHTO OYEHD MONOMBLIMH, chopMupOBaH-
HEIMH 33 TIOC/ELHEe NLCATHNCTHE KONTIOBHANLHEIMA H [€I0BHAJbHO-TPOJIIO-

Puc. 2. 3anannoe noGepexxbe ApaibCcKOro MOpsi K Ty OT
M. AKTYMCHIK
Al

Yca. 0603H. cM. puc. 1

BHAJIBHBIMH OTJIOKeHHsAMH. Hepenko nomuoxue Knuda 3aBesHO 30JI0BHIMH
neckamu, GOpMHDPYIOIMMH GeperoBHE AIOHBI M SI3HIKAMH, «BCIOJI3AIOLIMMH»
10 CkJOHY KaH(pa Ha 6ojiee UIH MeHee OTJIOrMX €ro yuacTKax WM GJIOKH-
pytomumu ycTbs oBparos (Beiin6eprc u np., 1972). Bepxussi kpoMka kiauda
BblpaxkeHa JOCTaTOYHO Pe3KO, HHOrJa 3akKpyrieHa. B mocnensem ciydae me-
CKOJIbKO BHINOJIOXKEH H CKIOH KJaHpa. OTHOCHTEJBHEE BEICOTH OTKOCA He
BHIXOJAT U3 uHTepBana 15—23 u, cocrasisst o6buno 16—18 .

YBeJinueHHe OTHOCHTEJbHON BBICOTHL OTKOCA COBNAJaeT C lepecedeHHeM
ero ()pOHTOM TaK Ha3bIBAeMbIX BaJIOB HJIH TPSI BBEIAABJIHBAHHsS, Pa3BHUTHIX
HaJ KIugoM B mpejlesax NPOMEXKYTOYHOH cTyneHH (pHC. 2). YMeHblIeHHe
OTHOCHTE/ILHOH BBICOTHL OTB€YAeT IepeceyeHHI0 KJAH(pa C MeXrPsiLOBHIMH
IJIOCKUMH BnajuHamu. B ofmem enuHooOpa3Has BHICOTa OTKOCA, a TaKiKe
HaJiM4He HaJl HUM BHIPOBHEHHBIX IJIOLIAflOK MO3BOJIAIOT MpednoJaratbh pas-
BHTHe 3Jlecb OJHOTO MJIH HECKOJIbKHX IEeHYIalHOHHBIX ypoBHeHd. BoamoxkHoO,
3TH YPOBHH ONHPAIOTCH Ha APEBHIOI (paHHEroJIOLLEHOBYIO?), MOXKeT OHTb,
JonpeBHeapanabcKylo, no B. M. JIuimapesy (1967), mopckyio Teppacy, OTH.
BBICOTHI KOTOPO# onpefiesieHH UM B 10—12 m.

B HexoTophx paliomax ApaJsbckoro noGepexbsi — Ha ore (MyiiHak),
wro-zanage (Anxkubait) m cesepo-3anafie GUKCHPYIOTCS TaKXKe yPOBHH Ha
BoicoTax 12—16 u 19—21 m. MBorue uccanenosarenu (Emudanos, 1961; Ku-
proxuH u ap., 1966; Kaneitnep, KpaBuyk, 1966, u np.) OTOXIECTBIASIOT 3TH
YPOBHH ¢ MOPCKHMH TeppacaMH Ha OCHOBAaHMH HAaXONOK HAa HHUX PaKOBHH
Cardium edule L., Dreissena caspia Eichw. Opnako H. I'. BeiinGepre,
B. T. Vabct, B. K. Poze (1972) momoGHEle 06pa3oBaHHsl, B YaCTHOCTH Ha
ceBepo-3anaje ApaJsa, CYHTAIOT OTIPENApPHPOBAHHEIMY IJIACTOBO-JEHYNAIH-
OHHHIMHM (opMaMH, a NOsIBJeHHe Ha HHUX 3aBeJOMO TOJIOLEHOBOH MOPCKOH

, .
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(¢ayHbl OOGBSCHSIOT BETPOBBIM 3aHOoCOM. Ilo HameMy MHEHHIO, CYIIECTBYIO-
iyl GakTHyecKuil MaTepHaJ He JaeT AOCTAaTOYHBIX OCHOBaHHUH IJIs TOro, YyTo-
OBl YBEPEHHO OTHECTH YIOMSIHYThle YPOBHH K MODCKHM TeppacaM HJH IJjac-
TOBO-JIeHYZlalINOHHKEIM 006pa30BaHUSIM.

Hamu takxke HabJiofajuch B8 H3yYeHHOM palOHe mecyauble OTJIOXKEHHS,
¢opMupyIOlLIe TeppacoBHJHBIE MOBEPXHOCTH Ha OTH. BhIcoTax 16—18 u
34—38 m. MOXHO TOJIBKO MpeAlnoJaraTh, 4YTo €CJIH 3TO AeHCTRUTENbHO (par-

e |

o 20

{
i
A

Puc. 3. Boctounnii dunk ycno§'ra U NPOMEXYyTOYHasi CTyNeHb
B pailoHe M. YJIbKEHTYMCHK

¥Yca. o603H. cM. pHC. 1

MEHTHl MODPCKHX Teppac, TO OHH MOIJIH OBITb «B3LEepPHYTH» Ha pa3JIHYHBIE
BHICOTHl 3K30TEKTOHHYECKHMH IOJHATHAMH BaJOB BBHIIABJHBaHHA (0 ueM
nonpobuee Oymer ckazano Huke). [loaToMy MEI cunTaeM, YTO KOPPeJSALHH
TepPpacoBHIX YPOBHEH, NPOU3BOAUMHEIE TOJBKO IO HX OTH. BBICOTAM, MOTYT
DPHBOJHUTDL K OIUHGOYHBIM BLIBOZAM.

Pesnbed mpoMeXyTOUHOH CTymeHH (MeXAYy BOCTOYHBIM YHHKOM IIIaTO
YcriopT u 3anasHBIM nMoGepexbeM ApaJsia) XapaKTepH3yeTCsl 3HAYHTEJNbHBIM
cBoeobpasueMm. Illuprura crymenn koseGaercs ot 0,5—1,6 km Ha BEICTymax
nobGepexbsi 10 2,5—4 Km Ha BOTHYTHIX ydyacTkaxX. [JoBepXHOCTb IpoMexy-
TOYHOIl CTYIEHH IpeacTaBjsieT co00il 3aKOHOMEPHOe yepeJoBaHHe HeCKOJIb-
Kux (2—4) napajsenpHbIX BaJoB (XpeGTHKOB, Ipsii) H BmaauH (puc. 3).
Baunbl coxeHbl KpaCHOIBETHBIMH OJIMTOLIEH-MHOLIEHOBHIMH TJIHHAMH H Mep-
reJIsIMH, CyIIECTBEHHO THIICOHOCHHIMH (THIIC PAaCCesTHHBIE W NPOCJOSIMHU), IIe-
PEKPBITBIMH pa3npobJieHHOH N0 KPYNHBIX I'NMIEIO H 4acTHYHO CMBITOH GpoHei
capMaTCKHX GesBbIX paKyUIHSKOBHIX H3BECTHSIKOB H MepreJseil. Bo MHorux
MecTax IlepeKphIBalolllHe H3BECTHSIKH Y2Ke IOJHOCTbIO yHHUTOXKeHH. Ilopa-
JKaeT cTporasi JIHHEHHOCTb BaJIOB B COYETAHHH C KPYTOCKJOHHOCTBIO, KOH-
TpPacTHpPYIOLIeH C NMJIOCKHMM JHHLIAMH pasjiesieMBIX BaJsbl BHaniHH. Beicora
BajoB 5—20 m. B paspe3e BaJbl IpencTaBJasIOT coboii BeepooGpasHEIE M
rpHOOBUIHBIE aHTHKJIHHAJH, YACTO AOIOJHSIEMble aHTHBEPreHTHO HallpaBJieH-
HBIMH YelyfiyaThBIMH MHKpPOB36pOCaMH, BO3MOXKHO, YKa3BIBAIOIIHMH Ha rpa-
BHTALMOHHOE «PacClOJ3aHues» CTPYKTYP.

JIHHIIa DpOXONBHEIX BHAJHH 60JblIel yacTbio 6POHHPOBAHE CapMaTCKH-
MH U3BECTHsIKaMH. JIHMIIb Ha OTHEJNBHBIX YYacTKaX BIAJHH, PACIOJIOXKEHHBIX
Ha IPHMOPCKOH YaCTH IPOMEXYTOYHOH CTyNEeHW, capMaTcKasi GpOHsI YHHY-
TOXKEHa HJIM IepeKpHITa U MOBEPXHOCTh 06pa3oBaHa Ju60 APOoGHOpaCUJIeHEH-
HBIMH KPaCHOLBETHBIMH IVIHHAMU C BHIIBETaMH CoJiel, JHOO MyXJIBIMH COJIOH-
yakamu. OT BaJioB GPOHHPOBaHHbIE JHHUIIA BIAJHH, KaK MPABHJIO, OTAESIOT-
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csl y3KUMH pBaMu. IlIupuHa BnaguH — nepBble COTHH M, IOTPaHUYHEIX PBOB —
10—15 m, rry6una pBoB 2—5 M.

Kaxk Basbl, Tak M BIAJHHE Ha HEKOTOPHIX YYaCTKax PacuJieHeHH Hersy-
GOKHMH, HO MOP(}OJOIrHIECKH PE3KO BHIPAXKEHHBIMH OBPaXKHEIMH CHCTEMaMH.
B BepxoBbsix (6/HKe K YMHKY) OHH XapaKTepM3yloTcs B IJIaHe NapaJiesib-
HO-pelIeTdaTHIM PHCYHKOM, OOYC/IOBJIEHHBIM JIHHEHHBIM PacloJIOXKeHHEM Jpa-
HUPYEMBIX HMH BaJIOB M BNIaJHH IPOMEXYTOYHOH CTYyNeHH, a B HH30BbSX
(6imxe K mobepexbio) — paclosOKeHHe 0BPAroB HHCEKBeHTHOe. B mpumop-

Puc. 4. BocTouHBl# YHHK YCTIOpTa M NpPOJOJIbHas BIafiMHa Ce-
BepHee ypouuma KaGanb6ai
¥Yca. 0603H. cM. puc. 1
/

CKOM 4YacTM riayb6uHa OBpaxKHHIX Bpe3oB JoctHraeT 30 M; OHM XapaKTepH-
3yi0Tcs V-06pa3HBIM MONEpeYHsIM NpoduieM H OueHb KPYTHIMH (MeCTaMH J0
35—40°) ckaoHaMu. BepxHue 4acTH CKJIOHOB GoJjiee IOJIOTH, BOCCTAHOBJIEH-
HBEIE TNpoduab OBpParoB HMMeeT KophiTooGpasuyio ¢opmy. Basuc nenymaunn
Gonee IpeBHHX BPE30B NPHUMEPHO COOTBETCTBYET meperu6y, ¢pparmMeHTapHO
‘IpocC/eXXHBAIOLIEMYCsT Ha OTKocax Kiauda Ha oTH. BeicoTe 10—15 x 10xKHee
M. YIbKeHTYMCHIK M 17—20 m 10:kHee M. AkTyMchIK. [logoGHast ABy4JIeHHOCTD
nonepeysHoro nNpoduys U «MOABELIEHHOCTby 6a3Hca JeHyLallud BEPXHEro Ko-
pHITOO6pa3HOro Bpe3a OTHOCHTEJIBHO COBPEMEHHOTO YpPOBHS ApajbCKoro
Mops 6bln ormedennl Takxke JI. I. Kupioxuneim, B. H. KpaBuyk u I1. B. ®e-
noposbiM (1966) M cBsi3BIBasIMCh UMH C yIOMHHaBIIefCS BHIIIE AUCKYCCHOH-
HOH 20-MeTPOBOH MOpPCKO# Teppacoi.

OTMeTHM TakKe HEKOTOphle BaxKHHE MOpP(}OJOrHIeCKHE OCOGEHHOCTH
peabeda mapajyeJbHHIX BaJIOB M BIALUH NMPOMEXKYTOYHOH cTymeHH. Baswt
XapaKTepH3yIoTCsl HanboJbLIel AJHHOH U TAHYTCS 6e3 nepephiBOB (HCKJII0Yast
9PO3HOHHEIE NIPONHUJL H IeHyNalMOHHOE Cpe3aHue Ha OTHEJBHBIX y4acTKax)
Ha HEeCKOJIbKO JAeCATKOB Km. FIx abc. BHICOTH YMEHbIIAIOTCS MO HANpPaBJIeHHIO
OT YHHKa K Mobepexbio. AGC. BHICOTH THHUIL BOALHH B TOM K€ HAIpaBJEHHH
yMeHbIIaloTcs ropasfgo cuabHee — oT 190—200 no 80—90 # ioxHee M. Ak-
TYMCHK. BhaJuHb XapaKTepH3YyIOTCsi MeHbLIeH TPOLOJBbHON MPOTAXKEH-
HOCTBIO — JI0 NePBHX JecsATKOB KM. OHH KOCO HepeceKaloTCsi HEeBHICOKHMM
rpsifiaMH, NIPUYJIEHSIOMMMHCS K OCHOBHBIM NPOXOJbHEIM BasaM. Kpome Toro,
NPOTHB KPYNHHIX BBHICTYIIOB YHHKA, COUTBETCTBYIOLIMX MBICAM MOpcCKoro Ge-
pera, BIAJMHBI Cy:KalOTCS ¢ OJHOBPEMEHHEIM IOBHIIEHHEM JHA, PEAYIHPYSITH
IPY 3TOM YaCTHYHO WJH NoJjHocTbio. [losToMy Ha momepeuHnx mNpodHIX
KDYNHBIX BBICTYNOB (MBICOB) Habmionaercs 1—2 BHAAHHBI [0 CPaBHEHHIO C
3—4 Ha CTBOpax IO OCEBBIM JIHHHSIM KPYNHeHUIMX 6yXTOO6pasHBIX H3ruGOB
qqu){a U noGepexbsi (HampHMep, MEXAY MBICAMH AKTYMCHIK H YJIbKEHTyM-
CHIK).
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Haxkonen, co6CcTBeHHO YHHK IPENCTaBJseT COGOH IPOCTOH, MpaKTHYECKH
OTBECHBIH yCTYIl B CapMaTCKHX H3BECTHSIKAX C IIOJHOXHEM, IIePeKPLITHIM
KOJLTIOBHAJIBHO-AEJIOBHAJNBHEIM HIJed(QoM, CIycKaioliuMcsl B Y3KHEH pOB, 3a
KOTOPHIM CJIEAyeT IJIoIlafiKa JHA MepBOH OT YMHKA HPOAOJBHOH BHAJMHBHI,
CNOXKEHHas] TEMH JXe CapMaTCKUMH H3BecTHsKaMH (puc. 4). Ha npumbikaro-
nieil MOBEPXHOCTH IJIAaTO HaGJIIORAIOTCS 3apoOXKJalolliiecss TPeLlHHBl oTcela-
HUSI B BHIE Y3KHX PACCEJHH HJIM HeBHICOKHX N0 0,5—1 M cTyneHeK, OKOHTYV-
PHBAIOIIMX CEIMEHTH IOCTENIeHHO ocenamoux 6JokoB (puc. 3). Uacro Huxe
yCTyna pacnoJiaraercsi Cepusl OTCEBILHX, HAKJIOHEHHBIX KaK K yCTyNy, TakK M
0T Hero GJIOKOB Ha Pa3HOH CTafHMH CMelleHHs], Ha BHICTYNaX (MbICaX) YHHKR
orceBIiye 6JIOKH 00pa3yioT IMOYTH HENMPOXOAHMYIO 30HY cBaJsa. Huke 3oHa
OTceBIIMX GJIOKOB OTHENSIeTCS OT BIAIWHBL, KaK H B IPENBIIyLIEM ciyyae,
V¥3KHM pBOM (puc. 1).

Takum obpa3oM, pesnbe¢ MPOMEXKYTOUHOH CTYNEHH OTJIHYAETCS OT OOBId-
HBIX OMOJI3HEeH HJM HX CHCTEM TeM, 4TO OH OGHapyKHBaeT YeTKYIO, BeCbMa
cBoeoGpasHylo yHOpsALOYEeHHOCTh, IPELCTaBssl COO0M CHCTEMY IJIOCKHX Gpo-
HHPOBaHHBEIX BINAJHH C FOPH30HTAJbHEIM ILHOM M Pa3mENSIOIIHX HX Y3KHX
BaJIOB, CJOXEHHHIX MJACTHYHHM MAaTEepHAaJOM — OJIHIOlleH-MHOLEHOBEIMH
TJIHHAMH, YaCTHYHO IEePEKPHITBIMH Pa3fpobJIeHHBIMH IITHTAMH CapMaTCKHX
u3BecTHsAKOB. OObIYHEIE ONOJI3HEBBIE CHCTEMBl TaKOH YIOPSILOYEHHOCTH, Kak
H3BECTHO, He 00HAPYKHBAIOT.

Mexanusm (popMHpOBaHHUS pesbeda MPOMERKYTOYHON CTYNEHH Ha OCHO-
BAHHH H3JIOXKEHHBIX JaHHBIX MOXeT OBITb IpeJCTaBJeH cjenyiollinm obpa-
3oM. OTkoJsoBLIHECST OJIOKH CAPMAaTCKHX H3BECTHSIKOB, IIOTEPSB CLEIJIEHHE C
OCHOBHHIM HM3BECTHSIKOBBIM IIJIACTOM, KDOIOLIMM IIJIaTO, CHAYaJa HECKOJLKO
OTCeNAaoT C HAKJOHOM BepxHel IJOLaAKH B CTOPOHY o6pbiBa. O6Gpa3oBas-
LIpecss TPEIMHB! YBEJHYHBAIOT YBJaXKHeHHe NOLCTHJAIOIIHX OJIMIOLEeH-MHO-
LUEeHOBEIX I'JIHH. DTH NOpoXH H 6e3 Toro BhcokomaacTHyHel. OHH nedopmu-
PYIOTCSl MPH HE3HAYHTENbHHIX HAarpy3kaX, COCTaBJSIOLIMX mepBble Kl [cm®
(3uanrupos u np., 1970; Jlomtanse u np., 1970), a neficTeue BOXH elue Go-
Jiee yBeJHYHBAeT MX KOMIIETEHTHOCTb. Buaromapst Bo3HHKalOIIEll pasHOCTH
JaBJIeHHH IOJ OTKPHITOH TPEUIHHOH OTCeJaHHs H NOX 6JI0KaMH H3BECTHSIKA
B TOJILIE I'VIMH BO3HHKAIOT HATPSXKEHHS, IO NOPSIAKY BEJHYHH PaBHEIE 3TOH
pasHocTH: O~ Ap=ph, rie ¢ — HanpsKeHHs, Ap — pasHOCTb NAaBJIEHHUM,
o — yReabHB# (0GBhEeMHBIE) BEC H3BECTHSIKOB, A — MOIIHOCTH HM3BECTHSIKO-
Boil Tosu (Toaimuua 6sokoB). [Ipu =100 m, p=2,2 I'[cm* (Ousuueckue
CBOMCTBA..., 1967) 0~~22 k[/cm®. Takux HAUPSKEHHH BIOJHE IOCTATOYHO,
yTOOH I'JIMHA HayaJjia BHILABJUBATbCH BBEpX IO TpeluHaM. BejencTsue 3ToO-
Ir0 OTKOJIOBIIHEeCS GJIOKH M3BECTHSKa KaK OBl «TOHYT» B TOJILE TIJIHH.
Panee ykaswiBajoch Ha INPUHIUNHAJILHYIO BO3MOXKHOCTH TAKOTO SIBJIEHMS
(Bpourynees, Bpourynees, 1972), npexcrasasioniero coboil cBoeoGpasHyto
¢opMy AmanupuaMa, IpH KOTOPOH IJIacTHYHASI NMOPOJa 3alOJIHSIET TPELIMHE
B IepeKpHIBAIOIIMX CJIOSX, Ha¥e ecJM ee YAEJbHBIH Bec GoJblie yAeABHOTO
Beca 3THX mocjenuux. O6paTHOe COOTHOIIEHHE yIOeJbHBIX BECOB TOJBKO 06-
JIeryaeT pa3BUTHE 3TOH PAa3HOBHAHOCTH AMAlHPH3Ma U NMPHBOHT K IIOJHOMY
3aN0JHEHHIO TPelllMH M BHIJABJHBAHHIO MaTepHasa Ha noBepxHocTh. Pac-
CMaTpHBaeMBIil 3[eCb CJyyail — sSIpKHH NpHMep NMOoXoOHOro mpolecca.

Korza rauna momHHMaeTcss HO NOBEPXHOCTH NoOrpyxatouerocst 6Joxa,
Pa3HOCTb JNaBJieHH ITOJ U3BECTHAKOBHIMH GJOKaMH H TOA TPeLIHHOH, 3amoJi-
HEHHOH TVIMHOW, ellle COXPaHSeTCs 32 CYeT PAa3HOCTH IJIOTHOCTEH (HJIH O6B-
€MHBIX MM YAEJbHBIX BECOB) 3THX NMOPOX M cocTaBiasier Aph~4 KI'[cm®. Ta-
KHX Hamnpsi2KeHHH JNOCTaTOYHO, YTOOBl BHIIABJMBaHHE IVIMH II0 TpeEUIMHAM
[IPOROJIXKAIOCh. DTOT MPOLecC IPHBOAUT K 06pa3oBaHHIO BAaJIOB BHIILABJIHBA-
HUSI, PACIIOJIOXKEHHBIX MEXJY OTAEJbHHIMH «TOHYIUHMH» GJOKaMH, KOTOpBIE
COOTBETCTBYIOT MPOJOJBHEIM BIIaJlHHAM NPOMEKYTOYHOH cTymneHH. Bansl npu
5TOM HHOTZAa 3aXBaTHIBAIOT U NTOJHHUMAIOT Ha CBOEH TOBEPXHOCTH OTJHEJbHbIE
IJIUTH U3BECTHSIKOB, OKa3aBluHecsi B 30He ApobJeHnsi. O6pa3oBaHHIO BaJOB
IOJXHO CocOGCTBOBATh TAaKXKe H Clelyiollee o0CTOATeNbCTBO. JlaBieHue B
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TOJILLE IVIMH M3-33 HX BBHICOKOH TEKy4YeCTH pachpefesseTcss NOJOGHO HaBJie-
HHIO B XHAKOCTH. Dimxkafilnye K ynHKy u O6oJiee BBICOKO paCHOJIOXKEHHEIE
6/10KM JeHiCTBYIOT Ha TOJILLY IJIMH Kak cBoeoOpasHble mopiiHd. HM3-nox sTux
OJIOKOB — U3 00J1aCTH BHICOKOIO LaBJIEHHS — I[JIMHA NOJIKHA IepeTeKaTh B
00J1aCTh ‘HH3KOTO [aBJIGHHS — B CTOPOHY ONYLIEHHBIX HPHMOPCKHX GJIOKOB.
31ech NPOMCXOAHMT SHEPrHYHOE BBIKHMAaHHE IJIMH B IIPOCTPAHCTBO MEXKIY
OJ10KaMH H K MOpIO, a IIOrpy:KeHHe OJIOKOB JOCTHTaeT CBOero mpepena. Ilo-
3TOMY OTHOCHTEJIbHASl BHICOTa BaJIOB BO3pacTaeT IO Mepe IPHOJIIKEHHS K
JIHHHH Gepera. B kiude e IIMHUCTHE TOJILH OTJIHYAIOTCs HauGosee BHICO-
KOH JHCJIOIMPOBAHHOCTBIO, IO IIOJHOH NOTEPH CTPAaTHUrpadpuueckoil mocaeno-
BaTeJbHOCTH HamsnacToBaHHs. I[loCKOJIBKY HpPOHUCXOJAHT pa3MblB BajOB H
YACTHYHBI IepeHOC X MaTepHaJsa Ha IorpyKawoliHecss 6JOKH, UTO yTaxkKe-
JisSleT IOCJIeIHHe, a KPOMe TOro, CaMH BaJjibl MOT'YT B KaKoi-TO Mepe pacio-
3aThesl NOJ BAMAHHEM COOCTBeHHOro Beca (mpuo6peTast mpH 3TOM AaHTHBED-
TCHTHYIO BHYTPEHHIOIO CTPYKTYPY), TO H3BECTHSKOBBIE TJIHUTHI BIAAUH OYAYT
TOrpy2KaThCA [I0 TeX IOP, II0Ka He ONMYCTATCS Ha «IHO» MJIaCTHYHOH TOJIIH —
6oJiee MJIOTHBIE M IPOYHBIE MOPOABI HH30B OJHIOLEH-MHOLEHOBOTO Pa3pesa
U MOJCTHJAIOLINE H3BECTHSKH MeJs-TajieoreHa. DTOT ypoBeHb GyjaeT mpenc-
JIOM NOTPY2K€HHd IJIUT BO BIaiguHax. [IpakTHuecku ropu3oHTa/bHAS MOBEpPX-
HOCTb IJIOTHBIX TIOPOJL HHXKe CJIOS] HCTEYEHHS! W BHIJABJIHBAHUS, Ha KOTOPY:O
JioxaTcsl 6JIOKM H3BECTHSIKOB, obecreynBaet obliee OTHOCHTENBHOE IUHCTBO
BCeH NMPOMEKYTOYHOH CTYNEHH, OCJIOXKHAEMON JIMIIb BAJaMH BHIaBJIUBAHUA
U He3HAyMTeJbHBIMH NIePeKOCaMH caMuX GJIOKOB — JHHIL BIAJIHH.

H3specTHsiKOBBIE GJIOKM KPOME BEpPTHKAJHHOTO MOIPYKEHHS HCIBITHBAIOT
TaK:Ke FOPH3OHTaJIbHBIE MepeMelieBHs. [locneqHye CBSI3aHH C pa3/BUraHueM
6JIOKOB TJIHHUCTHIMM INOPOJAaMH BaJIOB BHIJABJHBAHHUS, BHEXPSIOUMMHUCS
MeXJy HHMH, H CKOJIbXKeHHEM IIUT IIO TOJILE TJIHH B CBOOOJZHYIO CTOPOHY —
K Moplo. B To ke BpeMsl TaKMM TOPH3OHTaJbHHIM IlepEMEINEeHHSIM CI0CO6-
CTByeT TEeKTOHHYECKH O0OYCJIOBJEHHBH OOINHil YKJIOH CJIOEB K ocd 3amamHo-
Apanbckoit BauHbL.

B 3one Geperosoro o6pbiBa NMPOMCXOAMT TIpouecc AeHyAanHOHHON U a6-
pasHOHHOH mepepabOTKH MaTepuaJja HCTeUeHHs W BhigaBjauBaHusi. Capmart-
CKHe H3BeCTHSIKH, OpOHHpyIOLIMe IHHINA BNAJAHH, a TaKxke KpOIOIIHE B
OTJEJBHBIX CJAyYasfx BaJbl BHILABJMBAHHS, MPAKTHUECKH MOJHOCTHIO YHHUTO-
KaloTCs JleHyJaluueli B NPUMOPCKOH 4YacTH HPOMEXyTOYHOI cTyneHu. I'su-
HHCTHIH MaTepMaJll YHMUTOXKaeTcs Kak JeHynaunueil, Tak H abpasnedl u pas-
MBIBOM KJH(pa. DTO NOATBEpKIAaeTcs cpe3aHueM KJIH(GOM JHHEHHBIX Me30-
(opM npPOMENKYTOUHOH CTYIEHU — BAJOB BbIIABJIHBAHHUS H IPOLOJBHBIX
BIaAWH. 3HayuTeJbHasi WHTEHCHBHOCTb abpa3woHHOH mepepaGoOTKH yCTyma
Knuda B HelaBHee BpeMsi moAaTBepxknaaercs Habuwomenusmu JI. C. Bepra
(1908) u B. Y. JisimapeBa (1967), a Takxke B HEKOTOPO# CTENEHH HAHHBIMH
II0 3HAYHTEJbHBIM CKODOCTSIM OCaJKOHAaKOIJIeHHsT B 3amajnHo-Apanbckoil
Binanune (Bpomckas, 19562).

BrisicHeHMe NepBONPHYHHEI OMHCAHHOI'O MPOLECCa TECHO CBS3aHO C ITOKA
elle HepeUleHHBIMH BOIPOCAaMH IIJIEHCTOLIEHOBON HCTOPUH BIAAWHB ApaJib-
CKOT'0 MODSI H TIPOHCXOKIEHHS YHHKOB ¥ CTIOPTa.

Passutre pespeda BOCTOYHOrO YHHKA, BO3MOXKHO, OCYLIECTBJSJIOCH IIO
caefymoueli cxeme. Ilpn dopmupoBaHHN He mo3jHee, yeM B allllepoHe, Hau-
6oJiee ray6oKOH TEKTOHHYECKON BIaAuHb 3amanHoro ApaJia, Ha ee 3amagHOM
KphlJIe, OYeBHAHO, 06pa3oBajack ¢Jiekcypa HJH [JaKAHTHKJIHHAJb, CBI3ai-
Has ¢ otMeueHHbBIMH eme A. JI. fumunsiM (1945, 1953) MepunHoHANLHBIMA
CTPYKTypaMH, COeIMHSIIOMIMMHU TepIHUHCKHE CKJIanyaTee Lend ypaja U My-
rogxkap Ha cesepe, Ku3blikymMoB u Tsinb-Illans Ha loro-Bocroxe. Ilpomosb-
Has MepHJIHOHAJbHAs TPEeUIHHOBATOCTb M AelicTBHe abpasuy AONO3LHEIIHO-
neHosoro [laneo-Apana (®epmoposuu, 1952) oGycioBHIN 3a/0KeHWe Mep-
BHYHOT'O yCTyIa BOCTOYHOTO YHHKa ¥ CTIOPTA, MPOLOJKABLIEro GOPMHPOBATh-
¢ B TeueHHe BCero IO3JHEr0 IJHOUEHa M IJelicToHeHa. Bo3HuKHOBeHHE
TosoneHoBoro Bofoema Heo-Apana (Penoposuy, 1952) o6ycnosuio noxbeM
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3epKaJja TPYHTOBHIX BOJA M YCHJEHHOE BONOHACHIIEHHE NJACTHYHBIX OJIHIO-
LieH-MHOIeHOBHIX I'VIHH. C 3THM BpeMeHeM (BS3aHO BO3HMKHOBEHHE OIIOJI3HEH.

Coeo6pa3ue OmOJI3HEBOLO Tponecca ObJIO MperonpeleseHO AKTHBHBIM
JINHEHHBIM mporuGaHneM 3anagHo-ApaJsibCKON BIAJUHBL, YCYTyCJsIBLIIAMCS
HU30CTaTHUECKHMH mnpoueccaMu (Acees u ap., 1974), u abpa3ueil, kotopas
BLHIpaBHUBaJia BHICTYNIHI YHHKA, OJHOBPEMEHHO HHTEHCHBHO IepepabaThiBast
M YHUYTOXKAsl CIIOJI3aBIIHE MaCCHI.

MOXHO NIPEINOA0KHTh, YTO (a3Hl aKTHBH3AIHH MPOIECCOB OTCENAHHs 1
(OpMHPOBaHHSI OYePEIHONO BaJia BHIAABJIHBAHHS COOTBETCTBYIOT 3II0XaM BHL-
COKOTO CTOSIHHSI YPOBHsI ApaJjia — ero rojloneHoBuIM TpaHcrpeccusim. H, nao-
60pOT, KOPOTKHE PErpeCcCHBHEIE 3TAllbl, CHHXKAIOLIHE 3epKaJio 'PYHTOBHX BOI,
06yCOBIMBAIOT CTAaGHJIH3ALMIO TPOLECCOB ONOJN3aHHsl, BHAABJIMUBAHUS U
HCTeueHHs: Macc. DTo TO/ITBEPIKNACTCS COBNA/IGHHEM YHCJIA TPaHCIPECCHB-
HBIX (a3’ B roJsioneHoBoit uctopun Apana (cM., Hampumep, BeiinGeprc u np.,
1972) u yucsa BaJOB BHAABJIHBAHHS.
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ON THE MECHANISM OF THE FORMATION
OF THE EASTERN SCARP OF THE USTYURT PLATEAU

BRONGULEYEYV V. Vad.,; PSHENIN. G. N; ROZANOV[ L. L.

vSummary

New data are presented on the geomorphology of the intermediate step between the
castern scarp of the Ustyurt Plateau and the western coast of the Aral Sea. The step relief
formation is supposed to be result of limestone blocks detachment and extrusion of clay
ridges between them. The process is a kind of diapirism. The connection of the described
mechanism with tectonics and Holocene history of the Aral is pointed out.
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BYTAKOB TI'. I
TUNMU3ALUSA NCEBAONEPUIJSALUAJIbHBIX OBPA3OBAHHUH

B mocienHue NEecSITUNETHS BO MHOTHX CTPaHaX IIHPOKO Da3BEPHYJOCH
H3yueHHEe MEPHUTJISIHANBHBIX SIBJEHMH, NOJ KOTOPHIMH OOJBIIHHCTBO HCCJIe-
JoBaTesiell NMOHMMAIOT I'eOJIOTHYECKHe M TreoMOp(OJOrHyecKue IOCefCTBUS
crienuUIeCKUX YCJIOBHII CypOBOro KJIMMAaTa, B NEPBYI0 Ouepelb HaJHYHA
MHoroJsieTHeMep3aoTHEIX mopon (Ilepurasunansvusie ssaenus, 1960). Onua-
KO KpOME 3aBEelOMO TEepUTJSUMANBbHBIX OBJIM BHISIBJIEHE 00pa3oBaHuf,
HMeEIOIHe ¢ HUMH 3HAUHTEeJbHOE MOP(OJOTHYECKOe CXOJCTBO, HO BO3HHKAIO-
Iyie B HHHX ycjaoBHSAX. OHH TIONyYHIM HA3BaHHe IICEBIONEPHIISLIHAJBHEX
(Mockau, 1962). Xorsi K HacTOSIEMY BPEMEHH ONYyOJMKOBAHO 3HAYHMTEJb-
HO€ KOJIHYECTBO PaGOT, MOCBSIIMIEHHEIX OMMCAHUIO IICEBIOMEPUIISIHAIBHEIX
SIBJIEHUH, IO CHX IOP HeT pabOT TI0O MX CHCTEMATH3AHWH W THIIM3ALMH.

Ha ocHoBaHMM MHOTOJIETHHX TIOJIEBHIX HCCJIENOBAHHI, a TaKkKe ONMyGJIR-
KOBAHHBIX JAHHBIX BHISIBJIEHO 3HAYHTEJbHOE YHCJIO FeHETHUYECKH Pa3JHIHbIX
THIIOB TICEBJOMTEPUIJISIHANBHEIX 06pa30BaHHI, JyYllle BCErO 3aNeyaTyieBIInX-
€l B TEKCType DHIXJBIX ocafkoB. OHH pa3fesNeHBl HA NATb TI'EHETHYECKHX
TPYNN: JUTOTEHHYIO, 3aTOJHEHHS IOJHUIEHHBIX II0JIOCTEH, TEOXHMHYECKYIO,
61OTeHHYIO, CE30HHOMEP3JIOTHYIO (TabJuia).

Ipynnbl BHIIESEHH IO OCHOBHOH TIPHYHHE DPa3BHTHS siBJeHMH. BuyTpu
TPYOI B 3aBHCHMOCTH OT CHH- WJIM STUIEHETHYECKOro Pa3BHUTHS paccMaTpH-
BaeMBbIX SBJEHHH BHIAEJEHB IPOMEXKYTOUHbIE KJIACCH(MDHKAIMOHHHIE KaTero-
PHH — NOArpynnel. THIEI MCEBIOMEpHIJISIUANIbHEIX 00pa30BaHUil YCTaHOB-
JIEHH 10 OCHOBHOMY (hopMmupylolemMy mpoueccy. Hekoroprie renetnueckue
THIB IO MOPGOJIOTHY NOAPA3LENEHEI elle Ha TIOATHIIH.

JluTorenHasi rpynna nceBIONEPHUINISANMANBHEIX OGpPa30BaHMi BKJIOYAET
IdedopManyy, CBS3aHHBIE C NPOLECCOM CETHMEHTALHH H IIOCAEAYIOUIEro Ipe-
ob6pa3oBaHusl ocafka B mopony. Beaen 3a M. 1. Lauuaoseim (1973) B sToM
TPYMIe MOXKHO BBLIAENHTH IBE TIOATPYINBI: CHHIEHETHYECKYIO H JHareHeTHYe-
ckyo. CuHreHernyeckue fehOpMalnuM dyalle BCErO CBSI3AHH C OMJLIBAHHEM
U OoIoJi3aHneM OOBOIHEHHEIX OCAJKOB Ha aHe Mopeil uau o3ep (Ilomos, 1962;
Hanunos, 1964), B noiimax pek (dockau, 1962; Jlasapenko, 1964). Oun
nmpexcTaBJeHH OObLIYHO aCHMMETPHYHEIMHM CKJAAJKAMH DPAa3JIMYHOM MJMHH H
BHICOTH (0T 1—2 cm 10 3—5 M) W 3aXBaTHBAIOT JHIIb 4aCTh IHHOTO KOM-
IIeKca aKBaJIbHBIX OTJoxKeHHu#. IlocsienrHee yacTo SBJsIETCS peIIAIOLIUM
JI0Ka3aTeJbCTBOM HENEePHIJISAIHAJbHOIO XapaKTepa 3THX HapylIeHHH.
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