TEOMOPPOJIOTHA U [TAJIEOTEOTPADHA, 2023, mom 54, Ne 3, c. 3—13

YIK 551.435.126(282.254.43+282.255)

OB30PHBbIE CTATbUA

OOPMUPOBAHUME PEYHbBIX IEJIBT BHYTPUKOHTUHEHTAJIBHBIX

BOJIOEMOB APAJIO-KACITUMCKOM APUJIHOM 30HBI
(HA IPUMEPE PEK TEPEKA, AMYJIAPBU U WIN)*

© 2023 r. B. H. Koporaes!*

! Mockosckuii eocydapcmeennsiii ynugepcumem umernu M. B. Jlomonocosa, eeoepaguueckuii paxyavmem, Mockea, Poccus

*E-mail: viaskor@mail.ru
TMoctymuna B penakimio 15.02.2022 1.
IMocne nopa6otku 20.12.2022 .
ITpunsara k nyonukauuu 14.03.2023 1.

YcerbeBbie TeoMOPGOJIOro-0cajgouyHble CUCTEM KPYIHBIX PeK, BIAJAIOIINX BO BHYTPUKOHTUHEHTAIbHBIC
MOPSI U 03epa apUIHOM 30HbI, IPOLLIN IJIUTEIbHBIIA 3BOJIOLMOHHBIN ITyTh pa3BUTUS, MHOTOKPATHO Ha-
KaruivMBasi U riepepabaThiBasi aJUTIOBUAJIbHbIC OTJIOKEHHUSI B 3aBUCUMOCTH OT MOJIOXEHMST YPOBHSI IPUEMHO-
ro Bomoema. Crenys 3a KoJieOaHUSIMU YPOBHSI, pEKU TIepeMeIlaii CBOU IeJIbThI, IUIEACTOLIEHOBBIE PEIUK-
ThI KOTOPBIX HAXOISIT B MHTEPBaJie aOCOMIOTHBIX OTMETOK oT +50 1o —20 M Ha Oeperax Kacnus, ot +50 1o
110 m Apana u ot +370 mo 400 M o3epa banxa.

Apano-Kacnuiickasg apujaHas 30Ha OTJIMYAETCSI HEKOTOPhIMHU OCOOCHHOCTSIMM NPUPOAHBLIX (HaKTOPOB,
BJIMSIIOIIMX Ha IIPOLECCHI AeIbTOOOPAa30BaHMsI: 3aCyIIUIMBOCTBIO KJIMMaTa, (GOPMUPOBAHUEM PEYHOTO CTO-
Ka B BEPXOBbSIX PEK U OTCYTCTBHMEM IIPUTOYHOCTH B HUKHEM TEUEHMU, ITOBBIIIEHHON MYTHOCTBIO PEYHbBIX
BOJI I OTPOMHBIM CTOKOM B3BEILLIEHHBIX HAHOCOB, a TAKXKe 3HAUMTEIbHBIM BIIMSTHUEM XO3SIMCTBEHHOM AesI-
TEJIbHOCTH YeJIOBeKa, CBSI3aHHOM ¢ MHTEHCUBHBIM OPOIIEHUEM CeIbCKOX03IiCTBeHHBIX yroauii. Han6o-
Jiee pacIpoOCTpaHEHHBIM MOP(POreHETUUECKMM TUIIOM PEUHBIX IEJIET Ha M00epeXbsIX BHYTPUKOHTUHEH-
TaJIbHBIX BOJOEMOB apUIHOI 30HbI SIBJISIIOTCS] OTPOMHBIE aJUTIOBUAIbHbIE KOHYChI BBIHOCA B BUJIE AT BbI-
IBVKEHUS U “Cyxue BHYTPEHHUE IEIbThl” B BUIE aJJIIOBUAIbHBIX KOHYCOB BBIHOCA.

JebTOBBIM pPyKaBaM M HUKHEM TEYEHUM PEeK apUIHOM 30HbI CBOMCTBEHHA 00JIbIlIast MFHTEHCUBHOCTb PyC-
JIOBBIX AeOopMaLvii BCIEACTBYE CIab0il YCTOMUMBOCTU K pa3MbIBY MEJIKOIIECUAHbBIX JOJIMHHBIX a/UTIOBU-
aJIbHO-TIPOJIIOBUAJIBHBIX OTJIOXEHMIA, OOJIBIIIMX CKOPOCTE TeUYEHUSI U BBICOKOI HACBIILIEHHOCTU ITOTOKA
B3BEILIEHHBIMU HaHOcaMU. [lepeHachlllIeHHOCTh PEYHOT0 IOTOKA HAHOCAMU IIPUBOAUT OOBIYHO K OOMeJIe-
HUIO pycJia B MOJOBOJbE U MOCTEIIEHHOMY €r0 MOBBILICHUIO Hall OKpY:Katolleil MecTHOCThIO. [ToBhIIIEHNE
OTMETOK [IHA U OOJIBIINE CKOPOCTU YCThEBOTO YIJIMHEHUSI IIPOBOLIMPYIOT YAaCThIE IIPOPBIBLI IIPUPYCIOBBIX
BaJIOB, MI3MEHEHME HaIlpaBJeHUSI TEYCHUsI JeIbTOBBIX PYKAaBOB, CO3IaHNE HOBBIX Y3JIOB Pa3BETBICHUI U
GOPMUPOBAHUE PecUOHANbHBIX NPUYACHEHHBIX 0e/1bm NPOPbIEHO20 muna (IeIbTOBBIX JIoNacTeil) Ha nepude-
pPUM CTapoii NeJabThl (CyOaebT 10 aMEPUKAHCKOM TEPMUHOJIOTUN ). BHYTpU NeIbTOBBIX CUCTEM ITOCJIE IPO-
PBIBOB PYCJIOBBIX BajiOB (MJIM OTPaXKIAOIIMX JaM0) MOTYT (hOPMUPOBATHCSI TAKXKE YACMUUHO HANAONCCHHDIE
WIU HAN0NCEHHO-NPUYACHEHHbIE 0eAbMbl.

IT10xas cOXpaHHOCTh IPEBHUX IEIBT — CJIEACTBME UHTEHCUBHOIO XO3SIIICTBEHHOIO OCBOEHMSI 11 BHICOKOI
IUHAMUYHOCTU MOPCKOTO Kpasi U ruaporpaduueckoil CeTu peyHbIX AeIbT B YCIOBUSIX OTPOMHOIO CTOKA
B3BEILIEHHBIX HAHOCOB U 3HAYUTEIbHOM U3MEHUYMBOCTY YPOBHSI IIPUEMHOTO BOJAOEMA.

Karouesoie crosa: reomopdo0rust yCThEeBBIX CUCTEM, JEIbTa, YCThEBOM KOHYC BBIHOCA, KOJIeOaHUs YPOBHS
MPUEMHOTO BOJOeMa, U3MEHEHHE YCIOBUI YBIAXXHEHHOCTU KJIMMaTa, UCTOPUSl (hOPMUPOBAHUS HEIBT
apUIHOIM 30HBI
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BBEJEHUE

YcThsl peK Ha MoOepeXbsaX OKpPaWHHBIX MOpei
MupoBoro okeaHa ¥ BHYTPUKOHTHHEHTATBLHBIX BO-

# Cevuara ons yumuposanus: Koporaes B.H. (2023). ®opmupo-
BaHME PEYHBIX JAEJbT BHYTPUKOHTUHEHTAIbHBIX BOIOEMOB
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nmoeMoB (Kacrmiickoro n ApajibCKOro Mopeii 1 o3epa
banxam) mpolumm mIMTENIbHBIM HyTh pa3sBUTUS Ha
¢oHE MHOTOKPaTHBIX MU3MEHEHM ITOJIOXKEHUS YPOB-
HsI npUeMHEIX BogoeMoB. CoBpeMeHHast OeperoBast
30HA BCEX OKpAaMHHBIX MOPEIl Y OTKPHITBIX OKEAHM -
YeCKMX IT00epeXMii 3eMHOIO Iiapa, B TOM YMCJIE U
JIeNbTOBBIE Oepera, ObLIM CMOACIMPOBAHEI B XO/I€ IO~
clIemHe, TTocieIeIHUKOBOM, TpaHcrpeccun Mupo-
Boro okeaHa. Hauaio co3manust 6eperoBbIX U yCThe-
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BBIX (pOpPM ciIeAyeT OTHECTU K IISLUAIbHO-3BCTaTH-
YECKOMY pErpeCCUBHO-TPAHCTPECCUBHOMY LIMKIY,
KOIJa YPOBEHb OKeaHa CHavajia ITOHU3WICS IpUMep-
HO 10 oTMeTOK —110 M, a 3aTeM OBICTPO TTOITHSIIICS 10
COBPEMEHHOTO MoJIoXXeHusl. UMEeHHO 3TOT Tiepuoj B
UCTOPUM HOPMUPOBAHUS 6eperoBOii 30HBI MUPOBO-
ro OKeaHa oKa3ajl HauboJblllee BIUSIHUE Ha 06pa3o-
BaHMEe U pa3BuTue peuyHbix nenbr (KamnuH, 1973;
Karumn, CenuBanoB, 1999).

g BHYTPUKOHTHHEHTAJIBHBIX BOIOSMOB apyiI-
HOI1 30HBI XapaKTepHa MHOTOKpaTHAasl CMeHa TpaHC-
IPECCUBHO-PETPECCUBHBIX (ha3 3a HEOOJIbIINE Bpe-
MeHHEIe TIpoMeXyTKH (1—2 ThIic. JeTt). Ciensl apeB-
HMX JeJbT Ha KacnuUcKoM Ienbde  ObLIMn
OOHapyXeHbI B BUJE KIMHOMOP(MHBIX aKKyMYJISITUB-

HBIX Tesl artenbckoro (Qy ;) M eHoTaeBckoro (Q5")
Bo3pacta Ha miyouHax 40—25 M (JloxuH, Maes,
1990). JJocTaTOYHO XOPOIIO COXPAHWINCH AEIBTHI,
CBSI3aHHbIE C MAaKCUMaJIbHBIMU MUKaMW paHHEXBa-
JbIHCKOM (~50 M bBantuiickoii cHCTeMbl BBICOT
[BC]), mo3zmuexBanbiHCcKOM (~0 M BC) m HOBOKac-
nuiickoii (—20 m BC) tpancrpeccusimu Kacnuiicko-
ro Mops. [IpuHLMNaIbHbIE Pa3IUUUsl B KoJieOaHU-
SIX YPOBHSI TIPUEMHBIX BOJIOEMOB TPEOYIOT pa3neib-
HOTO paccMOTpeHusT MexaHu3zMa (HOPMUPOBAHUS
PEUHBIX AENbT, CTpaTUrpaduu IeJbTOBBIX OTIOXE-
HU, BBOJIIOLIMU YCTHEBbIX OOjacTeil U NUHAMUKU
rugporpacuyeckoi ceTu pek, pacrioioKEHHBIX Ha
nmoodepexbsix MUPOBOTO OKeaHa U BHYTPUKOHTUHEH-
TanbHBIX BogoeMoB (Koporaes, 2012).

B Apano-Kacrnmiickoit apuaHoOii 30He pacIiono-
KEeHbl pas3IMYHble MOPGOreHeTUYeCKUEe TUTIBI peyd-
HBIX JENBT: BBIABIDKEHMS Ha OTKPBITOM B3MOPBE
(Boara, Tepek, Kypa, Ypan, Amynapss, Ceipoapbs,
Wnmu, Kaparan, Jlencel) U Tak Ha3bIlBaeMble “cyxue
BHYTPEHHUE IeJIbThl” — aJUIIOBUAJIbHBIE KOHYCHI BbI-
HOCa TOPHBIX peK, TePSIOIINX CTOK B CpemHea3uar-
ckux neckax (Mypra6, 3epasuiad, Yy, Tanac u ap.).
HauGonbinmit nHTEpeC BBIZBIBAIOT OTPOMHBIE MHO-
ropykKaBHbI€ AEIbThl BbIABUXKEHUST (Hampumep, Te-
pek, AMynapssi, Uinn), Ha mpuMepe KOTOPBIX MOIThI-
TaeMcs UCCJIEAOBATh CIIeIM(UKY IPOLECCOB AEIbTO-
0o0pa3oBaHMS U UCTOPUIO (GOPMUPOBAHMUSI.

IIpouiecchl AenbTOOOpa30BaHUSI B YCTBSIX pEK
MOTYUHSIOTCSI 6HYMPEeHHUM TUAPABINYESCKUM U Oa-
JIAHCOBBIM 3aKOHOMEPHOCTSIM, (DPU3UUYECKHUE OCHOBBI
KOTOPBIX YHUBEPCAIbHBI U B LIEJIOM CXOAHBI B pa3HbIX
MPUPOIHBIX YCIOBUSIX. B TO XXe BpeMsI yCTheBBIE ITPO-
LIECChI IMPOTEKAIOT IO, CUJIbHBIM BIUSIHUEM GHEUHUX
¢dakTOpOB — TPUPOAHBIX YCIOBUI peUHbIX Oacceii-
HOB M MPUEMHBIX BOJOEMOB, U UX €CTECTBEHHBIX U
aHTPOIIOTeHHBIX M3MeHeHM . [1pu BcemM MHOTOOOpa-
31UU TIPUPOIHBIX (PAaKTOPOB, BIUSIOLIMX Ha MpoOIlec-
ChbI JIeJTbTOO0Opa3oBaHUsS (MCXOOHBIN pelibed B3MO-
pbsl, TEKTOHMKA, MHOTOJICTHSISI MEP3JI0Ta, BO3MACii-
CTBUE MODSI, 3aKPEIUISIIONIAsl POJIb PACTUTEIBLHOCTH,
JIEIOBBIE SIBICHUSI, TUAPOTEXHUYECKUE MEPOIPUs-
THS U JIp.), BEAYLIYIO POJIb B XapaKTepe U UHTEHCUB-
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HOCTH IeJIbTOO0pa30BaHMs UTPAeT BEIMUYMHA CTOKA
HaHOCOB peku. MMeHHO oHa ompenensieT CKOPOCTh
BBIIBMXKEHUST pycesl B MOpPE, MHTEHCUBHOCTh aKTU-
BU3allMM U OTMMpaHUsS HEIbTOBBIX PYKaBOB, IEpe-
pacrpenejeHue CToKa MEXI1Y HUMU, TUHAMUKY TUI-
porpadHM4ecKoil CeTH U €e MOPCKOTO Kpasi B IICIOM.
Yem OoJIbIIIE CTOK HAHOCOB PEKHU U €€ MyTHOCTh, TEM
BBIIIIE 1 MHTEHCUBHOCTb BCEX NEIbTO(MOPMUPYIOIINX
npoieccoB. CTOK HAHOCOB OIPEIeIsIeT Y TUII Pa3BUTHS
JIeJTBTHI: MEIUICHHBIIN, BOTIOIIMOHHBIN MW OBICTPHIMA,
CKaAuKOOOpa3HbBI, C MpOPLIBAMH pyCJia ¥ MOJIHOI T1e-
pecTpolikoii ruaporpadudeckoil ceTu aenbThl. Bro-
POl TUN pa3BUTUS OEJIbThI, KaK IIPaBUJIO, XapaKTe-
PEH IS PEK ¢ Harpy3koii HaHocoB >1 kr/m3. Jdaxe
YMCJIO PYKABOB B JICJIbTE 3aBUCUT OT BEJIMYMHBI CTOKA
HaHOCOB: YeM OHa 0oJblIlle, TeM ObICTpee BOZHUKAIOT
HOBBIE MU OTMHUPAIOT CTaphle NCIbTOBBIE PyKaBa, a UX
00111e€e YMCJIO Y PeK C OOJIBIIINM CTOKOM HAaHOCOB 3a-
METHO MEHbIIIE, YeEM Y IPYTUX PEK.

B 3oHax creneii, MOJyMyCTblHb W MYCThIHb B
YCThSIX PEK C OOIBIIIMM CTOKOM HAaHOCOB, 4YacTo Oepy-
IIUX HAYaJIO B TOPHBIX U TIPEATOPHBIX YaCTIX Oacceii-
HOB, (DOPMUPYIOTCI NEIbThl C OYEHb W3MEHUYUBOI
ruaporpaduyeckoil cetblo. Pycna pykaBoB OBICTPO
BBIIBUTAIOTCSI B Mope (MakcuMalbHasi CKOPOCTb
YCTbEBOTO YAJIMHEHUS B TIPOIIJIOM OblJ1a OTMEUYEHa B
Ienbrax AMynapbu U XyaHxa — 4 u 10 KM/Tom cooT-
BETCTBEHHO). OAHOBPEMEHHO C 3TUM IPOUCXOAUT
MOBBIIIIEHNE AHA U BOAHOI TMOBEPXHOCTU PYKABOB,
BO3pacTalT Mepenagbl OTMETOK MEXAY TpeOHsSIMU
MPUPYCJIOBbIX BaJIOB W OKpYyXallleil AebTOBO
MONWMOIi, YTO CO3MaeT MPEANOChUIKM IS MPOpbIBa
pycna. B pe3yiabraTe TakKuX NPOPHIBOB MPOUCXOAUT
o0pa3zoBaHUe HaJIOXEHHbBIX (BOZHUKAIOIIUX B MOHU-
JKEHHBIX BHYTPEHHUX YaCTIX CTapOid AEIbThI) U TIPU-
YJIeHEHHBIX ((DOPMUPYIOIIMXCSI Ha MOPCKOM Iepu-
¢depuu cTapoii 1eJIbThl) YaCTHBIX JEIBT U UX TTOSICOB.
Takue npoliiecchl ObUIM TUMTMYHBI (O 3HAYUTEIbHO-
IO aHTPOMOT€HHOTO COKpallleHUsI CTOKA PeK WX €T0
3aperyJupoBaHusi, KpyITHOMACIITaOHbIX 0OBajioBa-
HUYS WM KaHaJIM3allMM PyKaBOB) ISl IEJBT XyaHXo,
Amynapeu, Tepeka, Cynaka, Mau. IIpopbsiBel BO
BHYTpPEHHUE 4YacCTU AeJIbThl HEPEAKO TMPUBOAUIU K
KaTtacTpo(UIeCKUM HAaBOTHEHUSIM.

OT YyIOMSIHYTBIX BBIIIIE YCThEB PEK CHJILHO OTJIM-
yaeTcs: deabma Boseu, XOT OHa W pacrojioKeHa B
apugHoii 30He. CoBpeMeHHBIC THUIPOJIOTO-MOP(PO-
JIOTMYECKHME IIPOLECCH B IejibTe Boaru HecMoTpst Ha
TO, YTO OHA pacHoJjioKeHa B apMIHOI 30HE, CYIIe-
CTBEHHO OTJIMYAIOTCSI OT MHOTHX peK Apano-Kac-
MUUCKON apUIHOM 30HbI BCJIEICTBUE MAJIOM MYTHO-
CTH pEYHBIX BOJI M HE3HAYMTEILHOI'O CTOKA B3BEIIICH-
HBIX HaHOCOB. erbToo0pasyioline MpolecChl 31eCh
MaJjio YeM OTINYAIOTCS OT aHAJIOTMYHEBIX JIJISI YMEPEH-
HOM 30HBHI.

HwxHsis (mpruMopcKasi) 4acTh HOBEUIIIEH TeTbThI
Boirn umMmeer oOIUK Kyamy4Ho-0eabmMo80U anno8u-
anvHol pasHuHsl, ChOPMUPOBAHHON M3 MHOI'OYMC-
Ne 3
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JIEHHBIX MOJIOJBIX IeJIbTOBBIX KOHYCOB BbiHOCA. Mc-
KYCCTBEHHOE yIIyOJieHue OapoBBIX OOpO3AUH U
orpaxiueHue X ¢ 00euX CTOPOH OTBajJaMM I'PYHTA,
KOTOPHIE TTOCTEIIEHHO 3aKPEIUISIFOTCS PACTUTEIIBHO-
CThIO, NPUBOIAT K OOOCOOJCHHIO 3THUX YyYacTKOB
aBaHJIEJILTEI OT OKPY:KAIOIIEro BOTHOTO MPOCTpaH-
CTBa U MpPEBpPAIllEHUIO UX B CBOCOOpa3HbIe MPOHOII-
JKEHMS JEJTBTOBBIX BOJIOTOKOB — OaHKU, KOHLICHTPU -
pyloliye 0OJBIIYIO YacTh cToKa BoJjirm Ha yCThbeBOM
B3Mopbe. BomHbIe IpOCTpaHCTBa, pasiensionme 6aH-
KU, CTAHOBSITCSI MEJIKOBOJIHBIMU 3aJIUBAMU — KYJITY-
KaMM, ITOCTEIIEHHO 3auJIMBAaIOLIMMUCS U 3apacTaio-
IIVUMU1 BOTHOM paCcTUTEILHOCTHIO.

HaubGoinee xapakTepHBIMU IIpoliecCaMU B IIpU-
MOPCKOIi 30He SIBJISIIOTCSI: (DOPMUPOBAHUE Pa3BETB-
JIEHHOM CeTU MeJIKMX BOJOTOKOB BeepHOU (HOpMHbI,
paccpenoTouYeHUe CTOKa MAaruCTPaJIbHBIX PYKaBOB I10
epUKaM U TPOTOKaM, MaccoBasi akKKyMYJISILIUSI peu-
HbIX HAHOCOB U BbIABUXXEHVE MOPCKOTO Kpasi 1ebThl
c 00pa3zoBaHHWEM BbIJBUTAIOIIUXCS B MOPE KOC U OCe-
pENK1 YCThEBBIX 0apOB. A TakKe N30BITOYHAS YBITaX-
HEHHOCTb, OOYCJIOBJIEHHAas1 OJM3KUM 3ajieraHvuem
TPYHTOBBIX BOA. B Tipenesiax COBpEMEHHOM NeIbThl
Bonru He nporcxoauTt GopMUpOBaHUE HAJTOKEHHBIX
JIeJIbT.

MATEPUHAJIbI U METO/1bl UCCITEAOBAHUU

B xauecTtBe MH(MOPMALIMOHHO OCHOBBI UCCIEA0-
BaHU$ UCMOJIBb30BAaH MAaCCUB OIyOJIMKOBAHHBIX TW/I-
pOJIOTUYECKUX, TUAPOrpapUIECKUX U TeoJIoro-reo-
MOp(dOIOrMYecKuX MJaHHBIX, a TaKXe pe3yJibTaTbl
SKCHEOUIIMOHHBIX pabOT reorpadpuyeckoro (paxyiib-
teta MI'Y B HU30BbBsIX pek OacceiiHoB Kacnuiickoro,
Apasbckoro Mopeii 1 o3epa banxar. Metoabl uccie-
JIOBaHUS 0a3uPyIOTCsl HA MPUMEHEHWUM aripoOpPOBaH-
HBIX TIPUEMOB TeOMOP(POIOTMYECKOro KapTorpadupo-
BaHUSI ISIbTOBBIX PAaBHUH, & TAKXKE COBPEMEHHBIX ITe0-
WH(pOPMALIMOHHBIX TEXHOJIOTUI C HCMOJIb30BaHUEM
pa3HOBPEMEHHBIX KapTorpaduyeckux U KOCMUYE-
CKUX UCTOYHUKOB.

T'eoMmopdonornuyeckoe CTpoeHNE PEYHBIX IEJET,
MTOACYETHI MX TIIOIIaAeii 1 COBpeMeHHasl TMHaAMHUKa
MU3yyaauch Ha OCHOBE aHaiu3a, COMOCTAaBICHUS U
KapTOMeTpUM TororpadnIecKux KapT MaciiuTada
1 : 100000, kocMu4yecKux CHUMKOB Landsat-7wv Google
Earth.

PE3VJIBTATHI UICCJIEJOBAHUN
bacceiin Kacnuiickoeo mops

Heavma Tepexa. Pexa Tepek OeperT Havaao Ha
ckioHax ImaBHoro u bokoBoro xpe6ToB bosbiioro
KaBkaza y negnuka 3uira-Xox Ha BbicoTe 2713 M.
Kpynneiimme nputokn Manka n bakcaH BeITeKaoT
U3-TIOJ JISAHUKOB Dnnopyca. JinHa peku — 623 K.
B ropHoii 30He OT KCTOKOB 10 DJILXOTOBCKHUX BOPOT
peka opMUpyeT MOPOXKUCTO-BOIONAAHBIE pycia, a
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B mipenenax CeBepo-OceTHHCKON paBHUHBI Tepek
MpeBpallaeTcsl B IIUPOKOIIONMEHHYIO PEeKy. YCTbe-
BOI y4aCTOK peKM HaunMHaeTcs y ¢. CternmHoe B 165 kM
OT MOpsSI ¥ BKJIIOYAeT HEJIbTy C MHOIOYMCICHHBIMU
pyKaBaMH, IIpOTOKaMM, 03€paMu, IJIaBHIMU 1 KaHa-
JlaMHU.

CpengHuii ToI0BOM pacxol BOIbI B 3aMbIKaIOIIEM
crBope (c. CrenHoe) paBeH 297 m3/c (9.37 km3/ron).
B MHOTOBOIHBIE IOl CTOK YBeIU4MBajcs 1o 13.6, a
B MaJIOBOIHbBIE yMeHbIIaCcsA 10 6.4 kv>/ron. Brico-
Kasi ”YHTEHCUBHOCTb 9PO3MOHHBIX IMPOLIECCOB Ha BO-
JIocOopax 00yCIOBIMBAET OONbINNE 3HAYCHUS CPEll-
Hell MyTHOCTM Tepckux Bom oT 0.2 mo 3.19 xr/m3.
CpenHnit MHOTOJIETHUI CTOK B3BEIICHHBIX HAHOCOB
COCTaBJISIeT B BepIIMHE OeAbTHI 15.4 MIH T/TO0, MaK-
CHMAJTBHBIN TOIOBOM CTOK HAHOCOB — 63.7 MITH T/TOL.
Bonbiasg MyTHOCTh peK — OIHA U3 IPUYHH, TIPUBO-
ISITAX K HAKOTUICHUWIO OTJIOKEHUWI B pycllax, MTOBBI-
IIEHWIO OTMETOK JHA, YMEHBIICHUIO TPAHCTIOPTH -
pyIOIIE CITOCOGHOCTU pPeK M CIIOCOOCTBYIOIINX
KaTacTpoUIeCKNM HAaBOTHEHUSIM B HMXXKHEM Te-
YeHUH.

®opmupoBanue peabeda Tepcko-Cyrakckoii
paBHUHBI TPOMCXOAMJIIO Ha (POHE MHOTOKPATHBIX
TUIEICTOLIEHOBBIX U TOJIOLIEHOBBIX TpaHCTpeccuit
Kacnus, najeko npuHUKaBIIMX B 00J1aCTh KpaeBOro
nporuda u ero perpecCUBHBIX CTaAWi, Korma GOpMU-
poBaJIUCh OOIIUPHBIE 1eJbThI. B mepuonbl perpeccuii
MOPCKOW Kpai HENbT CMELlalCs NAJeKO B CTOPOHY
mops. Tak, nryboKoit eHoTaeBCKOiT perpeccuu (0Ko-
Jo 20 THIC. JI. H.) COOTBETCTBYIOT PEJIMKTHI IPEBHEMN
obbenuHeHHOU AenbThl peK Bonru, Kymsel, Tepeka u
Cynaka ¢ 6eperoBoii JuHUEl Ha OTMETKax OKOJIO
—64 M BC. Manrbimuiakckoii perpeccuu (10 ThIC. 1. H.)
COOTBETCTBYET APEBHSISI OeperoBast IMHUS Ha OTMET-
Kax —50 m BC, K KoTopoii ObUIN MPUYPOUYEHBI YCThS
pex Tepeka u Cynaka (JleonTheB, 1961).

JenbToBBIe HAKOIUICHMS 3amoOJHWIM HEKorma
rPOMaHBIN 3aJIMB U CO3AaJIU ITOCAEI0BATEIbHYIO CH-
CTEMY Xa3apCKUX, HUKHE- U BEPXHEXBAJBIHCKUX U
HOBOKacIMUCKux paBHUH. DopMupoBaHue OeabTO-
BOI paBHUHBI B HACTOSIIEE BpeMs ITPOMOJLKAETCS
JIVIIB B CEBEPHOM 1 IOr0-BOCTOYHOI YacTsax Tepcko-
Cynakckoii IeJIbTOBOM paBHMHBLI, B YaCTHOCTU B
ArpaxaHCKOM 3ajIliBe U B YCThsIX Anukasrana u Cy-
naka. IToBepxHocTu Hambosee APeBHUX AEIBTOBBIX
PaBHUH IIPETEPIICTIN SHAYUTEIIbHBIC USBMCHCHMUS IO
BO3JICCTBUEM MMO3HEMAIIINX TPAHCTPECCUIA, IIepepa-
OOTKM D0JIOBBIMHM IIPOLIECCAMU M B COBPEMEHHOE
BpeMsi — B pe3yJibTaTe MeJIUOPATUBHBIX MEPOIPUSI-
tuii. ITo I'. PeraaroBy (1960), Tepcko-Cynakckast
JIeJIbTOBasl paBHUHA C()OPMUPOBAJIACH B OCHOBHOM
BO BpeMSI perpeCcCur BEpXHEeXBAJILIHCKOTo Mops. I1o-
clienyloliue, 6oyiee MoJioablie (HOBOKacCITMiicKasi, Co-
BpeMeHHas) OeJIbThI IIEPEKPBIBAIM CBOUMMU OTJIOXE -
HUSMU IPEBHIOIO IeJIbTOBYIO IIOBEPXHOCTh M YaCTHY -
HO ee nepepadaTteiBain (puc. 1).
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Cormmacio WU.I1. bensteBy (1963) BbImensioT OBa
OCHOBHBIX THUIA PA3BUTHSI I€JIbTOBOI pABHUHBI — pe-
TPECCUBHBLIA M TpaHCTpeccUBHEBIN. Ilpu pasBuTumn
JIeJIBTHI TI0 PETPECCUBHOMY TUITY JEILTOBbIE BOTOTO-
KU CJICAYIOT 3a OTCTyMnalmuM MopeM. PeuHoii cTok
KOHIIEHTPUPYETCI B HEMHOTHMX KPYIHBIX PYyKaBax,
MPUBOASI K OTMHUPAHUIO 0OoJiee MaJbIX BOIOTOKOB.
B 3aBrcrMOCTH OT IyOMHBI PErpecCUy U BEIUUNHBI
YKJIOHA OCYIIAIOLIEHCs 4YacTu IIPUOPEXHON 30HBI
MODSI B AETBTOBBIX pyKaBaX MOTJIN IIpeo6aagaTh Ipo-
LeCcChl 3PO3UM WIM akKKymyiasuuu. Ecim ykIIoH
OCYIIKU OBbLT MEHbIlle “YCTOMYMBOIo” yKJIOHa (CO-
CTOSIHUE TWHAMWUYECKOTO paBHOBECUsS pycjia, KOraa
He TIPOUCXOIUT HAPaBJICHHBIX PYCIOBBIX AehopMa-
L1i1), TO B HYDKHEM 9acTH pyciia IIPOUCXOINIIA aKKY-
MYJISILIHSI, PETPECCUBHO pacpOCTPaHSIBIIASICS BBEPX
no tedyeHuto (ITumponorusi ycrbeB pekK..., 1993).
Ha nenproBoii paBHMHE Tepeka Takue yCIOBUS BO3-
HUKaIW TIpU TaJeHUM YPOBHS MOpPSI IO OTMETOK
—28...—30 M BC, nipegenbsHOTO YPOBHS, 10 KOTOPOTO
onyckajcs ypoBeHb Kacrus B HOBOKACIIMiiCKOe Bpe-
Mms (Poiuaros, 1977).

ITpu pa3BuTUM 1EABTHI IO TPAHCTPECCUBHOMY TH -
Iy €€ HWXKHSS YacTh 3aTallIMBallach, a pyKaBa OKa-
3BIBUIKCH B oariope. B 3To Bpemst hopMupoBaInch
OOIIIMPHBbIE MEJIKOBOIHbIE BOAOEMbI, B KOTOPBIX 3a-
TeM MOTIJIM C(hOpMUPOBATHCS MPUUICHEHHbIE YacCT-
HBIE€ JEJIbThl BBITIOJTHEHUSI, & TaK:KE€ B HEKOTOPBIX
cly4yasix U HaJIo>K€HHbIE YacTHbBIE 1eJIbThl. B TeueHue
TPAHCTPECCUBHBIX CTAAUA HOBOKACITUICKOTO BpEME-
HU Hanbojiee MTHTEHCUBHO YaCTHBIE IEJIbTHl 00pa3o-
BBIBAJINCH B LICHTPAJIILHON YAaCTU NEJIbTOBOU paBHU-
HbI, B cucteMe pykaBoB Kypy-Tepeka. B 3anmagHoii u
FOKHBIX YaCTSIX pPaBHUHBI OCTAaBAJIUCh MMOHWXKEHWUS,
KOTOpBIE 3aTAILUIMBAIIMCH BO BpEMSI TPAHCTPECCUN 1
Ie MOTJIU C()OPMUPOBATHCS MPUWICHEHHBIE U HAJIO-
JKeHHbIe 4acTHble nejabThl (JleoHTheB, YekanuHa,
1979).

3a nocnennue 500 JieT HACUMUTHIBAETCS CEMb OC-
HOBHBIX HUKJIOB (hOPMUPOBAHUSI HAJNOXEHHBIX M
MPUYJIEHEHHBIX YacTHBIX OeiabT. CaMoii IpeBHeil, B
HacTosllliee BpeMs TTOJHOCTbIO OTMEPIIIEN, SIBJISIETCS
cucteMa, oopasonaniiasi B XV—XVI BB. bpsancko-Cy-
FOMUHCKYI0 JIOTIACTh IeNbThl. BepilinHa ee pacrosiara-
Jacb y Kusnspa, oCHOBHbIMM BOJOTOKaMU ObLIU
Kusznsapka, Kypy-Tepek, boabiioit bepessik, Auucy,
Ax-Tepek, Unran-bypyH. B XVII B. cdhopmMupoBa-
Jlach camas ctapasi u3 HblHe cylecTtByommux Cyay-
Yyoymaunckas v ormepiuast Kypy-4yoymaunckas cu-
CTeMbl, BEPIIMHBI KOTOPbIX HAXOAUIUCH Y cT. CTapo-
1aJKOBCKOM. OTIOXEHUSI 3TUX CUCTEM 00pa30BaIn
3amnagHyl0 U CEBEPHBIC YaCTU AeIbTOBOI PaBHUHBI.

B navane u xoHue XVIII B. MoOIIIHbIE TIPOPBIBHI
usnyuuH Tepeka B paiioHe cT. CTaporiaakoBCKOM 1
Boiie I. Kusnsip mpuBenn K NOSBJIEHUIO HOBBIX
JeJIbTOBBIX PYKaBOB, BMOCJEACTBUU MOJYYUBIIUX
HazBaHue Craporo Tepeka u KopaoHku. DTu pykana
chopmupoBanu baxmemupo-Kpaiinoecko-Cmapome-
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peunyio sonacms 1eibThl. B 1812 1. 06pa3zoBanace bo-
po3auMHCcKas MpopBa, a B 1914 r., Bo Bpems KaTacTpo-
¢urUecKoro HaBOAHEHMSI, BO3HUK KapraamHckuit
MIPOPKIB, BO BpeMsI KOTOPOTO ObLJIO 3aTOILIEHO OKOJIO
700 kM? TEPCKOI paBHUHBL. DTOT MTPOPHIB MOCITYKIIT
HavayioM (hOpMHPOBaHMs HaOOoJIee MOITHO U3 CyIIe-
CTBYIOIIX HOBOTEPEUHbBIX CUCTEM JICTLTOBBIX BOIOTO-
KOB AnUKa32aHCKOU A0NACMHOU 0eabmbl 6bINOJAHEHUs B
ArpaxaHckoM 3anuBe. K Hagaiy XX Beka B OCHOBHOM
ObUIM 3aIlOJHEHbI AJUTIOBUAIbHO-ICIBTOBBIMUA OTJIO-
KEHUSIMU TIOHVKEHUS B CEBEPHOI YaCTU AEIbTOBOM
paBHUHBI Tepeka. CeBepHbIC pyKaBa IeabThl Tepeka
B €CTECTBEHHOM COCTOSIHUM HE MOIJIM KOHKYPUPO-
BaTh C HOBBIM MarvucTpajbHbIM PYKaBOM U OTMEPJIN.
CoBpeMeHHas nenbra Tepeka crajla NMpaKTUYECKH
OIHOpYKaBHOI. B HacTosIlllee BpeMsI CTOK B CTapble
JIeJIbTOBbIE pYyKaBa IOAICPKUBACTCS MCKYCCTBEH-
HBIM MyTeM (AJieKkceeBCKUid U ap., 1987).

Hosrrlit aTan pa3BuTus neabTel Tepeka coBITai co
BpeMeHeM coopyXeHUs B 1960-e Tomabl UCKYCCTBEH-
HOIT Ipope3u yepe3 ArpaxaHCKUI M-OB JIsI CIIPSIM-
JIeHus pycia KapraamHcKoro ImpophiBa U IpeayIpe-
KIEHUST HEeTaTUBHBIX ITTOCJIEACTBUI, CBSI3aHHBIX C
BBIABIDKCHUEM OEIbThl AJIMKa3raHa (yrpo3a HOBBIX
IIPOPBLIBOB 1 3aTOIICHUE CEJIbCKOX03SIiICTBEHHBIX
3eMmelib). B suBape 1973 1. B pe3ybraTe 3aTOPHBIX SIB-
JICHUi1 1 TIOBBIIIEHMSI YPOBHSI BOAbI B pycie [J1aBHO-
ro 6aHka ObLIa TIpOpBaHa TMepeMblukKa B MPOpPE3n U
BOIbI PEKM YCTPEMMINCH K MOPIO. I pOMamHbIil CTOK
HAHOCOB IIpUBEJ K ObICTpOMY (hOPMUPOBAHUIO “HO-
Boi1” menbThl Tepeka — IeNbThl BBIABUKEHUST HA OT-
KpBITOM B3Mopbe. 3a nepuosn 1975—1990 rr. moianb
HOBOI JeabThl yBeauuuaach ¢ 1.4 1o 3.2 kM2, a 0obeM
KOHyca BbIHOca — oT 3.75 1o 8.05 mun M® (Baiinun
u ap., 1971; Peraaros, 1977; Pexu m ozepa mmpa,
2012). TIlpomomxaBmwmiica mocie 1990 r. mombem
ypoBHs Kacrms nmpusen B Hagane XXI B. TTo4TH K 1o~
HOMY 3aTOIUICHMIO W Pa3pyllIeHUIO “HOBOI™ HEIIbThI
Tepexka.

CoBpeMeHHbBIII TMombeM ypoBHsI Kacrnuiickoro
MODS1 BbI3BaJI MOBCEMECTHOE MOATOIJIEHE HU3MEH-
HBIX YYaCTKOB Oepera U YaCTUYHOE 3aTOIJICHUE OCY-
ek 1 IIMHUCTBIX OeHyeil (c. HoBortepeuHoe).
OTO MOCTENEHHO MPUBOAUT K YCUJIEHUIO paspylie-
HUs Oepera U akTUBM3AlIMM paHee OTMEpPIIUX Oepe-
TOBBIX YCTYNOB. B HacTosiliee BpeMsi HATOHHBIE BOIbI
MOJIHOCTBIO MEPEKPHIBAIOT COXPAHUBIIIHECS MECTaMU
y4acTKHU MoJiofoit Teppachkl 1929 1. m Hemocpen-
CTBEHHO [IOCTUTalOT TIOJOIIBbI YCTyIa pa3MbiBa,
MOJpe3alolero HOBOKaCIUCKYI0 paBHUHY.

Oo6mas mmomagbk Tepcko-CynakcKoi IEeabThl C
BepminHOii y cT. KapraamHckas (mo3mHeXBaJIbIH-
cKasl, HOBOKAaCIIMiicKasi M1 cOBpeMeHHas 6e3 Arpa-
XaHCKOI1 Kochbl) — 10260 KM?, B TOM 4MCJIE COBPEMEH -
Hag nenbTa — 1890 kM2,
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Puc. 1. 'eomopdoiornyeckast Kapra IeJIbTOBOM cucTeMbl Tepeka.

1 — 3pO3UOHHO-IEHYAAaIMOHHBIH penbed cpenneropuii (1o 1000 M abc.); 2 — mo3gHeYeTBePTUYHAS 3010Basi OyrpUCTO-TPSIIO-

Basi paBHMHA; 3 — XBaJbIHCKas MopcKast paBHMHA (0T 50 mo 0 M abc.); 4 — HOBOKacTMiickasi Mopckast paBHuHa (—20 M ab6c.);

5 — Mopckas coBpeMeHHas Teppaca (—26 M a6c.); 6 — XBaJIbIHCKas JebTa; 7 — HOBOKACIUICKast AeJIbTa; — COBpeMeHHast

nenbra; 9 — nNoiitMeHHO-TepPaACOBbIN KOMITJIEKC PEYHBIX NOJUH; /() — HaJlOXEeHHBIE AeNbThI; /] — HampaBieHUE TIOTOKOB BIOJb-
OeperoBbIX HAHOCOB; /2 — Tunporpaduyeckas cetb; 13 — Oyrpuctbie Necku; /4 — BOOTHbIE OOBEKTHI.

Fig. 1. Geomorphological map of the Terek delta system.

1 — erosion-denudation relief of the Middle mountains (up to 1000 m abs.); 2 — Late Quaternary eolhill-ridge plain; 3 — Khvalyn
sea plain (from 50 to 0 m abs.); 4 — New Caspian sea plain (—20 m abs.); 5 —Modern marine terrace (—26 m abs.); 6 — the Khvalyn
delta; 7 — the New Caspian delta; & — the recent delta; 9 — the floodplain-terrace complex of river valleys; /0 — superimposed
deltas; 11 — the direction of longshore drift sediments; /2 — hydrographic network; /3 — hillock sands; /4 — water objectes.

42°00'

Bacceiin Apanvckoeo mops IMsaumxa — 2540 kM. OCHOBHAasI Macca pe4yHOTO CTOKa

Jleavma Amydapou. Pexa AMynapbsi oGpasyetcst or  POPMUPYeTCs Ha Boocbopax Ilsinmka u Baxiua, a
cnusgHud Igxmka n Baxia, crekaommx co CKJIoOHOB — TaKXE IIPHUTOKOB Cypxaba, Kapupuurana u Cyp-
TMamupa. Javaa Amynapeu — 1415 kM, ot uctokoB  xaHgapbu. Jdo 1960 r. cpennuii pacxon Boasl y . Kep-
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ku cocTasisn 2000 m3/c (63 km?/ron). B HacTosee
BpeMsi pacxol BOIBI CYIIECTBEHHO YMEHBIIMJICS
BCJICICTBUE yBeJIMUueHUsI 3abopa Boabl B Kapakym-
ckuii 1 AMy-byxapckuit kKaHajibl, 0COOEHHO B HIX-
HeM TeYeHMH B MEKEeHHBII Itepruo. Pacxom HaHOCOB
AMynapeu, camblii O0oJblIOi cpeau pek CpenHeit
Asun — 6.9 TeIC. KT/C Vv T. Kepku. Jo 1960 r. cTok
B3BEIIEHHBIX HAHOCOB cocTaBisii 219 MaH T/TOm.
MyTHOCTb aMyIapbUHCKUX Box — 3.3 kr/M> (Pexu u
o3epa mupa, 2012).

bonbmas yacte pek 6acceitHa AMynapby pacrio-
JoxeHa B ropax [Tamupa u ITamupo-Anas, 4To ornpe-
JIeJISIET MX TOPHBII WJIN ITOJIYTOPHEIN XapaKTep B BUIE
yIIeJIe00pa3HbIX WM IOPOXUCTO-BOAOIIAAHBIX PY-
cesl. PaBHMHHBIN 0OJMK UMEIOT pycjia peK caMoi
Amynapeu 1 HuzoBuii IlsHmka, Baxira, KapupHu-
rana n CypxaHoapbu.

B TekTOHMYECKOM OTHOIIIEHUMU Ha TePPUTOPUHU,
3aHATON aMyOapbUHCKOW [EJIbTOBOW PAaBHUHOM U
BIOJIb €€ TPAaHMII, PACIOJI0KEHBI HECKOIBKO MOPGhO-
CTPYKTYP, BBIpAXKEHHBIX B peabede IMIaToo0pa3HbI-
MU BO3BBIIIIEHHOCTSIMU, ITUIACTOBBIMM PaBHUHAMU C
D0JIOBBIM peJibe(OM, TPSIAOBBIMU OCTAHIIAMM U Oec-
CTOYHBIMM BIlaaMHaMu. Tak, Ha 3araaHOli rpaHulle
aMyIapbUHCKOU NEIbTOBON YCTHEBO CUCTEMBI Ha-
XOIIUTCSI HEOTE€HOBOE n1amo Ycmiopm ¢ BBICOTaMU OT
160—200 M Ha roro-Boctoke m0 200—370 M B LieH-
TpaJbHOI YaCTH, IPUYPOYECHHOE K KPYITHOMY IIPOTH -
0y, OKpPY:KEHHOMY MPUIIOMHITBIMU CTPYKTypaMu
KpucTamnndeckoro ¢pyHgameHnTa. Hambomnee xapak-
TepHHI ST penbeda YCTiopTa ILUIACTOBBIE MHUOLICH-
IUIMOLICHOBBIE PaBHUHBI, OECCTOYHBIE BIAOWHBLI U
ynHku. IlocinenHue TIpeAcTaBISIIOT COOOM ITOYTH
BepPTUKAaJIbHbIC MaJIOAOCTYIIHEIC YCTYITLI BEICOTOIT OT
HecKOIbKNX aeciaTkoB mo 200—300 m (CBapuyeB-
ckag, 1965).

DdopmupoBaHue Aparbckoii KOMA08UHbL, BIIOCIE -
CTBUM 3aHSITON ApaJIbCKMM MOPEM, CBSI3bIBAETCS C
MpeaakyarbUIbCKUM BpeMEHEM, KOrJa B pe3yJibTaTe
TEeKTOHUYECKUX IBMXEHUII oOpa3zoBajiicsi MNporud
3eMHOI KOpbI. 3aloJIHEHUE KOTJIOBUHBI, OYEBUIHO,
Hayajaoch B arlllepoOHCKOe BpeMs claboCOIeHbIMU
Bonamu Kacrnuiickoro Mops 1 3a CUeT CToKa Typraii-
ckux pek. OKOHYaTeJIbHOE HaMOJHEHUE O3EPHOTIO
BOJIO€Ma MTPOU3OIILIO B MO3IHEIJIEHCTOLIEHOBOE Bpe-
MsI B CBSI3U C TOBOPOTOM AMYyJapbU Ha CEBEp U Tepe-
cTpoiikoit HuzoBbeB Chipmapeu (JIbimMapes, 1967).
IIpoucxoxnenune Xopesmckoii u CapbikambluiCKoil
énadux oOyCJIOBJIeHO MporubaHueM ImapHupa FHOx-
HOYCTBIOPTCKOI CUHKJIMHAIBLHOI 30HBI U ¢ (pOpMU-
poBaHueM HOXXHOXOpE3MCKOI CUHKJIMHAIW, KOTO-
pble TPOU3OIILIN 10 TOBOPOTa AMyAapby Ha ceBep.

Ocmanuyosuie 6o36viuiennocmu benbray, KycHaHa-
tay 1 KBI3pDKAp MPEACTaBIISIIOT COO0I MepEeMBIUKY
M3 HEPa3MBITBIX KOPEHHBIX HEOTCeHOBEIX ITOPOI, OT-
JEJSTIOUX ApajibCKyl0 BHaaWHY OT XOpPE3MCKOM.
KpoMe 3Tix KpymHBIX BO3BBIIIIEHHOCTEM, Ha IeJIbTO-
BOI paBHWHE COXPaHWINCH HEOOIbIIINE TIOTHSITUS 1
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XOJIMBbI, a4 TaAKXKE€ I1-OB TI/II‘DOBI)IfI XBOCT, CJIIOKCHHBIC
MMO3OAHEMEJIOBBIMU KEJIC3MCTHIMU U TUIICOBBIMU TI€C-
YaHUKaMWH, MEJIONOA0OHBIMU MEPreadaMu 1 3€JIC€HO-
BaTeiIMK ImuHamMu. [loiorume CKIIOHBI OCTaHIOBBIX
BO3BBILIEHHOCTEMN IIOKPbLITHI IrpddaMu ITOABUXKHBIX
TICCKOB.

LHoauna pexu Amyoapbu B paBHUHHOI 4aCcTU Cpefl-
HEero 1 HxkKHero TeuyeHus (Hmxke I. Kepku) chopmu-
pOBaHa B YCIIOBUSIX CBOOOIHOTO Pa3BUTHS PYCIOBBIX
nedopMalMii cpeay MENTKOTeCUYaHbIX IPEeBHEALTIO-
BUAJTBHBIX OTJIOXEeHWIA. PeyHast moimHa BILUIOTH IO
JETBTHl TIEPUOIMIECKH CYXKAETCST BCTPEUYAIOIIIMMMCS
Ccpelu MYCThIHU HU3KOTOPHBIMU KPSKAMMU, CIOXKEH-
HBIMU THelcaMH, MpaMoOpaMHi W TPaHOIMOPUTAMM.
Ha yugactke mexny ropomom Yapmxkoy (HeiHe Typk-
MeHa04am) 1 Hac. myHKToM Tamr-Caka pyciio AMyna-
pPBH TIIyOOKO Bpe3aHO B HEOTCHOBBIE OTIOXECHHMS 3a-
VHTY3CKOTO ¥ KM3MIKyMCKOro rurato, MecTamu
BCKpPHBIBasl NaJICOTeHOBBIE U MeJIOBbIe ocanku. Jlonu-
Ha nMeeT BbIcokue (40—50 M) KpyThle OOPHIBUCTEIC
ckioHbl. Huke mmociaenHeil TECHUHBI, TOe AMyaapbs
npope3aeT [ITMTHSAKCKYIO BO3BBIIIIEHHOCTh B pailoHe
cenenus Ty3-Auak, IMMpUHA TOTUHBI AMyTapby pe3-
Ko yBemmumuBaeTcsd ¢ 10—20 mo 40—50 kM y roponos
Tamrays (HeiHe Jamory3) u Taxuaram. OTcrona, ode-
BUIHO, HAYMHAETCS OPEBHSIS IeJIbTa AMyIapbu, KO-
Topas BHavasie 3anoiiHsuTa CapbIKaMBIIICKYIO BITa-
IWHY, a 3aTeM ITIOBEepHYyJa Ha ceBep M BHajajla B
Apanbckoe mope (Poros, 1957).

Hcropust popmupoBaHUs aMyIapbMHCKUX JEJIbT
HauyMHaeTCs C MOMEHTA IepexBaTa CKBO3HOM O~
HBI AMyIapbM PacIOJIOKEHHBIM ellle 0oyiee HU3KO
BpE3aHHBIM PYCJIOM HeOOJbIIOM peku bacceiiHa Xo-
pe3Mckoro osepa. OnpsixyieBIIass OT 3aIlpyKHUBalo-
X ee HAHOCOB, AMyHaphs paciiipuia 1 yrryousiia
perpeccuBHBIN Bpe3 u mpoHuKiIa B FOxHoe [Tpuapa-
Ibe. B Hacrosiee BpeMsi 3Ta TEppUTOPUS HMMEET
OYEHb CJIOKHOE CTPOCHME: 3[IeCh HaXOMSITCS TpU
nenbThl AMynapbu (AxkuyamapbuHckasi, [Ipucapbika-
Mblickass u Ilpuapanbckasi), a Takke B Accake-
AynaHckoi BmagmHe TorpedbeHHast Xope3MmcKast
nenbTa, GopMbl 03epHOI akKymyJsiiiuu B CapbiKa-
MBIIICKOI BIAAWMHE U OOJMHA Y3001, cOpachIBaro-
mas u3oeITouHbie Boabl B Kacnmiickoe mope (Ero-
poB, 1960; JlomatuH, 1960; CpapuueBckasi, 1965).
IIpopBaBmiasica B IOxHoe Ilpuapanbe Amymapbs
CHayaja 3aToluia IIOJIHOCTBhIO KOTJIOBUHY XO-
pe3MCKOro o3epa, a 3aTeM 10 TEKTOHUYECKOMY TIpO-
ru0dy B paHHEXBAJILIHCKOE BpeMsI IPOHMKIIA B ApaJjib-
CKYIO KOTJIOBUHY B BUIE CHUCTEMBI IEIbTOBBIX pyKa-
BOB AkyYajapbu, JaB HayaJlo BO3HUKHOBEHUIO
Apanbckoro Mops. B mozmHexBanbiHCKOE Bpems
aMylIapbUHCKHE BOIbl YHUYTOXWIM II€PEMBIUKY
Mexxay Xope3aMckoii 1 CapbIKaMbIIIICKOM BIaTUHAMU 1
CTaJIA IIOCTYIIATh B Ipeelibl BepxHey300iicKoro Kopu-
nopa n gaimee B Kacnmiickoe mope. OmHOBpEeMEHHO
IIUTO HaKoIUIeHWe MoIIHON [IpucapblKaMbIIICKON
JIEJIETHL B BOCTOYHOM YacTy CapbIKaMBIIICKOM BIIaIM-
HBI 1 OTMUpaHUe Tuaporpadguyeckoil cetn AKJama-
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Puc. 2. 'eomopdoornueckast Kapra IeJbTOBOI CUCTEMbI AMyIapby.

1 — CTpPYKTYpHO-IeHyIallMOHHOE HeoreHoBoe 1iaTo (10 250 M abc.); 2 — ocTaHIIbI 3pO3MOHHO-ACHYIAlIMOHHBIX HEOTeH-YeT-
BEPTUYHBIX PaBHMH; 3 — MOPCKasi TOJIOLIEHOBAas Teppaca; 4 — capbIKaMBbIIIICKasI AeIbTa (IPEeBHsIA); 5 — aKIapbUHCKas AeIbTa
(crapast); 6 — coBpeMeHHas aejibra (Mosiofasi); 7 — oOpbIBHI IU1aTO; § — ruaporpaduyeckas cethb; 9 — cyxue pycia; 10 — Oyr-

pucTble Tiecku; I/ — BomHbIE OOBEKTHI.

Fig. 2. Geomorphological map of the Amu Darya delta system.

1 — structural-denudation Neogene plateau (up to 250 m abs.); 2 — Farewell rock of erosion-denudation Neogene-Quaternary
plains; 3 — marine Holocene terrace; 4 — Sarykamysh delta (ancient); 5 — Akdarya delta (old); 6 — recent delta (young); 7 — pla-
teau cliffs; § — hydrographic network; 9 — dry channel rivers; /0 — hillock sands; /1 — water objectes.

pou. TojoLieHOBasT UCTOPUST aMyJapbUHCKOI Heib-
TOBOI paBHUHEI CBsI3aHa, IJITaBHEIM 00pa3oM, ¢ pop-
mupoBaHueM [lpuapanbckoil NeIbTHI U, YACTUYHO, C
oOHoOBJIeHUEeM Truaporpadudeckoii cetu CapbIka-
MBIIICKO# BMaAWHbBI, KyJa Mepuoandecku (0codeH-
Ho ¢ XII mo XVI BB.) mpoao/Kaiu MOCTYNaTh BOIbI
AMynapbi, 4TO OTPaXXaJloCh B KOJICOAHUSIX YPOBHSI
CapbIKaMBIIIICKOTO 03¢epa (puc. 2).
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bacceiin ozepa barxaw

Heavma Hau. Pexa Vlnu oOpasyeTcst OT CAUSTHUS
pek Tekec u KioHec, Gepylnmx HavajJlo Ha CKJIOHAX
xpeobta Tepckeii-Ana-Too u orporax xpeota Hapar B
Taun-1ane. Iamnaa M — 1001 kM, toromank 6ac-
ceiina — 140 Teic. KM%, B BepxHem TeueHuu Uam nme-
€T BUJ TOPHOM PEKU C TaJICUHO-BAJTYHHBIM PYCJIOM U
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IIPOTEKaEeT I10 Y3KUM YIIEIbSIM 1 IIIUPOKUM KOTJIOBU-
HaM. B cpenHeM Teuenuu, Huxke Kamuuraiickoro Bo-
JoxpaHuiuina, Mnu cnepyer mo mycteiHHOM Ilpu-
OaJIxaIlicKoil paBHUHE, a B HIDKHeM — B Iteckax Ca-
pBIcUK-ATEIpay U TayxyM B BUE MeCYaHO-MINCTHIX
pycein, Iiepecekass OpeBHUE pycia peku ZKaHrac.
CpenHuii ToI0BOIT pacxXo/ BOIbI B YCTHEBOM CTBOPE —
329 xm3/c (ctok okono 10 km3/rox). CTOK HaHOCOB
Nmu coctaBisger okojio 3.3 MiH T/rom (MyTHOCTb
okono 300 r/m?) (Pexm u osepa Mwpa..., 2012).
I1pu BnameHuu B 3amagHylo, HauboJiee TITyOOKOBOI -
HyI0 9acTh o3epa banxam, M cdhopmupoBana 00-
LIMPHYIO JEJIBTY ILIOLIAABI0 OKOJIO 12 ThIC. KM?, € py-
kaBamm XKwnnemm n Tonap.

BrniaguHa, roe HaxoauTcs o3. banxai, npeacras-
JISIET co0O0il OOIIMpPHEIE MPEArOpHEIE W IEILTOBEIC,
aJUTIOBUAJIbHO-TIPOJIIOBUATIbHBIE PAaBHUHBI 1 03€p-
Hble Teppachl. Mcropusi camoro osepa, Mo cCBUIe-
TEeJILCTBY MHOrux wucciaenponareneil (CaltoXXHUKOB,
1951; CeBacTbsiHOB 1 1p., 1991; KpbioB u ap., 2014),
HayMHaeTCsl ¢ paHHEro ToJiolieHa, KOorma BO BpeMs
BJIA>KHOTO KJIMMATU4YECKOTIO Iieproaa chopMupoBalI-
CsI eIWHBINA JpeBHEOAIXaICKU BOTOEM B TIpeIesax
akBatopuil o3ep banxam, CacbhlKKojab, AJaKoidb U
H>xanmaHaimkoib. I[TociaemoBaBiire 3aTeM UCCYIIIEHUE
W apyau3alvsl KJiIMMmata IpUBEId K COKpalleHUIO
pEYHOro CTOoKa U pa3BUTUIO IpeBHEOAIXAIIICKON pe-
rpeccuu, CIocoOcTBOBaBIIEe pa3obineHuIo banxa-
1l1a Ha U30JIMPOBaHHBIE BOAOEMBI, OCOJIOHEHUIO BOJ,
U OCYIIIEHUIO 3HAYUTEJIbHOM TEPPUTOPUH, TJIe TTOTY-
YWY IIMPOKOE Pa3BUTUE IPOIIECCHl S0JI0BOM Mepe-
pabOTKM TIeCYaHBIX APEBHEOAIXAIICKIX OTIIOXCHUMN
1 obpaszoBaHus I10H (8.3—5.6 ThIC. /1. H.).

B atimanTuueckoe Bpems (OKOJIO 5 THIC. JI. H.) Oa-
rogapsi KJIMMaTU4eCKUM U3MEHEHUSIM YBIIAXKHEHHO-
CTH U TEKTOHUYECKMM ITOIBVXKKAM IIPOU30IIIa KO-
peHHasl TepecTpoiika rumporpaduyeckoii cetu B
1oXHoK yactu banxaimickoit HusmMeHHocTtu. Bcenen-
CTBME YBEJIMYCHUSI BOOTHOCTU peka Wim mponuimia
Karmnuaraiickoe ymenbe, cnyctuna Mnuiickoe o3epo
U cTaJla CBOMMHU BOIaMMU 3aIOJIHATh HanboJiee MoHU-
KeHHbIe yJyacTKu baxaiickoii KoTiaoBUHBI. B cBolo
odepenb peka Jlercel B pe3yjbTraTe IOIBMKEK IO
JlemcuHCKOMY cOpocy BepHyJach B CBOE IpEBHEE
pycio M craja Bhnagath B 03. banxai, cmoco0CTBys
OGBICTPOMY HOBBIIICHUIO YPOBHS M YBEIUUECHUIO pa3-
MEpOB 03epa 00JIbIlle COBPEMEHHBIX.

ITocnenoBaBiiee B Havajle cybbopeaia (OKOJIO
4 ThIC. J1. H.) UCTOIIEHUE TOPHBIX JICTHUKOB, apUIN-
3alysl KJIMMaTa U yMeHbIIIeHUe BOOJHOCTU PeK Mpu-
BeJIM K pa3BUTHIO OAJIXAIIICKOM perpeccum, KOTopas B
nepuon 2.6—3.5 ToiC. JI. H. CMEHMJIaCh HOBOOAaIXalll-
CKOM TpaHCrpeccueil, ypoBeHb KOTOpoii Ha 2—3 M
MpeBBIIaT COBpeMeHHBbII. COBpeMEeHHbBIN IIEPUOL
(menee 1000 net) B uctopuu banxaina xapakrepusy-
€TCSl MHOTOKPaTHBIMM KOJIE0aHUSIMU YPOBHSI B TIpe-
nIenax 2—3 M, COIPOBOXIABIIMXCS IIEPUOANIECKUMU
M3MEHEHUSIMU 00beMa U TUIOIIAIN 03epa.

TEOMOP®OJIOTUA U IMAJTEOTEOTI'PAGUA

Taxkum oOpa3oM, B TeueHMeE rojaolneHa 03. banxam
1 Banxamickasi KOTJIOBUHA MPOUILINA CIOXHBINA MyTh
pa3BUTHsI, BO BpeMsI KOTOPOI'O IPOUCXOOWIN 3HAYM -
TeJIbHbIE NU3MEHEHMS YBIIAXKHEHHOCTH KJIMMaTa 1 BO-
JIOHOCHOCTH PeK, MOAbEMbI-CHUKEHMS YPOBHS U KO-
JIeGaHMsI COJICHOCTHU 03epHBIX BoA. IIpro3epHast paB-
HUHA, OCOOEHHO €€ IOXHAasl 4acTbh, IIpuoOpesia BUI
AJUTIOBUAJIBHO-AEJBTOBOM PABHUHBI, OCIOXXHEHHOM
MHOI'OYMCJICHHBIMUA BpE€3aHHBIMU CYXUMM pyCIaMU
OBIBIIIMX IEIBTOBBIX PyKaBOB (0aKaHACOB) 1 HAa OOJIb-
1IIei 9acTu MpeoOpa30BaHHOM 30JIOBEIMU ITpoliecca-
MU B IpsiAoBO-0OyrpucThie necku (puc. 3). JpeBHsis
nenwsTa Mm pacrioniaranace B paiioHe ceieHus baka-
Hac, B 300 KM OT COBpEMEHHOTO YCThsI ¥ 3aHUMaJIa 10
IMOJIOBUHBI TEPPUTOPUU ITyCThIHb CapbiCenK-ATbI-
pay n becrac. Ee menmsroBBIe pykasa Iller-Bakanac,
Opro-bakanac, Hapein n 2KaHacy Briagajim B ceBep-
Hylo, HauboJiee miyookywo yacTh banxama. CoBpe-
MeHHas aenbra M HaunHaeTcs B paitoHe cell. Apaj-
TOOE M BITaJAeT HECKOJNbBKMMM pyKaBamu (Kumgenu,
Kurane! u 1p.) B 3aImagHylo 4acThb o3epa.

SAKJIIOYEHHME

1. UccnenoBanue penbeda M OTIOKEHUI HEIBT
KPYITHBIX peK, BIIAAAIOLIMX BO BHYTPUKOHTUHEH-
TallbHble MOpPsI U o3epa Apano-Kacnmiickoit apu-
HOIi 30HBI, TTOKA3bIBACT, UTO PEKU MPOILIN JIUTEIb-
HBII1 DBOJIIOLIMOHHBIN ITyTh, MHOTOKPAaTHO HaKaIlIM-
Basl U nepepabaThiBas aJUIIOBUAJIbHBIE OTJIOXCHUS B
3aBUCHUMOCTH OT MOJIOXKEHUSI YPOBHS IPUEMHOTO BO-
noema. Cienys 3a KoJieOaHUSIMU YPOBHSI, PEKU Mepe-
MEIIAJIM CBOUW NEJIbThI, IJICHCTOLICHOBBIE PEJIMKTHI
KOTOPBIX HAaXOOSIT B UHTEpBajie aOCONIOTHBIX OTME-
ToK oT +50 1o —20 M Ha 6eperax Kacnus, ot +50 1o
110 m Apana u ot +370 mo 400 M o3epa banxar.

2. OcoOEHHOCTSIMM TIPUPOIHBIX (pakKTOpoB Apa-
Jno-Kacnuiickoii apuaHoit 30HbI, BAUSIOLIMX HA IIPO-
LIECCHl NIEIbTOOOPAa30BAHUS SBIISIIOTCSI: 3aCYIIUIN-
BOCTbh KJMMaTa, (hOpMUPOBAHUE PEUYHOTO CTOKA B
BEPXOBbSIX PEK U OTCYTCTBUE MPUTOYHOCTU B HWK-
HEM TEYEHWH, MOBBIIIIEHHAST MyTHOCTb PEYHBIX BOM U
OTPOMHBIU CTOK B3BELIEHHBIX HAHOCOB, a TAKXE 3Ha-
YUTEJIbHOE BJIMSIHUE XO3SMCTBEHHON HESITETbHOCTU
YeJIOBEKA, CBSI3aHHOU C MHTEHCUBHBIM OPOIIEHUEM
CETbCKOX03IMCTBeHHBIX yronuii. Hambomnee pacnpo-
CTpaHEHHBI# MOP(MOTreHETUYECKUI TUN YCThEBOM
reoMopdoI0ro-0caiouyHON CUCTEMbI Ha TOOEPEXKbSIX
BHYTPUKOHTUHEHTAIBHBIX BOJOEMOB apUIHON 30HBI —
OTPOMHBIE€ AJUTIOBUANIbHBIE KOHYCHl BBIHOCA B BU/IE
JIeJIbT BBIOBVDKEHUS M “CyXMX BHYTPEHHUX OEIBT”
(aJUTIOBUAIBHBIX KOHYCOB PEK, TEPSIOIIMX CBOM CTOK
B a3MaTCKUX MYCTHIHSIX).

3. ITioxast CoXpaHHOCTb IPEBHUX AEIET apUIHOI
30Hbl — CJIE€ICTBUE MHTEHCHUBHOIO X031l CTBEHHOIO
OCBOECHHMSI M BBICOKOM HIUMHAMUYHOCTA MOPCKOTO
Kpasi 1 TuaporpapuIeckKoii CETU COBPEMEHHbBIX pPed-
HBIX JICJIBT B YCIOBUSIX OTPOMHOIO CTOKAa B3BEIIECH-
Ne 3
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1 — CTpPYKTypHO-JeHyIallMOHHas HeOoreH-4yeTBepTU4Hasi paBHuHa (mo 200 M a6c.); 2 — MO3IHEIUIeCTOLIEHOBAsT AJTIOBUAIb-
Hasl paBHMHA, IlepepaboTaHHas 30J0BBIMM ITPOIECCaMu; 3 — IPEBHSIS IeNIbTa, IiepepaboTaHHas 30J0BBIMHU ITpoLieccaMu; 4 —
MOpCKasl ToJIOLIEHOBasi Teppaca; 5 — MoMMeHHO-PYCJIOBOM KOMIUIEKC PEYHbBIX IOJIMH; 6 — cTapas JebTa; 7 — MOJIoJast IejibTa;
& — runporpacdudeckas ceTb; 9 — cyxue pycia; 10 — 6yrpuctble recku; /1 — BoqHbIe OOBEKTHI.

Fig. 3. Geomorphological map of the Ili delta system.

1 — structural-denudation Neogene-Quaternary plain (up to 200 m abs.); 2 — Late Pleistocene alluvial plain, processed by Aeo-
lian processes; 3 — ancient delta, processed by Aeolian processes; 4 — marine Holocene terrace; 5 — floodplain-channel complex
of river valleys; 6 — old delta; 7 — young delta; § — hydrographic network; 9 — dry channel rivers; /0 — hillock sands; /1 — water

objectes.

HbIX HAHOCOB 1 3HAYUTEJIbHOM N3MEHYUBOCTU YpOB-
Hs IMIPUEMHOI'O BOgoOEMaA.

4. 1enbTOBBIM pyKaBaM M HUXKHUM TEUCHUSIM peK
apUIHON 30HBI MPUCYIA OONbIIasi UHTEHCUBHOCTD
pYCJIOBBIX AedopMalinii, 94TO oImpenessieTcs: caadoit
YCTOMYIMBOCTBIO K PA3MBIBY MEJIKOIIECYAHBIX JOJIMH-
HBIX aJUTIOBHAIBHO-TIPOTIOBUAIBHBIX OTJIOKEHUH,
OOJBIITMMI CKOPOCTSIMH TEUEHMSI W BBICOKOM HaChI-
IIEHHOCTBIO TTOTOKa HaHocaMmu. [lepeHachIIIeHHOCTh
pPEYHOro IOTOKa HaHOCAaMM MPUBOAUT K OOMEJIEHUIO
pycia B TIOJIOBOJIbE U MIOCTETIEHHOMY €TI0 TTOBBILLIEHUIO
HaJ OKpY»Karoleil MECTHOCTBIO. IToBBIIIIEHE OTMETOK
IHa W OOJBIINE CKOPOCTU YCTHEBOTO YITMHEHMUS
MIPOBOLIMPYIOT YacThIe MMPOPHIBHI OEPETOBBIX BAJIOB,
W3MEHEHHE HalpaBIeHUs TeUeHUS TeTbTOBBIX pyKa-
BOB, CO3IaHNE HOBBIX Y3JIOB Pa3BETBICHUS M DOPMU-
POBAHUE PeclOHANbHBIX NPUYACHEHHBIX 0eNbI NPOPbIG-
Hoeo muna (OeNbTOBBIX JIONACTEH) Ha mepudepun
cTapoii JeabThl (CyOmesbT M0 aMepUKaHCKOI TepMU-
HoJioTun). BHYTpU JebTOBBIX CUCTEM TOCTIE TPOPbI-
BOB IIPUPYCJIOBBIX BaJIOB (MJIU Orpakaalolux 1amo)
MOTYT (hOPMUPOBATHCS TAKXKE YACMUUHO HANONHCEHHblE
VUTA HAAOMICEHHO-NPUYAEHEHHble 0eabMmbl.

TEOMOP®OJIOTHA U ITAJIEOTEOT'PA®UA  Tom 54
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FORMATION OF RIVER DELTAS OF INTRA-CONTINENTAL RESERVOIR

OF THE ARAL-CASPIAN ARID ZONE (ON THE EXAMPLE
OF THE TEREK, AMUDARYA AND ILI RIVERS)!

V. N. Korotaev+*

4Lomonosov Moscow State University, Faculty of Geography, Moscow, Russia
# E-mail: viaskor@mail.ru

The study of the geomorphological and sedimentary systems forming at mouth of large rivers flowing into the
inland seas and lakes of the arid zone shows that they have passed a long evolutionary path of development,
repeatedly accumulating and reworking alluvial deposits depending on the position of the receiving reservoir
level. Following the level fluctuations, the rivers moved their deltas, Pleistocene relics of which are found in
the range of absolute marks from +50 to —20 m on the shores of the Caspian Sea, from +50 to 110 m of the
Aral Sea and from +370 to 400 m of Lake Balkhash.

The Aral-Caspian arid zone is distinguished by following natural factors affecting the processes of delta for-
mation: aridity of the climate, formation of river flow in the upper reaches and lack of inflow in the lower
reaches, increased water turbidity and a huge runoff of suspended sediments, as well as significant influence
of human economic activity associated with intensive irrigation. The most common morphogenetic type of
river deltas on the coasts of intracontinental reservoirs of the arid zone are huge alluvial outflow cones in the
form of extension deltas and “dry internal deltas” in the form of alluvial outflow cones.

The delta arms and the lower reaches of the rivers of the arid zone are characterized by a high intensity of
channel deformations due to weak resistance to erosion of fine-grained valley alluvial-proluvial deposits, high
flow velocities and high saturation of the flow with suspended sediments. The oversaturation of the river flow
with sediments usually leads to shallowing of the riverbed in high water and its gradual increase over the sur-
rounding terrain. An increase in the bottom elevation and fast delta progradation provoke frequent break-
throughs of the riverbed shafts, a change in the direction of the flow of delta arms, the creation of new branch-
ing nodes and the formation of regional jointed deltas of the breakthrough type (delta blades) on the periphery
of the old delta (subdelta according to American terminology). Partially superimposed or superimposed del-
tas can also form inside delta systems after the breakthroughs of channel shafts (or enclosing dams).

The poor preservation of ancient deltas is noted due to intensive economic development and high dynamics

! For citation: Korotaev V.N. (2023). Formation of river deltas of intra-continental reservoir of the Aral-Caspian arid zone (on the exam-

ple of the Terek, Amudarya and Ili Rivers). Geomorfologiya i Paleogeografiya. Vol. 54. No. 3.

P. 3—13 (in Russian).

https://doi.org/10.31857/52949178923030040; https://elibrary.ru/WCWFQU
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of the coast and the hydrographic network of river deltas in conditions of huge runoff of suspended sediments
and significant variability of the level of the receiving reservoir.

Keywords: river mouth system geomorphology, deltas, alluvial outflow cone, water level fluctuations of the
receiving reservoir, change in aridity, delta development in the arid region
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