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FTEOMOP®OJIOTHS M JIUTOJOTUA AEILTHI YXKYI3AH (KUTAN)

JennTOBRIE DEpera, COCTABISIA HE3HAUUTENBHYIO YacThb (10 9%) o6mieil MPOTKEHHOC-
T nobepexuii MupoBoro okeana, 6marofaps cBoeMy reorpauyeckomy MOJOXKCHHIO H
GoraThiM IPEPONHBIM PECYpcaM HIParOT 0co0YI0 Pollb CPefii APYrHX NPUPOJIHBIX 00bEK-
TOB ¥ HMEIOT BasKHejlIllee 9KOJOrHIECKOe H IKOHOMHYecKoe 3Hauenue. M3 18 nanbonee
KPYIHBIX /1T MHAPA C IUIOMA/bIO I€NTbTOBOM paBHUHEI Gonee 10 TeiC. KM” JIeCSITh TaKHuX
JleNbT pacnonoXkeHbl B Geperopoii 3one Asuu [1]. 3a nocnejsee aecATHICTHE B IeNbTaX
CTal NPOSIBISITHCH AOBOIBHO OIYTHMbIH ymepd OT BTOPXEHHs MOPCKHX BOJI, HOATOMNIE-
HUSl 1 9PO3MH MX MOPCKOTO Kpasi BCJIE/ICTBHE YBEIMYEHNUs BLICOTHI BHICOKMX NMPHIHBOB H
YaCTOTHI TPONMIECKUX HHUKJIOHOB Ha (hoHe r106aabHOr0 NOTEIICHHs H MOHATAS YPOBHA
okeana [2]. TIpu oneHKe YA3BAMOCTH PEYHBIX IEIbT OT BAHSHHS KITHMATHYECKHX (PAKTO-
POB H 4eJIOBEYECKOMH [eATeILHOCTH BaXXKHbIM II0Ka3aTe/leM CTAHOBHTCH CTENEHbL H3YUeH-
HOCTH THIPOIOTO-MOP(MOTOrHYECKHX H reOMOP(HOIOrHIECKHX MPOLECCOB B YCThEBBIX 00-
nactsix pex. Cpefn myOnuKaumii B pOCCHACKHX HayYHBIX XypHaJlax IO KPYHHbIM peKaM
Kuras [3, 4] npakTHYECKH HET CBEICHHIl O TPETHEH 1O BEIMIHHE MOCTE YCTheBbIX 0bmac-
Teit pek SIHu3bl 1 Xyanxa — genpre pekn Dxyusss (I1€pa, ZKemuyxunas).

DeTyapHO-lebTOBas cucTeMa pekH YUkyussaun obpasyercs npu Bnajgenuu B FOxHo-Ku-
taiickoe Mope Tpex pek: Cuussin, Boitnzsin i [Iymissn. [lenpra HaunHaeTcs B 140 kM oT
YCTHEBOTO B3MOPhsl M 3aHUMAET IVIOMA/b MO pasHbiM olenkam ot 10 fo 26 Teic. km? [5,
6]. Tonosoit cTox Boasl BO BTOpoil nonosute XX B. B ycTheBol 06acT XKyussH Koue-
6ancs ot 139 (1963 r.) no 404 kM>frog (1973 1.); CTOK HAHOCOB COCTABJIST 72.5 MIH. T/roj|
[7]. CoBpeMeHHBIH CTOK BOJIbI i HAHOCOB B YCThe "IKYI35H OlCHUBACTCS B 332 kMifrop u
83.36 MuIH. T/TOJl COOTBETCTBEHHO. Bonblas 4yacTh pedYHOro CTOKAa MPUXOMHTCS Ha NMEPHON
MYCCOHHBIX TABOIKOB (anpeib—HI0Hb). CTOK BOjIbI H HAHOCOB Y€pe3 YCThs PyKaBOB B pa3-
mepe 179.26 kM>frog m 30.63 mnan. T/ropg nocrynaer B scryapuit Jlungunsa. Ocranbhas
JacTh CTOKA BOJbI H HAHOCOB MOMAAeT JHGO B OTKPHITYIO YacTh B3MOpPbA, THOO B aCTya-
puit Xyanmaoxai.

B npubpexHoil 30He MOPs CPejiHss BENHYHHA MOIYCYTOYHBIX MPUINBOB 1.1-1.2 m B
kBafpatypy # 1.8 M B cusurmio. [lenbra UXyN3aH noasepxkeHa 3aMeTHOMY BO3/ICHCTBHIO
IPUIMBOB: B YCThX OCHOBHBIX [IETbTOBBIX PYKAaBOB CPEJIHss BEIHYHHA NPHIHBA COCTaB-
asier 0.8-1.5 M, a TaIBHOCTH pacIpOCTPaHeHUs! NIPAIUBHBIX KoneOaHuil ypoBHs KonebueT-
cs1 or 280 KM B MeXeHb 10 28 KM IIpH nasojkax [8].

Cpejusisi BLICOTA BETPOBBIX BOJIH HA MOPCKOM IPaHHIEe B3MOPbS COCTaBIsET 1.6-1.9 m;
MAaKCHMAJIbHbIE BBICOTBI BOJIH JOCTHIAOT 3fiech 4.0-4.5 M. O[{HaKO HENOCpPeACTBEHHOE BO3-
IeHCTBHE BOJIH HA MOPCKOM Kpail enbThl IKyl3aH ocabieHo OCTPOBAMH H OTMEJISIMH.

Mopdonorus i THTONOTHs Je/IbTOBOH PABHUHBI

B penbre YKyU3siH OTYETIHBO BBIJEINSIOTCS CIEyIOLHe reoMopoIorndeckue aJe-
MeHTbI. PapHuHBI: 1) XOIMHCTasi — KOPeHHBIE OCTaHIb! (MOHAIHOKH), 2) aJjIOBHAlIbHAS,
3) genbToBas (a — crapas MPUIHBHO-ENLTOBAdA, 6 — MonOfIast aAJLTIOBHANILHO-JIE/ITOBAsA );
4) NOABOJHBIH CKJIOH COBPEMEHHOM J1eabThI (mpogenbTa) (puc. 1) [9, 10].

I1o Beelt TEPPUTOPHH JIENETHI paccestHo Gonee 160 Tak HA3LIBAEMbIX ‘“‘MOHAHOKOB” — X0JI-
MHCTHIX OCTAHIOB Me30-KailH030HCKOro Bo3pacra, 3aHuMaronmx okoso 20% obuei miora-
1M coBpeMenHoi fenbThl. Hanbonee kpynubie n3 HHX — XyanuoHiua u Byryuma. ITogoGubie
OCTaHIbI B BHJIE CKAJHCTBIX OCTPOBKOB XyMaHb, [I3naomsnb, Xynuwin, XaHM3HB, 3uTn-

! PaGoTa BLINONHEHA B paMKaX cOBMECTHBIX Hccnepopannii ['eorpachuueckoro daxynsrera MI'Y u JlaGopa-
TopHE MopcKoit reoorui Ilanxaiickoro yrupepcaTeta no npoekram POOH u FOEH Kuras (1999-2002 rr.).

70



Puc. 1. Cxema reoMopposiornieckoro palioHRpoBaHus yeTbeBoit obnactn Yiynasn [10)

Pasnunwvi: 1 — xonMucTas — KOpeHHbIE OCTAHLEI (MOHAHOKH), 2 — aNNiOBHATLHAS, T — AenbTOBasd (a — crapas
NPHIHBHO-le/IbTOBaA, 6 — MONOJias AJTIOBHAILHO-IENLTORaA); 4 — NOABOJHLIH CKIOH COBPEMEHHOH JIeJILThI
(mpofensTa); 5 — NONOXKEHHE TEONOTHYECKOro paspesa. 1

MIHB, XyTHAOM3Hb, SIMaHb, MOJaOM3HB H JIp. OKAHMIISIOT [IEIbTOBYIO PABHHHY CO CTOPO-
HbI MOPS M 3alHIIAIOT €€ OT aKTHBHOTO BOTHOBOI'O BO3[IEACTBHS.

ANNIOBHATLHAS PABHMHA B YCTHeBON 06nacTn Ukyussu npefcrasiena | Hagmoimen-
HOM Teppacoli Ha NPHAENLTOBBIX yIacTKax Jomun pex Cunzsin, Boitnzsn u Jliocnxs B paii-
oHe CaHIIyH, PacronoXeHHOl BbIllle BEPXHErO Npejesa PACHpPOCTPAHEHHS! FOIOIEHOBOM
TPaHCIPECCHH.

JlenbToBas paguana

Cmapasn npuaushno-oeavmosas pasnuna, copMUPOBaHHAs Ha paHHE! CTAXHK 3alONHe-
HUsl IPEBHETO 3CTyapHsi 6-2.5 ThIC. JI.H., 3aHAMAET CeBEPHYIO YaCTh AebThI peKH IKyI3sH
1 HU30Bbst pek Tanussn, Mynanssn u Jlrocuxs. I'naBrast 0cOGEHHOCTh 3THX YacTell 1eNbTO-
BOM paBHUHBI "DXYI3sH — IIMPOKOE PACIPOCTPAHEHHE TIMHUCTBIX H ANEBPHTHCTBIX OTIO-
XKEHHUI C BKIIOYEHHEM COJIOHOBATOBONIHON HMcKomaemoit (ayusl. M3 Ipyrux ocoGerrocTei
CIEAYET OTMETHTH GOJBIIOE KOIMYECTBO M3BMIHMCTBIX H MEAHIPHPYIONMX PYCeT AeTbTO-
BBIX BOJIOTOKOB, H3BECTHBIX ITOJ] MECTHBLIM Ha3BaHHEM “1350”,

Moaooan aanroeuanvro-oeabmosas pasHuna pacipocTpanena IJIaBHBIM O0Pa30M B lEH-
TPAIBLHBIX H FOXKHBIX YaCTAX AEAbThI IKYI3sH. DTa TeppUTOPHS AeNbThl chopMHpOBanach
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| AJIOBAANBLHAS PABHHHA I JlenbToBasi paBHHHA

Byryuman

Puc. 2. Teonorndeckuit paspes (I-1) yepes yerbenyio o6nacts Uxynssn [8]
1 — koperHO# yHIaMEHT ¢ KOPOH BHIBETPUBAHMA; NECKU ! 2 — rpaBenucThIe, 3 — TOHKHE; 4 — ANeBPHTHL; 5 — HIIbI C
OCTATKAMH JIPeBECHO PACTHTEILHOCTH.

nocne 2.5 ThiC. J.H, B Pe3yJbTaTe OTHOCHTETLHO GBICTPOrO BLIIBIKECHHS B MOPE AETbTOBBIX
PYKABOB, ITIABHBIMH H3 KOTOPBIX CUHTAIOTCH Npofiomkennst pek Cuussii  Baissin. Xapak-
TepHasi 0COGEHHOCTh 3TOM YaCTH IENBThI — IyCTast CeTh B OCHOBHOM OTHOCHTEJIBHO MPAMO-
JMHENHBIX BOJIOTOKOB, C 3CTYapOBH/IHBIMH PACIIIPEHHbIME YCThAMH (XyMaHb, LI3Ha0M3Hb,
MonaomaHb, LI3aTHMIHB, XyTHAOMSHB, SIM3Hb). BHYTPH TNIHHHCTBIX OT/IOXEHHH JEIBTO-
BOJi PABHHHBI OTUET/IMBO IIPOCIEXHBAIOTCA JIOMACTHbIC H MANbIEBH/IHbIE IOrPeGeHHbIE Me-
CcuaHble Tela, pa3sBUThIE HapajLIebHO GeperaM COBPeMEHHBIX BOl0TOKOB. Ha moBepxHocTi
HefaBHO c(HOPMHUPOBABIIEHCS AUTIOBHANBHO-IEIBTOBON PaBHUHBI HAOIIOAETCHs IPUBHC-
It penbed. HauGonee BLIIBUHYTHIE B MOPE M HE 3alUHIIEHHbIE 6apbepPHLIMHM OCTPOBAMA
9acTy JIe/IbThI, HATPEMEP BOIH3H ycThs pyKaBa MOaOMaHb, IOJBEPKEHbI CHILHOMY BO3-
AeHCTBUIO BOJIH H NPHUITHBOB.

Ienbra YKy3sH paclonoXeHa B Me30-KalHO30MCKOM JIENPEeCCHOHHOM Gacceiine, 3a-
MONIHEHHOM MEJIOBBIMH H TPETHYHBIMH KPACHOIBETHBIMH OTIOXEHHSAMH, NEPEKPBITHIMU
MOCTTSIMANBHBIMA Ocafikamu. [To3aHeYeTBEpTHYHBIE OTIOXKEHHS, AATHPYEMBIE 110 C! 6o-
nee 20 TbIC. JI., AMEIOTCS TONBKO Ha nepudepun 1 B Haubosee NOrpyKeHHbIX YacTAX NAeib-
Tbl. MOIHOCTE COGCTBEHHO [IELTOBBIX OTIOXKEHHI B ycTbe IKyl3sH HeBOoNbIas i 3HaYH-
TENBHO OTIHYAETCA OT MOIIHOCTH OTJOXKEHHI B YCTBAX TaKHX OOJNBINHEX PEK, KaK XyaHXd H
Suuzet. [To naabM Gonee 1200 GypoBbix ckBaxkuH [8, 9], cpejinsist MOLIHOCTE OTJIOKEHHIT B
ycThe UXKyl3sH COCTaBlseT 25.1 M (MakcumanbHas 63.6 M). O6nacTH, rie MOIHOCTD J€JIb-
TOBBIX OCAfKOB He npesbimaeT 30 M, 3aHuMaioT 74.8%, a ¢ MomuocTsamu 6onee 40 M — oko-
110 8.6% obmieit nnomanu genbThl. OcagKku IIHPOKO NpefiCTaB/IeHbl NECKAMH, aTeBPHTAMH H
rIMHAMH, IEPeKpbIBalOmEMH Ha riayounax 10-30 M HEXe YPOBHSA MOPs NECUAHbIC, INIHHHC-
Thle W IPABETHCTHIE TIO3/HEILIEACTOLIEHOBbIE OTIIOXEHHS, (PUKCHPYIOLAE ApeBHuit Ga3uc
spo3un. IlocTrasipanbble CIOM 3aIOJHAIOT IIaBHBIM 00pa30M JIPEBHUE JIONMHBI U JiexXaT
C Pe3KMM HECOTIacHeM Ha TOBEPXHOCTH Me30-KaifHO30HCKHX KPACHOLBETHBIX OTIOXCHMH
WIA NOBEpX KOpbI BhiBeTpHBatus. KOHTAKT MeX/y HHMH BeCbMa OTHYeTIHBbIA Grarofaps
pasnmumio B iuronoran. Habmonaores Takke THTOIOrHYeCKHe OTIHIHA MEXLY OCafiKamu
aJINIOBHATIBHON PABHHHBI U IeIbTOBBLIMH OTJIOXKEHHAMH.

B npepenax alIFOBHANLHON PaBHHHBI (4aCTh KOTOPOW 3aHHMAIOT OTJIOXEHHMS crapoi
NIPHIMBHO-JIE/IBTOBON PaBHHHBI) MOCTTAALHATIBHAS TOJIIIA HMEET JBYUIEHHOE CeHMEHTA-
1HOHHOe cTpoenne. Hinknmii c/10/ COCTOMT M3 IPaBUsi M CPaBEMCTOro necka. B nerporpa-
(uueckOM cocTaBe rPaBHAHBIX YaCTHI npeobaafaloT KBapll, NECYAHHKH M CIAaHIbL; NeCKH
npesicTaBieHbl OOBIYHO KBApIEM U MOJEBbLIM LIIaToM, MaHepanu3auus rPyHTOBLIX BOJ B
neckax u rpasuitinkax He mpesbimaer 0.2-0.5%o, T.e. 9TO NPAKTHYECKHM NpecHas BOAA.
BeTpeuaroTest TMH3bl WIOB ¢ OCTATKAMH PACTHTENLHOCTH H TOpda MOWHOCTHIO 710 10 M.
TToBepx rpaBuiiHO-IIECYAHON TOJIIM JI€KAT MIHHbI C 02KENIE3HEHHBIMH KOHKPELUsIMH MOIIL-
HOCTBIO 1-5 M W MapiueBbie Wbl H TOp(a ¢ HoJNypasIokKUBIIMMHCSA CTBOJIAMM [IEPEBLEB.
Bece 3TH HanjacTOBAaHHS NEPEKPBIBAIOTCA HIMCTO-AJIEBPHTOBLIMH OTJIOXKEHUAMH PEYUHBIX
NOJIOBOAHN (pHC. 2).
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INocTrasuuanbHeie ciou B geibre UKyN3sH TakKe MOr'yT ObITH pa3/ieJieHbI Ha JIBE TOJI-
IH: HAXKHIOIO — Gosee Tpyboro JIMTONOrHYECKOro COCTaBa H BEPXHIOW — 6oJiee TOHKYIO.
Hipksee HanacTOBaHHE Maio YeM OTIMYAETCs OT NOJOOHBIX OTIOXKEHUH B pefenax aj-
JIIOBHANBHOH PAaBHHHBI — B OCHOBHOM 3TO rpaBeltdcThie mecku. Ilpasna, MuHepann3amus
IPYHTOBBIX BOJ 3/IECH TOPa3fio Bhile: 00bIYHO 7-13%0 (MakcuMmanbHo 1o 21%o¢), cocras Bog —
XJNOpHIHO-KapOOHAaTHBIA. BepXxHsis TONMIA IeNbTOBLIX OT/IOXKEHHN B €€ OCHOBAHHH CIIOXe-
Ha WIAMH U WIHCTBIMH aJleBPHTaMH, COlePXalllMMi XOPOIIO COXPaHHUBIIHECS OCTATKH pa-
KOBHH MOJLTIOCKOB (Ostrea sp., Aleidis, Treperzium japanicain Pilsbry, Arca sp., Amonia sp.,
Natica macalasa Lamark, Mita ambigns Swainson u jip.), BO3MOXHO 3aHECEHHbIX IPUIABHbI-
MH TeYEHHSIMHA U3 IPUGPEKHOro MeJIKOBObS. BepXHsisi HnHCTO-aneBPUTOBAS YACTh TOJIIH
BKJIIOYAET JIHH3bI IECYAHBIX TeJl MOIIHOCTEIO 9-11 M. DTH mecuaHbie TeNla, 0YeBUIHO, npepu-
CTaBIAIOT cO00# norpeGeHHbIe ycTheBbie Gapbl nanbleBuaHOM opmbl. Tommmua 3TOrO
ClI0si MPOrPECCHBHO YBENHYMBAETCSA B FOXHOM HalpasieHHR OT 3—5 M B paiione llyngs no
13-20 m y Byrymna (MakcaManbio a0 17-25 M B6ius3u Baiiren). [lenbToBbIe HAIIACTOBA-
HHSl C MOBEPXHOCTH NEPEKPLIBAIOTCSA MENKOANCBPUTOBLIME MIIAMH, COflepXKaliuMu Topd
OCTaTKH PAKOBHH MOJUTFOCKOB.,

B npenenax konTHHERTaNBHOrO NIenbga Ha rayéunax or 50 go 120 M pacnonaraeTcs 06-
IHpHAasi 061acTh, 3aHATas 3aTOILICHHBIMH peAlKmosbimit deabmamu Ikyussu (puc. 3, 4).
IIne#cToNEHOBbIE IENBTHI EPEKPhITHI GONee MO3THUME HIHCTBLIMA MOPCKHMH OT/IOXEHHS -
MH, Ha IOBEPXHOCTH KOTOPBIX MPOCIIEXHBAIOTCSA NOrpeGeHHbIe PeYHBIE PYCiia, 3PO3HOHHbIE
Bpe3bl, JIOKATbHbIE APEaibl IECYaHOTO /IHA 1 necyanble AroHbl. Huxke no rny6un 200 M uger
CKJIOH KOHTHHEHTANTLHOTO 1eJ1b(ha, OCTOXKHEHHBIH cepHeil MOJ[BOJIHbLIX MECYAHBIX BOJIH, Te-
PEeXOMIsIIMil 3aTeM B NIOJIOTHI KOHTHHEHTAIbHbIM CKIOH Ha riay6unax 400-1000 m [11].

[Hounble 0T/I0XKEeHnA AeJIbTOBBIX PYKABOB H YCThEBOT'0 B3MOPbA

CoBpemeHnHbIe IOHHbIE OTIOXKeHHs GOPMUPYIOTCS ITIaBHBIM 06Pa30M B pe3yabTaTe mo-
CTYIUVICHHsl HAHOCOB U3 PeK H B MEHbIIEH CTENIEHH CO CTOPOHBI MOPS; HEKOTOpAst YaCTh Ha-
HOCOB 00pa3yeTcs B pe3yJibTaTe pa3MbiBa [IHa 3CTyapHeB NPHIHBHBIME TeueHusiMu, M3 pek
B IeNbTy "UKYI3siH U €€ 3CTyapHH NMOCTYNAIOT B OCHOBHOM TOHKHE MECKH B BHJE BIEKOMBIX
HaHocoB. Hanpumep, B6mi3n MogaoMatb MeIHaHHbI JHAMETP JIOHHBIX HAHOCOB COCTABIIS-
et 0.293-0.150 mm; cpenHee uX cofiepxkaHue Kosnebnerces B npo6ax ot 78 1o 90-95%. Towu-
KHUE NeCKH, SBJISIOIHECs IIaBHON COCTaB/IAIOIIEN PEYHOr0 CTOKA HAHOCOB B NIEPHO] ABOJI-
KOB, [IBUTAIOTCS BIOJIb PEYHOTO JIOXKA K YCTHEBOMY CTBOPY H IIOTOM, [OJ] BIIHSIHUEM IPHITH-
BOB, aKKyMyJIHPYIOTCSl BCIE[CTBHE YMEHBIIEHHS CKOPOCTH PEeYHOrO Te4eHHsl B paiioHe
KJIHHA OCOJIOHEHHbIX BOJI. B mepmoji naBojikoB rpaHuIia IPOHUKHOBEHHSE MOPCKMX BOJ| pac-
nojiaraeTcsi Ha rpeGHe ycTheBoro 6apa uiu Ha THHHH GapbepHBIX 0cTpoBOB. Koraa nasoaku
COBHNAJIAIOT ¢ CH3UTMHHBIM NMPUIMBOM, KJIMH OCOJIOHEHHBIX BOJI MPOJABMIaeTCs 3a IpeJiebl
yCTbeBOro Gapa BBEpX 110 TE€UEHHIO, KaK HallpUMep 3TO MPOMCXOMMT B YCThsX PyKaBoB X3H-
MaHBb, Li3naomaub 1 XyHuunu. B cyXoli ce30H KJIHH OCOJIOHEHHBIX BOJ| IPOHUKAET B YCThS, H
TOrJia NPOHCXOJIHT 3aH/IeHHE TOHKHX NECKOB,

B yerhe YKyu3sH HaHOCKI, KPYIHOCTh KOTOPbIX Me/IbYe TOHKHX NIECKOB, TPaHCIIOPTHPY-
I0TCs B BUjle B3BecH. HekoTopas HX yacTh, mpoxofs yepes yerbe MojlaoMaHb, OTKIa/ibIBAETCS
Ha BHYTPEHHEM CKJIOHE YCTheBOro Gapa; ocTajibHas Macca B3BEILEHHBIX HAHOCOB MOCTYIAeT
BO BIONBGEPEroBOi HOTOK W TPAHCHIOPTHPYETCA TeUSHHEM Ha 3aliafl B TaM aKKyMYJIUPYETCs.
CTOK B3BEIIEHHBIX HAHOCOB Yepe3 YCThs PYKaBOB X9HM3Hb, L[3HaoMaub 1 XyHINwIH SBIseT-
Csl IUTABHBIM HCTOYHHKOM (hOPMHPOBAHHS JOHHBIX OTIOKEHHAN B 3CTYapHsIX.

B yeresx pex Xynupunu, Liznaomsub, XsuMaHe 1 MoaoMaHs, e npeobnagaer peuHoi
(hakTOp, PacnoNOKeHb! OCHOBHbIE 0GIACTH aKKYMY/ISIHH IPYGO3EPHACTOrO MECYaHOTO Ma-
Tepuana, NpUXousimero u3 pex. Ocafku coOCTOAT U3 XOPOILIO COPTUPOBAHHBIX TOHKHX TIeC-
KOB u aneBpuToB (cpepguuit guametp 0.25-0.32 mm). M3 nux opmupyiores necuanbie Boj-
Hbl. OJIHAaKO Ha OT/JIEIbHBIX Y4aCTKaX (Ha BHELIHMX CKJIOHAX yCThEBbIX 6apoB) BCTpeyaroTcs
3aujieHHbIE NECKH U onecuaHeHHble wibl. [1o faHHbIM HaTYpHBIX HaGmonenui (8], B yeThe
Mojptaomans 3a nepuop 1954-1974 rr. Bo BpeMmsi cOBNAJieHAN BLICOKHX MABOJKOB H CH3UTHIi-
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Puc. 3. Cxema reoMopgoJI0rH4eckoro paloHHpOBAHNS KOHTHHEHTAILHOTO menbga B paiione ycTheBoit 06macTH
Yskynasis [11]

1 — kopennas cyima, 2 — fAenbra Dkynss, 3 — HO YCTHEBONO B3MOPLA (npopensTa), 4 — KOHTHHEHTabHBIH WeNbd,
5 — cKIOH menbda, 6 — KOHTHHEHTANLHLIA CKJIOH, 7 — NOJBONHAN Npa-[IenkTa Yskynasn, § — norpebennbie pycna,
9 — 3pO3HOHHBIE BPE3LI, 10 — necuanbie MoKk, /1 — necyanbie BONHL, / 2 — n306aTel, 13 — NONOXKEeHHE Te0JIOTHYe-
CKOTO paspesa.

HbIX NPHIHBOB Obl1a C(hOPMHPOBAHA MEJIKOBOJHAA fanka 1I3so6eiima B BHJIE NOJBOJIHBIX
BaJIOB H KOC 00meit Maccoit 6-7 MJIH. TOHH Ha ITTyOMHaX MeHee 2 M M3 XOpOWO COPTAPOBaK:-
HOTO TOHKOrO mecka (cpeanmit guamerp 0.15 MM) MOII[HOCTBIO OKOJIO 2 M.

Pyciia Ie/IbTOBBIX PYKABOB ABJISIOTCS BaXHOM COCTABHOM 4acThIO ebThl UKYL35H, TIe
pacrpejie/ieHie OTIOXKEHHI aHAJOTHYHO TAKOBLIM B PEUHBIX pyCaax. Bo-nepssIx, Kpyn-
HOCTH JIOHHBIX HAHOCOB B PyKABAX JI€/bTHI IOCTENEHHO YMEHbUIAETCS OT HCTOKOB K YCTRIO H
OT 30HBI HAMOOJILLIHX IAYOHH B CTOPOHY 060X Geperos. BenencTsae GONBIIHX CKOPOCTEN
ornuBHbIX TeuenHit (0.7-0.9 M/c), 0caiki B PYCIOBBIX OXKOHHAX NPEJICTABICHbI IPaBEIHC:
ThIMH TlecKaMi. T yOuHHast 9pO3Hs JOCTHTAET IECATKOB METPOB, OIIPEACIIss OONBIIHE Ty~
OuHBI B pyciax IebTOBbIX BOTOTOKOB: 67.5 m B [lacenkao, 66 m B Jlunsincs, 42.5 M B Maka-
ocsi, 46.5 M BOmm3u Camkycn 1 0Koso 20 M BbIIIE MO TEYCHUIO OT HupanMaHb. DPOIUPYIOT-
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Puc. 4. I'eonoruveckuit paspes (I1-1I) konrTanenTanbHOro meba B paiione yerheroi o6mactn Yxymsss [11]
1 — xopeHHOIl (hyHIAMEHT; omaoiceHus (a — ANMOBHANEHO-ENLTOBbIE, § — MPHOPEKRHO-MOPCKHE): 2 — paHHeIUieli-
CTOLEHOBbIE, 3 — CpefiHeNIeHCTOEHOBEIE, 4 — N03AHeNIeHCTOLEHOBIE, 5 — COBpEMeHHEIe

Csl HE TOJBKO MOJCTHNAIONME MOPCKHE OTIOXKEHHs!, HO M OCAJIKH, 3aIOJHSIOIHE JPEBHHE
Bpe3bl, H IaKe KOPa BLIBETPUBAHHUS HIH KOPEHHbBIE TIOPOJibI.

Bo-BTOpEIX, B pyciiax Ae/ibTOBBIX pyKaBoB (hopMupyiOTCs ocepenku u octposa. [lepsbie
HOABISIOTCS HAJl HOBEPXHOCTHIO BOJIbI B TEUEHHE CYXHX Ce30HOB HIIH BO BPeMsl MaJIOi BOJIbI.
OHH OT/IMYAIOTCS YMEHBIIEHHEM KPYIHOCTH HAHOCOB BBEPX 110 pa3pe3y: HIXKHSS YacTh Oce-
PE/IKOB CIIOXKEHA TPaBEJUCTIMH IIECKAMH, 3 BEPXHsI — MEJIKOANEBPHTOBLIMI HIIAMH, IIe
pa3sBHBAETCH BOJHAs PacTHTENbHOCTh. BHH3 MO TeYEHHIO KPYIHOCTH OCAJIKOB JIe/IbTOBBIX
PYKaBOB [POrPECCHBHO YMEHBINAETCA OT TOHKHX NECKOB B BEPXHEM TE€YEHHH PYKABOB [0
3aHJICHHBIX IIECKOB B YCTBSIX.

B npenienax ycTheBOro B3MOpPbs A€NLTOBbIE PYKaBa IPOJIOIKAIOTCS B BHJIE MOJBOIHBIX
nepeyrayOiaeHni pycia iaHoi oKono 20 KM M IHPHHOM 1-2 KM (Hanpumep, BOCTOUHBIH 1
3anafHbi Xeno6a MofaoMsHb ¢ MaKcHManbHbIMHA ray6unamu 8—10 m). Ocagxu NOIBORHBIX
pyceq — rilaBHbIM 00pa30M aJIeBPHTLL B 3aUJIEHHBIE TIECKH.

B ycresix 10ABOZIHBIX N0XKOMH KaK IPONOIKEHHS IeIbTOBLIX PYKABOB (DOPMHPYIOTCS ye-
TheBbie Oapsl ¢ riyOnHamMu 3—4 M 1 uHO# 10-20 KM, re HX PYCIIO pa3BeTBISICTCS W 3aTeM
TEpSAETCH B HaNpaBIeHHH MOPS. YKJIOHBI peyHoro ckioHa Gapa 0.1-0.9%., Mopckoro 0.8—
1.0%o. JTOHHBIE OCANIKW YCThEBBLIX GapOB MPeCTABIEHb! IMIABHBIM 00Pa3oM aleBPUTAMH I
TOHKHMH NIECKaMH, KOTOPbIE MPOrPECCHBHO YTOHBINAIOTCS B CTOPOHY MOPSI OT BEPIIAHbI Y-
TheBoro 6apa. Ha riybunax menee 5 M cpepuit nuameTp Hanocos coctasiseT 0.19-0.10 mM, Ha
ray6unax 1o 10 M conepxaunue anespuTa ypenmausaetcs 10 33-56%. Ha BuyTpenneii (pey-
HOM) CTOPOHE YCTheBbIX 6apoB OOHAPYXKHBAIOTCS OCTATKH PAKOBHH 9BPHraIMiAHOTO THNA,
Hanpumep Elphidium nakanokawaense-Ammonia beccarii. Ha BHemHe# (MOPcKoit) cropone
0apoB NPHCYTCTBYET GOJIbIIOE KOJIHIECTBO CTEHOrANANHBIX (hopamunudep (Brizalina stria-
tula-Ammonia annectens).

Ha o6umpHbIX MEJKOBOAHBIX MPOCTPAHCTBAX MEXKAY AENbTOBBIMH PYKABaMH B 3aCTOI-
HBIX 30HaX (POPMHUPYIOTCS MEKPYKaBHble 0TMeIH. BOIH3H OT yCThEB PYKABOB OHH CIIOXe-
HbI MEJIKOANIeBPUTOBLIMA HIAMH M 3aWJI€HHBIMHI aleBpUTaMH, cofiepxkamumu 1o 40-50%
TJIMHUCTBIX YaCTHI| H MeHee 5% TOHKHX NecKOB (Hanpumep, B [leHNOHIIA K IOTY OT pyKaBa
Mopaomsus). [lanexo oT ycTheB pyKaBOB MEKPYKABHbLIE OTMENH CIOKEHBI elte 6onee ToH-
KIM MaTepHaaoM, B OCHOBHOM afleBPUTAMHA M TIMHAMH, TJie COlepKaHue MecKa COCTABISAET
MmeHee 1%, a rimuH 10 50-63%. Ilo Mepe BbIABHXKEHHSI B MOPE NOBOJIHLIX NPOOMIKEHH il
AeNbTOBBIX PYKaBOB MEXPYKaBHbIE OTMENH Ha riyGunax Gojiee 5 M paspymatorcs. Brons
OeperoBoii 30HBI Ha OTMEJIAX MOCENSeTCS PACTHTENBHOCTh, FIABHLIM 06pa3oM Aegiceras
Cornicutalum, Acanthus ilicifolius, Kandelia candel, Phragmites communis. PactatensHocTh
COACHCTBYET NPOLECCAM CEIMMEHTAINN H YOLICTPSET MEPEXOj| OTMENEN B HAIBOTHOE COCTO-
staune. [locrenenno MeXpyKaBHbIe OTMENH TPAHC(OPMHEPYIOTCS B TOP(AHUCTbIE MAPILIA.

Oco6oe MecTo B (hopMHPOBaAHHH OCAZIOYHON TOMINH A€bThl UXYI3SIH 3aHAMAIOT HAHO-
Chbl NPIIMBHBIX HPOJIHBOB H 3CTyapHeB. 3/1eCh O]l ACHCTBHEM “IIPOYHCTKH" [THA PUIHBHbI-
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MH TeyeHHsIMHA opMHpyeTcs crenupuIecKas ocajoyHasl CACTEMa, COCTOosIIas U3 JOHHBIX
ocafikoB cOGCTBEHHO MPOJHBaA (IcTyapusi) U “IPUIMBHO-OTIMBHEIX fenbT . TlepBbie npen-
cTaB/ieHbl rpy0O3epHUCTBIM MaTepHanoM (rainbKa, rpaBdii) B IIMHAMHE; “NPHJIMBHO-OTIAB-
HbIE [eNBTHI”, HMelonHe GopMy paHaibHBIX MEeCUYaHbIX Tell, CIIOJKEeHbI ITIaBHBIM 00pa3om
XOPOILIO COPTHPOBAHHBIME CPETHIMH M TOHKHMH NecKaMu i rpasuem, Haubonee xapakrep-
Hble “OTNMBHBIE AeNbThI” HaxomsaTcs B paitone llanbanma, JTunguanannsanma, 1zsoma,
Tlonma u ®anmmIIa ¢ BHEIIHEH CTOPOHBI YCThsl XyMaHE H B ycThe SIMaHb. [Tecuanbie Tena
“IIpUIMBHBIX AeNbT” pacnpocTpaHeHbl B paiione Xaiicunma, II3snroyma, Cugaranina, [la-
ma, Csusyma u llla3an ¢ BHyTpeHHell CTOPOHBI YCThsl XyM3Hb.

Ocajiki HPoOJe/ILTbI — 3TO B OCHOBHOM TOHKO3€PHHCTBIl TEPPHIeHHbI MaTepHall, IIpu-
HECEHHbIli pEKaMH H B MEHBIIEl CTENeHH MOPEM, CHIbHO HAaChIIEHHbIA BOJIOH, C MHOTOYHC-
JIEHHBIMH OpraHHYeCKHMH OCTaTKaMH, CofiepXaHne KOTOpbIX cocrasiseT oT 6.2 1o 12.7%.
CoplepxaHie TSEKelIbIX MHHEPAIoB (IJIaBHBIM 00pa3oM, XOPHONEHUTDI, HWIBMEHAT, IHPKOH,
C/TIONA, TAMOHHT H fIP.) B OCAKaxX IPOeNbThi HeBbicokoe — He Gomee 0.5%. IlpucyrcTene
MOpCKHX (baliiil JOKa3bIBaeTCsl HATHIHEM PaKOBHH Ammonia annectens-Brizalina atratula.

B o6nactu mmpusoit 30-50 KM, BHe ycTheBoil o6macTi UXyn3sH, pacnpocTpaHeHbl HTH-
CTbl€ OTJIOXKEHHs, KOTOPbIE npo'mmsalo;rca mo ray6un 20-23 M. bl Ha MOPCKOM CKIIOHE
IENBTHI COfIEPKAT [eCUAHbIE H IPABEIHCThIe OTIOXEHHS B BUE PEMKTOBBIX MOrpeGeHHbIX
ten. Jlannbie HaGMIOfEHMIl MOKA3bLIBAKOT, YTO Ha BHEIIHEH rpaHHIEe ycTheBOW obnacTu
UKy3sH UMEETCsl MOCTOSHHOE BONLOeperopoe TeyeHHe, KOTOPOE MEPEHOCHT GOMBIIYIO
9JacTh TOHKHX PeYHBIX HAHOCOB [0 nonyocrpopa JIrowkoy [8]. 3o0Ha ToHKHX OcajiKOB TOCTE-
nenno pacmupsiercst 1o 100-130 kM u ray6un 40-50 M B 3anajiHOM HANPaBIEHHH BCIIEMCT-
BHE JIOTIOJIHMTEIBHOIO MOCTYIUICHHs] HAHOCOB H3 YCTheB pek MaosHipsan u LI3sHu3sH Ha
BOCTOYHOM nobepexne nonyocrposa Jliowxoy.

Hcropns pa3BuTHS JeNbThI

Henbra YUKyussiH, Kak 4 JelbThl MHOIMX PEK MHpa, pa3BHBalach Ha poHe perpeccHBHO-
TPAHCTPECCHBHOrO HHUKNa KonebaHuii ypoBHs MmupoBoro okeaHa Ha pyOexe IO3gHEr0O
nneiicronesa u ronounexa. Bo spems nociegnero omnefeHeHns (nmpumepHo 18 ThIC. 1.H.)
UKyl3sH BIIajjalia B MOpe B TOM MecTe, KOTOpoe cefiac HaXOfIATCA Ha BHEIIHEH CTOpOHe
KOHTHHEHTAILHOrO 1efb(da, Korga yposenb Obu1 Ha 100-130 M Hike cospementoro. lu-
poKoOe NpuOpeRHOe MPOCTPAHCTBO, ceiiyac NOKPhITOE OTIAOXKeHusAMH Uxyu3sH, 6bU10 TOT-
fia BOJNHHCTOM CYIIEH C XOJIMaMH, CIOXKEHHBIMH Me30-KaiHO30HCKHMH KPacHONBETHBIMHA
OT/IOXEHUAMH Ha KOpe BbIBeTpuBaHus. MeaHpHPYs Yepe3 9TO NpocTpaHcTBo, pexn Cuu-
356, Beiaan, Taruzsas, [yHusss u JIrocuxs Bpe3anu CBOH [[OJHHBLI B HEKOHCOJIMIHPOBAH-
HbIE OTIOXKEHHUs MOCTTIIALHAIBLHOrO M IPe/IeCTBYIONIErO MEPHONIOB, (POPMHPYsI IPEBHIOIO
pensTy UKy,

Ha panHeil cTajgu# HOCTITIALHAILHOTO NEpPHOfia, KOIfla YpOBeHb MOPsi GBICTPO MOJHHU-
MaJicsi, Geperopasi IMHEs NepeMenianach B CTOPOHY cyud. I¢dekT TpaHCrpeccHu IposiB-
AsCs Opesk/ie BCero B peuHbIX pyciax fensThl xyissH B opme noanopa co CTOpoHsl MO-
PsL M PErpeccHBHOM aKKyMYJISIUA HAHOCOB, PE3yJIbTaTOM KOTOPOM SBHIOCEH IOJHITHE PaB-
HHUHBI ¥ 3aII0JIHEHHE HAHOCAMHM JIOJIMHBI B HIDKHeM TevyeHuH CHIBsH H B enbTe IKynssaH.
HWccneposanns [13-15] noka3slBaroT, YTO BEPIIHHOM IpeBHEr0O acTyapus GbuIa HE IPOCTO
Geperosast THHUS MOPSI, 4 CJIOXKHO IIOCTPOEHHAA reoMOpGOJIOrHYecKasi 30Ha KOHIa rojoue-
HOBO# TpaHcrpeccuu. 3[iech MMeeTcss He TOJNBKO JpeBHss GeperoBasi THHHs, OTMEYeHHas
BOJIHOBBIMH 3PO3HOHHO-aKKYMYJISTHBHBIMH (hopMamu penbeda, HO Takke CBHIETENbCTBA
npefieNia paCHpoCTpaHeHHs: HHTPY3HH MOPCKHX BOJl B BHJI€ BOIHYTO#M IMHUH, pasfielIsiome
MOPCKHE H aJUTIOBHAJIbHBIE OTIOXeHHd. B TedeHme mepHoja rojoneHOBOH TPAHCTPECCHH
101 BJIMSHAEM MPHIHBOB B MOPCKOI'0 BOJHEHHS APeBHss fieibra UKyn3sn pa3pyinanach, a
Geperosast nuHus oTcTynana. Ha cragun 3aBeprienns TpaHCIPeccuH 5—6 ThIC. JI.H. YCTheBast
o6nacts YKyu3sH npeacrasisuia coboli oOMMPHBIH NPHIHBHBIA 3CTYapHii ¢ MHOXKECTBOM
KOPEHHbIX OCTPOBOB-OCTAHIIOB, I/ie (POPMHPOBANIACE GAPbePHO-JIArYHHbIE CHCTEMbI U3 HPO-
YKTOB pa3pyluenns Aenbrsl. JInuus, coepunsiionias L3suussn, Lzsamann, [lansn, lngao,
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Xyauny, Cunran u [laonssio, mpuGIH3UTENEHO COOTBETCTBYET GEPEroOBON JTHHHH MaKCH-
MAaJIbHOM CTaIHH TPAHCTPECCHHN.

[MpuunHoit popMUpOBaHUS COBPEMEHHOI enbThl UKYI35H CTala BO3MOXHOCTh AKKY-
MYJISILHA HAHOCOB Tpex riaBHbIX (Cunssan, Bainssan u [ynusss) u aByx mansix (JTiocnxs n
Tanu3sn) pek, BuajjaBuux B APeBHAN 3CTyapHii, B IepHOJ| 3aBepUICHHS NONOLEHOBOM TpaHc-
IPECCHH W OTHOCHTENBHON cTabunu3auuy ypoBHs okeana. Ot 6000 go 2500 n.1. B HCTOPHH
(opmupoBanus feabTE UXYIU3SH HACTYNII CBOEOOPA3HbIi ePeXOHbIN NEPHOA OT pa3py-
HIMTENBHBIX PErPECCHBHBIX MPOLECCOB BO BpeMsi GICTPOTO MOAbeMa YPOBHS OKeaHa K Tie-
PHOlY ME[IEHHOTO HAKOIJIEHHS allioBHA. B TeueHme 3TOro mepexogHoro mepmoya, mop
BJIHSIHHEM OCTATOYHOrO 3heKTa TpaHCrPecCHH, PeYHbIE HAHOCHI AKKYMY/IHPOBATHCH BbI-
e Tpejiesia MPOHAKHOBEHHS B PEKH NMPHIMBHLIX TeueHnil. B 310 Bpems 3HaumTeILHOIO
TPOJIBIKEHHS] PeYHbIX YCTHEB B CTOPOHY MOPS HE MPOMCXOHIO, H MOPCKOIl Kpail IeTbThI
OBII OTHOCHTENBHO CTaOHIIBLHBIM.

[TocTenennoe pasBuTHE KUTANCKOI MBAIH3ALMA # OcBOeHne Teppuropuy I0xHoro Kn-
Tasi BO BpeMsi AnHacTHil YuH u XaHb MpUBENTO K aHTPONOreHHOMY YCHIIEHHMIO 3pO3uH B Gac-
ceite peku CHI3SH, YBEMYEHHIO CTOKA HAHOCOB M HAYally NPOJIBIKEHHS AeNbThl IKy13sH
B I0XKHOM Hanpasnenuu. ITocne npapnenus puuacTuii Tad 1 COH MHTEHCHBHOCTD Pa3BHTHSI
AeNbThl Pe3K0 yBennuniack, Bo Bpems nuHactuit Mus u Yun cpegHeroioBas cKopocTh BbI-
ABHKEHHs JIe/IbTI B MOpe cocTaBiana okono 10 M. B Hacrosiniee Bpemsi oHa paBHseTCS
npubansuTensio 100 m/ropt. Takum 06pa3om, JOCTATOYHO OTYETIHBO BIIESAOTCS JiBe (ha-
3bI B PA3BUTHH NPOLECCOB JIeJbTO(OPMAPOBaHHS B yeThe UXKyI3siH: MepBast — AU TeNbHAS
paHHsis (pasa MEIIIEHHOTO pa3BUTHsA M BTOpas — (as3a GbICTPOro (GOpPMHPOBAHHS JIE/BThI B
nocnefiame 2.5 Thic. 1. Mexanusm (opMupoBanus AenbThl UKYN3aH CKIAALIBAJICA H3 TPEX
NPOIECCOB: NMEPBbIA — PA3BATHE PETHOHABLHBIX [IEJbTOBBIX KOHYCOB BBIHOCA B YCTHSIX PEK,
BIAJIaBUINX B APEBHUI 3CTyapuil; BTOPOH — JIOKallbHask AKKYMYJISILHS TEPPUTEHHOTO MaTe-
pHana BOKPYI KOPEHHBIX OCTAHIIOB W TPETHH — OObeJHHEHHE PErHOHANLHELIX JCTbT H MO-
HAJIHOKOB B CIIOHYIO TIOJIMI€HETHYECKYIO AJLTIOBHANIBHO-IE/IBTOBYIO PaBHHHY,

CoBpeMeHHbIE CKOPOCTH OCaIKOHAKOIUICHHS B fie/ibTe UKYI3sH BLICOKHE: 3a IEPHOJ Ha-
Gmopennit 1966-1971 rr. B paitone MoflaOMaHb HHTEHCHBHOCTD OCAJ{KOHAKOILJIEHUS! B YCTh-
AX pyKaBoB cocrasuia 6.9 cm/roj1, a Mopucree ycrbes — 1.1 cm/rog. Cpefasisi cCKOpoCTs ocaji-
KOHaKOIUIeHNs 3a BeCh Nepuoy| popmupoBanns fenbThl Yxkyizsu paena 0.2-0.3 cm/rop, uTo
HAMHOIO MEHBIIE COBPEMEHHBIX CKOPOCTEH HAKOIICHHS HAHOCOB B OT/EJIbHBIX paiOHAaX
AenbThl, IHTEHCHBHOCTE BBIJIBHJKEHHS [CIBTOBBIX PYKABOB TOXE JIOCTATOYHO BBICOKAS —
150-160 m/rop (Makcumansho 220 M/rog B ycThe MOIaoMaHb, I7ie B NepPHOJ| NaBOJKOB NpoO-
xoaut o 23.8% obuiero croka BOfibl B lenbTe). Bropocrenennbie pykaBa BbIIBHralOTCS
CPaBHHTEILHO MENIIEHHO: 55,6 M/rop 3a nepuop 1830-1883 rr.; 60.3 m/rop 3a 1883-1936 rr.
1 91-92 m/frox 3a 1936-1956 rr. (B cpegnem no 63.3 m/rox) y BaHunnina B okpecTHOCTAX
LI3maoMaHb Ha OCHOBE aHalM3a HABHTAIMOHHBIX KapT [8]. B Gymymem cnepyer oxumaTs
NPOJIOJIKEHAE 3alONHEHUSI HAHOCAMH 3CTYapHEB, BXOJISIIIHX B COCTaB YCThEBOH 06macTH
“KyU3siH, H pacIipeHne II0aan oT™MeNel. TH NPOLecchl B Cy4ae YCKOPEHHUs NOBbIIIe-
HHUs yPOBHS MHPOBOTO OKeaHa MOIYT YCHIIAThCS.
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GEOMORPHOLOGY AND LITHOLOGY OF ZHUJIANG RIVER DELTA (CHINA)
V.N. KOROTAYEV, V.N. MIKHAILOV, M.V. MIKHAILOVA, LI CONGXIAN
Summary

Geomorphology and history of the development of the Zhujiang River delta during the postglacial time are de-

scribed. Special attention is given to the lithologic structure of deltaic plain and distribution of recent sediments in
the deltaic distributaries and at mouth seashore (delta front and prodelta). Two stages of delta formation are revealed:
1 - long period of slow development, 2 — the late 2500 years of rapid development.



