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SEDIMENTATION IN LAKES WITHIN LOWER REACHES OF THE RIVER DANUBE (LITHOLOGICAL
AND GEOECOLOGICAL CHARACTERISTICS)

HaBepaeHi pe3ynbraTv KOMIMIEKCHMX AOCAIAXKEHb NpUayHaNCbKMX 03ep — Annyr Ta Kyrypnyi. [MokasaHi pe3ynbtaTtv AeTanbHOi
6aTUMETPUYHOT 3WOMKM 03ep. [aHa NiTonoriyHa xapakTepucT1Ka cydacHUX AOHHWX BigknagiB. [locnigKeHi 3MiHW BMICTy cyc-
NeH3inHOT pe4yoBMHM y BOJli B BECHSAHUMI Nepiod. OxapaKTepru3oBaHi Ce30HHI 3MiHW BMICTY 6iOreHHUX KOMMOHEHTIB B IOHHUX
BigKnagax.

Knro4oBi cioBa: npuayHancbKi o3epa, 6aTMMETPIS, AOHHI BiAKnaau, cycrneH3inHa pedyoBuHa, 6ioreHHi KOMMOHEHTH.

MpuBeaeHbl pesybTaThl KOMMIEKCHbIX UCCAefoBaHUin NpUAYHaNCKUX o3ep — Annyr u Kyrypnyi. NMokasaHbl pesynstaTthl ge-
TaNlbHOM GAaTUMETPUYECKON CbEMKM 03€ep. [laHa NMTONOrMYecKas XapaKTepucTMKa COBPEMEHHbIX A0HHbIX 0caaKoB. Mccneao-
BaHO M3MEHeHWe CoflepIKaHusa B3BECH B BOJIE B BECEHHWI Nepuoa. OxapaKTepr3oBaHbl CE30HHbIE U3MEHEHMUS COoAepHKaHNs
GMOreHHbIX KOMMOHEHTOB B IOHHbIX OCaKaXx.

KntoyeBbie cioBa: npuayHanckue osepa, 6aTMMETPUs, IOHHbIE OTJIOKEHNS, B3BECh, GUOr€HHbIE KOMMOHEHTI.

Integrated explorations results of Danube lakes — the Yalpug and Kugurluy lakes are presented. Results of the lakes detailed
bathymetric survey are discussed. Lithological characteristics of recent bottom sediments are given. Concentration alteration
of suspended matter in the water during spring time is studied. Seasonal variations of biogenic components concentration

in bottom sediments are characterized.

Keywords: Danube lakes, bathymetry, bottom sediments, suspended matter, biogenic components.

BBEAEHWME

Oszepa Annyr n Kyrypnyn 9Bnst0TCa €CTECTBEHHbI-
MW BOJOEMAaMMU, KOTOPble B HACTOsILLee BPeEMSI UC-
Nosb3ylOTCS B PEXMME BOAOXPAHUIIULL, B CUCTEME
«p. [lyHan — YepHoe mMope». YnpaBneHue BOAHbIM
peXMMOM 03€ep OCYLLECTBNAETCA 4Yepe3d CUCTemy
KaHanoB, CBSA3blBaloWMX BOAOEMbI ¢ p. [dyHaW,
Apyrumn BogoemMamum U HepHbIM MOpPEM.

03. dAnnyr umeet cybmepuauMoHasbHOE TMpo-
cTupaHue. Ha ceBepe, B panoHe . bonrpag B
Hero Bnagaet p. Annyr. B6an3un noc. KpuHMyHoe
OT NleBOro 6epera nNpoOTArMBAETCHA Koca CyO6lLin-
POTHOrO HanpaBieHUs, KoTopasi B4aeTcs B 03epo
Ha 2-2,5 KM. C tora 03epo orpaHM4MBaEeT UCKYC-
CTBEeHHas gamba, KoTopas OTAeNseT ero ot 03. Ky-
rYpAyn, UMetoLWero oKkpyriyto Gopmy v ruaposnoru-
YeCKM cBA3aHHOro ¢ p. [lyHan.

KomnneKcHoe n3yyeHne n KaptTupoBaHUe 03ep
HUXKHero TeyveHuss [dyHasa nposBegeHo B 2001-
2002 rr. B pamKax npoeKkrta EC-TACUC (WW/
SCRE1/N1) «[lpngyHanckue o3epa: yCTOMYMBOE
BOCCTaHOBJ/IEHWE W COXPaHEHWE €eCTeCTBEHHOIO
COCTOSIHUSI 9KOCUCTEM». ABTOpaMM COBMECTHO C
apyrumu cneumanmctamum OgeccKoro HauMoHals b-
HOro yHuBepcuteta W [yHaWCKOW rmapomMeTtob-
cepBaToOpUK OblIM  BbIMNOJIHEHbI 6aTUMeETpUYeC-
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Kasi U JINTONOrMYyecKass CbeMKM AHa 03. Annyr u
Kyrypnyn. Ha oTaenbHbIX CTaHUMAX MOHUTOPUHIa
NpoBeAeHbl CE30HHbIE WCCNEeA0BaHUA KoJinye-
CTBa W rpaHyN1OMeTPUYECKOro coctaBa B3BECU B
NPUAOHHOM W NOBEPXHOCTHOM C/IOSIX BO/bI, @ Tak-
K€ U3y4YeHbl Ce30HHble U3MEHEHUSA KoNn4ecTBa
OMOoreHHbIX KOMMNOHEHTOB (a3oTa, ¢pocdopa u op-
raHWYecKoro yrnepoa) B JOHHbIX OCagKax.

PAMOH PABOT, METOAbl M OBBEKT
MCCJIEAOBAHNA

batumeTpuyeckas cbemKka 03. Annyr n Kyrypayn
npoBeaeHa no npsmoyronbHon cetke 500x100 m
(B pamoHax KaHajioB, HACOCHbIX CTaHLWH,
JIOKaNbHbIX CTPYKTYp penbeda AHa CeTb U3Mepe-
HWW cryuanacb). 3XONOTUPOBAHWE BbINOMIHEHO
¢ MoTokatepa «Buxpb» axonotom LOWRANCE
— LCX-15 ¢ oaHOKaHanbHbIM M3ny4atenem ang
NPEecHOM BOAbl, @ Ha ME/IKOBOAbE W3MEpPEHUs
OCYLLECTBNIEHbI C MOTOPHOM JNIOAKWU 3XO0SIOTOM
LOWRANCE - X-24. B npegenax 03. Annyr 6b110
nponaeHo 74 3axonoTHbIX Npodunsa oblen npo-
TSAXEHHOCTbID 277 KM. Ha 2771 To4yke O6biu
BbIMOJIHEHbI ONpPeaeneHuns rMmybuHbl 3X0N0TOM, [0-
NONHUTENLHO Ha 601 To4Ke Obl1 NpoBeAeH Npo-
Mep rMyouH MEPHbLIM LIECTOM C NOAMNSATHUKOM MK
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PY4YHbIM JIOTOM (Ha CTaHUMsX 0T6opa AOHHbIX OT/0-
*KeHunn). B npepgenax 03. Kyrypnyi 6b1/10 NpornaeHo
27 3XONOTHbIX Npoduien oblier NPOTAXKEHHOC-
Tbto 192 KM. Ha 1924 To4Kax Obifiv BbIMOSIHEHbI
onpepeneHns rMyouHbl 3XONI0TOM, a TaKXe [0o-
NOMIHUTENbHO Ha 342 To4yKax — npomep ryouH
MEPHbIM LEeCTOM C MOAMSATHUKOM MAU PYYHbIM
IOTOM (CTaHUMKM OT6Opa [AOHHbIX OT/IOXEHWUN).
JononHUTENbHO NpoBefeHa CbeMKa 6eperoBou
NHUK 03. Kyrypnyn. 3amepbl KoopanHaT 6epero-
BOM JIMHUM, MO BO3MOXKHOCTH, BbINOSIHEHbI Yepes
Kaxable 30-50 m. lpoBeaeHo onpeaeneHme Ko-
opauvHaT nonoxeHus 6epera B 950 TouKax. Cnox-
HOCTb Bbl3Bajla HEOAHO3HAYHOCTb OnpeneneHus
NOJIOXXEHUA 6eperoBomn NMHUM Ha 3ab0/I04EHHbIX
M 3apOCLLMX PACTUTENIbHOCTbIO y4acTKax.
Onpo6oBaHWe JOHHbIX 0CAAKOB MPOBEAEHO MO
ceTke 500x500 M AHO4YEepnaTenem ¢ NaoWwaabio 3a-
xBaTa 0,1 M?, a Ha HEGONbLIWX MMYGUHAX — PYYHbIM
NPOB6OOTOOPHUKOM  AOHHbLIX 0caAakoB. [1pobbl
onucaHbl B NONEBbIX YC/IOBUSX, @ YacTb Npoob, xa-
paKTEPUIYIOLMUX IMTONTIOrMYECKUE TUMbI OCAKOB U
nons WX pacrnpoCcTpaHeHus, NpoaHaaM3npoBaHbl
B NabopaTtopun BOAHO-CMTOBbIM METOAOM FpaHy-
JIOMETPUYECKOI0O aHann3a, MenKoasneBpuToBas u
nenuTtoBble GpaKkUMK BblAeIEHbI MHOIOKPATHbIM
OTMy4yMBaHueM. B npegenax o03. Annyr OOHHblE
ocagKku onpo6oBaHbl Ha 608 cTaHuUMsAX NPO60OoT-
60pa no 73 cybWMPOTHLIM NPODUISAM, U3 HUX MO
63 cTaHUMAM BbIMOMHEH TPaHYOMETPUYECKUN
aHanus. B npegenax 03. Kyrypnyn JOHHbIE OCagKK
onucaHbl Ha 343 cTaHUMAX, U3 HUX MO0 41 cTaHLUKnK
npoBeAeH rpaHyoOMeTPUYECKNI aHanns npoo.
[ns onpepeneHns KOAMYecTBa M rpaHynome-
TPUYECKOro cocTaBa B3BELWEHHOMO BelllecTBa Ha
CTaHLUMAX MOHUTOPUHIA, 3aKPENNIEHHbIX HA aKkBa-
TOpWM 03ep NOCTOSHHbIMU BYSMHK, exeaeKaaHo B
BECEHHUW nepuog npoBeaeHo onpoboBaHue Mno-
BEPXHOCTHOrO M MPUOOHHOrO €fosi BOAbl. MOHMK-
TOPWHI BbIMO/HEH MO CEMW CTaHLUMAM — YETbIpe
Ha 03. Annyr 1 Tpu Ha 03. Kyrypnyn. lNMepwuopa oT-
6opa nNpob oxBaTbiBaja BpeMs OT Havyana BMycka
[IYyHAaMCKOW BOAbl Yepe3 KaHallbl B 03epa U [0
BblpaBHWBaHWS YPOBHEN BOAbI U NEPEKPLITUS Ka-
HanoB. MyTHOCTb OnpefeHa NyTeM BbICYLUMBaHUS
OTOUNLTPOBAHHOIO KOaryiMpoBaHHOro oOcajkKa.
[paHynoMeTpuyeCKMn cocTaB B3BECU onpeaeneH
NyTeM BbIAENEHNS TPAHYTOMETPUYECKUX PpaKL i
METOAOM OTMYYMBaAHUS U3 B-NUTPOBLIX NPO6 BOAbI
B CTauMOHapHoM nabopatopun OQecCcKoro Hauu-
OHanbHOro yHuBepcuteta. CtaHuun ana oTéopa
nNpo6 6blIM HaMedeHbl No Xo4y NpeanonaraeMoro
OCHOBHOIO HanpaBieHWs ABUKEHNSA BOAHbIX Macc
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B CTEPXXHEBOW 30HE NOTOKA, MPW 3arnoSIHEHUM 03.
Annyr n Kyrypnyn Boaon M3 KaHaflioB M OCHOBHbIX
pekK.

CopepaHue 6MOreHHbIX KOMMOHEHTOB onpea-
efleHo B [AOHHbIX ocagKkax 03. Annyr, Kyrypnyn,
Karyn, Kotnabyx, Kutan B xoae exemecs4yHoro
MOHWTOPWUHIa B BECEHHE-NTIETHE-OCEHHMI Nepuoa.
Mpo6bl 0T6MpPann ¢ NOBEPXHOCTHOIO CNOS AOHHbIX
otioxeHun (MHtepBan 0-5 cm). CopgeprkaHue
M GOpMbl HaxoXAeHWs yrnepoaa onpeaeneHsbl
METOAOM aBTOMaTM4YeCcKoro KoslopumeTpuyec-
KOro TUTpOBaHWA Mo Benu4nHe pH (npenen 4yes-
ctButenbHoctv — 0,01 r), opraHM4Yeckumn yrne-
poa onpeneneH nocne nuponmsa npu 500° C,
KapOoHaTHbIM yrnepoa — no pa3HOCTU pesynbTa-
ToB nuponu3sa npun 900° C n 500° C. CoaepraHue
asoTa onpegeneHo MeToaoM B3auMMOAENCTBUSA
MOHA aMMOHUS C LLENOYHbIM PAcTBOPOM PTYTHO-
MOAMCTOro Kanams ¢ o6pa3oBaHMEM HeEpPaACTBOPU-
MO0 MOAMUCTOro MepKyp-aMmoHusg. OnpeaenexHune
coagepxanua docdhdopa MpoBOAMSIOCE METOAO0M
MWHepanusaumm NyTeM pasfnoxeHus opraHuyec-
KOW 4aCTW [OHHbIX OCaJKOB CMECbIO CEPHOMN M
XJIOPHOW KUCNOT.

PE3Y/NbTATbI 1 X AHAJTN3
PesynbTaTbl G6aTUMETPUYECKON CbEMKU 03ep
nokasanu crnegyrouiee.

Mnowaab 03. Annyr coctaBnsetr 142 Km2.
MaKcrMManbHble 3HayYeHus T[Ny6uHbl OTMEYEHDI
loro-sanagHee c. Koca mn pocturatiotr 5,3 m (BO
BPEMS MOJIEBbLIX PaboT cpeaHMn YyPOBEHb 03epa
coctaBnsn 2,43 m B 6anTUIUCKOM CUCTEME BbICOT).
LeHTpanbHas, Haubonee MoOrpyeHHas 4acTb
03epa 06pas3yeT MepuanOoHaNbHYI0 KOTIOBWHY C
rnybuHamu 6osiee 5 M, KoTopas NpoTarMBaeTcs
C ceBepa Ha tor Ha 4 KM, ¢ 3anaja Ha BOCTOK Ha
1,5 KM. [JaHHasa CTpyKTypa AHa BMOJIHE COOTBET-
CTBYET MMEILWMMCA MPeACcTaBNEHUSIM O pefbe-
e aHa o3epa. B 10KHOM 4YacTu o03epa (toXKHee
c. O3epHoe) BbIsiBNEHa oTpuLaTeNnbHas CTPYKTypa,
He yKNafblBalolascs B UMetoLLMecs paHee npea-
cTaBneHus o penbede gHa o3epa. CpeaHue 3Ha-
YeHus rMyOuHbl 03epa cocTaBnaoT 3,3 m [2].

O6uas nnowaab 03. Kyrypnyin — 84 km?. Cpeg-
HWEe 3HayeHus yOMHbl 03epa MO MNOSYYEHHbIM
JaHHbIM cocTaBnsAloT 2,0 M, MaKCMMalibHble 3HaYe-
HUSA rNy6uHbl 03epa — 2,6 M. LleHTpanbHas 4yacTb
03epa npeacrtaBnsieT co60M MNOCKY KOTNOBUHY C
IBYyMSI cy6bMepUaANOHaNbHbIMW MOAHATUAMM OHA B
3anagHom 1 BOCTOYHOM YacTsx o3epa. B BOCToOUHOM
YyacTu o3epa fAaHHas MopdOCTPYKTypa AHa NposiB-
NsieTcsa B BUAe rpsibl OCTPOBOB M oTMenen [2].
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JlnTonornyeckue nccnenoBaHms COBPEMEHHbLIX
OOHHbIX OTNIOXEHUW O03ep [MOoKasanu cremyto-
ee.

[OoHHbIe OTNIoXeHUs 03. Annyr npeactaB/ieHbl
LWUMPOKMM CMEKTPOM: OT [AETPUTOBbLIX paKyLl-
HMKOB,  KPYMHO- W pPa3HO3EPHUCTbIX MECKOB
(peoKo € MenKMM raneyHMKOM) OO0 CMeLlaHHbIX
aneBponeNnToBbLIX WIOB, B pPa3HOM CTEMNEHMU
HacCbIWEHHbIX PaKOBWHHBLIM LAETPUTOM. [JOHHbIE
OCafK1 U3MEHSIOT CBOO OKPACKY OT TEMHO-CEPOTO,
YepHOro LiBETa [0 XenToBaTo-CepPoro, OXpUCToro
LBeTa. HYacto Ha NOBEPXHOCTU AOHHbLIX OCaKOB
HabnogaeTcsd C/IOM HaufKa MOLLHOCTbIO 10 5 ¢Mm
UOKOM TEKYYEN KOHCUCTEHLMU, MOBEPXHOCTb KO-
TOPOro NOKpbITa NMOO MNIEHKOW YepHOro uBeTa,
IMBO KoarynMpoBaHHOW MPUCHINKON XenToBaTo-
KOPUYHEBOrO LBETA.

bonblylo 4YacTb nfowWaaM o3epa 3aHuUMatoT
YyepHble XUAKME aneBpo-nenToBbie U NEUTOBLIE
WNbl C U3MEHYUBBLIM, MO MJOWaan, CoAeprKaHu-
€M paKoBWH MonntockoB (puc. 1). Konnyectso
PaKOBMHHOM COCTaBASOLLIEN B OCajlKax U3MEHS-
€TCH OT €AMHUYHbIX PaKOBUH (B Wnax LLeHTpasb-
HOM 4YacTu o03epa) Ao 20-30 % B OTNOXMKEHMUSX,
pacnonoxeHHbIx 6/nXxKe K 6eperam. Ha oTaeNbHbIX
NnonsiX Pes3KOo MOBbLIWAETCH COAepXaHWe pakKo-
BMHHOro Matepuwana, B pesysbrate 4yero AHO Ha
HEKOTOPLIX y4YacTKax 03epa CNOXEHO pPaKyLIHU-
KaMW C pasfiIMyHOM CTeNeHblo 3auneHud. Takue
nons O0O6bIYHO OrpaHU4YMBalOT MNONA pPa3BUTUA
aneBporecyaHblX OTNIOXEHUN — B6NnKe K 6epe-
ram v B6113u Kocbl. B 06LiemM, KONMYECTBO pPaKo-
BMHHOIo MaTtepuana yBe/iMynBaeTcd B Harnpase-
HWUKW JaMObl Ha IOr.

AneBponecyaHble OTIOXEHNAPACNPOCTPAHEHDI
Y3KOW MOJIOCOW napannesibHO 6eperoBon NUHUN.
OHKM 06bIYHO MNJIOXO COPTMPOBAHbI W coaepxKat
NPUMECH PAKOBUHHOIO U PacCTUTENIbHOIO AeTpUTa,
MHOrga CWIbHO 3auneHbl nenutom. lMonoca nec-
KOB 3Ha4MUTENIbHO paclIMpPSeTCs B paniOHe KOChI,
KoTopas n o6pa3oBaHa BCNeACTBUE aKKYMYNAL MK
NCaMMMUTOBbLIX OTIOXEHWN.

C ceBepa Ha tor (0T BnaaeHus p. Annyr u B cTo-
pPOHY AamM0bbl) B Unax yBeMYMBAETCHA COAEPKaHMe
aneBpUTOBbLIX KOMMOHEHTOB. B BEpXoBbsAX 03epa
WNbl NpeacTaB/ieHbl MOYTU YUCTbIMU METUTOBLIMMU
pa3HOCTAMMU.

[MpaBbl Geper o3epa Ha HEKOTOPLIX y4acT-
Kax aBJigeTcd abpa3noHHbIM, 6arogaps 4emy B
NPUBPENKHBIX OCafKax BCTpeyatlTcd 06JIOMKHK MNo-
poJ, cnaratoumnx 6epera.

YcnoBus ocagKoHaKOMIeHus, 3a UCKITIOYEHNEM
NPUBPEKHBIX 30H, XapaKTepU3yTcs BOCCTaHOBMU-
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Puc. 1. Jlutonornyeckass cxema [OHHbIX OT/IOXEHWUN
03. dnnyr

1— PaKyWHWKN UTUCTBIE; 2 — NEeCKN MESTKO3EPHUCTbIE U Nec-
KM MENKO3EePHUCTbIE aneBpUTUCTbIE; 3 — W/bl MENTKOMNECYaHO-
aneBpuTOBbIE; 4 — Wbl MENKOANEBPUTOBbIE PAKOBUHHbIE;
5 — vnbl NENNTO-MENKOoaneBpUTOBbIE PAKOBUHHbIE; 6 — Wbl
ME/NIKO aneBpuUTOBbIE; 7 — Wbl MeNIKoaNeBpPONennToBbIE;
8 — Wbl NennToBble

TeNbHOW 06CTaHOBKOW. B npuaoHHOM croe npo-
SIBNSieTCA HeOCTaTOK KMCopoAa, YTO NMPUBOAMT K
YyacTblM «3aMopam», 0OCOBEHHO B NETHUI Nepuoa.
HKvBble MOIIOCKM BCTPEYaloTCs Ha OTAeNbHbIX
nosx.
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[oHHble oTnoXeHusa 03. Kyrypnyn npevmylie-
CTBEHHO CJ/IOXEHbI MeSIKoaneBponeamToBbIMU U
NennMTo-MeNKoaNeBPUTOBLIM UTaMM C Pa3/IMYHbIM
KOJIMYECTBOM  pPaKOBWMHHOrO MaTepuana (OT
€AMHUYHbIX pakoBuH 10 30% wn 6onee) [3]. B pa-
MOHax MONOXWUTENbHbIX ¢opM penbeda [AHa,
BO6/IM3M OCTPOBOB M Ha MPUOPENKHbIX Yy4acT-
Kax Ha He3HayuTeNbHbIX [MyOGMHaX B 30HEe Aen-
CTBUSA BETPOBLIX BOSIH GOPMUPYIOTCA KPYMHO- U
MEJIKO3EPHUCTbIE MECKU, KPYMHblIE alleBpPUThl U
KpYynHOANIEBPUTOBLIE WIbl, HA OTAE/NbHbLIX y4acT-
KaXx — pPaKOBWHHbIE Wbl U PaKyWHUKKU. B npwu-
OpPEKHON 30HE [OOHHblE OTNOXEHWS obBoralleHbl
oCTaTKkaMu pacTUTESIbHOCTH.

PacnpeneneHve JIMTONOMMYECKUX TUMOB [OOH-
HbIX 0CaAKoB 03. Kyrypnymn cBa3aHO ¢ 0cCO6eHHOC-
TAMU penbeda fHa 03epa U ero ruapogMHaMmmnyec-
KUM PEXMMOM.

B rpaHy/JlOMETPUYECKOM CMEKTPE B [AOHHbIX
OT/IOXKEHUSX 03epa npeobnajaloT MNeuToBblie U
MeJIKkoaneBpuToBble ¢pakumun. Mo Bcen nnouwa-
AV 03epa K HUM B Pas/iMyHbIX KOMMYeCcTBax Mpu-
MellnBatloTcss OUOoreHHble nceduToBble pakK-
LMW, CNOXEHHbIE pPaKOBMHaAMM MOJITIOCKOB W
PaKOBUHHbIM [ETPMTOM, a Ha MNOBbIWEHHbIX
y4yacTkax penbeda KpynHoaleBpUTOBLIE U

. CYYKOB, B.U. MEAUHEL

MeNlKonec4yaHble TeppureHHole ¢pakuunun. Taxkue
nocTerneHHble rnepexoabl ¢ npeobsiagaHuem 6u-
OFeHHOro, MMHUCTOrO WM TEPPUrEeHHOro Belle-
CTBa [aloT pa3Hoobpasne JIUTONOrMYECKUX TU-
NoB [OHHbIX OcaAKkoB. Cpean OTNOXEHUS 03epa
BblAefeHo 11 TUNOB AOHHbIX OTIOXKEHUN (pUC. 2).

MoYTK HE3auNEeHHbIE XOPOLLO COPTUPOBAHHbIE
PaKylWHWKKU N PaKOBUHHbBIM AETPUT BCTpeEYatoTCs
Ha [ABYX HEBOMNbLUMX y4acTKax Ha rnybuHax 1,6—
1,9 M — mexay o-eamMu Kpyrbih u lecyaHbin
M Ha NpPUOpPErKHOM y4yacTke Bo3se o. CKyHAa Ha
tore o3epa. OT 3TUX ABYX Y4aCTKOB Ha ryGuHax
1,7-2,2 m npoctupaloTca HebonblLuMe Noas nio-
XO COPTUPOBAHHbLIX PaKyLWHWKOB C MNPUMECHIO
aneBpuTa M nenuTa, a MHOrAa W necka. Takue
OT/IOXKEHUS BCTPeYyaloTCs TaKXe B MpUOPErKHOM
yactu o0-Ba LUKenbka Ha rmybuHax 1,6-—1,85 m
M Ha rybuHe 2,1 M Ha tore 601bWOro nons
PAKOBUHHbBIX M KPYNMHO3EPHUCTbIX TEPPUrEeHHbIX
OTJIOXXEHUM, PacnooXKEHHbIX BO3e 0-Ba Ucnap-
TMua. lMpumecn necyaHbiX KOMMOHEHTOB 3[€eCb
NPUypoYeHbl K MENKOBOAHOM 30HE OCTPOBOB.
Mo mepe yaaneHus oT 0-BoB LLUKkenbKa, Kpyrnbiv
M [lecyaHbln pPaKyWHWKU CMEHHAIOTCA MJIOXO
COPTUPOBAHHLIMW PAKOBUHHbIMWU WNamu. bonb-
LIo€e noJsie aneBpUTOBbIX PAaKOBMHHbLIX WI0B pac-
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Puc. 2. Jlutonornyeckas cxema AOHHbIX OTNOXeHUM 03. Kyrypnyn

1 — PaKYyWHUKNK; 2 — PaKyWHUKKN C NPUMECBLIO aneBpUTa U NennTa, 3 — PaKywWHWKKN C NMpUMeChIo NnennTa, anesputa U
NneckKa; 4 — wnbl NneanToBble, PAaKOBUHHBLIE C NMPUMECLIO MEJIKOIro aseBpUTa; 5 — wnbl aneBpuUToBbLIE, PAaKOBUHHBLIE C MPpKU-
MeCblo NnenunTa; 6 — unbl MenKoaneBponennMToBble, MHOrga C NPUMeECHIO pPaKyLlln; 7 — wvnbl KPpynHoaneBpuToBbIE, C NMPU-
MeCbl0 MENTKO3EPHUCTOro NneckKa, nesnta U paxyllu; 8 — KPynHble aneBpuUTbl C NPUMECHLIO NeENNTa U PaKyLlu; 9 — necku
MENKO3EPHUCTbIE, alEBPUTUCTLIE; 10 — necku MEJNTKO3EPHUCTbIE C MPUMECBLIO KPYMHOIro aneBpuUTa U paKyLliu; 11 — necku

KPYMHO- N Pa3HO3EPHNUCTbIE C PAKOBUHHbLIM AETPUTOM
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OCA1IKOHAKOIJIEHME B O3EPAX HUXXHEIO TEYEHUA PEKU AYHAM...

MOIOXKEHO lOXKHEE N BOCTOYHEE 0-Ba McnapTtuua.

Ha ocrtanbHOM nnowann o3epa pPaKOBUHHbIN
MaTepuan CoaepKUTCH B HEOONbLIMX KONMYeCcTBax
— B BU€E eAWHUYHbIX PAKOBWH UKW MPUMECEN K
WNUCTOMY UM NMecYaHoMy MaTepuany.

K unam, Kpome pakyliu, Ha OTAeNbHbIX ydYacT-
Kax MpuMMELIMBAETCA KpPYyrnHOa/liEBPUTOBbLIN ¢
necyaHoln Martepuan. YucTble Necku B npea-
enax 03epa He BCTpeYalTcsd, HO Ha tore osepa
B NPUMOPEXHON YacTn Ha rnybuHe 1,2 M 1 BO3-
ne o-Ba llecyaHbl Ha rMybuHe 2 M BCTPEYEHDI
pPa3HO3EPHUCTbIE MECKU C PaKOBUHHBLIM AETPU-
TOoM. X popmHnpoBaHme, BEPOATHO, 0OYCIIOBIEHO
WHTEHCUBHOW COPTMPOBKOM OCA[04YHOIo Matepu-
ana nofj AeWCTBMEM BETPOBbLIX BOJTH.

MenKo3epHUCTBIE MECKU C MPUMECHIO KPYNMHOIro
aneBpuTa M paKoBMH OTMEYaloTCq B panoHe 0-Ba
UcnapTtuua Ha rnybuHe 1,8 M, a MENKO3EPHUCTbIE
a/ieBPUTUCTbIE MECKN — B NMPUOBPEXHON YacTh Ha
lore o3epa Ha mybuHe 1,2—-1,3 m. BeposaTHo, oT-
CYyTCTBUE CPefr OMUCaHHbLIX OTIOXEHWM YUCTbIX
NECKOB OOBLACHAETCA TeM, 4YTO B MNPUOBPENKHbLIX
y4yacTKax Ha rnybuHax meHee 0,5-0,7 M ocaaku
He onpo6oBanCb M3-3a UHTEHCMBHOIO Pa3BUTUSA
pPacTUTENbHOCTU Ha 3TUX y4acTKax.

o3 nmyr

Oseproe

Kpome Toro, KOHLEHTpaLnsa KPYNMHO3EPHUCTbIX
TeppUreHHbix dpaKumnii HabnogaetTcd B611M3M 0-Ba
Mcnaptvua v Ha tor oT Hero. 3aecb Ha rmybuHe
1,9-2 M HaKananMBaloTCs CPeaHECOPTUPOBAHHbIE
KPYMHbI€ a/IEBPUTbI CMPUMECHIO MEeNUTa U paKyLm n
NI0OXOCOPTUPOBAHHbIE KPYNMHOANEBPUTOBLIE UIlbl C
NPUMECHIO MEJTKO3EPHUCTOrO NecKa, NennTa 1 pa-
KYLIW. STU OTNIOXKEHUS BMECTE C MESTKO3EPHUCTLIMMU
necKkamu, aIeBPUTOBbIMU PAKOBUHHbBIMW UTaMU U
3aueHHbIMW paKyllHWKamMu panoHa o-Ba Mcnap-
TULa 06pa3ytoT 60/bLIOE MoJSie KPYNMHO3EPHUCTbIX
TEPPUTEHHbIX N PAKOBMHHbIX OTNOXEHUN BOIN3N
0-Ba McnapTtuua v Ha tor OT Hero.

OcTtanbHyto nowagb o3epa 3aHUMAlOT NeanuT-
MenKoaneBpUTOBbIE WUibl, MHOIAA C NPUMECHIO pa-
KyLLW.

AHanuns copep:xaHus B3BECU B MPUIOHHOM U
NMOBEPXHOCTHOM CNOSIX BOAbl MO CTaHUMAM MOHM-
TOpWHIa Nokasan cneaytouiee (puc. 3).

B Bogax 03ep B nepuoj naBofKa npeobnajga-
0T 4YacTuLbl MENKO- U KPyrnHOaneBpUTOBOW pas-
MEPHOCTH (pUc. 4).

Ha ructorpammax M3mMeHeHWss MyTHOCTW BOfbl
(puc. B) npuBeaeHbl JaHHble And pasHblX Nepuo-
OB 3arnoJsiHEHUS 03ep.

o3. Kyrypnmyi

\
————

—— i -

9

o-8 CTpenKa

Puc. 3. CtaHumn exxegeKagHoro MOHUTOPUHIa COAEPIKaHUSA B3BECU B NPUAOHHBIX M MOBEPXHOCTHbLIX BOAAX B Be-

CEHHWI Nepunog Ha 03. Annyr n Kyrypaywm
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Puc. 4. paHyNOMETPHUYECKNI COCTaB B3BECH B MPUAOHHbIX U

CEHHWM Nepuroa)

PacnpegenceHWe MyTHOCTH BOgbl B O3, HnmyT,
Kyrypny# (1112 anpenn 2001 r.)

0 momepu socms
B ey commn moms

My THOCTE, RN

YaH4  Kug17
Homepa cTaHuyui

Yak3 Yaka

Kug-19  Kugai

NOBEPXHOCTHbIX Bodax B 03. Annyr n Kyrypnyn (Be-

PacnpegeneHWe MyTHOCTH BOgbl B 03. ANMYT,
Kyrypnyi {29-30 anpenna 2001 r.)

]

304

404

304

My THOCTE, MmN

¥aka a4 YaHg Kug-19 Rug-21

Homepa cTaHuui

PacnpegeneHue MYTHOCTH Bogbl B 03, ANnyT,

Kyrypnyia (104

1 man 2001r.)
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Yal-9 Yaki14

Kug-17

Kug-19  Kug-2d

Homepa craHyui

Puc. 5. [McTorpamMmMbl UI3BMEHEHMS MYTHOCTH MOBEPXHOCTHbLIX U NMPUAOHHbLIX BOJ B BECEHHWUIA NMEPUOL B 03. AnNnyr 1

Kyrypny#

Hanbonbline 3Ha4yeHna MyTHOCTM anga 03. Ky-
rypaiyu npuxogdatca Ha Hadano anpens (Bpems
aKTMBHOIO 3arnofiHeHuss o3ep). MyTHOCTb BO/bl
B NPWAOHHOM c/ioe BOAbl NPUMEPHO B ABa pasa
npeBbllaeT 3Ha4eHUsi MYTHOCTU Yy MOBEPXHOCTH.
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MpK 3TOM KaK B NMOBEPXHOCTHOM, TaK U B NpWUAO-
HHOM cfloe BO[ibl NMPOWUCXOAUT 3arpybneHune rpa-
HYJIOMETPUYECKOro CocTaBa 3a CYET YBEeIMYEeHUs
J0/IN YaCTUL, KPyNHOANEeBPUTOBOM PasMeEpPHOCTHU.
B TeueHne anpens B ceBepHOM HarnpaBfieHWu OT
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OCA1IKOHAKOIJIEHME B O3EPAX HUXXHEIO TEYEHUA PEKU AYHAM...

KaHanoB A0 AamMO6bl MYTHOCTb MOCTEMEHHO CHMU-
aetcs. B mae B 03. Kyrypnyn HacTynaet obuiee
BblpaBHMBaAHME MYTHOCTM KaK Mo naowaau, Tak
W MO pas3pesy BOAHOW TOMLN. YMEHbLIAETCA pas-
HULUA MeXOy MYTHOCTbIO MOBEPXHOCTHOIO U MpHU-
[OHHOro rOpM30HTOB. B KOHUE anpens — mae
OCHOBHbIM KOMMOHEHTOM B3Becu 03. Kyrypnyn
ABNAIOTCA YaCTULbl KPYMHOMENUTOBOMW pa3mep-
HOCTH, a YacTuLbl 6oNee KPynHoro pasmepa mme-
0T NOAYMHEHHOE 3Ha4YeHume.

B 03. Annyr B anpene B ceBepHOM Hanpase-
HWUM NO NPOCTUPAHUIO 03epa HaboJaeTcd nocre-
NneHHoe yBesin4YeHne MYTHOCTM BoAbl. [1py 3TOM
60/bllUNe 3Ha4YeHUs MYTHOCTU XapaKTepHbl 1§
NPUOOHHOIO ropM30HTa BoAbl. B cepeanHe anpe-
/1 B CEBEPHON YacTn o3epa (MecTo BnajaeHus p.
Annyr) oTmMevyaeTcs 3arpybsieHMe rpaHyIOMeTpuU-
YeCKOro coctaBa B3BECU 3a CYET KpyrnHoanes-
pUTOBON ppaKLMK KaK B MOBEPXHOCTHOM, TaK 1 B
NPUAOHHOM rOPU30HTaxX BOAHOW ToNwK. [danee Ha
lor B Npo6ax NOBEPXHOCTHOIrO FOPU30HTa Npeoo6-
NlafaloT YacTULbl KPYNMHOMENINTOBOW pa3MepHOocC-
TW, B TO BPEMS KaK B NPUAOHHOM rOpPMU30HTE BOAbI
yBennyMBaeTcs Aons 6onee KpynHow no pasamepy
MeNIKoaneBpUToBOM dpaKLmnm, YHTO COOTBETCTBYET
HOpMaJibHOMY MpoLeccy ocafKoHaKonneHusd. B
KOHLe anpens — Mae oTMevyaeTcs obliee yMeHb-
LEeHMe 00K aNleBPUTOBbLIX dpaKLMn U JOMUHUPO-
BaHMe 4YacTuL, KPynHONeanToBon pasMepHocTu. B
Mae MPoUCXOAUT Pe3Koe yBelnyeHWe 3HayYeHun
MYTHOCTW BOJbl, 0CO6EHHO A1 MPUAOHHOIO ropu-
30HTa.

NcecnegoBaHns GUOreHHbIX KOMIMOHEHTOB

[OHHbIX OcajKoB (a30Ta, docdopa U opaHuyec-
KOro yrnepoga) nokasanu, 4To B 03. Annyr mMak-
CUMalbHOE cofepyaHne 6MOreHHbIX BELECTB Ha
CTaHUMSX MOHWTOPUHra HabngaeTcsa B BepXo-
BbSX 03epa, rae Brnagaet p. Annyr (Bo3ne r. bon-
rpajl) B MapTe U B MeHbLLEN CTENEHU B UIOHE. B 03.
Kyrypnyn makcrMmanbHble CoAepKaHMUa OTMEYEHDI
B LLEHTpanbHOM ero 4acTu.

Ce30HHble UccneaoBaHMa GUOreHHbIX BELLECTB
B [OHHbIX OT/IOXEHUAX O3€p MOKas3anu crnepylo-
Lee.

B BepxoBbsax 03. Annyr MakcMmanbHoe coaep-
}aHue 6uoreHoB Habnwgaetcs B UioHe. UcKnto-
YyeHWe COCTaBJIIET a30T (cpeaHee cofepxaHue
1,4-1,9 r/Kr), AN KOTOPOro B UIOHE TaKe Ha-
O6ntofaeTca MOBbLIWEHWE COoAepXKaHWsd, HO MaK-
CUMYM MpuxoauTcsa Ha MapT (2,7-4,2 r/Kr), 4to
MOXET OblTb CBA3aHO C MJoWaAHbIM CMbIBOM
HUTpaTCodepXKallMX BELWECTB C Nojen Bo BpeMS
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naBogKa. KonnyectBo pocdopa 34echb NOCTENEH-
HO YMEeHblLAeTca ¢ MapTa no mau (B mapte 0,85—
0,95 r/kr, B anpene 0,78-0,82 r/kr, B mae 0,65—-
0,71 r/Kr), B UtOHEe ero cofieprkaHne noBblLLAeTCs
no 0,68-0,82 r/kr, a B 1lOe U aBrycte onsTb
HayMHaeT cHuxatbea (0,62-0,71 r/kr). Coaep-
YKaHWe opraHU4ecKoro yrnepoaa B AOHHbIX OT10-
KEHUSX BEPXOBbEB Annyra coctasaseT oT 1,2 Ao
1,7 r/Kr, B 3aBUCUMOCTU OT BPEMEHU rojla OHO He
UCNbITAaeT 60MbLINX U3MEHEHUN, NULLb HE3HAYK-
TefIbHO YMEHbLLAETCA ¢ MapTa No Manl 1 yBeNyK-
BaeTCs B UIOHE.

B ueHTpanbHOM YacTn 03. Annyr, IoXKHee Kochl
cofleprKaHne OMOreHHbIX BELWECTB B AOHHbIX
oCajlkax 3Ha4yuTeNlbHO MeHblle, YeM B OocaaKax
BepxoBbs 03epa. KoHLeHTpauusa Bcex 6MoreHoB
[loCTUraeT CBOEro MWKa 30eCb TaKXKe B MIOHe.
KoHueHTpaums al3oTa B MapTe, Mae M aBrycre
coctaBnsget 0,3-0,45 r/Kr, B anpene n uone —
1,6-1,7 r/Kkr, a B noHe gocturaet 2,5 r/kr. Co-
aepxaHue ¢ocodopa B [OOHHbIX OTIOXKEHUAX B
MapTe, mae u aBrycte cocrasnser 0,13-0,25
r/Kr, @ B anpene, UoHe U Uione 3Ha4yuTelbHO He
OT/IM4YaeTCs No CPaBHEHMIO C BEPXOBbAMM 03epa U
nocturaet 0,7-0,8 r/kr. MakcumMmym coaep:aHus
OpraHM4yecKoro yrnepoja 3[ecb TaKXe NPUXOoauT-
cs Ha noHb — 0,4 r/Kr.

Ha tore 03. dnnyr B panoHe gambbl KOHLUEHTpa-
LMS OMOTrEHHbIX BELWECTB B AOHHbIX OTIOXEHUSAX
cornocTaBMMa C ocagkaMun BepxoBbsl o3epa. Co-
[leprKaHne asoTa 34ecb OOCTUraeT MaKcumalib-
HOro 3Ha4vyeHuns B Mae (2,6 r/Kr), a MUHUManbHO-
ro — B utone (0,9 r/kr), ana dochopa MaKCUMyM
npuxoantcs Ha anpenb (0,85 r/Kr), cogepraHue
OpraHM4yecKoro yrinepoja 34ecb Pe3Knx CE30HHbIX
M3MEHEHMN He nposaBnsder M coctaBnsgetr 0,6-
1,1 r/Kr.

B AOHHbIX oTnoxeHusax 03. Kyrypnyn coaepa-
HWe a30Ta USMEHSETCH B LUMPOKKX Nnpeaenax (0,2—
5,0 r/Kr), MakcuManbHble cogepxaHusa GUKCHUPY-
OTCS B LIEHTPasibHOM M CEBEPHOM YacTsx 03epa, a
MWHUMaJsibHble — B IOXHOM (panoH KaHana CKyH-
na). PacnpeneneHne opraHM4ecKoro yrinepojaa Bo
MHOIOM CXO[HO C pacrnpeneneHmem a3oTta, HO ero
KOHUEHTpauns 3Ha4yuTeNbHO BbIlLE, YEM B OT/0-
eHuax o3. dnnyr (0,88-5,1 r/kr). CoaepraHue
docdopa B AOHHbIX OTNOXKEHMSX 03. Kyrypayn co-
NOCTaBUMO C TaKOBbIM 03. Annyr. MakcuMmMmanbHoe
coaepxanue docdopa B TeHeHUU BCero nepuoaa
HabnoaeHnss oTMeYaluCb JnLlb B LIEeHTPallbHOM
yacTtu o3epa.
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OBCYXOEHUE PE3YJILTATOB N BbIBOAbI
AHanu3 u o0606lLLeHne NoJly4eHHOro pakTU4YecKo-
ro maTepuvasa MO3BOMMAU BbISBUTb chegyloume
3aKOHOMEPHOCTH.

M3ydeHune penbeda 03ep noKasasno Hannvune B
03. Annyr ABYX KOT/IOBMH, UMEIOLLMX CyOMEePUInO0-
Ha/bHOE NMPOCTUPAHUE: LUMPOKOKW U MPOTAKEHHON,
pacrofioXXeHHOW B LEHTPanbHOW U IOXHOW YacTax
03epa, 1 b6onee y3KoM ceBepHOU. Mexay KoT/o-
BMHaMW B pamoHe KOCbl Hab/oAaeTcs MOJIOMM-
TenbHasa dopma penbda AHa B BUAe CyoLIMPOTHOM
nepemMbliku. B npegenax 03. Kyrypayin BbisiBA€HbI
[Ba cybmMepuanoHanbHbIX NOAHATUS B 3anagHou U
BOCTOYHOM YacTax o3epa.

[JOHHblE OT/IOXKEeHUss 03ep npeacTaB/ieHbI
WMPOKUM CMEKTPOM  WIUCTbIX, OMOrEHHbLIX W
TEPPUTEHHbIX OCaaKoB. Hanbonee WKUPOKO B 03.
Annyr n Kyrypnayi pacnpocTpaHeHbl WAUCTble
OT/IOXKEeHUS (aneBporenToBble, aneBpUTOBbLIE U
nennMToBble Pa3HOBUAHOCTU), KOTOPbIE 3aHUMalOT
60/1bLUYI0 YacTb NoWaan AaHHbIXx 03ep. [ecyaHble
M PaKOBUHHbIE OT/IOXKEHUSA MPUYPOYEHLI K Ha-
UMEHbLLUNM TNyobnHaMm M OObIYHO TeppuTopualb-
HO CBSI3aHbl MeXay Co60M: Mons paKyWwHUKOB
M PaKOBUHHbLIX WIOB TMpuierawnT K y4acTKam
necyaHbIx OT/IOXeHWN. B npenenax o3. Ananyr nong
necyaHbIX U PaKOBUHHbLIX OCaZKOB MPOTArMBaloT-
cd BAOMb Oeperos, a B LEHTPalbHOM YacTu 03e-
pa GOPMUPYIOT aKKYMYNATUBHYIO GOpMy pesibe-
da — Kocy. B vnax uLeHTpanbHbIX YacTen o3epa
yBeJIMyeHne npuMecu nec4aHoro U pakoBUHHO-
ro Martepuana npocliex1MBaeTcs C CEBEpa Ha tor
no HanpaBneHuto K aAambe. BepxoBbs 03. Annyr
C/IOXKEeHbl NenuTtoBbiMKM Mnamu. B 03. Kyrypnyn
necyaHble N PaKOBUHHbIE OTIOXEHUSA MPUYPOYEHDI
K cybMepuanoHasbHbIM NOAHATUAM AHA B BOCTOY-
HOM W 3anafHOoM YacTax 03epa, a TaKXKe PasBuUThI
BO/M3K KaHana CKyHaa, Yepe3 KOTOPbIM OCYyLLECT-
BNSieTCA OCHOBHOW BMYCK AYHAaNCKWUX BOJ BECHOMN.

MccnenoBaHnsa B3BECH B BOAaX 03ep NoKasasnu,
YTO OCHOBHbIE UCTOYHMKM NPUTOKA BOAbI, a TaKKe
TBEPAOW YacTu CToKa ans o3. Annyr v Kyrypayn
pasnnyHbl. Ana 03. Kyrypayn — 370 BNyCcK AyHan-
CKOW BOAbl 4Yepes3 KaHasbl ¢ tora. na o3. Annyr,
KpoMe [yHaMCKWUX BOJ 4epes3 KaHan B Jambe Ha
tore, BeCOMbIM BKJ1ag NPUBHOCA BOAbl U TBEPAOH
4yacTW CTOKa COCTaBNsAET CeBEpPHbIM CTOK p. Annyr
WU ManblXx peK. BnuaHue tBepaoro ctoka p. AyHau
npocnexuBaeTcs BO B3BECU 03. Annyr ¢ tora, oT
Aamb6bl Ha ceBep [0 Kocbl. [1o Mepe ymeHbLlleHns
B/IMSAHUSA NMaBOAKOBbLIX BOJ NMPOUCXOANT YMEHbLLE-
HMe pa3mepa YacTuy, GopMUpYLUX B3BECH. B
03. Annyr cylwecTBYyeT AOMNOJHUTENIbHAdA NOCTaBKa
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0CafloyHOro Martepuana BCNeACTBME pa3mbiBa
abpa3noHHOro yyacTKa npasoro 6epera.

CogepaHue OWOreHHbIX KOMMOHEHTOB B
[JOHHbIX 0CcafKax 03ep, B 00LEM, KOHTPONUPYETCH
JINTONIOTUYECKUM COCTaBOM OT/IOXEHUW. MUHMK-
MaJlbHOE COAEepXKaHWe OpraHU4YecKoro yriepoja,
dochopa U a3oTa NPUYPOHEHO K KapOOHaTHbIM
pa3HOBUAHOCTAM OCaAKOB, NPeACTaB/ieHHbIM pa-
Kylle4yHnKamn. MaKcumanbHOe WX cofepyKaHue
OTMEeYaeTCcqd B MNENUTOBbLIX W alleBPONennToBbIX
nnax.

OTmMevaeTcss MPUYPOYEHHOCTb BbICOKMX KOH-
LLeHTpaLMM OUOTEeHHbIX KOMMOHEHTOB K OCHOBHbIM
WUCTOYHWMKaM  MOCTYMNeHnd BOL B o03epa. Tak,
MaKcuUMalibHble CcoepXaHUa GUOreHHbIX KOMMo-
HEHTOB OTMeYatloTcs B 03. Kyrypnym v toxXHon vac-
™ 03. Annyr (Boabl [lyHas), a TaKKe B CEBEPHOM
yacTtu o3epa Annyr (CToK p. Annyr 1 Manbix pek).
B 370 e BpeMs LeHTpanbHas 4acTb 03. Annyr
XapaKTepu3yeTcs NMOHUMKEHHbIMU COAEPKAHUAMU
3TUX KOMMOHEHTOB.

KomnneKcHbIM aHanuM3 NpoBeeHHbIX Uccneno-
BaHWIM NOKasasn Hanmyne AByX OCHOBHbIX UCTOYHMU-
KOB 0Cafo4HOro Bellectsa B 03. Annyr u Kyrypnyn
— [yHalCKuWe BO[Abl, BIIMSHWE KOTOPbLIX pacnpo-
CcTpaHseTcs Ha 03. Kyrypay#, 10XKHY0 1 LLeHTpanb-
HYIO 4YacTu 03. ANnyr, a TakKe pPeyvyHou CTOK p.
Annyr n manbix peK ¢ ceBepa, NOCTaBAAOLWMX OCa-
[OYHOE BELLECTBO B CEBEPHYIO YacCTb 03. Annyr Ao
Cy6LIMPOTHOM KOCbl Bo3ne ¢. KpuHuyHoe. Moayum-
HEHHYIO POJib UTPaEeT BUOreHHas ceaguMeHTaLms u
abpasus npasbix 6eperos 03. Annyr.

ABTOpbI BblpaaloT 61aroapHoOCTb COTPYAHU-
Kam [lyHancKon rugpometobeepBatopmn B.H. Mo-
po3oBy 1 M.B. KopHnnoBy 3a nomoLlb B OpraHu-
3aUMn Y MPOBELEHWM MOJIEBLIX PabOT.
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