O0wwue BonpoChI
General problems

)

D KOr Poccuu: akonorus, passutue. Ne1, 2013
The South of Russia: ecology, development. Ne1, 2013

2. Ataev Z.V., Bratkov V.V. Mining and depressions landscapes of the North-West Caucasus: current climatic changes and seasonal
dynamics. Makhachkala: DSPU, 2011. 128 p.

3. Ataev Z.V., Bratkov V.V., Gadzhibekov M.I. Semi-desert landscapes of the North-West Caspian: variability and dynamics. Mak-
hachkala: DSPU, 2011. 124 p.

4. Ataev Z.V., Bratkov V.V., Gadzhimuradova Z.M. The role of climatic factors in the formation of low mountains and foothills land-
scapes of the North-East Caucasus // Young Scientist. 2012. Ne 10. Pp. 105-108.

5. Ataev Z.V., Bratkov V.V., Gadzhimuradova Z.M., Zaurbekov Sh.Sh. Climatic features and temporal structure of the foothill land-
scapes of the North-East Caucasus // Proceedings of the Dagestan State Pedagogical University. Natural and Exact Sciences.
2011. Ne 1. Pp. 92-96.

6. Beruchashvili N.L. Explanatory note to the landscape map of the Caucasus. Thilisi: Publishing house of the Tbilisi State University,
1980. 54.

7. Bratkov V.V., Salpagarov A.D., Mokrousov D.O. Seasonal dynamics of landscapes of Teberda reserve // Proceedings of Teber-
dinsky State Biosphere Reserve. Issue 41. Moscow-Stavropol: lleksa-Servisshkola, 2005. 96 p.

8. Ivanov N.N. Landscape-climatic zones of the world // Notes of RGS, new series. T. 1. Moscow-Leningrad, 1948.

9. Isachenko A.G. Landscape and physical-geographic regionalization: A Textbook. Moscow: Higher School, 1991. 336 p.

10. Nikolaev V.A. Problems of regional landscapes. M.; Publishing house of the Moscow State University, 1979. 160 p.

11. Solntsev V.N. System organization of landscapes (Problems of methodology and theory). M.: Mysl, 1981. 239 p.

12. Solntsev N.A. Selected works. The doctrine of the landscape. M.: Publishing house of the Moscow State University, 2001. 383 p.

13. Ataev Z.V., Bratkov V.V. The climatic features and temporal structure of the foothill landscapes in the North-Eastern Caucasus /
European researcher. 2011. Ne 10. Pp. 1439-1444.

PaboTa BbinonHeHa npu ¢uHaHcoBOM nopdepxke MuHucTepcTBa ob6pazoBaHua M Hayku Poccuiickoir ®epepauum B
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[peacTaBneHbl pesynbTaTbl aHanuaa MHOrONETHEN N3MEHYMBOCTY COOEPKaHNS LMHKA, Meay, CBUHLA, KagMns MapraHua u Hu-
kens B AOHHbIX OTNOXEHMsAX 3anagHomn Yactn CeepHoro Kacnus. B ctatbe npocnexeHa AnHamuka NoaBYKHbIX (HOpM anemeH-
T0B B nepuog ¢ 2002 no 2009 rr. [ing rpynn mMeTannos BbisiBNEHbI 06Lme 3akoHOMepHOCTU. CopepaHne LHKa 1 Meau u3me-
HAMOCb B y3KOM Avana3oHe. Hanborbluee HakonneHue aTux anemeHToB otMeyveHo B 2003 r. KoHueHTpauum CBUHLA W Kagmus
Bo3pactanu B 2005 r. B COOTBETCTBUM C PeYHbIM CTOKOM, 06beM koToporo B 2005 r. Obi MakcuMarbHbIM 3a Nepuop UccneaoBa-
HWW. [uHamuka copepxaHus MapraHua U HAKENst HoCUna CXOXMIA (hTyKTaLUMOHHBIA XapakTep, 00YCnoBneHHbIn 0COBEHHOCTbHIO
CBAA3bIBaHNA 3TVX anemeHToB. OTMeyeHo Bo3pacTaHue koHueHTpauui B 2003, 2005 n 2007 rr. O6HapyxeHa TecHas koppensuu-
OHHasi CBsA3b MEeXAY CPeAHUM COepKaHEM HUKENS U MapraHLa B JOHHbIX OTNOXeHUsX. PaccunTaH koadduumueHT JOHHON ak-
Kymynsiumm ans 3anagHon yacti CeeepHoro Kacnusi. YCTaHOBNEHO, YTO HanbomMbLUMM HaKOMMEHeM B AOHHbIX 0CaAKaX OTAMYa-
€TCA MapraHeLl, KoamUUMEHT AOHHON akKyMymsaLMW KOTOPOro cocTasun 66,38. HaumeHbluee HakomnneHue B AOHHbIX OTIOXe-
HWSIX CBOWCTBEHHO LIHKY, KOS((ULMEHT AOHHON akKyMynsiLmm koToporo cocTasun 0,26. 3a nepuog UCCrnefoBaHN BblgeneHbl
Y4acTku C aHoManbHbIM COAEPXaH1eM TSKENbIX MeTannos. K Takum paioHam OTHOCUTCS y4acToK y 0. YeyeHb, pacnofioxeHHbIN
B toro-3anagHon yactn CesepHoro Kacnus, 1 paioH 3anagHomn YacTi npefycTbeBOro NpocTpaHcTBa p. Bonru, ncnbiTbiBatoLLmi
HenocpeACTBEHHOE BNUsIHE OCHOBHOTO pykaBa AenbThbl p. Bonru.

Are represented the results of the analysis of long-term variability of the zinc, copper, lead, cadmium, manganese and nickel in
sediments of the western part of the North Caspian. Article traces dynamics of mobile elements in the period from 2002 to 2009.
For groups of metals identified common patterns. Zinc and copper varied in a narrow range. The greatest accumulation of these
elements noted in 2003 Concentrations of lead and cadmium increased in 2005, according to the runoff, the volume of which in
2005 was the highest in the study period. Dynamics of manganese and nickel wore similar fluctuation character due to the binding
feature of these elements. Marked increase in concentrations in 2003, 2005 and 2007. Found a close correlation between the
average nickel and manganese in the sediments. Calculate the rate of accumulation of the bottom of the western part of the North
Caspian Sea. Found that the highest accumulation in the bottom sediments of different manganese accumulation ratio of the
bottom of which was 66.38. The smallest accumulation in sediments tend to zinc, the bottom rate of accumulation which was
0.26. During the study period marked areas with abnormal content of heavy metals. Such areas include land at about. Chechen
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Island, located in the south-western part of the North Caspian Sea, and the area west of shallow space p. Volga, have a direct
influence of the main sleeve Delta. Volga

KntoueBble cnoBa: TsKenble MeTanmsl, CeBepruh Kacnui, MHoroneTHas guHamuka, noaBKHbIE CbOprI TAXENbIX METANNoB B
[OHHbIX OTNOXEHNAX, COAEepXaHne, K03¢)¢)I/1LI,VI6HT JOHHON aKKymynauun, Hakonnexue.

Key words: heavy metals, the Northern Caspian and long-term dynamics, mobile forms of heavy metals in sediments, the
content, the ratio of the bottom accumulation.

Kacmuiickoe Mope - yHUKaTbHBIH BOJOEM, €T0 YIIIEBOJOPOIHBIE PECYpPCHl H OMOJOTHYECKHEe OOraTcTBa HE UMe-
10T aHasoroB B Mupe [4]. OcoGeHHO MPOIYyKTUBHEI 3amagHble paifonsl CeBepHOTro Kacmus, HCIIBITRIBAIONTNE HEIIOCPEI-
CTBEHHOE BJIMSHHUE MPECHOBOJHOTO CTOKa peku Bousra. 3aeck GpopMUPyIOTCS MPOMBICIOBBIC 3aMachl OOJIBIINHCTBA BU-
JIOB PBIO, B TOM YHCIIE M OCETPOBBIX. B mocnennue roasl B KacmuiickoM Mope CII0KMIOCH BEIPAXKEHHOE HECOOTBETCT-
BHE MEXJTy HKOJIOTHYECKONW eMKOCThIO MOPSl M MHTEHCHBHOCTBIO €ro 3arps3HeHus. Hapsay ¢ yraeBogopomgaMu B MOp-
ckoii cpene Kacrimst nambosiee onacHBIMU 3arpsI3HUTEISIMU SIBIISIIOTCS TSDKENbIE METaUIbl - MPOJIYKTHI KaK €CTECTBEH-
HOTO TPOUCXOXJICHUS, TaK U NMPUBHECEHHBIC B BHJEC KOMIIOHEHTOB IPOMBIIIIEHHBIX OTXOJOB C PEYHBIM CTOKOM [1].
Baxnyio poib B OMOreOXMMHUYECKOM IIUKJIC CJICIOBBIX METAIIIOB B MOPCKOM cpesie UrparoT AoHHbIe oTioxkerus (J10),
SIBIISTFOLIIMECS] MECTOM HX JIeTIoHnpoBaHust. O0oraiieHnne JOHHBIX OTIOKCHHH METaulaMi IIPOMCXOAUT 32 CUeT HOTpy-
JKEHUS Ha THO B3BEIICHHBIX YaCTUI] M COPOLMH METaJUIOB M3 BOABI P €€ KOHTAKTE C 0caakaMu. BaxHOCTh U3ydeHUs
HaKOIUICHHMS IOHHBIX OCAJIKOB CBSI3aHA B IIEPBYIO OYEpE/lb C IPOIecCaMy BTOPHYHOTO 3arpsi3HEHUS] MOPCKOi cpensl [5].

IIpu ananu3e MHOTOJIETHEH NMHAMMKH COAEPKaHHS aHAIU3UPYEMBIX 3JIEMEHTOB B IOHHBIX OTI0XKeHHIX Cenep-
Horo Kacnust ObU10 BBISIBIEHO psiji ocobeHHocTei. ConepikaHne NOABHKHBIX ()OPM IIMHKA U MEJIU B JIOHHBIX OTJIOXKe-
uusix Ceseproro Kacnust koyieb6anocs B y3koM quana3zoHe: ot 3,64 mr/kr 1o 6,95 Mr/kr, npu cpenHem 3HaucHuu 4,77
Mr/kr (9,5 % ot knapka [2]) u ot 2,84 Mr/kr 1o 5,12 Mr/kr npu cperHeMHoroneTHel koHuentpamu 3,77 mr/kr (3,8%
OT KJIapKOBOM BeIWuuHB! [2]) cooTBeTcTBeHHO. Ilepron HauOoObIIEro CpefHEero cojaepkaHus IuHka U Menu B J[O
npuxoauics Ha 2003 r., korja NOJXy4eHHbIE AJS [IMHKA U MEAW BEJMYMHBI IPEBBICUIIN CPEIHEMHOTOJETHUI MOoKa3a-
Tenb B 1,4 paza (puc. 1).
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Puc. 1. ComeprkaHue MOIBIKHBIX (POPM ITMHKA U MEITH B TOHHBIX 0TIOXKeHUAXx CeBepHoro Kacmwst, Mr/kr

CpenHeroioBble KOHLEHTPAMK CBHHIA B JIOHHBIX OTJIOXKCHUSX BapbHpOBaJIM B auamnasoHe ot 10,6 mr/kr mo 24,7
Mr/kr. CpeHeMHOroJIeTHsIsI KOHIEHTparys 17,4 MI/Kr He3HaYMTEIbHO NpeBblIaNa KiapkoBoe 3HadeHue (B 1,1 paza).
CpenHsisi KOHLEHTpalKs CBUHIIA, PACCUUTAHHAS Ha OCHOBaHMU AaHHBIX 2005T., mpeBbllIana CpeAHEMHOTOJIETHHH MoKa-
3atenb B 1,4 pasa. AHaIOrM4Hasi ©3MEHYMBOCTh OTMEUEHA M JUISl KaJIMHsl, HanOOJIbIIasi KOHIIEHTPAIMsl KOTOPOTO TaKxkKe
otMmeueHa B 2005 r., a mpeBbIlIEHHEe MHOTOJIETHETO YpoBHs coctaBuio 1,4 pasza (puc. 2). Takoe pacnpeneneHue Bepo-
STHEE BCEro ObIJIO0 00YCIIOBJICHO BIMSHHEM PEYHOIo CTOKa, 00beM Kotoporo B 2005 r. ObuUT HAMOOJIBIIUM 32 MEPHOJ
nccnegoBanuid. OOpamaeT BHUIMaHUE CXOTHAS M3MEHIMBOCTh KOHIICHTPAINN KaJMHS U IO PEYHOTO CTOKA B TIEPHOL
MOJIOBOIBST IO ToAaM (1=0,68), 9TO MOXKET CBHICTEIHLCTBOBATH O MPEUMYIICCTBEHHOM HAKOIUICHUE METajlla B PE3yIib-
TaTe ero MPUBHOCA C PEUYHBIMH BOJIaMHU.
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Puc. 2. ConeprxaHue OIBIKHBIX (POPM CBHHIIA M KaAMUsI B JOHHBIX oTi0xkeHusax CeBepHoro Kacmust, Mr/kr

MHoroneTHIe JTUHAMHUKN MapraHila U HUKEJST UMEIH CX0Kne TeHAeHIHH. OTMedanoch BO3pacTaHue KOHICH-
Tpanuit metaimioB B 2003, 2005 u 2007 rr. (puc.3). [Ipu cTraTUCTHYECKOM aHAIH3€ OTMEUSH BBICOKHH KO3 HUIHEHT
KOPPEIALNN MEKAY CPETHUM COAEPKAHUEM HHUKEISI U MapraHna B IOHHBIX oTI0keHHsIX (1=0.86). Takast ocoOeHHOCTB,
110 MHEHHIO aBTOPOB [8], 00yciIoBieHa yqaleHneM HHUKEIS U3 MOPCKON BOJBI 32 CUET CBA3BIBAHMSA €TO C OKCHIAMH U
THAPOKCHIAMH MapraHIa U ACHOHUPOBAHNS B JOHHBIX OTJIOKCHUSIX.
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Puc. 3. Cozneprxanue noABMKHBIX (JOPM MapraHia 1 HUKEJs B
JIOHHBIX oTioxkeHusx CeBepHoro Kacrust, Mr/kr

KoHueHTpanuy mMaprasia B JJOHHBIX OTJIOXKEHHSX BapbUPOBAIM B MIMPOKOM JMarnasoHe: oT 58 mr/kr jgo 156,1
MI/KT TIpu cpegHeM 3HaueHue 106,6 mr/kr, cocramss 11,8% ot kmapka. JlnHaMuka copepKaHusl HUKENS B JIOHHBIX
OTJIIOKEHMAX OTIAMYAIACH CIa00H n3MEHINBOCTHIO. CpelHIe KOHIECHTPAIHS METalla BAPbUPOBAIN B AWANa30He OT 6,4
Mr/kr go 11,7 mMr/kr npu cpexaem 3HadeHune 9,9 Mmr/kr, coctaBmsis 12,4% oT kmapka.

JU1s TOHHBIX OTJIOKEHWH OBUT paccunTad ko3ddument norno# akkymyssmmu (KJIA), kak oTHOIIeHHe conmep-
KaHUsI METAJUIOB B JJOHHBIX OC3JIKaX K MX COJAEPKAHUIO B BOJE. AHAJIN3 MOJIYYEHHBIX PE3yJIbTATOB MOKA3al, YTO HaH-
OOJIBIIMM HAaKOIUICHHEM B JJOHHBIX OCaJKax OTJIMYajICs MapraHen, KodGpQHUIMEHT JOHHOH aKKyMYJISILIUK KOTOPOTO CO-
CTaBWJI B CPE/IHEM 3a BECh IIEPHO]I UcCieIoBaHui 66,38 (pucyHOK 4), 4TO BEpOSTHO 00YCIIOBJIEHO MPEUMYIECTBEHHON
€ro MHUrpanueil Bo B3BeUIEHHOM COCTOSIHUM [6]. HauMeHbIIMM HaKOIUICHHEM XapaKTepH30BAJICS IIMHK, KOHLEHTPaluN
KOTOPOT'0 HE3HAYUTENbHBI B TJOHHBIX OTJIOKEHHSIX, 10 CPABHEHUIO C BOJHBIMHU MacCaMH, TJIe OH MUTPUPYET IpeUMyIIe-
CTBEHHO B HOHHOM Buje (puc. 4).
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Puc. 4. KoappunueHTs! TOHHOM aKKyMyJIsnuu 1t MeTauioB B CeBepHoMm Kacrmm.

Jlnist BBISIBJICHUSI PAifOHOB HAMOOJIBIET0 aKKyMYJIHPOBAHUS METAIUIOB B JIOHHBIX OTJIOXCHUSIX B Pa3lHUYHbIC
MePHO/IbI HCCIIEI0OBAHUI ObLIN BbIJCNICHBI y4acTku ¢ BennunHamu KJA > (cpeansisit3o) (rae 6 — craHIapTHOE OTKIIO-
HEHHeE), OTPaKAIOIINMI aHOMAIIFHOE HaKOIUICHHUE TSHKEIBIX MeTaiuioB [3] (puc. 5).

4700 ar3 a0 4230 400 4230 oy a3y stou

Puc. 5.Yacrora Bctpeuaemoctu BennunuHel KJIA > (cpeanee+3c), rae 6-cTaHAapTHOE OTKJIOHEHHE

K takum paiioHaM OTHOCHTCS y4acTOK y 0. UeueHb, pacIoioKeHHBIH B foro-3amaaHoi yactu Ceeproro Kac-
UL ¥ OTHOCSIITHIACS K 30HEe KOHBEPTCHITIH 3aIlaJHOM BOIDKCKOW CTPYH, TEPCKHUX M CPETHEKACTIMHCKUX BOJ. DTOT paifloH
0 JTAHHBIM [7] XapaKTepu3yeTcsl HAKOIIJIEHHEM PEYHOT0 MaTepHalia, COCTOSIIETO B OCHOBHOM M3 MJIMCTOTO IIECKa, KO-
TOPBIIl OTIAMYAETCS BBICOKOH aKKyMyJHPYIOMIEH CIIOCOOHOCTBIO 3arpsa3HAOMuX BemecTB. CorimacHo Kiaccu(UKanuy,
UCTIONB3yeMOil XPUIIYHOBBIM C COABTOPaMH [7] OHHbBIE OTIOKEHMS y49acTKa, PACHOJIOKEHHOTO CEBEPO-BOCTOUYHEE O.
YeueHb CI0KEHBI MEIKOAJIEBPUTOBBIM MIIOM, XapaKTEPU3YIOMIMMCS OOJBIION MIIOIAAbI0 MOBEPXHOCTH U BBICOKOH
AKKyMYJIMPYIOIIEH criocoOHOCThI0. K 9TOMY THITy 0Ca/IkOB OTHOCSITCSI JOHHBIE OTiI0XKeHHs1 Bosro-Kacnuiickoro xana-
Jla, TJie TaKke HaOII0JaloTCs Cilydan 0OHapyXEHUsI BBICOKMX BEJIMYMH Kod(duIMeHTa JOHHOH aKKyMYJIALUH, YTO OT-
pPa’kE€HO Ha KapTe MPOCTPAHCTBEHHOTO PACIpEAETCHUsI 4acTOThl BCTpedaeMoCTU BbicokuX BennuuH KJIA. YuurtsiBas,
YTO Ba)KHOCTb M3YyU€HHs HAKOIUIEHUS JOHHBIX OCAJKOB CBSI3aHa B MEPBYIO OUEpeb C MPOLECCaMU BTOPUYHOTO 3arpsi3-
HEHUS MOPCKOM cpenbl [S5], y4acTKH MOBBIIIEHHOW aKKyMYJISLMU 3JIEMEHTOB B 3amagHoi yactu CeBepHoro Kacmus
MOTYT OBITH PACCMOTPEHBI KaK MOTEHIMAJIBbHO ONACHBIC, CIIOCOOHbBIE NMPH M3MEHEHUH (H3MKO-XUMHUYECKUX YCIOBHUH
Cpeabl O6OFaH1aTB BOJHBIC MACCBhI JOIIOJJTHUTCIBbHBIM KOJIMYCCTBOM TSAXKCIIBIX MCTAJIJIOB.
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