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AHHOTAIMS

B Exerognuke-2011 onucanel rUAPOXMMHUYECKHE XAPAKTEPUCTUKY U YPOBEHb 3a-
TPSA3HEHNS BOJ M TOHHBIX OTJIOKEHUI MpHUOpexHBIX pailoHoB Mopeil Poccuiickoii de-
neparuu B 2011 1. Exxeronuuk compepxut 0600meHHY0 HHPOPMALIHIO O pe3yabTaTax
perynapHBIX HaONMIOAEHWH B paMKax TOCYJapCTBEHHOW NPOrpaMMbl MOHWUTOPHHTA
MOPCKO#l cpenpl, MPOBOAMMBIX 12 XWMHUYECKHMMH JTab0OpaTOPUSMH PErHOHATBHBIX
noapasneneHuii Pocrugpomera. Takke wmcmonb3oBaHbl gaHHBIE (CeBepo-3amagHoro
¢mwmana I'Y "HIIO "Taiipyn" Pocruapomera (1. Cankr-llerepOypr), HHCTHUTYTOB
Poccuiickoit Axagemun Hayk ¥ Apyrux crnenualu3upoBaHHbIX opranusauuil. Ilo
Kacnniickomy, A3zoBckoMy 1 UepHOMY MOpPSIM JOTIOJIHUTENBHO BKJIIOYEHa MH(poOpMa-
IIUS O pe3yibTaTax MCCIeA0BAHU, MPOBOAUMBIX B paMKaxX HAMOHAIBHBIX IPOTPaMM
MOHHMTOpPUHIa MOpPCKOW cpeapl opranmsammsmu Kasruppomera, MO YxkpHUI'MU
u MI'I HAHY (r. CeBacronons), FOTHUPO (r. Kepun), UacturyTom OkeaHOIOTHU
bonrapckoit Axamemnn Hayk (r. Bapna), mnoapaspenennsamn HamumonanbsHOTO
ArenrtctBa o Oxpyxaromeit Cpene Munncrepcrsa Oxpansl Oxpyxaromeit Cpensl
u Ilpupognsix Pecypcos I'py3un (r. barymn). Pabota o noaroroske EskeronHuka BbI-
MIOJTHEHA B J1a00paTOpHUH MOHUTOPUHTA 3arpsi3HEHHUS MOPCKOH cpesl ['ocyaapcTBeHHO-
ro okeaHorpaguueckoro nHctTutyTa Pocruapomera (JIM3 I'OUH, r. Mocksa).

E’xeromHuk coep KUT CpeiHue U MaKCUMAaJIbHbIE 33 TOJ MM CE€30H/MECSI 3HAUeHUS
OTJENTBHBIX THAPOXUMHUYECKUX MOKa3aTeIed MOPCKUX BOJA KOHTPOIUPYEMBIX MPUOPEK-
HBIX paifoHoB B 2011 T., a TakXkKe XapaKTepPUCTHKY YPOBHS 3arpsA3HEHHS BOJ U JOHHBIX
OTJIOKEHUH IMUPOKUM CHEKTPOM BEILIECTB MPUPOJHOTO U AHTPOIOIEHHOTO MPOUCXOXK-
neHus. s KOHTPOIMPYEMBIX akBaTOPWIl WIIM HX JIOKAJIBHBIX YYaCTKOB JaHa OLIEHKa
COCTOSIHMSI BOJI IO OTJHENIBHBIM IapameTpam ¢ nomompbro kpatHoctu IIJIK, mo kom-
IUIEKCHOMY MHJIEKCY 3arps3HeHHocTH Boj M3B u/unu ¢ ucrnonp3oBaHneM MHBIX KpUTe-
pueB. Ui OTAENBHBIX PAalOHOB, IIPYU JOCTATOYHOM JUIMTEIBHOCTH PSIOB HAKOIIIEHHON
MH(QOPMAIIMH CUCTEMbI MOHUTOPUHTA, BBIABIEHBI MHOTOJICTHHE TPEH/bI KOHLEHTPALUU
3arpsA3HAIONIMX BELIECTB B MOPCKON Cpe/ie M XapaKTepPHCTUK KauecTBa BO/I.

Exeronnuk mpeaHasHaueH /Ui (efepalbHBIX M PErHOHANbHBIX OPraHOB BIACTH,
aAMHMHUCTPATOPOB MPAKTUYECKONH IMPHUPOJOOXPAHHONH NEATENBHOCTH W yYaCTHHUKOB
X035IHCTBEHHO-TIPOU3BOJCTBEHHON ACSITEIBHOCTH Ha MIENb(pe MOpPEH, s IIHPOKOI
pocCCUICKOW M MEXIyHapOJHON OOLIECTBEHHOCTH, YUEHBIX-3K0JI0roB. OLeHKa TeKy-
LIEr0 THAPOXMMUYECKOTO COCTOSHUS M YPOBHS 3arpsA3HEHUs aKBaTOPHM, a TaKkKe BBI-
SIBIIGHHBIE 110 TaHHBIM MHOT'OJIETHEI'O MOHUTOPHHIA TEHJCHIMH MOTYT OBITh MCIIOJb-
30BaHbl B HayYHBIX HCCJIEJOBAaHMIX WIHM NPH IUIAHUPOBAHUH XO3SHCTBEHHBIX H/WIIH
MPUPOIOOXPAHHBIX MEPOIIPUITHH.

Cchblika 11 IUTUPOBAHUS
KadecTBO MOpPCKHX BOJI 110 TUAPOXUMHUUYECKUM Toka3aTensaM. Exxerognauk 2011. — [Tox
pen. Kopmenko A.H., O6HuHCK, «ApTudexcy, 2012, 196 c.
ISBN 978-5-9903653-8-4

© Kopmenko A.H.
© OI'BY «l'ocynapcTBeHHbIH okeaHorpaduueckuil naHctuTyT uMenn H.H. 3y6oBa»

(®I'BY «I'ONHY»).
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ABSTRACT

The Annual Report 2011 reviews the hydrochemical state and pollution of marine
coastal waters and bottom sediments of the seas of the Russian Federation in 2011.
The Annual Report summarizes routine observation data on the quality of the sea wa-
ters and bottom sediments conducted by 12 chemical laboratories of the Roshydromet
regional offices under the State Program for marine monitoring, as well as by the
North-Western Branch of NPO “Typhoon” (St.Petersburg), and by Institutions of the
Russian Academy of Sciences and other specialized organizations.

To cover the Caspian, Azov and Black Seas, additional information was gathered
by the Kazhydromet institutions, Marine Branch of the Ukraine Hydrometeorological
Institute (MB UHMI, Sevastopol) under the Ukrainian national marine monitoring
program, as well as by MHI NASU (Sevastopol), YugNIRO (Kerch), IO BAS (Varna)
and Georgian Agency on Environment (Batumi).

The Report contains annual and/or seasonal/monthly averages and maximal values
of individual hydrochemical parameters of the sea waters for 2011, and describes the
level of pollution of waters and bottom sediments with a wide spectrum of natural and
synthetic substances. Quality of marine waters assessments based on the concentration
of individual pollutants and with the complex Index of Water Pollution (IWP). Inter-
annual variations and long-term trends, where possible, are identified.

The Annual Report 2011 is aimed for federal and regional administration bodies,
environment protection and offshore industry managers, Russian and international
public and ecologists. The assessments of the current state and of the long-term
changes of the marine environmental pollution may be used for research and for plan-
ning of environmental protection activities.

The Annual Report 2011 was compiled in the Marine Pollution Monitoring Labor-
atory of the State Oceanographic Institute of Roshydromet (SOI, Kropotkinsky Lane
6, 119034 Moscow, Russia).

For bibliographic purposes this document shall be cited as:
Marine Water Pollution. Annual Report 2011. — Ed. Alexander Korshenko, Obninsk,
“Artifex”, 2012, 196 p.
ISBN 978-5-9903653-8-4

© A. Korshenko
© State Oceanographic Institute (SOI)



I'maBa 5. BEJIOE MOPE

Cobonesckas A.Il., Kopobunsma 10.C., Ckpunauk E.H.,
MoxpoTtoBaposa O.1., 3yesa M.H.

5.1. O6mas xapakTepucTHKA

Benoe mope oTHOCHTCS K BHYTpeHHIUM MopsiMm CeBepHoro JlemoBuroro okeana. Ha
ceBepe coeauHseTcs ¢ bapeHuneBslM MopeM nponauBaMu ['opno u Boponka; rpaHunei
MEXIY MOpPSIMHU CUHTAeTCS JUHUA, mpoBeaéHHas oT Mbica Cestoit Hoc (Kombckuit
noxryoctpoB) 1o Mbeica Kanma Hoc (momyoctpoB Kanun). [Tnomans Mopst cocTaBisieT
90,8 ThiC.KM® (BMECTE C MHOTOYHCICHHBIMH MEIKHMH OCTPOBAMH, CPEIH KOTOPBIX
HaunOonee wu3BecTHH CoNOBEIKHE OCTpoBa), 00beM Boael 4,4 TBIC.KM". Cesepo-
3amnajgHble 6epera BEICOKHE U CKaJIMCThIE, FOT0-BOCTOYHBIE — ITOJIOTHE M HU3KHUE; JITHHA
CHWJIBFHO mM3pe3aHHoU OeperoBoit muaun He MeHee 2000 kM (B ckaHAMHABCKONH MHUDO-
norun bemoe Mope m3BecTHO mox HaszBaHueM «l'aHgBUK», a Takxke kak «Bidy of
Serpents» u3-3a uzoruytoii OeperoBoii uHuM). Penbed nHa ciioxHblid. bonbmas ot-
MeJb B I0KHON 9acTu Mopd ¢ riryouHaMu 10 50 M B J{BuHCKOM 1 OHEXCKOM 3aJIMBax
MIEPEeXOIUT B CKJIOH, a2 IOTOM BO BIIQJAWHY B IIEHTPAJbHOW YacTH MOpPS C IIyOMHAMHU
100-200 M. Cpennss rimyOuna mopst 67 M, a MakcumanbHas rayouna — 340 m. Llen-
TPaJbHYI0 4acTh MOpPS 3aHMMaeT 3aMKHyTas KOTJIOBHHA, OTAenseMas oT bapeHiesa
MOpS TIOPOT'OM C MAJIBIMHU INIyOMHaMU, MPENATCTBYIOIIMMU OOMEHY TIyOMHHBIMH BO-
namu. JIoHHBIE OCaKK Ha MEJIKOBOAbE U B ['opiie cocToAT M3 rpaBus, TajdbKy, IECKa U
WHOT/Ia PAaKyLIEYHHKA, a B [IEHTPE MOPSA AHO MOKPBITO MEIKO3EPHUCTHIM INIMHUCTHIM
WJIOM KOPUYHEBOTO IIBETA.

Axsaropus benoro mops nenurtcst Ha HeckoJibko yacteit: bacceiin, ['opno, Boponka,
Omnexckas ry0a, /IBunckas ryda, Mesenckas ryba u Kannanakmickuii 3amms (puc. 5.1).

Puc. 5.1. Paiionuposanue benozo
w Gomro Hos 8\ mops (hitp://ru.wikipedia.org/wiki).

BopoHka

bepera benoro mMopst uMeroT cob-
CTBEHHbIE Ha3BaHHS M TPAJUIMOHHO
pa3lensoTcs B TOpSAAKE Iepednclie-

wesenowid] HHS TIPOTHB Y9aCOBOH CTPENKH OT IIO-
e Oepexpst Konpckoro momyoctpoBa Ha
Tepckuit, Kanngamakmickuii, Kapens-
ckuit, [lomopckuii, Onexckuii, Jler-
Hui, 3uMmHuN, Me3enckuii 1 KanuH-
ckuit Oepera; wuHOrga Me3eHCKUit
paznensror Ha AGpamoBckuil 1 Kony-
LIMHCKMM, a yacTh OHEKCKOT0 Hasbl-
BatoT Jlamuikum Oeperom. B benoe
Mope BraaaioT pexu Cesepras [IBuHa,
Mesens, [Tonoii, Onera u Kems; rogo-
BOM PEYHOM CTOK B CpPEIHEM OLICHUBA-
ercsa B 215 k.
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Knumar cyGapkTudeckuii ¢ depraMu Kak MOPCKOTO, TaK M KOHTHHEHTAJIBHOTO.
B nertHuii nepuos NOBEPXHOCTHBIE BOJBI 3aJIMBOB U LIEHTPAIbHONW YacTU MOPS IPO-
rpesatorcs 10 15-16°C, a B Ouexckom 3amuse u [opie e Berme 9°C. 3umoii Temire-
paTypa IIOBEPXHOCTHBIX BOJ IIOHUXKAETCA 10 -1,3...-1,7°C B LEHTPE U Ha CEBEPE MO-
ps, a B 3a1UBax — 10 -0,5...-0,7°C. I'opusoHTanbHOE pacrnpenesicHue TeMIEepaTypbl
BOJIbI Ha TOBEPXHOCTH MOpS XapakTepusyercs OONbIIMM pa3HoOOpa3ueM M 3Hauu-
TEIbHON Ce30HHOW M3MEHYMBOCTHIO. 3UMOI OM3Kas K MOBEPXHOCTHOW TeMIeparypa
Habmogaercsa B cinoe 10 30—45 M roy6unsl. ['y6xke, B 06pa3oBaBIIeMCs BCIEICTBHE
JIETHETO MPOTrpeBa TEIIOM MPOMEKYTOYHOM CJI0€, TeMIepaTypa HECKOJIbKO MOBBIIIA-
etcs 1o ropusonTta 75-100 M, a 3aTem cHoBa noHmxkaeTcs. C riryounst okoso 130-140
M U 10 JHA OHA NOCTOSHHAas B T€UEHHE BCETo I'0Ja M COCTaBISIET +1,4OC. Becnoii mmo-
BEPXHOCTb MOps IMporpeBaeTcs 10 riayouH npumepHo 20 M, a ganee cieayeT peskoe
noxmkenne Temmeparypst 10 0°C Ha ropusonte 5060 M. JIeTOM TOJIIMHA IPOrPETOo-
ro cnos ysenuuuBaercs 10 30-40 m. B I'opie n3-3a HHTEHCHBHOTO MPUIMBHOTO TYp-
OyJEeHTHOTO NepeMelnBaHus BEPTUKAIBHOE pacIpe/lelieHne TeMIlepaTyphl HMpaKTH-
9YeCKH OAHOPOIHOE.

CpenHss coJIeHOCTb BOA MOps cocTaBisieT 29%o. OnpecHeHne pacrupocTpaHsaeTcs
1o riryounsl 10-20 M. I'myGxxe cosleHOCTh CHaudana pe3ko, a Jajiee MIAaBHO YBEIHYH-
BaeTcs 10 AHA. ['opu30HTaNbHOE pacHpeiesieHUe 3HAYEHUN COJIEHOCTH KpailHe He-
paBHOMepHOE, MUHUMYMBI (0Kk0mo 10—12%o0) mprypodeHs! K 3ajiuBaM, a MAKCUMYMBI
(34,5%0) obpruHO (ukcupyrorca B bacceitHe. YcToliunBas BepTHKaIbHas CTpaTH(U-
Kallis MCKJIIOYaeT pa3BUTHE KOHBEKLMM Ha OOJbIICH 4acTH akBAaTOPUHM MOpsS HUKE
ropuzoHToB 50-60 M. Heckonbko riyoxke (o 80-100 M) BepTUKaIbHAS 3UMHSS ITHP-
KyJIsIIMs MpoHUKaeT BOIM3M ['opina, rae 3ToMy criocoOCTBYET CBSI3aHHAs C MPHIINBAMU
UHTEHCHBHasg TypOyleHTHOCTb. OrpaHuueHHas TIyOMHa pacHpoCTpaHEHHs BEpTH-
KaJIbHOW 3UMHEH IUPKYJSALHUM SBISIETCA XapaKTepHOW ocobeHHOCThI0 benoro mops.
B Mope 0OBIYHO BBIIENSIIOT HECKOJIBKO BOJHBIX Macc: OapeHLEBOMOPCKHE BOJBI,
OINPECHEHHBIC BOJIbI BEPIIIMH 3aJIUBOB, INyOMHHBIC BOABI bacceiina u Bonbl I'opia.

OO6muii xapakTep TOPU3OHTAIBHOW IUPKYJISAIUKA BOJ MOPSI — ITUKIOHWYECKHUH.
Bnons 3anagneix 6eperoB B benoe Mope moctynaior 6ojiee coéHbie OapeHIIEBOMOP-
CKHE BOJIbI, @ BJIOJIb BOCTOUHBIX OEpEroB ONMpPECHEHHBIE NMOBEPXHOCTHBIE BOIBI MPO-
nsurarotcs B ['opno u manee Ha ceBep. Ckopoctu TeueHuid cocrasiser 10-15 cm/c.
XopoIo BeIpa)KE€Hb! MPUINBBI, KOTOPBIE UMEIOT MPABUIBHBIA MOTYCYTOUYHBIN Xapak-
Tep. CpeaHss BhICOTAa CU3UTUUHBIX MPUIUBOB Kosiebnercs oT 0,6 (3umHsAs 30J10THIIA)
JI0 3 METPOB, B HEKOTOPBIX Y3KUX 3aJIUBax AocTUraeT 7 MeTpos (7,7 MeTpoB B Me3eH-
ckoil rybe, yctbe pexu Cemxa). [IpunuBHas BoJIHA IMPOHUKAET BBEPX MO TEUEHHIO
BIAJAIOIIUX B MOpe pek, HanpuMmep Ha CesepHoil /IBuHe Ha paccrosHue 1o 120 xu-
noMeTpoB. HecMoTpst Ha HEOOJBIIYIO IJIOMIAb TOBEPXHOCTH MOpsl HAa HEM pa3BUTa
LITOPMOBas JAEATENbHOCTb, OCOOCHHO OCEHBIO, KOIZla BO BpeMs IITOPMOB BBICOTA
BOJIH JocTuraer 6 MerpoB. CrOHHO-HAarOHHBIE SBJIEHUS B XOJOJHOE BpeMsl roja Jo-
CTHUTalOT Ha MOpe BelnuuuHbl 75-90 caHTUMETPOB.

EsxeronHo Ha 6—7 MecsleB Mope MOKpBIBaeTcs JIbIoM. Y Oepera u B 3ajuBax 00-
pasyeTcs Ipulai, NeHTpajbHas 4acTb MOPS OOBIYHO IIOKPHITA IIABYYMMH JIbAAMHU
(10 90% nenoBOro MOKpoBa), JOCTUTAOIIUMHU TOIMUHBI 3540 caHTUMETPOB, a B Cy-
POBBIE 3UMBI 10 TOIYTOpPa METPOB.

OcHoBHbIe TIOpTHI: ApxaHrenbck, CeBepoaBuHck, OHera, beiaomopck, Kanganak-
ma, Kemp 1 Me3eHs.
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5.2. HcTOYHMKH MNOCTYIVICHUA 3arPA3HAKIINX BEIIECTB

PeuHoli cTOk fABNsieTCA IJaBHBIM MCTOYHMKOM 3arpsizHeHust bernoro mops. Pexu
BBEIHOCSIT B TMPUOPEKHBIC AKBATOPHH 3arps3HSAIOMIAE BEIIECTBA, MOCTYHAIONINE OT
MPEeINPUATHI IEIUTI0JI03HO-0YMaXHOH MPOMBIIIICHHOCTH, MUHAIHEPro, >KUIHITHO-
KOMMYHAJIBHOTO XO3SIIICTBA, CYyIOB PEYHOr0 M MOpPCKOTO (hioTa. 3HAYUTECIBEHBIM HC-
TOYHHKOM 3arpsi3HEHUsS BOJ bemoro Mops sBiseTcss cOpOC CTOYHBIX BOJ MPEATIPUSITH-
SIMH TOPOJIOB ¥ TTOCEIIKOB, PACIIOIOKEHHBIX B MPUOPEIKHBIX palioHAX M YCTHEBBIX 00-
JACTSX peK.

B Kanpamakuickuii 3anuB bexoro mopst BOnmu3u 1. Kanganakma oTBOIAT CTOYHBIE
BOABI O TIpeAnpusAThii, HanOojee KPyIHBIMA U3 KOTOPHIX SABJIAIOTCA KammamakmaBo-
nokanan, Kanmpamakmickuii amromuaueBbli 3aBog CYAJI m AnaTuTBIBOAOKAHAI
(tabn. 5.1). B 2011 r. B 3anmuB 6v110 cOpomeno Oonee 10,2 MIIH.M® CTOYHBIX BOJ, B
T.4. 3aTPA3HEHHBIX 03 0urcTKH 4,6 MIH.M’. CO CTOYHBIME BOJAMH B MOPE MOCTYIIH-
1o 58,7 T oprannueckux BemiecTB (o bIIKs), 50,8 T B3BemeHHbIX BemecTB, | TOHHA
HEe(TAHBIX YTJIEBOJOPOAOB, OOJBIINE TMOTYTOHHI IETEPTEHTOB, IIOYTH TOHHA XKejle3a U
JIpyTHE 3arpsI3HSIOLIME BEILIECTBA.

Tabauua 5.1. CymMmmapHOe TOCTYIUICHHE 3arps3HSAONUX BemecTs (T) B Kanmamakmi-
ckuit 3anmuB benmoro mops B 2011 r.

CTo4HBIE BOABI

3arpsizHsilonue BemecTBa, TOHH
ThIC. M/TO1 P 1 n ’

[penmpusitue
Bcero [0e3 ounctkn| HY CIIAB | BIIKs | BB* | CO** Fe
ATaTHTBEIBOIOKAHAT 852 61 0,14 0,21 17,5 12,6 170,4 0,316
Kanpanaxmcicuii MOpeKo| 5 12,1 0,009 | 0,004 | 054 | 0,18 | 2,16 [0,008
TOPTOBBII MTOPT
«KA3-CYAJI» 756,5 756,5 0,107 - 1,59 1,83 62,2 |0,105
3390+
KanpmamakmaBogokaHan 4838 3390 0,42 0,322 33,0 334 | 765,0 |0,451
Benomopckas meprebaza | 371,2 371,2 0,30 - 1,05 2,79 75,0 -
Kusoxeckuit ppiOOBOIHBIN 5.39 5.39 0.07 5.03 3 3 3
3aBOJI
Hroro: 10225 4596 1,046 0,536 58,71 | 50,8 | 1074,8 | 0,88

BB* — g36ewennvie eeujecmea
CO** — cyxotl ocmamox.

5.3. /IBuHCKMIi 32/1UB

B 2011 r. CeBepubpim YI'MC B /IBuHCKOM 3anuBe benoro Mopsi ObIJIO BBITIOJHEHO
JIBe THUAPOXUMHUUYECKHUE chbeMKH 17—18 wutonsg u 16—17 okTa0ps Ha 7 cTaHZAPTHBIX
CTaHIHAX MOHHTOpUHTA. [IpoOBI BOIBI OBLIM OTOOpaHBI W3 MOBEPXHOCTHOTO M MPHU-
JIOHHOTO CJIO€B HA MEJKOBOJIHBIX CTAHIUSAX W JOTOJHHUTEIBHO CO CTAHJAPTHBIX TU-
POJIOTHYECKUX TOPU30HTOB Ha IIyOOKOBOJHBIX. Becero oTo6paHo u npoaHanu3uposa-
HO 48 mpo0.
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Puc. 5.2. Pacnonoocenue cmanoapmuulx cmanyui omoopa npob 6 /[eunckom 3anuge
benozo mops 6 2011 2.

CoJieHOCTB B BOJAxX 3ajIMBa JIETOM-OCEHBIO M3MeHsNach 0T 19,6%o0 Ha MOBEpXHO-
CTH B cepeauHe urons BOmu3u CeBeponaBHHCKA 10 28,7%o y AHAa Ha LEHTPaIbHOMN
craniuu Ne9. BenmenacTBue pedyHOTo CTOKA MOBEPXHOCTHEBIN CIIOW 0oJiee pacmpecHeH-
HBIA, cpeiHAs BenuuuHa cocTaBuia 24,15%0 mpotuB 26,4%o0 B NPOMEXKYTOUHBIX
U MPUAOHHBIX Bojxax. Bemumumua pH m3MeHsnace B y3koMm nuamaszone 7,71-8,13 u B
cpenHem coctasuna 7,93 en. pH.

B otnugme oT mpoIUIOro roja ypoBEHB 3arPSA3HEHHOCTH BOJ 3a/IMBa HeQTAHBIMHU
YIJ1€BOAOPOAAMHU CYIIECTBEHHO CHU3MICSA. CpemHss KOHIIEHTpalus M0 pe3yiabTaTam
JIIBYX CHEMOK B HIOJIe M OKTs0pe cocraBmia 0,004 Mr/am’ (tabm. 5.3). B 25 npo6ax u3
34 mpoaHanu3upOBaHHBIX cofepkanue HY Oplmo Hibke mpenena oOHApyXEHUS HUC-
MOJIb30BAaHHOTO METOJla XHMHYECKOTO aHaiW3a, a B OCTajdbHBIX paBHsachk 0,01
MF/Z[M3. Konuentpanus ximopopranndeckux nectunugaoB rpynn JJAT u I'XHI B mo-
BEPXHOCTHBIX M MPHUAOHHBIX BOJAX 3aJIMBa B IEPHUOJ MPOBEACHUS HAOIIOACHUN ObLIa
HIDKE TIpeiena o0HapyKeHHsI.

CpenHss 1 MakcuMalbHas KOHIIeHTpanus pocaToB B Bogax J[BUHCKOTrO 3anuBa B
2011 r. cocraBuna 16,5 u 64,1 MKT/1IM° ; MAKCHMYM OTMEYEH Ha MOBEPXHOCTU OKOJIO
3umHero Oepera B okTsa6pe. Coaeprxanue obiiero ¢gochopa BapbUpOBaNO B aMama-
30He 9,60—154,49 MKT/7(M° , COCTaBUB B cpeaHeM 25,34 MK/ 7M. MakcumyM OTMEUEH
B OKTSI0pe B MIPUIOHHOM CJIO€ Ha riyomnHe 9 M Ha nieHTpanbHO# ctanuu Nel8 y ycThs
CesepHoii JIpunbl. He3nauuTenpHas pa3HHIa B COACPKAHUHU B BOJIC MUHEPAJILHOTO U
ob6mero docdopa cBUAETEILCTBYET 00 OTHOCHUTEIHHO HEOOJBIIOW OJM OpraHuye-
ckoro ¢ocdopa. KoHneHnTpaus CHIMKATOB H3MeHsIack oT 21 mo 517 MKF/,Z[M3, B
cpenteM 269 Mkr/am’. Hanbompas BeIM4HHA 3aKOHOMEPHO 3a(UKCHPOBAHA B LICH-
Tpe 3aiuBa Ha TiyomHe 79 m B uitone. CpenHee cojep)KaHHE HUTPUTOB COCTaBHIIO
1,14 MKF/,Z[M3, YTO MOYTH B 2 pasa O0JblIIe MPOILIOrOIHETO 3HaUeHH . MaKkcuMasbHas
KOHIIEHTpanus coctaBuia 3,70 MKF/,I[M3 B HioJie Ha rayouHe 20 M B LIEHTpE 3aJIMBA.
Hambonwimiee u cpeagHee cojaep)KaHHMe aMMOHHHHOIrO aszora cocrtaBwio 12,56
u 3,19 MKF/ILM3 COOTBETCTBEHHO, 00a 3HAUEHHUS MOYTH B 2 pa3a MEHbIIIEC MPOIIOT0/I-
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Hero. MakcUMyM OTMEUYEH Ha IOBEpXHOCTH B OKTiI0pe Ha cT. Nel9. Comeprkanue
HUTpaTOB ObLIO IpuMepHO Ha ypoBHe 2010 T. — 56,48 u 186,56 MKT/IIM; MaKCUMyM
3apuxcupoBaH B MPUAOHHBIX BoJaxX Ha rioyouHe 80 M B IIEHTpe 3aInBa.

Kucnopongusiii pexuM B BoAax 3aJinBa COOTBETCTBOBAN HopMme. ConepxaHue pac-
TBOPEHHOT0 KHMCJ0POAA U3MEHSUIOCh B Juamna3oHe 7,29-9,44 MFOZ/,Z[MS, COCTaBUB B
cpensem 8,49 MrO,/im’. MUHHMYM OTMEUYEH B MIOJNE B 3aMagHONH 9aCTH YCTHEBOTO
B3MODbs pekn y CeBepoJBUHCKA B HAaNOOJIee pacpEeCHEHHbIX TOBEPXHOCTHBIX BOJAX.
IIporeHT HachImEeHNsT BOAHBIX Macc KHUCIOPOAOM M3MeHsIcA B quamna3one 74—87%, B
cpenHeM 84%. MuHNManpHOE 3HaUY€HHE OBUIO 3apeTUCTPHUPOBAHO B MPHIOHHOM CII0€
Box Ha ray6une 80 M B mieHTpe 3anuBa. [lo cpaBrenuto ¢ 2010 r. romoM KHCIOPOTHBIN
PEXKUM NPAKTUYECKU HE U3MEHUIICS.

5.4. KangajJaKIICKU# 3aJ1UB

C mapra no okta6ps 2011 r. Mypmanckum YI'MC Ha Boamocty (rimy6una 3 M) B
TOproBoM nopTy r. Kanganakira u3 mOBEpXHOCTHOT'O CIIOSI BOJ OBLI MIPOBEICH €KeMe-
CAYHBIN 0TOOpP IIECTH THAPOXUMHUYECKUX Mpo0. TemmnepaTypa B epuoa HaOIIOACHUH
m3Mensaack ot -0,20 go 14,OOOC; coseHoCTh 9,51-14,76%0 ¢ MUHUMYMOM B OKTSIOpe
U MaKCHMyMOM B HIOHE; 3HaucHUsl pH He BBRIXOOWIH 3a paMKu auama3ona 7,35-7,75;
menounoct — 0,57-0,90 Mr—3KB/)1M3.

Copnepxxanre HeTAHBIX YIJIEBOAOPOAOB B BYX BECEHHHX Ipo0ax U3 MOBEPX-
HOCTHOTO CJIosl BoJ mmopta coctaBuio 0,02 MF/Z[M3, a B OCTaJbHBIX OBLIO HIKE Mpeie-
na obHapyxeHud (tabu. 5.3). 3arps3HeHue BoJ (PEHOIOM OBITIO B LI€JIOM HEBBICOKHM,
ero cogeprkanue B IByX npobax coctasmwio 0,01 u 0,07 MKF/,E[M3 , @ B OCTaJbHBIX OBLIO
Hmwke DL. AnamornyHo OBIT BBISABICH MeTakpe3on (Tpu mpoder 0,05; 0,06 u
0,07 MKF/,HM3); oprokpeson (0,03; 0,08; 0,08 m 0,12 MKF/Z[M3); apaKkpe30.
(0,94 Mxr/mm’); 2,6-kemzeron (0,05; 0,05; 0,20 u 0,23 MKr/am’); TBasKoI He ObLI 06-
HapyxeH. CyMMapHasi BeIMYMHA COJAEpKaHUs (EHOJOB ObUIa OT AHAIUTHUYECKOTO
HyJIA B OKTs10pe 10 1,32 MKr/;[M3 B Hauaje UroHA. Komnm4ecTBO JErKOOKUCIIEMBIX Op-
TaHUYECKUX BEIIECTB B BOJAE MO OnoxummmuueckoMmy mnotpebieHuto kuciopona BIIKs
ObUTO ONM3KMM K MPOILIOTOJAHEMY YPOBHIO M BapbupoBaio B mpenemax 0,40—
1,17 MrO2/;:(M3 (cpemnssa 0,71 MFOz/,I[M3). ConepxaHue B3BEIICHHBIX B BOJC YaCTHI]
OoCTATAIIO 8 Mr/,uM3 , 4TO B 8 pa3 OoJblle MPOLUIOrOJHEr0 MaKCUMyMa; B CpeIHEM
COCTaBUJIO 2 MF/Z[M3. Konnentpamnus aMmMmoHuitHOTO azota BapbpupoBana ot 0,0 mo
30,0 Mxr/am’, B cpenueM 9,8 MK/ (M, HutpuTHoro asora 0,0-1,4/0,45 MKT/IIM’; HUT-
patHoro a3ora 11,1-77,8/42,0 MK/ (M, docdartHoro dpochopa 3,0-28,0/8,4 MKT/IM° 1
cuinukatoB 751-2671/1744 MKF/,E[M3 . B ienom copmeprkanrie OMOTeHHBIX BELIECTB OBIIO0
B MpeJieNiaX €CTECTBEHHBIX MEKT'O0BBIX KOJICOAHUMH.

B Bojax mopta Ob11M 00HAPYKEHBI XJIOPOPTAHUYECKUE MEeCTHIIMABI M BCE KOHTPO-
JIUpyeMble TsDKeNble MeTallbl (Tabi. 5.2). MakcuMallbHbIe 3HaUYCHHS JUHIAHA U €TO
kourenepa a-I'XL" G Ha ypore 0,4 u 4,1 ur/am’, a JUIT u ero MeTaGoIHTOB
A0 u AAD cocraBisn 4,1; 0,0 u 5,9 HI/IM° (0,6 ITAK). Kak 1 B mpomjioM romay,
KOHIIEHTpaIus ene3a 1 meau npesbimana [1/IK moutu Bo Bcex oToOpaHHBIX TTpodax,
a cpennss 3a rox coctabnsia 1,6 u 1,3 T1JIK coorBerctBenHo. CoaepkaHue B BoJax
MopTa BCEX OCTAIBHBIX METAJUIOB OBLIO HEBBLICOKUM, JaXKe MAKCHUMAJIbHbIC BETMUYHNHBI
He npesbimanu goaei [1JIK. PactBopeHHas B Boje pTyTh Oblila OOHApy»eHa BO BCEX
npobax, a ee KOHIeHTpanus u3MeHsutach ot 0,015 1o 0,036 MKF/,Z[M3 (0,4 TIIK).
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Tadnauua 5.2. KoHIEHTpanus XJI0pOpraHu4ecKuX MECTULHI0B U TSHKEIbIX METaJIOB
B ITIOBEPXHOCTHBIX BoAax nopra Kanpanakma B 2011 r.

XOIl, HF/IIM3 Tsizkesble MeTAJLIBI, Mlcr/lIM3
o-IXI | y-I'XIC | JAT | A3 Cu Ni Mn Pb Fe Cr Cd
cpen 1,83 0,20 0,88 | 2,70 6,6 2.7 543 | 3,17 79,5 0,32 | 0,10
MakKc 4,1 0,4 4,1 5,9 10,7 4.0 3,6 5,4 48 0,14 | 0,20
MHH 0,0 0,0 0,0 0,0 2.4 1,0 6,8 1,2 141 1,0 | 0,03

KucnopoaHslit pesxuM OBEPXHOCTHBIX BOA B mopTy Kanpanakima Ol B peaesnax
MHOTOJICTHEH M3MEHYUBOCTH. KOHIIEHTpanusi pacCTBOPEHHOTO B BOJE KHCIOpOAa M3-
MeHsnachk ot 6,33 1o 8,78 MrO2/;:[M3, cocTaBisis B cpenHeM 7,50 MFOz/Z[M3. IIpouent
HACHIIICHUS BOJ KHUCJIOPOJOM BO BCE CE30HBI OBLT HU3KUM, BApbUPOBAN B MEpeaenax
64,43—69,65%, u B cpenHeM coctaBisii 66,4%.

Ta6nuuna 5.3. CpenneromoBass U MaKCHUMalbHAas KOHIICHTPAIMS 3arps3HSIONINX Be-
mecTB B Bojax J{BuHckoro u Kannganakmickoro 3aiuBoB bemoro mopst B 2009-2011 rr.

Paiion Mnrpeanent 2009 r. 2010 r. 2011 r.
C* AK C* T OK C* MAOK
oy 0,01 0,2 0,01 0,2 0,004 <0,1
0,08 1,6 0,03 0,6 0,01 0,2
HyrrpuTs: 2 0,7 <0,1 1,14 <0,1
6 2,5 <0,1 3,70 <0,1
JBuHCKMHT <1 <0,1 0,6 <0,1 0
3aJIUB IXur <1 <0,1 8,6 0,9 0
PacTBopeHHBII 9,03 9,01 8,49
KHCIIOPOJ 7,26 7,30 7,29
% HaCBIICHUS 86 84,5 84,0
69 72 74
oy 0,03 0,6 0,00 <0,1 0,007 0,1
0,09 1,8 0,02 0,4 0,02 0,4
Petos 0,06 <0,1 0,04 <0,1 0,34 0,3
0,11 0,1 0,06 <0,1 1,32 1,3
Mes 9,18 1,8 7,83 1,6 6,62 1,3
12,3 2,5 12,50 2,5 10,7 2,1
Hitkens 3,82 0,4 2,82 0,3 2,72 0,3
4,70 0,5 4,30 0,4 4,0 0,4
Kangamakuickuii Conien 3,50 0,4 2,47 0,2 3,10 0,3
3aJIUB: 13,1 1,3 3,90 0,4 5.4 0,5
opT Mapranerr 5,75 0,1 7,03 0,1 5,40 0,1
Kanpmanakmra 8,10 0,2 8,80 0,2 6,8 0,1
Keseso 53 1,1 75 1,5 80 1,6
60 1,2 132 2,6 141 2,8
0,50 <0,1 0,10 <0,1 0,20 <0,1
V-IXIT (anzan) 1,50 0,2 0,60 <0,1 0,40 <0,1
0,18 <0,1 1,83 0,2
o-IXIE 1,10 0,1 4.1 0,4
1,65 0,2 0,12 <0,1 0,88 <0,1
JULT 8,50 0,9 0,70 <0,1 4,1 0,4
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A30T aMMOHMIHBIIH 32 <0.1 18 <01 2.8 <01

Kannamakmi- 55 0,1 30 <0,1 30 <0,1

CKHI1 3aJIMB: BIIK; 0,69 0,3 0,74 0,4 0,71 0,4

nopT MrO,/i 091 0,5 1,23 0,6 1,17 0,6
Kannanakma PacTBOpEHHBIH 7,88 7,76 7,50
KHCIIOPOJ 6,77 6,50 6,33

Hpumeuanus: 1. Konyenmpayus (C)* nepmsanvix yenesooopooos (HY), BIIKs u pacmeo-
pennozo & 600e KUCI0podda npusedenda 6 Me/OM’; Memaunos, enond, ammoHuiinozo azoma
U HUMPUMO8 — 8 MK2/0M3, necmuyuoos — 8 H2/om’.

2. [na kasicooeo umepeoueHma 8 epxmeill CmMpoxe YKA3aHO cpedHee 3a 200 3HAYeHue, 8
HUICHELl CIMPOKe — MaKCUMAIbHoe (01 KUCIOPOOd — MUHUMANbHOE) 3HAYEHUe.

3. 3uauvenus IIJJK om 0,1 0o 3,0 yxkazanuvl ¢ decamuynvimu 0oramu, eviuie 3,0 OKpyaieHbl
00 Yenbix.

Wnneke 3arpssaenHoctu Box U3B mo mabmogenusm B 2011 r. coctaBun 0,80, a
KauecTBO BOJ B ToprosoM nopry Kanganakma onenusaercs Il kiraccoMm, «yMepeHHO
3arpa3HeHHble» (Tabn. 5.4, puc. 5.3). [IpHOpUTETHRIMU 3aTPSA3HAIONINMHE BEIeCTBAMHU
OBLIH XKele30, MeJIb U OPTaHUYECKUE BEIECTBA.

14

I
‘—0— Boanoct Kanganakma — | — || —— I

12

Z’: /f—c/ \\\./., 9/.\0/.
W/

—J

02

0,0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Puc. 5.3. Muozcoremusas ounamuxa uuoekca 3acpssHeHHocmu 600 HU3B 6 nopmy
2. Kanoanaxwa.

Taoauna 5.4. Ouenka kayectBa Boj nopTta Kangamakma B KangamakimickoMm 3aiuBe
Benoro mops B 2009-2011 rr.

Paiton mMops 2009 1. 2010 . 2011 r. Copnepxxanue 3B
B 2011 r. (8 I1JIK)

3B KJIacc 3B KJ1acc 3B KJ1acc
TOproBbIil OPT, T. 0,90 111 1,03 111 1,02 111 Fe 1,59; Cu 1,32;
[Kanmamakmia BIIK; 0,36; O, 0,80
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[Ipunoxenue 1.

ABTOpBI, BiIa/ie/IbIbl MATEPHAJIOB U OPraHU3aluu,
NPHHUMAKOLHeE yYacTHe B ToAroToBke Exeronnuka-2011

Kacnuiickoe mope

Actpaxanckuit HI'MC (ActplII’ MC, r. Actpaxans): Uns3oBa @.111., Bo3sHecen-
ckas JI.M., Cunenko JI.T'.
Harecranckuit II'MC (JarII'MC, r. Maxaukana): [Tocrasuk I1.B., Apxumniesa
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