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BBeaenne

HccnenoBanuss COCTOSHMSI U 3arpsi3HEHHOCTH MOPCKOM cpeibl B CEBEpo-3alaJHOM 4acTu
Kacnuiickoro mops B 2012 romy mnpoBoaMiuch B cocTaBe «MeponpHuATHH 10 BOCCTAaHOBJICHHIO
(YHKUMOHUPOBAaHUSI IMYHKTOB TOCyJapCcTBEHHOW  HaOmomartenpHoit cetm» DLII  «Pa3Butue
BO/IOX03A1icTBeHHOTO KoMmIutekca Poccmiickoit denepartun B 2012-2020 rT.%», yTBEpKASHHBIX TPUKA30M
Pocrunpomera Ne 308 ot 04.06.2012 r. B cooTBeTcTBHU ¢ «lIporpaMMoii MOHUTOpPUHTa TPAHCTPAHUYHBIX
BOJHBIX 00bekTOB Kacnuiickoro mopst Ha 2012-2014 rr.», yrBepsknenHoit YM3A Pocrunpomera.

OOBeKTOM HCCIIeI0BaHUI B COOTBETCTBUH C JAHHOW MPOTrpaMMOM SIBUJIACh CEBEPO-3aMagHas 4acTh
Kacmmiickoro Mops, orpaHHYeHHas cO CTOPOHBI cylm OeperoBoil auaHed PD, a co cTOpoHBI MOps —
MEXIYHAPOJHBIMA  JIMHUSAMHM  pasTpaHUYeHHs MOPCKOTO JHa B IeNIAX  HEAPOIOJIb30BaHuS,
YCTaHOBJICHHBIMM B COOTBETCTBHM C COTJIalIEHUAMH, KOTOpble Poccuiickas denepanus 3akiouuna  C
PecrryOnmkoit Kazaxcran m Aszepbaiimkanckoit Pecnyomukoit B mepuozg ¢1998 mo 2002 rox. JlanHas
aKBaTOPHS HWMEHYETCS POCCHHCKMM CEKTOpOM HeApomnoib30BaHMs Kacmuiickoro mMops (COKpaiieHHO
PCHII). CooTBeTCTBEHHO K TpaHCTPaHUYHBIM BOJHBIM 0OBeKTaM KacmuicKoro Mopst OTHOCSTCS
Ceepubii 1 Cpennnii Kacnmii — gactu Mopsi, IMEIOIIHE YEePTHl COOCTBEHHOTO PEXHMMa, B IMpenenax
KoTopbIx pacnonoxxern PCHIL

Perynsipubsie HaOnroneHus 3a 3arpsizHeHHeM Mopckux Box B Coerckom Coroze Hadamuch B 1966
roJly, CUCTeMaTH4YeCKHil xapakrep mpuodpenu B 1977 r. mocne yrBepxknaeHus | odepenu I[Iporpammer
OI'CHK. Haumnas c 1986 roma 5Tu HaOmOIeHUS TPOBOAWINCH B cooTBeTcTBHH co |l ouepensio
[MporpamMmer OI'CHK B npubpeskHbIX paiioHax W B OTKPBITOH Yactu Mops. [locne pacmaga CoBeTckoro
Cor03a U TPAKTUYECKH MOTHOTO MpeKpalieHus: (UHAHCUPOBAHUS YKCIICAUIMOHHBIX pa00T HAOIIOICHUS
B OTKphITOW vacth Kacmmiickoro mops Obuin mpekpaiieHsl. HemocTaTok cpencTB HMpHBEN TakXke K
MOpaJILHOMY M TEXHUYECKOMY W3HOCY TPUOOPHOTO MapKa.

Mexy Tem, mocie BeTyruieHus: B cuiy B aBrycte 2006 roga PamMouHOM KOHBEHLIMH IO 3alUTE
Mmopckoit cpensl Kacnmiickoro mopst npu coneiicrsuu FOHEIT u KOI/KACIIOKO nauvanace paspaboTka
COBMECTHOM HpOrpaMMbl 3KOJIOTHYECKOro MoHHuTOpuHra Kacnmiickoro Mopst (mamee HMEHyeMoOH
MEXyHapOIHON mporpaMMoii MoHuTOpuHTa — MIIM), mpoekT kotopoii 0but 0100peH Kondepennueit
ctopoH. OcyluecTBI€HHE COBMECTHOTO MOHHUTOPHHIA IpEeLyCMaTpUBAETCSl TAKXKe INpHIaraeMbIM K
JaHHOM KOHBEHIMH [IpOTOKOIOM 1O 3amuTe MOps OT 3arpsi3HEHHS U3 Ha3eMHBIX HCTOYHUKOB, KOTOPBIN
COTJIaCOBaH CTOPOHAMM M TOTOBUTCS K TOJIHCAHUIO.

C ydeTroM Ha3BaHHBIX BBIIIE OOCTOSITENBCTB OCHOBHBIC 3amauu «[IporpamMMbl MOHUTOpPWHTA
TpPaHCTPAaHWYHBIX BOJHBIX 00BekTOoB Kacmuiickoro mops Ha 2012-2014 rr.»  ObIM  OmpezeNeHb
CJICIYFOIIUM 00Pa30M:

— BO300HOBJIEHHE CHCTEMAaTHYECKUX HaOIIOAEHUH 3a 3arpsS3HEHHEM MOPCKOI cpeabl Ha BEKOBBIX
paspesax CeBepnoro Kacnus, rae oHn OblIH IpekpaiieHsl B Hadane 90-X rofioB NpOLUIOro CTONETHS;

— pacmupeHHe CceTH HaOMIOJACHUH 3a 3arpsA3HEHHEM MOPCKOM Cpeapl 3a CYeT CTaHIHUH,
pacnonoxensbix 1o nepumerpy PCHII, n ctarmmit MIIM;

— COBEpPIICHCTBOBAHWE METOAOB M TEXHOJOTWH AMarHo3a 3arpA3HEHHOCTH, OIEHKH KadecTBa
MOPCKOH Ccpenpl;

— YBEJIMYEHHE TIOJHOTHI, JIOCTOBEPHOCTH W 3HAYUMOCTH WH(POPMAILIMU O COCTOSIHUH U 3arps3HEHUH
Kacnuiickoro Mopsi, Ipe1oCTaBIsIEMON MMOTPEOUTEIIM;

— BBIIOJIHEHHE MEXKIYHApOAHBIX 00s3aTenbcTB PP MO0 OCYHIECTBIGHHIO COBMECTHOTO
MoHMTOpHHTa Kacnniickoro Mops.

B 2012 romy B pamkax «lIporpaMmpl MOHHTOpWHTAa TpPAaHCTPAHWUYHBIX BOJIHBIX OOBEKTOB
Kacnmiickoro mopst ma 2012-2014 r1r.» OBUTM TpPOBEIEHBI JBE MIMPOKOMACIITAOHBIE SKCHEIULIHMU U
BBIMIOJIHEH OONBIIOH 00BeM J1adOpaTOPHBIX HCCIEAOBAaHWN, B KOTOPBIX IPUHUMAIM Yy4acTHe
CIELIMAJIUCTHI ONIEPATUBHO-NIPOM3BOJICTBEHHBIX U HAYUHBIX yUpexxaeHUu Pocrunpomera: AcTpaxaHcKoro
u larecranckoro III'MC, Kacnmiickoro MOpckoro Hay4YHO-HCCienoBareiabckoro meatpa (KacnMHULY),
TlocynapctBenHoro  okeanorpaguueckoro  mHcturyta ('OWH),  Hay4HO-pOoW3BOJICTBEHHOTO
oopemuuenus «Taudyny.



Ha ocHoBe monydeHHBIX MaTepHajoB CHadaja ObLT MOATOTOBJIEH O-TH TOMHBIH TEXHHYECKHN
OTYeT, 3aTeM 2-X TOMHBI HaydyHO-TeXHMYeCKuH oTuer. Hacrosiumuii 0030p — 3TO HTOr MOCIIEIHETO
0000IIeHNs TOJTY4YEHHBIX MaTepuanoB, BbimosHeHHOro coBMecTHO KacnMHMUILL m TOMH. O630p
COCTOMT M3 HECKONbKHMX pasaenoB. I[lepBelii pasgen comepkuT HHPopManuio 00 OpraHu3aludl |
mpoBefeHNH paboT. Bo BTOpoMm paszmene TPHUBOAWUTCS XapaKTEPHCTHKA XWMHYECKOTO CTOKa C
tepputopun PO B Kacnmiickoe mope ocennro 2012 roma. Jlanee crneayioT pas3menbl, XapaKTepU3yIOIIre
THIPOJIOTO-TUAPOXUMUYECKHE,  JIUTOJIOTO-XUMHYECKHE  YCIOBHS,  HNPOCTPAHCTBEHHO-BPEMEHHYIO
W3MEHYMBOCTh 3arPS3HEHHOCTH MOPCKHX BOJI M JOHHBIX OTJIOXKEHHWH B TEpPHOJ TPOBEACHUS
JKCIEANIHOHHBIX paboT. 3areM KpaTKO OCBEIIAI0TCA pPe3yJbTaThl CIENHUATBHBIX HCCIIEeOBaHUH,
BHIMONHEHHBIX B 2012 TOmy B paMKax HayYHO-TEXHHYECKOTO OOeCIeYeHHuss MOHHTOpPUHIra
TPaHCTPAaHWYHBIX BOAHBIX OOBEKTOB. B mociemHem paszzerne naHa KOMIUIEKCHas OLIEHKA 3arpsi3HEHUs
MOPCKOH cpefpl, a B 3aKIIF0YeHHH 0003HAYEeHBI OCHOBHBIE UTOTH BBHITIOJTHEHHBIX Pa0oT.

1. Opranu3anus u NpoBeaeHne padoT

B 2012 romy skcreaumuoHHBIE pabOTHl B paMKaX MOHHTOPHWHTA TPAaHCTPAaHUYHBIX BOJHBIX
o0wrexToB Kacnwmiickoro mopst BeIONHsUTHCH B 10 paiioHax m Ha 7 paspe3ax (B T.4. 2 «BEKOBBIX»), a
Takxke B AenbTax 3-x pek (Bonrm, Tepexa u Cynaka), Ha 104 MOpCKHX MyHKTax (OKeaHOTparuecKHX
cTaHiMsIX) U B 11 myHKTax HaOJNIOJCHUH 32 COCTOSHUEM W 3arps3HEHHEM MOBEPXHOCTHBIX BOJ CYIIH
(puc. 1. m Tabn. 1). DKkcreUIIMOHHBIE PA0OTHI BHITOMHSUIHCH B 2 3Tamna. [lepBhIif aTan 0XBaThIBAT MTEPHOJ
¢ 20 ceHTsI0ps 110 26 OKTAOPS, a BTOPOi — ¢ 1 HOAOps o 3 mexadpsi.

Hns ynobctea akBatopuss PCHII Obuta pa3bura Ha JBE 30HBI OTBETCTBEHHOCTH: 1) 30Ha
otrBeTcTBeHHOCTH AcTpaxanckoro LII'MC Bxmouama B cebs nenbty Bonrum m Cesepnsrii Kacmwmii, 3a
nckmodernneM Kmsmspckoro 3anmmBa; 2) 30Ha otBeTcTBeHHOCTH Jlarecranckoro LII'MC Bkirouana B ceOst
nenbThl Tepeka n Cynaka, Kuznspcekuii 3anuB u Cpennuit Kacnmii.

B skcnenunmoHHBIX paboTax MpUHUMAIHM ydacTue cyjaa, o0OpyJoBaHHBIE BCeM HEOOXOAMMBIM
IUIL IPOBENEHMsI SKCIEIUIMOHHBIX Pa0OT B MENKOBOAHBIX M TITyOOKOBOAHBIX paiioHax Kacmuiickoro
MOps (CIIyTHUKOBOM HAaBUTAlIMOHHOM CHCTEMOW, METEOpOJIOTHYECKON CTaHIMeW, THUAPOIOTHYECKON
nebekoi, mprudopamMu I 0TOOpa MPOO U NPOBEACHUS XUMUYSCKUX aHAIN30B 1 JHS).

Bce cynoBble MeTeOpOIOrHYeCcKHe, THAPOIOTHYECKUE U THAPOXUMHUYECKUE HAOIIONECHHS, a TAKKe
oTO0Op mpo0 BOIBI, AOHHBIX OTJIOXKEHHH M B3BECH NPOBOAMINCH B COOTBETCTBHUM C TpPEOOBaHMSIMH
HOopMaTuBHO-TexHHUeckux nokymeHtoB (P, I'OCT, T'OCT-P), nacraBieHMSMH, PYKOBOACTBAMH,
METOAMYECKUMH yKazaHusMu. [l npoBeneHus HaOMIONEHMH M HM3MEPEHHH HCIONb30BAINCH
MIPOBEPEHHbIE CPEACTBA, aTTECTOBaHHBIE B [ OCYyZapcTBEHHOM peecTpe CpeACTB U3MEPEHUSI.

Xumudeckuid aHanu3 npo0 BOJbI, OTOOPAHHBIX B 30HE OTBETCTBEHHOCTH AcTpaxaHckoro L[ITMC,
Ha OMOTEHHBIE 3JEMEHTHI, a TaKkKe MpPoO0 BOABI M JOHHBIX OTJIOXKEHHWH Ha HECTONKHE OpraHMYecKue
sarps3HuTenn  (Heprenponyktel u  CIIAB) mpoBoamics B akKpeAMTOBAaHHOM —JabopaTropuu
Actpaxanckoro LII'MC.

XUMUYECKH aHaIU3 MPOO BOJIbI, OTOOPAHHBIX B 30HE OTBeTCTBeHHOCTU [larectanckoro [[I'MC,
Ha OHMOTeHHBIE »JJIEMEHTHl, a Takke Nnpo0 BOABI Ha HECTOMKHE OPraHWYecKHue 3arpsA3HUTEIH
(aedrenponyktel u CITAB) npoBoaunics B akkpeauroBanHou 1abopatopuu Jarecranckoro LII'MC.

Ananu3 npo0 AOHHBIX OTJIOKEHHUM, 0TOOPaHHBIX B 30HEe oTBeTCTBeHHOCTH [larectanckoro [II'MC,
Ha HECTOHMKHE OpraHMYeCKHE 3arps3HUTENM IPOBOJAWICS B aKKpEIWTOBAaHHOM Jaboparopuu
Actpaxanckoro HI'MC.

AHanu3 rpaHyIOMETPUIECKOTO COCTaBa JOHHBIX OTJIOKEHHHA W B3BECH, HE3aBUCHUMO OT TOTO, T
Obut  OTOOpaHbl poObl, mnpoBogwics KacnMHUIL ¢ mnpuBieyeHreM — CIEIHATW3UPOBAHHBIX
AKKpEIUTOBAaHHBIX OpraHU3aIuii.

Ananu3 Bcex mpoO BOMBI, B3BECH M JOHHBIX OTJIOKEHWH Ha TSKENbIE METaJIbl, HE3aBHCHMO OT
TOT0, TJI¢ OHU OBLIM OTOOPAaHBI, MPOBOAMIICS aKKpEAUTOBAaHHOM 1abopaTopuii Acrpaxanckoro [I'MC. B
OTACNBHBIX MPo0ax BOABI, TOHHBIX OTJIOKEHHH W B3BECHM MPOBOAMIIOCH HapajuleIbHOE ONpeAeiIeHHUE
TsDKebIX MeTasuioB B abopatopun 'OWMH n HIIO «Taiidyn».

Ananu3 npo0 BOJBI U JOHHBIX OTJIOXKEHWH Ha cToikue oprannyeckue 3arpssaurenn (XOII, ITXb,
IMAY u dranarer) npoogwics HITO «Tatdyn».

Merteoposnoruyeckue HaOMIONEHUS MPOBOAMINCH BO BCEX MYHKTaX, THAPOJOTHYECKHE U
TUJIPOXUMHUECKHE - TaKKEe BO BCEX IIYHKTaX B IIOBEPXHOCTHOM M IPUAOHHOM CJIOSX BOBI, 3a
UCKJIIOUCHHEM JIeNIbT PEeK U MEJIKOBOAHBIX paliOHOB, IZ€ 3TH HAOIIOAEHHUS OXBAaThIBAJIM TOJBKO
MOBEPXHOCTHBIN €10 BOAbIl. JIMTONMOro-XuMHUYecKre HaONIOIeHHUs MPOBOIAMINCH BO BCEX IMYHKTaX, 3a
HCKIIIOYEHHEM JIeNbT peK. OnpesieieHne HECTOMKNX OPraHN4eCKHUX 3arpA3HUTEIEH U TSHKENIBIX METaNIOB
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MPOBOJIUIIOCH BO BCEX MPO0ax BOJABI M JIOHHBIX OTiIockeHUH. OTOOp M aHamu3 MpoO B3BECH MPOBOIUICS B
OCHOBHOM B MEJIKOBOJHBIX paioHax. AHamm3 Tpod BOABI M JOHHBIX OTJIOXXEHWH Ha CTONKHE
OPraHWYECKUE 3arpsA3HUTEIM HOCWI W30UpATENbHBI XapakTep C OpHUCHTAlMEH Ha CTaHIUU
MEXKyHapOIHON MpOrpaMMbl MOHUTOPHHTA.

OpranuzaimoHHO-METOIUIecKoe obecriederrne pador ocymectBisuioch KacnMHMULL. Haygwo-
TeXHH4YecKoe obecriedeHne paboT mo 30HE oTBeTcTBeHHOCTH AcTpaxanckoro LII'MC ocymiecTBisiock
I'OWH. HayuHo-rexHuuyeckoe oOecreueHHe paboT mo 30He oTBeTcTBeHHOCTH Jlarectanckoro L[I'MC
ocymecteisuiock KacmMHULL. Actpaxanckum u Jlarecranckum [{I'MC ObuM TOATOTOBIEHBI CBOTHBIE
texandeckue ordetl. OMH n KacmtMHMUIL] coBMecTHO MOATOTOBMIM HAayYHO-TEXHUYECKHH OTYET U
HACTOSIINI 0030p.
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Puc. 1. Cxema pacroyiokeHus: MyHKTOB HAOFOICHUH 32 COCTOSIHUEM U 3arpsi3HCHUEM
TpaHCTPAaHUYHBIX BOAHBIX 00bekTOB Kacmuiickoro Mopst B 2012 1.
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Tabmuna 1

IlepedyeHn paiiOHOB ¥ ITYHKTOB HAOJIOACHHM 32 COCTOSHUEM U 3arps3HEHUEM

TPaHCTPaHWYHBIX BOAHBIX 00bekTOB Kacnmiickoro mops B 2012 T.

HauMeHnoBaHue W/WJIM HOMEP MYHKTA Koopaunaret
Hoarora | IIupora
1. Ilynxtel T'HC B aeabTe Bosirn

c. Bepxnee JleOsixbe 47° 48' 46° 45'

r. ACTpaxaHb 48° 00' 46° 25'

r. AcTpaxaHb 47° 57 46° 16'

p. Kpusas bonna 48° 10’ 46° 22'

c. [Toguainsix 48° 17" 46° 38'

1. Unpunka 47° 55' 46° 12'

r. Kamp1zsk 48° 04' 46° 07'

c. Kpacwusirii SIp 48° 21 46° 32'

2. Ilynkrsl MIIM Ha B3Mopbe Boaru
1M 49°16' 05.23" 45°54' 56.43"
2mr 49°04' 23.17" 46°03' 19.24"
3mm 48°51'25.97" 45°47' 06.78"
4mn 48°21' 40.66" 45°25'38.17"
S 48°01' 48.37" 45°23'11.86"
6MIT 47°43' 35.46" 45°20' 48.50"
gaviss 47°30' 11.15" 45°18' 18.26"
3. Pa3pe3 «BocTouHblii»
1B 50° 01' 05" 45° 58' 41"
2B 49°51' 54" 45°49'12"
3B 49° 41' 42" 45° 38' 20"
48 49° 32' 02" 45° 28' 41"
5B 49° 21' 22" 45° 17" 35"
6B 49° 10' 30" 45° 05' 35"
7B 49° 09' 36" 44° 49' 48"
8B 49° 09'00" 44° 38' 35"
OB 49°08' 17" 44° 30' 36"
10B (ct.4 paspesa V) 49°01' 44°16'
4. Pazpe3 111 THC
3.1 48° 56' 45° 29'
3.2 48° 56' 45° 21"
3.3 48° 56' 45° 13
3.4 48° 56' 45° 03
35 48° 56' 44° 53'
3.6 48° 56' 44° 43
3.7 48° 56' 44° 33'
3.8 48° 56' 44° 18
5. Pazpe3 CeBepHblii

Ic 48° 22' 48" 45° 07' 08"
2¢ 48°24' 14" 44° 58' 05"
3c 48° 25' 55" 44° 47' 53"
4c 48° 27' 25" 44° 37' 55"
5¢ 48° 29' 06" 44° 28' 44"
6¢ 48° 30" 47" 44°19'19"
7¢ (ct. 3 paspesa V) 48° 38' 44° Q9'
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[Mponomxkenue Tadm. 1

HaumeHnoBaHue /WM HOMep MyHKTA Koopaunarst
Hoarora | ITupora
6. Pazpes lllaTHC
3a.l 47° 45’ 44° 55'
3a.2 47° 48' 44° 49'
3a.3 47° 52' 44° 43'
3a.4 47° 54’ 44° 40'
3a.5 47° 56' 44° 36'
3a.6 47° 58' 44° 32'
3a.7 48° 01' 44° 28'
3a.8 48° 04' 44° 22
3a.9 48° 08' 44° 15'
3a.10 (cr.2 paspesa V) 48° 15’ 44° 02'
7. Ilynktel T'HC B neqabTax Tepeka u Cynaka
Kapranmackmii r/y 46° 33' 43° 47
AnukasraH 47° 23' 43° 38'
nrt. Cynak 47° 31 43°16'
8. Kuzasipckmii 3a;1uB
1x 47°22' 01" 44° 25' 48"
2K 47°28'19" 44°21' 14"
3k 47°35'35" 44° 15' 54"
4x 47° 43' 34" 44°10' 08"
Sk 47° 49' 52" 44° 05' 24"
6k (ct.1 paspesa V) 47° 57 36" 44° 00' 00"
7K 47° 22' 30" 44° 16' 55"
8K 47°30'32" 44°11' 53"
9k 47° 37" 48" 44° 05' 35"
10k 47° 24' 58" 44° 07' 08"
11k (ct. M) 47° 30' 32" 44° 00' 00"
9. Jlonatun
4 47° 43' 07" 43°49' 08"
5 47° 49' 07" 43° 49' 01"
6 47° 54' 02" 43° 48' 02"
10. ITpope3b
7 47° 34' 20" 43° 34' 08"
8 47° 33' 00" 43° 33
9 47° 34' 06" 43° 33"
10 (ct. 9mm) 47° 38' 07" 43° 33"
11 47° 32' 07" 43° 31'06"
11. Cynak

12 47° 34' 60" 43° 18
13 47° 36' 43° 17
14 47° 38' 43° 16'
15 (cr. 10Mm) 47° 40' 43° 15’
16 47° 31' 80" 43° 13
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Oxonuanue Ta0m. 1

HaumeHnoBaHue H/WJIM HOMEP MYHKTA Koopnuaret
HoJrora | IMupora
12. Maxaukajia
37 47° 28' 40" 43°05' 08"
38 47°29'07" 43°02' 06"
17 47° 30' 05" 43° 00" 40"
19 47° 35" 07" 43° 00' 03"
18 47° 32' 06" 43°00' 05"
21 (cr. 11Mmn) 47°35'07" 43°00' 04"
36 47° 32' 06" 42°59' 02"
35 47° 35' 03" 42° 57' 06"
20 47° 30' 40" 42° 59' 40"
13. Kacnuiick
23 47° 41' 00" 42°53'08"
22 47° 39' 04" 42°55'07"
39 (c1. 12Mm) 47° 44' 01" 42°50'00"
40 47° 46' 06" 42°53'06"
14. N36ep6am
24 (cr. 13Mmn) 47° 55' 06" 42° 33' 06"
25 47° 59' 06" 42° 30' 08"
26 47° 54' 08" 42° 35' 00"
15. lepOenT
27 48°19' 40" 42°03' 05"
28 (ct. 14Mmn) 48°19' 00" 42°03' 09"
16. Camyp
29 48° 33' 04" 41° 54' 20"
30 (cT. 15Mm) 48° 30' 00" 41° 55' 40"
17. Pa3zpe3 MepuauoHaJbHbIii
Im 48°56'13" 44° 03' 50"
2M 48° 56' 13" 43° 48' 29"
3m 48°56'13" 43°33'11"
4m 48°56'13" 43°16'44"
SM 48° 56" 13" 42° 55'41"
6M 48°56'13" 42° 35'42"
™ 48° 56' 13" 42° 17' 24"
18. Pa3zpe3 LlenTpanbHbIii
J§i 49°10'01" 43° 05' 56"
21 49°23'17" 42° 55' 52"
31 49° 37' 19" 42° 45'18"
4n 49° 53' 06" 42° 33' 22"
19. Pa3pe3 FOxHpblii

1o 48° 38' 02" 41° 55' 55"
210 48°45'18" 41° 59' 46"
310 48°53' 02" 42°03' 43"
410 48°57'11" 42°05'42"
510 49°11' 28" 42° 12" 43"
610 49° 25' 16" 42°19'34"
710 49° 38' 49" 42° 26' 10"

12




2. Xumnueckuii ctok pek B Kacnuiickoe mope ¢ repputopun Poccun

Xumnueckuii cTok pek B Kacnmiickoe mope ¢ teppuropunt PO dopmupyercs noz BIUSHHEM Kak
NPUPOAHBIX, TaK M aHTPOMOTeHHBIX (akTopoB. Tak, CTPOUTENBCTBO BOAOXPAHWIHUIL CYLICCTBEHHBIM
00pa3oM MOBIHSIO Ha XUMHMYECKMH COCTaB BOAbl BOArM B HIDKHEM TEUCHUH PEKU: yMEHBIIWIACH
KOHLIEHTpALWs B3BEIICHHBIX BEILECTB, IOBBICWIACH MUHEPAIN3ALMs BOIBI, CHU3WIOCH COICpPKAHUE
MUHEpaJbHBIX OMOTeHHBIX cosiell (PocdaToB, HUTPATOB) M MOBBICHIACH KOHIIGHTPAIHMs OPraHUYeCcKOro
BEIIECTBA B BOJE.

s coBpeMeHHOro Imepuoja (TOYKOH OTcYeTa KOTOPOrO MOXKHO CUMTATh HAyajao TEKYIIEro
CTOJIETHS) XapaKTePHO CHW)KEHHE KOHIeHTpanuu HedrenponykroB, CIIAB u xjopopranmueckux
necTUUUA0B B Bojae Hmxuell Bonaru mo cpaBHEHUIO ¢ MOCIENHUMH AECATUIETUSMHU MPOILIOTO BeEKa.
OpHaKo KOHIEHTpALMsl HEKOTOPBIX TSDKEIBIX METAIOB (Kese3a, LIMHKA, HUKENS M MEAH) OCTaeTCs
MOBBILICHHOM.

Hns Tepeka m Cynaka xapakTepHa OTHOCHUTENIBHO HM3Kas MUHEpaIu3alys BOJ, IpU 3TOM B
p.Cynak oHa Bblme, 4eM B P. Tepek, B OCHOBHOM 3a CYET IOBBIIIEHHOH KOHIEHTPALUH CYyJb(}aToB,
XJIOPHZIOB U MarHusi, KOTopasi B CBOIO o4epesib 00yClIOBIeHa OCOOEHHOCTSIMA XUMHYECKOTO COCTaBa BOJ
onHoro u3 nputokoB Cynaka — p. Axauiickoe Koiicy, a Takxke 3aperylnupoBaHUeM CTOKA PEKH.

Pe3ynbTaThl XUMHYECKOTO aHaiHM3a Mpo0, OTOOpaHHBIX oceHbio 2012 rojma, MOKAa3bIBAIOT, YTO
Bobl pp. Tepek u Cynak oboramieHsl KUCIOPOAOM, IIPU 3TOM COAEPKaHWE OPTaHUYECKUX BEILECTB, CyAs
nmo 3HaueHusM BIIK m XIIK, otHocuTenpHO HU3KO. KoHIleHTpaius mMuHepanbHOro ¢ocdopa B Bogax
p-Cynak HUXe, YeM B TEPCKUX BOJIAX, YTO OOBSICHSETCS Pa3BUTHEM (DUTOIIAHKTOHA B BOJOXPaHUIIUILAX.
YpoBeHb coaepKaHWs NPYTHX OWOTEHHBIX COJel (HUTPAaTOB, CHIIMKATOB) B OCHOBHOM OOYCIIOBJICH
FeOXMMHUYECKUMH (DaKTOpaMu.

KonuenTpanus 3arpsi3usromux Bemects (Hegrenpoayktos, CITAB, ¢enonos, nunka u Meau) B
Bomax p. Tepek 3amerHO BhIme, ueM B Bomax p. Cymak. DTo cBs3aHO ¢ TeM, 4ro OacceitH Tepeka B
XO3SHCTBEHHOM OTHOILEHHM OCBOEH Jyulle, yeM OacceiiH Cynaka, Iie HeT HU OAHOTO IPOMBILIIICHHOTO
MPEeINpUATHS, KpOME KOHCEPBHBIX 3aBOJIOB.

Orenka kauyectBa BojJ oceHbio 2012 roma mpoBomuiack B coorBercTtBuu ¢ PJI 52.24.643-2002
«MeTox KOMIUIEKCHOH OIIEHKM CTETEHH 3arpsi3HEHHOCTH IOBEPXHOCTHBIX BOJ IO THIPOXUMHUYECKUM
nokazatenamy». [lo nanaeiM HaOmonenuit Pocrunpomera B nocnennue roasl (2005-2010 rr.) cocTosiHue
3arpsi3HEHHOCTH BOJBI p.Bojira m ee BOIOXpaHWIUII OIEHHBAETCS pa3psioM «O» 3-ro Kiacca — Boza
«OYEeHb 3arpsA3HEHHAsD WM PA3PSIOM «a» Kilacca — BOJIA «TPSI3HAS.

XapaKTepHBIMHU 3arpsi3HSIOLIMMU BEIIECTBaMHU B Boje p.Boira u ee BomoxpaHWmIax sBIsFOTCS:
coenunenus meramio (Fe, Zn, Cu, Mn), opranuueckue Bemiectsa (o XI1K), nerkookucisemsie OB (1o
BIIKs), dhenomnsr, Hedrenponyktel. [Ipesbimenus 11K mo stum napameTpaM QUKCHpPYeTCs B OTJENbHEIC
ronel wim exeroqHo B 50-100% cirydaeB or oOmiero 4mcia MpoaHAIM3WPOBAHHBIX TpoO Boabl. Ha
yuactke Himknell Bonrm xapakTepHBIMH 3arps3HAIONIMMH BEIIECTBAMH B OTAEIbHBIE TOMABI TaKKe
SBIISTICH COEIMHEHUS PTYTH.

Ocensto 2012 roga Boas! p. Bonra Bo Bcex MyHKTaX, pacloioXeHHbIX B JIENbTE (32 HCKIFOUEHHEM
OJTHOTO), OTHOCWIIHCh K 4-My Kiaccy («rpsizHbie»). B myHkTe Kpacusrit Sp Boasl npuHamiexanu K 360
KJ1accy («o4YeHb 3arpsi3HEHHbIEY»). B KauecTBe e AMHCTBEHHOTO0 KPUTHUECKOTO ITOKa3aTelsl BO BCEX peKax U
MYHKTaX HaOMI0JICHUH BBICTYIaja KOHIEHTPALUs MEA1, KOHLIEHTPaLusl KOTOPOH B peyHOl Boze B 3-7 pas3
npesbimana [IAK s peiOoxo3siicTBEHHBIX BOAoeMOB. [lo JaHHBIM HCCIEIOBAaHMH, NPOBEICHHBIX
ocennio 2012 roxa, Boas! pp. Tepek n Cynak OTHOCHINCH K 3-My KJIacCy KauecTBa BOJ («3arps3HEHHEIC)
Y «OYEHB 3aTrPSA3HEHHBICY).

Ha ocHOBaHMM AaHHBIX O XMMHUYECKOM COCTaBe BOJA M MH(popMauuu o0 o0beMe BOJIHOIO CTOKA,
npeacraBieHHON ActpaxaHckuMm u Jlarectanckum I[I'MC, Obur paccumTaH XUMHYECKHUH CTOK PEK
Poccun B Kacmnuiickoe mope ocenpto 2012 roma. s pacuera xummdeckoro croka Bosarm
UCIOJIB30BAIMCh JAHHBIE O CTOKE BOJBI B BEPIIMHE JAEIBTHl U YCPEIHEHHBIC JaHHBIE O XUMHYECKOM
coctaBe BOAbl B aenbTe Bonrm (tabn. 2). Jnsa pacuera xummdeckoro croka pek Tepek m Cynak
MCIIOJIb30BAIMCH JaHHBIE THAPOJIOTHYECKUX M THAPOXUMHUECKUX HAONIOACHUH Ha MOCTy AJIMKas3raH u
Ha nocTy Ort. Cynak COOTBETCTBEHHO.
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Tabauua 2
Boanblii 1 xumuyeckuii ctok p. Boara B Kacnuiickoe mope ocenbio 2012 roaa

Iloka3aTesin cToka CEeHTAOPb OKTAOPH HOAAOPB Bcero
CToK BOIbI, Ky0. KM 12,57 12,83 14,72 40,12
B3BenieHHbIe BENIECTBA, ThIC. T 57,8 146,3 60,4 264,4
PacTBOpeHHBIIT KHCIOPO, THIC. T 106,6 110,1 143,7 360,3
BIIKs, ThIC. T 29,0 26,3 34,0 89,3
XIIK, ThIC. T 403,2 3311 354,8 1089,1
Kanbuuii, ThIC. T 500,3 369,5 496,1 1365,9
Marmuii, ThIC. T 127,0 238,6 269,4 635,0
Hatpuii - kaauii, ThIC. T 808,3 866,0 862,6 2536,9
I'uapoxap6oHATHI, THIC. T 1778,7 1660,2 2125,6 5564,4
Cyab(daTtsl, ThIC. T 1529,8 1421,6 1454,3 4405,7
XJI0pHaBbI, THIC. T 267,7 591,5 625,6 1484,8
®ochop MUHEPAJIBHBIH, THIC. T 0,63 0,51 0,44 1,58
Hutputel, ThIC. T 0,36 0,05 0,07 0,49
HutpaTtsl, THIC. T 2,26 1,54 4,12 7,92
A30T aMMOHUITHBIN, THIC. T 0,25 0,13 0,15 0,53
CHIMKATHI, THIC. T 181,1 171,5 199,2 551,8
MuHepaan3amnus, ThIC.T 5024,2 5155,1 5854,1 16033,5
HedrenpoayKkrsl, ThIC. T 0,50 0,90 0,59 1,99
CIIAB, TbIC. T 0,88 0,64 0,74 2,26
DeHOJIbI, THIC. T 0,01 0,01 0,01 0,04
Keie3o oo1ee, ThiC. T 2,77 3,08 4,12 9,97
Maprasen, T 91,76 80,83 72,13 244,72
Huuk, T 140,78 121,89 247,30 509,97
Huxkeunsb, T 202,38 347,69 125,12 675,19
Menb, T 84,22 48,75 101,57 234,54
Caunern, T 6,41 20,91 44,60 71,93
Mo.uoaen, T 2,51 1,67 1,62 5,80
Ko6aubT, T 1,63 1,41 1,47 4,52
Kaamuii, T 0,38 0,51 0,74 1,63
Pryrh, T 0,15 0,01 0,06 0,22
OJ0BO, T 20,49 17,45 40,92 78,86
Xpom, T 11,56 6,03 7,51 25,10
JAT, T - 0,024 - -
9, T - 0,017 - -
v-IXIT, T - 0,003 - -
o-UXIT, T - 0,034 - -
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Jns cpaBHUTENBHOM XapaKTEpUCTHKU BKJIAJa Pa3IUYHBIX PEK B XUMHUUYECKHUM CTOK C TEPPUTOPUU
P® B Kacmulickoe Mope HCIOJB30BAIMCh JaHHBIE 33 OKTAOpPH, KOTJAa HAONIONCHHUSA IPOBOIUINCH
OJTHOBPEMEHHO Ha BceX pekax. Kak BumHO u3 Tabnuiel 3, peka Bonra B crity TOro, 4TO €¢ BOJHBIN CTOK
Oosee yeM Ha TOPSAIOK IMPEBBINIACT BOJHBIN CTOK KaBKa3CKUX PEK, BHOCUT OCHOBHOU Bkiaj (mo 90% u
BBIIIIE) B XMMHYECKH CTOK ¢ Teppuropuun PD. Brxmam kaBKa3cKWX peK OIIyTHM TOJIBKO B CTOKE
B3BEIICHHBIX BEIIECTB W MHUHEPAIbHBIX COCOUHEHHH a30Ta, 4YTO OOBSACHSIETCS 3aperylnpOBaHUEM
BOJDKCKOTO CTOKa (B BOJIOXPAHMIIHUINAX OCAXKIAIOTCS B3BECH U TOTJIOIIAIOTCS (DUTOILIAHKTOHOM ¥ BOJTHOM
PaCTHUTEIHPHOCTHIO OMOTCHHBIE COJIH).
B okta6pe BoaHbIi cTOK p. Tepek He OTINYACs CTONb 3aMETHO, KaK 3TO ObLIO B aBTyCTE€, OT CTOKA
p. Cynak. [loaroMy pa3nuuus B XMMHYECKOM CTOKE OBUIM B OCHOBHOM OOYCIIOBJICHBI Pa3iMdHeM B
XUMHUYECKOM COCTaBE BOJBL. B CBS3M C 3TUM ClielyeT OTMETUTh, YTO BKJIAJ peku Tepek B 3arps3HEHHE
Kacmmsa 3ametno Bbime, yem peku Cymak. VCKimodeHHMEM SIBIIIETCS CTOK JKelie3a, KOTOPBIA B CHITY
TCOXUMHUECKUX 0COOeHHOCTEH, oceHbto 2012 roma y Cynaka Obu1 BhIlie, YeM y Tepeka.
Tabauua 3
Xumuueckuii cTok pek ¢ repputopun P® B Kacnuiickoe mope B oxkTsiope 2012 roga

p- Boara p- Tepek p. Cyaak Bceero
I'mapoxumuyeckue
noxKas3arTejau Eo. % Eo. % Eo. % Eo. %
Maccol Maccol Maccol Mdaccol
B3BelienHbIe BeNeCTBA, THIC. T 146,3 53,7 108,42 39,8 17,69 6,5 272,41 100

PacTBOpeHHBIIT KUCIOPO, THIC. T 110,1 96,0 2,83 2,5 1,81 1,6 114,74 100

BIIKs, ThiC. T 26,3 98,5 0,23 0,9 0,16 0,6 26,69 100
XTIIK, ThiC. T 3311 98,7 3,05 0,9 1,35 0,4 88615 100
Kanbumii, TIC. T 3695 921 19,43 4,8 12,12 3,0 401,05 100
Marumi, ThIC. T 238,6 96,1 416 1,7 5,47 2,2 248,23 100
Hatpwii - kanuid, ThIC. T 866 99,7 1,11 0,1 1,69 0,2 868,8 100
I'mapoxapGoHATHL, THIC. T 1660,2 956 48,48 2,8 27,68 1,6 1736,36 100
Cyabdarsl, ThIC. T 14216 97,3 15,92 1,1 23,38 1,6 1460,9 100
XJI0pUabI, THIC. T 591,5 97,9 7,02 1,2 5,63 0,9 604,15 100
Munepaiu3auusi, ThIC. T 51551 96,7 98,04 1,8 77,75 15 5330,89 100
®ocdarsl, THIC. T 0,51 97,1 0,012 2,3 0,003 0,6 0,525 100
HuTpuThl, THIC. T 0,05 68,5 0,016 21,9 0,007 9,6 0,073 100
Hurparsl, ThiC. T 1,54 296 1883 363 1,771 341 5,199 100
A30T aMMOHMITHBIMH, THIC. T 0,13 76,0 0,009 53 0,032 18,7 0,171 100
CHIMKATEI, THIC. T 1715 98,7 1,73 1,0 0,52 0,3 173,75 100
Hedrenpoaykrbl, ThIC. T 0,9 95,1 0,0339 3,6 0,0121 1,3 0,946 100
CIIAB, ThIC. T 0,64 984 00074 11 0,003 0,5 0,6504 100
DeHOJIbI, ThIC. T 0,01 885 0,0009 80 0,0004 35 0,0113 100
JKeneso oouree, THIC. T 3,08 98,7 10,0123 0,4 0,0281 0,9 3,1204 100
Huuk, T 121,89 98,2 1,45 1,2 0,84 0,7 124,18 100
Menb, T 48,75 95,6 1,51 3,0 0,74 15 51,00 100
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3. 'maponoro-ruipoxuMuvecKue yCJI0BUS

B menmsx 0000meHuss TOJMYYCHHBIX JaHHBIX HM aHalIW3a I[POCTPAHCTBEHHO-BPEMEHHOMN
M3MEHYMBOCTU TAPAaMETPOB COCTOSIHUS M 3arpsA3HEHUS MOPCKOW Cpeabl 0a30Bble paliOHBI MPOBEICHUS
IKCIEANIIMOHHBIX PaboT ObUTH OOBEAMHEHHI B Oollee KPYIHBIE PaiiOHBI B COOTBETCTBHH CO CXEMOM,
MIPUBEICHHON B Ta0HIIE 4.

Tabnuma 4
CxeMa yKpynHeHHs PaiiloHOB MPOBeAeHUs IKCNETUIMOHHBIX padoT

YKpynHeHHbIE PailOHbI Bba3zoBble paiioHbl I'nyouna, m
[IpubpexxHas akBaTOpHUs [Tynktet MIIM Ha B3MOpbe Boaru 3-6
Cesepnoro Kacnius Kusnspckuii 3anus

Pa3zpes BocTounslii
OTKpbITas 4acTh Pazpes Il THC £
Cesepnoro Kacnust Pa3zpe3 CeBepHbilii

Paspes llla THC

CesepHnbiii paiion (Jlonarun, [Ipopesp, Cynak)
Llentpanbublii paiton (Maxaukana, Kacnuiick) 5-25
HOxmnwrii paiion (U36epr, Jepoent, Camyp)

[TpubpesxHas akBaTopus
Cpennero Kacrnus

Pa3zpes MepunnoHanbHbIl
Paspes LlenTpanpHbrit 25-650
Pazpe3 HOxubIit

OTKpbITas 4acTh
Cpennero Kacnus

Temnepamypa 60061

B Hauane oceHu TemriepaTypa BOJBI Ha MOBEPXHOCTH MOpS, €CTECTBEHHO, Oblja BBIIIE, YeM B
npunoHHOM cioe (tabn. 5). Ilpu atom pasmax koneGaHWi Temreparypbl y JHa ObUI IIUpE, YeM B
MOBEPXHOCTHOM cJioe BoAbl (puc. 2-3). Ce30HHOE BBIXONAXHBAHUE MPHUBEJIO K CTIAKUBAHUIO PA3IIUUMUS
Mo TeMIlepaType MEXay NMOBEPXHOCTHBIM M MPUAOHHBIM CIIOSIMH BOABL. Ilpu 3TOM pa3max KoyeOaHuit
TEeMITEpaTypbl BOABI HA TOBEPXHOCTH CTAJ IIUPE, YeM B TIPHIIOHHOM CIIOE.

Conenocms 600bl

Pemarormumu  akTopamu, ONPEHSISIFOIIMMU JTUHAMHUKY COJICHOCTH B CEBEpPO-3allaJHOW 4YacTh
MOpsI, SBISIOTCS CTOK Boirm m TedeHue, Hecyllee ONPECHEHHBIE BOBI BIOJb 3aMaJHOTO MOOEPEXkbs
Mops. B cuiny Ha3zBaHHBIX mpuurMH OceHbI0 2012 T. CONEHOCTH BOJBI, KaK OOBIYHO, MOBHIIIANACH B
HampaBJieHUH OT Oepera B MOpe M OT MOBEPXHOCTH KO AHY (puc. 4-5). IIpum 3TOM rOpH3OHTaNbHBIE U
BEepPTHKAIbHBIE TpaaueHThl colieHocTh B CeepHoMm Kacmuu ObUTH BBIpaKEHBI Oojiee SPKO, YeM B
Cpennem Kacrimn. Ce30HHYI0 THHAMUKY COJICHOCTH IO CBOEH BBIPA3UTENILHOCTH HE CPABHUTH C TAKOBOM
JUISL TeMIIepaTypbl BOJbl. MOXXHO OTMETHThb, 4TO OCeHbl0 2012 r., Ojaromapss BOCTOYHBIM BETpaM,
M30TAJIMHBI TPUKAITUCH K Oepery, Mmo3ToMy B MPUOPEkKHBIX paiioHaX COJEHOCTh BOABI CHH3WIACH, & B
OTKPHITHIX JTHOO MMOBBICKIIACK, JIN0O OCTadach 0e3 M3MEHEHUH.

Pacmeopennstii Kuciopoo

OceHpI0 IpU YCHJICHHH IITOPMOBOW aKTHBHOCTU paclpelieieHHe KHUCIOpoJa Yy MOBEPXHOCTH, B
XOPOILO TEPEMEIINBAEMOM CJIO€ BOABI, B OCHOBHOM OIPEAECISIETCS] TEMIIEPAaTypOl M COJIEHOCThIO —
(dakTOpaMu, OMpPENENSIONIMIMU PACTBOPUMOCTD KHUCIOPOJa. B NMPHIOHHBIX CIOAX, HE MOJBEPKECHHBIX
BETPOBOMY MEPEMEIIMBAHUIO W OCEHHEH KOHBEKLHUH, KOHIIEHTpAlMs KHCIOpOJa YMEHBILIAETCS C
riyOnHO#. OCeHbI0 KOHLIEHTPALUS KUCIOPOAa B IOBEPXHOCTHOM CJIOE MOBBIIIAETCS (32 CUET YBETUUCHHS
pacTBOPUMOCTH B XOJIOJHOW BOJIE), @ B MPHUJOHHOM CJIO€ — CHIDKAETCS 332 CUET €r0 PacXoJI0OBaHUs Ha
okucienne OB. TakoBbl W3BECTHBIC YEPTHI JUHAMHUKH KUCIIOPOJa B CEBEPO-3alaJHONW YacTH MOpS B
OCCHHUIA CE30H, KOTOPbIE OBLIH MOJHOCTBIO BOCIIpOU3BeIeHbI oceHbto 2012 roaa (tadm. 7 u puc. 6-7).
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Tabéauna 5
TemnepaTtypa Boabl B ceBepo-3anaaHoii yactu Kacnuiickoro mops ocennio 2012 roaa, °C

YacTs Mopst

CeBepubiii Kacnnii

Cpennnii Kacnuii

CeBepubiii Kacnnii

Cpennnii Kacniuii

AxBaTtopus

MpHOpPEKHAS
OTKpBITast
MpHOpEeKHAS
OTKpBITast

OTKpBITast
npuOpeKHas
OTKpBITast

paHHsAs OCEHb

MO3JHAA 0CCHb

cp MaKc MUH
TIOBEPXHOCTHBIN CJIOH
21,9 23,2 20,3
18,3 22,4 14,8
20,9 23,6 18,0
23,0 24,2 21,1
TNIPUIOHHBII cJ10M
17,7 21,3 11,8
20,9 23,6 18,0
8,2 s 5,9

cp

6,2
12,1
12,2
13,3

12,5
12,5
6,8

Makc

9,2
18,1
17,3
14,5

18,4
16,9
13,0

MHUH

4,1
8,4
SHE
12,4

9,0
5,6
52
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Puc. 2 IIpocTpaHCTBEHHOE paclpe/ie/icHUe TeMIlepaTypbl TOBEPXHOCTHOTO ciiosi Bojbl (°C) ceepo-
3anagHoi yactu Kacnmiickoro Mopst B ceHTs10pe-okTsiope 2012 rona

BOAbI,

[ Jen
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1518
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[ 17-19
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7 - 2021

YcnosHble 0603HaveHnsa

CTamyuy, BsinONKeHNsie B ceNTASpe-
oxTaGpe 2012 ropa
Temnepatypa NpHAOHHOTO CNOA

rpaMmyst
ammy

Puc. 3 IlpocTpaHCTBeHHOE pacIipeneieHne TeMIepaTypsl npumoHHoro cios Boasl (°C) cesepo-
3anaaHoi yactu Kacnmiickoro Mopst B ceHTsi0pe-okTsiope 2012 rona
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Tabauua 6
CoseHocTh BOJBI B ceBepo-3anaaHoii yactu Kacnuiickoro mops ocennsio 2012 roga, %o

PaHHsAS OCCHb MO31HsAHA OCCHb

Yacte Mops AxBaTtopus
cp MaKc MHUH cp MaKc MHUH
MOBEPXHOCTHBIM CJI0H
St e pUOpeKHAS 88 9,9 0,4 2,5 5,62 0,38
OTKPBITAs 9,3 12,2 2,9 9,6 12,26 4,25
Cpennmii Kacnuii MpUOpEKHAS 10,3 11,9 7,2 9,9 11,74 5,98
per OTKpbITast 12,3 12,6 12,0 12,3 12,53 11,62
NPUAOHHBI c10i
CeBepublii Kacimii  oTKpbITas 9,7 12,5 3,0 10,6 12,56 4,31
Crexnmii Kacimuii npuOpeKHas 10,6 11,9 7,3 10,2 16,9 5,6
PeL OTKpBITas 12,5 12,8 12,2 12,5 12,68 11,75
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Puc. 5 IlpocTpaHCTBEHHOE paclpeielieHUe COICHOCTH MPUIOHHOTO ¢iiost BOAbI (%o) ceBepo-3anaaHoi
yactu Kacrniuiickoro Mopst B ceHTa0pe-okTsi0ope 2012 roma
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PacTBOpeHHbI KHCJI0PO B BOJAX CEBEPO-3alIaHOI YacTH
Kacnuiickoro mops ocenbsio 2012 roga, mr/a

Taéauma 7

Yactb Mops AKBaTopus PaHHASA 0CEHb TO3/HAS OCEHb
cp MaKc MHH cp Makc MHH
MOBEPXHOCTHBIN CJI0H
C i K . TpuOpexHas 9,20 9,9 8,4 11,67 12,44 10,87
CBEPHBIM RACHHH o prras 8,90 10,1 8,1 9,99 11,99 8,79
Crexnmii Kacmmuii npuOpeKHAs 8,40 10,4 6,8 10,22 11,93 8,68
pen OTKpBITast 8,10 8,3 7.8 9,68 10,63 8,89
TNIPUIOHHBII cJ10M
CeBepnbiii Kacnuii  oTKpbITas 9,70 10,2 7,0 9,43 12,03 8,36
C i I . npuOpeKHas 8,00 9,2 7,0 10,10 10,78 8,56
PEMMI RACHI e prrras 4,60 8,8 0,3 4,25 8,50 0,69
e o, i
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7 I s s0s
B s
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Puc. 6 IIpocTpaHcTBEeHHOE pacHpesieNieHne PacTBOPEHHOTO KHUCJIOPOAA B IOBEPXHOCTHOM CJIOE BOIbI
(mr/1) ceBepo-3ananHoil yactu Kacruiickoro Mops B ceHTsI0pe-okTsi0pe 2012 roma

YenosHbie 0603HaueHns

CTanyu, BoINONHeNHbe B CenTAbpe-
(® oxra6pe 2012 roga
KoHUEHTPaums kucnopoaa 8
NPHAOHHOM CNoe BoAbl, Mr/n

Cor
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[ || === rocyaspcraenmsie rpanmusi

N = |

Puc. 7 IlpoctpancTBeHHOE pacnpeesicHue pacCTBOPEHHOTO KHUCIOPOJia B MPUIOHHOM CJIO€ BOJBI (MI/J1)
ceBepo-3ananHoi yactu Kacnuiickoro Mopst B ceHTs0pe-okTsiope 2012 roga
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4. JInToN0ro-XUMH4eCKHe YCJI0BHS

TI'panynomempuueckuit cocmas: paxkywa

B ceBepo-3zanaanoit gacti Kacmiickoro mopst Ha riryomnax ot 10 mo 100 mMeTpoB pakymia HEpeaKo
SIBIIICTCS. IOMUHHUPYIOIUM KOMIIOHCHTOM COBPEMEHHBIX MOPCKHX OCAaJKOB, €€ OTHOCHTEIHHOC
CoJiepyKaHUE Ha OTICNBHBIX CTAHIHUAX MOXeT qocturath 70-90%. Ocenbio 2012 roaa moiis pakyIu ObLTH
BBIZICJICHBI B IICHTPAJIbHOW KOTIIOBHMHE 3amamHoil dacTu CeBepHoro Kacmus, Ha mienbpoBOH paBHHHE
Cpennero Kacrusi, pacnionoxeHHONH Mexy MaHTHIIUTAKCKUM TIOPOroM U JlepOeHTCKOM KOTIOBUHOM, a
TakKe B 10HOHN Yactu Jlarecranckoro menbda (puc.8-9). Xapakrep mpoCcTpaHCTBEHHOTO PACIIPEICICHUS
paKkyIy B CEBEPO-3aI1aTHON YaCTH MOPS JIOCTATOYHO TIOCTOSTHEH, & OTHOCUTENFHOE COAepKaHNe TaHHON
(hpaky TOIBEPIKEHO OMPEAENeHHBIM, XOTh M HeOombmuM KojieOaHusM (Tabia. 8), 00yCIOBICHHBIM
JUHAMHKOW TOHKO3EPHHUCTHIX OCAIKOB.

I'panynomempuueckuii cocmag: KPynHbwlii necok

B ceBepo-3anaanoii yactu Kacnuiickoro Mopst KpynHbI IECOK JOCTATOYHO PEIKO BBICTYNAET B
KadecTBe JOMHHHUpYOmeH ¢pakiuu (tadbna. 9). Ocennto 2012 otHocuTensHo BhicOkoe (20-30%)
coJiep)kaHue KpYMHOro Tecka Obuio 3adukcupoBano Ha KymammHckoM W MaHTBIIIIAKCKOM IOPOTax,
MEPBBI M3 KOTOPBIX pa3feiseT BOCTOUHYKO M 3amaaHyro yactu CesepHoro Kacmusa, a BTOpod —
Cesepnbiit u Cpennanii Kacnmii (puc. 10-11). [ToBelmenHOe comepikaHre KPYIMHOTO TecKa HAOI0aI0Ch
TaKXe B FOKHOUM yactu Jlarectanckoro menbda. Xapakrep MpOCTPaHCTBEHHOTO PaCHpe/Ie/ICHUs TaHHOW
(hpakuy He TpeTepIieN CYIeCTBEHHBIX N3MEHEHUH OT paHHEH K IMO3JHEH OCEHHU.

I'panynomempuueckuii cocmag: MeaKuil necox

OTHOCUTENBHOE COJEp)KaHHE MEJKOTO IeCKa B CEeBepO-KaCIMHUCKHUX JOHHBIX OTJIOXKEHHUSIX B
CPEHEM B HECKOJIBKO pa3 BBILIE, YEM B CpPEIHE-KACIUNCKHUX, YTO MOKHO CUUTATh OCHOBHOM 4epTOU
MIPOCTPAHCTBEHHOTO PACHpeleNICHUsT MEIIKOTO NEeCKa B COBPEMEHHBIX OCaJKaxX CEBEpO-3alaJHOM 4acTH
Kacnutickoro mops (tabm. 10). B Ceepuom Kacnuu Menkuii mecok mnpeodiiaiaeT B JIOHHBIX
OTJIIOKEHUSIX MEJIKOBOJHOW 30HBI B3MOpPbsi Boiru u B 10:kHOH YacTu Boikckoil OOpO3IUHBI, MEXITY
o.Yeuenr u Oankoii bonpmas Kemuyxnas (puc. 12-13). DTH 30HBI aKKyMyJNSIAA MEJIKOTO TIECKa
SIBIISIIOTCS CTAOMIIBHBIMH, OHU HE TIOABEP)KEHBI CE30HHBIM KOJICOAHUSIM.

I'panynomempuueckuit cocmag: anespum

AJEBPHT PEIKO BHICTYIAET B KAUECTBE JOMUHUPYIOIIEH (pakLUi COBPEMEHHBIX MOPCKUX OCAJIKOB
ceBepo-3anagHoi yactu Kacnuiickoro Mops. OCHOBHOHW 4epTOH NPOCTPAHCTBEHHOTO pacHpeiciICHHs
JAHHOW (PpaKIyH SIBIISICTCS €€ MOBBIIICHHOE COACP)KaHUE B JOHHBIX OTIIOKCHUSX MPUOPEKHBIX PaiiOHOB
(tabm. 11). Ocenpto 2012 ronma MOBBINIEHHAs] KOHIIEHTpAIMsl ajeBpUTa OTMEUeHa Ha cBajie IIyOWH
B3MOpbsi Bonrn, B Kusnsipckom 3anuBe W mpuieraromeM K HeMy pailOHE, PacHOJIOKEHHOM MEXIy
octpoBaMy TroneHuit u YeueHb. DTH 30HBI aKKyMYJISIIMU aJIEBPUTA SIBIAIOTCA CTaOMIBHBIMU (puc. 14-
15).

I'panynomempuueckuit cocmae: nenum

J1d coBpeMEHHBIX MOPCKHX OCaJKOB CeBepo-3amafHoil yactu Kacnuiickoro Mopsi XapakTEpHO
Oosiee BBICOKOE COJEpKaHUE IENUTa B CPEAHE-KACTIMHCKUX JIOHHBIX OTJIOKEHHUSX, MO CPAaBHEHHUIO C
ceBepo-kacnuiickumu (tadn. 12). B Cpennem Kacnuum nenut npeoOiagaeT B ocakax cCEBEPHOM 4acTH
Harecranckoro menbda u Ha ckinoHe [epbeHTckoit koTiaoBuHbBI, B CeBepHoM Kacnum nokanbHas 30Ha
AKKyMYJISAIIHY [TEJINTa PAcIOoKeHa B CEBEpHOI yacT Bomkckoit 6oposaunsl (puc. 16-17). B CeBeprom
Kacrimu ot panHel K mO3qHEW OCEHM KOHIIEHTpAIMS MeNlnTa B JAOHHBIX OTJIOKEHHAX CHHU3WIACH, a B
Cpennem Kacrium noseicunace (tadi. 12). DTo TOBOPHUT O TOM, YTO OCEHBIO IPH YCUJIEHUH HITOPMOBOM
AKTUBHOCTH M IMKJIOHMYECKON LUPKYJSILIMH YCKOPSETCS BBIHOC MIMCTBIX dacTul nu3 CeBepHOro B
Cpennuit Kacruii.

Opzanuueckoe seugecmeo (OB)

Juuamuka OB B COBpEMEHHBIX MOPCKHUX OCAJKaX CEBEPO-3aIlafHON YacTH MOPSI BO MHOTOM CXO0XKa
¢ nTuHamMHuKOW menuta. 30HbI akkymyssimuu OB B Cpennem Kacnmm ntokanusyroTcss B CEBEPHOM 4acTH
Harecranckoro menbda u Ha ckioHe [lepOeHTckol koTioBUHBL, B CeBepHoMm Kacmum — B ceBepHOU
gyactu Bomxkckoit 6opo3mmubr (puc. 18-19). B Ceepnom Kacnmm or panHeld K TO3IHEH OCEHH
koHueHTpanus OB (kak ¥ menuTa) B JOHHBIX OTJIOKEHUAX cHH3MIach, B Cpennem Kacnmu moBwicHiach
(Tabn. 13). DTO TOBOPHUT O TOM, YTO OCEHBIO IIPH YCUIIEHUH IITOPMOBOM aKTHMBHOCTH U IUKJIOHUYECKOH
LUPKYJISIUY BMECTE ¢ WINCThIMU YacTuniamMu u3 CesepHoro B Cpennuii Kacnuii BBIHOCHTCS B3BEILICHHOE
OpPraHHYECKOE BEIIECTBO.
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Ta6anna 8

Paxyma (pa3mep yactun 6os1ee 1,6 MM) B TOHHBIX OTJIOKEHHAX
ceBepo-3anaaHoii yactu Kacnuiickoro mops ocenbio 2012 roga, %

paHHsAsA 0CEHb

MO31HAHA 0CCHb

Yactp mopst AKBaTopus
cp Makc MHH cp Makc MHH
C i . npuOpeKHas 7,1 28,7 0,2 6,2 19,4 0,0
CBEPHBII RACHHN—  rkperras 21,7 769 04 213 724 22
C i K . puOpeKHas 9,2 65,0 0,0 7,1 67,1 0,0
PETHI Raciii OTKpBITast 248 848 00 195 940 0,0
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Tabamnna 9
Kpyn#sslii necok (1,6-0,4 MM) B TOHHBIX OTJIOKEHUSIX CEeBEPO-3aMaJHON YacTH

Kacnuiickoro mops ocenbio 2012 roga, %

PaHHSS 0CEeHb MO3/IHSSE OCEHb
Yactp mopst AKBaTopus
cp MakC  MHH cp MakC ~ MHH
C i K . npuOpeKHas 8,6 28,3 0,9 13,0 65,7 0,6
CBCPHRIL RACHHN  rkperras 271 782 18 260 725 17
C i K N puOpeKHas 11,3 63,5 0,1 6,8 46,8 0,2
peHum Ractui OTKpBITast 63 356 00 40 182 0.2
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Tadauuna 10
Menkuii necoxk (0,4-0,1 MM) B TOHHBIX OTJIOKEHHUSIX CeBEPO-3aMagHOIl YacTu

Kacnuiickoro mops ocenbo 2012 roga, %

pPaHHsAsA 0CEHb

Mmo3JHAA 0CCHb

Yactp mopst AKBaTopus
cp MaKc MHH cp Makc MHH
C i . npuOpeKHas 48,2 70,75 5,99 38,2 27,8 4,6
CBEPHBII RACHHN—  rkperras 337 70,74 242 417 358 49
C i K . npuOpexKHas 18,6 88,1 0,4 15,6 59,7 3,9
PETHI Raciii OTKpBITast 85 540 00 120 930 299
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3anaaHoi yactu Kacrmiickoro Mopst B ceHTs10pe-okTsiope 2012 rona
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Puc. 13 IlpoctpaHcTBEeHHOE paclpeseleHre MENKOro TMecka B JOHHBIX oTioxkeHusx (%) cesepo-
3amaHoM yactu Kacnmiickoro Mopst B HosiOpe-iekadpe 2012 roga
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Tao6annma 11

Aaesput (0,1-0,063 MM) B JOHHBIX OTJI0KEHUAX CeBePO-3aNMATHONH YaCTH
Kacnuiickoro mops ocenbio 2012 roga, %

Yactp mopst

Cesepublii Kacnimii

Cpennuii Kacnuii

AKBaTopus

npudpexHas
OTKpBITas
npuOpekHas
OTKpBITast

paHHsAsA 0CEHb Mmo3AHAA 0CCHb

cp MaKc MHH cp MaKc MUH
17,8 65,4 2,1 21,8 76,7 0,4
10,0 54,2 0,0 8,37 25,5 0,3
9,47 57,7 0,1 6,69 26,3 0,0
3,63 26,3 0,0 3,24 12,9 0,1
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Puc. 14 IlpocTpaHcTBEeHHOE pacmpeneficHHE ajJeBpUTa B NOHHBIX OTIOXeHUsx (%) ceBepo-3amagHoii
yactu Kacrniuiickoro Mopst B ceHTss0pe-okTsiope 2012 roja
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Puc. 15 IlpoctpaHCTBEHHOE pacmpe/ielieHue ajeBpuTa B JIOHHBIX OTIOKeHusx (%) ceBepo-3amagHoi
gactu Kacnmiickoro Mopsi B HostOpe-nexadpe 2012 rona
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Taoanma 12
Ieaut (Menee 0,063 MM) B TOHHBIX OTJIOKEHUSIX CEBEPO-3aNaTHOI YacTH
Kacnuiickoro mops ocenbo 2012 roga, %

PaHHSIs OCeHb MO3HsIsI OCEHb
Yactp mopst AKBaTopus

cp Makc  MUH cp Makc  MHUH

C i K . npuOpeKHas 23,7 81,5 0,9 20,8 76,4 0,5

CBEPHBII RACHHN—  rkperras 55 660 03 26 108 00

C i K . npuOpexKHas 51,5 99,0 0,3 63,8 97,6 0,1

peHui Ractui OTKpBITast 583 100 05 612 992 0,3
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Puc. 16 [IpocTpaHcTBEHHOE pacipeieiCHHUE IIEINTa B IOHHBIX OTIIOKEHUsX (%) ceBepo-3anaHoN 4acTu
Kacnutickoro mopsi B ceHTsi0pe-oktsiope 2012 roya
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Puc. 17 [IpocTpaHCTBEHHOE pacIpeieiieHre MIeINTa B IOHHBIX OTIIOKEHUsX (%) ceBepo-3anaHol 4acTu
Kacnutickoro mops B HOsiOpe-niekadpe 2012 roia

25



Taonuna 13
Oprannueckoe BeliecCTBO B JOHHBIX OTJIOKEHHUSIX CeBepo-3alaJiHON YacTH
Kacnuiickoro mops ocenbio 2012 roga, %

AKBaTopus paHHsAA O0CEeHb NO3HASA 0CEHb

Yactp mopst
cp MaKc MUH cp MaKc MUH
c - Kacm | TPMOpexHaz 09 260 015 080 222 023
COCPHBIL RACHI rkperras 053 625 006 043 120 011
C i K N puOpeKHas 1,01 2,92 0,08 2,58 5,47 0,02
PE/UTHI Racii OTKpBITast 144 501 045 197 421 0,14
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Puc. 18 IIpocTpaHcTBeHHOE pacrnpesieleHne OpraHMYecKOro BEIIeCTBAa B JOHHBIX OTIOXKeHUsIX (%)
ceBepo-3anaHoi yactu Kacnuiickoro Mopst B ceHTs10pe-okTsiope 2012 roja
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Puc. 19 IlpocTpancTBeHHOE pacmpenesieHHe OPraHHYecKOro BEIIECTBa B JIOHHBIX OTJIOKEHHAX (%)
ceBepo-3anaaHoi yactu Kacnuiickoro Mmopst B HostOpe-aexadpe 2012 rona
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5. 3arpsi3HEHHOCTH MOPCKHMX BOJ W IOHHBIX OTJIOKEHUIT

Jlist ortucaHusi COCTOSIHUSL U TMHAMUKY 3arpS3HCHHOCTA MOPCKOMW Cpellbl B JJAHHOUM paboTe HapsTy
CO Cpe/HEH KOHIICHTpALMEH HMCII0JIb30Balach Takke (POHOBAs KOHIICHTPALUS, XapaKTePU3YIOIIas BKIIA]
BHEIIHUX MCTOYHHUKOB B 3arpsA3HEHUE TOM WIM MHOM akBaTOopuu. IIpy 3TOM pa3HOCTh MEXKIY CpeAHEH U
(hOHOBOW KOHIIEHTpAIFE MOXXHO CYHATATh MHIMKATOPOM BKJIa/a JIOKATBHBIX MPOIECCOB (3arps3HEHUS
WJIM OYHUILEHUS) B 3arpsI3HEHHOCTh MOPCKOU cpefibl. DOHOBasi KOHLIEHTPAITUS BHIYUCIISIIACH KaK MEIMaHa
MPOCTPAHCTBEHHOTO psiia JAHHBIX 10 AHAIOTHA C TEOXUMHYECKAM (HOHOM, TOITOMY €€ CIeTyeT
OTIIMYaTh OT HOPMATHBHOH (POHOBOW KOHIIEHTPALWH, HCIIONB3YEeMOW i HOPMHPOBAHHA COPOCOB U
BBIYUCIISIEMOM 110 CHIELIMAIIbBHON METOIHKE.

s xapakTepUCTUKU MPOCTPAHCTBEHHON M3MEHUUBOCTH 3arpsS3HEHHOCTU MOPCKOHM Cpejibl Haps Ty
C YKpPYITHEHHBIMH paliOHAMH HWCIIOJIb30BAJICS €IIe OJAWH OOBEKT — IMEePHMETP POCCHICKOTO CEKTOpa
Heapononb3oBanus Kacnuiickoro mopsi. B Hero mocniemoBareiabHO (B HANpaBICHWW MPOTUB YaCOBOM
CTPEJIKN) BKJIIOYATUCH MPUOPESKHBIC CTAHIIUH, PACIOIOKEeHHbIE Ha BomkckoM B3Mopbe, B Kusmspckom
3anuBe, Ha Tepcko-CymakckoM B3MOphe, B paiioHax Maxaukama, Kacnwmiick, M36epOam, [lepGenr,
Camyp, a Takxke craHimm paspe3oB MOxubid, LlenTpanpapiii, MepumuoHanbHbelil (cT. IM - 4Mm) u
Boctounsiii (cM. puc. 1 u Tab:1.1). JlaHHbIe, BKIFOUYEHHBIC B 3TOT MPOCTPAHCTBEHHBIN PsJI, CrIIAXKHBAIUCH
CKOJIB3SIIUM CpelHUM. 110 CriTaKeHHBIM psiiaM CTPOMJIMCH KPYTOBBIE TUArpaMMBbl, IPU 3TOM JJIS TOTO,
YTOOBI 3aMKHYTh KPYT, K KOHI[y MCXOJHOTO IPOCTPAHCTBEHHOTO psifia OBUIH MOBTOPHO «IIPUBS3aHBD)
CTaHIIMKU B3MOpbs Bonru.

Hegpmenpooyxmut

Pannelt oceHplo He(TEMPOAYKTH B BOJAX CeBepo-3amanHoi dacTh Kacmwiickoro Mops ObLTH
pacrmpeneneHbl OTHOCUTEIHHO pPABHOMEPHO, Kak II0 TOPU3OHTAIM, TaK W 10 BepTukamu. Hx
KOHIIEHTpaIio B Boxe, paBHyto 0,05-0,07 mr/m, ciemyer cuuTarh reoxuMudeckuMm (oHoM (Tabm. 14).
JlokanpHBIE TONOXKHUTEIBHBIE OTKIIOHEHHS OT (hOHA 3apEeTUCTPUPOBAHBI B 3aMagHOW YacTH B3MOPBS
Bounru, BOmu3u 0. Yedens, 6anku boibinas JKemMuykHast U B FOTO-BOCTOYHOM CEKTOPE paccMaTpUBacMOM
akBaropuu (puc. 20-21).

[lo3Hel oceHbIO, B CBSA3H C YBEIMYCHHEM IOCTYIUICHUS HE(TENPOIYKTOB C BOIKCKUM CTOKOM
(cM. pasnen 2), koHieHTpauus HedrenpoaykToB B Boae B CesepHom Kacruu v mpuOpEeKHBIX BOAAX
Jlarectana Bo3pociia, 3a UCKJIOYCHUEM HOKHBIX paiioHoB Jlarecrtanckoro menbda. B oTkpeiToi yactu
Cpennero Kacnusi KoHIEHTpamus HEPTENPOIYKTOB B BOJE€ HECKOJIBKO CHH3MIACh. Ha KpyroBbIx
JrarpaMmax XOpoIlo BUIHO, YTO YBEIMYCHHE IMOCTYIUICHUS HE(PTETIPOAYKTOB C BOJKCKUMH BOJIaMU HE
OTPa3mWIOCh HA MX KOHIIEHTPAIIMH B BOJIE HA I0XKHOM, FOTO-BOCTOYHOM U BOCTOYHOM YYACTKAX T'PAHUIIBI
poccuiickoro cekrtopa. lloBblmieHne KOHIEHTpamuu 3apUKCUPOBAHO TONBKO HA CEBEPO-BOCTOYHOM
ydacTKe, pacloiIoKEHHOM B TIpejieliaXx B3MOphs Bonrw.

Kak ciemyer w3 JIaHHBIX, NPUBEICHHBIX B Tabmuie 14 u Ha pucyHke 22, pa3Max KoyieOaHMi
coJiepkaHusi He(hTENPOAYKTOB B JIOHHBIX OTJIOXKEHHSIX CeBepo-3amajgHoi uyactu Kacmuiickoro mops
cocrapmsieT ABa mopsaka — ot 1,1 mo 114 mkr/r. Hanuume nmokabHBIX 00JIaCTel C TOBBINICHHBIM WIIH
MOHWKEHHBIM COJICpKaHUEM HE(PTEIPOIYKTOB B JOHHBIX OTJIOXKCHHSIX HE MOXKET CKPBITh OCHOBHOMN
3aKOHOMEPHOCTH HUX MPOCTPAHCTBEHHOTO PaCIpeIeICHUS — MOBBIIICHHS] KOHIICHTPAIIMY B HAIIPABJICHUH
oT Oepera B CTOpPOHY TIyOOKOBOJHOW J[epOCHTCKON KOTJIIOBHHBI, aKKyMYJIHPYIOIICH B CBOMX OCaJKax
WINCThIE HAHOCKI, OPTAaHHMYECKOE BEIIECTBO M BMECTE C HUMU He(PTEITPOAYKTHI.

CIIAB

Kaptuna pacnpeneneHusi CHHTETHYECKUX MOBEPXHOCTHO-akTHBHBIX BemlectB (CIIAB) B Bomax
ceBepo-3anaanoi yactu Kacrmiickoro mopst ocensto 2012 roma (tadm. 15, puc. 23-24), yka3sBaeT, 4TO:
1) reoxumuueckum (onom CITAB B Boze sBisercss koHieHTparus Omuskas x 0,01 mr/m; 2) npu
ymenbieHun noctyruieHnss CIIAB ¢ BomkckuMu Bojamu (paHHSISI OCEHb), OCHOBHBIMU HCTOYHHUKAMU
3arpsA3HEHUs] aKBATOPUM POCCHUHCKOTO CEKTOpa CTAaHOBATCS COPOC CTOYHBIX BOJBI Ha JlarecTaHCKOM
noOepekbe U afABeKIMs BoA u3 BocTouHOW "acTu CeepHoro n Cpennero Kacmms; 3) npu yBennueHUn
noctymieHusi CIIAB ¢ BODKCKMMH BOJAMU OHU CTAHOBSITCSI OCHOBHBIM KCTOYHHUKOM 3arpsi3HEHUS
Cesepnoro Kacnus, HO 3T0 yBennueHue HUKaK He oTpaxkaetcsi Ha nuHamuke CIIAB B Bomax Cpennero
Kacnus.
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Taoanma 14

KonnenTpauus HeTenpoaAyKTOB B Boje (MI/J1) M JOHHBIX OTJI0:KeHUAX (MKI/T)
ceBepo-3anaaHoii yactu Kacnuiickoro mops ocennto 2012 roga

FOpI/I- pPaHHAA OCCHb MO3IHAA OCEHb
Yactp mopst AKBaTopus
30HT  ¢p  Qpom wmakc wMuH cp  (GOH Makc MHUH
MOpCKAasi BOAA, MI/JI
5 npubpexknas  mos 006 005 010 003 010 010 016 0,04
CebepHbIii mo 006 005 010 004 009 010 017 0,00
Kacrmii OTKpRITAs o 006 006 011 004 009 010 021 0,00
mos 007 007 014 003 009 010 017 001
Cpennuii mpubpexHai o 007 007 010 004 010 011 024 0,00
Kacnmii mos 007 007 007 007 004 004 011 001
OTKpRITAs o 007 007 007 007 004 003 014 0,00
JAOHHBbIC OT/IOKCHUSA, MKF/F
CeBepHblii puOpeKHAS 124 454 2940 1,10 148 156 27,8 4,60
Kacnmii OTKpBITas 110 234 220 5640 280 195 198 358 4,90
Cpeanmii puOpexHas 36,2 284 11400 360 281 245 59,7 3,90
Kacnmii OTKpBITAs 664 650 97,80 456 487 431 930 299
I N HIM, no., mr/n

n-oB Tio6-Kaparax

M. CazblHObIK

M. lMecyaHbid

M. Paxywe4rbii

e

Kasaxqyuii 3atue

e 2N

Avih

YcnoBHble 0603HaYeHUs
CTaHUuK, BbINONHEHHbIe B CeHTAGpe-
® okraGpe 2012 roga
KoHueHTpauus HedpTenpoaykTos

B NOBEPXHOCTHOM Cnloe BoAbl, Mr/n

[]oo0300s
[ o.0s-006
[ 0.06-0.062
[ 0.062-0.068
B 0.0s8-0.07
B o0.07-0.08
I 0.08-009
I 0.09-0.12

—— ABMUHUCTPATHBHbIE rPaHMLYbI
rocynapcTeeHHbie rpaHmysl

8 |

Puc. 20 [IpoctpaHcTBeHHOE pacnpejaeicHre He(TEHPOJAYKTOB B IMOBEPXHOCTHOM CJIO€ BOJbI (MI/JI)
ceBepo-3ananHoi yactu Kacniniickoro Mopsi B ceHTsa0pe-okTsiope 2012 roga. B mpaBoMm BepxHeM yriy —

Kpyrosasi JuarpaMmma,

XapakTepusylolas HW3MEeHeHHs KoHueHTpauuu Hedrenponykros (HII) B

MMOBEPXHOCTHOM (TIOB) CJIO€ BOJBI (MI/JI) BIIOJIb MEPUMETPAa POCCHUICKOTO CEKTOpa HEAPOIIOJIb30BaHUS
Kacrmtickoro mops pannerr (PO) u no3nueit (I10) ocenrsto 2012 roma. Cromb3siiee cpeaHee, MUpUHA
okHa 13 3HaueHuit
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YcnosHbie 0603HaveHUA

CazbiHObIK Cranymu, BHiNONHEHNHbIe B CeHTAGDe-
L2 . oxrabpe 2012 roga

8 NPUAOHHOM cno: soabl, Mrin
[ o04-008
M. Mecyansio [Jooso0s
: [ o0.06-0.065
M. Pakywedssii [ oos0or
Kasavewut same || I 007-0.072
Bl 00720074
B 0074008
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A a0 |

Puc. 21 IlpoctpancTBeHHOE pacmpeaeicHue HePTENPOAYKTOB B MPUIOHHOM clioe (MI/J) ceBepo-
3amagHoi yactu Kacrnuiickoro mMopst B ceHTsi0pe-okTsiope 2012 roga. B mpaBoM BepxHem yriy —
KpyroBasi JauarpaMma, XapakTepusylollas H3MEHeHHs KoHueHTpauuu Hedrenponykros (HII) B
NPUAOHHOM clioe (AHO) cioe BOJbI (MI/J) BAOJB MEPUMETPA POCCHICKOTO CEKTOpa HEIPOIOIb30BaHUS

Kacnutickoro mopst panseir (PO) u no3aueii (I10) ocenbto 2012 roga. Ckoinb3ssiee cpejHee, MUPUHA
oxHa 13 3HaueHwmit

L

HN, no, mr/kr

PO 10

YcnoBHbie 0603HaYeHUA

Cranyun, ssinonsexssie 8 cenTabpe-
oxkrabpe 2012 roga

B AOHHBIX ommuun,' kel
110

[ 10-18

[ 1824

I 2428

[ 235

B

I

I 57-100

— AZMUHACTPATHEHBIE FPBHMUS
= [OCYABPCTBOHHbIS MPAHNLSI

A |

Puc. 22 IlpoctpaHCTBeHHOE pacrpejieieHne HeTernpoyKTOB B JOHHBIX OTJIOKEHHUSAX (MKI/T) ceBepo-
3anaaHoi vactu Kacrnmiickoro mopst B ceHTs0pe-okTsaope 2012 roma. B mpaBom BepxHem yriry —
KpyroBasi JuarpaMma, XxapakTepHu3yrollas U3MeHeHHs KoHIeHTpanuu HedTenpoaykToB (HIT) B moHHBIX
OTJIOKEHUSIX BJIOJIb TIEPUMETPA POCCHICKOIO CEKTOpa HEIpOIoJib30BaHus Kacrnmiickoro mMopsi paHHEH
(PO) n mo3nneii (I10) ocennro 2012 rona. Cxonp3siiee cpegnee, MupUHa okHa 13 3HaYeHnH
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Konuentpanus CIIAB B Boje (Mr/J1) M TOHHBIX OTJIOKEHUSIX (MKI/T)

ceBepo-3anaaHoii yactu Kacnuiickoro mops ocennto 2012 roga

Taéauna 15

Yactp mopst

CeBepHbIii
Kacnuii

Cpennmuii
Kacnuii

CeBepHblii
Kacnmii
Cpennnid
Kacnnii

AKBaTopus

npuOpexKHas
OTKpBITAs

MpUOpEKHAS

OTKpBITAasI

pUOpEKHAS
OTKpbITAs
puOpexHas
OTKpBITast

T'opu-
30HT

§(0):]
§(0):]
JTHO
I10B
ITHO
I10B
JTHO

pi(0)

paHHsAA 0CEHb

Mmo3J1HsAHA 0CCHb

cp ¢boH Makc MuH
MoOpcKasi Boja, Mr/J1
0,00 0,00 0,02 0,005
0,00 0,00 0,02 0,003
0,01 0,01 0,02 0,004
0,01 0,01 0,03 0,006
0,01 0,01 0,03 0,008
0,00 0,00 0,01 0,005
0,01 0,01 0,02 0,007
JAOHHDBIE OTJI0KEHH, MKI/T

4,82 365 2122 221
5,30 5,46 7,67 2,46
6,61 6,59 9,68 3,21
8,10 748 1452 2,74

cp

0,01
0,01
0,01
0,01
0,01
0,01
0,01

8,92
1,21
3,90
5,01

¢don

0,01
0,01
0,01
0,01
0,01
0,01
0,01

1,61
1,11
8i05
4,93

MakcC

0,03
0,03
0,03
0,02
0,02
0,02
0,02

27,8
2,84
5,23
6,19

MHH

0,000
0,005
0,006
0,000
0,000
0,006
0,000

0,55
0,45
3,00
4,37

N CNAB, nos., mr/in
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K KU 3y,

r n-oB T6-KaparaH ‘

YcnosHble 0603HaYeHNA
CTaHuuK, BbiNONHEHHbIe B CeHTAGpe-
o okTaGpe 2012 roga
KonuenTpauus CMAB
B NOBEPXHOCTHOM CMoe BOABI, Mr/n

M. CazblHObIK

[ 0.003-0.006
M. [Mecyanbiil [ 0.006-0.007
0.007-0.008
M. Pakyweussii [ 0.008-0.0.009
Kasaeui sae || I 0.009-0.01
B 0010015
I 0.015-0.02
I o.02-0027

—-—== ABMHHUCTPaTHBHbIE FPaHMLbI
rocyaapcTeeHHble rpaHmLbl

N = |

Puc. 23 I[lpocrpancteenHoe pacmnpeneneine CIIAB B MOBEpXHOCTHOM Ciio€ BOABI (MI/JI) CEBEpoO-
3anaaHoi yactu Kacnuiickoro mopst B ceHTsiope-okTsiOpe 2012 roma. B mpaBom BepxHem yriay —
KpyroBasi uarpaMma, XapakTepusyromas n3MeHeHus: konnentpannun CIIAB B moBepxXxHOCTHOM (TIOB)
cioe BOABI (MI/I) BIOJIb TEPUMETPAa POCCHUICKOTO CEKTOpa Heapomonb3oBaHus Kacmmiickoro mops
panneii (PO) u no3aneit (I10) ocensro 2012 roga. Cronb3siiee cpeaHee, IUPUHA OKHA 13 3HaYeHUH

30



CNAB, aHo, Mr/n

n-os Tio6-Kaparan

YcnosHble 0603HaueHns

M. CazbiHObIK

M. Mecyanbill

M. Paxywensii

CTaHyuK, BbiNONHeHHbIe B ceHTABpe-
® oxkraGpe 2012 roga
Konuentpaumn CNAB
8 NPUAOHHOM CNOe BOAbI, Mr/n

[ 0.005-0.008
[ 0.008-0.009
[ 0.009-0.01
[ o01-0.011
B 00110012
I 00120013
I 0130014

B e

N 0014003

ety AQMUHUCTPATHBHBI® rPAHMYbI
OCYAAPCTBEHHBIE PaHILbI

/8 |

= |

Puc. 24 Ilpocrpancteennoe pacnpenenenne CIIAB B npunonHoM cioe (MI/i) ceBepo-3amajHoi 4acTu
Kacnmiickoro mopst B centsiope-oktsiope 2012 roga. B mpaBom BepxHEM yrily — Kpyromas quarpamma,
xapaktepu3ymoinas u3MeHenus: konienrpaiuu CIIAB B nipugoHHOM clioe (JIHO) ¢10€ BOJIbI (MI/J1) BJIOJIb
HepUMeTpa POCCUICKOro ceKTopa Heapomnoab3zosanus Kacnuiickoro mops panneil (PO) n nosaneii (I110)
ocenblo 2012 rona. Cxonp3siiee cpegHee, IMpuHa okHa 13 3HadeHuit
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Puc. 25 IlpoctpancrBennoe pacnpenesnenue CIIAB B JOHHBIX OTIOXKEHHUSX (MKI/T) ceBepoO-3aragHoi

yactu Kacnmiickoro mopsi B ceHtssOpe-okTsiope 2012 roja.

B mpaBom BepxHeM yriy — Kpyronas

JUarpamma, Xapaktepusyroomas uaMeHeHus: KoHueHTpaiuu CITAB B JOHHBIX OTJIOXKEHUSIX BJIOJb
MIEPUMETPA POCCHICKOTO CEKTOpa Heaponoiab3oBanus Kacnmiickoro mopst panneit (PO) u no3uueit (I10)
ocenbto 2012 roga. Cromp3siiee cpeHee, MUpuHa oKHa 13 3HaueHui
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OcHoBHO# 3aKoHOMepHOCTHIO pacnpexaeneHusi CIIAB B NOHHBIX OTIOXKEHHAX (Tak kK€ Kak M
He(TEPOAYKTOB) SIBISIETCS IOBBIICHWE WX KOHIEHTPAIMM B HANpaBICHHH OT Oepera B CTOPOHY
riy0okoBoHOH JlepOenTckoii KoTnoBuHbL. OTanuneM siBusercs 1o, uyto y CIIAB Oosnee sipko BeIpaKeHBI
JIOKaJIbHBIE 30HBI 3aTPSA3HEHUs], TJIaBHOM U3 KOTOPBIX SABJSETCS YCTOWYMBOE «IISATHO» B BOCTOYHOU YacTH
BOJDKCKOTO B3MOPBS, TIE MO3THEH OCEHBIO OBLT 3a(DMKCHUPOBAH pe3Kui «BcImieck» coaepxanus CIIAB B
JOHHBIX OTJI0XKEHHSIX.

Taxcenvie memanvt

B HacTosmmii 0030p BKJIIOYEHBI JaHHBIC O COACPIKAHWU M COOTHOIICHUM TSKEIBIX METAJUIOB B
BOJIC, B3BECH U JIOHHBIX OTJIOXKCHUSIX ceBepo-3amafaHoi yactu Kacmuiickoro mops ocenpro 2012 rona.
Crenyer OTMETHTh, YTO MacCOBBII OTOOp W aHaIHM3 MPOO B3BECH MPOBOJUIICS TOJHLKO paHHEW OCEHBIO,
MO3TOMY JIaHHBIC, IIPUBEACHHBIC B TaOIuUIlEe 16, OTHOCATCS TOJIBKO K 3TOMY BpeMeHu roga. O030p Takxke
COJICPIKUT KapThI MPOCTPAHCTBEHHOTO PACIIPEICICHUS PSIia TSKEIIBIX METAJLIOB B IOHHBIX OTJIOKCHUSIX U
KpYTOBBIE JHArpaMMBI, XapaKTepU3YIOIINe IMHAMUKY COAepKaHHi MeTaiioB oceHbto 2012 roma Ha
IpaHMIle POCCUICKOTO CeKTOpa Heaponoiap3oBanus Kacmmiickoro mops (puc. 26-31).

o xapakTepy pacnpeneneHus TSDKENbIX METAJIOB B BOJIE MX MOXHO Pa3enuTh Ha aABe rpymmsl. K
MEPBOIl Tpynne ClIeAyeT OTHECTH METalUlbl, KOHIEHTpauusi KOTopblX oceHbto 2012 roma B CeBepHOM
Kacriuu Obuta Beimie, yem B Cpemnem Kacnum, w/wiM CHWXajlaCh B HaIpaBJICHHHM OT Oepera B MoOpe
(>kene3o, IMHK, HUKEIb, MeOb U PTYTh). Ko BTOpO# rpymie ciegyeT OTHECTH MapraHell, CBUHEN U
KaaMuH, KoHIeHTpaius KoTopbix B Cpemnem Kacnwm Obia Beime, ueM B CeBepHoM Kacrmu, w/mmu
BO3pacTajia B HampaBleHHH OT Oepera B mope. CieayeT OTMETUTb, YTO METaUIbl BTOPOH TPYIIIBI
OTJIMYAIIICH TAK)KE OTHOCHTEIBHO BEICOKUM OTHOILECHUEM 800Q/836€Ch.

B3secr Cereproro Kacnus copeprxaina OoJblie xeie3a, MapraHiia, HUKess, MU U KaJMUs, B TO
Bpems Kak B3Bech Cpemnero Kacmms - Gonplie mWHKA, CBHHIA U PTYTH. B mpuHOpex)HBIX paioHax
CEeBEpPO-3araTHOM YaCTH MOPS BO B3BECH IMOBHIIIANACH KOHIIEHTPANHA JKejle3a, MapraHia u kaamus. B
CeBepHoM Kacruu 3Ta 0COOCHHOCThH NMPOCTPAHCTBEHHOI'O PACIIPE/ICIICHUS TIPOSBIISIIACH TAKXKE B ClIydae
nuHKa, a B CpequeM Kacnvu - HUKens, MeIH, CBUHIIA U PTYTH.

Pacnpenenenve kaaMusi U pTyTH B JOHHBIX OTJIOXKEHUSX CEBEPO-3aIIaJHOM 4acCTH MOPS OCEHBIO
2012 roza ObUI0 OTHOCUTENBHO PABHOMEPHBIM. JlJIs1 OCTaIbHBIX METAIIOB OBUIO XapaKTepHO U3MEHEHHUE
KOHIIGHTpAllMM B HAIlpaBJICHUU OT Oepera B Mope, npu 3ToM B CeBepHoM Kacmmm ux KoHUEHTpauus
noBsIanacek, B Cpegnem Kacnum - cHikanach. B HampaBieHnu ¢ ceBepa Ha IOT CoJIepyKaHUE TAKENbIX
METaJUIOB B PUOPEKHBIX paiioHaX MOBBIMIATIOCH (32 UCKIFOUYEHHEM CBHHIIA), B OTKPBITOM YacT MOpS B
OOJIBLIIMHCTBE CIIy4aeB YMEHBIIAIOCh.

ITo cooTHOIIEHHUIO B3BECH/ BOJa TSKEJIbIC METAJUIbI PACIIOJIAraJIMCh B CJICAYIOIIEM PAAY:
Mn> Fe >Pb> Cd > Zn > Cu > Hg > Ni

[To cootHomeHuto B3Bech/ O TsKeNble METAILIb PACIIONATAIUCH B CIACIYIOIIEM PSTY:
Cd >Pb> Zn >Mn> Ni > Hg > Cu > Fe

Hcxons u3 3THX COOTHOLIEHUM, TSKEIbIE METAIBI MOXKHO Pa3ieluTh Ha JBe rpymnmnsl. K nepsoii
TpyIe, OTIMYAIONIEHCs TOBBIIIEHHBIM COOTHOIIEHHEM BoOja/B3Bech W/mim B3Bech/J]O, oTHOCATCS
JKeJe30, MapraHel, LMHK, CBUHEN W KaaMuid. Ko BTOpOM rpyImme OTHOCATCS M€lb, HUKEIb U PTYTh,
OTJIMYAIOLINECs TOHWKEHHBIM COOTHOIIEHHEM BoZa/B3Bech M B3Bech/J]O. BbisicHMIOCH, 4TO 3TH 1BE
TPYIIIBL IBHO OTIMYAIOTCA MEXIY COOOH MO XapaKkTepy MPOCTPAHCTBEHHOTO paclpeie/IeHUsI METaJUIOB B
JOHHBIX OTJIOKEHUAX. [l MeTaqioB mepBOil TpymIbl XapakTepHOW 4YepTO SBIseTcd OOImMpHas U
YCTOWUYMBAs 30HA aKKYMYJISIIIMK B JIOHHBIX OTJIOKEHHSIX CeBepHOU yactu Jlarectanckoro meinbga (puc.
26-28). [Ing MeTayuioB BTOPOM TPYIIBI XapakTEPHO «IIATHUCTOE» paclpeleieHHe - HECKOJBKO
JIOKaJIbHBIX 30H aKKYMYJISILIMM, KaK B CEBEPHOM, TaK U B CPEIAHEN YaCTH MOPSI.

OObenuHsieT 3TH ABE TPYIIBI TO, YTO Y BCEX METAJIOB, 32 MCKIIOUYEHHEM MeIW, OT paHHEH K
MO37AHEW OCEHW TMOBBICHIACh WX KOHIIGHTpAalMs B OHHBIX OTIOXEHHUSIX JlepOeHTCKOW KOTIIOBHHEI.
OnHOBpPEMEHHO OHAa CHHM3WJIACH B CEBEPHBIX M BOCTOYHBIX paliOHaX pacCcMaTpHBaeMOM aKBaToOpud (CM.
KpYTrOBbIE AMArpaMMsl Ha puc. 26-28). CienoBaTenbHO, TSHKENble MeTauibl oceHbio 2012 rosa okazanuch
BOBJICYEHBI B €JIMHBIA TIOTOK MUTPAIUK BMECTE C WIUCTHIMUA (PAKIUSAMH U OPTAaHHYECKHM BEIIECTBOM.
Oror norox HampasieH u3 CesepHoro Kacnus B JlepOEHTCKYIO KOTJIOBHHY, IPU 3TOM IO IIyTH 4YacTb
MaTepHaja aKKyMyJHpyeTcsl B JOHHBIX OTJIOXeHUsAX Jlarectanckoro menbga, OCOOEHHO B €T0 CEBEPHBIX
paiioHax.
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Tabanuna 16
Copep:xaHue ¥ COOTHOLLICHHE TSAKeJIbIX MeTALJIOB B B0, B3BeCH H JOHHBIX OTJI0KEHHIX
ceBepo-3anagnoil yactu Kacnuiickoro mops ocennro 2012 roma, Mr/kr

Ceepnbrii Kacnuii Cpennnii Kacnuii

KommnoneHT MOpcKoii cpeabl TPHOPEIKHAS OTKpBITAS MPUOpPEKHAsT OTKpBITAs
aKBaTOpI/IH qacTb aKBaTOpI/IFI qacTb
Keaeszo
Boma 0,15 0,15 0,13 0,14
B3Bech 14400 8400 14300 5100
JIOHHBIE OTJIOXCHHS 5128 7946 9156 8894
B3secn/Boma 96000 56000 110000 36428
BsBecw/JloHHBIE OTIOKEHMUS 2,80 1,05 1,56 0,57
Mapranen
Boma 0,0025 0,0034 0,0043 0,0055
B3Bech 429,5 403,1 468,6 175,6
JIOHHBIE OTJIOXKCHHS 96,5 125,7 145,6 112,8
B3secw/Boma 173886 119614 107972 31869
B3Bech/JloHHBIE OTIOKEHMUS 4,45 3,20 3,21 1,55
unk
Boma 0,027 0,024 0,029 0,026
B3Becn 190 89,4 167,1 220,2
JIoHHBIE OTIIOKEHHUS 454 50,8 52,9 48,2
Bssecn/Bona 7037 3725 5762 8469
B3Bech/JloHHBIE OTIOXKEHHUS 4,19 1,76 3,16 4,57
Huxkenn
Boma 0,050 0,042 0,035 0,022
Bssech 80,4 99,8 94,2 54,5
JIoHHBIE OTJIOKEHHUS 27,91 31,94 30,23 29,95
B3secw/Boma 1608 2376 2691 2477
BsBech/JloHHBIE OTIOKEHMS 2,88 3,12 3,12 1,82
Menn
Boma 0,009 0,009 0,008 0,005
B3Bech 439 471 39,4 34,3
JIOHHBIE OTIIOKEHUS 21,2 26,6 29,5 28,1
Bseecw/Bona 4878 5233 4925 6860
B3Bech/JloHHBIE OTIOXKEHHUS 2,07 1,77 1,34 1,22
CBuHeIll
Boma 0,0009 0,0042 0,0052 0,0067
B3Bech 16,9 19,9 26,3 21,6
JIoHHBIE OTIIOKEHUS 5,71 6,21 5,21 5,77
Bssecn/Boaa 18778 4738 5058 3224
BsBecw/JloHHBIE OTIOKEHUS 3,0 3,2 50 3,7
Kagmuit
Bona 0,00005 0,0001 0,00017 0,0002
B3Bech 1,06 0,22 0,56 0,41
JIOHHBIE OTIIOKEHHS 0,10 0,12 0,11 0,11
Bssecns/Boa 21200 2200 3294 2050
BsBecw/JloHHBIE OTIOKEHMUS 10,6 1,83 5,09 3,73
Pty
Boma 0,00002 0,00001 0,00002 0,00001
B3Bech 0,03 0,06 0,08 0,07
JIOHHBIC OTJIIOKCHHUS 0,02 0,03 0,03 0,03
Bssecn/Bogma 1500 6000 4000 7000
B3Bech/JloHHBIC OTIOKEHUS 15 2,0 2,7 2,3
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Puc. 26 IIpocTpaHcTBeHHOE paclpe/ielieHne Kelle3a B JOHHBIX OTIOKEHHSX (MKI/T) ceBepo-3amajHon
gactu Kacnuiickoro mopst B ceHtsiope-okTsiope 2012 roma. B mpaBom BepxHem yriy — Kpyrosas
auarpaMma, XapakTepu3yrollas H3MEHEHHUs KOHLEHTPALUH jKeje3a B JOHHBIX OTJIOKEHHSX BOJb
MeprMeTpa POCCHICKOTO CEKTOpa Heaporoib3oBanus Kacnuiickoro mops panneit (PO) u no3aueii (I10)

ocenbto 2012 roga. Ckomb3siiee cpesiHee, HMpruHa okHa 13 3HaueHui
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Puc. 27 IlpocTtpancTBeHHOE pacnpeesieHue Mapraiia B JIOHHBIX OTJIOXKEHUSX (MKI/T) ceBepo-3ama Hon
gactu Kacnmiickoro mMops B ceHTs0pe-okTsiOpe 2012 roma. B mpaBom BepxHeM yrily — Kpyrosas
JuarpaMma, XapakTepU3yIollas HW3MEHEHUS KOHLEHTPALUU MapraHia B JOHHBIX OTJIOKEHHSX BIOJIb
MepUMeTpa POCCHICKOTO CEKTOpa Heaponoiab3oBanus Kacnuiickoro mops panneit (PO) u no3aueii (I10)

ocenbio 2012 roga. Ckomb3sliee cpeiHee, HMpHUHa OKHa 13 3HaueHui
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Puc. 28 IIpoctpancTBeHHOE pacrpejielieHHe TUHKA B JIOHHBIX OTJIOKEHHSAX (MKI/T) CeBepO-3armagHoi
yactu Kacnmiickoro mopst B ceHTsA0pe-okTsiope 2012 ronma. B mpaBom BepxHeM yriy — Kpyro,as
auarpaMma, XapakTepHu3ylollas H3MEHEHHsl KOHIEHTpAalMd LUHKA B JOHHBIX OTJIOKEHHUSX BIOJb
MepUMETpPa POCCHICKOTO CEKTOpa Heaponoib3oBanus Kacnuiickoro mopst panneit (PO) u no3aueii (I10)
ocenbio 2012 roga. Ckomp3siiee cpeHee, MUpruHa okHa 13 3HaueHui
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Puc. 29 [IpocTpaHCTBEHHOE paclpe/ie/icHUe HUKENS B JOHHBIX OTJIOKEHHUAX (MKI/T) ceBepo-3arafHon
yactu Kacnmiickoro mMopst B ceHTs0pe-okTsiope 2012 roma. B mpaBom BepxHeM yriy — Kpyrosas
auarpamma, XapakTepu3yiollas HM3MEHEHHS KOHLEHTPAalUUH HUKEIs B JOHHBIX OTJIOXKCHHUSX BJIOJb
TepUMETpPa POCCUICKOTO CeKTopa Heaponoias3oBanus Kacnmiickoro mopst panneit (PO) u mozaneit (I10)
ocenpio 2012 roga. Ckomp3siiee cpeaHee, MupruHa okHa 13 3HaueHui

a |

35



I

N Cu, 10, Mr/Kr

0-8a le,,.
. E ¥ t,&" X
N Roxui
n-os Tio6-Kaparax
YcnosHbie 0603HaYeHNA
CTaHyum, BoINONHEHHBIE B CEHTAPe-
M. CazbiHObIK 1® oeraGpe 2012 rona
KoHueHTpauus meaun
B AOMHBIX OTNOXKEHHAX, MKT/T
s
M. Mecyanbid 1620
I 2023
M. PaKyweansiii ’-\/—E I 236
Kasaxcpuit sarue - 26-29
I 250
.o

—
e ABMUHHCTPATHBHBIE FPAHMYSI

e [OCYABPCTBEHHbI® rPAHMLLI

a0 |

Puc. 30 IlpoctpancTBeHHOE pacmpeneieHUe MEAW B JOHHBIX OTJIOKEHHUSIX (MKI/T) ceBepo-3amalHon
gactu Kacnmiickoro mMopst B ceHTsiOpe-okTsiope 2012 roma. B mpaBom BepxHeM yrily — Kpyrosas
JyarpaMma, XapakTepu3yrolass W3MEHEHHUs KOHILEHTpAalMh MeAW B JIOHHBIX OTJIOXKCHHUSX BJOJb
MepuMeTpa POCCUICKOro cekTopa Heapomnonabs3zoBanus Kacnuiickoro mops panneil (PO) u nosaneit (I110)

ocenblo 2012 roxna. Cronp3siiee cpegHee, IUpruHa okHa 13 3HaueHni
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Puc. 31 IIpoctpaHcTBeHHOE pacmpejielieHue PTYTH B JOHHBIX OTJIOKEHUSX (MKI/T) ceBepo-3anagHon
yactu Kacnmiickoro mopst B ceHTsiOpe-okTsiope 2012 roma. B mpaBom BepxHeM yrily — Kpyrosas
JarpaMma, XapakTepu3yIollas H3MEHEHUS KOHILEHTPAUU PTYTH B JIOHHBIX OTJIOKEHHSX BJIOJb
MepUMeTpa POCCHICKOTO CeKTOpa Heaponoiab3oBanus Kacnuiickoro mops panneit (PO) u no3aueii (I10)

oceHbio 2012 roga. Ckomnb3slee cpeiHee, IUpHUHA OKHa 13 3HaueHni
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6. Crojiikue opraHu4ecKue 3arpA3HUTEH

XUMHUKO-aHATUTUIECKUE UCCIIEAOBaHMS TPOO BOIBI U JOHHBIX OTIOKEHHH, 0TOOpaHHBIX B CEBEPO-
3anagHoil wactu Kacnmiickoro mopsi ocenbto 2012 roma, mpoBogwinuck B HIIO «Taiidyn». Bceero
XUMHYECKOMY aHanu3y O0bu10 oaBeprayTo 10 mpo6 Bombl u 22 poOBI JOHHBIX OTIOKEHHUH, OTOOPaHHBIX
panHell oceHpio, W 41 mpoba MOHHBIX OTIIOKCHHM, OTOOPAHHBIX TMO3MHEH OCEHBIO. B mpobax BOIBI
onpenessuuch xnopopranndeckue nectuiuasl (XOII, 20 unrpeauentos, B T.u. XU, AT u T1.71),
noymxiopupoBanaele  Oupenmnsl  (IIXb, 8 WHrpenueHTOB), TOIUITUKINYCCKHE apOMATHUCCKHE
yraeBomoponsl (ITAY, 20 uarpeanentoB). B mpo6ax MOHHBIX OTIIOKEHUH HApALy C MEPEUUCICHHBIMU
3arps3HUTENSIME TakXke onpenessuiuchk ¢pranarsl (D1, 6 nHrpeauenTos). Ha ocHoBe MOMy4YeHHBIX JaHHBIX
paccuuTtsiBanack cymmapnas konmentpanus XOIL, [IXB, [TAY u OT B 1OHHBIX OTIOXKEHUSIX IS KaXKIOU
poOkI (CTaHIINHN).

Xnopopzanuueckue necmuyuont

M3 20 mHrpenneHToB (BKIIOYAss W30MEpHI, METAOONIHTH M T.I1.) B IIpoOax BOJBI, OTOOPAHHBIX B
CeBepo-3amaHO YacTH MOps, ObLT OOHapyXeH TONBKO TekcaxjopOeHszon. Ero makcumanbHas
koHIeHTpalus B Bojmax CeBepHoro Kacmus cocraBuma 8,38 ur/m (paspe3 lIlla), B Bomax Cpemnero
Kacnus 0,62 ur/n (pazpe3 MepuanoHaNbHBIN).

Ocensio 2012 roxa B moHHBIX oTioxeHusx CeBepHoro Kacmus Opu1 00HapYX)eH rekcaxiopOeH3o,
JAT u ero merabomuter (A u JAJIE). Cymmapnas konnentpanus XOIl B JOHHBIX OTJIOXKEHHSIX
CegepHoro Kacrus panneli ocenbio usMensuiack ot 0 mo 0,44 Mkr/kr, nosmHedt ocenbto — ot 0 g0 0,89
MKT/KT (Tabm. 17). YBenndyeHne KonudecTBa MpoO JOHHBIX OTIOXKEHH, OTOOpAaHHBIX MO3IHEH OCEHBIO,
MO3BOJIWJIO BBISIBUTh YYACTKU C MOBBILIEHHBIM cpeaHuM coaepxanueM XOII — umu okazaiuchk paiioHbI
Harecranckoro menbda, s KOTOPHIX XapakTepHO Ooliee BBICOKOE coxaepxkanue wia u OB B ocajikax.
MakcumansHoe conep:xkanue cymmbl XOII B qoHHbIX oTnoxxkeHusx CpenHero Kacnus, paHHEH OCEHBIO
paBHoe 1,06 MKT/KT, TO3AHEN OCEHBIO0 cocTaBUiO 4,87 MKI/KT.

Taoauna 17
Conep:xanue xjaopopranndeckux nectuuuaoB (cymma XOII, MKI/KI) B JOHHBIX OTJI0KEHUSIX
ceBepo-3anaaHoi yactu Kacnuiickoro mops ocenbto 2012 roga

C . Cesepublii Kacnnii Cpeannii Kacnmii

TATHCTHYECKU

napamMerp npuoOpexHas OTKpBITast MIPHUOpEKHAS OTKpBITast

aKBaTOPU 4acCTb AKBaTOPUsL 4acCTb

paHHSS OCeHb

CpenHee 3HaYCHHE 0,08 0,15 - -

Maxkcumym 0,44 0,32 0,27 1,06

MuHuMyM 0,00 0,00 0,17 0,20
TO3/IHsIsI OCEHb

CpenHee 3HaYCHHE 0,38 - 1,59 0,11

Maxkcumym 0,89 0,20 4,87 0,91

MuHumMyM 0,00 0,00 0,11 0,00

HpI/IMeanI/ICZ IIpU KOJIMYCCTBE Hp06 MCHEC IIATH CPEAHEC 3HAYCHUC HE PACCUNUTHIBATIOCH

Honuxnopupoeannvie dugenunot

Ocenbio 2012 roma B mpudpexsbix Bogax CeepHoro Kacnmsa cymmaphHas xkonueHtpauus [1Xb
W3MEHsIach B mpenenax or 2,3 mo 8,6 HI/m, B OTKpbITON Yactu — oT 1,2 no 3,4 Hr/a. B npuOpexHbix
Bomax Cpemmero Kacnusi [IXb He Oplim oOHapy)XeHBI, a B OTKPBITOM YacTH, TZI€ BCE MPOOBI OBLIH
otoOpaHbl Ha paspese «MepuanoHaibHbI», KoHIeHTpauus [IXb m3mensnace B npeaenax ot 0 go 7,6
HI/T1.

Conepxanne IIXb B mpobax MOHHBIX OTJIOXKEHHH, OTOOpAaHHBIX B CEBEPO-3allafHON YacTH
Kacnmiickoro mMopst ocenpto 2012 roga m3Mensuiach B npeaenax ot 0 go 10,8 mxr/kr. B mpoctpancTie
OHHU OBUIM pacrpeselieHbl HepaBHOMEPHO, TaK KaK MPH YBEITUYEHHH KOJIMYECTBA MPOAHAIN3UPOBAHHBIX
npo0, 0TOOpaHHBIX B TOM WJIM HHOM paioHe, Mpelesbl M3MEHUYMBOCTH coxaepxkanus [IXb B HOHHBIX
OTJIOKEHUSX Bo3pactanu (tabm. 18). MakcumanbsHas koHueHTpaiusa [1XB Oblia 3aperucTpupoBaHa Ha
Jlarecranckom mmenbge.
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Tabauua 18
Conep:xanue MoJuXJ0pupoBaHHbIX OudeHuwsioB (cymma IIXB, MKI/Kr) B JOHHBIX OTJI0KEHHAX
ceBepo-3anaanoii yactu Kacnuiickoro mops ocenbro 2012 roga

C . Cesepnblii Kacnuii Cpennnii Kacnuii

TATHCTHYECKHIA

napamMeTp IpUOpeKHast OTKpBITast MpUOpesKHast OTKpBITast

AKBaTOpUs qacCcTb AKBaTOpUsL qacCcTb

PaHHSAS OCEHb

CpenHee 3HaYCHUE 0,22 0,46 - -

Makcumym 0,75 0,93 0,28 6,70

MuHuMyM 0,00 0,00 0,06 0,44
MO3/HAS OCEHE

CpenHee 3HaYCHUE 1,57 - 2,04 2,27

Makcumym 3,89 3,45 10,8 3,97

MuHUMyM 0,53 1,01 0,35 0,69

HpI/IMe‘IaHI/ICZ IpH KOJINYECTBE Hp06 MCHEC IIATHU CPEIHEEC 3HAUYCHUEC HE PACCYUTBIBAJIOCH

IHonuyuknuueckue apomamuueckue y2i1e6000poovl

B mpoananmsmpoBaHHBIX poOax BOABI, OTOOPAaHHBIX B CeBepo-3amagHoi dactu Kacmuiickoro
Mops oceHbio 2012 rona, koHHeHTpauus cymmapubix [IAY nHaxomunace B npeaenax ot 0,07 mo 0,187
MKT/J, TIpA 3TOM B OOJBIIWHCTBE MPOO OCHOBHOW BKIax B cymmy IIAY BHocmn HadramuH. Ha
nuarpamme, n3o0paskeHHOW Ha puc. 32 , BUAHO, YTO MOBBINIEHHBIE KOHIIEHTpauu [TAY npuypoueHs! k
MasrsImakckoMy mopory, pasaenstomemy Cesepubiii 1 Cpenuuid Kacnmii (ct. 3al0 u 1m). 3nech xe
OBLI 3aperuCTpUpPOBaH camblil Upokuit ciektp [TAY (6 uHrpeaueHToB), Toraa kak Ha cT. 3al (B3Mopbe
Bonru) u 7m (cxinon lepbentckoii koTioBuHB) [IAY ObuTH ITpecTaBIEHBI TOIBKO OJHIM Ha(TAIIMHOM.

MKr/n
0,2

m Cymma MAY OHadranuH

0,16

0,12

0,08

0,04

0

im
CraHumu 5m

3m

™M

Puc. 32 V3menenust koHueHTpauuu cyMMapHbiX ITAY (MKr/i1) B MOBEPXHOCTHOM CJIO€ BOJBI  BJOJb
JIUHUH, HaYWHAoIIeHcs Ha B3Mopbe Bonru (cr. 3al), a 3akanumBaromieiicss Haja cKiIoHOM JlepOeHTckoin
KOTJIOBHUHBI (CT. 7M) ocenbro 2012 roma

Ocenpro 2012 roma KoHIeHTpamuss CyMMapHBIX IIAY B JOHHBIX OTJIOKEHUSX W3MEHSIACH B
npenenax ot 0 go 700 mkr/kr (tabmn. 19). Ilpu sToM conepxanue OBYX- U TpexsuepHslx [IAY Obuio
3aMETHO BBIIIE, YeM 4YeThIpeX- M naTHAgepHbIX. Cpeau Hu3KoMmosekysipHelx [IAY npeoGmaman
Ha(TaIMH U €r0 METHIIUPOBaHHBIE TIPOU3BOJIHBIC, @ CPENIU BHICOKOMOJIEKYJISIPHBIX — (pIIyopaHTEH, MUpEH,
Xpu3eH, nepwieH. Hepeako B mpobax oOHapy>kuBajcsi BBICOKOTOKCHYHBINA OeH3(a)TupeH Ha ypoBHeE 1-2
MKI/KT.

Panneil oceHp0 KOHIEHTpAIUs CyMMapHBIX [TAY B MOHHBIX OTJIOKEHHUSX MPHUOPEKHBIX PaiOHOB
Haxoauiaack B mpeaenax or 0,12 mo 86,3 MKI/KT, a B OTKpBITOH 4YacTh Mops — B npeaenax ot 0,02 1o
242,1 mxr/kr. [To3aHel oceHblo, KOraa KOJIMYEeCTBO MPOaHATM3UPOBAHHBIX MPOO YBEIUYHIIOCH B 2 pasa,
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Mpeaesbl U3MEHUYUBOCTU COACp:KaHus cymMMapHbIX [TAY B NOHHBIX OTJIOXKEHUAX TAKXKE BO3POCIH: B
npHOpPEKHBIX Boaax KoHIieHTpamus [TAY ycraHoBuiachk B npenenax 32 mo 700 MKI/KT, a B OTKPBITOM
yacTu Mopst — B mipegenax ot 16 go 313 mkr/kr. Haumbonbinee cpennee u MakcUMaibHOE 3HaAUCHHE OBLIO
3aperucTprupoBaHo Ha JlarecTaHCKOM IIenbde.
Tabéauua 19
Conep:xaHue MOJUNUKJINYECKHX aPOMATHYECKHUX YIJieBoaopoaoB (cymma [TAY, MKI/Kr)
B /IOHHBIX OTJIO:KEHUSIX ceBepo-3anaaHoii yactu Kacnuiickoro mops ocennio 2012 roaa

C . Cesepubrii Kacnimii Cpennnii Kacnuii

TAaTUCTHYECKHIt

napamMerp npuOpesKHas OTKpBbITast npuOpeKHas OTKpBITas

aKBaTOpUs 4acCTb aKBaTOpUs 4acCTb

PaHHSAS OCEHb

CpenHee 3HaYCHHE 25,2 10,9 - 58,9

Makcumym 86,3 39,0 40,6 242,1

MuHuMyM 11,7 0,07 0,12 0,02
TO3/IHSIsI OCEHb

CpenHee 3HaYCHHE 155,9 - 305,9 162,4

Maxkcumym 294,6 252,4 699,7 313,0

MuHuMyM 32,44 63,26 37,06 16,54

HpHMeanMe: IIpU KOJIMYCCTBC Hp06 MCHEC IIATH CPEAHCE 3HAYCHUC HE PACCUNTHIBAJIOCH

Dmanamot

Oranartel (3dupsl PpraneBoil KUCIOTH) ONPENENISUINCH B BOJC U JIOHHBIX OTJIOKeHHsAX Kacmuiickoro
Mopsi BHepBble. CienyeT OTMETUTb, YTO CPEAM HUX €CTh BEIIecTBA, OTHOCAIIMEecs K l-My kiaccy
omacHocTH, Hampumep, ouc(2-atunrekcun)ranar (bOI'®). Crmcok ompenensieMblx (TanaToB, KpoMe
BOT'®, Brmouan: aumermwidranar (AMD), mudtundramnar (A2D), au-n-Oyrundranar (JbD), mu-n-
oktmidranar (JJOD), oyrunoensmndranar (bbD).

U3 Bcex mpob Boabl, 0OTOOPaHHBIX B CEBEPO-3aMIaAHON YacTH MOps, NPUCYTCTBUE (TanaTOB OBLIO
00HapyXEeHO TOJILKO B OJHOI mpo0e, rie 1Mo pe3ybTaTaM aHajau3a ObLIO BBIIBICHO Hanmuuue BOT'D B
KoHueHTpanuu 1,6 Mkr/m. IlpucyTcTBre (GTanatoB B JOHHBIX OTJIOXKEHHUSX HAOJIOJANOCh IO BCEH
UCCIIelyeMOM aKBaTOPHH, IIPH 3TOM HX IOBBIILIEHHOE COJEpaHKe OBbIJIO XapaKTEPHO Ui MPUOPEKHBIX
PaiioHOB, MOJBEPKEHHBIX BIUSHHUIO peyHOro croka (Tadu. 20). Tak, HanbonpmmM coxaepxkanuem 20
OTJIMYAJIUCh JIOHHBIE OTIOXeHuss Kwusispckoro 3anuBa, HauOosbiiee cojaepkanue JIb® u JOD
oOHapyXeHO B mpobax MOHHBIX OTJIOXKEHHWH, oToOpaHHBIX Ha paspe3e CeBepHblil. Haubombmas
KOHILIEHTpAlMsl CcaMOro TOKCHYHOTO U3 onpeaessieMblx ¢granatoB - bBOI'® - Oputa 3apeructpupoBaHa B
npobax, OTOOpaHHBIX B MEJIKOBOJHOM 30HE ycTheBOro B3Mopbs Bonru. [IpucyrctBue IM® u BBD B
JIOHHBIX OTJIOKEHUAX oceHbio 2012 roga He 00HAPYKEHO.

Tabauua 20
IIpocTpancTBenHoe pacnpenejienue (praaaToB B JOHHBIX OTI0KEHUSX
ceBepo-3anaaHoii yactu Kacnuiickoro mopst ocenbio 2012 roga (MKr/Kr)
Paiion Pl iC L)) Ab®D JAO0D BOI'd Cymma ¢ranaToB
B3mopbe Boarn 7 117 6,2 942 1072
Kuzaspckmii 3a1uB 71 1540 7,5 145 1763
CeBepHbIii 0 3167 71,3 679 3917
BocTounbIii 12 633 45,4 228 919
MaxaukaJja 10 1205 7,7 134 1356
Pa3zpes 111 'CH 52 1290 3,4 68 1415
HenTpanbHbIi 0 99 0 533 632
FO:xHbIi 19 161 3,2 199 381
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7. KoMiuiekcHasi OlleHKA 3arpsi3HeHUs] MOPCKOIi cpeabl

st oLeHKH 3arpsi3HEHHsT MOPCKOM cpelibl ceBepo-3amagHoil yactu Kacnmiickoro Mopsi OCEHbIO
2012 roja HCIIONIb30BAICA pa3paboTaHHBIN KacnMHHNI] MHOTOKPUTEPHATIBbHBIN u
MHOTOIIapaMeTPUIECKU MeTO. B COOTBETCTBHYM C TaHHBIM METOIOM KOMIUIEKCHAS OIICHKA 3arpSI3HEHUS
IPE/ICTaBIsIET OO0 «aHCaMOIb» M3 TPeX OLEHOK: 1) OLEHKM KauyecTBa, KPUTEPHEM KOTOPOW SIBIISETCS
ITAK (C)); 2) oleHKH aKKyMyJISILMH, KpUTEpUeM KOTopo#l siBisiercst onoBass konunentpauus (Cy); 3)
OIICHKU Harpy3KH, KPHTEpPUEM KOTOPOU sBJsieTCs mpenenbHo nomyctumast Harpyska (Ag= C,— Cy). B
aHcaMOJICBYIO OICHKY 3arps3HEHHUS BOBJICUYEHBI BCE XMMHUYECKHE TTAPAMETPBI, JUIs1 KOTOPBIX YCTaHOBJIEHA
[MAK (tabmn. 21). Tak xak B Poccun 1iis1 3arps3HSIOMINX BEIIECTB, COJCPKALIMXCS B TOHHBIX OTIIOKEHHSX
mopeit, TIJIK He ycraHoBneHbl, TO il aHcamMOJE€BON OLIGHKH WX 3arpsa3HEHHs] HCIOJIb30BAIUCDH
3apyOeXHbIe HOpMATHBEI (Tabd. 22).

Tabauua 21
Ycranosiiennas B Poccun mpeaesibHO J0MycTHMAsi KOHIIEHTPAIUSA
3arpsA3HSIOIIMX BelleCTB B MOPCKOIi B Bojie
HanMeHoBaHue 3arpsi3HAIOLLET0 BelleCTBA K B mopckoii Boxe
Hedrenpoaykrsl 0,05 mr/n
A30T aMMOHMUHHBIN 0,4 mr/n
BIIK; 2,0 mr/n
Kenaeso 0,05 mr/n
Hunk 0,05 mr/n
Huxenn 0,01 mr/n
Mensb 0,005 mr/n
CauHen 0,01 mr/a
Kagmuii 0,01 mr/a
Tadauua 22
YcraHoBJIeHHas 32 py0e:KoM NMpeaebHO J0MyCcTUMAast KOHIEHTPAIUs
3arpsA3HSAIONIMX BEIIEeCTB B JOHHBIX OTJIOKEHUSIX MOpeii
HanmenoBanue IIJK B 1OHHBIX OTJIOKEHUAX MOPei
Hedrenpoaykrb 50 Mr/kr
Hunk 124 wmr/kr/
Huxkean 15,9 mr/kr
Mensb 18,7 mr/kr
CauHen 30,2 mr/kr
Kagmuii 0,7 Mr/kr
Ancambresas orenka (E) umeer tpu pasHosunHoctu: 1) E; = E/n; 2)E; = EIN;  3)E;=
Enax, T N — 00Illee YUCIO HOPMHPYEMBIX M HM3MEPSIEMbIX TOKa3areleil 3arps3HeHus; N — 4HCIIO

rokaszatenei 3arpsizHeHus, y Kotopsix E > 0; Enax — MakcumanbHoe 3HaueHue E. Ouenka E; nmenyercs
obobwennotl, oneaka E, — npuopumemnoti, a onenka E; — sxcmpemanvrou. JInsa xmaccuduxanun u
OMHMCAHMA 3arpsS3HEHHs MOPCKMX AKBaTOPHHA B COOTBETCTBHU C aHCAMOJIEBOM OLEHKOH MPUMEHSIOTCS
IIKaJIBI, PUBEICHHBIC B Tabmuie 23.

Tabéauua 23
Knaccnpukanus 3arpsi3HeHUsI MOPCKHX AKBATOPUii B COOTBETCTBUM aHCAMOJIEBOIi OLIeHKOI

Kaacc 3arpsisHenus BepbanbHasi onenka YucieHHAs OLEHKA

Ilepswiii Yucras (1) MeHee u paBHo 0,50

Bmopoti YwMmepenno 3arpsizHennas (Y 3) ot 0,51 o 1,50

Tpemuii 3arpsizHenHast (3) ot 1,51 10 2,50

Yemeepmbiti I'psiznas (I'p) ot 2,51 1o 3,50

Ilamuuii Ouenb rpsizaas (OI'p) 6osee u paBHO 3,51
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B cootBetcTBUY ¢ 0000IICHHONW M MPUOPUTETHOM OICHKOW MOpPCKasi BOJa B IPUOPEIKHBIX paiOHAX
Ceeproro Kacmms ocensto 2012 roma xapakTepu3oBaiach Kak yMEpPEHHO 3arps3HEHHas, a B
COOTBETCTBHUH C NMPHOPUTETHON OIICHKOW — paHHEW OCCHBIO KaK 3arps3HCHHAs, MO3JHEH OCEHBIO - Kak
YMEPEHHO 3arps3HCHHas (Ta0y. 24). YMeHbIICHUE YUCICHHBIX 3HAYCHUH BCEX OIEHOK OT PaHHEW K
MO3/IHE OCEHHW YKa3blBaeT HA CHIDKEHUE YPOBHS 3arps3HEHHS BOA. Y POBEHb 3arpsS3HEHUS JAOHHBIX
OTJIOKEHHUH, HA000pOT, OBBICHIICS. PaHHe# oceHbio ocamku nmpuopexHoi yact CeBepHoro Kacmus mo
BCEM OLIEHKAaM XapaKTePU30BAIKUCH KaK YHCTHIC, a TIO3/THEH OCCHBIO B COOTBETCTBUU C NMPUOPUTETHON U
AKCTPEMaIbHONU OLIEHKON — KaK YMEPEHHO 3arpsi3HEHHBIE.

Tabauua 24
AHcaMO0J1eBasi OIleHKA 3arpA3HEeHNs] MOPCKOii Cpebl B MPUOPEKHBIX pailoHaX
CeBepnoro Kacnus ocennio 2012 roga

Kommnonent PAHHSASA OCEHb NO3/IHSAS OCEHb
cpeabl E; E, E; E, E, E;
B3mopsbe Bojarn
Bona 0,70 1,06 1,67 0,44 0,67 1,00
A0 0,11 0,33 0,33 0,44 0,53 1,00
Kuznsipckuii 3a;1uB

Bona 0,70 1,06 1,67 0,44 0,67 1,00
A0 0,11 0,33 0,33 0,44 0,53 1,00

B coorBeTcTBUU ¢ 0000IIEHHONH W MPHOPUTETHOW OLIEHKOW MOpPCKas BOAAa B OTKPBITOW YacTh
CeepHoro Kacnus panneit ocenpio 2012 roma xapakTepr3oBalach Kak YMEPEHHO 3arpsi3HEHHas, a B
COOTBETCTBHM C JKCTPEMalbHOM OLIEHKOH — Kak 3arpsA3HEHHas, HO TOJBbKO HAa JABYX paspesax —
Bocrounom u CeepHoM. Ilo3gHeil OCEHBIO YpPOBEHb 3arpsA3HEHUS MOPCKMX BOJ CHHU3WICS Ha BCEX
paspesax Cesepnoro Kacmus, 3a uckioueHueM paspesa llla (tabn. 25); B cooTBeTCTBUHU ¢ 0000IICHHON
OLIGHKOM BOJBI CTAJIM XapaKTepU30BaThHCs KaK YHCThIE, B TO BpeMs Kak Ha paspese llla B cooTBeTcTBUM C
9KCTPEMAaJIbHOM OLIEHKOH OBbLIO0 3a()MKCUPOBAHO MOSBICHUE TPSI3HBIX BOJ. YPOBEHb 3arpsI3HEHUS TOHHBIX
oTioxkeHuil B OTKphITOM wactu CeBepHoro Kacmusi He mpereprien CYIIECTBEHHBIX M3MEHEHHN - B
COOTBETCTBHH C OOOOIIEHHOW OIIEHKOW OHHM XapaKTepU30BaJHCh KaK YUCTBIC, B COOTBETCTBHUU C
NPUOPUTETHOM M 3KCTPEMAJbHOM OLIEHKOH — Kak YMEPEHHO 3arpsi3HeHHble. [loBbllieHHe YpOBHS
3arps3HEHUs JOHHBIX OTJIOKEHHH OT paHHEH K MO3AHEH oceHH 3aMKCUPOBAHO TOJBKO Ha paspese llla,
rle U3 YMEPEHHO 3arpsI3HEHHBIX OHU IEPEIUTH B paspsi 3arpsI3HEHHBIX.

Tabumuna 25
AHcam0/1eBasi OLIeHKA 3arpsi3HEHUs] MOPCKOM cpelbl B OTKPBITOM YacTH
Cesepnoro Kacnius ocensro 2012 roga
Komnonent PaHHssI OCeHb M103/IHsIsl OCEHb
cpeabl = E Es E; E; Es
pa3pe3 «BocTouHblii»
MOB. 0,52 0,78 1,67 0,33 0,50 0,67
AHO 0,44 0,80 1,33 0,19 0,56 0,67
A0 0,33 0,67 1,00 0,50 0,60 1,00
paspes |11 THC
NOB. 0,59 0,89 1,33 0,41 0,61 1,00
JTHO 0,48 0,87 1,33 0,26 0,39 0,67
A0 0,28 0,56 0,67 0,39 0,47 0,67
paspe3 «CeBepHBbIii»
NOB. 0,63 0,81 1,67 0,48 0,72 1,33
JTHO 0,74 1,33 2,33 0,26 0,47 0,67
A0 0,39 0,58 1,00 0,39 0,47 0,67
paspes IIla THC

IOB. 0,63 0,94 1,33 0,74 1,11 2,67
JAHO 0,59 1,07 1,33 0,41 0,92 1,67
A0 0,33 0,67 1,00 0,78 0,93 2,00
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B cooTrBercTBUM ¢ 00OOIICHHOW OIICHKOW MOpPCKas BOJA W JOHHBIC OTIOXKCHHS B MPUOPEIKHBIX
pationax Cpemnero Kacmms panneit ocensio 2012 roma XapaKTepHU30BaJMCh KaK YHCTHIE, 3a
WCKITIOYCHUEM TPUIOHHOTO CJIOS BOJ B paiioHe JlomaTMHA W MOBEPXHOCTHOTO CJIOS BOJ B palioHax
[Ipope3u u Camypa (Tabn. 26). B cOOTBETCTBUM ¢ MPUOPUTETHON M IKCTPEMAILHOU OIICHKOW MOpPCKas
BOJa W JOHHBEIC OTJIOKCHHSI B TPHOpeXHBIX paitoHax Cpemnero Kacmmst pammeit ocenpio 2012 roma
XapaKTEepH30BAIIUCh KaK YMEPEHHO 3arps3HEHHbBIE, 32 WCKIIOYEHHEM BOJ| MPHUIOHHOTO CJIOS B paiioHax
Jlonatuna, M36epbama m Camypa, KOTOpblE XapaKTEepHU30BaJIUCh Kak 3arps3HeHHble. OT paHHEH K
MO3AHEW OCEHW YPOBEHb 3arpsi3HEHHS MOPCKUX BOJ B MpUOpexHbIX paiioHax Cpemnero Kacmus
cHM3WICA. JIOHHBIE OTJIOKEHUS TaK)Ke CTaj M YWIE, 3a HCKIoueHueM paitoHoB Ilpopesmn, Cymaka u
Maxaukanel. Boja v JOHHBIE OTJIOXKEHHS BO BCEX MPUOpPEKHBIX paiioHax Cpennero Kacrus nosmnei
oceHbto 2012 roga XapakTepu30BAIHCH MO0 KaK YUCThIE, TUOO KaK YMEPEHHO 3arpsi3HCHHBIC.

Tabauua 26
AHcaM0J1eBasi OIleHKA 3arPSI3HEHUsI MOPCKO¥i cpebl B MPUOPEKHBIX pailoHAX
Cpennero Kacnust ocennio 2012 roga

KomnionenT paHHsISI OCEHb N03/HSAS1 OCEHb
cpeasbl = E E; E; E, Es
JlomaTun
NOB. 0,44 0,80 1,33 0,41 0,61 1,00
JTHO 0,52 0,93 1,67 0,30 0,44 0,67
A0 0,39 0,58 1,00 0,33 0,40 0,67
IIpope3s
NOB. 0,56 0,83 1,33 0,52 0,78 2,00
JTHO 0,48 0,87 1,33 0,33 0,50 1,00
A0 0,28 0,56 0,67 0,56 0,67 1,00
Cynak
NOB. 0,44 1,00 1,33 0,44 0,67 1,00
JTHO 0,41 0,92 1,33 0,30 0,44 0,67
A0 0,33 0,67 1,00 0,50 0,60 1,00
MaxaukaJja
MOB. 0,41 0,92 1,33 0,33 0,50 1,00
JTHO 0,41 0,92 1,33 0,19 0,42 0,67
A0 0,39 0,58 0,67 0,56 0,56 1,00
Kacnuiick
MOB. 0,41 0,92 1,33 0,37 0,48 1,00
JTHO 0,41 0,92 1,33 0,30 0,44 0,67
A0 0,33 0,67 1,00 0,44 0,53 1,00
N36epbam
MOB. 0,41 0,92 1,33 0,37 0,56 1,00
JTHO 0,48 1,08 2,00 0,22 0,40 0,67
A0 0,44 0,67 1,00 0,44 0,53 0,67
HdepOent
MOB. 0,44 0,80 1,33 0,22 0,40 0,67
JTHO 0,41 0,61 1,33 0,22 0,40 0,67
A0 0,28 0,56 0,67 0,39 0,47 0,67
Camyp
NOB. 0,63 0,94 2,00 0,26 0,47 0,67
JTHO 0,44 1,00 1,67 0,26 0,47 0,67
A0 0,33 0,67 1,00 0,44 0,53 0,67

B coorBercTBUHM ¢ 0000IIEHHON OLIEHKOW MOPCKasi BOJa U JOHHBIE OTIOKEHHS B OTKPBITON YacTh
Cpennero Kacrmsi panneit ocenpro 2012 roma xapakTepH30BaJUCh KaK YUCTHIE; B COOTBETCTBHH C
MPUOPUTETHON M IKCTPEMAJbHOM OLEHKOW - KaK YMEPEHHO 3arpsi3sHeHHble (Tabn. 27). OT paHHEW K
MO37HENW OCEHM YPOBEHBb 3arpsA3HEHHs MOPCKHUX BOJ B OTKpbITOW wactu Cpennero Kacmust cHu3mics, B
TOM YHCIIE Ha JBYX pa3pe3ax B COOTBETCTBUM C NMPHUOPUTETHOM OLIEHKOW A0 ypOBHA 4UCTHIX. IIpu 3TOM
YPOBEHb 3arps3HEHHs IOHHBIX OTJIOKEHUH 3aMETHO IOBBICWJICS — B COOTBETCTBUU C OOOOLICHHOM U
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MPUOPUTETHON OIICHKON 10 YpPOBHS YMEPEHHO 3arps3HEHHBIX, a B COOTBETCTBUU C MPUOPUTETHOU
OIIEHKOH JI0 YPOBHS TPSA3HBIX U OYCHD I'PA3HBIX.

Tabauua 27
AHcam0/1eBasi OLlEeHKA 3arpsi3HEHUs] MOPCKOI cpelbl B OTKPBITOI YacTH
Cpennero Kacnusi ocenbio 2012 roaa
Komnonent paHHsIsl 0CEHb MO3/IHAS OCEHb
cpenasbl E; E Es E; E, Es
pa3pe3 «MepuanoHaIbLHbII)
MOB. 0,48 0,87 1,33 0,30 0,53 0,67
AHO 0,37 0,83 1,00 0,26 0,58 0,67
A0 0,39 0,58 0,67 0,78 0,93 3,33
paspe3 «IleHTpanbHbIi»
MOB. 0,33 0,75 1,00 0,22 0,40 0,67
AHO 0,41 0,92 1,33 0,26 0,47 0,67
a0 0,39 0,58 0,67 0,94 1,13 3,67
paspe3 «HO:KHbII»
NOB. 0,37 0,83 1,00 0,33 0,50 0,67
AHO 0,37 0,83 1,33 0,30 0,44 0,67
A0 0,50 0,75 1,00 1,00 1,20 3,67
3akiaouenune

B 2012 rony (mocne 20-Tu JeTHETo mepephiBa) B paMKaxX MEpONpPUATHH MO BOCCTaHOBJIEHMIO
(YHKUMOHUPOBAHUS ~ IIYHKTOB  TOCYIHApCTBEHHOW  HAOMIOAATENILHOW  CETH,  OCYIIECTBIISIEMBIX
Pocruagpomerom B nenmsax peanusauuun OIII «Pa3Butre BomoX03sICTBEHHOr0 KoMiuiekca Poccuiickoit
Oenepanm B 2012-2020 rT.», BO300HOBICHBI B TOJIHOM MacmiTade HaONIOACHUS 3a COCTOSHHEM H
3arpsi3HEHHEM  MOpcKod  cpeaspl  Kacmmiickoro Mopss B mpefenax  POCCHIMCKOTO — CEKTOpa
HEZIPOMNOIb30BAHUS.

[To xonmuuecTBy OKeaHOTpaHUUYECKHX CTaHIUH, W3MEPEHHBIX MapaMeTPOB COCTOSHHS U
3arpsi3HEHUsS. MOPCKOM Cpebl MCCle0BaHus, BBHIIIOJHEHHBIE B J1Ba ATana oceHblo 2012 roma, HocwiIu
OecripenieieHTHBIH XapakTep. C y4eTOM COBPEMEHHBIX peanuil 25 okeaHorpaduyecKux CTaHIMN ObLIH
PAacIiooxeHbl Ha TPAHMIE POCCUHCKOIO CEKTOpa HEIpONOJb30BaHMs, a KOOPAMHATHI eme 15 cranuui
ObLTM  B3ATHI M3 TPOEKTa MEXKIYHApOJHOW Tmporpammsl MoHuTOpuHra Kacmwmiickoro wmops.
OHOBpEMEHHO ¢ MOPCKMMHU paboTaMu MpOBOAUCH HaOmoAeHus B aenbTax Bonaru, Tepeka u Cynaka c
LEJbI0 OLIEHKU XUMHUuecKkoro croka B Kacnuii ¢ reppuropuu PO.

JlanHasi OIleHKa IOATBEpAMIIA BBIBOX, CHCNaHHBIM B 0030pe Pocrumpomera «TeHieHIMU U
JUHAMUKa 3arpsi3HeHds TpupoaHoil cpenbl Poccuiickoit @emepanmu Ha pybdexke XX-XXI BexoB»
(Mocksa, 2007) o cymIecTBEeHHOM COKpAIeHUH TOCTYIIICHHST HePTETPOIyKTOB U necTuiiuaoB B Kacruit
¢ BOJDKCKMMH BojgaMu. Tak, ocenbro 2012 r. cTok HeQTEPOAYKTOB B BEPIIHMHE JC/IbThI Boaru cocraBui
2 T1oeIc. TOHH, a mecturaoB AJIT u XTI 0,078 T. B TO ke BpeMs OIIyTHMOTO COKPAICHHS CTOKa
TSKENBIX METAJUI0B He npousonuio. Ocensto 2012 rona B BepmmHy AenbTel Bonru noctynuno 510 ToHH
LUHKa, 675 TOHH HUKeNs, 235 TOHH Menu. XUMUYECKHH cTOK ¢ Tepputopuu PO B Kacnuii B ocHOBHOM
(dopMupyeTCs BOIDKCKMM CTOKOM. Bkiaj marectaHcKMX pek ObUT 3aMETEH TOJIbKO B CTOKE B3BEIICHHBIX
BEIIECTB U MUHEPAJBHBIX POPM a30Ta.

s uHTEpnpeTanuu pe3yiabTaTOB AKCHENWIMOHHBIX HCCIIEJOBAHWN MPHUBIEKAINCHh MaTepHaibl
CIIyTHUKOBBIX HaOJIFOJCHUH M JaHHBIC Ha3eMHOHN HaOomaTelbHoM cetn Pocrumpomera. Ocenbro 2012
roja B Tpejieiax paccMaTprBaeMOW aKBaTOPUW HE ObLIO BBIABICHO HUKAKUX METEOPOJIOTHYECKUX,
THIPOJIOTHYECKUX U TUAPOXMMHUYECKUX aHOMaiuid. B mpuaonHoM cioe lepOeHTCKOM KOTIOBMHBI OblIa
3aperucTpUpoBaHa KOHIEHTPALMsl PAacTBOPEHHOTO KHCIOpoza  oKkoio 1 Mr/m, ykaseiBaromias Ha
COXpAaHEHHWE B COBPEMEHHBIX YCJIOBHAX BEPTHKAIBHON IUPKYJSIMH Boi. [lo maHHBIM JUTOJIOTO-
XUMHAYECKUX HaOJIONEHUH OCEHBbIO 3a CUeT YCWJICHUS OUHAMUKUA BOJ  aKTHBU3UPOBAICS TOTOK
B3BEILIEHHBIX HaHOCOB M B3BemieHHoro OB u3 CesepHoro B Cpemnuil Kacnuii. AHOManbHBIM CleayeT
CUMTaTh TOJIBKO BBbI3BAHHOE JOXKICBBIMH IAaBOAKAMHM PpE3KOE YyBEIMYEHHE COPOCOB BOIBI C
Bonrorpanckoit '9C u, cOOTBEeTCTBEHHO, 00BEMOB XUMHUYIECKOTO CTOKa B MOpe B HOsIOpe-aekadpe 2012
roja.
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Ha ocHoBe ananm3a npocTpaHCTBEHHO-BPEMEHHONH U3MEHUYMBOCTH COJIEPKaHUs HEPTENPOIyKTOB B
MOPCKOH BOJIe MOKAa3aHo, YTO MX KOHIeHTpauus, paBHas 0,05 mr/m win 1 I1JIK, mis ceBepo-3amagHoi
gactu Kacmmiickoro Mops sBiseTcsi ecTecTBEHHBIM (QOHOM. OTo (akT eme pa3 yKa3blBaeT Ha
HEOO0XOIUMOCTh pa3paboTku pernonHanbHeix [1JIK. PanHell oceHplo KOHIEHTpalys He(TENPOIYKTOB B
Boze Obuta Onm3ka K (DOHOBOM, 3aTEM BO3pPOCiIA, HO TOJHKO B CEBEPHON YacTH MOps. AHaIOTHIHAS
kaptuHa Obla xapakrepHa it CIIAB. Takum oOpa3oM, n3MeHeHUs 00beMa MOCTYIUIEHHS HECTOMKHIX
oprannueckux 3arpsiauteneii (HO3) co crokom Bonru BiuseT Ha MX KOHIEHTpaLUio B Bogax CeBepHOro
Kacnms, HO HUKak He oTpaxkaeTcs Ha coxepkanuu HO3 B Bome Ha 10)KHOW M I0TO-BOCTOYHOH TpaHUIAX
POCCHICKOTO CEKTOPa HEAPOIIOIH30BAHNSI.

[Iporpammoii paboT ObLTO MPELyCMOTPEHO MapalliebHOE OpeesiCHHE TsHKeIbIX MeTaiioB (TM)
B BOJIE, B3BECH W JIOHHBIX OTJIOKEHHAX. biaromaps sToMy OBbLIO MOKa3aHO, 4TO KOHHEHTpauus TM Bo
B3BECH CYIIECTBEHHO BHIIIE, Y€M B BOJIE U JOHHBIX OTJIOKeHHAX. Ha ocHoBe anammza muHamukn TM B
Pa3IMYHBIX KOMIIOHEHTaX MOPCKOM cpeapl MOKa3aHO, YTO METAJUIBl BO B3BEIIEHHOM BHUJAE AKTHBHO
BOBJICKAIOTCSI B TpPaHCIOPT B3BeUIeHHBIX HaHocoB u3 CeBepHoro Kacmust B TiIyOOKOBOAHYIO
JepOeHTCKYI0 KOTIIOBUHY.

B 3TOT myTh ecTecTBEHHOW MWIpalii B3BEIMICHHBIX YaCTHUI] BOBIICYCHBI HE TOJBKO TSDKENbIE
METaJUIbl, HO TaKXKe afcopOMpOBaHHBIE HAa B3BECH OPTaHMUYECKHE 3arps3HUTENH. B yacTHOCTH, 3TO BUIHO
W3 TOTO, YTO HauOoJIbIIee coJiepKaHne HePTENPOAYKTOB B AOHHBIX OTiIOKeHHAX (10 u Oosee MrI/Kr)
ObpuT0 OOHapyxeHo B ocankax [lepOeHTckol koTioBuHBL Cyas MO XapakTepy MpPOCTPaHCTBEHHOTO
pacnpeneneHust WIKCTBIX Qpaknuii, OB u 3arps3HAonMX BEUIECTB B JOHHBIX OTJIOXKEHHSX, CKOPOCTh
3TOW MHrpallMd MOKET YCHJIMBATHCS WM 3aTyXaTh B 3aBUCHMOCTH OT THAPOJAWHAMUYECKHX YCIOBUH.
B3BenienHbIe yacThIbl, 00OTAIIEHHBIE 3arPsI3HUTEINSIMU, MOTYT BPDEMEHHO OCaXIAaThCS B CEBEPHON 9acTH
Harectanckoro membda.

B uwactHOCTH, 30HOW aKKyMyJSIIMM CTOMKMX OpraHMYecKux 3arpsizHuteneil ocenpto 2012 roma
BEICTYIIIIIM JIOHHBIE OTJIOKEHUS B ceBepHOU yactu Jlarecranckoro menbda. Ho u 3mech KoHIeHTparus
XOII u I1Xb ne npesrmana 10 mxr/kr. B Boge [IXb u XOII Obutn 00HapyKEHBI JHIIb B OTJEIBHBIX
npobax, rae uX KOHUeHTpanus He mpeBbimana 10 ur/n. Makcumanbnas koHuentpamus [TAY, B cocrase
KOTOPBIX 0 Macce Mpeodnanan HadTalnH, B JOHHBIX OTIOXKEHUsIX coctaBmia 700 MKI/KT U Takxke Obuia
3aperucrpupoBana Ha Jlarecranckom mensde. B Bose oHa gocturana 0,2 MKI/II, Ipy 3TOM HaUOOJIBIINE
3Ha4YeHUs ObLIH 3a(h)MKCUPOBaHBI HA MaHTBIIIAKCKOM TIOPOTE.

B xone pabot, BeimonHeHHbIX B 2012 rony, B Boje U JOHHBIX Kacmuiickoro Mopsi BriepBble ObLIO
oTpesieNieHo cojepkanue (hranatoB — 3UPOB (PTaNeBON KHUCIOTHI, HEKOTOPHIE M3 KOTOPBIX SBISIOTCS
BBICOKOTOKCHYHBIMH coerHeHusMH. [IpucyTcTBue ¢TamaTtoB B BojJie OBLIO OOHAPYKEHO TOJNBKO B
onHoi mpoOe. [loBelmieHHOE coliepaHWe (TaTaToB B JOHHBIX OTJIOKECHUSAX ObLIA XapaKTEPHO JJIst
MPUOPEKHBIX PAOHOB, B T.4. MOJBEP)KEHHBIX BIUSHHUIO PEYHOro cToka (Ha paspeze CemepHslil g0 3,9
mr/kr, B Kusmspckom 3anmBe mo 1,8 Mr/kr). YpoBeHb 3arps3HeHus (ramaraMu AOHHBIX OTIOKESHHN
Kacnmiickoro Mopst MO>KHO 0XapaKTepHU30BaTh KaK CpEeIHUH - OH HIDKE, 4YeM B PeiiHe u pekax Snmonuun, HO
BbIIIE, YEM B JeIbTe Muccucunu u B MEKCUKaHCKOM 3aJIUBE.

[Tonyuyennsie ocenpto 2012 roma JaHHBIE YKa3blBAIOT Ha CYIIECTBOBAHHE MEXaHU3Ma
CaMOOYHIIICHHsI MOps, paboTy KOTOPOTO MOXKHO MPEJCTaBUTh CIEAYIOIUM 00pa3oM. PacTBopeHHbIE
3arpsI3HSIONINE BEIIECTBA, MMOCTYNAIOIINE B 30HY CMEIICHHS PEYHBIX W MOPCKHX BOJ KaK CO CTOPOHBI
PEKH, TaK M CO CTOPOHBI MOpS, acOpOUPYIOTCS 3/1eCh HAa aBTOXTOHHOM M aJZIOXTOHHOW B3BecH. Jlamee
OHM BMECTE C 3arps3HSIOIIMMH BEIIECTBAMH, KOTOPBIE O 3TOTO YK€ MpeObIBAIM BO B3BEILICHHOM
COCTOSIHMH, BOBJIEKAIOTCS B TOTOK B3BEIIEHHBIX HAHOCOB, cieayiommii u3 CeBepHoro B CpemHuii
Kacnmii, B ri1y00KOBOTHOM KOTIIOBUHE KOTOPOTO 3Ta CMECh MOICKUT 0€3B03BPATHOMY 3aXOPOHEHHIO.

O cymecTBOBaHMM JaHHOTO MEXaHWU3Ma CBHUAETEIBCTBYIOT M PE3YJIbTAThl KOMIIEKCHOW OLIEHKH
3arpsi3HEHMsI, BBITTOJHEHHON I KaXJOro W3 pPAaOHOB MOpPA M KOMIIOHEHTOB MOPCKOHM Cpeapl ¢
WCTIOJIb30BAaHMEM HOBOTO aHCAMOJIEBOrO MeToNa. bONBIIMHCTBO PaiOHOB MOpPS B COOTBETCTBUU C
JaHHOU oueHko ocenbto 2012 roga xapakTepU30BaUCh KaK YMEPEHHO-3arpsi3HeHHble. VcKinoueHneM
cranu Bojael Ha paspese llla (Bmomp KOTOpOro cocpeaoTodeH BOJDKCKHMHM CTOK), a TakXe IOHHbIE
oTnoxeHus: B JlepOeHTCKON KOTIOBHHE (T.€. KOMIIOHEHTHI CPEAbl B HAYAIBHOM M KOHEYHOM ITyHKTax
MUTPALUH 3arpsI3HSIONINX BEIIECTB), KOTOPBIE XapaKTEPU30BAIUCH KakK 3arpsisHEHHbBIE, TPSA3HbBIC U OYCHb
IpsA3HBIE.

YTBepxkaennas Pocruapomerom «IIporpaMMa MOHHTOpPWHTA TPaHCTPAHHMYHBIX BOJHBIX OOBEKTOB
Kacnmiickoro mops» paccumrana Ha 3 roma, B 2013 romy ee peamusammsi OyaeT OCYIIECTBIATHCS B 3
JTama, BKIIOYas JICTHUHA ce30H. Pe3ynpraThl HccnenoBaHMid, BbIMONHEHHBIX B 2013 romy, Oyayt
0000IICHBI B CIEAYIOIIEM 0030pe.
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Introduction

The study of the state and pollution of the marine environment in the north-western part of the
Caspian Sea in 2012 was held within the framework of "Activities on renewal of operation of the state
observation network" of the FTP "Development of the water economy complex of the Russian Federation
in 2012-2020", adopted by Roshydromet Order No. 308 from 04/06/2012 in accordance with the
"Programme of monitoring of trans-boundary water bodies of the Caspian Sea in 2012-2014" adopted by
Department for Environmental Monitoring, Polar and Marine Works of Roshydromet.

In accordance with this Programme, the monitoring was focused on the north-western part of the
Caspian Sea, bordering on the RF coastline on the land side, and on international bottom delimitation
borderline established for the purpose of subsoil management and adopted in accordance with the
agreements signed by the Russian Federation with the Republic of Kazakhstan and the Azerbaijan
Republic from 1998 to 2002. This water area is called the Russian Subsoil Management Sector of the
Caspian Sea (RSMS). Consequently, trans-boundary water bodies of the Caspian Sea include North
Caspian and Middle Caspian, which are sea sectors having specific regime features. The RSMS is located
within this water area.

Regular observations of marine water pollution in the Soviet Union started in 1966 and became
systematic in 1977 after the adoption of the first stage of OGSNK Programme (State Service of
Observations and Control of Environmental Objects). Starting from 1986 the observations were held in
accordance with the second stage of OGSNK Programme in coastal areas and open sea. After the
collapse of the Soviet Union and the lack of funding for field works, the observations in the open part of
the Caspian Sea were terminated. The lack of funds also lead to wearing out of tools and instruments.

After the Framework Convention for the Protection of the Marine Environment of the Caspian Sea
came into effect in August 2006, the development of the joint programme of the Caspian Sea
environmental monitoring (hereinafter referred to as the International Monitoring Programme - IMP)
started under the auspices of UNEP and CEP/CASPECO. The draft Programme was adopted by the
Conference of the Parties. The implementation of joint monitoring is also provided for by the Protocol on
sea protection from pollution from land based sources, which is enclosed to the Convention. The Protocol
has been agreed by the Parties and is prepared for signing.

Taking the abovementioned circumstances into consideration, the main objectives of the
"Programme of monitoring of trans-boundary water bodies of the Caspian Sea in 2012-2014" were
identified as follows:

- renewal of systematic observations of marine environmental pollution at century cross-sections of
the North Caspian, where they were stopped in early 90s of the past century;

- extension of observation network of marine environmental pollution with help of stations located
along the RSMS perimeter and IMP stations;

-improvement of methods and technologies of pollution diagnosis and assessment of marine
environment quality;

- improvement of completeness, validity and significance of information on the state and pollution
of the Caspian Sea submitted to the customers;

- implementation of the RF international commitments on carrying out of joint monitoring of the
Caspian Sea.

Two large-scale expeditions and a vast volume of laboratory studies involving specialists of
Roshydromet operational and research institutions were implemented in 2012 within the framework of the
"Programme of monitoring of trans-boundary water bodies of the Caspian Sea in 2012-2014". The
following institutions were involved: Astrakhan and Dagestan Hydrometeorological Centres, Caspian
Marine Scientific Research Centre (KaspMNIZ), State Oceanogaphic Institute (SOI) and "Science and
production association "Typhoon".

On the basis of the materials provided a 6-volume Technical Report and a 2-volume Science and
Technical Report were prepared. This Review presents the latest summary of the obtained materials
prepared jointly by KaspMNIZ and SOI. The Review consists of several sections. The first section
covers the information on management and implementation of activities. The second section describes the
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chemical runoff from the territory of Russia into the Caspian Sea in the autumn of 2012. These sections
are followed by materials describing hydrological and hydrochemical conditions, lithological and
chemical conditions, spatial and temporal variability of water and bottom sediments pollution throughout
the field work period. Further on, the results of special research implemented in 2012 within the
framework of science and technical support of monitoring of transboundary water bodies are covered.
The last section presents integrated assessment of marine environmental pollution, and the conclusion
summarizes main outputs of the implemented activities.

1. Management and implementation of activities

In 2012 field works within the framework of monitoring of trans-boundary water bodies of the
Caspian Sea were carried out in 10 areas and at 7 cross-sections (including 2 "century" cross-sections),
and in the deltas of 3 rivers (the Volga, the Terek and the Sulak), at 104 marine observation points
(oceanographic stations) and at 11 points of observation of surface water state and pollution (fig.1 and
table 1). Field works comprised two stages. The first stage covered the period from September 20 to
October 26, and the second stage - from November 1 to December 3.

RSMS water area was subdivided into two areas of responsibility: 1) area of responsibility of
Astrakhan HMC covered the Volga delta and the North Caspian, with the exception of the Kizlyar Bay;
2) area of responsibility of Dagestan HMC covered the Terek and the Sulak deltas, the Kizlyar Bay and
the Middle Caspian.

The field works were performed by vessels equipped with all the instruments required for work in
shallow and deep-water areas of the Caspian Sea (satellite navigation system, meteorological station,
hydrological hoisting device, sampling tools and tools for 1-day chemical analysis).

All meteorological, hydrological and hydrochemical ship observations as well as sampling of
water, bottom sediments and suspended matter were carried out in accordance with the requirements of
technical regulations and specifications (RD, GOST, GOST-R), guidelines and methodical instructions.
Tools certified by the State Register of Measurement Tools were used for observations and
measurements.

Chemical analysis of water samples taken in the area of responsibility of Astrakhan HMC for
biogenous elements and samples of water and bottom sediments for non-persistent organic pollutants (oil
products and synthetic surfactants) was carried out in the certified laboratory of Astrakhan HMC.

Chemical analysis of water samples taken in the area of responsibility of Dagestan HMC for
biogenous elements and non-persistent organic pollutants (oil products and synthetic surfactants) was
carried out in the certified laboratory of Dagestan HMC.

The analysis of bottom sediment samples for non-persistent organic pollutants taken in the area of
responsibility of Dagestan HMC was carried out in the certified laboratory of Astrakhan HMC.

The analysis of granulometric composition of bottom sediments and suspended matter
irrespectively of sampling location was performed by KaspMNIZ with help of special certified
organizations.

The analysis of all samples of water, bottom sediments and suspended matter for heavy metals
irrespectively of sampling location was performed by the certified laboratory of Astrakhan HMC. Some
samples of water, bottom sediments and suspended matter were simultaneously analysed for heavy metal
content in the laboratories of SOI and SPA "Typhoon".

The analysis of water and bottom sediment samples for persistent organic pollutants (OCP, PCB,
PAH and phthalates) was carried out by SPA "Typhoon".

Meteorological observations were carried out at all the points, while hydrological and
hydrochemical observations were held at all the points in the surface and near-bottom layers, with the
exception of river deltas and shallow areas, where the observations covered only surface water layer.
Lithological and chemical observations were held at all the observation points with the exception of river
deltas. All water samples were analysed for non-persistent organic pollutants and heavy metals. Samples
of suspended matter were taken and analysed mainly in shallow water areas. Water and bottom sediment
samples taken at the stations of International Monitoring Programme, as well as random samples, were
analysed for the presence of persistent organic pollutants.

KaspMNIZ provided organizational and methodical support of the activities. Science and technical
support in the area of responsibility of Astrakhan HMC was provided by SOI. Science and technical
support in the area of responsibility of Dagestan HMC was provided by KaspMNIZ. Astrakhan and
Dagestan Hydrometeorological Centres prepared summary Technical Reports. SOl and KaspMNIZ have
jointly prepared the Science and Technical Report and this Review.
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Fig. 1 Location map of observation stations of state and pollution of transboundary water bodies of the
Caspian Sea in 2012

Abbreviations: SON - State Observation Network, IMP - International Monitoring Program
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List of areas and observation stations of state and pollution
of transboundary water bodies of the Caspian Sea in 2012

Table 1

SON - State Observation Network, IMP — International Monitoring Program

Point name and/or number

Coordinates

Longitude | Latitude
1. SON points in the Volga Delta
Verkhnee Lebyazhye village 47° 48' 46° 45'
Astrakhan city 48° 00" 46° 25'
Astrakhan city 47° 57 46° 16'
Krivaya Bolda river 48° 10' 46°22'
Podchalyk village 48° 17 46° 38'
llyinka village 47° 55' 46°12'
Kamyzyak town 48° 04' 46° 07'
Krasny Yar village 48° 21" 46° 32'
2. IMP points in the Volga coastal area
lip 49°16' 05.23" 45°54' 56.43"
2ip 49°04' 23.17" 46°03' 19.24"
3ip 48°51'25.97" 45°47' 06.78"
4ip 48°21' 40.66" 45°25'38.17"
5ip 48°01'48.37" 45°23"11.86"
6ip 47°43"' 35.46" 45°20'48.50"
7ip 47°30"11.15" 45°18' 18.26"
3. ""Eastern"’ cross-section
le 50°01' 05" 45°58'41"
2e 49° 51' 54" 45°49'12"
3e 49° 41'42" 45° 38' 20"
4e 49°32' 02" 45°28'41"
5e 49°21'22" 45° 17" 35"
6e 49°10' 30" 45°05'35"
Te 49° 09" 36" 44° 49' 48"
8e 49° 09'00" 44° 38' 35"
%e 49°08' 17" 44°30' 36"
10e (station 4 of cross-section 1V) 49° 01 44°16'
4. Section 111 of SON
3.1 48° 56' 45°29'
3.2 48° 56' 45° 21"
3.3 48° 56' 45°13'
3.4 48° 56' 45° 03"
3.5 48° 56' 44° 53"
3.6 48° 56' 44° 43"
3.7 48° 56' 44° 33"
3.8 48° 56' 44°18'
5. "Northern'' cross-section

1n 48°22'48" 45° 07' 08"
2n 48° 24" 14" 44° 58' 05"
3n 48° 25' 55" 44° 47' 53"
4an 48°27' 25" 44° 37' 55"
5n 48°29' 06" 44° 28" 44"
6n 48°30'47" 44°19' 19"
7n (st. 3 of cross-section 1V) 48° 38' 44° 09’
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Continuation of table 1

Point name and/or number - Coordinates -
Longitude | Latitude
6. Section Illa of SON
3a.l 47° 45' 44° 55'
3a.2 47° 48' 44° 49'
3a.3 47° 52 44° 43"
3a.4 47° 54' 44° 40
3a.5 47° 56' 44° 36'
3a.6 47° 58' 44° 32"
3a.7 48°01' 44° 28'
3a.8 48° 04" 44° 22
3a.9 48° 08' 44° 15'
3a.10 (station 2 of cross-section V) 48° 15' 44° 02
7. SON points in the deltas of the Terek and the Sulak
Karagali hydrosystem 46° 33' 43°47
Alikazgan 47° 23" 43° 38
Sulak urban community 47° 31" 43°16'
8. Kizlyar Bay
1k 47°22'01" 44°25'48"
2k 47°28'19" 44°21' 14"
3k 47° 35'35" 44° 15' 54"
4k 47° 43' 34" 44°10' 08"
5k 47° 49' 52" 44° 05' 24"
6k (station 1 of cross-section 1V) 47° 57' 36" 44° 00' 00"
7k 47°22'30" 44°16' 55"
8k 47° 30" 32" 44° 11' 53"
9k 47° 37" 48" 44°05' 35"
10k 47° 24" 58" 44°07' 08"
11k (station 8ip) 47° 30" 32" 44° 00' 00"
9. Lopatin
4 47°43' 07" 43°49' 08"
5 47°49'07" 43°49'01"
6 47° 54" 02" 43°48' 02"
10. Prorez
7 47° 34' 20" 43° 34' 08"
8 47°33' 00" 43° 33
9 47° 34" 06" 43°33"
10 (st.9ip) 47°38' 07" 43° 33"
11 47°32'07" 43° 31 '06"
11. Sulak
12 47° 34' 60" 43° 18
13 47° 36' 43° 17
14 47° 38' 43°16'
15 (st. 10ip) 47° 40" 43°15'
16 47°31' 80" 43° 13"
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End of table 1

Coordinates

Point name and/or number

Longitude | Latitude
12. Makhachkala
37 47° 28' 40" 43° 05' 08"
38 47°29' 07" 43°02' 06"
17 47°30' 05" 43° 00" 40"
19 47° 35" 07" 43° 00' 03"
18 47°32' 06" 43° 00' 05"
21 (st. 11ip) 47°35'07" 43° 00' 04"
36 47°32' 06" 42°59' 02"
35 47°35' 03" 42° 57' 06"
20 47° 30'40" 42° 59' 40"
13. Kaspiysk
23 47°41' 00" 42°53'08"
22 47°39' 04" 42°55'07"
39 (st. 12ip) 47°44' 01" 42°50'00"
40 47° 46' 06" 42°53'06"
14. 1zberbash
24 (st. 13ip) 47° 55' 06" 42°33' 06"
25 47°59' 06" 42° 30' 08"
26 47° 54' 08" 42°35' 00"
15. Derbent
27 48°19' 40" 42°03' 05"
28 (st. 14ip) 48°19' 00" 42° 03' 09"
16. Samur
29 48°33' 04" 41° 54' 20"
30 (st. 15ip) 48°30' 00" 41° 55' 40"
17. ""Meridional" cross-section
Im 48° 56' 13" 44° 03' 50"
2m 48°56' 13" 43°48' 29"
3m 48°56' 13" 43°33' 11"
4dm 48° 56' 13" 43°16' 44"
5m 48° 56' 13" 42°55'41"
6m 48° 56' 13" 42° 35'42"
m 48° 56' 13" 42°17' 24"
18. ""Central"' cross-section
1c 49°10'01" 43° 05' 56"
2C 49° 23" 17" 42° 55' 52"
3c 49°37' 19" 42°45' 18"
4c 49° 53' 06" 42°33' 22"
19. ""Southern'" cross-section
1s 48° 38' 02" 41° 55' 55"
2s 48° 45' 18" 41° 59' 46"
3s 48°53'02" 42°03' 43"
4s 48°57' 11" 42°05' 42"
5s 49°11' 28" 42°12' 43"
6s 49°25' 16" 42°19' 34"
7s 49° 38' 49" 42°26'10"
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2. Chemical river runoff to the sea from the territory of Russia

Chemical river runoff to the Caspian Sea from the territory of Russia is formed under the impact of
both natural and anthropogenic factors. So, the construction of water reservoirs produced a sufficient
impact on the chemical composition of the Volga water in the downstream areas of the Volga: the
concentration of suspended matter fell, water mineralization rose, the content of mineral biogenous salts
(phosphates and nitrates) decreased, and the concentration of organic substance in water increased.

The current period (starting from the beginning of the current century) can be described by the
decrease in concentration of oil products, synthetic surfactants and organochlorine pesticides in the Lower
Volga water as compared with the last decades of the past century. However the concentration of some
heavy metals (iron, zinc, nickel and copper) is still high.

Water mineralization in the Terek and the Sulak is relatively low; it is higher in the Sulak mainly
due to the increased concentration of sulphates, chlorides and magnesium which is a result of peculiarities
of chemical composition of the Sulak branch, Andiyskoye Koisu River, and of the river discharge
regulation.

The results of chemical analysis of samples taken in the autumn of 2012 show that the Terek and
the Sulak waters were enriched with oxygen, and the content of organic matter was relatively low judging
by BOD and COD values. Mineral phosphorus concentration in the Sulak is lower than in the Terek,
which can be explained by the growth of phytoplankton in water reservoirs. The content of other
biogenous salts (nitrates and silicates) is mainly conditioned by geochemical factors.

The concentration of pollutants (oil products, synthetic surfactants, phenols, zinc and copper) in the
Terek is significantly higher than in the Sulak, It is connected with the fact that the Terek basin is more
economically developed than the Sulak basin, where no industrial enterprises are located with the
exception of canning factories.

The assessment of water quality in the autumn of 2012 was held in accordance with RD 52.24.643-
2002 "Method of integrated assessment of surface water pollution by hydrochemical parameters".
According to Roshydromet observations in the recent years (2005 - 2010) the state of the VVolga water and
reservoirs pollution is assessed as 3 "b" class - "strongly polluted” or "a" - as "dirty".

Characteristic pollutants of the Volga water and reservoirs are listed as follows: metal compounds
(Fe, Zn, Cu, Mn), organic matter (by COD), easily oxidable organic substances (by BOD5), phenol and
oil products. These parameters exceed MPC values in 50-100% of all the analysed water samples in some
years or even every year. Mercury compounds have also been typical pollutants for the Lower Volga area.

In the autumn of 2012 the Volga water at all the observation points located in the delta (with the
exception of one point) belonged to class 4 ("dirty"). Water at Krasny Yar point belonged to 3b class
("very polluted”). The only critical parameter in all the rivers and at all the observation points was the
concentration of copper, which exceeded the MPC for fishery water bodies by 3-7 times. According to the
data of studies, held in the autumn of 2012 waters of the Terek and the Sulak rivers belonged to class 3 of
water quality ("polluted” and "strongly polluted").

Chemical runoff of the Russian rivers to the Caspian Sea in the autumn of 2012 was estimated on
the basis of the data on chemical water composition and information on the discharge volume, provided
by Astrakhan and Dagestan HMCs. The data on water discharge at the top of the delta and the data on
chemical composition of the Volga water were used to estimate the chemical runoff of the Volga. The
data of hydrological and hydrochemical observations at Alikazgan post and Sulak post were used to
estimate the discharge of the Terek and the Sulak respectively.
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Table 2

Water and chemical runoff of the Volga River to the Caspian Sea in the autumn of 2012

Discharge parameters September October November Total
River discharge, km® 12.57 12.83 14.72 40.12
Suspended matter, thousand tons 57.8 146.3 60.4 264.4
Dissolved oxygen, thousand tons 106.6 110.1 143.7 360.3
BOD:s, thousand tons 29.0 26.3 34.0 89.3
COD, thousand tons 403.2 3311 354.8 1089.1
Calcium, thousand tons 500.3 369.5 496.1 1365.9
Magnesium, thousand tons 127.0 238.6 269.4 635.0
Sodium- Potassium, thousand tons 808.3 866.0 862.6 2536.9
Hydrocarbonates, thousand tons 1778.7 1660.2 2125.6 5564.4
Sulphates, thousand tons 1529.8 1421.6 1454.3 4405.7
Chlorides, thousand tons 267.7 591.5 625.6 1484.8
Mineral phosphorus, thousand tons 0.63 0.51 0.44 1.58
Nitrites, thousand tons 0.36 0.05 0.07 0.49
Nitrates, thousand tons 2.26 1.54 4.12 7.92
Ammonium nitrogen, thousand tons 0.25 0.13 0.15 0.53
Silicates, thousand tons 181.1 1715 199.2 551.8
Mineralization, thousand tons 5024.2 5155.1 5854.1 16033.5
Oil products, thousand tons 0.50 0.90 0.59 1.99
Synthetic surfactants, thousand tons 0.88 0.64 0.74 2.26
Phenols, thousand tons 0.01 0.01 0.01 0.04
Iron total, thousand tons 2.77 3.08 4.12 9.97
Manganese, tons 91.76 80.83 72.13 244.72
Zinc, tons 140.78 121.89 247.30 509.97
Nickel, tons 202.38 347.69 125.12 675.19
Copper, tons 84.22 48.75 101.57 234.54
Lead, tons 6.41 20.91 44.60 71.93
Molybdenum, tons 2.51 1.67 1.62 5.80
Cobalt, tons 1.63 1.41 1.47 452
Cadmium, tons 0.38 0.51 0.74 1.63
Mercury, tons 0.15 0.01 0.06 0.22
Stannum, tons 20.49 17.45 40.92 78.86
Chromium, tons 11.56 6.03 7.51 25.10
DDT, tons - 0.024 - -
DDE, tons - 0.017 - -
v-HCH, tons = 0.003 - -
a-HCH, tons - 0.034 - -
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To make a comparative description of the contribution of different rivers to the chemical runoff to
the Caspian Sea, we used the data for October, when the observations were carried out simultaneously in
all the rivers. As it can be seen in Table 3, the Volga River brings the main contribution (up to 90% and
more) to the chemical runoff from the Russian territory, as its water discharge greatly exceeds that of the
Caucasian rivers. The contribution of the Caucasian rivers is obvious only in the discharge of suspended
matter and mineral nitrogen compounds, which can be explained by the Volga discharge regulation
(suspended matter is deposited in reservoirs and biogenous salts are absorbed by phytoplankton and water
vegetation).

In October the Terek discharge didn't differ so much from the Sulak discharge as in August. That is
why the differences in chemical runoff were mainly conditioned by differences in water chemical
composition.  In this connection it should be noted that the contribution of the Terek into Caspian Sea
pollution is significantly higher than that of the Sulak. The exception was iron, which concentration in
the autumn of 2012 was higher in the Sulak as a result of geochemical characteristics.

Chemical river runoff from the RF territory to the Caspian Sea in October 2012 fables
Volga Terek Sulak Total
Hydrochemical
parameters Unit of % Unit of % Unit of % Unit of %
mass mass mass mass

Suspended matter, thousand tons 146.3 53.7 108.42 398 17.69 6.5 272.41 100
Dissolved oxygen, thousand tons 110.1  96.0 2.83 2.5 1.81 1.6 114.74 100
BOD?5, thousand tons 26.3 98.5 0.23 0.9 0.16 0.6 26.69 100
COD, thousand tons 3311 987 3.05 0.9 1.35 0.4 3355 100
Calcium, thousand tons 369.5 92.1 19.43 4.8 12.12 3.0 401.05 100
Magnesium, thousand tons 238.6 96.1 4.16 1.7 5.47 2.2 248.23 100
Sodium- Potassium, thousand tons 866 99.7 1.11 0.1 1.69 0.2 868.8 100
Hydrocarbonates, thousand tons 1660.2 956  48.48 2.8 27.68 1.6 1736.36 100
Sulphates, thousand tons 14216 97.3 15.92 1.1 23.38 1.6 1460.9 100
Chlorides, thousand tons 591.5 97.9 7.02 1.2 5.63 0.9 604.15 100
Mineralization, thousand tons 5155.1 96.7  98.04 1.8 77.75 15 5330.89 100
Phosphates, thousand tons 0.51 97.1  0.012 2.3 0.003 0.6 0.525 100
Nitrites, thousand tons 0.05 68.5 0.016 21.9 0.007 9.6 0.073 100
Nitrates, thousand tons 1.54 29.6 1.888  36.3 1.771 341 5.199 100

Ammonium nitrogen, thousand tons 0.13 76.0  0.009 5.3 0.032 18.7 0.171 100

Silicates, thousand tons 1715 987 1.73 1.0 0.52 0.3 173.75 100
Oil products, thousand tons 0.9 951 00339 36 00121 1.3 0.946 100
Synthetic surfactants, thousand tons 0.64 98.4 0.0074 1.1 0.003 (015 0.6504 100
Phenols, thousand tons 0.01 88.5 0.0009 8.0 0.0004 35 0.0113 100
Iron total, thousand tons 3.08 98.7 0.0123 0.4 0.0281 0.9 3.1204 100
Zinc, tons 121.89 982 1.45 1.2 0.84 0.7 12418 100
Copper, tons 48.75 95.6 151 3.0 0.74 15 51.00 100
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3. Hydrological and hydrochemical conditions

To summarize the obtained data and analyse the spatial and temporal variability of parameters of
state and pollution of the marine environment basic field areas were merged in larger areas in accordance
with the scheme presented in Table 4.

Table 4
Scheme of merging field work areas
Merged areas Basic areas Depth, m
Coastal water area of the IMP points in the Volga coastal area 36
North Caspian Kizlyar Bay
"Eastern” cross-section
Open part Section 111 of SON £ o5
of the Caspian Sea "Northern™ cross-section }

Section Illa of SON

Northern area (Lopatin, Prorez, Sulak)
Central area (Makhachkala, Kaspiysk) 5-25
Southern area (Izberg, Derbent, Samur)

Coastal water area
of the Middle Caspian

"Meridional" cross-section
"Central" cross-section 25-650
"Southern" cross-section

Open part
of the Middle Caspian

Water temperature

In early autumn the surface water temperature was naturally higher than in the near-bottom layer
(table 5). The range of temperature fluctuation in the near-bottom layer was higher than in the surface
layer (Fig. 2-3). Seasonal cooling lead to smoothing of temperature differences between the surface and
the near-bottom water layers. The range of water temperature fluctuation on the surface was higher than
at the bottom.

Water salinity

The factors which determined the dynamics of salinity in the north-western part of the sea are the
Volga discharge and the current bringing desalinated water along the western coast of the sea. Because of
the reasons mentioned above water salinity in the autumn of 2012 as usual increased in the direction from
the coast to the sea and from the surface to the bottom (Fig. 4-5). Horizontal and vertical salinity
gradients are more pronounced in the North Caspian than in the Middle Caspian. Seasonal water
temperature dynamics is more pronounced than seasonal salinity dynamics. It can be noted that in the
autumn of 2012 eastern winds forced isohalines closer to the coastline, so the salinity decreased in coastal
areas and either increased or stayed the same in the open sea parts.

Dissolved oxygen

The distribution of oxygen in the surface water layer in autumn when storm activity rises is mainly
determined by temperature and salinity, which determine oxygen dissolubility. Oxygen concentration
reduces as depth increases in the near-bottom layers which are not affected by wind mixing and autumn
convection. In autumn oxygen concentration in surface water layer increases (due to increase in solubility
in cold water), and in near-bottom layer it decreases as oxygen is used for oxidation of the organic matter.
These are the characteristic features of oxygen dynamics in the north-western part of the sea in autumn,
which were fully reproduced in the autumn of 2012 (Table 7 and Fig. 6-7).
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Table 5

Water temperature in the north-western part of the Caspian Sea in the autumn of 2012, °C

Water area Early autumn Late autumn
Sea sector - :
mean max min mean max min
Surface layer
North Caspian coastal 21.9 23.2 20.3 6.2 9.2 4.1
P open 18.3 22.4 14.8 12.1 18.1 8.4
Middle Caspian coastal 20.9 23.6 18.0 12.2 17.3 5.5
P open 23.0 24.2 21.1 13.3 145 12.4
Bottom layer
North Caspian open 17.7 21.3 11.8 12.5 18.4 9.0
Middle Caspian coastal 20.9 23.6 18.0 12.5 16.9 5.6
P open 8.2 135 5.9 6.8 13.0 5.2
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Fig. 2 Spatial distribution of surface water temperature (°C) in the north-western part of the Caspian
Sea in September - October of 2012
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Fig. 3 Spatial distribution of water temperature in the near-bottom layer (°C) in the north-western part
of the Caspian Sea in September - October of 2012
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Table 6

Water salinity in the north-western part of the Caspian Sea in the autumn of 2012, %o

Water area Early autumn Late autumn
Sea sector = -
mean max min mean max min
Surface layer
North Caspian coastal 2t 9.9 0.4 25 5.62 0.38
P open 9.3 122 2.9 9.6 1226 425
Middle Caspian coastal 10.3 11.9 7.2 9.9 11.74 5.98
P open 12.3 12.6 12.0 12.3 12.53 11.62
Bottom layer
North Caspian open 9.7 125 3.0 10.6 12.56 4.31
Middle Caspian coastal 10.6 11.9 7.3 10.2 16.9 5.6
P open 12.5 12.8 12.2 125 12.68 11.75
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Fig. 4 Spatial distribution of surface water salinity (%o) in the north-western part of the Caspian Sea in

September - October of 2012
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Fig. 5 Spatial distribution of water salinity in the near-bottom layer (%o) in the north-western part of
the Caspian Sea in September - October of 2012
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Table 7
Dissolved oxygen in the water of the north-western part of the Caspian Sea
in the autumn of 2012, mg/I

Water area Early autumn Late autumn
Sea sector = -
mean max min mean max min
Surface layer
North Caspian coastal 9.20 9.9 8.4 11.67 12.44 10.87
open 8.90 10.1 8.1 9.99 11.99 8.79
Middle Caspian coastal 8.40 10.4 6.8 10.22 11.93 8.68
open 8.10 8.3 7.8 9.68 10.63 8.89
Bottom layer
North Caspian open 9.70 10.2 7.0 9.43 12.03 8.36
Middle Caspian coastal 8.00 9.2 7.0 10.10 10.78 8.56
open 4.60 8.8 0.3 4.25 8.50 0.69
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Fig. 6 Spatial distribution of dissolved oxygen in surface water layer (mg/l) in the north-western part of
the Caspian Sea in September - October of 2012
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Fig. 7 Spatial distribution of dissolved oxygen in near-bottom water layer (mg/l) in the north-western part
of the Caspian Sea in September - October of 2012
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4. Lithological and chemical conditions

Granulometric composition: shell

In the north-western part of the Caspian Sea at the depth ranging from 10 to 100 m shell is often a
dominant component of marine deposits, its relative content at some stations can reach 70-90%. In the
autumn of 2012 shell fields were identified in the central basin of the western part of the North Caspian,
at the shelf valley of the Middle Caspian, located between the Mangyshlak Threshold and the Derbent
basin, and in the southern part of Dagestan shelf (Fig. 8-9). The nature of spatial distribution of shell in
the north-western part of the sea is quite constant, and the relative content of this fraction is subject to
definite, though small fluctuations (Table 8) conditioned by the dynamics of fine-grained deposits.

Granulometric composition: coarse sand

Coarse sand is rarely the dominant fraction in the north-western part of the Caspian Sea (Table 9).
Relatively high (20-30%) content of coarse sand in the autumn of 2012 was registered at Kulaly and
Mangyshlak Thresholds, the first one dividing the eastern and the western parts of the North Caspian, and
the second one dividing the North and the Middle Caspian (Fig. 10-11). The increased content of coarse
sand was also registered in the southern part of Dagestan shelf. The nature of spatial distribution of this
fraction didn't suffer great changes from early to late autumn.

Granulometric composition: fine sand

The relative content of fine sand in North Caspian bottom sediments is on average by several times
higher than in the Middle Caspian, which can be considered the main characteristic of spatial distribution
of fine sand in present-day sediments of the north-western part of the Caspian Sea (table 10). In the
North Caspian, fine sand dominates in bottom sediments of the shallow coastal VVolga area and in the
southern part of the Volga depression, between Chechen Island and Bolshaya Zhemchuzhnaya (Fig. 12-
13). These areas of fine sand accumulation are stable; they are not subject to seasonal fluctuations

Granulometric composition: aleurite

Aleurite is rarely the dominant fraction in the present-day marine sediments of the north-western
part of the Caspian Sea. The main characteristic feature in spatial distribution of this fraction is its
increased content in bottom sediments of coastal areas (table 11). The concentration of aleurite was
increased at the denting of the Volga coastal water, in the Kizlyar Bay and the adjacent area located
between islands Tyuleniy and Chechen. These accumulation zones are stable (Fig. 14-15).

Granulometric composition: pelite

A higher content of pelite is characteristic of the Middle Caspian bottom sediments as compared to
North Caspian sediments, as far as north-western part of the Caspian Sea is concerned. In the Middle
Caspian pelite dominates in the northern part of Dagestan shelf and on the slope of the Derbent basin; in
the North Caspian the local area of pelite accumulation is located in the northern part of the Volga
depression (Fig. 16-17). Pelite concentration in bottom sediments in the North Caspian decreased from
early to late autumn, and rose in the Middle Caspian ( Table 12). It means that when storm activity and
cyclonic circulation increase, the export of silt particles from the North to the Middle Caspian accelerates.

Organic matter (OM)

The dynamics of the organic matter in the bottom sediments of the north-western part of the
Caspian Sea resembles that of pelite. OM accumulation zones in the Middle Caspian are located in the
northern part of Dagestan shelf and on the slope of the Derbent basin, and in the North Caspian - in the
northern part of the VVolga depression (Fig. 18 - 19). OM concentration in bottom sediments decreased in
the bottom sediments of the North Caspian Sea from early to late autumn, and it increased in the Middle
Caspian (Table 13). It means that when storm activity and cyclonic circulation increase, the suspended
organic matter is exported with silt particles from the North to the Middle Caspian.
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Table 8
Shell (particle size more than 1.6 mm) in the bottom sediments of the north-western part

of the North Caspian in the autumn of 2012

Early autumn Late autumn
Sea sector Water area - -
mean max min mean max min
North Caspian coastal 7.1 28.7 0.2 6.2 19.4 0.0
P open 217 769 04 213 724 22
Middle Caspian coastal 9.2 65.0 0.0 7.1 67.1 0.0
P open 24.8 84.8 0.0 19.5 94.0 0.0

2,
o
n ST AITR,
n-o8 M 7 ,st;
.4
0
3
\L\ )».ACS
PRSI
—/'"‘(
! i noe Bysaun
> ~
KKl 3z,
4 -
Lo
@TM-K‘WMN
ey
\ YcnosHbie 0603HaueHNs
1
Caabiioe Canyui, BinOnKEHKbIE 8 CEHTAOPS-
b % \ ® oxratpe 2012 roga
b Conepwanue dpaxumn > 1,6 Mm, %
) e
M. Mecuarbi L—”\ s
T \ | (e
4 L . Pakyweunbii | I o1
e L Keoawu sawe || I 1425
. [ 2
( | E&
B e
- AZMHHUCTPETHEHbE rDaHNLS
A - [OcyaapCTEeHHsIE rpaHMYS
A & |

Fig. 8 Spatial distribution of shell in the bottom sediments (%) of the north-western part of the Caspian
Sea in September - October of 2012
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Table 9
Coarse sand (1.6 - 0.4 mm) in the bottom sediments of the north-western part
of the Caspian Sea in the autumn of 2012, %

Early autumn Late autumn
Sea sector Water area - -
mean max min mean max min
North Caspian coastal 8.6 28.3 0.9 13.0 65.7 0.6
P open 2714 782 18 260 725 17
Middle Caspian coastal 11.3 63.5 0.1 6.8 46.8 0.2
P open 63 356 00 40 182 02
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Fig. 10 Spatial distribution of coarse sand in the bottom sediments (%) of the north-western part of the
Caspian Sea in September - October of 2012
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Fig. 11 Spatial distribution of coarse sand in the bottom sediments (%) of the north-western part of the
Caspian Sea in November - December of 2012
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Table 10

Fine sand (0.4 - 0.1 mm) in the bottom sediments of the north-western part
of the North Caspian in the autumn of 2012

Early autumn

Late autumn

Sea sector Water area - T
mean max min mean max min
North Caspian coastal 48.2 70.75 5.99 38.2 27.8 4.6
P open 337 7074 242 417 358 49
Middle Caspian coastal 18.6 88.1 0.4 15.6 59.7 3.9
P open 85 540 00 120 930 299
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Table 11
Aleurite (0.1 - 0.063 mm) in the bottom sediments of the north-western part
of the Caspian Sea in the autumn of 2012, %

Early autumn Late autumn
Sea sector Water area - -
mean max min mean max min
North Caspian coastal 17.8 65.4 2.1 21.8 76.7 0.4
P open 100 542 00 837 255 03
. . coastal 9.47 57.7 0.1 6.69 26.3 0.0
Middle Caspian
open 3.63 26.3 0.0 3.24 12.9 0.1
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Fig. 14 Spatial distribution of aleurite in the bottom sediments (%) of the north-western part of the
Caspian Sea in September - October of 2012
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Table 12
Pelite (less than 0.063 mm) in the bottom sediments of the north-western part

of the North Caspian in the autumn of 2012

Early autumn Late autumn
Sea sector Water area - -
mean max min mean max min
North Caspian coastal 23.7 81.5 0.9 20.8 76.4 0.5
P open 55 660 03 26 108 00
Middle Caspian coastal 51.5 99.0 0.3 63.8 97.6 0.1
P open 583 100 05 612 992 0.3
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Fig. 16 Spatial distribution of pelite in the bottom sediments (%) of the north-western part of the Caspian
Sea in September - October of 2012
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Fig. 17 Spatial distribution of pelite in the bottom sediments (%) of the north-western part of the Caspian
Sea in November - December of 2012
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Table 13
Organic matter in the bottom sediments of the north-western part
of the North Caspian in the autumn of 2012

Water area Early autumn Late autumn
Sea sector . -
mean max min mean max min
North Caspian coastal 0.96 2.60 0.15 0.80 2.22 0.23
P open 0.53 6.25 0.06 0.43 1.20 0.11
Middle Caspian coastal 1.01 2.92 0.08 2.58 5.47 0.02
P open 1.44 5.01 0.15 1.97 421 0.14
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Fig.18 Spatial distribution of organic matter sand in the bottom sediments (%) of the north-western part
of the Caspian Sea in September - October of 2012
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of the Caspian Sea in November - December of 2012
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5. Pollution of sea water and bottom sediments

To describe state and dynamics of marine environmental pollution we have used background
concentration describing the contribution of external sources into the pollution of the water area,
alongside with the average concentration. The difference between the average and the background
concentration can be considered as an indicator of contribution of local processes (pollution or
purification) to marine environmental pollution. Background concentration was estimated as the median
of a spatial data series upon the analogy with geochemical background, so we should differentiate it from
the standard background concentration used for regulation of discharges and calculated by means of a
special method.

To describe spatial variability of marine environmental pollution another object was used alongside
with the merged areas, i.e. the perimeter of the Russian sector of subsoil management. It successively
included (counter clockwise) coastal stations located in the VVolga coastal area, in the Kizlyar Bay, in the
coastal waters of the Terek and the Sulak, in Makhachkala, Kaspiysk, 1zberbash, Derbent, Samur and the
stations of Southern, Central and Meridional cross-sections (stations 1m - 4m) and Eastern cross-section
(see Fig. 1 and Table 1). The data included in this spatial series were smoothed by a moving average.
Circular charts were made according to smoothed series. To close the circle, the stations of the Volga
coastal water were used in the beginning and in the end of the spatial series.

Oil products

Oil products in the north-western part of the Caspian Sea were quite evenly distributed in early
autumn both vertically and horizontally. Their concentration in water which made 0.05 -0.07 mg/l should
be considered as the geochemical background (Table 14). Local positive deviations from background
were registered in the western part of the Volga coastal water, near Chechen Island, Bolshaya
Zhemchuzhnaya Bank and in the south-eastern sector of the area under consideration (Fig. 20 - 21).

In late autumn the concentration of oil products in the water of the North Caspian and Dagestan
coastal waters increased with the exception of southern areas of Dagestan shelf as a result of increase of
oil products entry with the Volga discharge (see section 2). The concentration of oil products in water in
the open part of the Middle Caspian slightly decreased. The circular charts show that the increase in oil
products entry with the VVolga discharge didn't affect their concentration in water in the southern, south-
eastern and eastern parts of the Russian sector. The concentration rose only in the north-eastern part
located within the Volga coastal area.

As it follows from the data in Table 14 and Fig. 22 the range of fluctuations of oil products content
in bottom sediments in the north-western part of the Caspian Sea ranges from 1.1 to 113 mcg/g. Local
areas with increased or decreased content of oil products in bottom sediments can't conceal the main
pattern of their spatial distribution: concentration increases in the direction from the coast to the deep
Derbent basin, which accumulates silt, organic matter and oil products in its bottom sediments.

Synthetic surfactants

The spatial distribution of synthetic surfactants in the waters of the north-western part of the
Caspian Sea in the autumn of 2012 (Table 15, Fig. 23-24) shows that: 1) geochemical background of
synthetic surfactants in water is their concentration close to 0.01 mg/l; 2) when the entry of synthetic
surfactants with the Volga water decreases (early autumn), main sources of pollution of the Russian
sector are the discharges of waste water from Dagestan coast and the advection of water from the eastern
part of the North and the Middle Caspian; 3) when the entry of synthetic surfactants with the VVolga water
rises, it becomes the main pollution source in the North Caspian, but this increase does not affect the
dynamics of synthetic surfactants in the waters of the Middle Caspian.
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Table 14

Concentration of oil products in water (mg/l) and bottom sediments (mcg/ kg)
in the north-western part of the Caspian Sea in the autumn of 2012

Sea Water  Horizon Early autumn Late autumn
sector area mean  background max min  mean background max  min
Sea water, mg/I

coastal  surface  0.06 0.05 010 003 0.0 0.10 016 0.04

(Njor”.‘ surface  0.06 0.05 010 004 0.9 0.10 017  0.00
aspian - open bottom  0.06 0.06 011 004 009 0.10 021  0.00

| surface 007 0.07 014 003 0.09 0.10 017 001

Middle  °® ™ pottom 007 0.07 010 004 0.0 0.11 024  0.00
Caspian surface  0.07 0.07 007 007 0.04 0.04 011 001
pen bottom  0.07 0.07 007 007 004 0.03 0.14  0.00

Bottom sediments (BS), mcg/kg
North  coastal 12.4 4.54 2940 110 14.8 15.6 27.80  4.60
Caspian  open BS 23.4 22.0 56.40 2.80 19.5 19.8 35.80  4.90
Middle  coastal 36.2 28.4 11400 3.60 281 24.5 59.70  3.90
Caspian  open 66.4 65.0 97.80 45.60 48.7 43.1 93.00 29.90
' \"‘.‘ N HIM, no., mr/n
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Fig.20 Spatial distribution of oil products in surface water layer (mg/l) in the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of oil products
(OP) concentration in the surface water layer (mg/l) along the perimeter of the Russian sector of subsoil
management of the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right
corner. Moving average, window size is 13 values
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Fig. 21 Spatial distribution of oil products in near-bottom water layer (mg/l) in the north-western part of
the Caspian Sea in September - October of 2012. The circular chart describing the changes of oil products
(OP) concentration in the near-bottom water layer (mg/l) along the perimeter of the Russian sector of
subsoil management of the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the
top right corner. Moving average, window size is 13 values.
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Fig. 22 Spatial distribution of oil products in the bottom sediments (mcg/kg) in the north-western part of
the Caspian Sea in September - October of 2012. The circular chart describing the changes of oil products
(OP) concentration in the bottom sediments along the perimeter of the Russian sector of subsoil
management of the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right
corner. Moving average, window size is 13 values.
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Table 15
Concentration of synthetic surfactants in water (mg/l) and bottom sediments (mcg/ kg) in the north-
western part of the Caspian Sea in the autumn of 2012

Sea Water Horizon Early autumn Late autumn
sector area mean  background  max min  mean background  max min
Sea water, mg /|
North coastal surface 0.00 0.00 0.020 0.005 0.01 0.01 0.033 0.000
Caspian  open surface 0.00 0.00 0.015 0.003 0.01 0.01 0.025 0.005
bottom 0.01 0.01 0.023 0.004 0.01 0.01 0.027 0.006
Middle coastal surface 0.01 0.01 0.029 0.006 0.01 0.01 0.023  0.000
Caspian bottom 0.01 0.01 0.031 0.008 0.01 0.01 0.021 0.000
open surface 0.00 0.00 0.013 0.005 0.01 0.01 0.019 0.006
bottom 0.01 0.01 0.017 0.007 0.01 0.01 0.018 0.000
Bottom sediments (BS), mcg/kg
North coastal 4.82 3.65 2122 221 892 1.61 27.80 0.55
Caspian  open BS 5.30 5.46 7.67 2.46 1.21 1.11 2.84 0.45
Middle coastal 6.61 6.59 9.68 3.21 3.90 3.95 5.23 3.00
Caspian  open 8.10 7.48 1452 274 5.01 4.93 6.19 4.37
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Fig. 23 Spatial distribution of synthetic surfactants in surface water layer (mg/l) in the north-western part
of the Caspian Sea in September - October of 2012 The circular chart describing the changes of synthetic
surfactants concentration in the surface water layer (mg/l) along the perimeter of the Russian sector of
subsoil management of the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the
top right corner. Moving average, window size is 13 values.
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Fig. 24 Spatial distribution of synthetic surfactants in near-bottom water layer (mg/l) in the north-western
part of the Caspian Sea in September - October of 2012. The circular chart describing the changes of
synthetic surfactants concentration in the near-bottom (bottom) water layer (mg/l) along the perimeter of
the Russian sector of subsoil management of the Caspian Sea in early (EA) and late (LA) autumn of 2012

is presented in the top right corner. Moving average, window size is 13 values.
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Fig. 25 Spatial distribution of synthetic surfactants in the bottom sediments (mcg/g) of the north-western
part of the Caspian Sea in September - October of 2012. The circular chart describing the changes of
synthetic surfactants concentration in the bottom sediments along the perimeter of the Russian sector of
subsoil management of the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the

top right corner. Moving average, window size is 13 values.
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The main pattern in the distribution of synthetic surfactants in the bottom sediments (as well as oil
products) was the increase in their concentration in the direction from the coast to the deep Derbent basin.
The difference is that synthetic surfactants display more distinct local pollution areas, the main area being
the "spot" in the eastern part of the VVolga coastal water, where the content of synthetic surfactants in
bottom sediments peaked in late autumn.

Heavy metals

This review includes the data on content and correlation of heavy metals in water, suspended
matter and bottom sediments in the north-western part of the Caspian Sea in the autumn of 2012. It
should be noted that sampling and analysis of suspended matter was held only in early autumn, so the
data presented in Table 16 refer only to this season. The review also contains the maps of spatial
distribution of heavy metals series in the bottom sediments and circular charts describing the dynamics of
metal content in the autumn of 2012 at the border of the Russian Subsoil Management Sector of the
Caspian Sea (Fig. 26 - 31).

According to the type of heavy metals distribution in water they can be subdivided into two groups.
The first group includes the metals which concentration in the North Caspian in the autumn of 2012 was
higher than in the Middle Caspian and/or decreased in the direction from the coast to the sea (iron, zinc,
nickel, copper and mercury). The second group is to include manganese, lead and cadmium, which
concentration in the Middle Caspian was higher than in the North Caspian, and/or increased in the
direction from coast to the sea. It should be also noted that the metals belonging to the second group were
characterized by a relatively high ratio water/ suspended matter.

North Caspian suspended matter contained more iron, manganese, nickel, copper and cadmium,
while that in the Middle Caspian contained more zinc, lead and mercury. Concentration of iron,
manganese and cadmium increased in suspended matter in the coastal areas of the north-western sea
sector. This pattern of spatial distribution in the North Caspian was shown by zinc and in the Middle
Caspian - by nickel, copper, lead and mercury.

The distribution of cadmium and copper in the bottom sediments of the north-western part of the
sea in the autumn of 2012 was relatively homogeneous. The pattern for other metals was characterized
by the change of concentration in the direction from the coast to the sea. The concentration rose in the
North Caspian and declined in the Middle Caspian. The content of heavy metals in the coastal areas
increased (with the exception of lead) in the direction from the north to the south, and it decreased in open
sea part in most cases.

According to suspended matter / water correlation, heavy metals were identified as follows:

Mn> Fe >Pb> Cd > Zn > Cu > Hg > Ni

According to suspended matter / bottom sediments correlation, heavy metals were identified as
follows:

Cd >Pb> Zn >Mn> Ni > Hg > Cu > Fe

According to these correlations, heavy metals can be subdivided into two groups. The first group
which is characterized by the increased correlation water/ suspended matter and/or suspended matter/
bottom sediments includes iron, manganese, zinc, lead and cadmium. The second group includes copper,
nickel and mercury, which can be described by a decreased correlation water/ suspended matter and/or
suspended matter/ bottom sediments. It turned out that these two groups differ from each other by the
nature of spatial distribution of metals in the bottom sediments. The metals of the first group can be
described by a vast and stable accumulation zone in the bottom sediments of the northern part of
Dagestan shelf (Fig. 26-28). The metals of the second group are characterized by "spotty" distribution -
several local accumulation zones both in the northern and in the middle sea part.

Both these groups are described by the increase of concentration of all the metals with the
exception of copper in the bottom sediments of the Derbent basin from early to late autumn. At the same
time, the concentration declined in the northern and eastern areas of the considered water area (see pie
charts at Fig. 26-28). Consequently, in the autumn of 2012 heavy metals were involved in a single
migration flow with silt and organic matter. This flow is directed from the North Caspian to the Derbent
basin, part of material is accumulated in the bottom sediments of the Dagestan shelf, especially in its
northern areas.
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Table 16

Content and correlation of heavy metals in water, suspended matter and bottom sediments

in the north- western part of the Caspian Sea in the autumn of 2012, mg/kg

Component of the marine

environment

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

Water

Suspended matter
Bottom sediments
Suspended matter / Water
Suspended matter/ BS

North Caspian

Middle Caspian

Coastal Open
water area part
Iron
0.15 0.15
14400 8400
5128 7946
96000 56000
2.80 1.05
Manganese
0.0025 0.0034
429.5 403.1
96.5 125.7
173886 119614
4.45 3.20
zZinc
0.027 0.024
190 89.4
45.4 50.8
7037 3725
4.19 1.76
Nickel
0.050 0.042
80.4 99.8
27.91 31.94
1608 2376
2.88 3.12
Copper
0.009 0.009
43.9 47.1
21.2 26.6
4878 5233
2.07 1.77
Lead
0.0009 0.0042
16.9 19.9
5.71 6.21
18778 4738
3.0 3.2
Cadmium
0.00005 0.0001
1.06 0.22
0.10 0.12
21200 2200
10.6 1.83
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Fig. 26 Spatial distribution of iron in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of iron
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving
average, window size is 13 values
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Fig. 27 Spatial distribution of manganese in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of manganese
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving
average, window size is 13 values
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Fig. 28 Spatial distribution of zinc in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of zinc
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving
average, window size is 13 values
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Fig. 29 Spatial distribution of nickel in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of nickel
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving
average, window size is 13 values
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Fig. 30 Spatial distribution of copper in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 2012. The circular chart describing the changes of copper
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving

average, window size is 13 values
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Fig. 31 Spatial distribution of mercury in the bottom sediments (mcg/g) of the north-western part of the
Caspian Sea in September - October of 201. The circular chart describing the changes of mercury
concentration in the bottom sediments along the perimeter of the Russian sector of subsoil management of
the Caspian Sea in early (EA) and late (LA) autumn of 2012 is presented in the top right corner. Moving

average, window size is 13 values
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6. Persistent organic pollutants

Chemical and analytical study of samples of water and bottom sediments taken in the north-western
part of the Caspian Sea in the autumn of 2012 was carried out in SPA "Typhoon" Chemical analysis was
carried out for 10 samples of water, 22 samples of bottom sediments taken in early autumn and 41
samples of bottom sediments taken in late autumn. Water samples were analysed for organochlorine
pesticides (OCP, 20 ingredients, including HCCH, DDT etc.), polychlorinated biphenyl (PCB, 8
ingredients) and polycyclic aromatic hydrocarbons (PAH, 20 ingredients). Alongside with the above
mentioned pollutants, phthalates (Pht., 6 ingredients) were also identified in samples of bottom sediments.
On the basis of the data obtained, the total concentration of OCP, PCB, PAH and Pht in the bottom
sediments was estimated for each sample (station).

Organochlorine pesticides

Only one out of 20 ingredients (including isomers, metabolites etc.), and namely benzachlor, was
identified in water samples taken in the north- western part of the sea. Its maximum concentration in the
water of the North Caspian made 8.38 ng/l (cross-section Illa), and in the Middle Caspian - 0.62 ng/I
(Meridional cross-section).

Benzachlor, DDT and its metabolites (DDD and DDE) were identified in the bottom sediments of
the North Caspian in the autumn of 2012. Total OCP concentration in the bottom sediments of the North
Caspian in early autumn ranged from 0 to 0.44 mcg/kg, and in late autumn from 0 to 0.89 mcg/kg (Table
17). The increased number of bottom sediment samples taken in late autumn made it possible to identify
areas with increased average OCP content, those were the areas of Dagestan shelf, which were
characterized by a higher content of silt and OM in the sediments. Maximum content of total OCP in the
bottom sediments of the Middle Caspian made 1.06 mcg/kg in early autumn and 4.87 mcg/kg in late
autumn.

Table 17
Content of organochlorine pesticides (total OCP, mcg/kg) in the bottom sediments
of the north- western part of the Caspian Sea in the autumn of 2012,

North Caspian Middle Caspian
Statistical parameter Coastal Open Coastal Open
water area part water area part
Early autumn
Mean value 0.08 0.15 - -
Maximum 0.44 0.32 0.27 1.06
Minimum 0.00 0.00 0.17 0.20
Late autumn
Mean value 0.38 - 1.59 0.11
Maximum 0.89 0.20 4.87 0.91
Minimum 0.00 0.00 0.11 0.00

Note: mean value was not determined if number of samples was less than 5

Polychlorinated biphenyls

In the autumn of 2012 the total concentration of PCB in the coastal waters of the North Caspian
ranged from 2.3 to 8.6 ng/l, and in the open sea part - from 1.2 to 3.4 ng/l. PCB was not identified in the
coastal water of the Middle Caspian, and in the open sea part, where all the samples were taken at the
cross-section "Meridional™, concentration of PCB ranged from 0 to 7.6 ng/l.

PCB content in samples of bottom sediments taken in the north-western part of the Caspian Sea in
the autumn of 2012 ranged within 0 - 10.8 mcg/kg. PCB was unevenly distributed, as the more samples
were analysed, the more was the variability of PCB content in the bottom sediments (Table 18). PCB
maximum concentration was registered at Dagestan coast.

75



Table 18
Content of organochlorine pesticides (total OCP, mcg/kg) in the bottom sediments
of the north- western part of the Caspian Sea in the autumn of 2012

North Caspian Middle Caspian
Statistical parameter Coastal Open Coastal Open
water area part water area part
Early autumn
Mean value 0.22 0.46 - -
Maximum 0.75 0.93 0.28 6.70
Minimum 0.00 0.00 0.06 0.44
Late autumn
Mean value 1.57 - 2.04 2.27
Maximum 3.89 3.45 10.8 3.97
Minimum 0.53 1.01 0.35 0.69

Note: mean value was not determined if number of samples was less than 5

Polycyclic aromatic hydrocarbons

The concentration of total PAH in the analysed water samples taken in the north-western part of the
Caspian Sea in the autumn of 2012 ranged from 0.07 to 0.187 mcg/l, in most samples naphthalene made
the greatest contribution to total PAH. The diagram in Figure 32. shows that the increased PAH
concentrations occur mainly at Mangyshlak Threshold which separates North and Middle Caspian (st.
3al10 and 1m). The widest range of PAH was also registered here (6 ingredients), while only naphthalene
was identified at stations 3al (Volga coastal waters) and 7m (slope of the Derbent Basin).

mcg/| m Cymma MAY OHadranux
0,2

0,16
0,12
0,08

0,04

im
Stations 5m

M

Fig. 32 Changes in concentration of total PAH (mcg/l) in the surface water layer along the line starting in
the Volga coastal water (st. 3al) and ending over the slope of the Derbent basin (st. 7m) in the autumn of
2012.

In the autumn of 2012 the concentration of total PAH in the bottom sediments ranged from 0 to 700
mcg/kg (Table 19). The content of binuclear and trinuclear PAH was significantly higher than the content
of tetranuclear and pentanuclear ones. Naphthalene and its methylated derivants prevailed among the low-
molecular PAH, fluoranthene, pyrene, chrysene and perylene dominated among the high-molecular PAH.
Highly toxic benz(a)pyrene was often detected in water samples, its content being 1-2 mcg/kg.

The concentration of total PAH in the bottom sediments of the coastal areas in early autumn ranged
from 0.12 to 86.3 mcg/kg, and in the open sea part it ranged from 0.02 to 242.1 mcg/kg. In late autumn
when the number of the analysed samples doubled, the range of variability of the total PAH content in the
bottom sediments also increased. PAH concentration in the coastal waters ranged from 32 to 700 mcg/kg,
and in the open sea part it ranged from 16 to 313 mcg/kg. The highest average and maximum values were
registered at Dagestan shelf.
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Table 19
Content of polycyclic aromatic hydrocarbons (total PAH, mcg/kg)
in the bottom sediments of the north-western part of the Caspian Sea in the autumn of 2012

North Caspian Middle Caspian
Statistical parameter Coastal Open Coastal Open
water area part water area part
Early autumn
Mean value 25.2 10.9 - 58.9
Maximum 86.3 39.0 40.6 242.1
Minimum 11.7 0.07 0.12 0.02
Late autumn
Mean value 155.9 - 305.9 162.4
Maximum 294.6 252.4 699.7 313.0
Minimum 32.44 63.26 37.06 16.54

Note: mean value was not determined if number of samples was less than 5

Phthalates

Phthalates were determined in water and bottom sediments of the Caspian Sea for the first time. It
should be noted that among them there are substances belonging to the 1st class of hazard, for example
bis(2-etylhexyl)phthalate (BEHP). The list of phthalates to be identified apart from BEHP included:
dimetylphthalate (DMP), dietylphthalate (DEP), di-n-butylphthalate (DBP), di-n-octylphthalate (DOP)
and butylbenzylphthalate (BBP).

Among all the water samples taken in the north-western part of the sea, phthalates were identified
only in one water sample, where BEHP was detected in the amount of 1.6 mcg/l. The phthalates were
identified in the bottom sediments within all the considered water area; their content was increased only
in coastal areas affected by the river discharge (Table 20). Largest DEP content was identified in the
bottom sediments of the Kizlyar Bay, largest content of DBP and DOP was identified in the samples of
bottom sediments taken at the "Northern™ cross-section. The largest concentration of the most toxic
phthalate - BEHP- was registered in samples taken in the shallow area of the Volga coastal water. No
traces of DMP and DBP were identified in the bottom sediments in the autumn of 2012.

Table 20
Spatial distribution of phthalates in the bottom sediments
of the north- western part of the Caspian Sea in the autumn of 2012, mcg/kg
Area DEP DBP DOP BEHP Total phthalates
Volga coastal area 7 117 6.2 942 1072
Kizlyar Bay 71 1540 7.5 145 1763
Northern 0 3167 71.3 679 3917
Eastern 12 633 45.4 228 919
Makhachkala 10 1205 7.7 134 1356
Section 111 of SON 52 1290 3.4 68 1415
Central 0 99 0 533 632
Southern 19 161 3.2 199 381
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7. Integrated assessment of marine environmental pollution

To assess marine environmental pollution in the north-western part of the Caspian Sea in the
autumn of 2012 we have used the multi-criterial and multi-parametric approach developed by
KaspMNIZ. In accordance with this method, the integrated pollution assessment presents an "ensemble"
of three estimates: 1) quality estimate, which criterion is maximum permissible concentration (C)); 2)
accumulation estimate with background concentration is a criterion (Cy); 3) load estimate, where
maximum permissible load is a criterion (Ay = C; — Cf). The ensemble assessment includes all the
parameters which MPCs are standardized (Table 21). As far as no standards are set for bottom sediment
pollutants in Russia, foreign standards were used for the ensemble pollution assessment (Table 22)

Table 21
Maximum permissible concentration of pollutants
for sea water (adopted in Russia)

Name of the pollutant MPC in sea water

Oil products 0.05 mg/I
Ammonium nitrogen 0.4 mg/l

BODs 2.0 mg/l

Iron 0.05 mg/l

Zinc 0.05 mg/I

Nickel 0.01 mg/l

Copper 0.005 mg/I

Lead 0.01 mg/l

Cadmium 0.01 mg/I

Table 22
Maximum permissible concentration of bottom sediment pollutants
in marine bottom sediments (adopted abroad)
Name MPC in marine bottom sediments

Oil products 50 mg/kg

Zinc 124 mg/kg

Nickel 15.9 mg/kg

Copper 18.7 mg/kg

Lead 30.2 mg/kg

Cadmium 0.7 mg/kg

The ensemble assessment (E) has three variations: 1) E; = E/n; 2) E; = E/N; 3) Ez = Enax, Where
E — Ex Or Ejp; nis a total number of standardized and measured parameters; N is the number of pollution
parameters, which E > 0; En.« is maximum E value. E; is a generalized estimate, E, is a priority estimate
and E; is an extreme estimate. To classify and describe the pollution of marine water area in accordance
with the ensemble assessment we have used scales presented in Table 24.

Table 24
Classification of marine water area pollution in accordance with the ensemble assessment

Class of pollution Verbal assessment Numerical assessment

First Clean less or equal to 0.50

Second Moderately polluted ranging from 0.51 to 1.50

Third Polluted ranging from 1.51 to 2.50

Fourth Dirty ranging from 2.51 to 3.50

Fifth Very dirty more or equal to 3.51
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In accordance with generalized and priority estimates sea water in the coastal areas of the North
Caspian in the autumn of 2012 was characterized as moderately polluted, and in accordance with the
priority estimate it was polluted in early autumn and moderately polluted in late autumn (Table 25). The
decline of numerical values of all the estimates from early to late autumn points to the decrease in oil
pollution. The level of bottom sediments pollution increased. In early autumn the sediments of the
coastal part of the North Caspian were characterized as clean according to all the estimates, and in late
autumn as moderately polluted in accordance with priority and extreme estimates.

Table 25
Ensemble assessment of marine environmental pollution in the coastal area
of the North Caspian in the autumn of 2012
Environmental Early autumn Late autumn
component E; E, E; E; E, E;
Volga coastal area
Water 0.70 1.06 1.67 0.44 0.67 1.00
BS 0.11 0.33 0.33 0.44 0.53 1.00
Kizlyar Bay

Water 0.70 1.06 1.67 0.44 0.67 1.00
BS 0.11 0.33 0.33 0.44 0.53 1.00

In accordance with generalized and priority estimates sea water in the open sea part of the North
Caspian in the autumn of 2012 was characterized as moderately polluted, and in accordance with the
extreme estimate it was polluted, but only at two cross-sections - Eastern and Northern ones (Table 25).
In late autumn sea water pollution decreased at all the cross-sections of the North Caspian with the
exception of Illa cross-section (Table 26). In accordance with the generalized estimate the water was
characterized as clean, while the extreme estimate at cross-section Illa assessed the water as dirty. The
level of bottom sediments pollution in the open part of the North Caspian didn't suffer sufficient changes.
In accordance with the generalized estimate they were described as clean; in accordance with priority and
extreme estimates they were moderately polluted. The rise in the level of bottom sediments pollution
from early to late autumn was registered only at cross-section Illa, where they shifted from moderately
polluted to polluted.

Table 26
Ensemble assessment of marine environmental pollution in the open part
of the North Caspian in the autumn of 2012
Environmental Early autumn Late autumn
component E; E Es E; E, Es
""Eastern™ cross-section
surface 0.52 0.78 1.67 0.33 0.50 0.67
bottom 0.44 0.80 1.33 0.19 0.56 0.67
BS 0.33 0.67 1.00 0.50 0.60 1.00
Section 111 of SON
surface 0.59 0.89 1.33 0.41 0.61 1.00
bottom 0.48 0.87 1.33 0.26 0.39 0.67
BS 0.28 0.56 0.67 0.39 0.47 0.67
"Northern' cross-section
surface 0.63 0.81 1.67 0.48 0.72 1.33
bottom 0.74 1.33 2.33 0.26 0.47 0.67
BS 0.39 0.58 1.00 0.39 0.47 0.67
Section Illa of SON

surface 0.63 0.94 1.33 0.74 1.11 2.67
bottom 0.59 1.07 1.33 0.41 0.92 1.67
BS 0.33 0.67 1.00 0.78 0.93 2.00
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According to generalized estimate, sea water and bottom sediments in the coastal areas of the
Middle Caspian in early autumn of 2012 were characterized as clean with the exception of the near-
bottom layer near Lopatin and surface water layer in Prorez and Samur (Table 27). In accordance with
the priority and extreme estimates sea water and bottom sediments in the coastal area of the Middle
Caspian in early autumn of 2012 were described as moderately polluted with the exception of near-
bottom layer in the areas of Lopatin, Izberbash and Samur, which was described as polluted. The level of
sea water pollution in the coastal areas of the Middle Caspian decreased from early to late autumn.
Bottom sediments also became cleaner with the exception of Prorez, Sulak and Makhachkala. Water and
bottom sediments in all the coastal areas of the Middle Caspian in late autumn of 2012 were described
either as clean or moderately polluted.

Table 27
Ensemble assessment of marine environmental pollution in the coastal area
of the Middle Caspian in the autumn of 2012
Environmental Early autumn Late autumn
component E; E, E; E; E, Es
Lopatin
surface 0.44 0.80 1.33 0.41 0.61 1.00
bottom 0.52 0.93 1.67 0.30 0.44 0.67
BS 0.39 0.58 1.00 0.33 0.40 0.67
Prorez
surface 0.56 0.83 1.33 0.52 0.78 2.00
bottom 0.48 0.87 1.33 0.33 0.50 1.00
BS 0.28 0.56 0.67 0.56 0.67 1.00
Sulak
surface 0.44 1.00 1.33 0.44 0.67 1.00
bottom 0.41 0.92 1.33 0.30 0.44 0.67
BS 0.33 0.67 1.00 0.50 0.60 1.00
Makhachkala
surface 0.41 0.92 1.33 0.33 0.50 1.00
bottom 0.41 0.92 1.33 0.19 0.42 0.67
BS 0.39 0.58 0.67 0.56 0.56 1.00
Kaspiysk
surface 0.41 0.92 1.33 0.37 0.48 1.00
bottom 0.41 0.92 1.33 0.30 0.44 0.67
BS 0.33 0.67 1.00 0.44 0.53 1.00
Izberbash
surface 0.41 0.92 1.33 0.37 0.56 1.00
bottom 0.48 1.08 2.00 0.22 0.40 0.67
BS 0.44 0.67 1.00 0.44 0.53 0.67
Derbent
surface 0.44 0.80 1.33 0.22 0.40 0.67
bottom 0.41 0.61 1.33 0.22 0.40 0.67
BS 0.28 0.56 0.67 0.39 0.47 0.67
Samur
surface 0.63 0.94 2.00 0.26 0.47 0.67
bottom 0.44 1.00 1.67 0.26 0.47 0.67
BS 0.33 0.67 1.00 0.44 0.53 0.67

In accordance with generalized estimate, sea water and bottom sediments in the open part of the
Middle Caspian in early autumn of 2012 were described as clean, and in accordance with priority and
extreme estimates - as moderately polluted. In accordance with the priority estimate, the level of sea
water pollution in the open part of the Middle Caspian declined from early to late autumn, including the
two cross-sections, to the level of "clean" water. The pollution of bottom sediments increased
significantly: in accordance with the generalized and priority estimates it rose to moderately polluted
level, and in accordance with priority assessment to dirty and very dirty.
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Table 28
Ensemble assessment of marine environmental pollution in the open part
of the Middle Caspian in the autumn of 2012

Environmental Early autumn Late autumn
component E, E, =R E, E, E;
"Meridional* cross-section
surface 0.48 0.87 1.33 0.30 0.53 0.67
bottom 0.37 0.83 1.00 0.26 0.58 0.67
BS 0.39 0.58 0.67 0.78 0.93 3.33
"Central"' cross-section
surface 0.33 0.75 1.00 0.22 0.40 0.67
bottom 0.41 0.92 1.33 0.26 0.47 0.67
BS 0.39 0.58 0.67 0.94 1.13 3.67
"'Southern' cross-section
surface 0.37 0.83 1.00 0.33 0.50 0.67
bottom 0.37 0.83 1.33 0.30 0.44 0.67
BS 0.50 0.75 1.00 1.00 1.20 3.67
Conclusion

Full-scale observations of the state and pollution of the Caspian Sea environment within the
Russian subsoil management sector were resumed in 2012 within the framework of activities aimed at
renewal of state observation network after a 20-year break. These activities are performed by
Roshydromet to implement the Target Federal Programme “Development of water economy complex of
the Russian Federation in 2012 — 2020”.

The two-stage research in the autumn of 2012 was unprecedented in the number of oceanographic
stations and the measured parameters of the state and pollution of the marine environment. Within the
research 25 oceanographic stations were located at the border of the Russian sector of subsoil
management and coordinates for the remaining 15 stations were selected from the draft International
Caspian Sea Monitoring Programme. Alongside with marine observations, observations were also carried
out in the deltas of the Volga, the Terek and the Sulak to assess the chemical runoff to the Caspian Sea
from the territory of Russia.

The assessment confirmed the conclusion drawn in Roshydromet Review “Trends and dynamics of
environmental pollution in the Russian Federation at the turn of the 21st century” (Moscow, 2007).The
conclusions stated that the entry of oil products and pesticides to the Caspian Sea with the Volga
discharge had sufficiently reduced. Thus in the autumn of 2012 the discharge of oil products at the top of
the Volga delta made 2 thousand tonnes, and discharges of DDT and HCH pesticides were estimated at
0.078 tonnes. At the same time no significant reduction of heavy metals entry was identified. Within the
considered period 510 t of zinc, 675 t of nickel and 235 t of copper entered the top of the Volga delta. The
Volga discharge is mainly responsible for all the chemical discharges from the RF territory to the Caspian
Sea. The rivers of Dagestan contributed the discharge of suspended matter and mineral nitrogen forms.

Satellite observations data and data of Roshydromet land-based observation network were used to
interpret the results of field research. No meteorological, hydrological and hydrochemical anomalies were
registered within the considered water area in the autumn of 2012. The concentration of dissolved
oxygen in the near-bottom layer of the Derbent basin was about 1 mg/l, which pointed to the presence of
vertical water circulation under current conditions. According to the data of lithological and chemical
observations, the flow of suspended load and suspended organic matter from the North to the Middle
Caspian increased in autumn due to enforcement of water dynamics. A sharp increase in water discharges
from Volgograd HPS caused by rainfall floods and the consequent increase of chemical discharge to the
sea in November — December 2012 can be considered as an anomaly.

The analysis of spatial and temporal variability of oil products content in the sea water showed that
oil products concentration which makes 0.05 mg/l or 1 MPC is a natural background for the north-western
part of the Caspian Sea. This fact once again points to the need to elaborate regional MPC values. The
concentration of oil products in water in early autumn was close to background concentration, but it
increased later, though only in the northern part of the sea. The same processes were observed for
synthetic surfactants. Thus changes in volumes of entry of non-persistent organic pollutants (NPOP)
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with the Volga discharge affect their concentration in the North Caspian, but have no impact on their
content at the southern and south-eastern borders of the Russian sector of subsurface management.

The work programme also includes identification of heavy metals (HM) in water, suspended matter
and bottom sediments. As a result, it was shown that HM concentration in suspended matter was
sufficiently higher than in water and bottom sediments. The analysis of HM dynamics in different
components of the marine environment showed that suspended metal particles are actively involved in
transportation of suspended load from the North Caspian to the deep Derbent basin.

The route of natural migration of suspended particles involves not only heavy metals but also
organic pollutants adsorbed by suspended matter. In particular it can be seen from the fact that the largest
content of oil products in bottom sediments (10 and more mg/kg) was detected in the bottom sediments of
the Derbent basin. Judging by the nature of spatial distribution of silt fractions, organic matter and
pollutants in bottom sediments, the speed of this migration can increase or decrease depending on
hydrodynamic conditions. Suspended particles enriched with pollutants can temporarily deposit
themselves in the northern part of Dagestan shelf.

In particular bottom sediments in the northern part of Dagestan shelf in the autumn of 2012
accumulated persistent organic pollutants. The concentrations of organochlorine pesticides (OCP) and
PCBs didn’t exceed 10 ng/l. The presence of OCP and PCB in water was detected only in some samples,
where their concentration didn’t exceed 10 ng/l. The maximum concentration of PAH, among which
naphthalene prevailed in mass, amounted to 700 mcg/kg in bottom sediments and was also registered in
Dagestan shelf. It reached 0.2 mcg/l in water, and maximum values were observed at Mangyshlak
Threshold.

The activities carried out in 2012 for the first time determined the content of phthalates, some of
which are extremely toxic compounds. Phthalates were identified in only one water sample. The
increased content of phthalates in the bottom sediments was observed in the coastal areas, including those
affected by the river discharge (at the Northern” cross-section “— up to 3.9 mg/kg, in the Kizlyar Bay — up
to 1.8 mg/kg). The level of bottom sediments pollution with phthalates can be described as average; it is
lower than that in the Rhine or in Japanese rivers, but higher than in the Mississippi or the Gulf of
Mexico.

The data obtained in the autumn of 2012 point to the existence of the sea self-purification
mechanism, which work can be described as follows. Dissolved pollutants entering the zone of riverine
and marine water mixing are adsorbed by autochtonous and allochtonous suspended matter. After that
they and suspended pollutant particles are absorbed by the current of suspended load following from the
North Caspian to the Middle Caspian, where this mixture is disposed forever.

Integrated pollution assessment carried out for separate sea sectors with help of the new ensemble
method also points to the existence of self-purification mechanisms. In accordance with this assessment
most sea areas were characterized as moderately polluted in the autumn of 2012. Only the water at Illa
cross-section, where the Volga discharge is concentrated and the bottom sediments in the Derbent basin
(i.e. environmental components at the starting and final points of pollutants migration) were characterized
as polluted, dirty or very dirty.

The “Monitoring programme of transboundary water bodies of the Caspian Sea” adopted by
Roshydromet covers 3 years. In 2013 it will be implemented in three stages, including the summer
season. The results of the research carried out in 2013 will be summarized in the following review.
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