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HA®TOBE 3ABPYJIHEHHS OJIECEKOI'O PETTOHY MIBHMHO-3AXIJTHOI YACTUHU
YOPHOI'O MOPA B YMOBAX ITOCHJIEHHA AHTPOITOI'EHHOI'O HABAHTAXKEHHSA

[IpencTaBneni peayaeTath aHamidzy piBHA 3abpyaHeHHs HadTonpoxykraMu (OAECBKOTO PErioHy
miBHIYHO—3ax11HOi yactuHr YopHoro mops 3 1988 mo 2013 p. B mepiogu pi3HOTO aHTPOIOTCHHOTO
HABAHTAXKCHHS HA MOPChKE cepeaosuine. liaporexuiuni pobotu B OaeChKOMY HOPTY MPU3BEIHA 0
3pocTanHs 3a0pyAHEHHS TOBILI MOPChKUX BoX Bchoro Onecekoro periony HIL

Kmouosi croea. Odecvkuii pecion, Haghmonpooykmu, yupryaayis 600, cmix pivox, siopomexHiuni pobomu

S Dotsenko, N. Podplotna
Institute of Marine of Biology of NAS of Ukraine, Odesa

PETROLEUM PRODUCTS IN THE ODESA REGION OF THE NORTH-WESTERN PART OF
THE BLACK SEA IN THE TERMS OF ANTRHROPOGENIC PRESSURE INCREASING

The results of an authentic long—term monitoring (1988-2013) of the contamination levels by
petroleum products in pelagic and benthic zones in Odesa region of the north-western part of the
Black Sea during the periods of various antrhropogenic pressure on marine environment are prezented
in this article. Hidrotecnical works in Odesa seaport lead to the significant increaz in sea water
contamination by petroleum products affecting the sea water in the hole region.

Keywords: Odesa region, petroleum products, water circulation, river runoff, gidrotechnical works
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TOKCUKOJIOI'MYECKAS XAPAKTEPUCTUKA JIPEHAKHBIX U
JIMBHEBbBIX BO/1 OAECCKOI'O IIOBEPE/KHA

Ilpuseacupl naHHBIC 00 WHTCHCUBHOCTH 3arps3HCHHS APCHAXHBIX M TUBHEBHIX Box (Oaecckoro
NMOOSPEIKbsL TOKCIBIMH METAIAMU, HE(PTONMPOAYKTaMU W OHMOTCHHBIMH BelmecTBamu. IIpoBeacH
CPaBHUTCIFHBIM aHATN3 coacp:kanus 3arpa3asommx Bemects B 2001 u 2014 rr. B ITUBHEBBIX BOJAX,
KOTOPBIC COPAChIBAIOTCS B INLSIKHYIO 30HY B paiione 16-oii craniuu boasinoro @onrana. B 2001 r. B
JUBHEBBIX BOJAX OBLIO OTMECUYCHO BBICOKOC COACPIKAHHC B3BCHICHHOH (DOPMBI TSMKEIBIX MCETAJLIOB
(manpuvep, Meanm — 18,36 MKraM ), a TaKKe aMMOHHHHOrO a30ta (2600 MKr-aM ), HHTPHUTOB
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(270 mkram-3), tocpaToB (1670 MKram-3), UTO CBUAETENILCTBOBA/I0O O MOAK/IHOYEHUN K NINBHEBOMY
KOJI/IEKTOPY MWCTOUHMKOB XO03(heKanbHUX Bof. B 2014 r. cofep)aHuwe TSXKeNbIX MeTaIoB U
OMOreHHbIX BELWECTB B JIMBHEBbIX BOfJaxX CYLECTB/IEHHO CHU3UIOCL (KPOME HUTpaToB -
25,00 mkr-gm-3). O6 3TOM TaKXe CBUAETE/NIbCTBOBA/IO OTCYTCTBME TOKCUYHOCTU 3TUX BOA AN
Hanbosiee YyBCTBUTENBLHOIO MPecHOBOAHOI0 TecT-06bekTa TaTtnocepUallls p~ynrns.

Knwouesble cnosa: Opgecckoe n06epe>Kbe, 3arpA3HeHne, Td>Kenble MeTannbl, HE(*)TEI'IPO,quTbI, 6UOreHHbIe
BelecTBa, TOKCNYHOCTDb

MoHTMYeCKMe M3BECTHAKN 06pa30BaNCh M3 0CaLKOB MOHTMYECKOro MOpPs-03epa, BO3HMKLUEro 6osee
6,5 M/H. NeT Hasag. MOLLHOCTb 3TOr0 U3BECTHSKA B paiioHe Opfeccbl gocTuraet 12-15 M. 3BeCTHAKM
00bIYHO MOACTUNAIOTCA MEOTUYECKUMU T[/IMHAMU, KOTOPble ABMAKTCA PervoHa/ibHbIM BOLOYMOPOM,
4YTO NPUBOAUT K 00pa3oBaHUI0 B HVDKHEN TOMLLE W3BECTHAKOB BOLHOIO rOPMU30HTa, 061acTblo
pasrpysku KoToporo siBnsietca Ofecckoe nobepexbe.

Boga, BbiTekalolWass K3 HUXHUX C/I0EB W3BECTHSAKA B Mope, 6blia OAHOW U3 MPUYMH
BO3HUKHOBEHUSI 0MoN3Hel Ha OaecckoM nobepexbe. [11s NpefoTBpaLLeHns paspyLLeHns nobepexbs
B 60-x rr. npowsioro Beka B Ojecce Hayanocb CTPOUTE/ILCTBO Gepero3alnTHbIX COOPY>XeHW. Ons
cbopa gpeHaXKHbIX BOA CO34aHbl FOPU3OHTa/IbHbIE JIOTKWN C OTBEAEeHUEM BOAbI B MOpE.

[JpeHaxxHble BOAbl MOHTUYECKOr0 FOPU30HTa NOAMUTBLIBAKOTCA 38 CHeT MOBEPXHOCTHbIX BOA, TaK
KaKk BCA Bblllenexalas ToAwa OTN0XKeHWn o6nafaeT 3HaYMTeNbHOM nopuctocTbio.  [Mpu
CTPOUTENbCTBE MPOTMBOOMOM3HEBLIX COOPYXEHWI 6OblN BbIMOMHEH Lenblii KOMMAeKC paboT ans
NnpegoTBpaLLeHnsa 3amaumBaHua CK/I0HOB OfeccKoro nobepexobs. Baonb Bcero nobepexnbs Obin
npoigeHbl ranepen, nepexsaTbiBaloLne BOAbl MOHTMYECKOr0 ropu3oHTa, KOTOpble copacbiBaeTcs B
Mope 4epe3 12 BbINyCKOB.

CNaBHOW MpUUUHOL 3arpsA3HEHNS ApPeHaXHbIX BO4 B MPOLUOM SBASACA c6pOC CTOYHbIX BOS
NPOMBbILLMIEHHBIMW  MPEANPUATUAMU ropoja HemnocpeiCTBEHHO B MOHTUMYECKWUA TOPM3OHT, MUHYS
KaHanmMsaLmio.

JlvuBHeBble BoAbl Ogeccbl cHpacbiBalOTCA B MOPe B pasHbIX MecTax ropoga, Haubonee
[OCTYMHOW ANns perynsipHoro MOHUTOPMHIa ABAseTcA BbiNycK 13 B pailoHe 16-oii cT. BonbLioro
doHTaHa (b®P).

MaTepuan u MeToAbl UcC/eaoBaHwnii

CxeMa BbINYCKOB ApPeHaXHbIX W JIMBHEBbIX BOJ MNpuBefeHa Ha pucyHKe 1. Mpobbl LpeHaXKHbIX U
NIMBHEBbIX Bof oT6upann 13 asrycta 2014 r. v goctaBnanu B nabopaToputo, rae ONpegensnn B HUX
cofep>kaHue 3arpAsHAILWMX U 6UOreHHbIX BelecTs [2].
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Puc. 1. PacnosioxeHune BbIMYCKOB ApeHaXHbIX 1 IMBHEBbLIX BOA Ha nobepexbe . Opeccol
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Ouenky TokcuuHoctu mposBoawnu B coorBerctBuu JICTY, B kauecTBe TeCT-00BEKTA
HCTIONB30BAIM PAaHHKE HAyTUIHAIbHBIC cTaxuu 1hamnocephalus platyurus (Crustacea, Anostraca) [3].

PesyabTaThl HCCIEAOBAHMI H HX 00CYKIEHHE

l'omoBoit aebut ApeHaxkHBIX JAUBHEBBIX BOA B mepuon ¢ 2000 mo 2015 r. konebancs ot 17,76 mo
19,45 man. v, B 2001 T. K TMBHEBOMY KOJJIEKTOPY OBLIH HE3AKOHHO MOAKIIOUEHBI XO3(EKATbHBIE
CTOYHBIC BOJABI YACTHOTO CCKTOpa. JlaHHBIC O COACPKAHMH TSKCIBIX MCTALIOB B APCHAKHBIX U
auBHEBBIX BoAax Oaecchl MPUBEACHHI B TA0MUIE 1, OMOTCHHBIX BEINECTB — B TAOIUIIEC 2.

Tabnuya 1

ConeprkaHue TSKEITBIX METAIOB M HEPTEIPOAYKTOB B IPCHAKHBIX U THBHEBEIX BOAAX MOOCPEHKbS
r. Ozeccr 13 aBrycra 2014 r.

Howmepa u na3Banus Tsokenbie MeTaJUIbL, MKF'ZLM% HIT*,
BBIMTYCKOB JIPCHAKHBIX U PactBopennas hopma Bspemennas popma ML M
JTMBHEBBIX BOJ| Cu Zn Ni Cd Pb Cu Zn Ni Cd Pb

1. Tmsax «Otpana» 1,9 | 790 | 420 | 0,14 1,30 | 0,09 | 0,40 | 0,08 | 0,06 | 0,16 0,05
2. Sxt-xny6 2,80 | 6,20 | 4,60 | 0,16 | 040 [ 0,01 0,22 | 0,04 | 0,08 | 0,02 0,06
3. Tnax «ensdhuny» 6,60 | 7.00 [ 420 | 0,15 | 2,10 | 0,05 | 0,19 | 0,04 | 0,07 | 0,17 0,16
4. TInax «Hynucerexuii» 5,10 9,00 542 0,36 | 2,70 0,07 0,10 0,01 0,04 0,02 0,07
5. Meic Manbiit oHTan 290 | 940 | 4,10 | 0,16 | 0,40 | 0,00 | 0,10 | 0,16 [ 0.05 | 0,02 0,07
6. Tlmax 8 cr. Cpemnero | 2,70 [ 5,00 | 434 | 0,30 1,90 | 0,00 | 0,05 | 0,04 | 0,03 | 0,06 0,02

DonTana

7. IInsx 11 c1. Cpennero | 4,40 5,00 | 4,94 0,34 | 2,70 0,00 0,04 0,01 0,03 0,04 0,02
DonTana

8. Ilmsx 13 cr. Cpennero | 4,30 5,00 5,57 0,51 3,30 0,00 0,23 0,01 0,04 0,01 0,01
DonTana

9. TInsix 15 cr. BO 270 | 550 | 421 | 031 | 1,70 | 0,05 | 017 | 0,05 | 0,06 | 0,83 0,01

10. Mric BO 240 | 390 | 421 | 034 | 1,80 | 0,02 [ 0,2 [ 0,03 [ 0,01 | 137 | 003

11. TInsox «Otpaga, Kenteiid | 3,30 6,50 0,29 0,19 0,50 0,40 0,92 0,28 0,12 0,91 0,12
KaMeHb

12. CynopemoHTHBIH 3aBoa- | 2,40 6,50 3,50 0,28 2.30 0,10 0,22 0,16 0,05 0,13 0,04
2.

13. JluBHeBBIH KOJIEKTOP

16 c1. B®:
2014 r. 2,10 | 3,70 | 2,37 | 0,18 1,20 | 0,01 0,12 | 024 | 0,18 | 0,00 0,02
2001 r. [1] 1,27 | 0,00 | 2,30 | 0,07 - 18,56 121,16 3,59 | 0,84 - 0,81
TIJIK 5 50 10 10 10 - - - - - 0,05

[Tpmmewanma. HIT* — HedTenpoAyKTHL, KUPHBIM MPUPTOM BEACICHO MpeBhimenue 11K

[pepbrmenue [1JIK mMean wabmoganoce asaxasl (Beimycku 3 u 4), IIIK #Hedrenponykros —
Tk pas (Beimycku 2-5 u 11) (puc. 1).

Conepxanne pacTBOPEHHOH (GOPMBI TSKEITBIX METAIIOB B JIMBHECBBIX BOJAX HE3HAYUTCIBHO
noBbICHIOCH o cpaBHEHHIO ¢ 2001 r. 3aTo comepkaHue B3BCLICHHOH (POPMBI TSXKENBIX METAILIOB
PE3K0 CHU3WIOCH: Mean — B 1856, muaka — B 1010, Hukens u kagmus B 2,4 u 4,7 pa3, COOTBCTCTBECHHO.

Conepxanne Guorennsix Bemects B 2001 r. 6110 Beime mo otHomenuro k 2014 r.: NH," — B
26,6; NO, B 3,37; PO, — B 9,22 pasa. M tombko cozepxanre NO; 6pito Beime B 2014 1. mo
cpasaenuto ¢ 2001 r. 8 500 pas (tabn. 2).

Beicokuii ypoBeHp 3arpsa3HCHHS BOA W3 JIMBHCBOTO KOIICKTOPA MOXKHO OOBSICHHTH TEM, B
2001 r. x HeMy OBLITH MOJKIIOYEHEI HCTOUHUKHU X03(ekanbHerx Bod. K 2014 r., mocne BmemarenscTsa
OOIIECTBCHHBIX OPTaHU3ANN, COACPKAHNUE THKEIBIX METAIOB H OHOTCHHBIX BCINECTB B JTMBHEBBIX
BOJAX CYLIECTBEHHO CHU3MIIOCH (KPOME HUTPATOB — 235,00 MKr-IM ).
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Ta6nuua 2

Cogep>kaHue 6UOreHHbIX BELLECTB B APEHAXKHbIX 1 JIMBHEBbIX Bogax nobepexbs r. Ogeccol
13 aBrycta 2014 r.

Ha3BaHuUs 1 HOMepa BbIMYCKOB APEHAXHbIX U M 1 4,
JIMBHEBLIX BOJ MKram-3

1 Mnax «SlaHKepoH» 42,09
2. Mnax «OTpaga» 49,61
3. AXT-kNy6 71,03
4. Mnax «OTpaga-2» 27,81
5. Mnsx «Hyauctcknii» 33,82
6. Mbic Manblii poHTaH 16,54
7. Mnax 11 ct. CP 44,35
8. Mnsax 13 ct. CP 27,81
9. Mnsax 15 ct. CP 25,18
10. Mbic B® 66,15
11. Mnsx «OTpaga», XenTblii KaMeHb 39,84
12. Cya0peMOHTHBI 3aBOj-2 76,67
13. JInBHeBbIl KoNnekTop 16 cT. b®:

2014 r. 101,48

2001 r. [1] 2600,00
nak 400,00

NO~,
MKr-am-3

0,55
0,73
0,64
0,27
0,00
0,27
0,27
4,21
0,82
1,19
0,00
0,55

73,16

270,00

20,00

MpumeyaHus. cT. - cTaHuusa; CP - CpeaHnii ®oHTaH, B - Bonbwoli PoHTaH.

NO03;
Mr-gm-3

14,50
15,60
17,70

22,0
15,80
21,10
20,30
18,40
17,03
20,50
16,80
31,20

25,00
0,05
9,00

P043
MKr-AMm-3
22,04
19,92
24,45
24,47
65,20
24,45
18,11
26,56
105,95
112,29
23,24
21,13

181,11
1670,00
150,00

BbDKMBaeMOCTb TeCT-06bEKTOB B ApeHaXHbIX Bogax 6blsia H/XKE, YeM B KOHTPO/IE U MeHAMach B
gnanasoHe 18-90% (puc. 2). Tonbko B npobe BOAbl, 0TOOPaHHOI W3 JIMBHEBOr0 KosinekTopa 16
cTaHummn Bonbluoro ®oHTaHa, TOKCUYHOCTL OTCYTCTBOBaNa. Hanbonbliuee CHMUXEHWE BbDKMBAEMOCTU
TECT-00BeKTOB 3aperncTpMpoBaHo B Npobe APeHaXKHOM BOAbI M3 BblNyckKa 4.
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Puc. 2. BbDKMBaEMOCTb PaHHUX HaynanasbHbIX cTaguin T. plalynrns B QPeHaXHbIX U

JINBHEBbIX BOAaxX

,El,peHa>KHb|e BOAbl 13 BbIMYyCKOB 7 1 9 okasblBaN OCTPYH /NETa/IbHYH0O TOKCUYHOCTb, O YeM

CBUAETENLCTBYET NpeBbieHne 50%-HOM CMEPTHOCTMN.
BbiBOAbI

npOBE,qEHHble nccnenoBaHMA rMnokasasim ynydueHMe KadecTBa [PEHaXKHbIX

Ogpecckoro nobepexbs. Mob3ysicb COBOKYMHOCTbIO MOKa3aTenemn

MO>XHO

N JIMBHEBbLIX BO[

3aKM4YNTb, 4YTO K
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JWBHEBOMY KOJUICKTOPY OOJbIIe HE MOIKIIOUCHBI Xo3(ekanpHbie Boxael. Hambosee Beicokas
TOKCHYHOCTD JPEHAKHBIX BOJ OTMEUCHA B parione msika «OTtpana-2», BRIIYCK 4.
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uacmunu Yoprnozo mopa»
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IrctuTyT Moperkoi Gionorii HAH Ykpaimm, Oneca

TOKCHUKOJIOITTYHA XAPAKTEPUCTUKA JIPEHAXHWX TA 3JIMBOBUX BO/|
OJECBKOI'O Y3BEPEX KA

IMpuBeaeni maHi MIOAO IHTCHCHBHOCTH 3a0PYAHCHHS APCHAXKHUX Ta 31MMBOBUX BOJ Onechkoro
v30epeikoKks BAKKHMH MeTalamu, Ha(TONpoAVKTaMH 1 OlOoreHHHMH cronykamu. [lposeneHo
MOPIBHSHMN aHami3 BMicTy 3abpyaHrorounx peuoBud y 2001 i 2014 pp. 3nauBOBHX BOJ, IO
CKHIAIOTHCS Y IUBDKHY 30HY v paiioni 16-oi cranii Beaukoro ®@onrany. ¥ 2001 p. y 31uBoBHX BoAax
Oyno BILAMIYCHO BHCOKMH BMICT 3aBUCIOl (OPMH BAKKHX METATIB (HANMpUKIAA, Mial —
18,56 Mxr-M ), a TakoX aMOHiHHOro asoty (2600 mkr-am ), HiTpurie (270 Mxr-am ), docdaris
(1670 MKF‘,Z[M%), O CBIAYWIO TMPO MAKIIOUCHHS O 3/IHMBOBOTO KOJICKTOPA KCTOYHHUKOB
xo3dekaapHux BoA. Y 2014 p. BMICT BaXXKHX METaJIIB 1 OI0TCHHHUX CHOAYK YV 3UBOBHX BOJAX CYTTEBO
3HM3uUBCs (KpiMm HiTpatis — 25,00 MKF‘,Z[M%). ITpo ue Takok CBIAYHUTH BIACYTHICTh TOKCHYHOCTI LIUX
BOJ 11 HAHOLIBII 1y TJMBOTO MPICHOBOXHOTO TecT-00 ety Tamnocephalus platyurus.

Kmouosi crnosa. Odecvre yzbepescoics, 3a6pYOHeHHs, 8ANCKI Mematl, HaPmonpooykmu, Gio2eHHI CHOIYKU,
MOKCUYHICTb

SYe Dyatlov, A.V. Koshelev, V.V. Adobovskiy, L.Yu. Sekundyak, N.F. Podplyotnaya, E.V. Kirsanova,
G.N. Deviatykh, SA. Zaporozhets
Institute of Marine of Biology of NAS of Ukraine, Odesa

TOXICOLOGICAL CHARACTERISTIC OF DRAINAGE AND RAIN
WATERS OF ODESA COAST

The article presents data on the intensity of the pollution of drain and rain waters near the coast of
Odesa by heavy metals, oil and nutrients. It is shown the comparative analysis of pollutants in 2001
and 2014 in rain water discharged into the beach arca near the 12th station of Bolshoy Fontan. In
2001, the high content of suspended forms of heavy metals (copper — 18.56 mkg-dm™) and
ammonium (2600 mkg-dm™), nitrite (270 mkg-dm™), phosphates (1670 mkg-dm ) was determined in
the rain waters, indicating the connection of rain sewer with the sources of waste waters. In 2014, the
content of heavy metals and nutrients in rain waters decreased significantly (except nitrates —
25.00 mg-dm™). This is evidenced by the absence of toxicity of these waters for the most sensitive
freshwater test object Tamnocephal us platyurus.

Keywords: Odesa coast, pollution, heavy metals, cil, nutrients, toxicity
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