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AnHoTtanus. [IpuBeneHsl pe3ynsTaThl paAH03KOIOTHYECKUX UCCIETOBAHMM JOHHBIX OTI0XKEHUH A30BCKOTO MOPS
B Teuenue 2017-2019 rr. 3arpsizsHeHHE TOHHBIX OTIOKEHUNH A30BCKOTO MOPSI 32 BpeMsI HCCIIeIOBaHU MO3anYHO
U OlpeJenseTcs mnepepacrnpeneieHieM, B OCHOBHOM MOCTYEPHOOBUIBCKUX BblMageHuit. OueHeHbl YPOBHU
3arpsI3HEHHOCTH JTOHHBIX OTJIOKEHHH PaJMOaKTHUBHBIM ILI€3ME€M IO CPAaBHEHHUIO CO CPEIHEMHOTOIETHUMU
nokazartenssmu. [IpeacraBiieHsl pe3yabTaThl HAONIONEHHI 3a COACPKAHNEM PaMOAKTHBHOTO 11€31sl B OCHOBHBIX
MIPOMBICIIOBBIX BUAAaX PbIO A30Bckoro Mops 3a mepuoj ¢ 2017 nmo 2019 r. IlpuBeneHo cpaBHeHHE ypOBHEH
cofepxaHus 1e3usi-137 B Mblnax pei0 B COOTBETCTBUU C TMTMEHHYECKHMMH TPEOOBaHUSMHU 0€30TaCHOCTH M
MUIIEeBON IIEHHOCTH MUIIEBHIX MPOAYKTOB, CAHUTAPHO-3MUAEMHUOIOIMYECKUMH NMPaBUIaMH U HOPMAaTHUBAMHU,
nelficTByromuMu Ha Tepputopruu Poccuiickoit @enepanun. [Tokazano, uro conepxanue nesus-137 B Ouopecypcax
A30BCKOT0 MOpS HAXOJUTCS 3HAUYUTEIHHO HIXKE JJOMYCTUMOTO YPOBHS COAECPKAHUS 3TOTO U30TOIA B phIOax U He
MIPECTaBISIET paIuallMOHHON OMacHOCTH. PaualimoHHO-9KOIOTHYECKOe COCTOsIHIE OacceiiHa A30BCKOTO MODS
B HCCIEIYyeMBbId Mepuoa HE BBI3BIBAET OMACCHUN B OTHOWIEHUHU HAKOIJIEHHUS H30Toma Ies3us-137.
Pagnoskomorudeckriit MOHUTOPUHT akBaTOpUU A30BCKOTo Mops B TeueHue 2017-2019 rr. mokazas, 4To rIaBHBIM
HCTOYHUKOM paJUallIOHHOTO 3arpsi3HeHHs ocTaeTcs UepHOOBIIBCKHIA ClIeN.

KuaroueBrble caoBa: 1ie3uii- 137, 1OHHBIE OTIOXKEHHSI, MOPCKHE BUJIBI pbIO, A30BCKOE MOpE, YAeIbHasl aKTUBHOCTh
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Abstract. The results of radioecological investigation of the bottom sediments in the Azov Sea are given for
2017-2019. Pollution of the Azov Sea bottom sediments during the period under study has been detected
sporadically and is determined by redistribution of predominately post-Chernobyl fallout. The level of caesuim-
137 pollution of the bottom sediments has been evaluated in comparison with its long-term average values. The
results of monitoring of radiocaesium content in the main commercial fish species of the Azov Sea are presented
for the same period. Comparison of caesium-137 content in the fish muscle tissues according to the sanitary and
epidemiological regulations and standards, currently in force in the Russian Federation, is made. It is shown that
the content of caesium-137 in the aquatic biological resources of the Azov Sea is much lower than the maximum
permissible content of this isotope in fish and does not pose a radiation threat. For the investigated period, the
state of the Azov Sea environment in terms of radiation does not give cause for concern pertaining to the
accumulation of caesium-137 isotope. Radioecological monitoring of the Azov Sea area in 2017-2019 has revealed

that Chernobyl trace remains the main source of radiation pollution.

Keywords: caesium-137, bottom sediments, marine fish, Azov Sea, specific activity

BBEJIEHUE

Hecmorps Ha 10, 9T0 A30BCKOE MOpE — cCamoe Mel-
KO€ MOpe Ha IIJIaHeTe, OHO SIBJIAETCS YHUKAJIbHBIM IpHU-
POMHBIM O0BEKTOM, UMEIOIIUM O0TaThiii MUp (IOpPEI 1
¢daynbl. B TeueHre MHOTHX JieT A30BCKOE MOPE OTIIH-
4aJOCh BBICOKOW PBHIOOMPOAYKTHBHOCTBIO, KOTOpas
oOecrieunBanach Kak pa3 3a CUeT MENKOBOIHOCTH M
3HAYUTEIBLHOrO 00beMa peuHoro croka [1]. llupokoe
pacmpocTpaHeHre B BoJIaX A30BCKOTO MOPSI TIOTYIHITH
MPEICTABUTENN UXTHO(QAYHbI MPECHOBOIHBIX BOJO-
€MOB, BEJIMKO 3HaYE€HHUE MPOXOIHBIX U MOTYPOXOAHBIX
BHJIOB PHIO.

Baxxnocth coxpaneHus: A30BCKOTO MOpPSI B YHCTOM
BHUJIE OYEBUHA. 3HAUUTEIbHAS JONS 3arps3HEHUS
MoMaaeT B BOJOEM C IEPEHOCOM BO3AYIIHBIX Macc;
OOMBIIION BpEI HAHOCUTCS B XOJIC Pa3BEbIBATEILHOTO
OypeHusi Ha menbde, MPH aBapUd MOPCKHX CYIIOB H
aBHaIlMH, B PE3yJIbTaTe MOPCKUX MEPEBO30K CYAOB, CO
CTOYHBIMH BOJAMHU MPHUOPEKHBIX TOPOOB, OT MIPUMeE-
HEHUS XUMUYECKHUX BEIIECTB B CEIbCKOM X035 cTBE [2].
A30BCKO€ MOpE HaxXOIUTCA B 30HE BIMSHHUSA PocToB-
CKOM aTOMHOW CTaHIIMM, U B CIlydae BOZHUKHOBEHUS
Ype3BbIYaiHOM CUTYaIH BO3MOXKHO 0XHIATh ObICTpOE
PaAMOHYKINIHOE 3aTpsA3HEHUE BOI0eMa, T. K. B Kaue-
cTBe BogpoemMa-oxyanutens ADC UCIIONb3yeTcs eCTeCT-
BE€HHBIA 3aJIMB, OTTOPOXEHHBIK OT LluMisiHCKOTO
BojmoXpaHuiuina p. [JJoH rpyHToBON mamOoi [3].
OnHako OCHOBHOE 3arpsi3sHeHHe A30BCKOTO MOps
PaArOAaKTUBHBIMH AJIEMEHTaMH IPOU3OIIIO B PE3YIIb-
Tare aBapun Ha YepHoObLIbCcKOM ADC [4]. B crity men-
KOBOZHOCTH M OTHOCHUTENBHOM 3aMKHYTOCTH A30BCKOE
MOpPE€ MO)KHO pacCMaTpUBaTh KaK MOZIEIbHBIN MOPCKOM
BOJIOEM, B KOTOPOM OCOOCHHOCTH HAKOIUICHUS U TIepe-
pacmpeneneHus paIuoHYKIHI0B B IKOCHCTEME MPOSB-
JISTIOTCSL JOCTATOYHO TMMOKa3aTeNnbHo [5]. B HacTosmiee

BpeMsi B OacceifHe A30BCKOTO MOpPsI OTCYTCTBYIOT JICH-
CTBYIOILIME NCTOYHUKH 3arPA3HEHUS PaIHOHYKIHIaMH.

K gnciy oCHOBHBIX TEXHOTEHHBIX PaIHOHYKIHIOB,
3arpsA3HAIONINX OKPYKAIOIIYIO CPEIy, OTHOCUTCS J0J-
TOKHUBYIIIAN U30TOM 11e3us-137, SBISIONTUIICS OMTaCHBIM
JUIA JKHBBIX CYIECTB, BKIIIO4as 4ernoBeka. B MomeHT
BBIOpOCa 1e3usi-137 B OKPYKAIOIIYIO CPey OH HaXo-
JUTCS B XOPOIIO PAaCTBOPUMOM COCTOSTHUH (METTKOAMC-
MepCHBIC YaCTHUIIbI, THIIA MBUTH; Tapora3opas ¢dasa u
T. 1.). DTOT (haKT 3HAYUTEIIBHO 00JIEryaeT ero AajbHew-
IIYI0 MATpanuio. BeInaBinii Ha MOBEPXHOCTh 3EMIIH
paanoaKTUBHBIN 1I€3Uil IepeMelaeTcss moa BO3Aei-
CTBHEM IMPHUPOTHBIX (PAKTOPOB B TOPU3OHTAIHHOM H
BEpPTUKAJIbHOM HampaBlieHUsAX. ['opu3oHTaNbHAL
MUTpaLMs TPOUCXOAUT TPU BETPOBOM IPO3UU TOUB,
CMBIBAaHUHM aTMOC(EPHBIMH OCaJIKaMH B HU3MCHHBIC
OeccTouHbIC Y4acTKH. BepTHKaIbHBIN MTEPEHOC 113U
MPOUCXOAUT ¢ (HIIBTPAIIMOHHBIMM TOKAaMHU BOJBI W
CBA3aH C JEATENbHOCTHIO MOYBEHHBIX XUBOTHBIX U
MHUKPOOPTaHU3MOB, BEIHOCOM M3 KOPHEOOMTAaEMOTO
CJIOS TIOYBHI B HA3eMHBIC YaCTH PACTEHUU U 1p. [6].

Haunbonee 3HaunMbIM UCTOYHHKOM MH(POPMAIIUHU O
BHEIIIHEM BO3/ICHICTBUY PaIMOHYKIUIOB SBIISIOTCS IOH-
Hble OTIOKEHHS. B BomoeMe MTOHHBIE OCaaKU CITy)KaT
[JIAaBHOM JICTIOHUPYIOUIEN Cpenoi U HECYT OCHOBHYIO
WHDOPMALIHIO O PaJOAKTUBHOM 3arpsi3HEHUHU, TeM
CaMbIM SIBIISISICH TIOKa3aTelIbHBIM (aKTOPOM KadecTBa
TPaHCIOPTUPYIOUNX UX BOx [7]. B coBpemeHHBIi Te-
PHOJ, HECMOTPA Ha CHUYKEHUE TIOCTYIUIEHH 1e3us-137
u3 atMocQepsl, PUTOKA U3 IPyTUX MOpel U BogocOop-
HOM TepPUTOPHH, TOHHBIE OTIOKEHNUS A30BCKOT0 MOPS
MOT'YT CTaTh ITITaBHBIM HCTOYHIKOM BTOPHYHOTO 3arpsi3-
HeHus ero Box [8].

Hapsiay ¢ qpyrumu 3arpsi3sHAIONIMME BeIleCTBaMH,
THJIPOOMOHTHI aKTHBHO aKKyMYIHPYIOT 1e3uii-137 u3
BOJIbI, TOHHBIX OTJIOKEHHMH M KOpMOB. Bmecte ¢ mpo-
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JYKTaMH [TPOMBICIIa PaIMOH YKIIH/IbI IIONAAak0T B Opra-
HH3M YelIOBEKa KaK B KOHEYHOE 3BEHO IMHUIIEBOM IICIH
[9].

HakorieHre painoaKTUBHBIX BEIISCTB OPraHaAMH U
TKaHSIMHM PBIO, a TaKKe UX Paclpene/icCHUE U BhIACIC-
HUE 3aBHCAT OT 1I€JI0T0 psijia YCIOBUN, OCHOBHBIMHU U3
KOTOPBIX SIBJISIIOTCS: XUMHUYECKas MPUPOJA M30TONA,
MePUOJI ITOJTypaciiaia, KOHIIEHTPAIs B Cpelie, BO3PacT
U usnonoruueckoe cocrosHue puid. Monusupytoiiee
M3JIy4eHHE OKa3bIBaeT pa3pylliaroliee JICHCTBUE HA
opraHusM pbi0. OHO HPOSBISACTCS Ha BCEX CTAIMIX
Pa3BUTHS: Ha OILJIOJOTBOPEHHON M Pa3BHBAIOIICHCS
WKpe, Ha JIMYMHKAX, MalbKax, B3pOCIbIX pbiOax. B
3aBUCHUMOCTH OT J03BhI OONydeHUS HAOIIOZAIOTCS
TSKEJIbIC TIOPAXKEHUS MOJIOBBIX KeJIe3, KPOBETBOPHBIX
OpraHoB, 1e()eKThl B Pa3BUTUH U YPOICTBA, OTCTaBa-
Hue B pocte. [lon nefictBuem 11e3usi-137 MposBISIOTCS
pa3iuYHbIe TEHETUKO-OMOXUMHYCCKHUE aHOMAJIHUU.
PbIOBI, 3arps3HEHHBIC PaIHMOAKTUBHBIMH H30TOIAMH,
SIBJISTFOTCS ONTACHBIMHU MCTOYHMKAMH 3aPaXKCHUS PYTHX
JKUBOTHBIX U uesoBeka [10].

MATEPUAJIBI 1 METO/bI

B 3agauy HacTosiel paboThl BXOAMIIO UCCIICAOBATh
HaKOIIEHMS 1e3usi-137 B JOHHBIX OTJIOKEHUSX U THI-
pobuoHTax A3zoBckoro Mops 3a nepuon 2017-2019 rr.

[IpoObI NOHHBIX OTIIOKEHHH B A30BCKOM MOpe
OTOUpANUCh B XOJE€ KOMIIJIEKCHBIX JKCIEAUIIN
AsoBo-Yepnomopckoro punuana ®PIBHY «BHUPO»
(«AsHUWPX») aBaxxas! B rof (J€ToM 1 ocenbro 2017—
2019 rr.) Ha 24 cTaHIMSIX MHOTOJIETHEH CTaHIapTHOM
CETKH HaOIoeHui B COOCTBEHHO MOpe M Ha 9 cTaH-
nusix — B Taranporckom 3anuse. J{ist oTbopa JOHHBIX
OTIOKEHUH MCIOIb30BaJCs qHouepnarens [lerepcena
¢ wiomiaapo 3axsata 0,1 M. OT6Op MPod AOHHBIX OT-
noxeHul nposoauiics B coorBerctBuu ¢ ['OCT
17.1.5.01 [11]. JlocTaBiaeHHbIe 00Opa3ibl JTOHHBIX
OTJIOKEHHH OTIIEISUTH OT TIOCTOPOHHUX BKITIOUCHHN U
BBICYIIIMBAIIU B CYHIMIBHOM IIKa(y B COOTBETCTBHH C
METOJMYECKUMHU pekoMeHaarusmu [ 12].

MarepuanoM Jist paIuoIOrHYECKIX UCCISIOBAHUN
MOCIYXUJIU MPOMBICIOBBIE BUJABI PHIO: Oapalyms
Mullus barbatus, ObBIYOK-KpYTIsiKk Neogobius
melanostomus, xamOana-kajikan Scophthalmus
maeoticus, munenrac Planiliza haematocheila, cTaB-
puna yepaomopckas Trachurus mediterraneus, Cenbb
a3oBO-uepHOMOpCcKas Alosa immaculata, cynak
Sander lucioperca, Tapaubs Rutilus heckelii, Tionbka
Clupeonella cultriventris,
encrasicolus, BEUIOBIICHHBIE B A30BCKOM MOpPE B XO7Ie

xamca FEngraulis

KOMIIJIEKCHBIX JKCIICANIINI B BECCHHHUM, JICTHHUU U
ocennnit mepuonas! 2017-2019 rr. Otbop npod prId
npoBoauiics B coorBercTBuu ¢ [OCT 32164 [13].
Toueunbie TPOOBI OTOUPATUCH C YUETOM pazMepa phiObl
LIENTBIMU TYIIKaMU (C TOJIOBaMH): HE MEHEE IIECTH PBIO
nmpu Macce ogHoro 3x3emiuripa ot 0,1 mo 0,5 kxr; He
MeHee Tpex phIo pu Macce 3k3emiuisipa ot 0,5 1o 1 kr;
ofiHa peIda TpH Macce dK3eMIuIsipa ot 1 jo 3 kxr. [Ipu
Macce 3K3eMIuIIpa Oosee 3 Kr oTOMpaii Mpoobl OKOJIO0
IIPUTOJIOBKA, CPENHEN M NPEAXBOCTOBOM yacTel
(c xocTsamu). Macca cpermHei mpoObl )i UCTIBITAHUS
coctapisiia He MeHee 1 k. OToOpaHHbIe 00pa3Ibl PHIObI
Tepes aHaJN30M OYHMINAIM OT MEXaHUYECKHX 3arps3-
HEHHWH W YelllyH, YAAJSUTH BHYTPEHHOCTH, U3 TOJOBBI
— >Ka0pbl, 3aMOPOXKEHHYIO PBIOY pa3MOPaKUBAIIU IO
temnepaTypbl Munyc 1 °C. Menkyio peiOy (He Oosee
0,1 Xr) MBUIM M HMCHOJIB30BAJM IS aHanu3a 0e3
pasnenku [13]. [IpoObI u3Menbyaiy ¢ MOMOIIBIO HOXKA
WJIH MSICOPYOKH C IIENbIO YCpeIHEeHUs TIPOOBI M YBEIH-
YEeHUsl MacChl CUETHOTO 00pasiia B 3aJJaHHON reoMeT-
pUH H3MEpPEHHS] B COOTBETCTBHH C METOAMYECKUMHU
pexomenganusamu [ 14].

Ilepen mpoBeneHUEM UCHBITAHUN Ha COAEp)KaHUE
ne3usa-137 B nmpobax MOHHBIX OTIOKEHUH M THIPO-
OMOHTOB BBITIOJHSIIN JIO3UMETPHUECKHI KOHTPOJIb 110
MOIIHOCTH 03Bl TaMMa-HU3JIyYCHUsSI C IMOMOIIbIO
nozumerpa JAKI-07 1 «dpo3n». YaenbHyt0 akTUBHOCTh
1e3us-137 B JOHHBIX OTIIOKEHUSIX U THAPOOMOHTAX
OTIpEAeNANN Ha raMMa-CIIeKTPOMETPE YCTAaHOBKHU
cnekrpomerpudeckoit MKC-01A «Mynstupany. M3me-
peHue aKTUBHOCTH 11€3Hs-137 B JTOHHBIX OTIOKEHUIX
W THIPOOMOHTAaX MPOBOAWIHN cornacHo «Meromuke
W3MEpPEHUsT aKTHBHOCTH PAJMOHYKIHJIOB C UCIIONB30-
BaHUEM CIIMHTWUISIIMOHHOTO TaMMa-CIIEKTPOMETpa ¢
nporpaMMHbBIM obecniedenueM «I[Iporpeccy, 3aperuct-
pupoBanHo#l B DenepanbHOM MH(OPMAIMOHHOM
dboHge Mo obecreyeHUIO eJUHCTBA WU3MEPCHUMH
@®P.1.40.2017.25774 [15]. be3omacHOCTb YypOBHS
HaKOIUICHHUS 11e3usi-137 B TKaHSAX PHIO OLIEHUBAIH B
COOTBETCTBUHU C CAaHUTAPHO-3IHIEMHOIOTHIECKIMHU
nmpaBuJIaMi U HoOpMaTtuBamu «[ HrueHuveckue Tpedo-
BaHUs 0E30MACHOCTH Y MHUINEBOH IIEHHOCTH MUNIEBBIX
nponykroB. CanlluH 2.3.21078-01» u TexHUYECKHM
pernmamentom TP TC 021/2011 «O Ge3zomacHOCTH
MUIIeBo npoxykun» [16, 17].

PE3VIIBTATBI U OBCYXJIEHUE

B Teuenue Bcero mepuoga HaOMIOMESHUN CpemHss
yaenbHas aKTUBHOCTH 1e3usi-137 B JOHHBIX OTIOXKE-
HUSIX A30BCKOTO MOpsI BapbupoBaina oT 7,99+3,08 mo
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10,43+2,49 Br/kr cyxoii Macchl (Tabm. 1). B A3oBckom
MOpE MaKCHMaJlbHasi CPEIHSS yAeabHAs aKTUBHOCTb
ne3ua-137 orMevyanach B JOHHBIX OTJIOXKEHUSIX B
2018 1., munumansHasg — B 2017 r. B Taranporckom
3aJIMBE CaMbIM AKTUBHBIM B OTHOLICHHM HAKOILJICHHS
PaaMOaKTUBHOIO M30TOIA II€3Us TaKXKe OKa3alcs
2018 1.

AHann3 MONYyYCHHBIX PE3YJIBTATOB MMOKa3aj, YTo
CpeaHUE 3HAYCHUS YICIHbHON aKTUBHOCTH T1e3usi-137 B
JIOHHBIX OTIIOKEHUSIX A30BCKOTO MOPS 32 HUCCIIELyeMbIi
nepuo ObUTH MPUMEPHO ONH3KH.

Pacnipenenenue paanoakTHBHOTO 11€3Hs B A30BCKOM
MOpE OIpeeNnseTcsl He TONBKO PacloIoKEeHHEM UCTOY-
HUKOB €r0 MOCTYIICHHS, HO U €CTeCTBEHHBIMU (haKTO-
paMu U IIporeccamMu: TeoMOP(OIOrHUSCKUMU U JIUTO-
JIOTUYECKUMU 0COOCHHOCTSIMUA MOPCKOT'O JIHA, YPOBHEM
COJICHOCTH BOJIOEMa, BOIOOOMEHOM ¢ UepHBIM MOpeM,
rUApoAMHaAMHYecKUMU pexxumamu [18]. B AzoBckom
MOpE COCTaB JOHHBIX OTJIOKEHHN MEHSETCS OT KpYII-
HOJMCIEPCHON MeCYaHO-PAKYIIEHHOU 10 MEIKOIUC-
NepcHON WIMCTol Ppaknuu. UnucTeie cocTaBstonme
JIOHHBIX OTJIOKCHUN 00JIaat0T JIydIliel COpOIMOHHOM
CIIOCOOHOCTBIO M HAKAIUIMBAIOT OOJNBIINE KOINYECTBA
TOKCUKAHTOB [5, 19].

CornacHO pe3yibTaraM MpOBEACHHBIX HCCIIEN0Ba-
HUM, MOBBIIICHHAsA aKTUBHOCTH Ie3usa-137 Habmio-
Jaercs B TITyOOKOBOJHOW LIEHTPAbHOW M 3ariaHOoN
4acTaxX A30BCKOIO MOps, B MECTax, ¢ MPOUCXOIUT
AKTHBHAs aKKyMYIISAIMs OPraHMYECKOro mija. Makcu-
MaJjibHas aKTUBHOCTh PaIUOIIE3Hs] PErHCTPUPOBaach
B 2019 I B INIMHKUCTHIX UIIaX H0KHOTO ITTyOOKOBOIHOIO
pationa AzoBckoro mops (1o 17,09 bx/kr) u B 3amnan-
Hoit yactu Taranporckoro 3aiuBa (10 13,87 Bk/kr).
MuHumMmanpHas yaeinbHas aKTUBHOCTH Ie3usi-137
3a(pMKCUpOBaHa B TIECKaX BOCTOUYHOM 4acTU A30BCKO-
ro mops B 2019 1. (10 9,63 Br/kr).

CornacHo nagHBIM MypMaHCKOTO MOPCKOTO OHOJTO-
TUYECKOr0 MHCTUTYTA, MPOBOIUBIICIO HMCCIICIOBAHUS
JOHHBIX OcaakoB A3oBckoro mMops B 90-x XX B.,
colepKaHHue PaJMOAKTUBHOTO 11€3Hsl B JIOHHBIX 0CaJl-
Kax co0cTBeHHO Mopsi cocTapiisio 10—80 bk/kr, Taran-
porckoro 3anuBa — 10—100 Bx/kr cyxoit maccel [20].

B cOOTBeTCTBUHU C JUTEpATypHBIMU JTaHHBIMH, B
2004-2006 rT. B A30BCKOM MOpE€ MaKCUMaJIbHAs ylielb-
Has aKTMBHOCTh PaJMOAKTUBHOIO IE€3Us JTOCTHUIIIA
80 bx/kr, B 20142015 rr. — 65,4 BK/KT Cyx0if MaccChl.
CoBpeMeHHBIN YPOBEHD HAKOIIEHUS 11€3us1-137 B 10H-
HBIX OTJIIOKEHHSIX A30BCKOI'O MOPS TOYEUHO KOJIeOIeT-
cs B mMpoKoM juana3one ot 0,4 g0 65,4 br/kr, npu
cpenHeM 3HadeHun 29,5+18,9 br/kr [21]. CnenoBareiib-
HO, 3a Oonee ueM 25-JI€THHI MEPUOJ COepKaHUE
1e3us-137 B MOHHBIX OTIOKEHUSIX A30BCKOTO MOPSI
MOHU3HIIOCH B CpeTHEM B 4 pa3a, OJJHAKO eIle CoXpa-
HSIOTCS JIOKAJIbHBIC YYAaCTKU C TOBBIIIEHHBIM COJIEP-
KaHHEM PaJIHOHYKIIH]IA.

YpoBHU HaKOIUICHHS 11e3usl-137 B MBITIIEYHON TKa-
HU PsiJia TPOMBICIIOBBIX BUJOB PHIO A30BCKOIO MOPS B
TeUeHUE Meprojia HaOONCHUH pa3uyanuck (Tadm. 2).
B nepron 2017-2019 rr. 6p1utH 00CTIEOBAHBI:

— ObIYOK-KpyIJIsK (Neogobius melanostomus) —

OTHOCHTCS K KATErOPHH JIOHHBIX PbIO, BEIET OCE/-
JIBI 00pa3 )KU3HH, MPEAIOYUTACT ICPIKATHCS KaK
MOXHO Onroke k Oepery, Ha qHe. OCHOBY paluo-
Ha OBbIYKa COCTaBJISIOT MEJIKHE JIUUMHKH, PauKH,
KPEBETKH, YCPBIYKH, MOJLUIOCKH, HEKOTOPHIC
BHUBl MaJIbKOB. BhIUOK BechbMa ysI3BUM Iepen
XHUIIHBIMH PBIOAMH, T. €. SBJIICTCS MIPOMEKYTOU-
HBIM BHJIOM IIHILEBOH LIENH B BOIOEME;

—xamca (a30Bckuit anuoyc) (Engraulis encrasicolus)
— mejaruyeckas JKUTEIbHUIIA MOPS, OOMTAET B
TOJIIe MO0 Ha MOBEPXHOCTH BOJBI, HE OMYyC-
Kasich Ha T1youHy. [luTaercss QUTOMIAHKTOHOM,

Taoaunma 1. CpenHue KOHIIGHTpAILUU YIENbHONH aKTUBHOCTH 1ie3usi-137 B JOHHBIX OTJIOXKEHHUSAX A30BCKOTO MOPS,

2017-2019 rr., Br/kr cyxoi Mmacchl

Table 1. Average concentrations of caesium-137 specific activity in the bottom sediments of the Azov Sea, 2017—

2019, Bq/kg of dry weight

YaenpHas akTUBHOCTH 11e3us-137, BK/KT cyXxoit Macchl
Paiion / Area Specific activity of caesium-137, Bg/kg of dry weight
2017 r. 2018 r. 2019 r.
A30BCKOE MOpE 8.0642,77 10,4322,49 9.01+3,24
Azov Sea
Taranporckuii sanus 8.2122,51 9,54+2.27 7,99+3,08
Taganrog Bay
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Tabauua 2. YienbHas aKTUBHOCTH Lie3usi-137 B
pbeioax AszoBckoro mops 3a 2017-2019 rr, Bx/kr
CBIPOI Macchl

Table 2. Specific activity of caesium-137 in the Azov
Sea fish species in 2017-2019, Bq/kg of dry weight

Bux pei6 Mums. Makc. | Cpenssist

Fish species Min Max | Average
BbI4ok-kpyrisik
Round goby 2,86 4,75 3,43
Xamca 2.86 5,10 326
European anchovy
Tronbka
Black Sea sprat 2,86 475 3,06
HI/IJ'IeHFaC 3.04 6.51 i
So-iuy mullet
Kambana-kankax
Black Sea turbot 3,84 4,23 4,04
Tapans
Roach 2,86 3,50 3,10
Cynax
Zander 6,55 7,97 7,26
bapabymns
Red mullet 296 | 325 3,10
CraBpuna
YepHOMOPCKast
Black Sea horse 3,52 5,56 4,54
mackerel
Cenpap
4epPHOMOPCKO- 596 315 306
a30BCKas > > 5
Pontic shad

pakooOpa3zHBIMU U MOJITIOCKAMH, UX INYUHKAMH,
yepBsAMHU U MalbkaMu pbei06. Cama sBisercs
KOPMOM JIJISl XUIIHBIX PbIO;

—T1ionbKa (Clupeonella cultriventris) — nenarmdec-
Kasi ppi0a, OCHOBHYIO YaCTh JKH3HH MPOBOIHUT B
tonie Boabl. OCHOBY pallioHa COCTaBIISIET 300-
TUTAaHKTOH. TrOoNbKa 3aHUMaeT OCHOBHOE MECTO B
MUIIEBOH [ETIOYKE, SBIISASCH KOPMOM JJISI XUIITHBIX
peIO (Cydaka, YEXOHH);

— nunenrac (Planiliza haematocheila) — nuraercs
MPEUMYIIECTBEHHO MEpUu(DUTOHOM, IETPUTOM,
pa3IUYHBIMU METKHMHU JIOHHBIMH O€CIIO3BOHOU-
HBIMH, B A30BCKOM MOpE — TaKXe MOPCKHMH
4yepssiMu Hepercamu (Nereis Linnaeus). Kpynaeie
0CcOo0M MOTPEONAIOT TIOIBKY, XaMCy, MOJOIb
ObIuKa;

— kamOana-KajJKaH, WJIW a30BCKUH KaJlKaH
(Scophthalmus maeoticus) — XxuuiHas peioa.
[MuTaercst METKUMHU PaKoOOpPa3HBIMH, MOJITIOC-

KaM#, B3pOcClibie 0co0u — JOHHOU PBIOOH,
KpabaMu, XaMcCO#, HIIPOTOM, CTaBPHIOMH,
TIOJIBKOU H T. 1.;

— TapaHb a30BO-4yepHOMOpcKas (Rutilus heckelii) —
MOTYIPOXOJHAS Pa3HOBUIHOCTh OOBIKHOBEHHOM
wioTBel. OOUTaeT B A30BCKOM MOpE, OTKYy/a JUIst
HepecTa BXOIUT B PEKH, Melarndeckas ppioa;

— cynak (Sander lucioperca) — pbi0a NIOTOSIIHAS,
XHIHAS, OJMH U3 BHJIOB, BXOJSIINX B CEMEWCTBO
okyHeBbIX. [locTositHHOEe MecTo oOMTaHUs —
MaJIOCOlIeHast aKkBaTOpHUsi A30BCKOTO MOpSI, T/I€ OH
KOPMUTCS TIOJIBKOM, OBIYKAMH U YEXOHBIO;

— Oapalyns (Mullus barbatus) — xuiHas psida, B
pAaIMOH KOTOPOU BXOJAT OOMTATENIN MOPCKOTO JTHA.
Jlep>kuTCsl CTasiMU, MPENNOYUTACT MITUCTOC WIIH
necyaHoe JHO;

— craBpuaa yepHomopckas (Trachurus mediterraneus)
— craifHas menaruyeckas poioa. OXOTUTCS B
TOJIIE BOJBI, HO MOXET ONMYCTUTHCS Ha JHO,
YTOOBI CXBaTUTh MEJIKYIO JI00BIUY;

— YEePHOMOPCKO-a30BCKasi MOpcKas cenbab (Alosa
immaculata) — XWUIHBIN BUI IO, BeILyIUH CTaii-
HBIM 00pa3 *u3HU. B OCHOBHOM paliMoH BXOIAT
TIONBKA U XaMca. LleHHbIH 00beKT pIOHOTO Tpo-
MBICITA.

3a mepuoja MCCIIeNOBaHUN MHHHMAaJbHAs aKTHB-
HOCTB 11e3usi-137 oTMedanach B TKAHSIX ObIYKa-KPYIJIsi-
Ka, XaMCBhl, TIOIIbKH, TApaH!, MaKCUMaJbHAas — Y Cy/ia-
Ka, TAJIeHTaca, KaMOalbl-KaJIKaH, CTaBPHJIbI YEPHOMOP-
CKOM.

Paznuuns B HAKOTUIEHHH M30TONA IE3HUs Pa3HBIMU
BHJIAMHU PBIO OOBICHSIOTCS, TIIABHBIM 00pa3oM, BUIO-
BBIMH M (DU3HOJIOTHYCCKUMH OCOOCHHOCTSIMH, & TAKKE
TtunioM niutanus [22]. Tak, XUIHUKA 1 6eHTOdAarH, KaK
MPaBUJIO, HAKAIUIMBAIOT 11e3ui-137 B OONBIINX KOJIH-
YyecTBax, YeM IUIAaHKToparn U MUpHBIE BUJIBI pIO. B
MepUOJT HAONFOICHHUH YIEbHYI0 KOHIICHTPAIUIO T[e3HsI-
137 MakcUMalbHO PETUCTPUPOBAIIN B TKAHIX UMEHHO
XMINHBIX PBIO: Y cymaka — 10 7,26 Bk/kr, kamOaibI-
Kankan — 10 4,04 Bx/kr, nunenraca — 10 4,42 Bx/kr
ceipoii Maccel. B 19962002 rr. B kambane bantuku
perucTpupoBaiv ypoBHU 11e3usi-137 mo 14,0 Bx/kr u
TOJIBKO B IOCHeAHHE Toasl — He Oomee 5,4 Bx/kr
celpoit Macchl, a B Hadajie 2000 1. B TKaHIX cygaka
Bucnunckoro 3anuBa — 10 28,9 Bk/Kr, B cOBpeMeH-
HBIM nieproa — He 6oiee 16,6 Bk/Kr cbipoii Macchl [23].
CornacHo pa03KOIOTHIECKIM HCCIIENOBAHUSIM, TIPO-
BomMbIM A3oBo-Uepromopckum ¢ummanom GIBHY
«BHUPO» («<A3HHUPX») B ceBepo-BOCTOUHON HacTH
UYepnoro mops B 2012-2016 1T, Hanbosee 3arps3HeHbI
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1e3reM-137 ObLIM TaKk)Ke XUIIHBIC BUBI PHIO. Makcu-
MaJbHast KOHIIEHTPAIHs PaIuoLe3ns B TKAHIX XUIIHHU-
koB nocturaia 8,09 bx/kr [24].

[ToBplmeHHAs KOHIEHTpPAIUs 3arpsI3HIIOMINX
BELIECTB Y XHUIIHUKOB, KOTOPHIE SBIJIAIOTCS BBICIIMM
3BEHOM DKOJIOTUYECKON IEMOYKH, 3aKOHOMEpHA U JIJIs
JPYTUX MCCIEIOBAHHBIX TOKCUYHBIX 3JI€MEHTOB [25].

Hopw™met Ha copeprkanre paOHYKIIUIOB B PbIOE Kak
MUIIEBOM Tpoaykre pernameHTtupoBansl CaunlluH
2.3.2.1078-01 (c m3MEeHEHUSAMH U JOMOTHEHUSIMU) H
TC TP 021/2011 [16, 17]. Conepxanue ne3usi-137 Bo
Bcex 00CIIeNOBaHHBIX BUAAX PHIO A30BCKOTO MOpS B
TEUCHHE BCETo Mepuoja HaONIOJeHUN HaXOoAMIoCh
3HAYUTEIHHO HUXKE JIOITYCTUMOI0 YPOBHS.

3AKJIIOYEHUE

B cospemennbiit nepuox (2017-2019 rr.) koHLIEHT-
panus nes3usi-137 B HTOHHBIX OTIOKEHHUSX A30BCKOTO
MOpSI COXPaHAETCS MPUMEPHO Ha OTHOM JOBOJIBHO HU3-
KoM ypoBHe. OO0cCieqoBaHHbIC BUABI ITPOMBICIIOBBIX
00BEKTOB A30BCKOTO 0OacceliHa MO COAEpKaHUIO B
MBIIIIEYHONW TKaHU 11e3usA-137 He omacHsI IS MOTpe-
ouTeneil. PaananmoHHO-3KOJIOIHYECKOE COCTOSHHE
JIOHHBIX OCAJKOB W BOIHBIX OMOPECYpCOB A30BCKOIO
OacceliHa He BBI3BIBACT OMACCHUW B OTHOIICHUH
3arpsA3HEHHS PaJHOAKTHBHBIM Iie3ueM. YepHOOBLIb-
CKHUH CJIeN MO-TIPSKHEMY OCTAETCs INIABHBIM UCTOYHH-
KOM PaJMOaKTUBHOTO M30TOIA I[€3Usl, OHAKO PErucT-
pUpYyeTCsl MPaKTHYSCKH B CIICIOBBIX KOJIHWYECTBAX.
[TocTymiieHre TEXHOTEHHOTO PagMOaKTUBHOTO 11€3HUs B
cBsa3u ¢ paboroit PoctoBckoit ADC B skocuctemy
BoJI0eMa He 3a(hUKCHPOBAHO.
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