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Jlonna ¢ayna (3006enmoc) cynpanimopani Yoproeo mops Hao3euuauno Oazama i
piznomanimua. Ocobauo YucieHui - MOAOCKU ma pakonodioni. OCmaHHi GUKOHYIOMb 8ANCTIUBY
POJIb 8 OYUUWEHHI NPUOEPeNHCHOI 30HU MOpsl, MOMY OViu 00paui Ak mecm-06'ekm. JlocnioxcenHs
nposedeHe Ha paKkonooiOHUX i, 6 AKOCMI NOPIGHAHHS HA MOPCLKIl 8001, 6000POCMAX | MONIOCKAX
Yoproeo mops, 00380aUN0 BUABUMU HEPIBHOMIDHE HAKONUYEHHSI BANCKUX Memalis, y GOOHUX
2i0pobionmis, 0OymosaeHne ix micyem y mpoghiuHoMy 1aHYIO3.

Ompumani Odaui noxazyioms, wo euou oecamunoeux (Callinoctes sapidea) i pisnonoz2ux
pakonoodionux (Sphaeroma serratum) 30amui HAKONUYYBAMU BANCKI Memanu IHMEHCUBHIuE 3a
IHWUX MAKCOHOMIYHUX 2PYN MOPCbKUX 2I0pOOIOHMIS, wo Modce Oymu pe3yibmamom ix aoanmayii
00 iCHY8aHHA 8 3a0pYOHEeHUX YMOo8ax cepedosuwia. Yymausicmo e pakonooioOHux muny
Sphaeroma serratum 00 6axckux Mmemanie O0Aa€ MONCIUBICMb BUKOPUCIAHHA iX YV poai
bioinouxamopise 3a0pyOHeH s NPUKOPOOHHUX PALIOHI6 3eMi I Mops y30epedicocs Kpumy.

Knrouoei cnosa: éasicki memanu, biomapkepu, pakonooioni cynpaiimopaii.

3a0pyqHEeHHs] HABKOJMIIHBOTO  CEPENOBHUINA BaXXKUMH METallaMd  aHTPOIOT€HHOTO
MOXO/DKEHHS B OCTaHHI POKH CTaJIO CEPHO3HOIO 3arp0O3010 ISl BCIX KUBUX OPTraHi3MiB, BKIIIOYAIOUH
moauHy. L[ 3arpo3a MOCHITFOETHCS 3AATHICTIO BaXKKAX METANIiB HAKONMWYYBAaTHCS y BCIX JIaHKaX
exonoriunoi mipamiau [1-3]. Tak, 30Ha cympamitopari YopHoro mops, ToOTO 30Ha MOps 3
rmbuHoro 11i XxBUb 40-50 M, siBIsie 0000 YHIKAJIBHY MOYKIIUBICTB U1 O10MOHITOPHUHTY Ba)KKUX
MeTajiB Ta OloinauKanii [4-5].

Y Yopaomy mopi menikae 6mu3bko 2500 Bumi TBapud: S00 BUIIB OAHOKTITHHHUX, 160 BHIIB
xpebetHux - pub i ccaBuiB, 500 BuuiB paxonoaiOHux, 200 BHIIB MOJIOCKIB, a TaKOX pi3HI
0e3xpeberHi. @ayna YopHOro MOpsi MEHIII pi3HOMAaHITHA, HDK, Hanpukiaa, CepeazeMHOro MOps.
Octanns Hamiuye Outpme 9000 BuamiB. Haitbinbin 3acenena monna ¢ayna YopHoro mops, ae
3yCTPIYarOThCs YUCIICHHI MOJIIOCKH Ta pakomnoaiOHi. Panime Mo)kHa OyJi0 3yCTpITH TOJKOMIKIPUX 1
KOpaiiB, SIKi, Ha >XKaJlb, NMPAKTHYHO 3HUKIM Yepe3 MOLIMPEHHs palaHiB, SKi OCTAaHHIM YacoM 3
KopaOsiMu oTpanuiu 3 SmoHcekoro mops [5-7].

Binomo, 10 BoJHI OpraHi3Mu KOHIIEHTPYIOTh MIKPOEJIEMEHTH, 1, TAM CaMHM, 3a0e3MeUyi0Th
HOPMaJIbHHM CHUHTE3 €H3WMIB, TOPMOHIB Ta BiTaMiHiB. OJHaK, MNPU KOHIEHTpAIAX, IO
MEPEBUIIYIOTh X HOPMaJbHUN BMICT y OpraHi3Mi, BTPadaeThCsl Meka MK (i310JIOTIYHMM Ta
TOKCHYHUM BIUIMBOM. Y HAayKOBiM JliTepaTypi HAaKOMHYEHO BEIUKY KUIBKICTh JaHUX TPO
PO3MOBCIO/KEHHST BAXKUX METANiB Yy PI3HUX KOMIIOHEHTaX BOJHUX EKOCHUCTEM. AKTHUBHO
PO3BHBAETHCSI HAMPABICHHS OIOMOHITOPHHTY Y MPICHOBOAHUX Ta MOPCBKHX EKOCHCTEMax Ha
PI3HUX TAKCOHOMIYHHX Tpymax (¢ayHu Ta (piaopu (IIAHKTOH, MOJIOCKH, pubn) [2,4].

Bigomo, 1o cyOGcepen3eMHOMOPCHKHI THIT KJIIMATy MiBACHHOTO y30epexks Kpumy cipuss
TOMY, III0 PAKOMOAIOHI TyT MPECTaBICHI y BEMUKIN KibKOCTi 1 6iomaci. HaiiGinbn mommpeHumMu u
YuceNbHUMU € Isopoda (piBHOHOTI), Amphipoda (6oxorutaBu) Ta Decapoda (necatunori). 11 kmacu
BUIIMX PAKOMOMIOHMX BIJIrpaloTh  BAXIUBY pOJIb B pPYyHHYBaHHI OpraHiYHUX pPEYOBUH 1
(yHKITIOHYBaHHI TPUOEPEIKHOT 30HH MOPSI, TOMY MOXKYTh OyTH BUKOPHCTaHI B SKOCTI TECT-00'€KTa
IUIsL TIPOBEICHHS! MOHITOPHHTY 3a0pyJHEHHS MOpPS BRXKHMMH METaJlaMH Ta BU3HAYCHHS HANOLIbIN
1H()OPMATUBHOTO BHUY IS MTOAAIBIIOTO BUKOPUCTAHHS Y SIKOCTI O101HAMKATOPA.
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Marepiaau Ta MeTOaM 10CTiIKeHb

CrenianbHe gociipkeHHs O0ys10 mpoBeaeHe B nepioq 3 2010 p. mo 2011 p. B OyxTax mo0nuzy
Mmict EBmaropis, CeBacrononb, Cynak ta @Peonocis (puc.l.). Jng OiloiHaukauii 3a0pyAHEHHS
BOXKUMU MeTaliaMH OyJI0 BHJIOBJICHO BPYYHY CIM BHJIB PaKOMOIIOHHUX MapajielbHO 3 BiZOOpOM
1po0 BOAM, & TAKOX JESKUX BUJIIB BOJOPOCTEH Ta MOJIIOCKIB. 310paHi ripo0IOHTH BiUMINATN Bl
3a0pyqHEHHs Ta BUTPUMYBAJIU Y MOPCHKiM BOAl 2 TOAMHM, (PIKCyBaIM Yy CIELiaJbHOMY PO3UMHI
JUIs 30epexeHHs i 4ac TpaHcHopTyBaHHA [7]. BmicTt ximiunux enemeHtiB (IlmomOym, Kaamiii,
Kympym, ®epym, [unk, Manran, Apcen, Hikon 1 Xpom) y BifiOpanux npoOax BU3Ha4aBCs 3a
JIOTIOMOTOI0 METO/Y aTOMHO-E€MICIHHOI CIIEKTPOCKOMIi 3 1HIYKTHUBHO-3B’s13aHOI0 azMoro (AEC-
I3IT1) na mpumagi Optima 2100 DV ¢ipmu Perkin-Elmer (CIHA). [Ins GaraToeneMeHTHOTO
BU3HAYCHHS XIMIYHMX €JIEMEHTIB y O0iocyOcTparax MOpPCHKHX OpraHi3MiB BHKOPHUCTOBYBAIIU
KHUCJIOTHY MiHepaii3alito npod y MikpoxBuiboBii meui MWS-2 (I'epmanist) 3rigHo metony [8-9].
Cratuctuuny 00poOKy OTpUMAaHHUX PE3yJIbTaTiB BHKOHAHO 32 3arajJbHONPUHHATHM MeTozoM [10].
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Puc.1. Micus 3060py BogHUX T1p00IOHTIB (TOMIYEHI YOPHUM KOJIBOPOM).

PesynbTaTi Ta IX 00roBOpeHHs

JloOpe BimoMoO, IO y MOpi BCE PI3HOMAITTS POCIWH i TBapWUH TICHO B3a€MO3B’S3aHO MiX
co0010 1 CKJIaJa€ €UHY EKOJIOTIYHY cucTeMmy. JKOAHHMI JIaHIIOr HE MOKe OyTH BWIyYeHUU 0e3
CYTT€BOI IIKOIM JIJISI YMCENBHOCTI 1HIIUX BUIB. «30POB’S» KOXKHOTO 3 BHJIIB BH3HAYAETHCS 3a
UMM TIOKa3HUKaMH, TOMY IO Y MOpI ICHy€ €IWHUNA XapuoBui maHmior [4, 5]. Jns anamisy
3aKOHOMIPHOCTEW HAaKOMHMYEHHS BaXKKUX METATIB y TPo(iyHOMY JIAHIIOTY IPOBETH HOPIBHAHHA 1X
KOHIIEHTpallii y BOJIl, BOJOPOCTSIX, MOJIOCKaX Ta pakomoaioHux. OTpuMaHi pe3ynbTaTH aHaIi3y
nojgaHo y Ttabmuusax 1-4. 3aKOHOMIPHOCTI  pO3MOAUTY Ta OCOOIMBOCTI HAKOMMYEHHS BAXKKHX
METaJIIB 3ajJieKaIM BiJl MPUHAJICKHOCTI BUIY, XapaKTepy XapudyBaHHs TiApoOioHTIB. SIK Bimomo,
TOJIOBHHUM JIKEPENIOM HAJIXOJDKEHHS BaXKKUX METANIB JJis BCiX 0e3XpeOeTHUX, Mo AOCTIIKYBAINCS
€ Boma [2, 5]. BusBneHo, MO BMICT JAESIKHX BaXKHX METaTB y BoAl YopHOro Mopsi 3HAYHO
NIepEeBUIIlyBaB HOPMATUBHI 3HAUYEHHS: 17151 ApceHy —y 6,5 pasis, Kagmiro —y 10,6 pasis, Xpomy —y
34 paszu, Kynipymy -y 16,8 pa3iB, 1 He3HauHe miBHINCHHS KoHIIeHTpamii [luaky (y 1,2 pas3n).
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Tabaung 1. BwmicT Bakkux MeTaiiB y Bojax YopHoro Mops

XiMIYHUH Bwmict y Bogi, Hopmarus, mr/n
€JIEMEHT Mr/i
As (Apcen) 0,065 + 0,027 0,01
Cd (Kammiit) 0,053 +0,014 0,005
Cr (Xpom) 0,17+ 0,012 0,005
Cu (Kympym) 0,084+0,022 0,005
Fe (Oepym) 0,016 0,003 0,05
Mn (Masxran) 0,01+ 0,001 0,1
Ni (Hikoox) 0,007+ 0,003 0,01
Pb (IlmromMOym) 0,022+ 0,004 0,01
Zn (1luHK) 0,06 +0,01 0,05

Binmomo, 1o ronoBHa yYacTHMHA BaXKKUX METANIB BUHOCUTHCSA y CBITOBHI OKEaH pIUKaMH,
30arayeHMMH BiIXOJaMH BUPOOHHIITBA, MIEPEBAKHO y po3unHHIN (opmi [2, 4-5]. BogopocTi racsats
XBWIl, CTPUMYIOTh BHMMHBaHHS JHA TEYisIMM, BHUJUIAIOTH Yy BOJY pPEYOBHHH, SKI CHpPHUSAIOTH
oca/pKeHHIO MyTi. B wmicusx, ne € 6arato BomopocTed, MOpe 3aBXkIW IPOo30pe, 1 MPOMiHI COHIA
MPOHUKAIOTh HA BEUKY IMHOMHY. Lle 0/jHa 3 yMOB yCHIIITHOTO CAaMOOYHIIIEHHSI MOPChKOT Boau. OTxe
JOLUTBHUM OyJI0O BUBUUTH BMICT BaXKKUX METAJIIB Y BOAOPOCTIX — FOJOBHOMY JKEpelli XapuyBaHHS
JUISL ISIKUX MOPCHhKUX TiapoOioHTIB [2,11,12]. Pesynbratn AEC-I3I1 ananizy HaKOMUUYEHHS BaXKKUX
MeTaiB y 3-X BU/ax BOJOPOCTEN MMOoKa3aHo y Tabauili 2. BUusBIeHO BUCOKUI BMICT BaXKKHX METAJIB Y
3eJIeHI BOJOPOCTi (yJbBa), IOPIBHIHO 3 YEepBOHOIO: ApceHy Oinbme y 2250 pazi, Kagmiro- y 30
pasiB Ta @epymy -y 3,24 pasu. Y Oypiit BomgopocTi (ki1agodopa) BUIIMM 3a BMICT Yy LiepamiyMi Oyiiu
HacTynHi metanu: Xpom- y 1,10 pasis, Kynpywm - y 1,31, Hikon - y 12,5 pa3is, Manran - y 1,43
pasu, [lmomOym - y 1,17 pasiB. ¥V nepamiymi caMmuM BUCOKUM OyB BMicT LIMHKY.

Tabnuus 2. BMICT BaKKHX METaJliB Y BOJAOPOCTAX cynpanitopaii YopHoro Mopst

Bogopocri (MKI/T)
S~ YibBa KOpCTKa Lepamiym } Kmanodopa
CIEMEHT (Ulva rigida) pecHuTHaTHH (1 Claflqstephus
3enena (Cerramium ciliatum) verticillatusy)
(YepBoHna) bypa
As (Apcen) 0,45 +0,04 0,02+0,01 0,18+0,01
Cd (Kagmiit) 0,03 +0,006 0,001+0,0002 0,001+0,0001
Cr (Xpom) 0,045+ 0,013 0,19+0,01 0,21+0,04
Cu (Kympym) 0,06+ 0,001 0,13+0,004 0,17+0,01
Fe (Depym) 33,01 +0,58 10,19+0,22 2,39+0,04
Mn (Masnran) 0,51+ 0,17 0,51+0,02 0,73+0,02
Ni (Hikoum) 0,003 0,002 0,002+0,001 0,025+0,001
Pb (ILmromOym) 0,10+ 0,01 0,24+0,03 0,28+0,01
Zn (IluHK) 0,16 £0,08 0,55+0,04 0,40+0,04

ToOTo HaKOMMUYEHHS BaXKKUX METAJB Y POCIHMHAX € JOJATKOBUM JDKEPEIOM HAAXOJKCHHS y
Oprasi3M IiJipo0ioHTIB cynpainiTopanl YopHOro Mopsi.
Y Hamomy AOCHiKEHH1 IJisi MOPIBHAHHS HABAHTAXKEHHS TiAPOOIOHTIB BAXKHUMH MeTajlaMu

OyJIn BUKOPHCTaHI J[Ba BHIM MOJIIOCKIB — OpIOXOHOTT Ta ABYCTBOPKOBI (Tabmmi 3). Bimomo, mio
JIBYCTBOPKOBI MOJIFOCKM MaroTh (uIbTpyroumii crnocid xapuyBaHHs. CaMOIO BiIOMOIO cepesl HHUX €
Migis. Mynuis miaii 3a3BU4ail JOBXKUHOKO 5-8 cM, ii KOJIIp Bapito€ BiJ TEMHO-CHHBOIO JI0 Maibke
YOpPHOT0. 3yCTPIYalOThCS BOHU Y TUXUX OyXTax Ta CKeIACTHX y30epexoksax YopHoro mops. Miaiit 3a
MPaBOM BBaXAIOTh «JiereHsaMm» YopHoro mops. OmHa ocoOnHa 3a 100y 37aTHA MPOIMYCTHTH Yepes
cebe nekinbka miTpiB Boau. L[i Montocku He TUTBKM 3[aTHI yTWUII3yBaTu Opya, aje il (iibTpyBaTu
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Boxy [6,11-12]. B HamoMy mociiKeHH] TOPSBHSIHO 3 OPIOXOHOTUM MOJIFOCKOM — CKa(apKoro - Mijii
n00pe HaKOMMYyBaIU Taki MeTanu, ik ApceH (Bummid y 32 pasu), Kagwmiit (y 5 pazis), @epym (y 2,05
pas3u), Manran (y 4,74 pasu), Hixon (y 11,39 pasu) ta Lunk (y 3,25 pasu). Takum ynHOM, Mifii 3a
XapaKkTepoM XapuyBaHHS aKyMYJIOIOTh BaKKli MeTalu, TOOTO € OloiHauKaTopamu 3a0pyTHEHHS
MOPCBHKOI BOJM, IO BIJIOBIIa€ YUCEIHHUM JIaHUM JliTeparypH [2,6,12].

Tabaung 3. BMicT BaXXKHUX METAJIB y OpraHi3Mi MOJIFOCKIB cynpanitopaii YopHoro Mopst

Momrocku (MKT/T)
XimMiuHHUI — - -
CTTOMOHT [[BOCTBOpK.OBl—Ml,Hll BproxoHori- BbproxoHori-ckadapka
(Mytilus paman (Scapharca
galloprovincialis) (Rapana venosa) inaequivalis)
As (Apcen) 0,34+0,02 12,68+0,001 0,01 +0,001
Cd (Kammiit) 0,01+0,003 3,43+0,60 0,002 +0,001
Cr (Xpom) 0,03+0,002 0,01+0,002 0,031+ 0,005
Cu (Kynpym) 0,04+0,01 16,75+2,33 0,28 +£0,01
Fe (Depym) 1,66+0,13 3,32+1,32 0,81+ 0,27
Mn (Manras) 0,19+0,09 0,51+0,017 0,04 +£0,01
Ni (Hikoun) 0,17+0,001 0,08+0,02 0,015+ 0,002
Pb (ITmromOym) 0,19+0,09 0,74+0,25 0,4 +0,014
Zn (Ilunk) 3,64+0,24 9,18+2,46 1,12+ 0,01

Bigomo, mo ocTaHHIMH pOKaMH IMOMYJIAIIS YOPHOMOPCHKOI Midil ckopoTwmiacs. 3arudernb
6io¢1pTpiB YopHOrOo MOpsi BiOYBaeTbCcs BHACHIIOK PO3MOBCIO/DKEHHS pamana. Lleil Moimock-
eMITpaHT HE AyXKe MepeOipJuBHA y XapuyyBaHHI. BUHMINMBIIM 3HA4YHY KUIBKICTH Mifid, BIH
NEPEeKIIOYMBCA HAa MUIKUX MOMIOCKIB. ToMy BaXJIMBUM OyJl0 JaTh NOPIBHSUIBHY OIIHKY
HaKOIMYEHHS BXXKMX METATIB y panaHa. bysio BcTaHOBIEHO 3HAYHO BUIIMI BMICT Apceny (y 37,3
pasu), Kagwmito (y 343 pasu), Kynpymy (59,82 pasu), @epymy (y 2 pasn), [ImromOymy (y 3,89 pasm)
ta [{unky (y 2,52 pa3u) y TUI I[bOTO MOJIOCKA MOPIBHSIHO 3 KOHIIEHTPAIIEID METATIB Y TUT 1HITUX
OpIOXOHOTIX MOJNIIOCKIB. OCTaHHE CBIMYHUTH MPO T€, MIO LEH MOJIOCK y TPO(PIUHOMY JAHIIOTY
cynpainitopaiii YHopHOTro MOps € XM>KaKOM.

VY Tabnuii 4 HaBeAEHO PE3yNbTATH JOCTIKEHb IO BMICTY BaXXKHX METANIIB y TPbOX 3arOHax
pakonoioHuX. [lopiBHsUIBHMI aHai3 TMOKas3aB, MO Cepell JACCATUHOTUX PAKOMOMIOHUX BHUCOKHH
BMICT Ba)XKKHX MeTaliB xapaktepHuit 11t Callinoctes sapidea (bnakutuuii kpa0), a cepesi piBHOHOTHX
pakonomiOHuX A - Sphaeroma serratum. BiaMiueHO BHCOKHIA BMICT TaKUX BKKHX METAIB y T
6makutHOTO Kpaba, sk Kaamiit (y 18 pazis), Xpom (y 1,13 pasu), Kynpym (y 1,26 pasu), @ypym (y
6,58 pasm), I[LmromOym (y 9,54 pasu), MOpIiBHSIHO 3 BMICTOM METAiB Yy TUII MpaMOpPHOTO Kpala.
OnHak, y MpaMOpHOTO Kpaba BUCOKHI BMICT OyB XapakTepHuM Juid Apceny, Hikomy ta Llunky, ay
KaMiHHOI KPEBETKU CIOCTEPIrajJoch Hakomu4eHHs ApceHy Ta Xpomy. [losicautu dakt BHOIpKOBOTO
HaAKOIMMYEHHS BaYKKMX METAJIIB y T JECATHHOTMX MOXHA HE TUIBKM XapaKTepOM XapuyBaHHS, aje i
TPUBATICTIO X JKUTTSI.

BpaxoByroun, 010 OCTaHHIMM pPOKaMHM TMOMYJISAMis AECATUHOTHX PAKOMOMIOHMX 3HAYHO
3MEHIIWIACS BHACHIOK 3a0pyAHEHHS MOpsl Ta IHTEHCHBHOTO BWIOBY Bumy [2,13-16],
MEPCIeKTUBHUMHU Ha Hall MOTJIAA A OloiHAMKamii 1 6i0MapKyBaHHS MOXYTh OyTH BHJAHM, IO HE
MaroTh MPOMHCIIOBOTO BUKOPHUCTAHHS, HAIPUKJIA PIBHOHOT1 pakonoioHi [14]. Cepen HuX, B mepiry
yepry, Bun Sphaeroma Serratum, 1O HA BiIMIHY BiJ IHIIMX PaKOMOMIOHUX, TMOBLIHHO
MepPECyBAIOTHCS 110 3eMITl, 200 y BOII 1 HE MOXYTh IIBUJIKO 3MIHIOBATH MICIIC TIPOKUBAHHS, HABIThH
y BHUIAJKax CepHO3HOro 3a0pyIHEHHS HAaBKOJMIIHBOTO cepefoBuina. OTpuMaHi JaHi MOKa3yloTh,
o0 BUJ pakomnoniOHux Sphaeroma Serratum axkymynioe Bakki mertanu (Apcen, Kammiii, Xpowm,
Kynpywm, @epym, IlmtomOym Ta L{uHK) iHTEeHCHBHIIIE 32 1HIINX pakonoAiOHuX (BixmoinHo y 1,41,
2,83, 19,68, 6,52, 2,57, 2,33, 3,59 pa3u, nopiBHIHO 3 BUIIOM [dotea), 0 MOXKe OyTH pe3yIbTaTOM
ajanTamii BUTY 10 ICHYBaHHS B 3a0pyAHEHUX yMoOBax CEpEeIOBUILA.
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BucHoBku

OTXe, HAKONMYEHHS BaXXKUX METAJIB € UIIOCTPALIEl0 CTpaTerii BM)KMBAHHA MUIKHUX
pakomoaiOHMX, a IX YyTIUBICTh, OCOONUBO BUAY Sphaeroma serratum, IO BaXKUX METaJiB Jae€
MO>KJIMBICTh BUKOPUCTOBYBATH IX B SKOCTI Oi0iIHIMKATOPIB 3a0pyAHEHHS MPUKOPAOHHHUX paliOHIB
3emJIi 1 Mops y36epexoks Kpumy.

OkpiM TOTO, BHUSBIIEHa BHCOKA KOHIIGHTpALlisl OLIBIIOCTI JOCHIIKEHUX BAXKKUX METAJlIB
BKa3y€e Ha Te, L0 €KOJOriuHa CUTyalis B NpuOepexHuX Bojgax HYOpHOro Mops MOXE CTaHOBHTHU
3HAYHY 3arpo3y AJIs 010pi3HOMAaHITTSI, aKBaKyJIBTYPH 1 37I0pOB'Sl HACEICHHS.

PAKOOBPA3HBIE KAK BUOMAPKEPHBI 3ATPAZHEHUSA YEPHOI'O MOPS
TAKEJBIMU METAJIJIAMUA

A.B. AH}IpyCI/IIlII/IHI’Z, B.II. 3ar0pyﬁ3, H.H. Aﬂnpycmmma2
1,3 — Manas Akanemus Hayk YkpauHsl, Kues, Ykpanna
2 — T'Y «Muctutyt Mmeauuunbl Tpyia AMH Ykpauney, Kues, Ykpanna
3 — CnenuanusupoBanHas cpeassis mkona Nel97 nm. J1.JIynenka. Kues, Ykpanuna
e-mail: irina_andrei@voliacable.com

Jlonnas ayna (3006enmoc) cyonparumopanu Yeproeo mops upe3vluatiHo 0OUILHA U
paznoodpaszua. OcobOeHHO MHO20YUCIEHHb MOLMIOCKU U  pakoobpasuvie. llocneonue ueparom
BAICHYIO POIb 8 OYUCHIKE NPUOPENCHOL 30HbL MOPS, NOIMOMY OblIU 6bIOPAHBL 8 KAYecmee mecn-
obvekma. Hccreoosanue, npogedeHHoe HA paKooOpA3HbIX U, 8 Kayecmee CPABHEeHUsl, HA MOPCKOU
800e, 8000pPOCIAX U MONIOCKAX HepHo2o MOpsl, NO360IUNO BbIABUNb HEPABHOMEPHOE HAKONJEHUe
MANCENLIX MEMAILI08 Y BOOHBIX 2UOPOOUOHMOS, 00YCI06IEHHOE UX MECIOM 8 MpohuuecKkou yenu.

Ilonyuennvie Oanmnvie nokazvisarom, umo euovl Oecamunocux (Callinoctes sapidea) u
pasHoHo2ux pakoobpasuvix (Sphaeroma Serratum) cnocobOHbl HaKaniueamv msoicesble Memaiibl
UHMeHCUsHee Opyaux MAKCOHOMUYECKUX ZSPYRN MOPCKUX 2UOPOOUOHMO8, Ymo Modcem Oblmb
Pe3yIbmamom ux adanmayuu K Cyuwecmeo8anuio 8 3aeps3HEeHHbIX YCI08USAX CPeobl O0OUMAHUSL.
YyecmeumenbHocms e pakooopasuvix muna Sphaeroma serratum K msasjicenvimM Memaiiam oaem
B03MOJICHOCIb  UCNONL306AHUSL  NOCACOHUX 6  Kayecmee  OUOUHOUKAMOPOS8 — 3A2psi3HeHUs.
NPUSDAHUYHBIX PALIOHO8 3eMau U Mopsl nobepedicvbs Kpviua.

Kniouesvie cnosa: msicenvle memannvt, buomapkepul, paxkooopaszHvie Cynparumopau.

CRUSTACEANS AS BIOMARKERS OF POLLUTION IN THE BLACK SEA WITH
HEAVY METALS EXPOSURE TO HEAVY METALS

A. Andrusishin®™, V. Zagoryi3 I. Andrusishina’
1 — Institute for Occupational Health of the AMS of Ukraine
2 — Small Academy of Science Student in Kiyv
3 — Specialized secondary school Ne 197 im.D.Lutsenka
e-mail: irina_andrei@voliacable.com

Benthic fauna (zoo benthos) of subpralitoral Black Sea is extremely abundant and diverse.
Especially were numerous mollusks and crustaceans. Last play an important role in cleaning up
coastal zone, and therefore were chosen as test object. The study conducted on crustaceans and as
a comparison to sea water, seaweed and mollusks of the Black Sea revealed an uneven
accumulation of heavy metals in aquatic water due to their location in the food chain.

The data obtained show that the species of Decapoda (Callinoctes sapidea) and Isopoda
(Sphaeroma Serratum) are able to accumulate heavy metals intensively other taxonomic groups of
marine aquatic organisms that may be the result of their adaptation to living in polluted conditions
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of the environment. The sensitivity of crustaceans such as Sphaeroma serratum to heavy metals
makes it possible to use the latter as bioindicators of pollution in border areas of land and sea
coast of the Crimea.

Key words: heavy metals, biomarkers, crustaceas supralittoral.

Cnucoxk Jiteparypu:

1. Kynouee 0. U. Xumuueckas OesomacHocth B Ykpaune / 0. U. Kynmues, U.M.
Tpaxtenbepr. — K. : ABunenna, 2007. — 72 c.

2. TloBeneHue PTYTH M IPYTUX TSKENBIX METALIOB B SKOCHCTEMaxX. AHATUTUYECKHI 0030p.
Y. IT 1989. — Hosocubupck: M3a. 'TIHTH CI] AH CCCP, 1989. — 154 c.

3. Tpaxmenbepe M. M. Tsxensle MeTamasl Bo BHemHed 6pene:CoBpeMEHHBIE
TUTUEHUYECKHE U TOKCHKonorndeckue acnektsl / M. M. Tpaxten6epr, B. C. Konecnukos,
B. I1. JIykoBenko. — MH. : HaByka 1 Texnika, 1994. — 285 c.

4. Pomanenxo B. /{. Ocuosbl ruapo6uonorun. — K. : Tenesa, 2004, — 664 c.
ITpakTnueckast sxonorust peruoHoB Yepuoro mopsi. — K. : HaykoBa ngymka. — 1990. —
251 c.

6. bBesmamepnvix [ M. MOTIOCKA Kak aKKyMyJIATUBHBIE HWHIMKATOPHI 3arpasHEHHs

NPECHBIX BOJ TsDKENbIMH MeTaiiamu // IIpoGneMbl OMOTC€OXMMHUU U T€OXUMHUYECKOU
skosoruu, 2008. — Nel(5). — C. 112 — 117.

7. Kobsxosa 3.M. Onpememurens ¢aynsl YepHoro um Asosckoro mopeid. Tom 2.
CBobOoHO)UBY1IHME Oecrio3BoHOUHbIE. PakooOpasnbie / Kobskosa 3.1., Jloiarononabsckas
M.A. — Kues : HaykoBa nymka, 1969. — C. 270 — 306.

8. BusnauyeHHs 33 eNEMEHTIB METOJOM aTOMHO-EMICIHHOI CIIEKTPOMETPIi 3 iHIyKTHBHO-
3B’ s13aHOM0 Tw1azMoro y Boai. JICTY ISO 11885:1996.-K. JlepkcriokuBcTaHaapT Y KpaiHu,
2007 — 14 c.

9. Meroanueckne ykazanms 4.1.1482-03 «OmnpenencHue XHMHYECKHX DIEMEHTOB B
OMOJIOTMYECKHUX CpellaX U Mpernaparax MEeTOJaMU aTOMHO-3MHCCUOHHOW CIIEKTPOMETPUU
C WHAYKTUBHO-CBSI3aHHOM IUIa3MOM M MAacC-CIIEKTPOMETPUH C HHIYKTHBHO-CBSI3aHHOU
miazmoi». — M. : Munzapas Poccun, 2003. — 16 c.

10. Aumomonos M. FO. MaremaTnueckas 00pa0OTKa W aHAIM3 MEAUKO-OMOJIOTHYECKHX
nmaaneix. — K. : BMJI, 2006. — 558 c.

11. Hamun C. A. MuKpodneMeHTsl B MOPCKMX opranu3max u skocucremax/ Ilatun C. A.
Mopo3zos H. II. — M. : Mun.ipom. — 1981. — 153 c.

12. Pomanosa E. M. JIBycTBOpYAThIE MOJUIIOCKM Kak OMOMOHHMTOPBI 3arpsA3HEHHs BOIHBIX
sKocucTeM TsokenbiMu Metaiuiamu [E. M.Pomanosa, O. A. UnapsikoBa, A. I1.Kypanosa u
np.] // Becauk TBI['Y. — 2008. — Ne7. — C. 163 — 168

13. llaopun H .B. TunepcosneHoe 03epo — HOBBIN OmoTon mst 6okomnasos / Illaxpun H.B.,
I'puniioB B.A. // Mopcekuii exonoriyauii BicHuk, 2003. — Ne3. — C.80.

14. Belashov E. Supralittoral crustaceans as bioindicators of quality of the environment /
Belashov E., Shadrin N. // Metal ions in biology and medicine,1998. — V.5. — P. 317 —
322.

15. Thomas H. P. Sophisticated particle-feeding in a large Early Cambrian crustacean /
Thomas H. P. Harvey, Nicholas J. Butterfield // Nature. — 2008. — V.452. — P. 868 —
871.

16. Yan Bergstrom Arthropod origin / Yan Bergstrom, Hou Xian-Guang // Bulletin of
Geosciences, 2003. — V. 78. — No. 4. — P. 323 — 334,

W

Bopa i BogooumncHi TexHonorii. HaykoBo-TexHi4yHi BicTi - Ne 4(6), 2011 - 1(7), 2012 61



