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AHOTAHIA

Jykamoe JI.B. Bioxeriunnii moniropusr 3abpyameuns npicnoBoanux
eKOCHETEM YRPATHH 3 BEKOpDHCTanAaM Monwckie (Mollusca) ak oprawismie-
AKYMYJIATOPIE BaXkKHX MeTanin. — Pyxonnc.

Jucepranis Ha 3500y 1T HAYKOBOIo CrymeHs AOKTOpa Glonoriynux Hayk 3a
criemiansnicTio 03.00.16 — exonoris. — KuiBcsknil Hamouateumii yHiBepeuret iMeni
Tapaca lliepuenxa. — Kuis, 2011,

3a matepiaramB (pOBeJEHHX Ha Teputepil YKpailud ROCAIANKEHb €KOJOTO-
BioxiMiuanX ocoOAHBOCTEN HARONMHEHHS MeTaliB TNPICHOBOMHHMH MOMOCKAMYU
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OOIpYHTORAHC X BHKODHCTAHHA AKX BUEIB-AKYMYAATOPIE Ta BUIIB-MOHITODIB I
NpOBERSHRA eKOJAOTIMHOIO MOHITOPHHIY 3a0pyHHEHHZ BaKKEMH MeraNaMu
GIOTHMHMX KOMIOHERTIE BOAHMX exocHcTeM. Bceranosneno, o Hadixpaiyumn
aKYMYASTOpPaMR BAXKKHX METANIB € uepeBoHori Momockn Lymngea stagnalis,
IBOCTYnKoBl Momocku [Dreissena bugensis, Anodonta anatina, Unio tumidus.
3asHaueHi BuAM 3ZATHI HAKOIMMYBATH METATH y MEPOKOMY Aianazodi Oe3 nposAsy
TOKCHUHOTO €eKTY, € MaTOPYXOMHMH; XapaKTepH3yIQOTECS MIEPOKHM apealoM Ta
FHAYHOIO TPHBAILICTIO KWTTH, A€TKO LHenthdikyioTeCa J0 BHAY, 3pyuHi ¥ 30opi Ta
obpobui. OBIPYHTOBAHO BMKOPHCTAMHY METOXY PpO3DaxyHKY (OHOBOTO BMICTY
BOKKUX METANIB B OPraHiaMi MOMOCKIB-aKyMyISTOPIB AK KpHTepilo KimbkicHoi
oliHkH 320pyAHERHS GIOTHYHOT KOMITOHEHTH MPICHOBOJHHX eKocucTeM. Mouobail
BMICT MeTalliB B Oprasismi MOEOCKIB pO3paXOBYBMIH AK BEIMYHHY aOCOMOTHOrC
BIXANEHHR Memaun MeA2MAD. BepxHio doHOBY MeKy BMICTY METany
3aMpOTIOHOBAHC BHKOPHCTOBYBATH K €KONOrMHHN HOPMATHR IN% BH3HAYCHHA
3a0pyJHEHHA BOIHWX eKOCHCTeM OGionoriyHo mocTynHuME OpMAMH  BAXKKHX
Metanis. Merofami eKONOriNHOTO MOHITOPHHIY BH3HAYEHO perioHH Ywpaiu#, B
MENAX AKHX BOAHL CKOCHCTEMH XapakTepH3YIOTBCH O3HAKAMH 3a0pyIHesHA 3a
CTATHCTHYIHO 3HAYHMUM NEpeBUINCHHAM BePXHEOT FpaHuysol Meki GOHOBOro BMICTY
BEKKMX METaliB ¥ TKAHHHAX MoOJBoCKiB. [Tokasano, (0 TaKi eKOCHCTEMH PUTAMaHH]
paffosas 3t 3HAYHHM POIBHTKOM HPOMHCITOBOCT] T4 BHCOKO HINBHICTIO HACCACHHA,

Kmonosi croen: Baxki MeTaJHi, HPICHOBOHI MOMIOCKH, BONHI €KOCHCTEMH,
SionoriyAa aKyMyAAlif, BHBCAeHHR, OGioMowiTOpH, 3a6pymHeHHS, eKOHOriMHEH
MOHITOPHHT, EKOJIOFiUHE HOPMYBaHHS, HOHOBHI BMICT,

AHHOTALIHA -

Jiykames A.B. Brogernvecknii MOANTOPHHT Jarpa3AcHHS
HPECHOBOAHLIX IKOCHCTEM YKPAHHEI ¢ HCNONL3I0BaEREM Moawckos (Mollusea)
KAK OPTalM3MOB-aKKYMYJIATOPOB THREALIS MEeTALNO0B, « PyKonHcs.

Huccepraiua Ha coHcKaBue HayqHo¥ CTeneHl JOKTOpA GHOROTHHECKHX HAYK
no cueapansrocth 03.00.16 — sxonorns. — KueBokuii HaUHOHATBHENT YHHBEPCHTET
umeHp Tapaca Hieguenko, — Kuen, 2011,

[Mo matepmanaM npoBeleHHBHIX Ha TePPHTOPWH Y KpaHHL UCCHENOBAHWH
sKosero-GHoxaMUbecKiX ocobeHHOCTeH HAKONAEHHA METANAOB NpPeCHOBOILHBIMM
MONTIOCKAMH  chOpPMYAHPOBAAE OCHOBHBIE NPHHUMIIBI HX HCHOIB30BAHHA Kak
BHIOB-23KKYMYJIATOPOB H BHAOB-MOHHTODOB [NI [POBEHEHHNA 3KOJIOIHYECKOrO
MOHHTOPHHIA 3arpA3HEHHA TOKCAMMH METANAMH GHOTHYSCKEX KOMIIOHEHTOB
BOZHBEX 2KOCHCTEM, [0Ka3aHo, 970 HYWUHMH AKKYMYNATOPaMH TEHKENbLX METALIOB
ABIAIOTCA GproXOHOTHE MOMMIOCKH Lymnaea stagnalis v IBYCTBOPIaTHE MOLBOCKH
Dreissena bugensis, Anodonta anatina, Unio tumidus. BetaBhesanie BUlbl CIOCOBHLL
HAKAMAHRATh METAEE! B IMHPOKOM IHANasoHe 603 NPOSRICHMAE TOKCHUECKOID
addexTa, ABMIOTCH MATOOABHNHBEIMH, XaPAKTEPHIYIOTCA INUPOKHM apeanoM H
IHATUTEALHOR TPOAOIKUTEABHOCTLIO JKH3HY, NIETKO HACHTHOHIHPYIOTCS J0 BHIR,
yaobue B cBope W naGoparopro# obpabotke.
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TMokazawo, 910 B  YCHOBASX NOCTYRACHHA NPOMBIUUIEHHO-ORITOBEIX
IATPSEHEHHBIX CTOKOB B PeYHBIE BKOCHCTEMEl JAHNMIE BHAH MOLHOCKOB CROCOUHSE!
HAKAILIMBATEL TOBBUOSHHOS COMCPAAHWE TIKENRX METANNOB HA 3HAMUTEALHOM
yaaneusd oF HCTOMHHMKA zarpgzdenns (fo 12-16 xm), rae xuMmdeckHil cocras
a0MOTHIECKHXN KOMIIOHEHTOB COOTBETCTRYET KOHTPOIBHEM YPOBHAM.

AHanu3 H3MEHUMBOCTH CONSPMKAHHT TOKERBIX METANNOB B OpranuiMe
MOIUHOCKOB-3XKYMYHTOPOB NO3BONKA 000CHOBATE MCIIGARIOBAHHE METOAA pacyeTa
(OHOBOIO  COOEPXAHHS THKENBHX METAIROE B  OPTdHHIME  MOHOCKOB-
AKKYMYJUATOPOB KaK KPHTCPHA KONMYECTBEHHON OUEHKHN 3arpasHesid OHOTHICCKOH
KOMIOHEHTR TIPECHOBOHOMBIX 3KOCHCTeM. DPoHosOe COEEpXKaHRS META/LIOB B
OpPraHU3IMe MONMIOCKOB DPACCYRTHIBANW KAk BEMHYUHY alCOMOTHOMD OTENOHCHHA
MemHausl  Mex2MAD, Bepxuui  dowosbiif  npellen  copepiKaHHR  MeTaida
APEMIOAEHO HUCTIONR30BATE B KAMECTRE  SKOJOTMMECKOre  HOPMarTHBsa A
onpeaenexnsd cTeNeHH 3aTPAIHCHNA BOAHBIX PKOCHCTEM DHONOTRUECKH HOCTYAHBIMA
dopMamMH TAKeNBY MeTANIOE,

Tporeaeke obocHoBadue paccMHTaHHBIX (POHOBBIX YPOBHEH cofepmaHHS
TAKSARX METAIOB B MOMIHOCKAX € HCACKGI0BaHHEM (U3HOMOM0-GHOXHMUYECKHX
xputepien. [lokazawo, uto nmepeelienne ocobedt  L.stagnalis, comepxarnnx
OOBLIIEHHOE KOAMMECTBO METAINOB B OPTavHIMe, B WCKYCCTBORHYW cpery,
XapaKTepHIVICUIYIOCH AeUITOM HCCHEAYEMBIX MET&INOB, IPHBOAAT K CHEMCHHIO
0 CTaOMAM3ALMH COACPXKAHAA MOTANIOB HA ONPERCNeHHOM YPOBHE, KOTOpHIi
COOTBCTCTBYET PACCYNTAHHEIM (OHOBBIM fuanazoHaM. YlceneldoBaKne COREPXAHNAS
METANAOTHOHSHHOE B NMIIEBApHTEIbHOH Kenese sonntockos Lostagnalis #u3
PAZNMMUHLIX BOAOSMOB YKpauftel, OTITHHAFOWHXCA {0 YPOBHAM 3arpA3HeHHd,
NOKa3a/i0 CTATHCTHYECKH 3HAYHMYIO 3ABMCHMOCTL Mexry couepwanneM Cd o
MeTaIoTHOHSeHHOB & opraHusMe. IIpd aToM pelkyio HHTEHCH(HKALMI0 CHHTE3A
METALNOTHOHRWHOB B [HWEBapUTEALHOM wenese (no 0,95-1,90 mkr/r) vabmonanu
AMMTh APH UPEBHIIEHHH ONPEACASHHOIO (OPOroBOTe ypoBHE colepanud Cd B
OpraHu3IMe, KOTOpPL cooTsercTByeT Benuynne 0,71 mr/kr,

Cpapder#e BeIHUHH COAEPAAHHUA THKETHIX METaAldoB B MOBOCKAX W3
BONOEMOB VYKPaWHB ¢ PAaCCUHTARHBIME  (QOROBRIMH  YDOBHSMH  JIOIBOJIIO
HICHTHOHUHPOBATH OTRCIBELIC BOJOEMBI, YHACTKY HX AKBATOPHME H LEIble PeruoHbl,
B KOTOPHIX BHABI-AKKYMYISTODS! XapaKTeDH3VIOTCS FMOBBIUEHHEIM COZSPKAHHEM
seTainos. [IpoBeieHO KapTHMpOBAHWE paciipelleicHHe COACPKAHEA  TSREnsX
MSTAIOB B HCCACROBAHNBIX BUHAAX MOIMIOCKOB. BriabaeMer palioHbl KOHYPAcTHOTo
TOBBIIIGHMA HAKOLACH#S MCTANAOB B OPTAHIIME MO/IIOCKOB-aKKYMyJRATOPOR.
Peynple 3KOCHCTEMBl XapakTCPH3YIOTCH 3AFPA3HEHHEM Ha YHaCcTKax, TAE pycno
HepeceKaeT paioMbl ¢ MHTEHCHBHBIM Pa3BUTHeM npomblnneHdocTd (p. Juenp na
yuacTke Kanesckoro n JHenpoBckoro BOAOKPAHWININ, HHKHee TeveHHe p. HOxuntii
Byr #a yuactke r. HOmmuoykpaunck — r. Hopas Opecca). Ha ocuoBanum packera
ClenedH TpeshileHns YPOBHY NpPeAenbHore GOHOBOFO COASPHKAHHR MeTallioBR B
TKAHAX MOMICKOR ONPENeicHsl KOAWMECTRCHHEIC NapaMeTpst 3arpssHenHs
GuoTHYECKO# COCTABAIOINEH 1HAPODHOLECHO30E. BEICASHB! acCouMaiitd TAKEIBK
METALIOB, HAKONIeAREIE B OpraHf3Me MONOCKOB-2KKYMYIRTOPOB,
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XApPAKTEPH3IYIOUINE CIIEKTp 3arps3HeHHs BOJHEX dKocHcTeM, [Tokasano nopRBEHHOE
cofepkaHue IpakKTHYeCKH BeeX HCCHCHOBAHHBIX TAKENBIX METAlIoB B TKAHAX
MOILTIOCKOR W3 Rogoemon Kaprarckoil ropHOH ©TpaHLI, KOTOPOS MOXET OTpaKarh
OCOBeHHOCTH OCHOKNHUMATHYECKMX K TEOXMMMISCKMX YCHAOBRH DPEATOPHEIX H
paBHHHUBIX Teppuropuil [lpuxkapmarss M 3awapmarss. PacnonoxeHse paiioHeB
rosbitieHRoro Hakomrenns Cu ¥ Cr B opraHHiIMe MONHOCKOB COOTBECTCTBOBARO
HOKa3aTeAaM  CTEMeHH  3aTPA3HSHHMA  NOBEPXHOCTHLIX  BOA  YKpaHHb R
pacnpelencHRIO  [UIOTHOCTH  HACENCHMN TI0  HCCACJHOBAHHOH  TeppMTOPHH.
Ipespuiene GOHOBOrC YPOBHA Haxonnenws Mn # Fe B TKanSX MONFIOCKOB M3
PONOSMOB 3ANARKAIN, JOFO-BOCTOUHBIX H CEREpO-BOCTOMHLIX PaHOHOB YXpawHbl
MOKET OTPAKATh BBICOKOE COASPIKAHNKE JAHHBIX METATHIOR B OYBAX 3TUX PETHOHOR,

Kuouesste cro6a: TAXkenble METAIUIB, NPECHOBOAHBIC MOIMHOCKH, BOJHBIS
SKOCHCTEMB],  OMOJOPMUEcKAN  aKkKyMyjIsnud,  BuBeaeHue,  OHOMOHHTODH,
IKOAOFUYECKH i MOHHTOPHHT, SKMIOMMHECKOS HOPMUPOBaHHe, HhoHoBOe ConepKaHue,

SUMMARY

Lukashov D.V. Biological monitoring of pollution of freshwater
ecosystems in Ukraine using mollusks as heavy metal bicaccumuiators, —
Manuseript.

Dissertation for the doctor of biological sciences degree in speciality
03.00.16 ~ ecology. ~ Kiev National Taras Shevchenko University. — Kyiv, 2011,

The researches of ecological and biochemical particularity of metal
accumulation activity by freshwater mollusks from territory of Ukraine is motivated
their use as bioconcentrators and biomonitors for organizing of ecological monitoring
of heave metal pollution of bictic components of waier ecosystems. The gastropod
mollusk Lymnaea stagnalis and three bivalve mussels Dreissena bugensis, Anodonta
anatina and Unio tumidus have been established as best concentrators of heavy
metals, These specieses are accumulated of metals in wide range concentration with
absence of toxic effect, they are motionless, théy are wide disiributed and have a long
lifetime, may be infallible identified to the species, and are easy collect and process.
The method of calculation of metals background concentrations in the tissues of
moltusks-bioaccumulators is based ;as a criterion of quantitative evaluation of biotic
components potlution in freshwater ecosystems. The background metal concentration
in mollusk body is calculated as median absolute deviation value (Me£2MAD).
Upper background level has been suggest as an ecological standard for detect of
water ecosystem pollution by bicavailable forms of heavy metals. Use of ecological
metheds of monitoring was allowed identified of regions of Ukraine which water
ecosystems characterized by signs of pollution that conformed of statistical
significant exceeding of upper background level of heavy metal concentration in the
mollusk’s tissue. These polited ecosystemns were located in ares with intensively
industrial development and high human population density.

Keywords: heavy metals, freshwater mollusks, water ecosystems,
bivaccumulation, depuration, biomonitor, pollution, ecological monitoring, ecological
standardization, background concentration.



