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OCo0eHHOCTH HAKOIUIEHHSI MOHOB TSIKEJBIX METALUIOB Y MOJLIIOCKOB Planorbis planorbis (Gastropoda,
Pubmonata). T'ypaas P. U. — TlpencraBneHsl pe3yibTaThl UCCIEIOBAHUS U3MEHEHUI KOHIIEHTPAIUU
WOHOB TSKEJbIX METAIOB Ha TpoTsckeHun okosio 100 ner B momynsuusix  Planorbis planorbis
(Linnaeus, 1758). C aT0il 1ie/ibt0 ObUIM TIPOAHATM3UPOBAHBI BUOOPKU MPECHOBOAHBIX MOJUIIOCKOB U3
COOCTBEHHBIX COOpOB U (PoHAOBBIX Kojutekuuii ['ocymapcTBeHHOro IpupomoBemdeckoro mysest HAH
VYkpaunbl. bbuin 3aduKcHpoBaHBI JTOCTOBEPHBIE pa3ivuMs B HAKOIUIGHMM WOHOB OTAEIbHBIX
MeTauoB. [IpecHOBOMHBIE MOJLTIOCKHU SIBJISIIOTCS YIOOHBIMU OObEKTaAMU JUISI U3yYeHUs] 0COOEHHOCTEN
KOHIIEHTPALIMX MOHOB TSIKEJIBIX META/IOB B BOIHBIX 9KOCHCTEMaX.

KnioueBrie cimoBa: IIPECHOBOAHLIC MOJUJIIOCKM, MOHBI TAXKEJIbIX METAJLJIOB, OMOMHIVKALIWS.

Features Accumulation of Ions Heavy Metals in Shells Planorbis planorbis (Gastropoda, Pubmonata).
Hural R. I. — The results of study of variation of concentration of ions heavy metals are introduced to
papers during about 100 years in populations Planorbis planorbis (Linnaeus, 1758). With this purpose
was parsed assays freshwater snails from the own collectings and share collections in collections of State
Museum of Natural History. The authentic differential in a stage of upbuilding of separate ions metals
was fixed. The freshwater snails are friend plants for analysis of features of concentrating of ions of
heavy metals in aqueous ecosystems.

Key words: freshwater snails, ions of heavy metals, bioportrayal.

Beryn

J1o mosiBu CIIpsIMOBAHOI BUPOOHMYOI AisUTbHOCTI JIOAMHU KMBi OpraHi3aMU He MOIJIM iCTOTHO BILIMBATHU
Ha romeocra3 ekocucteMu. lLle Hacammepen YHEMOXIIMBIIOBAIOCS ILISIXOM TMPUPOTHBOTO H000pY
(T'ony6eus, 2000). IIpoTe crpsiMoBaHi Ail JIOAWHM 1IOAO MEPETBOPEHHS MPUPOIHMX €KOCHCTEM 3YMOBWIM
BUHUKHEHHS 1€ OAHi€l TPy YMHHUKIB 30BHILIHLOTO CEPENOBUILA, OPSIA 3 a0iOTUYHUMHU i OIOTUYHUMU —
aHTtponoreHHuX (SIBopchkuii, I'ypanb, 2001). s rpyna YMHHUKIB XapaKTepU3yEThCs 3HAYHUM Ta 31e0iIb-
1LI0T0 HeTaTUBHMM BILIMBOM Ha OpraHi3MM, a 3a TPUBAJIOI Iii MPU3BOASTH A0 3HAYHUX 3MiH B €KOCHUCTEMAX.
OmHUM i3 pi3HOBUIIIB AHTPOITOIEHHOTO BIUIMBY € BUKUIU Y MIPUPOAHI BOAM YyKOPiZHUX peuoBUH. KoxkHoro
poky 06’emMu BUKUAIB 3poctatoTh (['ymentok, 2002; Myp, Pamamypru, 1987). 3HauHuil BiIcOTOK 4yKopia-
HUX PEYOBUH, 110 MOTPAILISIOTH 10 BOAHOIO CEPEAOBUILA, CTAHOBISITh iOHM BaXXKKUX MeTaliB (Hazaiai BM).
Bci BoHM, 3a BUHSITKOM PTYTi, NOTPAIUISIIOTH 1O BOJHOIO CEpeloBUIIA y BUINISAI aepososeil. BHacmimok
MpOLIeCiB CAaMOOYMILEHHSI 3HaUYHa 1X KiJIbKiCTh OcCifa€e mo0au3y JKepesa 3a0pyaHeHHs. ITicas moTparisiHHS
JI0 BOIHOTO CepeNoBMILA BOHM MPAKTUYHO He MoBepraioThes A0 atMocdepu (Kypamuivna, 1997). Marouu
Ha MeTi ofep>XaHHsI LiJIiCHOI KapTUHU €KOJIOTiYHOIO CTaHy BOJHMX €KOCHCTEM, IMOTPiOHO KpiM 3BUYAMHUX
riipoxiMiyHMX BHM3Ha4YeHb BMicTy BM mnpoBoauTH TakoxX OiOJOriYHMUI MOHITOPUMHI i3 3aJydeHHSIM I0
crioctepexkeHb XuBux opraHismiB (Kypamiumna, 1997; Myp, Pamamypru, 1987). Jisi npoBedeHHs] TaKuX
TMOCTiIKEHb Y BOTHUX €KOCHUCTeMaX, B SIKOCTi TeCT-OpraHi3MiB MOXKHa BUKOPUCTOBYBATH MPiCHOBOAHUX MO-
JIIOCKIB. 3pYy4YHiCTh BUKOPUCTaHHSI MPEICTABHUKIB MajakodayHU HacaMmiepes MOB’SI3aHO 3 0COOJIMBOCTSIMU
iXHbOiI ekoJjorii Ta xapuyBaHHs (Kypamiuimna, 1997). BukopucroByioun 6iooriuyHi MeTOAM BUBHAYECHHSI
BMmicty BM y rigpocucteMax, MOXHa YacTKOBO MPOCJIAKYBaTH iX LUISIX Y KOHKpeTHOMY Tiaporori (Kupu-
yyk, SHoBuu, 2003; KypamiuuHa, 1997). ¥ ManakoJsoriuHiii JiTepatypi 1OCUTh JETaJbHO PO3MISHYTO Pi3Hi
acrekTy HakonnyeHHss BM yepenamkamu Ta M’sskumu yactuHamu tida (Kemkeranues u ap., 2002; Kupu-
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qyk, 2002; Jurkiewicz-Karnowska, 1999; Piotrowski, Wiertlewska, 1999), a TakoX 0coGAMBOCTI BIUITUBY iH-
Basil IMYMHKAMM TpeMaTol Ha KOHLeHTpauilo BM B oprani3mi mpicHoBogHMX MojockiB ( Kupuuyk, 2002;
Kupuuyk, IMepiuiko, 2001; Jlanre, 1968). 3rinHo DOCTiIXeHb LIUX aBTOPIiB, TUUMHKUA TPEMATOM MalOTh 3HAY-
HUI BIUIMB Ha KOHIIEHTpalilo BM y BHyTpIIIIHiX opraHax MOJIOCKIB (TelaTolraHKpeacoMax, BicliepaabHOMY
MiIlIKy ), ajie iHBa3is He BIUIMBA€ Ha BMICT MeTaliB B uepemnammli. HaM He Bmajocsl 3HailTH y JiTepaTypi
JKOTHMX 3TafioK IPO AOCHTIIKEHHS, B SIKUX OM IPOCITiIKOBYBaJIuCs 3MiHM KOHIeHTpauii BM B oprani3mi
MPiICHOBOAHMUX MOJIIOCKIB IIPOTATOM IIeBHOTO 4Yacy. Kpim Toro, Ha oOpaHiii HAMHU TEPUTOPil MOCITIIKEHHS
TaKOro 3MICTy B3araji He IPOBONMIMCS. Y 3B’SI3Ky 3 UM Hamu Oyia 3milicHeHa cripo0a 3’sicyBaTh 3MiHU
koHueHTpauiit BM B oprauismi P. planorbis.

Marepian i meToau

Jnst BU3HAYeHHs piBHsS HakomuuyeHHs ioHiB BM (Pb, Zn, Cu, Cr, Cd, Be) 6yno Bukopucrano 100
OIHOPO3MipHUX Yepemnaiuok P. planorbis i3 cepenniMm miamerpoM (13 = 0,3) MM, 3i6panux Hamm y 2002 p. y
MoCTiiHKMX GioTomax oKoauib cMT Benukuii JIro6ine Ta M. T'oponok (I'opomoibkoro p-HY JIbBiBCbKOi 0011. ).
s nopiBHsIHHSL KoHLeHTpauiii BM 3a mepion kiHus XVIII — mouarky XXI cr. (Tabn. 1) 3 HaykoBo-
JOTIOMiXXKHOTro (hoHIy MasnakojoriyHoi Kosekuii JlepxaBHoro npupopo3HaBdoro myseto HAH VYkpainu
(namani AITM HAHY) Oynu Bukopucrani yaamku 37 depenaiiok P. planorbis, sixi yepe3 He3aJI0BiIbHUIA
cTaH OyaM BWJIYYEHi 3 HAyKOBO-IOMoMixHoro doHay: 20 ek3., 3ibpaHux B okoj. cMT Benukuit JIio6iHb Ta
17 — 3 okoa. M. I'oponok. CepeaHiit aiamerp BinibpaHux yepenaiiok (18 + 0,4) mm. Mu npunyckaemo, 1o
i Momocky 6y 3i6pani M. BOHKOBCHKMM Y MOCTIitHUMX GioTomax Ha pociimxyBaHiii Teputopii (Bakowski,
1882).

KoHueHnTpauito ionn BM (B Minirpamax Ha KijorpaMm cUpoi Macu Tijla) BU3HA4Yajlud METOAOM
eMICIlTHOro CHeKTpaJbHOrO aHajlidy Ha crapeHux AudpakuilHOMy Ta KBaplieBOMY crekTporpadax npu
dotomeTpii Ha peecTpyrouoMy MmikpodoTomerpi (Bcboro 350 ananiziB). Konmentpauito BM Bupaxkamu B
MI'/KI CUPOi Bar MOJIIOCKIB.

CratuctuyHa o6poOKa pesysbTatiB BUKoHaHa 3a [, ®. Jlakinum (Jlakun, 1974).

Pe3ynbTaTté T2 00rOBOpEHHS

Mo opranizmy montocka BM HagxonsTh TpboMa LIJISIXaMU: AU(PY3HO Yepe3 LIKipHi
MOKPUBM 1 BUCTUIIKY JereHeBoi MmopoxxHUHU (B Pulmonata), agcopOuiiiHo 3 iXi Ta
meTaboniuHo (Kupuuyk u ap., 2002). Uepes Tte, 110 1 AOCTiIXEeHb OyJI0O BUKOPUC-
TaHo MaTepiann ManakoJjoriyHoi konekuii JIITM HAHY, nocaigxenHio Ha BMicT BM
MiIgaBaiu Juile Yepenalku MOJIOCKIB.

Haii6inpiry xoHueHTpauiro BM y depemnaiiiii MOJIOCKIB BiI3HAa4€HO [JIs iOHIiB
LuHKY (Tab6a. 1). Lleit enreMeHT MOIJIMHAETLCS OaraTbMa BuaaMu 0Oe3xpeOeTHUX TBa-
puH. YiTKO TpOCTiIKOBYEThCSI 30LUIBLIEHHSI MOro BMICTY 3a CTOJITHiN Tmiepiom (y
2—4 pasu ). OgHi€lo 3 TPUUMH 30iIbLIEHHS 10ro KOHLEHTpallii MOXXHA BBaXKaTU PO3Mi-
LLIEHHST MPOOHUX OUISTHOK MOOJU3y HaceneHuX MyHKTiB (Myp, Pamamyptu, 1987).

Hpyre Miclie 3a BeJIMYMHOIO KOHIIEHTpAaLlii Tocigae cBuHelb. OCOOIMBOCTI HOro
po3Mnonijly y TIpUPOAHMX BOAax IOB’s3aHi 3 iHTEHCUBHICTIO OCaIXEHHS Ta
KOMILJIEKCOYTBOPEHHSI 3 OpraHiYHUMU Ta HeopraHiynumu Jirangamu (I'ymeniok, 2002;
Myp, Pamamyptu, 1987). 3a3Buyail crioctepiraeTbes 30iIblIeHHS] 10r0 KOHIEHTpalliit
B CTOSUMX BOIAx IMOPIiBHSHO 3 TeKydyuMM. Hacamriepen 1ie MoOB’s3aHO 3 Pi3HUIICIO Y
KiJTbKOCTI 3BaXKE€HMX YaCTMHOK. [1pyM HeBeIWKUX MIMOWHAX BogoiMK 58% CBUHIIIO Ji-
TopaJi 3B’s13aHe 3 uuMu yactuHkamu (I'ymenrok, 2002). B yepenaiukax, 3i0paHux Ha-
MU Ha 000X MPOOHMX AUISIHKAX, CIIOCTEPIra€Thbes 30UTbIIEHHST KOHILIEHTpALlil IIPUOIn3-
Ho y 1,3 pa3u nopiBHSAHO 3 (DOHAOBUMU MaTepianamu (Tabu. 1). MoxiIuBo, Take 3po-
CTaHHS BMIiCTy CIIPUYMHEHO OJIM3BKICTIO MOCIIIKEHUX OIOTOIIB OO0 JOpPIr 3 IHTEHCHUB-
HUM pyxoM aBToTpaHcrnopty. Jlanuit BM manotokcuuHuii mopiBHsiHo 3 Cu, Cd Ta Zn.
bes3xpebeTHi TBapyMHHU amanTylOThCS AO IABUILEHHS Oro BMicTY i3ioNoriyHUMM
nepedynoBamu opraniamy (Myp, Pamamyptu, 1987).

Minp y BoOHOMY cepedoBUILi NepedyBae B TPhOX OCHOBHUX (popmax. BoHu Bu-
3HAYAIOThCS TiAPOAMHAMIYHUMU Ta Oi0JIOMYHUMHU BIACTUBOCTIAMU TigpoTomny. Ocobnu-
BO BUCOKUIM BMicT maHoro BM 3a3Buuaii pikcyeTbest B JOHHMX Binkinagax (Myp, Pama-
MypTtd, 1987). B mocnimkeHUX yepernalikax CroCcTepiraloTbCs He3HAYHi BiIMiHHOCTI Y
Hakonu4yeHHi uporo BM. V Bumangky 3 Mojrockamu, 3i0paHuMu y cMT Benukuii JIio-
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Taonuns 1. Konuentpanis ionis BM y yepenamui P. planorbis, 3i0panunx y JIbBiBcbkoMYy perioHi HampukiHui
XIX—mowarky XXI cr.

Table 1. Ion concentration of difficult metals in shells P. planorbis collected in Lviv Region in XIX—XXI cen-
turies

fonu, Mr/kr cyxoi ®onnosi 360pu (1882 p.) Buachi 360pu (2002 p.)
PCYOBUHH M. Toponok cMT Benmkuit JI106iHb M. Topomok cMt Benukwuii JTI00iHb
Zn2* 26,43 £ 0,12 19,11 £ 0,10 57,06 £ 0,15* 87,00 + 0,13*
Pb2+ 19,73 + 0,14 18,22 + 0,10 26,63 £ 0,12%* 20,88 + 0,18**
Cu2* 10,30 + 0,23 17,30 £ 0,22 12,36 £ 0,19 9,57 +£ 0,18
Cr2+ 5,65 + 0,10 4,60 £ 0,21 9,51 £ 0,03 3,48 £ 0,09
Ni2+ 6,37 £ 0,19 1,82 + 0,03 26,62 £ 0,08* 22,62 £ 0,16*
Be2+ 0,65 £ 0,21 0,73 + 0,20 0,85 + 0,08 0,70 + 0,07
Cdz+ 0,18 + 0,02 0,28 + 0,03 0,87 + 0,12%* 0,63 £ 0,08**

*P < 0,01; **P < 0,05.

Taoauna 2. Paau KoHueHTpaniil ioHiB BaXKKMX MeTaiB
Tabele 2. Series of concentrations of heavy metals

Hani Micuesictb Psn xonuenrpauii BM
DoHmoBi 360pu M. ['oponok Cd2+ <Be2+ <Cr2+ <Ni2+ <Cu2+ <Pb2+ <Zn2+
(1882 p.) cMmT Benukuit JIo6iHb Cd2+ <Be2+ <Ni2+ <Cr2+ <Cu2+ <Pb2+ <Zn2+
Bracui s6opu m. Foponox Cd2*+ <Be*+ <Cr2* <Cu+ <Ni2+ <Pb2* <Zn2*
(2002 p.) cmr Bemarit JTiobies Cd2+ <Be2+ <Cr2+ <Cu* <Pp2+ <Ni2* <Zn2*

OiHb, 11 Pi3HMIIL CTAHOBUTBH 7,7 MI/KT, a 3 OKOJULb M. [opomok — Jjuiie 2,6 MI/Kr
(Tabma. 1).

He3nauHa pi3HULIS B 3HAUEHHSAX KOHLEHTpALlii CIocTepiraloThes i y Bumnanky 3 Cr
ta Be. 3poctanns Bmicty Cr B yepenaiikax, 3idbpaHux B okos. M. I'opomox (T1abm. 1),
OYEBMUJIHO, BiIOYBA€THbCS BHACIAOK MOTPATUISIHHS HEOUMIIEHUX KOMYHAJIbHUX BOI
micTa B mpupoaHi Bonoiimu (Myp, PamamypTu, 1987).

Ho rpynu BM, BM™micT skux He nepeBuiye 1,0 mr/kr Hanexatb Cd i Be (Tabmn. 1).
Kangmiit 3a cBO€0 TOKCHYHICTIO B JeKijlibKa pasiB mepeBaxae cBuHellb (Kenxkeranuen
u ap., 2002). Moxnusi mxepena 3a0pygHEHHS UMW MeTaJlaMU JAHOTO TiIpOTOITy
HaM, Ha XaJb, He BiIOMi.

BucHosku

Ha mingcraBi ogepXaHUX JaHUX MAEMO 3MOTY MOPIBHSTU psiAiv KOHLEeHTpauiii BM,
3a SIKHMM MOXHA OLIHUTH OioreoxiMiuHi 3MiHu 3a nepiom moHaa 100 pokiB y
rimporomax T'opomoubko-KoMapHiBcbkoi piBHMHM (Tabi. 2). PisHMIg B piBHSX
HakornuuyeHHss BM uepenallkol MpiCHOBOAHMX MOJIOCKIB 3 (DOHAOBUX KOJIEKIIili Ta
BJIaCHMX 300piB crocTepiraerbcs B Bunaaky 3 Ni, Cu, Pb ta Cr; monoxeHHs iHIIUX
MeTalliB B psifii HAKOMWYEHHSI He 3MiHuocs (Tabmi. 2).

OTxe, B JOCTIIKEHMX MOJIOCKAX HAMOIIbIIMMU 3HAYEHHAMU KOHIICHTpALlii
BUPI3HSIIOTHCS Zn2t 1a PH2T. IIpicHOBOAHMX MOJIOCKIB MOXHA IOCUTh €(PeKTUBHO
BUKOPUCTYBYBaTH s O6ioiHaukanii BM y rigporonax. 3a HU3bKOi COOiBapTOCTI TaKUX
poOGIT MOXHA OAepXaTW YHWCJICHHI pe3yJbTaTWM HE JIMILE IIOA0 PO3MOoAlTy Ta
KoHUeHTpauii BM y nmaHiil rimpoekocucTeMi, aje i 4aCTKOBO MPOCHiAKYBaTU LIJISIXU
iXHBOTO PO3MOBCIOIXEHHS, BUBYAlOUM KOHLeHTpauii BM y BomHuUX MakpodiTax Ta
NOHHUX BiIKIamax.

ABTOp CTaTTi BUCJIOBIIOE MOASKY 3aBigyBauy JaGoparopii arpoekosorii HI 3emnepo6ersa i TBapuH-
HUITBA 3axigHUX objacteit Ykpainu 0. [1. [lleBuyKy 3a momomory B TIPOBEICHHI CIIEKTPATLHOTO aHai3y.



78 P. I. Typars

Toaybeys M. A. Exocuctemonoris. — JIbBiB : IMomi, 2000. — 315 c.

Tymenrox I. b. Po3nonini CBUMHINIO B OIOTMYHMX Ta a0iOTMYHMX KOMIIOHEHTax Timpoekocuctemu // Haykosi
OCHOBH 30epeXXeHHsI 6i0TUYHOI pidHOMaHITHOCTI / M. A. TonyGeub. — 2002. — Bum. 4. — C. 206—211.

Kenoceeanuee M. K., bueanruee A. b., Abuseasuesa A. A. ComepXkaHne TsDKEJIBIX METAJUIOB B OCHOBHBIX ITPO-
MBICJIOBBIX BUIaX PBIO M MOJUTIOCKAX HIDKHero TedeHust peku Ypan // Jloxn. 11 MexmyHap. Haydy.-
npakT. KoH®. «Tsokeable MeTayuthl, PaIMOHYKIMAL U 3JIeMEHTHI-OMOMWIBI B OKpYyXKalolleil opeme»
(Cemumnanarunck, 16—18 okr. 2002 r.). — Cemunanarunck, 2002. — C. 223-227.

Kupuuyk I. E. OcOOEHHOCTM HAKOIUICHUS MOHOB TSKEJBIX METAIOB MPECHOBOMHBIMU MOJITIOCKaMu //
BicH. XKutommp. nen. yH-Ty. Cep. bion. — 2002. — Bum. 10. — C. 170—175.

Kupuuyk I. E., Cmaduuuenxo A. I1., Ilepwxo U. A. BnusiHue TpeMaTOIHO WHBAa3WM HA HAKOIUJICHUE TaXe-
JIBIX METAJIOB TpymnoBukKoM o3epHbIM (Mollusca: Gastropoda: Lymnaeidae) // [lapasutomorus. —
2002. — 36, Bum. 4. — C. 295-303.

Kupuuyk I. C., Hnoeuy JI. M. BukoprcTaHHS TPiCHOBOAHUX MOJIFOCKIB IIJIs OiOMOHITOPUHTY TIPUPOIHUX BOI
XKuromupcerkoro [lomicest // Exonoriuni mpobiaemMu MicT i MpOMUCTIOBUX 30H: IIISIXU iX BUPIIEHHS /
C. O. I'narymr (Kondepenmis: JIssiB 11—I13 ksit. 2003 p.). — JIsBiB, 2003.

Kypamwuna H. I. Tactporionsl B OMOTECTUPOBAHUM MPOMYKTOB HedTexumuu, HedTernepapoOOTK 1 OMOWH-
JIMKAIIMK TSDKEJbIX METAIOB U Tepputopun bailikoptoctana : ABToped. amc. ... A-pa OMOJ. HayK. —
Exarepun0Oypr, 1997. — 45 c.

Jlakun I. @. bometpusa. — M. : Beicur. k., 1974. — 348 c.

Jlanee D. P. ®ayHa ¥ 9KOJOTUSl JIMYMHOK TPEMAToN B MPECHOBOAHBIX MOJIIIOCKOB HEKOTOPBIX BOJIOSMOB
JlatBuiickoit CCP : ABroped. muc. ... KaHn. 6uoj. Hayk. — Pura, 1968. — 36 c.

Myp . B., Pamamypmu C. Tskenbie MeTaJUTbl B IPUPOAHBIX Bofgax. KoHTposb U orieHKa BIUSHUS. — M. :
Mup, 1987. — 280 c.

SAeopcekui 1. 11., T'ypans P. I. JocnimkeHHs (ayHU MPiCHOBOAHWX MOJIOCKIB okonuilh cMT ObpommH [ly-
CTOMUTIBCHKOTO paitoHy JIbBIiBChKOi 00JacTi Ta BIUIMB AHTPOTIOTEHHX YMHHWKIB Ha iX Oiotorm //
Hayk. Bichuk YxHY. Cep. bion. — 2001. — Ne 9. — C. 358—360.

Bt kowski J. Miéczaki z okolic Lwowa, Grodka i Szerca. // Spraw. Kom. fiz. — 1882. — S. 1-7.

Jurkiewicz-Karnowska E. Rola miéczakow w kumulacji metali ciézkich (Cu, Zn, Mn, Fe, Cd, Pb) wwybra-
nych srodowiskach Zbiornika Zegrynskiego // XV Kr. sem. malak. — 1999. — S. 22—23.

Piotrowski S., Wiertlewska A. Koncetracje metali ciézkich (Cu, Pb, Zn, Co, Cd, Hd) w muszlach miészakow
slodkowodnych z Roztoki Odrazanskiej // XV Kr. sem. malak. — 1999. — S. 49—-50.



