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TEODKOJIOT S, OXPAHA U 3AILIUTA OKPYKAIOLEN CPEJBI.
TEOMH®OPMALIMOHHBIE CUCTEMBI B TEODKOJIOT UM.

COOEPXAHUE PTYTU B MbILLEYHOWU U KOCTHOM TKAHAX OKYHA U3 BOOOEMOB B
BACCEWHE PEKU OBU
B.B. AbpamoBa
HayuHbin pykoBoguTens goueHT H.A. Ocunosa
HayuoHanbHbIl uccnedoeamennckuli ToMckuli nonumexHu4veckul yHueepcumem, 2. Tomck, Poccusi

IIpuBeneHs! pe3ynbTaThl OIEHKH COAEPKAHUS PTYTH B MBIIIEYHOM U KOCTHOM TKaHAX PEYHOTO OKYHS - OJHOTO
U3 OCHOBHBIX MPOMBICIOBBIX BHUIOB PbIO 0Ockoro GacceifHa. JlaHHBIN BHJ PHIOBI B COOTBETCTBHU C IKONOTHYECKIMHU
XapaKTePUCTUKAMU OTHOCUTCS K NMPEACTABUTEISAM UXTHO()AYHBI PABHUHHBIX PEK. Y CTAHOBIIEHO, YTO B MBIIIEYHOH TKaHU
HCCIeIyeMbIX 00pa3IoB coepskaHie METAIIIOB HE MPEBBIIAET JOIMYCTHMBIX AT MUIIEBON MPOAYKIINH 3HAYCHHI.

Kirouessie crnoBa: 6acceiit p. O0b, TsKeNbIe METAIUIEI, PEYHOH OKYHB, PTYTh, aKKyMYJISIIUL.

HHTepec K coliepikaHUIo TSHKENIBIX METAJUIOB B pbI0ax BogoeMoB 3anaqHoi CHOupH pe3ko Bo3poc CPaBHUTEIEHO
HEJIaBHO U CBfA3aH C YBEJIMUYCHHUEM aHTPOIOICHHON Harpy3Kd Ha BOJOEMBI 3TOI0 PErHOHA, HapyLIarolied eCTeCTBEHHBIN
KPYroBOPOT XHMHYECKUX JIEMEHTOB B Grocdepe [4].

AKKyMyJAIUS XUMHYECKUX 3IEMEHTOB B PbI0ax 3aBUCHUT KaK OT IOCTYILUICHHUS BEIIECTB B AOMOTHIECKYIO Cpexy,
TaK M OT APYrux (pakTopoB, a MMEHHO: NMPUHAAIEKHOCTH OCOOM K TOMY WM HHOMY BHAY, BO3PAaCT U (H3MOIOTHA
THAPOOHMOHTA, TUII INTAHKSA, YCIOBHS BHEIIHEH Cpeasl, Iie GopMUpPYyeTCcsl ypOBEHb BO3ACHCTBHS.

TspKernble METaIbl - BBICOKOTOKCHYHBIE BEIECTBA, KOTOPHIE 00pa3yloT CTOHKHE COEAWHEHHS B OpPraHU3Me.
OCOOEHHOCTh ¥ 3HAYMMOCTH TSDKEJIBIX METaUIOB B TOM, YTO OHH HE pa3pyIIArOTCs B JIIOOBIX YCIOBHSX, A JIUIIL MEHSIOT
(hopMy Hax0XKJIeHHs, OCTEIIEHHO HAKaIUINBAsICh B PA3INIHBIX KOMIIOHEHTAX 9KOCHCTEMBI, B TOM YUCJIE U B THAPOOHOHTAX
[1]. Jaxe npu OTHOCHTENBHO HU3KHX KOHLCHTPALMAX BO BHELIHEW Cpele TsOKENbIe METAIIbl aKTHBHBI M CHOCOOHBI
AKKYMYJIMPOBATHCS B PhIOaX C XapaKTepHOU JIOKAIM3aIKeil B OpraHax 1 TKaHsX.

Pryts (Hg) sBmsercs Hamboniee OMAcCHBIM 3arps3HSIONIMM BEIIECTBOM M3 TPYNIBl TSOKENBIX METalIOB.
Brumanune, mposBisieMoe K HpoOieMe 3arps3HEHHs] OKPYKalomed Cpeasl 3THM JIEMEHTOM, OOBACHSETCS BBICOKOH
TOKCHYHOCTBIO COCAMHEHHUI PTYTH IS JKUBBIX OPraHu3MOB [2].

B cBs3u ¢ HapacTalomuM ypoBHEM 3arps3HEHHS BOZOEMOB PTYThIO HanOoIIee CEPhe3HOM MPOOIEMOit sIBIseTCS
e€ CrocoOHOCTh HAKAIUTMBATHCS B JKMBBIX OpraHM3Max, IPH 3TOM YPOBEHb aKKyMYJISILIMM SJIEMEHTa IOBBIIIACTCS MO
MUIIeBOH Lenu. PTyTh B opranm3Mme pbi0 B HauOONbIIEM KOJMYECTBE CIIOCOOHA aKKyMyJIHPOBATHCS B NEYCHU U B
MBIIIEYHOM TKaHu [7].

B kadecTBe OCHOBHOTO TECT-O0BEKTa OBbLI BBHIOpAH OKYHb IO HECKOJIBKMM HpPUYMHAM. Bo-TIepBBIX, 9TOT BUA
obnafaeT pe3ucTeHTHOCTHIO K pH (akTopy: mepeHOCHT KpaTKOBpeMeHHOe najeHne pH Bojabl B BeceHHMIT Iepno HIKe
4,0, a mpy IpOTrpecCHpPYIOIEM 3aKUCICHIH BOJ0EMa HCUe3aeT IMOCIEAHIM; BO-BTOPBIX, OKYHb ITMPOKO PAacIIPOCTPaHEH B
npecHbIX Bojoemax CeBepo-3amana; B-TpEeTbHX, OH 3a9aCTyI0, B OTCYTCTBHE KPYMHBIX XHITHUKOB B BOJOEME, 3aHIMAeT
MOJIOKEHNE Ha BEpIIMHE BOAHOI TPOGHUIECKOH IENH; B-4eTBEPTHIX, OKYHb HPEJCTaBIsIET cO00H 0OBEKT MPOMBICTA H
CIIOPTHBHOTO phIGoOBCTRA [3].

B Tomckoii obnacTé XOpoLIo pa3BHUTa pedHas CeThb, M KUTEINU HACEJICHHBIX MYHKTOB, PACIIOJOXKEHHBIX IO
Oeperam pek u 03Ep (B OCOOCHHOCTH JCPEBEHb M CEll), aKTUBHO 3aHUMAIOTCS PHIOHOW JIOBNICH U YHOTPEOSIOT PhIOY U
PBIOHBIE TPOAYKTHI B UILy. B CBSI3U ¢ 3TUM, 11€/1bt0 pabOTHI SBISETCS UCCIIEI0BAHUE MBIILICUHON U KOCTHOM TKaHeH OKyHs
Ha coiepKaHue pTyTu. st aHann3a NCIOJIb30Balll OKyHEl, BBUIOBICHHBIX Ha TeppuTopun Kapracokckoro, 3pIpsSHCKOTO
u llerapckoro paifoHoB. OOBEKTOM HCCIEIOBAHUS SBISUIACH PHIOA W3 BOJOEMOB, COAEPXKAHWE PTYTH B MBIIMICYHOH H
KOCTHOM TKaHSX PEYHON PBHIOBI CTAJIO MPEAMETOM HCCIIEJOBAHUS.

B pabote 0buTO MCTONB30BaHO 7 P00 KOCTHOM TKaHU M 7 MPOO MBINIEYHOH TKaHH OOBIKHOBEHHOTO OKYHS, B
KOKIYIO U3 KOTOPBIX BXOAWI0 4-10 per6. Mplmeynast TKaHb OTEIUIach ¥ M3Mellbuanach, KOCTHAs TKaHb [TOJBEPrajach
CyHIKe U JaJbHEeHIIeMy U3MeIbUeHHIO 10 nopomka. ColepxKaHue pTyTH B HUX ObLJIO UCCIEIOBAHO C TOMOIBIO PTYTHOTO
aHanmuszatopa PA-915+ ¢ npucraskoit [IMPO-915+, npeanazHaueHHBIX A1 U3MEPEHUS] KOHLIEHTPALUN PTYTH B TBEPABIX
npo0ax CI0XKHOTO COCTaBa METOA0M MUPOIK3a 03 nMpeaBapuTenbHON MuHepanu3anuu. [logyueHHble JaHHbIe TPUBEIEHBI
B TabmuLe.

[penensHO nOmycTHMasi KOHIEHTPAIXS PTYTH B IIPECHOBOJHOM XWINHOHM phIOe, KaKk B NPOMYKTE IHTAHUS,
cocrasisietr 600 Mxr/kr [5].

B nanHOM HcciiefoBaHUH OBUIO BBIIBICHO conepxanue pryta 188,8-537,6 MKI/KT - B MBIIEYHOH TKaHH, 171,9-
364,6 MKr/kr - B KocTHOH TkaHH. CojepkaHHE PTYTH B HPO0AaX MBIMICYHOH M KOCTHOH TKAaHAX PEYHOTO OKYHS HE
IPEBBICUIIO IPEIEIBHO AOYCTUMbIE KOHIIEHTPALUH.

B pa6ote [6, 8] ObUI0 BBIIBICHO copepkaHue pTyTH 8-119 MKI/KT - B MbIICUHOH TKaHH, 36-556 MKI/KT - B
KOCTHOW TKaHU OOBIKHOBEHHOTo OKyHs OacceitHa pekn O6u. ConepikaHue pTYTH B IpoOax Tak e He BBIXOAWIO 3a
Hpenensl IpeaeabHO-I0NyCTUMBIX KoHIeHTpauil. [1o nanneim I1.A. TlonoBa, 0cHOBaHHBIM Ha aHau3e OOJBIIOrO YKCHIa
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JKCTIEpUMEHTANIBHBIX MaHHBIX [1], cpemHee comep)kaHue PTYTH B Mblminax peido Cubupu oueHnBaercs Kak 260 MKI/kr
CBIpOIi Macchl, a B ckesere - 190 MKI/KT.

Taonuua

Cooepicanue pmymu 6 KOCHHOU U MblUIEUHOI MKAHAX OKYHA 00bIKHOB8eHH020 (Perca fluviatilis) 6 nekomopuix
600oemax Tomckoil odnracmu

Conepxanue Conepxanue
Homep HaumenoBanue Paiion Bojoem Hata pTyTH B pTyTHu B
poObI poObI orbopa KOCTHOM MBILIEYHOH
TKaHU, MKI/KT TKaHU, MKI/KT
OOBIKHOBEHHBIH
Nelal?7 okyHb (Perca Kapracokckuii p. Teim 9.01.2017 289,2+57,84 -
fluviatilis)
OOBIKHOBEHHBIN C
Ne2s17 okyb (Perca | Kapracokekuit | KaHm“"Kf‘ 8.01.2017 311£62,2 -
fluviatilis) (n. Kuescrauii)
OOBIKHOBEHHBIH
Ne3s17 okyHb (Perca Kapracokckuit 03. bankuHo 15.01.2017 324,4+64,88 -
fluviatilis)
OOBIKHOBEHHBIN p. O6b (1
Neds17 okyHb (Perca Kapracokckuit Y(')TL-TBIM') 19.01.2017 364,6+£72,92 276,2+55.24
fluviatilis)
OOBIKHOBEHHBIH 05, Manoe
No5s117 okyHb (Perca Kapracokckuit B ) 15.01.2017 270,9+£54,18 308,6+61,72
fluviatilis) PUIpOBCKOC
OOBIKHOBEHHBIH 06
Ne6o17 okyns (Perca Ilerapcxuit pﬁ p b (1. 510.2017 | 171,9+48,13 | 537,6+107,52
fluviatilis) 0oena)
OOBIKHOBEHHBIN p- O65 (1.
No7017 okyHb (Perca [erapckuit [ToGena) 20.10.2017 187,6+£52,53 190,8+£53,42
fluviatilis)
OOBIKHOBEHHBIH ycthe p. Jlaba,
B1 okyHb (Perca 3BIPSIHCKUIA 3,3 kM OT C. 4.02.2016 - 199+55,72
fluviatilis) Yepaarst
OOBIKHOBEHHBIN v
B2 okyns (Perca 3pIpstHCKHit OEI' 015 €1 01.02.2016 - 188,8+52.86
fluviatilis) cpaatst
OOBIKHOBEHHBIIT p. Uynsim, 12,2
B3 okyHb (Perca 3BIPSTHCKUI KM OT C. 05.02.2016 - 206,6+57,85
fluviatilis) Yepaarst

MOXKHO OTMETHTh, YTO COJEp)KaHUE PTYTH B phIOE M3YYEHHBIX BojoeMoB Kapracokckoro paiiona, B 1enom,
BBIIIE, YeM B PBIOE HCCIIENOBAHHBIX BOgoeMoB 3bipsiHckoro W lllerapckoro paiioHoB. Kapracokckuii paiioH siBisieTcst
palioHOM MHTEHCHBHOW He(Tem00BIYM, U3 Yero ObLT C/eNIaH BBIBOJ O BO3MOXKHOM BIIMSIHUM JOOBIYM M MCIOJIB30BAHHUS
He()TH ¥ IPUPOIHOTO Ta3a Ha BEIOPOCH PTYTH B OKPYKAIOIIYIO CPEIy.
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MHOWKATOPHAS POJIb LA/YB COOTHOLLUEHUA B KOMNOHEHTAX MPUPOOHON CPEAbI
(HA MPUMEPE TOMCKOW OBJIACTH)
E. B. AreeBa
HayuHbin pykoBoguTens npogeccop, A4.6.H. H.B. bapaHosckas
HauyuoHanbHbIl uccnedoeamensckuli ToMckuli nonumexHu4yeckuli yHueepcumem, 2. Tomck, Poccusi

ConeprkaHusl peIKO3eMeIIbHBIX SJIEMEHTOB M COOTHOIICHHUS MKy PAa3HBIMU JIEMEHTaMH B TOPHBIX IIOpOJax U
COOTHOLIEHHE MEXIY HHUMH, SIBISAIOTCA BaXXHOM TI'€OXMMHYECKON XapaKTEpUCTUKOM, IOMOTaloLEl H3ydaTh XO[
€CTECTBEHHBIX MPOIIECCOB, B MEPBYI0 ouepenb - mMarmarudeckoit nuddepenimanuu [2]. Kpome Toro, mo xapakrepy
COOTHOIIEHUH PeIKO3EMETbHBIX IEMEHTOB APYT K APYTY HAOIOAAI0T OTIHYHS T€0JIOTHIECKUX 00pa30BaHUM, BBIABIAIOT
ompeieNiCHHbIE 3aKOHOMEPHOCTH UX pacupeneneHus [1, 4]. B HacTosmee BpeMs Bce dalie peaKo3eMeIbHbIE JIEMEHTH
UCTIONB3YIOTCS B KaueCTBE HMHIMKATOPOB I'€OXMMHYECKON COCTABIAIOIIEH OKpY)Karomlel cpeibl, a Takke B KauecTBE
OLIGHOYHBIX [T0Ka3aTelieil B AKOJI0r0-re0XUMHUYECKOM PaliOHUPOBaHUYU TEPPUTOPHH [3].

C HCTI0NIb30BaHUEM HHCTPYMEHTAIBHOTO HEHTPOHHO-aKTUBAI[IOHHOTO aHAIII3a HaMU OBLTH ITPOaHAIM3HPOBAHBI
Ha coJiep)KaHue PEeAKO3eMeNIbHBIX JIeMEHTOB MpoOs! TouBHI (184 mpoObI), CONEBEIX OTIOKEHUI MUTHEBBIX BOA (HAKHIIb)
(278 mpo0), 6uocydcTpaToB YenoBeka (Bosoch! (562 npobsl), KpoBb (232 npob)), oToOpaHHEIE Ha TepPUTOpHH ToMcKol
obmactu. Ilomy4yeHHBIE pe3yabTaTHl MO3BOJIMIN MPOaHATH3UPOBaTh La/Yb cooTHOmIEHHE B KOMIIOHEHTaX MPUPOITHOU
Cpexsl.

PacnipesiencHue HaceleHHBIX MyHKTOB 1o La/Yb cooTtHomenuto B mouse (puc. 1) paBHOMepHOe. Bennumna
COOTHOIICHUS BapbUpyeT HE3HAUUTeNbHO, OT 7,4 mo 13,6. Hacenennbie myHKTH BepxHekerckoro paiionHa (Karaiira,
SIrognoe, CrenanoBka, Caiira, CaHIKHK) XapaKTepU3yIOTCsl MUHIMAIBLHBIMH COJICP)KaHUSIMH JIaHTaHa ¥ UTTepOus. Kpome
TOTO, MHHUMAJbHBIE COAEPXKaHWs OTMeYaroTcsi B H.I InoBka, BemmumHa La/Yb cooTHomIeHHWs B JaHHOM H.IL
MakcumanbHast (13,6). Makcumanbhble conepxanus La u Yb ormeuarorcst B @unmumonoske (La/Yb cootHomrexue - 8,3),
HOBBIILICHHBIE COAEPXKaHMs OTMe4deHbl Hamu B H.II. KoxxeBHnKoBo, Komomuuckue I'puBsl. MakcuMansHOe comepKaHue
JIaHTaHa XapakTepHo Uil H.II. [laHpueBo. B 11e10M noYBEI HaceNeHHBIX MYHKTOB bakuapckoro paiioHa XapakTepu3yroTcs
HOBBIIEHHBIMY 3HaueHusaMu La/Yb coornomenus (>10).

B cBoro ouepenp npu ananm3e La/Yb coOTHOImIEHHS B COJIEBBIX OTJIOKEHUSAX MUTHEBBIX BOJ (HAKUIIb) (pHC. 2)
OBUTO OTMEYEHO, 4TO H.II. CTelaHOBKa XapaKTePU3YETCsl aHOMAIBHO BBICOKUMHE comepkanusMu YD n MakcuManpHBIME
La. Takoe pa3muure MeXIy IByMs] KOMIIOHEHTAMHI MOXET OBITH CBSI3aHO C HAX0XKIEHHEM PEIKO3eMENbHBIX 2JIEMEHTOB B
pacTBOPEHHOM BHJIE, X MPHUCYTCTBHE B MECTHBIX BOJAX M MOCTYIJICHHH B HakuIb. KpoMe TOTo, BHICOKHE COJEpIKaHHS
urtepbust ormewarorcs B H.. Yers, benbiii Sp (Terynapaerckuii paiion), Yerb. B naHHBIX HacelIeHHBIX MyHKTax
cozepskanus serkux (La) u Tsoxensix (YD) pesko3eMenbHbIX 371EMEHTOB Pa3iHnvaroTCs HE3HAYUTENIBHO, BCICICTBUE YEro
BEJIMYMHA COOTHOIICHHUS Onu3ka k 1. MakcumanbHas BenmurHa La/Yb cooTHOmeHns oTMedaeTtcs B H.IT. Baprarep u paBHa
188,3.

Copepxanusi uTTepOust B OnocyOcTapTax denoBeka (BOJOCHI, KPOBb) B OOJBIIMHCTBE MPOO HAaXOAATCS Ha
YpOBHE Tpezera onpeaeneHus. Ho B HeKOTOphIX mpobax uMeroTest uckimoueHus (puc. 3). Tak, Ha TeppuTopuu 36IPSTHCKOTO
paifoHa BblenseTcs H.M. [pOMBIIIOBKa, [UIsi KOTOPOro HaOI0IaeTCsi aHOMAIBHO BBICOKOE cozepkanue YD B Bomocax
(La/Yb coornomenue - 1,4). Ha repputopun bakuapckoro paiiona Beiesstores H.i. KpsutoBka v ITo10MIbCK, U1t KOTOPBIX
TaK ke HabonatTces Beicokue coneprxkanus YD (La/Yb cootHomenue - 4,1 u 5,7 cootBercTBeHHO). HaceneHHbIE MTYyHKTHI
Tomckoro paiioHa BBIIENAIOTCS MaKCUMaJIbHBIMU COiepkaHUsAMY J1aHTaHa (UepHas Peuka (FOxkca), [TonoBunka, Tomck) u
MaKCHMabHOM Bennuunoi cootHomenust (I'eoprueska - 59,5). Anamus La/Yb cooTHomenus B kpoBu (puc. 4) mokasai,
yro H.n. CeBepck m HaymoBKka BBIAENSIOTCS BBICOKHMMH COJAEpXKaHHUAMH HTTepOms. JIOCKYTOBO - MaKCHMAalbHBIM
coJiep KaHMEM JIaHTaHAa ¥ MAKCHMAaJIbHOW BEIMYNHON cooTHOIIeHHs (28,0).
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