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0O030p MOCBSIICH OJAHOMY K3 ACHEKTOB 3arps3HCHUS IPUPOIHON CPEIbl PTYThIO, YHUKAIbHBIC OMOTCOXHUMHYC-
CKHE ¥ YKOTOKCHKOJIOTHYECKHE CBOWCTBA KOTOPOH M3BECTHHI OCTaTOYHO AaBHO. OmHako B mocneanue 10 - 15 met
ObUTIO OOHAPYKEHO M IOHATO, YTO COOPYKCHHE BOMOXPAHMIIMIIN WIIM YBEIMYCHHE IUIOIIAAN YK€ CYIICCTBYIOIINX
03ep MOXKET NMPUBOANTEH K 3HAYMTEIHLHOMY POCTY COICPIKAHUSA PTYTH B PHIOC Aayke MpH (POHOBBIX YPOBHSIX €€ IpPH-
CYTCTBHS B BOZE PEK M 30HAX 3aTOIUICHHUs. B 0030pe moapoOHO pa3bupacTcs MEXaHW3M JaHHOTO SIBJICHHS, CUMTAIO-
IIETOCs OJHUM M3 CaMBIX CEPHhE3HBIX IKOJOTMUYCCKHMX CIICACTBHHA CO3MaHUS BOIOXpAHMIMIN. Ha psiie KOHKPETHBIX
MIPUMEPOB IEMOHCTPUPYETCS CBSI3b COACPIKAHIS PTYTH B PhIOE U3 BOIOXPAHMIHII C PTYTHON HArPY3KOH Ha MECTHOE
HacejeHue. PaccMaTprBarOTCsl pEKOMEHIYEMbIC MMPEBCHTUBHBIC MEPHI, a TAK)KE CIIOCOOBI CHIYKCHUSI PUCKA IS CY-
[IECTBYIOLINX BOAOEMOB. MIUTIOCTPHPYETCS BO3MOYKHOCTh MPOTHO3UPOBAHMSA MacmiTaba W MPOJOJIKHTEIEHOCTH
PTYTHO# MPOOJIEMBI TS IPOSKTHPYEMBIX BOAOXPAHMJIMII Ha OCHOBE MMPEIBAPUTEIbHBIX HATYPHBIX UCCACIOBAHUI 1
MHPOBOTO OIIBITA.

O0630p OymeT MmoJie3eH crenuanucTaM B 00JacTH 3KOJOTHYECKOH OMOTEOXWMHUHU, XMMHU 3arps3HSIONINX Be-
IIECTB, BOJHOMN 3KOJOIMH, 3KOTOKCHKOJIOTHH, & TAK)KE CTYACHTaM M aCIHpPaHTaM COOTBETCTBYIOIIMX CIICIIHAIBHO-
creit. OH IO/DKEH MPHBJICYL 0C000€ BHUMAHHE CIICIUATHCTOB B OOJIACTH MPOCKTUPOBAHHS THAPOTCXHUYECCKUX U
THIPOIHEPTETHUCCKUX COOPYKCHHH, a TaK)Ke BCEX TEX, Ybsl HAydHAs MJIM IPAKTHYCCKas AEATCIbHOCTh CBA3aHA C
OIICHKOM MX BIIMSHUS HA OKPY/KAOIIYIO CPEY.

The review is devoted to a new feature of environmental pollution by mercury which is well recognized as the a
very toxic element. During the last decade it was revealed and understood that the formation of reservoirs or en
largement of natural lakes usually increases the mercury level in fish. Nowadays it is considered as one of the mo:
serious consequences of reservoir creation. It is very important that these events take place for reservoirs and lak
remote from any direct source of contamination and with background levels of mercury in the local environment.
The review describes in detail the mechanism of this phenomenon as well as a relation between mercury in fish ar
human exposure. Some measures to reduce mercury level in fish and a risk for human health are discussed. The p
sibility to estimate the scale and duration of mercury problem for planned reservoirs on the base of preimpoundmer

studies and world experience is clear demonstrated.

The review will be useful for specialists in the fields of environmental sciences, risk assessment, water ecology
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BBEJEHHUE

YHuKanbHbIE OMOTCOXUMHUYECKUE M HKOTOKCHKOJIOTUYECKHUE CBOMCTBA PTYTH HM3BECTHBI JIOCTa-
TOYHO AaBHO. O/IHAKO B IMOCJIETHUE NECATUIETHUS ObUIO OOHAPYKEHO U MOHATO, YTO CYTh MPO-
OJIeMBbI PTYTHOTO 3arpsS3HEHUS 3aKII0YAeTCS HE TOJBKO B MPOJOJIKAIOIIEMCS HapaCTaHUU Mac-
mTaboB ee MoCTyIieHuss B Ouocdepy. YBeauduBaromascsi o01ias aHTPOIOreHHas Harpy3ka Ha
MPHUPOIHBIE KOMIUIEKCHI, JJaKe OTHAAJIEHHO HE CBSI3aHHAs C PTYTHOHM, OUYEHb YacTO MPUBOAUT K
TOMY, YTO YK€ UMEIOIasACs B cpesie OOMTaHMsI YeJlOBeKa PTYTh MEPEXOIUT B Oojiee MOBUKHBIE
U CYIIIECTBEHHO 00Jiee TOKCUYHBIE JOPMBL.

OnHO M3 MOCIEAHUX M HEOKUIAHHBIX MPOSBIECHUN PTYTHOTO 3arps3HEHHs OKpY)Karolien
Cpelbl TOJ00HOTO POjia CBSI3aHO C YENIOBEUECKON JESITeTbHOCTBIO MO PETYTUPOBAHUIO PEYHOTO
cToka. bbu1o oOHapyXeHO, YTO COOpY)KEHHE BOJOXPAaHWIMIL WIHM YBEJIWYEHHE IUIOMaAei o3ep
MOJKET MPHUBOJUTH K 3HAYUTEIBHOMY POCTY COJIEpKaHUS PTYTH B PhIOE Aake MpH (OHOBBHIX
YPOBHSIX €€ MPUCYTCTBUS B BOJIE PEK, MOPOJaxX M MOYBAaX 30H 3aTOIUIEHUS. DTO UHTEPECHOE SB-
neHre 000CHOBAaHHO CUMTAETCS B HACTOSIIEE BPEMsI OJHUM M3 CaMbIX CEPHhE3HBIX IKOJIOTHYE-
CKHX CIJICAICTBHI CO3/JaHUS BOIOXPAHUIIUIL.

B nacTosmeit pabore naHo moapoOHOE U3I0KEHHE COBPEMEHHBIX MPECTaBICHUN O MPUYH-
HaX M MexaHu3Max ()eHOMEHA MOBBIIIEHHOTO COJEP>KaHUs PTYTH B phIOE Ha ONpeAeNeHHbIX ITa-
Max JBOJIFOIMHN MCKYCCTBEHHBIX BOJ0eMOB. OHA 3HAUUTENHHO JOTMONHIET U Pa3BUBAET OMyOIu-
KOBaHHBIC paHee 0030psI [15, 16, 89]. PaccMoTpensl Hanbosee SpKue U MOKa3aTelbHBIE PUMe-
PBI IPOSIBIICHUSL PTYTHOM MPpoOIeMbl Ha KOHKPETHBIX 00bekTax. [lokazana yHUBEpPCAILHOCTD SB-
JICHUsI, OTMEYaeMOIro B TOM WJIM HHOI CTENEeHHW MPHU PA3NUYHBIX COUETAHUSIX MPUPOTHO-
reorpaduueckux ycioBuil. Ha psiie KOHKpPETHBIX MPUMEPOB MPOJEMOHCTPHUPOBAHA CBS3b CO-
JIep>)KaHus PTYTU B PbIOE M3 BOJOXPAHUIIHUII C PTYTHOM Harpy3Kol Ha MecTHOe HaceneHue. Pac-
KPBITHI PEKOMEH/IyeMbIe MMPEBEHTUBHBIC MEPHI, a TAKXKE CIIOCOOBI CHIDKEHUS pUCKA I yXKE CY-
HIECTBYIOIIMX BOj0eMOB. [IponsmitocTpupoBaHa BO3MOXHOCTh IPOTHO3UPOBAHMS MacuITada u
MPOJOKUTEFHOCTH PTYTHOM MPOOJEMBbl AJsi MPOCKTHPYEMBbIX BOJOXPAHWIIMII HA OCHOBE
MpeIBApUTENIbHBIX HATYPHBIX HCCIEI0BAaHUN 1 MUPOBOTO OIBITA.

ABTOp CMeeT HaAeATbCs, YTO JAHHBIA TPYH OKaXETCs MOJe3eH CHEeIUalucTaM B 00JacTu
HKOJIOTHYECKON OMOTreOXMMUHU, XUMHUH 3arpsi3HSAIONIMX BEUIECTB, BOJHON SKOJIOTUHU, SKOTOKCH-
KOJIOTHH, a TaKKe CTYICHTaM M aclHUpaHTaM COOTBETCTBYIOIIHMX CIeruanbHOCTeH. OcoOeHHO
LEHHBIM ObLIO ObI BHUMaHUE CHEIHAIMCTOB B 00JIACTH PallMOHAIIBHOTO UCIIOJIb30BAHUSI BOJIHBIX
PECYPCOB, MPOCKTUPOBAHUS TUAPOTEXHUUECKUX U TUIPOIHEPTETHUECKUX COOPYKEHUH, a TaKkxKe
BCEX TeX, Ubsl HAy4YHasl WM MPaKTUYECKas JeSTEIbHOCTh CBA3aHA C OLIEHKOW MX BIIMSHUA HA OK-

PY/KAOIIYIO CPery.



TJIABA 1. PTYTh B BOJJHBIX 9dKOCUCTEMAX: KPATKH DKCKYPC

['unposHepreTHdeckoe OCBOCHHE TEPPUTOPHUI, Kak M Jr00ast Apyras TeXHOKpaTHueckKas maes-
TEIbHOCTh, HE MOXKET HE MPHUBOJUTH K OMPEEIIEHHBIM U3MEHEHUSIM B OKpYyKarolen cpeze. He-
raTUBHBIC TIOCTEACTBHS CO3JaHUS KPYIMHBIX BOJIOXPAHWIUI XOPOIIO U3BECTHHI HE TOJIBKO CIie-
yagucTaM [2], Ho ¥ MUPOKOMY Kpyry oOIecTBeHHOCTH. OIHaKO BO BTOpOM mojoBuHe 70-X TT.
MOSIBUJIMCH NEpBbIe COOOILICHHS O COBEPLICHHO HOBOW MpoOieMe - CTPEMHUTEIBHOM POCTE CO-
Jep>KaHusl PTYTH B pblOe BOJOXPaHMIUI, POUCXOASIIEM MOCie UX 3anoiHeHus. CaMmbIM mopa-
3UTENBHBIM OBLIO TO, YTO JAHHOE SIBIIEHUE OTMEYANIOCh MPU OTCYTCTBUH aHTPOTIOTEHHBIX UCTOY-
HUKOB PTYTH WJIH €€ TeOXUMHYECKHX aHOMAaJIUH, T.€. IpH (POHOBOM €€ COJepKaHUHU B aOHOTHYe-
CKHUX KOMIOHEHTaxX (OPMHUPYIOLIUXCS SKOCUCTEM BOJIOXpAHWIHUII. B HacTosIee BpemMs B pa3BH-
TBIX CTpaHaX MUpa 3TOT ()EHOMEH CUMTAETCS OJHOW U3 CaMBIX DKOJOTHYECKH OCTPBIX MpoOsieM
TUAPO3HEPTETUKH [85].

PaccmaTprBaeMblil 351eMeHT TPHUHAUICKUT K rpymre |6 nmeproamdeckoit cUCTeMBl, €ro mo-
psiikoBbIi HOMep - 80, aTomHas Macca - 200,6 equHUIl U yaeiabHbIA Bec - 13,55 kr/mm  [20].
[IpuponHas pTyTh COCTOMT W3 CEMH CTaOMJIbHBIX HM30TOMNOB. [lo cBOMM (PU3MKO-XHUMHUUYECKUM
CBOICTBaM 3TO TUIIUYHBIA MeTaJl1, 00JIaIal0IINi, OTHAKO, TIPU XapaKTePHBIX VIS CPeIbl 00UTa-
HUS YeJIOBEKa YCIOBUSAX PSIIOM JOBOJIBHO HEOOBIUHBIX CBOMCTB. Hu3kasi Temmeparypa miasie-
Hus (-38,87°C) mpuBOAUT K TOMY, UTO yXKE€ MIPH KOMHATHOW TeMIiepaType OH HaXOAUTCS B KUJ-
KOM COCTOSIHUM. KUTIUT pTyTh TakkKe MpPHU CPaBHUTEIBHO HU3KOW Temrepatype (+357,58°C).
[Ipy xOMHATHON TemIepaType JaBJIEHUE €€ HACBIIICHHBIX MMapOB OYEHb BBICOKOE, CO3/AIoIIee
KOHIICHTPAIIMIO METajlia B BO3AyXxe mpumMepHo B 20 Mr/™m (mpu 25°C). [ToMuMO 37E€MEHTAPHOTO
cocrostaus (HQ(0)) pryts cymectByer u B ogaoBanentHoM (Hg(l)), u aByxsamentnom (Hg(Il))
COCTOSIHHSX, TIpUYeM B pupoHoi cpene coequrenns HJ(ll) BctpeyaroTcs 3HaUMTENBHO Yallle,
yem HQ(l). CoenuteHns pTyTH pa3invaroTcst M0 CBOMM MHUTPAIMOHHBIM M TOKCHYECKHUM CBOMCT-
BaM. C TOYKHM 3peHHs pHCKa IS 3J0POBbsI YeJIOBEKAa HamOosee OMacHbl Mapbl IEMEHTApHOU
PTYTH W aJKWINPOBAHHBIC COCAMHEHUS C KOPOTKOH I1enbio (O0COOEHHO MOHOMETHIIPTYTh,
CHsHg").

BecpMma cymiecTBeHHO TO, YTO PTYTh BXOJIUT B IPYIINY JIEMEHTOB, KOTOPBIE, C OJJHON CTOPO-
HBI, SBJIAIOTCS CHJIBHO TOKCHYHBIMM, a C JAPYrOW, JOCTaTOYHO IIMPOKO PaCIpOCTPaHEHHBIMHU
[98]. OHa mOBCcEeMECTHO BCTPEYAETCs BO BCEX KOMIIOHEHTAX IMPHPOTHOU cpeibl, HO Haubolee
3HAYUTENIbHbIE KOHIIEHTPAIMHM CBSI3aHbl C palOHAMHM €€ MECTOPOXKICHUU U PYIONPOSIBICHUM.
OpnHako MOAABNSIONIASA YACTh PTYTH HAXOAUTCS B PACCETHHOM COCTOSIHUH, CO3/1aBast IPUPOTHBIN
r100aTbHBIN TEOXUMUYECKHH (DOH, Ha KOTOPBIN C TOW WJIM MHOM CTENEeHbI0 MHTCHCHUBHOCTH U
MPOTSHKEHHOCTH HAKIIABIBAIOTCS OTHOCUTENLHO JIOKAFHBIC aHOMAJIMH, BBI3BAaHHBIC BIUSHUEM
MECTOPOXKICHUH (PYIOTPOSIBIICHHI) U HEKOTOPBIX BHJIOB YEJIOBEUECKOM IS TETHBHOCTH.

B cpeny oburanus dyenoBeka pTyTh MOMATACT B Pe3yabTaTe KOMIUIEKCHOTO NEHCTBUS (HU3H-
KO-XMUMHUYECKUX U OMOXUMHUYECKUX mpoiieccoB. Ee mpocTpaHcTBeHHass MUTpalus MPOUCXOAMT,
[JIaBHBIM 00pa3oM, 10 JABYM KaHajaM BOJHOMY U aTMocdepHoMy. B rmobGansHom macmitabe 60-
Jiee 3Ha4MMbIM, BUJIUMO, SIBJIIETCS BTOPOM. B mpecHble BOMBI Cyllld OHA MOCTYHAeT MpHU pa3py-
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[ICHUH KOPEHHBIX TOPO/I, BHIIETAYUBAHUH U3 PHIXJIBIX OTJIOKECHU U MOYB, Pa3I0KEHUU PACTH-
TEIBHOCTU ¥ BOJHBIX OPIraHU3MOB, a TAKXKe IPHU BBIMAJEHUN aTMOCHEPHBIX OCA/IKOB.

Cpenu mpUPOIHBIX MCTOYHUKOB TOCTYIICHUS PTYTH B aTMocdepy BeAyllas poJib MpUHAI-
JIKUT Jera3allid 3eMHOM KOpbI (BKJIIOYas 30HBI PTYTHOW MHUHEpaTW3alliK) M HCIAPEHUIO U3
okeanoB (mpu portoBoccranosiaennu HY(Il) B Boguoit Tommte g0 HG(0)). Apyrue BO3MOKHBIC HC-
TOYHUKH, HATPUMED, NEATEIbHOCTh BYJIKAHOB, BETPOBAsi 3pO3Us MOYB WM OOpa30BaHME JIETY-
ynx coeauHeHnit (HY(0) u mUMETUNPTYTh) B Pa3iUYHBIX Cpelax IMoj AEHCTBHEM MHKpPOOpra-
HU3MOB, MPEACTABIISAIOTCS B HACTOSIIEE BpeMsi MeHee 3HauuMbIMu [67, 68, 77]. Haxomsce B at-
Mocdepe, PTYTh JIETKO MOKET TPAHCIIOPTUPOBATHCS HA 3HAYUTEIILHBIC PACCTOSIHHUS, BBIMAIas 3a-
TEM Ha MOBEPXHOCTh 3€MJIM BMECTE C OCaJKaMH WK OJ1arofaps CyXoMy OCaKJI€HUIO.

Ee noTok B HEMOCPECTBEHHOE OKPYXEHUE YEJIOBEKA YBEIIMUMIICS B MHIYCTPUAIBHYIO 3I10XY.
HekoTopsie BUIbI XO3UCTBEHHOM NEATEIBHOCTH (BKJIIOYAs U HE CBA3aHHBIE HANPSIMYIO C IIPO-
W3BOJICTBOM WJIM MPUMEHEHUEM PTYTH) BO3MYIIAIOT €CTECTBEHHBIE OMOTCOXMMHYECKHUE ITHKIIBI
AJIEMEHTA, MPUBOJS K 3HAUUTENIBHBIM OTKIOHEHUSM €ro coJiep:KaHus OT ()OHOBBIX 3HAUYEHUU B
Pa3IMYHBIX TPUPOIHBIX 00bEKTaX. BaxkHO, YTO COBpEeMEHHAsI CUTYaIUs OMPENesIeTCs] HE TOb-
KO yBEJIMUYEHHEM OOIIero NoToKa PTYTH B IPUPOJIHYIO Cpey, HO M U3MEHEeHueM TeX (popm, B Ko-
TOPBIX OHA YK€ IPUCYTCTBYET.

B paccmarpuBaemoMm acrniekte o0Iiei mpoOieMbl MUTPALUK PTYTH CIIEIYET Cpa3y OTMETHUTh,
YTO CO3/IaHUE BOJOXPAHUIIUII HE BBI3BIBAET KAKOTO-THOO BO3pACTaHUS €€ CYMMapHOTO KOJIWYe-
CTBa B OKpY)KaloIllel cpefie, OJHAKO OHO NMPUBOAUT K M3MEHEHHUI0 (OpM MPUCYTCTBUSA PTYTH B
BOJIHBIX 9KOCUCTEMaAX.

K uncny Hanbosnee npuHIUNUANBHBIX U3MEHEHUM OTHOCUTCA 00pa3oBaHUE PTYTbOpraHuye-
CKHX COEJMHEHHH, B TepByIo odepens, MoHoMmermnptyt (CHsHQ"). DTa peaknms nmporexaer B
IPUPOAHBIX YCIOBUSX, HApUMep, OMOXMMHUYECKUM MyTEeM B JOHHBIX OTJIOKEHHUSX BOJOEMOB
[24, 56]. Br3BaHHOE COOPYKEHHEM BOJOXPAHMIIMIL 3aTOIJICHUE OOIIMPHBIX TEPPUTOPUIN C Ha-
XOJIAUIMMCS] HA HUX PAaCTUTENIbHBIM MOKPOBOM CO3JaeT OJAronpHsATHYIO Cpeay Ui >KU3Henes-
TEIHHOCTH MUKPOOPTAaHU3MOB, Pa3JIaraloiiiuX OTMHPAIOIIYIO0 B BOJHOM TOJIIE PACTUTEIBHOCTh U
OpPraHMYECKOE BELIECTBO BEPXHUX TOPU3OHTOB MOYB. OCOOEHHO MHTEHCUBHO TaKasi IeCTPYKIUs
MPOUCXOJUT B MEPBBIC TOJIBI MOCIE 3aTOIUICHUS. [I000YHBIM MPOTYKTOM ATOTO SIBIISIETCS METH-
JUPOBAaHUE BCErJa MPHUCYTCTBYIOUIEH B MOYBEHHOM M PAaCTUTEIBHOM MOKpoBax (naxe B (oHo-
BBIX KOHIIEHTpalusx) pryTtu. Takas Tpanchopmamnust pTyTH UMEET NAIeKO UIyIIUe dKOJIOoTHYe-
ckue nocueacTsus [12, 13, 41].

Y MOHOMETWJIPTYTH (4acTO Ha3bIBA€MOU MPOCTO METHIIPTYTHIO) OOJiee BBICOKAs MO CpaBHE-
HUIO C HEOPTraHWYECKUMH (hOpMaMHu PTYTH CIIOCOOHOCTh TPOHUKATH Uepe3 OMOIOTHIECKUE MEM-
Opansl [13, 72]. V MIEKONUTAIOMIMX €€ MOTJIOIMIEHNE U3 UMM MPOUCXOIUT MPAKTHUECKH I0JI-
HocThbi0. OHa 00y1azjaeT ype3BbIUaifHO BBICOKUM XMMHYECKHM CPOJICTBOM K CYIb(OTHAPUIHHBIM
rpynmnaM O0eTKOB U 3HAYUTEIFHO MEAJIEHHEE IPYTUX PTYTHBIX COSAMHEHUN BBIBOJIUTCS U3 Opra-
HU3Ma. DTO MPUBOAMT K SIPKO BBIPAXKEHHOMY CBOMCTBY METHJIPTYTH HAKaIJIUBATHCSA B KUBBIX
00BeKTax, 0OCOOCHHO B BHJAX, SBISIONINXCS BEPXHUMHU 3BEHBSIMHU Tpoduueckux mnereid [82].
OTOMY COEIMHEHHUIO PTYTH MPHUCYIIA TAK)Ke BBICOKAs CTENEHb TOKCMYHOCTH, Ha MOPSAIKU Ipe-
BBIINIAIOMIAs TOKCHYHOCTh €€ HeOpraHMYeCKNX COeAMHEeHUN. Bce 3To enaer MeTUIpTyTh OJTHUM
W3 CaMbIX OTACHBIX 3arps3HAIOMIMX BemecTB B mpupoae [13, 18, 72]. Umenno c 3toit ¢popmoit
CBS3aHBl XPECTOMATUUHBIC CIy4aW MAaCCOBBIX PTYTHBIX OTPABJICHUN KUBOTHBIX (OCOOCHHO
NTHUI), @ TaKXKe JI0JIeH C JeTalbHbIMU ucxoaamu B fnonuu, Mpake u apyrux crpanax (Tak Ha-
3pIBacMast 0o0je3Hp Munamara) [13, 36, 40].



MeTunupoBaHue pTyTH MOXET OCYIIECTBISATHCS MPOIleCCaMU KaK XMMHYECKOH, Tak u Ouo-
XUMHUYECKOU (¢ ydactrem ¢epMeHTOB) mpupoabl [24, 99]. OmHako Kak COBOKYIMHOCTh BCEX Ha-
TYpPHBIX JaHHBIX, TaK U CIICIUATHHO MPOBOUBIINECS SKCTIEPUMEHTHI MOKA3ali, YTO B PeaTbHBIX
MPUPOJIHBIX 00BEKTAX BBIXOJ METUIPTYTU MOJIOKUTEIBHO KOPPEIUPYET ¢ 001meld MUKpoOuaib-
HOW aKTHBHOCTBIO cpenbl. CTepuim3aliis o0pas3oB Ha MOPSAKU CHIKAET CKOPOCTh METHIIMPO-
BaHMs [24]. DTO SAPKO JTEMOHCTPUPYET MPUHIHUITHAIBHO BaXHYIO POJIb MUKPOOPTAaHH3MOB B 00-
pa3oBaHUU METWIPTYTH B BOJHOM cpene. HekoTopeie ncciaenoBaTeNiv CYUTAIOT, YTO OMOXUMUYE-
CKO€ METHWJIMPOBAaHHE PTYTH (BIIpOUYEM, KaK U OOpaTHBINA eMy MpoLecc JeMETHINPOBAHUS) SIBIIS-
eTcs CBO€OOPA3HBIM MEXaHU3MOM JETOKCHKAIIUU, TOCPEICTBOM KOTOPOTO OIpEeaesIeHHbIE MPH-
MUTHUBHBIE OPTaHU3MbI N30aBJISIOTCSA OT PTYTU B CBOEM OKPY>KEHUU IIyTEM €€ IepeBoja B TaKyrO
dbopMmy, KoTOpas Ooyiee MOJBMKHA B BOJHBIX dKOCUCTeMax (Kak OObIYHON auddy3uu B BOTHOU
cpene, Tak U CIOCOOHOCTH MTPOHHMKATH Yepe3 Omosornueckue MemOpansl) [99]. Takum obpazom,
PTYTh JOCTAaTOYHO OBICTPO TOCTYMAET W3 JOHHBIX OTJIOKCHHA B BOIHYIO TOJIIY U YXOIUT
"BBepX" MO MUIIEBBIM IIEMSIM, HAKAIUIMBAsCh B UX KOHEYHBIX 3BEHbSIX, a OOUTAIOIINE B JIOHHBIX
OTJIO’KEHHUSX MUKPOOPTaHU3MbBI H30ABIISIFOTCS OT CBOETO HE CIUIIKOM MPUIATHOTO OKPYXKEHHS 3a
cdeT 0oJiee BHICOKOOPTaHU30BAaHHBIX CYLIECTB. B MpuHIMIE, pTYTh METUIIMPYETCS B OINpeIesIeH-
HBIX KOJIMYECTBAX B JIOHHBIX OTJIOXKCHHSX BOJOEMOB, B MOYBAX, BOJHOH TOJIIE, a TAKKE B KH-
IIEYHOM TPAaKTE U KOKe PbIO [62]. OlHaKO UMEHHO JOHHBIE OTJIOKEHHUS MOTYT CIIY’)KHTh Han0o-
nee 3¢ GEeKTUBHBIM UCTOYHUKOM METHJIPTYTH, TaK KaK OHU SBIISIOTCS TeM Hanbosee OIlyTHMBIM
PEaKTOpOM, TJie JAHHBIE MPOLIECCHI MPOTEKAIOT C SKOJIOTMYECKHU 3HAUMMBIMH MTOCJIEICTBUSIMHU.

Mexanu3m o0pa30oBaHUs METHIPTYTH B MPUPOTHBIX YCIOBUSX JOCTATOYHO CIOKEH U B Ha-
cTosIIee BpeMsi U3ydeH HelocTarouHo. OH BKIIIOYaeT B ce0s pAl OMOXMMHUYECKUX U YUCTO XH-
MUYECKUX CTaJIUi, KaXKJas U3 KOTOPHIX BEChMa YYBCTBUTEIbHA K TTapaMeTpaM BHEIIHEH CpPebl.
KiroueBbIM 3BeHOM sIBIIsIeTCS TiepeHoc MeTuiibHOU rpymmsl (CHz —) oT Monekyn mertmikoOana-
muHa (CH3C0B;2) k kaTroHaM pryTH Hg?* [34, 99]. [TosTromy 11st 06pa3zoBaHUsS METHIIPTYTH He-
00XOJIMMBI YCJIOBHUS, MPU KOTOPBIX BO3MOXKHO OJHOBPEMEHHOE IPUCYTCTBHE KaK JIOHOPOB Me-
TribHOI rpymmnsl CHs (Hampumep, MeTHiIKoOaraMuH), Tak 1 katuoo Hg?'. DToT MoMeHT He
BIIOJIHE TPUBHAJICH, MTOCKOJIbKY METUJIKOOAJlaMUH B 3aMETHBIX KOHIEHTPALUAX BCTpeyaeTcs B
OoraTbIX OpraHU4YeCKIM BEIIECTBOM JIOHHBIX OTJIOKEHUSIX MPHU aHA3POOHBIX ycIoBUsX [59], B TO
BpeMsi, KaK JIJIs CYIIECTBOBaHUS CBOOOTHOMOHHOM opmbl pTyTH (II) HY)KHBI a3po0OHBIEC YCIIOBHUS
(uu, BEpOSITHO, HU3KOE COJIEp)KaHUE cephl WK ceneHa). CymecTBYIOT U Apyrue GakTophl, KO-
TOpbIE MOTYT CTaTh ONPEIEIIAIONIUMHU, IOATOMY HEJb3sl YTBEPKAATh, KaK 3TO JENaeTcsi BO MHO-
rux paboTax, 4yTo JJi METHIMPOBAHUS PTYTH HEOOXOIUMBI aHA3pOOHKIe (WK ad3pOOHbIE) yCIo-
BHsI. DTO 3aBUCHT OT APYTUX OOCTOSTENHCTB, U CUTYallUs OT PEATBHOTO0 00BEKTa K 0OBEKTY MO-
KET KapAUHATHHO U3MEHSTHCS.

[TomMumo peakiuii MEeTUIMPOBAHUS-IEMETUINPOBAHUS, OMPENEISIONIMX KOHEUYHBIH BBIXO]
MOHOMETHJIPTYTH, B JOHHBIX OTJIOXKCHHSIX MPOTEKAIOT M JPYrue BaKHBIE B PacCMaTPUBACMOM
acrmeKTe Mpolecchl. bombIlyto poib UrpaeT Hajauuue cepbl U TeX GopM, B KOTOPBIX OHA IMPUCYT-
CTBYeT TMpPH JNaHHBIX (PU3UKO-XUMHUUYECKUX YCIOBUAX (OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN MO-
tenman, PH u coxepkanue kuciaopoaa) [59, 99]. B aHa’poOHBIX YCIOBUAX PTYTh XUMHYECKU
CBSI3BIBACTCS CYyIb(UIHON cepoil ¢ oOpa3oBaHMEM HEPACTBOPUMBIX COSAMHEHHA M CTAHOBUTCS
MPaKTUYECKH HEIOCTYITHON NJIsi METHIMPYIONTUX MHUKpoopranu3mMoB [23]. bonee toro, B mpu-
CYTCTBUU 3HAYUTEIBHBIX KOIUYECTB CYJIb(HUA-UOHOB 00pa3yromasicss MOHOMETHIPTYTh BOBJIE-
KAaeTCsl B PEAKIMIO JTUCIPONOPIIMOHUPOBAHUS C 00pa3oBaHHWEM CIIab0pPacTBOPUMOTO CyiIb(huaa
prytu HgS u mumernnpryru CH3sHQCHs, koTopas B cuity cBoeli TuapohoOHOCTH U JIETy4eCTH
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JIOCTaTO4YHO OBICTPO YHOCHUTCSI B aTMOCdepy U MOKHAaeT paccMaTpuBaeMyro cuctemy [33, 59].
JIPYrHM KaHAIOM YTEUKH B aTMOC(epy MOKET CIy)KHTb peakius BoccraHoBienns Hg?* 1o ato-
mapHoii dopmsr Hg? xumudeckn mim, uto Gosee peaansyeMo s BOZOEMOB, ¢ ydacTHeM dep-
MEHTOB (Ipyroil mpuMep crocoda JIETOKCHKAIIUU MTyTeM IepeBoja B 6osee JTaduibHy0 GopMy)
[99]. CxemaTHueCKH COBpEMEHHBIE MPEICTABICHUS O KPYyroBOpPOTE PTYTH B BOJHOM cpese oTpa-
xaet puc. 1.1.

Takum 0o0pa3oM, IMKJI PTYTH B BOJHOW Cpefe ONpeneisieTcss COBOKYMHOCTBIO JTOCTaTOYHO
CJIOXKHBIX B3aUMOCBSI3aHHBIX MPOIECCOB. Pa3znuuHble BHEIIHUWE BO3ACHCTBHSI CIIOCOOHBI CMe-
CTUTH CIIOKUBILIEECS TPUPOTHOE PABHOBECHE B Ty WM MHYIO CTOPOHY. Takas cuUTyalus UMeeT
MECTO MPHU CO3/IaHUU BOJIOXPAHWIIUIL, IPUYEM CMEILlEHUE MPOUCXOAUT B HAMPABICHUH PE3KOTO
YBENIMYCHHSI BBIXOJa MOHOMETWIPTYTU. O0nanas 6onpiieit TabHIbHOCTBIO 110 CPABHEHUIO C He-
OopraHuyeckuMu Gopmamu, oOpa3yromascs METUIPTYTh MOCTYNAaeT U3 BEPXHEro CJl0s JOHHBIX
OTJIO)KEHUH B BOAY M, B CHIy CBOETO aHOMAJIBHOTO CPOJCTBA K CYIb(THIPWIBHBIM TPYIIIaM
OETKOB IPOYHO CBA3BIBAETCS B OpPraHU3Max r'MIpoOMOHTOB.

Pri6a, oburtaromas B BoJjoeMax, MOTrJIoaeT METHIPTYTh KaK HETOCPECTBEHHO U3 BOJIBI Ye-
pe3 kalpwl (Ha 3TOT MPOIIECC BIUSET XUMHUYECKUN COCTaB BOJIBI), TaK W U3 numu (dQexTun-
HOCTb 3TOTO KaHaJla 3aBHCHT OT MHUIIEBOTO MOBEICHHUS TaHHOTO BUAA M OCOOCHHOCTEH MpoTeKa-
HUg MeTabonudeckux mporeccos) [49]. [To-BuguMomy, B OOBIYHBIX YCIOBHUSAX TPHUPOIHBIX BOJIO-
eMOB Tipeobnagaet BTopoit kanan. CyIecTBYIOT JaHHbIC, YTO OH obOecnieunBaet 10 90% mocTyn-
JICHUS PTYTH B OPraHu3M IO [68]. AHOMAJIBHO BBICOKAs Cpey IPYTUX COCTUMHEHHUM PTYTH (-
(EeKTUBHOCTH YCBOCHUS MOHOMETHIIPTYTH, a TaKXKe €€ Upe3BbIUaliHO HU3Kasi CKOPOCTh BBIBEJIE-
HUS IPUBOJIAT K TOMY, YTO npeodianaromeii (GopMoil HaX0XKACHUS PTYTH B TKaHIX pPbIO SBIISET-
Csl MOHOMETWIPTYTh, B 3TOH (hopMe OHA MPEUMYIIECTBEHHO MOCTYMAaeT B OpraHU3Mbl U HaKar-
nuBaeTcs B HUX [82]. OTMeTHM, 4TO 3Ta A0Js 3aKOHOMEPHO BO3PACTAET MO MEPE MPUOIMIKEHUS
K BepIIMHAM TPO(UUYECKUX IIeTei M JOCTUTAeT MaKCHMAIbHBIX 3HAYEHUN Yy KPYMHBIX XUIIHH-
KOB. MHOro4ucieHHbIMH paboTamMu Aoka3aHo, uTto Oonee 80-95% pTyTu B MBIICYHON TKAaHU
pBIO MpeACTaBIEHO METHWIPTYTHIO (cM., Hampumep, [47, 64, 76] unu o630pHbIe padoThl [12, 62,
68, 73]).

Arvocdepa :
_ P Hg' ——Hgiil) | CH; Hg Cits
——-—-——m-—--——-,h—---&“¢—-—“—-—‘——--—.-;..u...v.-._.--—-
Boaa Puiba
-0 + -

Hg" «——Hg(D T-==CHs Hg  +—=—CHj3 Hg CIY;
i s e el et SR
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Pacnipenenenue pTyTu MO pa3iaHuHBIM OpraHaM PhIO HE HOCHUT SIPKO BBIPAKEHHOT'O HEOJHO-
poaHoro xapakrepa. Hekoropble JaHHbBIE CBUIETENBCTBYIOT O TOM, YTO HECKOJBKO 00Jiee MOBBI-
[ICHHBIC KOHIIGHTPAIMK XapaKTePHBI JJIA MEYCHU U TOHAJ, XOTS CYIIECTBYIOT U COBEPIICHHO
MIPOTUBONOJIOXKHBIE 3akiatodeHus [12]. Buaumo, Bce onpenensieTcs BUAOBBIMH OCOOCHHOCTSIMU
pBIO, a TaK)Ke HEKOTOPHIMU JOBOJIHHO TOHKUMU JCTANSIMU PTYTHON Harpy3Kd Ha TUIPOOHOHTOB.
B nro6omMm cityuae, o comepxkaHUM PTYTH B phIO€ CYAST MO €€ COJEPKaHUI0 B MBIIIEYHOW TKaHU
(cIMHHAs YacTh), TOCKOJIBKY ATOT MOKa3aTeab Haubojee MpeCTaBUTeNIeH M0 BIOJHE MOHITHBIM
npuurHaM. Besne Huke 1moj KOHIIEHTpalueil sineMeHTa B pbloe OyaeT MoJapa3yMeBaThCs €ro
KOHI[EHTPAIIUS B MBIIIEYHON TKAHHU.

[Tpu yBenuueHUN CKOPOCTH METUIIMPOBAHUS B BOJJOEME CO/IepKaHHE PTYTH B pblOe, Kak Ipa-
BUJIO, HAUMHAET CTPEMUTEILHO PACTH M 3a4acTyIO MPEBBIIIACT MpEeIbHbIC 3HAYCHHS IS €
Oe3omacHoro ynorpebjeHus B nuiry. boyiee Toro, BO MHOTMX HEAaBHO CO3JAAHHBIX BOJAOXPAHU-
JUIIAX COACpX aHUEe PTYTH B MBINICYHOW TKAaHU pHIO MPUOIMKACTCS K TaKUM 3HAYCHUSM
(=5 Mr/kr, 31€Ch U Janee coaepKaHue PTYTH B PhIOE MPUBOIUTCS B pacueTe Ha CBIPOil BeC), KO-
TOpBIE PaHbIIIe CBSA3BIBATNCH TOJIBKO C BIMSHUEM MOIIHBIX MHAYCTPUAIBHBIX UCTOUYHUKOB [49].
3/1ech YMECTHO OTMETUTh, YTO TaKH€ BBICOKHME KOHILIEHTpAallMM PTYTH B OpraHax psl0, Mo-
BUJUMOMY, HE OKa3bIBAIOT CYIIECTBEHHOT'O YTHETAIONIETO BIUSHUS HA WX JKU3HENEATEIhHOCTh
[54]. Omnako MeTa00IM3M MIIEKOMTUTAIOIINX, BKITFOYAs YeJIOBEKa, MMEET CBOM OCOOEHHOCTH, T10-
ATOMY YCTaHOBJIIEHUE MPEIETHHO TOMYCTUMBIX HOPM COJACPKAHUS PTYTH B PhIOE, UCIIOIB3YEMO
B KauecTBE MPOJIYKTa MUTAHUs, BBITJISIAUT pa3yMHbIM. B OOJIBIIMHCTBE CTPaH OHU HAXOJATCS Ha
yposHe 0,5-1,0 mr/kr.

ITo muenwmto skcniepToB BecemupHoii opranuzamnuu 3apaBooxpaneHus (BO3), B 0ObUHBIX yC-
JIOBHSIX HACEJIEHWE HE MOXKET MOTPEOIATh C MPOAYKTAMH MUTAHUS METUIPTYTh B KOJIMUYECTBAX,
MPEJICTaBISIONINX yrpo3y I 340poBbs [13]. OgHako y onpeneneHHbIX, JOBOJIbHO Y3KHUX KOH-
TUHTEHTOB, B T€UCHHE JOCTATOYHO UIUTEIHHOTO BPEMEHH HCIOJB3YIONINX B MHILY PHIOY, 3a-
TPSI3HEHHYIO JIOKAJIbHBIMH (KaK MPaBUIJIO, aHTPOIIOT€HHBIMU) UCTOYHUKAMH, B KPOBU MOTYT Ha-
OMOaThCS TaKUE YPOBHU COACPIKAHMS PTYTH, KOTOPBIE COMOCTABUMBI C OTMEYACMbIMU Yy JIUII,
MOJIBEPIILIUXCSI OCTPOM MHTOKCHKAIMU B YCJIOBHSIX HEKOTOPBIX CHEMU(PUYECKUX MPOU3BOJICTB.
Jpyryto Tpymmy pucKa COCTABISIOT JIFOJUA C aHOMAIIbHO BBICOKHM PETYISIPHBIM MOTpebIeHueM
KPYIHBIX XUIIHBIX OKEAHHMYECKHUX PBIO, MPEOJ0JIeBAIOIIMX OIPOMHBIE BOIHBIE MPOCTPAHCTBA,
MPOIMYCKAIOIINX Yepe3 Ka0phl KoJIoccallbHbIE 00BEMbI BOABI M HAKATUIMBAIOIIUX B CHUIY ITHX
MPUYMH 3HaYUTENIbHbIE KOJMYECTBA PACCEIHHON B OKEaHax PTYTH.

W3BecTHBIE clydal Cephe3HBIX MACCOBBIX OTPaBIICHUH B SIMOHWH OBLTU BBI3BAHBI MPOMBIIII-
JICHHBIM COPOCOM METUJIOBBIX M JIPYIMX PTYTHBIX COETUHEHHH B 3aauB MuHamarta, 4To MpUBEJIO
K HAaKOIUICHUIO PTYTH B MOJUTIOCKaX M MPOMBICIIOBOH pbide [36, 40]. B mepuo MaccoBbIx 3a00-
JIEBaHUU CoJIep)aHue PTYyTH B pbiOe mocturano 11 mr/kr [13]. Peiba u Mopckue MpOayKTHI, J10-
ObIBaeMbIC U3 BOJ 3JIMBA, COCTABIISIIM OCHOBY MHUIIIEBOTO PAIIMOHA )KUTEJIEH pacIo0KEHHBIX Ha
ero Oepery pheIOaIKux JepeBeHb, CPEAN KOTOPHIX M OTMeuaaoch 3abosieBanue Munamara. [Ipu
ATOM Y TIOCTPAIaBIIUX JIUIl HA MMPOTSHKEHUU OT HECKOJIBKUX MECAIIECB 10 HECKOIBKUX JIET CYyTOY-
HOE TIOTJIoNIEHNEe PTYTH ObLT0 mpuMepHo 0,3-6,0 mr.

B Hacrosiee Bpems skcnieptel BO3 cuuTaroT, 4To mpenen JIOMyCTUMOrO CyTOYHOTO MOTJIO-
IICHUS YEIOBEKOM 00Iel pTyTu coctaBisieT mpuMmepHo 0,04 Mr. DTo 03Ha4YaeT, 4YTO PerysipHOE
noTpedlieHre coepKalieil pTyTh Ha YpOBHE HAIMOHAILHOTO 3HAYSHUS MPENEIbHO TOMYCTUMON
koHnentpanuu (ITJK) peiosr (0,5 mr/kr) He mopkHO mpeBbimath B cpeaneM 100 T B geHb. ITO
JIOCTATOYHO OOJIbINAasl BEIUYMHA, TTOCKOIBKY )K€ B TAKOW OTIMYAOIICHCS BHICOKUM YIETHHBIM
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BECOM pBIOBI B MeTe cTpaHe, kKak LlIBemus, kaxaplii )KuTenb chefaeT B cpenneM 30 T puIObI B
neHb [13]. OmHako B JOKATBHBIX TPYIIAaX YPOBHU MOTPEOIECHUS PHIOBI MOTYT OBITH O0Jiee BBICO-
KHMH, 9TO TIPH TOBBIIMICEHHOM COJCpPXXaHUHM PTYTHU B HEH MOXKET CO3/aTh CepPhe3HbIC MPOOIEMBI
CO 3JTOPOBBEM.

B HemaBHO CO3/aHHBIX BOJOXPAHWIUIAX OYEHb YACTO OTMEYAIOTCS BBICOKHE COACPKAHUS
PTYTH B pBIOE, COMTOCTAaBUMBIC ¢ HAOJIIOMaBIIMMHUCS B CHJIHHO 3arps3HEHHBIX MPOMBIILICHHBIMH
oTrxoaaMu BojoeMax. [IpuuuHsl 1aHHOTO (heHOMEHa OYAyT pacCMOTPEHBI HIKE. DTO CTaBHUT BO-
JOXpaHWINIIA B P OOBEKTOB, SKCILTyaTaIlsl KOTOPBIX MPEACTABISIET MOTEHIIMATBHYIO OTac-
HOCTb, BO3MOXKHOCTh U CTENEHh KOTOPOH HEOOXOJUMO YETKO OCO3HaBaTh. [locTaTouHO cephes-
HBIE TIPOOJIEMBI MOTYT BO3HUKATh TaM, IJie PbI0a U3 BOJOXPAHWIUI COCTABISIET OCHOBY IHIIIE-
BOTO pallMOHAa KUTENeH, OOUTAIONINX MO0 MX Oeperam. 3aloKEHHAsT B BOJOXPAHHIIUIIAX MOTECH-
[UATbHAS OMTACHOCTh MOXKET PEan30BaThCs M MTPH WX UCIIOIB30BAHHUH 11 KOMMEPYECKOTO JIOBA
PBIOBI B CTpaHAaxX C TPAJAUIIMOHHO BEICOKMM YPOBHEM €€ MOTPEOICHHS.



I'JTIABA 2. PTYTHBIE TPOBJIEMbI HCKYCCTBEHHbBIX BOJJOXPAHUJINIIL

2.1. ClIA

[lepBoe ynomMuHaHUE B TUTEPATYpPE O PTYTU B phIOE M3 UCKYCCTBEHHBIX BOJIOEMOB OTHOCHUTCS K
1974 r., kora ObUTH OMYOJHMKOBAHBI JaHHBIE 110 aMeprKaHckoMy Bogoxpanmmuily Willard Bay
[87]. B a3TOM CcpaBHUTEIHHO MEIKOBOJIHOM BOJIOEME, PACHONIOKEHHOM B mT. FOTa, ppiba Xumr
HBIX BHUJIOB XapaKTEpHU30BaJlaCh BBICOKUM COJAEpKAHHEM PTYTH B MbIIIEUHON TKaHU. Tak, AJs
6onsiepororo okyus (Micropterus salmoid@®uo konebanocs ot 0,3 10 7,3 mr/kr. OgHaKO OT-
CYTCTBHUE JIaHHBIX MO0 €CTECTBEHHBIM BOJOEMaM PETMOHA HE MO3BOJIMJIO aBTOpaM 3TOH MHOHEp-
HOM paboTHI CBSA3AaTh BBHICOKOE COJIEpPIKaHUE PTYTH B PBHIOE C MCKYCCTBEHHBIM MPOUCXOXKICHUEM
M3Y4YaBIIETOCs BOJOEMA.

B 1973-1975 rr. ObUIO MPOBEACHO CPaBHHUTEIbHOE M3YUCHHE TPEX BOJOXPAHWIWI B IIT.
Oxnas KaponwHa, pacmoioxXKeHHBIX B MpeJenax oJHOTo BogocOopHoro 6acceitna [22]. Comoc-
TaBJSUTHCH JAHHBIE M0 COACPIKAHUIO PTYTH B OOJBIIEPOTOM OKYHE, OJTHOM M3 HauOoliee TUITUY-
HBIX TPEACTaBUTENCH NXTHOhAyHBI ATUX BoJ0eMOB (Tabdu. 2.1). OOpamaer Ha ceOs BHUMaHUE
oTpesieNieHHasi CBSI3b MEXIY COACpKAHHEM PTYTH B pbiOe U BO3PACTOM BOJOXPaHHIMUIIA, KOTO-
past ABJISIETCSI OJTHOM W3 XapaKTepHEUITUX 0COOCHHOCTEH JaHHOU mpobiembl. HecMoTps Ha ToO,
YTO OIMUCAHHBIC BOJOXPAHWIHINIA HECKOIBKO pazNUYaroTcs Mo BenuumHe PH Boabpl (a Kak u3-
BECTHO MO0 MHOTHM paboTaM, MoHIKeHne PH moBwIIaeT 0MOJOCTYITHOCTh PTYTH, CM., HANpH-
Mep, [27]), U3 pe3ylbTaTOB CPaBHEHUSI MOXKHO CIENIaTh BBIBOJ O TOM, YTO MOBBIIIEHHOE COMAEP-
’KaHHE PTYTH XapaKTepHO /715 6ojiee MOJIOBIX, OJIUTOTPO(HBIX BOJOEMOB.

Bce Tpu BogoxpaHUIHINA YAaIeHBI OT BO3MOXHBIX aHTPOIOTEHHBIX HCTOYHUKOB pTyTH. Co-
Jep>KaHue 3JIeMEHTa B Bojie He npeBbimaio 0,1 MKI/i, J0CTaTOYHO HU3KUM OHO OBLIO B JOHHBIX
otnoxkeHusx (<05 mr/kr) u mouBax 3o0HbI 3aToruieHus (0,08 mr/kr). OmHaKo naxe MPU TaKUX
(OHOBBIX 3HAYCHHSIX BEPXHHUI OJIHOMFONMOBBIN CJIOW 3aTOILICHHBIX ITOYB BOJIOXpaHWIHINA JO-
casseecoaep:kall pTYTH Ha JIBa MOpsAKa Oolblie, 4eM Bcs oburtaBmias B HeM peida. [ToaTtomy
MOYBHI MOTEHIIMAJIBLHO CHOCOOHBI OBITH TJIABHBIM HCTOYHUKOM PTYTH JJISl PHIOBI U3 BOJOEMA,

Tabaunpa 2.1

PryTh B MunueaHoit Txanu GobiIepoToro oKyHs (Micropterus
salmoides) B popoxpanrnumax ¥0xuo#i Kapoaunst {22}

Conepxanue pryTH,

Bonoxpanunuine Bospact sopoema, rogsi " Benuwia pH "V mr/Er
Hartwell ¥ R 7,0£0,2 0,68+ 0,09
Keowee 4 6,6:0,1 3,99+ 0,90
Jocassee 1, 6,3+0,1 4,49+ 0,23
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MPUYEM MOIIIHOCTh 3TOTO UCTOYHUKA COBCEM HE 00s3aTeNbHO JOJKHA OBITH MOCTOSTHHA BO Bpe-
MeHu. [lo MHEHHIO aBTOPOB IUTHPYyEeMOI paOOThl, HA BEIMYHHE MOTOKA PTYTH U3 JIOXKa BOJIO-
XPaHUIUII B BOJY CKA3bIBAETCS KUCIOPOIHBIN PEKUM B MPUAOHHOM YacTu Bojoema. [[oHHBIM
OTJIO’KEHHUSM HEJAaBHO CO3JaHHBIX BOJOXPAHMIIUI 3a4aCTyI0 CBOMCTBEHHBI a3pOOHBIE YCIOBUS,
KOTOpBIE, 110 UMEBIIUMCS B TO BpeMsl JaHHBIM [25, 26], cayuTanuck Ooliee OaronpusTHBIMU TS
METHJIMPOBAHUS PTYTH.

[To Mepe cTapeHHs BOJOEMOB B JJOHHBIX OTJIOKEHUSAX CKJIAbIBACTCS aHAdpOOHass 00CTaHOB-
Ka, IpU KOTOPOU PTYTh CBSI3bIBACTCSI COEAMHEHUSMHU CEPbI WJIM OPTaHUYECKUM BEIIECTBOM, UTO
pPE3KO CoKpamiaeT ee 6uoaocTymHOCTh. OOBSICHEHUS TTOJJOOHOTO POJa, TPAKTYIOIINE CHIKEHUE
CKOPOCTH METHJIMPOBAHUS PTYTH KaK CleICTBUE (OPMUPOBAHUS aHaIPOOHBIX YCIOBHM MO Mepe
CTapeHUs BOJOXPAHUJIUII, TMOJYYWIH B AabHEHIIEM JOBOJBHO IIMPOKOE PaCHpOCTpPaHEHUE
(cm., Harmpumep, [12, 73]). OnpeneneHHy0 poib B IPOIECCE MPOTPECCUPYIOMIETO CO BpEMEHEM
nazeHust OMOJOCTYITHOCTU PTYTH UcclieoBaTten Bopoxpanwmmi mr. KOxuoi Kaponuusr cBs-
3bIBAJIM TaKXe C U3MEHEHHEM TPO(PUUYECKOro CTaTyca BOJIOEMa, MOCKOIbKY €ro MOBBILIIEHHE MO-
KET YBENIUYUBATh 3(PPEKTUBHOCTH COPOIIMU PTYTU U3 BOABI OCAKIAIOIIUMCS aBTOXTOHHBIM Op-
TraHMYECKUM BEILECTBOM C €€ MOCIEAYIOUINM 3aXOPOHEHUEM Ha JIHE B BOCCTAHOBUTEIbHBIX YC-
JIOBHSIX.

Takum oOpa3om, MpHU OTCYTCTBUHM BHEIIHUX MCTOYHHUKOB PTYTH 0OCYXJlaeMoe sBJIEHHUE, MO-
BUJIUMOMY, HOCUT BpeMEHHBIH xapakTep. [1o Mepe crapeHust BojoemMa U TOBBIIIICHHS YPOBHS €r0
Tpo(pHOCTH copepxKaHHE PTYTH B pbIOE MPOSIBISIET TEHACHIIUIO K CHIKEHUIO. Takoil BbIBOJ OC-
HOBBIBAETCS U Ha pe3yNibTaTaxX MPsMOTO HAOMIOACHUS: B BOJOXpaHMIuIle JocasseécamoM Mo-
JIOJIOM U3 TPEX) CpeiHee cojepkanue pTyTd B ocobsx Micropterus salmoidegasmeproro kiac-
ca (230-340 mm) ymano 3a rox ¢ 1,90 + 0,12 go 0,69 + 0,06 mr/kr. [lo MHEHUIO aBTOPOB pabOTHI,
MPOJOJIKUTENBHOCTh CYIIIECTBOBAHUS MOBBIIIEHHBIX COACPKAHUM PTYTH B phIO€ 3aBUCUT OT MH-
JTUBUYATbHBIX CBOMCTB BOJOXPAHMIIHUII U UX BOJOCOOPHBIX OacceitHoB. J[ns m3yuyaBIIMXCS BO-
nmoemoB 1T, FOxHoM Kaponuubl ona Obuta orieHeHa B 3-5 JieT, 4To, KOHEUHO e, HU B KOS Mepe
HEJb3s pacCMATPUBATh KaK HEKYI0 YHHBEPCATbHYIO MOCTOSIHHYIO. C TOYKHM 3pEHUs COBPEMEH-
HBIX IPEJCTABICHUNA MEXaHU3M SIBICHUS HECKOJIBKO JIpYrod u OoJsiee CIOXkKeH, OJIHAKO B LEJIOM
M0 TOMY BPEMEHHU €ro UHTEepIIpeTaysl ObliIa JOCTATOYHO TPUEMIIEMOM.

[Tocnenyroue paboOThl MO APYrUM BOJOXPAHWIMIIAM MOATBEPIWIM THUIOTE3Y O TOM, YTO
MOBBIIIEHHOE COJIEp>KaHUe PTYTH B pblOe MpHCYIEe HEIaBHO 3aMOJHEHHBIM BojoeMaM. B Bojo-
xpanwmme Cunap (mt. MnmuHo#C) yepe3 aBa rojaa mocie ero co3lanus y Hanboee KpyImHBIX
ocobeit 6ompiiepororo okyHs (350-600 mm) otmeuanock B cpearem 0,67 mr/kr pryru [88]. Co-
nepkanue pTyty B mousax (0,04-0,15 mMr/kr), oKpy>Karomux Bo0eM, ObUTO 3HAYUTEIHHO BHIIIIE,
yeM B JOHHBIX oTioxeHusx (0,00-0,02 mr/kr). Ha ocHOBaHUU 3TOTO aBTOPHI TAKXKE JIENAIOT BhI-
BOJI O TOM, YTO U B JAHHOM Clly4yae HCTOYHUKOM PTYTH B pblOe sBIst0TCA MouBkl. [locne ux 3a-
TOTUICHUSI YCHIIMBAIOTCS TEMITBI MUKPOOHAIBHOTO METUIIMPOBAHUS, PTYTh TPaHCHOPMUPYETCS B
Oosiee pacTBOpUMBIE (OPMBI U JIETKO MOCTynaeT B Boay. [lo Mepe MCTOIIeHHS] BEPXHErO CIIOs
3aTOIUICHHBIX MMOYB ATOT MOTOK MAJAET, U, KaK CJIEICTBUE, CHIDKACTCS U 00IIee KOIUYECTBO PTY-
TH, TOTEHIIUAIBHO JOCTYITHOM JUIsl THAPOOUOHTOB.

OTmeTHM, 4TO TOJIOOHBIE PACCYXKACHHS, CTPOrO TOBOPS, JAIEKO HE OECCIIOPHEI, MTOCKOIBKY
0osiee HU3KOE MO CPABHEHUIO C MOYBAMH COJEpaHUE PTYTHU B JOHHBIX OTJIOKEHHSIX BOAOXpa-
HUIHILA MOXET OBITh OOYCIIOBICHO MEPEKPHITHEM 3aTOIUICHHBIX MMOYB OCEHAIOIIUM B3BEIICH-
HBIM MUHEPAJIbHBIM BEILIECTBOM 3aperyIMPOBAaHHON PEKH, a OTHIOJb HE BBILIEIAYMBAHUEM PTYTU
(koTOpOE BpsI U 3a JIBa TOAa MOTJIO TIPOU30MTH B CTOJb 3HAUYUTEIHHOU CcTereHu). TeM He Me-
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Hee, 3TO HEe MEHSET IVIABHOTO U B 3TOM CJIydae BBICOKOE COJEp)KaHHe PTYTH B pblOe MpejacTaer
poOJIeMOil TIpeXo e, UMEIOIIEH CBOM JOCTaTOYHO OTPAaHUYCHHBIM CPOK CYIIECTBOBAHUSA.
ABTOpBI 00CYyXk/1aeMoil paObOThI OIICHIIIM €T0 B 5 JeT. B mocieayrommx myOoiuKanusx mo pTyT-
HOH TIpobJieMe, K COXKaJIEHHI0, HE yajJoCch HAaWTH MH(POPMAIMH O ACHCTBUTEIHLHON SBOIOIUN
COJIepKaHUs PTYTH B PHIOE M3 JAHHOTO BOJIOEMA.

Bo MHOrUX A07T0 CyHIECTBYIONUUX BOJOXPaHMINIIAX, 00CIEA0BAHHBIX Y€pe3 MHOTO JIET IO-
CJIe UX CO3/IaHud, pTyTHas MpobiieMa, Kak TakoBas, HE oTMedaeTcs. Tak, u3ydeHue BOJOXPaHH-
muma Amepuxdss @osic (p. CHelk, mt. Aligaxo), mpoBeaeHHoe B 1974 . uepe3 35 met mocie
€ro CO3JaHMs, HE BBISBUJIO MOBBIIIEHHBIX CO/IepKaHui pTyTH B phiOe [12, 58]. Hecmotps Ha 1o-
BOJILHO BBICOKHH YPOBEHb PTYTH B a0MOTHYECKUX KoMIOHEHTax (Boaa 0,25-1,78 MKr/i; TOHHBIE
otnoxxenus 0,21-0,95 mr/kr), ee comepkanue B pride coctaBnseT B cpeaneM 0,30 mr/kr, XOTs B
HEKOTOPBIX Haubojiee KPYIMHBIX 0COOSX OJHOrO W3 BUAOB jococs (Salmo gairdneyi nocturaer
0,60 mr/kr. UnTEpecHO, 4TO AJIs J0Ka JAaHHOTO BOJOXPAHMIIUINA XapaKTEpHa sIPKO BhIpasKEHHAs
aHa’poOHas oOcTtaHOBKa. OTMETHM TakK)Ke, YTO B CBETE€ COBPEMEHHBIX IMPEJCTaBICHUHN MPHUBE-
JICHHBIC 3HAUEHUS COJICP KaHUS PTYTH B BOJIC HETUITUYHEI JJIsi PUPOTHBIX BOJOEMOB U SBHO 3a-
BbIIIIEHbI. BUIMMO, 3TO CBSI3aHO C MOTPEIIHOCTMU aHATUTHUYECKUX ONpPENEIeHU pTyTH O Mo-
BCEMECTHO PaclpOCTPaHEHHBIM paHee METoauKaM [39].

Hpyrum mogoOHBIM MPUMEPOM MOXKET CITYKHTh KpymHoe (00BeM - 18 KM3) TOPHOE BOJIOXpa-
Humie [loysnn wa p. Konopano, 3anonnenne koroporo Hadanoch B 1963 r. MccnenoBanus,
npoBeaeHHBIC B cepeaune 70-x rr. [81], BeIABIIM (DOHOBBIE COEpKAHUS PTYTH B BOjE (B Cpel-
HeM - 0,01 mkr/m), ropasix mopoaax joxa (0,03 mr/kr) u qounsix otiaoxeHusx (0,05 mr/kr). Ha
O0OBIYHOM ypPOBHE OBIIIO U COJIEPIKaHKE AJIEMEHTa B pbioe (B cpeaHeM - 0,2 MI/KT), JIWIIb JJIs ca-
MBIX KPYIHBIX OCOOCH OTIENbHBIX XUIIHBIX BUIOB (C BECOM Tena Oojiee 2 KI') KOHIEHTpAIUU
HeckoJpko mpeBbimanu 0,5 Mr/kr. B xoxe nccnenoBanuii Obuta OTMEUEHA TOJIOKUTENBHAS KOP-
pENSAINS MEXIY BECOM U COJCpPKAHUEM PTYTH B MBIIICYHON TKaHHU, a TAKKE POCT HAKOIUICHHUS
PTYTH 110 Mepe MOBBIIIeHUs Tpoduyeckoro cratyca Buaa. OaHako BojoeM He ObLI 00cieaoBaH
HA PaHHUX ATAlax CBOETO CYIIECTBOBAHUS, TIO3TOMY €T0 MPUMEP MOXKET JIMIITb KOCBEHHO CBUJIC-
TEIbCTBOBATH O MPEXOJALIEM XapaKTepe PTYTHOM MpoOJieMbl B BOJOXPAHWIMILIAX B YCIOBHSX
OTCYTCTBHSI HICHTUDUIIUPYEMBIX HCTOYHHKOB PTYTHOTO 3arpsS3HEHHUS.

B nuteparype mpencTtaBieH MaTepuan MO PALY BOIJOXPAHUIIHIN, HCIBITHIBAIOIIUX TaKOe
UACHTH(PUITIPYEMOE PTYTHOE 3arpsi3HEHUE WJIU MMOCTPOCHHBIX B pailoHAX TaK HA3BIBAEMBIX TEX-
HOTEHHBIX OPEO0JIOB PacCesiHUsI 3TOTo AJIeMeHTa. B BepxHeMm TeueHuu p. BuckoHcuH pacnonoxe-
HBI TPU CPABHUTEIHHO HEOOMbIHE BoAgoxpanuiuima [83]. O0beM caMoro KpymHoro U3 HUX CO-
crapysieT npumepHo 0,1 KM, miomanp - 28 kM. JIoHHBIE OTJIOKEHHSI BOAOXPAHMIIMIL 3HAYU-
TEIHHO 3arps3HEHBl OTXOJaMH LEUTI0I03HO-0yMaxHBIX (GadpuK, BIUIOTH 10 70-X IT. HCTOIB30-
BaBIIUX PTYTh B MPOU3BOACTBEHHOM IuKie. Hanbonpuime o6bembl coOpocoB umenu mecto B 50 -
60-X rT., 3aTeM 3arps3HEHHBIC TOHHBIE OTJIOKECHHS OBLIM MEPEKPHITH 00Jiee MO3THUMH, C MEHb-
MM COZEpKaHUEM PTYTU. B Hacrtosiiee Bpemsi B BepxHeM ciioe oHO u3Mensiercsa ot 0,3 mo 0,6
MT/KT, 9TO IPUMEPHO Ha MOPSAOK BBIIIE YPOBHS, OTMEYAEMOT0 B JPYTOM BOAOXPAaHUIIHIINE, pac-
MOJIO)KEHHOM Ha 3TOM e peKe BbIIIE BCEX MECT MOCTYIUIEHHUSI MPOMBILIUIEHHBIX CTOKOB. Y 16%
BCEX BBUIOBJICHHBIX 0cobeil cymaka (Stizostedion vitreum vitreuynkoniieHTpanus pTyTu Oblia
Boimie 0,5 Mr/kr, s Kapma odsikHOBeHHOTO (Cyprinus carpip sta gons Obuta B 2 pa3a MCHb-
mreir. Takoe 3arpsi3HEHHE MOXKHO paccMaTpuBaTh Kak ymepeHHoe. MHTepecHO, 4TO momgo0HBIe
3HAYEHUSI OTMEYAIOTCS U B OJTHOM U3 03€p 3TOro ke OacceiiHa, HaxXOoIAUIeMCs BIaIH OT HUCTOY-
HUKOB PTYTH M C HU3KUM €€ CoJep>KaHueM B JOHHBIX oTioxeHusx (0,05 mr/kr). Buaumo, 310

12



CBSI3aHO C ONPEICICHHBIMH OCOOCHHOCTAMH XUMHUYECKOTO COCTaBa BOJbI JAaHHOTO 03€pa - HU3-
KAMU 3Ha4eHUsIMU PH 1 conepkaHust HOHOB KaJIBITHS, YTO, KaK U3BECTHO, CIIOCOOCTBYET OMOAaK-
KyMYJSIUH pTyTH [69]. OTO IeMOHCTpHpPYET TO OOCTOSATENBLCTBO, O KOTOPOM elle He pa3 Oyner
UATH pedb B JaHHOM 0030pe: JaleKo He BCerja BhICOKOE COJIepKaHue PTYTH B JOHHBIX OTJIOXKE-
HUSIX BOJIOEMa OTpaXkaeTcs Ha pbiOe, , HA00OPOT, MOBHIIIEHHBIN YPOBEHb PTYTH B pPbIOE HE BCe-
I/1a CJIEJICTBUE €€ BBICOKOTO COACPXKaHUS B TOHHBIX OTIOXKECHUSIX.

Bonee spkuM IpHUMEpOM TEXHOTEHHOTO 3arps3HEHUs MCKYCCTBEHHBIX BOJOEMOB SBIISETCS
Bofoxpanmiuie JlaxonTtan, co3ganuoe emie B 1915 r. Ha p. Kapcon, mrt. HeBama [32]. Jloxe
3TOro HEOOJBIIOro BogoeMa (00beM BOJIbI - mpumepHo 0,4 KM®, TIIOMA b MIOBEPXHOCTH - 44 KMZ)
CWJIBHO 3arpsi3HEHO PTYThIO, UCIOJB30BABIIECICS B MPOILIOM BEKE B 3TUX MeCTax Ipu Jo0brue
30510Ta U cepedpa. 3a Tpunuath JeT (1865-1895) motepu pTyTH B OKpYXAIOILYIO Cpely COCTaBU-
7Y, TI0O UMEIOIINMCS OIIEHKaM, ()aHTaCTUYECKYIO BeMW4YuHy B 7,5 Thic. T. HecMoTpst Ha mpekpa-
IIeHUE B paiioHe K Hayaly BeKa TOPHOMOOBIBAIOIIEH AEATENbHOCTH, JOHHBIE OTIOXKECHUS PEKU
HIDKE 10 TEYCHHIO OT 3TUX MECT cozepskat g0 20 mr/kr prytu npotus 0,1 MI/Kr B BEpxXHEM Te-
yeHuu peku. Hanbounpie KOHIEHTpaIlMu OTMEYatoTCs B BEpXHeH yacTu BogoxpaHunuia. bia-
rojapsi mporeccaM METUIMPOBAHUS 3Ta PTYTh BOBJIEKAETCA B MUILEBHIE IIENH, U, KaK CJIEJCTBUE,
HaKaIUIMBaeTCsl B phlO€ B aHOMAJbHBIX KOJUYECTBaX - 10 10 MI/KT B OJHOM U3 BHJIOB OKYHS
(Morone saxatiliy Bosbias yactTe BceX OTIOBICHHBIX 3K3eMIUIIPOB (68%) XapakTepr30Basiach
IPEBBIILICHUEM MPEIEIBbHO JTOIYCTUMOTO JUId npojaxku 3HadeHus (1 mr/kr). MaTepecHo, uto y
pBIOBL, OOUTAIOIEeH B peKe HUXKe MJIOTUHBI, TAK)KE BHICOKOE COJIepKaHUE PTYTH.

JlanHblif BojoeM 1Mo o0beMy NEepBUYHON MPOIYKIUU KIACCUPUIUPYETCS KakK 3BTPO]HBIIM.
OT0 AOMKHO obOecreynBaTh JOCTATOUYHOE KOJIMYECTBO MHUTATEIBLHOTO CyOCcTpaTa Uil MHUKPOOp-
raHU3MOB, YYAaCTBYIOIIUX B IIEPEBOJIC HEOPraHMUYECKONW PTYTH B €€ MeTUJIoBYI0 dopmy. ITo mMHue-
HUIO aBTOpa LUTUPYEMOIO HCCIENOBaHUS, MJIAHUPYEMbIE SKOJIOTMYECKHE MEpOIpUsTUS, Ha-
IpaBJICHHbIE HAa COKpAIIEHUE MOCTYIICHHsI OMOTEHHBIX BEIIECTB B BOJ0EM, MOTYT CHU3UTh MHUK-
poOuanbHyI0 aKTUBHOCTh, YTO B KOHEUHOM HTOT€ JIOJKHO MPUBECTU K MOHMKEHUIO COACPKAHUS
prytu B pbiOe. Takoil BBIBOJ, B 1I€JIOM, MPEICTABISAETCS ONpaBAaHHBIM, MMOCKOJBKY caM (akT
BBICOKOI'O COJIEpKaHMSI PTYTH B IOHHBIX OTJIOKEHUSX TOBOPUT JIUIIb O MOTEHIIMAIBLHOM OMacHo-
CTH, JUI peallu3alliil KOTOpOil HEOOXOIUMBI JTOTIOJIHUTENbHBIC YCIOBUA. Tak, ONMucaH cCiry4ai,
KOTJla OY€Hb BBICOKHE KOHIIEHTPAITUU PTYTH B NOHHBIX OTNIOXKeHUAX (10 1000 mr/kr!) composo-
KIAJTUCh ee HU3KUM cojiepskaHueM B TuapoOuonTtax [23]. 31o 6bu10 00yCI0BICHO aHA3pOOHOU
00CTaHOBKOI B yCJIOBHSIX MPUCYTCTBHSI OOJIBIINX KOJIMYECTB COCIUHEHHM Cepbl, CBSI3bIBAIOIINX
PTYTh B IPAKTUYECKH HEPACTBOPHUMBIE KOMILIEKCHI.

Tot ¢akr, 4yTO conepkaHue PTYTH B pbIOe 3a4acTyi0 HE KOPPEIUPYET C €€ COAEpPKaHUEM B
JIOHHBIX OTJIOXEHHUSAX, WUTIOCTPUPYIOT pabOThl O BOAOXPAHMIIHUILAM, PACIOJIOKEHHBIM B Oac-
ceiiHe BepxoBbeB p. Muccypu [38, 80]. OnHo u3 Bomoxpanwmmmy (TONQUE HaXOAWTCS B 30HE
NOOBIYM YTJIsl OTKPBITBIM criocobom. Hambonblee comep:kanue pTyTd OTMEYAIOCh B KPYIHBIX
sk3eMIusIpax miyku (ESox luciug - y 29% Bcex oTIoBIEHHBIX 0c00¢H 0HO ObLTO BhImIe 0,5 MI/KT
[80]. Takast cuTyanusi THIIMYHA U JUIsI MHOTUX €CTECTBEHHBIX BOJIOEMOB, IIPU COOTBETCTBYIOIIEM
MOHHUTOPHUHIE W OMNPEIEICHHON periaMeHTaluu MoTpedsieHus phIObl B MUILY OHA CEpbe3HOM
OMAaCHOCTH He MpeJjcTaBisieT. B paboTe nemaercst BBIBOJ O HE3HAYMTEIHLHOM COBPEMEHHOM
YpOBHE BO3ACHCTBUS TOPHOA00BIBAIONIEH MPOMBIIIIIEHHOCTH Ha 3KOJOTUYECKYI0O OOCTaHOBKY B
BoJOXpaHuinie Tongue OgHako MIaHUPYeMOE pacIIMpeHue MPOHM3BOJCTBA B PErHMOHE CIIO-
COOHO M3MEHUTH CUTYAIIHIO.
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B Gaccetine p. Bepxueit Muccypu B mocleayronue rojsl ObIJI0 U3yUeHO elle 9 BOJOXpaHU-
mund [38]. OHu oT/IMYarOTCs M0 MOP(HOMETPUIECKHUM TTapaMeTpaM BechbMa CYIIECTBEHHO: 00beM
n3mensiercd ot 30,2 mo 0,04 KMS, IJIOIIAIb BOJIHOM MOBEPXHOCTH - 0T 1489 no 7 KMZ, MaKcH-
MajbHas riayouHa - ot 140 go 14 m. K magany pa6ot (1981 r.) ux Bo3pact cocTasisii oT 6 10 65
net. Bpems BogooOMeHa OlleHuBajIoCh OT OJHOU Henenu 10 3 siet. Llenbio paboT sSBISIOCH BBI-
scHeHHe (aKTOPOB, KOHTPOJIUPYIOLIUX MPOCTPAHCTBEHHBIA MEPEHOC U OMOJOCTYITHOCTh PTYTH,
a Takke OllEHKAa MacIiTabOB ee MOCTYIUICHUs B BOJOEMBI. TIIaTenbHBIA aHamu3 OanaHca dJe-
MEHTa B BOJOXpAHHIHUINE | ONQUETOATBEPIMII, YTO J00bMa yriisi 00yciIoBIMBaeT TONBKO 1%
BCel mocTymamIield B BOAOEM PTYTH. [pyruM UCTOYHUKOM SIBJSIETCS 3aBOJ IO TepepaboTke
TBEPABIX OTXOJ0B - 0koJi0o 9%. OcHoBHas ke macca pTytu (90%) mocTymaer co BCEro BOJO-
cObopHOro OacceliHa B IIEJIOM 3a CUET €CTECTBEHHBIX MPOIIECCOB MOYBEHHON DPO3HUHU.

TunuuHeM npeacTaBuTeneM uxTruodaynsl Becex 10 BOAOXpaHUIIHIL SIBISETCS OJUH U3 BHIOB
cynaka (Stizostedion vitreum vitreumbyaydn XHUITHAKOM, OH 3aHUMAET BBICOKOE MOJIOKCHHUE B
Tpouueckoil nmupamMuae BOJAOEMOB U MOITOMY CIYXKHUT YIOOHBIM OOBEKTOM JJIsi UCCIIEJOBAHUM
U MOHUTOpPHHIA PTYTHOM Harpy3ku u OMOIOCTYNHOCTHU 31eMeHTa [53, 69]. Beero Obuio oTios-
neHo okoiio 900 ocobeli pa3HBIX pa3MepoB, MPUYEM JorapudM COAEPKaHMs PTYTH B MBIIIEYHOM
TKaHHU 3HAYUMO KOPPEIHPOBAI C ATUHOU Tena. HenmnHeHHOCTh 3aBUCUMOCTH OOBSICHSIETCS TEM,
YTO POCT PHIOBI C BO3PACTOM 3aMEJIIETCS, B TO BpeMs KaK CKOPOCTb IOTJIOIIEHUSI PTYTH OCTaeT-
Csl PUMEPHO MOCTOSTHHON BO BpemeHu. OOpaboTKa MOTYYCHHBIX JAHHBIX MO3BOJIAJA YCTAHO-
BUTbH PErPECCUOHHBIE COOTHOIICHHUS, CBS3bIBAIOIINE JIIsI KaX/I0T0 BOJ0EMa CoJIep>KaHue PTYTH B
MBIIIEYHON TKAHU C IJTMHOU 0coOu (Tad. 2.2).

OTMeTHM, YTO XOTS Y OTAENIbHBIX KPYIHBIX SK3EMIUIIPOB MPEBBIIIEHA MPEIEIbHO JT0MYCTH-
Masi HopMa pTyTd Juist npoaaxu peiosl B CIIIA (1 mr/kr), ux 4mcio Bce ke He BeNuko. Tak, B
BOJIOXpAaHWJIHIIE |ONQUE TakuX 0co0el WHAMKATOPHOTO BUAA CyAaKa OKa3aloCch BCETO JIBE U3

Tabauna 2.2

3aBHCHMMOCTD COAEPXKAHKMS PTYTH OT MIMHEI TENA Cy/AaKa (Stizostedion
vitreum vitreum) B Bofoemax Gacceina Muccypu 8 1981 r. [38]

BoROXpaHHTHLLE Empa:" ‘ Perpeccmuﬂo;r geamaenue p:;gg" m:(::;:n gﬁ:‘;:,lyhgﬁmgi_
3 b 400 mwm 600 mm
Cookson 6 0,0019 0,82 0,87 2,08
Bighorn 16 0,0020 1,33 0,30 0,71
Fort Peck 4  0,0017 1,21 0,30 0,65
Nelson 635 0,0016 1,19 0,28 0,59
Sakakawea 28 0,0016 1,38 0,18 0,38
Tongue 42 0,0022 1,76 0,13 0,36
Oahe 23 0,0010 1,07 0,21 0,34
Sharpe 18 0,0018 1,62 0,13 0,29
Francise Case 29 0,0011 1,23 0,16 0,27
Lewis and Clark 26 0,0015 1,59 0,10 - 020
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163 otnoBneHHsIX. [ToaTOMYy aBTOPHI 00CYX)AaeMOi paOOTHI CUUTAIOT, YTO B HACTOSAIIEE BpPEeMs
HCIIOJIb30BaHKE B THIILY PHIOBI U3 BOJIOEMOB HE MPECTABIAET KaKoi-mnbo yrpossl. [laxe ee pe-
TYJSIpHOE YHOTpeOieHHe B MUIIY HE CIIOCOOHO MPUBECTU K HAKOIUICHUIO OTACHBIX JIJISl 3I0POBBS
JHOJIei KOTMYEeCTB METUIIPTYTH.

[TockonbKy ypOBEHb PTYTH B TIOBEPXHOCTHOM CIIO€ JOHHBIX OTIOXKeHUU Bcex 10 Bomoxpa-
HWIHI OBLT OAMHAKOBO HU30K, TO MOKHO CUMTATh, YTO COJEpP>KAHUE PTYTH B PbIOE KaXKIOrO U3
BOJIOEMOB KOPPECIIOHAUPYET €ro MHAUBHIYaTbHBIM OCOOCHHOCTSIM, OMPEICNISIONIUM CKOPOCTh
METUJIUPOBAHUSI PTYTH U €€ JOCTYMHOCTh THAPOOMOHTaM. D()PEKTUBHOCTh OMOAKKYMYJISIIUH
MeTaJljia B IAaHHOM CIly4ae 3HAYMMO KOppEeIHpOoBasia ¢ MOJOKEHHEM BOJOXPAaHWIHINA Ha BOJIO-
cbopHOM OacceliHe, CHUXKASCh TI0 Mepe MPOABMKEHUSI BHU3 10 TeueHuto. [lo MHeHUI0 aBTOpOB
UCCJICIOBAHMS, TO 00YCIOBJICHO T€M, YTO CTETICHb 3apETyIHPOBAHUS PEYHOTO CTOKA BO3pacTaeT
BHU3 10 TEUEHUIO, YTO BJIMSIET HA 00bEM IMOCTYMAIOLIETO B BOJAOEM B3BEUICHHOI'O MaTepuaia,
TPAHCIIOPTUPYIOIIETO PTYTh U 3JIEMEHTHI-OMOTeHbI. B pe3ynpTaTe BO BpeMsl MaBOJAKOB B pacIio-
JIO’)KEHHBIE BBIIIE MO TEYEHUIO BOJOXPAHWIMILA 32 CYET CMbIBa C BOJOCOOpHOTO OacceifHa mpu
MPOYHMX PAaBHBIX YCIOBUSIX MOMATAIOT OOJIBIINE KOJTUYECTBA KaK PTYTH, TaK U MUTATEIHHBIX BeE-
[IECTB, CTUMYJIHPYIOINUX MUKPOOUAIBbHYIO aKTUBHOCTb

B »THx ke uccnenoBaHusAX OBLJIO YCTAHOBIEHO, UTO COJEpKaHUE PTYTH B PhIOE U3 BOJIOXpa-
HUJIMII BBIIIE, YeM B OOMTAIOIIEeH Ha y4acTKaX peKU HIbKe MIOoTUH. OTMETUM, 4TO Takas KapTH-
Ha BCTpeYaeTcs JaJIeKo HE BCEeraa, U HUKe 00 3TOM pedb OyAeT uATH 6oliee moapooHoO.

Cpenn M3ydeHHBIX BOJOXPaHUIIUI OacceitHa BepXoBHi p. Muccypu Takke caMo€ BBICOKOE
Cojlep’KaHHe PTYTH B pbIOe OTMeUaeTcsi B Hanbosiee MostoaoM u3 BogoemoB (Cookson. IMpuun-
HaMU CUUTAIOTCS CJIETYIOIIHE:

a) OTHOCUTEIILHO HEJaBHEe CO3aHKe, COPOBOXKIABIIEECS 3aTOILICHUEM OOJBIIIOrO KOIUYe-
CTBa OpPraHUKHU B MOYBAX JIOXKa, HE yCIEBIIECH MOABEPrHYTHCS 3HAUUTEIBHOW AECTPYKIMH K MO-
MEHTY UCCIIeJIOBAHHUS,

0) HU3KOE COJIepKAHNE TITMHUCTBIX YaCTHII, CIOCOOHBIX aKTUBHO COpOHMPOBATh PTYTh B JIOH-
HBIX OTJIOKEHUSX;

B) BBICOKAsl CTETICHh BETPOBOTO IMEpPEMENIMBAHUS, O0ECIEUMBAOINIasl adpOOHBIC YCIOBHUS U
OTHOCHUTEIILHO BBICOKYIO TEMIIEpPaTypy BOJbI HA TPaHHIIE "BOJIA - TOHHBIE OTIOXKECHHUS "

B npoTHBOMONIOKHOCTH 3TOMY, B BOJOXPaHHUJIHIIE | ONQUE OTIMYAIONIEMCS HU3KHM COJIEp-
JKaHUEM PTYTH B pbIOE, peann3yloTcs CIEIyIOIIue YCIOBUS, MO-BUIUMOMY, MEHEe OIaromnpusT-
HBIE JUISI METWIMPOBAHUS WIH OMOAKKYMYJIALIUN:

a) HEMOJIHOE TepPEeMEeIIUBaHue 10 TIyOrHe (TepMUYeCcKasi CTpaTU(UKALINS), YTO MPUBOAUT K
0oJiee HU3KOW TeMrepaType BOIbI y IHA U aHadPOOHOI 00CTaHOBKE;

0) BBICOKHE KOHIICHTPAI[MU COCIUHEHHH Cephbl, OKCUIOB Kelle3a M Mapraniia, TNIMHUCTBIX
YacTHUIl B JOHHBIX OTJIOKEHUSX.

ABTOpBI paboThl [38] MOAYEPKUBAIOT, YTO BO3MOXKHOCTh BOSHMKHOBEHHS PTYTHOU MpoobIie-
MBI B JIF0OOOM BOJOXPaHMWJIMIIE BO MHOT'OM OIpEAENsAeTCs pelnbe)oM U Te€OXUMUYECKUMHU OCO-
OCHHOCTSIMU BOJOCOOPHOTO OacceifHa, THAPOIOTUYECKUM PEKMMOM CaMOTO BOJOEMa U Jaxe
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMU €ro IUIOTUHBL. 110 X MHEHHIO, CYIIECTBYIOT BO3MOKHOCTH,
MO3BOJIIONINE 3HAYUTETHFHO CMATYUTEH OCTPOTY MPOOIEMBI, TOCKOJIBKY MHOTHE (PaKTOPHI, OIpe-
JENISIIOIINE COJepKaHUE PTYTH B pblOe, MOAAat0TCsl KOHTPOI0. Ha HUX BIIOJIHE MOXKHO BO3/EH-
CTBOBaTh B HY)XHYIO CTOPOHY pa3yMHBIM BBEIOOPOM MecTa CO3/IaHUs BOJIOEMa, ONTUMAaTbHON
CTpaTerue MPHUPOAOIOIH30BaHM Ha BOJOCOOPHOM OacceiiHe W MpaBWIBHOW SKCIUTyaTallden
BojoxpaHminima. OQHAKO TaKyIO MO3UIIUIO0 CIEAYeT MPU3HATH, BUIAUMO, U3JTUIIHE ONTUMHUCTH-
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yeckoil. 1 ocoOblil BKJIaJ B OCO3HAHUE PACcIIPOCTPAHEHHOCTH ATOTO SBJICHHUS M €r0 BO3MOXKHBIX
MaciITabOB BHECIIO U3YYEHHE HKOJOTMYECKUX MOCIEACTBUI peau3aly psijia KpymHbIX THOPO-
PHEpreTHUecKux npoekros B Kanazne [16].

2.2. Kanana

Kanasia 3aHMMaeT 0JJHO U3 MEPBBIX MECT B MUPE MO 00ECIIEUEHHOCTH THIPOPECYpPCaMu U CTere-
HU uX ocBoeHus [1, 2]. OOmmii 00beM BOJIOXPaHWIUI B CTpaHe Ha Hadalo 90-X IT. COCTABIII
npumepHo 830 KM IIpU TOJIOBOM 00BEMeE TOBEPXHOCTHOTO cToka B 1200 KM [1]. EcrecTBeHHO,
YTO NP BBICOKOM CTETEHU 3aperyIMpOBaHUS PEYHOTO CTOKA, a TaKXKe MpU OOJIbIIOM BHUMaHHH,
KoTOopoe yaemsercs B Kanage npobiemam OKpyKaroliei cpejibl, MOBBIIICHHBIE COJIEPKaHUS PTY-
TH B PbIO€ BOJOXPAHUJIUIN MPU OTCYTCTBUU SIBHBIX HCTOYHHUKOB PTYTHOTO 3arpsi3HEHUS HE
JIOJDKHBI OBUTH OCTAThCS He3aMEUeHHBIMU. W EeHCTBUTENBHO, C 3TUM SIBJICHUEM CTOJKHYJIHChH
yke B KoHIle 70-X IT. B X0Jle peajau3aluy KPyIMHOrO THAPOIHEPTreTHYECKOro mpoeKTa nepedpo-
cku BoJ p. Yepuniut B p. Henbcon (ceBep nmpos. ManuTo6a) i yBennueHus ee pacxona [29, 30,
51, 52, 74].

Orta akuus ocymecTsisuiack B 1974 - 1978 rr., Toukoit moBopoTa ObUI0 BEIOpaHO KPYITHOE 03.
Cayrepa-Maanan-Jleiik. 3a cueT mepekpwITUs BBIXOAA M3 HETO p. Uepdywul ypoBeHb BOJOEMa
nozHsucs Ha 3 M. Boany u3 o3epa B p. HeslbcoH OTBOAMIN €CTECTBEHHBIMU M UCKYCCTBEHHBIMU
BOJIOTOKAMH Yepe3 IeMb 03€p, YTO TAK)KE COMPOBOKIATIOCH MOBHITIICHUEM UX ypoBHEH [30, 74].

[TogusaTHE YpOBHS BOJBI BBI3BAJO 3HAYMTEIBHOE PACHIMPEHME IUIOMIAJACH MX BOIAHOM IO-
BEPXHOCTH M3-3a 3aTOIUICHUS MpWIETAomuX Tepputopuid. Tak, iomanas 03. Cayrepa-Uaanan-
Jleiik Bo3pocna Ha 21% (ot 1977 mo 2391 KMZ). [Toxamnyii, caMbIM 3KOJIOTUYECKU 3HAUMMBIM
CJIEJICTBUEM 3TOTO SIBUJICSI CTPEMUTEIBHBIN (B TEUEHUE IBYX-TPEX JIET) POCT COJEPKaHUS PTYTU
B pbibe. B npyrux Bojoemax MpOBHHIMH, HE 3aTPOHYTHIX MPOEKTOM, TAKOT'O HE HAOJIIOAIOCh.
Jis Tpex BoA0EMOB UMEINNCh JaHHbIE TI0 PTYTH B pblOe 10 Hayana peanusanuu npoekra. [locie-
JYIOIME UCCIIEOBAHMS MOKA3aJIM PE3KOE YBEJIMYEHHUE €€ COJEP)KaHUsA, IPUYEM CTENEHb ATOrO
pocTa 3aBHceNa OT MaciTaba 3aTOIUICHHUS MPUOPEKHBIX Tepputopuil [29]. Hanmensmmii ypo-
BeHb 1151 XUIHBIX pbIO (0,5-1,0 Mr/kr) OBl OTMEYEH B 03€pax, IJIOUIa (b KOTOPBIX YBEINYHUIIACH
Ha 13-21%, nnsa BomoeMoB ¢ ee Bo3pactanueM Ha 31-37% on cocraBun yxe 0,6-1,6 Mr/kr, yBe-
JUYEHUI0 Iomanau Ha 282% COOTBETCTBOBAJIO MaKCUMajibHOE cojepxkanue pryta (1,2-
2,9Mr/kr). OTMETHM, YTO KOHIICHTPAIHMS PTYTH B MBIIICYHON TKaHHU PETYJISIPHO UCIOIB3yeMO B
IUIIY PHIOBI 110 KaHAJCKUM CTaHAapTaM He JoJbKHa npeBbimarh 0,5 Mr/kr ceiporo Beca [37].

CogepxaHuie pTyTd B ppiO€ pPOCIO B TEUEHHUE IBYX-TpPEX JIET, 3aTe€M Ui HEKOTOPHIX BHIOB
IPOM30IILIAa CTAOMUIM3aIMs Ha JIOCTUTHYTOM BBICOKOM ypoBHe. B 03. CayrepH-Wnaunan-Jleiik
KOHIIEHTpanus pTyTu B iyke (ESOX luciu3, tunmuunom npejcraButene prlOOSIIHBIX BUIOB, BbI-
COKa y)Xe B TeueHHe 13 5eT mocie akiuu (IpuMepHo B 5 pa3 0oJblie 0TMEYaeMoro nepej moi-
HATHEM ypOBHs). B To e Bpems aiis Takoro TunuaHoro 6enrodara, kak cur (Caregonus clupea-
formis), yepe3 5 seT BBIIBHIACH TCHACHIMS K CHIDKCHHUIO COAepxkaHus ptytd, B 1990 r. oHO
MPaKTUYECKH BEPHYJIOCH K MpekHeMy 3HadeHHIo [49]. Takoe oTimune 00BsACHAETCS pa3HUIICH B
IUILEBOM MTOBEJICHUH JJAHHBIX BUJIOB, O YeM OoJiee moApoOHO Oy/IeT cKa3aHO HIKE.

MaxkcuManbHO OTMeYaeMble NS IIYKH, CUTa M CyJlaka YPOBHH COJAEpKaHUsS PTYTH B 3HAYH-
TEJIHOM CTENEHH 3aBUCAT OT HEKOTOPBIX MopdomeTpuyeckux (pakTopoB BogoeMoB [57]. Otu
BEJIMUMHBI HETUIOXO KOPPETUPYIOT C OTHOIICHHUEM ILIOMIAAH 3aTOIIEHUSI K 00BbeMy BOJOEMa, HO
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Jydiliee COOTBETCTBHE OBLIO IMOJYYEHO MPHU HCIOIH30BAHUU JBYX()AKTOPHOU MOJETH, CBSI3bI-
BAOIICH COJIEp)KaHWE PTYTH B PhIOE OMpeeIeHHOro BUAa (BHIOPAHHOM CTaHIAPTHOW IJIUHBI) C
OTHOIICHHEM IUIOIIAN 3aTOTUICHUS K 00beMy TaHHOTO BojoeMa (TIepBhIil (hakTop) U C OTHOIIIE-
HUEM CyMMapHOM IUTOMIAN BCEX 3aTOIJIEHHBIX BBIIIE MO TEYEHUIO YYAaCTKOB MTOYB K CyMMapHO-
My 00BEMY BCEX PACIIONOKEHHBIX BBIIIE MO TEUYCHUIO 3aTPOHYTHIX BOJOEMOB (BTOPOHl (pakTop).
[TepBrrit hakTop OTpaxkaeT posib BHYTPUBOJOEMHBIX IPOIIECCOB, BTOPOH - BIUSHUE HA PTYTHYIO
00CTaHOBKY B JJaHHOM BOJIOEME BCEX PACIOJIOKEHHBIX BBIIIE IO TEYCHHUIO BOJIOXPAHWIUI HIIN
03ep ¢ MoAmnepTeiM ypoBHeM. JlelicTBue 3TUX NBYX (akTOpoB oOycioBiuBaeT 76-84% obmeit
BapHalllK COJCPKAHUSI PTYTH B PACCMOTPEHHBIX BHIaX-00UTATENSAX BOJIOEMOB ceBepHO MaHu-
TOOBI [57].

Ou3nYecKuit CMBICIT TaKOW 3aBUCIMOCTH 3aKIJIFOUAETCS B TOM, YTO €CJIH METUIUPOBAHUE PTY-
TH IPOTEKAET B CBEXKE3aTOIUICHHBIX MOYBaX, TO B MEPBOM MPUOIMKEHUU COJEpKaHUE PTYTH B
OMOTHUYECKIX KOMIIOHEHTAX BOJOEMA JOKHO OBITh MPOMOPIHUOHATEHBIM OTHOIICHHUIO TIOMIAIH
3aToIieHUs (MCTOYHUK) K 00BbeMy BojgoeMa (CHCTeMa, Ha KOTOPYIO BIHMSIET MCTOYHUK). [lpm
ATOM HYKHO YYHUTHIBATh U BCE PACIOJIOKEHHBIC BBIIIE MO TEUCHHUIO 3aTOIICHHBIC TEPPUTOPUU
(t.e. ucrouynukn). OTMETHUM, YTO TIPH TOCTPOSHUHU TaKUX MOJIeiel B KadecTBe (hakTopa, onpese-
JISFOIETO BKJIAJ] 3aTOTUICHHBIX MTOYB B PTYTHYIO HATPY3Ky Ha TUAPOOMOHTOB, OBLIO OBl MIPaBUIIb-
Hee MPUHUMAaTh OTHOUICHHE IUIOUIa/M 3aTOIUIEHUS He K 00beMy BoJloeMa, a K 00beMy BOJBbI,
MPOXOIAIIEMY Yepe3 JaHHBIN BOJOEM B TeUeHHE KaKoro-aubo mepruoaa (CKaxeMm, 3a rof). ITo
€CTECTBEHHBIM 00pa3OM IMpH MPOUYUX PABHBIX YCIOBUSAX YYUTHIBAJIO OBl U BIMSHUE TAaKOTO BaX-
HOTO IapameTpa, Kak rnepuoja Bogooomena [17].

Bces coBOKynmHOCTH pe3y/bTaToOB IMPOAOHKAIOIINXCS HCCIEI0BAaHUN CBUAETEILCTBYET O TOM,
YTO UCXOJHBIM HUCTOYHHKOM PTYTH B PbIOE 3aTpOHYTHIX IpoekToMm "Uepumin-Henscon" Bojo-
eMOB MaHUTOOBI SBIAIOTCS 3aTOIICHHBIC MOYBHI [29, 30, 51, 52]. X BepXHMII TyMyCOBBIA T'O-
PHU30HT COJIEPKHUT HECKOJIbKO OobIue KOHIeHTparuu pTyTd (0,1 MI/Kr), 4eM pacroyioKeHHbBIE
HUKe. DTO 3HAUYECHHE, OJHAKO, COOTBETCTBYET CpPEHEMY COJAEpKaHUIO (KJIapKy) PTYTH B IOYBax
3emuu [3]. [Jake mpu TakoM JOBOJILHO HHU3KOM YPOBHE NEPEBOA PTYTH B (POpPMY METHIPTYTU
co3fan HabmogaeMyro KapTtuHy. VHTepecHO, 4TO B BOJI€ KOHLEHTpPALUsS PTYTH Ype3BBIYAHO
HU3Ka, B CPEAHEM HIDKEe 5 HI/n [29]. DTa BenMYMHA COCTaBIsUIa aHATUTUYECKUN TIpeen oOHa-
PYXKEHHsI B TO BpeMsl, IOCIEAYIOIUE UCCIEAOBAHUS 110 O0Jiee COBEPIIEHHBIM METOIUKAM JIalH
3HaueHus B uHTepBaie 1-3 Hr/m [49]. Takxke HEBENIHUKO €€ COAECPKAHUE BO B3BEIIICHHOM BEIIECT-
Be (B cpeanem 0,26 MI/KT) U B TOHHBIX oTiIOkeHUsAX (B cpemaneM 0,04 mr/kr) [29]. To, uyTo HU3-
KM€ KOHIICHTPAI[UU PTYTH B aOMOTUYECKIX KOMIIOHEHTAX JAHHBIX YKOCHCTEM TeM HE MEHee CO-
MIPOBOK/IAIOTCS] BRICOKUMH B PhIOE (TaK, MUHUMAJIBHBIN KOA(PPUIIUEHT OMOAKKYMYJISIIAN TI0 OT-
HOILICHHUIO K BOJE [ IiyKH coctaBui 6[10°), KOCBEHHBIM 06Pa30M CBH/CTEIBCTBYET 06 aKTHB-
HOM MPOTEKaHWU MPOIIECCOB METHJIMPOBAHUS, PE3KO MOBBIMIAIOUIMX OMOIOCTYIHOCTh PTYTH B
BOJIHBIX SKOCUCTEMaX.

TakuMm 00pa3oM, yBelIHYEHHE TUIOUIAANA 03€p BIOJIb MapIIpyTa MepeOpOCKU BBI3BAIO PE3KOe
BO3pacTaHHE CKOPOCTH OOpa30BaHMSI MOHOMETUIPTYTH B BEPXHEM CIIO€ TOHHBIX OTIOXKECHHH,
[JIaBHBIM 00pa3oM, 3a CHUET CTUMYJIMPOBAHHS JTaHHOTO Mpoliecca OOJIbIIMM KOJUYECTBOM Opra-
HUYECKOTO BEIIECTBA 3aTOIUIEHHBIX MouB. [1lo MHeHHIO aBTOpa padot [50, 51], koTopoe paszze-
JSIOT U IpYTHe MCCle0BaTeN!, 3T0 o0ecneunBaeTcs yTUIU3ael OpraHuku METHIHPYIOIUMU
MUKpPOOPTraHU3MaMHU U MOTPEOJICHHEM KUCIOpoa B MIPUIOHHOM cioe Oiaroaaps obiieit rerepo-
TpoHOW aKTUBHOCTH MHUKpOQIopsl. CyIIeCTBYIOT U ApyrHe OnarompusTHbIEe (HO MEHEE Bak-
HBIC) (AKTOPHI:
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1) yBesnn4yeHune o01ero KoJnuecTBa JOCTYITHOM /711 METHIIMPOBAaHUS HEOPTaHUYECKON PTYTH,
00yCIIOBJIEHHOE 3aTOIJIEHUEM Ha3eMHOW PacTUTEIbHOCTH, COJEPKaIle pTyTh B ONpEEICHHbIX,
MYCTh Jake U (POHOBBIX KOJINYECTBAX;

2) NOBBILIEHHOE TPOU3BOJICTBO aBTOXTOHHOT'O OPraHUYECKOIr0 BEIIECTBA B BOJIOEMAX.

C npyroii CTOpOHBI, MHTHOUPYIOIE ISHCTBYIOT Ha METHIUPOBAHUE PTYTH MEJIKOAUCIIEPCHBIE
[JIMHUCTBIE YacCTHIlbl, 00pa3yroluecs Mpu 3po3un O0eperoBoil 30HbI. BO3MOXKHBI TPH MPUYUHBI
3TOrO:

1) 3axopoHeHHE pa3iararoulerocss Ha JHE OPraHUYECKOro BEIIECTBAa OCENAIOLIUMU TIUHU-
CTBIMU YaCTUIIAMU;

2) Bo3pacTaHle MYTHOCTHU BOJbI U, KaK CIEACTBHE, OCIa0IeHNe MPOHUKAIOUIETr0 Ha JHO COJI-
HEYHOTO CBETA;

3) KaK TMOKAa3bIBAIOT HEKOTOPBIC ASKCIEPUMEHTHI [52], YaCTHIBI TIUHBI UHTCHCU(DUIIHUPYIOT
IPOIIECChl JEMETUIMPOBaHUS (MIEPEeBOA METHIIPTYTH B HEOpraHU4eckue GopMbl), B TO BpeMs Kak
Ha CKOPOCTh METUJIMPOBAHUS UX BIUSHUE ropaszio ciadee.

Kak yxe oTMeuasioch, TUMUTUPYIOIIUM (PAKTOPOM Mpoliecca METHIMPOBAHUS OOBIUHO SIBIISA-
eTcsl CTeNeHb MUKPOOMAIbHON aKTHUBHOCTH B BEPXHUX CJIOAX JOHHBIX OTJIOXEHHUI BOJOEMOB.
[Ipomie roBopsi, HEOPraHUUYECKON PTYTH B OKpyXKarolled cpene Bcerna "mocTaToyHo", W JIMIIb
HEKOTOpasi €€ 4YacTh KOHBEPTUPYETCS B METWIPTYTb MHUKpoopranusmamu. IlosTtomy mroboe
yAy4IllIeHHEe YCIOBUHM UX CYHIECTBOBAHMS CIIOCOOHO MPUBECTH K YBEIUYEHUIO CKOPOCTH METHIIU -
poBanus. CrienuanbHbIe SKCIIEPUMEHTHI ¢ KPYITHBIMU ME30KOCMaMH, YCTaHOBJIIEHHBIMH B OJTHOM
u3 3a1uBOB 03. CayrepH-UHnunan-Jleiik, moka3anu yaBoeHHE KOJIMYECTBA MOTJIOMAEMON phIOOi
(xenThIil OKyHB, Perca flavescengryru npu yaBoeHUH KOJIUYECTBA H00ABISIEMOI0 B ME30KOCM
TOpsHOrO MXa, HauboJiee PacIpPOCTPAHEHHOTO THIIA PACTUTEIHLHOIO MOKpoBa peruona [49]. [lo
TeX MOop, MOKa MPOJOIIKAETCS pa3oKEeHUe 3aTOIJICHHONM OpraHuKH B BOJIHOM cpelie, CyIecTBY-
IOT KaK MMUTaTeJIbHBIN CyOCTpaT 11 MUKPOOPTaHU3MOB, TaK M HEKOTOPBINA JTOMOTHUTEIbHBIN HC-
TOYHUK PTYTU (3aTOIUICHHAs PAaCTUTENILHOCTh U OpraHMYeckoe BeuecTBo 1moy). Ilocie 3aBep-
IIEHHUsI ATOTO TpoIlecca KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB CHMYKAETCs, PTyTHAs Harpyska
Ha TUJIPOOMOHTOB MaJaeT, U C ONPEEICHHBIM 3alla3/IbIBAaHUEM BO BPEMEHHU JOJIKHO MPOHCXO-
JUTh YMEHBIIEHUE CO/IEPKaHUs PTYTH B pblOe, HAUMHAS C €€ MUPHBIX BUIOB.

Konebanust ypoBHEH BOJJOEMOB MPHU UX CPAOOTKE CIIOCOOCTBYIOT BOSHUKHOBEHHIO a3pOOHOU
00CTaHOBKHU B JIOHHBIX OTJIOKEHUSX (MJIH, IO KpailHel Mepe, B KaKOH-TO UX YacTH). DTO OKa3bl-
BaeT JBOSIKOE BJIMSHHE Ha METHJIMPOBAHME: C OJTHOM CTOPOHBI, YBEIMUMUBAETCS TOCTYIHOCTh HE-
OpPraHUYeCKON PTYTU Ui METWIMPYIOIIUX MUKPOOPTaHU3MOB, C APYrOM - KUCIOPOJA YIHETaeT
UX KU3HEJEATENIbHOCTh. Takas e 00CTaHOBKa CKJIAJbIBAETCS U HA Y4acTKaX C BBICOKUM BOJIO-
00MEeHOM. B MpOTHBOIIOI0KHOCTS 3TOMY, B IOHHBIX OTJIOKEHHSIX 3aCTOMHBIX 30H (BEpHEE, B UX
MMOBEPXHOCTHOM CJIO€) PEaTU3YIOTCS aHa3pOOHBIE YCIOBHUsA, 0oyiee OJaronpusTHBIE TS KU3HE-
NEeSITeTbHOCTH Hanbosiee aKTUBHO METHIIMPYIOIUX MHUKPOOPTaHU3MOB, HO OJJHOBPEMEHHO CHU-
Karolye AOCTYIMHOCTh Ul HUX HeopraHudeckod pryru. Hamnume kuciopoaa, TakuM oOpa3om,
MOXET KaK CTUMYJIMPOBAaTh, TaK U MOAABIATH IPOU3BOJICTBO METHWIPTYTU. YTO KacaeTcsi 00Cyx-
JaeMbIX BOJI0€MOB MaHUTOOBI, TO /Ui HUX 00Opa3oBaHHE METWIPTYTH MPOMCXOAMUIO Hauboiee
MHTEHCUBHO TIpU SIPKO BBIpaXXEHHOM Jeduuute kuciaopona [30]. Boobuie roBops, ¢ Toi uiu
WHOU CKOPOCTHIO JAHHBINA MPOIECC MPOTEKAET B JOBOJIBHO IIUPOKOM JIHANA30HE YCIOBUH, Tpe-
Kpalasich MOJHOCTBIO TOJILKO MPHU AKCTpeMalibHON oOcTaHoBKe (pH MM BBICOKHE KOHIEHTpa-
AU CYTh(UIOB B JIOHHBIX OTJIOKEHHUAX). DTO OTPAXKAET yIacTHE B HEM CaMbIX Pa3HOOOPA3HBIX
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BUJIOB MHKPOOPTaHU3MOB, KaXKJIbIi M3 KOTOPHIX HanboJiee aKTUBEH IMPH OIarompusTHOM st
HEro CoYeTaHu! (PU3NKO-XUMUYECKUX [TapaMETPOB CPEIbI.

KonunuecTBo HaxofsIIeicss B BOAOEME MOHOMETHIPTYTH OMPEIENSIeTCS COBMECTHBIM JIEHCT-
BHEM JIBYX IMPSIMO MPOTHUBOMOJIOKHBIX IPOILECCOB, METHIIMPOBAHUS U JeMeTUInpoBanus. B uc-
CJIETOBAaHHBIX BOJI0O€Max CeBepHO MaHHUTOOBI CKOPOCTh METHIMPOBAHUS B IOHHBIX OTJIOXKECHHU-
X, MPEJCTABIIAIOMINX HEJIaBHO 3aTOIUIEHHBIE MOYBBI, ObUIA, KaK MPaBUJIO, MHOTO BBIIIE, YEM B
0osee OOraThIX TNIMHUCTHIMH YACTHIIAMH TOHHBIX OTJIOKEHUSAX "ecTecTBeHHOro" aHa o3epa. Jlis
JEMETHIINPOBAHUSI CUTYallKs OblJIa WM MPSMO IPOTUBOMOIOKHOM, UITH K€ MPUMEPHO OAMHAKO-
BOI MO BCEHl TUIOMIaAM JTHA, KaK HOBOTO, TaK W cTaporo. B pesymnbrare oTHOIIEHUE "CKOPOCTH
METUJIUPOBAHUS / CKOPOCTh JEMETUIUPOBaHU", ONpenesstonee "auCThIii" BBIXO MOHOMETHII-
PTYTH, AJIsl YYACTKOB 3aTOIJICHHS U "€CTECTBEHHBIX" OTIMYAIOCH B OOJNBIIEH CTENEHHU, YeM pa3-
JU4YKe TOJIbKO B ckopocTu metunupoBanus [30]. [Ipuuem, rinaBHbIMU (aKTOpaMu, BIUSIOIIMMHU
Ha "YUCTBIA" BBIXOJ METUIPTYTH, ObUIH THUIl U KOJIUYECTBO 3aTOIJICHHOTO OPTaHUYECKOTO MaTe-
puaa.

Camo ke oTHOIIEHHE ""CKOPOCTh METHIMPOBAHUS / CKOPOCThH JIEMETHUIIMPOBAHU" HE 3aBHCE-
JIO OT OOILEro coiepKaHusi PTYTH B JOHHBIX OTJIOXKEHUsX [49]. bputn naxe BBISIBICHBI TaKue
YYaCTKHU 3aTOIUICHHBIX TOYB, HaJ KOTOPHIMHU KOHIICHTpAIUS METHJIPTYTH B BOJIC BBHIIIE, YEM B
BOJIC HaJ| y4acTKaMH TpekHero JaHa BogoeMoB (0,034 ur/n npotus 0,017 Hr/m), HECMOTPS HA HE-
CKOJIBKO 0oJiee HU3KOe coziepkaHue oOmeil prytu B nepBoM cirydae (1,2 Hr/n npotus 1,6 HI/m).
Takoe TpexkpaTHOE MPEBBINICHUE JI0JIM METHJIPTYTH OTHOCUTENIBHO OO0Iel pTyTH B BOJE HAJ
3aTOIUICHHBIMU ydacTkamu (3%) 1o cpaBHeHHIO ¢ yyacTkamu "ectectBeHHoro" nHa (1%) orpa-
’aeT OoJiee BHICOKOE 3HAUE€HHE OTHOUICHHS "CKOPOCTh METHWJIMPOBAHUS / CKOPOCTh JIEMETHIIN-
poBaHMs" UMEHHO Ha y4acTKax, OBIBIIMX HEJaBHO JIECHBIMHU MouBamu. bonee Toro, B 03. Cay-
tepH-UHauan-JIefik 3TO OTHOLIEHHE HCIBITHIBAET SPKO BBIPAKEHHBIE CE30HHBIE M3MEHEHMS,
JOCTUTAs] MAaKCUMATbHBIX 3HAYCHHUI B KOHIIE UIOHS M aBI'YCTE, YTO JIMITHUHN pa3 OKa3hIBaeT Ha-
JM4YKUe KOHTPOJISI MPOLIECCOB METUIIMPOBAHUS PTYTH MUKpPOOUAIbHONW aKTUBHOCTHIO. Crienuanib-
HBIC UCCIIEIOBAHUS Ha 3TOM K€ BOJOEME IMOKa3alld, YTO CKOPOCTh METHIMPOBAHUS BBIIIE JIETOM,
YeM 3MMOM, B TO BpeMs Kak IPOLECC JeMETHJIMPOBAaHUS 3HAYUTEIbHO MEHEE YYBCTBUTEJIEH K
TeMIeparype.

HMenHoO pa3nuyHasi BeIMYKWHA OTHOLIEHHS "CKOPOCTh METHJIMPOBAHUA / CKOPOCTh J€METH-
TUpoBaHUA" Ha pa3HBIX ydacTkax 03. CayrepH-Muanan-JIeik OTBETCTBEHHA 32 OTMEUYEHHOE BhI-
1I€ OTJIMYME BO BPEMEHHBIX TPEHAaX COAEpk aHUs PTYTH B IIYKE U CUI'e Ha MpOTshKeHuu 13 ser
nocJie yBeMu4eHUs miomann o3epa [49]. benrodar cur npeamnountaer 6onee rryOOKHUe y4acTKU
BOJ/IOEMa, pacIoJIoKEHHBIE, KaK MpaBUiIo, B Ipesiesax MnpexkHen miomanu ozepa. lllyka asnsercs
SIPKO BBIPAXCHHBIM PBIOOSITHBIM BUIOM, HACEISIOIIUM 00Jiee METKOBOIHBIE YIaCTKH, JHO KOTO-
PBIX IPEICTABICHO 3aTOIMIEHHBIMU MTOYBaMH. [[J1sl TAKMX y4acTKOB OTHOIIEHHE "CKOPOCTh METH-
JTUPOBAHUS / CKOPOCTh IEMETHWIMPOBAHUS" BBIIIE, YTO M OMpPEIEsIeT OONBIIYI0 METHIPTYTHYIO
Harpy3kKy Ha OpraHusMm IIyk. M moka 3HaueHHe 3TOro OTHONIEHHUS ISl "HOBBIX' METKOBOIMI
o3epa OyzeT MpeBhIaTh 3HAYCHUS JJI1 €CTECTBEHHBIX YYacTKOB JHA, COJACpKAHUE PTYTH B MbI-
[IEYHOM TKaHU IIYKH OyJeT MOBBIIEHHBIM. [IpOI0IKUTENBHOCTE 3TOTO MEPHOa ONpPEaesieTCs
KOJIMYECTBOM M THUIIOM 3aTOIJICHHOW PAaCTUTEILHOCTH M TTIOYBEHHOTO MOKPOBA, a TAKXKE 0COOCH-
HOCTSIMH JI€CTPYKIIMH OTMEPUIEr0 OPraHU4YEeCKOro BEIIecTBa B BOJAHOM Cpefie MPHU JTaHHBIX KIIH-
MaTHUYECKHUX yCIOBHSIX.

3aroruieHHble TIOYBBI MPOB. MaHWTOO0a M HaXOJUBMIAsICS HAa HUX PACTUTEIBHOCTh HUMEIOT
cBoro crenuduxky. OHu G6OraThl OpraHUYECKHM BEIIECTBOM, OTIMYAIOTCS OOIBIIUM KOJIHYECT-
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BOM TOP(SHUKOB, HA HUX pa3BUTa TUIIMYHASL PACTUTEIHLHOCTh CEBEPHOTO TaeKHOTo Tuna. Kpome
TOT0, 3Ta TEPPUTOPHSI PACIIOTIOKEHA B 30HE BEUHOI MEp3NIOTHI C CYpOBBIM KJIMMATOM: MPOAOII-
KHUTEbHAS XOJIOHAs 3uMa U KOPOTKOE MPOXJIaJHoe J1eTo. EcTecTBEHHO, UTO B TaKUX YCIOBHSIX
MIPOLIECCHI AECTPYKIIMH OPraHUYECKOro MaTepHala B BOJHOM cpesie OoJiee 3aTSIHYThl BO BpEMEHH,
YeM, CKaXeM, B YMEpPEHHbIX MIHpoTax. [loaToMy BBICOKHE KOHLIEHTpPAIMH PTYTH B pblOE BOJO-
€MOB, TOMAaBIIMX MO BiausHUE TpoekTa "Uepummi-Henbcon", MOTyT HaOMIOAATHCS B TCUCHUE
Heckoubkux Aecsatwietuit [30, 49, 84]. JIumb MOoTOM ypOBEHb PTYTH JOJIKEH ITOCTENEHHO CHH-
3UThCA IO TPEKHET0 3HAUYEHHUs, OTMEUEHHOIO IMepe]l HayajloM pealu3alnuu npoekta. s pas-
HBIX BHUJIOB 3TO NMPOUCXOAMT 3a pazHoe Bpems. Tak, B 03. CayrepH-Mnauan-Jleiik uepes3 16 ner
JUISL CyJlaKka coZiep KaHue PTYTH YK€ BEpHYJIOCh K NMPEKHEMY 3HAUCHHUIO, a JUI ITYKH BCE elle HET
(puc. 2.1).

Posb 3aTOIIEHHOTO OpraHMYECKOro BELIECTBAa B IpoIecce 00pa30BaHUsS METUIIPTYTH SIBIIS-
€TCsl Upe3BbIYaiiHO BayKHOW M, KaK BBIICHAETCS, JaJieko He oaHO3HauHOoM. [locneqnue uccneno-
BaHUs Ha ceBepe MaHUTOOBI OTKPBUIM HHTEPECHYI0 OCOOEHHOCTh: 3aBUCUMOCTh CKOPOCTH METHU-
JMPOBAHUS PTYTH OT KOJIMYECTBA JIOCTYITHOTO OAKTEPUsIM OPraHMUECKOTO BELIeCTBA HE SBISETCS
MOHOTOHHOH [53]. B maGopaTopHBIX 3KCHEpPUMEHTaX POCT KOJIMYECTBa 0Opasyromencs B JAOH-
HBIX OTJIOKEHUSIX MOHOMETHWJIPTYTH MPH J00aBKaX OPraHMYECKOro BellecTBa HaOIroAa1cs U
JI0 ONpENIETICHHOTO MOPOTOBOT0 3HAYEHHMS, MOCJIE€ KOTOPOro Takue 100aBKHM MPUBOIWIA K
YMEHBIICHUIO BBIX0a MOHOMETHIIPTYTH. Takas KapTHUHA, MPOUCXOSAMIAS B JOHHBIX OTJIOXKEHU-
sax Ha (OHE BO3pACTAIOIICH reTepoTpodHON aKTUBHOCTHU, MOXKET OBITh OOYCIIOBJICHA CIIETYIO-
[IAMH TPUIHHAMH:

a) CHIDKEHHUE JOCTYMHOCTU PTYTH METHJIUPYIOIIMM MHKPOOpPraHHU3MaM IO MPUYHHE €€ CBS-
3bIBAHUS CYIb(QHUIHON CEpOil U CeeHOM, MOCTYNAIOUMMH B CUCTEMY NPHU JECTPYKIIMU OpraHu-
YECKUX BEILECTB;

0) mepecTpoiika cOOOIIECTB MUKPOOPTAHU3MOB C 3aMeHOU "nuaepa'": TOMHUHHPOBAHUE Me-
TWIMPYIOIUX PTYTh MUKPOOPTaHU3MOB CMEHSIETCS JTOMHUHHPOBAaHHEM BUOB, MPEUMYIIECTBEH-
HO JIEMETWINPYIOLIUX PTYTh [53].
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Puc. 2.1. Bpemmmamamnepmmmscymmummepa&yrepn-}hmu-nem (ypoBeHb BOIL
B oaepe Guut noxusr 8 1976 r. [45]
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He MeHee WHTEpPECHBIM MOMEHTOM SIBIISIETCS U TO, YTO 3aBUCHUMOCTh MEXKIY COJAEpKaHHEM
PTYTH W TIO3WIIMEH BUJA B Tpo(HUUECKOW IEMH HE BIOJIHE OJHO3HAaYHA. BrICOKOE comeprkaHue
PTYTH MOKET OBITh CJIEICTBUEM HEBBICOKOTO MOJIOKEHHS B TPOYUIESCKON 1IETIH, a CPABHUTEILHO
JOJITON MPOAOKUTENBHOCTH JKU3HU U MeJIJICHHOTO pocTa. CyllecTBEeHHYIO POJIb UTPAlOT U MO-
BeieHYeckre ocoOeHHocTH BUIOB. B 03. Cayrepu-Muaunan-Jlelik cpeaHee cogepkanue pTyTH B
IIyKe BBIIIE, YeM B cUTe. JTO CJIEeI0BAIO 0XKHaTh, U3 B3AUMHOTO PACIIONIOKEHHS STUX BUIOB B
MUIIEBOU 1enu o3epa. Bmecte ¢ Tem, B mIyke pTyTH OombIle, 4eM B cyaake (cM. puc. 2.1), XoTs
3TH JBa BUJA 3aHMMAIOT OJIMHAKOBOE IMOJIOKEHHE B TPO(HUUECKOH 1Ienu BOJoeMa U UMEIOT MpH-
MEPHO OJIMHAKOBBIN MUIIEBON panroH. BeposTHas nmpu4mnHa 3TOTO - pa3Huila B moBeaeHuu. [ly-
Ka MPEeJIIOYNTAET OXOTUTHCSA Ha MEITKOBOJBAX, KOTOPbIE B JaHHOM O3€pe MPECTABIIAIOT COO0M
3aTOIUICHHBIE TOYBBl U XapaKTEPHU3YIOTCS BBICOKON CKOPOCTHIO MeTwiHupoBaHus pTyTH. Cymak
e OXOTHTCS Mo Bcel akBaTtopur. B 03. CayrepH-Mnanan-Jlelik miomanp 3aTOMICHUs] CPaBHH-
TETHHO HEBEJIMKA, OTCIO/Ia M OOJbIIAs Pa3HUIIA B COJACPIKAHUHU PTYTH B MBIIICUHON TKAHH ITUX
BU/JIOB.

B nmpyrux Bogoemax, OTIMYAIOIIMXCS BHICOKMM YACNbHBIM 3HAYCHHEM JOTIOJTHUTEIHLHON
IUIOUIAIM 3aTOIUIEHUS, Cy/laKy MPUXOAUTCS MPOBOAUTH HAa MEIKOBOJBAX 3HAUUTEIBHYIO YaCTh
BPEMEHH KH3HU, YTO HUBEIUPYET PA3HUILY B PTYTHON Harpy3ke MEKIy HUM H IIYKOH. 31ech Ha
NEPBBIN IJIaH MOTYT BBIUTH Jpyrue 00CTOATENIbCTBA TaKHe, KaK pa3HHIIA B CKOPOCTH MIPOLIECCOB
MeTtabonmu3ma. bojee HHTEHCHUBHBIN MEeTa0OIU3M CyJaka B BOJOEMax TaKOTO THIA MOXET IpH-
BECTH K 00Jiee BHICOKOH MO CPaBHEHUIO CO NIYKOW KOHIICHTPALUM PTYTH. DTO W HAOJIOAaeTCs B
psiZie BOJIOEMOB MapHipyTa MepeOpOCKH, OTIIMYAIONINXCS OONBIIUM yIETbHBIM BKJIAIOM 3aTOII-
JIEHHBIX TTOYB B OOINIYIO TJIOMIAh JOHHBIX OTIOKeHUH [53]. IMeHHO cymak sBIseTCs SIPKO BbI-
PaKEHHBIM MHIUKATOPHBIM BHJIOM, HHTETPUPYIOLIUM H YCPEAHSIONIMM MPOCTPAHCTBEHHYIO He-
OJIHOPOAHOCTh B CKOPOCTSIX 00pa3oBaHUs METWIPTYTU B TOHHBIX OTJIOKeHUAX. M3 Tpex Hanbo-
Jiee M3YYEHHBIX BUAOB (II[yKa, CYAaK, CUT) TOJIBKO JUIs CyJaKa COJAepKaHUE PTYTH B MBIIICYHON
TKaHHU 3HAYUMO KOPPEIUPYET CO CpelHEN CKOPOCThIO METHIMPOBAHUSA PTYTH. AHOMAIBHO HU3-
KO cITOCOOHOCTBIO K OMOAKKYMYIIALIUU PTYTH 00J1a1aeT CHUT.

[Tockonbky pbiOa ABISETCS OJHUM U3 OCHOBHBIX MIPOAYKTOB MUTAHUS KOPEHHOTO HACEJICHUS,
oOuTarolero BIoidp Mapiipyra nepedpocku, a 03. Cayrepu-Uuaunan-Jleiik umeno camoe 6011b-
11oe prI0ONPOMBICIOBOE 3HAUYEHHE CPeA BOJAOEMOB ceBepa MaHUTOOBI, TO HA MEPUOJ MOBbI-
[ICHHOTO COJIEP KaHUs PTYTU B pbIOe CIEIUATBHBIM KOMUTETOM TI0 JAHHOU MpobiieMe peKOMEH-
JIOBaHO BBEJCHHE PETJIaMEHTHUPYIOIIUX MEp IO €€ YIOTPeOJICHUIO B MUY MECTHBIM HACEJIeHH-
em. [Ipennaraercs, B 4aCTHOCTH, HE BKJIIOYATh B PAIlMOH XWIIHBIC BUABI PHIO, a Takke ocobu
KPYMHBIX pa3MepoB. [1o cooOpa>keHUsIM BBICOKOTO COJIEP)KaHMS PTYTH B phiOe Oblja OCTaHOBJIE-
Ha TIOMBITKA OPraHM30BaTh KOMMEPUYECKUN JIOB B OJHOM U3 BoJoeMoB [29]. PaszpabarbiBatorcs
CHeIHalIbHbIe MEPHI 10 KOMIIEHCAI[UH MTOTEPh, CBSI3aHHBIX C BHIHYKICHHBIM COKpallleHueM 00b-
€MOB KOMMEPUYECKOTO PHIOOTIOBCTBA U YBEIIMYCHUEM B PAIIMOHE MECTHBIX JKUTEJICH JOIH IPYTHX
MPOJYKTOB MHUTaHUs. Bce MHbIe BO3MOXKHBIE MEPHI 1O CHSTHIO PTYTHOM MpPOOJIEMBbI B JaHHOM
pPETUOHE CIUIIKOM JOPOTH, TPYAHO pealn3yembl U (MJIH) MOTYT UMETh MOOOYHBIC HETaTUBHBIC
sKojorudeckue nocienctsus [30].

B HbmHemHel cutyaruu (IIpy MOBBIIIEHHOM COACPXAHUHM PTYTH B OJJHOM M3 OCHOBHBIX IH-
IIEBBIX MPOJYKTOB - pbIOE) PTyTHAs Harpy3ka Ha KOPEHHOE HaceJieHHWe OJiaroaaps BBEICHHIO
OTIpe/ICIEHHBIX OTPAaHUYEHHUI Ha MCTOJIb30BaHUE PHIOBI B MUY B IIeIOM HeBenuka. Creruaib-
HbIe uccaenaoBanus mokasanu [30, 66], yTo comepkaHuEe PTYTH B KPOBH OOJBITHHCTBA 00CIE0-
BaHHBIX MECTHBIX kuteneil B 1985 r. Haxomunock B npeaenax HopMmbl (0 - 20 Mkr/m). 3a He-
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CKOJIBKO JIEeT /10 3Toro (1978-1979 rr.) KoHLEHTpalys pTYTH B KpOBH Obli1a OBbIIeHHOH (20-99
MKT/1T). Kak BUJTHO, IPUHATBIMA MEpaMH CUTYaIlrs ObLTa YIydIlleHa, OqHaKo gaxe B 1985 r. ObI-
JIU BBISIBJICHBI OTHOCSIIUECS K Tpyme pucka nuna (6omnpmre 20 MKT/1 pTyT B KpoBH). OTMETHM,
YTO CpeIu HUX OBUIM U >KEHIIUHBI JETOPOJHOTO BO3pAcTa, a METHIPTYTh JIETKO NMPOHUKAET ye-
pe3 TUTalleHTapHbIA Oapbep M MMeeT TEeHACHIIMIO HaKaIlUTMBaThCs B IUIOJE, BBI3BIBAS CEPHE3HBIC
BHYTPHUYTPOOHBIC TIOpaXeHUs (TaK Ha3bIBaeMoOe TepaToreHHoe neicteue) [13]. OTtu oO6cTosITEND-
CTBa, BBI3bIBAIOIINE OECIIOKOMCTBO HE TOJIBKO OOIIECTBEHHOCTH, HO M CIIELIUAINCTOB, HE M03BO-
JSIOT CYUTATh PTYTHYIO TPOOsIeMy B ceBepHOt MaHuTOO€E PEIICHHOM U 3aKPBITOH.

B oco60 octpoii popme pryTHas npobiema BeTana Mmpu peaau3alii MEranpoeKTa ruIpoTeX-
HUYECKOT0 KOMILJIEKca B palioHe 3anuBa J[xeiiMc Ha cpeaHeM ceBepe mpoB. Keebek [35, 37, 43,
54, 55, 70].

[TepBas daza padot (1972-1986 rr.) mo co3ganuto KOMILIEKca, OJyduBIero Ha3panue "Jla-
I'pann" (apyroe HazBanue "J[xeiimc baii-1"), Bkimouana B ce0si CTPOUTEIBCTBO TPEX TUAPOIIICK-
TpocTaHiuit Ha p. Jla-I'pana, a Taxxe oTBOA B Hee Boa u3 pek Mcrmeiin, Onunaka n Kannanu-
CKO. JTO yIBOWIO cpelHul pacxon p. JIa-I'pann, B HacTosmiee BpeMsl €ro 3Ha4€HUE B YCThE CO-
crasister 3400 m%/c. [IpoekTom npemycMaTpruBaioCh CO3aHUE MATH KPYIHBIX BOJIOXPAHUIIUIIL C
oGbeMamut 0T 8,5 10 61,7 KM 1 IIOWIASIME BOAHOI MOBEPXHOCTH OT 765 no 4285 KM [35].

Bce pa®oThl 110 OCBOEHUIO THMAPOIHEPTETUYECKOT0 MOTEHIMaNIa 3TOr0 PErHoHa, IKCILTyaTa-
U1 KOMIUIEKca, Iepeada U paclpeielieHue 3IEKTPOIHEPTuU Ha TeppuUTOpur 3ainuBa Jxeiimc
BBIMOJIHSJIMCH DHEpreTHueckuM obimecTtBoM 3anuBa J[xeiimc (Societe d'energie de la Baie
Jame$§ sBasonmMcs B HacTOsIIee BpeMs MoApa3ie]IeHHeM rocyaapcTBeHHoM kommanuu "['ua-
po-KBeGek" [43]. Ha Hero ObutH BO3JIOKEHBI 00SI3aHHOCTH TI0 U3BICKAHUIO ONITHMAIBHBIX BapH-
AHTOB OCBOEHHS TEPPUTOPHUU, YUUTHIBAIONINX MUHTEPECH CTPEMSAIIUXCS COXPAHUThH TPATUIIUOH-
HBIM YKJIQJl )KWU3HU CEBEPOAMEPUKAHCKUX MHJECHIIEB. [{J11 OIEHKH BO3MOXXKHBIX U3MEHEHUN B OK-
pyXKaroIieil cpejie Mpu COo3TaHUU KOMILIEKca Obljia pa3BEepHYyTa MIUPOKAsi CETh MOHUTOPUHTA, YT-
BEp)KJIEHHAs! KOHCYJIbTaTUBHBIM KOMUTETOM S3KCIIEPTOB HAllMOHAJIBHOTO M MHPOBOTO MacCHITa-
00B.

Hauunas ¢ 1978 r. Duepreruueckoe o0mecTBo 3anuBa J[>kelMc TpOBOINIIO UCCIIEIOBAHUS C
[[EJIbI0 YCTAHOBIICHUSI YPOBHS COJIEPIKAaHUS PTYTH B BOJIE, JOHHBIX OTJIOKECHUSX U PHIOE pernoHa
koMmruiekca Jla-I'pang mepen ero co3manuem [43]. AHaim3 mpoO mMoKazall, 9TO KOHIIEHTpAIus
PTYTH B MBIIICYHOW TKaHU HEPBIOOSTHBIX (MUPHBIX) BUJOB 00bIMHO HMXkE 0,2 MI/KT 1o Bcei
TeppuTopuu 3anuBa JxeiiMc, Torga Kak Juisl peIOOSAHBIX BHIOB MPEBBIIICHHE KaHAJICKON Ipe-
JENbHON KoMMepUueckoit HopMbl 0,5 MI/KT 0COOSMU CPETHUX U KPYIHBIX pa3MEpPOB MPEICTaBIIsI-
et coboit noBosibHO TUTIMYHOE siBeHUE. C 1986 1. 3TH paboThI B paMKax CHeruaIbHO CO3AaHHOM
CeTH MOHUTOPHUHTA ObLTH MpoobKeHbl OTEI0M OKpYyXatowiei cpeasl pupmel "I'uapo-Keebek".
OHu BKJTIOUYATH B ce0s1 HAOMIOIEHUS KaK 32 M3MEHEHHEM COJIepKaHUsl PTYTH B pPhIOE U3 BOJO-
xpanunui komruiekca Jla-I'pann, Tak u 3a coep:kaHueM PTYTH B pblOe U3 €CTECTBEHHBIX BOJIO-
eMoB peruona [37].

Coznanue Bomoxpanwuil koMmiiekca Jla-I'pana Bei3Basio moBsbiieHHe (kodQduImenT yse-
JUYEHUs JOCTUTANl 5 B 3aBUCHMOCTH OT BUJA PHIO M BOJOXPAHWIMINA) KOHIIEHTPAIMH PTYTH B
peiOe. HekoTopwie maHHBIE MO HauOoliee TUIMUYHBIM BUIAM, AEMOHCTPHUPYIOIIUE 3TOT (DaKT,
npuBeqeHbl B Ta0J. 2.3. Kak u 4Ji1 €CTeCTBEHHBIX BOJJOEMOB, B BOJOXPAHIIIHMINAX PHIOOSHBIC
BUJIBI OTJIMYAIOTCA 00Jiee BBICOKUM COJEp)KaHHUEM PTYTH, YeM MUpHbIe (HepbriOosaHbie). OTMme-
THM, YTO POCT COJAEPKaHUSI PTYTU B PbIOE 1€ JOCTATOYHO OBICTPO, OCOOEHHO AJII MUPHBIX BH-
JIOB.
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Tabauua 2.3

Conepxalue pryTd B MBILEUHOM TKAHY OGHOBHBIX BHIOB phif
(C1aHBAPTHHIC PAINEDH, CHPOR BEC) BOAOXPAHMIAMIL KOMILIEKCA
Jla-I'pasg B 3aBMCHMOCTH OT BPEMEHM ¢ MOMEHTA MX 3anoaHeruns [37]

' : AMcpumanckan

B et aoves  mvwer cwmmums U0
Tipuponssie |
BOROEMDI 0,16 0,16 0,61 0,71 0,68
pervosa
Jia-Ipaup-2
3 ropa (1982) 0,41 0,52 1,31 — 1,92
S ner (1984) 0,67 0,57 2,67 - 2,50
7 ner (1986) 0,63 0,49 2,35 — 2,26
Onuuaxa '
4 ropa (1984) 0,79 0,49 2,28 — 1,97
¢ ner (1986) 0,61 0,40 1,64 — 1,73
8 ner (1988) — 0,48 2,03 : - 1,96
Jia-T'paugn-3 ‘
3 roaa (1984) 0,31 0,34 0,81 1,37 1,20
5 netr (1986) 0,33 0,31 1,34 - —
7 ner (1988) 0,43 0,41 1,98 — —
Ja-I'paua-4
4 rona (1987) 0,31 0,40 0,79 1,25 —
6 ner (1989) 0,40 0,38 1,12 1,90 _—
Kaunnanucko
2 rona (1984) — 0,41 - 0,97 —
5 ner (1987 0,32 0,46 0,97 1,00 —
7 ner (1989) 0,38 0,47 1,35 1,64 —

B camom kpymHOM U3 BogoxpaHWIHII KoMIuiekca, JIa-I'pann-2, y HEpbIOOSTHBIX BHIOB (CHT
U 9yKy4daH) coiepKaHUe PTYyTH JOCTUTIIO MAKCUMAJIHHOTO YPOBHS Yepe3 5 JeT MOocle ero 3amo-
HeHus. B mocnenyromue roapl 0OTMEYaeTcsl €ro CHIKEHUE, HO U 4epe3 9 JieT mocie 3anojiHeHus
(1988 r.) OHO TO-TIpEKHEMY 3aMETHO BHIIIE €CTECTBEHHOTO 3HaueHUs. [l phIOOSIHBIX BHIOB
XapaKTepHO MPOAOKEHUE POCTa COAEPKAHUS PTYTH, OJHAKO Y MOJIOJBIX 0CO0€W MpU3HAKH
CHU)KCHHSI €T0 TEMIIOB HAOMIOAAIOTCS yKe OTYeTINBO. Tak, eciu y MoiobIX MyK (3-4 rona) co-
Jep>KaHKUe AJIEMEHTa COCTABIISUIO HA TSATOM roay mociie 3anondeHus 2,39 + 0,66 mr/kr, To depes
9 ner y oco0eit Toro xe Bo3pacta oHo 6but0 1,31 + 0,61 MI/KT, T.e. MpUMEpHO B 2 pa3a HIKE
[37, 55]. D10 03HauaeT, YTO PTyTHAs Harpy3Ka Hadaja YMEHBIIATHCS W I PHIOOSAHBIX BUIIOB,
oburatomux B Jla-I'pann-2. [agenue comepxaHusl PTYTH B MUPHBIX BHJIAX, CIYXaIIUX MUIICH
XUIIHUKAM, C HEKOTOPOH 3aJep>KKO BO BpEMEHHU MPUBOJUT K CHHKEHUIO €€ KOHIEHTPALUU B
nocneaunx. Hanbomnee 3aMeTHO pearupyroT Ha 3TO MOJIOJBIE OCOOM XUIIHBIX BUIOB, MTOCKOIBKY
MpEeJICTaBUTENN 00Jiee B3POCIBIX KOTOPT COAEpKAT MHOTO PTYTH, HAKOIJIEHHOW €IIle B TO BpeMs,
KOTJla €¢ KOHIIGHTpaIus B muie Obu1a Benuka. [1o Mepe 3aMeriennst HOBBIMH KOTOPTaMU CTapbIxX
CpellHee coJiepKaHue PTYTU B pblOe BOJOEMA JOKHO CHUXKATHCS.
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B Bogoxpanunuiie OnuHaka cojep:kaHue PTYTH B pbIO€ SBOTIOIMOHUPOBAIIO TaKXKe, KaK U B
Jla-I'pana-2, HO AJ11 OOJBITUHCTBA BUIOB POCT ObUT MeHEe 3HauuTelneH. Bunumo, 310 00BsCHS-
eTcsi 6oJiee BHICOKOM CTETNIEHBIO BOJIOOOMEHA B JAHHOM BOJIO€ME, a TAK)KE MEHBIIEH MO0
3arorienus. Jns Bogoxpanwmima Jla-I'pann-3 Toxke xapakTepHo 0ojiee HU3KOE 10 CPaBHEHHIO
¢ Jla-I'pann-2 comepkanue pTyTd BO Bcex Buuax. OMHAKO 37eCh OHO HE CTaOMIM3UPOBAIOCH
Ja)ke y HepBhIOOSIIHBIX BUAOB, HAMIO AAJIbHEHIIMM POCT U Y MOJIOABIX 0COO€H PHIOOSIIHBIX BU-
1oB. [IpuarHON 3TOTO MOXET OBITh PACTIHYTOE BO BPEMEHH, CTYIICHUATOE 3aMOJHEHUE JAaHHOTO
BOJIOXpaHWIMIa. B caMoM MOJ010M M3 BOJOXpaHWIUIL KoMmIuiekca, Jla-I'pann-4, ypoBeHb co-
JepKaHusl PTYTH B peiOe HIDKe, 4yeM B Jla-I'pann-2, 4To, BUAMMO, SBISETCS CIEACTBHEM Oolee
BBICOKOW CTeNeHH BOoAooOMeHa. BeposTHo, 3/1ech KOHUEHTpauus pPTyTH OyIeT pacTH, OJHAKO
BPSiJ JTU OHA TIPEBBICUT 3HaUYeHUsI, HaOmonaembie B Jla-I'pann-2 u OnunHaka.

Jlns mocnenHero w3 CO3JaHHBIX BoAoXpaHmwiIHI komiuiekca (Kanuamucko) mokaszarenbHa
MEHBIIIasi aMIUTUTY/Ia POCTa CoAepkaHusi pTyTH, yem i Jla-I'pann-2 u Onunaka. Uepes 7 net
MocJie Hayasa 3aloIHeHHUsI OHO He CTa0MIM3UPOBAIOCh Aa)ke Al MUpHBIX BUIOB. [lo Bceil Bu-
JTUMOCTH, Kak U B cirydae Jla-I'pana-3, 9To CBS3aHO C 3aTSHYTHIM BO BPEMEHH PEKUMOM 3aroJ-
HEHHs, KOTOpOe Mpoaospkanock 3 roga [35]. Bo3MoxkHO, 4yTO B AalbHEWIIEM 31eCh OyayT Aoc-
TUTHYTBI YPOBHH, OTMEUaeMbI€ B HACTOSIIEE BpeMsl ISl OBICTPO 3aNOJHEHHBIX BOJIOXPAHUIIHIIL
komruiekca (Jla-I'pana-2 m OnmHaka). BrionHe BEpOATHO, OJTHAKO, YTO OKAKETCS BEPHOW THIIO-
T€3a 0 TOM, YTO JJIMUTEIBHOE 3allOJIHEHHWE HE TOJBKO 3aTATUBAET BPEeMsl JIOCTHIKEHUS MaKCH-
MaJbHBIX KOHIICHTPAIMI, HO U CHYKAeT uX amrumtyxay [70].

Jlist BBIsSICHEHUST OOIIMX 3aKOHOMEPHOCTEH IBOJIONUU COACPIKAHUS PTYTH B PHIOE BOIOXpa-
HWIHIL OJJHOBPEMEHHO ¢ MOHUTOPUHIOM Komruiekca Jla-I'pana Obl1o M3ydeHO OONbIIOE YUCIIO
€CTECTBEHHBIX U MCKYCCTBEHHBIX BOJIOEMOB Ha Tepputopuu Kanaackoro mura (m-o Jlabpamop,
mpoB. KBebek, puc. 2.2) [70]. Bce uccnemyeMble BOJOXPAHIIININA PACTION0XEHBI B CXOIHBIX
reoJoro-reorpaguueckux M KIMMATHUYECKUX YCIOBHUSAX (IOKEMOpPUNCKOE OCHOBAHUE, HATUYHE
MHOTOYHCJICHHBIX TOP(SIHUKOB U OTHOCUTEIHHO OOOTALICHHBIX PTYTHIO MOPOA, JOBOJIHHO HHU3-
Kue 3HaueHUs: pH MOBEpXHOCTHBIX BOJ), KAXKI0€ U3 HUX MMEET CBOHM THAPOIOTUYECKUE U MOP-
dosornueckne 0COOCHHOCTH, a BO3pacT Ha MOMEHT wuccienoBanus (1985 r.) usmensuics ot 4
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3.0 2 : Jla-I'paun

2.5
20

LS

1.0

Conepxanue pryrn, xr/xf

0.5 -

0.0 L—Iluanaaou NPHUPOIHBIX 03ep
: TTTTFTTI IV TIT I T I T T T T 7T T
0 5 10 15 20 25 30 35 40 45 S0 55 60 65. 70

Boapact Bopoxpasuiang, rogst

Puc. 2.2. Cope, xanue prytu B uryxe CTAHAAPTHOR AJINHbBI B 3aBUCHMOCTH
OT BO3pacCTa BOAOXPAHMAMIY NPoBuHUMM Ksebek u Jiabpagopa {37]
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(JIa-I'pann-3) mo 67 (I'yan) net. beiio o6HapykeHO, 4TO HanOOJIee BEICOKHE COACPIKAHUS OT Me-
4aroTcs B BojJoeMax komiuekca Jla-I'pann (caMbIXx MOJIOABIX Cpeau BOAOXPAHUIIHUII TTOTYOCTPO-
Ba). [Ipyroil BbIsIBIEHHOW OCOOCHHOCTHIO OblIa TEHICHIIMSI YMEHbBIIEHUS! YPOBHS PTYTH CO Bpe-
MEHEM 710 "€CTeCTBEHHOTO" 3HAYCHHS B MPUPOJHON cpene (KOHEYHO XKe, Pa3InYHOTO B Pa3HBIX
paiionax). B Bogoxpanunume ['yaH, camom ctapmieMm u3 kBeOekckux (cozmano B 1918 1.), co-
Jep>KaHue PTYTU B pbIOE TAaKoE K€, KaK U B COCETHUX MPUPOAHBIX BOJOEMAX.

3T0 HccaeI0BaHNe MTO3BOJIMIIO CIENaTh BaXKHBIN BBIBOJ O TOM, YTO Pe3KOe yCHUJIeHHE OHOak-
KyMYJSILIUM PTYTH pbIOOHi, cienyroliee 3a Co3JaHUEeM BOAOXPAHUIIUIL, - 3TO OOBIYHOE SIBJICHUE,
10 KpaliHel mepe, Ui paiioHa Kananckoro mura. Eciin MakcuMmym nocruraercs yepes 2-7 JieT
rocJie HarmoJHeHHs! (IpUYeM KaK CKOpPOCTb POCTa, TaK M 3HaueHue Kod(p(ULMeHTa YBEIHUEHUs
JUI. HEPBIOOSIHBIX BUJIOB BBIIIE), TO OoJjiee MEAJICHHBIM BO3BPAT K 3HAYCHUSAM, ONM3KUM WU
HEMHOTO TPEBBIIIAIONIUM E€CTECTBEHHbIE (0OTMEUaeMble B MPUPOAHBIX BOJIOEMAax), OCYILIECTBIIS-
ercst npuMepHo 3a 20-30 ner.

JlanHble HATYpPHBIX HCCIIEOBaHMM OOJBIIOTO YKCIa BOJOEMOB Pa3jIMYHOIO BO3pacTa M C
pasHBIMU TapaMeTpaMHd B COBOKYITHOCTH C CO3JaHHOM M OTKaJMOpOBaHHOW MaTeMaTHYECKOil
MOJIETIbI0 TUHAMHUKN HAKOIUJICHUS] PTYTH PbIOOM M3 BOJOXPaHMWIUI] MO3BOJIUIN YTOUYHUTH IMPO-
rHo3 st komriekca Jla-I'panyg [70]. B ocHOBY Mojenu Obuia 3ajio)keHa SMITMpHYECKasl CBS3b
MEX/1y pa3ioKEeHUEM OpTraHUKHU (JJIs1 KOJTMYECTBEHHON OLEHKU CTENEeHH KOTOPOTO HMCIOIb30Ba-
Jachk MOJENb MOCTyIIeHus ¢ochopa U3 3aTOMIICHHOTO JI0XkKa) M HAKOIJICHHUEM PTYTH B phIOE.
JlanHble MOAENBHBIX PAacUyeTOB MOKA3bIBAIOT, YTO BO3BpAICHHE K €CTECTBEHHBIM YPOBHSIM CO-
JIEp’KaHusl pTYTU B BOJOXpaHWIMIIax Komiuiekca Jla-I'pann ciegyeTr oxunaTe NpUMEpPHO 4epes
15 nmet mocne 3amofHeHUs Y HEphIOOAIHBIX BUIOB U depe3 20 neT y Xumubix. [Ipu aTom mMakcu-
MYM KOHLEHTPALUHU JOJDKEH IPUXOAUTHCS Ha IEPUO] MEKAY 5-M U 10-M rogamu.

OtmeTHM, YTO Takas KapTUHA B BOAOXPaHUIIUINIAX 3Toro pernona Kanazas! (kak u st Manu-
TOOBI) MOYTH LETUKOM O0YCIIOBIIEHA 3aKOHOMEPHOCTAMH ACCTPYKIIMH OPraHHMYECKOTO BEIECTBA
IPU 3aTOIUIEHUU OOJIBIIUX YYacTKOB, HMOKPBITHIX PACTHTEIBHOCTHIO, U HAKIJIaJbIBAEMBIMU Ha
ATOT MPOLECC 0COOEHHOCTAMH THUAPOJIOTHYECKOTO peXUMa BOJIOEMOB (TJIaBHBIM 00pa3oMm, cre-
MEHBIO0 UX MPOTOYHOCTH). MoOo/ple BOAOXPAHUIININA OOBIYHO SBJISIOTCSA OoJiee MPOAYKTHUBHBI-
MU 00bEKTaMH, YeM MPUPOJIHBIE 03€pa, 3 BOSHUKHOBEHHE JOMOIHUTEIBHON O0JIBIION OHOMAacCh
aKTUBHU3UPYET MUKPOOHUATIBLHOE pa3ioXKeHHUe, U, KaK CIEICTBUE, CTUMYIUpPYET 00pa3oBaHue Me-
TUIpTyTU. KpoMme Toro, necTpyKuus OpraHM4eCcKOro BEIECTBA 3aTOIIEHHBIX [10YB M PaCTUTENb-
HOT'O MOKPOBa CIIOCOOCTBYET OCBOOOXKICHUIO U MOCIEAYIOUIEMY MOCTYIIJICHUIO B BOJIOEM HaXo-
Jamielica B HUX prytu. [Ipu 3ToM ypoBeHb 351eMeHTa B caMOW BOJIE, KaK MPABUJIO, JOBOJIBHO HU-
30K [54, 70].

C TedyeHueM BpeMEHH 3aTOIUICHHOE OPraHMYECKOEe BEIIECTBO BCE B OOJIBIIEH CTENEHH pasia-
raeTcsi (MUHEpaIH3yeTcsi), OMOTTPOIYKTUBHOCTh BOJIOXPAHUIIUIIA TTaJJaeT U CPAaBHUBAETCS ¢ OHO-
IPOAYKTHUBHOCTBIO 03ep. OTHOBPEMEHHO € 3TUM crenuduyeckoe A BOAOXPAHUIUIL BEICOKOE
CoJIepKaHuEe PTYTH B PhIOE MOCTENEHHO CHUXACTCS W MPUXOIUT B "HOpMY', XapakTEepHYIO s
€CTECTBEHHBIX BOJOEMOB JAHHOTO PETrHOHA.

HccnenoBanusi KaHaJACKUX BOJOXPAHUIIUI, B TOM uucie u komiuiekca Jla-I'pann, BeisBIIN
eIie 0JIHy 0COOCHHOCTh PTYTHOM MpoOJieMbl B BOJOXPAaHMIMIIAX, HA KOTOPYIO HE 4acTo oOpa-
maroT BHUManue [37, 54, 70]. BHu3 1o T€4eHUIO OT TUIOTUH KOHIIEHTPAIUs PTYTH B PhIOE MUD-
HBIX BUJIOB (HaIllpUMep, B CUT€ U HAJIUME) B 2-3 pa3a IIPEBBILIAECT 3HAYEHUS, OTMEYAEMBbIE ISl UX
copoanyeil, oOuTarONIMX B BOAOXPAHUININIAX. BbUIO BHICKAa3aHO MPEANONIOKEHHE, YTO ATO SIBJIE-
HHUE 00yCIIOBICHO U3MEHEHHEM MHIIEBOI0 OBECHHS Y BUOB, KOTOPbIE OOBIYHO HEPHIOOSAHBIE.
Priba u3 BogOXpaHMIIUINA C BBICOKHMM COJEpXKaHUEM PTYTH, cOpachiBaeMas yepe3 IUIOTHHY B
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HUOKHUH Obed, MOKET CIIY>KUTh MUIICH ISl OOMTAIOIIUX BHU3 M0 TEUESHUIO OT IJIOTHMHBI MUPHBIX
pb16. UpesBblyaiiHO Jsierkas A00bIYa IMO3BOJSET IMOCIEIHUM CTAaTh HACTOSIIMMHU XUITHUKAMU
(Tak, BeposTHO, HaauM (Lota l0tg momonHseT cBOKO AUETY KyCKaMH KPYITHOM PbIOBI, OPyOIIeH-
Ho#t TypOunamu ['3C), mproOpeTas mpu 3ToM Oosiee BRICOKHMA Tpoduueckuid ctatyc. Kak cien-
CTBUE, COJIEp’)KaHUE PTYTH B TaKMX BHUJaX B HIDKHEM Obede MOoKeT ObITh O0Jiee BHICOKUM, YEM B
BOJIOXPaHMIHILIE.

[To Mepe ynaneHust OT IJIOTHHBI BHU3 110 TEUSHHUIO BIHUSHHUE BOJOXpAaHWIHINA OciabeBaeT, u
KOHIIEHTpallUs PTYTU B pblOe manaeT. MHoroe 37ech onpeensercs TeM, HaCKOJIbKO Boja, cOpa-
cpiBaeMas B HIDKHUH Obed, pasbaBnsieTcs B ganbHeieM mputokamu. [lpu orcyrcTBum pa3das-
JICHUS TOBBIIICHHBIE KOHLIEHTPALIMU PTYTH B pbIO€ MOTYT Ha0JII01aThCs HA MHOTHE JECSTKU KH-
JIOMETPOB BHU3 MO TEYCHUIO OT ITUIOTUHBL 10 Mepe CHIKEHUS! KOHIIGHTPAIMH PTYTH B phIOE U3
BOJIOXPaHUJIUII] COOTBETCTBYIOIIMM 00pa30M MaJaeT U €e ColepkaHue B pbiOe HUKHEro Obeda.
B HacTosiee BpeMs MOBBINIEHHBIC KOHIEHTPAMU PTYTH B pbIOE B HIDKHEM TeueHuu p. Jla-
['pann mpocnexxuBaroTcs OT TUIOTHHBI THApoy3aa Jla-I'pann-2 1o camoro ee ycThs (IpUMEPHO
120 xm). Takoe cuabHOE BIUSHUE BOJOXPAHHIUINA OOYCIOBICHO TEM, YTO MPAKTUYECKH BCS
MPOXOJAIIasi Ha 3TOM Y4acTKe BOJIa BBITEKAET M3 BOJOXPAHWINIIA, HE pa30aBissiCh MPUTOKAMU
[37]. [loBBIlIEHHOE COZlEpKaHUE PTYTH OTMEUEHO U B phiOe, obuTaromie B p. Uepuniur HIDKE 03.
Cayrepua-Munnan-Jleiik. bonee Toro, u 1y1st BOJoeMOB ceBepHOl MaHUTOOBI, BIUSHHE PACIIONO-
JKEHHBIX BBIIIE MO TEYEHHUIO BOJAOXPAHWIMIL WM 03€p C MOJHATHIM YPOBHEM Ha COJEpIKaHUE
PTYTH B pblO€ pEeKH, HO U APYTUX PACHOJIOKEHHBIX HUXKE MO TEUEHHUIO BOJOEMOB MOXKET OBIThH
CTAaTUCTUYECKU IOCTOBEPHBIM [S57].

BriepBrie 310 siBiaeHHE ObUIO OOHAPYKEHO, BEPOSITHO, B HIDKHEM Obede BOJAOXpaHWIHINA
CmoiByza, noctpoeHHoro B 1972 r. na p. Yepuwn (mpoext Yepunmn-doiic, Jlabpamop). Yepes
6 JeT mocye ero 3amoJIHEHUs MOBBIIIEHHbIE KOHIEHTPALUKA PTYTH B XUIIHBIX BUAAX PbIO MpoO-
CIeXHUBANUCH HA paccTosSHUM B 300 KM OT IUIOTHHBI, MTPaBJa, 3HAYMMO CHUXAsCh MO Mepe Mpo-
JIBOKEHUSI BHU3 MO TeyeHUio (Tadu. 2.4). Uepes 16 neT B cure Bcel peKH COACPKAHUE PTYTH
BEPHYJIOCH K "HOpMe" (3HAUCHUSAM, IPUCYIIIUM OOUTATEISIM MIPUPOIHBIX 03€p JAHHOTO PETU-

Tabanua 2.4

IpoCTPaHCTBEHHO-BPEMEHHAS 3BOMIOLMS COAEPXKAKMS PTYTH ¥ phile,
o0MTaIWIEH B P. Hepunan uuxe sopoxpaumnmnuia CMosusyn,
Jabpanop, mMr/xr [37)

1978 1. 1987 r.
Rug mm?‘x:r (6 ner nocae {16 sier nocne Mpupoatbic osepa
X 38MIO/THEHMS ) 3anoJIHeH HA)
Cur (Coregonus 0 032 0,20 0,16
clupeaformis) 3 1,01 0,23 0,16
400 MM 109 1,01 0,24 0,16
205 0,32 0,22 0,16
289 — 0,19 0,16
Ilyxa (Esox 0 1,00 1,00 0,37
lucius) .3 1,86 — 0,37
700 MM 109 1,55 0,96 0,37
' 205 0,99 0,38 0,37
289 0,45 0,34 0,37

¥
Bogoxpanunmue Cmonnnyn
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OHA), OJTHAKO Y IIIYKU OHO MO-TIPEKHEMY OIyTUMO MOBHIIIEHHOE BILIOTH A0 200 KM OT MJIOTHUHBI.
Bunumo, Bo3BpalieHe K MpeKkHEMY YPOBHIO 3aHUMAET B HIYKHEM Obede MPUMEPHO CTOJIBKO K€
BPEMEHHU, CKOJILKO U B CAMOM BOJOXPaHUIMIIIE.

OTMeTuM, 4TO Ha TEPpPUTOpHH KoMmIuiekca Ja-I"pany, kak BOpouyeM U BO BCEX JIPYTrUX BOJO-
XPaHUIUIIAX MUpa, PTYTHas TpobdiieMa CBOAUTCS TONbKO K pride. Coaep:kaHue PTYTH B BOJE
HaxoauTcst Ha (OHOBOM ypPOBHE, 3TO e THUIIMYHO U JUIsl JOHHBIX OTJIOkKeHHH. Bona 31ech nepe-
HOCHT PTYTh U3 3aTOIJICHHBIX TIOYB U PACTUTEIHHOCTH K TUIPOOMOHTAaM 0€3 3aMETHOTO U3MEHe-
HUS KOHIIEHTpAIuu B Hel camoi. [103ToMy BECh SKOJIOTHUECKHI PUCK CBSI3aH TOJIBKO C IMOTPEO-
JICHHEM PBIOBI B MUY MECTHBIM HACETICHUEM.

B nporpammy uccnenoBannii komruiekca Jla-I'pana BXOAUT MOHUTOPHUHT COACPKAHUS PTYTH
B BOJIOCaX (MHAMKATOP PTYTHOM HArpy3KH Ha OPraHW3M) KOPEHHOTO HACETICHHUS, POKHUBAOIIIETO
Ha Tepputopuu 3anuBa Jxeimc (nuaeins! miemenu kpu). B 1977 r. y 30% Bcex oOcnenoBan-
HBIX JTUI] OBLTM OTMEUYEHBI 3HAUYCHUS, MMPEBBIMIAIONTNE CYUTAIOIIUNACS MUPOBBIM (DOHOM YPOBEHb.
B 1984 r. sta nonsa cocraBuna yxe 64%. [lpunsareiMu Mepamu (T1aBHBIMH M3 KOTOPBIX ObLIN
pa3paboTKa U BHEAPEHUE PEKOMEH AN 10 BUIOBOMY COCTaBY MOTPEOIIEMON B MUIILY PHIOBI) K
1986 1. comeprkaHue AIEMEHTa B BOJIOCAX KUTEJICH TEPPUTOPHUH BIUSHUS KOMILJIEKCAa OBIJIO BO3-
BpaIIeHO HA YPOBEHb, OTMEUCHHBIN NEpe]l HauaJloM 3aMOJIHEHUsT BogoXpaHnwiuil. OIHAKO y OT-
JIeTBHBIX JIUIL B 1986 T. MO-TIpeKHEMY PETUCTPUPOBATIUCH 00JIee BHICOKHE KOHIIEHTPAIIUN PTYTH
B BoJiocax, 4eM B 70-x rr. [54]. OcoGenno Bricokue KoHIeHTpauuu (10-30 mMr/kr) xapakTepHbI
JUIsl KOPEHHBIX JKUTEJeH, 3aHMMAIOIIUXCSl MPOMBICIOM 3Beped U pblO, U, KaK CIeACTBHE, IO-
TPEONSIOUMX B MUITY OOJBIINE KOTHMYECTBA PHIOKI [55]. DBOMIONUS cofepKaHUs PTYTH B BOJIO-
cax JKHTeJIel OJTHOTO U3 TIOCENKOB KpH, UncacuOu, mprBeneHa Ha puc. 2.3.

NHTepecHO OTMETUTbh, UYTO AKTHUBHAS JEATEIBbHOCTh CpPEIUd KOPEHHOTO HACEJICHUSI 30HbI
BIUSHUS KoMIulekca Jla-I'paHn mo pa3bsCHEHHIO HEOOXOIMMOCTH MPHUAEPKHUBATHCS pa3pado-
TaHHBIX PEKOMEHJAINI 0 MOTPEOJICHNIO PBIOKI MPUBETa K TOMY, YTO B JIaHHOHM 30HE CpeaHee
coJiepKaHue PTYTH B Bojiocax xuteneit B 1986-1987 rr. crano Huxe (mpuMepHO B 2 pasa), 4eM y
JKUTENIEN COCEAHUX TeppUTOpUi [55]. DTO CBA3aHO € TEM, UTO Ja)ke B €CTECTBEHHBIX BOJOEMAxX
KBeOeka xumiHble BUIBI PHIO CONEpKaT 3HAUMTENbHBIE KOJIMUYECTBA PTYTH, MPEBBIIIAIONINE Xa-
paKTepHbIE AJI1 MUPHBIX PBIO U3 BOJOXpaHUIUI KoMmIuiekca Jla-I'pann 3Hauenus. B nannoii cu-
Tyalyl perjiaMEHTHPOBAHHOE TOTpeOIeHUE PBHIOBI M3 BOJOXPAHIIIMIL Ooyiee Oe30macHO, YeM
CBOOOTHOE M3 €CTECTBEHHBIX BOJJOEMOB.

) Gonee 30 Mr/Kr
B Gonee 60 mr/xr

S - N WM N

1984 1985 1986

Puc. 2.3. Jlons nvu B noc. Uncacubu ¢ BbICOKMM
CCEPXAHUEM PTYTIs R Boaocax, % [54]
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Cnyx06a 31paBOOXpaHEHHS U COIMAILHOTO OOeCleYeHHs] WHACUIICB TUIEMEHU KpU 3aJIhBa
Jlxeiimc (the Cree Board of Health and Social Services of JamepBayadorana creruanb-
HYIO IIporpamMmy 10 MOHUTOPHHIY PTYTHOM Harpy3ku Ha MecTHOe HaceneHue. [IpoBeneHHoe B
1987 r. B 6 mocesnkax, a B 1988 T. yxe Bo Bcex 9 moceynkax TeppUTOPUU KPU U OXBATUBILEE MPU-
mepHo 70% Bcero HacesneHus o0caeI0BaHUE MOKa3ano, uTo cBbIme 90% >KUTeneil HCIBITHIBAIOT
PTYTHYIO HAarpy3Ky, pu KOTOPOW PUCK MOPaKEHUS IEHTPATHHON HEPBHOW CHCTEMBI (OCHOBHOM
"MureHn" BO3JEHCTBUS aIKUIPTYTHBIX COSAMHEHUN, B TOM 4YHclie MeTWwiIpTyTu [13]) monHo-
CTBIO UCKIIIOUEH. Y JIMII 3TOM TPYIIBI COAepKaHUE PTYTHU B BOJIOCAX HUKE MPEIEIHHOIO YPOBHS
yrpo3bl HelpoTokcuueckoro Bo3aeicTsus (30 Mr/kr st skeHIuH ctapiie 40 IeT U MyX4uH, 9
MTI/KT JJIs )KEHIIMH JIeTOPOJHOI0 BO3pacTa; BTOpasi BEIMUMHA HUXKE NEPBON B CHIIy 0COOOH ysI3-
BUMOCTH IO/ K JAEHCTBUIO MeTWIpTyTH). [IpumepHo 5% oO0cCnenoBaHHBIX HAXOAUTCS B 30HE
HeOospmoro BepositHOro pucka (30-60 mr/kr misa skeHmuH crapiie 40 jgeT U MyxduH, 9-15
MT/KT Ui JKeHIIUH JAeTOpoaHOoro Bo3pacrta). M tonbko y 1% oOHapyKeHO Takoe cojlep:KaHue
PTYTH B BOJIOCAX, MPU KOTOPOM PHUCK MOPaKEHHUS IIEHTPATbHONW HEPBHOM CHCTEMBbI 3HAaYUTEIIECH.
Kak mpaBuiio, 311 M014 MPUHAJIEKAT K KATETOPUH OXOTHUKOB M PHIOOJIOBOB, BEIYIIUX TPaIH -
[IMOHHBIN 00pa3 KU3HMU.

[To Muenuto 3xcnepToB CayXObI 3IpaBOOXPAHEHHUS U COIMAIILHOTO OOeCTIeueHUs] NHICHIICB
Kpu 3anuBa J[xeiMc, MpOBOJUBIINX JIaHHOE UCCIIEJOBAHHE, B HACTOAIIEE BPEMS perjaMeHTH-
pyemoe moTpediieHrne phIObl U3 BOJOEMOB OCHOBHOW MAacCOW MECTHBIX JKUTEIEH ITOW TeppuTo-
puu (B TOM uncie U komiuiekca Jla-I'pana) He mpeacTaBiseT peadbHON yrpo3bl IS 310POBbs
[60].

Takum 00pa3om, UIsi KOHTPOJISI 32 CUTYyaIMel Ha TeppUTOpuH Komruiekca Jla-I'pann Bmosne
JIOCTaTOYHBIM SIBUJIOCH MCIOJIb30BaHUE CIICIUATBHO pa3paboTaHHBIX PEKOMEHIAINH: yrnoTpeo-
JICHHE B MUIIY PBHIOBI TOJBKO OTIENIbHBIX BUJOB WJIM OMpPENEICHHBIX pa3MepoB. s 3Toro ectb
BCE BO3MOXXHOCTH - )K€ B BOJJOXPAHMIIUIIAX COJAEPKaHUE PTYTH B PhIO€ MUPHBIX BUOB 3adac-
TYIO HUXKE, YEM Y XHUIIIHUKOB M3 €CTECTBEHHBIX BoJgoeMoB. Ha Tepputopun 3anusa JxeitMc pas-
paboTka TakMx pPEeKOMEHJIAIMi BO3JIOKEHAa Ha CHeluanbHblii komuter (James Bay Mercury
Committed, B QyHKIHK KOTOPOTO BXOJAT TAKKE OCYIIECTBICHHE MPOTPaMMbl MOHHTOPHHTA
CoJIepKaHus PTYTH B pbiOe, U, B O0jiee NIMPOKOM aCTeKTe, U3ydeHrne npodiaeM (MEIUITMHCKUX,
KYJIbTYPHO-COIIMOJIOTHYECKUX U SKOJIOTUYECKUX ), OOYCIOBICHHBIX HAIMYHEM JAHHOTO 3JEMEH-
Ta B OKpYXarolen cpeze 3anuBa J[xeiiMc. ITOT KOMUTET, 00IaaloNil COOCTBEHHBIM OIOJKe-
TOM M IIUPOKUMH MOJHOMOYHUSMHU, UTPAET BAXKHYIO POJIb B Pa3yMHOM C SKOJIOTHYECKON TOYKH
3peHUsi OCBOCHUU JAHHON O0TraToi THIPOIHEPTETHUECKUMH PECYPCAMU TEPPUTOPHUH.

2.3. CkanauHaBus

[IBenus u OUHASHANUS TaKXKe SBISIOTCS TEMU CTPaHAMH, TJE MO PSAY MPUYNH aKTUBHO H3y4a-
IOT TIPOIIECCHI MUTPAIMH PTYTH B OKPYKAIOMICH Cpelle M SKOJIOTUYECKHE TOCIICICTBUS €€ MPH-
CyTCTBUS B Bojoemax. OIUH M3 BaXHEHIIUX OOBEKTOB ITHX HCCIEAOBAHUN - (PUHCKHUE BOJIO-
xpanmwma. OHE UMEIOT CBOIO crienn(UKy, 00yCIOBICHHYIO 3HAYNTEIHHBIM BIMSHUEM 3aTOT-
JICHHBIX TIOYB Ha KayecTBO BOJbI. Kak mpaBwiio, 3T0 HEOOBIIINE MO TUIOMIAIA MEITKHE BOJIOEMBI
C CHJIBHO PETYJIHPYEMbIM YPOBHEM, HAKATUTMBAIOIIME BOAY B BECCHHE-JICTHUN TIEPUON U COpachI-
Balolye €€ OOMBIINYI0 YacTh B oceHHe-3uMHuN. MHpopmarmst o 20 Takux BOAOXPAHUIUINAX U3
40, cozpannbix B ®unnsaaauu ¢ 50-X rT., IpeAcTaBieHa B padore [94]. Ix Bo3pacT Ha MOMEHT
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uccnenoBanus (1983 r.) uamensuics ot 3 no 13 net, momans - ot 1 10 417 KM (TONBKO y BYX
13 HUX oHa Oosbmre 30 KMZ), o6beM - ot 0,004 10 2,063 kM (Tonmpko y nByx oH Oombie 0,15
KM3), cpenusis rryouHa - ot 1,4 10 6,3 M, nepuoj BojgooOMeHa - oT 4 10 710 qHeil.

Bopoxpanunuina oTIWYaroTcs OT MPUPOIHBIX 03€p OOJIBUINM KOJIMYECTBOM PACTBOPEHHBIX B
BOJIC OPTaHUYECKUX BEIIECTB, HU3KUM COJCPKAHHEM KHUCIOPOJa B THUMOJMMHHOHE U HU3KUMU
sHageHusMu PH (5,0-6,7). DT0 B onpeaeeHHOW Mepe OTpakaeT COCTaB IOYB, ITOJBEPTIIHXCS
3aTOIUICHUIO M COZEpXKAIIUX OONBIIOE KOTUYECTBO TYMHHOBBIX BEIIECTB. B cBoeli OCHOBHOM
Macce OHU MpeacTaBieHbl TopdsHukaMu (okoio 90% ot Beelt ruiomanm).

PesynbTarhl HcciaenoBaHUM MOKa3alid, YTO KOHIEHTPALMsS PTYTH B MBINICYHOW TKAaHU PHIO
MaKcHMalbHa B HEJJaBHO CO3JJaHHBIX BOJOXPAHWIUIIAX U MUHUMaJIbHA B O0Jiee cTapbiX. Y HIyKH
(Esox lucius L), mvanbosiee THIMYHOTO MPEICTABUTENS PHIOOSIHBIX BHIOB CKAHIWHABCKUX BO-
JIOEMOB, TIpeensl n3MeHeHn coctaBisiu 0,3-2,1 Mr/kr, apyrue pacnpocTpaHEHHBIE BHIBI CO-
JEpKaIu PTYTh B MEHBIIMX KOHIEHTparusax. Cratuctudeckas o0paboTka pe3ylnbTaToB U3Mepe-
HUW PTYTH B PbIOE (CTaHIAPT - IIyKa BECOM B | KT) MO3BOJIMIIa YCTAHOBUTH PETPECCUOHHBIC CO-
OTHOIICHUS MEXKIY €€ COJIep)KaHUeM U HEKOTOPhIMH TMapaMeTpaMu BoJoeMoB. OKa3alioch, 4To B
HauOObIIIEeN CTETIEHH KOHIIEHTPAIUsl PTYTH KOPPENIUPYET C BO3PACTOM BOAOXpaHUIIMINA (B JIO-
rapudMuyueckoil mkasie), a TaKkKe CoJep>KaHueM PaCTBOPEHHBIX OPraHUYECKUX BEIIECTB B BOJIC
(mo mepmanranaTHoil okucisgeMmoctH). [lo Mepe yBenuueHHs Bo3pacTa BOJIOEMa COJEp>KaHUE
pTyTH B pbiOe majgaer, npumepHo B 2 pasa yepe3 10-15 ner (puc. 2.4). Bpems Beixona Ha ypo-
BEHb MIPUPOJHBIX BOJJOEMOB OL[EHUBAETCS MPUOIU3UTENbHO B 20 JIET, YTO COMOCTAaBUMO C CEBEP-
HBIMH KaHAICKIMH BOJIOXPAHWIHIIAMU, HO OOJIbIIIE U3BECTHBIX 3HAUCHUH I OMUCAHHBIX B JIH-
tepatype Bogoxpanuaui CIIIA. [Ipu oguHakoBoM Bo3pacte 60jee BICOKUE KOHIIEHTPAIUU OT-
MEYarTCs B pblOe U3 BOJOEMOB, OTIMYAIOIIUXCS 00Jiee BHICOKMM 3HAUYCHHUEM MEpMaHTaHATHON
OKHCIISIEMOCTH BOABI [91].
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ComnocTaBineHue UCKYCCTBEHHBIX U €CTECTBEHHBIX BOJIOEMOB [95] moka3zaino, uyTto Hambosee
BBICOKME KOHIICHTPAIMU PTYTH XapaKTEPHBI ISl OPTaHU3MOB, OOUTAIOIINX B BOJOXPAHHIIUINAX.
Pa3nuiia B kauecTBe BOJ ATHX ABYX TUIIOB BOJOEMOB OTPAXKAETCS B PA3HOM COJIEP>KaHUU PTYTH B
3BEHBSIX MUIIEBBIX IEMNEH, MPOSBISSACH HE TOJIBKO Y XHIIHBIX MPEICTABHTENCH HXTHO(DAYHBI
(puc. 2.5), HO U B YEIOBEYECKUX COOOIIECTBAX, HACEISIOMMX UX Oepera. McciaenoBaHus BBISBU-
T OTJIMYHS B COJICPIKaHUM PTYTH B BOJIOCAX YKUTEJEH MPUOPEKHBIX palOHOB MOJOIBIX BOO-
xpaHnununi (B cpeaHeM 4,9 MI/KT) U €CTECTBEHHBIX BOJ0eMOB (B cpeanem 1,6 mr/kr) [63]. [Ipu
ATOM MaKCHMallbHbIe KOHIEHTparuu (1o 30 Mr/Kr) XapakTepHBI JJIsl JIUI CPETHETO0 BO3pacTa,
MPOXKUBAIONINX MO OeperaM BOJOXPAHWIUIL U YIOTPEOIAIOMUX B MUILY OOJBIIOE KOITUIECTBO
peI0BI. Kak y)ke 0TMedanock B MpeAbIIyIIeH T1aBe, M0 TAaKUM MOKa3aTess M 3THUX JTF0JICH MOKHO
OTHECTH K TPYIIIE OMPEEICHHOTO PUCKa, KOTOPHII 0COOCHHO BEJMK /IS KEHIIUH He cTapiie 40
net. [TockonapKy OONBIIMHCTBO BOgOXpaHWUN] OUHISHANNA aKTHBHO WCIIOJIB3YeTCsl B peKpea-
[IUOHHBIX ENSIX U JJIT KOMMEPUYECKOTO JIOBa PBIOBI, TO M PTYTHasi 00CTaHOBKA B HUX HE MOXKET
HE MMPHUBJIEKATh CAMOTO MPUCTATHHOTO BHUMAaHUSI.

B ¢unHCKHX BOogoXpaHUIUIIAX, KaK U BogoxpaHuwinimax CeBepHoii AMEPUKHU, HE OTMEUYACTCS
KOPPEISIHS MEXTy COJIEpKAaHHEM PTYTH B pbiOe M 3aTOIUICHHBIX mouBax [94]. KoHmeHTparus
AJIEMEHTAa B TMOYBaX PalilOHOB OMUCAHHBIX BOJOXPAHUIIUIN MPUMEPHO OJAMHAKOBA M COCTaBISET
0,1-0,3 Mr/Kr, 9TO COOTBETCTBYET KJIAPKY MJIM HECKOJIBKO BhIMIE ero. OHAKO CopepKaHNue PTYTH
B pbIO€ TOBOJLHO TECHO CBSI3aHO C THIIOM 3aTOIJICHHBIX MOYB. J[JIs psiga BOAOXPAHUIIMIL, 30HBI
3aTOIJICHUSI KOTOPBIX TPEACTABISIFOT JOHHBIC OTJIOKEHUS MPEXKHHUX 03€p, XapaKTepHBI HU3KHUE
KOHI[EHTPALUU PTYTH, JaXKe B YCIOBHUSIX BBICOKOTO COJIEPIKAaHUS PACTBOPEHHBIX OPTraHMYECKHX
BemiecTB. To ke camMoe OTMeYaeTcss | JUISl BOJAOEMOB, YPOBEHb KOTOPHIX OBUI MOHMKEH He-
CKOJIBKO JISCATHIICTUH Ha3aj, a MOTOM BHOBb MOJHSAT: TAKOE 3aTOIJICHHE HE MPHUBOIUT K POCTY
COJIepKaHUs PTYTH B pbIOe. 371eCh POCIEKUBACTCS TIOJTHAS aHAJIOTHSI C CUTYaIlMel B 30HE pea-
nu3anuu npoekta "Yepuni-HenbcoH", Tie eCTECTBEHHBIE JOHHBIE OTIOXKEHUS 03€p M y4acTKH,
CTaBIIIKE THOM BCJICIICTBHE ITOJHATHUS YPOBHS 03€p, CTOJIb e YETKO MU PEpEeHITPYIOTCS IO CO-
JepKaHUIo PTYTU B peide [49].
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B HacTosmiee BpemMst HET COMHEHUH, YTO MPUYMHON MOBBIIIEHHOTO COACPIKAHUS PTYTH B PhI-
0e (UHCKHUX BOJOXPAHWJIUII SBJISETCS €€ MOCTYIUIEHHE U3 3aTOIUIEHHBIX MOYB. JTO MOATBEP-
1aeTcst U 1a00paTOPHBIMH UCCIICOBAHUSAMH I10 3aTOIUIEHUIO 00pa3uoB noyB [91, 94]. Konuue-
CTBO PTYTH BO BCEH phIOE TI0O0T0 BOJOXPAHUIIUIIA COCTABIISET OYCHbh HEOOBIIYIO YacTh (MEHEe
1%) obmiero 3amaca pTyTd B HOBEPXHOCTHOM CJO€ 3aTOIUICHHBIX IOYB, IO3TOMY IOCIIEAHUE
MPEJICTABISAIOT COOOM TMTaHTCKUM pe3epByap, CIOCOOHBIN MU OMpeIeICHHBIX YCIOBHUIX A0CTa-
TOYHO JIOJITO CIYHTh UCTOYHUKOM PTYTHOTO 3arps3HeHus pblObl. Ilpu sTom B camoiil Boge ot-
MEYal0TCsl TOCTATOYHO HU3KHE KOHLEHTPALUU, KaK MpaBuio, MeHee 10 HI/J (JUIIb B OTAEIBHBIX
ciyyasx g0 50 Hr/m).

UpesBblYaiiHO Ba)KHYIO POJIb B MOCTYIUICHUHM PTYTH U3 3aTOIJICHHBIX MOYB B BOJY UIPArOT
pacTBOpeHHBIE OpraHnveckue BeniecTBa. Koppensus Mexay KOHLEHTpaluel pTyTH B BOAE U
BEJIMUMHOMN NepMaHTaHATHON OKHUCJIIEMOCTH Oblla OTUETJIMBO BBISIBJICHA KakK B J1a0OpaTOPHBIX,
TaK ¥ B HATYPHBIX HUCCIIEIOBAaHUAX. DTO CBSI3aHO C BHICOKOI CITOCOOHOCTBIO PTYTH 00Pa30BbIBATh
Ype3BhIYAITHO YCTOWYMBBIE KOMIUIEKCHI C TYMYCOBBIMU (TYMHUHOBBIMU) BellleCTBaMH (Kak IpaBH-
710, QPyJIbBOMIIM TYMUHOBBIMH KHCJIOTaMH). DTH BEIIECTBA, IOCTYIAOIINE B BOAY C 3aTOMJICHHBIX
MOYB WJIM CO BCETO BOJIOCOOpHOTO OacceitHa, 3(h(PeKTUBHO COMCUCTBYIOT U3BICYCHUIO PTYTH U3
J0Xa B (PMHCKUX MEJIKOBOJHBIX BOJOXpaHWIMIIAX. Bumumo, 3aech AeHCTBYIOT J1Ba (akTopa.
Bo-nepBbIX, B TOYBEHHOM cll0€ PTYTh 3()PEKTUBHO CBSI3aHA C TYMYCOM, aKKyMYJIHPYsCh B BepX-
HeM cioe. [locrne 3anonHeHuss BOJOXPaHMWIKIL B BOAY MOCTYMHAeT OOJIbIIOe KOJIUYECTBO TyMYCO-
BBIX BEIECTB, "yBiIeKaromux" 3a co00il U pTyTh. Bo-BTOpPHIX, XOpo1I0 u3BeCcTHO [9], uyTO B MpHU-
CYTCTBUU (YIBBOKHCIOT PAaCTBOPHUMOCTh MHOTHX COEJMHEHUH pTyTH Bo3pactaeT. [loatomy c
Oo0LIMX TMO3ULMNA CIeAyeT 0XKHAaTh MOBBIILIEHHOW NECOpPOIMH PTYTH JOHHBIMHU OTJIOKEHUSMU
IPU BBICOKMX KOHIIGHTPALMAX I'YMHHOBBIX BELIECTB B BoJe. B ()MHCKUX BOIOXpaHWIMIIAX 3TU
BElIeCTBa PUCYTCTBYIOT, KaK YK€ MOJYepKUBAJIOCh, B JOCTATOUHOM KOJIMYECTBE, IPUIaBas BO-
JI€ XapaKTEpHBII TEMHBIH 1BeT [76].

[ToBbiIeHHONW OMOAOCTYIHOCTH PTYTH B BOAOXpaHUIuIIax OUHISHINN TakKe CIOCOOCTBY-
IOT OTHOCHUTENBbHO HU3KME 3HaueHus PH Boxer (5,0-6,7). 3auacTyio 3TOT (pakTop CTaHOBUTCS Ja-
&Ke 0oJiee BaKHBIM, YEM BO3PACT BOJIOEMA B HEKOTOPBIX JOCTATOYHO CTapbIX BOIAOXPAHUIIHILAX
(BrpoYeM U B €CTECTBEHHBIX BOJOEMAX) C HU3KUMH 3HAUCHUSIMUA PH BO/IBI OTMEYAIOTCS BOCOKHE
COJIEpXKaHUs PTYTH B pblOe. ITO 00CTOATETHCTBO OTPAXKAET JOCTATOYHO OOIIHH IS TSKETBIX
METaJUI0B (PEHOMEH CYIECTBEHHOTO YBEIMUEHUs OMOIOCTYITIHOCTH B OoJiee KMCIOW BOAHOM cpe-
ne [40]. PTyTp HE HCKITIOUEHHE W3 3TOTO MPABHJIA, U COBPEMEHHOE TIOBBIIIICHUE €€ COACPIKAHUS B
pbIOE OYEHb MHOTUX 03€p BO BCEM MHpE SIBISIETCS OJHUM U3 CICACTBUHN BBIMAJCHHUS KUCIOTHBIX
OCaJIKOB Ha MX aKBaTOPHHU M BOJOCOOpHBIE OacceiHsl [27].

C npyroii cTOpOHbI, B HEKOTOPBHIX HEJIABHO 3aMOJHEHHBIX BOAOXpaHWIUINAX DUHISHINU
YPOBEHb PTYTH B PbIOE JOBOJIBHO HU30K, UTO CBA3BIBAIOT C OTHOCUTEILHO BHICOKMMH 3HAYCHHUSI-
Mu PH, a Taxke ¢ 60JbII0 MYTHOCTBIO BOJBI [94]. UacTHIlbl B3BEIICHHOTO BEIIECTBA 3a4acTYIO
BBICTYIIAIOT B POJIM CBOCOOPa3HBIX "MOBYIIEK" PTYTH, COPOHMpPYS €€ W3 BOJBI U OCAXKIas MpH ce-
muMmeHTanuu. Ocobas posb 37eCh MPUHAIIICKUT TIMHUCTHIM YacTHIiaM. OHU MOTYT CIYXUTh H
HEHTPaMU KOAaryJsiUK JJisl CBSI3aHHOTO CO PTYThIO OpPraHMYECKOIro BEIECTBa, YTO TaKXkKe Ipe-
MSATCTBYET aKTUBHOMY IIPOTEKAHUIO OMOAKKyMYJISILIUU METaJljIa.

BaxxapiM (hakTOpOM, BIMSIONIMM Ha MOCTYIUIEHHWE PTYTHU U3 3aTOIUICHHBIX MOYB B BOJOXpa-
Hmma OUHISHINY, SBISETCS CE30HHOE peryaupoBaHue UX ypoBHed [95]. Bo-mepBbix, 3TO
BBI3bIBACT SPO3HI0 OEperoBoil JTMHUH, YTO CIOCOOCTBYET YCUJICHHUIO MOCTYIJICHHUS B BOJY Opra-
HUYECKOT0 MaTepuaia U3 JOHHBIX OTJIOKEHHH M 1mouB. Bo-BTOpBIX, 4TO Gojiee HETPUBUAIBHO,
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naJicHue YPOBHS BOJIbI 3UMOH, KOT/Ia BOJJOEM TOKPHIT JIbIOM, TIPUBOANT B IEHCTBUE CBOEOOpa3-
HBI MexaHu3M '"mpecca’: OCTaBIIUICS MPU OTCTYIUICHUH BOJBI BOJIW3HM OEPETrOBOM JIMHHUU JIE
CBOCH TSHKECTHIO BBIJABIMBACT B BOJIOEM O0OTaIllEHHBIE TYMHHOBBIMH BEIIECTBAMU (2 Clie0Ba-
TETFHO W PTYTHIO) TIOPOBBIE BOJIBI JOHHBIX OTIOXKEHHH. DPPEKTHBHOCTH TAaKOTO MEXaHU3Ma
ObLTa JI0Ka3aHa B CHEIHMAIBLHO MOCTABICHHBIX JIA0OPATOPHBIX dKcIepuMenTax [94]. U ondars xe,
3TOT (akTop, KaKk U MHOTHE ApPYyrue, Haubojee akKTUBHO MPOSBISIET ceOsl B MEepPBbIE TOJbI CyIIe-
CTBOBaHMS BOJIOEMOB.

Jns puHCKUX uccienoBarenei, CTporo roBopsi, BOIPOC O MEXaHU3MaxX METUIMPOBAHUS PTY-
TH B BOJIOXPAHHWIUIIAX CTPaHbl OCTACTCA OTKPHITHIM. XOTS B IIEJIOM OHU CKJIOHSIOTCS K Tpajau-
UOHHOW KOHIIETIIIMY MUKPOOUAIBLHOTO METHUIIMPOBAHUS, IPOUCXOASAIIETO MPEUMYILECTBEHHO B
JIOHHBIX OTJIOXKEHUSX, MPSAMBIX JOKA3aTEIbCTB TOTO OHU He moyumin. OKOHYaTeNbHO HE yCTa-
HOBJIEHO, IPOTEKAET JIU OHO OMOTHMYECKHM IyTeM; HEU3BECTHO, MPOUCXOAUT JIU OHO B 3aTOII-
JICHHBIX MOYBaX WM YK€ B CaMOW BOJHOM TOJIIE B MPUCYTCTBUU OOJNBIINX KOTUYECTB Ty-
MUHOBBIX BellecTB. To, 4TO MocieaHee MOXKET UMETh MECTO, IMOKa3bIBAET P IKCIEPUMEH-
TalbHBIX Pa0OT, BBHIMOJHEHHBIX, OJJHAKO, MIPU KOHLEHTPAIUAX PTYTH, MPEBBIIIAIONIUX MPU-
ponusie [4, 71].

Jlannsie [28] 0 3HAYMMOM MPUCYTCTBUU METHJIPTYTH B JI0XKIEBOM BOJE M CHEre TpeOyroT ca-
MOTO MPHUCTAILHOTO BHUMAHUS U K 3TOMY BO3MOXXHOMY MCTOYHUKY. {7151 HEOOIBIINX BOJOEMOB
aTMocdepHbIe 0caIKi MOTYT JaBaTh CYIIECTBEHHBIHN BKJIal B OFOKET PTYTH.

TakuM 00pa3oM, MOBBHIIICHHBIE COJACPKAHUS PTYTH B PHIOE XapaKTEPHBI U JJI BOJOXPAHH-
i Gunngaauu. Hanbonee oTIMYarOTCS B 3TOM acleKTe HEJaBHO CO3/IaHHBIE CPAaBHUTEIHHO
HeOOJIbIIINE BOJOXPAHUIHUINA C BBICOKUM COJACPKAHHEM T'YMHHOBBIX BEIIECTB B BOJIC U 3HAYHU-
TEIBLHOM Cce30HHOM cpaboTkoi. Kak 1 Ha ceBepoaMepUKaHCKOM KOHTUHEHTE, UCTOYHUKOM PTYTH
B pbIOE SIBISIOTCS 3aTOIUICHHBIC TTOYBKI. J[aHHBIE TaOOPATOPHBIX U MOJEBBIX MUCCIEAOBAHUN TIO-
Ka3bIBAIOT, YTO B TUIMUYHBIX JIJs BOAOXpaHUIUIl OUHISHINN QU3HKO-XUMUYECKHX U Ouoreo-
XUMHUYECKHX YCIOBUSX O0Jiee OIaronpusTHOM IS MOCTYIJICHHS PTYTH U3 JOHHBIX OTJIOXKECHUU B
BOJy SIBJISIETCSl aHadpoOHass oOctaHoBKa [95]. Bo3MOkHO, 4TO 3TO CBSI3aHO C OTMEUYCHHOW ISt
3aTpOHYTHIX MpoekToM "Uepummi-Henbcon" BogoeMoB mpoB. ManuTo6a TeHACHIMEH yBelude-
HUS CKOPOCTH METHUJIMPOBAHMS PTYTH B YCIOBUAX AePHUIIATA KHCIOpoaa [S2].

HccnenoBanus B OuHiIsHIUY, Te PTYTHas npobiema, kak u B cocenneil LlBenuu [45, 46],
MPUHsIa 3HAYUTEIbHBIE pa3Mephl, HHTEHCUBHO MpojoipkatoTcs. HanmonaneHoil ciyx00it 31pa-
BooxpaHeHuss OUHIISHIUY BBEICH PsJl aIMUHUCTPATUBHBIX MEP: PEKOMEHIOBAHbI OTpaHUYCHUS
Ha MOTpeOJIeHre B MUIIY PhIObI U3 TeX BOJOXPAHWIUII, TJ€ CpelHEe COIepKaHUe PTYTU MPEBbI-
mraet 0,5 MI/KT ¥ BBeJIeH TIOJHBIN 3aIpeT Ha MPOJIaxy PhIOBI U3 BOJOXPAHUIIHIL C COIEPKaHUEM
o6onpime 1 mr/kr [94]. EcrecTBeHHO, UTO Takas MOJUTHKA TpeOyeT OMpeneNIeHHBIX PacXo0B,
CBSI3aHHBIX C OpraHU3aIMell CeTH TIIATeTLHOTO MOHUTOPHHTA.

OnpIT U3ydeHus: pTyTHOM MpobieMbl B BojoeMax OUHISIHINN TOKAa3bIBACT, YTO MPU MPOEK-
TUPOBAHUHU JTFOOOTO BOAOXPAHUIIUINA HEOOXOIMMO MPUHUMATh BO BHUMAHHE BO3MOXHOCTH TO-
ro, 4To o0OuTaronas B HeM pblda OyAeT HeNpUroaHa Ui UCIOJIb30BaHUs B MMUILY B TEUCHUE He-
CKOJIBKHUX JIET, a TO U JeCATHIeTUH. Buaumo, npu THareapHOM IUTAaHUPOBAHUY Ha OCHOBE Mpe-
BapHUTENbHBIX MCCIEAOBAHUNA MOKHO BBHIOpATh BapUaHT, CTIIAXKUBAIOLIUN OCTPOTY U COKpAIIao-
WA MTPOIOJKUTENLHOCTD 0KHIaeMOM pTyTHOM npobiemsl [95].
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2.4. Ipyrue crpanbl

CoBceM HEaBHO B HAYYHOH JUTEpaType MOSBUINCH COOOIIEHUS O TOBBIIIICHHOM COJIEp:KaHUU
PTYTH B BOJOXPAaHMUJIUINAX JPYIHX CTpaH. EcTecTBEHHO, UTO 3TOT (peHOMEH He MOI 0OOMTH Ta-
KHX JIUIEPOB B 00JaCTH TUAPOCTPOUTENHCTBA, Kak bpa3unus u HeKOTOpbie pecryOIuKu ObIBIIIe-
ro CCCP. [pyroe aemno, 4To Mo psiay MPUYMH O €T0 CYIIECTBOBAaHWMH HE TOJO3PEBAIU B IMPO-
[UIOM M €ro He MPUHUMAJIA BO BHUMAaHHUE MPU MPOESKTUPOBAHUK BOJOXPAHUIIUIL O CAMOT0O TO-
CJIETHETO BPEMEHHU.

3HaUYUTENIbHBIM THAPOIIOTEHIIMATIOM paciojaraet bpa3unusi, KOTOphI aKTUBHO OCBaMBAETCs
[2]. [Inan ruApO’HEPreTUYECKOr0 Pa3BUTHs CTpaHbl MPENIOoJiaraeT CTPOUTENHCTBO OOJBIIOrO
qrclia KPYMHBIX TUIOTHH, TIPU 3TOM OYyIyT 3aTaluiuBaThCs OOIIMPHBIE TUIOMIATU TPOMHYECKHX
JecoB. Y aneHue 6MoMacchl B TaKUX KOJIMYECTBAX BPSJl JIM BO3MOKHO IO SKOHOMHYECKHM, a TO
U MO0 YUCTO TEXHUYECKUM NMpUYMHAM. ECTECTBEHHO, 3aTOIJIEHUE TEPPUTOPUM BBI3OBET KOJIOC-
CaJIbHYI0 BCIBIIIKY MUKPOOHWATbHOW aKTUBHOCTH BOJHBIX MHUKPOOPTaHU3MOB CO BCEMH BBITE-
KAIOIIMMU OTCIOa MOCIEACTBUAMH.

CrnenyeTr OTMETHUTD, UTO OOIIMpHEIIas TeppuTopuss AMa30HUHM 3aMETHO OTIUYAETCS OT pe-
THOHOB CEBEPHOTO MOJYIIapusi Kak (POHOBBIM COJIEP>KaHUEM PTYTH B KOMIIOHEHTaX SKOCHUCTEM,
TaK U HEKOTOPBIMU OCOOEHHOCTSIMHU €€ Murparuu [61]. st TOHHBIX OTIIOKEHUN BOJTOEMOB TH-
nuvHbI 3HaYeHus B peaenax 0,01-0,03 mr/kr, 4To Ha TOPSAAOK HIDKE, YeM OTMeUaeMbIe B CeBEp-
HOM TOJIyIIapuu. B kakoi-To cTenenu 3To oTpakaeT 0osiee BHICOKUE KOHIICHTPAIlMHU AJIEMEHTA B
KOPEHHBIX MOPOAaX CEBEPHOW YacTH aMEPUKAHCKOTO M E€BPOIEHCKOro KOHTHHEHTOB U Oolee
BBICOKYIO CTEIIEHb aHTPOIOT€HHOMN Harpy3ku. CyIecTByeT U Jpyroe o0CTOSITENLCTBO: TPOIUYE-
CKHE JIECHBIE SKOCUCTEMbI 3HAUUTENIbHO OTJIMYAIOTCS OT 3KOCUCTEM YMEPEHHBIX IIHUPOT TEM, YTO
B HUX OCHOBHAsi Macca OMOT€HHBIX AJIEMEHTOB 3araceHa B Onomacce pacTeHul, a He B TOYBEH-
HOM TIOKpoBe. B Oanance OMOT€HOB TPOMMUYECKOTO Jieca 3HAYUTEIBHYIO POJIb UTPAET UX MPSIMOe
MOTJIOUICHHE JIECHBIM MOJIOrOM U3 aTMoc(epsl U aTMOC(HEPHBIX OCATAKOB, YTO MPAKTUYECKH He-
BO3MOXKHO JUISI JIECHBIX MAaCCHBOB YMEPEHHBIX IMUPOT. AHAIOTMYHO OOCTOUT IO U CO PTYTHIO,
XOTsI OHA M HE 3JIeMEeHT-0MoreH. B Tponuueckux jiecax MOUYBbI HE SIBISIOTCS 3HAYUMBIM CTOKOM
U pe3epByapoM JJsl PTYTHU, OHA HAKAIUTUBAETCS U MUTPHUPYET, TJIABHBIM 00pa3oM, 1Mo OHOTHYe-
CKHM KOMITOHEHTaM 3KOcucTeM [61].

B Takux ycnoBusax co3qaHue BOJOXPAHIIUIL IPUBOIUT K 3aTOTUICHHUIO MOYB ¢ 00Jiee HU3KUM
coJiep’KaHUEM PTYTH, YEM B OMHMCAHHBIX BbIIIE 00BEKTaX ceBepHOro nosmymapusa. OmQHaKko B HC-
KYCCTBEHHBIE BOJIOEMBI TOMATAIOT OONbIINE KOJIUYECTBA PTYTH C 3aTOIJICHHBIM PACTUTEIHHBIM
MIOKPOBOM, KOTOpasi MPH €ro JECTPYKIIMH YPE3BbIYAHO JIETKO OCBOOOXKAAETCS U, BEPOSTHO, Me-
Tunupyercs. KaxeTcs, uTo Takas CHUTyalus, Korja pTyTh MOCTYNAaeT U3 BCEro o0beMa 3aTOIICH-
HOM pacTUTENBHOCTH, O0Jiee OJarompusiTHA Ui €€ OHOaKKyMYJIAIHNH, 9YeM Koraa 3(p¢ekTuBHO
paboTaeT JIuIIb JJOBOJIBHO TOHKHI BEpXHUH CIIOM JOHHBIX OTJIOXKEeHUH. B OacceiiHe AmMa3oHKH
BCE ATO MOXET YCYTyOJIsThCS €IIe U TeM, YTO 3TOT PEeruoH ¢ Hadaja 80-X IT. OoKa3ajcs apeHOou
Ype3BBIYAHO WHTCHCHBHOW JOOBIUM 30JI0Ta CTapaTelssMU, UCHOIB3YIOMIMMH PTYTh IJIS €ro
KOHIEHTPUPOBAHUS. DTO IPUBOJUT K €€ KOJOCCaIbHBIM MOTEPSAM B OKPYKAIOIIYIO CPENy, 0CO-
o6enHo B atmocdepy [79]. PaccenBasice Ha OONBIINX TEPPUTOPHUSX, MOTIIOMIASACH JECHBIM TOJIO0-
TOM, PTYTh OyZIE€T CKaIlJIMBAaThCS Ha JHE CO3/1aBaeMbIX BOJ0eMOB. Takoil cuieHapuil pa3BUTHUs CO-
OBITHI BBITTISANT BEPOSTHBIM M HE MOKET HE BBI3BIBATH CEPbE3HBIX OMACEHUIA, 0COOCHHO TOT/a,
KOrza ppida u3 IIaHUPYEMBIX BOAOXPAHUIIHUIN pacCMaTPUBAETCS KaK UCTOYHUK KUBOTHOTO Oe-
Ka B pallUOHE MECTHBIX Xutenen [61].
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B Bpasunuu yxe co3nan pal KpyNnHbIX BogoxpaHuiaunl. K cojkaneHHro, CHCTEMaTHYeCKOro
W3YYCHHS COJECpXKAHUS PTYTH B OOMTAIOmeld B HUX pbiOe HE MpoBOAWIOCH. Jlumb B 1991 T.
BIIEpBbIC OBUIM MOJYYEHBI TaKUE JaHHbIE, HOCAIINE TpeABapUTeNbHbIN Xapaktep [48]. Onu oT-
HOCSITCSI K OJTHOMY U3 KPYIHEHIINX THAPOIHEPTETUYECKUX KOMIUIEKCOB HE TOJIbKO B bpasunuu,
HO U B MHpE - ruaposnexkTpoctaniuu Tykypyn Ha p. TokanTuHCc. Bogoxpanuinuiie 3Toro Kom-
IIeKca, 3alojHeHHoe B cepeauHe 80-X IT., sIBJISETCS caMbiM OOJBIIMM B CTpaHe MO 00BeMy
(45,8 KM3) ¥ BTOPBIM 110 Tutomanu (2430 KMZ). Heynaunas ucropust paC4uCTKHU JI0XkKa 3TOrO BO-
JIOXpaHUUIIA (C UCIOJIb30BaHUEeM Je(dOHMAaHTOB) B CBOE BpPEeMsl MMeNla HNIUPOKUN pE30HAHC B
MUpoBo# neyatu [2]. JlaHHbIE CBUAETEIBCTBYIOT O PE3KOM BO3JECHCTBHM KOMIUIEKCA Ha UXTHO-
(bayHy peKH - MPOU30ILI0 OYEHb CUIILHOE COKpAIIEHUE BHIOBOTO Pa3HOOOpa3Hsi PEUHBIX 00UTa-
tenet. Paznoxenue 60bIIMX 00HEMOB 3aTOIICHHOM APEBECHHBI IPUBEIO K XPOHUYECKOMY Jie-
buuTy KUCIOpoaa B BOJE, MacCOBOM rudenu OOJIbIIMHCTBA BUJIOB U, BEPOSATHO, 3HAYUTEIIBHO-
MY COKPAILLEHUIO YHCIEHHOCTU OCTABIIUXCS.

Uccnenosanus, nposeneHHsie B KoHIie 80 - Havwase 90-x TIT., MOKa3aJik, 4TO COJEpKAHUE
pTyTH B pbIOe Bopoxpanunuima Tykypyu usmensercs ot 0,01 mo 5,9 mr/kr [48]. HecmoTps Ha
CKYZIHOCTbh MH(OpMAIINH, €€ MOXKHO CUMTATh YKa3aHUEM Ha CYLIECTBOBAHHE B BOJOXPAaHUIIMILE
Tykypy" TUOMYHOW pTyTHOU mpoOieMsl. B 3Toii jxe paboTe ymoMHHAEeTCs U O BHICOKOM COJIEp-
KaHUU PTYTH B BoJIocaX MecCTHBIX kutenei (ot 1,3 mo 241 wmr/kr). Ecnu nanHbie BEpHBI, TO Y
HEKOTOPBIX OOUTaTeNel peruoHa Cojep)KaHue PTYTH B BOJOCAX HAaXOIMTCS HA YPOBHE, YKa3bl-
BAOIIEM Ha OCTpOe pTyTHOE oTpaBiecHue. COMHUTEIBEHO, YTOOBI 3TO OBLIO CBSA3aHO TOJBKO C HC-
MI0JIb30BAHUEM PBIOBI B IHUIILY, BEPOSTHO, 3TH JIIOJIU BOBJICUYCHBI B CTAPATEIbCKYIO JCSITEIHHOCTD
110 100BIYe 30J10TA.

[Tomumo Kananet u CIHA B "GosbIryto TpoHKyY" BeIyIIUX CTpaH MUpa 10 00beMy BOOXpa-
Huuny Bxoaua u Coserckuit Coro3, 6ojee Toro, eMy IMpUHAJIeKala MmajbMa MepBeHCTBa [2].
OpHaKo MO COBETCKUM BOJOXPAaHWIMIIAM KapTHHA ObUIa BO MHOTOM aHAJIOTMYHA Opa3smiIbCKUM:
OHM TMPOEKTHUPOBAINUCH, CTPOMIIUCH, HO JO TOCIEAHEr0 BPEeMEHH IMpoOjeMa BBI3BAHHOTO 3TUM
pocTa coepKaHusl PTYTH B phlOe OCTaBaslaCh BHE IOJI 3pEHHS T€X, KTO MPOEKTHPOBAT U IIbI-
Tajcsl OLIEHUTh SKOJIOTHYECKHE MOCcNeACTBHs ux co3manus. s Poccun Bee e cyiecTByeT oA-
HO UCKJIIoueHue - KaTyHckoe BOIOXpaHUIIHILE, HO ¥ TO HE C PTYTHOH npo0ieMoil B ee "uuctom"
BUJIE, a C TEM, YTO YacTh IJIOLAAN BOAOCOOpHOro OacceliHa p. KatyHb nmpocTpaHCTBEHHO IpH-
ypou€Ha K KpPYIHBIM 30HaM PTYTHOM MUHEpaiau3aluu. BblIo COBEPIIEHHO HESCHO, HACKOJIBKO
CIWJIbHO BJIMSTHUE 3TUX N€OXMMUYECKUX aHOMAJIM{ B pailoHe MpeanojiaraeMoro Co3faHus BOJO-
XpaHWINIIA, a TaKXKe K YeMy MOXET MPUBECTH JlaHHas akuus B MoAo0HOM cutyaruu [10]. O1o
noTpeboBao CrelUalbHBIX HCCIEA0BaHUN, KOTOPhIE U MPOBOJWINCH B TEUEHHE HECKOJIbKHX
net (¢ 1987 r.) uncturyramu Cubupckoro otaenenus Poccuiickoii akanemuun Hayk [5, 19, 90,
93].

CnpoeKTUpOBaHHOE BOJOXPaHWINIIE IPEIHA3HAYAIOCH AJI1 CE30HHOTO PETYIUPOBAHUS ped-
HOTO CTOKa B IEJISX MPOU3BOCTBA EKTpodHeprun. Ero momHerit 06beM paBeH 5,3 KM, 4TO CO-
CTaBJISIET IPUMEPHO TPETHIO YACTh F'OJIOBOTO CTOKA PEKH B pailOHE MPEIOoJIaraBIIErocs: pa3me-
HIeHUs TUIOTHHBL. [1o cBOMM MPOEKTHBIM MapamMeTpaM 3TO TUIIMYHOE INIyOOKOEe TOPHOE BOJOXpa-
Hwmnie (cpeausst riayonna 80 M) co CpaBHUTENBHO HEOOIBIION MIIOLIA/IBIO 3aTOIUICHUS 3eMeb
(mpuMepHO 87 KM?).

bacceiin p. Katynp, Oyayun ynaneHHBIM OT KPYIMHBIX HPOMBIIIJICHHBIX LEHTPOB, HE HUCIIBI-
THIBaeT 3HAYUTENbHON aHTpONoreHHoW Harpy3ku. OIHAaKO OH pacloiOXEH B Ie0JIOTHUYECKOM
dopmanuu (Kysnenko-Anraiickuil pTyTHBINA T0sC), COOPMHUPOBAHHON TOPOJAMHU C PTYThCOEP-
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JKAIIMMHA MUHEpaJlaMy TaKUMHU, Kak KUHOBapb. OTHUM U3 HanOoJiee BaKHBIX UTOTOB BHITIOJTHEH-
HBIX pa0OT SABIsETCA KOHCTaTaIus (pakTa, 4To pTyTHOE "3arps3HeHue" JIOKAJIM30BaHO B BEpXHEH
yactu Oacceitna Karynu, B 150 kM 0T paiioHa mpoekTupyeMoro Bogoxpanunuima. [To mepe yna-
JICHUS OT BEPXOBUI BHU3 10 TEUEHHUIO COJIEP KaHUE JIEMEHTa B MPUPOIHON cpelie pe3Ko Mmaaaer.
DTO - TUIIMYHOE CBOMCTBO BCEX PTYTHBIX MECTOPOXKIeHUH. B paiioHe mpemonaraeMoro 3aTor-
JIEHUs CoJlepKaHue PTYTH OMM3KO K (PoHOBOMY (M1 OOJBITUHCTBA KOMIIOHEHTOB CPEIIbI) WJIH
HECKOJIbKO BbIIIe [90].

Bo3mosxHBIE M3MEHEHUsI CUTyallMl B ciiydae peanm3anuu npoekta Karynckoit I'DC Owutn
OIICHEHBI Ha OCHOBE COMOCTABJICHHMSI MOJTYYCHHBIX JAHHBIX C MUPOBBIM OIBITOM CTPOUTEILCTBA
Bogoxpanwuil [17]. OgeBuano, uto KaTyHCKOe BOJOXpAHMIIUINE JOJKHO CIIEOBaTh OOIIeH
TeHAeHIINH. B HacTosee BpeMst cofiep:kanue pTyTH B peiOe, obuTaromieit B Karynu, Haxoaurcs
Ha OYEHb HU3KOM YPOBHE, HECMOTpS Ha OIIYyTUMOE MPUCYTCTBUE 3JIeMEHTa B Bojae. JTo 00y-
CJIOBJIEHO cTIeU(PUKON (HU3UKO-XUMHUIECKOTO COCTaBa BOJ, B TOM YHCJI€ HU3KUM COJIepKaHUEM
OpPraHMYECKHUX BEIIECTB. 3aTOIUIEHHWE MOYB C OCTAaTKaMU PACTUTEIBHOIO MOKPOBAa YCHUIHUT 00-
IIYIO TeTepoTPO(HYI0 aKTUBHOCTh Ha TpaHUIle "BOAa-TOHHBIE OTI0XKeHus". B pe3ynbrare B mep-
BbI€ TOJBI MOCJIE 3alOJHEHUS] BOJAOXPaHMIIMINA COiepKaHUe PTYTH B oOUTaroUeil B HEM pbiOe
noikHO pacTu. OIHAKO aMITTUTYAA 3TOTO pOCTa BpsA U OyAeT 3HaunTenbHOU. Hekoropbie
cnenuduyeckie 0COOEHHOCTH MPOEKTUPYEMOTO BOJOXPAHWIIUIIA - OTHOCUTENIBHO HeOobIas
TUTONIA/Ib 3aTOTUICHUS U YPE3BBIYAITHO HU3KOE COJIep KaHNe OPTAaHHUKH B 3aTaIlJIMBAEMBIX TIOYBaX,
BBICOKAsI CTENIEHb BOJI00OMEHA M OOJIBIINE TITyOMHBI, HU3Kas TeMIlepaTypa U OCOOCHHOCTH TH/I-
POXUMHUYECKOTO pexuMa (BBICOKOE COJIEp>KaHNEe MOHOB KaJbIHsl), HHTEHCUBHOE €KerogHoe "3a-
XOpOHEHHE" TOHHBIX OTJIOXKEHHI MHHEpAIbHBIM B3BEILIEHHBIM BEIIECTBOM PEKH, Ipernoarae-
Masi yIbTPaOIUTOTPO(MHOCTH BOJOEMA - JIETAIOT HHTEHCUBHOE MPOTEKAHUE MPOIIECCOB METHUIIH-
poBaHMSI U OMOAKKYMYJIALIUU PTYTU MpoOjIeMaTHUHbIM. Bce 3TH 0COOEHHOCTH SIBISIOTCS SIBHO
HEOMAronpUsATHBIMU KakK Ui Mpoliecca 00pa30BaHUs METUIIPTYTH, TaK U JUJIS MOCTYIUJICHHS Me-
TUIPTYTU U3 TOHHBIX OTJIOKEHHUH B BOJIHYIO TOJIILY M €€ HAKOIUICHUS B OpraHax pbl0 U APYrux
BOJ/IHBIX OPTaHU3MOB.

OpnHako B CUITy HEONPEAEeNIEHHOCTH HAllMX 3HAHUWA O CTOJb CJI0KHOM, 3aBUCAIIEM OT MHO-
rux GaxTopoB (eHOMEHE, TPU MPOTHO3ZUPOBAHUH CIIEYET UCXOAUTHh U3 HAUMEHEE ONTUMUCTHY-
HOTO C TOYKHU 3PEHHS BO3MOXKHBIX MOCHEACTBUI BapuaHTa. Ero MoxHO chopMymupoBaTh Kak
pealn3annio TaKoro CIICHapHs, KOTJa MPEBBINICHUE OTEYECTBEHHOTO YPOBHS HOPMHUPYEMOTO
sHadenus [1JIK pTytu B MbliedHOM TKaHU PBIO HA MPOTSHKEHUM OIMPEACIIEHHOTO MeproIa Bpe-
MEHU CTaHET JOBOJHHO OOBIYHBIM SIBJICHHEM, OCOOCHHO IS KPYIMHBIX 0CcO0ed PBIOOSTHBIX BU-
J0B. JITMTENBbHOCTh Takoro nepuoaa i KaryHcKoro BoJgOXpaHMIIMILA MOXKET ObITH OIICHEHA B
5-10 ner. [To ucTedeHUn ITOTO CPOKa COACPIKAHUE PTYTH B PHIOE CHUZUTCS IO YPOBHS, OJIM3KOTO
K €CTECTBEHHOMY (T.€. THIIMYHOT'O ISl BOJOEMOB JIaHHOTO PETMOHA B COBPEMEHHBIX YCIOBUSX).
B TedeHue 3TOrO k€ BPEMEHU TOBBIIICHHBIE COACPIKAHMS AJIEMEHTa MOTYT HAOIIOJaThCs U B
priOe, OOUTAaOIICH B peKe HUKE TUIOTUHBI (BIUIOTH JI0 €€ YCThSI).

OowuTaronias B Karynu peiba (BcTpedaeTcs, TiIaBHBIM 0Opa3om, TaiiMenb, HUCho taimenwu
xapuyc, Thumallus arcticus arcticisie cayKUT 3aMETHON YacThIO PaliOHA MECTHBIX JKUTEJICH.
Bricokass MyTHOCTh BOJIBI U THAPOJIOTHYECKHAE OCOOEHHOCTH PEKH B 3HAUUTENHHON Mepe Mo/1aB-
JSI0T OMOJIOTUYECKYIO MTPOJYKTUBHOCTE €€ IKOocHcTeMbl. [IpoekTupyemMoe BOOXpaHMIIHILE, KaK
U peka, He OyJeT UMETh KaKOTO-IM00 PhIOOJIOBHO-XO3SIICTBEHHOTO 3HAYCHHS M3-32 €r0 HU3KOU
pBIOONIPONYKTUBHOCTHU. Jlaxke eciu coaepKaHue PTYTH B pblOe Ha MPOTSKEHUH TIepBOHAYAIBHO-
ro MepHrojia CyIIECTBOBAHUS BOJOEMa OBLIIO OBl TOBBIIIICHHBIM, MECTHBIC JKUTEIIHU BCE PABHO HE
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CMOTJIHM OBI TOTPEOIIATH PHIOY B KOMWYECTBAX, JOCTATOYHBIX JJISi TIOSBIICHUSI OMACHBIX CHMIITO-
MOB HaKOIUICHUSI MOHOMETHIIPTYTH B UX OpraHM3Max. JTO 03HA4aeT, YTO BO3JICHCTBUE BO3MOXK-
HOU pTyTHOU mpobrembl B KaTyHCKOM BOJOXpaHUIIHINE HA MECTHOE HaceleHue ObUIo OBl HEe3HA-
YUTEJIbHBIM.

B xone pa®oT mo BBISIBICHHIO IPUCYTCTBUS PTYyTH B OacceitHe Bepxueit O0u BriepBbie OBLIO
W3Y4YCHO COJIep)KaHUe PTYTH B PhIOE OJHOTO M3 MEPBHIX Bojgoxpanuiuil B Cubupu - Hoocu-
oupckoro [7, 19]. OTo moBOIBHO OOJBIIOE, HO MEIKOBOAHOE BOJOXpPaHWIHIIE C 00BEMOM B
8,8 xm° pu rwromay B 1070 kM?. U3 60 omiosieHHbIX B 1989 r. sK3eMmusipos cyaaka (LUcio-
perca lucioperdau nemra (Abramis bramay 20% 6bu10 nipeBsitienue 3nadenus 0,5 mr/kr. Mak-
CHMaJbHas Cpeiu Bcex 00pas3IioB KOHIIEHTpalus Obuta Benuka (5,3 mr/kr). OmHaKo 3TH JaHHBIE,
0COOCHHO B YaCTH BBICOKUX KOHIICHTPAIUH, IO Py 00CTOSTENBCTB TPEOYIOT TIIATETHLHON MPO-
BepkH [19]. OTmMeTrM, 9TO BOJAOXPAHIIIHINE OBLIO 3alOJHEHO B KOHIIE  S50-X TIT., MOATOMY MHK
COJIepKaHUsl PTYTH B pblOe BUAUMO yKe mpoien. HeckonbKo MOBHIIEHHBIE KOHIICHTPAIUH, OT-
MeYaeMble B HACTOSIIEe BpPEMS, MOTYT SBIATHCA CIEACTBHEM T'€OXMMHUYECKHUX OCOOEHHOCTEMH
Oacceiina Bepxueit O0u, a Tak)Ke MCIBITBIBAEMON TaHHBIM BOJAOEMOM CYIIECTBEHHOW aHTPOIIO-
T€HHOW Harpy3KH.

HeBbicokoe copepxaHue PTyTH XapaKTepHO, MO MpeABAPUTEIHHBIM JTaHHBIM, JJIs OJJHOTO U3
oburarenert BogoxpaHwiuil Bomkckoro kackana - nema [6]. Bo Bcex BochMu 00cIe0BaHHBIX
BOJIOXpaHWJIMIIAX OHO Haxoawiock B npeaenax 0,01-0,05 mr/kr. B To ke Bpems B 3TO# e pa-
6ote cooOmuraercs 00 OUYeHb BBICOKOM COZEpPaHUH 3JIEMEHTa B JOHHBIX OTJIOKEHHUSX CaMOTo
BEPXHETO BOAOXpaHWIHINA - VIBAHBKOBCKOTO (B CpeHEM 5 MI/KT, B IPYTMX OHO Ha MOPSAOK U
6onee Hmke). K coxkaneHuto, 3TO €AMHCTBEHHBIE JAHHBIE JIJISI CTOJb KPYyMHOTo oObekTa. [Tuk
PTYTHOU TIpOOJIEMBI B €T0 BOAOXPAHUJIMINAX, CKOpPEE BCETo, Takke ocrajics B mporwioMm. Ho,
MPUHUMAsE BO BHUMaHKe OOJbIIYI0O aHTPOIOTEHHYIO Harpy3Ky Ha 3TH BOJIOEMbI U UX 3HAYUTEIb-
HOE PBIOOXO03SUCTBEHHOE HCIOJB30BaHUE, MPUBEIACHHBIC JTaHHBIE TPEOYIOT MPOBEPKU M BO3-
MO>KHOTO YTOUHEHHUS.

B oredecTBeHHOI HTEpaTYpe UMEIOTCS CBEICHHUS O TMOBBIIICHHOM COJACPKAHUU PTYTH B PhI-
0e M3 BOJOXpaHWIUIIA, MOABEPKEHHOTO SIPKO BBIPAXKEHHOMY PTYTHOMY 3arps3HeHHI0. Peub
uner o Camapkanickom Bopoxpanuiuiue Ha p. Hypa, Llentpansusiii Kazaxcran [21]. Ha ero
Oeperax pacmojoxeH ropoj Temupray, Upe3BbIlYaiilHO WHIYCTPHUATM30BAHHBIN U CO 3HAYUTEIh-
HBIM HCIIOJIB30BAaHUEM PTYTH B psiie MPOU3BOJACTB (0COOCHHO B areTanbaerunHom). Ilo oren-
KaM, MPOMBIIIJIEHHBIA cOpPOC PTYTH B 3TOT BOJOEM, aKTUBHO MCIIOJIb3YyEMBIH Il BOJOCHAOKe-
HUS U pekpearun, coctaiger 500-700 xr B ron. Kak crneacrsue, ee cojepxkanue B abuorude-
CKHX KOMIIOHEHTaX 3KOCHCTEMEI JOCTATOYHO BEIUKO: B Boje 0,2-0,4 MKI/J IO OJHUM JaHHBIM
[8] u 0,8 Mkr/n - mo apyrum [21]. B cBeTre coBpeMeHHBIX mpeacTaBieHuit [39] Takue 3HaYCHUS
ClelyeT CYUTaTh, BUJUMO, 3aBBIIICHHBIMH, OJHAKO ()akT BBICOKOTO copaep:xkaHusi pTyTH B Ca-
MapKaHJACKOM BOJIOXPAHWIHIIE HE BBHI3BIBAET COMHEHM. DTO OTMEYAeTCs W MO OOUTAIomei B
HEM pbIOe: B MbIIIeYHOW TKaHU Kapacs BecoMm 100-150 r koHIEHTpamus 3JeMeHTa Obljia B TIpe-
nenax 0,3-2,8 mr/kr [8].

K coxanenuto, ocHoBHas 4acTh uHpopmaruu mo BogoxpanmwmmamM OsiBinero CCCP oTtHO-
CUTCS MO0 K BOJOEMaM C MpU3HAKAMU JIOKAJTU30BAHHOTO PTYTHOTO 3arpsi3HEHUs, OO K J10C-
TaTOYHO cTapbiM. CTPOTo TOBOPSl, 3TU MPUMEPHI HE HAXOJATCS B OCHOBHOM pycjie MpoOJieMbl,
3aTparuBaeMoi JaHHBIM 0030poM. B 0TedecTBeHHOI MpaKTHUKe CYIIECTBYET TOJBKO OJHO HCCIIe-
JIOBaHUE, TIOCBSIIEHHOE PTYTH B PhIOE M3 HEJABHO CO3JaHHOTO Bojmoxpanwiumia [11]. Takum
BojoXpaHuimieM sBisercs Kypelickoe, moctpoenHoe Ha nputoke Enuces - p. Kypeiika. OHo
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pacnosoxkeHo Ha miaro [Iyropana B 30He BEYHON MEP3JIOTHL. ITOT JOBOJIBHO KPYIHBII BOJOEM C
ob6bemMoM mpumepHO B 10 KM® M IO/ B 560 kM GbUI 3amonHeH JetoM 1989 T. [14]. TIpo-
BeZieHHOE B 1992 r. obOcnenoBaHue BBISIBUIIO CIEAYIOUIYI0 KapTHHY: CPEIH TPEX BHUIOB - CHT,
IIyKa U OKYHb - COJIep>KaHue PTyTH Obl10 camMbiM HU3KUM B cure (0,07-0,38 mr/kr) [11]. Bomee
BBICOKME 3HaueHUs XapaktepHsl A myku (0,50-0,64 Mr/kr), ¥ MakCHUMalbHbIE - JJS OKYHS
(0,76-0,84 mr/kr). OTMETHM, YTO BO BCEX OTJIOBJIEHHBIX IK3EMIUIIpaX IIYKA M OKYHs (0Omum
KOJINYECTBOM &) CO/IepKaHUE PTYTH B MBIIIEYHOI TKaHU MPEBBIIIATIO OTE€YECTBEHHBIH HOPMATHB
ITAK. MaTepecHo, 4TO COOTHONIIEHHWE MEXIY KOHIICHTPAIMSIMH B CUT€ W IIyKe OBUIO OYeHb
CXOJIHBIM C OTMEYaeMbIMH ISl U3BECTHBIX KaHAJCKUX BOJOXpaHUIuIL [53].

Nudopmanus nmo KypelickoMmy BOJOXPaHWIHILY TOCTATOYHO HAJAEKHA TOJBKO IS OJHOTO
roga (1992), kpome TOro, HEM3BECTHO, KaKOW YpOBEHb PTYTH B Pa3HBIX BHJAX PbIObI JaHHOTO
pervoHa cienyer cuutaTh poHoBeIM. HeT maHHBIX U 0 ee cojepKaHUM B pblOe peKH Mepes co3-
JaHWeM Tupoy3ia. Bee 3To jenaeT HEBO3MOXKHBIM MHTEPIPETUPOBATh 3TH JaHHbIE KaK yKa3a-
HUE Ha TUIHYHYIO KapTUHY PTYTHOM IMpo06JieMbl B BOAOXPAaHUIIMILE, HO JJI1 OKOHYATEIbHBIX BbI-
BOJIOB HEOOXOIMMBI TAIbHEHIIINE UCCIIeIOBAHMUS.
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I''TABA 3. MEXAHU3M BO3HUKHOBEHUA ®EHOMEHA

AHanu3 ciyyaeB MpOSBICHUS PTYTHON MpoOIeMbl BOJOXPAHUIIHIL ITO3BOJIET CAENATh BBIBOJ O
TOM, YTO MOBBIIICHHOE CO/IEP)KaHUE PTYTH B pbIO€ - TOBOJIBHO TUIIMYHOE SIBJICHHE JIJISl HCKYCCT-
BEHHBIX BOJIOEMOB B IIE€PBBIE I'OJIbl UX CyIeCTBOBaHUSA. Ha mMacmTad u BpeMEeHHYIO TPOI0JIKH-
TEIBHOCTh 3TOTO SIBJICHUS BIUSIOT reorpapuueckue, KIMMaTHYeCKue U THIPOJIOTHYECKHE yCII0-
BHUs, OJTHAKO B IIEJIOM €r0 MOXKHO CUMTAaTh YHUBEPCAJIbHBIM U €CTECTBEHHBIM ATAllOM B 3BOJIIO-
Uy J1I000ro BojoxpaHmwinia. To, YTO B MUPOBOM JINTEpaType MpeICTaBIEHbI, IIaBHBIM 00pa-
30M, BofgoeMbl CeBepHoli AMepuku U CKaHIMHABUH, CBA3aHO HE C SIPKO BBIPA)KEHHOM I'€OXUMHU-
YECKOM aHOMaJMell TUX PETHOHOB, a C XapaKTEPHBIM JJISl 3TUX CTPAaH MOBBIIIEHHBIM BHUMAaHH-
€M K 9KOJIOTHYECKUM IpodiieMaM B YCIOBUSAX MHTEHCHBHOI'O HMCIOJIb30BaHUS THIpOpecypcoB. B
JIpYTUX cTpaHax pTyTHas mpoOjema B CO3/1aBa€MBIX BOJOXPAHWIMILAX OCTAeTCs BHE MOJS 3pe-
HUS ¥ IPOXOJUT HE3aMEUEHHOM.

[Ipu oTCyTCTBHM QHTPONOIEHHBIX MCTOYHUKOB, & UMEHHO 3TO M OMpENeNseT Creuuduxy
PTYTHOI mpoOeMbl BOAOXPAaHMIIUII, OHa 00YCIOBJICHA MOCTYIJICHUEM PTYTH U3 BEPXHETro, Iy-
MYCOBOTO CJIOSI 3aTOIJIEHHBIX MIOYB U OCTaTKOB PacTUTENbHOTO Mokposa. [Ipu 3ToMm conepkanue
oOmiel pTyTH (CyMMBbI HEOPIaHUYECKUX U OpraHMYecKuX (opM) B a0MOTHYECKUX KOMIIOHEHTax
HKOCHCTEM MOXET ObITh HEBEJIMKO - Ha YPOBHE, HE MPEBBIMIAIONIEM CUHUTaOIUecs (POHOBBIMU
3HaueHus. Jlaxe mpu TakoMm "ecTeCTBEHHOM' COAEP)KaHUM €€ KOJUYECTBA, MOCTYMHAIOLIEro U3
3aTOIUIEHHBIX MTOYB B () OpME MOHOMETHIIPTYTH, JOCTATOYHO ISl HAKOTUIEHUS B THAPOOMOHTAX B
3HAYUTEIbHBIX KOHLEHTpanusax. JlanHoe coenHeHre o0sagaer 6ojee BHICOKON CITIOCOOHOCTBIO
K OMOAKKyMYJISLIMH, YCUJICHUIO KOHIIEHTpAIMil Mpu ABMKEHMM [0 MHILEBBIM IemsM U Oosee
CHJIBHBIM TOKCHYECKHM JIeficTBHEM, YeM Heopranndeckue ¢popmsl. [loaTomy gaxe npu poHOBBIX
COJIEp’KaHUSAX PTYTU B dJIEMEHTaX OKpYyKarolled cpefbl MHTEHCHUBHOE MPOTEKaHUE MPOIIECCOB
METWJIMPOBAHMS MOKET CO37aTh NOTEHLUUAIBHYIO OIIACHOCTh. B BOOXpaHMINILAX B NIEPBBIE I0-
JIbl UX CYHIECTBOBAHUS MOTYT CKJIAJbIBaThCS YCIOBHS JUIsl METHIIMPOBAHUS PTYTH, YK€ HaXO0.s-
HIelcsl B OKpYKarollei cpenie B 0oJiee 3KOJIOrHUECKH HeHTpanbHbIX opmax. [Toaromy npuunny
MOBBILICHHOTO COZEpPXKaHUs PTYTH B PblO€ BOJIOXPAHIIIUL CIEyeT UCKATh B MPUYMHAX BO3HUK-
HOBEHHUSI OJaronpusTHON OOCTAHOBKH Ui KU3HEIEATEIbHOCTH MHUKPOOPTaHM3MOB, METHIIH-
PYIOIIMX PTYTh, WU, YTO MEHEE BEPOSATHO (WJIM BCTpEUaeTcsl OoJiee PEAKO), B MOSIBJICHUU BO3-
MOHOCTH 3()(heKTHUBHOTO METHIIMPOBAHUS A0MOTHUYECKUM (XMMHUYECKUM) IIyTEM.

Eme pa3 ciemyer moayepKHyTh, UTO 00IIee KOJIMUYECTBO PTYTU HE ABISETCS TUMUTHPYIOIIUM
(dakTOpOM i1 BOZHUKHOBEHHUSI PTYTHOM mpoOieMbl. OO0 3TOM CBHIETENBCTBYET TOT (akT, UTO
coJiep>KaHUEe PTYTHU B pbIO€ peaKo 3HAYUMO KOPPEIUPYET C €€ CoAepKaHNUEM B TIOHHBIX OTJIOXKE-
HusX. bonee Toro, B psiie MOJIENBHBIX SKCIIEPUMEHTOB IOKa3aHO, YTO CKOPOCTh 00Opa30BaHUs
METUJIIPTYTH CJ1a00 3aBHCHUT OT OOIIEro KOJIMYeCTBa PTYTH, MPUCYTCTBYIONIETO B cpene [25, 26].
CoryacHO TaHHBIM 3THX aBTOPOB, IIPH YBEJIWYEHUN KOHILIEHTpAallMM HEOpraHndeckou pryru B 10
pa3 BBIXOJ METWIPTYTH Bo3pactaeT B 1,5 - 2 pa3za (B 3aBHCUMOCTH OT OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX yCIOBUil). Pe3ynmpTarsl HaTypHbIX HaOmoneHuil [50] MOKa3bIBAIOT, UYTO
POCT coziep KaHUsI METUIIPTYTH MOXET HaOI0aaThesl M Ha (JOHE CHIDKEHUS COJEepKaHUs Heopra-
HUYECKOH pTyTu. B paccMoTpeHHO# B 1aHHO# paboTe BOAHOI cucTeMe "peKa-1enb runepTpod-
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HBIX 03ep" KOHIICHTpaIus o0IIeil pTyTH B KOMIIOHEHTaX Cpebl yObIBajia BHU3 M0 TEUYCHHUIO, B TO
BpeMs KaKk KOHIEHTpalus ee HeOoNblIoi f1onu - MeTuiptytu (He Oonee 10% ot obuieit) B 11e-
JIOM YBEJIMYMBAJIaCh, JaBasi MUKOBbIC 3HAYCHHs BOJIM3U MECT MOCTYIUICHUS OOOTaIlleHHBIX Opra-
HUYECKUM BEILIECTBOM U OMOTEHHBIMU AJIEMEHTAMU CTOYHBIX BOJI.

TakuM 00pa3oM, JIUMUTHPYIOLIUM 3BEHOM B METHJIMPOBAHUH PTYTH SBISETCS CTCICHb MUK-
pobuanbHON akTUBHOCTH. [Ipoiie roBops, pTyTH B OKPYKAIOIIEH Cpelie BCEraa JOCTaTOYHO, U
TG HEOONbIas €€ 9acThb MOKET ObITh MEepeBelieHa B METUJIPTYTh Onarofaps AESTeIbHOCTH
MUKpOOpranu3moB. [losTomy mro0oe yiydilieHHe YyCIOBUM HMX CYIIECTBOBAHUSI CIIOCOOHO IMpH-
BECTHU K YBEITUYCHHUIO CKOPOCTH METHWJIMPOBaHUS. MaeansHbIMH AJIs 3TOTO MpoIiecca YCIOBUSIMU
cuuTaroTcs caemyromue [51]:

1) 607BIIIOE KOTUIECTBO OPTAHUIECKOTO BEIIIECTBA;

2) HU3KOE coJiep KaHue KUCTIOpO/Ia;

3) Huskoe coaepkanue cyabdumos (H,S wiu FeS);

4) 6u3kue K HeiTpanbHeIM 3HaueHus pH (6,0-7,5).

HNmenHo Takas 00CTaHOBKA, HAPUMEDP, B JOHHBIX OTIIOKEHHUSIX BOJOEMOB ceBepHON MaHu-
T0OBI. OTHAKO C TOW WJIM MHOM CKOPOCTBHIO METHIIMPOBAHKE MIPOTEKAET B 00Jiee MMPOKOM Jua-
nazoHe (GU3UKO-XUMHYECKHUX YCIOBHMA, MOAABISASICH MOTHOCTHIO TOJIBKO MPH IKCTPpEMaTbHOU 00-
cTaHoBke: PH<S mam nmpucyTcTBHEe 00IBIIMX KOMWYecTB HoS. DTO oTpakaeT ydacThe B JaHHOM
MPOIIECCE CaMBIX Pa3HOOOPA3HBIX BUOB MUKPOOPTAaHU3MOB, KXKIBIA U3 KOTOPBIX Hanbolee ak-
TUBEH IpU OJIarONPHUATHOM JJI HEro COYeTaHWU MapaMeTpoB cpelbl. K HUM mpuHajiexar Kak
a’poOHbIe, TaK U aHa3pOOHBIC BUABI (BKJIIOYAsi M METaHOTEHHBbIE OakTepuu). Bce BbleckasaH-
HOE€ CIIPaBeJIMBO M K JAEMETWIHPYIOIIMM MUKpPOOPraHHU3MaM, MOAJEPKUBAIOIIUM MPUPOIHOE
paBHOBECHE MEXIYy OPraHUYECKUMH M HEOPTaHMYECKHUMH COCIUHEHUSMU PTYTH M CIEP>KHUBAIO-
UM TIEPEBOJI BCEW PTYTH B METHIIOBYIO (DOpMY aXke IPU CaMbIX UJI€AbHBIX JJISl 3TOTO YCIOBH-
AX.

[TpuBHECeHHE MUTATENBHOTO cyOcTpaTa JUisi MUKPOOPTaHU3MOB (OCTaTKOB PAaCTUTENbHOCTH,
MXOB | T.J.) B BOAOEMBI IPUBOANT K POCTY CKOPOCTH METUIUPOBAHUS JUIIIb 10 OTPECIICHHOTO
mpejena, mocjae KOTOporo J00aBKH AaroT oOpaTHbd dddext. Buaumo, 310 cBsizaHo ¢ mepe-
CTPOMKOI COOOIIECTB TOHHBIX MUKPOOPTAHU3MOB B IOJIb3Y JTOMHHHPOBAHUS JEMETUIUPYIOIIHX
pPTYTh IITAaMMOB. J[pyroil BO3MOKHOW MPUYUHON SIBISETCS CHUKEHUE JOCTYMHOCTH PTYTH MHK-
pooOpraHu3MaM H3-3a €€ CBS3BIBAHUS CYIb(UIHON CEpOit U CENEHOM, MOCTYMAIONUMHU B TOHHBIC
OTJIOXKEHUS MIPH IECTPYKLIUHU OOIBIINX 00BEMOB 3aTOIJIEHHBIX OPraHUYECKUX BEIIECTB.

B xoHeYHOM uTOre ypOBE€Hb METHIPTYTH B JOHHBIX OTJIOKEHUSX BOJOEMOB, U, KaK CIIEICT-
BHE, YPOBEHb PTYTH B PbIO€ OMPENEISIOTCS TOM CKOPOCTHIO, C KOTOPOM MUKPOOPTaHU3MbI KOH-
BEPTHPYIOT HEOPTaHMYECKYIO PTYTh B €€ METUJIOBYIO ¢opMy. BaxkHylo poib Urpaer u TO, B Ka-
KHX COCJIMHEHUSX HEOpraHudeckas PTyThb MPHUCYTCTBYET B OKpy»Karouieil cpene. 3aToluieHue
TEPPUTOPUI 3a4acCTyl0O HE TOJILKO TIOBBIIIAET KOJIWYECTBO HEOOXOIMMOr0 MHUKPOOpTraHU3MaM
MUTATENILHOTO cyOcTpara, HO U CO3/1a€T UCTOYHHK OTHOCHTENIbHO MOOWMIIBHBIX, JIETKOPACTBOPHU-
MBIX (DOPM HEOPTaHUYECKOW PTYTH, JOCTYIHBIX IS MUKPOOPTaHW3MOB. TaKUM HCTOYHHKOM
ABJIIETCS 3aTOIJIEHHAs] paCTUTEIBHOCTD, BCEra cojaepxaiias pryTb. [lpu ee nectpykuuu pryTh
BBICBOOOXKJaeTcs. Jlo TeX mop, Mmoka MmpoI0JDKAeTCs Pa3ioKEeHHE 3aTOIICHHOW OPraHuKU B BOJI-
HOM cpefie, CYIIECTBYIOT KaK MUTATENbHBIN CyOCTpaT I MUKPOOPTaHU3MOB, TaK U JIOTOJIHU-
TeNbHBIA UCTOYHHK pTyTU. [locie 3aBepiieHus 3TUX MPOIECCOB KU3HEACITEILHOCTh MUKPOOP-
TaHU3MOB CHIJKAETCSl, pTyTHasl Harpy3Kka Ha THIPpOOMOHTOB MAJaeT U C OMpPEIECICHHBIM 3aIla3 bl
BaHHEM BO BPEMEHU HAUMHAET YMEHbBINIATHCS COJIEpPKaHUE PTYTH B PhIOE.
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EctecTBeHHO, YTO Ha CKOPOCTH Pa3I0KEHUS 3aTOIVICHHOTO OPraHUYECKOT0 BEIIECTBA BIUSAET
mUpOKHil Habop (akTopoB. B ceBepHBIX palioHaX AECTPYKIUS MPOUCXOIUT MeieHHO. C oqHOM
CTOPOHBI, 3TO 3aTATHBACT MPOJAOHKUTEIFHOCTh UHTEHCHBHOTO MPOTEKAHUS MPOIECCOB METHIIH-
POBaHMSI PTYTH U CBSI3aHHOTO C 3TUM €€ TOBBIIIEHHOTO COepkKaHUs B pbIOe, C APYroi - ycToi-
YHBOCTh OPTAHUKH K PA3JIOKEHHUIO B TAKUX YCIOBHIX HECKOJIBKO CHIKAET MUKPOOHAILHYIO aK-
TUBHOCTb, U, CIIEZIOBATEIbHO, YPOBEHb PTYTHU B PbIO€ JOKEH ObITh O0Jiee HU3KUM, YEM P UH-
TEHCUBHOU JECTPYKIMH. B yMEpPEeHHBIX MIMPOTAaX ITH MPOLECCHl MPOTEKAT Oojiee ObICTPO, CO-
Jep>KaHue PTYTU B pblOe pacTeT 10 Oosiee BHICOKMX 3HAYEHHH, OJHAKO BO3BpALIEHHE K UCXOA-
HBIM 3HAYCHHUSIM HAcTymaeT 3a Ooliee KOPOTKWi mepuol BpeMeHHU. [103TomMy MpoIomKUTENh-
HOCTH CYILIECTBOBAHUSI PTYTHOU MpoOJeMbl B BOJOXPAaHWINIIAX YMEPEHHBIX IIMPOT MOXET 3a-
HUMAaTh HECKOJIBKO JIET B OTJIMYKE OT CyOapKTHUYECKOM 30HBI, TJ€ 3TO MOXKET MPOJI0JDKATHCS He-
CKOJIbKO JecaTuieTnii. OTMETUM, 4TO JaHHbIe reorpado-kKiumMaTuieckue GakTopsl OMpeaestoT
JUIIb OOIIYI0 TEHJEHINIO, KOHKPETHBIC TUAPOIOTHYECKHEe, PU3NKO-XUMHUECKUE W THIPOOHO-
Joru4ecKkre 0cCOOEHHOCTH MHIMBUYyalbHOTO BOJOEMA MOTYT 3HAUUTEIHHO MOBIUATH HA OOIIYIO
KapTUHY.

Bo3HuKHOBEHHE PTYTHOM MPOOJIEMBbI NMPHU 3aMOJHEHUH BOJAOXPAaHWIMIL MOXHO paccMaTpH-
BaTh Kak cpabaTbiBaHUE CBOEOOpa3HOU "XMMHUECKONH MHUHBI 3aMEJICHHOTO AeicTBus" (Tak Ha-
spiBaemoit CTB, Chemical Time Bomif31]). Dtum noustrHem o603Haua0T (heHOMEH BHE3AIl-
HOTO TIOSIBIIEHUSI OCTPOTO HETaTUBHOTO WJIM OMACHOTO CIIJCTBUS MPHUCYTCTBHS 3arps3HSIIONINX
BEUIECTB B MPHUPOJHBIX 00BbEKTaX B pe3ylbTaTe OTHOCUTENHHO 00Jiee MIABHOTO U MEJJIEHHOTO
W3MEHEHUs KaKWX-TMOO MapamMeTpoB BHEIIHeW cpenpl. Hanbonee xapakTepHbie MPUMEPHI ACi-
CTBHSI TaKMX "MHUH'" CBA3aHBI C BHE3AITHBIM BO3PACTaHUEM IOJABUKHOCTH XUMUYECKUX COEIHHE-
HUH, JONITOE BpeMsl HAKAIIMBAIOIIUXCS B IOHHBIX OTJIOXKCHHSIX BOJJOEMOB HIIM TIOYBaX B JIOCTa-
TOYHO MaJIOTIOJIBUKHBIX (popMax.

TpaauIIMOHHO TOYBBI M JJOHHBIE OTJIOXKEHHSI BOJOEMOB CUMTAIOTCS CBOCOOpa3HBIM CTOKOM
JUISL MHOTUX TOJUTFOTAHTOB, T.€. Pe3epByapaMu, I7Ie OHU MOTYT JIOCTATOYHO HAJEKHO 3aXOpaHU-
BaThcs. OnHako OydepHas eMKOCTh TAKUX CHCTEM He OecrpesielibHa, OHA UCUEPIILIBACTCS M CHC-
TeMa IepecTaeT NPUHUMATh HOBBIE MOPIMH 3arpSI3HAIOIIUX BEIIECTB. JTO MPUBOJUT K PEIKOMY
BCIUIECKY 3arpsi3HEHUsI, TOCKOJIbKY BO3MOXKHOCTH BBIBO/IA BEIIECTBA U3 CUCTEMBI MPEKPAIaeTCs.
Ba)xHpIM MOMEHTOM B KOHLIEMIIIUN XUMUYECKOW MUHBI SIBISIETCS TO, UTO OydepHas eMKOCTh MO-
JKET 3aBHCETh OT Habopa mapaMeTpoB, KOTOPhIE MOTYT MEHATHCS KaK YacTh KaKUX-TUOO IPYTHX
W3MEHEHUHN COCTOSTHHS OKPYKAOLIEH CPEIbI.

KnaccuueckuMm npuMepoM CIyXXUT CUTyallUs C NPUCYTCTBUEM B MOYBax ajltoMuHusa [31].
[Tpu 3rauennsx pH > 4,2 GydepHas eMKOCTh THITUYHBIX TIOYB IO OTHOIICHUIO K ATOMY METAJLTy
BEJIMKA, © OHU MOTYT COJEPKATh €0 3HAYUTEIbHBIC KOTUYECTBA B MaJIOMOABHKHBIX, DKOJIOTH-
YECKH OTHOCUTEIbHO HEWUTpalibHbIX (opmax. KucnoTHele ocajku, BBIMAJAIOUINE HAa IOYBY,
CTpEeMATCS OKHCIUThH €€, HO OOJBIION 3amac OCHOBHBIX KaTHOHOB OydepupyeT BenuuuHy PH.
OpHako, Kora 3TOT 3amac ucuepraercs, PH HaunmHaeT pe3Ko CMEmaThCs B 00JIaCTh MEHBITUX
3HaYeHUH U MPH Mepexojie yepe3 TOUKy, paBHYIO 4,2, IPOUCXOAUT pe3Koe 0CBOOOXKIeHHE 00JTb-
[IMX KOJMYECTB aTtOMUHUS. TOKCHUHBIM METayul MOCTYyMaeT B MOYBEHHYIO BJIAary M I'PYHTOBBIE
BOJIbI, KaK CJIEJICTBUE, HAOMIOIAETCs Psi/i BHEIIHUX OCTPO HETATUBHBIX MPOSBICHHUM €ro MPUCYT-
CTBUS TaKUX, KaK JeTpajJialus JECHbIX MaCCUBOB MJIM MaccoBas TM0Oeib phIObI.

PtyTh, paccenBasich U3 MPUPOJHBIX 30H MUHEPATU3AIUN WIH MOCTYIAas U3 aHTPOIIOTCHHBIX
HMCTOYHUKOB, MUTPUPYET MO JaHAmadTaM U HaKalUIMBaeTcs B HEKOTOPHIX KOMIOHEHTaX OKpY-
JKAIOMIEH Cpe/pl, HAPUMED, B BEPXHEM T'yMYCOBOM TOPU30HTE MOYB WJIH PACTUTEIHHOM MOKPO-
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Be. TaM OHa HAaXOIUTCA B OTHOCHUTEIHHO MAIIOTIOJIBUXKHBIX, CBSI3AHHBIX M AKOJOTHYECKH HEl-
TpasibHbIX (popmax. OHAKO MPU CO3AAHUM BOAOXPAHUIIMIL MPOUCXOIUT pe3Kas IepecTpoika
nanamadTa. BepxHuii crnoif moyB BMECTe ¢ OCTaTKaMU PACTUTEIHHOTO MOKPOBA MPEBpAIIaeTCs B
JIOHHBIE OTJIOKEHUS! MCKYCCTBEHHOIO BojoeMa. Pe3kasi BCIbIIIKa aKTUBHOCTH pa3pylIAIONINX
OpPTaHUKy MUKPOOPTaHU3MOB NIEPEBOIUT PTYTh B UPE3BBIYANHO OMOIOTHYECKH aKTHBHYIO (hopmy
MOHOMETHJIPTYTH. 3aJOK€HHass MHHa cpal0oTajia, © Mbl MOXEM HaONIOJaTh BCE TMOCIEACTBUS
sTOoro "B3pbIBa.

Bo3MoxeH u 1pyrov CleHapuii 3TOro SIBJICHUA. Y CIOBUSA B CO3JJaHHOM BOJIOXPaHUIUIIE MO-
T'YT OKa3aThCsl HEOJIArONPUSTHBIMU JTsI METHIIMPOBAHUS UITU OMOAKKyMyJsiiuu pTyTH. CBexe3a-
TOIUIEHHBIE TIOYBBI 3aXOpPAaHUBAIOTCS B3BELIEHHBIM BEIIECTBOM peku. DopMUPYIOTCS JOHHBIE
OTJIOXKEHUSI, COACPIKAILIUE OMPENCIEHHOE KOJUYECTBO PTYTH, MOCKOJIbKY OHA MPUCYTCTBYET BO
B3BEIIEHHOM Martepuaiie. [locTymnaromias B Bog0eM pTyTh OCaXKIaeTcs Ha THO U HAaKaIlJIMBaeTcs B
JIOHHBIX OTJIOKEHUSAX, OYAYy4Yd MaJOJAOCTYIMHOW THAPOOMOHTAM. DTOT MPOIECC MOKHO paccMmart-
pUBaTh Kak 3apsAlKy "'MUHBI 3aMEJIEHHOr0 AeicTBHsA". Bo3pacTtaHue aHTpONOreHHOW Harpy3Ku
Ha BOJIOEM MOKET MPHUBECTH K YBEIMUCHHUIO BENTUYHHBI PH BOMBI, pOCTY KOIMYECTBA OPTAaHUKHU B
BOJIC WJIM JOHHBIX OTJIOKEHUSIX, U3MEHEHHUIO KHCIOPOJHOTO PEKUMa B IPUIOHHBIX CJIOSIX U IO-
POBBIX BOJIAaX JOHHBIX OTJIOXKECHHM, a TAK)XKE K IPYTUM, 3a4aCTyIO TPYTHO MPECKa3yeMbIM U3Me-
HEHUSM IMapaMeTpoB COCTOSHUS cpenbl. CpaBHUTENBHO IUIaBHBIE KOJUYECTBEHHbIE M3MEHEHUS
MOTYT CMEHUTHCS KAueCTBEHHBIM CKAUYKOM: BO3HHMKAIOT OJArOMpUATHBIC I METUIUPOBAHUS
YCIIOBUS, M COJICP)KAHNE PTYTH B PbIOE pe3ko Bo3pacTaeT. MemieHHoe "9BOJIOIMOHHOE" HAKOT-
JICHHE Ka4yecTBa CMEHSETCS KaTacTpohudecKuM "B3PHIBHBIM'" COOBITHEM - CpabaThIBaeT 3ajio-
KEHHass XUMU4YecKas MuHa. B maHHOM ciydae "B3pbIB" MHAYIIUPYETCS MHUKPOOWAIIBHOW aKTHB-
HOCTBIO, T.€. TAPAMETPOM, KOTOPBIH (pOopMabHO HE UMEET OTHOLICHHS K HaKaIllJIMBAEMOU PTYTH
Y U3MEHSETCS HE3aBUCHMO OT €€ KOJIMYECTBa.

B Hacrosiiee BpemMsi KOHUEMIKS XUMAYECKOW MUHBI 3aMEJICHHOTO JIEUCTBHUS HAUMHAET BCE
0osiee MUPOKO MPUMEHATHCS B MUPOBOM JIMTEpPAType, OCOOCHHO B CBSA3M C 3arps3HEHHUEM IpHU-
POJHOM Cpebl TSHKEIBIME METaJIaMH. B MHTEpecyromeM Hac acreKkTe PTYTHOW MpoOieMaTHKU
clielyeT OTMETUTh PACCMOTPEHHUE C JaHHBIX MO3ULUHN MeYaabHO 3HAMEHUTOTO MHIIUJEHTA B 3a-
nuBe Munamara [31], a Takke OLIEHKY BO3MOXHBIX IMOCJEICTBUII COBPEMEHHOTO PTYTHOTO 3a-
rpsi3HeHHs O6acceitHa AMa3OHKH BeleAcTBUE q0oObaH 300Ta [61]. Takoi moaxo/ mpeacTaBisieT-
Cs TUIOJOTBOPHBIM B KOHTEKCTE CHUCTEMAaTH3allMU U JYYIIEro OCO3HAHUSI TECHOM B3aMMOCBSI3U
BCEX MPOTEKAIOMUX B Orocdepe MpoIeccoB.
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I''IABA 4. BO3MO’KHBIE IPEBEHTHUBHBIE MEPbBI

Kak Tonmpko Obla OCO3HAHA Ba)KHAS HKOJIOTHYECKAsl POJIb MPUCYTCTBUS PTYTH B KOMIIOHEHTaX
BOJIHBIX DKOCHCTEM, HAUYaJCsS MOWCK Pa3IMYHBIX METOJIOB CHWKCHHS MOTCHIIUAIBLHOW YrpO3bI
JUTSL YeJIOBEKa MPH yIMOTPeOJIeHUH B TUINY obuTarenei Takux Boa. O030p MEpONpHSITHIA, PeKo-
MEHTyeMBIX Pa3JIMYHBIMU aBTOPAaMH, MpeacTaBieH B padore [89]. Cpean HUX €CTh Jaxke TaKue
HK30TUYECKHUE, KaK COpaChIBAaHHE CTAphIX aBTOMOOWIIEH Ha THO BOJOEMOB, TOCKOIBKY "Kele30
yIQISIET PacTBOPUMYIO PTYTh'". BONBIIMHCTBO M3 HHUX HAMpaBJICHBI HA W3OJALIUI0 MCTOYHHKA
PTYTH (3arpsiI3HEHHBIX TOHHBIX OTJIOKCHMI) WM HEUTPAIM3AINI0 WX BIMSHHS Ha BBIIIEIEkKA-
Y0 BOJHYIO TOJIIIY, TIO3TOMY OHU HE MOTYT OBITh MPUMEHUMBI ISl CMATYCHUSI PTYTHOW TIPO-
ONeMBbI B CO37aBacMbIX BOJOXpaHWIHINAX. J[7Is mocneqHuX, Mo MHEHUIO aBTOpOB 0030pa [89],
HEOOXOMMBI Cephe3HbIe KOMIUIEKCHBIC HAyYHBIC MCCIICIOBAHNSI, HAIIPABICHHBIC HA BBISBICHHE
U OIICHKY BO3MOXHBIX UCTOYHUKOB PTYTH B MPOSKTUPYEMOM HIIU CYyIIECTBYIoMEM Bogoeme. Ec-
J¥ B UX XO/€ OyIeT YCTaHOBIIEHO, YTO OXHIAEMOE WM CYIIECTBYIOIIEE 3arpsi3HEHUE HOCHT
BPEMEHHBIN XapakTep, TO MPEAMOYTHTEILHO OTPaHUYHUTHCS BBEJICHHEM KOHTPOJIA 3a COJepiKa-
HHUEM PTYTH B PbIOE W €€ BBIJIOBOM (10 TIOJHOTO 3ampera). B 6osee cepbhe3HbIX Cilydasx peKo-
MEHAYETCsI TIOJTHOE yIaJeHHe PACTUTEILHOTO MOKPOBA, a MPH HEOOXOAMMOCTH U BEPXHETO, 000-
TalllEeHHOTO PTYTHIO M TYMYCOBBIM BEIIECTBOM CIIOS TIOYB B 30HE 3aTOIUICHHS. B cBete coBpe-
MEHHBIX MPEJICTABICHUN 3TO, BUANMO, Hanbosee paguKalbHBIA CIIOCOO MPEeIOTBPAIEHUS BO3-
HUKHOBEHUS PTYTHOW OITAaCHOCTH B BOJAOXPAHIITUINAX.

JIJist CyIIecTBYIOIUX BOJAOEMOB C BBICOKMM COJIEpPXKAaHHUEM PTYTH B PHIOE YIYYIIUTH CUTYa-
IIAI0 MOYKHO C TIOMOIIIBIO0 T0OABOK B BOMY coeauHeHui ceneHa [27, 92]. O6paszyrommuiics cere-
HUJ PTYTH 00JaaeT YpEe3BBIYAHO HU3KOH PACTBOPUMOCTHIO B BOJE, UTO CBSI3BIBACT PTYTh U
PE3KO CHIDKAeT ee OMOOCTYIHOCTh JUISl THIPOOMOHTOB, B TOM YHCJE W JUISI METHIIUPYIOIINX
MUKPOOPTaHU3MOB. BO3MOKHO, UTO BIUSHUEM CElIeHAa OOBSCHSACTCS OMHCAHHBIN B JTUTEpAType
(eHOMEH HH3KOTO COJCPIKaHUSI PTYTH B PHIOE M MUTAIONIUXCS €10 TEIUIOKPOBHBIX BHIaX (BBIIpa
¥ HOpKa) BOJIM3M TUTAaHTCKOTO METaJUTyprudeckoro komruiekca Cagdepu B kaHaackoi mpos. OH-
Tapuo, 3arpsS3HSIONIETO TMPUPOIHYIO CPEly COCIMHEHUSMHU MEI, HUKENs, CBUHIIA, MBIIIbSKA,
skene3a u cenena [100]. [To mepe yaasieHHust OT KOMIUIEKCa KOHIEHTPAIMS METANIOB B JIOHHBIX
OTJIOKCHUSAX BOJOEMOB MAJaeT, a COJAEpKaHWE PTYTH B OMOTE IOCTOBEPHO Bo3pacraeT. [lo-
BUJUMOMY, MPOIIECC €€ OMOAKKyMYISIIUU BOJIM3M KOMILIEKCa MHTUOUPYETCS TPUCYTCTBHEM 3HA -
YUTEIBHBIX KOJIMUYECTB celieHa (B Boae - 0,2-0,4 MKr/m), XOTsS HE UCKIIOYEHO, YTO Ha METHUIIH-
pYIOIIHE MUKPOOPTaHU3MBI YTHETAIOIIE ACUCTBYIOT U IPYTHe METAJUIbI, TOKE MPUCYTCTBYIOIINE
B BBICOKHX KOHIIEHTpAIHsIX. BO3MOXXHO, 4TO CelleH B KaKOH-TO Mepe MPUYACTeH U K pa3HUIIC B
COJICpKaHUU PTYTH B pbIOE (PUHCKMX BOJOXPAHWIMII U MPUPOAHBIX 03ep (CcM. puc. 2.5), mo-
CKOJIbKY B H3y9CHHBIX BOJIOXPAHWIHINAX OH MPUCYTCTBYET B MEHBIINX KOHIICHTPAIUAX, & PTYTh
- B OOJIBIIINX IO CPABHEHUIO C €CTECTBEHHBIMH BojjoeMamu [86].

B Hactosimee Bpemst B LlIBeruu BBITOHSIOTCS WCCIEIOBAHHS TPAKTHYECKUX CTOPOH HC-
TI0JIb30BaHMs 100aBOK cenieHa (Hanpumep, B popme NapSeQ) ans cHUKeHHs COAepKaHUs PTYTH
B priOe [27]. [IpenBaputenbHble pPe3yabTaThl MOKA3bIBAIOT MPHHIUIHATLHYIO 3((HEKTUBHOCTH
JAHHOTO croco0a - yBeTUYEeHHUE KOHIIEHTPAIMK CcelieHa B BOJE IKCIEPUMEHTAIBHOTO 03epa OT
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0,4 mo 2-4 mkr/n B Teuenue 1984 - 1986 rr. cnocoOCTBOBAIO CHIXEHUIO COJEPXKAHUA PTYTU B
peiOe (IyKa ¥ OKyHb) B 2-3 pasza. ITOT METO HAYMHAIOT PEKOMEHI0BAThCSI ISl TPAKTUUECKOTO
UCIIOJIb30BaHUS B KPYITHBIX BOJOEMaX MPHU JOCTATOUYHO BRICOKUX 3HaueHUsX PH Boasl [65]. Tlpu
TOM HEOOXOJIMMO TIIATEIbHO COOII0ATh JO3UPOBKY: COACpKAHHUE CeJieHa B BOJAE HE OJIKHO
npeBbILaTh 1-2 MKI/J, a B ppiOe (HampuMmep, OKyHb) 2-3 MI/KT. DTO MOXET CYIIECTBEHHO YIyd-
IIUTh CUTYaINI0, OCOOEHHO JJIsi CHJIBHO 3arpsi3HEHHBIX CHCTEM, HO OCTAroIIMecs HEsICHBIMU He-
KOTOpBIC BOMPOCHI BIUSHUS CEJICHA HA THAPOOMOHTOB MPEMATCTBYIOT IIUPOKOMY BHEIPECHUIO
Metona. /st BogoeMoB ¢ HU3KUM 3HadeHweM PH Boubl (< 6,4) AreHTCTBO IO OXpaHE OKpY-
xarorer cpeapl HIsenmu (Swedish Environmental Protection Agenewpemiaraer 100aBisTh
W3BECTh B BOJAY WMJIM Ha MOBEPXHOCTH IJIOMIAINA BOJOCOOpHOTO OacceitHa. B 3Toif cTpane mpu-
mepro B 10000 o3ep priba COAEPKHUT PTYTh B KOHIIGHTPAIMSIX, MPEBBIIIAOIINX HOPMATUBHBIN
nokazatenb | mr/kr [45]. OgHa U3 MPUYMH ATOTO OTMEYAaeMOe B TIOCIETHUE JACCITHICTUS] CHU-
»keHue PH BobI 3a cyeT BbIMaeHUs KUCIOTHBIX OCAJKOB B YCIOBHIX HU3KOW OydepHOCTH BO-
noeMoB. [loBblllIeHHE KUCIOTHOCTH BOJBI, KaK MOKa3aHO BO MHOTHX KCHEPHUMEHTaxX M HaTyp-
HBIX HCCIIeNOBaHUSAX (Hampumep, [78]), yBenuuuBaeT OUOAOCTYITHOCTh PTYTH, MOATOMY €€ TO-
BBIIIEHHOE COJIEp’KaHue B PbIO€ MHOTHX BOJIOEMOB MHUpA SIBJISETCS OJHUM M3 CIEACTBHM TJIO-
0anpHOM MPOOIEMBbI AHTPOTIOTEHHO HWHIYLIUPOBAHHOTO YXYIICHHS KadyecTBa MOBEPXHOCTHBIX
BoJl. B pamkax mporpammsl "M3BecTkoBaHUE - PTYTh - 1e3ui", BbimodHsBIIEeHcs B [IIBennu B
tedeHne 1986-1989 rr. Ha 95 o3epax, LeneHanpaBIeHHO UCCIENA0BaIach BO3MOKHOCTh YMEHb-
IICHHUS KOHIICHTPAIIMU PTYTH B phIOe ITyTeM moBbIieHus PH nobaBkamu u3Bectu [44, 65]. DTOT
METOJT OKazajics MpocTeiM U dpdextuBHbIM. OH naBan ymenbineHne Ha 30% KOHIEHTpalUu
AJIEMEHTA B OKYHE B TE€UEHHUE ABYX JIET, B MOCIEIYIOIINE BA TOAa CHUXKAIOCh U €ro CoJiep:KaHue
B mryke (Ha 15-40%). Bo3MOXHO, 4TO CHM)KEHHE KHUCIOTHOCTU NPH M3BECTKOBAHUU 03€p - HE
€IMHCTBEHHAs MpUYMHA HaOmrozaemMoro 3ddekra, onpeaeacHHy0 pojib MOXKET UTpaTh U POCT
CoJiepKaHUsl HOHOB KaJlbliUs B Boje. B m060M ciryuae, METoa peKOMEHIyeTCsl B TPAKTUYECKHX
LEJSIX, IPUYEM MPEANOYTeHHE CIelyeT OT/IaBaTh BHECEHUIO N3BECTU Ha ILIOMIAlh BOJIOCOOPHOTO
Oacceiina, a He B BoJly o3epa. [lepBblif BapuaHT naeT 6osiee yCTOWUMBBIN U ATUTEIbHBIN 3P deKT
[65].

JlaHHBIH MeTO MPUMEHUM ISt HeOONBIIUX BOJA0EMOB (¢ Tuiomaaso 1-10 kM?). JUIs HEX ke
CYIIECTBYET aJbTEepPHATUBHBIN CIIOCOO, TaK)KE€ PEKOMEHIyeMbIii ATEHTCTBOM IO OXpaHE OKpYy-
xatorieit cpenbl [lIBeruu [65]. MIHTeHCHBHBINH BBUTOB phIOBI M3 Bomoema (10 25% oT obmei
YHCIIEHHOCTH) CHUXKAET cojiepkaHue pTyTu B mryke Ha 20-30% uepes 4 roaa, npexxHUil ypoBEHb
BOCCTaHABJIMBAETCS TOJIBKO yepe3 8-10 mer.

BriepBrie nanHoe siBjeHue ObII0 0OHapyxeHo B Haudajne 80-x rr. [42]. B ogqnom u3 HeOOb-
[IMX HIBEJCKUX 03ep MOCJIe MHTEHCUBHOTO BBUIOBA PHIOBI Uepe3 JBa rojia B OCTABIICHCS YacTH
MOMYJISIIIMY COAACPKAHUE PTYTHU CHU3UIIOCH IPUMEPHO B 2 pa3a M 0CTaBajOCh Ha TAKOM YPOBHE B
TedyeHue deTripex JeT. duznueckoe ynaneHue polObl He YMEHBIIUIIO O0IEro KOJIMYecTBa pTyTH
B BOJIOEME, ITOCKOJIBKY BO BCEH OTIIOBICHHOM pbIOe ee Opu10 TONBKO 0,5 T, TOT/Ia Kak BECh 3arac
B BEpPXHEM 3-CaHTHMETPOBOM CJIO€ OHHBIX OTJIOKEHUU o3epa oueHuBaics B 50 r. [Ipuuaunsl
oTMeueHHOro 3(ddexTa 10 KOHIa MOHATH HEe OblTH. BO3MOXKHO, UTO CHM)KEHHE KOHIEHTpaLUn
PTYTH O0YCIIOBJIEHO CMEHOM KOPMOBOM 0a3bl IIyK, UX MEPeX0J0M Ha MUTaHHE TUIOTBOH BMECTO
MOJIO/IM LYK U OKYHsI. IHTEHCUBHBIN BBUIOB LIIyKH CHUMAET JaBJIEHUE Ha IUIOTBY, €€ MOMyJIAus
HAYMHAET PACTH U UTPaTh Bce OONBINYIO PO B AUETE OCTaBIIMXCA mykK. [locneanue, mepexos
Ha MHILY ¢ MEHBIINM COJICpKAHUEM PTYTH, €CTECTBEHHBIM 00pa30M OTKJIMKAIOTCS Ha 3TO.
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CrernuanbHble UCCIIEIOBAHUS TAHHOTO SIBIEHUS MPOBOAMWINCH B Ounistaanu [95, 96]. OTpa-
OaThIBAIMCh JIB€ BO3MOKHBIE MPUYMHBI BIWSHUS BBLJIOBA Ha COJEp)KaHUE PTYTH: a) CHIDKEHUE
YHCIEHHOCTH TOMYJISAIIMUA BEJET K CO3MaHUI0 Ooyiee OJIarOoNpUSTHBIX YCIOBUN ISl OCTaBIIMXCS
oco0el, OHM HAaYMHAIOT pacTH OoJiee OBICTPO, M, KaK CJICICTBUE, B MCHBIIICH CTEMEHNU HaKarlIu-
BaTh PTYTh (TaK Ha3bIBaeMoe pa3daBiieHue pocToM) [75]; 0) yaaneHue 4acTH METUIPTYTH BMECTE
C PBIOOI M HCKITIOUEHUE €€ U3 KPyroooopoTa B BOJAOEME.

OaHO3HAYHOTO BBIBOJIA B MOJIb3Y OJHOTO M3 BAPUAHTOB TAaK U HE YAAIOCH CIENaTh, BO3MOXK-
HO, 4TO JIEUCTBYET cOoueTaHHe pa3HbIX ()aKTOPOB, B TOM 4YHCJIE U cMeHa paunoHa. C mpaktuye-
CKOM € TOYKH 3PEHHsI METOJ] JOCTATOYHO JACIIeB U HaJexeH. Kpome Toro, B oTiMuue OT Apy-
TUX, OH SBJIAETCS HanOoJiee "eCTeCTBEHHBIM", M, BEPOSITHO, HE TIPUBOISIINM K TOOOYHBIM Hera-
TUBHBIM MOCIENCTBUSAM. [Ipu 3TOM HEOOXOUMO TTOMHHUTH O €Tr0 MPUMEHHUMOCTH TOJIBKO K JIOC-
TATOYHO HEOOJBIINM BOJOEMaM.

Jlpyroit BO3MOKHBIH CIIOCOO CHIKEHHUS KOHIEHTPALUKA PTYTH B pbl0€ OCHOBAaH Ha CIEIyI0-
IeM 3KCIEPUMEHTAIbHO YCTaHOBJICHHOM (DaKTe: pTYTh B JOHHBIX OTJIOXKEHUSX, Oyayun "morpe-
OenHoit" Ha TTyOMHY OoJiee 2 cM, HE BKIIFOYAETCsl B Tpodudeckue 1enu BogoeMoB [92]. [lanHoe
YIBEpXKJICHHUE HE SBIIAETCS YHMBEPCAIbHBIM 3aKOHOM, TOJIIMHA TAaKOTO H30JHMPYIOIIEro CIOs
MOJKET 3aBHCETh OT MHOTUX (DaKTOPOB, HANPUMEP, OT TPAHYIOMETPHUECKOTO COCTaBa JAOHHBIX
OTJIOKEHUN UJTU XapaKTEPUCTHK BOJAHOIO MOoToKa. TeM He MeHee, OUeBUHO, YTO aKTUBHO BIIMSI-
€T Ha TUAPOOUOHTOB TOJIBKO TOHKUN MOBEPXHOCTHBIM CIOW JOHHBIX OTJIOkKEeHHM. [lepekphiThie
0oJiee YUCTHIM MaTEpPHAIOM CUJIbHO 3arps3HEHHbIC JOHHBIE OTJIOXKEHHUS BBIXOAST U3 paccMaTpu-
BA€MOM CHCTEMBI, €CJI HET IPOLIECCOB X pa3MbIBa U nepeoTioxenuit [83]. [Toatomy B kayecT-
BE€ NMPEBEHTUBHOM MEpPbl MOKHO PEKOMEH]I0BaTh HCKYCCTBEHHOE B3MYUYHBAHHE JOHHBIX OTJIOXKE-
HUH BBEpPX IO TEUCHHIO OT 3arPsS3HEHHBIX YYACTKOB C IENBI0 X 3aXOPOHEHUS WK pa30aBleHus
MaTepuaIoM ¢ 60see HU3KUM COJEp>KaHUEM PTYTH WIM OPTaHUYECKHX BEIIECTB.

W, nakoHen, B Ka4eCTBE JOMOJIHUTEIIBHON MEPbl PEKOMEHAYETCSl BBEIEHUE KOHTPOJIA 3a Ie-
pepaboTkoii 6eperoB BOJOXPAHWIMIL U MPUMEHEHHE, MPU HEOOXOIMMOCTH, CIEHUATbHBIX aK-
[UH 10 ee mpeaoTBpaileHuto [89]. YBenuueHne npoTsHKeHHOCTH OeperoBoil TMHUH U MPOUCXO-
JSIIUHM IPU 3TOM pa3MbIB OYBEHHOTO FOPU30HTA MOXKET YBEIUYUThH MOCTYIUIEHHWE PTYTH U TY-
MYCOBBIX BEIIECTB B BOAY.

BaxxHo momyepKHyTh, YTO IO HACTOAIIETO BPEMEHU METOJIbl, CIIOCOOHBIE CMSTYUTH WU
CHSTBH PTYTHYIO MPOOIEMY, ITUPOKOTO MPAKTUIECKOTO MCIIOIH30BaHUS HE MONMydnin. Peus uaer
JUIIL 0 HEOOJBIIUX 03€paxX WM SKCIEPUMEHTAIBHBIX 00BEKTaX THIIA 03ep. DTO OO0YCIOBJICHO
KaK TEXHUYECKUMU CJIOKHOCTSIMU UX MPUMEHEHHS WA PE3KUM YJIOpOKaHUEM CTOMMOCTH IPO-
€KTa, TaK U BO3MOXHBIMU MOOOYHBIMU TPYAHOIPEICKa3yeMbIMU MOCieACTBUSAMU. [loaTOMY 110-
BOJIbHO yOeWTeIbHA TOYKA 3PEHUS U3BECTHOTO KAHAJICKOTO CIEIMATUCTa 0 TaHHOUW mpobiemMe
T. JI>KoKCOHA, KOTOPBIA CYUTAET, YTO '""CaMbIM Pa3yMHBIM OBLJIO ObI TIPOCTO MPEIOCTABUTH CHC-
TeMy caMoii ce0e ¥ MO3BOJIUTH €il IOCTHYb CBOETO €CTeCTBEHHOTO cocTosiHUA" [51]. IMeHHO Tak
MOCTYIAIOT celyac Ha KaHaACKWX Turantax (komiuiekc "Jla-I'pana" w mpoekt "Uepuwmii-
Henbcon"), orpaHn4uBasch TUIIH periiaMeHTAIe UCIIOIb30BaHMs PHIOBI B MUILY (HOPMBI TO-
TpeOeHus, MPeANOYTUTENbHbIE BUJIbI, pEKOMEHAyeMble BO0eMbl). [Ipu 3TOM MHTEHCUBHO Be-
JyTCSl KCCTIEIOBATENbCKUE PAOOTHI IO MEXaHW3MaM METHIIMPOBAHUS U OMOAKKYMYISIIIUHN PTYTH,
a TaKXe SKCIIEPUMEHTHI IO BO3JIEHCTBUIO HA 3TH MPOLECCH C LEIbI0 BO3MOKHOTO YIIPABIIECHUS
UMU.

B cuny Toro, yTo (peHOMEH MOBBIIIEHHOTO CO/IEPKAHUS PTYTH B ppIO€ B HEJABHO CO3/IaHHBIX
BOJIOXPaHWJIMINAX SIBIISIETCS UX YHUBEPCAIBHBIM CBOHCTBOM, €r0 HEOOXOIUMO YUUTHIBATH MPU
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MPOEKTUPOBAHKH JIF0OOTO UCKYCCTBEHHOTO BOI0eMa, T1ie Obl OH HU co3aaBaiics. OcoOeHHO Bax-
HO 3TO JJISl PETUOHOB, /i€ phIO0JIOBCTBO UIPAET CYIIECTBEHHYIO POJIb B )KU3HEACSITEIbHOCTH Ha-
cenenusi. Camasi pagukaibHas Mepa B JaHHOM CIllydyae - YAAJ€HHWE PacTUTEIBHOTO MOKPOBA U
BEPXHETO FOPU30HTA MOYB 30HBI 3aTOILICHUS - YBEJIIMYUT CTOMMOCTD JIFo00oro nmpoekra. OmaHako
MPHU OTKa3e OT TaKOW aKIUU ClIeyeT OBITh TOTOBBIM K TOMY, YTO BEPOSITHOE MOBBIIIEHHOE CO-
Jep>KaHUE PTYTU B phIOE B T€UEHUE NEPBBIX JIET (a TO U JECATUIICTHI) 3aCTaBUT HECTU JTOTIOTHHU-
TEJbHBIE PACXObI (3aTPaThl HA Pa3BEPTHIBAHUE CETH HAJECKHOTO MOHUTOPUHTA 32 COJAEPKAHUEM
PTYTH B pblO€ U PTYTHOI Harpy3Koi Ha MECTHBIX JKUTEJEH, KOMIIEHCAIUs TOTeph MPH COKpalie-
HUU PBHIOOTIOBCTBA | T.1.). B 1I000M citydae mpu MpOeKTUPOBAHUH BOJOXPAHIIIUII HEOOXOUMBI
camble TLIaTeNbHbIe MpeIBapUTEIbHbIE U3bICKaHUs, CBS3aHHbIE C OLICHKOM MaciiTaba U BpeMeH-
HOW MPOIOJKUTENBHOCTH PTYTHOM MPpOoOsIeMbl B Oyayiiem Bojgoeme. [Ipu oTCyTCTBUHM HOCTaTOY-
HO HAJIeKHBIX METOJIOB KOJIMYECTBEHHOI'O MPOTHO3UPOBAHUS UPE3BBIYAIHO CIOXKHOW COBOKYII-
HOCTH Pa3IMYHBIX MPOIECCOB, MPOTEKAOIINX MPHU CO3JaHUHU BOIOXPAHIIIUI, CAMBIM HaICKHBIM
CrocoOOM TaKo#l OLEHKU SIBIISIETCS MCIOJIb30BaHUE HHPOPMAIMH 110 APYTUM, YK€ CYLIECTBYIO-
MM B aHAJIOTHYHBIX MPUPOAHBIX YCIOBHUAX BomoeMaM [51, 84, 89]. IloaTroMy npu mpoeKTHUpoO-
BaHUU BOJOXPAHUJIHUIN HAPSIY C MOJIEBBIMU M3BICKAaHUSMHU HY)KHBI TakXke cOOp M aHanu3 Bcei
uHpopManuu mo BomoemaMm. ClemayeT OTMETHUTh, YTO B Hallell cTpaHe HEOOXOIUMOCTh TaKOH
JIEeATETLHOCTH ObllIa BIIEPBBIC OCO3HAHA B CBSI3M C HAyYHOW JKCIEpTH30H mpoekta KaryHckoi
I'SC. Ucnonb3oBaHre MHPOBOTO OIBITA MO3BOJIMIO OLIEHUTH BO3MOXKHBIE MACIITA0bl PTYTHOM
poOJIeMBI B IPOEKTHPOBABIIIEMCsI Bojoxpanmiuiie [5, 19, 90, 93].
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3AKIIOYEHUE

[Tonapnstomas yacTh MyOIUKALIUNA 110 JAHHOW TeME OTpa)kaeT, Kak B 3TOM MOT YOEeIUThCS YUTa-
TeNb, 3apYOCKHBIN OMBIT. X0UeTCs HAIEAThCSA, YTO IO Mepe CTaOUIN3aluu 3KOHOMUYECKOU CH-
Tyallud U BBIXOJa DKOJOTUYECKUX MPOOJIEM U3 HBIHEIIHEH T'YCTOW TeHU MOJUTHYECKUX U DKO-
HOMMYECKHUX, BOZMOKHOCTH H3Y4YEHHUS PEaKIHMi OKpY)Karolled cpeibl Ha pa3Iu4HbIe aHTPOIIO-
TeHHbIE BO3JEHCTBUS pactupsTcs U B Poccum.

['unposHepreTHYecKue pecypehl IUIaHEeThl HeM30eKHO OyayT OCBaWBaThCS B TOW WIJIM WHOM
crenienu. OcobGeHHo 3To kacaercsi CHOMpPH, MOCKOJBKY 37€Ch COCPEIOTOYEHA MOIABISIOIAs
YacTh KOJOCCAJIIBHOTO POCCHMCKOTO MOTEHIMAIA. B 3HAUMTENBHONW CTENEHH OH OCTAETCS ellle
HEOCBOEHHBIM. M 04eHb Ba)KHO, YTOOBI B TIOOOM Cllydae peuieHHe Mo KaXI0My 00bEeKTYy IPHHHU-
MaJoCh C TOJHBIM OCO3HAHHUEM €ro BO3MOXKHBIX MOCIEACTBHM. A Al 3TOro HEOOXOJUMO HE
TOJIbKO Pa3BUTUE METOJOB OLIEHOK CTENEHU OKUIAEMOT0 PUCKA, HO M 3HAHUE UY>KOTO OIbITa, B
TOM YHCJIE UY)KUX OIIUOOK U TOCTHKEHUH. ABTOp cuuTall Obl CBOIO 33/1auy BBIMOJIHEHHOM, €CIH
Obl JaHHBINA TPy[ cojeiicTBOBaN OoJiee HIMPOKOMY OCO3HAHUIO U PACIIPOCTPAHEHHIO OIMbITa TeX,
KOMY JOBEJIOCh CTOJKHYTHCS C TAKUM MHTEPECHBIM U HKOJIOTUYECKU 3HAYHUMBIM SIBICHHEM, KaK
pTyTHas mpobiaemMa BOJOXPAHIITHUIII.
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