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[IpuBeneHsb! pe3ybTaTbl PEKMMHBIX TEOXMMUUYECKHX UCCIIE0BAHMI B paliOHE CTPO-
nrenbetBa Tomvadesckoit MI'OC B Yerh-bonbinieperikoM paiione Kamuarckoro kpast.

B pamkax mporpaMMHOTO MOHHUTOPWHTA, HapsAAy C MOYBEHHBIMH, re000Ta-
HUYECKHMH, 300I0THIECKUMH HCCIEOBAaHMSIMHU, TPOBOMIOCH TE€OXUMUYECKOE
onpoOOBaHUE TEPPUTOPUH Oacceitna peku ToramadeBa, Kak nmpoduie 3aa0KeH-
HBIX J10 00pa30BaHus BOJAOXPAHWINIIA, TaK ¥ TPO(QHUIICH, 3aJI0)KSHHBIX Ha HOBBIX
IUIOIIA/SIX BO BCEX BBIICIEHHBIX NMPHPOIHBIX TEPPUTOPHAIBHBIX KOMILIEKCAX
(IITK), nomyuyuBImMxcs B rpouecce GopMHUPOBAHUS BOJOXPAHHIIHIIA.

N3zyuaemas ninomaas pacnonokeHa B 90 km Haroro-3anan ot [lerponasnoBcka-
Kamuarckoro, B 46 kM Ha 10ro-BOCTOK OT noceska Amnada. [IpuypoueHa K KoT-
noBuHe o3epa TonmmaueBa u Oacceitny pexu TonmadeBa. Penped paiiona pabot
B OCHOBHOM C(pOPMHPOBAJICS Oarogaps roJoleHOBOMY BYJIKaHH3MY. B pesyib-
TaTe aKTUBHOW BYJIIKAHMYECKON NEATENLHOCTH 00Pa30BAINCh MHOTOYHCIICHHBIE
IIJIAKOBBIE KOHYCHI U JIABOBBIE HATOPBSI, KOTOPBIE NIEPECTPOUIIN THIPOCETh, MOA-
TIPYAUB BOIOTOKH, M cO3/1aH KaHbOH p. Tonmauena (IlleiimoBud, 1974).

B xome mosneBbIX pabOT ObLIO BBIAEICHO 6 MPUPOIHO-TEPPUTOPHUATBLHBIX
xommuiekcoB (I1TK) (bazapxun, 1993, 2000): ropHO-IONUHHBIN, TOPHBIX CKIIO-
HOB, MOIM M MEePECHIXAIONINX BOJOEMOB, TOPHBIX IIUPKOB U 3aMKHYTBIX JOJIUH,
MPEATOPHBIX BO3BBIIIEHHOCTEHN, TEXHOTEHHBIMH.

HccnenoBanusi NPOBOAWIM IYTEM TI'€OXUMHYECKOTO ONPOOOBAHMS KIIO-
YEeBBIX YYAaCTKOB. METON KIIIOUEBBIX y4YacTKOB OBLI BHIOpaH IO IBYM NpH-
yrHaM. Bo-mepBbIX, pailoH pabOT OTIMYaeTcsi BechbMa CIOXKHBIM T'€0JIOTO-
THIPOTEOJIOTNYECKAM  CTPOCHUEM, OONBIION MO3aMYHOCTBIO TOYBECHHOTO
MOKPOBAa M CHJIBHO PACWICHEHHBIM pPebe()OM — IMepenagsbl BEICOT JOCTHIAaiOT
6omee 1000 M. A BO BTOpPBIX — OYCHB CHKATHIN TpadUK MOJEBBIX paboT HE Io-
3BOJISIET MPOBECTH CILIONTHOE KOHAMIIMOHHOE onipoboBanue. [lepBoe (poHoBoE)
OonpoOOBaHUE MPOBOJAMIOCH 0 Hadajla CTPOUTEIBHBIX Pa0bOT, MPaKTHYECKH Ha
HEHapyILICHHON TEPPUTOPHUH, B aBI'yCTE — CEHTSIOpe, BTOpOE — CITyCTs S JIET 110
npoduisM (KJIFOYEBBIM y4acTKaM) Ha dTalle Hadaljia 3alloJIHeHUs KaJleH/IapHbIe
BOJIOXPAHMJINIIA, B TE YK€ KOJIEHJapHbIE CPOKH.
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B npenenax xaxmoro u3 BeIOpaHHBIX [1TK 3amokeHBI OIWH WM HECKOIBKO
npoduieit pa3IMIHON NPOTSHKEHHOCTH, YTO 3aBHCUT OT UX IUIOLIAIH U pesbeda.
B mpenenax >Tux mpoguiieii moIHOCTHIO IPOBEICH 0TOOpP MPod MoYBo0Opasyio-
KX ITOPOJ U MOYB.

Ornpo6osanue Beex BbiaeneHHbIx [1TK mpoBoauiich no cTaHaapTHBIM METO/H-
kam (TpeGoBanusi..., 1999). Uccnenosano u onpodosano 607 Touek HaOMIOICHYS,
otobpano 6onee 580 mpobd mous, 535 — mouBoOOpasyroIMX TPyHTOB. Jlaboparop-
HBIA aHaymm3 npoBoxwics B LleHtpanbHoi naGoparopun Kamuarckoil OHMCKOBO-
CHEMOYHOM SKCIICJIUIINK, UMEIOLIEH CepTU(UKAT HA NPOBEACHUE KOJIOTMYECKUX
nccnenoBanuii. [IpoObI IOYB 1 TPYHTOB MOABEPIIIICH ITOTHOMY CIICKTPajIbHOMY aHa-
TIH3Y.

AHanu3 CpaBHUTEIBHBIX TAONHUIl CPETHMX COAEPKAHMH MHMKPOAIEMEHTOB
B ITOYBOOOPA3yIOIINX TPYHTaX W MOYBAX IOKa3bBaeT, uto B npexaenax [ITK, rae
HE MTPOU3BOIAMINCH MacITaOHBIE 3eMIISTHbIE PAOOTHI, CBSI3aHHBIC C IIEPEMEIICHH-
€M U MEepeMELIMBAaHUEM 3HAYNTEIbHBIX 00BEMOB IPYHTA, & TAKKE OTCYTCTBYET
BO3JICUCTBHE aBTOTPAHCIIOPTA, CPEAHUE COMIEPIKAHHS U3MEHIIMCh HE3HAYNUTEIb-
Ho. Croma otHocutcest ropHo-faonuHHbI [ITK Ha o3epHOM amtoBuy, TIe mpeoo-
JJadacT BJIMAHHUC OT U3MECHCHUA YPOBHSA BOJABI B O03€PE U MPAKTHYCCKU HE IMPO-
n3BoaAMIoch 3eMenbHbIX padot, IITK ropHBIX CKIOHOB, B Ipesienax KOTOPOTo
Ha MOMEHT HcciieoBaHnii Obuta npousBeeHa aumb mypgoska, [ITK ropusix
LIMPKOB 1 3aMKHYTBIX JOJIMH, KOTOPBIN HE TIOJJBEPraeTcs MpsSIMOMY BO3JICHCTBHIO
BooOme. I1TK npearopHbIX BO3BBIMIEHHOCTEH BIIEpBBIE ObLIT OMPOOOBaH B MPO-
necce 00pa3oBaHUs BOJOXPAHWININA, MOITOMY HET BO3MOKHOCTH HPOBECTH
CpaBHUTENBHBIN aHanu3. Ho yxe ceifuac BUIHO, YTO MO CBOMM XapaKTEPHCTHKAM
OH 030K K TopHO-HonmuHHOMY [ITK Ha 03epHBIX OTI0KEHHSX.

B npenenax IITK, roe npucyTcTByeT Bo3aeiicTBUE, B 3aBUCUMOCTH OT €0 Xa-
pakTepa HaOmogaeTcst O4eHb cradas TEHICHINS K HAKOTIIICHHIO 3IEMEHTOB, KOTO-
PBIE IPUHATO OTHOCUTH K «TEXHOTCHHBIMY, U BHAYUTCIIBHOC CHUKCHHUE COZICPIKA-
HHUSI 2JIEMEHTOB, KOTOPBIE ONPE/IEIIAI0T OnoreoxumMuueckyro aktuBHocts [TTK.

Tax, nns mous ropHo-nonuHHOro IITK (Ha ammoBHANbHO-TEPHOBBIX IO-
YBax), KOTOPBIH HCITBITHIBAET HAMOOJIbIIEE BIMSIHUE OT CTPOUTENHCTBA U IKC-
IUTyaTaluy TIOTHHBI U JIOPOT, HaOIIIo1aeTcsl yBeNn4YeHHe KOHIEHTPAK CBUHIIA
(Pb) B 2 pa3a, nuunka (Zn) B 2.8 pas, meau (Cu) B 1.6 paza, xobansra (Co) B 1.6
pasa, nukens (Ni) B 1.8 pasa (ta6m. 2). s mouBooOpa3yIomuX MOpoJT TOTO XKe
KOMITIEKCAa OTMEUEHO He3HaunTelabHoe yBenmuenune mean (Cu) m nmHka (Zn),
a TaKXKe CyIIECTBEHHOE yBeNInUeHHe conepkanus kodansra (Co) — B 7.9 paza.

HaTepecHo, 9To s mouBooOpasyronwx 1 1ouB [1TK 3aMKHYTHIX JOTWH 1 IIMPKOB
TOYKE HAOIMIONAETCsT HEKOTOpast TEH/ICHIIHS K YBEIIMUCHHUIO COIEPIKaHMs CBUHIIA, IINHKA,
Gaprs 1 BIECMYTa, TIpUUeM cpeHee coneprkanne cBuHIa (Pb) yBemramocs B 2 pasa.

B menom mms Becex IITK HaOmromaeTcsi CHWDKEHHE CYMMAapHOTO COIepiKa-
HU MHUKPODJIEMEHTOB B n0l113006pa3yloumx TpyHTaxX M II04YBax, 4YTO CKa3sa-
JI0Ch Ha Kod(hduimeHTax paauanbHor auddepennuanun (Rp), T.e. Ha 0coOeH-
HOCTSIX MHTPAllMM W HAKOIUICHUS MHKPOJJIEMEHTOB. PaccuuThIBacTCS OH Tak:
Rp = Ci/ Cin, Ci — conep>kaHue JIJaHHOTO JIeMEHTa B 1opoyie Wix rnouse, Cin — co-
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JIEpKaHNE TOTO 7K€ NIEMEHTA B TIOJCTIIIAIOIIEH MOPO/IE MITM B TIOYBOOOPA3YIOIIHX
rpyarax ([aBpmiosa, 1989). IIpu cpaBHeHnn cymmapHbIX ~Rp, Beigenernsix [ITK
J10 00pa3oBaHusI M B IpoIiecce 00pa3oBaHUs BOJAOXpaHUIHIIA (Ta0JI.), BEISICHUIACH
uHTepecHast 0coOeHHOCTh: s [ITK 3aMKHYTBIX TOMHH M IIUPKOB, IIE MPSMOE
BO3/ICHCTBHE OTCYTCTBYET, OTHOLICHHE CyMMAapHBIX KO3(D(QUIMEHTOB paiialIbHON
nmuddepenimarmu (XRp (1o obpazoBanus Bogoxpanuiuiia) / LRp (B mporecce 00-
pazoBaHMs BOIOXPaHMININA), B HE3aBHCHMOCTH OT THITA TOYBOOOPA3yIOIINX TIOPO/,
paBHa 1.4. AHasorn4Hasi cuTyarust HabJIroAaeTCs ¥ C TOPHO-I0JIMHHBIM KOMILIEKCOM
Ha 03epHBIX OTIIOKEHMSIX (paiioH 3aroruieHus). Ha MoMeHT orpoGoBaHus u B 1po-
1iecce 00pazoBaHs BOIOXPaHHMIININA YPOBEHb BOAIBI B 03epe nojasiicst Ha 0.5-0.6 M,
YTO HE OKa3aJI0 CYILECTBEHHOTO BIMSHNUS HA 0COOCHHOCTH MUTPAIIMH M HAKOTUICHHS
MHKpPOJIEMEHTOB B TPYHTaX KOMILIEKca. 3/1eCh COOTHOIIeHHe ~Rp (1o oOpazosa-
HUS BofoxpaHuiiia) / ZRp (B mporecce 00pa3oBaHUs BOIOXPAHWIIUINA) paBHO 1.3.
B npezenax Toro xe ropHo-gonuaHoro ITK u ITTK ropHsIX CKIOHOB, TIe orpe-
JICJICHHOE BO3/CHCTBHE TPUCYTCTBYET (CTPOMTEIBCTBO M AKCIUTyaTalsl TUIOTHHBI
1 TIOABE3IHBIX ITyTel ), cooTHOLIeHHe XRp (10 00pazoBanus Bonoxpanuinina)/ Rp
(B mpouecce 00pa3oBaHMS BOIOXpaHWIMINA) Jocturaer 3. Camoe 3HaYUTENILHOE
Bo3zericteue nperepren [ITK moiim n 3apacTaronmx BOZOEMOB HOCIE MEPEKPHI-
THS pekn mioThHOM. [ToiiMa nepecoxia, u B pe3yibrare H3MEHHINCh OCOOCHHOCTH
MHTPAlUK U HAKOIUIEHHWS MHUKPOXJIEMEHTOB B CHCTeMe Toposa — mo4ysa. COOTHO-
mreHne XRp (mo oOpaszoBaHms BomoxpaHwmiia) / LRp (B mporecce 00pa3oBaHUS
Bopoxpanmmia) 1 3toro [ITK B BepxHeM TeueHUH (Ha O3EPHBIX OTIIOKCHHUSX)
paBHO 0.55, 94TO O3HAYaET yBEIMUCHUE HAKOIUTEIHHBIX CIIOCOOHOCTEH TOYBHI B 2
pasa B mporiecce 00pa3oBaHust BoAoxpaHuiuia. Xots ais Beex npyrux [ITK, Bito-
yast [ITK 1no#im 1 3apacTaroIix BOJOEMOB, TOJIBKO B HIDKHEM €r0 TEUSHHH, I7IE eIIe
ObLIa BOJIA, 3Ta CIIOCOOHOCTH yMEHbIUIach oT 1.3 10 3.5 pas.

BriBonbl. Bee Bhilecka3zaHHOE MO3BOIISIET MPEIIONOKHUTH, YTO HApsIIy C ecTe-
CTBEHHBIMH CE€30HHBIMHU M3MEHEHUSIMU T€OXUMUYECKON aKTUBHOCTH BBIJICJICHHBIX
[1TK, HaOmonaioTcs ¥ reOXMMUYECKHE M3MEHEHHUS, BbI3BAaHHBIC TEXHOTCHHBIM
BO3/ICHCTBHEM HAa KOMITJIEKCHL. DTO TEHICHINS K HAKOIUICHUIO TEXHOTCHHBIX dJIe-
MEHTOB 1 OTHOBPEMEHHOMY CHIDKEHHIO AJIEMEHTOB, ONPEEIIIOMNX TeOXUMHIYe-
ckyto akrtuBHocTh [ITK: Ag , Mn, Ti, V. [locnenHee npuBoauT K M3MEHEHUIO Rp
(HaKONUTEJBHBIX CIIOCOOHOCTEH TOYBBI), 3aBUCSIINX KaK OT CE30HHBIX KoleOa-
HHH, TaK ¥ OT CTENICHH U XapaKTepa BO3ACHCTBHA Ha KOMITIEKC (Tadt.).

B xo1e reoXxuMHUueCcKuX UCCIEI0OBAHNUN BBISIBIECHO:

1. PaGOTHI 11O CTPOUTENBCTBY U 3KCILTYaTAIMHN IUIOTHHBI, CBSI3aHHBIE C IIEpeMe-
IIEHUEM U TIEPEMEIINBAHIEM TPYHTOB, OKa3bIBAIOT BIMSIHUE HAa XapakTep MHUIpa-
MM M HAKOIIJICHHS] MUKPOAJIEMEHTOB B TIOYBOOOPA3YIOIIUX IPYHTAX M ITOYBAX.

2. Hanuuue cBsI3M MeX/ly 3HA4CeHUEM CYMMapHOTo KO PUIIEeHTa paraib-
Holt nudpepennmannu konkpeTHoro [TTK u creneHpio n xapakrepoMm TEXHOTeH-
HOTO BO3/JCHCTBUS HA HETO.

3. Ha MomeHT uccnenoBaHuii Hanbosiee MOJABEPKEHHBIMH TEXHOT'€HHOMY
BO3JCHCTBHIO OBUIM IMOYBHI M IOYBOOOPA3yIOIIME TOPOABI TOPHO-IOIUHHOTO
IITK 1 koMIuIekca oM 1 MepeCHIXaloINX BOLOEMOB.
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CymmapHvie Koagh@uyuenmul paouaivrot 3asucumocmu 015 paziuunvix [ITK

XR(no o6pazoBanus
Jlast mouB Ha 6a3anbrax | /st Ho4B Ha 03epHBIX B}(:);l[{()?paﬂunuma)
U ux uuiakos () otyioxkeHusix (al) B pouecce
o0pa3oBaHus
OTK BO/IOXPAHHJININA)
o o6pa- | B npouecce |/lo o6pa3o-| B npouecce
30BaHusA |00pa3oBaHus| BaHHUA o0pa3zoBa- B al
BOJIOXPA- | BogoxpaHm- | BogOXpa- | HuUS BOJO-
HHJIMIINA JIMIIAa HWINIA (XPAaHUTIHIA
;"T"I’g"'ﬂ"”“m"“ 8.3 2.7 28.9 2163 | 307 | 13
ITTK ropueix 9.09 2.86 27 8.64 32 | 3.125
CKJIOHOB
TR saMiatymoix |- g o 4.42 19.5 14.4 1.4 1.4
JIOJIMH U LIUPKOB
IITK noiim
U 3apacTaroumx 8.3 2.9 17.78 31.86 2.9 0.55
BOZIOEMOB
IITK TPEATOPHBIX _ 6.56 ) 223 ) )
BO3BBILLIEHHOCTEHN

*«-» — onpoOOBaHKNE HE TIPOBOIUIIOCE.
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