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Ha $one o6rqeft reoxuyr,rqecnofi xaparrepncrnrctr cenepuofi vacru Ee.napycn rolcasauu cnequsu-
rrecrrde oco6egrrocru llo.noqno-Ityp3eMcrcoro noaca paBJroMoB, npeAJroil{eHa MeroAuKa ero reoxlrnrr,r'recrcofi

Auarsocprrdn u AaHa oqeglra Ml{HepaJlbuo-cblpbeuoro norexrl[aJra. [ouyvennne AaHHbIe no3BoJlrllor

pe6oMegAoBarb nocraHoB6y nonc6oBbrx pa6or Ha nJIoTIIaAI{, [pl{Mbtnaloqefi n t{syrleulroMy noflcy pagJIoMoB.

Vlccne,qoBaHt{e Mr{HepaJloro-reoxmMnalecnoft cneqHaJIuBa EKTOHHqCCKI4 AKTI4BHbIX 3OH

rdMeer HeMaJroBalKHoe SHaqeHr{e, T. K. noSBoJlfler peularb B KoM[JIeKCe yrr4Mtl MeTO,qaMm TaKI,Ie

TCOXI4MYItIECKI4Xreorgruqecnr4e BaAaqu: AytarHocTI4Ka paapblBgblx napyruenuft, o6ocnd EII/IC

Kpr{Tepr,reB Bbr,qeJreHr4fl paBJroMoB r.ny6unnoro gaJlotfieHr{fi; BbIsBJIeHue HoBbIx notrcnoBblx np}rBHaKoB

Ha pa3rrrrrHbre BrrAbr Mr4nepaJrbnoro cbrpbfl (B, Li, Rb, Hg u gp.); ornpblrre HoBbIx pygonpoannenrari

r{ Mecropo;qAexufi mruepaJrbHoro cbrpbff; oLIeHKa BJIttsHI4tg ruy6uuxux paBJIoMoB, encra.rRqutl IIo Hr{M

xrdMuqec6rlx oJreMeHToB Ha nprrpoAHue rangrua$rbl I{ DnoJloruqecnylo o6craxorrcy. 3$$erctunnocrl

u [pa6T]rqec6oe B5aqeHr{e reoxr4Mr{qec6}rx uccJleAonauuft nosrrtuaercl{. ecJIIiI oHI4 npoBoA.HTcs ,qo

rrprrMeneHI{f AoporocToffIllilx MeTo,4oB, Ha[pI4Mep 6ypeuna uy6Onzx cKBal'rvIH' Bltnonsenuoe

r4gyiregrre qergeprr{qHbrx orJrofire:auilt u BepxHI4x roptIBoHToB KopeHHbIx nopoA B 3oHe |lonoqno-

Kypaemcnoro nofica pa3JIoMoB npecJle,4oBaJlo tIMeHHo 9TI4 IIeJII4'

O6utas reoxr,r11rirrrec6aff xapa6Teprrcrrrra neyvexnofi TepprlTopuu. flo.noqxo-Kypseucnnfi noac

paAJrOMoB OrpaguileH Ha CeBepe tr IOre npOTfl'ICeHHbIMU KpaeBbIMtI pa3JIoMaMI4' KOTopbIe AocTaToqHo

xopo1llo Bbr,4eJrsrorcfl no rlenoqxam lNnefino BbrrgHyrbrx rpaBr{raqr{oHHblx tI MarHI4THbIx anouanl'1fi,

noJlocaM ux Bblco6trx rpaAI4eHToB, "cpe3anulo" ognoro rrlna rpaBtITaqI4oHHbIx u MarHr{TI{bIx uonetZ

Apyrr4M? peBKr4M o6pr:eou oAr4HorrHbrx cy6vrepuguoHaJlbHblx 14 AtIaroHaJIbHbIx aHoMa.nufi cy6urupor-

nurvrra [1]. Ioxcnrrfi (Ilonoqnufi) paBJroM 6rm raxme no.qrBep]fiAen ceftcuo.nou{qecRl4Ml4 MarepI4aJIaMI'r'

noryqeggbrMr no upoSunlo Epac.nag - ffuieqenuqu. Ha prac. 1-B oH noKaBaH cnlonruotZ nnnuefi'

au"upr"u r. flo;loqn. Cerepnud npaenofi paaJroM npoxo,q,I{T 6nra r. JIorcnR, 3a npe,4eJlaMu Eenapycra.

Hauu reoxuMgqecgnMr4 Mero,4aMr4 usyqeHa Bc.fl ceBepHafl qacrb Eelapycu or lllllporbr r. Blare6cr.

Ha prc. 1-B norcaaaHo pacnpeAeJreHr{e no JraTepaJII{ BOCbMI4 BeAyuIeIx MI{Kpo9JIeMeHroB B

qerBeprr{qHoft tourqe cenepnoli qacrr4 Eerapycl,t, BKfiIoqafl flo.noqxo-ItypaeMcKylo soHy pasJIoMoB'

,[ocrarouuo oTqeTIr4Bo BbrAeJrgrocfl Tpr,I rpy[nbl aJIeMeHToB, paSIl,Iqapull4xcs no xapa$Tepy

paclpeAeJreHfi.ff: [epBas - gJreMeHTbr, rcoHrlerrrpaqufl Koropblx pe3fio yBeJlilqilBaeTcff B l{eHTpanunoli

,r"ar" (co, zr, Ni); ompaa * aJreMeHTbr, coAeprfiaHlre Koropblx yBerl4tlr{Baercfl B 3afla,qHofi qacrtl

noflca paaJlolron (V, CU, Ti), AJIfl rtlraHa Sr,rrccupyetCfl MaKcI{MyM TaKxte Ha BocToKe soHbl;

Tperbfl - oJIeMeHTbr (Cr, Mn) c BbrcoKrlM ypoBHeM HaKonJreHr4fi, vrgonrvt]dlvrrl gHaqeHl4fi coAep'fiaHl4fl

KOTOpbTX BbrTgl{yTbr BAOJTb SOHbr r/r nJraBHo yxoAsT Ha 3alaA, a Ha BocToKe' n paftone r. Bute6cx n

roro-ganaAHee lieto, o6pasylor aHoMaJIIlIo.

flpore4ennue uccJreAoBaHrg reoxrrMntlecrtlx oco6esnocteft qerBepTtlqHblx ornoxcenulZ

nogBgJrrrJltl Bbr,q,eJrrrrb Ha l4gyqeHHorZ repputopuu cJIeAyIouII4e BeAyIqI{e accoldl4allllt,{ xl4Ml4qecK'tx

EJreMeHroB: Ha safiaAe - xaJlbKocl4AepoSNnluaa(Zn, Ga, Cd, Ni, Co) ]I JltlToxaJlbxo$u'nrnan (V, Ti,

cr, Nb, Ba, zn, Ga, Cd); B rleHTpaJrbnolt qacril - JII4TOxaJIbnO$unlnan (v, Mn, Ti, Cr, P, Ba' B, Pb'

Zn, Sn); Iia BocroKe - ra pce JltlToxaJlbRoSu.nsnaa u nrro$n.nlnaa (V, Mn, Ti, B)' Brl4eneunue

accOIII4aIIiltt cJIylI{aT ,lHA}IKaTopaMr reoxuMr{qecKlax npoqeccoB B usyqeHHou peruoHe' ItpOue roro'

ogr{ [oBBoJIflrcT co6parurb KoJrrrtlecrBo oJIeMeHToB, cpe,ql{ Koropblx Hy}IcHo n ganrneftureM ilcKarb

BJTeMeHTbI-I4H,q,uKaropbI ruy6Nnnulx paapblBHbrx napymenuft'

@ rop*oH t ta#fJ8fr[8 
Afi:,

SopAon C.8., 2009
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flonauuo nccJre,qoBaHrrfi reoxr4Murrecnr4x oco6eHnocreft .rerneprl.rqHorl ToJirrlr4 B rleJroM

vsyqanvrcb ran)fie oco6ennocru ee nepxueft qac'ril - [oKpoBHbIx o6paeoeauufi. Ana"wrs
pacnpe,4eJreHux V, Cr, Ni, Cu, Ti, Co, Zr, Mn nonaaar, vro bofirurafl rlacrb repptlTopl4r4 Eelapycra
xapaKTepr4SyeTcg HopMaJIbHbIM reoxt{Ml4qecKl{M noJreM c oKoJroKJIapKoBbIM14 co.q,ep}rcaHr{flM14

oJIeMeHToB. OgHaxo n pafionax, Ilc[blTblBarou{r4x BJrrrgHue nny6rnublx pa3JIoMoB, B. ToM tll4cfie ],I B
flonoqrco-Kypoeucrori BoHe, Bbr,qeJrsrorcfl noJrs c noBbrrueHublM co.qeplrcaHLIeM B rlonpoBubrx

orJro?{eHr/rffx orAeJrbHbrx gJreMeHTOB. B UAyuaeuOfi eOHe eto cu, V, co, Ti, Ni, Mn (pltc. 9).

flpr rayveuwu rnylunnbrx axcraJrflqufi H.M. Crpaxor [2] npeg"no*cldJl I4cnoJlbsoBarb )IceJIe3o-

MapraxrleBo-rl4ranoarrrl MoAyJrb (ornoruenue BHa.IeHuIi coAepffiaHtlfl cyMMbI Mn n Fe n Ti). tlenr

Bbrme ero BeJrrdrrr4Ha, reu 6orlure Koruirecrao uy6rnuoro BelrlecrBa B paapeae. Ha ocHoBe

nprrBe,q,eHnolto MoAyJrfl aBTopbr, yrrr4TbrBas anaql{TerbHble KoHI{eHTpat\uIr MecrHoro Fe a nonpoanux

orJro'fienr,rffx, [pe.q,Jrorfirnra gpyrorl xoe$$r,rpaest: B=(Mn/Ti)' 100, Ero BeJItlrtIdHa, no sceft Bu4ru.-

Mocrr,r, Moxrer rarlrce paccMarpr4Barbcff B KaqecrBe nonaaareJlfl npl{cyrcrBxf B paapeae r.ny6unnoro

MarepyaJra (mannaru.recnr,rx nopo.q, orccraJrffrlnfi u r. p,.). MarcuuanrHas BeJll{qilna noa$$uqneura B
[pr4ypoqeua, KaK npaB]lJro, K aouaM rry6uHulx pa3JroMoB. B .{acrHoct}t, B npe.4e.rax flo.noqrco-

KypAervrcnoro rroflca oHa cocraBJraer 35,0 (n ocnonuowl 20,0-25,0). VqaCrOK c sar6o;tee noBbI[IeHHbrM

noas$urluenroM BbITflHyt s cy6urNporuoM Ha[paBJIeH[I4 ceBepuee r. Bute6cn'
B npege.nax llonoqro-KypaeMcKoro nofica paaJroMoB no reoxr{Mtlqecrl{M AaHHbIM Bbl,qeJlflercn

cepuff anoua.xufi B rrerneprtrr{Hbrx B IIeJroM rr B nonpoBHbrx orJlo}Iienusx. C lleJlbto paa6paxonnl4 oT}tx

ano*ranafi rr BbrflBJIeHns rex rrg Hlrx, Koropbre MolrcHo orHecrl4 K KJIaccy yHacJIe,4oBaHHbIx, npoBeAeHa

pa6ota no onpe,qeJleHulo reoxttulrqecrcoft cneqtIaJII4SaIItru AeBoHcKlIx nopoA.

C naleonangruaSrnsx noauqufi scrc floroqro-Kypaeucxyro BoHy B cpeAHeAeBoHcKoe I4

nogA11eAeBoHcnoe BpeMff Molrcno orHecm! n naxgua$Ty ornpblToro Mopff, uo4so4nofr paBHI{He

orHocrreJrbno rny6oxoroAuoro 6accefi sa c nepno.ql4qecrcIitMtr none6anusuu rny6uuu.

12 flOr.LtyxOBa Ta eKonoriqna reoxiMin. - 2OOg, - Ngl (9)'
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C reoxu*rr,rqecnldx noauqnli - oro o6raem noBbrruexHoro coAepxaHr{s MHorr4x EJreMeHToB.

Bsr4ernercn auaarrrreJrbHoft noriqenrpaqreft B paapeae Y (rcap6onarHbre nopo.qrr), Cu, Cr, Ti, V (no

Bcex rtlnax nopog), Ni (necuanfiKr{, aJreBpoJrr4Tbr, nap6onaruue nopo4u), Mn (uecvanrnu v.

a.renpnru). Cnequ$uuecnlre, orJrrqnbre or reoxrrMrrqecnoro $ona, oco6enlrocur pacnpeAereHr{s
ycraHoBJreubr B or.qeJrbHbrx Jrr4ToJlono-reoxr{Mr{qecnr4x noJlgx y V, Cr, Mn, AuouantuulZ ypoBeHb

HaxonJreHr{fl B [peAeJrax aonu (na orAeJrbnbrx y'racrnax) orMeqeH y Pb, Cu, Be, Zt, Yb [3, 4].

Har6onee rrerno Bbl,4eJlgerca no reox'rMr4qec$r,rM AaHHbrM aHoMaJrr{.ff n palZone rr. Epac.naa -
fuy6oroe. Ona xapanrepr4syercs floBbrrueHHofi rconqenrpaqueft B BepxHeAeBoucxrrx or.noncenraRx V,
Ni, Cu, s MeHrueft Mepe - Cr, conna4aer c BblrueJlexaqeft goxofi (a vernepurrHbrx orfioficeuuax)
Marccr{MaJrbnnx $onoelx ,qJrs cerepnoft Eenapycu anaqeHr4ft co,qep}rcanr,rfl Ni, V, Cr, Ni, Mn. 9ro
noaBoJrser c,qeJrarb BbrBo,q o paaBnrrdr,r na gannoft Teppnroprrr anTrrBHbrx nocryrrJreHfirt aneMeHros
us r.ny6nnnbrx ropr4aoumn. Eqe oAHa anoMaJrr{ff Bbr,qeJrena r palZoxe r. floroqn no KouqenrpaqrdflM
Mn, Ni, V, Ti, Cr 14 Hercoropbrx Apyrux DJTeMeHToB Kaft B BepxHeAeBoHcnlrx, TaK r B no,qcrr4Jraroulr4x

r4x cpeAHe.qeBoHcKr{x nopoAax.
Tanunr o6paaonr, ycrarroBJreno, rrro HopMaJrbHoe reoxrrMrdrrecftoe noJre qerBepruqnbrx ,{ KopeH-

nux (genoncrcux) otnoncen4fi s npeAeJrax flonoqno-Kypaeucroro.noffca pasJroMoB BooMyrrlaercs,
nepoarneft Bcero, noA eoagelZcrnreM Beprl4nanrgoft Murpar{r4r{ oJreMeHToB, xors oAHoBHaqHoro

coorBercrBrls reoxrrMfiqecrclrx anoua.nufi u accoqffal{ntl oneuenroB B lrerBeprnqHbrx 14 KopeHHbrx

orJrorfienrrfix ne na6rrcga€TCfl; ff oro ecrecrBenno, T. K. rroron BeprunaJrbHofi nrNrpaqnr4 Mo]Ker

orn"rronsrbc.fl B Ty nJtvr rrHyro c"opony uoA aoa4et?crareu pfiAa reororrrilecftfix $antopon
(auro.xoru.recnue oco6enHocrr{ nopoA, Bo,4ouocnocrb ropr{sonros u ap.).,O4uaro cJreAyer orMerilTb,
qro Ha rIeJroM pnAe yqacrrcoB B trp€,4eJrax Borrbr paBJroMoB, oco6euno B,qoJIb ee rpaHt{I{, npoercIll4r4

roqex c noBbrruenrrbrM ypoBHeM HaEoIIJ-reHr,{fi EJreMeHroB a aepxnefi a xvnttnefi qacrrx paspesa

,q,ocraroquo 6nvsxw. Ero noasonfier c,qeJrarb BbIBoA o6 lrx o6u1eM npollcxofic4enuu r renetuqeccofi
cBfl3r{ c TeKTOHilqeCftrr arcTI4BHbIM nOgCOM paSJIOMOB.

llouryxoBa ra eKonoriqna reoxiuis. - 2009, * Nel (9). 13
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lwawcuJwo"nbH,b L Jw c o 0 ep uc eH,ue.,u,

om} eawrbLx alLelvLerlrne B,
, :,'' 3'* zee&ulwur+ecuoe nolle c

,n dtrc um eJlb?i.b L frx c o 0 ep w aH.u e Jn

ec c oL+uequu eJlerwewrno I

mT m= m=
Ieoxuurqecran Atrarnocrrrrca llonoqro-Kypseuclcoro nofica pa3JIoMoB. Blrnolnegnble paHee

AeraJrbHble MrrnepaJloro-reoxl.rMrlqeclcrre r4ccJIeAoBaHIdg my6unnoro pagJloMa, BcrpblToro ruaxroli s

flprunrcrou uporu6e, noaBoJrlrJrr4 BbrffBnrb B ero BoHe pearcoe yBeflI4ileHne KoHlleHrpaqrr Li, Rb u

B [3], a ran]fte Mn, V u Ni, rcoropue o6pasypr "crcsoaHbie" aHoMafinu. YnacneAoBareJlbHocrb

reoxrrMrrqegcr4x aHoMaJrvilt so BpeMeHr4 r{ [pocrpancrBe He raKoe yfic pe.qnoe sBJIeHI4e' Hanpuuep,

aHoilraJur{ ana.r'eHtrfi coAepxanus Pb upocrencl{Balorcs or Bepxae[potepoaoficntlx orJlo]Idenuln .+o

coBpeMeggbrx Ha'repprrropur Opruancrcoft rnagrnrr. O ,qo[oJIHI{TeJIbHoM [pI4BHoce gJIeMeHroB Id3

uy6rnnux aKTrrBHbIx oqaroB cBrr,qeTeJlbcrByeT tI SHaqIiITerbHoe yBeJII{lIeHI4e TuraHo-*deJleSo-

MapragrdeBoro Mo,4yJrs H.M. Crpaxoga. B ilII{Hax npt4paaJloMnofi 3onrr, acnputofi ruaxrdlZ s

Cgmaropcne, oror MoAyJrb cocraBJrser t32 u, cJIeAoBareJIbHo, MolICer paccMarptlBarbcff B KaqecrBe

AogaaareJrbcrBa Beprl4rcansnoft Mr[rpalll,ttd oJIeMeHToB. Qgnarco cJleAyer SaMerurb, trro oreMeHTbI-

nH,qffrcarophr paBJroMoB rny6unxoro aaJIorI{eHtIs He SBJIffIorcff o.qtdnaroablMtt AJIfl Bcex reppl'Iropvfi n

paafir4rrapTcg B coorBercrBytvt c oco6ennocrf,Mtr trx crpoenl{g tI paaB}lrt4g.

B npe4eaax llotoqno-Klpseucnofi sorrbr paBJIoMoB ro peayJlbraraM reoxrlMllqecroro I4ccJIeAo-

aaHrrs ycragoBJrerrbr noBbrruerrHbre snaqeHrls KoHIIeHTpaquu Y, Cu, Cr, Ti, V, Ni, Mn s nilrofiorn-
qecKux paSHocTfix cpe,4He' r4 BepxHe,4eBoHcKl4x IIOpO,4, a TaKfiCe Ha oTAeJIbHbIX yqacTKax aIIoMaJI'ItI

Ni, V, Cr, Mn, Pb, Cu, Be, Zt, Yb, Cu, B qacrllocrl4 V, Ni, Cu, Cr e paftoue rr. Epac.nan - Iayfoxoe,

Mn, Ni, V, Ti, Zr - s paftone r. flonoqr. B ro xe BpeMfl B t{ccJle,4yeMoM perl4oHe, Ha lrtlpore
r. Brre6cr ,4 ceBepnee em (55-56o c. ur.) B qerBeprltrlttblx orJlollceHrsx upocJlelntlnalorcfl B

cy6ruuporuoM HarrpaBJreHuv rpu ruroulaAg c xapaIcTepHbIMI{ Be,qyu$/tMl{ accoqfiallilsMtl sJIeMeHToB:

*"n"*oara"poSulruaa, JrrdroxaJrrro$Nnlnaa, nuro$ratrnaa. B nepxnefi qacrl4 paapbsa,

11pa4T14trec6rir Ha aeunofi nonepxuocrtl, orqerJltlBo Surcupyrcrca [oJIs c MaKCI,IMaJIbtsbIM

aogap***r"vr Cu, V, Co, Ti, Ni, Mn u Bbl,qeJlflIorcff aHoMaJII4tt Cr, Ni, Co. Sgecr ffie peaxo

noBbrrrraercff SHalIeHtIe KoD&slrqvIeHTA B,
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VcraHopaexxrre Santrr cBtrAereJrbcr_Byrcr o rpospregr{sx BgpTrftaJrbno,ft,. Frurpauuu
xrlMuqecKrx SJIeMeHToB - ,!x oficraJlfi\urq ua 6onee r.ry6onro( cJroeB servrxof xopu r, pqBpro)ngo, ua
aepxnefi uautur. 'CmBoBHbIe, I4JI*I yflacJreAoBaxHbre, reoxrulr.reinne aHoMaJrr4rl rroATBgFSAaror
HaflIltlre B ,{ccJleAyeMoIvr paftone rercroar{qecftr4 aKTr{BHofi aoun rny6unuux paaJroMoB, no rcoiqiiof u
fipol4cxo,qllJla B [epByn oqepeAb Mldrpaqus aJreMeHToB. Ha oro fire yrcaabrBanr r4 cJreAyrculue'$arcru.

- 
1. BttssleHa BsaI4MocB.sBb MelIcAy pacnpeAeJreHrleM M'rKpoDJreMeHToB n 

,oQ:rervrou
rcap6ouaroxanonJlenllg B na.neoaoftcrl4x, B ToM vuc.ng Aeroncrcr4x orJro*r""""*, Koropar Bbrt'ax""rat
B snaqtrreJlbHoM yMeHbrrreflurr c pocroM o6T euoa spp6onaronaronJrexn.E KoHrleHTpaqufi ,{i, Co, V,
Mn, Ti, Zt, Cu I,I HeroropbD( Apyrux. B rayvaerrrolZ soHe KopeHHbre AeBoHcKue orJro?rceuu.E.
npeAcTaBJIeHbI, ilIaBHbltvt o6pasou, ,q,oJIOMtITaMtI c [pocJroffM]r r4oBecTHflroa. C.negonano 6ry onc4Aatq,.
tITo cyMMapHoe KoruqecrBo MI4IcpooJreMeHToB- BAecr 6yger Mr4HrrMaJIbHbrM yrJrn, no rcpafinefi naepe,

AocraroqHo HI4aKt{M. Ha.[u.Iue ]Ice BoH c nobuureunbrMrr KoHrdeHTparlr4sMrur psAa aHoManurZ roaopnr
o .qo[oJIHtITeJIbHOM trCTOlIHtrKe IIOCTyruIeHtIfl OJIeMeHTOB, KOTOpbrM, Ha HaIII B3HIflA, L fiBJIgeTCfl I,IX
Mrfrpaqrrfi ras rny6rnubrx cJroeB no aKTrrrEHllM BoHaM.

2. H.M. Crpaxoruu [2] ycranoaJlenor qro a npra6pexnbrx ]r 6o;ree ury6orcoBolHbrx qacrsx
uareo6accefiHoB reIIAeHIIr4ro K HanonJreHrrro r4Merer pacHbre rpynnbr aJreMeHToB. B upr6pexHrrx - Ti,
Zt, Ge, Cr, V, Nb u 4p., a rny6ononoArrbrx tracrflx - Fe, Mn, Pb, Co, Ni, Cu, P, Mo. B aoHe
myEunnux paBJIoMoB ETa AocraroqHo qerfiaff B HopMaJrbHbrx 6accefixax BanouoMepHocrb
Hapyulaercs. Hananxusalorcfi rr Aalor aHoMaJr[r4 oJreMeHTbr o6eux Dpynfl, rrro rr na6.rrcg,aercR n
Ilonoqno-Kypaeuccoi Borre pasJroMoB.

C qenrn [oATBep]rcAeHtIJt BoaMo]IcHocrtl reoxuM%qecrcoft un4unaquu rercTonnlrecuu arcrr{BHbrx
paoJroMHbrx ooH 6rtno npoBeAeno KoMnJreKcHoe (npo$rruroe) reoxr4Mr,rqecroe rrccJreAonaHr,re

[oKpoBHbIx (my6una 0,2-0,3 trt n 0,6-0,8-rrr) .rerseprffqnbD( or.noxenuft no npo$lurrc Poccosu -
flonoqn - Jlene.nr Brpecr npocrlrpaHrrfl paaJroMoB. floryuennbre peayJrbrarbr rroxaaaJr'r, rrro aoHa
paBJroMoB qerxo BbrAeJrflercg no Maftcr4MaJrbHbrM oHatIeHItflM KonrleHTpar{vtt Zn, Cr, B, Nb, V na
rpaHr{qax aonu; Ga, Co s caruorZ aoue; P, Mn s ee rlenTpatbHbrx rracrffx. Kan npanuno, co,qeprfiaHr{fl
oJreMeHToB (nar uancnMyMbr, Tarc n lvrNunrvrynru) r4aMeHffnrcl{ crrHxpoHHo s eepxnefi n Humueft
rlacrffx onpo6onanxoft tonqn. Buguuo, lIMeHHo arll oreMeHTbr cJreAyer cqr.rrarb oJreMeHTaMr4-

r4H,4'rKaTOpaMn paSJroMHbrx 3oH B [peAeJrax r4SyqeHHoro perroHa.
Oqenna MrrHepaJrbno-cbrpbeBoro rrorerrqr,ra.ra llonoqrco-Kypseucroro rroflca pa3JrouoB no

reoxumutrecnr,ru AaEEbrm flpornoanas Mrdneparenrrqecftarr orIeHKa o6nacrefi TeKTonoMarMar[.recnori
a:rcTvtrluoa\nvt, B ToM qrlcre paBJIoMHbrx eox, 6aaupyercs Ha cJreAyroqux ocHoBHbD( noJrot$eHufix.

1. Ha.nrqne BeprlrraJrbrroft unrpaqur4 xr4Mrqecrcrrx aJreMeHToB r4B rrlrrnnux qacrelt eenanofi noplr
u aepxuefi MaHTvru u rcaK cJreAcrB[e [oBblrueHl4e KoHrleHTpaqnfi oneMenros B nopo.4ax,
flpeAcraBJrfiroulrdx co6ofi ecrecrBeHubre cop6enru (rcap6onaruue orJro]fienrrs, yroJrb, rJrnnbr, cJrauqbr

rr Ap.), B BbrrrreJre)$aqux ropnaouTax nnar$opueHHoro qexra B[Jrorb Ao qerBeprrdr{Hbrx ouoxeuuft.
2. Hanonnerure sJreMeHToB Ha rex fiJrw rrubv. yqacrrax nyrefi rdx Ml4rpaquvr Mo?rter Aocrr4rarb

ypoBng reoxnuu'Iecnoft anoMaJrtrr4, pyAonpoffBJreHlrg uiln Mecropoilc,qeutrfl, nprqeM KaK B

Kprrcrafiflrrrrecro;r[ .$yngauenre, TaK rr B ocaAotrHoM tlexJte.

3. IeoxilMr,rqecrl4e aHoMaJItIn B KopeHHbIx ocaAoqgblx, FyJIKaHoreHHo-oca.qoqHblx ,I
qerBepruqnbrx orJro'$enilffx Moryr cBu,qereJlbcrBoBarb o HafiHv'wr pyAonpons,nenuli uJru

MecropoficAenuft ocago,rnoro (aynnaHorenuo-ocagovnoro) rexeorlca n nnarQoprvreHHoM qexre.

4, Ieoxrnrrqecnxe aHqMaJIuu B rrexJle, oco6enxo B ero nurnnefi r{acrrd, Moryr 6rmu
rrHAuraropaMr4 pyAoHocnocrr{.[opoA KprlcraJlJluvecnoro $yHAaMelrra. 

:]

5. Sosu Kpynrrblx pasJroMoB rrrpaloT SHaqrlrerbuylo poJrb a $oprvrupoBanvr MarMaruqecftrrx

$opuar1raft. OnN onpe4eJrsnr Bo MrroroM pagMelrleul,re I4HTpysuBHbIx r{ o$$ysr,rnuux reJr, BrJrroirafl

o6paeonanue ruu6epnaroBbrx (rauuponroerx) uopog:
Beprrnanrnas Mrrrparlrdg oJreMer{ToB ,r DH,qoreHHhIe fipoqeccbl B BoHax r.ny6unnrx paaJIoMoB B

KoHeqHoM crrere ortpeAeJrflrcT ocuqBHbre 3anonoMepHocrrr paaMerIIe.HHbIx py,qHbrx (vacm u nepyptrx)
Mecropo,fiAeuufi arltx reppuropufi [a]. Iaa o6qero KoJrr,rqecrBa-usyqeHHblx nocrMarMartlalecnl4x

py,qnbrx MecropolnAenufi uupa K paBJroMaM uJtu tax nepeceqeHl4flM fipttypotleuo 84 !o.
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Eopnon B.E.' MaraeeB A.B,., AcraneHKo 8.H., Eopg,or'r C.E3.

flo 4aulrluvt A. Ho6.[a [5], naupmep, 25? caMbrx sHaqrrreJrbHbrx pyAHbrx rraecropoxgeur,rft
Ceaepnofi Atuepnnu,p?,crroJloln€Hbr B yaJrax peuer*r,r,'o6paeorannofi crcreMaMrr pasJroMoa BocroqHo-
ceaepo-BocroqHoro u cy6rurpotroro upocrupanra. ,C r.ny6unnuurr paaJroMaMr,r B pasrr4qxbrx
peruonax Mrrpa cBflaaHbr Aocrarorrno rcpyilHbre MecropolnqeHux Cu, Zn, Au, Ag, Pb, Sn, Li, Pt, Fe,
Co, U u Ap. EonrruuncrBo rccJleAosareneft cqrdraer BecbMa BeposrHbrM flpeAloJro]fieH[e o

$opurpooauvuorrtx MecropolrcAenrft sa cqer oncraflaquft ereuenroa 
'rB 

MaHrr{r{ [6]. K nacroffrr{eMy
BpeMeHI4 ycrauoBJlelra rrp.EMag prJrrr onocpe,qoeauHas cBsob c rny6unnlrurrr pasJroMaMu o6ruupxoro
cnenTpa noJlegHbrx rdcnoflaeMbrx. 3ro unorue qepnbre (Fe, Ti, Cr), qaerurre (Cu, Ni, Pb, Zn), pegrcr,re

(Nb, Ta, Be, Zr\, pa,qr4oanrnBnue (U, Th), 6naropoAHbre (Au, Ag) MeraJurbr, a rarlrce onpe,qeJreHHaff
tlacrb Hepy,qllblx IIoJIegHbD( ,tcRoflaeMblx, tc qtlcry Koropblx otHocgrcg anarldr, $norouur, nariafinue
coJtv!] aJrMaabr t7]. H.B. Kygpaaqea u p.ffA Apyrux uccnegonar€.nefi orBoAffr paaJroMaM

rrcn;rroqrrreJrbHyro poJrb u o6paaouaurr ne$raurrx Mecropoilrgexzfi [B].
C yrerou fipr,rBe,qenrbrx Bbrrue AaHHbrx BbrnoJrHeHa orIeHKa rrporHoano-rror{cnoBoro gxarreH}rfi

pffAa BJTeMeHToB n nx accoqr{aqufi na r4ccJreAoBannoft repprroprrrr Ha ocHoBe BbrsBJreurlff rr aHaJrrdga

reoxl4MtrqecKnx aHoMaJInft r onpe4eJlenufi TenAeur{rd}r gJreMeHToB K HaKonJIeHvro uilu paccer4BaHrrro.

B qacrnoctlr, anaJrng pasMelrleHl{ff cepvn reoMarHI4THbIx anouarnft, reoxuMrlrr{ecrr4e
oco6enxocru Ilo.rroqrco-ItypaeMcnoro noffca paaJroMoB, reoxrrrMrrqecnafi cneqfiaJrrraar{rlfl rrpr{Jrerarcqnx
reppuropxft roArBeprrcAaror ycrauoBJrennya paHee [9] cener Bpacnanecoro nepcne$rrrBHoro yqacrna
c o6osHa.reHubrM noscoM paaJroMoB. flpo$uarnoe xeoxnMr4rrrecnoe KaprupoBaHlre cer{AereJrbcrByer o
nplrJpoqetnocru 6onrurefi .racru BbrffBJreHHhrx MarHfirnbrx awoMaJlr{fi r rpy6xau oapuea, Ha
reoMarnilTuhlx aHoMaJlugx Bacra.rvfifiKv6 Crparerenqlnra, rlyprnoao, Au6poceHrrr! Pyncauno.nre,

I[errcu; Ocruoropo,4ox, Coporcr, CaNgxo, ,{a,4ennr, Jlaurrurcr, Ka.nuru ycraHoBJleHbr noBbrrrrexHbre

ypoBHr4 Harorurenl4g pffAa EJreMeHToB, gBJrflrouu4xcs HHAr4naropauu xru6epJltlToBoro MarMarvraMa"

fuaanHe va vvrx - Mn, Ni, Co, V, Cr, Ha Henoropblx ;nlacrnax vrpui,t w wrep6uft. Anouanrnue
suaqeHrlfl coAeprfiaHlrfl orrrx aJreMeHroB KonqeurpnpyloTcff e yanoft aone, KaK 6u onafiunsrcqelZ
I{eHTpaJrbHyIo qacrb nrarnNuroft arroMaJrtl4, npr4qeM coAeprrcanrre oJIeMeHToB-I4l{,qr4xaropoB

3Halrr4reJrbHo cHrrfiraeTcff B caMor4 rIeHTpe crpynTypbr tI nocTerreHHo yMeHbIIIaeTcff 3a ee npeAeJraMr.

flplmegeunue AaHHbre nosBoJrsror cqr{Tarb Epacnancnoe noJle nepcIreKrtIBHbIM Ha aJIMaabI [10-12].
SAecr neo6xogl,rnro npoBecrr4 cfleldrraJrbnbre [or4cnoBo-orleuoqHbre pa6omt, BKJIIoqafl 6ypeuue
SaBeporlHbrx crcBalrcr4H.

Vcranosrenrbre reoxnMuqecnxe anomaltmv r4 yqacrrld c noBbIIueHHbIM ypoBHeM HaftonJlenlls

Zn, Cr, B, Nb, V, Ga, Co, P, Mn, Y B BepxHnx ropl{BoxTax arexfia (.reraeprnunbre orJro?fieur4fl, B ToM

rrncre uorpoanrre) x qacrrlqHo B ,qeBogcrrrx orJro'$enuax (n nepne peAxtix cxnaxcnu) no cyqecrBy
gBJrflnTCff nOr[CKOBbrMrr nprrsHaKaMrr rIBeTHb]X, peAKnx, iIacTI4qHo peAKoSeMeJIbHbIx oJIeMeHTOB.

Cogepxanrff DJIeMeHToB He .qocrl4rarof npoMbrrrrJreHnblx gna.rerrrf, Ho HaxoAsrcrl B npeAeJlax

MI{rII4MaJIbHo-aIIoMaJIbHbIx auoMaJrbnbrx tconrleurpaqufi. Oro rrogsofiffer cqr{Tarb BcIo gony

flo.roqxo-KypaeMenoro nofica pagJroMoB 14 flprlreramq]Ie reppttroplll4 nepcneKTtIBHbIMI4 Ha IIBerHbIe

MeraJrJrbr, peAr{rle v!, BooMo}tcHo, pe,qKmeMeJrbHhle v Apyru{e gJIeMeHTbI. BepoRruo, cJle,qyer

pexoMen,qoBarb npoBeAeur{e B,qecb cneqilaJrbnblx rrunr floflyrlrblx noItcKoBo-oIIeHorIHhIx pa6ot c
geraurnoft reoxr4rMrrqecnoft creurcoft n 6ypenueM KoHTpoJrbHo-BaBepoqHbIx cnBaficttn.

BrrsoArr il percomenlaqnu. leoxrur,rqecroe necJle,qoBaulde flonoqtco-KypgeMcxoro noffca

paaJroMoB lt upttJlerarcqux o6lactefi nogsofiser c,4eJlarb cJle,4yloq,te BbrBoAbI.

1. Iulayrernras repplrroprirff sBJr,f,ercs o6sacruo rerTouo-MarMartlqecxoft aftrnsxaal{nl4, r.qe

fipOUCXOAI,TT I4HTeHCI4BHafl BepTI{KaJIbHaA Ml,Irpaqt{g XI{MI4tIeCKtIx OJI€MeHTOB tt3 HtITICH}tx cJIoeB

aellHoft Kopbr r,r nepxneft MaHTuu B BepxHrae roptraonrbl nnat$opueHHoro qexJla, BIuIorb Ao

norcpoBubrx or.noxenuft KBaprepa.
2. flo;rorgto-Kypseucxas BoHa paBJroMoB Aocraroiluo qerno BblAeflsercfr 'no c.ne4,ylou1ilm

oJreMeHTaM-rrHAn$aropau - Zn, Cr, B, Nb, V (uaxcnuatrnble KoHIIeHTpaIII4tI Ha rpaHl{qax aonrr), Ga,

Co (atrcoruft ypoaenr HarconJreH[s no sceft aone), P, Mn (n IIeHrpaJIbHbIx qacrffx aoriu).

3. Ha.rrr,r.rue noBbrrueHnbrx KoHrlen"paquft a BepxHetx roplitaollTax ocaAoqHoro qexfia Zn, Cr, B,

Nb, Ga, Co, P, Mn u neroropbrx Apyrux no3BoJrser [peAnoJlararb noreHllt{aJlbHoe cKonJIeHI4e B HI4}I{-
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Hrrx rracrfix .rexfia rrJrn B fiopo,qax SynAamenra orr4x oJreMeHToB lr ,{x cnyrHrrnoB B 6onee aHayu-
TeJrbHbrx KorrrirecrBax, noeuolirno, Aoc?uraroqxx ypoBnn pyAonpoflBJre:rrufl. trtrrrr Mecropolx,qeHr4fl.

4. noA srrrsnl,reM flo.noqro-Kypaervlcrofi Goubr pasJloruor c$opunpoBaJrocb Epacnaecxoe noJre

noreHrtrr4aJrbHoro pasBrdrlafi AI4arpeM, t{HArdnaropaMr{ rcoropbrx Mo}rcno calrlTarb Mn, Ni, Co, V, Cr; u
uesrureft Mepe - Yb u Y.

K penoueHAarlrrsM, paapa6oraHHbrM B npoqecce BbrnoJIHeHIlff Haerosrqero uccJrq.qoBaHrrff,

orHocsTcfl cJle,qyrcqile. r:

1. Heo6xogruo npo,qoJrrnr,rrb KoMnJrencHble rccJre,qoBauulr floroqrco-KypaeMcxoro noffca
paBJroMoB, yAeJII4B ocoSoe BHI{MaHrre noucnoeoft ordenfie paafiI4qHblx BtIAoa MilHepaJlbnoro cblpbfl, B

rrepByro oqepeAb qBeTHbIx MeTaJrJroB, peAKrIx aJreMeHToB, aJrMaSoB, BblgcHerlr{rc BJrufrHvlfr paSJroMlrbrx

3oH Ha aroJroruqecnyro o6cranoary npr4Jrerarcull4x repprropuft (noauuenue co,qepllcaHlaff rff]fieJlblx
MeTaJrJroB t4 ,4pyrl4x Mr4Kpo9JreMeHToB, ItSMeHeHI4e XapaKTepa r 

'4HTeHCI4BHOCTTI 
paSJII'IqHbIX

ustyuenufi, r4aMeHeHtre B I{eJIoM reoxfiMtlqecroro u Apyrl4x no;reft).

2. C.negyer flpoBecrrr c[eqr{aJrbnbre pa6orrr no reoxrrMrrqecnoMy KaprrrpoBaHrdrc nonpoBHbrx

or.nomenrft nceft reppuropr{v Eeaapycr c UeJrbro perueuilff cJreAyroqilx anryaJrbHbrx BaAaq:

a) urrgelenrre B BeMHofi xope nau6oree fipoHldrlaeMbrx soH, K qrrcry Horopbrx orHocffrcJr

rny6unxne paaJroMbr, fipr4Mbrnaroqrre K HnM Tepprrropur{, yaracrKr4 TperqrrHoBarocwr ropHbrx nopoA,

paliouu pagBrrruff ByfiKanilqecxoft gentetbuocrllt, vrnTpysuvt vr r. A.

6) oupe,4e.reHrde no reoxrrMrrqecxofi cnequalwrca\ilu BbllxeJle*caqtrx orJlolldeHufi, n tou tlllcfie

IroKpoBIIbrx, xapanTepa rny6orcogaJreranu{lrx nopoA, BbrscHeHr{e ux ocHoBHbIx fierpo- u

reoxrrMuqec$ux napaMeTpoB I,l MlrHepareHtlqecroft SHaaII{MocTtr.

3. I{e.necoo6paano nprrcryrrrrrb r pa6ore lro cocraBJIeHtIIo arJlaca reoxtIMIdqecKI,IX Kapr

Tepprrroprtl4 Benapyclr, norcaabrBaroulr,rx aaxoHoMepnocrtl pacnpeAeJlenl g u Mtlrpaqru xI4MI4lIecKI4x

DJIeMeHToB B paglrrqirbrx crparurpa$llqecnl{x noApa3AeJlenugx tIexJIa fi B lcpilcrafifiI4qecnoM

$yngauenre. Ha nepaoM orarre BbrnoJrHeHrrfi ranori pa6oru HylrcHo cocraBl4rb arJlac pacnpeAeJleHtln

xr4MyrqeclcI4x EJTeMeHToB rr oldcrrAoB B orJrorrceHrrflx rlerBepruqsofi cl4creMbl B IIeJIoM t{ B floftpoBnblx
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Eopgon 8.E., MarBeeE A.B.n AcTaneHKo 8,1{., Foptron C.B"

Ha rlri aaraurnol reoxiruiqnol xapaKTepucrr,rxu nisai.ruol qacrunrn piropyci noraaani cnequSi'rni
ocoGrmocri lloroqrro-Ilypaeucbnoro goflcy pooJrouia, aaupo[orronano MeroAr{Ky . froro reoxil.riqnol
4iarnocurcn i agificnexo oqiury minepanuno-crpoBrrssoro .noreuqiary. Otpuruaui gani goaaolarorr
perouenAyBarn nocranoBrcy flouryKoBrtx poSir na nuorqi, ulo npnMnra€ Ao arrBrreuoro nof,cy por.loruia.

Against the background of general geochemical characteristics of the northern part of Belarus, spe-
cific features of the Polotsk-Kurzeme faults belt are shown, methods of its geochemical diagnostics are sug-
gested. and evaluation of its mineral resources potential is given in the paper. Geological prospecting in the
area adiacent to the investigated faults belt is recornmended on the basis of the data obtained.

18 Itouryr<ma Ta eKotorioffa r.eoxirvris. - 2009r 'T Ngl (9).


