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Aragertrn Mupa.nn Karurcafi
(07.0 1. 1907-23.04. 1977 )

Axadeuurc Mupa,ru Ceudanu oznat
Kaurcait podtmcn 7 nueapn 1907 eoda e
e.lnndtrce Asepdaillxancrcoil Pecny6-
nurcu. Bcn c*oto )tc'u3Ha eatdant4uilcn
azepdaildcrcauacuil yveuatil noclumuJt
uSyqeHun aeolozuu, meKmoHuKu, Mct?-

Momu3Mo u nore3Hbw ucrconaeuaa Ras-
xasa. B 1934 eody oH 3oulumun xaudu-
damctgto duccepmaqub, o s 1942 eody

- duccepmoqun Ho cotrcKaHue yveruoil
cmeneHu doxmopa zeono?o-MuHerynozu-
qeco.E uayrc. MuozozpaHHa 6uma uayq-
uan denmenbHocmb gmozo mcuoHmru-
6020 WeHo?o. Muuepattozuz u zeoxu-
MUt, meKmoHuKa u M02n amu3tvt, nem-

wlozltu u MemarlilozeH?,tfl , MuHepcubHbrc
u mepuutbHarc eodut, cmpamuzpafiw u
rumorozttfl, cmpoumenbHbte tvromepuard - eom HenonHatil nepeveua o6nacmeil zeono-
zuu, uccnedoaoHuuJti Komopbx nocaflmw ce6n M.A.Rarurcail. Ezo no npa6y Moltcuo Ho3-
samb ocHoaonoro)tc'tlttKor4 asepdaildcrcaucxoil uuuepattozo-eeoxuMuqecttoil utxotat Ou
fl*taemcr. neryoomKpbtaomereM pnda necmopocrcdeuuil MemuuurccKwc u Hel4emannt-
qecKux none3Hbw ucKonoeMbw u KWnHbN uecmopoctcdeuuit nepnumoe ua Manou Kao-
rcaze. I'In peweu pnd QyudoarcumanbHbw npo1neu pydoofipasoeauua. M.A.Rautrcail 6wn
He morbKo m&toHmnuauM yveHulvt, Ho u KpynHuM opzoHu3omopoM HayKu: e 1938 z.
ou - oduu u3 opzouu3omopoe l.Iucmumymo zeoro?utt, a e 1945 z. - oduu us yvpedumeneil
Axodeuuu uayrc Asep6aildcrcaua u nepeoit oxadeuux-ceKrymapu lfpu ezo codeilcmeuu
6atnu opzauu3oaaHbt moKilce zeonozo-?eozpoQuuecruil fiar<ynamem, xaQedpa nempo-
zpafiuu, MuHepanozuu u KpucmcurozpaQuu, uyseil zeorozuu u none3Hba ucKonaewba a
Bat<uucxou zocydapcmeeHHofii yHulepcumeme. Ifu nodzomoofleHbt comHu BbtcoKoKBo-
nuQuqupaaruuoa rcadpoe-?eoro?o*. B mevenue MHo?tu,rem M.A.Rautxail eoszlaaw 6
I'fitcmumwe ?eorozutt omden MemuuozeHuu, ?eoxwuu u MuHepcuozuu pyduaa Me-
cmopocrcdeuuil. Hoyrtuoe uacnedue M.A.Rawrcan ozpoMHo. Ifod ezo pyrcoeodcmeou 6ut-
nu 3ot4uqenot 35 xaududamcKux u l0 doxmopcrutx duccepmaquil. I.Iu ony6auxoearuo
6onee qeu 6M Hayfiba mptdoe u j5 uouozpabuil. Tarrue ezo m1rydw, xax <<Ocuoeruue u
yrbmpaocHoaHue nopodot Asep6a{tdcrcaruo>, <<MuHepotrbHbte ucmoqHuKu Asepflaildxa-
Ha>>, ,<Ilepttumu u odcuduauu u w $rcurco-xu iuvecKue oco6euuocmu>>, <<lfempolozufl u
Memorro?eHun ,[aurcecano>, <<Attyuumd, tfr leHeSuc u ucnonb3oaoHue, (s 2-x mouax),
<<Jfucmeeuumbt, ux zeHe3uc u rctaccufuuxa4tw> u dp. enecnu HeoqeHuMbtil ercnad s Mupo-
ayru ze ono zuqe ctg)to H oyty.

HezoypnDnan ruvHocmb, eucoxoodpasoeattuait, epydupoemuotil yveuatil c eHquK-
noneduuecnatu 3HoHttflJtttt, tqynuuil ofiqecmeeuuatil denmeno u lpatdouuH - maKyJtt
3ornMHutcfl axodeuurc MA.Rowrcail oceM, Kmo ezo gHon.

3

;



OIJIABJIEHIIE

Om zaaeuoeo pedaxmopa 6
H. A. kl6pazurt4o6 - Bocnouran au.Lrr.. 8

Ax.A.Anusade -K:nccr{K reoJron4secxofi Hayxr,r (r 1O0-reurlo co AH.ff

poxAeulrr ar(qAeMHKa Mnp-Alr Ceu,qanu omsr Karmas) .................................. 11

A.,[. I,Icuaun-3ade - fi,r6pu.ry3M - Bo3Mo:rcsrtrl Mexanrr3M MeraJrJrore-

nnsecxofi cfleqlraJxr3arlr{H Me3ogoftcxoro MarMarH3Ma Maroro Kasra3a........... 15
LI. X.Xaupadaee, P. Aryudilcauoe, A. I,I. Ycuau oe, JI. I,I.Xaupa6ae e a -

<O6erenuue) flopo,rr E corrpriireHHoe c HHMrr opyAerreur{e cpe.uruHoro
TsHr-IIIaH.f, .................. 28

A.H.Kpueqoe - At<ryaJrbHbre npo6neurr pasBlrrktfl, rrpr,rKJraAHoft rrle-

TzrJrrroreHrru............... ..................... 40
B.M.Ea6asade, B.f.Paniasauoe, 3.II.Maaaedoe, A.M.I,Icnat&osa,

Ill.@.A6dynnae6a - Ieonoro-reo([usruecxr{e rr reoxrMurrecKr{e ocHoBbr
MoAeJrrr pyAro-MarMarrqecKro( crrcreM Me,rlHo-fiop(pupoarur MecropoxAe-
HUII I gAaOeIICKOTO py.UrOrO par{OHa... 58

,[cr.A.Arudaauee - feonoro-reuerr{qecKr{e MoAeJrr{ r{ KoHBepreHT-
Hocrb pyAorrocrrrD( KrrJrBrIHeBo-cKaprroBbD( Qoprrraurfi (na npmrepe Ma-
noro Kasra3a)............. 85

,\crc.A.Asada tue6, <D.A.Kepm,toe - AxrzBr,r3l,rpoBzurrrbre crpyKTypbr
Op.4y6aAcroro py,moro pafioua, rlx poJrb B rrpoqeccrtx MarMarE3Ma r{ py-
4oo6pasonannx (HaxqbrBarrcK:rfl AP, Asep6a[axan)... .................... 101

,[crc.A.Asadanue*, M-M.Mauedoe, @.A.RepuntoB - Ponr pasloMHo-
6roxosofi TeKToTTEKH B rlpoqeccix ocaI6oHaKorureHr.rr, Maruarr.r3Ma u ([op-
MI{poBaIru, crpylcTyp Op.ay6aacxoft crcilatqaroff soRrr (Har.rmaucxas AP,
Aaep6afsxan)........... ................. 128

H.A.Ilnaneepduee, M..fr.facanz)lruena, A.A.Benuee - feoxmuug
BeprcrerrJtrrorleH-qerBeprr,rwroro ByJrKarrr{3rr,ra Ma-rroro Kasra3a: flerporeHe-
3IIc,.xapaKTepl{crr,IKa ruasrrfisoro rlcrorrHr.IKa............... .................. 139

H. B. Ropouoncrcuil, JI. H.,[euuua - OcoderrHocrr{ xr.rMr{lrecKoro cocra-
Ba Ir trerporerre3rrc KoJrIrrr3IroHrrBD( MarMarrrros EoJnmoro Kasra3a................ 153

V.M.Rarurcafi - flepcnercrnBbr lrpl,IMeuerrr.rf, HoBbD( upupo4oc6epa-
raroryD( reoxrlMIFIecKID( TexHoJIorufi ,urs ao6rru MeTaJIJIoB II3 Mecropox-
aerulfi Ir pyAoqpocBnegrfi Asep6afiaxaua ............... ........ 166

H.M.3aupu - Conperr,reHHhre ropEo-reonorulrecKr{e TexrroJroru}r Mo-

AeJrupoBarrurr MecropoxAesnfi r Qoprr,rare 3D r upo6neMbr parryorraJrbuoro

rrcrroJrE3oBaHr{.fl HeAp ........179
H.K.Ryp6aHoe - Oco6emrocrl{ pyruIo-oHeprernqecKln( clrcreM rere-

poreHrrbD( [r KoHBepToHTHLD( prAos MecropoxAesd 6laropo.mrx ]r IIBer-

<D.A.Aryndoe 3axonorrrepnocrlr pa3MeqeHuc u reEe3trc arar-
reJmorpo[oBbD( MecropoxAesufi a uporureurft ArlxareuA-To,uancroro
araroHocHoro rroJu ArpraxenucKoro uporu6a Manoro Kasxa3a.... .....-.-.--------207

..192

4



V. M. XanuQ o- 3ad e - CpannuteruHrtft aHaJr]r3 rr.rAporeoxr{Mr,rqecKprx
ac[eKToB [poucxoxAeHr{fl cpe.qHeropcKr{x pacconoB flpuxacnzficxoft sua-
ALrHbr vt BepxueMenoBrrx, [aJleoreHoBbrx reorepMaJrbHrrx BoA Eerax-
ArAxa6eAuucKoro npora6a....

M. I,I. Vupazoe, K. f. P azu.^,to6, A. @. IAupuHo* a - CpanHrErelbHas Kpr.r-
cTanJIoxHMHg. CIIILTKATOB C KpyrrHbrMl,r KaTHOHaMH

H. A. A cnaruuKou)Blt tu, f . B. fuzuad s e, P. f . Ko Qa an, f . A. Maz an aru6h,tu,
LI. O. Cup6unads e, E. K. Vuuya - MuuepareHnqecKarr cne{uan}r3aur.rfl Jruro-
Feo.{HH aMr{rrecKux KoMrrJreKcon f pysr.ru s amnufi cxoM ur.rKrre 233

M.M.Mauedoe, B.K.Xanun-gade, 7,\.I,lcpafuilo6 - Haywrue H eKo-
TexHoJlorrIqecKple acrreKTbr pa3Brrrnfl aJrroMnHr.renofi upouurrrJreHHocrn B

Asep6afiIxaue (ua 6aze utyuuron).......... .-..246
IO.B.Mt*ratuoea, M.M.Marucypoo, C.K.Cuupuooa, T.M.Boponuu,

O.T.IIIauaee - O reHerrtlrecKoM e.quHcrBe 3onororo H BoJtb(pparrroaoro
opyAeHeHr.rx Krrsrrrxyu-HyparuucKoro perroHa roxuoro TsHr-IIaux (3a-
narnufi Ys6erucraH)................ ..252

B. B. Hadupadse - Eapuronrre MecropoxAenux Cpear,r3eMHoMopcxoro
a;rsnrftcxoro cKJra,qqaroro rorca.. ...-............266

M.N.Mammadov, G.C.Babayeva, K.A.Panahi, F.H.Mehdiyev - Kigik
Qafqazn vo Tahg zonaslnln tist tebagir va eosen yagh maqmatik kompleks-

2to

223

279

293

larinin demir-titan oksidi minerallarrnrn tipomorf xiisusiyyetleri...................
i.$.Mammadov, H.A.Valiyev - Boyiik Qafqazrn gerq davammrn filiz-

I iyinin bezi aspektleri (Azerb ay c arl orazisi) ................ 288
Z. A. Valiev - Filizyerleqdirici stixurlarrn geokimyavi x{isusiyyotleri ve

onlarrn gizli fiizlagmanin proqnozlagdrrlmasrnda rolu (Levgay filiz sahesi
timsahnda, Kigik Qafqaz)

Y.R.$irinov, H.M.ibrahimov - Filiz yataqlannrn geoloji-iqtisadi qiy-
metlendirilmasinin esas prinsiplari ve iqtisadi-statistik modelleri ..................303

C. A. Bexmautu, E. f . Kuarudapoo, A. I,I.Xacaee, T.f .TmuaEoea - fpauz-
Tor{AHbIe SopMaqI,Iu z oco6ennocrr.r MerirJrrroreHr{lrecKoft cneqraa.rm3aufir4
lJryroHoB loro-3ana,(Hofi .racrr Maloro Kasra3a ............. 312

H. A. Ho epy z o e - Mtsepanoro-reox r,rMuqecrr.re oco6ennocrlr pyA Kon-
rreAaHHhD( Mecropoxlenuli Oslnsqaficxoro rrna (Bonrruofi Kasxa3).......-.....320

LLIl.Pam.uau, M.C.Reunuxadse, P.f.Kofuuan, B.A.Kuparcocan,
LI. O. C up 6 ua ad e e - f eoloro-reuerurrecKiur MoAeJrB,{av6rryacroro 3oJroro-
[oJrHMeTa]rJrrilrecKoro Mecropox.4eHH, .............. 333

I.l. A. Addytut ae o, O. [. E azup 6 exoe a, P. C.,[crcaQ op oB a, P. A. C aue d 06 a -
O paaraonorlrqecroM Bo3pacre Vraueuu4arcKoro [IenoqHoro r{HTpy3I{BHo-
ro MaccHBa lefiua-Iapa6arcxofi oSuomlronofi soHn Maloro Kasra3a ...........344

A.B Aaexnepoe, A.l. Kepwoe - Ilpo6lenrLr MrruepanbHbrx no4 Asep-
6afi.uxaua B HaqaJre XXI nera.. ...348

A.A.Eaupa*toe - IlIaxlar B Bocfipr{rrr.rn M.A.Kaumag - <6enoe rurrHo)) ......356
A.M,\adawee - flpupo4urre ra3br B Mr.rHepaJrrHbrx lrcroqur,rKtx

5

Asep6afiaxana ...360



oT TIABHOTO PEAAKTOPA

Conpeueuuhre MoAenr,r reoJrornqecKr,rx ilpoueccoB crpoflTcs, B ocHoBHoM,
Ha 6ase .UaIIIIID( Oylr.UarraentalJlbHhlx EccneAosagl,Ifi rnaccr.{ecxofi reoJloruI}r
lporrrJlErx ner. CosAaHHEIe rpyAiMLI MHorurx noxonenuft reoJroroB pa3Jrr{rlHbre
reoJroro-teosuazuecxlre Kaprbr, npoQumr, 6nox-lrnarpaMMbr coBMecrHo c MoHo-
rpaQrsecKfiMl{ TpyAttM}I flBJUIIorcfl HeoIIeHHuofi ocnonofi reonornn 6y4yqero.
frasHrfr pe3yJrbrar grlfx uccJlerosaHr.rfi - BbrrBJreHI,re 3aKoHoMepuocrefi B 3Bo-
JITOqIIOHHOI nOntOpaeMocrrr reoJrorflqecKr4x IrpoqeccoB Ha [poTrxeHLIIr MHJr-
rrrroHoB ner ([opnaupoBalru, crpyKTypHBD( cr{creM 3euln. Blaro4apx sroMy rro-
JtywIJI [pI,BHaHrIe MeroA <AxtyamasMa), rro3BomnrnrEfi Bocco3Aarb reoJlornqe-
crue co6rrr[r upournbD( 3[ox, ucxoA, ns uosHruft cyilIecrByroilIefi HbrHe reoAH-
HilMr{Ktr TeKroHo-MarMaTrrlecKrrx trpo{eccoB.

BosI\,IoxHo, vro r(MeHrro, yJroBHB I{AeHTr.rIHocrE reoJrorrlecKlrx flpoqeccoB
uYllaTbrBas. KoHIIeHTpau[Io B [peAenrx cpaBrr,rreJrbHo se6onsmofi crpylcryproft
soHu Maroro Kasxa3a MecropoxAesufi pa3Jrl.rrrnbrx rerrerr.rqecKr{x rurroB r{ Bo3-
pacroB, il(a.qeMlrK Hauronalrrnofi Axa,ueMr,rfi uayr Mup-Anu Cepr.qaJII{ oDrEr
Karoxaft Ha3BaIr Manrfr Kasxa3 - Manrru Ypanou. frry6orcre uosHaHil.fl s o6-
JIaCTlr reoJlorwl rI lreTponofl.Ih, [paBr{JrbHtur }IHTepflpeTaul{ff reoxIlIMI,IqecKlD( I{
$usuxo-xraurlecKln( ycloeufi 3apox.qeHu, Marubr, [o3BoJrr{irrr eMy paccMorperb
reHerI,IqecKLIe oco6ennocrr ([oprr,rlaporarra il ycrElHoBr{Tb 3aKoHoMepHocrr.r
pBMeIqeHIu Mecropox,qennfi uone3rrrD( HcKorrzrcMbD(. Irluesso [ogToMy B rrpeA-
JraraeMoM sr4TareJuo c6opxure, [ocBsrqeHHoM l00-rerr{ro co 4{, pox,4eHltr 86r-
AilOrqerocf, rreHoro-reonor4 oAnoro r,r3 yqpeAr{renefi Hauuona.uurofi AraAe-
MI{I,r HayK Asep6afiIxiua, aKaAerr,rma M.A.Kaurax, HarreJr orprDxeur{e ruuporufi
{pyr pa3Jrrqnoro upoSrEm reonorfirrecxrax npo6lerrl.

BsarrMocss3alrHble flpoueccbr, qporexaBmr,re B o[peAeneHHLD( cerMeHTax
nntocQepn, B pflIq/ reoAlrHttMlrxa - 3apox.qeHl{e MarMbr - accr,rMr{Jrflrlun, ru6pn-
.4iI3M, aUrf$eperullrtull4f,, a B 3aBepmeHue - pa3nmHbre acrreKTbr upo6leu [erpo-
JIOII,III I,r MeftUrnoreHrll{ cnoco6crsoBamr QoprurponaH}rro py4ro-MarMar[rqecKr.D(
clircreM, orpalralouux oco6enHocra fiposBJieHrlfl TelcroHo-MarMarr{qecKux [po-
IIeccoB Ira o[peAeJIeIrHrD( cra.U{ff pagr;arns. Kasra3croro cerMeuTa Armmafcxo-
ro cKlaArraToro uorca.

AxaqeMr,ilry M.A.Karmcaro 6rrrto csoficrBeuHo rmrpoKoe ocBerqeur{e qpo-
6neurnn< BorlpocoB reoJlorr,M rrpfi lrccneAoBauu[r o[peAeJreHHbD( crpyrffypubD(
son. .{erarmHoe IBfreHIIe MarMarrr3Ma B crpyrffyprx ceBepuoro o6parunerns Ma-
roro Kaara3a paclcphrrlo ero [ccJreAoBareJrBcKl{e cuoco6nocrn KaK crte[EzlJu,tcra-

fleHoro s o6racT[ reoxEMr{r{, flerpoJroftIr(, MeraJrlroreHr{H c rury6orcnnr ocBeqe-
HJi,IMT IIpOqeCCOB roaooepeHqUarMu, rr.r6pra4asrraa [r MeracoMaTr,BMa. Oco6enno
no,qpo6no paccMorpelrbr HM qpoqecchr MarMarH3Ma r{ Korrraro-MeracoMarr{rrec-
Koro cKapHoo6pasonamu grfl flam(ecaHcKoro Hrrrpy3]rB4 Boue.qrrero B reoJroru-
qecKylo Jrr[Teparypy Ktu( cKapHoBo-MarHer]rroBoe Mecropoxreune. HccreAosaH-
urfr ru qpoqecc cKapH4poBaurr, ,qJrff ororo r{HTpy3rrBa (rpalrar-ema,qoronrul
crapn) trplIBeJI K BhrffBJleHrrro B opeorcls,la6eficroro rrHTpy3r{Ba Be3yBHaHoBoro
cKapHa. flogxe B rlpeAeJlux loxHee pacrroJroxer*rofi ueranxeBofi oSnorulrorofi
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fefiqa-Axepuncroft 3oHLr fiocneAoBareJrflMlr aKa.{eM[xa M.A.KarrKa, 6rrn olpe-
AeireH pollrHraroerrfi cxapn.

Ilpouecc ru6puruaarraa, ycraHoBrenHrrfi aKaAeMr,rKovr M.A.KarrrKaeM An,
.{aurxecancKoro HHTpy3r4Ba, BrrocJle.qcrBrar,I 6u-n npznxr il ccneAoBarersMu v nns.

Apyrux HHTpy3r,rBHbrx KoMnJreKcoB Jlor-fapa6arcrofi 3oHbr - fsAa6eficroro,
Ar4alrcxoro ra .4p. B nacrosrqeu c6opuuKe gTor rrpouecc HarrreJr Aalrneftuee
rroATBepxAeHr{e, B pe3ynsTaTe qero oH npeAnoxeH KaK oAHH r,I3 Bo3MoxHhrx Ba-

pHaHToB MeraJlnoreHfi.Iecxofi cneu]IaJIr,I3auI,II4 Me3osoficroro MarMarH3Ma Ma,'Io-
ro Kaera3a. ,{era.lrrnoe H3freur,re MarHerr.rroBoro opy.qeHeHna .{arrrcecaHcKoro
Mecropox.qeHur,3aBeprwiBrtreroc, xo6alrronbrM opyAeHeHHeM, H ycraHoBneHne
napilreHerrl.recxofi cBq3I,I nocneAHero c Aafixonbu KoM[JIeKcoM iuarNraru.recKofi

AerrenbHocrra BhrABHHyno [epeA r{ccne.uoBarenrMr{ prA TpyAHoo6rscHuNabrx Bo-
rrpocoB, B flepByro orreperb cB.f,3aHHbD( c Aafixauu Aua6agosrx uop(pupuros. flo-
cneAHr,re no A.O.[IruryJrrrHy - MaJrbre r{HTpy3rrBbr, a flo M.A.Kauxaro - IV au-
Tpy3r,rBHuur Qa:a. Couacno o6onM r{ccneAoBareJrsM, oHH He }rMeror HenocpeAcr-
rennofi cBfl3t4 c rpaHr,rrorrAHbru r,rHTpy3r{Boru .{aurxecana I{ fiBJurlorc, caMocrof,-
TeJTBHrTMH o6pasonanu flMvr c xo6anrroebrM opyAeHeHHeM.

I,IHrepec flpe.qcraBn-ser rarxe upo6nerr,ra ilonl{xpoHHocru LI tIoJILIreHHocrr4
pyAHbrx Mecropoxreunit, oro6paxarofi\as cra4ufittylo cBq3b pyroo6pa3oBaHllfi c

TeKToHo-MarMarr{qecrofi axrnefi:auuefi. IIpn arou MeraJrJloreHlrqecK[re oco6eu-
Hocrr,r MarMbr f,opuupyrorc.s KaK B pe3ynbrare npuo6perennofi reoxr,rnar,rqecxofi

cneqlraJrlr3aur{u npH rn6pzglrslre, TaK rr B [pouecce peuo6ulrnsa\fiH pyAHbrx

KOMTTOHeHTOB paHHr.rX STarrOB.

Heconrnenno, upo6reunbre Borrpocbr cKrarqarofi c[creMbr B cBere coBpe-

MeHHbrx rrpe.{craBnennft nrutosofi rercroHuxu rpe6yror HoBbrx paspa6oror, u n
groM acfleKre Ma-rrufi Kanraa, KaK perrroH c xopouo usyreuuofi 6a-:ncuofi reo-
rorneft, sBir-sercfl rrpeqpacHbrM rroJrr.rronoM An, peureHll cilopHhrx Bo[pocoB
rreTponornr{ r4 MeTilJrJrorerrr4H.

ArcaAenur Ax.A.A.nn-3ale
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XATIROLOR

uir,li BlnniiwZix OzUluxoa DURAN novix gexsiwer

Bu il Milli Elmler Akademiyasrnrn, xtisusile onun Yer Elmlari Bdlmesinin
tegebbtisii ile akademik Mireli Seyideli o$u Qagqayur anadan olmasrnm 100 il-
lik yubileyi tentenali suretde qeyd edilmigdir. Bu, miruretdarhq hissi ile qebul
olunan tedbirdir.

Geologaya ihstitutu rehberliyinin tegabbiisii ila kegirilen tedbirlere qatrlan-
da Yer elmleri tizre boytik axtanglar aparmrg, kegfler etmig Azerbaycanrn korifey
alimlerinin akt salonunun divarlarmr bezayen portretlorina baxanda darin menavi
hissiyyat altrnda oluram. Heqiqaten de, xalqrmrz bagqa sahelerde oldulu kimi,
elm sahosinde de tarix rigtin gticlti gaxsiyyatlar yetigdirmigdir va onlann on sra-
srnda Mireli Qa$qay xtisusi yer tutur.

Oger bu gtin Elmler Akademiyamrz mtisteqil Azerbaycan d6vletinin apa-
ncr qiiwelerinden biridirso, bunu biz, ilk novbeda, akademiyanm yaradtcrlannrn
tinvanrra yazmahyrq. Onlann arasmda birinci suada Mireli Qaqqay durur. Birinci
soztinti igletmekda osasrm var. Bele ki, 1945-ci ilin mart ayrnda akademiya tosis
olunandan soma onun ilk akademik-katibi 38 yagh, masuliyyotli milli alimimiz
Mireli Qa$qay olmugdur. Dtigtintirem ki, yeni yaradrlmrg elm merkezinin ilk apa-
ncr gaxsiyyetlerinin vazifelerini oxucuya izah etmek arhqdr.

O zaman Miroli Qagqayrn, ilk prezident segilmig, unudulmaz qexsiyyet,
akademik Miresedulla Mirqasrmovun vo onun bagqa komekgileri ile bir yerde
akademiyanm yaranmasrnda xalqrmrz qargrsmda boyiik xidmatleri vardr vo bunu
xalqrmzm bug{inkii ve gelecek nesillari minnatdarhqla qabul edir ve edacekdir.

Heqiqeten, akademiya yaranandan sonra o zamankr Azerbaycan hokiimeti
onlara binavermig, mtieyyan pul vesaiti ayrrmrgdr. Qalan btitiin igelri akademi-
yanm yeni segilmiq tarkibi etmali idi va bu iqierin osasr, gtibhesiz ki, akademik-
katib Mireli Qagkayrn tizorina diigmtigdiir. Bu vazifeleri o, layiqince yerine ye-
tirmigdir. Yagadr[rm hayat dowtim mono xogbaxtlik getirmigdir ki, men Mireti
mtellimle akademiya tasis olunan gflnlarda tanrg olmugam. Sonra da yaranmtg
elaqelerimizi davam etdirmig ve bu giin de onun unudulmaz xatiresina boytik
hormet vo mehebbatla bag ayirem.

1945-ci ilde doyiiqan sovet ordusu sualannda idim vo hemen ilin aprel
aylrun ortalarrnda meni diviziyamn komandfui, general Radionov yanma ga[rraraq
dedi: <Azorbaycan Respublikasr rahbarliyinden respublikada sovet hakimiyyeti-
nin yaradrlmasrnrn 25-ci ild6ntimtina hosr edilmig yubileyde igtirak etmek tigtin
bizim diviziyadan ntimayande heyeti davet olunur. Bela qerara gelmigik ki, siz
Azerbaycana g6nderaceyimiz ntimayende heyatina rehberlik edesinia> (77-ci
diviziya SSRI mekamnda 20-ci ilde yaradrlmrg SSRI terkibine daxil olunan res-
publikalar igarisinda birinci milli diviziyadu. Men o zaman diviziyanrn 136-cr

rabite batalyonunun komandiri idim). $tibhesiz ki, men bunu minnetdarhq hissi
ile qebul etdim ve 4 azarbaycanh esgerle birlikde Azarbaycana qonaq galdik.

Bizim Bakrda qargrlanma merasimi ve o tenteneli bayramrn gediqi haq-
qrnda vaxtile oz yaziurmda oxuculara sohbot agmr$am. Burada o sotirlerin bir
hissesi akademiyamn prezidenti Miresedulla Mirqasrmov vo akademik-katibi Mi-
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reli Qagqayla elaqader oldu[undan agalrdakr setirleri tekrar etmeyi 6ziime borc
sanrram.

Bakrya, yubiley tedbirlarine gelanden sonra bizi, yadrmdadr, 1945-ci il ap-
rel aymm 23-da respublikada yeni yaradrlmrg Elmler Akademiyasrnrn prezidenti
Miresadulla Mirqasrmov qebul etdi. Qabul gtinlerinda mon Mtali Qagqayla tanrg
oldum. O da yaxgr yadrmdadr ki, tentaneli gtinlarin birinde Azerbaycan hokti-
meti yubiley mrinasibetile Azerbaycan Ddvlet Filarmoniyasmda ziyafatverdi. Bu
ziyafetde Azarbaycan rehbarliyi va Moskvadan gelmig SSRI icraiyye Komitasi-
nin sedri, demok olar ki, dovlet baggrsr Kalininin oylegdiyi masaya yaxm Azar-
baycan ziyal/,an oylegmigdi. Masanrn baqrnda Mireli Qagqayr g6rdtim. ziyafet
baglanandan sonra gxrg tigtin ziyaliar adrndan Mireli Qagqaya s6z verildi. O oz
montiqi grxrgr ila meni valeh etdi. Bu tarixi hadiso onu g6sterirdi ki, Mireli Qag-
qay Azerbaycan ziyalilan arasrnda on suada geden ve xalqrmrzr dtinya miqyasrn-
da layiqingo temsil ede bilecek Azerbaycan ogludur. iller kegib, bu hadise va
Mireli Qagqayrn grxryr manim hafizemdo ebadi hekk olaraq qahb.

Mtiharibedon sonra, 1946-ct ilde vatene qayrtdrm. Ali mektabde bag labo-
rant vezifesina qebul olundum. inkigaf yolum todris ve elmle alaqader oldulun-
dan tez-tez resmi yr$rncaqlarda Miroli Qagqayla rastlagmrgam. Onun grxrglan ilo
tanrg olmug, apardrlr iglari mtigahida etmig vo onun inkigaf yolunu izleya bilmi-
qem. $tibhesiz ki, Mireli Qaqqay b6yiik intellekta malik bir gaxsiyyat idi. Mesu-
liyyetle deye bilareffi H, eger mtistaqil dovlatimizrn Milli Akademiyasr dtinya
elminde bu gtin yax$r sahifaler yazrsa, demeli, Mirali Qagqayrn igtirakr ila yara-
nan akademiyamrz gox gticlii binowenin tisttinda dayanmrgdr.

Heyahmrn esas hissasi Neft Kimya ihstitutu (indiki Dovlet Neft Akademi-
yasr) ile elaqader oldulyndan bu tedris mfressisesinde bagqa ixtisaslar olmaqla
yanagr, Azorbaycan ve dtinyanrn bagqa dlkaleri tigtin miihendis ve elmi kadrlar
hazrlanmasrnda xtisusi xidmetleri vardr. Bununla alaqeder 20 il rektorluq etdiy-
im institutun tedris ve elmi iglorinde igtirak etmek tigiin biz Elmler Akademiyasr-
nrn akademiklerini, o ctimleden Mireli Qagqayr devet edirdik. Mireli Qa$qay
urinstitutla tamasda olmasmr vo bize etdiyi elmi-metodik meslehetlerini qiymat-
lendirsek, inamla deye bilerom ki, onun Azerbaycan geologiya mtihendisleri,
geoloq alimlarinin hazrlanmasrnda institut qargrsrnda olan xidmetleri misilsizdir.
Bu dowde men Mireli Qagqayla dostlufa gewilan omakdaghq etrnigam.

M.Qagqayrn ozel xtisusiyyetlerinden dan4sam, demeliyeffi H, o gox temiz,
iggtizar, yiiksok intellektual seviyyali gexsiyyet idi. onun ehatesinde olmaq, 9r-
xrqlannr dinlemek, onunla sohbat etmok bize bir nrimunevi makteb tesiri bagrg-
layudr.

M.Qagqay barede bu qedar tirekden, inam ve qetiyyetle damga bilmayimin
ba$qa bir asasr da var. Axr, meni onunla ham de qohumluq elaqasi baflayrdr.
Onun bactst Rexgende xanrmm oflu hakim Selahaddin Meryam xairm tareftlen
bizim ailoye qohumdur. Onunla herdenbir aila geraitindo gdrtigordik. Gortig za-
mam etdiyi sdhbetler, verdiyi maslehetlar mono bir dors olardr. ihdi men oztim
yaq zirvasinda olsam da, etiraf etmaliyem ki, bu sohbet ve maslahetler hem elmi
iggi, ham de bir gaxsiyyet kimi formalagma[rmda 6z izini qoymugdur. Semi-
miyyetla deyirem, men bunu oziim tigtin fexarat sanram.

M.Qagqay dtinyasrnr tez dayigmig, 70 yagrnda sualanmrzdan getmigdir.
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Akademiyanm Yer Elmlori Bolmasi, Geoloqiya institutu onun xatirasini
ebedileqdirir, bu ise M.Qaqqayn, 20-ci esrde yagayrb yaratmr$ onun kimi dahi
sexsiyyatlerimizin heyati tecrtibasi comiyyetimize, xtisusile formalagan gonc
naslin terbiyyasino boytik tasir gosterir.

Harden drigtinrirom ki, eger 1945-ci ilde akademiya yaranmasaydr vo onun
rahberliyine M.Qagqay kimi qaxsiyytlarin geliqi olmasaydr, belko de elmimizda
bu ctir yiiksek nailiyyatlor qazana bilmazdik.

M.Qagqayrn ve bagqa elm dahilerimizin yaratdr[r elmin oztihinfi daha da
mohkemlondirmoyr, onu davam etdirmoyi arzulayuam. Neft strateqiyasrna dtxil
olmug Azerbaycan elminin, o ctimledon M.Qagqayrn yaratdrgr geokimya elminin
boytik ehemiyyeti oldu$unu bir daha xatulatmaq isterdim.

Men Milli Elmlar Akademiyasr Yer Elmleri Bolmesinde, daha sonra Geo-
logiya institutunda faaliyyet gostoren biittin alimleri elde etdikleri nailiyyatlaro
gore tabrik edir ve M.Qagqay kimi dahilerin yolunu davam etdirmekda onlara
cansaflr[r ve u$urlar dileyiram.

Akademik ismayrl Oli o$lu ibrahimov,
Sosialist Omeyt Qahramaru.

19 iyul 2007-ci il.
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KJIACCI4K IEOJIOTIqECI(Ofr HAITK}I

K l0O-lerrrc co AHfl poxAeHrrfl
aKaAeMnKa Mnp-A.n m CeupLa;nn orurbr Kamras

Ar.A.A.nn-3a.qe

"fl oulyt4ato ce6n nampuomoM ?t HoyKtt, u
Asep6aildcrcaHa, Lt noemotvty Moe nocmofl,HHoe,
ruenpexodnulee )rcenaHue - clyltcumb HayKe
u npu*reKomb 6 HayKy no6oturue nottodux
nndeil, ?omo6btx K Hacmoflt4euy mpydy,,.

M.A.Kamraft

Bem{'raso Bo3Bh[[arolu.Iec, ApeBHr-re ropu Eolruroro n Mzuroro Karraaa,
TaK xe, KaI( H [oKpbITbIe (oAeflJIoM) coBpeMeHuhrx orJroxeHr,rfi uexropHbre Brra-
Ar,rHBr, flpe.4craBJurror co6ofi (cBoA 3aKOAr,rpoBaHHbD( raftu>> IpaHIUaosHbx 3H.4o-
reHHbrx [poqeccoB, KOTOpBIe TOCIOACTBOBUUIT{ rla [poTffKeHIrI,r MHJrJrr{oHoB reo-
JIonFIecKI{x Jrer Ha AaHHoM cerMeHTe Cpe4useunoMopcKoro cKJr4Aqaroro [orca,
co3AaBafi Kasxa3cKue ropbr n Ha'uilHrc. rrx MecropoxleHr,rrMr{ [oJre3HbD( r{cKo-
NAEMBD(. fIOSUABA' 3TY IIPHPOAY, TICJIOBEK PZBBI,IBAETCf, I{, KAK BCETAA, BCJ1I,IKO ErO
xenanrre <o6rsrB neo6rsrHoe>).

Bot raxuu rleroBeKoM <<ueo6rsrnoft reolorraqecrofi Ayrutr) 3a[oMHr{ncs
HUIM nnr aroullrftcx asep6afi4xancxufi yreurnl H opraH[Barop Eayrs aK4AeM]rK
Mup-furu Cewamt orlrrr Karmali, crorerr.re co Arur poxAeHr{s Koroporo orMe-
rlaer reoJlorlIqecKElrl o6qectreuuocrb nanreft Pecny6nzrr r,r MHorue KoJrJrerfl -
reoJrorur sa py6exoru.

MnororpanHa r{ m}rpora Srma Hay-qmaa AerrejrbHocrB yrreuoro: MuHepano-
fua fl reoxl{Mzfl, TeKTOHTTKa r,I MarMaTI,I3M, [eTpOJIOmrI ]r MeTUIJInOTeHI{f,, MI,rHe-
paJlbHhre H TepMuuIbHbIe BoAbr, crparurpaQfis. Lt lrzlTolorlzo.) crpor,rreJlbnbre Mare-
pr.raJrbr rl TextrrqecK:ur fierporpaQu, - Bor raKoB nenonuufi [epeqeHL rreperrne-
Tzuoqrxcs HafrHED( Ha[pzlBJleuuit u o6rracreft reonorrnr{, rrccJreAoBaHr,IrrM Koro-
phD( rrocBrrr{Jr Bcro cBoro co3HareJrBHyro x}r3Hb M.A.Karmafi. Ero IIo qpaBy
MOXIIO Ha3BaTE OAHI'IM LI3 OCHOBOIIOJIOXHI(KOB MuHepaJIOrO-IeOxI{Mrn.IecxOfi H

fierpoJroro-MeraJtfiorerr,rqecxofi mKoJr r Asep6afiAxarre.
Ypoxeneq r. frugxa, oH c roHED( ner crpeMt4nrc , K [o3HaHLIro: Tap[cr B

TeaTpe, /IIIpHxep HaqHoHuulbHoro opKec1pa, cTyAeEr reoJloilirtlecKoro Saxy.nrre-
m Asep6afiAxzurcKoro llonutexnuqecxoro VIncr*rryr:1 3areM acrrrpaHTypa B

Jleuuxrpa.ue u yre6a a flerporpa(prvecrorrr ffircfirryre roA pyxosoAcrBoM axa-
AeMlrKoB @.IO.Jlenr,rucona-Jleccr,rHra, A.E. @epcruana.

Bce sro 6ruo HaqaroM ero 6onrmoro BocxoxAeHr.rr K flr,rKy reononrre-
cxoft uayrr,r . B t934 r. M.A.Kaurxafi sanurrr,rn KaH.ryrIarcK)rro, a s 1942 r. - AoK-
ropcKylo ,quccepralliltt Lt c 1945 no 1960 rr. uperoAaBaJl B By3rD( r{ pyKoBoAr{Jr
ra$e.qpofi Kpl{craJrrrorpa@zx, MuHepanofl{rr r rerporpaQuu Asep6afipKarrcKoro
Iocy.uapctBeuHoro Yuuaepczrera.
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Hayunue pa6oru MoJroAoro HccneAoBareJr, [ocrorHHo oxBarbIBzIJII,I Bce

6otrunfi rpyr npo6neM, cBs3aHHhrx c HayKar{u o 3eure. Ero pannue HccneAo-
BaHHfl 6stnu uocBrrueHbr arryHnroBbrM Mecropox1eukrflv4 (poprvruponaHne Koro-
pblx oH yBr3brBan c leflTeJrbHocrblo rueeoaoficxoro MarMarH3Ma, tullpoKo flporB-
JreHHoro ua Manou Kaexa3e. Asep6afi4xaH, KaK H3BecrHo, rro 3a[acaM anyHLITa

3aHr,rMaer oAHo r,r3 BeAyrrlr4x Mecr B Mr{pe. Irlrorou srnx pa6or flBnlrvtcb AByx-
ToMHag uoHorpa$ur <A;ryuutbl, I{x reHe3r.rc u uclloJlb3oBanile>, a raKxe co3.ua-

HVe ocHoBbr AJrr crpouTenbcrBa [epBofo B Mrrpe lxu4xrancKoro rJII{Ho3eMHoro

3aBo.{a. 3ra Syn.{aMeHTilrrbHafl uoHorpatpufl , ocBelrla}ouiul aJIyH}IToBbIe fipofl B-

rrenvrs. Bcero M:apa, flocnyxrrna 6asficHofr pa6orofi An I{3freHu.f, groro pe,qKoro

B[r,(a rroJre3Horo cbrpbfi .

3an[Ma.f,cr npo6revofi B3auMocB.r3H MarMarI43Ma Ha Marou Kanxase c

pyAHbIMI4 I4 HepyAHblMH MecTopox.qeHflrMu, aKaAeMLIr M.A.Karnrafi yrxsrrnan
Irpoqecc anyHr,rrH3arlurr c [pe.uuecrBoBaBrrrHM euy soprrll4poBaHHeM cepHo- I,I

MeAHoKonqeAaHHbrx Mecropoxreniafi. BrlAeurar runore3y o [apareHeruqecxoft
cBs3u py.uHbrx lr HepyAHbD( Mecropox,(euufi c oqaraMfi Naeeosoficroro BynKa-
HI,I3Ma, oH BbuIBraJr 3axoHoMepnocru n ux SoprvrupoBaH[I{ r,I TeM caMbIM o6ocno-
BaJr MOAenb B3aHMOcBr3lr rrpoqeccoB MafMaTu3Ma r.r pyAoreHe3a - ocHoBHoro 3a-

KoHa o SopwruponaHr.ru Mecropoxgeuufi rroJre3Hbrx HcKonaeMbrx. C srofi rlo3rr-
ilrard freHbrM AeraJrbHo 6u,ru EccJIeAoBaHbI [erponorut, crpyKTypHble ycxoBl{,
(foprrar.rponaHyrs., MrlHepanorns rr reoxuMu, MecropoxleHnfi KonqeAaHlroft pya-
nofi tpopuaulrpr Ivlaaoro Kasxa3a.

CleayrorquM grarroM reoJrorrrFrecxofr AerrensHocrlr M.A.Karurafi craJlo I4c-

cJreAoBaHHe yrrr4KaJrbHbD( rro xapaKTepy fipoflBneuni yrnrpaocHoBHbD( u ocHoBHbD(

rropo,4 o$uo.luronofi accoquatrtr 14 cBr3aHHbx c nefi MecropoxAeurfi solot4
xpoM[rroB fi pryTu na Manou Kasra3e. I,lrrepec K yJrbrpaocHoBIrBIM IIopoAaM, Hx

Mr.rHeparrbHoMy cocTaBy, [poqeccaM cepneHTr,rHH3arlrru r4 Jr]rcTBeHHTH3arIHI{ Kpac-

nofi nu:rsro npoxo.u4r qepes Bce rBopqecrBo freHoro. Eomruoe BHlrMaHr,re yAeJrfin

oH r{3yrreHr.ilo pryroHocgocrn oSzomarosofi Soprvraquu Ma:roro Kanxasa. I4u, n ua-
grHocrr{, 6rrro yctauoBrreHo, rrro pryffi arr Mr,rHepaJru3uJus. Ha Malou Kanrcare npll-
ypoqeH4 B ocHoBHoM, K y3JrzrM rrepeceqeHu, pa3pbrBrrbD( Hapyrneunft o6uexasxa3-
croro lt aHTr,rKaBKa3cxoro HarrpaB:reHtrir.Pazpa6oraHHafl M.A.Kalxaeu reopux (pa-

3oBocrr.r fiporrBneHufl o$uornrronrx o6pasonarrsfi nauua orpa:KeHue n rraouorpa(pu-
qecxofi pa6ore <YimrpaocHoBHbre lr ocHoBHrre nopo.ubr Asep6aftpraua>> (1947r.).
O.uraxo s 6oree no3rorr,re rorur (1970r.) no.u BrruHraeM nuefi mo6ansuofi rexroura-
rcr rmroc(pepHhD( nrrm M.A,Kaumafi craJr rrpr,rAepxuBarLc, MHeHlu o6 mr rlporpy-
3r,rBHoM reHe3r.rce. flo srofi xe npo6reMe oH coBMegruo co cBolrM yreHlrKoM AoK-
TOpOM reoJroro-Mr.rHep[rJrorFrecKr,{x HayK [I.Ll.A,r-rraxseplpreBhrM ony6-rnmonurlr Mo-
uorpa(pruo <JlucrseHrarbr, r/D( reHe3r4c u r,raccuQuKiulurr>.

Oco6euuo pacKpbmc.fl MHororpaHHrrfi xapaxrep r{ccneAosaHr.rfr M.A.Karu-
KaJr B nepnoA H3freHr{s .{aurrecaucKoro fpaHuTor{AHoro HHTpy3HBa H cBs3aH-
Hbrx c HHM xeJle3opy,rlHoro u xo6alsroBoro Mecropox,ueuufi.I/lzymn B eAHHcr-
Be flpoqeccbr TeKToHI,IKr4, M€IrMaTI{3Ma, MeTaJInOreHHI4, IIeTpOJIOrpr}r H MHHepa[O-
ruu, M.A.Karrrxafi ga;r crpofiHyro Kaprilny SopuupoBarru, sroro Mecropoxne-
HHjr, OTHOC{rqerOC' K KOHTaKTOBO-MeTaCOMaTHqeCKOMy reHeTr.rqecKoMy Tvlfiy,
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[ITO CyqeCTBeIIHO OTIIilIaJIO ero oT KOJITIeIaIIHbD( MecTOpOxAeHLIfi coce.{H[x I-r-
Aa6eficroro r MexuanrHcKoro MecropoxAenufi. I4rorou errx pa6or ffiyc,Iac:o
uonorpaQux <fletponorrrf, [r MefturJroreHrrr,{amrecano ( I 965 r.).

frry6orule 3IraHIr, *r IiIHTJrr.rrHBIroe qyr6e r{ccJreAoBareJrr rro3BoJrr.rJrr,r

M.A.Kamraro qporHo3l{poBarb Bo3Moxuoe :earturqne MecropoxAenr,rft g BbrcoKo-
ropr{ED( pafioua:< Manoro Kamaga. Tatu, n Kxnr6aprapcxorrl paftoHe, B rrpoqecce
usylem,tx qerBepmqHoro ByJrKaHr4iMa [rM 6usm o6napyxenu (on xnruercs rep
BoorKpblBareJreu) rgyrnrrre MecTopoxAeHtrff rlepJrr[Tos r,r o6caA[aHoB, BrrocneAcr-
BIIrr HameArm{x Er,rpoKoe [prrMeHeH[re B Hapo,urou xogdcrse.

I,Iccne4oranwoMvl aK4reMlIKa M.A.Karuxarr B ac[erTe reoJlorur,r, r1erpoJro-
tuvt t4 MerzlJlJloretuu 6utu oxBarreHbr raKxe peruIoHBI Bormmoro Kasxa3a t Ta-
JIbIIIra. Ha npm,repe Balaxen-3aratanrcKoro pyllHoro ) racrKa oH rrpeAJroxrrJr
pemeHrre upo6reurr pa3Meulenrur py.urror pafioHoe B y3na( conprxeHrrfi pas-

Pnrnurnc crpylcryp par-nu.uroft oplleHTr,rposKu. B Tarruncxofi crrramarof, soge
M.A.Kauxali yctauoaw Hanrnqne yJrbrpaocrroBubx rr ocuoBHbx rropoA, H3frrrn
aBrlrr-MarHerl{ToBbre rrecKr{ Jknxrpaucxoro uo6epexb.f; Kacuns t,r o6ocroBail
Bo3MoxHocrb ID( HctroJrb3oBauzl B MeraJrJr)?ruIqecxofi flpoMbtrtrJreHuocrr{.

Pacmlprx Kpyr I,I3) rerux upo6leMHhx Bo[pocoB, il(aAeM]rK M.A.Kaurafi
3arsJtc , HccJIeAoBaHrleM rroA3eMHbD( BoA Pecuy6nuxu c aKrIeHToM Ha rrccJleAo-
Earrlle M[rHepaJIBHED( roA. Anarnrs ycnonuff QoprrruporamfiA pa3IMrrHbD( Tr{rroB
MfiHepaIIBIIbD( BOA, yCTaHOBneHHe Iltx reIIeTHqeCKOfi CsgSfi C BynKaIrruecKEMrl
flpoqeccztMlr tlo3BoJmJru BhlrBurb reoxnMr{qecxre oco6eHxocrrd ne.re6nrm Mr{He-
paJrbHbD( BoA, Ha 6ase roroprD( Brlocnegctrlfir4 6ruru co3Aarrbr 6anrneonorfille-
cKrre Kypoprbr.

Ara"{eum M.A.Karucafi nnepnrre r Asep6aftAxane o6parzn BH}rMaErre Ha

BO3MOXHOCTE rIOJrrreHE r.{eHHbX Xr,rMr.[qeCKrrX IpOAyTCTOB (rurmrxr, cypbMa,
6pou, crponqrnfi II Ap.) H3 BbrcoKoKoHrIeHTplrpoBaHHbD( r{aprrgarcxrrx repMarrB-
IIED( I{ [JIacroBLD( BoA, a rulKxe na neo6xoAr{MocTb r{cflonb3oBanrx rrry6unuoro
TeIrJra AJrff rrfxA rrapoArroro xosrflcrBa. Hrorou Bcex oTr{x pa6or sBurracb MoHo-
rpaQrff <Mmepanrurre EcrorrHr{xr,r Aaep6aliaxanu.

M.A.Kauxafi n:rl:rcn oAElrM rr3 ocrroBHED( zrBTopoB pf,Aa Kapr pzrurrrrrrbD(

uacrrra6on, B ToM rMcJIe <Kapru Mr,rHepaJrbrrhD( rrcrorrur.rxon Asep6afipraual,
<Kaprrr [oJre3H6D( r,rcKo[aeMbD( Asep6afiaxauiD) I{ cogAanuoft rro ero xe Mero-
.ry,rre <IeoxlrMr.rqecKoft rapru Asep6afi',qxauo) II Ap.

Hayuna-a pa6om ero recuo 6rura coflp.rrttexa c [eAarorurqecrofi ll opraurr-
sa^quonHoft AermeJrrHocrbro. Ou - upo(peccop Asep6afrAxarrcKoro locyAapcr-
Berruoro Yuraepcr.rreta (nrure EAy), rAe rro ero rlnr,q[arr,IBe 6rur.r co3Aaubr

reoJroro-reorpa([nuecxuft rfaryrnrer c ra([eapofi KplrcrzlJlnorpal[Err Ir trerpo-
rpa(puu, a raKxe rr,ryseft trone3HED( HcKo[aeMED( Asep6afiaxaxa. On - [perloAa-
BareJrb u n lftrcturyre Her[ru wXw'r.nu (nrure HeQrrrrar araaelaux).

M.A.Kamrafi 6rur KpyrHEtrvI opraulrcaropoM HayKH s fuep6afiAxaue, oA-

rruM rr3 1,-rpe,u.rreJrefi Axalerrrur{ HayK Agep6ari,pxasa.l4s6pawrfr s 1945r. Ha

o6qelr co6paurur Ax44elvrru HayK aKa4eMuKoM-ceKperapel,r AxaAeuIrI{ HayK, oH

3agrrMalr yry AoJDrcrrocrr c [epepErBaMu 6oree 30 ner. M.A.Kauraro 6ruru upu-
cynF KaqecrBa qeJroBeKa, xeJlaloqero o6reAunrrrr .ruoAefi HayKlI.
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On npunuuzrn aKTr{BHoe fracr}re B opraHr,I3a\uu u pa3B}ITI{H Cextopa reo-
Jromu Ag(DAH'a CCCP. B 1938 r. on 6su oAHHM n3 opraHu3aropoB I4ncturyra
reonoruru Ag(DAH'a CCCP. M.A.Karurafi 6r,r^ opraHll3aropoM o.qHoro It3 BeAy-

urrx orAenon I4ucruryra reonorur,r - Or.qera Mr.rHepanorulr, reoxrrMl,Irl L MerirII-

JroreHr{u, KoropblM pyl(oBoAun Ao KoHua )Kvr3nvt, o.qHI,IM Ia3 ocHoBarelefi reolo-
ro-reorpa([uqecKoro Qaxyrurera AfY, opraHI,I3oBaB B ero cocraBe xa$eapy
Kpucrannorpat[uu, MrrHepirJrorprr v ilerporpa([ur.r, rotopofi pyKoBoAI{n AoJrrI,Ie
roAbr. OH ssn rcs [oqerHrrM pyKoBoAr{TeneM My3e.fl rroJIe3HbD( HcKolaeMbrx, op-
raHr,r3oBaHHoro uM xe rrpu reoJloro-reorpa$zuecr<or,a tf axyrbrere.

M.A.Kaurxaft upono,4ur 6onrmyro H BecbMa BaxHyIo HafrHo-opraHu3a-
rlr{oHHyro pa6ory, B tracrHocrvt, Ha rrporflxeHr,rr{ MHorHx Jrer oH - rrrreH llpesr.r-

Ar.ryMa AH Asep6afiAxaua, rpe.[ceAarenr KEIIC'a npu flpesu4nyue AHA,
lpe/IceAarenb reppuropr.rurnbHofi pe.qronreruu Kouvtccur4 rro reoJrornqecrofi
u3freHHocrpr CCCP, ureH flerporpaQuuecKoro KoMr{rera rpr,I orAeJIeHI{I,I reoJlo-
rux, reoQz3r{KH Lr reoxuMrr,r AH CCCP.

Csorc HafrHo-opraHr,r3arllroHHyro AerreJrbHocrb [r pyKoBoAcrno nayroft
M.A.Kaurxafi ocyr{ecrBJrfl,Jr Herrocpe,ucrBeHHo crM, a raKxe qepe3 npo6leuuue
coBerbr, freHbre coBerbr By3oB, HayqHo-TexHr,rqecKue coBerbr HI4VI H lrpor,r3BoA-

crBeHHbrx opranu3auufi, peAaxrllrla xqrpHulnoB, KoMr{Terbr H KoMucckrrkrr.A.
M.A.Karuxafi 6rur oAHHM rr3 ocHoBarerefi nay+rofi ruroru n o6racru uu-

Hepanoruu, reoxr,rMr{r4 pyAHbrx MecropoxAerruit, MerzrJrJrorervr*t u rrerponor}rr,r B

Asep6afi.4xane. lllnpora HayqHoro Kpyro3opa, qtncrora qeJroBeqecrofi Ayru]r,
yMeHHe 3zMHTepecoBarb MoJroAexb HafrHbrMH vleflv,u rt B AiurbHefimeu opl{eH-
Tr,rpoBaTb r.rx Ar,rHaMr.rKy B HayKe - .flBJrrJrr.rcb ocHoBHbIMu qepTaMr,r xapaKTepa

STOrO r{eHOrO-[CCneAOBaTeJrr.
B reqeur.re Aonrurx Jrer oH Bo3rraBrsr n I4ucruryTe reonorlrr{ orAeJr Mr,rHe-

paJroruu, nerporpatfulr u reoxnMr,rrr pyAHbrx Mecropoxresuit. floArorosreHubre
rrM Ka,upbr - oKoJro 50 xaruularoB rr 6oree 10 1orropoB HayK - HbrHe Bo3DraB-
Jrflror r,rHcrr{Tyrbr, xaQegpu By3oB, pa6oraror sa py6exorra.

Muome r{3 Tex, Kro 3HurJI M.A.Kaunctur, orMerraror ero .qo6poxenareJrbHoe
orHorrreHr.re K Jrro.[.f,M, npeAauHocrr o6qecrBeHHbru r.rHTepecaM. Bcrrulfi, rro o6-
IIIaJIc, c M.A.KauxaeM, cpa3y xe rora,uaJr n anraoc$epy nsrcoxoft Kynbryphr r,r

6oruurofi epy,uuqru{. ,{o6pora u Heo6rrrnoBeHHzrf, Tepflr,rMocrb B orrrorreHr-rn( co
cBoI{M[r rreHr.rKuMH, coTpyAHr{KaMIr u KoJrneriMr.r conpoBoxAzrrrr{ Bcro orpo\firyro
co3l{AaTenblrylo Harfiryro H HarrHo-opraHr,BarlproHrryro AeflTeJrbHocTb gTofo Kpy[-
HOrO )rqeHoro.

3a 6olrmue 3acnyru rrepeA Po,uunofi on 6sut Halpax,4eH opAeHzrMr.r Tpyao-
roro Kpacsoro 3nauenn, Orrl6prcrcoft peBonroqfiu, <<3HaK rroqera>>, MeAan Mr.r

CCCP, floqerrrHMr,r tpulMornMr.r llpesu4uyrr,ra BepxoBHoro Conera Asep6afi-
Axancrofi CCP, nolyruJr 3BaHue <<3acnyxenurrfi Aexren; Hayrr,r H TexHr.rKr,r>>.

M.A.Karuxait 6wn BbIraIoIrIHMc, yqeHbrM XX nexa, oxBarr.rBrrruM cBor{Mr,r
uccneAoBarvfiMkt MHorI{e npo6reunue Bolpocbr reoJroru[. Beluxa ero ponb B

reororuqecKoM r.r3rreruH Kasra3a. Arareunx M.A.Kanrxafi, ero rrrKona u co-
BpeMeHHI{KI4 co3AaIII{, [o cylqecrBy,6a3ilc reoJrorutrecrofi ruoAelu Kanxa3a, Ko-
roprrfi HaIcrpzMBaer HbIHeIIrHee [oKoJleHr,re reoJroroB, ruarHyBrrr]rx B XXI serc.
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rurEPI4ruI3M - BO3MOXTIbIIT MEXAHI43M METAJLTTOTEHIImCKOfr
c[Er[,rAJI[I3ArUU ME3O3Oft CKOI O MATMATII3MA

MA.IIOTO KABKA3A

A..(.Ilcrvraur-3aAe

Hncmumym ee onozuu IIAH Asepdaildacaua,
AZ 1143, Eatgt, npocn. T.,\ctcaeuda,29A

Ilcuaxa-3aAe A.A. fx6pnanrnr - Bo3MoxHblf, uexanu3u MerrulJrorexu.{ecrofi cfleur-
aJrH3auHH Mesosoficroro MarMarr{3Ma Ma.noro Kasrcasa. Me:osoftcrnfi ByJrxaHo-ruyroHnqec-
xrafi uorc Maroro Kasra3a - [por.r3Bo,u,Ha, oxpa[r{Ho-uoABrDiKHoro Mr{KpoKorrrtlHeHTa c o6ryuu-
posanuofi Ha Hero s xap6oue-nepMu aJuroxronHofi runep6asurosofi uracrusofi. Terrouo-uanr,ra-
Tlrrrecx,ur arrllBrleaqnc o6ycloalern norpyxeHfleM Mr{KpoKoHTr{HeHTa B Marruro rIoA Bo3.r(eficr-
Br,reM Hanon3arouefi uurJroxroHHofi ruIacrr,rHEr, ruIzIBJreHr,reM u o6paaonanueM rpaHrrHoft uarurr,
c.nararoueft KpynHlre HHTpy3rrBHbre rena B ocHoBaHulr. flurpQepexuarlr rpaHrrrHofi uanrau ncry-
rrzr.Jrr{ Bo nsarrMoAeflc-rsr4e c BhrrtreJlexauefi runep6aturosofi ruacrr,rHoft, u ao3xuxuaa ru6puAlraa
,4llopprroBa, Marl a cJlaraet rlura6raccamrue Sauuu lpanrrror{AHBrx LrHrp)Rr{Bor. flepexoA osHa-
MeHoBaJrc, cuegofi xaJrEKoQ[rJrbHofi crreqlrarttl3aur{}r pac[naBa cuaepoQmruofi, rupasusuefics s
Qopunporanrur nolu$optrraunoHHbrx, HepeAKo 3oJrorocoAepxaq[x, rr{rroB Mecropox.qexufi: cep-
Ho-KoJrqe.rlaHHbrx, MeAHo-r(olqeAauHbllq ueauo-nopQllpoBhlx H I(omeAaHHo-noJII,IMeraJIJIHrIecKr{x
Ha flo,qHrrl{f,& xen*opygHlrx u xo6anrroBoro B uporr.r6ax.

Ismail-zade A.J. Ilybridism is a possible metallogenic specialization mechanism of the
Minor Caucasian Mesozoic magmatism. The Mesozoic volcano-plutonic belt of the Minor Cauca-
sus is a derivative of the mareinal-mobile microcontinent with obducted on it allochtonors ultrabasic
plate during Carboniferous-Perrnian period. Tectono-magmatic activation is caused by the micro-
continent settling into the mantle under allochtonous plate action, melting and formation of granitoid
magma composed the large intrusive bodies at the basement Differentiates of granitic Eagrna en-
tered into an interaction with overlying ulnabasic plate and arisen hybrid dioritic magma composes
hlpabyssal facies of granitoid intusives. This transition was marked by change of the melt chalco-
phile specialization onto siderophile one what was expressed iu formation of the following polyfor-
mative and, not seldom, gold - containing tlpes of deposits: sulphur pyntic, copper pyntic, copper-
porphyric and pyrito-polimeallic on the upliffs, and ironore and cobaltic in the troughs.

ismaplzade A.C. Ilibridizm - Kigik Qafqaztn mezomy maqmatizm metatlogenik
ixtisaslagmasuun mexanizmi kimi. Kigik Qafqaan mezozoy vulkanik-plutonik qurga$ kar-
bon-perm d6vrtinde onun iizerine obduksiya olunmu$ kenar-miitBharrik mikrokontinentin
toremasidir. Tektonik-maqmatik aktivlagma mikrokontinentin mantiyaya gcimflbnesi, onun
arimasi va btn6vreda intruziv kttleleri tagkil edan qranit maqmasrmn yaranmasl ile gert-
lenmigdir. Qranit maqmasrnm diferensiatlan iistdeyatan hiperbazit plitasile qargrhqh tasire
monlz qalm$ vo bunun neticesinde amele geLnig hibrid diorit maqmasr qranitoid intruziv-
lerinin hibabissal fasiyalarrnr tegkil edir. Bele kegid gox vaxt qrzlsaxlayan poliformasion tipli
qalxmlarda - krlktrd kolgedam, mis kolgedam, mis-porfltr va kolgedan-polimetallik, @kak-
lerda - demir filizi ve kobalt yataqlanrun formalagmasr ile tezahtir eden, xalkofil mensubiy-
yatli erintiniu siderofile kcgmesila 1u-a61anmr gdtr.

MesosoficKufi nymauo--rryroxuqecKr{fi ro.flc Maloro Kasra3a rlpocrpaH-

crBeHHo cB.f,3iur c C3 pa:noMaMn BAoJTE Jlor-fapa6arcKofi 3oHBI u Qoprvrupor,altcfl
B Ilpoqecce 4porBneHr.rfl Kr{cJroro MarMaTI{3M4 rIpeIrMyIqecTBeHIIO IIOCIeAOBa-

reJrbHo-Ar{QQepeEqgpoBarrnoro 6asa[br-anAe3flT-Aalltrr-plloitrrroBoro pflAa c
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nnyroHrrqecKofi saufiefi, BbrpaxeHHofi nnaruorpaHLrr - rpaHo.{[opnr - KBaprIe-
BhIfi AI4OpI,IT - AIlopIaroBhIM PsAoI\l. MerarnoreHurrecKa.s c[eunanr.r3arlu, pyAHo-
MarMarHqecKI,Ix KoMtIJreKcoB llorca o6Hapyxuraet o6ycloBJIeHHbIe [porBneHr{eM
Nregosoft cxoro Manvrarr.BMa npoAoJrr,Hyro H noleper{Hylo 3oHanbHocru.

rlpolonruar 3oHirJrrHocrb BsrpaxeHa cuenofi Bo BpeMeHz c Io3 Ha cB
6aftoccroro 6a:amr-pllonllToBoro BynKaHrBMa c nnaruorpaHur-.nefirorpaHzTo-
BbrMr{ r,rHTpy3HBaMr4 r,r cepHo-KoJrqeraHHhrM opyAeHeHr.reM rro3AHeropcKo-paHHe-
MeJIoBbIM n ocne.qoBarenuro-gr.tlpoepenuHpoBaHHbrM 6asalrr - irHAe3HT - .{arllrr -
PEON}ITOBbIM C MEAHO-KOIItIEAAHHbIM, MCAHO.UHHKOBO-KOJTqCAAHHEIM I,I ME.{HO-
nop(faponrru opyAeHeHHeM c 3orroroM H lanee B ro3AHeM Nreny .qu$(fepen-
III{poBaHHbIM 6asaDr-aHIe3rIr-pI4onHToBbIM BynKar{oreHHbrM KoMrrneKcoM ce-
HoMarr - BepxHero caHToHa c cy6syrxaHr{rrecKrrMu TeJraMrr urcltrcuzupoBaHHbD(
aHAe3r{TOB C 3OJTOTO-rrOJrHMeTaJrJrJrfiqecKHM OpyAeHeHr{eM.

Ilonepe.rrae 3oHulrlbHocrb cB{3zIHa c ocJloxHrrrorqefll 3oHy llo4urrrrqMu H
nporur6auu, a I{MeHHo: rpe}IMyIrIecrBeHHo N{e.ryro-KoJTrIeAaHHbIe r,I Menl{o-[oJr]rMe-
TaJrJtr{qecKlae opyAeHeHI4, c 3oJIoroM - Ha noEurrralx (A-narepacroe, Tll31,aplpcKoe,
Mexuarrancroe) N xen*opyffro-xo6am:roBoe - B npora6e (flauucecaacxrfi).

Oco6esuocrblo pyrouocHbrx MarMaruqecKr.rx KoMrrJreKcoB rrlegogoficroro
BynKaHo-[nyroHl{qecKoro floqca Ma-noro Karxa:a sBrflercs rtrHpoKoe pa3BnTrre B

HHTpy3I,IBax [pH3HaKoB ru6pn4usrrla. IlporueHue nocne.qH[x HccJreAoBaren-sM]r
yBfl3blBaercq c Bo3Aeficrnraert KI,IcJIoro pacirnaBa II $asu r{HTpy3r.rBon ua ra66-
porl,{Er I (fasrr, }IMeBITI}IM Mecro B rlpeAeJrax Kax.qoro rrHTpy3HBa B orAeJrbgocrg.

MeraruoreHl,Ifl Me3o3oficxoro BynKauo-nJryToHfiqecxoro fioflca Han6olee
rroJrHo orpurxeHa B pr,4e uonorpasuqecKr.rx pa6or -.{soqenuAse f.c., Tna-rr.rpe-
nrrA3e I-.A., 1965; TnanvpenuAge f.A., 1972; Mar,axbsH l4.f ., t96l; Moncecru
C.A.,1979; A64ymraeB P.H. Asu:6exos [I.A., H Ap., 1962; Kepuruon 1.VI.,1963;
Kepuuon A.8., 1965; Ba6a-3aae B.M., Maxrvry.uon A.3., paMasaHoe B.f., 1990;
Mycra0aeu r.8., 2002 u.4p. oanaxo psl upo6reunrx BonpocoB B acrreKrix -
rrerponorxrlecKlle KpLITepI,rH QopullponaHl{s pyAoHocHbx KoMrrJreKcor, ponr ru6-
plIAI,I3Ma B MerzlJuloreur,l.Iecxofi clleuEarlr{3a\ytur, rlaJleoreKTouH.recKr4E aHaJrHg a
reoAr4HaMHKa npOUeCc4 ocTaeTcs I[rcKyc c]roHHhrM.

IlerpororuqecKlrMl,I raccJle.{oBaufifrMu rrpexcnux ner ycraHoBJIeHa o6ycror-
JleHrrocrb sBoJrIoq[]I MarMarH3Ma flpoqBneHuelr r:iy6ranuoro r.r raua6zccanLHoro
ru6pu.4asua (A6aynnaen 1963; Kamxafi, 1965; Kepxuon, 1963; MycraSaen,
20 02 ; I,Icrra aun-3a,u e, 200 6).

B uerporpaQruecxou orHoIrIeHLru ru6puau3M ycraHaB nvBaerc . HepaBHo-
BecHbIM pacnpeAeneulleM MlrHepamHbD( acco[fiauufi s [opoAtx BynKaHoreHHoro
lI I'IHTpy3IIBHOTO KOMIIJIeKCOB, 3aKJIIOqaIoIU.IMCS: B COBMeCTIIOM IIpIICyTCTBIIIII B
ra66po na6paaopa, rurrepcreH4 KuLTurrrnara, KBapqa, 6r,rorrara u o!:g.wtn [epepa-
6oranHrx KceHonr.rron ynrrpa6asuron (opx+cpx+mgt); nplrcyrcrBrrr,r B .4uopr,rrax
[naruIoKJIa3oB KoHTpacrHoro 6fitosrlat-oJr]rroxna3oBoro cocraBa u Ep. fut puo-
Jrr.rroB ByJr(aHOreHHOrO KOMrrneKCa cpeAr.r nopQuponrx sHAereHufi HaprAy c
KBapIIeM, I{enotIHbIM IIOJIeBbM trllaTOM I,I [nar]IOKJIa3OM BbIIe[r]OTC-{ 6ttyTur,
TUNEPCTEH, AU$U6OI, MATHETIITT. BCE 3TO CBI,IAETEJILCTBYCT O6 HHTCHCI{BHO
rrpof;BneHHou ruua6uccirnbHoM rulpuprsvre. flpa groM Haprly c ru6puAHEMr4
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fiopoAaMl,r orMeqalorcfl TaKxe H qr{crhle pa3Hocrl,r flopoA -nnar]rorpaH]rrbr u netrl-
KOTpaHHT6I C XapaKTepHbIM KBaprI-tIoJIeBOrUrraroBbrM MI,IHepanLHhrM cocTaBoM.

Cuena 6afioccxoro BynxaHo-nnyroHr,r3Ma 6arcrurra H [o3AHeropcKo-Heo-
KoMCKI,IM conpoBoxAaercfl. ctrlenofi MecropoxAenrafi: cepHo-Konr{eAaHHbrx - MeA-
HO-KOrrreAaHHhrMu, Me,{Ho-flOp$apoernvrn, KoJrqeAaHHo-[onuMerarruqecKnM1 A
6apur-nolrrMeraJrJrlrqecruMr.r c 3onoropy.4ubrMu rrpo_f, BneHu flMra.

[nx uetaruloren[Iqecxoro aHaJIu3a AaHHofi cracreurr 6olrrnoe 3HaqeH]re
v M eeT reoAHHaMrrqecKarr peKoHcTpyKur.r[ per]roHa.

Haqaeueecfl 3tMbIKaHrIe oKeaHa flareoreu,rc B KoHrIe xap6ona-nepun (Be-
noB H Ap., 1982; Pycrauon, 2001) corpoBoxAaJrocr o64yrqnefi rolcrofi, Hacbr-
rqennofi Smougarraz aJlnoxroHHofi runep6a:uronofi unacrr.rHbr (oxeaurEvecxofi xo-
pu) ira ceBepHylo oKpaHHy 3arasxa3croro MlrKpoKoHTr{HeHTa, npr.rBe4ureft x no-
rpyxeHl{Io fiocneAHero B MaHTHIo I{ IrJraBJreHrrro ocHoBaunx mrocQepHoro 6loxa
(Zcuaun-3arc,2006).

B pe:ynrtare gToro [porcxo,4t4 r S opuupoBaHue [aJrr,rnreHHoro MarMaruare-
cxoro pacnnaBa finaruolpauut-.ueftxorpaHLrroBoro cocraBa, roropufi Ha [porq-
xeHLIH flepMb-Tpl{acoBoro [epuo.(a npoABHxeHH, MarMbI B BepxHLIe cTpyKTypHbre
gTaxr{ B rrpouecce accr.rMr,rnfuHH BerqecrBa Kopbr rrorBeprcs auo$epenu[arlHH c
o6pasouaupleM rlopor aAaMenltr-rpaHoAr{opr{T-ToHaJr}rroBoro p{.ua. flocnegyroqaa
TeKTOHO-MatMarr.rqecKa",r aKTr4BH3lr\Llfl, B rOpCKOe BpeM' (Jz-J:) CnOco6creosana
IIoAbeMy au$Sepenq]IaroB KHcJIoro MarMar[qecxoro pacfinaBa BBepx ]r KoHTaKTy
c il.JrJroxronnofi ranep6asuronofi nnacrunofi, 3anrerarorqefi uenocpeAcrBeuHo Ha
KoHrrrHeHraluroft xope (prc.3).

Ilpouecc ssafiraorefic'rBns. [pI{BeJr K [ponnaBJreHuro ynbrpax]rcaoft lrarnaofr
xolol[rofi [JIacr]rHbI ynbrpaocHoBHoro cocraBa c o6pasoeaHueM ru6pu4nofi rraar-

MbI KBapllenufi 4ropnr-Al{opl,IroBoro cocra ta (klcrtavl-3a4e, 2006). I,lureucran-
Hocrb 3Toto flpouecca 6rula o6ycJroBJreHa pflIorra rlpuqr,rH: 1) pasapo6jreHHocrbro
rruep6a:urosofi rIJIacrI{HbI npu rlepeMerrleHr4r, n oco6eunocrrr Ha fiop.rrfrTvtflx, u
6pervraponasnofi cKfreHHocrbro B nporu6ax; 2) nacrrqeHHocrbro soAofi BcneA-
crBlre ceprreHTxHusarJt4fi; 3) rourpacrHocrbro nsauruoAeficrByrourx cpe.rl.

B pesylrrare 3Toro flpol{3orrno (f oprvrnponanrne uegosofi cKux ByJrKaHo-nny-
roHlrtrecKlrx KoMnJreKcor Matoro Kasxa3a: n cpe4uefi rope (J2bj1- bj, - KoHrpa-
crHoro 6azanvt-puoJll{ToBoro c flnaruorpauur-lefirorpaHr{ToBbrM}r r.rHIpy3HBaMr,r

v Aaurce - nocneAoBareJlbHo auS$epeuurtpoBaHHoro 6asaJrrr-aHAe3r.rr-Aaur4T-
puoJruroBoro (Jzbt) u attnesu6a3arbr-raulrroBoro (Jl ocf+km) c rpanoafiopnTo-
BrIMLI LI KBapII-AlropI,IToBbrMH rdHTpysHBaMu (J:). Jluur Ha caMoM IO3 lllarrarlrp-
cKoro rtoAHrrt4, B IrpeAenax Mpongarcxoro xpe6ra cSoprnrnpoBzrJrrcb MeJrxrae

cy6nyrxanuqecKr.re rena ra66po-Araa6ason.
Q6gprqenfie MarMarl,rqecrr{x paclnaBoB pyAHbrM}r MeraJrJrilMH npo}rcxoA}r-

no B [pouecce ru6pnAu3Ma. BosuraKlrxfi neprona.rurrrluo B flpoqecce nnaBJreHr.rfl

ocHoBaHI{, rurrocSepuoro 6rora xvcrrrfi reftxorpaur.rr-rrnaraorpanurorrrfi pac-
[JraB rro reoxrlMurrecrofi cuequuril3arltt4 xapaxTepl{3oBzurcs xpafiueft Aelrnerr{po-
BaHHOCTITO pyAHLrMr{ 3TeMeHTZMU (cO, Ni, cr, v, cU,

i\ ir iL-i_1r1: 
"r,i I

lrexAY TeM KaK

nporalBoqurnurra
Il t': " '{", :.: .

I

Pb

rpaHolHopl{Tbr, KBapueBhle AI,IopI,ITbI I,I AUOpLITBI,
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rr,r6pu4rofi MarMbr, xaparcTepH3yroTcr 3HatrlITeJIBHbIM COAepxaHI{eM 9Tr.[x 9JIeMeH-

ron (ra6n.1). Hs uccleAoeatelefi rII{IIIr I.B.Myma$aen (1972) orMeqar <rt6pu-

ArBM MarM MesosoficKlIx LIHTpy3HBos MaIoro Kasraga u (peuuuecxufi npoQunr
gH.qoreHuoro opyAeueufifl>, yBs3brBail ero c <6asanEToI'IAHbIM xapaKTepoM

MarMarr{3Ma c flocneAyroueft KoHTaMr,rHaIIfieir il3utbrosofi MarMbI KI'IcJIbIMTI rlo-

poAaMI,I CHiIJLf,).

Ta6ruqa I
Cpe4uue xHMHqecKLIe cocTaBbl (uacJ/o) H coAepxaHHe peAKIrx sleueuror (r/r)

B HIaBHbIx THnax nopoA cpeAHeIOpCKID( H [O3AHeIOpcKI{X

LIHTpy3HBoB Manoro Kasra3a (Mycra$aen, 1972)

flpmleuague: l-nefirorpanuru (Am6excrufi); 2-rularuorpaxlrru (Am6excrcufi); 3-rpa-

HoAlropgrhr (Eapyrucxuf); 4-ronalrrrur (Mexrrrauuucxxf); S-rsapqesHfi A[opur (Ia6arranrut-

cxnfi); 6-guoprru (fua6eficxrrfi); 7-ra66po fcra6eficrmi); n-xonuvecrBo aHaJIH3oB; x-KnapKI'I

Kr{crrhrx uopol, (r/r) no A.Il.Brxorpaaory (1962).

Halu.ule 3JreMeHToB rpynrrbr xeJre3a B HI{xeKnapKoBbD( 3HaqeHIlJD( B KI4c-

irBD( HenI6pu,ryI3EpoBaIrHED( 4lr[QeperUl4aTax I'I yBenuqeH[Ie rx co.UepxaHr'L B

Ar.roprrrax, KBapqeBBD( Arropr{TilL ra66po-4Eop}IT:lx fl46pvrwr3t4poBaHH6D( pa3HO-

crefi, c freroM IlerponomlrecKl{x AarrHbDL [o[rBepxAEuor HecoMHeHHoe yqacrEe

I 2 3 4 5 6 7

N 17 l9 t5 ll 45 20 33

sio2 75.54 75.26 65.53 64:1s 60.13 55.96 50.57

Tio2 0.20 0.33 0.43 0.s0 0.42 0.41

AlzOs 11.62 tl.79 15.35 15.86 I 6.13 17.83 16.99

Fe2O3 1.89 2.33 2.29 2.69 3.42 3.04 5.71

FeO t.t2 t.l2 1.98 1.69 2.99 4.30 4.92

MnO 0.02 0.03 0.09 0.05 0.07 0.10 0.14

Meo 1.13 l.ll 2.28 2.81 3.4s 4.75 5.51

CaO t.26 1.93 3.94 3.51 6.36 7.06 9.71

NazO 3.91 4.40 3.88 4.23 3.69 3.30 2.73

KrO 2.70 o.79 2.49 l.l3 r.t4 0.72 0.48

Nnn t.l2 l.ll r.64 2.31 2.r4 2.30 2.70

I 100.49 r00.22 99.90 99.4 100.00 99.85 99.86

Cu '20 l5 68 51 r00 129 220 322

Zn 60 37 47 32 tt4 88 89 r29

Pb 20 4 4 6 l0 6
,l

7

Co5 .| 2.4 7 20 29 35 13

Ni8 7 6 3l 20 84 85

Cr 25 6 1l t2 28 t5 76 109

v40 t2 l8 58 98 r76 209 167

Sn3 I t.5 1.8 1.6 1.9 2.5 t.7

Mol 0.5 3.1 0.8 0.7 0.4 0.5 0.6
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B lrpoqecce ru6pLIA[3Ma ynbrpurKr,rcnofi nnarHorpaHHT-nefixorpanr.rrosofi H ynbr-
paocHoBHoft ruuep6aararosofi cepufi.

cQopr',rupoBaHHbre B npoqecce rn6pugr,rsvra [opoAbr - pe3ynbrar He npocro-
ro oAHopasoBoro cMe[IeHUS KOHTpaCTHbIX IIO COCTaBy MarM, a [ocne.(oBareJlbHo-
ro B3ar4Mo.qeficrnrx o6pa:yrolllkrxcfr Ha pa3Hbrx craIlvr.flx rpaHHTn3auur,r AHo-
Qepenquaron rzcrofi MarMbI - rrnaraorpaHuToB r.r rpaHoAuoplrroB c KoHTpacr-
HrIM IIo cocraBy KoMIIJIeKcou. Coo'rnercrBue fiocne.qHr.rx nanep6a-:uraM r{ Hanu-
qLIe arroxrouHofi ruuep6asutosofi flnacrl,IHbr MexIy AoropcKraM Syn4auexrola a
uegoaofrcxuM BynKaHoreHHbIM KoM[neKcorrl o6ocnosblBalorcfl IaHH6TMI,I no reo-
Jlon{r4, rrerpox}rMuu, reo xuMr.ru u reo Szs uxu (Vlcuaul- 3age, 20 0 6) .

Bsnroc roHKoAr.rcnepcHbrx pyAubrx 3JreMeHToB npoucxoAun B [pouecce
Bo3HI{KHoBeuur ru6pIlAsofi MzIrMhI, n xoropofi accr{Mr.rn[poBaHHoe ns runep6a-
3I,IToB nepBHtIHo uantlrfinoe pyArroe BerrlecrBo cocraBJrsJro 3HarrlrreJrLuyro qacrb
rvAporepMaJrbHoro pyAoreH*a. flaHHrrfi flpoqecc nporeKair B ycJroBurx, 6lra3-
Krrx K runa6ucca.nbH6rM.

K goue cMeHbr rrnarprorpaHur-lefixorpaHutosofi accourauIEw xa tu6pug-
HbIe AEOpETOBbTe upuypoqeHLr ocHoBHLre MecTopoxAeHr4r: B nepBoM cryr{ae -
cepHo-KoJrqe.qaHHbre, a Bo BTopoM - MeAHo-Konqe,uaHHbre, Me.uHo-uopouponue,
KonrreAaHHo-rloill,IMeriulJlt4uecKlr-6apuronrre, cotrpoBoxraeMble Bo Bcex cJD^rarrx
3onoropyAHbu opyAeHeHHeM. IIpu erou KoHcrarrapyerc.fi nocneAoBareJrbHocrb,
xapaKTepHajr B rlenoM AJUr KonqeAaHHbx MecropoxAeuufi (cuuprroB, 1968; fop-
xencxufi, 1986; Tra;rqperuA3e, 1972; Bopo4aeecKafl. H rp., 7979; gexrangae,
1984): cepHo-KoJrrreAaHHar; Me.qHo-Konqe.qauHar; Me.(Ho-ropQuponax; MenHo-
rIr4HKO-KOJrqe,qaHHarr ; MeAHO-rroJrHM eTaIlr.rqecKaJr.

flom.rxpouHocrb H rroJrlrreHgocrb MecropoxreHufi (MycraQaen, 2002) sa-
TyItreBbIBarOT [OCneAOBaTeJIEHOcTb LIx nporBner^rit. HaueqaeuOe B EpvBeIeH-
HOM pSAy rroHr,rxeHlre ponH MeAHbx sopuaqufi IIo orHoureHnro K cBr.rHrloBo-

UI,IHKOBO-KOJI[IeAaHHbIM, BO3MOXHO, OTpaXaeT nO.UaBneHI,Ie B paoilnaBe MeTaJIJIO-

reHr,rqecKoit cne\uata3ar\ilr4 cpelHelopcKoro ocHoBHoro npo$unx uerr6pu.ulr-
3HpOBaHHbIM Kt4CJrbrM pac[naBoM rro3Ar{ero MeJra.

larrnat 3aKoHoMepHocrb Moxer flposBrrrbc . Ha pa3nrdrmbD( ypoBn{x B 3a-
BI'ICHMOCTII OT ypOBHfl 3apoxAeHl4.rl MarMaTI4rIeCKI,IX OqarOB, COCTaBa MarMbI H

reHeplrpyeMhx r,rMrr pacrBopoB. B qenov, KoHcrarHpyercs Beryrqas poJrb reKro-
Ho-MarMarr.rqecK}rx fipoqeccoB B onpeAeneHHr{ teHer}rqecKr{x napaMeTpos oop-
Mr,rpoBaHEf, pyA.

Ha panuux ararrax (nepr,,rc-rpuac) nepnu.rrbre MirrMarr,rqecKr,re pac[JraBbr,

Qopuuponaslmrec.a B ycJroBHrD( rrraBreHus Hrr3oB Kopbr c o6paaonanueM KpynHbD(
I,IHTpy3I{BoB Iularuorpanur-.uefixorparruToBoro cocraB4 orHocrrc, K KopoBbrM na-
J[rHreHHbIM I{3BecrKoBo-rrleJrorrHbrM lpaH}rror,rAaM co cla6o BbrpaxeHHbrM xa]rb-
roQnrronrnrr npo$ulela MerarrnoreHr.recxofi cfleqfiarrr43auuu (Hg. Sn, As, Sb).

Ha npouexyroqHoM grarre (6afioc-6ar) na6.nro4aerc.rr reKToHo-MarMarr.r-
qecKafl aKT[BHocrb, cnoficreeHHaff oKpar,rHHo-KorI{HeHTaJIbHbIM crpyrTypaM
pratprorennoro rr{[a. MarN{atusN,r coflpoBoxAaercs. MaJTrIMI{ I{HTpy3HBaMfi ara-
MeiIr,rT-fpaHoAHopLIT-TOHaJI[TOBOTO COCTaBa, cQoprr,ruponaHHhlMl,I B npouecce rre-

pepa6orKr{ I,rHrpyAl,Ipyeuofi roprt (rny6nunuit ru6purur:ru), t'ts xoropofi npo-
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r,r3orrrJra sKcrpaKrlr,r, paccesHHbrx 3ireMerrroB oruoumrrna Qponrorr,r IIpoABH-
rarou1efics MarMbr. Ha orou 9Ta[e BbrrrreorMerrennrrft reoxr{Mr.Frecxraft npoQnnr
o6orarurcr raKxe cla6o nuro$rn-urubrMl,r gJleMerrrtttvru (Si, Al, Mg, Ca, Na, K r,r

Ap.), .rro Bbrpa3r{nocb B rtrrnpoKoM nporBneHr{rr BTopflrtrrlD( KBapqrrroB c o6pa:o-
Barr[eM MaJIoMorrIHErx cepHo-KorqeAaHHbD( MecropoxA er'uit.

Ha garrno.urreJrbnoM 3Ta[e (noa.4n .g rcpa - pannnfi uer) ua6ruo4aerc,
reaurdoAeftcrBr{e K}rcnbD( MarM c aJrJroxroHHoft rnuep6asuroaofi rrrracrlluofi,
cnoco6ctnoBaB[ree rprna6uccarbHoMy ru6pu4rasrvry c SopunpoBarr[eM r,rHTpy3r{-

BoB ToHurn[ToB - KBaprleBbx A]rop[rroB -.u{opr,IToB c r.H. <rn6px,4urruu> ra66-
po. flocregHrre, rpuur{MaeMbre r{ccneAoBareJr.rrMu 3a [epByro <ra66pouArryroD

oasy s craHoBJreHr4r,r rpaHr,rroHAHED( HHTpy3IrBoB, oKa3aJrr,rcr ([parrraeHTaMl.I Me-

racoMarlrqecru npeo6pa3oBauHhD( runep6asu'ror (I4cuauu-3age, 2006). Anc
.IIzuIHoro uma ru6pr{.E6rx paclnaBoB xaparcepua o6orarrleuHocrB crrrepo$nns-
HbrMr,r gneMeHTrun (Fe, Co, Ni, Cr, V), gKcrparupoBaHHBrur,r ns ruuep6asnrosofi
rrJracrnHrr. C nnun corrpflxeHLl 3oJroropyAubre, Me.[Ho-nop$uponbre, MeAHo-

KOnrIeAaHHbIe, MeAHO-IOJI]IMeTUIJUTTHeCKIe OpyAeHeHH' Ha IIOroI.flTLLE( rI )t(eJre-

3opyAHo-Ko6amrosoe - n nporu6e.
Bnocre.qcrnnu (uos,quafi uen) B MeraJrJrorenr,rqecxofi cnequarrrcarlfir,r or-

Merraerc, upeo6na.uanue Merlro-qfirrxoBbD(, MeAno-[onr,rMeraJrJrr,rqecKrD( n 6a-
ptrT-nomrMeraJrJllrqecKr{x Mecropox.uenuft, cB}IAereJllcrBylotqee o ilpeBbnrrenlr}I
B MarMarH3Me poJrr,r neru6pulpr3r{poBzurHoil unw, cna6oru6p[A[r3[rpoBaHnofi xu-
cnofi uaruu (ynenuueulre xzrJrrro$unrurx gJreMeHToB Zn,Pb, Mo, As, Sb).

flpz nceft o6qxocrn rur6pu4rasrraa - B AaHHoM cJryqae nsaruo,4eficrBnfl cy-
xoft yrrrpaxucnofi MarMbr c o6noAnennoft yrrrpaocnosHoft rutactrrnofi u o6pa-
3oBaHLIJr ru6pu,ryofi MarMLr c BbrcoKr{M coAepxaH}reM Bo.qEr, Bo3MoxHo, Aarre
rrpeBbrr[zuoqr{M coAepxanrre xene3a, rrporBJrerru, 3Toro npouecca n uporr,r6a:r r
Ha [oAHf,Tr{fi Aal*rofi 3oHbr r{Meror orJrr.Frr{TeJrbnbre oco6ennocrr, o6ycroBJreH-
Hbre fionepe.nroft 3oHulJrbHocrbro.

B nponr6e (flarucecancroul), rAe npoqecc flrtrRfleHilr flpo]rcxo4{n 6oree un-
TeHc[BHo, BBrr4r 6onsmefi nponryrocru u cKyqeHHocrn 6oJ6moro Kor[qecrBa cep-
rrerrruHr.BlnpoB€luubD( nrrep6a:rrorrx $pam,rerrroB sabmolarocb peJrr{qeuHoe Ko-
Jrr{lrecTBo oKHcHoro xerrB4 rrrupoKo pacryosrparreHHofo B 3oHe fipr4rroBepxHocfiroro
oKr,rcJIeHI,Ir. B npouecce sos,{eficrBlrff ropruefi rorcloft MarMbr, B ycJroBlrrD( Brrcoxoro
coAepxilHl4rr BolEr llpoEcxoEuro BoccTarroBJleH[re oKr,rcHoro xeJre3a -feMaTr{Ta Bo

nropnwrfr Marrrerr{r (3Fe2O3+H2O:2'FeO'FezOl+ 2OH-), rrro rrpmo.ryuo r o6pa-
3oBzluuro 6o.rrsmoro KoJrr{rI@TBa Manrerr{Ta r,r Bo.uroro ocrarKa OH . }o cuoco6cr-
BoBuIIro Qoprrorporarrno Ha ByJrKarroreHrrolt crawfrr JIaBoBED( trorloKoB Marnefl{r4 tre-
pecnauBillorqD(c, c ByJTKzITrI,rTaMH Kr,rMMepr,rprcKoro Bo3pacra- Eolee rto3,u{ee Brre-

Apeutre.{amcecaucroro rpaHo4roprr-.ryropr,rroBoro mrrpprma (nos4rar ropa- parr-
ttufi trlen) qpuBeno K pa3pyrueluro Manrerr,rroBhD( [oroKoB u cnoco6crBoBarro rD(

cKapril.rpoBarmo - o6paeonaruuo grtrIAor-rpauaroBoro crapHa- flogo6nrre B3rngpr o
Bo3MoxHoM coorBcrcrBllu flamcecaHcroro xeJreopy4roro MecropoxAerr]r, ByJrKa-
HOfeHHO-OCa,qOqHOMy reue[rsecKoMy nmy BbrcKrBbrBalrrrcl [r prtrree (flsoqeruEpe
I,C., Ipmoprer I,LO.).Ko6arnrosoe opyAeHeur,re [amcecaucKoro nporn6a, yBr3br-
B{reMoe r.rccrreAoBarerurMrr (Kauxafi, 1965;lJlwrywlit 1968) c IV ra66po-rora6asoBofi
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4alhonoft Qasofi, uo scefi Bepo.rrlrocrl,I, TulIoKe r,rMeer HerrocpeAcrBeHHoe o[TrorrreHr,re
K MErl'MrlrullecKor{y oqary, QopwryonarueMyc.f, B qpelemx nmep6aslrro sof4 rrJractab
HBI (<a ocHoBaurirD( rpaurrror,uurBD( r{rrrpy3r.rBoB> (Ilhnyrum,l968), }r coorBercrByer
6oree rrry6rurrna ero anQQepeHru.raraM.

flo-uuorr,ry flpoqecc Qrnou,ryro-MarMarr{qecKoro rsaurrrogeftcrBr.r.fl flporeKan
Ha rIo.{E[TI{rD(. Bcne4crue orHocHTeJrbHo Malofi cxyueunocrH 3AecE rauep6a-
3r{ToB, rosAefictnze yJrbrpaKrrclofi uaruhl Ha rBepAoe xoJIoAHoe HacbrrrleHHoe
aoAofi BelqecrBo ynrrpadazmroB cofipoBoxAurrrocb rrepexoAoM 3aKr,rcHoro xeJre3a
B oKEcHoe 2FeO + HzO : Fe2O3 + Hzl co cMeI[eHr{eM pasHoBecr{f; B cropogy
H2J, yro [pr,IBoAHno K pocry Pn2 u [ou]rxeHr{ro Pnzo. flolyreuHiur pa3Hocrb B

IIapq}IilnbHOM AaBJI9HI{I{ BOAOpOAa Br-I36IBZtla HalpaBJIeHHOe IlepeMeqellHe B

MarMaTr,rqecKoM orrare [ocTMarMaTl{gecKrrx pacTBopoB.
Hecolvrnenno, gror rlpoqecc $rnouano-MarMarfitlecKoro nsauMoAefi crBnl,

flpocnexeHlJ.bfr. Nts. [IrTpy3[BHoro KoM[JIeKca, HMeJI MecTo Lr B Bynr(aHrEqecxofi

AeflTeJTEHOCTH CpeAHe- s [O3AHerOpCKOrO N{arMafll3r{a. B ero [porBJreHr,ru
BecbMa 3HarIr{TeJIbHa poJlb rll{poKJlacr}rqecKrx {aqrafi, rrro cBr3aHo c Soprr,rnpo-
BaHI{eM BoAopo.qHbx Qruouaon, Bo3Hr{Kzuorux B rrpoqecce oKHcJreHI{, xeJre3a.
IlocleAnre BBHAy sHcoxofi Mlrrpallr{ounoft cuoco6nocra aKKyr,ryJtr{poBrurrrcB B

BepxHI{x qacrffx MarMarl,Iqecx[x oqiroB coBMecrHo c poAcrBeHHhrMu uu Qroporu
H xJropoM (Maparcyme4 1976)..{annrui rpouecc, BecBMa unrescrnsrui B 3oHe
cMeHbr rparlrrror{,{xrx ceprfi ua rn6pu,qrrre ltrrop[ToBbre, coupoBox,qaJrc.f, Bbr-
IrocoM B cocraBe BoAopoArro-rzuoreHnbD( ervranaqufi TaKxe rr 3oJrora, HMerouero
c Hr{Mr{ rI reoxr{Mr{qecKoe cpoAcTBo.

Taxurra o6pasou, B rrpoqecce $ffon4ro-MarMarrltrecKoro nos4eficmu.t
ynbrpaKl{cnoft uaruu Ha xoJro.uroe Telro ynrrpa6asutoB Ha ByrKaurrrecKoM 3Ta-
lte rlpoflBneHlrrl Maruatu.Iecxofi AeflTeJlEnocrr,r Bo3Moxxo o6paroBaHlle r,r 30-
noropyrorrD( M ecropoxA enflfa.

Comauro lrccireAoBarrum,r H.[.Ps6qurona (1975), B rpoqecce 4alrneft-
mef gBoJrroqwr BErcoKoxeJre3r{crbD( xJropu,qnrD( pacrBopoB-pircnnaBoB rrpu
([ruon4ro-uarMarr+recroM B3arIMo4eficrBuu Ha rrJryroHoreHHoM gra[e pa3rlr4'rtt.a

MarMarlqecKoro oqara Bo3MoxHo rpoprvrzporirrrue py,qlrbD( uemopox4enuft
((xeJre3l,Icrofi rmxrryr>> - pryfi{o-cypru.nroft, rroJrr{Merafl[r,IqecKoft Qoprrraqufi,
TaKxe [pHypoqeHHED( K 3one rporBJreulr, rur6puguroi cepnfi flopoA. Bo3*rolrcro,
I{MeHHo Hl{3KoreMneparypHhrM opyAeHeuueM 3oHaJrbHo-rrpof,BJreHHono Nresogoft-
cKoro pyAorene3a o6rscH.f;ercs Huutr{qrre s Cesauo-Axepuncroft soHe cypBMsHo-
pryrrrBD( Mecropoxl eHuia.

flpe4raraeMaf; MoAeJrB rro3BoJrrrer cKoppefirposarb Ha6rroAaer\,rbre rrapare-
rrerr{rrecKue accoqr{Euuu MarMarl{qecKro( [opo.q, c([opwrpoBiluHbD( B flpoqecce
ru6pu,qrsuq c 3a.KorroMepEocrsMr{ fipocrpaucrBerrHoro pa3MerqeHx, opy.ueHeurlll
B npeAeJlax pyrororo pafrona lr fio,(rBep,ryrtb porm rz6puwrswa, KaK ocHoBrroro

MexaHr&Ma MerallJroreHn.recrofi crreulrafilgtlrl]rrl MarMarl{qecKl,fx KoMrIJIeKcoB.
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(OEEJIEHHbIE> fIOPOAbI I{ COIIP.f,}{(EHHOE
c Hr,rMr,I opyIEIrErrr,IE CPEAr{HHOTO TqHb-IIIAIIfl

II.X.Xaup a6aeu, P.AxynqxaH oB,
A. I{. Ycm ax on, JI.I4.XaMp a6 a eB a

I,Iucmumym ?eorozuu u zeobusurcu utt. X.M.Addynnaeea AH PVs,
Taruxeum, yn. Cyneil*tauoaoil, 33

Xanrpa6aen II.X., AxynA)rcanoB P., Ycuanon A.I{., Xanrpa6aena. JLlI. <<O6ereH-

Hbre)> [opoAbr rr conpfixeHHoe c Hr{Mrr opyAeHeH[e CpeAunHoro TqHr-[IIaHc. flproo4mcr
cBeAeHrarr o6 <o6eleunrx) nopoAax, npeAcraBJreHHblx MoHoKBapur{TaM}r, KaoJrHHIrraM[, cepr{ur{-
ToBbrMI,I, arryHHToBbIMn, rurpoSruuuroBhlMu KBapwrzur,r, apru[ITJII{3HTzrMu n 6epe:urauu, pa!:}Blr-

rrx s 9arxaro-Kypauuncxrrx ropax. Bcrpeuarorcr oHH B ocHoBHou n pafiouax pacnpocrpaHeHr{,
BepxHeflaueogoficxrx MarMarrrrecxrD( nopoA. [Inpoxo pa3Br{Tbr B [epnoA no3rHeno rap6oua n
repMu. Marua no,rrpeprru[xcrr MeracoMarrilrecKoMy <o6elexmo> Tpaxu.qar[.rroa u puonuroa o6-
JraAaJra sucoxofi KaJrr,reBocrEro, o6oraulermocrbro 6apueu H BaHaAHeM r,r xapaxTeprcyerc, [ep-
sl.t.rHoff MeraJrJroHocHocrrrc (soaoro, cepe6po, TeJrJrJlp, MeIE x Ap.), Koropa, pezurr,r3yErcfi B

Aamnefiureu, o6paryr pyAHHe cKorureHr{, r o6erexxrx sonax.

Khamrabayev I.Kh., Akhunianov R., Usmanov A.I., Khamrabayeva L.I. The

'tvhiten" rocks of Median T ien-Shan and connected with them mineralization. The paper
focuses on the "whiten" roclis presented by monoquarEites, kaglinilsg, sercitic, alunitic, py-
rophlitic quarEites, argillizites and beresites developed in the Chatkalo-Kuraminian mountains. As
a rule they are developed in the regions of the Upper Paleozoic magmatic rocls distribution and
more widely developed in the Late Carboniferous and Permian periods. Trachydacitic and rhyoli-
tic maema subjected to the metasomatic "whitening" had possessed high potassium content, en-
richedwith barium and vanadium and characterized by initialmetal content (gold, silver, tellu-
rium, copper, etc.) which forms in the fuore ore bodies within the "whiten" zones.

Xamrabayev iJL, Axuncanov R-, Usmanov A.L, )hmrabayeva L.L OrtaTyan-gamn
<<a[armrp> sfixurlan ve onlarla elaqadar filizlagma. Qatqal-Kurama daflannda intigar tapmrg
ve monokvarsitlerle, kaolinitli, serisitli, alunitli, pirofillitti kvarsitler, argillitizitler vo berezitlerla
temsil olunmug <a[armrg> siixurlar haqqrnda malumat verilir. Onlara, osason, yuxan paleozoy
maqmatik siixurlannrn yayrld[t rayonlarda rast getnt. Gec karbon \€ perm dovrlonindo genig
yaytm$u. Metasomatik <a$armaya> meruz qalmrg ta:ridasitleri ve riolitleri yaradan maqma
yfi&sek kaliumlu$a malik olaraq, barium ve vanadiumla zenginlegmakla ilkin metalhhqla (qrzrl,
gtimiig, tellur, miss .ra b.) xarakteriza olunur va sonradan <a[armrg>> zonalarda filiz yr[rnulan ya-
ratrrgdr.

<O6erennue) flopoAbr 9arxano-KypaMrrHcKr.rx rop CpeAr,rHuoro TsHr-
IIIanx, [peAcraBneuHbre MonoKBapqvrrarvrvl, KaoJrHHr{TaMr,r, ceprqr,IToBbIMI{, arry-
HlrroBBrMr,r, mrpo(DEnn[ToBbrMrr KBaprIHTzMyr, aprprnurfi3HTaMr,r u 6epesurauu,
oTHOC.flTC.ff K Tl4lrlrttrrbrM pyAOHOCHLTM MeTaCOMaTI{TZM, rmrpoKo ptBBI{Tbr [r Ha
Manou Kasxase. KramQrryrpoBttHHBIM Ir KoMrrneKcHbrM rrc)rrreHlreM (reoloru-
rlecKl.re r Susnxo-xr,IMlrtlecKl{e ycnoBr{rr, MrrHepa.Jrorfifi fi trapareHerl{rlecKr.rfi
tuaIII,I3 TI{[oMopOHBD( MrluepaJrbnbD( accoufiarlrdit, teoxr,rMr{fl H pyAorrocgocrb,
MeracoMaTl,IqecKas 3oHaJrbHocTb Ir pa3pa6orxa pefl{oHzrJrEHED( [r JroKaJrLrIbD(
rqpr{TepneB IlpffMoro fiotrcKa E 4p. BorrpocBr) trpoqeccoB MeracoMarrr3Ma r{ py-
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Aoo6pa3oBanr4t u r{x flpoAyrcroB Aonrr,re roAEr 3arruwaJrc . M.A.Kamxafi u oco-
6enso Ax.A.AsaAarrlreB (1998). Haao orMerrrrb, rmo prr lrHTepecHBD( pa6or
.{x-A.Asaaarll{eBa (1997,1998, 2000 ,200346,a,2005a6) ouy6maxor411 s farrr-
KeHTe, il ?Ttt pa6otrr HaM xopouo 3HaKoMLI. Hsyrenrae 3ar(oHoMepuocrefi nposB-
reHwr MzrrMarI'I3Ma Asep6aftAxaHa orptul(eHo B ToMe III <Marrraara3M> Kgr{ru
<<leonorus Asep6aftrxano (2005). Dro rrroru 6onee qeM EonyBeKoBoro rrer-
ponor[qecKoro I'B)rqenzs KaBra3q Harraroro M.A.Karuxaeu. 3na.u.rreJr6HhrM
BKJI4AOM B llerponorurro u MeraJrnoreHr,rro ,rBJursrc.s ero uoHorpa(pur, flocBr-
IqeHHaJI I'ICCIeAOBaIIHTM reonorEqecKoro cTpoeHr{f, TeKToHr,rKrr a rreTpoJlorfir.r
MarMaTLIqecKI'Ix flopoA, reHe3uca cKaplloBo-xene3opyAlloro, cynr0u.qgo-apce-
uuluro-xo6rrJrbroBoro, anyr{HToBoro, aJDrHuroBo-[upoQunrurrororo r,r Apyr[x
rrrroB opyreHeHlrrr flamrecancKoro pyAHoro pafiona (Karrxari, I965).

C ruecruAecsrBD( roAoB rlpotrrloro croJreru, e Ye6eK[cri[re fipoBo.u.rrc,
[erpoJIoEIrIeCKOe I,I3)EIeHI{e 3OH BTOprrlrHED( KBapqETOB, rBJUrrouurxcs [poAyK-
rona syruapoJrBHo-coJrrQarapnoft Aerrenblrocrur, Lr upoBeAeHa orreHKa rrx Ha
rmanoseuucroe cupre. B uocneAHl,Ie ro.Ubr corpyruruxarr,m na6oparopfrit nerpo-
Jrorur klncruryta reoirorun r.r reo$usuK[r [rM. X.M.A6aplaena Ax44euur.r lru-
yx Pecuy6nuxu Ys6eKr.rcraH no rpaHry I 13-00 (Don.qa roAAepxKr{ (bynqaMeH-
TaiIbHED( EccneAoBarlufi AH PYs nponeAeHo HccneAoBaurle <<o6e;reunrm) 3oH
ByJrKaHr{TOB, COIIp,)KeHEbD( C 3onoTo-Cepe6pxnrru opyAerreHneM flarralo_
KyparraurcKlrx rop Cperururoro TsHr-lIIaHs. Hzxe qpr{BeAerrbr ocuoBubre }rro-
rur srr{x pa6or.

B rlarxano-KypammcroM perurone rlupoxo paclpocrpaueHBr rar( Ha3hrBae-
MbIe (GoHhI o6eneErs rlJtrr ocBernemlrrfr>\ cJroxeuHbre MoHoKBap4rraMr,r, afiy-
HT.ITOBBTMI'I, rmpoQnnrurroBblMlr, KaoJrr{Hr{T-MorrrMopr4JrnoHI{ToBBrMr{ H cepmqlfo-
BbrMr,r flopoAitMr{ (puc.l). Ha ruroq4uni arcnmuofi Qyruapomno-cornsarapnofi
AerreJrbHocrr,r rmBesrrrbr MecropoxAerr{fi 3onora u cepe6p4 npocrparrcrBegHo co-
rrpDKeHHEIe C BTOpIrIIlrEIMlI l(Baplpmal\ffi H aptwfirisfirulnfiA cBr3zlHHbIMI{ C [porlB-
JreHlleM cpege-repxrerap6orroBoro ByJrKarrrr3Ma (Amonos,lgTl; Apanor, lgg3;
<Ieonorr.r.s...>, 1998; Xapmon il \p.,1998; Hcnauo41997; Kopxaea, 1976). IIo
MrleElrro A.E.Amonosa (1971), cyqecrByer crpyrrypnrni KonrpoJrr ByJrKnHr.rqe-
cKI'IMlr armapaTaMl,I turABI{ToBofi r}opualpr (Crr) - arymmoBoro, ag.r{e3r.rAar[mo-

noft Qopuarw (cr-J - 3orrororyrrbQraTgrorc u prorrr.rroBofi tpopruarp.r @-T) - ce-
pe6po-norunraeraJullilIecKoro opyleHeufifi.. flerpononruecKalr, MuHepaJroro-teoxfi-
Mr4fqecrcu r,I BpeMeHHrL cB,s3la pa3JIruHbD( TrrrroB uecropoNleruai (Al, Arr, Ag, Te
[r Ap.), oKonopyErrx MeracoMuilTrroB c KortrpsrnbrMn gfturaMrr a Qasarrm MarMa-
TIBMa Ao cID( flop ocralorcf, HepacK.pLrrbrMr{. Ilssesrnbr orphrBorrubre cBeAeru, o
Sopmponarucn ryyrurbD( 3onqropy4rrD( Mecropox4errrrrl (Kov6yaax) B HHrepBa-
rc 317-244 MrrH.Jrer, trro cocrBercrByer BpeMeHr( MexAy cpeErM rap6onona a
parilflnr rpr{acoM (Xypaen,l998; I,Icnarr,ror,1997; Koranerxep n ap.,1997; Toucou,
flomcoa, 1978). ?ro conualaet c co6ctseHHo oporerrHbrM - 6arornrroBrrM yrrmoM
(cz-ci r4 vraroM MurrrED( uopSuponrx rcrrpysrui (c3-P) pa3Brd:m, MarMarrrcMa B
rlamano-KypaMlrucKoM perl{oue (A6nyruraeB tr 4p., 1958). Ycranoanennar rocrre-
AoBareJlbHocns {oprrorpoButHl{fl opyAeHeHru cBulererbcrByer o [oJMcraIurfrHocrr{
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o6paaonanur gon o6eleru4s H pa3MerqeuHhD( B Hr.rx pyr. Tax, a6comornrul Bo3pacr
nopo.q, cnararcIqrx cy6comacrue rr.rexQopMarlr{oHHbre ffracroo6pa3Hbre ocBer-
neHHbIe opyAeHeJrbre ren4 coorBercrByer Cr-C, (307-299 rrlrnr.ne,r), ceKyuue
xorrrBHbre pyAubre (Au, Ag, Te N 4p.) - Cr-P, (301-276 rvrmr.aer) n rpy6varue oKc-

ruro3r4BHbre pyAnbre (Au, Ag, Te, Sn H Ap.) reJra - P | (263 urnr.ner). Harnawle n ne-

KOTOpbD( BTOpI'IIIHbD( KBapII[ITax Haps,Uy c KBapUeM, cepI4IIHToM, KaoJI]IHLITOM, IIH-
poQznnutoM aH.{any3r{Ta a wlacnopa cBr.rrerenbcrByer o replraJrrHora nosAeficr-
Bura Ha nrx 6onee rIo3rEHx MarMarr{rrecxux fipoqeccoo. ,[na peraoHa B rlenoM reo-
JrorurrrecKr.rfi aospacr o6eneHux, o6ycloueHHoro MarMarr,rqecxmr,r QarropoM, on-
peAen-flercs AoBoJIbHo orr{er[[Bo. Bropllwrre KBap4,rrbr MecTopoxAsHfifi Arcrarrr
n Arcarara o6pasonanbr no aH,{e3uruu cpe.u{ero rcap6ona B Arrarue oHLr rep-
MaJIbHo naurarraopou3oBarlbl Oscaficlo{Na r{HTpy3raBoM JleftKor(paroBbx rpaHrrroB
flepMcKoro Bo3pacra. Cre,{crsHeM ero uo:4eficrnux flBJrfterc . pa3Brrrr.Ie Bo BTo-
pI,IIIHLD( KBaprIr{TaX 4J.aCnOpL aHIany3HTa, KOpyHA4 TypMarurHa r{ AroMoprbepvTa.
Ha rraectopoxreHltr Axcarara gonu o6eleHu.f, EepeKpbrBarorcs Kr.rcJrblMr.r Byff(a-
HrITaMTI nepMcKoro Bo3pacra r.r [epecerarorcq AaftraMr.r cJrroArrrbD( la:vmpo(pupon n
xr.rJralMrr KBaprIa, coAepxarqrMu BrqparrneHHocrr cynr(pugor (nripzr4 ralenrm).
Ha fylucafi-Kou6ynarcKoft lrnoua'4{ 3oubr o6enenuf, pa3Br{Tbr rro arrre3aTau (C2),

sKcnrro3rrBHrnr 6percuam,r r{ sKcTpy3r4Br{bru reJraM TpaxuIarluTon (c). cy4r no
puBBr.rrfiIo MorrI{bD( cynr([u4rsx xc.rJr Bo BTopHtrHbD( KBaprlrrna(, o6eleru.uo u
cyrm$n2g{saq}Iu B rpauocueHl,It-nopQupax (P1) z repeceqeHrilo ux Aarlxauv 2pra-

6aron, flpelnonaraercs, .rro 3Aecb B [o3ru]eKap6onoso-paHHenepMcKoe BpeMrr

fiporcxorgln 6oree <<uoloAofi>) npoqecc o6eleuus. Ou conyrcreoea-n ipopurpoBa-
HI,IIo ocHoBHbIx 3arlacoB pyA n rpy6varrx reJlix. Pasee o6pasoaauuhre 3oHLr BTo-
pI{tIHbD( KBapqI,ITOB MOHII'r CJryXr{Tb Sr9aHOM rI AOIOIHHTeJIb]IbIM HSTOIIHI,IKOM py-
,4OreHr{EX 3JTeMeHTOB r4 CepLr.

Pnc. 1. Cxeua pa3MeureHHJr no3AHenaneo-
softcKrx BynKauo-TercroHrqecKro( crpyK-
ryp (no A.E.Apanory, 1983; ll.Kopxaesy,
1987) u npornrterud RropuqHbrx KBapr.u,r-

roo (no <<3nrorensue...)), 1968; E.3aerx-
trosy, 1974) a rlarrca,ro-KypiMrurcKoM pe-
rHoHe.

S.,' -'az

l- Mynb.qr,I qpoceAaHlrr: I - Kapxau-
raycxzu, II - KaM.rr.rxcKiur, III - Kyra-
JrHHcKar, IV - JlaruxepercKarr, V - Aa-
pacMaHcr(afl; 2-ralr.qeprr: a - Orcafrcxas,, 6

- MafrraurraHcKzul, B -Kuarurxlpuncrarr, r -
9zlrrescxar, A - Ba6afi'rayaopcrarr, e -
Kapa6aurcxae, x - ArurypaHcKarr; 3 - rpa-
6enu: A -Teperurmrcxrrir, E - llJaaar-.(y-
xerrcxlrir, B - Arruaruxcxuir, f - fasa-2 a

caficr*fr44 - uecropox4enus H [porBneHH,
aJryHr.{ra (urQpu ua pr.rcyxe): I - Amarucxoe,2 - Arrr,Bapcxoe, 3 -Arcaramxcxoe, 4 - 3nmrau-
TepercnuHcroe,5 -Kyranr-ilicroe,6 - Cynua'raurcxoe, T-,{Nepeauunrcroe, S-Axvmrcxoe; Anua-
rrtx-AHrpeucKl'le 3oHbI o6eresus c MecropoxAelnttMr4:9 - Ypras, 10 - I-yrucafi; l1 - Ianacaricxoe
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3onmoe opyAeHeHr,re - [oJrrD(poHHoe, a lr,s ruorqaAefi pa3MerqeHrr, lrpo-
MbIIITJIeHHrD( uemopoxqAexnfi 3onora fipeAcrulBJrrerc.rr rD( cBr3b c MarMarr,rqecKu-
Mn rropoAaMr.r r43BecrKoBo-rqenowroro u cy6ulelorruoro pfl,qoe cz-pt Bo3pacra
(Konanerucep r{ 4p., |997;Kpvreneuoal v ;ip.,1996).
Mnoro'rrcnerruhl r 6eccuopnu Salcrrr Qopuuponarrar Ha rro3.u{enaneogo6cxor,r
sTane pa3BLrrus peMoHa cHaqana HopMElrrbHoro roMoApoMHOrO prAa BynKaHoreH-
rr6D( rropo,q (6asarbr-aHAe3[T-,{rurr-pvo4arlrn), a 3areM cy6rqe-rro.uroro prra
(rpa,xr6asa-rrrr-Tpils.IturAe3rlT-Tpaxuaruar-pnornm) . l4x qpocrparrcrBeHgarr co-
BMeIqeHHocrB B rlpe.qenix JroxuurbrrhD( nnoulaAeft, oco6el*ro ByrKaHErrecKI{x Kanb-
Lep fi rpa6enon, pen4oHirJrBuo nporBJrex4 Ho He AoCTarormo r.BrreHa. B upegenax
ByJIKaIrOCTpyICryp OTMerlasrcs IIIfipoKoe pa3Br,rrrre flopoA B ocHoBHoM arrAe3r{To-
rofi (C2) I{ arlAeluaq}Irorofi (Cr_r) r[opruaqxfi H corp,oKeHHED( c HuMr{ BTopr{tr-
Ir6D( KBapIUTor (prc. 1), necyrprx rpLI3HztKH rloprrarpoaanlrrr B pe3yJrbrare Syua-
poJlBHo-coJrb$arapuofi II ruAporepuamnofi AeffTeirEHocfl{ gKcrpy3r{BHoro ByjrKa-
rrr,BMa (fymcaftcxoe MecropoxAeHrre uryHlflTa E 3OJTOTO-Cepe6prrue Mecropox-
AeHilc. Kov6ynax n Kafiparav). 3m o6erenrore uopo.Er cJroxeg6r B ocrroBgoM
KBapIIeM, xa[reAoHoM, cepxulrroM, {tJryrrrrroM, n4po(fvrurnrou, KaoJrr.IIrr{ToM,
.urKKr,rroM, IrHorAa rerHToM H qpo3r,rroM, cfiopa,4rqecKr{ flpficyrcrByror cyru$upl
)I(eJre3a, Me.ryr, qr{HKa H Ap. Bruenrorc, HrDKecJreAyror4{e Qalg.M BTopmHBD(
KBapIIHTOB: MOHOKBapqeBUUI, KOpyHIOBaJI, iuUarry3HToBas, Ar{acflopoBafl, anyErlTo-
NAX, UUPOTII4JIJIfiTOBA'I, KAOJII,IHTITOBAC,fi CEPHIII,ITOB:U. fIEPEXOq OT NPOII,TJIT4TOB K
BropffirrErM KBapulrrar\4 npoficxorrrr qepe3 cepHuHroByro (apru-rrusmoryro) Qa-
Ilrffo. B uoK.poBHBD( TeJIElx BToprurrlle KBaprllrrhr cBepxy BHIrs nocJreAoBareJrbHo
cMelrf,Iorcff apflurJIr,I3I{TaM[ I,r fipouumlrzttrtu. Bepr:na.muar 3oHzIJrBEocrb B citMr{x
BTopI+trrBD( KBapIII{Tix BLTpEDKeHa HeorrrerJurBo. Broprwrrre KBaprurrr, o6paso-
BaHHbIe upN QyrrlapoJlbHo-coJlL(parapnofi AemeJrbnocr[, cBff3arrsofi c o6pasoaanu-
eM all,qe3r{Tonofi Sopruaqru }I rtpu 6oree [o3.EfrrD( MarMarr{qecKrfx ,BJreHr{rD(,
rPYroro pa3Jluruilvrbl, ecJII{ oHLI coBMeqeubr B [peAeJrrx o.urrD( (rospoN4eunrx)
ByJtrfttHI{tIgcKI{x KaJIbAep. Traurr MeracoMarrIToB }r }rx MI,rHepuIJrEHbre accoquil114}r,
xapilcreprrble AJUI 3onoro-cepe6pxrrx MecropoxAeruir, qpr,rBeAeEbr s ra6ngqe 1.
Ananxs ed uora3Bnaer, rrro Bo BTopr.Frrr6D( KBaprura:( orcyrcrByer nupoQruumt,
qp?rcyrcrByror Mr,rHeparrbr, xaparoepHbre Nrs. ooponqraa rr,rAporepMilJrbHED( ap-
rwrJIIr3I{ToB (cepuqrnr, raormnrar), a B apnlJrJru3}rrux ecrb accor{r,raqrrff Mr.[HepaJroB,
ceofisrBexgae Sopt'rarur 6epesrror (rarmrryrr, aHKeprrr, rmpr{T, cepurgrr), KBapq-
[oJreBorularoBbD( MeracoMarrrroB (KItrII), EportrrltrrroB (aryffp) r,r AiDKe rpefiseuon
(iuycronnr). 3rr,r aarurue yxa3hlBilror Ha Hanoxemrhrri xaparcrep fipoqeccoB rc.rcJror-
Horo MeracoMaro34 cofipoBoxAaBuero 3oJroroe opyAeHeHr,re, Ha pilree o6pasonan-
Hbre BropI{EIHbre KBapIErrr u cormQarapnrre apnrJrJrr{3rrrr. Onrleqeuuoe MHonrM}r
IrccJre,{oBareJUrMrr cHrDKeHr{e c rrry6mrofi cynr$uarocrrn pyr 3onoro-cepe6pxrrx
uemopoN4emui lvmr o6tscHfierd cluenofl Ha rD( HTKHrD( ypoBHnx a]ryrfrToBBD( KBap-
I[moB - I{crorIHImoB qar;m cepu cyrr(pllloB - rr{AporepMurrrbHsrMrr apruJufrt3ktrauu
u 6epesrrrarr,rr.
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Ta6.nuua I
Muuepa-nrnble accouHaIILIH MeracoMarI,IToB 3nHTepMaJIbHblx

3onoro-cepe6pauux Mecropo4qeHr.rfi Kypau uscxofi gouu

MsracoN,raruqecrne iPa-

unu u dopvauun
BHeurHrx soH Buy-rpeuHnx eon Py.unrre t[opvauun n

MecTopor(neHH,

Bce ro:roropy,aHbre norrA:t6u'r. enH.qo'r. x,ro-
DHT. CCDHUI{T. I{ATbUHT

B xnrax KaJrbuHT,

3IIH/OT
flponu:ruru. (Dausu:

cepr4ur,rroBall. ala6uro-
gar. xao6oHar-x,'Iopuro-
Btu. 9nr,l.[oroBtu

Bce pylxne no;uBr:oprvusre KBapuHTBr.

@aul.ur: MoHoKBaDueBaJI.

a,rr6lrro gar. aHacnooo-
BaJI. KaOJIIiHTaOBZUI, Ce-

PHUHTOBAg

Kaapu. arvHrar. xao-
J'IHHHT, CeDHUnr. nU-

D}IT

3o,roto-re:rnypoaaa
(c ce,reuov). Mecropox-
.ueHur: Kou6ynar, Kafi-
parar, fym.upav4 Ca-
MapqyK. Kayru.qu

Aprra.n:rusu-ru. (Dauuu :

KBapu-ceDHurroBar.
I(BADU-TH-BDOCJIIO-IIHCTO.

KaOr'II4HHTOBZIfl

Keapu. rurrpocrrcaa-
cepfluHT. aHKepHT,

KAJIBIII,IT, MYCKOBHT,

ra,rueartil no:reaofi
rxnaT, a[aTuT, nupl{T
B xlurax KBapu. KaD-

6osar

Keapu. rH.[pocirroaa-
cepHuxr. xap6ouatrr,
MycKoBr4T, rarneeHE
noresoil unar, atrarur,
nrpur H ap. cy,rrt[unu.
B xu.nax KBapu. ary-
nrp, IIHDI.IT. ceDHuHT

Kap6osar. cepuuNr-
KBapu. nHDI4T.

B xcr.lrax ra,'lrurrr.
KBapu

Kaap4 ceprzurr,
MycKoBuT, nHpm.
B xu,rax xaapu,
aHXepr4T

3onoro-terlyposar
(c cereuou). Mecropox-
.ueHNr Kou6ynax, Kaftpa-
raq. 3oaoro-
MbrrrbrroB€u. Mectopo-
x.ileHr,re Ku3Haa,rpra

Eepesr.r-rsl. Oauuu:
(no f.E.3ans,x,roay)
Te xe, qTo B aprllnnH3H-
ronofi ipopuauuu

A.n16r-rr. xaruesLril
no,regofi ruflar, xJro-

pHr, KBaDU (cepnum,
MycKoBI4T, rl'I.qpocnrc-

,u4 KtulLunT, aKfHHo-
JIHT, 3nH,rlor, rpzIHaT,

rorurac'rowrr).
B xulax xa.iluegstfi
noneBor unar. KBap[
XJIOPHT

Koap4 oproKnas,

arlynsp, a.ns6rr,
?NruIOT, XJIOPI,IT,

aKTHHO,'lr4T, nfl pOkCeH,

BOIIaCTOHUT, rpaHaT,

aHKepHT, Cep[urt,
6aorrr, reMarlrr

3onoro-cepe6prxae.
MecropoxaeHue 9aaax

Ksapu-no:renournaroBbre
METACOMATHTLI

flpnrueuanue. Ta6.ruqa cocraBreHa no .rIaHHbrM O.H.Hcaauosa, I-.E3asurnoBa, B.A.KoBzIJIeH-

xepa, P.H.KoHeeB4 B.Jl.Pycznoea. Hauu floar{epxHyrbr MuHepaJrbHbre flapareHe3ncbl H Qauuu,
rr.rloMopQHbre .em QopMaur{u cornacHo xapaKrepl,Icrnre rIrtIoB MeracoMarl,Flecrltx [opo.u tro

B.A.Xapr,rxoBy I,I .up. (Xapnxor I,I ap., I 998).

3xcnnogunHbre, gKcrpy3I{BHbIe H cy6Bynl(au}rqecKlae uopoABI BepxHero

r(ap6oHa - HH)rarefi nepMH lyncafi-KoqoynaKcKofi nnolqaAld frBJrsItncb cpeAofi I{

Qaxropou Bo3ur.rKlroBeHr.rs 6onee flo3,urrux 3oH o6eneHuf,. XI,IN{HrIecKHfi cocraB
r,rcxoAHbD( nopoA cooTBeTcTByeT lnaBHbrM [eTpoTLI[aM - aHAe3I'ITaM, AaUI'ITaM,

TpaxuaHAe3r,rTaM r{ TpuxraAaIIHTaM.

floryponrr rgr.rcrannoKJracrr,FrecKrD( 3KcrIJro3I{BHtD( 6peKilfli Tpaxr,IAal+rra Ha-

3brBalrficb pa3HbIMr{ aBTopaMH (Ty0onaBaMH), (c{rHl,IM6pr.Irarrfla>, (IcpHcTtuIJIoKJIa-
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crnilecKl{Ma Ilop0upmaMr.I>, (KBapIIeBbIMH Ar.ropu'roBbrMu uopSnpumrvryD>) <<rryt-

ToKp[crzuuloKJracTl,Iqecruur ryQauE)), ((Kpl4cTaJrJroKJracTKrrecKr.rMr.r gKcTpy3r{BHbrMr{

rrnna6pr,rriMlr> fi gp. (AHroHor,,l97l;.{a-rmvron u rp., 1971; Txa.reB, KarBrtren,
1971). Ha fyurcafi-Kou6ynaxcxofi rruoqaAr.r - 3ro MaccuBHlre rropoArr c xaparoep-
nrnrl SrloleroBbu orreuKoM LI BrlTpoKJracrr.rqecxofi cTpyrcryprr. flop$upoBbre Bbr-
AeneHlIrI z o6loprrra MHHepaJIoB pesKo npeo6lagaor HaA creKtroearoft ocnosHofi
uaccofi nopoA. Kpynnue (peuorcpr.rcrrr orroc-rrrc, K cepnlrrru3lrpoBaHHoMy rrJrarur-
oKJIa3y rI qacrlrtlHo KopporoapoBaHHbm KBaprIy Lt Krrlrrirrmary. Menrue Br-r/(eJreHr{,
rlpeAcraBneffit arr,r(pu6oJloM t4 6norrrou. Xapaxrepno pe3Koe npeo6na4arnre 6uoru-
Ta Ha,{ poronoft o6uaurofi. 3ro nparrrvecKu cJrrorffrrbre rpaxuAarlr,rrbr. Ilupoxla-
crrilrecKarr qacrb flopoAbr r.rMeer cocraB (Yo):nnaruoK]ra3 - 23, KBaprI - 14, KaJr[e-
nrrfi uoresofi urnar (rtrurgoueprar)- 12,6uors'r- 5, py4nrni rrlrurepan- 2.

Xepnona-a Qauus rpa>orAar[rroB cJraraer rana6uccanrsr{hre, gKcrp)i3uBH6re,
cy6nymalruvecKl,Ie reJI4 I{MerOqUe (poprrly rrrroKoB, crlurrroB, AaeK H UrilBHbM o6pa-
3OM CrcphrrbD( rpy6ox B3phrBoB frampa6aeB r{ .(p., 2000). ona sau6onee pacnpo-
cTpalreHbl n Kov6ynare r.r fyucae. 3ranorirrrnar.r rurruur.r fiopoA sBJurrorc, nHToK-
pHcruIJIJIoKJIacrI{lIecKHe aBToMarMarI{rrecKr,re 6peruau rpaxr,rAarlrd:r4 cocroru1tae r,r3

orHocHTeJrLHo KpyrrHbD( o6roMroe rrJraruroKJra3a - or wltrlo,ura 4o aa6pa,uopa (25-
30yo), Kiurr{eBoro noJreBoro rmara H KBapqa (ueuee l0-lsyo),6uorprm (8-10%), an-

r"trrau rorry6onaro-3eJregoro arra0r,r6ona c C:Ng = 25o (14,50 ). Mermr,re o6rouro,r
(orolo 50% o6rer'ra uopo.pr) npeAcraBJreHEr cepmgflr3r{poB€rrrHrrM u rap6ouaru-
3I,IPOBAHIIbIM IIJIATIOKJIA3OM, KAM,IEBbIM IIOJIEBbIM IIITATOM, KBAPIIEM, POTONOfi O6-
uatr<oft u qerrryftxaMll 6raorrra (4olo), xorophre norpp(eHbr B crexJroBaryro Maccy.
Ha6rro4arorcfl orfpyflrbre rrapoBu4{rre Bbl4eneHun (5-6%) py$roro Mr,rHepara -
MATHETI,TTA BOICE MCJIKI,IE TAKIIE BKIIOIIEH}IS ecTb B KaJMeBoM IIoJIeBoM Iu[aTe H
Icapqe $a6t.2). Kaapu KoppolEpysrc, creK;roM r.r rarore coAepxnT BrJrroqeHr{rr
py4roro MIaHepaJIa (0,1-0,5 rrlrrr). Ha MHIqpBorIIe (m6n.3) ycrarroBJreHo HaJrr.rue
xirJlbl(omrpkfia rt 3onor4 coAepxaqero rernyp (4,02%). Arqeccopnbre MxHepaJrbr
qpe.qcrilBJlegu Cl-anatrroM, IIlrpKoHoM, TlrraHlrrorrl u 6apurou. Creruro [poHuKaer
rlo rpeIu.IHuIM B IuaruIoKJIa3. 3epHa llnan{oKJra34 arr,r(pr,r6onav 6uortna pesop6r.lpo-
BaHbI gteKJIoM ocHoBHoft uaccrr. XzNfla.{ecKr.rfi cocraB creK;ra - KpeMHerrlelowrofi c
npeo6nagarureM Kalrllf, HaA Harpr.reM oKoJro myx pa3. B uerra rplrcyrcrByer rilrore
rrpuMecb xenesq MaprylHua QocQopa u6aput-

Srcurosunnue 6pexuau Tpau{Aauuron (C3) rnrurrorc.s cnerrrrraMt4ca ryQa-

ruz, o6paaoBuurHbrMr,r rrpa ErrrrrM6plaronru< r,BBepxeHr,I;rx, [r 3aJleraror B Br.rAe rro-
KpoBoB, fieper(pBrBarorqfix an,qeaurw (C2). Ha6mo,uaeurre B 3Trrx flopoAal( B Br,rAe

cy6nynrcanrqecr<lfi TeJr r.r rpy6or rrr,rpoKnacrlrqecKue (uaruarruecxue) 6peru,ru
o6paroaaHu B peyJlbrare cKpbrrrD( B3pbIBoB B MarMarr.Iqecrofi KaMepe, rro flym
BHeApeHr.r.fl lE Ha Mecre craHoBJrerrus,. OEru orHeceHhl HIIMLT K aBToMarMarvrIecKIx\,I

6pex.umr, B [oHLIMaHuu E.E..f,ronnenoft (1972). O6e pasuoBrI,4{ocr}r ropoA
6rmgxu rro MlrHepalbHoMy cocraBy SpHcrirrIJIoKJIacrI{tIecKoro Marepilara il IIeMeH-

Tl,rpyroqero ero creKtra. Pesroe ux orJrr.rrrr{e BbIpiDKeHo KaK e Qopue 3aJIerarIH.rI,

Tar( u B HacbtrqeHHocrr{ aBToMarMarlrqecxl{x 6pex.*tfi o6lotuxauu tryxepoAHhD( I{

poAcrBegHbx BKJIIoqeHVit,n ocHoBrroM aHAe3lIToB, pa3Mephl KoropbD( rorebmorcc
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or Memcoo6nouo.unN Ao rrnr6oeED( B rreuTpaJrbHbD( q€rcrf,x cy6nyrmanfirlecKl{x
rel. Kpoue rnar, ua6ruo4arorcfl, yr cpaBuuTeJrbrro MeJrKrre KycorrKr{ maruo6asaflL-
ToB, xJropHTr{3}rpoBaHHbD( MoHuoAHop[ToB vt KBaprllrroB. Ha upano6epexoe
p.Arrpeu (cenepo-rocrorrHzul qacrB Illasaa-,{yreHrcKoro rpa6ena) B aBToMarMa-
TI{!IeCKIID( 6peX.nmr, trO COCTaBy OTBeqZUOT4D( aHIe3}rAEUIrrTZlM, O6TOUXU rryxe-

PO,EtrX trOpOl qacTl{Ero orrJraBJreHbr, ]rMeroT r.r3oMeTpr{rffiyro H ocTpoyroJrbHyro

Qopry (or 0,5 MM Ao 20 crtr). Ilpegcrauensr nreftcaMu, rlecqaurrK€rMu, cJIarflIttMI,I,

arrAe3lrrilMlr, clreHolu{opr,ITutMr.r, rpaHo.u,Iopu:taMu, nop$uponu.uGwru rpaHrrraMr,r,

.uoneprrrzuu, Meraruraruo$nponrnau 6asalbraMr{, BTopr,rrrHbrMr{ KBaprluraMr{ r,r

KBaprIeM (Trca.ren, Kamurea, I 97 I ).

Ta6.ruua 2
Cosras MarHerrroB [r rrrraHoMarHerrrroB aBToMarMaruqecKrD( 6pexurafi TpaxuAarlr,rroB

fi aprwfilasnpoBaHHbrx rpaHocneHr{r-nop$npoe fylcaft -Kou6yrarcxofi raolqaAu
(no Aauruu MlrKpo3oH,[oBoro ananuaa, n 0Z)

Ilpunetanual,2-mrpiDsuaqr,rror;3-aprr4nnr.Br.rpoBaHHhrxrpaHocueHrrr-nopQrpoa.

Ta6ruqa 3

Coc'ras aKrreccopHhrx cynrQr4qnux MHHepaJroB aBToMarMarr{qecKra( 6pervrafi
TpaxnAaqlrroB fi aprn rnu3upoBaHHbrx rpaHocHeHlrr-noptfupon

fyrucafi -Kov6yraxcxofi ruroulaAH
(no Aasnrru MnKpo3orrAoBoro aHarrr,r3 a a %o)

rlpuuevaaue 1,2,3,4,6,7,8 - rr aprruurr{3rpoBaHHrrx rpaHoc[eHrrr-nopr[rpoa;
5, 9 - rpaxr.rgaurrroB.
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O6Iqee KorrrlecrBo rrupoKJracrr{lrecKoro Mareprdirrra cocmBJrf,er oKoJro 50%.6-
pa3oB:tHr.Ie 6onruroro KoJII.{rr@rBa o6noNccos MoxHo o6rsqrrrr cJreAcrBLreM o6runuo-
ro orAeneHr.rr or MilrM $ruonrorx KoM[oHerrroB (I1O, CO, S, Cl, F), Har(orrJreHlre Ko-

TopbD( rrplrBolufr K gKcIrJro3r{BHoMy MarMarrr}My c xaracrpo(prrecr[rMrr B3pbrBaMH, rre-
peHocoM n nr6pocama olpoMHoro KoJrr{qecrBa o6rouo.rroro Marepr{afla H 'tracr:zlg-

MarMrr (crercrra). Cyulecrnerrrar florepfl pacruraBaMr,r nsr1"ilD( H pyEGD( KoMloneriloB
rlpoHcxo.4rr He TOJIbKo IIpH rcBepXeHrrJD( ByJrKiUrOB, HO r,r npu .qeftt3aryIPl B MarMaTr{rle-
cKID( KaMepa:< (Konanerxo H Ap.,2000; Xaivrpa6aen, 2000).

llo perynstam:r,r rpaB[r[srprqecKrD( tnccneAoearufli, [pelpoJraraercfl HaJtllque B

rrry6lnrnsx rtacrn( Kou6ynara z lyrucax KpynHoro rcilpy3r{Ba Kucnoro cocraBa
(srcrpysneuoro K)mona ?), x nrrc'ryniM H KpaeBbM qacrsM r(oroporo qprrypoqeHo
3oJloro-cepe6pxroe opyAeneHr.re (Arronon,l97l1' Xypaea,1998; I4cnarraon, i997; Ko-
BarIeHKep H Ap., 1997). flo nanrw.uo cy6eyrmaruluecKux reJr, ruroKoB r.r AaeK Tpirxll-
IEU.u.rroB r.r rpaHocr{emrr-nop(pupoB, HixoIrrroD(cf, B TecHoM conpnr(eHr.m c pylghrur{
TeJIZIMH, fipe[OnaraeTo.f,, .ITO I(yIIOJI CJIOXeH I,IMeHHO 3TLIMI,I [OpOAaMH. ErO CrrsgrB-
IrcHHc. [popblBalor uurAe3lrrbr cpe.u{ero rcap6on4 [orgoBHhre gxclJro3uBrrhre 6percwrn
Tpa,xI4AaI[4ToB BepxHero xap6on4 a caMfi rrepecerarorcs 6onee tro34rr,rMu aaftrauu
4zraiazor'.

B rpauocnenr.rr-uop(pupa,x (Cr-P1) xa (pone crexrroBarofi ocnosHofi Macchr Ha-

xoA.a:tc, nopSaponrre BbueneHus Ir]rpoKceHa (annm), 6nonE:r4 rurilfl.roKJra3a (orna-

foKJIuL3, au4errur), HarplleBo-KurrmeBofo noJleBoro [mara ]I u3oMerpurlHble 3epHa
KBaprIa Bce (penorp[crhr Hocrr cJre.&r pesop6qru ]r o[rraBneHr,r, pac[naBou. Oc-
HOBHa-ff MaCCa CJTOXeHa rlaTpr{eBO-KUMeBbM rroJreBbrM rrmaToM, KBaprIeM E cTeK-
nona. flopo.ua xaparcrepfisyercfl, o6ruueu arcleccopubx r{ py.u{bD( Mr{HepanoB. Cpe-
.u,r aKrleccopueB npr{MeqareJrHo rracToe upficyrcrBr.re MoHaur{TA qepnfico,qepxa-
ilIeno arrarr.Ir4 ypaHo-TopuTq cpewr pyffrrx - nauarurfico.uepxarrlero rlrraHoMar-
Herrrr4- xaJrrKonr,rpura, cQaneplrra raJreHr,rr4 cynr$onrcr\,ryrlrHa (?) u apcenoru{pu-
14 xoroprfr 3axJrrorreH B creKJro H coAepxlrr 6naropo.urue MeraJrJrrr rr reJlnyp
(ra6.it. 3). B naaporepMaJrbgo apn{JrJr}r3r.rpoBnurrhD( (o6e.irerurx) yracncax ilopoAa
npeBparqasrcfl B Touxo3epnzcrrni arperar raa ceplrqr,rr4 KBaprIa rr KaoJrr[Hrlma- B uo-
BepxHocrlrrD( (nepxnrx) qacrfl( Bbrcry[oB o6enennrx fiopo.rl BTopr{rrubre KBapur.rrhr

Lr apruJumgr.rru upuo6pgfaror ranepuosnsfr o6runx c MHoroq[cJreHHbrMr,r rrycrorra-
MII BhIItrenatMBaHI,Ifl .

Eonruofi naynrrrfi u ilpr,IKrra.ryrofi unrepec [pe,qcraBJUrror pe3ynbrarbr
auiulrr3oB HeKorophD( pyAHbD( MuueparroB (m6n. 3) nynranaroB r.r [po[yKToB r.rx

r{3MeHeHI{, (o6eneuux). 3ro uanuque B creKrrzx [opor 3onorocorepxaTrlero ap-
ceHo[rEpl,rTa r,r car\,ropoAHoro 3oJroTa B opToKJra3e. BosH}IraeT Borrpoc: r{To .rrBJr.fl-

eTc.f, 3Aecb IIepBrrrHblM, MarMaTI,IrIecKI{M, a rITo BTopr,MIrbM, HEUIOXeHHbTM -
nocrMarMaruqecxru? O nepezunofi uaruarzqecrofi rrpxpoAe 3orroronocnoro
apceHo[[pHTa cBr.rAeTenbcTByeT To, rrTo 9ToT M[HepzIJr BKJrIoqeH B BynxaHr{qe-
cKoe creKJIo n o6pasoBaH B BoccrarroBuremuoft cpeAe. flpanaq 3Aecb Bo3Hr.rKaer

apyrofi Bo[poc, Ha Koroprrfi cefi.rac rpyano orBerr,rrb - KaK uor o6paroBarbc,
apceuorrfipuT B BbrcoKoreMrreparypHoM MarMaruqecr(oM pacflnane? rlro Kacaerc,
ciuopoAHoro 3onor4 BK[IoqeHHoro B oproKJla3, oH Moxer 6rrrr u MarMar]rrre-
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cKI,rM Ir [ocrMarMarrrqecKuM. O ero, cxopee, uocrMarMaru.recxofi uptrpoAe roBo-
pr,rr BbrcoKoe (4,02Yo) coAepximlre B HeM rennypa. TaroBo, Harrpr{Mep, cnMopoA-
Hoe 3oJloro B pyIHErx reJlax Kov6yraxcKoro MecropoxAeHr.rlr. Bepoxrno, raxofi
xe reHe3l{c [IMeer BrroB6 ycrauoBnennsui <ceuurloBlrfi cyro(fonucrr,ryruu> (Pb -
40,74o/o; Bi - 41,67; S - 15,96Yo), coaepxaruuft 3uMerH6re KoJrr,rqecrBa cepe6pa
(1,42%) r reJrrrypa (0,21%).I4srecruo, rrro An Kov6ynarcxoro 3onoropyArroro
MecropoxAewfis. Haps5y c reJlnypoM Br{cMyr u cepe6po - xaparcreprrbre KoMrro-
Helrrbr. BrrqBreHHrre pyAHbIe BKrroqeHE, B rropoAax r,rMeror qacrlro MarMarr{qe-
crrlft u (6onrmefi!) .racrrro flocrMarMaruqecruE rerre3fic. O.unaro n o6oux crry-
qacx oHlr - rIpoAJ[(TBr MarMarl,Iqecxofi AesreJnHocr[r BepxHero rraJreo3o, r,r Ha-
xoAffTcc B coorBercrBulr c reoxfiM[qecKr{Mrr oco6ennocrsMu 3ororo-cepe6pruofi
Mr{HepaJrrr3ar\4yt, pasnrrofi B per}roHe H, cJle.uoBareJrrHo, - npmraofi BerqecrBen-
urtfi rprrepuE noreuurnanrrnofi pyAorrocHocrrr pacrrJraBon (Xarvrpa6aea, 1969).

BrrsoAsr

1. Inasubtru (paxtoporra o6paaonanus o6ereHHED( [opo/I perrroua frr.rnstcs.
MarMarr,rqecrurft xax n eQr[yauruoft, rax il r{HTpy3r,rnnofi Sopuax. Ycranasnusa-
Iorcf, ,Ea grafia irJryHr,rr-flflpo(fr.lnnrroBoro o6eleuul, cBfl3arrHoro co cpe.u{e-
rap6orono-parrHerrepMcKr,IM aHAe3r.rroBBM H Tpa:ffiAauraroBbrM gKc[Jro3r,rBlro-
gKcrpy3IrBHbIM MarMarI{3MoM. O nanrwru noAo6nrx o6pasonaruafi c 6onee
ApeBH[MI{ (.ueroucrruu) rraanraatnqecKrrMr{ KoMrrJrexcaMr{ rroKa ner y6e4lreJr6-
HbD(.UaHHED(.

2. MarrrrarnsecKr{e flopo,Er cpe,urero rap6oua u flepMr{, flolpeprrrmec, Mera-
coMaTl{rl@Korr,ry o6eleruuo, o6naAaslE{e srrcorofi KrrJl}reBocrbro, o6omrqenuocThro
6aprer"r H Barra,ureM, xaparcreprr3oBtrrtrrcB Tilrore nepnr.nroft (nmerug.raJmuofi) rrae-

TarrnoHocHocruo (soloro, cepe6po, MBrrrrbrrc, TeJLrr)1p, ceJreH ra Apynre ueranrmr),

Suxcnponanuofi a uopo4oo6paeyroryor MlrHepurJrurx E ByrKaHr,FrecKoM creKne. OHa
.uaJree orqerJrrrBo 4porBJrfferc, n o6enerurrx flopoAulx rn py4rbx cKorureHlrrD(.
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AKTYANBHbIE IIPOEJIEMbI
PA3BIITI{fl IIPIII(NAAHOfr METAJUIOTEHI,III

A.II.Kpunqos
TIHUTPH

117545, Mocxea, Bapuaecxoe ruocce, 129, xopnyc I

Kpnaqon A.II. Arrya;rrnue npo6.ueMbr pa3Blrrrrfl nprrKrraAHoil uera.nnoreHnu. flpo-
aHaJrll3lrpoBaHo coBpeMeHHoe cocrorlnue npHxnqAHoft MeraJIJIoreHr{I{. Paccuo,per+l aKryanrHhre
upo6neuu ee p&|BIrrlIrI, Brrrcr{trt orcyrcrB[e o6runocru lefircrsui4pil]nruHbrx Ha) IHbIx IIrKoJr, r,rH-

Qopuawor**,rfi pa:puu Mexry noxoJreHl,rrrMrr HccJre.qoBareJrefi, ueco6mo[eHue yxe co3.(aHHhrx
TepM[Horor]FIecxID( HopM. floxaaana ponL np,IxJIaAHoft lrgra;uorrHnu B pemeHr.rH npatMaTHrre-
clolD( 3aAaq rel(yqero u 6yAyUero MI,IHepaJIBHo-cbrpE€Bono o6ecneqeHi, rreroBerrecTBa, B paMr(a)(

Koroporo onpeAeIIeHbI .(Be HIaBHEIe reHIeHIIr[r: nocreneHHoe cHTDKeHI{e coAepxalrnfi MerzuuloB B

pyAiD( HoBbIx BoBIIeKaeMbrx B 3Kcruryararlruo MecropoxAeHrE rr yBeJII+reHlIe rrry6urnt IloucxoBhrx
pa6or 4nr o6uapyxerur o6terron, 3Haqr{reJrEHo yAaneHHbx or .[HesHofi [oBepxHocrlr. Ha ron-
I(peTHhIX rlplff{epzx rtporuulocTpr{poBaHo TeopeTr.rqec(oe H npr,rKna.uHoe 3HaqeHue nocTpoeHH, Mo-
aenefi pyAoo6pasyrourrx cHcreM c I(oJIr{qecrBeHHbrM om{caHHeM: HcroqHr{KoB pyAHoro BerrlecrB4
TpaHcnopTHpylotrIlD( areHft)B I{ xeo6xo.qranofi exepmu; TpaHc[opTr{poBKx HocrrTeJrefi py.Uroro ne-
IqecrBa, o6aacrefi ID( pa3rpy3Kr{ u pyAoHaKo[nensc. noxa3ano, .mo eQQerrmHocrb [oHcKoB cr(pbr-
TbIx Mecropoxlesufi 3aBHcBT or AocrruKeHLIfi nputcrlaAnofi Merarroreurn a cQepe BhrflBneHr.rfl [pu-
3HaKoB rraApyArcrx qacrefi pyaoo6pasyrorED( ctrcreM.

Krivtsov A.I. Actual problems of apptied metallogeny. Up-to.date state of applied metal-
logeny is analysed including its development actual problems such as absence of the community in
the various scientific schools activities, information gap between researcher generations and non-
observance of technological standarts which had already been established before. An important role
of applied metallogeny in solution pragmatical problems of current and future supply of mankind
with mineral resources is shown. Besides, the two main tendencies are defined here: l) a gradual
decrease of the metals content in the new deposits involved into operation and increase the pros-
pecting depth to discover an objects considerably moved away from the day surface. An applied
and theoretical meaning of the ore-forming systems modeling is illustated on the concrete example
with quantitative description of ore matter springs, transporting agents and necessary energy; ore
matter carriers transportation, their unloading and accumulation areas. It is shown that the effec-
tiveness of the concealed deposits prospecting depends on applied metallogeny achievements in the
field of revealing an indication of tle ore-forming system's supra-ore parts.

Krivtsov A-i. fettiqi metallogeniyamn inkigafinrn aktual problemlari. Meqalada tatbiqi
metallogeniyanm miiasir veziyyati tehlil editnekla mtixolif elmi mekuoblerin faaliyJretinde birliyin
slmamast, tedqiqatgr nasiller arasmda inforrrasiyanrn pozulrnasr, yamnmr$ terminoloji normalara
riayet edilnamesi nezera ahnmaqla onun inkigafimn aktual problemleri igiqlandrqrlr. Begeriyyotin
cari vo gelecek mineral-xarnmal teminatrnrn praqmatik meselalerinin hellinda tatbiqi metallogeniy-
anrn rolu gdsterilmekle iki baqhca tendensiya mteyyenle$irilmigdir: a) yenice istismara celb olun-
mug yataqlann filizlerinde metallann miqdannrn tedrican azalmasl ve b) yer sethindan xeyli arahda
yerlegen obyektlerin aSkar edilmesi tgtn a:<ang iglarinin darinlasiritnasi. Fitizemelegelma sisem-
larinin miqdari modellerinin qurulmasrnrn nazari va uatbiqi ehamiyyoti konkret rnisallarla niimayig
etdirilir: filiz maddasinin manbesi, onun neqledici age,ntleri vo reruri enerji menbesi; filiz toplanrl-
nusuuD maddosi dagryrcrlannrn noqlinin, onlann bogaldrtna sahalerinin ve frlizin miqdari tasviri
verilir. G6srerilir ki, gzli yataqlann al(tangrnrn effektivliyi tatbiqi metallogeniyanrn filizemelegetir-
me sisternlerinin filiztist[ hisselerinin elametlerinin aqkar editnesi sahesindeki nailiyyetlerindan
asilrdr.
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Cp"pt HayK o 3elue qplilclla4ra.s Meralrlroreulrn Br-rneJurerc.f,, B [epByro oqe-
WI}, Id;anfiormruefi npu6ruorcemrocruo K pemeHr{Io npaxM'd}rqecran( 3aAarr rer(yrqero H
6ylryqero MuHepiurHo.cbrpbeBoto o6ecueqeuus qenoBeqecrBa B clrJry cyr[ecrBe6go-
ro BJTHTIHI{fl ,qocrnxerurft enofi orpacJrrr ecrecrBeHHo-Ha)rquofi crpepu Ha ycrrexg
leonoropa3BeAortrrED( pa6ot H Lrx pe3ynbrarl{BHocrb. flpxr,ore u o6pamrre cBs3H
MeXA/ MeraIIrIoFeHr{tIecKuMr( (nprucnaar,nna) nocrpoelum,u{ H 1rpiuff16ofi ux uc-
rloJrb3oBalrfl, co3ltlIor o6rerrrnnnHe rrpe.uroclrrrKl.I Allf, nocrogHrroro B3zII,IMHoto
pa3Brlrlra rI coBepmeHcTBoBaHrs. Ycnexu [oIitcKoB6D( pa6or, HaxoruleHgbre B [oc-
JIEAHI{E TECXTEJIETfifi, BO MHOID( CTPZIHZIX MI{PA CO3AIIIM I{JIJIIO3OPHOE BIEqATJICHI'IE O
HeilcqepflaeMocr]I BbrrIBJIeHHbrx 6orarctn HeAp u JrerKocru HoBBx orqprtrnfi.
Bcne4crnue SToro [pIrKJIaAHiuI MerarrJloreuur, KaK H reoJrorurr noo6rqe, flocre-
IIeHHO OKa3ailacb B cocTorHI4I{ (Har€3arrfis, ga ycrrexfi), norepf,B 3Haqr,rreJlbHyro
qacrE o6r[ecrseHlroro rrprl3uanufrHBur{Mzltrrr.f,, BKIrIoqaf, r.r gKoHoMrilrecKge snrMy-
JIbI pa3Br{T}IJr.

Aax<e n npo6leue c6anaucupoBaugoro pa3Brrus qeloBerrecrBa r{ [rrreHc]r-
Quxaunn rrpoltreccoB rno6a.m,rsauel rrp]rKJra'4ftu MeftrlrJrorenr.rf, H reonoropa3BeAoq-
trre pa6oru BMecre oKuB{uII{cb B TeH}r gKoJrom}r, gKoHoMr{Kr{, coUfionorflr. K rcuy
xe caMo reoroil{qecroe coo6qecTBo He rrpoffBn er AoJrxHofi o6rqecrsernrofi ax-
TI{BHocrI'I' rax 6u [pH3HaB poxAeHuoe s co6srBeuHofi cpeae flonoxeHr{e o 3aBep-
meHlII{ (€OJIOTOIO BeKD) reoJlorl4u.

B etofi cl,ITyaum 6oaee rIeM crpauHbu Karercf; BbrcKEI3LIB6Hlre, orry6rnmo-
BaHHoe B ra3ere <<florcrur or 20 mrnapr 2006 r. <Ieonorus B flocJre4rr{e ro.qhr HaKo-
HerI-TO CTaJIa <<lOmefi>>, r.e. nayxofi.,,(omoe BpeMf, StO 6rua reonro3ll, - o11ucag11e
yBlIAeHHoro - rloJrylrayKQ floJrylrcKyccrao. foaopzrrr: cKoJrbKo reoJroroB, cToJrbKo r,r
MHeIlItrl. Flffsero noro6uoro! 3a py6exorra, rAe orr6op AocraroqHo xecTrgri, [noxrD(
reoJloroB npaICTI(qecKLI He ocrilJrocr (a y nac?), nosToMy Ha Kax(AoM o6rorenrol urul
o4ro MHeHHe) wM He xBilTaer AaHHEDL .rro6rr ero cocritBr,rrb, Heotrp4BA6l5Hbre
ilpetrFonoxeHn pe.ua{).

florqrYaert , yro poccrrftcKlD( rrnoxro( reofloroB ocrzlnocr 6omme, r6-3a qero
Her erorHcrBa MHeHufi. Ilocxornxy HeorIpaB.qaHHED( [pelgoloxexuft B oreqecr-
nernrofi reoJlorHr elqe MHoro, To oHa fio-fipex<HeMy rra>(o,ryrrcfl B c;tapra rroJryr{ay-
Kr{, rroJr)McKyccrBa. o,uuaro HI+Iero crptumoro B gToM Her, TaN Kar( B reoJroru}I
noo6qe oqertr Mnoro Herro3uituHoro, a a peansnofi rrparcr{Ke reonoropaBeAorrgBD(
pa6ot o6rrwra seo6xo.eruocrb rrplrrrf,Tr{rr pemenzfi B ycJroB}rrD( He4ocraro.urofi
o[peAeJreHHocrlr. ]rorrly, B .Iacruocru, orBeqaer r,Ic[oJrB3oMHr{e B trporHo3gbD(
fiocrpoerrrrD( reoprm pa3MbrrbD( MuoxecrB (Byraeu Ir Ap.).

HeAoctatoquocrb ueo6xo,qryofi <nayqlocrr,r> npurcn44rofi MeraJrJroreHr,ut
Ha coBpeMeHHoM ee orale orrpeAeflrerce, cpe4fi flpoqero orcyrcrBaerrl o6quocrn
AeftcrBtrf pa3JrrurrbD( rrrKoJr, r,rn(bopnaaquonubrM pa3pbrBoM MexAy pa3HbrMH ro-
KoJIeHI{,MI{, ueco6mo4eHrleM yxe co3AaJrHbD( TepMl{HoJroruqecKr,rx HopM I{ He-
KOppeIoHocTbIo IICIIOJIE3OBZUrfi' KaK MeTaLJIJrOreHrqeCKr.rx, TaK I{ COIIpCXeHHBD(
uogrrr,Ifl.

Mnorue ro,6r Mex<reAol,tcrseffirbfr coBer uo py4oo6pzBoBaur,[o, pyroBopr-
urul B.H. Crrnrpnonrur,r, [eptro,q{qecKu rrpoBol[,rn o6uecoro3Hbre Meralrrrotegrlqe-
cKIIe coBeqaHl{rl, IIa KoropED( o6cyx4amlcr nar,r6onee al(IyanbHrre upo6leurr rue-
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TiIrIJroreHI,ItI, SuxcupoBulJlucL AocruxeHfi, H orrpeAeirf,Jrr{cb rtp]ropursrrr AamHefi-
ffiero pa3BI{TIarI B $opue perueurfi r4 peKoMeuAaur4fi. flo urorarrt coneuauuft LreAa-

BEIrIltcb c6oputtxu KrIoqeBbD( AoKJIaAoB <3aroHouepHocrlr pa3MerrleHr.r, Mecropo-
x.ueunfi>. 3ta r'pagzqilc B Hacro.flflIee BpeMs oKa3aJracb ga6rrrofi. flo urorau prAa
qacrHbD( xonSepeuuuft H coseIr1anrft c Hs6rrroqHo rrmpoKr{Mr,r Ha3Ba}r}rrMkr u34a-
Iorc, ToMa re3I,IcoB, ue cB.fl3aHHbrx KaKuMr4-;ru6o cMblcJtoBbrMa ra rHoceoJloruqe-
cKITMLI ocHoBilMI{. Ca"uro cJIoBo (3aKoHoMepHocrHD npaKTuqecK[ r,IcrIe3JIo.qiuKe H3

HassaHufi crareft, BeporrHo, KaK cneAcrBr,re peanr,r3arlur,r flpr.rHur.rnoB pacnpe.ueJreH-
noh utu pacceflHHofi ornercrBeHHocrlr (6esornercrnenHocrr).

Xopouro H3BecrHo, lrro ocHoBy rno6ofi HayKr.r cocrilBJrfler ee f,3brx - o6ruenpn-
H.srble repMLIHbI vt fiorurLts, 6er xorophD( HeBo3Mo)rcro oAHo3HarrHoe Bocrrpfinrr.re
oilI;IcblBaeMrx ssreHld I,I flpoueccos. K coxaileHr{Io, TepMilHonorrqecrclfi Tyr'Izur B

MeraJUIoreHHI,I sce 6onee cryrlaercs He roJrbKo 3a cqer HeKoppeKilroro Ec[oJrb3oBa-
ruls nara6o;ree o6fiprx IloH.trrHll, Ho LI H3-3a 3KJreKT]FrecKoro ynorpe6nenu.r (n yroly
uo4e) u-neftr-rertoHar{ecKr,rx repMr{HoB,.(ilr(e B Tex cJrfraf,x, KorAa rpe6yercx roH-
KperHoe oEIcilHI,Ie Ha6moAaeuoro reoJlorHqecKoro flpocrprurcrBa (crpyrrypno-
BeI[ecrBeHIrbD( KoMrrJlercoa). Ecma rax ilJM prmarte ynoMr{Harorc, rpaHr{Tor4.{hr, To
r,rx He Aerf,r no QoprvraqHoHHbM r.r rrerponoruqecKHM [pr.rHur{[aM, a orHocsr K
KoJrJrI,I3HoHHhIM IiI IIoCTKoJTJM3HoHH6IM. B u'rore Tepgerc, coAepxareJrbHoe orlHca-
HlIe reoJlorlFlecKoro BenlecrB4 6es qero HeBo3MoxHbr AocroBepHbre r.r Boc[por,r3-
BOAIIMbIe reHeTI{rIeCKLre I,r MeTiIJInOreHHqecKLre [ocTpoeHl,Ir.

B naqale 1990-x ro.qoB 6ur usAan cJroBapr-c[paBoqHur <<Tepvruru fiilowTyts.
orettegrBeHHoro HeApo[oJIb3oBaHHflD, HeAaBHo BblrueJr <<Poccuficrcrfi MeraJIJIoreHi,I-
qecrorfi cnoBapb> (2002), ilepeBeAeH I{ LBAarr <<Torucosrtrl cnoBapb arrrrmficrurx reo-
JlorullecKlirx repMI,IHoB)> (2002), Ho Bce gro ocHoBIroE uaccoft reononrrrecKrrx aBTo-
poB, (npaICI{KyIoIryrP) n cQepe fipl,IKJra,ryIofi trrgrannoreulrr{, IIo{TH He Hcilofib3yer-
Cg, BCJIEACTBHE qETO MbI BCE MEHbItrE IIOHI,IMACM I{ IIOAAEPXI'IBAEM A)Yr IPYTA.
Crpanno tuTarb n pa6ore cepbe3Horo uccneAoBareJrr (opyAeHenlre npeAcraBJreHo
rurrEro MecropoxAeHlrrrMr.r)). Aaxe B com,r&rLD( xypHaJra( [osBJrrerc, r.r 3axpe[-
JUrerc.f, cJroBo <cymonaa3arlrr> (<uacc cy.rrr$uloa > 200 Mr,rHepilroB>); cso6oro{o
ryJrx r-T <pU$mm>, (TeKroELl3HpOBaHHEre rropo.&D), <6epesurougrr), oKBapqo-
BarrHbre nopoAhr Ha3blBalorcfl BTopHrrHrMu KBaprIrrraMH (norce He rro H.I,I.Haxon-
rurry) n r.a.

B onucanzrx Mecropox,{enrnft cranoBr4Tc.f, Bce MeHLr[e na6rnoAeuHofi Sax-
rorpasuu; qacro rpyruro uaittn,{uDKe caMbre o6uute xaparoepucrr.rKu pyAoBMe-
uarcuEx flopo.[, Ho 3aro orrl{cblBarorcr reppefi-rbr, B KoropbD( Ha(oAsrcfl Mecro-
poxAeHl{r. Ctalo rpylEo orJllrqarb rro coAepxaHnro crarbr.r ua <feolonnu py.[HbD(
MecropoxAenuft>> or crarefi Hs (feoxn{uu>. CorpeMeHHbre aHafir,rrlrqecrlre Mero-
AEr IO3BOJUTTOT rroJrrrarb yHr,rKaJrbHEre AaHHbre, HO Ha r.rx ocHoBe Hepeffio Sopuu-pylorc, TprrBr{aJrbHble Nn xytMyrr BbrBo,4hr o roM, rrro ror Luvt uuoflr gJreMeHT [epe_
Hocr4Jlcs B xJlopl{4rofi ([oprtre; Aarorc.s npocTparrHrre o6ocrroBar{rrfl Toro, sro pyAo-
Hocgbre QruoraT6r Moryr r,rMerb.Boftc-rBemryro flpnpory. Oqerc MHor-He neHerr{rrecKne
IIoc, poeHl{r, HanpaBJIeHHbIe Ha o6lscHeH}Ie roro, ,car( Bo3HTTKJII{ MecropoxAegl,Irl,
rlpalffrlsecKll HeBo3MoxHo rIpI'IBIIerIb .4IIq peIIIeEy.s.3allaqfi - zde ux HcKaTb. JIasE-
Ha I43OTOIIH6D( AaTI'IpOBOK CO3Aaer JIOXHOe BlrerraTJreHr.re locrr.rxeHl,Lf, reoxpoHono-
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rPFIecKofi I'IcrI{HbI. flpu stou 3tMaJTqr{Baercfl To orreBulHoe o6crogrenrcrBo, rrro
rno6oe 6olee I{,JILI Menee 4peBrlee MecTopoxAeHr,re flcfihrraflo nos4eficrBrre flocne-
Ayro[urx reKrolro-MarMarl{rlecKr,rx co6rmlft, Brrroqilr rl Qruoulgroe ros4eficrene
Ha pyAEI c neng6e>rcrrna HapyuerraeM HcxoAHlD( lr3oro[HrD( paBrroBecgir, Nu
[p]rpo.4roro ff.qepHoro pearcopa Orno ycralroBneHo rprr aroa 3arrycK - ocraHoB6a;
rrocrorHcrBo ,4JMTeJIrHooTI,I c5iror r{ 3eMHBD( ner yxe .UaBHo u rcarul(pqrpoB€lgHo
ofipoBepraeTcr.

Oopuaqru py[pr pyErue (foprr,raqr.lu MecropoxAenufi (nepnbre - MrrHepaJrb-
HbIe, BTopBIe - MeraJrrloreHr.rtlecKlle) nepearo 6eccuucnenHo [poT]IBonocraBJrr-
Iorct Apyr Apyry. Tar, sonoropyAuhre MecropoxAenu-s o6rFilro pa3Aenfrorcs. Ha
sonoroKBapqeBble H 3onorocynr$ngnrre c reMI{ }rJtrr r{HhrMr{ HroaHcaMI{ 7ierulga-
qrau. 3oloroxrapqeBbre MesropoxAeHH, - 9To MeCTOpOXreHr,rrr KBapq4 (3alpr3-
HeHHoroD 3oJIoroM. A sororocynrolr.qnrre - or KoJrreAarrHBD( Ao MeAr{o-[op-
Quponrx. Pymo-$opMaru,IoHHaJI crlcreMaruKa 3oJroropyrorbD( Mecropox4euuft rpe-
6yer (n I'IuTepecax npnxJlaflHofi Metanuoreunu) BBeAeHr.rfl Ao[oJrHrrreJnnofi arpa-
6yrurcr, orpuDrurroIqefi al,reuarcqyro cpeAy u o6cranosKn rraxoxAeHfi, Mecropox-
tewrfi.

Pyruo-Oopuaqnormrui aHaIII{3 s o6qeft }r flpr{KJraruofi uerarmoreHurr - He-
coMHeHlroe Aocrl{xeHue oTeqecrBerurofi reoJloMqecxofi cnyx6Br, IoJrfl,re roIEI
pacronaraBmeft yHtmarrurru (parcrorpa$ruecr n o6ecne.rexr,reu. I0raccn$uxaUux
reonomrrecrcor soprr,raqnfi uo poJM B pyAoreHee, 4pr,rnf,Trur ArnraarascKgM Me-
Ta.JrJrorenlrqecKrrM @BerqaHHeM rro pa:pa6orrcarra BCETEV, I_EIHf'pu, II{H
KasCCP, rpe6onana BburBJreHr,r, KoMrrneKca [pr,BHaKoB pyAorerepr{pyroqffx, py-
AoHocHED( I.I pyloBMelqarcI4rx reonoMqecrux (poprrlaqufi. B coorBercrBlrlr c 9Tr{M
s I'IMP|3 6trrm HarIarEI LrccJleAoB{lHufi, Eo reoxr,rMr.ru r€oromqecrr.rx Qopuaunfi,
Korophle yxe IIo [epBLIM peyJlbrartM rroK&]amr cBoro 3Harrr,rMocr6 Kar( anx Synga-
MeIrrtlJIbHbD(, TaI( rl.UUI flp]rrsra.4rbD( MeraruoreHr,rqecKrx (n ne rcnrro) 11ocrpoe-
HIIft. Ieoxra,ff.recKr,re (rropq)er6r) reoirorrrecxrx ([opuauaft sarrarr Nrs. rrpo6re-
MbI IrcTorIHrlKoB BeIqecTBq [o]rcKoBofi reorcnrru, o6rexrraurbD( oIIeHor( ucxo.Uro-
ro cocrorurrf, cpelEr o6ilmnns. O,qraxo r{Hr{rluarrrBa I4Mfpg rocrererrgo yracna
rre rro Br,rHe r{ccJleAonareneft, a [peeMcrBerrHocrb He Bo3HIlKJra.

B uocae4rue ro,Er I,IccJIeAoBaHr[f, n o6racrz nprrrcrra4roft naeraruorenr{H
oKa3aIMcb II0A ]IETeHOITBIIbIM sosAeficlBueM HoBbD( Qr.rxancono-opralrrcaq,rogrrbD(
Oopr"t B rocyAapgrBeulroM celcTope Hayrs{ - rpilrrbl H roc3axa3br, KoropBre rro cBo-
efi cyrn BecbMa AaJreKH or Bo3Moxuocrr{ pa3Br{rrx <6eayrrrH6x)) raefi (tl.Bop <rle-
peA HtMI{ 6eayrrnra.r ilJLef;; Boflpoc B ToM, HacToJrBKo Jtrr oHa 6espm4 yro6rr crarB
nepuoft>.).

Cr'rsreua lpalrroB, ISpoMe rg6rno.ruoro tffiwms. Qoprraarnxocrefi u oplrerrra-
I[&I HasaAaIilILIft Kpyr EccJleAonareleft, o6ralasr erqe u xecrxocrbro Her[tcaHHED(
TIpaBILJI: ((rpalrroB3rrcJll{) TaK IiJ,JI fiHAqe oprreHTl,rpyorcfl rra HayqHbre [o3l{rlr4r{
(IpitrrroAarelefi> Ir cJre,4/rcT coorBercrByrorqmfl,r KypcaMH. I,ftrAercrr 4,r11apoBa-
Hr.r, orpaHffilrBaror cao6o4y nrr6opa rryrefi EccJre.qoBarru, - HaAo cchrrrarbc, Ha
TOTO, HA KOTO I{AAO CCBIJIATbC', IIA TE, A HE IIA APYII,IE HArfihIE IIIKOJI6I. HCAASHO
po.ulrncfl 3fioft aHeI(Aor o roM, sro B Earue BpeMrr oqenb flpocro co3Aarr <raa6pan-
HEI€ rpyEl)) - B3rrE 6aaoayro crarrlo Ir nprlJroxrrrb trepeqeHb rpzurroB, 11o Koro-
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pbIM rrpoxoAHJrr{ ee pa3rErrHbre Bepcrur.
B orpacrenofi reororrqecrofi Hayxe KoHKypchr Ha roc3axa3br B nepByro oqe-

peAB opr,IeHTupoBarrbr ua o6ecne.reHue yrrpaBn fioIqilx (bynKrlzfi (peaepairurhD( op-
raHoB Bnacrr.r; pa6oru r ctpepe prrcKoBanHoro Hafilroro rror,rcxa npeAcraBnenrr 6y-
KBaJIbHO eAr4HI{UaMr,I, CTaBTTC.'I Ha KOpOTKI4e CpOKr,r u B UeJIOM He nOOIIIp,IIOTC,.

Cne4yet npu3Harb, trro Bo3Mo)rcrocm Saxrorpa$Nuecroro o6ecneqeHr,rrr orpacne-
nofi uayrut cyuecrBeHHo Bo3pocJrr.r c BBeAeHrreM e Pocnegpa clrcreMhr HafrHo-
MeroAllqecxoro o6ecneqeH[f, reonoropa3Be.(orrH6D( pa6or. OAuaro o6ulue op-
raHr,r3auuoHnofi pa6oru, Bo3JraraeMofi na Hccne,[oBarerefr, cnuxaer Bo3MoxHocrr,t
pa3B[rns nepcneKfl{Busx pa:pa6oror. B UHI{|PI4 BBeAeHa cucreMa pa6or no
BHyrpeHHeMy rrnagy c rleJrbro co3.qaur{s Ha}rqHoro :;aJLeil4- so uacurra6br raKr,D( r.rc-

creAosaHld BbrrrpKAeHHo orpaHrueHbr.
B <fionrocpovnofi rocy.uapcrBeusofi rporpiuMe...)), yrBepxaesnoft MflP

Poccrr n 2005 r., BhrAeJreHbr HafrHbre npuopr{Terbr B c$epe Bocnpou3BoAcrBa
MllHeparlbHo-cblpbeBofi 6ass rc 2020 r., Ho oHrd Azrrrero He B [oJrHofi vrepe peuru-
3yIOTCfl B O[epaTLIBHbIX nJIaHax reOrOrUqeCKHx HarrHo-r,rccneloBaTenbcKHx pa-
6or. MuuncrepcrBo rrpnpoAHbD( pecypcoB Poccull HeAaBHo co3AaJro HafrHo-
TexHurrecKufi coner, a Pocnegpa - gxcnepruo-HafrHsrfi coser. Ocraerc.s HaAerrb-
c.fl, lrTo 3To He fipocTo yBaxcr.rTenbHBre xecTbr B cTopoHy HayK[, a peaJrbHuur Bo3-
MOXHOCTb rreTa rroHr{MaHr.r' ee coBpeMeHHhrx pea,rufi.

B pe[reufl]r npo6reust ycrofi.umoro reKyrqero MuHepanbuo-chrpbeBoro
o6ecneqeazs.t4 coslLartu, HoBLD( MlrHepzlrrrHo-cErpreBrD( 6as n r.nrtepecax 6yayurr.rx
uoronenrafi olpeAeJIHJrHcb ABa TJIaBHID( Hanpasnenr.ra. lleproe r.r3 HI{x orpoKaer
rlocrerleHHoe cHI,rxeHI{e corepxaunrl ueta-rrlroB B pyAtx HoBbD( Mecropox,[eyufrt,
rrro [ora elqe AonycKalor lrporpeccuBHbre rexHoJromu Ao6rrul u uepepa6orru
Ml{HepzlnbHoro chlpbfl, He .qocr}rrurrre ecrecrBeHHoro 3Heprernr{ecxoro 6aprepa.
Cnuxerrae sHaqeHLIfi [poMbII[neHHbD( co,uepxanlrfi HeKorophD( MerzrJrJroB ecrecr-
BeHHo coflpoBoxraercfl, yBeJrI{qeHHeM r{x 3tulacoB - rrorBJrexr.reu <y6orux> uo co-
AepxaHEsM, Ho yHlrrturbHbx no o6reuarra ropuoft Maccbr (fl{raHToB>. Oruemu,
rrro B 2005 r. B MupoBbD( 3zrflaca( 3oJrora (6es IOAP, KHP u PO) 30% rprxo.(lr-
JrocL Ha MecropoxAenus. c coAepxaur.lrMr.r Au or 0,3 ,qo 1,0 r/r; 6onuue 15yo - >
l-2rlr. B 11 sapy6exHBD( 3onoropy.urBx MecropoxAeuurrx, orHeceuubx K cBepx-
KpyrrHrIM, frreHo oKorro 9740 r 3oJrora rrplr ero cpe.ureM coAepxauuu 1,24 r/r. Ha
orllx MecropoxAeHl{.ffi py,uLr, noAnexalrlue H3BJreqeHHro, o6ra,uaror o6reuou oKoJro

5 tot3, tITo gKBHBiIrreHTrro orBaJraM aucorofi 10 u, paaraer[eHHbru Ha rrJrorua,ryI cBhtrIre
500 ru2 (!). Hauor"rrrru, qro Ha oAHoro qeroBeKa B Mr.rpe fipnxo4rrcs oxoro 2 ra
cyllmr. Pano umr ilo3l[Io Bcrarler Bo[poc o roM, rrro ropoxe - 3oJroro wM 3eMJrs Nts
orxoAoB ero Ao6rru,r. flora era npo6reMa peuaercr rroA 3oHTHKou mo6anrusa\uil
rryreM [epeHoca ropuo.uo6rmarcuEx rlperup]r.rrfifi ras crpan, Aocrr{mEx cocrorH}rrr
rrocrl{rl4ycrpua.rrrHoro pa3Bvrafl. B crparrbr, ToJrbKo Bcraroque Ha nyrb co6crneuno
uH[y cTpuiltbHoro pa3BfiTJns.

Becrua flpr,rMeqareflrHo ro BalKHoe o6crorrerngrBo, qro 3HaruTe[bHarr qacrL

coapevenuoft ropnogo6rmarorqeft npoMbrrrrJreHHocrrr orpa6arrnaer He pyArr
(n ctpororvr cMhIcJIe 3Toro cnora), a Mr,Igepam,I3oBauHbre fiopoAbl. Becrua rroKa3a-

TeJrbrrbr B gToM orHomeHHI{ 3onoropyAHLre MecropoxAeH}rrr uana KapnuH, Koropbre
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Qaxrrauecrr (cAeJla.Jtrr)) He reoJloru, a xIltMHKH, Ha)^ilrBlroIec, orlpeAeJlflTE KSITIISH-
TpaIIIil'I TOIIKO,npICtrepcHoro 3onoT4 rr TexrroJroru, co3,4aBrrrue flporleccBr MaccoBoro
KrtrIOro Bbtrqenaqr{B alJtrfl ,.

I.Kyxc c coaBmpru*r (200\ pa3Aerrrrmr 25 rqpynnrx MecropoxAenuft ue4-
xo-nopQupoBoro cenaeficrsa no 3arracru Merpr Ha cynepruraHTEr (> l0 rramr.r) u
<<6ereMorBl> (lo 100 urtr. r); rlo 3arracaM 3oJrora - Ha rzranrrr (400-1200 r) u cy-
repflrrarrrbl (1200-2600 t). flpa eroM B Me.qHbD( cyrepruraHrzx n <6ererrlorar<>
coAepxaHl{rl MeAA He flpeBbtrtrruor 0r75%o, a B 3oJror6D( KorrrleHTpau]ru Au ne 4oc-
Trfraror'l r/r (na.u.ruarr or 0,1 r/T). ]rn Mrauru, cyfleprrrranru x <6ereuorbD Bxo-
.4rr B KoHelIH6Ie cocraBJUIIo4{e HerrpepBrBHoro pr.qa Mecropoxlertrfli, uawnraro-
UIETOC{ C 3AIIACOB MCItrI B IICPBEIE COTHI{ TbICfrII TOIIH, B CB'3I{ C qEM IPEACTABJIf,ET-
c, coMHr{TeJrbuoft uelecoo6pasnocrs Bbl4eneHr{, KpymrED( r.r cBep)alpyrurbD( Mecro-
poXAeHl[X n o6rercrnr oco6ofi naymoft npo6neurr.

B pabcrre B.A.,,{yHaena QN6), o6o6rryrsruero peyJrbrirrbr uccne4orawul soro-
ToHocHocrr{ xeJle3ilcrhD( KBaprurroB IC\[A, floxat3turo, rrro rro r.rMerory{Mcf, oueHKttn,r
[porHo3HbD( pec]?coB 3oJIoTa MHOrve x(eJre3opyrorbre MecTopoxIeH]r., AoJDKrrbr oT-
HOCLIIBCfl K B@EMa KpyIIIIhM, o.4{aKO OrpOMHhIe MaCChI Talca( pyA CO.qep)rCIT Au ue
6onee 0,05 r/t, Koropoe HeAosrymro.qlrff lrlBflerreHr.rr.

Hecuorpx Ha Bce rruroxerrHoe, nepnofi arryamnofi saAa.reft flpr,rxJrarEofi ue-
T&rHoreHI{I{ ocraercf, [porHo3 cxou.uenuft paccexmrofi Mr,rHepaJI]I3aIIfir{ He roJrbKo
Me4ro-fiop$uponoro ]r KapJMHcKoro r[rII4 Ho r,r rrpHrrq]rm{aJrbHo HoBED(.

Btopoe HarrpztBJleu[e - yBeJrruenne rrry6urrrr ilor{cKoBbD( pa6or Ntt o6ua-
pyxeHlrrl MecropoXAetfiiit, 3HatIrITeJIbHo y,(aJreHHhD( or EresHofi [oBepxgocrr,r.
CootnercrBeHHo, s(p(percrusnocrb rrolrcKoB rrprMo 3aBrrcraT or Aocrgxenufi upu-
KIIaroroff MeraJrJrorenr{u a c$epe BrrrrBJreHH, rrpr,Buar(oB HaApy,qHED( .racrefi pyAo-
o6pasyrorarx c[creM. 3a uocre.Erue roAbr rrorB]rJrr{cb y6erprrenrr"ra g*ilr, o
ToM, ItrO coBpeMeHHbIe reoTepMaJlbHble IIOJIff oTBeqaIoT 3oHzlM pa3lpy3Kll HbtrIe
xI{ByIq[x pyloo6pa3ylolqlD( cl{creu. B ocrposHrx o6craHoBKax BbrIeJreHEr raKxe
rracrKu lD( cy6rraaprrnofi pa3rpFKlr c sacrr{rrHhtr,I pyAoHar(o[neHr{eM. B pyaoo6-
pa3ylolryIx ClrCTeMax reonofl{llecKoro Ilpoltrnoro rzlKl{e BHer[Hr{e 3oHbI rroKa Ha-
AexHo He ycrarroBJleHbl, a rryorHo3rro-froHcKoBoe sHaqeHle pyEro-MarMaTlrrrecKrD(
clrcreM c KoMIUIeKCIroft uetannorerureft troKa He orleHeHo s AorDrcroE Mepe. ]flnr
o[peAeJurrorc, coorBercrByrorrFe 3aAarru upr{KJra4roft \aerauoreHr{r{.

B 1989 r. B ceplm <,{orura,4,r coBercKrD( reoJroroB) r Bauuurroncrofi
QOffIID ceccull MexqAynapo.Eroro reonoruqecroro Korrrpecca (MfK) ro r4rrr{-
qr,rrlTrrBe n IIo,q peaarugaefi arqAeMnKa B.H.CurapHosa 6ELr r{3AaH C6Oprux <pyao_
o6pasyrowre rrpoqeccbl H cl{creMbr>. flocxormcy K sroMy BpeMerrrr leonogqecrofi
cnyx6ofi CIIIA yxe 6ruru parpa6oranu orrcarenbHbre MoAemr pyaumr Mecropo-
x4erurfi, flepeA aBToptMI.r 6runr flocraBnerlbr ga/iaqr4 co3.qaur.r, moceonorwrecKrn(
u Mero.uaqecKlD( ocnoB Teoplffi pyAoreue3a glrrr [ocneAyrcqefi wr, Wag6fisarp4 B
KOMTTIIeKCHED( [ponro3uo-EotrcKoBLD( Mo,[eJUD(. 3ra sa4a.ra 6rura peueu4 c6opluuc
npI{BJIeK BH}IMaHI,re AeneraroB yrroM*ryrolt ceccwt MfK, o.uruu(o c rerregtreM Bpe-
MerIfi rIpEIrqruu{aIIbI{EIe rronoxeuus pa6omr 6ruu BecEMa orpaur{qeuHo pa3BrrrBr B

oreqecrBeHuED( r{ccneroBaHllrD(, rrro MoxHo o6tscruff6 soeAefisrBueM KoMrrJreKca
xar o6teKrnsffiD(, TaK rr cy6rercrrnmx r[arcropon.
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PyAoo6pasyro[U{e cHcreMH s Hau6oree o6rqerra cJrfrae o6reronrmot l{croqHlr-
KH pyIHOrO BerrIeCTBa2 TpaHcrroPTHpyroqux areHToB H SHeprHrr; Irynl TpallcuoprH-
poBKr4 xocurenefi pyAHoro BerrlecrBa; o6racru pa3rpy3xr{ nocurenefi E HaKolJre-
Hrr, pyAuoro BerrlecrBa; o1r,acru paccer{BaHus rpaucroprr{pyrolu,rx aren'roa (pnc.
1). Tarine crrcreMbr ro crpyxType la flpuuunrraM refictsus conocraBHMbr c MeAr4-

rIr{HcKHMr.r H Apyr}rMrE rrrflpfiuaMpr. Pyaoo6pasyrorrlue npoueccbr orrr,rcbrBa]or rvrma-
MI{I(y ilepeMeuleHl{s pyAHOro BeIIIeCTBa B TaKLIx cl4cTeMax, elo HaKoIIJIeHHe B py.(-
HhD( TeJrax H pacceuBilHr(e B flpu,nerarcIlleM rrpocTparrcTBe.

C'repeotunbr, Bo3Hr{Krrrue ilprr H3freHlrr4 )KHJrrH6D( MecropoxAeyuit, Koropble
HUIXOATTCS HaA r,rHTpy3r.rBHbIMH TeJraMr.r, fipe[ronaftUoT Cy6neprraranbHoe [onoxe-
HHe ocei pyroo6pa3yroulux cr,rcreM. O.qnaKo Ha caMoM,(ene 3To 3aBr4cHT or npn-

Polrr AaHH6D( ClrCTeM, KaK H KOHKpeTHOe Bblpzur(eHurc ilX OCHOBHru< enenlentOg. B
co6crnenno [nyroHoreHHbD( (nuyrpnunTpy3HBHhD() cucrerraax Hocr,rTeJr]r BerrlecTBa

- cutt'la pac[JraBhr, [epeMeuleHr.re Koropbx u o6oco6nenr,re pyAHbD( Macc orpeAe-
Ju{Iorc.f, MexaHI,I3MaMH Bue.(peHrrrl MzlrMar[rrecKl{x reJI H Lrx gBoJrroquu. B oKoJIo-
r{HTpy3r,rBHbD( cHcTeMElx C Xr,rJrbHbrMr{ H TilTOKBepKOBbMH MeCTOpOXAeHTTMil pe-
marcqa, ponb rrpr{HaArexr,rr $mopraau pasrrr.*rofi rpprpoAEr, MurpupyrorryrM rro.q

nosAefictsueM TerrrroBbx uoreft MulrMarlrqecKux reJr. fip crparuQoprvrurx ]r crpa-
ToH.qHbD( Mecropox,[euufi ne 6es ocuonaHrft n xaqecrBe racroqHrrKoB pyAHoro Be-

ulecrBa [pl,Iur.rMa[orc.[ ero pacce.f,HHbre KoHrIeHTpar\Hyt, uo6umlsyeMbre pa3orpe-
TbMr{ BoAaMr,r peqr,rK;rr,rHroBED( cucreM, 3Jrr{3HoHHbrMH Bo.urttrarr (srcSurnrpallur), a
TaK)r(e rrlerarvroptpuqecKrrMH BoAaMH. Bo scex TaKr{x cryrajrx ocu pygoo6prByro[ryrx
cucreM Moryr r.rMerb opHeHT[rpoBKy, 3a4aBaeuyo cnoficrBaMr{ py,uoHocHofi cpe.6r,
rrpH lrrlrpoKl{x pzl:}Ma)(Ex ilpoT.tDKeHHocT}r c[rcTeM.

Baxcro orMgrrrrb npruilrunlraJrbHbre ornr{rtr{f pyAoHocHbD( cr.rcreM, pa3BH-

Balorru.rxcfl B ocaAorrHbx roJtrrlax, Koropbre Hecyr crpanE(fopurrre H crparo]rJsrbre
py.+rbre rera (nxmoqas, v 3iIJIexr{ BKparrneHHbD( pyA). [-ux nux peruarcIrlee 3Haqe-

HIde lIMeIor MeroAbr ceAI,IMeHToJIofrrH, -nuroloro-$aqilanbHoro aHiIJIr,Ba, a raxxe
locTceAlrMeHTarlHoHHoro Jrr,rToFeHB4 cHcTeMaTr,r3rapoBaHHbre ocHoBbr KoTopofo
HeAaBHo r{3JroxeHhr O.B.-f,nacryprou (2005). Taxue MeroIEr MaJro Hcrrorrb3yrorcs
reoJloraMr{-PYEuraurI, ficxoA.f,ul}IM}I I,I3 KJIaCCHTIeCK}IX CTepeOTI{tIOB, XOT' Jr]rro-
noro-crparr,rrpa(pu.recKr,re KpHTepr{I,I H fiprr3uaK]r fr]rrbrBarorcs B rrparcr]rKe Ilpor-
Ho3Ho-rrofi cKoBbu< pa6or.

B reueruqecKrrx flocrpoeHrrn( uo.(ereft r]rAporepMalrbHbD( nrecropoxAenuft
rrpoAonxaeTcf; Ar.rcKyccus o6lrcTorrHlrKa( py,4oHocHLD( pacTBopoB ((frnor.raon), n

xoropofi HepeAKo AoMuHlrpyer oprorerrernrrecrzr.fl MoAeJr6 (<urrgasnuBarrue Qrnon-
AoB lro Karure) r.r3 r.rHTpy3HBoB H raxe H3 uaurau). B cssgfi c oTHM yl{ecrHo rrpu-
Becrlr orAeJrbubre froJroxeHu, pa6oru Jl.H.OnruannrKoBa @yaoo6pa:yoque rpo-
ueccbr H cr,rcreMbr, 1989, c.35-37).

<Mecropoxqgerurx pox.qarorc, B p$yJrbrare nsarnuogeficrnux BerrlecrB B crrcre-
Me BoAa- rropoAa- B xoAe pyaoo6pa:orcimyts.Bo.qa po.urr{T flporlecchr uetauopSNsua
H MZIfMarLIarnr4 UeraUOpQUaUa n OCa4rcOOSpasowrriltfle npoqeccbr SrrAoreHHhIe u SIBG
reHHbIe, Malrfltr{tle H KopoBble>. . .

<(Drnoursr Erpalor lpoMa,[Hyro poirb B [JriurerapurD( gH,uoreuHhD( reoJromqe-
cKI{X IIpOUeCCUlx, IltX 3HaqeH[e AZIIeKO eIIIe He OrIeHeHO. @mOUEr I{MerOT pa3Hble
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nporlcxoxEeHr{e [I flepBol{cTorlrr}rKl{. Onn uenmon o6rmx se}ffiofi KopBr, ee cJroeB r.r

3oH... Moryr 6rrrr nrrreneubl rlo 4pafi-uefi Mepe qerbrpe DraBHbD( reHerr.rrrecKr{x
mna Sruora4oB, 3zMerHo npeo6pasyorqEx ronrqu ilepBHrrHED( ropHbD( [opo.q 3eM-
nofi KopEr: r{HTpareJurypuqecKue, MeraMopQusrr,ra r.r AuareHe3a, peqr{KJrr.mrEre
oKeaHIi[qecKI,Ie, [ocTMarMaTI{lIecKI,Ie. K nma Morfr 6frrr,qo6asreHbl I{ MeTeopHble
(uonepxnoctrrre) ao4pr, rucrrrBHo 4eficrnyrorgae B qpeAeJrax rrepB6D( 5-8 ror seN,r-

nofi roprr. Macrrra6u Aerrellhrrocrrr Bcex rrlttoB BoI I{ rrD( 3HaqeHHe B reoJlorfirlecKlD(
qpoqeccax BecBMa pa3JrlrrlHbr upn o6qefi, 3aqacryro KoxBeprerrfiroft cxoxecrrr pe-
gyJrrTaroB nos4efictrrx H Bo3Hr{Karoutrrx HoBoo6pasonalrufi >>. . .

<MaruarvrqecKl{e (uomrraanrrarnrecrore) Orno}r.5l, Tar( xe Kar( u npoAyrcrrr rD(

AerrenBHocrlr, JIoKaflBHo pacqpocrparreHbr rrupoKo. C runru cBff3{rHo o6pasonaune
pa3JMrtrGD( rpFIrI gHAoreIrHbD( Mecropox,qenufi. Oluaro uacurra6rr rD( AeflTeJrb-
HOCTH OTIIOCI{TeJIBHO HeBeJIrrKr,r }I 3HaqI{TeJrbHO OrpaHrueHbl B [pOCTparrCTBe IIO
cpaBHeHHIo c AeflTeJIEHocrEIo Qrnor,rgon r,rHoro flpor{cxox4eHr{fl. Cp"ron [ocJre4rra( B

nepB)4o oqqpeltb BblleJlflIcrtcf, IffilpareilJlypl{qeclorc ornormr pr oco6eruro Qruoupr, oG
pa3yrofiprffi n cnmu c rynprcy:rrogeft BoA oKeaut+recrcoro ilpor{cxoxAeHr,rs.

<Heroropue rpyrrrrEr crparu0opMtrD( cytrOu,urrx MecropoxAeHzfi sog-
HIlKaIor qpll AHareHBe B peyJrErate uo6znv3a\au Merarr,JroB cr,rHceAr{MeHTarl}r-
oHHBIMI,I nOpOBBIMI,I BOAaMH, a TaKXe 3iXOpOHeHHbrMlI penr{KTOBbTMI{ BOAUtMr,r,

KoropHe B gBauopHToBhD( cpeAax uo6umrsyror MeraJurbr r{ Hs gBarrop}rroB.
B c6ope E I,I3BJIeqeHI{I{ Moryr flacrBoBarb raxxe r{ rpyHToBBre (uereopxue) no-
Abr rrnacronofi qupryrcrluu>.

K erml KoHIIeIrryaJIbIrbrM rIoJIoxeHr[rM TpyIHo qro-rm6o go6anzrr, r(poMe
floxeJlzlHrlrl ID( Mtu(cl,IMarrbHoro yssra B MeTaJlJroreHr{lrecKrD( [ocTpoeHr{D(.

Cy6ruaprrurzuI KoEBeICTLTBITo-peruKJrHHroBirf, MoAeJrB tuo6ilrnlsaurrr.r, KoHrIeH-
lptrpoBauzs Ir (ocrarollHoro paccer{Bamfis>> ptAa pyroo6pasyroraor gneMerrroB c
TeqeHI{eM BpeMeHIr craJla ocnonofi flocrpoeHr{ff cxeu uo6anrfloro MerarlJroreHe34
.mo nau6onee floJrrro orpalrerro B HeAaBHTD( o6o6qarorryrx pa6omx A.fl.Jlucuqrma
u A.M. Carane Btlua; O.T. Copoxrrru4 B.H. Crapocruuq H. O. Copox rla*a; E.II.Ay-
6ti,u*ma u C.A.Ymaxora. Ynorr,trrytue uy6rurraqr,u.r, ocHoBarrHbre Ha peyJrbrara(
uccne4onaruui KaI( caMrD( zlBToIloB, Tar( H MHofl{x Apynrx reoJloroB, rIMpoKo }rc-
rIoJIE3oBzlHBI B cneAyloqxrr( HrDKe SopuynryosKa( rro6aJ6nrx o6rqeueralrJroregr{-
qecKID( uocneAcrHrfi Mr{rpaqmr BeqecrBa n cy6naapruuux KoHBercrrrBHo-peryr-
KII}IMOBLD( C}ICTEMa)(.

Hau6onee c)ryuecrBenrlblMu rrpeAcftrnrrtrorct cne4/rorryre 6asoarre rloJroxeulrf:
l. 3somoq[, uarrrnfinoro Bel[ecrBa aa 4 rr,rrpg. Jrer relcoHr{lrecKoro pa3B}r-

urr 3eurm o6yuoueHa lrrITeIrcIrBHbIMH KoHBeKfl{BrrbIM}I IroroKaMr{ c flepeMerflu-
BaHreM ilcxol[roro MaTeptraJl4 cTaBrtrero B r{Tore orHocr{TeJrbrro o4ropoArrbnt{ Lr B
IIeJIOM o6e,ryemtrru rloAaBJrrlolryril{ 6oJrsrroorc:tsorrr py4oo6pa3yrouD( 3JleMerrroB,
rrcKrrloqa.fl ocrarorlubre KoIrIIeHTpaq]rE xpoMa, T.e. xpoMr{roB. Cne4crruena c[D( npo-
IIeccoB C9r4'rwrcfi, He mJIBKo o6eroremre Marrnftrcro BeqecrBa 6oruuurcraoM pyAo-
o6pasyolaor oJIeMeIrroB [p]I orcyrcrBrrr,r rD( JroKarrbHbD( cxoruerunl, Ho r{ qparcp-
qecKlr floJtrraf, ero o6esBoxeHlrocrb - coAepxilHl{f, BoIEI He IlpeBT,nralor 0,05o/o.

2. Ilepnoe [oJroxeutre lrcK]rroqrrcT Bocn{oxuocrr cyrqecrBomril{, MarmdtrsD(
Qmorarnr troroKoB, BtIHocryD( MerrlJrJrbr s o6racrr,r pearrrno ua6ruo4aeuoro py-
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AOrraKonneHI,Is. yKa3aHHbre Bbrrtre aBTopbr Nrs oo'bflcmeHlrJr [poqeccoB py.rloreHBa
Irpr{HI{MtuoT MoAeJrb cTyleHqaToro KoHrIeHTpHpoBaHH, pyAHoro BelIecTBa B 3eM-

Hofi Kope - HaqarrbHbre cra,UHlr raKHx rrpoqeccoB npuxoAsrc, Ha oopMr.rpoBaHHe
6asarrrosoro cno.s a puQroesm 3oH€x oKeaua (oreanoe).

3. Cy6naapr.rHHbre rurAporepMaJrlHbre (reorepuamnue) cucreMbr, Kaprr,rpye-
MbIe tlo 3oHaM I,IcreqeH[r BocxoAf,rrl[x rroroKoB, BhrBoArr 6oree 30oZ gu.uoreHHoro

TerrJra 3eunn npr{ HHTeHcrrBHocrI{ soAoo6NreH a 23 00 xu3/roA.
4. B xouneKTr4BHo-peqrrKJILIHroBbx cr{creMax ocyrqecrBJrf,ercfl TenJro- u Mac-

coo6naen n mo6arrnhD( Macrtrra6ax. flpu 3ToM ToJrbKo qacrb Murp[pyrorq]rx gne-

MeHToB cBr3brBaerc.,r n nonoo6pa:oBaHuq B r,r3MeHeHHbx fiopo.qax H pyAHbrx reJrax,
a ocrulnrHbre BbrBo.qf,Tc, TaK Ha3hrBaeMbrMr.r rrJrroMzDKaMu ($areaauz) n oxeanuve-
cKlre BoAhr. BcreAcrsue qero rar HJrr{ r{Haqe AonxHbr rrpoucxo4rrb r.BMeHeHfiA co-
craBa oKeanuqecKlrx BoA, B Koropble BblHoc.flTc.fi KpeMH$eM, Karbql,Ifi, uaruaft, ua-
tpufi n xastuir, qacrl{rrHo, KaK xoporuo rrcBecrHo, HaKarlJr}rBalorql,recfl B 3BarIopI,ITa(
oKptMHHo-KoHTr4HeHTaJrbHbD( 6accefi sor.

5. Pernaroqall ponb n cynrtpu4oo6pasonanvu Ha AHe oKeaua orBoAr.rrcs cepo-
Bo,uopoAy, Qoprr,rnpyrorqeMycfi He roJrbro 3a crrer uanruftsofr cepbr, Ho H 3a crrer
cyns$atoe uopcrofi BoAbr (rnannrru o6paaou), BoccraHaBruBaeMbx flpfl peaKqr.rD(

c MeruuroM, xoroprui reHeplrpyercff trp]r rr4Apararluu oxeaHcKofi ropu.
6. Illupoxar raMMa py4oo6pasyroulD( MerarrJroB, BbrBo.uiluhx Ha oKeaur,rqecxoe

.G{O, B errle He r,BBecTrrLD( npofloprlr{Jrx pac[pe.{eirfleTcfl MexIy rracTKaMr,r pyAoHa-
Kolueur,rrl Ha BbD(oAiIx r{croiIHHKoB, soHzrM}r nx nepuQepura (rraeraruroHocHbre
(opeoflrubleD oKeaHr,rqecKue oca4xu), a raxxe (Ha,(pyAHhrMr,r> BoAaMH (rvreranno-

HocHbre Qarenu HaA r4crorrur.rrtlMu, Mlrrpzpyrotrpre B flpr,rloHrrlD( Bo.qax c HeH3-

BecrrrbrMu noKa 3aroHoMepHocrqtfl4). .{ocraro.*ro oqeBu,ura Bo3MoxHocrb BbrBeAe-

Hvte,:tr:r4x (farenon Ha $ranru 6acceftHos (oco6euuo B 3oHzrx paccerHHoro crrpe.um-
ra) c rwr-patg,tefi H ocCIKAeHr{eM tro Mo,[erur arrBeJrJrr.rHra n upra6pexuo-uopcrcm o6-

crzuroBKax.

7. Ha craruu cy6uapuunoro puQroo6paaonaHu.r, 4poMe MaccrrBHbD( KoJTrre-

AaHHbD( py.q, Bo3Hr,rKalor 3oHbr pa3Hoo6pa:uoro KorrqeHTpr4poBartr4fi py4roro Berrie-

cTB4 KOTOpOe npfi TeKTOHO-MaIrMaTr,FreCK[X npOUeCCUIx Ha KOHTr{HeHTUI]rbHbD( OK-

palrHax BoBreKasrcr B [ocne,rryroq]re upoueccu o6orauleHn, KopoBoro Marepl,rtul4
a raKxe BbIHoca H HiucorrJreHus. rrpr co6crseHHo KoHTI{HeHftrrrbHbD( (xoponrx) py-

4oo6pasyrofltrD( [poueccax. .I[.rr HID( Turrore AorrycKaercc (bffou.uoo6ecne.reHue cr{c-

TeM 3a cqer BoAoHacbqeHHbD( ouoxesuft KaK no src(punrrpaquoruofi MoAeitrr,
TaK r{ rro (KoHTEHeHTaJTIHBIM)) Bapl{alrraM KoHBeKTHBHo-peW{KJrr,rHrosoft MoAeJrlr.

IrlsroxeHHoe BoBce He EcqepnBrBaer Bo3MoxHbre Bapllzurrbr Mrfpaurfi r,r Mo-

6wrzrsallur';r pyAnoro BerqecrB4 r.BHaqaJrbHo fiocrynarcuero tLZ KoHBeICTHBHo-

perflffffitrrroBLD( cr,rcreM. llpeacraniuercg, rrro rrMelffio raKue cr.rcreMbr Bbrcrylr:uo[
Kzu( (poAoHarriurHullbr) nepBllqHbD( cKorureunfi ugornx gJIeMeHToB B oca,qoa[Ibx
ToJtrrlix KoHTr{HenraJrbrrbx cKJroHoB u IuenrSon. CooreercrBerruo, Bcne.ucrBl,re qpo-
rleccoB 3KcTpaKrIr,M, [epeMerqeHHr, Hzu(orDrerJvrt fi paccer4Barufl py4loro BeIqecTBa

noA eosAeficTBr,reM cy6ruraplltrulbn< KoHBercTrrBHo-peqr{KJrr{rrfoBbD( cr{cTeM fipoucxo-

.u.IT HarrzuDHoe KorrrleHTpr{poBaHHe pc,Ia MeraruroB B lropo.[ax, rracrByrorryD( B

qpruiluluarrbHo r{HbDL Kar( qpaBuno, 6oree rro3.ulD( lrpoqeccix pyAoreuea.
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Bnomre BeporrHo BoBreqeHue BeruecrBa (rJrroMarefi>), [nraeMLD( (Kypunb-
rrIHKiMr,I), B BocxoAflIqlre ttororLr MopcKux BoA tto MoAenH a[BeJrlI,IHra. .{ouycra-
ETC.f, IIOCTYIIJICHI{E PYAHOTO BEIIICCTBA HE TOJIbKO B ,{OIIHbIE MCTAJINOHOCHLIE OTJIO-

xeHur, Ho lI B KpaeBble qacru Qopr"rrpyoqr4xc, rcap6onau*rx marQopM, BKJrro-
rrarl 3oHhI pIEQoo6pasoBanfie, H ur.IaHoBbD( Bo,qopocneBlrx MaroB. Cooraercrnyro-
rulle peaKIIHI,I ocaxAeHlls py4roro BerrlecrBa o6ecnewrBaror ero HarruurbHoe KoH-

ueHTprrpoBanue (nepnarrryro py.qoHocrrocrr), veu co3Aarorc, r4cxoAHbre rrpeAno-
cbrrIKH Am QopuupoBaH[.s pyl B KoHTHHeHTEIJTbHETX ycnoBHrD( no srcQulbrpaqu-
oHuoft, flJryroHoreuuofi pequrcmanronofi r.r Msrruop([orenuo-rugporepMaJrbHbru
MO.{ensM.

B pa6ote .f .M.KracmxoBa H B.H.II{erovxuHa <f n4poreHHoe pyAoo6pa3oBa-
une> (2000) wrt psAa crparrltpopnrurx r crparor,r.[Hbx MecropoxAeuufi Bcecro-
poHHe paccMoTpeHbl MexarrH3Mbr 3KclpaKrlttkr paccefrHHoro py.ryroro BerqecTBa, ero
flepeHoca rI orJIoxeHI{, IIoA sosAeficrBaeira excQunrrpaq}IonHbD( [oroKoB Mexrro-
poBbD( (ocraro.+mx) u ermsuoHHhD( no.4. ,{nuxeure raKr.D( BoA cBq3brBaercs c
KoMuJleKcorrt (pamopoB: y[noTHeHr.reM oca.Uxon (rorunarru3aq]rr), AzlBJreHHeM Bbr-
Henexarrlux roJtrrl, piBHocrblo [be3oMerpr,FrecKr{x ypoauefi u 4p.

CWwt [poAyKroB IlrryroHoreHHbx p]Aoo6pa:yrorqD( c]rcreM oco6oe BHrrMa-
HLre uprrBJreKulroT MecTopoxAeHr.rs B paccJroeHHbD( r{Elpy3r,rBa,\ r,r B fiepByro oqepe,&
MecropoxAemar HopurncKoro parlon4 o6naAarouuae yrrlrralrbHbrMu 3arracaMu [na-
TLIHoHocHLD( MerEo-HI{KeJIeBbD( pyA. IIItrpoKo H3BecrHrui uccreAoBareJrb arr{x Me-
cropo44enufi A.Hartgperr n *ronorpa(pru Q003) roKur3zur, rrro B raxoro poAa crac-

TeMax Bo3HlrKaIoT HecMecLIMbIe cyrnsu,4ro-cllJll4KaTrrble xr,I4(ocTI4, KOTOpbIe trptl
ABIDKeHI{I,I pa3,ueJufiorcs B rpalr{'raquoHHoM rrorre ro,rl sosAefigrBl,IeM co6crBeggo
il.I,qpo.wlHutMlrtlecKl{x (parropon. 3Ha.urernno paubrue A.fI.JLoraqeB qpoAeMoHc-
TpllpoBan 3aBI,IcI,rMocrb pacrrpeAenerar cynr$u4rbD( Macc s TailraxcxoM r,rurpy3r.rBe
or l.rsueneruafi rrnoua,qefi ero floflepewrrx ceqenrrfi.

B csmla c oTLIM [peAcraBJrfler ]IHTepec pacrrpeAeneHr{e rrJrarr{Hor,rAoB n o.urofi
r{3 poccbrrrefi Koprxrr, r{3yrreHHoe B.H.K1,ropn{HLM Qmc. 2). flpogyxrrnHocrb
poccbml{, BbIpEDKeHHzIf; a rr.rHefiHrx 3arracax, o6napyxuraer 3aBacuMocrb or rre-
peII4AoB MoIqIocrLI [JIar]IHoHocHoro flnacr4 xoropufi Bo BpeMs Soprvrnponanna
ilpe.[craBJrf,Jr co6oro Bo.ulo-uopo.ryryro cMecb, Hecyrr[yrc rrJrar[rHoHlFr, Korophre
Har(ulIrJrLIB{uIr{cb rroA uosAeficrBfieM rpaBr{TarlrroHHoro $arropa flppr rBMeHeHr.rH

PI,qpO[.IHUMIirrIeCKLIx xapal<TepucTHK IOTOKa.
A.IrI.KpueuoB c coaBropzMr.r (2002) froKEr3€rrrlr, qro MacclrBubre cyJrb$ra4Hue

pylrr Tarnaxcxoro r.rHTpysr.rna (Ttr{FI) qpe.ucraBiurror co6ofi rpoAyrm c;lrwrmtra
cyrnQuarrx (<xaneJlb) (vepes flpoMexyrortrrbre <<osotal6D)) r.r HaKarrJruBarorc.fl B

[pIuoHHED( rrasr{x Hlrrpy3r{Ba npH fiepexr,rMax ero Mor(Hocrr{ ua ueperur6ax peJc-
e(fa ero ocnoBaHr.r, (pucyruu 3 u 4).3osa nau6oJrbruero cynr0uaonaxorureHnrr
Trroregr K ceBepHoMy cKJror{y [oflepeqHoro Bbrcrytla naneogoficKoro ocHoBau:as. -
flscuHcru,Ifi BzIJI, Koroprnl uoxer paccMa'rpt4Barbcfl B KarrecrBe cnoeo6pasxoro
fio,unopa (<nrrorr.ruu>). HopunrcKr,re r.ruTpy3r{Bbr, pacfloJrararctwec ,3a ro>rHbru
cKJroHoM rro,4{.flT}rr, Hecyl[fie [per{MyrqecrBeHHo BrgarrneHHbre py4Er, aBTop cKJro-
HeH paccMarpl{Bart KaI( flpoAoJDl(eHr,re K rcry Tannar<croro r,rHTpy3r,rB4 orAeJIeHHoe
or flocneAHero 9po3I{oHHhM oKHoM mrpunoft oKoJro 10 ma. flpu srou Aonyrrlexr{r,r
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([epBI{tIHarI> AJrI{Ha Tanrnarcxo-Hopnnrcroro }rrrrpy3lrBa .qoJDKHa cocr:rBJUrrb He

MeHee 60-70 KM, rrro coflocraBaMo c flporsxeHrrocrbro pyAoHocrrbD( .racrefi Beru-
xoft.{ariru.

fiy uparv'Qmg{ponarrrsD( }r crparor{ErBD( Mecropoxaeluui rperrrED( Mera]r-
rroB B pabote .{x.Herncoua Q002) no KanaAcroru Kop4umeparu AeMoHcrp4pyercs,
cyqecrBoBaur{e narepirJrbnrx (c 3afia4a ua nocrox) prAos MecropoxAet*frt: VHMS
-+ SEDEX -+ MVT rpr,r HtlJrr,FrrM o6uprx BpeMeurrbD( r,rrrrepBrrrron rar (popmryona-
ruu (pucynxu 5 u 6). O6ourosaHubre rro KoMrrJreKcy AzrrrrrED( rrpocrpaHcrBeHHo-
reHerrqecKl,Ie cBf,3r{ paccMarpr,rBaeMbx MecropoxAerurfi o6r.f,cHtrorc{,@ylr, Bo3-

Moxrrhrr\,rr MoAeJUrMlr pyAorerrea flepraa rlt HrD( AorrycKaer cyrqecrBoBarme sgfBefi
KOTTBeKIIIBHO-perUrKJrHrrOBbD( CrrCTeM C BOCXO)KIeHIToM pyAOHOCrrbD( paCTEOpOB B

orrroxeHlls fleprrqparonurx 6acceitroB rro [oJron{M paiuroMru r{Jrr{ ilo Brrcororrpo-
HLtrIaeMbIM roprrcolrraM o6nouoqrrrm flopoA. Btopaa MoAeJrb (arc$nrnrpaqnonnal)
r{cxo.urr I,I3 Bo3MoxHocrr.r BbrcBo6ox,qeras ra socxoAflqeft rvflrrpaurr $mouaor upu
ycal6e (<rorrmarcrnsargfi>) uopoa 6acceftra. flprnrrnre nropoft MoAe.rur rpe6yet
o6rscuelu, fipo?Icxox.qenr,L py.Igoro BerrlecrB4 Hurxo.u{Bmeroc.q B orJroxeurrrD( Ao
Haqara exctpnrnrparg{onnoft uo6u.rur3ar[M. flpeacrannrercx nara6onee BeporrHLrM
orrreceHr.Ie HarraJrbrrbD( KoHrlerlp€uufi rugramoB K qpoqeccilM rD( BLrHoca cy6rvra-
pmffsn/fl.I I[IApoTepMaIIBHBIMLI rUIIOMtDKaMr,r na snarrU KOJrrreAaHoHocHbD( pusron -
Bo BuerrrHlre tlacrlr uepllI5parouHBD( nporra6on rto MoAemr arrBeJrlruHra

3.JI.lIIxomHI{KoB c coaBropaMu (2004) Ha p.uIe rrpuMepoB roKa3aiur, rrro B

IryrarroBbD( Mara( HrrrerrcrrBHo HarcurJlr,IBagtcfl 3oJroro, trro orpuDr€erc, s ero 6rlo-
rrropSusrrre. Cpem o6cranorox, nau6onee 6raronpurrrrx Arf, HaqaJrHoro Hztr(orr-

neHLL paccerunbD( rouqeutpargrfi 3orrorq O.P.JIrxr (2001) Bbrrenfier arrBeJrm{H-

roBble 3oH6I tloBLlrtreuxofi 6zoupo,qncruBHocrrr. }flnr lrccJreAoBareneM AorrycKa-
ercr rrepeHoc 3onora n r[opue xJrop-]roHoB c rrocneAyror4ru o6paaoBaur{eM Mef,arr-

nooprauffiecKrD( coemxeruul. Ylrecrso BcrroMrllrrb Manor.BBecrrrble pa6oru
P.A.Auocona ($fl{f?I,[), rorcpouy yAallocb rorryrtrrrb yrflrrcaJrrrsre 0ororpaOru
3aMeqeHus 3onoroM pa3JrHrrHED( rrroncpo$occtrJfiit, cKopee Bcero BxororBIrIrD( r 6uo-
Ty r[,IaHoBbD( MaroB.

3a uocne.ulee Aectrr{Jlerrre Ha ceBepo-3illlaAe [poBrrr{qura CrrsyaHr s Kflrae
B oc4AorrrrED( ToJqax cpe.EFrerG-[o3AHero rpilaca 6rrma orrqpBrrLr r{ AeraJILHo
I8)^IEIIbI MHOTOqIICJIEHIIHC MCCTOPOXAEHH'I 3ONOTA, PYAEI KOTOPbD( O6IAAATOI

BceMr{ rIpH3HarGMI,I cilHreHerr,frtrroro Hal(o[Ireur4g. c qacrfiqHoft nocne.4yorqefi
peuo6unrsaquefi ra flepeorJroxeH]reM noA sosAeftcrBlreM co6crneuuo rerTorr]rqe-
cKrD( rrpoqeccoB.

C.Iy c coaBTop:rMr{ Q002) [orraraer, qro ern MecropoxAeruas 6lurgr<ra K Tar(

Ha3brBireMoMy KapJIlIHcKoMy rrfiry. floxasauo, .rro cra6o ruerarrropQu3oB{rurlle
ryp6u4anrhre pyAoBMeruaroq{e roflryr cocrof,T rr3 prrrMrurro flepecnauBaroryrxc,
fi3BecrKoBbD( flecqaHuKoB, aprrlJrJlrrroB lr aireBpoJMToB. Fyl+ra, M[HepzIJm3arIu.rI

KOHTpOJMpyeTCf, traqKaMfi, OTJII{IIEUOI4II\,II{C, BEICOKEM COAepxaH}IeM opraHOreHHO-

ro BeqecrBa H pa3Br{TrreM .ryrarenerr+recKoro ru{pma- flnamo- n ruursoo6pa3Hbre
pyrere 3aJlextr [oAtIurIeHhI crpamSmar&rtt Lr qpocnexrBulrorc, rlo rrpocrl{ptlHrrlo
Ha corurr MerpoB. PacnpeAereurre rurpl{Ta B pflAe cJrfraeB flo.I1qmrf,ercfl rpa.uar{rr-

omrofi cJrol{crocrr,r. Co6otseuuo currrelrerl,MHbre pyA6r xaparffeprlayroroff ToHKrrM
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trepecnar{BaH}reM cyJEor{AoB (urpm, apceHoflnpur, pezurbrap, crraonar) c o6nou-
KIIMI'I KBapII4 KBapql,rroB I,t cKorrlreHvrsrMr4 rpa$uta. B soHax ae$oprvrauufi ycranon-
JIeHbI rlepexoALr 9TI{x pyA B TOHKOrrpo)ra{JrKoBbre r,r rtrToKBepKoBbre c pocroM co-
gepxamlfi 3oJlora. C.Iy u ero KoJrneru o[peAeJrrror o6cranosrcy ocaAKogar(orrJre-
HUa fi flepBr,rrrHoro pyAoornoxerrHr KaK orBerrarcuyro [oABoAHOMy (Cy6uapunuo_
n'ry) xouycy BbIHoca B 3aro/roBou nporur6e IrHTeHcr{BHoro oca.[KoHar(orureH]r, IIp,
3ToM [OCTyIrneHI{e pyAHOro BelqecrBa cBr3brBaerc-ff c AerreJrbHocrbro KoHBeKfr.rB-
HO-peIIIIIK}IIIHTOBbD( ClIcTeM, pa3rppKa KOTOpLD( HOCrIT npeprmuCmui XapZU(Tep
BcneAcrBlle [ePelqpErr\Lfl BbIBo,UIBD( KaHanoB grlr,r3oAlilIecxoft ra^BI{HEo[ ce.qltrleu-
raquefi.

Mecropoxq4emns,'rt4rra Kapruur, pqu{KzrrrbHo H3MeHlrBrr,re crpyrcrypy u ;yaac-
ura6u sonoro4o6hrm Ha lOro-3anaue CIIIA, HecMorp, Ha AoJrrr{e ro,uFr eKcrrrya_
TaIIHH w o6wtr,te rry6mlxaqufi, ocratotca B rIeHTpe BrrrrMalru.ff reHerrlrrecKrrx rro-
ctpoeuufi. I'IHtepec oreqecrBeuHrD( MertrrrroreHr{croB K }Tr{M MecTopo4Ae1w6y-
rlocrorHHo rloBbrrraerc, B cBflgtl c orcyrcrBueM Ha repprrrop]il Poccuu o6rerros-
asafloroB. nrilc AJUI o.UrOrO MeCTOpOXA)Hyf- - BOpOrOto""Koro B Aysp6a,xorcrou
pafioue Ypana I,IMerorcs ,qocraroqHbre Aora3areJrbcrBa rrpuHaArexHocr11 K r(ap-
JrlrHcKoMy rlf,itry.Cronaennc rouKo.UrcnepcHoro 3oJrora a xap6onarnhD( ToJ11uzx
Ipyflfi perrroHoB Poccun noxa o6r.scurllorcfl AocrarorlHo [porr{BoperMBBIMH re-
HerrFrecKr{M}r Mo.qeJUMI{, He flpr{BneKaro[u{Mtr IIoEcKoBoro BHI,rMaHr{tr.

I(ar cneryer Hs odo6uenufl.qalilsx MHoruD( aMeprrKarrcrca( r{ccJreAoBarrercfi Mecro'
Poxuesnfi KapJrlrHcKoro rr.rna, pyroBMeqarc4,re xap6oHarrrbre roJr@{ c([opuupo-
BamIcE B MeJIKoBoArhx uilcrrx 6accein4Haxo4lBueroc, na Qnaru'e 3oH paccerrrHoro
crrperumra- Sgour,rerqarolryre orJloxeuv!5,, cnararoru,re rap6olrarHyro unarQopnry,
HachtrqerrBr ocrarKaMr{ 6noru (puc. 7).

flo,qamru o.flyna (1992),fl.onrc6o u @.XoQcrpn (2003) B cr4rDlpe-AeBoue
3arra,ura, o{prMHa cesepo-AueprrKaucKofi rularQopurr pasBr{Banacr B pexr,rMe
paccerHHoro c[pe4'IHra. OcegHe racrr{ Tulrrrx 3oH MapKupoBilrrbr ust1g,Ifiiufrvrfi 6a-
3TIJIbTOB. B AESOUCKTX OTJIOXEEHD(, IPI,IJIETAIOI4{X K OC'M TPOTOB, I{ HA YA3STS51KIH
or HID( rBBecrHbI cI,IEreHerI,rIHBre cKoflJlelrrrf, crpamlpoprraHlD( KoJrlreAarrgo-rroJg-
MeraruIHrIecKI'D( pyA, flporrD(elrHble 3orrbr uocnofinofi BrpilrrJreuHocrrr 3onorogoc-
Horo mrpl{Ta I{ ApyEre trpoffBJleHl{f, pymofi MIrHepamBEuIr&r, cBf,3brBaeMofi c Aex-
TeJIbEOCTbIO,UeBOHCKID( (K)fpI{IIbr4rKOB>, KOTOphre MorJII{ IlocrzlBJlf;Tb pyAHoe Be-
IqecTBo a B 3oHhr pla$oreruroro rap6onarouiu(orureHr{f,. 3il{ o$pasoranur
Il.3ruc6o r A.Xo0crpa paccMalpr,rBaror KaK poAoHaqarmuBre AJrr uecropoxq4errfi
rzna Kaprmu (<nepnoucrorlHlrKlD) pyrgoro BerqecrBa). Ynouxryrrnra EccJreAoBa-
TeJrfiMr{ a QopuupoBaHr{rr MecropoxAemi Texga Kaprmn B*r/{eJrsercff uo rEari-
nefi rrlepe rulTb errlrloB, qerblpe tr3 KoropBD( uo cnoefi cyrr{ perexepaqraoru."relcu.
m6runry).,{erap6onarusarryx pyAonocuhD( rap6onarnrm roJq cBs3ErBaercfl c
srcQzrmrpaqrolrHblMlr qpoqeccaMr,r - Mrlrpiufiefi noA Hs 6accefrHa orrroc[rreJrLHo
rny6ororo4uoro oc4BoHiu(olrJleHlrt, a rarore orxarl{eM [opoBED( cerorluerrroreH-
HbD( BoA upu r[opwrpoBarrur HamrmoB.
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flpoueccrt py.uoHaKo nneHLIc
Ha6lrcaaerusre H Bo3MoxHbte o6crauoexu nporBJleHh,

Ha oT,iIeJrbHbrx MecTopox.ueHHfl x

D3 
- 

Kon'lenaHHo-
noJrr,rMeTaJlJr[qecKHe pyA,5r c 6apu-
TOM; O6I[HpHble 3OHbl 3onoroHoc-
HOrO ru,rpr,rra; 3e6pa-.uonoMl,Irbl c

Pb-Zn M HHepaJI[3aIlueI; ruareHe3
C qACTI{TIHOfi NCPCKPHCT€UIJII,I3AIIUEil

pyn

X

C1 
- 

Me'mMoporcM norPYxeHI{, c

nepeKpr.rcranJrr.Bauuefi I,I pereHepa-
qr.refi , Bru[o,ra, oopM I,IpoBaHHe

pyAHbIx rpoxlrnKoB Ll )'(wJr

X X X x

J3 
- 

BHeApeHlIe AHopr{ToB c o6pa-
3oBaHr.reM pereHepaufiol{HElx (?)

3OJIOTOHOCHbIX fl ONI4METZIJUII{qE-

CKI,IX XI4JI

X X X X

K 
- 

cla6uE MarMarr,r3M, npoflElle-
HH' paccerrHHoft Me.[Hofi MHHepa-

JIH3AUI{I,I

x X

P - npocaloqHbre 6pexqxlr, Ae-
xap6onarnsauur, pyAbr co6crBeHHo

Kapruncxoro rurra
X X X X x x

Ta6nrqa
flocreAoeareJr b HocrL rpoqeccoB pyAoo6pa3o BaHHs. Ha Mecropox.qe HHsx rpeHAa KapluH

(no P.Emsbo, A.Hofstra)

?rur nocrpoeHurr [o.urBepxAzuorcs rrpfi colocraBJIeHI,IrI pa3MelueHlu Mecropo-

XAerrrfl; THIIa KapnilH c pa3MeUeHHeM 3onorocepe6pmrrx MecropoxAenvir, cBfl-

3aHHbD( C myMs [epr{oAaM}I MonoAoro ByJtrffI}Io-ffryroHlBMa (puc. 8). Cne.ryer o6pa-

Tr4Tb BHr.rMatHr,re Ha ro o6crorrerncrBo, rITo B prAe cJrrraeB TpeHIbI Au-Ag Mecropo-
xAeHHfi (npolonxaror> TpeHAbr Mecropox.ueHr,rfi KapJILIHcKoro rvfita vnu (3aMe-

rqaror) nx. OruoAa cneAyer Bo3Moxcrocrb BITBeAeHLIJI B g[I{TepMaJIBHEIe Au-Ag ue-
cropoxAeHr.r, pyEroro Bel[ecrBa r,I3 (KapJrr{HcKIDo) MerillrloHocHhD( Toflq. Me.I[to-

flopsspoBEre MecropoxAeHr.rrr sroro pen4oHa cKopee Bcero rlpeAcraBJu[or co5ofi uau-

6olee ilry6r+trGre qagru pyEro-MarMar[qecKrD( czcreM, BcIq)hrEIe coBpeMeHHBIM

3po3EOHrrbIM Cpe3OM.

Heroxemroe rpKo rro4rBepxAaer ,4aBHee BhrcKa3blBaHr{e A.IrI.TyrapI,IHoBzI o

TOM, rrTO B KaqecTBe HCTOttrrlIKoB pyAHofo BeIrIecTBa cneAysT paccMaTpHBarb ero
ruo6yro ocraHoBKy B rgyroBopore reoJromqecKoft MarepLI[ fiepeA HaqaJIoM HoBbD(

crary4it HaxorIJIeHI,rff il pacceuBanus..

B saJcrtroqeHl{e cireAyer orMerr.ITL, qro coBpeMeHHar MeraflrloreHfis (B uep-

Byro oqepeAb, [p[rK]ra.[Hax) n cnoeu pa3Bt4Tttrr rlo.{ouna K ToMy py6exy HaKoIrJIe-

nux (famon, roroprd rpe6yer uoJrfreHu.f, HenporlrBopeql,IBbD( I4 Bocilpou3Bolu.{-

Mbrx BbrBoAoB r,r uocrpoeHufi, .rro HeBo3MoxHo 6eg cos.qaHllfl (Mera[roreHl,IqecKo-

ro KoAeKca), [pr{MepaMH KOTOpOTO flBJTTIOTC' yxe CyIIIeCTByIOIIIpIe OTeqecTBeHHbIe

crparurpaQu.recKrfi H flerporpa$uuecxuft KoAeKcbI.
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MOTTIHOCTb, yOrOa. eA.); t - MOUIHoCTb Tarsaxcxoro I,lHTpy3lrBa.
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Puc. 5. Cxeua p6MerrreHlur MecropoxAeH ult Clu, Zn, Pb s KanaacxlD( Kop,urutrepax.

flo J.Nelson (2002) c yrpoueHr.rrrMu: I - cusrypuflcr<o-AenoHcKr.Ie orJloxeHrul nepnlgaroHHoro 6ac-

celma 2 - AesoHcxflfi xap6ouar*lfi Qporr uoA 6olee nroao,uDurafi orJroxeHI4rMH; 3 - reBoHcxo-

MI,ICCUCIIrICKI'IC BYJIKAHOTEHHbIE, OCAJIOqHO-BYJIKAHOTEHHbIC }' OCAIOqHbIC TOJIUIE OCTPONOAIATUOfi

accoqfiaUyy; 4 - pa:.nou Turruua; 5 - IesoHcro-Mr{cc}Icl{[cKl,Ie MecropoxAeH],Irl KoJIqeIaHHoro ce-

rraeficrBa: a-ByJrxauorcsHoilaccoquauura(VHMS)6-socaAoqHblxrollluax(SEDEX);6-cevrn-
rloBo-ugHl(oBbre MecropoxreturMrlccr4cr{flcxoro tun4'7 - npoflBneHns Pb-Zn uuuepuilzo,auyll.
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Puc. 6. ConocraeaeHr,re reoxpoHonorl,HecKlrx AarrrpoBoK MecropoxAegnfi xolqe.uagHoro ceuefi-
craa (VHMS u SEDEX) Ilr cBlIHuoBo-uuHKoBbIx Mr,rcorcHrrcKoro rr{ra (MVT).

IIoJ.NelsonQ002)cyrpoueHrurMr{:Mecropoxaesys:]-VHMS,2-SEDEX,J-MVT; Meroabt

oflpeAeneHn, a6comoruux Bo3pacroB: 4 - no ur.rpxoLry, 5 - Rb-Sr, 6 - no KoHoAoHTaM.
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+ nqaea3A8?:iieRod@ + F-H3EcnrM Bootsu"ap

YpoBHb oKffisxq

EewoopqAffi cpeAa

Pnc.7. CxeMarnrecxaa QaunatruaJl rlocJleAoBareJlbHocrb oraoxennfi AeBoHa, BKJIIoarzu r,r3Becr-
HrxH Bootstrap (Qopuauux llononrva), H fioApmAenenne Rodeo Creek. KoHuenuus no Wilson
(le7s).
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Pnc. 8. Cxeua pa3MerqeHr,rs MecropoxAesufi Au, Ag, Cu, Mo sa lOro-3anaae CIUA.
.l - rpex.ul uecropox4ennfi rnna Kapruu; 2 - apearut pacnoJroxeHna Au-Ag 3flrdrepManbHbrx

xr.rJrEHLrx Mecropox,4eHufi; 3 - Cu-Mo-nopQupoBbre Mecropox.qeHns.
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f E O JIOI O-f E O <D I,I 3UIIE C KI,IE U f E O XIIMI{[IE C K}IE
ocHoBbr MOAEJIH PyAH O-MATMATI,ITIE C KrrX CIICTEM

MEIHO-IIOPOUPOBbTX MECTOPOXAEHI4fr
r.rI,(AEEIzC KO f O PyAHOTO PAI;| OHA"

B.M.Ba6a-3aAe, B.I.PanagaHoB, 3.[I.ManaeAoe,
A.M.llcrvrarrJroBa, III.@.A6ryrrJraeBa

'"**';"!,i3W;:';:;':#z:::;;*'*'
Ea6a-aaAe B.M., Panaasanos B.f., MameAon 3.[I., LlcMauroea A.M., A6gyl.naena

lII.@. feo.nord-reoSusuvecxue u reoxaMllrrecKne ocHoBbt MoaeJIu pyAHo-MarMar[qecrHx
crcreM Me.uHo-nopQupoBbrx Mecropoxner-uit lsta6eficxoro pyAnoro pafioua. IlocrpoeHue
MO.AeJrr4 pyrlHo-MarMaTuqecK[fx cflcreM rrreano-nopQupoBoro opyaeHeHlu no3BorrreT ycTaHoBHTb

o6urlre 3aKoHoMepHocru Qopr',ulpoBaHult 3THx Mecropox.ueHIaI, KaK ocHoBy nx rorlcKoB lI trpo-

rHoga. Ha ocHoBe auia-r.H3a o6rueneoloruqecKr4x aaHHLrx, a raxxe xaparcepa reoQn:nvecxux tro-
refi r reoxuMr4r{ecKr4x opeoJloB Ha pa3nr,r{Hbrx ypoBH.,rx 3po3r.{oHHoro cp*a cQoprvrynupoBaHa

reoloro-reoQlr3r.rqecKa, lt reoxuMr,IqecKa, MoAeJ]b pyaHo-MarMarr,rqecKl,rx c]tcreM Me.(Ho-nop-

Qr.rpoaono opy.qeHeHrar. B voreru yqI,ITbrB€urHcE r{3BecrHLIe npeacraBneHufl o xapaxrepe 3aBH-

cr,rMocru MexAy opy.u,eHeHueM, MurnbrMH nop$upoaulru r.rHTpy3r.rrMr,r u JIoKaJrbHo pacnpocrpa-
HeHHbTMU py.rloHocHbrM H rHApoTepManfiTaMil.

Babazade V.M, Ramazanov V.G., Mamedov Z.l.,Ismailova A.M., Abdullayeva
Sh.F. Geologo-geophysical and geochemical fundamentals of the ore-magmatic system's
model of the Gedabey ore region's copper-porphyric deposits. Simulation of the ore-magmatic
system's copper-porphync mrneralization make it possible to set up the general laws of formation
ofthese deposits as the basis oftheir search and prediction. On the base ofgeneral geological data
as well as the character of geophysical fields and geochemical aureoles on various levels of ero-
sional truncation it was developed a model of the ore-magmatic system's copper-porphyric miner-
alization. This model took into account all the known ideas regarding to the relation between min-
eralization, minor porphyric intrusions and locally distributed ore-bearing hydrothermalites.

Babazade V.M., Ramazanov V.G., Memmadov 2.i., ismayrlova A.M., AbduUaeva

$.F. Gadabev filiz rayonunun mis-porfir yataqlarrnrn liliz maqmatik sistemleri modelinin geo-

loji-geofiziki va geokimyevi asaslan. Mis-porhr filizlogmasinin filiz-maqmatik sistemlerinin mode-
tini qurmaq bu yataqlann formalagmasrnur tirnumi qanunauy[unluqlanm mtieyyan etrnoyo imkan
verir. Meqaleda timumi geoloji melumatlarrn, habela erozion kasiligin miixtelif seviyyelorinda geo-
fziki sahalerin ve geokimyevi oreollann xtisusiyyotlerinin aralizi esasrnda mis-porfr filizlegmasi-
nin frliz-maqmatik sistemlarinin geolojit-geofziki va geokimyevi modeli formalagdrrlmrgdr. Mo-
delda filizlegma ile kiqik porlu intruzivleri va lokal yayrlmrg filizdagryan hidroterrnolitlor arasrndakr
asrhhfrn xtisusilyatlari haqqrndakr molum tesawiirlor nozoro alrrmrgdr.

Bonpoc o Mexaulr3Me (bopMapoBaHr,rfl py.qHo-MarMarl{rlecKr,Ix cplcreM np}I
MoAenbHoM flocrpoeHH]r, oco6eHHo B npI,InoxeHHI,I K MeAHo- I4 MonH6AeH-nop-

Quponrnr Mecropox.[ enptflM ) HeoAHoKparHo paccM arp vtBarc fl B oreqecrBeHHofi H

3apy6exHofi nureparype. I,lHTepec K cKa3aHHoMy, flpex,ue Bcero, o1tscsssrcs

* 
Ha"*onu4aa cmqmbn nodzomoeteua npu Qunaucooo'ir noddepcrcxe Auepuxaucxoeo Qouda

e p atrcd an cxttx u c a t e d ct e au uil u p as eu mut ( C RD F ).
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TeM, qro BbuIcHeHLIe SToro MexaHH3Ma B 3Haqr,ITeJrbHofi Mepe o6rer.rur ycra-
HoBJIeHI4e o6Uux 3aKoHoMepsoc'refi o6pasoraHns. grprx Mecropox.qenuit, KaK oc-
HOBy r{X nOHCKOB H [pOrHO3r,rpoBaHHq. I'Iprerorqueclr K HacrorrrleMy BpeMeHH
FeoJIorHqecKHe AaHHbIe no3Bor.f,Ior roBopr,rrs o 6onuuoM pa3Hoo6pasuu Sax-
TopoB, BnI{.sIoIrIHx Ira QopunpoBaHHe MeAHo-[opr[upo$rx MecropoxAettwit.
I,Iueuno s gror1 cBflgu Bo3HHKaer ueo6xoAurvrocrb yBr3aTb B KoHuenryanbHbrx
MoAeJItx py.{Ho-MarMarlaqecKux cucreM nopSzpoaoro opyreHeHu, pa3Hoo6pas-
H).Io reonorruecKylo nnQopuraql{Io, B ToM r{r,rcJre reo$u:a.recrr.re u reoxr,rMg-
qecKHe,4aHHbre, Bo MHOTHX Cnr{UUX OlperensrcrrlHe xapaKTep 3aKoHouepuocrefi
B pa3Meuleuilkr H noKanu3aullr,r MecTopoxAeHuft .

feoloro-reKToHrrqecKafl ocHoBa. flo coBpeMeHHbM rlpeAcraBneHusM opo-
reH, Koropbrfi BF.r/(eJurerc, no,4 Ha3BaHr.reM Maurnl Kanra3, 6slr cQopugpoBaH B
anrnuficxoM III{KJIe B pe3ynrTare KoHBepreHTHoro ssar,rN{oAeficrBafl lOxnoxaexa3-
crofi xourl{HeHTarlbHoit u l4paacrofi orealrrrecKux Mr.rrporrJr}rr. B cocraee no-
cleAueft <<apefiQona;l> [apatarescxzfi KoHrr.rHeHTamnrift 6:rox rosABaHcKoro
[poHcxox.qenas. IOxsoKaBKa3cKaJr Mr.rKporrnara paccMarpnBaercfl. KaK cocraBHafl
rracrb Enpoa:uarcKoto KoHTI,IHeHTa. Kpaa coupuKacarcqr4xc, orMeqeHHhrx MHK-
poflntET cnyxunfi apeHoft r{HTeHcr{BHbrx 3H.{OreHHbrx npoueccoB, .4aBrrrt.x uenyro
rpyflfly Mecropoxleuufr qnerHrx n 6laropoAHbrx MeraJrJroB. Cqraraercs (Mouuu
lt Ap.,1987), qro flepBoe corrpllKocHoBeHr4e flapa-rrarescKoto H IOxuoxaexa3cKoro
KoHTI{HeHTaJIbHbrx 6roxos npoH3olllno B KoHbrKe. Ha.rano KoHTr,rHeHTalrnofi xol-
ITII:3HH 3HaMelryer co6ofi ovepe4nofi 3Tan pyAoreHe3a. B peaylrrare Kocoro B3aH-
uoIeficrnlrx c6naxatouuxcfl KoHTHHeHTaJTrHrD( 6loron rbrJrhr ualoxanxagcrofr
laJleo.uyru npeBparllwlcb B TeKToHHrrecryro 6pex.rurc, o6pasoBaJrncb pa3noMHbre
crpyKTypbl, [pHBe.qrrrHe K AeKoM[peccr{oHHoMy MarMoreHe3y r,r MaccoBoMy noro-
Ky K 3eMHofi nonepxuocrll MaHTldfturx pyAoHocHbrx Sruou.(os, nponr{TbrBarorrlgx
Apo6neHHble iropo.qbl, H cHHxpoHHo BHerpflrorrluecff nopqr.ru MarMarr.rr{ecKoro
pacnraBa (A6panaornu, Klyurun 1987:' Ba6a-3aAe H .{p., 1989; Sillitoe, Ig72). B
npoqecce KonJII{3I4LI KoHTLIHeHTaJTrHrD( 6loxon na Malou Kanxare [por{3orruo
HanoJI3aHI,Ie (o6Iyruu.e) oxeanruecxofi KopLr Ha KpaeBbre rracrg c6luxeunrx
KoHTEHeHTaJIbrrbrx 6loxon, rrp]IBeImee rc o6pasonanraro Maloxasxascxofi (feffua-
Axepulrcxofi) cyrypsl. Koueu KoJrJru3Hr{ r.r HaqaJro rrocrKoJuru3rroHHoro grarra xa-
paKTepl,I3ylorc, ByJlKiluHo-flnyroHrrecrofi aKTHBHocrbro u, coorBsrcrBeHHo, [po-
.f,BreHI'IeM uacrrra6Hofi pylUofr MLIHepaiILt3arJvrH, B pe3ynbrare qero Marorasxa3-
cxufi oporeH npro6pen patnoo6pa3Hyro MerairJroteHuqecxyro cflewraJg3arlrro. B
qacrHocrH, alx SpamreHToB rliueoocrponuofi 4yru (Courrumo-fapa6arcrax 3oHa H
IOrO-BOCTOTIHee CMeIrIeHnrni n4o.m cyorrlepu4zoHairbHofo pa3noMa ee Kaoancxrft
6lox), Koropble cJlaralorc, 6afioc-nos.ry{ercpcKuMu Bynrarrr.rra}4H, ocJroxHeHHbrMrr
cperuIe- I'I BepKielopcKI{MH, a TaKXe paHHeMenoBbrMr.r rparr}rTor{IaMr{, xapaKTepHbr
3onoTocorepxauryre MeAHo-KoJTrre,4aHHhre H Me.ryro-[opsuponue MecropoxreBLfl.
Cp"ro, flocne4rr.rx nau6oree H3Becrrro Texyrcxoe MecropoxAeuue (Aprr.rennx), rAe
MeAeHocHbIe ToHEITII{T-nop$upomre rrrrorcr4 3a}r}rMaror anuKiurlHbre qacrw rpynnofi
(fanepraronofr pauuenaelonofi KBapq-.ryroplrr-roHirrrr{Tonofi unrpysuu. flpuuepHo
auanomqHylo reoJlorrtqecxylo flo3r4rluro 3iu{r.rMaer fapa4arcxoe pyAHoe noire, acco-
uHr{pyroqee c ArcopmoBbrMH nopQupurauu, ocJrox}urrou[.rMrr cperHe]opcrrfi Ara-
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6er-Crasffrcrorfi uarr,rorpanuroarui Macccr,rB. Me.rgro-noplpnponsre Mecropox.qe-
Hux fapalarcKoro pyAHoro rroJls ,BJrflro'Tcfl qpe.ucrilBlrreJrflMrd r.H. (Al{oputonoft>
MoAeJM Xorrumepa (Hollister,1975), AJrrr Korop6D( xapaKTeprrbr BbIcoKI,Ie orHolrle-
Hns.Megoz. x uoru64eny H orHocr{reJrbHo noBbrrxeHHbre coAepxa}rr{fl (no cpannenmo
c MeAHo- u uorur6ren-uop(prponrnr,ru) 6raropo4uhx MerailroB B pyAax (Kpunqon n

ap., 1985). B orrurqre or flocnerHr.rx, MecropoxreHr,rrr no3.ry{ero erarla pa3Bu'rs.x

Maroxasxascxofi nareoxyrr, B qacrHocrrr Texyrcxoe, xapaKrepl{3ylorc, tcpartue

Hrr3KLrMH co.uepxilur,rrrMr{ 3oJrora B pyrax. Pasee fipeAnoxeHo 6ruo @amrau v Ap.,

1985) oruecrr.r )tloMflHyroe MecropoxAeHr.re, c frsroM cocraBa ero py.IIHo-Mar-

MarllrrlecKofi ualeocucreMbr, K (ToHaIII{ToBofi> uoAerrl, Koropa, oTrHr{Ha oT (.{ilo-
prrorofi> Xonmrmepa.

Merarlxqecxuit o6rux fsaa6efrcxoro py.uHoro pafioHa c KonrreAaHHbM H

MeAHo-rrop(pnponmu opyAeHeHaerrr (Bumu6yrar, lxga6efi, Hono-I{naaorxa, fa-
paAar r,r Ap.) onpe.qeJurerc, 3aKoHoMepHbrM npocrpaHcrBeHHbru pa3MeIrIeHI,IeM B

npeAenax reKToHr,rqecrrx 6noxoB orHorlrfiHhrx Mecropox,ueHuft .

fapaAarcxoe pyrHoe rrone [p]ryporreHo x ocesoff qacrn [laurapcxoro
ropcr-noAHrrnar (puc. l). llocnegHufi croxen nrerar,ropSuqecKuMr,r nopoAaMu Ao-
rceu6prax, [epeKpbrrbrMr{ Tepp}rreuuofi (fopuaquefi r,r BynKaHoreHaMr.r neitaca u
EurrreHa. BAom ocenofi iln:r.fiLr rtolrsrufr Bbrrenqrorc, [olepeqHbre aHTHKJrvrHaJr4)

panAeneHHble craHKJrlrHaJrbHbMr.I uporu6auu; BAonb oceBbrx nonoc oHr.r HHrpy-

AI,IpoBaHbI MepuAr{oHturbHo BbrrflHyrbrMr{ rpaHr.rrHbrMu Errrpysuruu. Ha 3arraAe,

uo loro-3il[aArroMy rebrJry ropcr-rroAHxrnx, na6rropaercfr. rro.rlHrrrre BynKarro-
reuoB Hr.Dr(Hero 6aitoca, Koropbre no fs.qa6efi-Mypry:cKoMy HaABr,rry HaABHHyrbr

Ha orJroxeHr,ur 3oueHa ([Iuxaru6 efi,nu, I 97 2).
B crpoenulr pyAHoro [oJ], r{ npocrparrcrBeHHoM pa3MerrleHr{s enAorensofi

Mr,rHepanr,r3arlLrH BaxHyro ponb urpirrrH AHSSIoHKTT{BHbre HapyileHr,rc c aM[n]ITy-
AaMH cMerrleHu,fi Ao 100u. B uerortr pyAHoe roJre rlMeer 6aorosoe crpoeHlre c
gneMeHTaMr{ aBToHoMHoro pa3Br.rrt4s orAenbnsx 6loxoB, B,uoJIb Koropbrx flpouc-
xoAr,rnu aE$Seperul[poBaHHbre [epeMerqeuvrs, vr Ha BcIo rrry6uny co3AaBzlnucb

ruruefiuue cucreMbr c6ru,rxeunbD( pa3noMon. Cucreuhl pa3phlBHrx uapymeuufi
lpeAcraBJreurr cepzefi crpyxTyp ceBepo-3anaAHoro, ceBepo-BocrolrHoro (cy6nre-

pr.rAr,roHiurbuoro) u cy6uuporHoro HarrpaBneHvfit. Ouu orqerrlrBo rpaccfipylorcfl
urroxoo6pa:Hbur.r r,rHTpy3IrBHbrMH Teniuu,,qafiraull, 3oHaMLI 6pex.uaponarn4s.,

rr{AporepM€rJrbHoro rBMeHeHr,L nopoA H gH.uoreHHbIM opyAeHeHI{eM. .{eranrnrrft
anulra3 pr,qa ceBepo-3anaAuBrx (6irusruuporurx) TeKToHHqecKr.Ix 3oH, B tlacrHo-

crvt, f taa6efi-[anu4arcKoro cKBo3Horo pa3noMq flo3BoJrf,er orHoc]rrB r{x K pa3-

p.rAy Aonroxr4Byrq[x, 6esycronHo, r{rptlrorrlux pyroKouTponupyrou)ruo r pyAo-

noKanr,r3).roruyro ponb.
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l. 3mosilanbHo-AeJIToBHaJIBHBIe orJloxeHxrr: cyrnHHKH, cyrrech c o6louxauu rropoA.
HrrpysnnnHe rropoAhl: 2. KnapueBbre H KBapucoAepxarqne Kpy[HoruraruoKrra3oBbre
AHopI,IToBbIe nopQnpnrbr, pyAoHoorue; 3. KpynnoxnapqeBbre nopQuponugHbre Ar,ropH-
tsr; 4. .{nopu:ru, KBaprleBbre AHopHTbr, rpaHoAuopr{ru. LLIroxu u Eafii*r:5. Keapuensle u
KBaprlco4epxarrlue ALropHToBbre nopQupuru, pyAoHocHue; 6. fiolepursr. Bropuuuue
KBapIIHTII: 7. Knapu-xaoJlnH-ceprqHToBbre; 8. Krapu-cepxrrr,rr-KaoJruHoBbre. 9. Paspu-
nu: l-ycraHoueHHbre; 2-npeanonanaeMbre; 10. 3osul r,rHTeHcr,rBuofi rpeulnnoBarocrn
ropoA; 11. OruapueBaHue; 12. O1tl4.uit noAc.{ernrrfi KoHTyp rena MeAHo-nopQuposux
pyA no 6opry 0,45yo MeAu no KareropHH Cr; 13. IloAcqerxHft xouryp reJra MeAHo-
nop$rapoaux pyA no 6opry 0,20o/o; 14. Passe,qoqHbre cKBuDK:aHbt ri Hx HoMepa; 15. pyo-
HbIe noAceqeuur (na AnesHofi norepxHocru).

Kax cneryer u3 MHoroqlrcJrexrrBD( pa6or (Asaaanuen, 1989, 1990; Ea6a-
3a,qe u ap., 1989; Ea6a-s44e lr Ap.,1990; Ea6a-sa9e,2003; Kpnsqos r gp, 1985;
Ea6a-gaAe fr Ap.,2005), MeAHo-rop$uponoe opyAeHeHr.re s fsla6eftcrou pyAHoM
pafioue cBs3ano c nopQupoBbItvtll MaJIbrMr,r r{HTpy3HBHbMH trrroKaMu fi 4arixauz
KBapu-.qllopuroBbD( nop$upuroB, rpauoAr.ropr,rr-nopQupoB, rrpopbrBarorqrx rna-
rurorpaulrrbr Ara6ex-CnaBfl Hcxoro Maccr,rBa.

Bce pyaonocHrre yrracrrr,r pa3MerrleHLr B gK3o- r,r gHAoKoHTaKTa( uopQupo-
Bbrx TeJr, fJIiIBHbTM o6pasou B BocTorrrrorra o6pavrneuuu Ara6eK-CnaBflHcKoro
MaccI4B4 B 3OHe I,IHTeHCI{BHOTO npoflBneHH.f, KpyrorraAarortrHx pa3pbrBHbD( Hapy-
rueunfi c mrorBepKoBo-BKpannexHofi MunepaJrrr3arluefi cpeAr{ KBaprl-cepflrlu-ro-
Bbrx MeracoMarl,rroB. B o6qeu nJraHe pyAoHocubre yqacrrn floqrlr cMbrxarorcr,
cJrarzu e1uuoe fapa.uarcroe py.uroe [one.

Ha lapalarcKoM fracrKe pyAoreuepr.rpyotrtrrft nopQnposrrft rtrroK fi AaIr-
KH cKJroHeHbI Ha ceBepo-3atra4, Ha XapxapcroM - Ha roro-Bocrox. Zcxo4s r.rg

npeo6na,{arorqefi ceaepo-BocrouHofi opuenraq}M rrop(b}rpoBbx AaeK }r r{x cK;ro-
HeH}I]f, , IIpOfiAeIIIIbrMr.r CI(B,DKI4HaMH, ABe r.t3 KOTOpBD( yrny6UnUCb IIO HHTeHCT{BHO

MuHeptrJrn3oraHnofi soHe xa uy6uny 400 M, Bc4pLrrb pyAonocHyro 3orry Ha
rloJrHyro Morquocrb He yAanocb. Cpe4nee coAepxaHr,re MeAr{ B 3oHe cocraBJurer
0,530 , uonn6Aena - 0,003yo..{nx uponrrnulennofi orreHKr{ rrrroKBepKosofi sourr
lt fioAcerrerrras, ee Ha IroJrHyro Moqrrocrr crrr,rraerc, neo6xo4turna 6ypeuze ua
rny6uuy 200,400 u 600 M or floBepxHocrr{ HirKJroHHbD( repeKpBrBzrrotrIrD( cKBa-
xrtn, c freroM paHee rrpo6ypeHubrx, a rarxe rraop([ocrpyrrypubD( oco6ennocreft
uopSr,rpoasx ren.

Ha Xapxapcrorra fracrre [poxr{JrKoBo-BrcparrneHHoe MeIpro-uop$uponoe
opyAeHeHr{e, cyAr rro AaHHbrM 6ypenux r{ rrrroJrbHerrx pa6or, cKorrrleHTpHpoBulHo

n o6pauneHr{}r mror4 B yAarreH}rr{ or Koroporo ta250-300 Na crvrenffercr rmpuro-
rofi py6arnxofi. Cpe.uree coAepxaur,re MeAu B H3frerrHofi ropmnru BErpa6orKzlMH

vraurr mroKBepKa cocrilBrrrer 0,510 , uorur6Aena - 0,030 .

,(xampuaficKoe MecropoxAeHue pasMerqaerc.fi B JroKanbHoM TeKToHEqe-
cxou 6lore, olpanlrqeHuoM c 3anaga-ceBepo-3arra.ua r,r Bocroxa 3oHzrMrr pa3no-
uon. 3ona 6yponrrun cKBDKHHaMTa (Ne 251 u 259) uzyueua Ha Bcro MoqHocrb.
Coaepxanue MeAlr B 3oue cocraBn er 0,1-0,23o/o. Arorrrno-a6cop6unoHubrM arra-
Jrr,r3oM ycriuroBJreno 3oJroro coAepxaHr,reu 1r/r (t2-x KepHoBbD( npo6ax nrrsofi

62



4,0 rr'r). B crsalo{He Ng267 a oro6paunofi repnonofi upo6e na rny6uHe 120 rrl or
Anennofi floBepxHocrr orMeqaerc, 3oJroro - 0,42 r/r. Pygxoe reJro BcKphrro r,r

oKoHTypeHo 6yponrruH cKBiDKr.rHauu (Ne)'fe 260, 264, 330, 262, 263) no cerKe
300 x 400 r,r. ltmua pyAHoro reaa (n oKoHrypeHnofi .racra) - oxono 1000 u,
cpe.qHrrr IIInpr,rHa - 200 M, cpeAHsrr MorrlHocrb - 34 m (10-64 rrr). Co4epxanne
Me.[H B py.{HoM TeJre cocr0Btter 0,2-0,6 yr, r.rHorAa .{o 0,9 oh, uowrlgeHa _
0,001-0,002 %o (wuorga po 0,04 %o).

B rurornepKoBrD( 3olra( pyprloro flors Bbrrerfforcs oco6o o6oranlennrre
yrracrKr{, rrlopQonornuecKr{ orBeqaror4,re pa3AyBztM, KapMarru, g qarrlg rrpuypo-
qeHHbIe K pyAonoABoArIqI{M pa3JIoMiM. Bcrpe.rarorc, TzrKxe BTop}*rHBre 3irrrex[
ne6onrrur.rx pa3MepoB, pa3BrlBillolq.rec, B 3oHilx orcacJreHufl H BTopr{trHor.o cyn6-
Qraaxoro o6oraqeras. Pacrmrrn.rarofi xer.flsrc, lpaHr{qa Mexry 3oHaMr,r BTopuq-
noro cy.ns(pl'IAroro o6oraI[euns fi uepBrrrnbDr pyl. fny6una pacupocrpiuregrrfi
fiepBruHbx pyA, rlo AaHrrbrM cKBrDKrrrH, cocraBJrrer 250-380 u n 6olee. B soue
[epBI{tIHBD( py4 npeo6n4Aast xaIIbKo[upHT-[I4p[ToBiur MnHepzrrrbna-fi accoquarlr{fl
r,r pexe rraolra6Aenut.

Py4no-rvreracoMaruqecKafl 3orraJrbrrocrb. Baxnofi oco6ennocrbro 3ono-
rocoAepxarqr{x Me,qHo-nopQuponbD( Mecropox.qeuufi fsAa6eficroro pyAHoro
pafioua ,BJUIrorc, ItrtlpoKo lI I,rHTeEcHBHo npof,BJreHHbre Ilpoqecchl rlllporep-
MzuIEHoro I,I3MeIreHH, BMelqaroulIrx ilopo.u. Xaparrepu3yrorc.rr otr{ MHoro3Tarr-
HEIM pa3BI{TI{eM, o6yclorneHHbrM HeoAHofparrbrM BHeApeHHeM MarMarr{qecKgx
o6pasoaannfi. YcraxoBJreH[e B py,qHoM fione BHyrplrpyArrbrx AaeK, Bo3MoxHo,
TaKXe CBHAereJrbCTByer o MHorogT:trrHocrr,r rurAporepMaJrbHoro fipoqecca. oupe_
AenlITb MHHepanl{3aqrco KaxAoro 9HIOTeHHO|O 3Tarra, u3-3a COBMerqeHr,rf 9H,qo-
TOHHBD( O6pa:Onauufi n eAunrx rercroHr.rqecKr{x crpyroypa( 3arpyAHurenbHo;
TeM He MeHee, SHAoreHHbIe o6pasoaanl,L pa3JrlrrrHhD( graloB o6uapyxr,rnarot
MHoro o6qero. 3ro rulpoKo [poflBJleuHbre rrpoqeccbr KaJrrlrrrarr,r3aqura, rpefi-
3eHI'BauI{u, xnoprirrr43arrl?t, orBaprleBauufl,, aptunrlrr,r3allll]r. Kax rnAgo, poJrb Me-
TacoMarrqecKnx rpoqeccoB n QopuupoBaHr{r{ MeAHo-ropQnponoro opyAeHeHr.rs
Aocrarormo BbrcoKa (AsaIamneB u Ep., 1981 ; AsaaaJrlreB, lgg7a, l ggg).

Ha uecropoxAerrr{f,x rapa,{arcxoro pyruroro [oJUr Bbrf,BJrrerc, pyAHo-
MeracoMarl{qecxa, 3ouaJlbHocrb, rroA Koropofi uonraraaerc, 3axoHoMepgilr cMeHa
B rlpocrpaHcrBe M[HepaJrbHoro II Xr{MIr[IeCKOTO COCTaBa pyl, r{ BMeITIaIOUU,TX rD(
MeracoMarllros. OHa o6yclor.irella 3iu(oHoMepHhrM pa3BrrrueM Bo BpeMeHH rrpo-
qecca Mr.IHepzlltrr3aqlrlr rrpr,t pyaoo6pasoBzlHtrr,r B MeHrrlorruD(cs reonorrqecKlrx ]r
(pttslrro-xlrMlirlecKlrx ycnoBI{D(. flepnuurax 3onirJrbHocrl opyAeHeHr,r, Bo3HlrKaer
IIoA BITIITIHHeM qeJIOro pfl,(a IIpr{rII{H, 3[tBr,rc.fiqrD( oT 3a(oHoMepHoro pa3Bl{Trlfl TeK-
TOHr,rrrecKr{x 4eQopuarryrft ra rasNreHeHr4r flpon]rqaeMocrr,r teororuqecxoft cpe.6l r
[pocrpaHcrBe ]r Bo BpeMeHIiI, Qr,lsulco-trlexaHl{lrecKr{x csoficrB Eopol srvrerqaroqefi
pZMhI, COCTaBa pyIOHOCIIbx pacTBOpOB t4 LD(. 9BOJIIoIEII, ]rcMeHeHI{, TeMIIe-
parypHoro pexr{Ma fi Aauileurtfl r,r r. fr. Bce sto cBr,rrereJrlcrByer o roM, ryro 11po-
flBneHHe 3oHtLJrBHocrlr ffiilfletcfi. rrprMbrM cneAcrB[eM fipoqecca pyloo6pasoB{lH}r,
r.r nosToMy Moxer cnoco6crsoBarb pacuusponre reHe3r{ca MecropoxAernu. c
Apyrofi cropoHBr, AeralBIrrIMrI lrccne,4oBaHurfrMlr 3ouarrBxocrr,I flyreM orrpeAene-
rru rrry6ruu (poprr,ruponanu.fl r{ ypoBHr spo3r,roHHoro cpe34 a raKxe orIeHKu rep-
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cleKTr{B rny6oKr.rx rop}r3oHTOB I,I ibnaHroB MeCTOpOX,4eHI'I,I, MO}I(HO yCTarrOBI{Tb

oqpeAeJreHHbre 3axoHoMepHocTI,I B ero pa3MeueHllu.

Eonrmofi HHTepec Alur BburBneHus 3oHaJlbHocru MeracoMarI,IToB I,I cBr3zur-

HbD( c Hr{Mrr pyA [peAcraBJurror o6rerrur fapa.uarcroro pyAHoro rIoJUI. Ouo pa:-
MetqeHo B UeHTptulbnofi qacur pylmoro parioua u xapaxTeptzsyeTcfl. HanlrqfieM py-

AoHocrrbD( uop$uponrx rrrroKoB, rrpopblBalolqux uHTpy3I{BHyto paMy I'r s o6lqelu

[ptDpoqeHHbD( K MotrFbrM pylo[o.BoAflrru,rM pa3pbIBaM-JrLIHeaMeHTa]d. 3oHEI Me-

TacoMaTlrqecKHx KoJIoHOK 3ar(OHOMepHO COqeftlIOTCS B flpOCTpaHCTBe, Cnarag o6-
IIMpHbIe TeJra IIOCJIeAOBaTeJTbHo [pogBJIeHHbD( MeTacoMarr{ToB KulJrr{[Inatoaofi,

rpefi3eHoBofi, nponuuuronofi, BTopr{rrr{oKBapul{ToBoit u aprumtrasutoeofi Qopua-
1qizrit, Nrs, KoTopLx xapalffepHo HaJIoxeHI,Ie [poAyKToB [ocJIeAyIouUx o6pa3gBa-

ur.rfi na 6oaee par{Hr{e. llsnecrHrre (fpanvreHru yraranuofi 3oHaJIbHocrI,I MeracoMa-

rrrroB cBrrAereJrbcrByror o MHorocraArafinocur ee SoprtrapoBaHl{rl. C lpyrofi cto-
poHbr, gro - nprMoe cJreAcrBr{e HarrpaBnenuoft gBoJrrou}Iu pyAoHocnbD( $ruouros,
Bblpp6aloqeitcs s LI3MeHeHI,Iu Kl'IcnorHocru-IlleirotlHocru pacrBopoB, I{x [ap-
quurrrbHoro AztBJreHHs H TeMrreparypu. Mounocrb MeracoMarl,IqecKofi rolosxs ne

[peBLuraer 2-3 u !r HaxoAr.rrcs s rrHefinofi saBI,Ic[MocrLI or ros(p(fulllleHroB no-
pr{cTocTu [epBI,ItIH6D( ropoA. Har.r6onee ruapoKo pac[pocTpaHeHbl BToplrtIHbIe

KBapUlITbI, IIMeIOIqI,Ie [JIOIqaAHOe pa3BHTLIe fi Epo.f,BJlrIOIIIHe TeCHyIo cBs3b C Me,{-

Ho-uOp$upoBbIM opyAeHenzena fapa.UarcKoro, Xapxapcroro, .{xarrap.raftcxoro u

Apyrux MecropoxAeruwfi.3rH Hosoo6paronaHu-t rflrorelor K aIII,IKaJIrITsM qacrsM

MaJrbD( nopipraponrm r.rHTpy3rlBoB, BHeApLIBIITHxcfl B TeJIa Ara6ex-CnaBsHcKoro

flnaruorpaHr{ToBoro MaccEBa. l4cxoll ug ar.um3a npocrpulrrcrBelrHoro pa3Mer[e-

Hru MeTacoMaTr.rToB, MOXHO rrpocneAr{Tb sBOJIIOIIHrO n rax QopMIltpoBiIHI,IU, a

I,IMeHHO: pen{oHaJlbHoe [pom,IJMTOBOe 3eJIeHOKUMeHHOe rI3MeHeHHe [OpoA, IIMe-

rc1qee ulrpoKoe [norqaAHoe pacflpocrpaHeHrre, HztKJIa.ubrBaHLIe Ha nrx 6olee

rro3Agr{x npoueccoB, qp[BoA,firqr{x K o6pa3oBauulo HoBbD( ,uopyAHbrx t'tsuenenufi.

3fli lrsl\.reueglrrr orirrFrarorc, or pannefi pen{oHaJlbuofi nponullfituuall:tx 3HatIH-

TeJrbHo M9HrITITIMLI uacru:ra6auu u'reTxofi nplrypoqeHHocTblo K pa3pbIBHbM Ha-

pyrueHlrfiM B.(oJrb ltpocrupzluuc pyAoKoHTponnpyloqux cTpyKryp. Tarrro B Karle-

irue o"auofi ruocxocru n 6olrunencrBe cnfraeB Bblcryrlutror fapa4arcrulfi, Xap-

xapcruft, flxarr,rp.laftcxrlfi pyaoKorrrpoJlupyroq]Ie crpylcrypbl. Me.uHo-uop0flpo-

Bru Mr,rueparur3urue.Qoprrrupyercs lIMeHHo B oroM orpesKe nlAporepManrnofi Aes-

TeJrbHocrll, rorcprut [pr{BeJI K rroffBJIeHLIro noluQaul{aJlbrrhD( BTopI{tIHhD( Ioapuu-

TOB, B TOM rrlrcJle ocHoBHED( py.{onoKaJlll3yrollll'Ix KBapu-cep}IqI'IToBbD( MeTacoMa-

Tr,rroB. B o6rqerrr cJrfrae gBoJrrorlrrfl rl{AporepMtlrrbHoro H3MeH9HI.L flopoA flp]rBena

K ToMy, rrro B pacnpeAeneHr,rlr pa3irruHrx tpauufi I,I 3oH MeracoMarfiToB o6Hapy-

xlrBaeTc.f, BepTuKiurbHas il IIATepaJItr,Ha.g 3oHzIrIbHOCTb, SBJUIIOIIagC' cJIeACTBI4eM

ma4ufinocu{ r.r 3Bo-Eoqr4r,r flpoqeccon pyaoo6pa3oBarlllf;. llpocrpanctseHffitrl aHa-

JtrI3 py4ro-MeracoMarrr.recxofi 3or{zulbHocrl{ Iro3BoJI}IJI HtlMgrHTb cllcreMy IIpoII]r-

qaeMbx qTpyrcryp c [peApyAHbM 3aJrOXeHIireM, KOTOpbIe TBJUIIOTCS KAIJ.aJIaNIX Nts'

4jil7;eqr4fi rro HrrM rroroKoB pyAouocubD( pacrBopoB B rrepllo.U Qoptrtuponarux

nr4porepMalrbHo-MeracoMarl'Iqecrofi rrlunep aJm3a\fii4"

flpUaeAennarl CxeMa B AOCTaTOqHOil trlepe yCJIOBHa, TeM He MeHee OHa, Ha

Harr B3rJrrA, oTpDKaeT 
'IpKO 

BbrpD(eHHyIO py.qHo-MeTacoMaT[qecKylo 3OHaJIb-
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HOCTb MeAHo-nopQuponrrx uecropoxgenuft Asep6afiAxana. B 6nusuonepx-
I{OCTHbD( yCnOBI4f,X He3Haql,rreJrblda,{ pyAHa, Mr,IHepEUrH3aUI,rS OTMeqaeTc, B Colrb-
Satapurrx aprunnl.I3llrax. Ognarco yxe B cpeAnr,rx roplr3oHTix py.[ogocHbrMr4 sB-
ru{rorcfl KBaplr-cep[ql,IToBbre nonoo6pasoBaHus, a B 3oHe nepBr.rqHlD( pyr Mr{He-
panil3arr4fl pa3Blrra raKxe B flopoAax xrapqenofi oaur{r.. c rny6nuoft xourypu
MeracoMarl,Iqecrux opeonoB lrocreleHHo cyxarorc.fl. MeraconaaTl,ITbr oKpyxegbr
IIIHPOKLIM OPEONOM [I{PI,ITI.I3AIII,IH, HCPE.4KO BEIXOA'IIInM 3A IPEACN6I }IHTPY3HBA.

fua ue4Ho-nopQraponhx MecropoxAesufi fxaa6eficrcoro py.{Horo pafiona
HaMeqaercs (Ba6a-sa.qe rr Ap., 1990;Ba6a-3aAe H tp.,2005) cneAyroruHft psl so-
HarJrLHocrr4 eneMeHToB tro narepaJru (or qenrpa x nepu$epun):

Mo + Cu -+ Ag-+ Co+ Ni +Cu -+ As -+pb + Zn.

Ecrua untepnperllpoBulTb fioryqeHHhre pe3ynbrarbr Ha FeoJrorurrrecKoM pi13-
pese (puc. 2), ner:pyarro 3aMerI{Tb, rrro MeAno-rrronrl6AeHoBhre cocraBJrflrou}re
AaHHoro ps,ua 3oHaIIbHocrH tlsrKo coorBercrByror orp*Ky XapxapcKoro Mecro-
pox.[eHr,rr, a 3a npeAeJraMr,r pyAHoro rroJl Bo BHeIrrHefi soHe AarrHoro p{.ua nocne-
AoBarenbHo paclonoxeuu As, Pb u Zn. Ha reororH.recKoM pa3pBe sTOMy OTpe3-
Ky coorBercrByer Enrru6ynarcxoe MeAHo-Mbltrrb.,rKoBoe MecropoxAelil.re. Ha upo-
Melq/TorrHoM oT pe3Ke AaHHOTO psla 3oHzursHocT[r kr3 uHI.uKaTopHbD( SJreMeHToB
Me.uro-flopSuponrx PYA pacnoJloxeHo irurrrb cepe6po. 3Aecs yr{ecrHo orMerrrrb
B3ar{MOcBs3b MeAHo-nopsupoaoro opyAeHeHL4' c MeCTOpOXAeHwMrrAp)rrux pyA-
rrx sopMarluft, cueunolu.rx ero no narepafla ]r tro Beprr{xanu (Ea6a-34Ae, zboo;
2005). PacnosHaBauue srr{x QopMarlfifi He Bbr3brBaer 3arpyrHoawfr, T.K. orrg B
6oJrrruuncrBe clyqaeB pa3MerqarcTc.,r flpocrpaHcrBeHno o6oco6resuo, oAHaKo or-
Meqalorc.fl 6onee cJIoxHbIe cJr) Ialr, KorAa B [pocrpzucrBe coBMerrleHhr ynoMf,rry-
rhre pyAHbIe Qoprr'rauun, xaparTepHbre AJr.rr fxla6eficroro pyAHoro pafiona. Cnpa-
BeArr{Bo orMeqeuo (Ilaanon4 Caxsoncrulf, 1988), .rro rpn MoAeJrr{poBarrltrir MeA_
no-nopQapoBoro rr,rfla opyAeHeHr,rf, cneAyer fMrbrBarb cyrqecrBoBaHr,re pyAHo_
MarMarlrsecKrrx cucreu c pasnofi cneql,tarrsaquefi .

flo Aaltrrnr 6yporrrx cKBiDKnH HaMH rrccJreAoBaHa BeprrrxarJrb1as py1p,i5-
3oHZrJrbHOCrt. lts fapa,qarcxoro MecropoxAeHH.S OHa BbrpuDKeHa cneAyrorqHM
o6pasorr,r (cnzsy nnepx):

Mo + Cu + Co-+ Ni -+ Cr + Ag _+ pb _+ Zn.

PacnonoxeHrre gJIeMeHToB B psAy BepruxaJrbnofi soHa[bHocrg, r4cxo/ry_ ug
BeJIIIqI'IH [oKa3areJlr 3oHaJIEHocrH, HaHITAHO orp&KeHo ua puc. 3.
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Puc.3. Pyasas 3oHzln6Hocrb B BeprHKiurbHoM cerreHnn (fapa4arcxoe Mecropox4euue).

Ha ocnoae anlaJrnga BbrrrreorMerreuabx 3aroHoMepsoctefi aBTopaMr.r trpeA-
naraerc.fl cneAyroqarr o6o6qennurf, MoAenb MeAHo-flop(fuponrx Mecropoxre-
uufi, n xotopofi MoxHo ua6moAatr py,uHo-MeracoMarr,rqecKylo 3oHanbHocrb c
[pe.uonaraeMhrM KBapueBbM sApoM, oraftulennBru rrupr,rronofi <py6aruroft> r
Me.uHo-nopQnponoft MlrHepzrJrr.r3auuefi (puc. 4).

Ha6molaercfl TaKxe reHIeHrIE x o6oran{euaro Bucfiero 6oxa u Qnauron
IuroKBepxoBbrx 3oH MeAHo-rloJrl{MerarrJrr{qecrofi c 6naropognhrMu MeraJrJraMH

MuHepiuru3auuefi.
Ieo$uruuecKue ocHoBbI. Ourm HccneAoBaHux reo(fuauqecKr{x u reox}r-

Mr,rrecKrx MeroAoB rrplr flo]rcKzx rr [porHo3upoBaHurd MeAHo-rropQaponoro opy-
AeHeuu.f, rIo3BoJIlIJI rronfllrrL BecbMa BCIKHyro anQopuaquro o rrry6uuuorrl
crpoennr{ pylurx y3noB }r pyAHbD( nolefi, pyAoKoHrpoJrrrpyoulux MarMaruqec-
KI{X TeJrtX, BbUIBI,ITb 3OHaJIbHOCTB MeTaCOMaTT{TOB }r TeOXHMI,IqeCKIX OpeOJIOB

(Ea6a-sage rr Ap.,-1990; Corruron, Eepszna, 1986; CorHflxos u ap. 1988). Eonee
Toro, floJrfreunzul rnQopuaqus. plaer Bo3MoxHocrr (flasnoaa, Caxnoncxr.lfi,
1988) AorroJtrrHTE par{ee flocrpoeuHLre MoAenr{ 6oree KoHKperHbrMr{ cxeMaMr,r

MeAuo-nopr[uponrx pyAHbD( cucreM, oxBarbrBaroquM]r He roJrbKo reororl4qe-
crue oco6eHHocrr,r gTllx cficreM, Ho r.r ux reo$u3[qecKr.re l,t reoxr.rMrltrecKue xa-
paKTepucrurr. C sroft qemro uccneAoBanbr AaHHbre KoMrrJreKcnrx reoQrauue-
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cKlrx MeroAoB: MarHHTopa3BerKI,I, gneKTpopa3BeAKH BfI (arnnannofi nonapusa-
awu) u 833 BII (neprraxanrHoe oneKTprrqecKoe soHAr{poBaHI{e BLBBaHnofi nors-
puaaunu), rIHM (uacrz.nroe H3BJIeqeHue uerarron).

Puc. 4. PyAuo-rraeracoMarHr{ecKa, MoAeJrb rrre4uo-nopQHpoBbrx uecropoxAeuufi
fgAa6efi croro pyAHoro pafi oua.

I - marNorpauurur (uHrpy3uBnas paua); 2 - pyaouocrulfi nopQupoaufi uurpyrnn; 3 - rpe[ro-
JraraeMoe KBapueBoe upo; 4 - 3oHa oKBapueBaHH, n cepHuHTH3aqHH; 5 - :ona aptwr:llrr3awr;
6 - nponruuru3xpoBaHHbre nopo.u,br nurpyrunuofi pauu; 7 - 3oHa rrup].rrr.tsaur,rH; 8 - xourypu
pacnpocrpaHeHr4r Me.[Ho-[opQuporux pya.

flpoananu:HpoBaHo 30 uoreuquaJlbHo nepcneKTHBHbD( Ha cynb(bI{,IIHyIo

Mr,IHepanr,r3alurc aHoMaJrbHbD( r{acrKoB nopoA c olpeAeneHHbrM[r Qrasu.recrulrlra
cnoficrnaul{, B r{x qrrcJre nno[IaAb lapa"uarcroro Mecropox,ueHl{rl, rAe noucKo-
Bbre cKBaKHuu, npo6ypenHbre B KoHType anolranufi BII, ecrpsutla fipoxunKoBo-
BKpa[neHHhre pyAbr Me.uHo-noptpr.rponoro rprnac colepxaHr{eM MeAH 0,1-0,54o/o.

B reo(fusr.recKux floJurx Bbrf;BJreHHbre aHoMaflbHbre fracrKr.r o6napyxunaro'r
ua6uparemuyro upnypoqeuHocrb MeArro-nop([nponoro opyAeneHu, rr oKoJIo-

Pylnrx MeTacoMaTr.rToB K aHoMirJrI,rJrM onpe.ueneHHoro 3HaKa I{ ypoBIUI gnaqeHuft.

O6rquuu nolrcKitMr{ KoMrrJreKcorrl reoQuauqecKr.rx Mero.qoB (rraarurtopar-
BeAKa, oneKTpopa3BeAKa BII) n Macrrrra6e 1:25000-1:50000 Ha rrnorqaAu 400

KB.KM r ceaepuofi rracrl{ LUauxxpcxoro ropcr-noAHsrus BhrrBJreHo 9 asouaru-
H6rx fracrron BfI (Ararrranuncrcuft, flcav,utnncrcuit, fiam6ynarcrufi, Canepcr<rfi
r{ Ap.). I,IccreAoeaHu.f, noxa3arrr, qro cynrQu4uaa Mr.rHepanu3arJl'tc. Ha rrnolqa4r.r
pa6or, [oreHu]ranbHo [epcleKTI,rBHhD( no KoMrrneKcy rrpkr3HaKoB Ha rrpoxlrJrKo-
BO-BKpa[neHHOe MeAHO-rrOpQnpOnOe OpyAeHeH]re, coorBercrByer yqacrKirM IIo-
poA c floBbrrrreHHoft MarHilTnofi nocnpruI{Mqr,rBocrblo.
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Pesyarrarrr aHaJNIsa KoMnJreKcHrx reo(f nsuqecKux pa6or oro6paxenu Ha
Kaprax rpaQnxon a fl3oIrnnrtft nsuepenurx SrasuvecKux rrorefi, reo.uoro-reo$u-
3uqecKr,rx pa3pe3ax, Kapre pe3yJrbraron reo$usurrecKr.rx pa6or (puc. 5).

Axannsnpyr Kaprbr tr3oAlruaM u rpaQuroB MarHHTHoto [oJUr, ycraHaB-
JruBagrcfl, tITo rularuorpaHrrrhr 6afioccroro gTa[a MarMarl,r3Ma, o6uaxarolrluec, B

oKpecruocrflx c. Aar fi2xarup, Kaprr,rpyrorcc orpuuarenbHbrMr.r BHaqeHr{JrMu AT.
flfloua,qr ee oKoHTypilrrasrcs, nynenofi ragonunnefi HaupsxeHHocrr.r MarHrrrHoro
norx. Ysxue JroKarrrHhre MHHIIMyMrI MarHrITHoro rroJu Ao 500 nTn nryrpn gToro

Korrrypa o6sscHfforcs HeoAHopoAHocrbro nerporpaSFrecKoro cocraBa Maccr,rBa.

Ilopoau uHTpy3LIBa [peAcraBneHhr Kpy[Ho3epHncrbur{ nerMaruToBhrulr r.r Me[Ko
3epHIlcrhIMH MI{Kpo[erMarr.IToBbrMr{ pa3Hocrflura. C [epBbrMH Moryr 6rrrr crssa-
Hbr JroKzllrEHbre Mr.rHr.rMyMbr.

Margnrnrre anoManlra pzBHoro [opsAKa [r [rHTeHc[rBHocrr{ coorBercrByror
nopQr,rponrur,r r,rHTpy3HBttM, ByJrrarroreHHhrM o6paronauurM, JrzrBoBbrM rroKpoBaM.
OrnocurerlHo BbrcoKlrM MarHlrrHbru [oJreM .uo 1000 uTl xaprrEpyerc.fl,(Narrp-
.raficKraft aHTpy3LrB. Jloraaurue MaKcr.rMlMbr MurrurrrHoro rroJrfl HarrprxeH-
Hocrrro ot 500 Ao 1000 HTn orseqaror reJriu EoBbrrrreuHofi ocuonsocru.

Cnorcofinrm rroJIoxHTeJrbHbrM rroJreM (AT or 0 ao 100 nTn) co cra6rrrvll.r
ropu3oHTulnbHbrMr.r rpaAraeHTilMr,r Kaprr.rpyrorcs o6racrupl3Bvrrpts. sQQysunurx n
nrlpoKJracrurrecKnx $auut BynKaHHToB BepxHero 6afioca, Koropbre rrpeAcraB-
JIeHBT arIAe:rrruIMH, aHAe3HToBbMH nopQuprnraruu, AaIIuraMI,I, aHAe3IIT-AarIHTulMI,I,
ry(paur.I u rIIiIporuIacroJIHTaMr{. Otroxenns nr.rxne6arloccKoro Bo3pacra xapaKTe-
pl,I3ylorcs orHocuTeJrbHo rroBBrrueHHhrMr{ (AT zo 300uT;r), pe3Ko MeH.rrorrluMr.rcf,

3HarIeHI,IflMI{ [oJrr, o6pasyr JIoKzIJIbHbre yqacrKr,r rloBbrrrrerrHhD( r{ [oH]rxeHHBrx
noJlefi, BbmfiIryrble B IIrEporHoM HarrpaBnenzfil Jloxarsnrre MarcuMyrrfbr MaTHHT-
Horo noJLfi Kaprr4pyror JraBoBEre noKpoBsr 6oaee ocHoBHoro cocraBa. Jloxa-nr-
HbIe MHHI{M)MrI, Bo3MoxHo, o6ycnonreHbr flpoueccaMr,r ruAporepMturbHoro Bo3-

Leircnsus.
B cenepo-san4Auofi npfirparrfirrHofl noloce [xarnp.raftcKoro fracrKa Bbr-

AeJUIIorcfl JIoK,IJIbHbIe aHoMzIJIHr,r oBarrbHlD( r.I KonbueBbD( @opv co 3Harreulr.flMr{

AT or 300 sTn u 6onee, Kaprr.rpforque, rro-BHArrMoMy, TeJra cy6nymauflqecKlrx
o6pasonanuit (auaewr-AarluToB, ,qiuIHToB, pr.roAruluTor) nepxne6afioccxoro nog-
pacra. B Aomnne p. .{xarupqafr o6uaxastcfl reonoil,rqecKlr 3aKaprrrpoaannufi
I,rHTpy3rdBrrrfr rurox KBaprl-Ar{opr,rroBbD( nopQzpuroB [o3AHeropcKoro gTafla Mar-
MarH3Ma, c Koropbu na gannofi ruorqaAu )rBr3brBaerc.fl MeAno-flop$upoeoe opy-
AeHeHr.re Bo BTopHrrHhD( KBapqnrax, o6pasoBaBrtrHxcs 3a cqer s(p(pysurnrx H

cy6nynxanfillecKl,Ix nopoA. Tero rntora BbrAeJrflercff rroBllrtrerHhrM MarHr{TrrbrM
roneM (AT no 300uTn). K nerray rpuypoqeH opeoJr aHoMarrbHbx sHa.rertfifi roJur-
pu3yeMocrr,r. B paftone ctro.256, a raxxe no lero6epexbro p. .{xarup.rafi Mex-
Ay upor[uJlrMrl nP 32-38 BrrrBJIeHbr ABe noKirrrbHbre MarHr,rrHrre arroMalrrlu:
rrepBarr r.rHreucr.rBuocrbro or 200 ao 500 uTl u Bropru - or 200 ao 300 uTl., c
KOTOpLTMH TTpOCTpaHCTBeHHO yBr3brBilroTofl Opeonbr rroJurpr.r3yeMocTH.
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Pnc. 5. Ieoloro-reoQuauvecxo-reoxuMHqecKHft pa3pe3 rto peynsTaraM KoMIUIeKcHbIx

HccJreAoBaHHf no crBonoBofi TlaHlaH rrrroJrbHH ){b I (IapaaarcKoe MeAHo-nopQupoBoe

MecropoxAeHr,Ie).
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l. ,{eruonnanLHbre orJroxenrl: ue6eHr, cynecu, cyruruHKr.t; Hurpysunnue uopo,rlbr: 2. [uop*rro-
BbIe H KBapq-,I(HopI{roBbIe nopQrpuru;3. Melxo:epHr{crbre rrrrarHorpaHHru;,(afixoaute fiopoabr:
4. KpynHomarr{oxJrasoBbre KBaprl-Ar{oplrroBrre uopQupnru; 5. MearosepHucrbre KBaprr-Ar,ropn-
ToBbre nop@upnrrr; 6. Kaapueeue cfleHuTbr, ,u,flopr.rroBbre nopQupurrr; 7. ,{ua6asonue nopQr.rpn-
ru. BropuvHbre KBaprlr4ru: 8. CyuecrBeHHo KaoJrHHoBbre; 9. CyruecrBeHHo cepnul,troBbte;
10. MoHoxrapuuru. I l. 3omr .(po6neHLL H paccnaHueBatur, rro pa3pbrBaM; 12. TerroH[.recr[e
TpeIqrIHbI, cofipoBox,qaeMble DII,tHKofi rpeuua. Bropnruue r.r3MeHeHu.f: 13. l-oxnapUeBaHHe;
2-nvrpmtwtatrus:14. I-nporarenue 6uprcsu; 2-nropr.rvunx cynr$naon ueau (6opnr,rr, xzurLKo3HH,
xonea.nuH); 15. CoaepxaHlre KoM[oHeHToB: Cu, Mo, n 0%, rr,rorunocrL py.qHbrx noAceueuzil;
16. Tera r,reaHo-nopQupoBbrx pyA ro 6opry 0,30 yo MeIril;17. CxgaxHHLr H Hx HoMepa;
18. Crsor urroJrbHu.

Tarulu o6pa3oM, fILIThrBafl orMeqeHHyro 3aKoHoMeprocrb, ycraHaBJrl{Baer-
c.f, cB.s36 3THX JIOKZITIbHbIX aHOMZrnI[ft C TeJrrMr,r He BCKpbTTLTX SpO3HOHHbrM Cpe3OM
MZUrbrx rrHTpy3r,rft KBaprI-Ar.rop[ToBED( IIoplDI,IprrToB.

Cra6o HaMaTHLIqeHHEIe Aafi KoBbre o6pa3oBauurr KBapu-Ar,ropr.rroBbrx nop-
Qupuron B MzITHHTHoM noJre He BbrAeJurrorcfl. B MarHHTrroM flone HarrrJlu orpa-
xeHr,rs pyAonoKairr{3yroufie cTpyKTypbr.

Mero.uou BLBBaHHoft rronrplrcarluu BbrsBreHa aHoMiIJrbHaJr 30 Ha xaxyrqe fi -
c.,r [oJrflp]r3yeMocrr,r }rHTeHcr,rBHocrbro or 10 Io l5-20y0 fipil ooHe 3-5oh, Kaprr{-
pFol[as nnolqaAb pzt3BHT]r.fl cynbor.rAHoil rrruneparyr3a\ilvt, [peAcTaBneHHoft Ha
AHeBHOft TTOBepXHOCTH B Br,rAe BKparrneHHr.rKOB r.r MeJrKr,rx npoxrrnKoB IIHpHTa,
xaJlbKo[HptrTa il BToprrrHbD( MHHepanoB MeAI{, pa3Br4Tbrx no TperIr,IHaM oTAenb-
HOCTr,r [OpO.q r.r B Macce flocnerH]rx. AnoualrHa, 3oHa rroJrspr,ByeMocrr{ pacflo-
JroxeHa Ha JreBoM 6epery p. ,{xarrpqafi, Bbrrfirr,rBarrcb B cB HarrpaBnenr,ru no
a3l{Iuyry 77o 6otee rIeM Ha 5 ru c 3a[aAa or lpaHr.rrlbr coqJreHeHus Xorurrcxoro
lr ,qxarup.{aficroro fracrKoB. Axouamua, 3oHa oxBarhrBaer He6oJrblryro rrno-
IIIaAb Lr IIa npaBo6epexre p. .{xarupuafi. flpuypoqeHa oHa K rrrlrpoKofi 3oHe
Apo6neHH, [r paccnaurleBaHu, rropoA, pa3Br-rrofi B.(onb pa3pbrBHbD( HapyrxeHr.rfi.
Ilopo4u B [peAeJlzx arroMailbHofi sorrrr HHTeHcHBHo ruAporepMaJrbHo H3MeHeHhr
H rrpeBpalqeHbl Bo BTop[tIHLIe KBaprII,ITbI. flocle4uue Har,r6onee Itr]rpoKoe pzBBr,r-
TI{e noJrrrr.IJILI B 3K3O- LI SHIOKOHTaKTIIX 3aKapTr.rpoBaHHoro r,rHTpy3HBrIOrO UTTOKa
KBaprl-.4noprrroBbD( nop$upuron.

cenepo-nocrorrHaff rpanr{rla,{xarrapuafi cxoft uepcnexrfi sHofi finorq4Ar,r Ha
MeAHo-rlopQr'rpoeoe opyAeHerue [poBeAeHa rro rr3oJrr.rHr{r{ rroJrrprtyeMocrg B
1004, xoropiul AoBonbHo qerKo Kaprlrpyer nnorqaAr,r pasuttrufl BTop[rrHbD( KBap-
TIHToB c r{HreHcuBuofi cynr$ z,firoir Mr{Hepirlrr{3 uJptefi .

C qenuo [oJryrIeHH, uHOopMaIIu]r o [papo.(e u ycJroBr.r;D( 3aJrerilr[rr aHo-
MzlJreo6pa3yroqlrx o6rexros pyAHo-MarMarHrrecKr.rx ctrcreM MeAHo-[op0rapo-
Boro opyAeHeHl{s 6rrnu BhIrIoJIHeHbr pa6orbr rro r.ruTepnperarluouHbrM trpoOHJU114
KoMrIJIeKcoM MeToAoB: MaTIII,ITHIUI pa3Be.{Ka, BIICI (rraero4 cpeArrHHhD( rpaArreg-
ror), B33 BrI r.r 1II4M. flo.qasurna B33 BrI ycralroBnenrr HarpaBneHr.r, naAe-
HIaiI JroKur.Jrrr3yrorrlnx cynb0uEryro MHHepiIJIr.BaIIilrc pinpr-rRoB, aeprnranrnrni
pa3Mix sou cylr(fugnofi uuueparfisauuu,rrry6rara Ao BepxHefi KpoMKr{ o6rerra,
MOpOOnOlur [peAloJraraeMrD( pyAHbx reJr, r.rx cBr3b c HHlpy3r,rBHOfi AerrenbHo-
CTbIO IIJIOIIAII,I. OPYAEHEHrIE ITPOCTPAHCTBCHIIO CB'3TIHO C I,IHTPY3H'IMH CPEAHC-
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KIlcJIoFo cocraBa, oxBarbIBaJI r{x oK3o- r{ 9HAoKoHTaKTEI. BeptuxalrHarl MoIrI-

Hocrb son cymQuAsofi trrnsepEIJIH3aIIfiH cocraBJlser B cpeAHeM 200-300 M, a Ha

or.[eJr6HbD( flacrl(tx [peBbIIIIaer l,IccneAyenayro rny6zny (3 00 u).
IIo AansrrM MarHlrropa3Be.uKr,r r{ gnerTpopasBeAKr4 ycraHoBneHLI cKpErrLIe

tro.( BynKaHoreunofi tolueft BepxHero 6afioca krHTpy3I,Iu cpeAHero 14 KI{cJIoro

cocraBa, ycraHoBJreHo rronoxeuHe cKpbrrhrx qacrefi uurpysuft, pIMeIoIrIHx Bbtxo-

Abr Ha AHeBHyro rroBepxHocTb.
B qeHTparurofi u roxuofi qacrrx nnoqaAu B rpe.uenax 5o4-Horo KoHTypa

opeona noJlrpr,r3yeMocTH oTMeqaeTc.s [oBbIIrIeHHoe coAepxaHl4e MeA]I Mex,[y
npo(pn.uxrvru 2l-25,IIK 60-78. MaxcuuarbHoe co.qepxaHue rraearn 50 urr/ul na
fIP, IIK 70, s2Lecs Ne na6moraercs rloBblrueHHoe coAepxaHrle 3oJlora - 0,009

uxr/prr npu Soue 0,0005 ruxr/ur.
flo pesynrrarzrM KoMlJreKcHofi llnrepnperarlull reo$nsuuecrl,Ix Mareplla-

JroB peKoMeH,qyercfl 6ypenue rpoBepoqHrx 6yponrrx cKBzDIMH c [oJrHbIM oxBa-

ToM KaporrDxa rr cxsororHHofi reoQu:uxr H [pe,[BapLITeJIEHbIM [poBeAeHHeM

pa6or MeroAoM [II4M n CB .racrn HccneAoBanuofi nloIqaAu.
Ieoxupru.recKne ocxoBbr. flpune.ueuubre reoxuMrrrecKr.re xapiu(TepucruKt4

nepBr,rtrHoro opy,4eHeHHr lr colprxeHHbD( c HLIM BTOpI{ttrIbD( OpeOnOB pAggeflHfis,

6asupyrorcr na Sarr[rrecKr,rx .(arrHbDq orHocf;IIr[xcs r 6oree rIeM 15 rr,reAso-

nop(frEponrnr pyanula o6terraru Isaa6eficroro pyAuoro pafioua (10000 pe3yJrr-

TaroB crreKrprurbHoro aHarrlr3a KopeHrrLrx ilopoA r.r oKono 3000 pesynbraroB crler-
rpilJrsHoto aurutkr3a pbDUrbrx gJrroB[aJrbHo-.qeJrroBr,raJrbHbD( o6paaoaalrafi).

feoxprrr,ru.recKue lrccJreAoBaHr.r, ua fapagarcKoM pyAHoM noJle noKa3lr-

B€troT, rrTo pyAHo-MeTacoMaTr{qecKa-fl 3oHaJIbHocTE [OAqepKIrBaeTC.fi TaKXe 30-

HaJrbHbrM pa3MerrleHr.reM [epBHrrHhD( reoxr4Ml,IqecKrx opeonoB SJIeMeHToB. Brr,ue-

Jrf,roTcs HaApyAHbre, oKoJropyAHbre r.r noApyAnbre Hx rpyflrrt. 3osalrirocTb B pil3-

MerrleHlru gJreMeHToB orMerraerc, r,r B rop[3oHTi]JIEHoM pzBpe3e. IrlsorAa KoHueH-

TpaqHs SneMeHTOB B rrepBHrrHbrx reoxrrMrnqecKr{x opeonix yBenLIlIHBaeTcs rlo

cpaBHeHulo c (fouonofi BMeIqaIoU[x [opo.U B AecsTKH - coTHH pas. Kar ilpaBuilo,

reoxuMHqecKlle opeonbl npeBb[xaloT puBMephl pyAHLrx TeJI I,I oKOnOpy.(HhD( Me-

TacoMaTI{Ton e 5-10 pa3. B KaqecTBe KoHKpeTHbD( npHMepoB pa3MeIIIeHH, 3HAo-

reHHbIx opeonoB B pyAHoM [pocTpaHcTBe npr{BoA}rTc, KapTa [epBI,IlIHbD( reoxr-
Mr.rqecKr{x opeonoB MeArr u volu6Aena (puc. 6), a raxxe reoJlon{ElecKrre pa3pe3bl

c flepBr,rrrubrMu reox]rM[qecKI,IMLI opeonaMu Me.[H, uolll6Aesa u cepe6pa (puc.

7,8) IapanarcKoro py.qHoro uonx (cna. puc.1).
Hau6onrruufi nparru.recxufi r.rHTepec [peAcraBJUIIor o6urupnue rI{Apox[MI'Iqe-

cKr.re aHoMtUI[]I, oxBaTbIBaroIUHe lapaAarcroe MecTopox.qeHne, Xotu.f,ltcrfifi

fracro1 H upaKTHrIecKI,I Bcto [epcleKTI'IBH]'Io .{xarupvaficKylo flnoqaru. fua-
poxuMEqecKr.re arroMnJrrlH rro [oBepxHocTHEM ]I IIOA3eMHbIM IIOTOKaM BbI,Uens-

rorc.f 1ro cooTHoruenruo cyrm$ar-HoHa K ru,(poKap6onar-uosy, rro cyllfMe Merarl-

JroB H [oBbIIrIeHHbIM coAepxaHl.IflM Cu,Mo,Zn,Ag.
Onpe4eleuuuft nparruqecrufi utTepec [peAcraBJrrlor [epBI{tIHhIe reoxH-

Mr.rrrecKue opeoJrbr Cu,Mo, Pb,Ag, oxBarblBarouue [paKTI{qecKH Bc}o [nolqaAb

Xapxapcroro Mecropoxlenr.ur r.r coB[aAalouue c reotpu3llqecKrlMu aHoMaJII'ITIMH
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BII ra rkIApoxI{M}IqecKHMLI aHoMarruflMn Cu,Mo, oxBarhrBarorrluMu IOB .racrr
.(xarupvafi cxofi ulorlaAa.

3acnyxunatoT BHHMaHH, pe3ynbrarhr,ueraJrbHhD( JIIaroxHMHqecKrrx ilouc-
KOB Ha nnorlaAu Xapxapcxoro MecropoxAeHnr, n rotopofi BburBneHbr 4 ato-
MurrrEHbrx roJu pa3MepoM or 100 x 200 lo 200-300 M c co.qepxaHueM MeAu Ao
0,05oh.,{na us urEx oKoHTypeHhr Ha ceBepHoM r.r ABa - ua IoB $nanrax Mecro-
pox.(eHllr. Bo rrryrpeuHllx KorlTypax grux arroMarafi nrrgenrarorcs.6olee lo-
KarIEHhIe c coAepxaHueM Me.{[,qo O,lyo. 3ru loranbHbre aHoMturr{H npocrpaH-
crBeHHo coB[a.{ilror c 3oHaMrr pa3phrBoB. Xaparrepuo, rrro B rleHTparrbnofi qacrn
Mecropox,{euvts., rAe oKoHTypeHo py.{Hoe reno ua rrry6uue, Ha floBepxHocrg Jrr.r-

ToxuMHlIecKHe aHoMzuIHI'I MCAI'I He Br.T/{eJI[IoTcq, qTo, BepofiTHo, cBr3aHo c npo-
qeccilMl,I I,IHTeHCLIBHOTO BhrIIIenaLrfiBaHVfl. [r BbrHOCa Me.q[ C rroBepxHocTHbrx ro-
pr,r3oHToB. crasaHHoe orHocHTC' n r rvronn6Aerry, rAe oH o6pasyer nil[rb oAHy
aHoManuro (400 x 150 v) Ha CB Qraure MecropoxAenvrfl. c corepxaHueu 0,01-
0,02yo, rrpocrpaHcrBeHHo rsrorerouyro K pa3pErBy cB npocru pald.ils. Hau6o.nee
o6mupHue aHoMaJrur,r MeAfi rz uorn64ega Bbrrenflrorcfl Ha ceBepHoM Sraure
Xapxapcrofi nroulaAu, rpuypoqeunofi x MorqHbrM 3oHaM pa3phrBoB C3-ro (cy6-
MepEAHoHarlrnoro) rpocrHpaHrul LI [pocrpaHcrBeHHo oxBaTbrBalorqefi roxHhre

Qnanru fapaAarcxoro MecropoxAeHr{r.
C qelrrc paspa6orxu reoxl{Ml,rqecKr,rx Kpr.rrepxeB H parluoHi}JrbHoro KoM-

nJIeKca TeOxLIMLIqeCKI{x MeTOAOB nOI{CKOB MeAHO-nOpSrapOnsx pyA B ycJroBr{Jrx
Ma.roro Kanxas4 Ha fapa.qarcxou MecropoxAeHrrr{ [poBoAunlrcb orrbrrHo-
MeroAHqecKI{e u ilotlcKoBhle reoxr,rMurrecxue pa6orrr. Ourrruo-MeroAuqec1gMq
pa6orarran BbuIBJIeHo, trro gJIeMeHTaMr{-HHA}rKaropaMr,r I'apaaarcxoro Mecropox-
AeHHS rro JrarepaJrr,r sBJrrrorcfl Tpvt 3JreMerrra: nprMbre Me.uHo-nop(pupororo opy-
AeHeHH, - Me.ub, lrolu6.4en, xocnennrrft - cepe6po.

B crpoeuuu [epBLItIHbD( opeonoB no BepruKzIJILr Ha Mecropox,(eHur.r orcyr-
crByer aa00epeuuraqlu B npocrpaHcrBeHHoM pac[peAeneHuu lpyrfl HaA-
py.(Hhur I'I [oApyAHhrx sJleMeHron. OrcyrcrByer raxxe orrrerJrr,rBzt, Bepr]r1anb-
HA'I 3OHAJIbHOCTb.

Hara6olee mllporc.Ie ln I{HTeHcLTBH-sre opeoJrrr o6paeyroT Me.a} u uomt6Aeu. Ha
noBepxHocrl'I opeoJIBI MerH flpomJreurr cna6o, B r.rx crpoeHau orcyrcrByror crrnom-
Hocrb. .{anee rro sHaqLrMocrLI opeoJrhr o6pasyer cepe6po Ha ypoBHe pyAnoro reJra r.r

Ha IloBepxHocru. Olono o6paayer orHocr.rreJrbHo rrrxpoKue, Ho Ht43Kofi Hnrencr,rs-
HocrH opeoJrBl Ha ypoBHe pyrororo ren4 a na lHesHofi [oBepxHocrr,r - eruHr{rtrIbre,
H3oJII'IpoBuurHbIe arIoMaJIbrIbIe ToqKI4. Crr,Iueq, HLTKeJTL u ro6anrr o6pasyrot He3Ha-
!MT0JIBH6Ie, y3KI'Ie ru+reftnrre opeoJlbl anai6oit lrrrTer{cr,rBuocTn rra ypoBHe py4roro
rena- I{rrr, nonrQpau, cypbM4 BHcNryr r{ Mbrrrrhrr( ([rmcupyrorcr 11o orAeJrbHbrM
I'I3oiII{poBaHHbIM aHoMitrrbHBIM TolIKuM, pacflonoxeHlrhrM 6es onpe4enenHofi npo-
crparrcrBeHnofi gaxonoMeprocrr{. Opeonsr 6apux orcyrcrByror.

Orcyrctrue opeonoB 6apux, Mhirlrbrr(4 cypbMbr, cBlrHrla H rIlrHKa na.urenuofi
NOBEPXHOCTIT, HA H2TII B3TJI'A, CBI,IAETCIBCTBYET O 3HAIXTTETTHOfi SPOAAPOEAruIOCTH
Me4{O-nopQrponofi pyA{oft KonoHKr,r ua fap4AarcKoM MecropoxAeHr{r{.
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puc.6. Kapra nepBHrtHbrx r-eoxHMHtrecKHx opeonoB MeAU 14 MOJIH6AeHa

f apaAarcroro MecropoxAeH Hq MeAHo-ropS HpoBblx pyA.
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Puc. 7. feoaoruqecKl{e pa3pe3bl c nepBrrqHhrMr,t reoxr,rMrqecKHMH opeonaMH MeAa,
MOJTH6AeHa H cepe6pa.

Lfeororrcecxne pa3pe3rr no npoQmru III-III n Y-Y;2- Cu; 3- Mo;4- Ag.
l. CoapeueuHble orJloxeHnr: cyuIHHKn, cynecu c o6[oMKaM[ flopoA;2. Knapqenrre H KBapuco-
AepxaIIIHe .lIHopLIToBbIe nopo[rpHTbl. fiailr.n:3. MeaxosepHucrbre ruarHorpaHfiru; 4. KrapUe-
BBIe r{ KBaprlcoAepxauxe lHopr.rroBue nopQrpuru, py,rtoHocHbre; 5. AilafiaBiorue nopQnprrru;
Btoprvrule rcapultrhr: 6. Mouoxnapwrru;7. Krapu-cepnurr-xaoJruHoBlre; 6. Paepunrue Hapy-
\IEHVfl.
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Ha fapaaarcKoM MecropoxAenl,ru pa3BHTbr ocrarorrHhre, orrpbrrhre BTopr,rq-
HbIe opeonrr. llpe.qcmu{TeJTrHLrtr,t ropI43oHToM .ulr onpo6oBaur{.fl B ycJroBrrnx naHI-
rua(pron BTopHttrIhD( HaropHhx creuefi fiBrrfietcfl, gJrroBr{irrrbHrul ropu:orr C, rny6q-
Ha Koropolo BapLupyer B trpe.qenzx 0,2-0,5 u. Onrmrarrsxofi ananzeupyerraofi
$paxquefi Mareprdzrrra npo6 xnnaerca $paxqz-a iraenee I uu.

Oururraa-nrHofi cetrro onpo6onaH ufl rtpu [poBeAeH]rr,r AeraJrbHbD( Eo]rcKo-
nrx pa6or Ha Me.[Ho-nopQxponue py.{br B ycnoBurx Manoro Kasxa3a flgilfle-rcs,
cers 100x40 u npurr,reHrlreJlbHo r uacma6y l:10000, rpu Koropofi ornocureJrb-
Hoe pacxoxAeHue Ans MeAI{ cocraBJr.seT l2Yo,xtottu6Aesa -7I,4o , qro, oAHa-
KO, He npeBEIIIraeT KpHTlrllecKoro ypoBHg. w HegHaqr{Mo BJIH'eT Ha KarrecrBo nep-
suqHofi reoxrzMr.rqecxofi uuQopMarlll4.

B matoxunaurrecKllx fioroKax fapalarcxoe MecropoxAer{ue flposBn-f,ercs
JrHrrrb aHoMa.rrrrflMH MeAH A VOlU64eHa Ir He3HaqHTeJrbHo - cepe6pa. B qelou, uo
BCeMy fapaAarcr<oMy pyAHoMy rroJrro BbrAeJrrrorcr o6ruupHbre noroKg MeAr.r
(0,015-0,1%), cepe6pa (0,00004- 0,00016%), qr.rHKa (0,008-0,015%) u rroKarrb-
HLIe He3HaqHTeJIbHbIe IIOTOKI{ trlolu6Aena }I cBr,rHUa. Hara6onee o6ruupHrruu n
KOHTpaCTHbTMU ,BJTTIOTC' [OTOKr4 Cepe6pa, Me,lu,,{anee rIHHKa, Hilr{MeHee - Mo-
ma6.(ena Il cBHHua.

Ha .{xarrpqafi cxofi rrnolrlaAl4 BbIAeneH psA flr.rroxuMr.rqecKr,rx [oroKoB 30-
rrora, coflpoBoxraroqrrxc, rrororaNrur Mep.u, cBr{HrIa, rIHHKa. cO4epxauue 3onora
B Jflrroxr.rMr4qecKr,rx floroKzx cocraBJr-ser 0,01-0,15 r/r, a 4nyx npo6ax - 0,9 r/r,
u r oAnofi - 2 r/r. JlutoxttttllrlecKlle uoroxu 3oJrora conpoBoxAarorcfl MexaHH-
qecKr,rMr,r rroroKaMr.r ilLrpfiTa c coAepxaHr.reM or I rc 20 r 6olee ilpoqerrroB B
snelffpoMarHnrnoft QpaxUuu IrrJII,Ixa c [oAaBr.sroulzru upeo6naAagrreM neHTitroH-
AoAeKiIS4pLIqecKI{x u olcag.qp[qecKr{x $opr"r. KoauqecrserrHhre H KaqecrBeHHhre
napaMeTpbl JII'ITOXLIMI'IqeCKI{X U IIUIHXOBO-MI{HepaJIOr[qeCKEX IIOTOKOB CBI,IAe-
TenbcrByfor, qro B rlpeAeJlax .{xarupuaftcxofi rrJrorrlaAu, B orngrlge or 3HasH-
TeJrbHo MeAHOTO xapaKrepa MerHo-rrop@upoeoro opyAeHeHr,rr fapalarcKofo Me-
cropox.(eHLrfl,, t4Meer Mecro raKxe cyruecrBeHHo MeAHoe, MeAHo-nop$uponoe
opy.{eHeHr.{e, HO C 3OJTOTOM, rrro CyrqecrBeHHo floBhrlrraer [epc[eKTgBhr nxa-
rupuaficxoft nnorqa.qr.

B pesynrtare AeraJIbHhD( troucKoB no [epBr.rrtrrhrM opeonaM B rrpeAeJrax
,{xarupuaficxofi nnorqa.uu BblreJlrercfi prA MoHogJreMeHTHbD( }r rroJrrrgJreMeHT-
u ix anoua-nrHbx norefi , [epcneKTHBHhD( na o6napyxeHrre MeAHo-nopQraponoro
opy.rleHeHr{r.

B crpoenratr a:rroMaJryrfi ua flxarr.lp.raftcxofi [noqa.4r{ na6rnoAaercc oupe-
AeneHHuur 3oHrurBHocrL rro Jrarepanfi: or rIeHTpa r nepa$epr{r,r - Me.qb, uolr6.qeu,
1apnfi, Ex oxBarLrBaror aHoMaJrnu cepe6pa. a Ha uepr.r$eprEu Ha BocroKe - cBrir-
HeU; Ha 3a[aAe - ryIHI(. KorH.recrBeHHLIe reoxuMr,rqecKr.re napaMeTpbr BhrAeneH-
HhD( aHoMzIJIllit, vx Sneprentrrrfi cocraB, rAe HaprAy c ocnoBHbrMlr SJI9MSHTaMH

Me.uHo-ropouponoro opyAeHerrru (ueArro u uolH6Aeuou) nugeriltorcfl, aHoMa-
nnu 6apus, cBr{HrI4 ur,rgKa, 3agr,rMarol[rx rpafiue Bepxnee floJroxeHue B Me.uHo-
nop(fnponofi pyauofi KoJrorrKe, cBlr.qerenbcrByror, rrro B orJruqrre or lapagar-
cKoro MecropoxreHr,r, 3AecL HMeer Mecro He3Haril,ITeJIEHa' 3po.qlrpoBaHHocr6, a
MecraMI{ coxpaHHocrb IIo.q IIoKpoBoM 6afioccrux ouoxenufi scefi N{eAHo-rrop-
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@uponoft KoJroHKr.r, coBrraAalouefi c rounJrexcHbrMr{ aHoMaJrLIrMu nropofi rpyfl-
rlbr, BrJlloqaroqefi AaHHbIe gfleMeHTbl.

Ilocre [poBeAeHLI.fl reox]rMarlecKltx pa6or craJlo oqeBurHbrM, trro B rtpe-

Aenax BbrIeJIeHHofi anouanr,ru Me4l,l MLr r.rMeeM .[eno c caMrIMlI BepxilMl{ MeAHo-

nop(puponrx pynurrx ren, rpeAcraBJreHHbrx B AaHHoM cpe3e cylrSu4Hoft tuune-
parJrfl3auuefi. Harrra peKoMeHAarIu, o [epcrleKTplBax .{xarnpuaficxofi uloluaAra
ilonrr[na rroATBepxAeHr.re, B [peAenrx yxasaunofi IIoIII4AII na rly6utte 50 rr,r

6yponrrvu cKBiDKzHaMu 6rutu BcKpErrbI Me,uHo-ropQupoarre pyAbl, B cocraB Ko-
Toprrx BxoA.f,T xtrnrKorlldpv:T, fluIpvtr, cQalepu:r, riuIeHI{T, trlom6Aenur, 3oJloro.

Taroma o6pa:ou, reoxrrMltqecKylo 3oHaJIbHocrE MecropoxAesrfi ue.&ro-trop

Quponofi $opuaqrau (nxrnouaa opeonu) MoxHo xapaJcepl,I3oBarb BeJII{tIIrHofi or-
HorrreHr{Jr npou3Be.ueHrul sneuenroB-r.rHAr4KaropoB, Trroreloilux K Bepxlefi .racrll

pyAHofi 3orrBr, K gJreMeHTaM-r4rrrr{Karopiu Hr{xHIrx ropH3oHToB. OSo6urenfie h aua-

Jrra3 grlrx AurHH6D( rro ptr]irlr.rrrbrM o6rerraru fgaa6eftcroro py,uloro parloHa rlo3Bo-

Jrrilrlr BbrleJrr4Tb Arrf Hanpy&roro, BepxHepy.uroro, cpe4{epyAHoro, HHxHepy4loro
H rroApyrororo r.rHTepBuuroB opyAeEetfvts. SrzlrloHrrbre roplBolrriulbllble cpBbl, xapaK-

Tepr,r3yroilEec, onpeAeneHHhrMr.r BeIrrrrrHaMH floKa3aTe.flefi sosanrnocTtl H 3aKoHo-

MepHbM lD( pacnpeAeJrer{ueM oTHocprTeJrbHo py4rbD( Ten H IrepBI4tIHLD( opeonoB Me-

.qu, naorm6Aeua u cepe6pa.

MoAe.nr pyArro-MarMarlrrrecKlrx clrcreM MeAHo-[opQuponux Mecro-
poxtenufi Isaa6eftcroro py,rlHoro paftoua. Ylcxory kr3 amaJwls;a o6uereororn-
qecKux ,qaHHbrx, a raxxe xaparcrepa reoQusuuecKr.rx troJlefi r.r reoxuMfiqecxux
opeonoB Ha pa3nuqHbD( ypoBHlrx gpo3uoHHoro cpe3a MoxHo ctfopuyltttpoBarb
cneAyroqyo MoAeirb pyAHo-MilrMarur{ec(ux c}IcreM Me,(Ho-fiop$upororo opy-
AerreHr{r B npeAenax fga6eficroro pyAHoro pafioua. fraeurnvrr. cocraBJlrlolufl-
Mr{ Mo.[eJrr,r flBJrrrorc.f, BMenlarctqtrr paMa (SanepuroBble HHTpy3]IBbI rnaBHbrx
(fa-:), uanue r.rHTpy3r.rnnrre uopQupoBbre reJra rurra uroxoo6paaHLD( TeJI I,I AaeK,
KaK [paBrrno, noKanr{3yrorquecs B 3oHzx pa3BuTus pyAoKoHTponHpyrolrlHx

crpyKryp H fipocrpzucrBeHHo recHo yBf,3blBaroq[ecr c opyAeHeHI4eM, 6pex.rue-
BBIe rena, pyAHo-MeracoMarurrecKafl 3oHanbHocrb, py,uHble rena. MoAenL fII{-
TbrBaeT u3BecTHbre npeAcTaBJreHr{, o xapaKTepe 3aBHcI,IMocTH MexAy oPyAeHe-

HrreM, MulJrbrMlr nop$r,rponrnru IrHTpy3I{JIMI,I I,r JIoKanbHo pacilpocrpaHeuHblMll
pyAoHocHhrMr,r ruAporepMarrr.rraMl4. Tena se Merree, MoAenb xapaKTepl,Isyer cnofi -
crBa, npucyrq.re lrMeHHo MecropoxAeHl,IsM f apa.uarcxoro pyAuoro noJIf; .

Eommas qacrL rrJrorqaAlr pyAHoro noJur cJroxeHa rrJlaruorpaHrlToBbruH uH-
Tpy3uBitl,tr,r Ara6ex-C.rraBrHcKoro MaccI{Ba, sBnrrorqeroc, BMelqarcqeft pauofi.

.{peanufi Aoamnrficxufi r[yuaaueuT 3Aecb HtxoAr,Ircfl ua rrry6nuax or 0 ao 2 xv
(Huxonrcrr.rtru rp.,1975) r{ MecrurMr,r (Xpaucxufi u Jlorcxrfi uaccunu) o6uaxca-
ercs, Ha AHesHofi fioBepxHocra. BrrrerqarcIqr,rMr.r flopoAaMr,r MaccI,IBa rBJUIIorcfl
BynKaxoreHnhre o6pasonannx 6afioca, cnararorqfle KoHTpacrHyro aHAe3I{T-

6asarmr -puoJrlrroByro $opruauNro (A6ayrnaeB v Ap., 1988). B pafioue fapaaar-
cKoro pyAnoro rlor.f, Macc[B 3poAHpoBaH.4o ropr,r3oHToB, Ha KoropBD( B KorrraKTe

c r,rHTpy3lrefi saxoArrcg BynxaHoreHHbre roruqr,r Ht4x(Hero H BepxHero 6afioca"
rlpeAcraBneHHhre anAesr,rro-6a3aJrLTaMl,I, aHAe3HTaMlr, pHoJrHTaMrr, plroJrr,rr-Aarlfi-
Tztt'rlr, prroAarl[rraMil il w, ryQar"ru. Macc]rs flpfiypoqeH x ocesofi qacru lllarrrxup-
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cKoro ropcr-floAHflTnfl. vt oxBaTbrBaeT Harzoonee npuno.4HrTyro qacTB py.4HOrO
pafioHa. MaccLts B rlnaHe xapaxTepu3yercf, nexoropoft B6rrflHyrocrrp) B Meprr-
AHOHtIJI6HOM HarIpaBneHHt4, HeflpaBl,rnlHofi, c r,r3BlrIHcrhMH otrepraHuruz, $op-uofi u He6onrurrau pa3MepoM B no[eperrHuxe. @opura ero rrrroKooopasuax, rrJro-
Irlarb - oKoJIo 80 xn.rrvr. YcranoereHa KoMarMarlzrrHocrb r,rHTpy3I{Ba c rro3AHe-
6afioccxrzulr KBapueBhrMr,r nrraruoropSuparrlz (A6aynnaea,1961; faANzes lr Ap.,
1981), rrro flo3Bonfler paccMarp]rBarB ux KaK pa:]nutrHhre (baqzz eAunofi BynKa-
Ho-rnyroHHqecKo[ accoq]rauEu; rlopoupoBr.rAHafl r,r rpaHo$npoBa, crpyKTypa
IrJIiIrHorpaHI'IToB no3Bon[eT cyAr{Tb o He6onbilrofi rny6xne SopnaupoBaHrg 1rH-
Tpy3r.rBa. comacno flelpoxr,rMl,rqecKr.rM [apaMerpaM, Ara6er-clasrHcrrafi N{ac-
cHB [pHHaIJIexI'IT x ceueftcrnaM rpaHHToB rt Hu3KorrleJroqHbrx rpaHr.rroB ]r3Becr-
KoBo-Iqenovuofi cepuu, BHeApuBIIT[xcf, B 3Breocugr.uunalrHofi reoreKToHuqe-
crofi o6cranorxe. XaparrepHrle oco6esnocrra r{x - 3HaquTeJrunoe npeo6Jra.4aHge
HaTpHfl HaA KarIrIeM, BbICOKTUI H BeCbMa BbrcoKa.f, Hrr.rHo3eMr,rcrocrb (al' - 0,95-
4,91),6ff'tsocrr K aBcrpanuficxrau lpanr,rraM S - rrana !r oJroBoHocHbrM rpaHr.{TaM.

Baxurnr gJreMeHroM crpoeHr, MeAHo-[opQuponrx c,creM fsaa6eficxoro
pyAHoro pafioua sBr.f,rorc.fi 3py[THBHbIe 6pex.rzn, (pnxcupyrorq]recfi ua fapa4ar-
cKoM, Xapxapcxou u Maapuscxona Mecropoxrenlrrx. Tera epynrunnrx 6pex-
.IIIfi saHr.rNraror ceKyrqee floJroxenr.re c BMerrlarcrqr,rMr.r nopoAarr.rn. Opynrr"roe
6per.mponarrue Ha MeAHo-ropQuponrx MecropoxreHarD( iapaaarc*oio pyarro_
ro [oJrfl flMeer MHoro o6qero c TaKoBLTM[r MeAHO- U UOma6Aeu-nopsrponrm
MecropoxAenufi Kaexasa, cpe4uefi Asr.ru, Poccnz, Monronura, CILIA, 4ro, ,
Apyrrdx crpaH. Kpzreprurrau 6pex.rupoBaHn [opo.4, orpCIKulroqr.rMr4 crreq]rouxy
9TITX [ocrMarMarHqecKl,Ix Ilpo.{yKror, o6orarqeuurrx neryquM1l KoMrIoHeHTaMH,
flBrcrorcfl' (Tyronzr, 1974): Ir3oMerplaru{aa H gluruncoBr,rAHarr B rrnaHe rpy6o-,
rrrroKo- H BopoHKoO6patnar ua uy6uuy $opura 6pervuenrm reJr, orcyrcrBHe B
KOHTaKTHbD( 3OHax cpewr BMerqarcuHx rropor cne,(oB TeKTOH[qecKoro eosAefi_
crBl{fl, cloxnrrfi rereporennrrfi cocraB o6roNto.rHoro MaTepl{aJra 6pexwfi,
BKrroqarcIqero o6lonrKl{ nopoA I{3 ptBHbD( rny6uuurx yponrefi; r{3MeHeHr.r.rr

Sopurr o6lonaxon or oKpyrnoft .qo ocr"poyronruoft , cererru 6peru,retrx re.u,
SaKrroqalotqax o6lonaKH rlopo,q H py[ MarMarfiqecKoto u flocJreMarMarr.rqecxoro
rrPOUCXOXICHilfl.; HEIIIHIMC BYIKAHI,IqCCKOTO MATEPI{AJIA B IIEMCHTHPFOIqCfi O6-
JToMKI'I py.qHofi Macce. Bperutenrre rera upu ue6olbrtrr{x piBMep1x B rrnilre npo-
T.flrr.rButrorc, Ha AooTaro.uro 6olrruyro rury6nny [r BMerrlaror sHAOreHHyro pyAHyro
Mr,rHepa.m.r3arlmo. Baxno orMerlrrb, imo reJra SpyrrrHBHbD( 6per.nafi- orrir*nuo
Suxcupyror pyrorourpoJrr,rpyroul,e crpyKTyp'r, B cBs3r,r c qeM rror4cK[ H pa3BeA-
Ka gTrD( O6pasonanufi r,rueror BaxHoe npHKJIaAHOe 3HaqeHr.re.

cooruorueHrarr gpyrrrr.rBHhrx reJr c MeAHo-rrop(prpoarru opyAeHerrueM Aoc-
rarorrHo crroxHbre. IIo upe4craBneulurM p.Cumruroe (Sillitoe, lg72), A.I,I.Kpun_
uona (Kpuaqon, 1983), pasaeJUIeMErM aBropulMr4, 6pex.nnenue reJra cKopee xapaK-
TepIrhI AluI BepxHI{x qacrefi MeAuo-[opQuponrx cucreM - rrorBJreHr,re raKlrx reJr
[p]IMepHo orBellaer ypoBHIo Bepxrrrrx BLrxJrr{Hr{Banufr nopQnpoBhrx r,rgTpy3r.{BoB.
B cnyrae rrpu*frTufr 3Toro [onoxe,r{rr, MoxHo o6racHrirr p*snrrr*eMexry Me_
cropoxAeHr,rrMr.r IIo pac[pocrpaHeHHOCTH r,r uacr:rra6aM paSBUTrnfr 6peruuerrx
Ten parHbrMu my6uuaufi .{eHyAarl,Ira Me.{no-uopsnponrx cilcreM. Hcxorfl us
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crefleHrr gpoAl{poBauHocrri MeAHo-[op(fuponrx cxcreM, Moryr 6rrru rcxpurrr
(I,Iuanxuu, 1970; Kpurqoa, 1983; Tyrosux,1974): 1) pyaonoorrfr nop(puponrM
trrTOK u se6oluriue 6per.rNeBble Tena HHxHLrx ypoeueft 6pex.ruenrrx rpy6ox; 2)
ano(frsri nop(puponoro Irrror€ H rpr{Mepuo cpeAlrue ypoBHI,I 6pexuueurn< lpy-
6ox; 3) BepxHlae qacril 6pex.ruenrx rpy6ox u ne nop(pupoBbrx uurpysrlft. Oc-

Hosuofi o6terrl flpoMbrrrrJrennofi uznepurnll3aul,Iu B [epBoM cnyqae KoHTponupy-

ercr nop(pupoBblM IIIToKoM, Bo BTopoM - KaK uop(fupoublM IIIToKoM, TaK I/t

6pexuzenrnafi TeJIIMH, KoTophle uHOrAa Hecyr sHaqrTelrrurrfi O6rev pyAHoro

BetuecrBa, B TperbeM - n 6per.rueBbrx reJlax, oAlraKo Bo MHoil{x cn}EraJlx oHa He

I,rMeeT rlpoMbrlflneHHoro 3HaqeHI,Ifl .

3pynrrnuue 6pexvul.r, BburBJreHHbre B rleHTpaJrbuofi uau6onee [p]IIroAH-ff-

rofi .ractu fapa.uarcxoro pyAHoro IroJIs, cocrorr LI3 BMeularcuux [opoA, trPoA-

cTilBJreHHbuc o6louxauu [nar]IorpaH[IToB, BynKaHHTon 6afioca, a TaKxe nopSu-
poBbrx rel. Oopubl o6noMKoB oT ocTpoyrolruoft Ao ollpyrnOfi, xopolro oKaTaH-

uue, no.4o6Ho rirJrbKe u BaJryHaM B KoHrJroMeparax. O6rouxn, cJlaralolque 6pex-
qI,IeBbIe TeJra, IlIIoxo oTcoprHpoBaHbl, KoHTaKTbI C BMeIUUUOUIAMII [OpoAaMI'I

o6rrqno pe3Kr,re. Bperwearre reJra raxxe r,rHTeHcHBHo rr.rAporepMaJlbHo nepepa-

6oranrr r.r Hecyr [oJruMeraJrbHylo pyAHyro MHHepanI,I3auI,Irc (upe4ctaelelrHylo
qarrle Bcefo Mr.rHepa[aMr.r 3oHbr oKr{cJreHr.rr), o6yclonneHHylo yqacrueM B py,[o-
o6pasonanlrr4 rrrlrpoKoro Ha6opa sJreMeHron, ![opnanpyroqrx pa3Hoo6pa3Hylo

pyEyro H xI,IJIbHyro MHHepaJII43aIIHrO.

Ma.nue noptpupoeue r{HTpy3LIu, c KoropbruH crpyKrypHo - rpocrparlcr-
BeHHO CBr3rUrO MeIHO-rOpQnpOrOe opyAeHeHHe fs.Ua6eficKoro pyAHoro pafioH4
f;BJrrlorcf, oco6bnlfi (baqumtru nopoA ra66po-.uaopl{r-rpaHoAl,IoprrroBofi Sopnaa-
quu. 3tu MtrJrbre r{HTpy3Hu paccMarp}rBarorcs KaK npou3BoAHble 3aKrroqxTenb-

uofi (paau rio3.uHeMe3osoficKr.D( MarMaruqecKr,rx KoMrIJIeKcoB. Mexay ilopo.qaMl,I

Ara6ex-CnaBsucKoro IIHTpy3I,IBa LI MaJIrIMH nop$uponuufi I'IHTpy3[BHrIMI'I Te-

JraMH HaMeqaercfl Bo3pacrHoft pa:prrn c LIHrepBaJIour 20-30 MJITI. JIer, Apyn'IMI'I

cJroBaMH, MirJrbre uHTpy3[rBHhre rrrToK]I B AaHrroM Cilyr{ae paccMaTpHBaloTc, Kax

caMocrorrerbHrrs rpyfifla. B ro xe BpeMfl Bo3pacr MiurbD( I{HTpy3zBHED( TeJI H

pyAoHocnbrx MeracoMarHToB [paKTHrrecKH 6nusox. flocneAune flBJlflrorc.s IIo3A-

HuM [3MeHerr]reM flopoA r,r HarroxeHbr Ha KBapq-[oJleBoltrnat-6rEoruroBble Mera-

coMarlrThl I.I flpoilIInlrTbl.
Hau6o;ree paclpocrpzueuHLur{ Sauuruu MaJrbx unrpyaufi flBJUIIorcfi .[I.Io-

pr{Tbr, KBapueBbre.u{op}rrbr, rparroluoplrrbr c uopQuponrna cJIoxeHI,IeM. feOnOrO-

rreTponoruqecKlle oco6ennocm srnx o6pa:osaHr,rfi nogpo6no paccMoTpeHbr B pa-

6ora:r Mnoil.rx HccJleAoBaToreft (A6tyJUIaeB, 1963; A1XyJIJIaeB I{ Ip., 1988; Aga-

ArrJrr(eB, 1989), pa3Mertreabr oHH B,q,oJrb Bocrotllroro o6parr,urenur Ara6er-Cnas-
flHcKoro Ena[rorp.mr{ToBoro rruTpy3r{Ba. 3Aecr ycraHoBnenbl KBapq-A}roplrr-

nopQupuroBbre lr rpalroArropzr-nop(pupoBbre rrrroKl,I c BerBrIIIrIuucx gafiroo6pas-

HBrMlr reJraMrr. IlL.rpuna.uarZroeoro rroJrf, cpe,ryr rr]IarilorpaHuToB - 6onee 200 ut.

Zccne,qosaHl{rl rloxa3atm, qro JIoKtuII'I3aIII{fl MeAlro-flop(puporsx pyAHED(

TeJI r{ OKOJTOpy.UHbD( MeTacoMaTfiToB Orrpe,ueJrflIlacb coqeTaHLIeM KOMrIJreKcoB rlo-

pol c oflpeAeneHubrurr SusuuecxuMr,r csofictnarran. B reoSusuuecx]Ix fioJurx 9To

B6rpa3r.rnocb B lr36r,rparelrnofi ilpuypoqeHuocrl,I pY.utrx reJI I{ MeracoMarl{ToB K
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aHoMiIrIu.tIM oflpeAeneuHoro 3HaKa Hm,I ypoBH, 3HarreHufi. YcranosreHo, qro Me-
cropoxAeHHff MeAHO-rrOpsUpo$x pya fapaaarcKoro py,4Hofo nons HaxoArrcff B
fipelenax anouannfi BII. AlranorliqHhle aHoMtrJrrru BfI srrrereHbr 3a npe,(enaM6
pyAHoro [oJr.g, no KoMrrJIeKCy npr.I3HaKoB rroreHIIuaJILHO [epc[eKTr,rBHLrx Ha
npoxr.rnKoBo-BKparrneHHoe MeAHOe OpyAeHeHHe.

Heroroprre eJIeMeHThr Me.4Ho-rrop(puponrx MecropoxAenrafi pyanoro rro-
nfi xopouo ono3Halorc, B M€IrHHTHbrx [oJrJrx. Illaruorpan]rrhl Kaprrrpy]orc, or-
pI{IIarenbHbMlI 3HageP.vuMvt AT, ytxrne JIoKaJIBHhre MHHI,rMyr!{br MarHr4Trroro no-
nt ro 500 nTn BHyrpu gToro KoHTypa o6rscHsrorcfl HeoAHopoAHocrbro nerpo-
rpaSzvecxoro cocraBa Ata6er-CaassHcxoro Maccr4Ba. Eolee BrrcoKuMr,r Mzr-
HLtrHbIMr.r rroJrf,Mr,r Ao 1000 uT.n xaprupyerc, ,{xarrapuaftcruft unrpysran. JIo-
KaJIbHbIe MaKcI{MyMbI MarHr,rrHoro flon Hanp.f,xeHHocrEro or 500 ao 1000 nTn
orBeqaror reJIElM fioBblluelrHoft ocnosnocru. Cnoxofinrnvr rroJIoxI,ITeJrbHhrM rro-
neu (AT ot 0 Ao 100 nTl) co cra6rnru ropr43oHTiurbHbrMr.r rpaAr.reHTirMr.r, Kaprr{-
pylorcfi o6nactr pasBilT:r4fl s$$ysnauux rir rrIlpoK;racrlrqecKrx (faUuft ByrrKaHr,r-
ToB BepxHero 6afioca, Koroprle rlpegcraBneHbl arge3uTiulr, zurAe3r,rroBhrMr{ 11op-

$upuratw,,[arII,ITilMH, aH,qeuT-AarlvrraNrvr., ry$arvru u fl]rpoKJracronntauu. JIo-
Ka[bHLIe MaKcI,rMyMbI H [oBbrlrreHuo-Mirrnr{THbre Qarluu flopoA cBff3aHbr c JrirBo-
BbIMH [oKpoBaMLI 6olee ocrroBHoro cocraBa. Jloralumre MHHr,rMyMhr HaMarHH-
qeHHocrl4 BMelqarcqllx [opo.q 3aBHcflT or Macrura6os E r.rHTeHcr.rBHocru rrocJre-
AyIOUero rr,rApoTepMirJrLHoro MeTacoMaTr,r3Ma.

Karc ru,uno, coBMeIueHLIe rroJroxr{TeJrbHbD( H orprruareJrbHbD( anouarufi
cBl'IflgrenbcrByer o flpocTpaHcrneggoft coflpffxeHHocrr.r fracrxon uo6ralil3arJkr1
r.r oTJroxeHyrnxeile3a H ApyrEx KoMnoHeHTOB nOpOA.

fpalunu rrrolqa,qefi pa3Brrrur BToprrHbD( roirpqmoB c r,rrrreHcrrBHofi cyru-
$4aroft Ml{Hepamrcaru,Ieft tlerKo or6znarorcg rro r,r3oJrr{Hr,rru non4pr.ByeMoc-rue LOyo.

BepruralruElM 3nexTplrlecxrrM 3oHAr4poBaHueru (B33) BII ycranoBJreHbr
HalpaBneHfifr ilaI.enufl JIoKaJIT{3yroqux cynrQr,rAHyro Mr.rHepanr,r3arluro pa3pbrBoB,
Beprr,rKanbHrui pasuax opyAeHeHr{r, rty6uua 4o nepxuefi {poMKr{ o6rercr4 rr,rop-

Qo.rrorux [peArronaraeMhD( pyAxm< TeJr, rrrx cBt3b c lrgTpy3uBnoft,[e-ffreJrrHocrbro
[norqaAr,r. MeroAol.r ril4M orMeqaercx xpafi:Hxt HeoAHopoAHocrb pyAoBMerrla-
rouefi 3oH6r no pacflpe,{eneHr.rro s Heft orAenbHhD( ne6oluurx IIo pa3MepaM no-
KZTIbHBD( OpeoJrOB c coAepxaHr,reM Me,4r{ or l0 ao 40-50 urcr/ul upra (!one 2_5
uxr/n.

Taxnu o6pasou, B KaqecrBe reo$usuuecxofi uoAen[ Moryr 6rrrr vcnonr-
3oBzlHbr pe3yn6Tarbr BfI, uarsurnofi pasre.uKx, B33 BII u III,IM, Tiuc KaK MeA-
uo-nop([upoBrre Mecropox.IleHl{s pa3Merqruorc, B Mecrax KogTpacrHofi cuenrr
sHa'IeHI'Ifi HarlptxeHHocrl,I MarHLITHoro noJrr, srrsgauHofi rronspn3arlal{, Beprg-
KaJrlHoro 3neKTpuqecKoro 3onAlrpoBaHas. u HLIM.

XapaxrepnbrMlr .{nr 3oJrorocorepxarrlrax MeAHo-[opQrponrx Mecropox-
lenntt fsAa6eficxoro pyAHoro parlota ,BJU[orcs o6ur.rpnrre fl{Apoxr{MrrecKr{e
aHoMaralr, BhrAer.rleMbre IIo coorHoEeHr{ro cynr$ar-uoHa K r}rApoKap6oHar_
IIOHy,IIO CyN(Me MeTaJInOB r{ trOBEnrreHHOMy COAepXiHI{rO Cu,MO,Zn,Ag, a TaKXe
[epBrrrrHbrM opeonzlM cu,Mo, Pb, Ag, coBnaAarorque c reo$r.rgraoecxrnrrlv auoMa_
iwrswht BrI- 3nerr,reHTaMlr-raHAr{KaropaMr.r fap4Aarcxoro MeArro-uopQupoaofo Me_
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gTopoxAeHIUr ,BJUIIOTCI.rpfl. SJreMeHTa: rrpflMbre - Me.E, MoJrr,r6AeH I{ KocBeHHbdi

- cepe6po, Koropbre o6pasyror nau6oree Er,rpoxrre Ir r,rHTeHcHBHbre opeorrr. Ha
ypoBue pyAuoro reJra orHocureJrbrro flr]rporore, no nugxofi rrHTeHcr,rBHocrrr opeo-
nu o6pasytor oJroBo, cBI{HerI, Er{KeJrb u xo6arrr. I{unr, nonrQpau, cWLMa, Br,rc-

Myr, Mbrrlrbm o6pasyror orAeirbHbre n3oiupoBauHbre arroMarrbHbre roqKrr, pac[o-
JroxeHuble 6es oupe4erennofi flpocrpaucrsennoft 3arcoHoMepnocr]r. Ha fapanar-
cKoM Mecmpoxleur{r{ opeoJrbr 6apus., MrlrrrbrKa E cypbMlr orcyrcrByror, qro
o6sscH.f,src, 3uarmre.rrruofi epolprpogauHocrBro scefi MeAno-nopQuponoft pyA-
nofi rononxu.

Aff Axarrp.raficroro Mecropo)K,.elrte, B orirrrrrr4e or I-apaaarcKoro, xa-
palffepHO HaJII{q}Ie I4IITeHCI{BHbD( JtrITOxI{MIitlIeCKI{x IIOTOKOB 3OnOT4 COIIpO-

BO)KAfiIOIqHXCff IOTOKaMII MeAII, CBr,rHrIa, qr{HKa H MeXaHUqeCK}rMr,r IIOTOKZTMH

[Irp]rr4 rrro cytrrecrBeurro [oBErmaer ero [epc[er(T]rBrr. XaparrepnrlM AJr, gro-
ro MecTopoxAeHl{ff TaKxe sBJlseTcfl, naTepEur6Hurfl reoxllMrrrrecKafl 3oHarrbHocTb
(or uenrpa r nepuQepm) s crpoeur,rr rrepBlrrrHbx opeonoB: - MeAD, uonz64en,
daplailt, cepe6po, cBIrIIeq Ir qlrHK. KorulqecrseHHbre reoxr{Mr.[qecKr{e flapaMerpbr
BbrreneurrbD( opeonoB *r r,rx 3JreMenrnrui cocraB (ue,&, uorm64eu, 6apuit, cr;w-
HeII, qItrIK) cBI4IereJIbcrByIor, tITo B orJrlrrrHe or lapaAarcKoro MecropoxAeiltrfl.)
3AeCB I{MeeT MeCTO He3HarIIITenbHiUI gpOAI,rpOBaEHOCTb.

Oilrae.reuHrre reoxl.rMlrqecrale oco6euHocrlr, BKyrre c reoQraruecKl.[Mtr r,I

Ap. reoJIorEIIecKI4MI{ AaHHbIMI,T .trBJUrrOTCff BDKHbTMT{ gJreMerrTuM}I MoAeJrI{ py.uro-
MarMarr,rqecKr{x cr{creM 3oJrorocoAepxaJrurx Me.qgo-rrop([zponror MecropoxAe-
nfifi fsAa6eficroro py4roro pafiona. flocreAHue o6cro.sreJrrcrra o6yclaBJmBa-
Ior c[eruro]rKy rro,e(oAa K KplrreptrflM IIoI,Ic(oB H rrporHo3npoBitrru.f, uoAo6ffim
MecropoxAelrxft.
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Eccne doe aH un rtt aHep (ut bH bN Jttecmop oucde u uil
6ydym ocofieaHo ycnetaail I moil c.xyqae, ecnu
uccledoeament cnocofleH carrocmo.fmenb Ho
p an 6p a m t cn e tfi us uxo-x uM uq e c K ux 3 aKo H o.M ep H o c mnx
By q aeJn b E uil np o qe c c o e *t u H ep aJ, o o 6p as o e a n ua.

Arcaseunx .(.C.Kopxuucxuft (1953)

TEOJIOTO.TEHETI,ITIECKI,IE MOAEJII,I }I KOHBEPTEHTHOCTb
pyAoHocHbrx KAnbulrEBo-cKApHOBbrX OOpMAUr4fr

(na npxrvrepe MaJroro Kaerara)

Ax.A.AraaaJrrreB

Hu c mumym_ze onozuu HA H Azep 1aildx au a
Az I143, Eaxy, npocn. f.,\xaeuda, 29A

AsaAaruen Ix.A. leonoro-reHerflqecxne MoAerrH u KoHBeprenTnocrb pyAoHocHbrx
KaJrbu[eBo-cKapHoBErx Qopruarrnfi (na nprrvrepe Maloro Kaarcaaa). B cra'rse piccrurarpxea-
Iorc, reoJloro-reHerl,rqecxne acneKrbr KaJlbur,reBoto crapuoo6paroBaHlr, - TerToHo-MarMar[.recK]ze
ycnoBut nporBJIeHH, K€rJrbur{eBo-cKapHonofi Qopuaquz, teoJloro-reHerrcrecKue n $u:nro_xnvnuec_
KHe MoAenI'I KanbuI,IeBoFo cxapuoo6paroBauys,, Brsuorrarcuue n ce6e xonrarroro-.ur,rQQysuonHpo
(6mrleracouaruvecr,<yo), KoHTaKtoBo-HtrSranrrpauuoHnyro u uHr[rnrrpa4roHHo-aBTopeaKm{oHHyro
patHoBfi,[HocrH' KoMIIJIeKcnrt[ axallus Koropbrx c npnBneqeHr,reu runouopSHbrx Mr,rnepaJroB tr Mr,r-
HepaJILHLIx accoquaur'tfi kauILlU{eBbIx cxapHoBErx MeracoMarHToB.JaJI Bo3MoxHocrb aBTopy B[ep-
BbIe BblcKa:tarr H o6ocHoaarb LIrerc o KoHBepreHTHocrH xzrJrbrlfleBo-cKapHoBoft $oprnrauuri , s u"-
JIoM KaJIblIHeBoro cKapHoo6paloaanua s gervrHol xope, B srofi cgqsn BHeceHbr [r HeKoropbre 11o11paB-
I(H B orIpe.[eJIeHHe KanbIIIIeBbrx cKapHoB KaK KoHBeprertHbrx o6pa:orannfi, oxoJrocxapHoBbrx Mera-
coMaTlrroB, cKapHoBblx MeTacoMaTr,rToB B UeJroM r.r cKapHoBo-pyArrbx MecropoxaeHur. Haprny c
STIIM TaIoKe 6oree .{er(o KoHl(perrcI{poBaH prA na)rcHbtx nounmuil eere*rrZc*ou uuuepaiozuu c
aHeceHueu ncHocrnu 6 ux onpedeneuua.

Azadaliyev J.A. Geologo-genetic models and the ore-bearing calcic-skarn formations
convergence (on the Minor Caucasus example). The paper focuses on the geologo-genetic aspects
of calcic-scarn forrration - tectono magmatic conditions of calcic-skarn manifestation, g"oiogo-
genetic and physico-chemical models of calcic-skarn formation including contact-diffi-rsivl iUime-
tasomatic), contact-infiltrational and infiltration-autoreactional varieties, complex analysis which
with typomorphic minerals and the mineral association of calcic-skarn metasomatites allowed to
the authors to state and substantiate for the first time an idea of the convergence of calcic-skarn
formation and as whole -calcic-skarn formation in the Earth Crust. In connection with this there
were inserted some colrections connected with the definition of calcic-skarns as convergent forma-
tions, periskarn metasomatites and skarn-ore deposits. At the same time anumberoiimportant
conceptions of genetic mineralogy are concretized more precisely.

Azadeliyev C.O. Skarn-Iiliz formasiyalanmn geoloji-genetik modeilari va konvergentliyi
(Kigik Qafqaz timsahnda). Meqalada kalsiumlu skarnemalegalrna prolseslorinin geoloji-genetik
aspektlari - kalsiumlu skarn forrnasiyasrnrn tektonik-maqmatik tezahiiretrna geraitieri, kailiumlu
skarnamelagalmanin geoloji-genetik ve fziki-kimyevi modellari (kontakt-diffuzion ve ya bime-
tasomatik, kontakt-infilnasion va infiltrasion-avtoreaksion modeller) nazarden kegirilir. Gosteri-
lenlarin va kalsiumlu skamlann tipomorf minerallarmm ve mineral assosiasiyalannrn kompleks
araqdurlrnasr esasmda mtellif ilk olaraq yer qabr[rnda kalsiumlu skarn formasiyasrmn konveiqent
ohnast ftkini iroli srirmiig, bu fikri mtivafiq edabiyyat molumatlarmr colb etrnaklo oz faktiki fad-
qiqatlan esastnda tam tesdiq etnigdir. Eyni zamanda, kalsiumlu skarnlaremlogelmanin konver-
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qent olmasr ile alaqedar olaraq, kalsiumlu skarnlar, skarnyant metasomatitlar vo skarn-filiz yataq-

larr anlayrglanna bezi ytingtil dtizeliglar verilmigdir. Bununla ymofr, genetik mineralogiyanrn bazi
gox vacib anlayrqlarr konkretlegdirilmig vo onlara miiayyon aydrnhq getirilmigdir.

,{nanason uay*rofi Ae.flTeJlbHocr}r aKaAeMI'IKa M.A.Kauxas 6rln BecbMa rru-
poKraM. Teu se MeHee orreHb rpy4ro orparraluTb Iqpyr ero Ae.fiTerrbHocrld KaKHM-

H?t6yW o.urr,rM HafrHbrM rriurpaBJreHr,reM reoJrorfiqecKofi HayKLI. B cnssfi c 3TI{M

HeJIb3f He oTMeMTb, rrro B cTporo oqeprreHHofi n rleneycrpeMneHHoft rvnrororpauHofi

Ief,reJrbHocrr M.A.Kauxarr MoxHo BbrIeJrr.rrb HecKonbKo neperulerarolrtrrxc, H Ao-
nofiuuol4,rx Ap)tr Apyra HarrpaBneHuir, Tanux KaK crparlarpaSus. u JII{ToJIonaff, TeK-

TOHr{Ka I,I MarMaTr{3M, IIeTpOJIOrUg,14 MeTaIrJIOreH}Is, M9TaCOMaTT{3M H pyAOO6pa3OBa-

HI,Ie, MlrHeputofnffi H reoxl,IMrar, MHHepaJIbHEIe 11 TepMiIIIbHLIe BOAbI, TeXHI{IIeCK€L

flerporyatbuc ]r crpor,rreJrbHbre Marepuarrbl. Hapr:ry c orHM BecLMa rlpuMeqareJrbHo,
rrro, HarrrlrHa-s c 30-x ro.40B flpolllfloro XX nex4 AoJIn4e ro.&l M.A.Kauxafi 3aEIu-

MZUTCS r.r3rreHHeM cKapHoBbD( MecTopoxAe1cl],1,ilrcHaquraKonloucnoro py.4roro uonfl

fopnofi IIIopnu e 3ana.utofi Cn6npu, a 3areM yHr.rKarlbHoro Ha Manov Kasra3e

,{airxecancroro cxapHoBo-xene3opyAHoro MecropoxAenns. c xo6a-rntosrnl opyAe-

HeH[reM. B grofi cBfl3r flpeAcraBJrfiercr, lITo cero,Els, B AeHL i00-lgrsero to6usrcs

axa,ueMr.rKa M.A.Karurar, nocruuroBKa Harffioro AoKna,qa ilo cKapHoBo-pyArIbIM

soprvraqnnr,r BecbMa clrMBoJrrrrrHa.146o cKapHoBble MecTopox.qeHH, [peAcTilBiuIIoT

reHerr4rrecKr.r qgrKyro o60co6lesHyro ryynrry MecropoxAeunft Fe, Cu, Co, W, Mo,
Sn, Pb uZn, Att,B, Be, (floronura vpflraApyrux rIoJIe3HbD( I{cKo[aeMbD(.

Iloerouy, frr{TbrBzur HafrHo-npl{KnaAHyro H [poMbrrrureHHo-reHeruqecKylo

3uaqr.rMocr6 u3freullfl cKapHoBo-pyAHbx (popuaqrfi, BHI,IMaHuro f{acrHI'IKoB
IO6unefinofi nayrirofi ceccul,t [pe.4craBnf,ercq Hacrostt\uit AoKJIaA o reKToHo-

MarMarr,Iqecxux o6craHoBKix ilpo.flBreHrts, reoJloro-reHeruqecKux n tfusuro-
xr{Mr.rqecKnx MoAeJUrx o6pasoranr.rJr, KoHBepreHTHocrI,I KaJIbII[eBoro cKapuo-py-

Aoo6pa3oBanvrfl, pJu(e yroqHeuuir, BHeceHHbrx B TepMI,IHoJIomro, LI KoHKperI,I3a-

qrau o6reuHoro u reHerr.rqecKoro coorHomenuft oflpereneuubD( noHrrufi reue-
tH.ICCXOfi MI4 HCPAJIOTHI,I.

l. Ieo.noro-TeKToHo-MarMa'ruqecrue o6crauoBrclr rlpoflBneHrlfl KaJrb-

urreBo-cKapHoBbrx o6paronanufi. Crapuoaue o6paaoBaHl,I.f, selvruofi KopBI B IIe-

JroM no cBor.rM TlrIIoMopoHbIM MrIHeparIaM LI MUHepanbHbIM accoquaqutM [oA-
pa3Aenrrrorc . Ha ABe rnaBHble reHsrllKo-$opr'raquoHuble rpyrlrlbl - $oprtlallmo
KaJrbrlr,reBLx (usaecrxonLx) cKapHon r.r QopMarIHIo MarHe3[uubHbD( cKapHoB.

Mexay reM B flprrpoAe orreHb pe.rlKo Bcrperra]orcfl I{ MaprzurqeBble cKapHbI, [peA-
craBJUlroqrre Jrr,rlrrb MI{HepaJIorFrecK[fi I,IHTepec.

B sacrosqefi pa6ore paccMarpr{Barorc.fl reoJroro-reHerr,rqecKr,re acrreKTbl ToJIb-

KO Jrrrrtrb KarrbuHeBhD( cKapHoB, KoTopHe B cBoeM 3HaTMTeJIbHOM 6OJEIItr{HgrBe ffi-
Jtttlorcfr pyAoHocHhIMH, xorr B reoJroro-reHeTr{qecKr{x ulcneKrix snlx .EYx (popnra-

ur.rourrbD( rpyfln cKapHoB cylqecrByror orIpeAeJIeHHbIe o6uurocrr,r pI orJII{tIIi-f,.
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PyAouocurre KiulbulleBo-cKapHoBEre $opuargna B rIeJroM rrrrapoKo npe.ucraBJre-
Hbr B pzljullarluhD( reo,ryrHaMl{qecxr,rx u reoJloro-TerTono-MarMarr{rrecrrlrx o6ctanos-
xa:< ser{Hofi Kopbr - ltpernryl{ecrBeHHo B cxra4ilarbD( rrorc€x, oco6enno B gBreo-
cI'rIrKJMHaJrbHo-crgraAqalbDK o6nactru< Bcex reKToHo-Ma.rMarr.rqecKlrx rlr{KJron (xale-
goncxNfi, 6afixaimcrulfi, repqrncxufi, rr.nruepuiltctclrfi ra alrrrrficxraft) ua pasnzrrHhD(
3Tanax (reocrnxrnnrarsnrui ra oporernrruT) m pasrrrurx 14 B 3oHrx rercrogo-MarMa-
flr'recrofi alfir{B}BarryIvl, aB uenrruefi Mepe Ha rurar$oprrrax rir ApeBurrx Uumx. OA-
HaKo KaIbI[.IeBbIe cKapHbI unarooprr,reHHbD( ycnonufi r,ruetor croeo6pasrmui uu-
Szm-rpaqnoHHo-aBTopearuuaonrrrui xapaKrep MexaHr,rcMa Qoprrarporauurr r,r BS3HH-
xarot o6rrwro 3a cqer fi cry4a lqenorluo-yirbrpaocHoBHbD( r.r ynbrpaocHoBHbD( KoM-
IrrIeKcoB. CrapHonrre xe Mecropox4eur{rr ApeBHr{x rrtrlToB Bo3ur{Karor clxWt nrefi-
coBbx KoMIUIeKcoB B ycnoBI4D( rparryJuToBofi n arra$ll6oru.rronoft $arfrX. MeNgSr
teu nau6onee {p)mHble crapHoBble reJra xaparffepHbr Ars cKralqarrx oG:racreft ra
3oH TercroHo-MarMarl{uecxoft aKT}rBIrBaIIrr}I.

LI(apHOBO-PYAsrre rena finolqaALro oT Aec.rrTKoB KBAApaTT{6D( CaHr}rMeTpoB

AO AeCTTKOB KBaAparHbD( KrdJroMerpoB IIpH MorrlHocr[r Ao AecsrKoB MerpoB B qe-
lou o6naAarot uop$oJron+IecK[Iu pasnoo6pa3rreM r4 rirMeror JrrrH3oBr,r4ryro ) rgra-
croo6pasryro, xrnnoo6pa3rlro, rpy6oo6pasHyro, rrrroKoBr4,ur)no, rHBAoBr{ArryK)

Sopuu u xapaKTeprrByrorc, MeracoMaTlrqecrofi 3oHarbHocrbro.
II. feo.rroro-reHer[rlecrcue ra Qnruro-xr.rMuqecKr{e MoAeJrH KaJrbrlr.reBo-

ro cKapHo-py4oo6pa3oBalrlrfl. Kounnexcnoe IrclrqeHrde oco6ennocrefi ruuorraopS-
HbD( MHHeparIoB I4 MlrIrepaJIEHbD( accoq[aq]rfi crapnonrx o6pasoranufi nora3alo,
.rro ManoxaBKiI3cKHe cKapHbr orHocf,Tc, K pa3pflAy ra.urqr,renofr crapnonofr {opua-
qwr (A3a,qaimen, I 965- I 998).

Ananr.r: 6oraroro ([axrruecxoro Marepr.raJra rro Maronry Karrasy n o6o6-
rueHr{e JrrrreparypHbrx AaHHbD( IIo Apyfr,rM per[oHaM cBlrAerenbcrByror o roM,
rrro, HecMorp, Ha QopuuponaHHe Kanbrll4eBbrx cKapHoB B pa3rHrrEED( reoJroro-
reoAI,IIrzMI{qecKI{x o6cranorxix, reoJloro-reHerrIrlecKlrx u (pusuxo-xuMllqecKr,rx
MOAen X (XOUrarroao-Ar.r0+Fr{oHHzur utn 1uvretacoMarr,rqecKar, KoHraKToBo-
ran$alrrpaUuorHa, ra uu$unrrparlr{orrro-aBTopeaKrlr.roHuaa), onu xapaKTepr.r3y-
rorcfl yAllBrlTenbnofi ycrofi"w.rBocrbro tunonropSHhD( Mr,rHepaJrbHhD( accoqraaqufi,
Dr€lBHbrMr{ LI3 tIr{CJIa KOTOpbX .'IBISTOTCS rparraTbr I,I m{poKceHbl cooTBercTBeHHO
rpoccynEp-arrApaArrroBoro I{ AHo[c]L[-re4eu6epruroBoro usorrlopQHbD( pf,,{oB
(Asa4anuen, 199311994, t996,1.997 y2, 1998; Kamrafi, Asaganuen, 1972).

Cornacno [pr,I3uaHHofi s Hacroflqee BpeM.f, $ysaauerrranruofi ugracoMarr,r-
qecxoft Teopllu, o6pasoeanue cKapHoB rrpoficxoA]rr r.lraBHbrtra o6pasou B peayJrrTa-
Te KoHTtu(ToBo-pearuploHHoro ssauMoAefisrBl.r.f,.rpyx xllMrauecKrr HepaBHoBecHbD(

uopo$IBD( cpeA - iIJIIoMocIilIrrKarHoft r,r xap6onanroft - [p]r ilocpe.qcrBe oBoJrro-
rILtoHI,IpyIOI4rX BbrCOKOTeMlepaTypHhD( rrocTMarMaTnqecKr.rx pacTBopon pauueft
rqeno.nrofi cra&fir. OrnocurenrHo MexaJrr{srrlon ([oput4pouamtrs cneAyer orMerr.rrb
IITO, KaK I,I BCrKI{e MeTaCOMaTI.IqeCKHe IrI3MeHeIf^uIfi2 IIpOqeCCbI CxaplrOO6pA3OBArI]tg,

rlporeKaror ryreM rrnQurnrpaurnn ll.{EQQFHr,I fluporepMalrbHbD( pacrnopon. 04-
rlaKo B orJII{tII,Ie or Apyrfix MeracoMarr,frrecxrx $oprvrarl]rfi, KoropBre Bo3Hr4Karor
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rrprr B3aHMoAeficTBi.rfi ToJIbKO AByx cpeA - 3BOJITOUHOHIIpyIOUIIX TI,IApOTepMUUIb-

rrbx pacTBopoB r{ r.rcxo,&rhD( [opoA, cKapHhr o6pa3yrorc.ff B BbrcoKoreMleparyplrbrx
KoHTaKToBsrx opeonil( aKTI,TBHID( r{HTpy3r,rBoB rrpu HaJruql4vr o6rr.IHo rpex cpeA -
AByx KoHTaKTr,rpyrorqHxcs xuMuqecKn HepaBHoBecnrn< (xoHTpacrHbrx no flerpo-
xr,rMrlqecKoMy cocraBy) Ncxogurx irJrroMocr{JrraKarHbrx uilvt cnltptKarHbrx nopo,4

rno6oro npoilcxoxreHws, c oAuofi cropoHbl, H r.BBecrHtKoB - c ,qpyrofi, npa IIo-
cpeAcrBe BbrcoxoreMfleparypHbD( oBoJrrorrnoHupyrourx pacrBopoB panuefi cra4ilil
MeracoMaro34 KorAa uraBHLIe KoM[oHeHTbI (Ca, Si, Al u ap.) Murpldpytor nyreu
arrlQyanu n untpunsrpr!:ar rr3 oluofi cpe,{bl B Apyryo (Ca us LBBecrrrrKoB B

aJrroMocllJrnKarnyro cpeAy, a Si ra AI, uao6opor, - I{3 zIJr}oMocI,ffiLIKarHbx [opoA B

r.BBecrH-flKH). Oauaxo B nprrpoAe Bcrpeqarorc, Tarc(e rrrfi]rqHbre KirJrbrlfieBbre

cKapHrr croeo6pasHoro MexaHI,I3Ma Bo3HLrKHoBeHHs\ Ha3BaHHoro B.A.Xapn-
KoBbrM (1960,1968) <anropeaKrlrroHHblM)), [peAcraBn IorrIHe co6ofi rpetufi reue-
ruqecrcufi TLIn KaiIbuHeBbIx cKapHoB.

Taruu o6pasou, An npoqeccoB cKapHoo6pasonanlr.f, xapaKTepHLr rprr reo-
noro-reuerurrecKr{e r.r Sus*txo-xHMLItIecKr.Ie MoAenH HILI TpH cnoco6a (rpIa rraexa-

uusrvla) o6pasoealra.rr - KoHTaKrono-arQ$yauoHHas (6arraeracoua'U,ruecxax), KoH-

raKToBo-r.rHQr.rnrrpauraoHHarr u un$u-urrpallr{oHHo-aBTopeaKrlr,roHH€r-n? npr{eM Arfl
[epBbD( AByx MoAerefi o6-flsareJrlHbrM ycJroBr.IeM flBJrnstc . peaKrIEoHHoe yqacrr.re

r,tsBecrrurroB B cKapHoBoM MeracoMaro3e. Bo ncex orlrx Mo.uemx SopvrnpoBaHr{e
KurnbuHeBblx cKapHoB flBlrseTcfl, HeIIpepbIBrro-[pepbIBHcTbIM rrpoqeccoM r4 flpouc-
xoAHT uoA sosAeft crBr{eM o6srqnrx nocrMarMaruqecKux BbrcoKoreMfleparyprrD(

n4IporepMaJrbHbD( Srnou4oa, flpereprreBarouux pexuM KucJrorHo-ocHoBHoft seo-

Jrrorlurr. Haao orMerr{Tb, rrro 3Tr.I MoAeJrI{ orpl4ualor cyruecrBoBarl}re B rlprlpoAe

oco6sx (cxapHupyrorrlux pacrBopoB)), AorrycKaeMbx ps,[oM IEccre4onarenefi .

Hnxe [pr{BoAHTcr KparKaJr xapaKTep}rcr}rKa xaxAoft E3 Tpex reoJloro-
reuerr{rrecKlrx u ([usuxo-xr,rMr{trecKux MoAenefi ralrqraeBoro cxapHoo6pa3oBa-

HI{' B OTACJIbHOCTI,I.

1. Korn'arroao-au$$yerroxHas (6nrvreracoMarlilrecKar) noAerrs. IIpu npoca-

lrr,rBilHlrH nocTMarMaT[qecKr,D( BbrcoKoTeMnepaTyprGx pacrBopoB BAoJIb KoIrTaKTa

Itsyx KompacTHhD( IIo xtrMl{qelKoMy cocTaBy HepaBHoBecrIbD( nopoA - ilJrroMoclr.Jll,I-

Karrrbx r,r H3BecrlurroB B BLrcoKorepMaJrbrroM KorilarroBoM opeone arnmuofi l4[rrpy-

3r.rlr flpoucxo,urr .u,r$$yzut Ca qepe3 pacrBopbr B croporry aJrroMocaJr]rKato\ a Si u Al
- B lnBecrrrffKn. Bmr{eracoMarraqecroe crcapuoo6paroBaHr,re fioporc Bo3MoxHo r{ BHe

BbrcoKorepMalrbHoro Kor{TarcroBoro opeona arnmnofi HrrrpFrxr. B soue ecrpewrofi

.ryrQ0ysrm B clfiy paarurwrofi aKrIIBHocrH ruaOOytuuapyouuo< oJleMerrroB lrpo?Icxopn
6 neracoNrarrqecKoe 3uMerqeHlre lBBecrHrKoB lr zlJrroMocr.r,rlrrarrrbD( flopor c Bo3-

HHKlrOBeIilreM pfl.rla pearr-u,roHHrx cKapHoBhD( 3oH, cJroxeulrbD( MHHepaJraMr,r 1p,r00y-
3r.pyroxlD( (Ca, Sb AD u nprrBHeceuHbD( KoMroHernoz (Fe, Mn Mg), co3AaBru 30-

HarrbHoe pa3MeuleHlre Mr.rHepzrrrbrrbD( rapareHerr{qecKrD( accouaauri (puc. 1).
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Pnc.l. Cxeua 6ausracouaro3a npn npocaqHBaHHH pacrBopoB

BAonb KorrraKra rpaHl{rouAa (xpecruru) c H3BecrHlIKonr (rrapnraunrur)

(no [.C.KopxuHcxoMy, 1955, c.386).

Toqxauu o6osHaqeH npoclofi necqaHHKa B H3Becrnrxax. CxapHor€ul 3oHa (rpyxru) a

nof,cix I u II o6paayerc, rryTeM 6mueracouaro3a, nprreM 6olee rr,lenrue crpenKl,I o6oeHaqalot

HanpaMeHH, acrpevHofi arQQysuu MeHee [o]IBr.Dir(HbIx KoM[oHeHToB pearurpyoul]D( nopo.u. B
Huxseft :one III npeo6la.u,aer xoHTaKroBo-rrHQr.r.nrrpauuosrmft MeracoMaro3. flepaoHavalrurte
KoHTzlrcbr flopoa cpe[r cKapHoB rroKtt3zlHbr npeprruucrofi nus:aeil. Ipaur.url Mex.try noscaiaa o6o-

3HaqeHbr rrrTprD(-rryHKr[poM.

Cpewr KzrJrBrIHeBbD( cKapHoB KoHraxroBo-Ar,rQQFlloruoft (6mreracoMarrqe-
crofi) Mo.{eJrr{ pa3ruqaror are SauNu B 3zlBr,rcuMocrr{ or cocraBa HcxoAHbD( nopoA

- a) Qaualo sK3ocrcaprroB)ilo, IIJIH anold3BecrHrll(oBylo, Ir 61 @aumo oHAocKapHo-

Byro, [rJrH zllloairloMoc}Iru,IKarrrylo.

YvacrnytoilIlie B 6uueracouaro3e xr,rMlrqecxile oJleMerrrbl H KoMIIoHeHTbI

no crerreHu [oABI,IxHocrI,I BeAyt ce6r pasmltlHo I'I ycnoBxo rnaluSuqupylorc,
Kax BrroJrHe [oABHxHbIe (HzO, COz), noABI'IxHhIe (K, Na, Cl n ap.), MeHee noA-

BHxHbre (Ca, Mg, Fe, Sf LI HHeprHbIe (Al, Ti).llpune,4ennufi ycrornrrfi prg

aurlQepeHuua;rrnofi [oABr,IxHocrr.r KoMrroHeHToB, 3a EcKrIoqeHI,IeM BrIoJrHe rIoA-

BI{XIIrX, B 3aBHCI,IMOCTLI OT CTe[eHI,I oBOJIIOqUll COCTaBa paCTBOpOB, P - T-
ycnonzft u ApyruIx Qarropor MeTacoMaTo3a uHorAa Moxer 6rrru r'rgueneH.
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MmrepalrHrfr cocraB MeracoMarr{rrecKHx gox 6ruetacoMarur{ecxl,rx cKapHoB

orlpeAeJurerc, coAepx€lur,reM HHeprHbD( KoMrroHeHTon. Bce 3oHbI MeracoMafli.recroft
KoJtoHKH Bo3HI{KaIor oEroBpeMeHHo r{ pa3pacrarorc, n o6e cropoHbl or KoHTaKTa.

I'parruqu MexAy MeracoMarl{rrecKlrMu 3oHiMH pe3Kue. Ycnonuaq MeracoMarlr.lecK€tfl

KonoHKa 6ruetacoptarl{qecKl,D( cKapHoB flpeAcraB]ulercfl B BIrAe:

0. I.IrumpysuqHofl nopoda
3nudom- opmoKna3-nupoxc euoeutil oKonocKapnoeuit M emqcoMdmum

IT up oxc e u - zp aH omolbtil eu d o cxapu
fparuamoeaui srcsocrcapru

If up o xc e u o ewil ercs o crcapu

00. Irlseecmunrc.

Cxapnonrre 3urnexfi KoHTaxToBo-aratp$yar.rounofi MoAenI4 o6raAator cre-
.(yrour.rMr,r xapaKTepHbrMr.r [prr3HaKirM]r: a) cxapuonble reJla Bo3HIiIKaIor no o6e

cTopoHbr oT JrHHHr,r KoHTaKTa AByx coBeplrreHHo piBnHqHbx tlo xHMIarIecKoMy

cocraBy nopoA, KaK rrpaBprro, xap6ouarHbrx H urrrroMocr{Jr}rKarHhrx; 6) t cwzu c
He3Haqlrremnofi cKopocrblo auS$ysnu KoMnoHeHToB 6nuetacouaruqecKze
cKapHoBbre rena xapaKTepu3yrorc.rr ManoMorrlHocrblo; e) crapnonble reJra o6ra-
Aaror 3oHaJrbHocrrro, u B rrpe.uenax xax,qofi 3oHbr :runorvropSHbre MI,IHepzIJIbI IIe-
peMeHHoro cocraBa 3aKoHoMepHo MeHqror ceoft N,rr,rHaJrrHufi cocraB B IIIlIpoKI,Ix

Auana3oHax; e) no iurroMocHJILIKarHbIM IIopoAztM Bo3HHKaIor 3HAocKapHbI, a 3a

cver rcap6oHarHbrx (oco6euno H3BecrHrKon) o6pasyrorcs 3K3ocKapHbI; d) rpaHa-
Tbr Il nHpoKceHbr DH.rIocKapHon 6oree rJrr{Ho3eMlrcrbre, a raKoBble SK3ocKapHoB,

nao6opor, 6oree x<ene3llcrlle.
2. KoHrarroeo-nnSuJrbrpauuonHac MoAefl r o6ycramllBaer Bo3HI{KHoBe-

HLIO cKapHoB B yCnOBI,Ifx Tex xe XI4MIIIIIOCKI'I HepaBHOBecHbD( nOpoA BcJIeAcTBI'Ie

oAHocropoHHero nepeHoca uru ruQurbrpauur{ no rpeIuI{HiM KoMloHeHToB Bblco-

KoTeMrrepaTypHbrMr.r [ocTMarMaTr,rqecKI{MI4 ruApoTepMiIrIbHbM}I pacTBopaMH

(Asa.qarmen,1964).IIpu npoca.rlrBaHlrl4 pacrBopoB ro rperu,IHzM rI3 o.utofi HepaB-

HoBecHofi ttopoAHof cpe.ubr B Apyryro (nanpuuep, n: rap6oHarHofi B zIIIIoMocI,IJI]I-

Karrrylo ulu sao6opor) uplrcxo.qrrr HacbuqeHlre ruIporepMaJIBHLD( pacrBopoB

rrpHcyrcTByroulr{MH B KoHTaKTr4pyrouprxcfl nopoAtx KoM[oHeHTaMH ]I TeM cIIMLIM

o6ecne.unaercfl peaxqr{oguoe B3a}rMoAeficreue KoMrroHerrroB 3iuel[aeMofi nopo-

arr (Si u Al uz urJrroMocr{flr,rraron) c [plrBHeceHHbIM[I KoMTIoHeHTaMH KoHTaKTI,I-

pyroqefi flopoArr (naupurraep, Ca u3 xap6onaruoft nopo4st L BtIoJIHe troABI4xcHLIvtu

KoMroHeHrrtlau pacrBopon (lae, Mg, Mn I{ Ap.), B pe3ynErare uero o6paaylorcfl
xuJrbHbre cKapHoBbre reJla KoHTaKTono-uuQurbrpaqfi oHHofi uoAenn.

Cpe1n KzrnbrlueBbx cKapHoB KoHTaKToBo-nn(punrrparluonnofi MoAeJIIa TaK-

xe pa3nrqalor ABe (baquu B 3aBprcuMocrpr or cocraBa ucxoAubD( flopoA: a) $aurEro
SK3OCKapHOByK), UJrkl arrOr43BeCTrurKOByrO, KOrAa Ilpooarll,IBfirollprecs ilO IUITOMOC]I-

nurarnofi cpe.ue r.r HacbtrIleHHbre KpeMHe3eMoM Ir ilrrruo3eMoM pacrBopH rrocryfia-
Ior B H3BecrHrKH, BbI3bIBarr 3aMerueHue rx o6rruto nlrpoKceHoBblMu cKapHaMId, rI

O Qaqurc 3H.[ocKapHoByro, HJrr,r afloaJrroMocr.rJrfiKaruyro, KorAa rrpocarruBaloilr]recfl
rro rBBecTrrsKaM rr HacbrrqeHHbre KiurbuHeM pacTBopbl, rlocT)miul B EIIIIoMoCI{JII,IKaT-
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HhIe nopoAhl JIIo6oro IlpoucxoxAe*vls, Bhr3hrBilror o6pa3oBaHr4e KirnbUr{eBbrx cKap-
Hog. }TH Qauun uIrIoH3BecrIUIKoBbrx H anoaflroMocr{n}rxarHbD( KaJrbrlueBbrx cKap-
HoB KoHTaKroro-znSrEnbrpaUl{oHsofi uoAerm Moryr 6urr rene'rgqecKg B3a}rMo-
cBq3aHLI, oAHaKo raKarl cB-f,3b Moxer r,r orcyrcrBoBarb. flo urnenpuo B.A.Xapurona
(1959), B nepBoM cJrr{ae Bbr.qen rorcs KoHTaKToro-uuQunrrpaqr{oHHarr MoAenb
KOMIeHCHpOBaHHOTO Turila, A BO BTOpOM - HeKOM[eHCr4pOBaHHOrO.
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P uc. 2. Ycaosr.-f, o6paeoeauna KoMneHcHpoBaHHoro rnna
KoHraKroBo-uu$anrrpaqHoHHbrx cKapHoB (no B.A.XapHKoBy, L 9 59, c.29 6).

l- r:secrHffs,r;2 - sQQy:uau; 3 - rpanrrroulyt;4 - 3rcocKapHonaa (auoa:aecrHaxorax) Qar-g.rfl
KoHTaxToBo-rtr{Qmrrparuom*x cKapHoB; 5 - eHrocxapsonaa (anoanoMocnrrnr(arHzt ) Qaurar

KOHTaKTOBO-HHQmurpauzoru+H cKapHoB; 6 - ourvremcoMarr{qecrure cKapHbr.

KoHrarroso-peaKlllroHHoe cxapHoo6pa3oBanue Ha3brBaercs KoM[eHcr4po-
BarrHbM B Tex cJrr{iurx, Kor.[a Hacbrr[eHHbre KanbrIHeM pacTBopbr Bhr3brBitroT 3H-
AOCKAPHHPOBAHI,IE EUIIOMOCI,IJII,IKATHrIX ttOPOA, A ETTCNO6OA}IBIuHEC' NPI,I 3TOM
SiOz s Alzot IlepeHocf,Tcs pacTBopitMI,I no TpeIqIrHe AiUIbIue u Epr.r flocTyrrJreHr.ru
pacrBopoB BHoBb B H3BecrHf,KH orJrzlrarorca c o6paeoBaHueM gK3ocKapHos. 3ro
xapaKTepHo AJU ycnonzfi, Korra He6olrrnse no MorrlHocru r.rcxo.rlHbre flopoAbr
oAnofi cpe.qbl (usaecrurxu I{JII{ afiIoMocrarrxarrr) 3zureraror cpeln 3Harrr{TeJrbHbD(
ro MorrlHocrr.r ropuhrx ropor apyroft cpe.$r (puc.2).

O6pasoeaufie xe HeKoM[eHcI{poBaHHoro rurra cKapHoB, nao6opor, na6mo-
,uaercfl npu 6olrmllx Morrluocr.,tx KoHTaKTr,rpyroqnxcs HepaBHoBecHbrx r.rcxoA-
Hbrx ropoA (puc.3).

B pesy.nrrare AJIlrreJIbHoro npocaquBa*Hfl uo MorqHofi ronue r{3BecrHrr6oB
EIIII NO KPYIIHOMY MACCHBY |PAHI{TOHAOB PACTBOPbI IIP}I BCTYINEHI{I,I B APYTyIO
cpeAy BLI3bIBaror o6pasorarule cKapHoBbrx reJr 3Harrlrrenbuofi uoqlrocru. flo sa-
KrrorreHr,rro B.A.XapNKoBa, KoMrreHcHpyrouHx r,r3MeHeuufi repeofi cpe4rr upu
3ToM He [poHcxoAI,IT, rlocKoJrbry Anr{TenbHoe rrpocaqr,rBaHr,re pacrBopoB no 6onr-
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ITIOMy MaCCr,IBy BbI3brBaeT 3Harrl,rrenbHbrfi BhrHoc Heo6xo,4HMoro KoMnoHeHTa 6e3

cKapHupoBana:afl.. O.IeHr qacro Bo3HprKHoBeHr.re KaJrbrlr,reBbrx cKapHoB KaK KoM-
rleHcapoBaHHoro, TaK I,I HeKoMleHcrrpoBaHHoro rI4[oB KoHTaKToBo-ran(pzlrrpa-
qrosnofi MoAenr{ coflpoBox.( aercs. o6pasoeauueM cKapHoB KoHTaKToeo-arzQ$y-
suoHnofi (6urueracouraruqecxofi ) uo4elu.
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PNc.3. Ycroslrs o6pa:oaaHm HeKoMrreHcr,lpoBaHHoro rnna KorrtaKroBo-

r.rHQuntrpauuoHHbrx cKapHoB (no B.A.Xapuxouy).
l-u:eecrH.f,Kfl;2-eQQysuaur;3 -rparurroum;4 -KoHTaKToBo-mr$rurrrpauloHHbrecKapHbr;

5 - 6utrlemcoMarl{llecKlae 3rcocKapHhr, 6 - 6m[eracoMararrecKne 3HrocxapHbt.

3. I{HQu.nbrparlrroHHo-aBTopeaKrl[roHrrafl MoAeJrb. Kax sH.[Ho, AJr-rr cxap-
noo6paroeaHu-rl KJlaccuqecKuMu u sau6oree xapaxTepHhrMlr flBJurrorc, ABa Mexa-
HH3Ma vrr.v me MoAenr{ - KoHTaKTono-anSSys}roHHarr (6alretacorr,raruuecxar) u
KoHTaKToBo-r.ruQunrrparluoHHtu, rrpuqeM AJUr Ka>KIofi lls Hr.rx o6sgaremHbru yc-
iIoBHeM sBnAeTCfl, peaKrIHOHHOe rraCTHe lr3BeCTHtrKOB B IIpOqeCCe CKapHOBOTO Me-

TacoMaro3a. Mexay reM B flpupoAe cylqecrByror Kzlrrbur,reBhre cKapHbr cnoeo6paa-
Horo MexaHusua (cnoco6a) nosnuKHoBeHr{Jr 6es peaxqaoHuoro yracrr,rfl H3Becrrur-
KOB B pBynbTare [ocTMarMaTHr{ecKoro BhrcoxoTeM[epaT]?Horo MeTacoMaTo3a rro-
poA ynbrpaocHoBHoro-ocuoBHoro cocraBa. flpu orona niur KaJrrrlr{eBoro cxapuoo6-
pa3oBulrll{fl croJrb neo6xoArurui r.rlasHrrri KoMrroHeHT Ca o1ecterrilBaerc, 3a cr{er
Hcxo.IurED( [opoA, 6$6larrleulae ero B 3oHe M9TacoMaro3a [poucxoAr,rr [yreM BbI-

HOCa ApyruX KOMIIOHeHTOB I{, BO3MOXHO, qaCTr,rqHLIM rrp}rBHocoM pacTBopaMr{ r.r3

rny6un (Aaagamen, 19 65 ; Kaurxafi , Asa4alraen, I 97 2).
Haao orMerurb, .rro BrrepBbre B.A.XapHKoBbrM (1960,1968) 6un Bbr,(eneH

oco6ufi (aBTopeaKuuonusrfi> reHernrrecKnit run cKapHoB, o6pasonanrr[xc, B

unar(fopueHHbx ycnoBtsx B pe3ynbrare Kanbrlr.reBoro MeracoMaro3a y.rrrrpa6a-
3I,ITOB I4 IIIeIOTIHTX ynrrpa6a3lrToB nyreM aBTopeaKrlr.roHHoro rroBbrrrreHr,r.f aK-
THBHocTH Ca ncr,egcrBue KilcJlorHo-ocnomrofi gnomouurr IrocrMarMarllqecKux
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pacrBopoB B oclroBHoft r ylrrpaocnosuoft cpeAe 4pil orcyrcrBr{E r.r3Becrgf,KoB.
I4srurr MaJroKaBKa3cKI{e cKapEhI arlaJlorrmoro rexerrrqecxoro rr4raurrp14 gToM
Hcxo,4s r,I3 olpeAeneHHBD( JrorurrecKrn( coo6porerufi, rr,rLr [peAraraeM TepMr.rH
(zlBTopeaKlluonnrul>> 3zMeHr,ITB <on{nnrtpalluoHHo-aBTopeaKrlr{ongofi MoAe-
JrbroD cxapuoo6pa3oBaHrrr.

HaAo sal\,rffrrb, rrt'ro zlHEtrlorurlHhre Karrbr[,reBbre cKapHBr, froMuMo unar$oprraen-
rnn< ycnoarai, o6pasouarmcb raroKe B gBreocl,rHKrrr{Harlhrro-cKJraArlilTbD( o6nacrm, n
ToM lMcJre, rcK )DI(e oTMeqeHo, n ua Manou IGnma:e, a Taroxe B 3oHD( TercToHo-
MarMzlrrcIecxofi atcnorcaryut I{ 4peBHID( Irprra( fiyreM rurQnmrparulouHo-aBTopea1-
qEolffioro BBlcoKoreMrlqparypHoro lcurBr$eBoro MemcoMaro3a 6asarnmr4mx nyn-
KiaHI{TroB, ra66porAou, aIIbrrI{HorI{IIIIbD( ynsrpa6aer.rron o$raorurronofi accorgnarym u
quICT?rlHo rneficor ApeBHr-D( Iry[oB 6es pear<q{oxHoro yrasrlasrrBecrrrrtrcon, rm6o npu
ID( [OJtrroM oTqrrgrBlflI.

He6eerurrepecuo oco6o orMcrurb erqe H raxofi (farr, qro Hepe,u(o cpe.ryr arrb-
IrI{HorI{rrHhD( ymrpa6asraroa r.r ra66ponAoB, a raroKe ByJrKaHrrroB ocHoBrroro cocraBa
Bcrpeqarorcfl cnoeo6pasrue flocrMarMarllqecKlae MeracoMarrrrbr, cJloxeugbre rr{rlo-
uoprfirunm Mr{EepaJIEIrEIMr.r ztccotMar[.rflMu KaJrErueBLx cKapHoB r.r ra]Ke rlmrrrrgBF
MIr iulocKapHoBhlMlr Mr,IHepalaMn rlIcreporeHHoro paiuoxeHr{r, I{MeEyeMbre B JMTe-
parlpe KaK (poErErun> (no Mecry rqpBoHaqzuruoro o6napyxegu, srrp( nonooG
paaonaruui s 6accefffre p. Pomn s HoBoft 3elan4m), prlrrr Karc <arrorparol.n> (us
Ire,pBED( cJIoroB IIa3BarIId cnamrc@( MerurcoMarr{rbr rpex Kar< 6u uurouop$urx
Mr,rEepaJroB - xroprrr4 rparrara r,r m,rpoKceHa), rm6o KaK (rpaHarrrr), qro cBr,rAe_
TerncrByer o rtrztrKocru r4 rr3Jrrrm@TBe 3rro( repMr{HoB (Asaaamer,l9g7,l993ll994,
1996, 1997n, 1998; Aruraxaep4len, 1991). BosurucroBerrue rra3BaHHhD( repMr.rHoB
cBrI3€lHo, BePorrIIo, KaI( c ueo6rrurnnn Am KraccrqecKlD( cKapHoB ycJIoBI{rIMr{ rD(
o6pa:oaauux, Tax u c .EBHo neroarmQurprpoBauurlM rto.uoAoM K ]r3) regralo yrrD(
MerzrcoMarI{ToB. OcuosHa.f, cyrr u5ruaruuEl3€lKrllorlaercf; B ToM, qro, tIocKoJIEICy BHe
CBBE c rap6onarmnnr [opoAaMII cKapHEr HHIctK He prrccMarpnBurJucb rr AiDKe He
[peAcraBrrrJtr{cB, Bce sro, To ecrb crrgrusrBr{e lEIx r(oErarcfl{pyoryD( HepaBrroBec-
IIED( cpel (arnouocarmcatoB 14IBBecrEf,r(oB), cleprlomafio lrccJreAoBareJreft, mo6rr,
rny6oro Ee OCMBTcJIIIB qporlcxo4rBmee, pacqposrpaur.rrr rrourrr]re (crcapD> Ha Bo3-
HUKIIIIe B cpeAe nurepSaanros u 6a3[Tos MerzrcoMarrrr@Krre flopolpil, Koropbre K
TI{ruFrHbIM CK4prraM Ee oTHOCT{JmCB.

Inasrrofi qprmroft Heo[peAenegHocrrr BbrreJrenrr, STID( MeracoMaflrroB rroA
pa$trI{IEnfl{ Ha3BrlH}IffMrr cry}src o6crorrerncrso, cBr3alrHoe c npo6nerraofi sos-
HI{KHOBeIIU' B CoBepmegHo pffutrrlHED( ycJroBr{rD( oI[rrD( rr Tex xe Mr,rHe,p,rrrbHbx
[apIreHBI{coB c BbrcoKLIM H B TO x(e BpeMrI O4rrra(oBblM xr{Ml{rrecKrllM troTeHIUTIJTOM
Ca tc?!K B cxapnrul rtu( lr B (po4trilrmaro). Fr,twt n o6rrqrn< cKapHa( @teua Ca
nerKo o6rscHt€Tcr KolrrarcroBo-peam[rorilfin/flr npoqeccaMr{ upu 5nmcrrlrl aJrroMo-
cEIII{KaroB E IltsBecuuIICoB, To rlptr rulr[nnrryaruouHoM MerzrcoMaro3e B ycJloBrrfl(
yJIbTpilocEoBHED( rM6o ocHosHED( ilopoA rroBbrrrreHue xJ{Mrrrecxoro trorerilUatru Ca
Ilpoucxol[m rmi[rrntpalg,Ionuo-arropearcg,roHHb,rr\{ ryreM B peyJrbrarre rrocJreAoBrr-
T9JIbEED( MeracoMzlrtrrlecKlD( pearfl[tri $MeueHr{fl qp}r [D( aramao4eficrtstrr{ c 3BoJr-
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rorrHorffpyorrndrur,r nocrMarMarr{rrecK}IMkl paCTBOpilMr.r (AsaAaru,ree, 1967, lgg7,
1993 / 1994, 199 6, 1997 ta, 1998; Kauncafi , AsaAaruen, 197 2).

I'Irennrutruu oKa3LIBaro'Tc, xr,IMH3M I,I IroBe.ueHHe KoM[ouerrroB rrpn Qoprrau-
POB€IHHI{ KAK KJIACCrIqCCKI,IX KAJIBIII{CBbD( cKapHoB, TaK H T.H. ((po/u,ilfluToB>, Bblpa-
xarcrurecs B cMeHe CI{JIBIT6D( ocnosaril{ft 6olee cla6rntu, qro cBr,rlereJrrcrByer o
IIOCTeIeHHOM [OBbrrtreHr,rr,I Kr,IcJroTHocTIZ pacTBOpOB.

Taruu o6parou, no pr,(y u.lnoiraopSHbrx [pu3Haxor (rvrunepanbHbre [apa-
reHe3r,rcbr, (puauro-xl,rMr,rqecKr.re ra reMneparypHbre ycnoBlrrr o6pasonaHn s,, xa-
paKTep opyAeHeuas. H rarcTeporeHHoro pa3noxenns rr{rroMoplpHrm M}rHeparroB H
t.u.) upe4craBlulercff qe:recoo6pit3ghrM BrrpeAb (poAHHrrrrbr> Ha3brBarb KaJrb-
III,IEBBIMI4 CKAPHAMrI I,I OTHOCI{Tr I,IX K OOP'UU" THrrHqHrIX KAIIrIIHEBrTX CKAP-
non (Asaaa-rruee, 1987, L996, 1997 B).

MunepanrHhle rlapareHe3l{cbr Kirnbrlr,reBbrx cKapHoB unQunrrpaqLroHgo-
aBTOpeaKrlr,ronHoft MoAenr.r gaBHcfrT OT COCTaBa HCXOAHITX flOpo.q 14 [pe.4craBJre-
Hbr rr,rrroMopsurnru MHHepanaMa, xapaKTepHbrMH Ar.fl o6H.rHbD( cKapHoB - IIII-
poKceHaMI'I: lp&HaTaMI,I, Be3yBlrHOM, CKaTIOJIHTANLH, [JIarpIOKJra3UMI4, aIaTLITOM,
BOJIJIaCTOHHTOM [r ,[p., a TzIKxe ur[ocKapHoBBIMH rHCTepOreHHLrMIr MI{HepanaMLI -
xJropHToM, 3TTHAOTOM, aU@n6Olanau (axtwrolrr, lpeMoJtr{r), npenr.rroM Ir Ap.

PaccuarpuBaeMhle cKapuhr nrop$onoraqecKr.r npeAcraBneHbr xrrJrbHbrMr4,
II{H3oBI'I,4HuIMI{ TeJIaMH LIHorAa 3HaquTerbnofi naoqsocrr,r }r xaparffepr43yrorc,
3oHilJrbHocrblo crpoenvlfl.w (baqzaarnocrblo cocraBa. [Sts KanbrlaeBbD( cKapHoB B
rlenoM pemarcilIl4M frBrflercs, o[peAeneHHe HcroqHr{Ka rJrulBHoro gJreMeHTa - Ca
I{ BbrflcHeHI,Ie rIpUqLrH BO3HI'IKHOBeHHjI MHHepanbHbrx rrapafeHe3HcoB C BhrCOKr{M
xI,rMrIrIecKI{M [oTeIIIII4ZUOM KiuIbrILIs.

,{m ruracc[qecrr.rx KaJrbur,reBbD( cKapHoB KogTaxroBo-araQ{ysNonnoft (6u-
MeracoMarl'rqecxoft) pI KoHTarToeo-un$nnrtpaqraonnofi uoAeneft gror Borrpoc
Jlerxo peIrIHM, u6o n flpoqeccax KoHTaKToBo-peaKrII{orrHoro MfiHepanoo6pasona-
Hllfi uucrl{BHoe fracrl4e TIpHHI{Maror rBBecrrrrrKH, TorAa KaK Ars mrQr.mrpaUnou-
Ho-ilBTopeaKrIHoHHbD( cKapHoB, n o6pasonanzr{ KoropbD( I{3BecrrrrlKr.r pr,Jrr.r tBBecr-
KoBbIe rlopoAbl orcyrcrBylor, rrpxl 3ToM r{crorrHwx Ca ocraercfl HerBBegrHLM.

B.A.xapuroB, B coorBercrBr.rlr c Korqeruu.refi.{.c.Kopx<uxcKoro (1953, 1955)
o KlrcJlorHo-ocnosHofi gBoJIIorU{lr rylporepManbnhD( pilcrBopoB, crlrltruler, rITo 11pH

BcryrlneHl{r{ pacrBopoB B ocHoBrryro cpery yrmrpa6asrron, ueJrorrHbD( yrnrpa6a-
3LmoB, ra66por'Iaon ra 6agaIBToI,IAoB [oBbrrtraercff arcr,rBHocrb Bcex ocHoBuurytri, B ToM
rMcJIe r xranrqecrcai rloTelflU,rarr KiuIbIU.u. Bcle4crnue Klrtcnorgoocnonnofi gBoJIro-
I[fl{ pac'rBopoB B ycnoB}IrD( ocnosHofi cpeEl rloBbntregr,re Klrcnorrrocrrr BbrlLlBaer
cylqecrBeHrloe Bo3pacraHl,Ie ar(Tl4BHocrr{ Ca u gpyr-rrl,.6olee cna6rD( ocgoBariltrl, a
Tzllo(e Al Fe3* II Ap. c o6pasonanueM MLIHepiurbHrD( [apareHe3ucoB cyrqecrBerrHo
KaJIbrIrIeBbD( ct4JIlIKaroB lI urlrroMocr,urlrxaroB. Kar nu.ryto, r.urSr,rrrsrpaquoHHo-€lB-
TopeaKrlr,rorrHoe cKapHoo6pasonaurae Bo3MoxHO TOJTbKO B OCHOBHOfi Cpele IIyrcM
loBEImeHI'L aKTI'IBrIocrr,I xuMlttlecKoro rIoreHIIHaJIa Ca ecre4grrlze gBomory14 rur-
porepMztrlbHhD( pacrBopos. EcJtrr s o6u*cx KiurrrlreBbD( cKapHzrx Borrpoc o Kurrrb-
I['II{ nerKo pelllaerc, KoHTaKToBo-peaKInorrHbrMr{ [poqeccaMH npn o6r:are.irrnou
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Y,6srrm aJIIoMOCTTJIHKaTOB, rclBecTrrrKoB r{ BbrcoKoTeMeparypHbD( r1{4po'repMztJrbHbD(
pacrBopoB, To [prr ]nrSErrparg,IoHHG-aBTopeaKrIr.roHHoM MeracoMaro3e B ycnoBlrrD(
yJrBTpzlocHoBnofi r,r ocnonHofi qpel rloBBrrleHrre xr{Ml{rr@Koro rroregr[,run Ca rrp-
r{cxo4rT fiyreM aBTopeaKu{oHrroro MeTacoMaTo3a-

III. KonnepreuTnocrb KaJrbulreBoro cKapHoo6paronanns. Karnru.re-
Boe cKulpHoo6pasoaamle Bcex rpex uo4enefi, HecMorpf, ua 6ornruoe cxoAcrBo Snaa-
Ko-xr'rMI{IIecKID( yclorrut o6pa:onanux, rrocro.ffHcrBo umoruop$uruc MlrrrepuurbgbD(
accor[Iard Ir 3oHtlJlbHoe crpoeur-re cKapHoBBD( TeJr, pesro orrrlqzrcTcs I,Icrorrgr.il(u[/fl.r
rJlzlBHoro KoMloHerrra (Ca), rrtexarulsuou r[oplutryonarur cKapHoB r,r puil6.rr6rMr{
feoJIomqecKI,IMI,I rr TeKroIro-MarMarIfI@KEMU o6crarroararvm Bo3HI{KrroBeHI,rr. }ro
,BJIeEIre orHocrrreJlbHo KaiIbIueBED( cKapHoB B[epB6re o6uappreHo aBTopoM Ha-
cnomqefi cwrb'IL tITo rIo3BoJII{JIo aBf,opy BrrepBbre BErcKa3arB }rAero o KouBepregrutrr
KarlblgeBoro cxapnoo6pa:oBaHln rr KoHBepr€rrruogru KarrbrltreBrD( cKapHoB seMgofi
KopEI. Harrm o6nappreuo,lITo KrtJlblryIeBhre cKapnbr, cxo4rbre rro MriHeparrbHoMy co-
craBy u ruuorraopQHbu MI{HeparIBHbIM accorltaprflM)3oHuulbHol,fy crpoeHrxo, r[arUa-
€IIIbHOCTI{, Ho pa3Jllr.larcry{@, rro reonoruFrecKuM r{ (pusruco-xm,rrvecrr{M ycjroBr{rrM
Irpo.flBJleur{ff, reHe3l{cy H rIcrotIHr{KaM rnaBHoro KoMrrouerrra (Ca), taaz:srrlatorg,,xott-
BeprelrnrhrMr4 (Asa[aJrres,l996, 1997ry,2005). Tarcru o6pasou, KorrBeprerrrr{lrMr.r
Ha3brBarorc, o4rort4rrHbre py4c,re Qoprraarrym az6o mnrepalrrll,re MecropoxAeHr{fl,
MI'IHepUIIIbHEIe ZrcCOqUaryIII ILII}I O.Etr4 r,r re xe Mr,[HepaJIbI, Tox.4ecTBeHIrEIe IIO COCTa-

By II crpoeHlilo, Ho pa3JILrEIIrbre rro ycnoBr.rrM o6pasoraru,rr, r{groqurrKaM BelqecrB r{
qpoacxoxAeHr{ro. B etou oTHomeHI{I,r KaIrBrU{eBoe crapnoo6paaoBaur{e H KaJrbUEe-
Bbre cKapHbI He cocTnBJUtroT I{CK'IrOqeHr{e.

Ha ocnose rtqarerorofi o6pa6otcr Qarur.recroro Marepnzrrra no Manorvry
Kasrary fi a*arrfisa rnrrqparyprcD( .qitHHBD( nBropoM (AsaAaJMes, 1996, lgg3/Lgg4,
L997 ;2, 2005) ycfturoBJleHo, rmo KalrblueBhre cKaprrbr, cxo.urrre 11o MHHepaIrbHoMy
cocrztBy II T[IlloMopQrrrur MI{HepuIrIbHrrM accorprug,rrM, 3orrzllrbuoMy crpoemno, Sa-
uEarrBEocul r Qzsrmo-xr,nmtecKl{M ycIIoBI{rM Bo3HrrKHoBeErd, Ho tra3Jrrfqarolrgec,
IIo r@JroflFI@KuM ycJIoBIUM, TeKToHo-MillMarl{qecKr,rl,r o6cranoBrolvr rrpoflBnegr{rl I{
Mexagl,Blvry ,BJTTIOTC,I KOHBepTeHTHBndII o6paeonawmraz.

Bneprue uIell o KoHBepr€Irnrocrr py4rbD( Qopuaruri BbrcKa3aJr B.H.Crrnrp-
uoa (l 960) trpr{MenrlreJrrHo Jrr{rrr6 K KomeAarrHErM MecropoxreurrflM. f.Jl.flocue-
noa (1963), amarlgi3rI.pyfr upo6nerwy KoHBeprem[ru n ueryorpa$Irq I,I reoJroruE, or-
Meqafi, rro npooleua KoHBepreHr[rm yxe B HeAEureKoM 6yryqeu cauofi lonucofi
xI[lEIr 6yaer [ocrilBJrena B tucJro BiDrGefuD( TeopsflrlecKra( H trparorrecrrD(
upo6nerrl r@Jlotuqecroft ua)nol, [I IIo ero MrreHr.ilo, ((... KoHBq)reHIu, qpeAcrnB-
rrssr co6ofi Ee trpoAyrcr MErrrueHrrr, a o6rercrraHoe flBneHrre 4pr,rpo,6r, c Koro-
pbrM H4AO Cepbe3rro cqr,rTaTBcD).

I4sywwte flBlremr4fl, KoIIBepreHr[rE n rwmepanoodpa:orarum ]r BbrxBJreHEe rfl-
oco6ernrocreft KollBeprerrrlrbxMr{HepaJroBr,rMHHepaJ-rrHbD(accoruaarud

,Birf,erc, olEloft lr3 mrrepeclrD( 3aAaq rererrlrr@Kofi rwrnepanorur,r. B coorsemcrBr&r c
grr,IM flBJIeHIrf, KormepreHlryru n mmepanoo6pa3oBaur{r.r 6onee o6croffeJ6go 6ruul
paccMotrperlEr @.B.9yqponrna (1972). flo ero MHeHHro, Bo3HriKHoBeHr,re ot6rD( r,r rex
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xe MI{HepaJIoB WM M}IHepaIIbHED( aCCOTEIaIItIfi KaK [pH grrIOreHIrhD(, TZrr( r4 IIpU 3rGG-

reHIIbD( npoqecca/\ qpeAcTaBrrrer KolrBe,prerilEro fiepBoro [Iopfl4(4 a o6pa3oBaHfie rD(

B HeO,4tr{aKOBbD( yCnOBr{nL rm6O rOrmro fIpH srrIOr€HH6D(, rrJrH TOJIbKO [pI{ SK3OreH-

rrbx ycnoBI,rJD( {BJurercs KoHBepreHr[4efi stoporo nop{,4<zt. Cornacno ero qpergraBrre-

HrlrrM, HeKoTopbre MHHepurrrhr oopaayrcrrcr qplr BechMa pe3Ko orJrr{rriuorrlfxc, 3HaqerrH-

n< P-T-ycnonnfi, wo Moxer cBlllcreJcsrBoBarr o KouBepreHrlur,r B rrrprpoKoM Wflrle,-
3oHe repMo.ryfiaMruecrcoc ycnonrul, a, nao6o1rct, p{r M}rHepanoB Bo3nrrxaer rrpu gH-

AoreHHbur H 3K3oreHHbD( [poqeccax B cpaBHrmeJrbuo neSomurou LruTepBane P-T -
ycronrai, Ho npfl pa3Hbx fipollecca,\ Ml{Hepanoo6paronarrua, rrro yxa36rB€rer Ha KoH-

Bepreliltrtro B y3KoM .ryrarra3oHe repMo4rrraMrqecxrar ycronrrl.
rlacrnrru cJrfraeM KoHBepreHrrru sBfiflercs. BhrreneHlre o4{rrx H Tex xe MHHe-

paJIoB Ha pa3H6D( crafr4fr(. (sranax) reHerilqecKu ero.rHoro npoqecca. Hago orrrrerurr,
rrro.,rBJreHue KoHBepreHrrlrr.r B Mr.rHepanoo6pa:onarmn <D.B.9yxposstr\d 6ruto fipoaHa-
JII{3I{poBzuIo ilIaBHbIM o6parou nor yilroM 3peHr.rJr rrmouopSusMa MHHepaJroB B co-
oTBeTCTBIIT,I C ero BbtrtreIBJIOXeHHbIMH rIpeACTaBneHI{rIMrr.

Hecuotpa Ha y.quBuTeJrbrryro ycrofiwmocrb rlrrroMop(fnrx MHHepanrHbD(
accouuauufi ra uruepaJlsHLrx flapareue3rcoB H KaJrbuHeBo-cKapHoBLD( 3alexefi,
ouz SopuupoBaJll{cb npu pa3JII,IrtrrbD( reoJloro-reHeruqecKr.rx MoAeJUrx (routarro-
no-,uu$SysuoHHarr wxu 6wveracoMarr.rqecKzur, KoHTarTono-rEHt[mbrpaqr{orrxarl u
aBTopetucl[onuo-uuQunbrparl]IoHnax) r paaruwrofi o6cranosre. Kar orMeqarocb
Bbtrrle, oAHr.r cKapuoBble rena o6paaorarurcb Ha KoHTaKTe ABy( HepaBHoBecHhD( rro-
po.4lbD( cpe.4 - aJIIoMooHJII{KaTOB u LI3BeCTHTTKOB - rrp}I [OCpe,4CTBe BbrCOKOTeMrre-

parypHlD( u,rAporepMaJrbHbD( pacrBopoB rryreM un$rurrrpaur{onHoro u (utu)
gfiOQyszorHoro MeracoMaro3a B aBreocr.rHKJrr,rHaJrbHo-cxra"FrarbD( o6cranoexal( u
3OHZIX TeKTOHO-MarMaTI,rqeCKOft aXrrnugaqfifi, A N)wre - Ha nnar$oprraa< H ApeB-
Hr{x trIrrrurx nyreM nuQnmrpauuoHHo-asTopeaJolr4oHHoro Kzrrbqr{eBoro MeracoMa-
TO3a OCHOBHbD(, yJIbTpaOCHOBHbD( H yJTBIpaOCHOBHO-IqenOlrHbX IOpOA, a TaKXe
cnaHrleB 6ea peaxunoHuoro yvragrvfl rmBecrHrmoB.

IV. Hercoropbre [otrpaBxrr B TepMrrnoJrorun cnapuoo6pa3oBaHnfl.
B cs.f,gu c ycraHoBneuueM KoHBepreHTHocrr.r KarrEqr.reBoro cKaprroo6pasonanux r.l

Karrbrlr,reBhD( cKapHoB seruHoE Kophr, HaMr.r [peAIoxeno 6onee coBepmeurroe oil-
peAeneul,Ie uourruft (KaJrblrrreBbre cKapHbD), (oroJrocrapnoBbre MeracoMarrr-
T6I)) E (CKaPHOBbIe MeTaCOMaTETbT>, (CKapIIOBbIe MeCTOpOXAeII[rfl> I{ (CKap-

HoBo-pyAHrre QopnraqrrD (Ara4anrae a, 1993 I 1994, 1996, I 998, 2005).
Ka.nrqllesbrMtr cKapuarrur 6y4rur KoHBepreHTHErMlr o6pasonannmrr, cJre.ry-

eT HtBbIBaTb nocTMarMaTI+IecKHe MerzrcoMaTr4TBI, CJIOXeHHBTe aJIIOMOCI'LJrI{KaTHbIMI,I

r,r clrJrfiKarnrrMr,r Mr{HeparraMr,r Ca, Mg, Fe, Mn, mrouopQnhrMr.r rr3 KorophD( .rrBlrff-

torcx fp" (Ipoc-Audp pflr) Lt IIu ({u-feilrtoz cr1rlrfl) u o6pasoranuuec, rroKurrrbuo

- 
4;rlr rparr,ocrn 3AecL H Aanee HTBBaHHTI Mr{HeparroB rrptlBoA{rc, B crrMBoJrrx: a.ur6nr Q4A, aa1-

pagzr (Andp), auoprrr (An), rerct6eprwt (fed), rpaHarhr (fp), rpoccytrtp (fpoc), Aroncn(
@u\, fiorancoruun (rtoz), rrpoxceHu (IIu), ntaruoxJur3br (Zz), cranonr.nrr (Crc), MapuaJrr{r
(Ma), uefiourr (Me).
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B Opeonzx uu(Tl'IBH6D( I{HTpy3HBOB fiyreM KorrrarcoBo-peaKruoHHoro BaI{MOAeficr-
BI'I,I 'Eyx XrIMI4!IeCKE HepaBHoBecHEX CpeA - €urroMocrrm,IKaroB fl r,BBecrHrtr(oB rlplr
flocpelcrBe BBIcoKoTeMrIeparypIrED( pacrBopoB paunefi lqenoqHofi crapr nyreM
un$urnrparmolruoro rarm a'r$Qpl{onnoro MerzrcoMaros4 a raro1e B [poqecce Err-
SrunrpauraoHHoro MerzrcoMaro3a yrrrpa6aarron, 6asrrroa [r ByJrKttHrrroB ocHoBHoro
cocrzlBrl 6ea peaKg{oHHoro Ylrtcrua ltmecrnf,r(oB nyreM aBropea1rlrogHoro 11oBhr-
meEr[, zlKilrBHocr}I KzuIbIItr BqIIeAcrB]Ie KllcJlorrro{cnosHoft oBoJIroIu]I BhrcoKo-
TeM[eparypHbD( pacrBopoB B ycJIOBrrrD( cpemr ynrrpa6asrros u 6a3[Tos.

OrcolocKaprroBrle xe MeracoMarrrrbr, flBllfi.frcb cocrannofi qacrblo cKap-
HoB lI npI'IMbIKa'I K HI{M co cropoHhl tuIIoMocItJIrlKarHbD( Ilopo.q, HapsAy co cKap-
HoBbrMu MlrfieparraMz, qarqe coAepxar IIn (A6-An), Cx (Ma_Me) u ap.

CrcapuoBblMrl MeracoMarlrraM[ HaMr,r Hil]BaHEI co6crseHHo cKapHhI,
oKonocKapHoBBle MeracoMarl{TLr fi aUOCKapHOBbre oKoJropyAHrre (vaqe cr.rHpyA-
rlEre r{ EocTpy4{BIe) uemcorrlarrrlecKrre H3MeHeH}rJI, cBr3aHHbIe reHerHqecKHM
e.4rHCTBOM.

Crcapnonrre Mscropoll(AeHrrfl, fipeAcraBnroru.re qerKo o6oco6nemryro rene-
Tr{rrecrgflo rpymry uemopox{4emni pa3JMwrbD( pya, QoplrcrpoBalrr.rcE B psyJrbrare
cJroxEoro cKapHo-pyAoo6pasyorqero qpoqecc4 06ycnomeruroro saxououepuoft
KHcJlorlro-ocnornofi esoJtroluefi [ocrMarMaflrrecKrD( pacrBopoB. Cxapmryonarule r.r
pyAoorJloxeHlre cocrannmot mAeJrbHbre cr?r[,t4 e4rrroro He[pepBrBrro-qpep6rB[rc-
roro MugepaJroo6pasyrorqero qpoqecc4 rlprrBe4trero K JroKrrJru3uuru{ opyAexerr[rr
I{cKIIIotMTeJIbHo B crclpHil(, Peffio B oKonocKapHoBbD( MeTacoMaTIIftx.

Cxapuonrre Mecropoxreulvts., cxoxfle rro TTfioMopr}*.rnr MrlgepaJrbgbrM 6c-
co4{aIE'M, Ho pa3Jll{qaloqrecs IIo HIaBIIEIM MeTZUIJIa],I IIJrra IIeHIIBIM trOJre3ubrM

'Hcrouaeurnr, cocragy pyErbx accoqraruui H ,,o BpeMenn o6pasoB,l,rrr, o6re,ryr-
rrrrroTcfl B (cKapHOBO-pyAEbre 

Qopnraunro>. poAcraenHBle nO py4rErM zccorural[,r_
,M cKapnoBo-pyEbre $opuarpl Moryr 6rrrr o6relrrregrr B <cenreftcrBo cKa_
prroBGpymux Qoprraryb>.

V. O rreKoTopbrx nolrflTrtsx renertrrrecxoft Mf,HepaJrortrf,. B cBr3r{ c
$opuaquolrHBrM rr flapareHer[llecKlrM arraJrrr3oM pyAorroc,ED( MeracoMarr,Frec-
xlrx o6pasoBaxl'rfi, B ToM rMcJIe craplroBbD(, cocro.qm( B qenoM us accorparl,n6
MtrHepaJIoB, HeKoropHe troEf,TIrrI reHeTI[IIecKofi ulruepaaonrl{, TaKI{e KaK (acco-
qtrarltrfl MrrEepaJror> (rm60 (MrrHepaJrbEafl accoq[aqrrfD, (€ccoqnaqnfl TH-
uouopQurrx MrrnepaJron> (unu (TnrroMopenar Mrrneparrbrrafl accoqtrarltrff>)
E (orapareEe3Ec MrrHepaJron> (ru6o ((rraparenerrrecxas accoq[aqus Mf,fle-
pa;roa>), KOTOpBIe paclonoxeHBl B ,48EHOM TeKcTe ot 6o.uee o6rqero r,r Meuee
KoHr(perHoro IIo coAepxaEr,fio r 60nee FKoMy ]r KoHKpeTHOMy, yEolpe6nrorcs
B JMTeparype III}rpoKo, o.uraKo, Kar( trpaBlrJro, Ilepe.6o rrpoE3BoJIbHo II [opoK)
Helpaslrrrbtto' [I trooroMy Bo3HI'IKJIa neo6xo.rynvrocrb yrorrHtrrb ,t Kolflqperrr3rr-
poBaTb o6rervaroe u reHerlrqecKoe coorrloltreu[re Hiu]B:ulHbnr [orrflT66, Ha rrro
o6parraa BnrrMrurre r,r H.B.IIerpoBcKrur ( I 965).

I4ur, ecJrl{ (accorluaqtrfl MrruepaJroB) o6osna.raET coBMecrgoe rraJ(oxAe-
Hrre MrrrlepanoB, rIpII SToM llusero Ee uoApa3yMeBiur o 3ar(ofoMepEocru IImr o
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cJryrrafiHocrulx o6pa3oBaHr45, 06 oAHoaxTHocTvr vtlrr4IIoBTopseMocTI,I o.uI,IHaKO-

Bbrx lrJru pa3nrrqHblx [poUeccoB, JII{6o o6 ux flepeKpblBaH}I[, To troHrTu.fi <€cco-
qrrarlufl runorrop$Hbrx Mr{HepaJroB> H (napareHe3nc MrrHepaJroB)), Koropble

no cyru TatK)r(e HepaBHo3HaqHbr MexAy co6ofi, 6yl1ltu oco6rnau crrfr€ItMr{ (ac-

coqrraquu MIIHepaJroB>, IIp.r{MO yKiBbrBaroT Ha coBMecTHoe Bo3HTIKHOBeHI,Ie MI'I-

HeparroB B TeqeHue eAHHOTO npoqecca, KoTopoe flB[seTcfl, 3aKoHoMepHbIM E

AonxHo paccMaTplrBarbcfl KaK HetITo eAI{Hoe no [poUeccy u rro BpeMeHLI o6paro-

BaHI,Iff. O.[Haro cneAyer 3imerr{Tb, rrro (napareHe3lrc MIrHepaJroB> B cBoro oqe-
pe.[b raKxe .sBr.serc{ oco6hlM u qacrHblM cJryqaeM (accoqnaqnu TrlrroMopQ-

Hbrx MrrHepaJroB)), flpurreM nocne.qHs, Moxer 6srtr cloxeHa u3 o.(Horo rra-

pareHe3Hca HJrII HeCKOJIbKHX rlapareHe3l,IcoB cocyulecTBytoqllx MI'IHepanoB.

Taruu o6paaou, (accorluaurrr MHHepaJroB)) - 3To coo6uecrBo I,IJII{ coHa-

xox.{eHr{e Mr{HepanoB, oOtsauurx cBoI,rM nponcxoxAeHl{eM reHerHqecKLI eArtl{brn,t

finv pa3nfitrHLrM €u(TutM, I{ TeM CilMbIM I,rX COqeTaHpIe MOXeT 6rrrr Xar 3aKoHo-

MepHbrM, Tax tl cnyrafinrna, TorAa Kiuc ([apareHe3nc MIrHepaJIoB)> - 3To cocylqe-

crByroqr{e MnHeparrbr, 3To ra rracrb Mr{HepaJrbHofi accoqnallu}I, Koropa, Bo3HI,IKIIa

3aKoHoMeprro B orrpeAenenurrfi MoMeHT eArrHoro MrrrrepaJloo6pasyroqero [poqec-
c4 crporo orpanr.rqeHurfr oupe4eJreHHblM orp*KoM BpeMeHlI, [pocrpaHcrBa I{

Suamo-xruruecKLrx yclonuft. Ilpn6rusurcJrrHo zIHzIrIorHrIHoro MHeHTI npu.(ep-

xuBarracb H.B.IIerpoBcKuuI ( I 965).

Ilolqeprcrrarr o[peAeneHHoe pa3Jllr.me noH.f,Tfifl (napareHerlrqecrcafl M[r-

HepaJrbHafl accoqrlarrum) ]r ((TlrtrorropQnar M[rHepaJrbHaff accouflarlrrrD, BcJIeA

sa B.A.Xapr.rKoBbrM (1972), HaM rrpeAcraBJrf,ercc 6oree [paBr{JIbHbIM cltrrrarb, .rro

(arapareHeTrrqecKas accorlHarlHs MrrHepaJIoB)), KaK coBolqmHocTb cocyqecTBy-

rcqrrx MI,IHepiuIoB, ffiIrflerc . rIoruITI{eM 6oree y3K-pIM H oAHo3HaqHbrM, tIeM (fflrno-

ruopQnar Mr{HepaJlrHafl accoquaqllr>). Mexly TeM fiapareHe3uc MLIHepanoB

Moxer 6rrrr rsnor"rop$Hrnrr r.r Moxer ne 6rrrs rrnorr,rop(fnblM, HaflprrMep, KaK 9To

Blr.(HO Ha rrpr,rMepe [apaIeHe3LICa KBapIIa C CepIIIITOM BO MHOIHX CpeAHe- V HU3-

KoTeMlepaTypHhD( MeTacoMaTLITtx. floerOr"ry BcJIe,4 sa B.A.XapLIKoBbM IIaM

npeAcraBjrf,ercq, rrro AJUr ru[oMopSusr"ra Be,qynu{Ml,r flBJutrorc, oco6ennocrz $u-
3r,rKo-xr4Mr.rqecrux yclonufi MeracoMarllqecKoto Mugepanoo6paroratrux H trpI'IHaA-

JrexHocTb xonoo6parosaufifi K KoHKpeTHoMy reHeTrlecKoMy rvTry finfi MeTa-

coMarr,rrrecxofi (foprraaquu (Xapnxo41972; As4Aarmen, 199311994, 1996,1997 L).
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Eopoda sa euedpenue s cmpyKmypHyto
zeoflozau, Jnemodoe moqwbtx HayK Haqutacb
e cepedwte 19 e., u edea nu xomy+tufydo
ydacmcn Jamop.uosamb ? mo npozpeccusHoe
HAnpaSreHue-

IIpoQ. B.M.Kpefirep (1956)

AKTUBrI3IIPOBAHHbIE CTPYKTYPbI
oP.4yEAICKOTO Py4IOrO PAIIOHA,

llx poJrb B IPoIIECCAX MATMATI{3MA
r{ PyAooEPA3OBAHr4f

(HAXTIbIBAHCKA' AP, A3EPEAfrAXIL)

ftx.A.AraaaJrrreB, @.A.Kepuuon

Hacmumym ?eorozuu IIAH Asepdaildxana
Az 1143, Eary, npocn. f.,[acaeuda, 29A

AsaAalres Ax.A., Kepnuon (D.A. ArcrnBr3rrpoBaHHbre crpyrffypu opay6aAcKoro
pyAHoro pailona E ux ponb B llporteccax MarMarlr3Ma u pyaoo6paroBaHHfl (Haxvslnaxcraa
AP, Arep6aillxan). Paccrvrorpexu oco6emrocfl,r reoJrorll.recxoro crpoeHr{f, armnBr{'ir{poB:rxHbx
cTpyl(ryp, Ifi ponb B fipouecca)( Mam.IaTIBMa r{ grrlor€tllroro opyAeHeHxr, qTo [o3BoJrLlJrO He TOJTbKO

oIIeHHTb npaKurqecqao 3HaquMocrb rrBecrrrhrx uecropox<gerud, Ho pr BhurBrrrb ocHoBHhre pyAo-
Kolrrpoirl4pylouue Qarroprr (uaruatauecxue, crpyKrypHbre, JrrrroJroruFrecrue) nox:urrBau&r pyr tr
BbIAeJI}IT6 uepcEeIffI,IBHhIe )qacrKI.I 4u o6uapyxeHl.rt npoMLr[fieHrrbrx pya. Anarue reoJroflrrrecKo-
ro crpoeHr'Ir reppEropru c nosruIld Tel(ToHo-MarMarrqecxofi ar(rrrBrr3iulul,I cBruereJrbcrByer o cy-
urecrBoBtlHl'Iu, rrapfl'[y c KpyIIHLIMLI armrrB[r3[rpoBulrrHLrMu crpyrcrypaMu (3aurerypcxoe noAr{f,Tr{e r,r

Haxquraucxas anaroana), ll [oICaJIbHhD( HilloxeHHhD( crpyKryp, cbrrpaBrrrro( BaKrr]rro poJrb B pa3-
MeITIeHI{I' pa3HOTI,IIIH6D( MarMarHqeCKLD( KOMIIITeKCOB I{ aCCOr[tr{pOBUIHHbD( C HUMH py.USrX Mecro-
pox.[elMfi. Cpe.ua ranroi Maruo- I,I pyAoKoHllerrpupyroutro( Grpyrcryp Bhr.ueneHbr Eanrxenlcxoe ux-
Tpy3IBHo-Iry[oJIbHoe no.4{rrne, fupxmpnarcKa, ByJrKaHo-TeKmHr,rrrecKa, nocrpoka u furnnu:x-
rcpr-Iefinarcrca, 3oHa nosrrmelfiofi Tpeql{HoBarocrr{ flopoA. Omuqrrelrnofi oco6ensocrrro ]rH-
Tpy3HBHo-Ky[oJIruofi ctpyrrypu flBJlrercfl coBMerqeHue ee B npocrpaHcrBe Il Bo BpeMeEII c MzrJrbrMr{
ItrilpFIGaMII ntoplrr-uopt[rpllmB. Korrypu srofi crpyrrypBr orpaHr,rqfiBaror pa3MerrleHHe cBrrrilIG.
Bo-Itrfltr(oBono I{ pryrHo-MbIIIIh.,I(oBono opy,4eHeHnr. ByrmanoremoHurrecxzu mpyKrypa c ueH-
TpaJIbHhIM orryEeHHLIM 6.rroxou cJloxeHa rya:<ra6asanrrarra[, cMelUrroluHMyrcfl Ha 6olee nucorro<
ypoBI{D( TpilxflalilIBlrmMu. 3osa nosEll[eltrrofi Tpe[tr{IloBarocrx nopoA Tpaccfipyctcf,. cBr{raMu
pa3pblBoB I{ AaeK ocHoBHoro-cpe.qHex) cocraBa. OHa curpana Baruyro ponb B noKaJrr{nq{r{ Mecro-
poxcgemfr ue.uro-uopQupoBhrx pyA.

Azadaliyev J.A., Kerimov F.A. Activized sEuctures of the Ordubad ore region and their
role in magmatizm and ore formation processes (Nakchyvan AR, Azerbaijan). The paper fo-
cuses to the peculiarities of geological structure of activized tectonic zones and their role in mag-
matism and endogenic mineralization that made it possible to appreciate practical importance of
known fields and to reveal main ore-controlling factors (-agmatic, stnrctural, lithological) and
pick out a new pefilpective payable ore areas. Analysis of the territory's geological stnrcture from
6[s leclsnq-maematic activation point of view testifies an existence as of large activized strucures
(Zangezw uplift and Nakhchyvan depression) as local superimposed structures which have had
effected to a great ext€nt on the dislocation of different magmatic complexes and associated ore
deposits. The following of such magmo- and ore-concenmting structures are distinguished: Bash-
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kend intnrsive-dome uplift, Gyrkhlardag volcano-tectonic structure and Gylyndjyurt-Geidag high
rock fractures zone. A special feature of the intrusive-dome structure is it's conjoining in space and

time with the minor intrusives of diorite-porphyntes. The contows of this structure limits the range

of lead-zincous and mercury-arsenic mineralization. The volcano-tectonic structure with the sub-

sided central block is composed of trachybasalt altemating by trachyandesites on the more high
levels. High rock fractured zone is traced by the fault suites and basic-median dykes. This zone

took an imporaat part in the copper-porphyric ores localization.

Azadaliyev C.O., Kerimov F.O. Ordubad filiz rayonunun aktivlagmig strukturalan,
onlann maqmatizm ve fiIizemalegalme proseslerinde rolu (Naxglvan MR, Azerbaycan).
Maqalade aktivlegmig strukturalann geoloji qurulugunun, maqmatizminin ve endogen filizlegme
prosislarinin xiisusiyyatlori aragdrnlu. Bu da melum yataqlann yalmz praktiki ehemiyyatini
qiymotlandirmoya deyil, hem de filizlagmeya nozarot edan asas faktorlarr (maqmatik, struktur,
litoloji) agkar etrnaya imkan verir. Orazinin geoloji qurulugunda tektonik-maqmatik aktivla$ma
proseslarinin analizi gostarir ki, aktivlagmig iri strukturalarla (Zengezur qalxtmt va Naxqrvan qti-

kakliyi) yana$l, lokal iistegolma strukturalan da movcuddur. Miieyyen olunmugdur ki, lokal
strukturalar maqmatik komplekslerin vo onlarla assosiasiya tegkil edan fi\iz yataqlannur yerleg-

masinda mtihtim rol oynamrgdr. Bu ciir maqma- vo filizyerlegdirici strukturalann suasrnda Bag-

kend intruziv-kupol qalxrmrm, QrrxlardaS vulkanik-tektonik qurlusunu va Qrhncyurd-Gtiyda!
ytiksak gatlillq zonasrnr qeyd etmek olar. intruziv-kupol strukturarun farqlandirici xtisusiyyeti
onun mekan vo zamanca mtixtolif goxsayh morfologiyaya malik kigik hipabissal intruzivlerle
uy[unlagmasrdn. Bu strukturamn konturlanile Pb-Zn ve Hg-As filizlogmesi bag vermigdir. Vul-
kanik-tektonik struktura markezi a9a[r dtigmtiq bloku ila birlikda Naxgrvan vulkanik qurgafmrn

strukny elementlerindan biridir. Bu strukturanrn traxibazaltlan yuxanya dofiru traxiandezitlarla
avez olunur. Y[ksak gathh$a malik stxurlar zonasr qrnlrnalann vo osasi-orta terkibli daykalann
istiqamati ile mtieyyan olunur. Bu zona mis-porfir filizlogmasinde mtihiim rol oynamgdu. Ne-
ticedo senaye ohomiyyatli filiz konsentrasiyalanm agkar etnek tigikr milvafiq elverigli sahalar
ayrmaq miimkiin olmugdur.

Tepprmopns HaxqbmaHcKoft AP oxBarbrBaer loxrrylo KpaeByro Ayry Maflo-

KaBKa3CKOTO MeraIrTHKJrr.rHOpEs - CJTOXHOIIOCTpOeHHOTo rOpHO-CKIaAqaTOrO Co-

opyxeHr{-rr BnyrpeHHefi sourI o6ruupuofi aJlbflI,IficKofi reocunxlvtuaJril H orHo-

curcfr K cJroxubu rnrr6oBo-cKraAqarbrM rereporeuHLlM coopfxeHu.f,M, c$oprran-

poBaBrrrr,rMcs B pe3ynbTaTe Tpex TeKToHO-MarMaTlrrrecKI,Ix IIHKJIOB - 6aftXalr-
cKoro, repql{HcKoro }I aJIbtII{ft croro.

B crparurpaQu.recroft uocJre.qoBareJrbuocr[I ToJIr[ npHHuMaror yrlacrl{e

oca.uorrHble, ByJrKaHoreHHo-ocaAoIIHbIe I,I BynKaHoreHHhIe oTJIOXeHI{JI AOKeM-

6pufi-nr.rxarerraJreo3oftcKoro, [zrJreosoftcKoro, Me3o3o[cKoro I,r KafiHo3oftcxoro

Bo3pacToB, o6pa3yloq[e qeThlpe cTpyKTypHo-(bopMaII[oIrHbD( KoMIIneKcq Kax-
pibri1r ?13 KoropbD( IIo MacltrTa6au pasrurns cooTBeTcTByeT cTpylffypHoMy sTaxqy.

fpanuqu Mex4y H[rMr.r orTrerrrBo BbrpoxeHbr H rrpof,BJullorcfl per]roHanbHo pac-

rrpocTpaHelrHblMlr yrnoBbIMI,I HecOrJIaCIrrMn.

flepnrfr (nuxnnft) crpyKTypHbrfi ora:K oxBarrlBaer Hau6onee ApeBHr{e,

CI'IJIBHO MCTAMOPON3OBAHHbIE OTJIOXEHII' THEfiCOBO-KPECTAJINOCNAHUEBOft I,I 3E-

neHocJraurleBofi QopMaqlrr,r AoKeu6puft-uzxnefiarreo3oficKoro Bo3pacra, cocraB-

Jurrorqfle tbynaarnreur cK[aAqarbD( coopyxeulrft rcra Manoro Kasxa3a I,I qexJla

I,lpauo-Anaronlrfi cKofi nnar(popMbr. MHororIucneuHble MeJrKI,Ie BED(oAbI, rnbl6bl
r{ KceHoJrrrrbr cnaHrleB, aM(bH6OMTOB, MertMOpoH3OBaHHbD( pOTOBOO6MaHKOBbTX

v Aila6a3oBbD( flopofipr{ToB, HHorAa MpaMopoB H HHTpy3HBHLrx [OpO.4 Tfirrarpa-
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Hr{TO-rHeftcoB orMeqarorc, B TeJre Merpn-opry6aAcKoro 6arorua,ra n parioue
c.flasuapa @ycrarrloa, I 968).

Btopofi crpylrrlprrm sralK oxBarbrBaer reppureHuo-xap6ouarnue roJtrur
cpe4rero llzltreo3or-TpHac4 cSopnnapoBaB[ruecs B emHoM Apascxor"r MrroreocnrrK-
JrI{HarIBHoM rrporur6e. OQrosHEn&r reKTonrtllecKrlmr gJreMerrftlMu groro crpyrcrypHo-
ro 3[zDKarBJrrrrorrcr Illaplpcrufi arnromnopNft ra fl:xyrmr[lurcKoe flo.qrflT]re.

Tpemui crpyxrypnru:i eru,* qpeAcraBJreH xap6orarno-Tepprre'HbrMlr, Byn-
KilIorerrHBIMr'I I'I ByJrKalrorelrEo-TeppmeurrblMn o6pasomrunral{, rra6arurr{Baroru{-
WIc, B eroluofi 3oHe rlorpyxerrllr, xapuucepzsyroueficx gBreocuHKJMHaJrBHbrM
pa3BI{Tr'IeM B rlepuo,( ot pamrefi lophl Ao rlo3.urero gorleua BKJrrorrETeJIrno. Becr
STor reoclrHKJxruaEngui KoMIrrIeKc I{HTeHcr.rBrro Atrcnor(4poBtur }r cMrIT B rnrsefi-
HEIe OKJIa.UC{ ceBepo-3arra4roro (o6rqerarxascxoro) rrpocrlrpuulllr. OcHonHrM
TeIOOHI{qeCKI{M sneMeHTOM Tperbero mpyrff)pHoro 3TrDKa rBrrf,erc, xpymrruz op-
ry64gcrorft cuurmuroprfi.

K uerneprorwy (aepxuervry) crpyrrypuoMy oraxy oruoc.rrcr MoJraccoBbre
xap6ouailro-Tepp[relrHlle H KoHT]rHeHfturlHBre (cSpacuoqBETrrbre)) ByJrKarroreg-
HEIe OTJIOXeEIT.' OJMTOIIeH-MI{OqeHOBOTO Bo3pacr4 coorBercrByro4{e uep}roAy
Sopuuponanu-ff Ha:('Ibnaucxoft HulrroxeHHofi nua,urnrr r{ oAHor{Megrroro ByJrKa-
HI+IeCKOTO [OrCa.

B npe4eaax rccJleAoBilunoft rrroqqroa (6acceftor cperorero reqeHru p.A-runr-
Pxaqafi H p:BamceuAsafi) npocrpancrael{Ho coBMerqarorcfl KoMrrneKchr [opoA reyx
crrpyKrlPrED( sraxefi - ByJIKaIroreHHbx o6paronaroui sosrc.urofi *paeaof qacrs.
Hanwmaucroro By,rcuruecKoro rlof,ca r,r flperefyqecrBeHrro [ecqa'o-Dll{HEcrhx
ornoxemfi op4l6aacroro cruilollmopm.,{arurar EnoqaE HacbtrqeHa MrrororMc-
neHHbIMrr pyAorlpoffBJleHnIMrr CII, Mo, Pb,7nb Hg As. Omraxo Bo3pacraurie cre[e-
ru.r reonoflrse{xofi }I:}yqeEHosrrr rr pac[mpenlle [or{cKoBbD( pa6or, o *rxurreruuo, ,a
npmorom K coorBsrclByloqeMy yBeJMSeMO rMcna HoB6D( pyaonpomneruui u or-
rcpBrMro nporraruunerurur MecropoxAerufr. Hecuorp, Ha 60mmoe rMcno qpoBe-
ACHHBD( [ccreAosarud, Mlrome Boqpocrr3{IKonoMepnosrefi pa3MeqeEr{n[ reHe3r{ca
3IrIoreIIHofo opyIeHelilL ocralorcf EelocraroqHo BbrscHeHHbn/ffi .

Hccne.{osaul{e aBTopoB craBrr 3aAarry }ruoro ocMBrcJrr{Btur[rl 3aKoHoMep-
socrefi pa3MeqeHl[rl I,l yclonmi o6paeonanrur grrAoreHHED( Mecropolrqesrafi. I,Ic-
XoAHEIM 3BeIrOM, rra ocHoBe KOTOpOTo [peA4pr,rEf,Ta rro[EITKa BCrqpLrTb 3Tr,I 3aKO-
IroMepHocrlr, cJryxar qpeAcraBneEE O rIpOqeCCA( TeT(TOHo-MarMarrrqecxoft ax-
TI{Bu3a^qrIr(, oxBar}rBllleft paccuarpunaeurrfi penroH c HaqzrJra oJrr{rolleHa. B na-
crorrqee BpeM, KoHlleuqlrf, o rexToHo-MarMarlfrrecrofi axrnBrr3rulr,tz KaK o Ho-
BoM Trrrle pa3B]6iTt4f^ geunofi KopEI crittroBrrrcfl ocnosofi AJu KoHICpETHBD( [por-
Ho3Ho-MerdIrIoreIrIiFIecKE)( Irccne.UoBaEI.lfi. Oqerra flepc[ercruB qenoro p{Aa 3rr-
AoreHEhD( Mecropoxclenrrfi NruorEx perrroHoB c uosmryrfi TercroHo-MarMarrfirec-
roft arcrunu3aru[ [o3Bonser [o-EHoMy paccMarprrBarr rrx [oreurl]raJr6rrLre Bo3-
Moxuocrtr (Illernoa, 1966).

Balrcroft oco6esuocrblo, orrpeAermsmefi rrMrryirrcBr gHAorel{Hoft arrunro-
crr,r B fleptroI TercroHo-MarMarl{qecroft a"lcTllsfi3arlull, ffiilrrncb HHTeHcr{BHoe
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cBo.uoBo-rnbr6oBoe Bo3AErMaHr4e 3aHre3ypcKoro 6fiorosoro o6parrarenur Opay-
6a,ucxofi cKra4q31gfi 3oHbr u He Mexee r.rHTeHcHBHoe florpyxeHlle B cBs3I,I c

QopuuponaHr{eM HaxqrrsaHcxoft naroxennoft BIraALrHbr, oxBarl,IBrtrefi npeuuy-
ulecrBeHuo KoHcoJluAllpoeannrrft repqlrHcKlaft crpyrcrypnrui roprnnexc.

flpoqeccrr reKToHrrqecrofi axru Bu3ar\hlt co[poBoxAanr,Icb pe3KLIM ox]IB-
JreHr{eM MarMarr.rqecxoft .{esreJlbHocrll, o6yclouunruefi nuegpenue B npeAenax

3anresypcxoro noAH.flrlr;r lrHTpy3HBHbIx Qaa Merpr.I-Opay6aacroro 6arorulta r't

rrpo.flBJreHrre cy6aepanEHoro BynKaHH3Ma B cBr3r.r c (popnaupoBaHHeM HaxqrrsaH-
cxoft naloNennofi BnaAr{H6r. frry6uunue gHAoreHHbre Epoqecchl, BbBBaBIIrue

TeKTOHO-MUITMaTI{qeCKyIO aKT}IBH3arIilrO, COflpOBOXAaJTHCb TaKXe arrHnE3aUl,Iefi

upoI1eccoB pyAoo6pa3oBaHr,r.{. B sror nepuoA c(foprranpoBaJracb 3lratftrreJlbHafi
qacrb Mecropox,(e:auit w pyAonporBreurEfi, oflpeAem,rBltrLrx MeraJlrorenuqecruft
o6nux pgrlroHa.

B npe4eaax rnorqaAu rrpoBeAeHHrx pa6or ycraHaBnuBtuorcs cneAylouze
aKrr,rBr,r3rrpoBarrHbre cTpyKTypbl, KoHTpoJIHpyIoq[e pa3MeIrIeHI,Ie pa3HoT[[Hbrx

MarMarr,IqecKux KoMIJIeKCOB I,I CBJEaHHbIX C HIAMI,I SHAOfeHHbrX Opy.UeUeUUft -
Bamren.(crac lrHTpy3LrBHo-KyronsHafl crpyKrypa, fsrpxnap.uarcKztfl BynKaHo-

TeKTour.rqecKiur crpyK'rypa u I-sursrrAxcopa-fefraarcKsul peruoHaJlbHarl 3oHa rIH-

reucueHofi Tperq[rHoBarocrl,I. 3tu npegcraBJleHl,Ifl co3Aaror, Ha HEurI rsrrug, 6o-

ree ro.rHyro, qeM ilpex.(e, KaprrrHy 3aKoHoMepnocrefi pa3MeIIIeH[fl 3IrAoreIrHbD(

Mecropoxleuuit u py.rtoflposBrenrnfi H rro3Bon ror rIprIHIII.Iil[IaJIbHo [o-HHoMy
ocBerr{Tb saxueft urlne pyroKouTpon}Ipylouue (p arropu - MarMaruqecKil e, crpyr-
TypHhre, JrlrToJrotuqecKl{e I.I Ap.

EcrectnenHo, ffraBHofi rlemro upoBeAeHHbrx aBTopaMlI I,IccJreAoB analafi qr,u-

nocr o6ocHoBaHr,re BbIAeJIeHHf, orMeqeuHrx MarMo- I,I pyAoKoHTpoJII{pyIoIqrx

crpyxTyp, AerarrbHzur lruTeprrperaqra.fl oco6ennocrefi reonorrulecKoro crpoerrlrf,,
MarMarr.r3Ma r,r accoqfl[rpoB€IrrHoro c HLIM opyAeHeIr]IrI B [peAeJlax rax,uoft crpyK-

Typbr B orAeJrbHocun (Aoaaannen, Kepurrron, 20062).

I. BamrceHAcKoe [rHTpy3rrBHo-KyrroJrbuoe [oAHfltue. Ba:xnaJI poJlb JIo-

KilJrbrrbx rilflpy3r{BHo-rcylloJrbHbD( oipytflyp B KoHueHTpartrflI IIocTMafMaTI,tuIecKoro

opyAeHerilrfl E, coorBercrBeHHo, flplr noKurrrbHoM [porHo3LIpoBiIH]II{ uo.IltlepKlrBaerc,

MHonrMlr r{ccneAoBareJUIMI,r. ?ru crpyrrypbl orrxtlalorc.s or crraAqarbD( (popu cro-
r{M [poHcxoxAeH]reM, [pr{MepHo rcoMeTprurrhrMr{ oqepraHr,Irn/flr, a oT 6paxnanux-
w*turcIt - orcyrcrBl{eM corrpDKeHHbD( c H}IMLr 6paxucnru<rnmutefi u nar6olee or-
qeTJIlIBo, Hap{ry C reOnonfFIecKEMI{ IIp}I3HtU(tlMII, BbIIeJUIIOTC.f, c IIoMOIIEIO uop(pO-

crpyr(TypHoro aHaJM3a- Ilo.uo6srre xyrroJrbHbre crpylcrypbl B reHerl{qecKoM oruoltre-
HHH Ha3brBarorc, ((oqaroBbn6.I> (Oasopcraa, Totrrcott u lp-,1969). flo .qarffirru srID(

aBTopoB, oulr EcrrbrrbrBaror rcynonoo6pa3noe usm6aHue 6naro4apx Bep[{KaJIbHoMy

MarMarrqecKoMy AzlBJreHHro, rrpzBoArlleMy x nsnn6y fracrKa geunofi Kopbr H4A

oqarosofi 3onofi, Hepel6o Aalr<e K ee orpbrBy no KoJrbrIeBbrM pz[uroMau u o6pasona-

HHro B qpeAeJru oqarosoft mpyrcrlpbr cracreMhr Brrylpertro( ElcnoKarufi pa&tulr-
Ho-KoHrlempuqecroro xaparcrepa- Taxr.re JroKarrbnrre ((oqaroBbre)) crpyrffypbr Bblcry-

naror B KaqecrBe (fioHrleuTparopoB) opyAeHeulrfl r,r ut( poJrr oco6emro BDKITa B orl-
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peleneHur,r [o3r.ruEfi pylsrx pafionoa, yjnoB z nolefi.
B reonorvl vecKoM crpoeHl{H f,arrrKgHIsKofi znrpyaraBHo-Kynon51roft crpyx-

Typbl IpI'IHIIMaTOT rIaCTHe cLIJIBHO Ar,rCnOqEpoBaHHbre BynKaHoMHKTOBO-TeppH-
rellHbre I'I TeppHrcHHbIe oTJroxeHHs cpe.4Hero H BepxHero gorleHa, a TaKxe pe-
JILIKTbI BynKarloreHHbrx o6pa:orauzfi olnroqeHa, cBl,I.4ereJlbcrByrorrlge o 6olee
IILIpOKoM, IIo cpaBHeH]IIo c CoBpeMeHHbIMH BEIXo.{€MI4, pacflpocTpaHeHrrH Byn-
KETHT,TTOB STOrO BO3paCTa B reonorr4llecKoM npounoM.

Ba:rcroft oco6ennocruo LlHTpy3r,IBHo-rqmonbHofi grpyrrryprr flBrsctcfl. coBMe-
ITIOHI{e ee B rrpocrpancrBe c KoHrreHTpHpoBarrHlM apearroM He6oJmIrrrx 11o pa3MepaM
Muulbx IltHTp)aHBoB, rlpophrBalolr[D( BynKaHoreHHo-oca,4oqHhre ornoxeHr.rr.

flo gaHHrru reo$usu.recKHx pa6or (H.Benuea, T.Manaxona), nue4peilue H
pa3MeIUeHHe MIIJIbTX I{Hr"py3I{BoB cBs3aHO C y3nOM rrepecerleHr4rr KpyrrHbrx pa3Jro-
uon rrry6oKoro 3aJloxeulrs ceBepo-3a[aAHoro (o6rqeranxaacxoro) npocrfipaHgs
rto Jrt4}Jvt}d flpnarurct - Eep.urrr - Hara4xr.rp H ceBepo-BocroqHoro (anruxanras-
cxoro) rro JrrrHrau frisrur.uNa - Opraxenr - Eaurreu4.

flpe,4cmnmgrcfl, trro Her cMhIcJIa ocrarraBJrr{Bdrbcfr. Ha rraopQononaqecKofi xa-
palcleplrcrraKe KaxAoro HHTpy3r,rBa B oTAerEHOCrU, U6O OEr{ Aocraro.mo no4po6Ho
o[?rcilrrbr B JMreparypHru< a QongoBrD( Marepvrurax (Asus6eror,lg6l;A.rmrcym.ree,
1970; Maueaor, Kepmrron, 1980). B qenou, uop$ononax MaJrhx r{Hrpyjr.rBoB BecbMa
pa3iII'IrIHtuI. Onrz npeaoaBn lo'T co6ofi se6ormiro.re urroroo6pa:Hbre r{ lamonrroo6-
pzBHbIe ten4 cSepomrrbl, conlacHo 3aneftuoirlr{e r{ rrlacroo6pasurre 3anexra. Pa:ue-
pbr r.rHTpy3r,rBoB Bilpbr.{p}Tor B trrHpoKr.rx npe.qenix, .{ocrHra-f, rrJrolqar}r 7_g xe. rcvr
(Eeppnccrolfi arrpysua).

Kouraxronoe nos4eficrBlre .qDKe nau6onee {pyflrrbD( [HTpy3r.rBoB Ha nopoAbr
BMelq&oqeft pauu He orJuqaerc, paruoo6pasuela. 3xsoxorrrarcToBlre r6Megegr.rrr
rIponHJII'ICb B yrrnoTHeH.utlil opofoBEKOB,ALrytI1. [ecrraH]rKoB r{ aprHJrr[,rToB.

MerauopQI,I3oBaHHEIe pa3Hocrr.r orJrnqalorc, or Her{sMeHeHHLx nopoa 6o-
Jree Maccl'IBurnn o6maroM I4 He3HatIlITeJIbIrbIM ocBerJIeHI,IeM, lIHorAa c fionocqa-
TLIM }I II'THHCTEIM CTPOEHI,ICM. B rrrO6Orrl CJTTIAC CTPYKTYPA rl COCTAB ilCXOAH6IX
Iropo/[ xopomo pacflo3HaroTcs.

B nerporpaQruecxou orrrorneHlltl rropo4sr ManbD( r.rurpy3uBon 6mrsKr,r K
.ryropl'ITaM, Ho orJrI,IrIElIorc, or nr.x 6onrurr*r coAepxaHr.reM KBaprIa. Irlnor4a rtre-
cre c KBapUeM Bcrperlaercs ge6olbltroe KoJl[rqecrBo Kirrll{eBoro rloJleBoro [marae
Ee [peB6trtrarcrqee l'2%o ot o6qero o6reua [opo4hr. Ocranrrurre Mr,rHeparr6r ril1]re
xe, KaKlre Bcrpeqalorcs B HopManbHbD( proputax.I4z rIBerHbD( MrrHepanoB poro-
sa"fl o6MaHKa .rIBHo npeo6na4a9T, Ho 6norur raKxe o6rruen; aBnrr na6ruo,qagrc.f,
sHarrr,rreJrbrro pexe. B ro xe BpeMir nop(prponrre Ltilr4 nopsr,rponrE4rhre cTpyKTypbr
[opoA c tIoJIHocrbIo, pexe qacrr4!trro pacKp[rcrturJM3osaHHofi ocuosHofi uaccofi
[o3BoJUIror ortecrl{ I{x K Arlopnr-uopQupurarr (xrapqenurra r,ur}r KBaprlcoAepxa-
ruru). 3ro cnrrereJrrcrByer o 6oree BbrcoKoM, nplrloBepxHocrHoM ypoBHe KpH-
crirJrJM3aur&r MarrbD( r,rHTpy3r{BoB, 3zur}rMilrouu{x flo rrry6ane $opuuponanH{ qpo-
MexytollHoe [onoxeH]Ie MexAy HopMiurbHBrM[ ru{opfiTaMr4 pr vrx r.r3Jr]IBrrIHMr4Cfi
aJIaJIoftMI{ - aHABI,ITaMI. B srofi cB{3H rpl,IBnexaer Bu}rMarr}re [poqecc oflaqLrrra-
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sartwr4 tpeuorcprcrannor poroaoft o6ruauxr.l u 6usr:trra B ,Eropr{T-flopQupumx, xa-
parmepmffi rur e0Q>rsr{BHED( ropoA. B ro xe BpeMrr.ryroprrr-[op0rpnru orJrr{qa-
rotcs 6oree pac4pllcraJllmsonaxnoft sepnncrofi ocnosHoft rrlaccoft ]r qp[cyrcrBneM
o6sxrroseHnofi poroaofi o6*ranr<r,r. Kax rassecrHo, aHAe3r,rr6r B qenoM xapar$epu-
3ylorc, ToHKo3epHr,Ictofi u creKrroBarofi ocrrornoft naaccofi lr qperturyr{ecrBeHnrrM
pa3BrrrueM 6ypofi 6asaJrTfl.recroft poronofi o6uanrcu.

flonoxenrae paccMarpl{BaeMbD( Maruarrrqecxr,rx flopoA Kar( cBr3yroqero
3BeHa MexAy eQQysnanrnrru uurAe3r,rraMu 1r rrry6uuxrnr,u{ Arropr.rraM}r co3Aaer
o[peAeJreHHhle rpy.u{ocrr( B nu6ope rrx flerporpaQuuecroft flpr{HaAJrexuocrr.r.
Bnaro4apx uccrreAoBa Ill.A.Agns6ercona (1961), Bo MHorHx rrrreparyprrhD( trc-
TOTtrrEKZX [OpO.G,I MUUIBD( rilrrpy3uBoB OTHOCflTCX K iUIAe3nTANt fi aHAe3HTaM-

AaIIHTaM C COOTBSTCTByIOqT{Mr,r [p]rCTaBKrM[I, OTptDKarOrqI,IMI{ KOn[qeCTBeHHOe

cooTHortreHrre B [IopoAix TeMHoIIBeTHbD( MI{HepiuIoB.
Ha Haur BBDr.f,A, rrpe.ryIorrrr,rreJTbHee upu6erarr K r,IcrroJrr3oBarrHoMy

A.,{.KepulaoBbru (1964) }r HeKoroprrMrr ApyrHMu }rccre.uoBareJrf,Mu TepMr,ruy
(,ryopnr-rrop(fupnrrur, orpaJKarorqeMy rruTpy3nBrryro rp4poAy MarMarr,rqecKux
TeJI, cpulBHI,rreJILHo 6onrnme rrry6uuu ux Qoprr,rapoBir.Hr.rr r{ xaparTepHrre nsrpo-
rpaQuuecrue oco6ennocrr{ ilopoA.

Kcrarr, g 6oree pzurHr,rx pa6omn 3Tor repMr{H upuMeHsr rl III.A.Asfig-
6exos (1952), rro MHegrrro Koroporo reonoro-[erporpa0ruecKoe r,r3yrreur.re Ma-
JIED( r[rrTpy3[BoB [oKrr3aIro, trTo Bce oHr,r [peAcTaBJreHbr o,u{}rM TI{floM rropoA -
AlropuT-IlopQupnrarrrn. Co6rpareffinrul TepMr{H (arrAe3IlTEr>> 6olee [prreMJreM K
lopoAaM Iafirosorro KoMIUreKca, reHerr{rrecKl{ cBr3aHHErM c MalrbrMrr I,rHrpy3I{-
BaMrr, a raroxe K tropoAaM gHAoKoHTtucrouoft gaKalK[.

,I[roftcraennrui xaparoep uerporpaQrrecKoro cocraBa fiopoA [o.(rBepx-
Eaertc . cpaBHerrueM xrrMrlErecKlD( t[raJrr{3oB.ryroprrr-nop(}zprroB c xr.rMl{ErecKrrMrr

aHarm3aMr,r cpelprrx rrrtroB tropoA .u{op}rroBoft u anAes[rosofi rpytrrrbr rro
P.,{ema. flo xrnusecKoMy cocraBy onu 6rulsror K cpeAlreMy rrrrry roaprleBEx
EopImoB II xapilcreptr3ylorcf, AoBoJrbHo rrocrorrrHbrM coAepxarrfierrr: SiO2- 60-
630/o, NzOr - 16 -l7yo, r,ilrorla ll-l8yo, FeGrFezOt- 5-5.5Yo, pexe 44,5Yo, rte-
noqefi uorlTrr BcerAa 7-7,5yo, rprreMNazO trocro.f,HHo upeo6nalaet naA KzO.
Co4epxanne CaO coorBercrByer 4-6Yo, a MgO - 2-4%. OrnRwmenrnofi oco-
6ennocrrro [opoA, rro cpaBHeHtrro c KBapueBlrMu A]ropr{TzlMr[ no P..{erm, ffiIrfr-
etcr yctofrwrnoe npeo6raAarrre oKr{cHoro xeJre3a (FezOl - 34%)laaa 3aKHcEBrM

(FeO -1-1,5%) t ro BpeMr Kzu( B cpe.Uil.rx rr{ral( ropoA,ryopuToBofi rpyunn co-
orHoureHqe o6paruoe. B erou orEomeHtrI{ tropo.Er MaJTED( r{ETpy3rrBoB cxolEr
co cpe.IIIrEI\{ TrruoM poroaoo6uaHKoBbD( arrAe3uroB uo P.r{erm.

Mop$onorrvecKrre u uerporpaQuyecrue oco6emrocmE MaITBD( rrrrrpy3r,rBoB,

mno uop{npourre crpyrcrypbr crrariaroryD( rD( rropor, cla6oe KorrrarcroBoe nosAefi-
cTBEe IIa BMeqarcnry{e uopo,&I cBfiAere;15,gTB}4cn O TOM, Yro SOpmrpOB{lHIIe rurrpy-
3nBoB flpoEcxoroilo Ha orHocrrreJrbuo seSorhrtrofi rrry6rne, n o6sranosxe 6ucrporo
oxJrax4eHufl MarMarrrr@Koro pacuaBa (nma6uccamnax Qargx rury6ruuroou).
Mairre I.ffirplBIrBBI KoMrrrleKfirbl Ee roJIbKo B rlpogfptucrBe, Eo E rro BpeMeHr{ BHe-
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LWHvlfl',Ir BHe coMHeHH.tI, t4x Heo6xo.4l,rMo paccMarpr,rBarb KaK [por,I3Bo.III{6Ie e.ryIHofi
Hrrlpyir,rBHoft uanurr.

A6cornorgoe 6olrrnuHcrBo .uaeK, reHerilrrecKr4 cBr3aHHhrx c MzInbIl,aH rzH-
Tpy3r'rBaMH, cocpeAoroqeHo B roro-sana4nofi qacrrr r{HTpy3}rBHO_rynoaruofi
crpyKTypbl t4 I(oHTpoJII{Pyercs y3JroM nepecerreHus. uatrIonee Kpy[Hbrx BHyrpu
Ky[oJlbHbrx pil3phlBHhrx uapymeuuti - IIeHTpaJIbHoro r.r KoJrbrleBoro pa3noMoB,
orpaHl{llHBarou}Ix opeon pacflpocT parreHr.rrr r{HTpy3r4BHrx o6paaonanrEfi c 3a[aAa
H roro-3anaAa. Ha gToM rracrxe ua6ruoAaerc, cocpe.qoroqeHHocrb AaeK B BHAg
poeB r'rnlr nrrr(oB, [oBToprrcuux, n o6u1eM, oqeprrlrr]rfl pa3pbrBHrx uapyrueHUft.

Kourarrrr AaeK Morrluocrbro or 1,0 Ao 4,0 M np{MoniluefiHrre, ceKyrrEe c
Beprr.rKurJrbHbru r.rJrr,r KpyrbrM [aAeHHeM. B COnOrynHocrH oHH XapaKTepr3yrorc,
o4noo6pasH6rM cocraBoM r4 crpoeHr{eM, qro orpaxaer cna6yro azQQeperuupo-
BaHHocrb MilJILrx rrana6uccanbnbrx I{HTpy3}rBoB, colp.fixeHHbrx c Aaffra-ur,r B npo-
crpaHcrBe r.r Bo BpeMenr. floc.neAur,re orJrr.rtrtlrorcs or Auopur-nopszpgToB ro
crpyKType ocnoeHofi MaccBr, KorLIqecrBeHHoMy MrrHepuurbHoMy cocraBy H crefie-
HI,I KPI{CTiUUIfl3A\fifl I{ NPEACTABJIEHbI AHI$I,ITtIMI4H AHAC3HTO..qAUI,ITAMI{.

Bry'rpennee crpoeHl4 e Eamxen4cxofi unrpysraBgo-rqmonruoft crpyrryprr B
TeKToHI4lIecKoM orHoIrIeHrIH HeoAHoporHo. flo npe4napr{TeJrbHhry AaHHbrM, oc-
HOBaHHbIM Ha reoJIorlMecKI,IX npr{3HaKax, B rrpeAen€x ilccneAosaHHOfi ee qacnr
BbIIeJIf,Iorcf; TpH ocHoBHbD( 6lora, o6pasonanruHxcs B treprdol, uoc.rreAosaBflruft
3a ocrhIBaHI'IeM IIHTpy3rIBoB: nau6onee npurloAHsrbrfi cenepo-noclouHrtri, Hau-
6oree onyrqenurul pro-Bocro.rHrrft u upoMelqrro.rHrrfi sana4nrrfi 6loxr,r, pa3ae_
JIeHHhre BIryrpI'IKy[oJrbHBMr,r pa3noMtlMr,r. 3rra 6noxu orJruqarorc, pa3n14.mhrM
ypoBHeM rH[coMerp[qecKHx orMeroK r oco6enuocrffMfi reororuqecKoro crpoe-
uu-r. Tax, B rleHTpitrlbHofi qactu gau6onee [p]r[oArurroro 6lora B BHAg orrenb-
Hbx (oKoH) rlporJlfiJlblnator uau6onee ApeBHI,Ie orJroxeHrzr, flpr{HuMaroqae fra-
crr,re B reoJrorHqecKoM crpoeHurr LtETpy3uBHo-r(yno.nrsofi crpyKTypbr. onu Ilpel-
cTaBJIeHLI ryQoxonrnoMeparaMn cpe.{Hero sorleH4 orafiMr.fiorqr{Mr{c, nuxnefi
TeppHreHHofi ua'ucoff BepxHero goueHa. Ho Hau6onrmee pa3Br{T}re KoMnJreKc
ocaAormbrx rropo.u sToro Bo3pacra npr,lo6peraer B flpeAerax nau60nee onyrqeH_
noro 6.rrora (rlapa,qaucrufi yracrox), rae o6naxaercs rtoruHfi pa3pe3 Tepp[reH-
HbD( OTJrOXenr,rfi aepxnero sorleHa, uro o6rxc:rrlrgrce. Hau6olee Hr43Kr{M yporrr",
pac[oJroxeHr.r, 3Toro 6lora orHocl,rreJrrHo COCerHLtx 6roxos. 34ecr *, ,u arry_
6uue uo reo0usrvecKrlM AaHErIM ycTanaBfiflBiuorc.fl erq€ ne Bcrprrrhre sposuefi
HHlpy3r{BHhre TeJra.

o6paluaet BHI{Marrue, qro Man'Ie r{HTpy3raBbr B npeAenix uas6onee upn-
Ilorl{troro 6loxa orrurralorct 6onrurefi cre[eHBro pacKpr,rcrurJlJril3arlr{r.I r{ [o
nerporpa$rcrecKoMy cocraBy coorBercrByror uop0rapo"rar"* KBaprIeBhrM Alro_pur-uopQupETaM, MecrutMll AiDKe KBaprIeBbM Alropr.rrurM, r.e. 6onee rrry6rurxqu
Qauuammnr pa3uoBlrAHocrrM.

KonQuryparlarr KaK nceft nnrpysr{BHo_Kyfionrnofi crpyrTyphr B rIeJroM, TaK
E COCTaBJrJrroqux eE 6roror xopouo flotrrepKr.rBaercs. p[cyHKOM pe.rHofi ceru,
Ecflonb3ylouefi rerroHfiqecKu ocla6lennLle 3oHEr. Tax, suertrHroro rpagr{rry
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eTofi cTpyrCTypEI MoxHo flpocneArTb tto AoJI]IHe p.Am{HAxaqaft. flpocrupanue
oToft ocHOBHoft BoAHOfi aptepnu paccMaTprsaeMofi TeppHToplII[, B o6IIIeM, ceBe-

pO-BocTOtIHOe, rro B O6paMneHI,IId HHTpy3HBHo-KlmonbHofi CTpyKTypEI - OTrIeTnlI-

Bo Ayroo6pa3Hoe. Elaro4apr rny6orouy spo3IIoHHoMy Bpe3y pycna PeKII B IIH-

Tpy3r,rBax pafiona c.fasaHqbr r{ r.BepAbrK c o6pzBoBaHI{eM BeprI{KITJTEHED( ycryloB
penbeQa OTrreTn[Bo BbIpI,IcOBbIBaeTcfl AyrOBOft pa3noM, orpaul,IauBaloqufi I,IH-

Tpy3r,rBHo-KyloJIbIIyIo cTpyrTypy c 3alaAa. PaAualrso-UeHTpg6exHblfi xapaxTep

pr,rcyHKa pewrofi ceru xoporuo oqepquBaet :aav6onee flprailoAHflTbtrl 6lox nn-
Tpy3r.rBHo-KyronbHofi crpyKTypbl (ptac. I ).

/2\

Puc.l. PaAuanruo-qeHrpo6exuge pacronoxeHHe peqHoit ceru B [peAenix

Earuxeugcxoft Hrrpy3uBHo-IgrnonbHofi crpyKrypbl.

I - ycloarute KoHTyphI llHrpy3llBHo-rynoarnofi crpylcryphl B uenoM;

2 - ycloauue Kolilypbl nau6olee nplmorHrroro 6loxa-

He nnyrpr,IKy[onrHbD( pa3noMoB HaI,I6oIee qeTKo BbUIBJIreTct IsPyrrHBIfi

Xomrerug-OpraKeHAcKufi pa3noM B qeHTparlrHoft sasrl4 I{Frpy3IIBHo-Ky[oJIb-

Hofi ffpylcrypbl, Tpacc4pyeMbtrU cflpsMneHHofi AoJrrHoil p.BauxeHguafi I{ MI'IHepa-

Jrrr3OB4IIHoft gonOfi IIHTSHCHBIIofO rl{,UpoTepMzrnblloro IBMeIIeHI'If. flpUueu erOr

2t
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pa3JroM He Bbrxo.{ur 3a rrpeAenbr nHTpy3HBHO-KynonbHoff crpyKTyphr a xopouo
BhrpltcoBLrBaerc, B npeAeJrilx o6ulrnoro HachIIrIeHH, [nolua.{u LIHTpy3[TBHsIMH
TeraMI{. 3ro onpegeJleHHo cBl{AereJlbcrByer o ero o6pa:onaur{H B rrpoqecce Ky-
no-noo6pasoBaHr,rr. Sror pasloM, cpe3arorqaft xax ByJTKaHoMHKToBo-TeppHreH_
HbIe ornoxeHl'L BepxHero 3oIIeEa, TaK I{ fipophlBaloulfie ax HHTpy3HBHbre [opo-
AbI, rpeAcraBJlrer co6ofi cepurc c6lnxenHsrx pa3pbrBHbrx uapyruenuft c6poco-
Bolo xapaKTepa c o6lqnrrr ceBepo-BocroqHbrM npocrr,rpaHueu. PelreQ or.reinano
BErpar(eH KprrhrMr{ ycry[aMH CKJTOHOB p.Earuxen4uafi, pas4eJregHhrx rrry60xo
Bpe3aHHbIM pycnoM. Mouirocrr 3oHbI pzBnoua role6Jrerc, or 11epBbrx coreH
MerpoB Ha roro-3arraAe Ao 1,0 xu B UeHTpanbHofi .ractu r,rHTpy3yBHO-Xynonruofi
crpyKTypbr nporsxeuHocrbro 7-8 xna.

B nec.rauo-ulllHr,crblx orJloxeHl4.gx 3oHa pa3noMa nporBngercg B Bl,r,qe r4H_
TeHcrrBHbrx nracrr.rqecKux Ae@opMuluit c o6pasoraHr,reM cepuu c$nzxeuurrx,
xe6olHurax no pa3Mepiu MI{KpocKJIaAoK, a raKxe B BH.ue 3oH paccJraHueBaHr4c H
Tperqr,rHoBarocrH. zHrpysunubre floporbr paccnaHuoBaHbr, pasApo6renrr u 6per-
qr4poBaHbl, MecraMH B 3HaqI'ITeJIrnofi cteneHu 3aByanupoBaubr 6olee rro3AHHMr{
EpolleccaMr,r MHHepanrBoBaHHED( rrrApoTepMaJrbHo_MeTacoMaTr,rqecKrzx r.r3MeHe_
unft' flocleAHne uau6olee LIHTeHoI,TBHo npofiBneubr B y3Jre nepeceqeHraq Xom-
xeruuH-OpraKeH.(cKoro pa3noMa c AyroBbrM parJroMoM, orpanr,rqfiB4roqr{M HaLr-
6olee npurroAHrrufi 6ror r.rHTpy3uBHo-Ky[oJrbuoft crpyrcrypLr c roro-3 anara.
Hanaque lyroo6pariroro pil|noMa, noMr.rMo 3oH ruAporepManbHoro r,r3MeHeHr.rrr,
noAqepKHBaerc.fl TaKXe pe3KHMH, KpyrhMr{ ycrynaMr.r opraxeH.qcKoro rrHTpy3HBa
nsrcorofi 120-140 u, o6parrleuHbrMr.r nunyr-uoft cropouoft Ha ror.

Aunlnry.ua Beprr.rxiurbHbD( [epeMerrlennft no pa3noMy 6rua 4ocrarorrHo
60mruofr, TaK KaK BAOjrb Hero flopo.qbr cpeAHero ropu3oHTa BepxHeS0rlenonoft
ocago'rnofi ToJIrqu KoHTaKTlrplror c rropoAztMH BepxHero topH3oHTa, BbIBeAeH_
HbMrr Ha o,{rrH H TOT Xe r}IficoMerpHqecKHfi yponeHs. 3ro cornacyerc fl c raH_
HbrMH lll.A.Asrs6exona (1961), roropufi orMerraer, qro aMmuryAa cMerrleHr{fl
MaKcr,rMirrrbHoft nefla.ruuu (350-400 u) AocTr{raer n paroue c.A-rxeug, T.e. Ha
IlnouarH nau6olrmefi xonqenrpaqapr HHTpy3HBHErx reJr. .(anee K ceBepo_
BocroKy iunJrr,rryAa nocre[errHo y6uraer ao 40_50 rr,r.

HecounenHo, trro orrHcbrBaeM aa utrpy3t4BHo-rqmonbHafi crpyxTypa rrMeer
6onee cnoxHoe 6loxonoe crpoeHue. OAuaro BErr{BJreHr,re MHorr.rx Mex6norosrx
pa3JIOMOB, He cOnpoBOxAZIIoIIIuxcf, IIH,(HKaTOpHbMH reOJIOrlIqeCKLIMlr [prd3Ha-
KEMI{, npu o6rruHoM reoJloraqecKoM I(aprupoBalrur{ BecbMa 3arpyAHHTeJrbHo.
!:rx o4norHaquoro peIueHLLfl sroro Bolpoca neo6xoAuuo [puBreqb AorronHr{-
TeJrbHhre Hccne.rloBaHli-e> CpeAH KOTOpbTX pelllarcrqajr ponb [praHaAnexHT rraopso-
crpylffypHoMy aHanl'Isy, o6uas sa,;a'cra Koroporo cocrot4T B BburBJreHr,rr.r reKToHr.r-
iIecKHx 0oprra pemeSa, co3Aarrrbrx oHAoreHHhrMr{ rpoueccaMz (opron4 lg75).

B Hacrosuee BpeMs MaJIbre I{HTpy3HBbr cKopee Bcero Tpa,4}rrIHoHHo, rreM Ha
ocHoBaHHI4 Aefi crsHreJILHbD( reoJlorurqecKl,Ix .qaHHbrx, cBr3brBalorc, c raK Ha3br-
saeN{oft <<6nqenarcxofu e0QysusHofi romqefi arrAe3r.rroB H aH.qe3uTo-6asanrros
HHxHenJII4oUeHoBoro Bo3pacTa, o6Haxalorqeficg s prcroKax p. Hax.rrmanqafi ra e

109



6accefiue p. Bocrowrrfr Apuauafi (Asns6exos, 1961).

Mexrry TeM, B3auMooruomeHlre MexAy HHMI{ TpyruIo npocJle,qgTb rr-3a ID(

3rraqlrreJrrnofi npocrprurcrBeHrrofi paso6rueHlrocrll. flouutr,to orcyrcrBl{, rrpr-
MbD( reoJloraqecKr,D( na6lroAenuit, cna6o ocBerqeHbr Boflpocbl I{x [erpoKIMHrI rr

reoxlrMr{r.r, neo6xolumrbre .qr{ ycraHoBneHl{, 3aKoHouepnofi reHerlrqecxofi s3a-

r,rMocB.f,3r,r MexAy MIIJTETMI'I [IHTpy3I,IBtMH LI BynXaHUTaMIr.

Bolee BepoflTHbrM flpeAcraBJrf,ercfl conocraBJleHrle MaJIbD( rraua6rccanr-
HLD( LtHTpy3rrBOB C OJrr,rroqeHoBbM ByIKaHI.IqeCKI{M KOMIIJIeKCOM n3:3A teCnOft

rrpocrparlcrseuHoft accoqlraurl{ Mex4y HTIMI,I. I'Irrpysrnu xopomo Kaprllpylorc,
KaK cepr.rfl TecHo c6nuxennrx, uau6olrtnllx rro pa3Mepzu MarMarlrqecKl.Ix reJI

pasmauuofi rraOp(pOnOrull, COcpeAOTorIeHHhrX Ha [JIoIIIaArx, HeIIOcpeACTBeHHO

fiplrMbrK€rrorqr{x K rroJUrM pa3BprTttfr, BynKaHoreHHLD( O6paSOnanrfi onprroqena

(I'upxlapaarcKa:r BynKzrrro-reKToHr{qecKax crpyxrypa).
flpocrpancrBeHHarl co[psxeHHocrb BynKa[IHToB I,I I'IHTpy3nBoB .f,Brfferc.r

6larouprrrHhrM [p]I3rraroM AJrs ycraHoBireuils, Ltx KoMarMarlrtrIocrll u Bo3pac-

rHoft 6rnsocrr,r MexAy lavIllu.
B 6ormmuHcrBe cJrfraeB LIHTpy3I{BHbIe reJra 3aJreraror cPelu nopo.( QyH-

AaMeHTa, Hapyrtra, crrJro[trrocTb BMerqarcIqHx flopoA goIIeHa Ha 3Hatll{Tenrnoft

[noua.u.r. Ho uuorAa oH]I fipopbrBaror H[IxH[re qacrpr pa3pe3a ByJmaHoreHHbD(

rropoA onurorleHa (Hopamencxuft unrpysua). flo AaHHbrM 6ypenux Ha Bocrotl-

HoM cKJroHe r.frrpx-uapAar ByJrKurrrlrrbr flepeKprlBillor I,IHTpy3]rBIrbre rlopoAbl,

aHaJroruqHbre rro cocritBy rropoAaM MaJrbx lrHTpy3r{Bon. B pafione c.Iasarwr o6-

HapyxeH BbD(oA r{HTpy3[Ba c KcerroJIItTaMI{ (KpaCHOTIBeTHBD() BynKarrOreHHbD(

IIOpOA OJIIiIrOqeHa.

Taxoe B3auMoorHomeHrle MaJrbD( r,rHTpy3HBoB c BynKaHIITaMTI [o.(TBepx.ua-

ercfl Tztrxe r,rx pByrqlrMu KoHTaJ(TrMr{ c tpparueutaurr BynKalrorelrHbD( rlopoA
gToro Bo3pacra, BbrsBneHHbIMr.I B flpeAenax I{HTpy3EBHo-I(y[oJrbuofi crpyrcrypu.
Onu npegcrztBJrerlrl Tpaxr{aH,qe3I.IT-AaqETztM[ I{ Tpzlx.uAaquraM}r xepnonoft u
oroJroxepnonofi ([auufi. ]rnrr,ru xe oco6enuocrsMfl B3€lllMoorHomenl{t c HIrME

xaparcrepr{3)[orcc .qafi-ru zur,qe3uToB u aH,qe3I{To-,(aII[IToB.

Hatu.me peJrr4KToB ByJtr(zmorerrHbD( o6pa3oBagzfi, yctanoBJreHHED( Bo

BnyrpeuHefi qacru Opry6alcroro clrrrKJrt4uoprs, flo3Borfler rrpe,rrloJlararb, qro

ByJIKaHffieCKUUT Aef,TeJrbHOCTb B OJtr{rOrIeHe IIO pa3pbrBHbrM lrapyltreHr{llM, cotrp.f,-

xerrubrM c Han mmaucKr.rM rrry6unnrnra pa3noMoM, rrponl,IKana nrrry6r 3oHLI 3a-

nepruennofi crJla.uqarocrl{ reocl{HKJTI{HaJIbHoro lrorpyxeHl{s.
B AanrueftmeM r,rHTeHcr{BHEre rroiroxlrrenbHbre Bepr[rKaJrbrrbre lEHxeHI{r,

c([oprvrzpoBzrBrrrre coBpeMerrHrfr crpyrrypnrnl o6mlK paccMaTpl,rBaeMoro pe-

n{oHa, }r colpoBoxAzlroutre }rx AenyArul[orrHo-3po3l{olrHbre qpoqeccbl [rptrBem{

K pacqneHeHr,rro eAlrHoro B reoJrorrrqecKoM rrporlnoM ByrKtur[ItlecKoro rroJl LI

pa3MBrBy 3HalmTeJrbuofi .Iactu BynKaIIoreHHED( flopoA.
Co cueqenr,reM MarMaruqecK[x flpoqeccoB rlo pa3noMaM, Irp[rLJIeIuro-

rq,rMc, x Harqr,BalrcKoMy Bym(HuqecroMy rlo.f,cy, cBfl3turo [poHrrKHoBelr[e
Brryrpr crJra,[qaroro ([yrgaMeHTa He roJrEKo BynraHrrqecxofi AerreJrrHocrll, Ho ]I
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I{HTpy3HBHoro MarMaTI{3Ma, npHBe.UIIIero K o6pa3oBa}r[ro MirJrbrx rH[a6Hccanb-
Hbrx r.rrrrpy3r,rBoB. c r,rx BHeApeHr{eM rr 6rrno cBr3axo Qoprvruporanr.le Banrxeur-
crofi r{HTpy3nBuo-r)momnofi crpyKTyphr. flo .(aHHbrM III.A.AsHs6exosa H
A.S.Barnpoea (I966), LIHTpy3HBHaJI Ae.rrrenLHocrb KoHTponlrpoBarracB pa3noMa-
ur rrry6ororo 3aJloxenufl,, flBltflrolrluMrac, orBerBJIeHI,rflMI,I rnaBHoro Haxqrrnau-
cKoto rrry6unroro pa3JroMa. Eru.ruufi crpyxrypnrrft KoHTponb BynKaHr,rqecrofi u
HHTpy3HBHofi 4extelrHocrli no3BoJrrer rrpeAnonararr r,rx o6pasoraulre reHerg-
qeCKI,I B3ZILIMOCBfl 3aHHEIM.

Tau, rge yAaercf, Bhrf,BI{Tb gJIeMeHTbI3ilreraxr,r.ff SparuenroB oKoJroxepJlo-
erx sS@ysI,IBHo-[HpoKJIacrIFIecKHx orJloxeuufi orrrorleHa, flocJleAgr.re rrMeror
yron HaKJIoHa B cropoHy npe.uoJlaraeMoro UeHTpa ByrKaHuqecxofi uocrpofixu n
cpegunuofi qacrr,r HHTpy3r,rBa BepArrr, T.e. BhrpucoBbrBaerc.s rIeHTp[KJrr.rHaJrbHoe
rraAeHHe rropoA. Buomre BepoflTlro, qro B neplroA, HelocpeAcrBeHHo npeAurecr-
Byrol[rlft (popuzponanuro Mairbrx r,rHTpy3r{BoB, Ha Mecre r{HTpy3uBHO-rynolruofi
crpyKTypH yxe cylqecrBoBarla KoilbrleB€r, ByJff(aHr{qecxaf, nocrpofixa ralrAepHo-
ro rr{rra, IacttonrsoBaHHarl r AalurefirueM r,rHTpyAuponanurefi uaruofi.

EctecrseHxo, qro rIpoI,r3BoAHbIe [HTpy3rnsHofi MarMbr, 3acrLrBrtrr{e Ha or-
HOCr,rreJrBHO 6OlrUOfi rrry6uue, Ha coBpeMeHHoM epo3r.roHHoM cpe3e 6y4yr ua-
6rroAarrcs Ha [noqaArx, [oABeprrryrbD( 3HaqrrreJrbuoMy Aerryrau[oHHoMy pa3-
nI'IBy. flo Aauuru B.A.Iaarcreaa (1983), rpr.rHrMas Bo BHlrMaHre r.r3HaqarbHyro
MoIIIHocTB BepxHegorleHoBbrx otroxenufi s 700-750 M, MoxHo 3irrJrrotrr,ITb, qro
AeHyAalluonnufi cpe3 B pafione feft.qarcxoro rrgTpy3r{Ba rocr}rar 500 M, a B

pafione BepAruccroro IrHTpy3Hna - 600 rrr.
flo cpasueruuo c corlpeAeJlbnblM TerffoHraqecKr-ilu 6rorou, rAe rrJrorrre,{r, pac-

npocTpaHelil,Iff ByIIKaHIITOB pe3KO yBelrrrr,rBaeTcs, BhlcoKzu{ Spo3r4OHHa' aKTTTBHOCTb

Ha yqac-rKe uara6ormuero pa3BzTu.fl Ma.Irbx r,rHTpy3r{BoB o6rscHrgrcs 3aJreragqeM
ByJmzuro-Hrilpy3}rBrrx o6pasoBulHl{fi B rlpeAena)( uo6urmnoro 6nora seLdHofi Kopbr,
HclrrrraBmero orrlocrmeJlbHoe [o4{.rrrr,re na ([one ycrofi-wmoro Bo3l6rMaur,rrr Bcero
pen'IoHa B IICJIOM. B mrofi o6ctaHosre ByrKilur+recKrde flocrpofos.r c fipoplrmroug{-
MI'r }Ix EIrrpy3I,IBIrBIMH o6pa:oBaHl,m,flr oKa3aJrr,rcE B 3Haqr{TeJrEnofi srenerryl pa3MBr-
TbrME H yrrrnoxeHHhrMlr. B npe4ena< rurrpy3rBHo-rqy[oJrbHoft crpyrryprr uau6o-
JIee H3BeCTTIA c€pI,Is MHOTOqTICJIeHHbDL HO He3HarMTeJrbrrbD( uo pa3MepEM Hr{3KO- r,r

cpe.urereMneparlpHbD( cBr,rHrloBo-qErrKoBbx pyAonpomlerud n parTone cc.Barn-
Kerrl u Ograxeng, cBs3ruflrbx e.urrrcrBoM BpeMeHH H rrJroqa4r nporBJreHl,ur.

Hecuorpx Ha pacxox.qeHu, MHeHlIfi uccreAoearereft B Bofipoce reHe3r.rca
opyAeHeu[s sToro QoprraarruonHoro r]rrr4 reonoro-crpyxrypHrre ycnoBr.rs ru Qop-
MupoBaulns xopomo I{3}rqeHLI. Bce onu o6ralaror arralomrrHhlMu r{Jr}r BecbMa
cxoAlrhrMr,r reonoryrqecKr{Mtr oco6ennocrfrwl cpewt Koropbx B EepByro oqepe.4b
cJle.ryer BhIIeJrrITb [pocTparlcTBeHlryro accoqflarlr4ro cBr{HqoBo-qrrHKoBhD( pyl C

MaJTEIMLT ruma6uccatsHblMl{ I{rilpy3I4BaMIr E ortreTrr,rsrtrl rcKTonu.recKfifi roH-
lponb opyAeHeHlil Xormcemun-Optaxeuacrofi :ouofi pa3phrBHbD( uapyluenzft , on-
peAeJEolqefi ocnosurte tleprbl crpyrTyp pyAoHocHbD( fracrKoB. flpnsnaxr,r cBrrH-
rloBo-UllHKoBofi M[IHepuril3a\t4h flpocJrexr{Bruorc.f, BnoJrb rofi soHhr Ha BceM ee

lll



rrpoTrrxeHHl[, Ho HaI,I6OJET(e KOHUeHTpIuIUU rlporlBirrloTcs c[opa,uFIecKI'I H cO-

cpeAoTarMBarorc, B pa3pbrBrrLD( HapymeHr{D(, Tar( r.[Jrr,r I,IHaqe co[pDKeHrIb,D( c py-

AoKoHTpormpylorryol pzlilJroMoM. I,IAesnrurrnarl oKa3blBzrlorcfl Tzuore MlrHepaJrb-

nrrfi cosras, uopQororrtuecKr,re r crpylcrypHo-TeKcrypHEle oco6ermoc-Tr pyA.Apy-
rr{MI,I cJroB:lMr,r, Xouxerroln-Opraren,ucrod pa3noM f,Brf,ercs croeo6pasnrru (9rru-

rlerrTpoM) opyAeHeHus, IocpeAcTBoM KoToporo pezlJrrByeTcff tlocrMarMaTl{qecKa,

fr{,{poTepMaJrBHaff Ae.flTeIEHOCTE MarepI{HCKOTO Oqara MaJIEX rilfipy3l{BoB.
PyAnrre reJra Jlortrrrr{3oBurrrbr B MaJroaMflJil{TyAHbD( Tperqlauilx cKofla ]r pa3-

p*rna l,t [peAcraBneHbl )rcxnaMr,r lr [poxrrJrKzu[I l{3Meliltllsofi rdougocru (ot I clra

lo 15-20 crra.). MecraMlr xr.rJrbr BerB.f,Tcfl Ha KoporKI,Ie ano$usu Iinlr ceKyrc, xfi-
JraMu Apyrlrx Ha[paBneuufi. I4uor.qa opyAeHeHI.Ie flpoflBn erc"tr B TeKToHutIecKI{x

3oHzrx Apo6renux H cMtrrus.6eg xramnofi uaccrt, o6pasyx ceplllo napaJlnenbHo

pacfionoxeHHbrx I,IJII{ nepellJlerarcIlu{xc.f, ToHKI,IX IIpoxc,IJIoK.

Cp",qrn [poAyKTHBrrED( MrrHepaJIoB ocHoBHarI ponb [pI,IHa,4Jrex]IT I'aneHI,ITy

a cQanepury rpfl [o4rr]rHerrHoM 3rraqeHur.r xurJrbKorlnpflTa.rmpfiTu 6nerrtrx py4,
flupoJrro3r,rra [r reMar]ma- Vz Hepy4rbD( MLIHepuIJIoB npeo6r44aror KBapII H KtuI6-

rrr4T, pexe Bcrpeqarorct 6apur,.uoJIoMI{T, aHKepI{T H cI{.(epI{T. Py4rt xaparcepu-
3yrorcr nento.rsofi, noJrocrrarofi, 6pexuaerr.qnofi, BKpanneHHofi, pexe KoKapAo-

sofi I,r uaccr.rrnofi TeKcrypaMrr.

Anarlas 3aKoHoMepuocrefi pmMerqeHr.ul opyAeHeHr.r, rroKa3brBaer, rrro MaK-

cr{MalJrbHaff KoHqeHTparu{.fl cBrrHuoBo-rI[HKoBbD( PYA sa coBpeMerrHoM 3po3[roH-

HoM cpe3e flpof;BJrflerc, B rrpeAera>r sau6onee gpoAupoBtlrrHoro rpuflo,ryrsroro
6lora lrHTpy3[Bro-xtrmoJrsnoft crpyrcryprr. HesHa.il{reJlbuble uacmra6rr opyre-
rreHlrrr E orpaHr.rtreHHbre pzl:}Mepbr PYaurx ren AenzIIoT I{x 9KcnJryaTall[Irc KaK I4c-

TonnrrKa ,qo6rrua cBI,IrIqa rl q]rHKa 3KoHoMHqecK[ HeBbtroAnofi. I4x npaxruue-
cKoe 3uatrenue 6y,uer olpeAeJrf,Tbcr, BeporrHo, rroBbrrrenrrblMl{ coAepxilrrrflMr.r B

pyAo( 3onora (lo 5,2 r/r), cnxsauHoro rperrMyrrlecrBeHuo B rrrrpuTe B BI{re roH-
Ko.ryrcueprupoaanuofi MexaEr{qecrofi upnuecn @saen, Mor,rceen, 1972). Cso-
6oAnoe 3oJroro B pyAa( ne o6napyxeHo.

Moxso Aorrycrr{TB, sro rr B rrpe.(ena( nara6oree o[yqeHrroro 6nora cylqe-
crByer 6olee 6oraroe, cKpbrroe cBrrHqoBo-rl[ruKoBoe opyAeneHtre, He BcKpbrroe

eposr,reft. B cnyrae flpaBllJrBrrocrlr sroro [porHo3a, fruTbrBzul o6rqylo MorqHocrb

Bepxrr$oqenoBbD( otroxenrfi, opyAeHeHr{e AoJDKTIo ua6rnoAarrc, Ao rrry6uru
700-750 rr,r. flo AzrHHbrM Komqoncxofi ercne,urquu, flapaAarncxrft 6ro1 6rur
rrpoBepeH na rrry6xny 6yperorerra cKBiDKr{HEr Ne 92 Ha )rqacrKe, coBrraAaloueM c
soHofi Xomxeuun-OpmxeugcKoro pillJloMa. B rurepnarax 39-62 rr,r, 85-145 Ivr u
161-180 M KepHbr cKBiDKrrHbr xaparcrepr{3oBaJrr,rcb fioBbrrtreHrrbrMlr coAepxauarMr{
Pb, Zn u Cu. Taxuru o6pasou, [p]I flpoBe4enilv Aanruefinrux florrcKoBrx pa6or
cneAyer yrtrrrbrBarb rrpex.qe Bcero 6noronoe crpoenlre rrnTpy3rrBHo-6uoxonofi

crpyrsyprr, a rahcKe r.rHTeHcr{BHocrB r.r ury6uxy gpo3}roHrroro cpe3a.

Har6oree [rHTeHcrrBrrbre r]uporepMiulblrsre II3MeHeHI{, flpoflBJrf,K]Tc, BAoJIb

MorurBD( pa3pbrBrbD( uapymeuufi r,I flprqfiennorruD(c, K H]rM TperErH Karc ocrroB-
urm nyrefi uzprcynqr{r{ pacrBopoB. Ha yractrax xe c6rmxenus pa3pBrBrrED( Ha-
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pylueluft tr oco6eEro I{x BsllltMo[epeceqeHuri nr4porepMalrbHbre tr3MeHeHr{rr }rc-
xo.4rED( tropoA IrMeIor unoqarorofi xaparcrep. Ha.n6oaee rmpoxr,re uo uacrrra6au
r'I TIHTeHCIIBHOCrr'I fipoffBJreHr{, MeracoMarrqecKl4e llpoqeccrr ua6ruoAarorc.,r B I[H-
Tpy3r'lBHED( rropoAaq s I\delslllefi creleuu - TeppI,IreHHbD( r.r ByJtr(agoMlrKroBo-
Teppr{TEHHED(. Buyrpeffiux 3oua opeoJra rurporepMarrbrlD( ttgivrenenrfi qpeAcraB-
neHa KBaprl-cep[ruToBbrMrr MeracoMaTrrr:lMr{ (rnapq + cepruUrr + rurpr.r.r), errle_
HrrroErrr\/mcf, uo uepuQeprur rinapu-xap6oHarrrErMlr (Knapq i rap60rar f -op* *
mpuT ). [-ux rcex pa3uoBlr.urocrefi xaparoepua rrlepreuHaf, KaoJrrrgr3 arr1s..

Cta6:u.e nplI3IraKI4 prynro-MlllllrfiKonofi r'rnnepaJrrrcarlm.r, oTMeqaeMbre B
rlpocrpElrrcrnenxofi accoquiulllr co cBI{HrIoBo-rIr{HKoBhrM opyAeHeHrreM, oco6en-
HO ycr{Jrr{Barorc, Ha roro-3afiarorofr uepuQepzu r,rHTpy3r.rBrro-KyrroJrbrrofi clpyr_qlpu (HopameucKoe MecropoxAeHue). ono pacuon*u*a, s en,4orouraxtosofi
s.acrld. oluroEMeHHOfO MUUTOTO mrrpy3r{B4 MeXAy myMapyaoxourpoJrrrpyrcqr{M}r
pa3noMrMr{ ceBepo-3afiaAHoro u cy6uepu4lorrzrJrBrroro [pocrrrpaHr,rr. opy4ene_
HI(C rIPOSBfl'CTC' BAOJIB Y3K}IX 3OH HIITEHCI,IBHOTO THAPOTEPMAJIbHOTO I,BMEHE.
HI{'I, cotlpDKeHHoro c 9TITMI{ pa3JroMtlMII, u [pe.qcTaBJIeHo BKpilIIJrerIEocTBIo r,r
[poxr4nKaMH peaJrBrapa, pexe ayPllrrrrra{e]HTa a Kr.rHoBapr{.

Hau6onee sarrcrofi oco6esnocrbro paccMaTprrBaeMoft ,,orqa{,, rB.rurercs
BbrreJreHrre B IlpeAena)( pe.mofi cerr{ r{HTpy3r{Brro-(ytro;rnofi ffpyrrryphr 30no-
ToHocIrED( poccrmefi co 3HaIMTeJrbHbIMlr, MecraMr.r (gparauHhrMn) KoHqeHrpa-
IIIUMI{ cno6o.rEoro 3oJlorq orpilrrtulBruorqrMlrc.f, B cBoeM paclpocrparregwr
KorrrypaMr.r orr\{eseHgofi crpyrrypu. IlpocrpancrBeHHzur accoqnarlu Broptr.mrD(
MexaHI{tIecKIrx opeonoB paccefiIl{rl 3oJrora c A[ropur-[opQupuronbrMr{ r,rgTpy3r,r-
BtlMtr B rrpeAenax e4lHofi pylEo-MarMarnsecxofi crpyrcrypbr cBuAereJrBcrByer H
o BpeMerrEofi sgalx\docBfl3rr MexAy EI{MI{. 3ro uogsorrer 4pe.ryoJrararb rraJrrrrrge
flapareEerffiecKlrx cBr3efi xopennrur rrcrotIEEKoB 3oJroTa c Ma;rbrMr,r ruua6rac-
CUTJIEHBIMT{ rrHTpy3I,IBtMII.

Ycmuoueua 3oJlorolrocrocTb uofurenuo-pycnoBrD( r reppacoB6D( rurJrro-
BHIIJTBTTBD( otroxenr'rfr AOJIUIIBI p.Eamxenlqafi Ha BceM ee [porffKelrrIg, Haq]dHa5-
or BepxoBben (pyu..{xqDrG'DUIET) Ao ycrbtr. Ho nau6onee 3HaqrrrerrrrrrrMrr Korr-
IIeETpaIIEm'm poccblllHoro 3onoTa rrpu qacToTe BcTpeqaeMocru 94%o xapar<lepz-
3yerc, Hmr(Eee TeqeEr{e p€M, oxBarhlBaroqee [oJryropnKr{JroMerponrffi orpBoK
or c.XomceruuH Ha CeBepo-BocroK Ao o.uroril\deHHoro Bo,4oIIqAa 6rcepmr,ron, nay-
caeB u Ap,2002; AsaAamen, Mycaen, Kepmraor, 2002; Mycaea, Kepr.ruoa, 2003;
As4Aamen, Kepuuon, zoo5,2006). llMerorcs Bce qprr3HaKfr Nn roro, uro6rr
rnamQuurrpoBarB oroT rrircroK Kru( poccHrrEoe Mecropox,qeEEe. 3onoro Kpy[_
Hoe tr xopomo ynaBJllrBaerc, B norl{e upu o6rrwroM rluu{r(onou onpo6oBarrgr{.
Hau6onee 6oratue KorrqerrTparyr[ upr]potreg6r r( ]fpoBrrrrM coBpeMeHELD( Hrr3_
Krrx reppac E.umry AoJrrrrrEr emq Z).

MeNry crpoeHl{eM HII3KIIX rr BEIcoKD( uaAnoftraenHhD( Teppac flepBoro rl
BToporo ypoBH, cyqecrByer Mrloro o6rryrx qepr, a HeKoropbre pasfirqs,cBo.(flT-
c, K KOJIr{tIecrBeHHbIM IBMeEeITIIJIM r{x [apaMerpoB, cpeAl{ KOTOpED( OCIIOBEbIMT{
rBJurrorc.f, rrlopSo.rrorr,u, co,uepxauue rr ypoBeHB KorrrleHrpawru 3oJrora. B o6or.rx
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cJrfrarfi Qyn4auenroM aJrJrroBr.raJrbHhD( ouoxesufi flBJUIlorcfl IaHTeHclIBHo Ar4c-

noqllpoBanHble necqa1ro-rrlnHllcTble nopoAbl BepxHero 3oIIeHa, co6panuue o

[pHpa3noMHyro cKJraAqaTocTb r{ noABeprHytble.qI,I36IOHKTHBH6rM AI{CJIOKaUHflM.
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Pnc. 2. ,{orruua p. Earuxeng B BepxHeM, ceBePo-BocroqHoM HHTepBuuIe

yqacrKa <<Xoruxeruns>.

Ha lenotr,r cKJroHe - BbrxoAbr rar{rpy:HBHbx [opo& a Ha npaBoM - BbIcoKI'Ie nalnoilraeHnrte reppacbl

BToporo ypoBHf,, rrepexpLrBileMble .IeJIIoBI,TIIJIrHLIMH orJloxeHruIMu. B .Ugnue IoJI]IHrI - H-Ir3KH€

naAnofiueunrre reppacEr [epBoro ypoBlur. Ha Aanuseu ulaHe - r.Hoparueu a c.Hopaurex (I-eirrene).

Ilyuxmupou ofuosuqqeu KoHmaKm denneuanauatx (DL) u c&nnsuanbHwx (ALL) omaocrceuuil,

Eolee MoJroAofi rro Bo3pacry KoMrrJreKc alnroBLIzIJIbHbD( orJIoxeHLIft cBff3arr

c Hr,r3KI,IMI,I aKKyIvIyntTI{BHbIMII TeppacaMll nepBoro ypoBH.s, pa3BI',IThIMI',I fIOBCe-

MecTrro. B crpoeuul,I H xapaKTepe oTI,IX Teppac nporBJUIIoTc, qepTbl, flpl{cyrq[e

coBpeMeHHofi AOrr,rHe p.BartrKeHArrafi. K o[peAeJUIIOIUI,IM H3 IIHX OTHOC.f,.TCfl OT-

qeTI14Bo BblpaxeHHat I,I qeTKarI IIOAIIIaHeHHOcTr IIpOAOnbHOMy IIpOib[mO peKII,

He6on6rxafl Morrlgocrb, 6ru3ocrr rrJrorl,IKa, BbIcoKI4e coAepxaHl'ts poccbrrlHoro

3onora H BLrcoKarr crefleHb o6orarqessocra aJlJrros'vrs, HedtvIql,Ie cpeAH[Ix I'I KpyE-

Hbrx 11o pa3MepaM 3oJror[H. Paauepu MaKpocKo[LMecKI,I BH,UI{Moro culMopoAHoro

3oJroTa Kone6JIIoTcfl B ItrI{poKLIx flpeAenax - oT 0,1-0,2 Ao 6-7 MM. Pa3Meplr,l-z

MM o6brrrHLr, pe)Ke Bcrpeqarorcs.3-4 MM 3oJrorllHbl, peAKo 5-7 nau, eA[Hr'IrrHo 14

MM. 3oIoTI,IHa BecoM 1460 nrr MoxeT 6rrrr otneceua K czlMopOAKaM (puc. 3).

flo Aannrru H.B.IIerpoBcKofi (1973), caMopoAKn - ero cpaBHgrerlbHo

rqpyrrHble o6oco6lesl{.fl 3oJIoTa B pyAnbrx H poccbmHbrx MecTopoxAeHl'I.f,x, pe3Ko

oTnuqarcrqflecf, IIo cBor{M pa3MepaM oT [peo6naAalouefi Maccbl 3oJroTa Lr o6na-

,uilorque BecoM 1 r u 6olee.
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Pxc.3. Cauopo4ox 3oJrora.

B crpoeuua BbrcoKux HaA[ofiMeHHhD( reppac BToporo ypoBHs [porBn,rercs
rrx 3aBr'rcHMocrb or penre([a 30Hhr rrpupa3noMnofi cxraAqarocrr,r r,r B cBfl3lr C
9TIIM HZIJIHIII'I9 KaK aKKyI\,IyffTr{BHhx, Qmc.4),9po3r.roHHo-ar(KyruyJurrgBH6rx, TaK
IiI qoKoJrbHrx (puc. 5) oanonospacrHrrx reppac, orJrltqarcrul,rxc, HeBbrrepxaHuo-
cr6ro r{x naorquocrefi ilo [pocrr{paHr,rro, cpilBHr,rrenbHo HeBbrcoKr,rMr,r coAepxa_
HvlitMvr 3oJlora I{ crefieHbro o6oralr{eHHocru zuulloB}rrl, flpucytcrB]reM 3onorl{H
MeJrKHx r'r cpeAHr{x pa3MepoB - or 0,1 Ao 2,7 uu.(Aaagamaen, Keprauo 4 2006).

Pzc. 4. @parruerr uaAnofiueruoft reppacu BToporo ypoBH, Ha neBoM cKrroHe
p. EaurrceHglait, ua ceBepo-BocrouHoil orpause c. Xouxerrr,H
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Puc.S. @parueur qorcolluoil Teppacbl BToporo ypoBH'

Ha npaBoM cKJIoHe p.Earurcen4'rafi.

II y u xmup ou o 6 o s x a\ e u KoHm oKm s aty H O - Z an eu HuKO I u n e c v aH o' eJtuH uc mbfi n op Od

eepxHezo soqeHa.

II. IlbrDxJraDAarcxas ByJrKaHo-TeKToHrIqecKafl crpvKrypa. (Dopuupo-

BaHHe Hax.rBrBagcxofi naloxennofi BIIaALIHrI, coilpoBoxAaeMoe HnreucHsuoft

Byn1aHflrlecrofi .{eSTeJI6HOCTrIO B ero upu6oprOnofi uactu, IIOJIOxflnO HatIaJIO

anrnufi crofi texrono-MarMarl{rlecxoft axrznu3aq}I}I.

O6paroaanHl6 ByJIKaHI{qecKI{x acggquaUnfi npe4rueCTBoBaJI .4m4renrnrnl

aMarMarrprecxufi 11epfioA HaKorrJIeHH-r repp]IreHHbx orJloxennfi nuxnero crpyK-

TypHoro flpyca 1I IaHTeHcHBHoro cualroo6pa3oBaHurl. B peaylrrare ByJIKaHI'ITbI

[oBcIoAy c yrnoBbru HecorJIaCHeM IlepelqpbrBalor 6olee ApeBHI{e AI'IcnoUHpoBaH-

Hbre [opoAEr $ynaaueura, HecyrrlHe IIpH3HaKH AeIIyAauHoHHOro pa3MLIBa.

H""*orp, Ha recHyro conpsxeHHocrb c rpynnofi ctpyrrypofi, o6uapyxtE-

saloqefi HeyUIoHI{yIO TeH.{eHUIarc r nporu6anHlo' ByJIKaHHTIeCKI'Ie flpoqeccbl

rrpOTeKanI,I a Cy6aepa;rbHbg yCJIOBI{rx, a }Ix ilpoAyKTbI CJIaTaJIII qelb BynKaH}Iqe-

cKr,rx OcTpoBoB BA6JIT HaxqusancKoro rny6unnoro pa3JIOM4 Bo3B lltralolqfixcfl

HaA ypoBHeM MeJIKoBoAHoro Mopfl. flo Iraepe yqeulenilfl, errry6r Hax'IBIBaHcKofi

Aeflpecc]Ionnofi crpyrTypbl ByJIKaHoreHHbIe o6pasonauu.rl tlocTeIIeHHo cMeIUIIoT-

cfi Jraryl{Ho-npu6peXlrblM}I MOJIacCoBbIMH oTIOXeHI{IMLI, B KoTopblx AOn' Uepe-

oTJroxeHHOrO BynKaHr,rqecKoro MaTepHaJra BecbMa 3HatIlITeJIbUa. 3to cBuAeTeJIb-

cTByeT o recnofi conpsxeHrrocTr{ npoqeccoB pa:}MbIBa BynKaHI'IqecKI{x [poAyK-

TOB I{ HAKOIIJIEHI{fl MOJIACC.

B npe4enax }r3yqeHHoft Teppr,rropr.Ill BynKaHHrIecKlIe acco[I{aqHH sroro

fiepfioAq [peAcraBJurrorque oAHo r,rg nan6onee BUI)KHbrx B MeraJIrIoreHI'rtIecKoM

orHoueHlrr.r MarMarlrqecKax o6paaoeannfi, o6naxalorcs a xpafinefi saflaAnofi

' .ta
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rracrl'I paccMarpl{BaeMofi Teppl{Topl{u. 3Aecr HMr.r cJroxeua frrpxlap,{arcK{ur
BynKaHo-TeKToHI'IqecKzu crpyl(Typa c rleHrp€rJrbHbrM orryrrleHHbrM 6loxon, Bhrle-
JIeHHaf; nyreM AgrzlrlbHoro reoJroro-fl erporpaQmecKoro H3;9rr1HH5. BynKagoreH-
HEIX NOPOA, IIPOBE,4EHHf, IANCOBYNKAHI.IqECKI,IX PEI(OHCTPYKIIUEI U OIIEHKI,I HA
erofi ocHose [epc[eKTr.rB pyAoHocHocrH BynKaHoreHHErx o6pasoaauuft .

onncanue srofi crpyxryphr rrpou3BoAkrrcs na Qaqza-nruofi ocsoBe, Ho He
corpoBoxAaerc . KoppeJUIII[efi c ocraarnofi repputopaefi Hax.6rnauc1oro Byn-
Kalrl{qecKoro ilotca. flpone.ueuue raKoro colocraBJreHr{rr cofiprxeHo c onpeAe-
JIeHHbTMH TpyAHocrrMI'I BBH.4y roro, nro BynKaHFrecxufi xourrrJreKc lr3yqeH
rpaftne HeAocraroqHo H onHcaH B orpaHr,rqeHHoM KoJrr{qecrBe pa60r.

Har'r6onee cJIoxHhIM flBrlsercs. onpeAeneHr.re Bo3pacra ByJrKaHoreunrx o6-
pasonauzft, 3arpyAHeHHoe BBr{Ay OTCyrcrBr,r, B nopo.qax Qaynzcru.recKr,rx ocrar-
xoe. Ha 3aKaprnposaHHofi IInonIaAH onu o6rrqno floApir3AeJrqrorcfl B npe.qeJrax
e4unofi ToJrrqlr Ha ABa pir3HoBo3pacrHbD( ropr,r3oHTa, AarupyeMbD( HlrxHr,rM H
cPeAuuu onrlroueHonr (Asus6exon,196l). Ieonorra.recKue ocHoBalvfr Nts,TaKoro
rIoApa3AeneHHlI BeCLMa OrpaHI,IqeHbr, vr) IIo cyruecrBy, eAHHCTBeHHETM Kpr,rrepr{eM
flBJlfleTcfl, pasnHqHa.ff oKpacKa rropo.q.

Ha uaur B3uIrA, Br-r^epxauHocrL Jrr{ToJron{qecKoro }r rrerporpa6uuecxoro
cocraBa BynKaHHToB B rlpe.4eJlix fupxnap4arcxoft BynxaHo-Texronprecrofi
crpyKTypbr cKopee Bcero ),Ka3hrBaer Ha r{x Bo3pacrnyro oAHopoAHocrb, rroATBep-
xraeMyro ([opunporaur,reM BynKaHoreHurx obpasosaHr,rft B rrpeAeJrax o.qnoft u
roft xe BynKaHr.rqecrofi nocrpofiru. Kpoue roro, o 6rmgoAnospeueunolr (pop-
Mr,rpoBaHHr.r cBr,rAerenbcrByror B3alrMoorHomeHr.r, ByJrKaHorerrHbrx [opoA pEB_
nra'nrofi QaunanrHofi npru44nexHocrl,r. Mexgy HlrMr.r orcyrcrByror rrpu3HaKr.r
pa3MbIBa I{ HeCOrJraCfifl tfirl4 Xe HaJrr,Frr{f; IlpocnoeB ByJTKaHOTeHHO-OCaAoqHbD(
OtnOXennfi, qTO CBnAeTenbCTByeT O HeIIpepbIBHOCTH BynKaHI,IqeCKLIX [pOqeCCOB.

B penreSe epyurnnnsui rleHrp BynKago-reKToHrrrecKofi crpyrcrypH [pe.q-
craBJrffer co6ofi ropHoe rroAH.,rrr.re, Bo3Bbtrrrarorqeec, HaA oKprxaloqefics Mecr_
Hocrbro ua 500-600 u. 3ro fioAu-flrr{e r{Meer B rrraHe KonbrleByro Ooprry }r orpa_
H[rqeHo KpyrEIMu ycryrlzlMlr, KoropBre na 6onrmefi sacrr coBla.{zlror c pa3p6rB-
HbrMrr HapyEeHI{rIMz, o6paunmolql,IMu lleHTparrbrryro qacrb BynKaHuqecrofi no-
crpofiru. Konrrlesoe crpoeHr{e xopoEo [oAqepKlBasrc, qeurpo6exrrnr pacro-
JIOX9HT{OM pevnofi cerrr, cocpeAoroqeHHofi r nu4e pa,A}rzurErro Ha[paBneHHbD(
BoAoroKoB (prc. 6).

oco6euuo ofierJrr{Bo AyroBbre pa3noMBr Bbrpa)(eHbr n cenepuofi, ceBepo-
socroErofi H Bocrotilrofi sacrf,x spyrlTlrBHoro uetTpa Bymmrlo-Terronnrecroft
crpyKTypEr r.r upe,ucraBJreHBr ceprefi c6lsxenurrx pa3phrBHED( Xapymeuufi, trpo-
c.rrexrrBaeMbD( Brryfpr crpyKTypbr rtoA ymou or 35o Ao g5o, qanle 55-65.. B co_
BoKlmHocTvI ?Trt piutiloMbl co3AitroT KpynHyro noJryKoJrErleByro pa3phrBHylo cTpyK-
rypy. Ona orpaEl,Iul{Baer [oJIe cocpeAoToqenulr B flpe,{enax gpyrrrr{Brroro uegTpa
cepuil pzBpbrBHbrx uapyrueuuft c6poconoro rr,rfla c ue6onrmoft auulnry4ofi ne_
peMerqeHr,rtr, flpuAaroqux eMy Mo3iulrnoe crpoeHr{e. 3a rpeAenaur{ spynrr,rBHoro
rIeHTpa KonrrsecrBo panpbrBHbx napyreuufi 3Harrr.rreJrbHo coKpauaercs.
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Pnc.6. Pa4nalsuo-qeHrpo6exnoe pacflonoxeHue petlHoit ceru
B rrpeAeJrax f slpxnaplarcxofi BynKaHo-TeKroHu.{ecrcofi crpyKrypbl.

1 - yctoeu an zpaHuqa epynmusH o zo qeHmpa synKaHo -me KmoHuue cKoil c mpyxmypat

[lupoxoe pe]Br,rrr{e [nacroo6prr3HbD( cy6nymcanr{rrecKrx r,IHTpy3}IBoB, Tpac-

cHpyrouHx 3orry [oflyr(oJrbrleBoro pa3noM4 cBr{AeTenbcTBysT o pacTfrl4Balolq}Ix
(nucxolsrqlrx) .qpuxeur{f,x B flpoqecce (foprrmpoeauu, ByJlKarro-TeKToHuqecxofi

crpyrcrypbr. B qerou BynKarIFIecKaiI accoqvag:ae [opoA xapalmeprl3yercs ABy-
rrJreuHbrM crpoeHlreM. OcnosaHue ByJrrGHr.rroB rrpeAcraBneHo rpaxn6asarrbraMll u
TpixrraHAesuro-6a3albrrun. Bnepx [o prcpe3y Ha6ruoAaercs ilo,r6ucneHlae Mar-

MarlrrrecKoro pacflnaBa II cMeHa rpa:ru6asamroB Tpac.IzuI.4e3I,ITaI{Lt.

Orcyrcrnue [pr{3HaKoB pzBMBrBa H TeppHreHHbIx upocnoeB Mex4y rpaxld-
6asalsraMr,I r{ Tpax[iurAe3]ITaMH cBuAerenbcrByer o6 rx rlpuHaAnexHocr]I K

e.urgoil MarMarlrqecxofi cepur, amaJrvtq?re npoMelrcyrorluEx ptl3HoBr{AHoctefi - o

flpeeMcrBeHlrocrr.r n ux o6pasoBarl]ru.
B ro xe BpeMrr cperur naBoBo-rrupoKJlacrr.rqecKr,Ix orJloxeHnfi rpaxu6asam-

TOB-TptXnaHAe3r4TOB lrHOr.Ua [pucyrcTByroT oTAeJrbHbre fipocnoH II Jr]rH3hr ByJrKa-

HoreHHhD( o6paeoaarufi 6oree Kucnoro cocraBa - naao6pexwtit n ryQoB (ot neu-
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JIoBbD( Ao arnoMeparoBbD(), o6ycnorr,rulrux HeKoropyro KoHTpacrHocr6 crpoeHr{,
qacrHbrx pa3pesoB. OHI,I npeAcraBneHBr aHABr.rriMlr H aHAe3r{To_AzrrIHTilMr{ rroBbr_
ruenHofi IqeJlotlHocrrt, xoportro colocraBr{Mbruil no MuuepiurlnoMy a xr,rMr,FrecKo-
My cocraBy c QparrrtenrapHLrMu Byn(aHI,ITaMr,r xepnoBofi r.r oxonoxepnonofi Qa-qufi, o6uaxarolru{xc, B trpeAenix Earnxeu.(crcofi uurpyrnBHo-Kynonrnoft crpyrcry-
pbl LI HecornacHo nepeKpr\rRaror4{x oca,(orrHbre oTroxeHu.s BepxHeto SorIeHa.

Srra Qarrsr cBrlAereJlbcrBylor o cyrqecrBoBaulrr.r B qpeAenrtx rnccre4onarnrofi
TeppI{TopHI'I AByx tlBToHoMHbx, flpocrpaHcrBeuuo paso6qeHHhD( Byffi€tgr{qecKr{x
UeHTpoB I'I [orITIlI o.ryroBpeMelrHoM I,BJIaTIHI,IE Ha [oBepxHocTb ByJlr(aHmecKr,rx [po-
ryICroB pa3JrruHoro cocraB4 o6relglrreuhD( B coBor(yfiHocrr,r B rpaxu6asanrr-
TPAXI4AIITBI{TOBYIO I{ TPAXHAIIA$I{T-TPAXI4AIIIBIIT-/qAUI,ITONYTO 

QOPUAUH}I.
B crpoeuur nzxneft qacrl,I ByrlKaHoreHHoro KoMrrJreKca o6oco6nsrot cfl TpH

IIaqKH oAHorrIrIHhx z OnrnsKllx rro cocraBy crparn(pnqrrpoBaHHbD( ouoxerizfi
nr,rpoKJracru.recrofi (paquu, cotJracuo cMerurouMx Apyr Apyra cHr,r3y BBepx H rro
uepe npu6 [tvDKelf,iufl, K rleHTpanbnofi qacru BynKaHr.rqecxofi nocrpofir<u:

l. flaqxa qepeAoBanl{fl MeJlxoo6nouo.urx nr.rro-Kpr.rcraJrJroKJracrr.rqecKux
H fienJroBbrx ry0oB. Morrtrrocrr oTAeJTrHED( CloeB - o,l-0,4 u. parrraep o6roNrxos
- or 0,5 cM .(o 2-3 cv^, pexe 6oaee, cpert,r rux ua6-ruoAarorc, orAeJrbH6re rrpo-
cnou rnu6onrx ry@o6pex'u.rfi c oKaralrHLrMH r{ rroJryoxaraHHhrMx o6nouxarrau
pa3MepoM 0,5-1,0 M, ueMeHTr{pyroqr.rMr,rcs uerroo6rouo.nrofi uaccoft. r{acro
flpocnol{ nuusoo6pasHhl ]I 6ucrpo BhrrJrr.rHr{Barorc, rlo [pocrr.rpa]rr,1o. Moq-
HOCTb [pocnoeB r{ Jrr.rH3 - 2-3 U. MarcnualEHajl MorrlHocr6 Ilarm]r _ 1g0 u.

_2- 
na,'xa qepeAoBaHu.fl arnoMeparoBbD( (paanaep o6noMxo.B 15-20 cM, r{Ho-

rAa 6olrule) n -uaunrulerrx ry$os (2-5 cnr) c no.qrrEHeHHLrM 3rratreHr,reM Kpr-
cr:lJIJIoKJIacrHqecKI{x pasuoctefi. Morquoctr orAenbuhrx cJroeB - ot 2 M ao 10 nr.
fltt er.oit rratlrll TaKxe xapaloepHhr HeBbrrepxaHHbre rro [pocr]rpaH]rro 1,pocnou
14 [ruE3a KpyrlHornbl6orsx ry$o6pex.rrfi, analoruqHhD( TaKoBbM B Hr.rxHeM ro-
pr'r3oHTe. Hau6oree Kpyrrnhre o6rouru Aocrr.rraror 2,0 v, B nofiepeqHr,rxe. Han_
oonrurefi MoIqHocrI'I uarma Aocrl{raer Ha roro-BocrortHoM cuongr.fbrpxJrap,(ar
u na 60-urruefi qacru [prrBe.(e,a B Te*ToHr.rsecwrit KoHTaKT C nOpO.4ZrMn syuaa-
MeHTa. 3lecr xe cpeAn [HpoKJracr]rros Ha6JtroA:lrorc, orAeJrbHbre ManoMorrlHbre
rIoKpoBEI rpaxu6aaanbroB r{ Tpa(}raHAesuto-6a3anrton. Maxcr,rMaJrbHarr Morq-
Hocrb rraqKr{ -155 na.

3. Bepxnrx flarlKa Il]rpoKJracr]rrlecKr{x ouoxenzfi xapaKTepr{3yerc, upeo6-
naAaHlreM B pa3pBe BylKaHuqecrnx 6perulfi, oullvalolqlrxc.f, xaorr.rrfirhrM Ha-
rpoMox.4eHrleM ffBHO He orcoprr,ipoBaHHbrx, ocrpoyronbHLD( o6nouron pa3Me-
poM or 0,5 cu.{o 50-60 cu. BylxalraqecKr{e 6pernr,ru, HacbrrrlerrHrre tarcraura o6-
JIOMKTMI,I, N PCNTCQE BEIIEJUIIOTCS B BI,IAE OTBECHrTX YTECOB. MAXCEMATTTUAS
MorqHocrb rIaqKH - 110 u. Taxofi xapaKTep pa3pe30B Br.r,(epxrrBaercs.60nee ruru
MeHee rlocrorHHo,(rfi 3HallllTelanofi .qracru BynKaHo-TeKToHr{rrecKoft cr"pyrryprr.
rlaAeuue [opoA TIeHTpHKJIT{HzIrIEH.e, Ho ,,o Mepe y.q€IJreHHs or gpynrr{BHoro rIeH-
rpa npuo6peraer fiep]rKir]ruzurrrufi xapa(rep.
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BylxauuuecKl,Ie nopoau s$Sy:rnnofi tf aUnu sau6onee pacnpocTpaHeHhl B

rleHTpirnbHoft .IacTu BynKaHuqecKofi nocTpoftKfi, BoKpyr r.fupuapAar Il pacflo-

nararoTc.s flrncoMeTpnqecKl,r Bbrlre ropII3oIITa [HpoKJIaCTI'IqeCKIIX OTnOXeHI',Ifi.

Hapr6onee xapaKTepHErM nplr3HaKoM JraBoBErx noKpoBoB ffBJu{erc.s flopflgras

TeKcTypa ropoA, no3BoJlflIolqarl pacro3HaBarb e$Qysurryro H cy6ByJIKzlIIuqecKyIo

Qauura BynKarrr,rron. Jlaerr Hacbfi.[eHbl flycroraMlr oKpyrnoft H JInH3oBI'Iauofi Qop-

Mbr c I{3BI{JILICTbIM}I OqepTaHI{rIM}I pa3MepOM oT 0,2 CM AO 1,5-2 ctt. O6rru6t uu-

HepaJrbl [ycToT - K1UIrIIIIT, xJIop]IT, pexe KBapII HH3KoTeMrepaT]pHof MoAnibI'IKa-

qnll. Huxnroro qacrb nopoA s$tpysraenofi tfauuu cJlaritror noKpoBbl TpaK{6a3arb-

ToB, COCTIIBJUIIOII1Irx oilpeAeJlrilOq]Ifi KOM[oH9HT paspga Ons neCsua OAHopOAHbI

rro cBoeMy cTpoeHLIrc u flgTporyaQuqecKuM oco6eHHocTsM, IIoSToMy BbI.[eJIeHI'Ie

oTAenbHhD( [oKpoBoB 3aTpyAHeHO. o6rUafl MOltHOcTb nae - 165 IyI.

Tpaxz6a3anbTbl [peAcTaBJI-f,IoT Co69fi TeMHo-cepble 116po.(bl, qagTo c Kpac-

HoBaTo-6ypbry oTTeHKoM. BKpanJIeHHI'IKI'I npeAcTaBneubl na6paAopoM I'{ aBrI'I-

ToM. I43 MHHepiInoB, [OAqepK[IBzIIoIIIHx Iqenorlgofi xapaKTep flopoA, Ha6nIOAa-

rorcf, anb6r,rr, 6r,10rr,rr H aHirnbrlr,rna. Crpyrrypa ocuoBHoil Irlaccu II'IZIJIoITI'IJIHTO-

Barr, I,IHTepcepTaJIbHarI, pexe MI,IKpoAI'IopHToBaJL I'Is erOpuvHLlx [rsMeHeH[Ift OT-

Merralorcs cnaflali^ Kap6oHarr.r3alJr4s.lr xnoplrrll3au[, flrIarI,IoKJIa3a I'I IrHpoKceHa.

Tpaxuoas anbTbr BBepx fl o pa3pe3y cMeHCIOTCfl IIOKpOBaMI Tpaxl4 IuIAe3I',tTOB,

cocpeAoroqeHHbx B rrrrrcoMerpI,rqecKu Hal{6onee Bo3BbIIueHHofi qacrfi penbe$a,

BoKpyr BepInI,IHbI r.fupxlapAar. O6qac MolrlHocrb JIaB - 90 rrl. 3to cepble, cBeT-

no-cepble IIopoAbI, oAHoo6pa3Hble B'qacrHblx pa3pe3ax. B orauwe oT Tpaxfi6a-

3aJIbTOB, OHII xapaKTepl{3yloTcs 3aMeTHbIM yl!(eHbIneHHeM COAep>KAHUI BKpaII-

JreHHlrKoB aBrr{Ta, Ho rloflBJrrerc.fl rloJlyilIerorrHa, poroBat o6uanxa - 6apxenu-

T:r'.T.VI3ApyI]{x MI{HepanOB, [OArIepKI,IBaIoqux IqenoqHofi COCTaB [opOA, CIIopa-

Ar,rqeCKH BCTpeqaIoTcx 6wytilr, aHzIIIbUHM u ra;1geSrrft 11OneBOfi I11IIaT' OCnOsHa'f,

MaCCa lIHTepcepTtuIbHZuI, MI4KpOnlIToBarI, qacTo c Cy6napanJlenbHofi opHeHTI{pOB-

KOfi MLIKpOJIITTOB [nan{oKJla3 a.

Cp"A, Tprxr{aHAe3r.rroB na6nrolarorcf, BbD(oAbI I'I3oMerpI'IqI{bIx B [JIaHe

[r3onI{poBaHHLD( TeJI, cJIoxeHHLD( aero6pex'narMu. 3Tu Tena CeKyrc'I [IToKa^N'Ir'I rl

Aafixoft TpixlraH,4e3l{roB H npeAcraBJUIIor co6ofi o6paeonanu-fi xepnoBofi (faUuu'

C nonponarr,rH TpAc{aIIAe3I,I'tOB TSCHO accOq}IrpyIOT Talo(e He6611br64e 1g'IO-

Koo6pa3llbla ,*o.pyar"bl cy6ByJIKaHI{lIecKofi $arUu BecbMa cxo.Uloro flsrporpaQu-

qecKoro cocTaBa, HO C 6onee BbrcoKoft cTeneHblo pacKpI4CTaIitr43aIUlI ocHoBHOi

MaCCLI. Cy6nymauUuegKl{e reJla C KpyrbIMI{, ceKyIItrII\d}I KoHTaIOzIMI'I npopblBaloT

JraBoBbIe IIoKpoBbI Tpa:fl,Iiu1lesnroB, Ho He Bbu<oAm 3a I{x rlpeAeJlbl' Bce gTo [o3Bo-

rrreT cwrTaTb cy6nym<arrr.recKr,re TeJra KOpIUIMI{ COOTBSTCTB)4OIprX I',IM Ilo cocTaBy

s(f(py:raaon. Apy"- rpyma cy6Byrtr(arnIqecloD( LilrrpFI{BoB rp.x}I6e}arlbroB orpa-

HI{qI,IBaeTCs KOIrrypaMI{ eQQyaznno-fl]lpoKJlacrl{tlecKl,D( oTnoxewlfi aHafiorurttrIoro

cosraBa H He rrpoc;exorBasr;fl B 6onee BbrcoKr{x ropu3oHrax pa3pe3a. flo r"rop6ono-

MqECKI'IM IIPIBHAKAM I,I YCNOBH'IM 3ATETAHUS OH}I IOAPA3AEJUIIOTC' HA TPEIIUIHIIbIE

cy6neprr,garmHbre (AafiKu) u cy6ropr.r3oHraIrbHrle rrJlasroBbre rena (cI4IrIIbI). Aafixu

nau6Olee pacEpOCrpaHeHBI B loro-3ana4nofi lIacTI'I BynKaHo-TextoHra'Iecrofi
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crpyKTyphl, r.ue fix pa3MerIIeHI{e UeJII,IKoM cBr3aHo c floneM pac[pocrpaHeHgtr
BynKaHoreHnrx nopo4; Ha ceBepo-BocroKe oHr.r r.{3BecrHbr r,r cpe,4r.r fiopoA oyH-
AaMeHTa. o6uee npocrHpaHHe raeK r,r corrpoBoxrarcuux rI3 pa3phrBoB ceBepo_
Bocrorruoe. Mouluocrb AaeK - Ao 8- l0 M, ytoJr ila1entfl. _70_gO" .

fllactonrre rela Han6oJlee MHoroqucJreHHbr B ceBepHofi r{ ceBepo-Bocror{-
Hofi .racrfi ByJrKaHo-TeKToHEqecKofi cTpyxrypu. Llx MorqHocrb KoJre6nerc s. ot 2
Ao 40 rra. ?InrpysuBHa, [pr4poAa rrnacroBbrx reJr noATBepx,4aerc, H3MeHqHBbMr4
3reMeHTaMH 3aJIeraHH.r rto [pocrl,IpaHr.rro, HirJrr{q}reM anoQusougilJrbHbrx orBerB-
neHr.rfi Ir qacrhrM [epexoAoM crparuQuqupoBaHHbrx sanexefi B pe3KO CeKyrrlr4e
IIO OTHOIIEHHIO K HAIINACTOBAHI{IO.

Hau6olee KpynHafl macroo6pasHa, 3aJrelrG fipocJrexr{Baerc.fl B.qonb noJry-
xoJruesofi 3oHbI pa3phrBHhD( Hapylne:auit,orpiurlrluaBaroqefi flone pac11pocrpaHegrfl
ByffaHI'IToB c ceBepa- Ha cenepo-Bocroxe KoHTaKTbr cy6nynraruvecKoro ilHTpyjHBa
C BMCIIAIOIII,IMI,I N}IPOKIIACTifIECKHMI{ OTJIOXEHH'IMI,I OTqETJII,IBO COTNACHbIC, HA CE-
Bepe qacro na6ruoAaercr rloJloroe cpe3aHr.re lrrrrpy3uBnblM TeJroM nonepxnocrefi ua-
ruracroBaHHs, a Ha ceBepo-3arla,qe npeo6na4alor cerqyq{e KoHTaKTbr.

Taruur o6pasou, nau6onee cyulecrBeuHbrMr{ oco6ennocrsMr,r ByrKaHoreH-
Hbrx accoquuJ}I^it B npeAeJrax fupxnapaarcxofi nylxaHo-TeKTonr.r.recxofi crpyK-
Typbl ffBrslorca: a) [pe[IvrylrecrBeHHoe ptr]Br.rrr,re rpaxu6asanbroB, 3irJrerarcxlgx
HerIocpeAcrBeHHO Ha [opoAax oyraar,aenra, Il rrocrerreHH€ur cMeHa BBepx IIo pa3-
pe3y rpax[6asaffitos rpaxrlaH.ue3rlTzul4; 6) orcyrctB]re reppr,rreHHbD( [pocnoeB
B pa3pe3e ByJIKaHrIToa rpaxu6asanbr-Tp€xuaHAeuToBoro cocraBa; n) ruuporoe
pac[pocrpaHeHl4e cy6nylxanutlecKux I{HTpy3r{Boa rpaxra6asaJrbroB r,r rpaxpaH.qe-
3HTOB, pa3nr,rquuoq[xc.,I IIo cnoefi uop(polorrfi, ycloBkflM 3aJreraHr,r.ff H fioJroxe_
HI'IIo KaX B pa3pe3e' TaK LI Eo IrnoI{aAI,I npof,Bnenur sS$ysl{BHo-n}rpoKracTfiqec-
rnx o6pasosau[fi.

Pesylrmrrt xr{Mr{rrecKr.x arram,r3oB, xaparoep}r3ylourx ByJrKanr,rrbr ptr}JllrrrHo_
ro ilsrporpa(pruecroro cocraB4 coorBercrByror nopoAaM: 1) rpa:<u6a:zurbr-Tpaxlr-
arr.q$prroBofi Qoprr,raqr,ra c coAepxaurreM ocHoBHLD( KOMnOHeHTOB n: a) rpa:<r.r6a-
3arrbrax sio2 - 46-510A, Alzos -Ls-lSyo, r.rHorAa zo-22yo, FeGrFe2o3 - 7-10%o, cao
- 7-8o ,I'rHorAa llyo,Mgo - 24oh, EHorra 0.5 u 60/o, rqeroqefi - 6-g%;6) rpaxu-
aH,(eguro-6a3irrrbra( sio2 - 53-54yo,Alzol - l1-lTyo,FeGfFezor - 6-7yo,cao - g-
9yo,Mgo - 24yo, uleno.refi oKoJro 7%; a) Tpixfi.rrrre3u'ra< Sioz - 56-5gyo, HHorAa
59Yo, AlzO3 -16-l9yo, FeGrFe2Ot - 6-7Yo, pe.Ucol07o, CaO -5-60/o, r*roraa 7o/o,
MgO- 3-4oh, qenoqefi -6-8%;2)rparurangerr-Tpaxflzurre3uro-Aarllrronoft Qopua-
I[&I c coAepxarrHeM oKI{cJIoB n: a) tpaxuange3r,rrax SiO2 - 60-610 , AIzOI -l6yo,
FeGfFezOl -3-6%io, CaO -5%o, MgO - 0,5-3,50 rqeroqefi 7-8%;6) ryaxrauAe3uro_
Aarrftx SiO2 - 62-63yo, AlzO: -15-l6yo,FeGrFsrg, - 5yo, CaO - gyo,Mg} _zoh,
iqeaoqeft - 8-9%.

Hau6onee ycrofi'runoft oco6enHocrblo xr{MrrqecKoro cocraBa BynKaHr,rqe-
cKr'rx uopoA ,BJUrerc, B6rcoKoe corepxaHr.re B HHx uleroqefi (or 6 rc g%o) ro
cpaBHeHrlro co cpeAHHMI{ TI{rIaMIa rropor uo P.,{enra flpra nocroflHHoM npeo6na-
AaHilH Na2o HaA K2o. BenH.[.rHa orxorrreHus K,rNa B nopoAax rpo<r,r6asarur-
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TpirxuaHAe3l,rroBofi tfopuaurau Bapbxpyer ot 0,19 lo 0,57 , a B nopoAa( Tpax]IaH-

Ae3r.rr-TpztxlraHAe3llr-AaIlutosofi (popr.rauun - ot 0,41 Ao 0,56. Moaym uenoq-
Hocrlr (Na+K)/Al xore6nercq coorBercrBeHHo or 0,44 to 0,78 u or 0,67 ao 0,82.

I4nrepecurre Bo3MoxHocrlr Ans BhurBJreHHs MeAHLIX MecropoxAenuf or-
KpbrBaer aHana3 3aKoHoMepuocrefi pacfipocrpauenvlfl opy.ueHeHl'L B rlpe,uenax

I-srpxlap.uarcxofi nylxano-TeKToHurrecxofi crpyKTypbl. flpusuaxu ueAnofi MI,IHe-

panrrsa\il\r B BynKaHoreHHbrx o6pasonaHusx 6sutu H3BecrHbI u paHee, Ho opyAe-

HeHr{e HHTeprrper[rpoBailocb KaK BynKaHorerrHo-ocaAoqHoe.

OAnaxo ua6rroAenu, noKa3blButror, qro MHHepanH3auHq npo.f,BJrlercf, KaK

fipaBr,rJro, B MHoroqr{cJreHHbx o6louxax BynKaurEqecxux 6pexvzfi u nurorp}Icran-
roKracruqecKux ry$on, B To BpeMrI rar rySorenHrfr ueMeHT ocraercc HeI{3Me-

HeHHbrM r,r cTepr,rJrrHrnr. Hapr.uy c MuurixuTkt3[rpoBarrHbrMr h a3wLrTv3HpoBaHHEI-

tr.tu o6louK€tMlt, Bcrpeqalorc.f, TaKxe o6louxu BTopHrIHbx KBapuI,IToB (KBapII-

cepflqlaToBblx MeTacoMaTHToB, r,rHOrAa TOHKOII,(pUTI{3I,IpOBarIHbrX, I{ MOHOKBapU}I-

ron), a B e.ryrHr,rrrHbx cJrfralrx n o6-nouru MoHoMIaHepzIJIbHoro KoBeJInHHa.

Munepanu3oBaHHlre BKJIroqeHI,L ua6moAarorc, Ha pa3nurlHbrx ypoBHflx B

pa3pe3e fiprpoKnacrr,rqecKrdx ornoxenafi, MecrurMrr o6pa^ayr 3aMerH6re KoHIIeH-

Tpaur{H. B qelov BecbMa Epr.rMerrareJrbHo, rrro ropu3oHTbr gKcrIJIo3HBHhIx 6pex-
.ruir c rroBbnueHHofi porurc pyAHbrx o6oco6reuufi n csoer'r pac[pocrpaHeHl{rr Kax

6u iloALrepKr.rBaror KoHTypbr spyrITLIBHoro ueHTpa BynKaHo-Textonraqecxofi

crpyrTypbr u o6pasyror B rJraHe Afroo6pasHbre fipepbml,Icrble noJlocbl.

3ra Sarru cBr.rAererrbcrByror o HaJrHrrHr{ ua r:ry6une KopeuHbx sanexefi
MeAHbrx pyA, pa3pymeHHbrx B nepHoA nocnepyAHofi sxcnrogunnoft aKTIaBHocrrI It
cKpbrrErx Ha coBpeMeHHoM 3po3HoHHoM cpe3e uoa s(fQysr,IBHo-Ir[poKJlacrl,Iqec-

Kr,rMr,r o6pa3oBaHuflMvt 3aBepruarcuero 3Tana ByfiKaH[qecxofi AesreJlbHocrtl.
Cle4yer raKxe o6parlrru BHrrMaH[e Ha He]r3BecrHoe paaee rlporBneHue

ueonr,rroBofi uuHeparvaarrurt, o6napyNenHoe HaMH n cenepHofr qacrll BynKaHo-

TeKToHr.rqecrofi crpyrr:ypbr, B 3-4 xu K 3arraAy or c.fasauuu. I{eolrr BbmoJlHrer

MHOTOIII4CIEHHbIE TPEIqI,IHbI I,I NYCTOTbI B IIOKPOBHTX TPAXT,T6A3AJIbTAX: [PE,q-

cTaBneH KpynHbrMlr KpHcTzurnHlrecKr4MH arperaTaMll paAllan6Ho-xrrl4cTolo H Bo-

JloKulrcroro crpoeHllrl, a raKxe B Br{Ae [JIacrI{HqarED( Kpl,Icrarllon. I{aer Monoq-

uo-6erufi, pexe po3oBarsit. Xapaxrepna accoquauu, c KaJIrIII,IToM.

III lrrmrruxropl-Iefttarcraq rona nonrrmeHHofi rpeErnosarocru
noDol. Hau6onee rro3.uHlrM THtIoM aKTLIBI,I3LIpoBaHHbrx py.qoHocHbrx crpyKTyp
flBrcercfl cy6ruuporuiur 3oHa [rHTeHcHBHofi rpequuoBarocrn flopoA peruIoHaJrb-

rroro 3HaqeHuq, TpaccupyeMaff MaJTLTMH r{Hrpy3r.rBaMr{ ocHoBHofo I{ cpeAHero co-
craBa, onarlerBopflIoull{Ml,I co6ofi MarMarI,I3M 3axflroqureJlbHoro 3Ta[a reKToHo-

M arN{ arr,rqe c rofi art[s u3 a\upl
OHa npegcraBJrrer co6ofi cepurc c6nvrxennrrx, crpyrrnlrpoBaHHbrx B orHo-

cr,rreJrbHo y3Kyro [onocy pa3pbrBH6D( Hapyuerr]rfi, uacro 3aJIetIeHHbrx aaitrcauu, n
xapaKTepusyercfi pa3Br,rrr,reM MHorocr{creMubD( Tperqr,rH c6pocono-c.uB}rroBoro

xapaKTepa c ne6onrruHM cMeqeHlleM.

Oco6essocrrr pt3Bvrrkrs 3onbr rperquHoBarocru, ceryuefi cxratrirarbre
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crpyKTypbl Op4y6a4cxoro cI{HKJrIrHopI{, rroA KocErM yuroM, cBr,rAereJrbcrByror o
ee r.rry6nuHoM H aBTOHOMHOM XapaKTepe. 3ra 30Ha, Bepo.rrrHo, B BHAe eAr,rHoro
TeKTOHHqeCKOTO nrna Qrarcapyerc, B rropo.qax oynaarueHra, aHaBepxHeM clpyK_
TypHoM 3TDKe Ha coBpeMeHHOM AeHy.(aTIEoHHOM ypoBHe floJryrraeT KOHKpeTHOe
BbIPAXCHHE B BHAC IIOBEIIICHHOfi TOTTUEUTPAIII4H AAE]r. U PA3PEIBOB, O6PASYIOIIIEX
.ruHefi no-shrrrHyryro Qoprrly.

B otnrlque or Mitrlhlx ruua6nccaarHhrx r4HTpy3HBoB, MarMarr.rqecKge rropo-
AhI 3oHbI HHTOHCI'IBHoI rpeuuHoBarocrl{ cJloxeHhr noqrrr rrcKJrroqr{Telrgo gafi-
KEtMr{, peAKo Cr.rJrnaMr.r 4ua6aron w Ana6azonsrx nopsupr,rroB, aH.qe3r.ITOBbrx r.r
Ar{opHroBbrx nopoupuroB, a raKxe nauuposprpoB. rlpeo6naaaror Aafiru rna6a-
3OB I.I AIIAE3I,ITOBbIX NOP@APHTOB MOIIIHOCTbIO COOTBETCTBEHHO 0,5-2,0 V U
3,0-6,0 M c a3r{MyroM npocrrrpanufl.70-100.. B upelelax Aafixonoro rroflca oHr4
HepeAKo cl-ylIulrorc, B orAeJIbHhIe cBHThr, cocrosrrlr4e ns 8-l0IaeK, pa3.qeJleHHbrx
HHTepBa.naMrr BMerrlaroqux [opor n 3_5 u.

lua1azst npeAcrilBJrf,Iot co6ofi MenKo3epHr,rcrhre uopoAbr reMHo-ceporo lr
3eneHoBaro-ceporo IIBera c MHoroqracJreHHrrMr4 rap6ouarnhrMu M[rHAaJrr.rHiMtr
pa3MepoM or Mr,rKpocKo[]rqecKrrx .qo 0,3-0,5 cM, orcpyrnofi HJrr,r Jr11H3gnz4nofi
Soprr,ru; pexe ua6nrc.(arorc, roncafiruue xap6ouarr"r"-rrpo*rnxu. flopo,rlbr peA_
xo 6rrsarcr cBexHMI'I fi o6rrqHo cHJrbHo rap6ouaru3r.rpoBauhr, xJropl,ITr43upoBaHbi
H oKBapIIoBaHbI, I{HorIa 1uorwrnsupoBaHhl. B uenee rr3MeHeuHbx pa3Hocrsx
yraercs pa3rurrr{rE HHrepcepraJrbHyro ruurpo4ua6asoByro crpyKTypy ocHonHofi
MacChI, pIHOr,qa c BKpa[JIeHHHKaMI'I UaIUOKJIa3A H aBtvITA (4raa6a:onUe nOpQu-
purur). Hepegxo na6nrc.uaerc.f, ToHKaJr BKparrneHHocrb flr,rpzra. 3ruu xe BTo_
pr'rqHhrM npeo6pasoBaHHf,M no.rlBeprHyru u Aafixu aHAe3r{roBrx uopQuprrroB,
TecH o ac corlHr.rpyro[IHx c.s c Aua6 azauu u rua6 asoBbMH n Op Q r,rpurauu.

Afrr*t aarr,rnpoQupoB Bcrpeqarorc, peAKo rr [peAcraBneHhr cleccapr HTaN1g^)
o.(rrHlrrzMr,r H KepcaHTHTaMr.r C Cy6rnr,rpornbnt flpocr]rpiurrreM (CB 65_g0o), MOrrI_
Hocrbro or 1,0 Ao 4,0 rrl.

Ha o0lroaaufir4 B3arrMonepeceqeHfifr .uaex ycraHaBfl,rBagrcg o[peAeneHHarr
flocne.4oBareJlbHocrb I{x BHeApeHus, kr orHoc}rreJlsnrul Bo3pacr. Tax, a roro-
sanamrofi qacru r.fsrrrnrgncopr, Ha rlpurBoM cKJroHe p1rq. Baaarrl.rafl6r rafixa aH.{e-
3I'IToBED( nop0r'rpr'rroB c lQyronaAaloulr{Mr{ flpfiMoru.rHefiurruu KonTarcralMr,r orqer-
JrlIBo paccexaet Aua6asoByro lLfrr(y, rrpuqeM B y3ne uepeceqenr.rrr Merurer cBoe [po-
crI'IpaHI{e c CB 75' Ha Iu[porHoe. Anarrornwras RaprfiHaHa6-rnoAanacb HaMr,r r{ Ha
npaaoM cKJroHe BepxoBbeB pyr. {xaaxoxaLr, y [oAHoxrs r.refirax, B To }Ke Bpe_
MJr B CeBepo-Bocrormofa ,]Elcrtt r.fefilar MexAy po4r}lKoM caprrve[me u prrbeM
ft'rp4arunapbr orMeqaercx o6paruoe B3areroorrrouleHlre AaeK groro cocraBa.

rlpare4egxhre upr{Meprr cBruerenbcrByror o HeoAHoKparHocru flpoqeccoB
aafi roo6pasoBaHrr.fl B [peAenzx 3orrhr prHTencranuofi TperquHoBarocrg flopoA.

Hau6olruree pa3BI,ITLIe onzchrBaeuax cy6urlrporHtur 3oHa cryrqeglryr AaeK
[oJrfraeT K BocToKy or rtnoqa,qu Harrrux HccneAoBaguit y., cyls 11o 14Mero11111Mcs
IqpyllHoMacrura6Hsru reoJroprqecKr.{M KapraM (3.Ba6aen, I.Arr.rea, lll.f agx<uen,
@.Mycrar[aen u .4p.), B groM xe HarIpaB fleutlvt rrepeceraer rrHTpy3r,rBg6re nopoABr
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Merpu-OpAy6a.qcroro 6arolllra, Ho He o6napyxunaer 3aKoHor,,repuoft cBfr3vt c

sltt"t. B 3aIIaAHoM xe HanpaBilenuu BBHAy pe3Koro coKpaII(eHruI Konur{ecTBa Aa-

eK, BepogTHo, 3aTyxaeT.

flo.qo6nue 3oHbr rroBbnueunofi TperqrrHoBaroctu 6rr.nr-r H3BecrHbI lE s APY-

rux peruIoHax 6rrsrero Coro:a CCP. Tar, E.A.Pa4xesvq kl Ap. (1956) Ha npl4Me-

pe r,BfieHI,Is 3a6afixa-nrs u lOxnoro flpuuopb.s rpmtrnll K BhIBoAy o ToM, rrTo

cyqecrByer oco6a.f, Kareroprur pa3pbrBHhrx HapylxeHufi - 3oHhI Lr floflca noBbl-

IIreHHofi r'per[HHoBarocr]I, I,IMeroIrIHe 3HaqrITeJIbHoe fiporrxeHlIe c o6pa:oaanu-

eM 3aKoHoMepHbrx r,r AoBonbHo npaBllnbHbrx cllcreM. Oco6oe 3HatIeHlIe oHI'I flpl'I-

o6pemror Ha nocTopoteHrrbrx sTarlax 4e$opuaUufi u xoHrponupyloT caMble Mo-

noAbre MecTopoxAeHLIf py.uHrx o6lacrefi .

frulglqxaop4-fefiAarcKas 3oua [oBbIIIreHHoft TpeluaHoBarocr]I cLIrpaJIa oc-

HoBrryro pyAororrrponr4pyroqfo porlb B noKiIlI,BaIIHI4 MeAHo-nopSupoaoro opy-

AeHeHu, (fefigarcxoe MecTopoxAenze). Ilpuueu oTa 3oHa pyAoHocHa He Ha BceM

cBOeM [poTflXeH]Iyr, A r'tlztrub B ]3.rle [epeCerIeHI,Is c noflepeunOfi cy6lrlepx4uo-

nalrnofi soHofi pa3pbrBr{brx napyurenufi. lluenso B sroM y3ne cocpe.uororreHa

ocHoBHa, Macca TIHTeHoHBHO rHApoTepMaJIbHo-rI3MeHeHHED( kt tILIpr4Tkl3HpOBaH-

Hbrx nopoA c [po.(yKT]IBHbrM Opy.(eHeH]IeM.

Pasprmnrte HapyltreH[s pacqIIeHrIoT pyAoIIocHyIo 1rnorrlaAb Ha pfrL oTHo-

clareJr6Ho He6onb[rux rlo pa3MepaN{ TeKToH[qecKI,Ix 6loron, paccetleHHbrx, B

cBoro orrepeAb, MHoroqucJreHHofi cepueli 6onee MenKHx rpeIlI{H pa3nuqHoro

npocTlrpaHE.s, cofiprxeHHbrx c KpyIIHbIMI4 pa3pbIBaMI'I.

Me-ruyO TpeuIlIHOBaTOcTb B UenOM MOxHo pa3AeffITb Ha Ase ocHOBHbIe

rpyflrrhr: rSpyroflaAalory{e c yrnaMI,I naAeIFIuA oT 60o Ao BepTI,IKanEHoro }I fionoro

ilararcrtrHe - or norrrr.r roplr3oHTillrbHoro Ao 15-20". BonrumnctBo rpeluuu c6po-

coBoro, pexe cABr{roBoro xaparoepa. flporxxeuuocrb KpyroIIaAarouIITx rpelqlaH

role6netcs oT HecKoJIbKI4x AecfiTKoB .{o [epBbD( coTeH MeTpoB. AunruryAa cue-

11IeHH-s B oceBofi rIacTI,I3oH pzt3pblBoB AocTl{raer 5-6 u, a B conpfxeHHbD( c HrIMH

TperulrHzrx He rrpeBblrrlaer 0,5 u.
BugepxanHrur [psMoiranefinocrb rpeulrrn rtpz HanHqI{H Iurprlxon IE 6o-

po3.rl cxonbxeuufi cBaAereJrbcrByer o6 ux cKoJIoBoM xaparTepe, a He3HaqIrreJIb-

Hoe pa3Br,rrlre ilrr4HKra rpeHrrrr r,rnn Boo6ue ee orcyrcrBl,Ie - o He3uaqrtelsnoft
aMrrnrrryAe lrepeMelqeHllf, .

floloronaAaroupre rperquHbr Har.r6onee pEBBHTrI B [nacrlIErHbrx ToHKorIe-

pecntMBztrorrlHxcfl rraqKax ilecqaHEKOB, aptHIfiIvITOB I.I aJIeBpOnI{TOB: KOHilIOMe-

parbr xe 6olee ycrofirrrlBbr K o6pa3oBaHulo rpeIqHH troAo6Horo rl,Iua. Mounocrs
noJrororraAiuou[x rperqr,rH He flpeBbrrxaet 1,0 M, flporgxeHHocrb.uocrl{raer rrep-

Bhrx AecsrKoB MerpoB. llepeueqeHut tro Hr,rM BecbMa Ire3HarrI,ITeJIbHEI, qacro oHI,I

soo6ue orcyrcrBylor.
Onncannas cucreMa rperur.rH BErAepxrlBaercs na sceft flnolqaA]r Mecropo-

x,[eH]rr, Ho MecraMfi cryllaerc, B IIrroKBepKoByIo csrb, HecyI[Fo rlpoxunKoBoe

opyAerreHl{e. MoquocTb pyAoHocHbD( Tpelqun - 1-3 M, ilpoTsxeuHocTb o6rrquo
He [peBbrruaer 50-60 crvr. B Br(Ay pe3Koro c6mrxenue u repenJlereHurl TperqrIH
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Ha raKI'Ix fracTKux o6pa3oBanacb y3nbl IaHTeHcHBHoro Apo6neuvrg, c KorophrMg
COBIAIAIOT KOHTYPH PYAHOIX MIAHEPAJIU3AIryII4. O.UTAXO qETKLIX |PAHHII OPYIEHC-
nbrx r{acrKoB [poBecr]I HeBO3MOXHO L13-ga 6HT)HCT,IBHOTO pa3BrTt4fi. He ToJIEKO
IlpoxrrnKoBoro, Ho L BKpanneHHoro opyAeHeHl{s, paclpocrpaHrrouleroc.s 3a
npelenEr KoHrIeHTpr{poBaHHbrx pyA.

Taxuna o6pasoiu, BeAyITIHM uopSoreuerl4qecKr.rM T[rrroM flBrgercs. npoxun-
KoBo-BKpa[reHHoe opyAeHeH]Ie. Cpeau rpoAyKTI{BHhrx M}rHepaJroB flBHo npeo6-
naAaer xarbKonr{pr4T; floArII.rHeHHUUr ponb [pr.rHaAnexr{M csa.nepury h tare:rury.
flpuuena KBapueBo-xnurb*as, xiulLxofl[pur-cQa-nepuT-raJreHr,rronaa (uorsMeraJr-
mlvecrax) MHHepaJrr,r3auus 60ree xapaKTepHa Ails, nepaoepur.r Mecropox.[eilytr,)
Ho HaxoAHTc.rI B reurofi flpocrpancrBeHHo-Bpeueuuofr regerr,rqecKofi cnqsu c
Me.qHo-Mona6AenosrM opyAeHeHHeM r{ frBilfl,ercfr npoAyKToM 6OAee no3rHr,rx
cr?E.LrYt erl{Horo py4oo6pasyrouero rlpoqecca. Moru6Aeur.rr Brr3y€urbHo pa3nr.r-
qaerc'fl peAKo I'I, BepoflTHo' Haxo.{HTc, B ToHKo paccesHHoM r,r Ar,rclepcHoM co-
croflHuu. flo .uanurru reoJroropa3BeAorrHbrx pa60r coAepxaHHe MeAr.r a uorua6_
AeHa B o6orarrlesubrx rracrKtx cocraBJrrer coorBercrBeHHo 0,2-2,7yo a 0,001-
0,04Yo, eALIHHtIHo - 5%ruO,soh.

Ha6nroaaeMoe B [peAeJlax fefirarcxoro MecropoxAeHras [pocrpaHcrBeH-
Hoe coBMeIueHHe rI{AporepMtuIEHrD( usueuenrafi H pyl c r,rHTpy3r{BHbrMr,r nopo-
AaMII Al'Iopur-nop0upl'IToBoro cocraBa npI{BoAr{T MHorr.rx }rccJreAoBarelefi r< ue-
BEPHbIM, HA HAIIT B3ruIff,q, IPEACTABNCHI,I'M O6 UX COrtP'lrEHHOCTI,r U NO BPCMCHI{
o6pasonannx.

Mex4y reM, .qerzIJIbHhIe r{ccJreAoBaHI,L noKzBhrBiuor, qro 3.uecb n csepy
eosAefictsfis [poueccoB MeracoMaro3a ]r pyAoo6pa:onauu, r1ofla,uarcT He roJrbKo
IrHTpy3nBHhre fioporbr, uo.qaftxz lua'azos pr aHAe3HTOnrX nopsruprrroB, cocraB_
n-f,IouEx rnannsrfi ono3HaBarelrnufi sJIeMeHT fruunAxropr-fefi.qarcxoft gonrr
r{HTerrc}rBHofi rpequHoBarocr}r flopoA. floc;reAs.ss ,BJUrerc, cruo:nofr KaK rro
orHoIrIeH[Io K MaJIbM runa6uccanbHblM [IHTpy3r{BaM, TaK }I f,arrKg114sKofi rs-
Tpy3r{Bno-Kyuolrnofi crpyKType B rIeJroM, KoHTponupFor[eE ux palMerqeHr{e.

B ronrpernofi loxal u3arlptu opyreHeHr,rs fl epBocrerreHHzur pon' rrp,rrag-
Jrexar y3Jry [epeceqeH[r, arofi cy6rurEporrofi m.tuefiuofi crpyr(rypH H CO[prxeH_
nofi c uefi cy6naeptrliLto*anb*ofi sourr pa3phrBubrx Hapymerrnfi noAqr.rireHHoro
3HaqeHr.rrr. lluenno B STOM y3ne cocpe.4oToqeua ocHoBHarr Macca HHTeHCTzBHO
TH,UPOTEPMANbHO-I,I3MEHEHHbD( III4PI{TI{3I{POBAHHbIX IIOPOA C ME.{HO-MOIIA6AEHO-
BhrM opyAeHeHr4eM. frAporepuzurbrrbre uonooopasoBaHH' s Aafirax [pe,qcraBne_
HbI KBAPIIEM, CCPHIII,ITOTTI, TAP6OUATOM II XJIOPI,ITOM; MAKPOCKOII,IqCCKI,I qACTO 3A-
MerHa ToHKtuI BKpanireHHocrb [HpI{Ta, I{HorAa AoBoJIbHo HHTeHcrIBHarr.

Tecsas [pocrpaHcrBeH,afi accoquarl,.f, fefiAarcroro Mecropox.rleHr{rr crafixauu ocHoBHoro II cpeAHero cocrzrBa cBr.rAerenbcrByer o 6rrzsocrr,r rryrefi
BHe.4peHr{f ns r.iry6r,rnnhrx Hcror[rrrKoB MarMbr r{ pyAoHoclrbD( pacrBopoB, T.e. ocyrqecrBoBaHr{r.r MexAy H}rMH napareuerr{qecxofi cBfl3t.

cneqrarrruoe a3yrre,ae oKonopyr'Ex MeracoMarrrroB He [poBoAr,IJrocB.orcyrcrnyroT o,r'r u n pa6orax upearrryrqr{x HccJreAosarerefi. Ho u non;rqeHH're
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HUlMr.r AaHHbre [o3BoJrrroT HaMeTilTb Jrr4rrrE o6rqylo cxeMy llpolleccoB MeTacoMa-

To3a, ycranoBlrrb ocHoBHbre Mr.ruepaJrbHbre rr{nbl (Qaqru) MEracoMarI,IToB u 30-

HaJrbHocrb B lrx pa3MerrIeHHH. flrpo opeona MeracoMarurlecKrlx rlguenenufi
rrpeAcTaBnenO gonoft HHTeHclIBHofi 6uOrutu3al\rz^Lt H oKBapIIeBaHaf, IIOpOA, CO-

uprNenuoft c naz6oree opyAeHenblMll flacrKaI\dH.
IIo4 rrlraxpocKonoM KBaprI flpeAcraBneH LI3oMerp[IqHhIM]I, TecHo colrpnKa-

carorlr,rMucfl Apyr c ApyroM sepHaMfi; r4x coareTaHlle co3AaeT Mo3aHqHyIO U CI{To-

BprAHyro crpyKTypy. Buorprr na6nroAaetcs B BH.ue MHorouucreHubD( MerKux qe-

IIryeK 6ypo-aenenoBaroro IIBera, qacro o6pasyroul4x arperarHhle cKoIUIeHHrI.

llnorAa 3aMeTHhI MeJIKHe BbI.UeneHHs aHAaIry3I,ITa HenpaBu:uroft Qopurt, uo n
nau6olee Kpy[HbD( r{HAr{Br{Azx c [pI,I3Marr{qecKr.IMH oqepralrl{flMIa. B arofi acco-

ugarl[]r HepeAKo fipilcyrcrByer KaJrr.reBhrft noresofi [Inar. IIo uepe y,IIaIIeHHf, or
opyAenenofi nroulaAu rnapu-6uorr{ToBbre MeracoMaruTbt cMeHslorc.f, KBapq-

cepuIIHT-MyCKOB[rTOBbrMI.I, qacTo c IrupI'IroM.

Bueulrss 3ona opeona nrAporepMaJlbHbrx uglreneruEft xapalcepu3yercf,

lrHTeHcr{BHbrM pa3B}rrueu xap6onaru3au:au, oKBapueBantts, xJIopHTI,I3auvil4 vt ttpt-

PIITI,BAIIHH, MECTAMH 3IIHAOTI{3AUHPI.

B sa1rroqenae neo6xoAlrMo orMerr.rrb, .rro ecnu reororuqecras o6cranos-
ra QoprtnupoBalvrs. opyAeHeHlrr pa3nr.IarHrx (fopuauufi n upe4enax paccMorpeH-

HhD( zu(TEBlI3I.IpoBaHIIbD( cTpyrTyp n o6qerrl MoxeT cquTaTbc, nrucueuuofi, to
colrocraBJleHue llx no M]IHepanoruqecxr{M I,r reoxI,IMHqecKI,rM oco6enuocr{M 3a-

rpygneHo ns-za cila6ofi usyreunocrrr BelqecrBeHroro cocraBa pyA. I'Iuerolqlrec,

AaHlrbre o6rrqno orpaur.rrruBarorcs ilepequcneurleM ocHoBHbD( pyIHErx MI,IHepa-

JroB, JrerKo pa3nprqaeMlrx Bu3yaJrruo. feoxuMl,Ifl pyA rtoqrl4 He ]r3freHa. Bocuol-
HrrTb 3Tor npo6en cMoryr cneIIHaJILHbIe rrccneAoBauLrg..
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< Heunmepecubtx o froe wnoe Hem... n

JI.H.Os.rHHHuxon (1988)

POJIb PA3JIOMHO-EJIOKOBOTT TEKTOHIIKTI B TTPOIIECCAX
o cA,[xoHAK orLlEFNIfl ,, MAIMATr,r3MA II O OPMHPOBAHI,Ifl

CTPYKTIIP OPAYEAACKOfr CKIAAIIATOfr 3OHbI
(HAXqbrBArrcKA.fl AP, A3EPBArzlpKAr{)

flx.A.AragarrreBrl M.M.Maueqonr2 (D.A.Kepnuronl

' Llncmumym ze onozuu HAH Asep1aildxaua
Az 1143, Earcy, npocn. f.,[ucaauda, 29A

2 HHLI uuuepcubHozo cwpbn
Muuucmepcmea ?Konozuu u npupoduaa pecypcoe

A21073, Barcy, yt. E.Azaeea, l0lA

AsaAa.rrnen Ax.A" IYIa[reAos MM, Kepunron (D. A. Pom paeroruno-GrrorcoBofi Tercroxn-
ror B rrpoqeccax ocagroHarorureHrrq, MarMarH3Ma n QopvruponaHns crpyr(ryp Opry6aacrofi
crcflagqaroft muu (Ilax.ruBaHcrcas AP, Arep6a[pen). O6ouronuraerc, BbrBoA o roM, uro K pzrc-

cMorpeHlrro Bo[poca o reoJro[FrecKoM pa3Brrmu Opry6aacxoro nporu6a He cJre.[yer no.u(oAl{rb c
noglu.uflX (rqaccuqecKofi>l reocrrmmmamuoft cxeMrr, floJlal.zur, rITo onpeAereHHbrM nocJleAoBareJrb-

HLIM CTAAIfl\,T TCKTOHO-MATMATI,IqCCKOTO I[{I(JIA COOTBETCIBYIOT ONPEAEICHHEIE MATMATIqCCKHE

Qoprraarm. Ygranonneno, qro Ba)r(Hofi saxououepHocrbro ,B}{I,lttclo BeprrII€IIbHLIe nepeMeEeHuf,

crpyKryp o6paunerur nporu6a - Bo3IErMaHH, 3arreayp:FftoBarurrcKoro Maccr.rBa H rrorpyxeHilf,
Har<.rmaHcxofi nanoxerurofi srraAracr. IloasepKnym BaKHiur poJlb KpaeBlrx rrry6ruurx paruloMoB,

pa3rparusruarctrflD( ]rfl crpyrcr]rpu aeunofi Koprr, B reKroHfirrecxl'D( Lr MamraruqecruD( rlpoqeccal(
flep[o.[ peKoro rBMeHeHr{, TeKroHr{rrecxoro [JraHa perrroHa B oJruroueHe H ycuneHr.re Maruarurre-

crofi alcnmnocrz ltonoxl{Jtr{ HaqaJIo nosHltrermoft TelcroHo-MaruarNsecxoE arr[IBIBar[M.

Azadaliyev J.A., Mamedov M.M., Kerimov F.A. fne role of the fault-block tectonics
in sedimentation, magmatism and formation of the Ordubad folded zone (Nakhchyvan AR,
Azerbaijan). It is subsantiated a conclusion that the problem of the Ordubad trough's geological
evolution should not be considered from the "classical" geoslm.clinal scheme position, supposing
that the certain magmatic formations corresponds to the certain sequential stages of tectonic-
masmatic cycle. .4.s it was established an important phenomenon there had been vertical displace-
ments of ttre tough's framing structures - the Zargeax-Nuvady massifs uptift and Nakhchyvan
superimposed basin's setting. The marginal deep frults separating these Earth's crust structures
took an important place in tectonic and magmatic processes. Sharp change of the region's tectonic
plan during Oligocene and intensification of magrnatic activity caused the beginning of increased

lsslsnis-masnoatic activation.

Azadeliyev C.O., Memmodov M.M., Karimov F.O. Ordubad qngqhq mnasnda
gtikiintiitoplanmg maqmatizr ro strulduralann fomalagma proseslarinda yanlma-blokteldonika-
snrn lsftl Moqalede bele bir fikt iroli siirtiliir ki, tektonik-maqmatik siklin miieyyan ardrcrl inki-
gaf morhelesine miieyyon maqmatik forrnasiyanrn uy[un geldiyini ehtimal etsek, onda h6kman
Ordubad gdkekliyinin geoloji inkigafina dair masoleyo <<klassik> geosinklinal sxem mOvqeyindan
yanagrlrnahdr. Miieyyen olunmu$ur ki, en vacib qanunauyfunluq g6kokliyin stnrktur hagiyasi-
nin vertikal yerdeyigmesi - Zargantr-Niivedi massivinin qalxmasrndan ve Naxgtvan iistogohno
gumrunun eyitnesindan ibaretdir. Tektonik va maqmatik proseslerde Yer qabr$rnrn bu stnrktura'
lanmn serhedlerini miiayyan eden kenar derinlik yanhmalanmn vacib rolu vurfulanr. Oliqosen'
de regionun tektonik planrnrn kaskin deyigilrnesi ve maqmatik fealla5mamn gtclanmasi prosesla-

ri y[ksek tellonik-maqmatik aktivlogmonin baqlan[rcrm qoymugdur.
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Ha'nluas c pa6ot A.B. llefise (1945), BuDKHoe 3HaqeHHe 6roronofi re6ro-
HI{KH B pa3BHTLtIz seMHofi KopEI Heo.{HoKparHo o6cyx4aaocb B reolorr.rqecrofi
nr,rreparype. flo ero [peAcraBJreHlrrM, 3eMHa' KOpa COCTOI4-: H3 MHOXecrBa prB-
rEr{Hhrx no cocTaBy, QOpue, BeJrHqHHe [r noABaxuocru 6loroB, co Bcex cropoH
olpaHHrreHHbrx TeKToHlrrIecKI,rMrr noBepxHocT flMU _ pa3noMulMl,r.

B qelou, pa3$eul npeAcraBJleHafl o 6roxosoNr crpoeur.rrr seN,rHofi KopEr,
B.B.Eenoycor (1958) BMecre c reM orMeruJr, rrro BepruKiurbubre rrepeMerueHn,
6rorosoro xapalffepa Bcer.ua Ha6nrorarcTc.rr B TecHoM r.r 3aKoHoMepHoM coqera-
Hl4kl c (fiJIaBHbIMI,I> xole6arerlbHElMla ABrIxeHI,IrMu, o6oco6uBllrrlMrlc.g B Bepx-
HI4x sacrrx seN{Hofi KopBI B BHAe cKraAvarErx $oprvr. B.E.Xaan (1958) BT-rABriHyrr
rl{nore3y o urt6oso-nonHosoft crpyKType sel{Hoft Kopbr, .f,nrsro1r1efic5r cJreA-
crBI'IeM paBHolrpaBHoro B3tMMo.4eficrnfis BoJIHoBbrx (crla4varrx) u pasprrnnrrx
aeSoprvraqufi. B .qanureftrneu 3HaqLITeJrbHbre ycnexu B r.r3freuuz rny6rHHoro
crpoeHr.rg 3eunu npr.rBeJrri K [peAcraBnegr4rM o 6olee no,qrrHHeHHoM xapaKTepe
nJIlIKarlIBHrx IeQopnaaqnfi no cpaBHeHr4ro co crpyKTypanan 6noxoso-rnrr6osoro
X APAKTEP4 O6YCIOUEHHbIMI,I BEPTHKEIIIbHbIMH ABHXE HHfl MT,I SC[dHOfi KOPLI.

3.In.llluxarz'eittu (1964), a]flarr]a3ktpyfl. porrb parnoMoB r.r crpyKTyp rJry-
6oxoro 3zIJIoxeHI,L B MeraJIJIoreHIrr4 cKJla,{qarbD( 3oH, flpurfleJr K 3a1JrrorreHr,rro o
ToM, rITo s o6racra cKna.qrrarhD( coopyxenr-rfi Kamata Ha pa3Hbrx 3Ta[ax ero
pa3BHTHfr I{OKJIIoSPITeJIrHtuI porrb npr4HaAnexana msr6osofi H cKra4qaro-rJrbr-
6osofi crpyKTypaM. IIpu 3ToM BoI(Hoe 3HaqeHue B pa3Br.rrulr reKToHr.rqecKux 3oH
Kasra3cxoft crcaaA.rarofi o6racru flprrHaAnexano rrry6nHHbrM pa3JroMaM, Koro-
pble eIIIe Ha HarIanLHhD( gTaIItIx 3aJrOXeHr4r reocr,rHKJrHHirJrr,r [peAoflpe.{enr{jrH
ilasrc}Jeiruufi xo.q ee pa3BLrrtrs,, MarMaTrI3Ma r.r MeraJrJroreHprr4. Passurge xe Op-
4y6a4cxoro reocLtHKJIHHtuIbHoro uporu6a upoucxo,qlnJro Ha KoHcoJrr,rrHpoBaHHoM

Oynaartlenre n ysxofi 3oHe rlorpyxenu-s o6uero ceBepo-3anaAHoro flpocrr.rpaHr,rr.
3ra soHa 6t:rl'a orpaHntleua c ceBepo-BocroKa KoHTr.rHeHTzurbHErM noAHf,THeM,
IrpeAcraBJUIIoIqI4M BbIcryII I4paHo-Anatom,rfi cxoft naar([opMbr r{ }r3BecrHbrM 11oA
Ha3BaHI'IeM 3anresyp-HloBa.U{HcKoro Macc}rBa, a c roro-3anaAa - o6nacrrro rep-
qxncxofi cKra,+Iarocrut, cry>Kt4BltrlrMx nocraBrquKalru 6onrruoro KoJrr{qecTBa
Teppfi reHHoro MaTepr,raJra.

Alrnuficrr'Ifi reocuHx-lurna-ururrft nporur6 orAenflncfl or 3oH panHeft KoHco-
nn4arluu KpaeBbMI'r IlporonEHblMri rrrBttMr{. Cenepo-nocro.nlhrfi [roB, H3BecrHrrfi
no.{ HiBBaHUeU AHr,r-OpAy6aacxoro rrry6znHoro pa3noMa, [peAcraBrser co6oft
orpe3oK Cep}.Iu perHoHzurbnrx rrry6uHHbD( pa3JroMoB, flpoxoAflrqr,rx Ha rpaHr4rle c
3aHresyp-HIoBaAI4HcKTIM MaccuBol,t. Ioro-ganaAHhrM orpaHr.rqeuueM reoc[H1Jrr,r-
HzulbHoro nporu6a cJryxl{n Hax.rBmaHcxnft rrry6unnrui pasJroM, npoxo4f;rrlurt na
lpaHHue pa3HopoAHbD( crpyr(Typ B ceBepo-3zrla,4HoM HanpaBJreHuu. S.ru KpaeBhre
rnyounHrre piBnoMbr n o6qerrt coorBercrByror ocuoBHbrla crpyKTypHLM rrJraHaM
3oHbI iurbrrraftcrofi cKnaArlarocrlr.

Tarzu o6pasou, rrry6r.rHurnrlr pa3noMtlMr,r, cor.lracHo A.B.rIefiBe, Mbr HiBEr-
BaeM KpynHble, reoJIOr[IIeCKH qeTKo BhIpCIKeHHEIe .qnHTenLHO pa3Br4Bar6[ILregfl
HapyrrreHrrE, olpaHr.rqEBaorqEe [oABHxHEre 6lorr seN{Hofi Kopbr. Ona crrrpaau

129



Baxrryro ponb B [pocTpaHcrBeHHoM pa3MeIqeHI{H fi pasBWTil}I crpyKTypHo-

Qoprr,rauuoHrrbD( II MeraJlnoreuurlecKllx 3oH paccMarpusaelvlofi o6tacru.
Cne.uyer o6parnrr BHr4Murnr,re erue Ha o4ry rrx oco6euHoc'm, a HMeHHo:. cra-

6urrsnocrb flpocrparrcrBenuoro flonoxeHr.Irr ArrI,ITeJrbHo pa3Bl{Balouu{xcr rrry6ummx
pa3JroMoB. Tar, uapyrue]fliLtg., KoHTpoJrr.rpoB€rBrrrr{e tfoprrruponaHHe 3oHbI feoc}IHKJIH-

HrrrrbHoro ocaffioHaKoIrJIeHLIf, I,I MarMarrl3Ma B Opry6aacxou nporu6e no rpaftrefi
Mepe c HarraJra BepxHero Menq u HapyrxeHr,rr, o6ycronuBlrlue coBpeMeHHrfr rerro-
ntl.recKfifi o6rmx paccMarpuBaerraoft Teppr{Toputr, rro cylqecrBy, [pu]potrerrbl K oA-

HHM I,I TeM rre reICroHlFIecKEM II,IHI,LrM. 3ro uognoJlrer cql{Tarb, rmo orMeqeHHrre

rrry6rauurre pa3noMhr ApeBHero 3aJroxeHr,rfl r.r [peAcraBIUIro'T co6ofi rrry6oxre pacKo-

lu geunofi Kopbr, pa3AeJurrouge ee Ha Kpym{bre 6roxosHe crpylcrypbl c pasrnrurotl

HarrpzlBJleHHocrrlo BeprI,IKuuIbHhD( nepeMeqesufi .

Comacso cyrqecrByroulr.rM cxeMaM, Becb reKTolro-MarMarllqecxufi qaxn
pa3BuTrrs Opgy6aacrcoro reocnHKJruHaJrbHoro ilporz6a pacuneHrercfl Ha ABa
grana: co6crBeHHo reocnHKJrnualurrrfi E oporeHHrrfr. Cpe4ra co6cteeHuo reo-
cr.rHKJrHHaJIBHbrx lfoprrtaqrfi BblAenflIorc, ocaAoqHo-ByJIKaHoteHHuL (ropa), tep-
pr{reHHo-Kap6ouatrar (nos4rufi rr,rer) u tfmauroz.uuas ocagoqHo-BynKauorenuzul
(eoqeu) (popllaquu. Ilepaax coorBercrBysr paHHereocruKJlllnalsuofi, a .[Be ro-
cneAHr,Ie - Iro3AHereocI,IHKJILIHaJIrHofi craAu-sM pa3BLITI,L nporu6a.

Oporennrrfi gran raxxe floApa3.ueJlrercfl Ha ABe cr4AI{I'I - paHHIoIo (onn-

rorleH-Mr,roqeu) n rro3AHrolo (nmloueu-aHTponoreH). Pannrr craplue, xapaKTepn-

3yerc, (popuuponaHueM cne4yroqux (foprraaqrfi: BynKaHoreHno-o6norrao.nrofi

aH.ue3r.rroBoft (pauHnfi u cpegnrfi ornrroqen), rpanurorAuofi (panuufi-uosAHl'Ifi

oruroqen) lr MoJlaccosofi ruIncocoJleHocHofi (noa,qnufi omroqen - nauoqeH).

C noslueoporenHoft cra4nefi cBq3brBaerc, BynKaHu3M ueHTpiIJrEHoro rLI[a aHAe-

3HToBoro cocraBa (panuufi unraoqen) u rIeHTpanEHo-TpeIqHHHoro rnrra aH.qe3HT-

TpaxllaHAe3r,rroBoro Ia arlAe3uT-6asalrronoro cocraBoB, KoHTpo.unpoaanruuficr

rrry6unurnrrr,r ptlrnoMaMrr.

Oruraro fl onbrrKa cBecr[I pasuoo6pasHble reKToHo-MarMarLIqecKI{e fl posB-

JIeH[Ifl K pa3BflTllrc JIOKaJIbHOIO B reOJIOr[qeCKOM BbIpOKeHI{I{ reOCI'IHKJIHHaJIbHo-

ro flporlecca He HixoAHT rro.qrBepx.[err{Jr. Auanus [IMeIoIrIHxcs reoJlorflqecKl{x

AaHHbrx cTaBlIT 3aAarry r4Horo npeAcTaBneHlil Ha[pzlBJIeHHOcTH reoJlorFlecKoro
p13gfiflns. paccMarplrnaeuofi Teppprropr{rr, He yK;lalhrBaroqerocfl B paMKu lpaAlr-

rIlroHHbD( rrpe.{craBnesufit. Kax 6yler Brr,qno rd3 HIdxe}I3JIoxeHHoro, 3ilJloxeH}re

Op4y6a4cxofi reocranxlvtmaJfir n Aalrseftuee ee pa3BIrrIIe cBJUIrorc, JIr{IIIr 3IrH-

3oAoM n cnoxnoft Kaprr,IHe rexToHlrqecxux II MarMarlrtlecKl,Ix [poqeccoB, 3ar-

poHyBrtrEx He TOJTbKO 3OHy reoclrHKJrHHaJIbHOrO lloIpyxeHllg, Ho I{ cofipeAeJlb-

HbIe CTpyKTypu panuefi KOHCOJIIIAaUI,III, paBHOqeHHbIe IIO nnolqaAl4 cBOeIo pac-

rrpogrpauenal. B cBr3]t c 3THM o6parqaet BHpIMaIIfie tot Qalcr, 'rro M.A.@a-

BopcKrur u Z.H.Toucon (1969) noo6rue xapaKrepl,I3ylor reocvlnxnrsa-rrrnrrfi

ilpOqeCC xar .IactHrtri Cnyrafi TeKTOHO-MarMaT[qecrofi axulnUoCrn.

klJdrwtn cJroBaMr,r, flpu paccMorpeH]rr{ Boflpoca o reoJlorHqecKoM pa3Bu'rutu

Op.Uy6aAcxoft noAnuxnofi soHrr He cneAyer fioJlzlrarb, rrro o[pe.UeJreH]rblM IIo-
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cneAoBareJlbHbM craAr{rlM TeKTOTTO-MarMarr[rrecKoro q]rrgra crporo coorBer-
crByror orrpe.qeneHHLre MarMarr{qecKr{e $opruaqr.ru. Tarcyro cxeMy MoxHo IIpu_
MeHrrrL JtrrIIIB AJUI BecbMa KpyrIHbD( o6lactefi seMnofi Koprr, Ho rre Na a12;14ga
pa3Bn'fl4s. KoHrlperHBD( TeKToHr.rqecKrrx crpyrcryp, xaroBofi sufi.setca opqy6aA-
cxr'rfi nporz6.'Eqe lo.A.Enma6un (1961) roFrepKrBzur, qro rpeAcrilBJregr,rrr o
TCICTOEO-MATMATI{qECKOM IIHKJIE OTHOC.f,TC' I,IMEEIIO K rEOCI{HKJIITIIIIJIEHO-CKJIA,U-
qarbrM cucreMaM (norcanr) KaK K qeMy-To rIeJIoMy, a He K OTAeJrbH6rM Upora6au
(uacrurna reocr,rH rsurxanxvr).

Ftrar'r npe4cras.nrerc.r, tITo I{cropfiro prriBmrlr,t rarr.rx noKarrbHED( crpyrcryp
cne.ryer pas6nparr, I{cxo.4t rs Qarcrnvecxofi [prryporrentocrr,r reKroHr{qecKrD( r{
MarMarI+IecKI'rx [poqeccoB K 3oHaM rrry6mmrx pa]IoMoB, olparmurBaroryx pa3-
HoBo3pacrHbre H panHogaupaBJreurrrre 6lorcl seMgofi KopEr... luQQepeuuualrbHarr
IIo.BI'DKIrocrb rrocne4rrD( o6yclonuaa npbmterrae sr[Qysnanoro MarMarr{3M4
BHOC&erO CyqecTBeHIrhIe KOppeIClrBbr B [poqecc oca.ryoHaKorrJreHr.rf B IIpeAeJra(
o[yrqeHHoro 6lo14 r{rrpFr,rBHoro MarMar[r3M4 a TaroKe crurarqarocrE.

Anaruazpyr oco6ennocrll ptBMeq emvrs, fi fiauzarrurufi cocraB aKKyr\fyJrfl-
TTTBHBD( oca'4KoB n Opay6aacrofi soue reocrlHKJrr,firarrrHoro norpyxenut, MoxHo
pecrilBplrpoBarb orAeJrBHbIe gTztrrBr reKToEFrecKr,Ix ABI,IXerunfi ulocJreAoBareJrb-
HOCTB [rX flpof,BJreHnfi.

' llcxoAtrrnr gBeHoM, Ira ocHoBe Koroporo MhI tronblTaeMcr Bc{p6mb gr14 3a-
KOITOMepHOCTI'I, CrDDKar [peAcraBneHr[, o piBHoHarIpaBJIeHHbD( BQpTITKEUTEH6D(
lepeMelqeHlrrD( cMexHED( TeKToHHqecKr,rx 6noron paccMarpl{BrrcMoro ropHo-
cKrAAqaroro coopyxenug. PuruI{Ka Beprl,rKrrJrbHbD( 4nnxeuufi srrx 6loxon,
oco6exno xecTKlrx BEIcryrIoB 6arirarscrofl u repquncxofi KoucoJtrrAarlrrr{, 11pe-
,qo[peAeJIIrJIa He roJIbKo ycJroBH, reocr.rHKJtrrHiur6Horo oc4AKOHar(ouIeHIrrI, Ho r{
Pa3BI{Tr{e [ocJleAyroqux rermoHlrqecKlrx crPyKTyp. Tpyroao Aorrycrrrrb, rrro co-
[peAeJIBIrbIe crpyKTyprt o6parrueulrfl 3a Becb AJrr{TeJrBnrdi uepno4 pa3Blrrti, pac-
cMarpr{BtreMoft o6lacru ocraBuLJr}rcb [accr{BHbrMn r{ He [oABepranucb reKrour{-
qecKuM nosgeficreu.nu B rrporllBoBec aKTnBHofi crpyroype reocurKJrrrn4;rbgoro
rorpyxeHflr.

Bru,4y lreAocrarormofi usyrernocTrr rrcrop[u reoxomqecKoro paSwffas
Apascxofi TercroHlrlecroff sorbl, ctropuocrr{ BpeMeHr,r 3aJroxeur{, reocr,rHKJrr{Ha-
Jrrr, BE)TpeHHero crpoeHrr.rr, Bo3pacr4 ([aqna-nrxrx oco6ersosTefi z 4pynrx ao_
trpocoB MarMarEqecKID( I{ oc4AoEIHED( rfoprvraqufi [rrrepqperiulrrf, xapzucrepa r
pexEMa BeprEKarIbHED( trepeMeqenufi B Aocrarormofi creneufi ycJIoBHa rr cxeMa-
TruHa Oanaro [ocJleAHrte BcerAa r{MeJrr{ Mecro. Kporrae roro, B AaHHoM cJrfrae
IrMeIor 3HaqeHue He croJIBKo a6cornornar AarlrpoBxq cKoJIBKo orgocr[TeJrBgarr
trocJle.{oBareJrBlrocrB I{ 3HaI( BeprI{K:uIbH6D( rrepeMeqerurE, T.e. .urH{tMr{Ka Bep-
TrrKanbIrED( .@nxenufi .

Par*rrs cramfi arQQeperug{poBaguoro nporr.r6aruu op4dagcxor r@criil(-
IITTHaJIJI xaparcepl'r3oBaJracb npeo6na4arureu rrllcxolroD(.rylorcerud, pzlcrrtr4peHr{eM
reoc[ITKII]IIraJIEIroro 6accefoia E rIporBIIeHneM rrepBouaqaJrEHoro 6asaJnro14trroro
MarMarrff'Ma (naarl pexe rD( rupouacru). flpoqeccu ByJrKaHlr3Ma crpylaypno 6rr_
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IU CBS3TUI6I C HA<'TMATTCXTAVT TTTY6I,IHHEIM PA3JIOMOM, KOHTPOJIIIPOBABIII}IM APEAN

paclpocrpaHeHr{, Epo,e/r(ToB ByJrKarmqecxofi AerrensHocrfi. flpucyruaue B orJlo-

xeH}uD( Bcex fipycoB ropcKoro Bo3pacra cBl4AereJrLcrByer o6 ymoirulnou KoM[eH-

cllpoBuulHonr upom6anua 3oHEr oca,uKoHar(oluleuus. o.+raxo He3HarIr.ITeJIbHZrg MOIu-

Hocrb orloxenufi (ncero 2000 u) yxirhlBaer Ha 3aMeAJlennrni xapalcTep nporra6a-

nvg- Ha 6ormuefi qacrr4 colpeAeJrbuoft o6nactr repIIHHcKoft cua,q.rarocrl{ B 3To

BpeMs cyrqecrBoBarr reoarrrrrKJrltrarrnrfr pexI,IM, rtepuo.uilIecr]I npepblBarou[Efics

Ha rrplr,neftlloll[{x finoqaIfl( TptHcrpecc]ITIMH Mop.f, .

BynrauuuecKarl AerTenbHocTE B rrepuo.( BpeMeHII, oxBaTbIBaIOuIero Men-

uaJreoreH, orcyrcrBoBala. Tar KaK TeppHreHHiuI cocraBJlrlloqarl ornoxeHlafi gto-

fo IIepHoAa [peAcTaBJIeHa [ecrlaHuKaMr,r I4 DIHHaMI,I, T.e. MeJIKO- H TOHKOKJIaCTII-

qecKuMH OCaAKZIMI,I, TO MO}KHO IIpeAIOJIOXIT6, iITO IIHTeHCI{BHbX nOSArn{aHIAfi

o6lacrefi cHoca B 3Tor nepr{oA 3Aesb ne 6ruo. Moxno ri}Kxe rloJlararb, tITo aK-

TrrB1as,3oHa oflycrar,us, cJryxr,rBrxa, o6racrsro HHTeHcLIBHoTo ceALIMeHToreHe34

qacrrairHo 3axBarbIBzIJIa II fip]rnerarcIq]Ie x nefi crpyrTypbl o6paunenux.

Ha.muas c Hr{xrreto gorleHa, oqepriuru-fl o6racreft ce.u,rMeHToreHea H cHoca

s o6rqeNd coxpaHI,InHcB, Ho npof,BIIBIIIpIficx s$Sy:lasHrtrZ MaTMaTLI3M rr npoAyKTbI

ero AesTelBHocTlr BHecJM cyrqecTBeHHEre KoppeKTHBbI B Irpoqecc ocaAKoHtu(offie-

uu.a, oco6enHo B 3one norpyxenvtfl, HerrocpeAcrBelrHo npllneralolqefi x uorpauu'r-

HoMy c 3anreyp-FIrcBa,UlIHcKI,IM MaccI,IBOM IlpaeBoMy rrry6uuuorvry paalorvry. Ecnu

cy4ttrb rro $a{rarbHoMy cocraBy rropoA, To flprrMecb BynKaHoreHHoro MarepI,IaJIa

B ToM rurlr r{HoM KoJrr{qecrBe Ha6Jtro.{aercs Bo Bcex roJrluax golleHoBoro Bo3pacrq

HO ee pacfipeAeneHlre HepaBHoMepHo KaK Iro pa3pe3y, TEU( lI IIo IInoua.qI'I pzrcupo-

crpaueHfir. Maxcruanurhm pa3Br.rrueur eQSysI,rBHo-nlrpoKJIacrI{IIecKHe o6pasona-

Hr{rr rronb3yloTcf B oTnoxeH}rtD( HI,IxHero SoIIeHa. B cpe.qreu SoIIeHe B pa3pe3&\

upeo6naaarot ByJrKztrroreHuo-TeppurenHbre orJIoxeHHrI, fiBJUIIoIqHecf, [poAyKTaMH

pa3MbrBa ByJtrftuilIqecKlrx [ocTpoeK rlpu floAt[IHeHHoM 3HaqeH[Iu sQipysuruo-

rrr{poxlracrmecKr{x [opo4. flpoqecc ocamouaKolrneHrrl 3aBepluaeTcs B BepxHeM

sorleHe I{ I4MeeT cyIqecTBeHHo ocaAOIIHsui o6lur c HeKoTOpo[ npuuecuo TyQo-

reHHoro MaTepHana.

Tarrrvr o6pasona, nau6oree r{HTeHcr,rBHbIe IIpoflBneHI{JI ByJIKarrH3Ma I'IMenH

MecTo B HrDrcreM 3OrIeHe. B cpe.Uuerrl gOIIeHe Ha Tex xe flnOIIIAAffx OTMerIaJIHcb

Jprlrrr orAenbHble BclrblmKlr ByJlKaullqecrofi AesreJIbHocrI,I, a B BepxHeM 3oIIeHe

nocneAH.f,'f, [paKTHqecK]r oTcyTcTBoBaJIa.

IlepeuexaeMocrb ByrrKaHoreHHbD( E ocaAoqHrx o6pasosanuir cBIlAereJIb-

cTByeT o6 rx ilp[ypoqeuHocTlI K I,IHTeHcHBHo orrycKalolqeMycs 6nory, cJIyxI4B-

[reMy o6nacmro axKyrvrynsqnn. Ho rrplr.ruHbr [apoKcn3Ma ByrKaHl4tlecroft Aeg-

TeJrbHocru B gorleHe ocrullorc.f, He coBceM .f,cHbIMI.I. HarpsA JIlr BcrlblttrKy ByJrKa-

nfi.Iecxofi aKTr,IBHocrI{ Morruo yBs3bIBarE ToJIrKo c fipoqeccoM TeKToHlIrIecKoro

orrycKarrr,r;r 6loxa, ofipeAen]rBrtrero KoHTypu Opay6aacKoro reocI,IHKJI]rHzIJILHoro

nporu6a, TaK KaK ocHoBaHr,re pa3p$a BynKaHoreHHbD( ouoxenrail Haql{Haerc,

TeppHreHHbrMlr ocaAKaMlr BepxHero MeJIa - nuIJIeoUeHa. Ll ero, HecMorps Ha 3Ha-

'111relrrmul xapaKTep uporu6anm o6racru ocaAKoHaKo[JIeHHff B gTor flepuoA.
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I'Iil{erorcs [pIt3HulKrI, [o3Bon rcrqfie fipeArroJlararb, trro Bc[hrruxa sQQysnBHoro
MATMATI{3MA B HI,IXHEM SOIIEHE CB'3AHA HE TOJIbKO C HAJIHTII,ICM TEKTOHI,ITIECKOTO

o[ycKaHH, reocltHKJll{nalsnoff 3oHbI, r{o I,I Bo3,(6rMaHHeM 6noxoeoft crpylgypbr
o6pauleuus - o6lactn 3anresyp-HrosaAnucKoro MaccHBa. Tax, [l.A.Asgg6eroe
(1961), a]HaIrn3upyfr Qauuu, MolqEocrrr u rrcropr.rro reororutrecKoro piBBlrras
paccMarpl'IBaeMoro peliloHa, orMerraeT, qTo ByrKaHoreHHtur ronlqa HHxHero 30-
IIeHa HecornacHo 3illeraer Ha rore Ha orJroxeHr.rgx naJleorleHa, AarcKoro flpyca u
Maacrpuxra. flpuveu yron Hecornacns c IIoIcrrrJItuotrII4MH orJroxegrirrryW Werr4-
ll}IBaercf, Ha loro-3anaI or Bunrn-Ba4axeu4crofi 3oHhr: n pafione gan.ralru u y
c.Kepurrrrytrysa.(e He rrpeBE[traer 3-5o, r rcro-3arraAy or c.BaAaulu - 5-10o, B pafr-
oHe BocrolrHoro u roxHoro crJrorra lapsuara,{ocrr.rraer 10-20.. Taxofi xaparcep
pacflpeIeneHl.Is yfnoB Hecornacr{f,, KaK cnpaBelnr,rBo orMerraer LU.A.Asua6eroa,
orpa)Kaer He croJlbKo nporu6anue reocrIHKJIHHaJrvr, cKonbKo Bog.UhrMarrge (na rpa-
HI{ue [zIJIeoUeHa H Hlil)Icrero eoqena) o6:racru 3auresypcxoro arrruKnnHopufi, T.e.
6noronofi crpyKTyphr o6paunenur pauuefi KoHconuaurnn. Baxen eue o&rH Bbr-
Bo,{ lll.A.Asfis6eKosa o roM, tITo relctouuqecKue ABr,rxeHr{fl Ha 3ToM reoJrorrre-
crorvr py6exe 6rrrnr AoBoJIbHo rrHTeHcHBHbrMH H coflpoBox.{urJrucb nalr6onee pau-
nefi Qasofi cuaAxoo6pa3oBarenbHhD(,muxenufi. 3ro cBruerenbcrByer o roM, rrro
B 3THx ycnoBl'Ilrx rnH6osoe Bo3AbIMaHI4e 3auresyp-Hrcsa4rHcxoro Maccr,rBa co-
rlpoBox.qaJlocb cxl{Malolry{rdH ycttJrLrfrvru B npeAenix TeKrourlqecxoro 6lox4 xa-
palffepl{3ylouerocs HHTeHCI,IBHbIM [OrpyxeHHeM r.r reocl{HKJrHHaJrbrrbrM oca.ryo-
HaKorIJreHI{eu. Ol[raxo ropH3oHTaJIBHbIe ABr,rxeHVs B gTor rrepuog aMeJrr,r orpag}r-
qeHHbIe uacruta6rr I{ He [oBJII{r,m{ na o6rUrafi xoA TercroHr.rqecKoro pai}Br4Tr.r, reo-
cHHKJTI'IHaJrBHoft soHH B IIeJIoM. Paspx4ra cxr{Maloqrx ycuttuilt B Haqare gorleHa
[oBJrercla sa co6ofi r{HTeHcr,rBrryro BynKaHr4rrecKyro .{eflTeJrbHOCTL.

Taxru o6paaou, Ha rpaHI{IIe BepxHero MeJIa - nuureorleHa H HrrxHero soue-
HA, HAPflTY C HI,ICXOASIII,IMI,I ABI,IXEHYIfiMYT, HAMETHJIACT O6rIAr TEHAEHIII{' K BOC-
xoIfllUHM ABI'IXeHLISM I{ B UenoM coliprrrleHr.rro reocllHKJrr,rHaJrbHoro 6accefiua.
Bocxo.qsqlre ABIaxeHI,IJI coupoBoxAiLrrr4 cb yBenuqeHr,reM B TeqeHlre Bcero ooueHa
o,{HocropoHHl{x c:rraMEuolllrrx ycuttuit co cropoHbr ceBepo-BocroqHoro o6parrr-
JIeHlrt nporu6a na Qone rrocrerreHuoro 3aT'yxaxr,rs BynxaHfl.recrofi Aef,TeJrbHo-
ctra. IlorarbHble cKJlaffioo6pasonareJrbubre rrpoqecchr, rro.rIaHHbrM III.A.Asus6e-
KoBa, Qrrcr,rpyroTcfl. H B Haqiue BepxHero goueHa rro H3MeHeuurc mlroQ uluit pt

yruegbrrreHulo MorqHocr[ cpeAHegorleHoBEx ornoxenufi. 3rn [poueccbr npr.rBe_
JII'I K MecrHbIM IIOAHflTvIflM [I COKpanIeHr{ro [nolqaArn MopcKoro ocaAKOHaKO[-
ileHVI,l HO HX III}ICIIO npoTI{BOIIoCTzIBI{Tb coCeAHeMy HHTeHCLIBHO BO3IhrMaroUe-
nrycx 6nory. KpatxonpeMeHHble napoKcr43Mrl TeKToHr{.recroft arTuBrrocru 6lum
PA3ACJIEHbI IEPI4OAIIMH OTHOC}ITCJIbHOTO IIOKOfl I,I HAKOIINEHH.f, OCAAKOB.

Moxuo qpe.ryroJroxrdrL, trro HMeHHo BocxoArrrlue.@HxeHrur n ooracru 3aH_
re:yp-F[oraAl4HcKoro MaccI{Ba, [poreKaBrrme c]rHxpoHHo c HaKorureHr{eM oca,u(oB
B ero npu60proroft vacrz, 6rrm.r npnwtroft 3apoxAeHr.r, cxna4xoo6pa30BarejrE_
HbD( rpoqeccoB B 4prrnerarorqefi .rasrr,r opay6a.qcxoro nporz64 pac[pocrpaH]rB_
lraxc, n gansxefirtreM Ha ecrc o6racr6 ce4,rMeHToreHe3a. I4uernro-, 
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BocrorrHbD( fiepfl0eprqecKlrx fracrKrx Op2ry644croro cr{HKJrr{Hop}Ir, Bo3HHKIuero

Ha Mecre teocurrKJrl,Inanurof, 3oHLr, coBpeMeHHbre cKraAqarbre crpylffypbl rIMeIor
nara6oruruee BbrpoKeuue (Asaaamrer, Kepruon, 2006).

Moueur 3aBepuzuouefi cxraAqarocrn, o6yc.irosuexufi B I4Tore 3[MhrKaHI{e

nporn6a H Jrr,rKBr,r.qauvro reoc[HKJII4HaJIEHoTo pexl{Ma, couptraerc, Bo BpeMeH}I

c eAr.rHoBpeuennofi arTuBu3zrrlueilt s Haqurrre oJlllroueHa KpaeBbrx rrry6rannrx
pa3JroMoB, orpaHr4 rrriBaroruux pa3HoHarrpaBJrelrHbre 6noxx seN{Hofi KopEI. Hs sro-
ro MoxHo cAeJraTb oAlrH BETBoA - pe3Koe Bo3AbrMaHile ceBepo-BocTorlHoro TeK-

ToH[qecKoro 6noxa 3auresyp-HroBa4uHcKoro Maccr,rBa r{ cunxpoHnoe rlorpfxe-
Hlre pro-3urrragnoro 6loxa B cBr3H c Soprr,rupoBaHueM HaxqrraaHcxofi ualoxen-
nofi enaAr,rHbr npoBorlupyror r,rHTeHcr.rBuoe raHreHIII.IiIJIbHoe cxarue, HalrpaBneu-

Hoe nouepex o6ulertry npocrr{panrro 6roxosoft crpyrcrypEl reocI,IHKJI}rHtrrIbHoro

florpyxen]ur, u SopuzpoBaHue cKraAqaroctn. I4s groro cranoB]rrcr .rcHbIM, rro-
qeMy Kpaenrre rrry6xHHbre pa3JroMbr, BAonb Koropbrx o6ecnequrzlJllltcb Beprr,I-

KaJrbHbre nepeMerqeHrrf, TeKToHrrrecKux 6roxon, s o6IqeN,I coorBercrByror crpyK-
TypHbrM nJraHaM a.nruraftcrofi ruurefiuofi cxnaA.ratoctil.

I,lnrnru cJroBaMI,r, TaHreHurrilrrbHble Harprxenvlg, rroJrylluBlrrlle pa3psAlcy B

BH,ue npoqeccoB crur4Axoo6p:BoBarru, B 3oHe ceArrMeHToreHeq flBtvtvtcb pe3yJrb-

TaroM BeprrdKarrbHbD( uepeMerqenrfi TeKToHuqecxrrx 6.noron, o6parrmxoru,Ix reo-
crrHKJruHiurrurul upona6. IIpu 3ToM o[peAeJurroruarl ponb flp]rnaArextula ceBepo-

BocrotrHoMy 6nory panneil KoucoJrlrAauuu, o6ecnerll4BlreMy nar.r6oree paHHI,Ie

crula4roo6pa3oBareJrbrrbre npo(eccs. kI Jrurm c MoMeHTa rIpI.IxoAa s Aeficrsfie
roro-3aflaruroro 6nor4 Tzllorce chlrpaBluero pollb xecrxoro yflopq flpoqeccbl

cruaffioo6pa3oBaur,r-rr paclpocrpaHr{.[ucb Ha Bcro o6racrb r€oclrHKJI]rHzLIIbHoro flo-
rpfxeHfis. Orcro.ua u [3BecrHurs accuMerpr{rtrrocrL B crpoeHI,ILI coBpeMeIrHbD(

cKra4irarsD( Qop, Opry6agcroro cr{HKJrHHopr{s, nau6onee uIrreHcI{BHo pa3BHTbD(

B ero ceBepo-BocrorrHofi npu6oprosoft.racrr, - 6oree KpyrEIe ceBepo-BocrorlHble

Kphrrrbff rumefinrx cKJraAoK ra 6oree rroJron{e mo-3il[a,uuue (Aaras6erou, l96l).
,{o cnx rrop HaM]r fiperr]vryrqecrBeHHo paccMarpuBulllcfl Bofipoc o coorHo-

rrreHr,rlr BepTltKiIJrbHbD( IlepeMeI[esufi 6;toxonrx cTpyKTyp E cKraAqaToctu. BruIo
ycrzuroBneHo, qro LIMeHHo c ABIaxeHHTIMH TeKToHI{tIecKr,Ix 6aoroa, ocylqecrB-

JIf,eMbD( rro 3oHaM KpaeBbD( rny6unusx pa3JIoMoB, 6ruu cBs3€urbl cxra.uxoo6pa-

3oBareJlbubre flpoqeccbr B upeAenux narn6o.ree o[ylqeHnoro 6rox4 Aocrrarmue
Iro3AHee KyJrbMI{HaIIUOHHOTO I,IHBepCI{OHHOTO XapaKTepa.

.{uQ$epeuqfizrJrbHbre reKToHr,rqecKr,re ABr{xeHLLfl [pe.uorpeAeJrI,IJIrI He roJrb-

Ko cKn4ffioo6pasorareJrbubre npoqeccbr, no ra o6Eufi xol MarMarr.IqecKux ,BJre-

nrfi. OurnrrrzrnrHbre ycnoBr,r, Arur ByJrxaHuqecrofi LI HHTpy3I,IaHoft AesreJIbHocrI'I

cKJIaAEIBamIcb BAoJrb ceBgpo-BocrorrHoro rrry6uuuoro pa:|noMa - 3oHbr corIJIeIIe-

nlr.s Hau6oree [oABrrxurn< 6noxos geusofi KopBr. Ponr eroro KpaeBoro reKToH]r-

IIECKOTO ItrBA KZU( MATMOIIOABOASqETO KAHZINA HATIAJIA BbIPI{COBbIBATbCI, HAqIIHUUI

c Hr.rxuerg goqeHa, KorIa 3oHa coqlle*onufr Op.ay6agcroro nporu6a c 3auresyp-

HrosaAfiHcKHM Macc[BoM crilra apenofi I,IHTeHcuBHofi eylxauu'recxofi AesreJrb-

Hocrg. Pacnoloxeglre ByJrKaH[qecK[x IIeHTpoB Ha crbrKe 6loron, HclrbrrasltrI{x
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pa3HoHa[paBneHHhle BepTI{KaJILHbIe ABHxe Hilfr, o6y cItoBHJro HaKo[JIeHI,Ie BynKa-
HOTeHHOTO Marepr{ana rJrulBHbrM o6pa30M na nepn$epr{qecKr,rx )n{acrKirx reKTo-
HHrrecKoro 6nora c orqernl{Bofi reugeuquefi x nporu6anrnro. Ha 3THx fracrKax
MaccoBoe HaKoIJIeHI{e et[SysueHo-nupoKJracrrrqecKr,rx or-noxennfi [oAaBnsno
ceAHMeHTaI{HrO OCa.4OqHOro BerrlecrBa, Ho IIo Mepe yIiurc:F.]dfi OT BynKaHllqecKrax
IIeHTpoB B cocraBe aKKWyn-[T]rBHhrx ocaIKoB TeppHreHHrrfi varepuaJr crirJr r{r-
parr npeo6nagaroqyro ponb. Taxurvr o6pasou, ,yr**rr"cKue r.r3Jrr.r snns. 6rtnu
Tpeqr,rHHbrMr{, a pacflpocrpaHeHr.re ux [poAyKToB HOCH]rO [noqaAHofi Xapaxrep.

flo uepe yBeJlrueHa.s LIHTeHcIrBHocrr,r cxnMaroilux ycuwtit By[Kiur6recKa5r
AefiTeIbHOCTb K BepxHeMy gouerrl uocTeleHHo 3aTlxaeT, I,I OCHOBIIOe 3HarIeH[e rIpH-
o6peraror npoAylcrhl pa3MbIBa BynxaHruecKr,rx flocrpoeK u HaxorrJreHr.Ie BynK1uro-
MHKToBoro MaTeplriua. Bospacrauue flepeornoxerrHbD( ByrKaur4qecKux npo,e/r([oB
cnoco6crnoBarro HeyKJIoHHoMy pa3pacraHr,[o yqacrKoB cyrrru pr roc[o,qcrBy MeJrKo-
Bo4{bD( ycloeafi ocalKoHaxoflfleHlrs. Conepueuuo oqeBrdlHo, qro n o6craHonxe
3HalII'{TeJIbHorO cfiaAa ]IHTeHCI{BHOCTLI BynKaHI,fiIeCKID( [apOKCI{3MOB IA [OrrT]I rIOJI-
HOrO npeKparqeHHfl I-D( K KOHIIy 3OIIeHa HaCTy[arOqeMy pa3Br.rTr.[o ocrponuofi cyrtrr
cuoco6crBoBaJl?I noJIoxIrreJIbHbIe reKroHr,[qecKl,Ie rBriDl(eHvrs Lr Jrytrn:^ B He3HaqE-
renruofr crerleHl{ HaKorIneHrIe npoAyrffoB ByJrKa}rH3Ma Ha Mopcr(oM,{He IIpu Qopuu-
poBaI{IIlI BynKaHHqecKI{x flocrpoex. Ilpruevr, Bepo.trTHo, grr{ ABr{xeHr,rr oxBarhrBam4
He roJIbKo o6nacrr 3auresyp-HroBa,qllHcKoro MaccHBA Ho LI [p]r,[eraro[t]To rracTb
reocl'IHKJll'IHa-rmuofi 3oHlL B nporraeiroM cJrfrae ByJrKaHmecKrre :a3Jrtzgi(6yre, KoMneH-
cHpoBaJrr,rcb 6rr orrycranramrar,r H He o6patorrraam,r Bo3Bbtrrrennosrefi .

MarrratraqecKl,Ie o6paronanplfl groro BpeMeHH BAonb Hax.rsreaHcKoro 11ry-
6uusoro pa3noMa orcyrcrBylor, rtro cBr3aHo co cra6ulsuocrbro roro-3anaAHoro
6roxosoro orpanllrreH:r^r., Opaylagcxofi reocrHKJr[HurnbHoft goHrr. B rylsunua-
quonnrrfi IIepI{o.{ TeKToHHqecKHx ABltxenuit, [onoxr,rBrrrr{x Har{aJro pesxofi rex-
ToHI'IqecKofi nepecTpofixe pacclrlatprEsaeN4ofi Teppr.rropun, )rBeJruqrrJracb coorBer-
crBeHHO ti ponE clrHxpoHHLD( ManMarEqecKHx npoqeccoB. flocle.quue B npoc_
TpaHcrBe He orpaHI'IrII{BtuII{cb o6lacrrrc alrnxftcxoro reocr{HxJruHrulbHoro [po-
ru6au pa3Br{BaJrr.rcb KaK B repq}rHcxr{x, TaK n 6onee ApeBHr.rx crpylgrypax per}ro-
na. Baxnoft oco6euuocrblo groro flep]roAa .sBuJrocb pe3Koe Bo3pacraHr.re pon1a
r-iry6uunrx pa3noMoB KaK MarMOEOrBoAsrqux crpyKTyp, o6ycnonsBrur.rx ,rrr"rr-
cuQuxaqun rnrr6onoro reKTorege3a r.r 3zlMhrKaxr.re reocnHrr :arraJryr.

Pesroe yclrneHl.Ie BocxoAs[ux flocryflareJrbHbD( .{sfixegrzft s o6racru 3aH-
resyp-Hlona,qrrHcKoro ilorlfrflT%rs., salprxcupoBaHHbrx B coBpeMeHHErX sOpUax
TeKToHlrqecKoro pelresa, [oBJreKJrO Sa CO60fi rrrupoKoe flporBneHr.re ilHTpy3r4B_
r{oro MarMarH3Ma C QOprurapoBaHrreM uuoro$aaonoro Merprn-opay6aa.*o.o
rrJryToHa, pacflpocrpaHzBrrreroc.s sa rrpeAenu alrnuficxoft cxraA.rarofi soHrr s
xecrKoM ApeBHeM o6pauneazr'r. flocneAnrafi pearupoBzrn Ha TeKToHgrrecKr.re
ABrrxeHr{-ff sToro nep[oAa pasApo6reHHeM r.r o6paronaur{eM Kpy[Hbrx prBJroMoB,
BAOnb KOTOpLTX npoHcxoAHnr rpa6enoo6pasuue onycKaHH' [I aKTTTBHO BHeAp.f,_
nl{cb rpaHr{Tor{Arrbre HHTpy3r{Bbr.
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Cunxpouuo c 3TI,IM 3trrroxeHue r.r Aanrnefiruee pa3Br{ure Haxqrrnascxofi
HaJIoxeHHofi nnaAusrr cofipoBox,uuurocb lruTeHcrrBuoft cy6aspalrnoft nynxanu-
qecrofi AerrenbHocrbro B.(onb oAHor,rMeuuoro rrry6uuuoro pa3noMa, upuaegrnefi
x ([oprvrrapoBaH[Io Hax.rHBaHcKoro BynKaHHr{ecKoro flosca. 3tor upoqecc xapaK-
Teplr3oBaJrcs raHTeHclrBHbrM flpilpa3noMubrM cMrrr.rerra u (popultpoBaHr,reM (fner-
cypoo6pasurx usrn6on n xap6oHarHo-TeppurenHbrx orJroxeHr,r.nx s o6racrfl
repqr.rHcKofi cxnaA.rarocru, coflpoBoxAarounxc, o6pasonanneM Kpy[Hbrx pa3-
noMoB Ha.{BuroBoro xapaKTepa. flpnveM grr{ HaABr4rH B ueiroM flpocruparorc,
uapannenbHo ocHoBHouy rny6raHHoMy pa3JroMy H rrpeAcraBrsror co6ofi pa:|prAKy
cxuMzrroqmx ycntuit B KoHconfi.[upoaaunofi crpyKType repqr,rHr{A.

Offronpeueunrrft pocr 3aHreslp-Hrona4rrHcxoro noAHflrlrrr r,r (poprr,rupona-

nue Haxqunancxofi B[aAHHEr tlo3BoJlrror cquTarb ux o6pasoBaHrre B3ar{MocBfi-
s€IHHbrM. ParnouanpaBJreHHbre ABr{xeHr.rfl 3Trrx reKToHr,rqecKr,rx 6noxoe xax 6rr
KoMreHcr,rpyror Ap),r rpyra. flpu srou, KaK yxe yKa3brBanocr, 6roxonzur 3oua
reocI,IHKJIrIHaJIbHoro norpyxeHr{s }rcnbrrbrBtura crJraAroo6pasonareJrbHbre ABu-
xeHHf,, AOCTHTIIIUe MaKCI4MyMa B OnHrOIleHe.

B .uamuefifireM, BcJre.rIcrBHe flpo.(onxarotryrxc.s rnrr6osrx neperrleqenufi
corlpeAenbHbD( TeKTonr,rqecKrax 6roxon, cra6uwrsupoBaBrxrurcf; crpyrcrypa cKnaI-
qaroft sousr (Op4y6ancxrul clrgKJrr.rHopNfi) no.qseprlracr pa3pbrBHbru 4e$oprr,raqu-
,M, flp]Ime.quruM Ha cMeny rurl{Karr4BHrna. C HHMr{ cBf,3aHo pas4po6neHne KoHco-
ruAupoBaHsofi cx.naAqaroft gonrr Ha psI 6roxon Hu3ruero rtoprlKq 3aH[rMaro[u{x
pirnr.Fmrre oruocr.rreJrbHo Apyr Apyra ypoBurr. 3r,r 6noxrz coorBsrcrByror Bbt-

AerreHHbM [II.A.Asus6eKoBbIv (1961) rroAHrrxru u nporu6au, pe3Ko HarroxeH-
HbItr,t Ha crna4qarbre crpyrffypbr Opay6aacxoro cr{HKJrzHoprar.

B ro xe BpeMr, eclu o6pau{Tb BHHMaHfie Ha acc}IMerpuquoe crpoeHr,re
Opay6aacroro cHHKJrHHopHs B uenoM c 6onee [oJronrM roro-3a[aAnhrM ]r 6onee
KpyrbM ceBepo-BocToqHblM KpbUIbrMH, To MOXHo IrpeAIIOnOX,ITb, qro IOrO-
3anaAHzuI KpaeBarr qacrb cuHxJrrrHopus.6rwa BoBneqeHa B orHocrarenbHoe rrporfi-
6anue B cBr3H c r{HTeHcr{BHocrbro Hr,rcxoAsrqux .[Buxeuuft n npe4enax Hax-
qrrnancxof B[arI,IHbI, a ceBepo-Bocrorrlla.f, - B orHocI{TeJIbHoe [o.[H-rrrr{e BcJre,iI-

crBlre r,rHTeHcr,rBHoro Bo3AbrManu.s 3anresyp-Hrona4r{HcKoro o6pau-rrenux.
Ha Aagsou ypoBHe Qaxruvecxux AarrHbrx [oKa MoxHo Jrr,rrtrb [peArrona-

raTb, qTo [epHoAHqIIocTb TeKToHI,IqecKI,rx H MarMaTHqecKItx [poueccoB, Ilpo[c-
xoAuBrrr[x n Opay6aacKoM reocuHKJrr,rHaJlrHorrr uporz6e c MoMeHTa ero 3aJloxe-
Hvrs. yt o6paranuoruax reKTou[trecKflx 6loxax, o6rscH-f,ercs o6beKrrruruvr Sar-
ToM Tecnofi coupxxeHHocrr{ r{ B3rMMocBfl3aHHocrE 9Tr.rx npoueccoB, npeAcraB-

Jrf,rorqux co6ofi, [o-BHAr,rMoMy, orptDKeHue KiIKHx-To gHAoreuHbrx rrry6uHuux
lpoqeccoB B HeApax 3euma. B carrroft rpeArronoxnrertsofi ([oprrae cyrrluocrb
gT[rX flpoqeccoB 3arsfloqaeTc, B rrepHoA[qecKoM Bo3H[IKHoBeHu[I B IroAKOpoBbD(

fracrKax [oBbIIIIeHHofi euepruu, flpfiBoAsuefi r Bo3HLIKHoBeHHTo I{ upoHI'IKHo-

BeHI,Irc K rloBepxHocru rry6uHrrblx N{arMarLIqecKI{x pacIrJIaBoB, Te[JIoBbrx rloro-
KoB H gHAoreHgbrx sN4aHauufi (@anopcrax, ToMcoH, 1969).
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Ho naoxHo c yBepeHHocrblo Kol{crarr{poBarb, qro peiuril3a1tufl, rrM[yn6coB
3HloleHHofi aKtueHocrll ocyulecrBJlrJlacb fiprr u.tlercrrau rrlex6loKoBBrx rly6ran-
Hbrx pa3noluon. ,{eficru{TeJlbHo, B qenoM oTH per}roHaJrbHhre pa3pbrBHhre crpy6-
Typ6I TaK VilU IJ.HALIe KOHTpOnI{poBaJrH BeCE KOMnJreKc reonorHlrecKHx flpouec-
coB: TeKTOHUqecKHe nepeMerrleHr,rjr, cKJra.4qarocrb, eQoyernurrft n rutpysEsHHfi
MarMaTI'I3M, puBMeIqeHI4e SHIoreHHoro oPYleHenug. Irluexuo c HIirMIa cBr3aHo
3aJIoxeHI{e u 4zutrHefiIllee pa3BHTHe reocHHKJIHHzrnbHoro nporu6a, a B flep1aol
nosgneftruero reKToreHe3a - QoprrauponaHrae Hax.rsleaHcrofi HaJroxeHHoft sua-
rr.rHhr r.l 3aureryp-Hroea,qr,rncKoro cBoAoBo-rnrr6osoro norH.srr4rr. Iloerouy, xa_
paKTepu3ys Becb reKToHo-MarMarnqecruft IIHKJI piL3BHTils paccMarpr,rBaeMoro
peruoHa, cKopee Bcero ueo6xoAr,ruo roBopHTB He croJrbKo o6 sranax (craAurx)
Sopurupoeauur Op.ay6a4crofi reocuHKrrr{ua-urnofi 3oHbr, cKoJrbKo o6 sranax
(cra4raxx) (oxr,rBJreur4 s>>, vrrvt aKTHBlr3arIum rrry6unHhrx pa3noMoB.

Ecrectneuuo, KopeHrrFo uepecrpofixy- TeKToHHqecKoro flnaga paccMa,rpg-
saeN{ofi o6nactz, BoBnexrrylo n cQepy cBoero nosAefictsu, Lt 3orry reocr{HKJrrd-
HtIJIbEOTO OCaIKOHaKOTUIeHI{,, LI KOHCOJTHAT{poBaHHbre cTpyrcryprr o6pa.ule$Lr5,,
cofipoBoxAaroulyloc.fi I,rrrreHcl,IBHofi uariraatu.recxoft AesrerbHocrLro Ir c1raAqaro-
crLlo Herb3s yBr3blBarb c 3utKJllolrHTemnoft, oporeunoft cragveit pa3p;Lrrtrfl, reocr{H-
KJIrIHaIIrit. Hao6opor, Bce reoJloruqecxue npoueccbr groro trepnoA4 3arpargBa]o-
ru.re )rqacrKH c pa3Jrr,rqHbrutr rHrraMH CTpyKTyp :eunofi Kophr, Hy)rcro crfl{Tarb
cJIeAcrBrIeM pe3Ko ycununureilcfl TelcroHo-MarMarnqecxoft aKTr.rBHocrH. flo cyrqe-
cTBy, BCe reoJloruIqecKI/:e aBIteHIlfl STOrO BpeMeHH fipo.f,BrrroTcfl npar(TuqecKH oA-
HOBpeMeHHo, rrTo He yKJlaAhrBagTcfl B paMKlI CyrqecTByrorqux flpeAcrasneHr.rfi o uo-
cJle.uoBareJlbHocrla 3TLrx [poueccoB B xoAe craAufisoro pa:iBttrufr reoc[HrcquHaJrr.r.

Tarofi [oAxoA K H3JroxeHHoMy Bonpocy rrpnBoAHT K ToMy, rrro oporeHe3
rxe He Moxer paccMarpllBarEct B BHAe CTAI.il:g, reOc[HKJrrrHaJIbHOrO pa3Bvr]frfl., a
trpeAcraBJlrer co6ofi I'I B crpyKTyptoM BbrpaxenLlvt, u no cnoefi HaflpirBnegHocrrr
citMocro.f,TelrHbrft, ruupoKo paclpocrpanensufi TeKToHr,rqecrrft npoqecc (Eoro_
JrerroB, 1976)

flepno,4 p93Koro r'BMeuenr.ts relcroufiqecKoro nJraua paccMarpuraeuofi rep-
pLrroprtu u QoprrtrapoBaHlltr HoBhD( crpyrffypHhD( gneMeHToB, cofipoBoxAaroru.rfics
yc[rIeHHeM MarMarl'Flecxofi axrusuocrr.r, IroJIoxI,IJr HarIaJIo rtoBhlrueHHoft re*ono-
MarMarl{qecxofi arrEsH3allu}r. Comacno B.E. Xamry (1973),orroxaMg noBbrrrreH-
noft terroHo-MarMarl'I'recxoff aKTLIBHocrrr cneAyer HEBbrBarb srroxfi Kpy[HLD( rre-
penoMoB E pA3Blt'tilv IeoCHHKIII,IHZUTbHED( Cr,rCTeM, rax o6rqefi r{HBepc}r}r (uo B.B.Be-
roycony) - ilepeJroMoB, nporBr{Brtrr{xc, s l{acuta6rx He o4uofi, a MHOTHX reo_
OTIHKJTI'IHiITIbHED( cI'IcreM. V Aurce... (GeIcroHLtlIecK[Ie)) - TeKToHo-MarMarlitrlec*r4e
onoxrr - gro He roJrbKo grroxfi ycr4nremtlrr^ crura.ryoo6ptBoBagr4rr, a eoo6qe grroxr,t
rroBhrrueHHoft rerroHu.recrofi u MarMarr{qecxoft, B rlenoM gH.UofeHHoE arrunno_
crH, Korra Bce TI'1116r Anuxeuufi seNduofi Kopbl raclbrrrrBaror aKTHBlI3arIwu>>. LI ta
czMoM AeJIe, oJII{roIIeH sBrf,eTcff [epr4oAoM 3tlMhmauruI norrrLr Bcex reocuHKJrHHa-
reft ArrnuEcro-Iarrlanaficxofi o6nacryr (/(soqeHr.r4 ze, !964, I 96g).
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B reoloruqecxoft Jrr.rreparype cyr[ecrByer MHoxecrBo repMI{HoB, ucrroJlb-

3yeMbx pa3n[rurbmfi aBToptrMu Nrs. o6osHa.reHu.s fipoqeccoB axrlBLI3aIII4LI H co-

oTBeTCTByIOIUIIX r{M CTpyr(ryp, - TeKTOHO-M[IrMaTHqeCKEUI, OTpa)KeHrrtu H aBTo-

IroMHEtff aKTr{BI{3aIIUq, OMOJTOXeHHe, peloBeHauH.s, aKTHBLI3}rpOBaHIIbIe nnar$op-
urr, o6lacrr (AI{Ba)), 9rt[rroHzllt]r, o6racru snuuatSopMeHlroro oporene3a, aK-

TI,IBI.I3I,IpoBaHHIIe o6lacru I,I T.r.
Octasfir-s gTor Bolpoc orKpbrrbrM, MbI B .[alrneftrueu 6y,ueu 11pl{Aepx11-

Barbc, nau6olee o6o6rqalorqero repMr,rHa (TeKToHo-MarMarI,IqecKalI aKTHBI,ISa-

rllr.r>), xorfl lr HyxHo flp]rsuarb 6oree [pHeMneMbIM B reHerfiqecKoM orHomeH]IH

TepMr.rH ((aBToHoMHafl TeKToHo-MarMararrecKafi aKTI{BIr3auun (Il{ernon, 1968),

yKa3hrBrrroqufi va He3aBr4cr,IMocrb rrpoueccoB aKTHBu3aIIlII4 or pa3BI,ITHfl reo-

cr.rHKJrHHulJrH H HaJroxennrnl lrx xapaKTep, a B crpyxTypHoM tIJIaHe - TepMI'IHa

(cBoAoBo-tnri6oeue o6lacrm> (Kapuona, 1960), flplcuaBa-fl BeAyIIIfo poJlb rnbl-

6osrx nepeMelqeH[ft s aKrEnH3LIpoBarIHrx o6lacrsx.
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f EOX}IMI,I,fl BEPXHEIJIUOUEH-TIETBEPTI,ITIHOIO BYJIKAHU3MA
MAJIoro KABKA3A : TIETPOTEHE 3r,IC, xApAKTEpIrcrlrKA

MAHTI{IIHOTO PICTOIIHI,IKA

H.A.Ilnraprnepgnen*, M..fl.Iacanry.nueBa* *, A.A.Be;ruen* *
* Barcuucrcuil zocydapcmeeuuatil yruueepcumem, Azl l4g, Eary. yn.3.xantnoea 23,** Hncmumym eeoroeuu HAH Asep1ailducaua, AzI l43,Ear<y. npocn. f.,Qcrcaeuda, 29 A

IftvraunepAnen H.A., Iacanry.irnena M..fl., Be.nuen A.A. feoxuMlrfl BepxHerJruo-
ueH-qerBeprrlrlHoro ByJIKaHH3Ma Maloro Kaexasa: rlerporeHelnc, xaparc1epgcrflKa MaH-
rufiHoro ucrotlHurca. B crarre paccMarpnBarorcq oco6eHHocrr,r pac[peAeneHu, pe,(KHx r{ pe,[Ko-
3eMeJIbHbX 3JIeMeHTOB B nopoAax BepxHenJlHorleH-rrerBeprr,rqHoro ByJrKaHUsUa a:ep6aft.axau-
cror 'racrH Maaoro Kaaxa3a. Ha ocgoee [HTepnperaur.u noJry{eHHlrx .r1aHHbrx caenaH BbrBoA,qro npfl o6pasouannu BepxHerurHoueH-rrerBeprr.rqnofi rpaxu6aeanbr-lpExHaHAe3rmosofi rpoprraa-
qun Maloro Kasxa3a BaxHyro ponb Hrpana Kpr.rcran H3auHoHHa, ar66"paruruu*, "r*rraxoposofi KoHTaMuHaUr,ru 6Hlo He3HarurerbHul,r. HcxoAuu[ cy6crpar.u.Jlr H3yrreHHblx BynKaHr4-
TOB COOTBeTCTBOBUUI MeTaCOMaTI,I3I,IpOBaHHOMy lpaHaroBoMy nepuonr,rTy, creneHb rrJraBJreHHfl
xoroporo cocraBr.flra 2,5 - 1 lyo.

Imamverdiev N.A., Gasanguliyeva M.Y., Veliev A.A. Geochemistry of the Minor
Caucasus upper Pliocene-Quaternary volcanism: petrogenesis, characteristic of the mantle
spring. The paper focuses on special features of rare and rare-earths elements distribution in the
rocks of the Upper Pliocenic-Quaternary Volcanism within Azerbaijan pan of the Minor Cauca-
sus. By interpretation of received data it was made a conclusion that during origin of t1e Minor
Caucasus Upper Pliocenic-Quaternary trachybasalt-trachyandesitic formati6n thle crystallization
differentiation played an important part whereas the crystal contamination was slighi. An initial
substratum to study volcanites was corresponded to metasomatized garnetic eherzoliie which melt-
ing ratio came to 2,5-l0%o

imamverdiyev N.O., Hesanquliyeva M.Y., Valiyev A.A. Kigik eafqazrn iist pliosen-
dtirdiincii dtiw rulkanizminin geokimyasr: petroqenezis, mantiya menbayinin saciyyasi. tvteqate-
de Kigik Qafqazrn Azerbaycan hissasinin iist pliosen-dordtincti dcivr vulkaniz-inin stixurla-
nnda nadir ve nadir tory".n elementlerin paylanma xiisusiyyetleri nazardan kegirilir. ep"irf""
pelroloji-geokimyevi tedqiqatlann asasrnda bele neticeye galinmigdir ki, Kigil qafqa?rn tist
pliosen-dordtincti dovr traxibazalt-traxiandezit formasiyaJrn,n 

"-"1, 
gelmesinda-aparr"r rol,

kristallagma difer.ensiasiyasr oynamrgdrr, yer qabrlrnrn kontaminasiyisrnm tasiri [ii"y"t q*
dar olrnamrgdrr. Oyranilen vulkanitljr tigtin ilkin zubstrat erime derecssi 2,s-l}oholan meta-
somatozlagmrg qranath lersolite uyfun olmugdur.

B r:yrenuu HeoreH-qerBeprr{rtr{oro ByrrKaHH3Ma Maloro KaBKa3a Hapflny c
Apyrr,rMr,r BeAyrqr.rMr{ rreHhrMr.r HeMano 3acnyr aKaAeMr4Ka M.A.Kamras. B lg52
roAy r.rM coBMecrHo c B.E.XauHbnd, g.Ill.Ilkxarrr6eirrm nnepBEre BhrreJreHa
K-anr6a.uxapcKuur HaloxeHHarr MynrAa u EacapxeuapcKrur cBraTa; ,4ETzrJrbHo orr[-
caHbr H BBrreneHBr 5 UOTOTOA rrerBeprurrHbx JraB r 6accefiue p.Teprep; B cocraBetlsrBeprurlllbD( JItIB OIIIICarrhI aHoproKJIa3OBEre MeraKpr4craJlnhr (nuocne4crnrau
HATIWT IdCCNCAOBAHI,I' IIOKZB€UII{, IITo Bce MeraKpI,IcTzIJInbI KI]IU ficcJleAoBaHHoro
paftoHa orHocrrcf; K carrr,rA,Hau) (Karuxaft, 1936, 1955; Karuxafi u gp., 1952).
oco6ufi Hayrurrl I'IHTepec npercraBJrflror BbrAeneHnrre M.A.KarnKaeM aHTr.rKaB-
Kil3cKLIe nollepellHEle Ar.rcnoKa\uil 14 HccneAoBaHHe Kr,rcn6rx BymcaHrrqecKl,D( IIo_
po.4, cBg3arilrBD( c Hr,rMrr IIepJIrIToB, O6cr,r4{aHon (Kamcail H 4p., 1961,1967).
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Harrau paHbrne paccMorpeHhr orAenEHbre Boflpochr, Kacarorquec, flerpono-
rvrv a reoxrrMr,rn coBpeMeHHoro BynKaHusN,ra Manoro Kasra3a (I,IvraunepAlreB,
2000,2003). flonylsHH^nl aBTopaMr.r nosuft Mareprrafi no reoxlrMr.rlr srrrx Byn-
KZIHr{TOB Bbrf,BJrEeT r{X [eTporeHe3rrc H XapaKTepHcTr.rKy pranrrafinoro PIcTotIH[rKa.

B nosAHenrr.roueH-rrerBepruqHoe BpeMiI B npeAenax Maroro Kaaxa:a HaMI{

BbrreJurerc, rpaxu6azanbr-Tpaxlriulue3uroBa, Qopuaurax (Hua.rranepar,ren, 2000).
Bymanurrr cJrararor BepxoBb, pp.Teprep, Easapuafi, Apna u rp., o6pasyr Kpyfi-
Hbre BynKaHbI, TetKI{e xax Irfturu'nu, JLornap, felllnras, Caprnucarurt,,[urnuma-
KaH H Ap. Bynxanr,rrbr npercraBJreHbr eQQyeuanrnar{ H n}rpoKJracrr{trecKrMr Qa-
urrrrMr{. flopo4sr Qopvrauura o6pa:ylot aHru,qpoMHrm auQQepeHullpoBaunrul pal:
Tpaxr{Tbl-TpaxrraH,qe3r,rrbr-T pzxuaHAesl,I6a3ar6TsI-rpaxu6asalrru-cy6qeroqHble
oJrlrBuHoBbre 6asarcrbr (rpaxugonepuru).

K coxareuuro, orcyrcrBylor roqHhle reoxpoHonoruqecKl4e AaHHbIe .{n,
H3yqeHubrx ByJrKaur,rroa. OAuaKo, cyry rro reoJroruqecKr,rM .qaHHbrM rr rro npoc-
TpaHcrBerrnofi csssr ux c puonuToBbrMrr flopoAuur.r (a6co;uornsrfi nospacr ]rx rro
.uaHHbrM Keller J. et al., 1994 cocrartter 0,12-5,1 urur. ner), no:pacr I{x onpe-

AeJrf, ercff HzrMr.r KaK BepxuenJlllolleH-qerBepruvuufi .

Ilopo4rr rpeAcraBneHu nopQupoBbrMrr, aQupomnru pa3HoBI{AHocrtMH,

crpyKTypa ocnonnofi Maccbr Mr,rxpoJrr,rroBtur, rrlaJlo[uruToBac, IrHJIoraKcI,rroBarI.

flira cy6rueJrorrubD( oJrHB]rHoBbD( 6a3alrron, Tpax]r.uonepuToB Tlrrr]rqHa raKxe
.qonepr.rro Bafl cTpyKryp a.

1. Munepa.nbHbre naparerrerrcbr

Oeuorpucrannbr flopoa (boprrtarlfiu [peAcrasJreHrr oJrLrB]rHoM, KJrr{HorlflpoK-

ceHoM (anrur, canur), rrJrarlroK;ra3oM, poroBoft o6uanroft, usorAa K-Na rIoJIe-

BbrM rrrflarou. 3rrE xe MuHepanbr BcrpeqarcTc .vr s ocHoaHofi Macce u no cocraBy
orJruqarorcr or $enoKprrcrzlfinos. 3sorroqu, cocraBa nopoaoo6plryroql{x MH-

HepanoB coorBercrByroT cocrzrBy flopo.q.

Onplnuu ,BJrllerc, Be.[yr[HM Mr{HepaJroM n cy6uenoqHbrx onnsuHoesrx 6a-

3aJrbrzx, TpuxuAoneprrrtx, rparu6asanbra(, pexe [pxcyrcrByer B Tpaxuarl.ue-

sr.r6a3anbrax, Tptxr,raH.qe3nTax. Coctas oJrHBr{Ha n cy6qeroqnbD( oJIHBIaHoBrD(

6a3altrax, Tpaxr4Aonepr,rrax nan6olee Marlre3l{aJrurrfi (Fosl-sz) rr coorBercrByer

Qopcrepnr-xpr.r3orrry, B Tpax[aHAesl,I6a3anrrax v rpixrlaHAe3l,rrux ou 6onee
xelegucrrui (Foor-zo) lr orlroclrrcs xpu3onl,IT-rl{anocl.IAepwry. Cym rro 3T]rM

AaHHbrM, MO)KHO 3aKJIrOqrrTb, qTO COCTaBBI OJII{Br{rrOB MarHe3I,IaJIbHbIe, XeJIe3O-

MarHe3r{aJrbrrLre u I,BMeHrroTcg B 3aB}rc}rMocTr{ oT co.qepxaHl{fl KpeMHeKI.ICJIOT-

Hocru BMerqarcqrrx ByJIKaHlrroB, rrro 3aBHcHT or IBMeHemx Mg/Fe orHoItreHI,L

B pac[naBe.
KluuonupoKceHbr flopoA QoprrraUnu 6oree KaJIbUI,IeBbIe ]r HMeIor cocraB

aBnIT-caJII{r (or Woaa,+q,s Enaz,q+s,s Fsrr,z-s,z Ao Wo+z,o+sJ En+r,t+z,l Fsro,s-tz,o).

3sorroqfls cocraBoB KJrriHorrupoKceHoB B grl,rx flopoAax npo]rcxo.u]IT B ocHoB-

HOM 3a Crrer yr![eHbrtreHr.rs coAepxaHr'r, Mg n Fe, rro xapar(TepHo_Anq cy6uelov-
nrur cepufi; ortr 6olee TI{TiuIIacTbIe, ilILIHo3eMI{cTbIe, 6oratrr AIIV u Ca-Al'rep-
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MaKHToBbIM MLIHUIIOM. Bce stil Sartrr [oATBepx.qaror 3Haq[TenbHyro crefleHb
He.IlocErltreHHocrrl KpeMHBeMoM I{cxo4rofi uanvrsr, B FyJIEmre qero K[I,rHoIlIpoK-
a"r51 s$slarrlarorcs Ca-ueprraaxutosofi tuolerynofi pr yra3hrBaror na @oprvrrapoBarrr{e
3TrD( Muuepaflon npa nrrcoroft Terlmepaqpe.

Iloao6uo rPIpoKceHaM ar"r$n6onrr flopoA Qopruraquu 6oree MarHe3r.rzurbHhre,
TILIHo3eMI'IcTbIe, MeHee KpeMHe3eMHcTbIe Ia oTHOcrTCfl K poroBrru ootrtanKirM H
rapracl'IT-racrl'IHrclilTaM. B cocrase errx au$u6o.uon na6nro4aetc, BbrcoKaJr Ao-
n-s AIN u Na+Ca+K.

flrarrorcrashr rropoA @opuaranr r.rMeror cpe4nrft-ocnosuofi cocraB (An33-75), co_
OTBETCTBYIOT CPEAHI,IM I'I OCHOBHbIM IIOPOAIIM H XAPAXTEPIA3YIOTC' BbICOKHM H
lpoMexfrortHblM crpyKTypHhIM cocrorHr.reM, qro cBuAererbcrByer o5 rar rcpHcftur-
ItuBilwrna6ornuua< rrqdrcra.r H B rlpoMel{gruoqrrhD( otnnx.

Karuleao'narpnesrtri noreBoft urrar qpucyrcrByer B KatrecrBe Merar(prrcToB B 11o-
pora( Oop,aaruryr. Cocras ux rore6rerc, or orss Ab+r Ao 0176 Abro , npnHaA-
JIexHT K cepHI'I BblcoKoro caHuI*ilHa - Bbrcororo arm6rra. Onu rouoreHHbre, He-
y[optAoEIeHIcIe H, rIo-BHI[.IMoMy, Kpr.rcrzlflm{3oBairr,rcb n cy6co:u44lcrrx yc.iroBr.rrD( B
orHocrrrerhHo r::96ru*Ihx orrara( (zcuaran-sa4e, I 990; kluaryptez, 2002).

I'Ie alflIeccoplrbx MHHepaIIoB xapaxTepHhr rrrranoMarHsflrr;r, afiarwff. Trrrano-
MarHer[rrbr xaparoepK]yrorcfl rroBbrrueHHbM co.qepxaHHeM Mg, Ti. B uunanrnou
cocraBe orMeqaerc.f, [oBbIrrIeHI{e coAqprauHfi yJrbBorrrlHHe]reBoro H MarHBr.IoQeppr-
roBor0 KoMrroHerrT0s. AIIafIrT B ropolax Qoprr,rarann cocTaBJrseT ycrofiurEnrrfi napa_
reHe3rrc c arraQu6onoM r.r KJrr,rHorrlrpoKceuoM, [pucyrcrByeT B H]rX B Br,rAe B6nro_
'reH}Ifi u frBlraercs, (prop-auarr.rronr. O6u.rnnoe KoJrrqecrBo arraryrra, ero paHHr-f,
KpHCTaJrJnr3aIILt Moryt cJrynoffb,qoKa3areirbcrBoM HachtrrleHHocnr soc$opou u (pro-
poM Hcxo&roro pacuraBa

Taruu o6pasou, B gBonrouuoHHoM psAy nopoa $opruaqulr oJr[Br.rH_c{r[r{T_
IrJlarfioKJla3onrnl (ocnonnofi) napareue3lrc cMeHrercs aBruT-rrJrarrloK;rzB (cpea-
urfi) - flapracr,rroBrnr. flpu gToM oT ocuoBubn< nopoA K cpeAHr.rM yrueHblraercs
coAepxaHr.re Mg, Ti z ynemlqr,rBaerc, co.(epxaHr{e Fe s reMHouBerHEX MHHepa_
JIuIx, a B [oJIeBBD( ItrIIaTax yMeHbluaeTc, co.qepxauue Ca. O6orarrleHl{e MarMarr.r-
qecKoro pac[JlaBa soAoft I'r Apyfl,rMl{ reryquMu KoMloHeHTElMrr co3Aarlo 6naro-
flpfirrr{bre ycnoB}r, AJUI paHHe[ XpACranruga\ilu artarvrra, poroaofi o6uanxu N
MATHETI{TA.

2. If erporeox[Mnqecrcne oco6eHrrocrn

flerporeoxuuuqecrrEfi cocraB BepxHerrnuoueu-qerBeprr4rrHbrx ByJIKaHr.rroB
PI3freH Ha ocHoBe 6onee 100 aHanasos. Etmr,t aHarrr43r{poBarrbr xuMr4.recKr,rfi co-
CTZIB I,I COAEPXAHI{E PCATUX PI PCAI(O3EMCJIbHbD( SJIEMEHTOB.

Pesynrratrr aHaJIH3oB noKa3blBaror, qro coBpeMeHHhIe BynKaHurrr asep6afi-
.qxancrofi qacrr.r MTglo KasKa3a, cyA, rro HoMeHKJrarype BynKarrlrqecKfix no_por (Le Bas et al., 1986; MarnaarusecKr.re ropHbre ropo.qhr, l9g3), orHocflrc, K
cy6qenovuofi (prepen'o rlerorrHofi - midalkiline) ."por. zrlrioz- M/y rura-
fpaMMa (winchestered, Floyd, lg77) [oKa3brBaer, rrro H3rreHHhre BynKaHgrbr
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pulcrloJrararcTcff B rloJre cy6uenourbD(, rqerorrHrx 6aga::rroB, a cocraB cpeAHHx

rropoA Tsroresr K floJrro rprxfialrAe3]rroB (puc. l).

5

No
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Nb^r

Prc. 1. floloxerrlae cocraBoB nopoA BepxHenm{oueH-qerBeprwHof rpaxdasarrr-paru-
anAesrroBofi Qopr"rarwr Manoro I&sltasa ua naarparnae ZrniO2-M/Y. FIo Wincte$er
J.A ardFloydP.A, (L977) :

MarcnuamHoe coAepxaHr{e MgO ua6molaercs, n rpaxn6araJrbra( n cy6-
IqenoqHbx oJrrrB[rHoBErx 6asafibrar( I,I Mer{f,ercs, or 3,97 lo 6,81%o, a 3HaqeHI{e
(M) - or 56 Eo 71. B nocne,uyroqux arQQepeHrluartx yl\reubrllarcrcfl co,qepx&
nnx MgO u <<M>.

B uopuauBrloM cocraBe HeKoroprm cy6qeJrorrHhD( oJTHBHHoBrD( 6asanr-
ToB H rpaxu6asamroB paccqlrrbrBilrorc, rropMarlrBrrfr ue([enun r onnnr,ru, n 60-
Jree Kr{cJrED( aar}Qepenquarax BbrrrucJurrorc, n{[epcrerr I,I KBapIr. Hoptrraumnrd
r,r MlrHepaJnnrfr cocraB orpuDr(aer xapal$epHyro oco6enuocrr $oprr,raquu: [epe-
xoA He0eJrr,rH-HopMarr,rBHbD(, oJIlrBI{H co.qepxarr{Hx cy6rqerorlHrD( flopoA K rE-
rrepcreH-rropMaruBHhrM r{ [rrorAa KBaprr-coAepxawrl{ cy6uenowrblM [opo.uaM.

flpn yrrreubrueHr{rr coAepxzlnr.Lfl MgO, xotoprui orpiDKaET HHAeKc .uHOQe-

penrlfiar{fi}r, )rBeJrrrr,rBarorcs co.{epxilru.fl SiOz, AlzO3, Na2O, K2O, Rb, U, Th.
Co.qepxanlle coBMecrrrMED( gJreMerrroB B oJrrrBr{He H KJMHorIupoKceHe Q.{i, Co, Cr,

V, Ca) fi s Fe-Ti oKcrAe, auarrrre (EFqO:+FeO, TiO2, PzOs, Nb, Y, Yb) c yl\reHbme-

rrrreM KoJII{qecrBa MgO yrrrcnrmztercr, vro o6yuonneuo Qparcgrom[poBalil,IeM gTffi

Mrtrrep€InoB (puc.2).
Co4epxaru{e JIeTKID( P33 (La, Ce) n uopoAax ([oprtaaUrn rpeBBlltraer xoHI-

purorrfr ypoBeHb r 200-300 pB, a rrxerlBD( (Yb, Lu) B 8-16 P8,
(LalYb)r:l2,0-30,3. flpn yrraenutreurru co.uepxaHl,Lf, MgO to 4yo (LalYb)" orlro-
rtreHr{e yBeJrmrrBagrcr, rrro o6ycroueuo QpaxunoHl{poBarrtreM aflarl,ITa. ,(am-
me xe 9To orHomenue cna6o yrueHbrrraetcfl. (pnc. 3). flpu sroru Ha6moAaercx

Cy6qenovxoil Oaganur. ,T
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cna6oe SpaxunouupoBaur{e rrxeJrhrx P33 (Tb/yb)r:1,7-3,0 pr crrrrbHoe Opax-
rluoHrrpoBaHr{e JrerKHx P33 (CeAfb) n=9,4-23,2.
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Puc.3. 3asucNr{ocrr (LalYb), or co,qepxauufi MgO:
Hoprrranurauru P33 npousneAeHo no Sun (1989)

B ocnosurD( fiopoAax orcyrcrByer enpounenrrfi Mrrrr]rMyM lEulEu*:0,87-
1,2), B^ cpe,uFrrx xe IropoArx orMerraerc, cna6rrfl enpouuearfr M[rEr4MW
(Eu/Eu*:0,75-0,84).

3.O6cyxaenre peyJrbraroB

A. Bnuauue Koposoil RoHmaliluHa4uu
Kar uoxasrlBaer MuHepaJloflrqecKoe HccJleAoBarr[e [opoA, Bo Bcex o6pas-

qa)( oirrlBrrH csex(rfi u lloqrrr He rlo.Eepraflc.f, BTopEtIHoMy E3MeHeIr[ro. 3To
orleHb Ba)KHo, rilo6H IIoHrrb, 4eficrrrreJrbHo Jrrr 6asarLTbr rrolpepraJrlrcb Kopo-
BoMy sarprcHeHrro. Mnorue o6pasqsr trMeror nopQupoayo crpyrffypy, rrro )/Ka-
3blBaer Ha ro, rITo oHH MorJru 6rr ua:ro&rmct B KopoBoM MarMaTErIecKoM oqaxe
Ao II3BepxeHtIg, u rtlKI{M o6parorra EMerb Bo3MoxHocrb Bi}arrMoAeficrsosarb c
KorilrHerrrtrJrbxofi ropofi qepe3 flpoqeccEr AFC (accrnmqronua.r-rfpaxrylorrHafl
KplrcraJrJrtr3aUrr). l[nx oqeruua gToro trpoqecca trctroJrb3yroT rreKorepeHTHBre
sJIeMeHTLr, TaKI{e rax Th, Ta u Yb. Kopora-r KorrrarMurrarp{.f, cr{,rrbHo AeficrBycr
Ha tr3MeEeHr,re Th, garre 6omEe, qeM Ha tr3MerreHlre Ta u \t, r,r BeAer K cMeqe-
Htrto srro( BeJrrFIrrE K BbrcoKuM 3naqerru rM Th/Yb orromerrrfr (Pearce, 1983). IIo
MHeIruIo sToro aBTopa, MORB 14 HeKoHTaMIrIqpoBaJmbre 6asarrrrr o4lrraroBo
xosqeETP4Pytor Ta n Th. Hauporm, 3arps3negtre 6asarBta 6yaer cnoco6creo-
Barb IrepeMeEeEllrc r 6olee BETcoKBM 3garleurfri,r Thn/b oTrroltreHrrfi screAcrn[e
BJIfrflHEs' KopoBoro MaTep[:lII{ O6Omqemroro ropfieM. Bce [poaualu3rfpoBalr-
rrEre rroporr Manoro Karxasa coorBercrByror rpeH.Ey o6oraqeunofi rulapu-
urmnrofi ManTrrr.r (prc.4).
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Pnc. 4. flnarpaurrra Th/Yb-Ta,ryb Anc nopoA rpaxa6asalbr-rpaxHaHAesarosofi Qoprvra-
quu Maroro Kasl€3a. flo Pearce J.A. (1983); BeKropbr nox;l3brBaror: S - o6o-
raLI{eHHe s cy6lyKqlrosHoft :oHe, C - KopoBa, KoHTaMHHarIrar, W - BHyr-
pHnnHTHoe o6orauqeuue, F- QparqnoHHa.s KpHsraJrnu3aqur, WPB - BFryr-
pHnnrTHbre 6a:alrru

Jluro$rnrubre gJreMeHTBr c 6olrruuu IroHHbrM paAuycoM rrzna Rb a K
(LILE) H BbrcoKo3ap.EAHEre oJreMeHrbr (HFS) HecoBMecruMhr c nopoAoo6pa3yro-
ITIHMI'I MLIHepaniIMH oa3anbrovt,loB, o6pasonanruuMr.rcf, rlpu gBonroUHH rrtanrrft -
HbIx MarM. Ax. AasulcoH H Ap. (Davidson et al., 1988) AoKa3arru, rrro orHorrre-
Hr4e BalNb u Rb/Sr He 6yAfr cyruecrBeHHo rr3MeH.,rrbc.fl npr{ $parquonnoft xpuc-
TanJII,I3aIIHtl (FC) 6agzurrrorofi lraruu, B To xe BpeMs H3MeHeHr4e srlrx oruorrre-
nnfi cesgrrBaerc, c KopoBbrM 3arpr3HeHueu (AFC). Puc. 5 rroxzr3ErBaer, rrro
Ba/Nb orlroueHr{, c yN{eHLrrreHHeM colepxaHr.rx MgO yBenuquBarorc.r oqeHb
MeAJreHHhrM TeMrroM, coorBercrByror nHHr.rH QpaxqzoHHofi xpi,lcrzuu[saqur.r 6es

fracrl{fl IqenorrHbx rloJleBhrx urlaroB r4 orrJroHrnorc, or rrnuuu xoporofi KoHTa-
MIIHaI{}Ifi. 3to AorasHBaer, qro KopoBafl KoHTaMr.rHarlvts.He utpaJra rnannofi po:rn
npu o6pasoBaHvflr ra3fraeMbrx ropoA.
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E. Xapaxmepuc muKa ucxo du oil M azMbt
IIo unenurc MHorI,Ix aBTopoB, KoHTHHeHTzurbHbre cy6qenounbre il ulenoq-

HHe 6asanbrbr Moryr .sBn.fiTbc, IIpoAyKTaME rracrr,rr{Horo ruraBJlenn.a nepxnefi
M€rHTrrrir r{nr.r Moryr o6pasoaarrc, rIpH pacTrxeHzu nurocoepu (pa(frnnre) n pe-
3ynbrare 6ucrporo ro.(HrrrHs acrenoc$epu (Convective upwelling astenosphere)
I{, HaKOHeU, Ilpl,r AOCTEXeHHLI trlaHrraftUOro IIJTTOMa B KOHTUHeHTanbnOfi:rUrOCtpe-
pe fi ero qacTHqHoM pacflnulBneHzlr.

Cyal no AaHHbrM peAKo3eMeJIbHrD( gneMeHToB, uaurrafiHrrur,r racrorrHllKaMu

!lg. fi3yI{eHHhD( BynKaHpIToB HaMII cquTaloTcs MeTacoMaTIIqecKH H3MeHeHHBIe

rparrarcoAepxarru,re uanrufinrre cy6crparn (I4uaunepauen, 2000, 2003). Cornac-
no Opefr u 4p. (Frey et al, 1991), rlerroqHbre (cy6rqenounue) 6asanmn c orHorxe-
HrfiMH (Tbn'b)r:l ,89-2,45 Moryr 6rrrr upogyKraMu rrJraBJreHr,rs rpaHaroBoro ne-
pLrAorrlTa xa rrry6nne 80 xrrr. Haruz AarrHbre rroArBepxlaror 3Tor BbrBoA: (Tb/Yb)"
orHorueHlle Nrr rzsyllareMhD( BynKaHr{ToB cocraBttet 7,7-3,0, a pacc.ulraHHarr rny-
6una reneparlun rrepBnqurn< pac[naBoB coorBercrByer 60-80 xrr,r (?Iua:r,rnepAr4eB,

2003). CreAosarerbHo, Mo)rcro crruTarb, rrro r,rcxoAHrwr cybcrparoM .trI.s H3freH-
Hbrx ByJrKarruros 6ru acreuoct[epnrrfr uarepuan. Xo$rvranorr,r (Hofrnann et al.,
1986) [oKa3aHo, .rro Rb/Sr orHorueHue frBilflercfl xoporuuM r,rHArdKaropou, vro6H
pa3rurlarb uarrrufiurre E KopoBbre Hcroqnr.rru. Hanecerrae $uryparlrBHbx roqeK
Ha lu,rarpaMMy Rb/Sr-SiO2 rroKa3LrBaer, rrro oHr,r pacnonararorc, n6nHsr.r notefi
OIB u (GrdxHfls KopD) He rrorraAaer B noJre (BepxHrrr KopD.

Kporrre roro, rpaQr4KI{ orHolrlennfi uecoBMecruMbrx 3rreMeHToB runa KA.{b
u BaA{b [oKa3hrBtlror, qro Na il3yarcHHbrx BynKaHr{ToB Hcxo.qrbrM cy6crparou
6rrua o6orarueun as. MaHTvtfl, (puc. 6).
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Psc. 6. Bapnaqnouxbre Ar{arpaMrrmr Rb/Sr-SiO2 u K,rNb-BaAfb An ropoA rpaxr,l6a-
3aulbr-TpaxxaHAe3HToBofi tpopnaauuu, c 3aHeceHHeM cocraBoe geurHofi xopsr, N-
MORB s OIB (HIMU, EMI s EM[D. HMU-uarrruf,, c BbrcoKuira UlPb H Hyt3-

xuu 8'5r/865r (0,7029) orHorrreHHnrna; EMI-o6orarrIeHHa, MaHTH.r, c HH3KHMH

UlPb, Rb/Sr, 8'5r/865r (0,705) orHorrreHHflna; EMll-ofie1zrr,eHHo{ MaHTrs, c Bbr-

coKr,rM H Rb/Sr, 8'3r/86 Sr (0,7 22) orHorrreHHrMr.r
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I4s tmtepatypHblx I{crorrH[KoB H3BecrHo, qro reHe3uc rrlenorrHHx (cy6rqe-
novnsx) 6a:alrron o6rscHsercfi c noMoulbro rpex uoAelefi: 1) @paxuuoHHa-,r
Kpr,rcraJ-rnE3arJufl; 2) qacrutHoe [JraBneH]re; 3) Bsauuogeftcrnze c KoHTrrHeH-
ra-nsnofi naroc$epofi.

B. @ p axquoH H ar Kpu c m a"ry nus a4utt
Ilerporpa$[qecKl{e,qa}IHbre cBuAererrcrByror o roM, truo 3BoJrrourur BepxHe-

m{orleH-rrerBeprrfltr{bD( cy6uenowrbD( rropo.q npoucxoluna B pesynrrare Qpax-
ulrolrHofi rlpacraffru3auy,u.Ilopolpr B ueroM uop(puponue, la rrapareHe3uc Qeno-
Kpl,IcrzunoB [oKa3blBaer fiocrefleHHoe r.BMeHeH]re: oJrHBrlH - ouronHofi [JIafl{oKJIa3-
KIIHHOTIIIpOKCeH; OCHOBHOff rrJraruroKJrtB-KJrr.rHoru.rpoxceu-alr@u6ol-rurauoMarHe-
T*rr-afiarvr I{ cpe.4{Ilfi nnan{oKJla3-KJl}IHo[[poxceH-au@u6on. feoruavuqecKr,re IaH-
Hbre raxxe [oKa3brBzuor, rrro pasnoo6pas]re fiopoA $oprrlaqua o6yclorleno (bpax-
qzorurofi KpucrairJu3arg{eft. Tax: 1) c yt!{eHElreHr,reM coAepxanrd.f, MgO yrraeHr-

Iuaerc, coAepxiur,re coBMecrr{Mbx sJreMenroe (Cr, Ni) u }tserfirraBaerc, KoH-
rleHTpaqlu HecoBMecrr,rMbx 3JreMerrron (Rb, Th, U), o6yclonleHHhx QparuraoHu-
poBaHrreM oJrlrBrlH4 KiruHoflfipoKceHa; 2) yrr,reHunaercfi coAepxanr{e TiO2 u P2O5,

o6yclomennrx OparquoHlapoBaHlrerrr Fe-Ti oKcr,rloB w ailarwta;3) mmnnenbr flB-
HbIe rloJroxraTeJrbubre KoppeJrfl[,roHHbre cBq3r4 LREE c SocQopoM, KaJrbrrr.reM H
(ptopont, o6ycnouerurhle KoHueHTpI{poBaHr{eM JrerKKx pe.{Ko3eMenbHhD( 3JreMeHToB

B arIarLITe (ros0QuqraeHTbr pacflpeAeneH]rrr REE aru arrararra cocraBJrfler 10+100).
}ru Aannrte rloKut3blBaror, rrro $paxuuonuas, :rpvcrufirt3arJprs, oco6ermo BiDKHyro
poJlb l{rpan a Nrfl, apaxlr6asarrros r{ TpaxflarrAesu6a3arbros.

Taxau o6pasou, gBoJrrorlrarl rrepBzlrHoro pacilnaBa onpeAeJrrnacb r(pucran-
Jrr,Barlr{oHuofi auQQepeiruraqzeft B rrpoMexyrorrHhrx oqarax ryreM ([parqaouu-
poBaHlrs MenaHoKparonsrx (onuBr{H, KJrHHolr4poKceH, arraQrE6o:r), lefirorparoBbD(
(nraruorcras) u axqeccopHbrx (ruranouarHeruT, auarur) Mr,rHepuIJroB, rrro cno-
co6cmosaro o6pasonanuro 6oree KpeMHeKncnbrx pacflnaBoB.

f . P asnuqubte cmeneHu qacmuvHozo ru oqreHufl
(DparuaouupoBaHr{e HFSE sJreMeHToB - o6uta, oco6esnocrb KoHr}rHeH-

TaJrbHbx Lr oKeilHr{qecKux 6asanrros. Tar, $paxuuoHupoBaHue HFSE 3JIeMeHToB

flBilflercs, Syttxquef KoJrrrrecrBa ocraroitrroro rpaHara LI KJrHHorIlrpoKceHa B
uanulfiHrx r.rcrortrrlrKix B pe3ynbrare pa3nr,rlrnofi crenenz qacruqHoro rrJraBJre-

nprs. Ilora Y coxpauxercs B cy6crpare (Ka:l), ua6moAaerc . cunrbmas. orpl{ua-
TeJrbHiur KoppeJrrrru, Mex.qy uHAeKcoM rracrurtrroro TIJIaBJIeHHTI CeN s Nb/Y or-
noruenufi (Koxc rr Ap., 1982) n ZrAllb B rl3fraeMbrx BynKaHurax (puc.7).

I4rnepnpenpyr puc.7, Mo)IGIo 3itKJlroql{rb, .rro o6pauEr c Bblcot*ru CelY u
Nb/Y u HrrlKr{M ZrAh ornorrreHrrMr,r yra3hrBaror Ha H}I3Kyro crelreHb [JIaBrIeHHfl LI,

riao6opor, Hr{3Kr{e CeN, NbiY r.r Bbrcoroe ZrA{b orHoIrIeHI,IJI flBJlrlorc, pe3ynb-

TaroM srrcoxoft crefleHu qacrfirrHofo nJraBJreHr.It. fieficnnureJrbHo, KaK iroKa3aHo

HaMr{ paHee, crelleHb IIJIaBJIeHI,L nepnnvuofi MarMbI cocraBJIrJIa 2,5-l0yo.
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Ptc. 7. BapaaquouHbre AuarpaMMbr CelY-ZrAtrb z Ba/La-BaAIb Arq nopoA lpaxu6a-
3anbT-TpaxHaHIBHToBoft Qoprr,raUrau. Tpengsr noKasbrBaroT QpaxquonnpoBaHHe
KJTHHOnHpOKCeHa

C paeueuue 3JIeMeHToB-[pHM ecefi fiopoA Tpaxi,r6a3anbr-Tpax]raure3r4 ToBoft
(fopuaqNu u rrptrNtlrrptBuofi MaHrrrH (no Sun and McDonough, 1989) (puc. 8) uo-
KEL3hrBaeT, qTO [3rraeMbre cy6qeroqHbre BynKaHHTET o6oraqenrr n 6offiruIllHcrse
Jrr,rro(br{nbHrnau (LILE) u ueroropbur,r BbrcoKo3aprAHbrMu srreMeHTaMu (HFSE).
3rn Aannrre [o3BoJUIror Hitla AorrycrlaTb, lITo 3TH nopoAbl orrlrqalorcs or HaA-

cy6,(yKuuoHHbD( ByrKaHHrrecKHx o6pa3onauufi, a ilo coAepxaHr.r;rM r,r crreKTpilM
6rmsKr,r K EopoAilM oKeaHr,rqecKux ocrpoBon r,l pr.r(froBbx 3oH, o6paronanrurExcr
r,r3 o6oraqenHoro uasrufinoro LrcroqHuKa, rrro rroATBepxlaer BbrrtreilprBeAeH-
Hbre BbrBoAhr.
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Puc. 8. Pacnpe4eleHHe pe.4fl.D( oneMel{roB B rlopoAax rpaxu6asamr-TpaxHaHAgHrosofi

Sopuaulrn Maloro Kaerca3a (AaHHue Nts, npuuurusHofi vraHTVH (Sun,
McDonough, 1989)

Kar< sHIHo kr3 purc- 8, nopua-irusoBaHHbre rrxeJrbre P33 (HREE) r y MeHs-
Iorc.fl B y3KHx ,q.rarra3oHtx. ?ro cnuge,relrcrByer o roM, r{To rpaHar flpucyrcTBoBalr B

uarrrrftrou r{crotrHrirKe 6asarnTon.
Ha ocuose [pI{BereIrHbD( rlerporeoxr{Mr.{qecKux .{aHH6D( MoxHo 3ErKJrrorMTb,

lrro reHepallrrfl flepBurtrrbD( MarM AJUr fiopoA rpaxu6a:anrr-Tpaxr{auAes[tosofi
Qopr,raqnr [poucxoALIJIa rIpH rlacTnrtrroM flJtaBJreH:aH MeracoMaru3r.rpoBallHoro
rpaHaroBoro Jrepqomrr4 creleub rrJraBJreHr,r, Koroporo cocraBr{rra 2,5-l0yo.

BrrsoArr

1. IIpu o6paaorauul,I BepxHe[nflorleH-qerBeprurrHoft rpaxu6a3aJrbr-Tprxpr-
aHAe3HToBofi Soplrauun Ma-noro Kasra3a BoKHyro pon6 r.rrpana Kpucrarr rrr4sa-

u}roHHits au(p(pepenqilau.u5, ilyteM SparqnonrpoBaHr.rfl MenaHoKparoBhrx Mr,rge-

PZUIOB, IIJIAfl,IOKJIA3A, A TAKXC TI,ITAHOMATHETI,ITA H ANATHTL BTIHAHfiE XOPONOfi

KoHTUMI,IHaIITu 6rrro He3HaqI{TeJrbHbrM.

2. rlopoarr Qoprtraunn, cyry rro coAepxaHr{ro pe.uKrrx r,r peAKo3eMeJrbHbD(
SJIeMeHTOB, OTJTLIqaIOTCfl OT salcy6ayruuouHbx BynKaHr,rqecrrx o6pasonanrafi pr

6rnsKr.r K nopoAaM oKeanr.rqecKr{x ocrpoBoB lr pxsronrx sou, o6pasoBaBmr{xcs
H3 6$gmrrlenHoro lrcrorIHI,IKa.

3. I4cxoanrfr cy6crpar NIl^ HslrrcHubD( BynKaHr{ToB coorBercrBoBaJr Mera-
coNrarr,r3npoBaHHoMy rpaHaroBoMy nepqonury, crefieHb [JrzrBJreH[s Koroporo
cocraBJrrJra 2,5-|00 .
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OCOEEHOCTI XI{MI{qECKOTO COCTABA I4 fIETPOTEHE3IIC
KOJIJIH3I,IOHHbIX MATMATUTOB EOJIb ru Of O KABKA3A

H.B.Kopouoncrcufi , JI.[I.[en u na
MfY, Mocxea

KopoHoncxxfi H.B.r.{enrnna JI.II. Oco6eHHocrrr xrrMr.rrrecKoro cocraBa r nerporeHe3gc
KGIUII3HoHHIIX MarMaruTos Eqfluuoro Kasraga. [eranuHuE a*ar,w3 xr,rMlrrrecxoro cocraBa Byn-
KaHHToB I,I Hx MI,IHepanoB rroK€razut, r{To rpaHcMarMarrqecKr4e my6nrurure Qaror.rarr Hrpaflv BeAytryo
ponb B MarMarl,IttecxoM nerporeHe3r,rce penroHa. BHmasneH[e nepBl,IqHbrx MatM rrpn KoErr,rHeHTz]Jrb-
Hoil xo.ruusnn lrpoucxoauT B ycnoBr.rrx c;lKarilr. ]ro onpeaelrer cneunQury 0nronnHoro pexr,rMq a
TaKxe npoueccoB Kr,rcJrorHo-ocHoBHoro sgauN,ro.qeficrBua $ilowga" pacnnaBa r,r BMeuI:uoIrIHx roJrul.

Koronovskv N.V.. Demina L.I. Special features of the chemical composition and
petrogenesis of collisional magmatites of the Great Caucasus. Detailed analysis at the chemical
composition of volcanites and their minerals indicates that transmagmatic abyrisal fluids play the
leading role in the region's magmatic petrogenesis. The initial magma fusion during continental
collision occurs in the compression conditions. This factor determines specific features of the fluid
regime and the acid-basic interaction processes, melt and enclosing series.

Koronovski N.V., Demina L.i. Bdyiik Qafqazrn kollizion maqmatitlerinin kimyavi
tarkibinin xiisusiyyetlari va petrogenezisi. Vulkanitlerin ve onlann minerallarrnrn kimyevi tar-
kibinin deqiq analizi gostarir ki, regionun maqmatik petrogenezisinda transmaqmatik derinlik
fltiidlari apancl rol oynamrgdr. Kontinental kotliziyada ilkin maqmanm erimasi srxrlma zamaut
bag vermiqdir. Bu ise fliiid rejiminin, elece de fltiid, erinti ve atraf siixurlann turgluq-esasilik xas-
selerinin qargrhqh tesir poseslerinin spesifikasrm miieyyen edir.

B nosAnexafiHo3oficKoe BpeMt Bonrruofi Kanxas, KaK E Becb KaBxa3cKr.rft pe-
rHoH, Ha(o.4{JIcs B cocrorHl{fi o6uero cy6Mep[4.IoHaJlbHoro cxarHq, opuerrrr{po-
BaHHoro B HanpaBJIeHI.IH CCB-IOIO3, xoropoe qpoAonxaercfl. rr B Hasrof,rrlee Bpe-
MrI, rlro rolrBepx,{aetcfl. Aarrrrbrrvrr{ GPS (IIIenqeHKo yt I{p., 1999 u Ap.). Ono o6y-
cJIoBJIeHo IrpoueccilMil KoJlro1l3wrr A(pprxaHo-Apannficxoft u Enpasnftcrofi Jrr{To-
cQepurx rrJtrrr, rrpoucxoAf,rerr,ru 3a crrer pacrcpblTr{r, :rrar{yrmafl, c rro3,Ulefi ropbr, Ar-
Jlilrrrl{llecKoro oKeaHa z, coorBercrBeHHo, 3anpbrfl,rrI oKeaur.rqecKoro 6accefiua Te-
THc. Bo BceM KaBKa3cKoM cLIHTaKcr.rce, cHJrbHo flepexdrofi qacrr4 A;rsuuficxoro
noffcA lryBcrByerc, B[tvtsH,[1le ctlMoft ceBepHofi rtagrv Apaeuficroro KJTHH4 ero (ocr-
pur) (rrHAeHTopa), Ha ceBepHoft npoeruIr,ru Koroporo KaK Ha Marou, Tax r{ Ha
Eornruou Kasra3e pacnonararorcff Hru6onee Bo3BbtrrrerrHbre fracrKr,r perrbe$a AK-
KoMoAaIIu, cy6MepE4,IoHzIJIbHoro cxia'r]rls. BbrpoKaercfl,Ha'sr,|itas. c no3,Ureto 3orle-
HA B 0opMI{poBaH[I,I cucreMbl pa3pbrBHbD( HapyrtreHr.rft, B ocHoBHoM HaABrrroBoro ]r
c.mllroBoro xapal(TepoB. B clprroBbD( 3oHax Ha orAeJrbHbx yracrKrx MoDrr.r Bo3-
HrilGryrb o6crauonxll Tpaucflpecc]rfi, oco6eHHo 6raronpurrnrre Na o6pasonarux
Byrrcagr4qecKrD( ueHTpoB rr MafMaTlrqecKHx oqilroB.

KonnfisfloHuble [poqeccbr B Kasra3croM cerMeHTe conpoBoxAalwrcb MouI-
HefimHM HitseMHbrla BynKaHI{3MoM I{ rrHTpy3r{BHbrM MarMarr43MoM, Hau6onee
ur?rpoKo pa3BHTbM B flpeAenax Manoro Kasra3a r{ rrocTe[eHHo y6brBaroqr,rM B

ceBepHoM HanpaBneHfifl.Ha Eoffiruorra Kasra3e r.r B roxHoM flpe,uraaxasbe Bbrle-
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ilfleTcfl oAHa IlpoBvtldlll4fl. HoBefimero BynKaHH3Ma u :/IHTpy3lirBHoro MarMaTII3Ma,
npHypoqeHHa, K 250-xulouerpoBoMy orpe3xy MexAy BynKaHzrMr.r 3nr6pycorvr ua
3arla.4e n Kas6exoM Ha BocroKe u xapaKTepa3yrouascs :aau6o.rrblunMr BhrcorzlMg
penre$a.

flerporeoxlrMrrqecKlre oco6ennocrn MarMarHToB

Manuarnqecxrae o6pasoBaHu.s no3Auero xafi nosos Eoluuoro Kasxa3a orHo-
cflTcfl, npeuMylqecrBerHo K H3BecrrcoBo-rqeiroqHbrM, pexe cy6rqenovnhrM cepr{-sM,
n ux cocraB I{3MeHrlercs or 6asailbroB r.r rpaxu6azalbroB.4o ynbrpaxrrcnbrx pxo-
JraroB, rrpr.r SToM Kr.rcnbre pa3Hocrr.r HopMaJrbHofi r{ero.rHocru (pr.rolzr6r, p}rora-
ulrrbr, laquTbi) npeo6-rralaror HaA ocHoBubrMlr, cpeAHr,rMr,r l.r cy6ruelo.*truu. B
Kas6excxofi ny,rxaur.{ecrofi o6racru pa3Brarhr 6oree ocHoBHbre }r rqenoquhie Byn-
KaHHTbI IIo cpaBHeHulo c 3ls6pyccxofr. Byrxzurrarsr Eolrruoro Kasra3a xapar-
TEPI{3YIOTCf, HI43KI,IMH COACPXAHI{'IMU Ti, FC, T.flXCJIbD( REE, Y BO BCEM AI,IAIIA3OHC
cocraBoB, B To BpeMiI KaK corepxaHlrs Al a Na AocrarorrHo BbrcoKue. 3ro nupa-
xaeTc, B ,{oBonbHo qacroM [pHcyTcTBrl]r B KHCJTbTX pa3HocTsx BynKaHHToB HOp-
MarrrBHoro KopyHAa (rc 2.l2olr, 3nr6pyc, qeneu), a raKxe HopMarHBHoro nese-
nr4Ha B 6olee ocHoBHbrx B/.rKaHIdr&x, npu srolr ua6rnoAaerc . Bo3pacraHue ero
coAepxaHufi s nopo.uax Kas6ercrofi o6nacru (1o 5.5%o, Ka:6ex) no cpaBHenuro c
3nr6pyccrofi (ao 7.340 , cypx-Kpanayx). Maxcr{MaJrbHbrM coAepxaHr,reM HopMa-
THBHOTO ueQe.nUHa xapaKTepr.r3yrorc.s rpaxu6a:alrru floroKa Banarz (ao
16.46%). MarnesplarrHocrb cllcreMarl{qecKr4 Bo3pacraer or 6o:ree paHrrr{x BynKa-
HTITOB K [o3AHHM (flonon ]I Ap., 1987). OAuaxo B rIeJroM MarHe3rraJrrHocrb nopoA
He BbrcoKafl. Hanpunep, orHorrreHze Mg/(Mg+Fe) 4:i.r 6asa,'rbrou Bomiloro Kas-
Ka3a cocraBrset 0.38-0.47, wo 3aMerHo orrlrqaer lrx or rropoA, rrJraBneHr,re Koro-
pED( OCyrqecrBrsrocb B paBHoBecur,r c MaHTUfinsna cy6crparonr, Ar, fiocJre,{Hnx
ouo paBHo 0.68-0.75 (Frey et al., 1978).

B uopogax pa3Horo Bo3pacrar pirBr.rrbD( B [peAenax o[peAeneHHbx ByJrKa-
HI,IqecKrx pafioHon u oco6enno UeHrpoB r.r3BepxeHr,rlr, na6mo4atorcr He3HarrH-
TeJIbHLIe Bapfia\uu corepxarrrfi unorrx xr{Mr{rrecKr,rx gJreMeHTos. B ro xe BpeMJr
rrpocTpaHcTBeHHbre Bapr.raqr,rH xr{M}BMa ByJTKaHHTOB Or{eHb cy[IecTBeHrrbl, qro
y6eguremno 6ruro roriBauo n pa6ore B.C. rlonoBa Lr Ap. (1987). oco6euuo xpxo
9TO npOrBneHo B pacnpeAeneHua peAxr.rx 3eMeJrb. Bo scex rulax flopoA JrerKr{e
REE pesxo npeo6ra,(aror HaA rDKeJrbrMH. creuesr arns@eperuJr.rpoBaHHocru
crIeKTpoB 3aBucur or IrlenoqHocrH: 4nx cy6ueloqHhD( pasnocrefi orgorrreHlre
Lall-ug.ry cyrqecrBeHHo Bhlrue. B 6asarurax u a*t1leznlazaJrbrax eBpo[HeBalr ar{o-
Mafiil4s. npo-fiBreHa c.ra6o, KpoMe nopoA Bym(aHa Kusxal. Halr6onee HH3KHMH co-
AepxaHr,rrur.r pe.4Kr.rx 3eMeJfb rro BceMy crreKTpy xaparcrepr,rsyrorc-fl 6aea_urrrr ayn-
xana Cypx-Kpanayx n an.{esv6a3airBrrr fyaaypcroro roroKa. B npe4elax HeKo-
TopbD( KoHKperHbD( BynKaHr,rqecrux pafiouon (Ke:rcroe Haropbe, tlerena) cneKrpbr
REE nopoa pa3nurrHoro rlo KpeMueKr{cJrorHocrr{ cocraBa oqeHb 6rusra{. flopo4u
Kas6exa pe3Ko orJlzrlalorcc ot 6oruuuHcrBa BynKaur.rros Bomrtroro Kanxala uo-
JIoxHTeJrbHoft enponuenofi anouwfiieit, fipof,BneHHofi so Bcex r]rrrax paHHrax 11o-
poA, npu groM orrlerJlttso Ha6rnoAaerc, o6orarrlenne no BceMy crlercrpy REE nyn-
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KaHHToB 6onee ocHoBHoro cocraBa. B to xe BpeM, B roJIoIIeHoBbx aHAe3uAa-
rlrrrix rrerKo BhrpalxeHa orpuuarenbHa, eBporryreBas. aHoMzurar. [m 3m6pyca u
oKpyxilouax ero BynKaHr[dKoB cr{Tyaqurr npsMo npor}rBorroJroxHaJr: 6onee pan-
HHe pHoAauHTBr r,rMeror cla6sfr enponuenufi Mr{Hr{M)M, a 6olee rro3AHlre AarIHTbr

- MaKcI.IMlr{. llolo6Hoe narepanbuoe H3MeHeHr.re xl,rMuqecKoro cocraBa BynKaHH-
ron Bolrruoro Kasxa3a cBu.qgreJrbcrByer o roM, rffo [epBuqHbre MarMbr BbI[JIulB-
JurJrlrcb B paBHoBecur c pa3nkrlrHbrMr{, reTeporeHHrnrlu cy6crpaTaMH.

Bce runrr BynKaJrHToB pe3Ko o6orarqenrr mlroSnnsurrMu gJreMeHTzlMH c

fpytluhntla IaoHHLMIa paA[ycutMr.r. B uynru{gneMeHTHbD( reoxuMr.rrrecKr.rx cfieK-
tpax 6asanbroB orqerm,rBo lpofiBneHbr [oJroxureflrHhre aHoMaJrr{H Th, Lq Zr, Th
r{ orpnrlarenbuue Sr, Ti, Y, H rro xapaxrepy c[eKTpoB orrr 6nasKr.r K cocraBy rro-
crapxeficroft ronrnnerma-usnofi Kopbr (puc.1). CootroureHr,r.s r,r3oronoB crpourlr{,
B BynKaHHTa< Bolruroro Kasra3a r.r3Meru[o'rc, B rrrzpoKux flpe.qenzu( or 0.7042 rc
0.7 07 7 (By6non, 2003), orpaxa;l perlroHaJrbHbre Heo.[HopoAHocrr.r cocraBa ByJrKa-
HI{ToB, LI coorBercrBylor H3oro[HbIM xapaKTepucruKaM naonoAofi Kopbr KorrrraHeH-
raJlbHoro rung_(YlyaxoB H Ap., 1993). ftir 3lr6pyca H.rMeqaerc, 3aKoHoMepuoe
yMerrbrrreHu" 8'Sr/tusr or 0.7073-0 .7077 lrlrl-pa'irlttx ByjrKrurr{roB Ao 0.7055-0.7059

- NIrIIo3AHLIX (faseen, 2003). Xaparrepnofi oco6enHocrbro rrerBeprra.urbrx JraB

Eonrruoro Kasxa3a flBilsercfi. fiepButrHa, HeypaBHoBerrreHHocrb H3ororrHoro co-
cTaBa MexAy orAenbHLrMlr MHHepanurMr{ BKpanneHHr.rKoB r{ ocuoBHoft uaccofi
(By6uor,2003).

tga

I
a G 'q ri'l OA'E.g q l rrt t.a IG E - Fr ta J (J 

= F. :E O. = N o F H !, :E (-)

Puc. 1. Mymnle.neMeHrHbre cneKlphr 6a:arrros Eoluuoro Kaexa3a. N-MORB - no
(Tarney et al., 1981); nocrapxeficnas KoHTHHeHTzurbHar Kopa - no (Taylor, Mc
Lennan, i985)
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flo coornorreHr.rro Cr-Ti, Ti-Zr, Zr-Ti-Y, Si-K-Ti, Si-K-Mg, Mg-K-Ti u ap.
MiIrMaTrrrbI Kanra:a 3arrl,IMaroT rlpoMexyroqHoe noJloxeHHe MexAy ByJTKaHIITZIMH,

o6pasonanruuMlrcfl r ua4cy6gyKrl]roHHbD( r{ KoHTuHeHftubHo-pu@ronrx o6cra-
HoBKax. B to xe BpeMs ByJIKaHHTsT pa:la.trofi KpeMHeKHcJIorHocrH uopuanurofi
IrleJloqHocrv Ha AilarpaMMax Si-K-Ti, Si-K-Mg 3aHaMuuor o6oco6leHHLre roJUr
(puc. 2), qro Aaer Bo3Moxgocrb I,IcIIoJIb3oBarb rlx KaK Al,rarHocrr,rqecKlle AJUr Bbr-
,cHeHI,Lg reoAnHaMuqecxofi o6cranosx[ MexKouTr{Heutailsnoft KoJrnH3r,Iu. Basam-
rrr Kanxasa tro cpaBHeHr4ro c [opo.{aMu rpyrzx reo.u.rHaMr.rirecKr.rx o6crasonox
cylqecrBeHno o6orarrlerust Zr. 3to nosnonprno AonoJIHlITb o6qeuseecrHhle .IIHc-
KpaMHHauHoHHLre Ar.rarpaMMbr Zr-Ti, Zr-Y, Zr-Ti-Y (pzc. 3) roflsMr.r An, BynKa-
HrrroB, o6pasonanurHxc{ upfl rrpoqeccux KoHTHHeHTaITUOfi KoJrJrr.r3r,ru.

I'Iurpyaunuble nopo.qbr Bomruoro Kamasa iro coorHorrreHurM nerporeH-
Hbrx oKcHAoB rr MIIKpoSJIeMeHTOB pacnonararoTc, B [oJLf,X rro3AHeoporeHHbD( I,r

cHHKorrJILt3HoHHbrx rpaHLIToB (pnc. 4, 5). JIrErur He3HarrrareJrbHa.,r tracrb rropol
IIoIIa.(aer B noJre rpaHraroB BynKaHEqecKr{x Ayr, .rro cBrrAerenbcrByer o coxpa-
HeHHH B MarMarr.rrax HeKoropbrx qepr xHM143Ma, flp[CyrrrHx nopoAaM npe.4rrrecr-
ayrcu1efi KoirJrr{3r,ur cy6.4yrquousoft o6craHoBKe.

KlO Kzo

Si02/15 MgO SiOz/15 TiO2

Pac. 2 . fir.rarparvrusr SiOz-KzO-MgO n SiO2-I(2O-T iOz Ms no:gHenafiuosoficKgx ByrrKa-
Hr.rroB uopnaanruoft rueror{Hocru..fiauuue aBTopoB n B.C. flonosa N ap. (19g7).
flolr nynxaHuToB Ha AnarpaMrr.lax: MOR-cpeAHHHo-oKeaHHqecKnx xpe6ror;
SSZ-soH cy6ayxqfifi; CR-ronraneHTarbHbrx pnQroe; CCZ-zol KoHrHHeHraJr6-
soft rcollugun no (,{euuua, Cauouon, 1999)

SSZ

CR

ccz

MOR
SSZ

MOR

ccz

CR
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Pnc. 3. .{uarpauusr Zr-Ti (A), Zr-Y (B), Zr-Ti-Y (B) airr HeoreH-qerBeprgqHbrx 1asails-
ToB Eonbilroro KaBKa3a. .{auuue aBTopoB H B.c. rlonosa H Ap. (lgg7). rlonr Ha
AHatpauuax. Ha A: A, B - HH3KoKtuIfieBbIe roJreHTbr; B, D - 6asalprr oKeaHH-
r{ecKoro arua; A, C - HSSeCTXOBO-UleJIOqHrre 6agalrrur, no (pearce, cann, lg73).
Ha B: A - eny'rpurur,THbre 6asanrru; B - 6asarrrbr ocrpoBHbrx Ayr; c - 6a-
3a.Jrbrbr cpeAHHHo-OKeaHHrrecKHx xpe6ron, no (pearce, Norry, 1g7g). Ha B: A, B
- HH3KoKuIJrraeBbre roJrezTbr; B, C - H3BecrKoBo-rqenorrHbre 6asaarru; B _ 6a-
3a.nbrbr oKeaHHqecKoro AHa; D - nnyrpnrurHrHbre 6asalrrrr, no (pearce, cann,
1973). Ha scex AuarpaMMax: CCZ - 6asanmur 3oH KoHTr,rHesralrsoil KoJrJrH-
3nil, no (KopoHoac rc ruit, fieuuua, Z0 0 4).
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Pnc. 4. Heores-qerBeprHqHble HHTpy3HBHbre [opoAbr Eoluruoro Kanxasa Ha AHarpaMMe
reoAr,rHaMHrtecrofi no3Hur.rH rpaHuroaAos (Batchelor, Borvden, l9g5). l_3 _ rpa_
HHrbr H rpaHoAHopHrbr HHTp)rcHfi Kaexa3cxr.{x Mnnepalrusrx BoA (l), fnanuoro
xpe6ra (2), TupHuay:cxoft uroeHofi :ousr (3). 4 - eruaxcyprHHcKue rpaHr.rrbr.
Xuuuqecrcue aHiurr43bl B3rrbr us pa6or: (rlonoa H Lp., lggT;Kopouoacxu it u Ap.,
1986). I{ra$psr Ha AHarpaMMe coorBercrByror rpaHgroHAav: l-uauruitnrtu, 2-
IrpeAKonnH3HOHHbrM, 3-nocrrco,uH3HOHHbrM, 4-no:4HeoporeHHbIM, 5-auopo_
reHHbIM, 6-cuHrcoua3HoHHbrM, 7-nocroporeHH6IM.

1 000

100

10 20 50 100
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Pnc. 5. luarpar'aua Rb-(Y+M) Ar.fl HeoreH-qerBepruqHbrx r.rHrpy3HBHbrx nopoA. flols ua
AHarpaMMe no (Pearce et a1., 1984). Yc.iroenrre o6ogHa.reun-fl Te xce, qro Ha pr.rc. 5.
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rIerporeneeuc

Y.urrrma.ff oco6ennocrfi reororgaMr{Klr KoJlrrtr3raonnofi 3onbr Kanxasa fr, xyr-
MI{3Ma ByJIKaH}IToB, H€tMId 6una flpeAroxena Mo.uenb KoJrJru3r,roHHoro MarMarvr3-
Ma c re,UyUefi poJrBIo upoueccoB oKHcJIeHI{, rury6uuurm BoccrarroBJreHHbD(
TpaHcMarMarr{rrecKrrx Qrnougon (Koponorcrufi,,(euuna, 1996; 1999; 2004).
B orru.nle or Apyrrx reoArrHttMrlqecrrx pexl{MoB, BhrrrJraBJIeHHe flepBlrqrrbrx
MarM IIpI,t KoHTnHeIrriIJIEHoft xofirusfil4 flpoficxo,ryT IIpII cxaruu, tmo ]r oflpeAe-
Jrf,er clleql{or*y Qrnougroro pexuM4 a raKxe trpoqeccEr Kr{cJrorHo-ocHoBHoro
ssarrMoAeffcrBtrs. Qruoug4 pac[naBa r{ BMetrI{uoqr{x roJrrq. flpoucxoxAerrue
$nrouaa Moxer r,rMerb ,EorKyro rp4poAy: 1) or4enenue or ocraTKoB Hetrepepa-
6orannoro cne64 TepMo,(rrHaMHqecKE HepaBHoBecHoro c o{pyxarcuefi uauru-
eft;2) Mrrrpalm, c 6o.mruxx rrry6un, B ToM rrlrcJre r{ c rpannqbr sApo-Marrr}rf,, Hc-
floJrb3yfl Heo.quopoAHocrrr B MaHT[rr{, co3AarrH6re rrpeAruecrBosaBruefi cy64yxqr-
efi. B MoAeJrH TaKxe fITeHrI ffBJIeHlL ,ueKoMflpecclll.i, Ar4cc*rrrar]rBHoro BLrAeJre-

HrIrI TerIJra rrprr IrJlacr]rrrHoM aeQoprr,rapoBarrul{ BerqecrBa uuxueft Kopbr, a raKxe
flpoqeccEr .qerrApararlfir{ M}ruepaJroB trpr{ rr,remrraopQr,I3Me flopoA Kopbr, floBbr-
marcIqlte flapulraJlbrroe AaBJreHr{e Bo.u6r ro Qnrouge u cuoco6crByorqfie crr}Dre-
Irnro reMrreparyp rrnaBJreHrrr cy6crpata. Kaxcarul H3 gTrD( trpoqeccoB BHocfiT
csofi sK[aA B pa3Blrrlre MarMarr,r3Ma. OAnaxo reoxtrMrqecrore oco6errHocrr.r ByJr-
Kaur,rroB nan6onee rroJrHo o6rscHrrorcf, c rro3r{rufi r.rnaenno $mouanofi Mo,qeJrrl.

BocsranosJreHHble uanrnfinne SmoNau rarurro'Tc, rre roJrEKo HTaBHLTM Te-
rrrroHoclrreJleM, Ho I{ MaccoHocI,ITeJIeM, IlocraBJrt s o6nactr MarMorenepuuufi
6onrmoe KoJlr{qecrBo Bhrrr{eJIoqeHHBD( rlg Marrruu gJIeMeHToB c H[r3KI{MrI IIoreH-
uuuulut.tvttr EoITIlgaIIlrlr (nexorepeHTuED( gJIeMeHToB). ]ro AoKa3aHo MrroroqlrcJrerr-
HbIMI{ TeOperuqecKI.IMI{ }I 3KC[eprrMeHTaJrbHbrMH rrccJleAoBaE{y!frivr, coulacHo Ko-
TophIM rny6unnrre BoccraHoBneHHbre Qrronarr cuoco6nrr pacrBoprrb r{ BbrHo-
cl,rrr orpoMnue o6te*rbl BelqecrBa (KopxxncKuft, 1976; IIersr{KoB, 2003 u rrano-
rEe Ap.). flpu rx oKucJreErrr[, 4pexAe Bcero Ha rpaHrqe Kopa-Mrurrr(, c pesKo
pa3JrruHbrM xrrMnqecKr{M cocraBoM ToJrq, crGo3B KoropHe r[rurrryyrorcr Qruou-
AbI, IIpOI{CXOroIT AOIOJIHI{T€JIBHOO Br-r/{eJIeHIIe TeIIJIQ IIpI{BOAflqee K IIJIIIBIIeHIIIO.

,{anruefi'mail Mrrrpaul.rr MarM rr Qruougoe BbBbrBaer uerauop$n3M r{ Marrr,rarr-
qecKoe 3aMeueHr{e flopoA Kopbr, trprr sroM $ruou.4sr rax 6rr uo.qorzlBJlu&lror ror
K pac[naBJIeHI{Io, BbIHocs rr3 HrD( rr,rarruoQo6ulre giIeMeHTbI }I o6oralqas MarMo-
(fra.urnruu. Marrr,rarasM Kasrasa roJrbKo B gToM cMrrcire r,rMeer Marrrufirrue Kop-
r{rd, rrepBr{rrrroe [rraBJreHrre xe, uo rypaftnefi uepe, B HeApax Eormmoro Kasxa3a
ocyr[ecrBJrflJrocb rrMerrno Ha lparr]rqe Kopa-Ma.rrrrrr. B opou""ce gBoJrroqrri Mzrr-
MarI,BMa u rlpll ganrnefimeft rraurpaurar Qruoxaos B rrJraBJreHlre BoBJreKarorcfl Bce
6onrure o6reurr flopoA. O6aaqr MarMorenepil[ilr Moxer pacflpocrpansrrct
KaK BBepx Ao rpilrurlbr xuxseft u aepxnefi KopEr, Ttu( ll BHrr3 B [peAeJrur nepxuefi
M{uITuII. Ha EorsruoM Kasra3e 6onee rny6rnnrnnr BnrrrrraBxaMrr xaparoeprr3y-
Iorcf, ByJtr(turI{TbI Kas6ercxofr, o6tacra, trp[]?oqerrurre x Arpaxan-T6urmccro-
JlesafiTurcrofi gone. Toruro 3Aecb ttorBJurrorc, oJtrrBr{E-KJrrrnorrnporcelroBbre
cy6qenowrrte 6aganrru c roiler{ToBofi nanpauenrrocrbro mQ$epenquat1rrz..
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Teplto4zuaMuqecKae pacrrerbl rroKa3hlBirror, rrro uy6unu renepaquu 6a-
3aJlbroBhrx MatM AffI BonHuoro KanKasa B ueJroM 6rHsxr.r r{ cocraBJr.flror 35-40
ru (P:0.95-1.05 fIIa), flpll oroM uaa6oree uy6uHHrrurr.r BbrrJraBKaruu 6unu ta-
erl Ka36exa u oco6enHo noroKon Banaru. fny6una reHeparlur.r KHcJrLrx MarM
(P:0.5-0.7 fIIa) uaxo[vrlracb B npeAenax 17-25 rtv (KopoHoncxuir, lertuua,
1999). Pac.IefiIrre AaHHbIe PT ycrouttfi mmrasireur4fl fiepBriqHhrx MarM rroA-
TBepx,rlarorcr reoous[qecKr{MH .4aHHbrMH, CouracHo KoropLrM B flpe.4enax 3eM-
uofi xoprr Kasra3croro peraoHa ua rry6uuax 35-45 xu u 13-20 ru ua6mo4aror:-
cf rrporrxeHHbre JrHH3hr (nomlono4ri) c cyuecrBeHHbrM pa3ofpeBoM, pa3yllnor-
HeHr.reM u rracrurrHblM rrJraBJreHHeM ropHbrx nopoA (Keurepnu, 1995). B paftorie
Kaexa3cxux MuuepanbHbtx Bol Ha BepxHe- r4 HrrxHeKopoBoM cpe3ax seusofi
Kopbr raKxe ycraHoBrrenu noAo6Hbre 3oHbr (fpexon H Ap.,2005). IIoa 3nr6py-
coM Ha my6unax ot 30 Eo 45 rlt e 6a3anbroBoM c.lroe 3eMHofi xoprr BbrIeJrrerc,
yrracroK rrrraB.ireHufl (lllenrne.ueB r rp., 2005). B6nu:a roBepxHocrra MOXO n
MaHTkrLr Ha uy6nnax 55-60 KM noA Kag6ercxofi rylxaHa.recxofi o6lacmro rax-
xe o6HapyxeHa Jrr4H3a pzByrrnorHeHnbx nopoA ((Dem4uan,1996). B ro xe ape-
I/tI MZITMaTHqeCKI'Ie oqalH MOTJIH CyUIeCTBOBaTb Ha CyUIeCTBeHHO MeHbrrrHx rny-
6uuax. EAr.rucrnesHbru Ha Eo;rurou Kasxa3e BynKaHraqecxr{M rreHTpoM, rAe yc-
raHaBJrrzBarorc, cJre.qbr raKoro oqara, f,Bflrercq BynKaH 3nr6pyc (An4ynon, Ko-
ponoacxurl, 1993; IlleN{ue:ree v Ap.,2005).

floxaaarelbcrBoM KopoBoro npoacxoxreuu-f, 6orsur{HcrBa KucJrrrx H cpeA-
HI{x BynKaHoreHHbD( nopoA snneercs, prx flepecLruleHHocrb rrrvHo3eMolr (noprua-
rl{eHblft KopyHA) I,I qacroe npacyrcrBl4e B HHx KceHorHToB ocafloqHbrx, MeraMop-
Suuecxr.rx [opoA, BbrcoKorurr.rHo3eMncrbD( MuHepairoB: rpaHara, KopyH.qa, KopAr{e-
pI,ITa, CTaBpOTIT4 CLulIlLrMArIilT4 qTO OTMeqaJIOCb MHOnIMI,T [CCneAoBaTeJUrMH
(Cxnpr:r44se, 1958; Cralrxesuq,19T6; Ilaru(pona, 1993 u MHorHe.up.). gacrr xce-
HoJIHToB cylqecrBeHuo nepepa6oraH4 H B 3ToM cnfrae na6moAarorc.f, cKofiJreg[rs
TeMHoIIBETHrD( MIrHepaJIon (arra$u6oron, 6raoruToB, rrupoKceHoB, pexe onr.rBuuon)
c nltarItoKJlut3oM, rlpu groM Hx xl{Marrecrurfi cocras cyqecrBeHHo orJll{qaerc{ or
MraHepanoB rnoMeponopipuponsx cpocrKoB rI BKpanneHHr.rKoB. flupoxcenu, rax
npaBlIJIo, 6o.nee xeJle3plcrble, auSu6onu ra 6raorutrr raKxe MeHee rHTaHHcrr,Ie, a
cocrzlB rIJIarHoKJIa3a Ir3MeH-flerc.x B oqeHb lrlupoKr.rx [pelenax. .(onolruo qacro
BcTpeqaIOTc, KC€HOJTI{TbI, B KoTOpbx xOpoUo COxparuIIoTC, [epBHtIHbIe TeKCTypbI
laemurop(fuqecKllx rropoA co cneAaM[ KaraxJra3a MHHepErnoB. B raxux cJr1nra5rx Ha
rpilHlauax KceHorLIToB c ByJIKaHHTat{Lt pa3BHBzrrorc, peaKrlr{oHubre raftuu, npn
3TOM rrepBr.rqHbre Mr{Heparrbr pesop6upoBaHbr. Hanpuuep, B Tpulx}raHABETux Byn-
xana Cypx-Kpanayx ruupoKo paclpocrpaHeHbr KceHoJrrrrhr lpyrrupoKceHoBbD(
KpI'ICTaiIJtrIqecKI{x CJIaHIIeB, IInaruIoKJIa3OnrX artlQu6olfirot, 6uorprr-au(pu6O:ro-
nrx rHeEcos. Ha KoHTaKTe nocnerHr,rx c rpaxlrarrAe3[ToM o6pasyrorc, pear-
IIHoHHLIe Kafturt, cJIoxeHHEre rlapareHe3r.rcoru Opx+Cpx+Pl+Kfs*Q, ornevaroutrlu
no cyrr{ .rlByrr[poKceHoBbrM rHeficau rpaHynHroeofi $auuu. B aruesfiAaur,rrax
cBlIrbI p)D{I3yap ua6rnoAaerc, 3aMeIrIeHHe MrrepanoB H3 qacrurrno uepepa6oran-
HbD( KceHolII{ToB aur(pu6on-6ploruToBoro cocraBa [o Kpauru r.t rurocKocr.ffu cnaftno-
crn: Bi ---+ cord+Kfs+N11t Bi --- cord+H1p; Hrb -- cpx+Mt. B 4annou crryqae
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MarMaruqecKoe 3aMerqeHze aM0r.r6ol-6uornroBbrx flopoA cy6crpara flpoucxoArrr
Ha ypoBHe rl,IflepcreH-KopAr{epr{Tosofi Nrruepanrnoft Sauuu ureratrop$nqecKrrx
rropoA, co[poBoxAarrcL fiBJTeHHTMH AerflIpaTarlHr.r MlrHepzrJroB u ycl.d,eHfis, po[tr4
oKl{cneHHbrx Qnrora4on. flpraeegeunrre flpuMepbr rror€l3brBaror, rrro no.;urofi nepe-
pa6otxn KceHoJIHToB qacro He rlpoacxoAr,rr, penr{KToBbre MHHepanbI HaxoA.f,Tcs B

peaKuHoHHErx pe3Ko HepaBHoBecHbx B3aI{MOOTHOITIeHHflX C paC[naBOM.
B nynxauurax raKxe upeanrr.rafiHo rur4poKo pacnpocrpaHeubr poAcrBeH-

HhIe BKJIIoqeHI,ITI rlopoA 6onee ocHoBHoro cocraBa no cpaBHeHlrro c BynKaHHTzrMH:

Hopr4Thr, ra66pouopr{Tbr, aHopro3r,rrbr s aHAesri6a3zurbrax, aHAe3r.rrax; .(uoprdrbr.
ra66poAlloplarbl, rpaHoAl{oplilTbr B Aaqrrrzx H pprolarlnTax. MHorHMrr r.rccJre.qoBa-

TeJISMI,I 3TOT (baKT r.rCTOJrKOBbrBaeTCfl KaK AOKa3aTeirbCTBO HX IpO]TCXOXIeHT{fl
irpu cMeureuur{ MauT}rfiurrx JraB c KopoBbrMH. O.qHaKo AeraJrbHoe H3freHr.re coc-
TaBa MHHepanoB H3 r{HX [OKa3brBaeT, qTO OHL IBJITIOTCS [pOIyKrauU pannefi
Kpucrannfl 3arJnt4 rraanr,r (Kopo uoncxufi ,,{euu na, 200 4).

Crre4yer OTMeTI,ITb, trro TepMOIHHaMI,IqeCKI,Ie yCnOBHr, B KOTOpbIx HaXOAI{-
rrl4cb MarMaruqecKue pac[nuIBLI Ao I{x tIoflBJIeHHrI Ha IroBepxuocrr,r 3euan, npe-
Teplenlr Anr{TenbHyro, MnorograrrHyro gBonroquro. Hanpr{Mep, pacrrerbr PT yc-rro-

nzfi rpncraur43a\uv BrlpanneHHHKoB Hs AaulrroB 3ns6pyca rrora3airu, rrro Har.r-

6oree pauurEft napareHe3r{c (Hrb+Cpx+Pl) Kpucrannr43oBilJrc.s npr T:750-780'C.
Poirr6zqecxufr nupoxceu floflBJrflerc, upn T>850"C u ycrofiqr,rB BnJrorB lo l150oC,
npr.r 3roM AaBneHrre MeHrercr or 1,02 ro 7,42I'fIa.3sorlorlr4s PT ycnonait,npu
Koropbrx cyqecrBoBilJl pacfinaB, [oK€I3€rua Ha pHc. 6. Bua.rare uuro rroBbrlrreuue
KaK reM[epaTyphr, TaK r,r AaBrreHHr, 3aTeM AaBJreHHe, AOCTr,rrHyB MaKCr{MyMa, HA-
qa[o na,uaTb, Ho TeMnepaTypa npl{ gToM flpoAonxaJra rroBBrrrraTbcq, qTo [pHBeno K

neperpeBaur{ro pacflnaBa. llpuneAeHHbre AaHHbre xopouo cornacyrorcfi c p*ynb-
TariMlr Llsy.rcHvfl, pac[JTaBHLD( nxnroqeHfifi ByJrKaHr.rron 3nr6pyca, Nts. Koropbx
ycTaHoBneHbI TeM[epaTypbl roMoreHH3aqr{a B r.rHrepBane or 1100'C Ao 1170oC
(Borarurcor u ;1p. 2002). flonruuenue reMrreparypbr pacflnaBa sa$uxcupoBaHo
Tarxe B xHMI{qecKoM cocrttBe BKparrneHHHKoB r.r3 pr4oAarluroe Ka36exa Ir rpaxl,t-
aHre3HToB Cypx-KpauAlxa (,{err,rnn4 Kopononcrr.rft, 1998), Tro MoxHo o6.ssc-
HHTb pa3olpeBoM MafMbr rrpH ee TeareHHH 3a crreT Bfl3Koto'rpeHHr.
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Pnc. 6. SsoJtloqHc PT ycnonrafi KpucriurnH3arluu Br(pa[neHHHKoB H3 roJrorleHoBbrx
AauHroB 3ls6 pyca (,{eu nna, KopoHo ecx uia, 1 99 8)
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IIpu no,ureMe MarM K floBepxuocrH npoucxo,u]rr orAeneHue $rnou.4oB or pac-
IrrIaBoB. flpu erou no.,rBJulerct e$Qerr nra$SepeHquansuofi roABuxHocrr{ KoMrro-
HeIrroB: BoccruuroBJreHHhre (H2, CO, CFI+) wrpupyror ra3 pacrnaBa s 6oJrbrueft ue-
pe, qeM oKacJreHHbre (H2O, COz). B cnggra c ITHM npoucxo.ryir yBenrrr{eHr,re B pac-
flnaBe poJII,I oKI,IcneHHbx, .rro npLIBo.4r{T r( pacrrrupeHr4ro o6racrn Kpucruurrursauura

KBapIIa Ha uHTepreJLrrypzqecxofi crawtr aBoJrrourrrr KucJrhD( MarM: BKpanneHHr.rKLr

KBapIIa [epBbIMI,I BblleJrrrotcs rr3 pacunasa. B AalsnefiureM c orAeJreHr4eM or pac-
IIJIaBoB yxe oKucneHrrbD( (pmougon n 6magnosepxHocrHrD( ycnoBr{rx npz (popura-
poBarrrlr ocnonnofi Maccchr ByJrrcaHr,rroB pacmupsercs o6nacm KpHcraJrJrIBaIIHr.r

rJIafl{oKJIa3a orHocr,rreJrbHo KBapqa (Mapargnueu, .f,xouera i980). I4naenHo no-
oroMy B ocHoBHofi uacce Kr.rcJrbD( sQQysunon Bcrperrarorcfl flpe]rMyrqecrBeHuo
MLIKpOfl.ITLI IInarTrOKJra3a r{, Kar( rpaBr4Jro, oTcyrcTByIoT nepBruHhre BbrAeJreHr4f,

KBapIIa. floao6nrni s$Qerr [oBeAeHr,rrr S:uoragoa ora3hrBaer rro,urleJrarrklBzlroulee

noa4efictnue Ha paclnaBu. Maruu, flepecbtr[eHHhre Ha r-ry6rane KpeMHBeMoM, fiprr
nOI(BeMe K IOBOpXHOCTIiI CTa]IOBqTCf, IIeAOCbtrIIeHHbMH I,IM, IpOUCXO,II,IT AeCLIJIIAKa-

I[I' pacnnaBa. B ceqsu c 3THM BKpalneHlr[Kr.r KBapqa qacTr{rrHo r,rJtrr rroJrHocTbro
pacrBopflIorcfl B M€uMe, pesop6upyrorcs pacrrJraBorra. BrqpanJreHHr.rKu rrrrararoKrraza

IIpH gToM o6pamaror xafiuaun 6oree ocHoBHoro cocraBa. flponopUuoHErrrbHo Eo-
HH)KeHLIO pOJIH KpeMHe3eMa B xr,rMr,BMe paClnaBOB rrpoHcxo.4{T Bo3pacTzlHr.re poJIIr

{IJIIOMOKpeMHUeBbX KHCJIOT, I4, KaK CJIeAgTBr,re, [OBbrIIIaeTCg XI,IMI,IqeCKOe CpO.qCTBO

paclnaBoB K KaJII,IT orHocHTeJIbHo Ha'rpar. I,Lrresno sr?rM o6rscHrrercfl noBbrrIIeHHe
KErDreBocrH ocrarorlHLD( crexoJr Bym(aHHToB Borrrruoro Kasra3a.

Pesy-urraroM pa3orpeBa MarM c oAHoBpeMenHofi AecuJrlrxauueft paculaeou
frBrrfleTcfl o6parosanue raftu rrHpoKceHa BoKpyr KBapua B KlrcJrbrx H cpeAHHx
BynKaHl,rrzx Eolrruoro Kaaxasa. Irlurepecuo orMerr,rrb, rITo B aHAe3H6asanbrax
rpa6eua Mana:rxpr Bocro.rHoft Anaronuu mupoxo pacnpocrpaHeHbr xafiurr
onllBr.rHa BoKpyr m,rxoHlrTa. 3ro oAr,rH H ToT xe rrpouecc, [porBJleuHu[ Ha pa3-

uorr,r PT ypoBHe r,r B pa3Hbrx rro cocraBy ropoAax, uro y6e.qureJrbuo rroATBepxla-
ercll gKcneplrMeHTzurbHbrMr.r AaHHbMr.r (puc. 7 ).

Toc

1 300 En+ Fo (8. Axaronun)
L

1 100 Q+ En (6.

MgrSiOa 40 MgSiO3 60 80 SiOz

Ptc.7.,{narpaivuua cocroflHnc cHcreMbr Mg2SiOa - SiO2 G I{zO:2 r6ap) (Kushiro, Yoder,

1969), Hnffocrpryyrorqae o6pa.:ogaHlle xafiM l-HnepsrcHa BoKpyr KBapqa B ByJIKa-

Hr{Tax Bo-nruroro Kagrasa H oJrr,rBHHa BoKpyr rh[epcreHa - Bocro.rsofi Anarolau.
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llolo6nrte B3arrMoorHoIIreHH.u Mr.InepiuroB c pacnnaBoM trpe3Bbrrrafiuo uru-
poKo pacnpocrpaneHbr B BynKaurrax Bolruoro Kasxa3a, AerErJrBHo onflcarrEr H

TpaKTyIOTCS B KarreCTBe IOKa3aTeJIbCTBa CMeUreHHq paCflnaBOB pa3nHqHOIO CO-

craBa (Ey6uon, 2003; Ia:een, 2003 u MHorHe.4p.). Buecre c reM, xax 6uno no-
Ka3aHo Bbrrrre, oHr.r ofipe4eJr.,rrorcs cuequ([rxoft rnclorHo-ocHoBHoro B3aHMo-

ileitcreus Qnrougon c paclnaBoM.

BrmoArr

flosAHerafiHo3oficKr,re KoJrJrH3HoHHhre MarMarrarut Bomuroro Kanxaga xa-
paKTepn3yrorcs cneu[Quuecruua flerporeoxr,rMr.rqecKr4Mr,r rrepraMr.r, uo3BoJrrro-
rrIr.rMH AocTaToqHo yBepeHHo oTJrr{rrr4TE Hx oT MarMaT}rToB .{pyr}Ix reoAuHnMr.rqe-
crsx o6crauoBor.

.{emrsnufi amururg xt4MuqecKoro cocraBa BynKaHr,rroB r,r MilHepaJIoB H3

Hr{x rrora3aJr, qro rpaHcMarMarurrecKr.re rrry6uuurre Qlrora4rr r,rrpzrnrir BeAyrrlyro
ponb B MarMarn.recKoM rrerporeHe3r{ce per-HoHa. BHnnasreHl{e nepBr,rqHhrx MarM
[pr,r KoHTI,rHeHTaJrbHofi roruugrakr fipor4cxoArrr rrpra cxarI,IH. 3to oupe4eJurer
cnequ$ury Qrnoragnoro pexr.rMa, a raxxe npoqeccbr Kr.rcJrorHo-ocHoBHoro B3au-
MoAeficrsus $mouaa, pacnJraBa r.r BMerriarcrrlrx ronrq.

Pa6ora BbmoJrHeHa npu Smranconofi rroAAepxxe POOI4 (npoexr N 06-
0s-64437).
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IEPCIIEKTflBbT rrprrMEHEHr[fl HOBbD( [pr4poAocEEpErArorrlrD(
rEoxlIMr{TIECKI{X TEXHOJrOfrilz I\Jrfl,AOBbtrIr,I METAJf,IOB tI3

MECTopoXAErilflIr{pylotrpoflBJrgHr,Ifr ngnpsArZAXAHA

rI.M.Karurcafi
I,Iu c mumym e e onoeuu IAH As ep 6 aitdcrc au a,

Az 1143, Ear<y, npocn. T.ficrcaeuda, 29 A

Kaurrcafi {.M. Ilepcnel(Tr.rBbr npIrMeHeHIrs HoBLrx npupoqoc6eperarcuux reoxr.rMuqe-
cKHx rexHoJrorufi A.rq Ao6urqu MeraJrJroB rr3 Mecropo)t(Aenuft u pyAo[poflBJrenufi Asep6ari-
AxaHa. B crarre paccMarpl{Barorcr Qaxropu, o6yc-raurBaror[He nperrMyrqecrBa r.r rpynHocrrd
[pI,rMeHeHHfl nepcrrexrr4BHoft reoxurr{n{ecxof lexHonorul,I floA3euuofi Ao6trqr,r Merz]JrJroB, npe-
HMyrIecrBeHHo AJL HeKoropblx cylronAurtx MecropoxAenrafi A:ep6afiAxaHa. B xauecrae npu-
Mepa auufir3upylorc, BosMoxHocru npHMeHeHId-s :rofi rexsolorvpr EJtfl xpynueftruero na Eolr-
uroM Kasxa3e @nilu:qaftcxoro KoJIqeAaHHG^MeAHo-noJIIrMerzIJrJIHqecKoro Mecropox,(eHuq. flo-
KzI3aHo, rITo MHorI,re napaMe'rpEr 3Toro Mecropox,ueHHr, TaKlIe xax crpanrSopunocrb 3uL[eraHH,
pyA cpeAH IJII4HI,ICTbTX CJIaHUeB, OpI4eHTrpOBaHHafl [OnOCqaTOCTb py,EHHX TeJr r,r BMer[arculux
flopoA, orcyrcrBHe o6soAHe]rHocrH pyAHoro EJracTa I,r BoAonpoHr{rlaeMbrx T peUr,IH, a TaKxe xo-

6ot, a rarxe c yqeroM pacnonoxeHl,ul Mecropoxreyfils,B rrprpoAooxpaHHofi eone, co3aaror yBe-
peHHocTb B nepcneKrr{BHocTlr gKcnnyararlH}r 3Toro MecTopox.{eHHf MeToaoM [o.43eMHOtO BbI-
IlleratllrBaHl,t I. Hu apyrou npr.rMepe - fsaa6eficroM pyAHoM y3Jre - ooocHosHsaercfl Bo3Mox-
HOCT6 IPHMEHEHI{' TEXHOJIOTI'IH NO.43EMHOTO BbIIUETAIIWBAHI/^', O,{HOBPEMEHHO AI,'I HCCKOJIbXIITX

6rusxo pacnonoxeHrlux MecropoxAenufi la [poflBJreHrril, coe4l+reuurrx rpy6auu c err{HbrM Tex-
HoJloruFIecKI,IM ueHTpoM. Y.Iurrtnag nepcneKTrlBHocrb rexHonorulr ro.(3eMHoro BblluenaqwBa-
HI4f,, rlpeAJlaraerca: 1) KpHTI,IqecKH oUeHuTb no orAeJrbHocTr,r ocHoBHbre MecTopoxAeunx Asep-
6afiaxana, c teu qro6rt yrcHllTb noreHuuaJlbHrte uacurra6br [puMeHr.rMocrr,r yxa3aHHoft rexuo-
JIorI{}I I{ nafitu rryria 6olee pauuoHajrbHoro r4cnoJrbsoBaH[s Hetp.2) OpreurrpoBarb orH [ccne-
AOBAHI4, HA KOMIUIEKCHOCTb I.I3BJICI{CHI,I.,I KAK MO?I(HO 6OITUTETO qUCnA qEHHbIx SJIeMeHToB I,I Ha
paepa6orry 6onee conepureHHblx reorexHoJlorr4qecKrx cxerrl Ao6uqu.

Kashkai Ch. M. Perspectives to employment of the new nature protecting technologies
for metals output from the Azerbaijan deposits and ore shows. The paper focuses to the factors
causing advantages and difficulties of the perspective geochemical technology employment for
underground metals output, mainly from some Azerbaijanian sulphide deposits. It was analysed if
it is possible to use this technology on the example of the largest Great Caucasian Filizchay pynte-
copper-polymetallic deposit. It is shown that many of its parameters such as ore bedding within
clay shales, oriented banding ofore bodies and enclosing rocls, an absence ofthe flooding ofthe
ore bed and pereable joints, and also a well stuCy of deposit together with a.railability of chemico-
technological worLs and its location in the nature-protected zone-alL of this make it sure to operate
this deposit in the future by underground leaching method. Besides, the underground leaching em-
ployrrent simultaneously for several neighbouring deposits connected between each other by pipes
with a single technological centre is substantiated on the other example - Gedabey ore knot. Tak-
ing in mind its long-tem employment we have propose to: 1) critically form a correct estimate of
the main Azerbaijan deposir separately to get clear potential scale of this technology applicability
and to find the ways of rational use of mineral resources on the whole . 2\ To tern these investiga-
tions to the complexity of extraction as much as possible valuable elements and to the develop-
ment of more perfect geotechnological schemes of extraction.

Qalqay Q.M. Azarbaycan filiz yataqlarrndan va tazahtirlarindan metallann tabiate ziyan
vurmadan gxanlmasl iigiin yeni geokimyevi texnologiyanm tatbiqinin perspektivliyi. Maqaleda
xtisusile Azerbaycamn bazi sulfid yataqlanndan metallan yeraltrnda yuyub gxarabilen geokimyevi
texnologiyanm perspektivliyi va istifadasi zafitarlt tistiinliik va manegilik toreden amillarin rolu miiza-
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kira olunmuqdur. Misal olaraq, bu texnologiyanur B0yiik Qafqazrn an bdyiik kolgedan - mis - poli-
metal tipli Filugay yata!,rna mtinasib olub olmadrgr qiymatlendirilrnigdir. Bu yara[rn bir gox
paramefileri, xtisusile filizin gil gistlori arasrnda stratiform gaklinda yerlegmesi, filiz kutlelerin va onlann
yerlegdiyi siixurlarur istiqamatlenmig layhh$r, filiz laylannda yeralfi sulann ve su kegircn gatlann ol-
mamasr va eyni zamand4 yata$m yaxgr Oyrenilmesi, va o ctimladen kimya-texnoloji tedqiqatlann mriv-
cudiyyati va yata$rn qoruq b6lgesinde yerlegdiyini nezera alaraq bu yatagm yeraltr yuma iisulu ile
istisman miihUm ahamiyyet kesb eder. Diger bir misalda - Gadabey filiz dUlilinUnda bir-birina yaxrn
yerlagen filiz yaaqlan va tazahtirlerini bir texnoloji merkeza borularla birlegdirerak eyni zamanda yer-
altr yuyub gxarma texnologiyasrnun tetbiqi aragdrrkmgdr. Yeraltr yuyub qrxarma texnologiyasurrn
perspektivliyini nezere alaraq: 1) Qeyd oltrnan texnologiyanrn Azarbaycanda istifade potensiallnr
mtieyyen etmsk va yeraltt sarvatlarimizin daha semereli istifade yollarlu tapmaq meqsedila Azarbay-
camn osas yataqlannrn bir-bir qiymetlsndirilrnesi; 2) Tedqiqatlann miimkiin oldu$u qeder daha gox
qiymetli elementlerin kompleks gokilde gxanlmas vo daha miikemmel geotexnoloji hasilat sxeminin
iglenilrnesi istiqametinde apanlmasr taklifi irali stiriiliir.

BJIaroAap, MHoroJIerHeMy H KporrornlrBoMy rpyAy rrnefiAbr rzrrraHTJrr,rBbrx

}trleHhrx reOnOrOB I{ npaKTHKOB, CerOAHs MbI MOxeM rop.{}Irbcfl 6oTaTCTBOM HeAp
Hatrrefi pec[y6nHKE. B Hacro.,rulee BpeMfl Mbr c yBepeHHocrbro MoxeM cKiBarb,
rrTo rroTeH\Hal v MHorooopiBHe 6oraTcTB Harrrux 3eMHbD( HeIp Moryr cnyxHTb
cblpbeBofi 6asofi Anfl AHHaMI{qHoro u eQtpexrrBHoro pa3Br{Tr,r, rparruqecrr{ nro-
6ofi orpac:ru [poMbrr[JreHHocrn.

O4uaxo, B flporriBoBec cKa3aHHoMy, Mbr He BrlAr{M aAeKBarHofi ropuo-
IIpOMLIIIUeHHOfi IeSTeJIBHOCTII. A 're eAuuvqHble, paHee pea.nlr3oBarrHLre Kpyn-
HoMacllrTa6uue upoeKTbl, TaKLIe KBK flarrrpgcaHcKl{fi xene3oAo6brBarorql{fi KoM-
[JIeKc u 3auuxcxvtfi ury]c,vrToBblfi pyAHr.rK c fsHAxHHcKr.rM iurroMHHr.reBbrM 3aBo-

AOM, BbI3bIBaIOT TOJIbKO TIyBCTBO [eqiUII{, B OCO6eHHOCTI,I B SKOnO|I{IIeCKOM IIJIa-
He. C oAHofi cropoHrl, MbI BIIAIIM Ka[r{TaJrbHbre H ury6oKo rrpopa6orzurHbre Ha-

rrHEre TpyAbr aKa.qeMr.rKa M.A.KarnraJr r.r efo ) reHHKoB, a c Apyrofi cTopoHbr -
rpy6bre Ir Heorpa6oranubre rexHoJrorlru Ao6bripr r{ 3aBoAcKofi uepepa6orKr.r pvA,
ocTaBI{BIrIfie IrOCne Ce6q B CaMOM flarnxecane BMecro ytonarcqux B 3eJreHra

CKJIOHOB rop KtMeHHbIe OTBUIJIbI, TeXHOJTOTfiTIeCKIIe XBOCTbT r,r HeKynBTr,(Br{poBaH-
HEre 3eMJrI,r, I{JIr.r sKoJrorr{rrecK)[o Karacrpooy, [puquHeHHyro IsIIq)Ke rr ee oKpe-
cruocrrM. Bce ero rny6oKo 6ecuorozlo areAeMlrxa M.A.Karr:ras, E oH Bcrrre-
cKH r.rcKuur nrru EpLlyMeHLr[r.rTb 3KoJror]rqecKr.rfi BpeA TilKr,rx rexnolorrai.

Bonpocu ocBoeHu.f, pa3BeAarHhrx pyAHbx MecropoxAeuvtfr., Bhrpa6orKa
o6qefi IoJII,ITI4KH fl pau[oHzulbHhD( TexnororfirrecKrx no.e(oAoB Nts r,r3Breqeur,r.s
IIeHHbD( SneMeHToB c freroM reoJloruIqecKofi c[eq]Iorru KaxAoro KOHKpeTHoro
MecTopoxAelP^ufl, vt c MHrII,IMarIbHhrM ylqep6oNr lJIg 3KocHcTeMhr lrMeroT rrpHHrlr{-
IlllanbHoe 3HaqeHI4e. Teu 6olee, sro B rrocneAuee BpeMJr Ha6nroAarorcr HeKoro-
piul aKTI{BHocrL t4 rlHTepec l-rHBecropoB K HarrrHM MHoroMerzrnbHrrM cy.lrEibr.rlHbrM
MecTopoxAeHr.rsM.

B Hacrosuefi crarLe aBTop [orrhrraJrc, BbrcKrBarb cBor,r coo6poreHr,rf, rro
9THM BOIpOCUTM, OCHOBbrBiLrrCb Ha aHilJrrr3e Mr.rpoBofi TeHAeHTIIM puBBlrTru reo-
TeXHOnOniIIIeCKHx MeTOAOB, HeKOTopbx [CcneAOBaHH[, BbmOIHeHHbD( OTeqeCT-

BeHHbIMI4 TeXHOJIOraMrr, a TZIK)I(e CO6CTBeHHOTO OnLrra rro gKcrrepl{MerrTanbHoMy

E TepMO.UUHilM[qeCKOMy MOAeJTI,IpOBaHT{rO paCTBOpr,rMOCTrr Mr,rHepairoB rrpu IIo-
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BbrrrreHHbrx reMrreparypax E AaBJreHr.rD(. Teu 6o.nee, qro orrlrcaHnrrfi uuxe reo-
TexHoJrorrr.recxufi ttoAxoA ocHoBaH I{MeHHo Ha HcttoJlb3or,aufivr Ip]IHIIHIToB reo-
xullttv MApoTepM iIJIbHbD( rlpoqeccoB.

Ecnr,r oxraxyrr BrrcAoM cyrqecrByrorrrue rexrroJroruqecKue MeroABI gxc-

lJryarauHlr pyAHsrx MecropoxA euuit, To MoxHo BEI,4eJII,ITI,[Ba [pLIHurI[[IiIJIEHo
pa3nr,rqarouExcr rroAxoAa:

l.MexaHfi.recroe H3BreqeHHe pyAbr u3 Mecropox,ueHr.L fi yxe n Sa6pxunrx
ycnoBr.rrx oTAeneHHe or pyA6I HyxHoro rraera.nna (or).

2.Bruuera.ryrBaur.re HyxHoro MeraJIJIa (on) ns pyau HerlocpeAcrBeHno Ha

Mecre 3aJleraHlr.f,, T.e. IroA 3eurefi, c flocJreAyrorqr{M BbIAeJIeH}IeM ero H3 pacrBo-
pa B qr{croM B}rAe n Qa6pra.urbrx ycnoBusx. IlocreAsrfi uetoA B nuTeparype
rrpr.rHrrro Ha3brBarb in-situ leaching (ISL).

Yxe carrlo Ha3BaHr.re AaeT npeAcTaBJreHrae o roM, HacKoJIBKo o6a ern noA-
xoAa pa3Hrrcfl Apyr or Apyra.

MeroA [oA3eMHoro Bb[qefiaquBanr.ur BlepBbre 6rur upurureHen n1919 ro4y
n CIIIA. Olnaxo 3Tor MeroA HartreJr 6oree rurlpoxoe IrpLIMeHeHHe Bo MHorLrx

crpaHax Mr{pa B [ocJreBoeHHrre ro.ubr, B ocHoBHoM AJUI Ns6uparelrHoro I,I3BJIe-
qenufl orrpeAeJreHHoro MerilLrra, HraBHbrM o6pasorrr ypaHa, 3onorq MerI,I [r Apy-
rr.rx gJreMeHToB, KaK rrpaBr{Jro, Hs 6eAHrx pyA. K coxilJreHr,rro, gTa rexHoJrorrls B

Asep6afiaxaHe Ao cux nop He npr.rMeH.rlJracb. Hacroslqas crarbs. npecJleAyer

uenb aKrlenTlrpoBarb BHr.rMaHr.re Ha rlenecoo6pa:uocru ocBoeH[rr r.r Bo3MoxHocrr,r
rrpr,rMeneHr4[ rarofi nrrcoxoeQlperrnsrofi H B To xe BpeMfi flpupo,qoqaasuefi
TexHoJrorHH Nrl. gKcrrnyaraunr{ oreqecrBeuHrrx Mecropox,qenrafi nole3Hbrx r{c-

KOIIAEMLD(.

Texnonorufl IIoA3eMHoro Bbrrqenaqr4Bauils., o xoropoft HHxe noftrer pe.rb,

lr npoqeccbr nrAporepMurnLHoro pyAoo6pa3oBaHr{s, r{MeK)T MHoro o6rqero, rar
KaK TeoperrdqecKu o6a 6a:upyorcf, Ha o.(Hux rr Tex xe (puaaxo-xuMlluecxr.D( 3a-

KoHulx. B o6orx crfranx paccMarpr{Barorcfi ycnoBulr ycrofturanocrr.r MHHepUIJIoB I{
Mr,rHepulrrbHbD( accouuaqufi, mepuoduuaJwwtecKile xapaKmepucmuKu rlpoqecca
(rerraneparypa, .qaBJreHHe H KoHrIeHTpaIIlLfl peareuToB B pacrBopax); pacrprmue
KuHemuqecrcea oco6ennocrefi flpoqecc4 flo3BoJrflroqr{x oueH}ITb ero cKopocrb,
MexaHr,r3Mhr r{ fipoMexyroqHbre craltuil ero flporeKanux. Kpoue roro, auaroruq-
HbrMH flBJrrrorcr u o6rexrrr lrccneAoBaHtrs. - B o6om< cflfranx sro pyAHbre M]r-

Hepulnbl, OAIII,I H Te Xe XI{MHqeCKHe SneMeHTbI, OAHa I{ Ta ){(e feoJloruIqecra-e o6-
CTtUIOBKA.

Olnaxo ueJrll ficcJreAoeagufi .qr.fi gTHx AByx HafipasreHrfi flporl,IBoflo-
Jro)Kxbre: ecnr{ Teopnfl pyAoo6pa3oBalrnfl crpeMllTcfl pacKphrrl cyqrocrb pyro-
orJroxeHur (ucro.rrux py.rlHoro BerqecrBa - MexaHr.r3M ero KoHIIeHTpHpoBaHHt B

flprrpoAe - Qoprrrrr nepeHoca 3neMeHToB B rrlAporepMaJlbHbD( pacrBopax - uI, raa-

KOHerI, ycJIoBI,IlI OTJIOXeHI,ITI pyAHbD( MrIHepanoB B o[peAeneHHb,D( feoJlor}Irle-
cKr{x ycnoBu-rx), ro Mero.( troA3eMHoro BblqeJrarrtrBaH[fl s xaKoft-to Mepe pe-

rraer o6paruyro 3aAarry: n rofi xe caIr,tofi reoJrorrlecrofi cpege pacrBoprlTb pyA-
Hbre MlruepaJtbr et fiepeBecrr,r MeraJrJrbr B pacrBopurrayro (popnay. Tax rIJrI,I fiHaqe, B

o6oux cnfraJrx neo6xoAmrao 3HaHr.Ie o4rlrx H Tex xe xuMurrecKrrx I,r repMoArrHa-
Mr,rqecKr,rx csoficrg gJIeMeHToB I{ MI,IHepanoB B ycnoB}rfx [oBLr[reHHLD( TeM[epa-
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Typ I{ 2:aBlrcla:ait. floeror'ry o6a ranpanreHfis, cnoco6Hu B3aHMHo o6orart6r5 gp1.r
Apyra. 3nauue trpoUeccoB rlpl4poAHoro pyAoo6pa3oBaHr{, (ycnonafi cyqecrBo-
BaHH.f, TI,IfiI{tIrrbD( [apareHe3l,IcoB, craA[fi pyaootnoxeHlitfl, xapaKTepHbrx gJre-

MeHToB-flpuuecefi B py,rlHhrx Mr,rHepanax ra t.A.) Moxer B cyrqecrBennofi uepe
rroMotrb KoMnJreKcHoMy lrcrroJrE3oBaHHro pyr u rCIKe npernox[T6 [yrr4 ynyqllle-
HVIS. H CO3.[arI}I, HOBbD( TeXHOJTOTUqeCKHX CXeM nOA3eMHOTO BbrrrIeJIaqI,IB,aHI.,{g,

l4urnwt cJIoB€lMIiI, ecnfi EpLIpoAa co3Ailna xorr a cno>ranrrfi, Ho yul,tKrrJrrnrrfi ue-
xaHLI3M KOHIIeHTpIIpOBaHHS pyAHLTX sneMeHTOB B OrpaHr.rlreHHoM npocTpaHcTBe,
To ycneluHoe BbI[oJIHeuue o6parHoro flpoqecca qenHKoM 3aBHcHT or yN{eHr{fi
HccneAoBareJur [oHrrb n pacrura$poBarb gror Mexalrr{3M.

B npuuqune npupoAa cEMa ycnetuHo ocyqecrBJrrer no.rl3eMHoe Bbrrrlena-
qLrBaHI{e, Bblpaxaloueec.s B BBIHOCe Ha rroBepxHocTb xr{Mr{rrecKr,Ix SJIeMeHToB
Mr.ruepurnLHrrMa, TepMaJrbHLrMr,r ra pyAHr,rrrHrrM[r BoAaMu. Kax pas gru Bo[poc6r
Bbr3LrBaJrH oco6Hfi HHTepec axa,qeMr4Ka M.A.Karuxarr, Haflpr.rMep, MoxHo Bc[oM-
Hl,rrb ero fiAeu oG r,r3BJreqeHr,rr.r Mbu[b.rrK4 6opa ]r Apyrux sJreMeHToB r.rs ,{appu-
Aarcrofi MuHepilnbHoft noArr. flo cyqecrBy, MeroA [oA3eMrroro BbrrqenaruBatns.
ne tmo lrHoe, KaK nofrbrrra lrcKyccrBeHHoro $opuuponanus, Mn:aepalrnofi BoABr
c 3aAaHHbM 9JIeMeHTHbIM COCTaBOM.

Cyrr Mero.qa [o.[3eMHoro BbrtrIeJraquBaHlrfl (ISL) cocror4T B ToM, qro
3aflycKalor B pyAHoe reno cfleu]raJrbHo uo4o6panurrfi murlerarrr.rBzlrorquft pac-
TBop, xoropufi [epeBoAr.rr B pacrBopr,rllyro Qopnry Hyxubte 3JreMeHTbr, a 3areM
Bhrr.flruBaror yxe [poAyKTr,rBurul pacraop Ha noBepxHocrb, H3 Koroporo BhrAe-
n lror HyxHLIe gJIeMeHThI B rmcroM Br.rAe. flpaxru.recKr, gro ocyqecrBJrrlor cJre-

AyrouuM o6pasou: npo6yprnaror HecKoJrbKo cKBarrGrH rax, vro6u oHH [poHH-
36rBiurl{ pyAHoe re.no (ua paccrof,HlIu 20-50 MerpoB B 3aBr.rcrrMocr}r or rrpoHH-
IIaeMocrLI PYa). Ha orpesKe pyAHoro reJra cKBaxrnu nep(popfipoBiurbr. B oguy
Ir3 CKBZIJKT,TH (SaXaVnaff CKBa)KHHa) nO.4arOT BLrr-uenaqusarcrq[ft pacrBop, a H3

apyrofi (orra.ruax cxraxuua) Bhrrrrr,rBaror npo4yKTr,rsHuft pacrBop, colepxa-
qufi pacrnoperlHrle MeraruIrr. Ilpocrpaucrro, orafiuJreHHoe 3aKaqHbur,r cKBa-
xnHaMH, IrpeAcTilBJrfler co6ofi 6nox nrrtqenaql4Barru r. Moxno MeH.,trTB (bynxqurc
cKBa)Kr{Hbr - 3aKarrHyro Ha orKarrHyro u xao6opor.

flpu un(funrTpalllrounofi Ao6rr.re o6soAHrror pacrBoplrrereM pyAnrrfi
rrJracr qepes ero HztraBbrcIrrpo rnrrcoMerpr,rqecKyro rormy, a c6op ilpoAyKTr4BHOrO
pacrBopa [por.r3BoA{T qepe3 .upeHa)KHoe ycrpoficrno, pacloJroxeHHoe Ha orHo-
CIITeJIBHO Hlr3KOM rHnCOMerpHrrecKoM ypoBHe, Ha[pI,IMep, qepe3 IrrroJIEHIO, eCTe-
crBeHHoe o6uaxenne u r.4. (puc.1 a u a).

cocras BLrrqenaqfiBzlrouero pacrBopa [o.u6[paror BHaqilre uyreM TepMo-
AT4HZIMI'IqeCKOrO MOAeJII,IpOBaHHJT [poqecca pacrBopr{Mocrr{ MlrHepanrnoft acco-
llr4 rlkttt, a 3areM Ha[6olee oIrrHMaJIbHbre BapHaHTbr flpoBeprroT oKc[epHMeH-
TaJrbHbrM rryreM r na6oparopuu. XenareJrBHo, .no6hr sro 6rur[ 6esnpe4nrre Nfi.
oKpyxiuoueft cpe4u pacrBophl, HarlplnMep, ma6o cnerxa cepuoKr{cJrbre HJrr.r cla6o
xJIoprIAHbIe pacrBopbl (xraclorHoe Brurleraqunanrae), ma6o narpufi-xap6ouaruue
pacrBopbr (uenouuoe BbrrqeJraril{naruEe).
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t J I

a) B)

Pnc. 1 flpunquuu alrbmas cxeMa Ao6 rrqu MeroAoM rloA3eMHoro Bbluleraqu BaHHs

a) Cxnaxunnas Ao6rr.ra n) I,In(pnnrrpalluoHHurfl Ao6rrqa

B xoue.rsoM r{Tore, r43 BbrKaqaHHoro Ha noBepxHocrb [poAyKTI,IBHoro
pacrBopa BbrAenr{Tb MeraJlJrbr B rrucroM Br,rAe ,BJrsercs 3aAarrefi rlqpouerannyp-
rvtu v [paKTl4.recK]r He flpe.[craBr'Lrrer oco6oft TpyAHocrH (oco6euuo ecJrla rlc-
rroJlb3oBarb ceJIeKTHBHbIe I,roHoo6trreuuurra, rraerrl6pauu, 3.IreKTporIEa Ia t.4.).

:l:r:. . ,-

Pnc.2. Bor xax BbrrnrAl,rr Ha noBepxHocrl,I npoMbIrIUIeHHa, gKcILIryaraiIH, ypaHoBoro

MecropoxAeHu.s Beverleymine n Ancrpa.nuu MeroAoM noA3eMHoro BbIIIIeJIaquBaHI,tfl .

IlpeunryuecrBa MeroAa ISL. flpeuMyuecrBa MeroAa B ocHoBHoM Moxrlo
pEBAenrITb Ha HecKoJtbKo rpynn.

l) Buecmo pydu cpmy dodueanm qeneeoil uematn(a), B cBr3I'I c rIeM or-
[aAaeT seo6xo,UUuocTb B npoBeAeHr,rla TPyloerrlx]Ix,.{oporocTocuux I'I SHepro3a-

IpaTHbD( pa6Ot, TaKI,rx I(aK y.UaneHl4e IIoKpoBHbx IIopoA, ropnolpoxoAqecKue
pa6OrU, gKCKaBaTOpHOe-MaItrI,IHnOe xOsflftCTBO, IIpoKJIaAKa Aopor, TpaHCrrOpTIa-

poBKa pyAbl, ApO6nenue, I.I3MeJIbrIeuue, O6OraIqeHI{e, arJloMepaufir, KftrIoe BbI-

uIenaqLIBaHHe u MHoroe Apyroe (pvc.3).

t70
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E o Puc. 3. Hau6onee urr.r-
poKo [pHMeHCeMiur Tex-
HoJrorr,rfl no6brqu 3oJrora
MeTOAOM KyqHOro Bbr-
[Ieraqr,rBaHHr. Ha pra-
cyHKe nepeqepKHyrbr
TexHonorl4qecKHe npo-
ueccbl, oTflaAarolu]re B

CJD^{ae nPHMeHeHE,
ueroaa ISL.

flo cpanueHr,rro c Hau6onee pacflpocrpaHeHHbrM MeToAoM KyrrHoro BBrrrIe_
rral{aBa}l},,g' B XIIMI,IKO-TeXHOJIOrUqeCKoM [JIaHe [peHMyrrIecTBoM ,BnseTc.f, ocy-
IIIECTBNEHI,IE PEAKIII{fi IIP}I NOBbIIIICHHbIX AABICHI,I-flX II TCMIEPATYPAX, IITO CYUE-
cTBeHHo ycKopreT KI'IHeTIaKy peaxqzfi. flan:renae co3.qaeTcs KaK 3a crreT BLrcorbr
cron6a xaAKocrLI B cKBaKItHe, TaK r.r HarHerzuoueft cr4nbr Hacoc4 qro cnoco6cr-
Byer rIpoHI'IKHoBeHI{Io pacrBopoB B nopbl r.r Ka[]ilrJrrpHhre rperqr4Hbr. A reMnepa-
Typa cpe.&I floBbrlrraeTcs 3a cqer BbrlefleHr,r-s Te[Jra npu 3r(3oTepMHqecK[x peaK-
rIHrD( pa3noxeHnfl r,r oKr,rcreH[s cynr$x4on.

2) B npoqecc sbtulenaqunaHttfl, uopndy c ocHosHoil pydoil, lol1eKarumcfl
y6ozue u 1eduarc yqacmKu, sadataucoewe pydat, pyduwe nKparuteHta u MetKue
npoilcmKu. IIpu emoM o6tercmou eKcnJtyamaquu Mozym 6umu datce pyduute
npot9neHut, Korophle [pI{ TpaAI{rIHorIHbrx MeroAax o6rrqlo HrHopupyrorc.,r H3-3a
nx nepenra6eJrbHocrla. Bce gro cylqecrBeuuo yBenurrr,rsaer o6seild r43BJreKaeMErx
3a[acoB. Oco6enlro BbIroAHo I4c[oJl63oBanue ISL rurx rny6oxo3trJreraroulpx pyg.

3) Bos,uoacnocmb KoMruteKcHozo uslreqeHl* zpynnd pedrcux ,nrrri*or.
cnssaHo gro c reM, sro, KaK npaBr,rJro, qepe pyAHyro roJrlrly MHofoKparHo [po-
rorullor o,{rrH H TOT Xe pacTBopHTeJlb, B KOTOpO}I Ilprr Kax,{oM TaKoM IIr{KJre rrpo-
Prcxo4rT HaKo[JreHr{ e p sla peAKLr X 3JreMeHTOB.

4) 3xc n nyamaqua u e c mop o crcd e Hun n4 e mo d ou I S L .u o uce m o cwe cmstamb c fl
no 6ce74y oiueuy ttecmopotrcdeHufl napcutnetbHo u oduoape.ueHHo, Torra KaK 11p1a
MexaHEqecxofi,no6rrqe pyAy BhIHyxAeHLI LI3BneKarb nooqeperHo yrracrraMrE. npn
3ToM, KaK [oKai]aJla npu6rus]rreJrrurre IC4HerrrrIecKHe oIIe]rKH, ec:ryg- A41KS B or-
AeJrbHoM 6noxe (rurexay napoft crraxrau) cKopocrb Bbtrqenaq[Bagr4, 6y4er orHo-
cLITeJILHo nesrrcoxofi, To cyl{Mapmas. BenrLrwrHa Bhrxo.{a [poAyrcra rro BceM 6loxau
MOXer nocflopr;rrb c npor.r3BoAr,rreJlbHocrbro rno6rx Apyfr{x MeroAoB.

C apyroft cropoHbl, Mero.( rloA3eMHoro BhrrlleiraquBarrila no3BoJurer rn6ro
u rlpocro I'I3M9HJITL o6teu.qo6rrqr-r B 3aBl{cnMocrr{ or norpe6uocrr{ pLIHKa n},TeM
BapbHpoBaHkrs' qvlcJra sageficrnoearrHhrx cKBaKI{H. IIpu naexalrra.recrofi Ao6rrqe
3To HeBo3MoxHo, TaK KaK 6olrurofi o6reu Ka[]ITaJroBloxenufi rpe6yer fiocro-
gTTgOfi OKYIIAEMOCTUI W, CJIE.4OBATCJIrHO, IIOHCKOB COOTBETCTBYIOIqHX P6IHKOBc6rrra, Kar( ,,paBHJro, sa py6exor"r. B 3ToM nna'e rexHoJrorurs ISL ooruo*", fu_
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rIlroHaIrEHo r,rcloJrB3oBaTB 3arracbr oTerrecTBeHHED( MecToPoxleHr,Ifi B lrHTepecax

BrryrpeHHero pbrrKa r{ coxpaHrrrr rD(.urr.x 6ygyra,rx noxoreHnfi.
5) )rcorczuqecKctfl coxpaHHocma cpedoL aaudwaQma, 1uocQepar. flpu no.q-

3eMHoM BrtrqeJraruBaur,ru Her pyrrrrnKa, orBirrroB, xBocroB, neT pe6yetc, peI(yJIb-

TuBarpur 3eMenb r.r Bb[ro[HeH]re flpoqrlx [pupoAooxpaHHbD( uepoupuxrufi -

6) Bosuocrcuocmb *btcoKozo yposHfl anmotuamu3aquu. Cnltlarro gro c reM,
rITo Bce o6opy.uonarure B ocIroBHoM cocror{T lls rpy6 r{ HacocoB, a Becb rrpoqecc
cBo.u,rTcs K rrepeKarMBaHl,Iro xH,ffi ocTlr.

7) Ll, naxotreq, cilMulfl [plrBneKareJrbHafl cropoua - eKoHoMuvHocmb. flpax-
THKa [oKa3an4 qro rro cpaBrleHrllo c rpaA[Iq]IoHHbIME Mero.uiurt 4o6rruu, MeroA
loA3eMuoro BhrrqeJraquBilrrr{ff cHr,rxaer gKcrrJryararllroHubre 3arparbr uoqru n 5-
l0 par r{ AUDKe 6onee. A xanutalrrnbre 3arparll HacroJrbxo MaJIBI, rITo rx AalKe
COIIOCTABJUITb HCT CMbICJIA.

flocneAnee o6crosrerbcrBo BUDKHo erqe ll rloroMy, rrro pffA MecropoxAe-
nuft, roropbre pauee 6suur^ orHeceHbr x uepenra6eJrbHbrM u 6ecuepcneKTlrBHbrM,

Moryr 6rrrr ganoBo rrepecMorpeHbr, qro B rrrore [pr{BeAer K cyrqecrBeHHoMy
yBeJrr{qexr.ilo Mr{HepalrbHo-cLrpbeBbD( pecypcoB pecrry6rmrol.

C.iro:rcnocrrr peaJrrr3auurr MeroAa ISL. Ha nepnrrft B3urr,u ueroa ISL
KiDKercf, flpocrbrM. OAnaxo rra AeJre 9To AaJreKo rre r,u(. Ecmr npu rpaAr,rr[4ouHbD(

MeroA{x rrocJre H3BreqeH[s pyAbl Ha [oBepxrocrb rexuoJlor noJrHocrrro r,Is6aB-

JIeH or reonoruqecrra QaxropoB r[ ero I{HTepecyer JrlImE xrrMlr, gKcrpaKrlr{r.r Me-
Ta.IrJra, To rrpu ISL na nepnrui [JraH BED(oAm reonomrrecKa, o6ctanosx4 Mop-

Qonorux pyruIBD( Ten, ru,qporeoJrorntr, Tpeq{rrHa:I TeKToHr,IKa, reoxrlMr[r, pBC-

4peAeneHr,re 3JreMeHToB, fiop]rcTocTb r( npoHr{rlaeMocTE pyA r,r BMeqaroqrx IIo-
po.(, crerreHb orucJreHnocrr{ pyltt MHoroe Apyroe. T.e saAaqa 6omme reoJroro-
reoxl{Ml{qecKitfl , HexeJrrr xr,rMIlKo-TexHoJIo[HecKilL

Tar, uaupzuep, cepbe3nofi nornrexofi mrxorcs rpyuToBbre Bo.Dr r{ [po-
HUUZIeMhTe TeTCTOHT{qeCKr{e TpeEr,rHbr, xoT, }r cyrqecTByroT MeTo.4hr qeMerrTr{po-

Baulfig, rlocneAlrrD(. Boupoc yrerrxrr Bhilr[eJrarrr.rBarotruD( pacrBopoB r{Jra qpoHrrK-

HoBeHHrr B pyAnyo 3oHy rpyHToBED( BoA, [peAcrzrBnfier oflpe,qeneHrryro npo6ne-
My Karc c rorrrrr 3peur.r.rr ocyqecrBrrMocru ISL, mr rr B gxoJrorrqecKoM rrnaue.

flpu erorr,r He croJrbKo orracrLl yrerrKr{ caMn( cna6oxucrmx Br-nr{eJraril{BaroqD(
pacmopoB, Koroprre, cMeilrr,rBarrcr c rpyrrronofi noAofi, oEo 6onrme par6arnx-
wrcfl, rt JrerKo nefirpamrsylorc, xap6onararurl, cKoJrbKo B AoJrrocpo.urofi uep-
crIeICTlIBe rrexorrrpoJrrrpyeurd nepeHoc r.f;xeJrbD( MeraJrJroB, Koropbre rrocJle pa3-

pymerrrx cyrn([raaor sucso6ox.qarorcr ras rqpucrurJrJrr{qecrofl peruerKr r,r fiotra-

AaroT B py.urrurbre, a 3aTeM B rpyEToBEIe Bo.GI.

.{pyrru cyrqecrBeurrlrM rrperrrrcrBr,reM Moxer 6rrrr unoxa-f, rrpoHlrqae-

MocrB pyArrofi Maccbr, rrro cyrqecrBeuno cur{xaer cKopocrb rlpouecca. O6rrwro s
3TrD( CJrrraD( npoBo.4rT MeJrKEe B3pBrBbr qepes cKBiDKLIIfy, a yxe AZIIIee 6arctepn-

a;rbHnf, aTaKa I{ [ocJleAJ[oqee AeficTBUe BbqenaqllBtuolqrx pacTBopoB rrpB trO-

BBrrueErroM AaBJreHrrH r,r reMfieparype [ocJreAoBareJlbHo orKpblBilror Qporr Anr
rpolpllxeHlrfl pacTBopa. Ororaro B fipoqecce peaxUnfi c cynrQu4tlMl,I Moxer
uMerr Mecro .flBrreHue KoJrBMararIvwr, T.e. sa6rBanlre flop E rlpoBo,qrlqD( KagaIIoB

3a crler o6paroaaruu IToBED( Ml{uepzuloB, KaI(, Ha[p]IMep, ,po3rrra, rlmca, o6rnr-
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Horo BbI.4eneHH, cBo6o.UHofi cepbl r{ T.rt. flocne ,{HAs Laone o6lalaer ceoftcrsor\,r
o6nonaxnsarr 3epua MHHepanoB, Haqacro 3aKpbrBalr Aocryfl K HrrM pacrBopoB
(Kyazimov, 1998).

B aanuofi crarbe Mhr He craBEM rleJrb noApo6no ananr,r3upoBarr Bce rro-
Jroxr.rreJrEHbre r,rJrH npo6leuxrre Saxropu. Bce onr B.qocraroqnofi uepe onuca-
Hbt B JrHTeparype u [poBepeHbr Ha [paKTHKe, r,r B UenoM r.rMr,r BloJrHe MoxHo Boc-
noJlb3oBarbc , Ir.g, oIIeHKr4 qe.uecoo6pa3gocrr,r r{ rrprrMeHuMocrn TexHoJlomu ISL
An{ Mecropox.Ienufi Asep6afiaxana.

B raqecrse [pr,rMepa noro6noro a*Nrurrlrecxoro o6:opa [pr,rMeHr,rMocru
MsroAa ISL, paccrraolplrM oAr.rH r.r3 naz6olee Ba)rcrblx pyaHrx o6remoe - Eana-
ren-3araralbcx)'Io rpyflfly MeAHo-Konrre,uarrHo-[orHMerarr[trecKux Mecropox-
Aewuilt Ha IoxHoM cKJIoHe Bomuroro Kamasa (prac. 4). Bonpoc gxcrrnyararluu sroft
rpyunefiruefi r A:ep6afiAxaue rpyrrrrEr Mecropox.4enufi ynapaercff n uoa6op
qpPrpoAorrlaAsrqefi rexHoJrofr.r[ Ao6rr.ru. flpo6nerraa cocToHT B TOM, rrTO 3Tr,r Me-
cTopox,ueHl{, pac[onoxeHbl B 3oHe SKOJTOTHqeCKOTO 3a[OBeAHr{Ka" a py.urBre rena
yxoAsr AaneKo nrny6r (6onee 1000 nr). HenpueureMbl TrrKxe MeroABr uoAseusofi
paspa6orru ug-ea HeLIe6exHocrH orB€rlroB, xBocroB, seo6xo4luocru Aoporocror-
qr,rx pa6or r,r MexanlrtrecKoro xossficrsa asurtylttvrrrx errpa6orox H T.n.
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Puc.4. Paspesu Mecropox.uenx.ff Ornusuafi (uo H.K.Kyp6anony, 1982)

I- nporolrHuft; II- nonepevHrre (a- qep$ qeHTpiurbrryro qacrb; 6- uepea socro.rHnfi rpnanr)
.l- affrosEa[EHo-,IIeJIIoBHEUIbHbte ornoxeuwa; 2- MeJrr(o- ]I cpe,4He3epHncrbre Eecqanr.rxn; 3- aaen-
ponr.rrbr; 4- mururcrue cnaHubr; 5- naqxa flecqaHoro Oluruou.{a cpe.ufl rnlrH]rcrbrx cJragueB rroa-
py.[Hoft ronul{; 6- pa:punuue HapyrtreHu, c uuuxofi rpeur4r; 7- cloucro-nonocqarbre wrpyrr-
xulIlLxonlrpHT-raleuur-cQaleprroBbre pyau; 8- nrrxncro-6peKqaeBu,[Hble py.rlbr roro xe cocra-
na; 9- npoxIdJIKoBhIe pyAbl Toro xe cocraBa; .10- uerartaopQasouauxne fl[pr{ToBhre npox}rnKr,r;
I l- loua npnpatprrBuofi craHuesarocru; 12- sssxltf4 c6poc.

Kpoue roro, Ba)KHoft qerenofi 3a.{aqefi sBrnercs. o6sgareruHoe ycnoBr,re
KOMIJIeKCHOTO H3BneqeHl{fi IIO XpafiUefi Mepe cneAyIoIIIHx, ]IMelorqux [oBhIIueH-
Hoe coAepxaHue, ueHHbrx MeraJlrron (ra6:r.1):
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Tlupur 80%o

C$a.rrepur 5,57o
late:gur 2o/o

Xattxonupur 2%o

llupporvru2,5o/o
Ilpo.rue 8%o

Mrnepa-nu+rfi cocras pyA

Ta6rnrua 1

Kpoue BcecropoHHefi u Aetursnoft rrcyueHHocru sToro Mecropox,UerilIg,

6onsruoft o6ren xr,rMlrKo-TexHonoflrrecKl{x pa6or BbmoJtrreH corpy4rl{KmrfilJJlkl
Mmreparmuoro CbIpbrI MrtucrepmBa 3xonondr H rp[poIfcD( pecypcoB Asep6afi-

Axarr4 a TaKxe rrpoBeAeHo MHOXeCTBO 3KC[epI4MeHTOB IIO BbtrIIenaqI'BaI{I4IO yKa-

3aHIIbD( SJIeMeHTOB, KaK KftrILINI MCTOAOM, TaK IiI B aBTOKJIaBaX [p]I IIOBbilIOHHED(

.qaBneHr.rJrx r{ reMreparype (I(yazimov, 1998). Asroxrasrbre oIIbITbI IloKa3aJtrr, qro

rrpu rroBbtrrreHr{H AaBJreHils.Vt TeMnepaTyphr pe3Ko Bo3pacTaeT cKopocTb BLmIeIaw{-

BaHHr. T.e. Aaxe rlJlorHbre H MacclrBHbre py4cre reJla BIIomre rloA.[arorcff Bbtrrlena-
III.IBAH}IIO CO CKOPOCTbIO, IIPIICMJICMOfiI, NIy,, NPOMbIIIIJTCIIHOTO ECNOJIb3OBAHI4'I.

C apyrofi cropoHbr, B Vlncrfiryre HeopraHurrecKofi wrMrrrr HAHA,unrlreJrL-
Hoe BpeMir BeJrlrcL pa6orbr no pa3pa6orKe rexuorlofl,Ill l.I3BJleqerlrz.s. peAKIrx 3ne-

MeHroB (GA In lr Ip.) H3 Ofiru3rlaficrnx pya (AxrvleAoB Ia p;p.,1999).

Talom o6parou, Bce srr{ Te)cronoryrrrecKr,re pafurbl Moryr cJry:lorrb xopouefi
mrQoplrargEorurofi 6asofi gltc pa3pa6crfis{ Qiasirco-xarnruecKl{< pexLIMoB H )c,IMIBMa

[poqeccoB fipr{Meu}ileJrbHo r Earaxen-3arenamcxoft rpyrme KoJrtIeAaHHo-noJIHMerzIrI-

Jrr.FrecKr.D( Mesropoxgelild.

[pyrnr'ru Sarroparr,ru, o6ocnonrmalolq]IMr.I nepcneKTl{BHocrb I{c[onb3oBa-
Hr,r;r MeroAa ISL Anlr paccMarpllBaeMofi rpynuu MecropoxAerrfi, ,BJrlrorc.f, cJIe-

Iyrouue:
1. CrparuSoprrnrrrfi xapaxTep 3aJreraHu.s py.[nrx reJr, B Koropbx Ha.IpyA-

HLre u noApyAHbre ropr.r3oHTbr cocTosT r.r3 tlepeAy'roulHxcc IJIIaHI,ICTO-IIeCIIaHBrX

NAIICK, I,ICKIIOqAIOITTX YTCqKY B6IIqCNAq}IBAIOryTX PACTBOPOB.

I-[e:reastc

I(OMNOHEHTEI

Co,repxaulre
o/o I{e;reaue KoMnoHeHTLI

Co.uepxauue
o/o

Cu 0. I -8.0 Bi ixl o"- 6.5xl o'
Pb 0. I -7.0 Se lxl04- 7xl0-j
Zn 0.1-14 Te lxl04- lxl0'r
Ag 2rl0-6- 2.8x1O''] In 2xl0-'- 6x10-'

Au 2xl05- 3xlor Sb lxlo'r- 0.13

Cd Ixtba- 3xlo'2 As 0.001-0.9

Co 2xl0-r- 8.5xI0-' TI 1xl0*- lxl0-'
Ga lxl04-2xlo-r IIg 0 - 5x10-'
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2. flonoxurerbHblM flBrfrercfl orcyrcrBr.re B pyrHoM rop[3oHTe rpyuToBbrx
BOA r,I BOAOIpOHI,IqaeMLIX TeKToHr.rqecKr.rx rperqlrH, Koropble B r4Hhrx cnrruux
MoTJILI 6u uoueruarb pacrBopaur. 3aacrr.rqHEre cnoftcrna rJrr.rnr{crhrx o6pa:ora-
nrafi npunoArr K (3aJIerrHBaHI,Irc)) Tperquu (rnunxu rpenrar).

3.Axs pyr.uauHoro MecropoxreHr{fi, a raKxe rn BMeruarc[u{x rn1aH11crbrx
cnaHrleB xaparoepHbr roHKocJror,rcriur florocqarafl uopQonorus H crpyKTypa c
qepe.AoBaHrdeM B Kax.UoM cnoe pa3nraqHbrx Mr,rHepanbHbrx accoUrlului,t, r{To rBrr-
ercg 6raronpuxruoft cpe.aofr ,{n, opueHrupoBagHoro npoH}rKHoBeHHs BbrrueJra-
IIHBaTOqEx pacTBOpoB.

4. Mecropox.qeHr.re xoporuo H3freHo, TruarenbHo pa3BeAaHo H lro HeMy
LtMeIOTC.f, npaKTlrqecKr,r Bce xeo6xo4ul,tbre AaHHLIe, B TOM YI,ICJIe H HeKOTOpbre
Xr4MI.IKO-TeXHOJIOn4IIeCKHe napaMeTpbr.

5. MecropoxAeHue HMeer KoM[aKTHoe pa3MerqeHue - flpocrapaerc.rr B

NtLrHy MeHee qeM Ha 1000 rvr r,r B rrrHpr{Hy 800 u. Taruu o6pasou, qEcro 3Kc-
[JryaTaIIHoHHbx oKBa)KI,IH Moxer 6rrru ue croJrb BeJrI,IKo, rITo raKxe cyulecrBeH-
HO IJIfi SKOHOMT{TTHOCTH npOUeCCa.

6. 3ronoufiqecKarl Bbrro.qa or npuMeHenus ISL He H.uer HH B KaKoe cpaB-
HeHI{e C nrrro.uofi or IIpr,rMeHeHhg rpawrr{HoHHblx MexaHHqecKHx MeTO.IOB, TeM
6oree KorAa croxT Bofipoc o Ao6rrqe my6oro 3aJretaroulux pyAHbrx ren.

7. LL, uaxoveq, npHpoAoc6eperarorqajr cyrrlHocrb 3rofo MeroA4 [o-BT4AHMO-
My, AeJraer ero 6egalrrepHarlrBHbrM Ans 4anuofi rpyrrnhr MecropoxAeurafi.

Tarr.m o6parovr, gTor KparKait anwras Aaer ocHoBaHHe crilrrarb, qro Ha-
crosrqee MecropoxreHr,re Moxer cnyxr.rrb nau6olee BepoflTnbrM O6rerrou Alg
[pLIMeHeHIrfl TexHoJIorI4H no.rl3eMlloro Bburlenaq]4Banun. Bo rcsxou cJryrrae, KaKHx
ma6o uenpeo.[oJllrMhD( flpelsrcrBlrfi ue upocuarpr.rBaercr, TorAa KaK .qJrfl MexaHr4-

'{ecxoft ,qo6rrwr raKr.Ie nperlrrcrB}rfl HaJIr,Iuo - gKoJrorruIecKrre orpaHr4qeHfig,, cHyt-
xeHllte peura6enrnocrll c rny6IaHofi LI cJroxHocrb KoM[JreKcHoro lr3BneqeHu-fl.

Mnorrae pa3BeAaHHbre cynr0z4Hbre MecropoxAeHr.rs Asep6afi4xaHa rro
cBoHM 3anacaM He croJlb BeJII{KH, .rro6H flprBneqb cepbe3uoe BHr{MaH}Ie LrHBe-
cropoB. B ro xe BpeMtr, KaK fipaBr{Jro, B rrpocrpaHcrBeHHofi 6mrsocrr,r or Hr.rx
paclonaraerc, MHoxecrBo oAnorr,r[rrbrx (nnu 6xuzrttx no runy) MeJrKr4x pyAHhrx
Mecropox,qeguit u [porBneHlrfi, xoropue B coBorqmHocru cocrnBrsror pyAHyro
npoBHHuI'Irc. MeroA ISL nossor.aer paccMarpilBarb r{x KaK eAraHoe py.4Hoe rrone
I,r gKcrrnyaTr{poBaTb o.4HOBpeMeHHO.

B ra'recrse raKoro npr.rMepa MoxHo [oKa3arb fsaa6eficxyro ryynny MeAHo-
cynr0u.urrx Mecropoxreuuft n flpof,BneHr.rir, gsr.y- roropoft Moryr 6rrrr npmaeue-
Hhr re xe Kpr{Tepr.ru i re xe flo.ryoAEr. Teu 6olee, rrro uals,la6eitcKoM Mecropo-
xIeHHI,I LIMeIoTc.s caexenpo6ypeHlrble pa3Be.{ortrrbre cKBrDru.rHbr, KoTopbre Mor-yr
6rrrr ucuoJlb3oBaHbl IIpH IIpoBeAeHLfii HarypHBD( r{ccJreroBruruit. C rleJrbro o.rlHo-
rpeuennoft 3r(crrJryararlklu Bcex omasxo paclonoxeHHbD( pyAutx o6rerron c yc-
flexoM Moxgr 6rrrr upul,teHeHa rexHoJroruqecKa, cxeMa ISL, cnasuBaro[Izu ltx c
e.4,rnhrM rexrroJronrqecKuM ueH'TpoM (puc.5). flpuregeuua.fl cxeMa frBilnercs. qlrcro
rEflorerl{qecxoft u rpe6yer AsrafirHofi upopa6orrz c rorrKrlr 3peHu;r npraMeHr{Mo-
crH MeroAa ISL altx Kaxroro KouKperHoro Mecropox.(eHu-s u [posBneHr,rrr.
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Pnc. 5. Ha xocmr,recrc.ui cHrmdox lqaa6eficxoro pariona HaueceHa o6o6qelurag cxeMa

Bo3MoxHoro ilpraMeHeHufl ISL Nts, HeKoropbD( 6rm:xopacnoJloxeHrrbD( Me&Io-

cymouarsx Mecropox.qelil.ili I4 IIposBIIeHrd.

Korrn.nercHoe [r3BJreqerfrre MeraJrJroB. Xor.s B Hacro.slqee BpeMg H3BecrHo

MrroxecrBo pa6or lr npaKTruecxlrx flpprMepoB ycrlerrrnoro nprrMeHeHltf; ISL, rce
oHI,I, KaK rrpaBr4rro, opr{eHTr.rpoBaHbr Ha ceJIeKT}rBHoe I,I3BIeqeHI{e ToJrbKo onpe.ue-

JrenHoro gireMeHTa. Ho anc 6o:rmrtrcrna cynrQuAHbrx py.{ MHpa, B ToM rII'IcJIe 14

Asep6afiaxarra, xapaKTepHa MHoroMeraJrbHocrb, rro3ToMy Iils Hac [pHeMJIeMbI

ToJIbKo re reorexHonoflrrlecKr,Ie cxeMbr, Koropble o6ecne.umurg. 6*t KoMttneKc-

Hoe u3Brer{eHr{e MeraJrJron. flpn oToM, ecm.r npr.IHJITb Bo BHi,IMaIrrIe HenoBTopI4-

Myro reonoro-Mr{HepaJroro-reoxl{MlrlecK}'Io cneur.r$r,rxy Kax,qoro orAeJlbuoro
MecropoxAeut4s, To B Kax,qoM cJrf{ae, coxparlfis o6rqre flpurtrrIrrbl BLrIqeJIaqu-

Barryrse flpurercJl pa:pa6atrmarE no.e{ortlqylo ,4ns groro MecTopox.qeHl,L cBolo

reorexHoJlofl{rlecKylo cxeMy. 3ra u ecrb ra, MoxHo cra3arb, e.u.IHcrBeHHtuI IIJIa-

Ta, Koropofi crour [oxeprBoBarB paAH coxp&IeH]rrr 3Koct4creMBl r,I noJryIeHux
nucorofi penta6ensHocrl,I.

Tyr na4o orMerr,[Tb cne.[yroflg,te MoMeHTbr. KowrercHoe rBBJIeqeHI,Ie Me-

TAJIJIOB IIC TOJIbKO SKOHOM]'TqECKpI IIEJICCOO6PASTTO, ilOCKOJIbKY BCC OHI,I I'IMEIOT BLI-

coKyro pblHorlHyro cror{MocrL, Ho rir flB[flercfl BLrrryx.4eHHoft uepoft, u6o, xax 6rt-
no yKzt.:aHo Bbrrtre, ocrarom,rec, [o.{ aeurefi s cso6o,uroM cocrosulfl,I TDI(eJIEIe

MeraJrrrrr B Aomocpo.uroft nepcueKTr;rBe npeAcraBn rror gKoJrofr.rrrecKyro yrpo3y.
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Becsvra [pHBJIeKareJrbHLIM flBJrflerc .pt ro o6ctosreJrbcrBo, trro rrpuHllr,rn rroA-

3eMHOrO BhrrueJraqr,rBiulfl, [peArroJraraer MHoroKpaTrryro uHpKyn qHro oAHoro H To-
ro xe pacrBopa qepe pyEryro roJrrrly, c qpoMexq/ro.mofi pasrpysroft Ha roBepxHo-
crr{ ocHoBHrD( pyAHbD( sJreMeHToB pacrBopa. IIpu stou, Hapcry c ocHoBHbrMH Me-
TEIrrJrzIMH, [pr,I KaxAoM rIHKre B pacrBop 6ylyr [epexoA[rrL, xorb u n ne6omurrrx
KOI{!IeCTBtX, TaKXe HeKOTOpbre pe.u<Ae SJreMeHTbr, KOTOpbIe BHaqane B KOIHrrecT-
BeHHoM orrrorrreurrr{ ue 6y4yr npe.[craBJurrb rruxaKoro r,rHTepeca. O.ryraxo B [pouec-
ce MHoroKparnoro ulrKJra Hx coAepxauue B pacrBope 6yaer flocre[eHHo Hapacrarb
I{ Moxer [epuo.ryrqecKr{ Aocrurarb BloJtrre peura6ernuoro ypoBH-r, rrro raror(e flB-

JrngTcfl cyrqecTBeHrrbM BKJTaAoM B 3KoHoMHrrlrocTb flpoqecca.
Texnoloru.f, [oA3eMHoFo BbIrrIeJIaqvrBaHHs. orHocl,ITcg x roft Kareropul.I 3a-

.qar{, Koropble He MoryT 6rnr ruuoBLIMI,I r4lrtr WilBepcanEHbIM}I, flocroJrbKy Kax-
Aoe MecTopoxAeHr.re oTr[qaeTc, krlI4uBl.,'IyaJtbHocTbro H He[oBTopr,rMErMH feo-
Jioro-reoxlrMfiqecr[Mkr u [poquMr.I cnofictnauu. Iloero*ry Am KaxAoro KoH-

KperHoro MecropoxAeHus npe.qBaprlTeJlbHo rpe6yerc.rr BLrrroJrHr{Tb olpeAeneH-
rrrft xpyr ficcneAoBareJrbcrlrx l,t orrhrrHhD( 3a.uaq, Koropbre [o3BoJrffT olperenr,rrb
He roJrbxo rexHoJrorrrqecKlre ycnoB[s r.r pex[Mhr Ao6usn, Ho H rronfuTb Hyx-
Hbre rrapal\{eTpbr Anfi nocneAyroqero cocTaBneHr.rs pernaMeHra H TexHr,rKo-
gxoHoMr.rarecxoro o6ocnosaHur gKcnnyaTarluu .qaHHoro MecropoxAeuns. I,lueu-
Ho orcyrcrBr.re raxoro o6ocuosaHHoro Marepiluru He rro3Bonrer HeApolonb3oBa-
Telro Boc[oJrb3oBarbc, croJrb sQtferrurnofi, geurenofi u 6ernpe.qnoft Als oKpy-
xaroulefi cpeAbr rexHoJrorueft no,useMHoro Bbrulen av;vtBaryrs.

Pesrounpyx BbrrtrecxzBauHoe, MoxHo cAenarb cneAyloulrfi nrrnoA:
Auarus uuponofi nxTeparypbr r.r rrareHrnrx uy6ruxa\uit rro rexHoJrorapr

loA3eMHoro BbflqexarruBauils. cBr.I.{eren6crByer o6 uurencnBHoM pa3Brarr.ru 3Toro
nncoxos$QeKTr,rBHoro HafrpaBneHus,. A ecrr.r yqecrb Bce Bo3pacrarorque rpe6o-
BaHI,r.{ K oxpane oKpyxarcuefi cpe.qrr, HcqepuaHHocru 6rursuoBepxHocrHbrx Me-

cropoxreHnit u ece 6oree yxecroqarcrrluecfl 3KoHoMr,Iqecxr,re ycnoBr{.fl, To Her
couueuafi, rrro rexnoJroru, no4seuHofi .uo6rrqr.r MeTaJIJIoB B cKopoM BpeMeHr,r

crauer AoMlrHupylotqefi, a Bo MHorI{x cnfrafix Aaxe 6esanrrepuari.rnnofi.
B cr.ssu c srHM [peAraraeu B paMKzlx Ha)qnbn< oprarrrsaryill Arep6afiaxana

Haqarb rrtacurra6nue [ccneAoB€rHI{rI rro ocBoeHltro Hafr]rbD( r.r [piufi]rqecKr.rx rrpurr-
IunoB reorexHoJlomi uoAsewofi ao6rrwn xr,IMl{rlecrflD( gJIeMeHToB, Arfl qero ueo6-
xo4rN,ro:

1) C ucnorm:oBaHlreM r,BBecrrrhD( KprrepueB r,r c freroM cnergn$ruc.r Harr[x
Mecropox.ueruul paccrr,rorperb Bo3Moxuocrb u qelecoo6pzr3Hocrb npr.rMeHr,rMocru
grofi reorexrroJroruu AJUr KaxAoro KorilcpsrHoro MecropoxAeHru Asep6afiprara
.rro6u yfrcwrr-b noreHruzlrrblrbre uacnrra6sr ee npllMeHr{Mocrla I,I nyna 6onee pau,ro-

IrarlbHoro r{cnoJrb3oBaHr,rfl HeAp.

2) OpuermpoBarb grr.I ficcJleAoBitur.ur Ha KoMrrrreKcHocrb r3BireqeH[r KaK Mox-
no 6o.,murero qrlcna rIeHHhD( sJreMermoB u na paapa6orry 6onee coBeprxeHHbx reo-
TexHoJrorurrrecKrD( cxeM .4o6rrun, c oco6rx aKIIeHToM Ha coxpaHuosrt exo.nonaqecrofi
cPelrl.
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C OB PEME HHbIE TOPH O -f E O JIOTI,IqE C KI4E TEXH OJI Of KLKI
MoAEJIupoBAHr4fl MECTopoXAEHr4fr n oopvrATE 3D rI
IPOBJIEMbT PAU[rOHAJrbHO[ O rrCfrOJrb3OBAHAfl HEAP

II.M.3aupu
3AO C eeepcmanb-pecypc, Mocrcea

Bnepewe uden cosdanun nodeneil pyduwx necmopotrcdeuuil 6una eatdeu-
Hyma arcadenurco.tr,t M.M.Karuxaerv u npo$eccopow M.f.3aupu s 1968 z. npu o6-
cycrcdeuuu tuoHa pa1omut uad uoett duccepma4uouuoil pa6omoil. B rcauecmee

ocHo*bt uodenupoeauun npednorazaJtocb ucnoflb3o*amu danuute u3omonHo-zeo-
xuMwecKux uccnedoeaHuil, pesynumombt Komopbtx doncrcuu 6umu 6uma noro-
2rceHbt ua xouduryuoHHyn zeolozo-cmpyKmypHyto ocHosy. B me speMeHa peqb
uua o (Dunusqailcxoil zpynne uecmopocrcdeuuil xonrtedaruuo-nonuilemcatnuqec-
xozo pada, zde cmonrcHynucb dee zeuemuqecKue mpoKmosKu npoqecca pydozeue-
sa - zudpomeprvaJtbHo-ilemacoMamutecKa.fl (arcadeaurc M.M. Karurcail u acnu-
paHm H.M.3aupu) u ocadoqHo-duazeuemuuecKo.fl (npofieccop M.,[.3aupu u
!.l.Masauoo). Cqumailoca, Ltmo un4eHHo u3omonHo-zeoxltf,tuqecrcuil nodxod x
uodetupoeaHun (pexoucmpyxtluu) npoqeccor pydoodpasoaaHu.fl nossoflum om-
aemumb Ho gmu xpailue acnrcHbte dtn npaxmuqecrcoil zeorozuu nonpocbt. Bce oc-
mcubHbte uccnedoeamenu, usyqalutue 6 nocnedyrcuque zodat omy zpynny ivtecmo-
pocrcdeuuil to)tcHozo ctanoHa B.Raexasa, 3aHu,taruca rcoa6uuupo*oHueM ?mu)c
deyx npoqeccor - meopun zudpomepuanano-ocado.tHozo pydozeuesa. Ycrce e
KoHqe 70-aw zodoe W cmonemuu Ha nputilepax pyd xonuedauuo-nonll\temau
rwtecKux uecmopocrcdeuuit o.Ky6a, Anman u 3a6ailxatbfl ,nporueduux pa3fiuq-
Hble no cmeneHu uemattop$uvecKue npeo1pasonaHu.fl, asmopy ydatoca cosdama
u3omonHo-?eoxuMuqecKyto u Qusuxo-xuuuqecKyto uodenu zudpomepuarbHo-
ocadorauozo pydoo6pcao6aHu.z,, Ho, K co)tcareHuto, noKasamb dauxyn npuHqunu-
aqbHyto uodenu cy6aapuuuozo pydoo6pa3oaaHufl Mouttt yaumenflit - axadeauxy
M.A. Kawrcan u M.[ 3aupu ylrce ue 6atao cycrcdeuo. Cauoe uHmepecHoe 6atno u
mo, amo eule s KoHqe 60-am zodoe axadeuux M.A.Kawrcail npedynpecrcdtu tt eHe

- <cosda*aeMbte mo6oil uodenu 6ydym (xax emo npuHnmo ceiluac Ha3btsamb 6

Qopswame 2D) ruocxwtu. Ho nacmaHem 6pewt, xozda u mbt cJtto)tceutb 6 o6uewe,
co ecex cmopoH ocMompemu uodetupyeuoe pyduoe meto u a emwc ycnontux
uailmu cnoco6 He morbKo dnn zeuemuqecKozo mpaKmonanun o6uexma, uo u dta
aau6onee paquoHcubHo?o u3sneqeHuu pydut>. B me npeMeHa 2 3aqapo6aHHo cny-
taafl omu cto6a npoQeccopa (om nn6w4 xoeda e?o moK uasuteanu), Ho He MoZ
cede npedcma*umb, Ho cKolbKo decnmxoe rem eneped cuompen ?mom eenuxuti
yueuutil u docmoiluutil,aenosex. I.I rco duto ezo L00-nemufl u I e?o naJaflmb r Hanu-
ccu lmy cmambto o Bo3uo)tcHoctnfic Kotvnbnmepuozo aodenuposaHut e Sop*ta-
me 3D s vacmu npaKmuqecrcozo uedponorb3oBaHufl.

Anarus lrc[onByeMbD( coBpeMeHHbD( TexHonorufi nnanupoBaHr{, ropHbx
pa6or, 6aafipyorqrxcfr, Ha rpofpilMMrrbD( rrpo4yrr€x rurra Mine Scape (Qupnrur

Mincom), Gemcom (Quprrru Gerncom International) rE gp., roKa3brBaer Hanfirrr{e
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ocTp6rx [poTr,rBopeqfifi Mexly rIoHqTHflMH (paq]roHiurbHoe HeAponoJrb3oBaH]re>)

r,r (€KoJroruqecKUl Harpy3Ka>, c oAHofi cTopoHbr, u lrHrepecaMr.r HeAponoJlb3oBa-
TeJr, - c Apyrofi.

Kparxo o cr€rHoBHMc, H a ocH oBHbrx 3TarI ax n JIaHHpo r,arrug. ropHoAo6blqHErx
pa6or, npoBoAraMbrx Ha co3AaBaeMrx n (poprvrare 3D reonorr4rrecKr.rx MoAen-f,x

Mecropox,qenuia,lr Bo3HHKillouIHx rrpu groM y HeAponoJrr3oBarer.s npo6neMax.
OcHosHHe 3Ta[br [naH[poBaHH, ropHbD( pa6or flpe.{craBneHhr B ra6n.1.

Bue4p.reuue reouuQopMauuoHHEre cucreMbr, KaK gro BHAHo us ra6r.l, npe4o-
flpeAenrror Bo3MoxHocrb o[eparr.rBHoro H3MeHeHr,r.s [JIaHa Ao6rr.rHrx pa6or z
coorBercrBeHHo KoHTypa ropHbx nupa6orox B 3aBucuMocrrr or KparKo- H cpeA-
HecporrHoro r.r3MeHeHr.r-,r Koubronrcrypbr phrHKa. B srou cJrfrae rlz^3afffi KoHTypoB

ropr{brx urrpa6orox He Moxer oflpeAen rbcs yrBepxIeHHbMH s 60-80-He roAH
XX n. napaMerpaMa KoHArrulrfi na r"rranepaJrbHoe chlpbe, r.K. rJraBHbrM IIap€Mer-
poM craHoBurc . KoHTyp pa3r'wTt4fl oKoHoMr,rqecKu rlenecoo6parurx ga Aasnufi
MoMeHT 3a[acoB. Kar upaBzno, oflpe.qeJreHHarr 6araucosa, u za6ataucoBarr ueH-
HOCTb 3anaCOB Ha MeCTOpOX/IgrrU.trX, BbICTaBIUIeMbTX Ha ayKIII{OH, OCHOBaHa Ha

Korr4r,rrlr,rf,x, paccrruTaHHbD( rr yrBepx,4eHHhD( B ilepuo.4 60-80-rn< ro,(oB XX s. i,r

ocHoBaHHbrx Ha AaHHbrx fPP 50-70-brx roAoB. JloruqHo 6ruro 6rr oxuAarb, qro

Ao flpoBereHuff ayKuHoHoB, rocopraHbr n c(fepe HeAporlonb3oBaur{, 4ornrnrr 6rr-
mr 6rr [poBecrr,r peBr{3r{ro 3a.f,BJrseMbrx 3alacoB H rrepeo[enxy pecypcHofi 6asu
o6rerra Ha ocHoBe pbrHor{Horo rro4xo.{a H o6ocHosaHr.r.s coBpeMeHHbD( KoHAr,r-
qnfi. Hnrnrlr cJroBurMrr, rrpuBJreKareJlbHocrb crrpsenofi 6asrr Nrecropox.uennfi.urx
[HBecrr,rpoBaHrs. AoJDKHa 6uru onpeAeJreHa B BapHaHTax T9O xon4uquft, c
o6ocnosaHueM ofirnMa-rrsofi craprorofi ueHbr o6rexra.

Ta6.nuua 1

B nnanupoBaHlau ropHbrx pa6or BbrAeJurercfl
':,,'):.':' TpI4 InaBHbIX STaIIa:

i:, reonorltqecxafl H3yqeHHocru o6uerra
oeoBa B@ro nnaHtrpoa€Hxr, oT cTeneff, aeTaIbHocTu roToporo 3aBl,lcfi
AarbHeiuee

i: nepcneKTxBHoe nnaH[poBaHxe ]l
npoeKT]lpoBaH],le

feororo-3roHoMhcec(af oqeHxa, omnMr3aqnr KoHeqHbx
KOsrypOB Kapbepa
CocraEnexue T3O KoHgnqrrl @ sronuocrxoi oqeHrofi
MrHepajrbHoro cbrpbF B HeAp€rx
noA6{er 3ana@B c o6ocHoBaH}teu npoMbllneHHbrx xareropui
TexHh,.r€cKr.ti npoerr Ha orpa6orry Mecropo)l(AeHnB
KoppeorpoBxa T3O xoxAuqrfi npn x3MeHeHrn (omEroHrrypbr

PHHKA

,r. KpaTKocpoqHoe nnaHHpoBaHne
KaneHAapHoe nnaHhpoBaHre pasenrun roprux pa6or
lhaxnpoeanue npox3aoAcrBa, e rou qrrcne EBP, 4o6uva u
orrgr3xa pyAbr, BcxpHujlrue pa6oru r r.A.
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Bne,qpreurre Ha ropuo.4o6rrearoqux flpeAnpuflTr4sx 3AO <Cesepcranb-
pecypc)) reoNuQopuarlnounrre rexHoJroruu fiosBoJurror co3AaBarb ropHo-reono-
rHqecKI,Ie MoAen[ o6terta, Hattl,ruzul or reoJroropa3BeAoqHoro grafla (ra6n.2) u

Ao rroAaqu cbrpbs Ha rexHoJrorn.recxxfi nepeAen (ra6-rr.3) r,r B 3aBucr.rMocrr.r or
uenosofi [oJrr,rrr4Kn pbrHKa orrepar[rBuo r43Me[urrr ron$urypaun]o paspa6orxu
MecropoxAelll,,'fl, c rlenbro MaKcrrMaJrbHoro [r3BJleseHr{.fi Mr.rHep:rnbHoro chrpb.fl,
gKoHoMHqecKH uenecoo6pasHoro ua Aannrrft MoMeHT nnaur,rpoBaHlr, - KparKo-
cporrHoe roAoBoe finaHr.rpoBaHr,re HanpaBnenrfi ropnrrx pa6or.

Ta6naua2

Ocnornue Ha[paBJreHHfl rtpnMeHeHuq
reorrHoopMauHoHHbrx rexHoJrorHfi

':: Feonoropa3BeAoqHbre pa6orsr
; MoEennpoBaHre reonorxr{ecKlx o6ueKroa r flogcver

3anacoB
,,, flpoerrupoBaHxe orxpbrrbrx H noA3eMHblx ropHbrx pa6or
," Ilnaarposartre pa3Burlrr pyAHlrKoB r,r Kanengapxoe

nnaHhpoBaHl,le
,,. ConpoEoxrAexre Ao6ur.{Hurx Pa6or
r, JlPlpoAooxpaHHbte nccneAoBaHxn
;. l4cnonusoBaHne ta nepeAaqa pygxu.rxo[ raSopuaqrr

Ta6;ruqa 3

9 man u zeon o zop 03 e edort u ozo np o qec co

- Oqexxa nepcnerTllBHocru nnoqa,Ellr no perxoHanbHbtM
reoxltMt{qecKulrl r reo$nsngecKxM r(Pl/rrepxrM

.- Peengng x nepexHTepnperaqvrf, lrmepqeicg xounnexcxoi
uxSopuaquu no o6uerry - BbtnBneHue napaMerpoB ann oqeHxrl
pecypcoB

[lonyrexue nHqeH3uri,r Ha npoBeAeHue reonoropa3BeAo.rxux pa6or
- flocraHoaxa x [poBeAeHre reonoropa3BeAoqHHx pa6or- ctaAuu

nOICKOBO-o4eHoqHaF n AeTanbHan
- MqAenupoBaHue MecropoxAeHx, x oqexra 3anacoB

' Srcneprrsa 3anacoB u nocraHoBKa xa [ory4apcreexxufi 6anaxc

Ilorqneuue nhqeH3xr4 xa paspa6on<y MecropoxAeHu9

flpu srou noA reoJloropa3BeAormblM npoqeccoM Ha 4eficrnyrcrqux Ao6brl-
HLrx o66eICTux floHlrMaercs coBoKylrHocrb ouepexarcIuero KoMIIJIeKcHoro reoJlo-

nlqecKoro Aor{3}rqeHlrfl MecTopoxAeH}r, c uenblo reororo-3KoHoMHrlecKo[ ofl-
rr.rMu3arluu spoura Ao6BrqHbD( pa6or, KparKocpoqHoe [JIaHIapoBaHI,Ie, c oAHoft

cropoHhr, a c ,(pyfoft - rury6oKI,IX fOpH3oHroB H Qnanron (nepcnernrBHoe nJIa-
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Hr{poBa}I}Ie). lauxrrfi gran HMeer BaxHoe 3HaqeHr.re A.rt-f, o6ocHoBaHrrf, AocroBep-
Hocrlr 3a.f,BJIeHrrbD( 3arracoB, onpeAeneHr.L 3ar(orroMepuoctefi rlx JIoKiurH3auIIE B

reoirorlrqecKoM npocrpaHcrBe Ir [ocneAyroqero co3AaHHx Karrecrneunoft ropuo-
reoJroruqecxofi uo.qenr{ Mecropox.rleHur. flpoqecc Mo.qeJrr,rpoBantrs. H orIeHKa

,qocroBepHocrr{ 3aflacon rpe6yer co6lroAeHr.r.fl KoMnneKca pa6or, [ocJreAoBa-
TeJrbHocrb Koropbx [peAcraBnena e ra6r.4. Yqrarr-lniul BaxHocrb AaHHoro gTarla

Ar.s floBbuueHru AocroBepHocrr{ nnaHupoBaHr.r, ropHbrx pa6or, paccMorpuM B

xpamofi Qopnae raxAmfi r43 gTanoB MoAenrrpoBanfifr;

Ta6.nuua 4

Mo det up o ea H ue M ecmop o ucdea ufi u o qe H Ka 3 a n ac oB

llogroroera reonorlqecKoi nn$opuaqlu no AaH HbrM
reonoro-pa3BegoqHbtx pa6or u 3xcnnyaraqroaxoi
pa3BeAKx u ee oqnQpoexa
Gosgaxue Eas,Qaxuurx $ ctarncryu.{,ecxufi axanug
reonorn{ecxoi nx$opuaqtat,t
l-eocrarrcrrqecKar o6pa6orxa nnSopuaqur
Cosgaxre KaprccHbrx uoAenei
Enoqxoe MoAennpoBaHlre
Oqexxa 3anacoB MxHepanbHoro cbrpbr c
o6ocxoeaHheM npoMbluJneHHbrx xareropnl

Cos,uag[e H rro[olrHegr{e 6rcbr .uaHHbD( v crarucrvtrrecxfifi arraJwlre reoJrorn-
qecKofi I,IHoopMaIII{u oupeAeJlflercfl IronHorofi r4 KarrscrBorr,r pa6or KaK Ha craAu-
,x reoJroropa3BeAorrHoro flpoqecca, TaK H nocneAyrorqr{MH orrepexarcrqHMr.r.4o-
6rruy pa6orEulr, BKrrotlaroqfiMvt lr pe3yJrbrarLr 3rc[nopa3BeAxrr. B Aannou ac-
rreKTe [oKa3aTeJrbHbrM f,BJureTc.ff oflbrT pa6oT IIo reoJrorprrrecKoMy Aou3ytreHr.ilo
rrpoBoAr,IMBD( Ha pyAHr{Ke Ta6asurvr6u s IOAP (Kumba resources), Ha KoropoM
BbmoJrHrrerc, 3HaruTenruuft o6reu (ao tO ruc. n/u) 6ypoarx fi amuwrrktqecKr.rx
pa6or - rrpll ro.qosoft Ao6rrqe xeregnoft py1u s o6reMe 2,4 v,tru-t, aHairr,r3r{py-

rorc, Ha ocHoBHrre 3JreMerrrbr, onpeAenflrouue KaqecrBo pyAbr, 2,6 rutc. npo6 (!).
B to xe BpeMfl Ha AaHHoM gra[e, ocHoBbrBalrcL Ha rycrore pe]BeAorrrrrx cKBa-

)lrLIle u rror,rHTepBanbHbrx AaHHhD( corepxaHu.fl Fe (%) B py.(HbD( r,ruTepBaJrax ]r,
Ha[pI,IMep, IeocTpyKTypHoM KapKace MecTopox.rleHr{-fl, ofipeAenrrcTc, HalpaBne-
Hr,r-f, gKcrrJryaraqr.roHHofi paseegru H reoJronrqecxoro Aol43freur{fl pyAHhx 3oH
(puc.l).
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Coe,qanre 5a: flannurx rt crar],rcrnqecrrfi
aHanH3 reofloruqecxofi nxQopmaqHH

Puc.l.

Oueru4no, rrro Ha ocHoBe AaHHbD( AerulnbHoro rorr3f{eHr{fl Mecropox.ue-
Hr,r, orcrpar,rBilrorcs AocroBepHbre pa3pe3br rlo rlpo(briJulM rI npoBoAr.rrcfl oKoHTy-
pIrBaHHe pa3Jm!trrbD( [o 3HarMMocrI,I ll TexHoJroruqecKuM cBoficrBaM py.qHbre re-
n4 T.e. upor,r3Bo.u{Tcs r{x KoM[o3r{Tr,rpoBaHr{e r.{ HHTep[peraun.rr (gtuc.2).

Puc.2

OxonrypneaHHe py4Hbrx ren

!l'I

f--r

t'l:1
u\lOoilrXli0[raIk I(,|-It laltrlal] ltt,.lOIlIkOiB

r4, 1r{r( r}. p\rrn,r\ rrfrrprtuNx rl Ilrrr.Irq,.lrrris l,r.ilror o rr.rf,

&

lL r (rr u, rHKxon p{ rJrrrr
rf,H,IJmI C f,UGnflI nO

,mdltrIrImkIs l)iBHocIFl
l,-!f, onlrrq2nilun rolo]

=
":
=r
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Oqenra AocroBepHocrt4 BblAeneHHblx pyAHbtx ren B

nnocKocTvr ropH3oHTa pa3fl HtlH bt Mlt Mero4 aM ul

ol(qrryp/€aa{ie
crgo6orr

r::l

O<q{ryp.€aHre
HeTqaoa.r
t,r{reprprq.yr4
ilaqetlfilra
qelrrpbr Fg(
cen<ofi (GRID)

Tpgyrorbl+l<B .s@,qf ,.- _.*_ -.-

&_qL_

-EEC!Lo!,

!!li

O(o{qp€a}}€m
qelmFvaIa.t 6ru(-
r.QAerl,l

Puc.3.

.{ocronepuocrb Bbl,(eneuHofi coBoKy[Hocr]I pyAHbD( Ten - PYAHrre 3oHbI B

[JrocKocTr{ ropr{3oHTa rlpor{3BoA}rTcs MeToAoM aHaJroroBoro cpaBHeHI,Ls pa3nEtr-

HbrMr{ cfloco6aMr,r. Ha puc.3 npeAcraBJIeHbI pe3ynbrarbl npoBeAeuHoft Ha oAHoM

H3 Xene3opyAHhrx KapbepoB 3AO <Cesepcriulb-pecypc> oueHKH AocroBepHocrlr
KOHTypOB pyAHbD( TeJr B 3OHe Ha 6a3e TpeX He3aBlrcrnMbD( MeTo.(oB. flo.nyreunrre
pe3ynLTaTbr cB[rAeTeJrbcTByror o BbrcoKofi cTerreHu cxoA]rMocrl,I [poeKTHbD(

KOHTypOB, rrro rr [peAoflpeAeJr.f,er AocroBepHocrb BLIAeneHIIbrx 3arlacoB Anfi rlo-

cJreAyrcrqero AH3afiHa Ao6brqH6rx Bbrpa6oroK.

Pxc.3.
184

rTrw m

xoHryp .Toerorci
orp&wrrcp@ma

FeocrarucrHra

BapHorpamHa cogepNaxrfi

pyaHoM Tene

l-ln {tbean ronorpaQtr cecce BoAenb
Beayultrx rpeBAoB g

npoclpaHcraeHHoH pacnpeaeneHrx
coAeFrcHxi Ha Epyrorci AEarpaHMe

notrBHoro KoMnoHeffia B



Baxnoe 3HaqeHue rrpil reoJrorfirrecKoM MoAenr,rpoBaHr.rr,r Mecropox4enufi
I,IMeer reocraruqecrax o6pa6orra [epBr,rrrHbD( AaHH6rx, xaparcrepr.r3yroqux $nyx-
TYaJ{Ji^vt B COAepxaHUt{x u pacqpeAeneHHe T}rilorraop(prrx .qrs o6rexra xr,rMr{qe-
cKLIx SJIeMeHToB B leoilor.lrqecKoM npocTpaHcTBe. Ha pzC. 4 npune4eubl BaplraHThr
reocrarl{crll.Iecxofi o6pa6orru reoxuMr,rqecx}rx AaHHbD(: cJreBa - pa}ree ucfloJrb-
3yeMaf,.myxMepHa, napraorpa([EqecKarr MsroAEKa, a cflpaBa - rpexMepHar qu$-
poBtur ronorpa(puqecKalr MoAeJrb, na rcoropofi, HcxoA, Hs oco6eHHocrefi pelre$a,
IIAeTC , rpeACTaBneHHe O rrpocTpaHcTBeHHoM pac[peAeneHr.rr{ Belyullix TpeHAoB,
r,rHTeHcr,rBHocTb KoTopbD( xaparffepr,r3yeT co.[epxaHl,Ie HcKoMoro fiapaMeTpa.

Pnc.4

,{anee, cyN[MHpoBaHHbre pe3yJlrTarbr sBrflrorcr $arrororrqecxofi ocnonoft
co34aBaeMofi rapxacnofi uogeml 3oH6r opyAeHeur4{ B rlenoM (puc.5). I4uenno na
AaHHoM gTafle flpollcxoAr4r pas6paxoBKa orAeJrbHhrx rracrefi pyanoft 3oHbr Ha
flepcfiexTr4Buhre H He[epc[eKTlrBHbre rro 3aAaHHoMy rrapzrMerpy. B cnfiae c Mo-

Aenl,rpyeMbru Mecropox.qeHrleM 6rrn saroxeH KaqecrBennrfr [apaMerp HccJre-

.uyeuoft 3oHbr - co.{epxaHue S (n %o). klcnotrsyeurfi rporpaMMHuft upo.uyrr
Bbrleirr4n r,r oKoHTypHJr co cropoubr Br,rc{qero 6oxa orlellHoe pyAHoe reJro, B Ko-
TopoM coAepxaHre S>0,8olo (crra. prac.5). flo .uasnoMy napaMerpy, trptr 6opronorvr
coAepxaHl,Iu Fe*uo.:17%o,pylnoe TeIo oKzr3iulocb He ((TexrroJroMrrHbM)), TaK KaK

nocJre uepepa6orrn .qo6urofi r{3 rree pyAbr coAepxaHr.re cepbr B KoHerrHoM [po-
Ayrrre 6yaer 3uar{r4TeJr6Ho rrpeBlrllrars rpeSyeurrfi uerannypraMr,r uopuaruu. Ho
3anacbr AaHHoro pyAHoro reJra f{TeHrr n roc6alance, qro o6ssrmaer HeAporronb-
3oBareJrf, orpa6arrrnarb r.rx [r cKJIaALIpoBarb B cfleuorBilJrbr, yBeJrrIr{LtBM groJro-

ruqecKyro HarpFKy na OC. Ans Heapo[oJrb3oBareJrr sro Ao[oJrur,rreJrrHbre pac-
xoAbr KaK 3a cnerlorBirJr )TaKvt sa ros.4eficrsue Ha oc.
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Pnc.5.

oupe4emoqee 3HaqeHfi,e rne paqHoHaJrLHoro Ec[oJrb3oBaHHfl He.up B phr-
Hortrrbrx ycnoBr.r-,rx firpaer fiapaMerp 6oproaoro coAepxaHus. o.renraAHo, lrro flprr
HH3Kr{X UeHaX Ha CLrpbe 3KOHOMHqeCKr,r qenecoo6pasua BbreMKa py.uhl B KOHTy-
pux BbrcoKr4x 6opronrx coAepxaHHit, a npu BbrcoKlrx - uao6opor; r.rHbrMH cno-
B€IMH, HeApOnOJIB3oBare[b .[onxeH lrMerb Bo3MoXHOCTb Orrepar]IBHo pearfipo-
Barb Ha MeH-srolllylocfl pbrHoqHyro KoHbroKTypy; B cnrrae ee r{3MeHeHra, B cro-
poHy IIOHI'IXeHIIIrI oilepaTl{BHo I(OppeKTI,IpoBaTb 3aJIOxeHHbIe B rIO.{CqeT 3a[aCOB
KOHAr{qUI. yqHTr.rRa' nporleAypy rroAroroBKr{ r,r [poxoxAeHH, KoppeKTHpyro-
ql{x lrapurMeTpoB qepe3 cooTBeTcTByror.qHe rocopraHbr, [epeyTBepx.rleHr.re KoH-
n.uafiit H nepecrrer 3a[acoB 3aHr.rMaer, KaK npaBuno, cpoK,uo I roAa.

crssaHo gro c reM, uro rorQurypauuc pyasoft 3oHhr B oroM cnrrae pe3Ko
u3Menr,rrc, H co3AaHHAs. T.H. (reoMeraJ'rnypruqecKilr) MoAeJrb o6rerta 6yaer
EMerb r,rHyro xonsurypaqnto. fua co3AaHr,rs no.uo6uofi MoAeJrr{, B ocHoBy Koro-
pofi uoloxeHa reoJloro-oKoHoMuqecKa.f, orIeHKa pyAHofr 3oHBr (ulu yronrnoro
nnacta), oHa orprrcoBblBaerc.fl uo 6roxau, Koropbre oxonTypr{Barorcf, tro rexHo-
JIoro-3KoHoMI,IqecKr,IM IrapaMerpzrM (puc.6). B cnyrae KparKocporrHoro ult4, Aon-
rocpoqroro rrnalrlrpoBaurs ropubD( pa6or Ha BhreMKy r.H. (gKoHoMfirrecKx rlene-
coo6pasnrrx> Ha AaHHbIfi urouenr 3anacoB, KoHTyphr py.qHoft 3oHLr pe3xo orJrr{-
qzuorcfl or orrrlcaHHrx tro flapaMerpuu xonrxrlrfi (cu. plEc. 5 u 6).

Ha puc.7 rpraBeAeH rpuMep rqparKocpoquoro (4o I ro4a) MoAeJrrrpoBaHH,
ropHbx pa6ot Ha ycryfle, rAC IIBeTaMH BbrleneHbr pa3rurrHbre no reoJroro-
3KOHOMr,rqeCKOMy (BeCy) pyrorue 6loru. Vcxow u3 3Toro, E rrnarrlrpyerc.s Me-
cflttrro-rloKBaprrlJlbHa"fi BLIeMKa pyAHofi Maccbr, ocHoBaHHaJI na Qaxtauecxofi wra
rrporuo3Hofi oqenre qenosoft KoHbrorrxTypEr.
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Onrr4Mrsaqnq rpaHHq KapbepoB no
reorro ro-sKoHo M H qecro fi MoAenlt

i

Mo2enn x.tptcpa, prcc4htdHBaq Ha
oc Hoac uByt 2-tJ, x4 H b' x 6a t pouc4 ili

npn6uan x latparaH) noilyselublx
rreToAoN I lcpqr flnccpa rra

..i ..:,;*? '

'- jt

Pnc.6

Pnc.7.

klcxory H3 9Toro, flpou3Bo.ryrrcs orrruMn3a\vfl,lpanuu Kaprepa, B [pe,uenax
KOTOpbD( B 3aBI,ICHMOCTE OT 3KOHOMUqeCKT{ BbrrOAHbx AJUr rrnaHHpyeMoro IIe-
pl{oAa napEMerpa K".*. r.rr[ Heo6xorlllr,rocr]r pa3Hocru 6oproB Kapbepa o'rpEco-
BbrBzlrorc, oflTr,rMrrrrbHbre KoHTypu (puc. 8).

Kax rzAno r{3 p}rc. 8, ua uepuoA rrepcrreKTr,rBHoro flJraH[rpoBaH]rfl, c yrreroM
BO3MOXHOCTTa ,{O6rrqla 6orarrx [oJresHhD( py4 a rleHTpanbHofi,qactu Mecropox-
Iielf.ns,, orITr,rMrBr,IpoBaH KoHTyp C Krr*.:l ,9 MIth. B coornercrBLtfi c 3Tr{M 14 rrpo-
eKTnpyerc, AlBaftH Kapbepa, rrxoropou cenepuufi 6nox upamFrecKrr He pa3pa-
6arusaercs (puc.9).
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fi poexrupoBaHHe KapbepoB

Kogrypbt KID M o k KoH q e D ryarb H bt x
Kapbepoa Ha 6nor-xogun

Pnc.8.

Pzc.9

B qe-nou xe, BaprlaHTbr AonrocporlHoro [JraHHpoBaHHfl MecropoxAegr{.ff
[oKa3aHbI Ha pl{c.10, a pezulbHuul Kaprr{Ha ero piBpa6orKr,r noKa3hrBaer Heo$xo-
ArrMocrb orpa6orKu o6serra He KaK eArrHoro o6pa:onannfi,, a rpeMt He3aBI{c14-
MbrMr,r roprrbrMlr nupa6omarrlu (crra. prnc. I 0).

B unou cnyqae neo6xo4rua BBreMKa H cKJraAapoBarrue r.r3 Mex(pyffroro
rpocrpitHcrna c.rra6oopyAeHenbrx H T.H. (crycrbrxD [opo,4, uo o6reuy coilocra-
Br,rMbrx c KoHIr,ruHoHHbMlr py.{aMr{.

Analoruqniu cI{TyaIII{-ff cKJraAblBaercs r,r Ha yroJrbHbD( Mecropox.4eggff,
KOr.{a PB-3a raKI'IX IIapzlMeTpoB KoHALIqIU, KaK MOTTIHOCTb [JracTa rr cooTBeTcT-
BeHHo 3oJIbHocrI'I Io 40Yo, orpa6orKa fiJlacra oKzrzlJracb rexnoJrorr{rrecK4 HeBEr-
roAuofi. ogHaro, rlcxoAc rr3 cyrqecrByrouHx HopMarHBrrbD(,qoqMeHTOB, OTpa-
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6orxy flJracra neo6xoAuuo npoBo.uuTb rro KoHAr{qEflM - M}IHI{MaJrbHtuI Morrl-
Hocrb IrJlacra npocroro H cJloxHoro crpoeHl,Ig )0,7 M H MaKcrrMiulbHtul 3oJrb-

HOCTb yrn (At), c rreroM I00o/o :y]{lacrus. B 3acopeHr.il4 BHyrprrrJracroBbx no-
poAHbrx npocJroeB - 40%. B erou cJr)^rae, KaK BHAHo r{3 pac.ll, neo6xoArrMo
rrpou3Bo.ulrrb BEreMKy (3acopeHHol'o)) yrrrfi Ha finoula.uun2 paza 6olbule, qeM no
(3KoHoM[rqecKH ueJlecoo6pasnrwr) rrapaMerpa-rur. B KarlecrBe raKoBbrx MoxHo
flpuHflTr Mr,rH]rMzlJrbHyro Mor[Hocrb rrJracra 1,3 vr, npu At<20 %o.Kax BH.uHo H3

ta6n.5, o6seurr gKoHoMr,rqecK[ BbIroAHbD( 3arracoB 3uaql,rrenbHo colgarrlurrorcs,
coorBercrBeHHo coKparqarorc, ra o6rerr,ru BbreMxrr cla6oyrnenocHrrx nopor, I{
yMeHbrtraerctr TexHoreHHaJr Harpy3Ka Ha oKpyxarcqyo cpeAy. Ho s sToM cnrrae
nepeA HeApo[onb3oBareJreM Bo3Hr{Kaer upo6reua cBepxHopMarLIBHErx rrorepb.

Puc.10.

Ta6auqa 5
lhucucrorco6rcMoa ralutcoE nr. A-B+Cr npn

flcpcr,oae x psunoHaJtlHLril rBpslfcrpa$ trrpsdorxrt
yronLxux rurilcro! Ba nplo{cpc uraxruLlx rn:rcfi 3AO <Ce acpCra;rt Pe)?cn

llotcpt - 56

MoAenn yronbHbrx nnacroB lt
noBepxHocT14

Eugerarue {cHrvpa c
FlOtriHOCib,O a;lACTa

>21 l, :ois:cc:br,
HeBea 20'b
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ruulLT
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naqcx
rugcra
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cp.

3o.lxrorru
tul&cta B

nPrurrILlx
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fi-rO
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Ha puc.lZ npI{BeAeHhI cpaBrrLlrenbHbre AaHHbre 3arracoB, crorrq}rx Ha roc-
6anauce, c 3auacaMr,r, [oAcqr.rraHHhMr,r tto gKcruyararl]roHHbM KoH.(uq]IrIM, rra
oAHoM u3 IrnaHI{pyeMbD( K ayKrlr{oHy yronbuhD( MecropoxAeHrEft Bopxyrr{Hcr(oro
yronlHoro pafiona.

.t.B-!]. flt s i . s[al
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Puc. 11.

Kar su.u{o, 3arlacbl yrJUI B [oAcqerHLD( KoHAr{rIrrJrx (no uoquocrr.r [nacra)
cocTaBJrrroT B UenoM 1457,0 MJrH.T, a npH gKoHoMr.rqecKr( rlenecoo6pa3HbD(
(uoquocm [Jracra >1,3 rra) - 884,0 MJrH.T. vr:rtsnvtu cJroBaM[r, 573,0 MnH.T yrns
tlacrlltrlro 6yAyr cxJlaAllpoBarbcs. B TepplrKoHHllKix r,r qacrurrlro - rocJre o6ora-
rqeHl{f, orofiAfr B xBocroxpauuJfi,Iqe. Tar u]M unarrq HaHocr{Mrui npu atorr,r
yrqep6 o{pyxzuorqeft cpe4e ne 6ylet KoMrregcr{poBarbc, Hr.rKnKHMrr HzrJroraMu
(srolorrue cwrc ilIn4 3a ( cBepxuopMaruBHbre [orepr,rD r{ T.A. ).

B to xe BpeMrI 6er nepecuera 3arlacoB rro napaMerpaM coBpeMeHHED( gxo-
HoMITIecKH Uelecoo6pzBlrbD( rorququfi Ha ayxrlr{ou 6y4fr BErcraBJurrbcs He 884
MJIH.T, a 1457,0 MJIrr.T, .rro rIpHBeAer K pacqery 3aBbrmennoft craproroft rIeHLr 3a
o6rexr. B srou cJrrrae flepeA rrHBecropaMra BcraHer Boupoc - ecrb ru reo6xo-
.UI{MocTb rrltarwri- HI{qeM ue o6ocgoBarltyto qelry 3a BbrcraBJleunrffi Ha ayxUnou
o6rerr, HaKoropoM rleHa 6oree 500 unn.r yrlr,,Bn ercs Heo6ocgosaHHofi.

Taxru o6pasou, I{cloJrb3oBilHlre coBpeMeHHbD( TexHoJrorfifi nnarr.rpoBaHl,Irr
?r npoeKTr,rpoBaHr.rfi ropHED( pa6or rpe6yer nepecMorpa 3aKoHo.uareJrEgbx aKToB
s o6racru HeApolonb3oBaglrfl r,r oxpaHbr neAp. Onu .uolxnrr 6rrtr rrn6rnnau r,r

[pHBneKaTeJTBHbIMII KaK Anfi rocyAapcTBa, TaK V NIg HeApolonb3oBaTeJUI.
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B sanepruenue ueo6xo.uil{o orMerr{TE, rrro B TeqeHHe 2006 r. coBMecruo co
creuraJrrrcrulMlr arcrpanr,rficrofi Supuu Minecom (dr.G.Moos, N.Godunov,
R.Walecki a.a) u YupameHr{f, reoJrorrr}r }r oKoJrornr 3AO Cenepcranr-pecypc
(ap. H.Mapmar, B. Crapo>raanoa) ua ocHoBe rporpaMMuoro ilpoAyrra Minescape
HIrMr{ pa3pa6arrmarorcff flpr{Hrlrmuarlbrro HoBhre flo.e(oAlr K r{crroJrb3oBilrruro
ropHo-reonorErrecKofo MoAeJrlrpoBarrrr.fl rrprrMeHrrTeJlbHo K yrneBo,uopoAHoMy
chrpbrc B qacrlr KoHTpoJL KaqecTBa 4o6r.rnaeuoro flpo.(yrcra r,I perynupoBarr]rfl
flpo{ecca crparerfiqecKoro unanr,rpoBaull 6nusroo.4HoBpeMeruoro 3aBepmeHr{fl
paspa6orru MecropoxAenufi. Ouenu4ro, qro pertreHue err{x upo6leu r,r BHeApe-
HHe peyJrbraroB B [eprroA 2007-2008 rr. rro3BoJrr,rr HeAporoJrs3oBareJurM, c oA-
uofi croponrr, [oBhrcr{Tb ueuy Ha Ao6rmaeMoe chrpbe ua (pone cHrrxeHlu ce6e-
cror{Mocrr.r 3a cqer paqr{oHanbnofl ,uo6rrqu BrrcoKoKaqecrBeHHoro qpo.IqrKTa c
Apyrofi - orlTrrMr{3rpoBarb [oJrHory [rcrroJrr3oBaHu.s Ao6Brwrofi u rpancuop, nofi
Texrr[IKI{ u cooTBeTcTBeHHo coKpaTETb MrroroMr,rrnEoHHble 3alpaTbr Ha [Ix pe-
MoHT, npuo6pereuue, rITo neug6excro ttpu flocretrerrHoM 3ar]Drarrr,rta Ao6rrwroro
flpoqecca.
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oCOEEHHOCTI4 PyIHO_3HEPIETr{qECKUX CIICTEM
TETEPOTEHHbIX Lr KOHBEPTEHTHbIX pflIOB

MECTOPOXAEHPITI S.UATOPOAHbIX II IIBETHbIX METAJIJIOB

H.K.Kyp6auon
4HuTPU

1 17545, Mocxea, Baputaecnoe aocce, 129, rcopnyc t

Kyp6anon H.K. oco6eHHocrlt pyaHG.3HeprernqecKux cucreM rereporeHHbrx H KoHBep-
reHTHbIx pfl,tloB MecropoxAenufi 6.rraropogHurx H uBerHbrx MeraJrJroB. @opulrpoaagl,Ie Me-
cropoxaelr[fi 6laropoaublx LI IrBerlrblx MerEUUroB paccMorpeHHux pyaHoQopMau;.roHHbrx ce-
rueficra QaHeposor I,I BepxHero .uoxeu6pru cBr3aHo c rpeM, py.uHo-gHeprerr.F{ecKr{Mr,r clcreMa-
MI,I: 3x3oreHHo-3H,{oreHHofi, ruryrouorexHoE u BynKaHoreHHofi. OopunpoBaH}re KoHBepreHrHoro
pfl.{a noJIureHHo-noJIHxpoHHbIx Mecropoxnenafi grcoreHHo-3H.u,oresuoil py,uHo-3Heprerrqecxofi
cucreMbr oflpe.tleJlrercfl flpoueccaMx pereHepauuu u peuo6u.nH3arrr.ru uBerrrbrx MerzlJrnoB r.r 3oJro-
ra us 6oaee paHHI{x rereporeHnblx py,uHbrx cxorurennfi. Sneprerrvecxoe o6ecneqeHge npouec-
coB pereHepa\uu cBfl3auo nper.rMyruecrBeHHo c 3H,qoreHHbruu Qarroparrau, B r.q. c fracrr.reM
rpaH[To[.uHoro MarMarH3ua. flpr ycurenilu ero BJIHTHH.fl Ha [o3AH[rx cra1lzurx pereHepaqgu
lpo[cxoil]rr HaJIoxeHI,Ie lrJIyroHoreHHo-r[.uporepMaarnoil Mo.ueJrr,r Ha 6olee rereporeHHoe opy-
AeHeHHe, CB,3aHHO€ C [pOUeCCaMI{ 3JII'I3}1OHHO-KaTareH}ftIeCKOrO, ByJIKaHoT€HHO-OCaIOqHOTO EnH
uerauopQoreHHo-MeracoMarr{r{ecKoro pyaoo6pasonar{ws. B pe3ynbrare MecropoxAeHr{_,r 3Kso-
reHHo-3H.[oresnofi n ErryToHoreHHo[ cncreu rraoryr o6pa:oBbrBarb 6o.nee o6runpxui u e.{,u6ufi
r(oHBepreHTHbrilpu..

Kurbanov N.K- Special features of the ore'energetic systems of heterogenetic and con-
vergent series of precious and non-ferrous metals deposits. Formation of the piecious and non-
ferrous metals deposits within observed ore-fonnational families of the Upper precambrian and
Phanerozoic is connected with the three ore-energetic systems: exogene-endogenic, plutonogenetic
and volcanogenetic. The formation of convergent series of the poligenic-polichronic depo--sits of
exogenic-endogenic ore-energetic is defined by the processes of regeneration and remobilization
of non-ferrous metals and gold from the earlier heterogenic ore accumulations. Energetic supply of
regeneration processes is mainly connected with endogenetic factors including ffitoid 1augu-
tism. During late regeneration stages under strengthening of magmatism effect-th-e plutonogeJetic-
hydrothermal model is superimposed onto more heterogeneous mineralization connected *itn tU"
processes of elisional-katagenetic, volcauogenic-sedimentary or metamorphogenic-metasomatic
ore-formation. As a result, the exogenetic-endogenic and plutonogenic system's deposits may form
more enornous and a single convergent series.

Qurbanov N.Q. Nacib va elvan metal yataqlanun geterogen ya konvergent srralanmn fi-
lizenergetik sistemlarinin xiisusiyyatleri. Fanerezoy va yuxan kembriyedak d6wttr filiz forma-
siyalanna mensub necib va alvan metal yataqlanmn emelegelnasi ekzogen-endogen, plutonogen vo
vulkanogen kimi [g filiz-energetik sistemle elaqedardu. Ekzogen-endog* f,fir-"iogitlt rirt.*ioio
polingen-polixron yataqlannm konvergent su'as.,nrn forrnalagmasr daha eJken g"t.rogJo nfiz topianu-
lanndan alvan metallann va qrzrLn regenerasiya va remobilizasiyasr proseslei-i ile itieyyan ot**.
Regenerasiya proseslarinin energetik teminaf, ekseren endogen faktoilarla, o ctmladen p.or.rt"rO"
qranitoid maqmatizminin igtirakr ila alaqedar baq verir. Regenerasiyamn son morhelesindo qranitoid
qlemauzminln tesiri gticlandikce plutonogen-hidrotermal modelin elizion-kaagenik, lrutt'arogen-
g6krne, yaxud metamorfogen-metasomatik filizomelegelrne proseslari ilo alaqaiar daha geterJgen
ttllery9nin tizerino gehnasi bag verir. Noticede ekzogen-endogen vo plutonogen ristoitrrio'yu-
taqlan daha genig va vahid konvergent sra yarada bilar.
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Conpeueunrfr ypoaeub [r3freHHocrr,r MerrlJrJroreHr.ru 3oJrora r{ [oJrr.rMeriusroB
KoJrqe.uaHHrx ceuefisrn B pa3JrurtrrrD( npoBrrHr[,rrx Mr.rpa craBHT flepeA ]rccJreAoBa-
TeJUrMr.r 3ailary flepexoAa or uuoro$aKTopHoro reonoro-reHerr,rqecKoro MoAeJrHpo-
n;amfis, orAeJGHbx rarroB MecropoxAesuit u Qoprraaunfi K cr,rHTBy .{arrHrrx, floJry-
r{eHHbx [yreM peKoHcTpyKrIr4H pylHo-SHepreTzqecKr,rx cHcTeM, olpe.[effrrorqux
oco6exuocrz rx QopurpoBaHr{f, .

Brrssrsercc coorBercrBr.re ptr3JrurrHru< uoleleft pyaoo6pa:oBauprs, cram{f,M
gBoffoulru pyAHo-gHeprerrrecrofi cucreMbr r.r ycnoBr{rrM ee craHoBJreHurr B pa3m.rq-

Hbx rrrnrx nponuuquri, ycraHaBJruBarorc, flpeAilonaraeMhre r{sro.rHrKr.r py&roro
BerrlecTBa, ycnoBH, TpaH3rrTa r,r MexaHr,r3M pyAooTnoxeHr{rr, [pr{3HulKH ytacil4fl B

pyAoo6pa3omuLtr gK3oreHH6D( rr srrAoreHHhD( [poueccoB.
flpe4naraeMhre B .qannofi crarbe rrocrpoeHlrr 6a:upyrorcx B ocHoBHoM Ha Ma-

TepLIaJIax MHoroJIerHr{x r4ccJreAonannft reoJroroB tHI4fPI4 no ra3freHrrro 3oJroro-
pyrlrr,n< MesropoxAeuili4, pyAsrx norefi, pafionon u nporurqufi reppr.rropau6sr,-
ruero CCCP. flocne.urue pa:pa6orrn no MoAenr.rpoBaur{ro Mec'ropoxAenrEfi qser-
HbD( I,I 6raropo4nrx MerairrroB ra no rrpr{HurrrraM clacreMarvrKn 3onoropy.4rrbx r,r ro-
Jll,rMeraJrJlr.rqecKfix Mecropoxlennft (pnnIloB H qp., 1995; Kyp6anon, 1987; (Do-

reJIbMaH v [p.,1995) no MHoroM frB:r-rllzrcb olopuhrMx nJrr flperuplrHsroro aBTopoM
pa3Br{rrr, 3arpoHyrhD( B Hr,rx npo6rerrr (Kyp6anoa, 1987, 1992). B nepnyro oqepeAb,
gTa [peeMcTBeHHOCTb KaCaeTC' ycTa]roBneHr.r.'r COOTBeTCTBU' rpyIIII MeCTOpOX.qe-

nufi, npo4yqupyeMbD( e.uunofi py,u{o-gueprsm.recxofi cncreuofi, raxoft ruraccu(pu-
xaqnonnofi e.urHlrue, KaK rereporeHHbre pyzuroQopuaqflorrHbre rurrbr, unz cepreficr-
Ba 3onoropyAnrx LI KoJrrreAarrHbD( Me.qgo-floJrr.rMeraJrrfi.IqecKrrx <foprr,raqr,rft. He ue-
Hee B€DKHrr paspa6orror, Kacarouprecr 3HaqeHr{, fipoqeccoB rD( pereHepaqau n (pop-

MHpoBaHHr{ KoHBepreHrrroro p{Aa MecropoxAeurfi ((puBrIoB rr 4p., 1995; Kyp6a-
uon, 1987, Kyp6anon, 1992), Koropbre 3ax;rloqarorcx r peuo6r4mrcaqr,rr{ 3onor4 Me-

Ar,r, cBr,rHrla ta qr{Hxa H3 BMeularcflux nopoA ra 6oree parruro( rereporeuHbD( pyanrx
cxormerurfi lroA BJtrrrH]reu 6oree rro3,ulrx gHeprerrqecKr{x r{MnyJr6coB. Haxoue'q,
fip]rrrtr{fluzrJrbHo HoBbrM ffiteetcs. qperiroxeuHoe pa3pemenrne npo6neMrr 3Hepre-
Tr{qecKoro o6ecueqeruas gJru3uoHHo-KarareuerrrrecKoro pyAoo6pa3oBarrur. c o6oc-
HoBaHheM Bo3MoxHocrrr rlporeKzlulrrr gToro [pouecca 6ez ytacrux srrroreHHhx
(parropor (@orernrr,ran u 9p.,1995; Xono,qon, 1 982).

B upoqecce reoreKToHr{qecKoro pt3Burus. uponuuqufi c yKa3aHHErMrr rr,r-
IIzIMU Mecropox4eurEfi lr cMeHbr gHAoreHHbrx pexHMoB servruofi Koprr Bbr.ueJreHhr

Tpr,r py.rlHo-SHepreTHqecKr,re cHcreMbr: 9K3oreHHo-SHAoreHHarr, rrJryfoHoreHHafl. yt

BynKaHoreHHar.

3xsozenuo-eudozeuuas cucmeita oxBarblBaer B cBoeM craHoBJIeHHId aau6oree
uurpoltllft rurtepBirJr pa3BraTns. cKraAirarbD( rroflcoB, Haqr4mag, c 3alloxeHr,r, reocrlHK-
JII,rHiurbHbD(, ocrarorrHbx rr,qooporeHrbD( [pofla6on, n KoropbD( npoucxoAr{no Ha-

KOIIJIeHLIe py,q IIBSTHbX MeTaIIIoB I'I3OnOTa B Toffqix yrnepo,(Xmo-TeppnfeHHbD( H

ByJtrauoreuHo-oca,qoqrrhD( Qopuaqrfi. 3tot parurufi gra[ gBoJlroullu omacrrsael{ofi
czcreMbr xapiloeplr3ylor rurrb MoAeJrbHhD( o6cranoBor crepBr,rlmoro), rereporeH-
Horo pyAoHaxorureHr.r, (Kyp6auon, 1987, Kyp6anoa, 1992): ByrlKarloreHHo-nupo-
rcpuamrrul, ByJtrGrroreHno-oca,4o.utsui (peuurumroerfr), rutfurmrpaquonnrul
(ponrroarfr), ocago.nro-ruAporepManrurnl u oc4rowrrri, o6ycrouesrsfr sK3oreH-
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HrIM flpoqeccoM HaKo[JIeHH.,I xeMoreHHhD( Lr KiracroreuHbD( o6paronaurafi cynrQa-
4on Au, Ag, Pb, CuuZn B TeppHreHHbD( ocalKax JroKaJrbHbD( Bna,u.rH c gacrofinmr,r

(noccraHonr.rremHrru) pexr.rMoM eo,{oo6N,reHa (puc. l). Ilepnue AEe MoAenbuue o6-
cTaHoBKH HenOCpeACTBeHHO CBr3aHbr C TIOCTByJIKaHTITIeCKT,IMI,I TTApOTepMaIIBITLIMH

@monaarrtn [pel{MyruecrBeHHo cy6rqelo.urx 6agalrrouAoB, orpiDr(zu 6onee pan-
t*rit cuwnyJlKarluqecKl,rfi z uosAHr,rfi nocrnynarr.rqecxufi peqr,rKJrlrHroaru7 pexoauu
crpamSopMHoro pyAouaKorlnenus. SrcoreHHo-3rrr{reHerr.rqecKax (un$rrrrrpar+r-
onnax) MoAeJIb HaKoITJIeHrrr pyA B Tepp]rreHHbx roniltzx [o3.u{ecriHxJruHaJrbu6x r{
nocropoteuHbD( ocraroqHbx nporu6oa He[ocpeAcrBeHno cB.,I3aHa c pa3MhrBoM

crparu(popnurbD( 3aJlexefi qssrHrD( u 6naropo4rbD( MeraJrJroB lr3 conpeAeJrbrrbD(
KouceAuMerflaur.rouHbx no.uryrufi noAo6no flporleccy pomioo6paaoBanlur, xopouo
rrcfreHHoMy nauuQrurrrpaunoHHbD( MecropoxAeHurrx ypaHa (Barynun u gp., 1980;
Kpusqoe H Ap., 1 995; Kyp6anon, I 987).

Ilocne.qyroup,re pereHepauuu u peuo6rrJtfi3ar\vfl 3onora r,r rIBerHbD( MeraJrroB,
nepButrHoe rereporeHHoe pyAoHar(orrJreHr,re c o6pasouarraeM KorrBepreHTr{oro pryIa
glmreHerlIttrtbx npoMbIIxJIeHHbD( KoHrlerflpaurft cassaHu c [pof;BJreHHeM rrper.rMy-
I[ecTBeHHO 9HIOTeHHbD( 3HepIeTHrIeCKI{X IIMnynbCOB, KtUCOBbIMI,I Moryr ffiJlf,Tbcg:
rury6unHrni .4larrupl{3M c uarnufinbul,r ({rJrroMzrM}r> pr qenoqHo-6asr.m-rrnep6a-
sfirosufi MarMarr43M, IlarurrreHHoe rpagrrroo6paronanue, BHe.qpeHHe MturbD( rrrrpy-
zvrfi u AaeK, peryIoHaJrbHo- I{ /tuHaMoMerarr.rop(fusrr,r, flpoflBJreHpu HarrpaBJreHHoro
nporpeccl{BHoro MeraMop$u:u4 BbRbIBaIoilI[e SopunpoBarrue AruTerrbHo Aeftcr-
Byrou[fi TepMoKyroJrbHbD( (repuocrarxpforyrx) crpyrcryp. O.qraro HepeAKo B cr{-
ny cneua$ITKII pyroBMelqaroueff cpe&r HarraJro npouecca pereHepauru,r cBflsiluo c
gJrl{3l,IouHo-KarareHerl{rrecrorMr{ upeo6paaoBarl[ruu, orrfiqarcIroo,fl{cs ilnlpoKlaer
BulpuarlrurMra 6vS cym0uaor (or +24 ro -31,7 %o) ra 6r3Cop. (or -25,3 Ao -28rd.

3rurg{oHHo-KarareHernrrecKtur MoreJrb pereHepaquoHlloro 3onoro-cyJrb0}r.u-
Horo la KoJrleAauHo-MeAHo-rroJrr.rMeraJrJrr4rrecKoro pygoo6pa3oBauru nau6onee xa-
paICTepHa .UUI aMiIrMaTmHbD( OSTaTOqHED( IiI OpOreHeTrueCKI,rx HzlIoxeunrn< (paru-

uonrx) BrraJu.rH. Couacno yrofi uoAerm, gx3oteHrrbre Sarropu oqpe.ueJUrror He

TOJIbKO KOHCeT,IMeHTaTII{OHHOe HaKorrrreHr.re paCcesHHbD( pyA B Tepp[reHHbx KoM-
rrJreKca( (oca,qo.nras uogern), Ho H rrocJreryrcqee rrx fiepeornoxerue c o6pasona-
Hr{eM rIpoMbIrIIreHHbD( xonqerrpauufi (ptrc. l). B groM cJryqae 3Heprerr{lrecxoe
o6ecne.reHl,Ie pereHepaurru Moxer ocyrqecrBJurrbcff [parffr,rqeclg.r 6es ;yttacrsr Ka-
ruo<-rna6o olrroreHHbnr Qamopor 3a cqer napaar6$ysuogHoro ($afuuoauuounoro)
MaccoflepeHoca MeraJIJroB B 3arcpbrrofi cucreue noA Jrr,rroreoxr.rMr.Frecrue 6aprepri
(Kpnnuon tr 4p., 1995) unilu pa3BfiTtis B rffrHucrhD( ToJrrqrx oJrrr3proHHBD( 6ac*,eit-
non 6ecxopHesoft ((aBToHoMHob (Kpmnoaa 1963) crurar{arocrr,r, sogril{KaroilIefi
qpil yBerI+IeHI,[I o6reua uI]IHLIcrbx cJroeB B pe3yJr6Tare nupocJrro4r3arluu MoH-
rMopnrlnoHura (Kpunnon4 1963; Kyp6zuroB, 1987; Xonoaor,1982). Sror upoqecc
corrpoBoxAaerc, BbrrenenlreM BoAbr r{ KpeMHeKrdcnorbr, nro qpr{Bo4rr r Qopuupo-
BilElIIo ue,aruop$oreHHbD( KBapIIeBbD( xc.Ur (<amnrnficroro>> rrna) u uepeornoxe-
HI.Iro B Hr{x paccerlrHoro opyAeHeHrr, BbtrrleJroqenHoro o6paronanuuanac, KpeMHe-

KI,IcJIrIMLT pacrBopaMll I,ts BMelqaou[rx flopoA uJr]4 Lt3 cronneuufi BKparurerluoro 30-
noro-cylrSfiruIoro I,I KoJrrleAaHHo-Me,qHo-rro]rHMerzrJrJrr{qecKoro opyAeHeHr.rr crpa-
m(puqnpoaalrrrhD( (pyAoHocHbD( ropil3ormoB)).
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Pnc. 1. Moaelu cr{HreHerr,rqecxoro HaxorureHg, 3oJroro-cynrS[gHbtx pya:

1 - symanorenxo(erccra.nrquoHHo)-oca.{ovHoro peurrcnuHroBoro HaronneHus sonoro-cynr(puauux (a) u
Me.uHoroJrqe.[anuurx (6) pya (r"rectopox.qeHr.r, Kapauypy+r, Mfinucr H ap.); ,11 - ruuporepMurrrrHo-

ocaloqHoro HaKonJIeHH, npoxr.rJrKoBo-BKpanJleHHErx 3oJ-roTo-cynBibx..[HHx pyl; lll - ocalo,ttroro HaKorIJIe-
Hr4, crycrxoBo-BKpanneuHLrx r(oHKpeuuoHHbrx 3oJroro-cynbQuauux pyn B oporeuHErx paMnoBbrx BlarnHax
(Earsrpuurcroe Mecropox.(enue): A - no.[orarr .uuuueHerr.rqecxofi rrlrlrpauur (rrracconepenoca) sororo-
cyarQr,unrx cronresr.ril e 6laronpnrrnsre roJu[H iloA Jr].rroJroro-reoxr.rMl4qecxuv 6apreporrr, 6 - ro xe,
3Jrn3,roHHo-Kararegqrnqecxufi noayrafi; lV - ocalo,tloro HaKoIUIeHI,r, crycrxoBo-BKpanJIeHHEIx L l(oHkpe-
uuoHHLrx ro,roro-cyarQruInrx pyll B JroKaJrbHErx Bna.[r,rHa( KoHTaHeEruInEHoro no.uHoxb, reocHHKJII,rHuuIL-

uoro 6acceEua: A u B ro xe, qro a 1// (r'.rec, opoxurcHlafl Mypyntay, Kocuauavu, Cyxofi JIor. Maficroe u
rp.); V - xr.tN{u.recryil cocraB pacrBopoB ftr3oBo-xu.[rc.rx B(rroqeHr,rfi: A - lnx MecropoxreHr,rii III u IV
vorelefi, 6 - I u II uolettefi; VI - saBucurMocrb orHorrJeHuq ruerotrHLx r.I ueJloqHo3eMerrHbtx 3neMeHToB,

aHHoHoB caa6sx r clrirsHbrx KHcJ'ror or reMneparypsr B pyrHyro crarlrrc MnHepzulu3auuu; I - nalpylxuit
TeppureHHbrf KoMnirexc;2- ronrlorueparu;3- necr{aflr.rKr,r;4- yrtucttte arleBpor'rr{Thr uaptr.:llrvtrbt;
5 - no.[crnaaour,rfi yrnncrsrfi reppureunrlfi KoMrureKc; 6 - rounaexc nopo]I ocHoBaHur; 7 - aynraxo-
Mr.rKToBEre py.(oBMeuarourre orJroxeHur; 8 - nasosue Qauru 6a.aaruros B py,aoBMeur:uoueM KoMnJlekce;

9 - npoxnnxoBo-BrpanireHHoe opy,aeHeHr4e B gpymrlBHux 6pervarx [o.[Bo,[cuero KIrHana; -10 - ronrpe-
unu (a - cr4reprroBbre, 6 - cm6o 3onoroHocHEre nupuroarre); /./ - sorotoHocnue cyruQnart (crycrrono-
erpan.nexuue) (a - noc,rofiuue,6 - noa erpauov); 12 - sotoroHocHall cyart[uaua.e BKpanaeuHocrb;

J e
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,13 - pyau (a 
- nraccanxBle MerHoKoJIqe.rIarHHbIe, 6 - gororo-cyar<[naurre npoxrrnKoBo-Brpanlenuue);

14 - cuutyttxaul{qecKl,Ie I{ KoHceALIMeI[au]IoHHbte pa3noMEr; 15 - rryru MHrpaq]r[ MeralnoHocHBD( pac-
rBopoB; 16 - rerrop .uBruI(eHl,rrr ruo6smuoro 6toru, 17 - o6nacrH cocraBoB gm o6rerroa (a - III u llt
rrroAeaefi, 6 - I u ll naoaenefi); /8 - coclaB oxeauuqecxotr so.qLr

B uenou ocuoBHoe coAepxaulre rrourrrr[ff o perexepuuuoHroM KoHBepreHT-

HOM pyAOO6paSOnarUnA Ia peMO6ruI}I3aUrrH pyIoo6pa3yroryD( sneMerrToB qpr,r MeTa-

Modorerruo-MeftrcoMarrrqecKoM r.r ErryrouoreuHo-MsraMoprfrauecrou (repuory-
[oJEHoM) (pmc.Z) [peo6pa3omHr,r]I qepHocirarilIeBbx roJtrq c crarrreHerrrrHbrM opy-
AeHeHr{eM flpoAyrcroB Bcex MoAeJrefi parffiero 3Tarra (puc. 1) 3aKIrroqaerc, B BbrcBo-

6oxAerunr Bo.Er, KpeMHeKr,rcJrorbr, cepEr 1r Mbrrrrbffi4 o6pasonamua COzu Mrrrpa-
IIIH OCHOBHbD( KOMIOHeIITOB BMeCTe C paCTBOpeHHbrMr,r CO[yrCTByIO[Er\fl,r SJreMeH-

TZlMlr B [OpOBO-Tper4mHBre Cr{CTeMEr. flpU STOU CTeIIeHb COXpaHHOCTT{ trepBr{rrrrbD(
pyA B KOHBepreIrTrroM ps,ItJi Bo MHoroM o[peAeJrnJracb Tr{rroM (rr,ro4ermro) reTeporeH-
rcD( pyA r,r MacmTa6irMrr r.rx pereHepa4,rlr (m6n. l)

Ilnymouoze*Hcn pydHi-?HepzemuqecKan cucmema (popwrpyercx B ycnoBr{D(
ceogoro-rru6oBoro TercToreHe3a B oPoreHHBD( crpyrcrlpa( [per&fyr{esrBeHHo 9B-

t€ocuIIKJI[IHaIIbIIhX trOIpIDKHED( IIO,COB, a TarOKe B 3peJryro CTaIrilo TercToHo-Mar-

MaTltqecKofi arlllsr,I3ar[un c pa3B]rTr.reM rparflrTolrEroro MarMaTfi3Ma Ha 6agu:roeoNr

cy6crpare. flpo4yrg{pyel*{bre orofi cucreMof [oJrr.rMeraJrJrr,FrecKr{e }r 3oJroro-py4rhre

Qoprrtawu - cepHo-Me.Eo-KoJHeAaHHiuI, KoJlrreAauuo-[oJrr,rMeraJrJrr{ErecKttf,, 3ororo-
rIoJMcyJIbabI{4ro-IGapIIeBas, 3oloro-cKapHoBzur r{ 3oJroro-frop0[poBa, flpof,BJrflrcTc,
B BecbMa 6rursroft reoJlorurtrecKoft o6sranoBKe. .IIIfl rrffi T,BAABHa (na.nmax c 3rr,r-

MoHca) rprlrHMaercfl rlnyroEoreHrlo-IrlAporepMaJrbHirr MoAeJrB (pnc. 3), roApa3y-
MeBaroxqat reHetuqecKfie IilII,r [apareHeTr{rrecKr,re cBr3}r MBoTepMaJrbHoro opyAe-
Herrrrff c rrpoAyrorBrrbtrh&I IIIITpySIIBTGn/flr KoMlrrreKcaMr,r. feororrqecKEt cueruQn-
Ka cpaBHrmeJrbHo MaJro r,BrreHHoro 3onoTo-[opoHpoBoro opyAelreHr,rrr 3aKrroqaeTc,
B TOM, qro rIOAO6EO MeErO-UOpQUpOnOfi QOpuarpr pyErafl Mr{rrepaJrr{3{uu, ilpom-
Itner.rcs.3Aecb He[ocpeAcTBeHrro B r.ilrrppraal(,6y4yu c6rmxcemroft ro rpeuelu c
rro3.ryreMarMarr,rqecKoft cT:d,ryefi rD( cTulHoBJreHur. oopll,ffrpyrcIluecs npr{ sToM 30-
nororroclrble MeracoMutrr,rrbr KBapq-KtrJlrilmaroBoro r4Jrr,r KBapq-cepl1Ilu{T-zulb6raro-

Boro (6ep$r{mBoro) cocraBa rBJrrrorcfl fipoAyr$arvfl,r asToMeracoMaro3a. flpucyrcr-
Blre B pyaar mreBMaroJMToBED( MrrHeparroB (TypMullrm4 4arorrrra) rplr6ruDKact
Aalilryto MoAeJrb K rrneBMorr{IporepMarnuofi. 3ro c6ru:xaer MeXAy co6oft Mecro-
poxAeulrrr 3K3oreHro-gHAoreHrrofi r ruryronorermofi crrcreM, BhlcrpauBar rD( Kar(

6rr g e.4mtrX rorneprermrul p{A. B Eaqalro sroro pgAa noMerqenEr 3oJlororrocHbre
KoJrrreAaHHEIe 3aJlexu (Kyp6anor, 1987), cBBaHHbre c KoHce4rr\,reHraqlroHHBrM

ByJIKaHrr3MOrv! a TarOKe CoAepxar4,re 3OIOTO CKorrleHr.r' mO6ynrpnoro oc4AorrHo-

,u{areHerr{qecKoro uupr.rra B rorue pegra c ycr4JMeM pereHepaq{ouHoro Bo3Aeficr-
Br{, myroHIrrIecKID( npoqeccoB MecropoxAeHurr rpuo6pemrr xaparcrepnbre qeprrrr

rllryfolroreHHo-rlrApoTepMaJlbHoro opyAeHeHr[f,, Hepe4(o coxpaHsfl rlprl 3ToM pe-
JrHKTbr nepnururofi grcoreHHofi Mr4repalrrtr]autr {6mc. 2).
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Pnc. 2. MoAelr TlIIIoBbrx o6ctasonox QoprrluporaHr{, [on[xpoHHbrx 3onoropy,uHbrx I.r 3oJroro-
cepe6parux Iz KomeAaHHo-Me,I[Ho-noJrr,rMefturnrrecKr,rx MecropoxAeHnfi B yrirepoAr,rcro-BynKa-
HOTeHHo-TepplrrcHHbtx KoM lurexcax:

^I - c-rparurlopMHbte MaccHBHEIe MenHoxoJlqeraxHlre H npoxuJrxoBo-BxpanneHHEre :onmo-cy;uQarHLre Me-
cropoxleHlu pu{,roreuurrx il Ilo3.uHereocHHrsrnHaJr6Hbrx cy6qerovnrx 6asarsror440a (:vec, opoxaexu.a Ka-
paNrypyH, Munaer, My'prsrrrrt r tp.); II - crparrat[opvusle npoxunKoBo-BKpanneHabre aoaoro-cylrQurnue
Mecropo)K[eHu, Ha cKJloHElx KoHc€AHMerfiarIxoHHLlx norsrufi ocraroqHbrx BynKaHoreHHo-Qnnruentx npo-
rn6oe (uecropox.ueHl,rrl Koxnatac, Olnvnuaaa r .up.); ilI - rulporepManbHo-MeraMoptporeunue npoxunr(oBo-
BKpaniIeHH6Ie SOIOTO-CyATQUAHEIe H 3OJrOrO-cyn6t[[Ano-ruapueBbre MecTopox.ueHr,rr a crauQoprnrax upoBHcoB
KpoBnH rpaHHToLtuHrD( [JD/ToHoB MBoreocHHKJrHr{aJrbHbrx sou (ruecropoxaeuru flayrurs, Bucoxoaoarruoe,
Cpiofi JIor, Maficroe u ry.); IV - nJrlroHorEHr{o-mcrauopr}oreHHEre xrrlrEHo-rrrroKBeproBbre H xxJrEubre 30-
noro-KBapueBBre n 3onoro-cyart[naxo-xuapugBEre MecroporcrleHr,r, B Srulo- u 3K3oKoFraKToBLrx qacrffx rpaH]r-
ror'I,4HLD( urrrpyrufi (rvec, opoxaeHH.r 3aprral,rralr, Ceprr.rNv, Er.rpan r.r ry.)i l/ - njD,ToHoreHHo-nreravopQoreHaue
floJlocqaro-MeracoMarnqecxre (l) r xuauuo-Merarr]ToKBepxoeue (5"1 3aJrexu Mecropox.ueHuil norarparmux
(neperprrrrx raarurarrau) nosuurril B ,upax rrnBepcloHHBrx Ha[repMoKynorEHrrx cKra.[qarbrx srpyKr]?, Bo3-
HHKIII!{X Ha Meqre aoxa:rrHofi reppnreuuoft B[a,rII.IHbr c aagrofiuHu pexuMoM soaooorvrena (uecropoxaenu.r
Mypyrraycxoro pyAHoro nom); I - r{erBeprr[rrHsre orroxeHr.rr;2 - lnc;lloutrposansufi rDyruar"rerr; 3 -6uu-
ToBa, I(opq 4 - P.ynan*nu narpuenofi cepHr.r ronerfiosrx 6a3affiT os (a - ryrDu, iraBbr, ByJrkaHou*xrar, 6 -
IIoroKI,I laa); 5 - tpraumu ronerroBED( 6araartoe; 6 - ayaraxnru cy6ueaovurx 6asamos t[m.tueaux npo-
nu6og utaoreocuux.ltusalefi (a - lyQt1 JIaBbI, ByJrKaHoMr{Krbr, 6 - cy6eynraunqecr(r4e (KopHn), noroKr,r JlaB H

ryQu);7 - orJIoxeHIrJI rap6onarno-rcppureHHono <pnuur4 orrroxeur4rrrepprrenno-tpauuro44uofi rlopuarrrar.r:
8-ronroprrr,vrvgug 9- rpy6oprrnawtuue; l0 - necqauucrbre or:roxeHr{, Ha.[py,rlHoro xounaerca: 11 -
rap6olraruue orroxeHllr; 12 - alauetwosufi xorrlnaerc; I 3 - rpaaoluoprroaufi KoMnJreKc (a - umpytnu,
6 - rcftxu);4 - crycrxoao-BKpa[neuHbre ropu3o]rrLr 3oJroroHocHbrx cyartpraaou; ,/5 - naacrosrre 3aJrexu
MaccI4BHbD( KoJFIeraHHbrx py\ I 6 - xrrrLHo-npoxurKoBo-BKpameaHbre py,/:Ibr (n 'r.v. soaoro-KBapueBEre rrrro-
xnepru); /7 - npoxulxoBo-BKpaflfleHHbre py.nrl; .18 - rcoroxaa [poxr4nKoBbrx sonmo-cylsQrzaHo-KBapueBBD(
pyl; 19 - crepxueBLle xI{rIEI 3oJ'Ioro-KBapueBLrx pyry 20 - py.uoKo}rrpolrr{pyouxe pa3noMbt (a - roxcuae-
MelmauilollHble, 6- not[uero raaoxexr-u): 2/ - msoaosue ceKropLr 3oH cMflT]lr; 22 - ualeilrosbre pa3JroMbr

Qponrarru+x 3oH aflJloxroHHrx .reuyfi'qarrrx norpoBoB; 23 -nyru Mlrrpaur.rn pyroHocHLD( pacrBopoB
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Puc. 3. TrauosHe Mo.(eJII,I o6cratrogor JroKanl,tsaqfir{ r(oHBepreHTHLIx BynKaHoreHHhrx 3oJrorgrx H

soloro-cepe6pflrrbrx Mecropox.[eHuil, xorrt6uurpoBaHHhrx c 3ojroro-KoJrrreAaHHo-noJII,IMeralJIH-
IIECKIIMI.T MECTOPOXIEHI{f,MI{:

A - gorqroHocrue coari[arapuue <[yruapo.nrHLre KBaprrlrrbr B Kanbrepe npoBereHr,r, (MarnM Karxa:, Kypa-
ua); 6 - 3oJIoroHocHLIe KBapu-cepuruffoBrle MeracoMarr{rEr B Mg>KByifi<auor(yflonrsofi rro3ritllrg (Ma.nrrfi Kao-
xar); .B - [oJr, 3oJroroHocHrD( Brop]rqHbD( KBaprrr{roB Ha.E MerHo-nopQupoaofi nosnuefi (Manufi Kasxa3,

Kauvatra); /- - bmrsnoaepxnocrHrle 3onoroHocr{Ere roap[-aryncp-cepruIrroBrre MeracoMarr{TEr naa 6aplrr-
norEMeramFtecKLIMH celqyttlfiMu 3oHztv]I (Marufi Kasra3, Kypar"r4 Cenepnr,rf, Kanrar): / - rpaxoauoprn-
uopt[npu;2-nnarorparnrru;3-puorurroBble,Aal-umoBrreBym(auoKynotq4- rcpyrtlrG(a)ur.,rearoo6.no-
Moqgrro (O ryQu, nruol6prrc1 pHo&rrEr; 5 - anaesrrrr [r agrerrro.(aqr{rbr; 6- eppoarpoaanxa, Bynr€Hr,r-

uecxae nocrpofiKa aHAer[ro.qar.prros; 7 - tytv,atoMr.rKroBlre Qaurru o6pymeHus KzurrI1eprr upoceaarme; 8 -
pacc€rHHtul 3oJloro-floil,IMer{IJrrluqecKzur Br(pa[neHHocrB B KB4pu-cepruIr.troBhD( MgftrcoMarr{raL 9 - xaJrLKo-

fllrPrr-m,rprT-MarHerlrroBtul BI(paIUIeHHocrE ueAso-uopQnporofi cucreuu; 10 - grcnaosurxrre 6pervuu,
c[eMerrr[rpoBaHubre MerHo-noJrr{Meranirr{qecKrrMu cynn[zaauu; I I - [po)KruffoBGBr(parureHH6re MerHo-

[oJIHMeraJUIuqecKue pyrEu ,12 - o6nouroBrrAHrre 3ongro-MeAHenoJrr{MeraJurrrrrecKr{e pyrEr gpynrxBulD(

6pervnft; ,13 - sorqro-6aptd-noruaueraanrvecKue qpox[nKoBlre pyr6r; 14 - soaoroHocHBre roapu-ai1yJrrp
cEPI,u.urroBEIe MeracoMmurtl; 15 - uacc*aurre 3oJro, o-MejlHoKonqeAauu[re pyAEU 16 - uac**lgitr6rc 3oJrmo-
KoFIe.uaHHo-rIoJII{MeraJIJIHrIecKLIe pyAEr; 17 - cots$napno<[propomnsre 3oJrorouocHLre xsapurru; ,18 -
cI{IIByJIIGHTqecKI{e 3onoroHocuEre BToplrrrHrre rGaprryrBr; .19 - pyaonourre H pyropacflpeAeJrrroufle c]rHByn-
KaHrrqecKue pa3noMBr

x
x ?? A

A
I o

oo

I I
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Ta6rnqa I
Ousnxo-xrauar{ecKue H neoxHMr4qecKne napaMerpbr rereporeHHbrx (<nepeuuurrn>),

pereHepHpoBaHHbrx H no3AHHx ruAporepManbHbrx 3oJrorbrx pyA urecropoxgeHufi
Ksrsrrrxyrvrcxofi nponuHuun }Oxuoro TqHr-lIIaHr (Mypyuray,.{ayrtrs, ArraaHrafi H Ap.)

u Kyuropcroro pyAHor-o fl or.fl I{eurpa-ilsuoro TsHu-l-lIaHc

3oHsl pyaoouoxeHx, H cocraB
pyr

Oaguxo-xuuuqecrue H reoxl,rMr,r-
qecKHe napa,veTpEr TpaH3HT4
(nepBHr{Horo)) py,aooTJroxeHH, r,

pereHepr4poBaHHLrx py.a; 3JreMeH-

rapHrrl cocraa py.{ a r/r

Bospacr 3nn3uoHHoro KarareHe-
34 pylopereHepupyrcrlr4x r.t py-
.qoHocHBrx uH'rpysuE, MeracoMa-
Tr,rroB no ilnHHBrM Rb - Sr u:o-
xpoHHoro aaTupoBaHfifl, MJ'IH. JIer

OuoxeHnc yazueHHo-pereHe-
pHpoBaHHbrx (sa npeaenarr,tu rep-
pnreHHbrx roJlru H cua'r) n noeA-

HI4)( rH4OTepM€IIrbHO-XHJrbHbrX

soroto-cylrQ rrJtHG-KBapueBbrx,

:oloro-cepe6po- noruacyauQxa-
Ho-KBapueBbD( py/t

6joS"rro6 + 6,2... -2,2 Yoo

63056*r, -f 2,4 o/oo

T 170-350 "C
Eh-0,748 uB;pH 7,2
coz/cru67,6

fpanrroruor pyAoHocHue 280-
260; rucxo- (170-200 oC) u
cpeaHsreMneparypHbre (250-300
oC) rlaetacoudrLrfbt vt 3oJrorG.

cepe6po-ruapu-non rcynrQua-
Ltafl,, :olorucepe6po-aAynf,tr
KBapueB:u ac*ouuutrlu 2 I 9-23 I

Ouoxesur rroA crpyxrypHo-
reoxr{Mrqecxnu 6apreporu pe-
reHepnpoBaHHbrx pya in siru
(a [pe.uenax py.u.oHocHbrx

Tonru Htu crur); 3oJroro-
cylr$naurre, rrapu-(xap6o-
Har)-aororo-cylrQuame r4

3OIOTO-KBapUeBbre

6't o,,,o + 7,32... 13,5 %oo;

634S.yr"o + 6... -14 o/oo

T 200-350 oC; pH", 7,5;
Eh 0,715 uB CO2lCHa 80;
Au(HS), = l5--40%o n
AuCl=75o/o

Pyaoreuepupyrcure aaaMe-
Jrr.rTbr r{ rpaHo,rlHopr.tT-fpaHr,rTbr

290-295; sucoxo(32G-350
oC) r,l cpe4He-reMneparypHbre
(250-300 "C) ueracouarurur
I,r 3oJroro-cyJrb0raaxa.s (c xap-
6oHarou), :oloro-cylrQrurno-
KBapueBafl r{ 3onoro-rGapue-
Bar accouuauulr 280-290;
235-270

Tpansmua.e pereHepaqrtl
rereporeHHbrx (<nepnruuux>
crparuQopuxuu) 3oJroro-
cylr$uamrx pya

Fe(750) + Mn(700) +
Zn(500) + Cu(280) +
Pb(ls0) * As(40) - Sb(35)

- Ag(15) * Au(0,9-O,05)
6't on,o + 5,5 t 1,5 Yoo;

63asr, + 5+1%o

T 250-350 oC; pH", 7,3;
Au(HS)2 = 70 YD r AuCl =
30o/o

Sarg uoHso- xarareHeruqecKr,re
[peo6pa3oBauu.e (uaccouepe-
uoc) (nepBr,rrrHbrxD 3oJroro-
cylsQu4Hux pyA r.r BMeuaro-
tlllrx flopoA (uepexo.u MoH-
rMoplrJrnoHr,rra B rr4,[pocnrc-
abl, 3aTeM B cep[ur,rT; Hoaoo6-
pa3oBaHr.rrr 6norura u lp.) 414
(S3) u 507,5 (C2)

Harouleulu crparuQopururx
rereporeHHbrx (<nepanvuux>
ocaaoqHblx, rlrlIpoTepMaJIEHo-
ocaAor{Hblx Lt AP.) 3.n.ro-
cynrSn,uuux pyr (nupu-ro-
BbIX, apceHonI,rpHToBEIX, [1.I-
prrT-apceHorrEprrToBbrx c xap-
6onarauu t c:r.:t,vr:.Jt,zlror,wra-

ruu) n pyaonocHbrx ropr{3oH-
Tax, ToJIIUaX H CBr,rTaX TeppH-

|CHHLIX KOMIUIEKCOB

Fe(850) --+ Mn(800) +
Zt(500) + Cu(320) +
Pb(2s0) -- As(45) - Sb(39)

- Ag(20) - Au(2--{,5)
6" or,o + 3,5 + 1,5 %o;

634 Sr. + 3,5... -21,s 
o/oo

T zo--{;O"C; P (1...50) 102 xIIa
Eh or + 250 to - 300 rvrB

pH"r7,1; CO2|CH4l l2; NIIa n
H2S (ra:oaae Qara)

PyaoHootrfi 6a:arrrrouarufi
cy6ureno.rHofi BynKaHr43M Lr

pyAoBMeuarculre reppHreHHo-

SnuluouarrIe u xap6ouarHo-
reppurexxo-QlrureBbre KoM-

rurexchr rfuprraarufi c Monac-
COI4I,IMH I,I OJIIICTOC'TPOMAMIA: B

Yusrurrcycxoft uposHHuHH .@a

3ra[a - oplloBr{KcKo-cwrypufit-
crlltir v cpeaHeroMeHHoyronb-

mril; ua Kyrrmopcxorrl - KeM-

6puficxufi
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Bynrcauoeeuuan pyduo-?Hep?emuuecKo,fl cucmet4a npodyt lupyen 6.mlsnoaepx-
Hocruble MecropoxAeHrr.f, KaI( KoJrIeAaHHoro cet"reficrsa I{ IToJII{MeruIIrJroB, Tzu( }r 30-
Jrororo n 3oJroro-cepe6pnroro Qoprvrauronnrx rrrrroB, ,boprrpyrolurxcff B rro3.{-
Eroro cra4rro reKroHo-MarMafircecrofi arcrr{Br,Barlfifi e cy6aepamHbD( ByJrKarro-

IUTyIOHI{qeCKID( fiOTCUl)( 3HCIIMaTI,[qeCIOrX E 3HCI,I&II]IqeCKLrX OCTpOBHbD( Ayr I,I B 30-
Htx KorTrrHermilIBrrbD( puQron. B xa.recrBe.[oM[rfl{pyorqefi 3AecE Bbrsryrraer oKc-
rrnosnBHo-rtrrporeHHa, MoAeJrb 8mc.4,1/), rxruovarouzur gneMeHTbr peryflsmrra-
Irry6urmue (uarnuTuue) rrcrorrHlrKu pylHoro BerrlecrBa KoHTpacrr,rpyror c 6rmsno-
BepxHocTIIbM ypoBHeM pyAoornoxeHrrr, 4pHypoqeHHbrM K 3oHe r[,rprlyJrflrlril,r Ba-

Ao3Ir6D( BoA rrafieoaprefiaHcKrD( 6accefcron, nprr cMer[en]rr{ pyAoHocHBx rfinorgon
c xonoAIIbIMI{ MgreopHbIMI{ BoAaMr(, KorAa rlpo}rcxo.ryrT MaccoBoe oTnoxeH}Ie py.(-
HOrO BerqecrBa c o6pasonaruenr 60rarrx (60uanqenrm) pyA. 3ror, ro-cyulecrBy,
rraaporemnul MexaHlI3M pyAoorJroxerr,rrr coqeraerc, co 3HarrrrreJrbHbrM fracr[eM B

HeM 3arlpbITED( excruogr,rfi. SrcunosrBuo-flrrEexrlr,roHHbre 6perruru n ryQQNsram,r,
cJIaraIoIq,Ie rpy6ru BphrBa r,r-rm ,uafiroo6pasnue re:.lia v crilrrrlr, Hepelro caMlr .f,B-

iurrorcfl 3onor6rMr.r (Kou6ynax, Kpnnrur-Kpnx) lnlm cepeSpxrrnnl (Iyxar) pyAilMr.r,

a Ha lpyrlD( o6tercrax (Taceerr4 Apa-kl:a) oHlr rrMeror npe.qpyarrul uJrH Brryrpu-
pyarui Bo3pacr ((Dorensuan,1969).

Pnc. 4. Byrxauoreruo-ru,[po-
TepManbHaf, (1) n sxcruro3r,lBHo-
rnl1)oreHHiur (//) rvroaenn rlaa-
Hbrx TurroB 3onoTopy.[HBrx IIc.
neft:

ltI

lZs 1716 @1t

1 - crrqr.rar51e KoMrurexchr ocHoBa-

wrt; 2 - ByJrKaur{qecxne norpoeu; 3

- ocaJIoqHo-ByJIKaHoreHHbre roJrlltrr:

a - ByJIIAUIO-TeKIOHUIr@KrD( lle[peo-

cwl" 6 - cy6sy.m<amr.recxne reliu 4 -
KOHTUHeIiftITGHaI MOJTaCCa: a - PyItG
BMerqzuouarr ronnt4 6 - uupymtas
(arpampyouae) rorul4 5- rouol E

a6
l?F,l IINI I m6a

2 1

E

xl{JrbHrte 3oHEr 3ongxFa.uyn p-xnapqesofi @praauo4 6 - anyrpr4ylr*re gKcnJro3r{BHrre 6pererr.ur n ryQQrcnru;
7- oxcrpysuamre amraparrl u Maccr{BLr Bf,oprrqHbD( KBapr.u{roB c opyreueHr{eM 3onoro-Kmpu-nrApoonoauctoE

Qopuaual; 8 - paelouu

Oco6oe IIoJroxeHHe 3arlllMzrer sKcralrrrEouHo-oca,qorlHaJl rroJlr{MgrallJlrr-
qecKac rr oxcraJrrrlr{onno-coJrb$arapHrur sororo-cepe6p.*nax Mo,qeJr}r (Oorermuan,
1969),0opr'rnpyroulre MecropoxAerrrrfl rvfira ctparut[opr"urrx KoJrqeAaHHbD( pyl
r{ 3oJroToHocHbD( BToprrHED( KBaprurroB, aprfiJrrrrr3rrroB UJIH KBapu-aAyJI4poBED(

MeTacoMaTr{ToB, BBrAeJUreMbD( B 3OJIOTO-KBapII-M,{pOCJIrc4{CTyIO QOpUarrWO (pZC.

3). NrA HrD( xaparcepHa cB.f,3b pyAoHocHbD( sN,raHarryrfi ne c rrry6uHHBIMI{ ByJIKa-

Hr{rrecKHMII OqaraM}r, 4 HarrpoT}IB, c 6lusnoBepxHocTHblMr,I sKcIpy3uBHEnI}I }I
eKcrrrro3rrBHBrMr.r armaparaMlr (Kyp6anon,1987:' @orernuan u AF., 1995). ?m rrao-

AeJrrl Har,r6oJree rufipoKo npeAcrztBJreHrr B 3HcIraJIIiFIecKID( ocrpoBHrD( pyra:< (Ma-
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rrrui Kasxa3, Karrl.rarxa), rAe r{x flpeAcraBfircrm o6pasyrcT KoHBepreHTrrEre prlAbr c
3oJroroHocHbrMr{ KoJrreAauuo-noJrrr}reraJrJrr{qecKuMrr H MeAHo-uopQnpoarnr}r Me-

cropoxAeHumal (prc. 3).
flepexo.ua K xaparcrepr,rcrnKe pEBJrlrrrHbD( TlrrroB 3oJlorouocnuu< uponnnuufi

u cnoficrneuubD( lrM rereporerrHbD( u KoHBepreHTHbD( pflAos MecropoxAenuit,
cBr3anHbrx c pa3nruHbrMu pyArro-3Heprerr,rqecKlrMu cr.rcreMaMl,r, ueo6xognuo
oroBopr,rrbc.s, rrro 9To orucaHIle BKrroqaer roJrbKo pafionrr ptsBrrus. Qanepoaofi-
cxoro Ir flo3AHeqporeposoft cxoro 3oJrororo opyAeHenus.

Oporerurrre o6rasnr gBreoc[rrKJrr{HaJreft mrrnorcs rrtasrrofi apenoft paSwrr:fis,

[rryronoreHrrofi pyroro-3ueprerr.rqecxofi cucreMrr, rpo4yq4pyoqefi opyAenerrile
floJrr{Merarr]rbHo-3onororo Qopuaqnoruroro ceMeftcrBa- IIo reoxr,rMr{rrecKoMy rrpo-
([ruuo, oqpeAeJrriloqeMy rD( o6uyro MerzrrrJroreur{rrecKyro cfleqrraJrr3arlruo, a raxxe
MrrHepaJrbro-reoxlrMr{qecroMy cocrasy 3oiroropylu{bD( uecropoxAeruni, paccMar-
plrBaeMbre rlpoBr{Hr[tr{ floApanAeJurrorcfi Ha Wa rwr:,a;i Qerr,nruecrufi H cfiaJro-
(peuuuecrcui.

@euuvecruil mun BxJrroqaer raKne rpa,utr[,ronrr6re pafiorrt py4rofi 3onoro-
4o6rrua, rar Cpe.uuui u lO:rcnnl Ypar, Koropbre flB[f,Iorcs rrfiErrHbrM]r npeAcra-
BrrreJrflMrr rropr.DrrrbD( flotcoB, 3arroxrrBrrr[xcs Ha oKeanl{qecroft rope. Aff IilD(
xap&cTepHo rrtrrpoKoe pa3BnTlre yJrbTpaocHoBHoro MarMaTlI3Ma H colryrcTByror4D(
eMy MarMaroreHHED( ruecropoxAemti rurarlrHbl, xpoM4 HImeJIfl. Eornmoe upo-
MbIITIeHHOe 3HarreHr,re r{Meror 3onoTocoAepxar4,re Me4roKoJrreAarrHbre rI Kome-
Aurr{Ho-[oJl[MeraJrrrrr@Kr,re MecropoxAenr{rl, cBt3auubre c }rnrrqfiaJrbHrur, 6asarn-
Tor,r4r6rM ByJrKurHr{3Mou. 3ororopyrytas Mr{Hepailr3arys., ptr3Bl{Baroqarc, B ycJro-

BrlD( xarrbKoQzrmno-cr,rgepo$ninnofi Lrgrarrorenrqecxofi c[elu{amrarlur.r, HMeer
(cKBo3Hoe) pac[pocrpauerue, Qopunpyrcb Ha Bcex cra4{.,D( reorelcroHrflecKoro
pa3Brrrr,rff. Hau6onee xe qpoAyKn{Bubre 3onoropy4rhre MecropoxAeHr{fl, rrpeAcraB-
JreHHEre 3oJroro-rroJtrrcyrnQr4ro-roapuenofi Qopruau{efi, o6paryrorcx Ha oporeH-
HoM gTafie B cBr3l,r c r[oprwrpomrrr{eM [aJnilrreHHED( rurrpysd 4AiMoJrJtrrr-rrlrs-
[Iorpaur{Tnofi Qopuruuu,r, rD( cJIoxIrbD( AafuosbD( c€pnt r{ MaJrbD( mrrpysru)i necr-
poro cocraBa @epeaoncxo-Ko.ucaprcrofi uur).

Cuano-Qeuuveotuil mun rrpe4cl:auner BToprrnbrMrr reocr{HKirtrHaurrrat Ny
me-Ca.urcroro u Cenepo-I(asa>(craucKoro grxrxparoHrrhD( rroprlrKuBD( floscoB, pa3-

BI{BaBIIITD(c, Ha pelyqflposaruroft lr 6asuQragryosaffiroft Korrrr,rHerrraJrbuofi xope.
flpor,rrurneruroe goJroroe opyAeuerrlre Anrae-Carrcrofi nponurupm qpeAcraBJreHo

3onoro-rroJrr{cynSu,ruro-KBapueBbrMrr @epmcynr, I{errrpanrnrrT, Komvrynap, Ea-
JIoGIIlrI [I Ap.) II3onoro-cKapHoBlrMrr (Crruo>rmcroe, Hatarneacroe) MecropoxAe-
rrlrsMlr, cBff3arrHlrMr{ c (popuaurefi <mecrprx 6arorumos) (uo lO.A.Kpueqony). B
Ceaepo-Kaaaxcraucxofi rrpoBr,rHrflrlr rro3.urereocr,rHrJrr.rHaJrrrrdi MaflraarusN{ 3aBep-

firn:llcfi B opAoBr{Ke o6pasonarureu 6aromrroB TouzTJmT-rpauo.ryroprronofi Qopua-
I$II, KorophlM conyrcrByror MeJrKr{e 3oJroro-cKapuoBbre MecropoxAenr,rr. fIoA sos-

,qeficrBraelr 4peAoporeHrbD( MtrJrbD( trrrpyaufi scceKcur-.uroprrroBoro cocraB4 Bbr-

AeJIeIIHrD( eqe B 1940 r. IO.A.Eruur6rurrna B 3oJrorouoqrul crerurs<ctorft rorra-

[JIeKc, gro 3oJroro 6ruro sonlteqeHo B pyaoo6paroraru,re, rrro trprrBeno x Qopwpo-
BaHI,uo BLIcoKoqpoAyK[{BHED( xlfirBrrBD( r{ mroKBepKoBED( rrlecropoNgemnl 3onoro-
normcyrmQruro-KBaprlenofi Qopnraqzr (Crcuurc, Eecrro6e,,{xelau6er u ap.).
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Oco6oe [oJroxenr{e B paccMarpr{BaeMoM KoHBepreHTHoM psAy 3aur.rMaer
no3.ureoponeHHoe 3onoro-[op$uponoe opyAeHeHze BaculsxoBcKoro MerarrrroK-
BepKa. Ono snnxeTcs yHLIKa[bHhIM rlpeAcraB]rreJreM 3onoropylHofi irruneparmsa-
qra, Sopuuponaruefic, Ha paHHeMarMaru.recxofi (ro.uree, Ha .qoMarManruecxofi)
crarytur crauoBJreHlr.f, pyAoreHepupylouefi lpaHr,rror.uHoft Qopuauuu KorqeraBcKo-
ro cperuHHoro Maccr,rBa (@orenrurffi u 4p., 1995).

IlapannenrHo c nnyroHoreHHblMrr Mecropox.qeunsNlr Qopurapyrorc, 14 Me-

cropox,{eHl.Ifi, cBr3aHHbIe c gK3oreHHo-3nAorenuoft pyArrosHepre'rn {ecrofi cacre-
uofi. Osra npuypoqeHbr K ocraroqHbu MuoreocrrHrJruHiurrHhrM nporn6arvr (puc.2,
I, II), zsmo.rrHeHHrru cyrqecrBeHHo yrnepoAr.rcrbrMr.r reppureHHo-rap6ouarHhrMr.r H

BynKaHoreHHo-TeppI{reHHbMLI lpopuaqra-mru (sororo-apceHofl]rprrroBoe opy.ueHe-
une BopourloBcxoro MecropoxAeHfifl, Ha Ypare). IIo narr.r.ruro AxacneporlqoB r,r

[prIc]TcTB[rIo B tIo3IHrrX MHHepaJrLHbX accoqrrarlHfrX peErnbrap4 aypflfl]rrMelJTa u
KI,rHoBapI{ 9To opyAeHenne c6nuxaercf, c Kapnzncr}rM THrroM s CIIIA. B rou xe
psAy, no-Br,rrlrMoMy, crorr Cserrr,rHcxoe u KyruarcKoe MecropoxAenns Ypana
(pmc.2,I).

@euu,aecrcuil mun nau6oree npKo [pe.4crnBrreH 3anaroro-Kar6uucxofi npo-
nruruuefi I,Iptruu-3aficzurcKoro noABr.Drcroro flo.fica (Bocro.urrui Ka:axcran), B Ko-

TopoM BeAyIIu,rM ,Brurerc, opyAeHeHr,re 3oJroro-MhrrrrbflKoBr.rcro-cynr(pn4rofi t[op-
Mal-pilt (uecropoNaeuug Mxrrrr). Teppurerurbre orJroxeHrur Bepxuero flzrJreo3ofl Ha

iore Kasaxcrarr4 B KoropbD( 3aKJrroqeHbr nau6olee npoAyrctuBHbre rar Ha3hrBaeMbre

xpynnoo6reMuble MecropoxAemprfl, orruqarorry,recs 6onee Hr{3K}rM[r cpe4ruMrr co-
.qepxiluHrrMr.r (3,5 - 5 rir), so 6onsuunarr 3arracaMr{ (or 100 - 150 r lo 1000 - 1500 r
u 6onee) - Barrrpw.rKcroe u Bacs.imeBcKoe, [peAcraBneHbr BbrcoKoyrnepo,4ucrlrur,r
tprurnourpro-Monacco[r.u{brMr,r H MoJraccoBbrMu ToJrrqaMr{, BhtrroitruiloruaMr{ Hano-
xeHHbre aJu3r{oHrrhre BrraryrHbr piM[oBoro rana (crra. pnc. l, III, A, D.Ha grrlrx Me-
cropox.[eHl{rD( pereHepalluoHuoe py.(oo6pa3oB€rur{e Harrr,rHaJrocb rroA no:AeficrBr.reN,r

3Jtrr3HOHHO-KaTareHFqeCKnX IIpOqeCCOB, ]r OHH B CB.S3U C 3aKpbrTbrM XapaKTepOM

6acceifiros ([oprvmponarmcb B paMrroBbD( Bnaruilrix.
@euuuecxu-cuoruvecKuit mun (jmc. 1, 2) sonoroHocHlx uponunqufi c

rpynnoo6reMHbrM opyAeHeHlreM 3oJroro-yrnepoArrcroro ceueficrBa B Teppzreu-
Hbrx KoMrrJreKcax r{3freH Ha npr,rMepe I{eHrpa-urno-Krrgruxylacrofi rpoBr,rHurIu
IOxsoro T.f,Hr-[IaHr. MerannoreHr,L 3oJrora aroro peruroua xapaKTep]r3yerc,
nau6onee uoJrHbrM pa3Br.rrr.reM KorrBepreHTHoro prAa Mecropox,uenufi or cr,rHce-

Ar{MeHTauHoHHbD( r4 gK3orenHo-grrureHerr,rqecKux Ao MsraMop$orenuo-nlApo-
TepMirnbHbD(, o6pasyorqytxcs c HaJroxeHr.reM flpoqeccoB fiJryroHoreuHo-nrApo-
TepMaJrLHoro pyaoo6pa3oBaHr,rr. Anropou B coaBropcrBe c Il.f.KyuepeBcKlrM
(Kyp6anor, 1987, 1992; Ooremuau r{ Ip., 1995) BrrepBbre 6rura paspa6orasa
BynKaHoreHHo-ocaAoqHaf; MoAenb (fopiraraponanrrfl reyfinoo6rerusoro opyAeHe-
HH, 3oJloro-MblrlrbrroBucro-cyJlrQu.uuoro rllrta, flo.[TBepxAarorqrurc.fl BbrrBJreHr,r-

eM Ha KornataccKoM pyAHoM rroJre pyAorJracroB, rrro xaparcepHo, KaK r{3BecrHo,

Ans gKcran-ff rlr.rouHo-ocaAorrHbrx pyA Mecropox,uesuft uBerHhD( MeraJrJroB KoJrqe-

AaHHoro ceueficma.
Tax xe KaK B roro-3arrarHoru KasaxsraJre, pynoHocrrbre reppureHubre roJ l;r

IGrsrrmcyuoB 3zuleraror na rrry6oxo nepepa6oranriofi roHrrnerramuofi Kope tro-
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rpPKelrHoro cpe4rlfioro MaccI{Ba. Oru uoActsralorcf, 3eleHoKzlMenno-xap6oxar-
Ho-TeppllleHHoft TacKa3raucxofi caurofi Bepxrero AoKeM6pr,rr, Koropiur, BogMoxHo,
Taroxe fr3;rwracb goHoprofi soplaaquefi .qrs 3ororo-cymsraaroro opyreHeYryrs.,
cKorueHTpr,rpoBaHHoro uraBHbrM O6paaorrr B pyAoHocHofi yruepoArrcro-TeppEreH-
no-([nlrmouanofi (popMarlrfi (6ecauancrax cnura). CxraA.rarrre crpyKTypLr rep-
pHreHHofo 3Ta[a ocnoxHeHEl IOJIOTHMT{ Ira4R}rraMrr, uexsopruarlr{oHHbrMrr 30-
HzlMIr cMflTu.f, n 6y4ranaxa, orJllrqarc)rrulMuc, 6omruravru uacrrra6arvrr rljlacrl{qe-
cKofo reqeHl'Lf,. f{g3F.nrrgBuarl 3oJloroHocHocrb oTr{x (oeKToH}r3}rpoBaHHLDo) 3oH
TAKXE MOilIA CJryXI{TL O.qHHM II3 HCTOIIHIIKOB 3OJIOTOTO OPYAEHEHI,III.

B upouecce peuo6ulrn3ilIl{H flpoficxo4r{no flepeornoxeHue pacceflrrgoro
3OJIOTa Irc BCerO pa3pe3a BynKaHorerrHo-TeppErerrHhD( Tonrq rra BepxHEe ypoBrru
(pnc. 1, fV, A,6) n ero Kourleu,rpzuru in situ roA JrrrroJroro-crpyrffyprrbu rr reo-
xuMr.rqecKr,rM 6aprepaur.r, KaKoBbrMlr Ha reppuToprrr ncefi nponil:rr\fiu, flBlgracb
nepe{pLrRaroqarr pyAoHocrrFo (pop}raqrrc sKpaHr{pyrcuar xap6oHarHaf roJrrqa
(slzc.2, [/, A, E).Pom rparuror,rruroro MarMarr{3Ma [porBlrJracr e Kusrm-Kwax
B ocHoBHona r aoageftcrBl{I{ TepMocrarl4pyloq[x rerrrroBBD( [oroKoB, c Korop6r-
Mu cBr3tulo Qoprurapoaanre B TeppHreHHbD( KoMrrJreKculx repMottr uoJrBHbD(
crpyKTyp (pmc.2, l/, D, [ocnyxr,rBmee oAHr,rM H3 rnaBHhD( Sarropoa pereuepa-
rlrlouHoro pyAoo6pa3oBaHr,rr (Kyp6anoa,l 992).

Conocrasrs, oco6ennoctu Krnrurrrycxofi Ys6eKr,rcrzlHa u 3ana,qno-Ka-n-
6rrcxofi Kasaxctana trpoBI{HIIr{ft, neo6xoggMo orMerr{Tb, qro B KaqecrBe Bo3-
MoxHoro [epBl{tffioro HcrotrurlKa paccefirnofi sonoroHocHocrr,r, a raKxe Ba)K-
nefimero 3Heprerr,rqecKoro r{MrryJrBca, flprrBoArrqero K rrpoqecczM pereHepaqrur,
BhrcryrraET pa3BfiTafi n o6erx [poBErq]IrD( croeo6paeuaff rqeJrorruo-6asrr-ruuep-
6agzrosa-f, ByJtrcauo-ruryroHr,rqecKzur $oprnraqnx, paccMarpr,rBaeMafi I4.H.Torraco-
HoM rr B.A.Cem,rsepcroBblM (1992) KaI( xaparoepuoe rpo.f,BJreHr,re BtrepBhre Bbr-
.ueJUleMoro reKTon[qecKoro pexr{Ma rrpeAoporenrofi (<6asuronofi>>) arranrnaa-
qIIE. PasHoo6pasue rrrrroB rcpymroo6reMrrLx 3onoropy4rBD( Mecropo44eHnfi, a
TaKXe O6qyro yHrrKarrbHyro npoAyKTr,rBrrocrb Krrsrurrpacroft upoaEHrEu Mox-
no o6tscElrrB rlMeHHo coBMeI[eH]reM B ee [peAenrx [poqeccoB [peAoporennofi
<<6aganrtosofi>> n oporexnofi (rpanrrror{rEofi>> arruaE3arlrfi. Ha irauorror pyAurx
rroJUD( ueta6agutrr Bhrcry[aror B KaqecrBe 3oJrorotrpoAyrTrrBrrofi (.Uonopuot)
reoJlot?rqecxofi (poprr,rawrrl Ha-rurwre B pyAar Mypyrray ilIloMr-rrrrrenrBD( co-
AepxanuE [rIarIrHbI - rlpflMoe cBr{AereirbcrBo fracrnf, B pyAoo6pa3oBzrrrr{}r
qpor{3Bo4lrx 6agzr-rrmep6asuronoro Ma[Marr{sMa. C rparrrrror,r,quur{ xe cBr3a-
HbI IIO3lrrUe qpoAyIffIIBHBIe Ha 3OJTOTO Mr{HepaIrbHbre accoq}rarlurr, trpeAcTaBJreH-
nrre iyar([ufta\fiLr floJrrrMeraruroa, cynrQocoJurMr{ }r Mr{HepaJrauw roruQpaMq
BucMyra u cepe6p4 .rro c6rulxaer opyAeHeHr{e c rrJryronorennofi 3oJroro-
uormcyrs([u.ryo-KBapqenoft $opnaaqrefi .

cuanuqecKuil mun (puc.2,IIL z) sonoronocHbD( rpoBrffil[fr c opyAegenueM
glGor€EHo-grlloremrofi py.IG{o-gHeprsrl{tlecroft cI{creMEI rrpeAcraBJleH aMar]\{au{q-
Irr,IMI{ uepl'IKpIIIoHHEIMT,I TeppI{r€IIHLIMI4 npOru6arrlr, 3arroxIIBrIII{Mucfl, Ha cta6One-
pepa6oramrofi rotmtrerrarnnoft Kop€, rl trorpyxeHrrbrMu cpe4ffiHBrur{ Maccr{MM}r
c nnar([oprrreHHblM QynAartaerroM, [epe4pbrrbrM cxralqarbrM TeppEreHHrrM trex-
nou. B grrD( trpoBr,fitr[rfl( @ruceficxax, JleHcra-f,, .flno-Konsnrcxa.e, gyrcorcxax,
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Auypcxax I{ Ap.) IrIHpoKo pe}BI{Ta pocchrrrHar 3oJroroHocHocru. llsrotrur,rKr.r nr,rra-
Hr{r poccbmefi - paccpe,uoroqeuHbre ua 6ormrrorx rrJrorqarp( y6oro-cyrn(pu.qrue,
uemrvropQorenHhre KBapueBbre xIarrbr c KpyrrHbrM 3oJroroM. Hapxay c pereHepaqu-
oHHo [epepa6orannsnra 3oJroro-MbrrrrbfiKoBucro-cyrrrQa.ryrnrn (Oruruuuara, Mafi-
croe H Ap.) r 3oJroro-cynrftr,r.uro-rnaprleBbrMr4 (Cyxoft JIor, Hexq4aHr.rHcKoe H Ap.)
MegTopox.qeHLI.flMH, QOpivnaponanm,IMuc, B ToM xe pexuMe, qTo H arraJron{lrnbre
MecropoxAemu Krnnuxyrvrcxoft nponv{Etryw\ rr3BecrHhr rny6oxo pereHepnpoBuur-
rrhle MeraMop$orenno-rn,qporepMaJrbubre MecropoxAeurrr Twna xr4rrLlrhD( soH r,r

MeramroKBepron (Conetcroe H 3nraopaao na Errucee, KapanrneeM Ha Hyrorre,
Hara.rncuncroe n.flxyrxu), upeAcranneHHLre ilpo,rryKraMpr MarrocynbQuarofi 3oJroro-
roapuenofi SopMarIuE.

B qe.nona xaparffepl{crllxa ocHoBHED( reoror[rrecrrx o6c'ranoBoK, B KoropbD(
KoHBepreHTHrul paa 3oJlororo opyAeneHr{rr cBr3aH c 3K3orerrHo-gHroreHHofi py.uro-
SHeprerErlecxofi czgreuoft, c 4ocraro.nrofi orleBl,I[focrblo tIoKuBbIBaer rfforeHHe
opyAerrenr.rrr 3oJroro-Mhrrrrh.,rr(oBrrsro-cymQu4roft Qoprraarur.r K rrpoBlruqum,r rpeua-
uecKofo rfirta c crgepo$ranrnofi Nrera,'uloreHr{rrecKofi cnequarms ul:zretrt, a 3oJloro-
loapuenofi - K cr{iilHrrecKrrM rrpoBlrHrlu;ttvt c ml'roSarrunofi cne4la-rmsau{efi.

O6nacm relcrouo-MarMafl,I.recrofi axrrrBu3rulau (TMA), cy6asparmnhD( Byn-
KaIro-[JryroHHrIecKLIx flo.f,coB (BII[) H gHclrrrJrurrecKrrx ocrpoBHbx Ayr BTopruHbD(
gBreocrIHKJII,IHanefi rax 3onoroHocHble rr rIoJrlrMeraJUrI{qecKI,Ie rrpoBr.Iul[lll HMeIor
HeKoropble o6tU,re qeprbl. B srrx 3HAoreHHhD( pexHMix, cnoficrseHHED( KpyrtrrbM
6lora:vr KoHTIIHeI{TaJrbnofi roprr, Koropbre pa:}BrrBulrorc.rr B ycJroBr{rD( oporerrHoro
cBoAoBo-rnrr6onoro reKroreHe3a (c upuuaroM BocxoArorryx.rynxerrft), Aeficrayror
.me pyAHogHepreTr{lrecKr,re clrcTeMhr: ruryroHoreHHas. vt BynKaHoreHHar.

IfiryronoreHlro-fl{IporepMarrbHiur Mo.{eJrb, rrpeAcrasneuuuu 3onoro-fiolru-
cyrn$H:gio-roapqeaoft (foprraaryreft, (foprwrpyerc.fl B 3penyro craJuffo cBo.[oo6pa3o-
BaHUs, B yCIOBHTD( I4HTeHCI{BIrOrO pa3BI{Tr,Ifi rra MeracBoAix fpaHrrToHlHoro MarMa-
Tr.BMa, COIpOBOXAaeMOTO MirrrbrMH r{HTpy3r.rfl\irr.r u larl-raur necTporo cocTaBa Ha

ApeBHeM 6asamrou4rou cy6crpare ({euerra-Ypyxcxo-.ftu'opcrcrfi BIIII Ka6aprol-
iro-Barmaptryt u Ocerw$ na Eol. Kamaae, Corvrxe,ro-KaQaucrax ra A,4rapo-Tpn-
anercKzul soHrr Mafloro Kaaxata). B raqecrBe elqe o4roro xaparcrepHoro reHorr.rla
BhrcTyrraer rI TaK nasrmaer\arul .{apacluclc.rit rfiru, parnurrui n lapacyno-Moro-
wrncrofi rru6onofi soue o6racrll Mesosoficroft arcrr,rsusaryil,r Bocro.uroro 3a6aft<a-
Jrhs, rAe 3ToMy opyreHeHr.fio co[yrsrByror Memopox,ueHr,rf, Meluro-uopQnponofi

$opuaruau.
Byrmanorelrnarl pyrHo-3HeprerllqecKa-fi cngreMa pa3BuBaerc, Kar( B grrcr{aJr}r-

qecKLD( ocrpoBHbx Ayrtx a cy6azpuEl*n< BIIII (typarrmruoul BIIII r Ys6ela,r-
craHe n yloumryrrnl BbIIre 9euerrt-Ypyxcxo-[propcroafr BfIII), rar( ]r ua nos4refi
cl:a&tur aKTr.IBI,BaIrru - craryrut pacla.qa cBoAoBrD( IloAr{f,n{fi n QoprrrapoB{urrs KoH-
TuHerrritilburx puQroBhD( crrgreM, ua $one 3aryxaur,rrr HiBeMHoro Bym(anr43Ma (so-
noro-cepeSpfiroe opyAeHeur{e Oxorcxo-Yyrorcroro noxca).

B ancuarnrqecxofi Com<ero-Ka0aucrofi ocrpoBoA)r)rcrofi soHe Maroxasxa3-
cxofi npou,rHrlrtr{ E s IoHTnqac (Typwrr) rorneprenrrrni prA MecropoxAerr}rfi
(puc. 3), (poprvnapyxcb B IIeHTpocrpeMI{TeJrBHou (na ByirxaHo-rrJryrorrrrrecrrrx cBo-
AoBEx no,UUITI{ffi) ra uenrpo6exarou (n genpeccrm<) pexoruax, Hair}rHaerc, c crrH-
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ByIIKaH}rIIeCKID( 3OJIOTO-KOJFIeAaHIIO-IOJIIIMeTaJUII{IIeCKLD( MeCTOpOXIeHI{ft, CMe-
HffrcI4D(c, r[opu4ponanraeM gKcraJrrruoruro-conrSarapuLD( 3oJrororrocuED( BTo-
prruGD( KBapur{ToB (s xam4epa:r npoceaarux) r.r 3areM soloro-cepeSpmrx [r ByJr-
KaHoreHHo-ruAporepMzl.Ir6HBD( MecropoxAeluul (uecropoxAeHlrfl ,{aau4-fope.u)rs,r,
foura lr rp.), Koropbre Sopulrpyrorcr coBMecrrro c 3onoro-MelHo-rrop0rrpoBbn'l
opyAeHeEr{eM (Kapalar, XapXap, Texyr pr Ap.). B o6nacrr Mesogoftcroft arrfisr,rsa-
rwr BocroqHoro 3a6afrranss ra uos.urefi (aecryyrcrusHofi) craprut cBoAoBrre [oA-
w{Trts,6rrm pacceqeubl pnStoaoft cusreuofi rpa6enoo6pa3rrbD( KoHce.Urr\{er{Ta-
IUOHHbD( BIIA,UtrI, BLIIOJIHEHHbD( KOIITI{HCIITAJILIIEIMI{ OTJIOXEHIIf,MH HDKIIETO ME-
na- K o.urofi I[3 TaKID( Brrelurq rtpr]?oqeurr 6rusuonepxxocrrrbre Mecropox.(eHr,r,
Eaneficxo-TaceeBcKoro pyrororo Fra [peAcraBreurrre )rorJr{rMu }r ruroKBepKaMrl
3onorc-A[yn4p-roapqeaoft Qoprr,rarUu (Oorernl,ran,1969) (pnc.3, B, B).

C ro.nq 3peHus IrBTopa, I{3 Bblmern3rroxeuHoro cneAyer crenarB cne4/roru{e
BETROIEI:

l. OopmryoBilutre MecropoxAerurft 6naropo.6x H qBerHbx MeraJrrroB prrc-
cMorperrHbD( pyrororlopnaarEoHrrlD( celrefisre Qareposor r,r Bepxnero .uoreu6pnr
cBaauo c rpeMf; py4lo-guepferl{IlecKtrMrr c}rcreMaMr.I: greoreuHo-grrAoreuHofi, niry-
ronoreruroff ]I ByJlKarrorenuofi. KaNAofi cr{creMe csoftcrBerilsr cBo}r Kor{Beprerrr-
HhIe pfADI MecropoxAerurfi, rlopmrpyror4,rec, B pal:IJrrr.rubu< rr,rrra( 3onoroHocHBD( r(
Me.uro-[oJI]IMeraIurFIecKID( nponmrryui B peyJrrTare cMeHrI B 4poqpaucrBe r[ Bo
BpeMeHH reoJrofo-rEHerrlrrecKr.D( uoAelefi rereporeHHoro pyaoo6pa3oBaHr[r, qpl{-
cyrqero pa3JImHEIM oIBoreHHErM II gIrIoreHHErM pexHMaM pa3Br{rrrr gelrrofi Kopbr.

2. OopullpoBtur[e KoHBepreETHoro prAa [oJrr.rreHHo-rroJrrD(ponrrrD( Mecro-
poxaerulfi gK3orellHo-gHAorelrHofi pyAro-euepreruqecrofi cncreMrr oupeAenc-
erc, flpoqecczlMt4 pereHepauilu u peMo6nrusaruu uBerHBD( MeralrJroB rr 3oJrora
lrs 6oree paHIIrD( rereporerrHbD( pyErhD( cxounenrafi, peJrr{Krbr KoropED( coxpa-
Ef;IO'Tc, rla MeCTOpOXAeHI{,D( B 3aB}ICIIMOCTLI OT }IHTeHCIIBHOCTII [epeOTJIOXeHI{r,
frIl,orcb BIDKIIrIM rol{cKoBbItvt rqpr{Tepr,reM. PerenepauuoHHoe py4oo6pasoBarrue
Moxer ocyqecrBrrflTrcs in sifu - B nperelrN pyAonocnofi Qopua:qigil4wm c repe-
ornoxeHr{eM B Bepxrfie crpyrffypH6re f,pycLr (no Illneftaepxeny), c o6paaonanu-
eM ceKyrqEx pyrorED( Ten.

3. 3neprerravecroe o6ecneqeHue qpoqeccoB pereHepar@{ cBff3auo rrperavry-
IqecrBeHHo c grrroreHHblMr.I QarroparrnE, B T.rt. c flacrrreM rpaulrrol{Eroro MarMa-
TU3Ma fIpU yCruremu,r ero BJtrrflHr&tr Ha rro3.urrD( cifary4fr(. pereHepal[m flpotrcxo4rr
HaJroxeHrre rrJryroHoreHHo-ru4)orqpM€u6Eofi uo4eru na 6olee rereporeHEoe opy-
AeHelrue, cBr3{lHHoe c qpoqeccaMr{ gJIIBIIoHHO-KarareHEq@KOrO, ByJrrCaEOteHHO-

oca,qotluoft) IIJrlr MeraMopQoreruro-MeracoMarr{qecroro py4oo6pa3oBitutrfl. B pe-
3yJlbrare Mecropo4Aerrrrf; gK3oreHlro-grr4orenHoft u ruryrouorerurofi cflcreM Moryr
o6pasoarmam 6onee o6ruupnrui u erotrrrrrl romeprernrfr plA.
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3AKOHOMEPHOCTII PA3MEIIIEHVIfl, LI f EHE3IIC
ArA T -rE Jrllorpo tI o B hlx ME cr op oxAE HII it u np o gn.rn Hu ft

MXIKEHI-TOAAHCKOTO ATATOHOCHOTO IIOJIfl
ATAXAKEHACKOTO [pOrrIEA MAJTOTO KABKA3A

@.A.Axyuaon
Earcuucxuit z ocydapc me exruotil yuueepcume m,

A21148, Baxy, ytr. 3.Xatmosa, 23

Axynaon O.A. 3arosoMepHocrn pa3MeuleHnr H reHe3rrc arar-reflr{orponoBbrx Mecrop}
xAeunfi ll npof,BJleHufl ArxurenA-ToAancrcoro araronocHoro rroJrs ArAxareu,qcKoro flporlr-
6a Ma.noro Kasxasa. Arar-xanueaoH-renfiorponoB,u Mr,rHepzrnfi3a\fifl Aaxuxeru-ToAaHcxoro
noff reHerI,IqecKI,I ll [pocrpaHcrBeHHo cBrBaHa IIcKIIIoTIHTeJIrHo c 6asarur-aH.uearronofi cy6-
Sopr"rauuefi. Pacnpeaerenlre BynKaHl{qecKoro MarepHaJra rroKa3buaer, r{To r.BBepxeHr,r, B ocHoB-
HOM IIpOHCXO.IIUUIU yt3 BynKaHHqeCKr.D( arlrlapaToB rleHrpanbHoro TI,IIa B MopcKlrx ycJloB]urx, nprueM
JIaBOBbIe fl3[lr,,,}lktt CUOpiUlFreCr(u CMeHrUr[CL 3KCruO3HrrMU r{ nepuo.[€lMfi HopManbHoro oca.qKoHa-
XOruIEHI,I'.

Akhundov F.A. The objective laws covering the Iocation and genesis of the agate.
bloadstonic deposits and shows of the Adjikend-Todan agatebearing area of the Minor Cauca-
sian Agdjakend trough. Agate-chalcedony-helioropic mineralization of the Adjikend-Todanian
area is genetically and spatially connected exclusively with the basalt-andesitic subformation. Distri-
bution of the volcanic material shows tbat the eruptions were mainly ejected from the central-rype
volcanoes in the marine conditions, besides lava had been replaced sporadically by the explosions
and normal sedimentation cycles.

Axundov F.A. Kigik Qafqazrn A[cakend ayilmesinin Hacrkand-Todan aqatdairycr sa-
hasinde aqat-heliotrop yataSmn ve tazahiirlarinin yerlagma qanunauyfunluqlan ye emala
galmesi. Aqat-heliorop minerallagmasr Afcakond oyilrnesinde genetik va mongo baxrmrndan
bazalt-andezit subformasiya ile alaqedardr. Vulkanik materialann paylanmas g6sterir ki, pfisk[rrna
esasen markaz tipli vulkmdan deniz garaitinde bag verrnigdir. Ptiskiirme partlay$la, bezen ise fasi-
lali olaraq goktinru toplanmasr ile mtigayiet olunmugdur.

Arat-xarqeAorr-reJruorponoBaJr MrrHepaJrrrarlzfi Apamena-ToAancxoro
rIoJL reHerlrqecKll u flpocrpaHcrBeuHo cBf,3ar{a [cKJIrorIr{TeJrbHo c 6asaJmr-
uurfle3l{ToBofi cy6t[oprrriuilefi. PacnpeleneHlre BynKaH[qecKoro Mareplrana rroKa-
3bIBaeT, lrTO H3BepXeHI'Ur B OCHOBHOM IIpOI1ICXOAT{IM rI3 BynKrUrrueCKr{X tilIlapaToB
qempailbHoro TIr[a B MopcKr,D( ycJroBr,rrx, trpEqeM JrzlBoBbre il3rfi[,tldvtc, c[opa-
4{qecKI,I CMeHSil{Cb 9KCrrJrOsr.rJMr,I fi rrepHoAtMr,r HOpMZIJTbHOTO oca,ryoHzu(o[rreHHr.
Cpeag 6asaJbron4rrn< .ua$QepenrrlraroB rro uerpoxuMrrqecKflM oco6exnocrfi\,r
pa3flrqalorc, 6a3a]6TLr HopMzIJTbHofi t[elo.rrocrr4, aApyrrdx - nosurtreHuofi.

l4s rxtu HuxHecarrroncKr.rx s(pSysrnurx noKpoBoB, flpr{Hr,rMrrroqrx fra-
crrle B reoromtlecKoM crpoeulrr{ A.qxo,rxes.q-To,qaucKoro rroJur, flpoAyrcr{BHbrMrr
,BJurrorc, (cnepxy) fiepBbtri H BTopoft [oKpoBEr, [pe.UcraBneHrrbre 

'azutrtauu 
w

pexe alrAe3r,rTo-6a3aJrbTaMH.

B upe4enax paccMarpr4BaeMofi qacrra ArAxaxesAcxaro uporu6a arar-
xa[rleAoH-reJrrroTpofloBas Mr.rHepafi43awtfl pacqpeAeneHa HepaBHoMepHo, Tflro-
Tefl K rracTKalM collpffKeIIuflpa3l&lrrHo opuerrTr{poBuurHbD( pa3pbrBH6D( cTpyroyp,
fl rrepeAKo KoHueHTprlpyercfl B neperur6ax noKirJrbHbD( zlHTr,rKJrr{HirJrefi. O[peAe-
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neHHoe 3uaqeHlle lrpu groM I,IMeer raKxe ru]y6firra QoprrauponaHuq araronocnbrx
EopoA H JruToJroruqecxufi KoHrponb MlrHepanr{3a\v*t. Ha6ruo4aeMair HepeAKo
rlpocrpaHcrBeHHarl cB.t3b Mex,qy araroeofi MlrHepilnu3aquefi u cy6rynxaur.rqe-
cKrIMr,r MzrnLIMlr HHTpy3ltsMr{, a raKxe .4afiravu 6asamros AonepHToB ,BHo cBrl-
.qerenbcrByer o6 o6ufirocru MarMar[qecKoro oqara, AaBlrero ceKylrlue reJra v
ruAporepMsr. 3ro xopouo Hnffocrprpyerc, na Ar4xaKeHAcKoM Mecropox-
I.eHLrv, r.4e pirpe3 HHxHecaHToHcKlrx BynKaHfiToB cocrouT us 5 noxpogog 6a-
3arlbroB lI pexe alrAesflro-6uBuurbroB, o6pasyroruux nonoryro cHHKJrr.tHirJr 6npr:-
rnupoTHoro [pocTHpaH]rrr.

Ororaxo npoAyIffkIBHbIMI,LBJU{rorc, JrHrrrF uepnrul u nropofi (cnepxy) fiorqpo-
BbI araroHocHrx 6asanbroB cwMapnofi uorUsocrbro B 90 u, :aueuaraurHbre B KpoB-
JIe I{ rloAolrrRe rlaqeK rySoreuHrx rlopoA, KoTopble, BLIAI{M., B IaHHoM cnf{ae gK-

paHllpoBtlJllr MHHepanLI3arIHIo. B pafione MecropoxAenlrs rpoxo4{r rcpynHsul c6poc
ceBepo-3alla.Eloro [pocr]rpanr{rr, flBJurro[prftcs oreersreHr.reM fiormcraucKoro rury-
6rannoro pa3noMa. 3ata,usee cen.Ar4xaxeHl3Tor c6poc coqrrerrsrcs c .ryyM, Apy-
n{MI{ KpyrbIMId pa3pbIBEMI{ (65-80') 6mrsr,aepraguoH€urbHoro u ceBepo-BocrorrHoro
npocrHpzlul{fi. K uuu nprypoqeHrr Aafiru u urroxoo6pasHbre Bbxo.&r 6asanrroraA-
usx eQQy3uBoB, a y conpDKeHI,IrI pa3pbrBoB pa3MerrleH ByJrraHu.recKr.rfi armapar.
Araronocnbre [oKpoBbr raxxe pas6uru 6olee MeJrKr,rMH pa3pbBaMr{ H c}rcreMaM}r
TpeuryIH, rlo KoropblM na6rno.4atorc, ruIAporepMaJrbHbre rBMeHeHr{.fl (nrnror*rrr,rsa-
ulrr, KaJIbIIHTs3a\w{., npoxl{JlK}r xaJIIIeAoH4 ar:AT4 nmlU).

Ararouocnbre [oKpoBrr 6asarltoB ny3blpacroro uuraKoB]rArroro o6nnrca c
MHoroq[cneHIrbMLI [opaMu I{ flycroraMl,r uapoBr{Auofr, elluucoHAzrrrbHofi u rrlun-
.[zlneBu,[Hotl Sopu. fi,rgpoteprr,raJlbHoe sosAeficrsue na 6asantrou.{br conpoBoxAa-
erc, oKoJIorpeIrIHHHhIM BbtrIlenaqr,rBaHzeM c o6pasoeauueM rroJrocreft pacrrope-
IJvrs., flF.rrflor]I{xc, lE{ea.rrnofi cpe.qoft rn pocra ararosofi Mr,rHepulmd3aul,Irr H ero
locneAyrouero o6pacrilrl,Ifl KpI4criIJrJIr.IrrecKr.rMH pa3HoBr.rAHocrrMH rspeMHe3eMa.

ToAaucroe MecropoxAeHr,re B roro-Bocroqnoft .racru Alxuxeu,u-To,qaH-
cKoro araroHocHoro flon cQoprvrl,rponaHo B aHirJrorr{r{Hbx reoJroro-crpyrTypHrD(
ycnoBlIsx. MecropoxaeHl,Ie cocrorT u3 rpex 6rna:ro pacnonoxeHrrbx yqacrKoB:
Spxe'rcxoro, Corox6yraccKoro n ToAalrcxoro. OAuaxo roJrbKo B nocJreAHeM ilraro-
Ba-s MVHepanHsaIIil, coflpoBoxAaerc . renuorpolorr,r. B reonorr{rrecKoM crpoeHuu
MecropoxAeHl,L flpI4HrIMaIor yrzlcrr{e 6asamrrl aruesu'ro-6a3ar6Tbr, AoneprtToBbre
nopQupnrbl, IlepeKpbrrble ocaAotlHo-Ty(forerumnnr HarorrrreHurrMr{ u rro4ctun:rre-
MbIe fluporcTztcraMr,r 6asalrroa4rofi rrlanvrrr.

Ararosafl MuHepanr43arlr, [pryporreHa K [oKpoBHofi ronqe 6asalrro[,(-
Hhrx Eopo,{ r.r K HHxenexarqr{M TyoaM. B pafione MecropoxreHrr.E prBBr{trr c6po-
cbr ceBepo-sana4Hofi, ceBepo-Bocro.rrofi, 6;rusruupourofi r 6lu:ueprgrroHaJrb-
nofi opneurupoBKlr.

lues4a, JII,IH3rI LI xeoAbl arara I,I renl{orpoua rragHofi 3aJlexu [pryporleHbl
x cy6nupornofi 3oHe rvAporepManLHo-H3MeHeHnrn< 6asalbroB, Koroparr cMe-
IIIeHa AB}/Mfl c6pocauu ceBepo-BocrorlHoro flpocrr.rpaHus. Ha creHKurx KapbepoB,
BcKphrBttrI.{x 6asaffirolaABr B MHororIHcJIeHHbD( Tperqr{Hux pasluuuofi op}reHTH-
poBKlI, na6mo.uarorcc roHKHe rIpoxr,IJrKH KBaprIa, ara;ta, SIIIMII, KirrrbIII{Ta. Kola-
rrecrBo raKr{x flpoxrrnKon s6[r.rsu xeo.4, lrMerorrluxcff B [opoAe, 3aMeruo Bo3pac-
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TaeT LI oTMeqaerc, B3iMMocBr3b Mexly HI,IMI,I H araToHocHErMr,I [ycroTaMH. Xe-
0A6I I{ rHe3.4a 3alOJIHeHbI araToM co rueTKaMH aMeTI4CTA ]1lILI1l KBaprIa Unu pexe
araToM, renl{oTpotroM r,I -sruNdofi .

B aHanorrqHbrx ycnoBlrflx Brlpax(eua araroHocuocrb 6asaarrou4urlx Byn-
KaHr.rroB ArxuxesA-ToAancxoro rronf Ha rpyr[x H3BecrHbrx [porBneHrarrx: Ap-
BlrA3opcKou, XaulapcKoM, IrllaunuHcxou, lmt4xuHcroM, TonalracaHJrr4HcKoM,
a TaKxe 3a [pe.qenaMra Ar.4xaxeHlcKoro nporu6a e L[IarvrxupcxoM r{ I-agaxcxorvr
nposBneHusx. 14 BcroAy arar-xaJrueAorroBarr Mr.rHepaJrr.r3arlu, B rropoAax paHHe-
caHToHcKo fi 6asansr -aH.qe3r.rroBoft cy6QopMarlr4r{ rrofl BJr.fl ercr rpa 6laronpuxr-
nofi coroxynHocrlt reKToHl{qecKoro, Jlr,ITonor}IqecKoro, MafMaruqecroro Qaxro-
poB H HaJrvtqr4ur oflpeAerleHuofi Qusurco-xuMr.rqecxoft cpe4u Bbr[aAeHr.r, KpeMHe-
3eMa r43 rrupoTepM.

Anrop paccMarpuBaer araT-renuorponoByro MEHepaJrH3auHro B reHerr4-
.recxoft cBfl3u c BepxHeMeJIoBhIM 6asanrrosrnl BynKaHlI3MoM.

oAnaxo fipouecc Bbr,(eJreHr.r, cso6oAHoro KpeMHe3eMa rr3 6asanrrosofi
MarMbI B orrllque or Apyrux accneloBarerefi o6r.f,cHfier cneAyroluurvr o6pasou:
rrpfi [poAoJIxHreJIbHofi uo BpeMeHH KpncraJrJrusarluoHHofi AaQQepen\t4agLt
BblcoKoull{Ho3eM}Icroft ronent-6aga-nrronofi MarMbr B oqarax o6pa:ona-uncb 3Ha-
ril{TerbHble Maccbl ocTaToqHofi uarurt. 3tor pacutan, o6orarrleuHrrfi neryqraMr,r
KOMII0HeHT{IMI{, [O.4HI{MaJIO, r aerranOft noBepxHocT[I B KoHeqHoM DTafre Soprrrn-
poBaHr{fl 6asanrr-aHAesr,rrosofi cy6o oprvraqrau. B orrHrrr.re or ue4u QSepeHur.rpo-
nannoft 6asalrrorofi uanuu, ocraroqHbrfi pacnlan, npoxoA.s qepes Kr{cJrhre 11o-
ponbr pr,roJrHr-AauHrosofi cy6Qoprraaqur.r KoHbflKcKoro frpyca, rroAcrHnarouEe
HLIxHecaHToHcKr{e 6a:alrroxAbr, B ps.4e cny.IaeB accr.rMHnHpoBan rax. Csr.rAe-
TeJIbCTBOM 3TOIO SBITeTCfl HaIHtfl{e MHOrOqr{CJIeHHbtx MI,THAaTIHH BTOpHTIHOTO
KBapIIa, Xanqe.qoHa, onzuta B HeKoTophrx pa3HoBH.[HOCTflX IrOpO.q OnHcblBaeMofo
perploH4 a TaKxe IrpHcyTcTBIte B floKposax 6a3affiToB KceHorlpncTaJrrroB KBapqa
Talon'r o6pasorrl, 3Borlolus ocrarorfi{oro pacnJraBa onpeAeJrflnacb ycnoBr.r.f,Mr.r ero
noAreua Ha [oBepxHocrb H xapaKTepoM BMerqarcrrlux rropor. Ilpr,lvervr fiocnel-
rrHe oKiltaJrH TaKXe SOS,(effCTBr.re Ha n{AporepMitrrbubre pacrBopBr, coqpoBoxAaBrrge
KpHcruuLnH3aIII4Io ocrarowloro pircrlrtaBa Orut 6rlulrz, o6orarlenu KpeMHeK1acnorcfi u
upu 6laro[pruITHbD( JruToJloro-crpyrffyp]r6D( ycnoBrrrD( Bbtrra,qiurr B B]ue arar4 re-
Jlnorpofia H co[yrcTByroulrD( Mr.rHepzuroB, 6orarrx KpeMHBeMoM.
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cpABHUTEJrbrrhtri AIIAJIII3 IIIIPOIEOXIIMIITIECKID( ACIIEKTOB
IPOITCXOXAEHI,Ifl CPETrEIOPCKID( PACCOJIOB

rrprrxAcrndrcxofr nnarunm Ir BEPxHEMEJToBrDL
TTAJIEOTEHOBbD( IEOTEPMAJTbHbD( BOA

EBJIAX-AIDKAEE.UTTTCKOIO IPOIIIBA
q.M. Xa;rnQa-ra4e

Asepdaildcrcaucxaa eocydapcmeeHHan neQmanaa arcadeuua,
Az 1010, Earcy, npocn. Asodnaz, 20

Xa;ruQa-raae {.M. cpannrrenrxHf, anaJrnc m,qporeoxnMrrqecKlfx acrIeKToB rlporrcxG
rqeHus cpe.[Heropcxlrx paccoJroB llpxrcacnrf,cxofi sna.rnHbl H BepxHeMeIIoBbIxr rlaJleoreH(>

Bbrx reorepMaJrbHbrx noA Ennax-Arrxa6eanncroro nporn6a. VctaHosreHo, qro cpe,urercpcxlle

paccoJrEr flprracrnoicrofi euaAursr r{ BepxrreMeJIoBEIe I,I [afleonexoBhle xJIoPEItIo-HarpI,IeBo-

xanErtrreBBle TepMaJrbHbre BoAEr, rrecMoTp, Ha peuIIItIHbIe yc,noBflfl ID( 3a]IeraHl{r, MHHepaIIr3fuIl[I

u rtlemrr{OpQu':aryu ru( trepBI.ItIHOrO XI{MI{qeCKOrO COCTaBa, ,IBJUIIOTC.fl TI{ru4qHbIM}I CeAI'IMeIITaIIH-

oHHLrMlr xJropr,IAHo-HarpHeBo-r€JrbrtHeBbIMH noA3eMHhIMI,I BoAaMH. OAHaxo tfupltnponame I,D( xrt-

Mr,rqecxoro cocraBa u MurrepaJrrrarln [po[cxo,uruIu pa3HbrMH rryrrMll IIpN t[opttltrpoBaun[I xrtMu-
qecxoro cocTaBa r{ Mr{HepaJrrB:u[tr{ cpe.[HeropcKrD( xflopluHo-raflBlueBblx ceAlMeIrTaII[oHHhIx

parcconoB yrracrBoBzula Maroquru parla BepxHeIopcKID( naryH. 3ro nponcxoAuJlo rIocJIe rmauepufi-
cxofi u aocne.uypqrD( Qas alrmuZcxono reKTor€Heea. flo o6patonaamm,rcs panpblBaM, pa3JIoMaM I'I

no 3oHaM cutrrfis, n pa:Apo6lernu cpe.u{eppcKlle ceAHMeIrraIuoHHhIe Bo,&I cMeullBarrucb c Bepx-

neropcxofl traroquofi panofi, H BcireAcrBue 3TID( [poueccor QoputlpoBaJtr{cb cp€AHeIopcKI{e xJIo-

pruHo-KaJrbr&reBbre paccoJrbr flpruocrmficxoft snaIrtrsl. (Doprrrrporamae xHMIiFIec(ono cocraBa I'I

MI{nepanrBaIIH, Be,pxHeMeJroBbrx r{ gorIeHoBLD( TepMaJIbHhD( BoA oqEecrBrrJucb 3a cqer o6rrren-

Hbrx flpoueccoB MgK.q/ TBep.6rMu rr xrrrK]rMr{ Qararvru repMoBoAoHocnhD( KoM[JIeKcon. fn4roreo-
xrrMrrqecKr{e H@,IeAoBaH}rf, He [oIgBep,ururu yrracfiis. BepxHelopcxofi xap6oxarxo+ylrr[arHoft
mnry{ Maloro Kanrcasa npu QopullpomHr{E xI{MI,IqecKono cocraBa BepxHeMeIIoBE[x r€orepMallr-

Hhrx ce.qrMeIrraI[.IoHHLD( sol EBril(-ArDra6e4trIcKorro nporu6a.

Khalifa-Zadeh Ch.M. Comparative analysis of hydrogeochemical aspects of generations

of Middle Jurassic salt brines in Precaspian and Upper Cretaceous and Paleogene geothermal
waters Yevtah-Agiabady troughs. On the results of the conducted investigations has outlined that

yet different conditions of hydrogeology environment, mineralization and methamorphism of their

chernical composition of Middle Jurassic salt brines and Upper Cretaceous and paleogene geothermal

waters EAT. They are tJpical sedimentary underground waters. However, the formation of their

chemical composition and mineralization are implemented in different ways. Under formation of
chemical corposition and mineralization Middle Jurassic salt brines Precaspian has taken place

primary brine of Upper Jurassic lagoons. It has been real:zeA after the Kimmerian phase of Alpine
tectogenesis. In the formed fractures and faults Middle Jurassic sedimentary waters intermixed: by
Upper Jurassic primary brines and connections of this in Middle Jurassic deposits have generated salt

brine formation in Precaspian trougtr- The formation of chemical composition and mineralizatiou of
the Upper Cretaceous, Paleogene thermal waters are carried out due to exchange process by solid and

liquid phases of the thermowater conplexes. Hydrogeochemical investigations have not been proved

participation of the Upper Jurassic carbonate-sulphate thickness in the formation of the chemical

composition of Upper Cretaceous geothermal sedimentary wacrs in EAT.

Xalifezade Q.M. Xezaryam gdkakliyin orta yura rassollannrn ve Yevlax-Afcabadi 96kak-
tiyinin flst tabagir, paleogen geotermal sulannrn amalegalmelarinin m[qayisali hidrogeo-
kimyovi aspektleri. Miieyyan olunmu$dur ki, Xezoryanr orta yura rassollan ve Yevlax-A[cebedi
qtikekliyinin ust tebagir ve paleogen geotermal sulannrn mfrxtelif hidogeoloji goraitde yaunasma,

minerallaEnasrna ve onlann ilkin kimyovi brkiblerinin metamorfizmlegmesine ba:<mayaraq, onlar

xlorid-natium-kalsium tipli yeralu sedimenasiya sulanna moxzusdur. Ancaq onlann kimyavi tar-
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kiblerinin formalagmasr va metomorfizasiyasr mtixtalif yollarla heyata kegmigdir. Xezeryanr orta
yura xlorid-kalsium tipli rassolann kimyavi tarkiblerinin foramalagmasrnda ve metamorfizasiyasrnda
iist yura laqunlanmn ilkin ana duzlu sulan f'aal rol oynamrgdr. Bu alp tektonogenezini kimerik ve
sonrakt tektonik fazalan neticosinde ba9 vermigdir. Tektonik pozulmalar, katlar ve diformasiyaya
monrz qalmtg zonalann igtaklan ile ilkin orta yura sedimentasiya sulan tist-yura ana duzlu sularla
qan$araq indiki orta yura xlorid-kalsium tipli rassollannrn emelegelmasine sebab olrnugdur. YAQ
tist tebagir ve paleogen termal sulann kimyevi terkiblarinin formalagmasr ve metamorfizasiyasr
yeralu sularla onlan ahata edan suxular arasrnda bag vermig duz-ion mubadilesi naticasindo hoyata
kegmigdir. YAQ-nin tist toba$ir termal sulanmn kimyevi tarkibinin formalagmasrnda Kigik Qafqazrn
ust yura karbanat-sulfat qatmm igtrakr apanlmrg todqiqatlar neticasindo tosdiq olunmadr.

Cpe.urelopcKl,Ie BblcoxonoreHqr,rafibHLre rroA3eMHbre pacconbr flpnracuufi-
cxofi BIIaAHUU (IIB) lI BepxrreMenoBble [afieoreHoBhre reorepMirJrbHbre BoAbr EB-
no<-Ar4xa6e.u{HcKoro flporu6a (EAII) 3aHu}raror Hr,rxHue orilKfl rlpyrrrbrx apre-
3HaHcK[x repMuulblrbD( 6accefiuon. OutE Moryr 6rrrs paccruorpeHbr KaK [orpe6eH-
ilble CeAIIMeInaIII4OHHbIe BOAbI c 9JIIII{3I{OHHbIM pexHMoM, Irrx XI,IMI,IIIeCKLIE COcTaB

Bbrpaxaercfi cr.rcreMofi NaCl-M gCl2-CaCl2-HzO. Osu ornzqarorcf or MopcKr{x
BoA JIIo6oro ru.Upoxl.IMrrlecKoro r[rra npHcyrcrBrreM 3rrarMTeJrbHoro KoJrrrqecrBa
CaClz r,r trpe3MepHo Hr,BKofi KorrrleHTpaquefi cynboaToB.

OAHaxo [po6neMa reHe3rrca N (popuupoBanus. xr.rMlrrrecKoro cocraBa cepr-
MeHTaUHOHHbD( BOA B reOIOfTlqeCKOfi Jrr{TepaType ocTaeTc.f, [o ceft IeHb A]rcKyc-
cuoHHofi. }ra npo6neMa rpe6yer [ocraHoBr<Lt p Ia orcflepr.rMeHTzrrrbHbx pa6or
AL,I MoAerurpoBaHurl (popur,rponanHjl noA3eMHbx pacconoB petJrlrrrHofi rqpenocru
[pr{ BbrcoKr,rx TepMo6ap[qecK]rx ycnoBr{trx cTpaTlrcoepbr.

B Aauuona cJryqae HaMI,r 6hrlra c.qenaua rrepBiur fiorrbrrxa BHecr]r f;cuocrb B

3Ty [po6neMy Ha [pl4Mepe BbrcoKorroreHrlr{aJrbHhD( cpeAHeropcKr.rx rroA3eMrrhD(
pacconoB flpuxacnzficrof BrlaAllnrr (IIB) u EAfIa. flocrolrxy r{x BbrcoKrre rer-
xo3lrepreTl,ItlecKHe [oTeHII[IaJIEI I,I UeHHBIe XrIMilqeCKIAe SneMeHTbI B HLfX t4MeIOT

6onrruoe gKonoMr,rqecKoe 3HatreHlle, To oHr4 Moryr 6rrrr yruuu3r,rpoBarrbr Nrs. pa3-
Btrrvrs, TSKa u xlrMrrqecKofi rlpoMbtrflreHHocrfl Asep6afigxana.

B uelona n o6paroranrrur [oA3eMHbx BoA ce.qrr{eHTuulrloHHoro reH*r,Ica Bbr-

AeJlrercr IBa erara (Xo,6xon il W-,1968). fleparfr srar r{Merryerc, ceml,retrraru-
oHHbIM - OCa4C,I B qpoqeCoe Ce4{MeHTarI}r}r 3rxBaTbrBaroT MopcKyro BoAy r,r HaKa[-
nl{BaloTcc Ha,4{e BoAoeMoB fiH'aatawrfi paHHero Ar{areHBa BT-u{eJUrroT ee flocrefleH-
HO B OKpyXarcIrIJ/IO rIOpUCTFO Cpery IIpU y[InoTrreHilH afieBprfo-rurr,rHrrcrbx roffq
(s-rrm:u omrnl ilpoqecc).

Bropofi oTa[ Moxer 6rrrr nagsaH [ocrceArrMeHTarlproHHrulr (Jle6e,qez, l97 O;

Xono4on, 1983) - gJrmBI,IoHHEre BoA6I 3a ctrer HoHHo-coJreBoro o6r*rena pauHlrx
rna6o uocrluareHerlFlecKnx rrpoqeccoB noABeprarorc, r.rry6oxor,,ry r,BMeHeHrrro
xr{Mr.rqecKoro cocraBa (ueraiuopQ]t/isa\u5. BoA). IIpE oroM oHr.r rep.,rror Mraruuit w
cyfibQarhl lr pe3Ko o6oraIqarorcf; xJroplrAoM Kturbuur. Ileprn.urbrM IacrorrulrKoM
BeIIIegTBa gTrrx BOA CJryXaT ruraBHbrM O6paSOU MOpCKI,re BOAET, CXOpOHr,rBrtryrcC . B
6acceftne ceAI,IMeHTarIr{r{, a raro(e ra3br 6uoxrnara.IecKoro, uerauop(prvecKoro ,r
paAl{oreHHof o fipoucxoxAeHr,rrr.

Brrcorconmenq.raJlbHbre clle4relopcxrre paccorrbr llprncacuruicrcofi Btra4r-
HbI. OaKrr{qecroni,I Marep}IarloM AJrr cograBnemnr. Aannofi pa6or6r rrocJrf)Kr,rmr pe-
3yJrbraT6r TeMaTr,rrecKrD( uccleAonaru.rfi aBTopa B fiepuo.rl 1984-1986 rr. ro r{3rre-
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Hr{ro reorepMalrbHbD( soa A3ep6afi,aKaR4 araro(e s 1991-1994 rr. - uo pa:pa6orre
Teusr <Terurognepr€mmeclcre pecypcbl cpe4reropcKrD( recnepMarrbHrD( no4 flpr.rrac-
rmftcrofr Brra,ufibr Asep6afiprauo>.

B rrpelena,x aaepSatfpxmcrofi.rasm flprrcacrnnicxofi snaumEr cpe4{eropcKr{e
orJroxeHl{, BcICpLITbT rny6otcnrru pa3BeAorrHhrM[ cKBiDKr4HalMr,r Ha rrry6lura,x 2700-
4000 u Ha ruorqa,qrx flstaolru Xy4ar, Xarnr{a3, l\rau6upuana. Bcryprrrilr qacrb
cperHelopcKoro KoMrrJreKca [peAcrurBneHa orJroxeur,rrrM]r Bepxrero iaarrena n 6afi-
oca. A 6o-nee MonoArle 6arcrcle orroxeuns yrilr.rroxeHr.r fipe.ugeoxorrlcxofi IeHy-
aarllreft. 3.qecr 6afioccrule orJloxeur{rr [om{ocrbro yrcraflr-rRarorcfl B pergoHa.JrbHoM
roApa3AeJrermu (rmrocrparou) xr{HaryrcKofi csr.rrBr (XamQa-saae, MaxoMegoB,
1982) u cJIoxeHbI Morr[IEIMH fiatlKirMlr Maccr{Bubx roapu-rpayBaxKoBbD( flecqa-
Hr.tKoB, Koropble pa3o6lqeHhl MeHee MoUrrBIMlr rrarmaMr.r ulJreBpoJtrrToB r,r apruurrM-
rcs. O6qa, Moqlocrb xlrnaJryrcKoft cslarBr B rrpeAena( .f,narr,ra-XyaarcKoro ua-
reogoftcroro Bbrcryla cocraBJr.rrer 650-700 u.

B npeAena,x flprracrnricxoft nnaronru 3HarmTeJrbuarr rnrcrb Bepxrrero rlalreHa
[peAcTtlBIIeHa MoIrurbIMLI [arIKaM]I yDrr,rcTbD! rpayBzlrfl(oBbD( rrecqaH]rKoB, KoTopbre
crrJIEHo yuIorIreHBI u clleMelflqpoBztubr rJrrrHr4cro-rgeMHr.rcrrlM BerqecrBoM. B go-

Hzlx TeKronr.rqecKrD( rrapymeruui om,r cr4Jrbuo aeQopwrpoBaHrr r{ TpeuuruoBarbr.

,{orrycraerr,r, rrro H}IxH}rrX om>r< flprucacrnnlcroro aprer{arrcKoro repMilnbHo-
ro 6accefuia KaI( pa3 yKrqrg-rRasrcfl, B cpemercpcKrD( rIecsaHED( ToJ Uax. ,{e6ur
cKBoKI,IH [I TeM[eparypEl pacconoB Ha ycrbfl( coorBercrBeHuo cocrasrnor 85-
gooC u 25oo-3ooo nr3icyrxu.

CpeaueropcKl{e reorepMaJrbrrbre ce4rMeuTarl}ronubre paccoJrbr xaparcepu-
3ylorc, cneAylolquMu oco6erurocrrr/ff: no upeo6taAaroryrr\d MarlpoKoMrroneHTilM
orrr Bo.&I 6oree-uenee o.tgroo6pasrrbr, qro oqegB HaDrrAEo BH.qIro rro ID( xr{Mlrqe-
cKoMy cocraBy Ir Mr.rHepaJmzarrym, BErpDKeHHsrM rro Mero4y Kypnora.

XmrnrsecKfifi cocraB cpeEeIopcKID( paccoJroB Ha rrnoqaAfi .f,nar*,ra-Xyaar-
cKoro nanreogoficroro Bblcryra no (foprrryre KypnoBa xapar(repr8yercs AoMrrHr{-

Pytorqef poJIbIo aHIroHoB Cf N xauaonon Nd Ir qacrrrrruo Kalrbr[.rr. Cyrr(parrr
rm6o orcyrcrByror, rul6o xe rrx trpeBlrraJcro uato, {ro

Mu C I n, rx(S O o).0 IHC O) o.l

Mr*

Narr.oCarr.rxMgz.s

CLrr(SO)o.rx(HCOr)oo

Narr.rCorr.oMgr.,

tr Clrrrx(HCOr)0.,trrrofrMfril
oqeHb rrarnfl,uro Br,rpo Ha r.rx MlrrparuaouHhD( rcpr,rBbD( (pnc. l). llsMeHeHr,re arll-
oHHoro cocraBa 3TID( paccoJloB rtMeer MoHoroHI{Ed xapzucrep, [orITr.I He 3aBrrcl,rr
or crelreHlr ID( MzHepalrlr3al1rru. flo.qo6nas Kapflfira xaparcepHa AJUr Bcex r]rrroB
IIOA3eMHED( CelE\,IeHlaqlrOHIIED( BOA CaMOTO pa3JIruHOrO reHe3r{ca H NmElepufir-
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3arrrar{. Cp"rou grprx Bor Ha Bcex oTaflax Mr,rHepanld3au]ru AoMrIHHpyer xJrop-uoH
(puc. 1), xarraoHnuft xe lrx cocrilB Merulerc, flo-ptr]HoMy.
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Pnc.l. Murpa4lonHbre Kpr,rBbre cpeAHeropcKr.rx pacconoB flpurcacnuficKofi BnaAHHbr.

Anannas Mlrrpaq]rounbD( KprlBbD( Cl-Na Bo.( flpr,rKacnrfrcrofi Bfla4rrrrhr cB]rre-
TeiIbCTByeT O TOM, qTo Kp}IBzl.s KaIIbUI{fl rIMgeT TeH.4eHIIL[O K lIepeceqeHl'Irc C {prl-
BOft HaTpUrr qpu yruepellHbD( 3HatreHrrnx MHHepurlt3ulfipr 9TID( BOA.

.II.nr cpanueur.rrl Mbr lrcrroJrb3oBarru Mr,rrpaqlroHHyro Kpr{ByIo AJUr Karr,roHHoro

cocraBa noA3eMH6D( pacconoB Kupmacroro apTe3r4rurcKoro 6acceftsa (Cauapun4
1977). Ha unrpauuoHHbD( rcplrBrD( Karr.rorrHoro cocrtlBa rIoA3eMH6D( pacconoB

Kuprrscroro 6acceftHa KpHBbre Na* N C** npw3uaqetul,I lrx Mr,IHepzlJtrrsarutu l2O
r/n flepeceKarorcr. flo Aanaru B.C.Carraapr.rHofi, flepeceqeHl{e KprrBbD( Na* u Caz*

MOXeT IIpOUCXOIITTL B pa3JrffiHhD( r,rrilepBarrax MI4HepanH3aIIIrI4 xJIOp-KaIrbIIHeBbD(

pacconoB. ?rn paccorbr xaparoepr,r3yroTc, cne.{yroqefi urrpaquoHHofi flocneAo-

BATCJIbHOCTbIO CI+CA-)NA.
flocrornry xJropul6o-Karrbr[,reBbre paccoJrbr lpoprrrzpyrorca @ono6yen,1967)

He crolrBKo 3a crrer 3uxBara oc44(aMlr Bo,EI coireporcD( 6accefiuor, Ho r.r 6naro.{4prl

pagrBopeHHro r{ BhtrrleJrarrr,rBzlHr,fio llqpareHerl{trecrfir cBBzlrlHbx c HI,IMI{ JIerKopacTBo-

prfivcx MrrHeparroB 3BilrroprroBrx SopaaUfr, A.Il.Brurorpa,Uon (1968) u M.f.Bars-
uro (1963) upea.noxurm Hcrorrb3oBarb Br/Cl Kos$$rureur.rlrrf, pa3rpaurrlleull
nyreft r,rx MeraMop(pusauran.

YcranosreHo, rrro rroBeAerrfie 6porraa B MopcKofi BoAe 3aBllcrrr or cra4vl,t u
ArrlrreJrbrrocrrr ee fi,cnape]dius. Br/Cl KoSoouuEeHT B MopcKofi Bo.ue lr rIoA3eMHbD(

ceAr,rMeHTaq[roHHbD( BoAix Iro cpzIBHeHIrrc c ApyII4MI,I TLIApO|eOX]IMIIqeCKI,IMII

KosQQauuerrraMr.r frBrllrercfr 6o.xee uHSopMarI4BIrbM I,I coAepxur 6onbl[e reue-
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Tl,IqecKofi I{HQopMaIIuu; rrogToMy oH Moxer ruupoKo r.rcrroJrb3oBarbcs up}r re-
HeTlrrrecKr,rx aHarrrBax [oA3eMH6D( BoI (Iynse B4 VITKI,LHa, 1 968).

flpu ncnapeuuu Mopcxofi so.q6r 6pou r nefi naxannvrBaercfr ro Bhrrrareufi,
lr3 MopcKo[ panu NaCl u KCl. 3arerr,r oH pacnpeAen ercs MexAy rBepAbrME ri
xHAKHMI,I $asaIvttz, BepHee [poAonxaer HaKarrJrr,rBarbc, B rrocJre.ureft. 3ra flocJre-

AoBareJllrrocrb B HaKonJreur4u 6poua n uopcxofi pane rrerKo oro6paxaerc, B

pacqpeAenenru Br/Cl xoe$QnurleHTa B pa3nnqrrbD( Trirnrtx noA3eMH6D( pacconoB
(Hraxu$opoe, 1971).

floerornry Ar.f, Brlflcnerrxx nyrefi uerauop(pu3auufi cpeAueropcKrlrx BBrcoKo-
rloTerrull€IJrbHbD( pacconoB r4 BepxHeMeJroBbD(, [a[eofeHoBED( MIaHepzIJr]r3oBaHHhrx

reorepMaJrbHhx BoA, a rarore HcnoJrb3yfl.(anHbre urBTopoB (Banrlrro, 1960; Cava-
pkrma, 1977) rto Apyr]rM [oA3eMHbM pacconaM rBBecrHhD( aprerriurcKzx 6accefi-
uoa, 6rura cocraBJreHa rflrporeoxrzMr.rqecKarr Ar,rarpt*rrvra. flp, gToM AJlfl noJry-
qeuurr uen6D( rrucerr Br/Cl ros$SuqueHra oH 6rur yrnmoxeH Ha rbrc{rry {puc.2).

Br/Cl. 103
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Pnc.2. HsrvreHeHue 6porra-x-nopu.uuoro rcosQtpnqueHra B noA3eMHbrx BoAax pa3JruqHbrx
MrrHepanrcaur,rfi (c ucnonr3oBaHneM AaHHbrx I. Ba-nrurxo, 19 63).

1 - xropl,ulro-KaJllul,reBbre ce.rlHMeHarlr4oHHbre paccona;2 - x;ropr{Ho-KaJlbltr{eBble paccomt, o6-
prt3oBzIBIIIHec, 3a cqer BbuqenarruBaHr,tf, coJreHocHbrx roJIIu (auanopmon); 3 - repxxeMeJroBhle,

nulJreorelloBble repMaJIbHbIe Bo.&I Ennax-Araxa6eAuncxoro nporn6a; 4 - 6pou-xnopnaruft roa$-

Sruurenr oxearfiqecxoft eo.er; 5 - cpeArreropcKLre [o,(3eMHbre pacco]rbr flpnxacmaficxofi nnaArnrmr.

O.uraro lrc-3a IrI,I3Koro coAepxzlur,r, 6ponaa n uopcxofi soAe 6orrrtrair qacr6
gToro gJIeMeHTa ocraerc.s n xuAxofi (pase u ilpolonxaer s Hefi HaKarurlrBarbcff Ao
craAr.rrr gBToErrKr{ raJroreue3a (!erenc, 1967).

C uernro cpaBHr,ITeJrbHoro arrarm3a pa3JmrrrrhD( ruApoxm/ffirrecKr.D( TrrloB noA-
3eMIIbX CeTIIUeHTaIgOHHbD( BOA II IIOsHaHr,rfl r,rx reHe3r{ca }J.aNIr4 o.uroBpeMeHHo
6runa suwrcJleHbr 6porra-xnopnrfr r Apynre rurpo)cflvflrsecrcae xos([Qr.npenru n
cpe,4relopcKlrx pacconax llpuxacrnrftcxofi ena,ryil{br }r B rrurlreoreHoBbD( r,r BepxHeMe-
JroBbx repMzrrrbffiD( BoAix Esrax-Arpxa6e.ryrucroro npom6a @AfD $a6n. 1,2).
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Ha auarparvrMe Ha ocpl opArIHar orJroxeHo 3Hatreur,re Br/Cl xoetpQzqueHTa c
MHoxI{TeJIeu 103 c IIeJrbIo nepeBo,{a yra3aHHoro xoeQQuqileHTa B UeJrbre qilcJra.

A ua ocu a6cuacc ornoxeHbl BeJII,IquHbr Mr,rHepanvsar\wu B xnoplrrno-KaJrbrlra-
eBbD( rroA3eMHbx Bo.(ax I,I pacconax.

IlpexAe Bcero, Ha AI{alpaMMe rlpounJrroclprrpoBaHo pac[pe.ueneHr.re 3Haqe-
nufi 6pon-xnopHoro xoeQ0uqueHTa B orerurr{rrecrofi noAe, B cpeAHe}opcKprx
[oA3eMHbD( paccoJlax IIB u B IIaJIeoreHoBLD( H BepxHeMenoBbrx reorepManbHhD(
BoAax EAII.

Ta6.rrnqa I
I,lsN,reHeHHe ru.qporeoxnMriqecKrrx xos$QuqueHToB

B CpeAnercpcKlrx f eoTepMaJrbHbrx xnopr4AHo-Kiurbrlil eBLD( pacconax
flpuxacnufi croft nnanaeHHocrlr Aaep6afi 4xaua

flroulaAr, Ne

CKB
Br/Cl

f n 4poreoxrurrecrue xos$$nuueHru
soy'cr Na+IUCI Ca/Cl Ms/Ct

OreaHlr.Iecxa.g
BO,Ua

0,0033 0,14 0,55 0, l9 0,066

fltava22 0,0041 0,0030 0,94 0,069
Xyaar l0 0,0098 0,90 0,073 0,022
Xyrcr20 0,0036 0,0010 0,82 0,150 0,032
xvaan1l2 0,0090 0,84 0,123 0,031
Xyaar I 16 0,0048 0,0010 0,90 0,081 0,025
Xaqua:2 0,0020 0,91 0,09r 0,018
Xa.rrua3 4 0,0030 0,92 0,072 4,020
Tua6s12 0,0088 0,0020 0,88 0,11 0,0r2

Ta;r.a6y,26 He onp. 0,0040 0,89 0,10 0,012
Tua6u26 0,0030 0,86 0,11 0,035
Tua6u26 0,0010 0,91 0,074 0,013

Kalxapaxa l3 0,0040 0,87 0,12 0,016
Aaru6upvala I 0,0020 0,89 0,072 0,034
Asru6npuala 0,0018 0,89 0,018 0,030
Asru6npvana 0,9t 0,069 0,o20
AsrH6l,rp.{ala 0,0010 0,90 0,077 0,030

Eernu.qar-
Teretafi45 0,0030 0,87 0,1 1 0,023

Hapaapau 600 0,006s 0,0030 0,93 0,055 0,020

Benrquna Br/CI KogQQEuueHTa B oKeaur{rrecKofi BoAe rroKa3ana Kax na-
qaJIBHar{ TOqKa AJrfi CpaBHeHr,rf,. KpoMe Toro, Ha ArrarpaMMe AJUr cpaBnr,rTeJrbHoro
aHaJrrl3a rrpraBeleHrr,4aHHhre M.f.BalsmKo rro 3ana,qno-Cu6rpcxzirr u B.C.Ca-
MaplIHo[ uo KraprrarcKofi apr$[aHcKr{M 6accefiuau. Kar BrrIEro r,I3 MarpaMMbr
(ymc. 2), Korl{qecrBo c}rHrlrx QuryparunHbD( ToqeK flocne Aocrr{xeHr,r, MHHepa-

Irv3awru 120 r/t pe3Ko Bo3prrcraer, r{ oHr{ pacllpeAeJuriorc.fl rroqrH fiapiluenbHo
ocl{ opAl{rlat. 3rz roqKrr xapar$epu3yror 3HarreIJ,I/.r Brlcl ros$$muerrra xJro-
pu,[Ho-Kanbrl]reB6rx BoA 3atra[Ho-CN6rpcrcoro apre3]raHcKoro 6acce%m4 Koro-
prfr r.rrueu .UoKa3aHHog ceArirMeHTaqr4oHHoe flpol{cxoxAeHue.
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Ha,urarpauue $uryparuBurre He3areMHeHHEre rorlKrr pac[peAefiflIorc.s
BAoJrb ocu a6cqncc, rAe 3Haqenrle Br/Cl xoeSr[uuzenta cta6anbHo HIlsKoe. @ar-
Tr.rqecKrr sTlr xJroprrAxo-KaJrr[r4eBbre paccoJrbr Krpmscroro apreflarrcxoro 6ac-
cefina, o6pa3oBarficb 3aBeAoMo 3a crrer Bbrrr{ena.rflBauvls. oBorIapI{ToB coJreHoc-

HbD( Tonq, rAe llcrortrrrrKlr AJrfi Htu(oIrJIeHI,t 6poua B TaKlrx [o.u3eMHbD( BoAtx,
MOX(HO CKa3aTb, IOJIHOCTbIO OTCyICTByIOT.

Kar sr.uuo I,rs MarpaMuu (pnc. 2), cpe.qlelopcKlre paccoJrbl flpuracurft-
crofi auagr,rHrr HMeror cpaBHr{TeJrBHo Hrr3Kze 3HatleHrrt BrlCl rosQ(prurueura
IIpI{treM orrH c yBeJrrueHrreM MrrHepaJr]I3iulrrE XJIOp4qIIO-IIaTpIIeBO-KaJI6II[eB6D(

BoA Bo3pacraror. O.usaxo 9To Bo3pacraHr.re [Jloxo KoppeJtr{pyercfl c yBenr{tleHtreM

Br/Cl rosQ$uquerrra B srr{x Bo,{ix, [ocKoJrbKy s 3araAHo-Cu6rapcxr.rx xJIopI{A-

Ho-(arrbrlfleBhD( paccona( Br/Cl roerlr[Erg{errr [ocJle MrrHepaJIr{3aIIHrI B l2O tltt
pesKo Bo3pacraer, ero KplrBzur r{Aer [apaJrJleJrbHo ocfi opArrrrar I{ B Aanrnefimeu
rre 3aBl{crrr or MI4HepaJM3aUruI XJIOpE U{O-KaJrbIEeBbD( BOA.

Ha azarparrnre, B orJrrrq[e or 3aua4ro-Cu6npcrnx xJropEuHo-KaJIbIpreBLD(

pacconoB, B cpe.ereropcxr{x xJropriltHo-HarpueBo-KilJrbrlrleBbD( pacconil( flpuxac-
nuficrofi Brrarutrrbr KprrBafl gnaqeHufi Br/Cl roeQ$ruIrteuTa Bo3pacraer rocre-
IIeHHO B 3aBI{CI{MOCTI,I OT }rX MIHepIIIII{3aIIEI,I.

Orcrola MoxHo cAeiruilB cJIeA/IoIq{e BBIBoEr: npu Qoporyonarum cpe4reloP
cKrD( xJroplrJHo-HaTpr{eBo-KaJrbru,reBbD( Bo,4 3rrarrr[rEJrbn]To poJlb llrpaJla afiI14Aplfto-

B{1, ToJtrqa KrMep[pr-TrrroHcKoro Bo3pacf,a 3Aecr ftuoreHe3 B B€p)aIeIopcKID( Jrary-

Ha( rrpoucxo.q,ur rroJloBlrHtlaro u flpepB€urcfi Ha cyru{[arHoft crq4&I. Ocr.atowmc
Maroquffr pala xropulaMa Na u K oca4Aarrurcb lra 160 naryr{br BMecre c cymlQara-

rrnr. B pByJETare yrurorrreHr{r raJror€HrrbD(, cyr@arr*ur oca,ryoB xJIopI,I4ro-HarpI{-

eBo-KaIIBryIeBbIe paccoJlEr uoA AeficrsreM reocrafl{q@Koro AaBJIeHE BbDKI{Mtur}rcb B

[oprrcrbre tropopl. Moxnro Aofiysrlrrr, tlro B peyJlbraf,e Ionnrepdcrofi Qaarr rcx-
TOr€He3Ur 3Tr{ paccoirbl rro pauroMttM r,r TeKTOHrrr@KrIM lrapymeHl{ffM nepeMecTEJMcb

BHr3 r.r BB€px B cpeperopcKrre Ir BepxrreMeJroBBre crtfloxeHlrf, llpmacruufcrofi sna-

rolrrbr.{areoana 06 yrou cBr,rIereJmcrByrc[ BepxrreMeiloBrre paccoJlbl MecropoxAe-

runl Eeperefl, .{yurar<, Cerurr, farua Awrcy, II T.4., rAe MIrHqpaJIIBaru, xJloprr4lo-
KarrbryreBhx paccofloB Aommaer 2N-250 r/n (XuulQa-34[e, A:rmqyrmen, 1987).

Haua Korulem[rr [o.4rBepxAaerc, Jrr{rrrb reM, qro 3.A.Apcmr6exona, nsy-
lraBrrrarr tropoByro Bo.ry BMerqarcry fiopoA BepxHeMeiloBbx xJIopI,IEro-KaJrLryI-

eBbD( pacconon flpwcacruuicrofi sua,umbr,{areucrar4 rIoKanaJIA qro flopoBbre Bo-

mr B Hr.D( rMeror ru3Kyro Mrrrepiurr,r:rargtro (10-15 r/n), oru EMeIor rzgpoxap6onat-
cyrnQar-narpuesrfr cocraB u xopomo Kopperuryylorcfl c cocrulBoM uopcrofi BoEr.

IIo namnu rareoreorpai[nuecrcru ]rccneAoBanurru cpeAEeropcrulfi 6acceftn
HCI(OIEJTC' B ryrl,Ilr4lofi r-rmr{atrsecrofi 3olre }I I,IMeJI ollpecseHEEffi xapal(Tep
(Xam<[a-saEe, MaroueAoB, 1982). B orzx ycnoBr,rrD( aIo(WyJIrqHr IrectIaHo-rJM-
HtrCTED( OCa,UOB C 3a)(BaTOM nAOpCrOft BO,Er .qCIKe qpfi AI,IarerI$e OC4AKOB He

cMoura o6pasonarr xJropu,ero-KaJrBrl[eBbre paccoJrLr, KaI( 3To rrMeer Mecro B Ha-

crorrqee BpeMrr B cpeAlrercpcKrD( orJloxeHl{fi -fl.naua-XyAarcKoro BEIcry[a rr

Apymx cpeArrercpcl(D( crpylffypax flpuxacrurfi cKofi Bra,urHbr.
TalsN,r o6parou, ruAporeoxtrMruecr<rui asarms tfarcna.recxoro Mare,puzura eqe

pa3 .(oKan6rBaeT ce.4rrueErarEorffioe rrpol{cxoxAeHtre cpeEeropcKlD( BblcoKoTep-
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MzlJIbHbD( purcconoB. A qro KacurcTc, IIpI{Itr{Hbl nrrcoxofi MnHepaJll,I3ailnv. fi xJropfi-
cTo-HaTplreBo-rculbql{eBoro cocTaBa 3Tr{x BoA, KOTOpbre HetrocpeAcTBeEHO CBs3a-
HbI c BepxHeropcxofi uaro.uroft panoft,3zxBaqeHHofi ras nepxueropcKr{x naryr{ Kap-
Oouarro-cyrnQannnm oca,KilMl{, To B AzlJlbHefirueu BcJreAcrBlre rD( yruomeHfirr
xJIopr,I4Io-KzIrIbru,IeBbIe paccoJrbr BBDKEMaTMcT r,ra xap6onarno-cynsQarnofi Toi u.r tr
flepexo.u{Ju B rrop]Icrble flecqaHo-flIl{Hr{crbre oTJIoxeHr,rrI cpe.ryrefi ropbr r{ Tperryr-
rroBartre IBBeSTIUIKT{ BepxHero uena flprracmrficxoft Bflarorrrrr. Sror upouecc
Aoltren.uo cBoero 3aBepmeHl{f, trocJle rcnarrreprficxofi Sasu cKraFrarocru, KofAa
no o6pasonaBrlrrlMc, pa3JIoMzM [r pa3pErBaM BepxueropcKrre xJropr{Eo-rrarpr,reBo-
KaiIbIueBBIe paccoJIBI (urato.rrax pa[a) cMemuutrrcr co qpe4reropcKr{Mu ce4rr\,rerrra-
r[4oHrrhrMrt BoAzlMr{, noKaIrrr3oBaHHLIM}r B rr@rIaHLD( Toflqar( 6afioca.

flpu Qoptwrponawua )s{MrsecKoro cosraBa cpeperopcroD( paccoJroB poJB pac-
TBopeHm BepuetopcKrD( ranoreuubD( MlrHe,paJroB 6rna wr.rroxHo Mirlra- 06 grou
cBqAereJrbcrByer xapamep Br/Cl xosr[r[4ueHTa rra.u{arpaMMe $mq2)1, rrro raroxe
[poJII,IBaeT CBeT Ha reHBr{C MHHepZIJtrr3OBarrrrbD( XJrOpu,uIO-HaTpr,reBo-KaIrbrIrleBbD(
reorepMulburD( BoA B BepxHeMenoBbD( lr rrareoreuoBbD( ornoxeHl,rJD( Egra(-Ar-
.era6erorrcxoro npona6a.

Bepxnerre.rroBble tr traJreoreEoBble reorepMaJrbubre BoAbr Ennax-Arlxa-
6eArncroro rporn6a. Ha ocnoaansfi r{Mercuprxcfl B HameM paclopflxeuur{ nrA-
poreonor}ItlecKl{r( MaTepIIanoB paccMoTpr{M reHe3r{c xJrop[,qHo-HaTptreBO-KaJrE-
IIITeBED( TepMEuIbHhD( noa EAfI. 3ru no,&r c gJrJrlr3[roHHBrM rrupo,ryrHaMrr.recK]rM
pe)KI{MoM, B}I,qI{Mo, rrMeror uorpe6eunoe ce,ry{Merrrarl?roHuoe trpoficxoxleHr{e.
Ot uopcrux BoA rno6oro rl,rApoxrMuqecKoro rtrrla ouu orJrrrrrzrlorcfl fipllcyrcr-
BI4eM 3HarII.rreJrbHOrO KOJrI{rIeCTBacaclz}r H}r3KrIM CoAepxilil{enr cynrsatoa.

flaneoren-eepxreuenonbre xJlop[mGuarp]reBo-KairhryreBbre reor€,pMarrbrrbre
BoEI 3arilrildalor srxaunl rrr4poprrraMruecxr.fr erax rgymroro apre3rrarrcKoro
daccefua EAfI r xapalcrepr.r3ylorcs ruasxofi Muxep{rrrr{3arlraeft (15-40 rfu) (Kha-
lifa-zade, Ali- Saleh, 2006).

Cpasnrrermrrfr iuraIIII3 EoKa3brBaer, nro grll BorDI tto x[Mr.rqecKoMy cocraBy
6rurxo croflT r oxearuqecroft eoAe. CreneHb ffi uemrraoEfusarum HrrKar( He Moxer
6rrrr cpasreHa co cperuelopcronfl( paccoJraMrr flpmcacmuicrofi sna,utrrbr, fiocroJrb-
Ky olrr HaxoAflrcfl Ha ffi3xoft crytreurr uetarraopQuaaruur reprrwrofi norpe6erurofi
oKeaHI{tI@Koft sorr (Khalifa-zade, Mamedov, 1993).3ro y6e4rremno AoKanbrBa-
erc, BEIcoKHM coAepxaur{eM }roHoB Na* u SOe-2 n MeJroBbD( r[ [aleor€HoBbD( reo-
TepMaIIEHED( BoAux. Cpanmrrercrrut aHa.Jrrr3 [oKa3rrBaer, rrro goqenoBLle repMaJrr-
HBIe BO.UFI IIO XIIMI{tI@KOMy COCTaBy &lMeTHO OtJTIFIZIIOTC' OT BepXHeMeJTOBEDL qTO

oqeHb flcHo troKa3auo n rnaccuQrncargrHHbD( $opupax Klprora

Soqe,osbre BoAEr (unoqaap Mypaarannr,r) rrrW
Narr.oCaro.,

Me.ros're Bo.&r (unoqarp .{xapmr) rrrffi
HcxoIE ug >carrorqecxoft t[opuym Bep)fireMeJroBtD( H sorleHoBbx TepMaJrrHED(

BoI, MOxHO cKa3aTb, rrTo oulr oqelrr cxolmr MexA)f co6ofi I{ M6ryr 6rrrr ruracql-

$rorponarrr Kar( xrroprrtgro-rrarpr,reBo-KallllllTeBrle Bo.&r (Cl-Na-Ca).
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O4naro, Heclvlorps na 6olee .upennzfi Bo3pacr BepxHeMenoBbrx reorep-
MnJrEHbrx BoA, ucxoAfi I,I3 BhrcoKoro coAepxaH:,1rs, B HLrxNa* r Cl-, onrn cla6o ue-
ranaopQnanpoBaHbr kr yts{a 3aMerHoro coAepxaHH, B HHx HCO3-uona, Beporr-
Ho, I{MeIor npl,[Mecb nnQunrtpaqlloHHrrx soA. ]To BecbMa BogMoxHo, [ocKoJrb-
Ky B rrpe,uropbrx Manoro Kanrasa BepxHeMenoBbre orJroxeHr4s Bbrxo.4sr Ha

AHeBHyTO [OBepXHOCTb.

,Ilgrx nosualrux reHe3l{ca BepxHeMenoBbx rr rraJreoreHoBbx reorepMairbrrbD( BoA
EAII narr,ua BbrrucrrerLr 6pou-xnopnrui r,r Apyrlre roa(p(frug{enru (ra6n. 2;puc.2).

Kpoue roro, AJLfl BbuIcHeHH-s cBfl3Lr MaKpoKoMnoHeHToB BepxHeMenoBbD( H
goIIeHoBbD( reorepMilnbHhD( BoA EAII narr,lu cocraBJreHbr Mr.rrpaufioHHhre KprdBble

Alur KaTr.IoHsofi u aHHoHHoft .racrefi eTr{x BoA (puc. 3 u 4).

EeDrueuetopr,te nopt{trlto.xmlirlcEble

TePYilSflble BO!l!

- -- -, - - -- 3oueHosbla LfoFr!-l{o-Earpnem-Kubu:reBbtc
Tep\{a16116re BoEI
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Pnc.3. Mnrpaur,IoHHble KpHBEIe MaKpoKoMnoHeHroB (rarHonon) B BepxHeMeJroBbrx H

3oueHoB6x xJroprrlHo-KzrJrErlr,reBbrx repM:rnbHbrx so.qax EAn.

Kax er,r4ro pr3 pkrc- 3, rcpurrre coAepxanr,rfi Na* fi Ci* c yBeJMqeHlreM Mr,r-

HepEIIrIa3aIIr,tIa reorepMarrbHhD( Bo,q r{Meror rrporr,rBorronoxnbrfi xapaKTep. flpu-
MepHo, B npeAeJrzrx MrrHepzurr{3ar{uu 40-50 r/n xpr,rnrre }rsMerreHu.f, Na+ fi C**
fiepeceKaroTcr. 3To o3HaqaeT, qTo coAepxaure Na+ yrr{eHbrtraeTcr, a coAepxaHlre
Ca2* sauerto Bo3pacraer.

B rauuou cJrfrae HaM KzuKercfl, qro B flocrerrenuoM rrpeBpilt\emur nepBrq-
Hofi ce.ryIMeHTaIIlrHHofi soArr B Bo.uhr xJropkr.uro-KalrBrllreBoro rr{[a pemarcrqpo
poJlb I{fpaJIr{ IlocTce,unreTarll,IoHHBre npoqeccbr, rrpH KoTopbD( 3a cqeT o6MeHHED(
pearc]fift Na+.Ca B [oJIeBhD( Irmara>( aHopr]rr rroJrHocrblo trpeBparurlcs. B anr;Ivff,
rIpI,I 3ToM ocBo6o.ryrBfrrvtilcfl. KzIIIbIII4fi Bxo.U{n B cocraB BepxHeMenoBhD( H gorleHo-

BLD( BOA, OoeCneUm I,IMI,I XJIOpT4IHO-KanbUlreBbIe ce,Iu,IMeHTaIIlIOIIHbIe 80A6I-

.{onycraeu, .rro o6MeHHaJr peaxrlr{rl, BeporrHo, rlpoucxoruIra B cneAylo-
rqeM uops.(Ke:
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Ca (Al2 S i2 Oa)+NaC l+4 S iO2 <-+f 5a (Al S ir Os) + CaCIz
Anoptm an:.;lut

Ta6tuua 2
llsr\,reHeuue cpeAHr{x sHa.reHr.rfi il.rApoxr.rMr{rrecKux xoe(pSr,rqveuToB

B BepxrreMeJroBhrx H gorleHoBhrx reorepManBnrrx soAax EAII

Bcpxuelruoluc uopEEo-xubureBbre

TCPVUbTSIe !06I
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Pnc.4. Mnrpaqlroul{ble KpHBbIe MaKpoKoMnoHeHroB (aunonon) B BepxneMenoBbrx lr
sorreHoBbrx xJropr,rAHo-K,rnbrlaeBbrx repMaJrbHbrx soaax EA[I.

fllouIaAn
u NrNp

Fu.{poxr,rurqecxlre xosOOuuueurrr
Br/Cl soy'cl Na+l?Cl Ca/Cl Ms/Cl

Bepxnprfi uen
Mypa4xax.ru, crr.
64,65,73,93,90 0,0056 0,06 0,63 0,055 0,002

3ap.qo6,
cxe. 1,2,4,7 0,023 0,070 0,56 0,051 0,0014

KapaIxamu, crs. 3 0,0045 0,019 0,29 0,22 0,006
,(xaplu, cxr. 1,4,6,8,10 0,0065 0,014 0,26 0,32 0,008

Cop-Cop, crn. 4 0,0035 0,0r0 0,18 0,65 t2
3oueu

Mypa,uxaHlu,
ctrc..7,8,12,77, 19

0,0041 0,076 0,86 0,028 0,003

llluparucyrtl, cra. I 0,014 0,056 0,?s 0,017 0,006
Coaeurp,
cxs- 3,7, 16

0,0017 0,015 0,78 0,021 0,0028

lar.lainraueutn,
cxs. 14

0,0065 0,021 0,63 0,016 0,0031

BopcyruH, crs. I 0,0055 0,030 0.71 0,019 0,025
OxeaHuqecxar soaa 0,0033 0,14 0,55 0,02 0,07
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Ha uurpaunonnofi Ar,rarpaMMe orpaxeHbr raxxe aHrroHHbre MaKpoKoMlo-
HeHTLT BepxHeMenoBbrx H oorleHoBLrx reorepMarrBHlrx Bo.[ (puc. 4).

Kar sr,rAHo H3 AvarpaMMbr, coAepxaHl,L pIoHoB HCOI- u SO+2- HecKoJrbKo

yMeHbrxarcTcs c yBenutreHl{eM MuHepaJr}i3arrH}r reorepMzrJrbHhx noA. Sroro HeJIb3,

cKzxlarb o rurApoKap6ouarsou HoHe, KpI,rBiuI Koroporo pac[onoxeHa IlapaJlrenbHo
ocn a6cuucc ArrarputMMbl

B qenou, B coAepxaur.Iu xfiopa B TepManbHrrx BoAax c yBenuqeHI,IeM LIx

MlrHepanI,I3arIIaIr cyrqecrBeHHbx ngueneHrafi He npollcxoAr{Jlo, 3a }IcKJIIoqeH}reM

HeKoroporo Bo3pacranr,rq KoruqecrBa xJropa B BepxHeMeJloBbrx BoAiIx. 3lo, ne-

porrHo, cBfl3aHo c o6MeHHbnr [poqeccoM Mex.uy rBepAhMr,I pt)Kt AKttv,H Qasaura
TepMoBoAoHocHbrx KoM[JreKcoB, B pe3ynbrare KoToporo Bo3pacTaer KoJII{tIecTBo

caClz B noA3eMHbD( BO,qiX. Ha 4uarpauMe Aecynboarnsauur, BI{ALIMo, BHatlane

cBfl3ara c BbrlaAeHr{eM rr,rlca unv auru4prara. A B fiocneAyrorqeM B pe3Ko-Boc-

crauoB[Teruuofi cpeAe cynrQar-roH BbrBoAr4Tcs.kt3 noAseN,rHofi BoAbr flyreM Boc-
craHoBJreH un u o6pasoBaHilfl cepoBoAopo.{a.

Ha 4rnarparrarrre (pnc. 2), nocrpoeunofi Ha ocHoBaHr.rlr BbrrrrrcJreuus. BrlCl
roe([ifiluueHra, upexAe Bcero cneAyer 3€Mernrb, rrro KpI,rBLre otler{b cxo,IIHbI c

raronofi oKeaHuqecKofi soArr. OAnaxo no Mepe yBenuqeHuq Mrzrrepanll3auvll
BepxHeMenoBbrx reorepMzlnbHbD( noa Br/Cl ros$(pnqueHT B HI{x Bo3pacraer, I{
KpHBrur yAaJrrercfl or ocu opAI{Har.ryIarpaMMbl. Kpoue roro, Ha AllarpaMMe f,cHo

BlrAHo cxoAcrBo Kpr,rBbD( Br/Cl rosQQnqueHTa BepxHeMeJroBbD( TepMaJIbHbD( BoA

u. cpeAHeropcxr{x paccolor flplrxacuuftcxofi B[aAlIHbI. Moxno cKa3arb, 3Harle-

nug Br/Cl xosQSnuueHToB B BoAax pa3nrrrrHbrx apre3uaHcKrrx 6accefiuoB o.Iu{rla-

KOBbI, OHU pa3JMTIaIOTCS JII{IrIb rIO BeJrUqHHe MI,IHepanLr3ArIfin.

Bce gru AaHHbre cBruereJrbcrByror o roM, lrro IrpI,r HuucoruleH]r]I 6porraa n
grr,rx [oA3eMHLD( BoAax He rrpot,rcxoA]IT I,BMesenuE B ero KoJIIlttIecrBe, Br/Cl ro-
e$QErIueHT orpiDKaer nepnuunrrft cocraB uopcrcofi BoAbr ryr!fl{Anhrx sou. B o6o-
r4x cnfriurx cpeAHeropcKr{e paccolrsl fIB r,r BepxueMeJroBbre H sorIeHoBLIe rep-
MaJrbHrre noarr EAfI r{Meror ceAr,rMeuTarllroHHoe flpoucxoxgeuure) lrro flo,urBep-
x,{aeTcfl cTerreHbro rnrerauop(pu3arlwr }r ru,(poxuMurrecKrlMr,r TvfiIat$rn BepxHeMe-

JroBbrx H soueHoBED( TepManbHLx BoA, a raKxe 3HaqeHHsMn CalCl roeQQuqzen-
Ta, Koropbre B BepxHeMeJroBbD( TepMiLnbHbD( BoAax 6nurrur K eAr,rHrrrle, a B golle-

HoBbD( BoAix 3Haqr,rreJrLHo Meub[re. OrcrcAa Moxuo yBepeuHo o[peAeJII,ITb ruIA-

poxfiMuqecrufi ruu ]r crefieHb ueraruopipu3arl]lr rroA3eMHbx ce.u[MeHTaII]IoH-
HED( BOA AByX pa3HOBO3paCTHbrx TepMOBOAOHOCHBTX KOMUJTeKCOB.

Hecuorpa na 4penuufi Bo3pacr cperureropcKnx pacconos IIB r,r BepxHeMeno-

BhD( reorepMilnbHbD( soa EAII r4 noKirJrlBarluro lrx Ha HHxHeM grore apre3l,IaH-

cxux 6accefiuon, a raxxe Ha ro, rrro BoAorrocuble KoMIrJIeKcbI yxe IacflhrraJlr,I rury-

6oxre uocr.quareHerrlrqecKr4e r,rsMeHenr{fl (crag2ru Me3o- r{ arroKarareneaa), onu
cna6o rraerarraop(pu3oBzurbr, vro o6ycroBJreHo rr,rApoxrrMurrecKr.nru rl,rrraMr,I ocaAoq-
nrx 6accefinou, rn.4poru{HaMr.rqecK[Mr,r ycnoB]rrlMr.r 3zlJrerau]rs BoAouocHhrx roJrIrI,

Mr,rHepafioro-nurporpaQ]rqecKr,rM cocraBoM rrep.uoft Saarr rn4poreoJroniqecKrrx
cucreM (rap6onamr, ByJrxarrlrrbr 1r ByJmaHoreHno-ocaAorrHbre fiopol6r).
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3arc;rroqenne

XnopIa4ro-uarpl,IeBo-KaJlbl[.reBhle, xJropr{Ero-KaJrbru,reBbre r{ pexe xJropr{4{o-
MATHI{CBEIE CE.III{MEHT'IIEOHHBIC, BbICOKOMI,IHEPAM,BOBAHH6IE IIO.II3EMHbIC BOIEI I,I
paccoJlbl HMeIor m4poKoe pacilpoqpaueur,re B crparrrcQepe H 3itulrMilror nnrsrufi
rHIporuIHaMr,I'recKilfi gTax IgynHbD( apre3lriucrorx 6acceftHos.Ororaro rpu orpe-
AeneHlrr'I I'D( reHe3I,Ic4 rryreft Sopunponarnax lrx xrrMr{qecroro cocftlna r{ Mr,rHepium-
3Et{/J/., uanpaalerulrZ mr r"remrvroffilzrlapl cryruruAporeonoroB r.r rt44poreoxr{Mr{KoB
HeT e.4IIIO[O MIIeHT{,.

flocxolrry cylqecrBylor pa3Jlmuhre trcrorrHuKr,r Qopnruponan[s xgM1aqe-
cKoro cocraBa ce[m,reHTallrroHHbx Bol,, N[[,I{X O[peAeneH]r, B KaxAOM KOHIqper-
HoM cJrfrae HapgAy c lrfreHxena o6rqo< rr,rApor-eonorrfqecKr.D( yctonufi ([oprvrx_
poBullruJl neo6xoronao [pI{MeHeHr{e Ir{Aporeoxr,IMr{qecroD( Mero.(oB r,IccneAoBitgr,Ls
c [crroJrb3oBarrxeM n{ApoxxM}rrrecKax rcoeQ$ngeuroB r,r rrocrpoeurur nrAporeo-
xl'tMrrqecKlfx ,ryraxpaMM. B gton KolrreKcre rrprrMerrexr,re Br/Cl, Calcl u MglCl
xosQr[rrpreHToB Arf, fi3yqeHll r€He3r.rca cpe4reropcKr{x paccoJron fIB ri Bepxge-
MeJIOBBD( reorepMilIbHbD( BoA EAII Aarro o6s4AexsrBaro[ryre pe3yJnTarbr. Vz ttwx
Br/Cl rosQQu4aeut 6laro4apr cnerpr(pu.recrofi ru4lroreoxlrMr.rr4 Br s oreaHrqe-
crofi no4e [r B IroA3eMHbD( ce,urrderlTaJryIouHhnr Bo.utx xaparoep]r3yerct regerr{qe-
cxofi ruSopMaTrrBHocrbro.

Ilpe4naraerrn Alrt IIo3HaIIut [poqeccoB o6patonanur u SoprranpoBagr{rr xJro-
plIl[Io-KaIIEIUeBED( CeM\,IeETUlIryrOHH6D( BOA qpoBeAer{ue JrrrroJroro-rr.rAporeoKr-
METIeCKID( I{ccJIeIoBaHr{ii B cJreAyloqeft nocneAosareJrbHocrr{: a) onpelenegne rrfia
JlrlTorenerla u fl4rpoxr,IMrsecKoro mua 6accefuia ce4rl,reHTarufi Tex ocaAotrgbD(
mJIq, B KOTOpbD( JIOKaIIII3OB{IHbI XJIOpIIEO-K:Urbr[,reBBIe ce4IMeIrtUUOIrHEIe BOIFI;
6) o6paruu BHIIMIIHI{e Ira HilII{tMe B pa3psrx oc4Aorruoro qexJra apr6}rzurcKoro
dacceflrua coJreHocHbx roJq (sranopzroa); n) nponecrr,r EccJreroBaur[rr B cr{creMe -
xJIOp4lEO-KaIrbrEeBa, ce4rr\{enraruorrH:rfl BoAa - HzO flopoBafl - tropoAa Bil{e-
ryaroqaJl; r) usyreiu,re qpoAylcroB I{Itrr peyJlbraroB gJrrrrr3uoHHoro Kaft[eHe3a B
cJrflae I;.aJIwIEs. B pa3peax aprs3lnurcKoro 6acceftrra MouEhD( rJrrrur{crbD( ToJq; A)
uctroJrE3oBalrue Br/Cl r{ Apyrm( rrupoxril,ffrsecrurx roaQQr.uUlerrron rl [ocrpoeHrre
I'I'IAporeo)a{MIrIecKffi.uaarpal\ft{ Arrfl [o3HaHIL reue3rrca r,t Mexau]r3Ma Qopnorpona-
Hr{, xJropll.Ero-KaJrbrryreBEx ce4rr\{errfa4,roHllhD( BOA.

B peaynrtare qpoBe.uenrlrl uoAo6nsx uccne4onanr,ni MBr trpfirrrru K cJre-

A/IoqeMy 3aro[oqeHlilo: cpemlelopcKr{e pacconbr llpuracrmficrofi snaruilrBr r,r

BepxHeMenoBble I,I IlaJreoreHoBhre xJropr{Eo-EarplleBo-KEurbrryreBbre TepMaJrbrrbre
BoIEr, HecMorp, laapa3rlrrutfr lrqporeoJromlrecKlrx yclonlui lrx 3arreragrlr, M]IHg-
partrr3:ilPflr I{ MeraMopQfisa4m ID( rrepBlttlnoro xrrMrrrecKoro cocraB4 ,BJUIIorc,
TImFIHETMI{ cem\,IeHTaLU{oEHEIMLI xJlop[.qEo-Harp]reBo-KirJlbq,reBbrMlr IIoI.3eM-
IrEIMlr Bo.qaMI{. Ororaxo Qopwrponauve w. xuMr.tqecKoro cocraBa r{ MrrrrepaJM3a-
qE[ IIpoI{cxo,4,IJI}I pa3HBIMn tryrfiMlt. IIpn QopurpoBanrrr,r xr,rMr.rlrecKoro cocraBa }r
MIIHepaJM3ar@,I Cpe4relopcKr{x xllop[.uro-KaJrBrl[eBbD( Ce&rMeHTau.rorrHbD( pac-
@JIOB flacrBoBala MarorlHtul palra BeprcreropcKro( Jraryrr. ?ro maelo MesTo rrocJre
rcnvrepruicxofi r uocle4/IoryD( Qae amrnutcxoro rercrorerre3a. flo o6paaonan-
IIIr{MC' pa3pbrBaM, pzI3rIoMaM, rro 3oHzM Cu.trftts. ra pas.qpo6lemr4s. cpe4reropcxrre
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ceIlrMeHTaruoHHbre BoAEr cMeruuBa[tucb c BepxHeropcKofi MaToqIIofi panofi, H

BcJreAcrBlre oTr,rx rpoqeccoB (fopuuporamacb cpeAHeIopcKI,Ie xJIopI4AHo-KiIJrb-

uveBbre pacconbr flpuracnnficrofi sna,qfiHH.
@opuuponaH[re xrrMuqecKoro cocraBa u Mlruepilrn3an4ils, BepxHeMenoBhrx n

golleHoBhrx repMaurbHrrx Bo.q ocyuecrBlr{Jrr{cs 3a cqer rrouHo-coneBoro o6r"rena

Mex.qy rBepAbrMH u x[AKprMu $asaux repMoBo,qoHocHbD( KoM[JIeKcon. Irgpo-
reox[MuqecKr{e uccJre.(oBaHvfl He no.ryrBepAkrtrfl 1vllacrus BepxHeropcxofi xap6o-
HarHo-cyJrb$auroft ToJrr[r{ npra QoprraupoBaur,rn xuMuqecKoro cocraBa BepxneMe-
JroBbD( reorepManbHbrx ceAnMelrraqil oHHbrx BoA EA[.
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CPABHIITEJIbHAf, KPI,ICTAJIJIOXIIMI4fl CI,IJITIKAT OB
C KPYIIHbIMU KATIIOHAMII

M.ll.rluparor, K.I.ParrrMoB, A.O.IIInprrHoBa
Earcurctcuil zocydapcmoeuattil yaueepcumem,

As 1148, 6arg, ya.3.Xattunoea, 23

rlnparoe M.U' Paruuon K.I., IIIupIrEoBa A.O. CpannrTenbHafl KpHcraJUroxHMHf,
cHJIUKaToB c Kpy[HHMn KaruoHaM[. I4oyIerne Mxxpocrpyrcrypbr MHHepurJroB [o3Bonrer [po-
cJIe.lII{TL B3aI{MocBf,3L Mex.uy rx cocraBoM, crpoeHlreM u Qusnro-xluvrr,rqecrr.Iun ycnoBr.{rMg
Qoprrrrpoaauur I,I Bblf,Brrrb cKpLITbIe 3axoHoMepnocru B npupore. B crarue Ha ocHoBe BLrAeJreH-
srx ABYX rHIOB pO.lIoHarIaJIbHbIx MTIHaJTOB rrpocnexlrBaerc, crpyKrypHo-feHerr{qecKan cBr3b
Mex/D/ crpylcrypaMH CI{JII{XaTOB C KpyrrHbrMH KarHoHaMH H yKa3brBaercf, Ha Bo3MOXHOCTb npo-
rHo3I{poBaHH, crpylcyp cJIoxHbIx Na, K, Ca(TR) crurnKaroB. O6ouronarru crpyrcryphr MoHrepe-
!}KualIwra" qapolrra u MayHTeIrHI,rra Ha ocHoBe [pr{HunfloB cpaBHHTenEHofi rpncraruroxHMr{r{.

Chiragov M.I., Ragimov trCG., Shirinova A.F. Comparative crystallochemistry of
silicates with large cations. Studying the minerals microstnrcture make it possible to mce an
interelation between composition, structure and physico-chemical conditions of minerogenesis
and to reveal the latent relationships in the nature. The stnrctural-genetic connection betwe;n sili-
cates, stuctures and large cations is traced on the basis ofthe rwo distinguished types ofparent
minals and it is painted out to the possibility of prediction the structures of the complix Na, k, Cc
(TR) silicates. The structures of monteredjianite, tscharoite and mounteinite are well-founded by
comparative crystallochemistry principles.

Qiraqoy M.i., Rehimov K.Q., $irinova A.F. Li kationlu silikaflann mflqayisali kdstal-
IoEiTy-Tr.. Yer qabrBrmn esas tedqiqat obyekti olan minerallann 6yranilmasi tertiib - qurulug
- fiziki-kimyevi qerait arasmda elaqe yaratmaq, tebiatin gizli qanunauy[unluqlanm aikarla-
maEa imkan verir. Meqalade iri kationlu silikatlann qurulugunda mtqiyisali 

-kristallokimya

flsulu ila agkarlanmrg il]in qurulug minallanndan mineral amela galmanin qurulug-genetik
interpretasiyast ve Na, K Ca(TR) silikatlan - monteredjianit, garoit ," m"uoteiniiir- qrr.o-
luglannm proqnozlagdrnlmasr haqqrnda genig materi allar }zaksiui tapr.

O.uury rrs oclroBrrbD( o6terros uccneAoBarrlrfl ,BJurrorct MrrHepiIIIhr, H3yqe-
HlIe MI'IKpOCTpyICrypbI KoTopED( rro3BoJrreT ycTilrroBr{rb cBr3b MexAy r{x cocTaBoM,
crpoeElreM, ycJroBruIMI,I o6pasoaawu Ir BErf,BIarb cKpbITLre 3aKoHoMepHocru Mr,rHe-
pafloo6patoB:lul,r,ff. I{exnae unQopMarg{r o crpoeHr{r{ MrrHeparroB rtofiyqega [pu-
MeHeIrr{eM.uQpaKg{oHHED( MeroAoB. Crpyrryprr ocrroBHBD( ropo,qoo6pil3yrorErx
MEEeparIoB - cl{,rtrrramB rr aiIroMocHJIr{KaroB Aerzurbrro tr3frerrbr pemrenorpa$fi-
qecKl{Mr,r Mero,u0Mrr. B pesyrmrare 3Tr.rx t4ccJleAoBarild B Crpoeur.il{ Mr{HepanoB
BEIAeneIrbr.@e rnaBhl: <Eperroncrcu)) - IIepBilr z ((EeroBcKaD) - BTopaf, DIaBa
KplrcTzurnoxlrMrul cI{,JrIrKaToB. O6rcrrou uccneAoBaHl{, trepBofi ilrztBbr 6rnu reu-
IrorpeTHhre MI{Hep{urhI, rtpemryqecrBelfiro c MeJTKHMTI BHeTeTpagApmecKI{Mrr Ka-
TEoHilMr{ (r<lA), TzrKrre rar Mg+2, Fe*2, Al*3 rr r.A. B crpyrrype 3Trrx MrrgepurJroB
tlHl{ofibl o6pasyror rrllofirefiEylo )Ear(oBKy, rle B Terpag.rtpfirrecKrD( rrycror2;r( pac-
floJltualoTct aToMBI IlpeMrIE I, a B OrCTagAprFreCKID( IIyCTOTA( - MeTilUIIItIeCKHe Ka-
TIroIrBr. OcHosBr I maarr $prIcralrltoxrrwru.4 cnIIIrKaroB cBr3arrbr c cor,BMepr.rMocrblo
pe6pa Si rcryaeapaQ.6-2.84) c pe6pou Mg, Al, Fe orrae4pa (2.7-2.9A). ocnosbr
II raanrt cBs3uu{bl c Kpyrrrrbtrvrfl KaruoHaMu pawrycar>lA. }ro rnasurilu o6pasorra
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KarHoHEr Na*, Ca*2, TR*3 ra r.g. filuuape6pa oKraoApa orux Karr{ouon (3.6-3.8 A)
coorBercrByer Bhrcore Auoprolpyrurr (-4 A1 lBelor, lg7 6).

MeroAou cpaBHurensuofi xpucraJrnoxuMrau, pazpa6orar{HrrM n ycneruHo
pa3BHBaeMsrirr n pa6ore (r{uparoe, 2002), B crpyr(Type cHnHKaroB c KpynHbrMH
KarHoHzrMH Bbr.(efirrorcf, po.qoHaqaJrbHbre crpyKTypHhre MEHaJrbr AByx rHnoB:
cTpyKTypHbIe MIHIIJIII Ang OpTo- H .(]IOpToc]1JI]IKaToB u AIIr. cIIJILIKaToB c 6olee
KoHAeHcI{poBaHHLIMI{ paAI,IKaJIaMu. iltts opro- r, A}roprocuJrr{KaroB xapar(TepeH
MHHEur, O6paaonalruufi nolue4poM KpynHoro KarHoHa, roroprrfi cBr3at c HrrM

PC6POU SiOA TETPZDIPA. AIg CI,IJIHKATOB C 6OICC KOHAEIICIPOBAHHBIMI,I PAAI,IKA-
naMll xaparTepeH MIIHEUT, cocraBJleHHstit uz oKTagrpa KpynHoro Karr{oHa, Koro-
prrfi cnxaau c Bepmr.rHarvrr.r TeTpiLsApoB Tpr,roprolpyflnbr.

B lannofi pa6ore, c yr{eroM oco6enuocreft po,qouaqzurrHrrx MHHaJroB,
cTpyKTypbl cHJIHKaToB c KpynHblMkr KarHoH€lMyr vt Hx HecHJraKaTHbre aHzrJrorH
aHairr43Hpyrorcff B AByx aclerrax. c o,uuoft cropoHhr, npocnexr4B€uorc, crpyK-
TypHo-reHerr.rqecKre cBf,3lr MexAy crpyKTyparrlu. c Aplrofi - )rKa3T-rRaerc, Bo3-
MOXHOCTb npr.rMeHeHH' 3Tr{X 3aKOHOMepnOCreft An' pacruH(ppoexu Kp}rcrann[-
qecKl.{x cTpyKTyp HeKoTopblx cJIoxHLD( cr{nlrKaToB c KpyrrHhrMH KaTHoHaMr.r.

a)

t) 2l

Puc. 1. Kpnc'ramloxuM[lrecKas MoAenL o6paaoeauu, crpyKTyp - rrHpKoHa,
aHrH,qpHTa r,r rpaHaToB.

t)

Po,qoHa.ranrmrfi Mr,rHaJr nepBoro rr.rfia xapaKTepen Anfl crpyKTyp c]rnuKa-
ron, SocQaroa u cym0aron c MeraJrJrr.rqecKr.rMlr KaruoHzlMu Ca2*, TR'*, Zro* ... Kar
BI{AHo ll: ptlc.1a, BocbMHBepltr}IHHI{KI{ KpyrrHbrx KarIroHoB H cBf,3aHHhre pe6parrlr
I TO4 I rerpal.ppbl co3Aalor MI{HaIIrI c cocraBoM /ATO4i. B pesynbrare rroJrr,r-
Meplr3arruE Mr{HaJroB o6paryercx cMerrraHHuur KoJroHKa (pnc.16) c [epHo.[oM
rdAeHrlrqHocrr.r 6. 6A.

crpyrryprr agruApr-rra caSo+, rr.rrca caSo+.2Hzo, noryeoAHoro rr{rrca
caSo+'0.5H2o, qrpxona ZrSiO4, MoHErlr{ra CePOa cocraBJreHbr }I3 yKa3aHHbD(
SKBr'IBaJIeHTHbx KoJlonor (pnc.Ia), r4e qerKo BbrAen-f,ercfl rerepoBaneHTHoe H3o-
lropQnoe 3aMerqeHrre rrr[a: Ca2*+S6*<+Ce3*+P5*<+Zra*+S7a*. B crpyrrypax rpa-
HaroB c o6rueft ([opuynoft R1*Rl*(SrO4)3 nprrcyrcrBrre,qorrorrHr.rrerbHhD( Ka-

K

I

I

t
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Tr.roHoB npeflrrcrByer KoH.[eHcar\w KoJroHoK (puc.lr). KoloHru cBr3brBillorc.,r
lI3oJMpoBaHHbrMpr oKra3.upurMr,I .(onoJrHr,ITeJIbHhrx Karr,roHoB n o6paeyor rerepo-
reHHLre cJrou. Kpecroo6pa3nas, KoHAeHcarlrds cJroeB Soplanpyer crpyKrypy rr,rfia
Fp€rHaroB, c coxpaHeuueM napaMerpoB xy6uuecroft sqeirxu I{ cuMMerpuu. flo-
Ao6nrrfr aHaurr,r3 crpyKTyp rpiuraroB no3BoJrrer rrpeAcrzrBuTb cocraB c o6utefi

Qopuyrofi: al* I A* SiO4l 3. Ecnu yqecrb 3aMerrlenr.re runa Si4+ -> Al3* ,Fn3* ,

KOTOpOe cOflpOBOx(IaeTCff 3aMerrIeHVeM B OKTa3ApHqeCK[X IIO3rrU['rx TpeXBa-

JIeHTHoro KarI.IoHa Ha irerbrpexaareHrHsrfi, To cocraB MoxHo npeAcraBr,ITb B BI{Ae

Bi* I 4L(Tysh-yotz)1, rAe A = caz*,TR3*,cd2* ; B = Al3*,Fe3*, crt* ;

T = Si4* , Fr3* , Al3* .

B .qpyroil{ Bapr{aHTe (puc.la) r{3 yKa3aHHhrx poAoHarraJrbHbrx rr,ruxanon (fop-
Mupyercfl rereporeHHas rlefloqKa, rroJrrrMepugarlnfl roropofi co3Aaer cMeruaHHyro

cerry. IrIs eKBr.rnareHTHbx ceroK o6paayerca cMertraHHbrfi xaprac, T.e. crpyKTypa
rnna Na2TR(SiO)(OH) (a:9.72, n:7 .57 , c=6.81 L; z:4, np.rp.Pnma), nycroru
Koroporo 3a[oJrHsroT aroMbr Harpus. Crpyrrypnas oco6eHHocrb ulenorrHoro
TR--oprocNJrr{Kara xapaKTepHa p^ns Oonuuoro Knacca coeAr,rueHr.Ifi c oOunrvr co-
craBoM Na2A(SiOa)@H), rA€ A=La,Nd,Sm,Eu,Er,In,Sc,Zr,Hf ,U pt r.I\
(tluparon u tp.1974).

r=ilJ

tl

3l

@@
Pruc.2. Crpyrrypa NaNdSiOq, KoHAeHcauH, noJrH3ApoB Nd(Ca) c (SiO+) -

rerpiuApaM r.r (a), rco nqeHcarln, 3KBr{BaJreHTnrx xolonox (a).

OpuranamHilfl IipllcrirJrrroxuMr{qecKas attutorus. ycriuroBJreHa B crpyrffyprx
NaNdSiOo@a- Nd) (a:20.896 (6.96x3), s=9.306, c:5.494; z=12, np.rp.Pna}) u
Ca(Ca,Sr)SiOa x=20.87(6.96x3),s4.406, c=5.90A;rl2,np.rp.Pna21). CrpyKryprr
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o6orx c[JIr{KaroB Soprnrnpyrorcfl r.r3 po,4oHaqa[bHbD( MHHairoB fiepBoro uma Kar
Br{Jrro us puc.2, Borcpyr {pyffroro Karr,roHa Kucnopo.&r o6pasyror o.u{oruafloqHyro

TplrroHiucuyro rprrcMy, Koropa.fi, cBr3brBascb c pe6pauu (SiO4) Erpaegpou, o6pasy-

er MrrHzrr c cocraBoM /Nd(Ca)SiOal. kts eroumfierrrrrbD( MlrHaJroB Sopnnrpyercr

rereporeHHas KoJroHKa. B xonome BbrAeJurerc, rrceBAorrepu or, a = 3 a' = 6,94 A. 3K-

BHBaJrerrrHBre KoJroHKr,r noBTop.,rrorc, nltrrorofi ocuo 2r xa 0 u Y, ocu c (ytuc.2).llpu
groM BeprrruHa noJrr43Ap4 He cBtr3auualr c rsrpa3rpoM, o6o6qaetcs c BeprmHofi ter-
peApa coce.urefi KoJroHKH. B peaynrrare Soprvrupyercs cndeuarilrbrft KapKac c cocra-
rlola Nd(Ca)nS\2O48 u:ru l2(Nd(Ca)SiOq). Yrpoeuae rapiusrpa a cBn3uIHo c

pac[peAeneHr,reM Harpr.rfl wm (Ca,Sr) a fiycrora( KapKaca. B crpyrcrypar< ua6rnoAa-

ercf;rerepoBarrerrrrroe3aMerrleHrre runa (Ca,Sr)z* Ca2* e Na*TR3* .

B npoqecce {opuupoBaHtrs, crpyKTyp cr{JruKaroB c 6oree KoHAeHcHpoBarI-

rrbruH Si-O paauKaJriuu cyrtrecrBeHrryro ponb rrrparor Mr{HaJrhr BToporo r}rrra
(pnc.3A 1,2,3,4), rAe rpktoprolpyrrnbr cBr3arrbr c orffaeApoM KpyrHoro Karr{oHa.

flpu norurraepr,rrarlr.ru yKa3aHHbD( MuHurJroB Tpr.roprorp)mila npeBpar[aercfi B BoJr-

JracroHuToByro ue[oqxy, T.e. o6paayercr crpyKTypHafl eAr4Hr,rrIA rAe flepuo.q
H,uenrrqHocrr,r qeroqKr,r coxpanrercs. -7.2 A @uc.4B) . Vlz yxazauubD( crpyKryp-
Hbrx e.[]rrrHII, MorHB I rrEna xapaKTepeH ToJrbKo Ant Kanbuufi-craanxatoB, TorAa
KaK ocrulrrBnbre Morr{Bbr xaparTepHbr KaK An-s Kanbrlr,rfi-, rar u TR-cvtrrlrraros. B
yxa3aHrrrrx Morr,rBax e E noroxeHurx pac[onarzuorc, aroMEI Hatp)r4g, vro o6y-

cJroBJreHo rerepoBaneHTHbrrvr 3aMerrleHHew 2Ca2* <+ Na*TR3* .

5

,{

B
r a

+'
J

Prc.3. A. PoAoaaqzurbHble crpylcrypHble MHHzIJIsI (1,2,3,4), ycraHoBneHHLIe B crpylcry-
ptx crdnuKaroB c KpynHbrMH Karr{oHauu; B. KogAencaru poAoHarlanrHblx MLtHaJIoB, xa-

paKrepHHe: l' - Ms crpylcryp K:HoSi:Os; 2' - t<pucruulJloxl;IMur{ecxfi sogMoxHHfi

crpyKTypHbrfi srenaeHr; 31 - Ns crpylcryp MaKAoHaJIbAura;4' - Nre, crpylcryp KcoHor-

nlarara TR- cn-nuxaron.
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I4s crpyxrypHrrx eAHHr.rq runa 1'(puc.3B) Soprunapyerc, crpyKrypa Borrna-
croHr.rra (puc.4 a,6). 3xnnniureHTubre Morr{Bbr, o6o6qa-scr ceo6oAHHrvru Beprrru-
HUIMI{ TerpilgApoB H oKTttgApoB, co3,(aror cMe[IaHubrfi cnoil [apannenbHo nJroc-
KocrI,I (100), xoropuft ueMeHTlnpyercfl AorroJrHureJrbHLrMr{ aroMaMr,r KaJrbrrr{s.
I-IoAo6nrre crpyxTypHbre run6r He xapaxTepubr AJrfl clrnr,rKaroB c rpex3aprAubrM
KpyrrHbrM KarlronoM. Crpyxrypa 6ycrarr,rura cQoprrruponaHa r,r3 e,qaHr,rubr rurra 3'
(puc.5), r4e s E [onoxeuraJlx pacnonararorcfl aroMbr KtrJrbrrr,rfl, a B oKTagAp€x
cTpyKTypHoro MrIH€uIa cTaTrcTlrrrecKr.r pac[peAenffroTc, aToMbr KirJrbu]r, H Map-
raHua. B crpyxrype 6ycraur,rra crpyrTypHEre e.{Hurarlbr ronuMep}r3yrorcs co
cMeIIIeHr.reM Yze, n pe3ynbTaTe o6pasyrorcs cTpyKTypnrre 6noru, EapaJrJreJrbHo

[nocKocrH ac" Mex4y crpyrTypHrnrr 6noxauil pac[onararorc, aroMrr KanbrIH,
Tperbero rr{[a. C yrerou purHoro xapaKTepa Kpy[Horo Karr.rona Kpr{cr€rnnoxu-

Mr,rqecKlro sopuyly 6ycranaura MoxHo Harucarb xax: Mr'/M2" /M'(S\Os)2/l ,

rge M - KaruoHbr, pacrroJroxeuubre B crpyKTypuoft e4nuwrc;M" - Karr.roHEr,

pacnonoxeHHble g E noroxeHktax; M"' - Karr,IoHEr, pacrronoxeHHbre MexAy
crpyKTypHrnta 6rorauu.

ar

Et.

iln.$- '1.
@ E\
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Pnc. 4. Crpyrrypa BorracroHura: a) KoHAeHcauHs BoJrJracroHHroBsx rleflor{eK oKTzr3A-

puuecroil rolouxofi; A c.pyrcrypHbre nepexoAbr BoJrJracroHHT - napaBoJrnacroHaT -
IrelrrpHpoBaHHHfi sorracroHuT
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C yretoivt yKa3aHnhx oco6enuocrefi u pacnpe4eJreHr,l, Kar]roHoB B pasJrr{rr-

Hbrx noJroxeHr,rf,x MoxHo npeAcraBrrrb xlrMriqecxrafi cocrar TR-Qopurr 6ycta-

MHra: Ca, / Naf TR2(ShO)z/ ({nparon 14 rp.,2005).
Opnrnnamxoe noAo6ue na6nroAaerc.s B crpyrcrypix KcoHorJlrara (a:16.50,

t:7 .33, c:7.03A, B:900, z:2, np.rp.P}la), caxr{Hr{ra (r7 .5, n:15.62, c:7.35A,
z:2, np.rp.Pmm2) u cuwrerurrecKoro Na,Nd - cvurytnara (a=29.68, t:7.35,
c:7 .364, z:4, np.rp.Pmm2).

Crpyxryprr euax Sar tfopr,rupyrorc.E rr3 crpyKrypnbrx eArrHr.rrl Trlra 4

(puc.3B). B xconour.rre crpyKTypHLIe eAHHEIIrT o6pa:yror crpylcrypHrre 6noxu.
KoopauHauraro aroMa KaJrbrlr.Lfl, pacflonoxeHrroro n E no.noxeHr{rx, AolroJrH.,rror

Ao 6-rn ABe (OfD rpyflnbr. Eroxra ueMeHTr{pyorcs aroMoM KirJr6rlr{s, Borpyr Ko-

Toporo aroMbr Klrcnopo.{a u (OH) rpynnbr co3Azrror rpr4rorraJrbrryro rrpu3My
(prc.6). C yrerou yra3auHoro KprrcrElnnoxuMr{rrecKyro Qopuyny KcoHorJrHTa H

ero TR-Qoprr,ry MoxHo rrpeAcraBrrrb B Blr.ue: Caa lCaE (OH)zCaSi6O17 Lr

Na2Ca2 / NaE (Hzoz)TRsi6on I

6 c

6

a a

a

Puc. 5. Crpyrrypa 6ycraunra

Kax nu4no uz pnc.6, crpyrTypa caxr{Hr{Ta cocro}rr rr3 AB)Dq a crpyrTypa
Na,Nd - cxJrr{Kara r,rs qerrrpex KcoHorJrHToBbD( 6noxos. B crpyrrype Kcouor-
nrara 6roxra r.BonxpoBrurubre, TorAa KaK B crpyKTypax yxa3aHHbrx TR-c[mrraros
- KoHAeucr{poBzurrrbre. YrasaHHoe no,uo6ue Haxo.u{T cBoe orpCIr(eur,re B napa-

Merpzrx crpyxTypuoro 6noxa, rAe bk : a" : aNa,Nd =7,40 A;

bk = A, = ANa,Nd =7r40 A.
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p*. O. a) crpyKTypa KcoHornHra; 6) crpyrrypa cDKHHHTa;

n) crpyrcrypa Na3NdSi6O y - 2H2O

feteponaleHTHhrM 3aMerqeHrreM 2Ca2+ <+ NaTR3+, BbrrrleJraqr,rBaHr.reM aro-
MOB KaJrbrIHr, pac[onoxeHHbx B Tpr.rroHaJrbHED( [pr.r3Mtx, H o6o6uenueu
cTpyKTypHhrx 6noKoB cTpyKrypa KcoHoTJrr,rra npeBparqaeTcfl. B cTpyKTypy cirlKH-
Hura 14 Na,Nd -cprJrr.rxara (puc.6). llolo6nas KoHAeHcarI[s Ha6rroAaerc, npu
o6pasonzurnil Si -O cetrul caxlaHl{ToBoro rlrla, rAe ^Si-O cerxa cocroprr lr3
AByx KcoHoTJII{ToBbrx leur. Crpyxrypa Na,Nd -cutnxaTa cocToHT u3 rreTbrpex

KCOHOTnr.rrOBbrX U AByX COKlrHr.rrOBbrx 6roxos. IIpu o6pasoBaHr{r4 Na,Nd -
crtlrvKara gKBldBarleHilrrre 6noxu ca)KlrHHTa KoHAeHcHpyrorc.[ co cMerrleHueu Yz

b, wy crpyxrype o6pasyercr rceBAoflepr.roA, r.e. b Na,Nd =2b caxtrmilTa.
XuMlrsr,r o6pasoranus crpyrTyphr ciDKrrHHTa u Na,Nd - cuttuxara r.r3 Kco-

HorJrr,rroBoro 6loxa MoxHo [pe.qcraBr.rrb B Br,r.qe:

Caxr.rnu'r: 2lCeS\6O1{OH)q / -+ / Ce2SiDO3s /+ 4O2-
Cocran 6loxa Cocras cMerrr.Kapxaca

Na,Nd -cr{Jrr,rKar:

2l NdSi6Otr(OH)o I + NdrSit2O26(OH)4 + 4O2- -+ / NdoSiroO*/
cocrilB 6noxa cocraB 4noftn.6lora cocraB cMertr.KapKaca

C yuerou ponu aroMoB Harpufi Kpr,rcranonox[Mr{qecKyro Qoprrryny ciDr(r.r-
HVTTA V NA,Nd - CI,IJII.IKATA MO)KHO IPEACTABI,ITB B BI4AE: EJIA CAX(I,IHHTA _

Na2 I Uaf lU rO) q Cez6i6Ot4(OH) 2 I
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psls Na,Nd Qas - Nar l Naf (H2O)BNd4(Si6O$ )/ .

B^rrelenuble poAoraqaJrbHhle MrIHaJIhr H BburBJrer{Hbre 3axorroMepHocrg B
o[I{caHHbD( CTpyKTypax Aaror Bo3MOXHOCTb Ha ocHoBe MeroAa cpaauurelbtrofi
KpI{CTarrnoxrrMHH IlpeAoKa3arb Herr3BecrHhre cTpyrcyphr cEn]rKaToB H nporHo3l;I-
poBarb crp)'rffypbr crloxHbn< oKclr.uHhD( Mr.rnepiuroB. Ha ocnoBe Mero,{a HaMH
BnepBbre cMoAenr,rpoBaHa crpyKTypa MoHTpe,4xr.raHr,rra - KNa, lysisoD /.5H20,
z:4, tae rBonrrpoBaHHbre oKTaSrpbr H'rrphtfr c AelrxafieJrr.rroBbrM ^sigolg paAn-
KanoM o6pasyror cueruannrrfi KapKac (Chiragov, Ragimov, l9g4). Arourr 1;uwrfr
rI rracrb MoneKyn Bo.{bI pac[oJlilrulrorc, B [ycroTix KapKaca, a aToMbI Uarprx n E
rIoJIoxeHHrx. Crpyrrypa MoHTpeI>KHaHura HecKoJrbKo Jrer no3xe pacruuspona-
Ha Ha ocHoBe 6olHuoro 3Kcrepl{MeurzrJrbHoro Marepr{ana (Ghose et al., f eAZy.
flapauerpu xueftKu, xraMr{qecKzfi cocras rr crrMMerpu, cTpyKTypsr HaxoMTce B
loJrHoM coorBercrBr,r[ c flpeAcrasreHHofi HiMr,r Mo,qenEro.

Crpynryprr qapouTa u ua1'uteftHfiTa raKxe MoAen]rpoBaHbr rro grr{M [paH-
II]IIIaM. .{na rr.rogen[poBauufl crpyrTypbr rrapo[Ta r.rc[oJrb3oBarrbr crpyKTypgbre
eJreMeHTbr Mr.r3epfiT4 KaJracr{Ta 14 oKeH}rra (quparon, 2004). cpanuenre crpyrcryp
3Tr.[X MHHepaJroB rroKa3uuro, Irro crpyKTypa qapofira Qopuapyercfl r,r3 qerbrpex
KaHacI{ToBbrx paAr'IKuInoB. CssgaHHrre c Anofiarru[ orffa3.Upr,rqec1gMr{ KoJroHKa-
MU KaHaor,rroBBre paAr{Kanbr o6pa.:yror clpyKTypHbre 6loxlr c cocraBoM
4l cag(sir2qil 14* . Hu ocHoBe coorHorrreHus cao : sio2 MoxHo rrpeArorro-
xETb, rlro CTpyKTypHbIe 3JIeMeHThI CB-ff3bIBtUOTC-f, c .UonOJIHI,ITQJI6HIMI{ KpeMHe-
KHcJropoAIrbIMlr paAnKaJr€lMr,r - nenrofi Sitorc r{JrH cerKoit Si6orc. Eonee pe-
anrnrrfi - BaplranT crpyKTypbr, rAe crpyroypHhre 6lorr flonr.rMep]r3yrorcfl c cer-
roft c cocraBoM (Si6orc). flpeAcmureuHalr crpyKrypa r.rMeer xr{Mr{qecKr{E co-
CTAB:

K ruCarr(Sin?3o) 4 (Si 62ts) o(OH), . IZH 20 yr:lir z = 4
K uCar(^Sr, q0 XS, 6O.)(OH) 2 

.3H 20 , prr,r.:2,61 r/cu3; pr*".:2,59 rlcu3
B crpyrtype qapouTa aroMbl HurpLr;. H qacrr MoneKyn BoAhr pac11onar61or-

c, B [ycrorrrx cMerrraHHoro KapKaca. B crpyrcrype paccrorHr{r Mex,{y aroMaMr{ B
coorBercrBurr co crpyKTypaMr{ Mr{3epr.rra r{ KaHacr.rra cneAyroru[e: B TerprDApe
Si-O = 1.58 -I.66L, B orffaaApe Ca-(O,OH)=2,34-2,454, B

Ca - (O,OH,HzO) = 2.38 -2.54 A, s K - O = 2.90 -3.12 L.
ConoctanneHtreM rpl{craJrJrocrpyrTypHhD( AaHHhrx c MrrHepa[aMr.r rpyflfiLr

Aelrxarienura (tluparon, 1981) oilpeAeJreHa crpyKTypa rraaynrefrnzra. B MrrHepa-
nix lpyrru .qemxafienwffa cocraBLr crpyroypHbrx oJreMeHroa /Ca2SisOrg I co-

xptlHrlorc, cta6unHro, T.e. oKTagApr,rrrecKarr KonoHKa K€rn6rrr{r, cBr3brBaflcB c
Aenrxafierr{ToBbrMr.r Si - O paAr{KanaMu, co3Aaer cnremannrul KapKac, B rrycro-
Tax Koroporo pacuonaralorcff IqeJIoqHbIe Karrronbl H MoneKyJrbr BoIBr. Bo scex
pa6orax (Gard, Taylor, 1957) uoAo6srul cocraB trpeAcraBnrerce.u Nre,Mumepaila
uaynrefinrata. Ho pou6uuecxzul cHMMeTpr,r, MayHrefinr,rra r{ oTJrHrMe B rrapitrraeT-
pax x.reftxra He tro3BoJUrror roBopr{Tr o6 uAesrr.rmocrrr crpyrcryp erux MHHepa-
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JIOB. ECJIH COIIOCTaBHTb aTOMHhre KOrr,rqeCTBa Kr,rCJrOpOAa MHHeparroB rpyilflbr
.qeJrbxafienr{Ta, r,Ue KoJrr,rqecTBo KucJropoAa 38, c [oAo6HbrM cocTaBoM MayHTefi-
Hr,rra, r.[e KoJII{rIecrBo Kl{cnopoAa 40, uoxro ycrarroB}rrb, trro B cocraBax 3THx
Ml{HepiuroB pa3rHrlue na6moAaetcfl ToJrbKo B KoJr}rqecrBax aroMoB Kr{cJropoAa,
npI,I gToM KoJIHrIecrBo aroMoB KpeMHr{s He MeHrerc.g. 3ra Aaer Bo3MoxHocr6
flpeAnonoxurr, qro Si - O paAraKur uaynrefinrara orJrrlqaerc, or Si - O palu-
KaJra.{enrxafiermtosoro rlrla (Si8Ol9). flo4o6noe pa3nur{tte B xrrMuqecKoM co-

craBe rro3BoJurer upeArronoxr4Tr, qrro B crpyrType uaynrefinura Si - O paluxat
I{Meer cocraB SiBO2o. Paguxan uoAo6noro cocraBa rronfraercs prcnoxeHueM

Anofiuoff .qemxarlerutonofi Si-O cerKr{ c cocraBoM (,Si8Ol9). Y.rururnas, Lts-

JroxeHHoe, crpyrTypa uayHrcftur,rra cMo.qeJrrapoBzura c freroM crpyxTypbr.qenb-
xafienr.rra r,r MaK.qoHrurbAHTa. B upegctauennofi MoAeJrH crpyxTypbr uaynreftru-
Ta BbrqHcJreHHbre fiapaMerphr MoHoKJrr{HHofi s.refiKr,r, flpocrp.Ipynna P 21, xuMtt-
qecrze cocraBhr KoNarCarSirrOro -24HzO fioJrHocrb]o coBfiaAaror c gKcrrepil-

MeHTaJIbHO yCTaHOBIeHHbIMI,I 3HaqeHHrIMI,L

H;0 6
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@
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Puc. 7. Crpyrrypa uayrrrefinnra

Kax sfirHo us puc.7, B crpyrType uayxrefiH]rra oKTirs.qpbr aroMoB Karrbqr.ffi

u rrurprs o6pasyror crrJrorrrHbre creHrrr, Koroprle c o6eux cropoH cB.fl3aHbr rerpa-
gApl,IqecKofi cemoft cocraBa Sit624o. 3xsuealeHTnbre 6roxlt [oBTopf;rorc, c

rapaMerpou 13.51 A. Iloao6nbre crpyxrypnue 6rorcr xapaKrepuEr Arrf, crpyrffyp
cJlolrcrbx cuJrr,rKaroB, no Qopua ^Si - O cerox B gTlrx crpyrTypax orJluqaercr.
Mexay crpyKTypurnru 6roraufi pacfioJrararorcs aroMEr :rcaJrlafl, r, MoJrer(ynrr Bo-

4rr. flo Kpr,rcraJrJrox[M[rrecKr.rM coo6paxenn-rrM BeporrHo, qro B HecB-s3aHHhD( c
oKTasApr{qecKHM cJroeM cao6oAxrx Beprtrr{Hax rerpn3ApoB pactronararcrcr (OH)-
rpyrnbr.

c
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OuucanHas crpyKTypa MHHepaJra rro3Bonr{na yrorrHr.rrb Kpr{crarnoxrrMr{qe-
cKylo rboprrryry nrayureftnzra B BuAe:

K nNarCa, I S\2O72(OH), I (OH) 4l2H rO utru npu

z = 4 K / Na2Ca2SisO$(OH)z /(OH)3H2O .

B crpymype paccrosHn r Mex.qy aroMaMH rroJrHocrbro coorBercrByror rro-

Ao6nrnn paccrorrrrurM B r{3BecrHbrx crpyrffypax cI{,JI[KaroB c Kpy[HbrMrr Karlro-
HTIM}I.

Cne,4yer orMernrr, rrro B crpyKTyptx clrJrr{KaroB co cMemaHHErMr{ Kapra-
caura o6pasyrorcr ueoJrlrro[o.{o6nue [ycrorbr, B ocHoBHou rpy6varoro xapaK-

Tepa, B KorophD( pacflonaftuorc, rqenorrubre Karr,roHhr r[ MoneKynbr BoAbI. Cunu-
KarEr c uo.qo6uofi crpyKTypofi gnnsrorc.f, ueHrrsrM Marepl{aaoM Anr rrauorexHo-
rornfi.
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M}IHEPATE HI,TTIE CKA.fl C TIEIIIIA JIVTS AII,,I.fl
JTUToTEoAI,IHAMT4IIECKIIX KOMTUTEKCOB Ipy3rIlI

B AJIbIrr{ft cxou qI,rKJrE

H.A.Ac.naHrrKartrBrrJur, I.B.Irrualse, P.I
I.A.Mara;ramBrJrtr, II. O.Cnp6rrJraA3e,

RaexascKuil uHcmwnym MmepcubHozo cdpbn ww. A.A.Teanupetudse,
' 0162, T6uaucu,yn. llanuauteunu, 85

Acrannramsurx Inrua.qre f,.B., KoQman P.I., Mara.naunu.rrn I.A., Cxp
6nra,qse VLO., MnnepareHuqecKac crreurlrul[3aurrc ruioreoA[HaMrrqecrnx
KoMrIJIeKcoB lpysnn s ansnflf,croM uHrcne. B uacrosulee BpeMs B Kaexa3crou pernoHe, B qa-
grHocrll lpy:uu, reoJlorluecKzur Hayxa cMeHrr,Jra naparu{rMy r.r rsraccrurecKaf, Merar,Jror€uat (uu-
xepareunx) BcraJra Ha [yrb reoperrcaurur HccJreAoBaHri[, ucnolr3yfl vIleu TeKToHHKH JrHTo-
cQeprrx rutrr. PaccuorpeHrl feoJloruqecroe pa3Burr,re repprropu[ fpysrar B aarnraEcxoM ullr-
JIe, JII'ITOreOAHHaMI.rqeCrse KOM[JreKCbI, C[eU]Ianr,r3xpoBaHHEIe Ha onpe.rleJleHHbte MerzlJurbr, r,r

roprcqfle [rcKorIaeMEIe. C xounnercaMu r{HTpaAyroBoro pnQra n ByJrKaHruecKnr genpecufi cna-
3aHa [poMlrruenuar uet[rera3oHocHocrb.

Aslanikashvili N.d, Gigiadze G.V., Kofman RG., Magalashvili G.A-, Sirbiladze
I.O., Chichua B.IC Mineragenetic specialization of the Georgian lithogeodynamic complexes
in the Alpine cycle. At the present time within the Caucasian region and in Georgia specifically, the
geological science has changed it's paradiem and the classical metallogeny (minerageny) entered the
path oftheoring an investigations using conceptions oflithosperic plates tectonics. The paper focuses
on the geological evolution of the Georgia's territory in the Alpine circle, on the lithogeodynamic
complexes specialized onto definite metals and combustive minerals. An industial oil and gas pres-
ence is connected with the intra - arc rift and volcanic depression's complexes.

. Aslanikagvili N.A., Qiqiadze Q.V., Kofman R.Q., Maqalagvili Q.A., Sirbiladze
I.O., Qigua B.K. AIp ddwiinde Gfirciistamn litogeodinamik kornplekslerinin mineraloji
ixtisaslagmasr. M[asir d6wda Qafqaz regionunda, xtsusile Gtirctistanda geoloji eLn paradiqmam
ovez etnig ve klassik metallogeniya (mineraqeniya) litosfer plitelerinin tektonikasr ideyasrna
osaslanaraq nezori todqiqat yolunu segmigdir. Alp d6vrfinde Gtirctistan erazisinda litogeodinamik
komplekslerin miieyyan metal ve yanar qrzrntrlara ixtisaslagmasr nezarden kegirilir. Neft-qaz
sanayesi qovsvari rift kompleksleri va wlkanik depresiyalar ila olaqedardr

B nasroxqee BpeMf, r KasKa3crolr penloHe, r{ B qz}cruocru r fpysrur, reoJIoM-
rlecKail HalKa raMeHlrna naParu,In\{y vr KJraccwrccralr MgrzIIIJroreHr{, (rwnreparerur)
BcTana Ha [yTE Teopsn{3alllIl IrccneloBilHl{Ii, EcnoJlb3y, IIAeH TeKToruncl rurocQep-
HhD( rrJtrrr. Kanxagcxoe ropENKraAqaroe coopyxeHlre - 3To pByJrbrar Bam,roAefi-
crBas' A@po-ApasraZcxofi I{ Enpoasuatcxofi rumocQepgbD( ilryr\ r{ ouo frBtfrercfl.w-
crhro Amruricxo-CpeprerrruroMopcKo-rr,rMarraficxoro cKra,ryIaroro [orca

Ha coBpeMeHHoM gpo3I{oHHoM cpee B rlpererax fpy:an trer6o BT-rIeJUrror-
cs. Tpfi o6nacra pa3Jtrrquoro reKTour,rgecKoro cTpoeHr.rr: ceBepHilrl - cKJr44q41g_
[oKpoBHtuI c[rcreMa Bo-rrrmoro Kasxas4 qerrrpulJlbHa, - 3aKaBKatcKruI Mexrop-
Has o6racrr H roxrzur - cKraAqaro-Har{RufoBarr cHcTeMa Maloro Kasxa3a (I-arrr_
KpeJrr.rA3e, 2000). 3ul cacreM6r r,rMeroT oorqexaarascKoe rpocrr.rpaHr,re. Ho oun
pacceKarorc.f, TpaHcKaBKa3cKLrM llo[eperrurrM rroAlrrrrrrreM, Koropoe B6rBeJro Ha
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coBpeMeHrhrfi cpe3 ornoxeHlm Aoanbrrr.rficKoro (byHAaMeHTa. BrnuenasearrHbre
cr.rcreMbr (ueracrpyrrypu) cnoxeHbr crpyKTypHo-BerqecrBeHHbrMr,r KoMrrJreKca-

rr,ru ((fopuaqptfr\tlu2 cepusMr,r $opMauufi), o6pasonaHHbrMra B pa3rr.rrrubrx reo,uu-
HilMurrecKlrx o6cranoerax, Koropsre nara6onee AocroBepHo pecraBpr{pyrorc, AJUr

alrnuficroro ur{Kna H 3Harr}rreJrbuo rpyAuee - Nrfr repur4HcKoro. B ucropfiu reo-
JrorurrecKoro pa3Br,rrr,rq Bcero Kasxa3a cyqecrBeHHyro ponb lrrpano pacKpbITI,Ie H

3aMbrKaHHe oKeaHoB: fla-ueorenaca, ero penuKToB u Heoreruca. B anruuficroe
BpeM, oreaH 6srn upe.qcraBJreH y3KrrM rrponuBoM H ero arrfisHofi oxpannofi n
Br.rAe clroxuoft cprcreMbr ocrpoBHbrx Ayr, oKpalrHHhD( rrropefi u r4rTpa4yroBBrx
6acceftnor (Jlop4runaHrr,u3e, 1980). 3Ha.ilIrersHalr rrepecrpofixa perraoHa npouc-
xo.u,rna B nosAHeaJrrnuficroe BpeMs. B cnqsu c rrocrKorrnusnefi lr oporenHbrM
roAurrrreM Soprrrupyercr ropHo-cKJraAqaroe coopyxeHrde. B conpeuenuoft ero
crpyKType coxpanflrorcg <<o6nonKu)) Jrr,rroreoAr.rHaMuqecKax KoMlJreKcoB oKpa-
rrHHoro Mops, rueru{onrx 3oH, ocrpoBHbrx Ayr, urrrpaAyronux puSroB, Mex-
ropHbrx BnaAr,rH lr r.A. (pnc.1).

Pyaoo6pasoBarrue u ue$rerasoHocr{ocrb rrporcxoAr,rnlr B ycnoBrarx o[pe-
AeneHHbrx reoAr,rH€MurrecKux pexI,IMoB (Kexenua H Ap., 2000), rr MecropoxAeH[,
[pof,BJurroT qeTKHe [pocTpaHcTBeHHo-BpeMeHHbre cBfi3r,r c KoHKpeTHbMrr gJre-

MeHTaMIr, IIJIH COCTaBHbIMI,I qaCT.flMr.I CTpyKTypHO-BerqeCTBeHHbrX KOMIIIeKCOB

o[peAeneHHlx reoA]rHaMrqecxrrx o6cranonox (ra6n.1). Hau6onee 6raroupurr-
urre o6crauoBKr.r pyAoo6paronanu, B [peAenax Kanxasa - ocrpoBoAyxHhle, oK-
pallHHoro Mop.f,, ocJIox(HeIIHbIe Ha rlocTKoJlIIE3EoHHoM I,I OpOTeHHOM 3TaIIEl)(, CBr-

3aHHbIe C lIHTpy3prBHbrMI,I KOMfIJIeKCitMrr, a T€IKXe MeN(rOpHbrX BIIaAIIH.

,I[rx ocrporoAf)rcrbD( KoMrrnexcoB ropcKoro, MeJroBoro r,r rraJreoreHoBoro Bo3-

pacroB, pa3Blrrbx B [pe.uenzx 3arcaexa3cxofr neNoopuofi o6racm (Iarpcro-,flxas-
cxae aona) H cKra4qaro-HalprlroBofi cracreurr Manoro Kasxa3a (A,arapo-Tpua-
rrsrprfr, Com<raro-Iapa6arcxa-e, Boruuccxo-Irraxrncxar souu) xaparffepHo HaJM-

!II,Ie ByJtrGIII{II9CKI{X, ByJIKaIIO-TOIOOHI{II9CKI,D( I'I ByJIKaIIO-UIyrOHrueCKIlD( IIOCTpO€K,

c r(oTopblMll cBr3ilrlBr py.&rc'MarMaTuqecK[e crlcreMLr, Hecyfl[.Ie KoJIqeAaHHoe I{

MeAHo-flop$uporoe opyAeneHr.re. [Sa loxaroro cKJroHa Bonruoro Kasra3a B [pe-
Aenax Koroporo orJroxeHl,r, nuncreff n cpelpefi ropbr np€AsraBrlenhr KoMrrneKcztMu

orcprMlrHoro Mopfl, ocnoxueHHoro rrry6oroBo.{Hbru TporoM, xaparTepHo pa3BI{TIre

KOJTTIEAAHHOTO OPYAEHCH}I.9, TAC HA MATPI,IqY TUPOTEPMEIIIbHO-OCAAOTIIIBD( CEPHO-

KOJITTeAaHHED( pyA HZUTOXeHO 3rrlfeHernqecKoe opyAeHeHHe Me.4IO-ru{ppoTrIHoB6D(

H cBlrrilIoBo-u[HKoBbD( pyl,. Na MexropHbD( Aenpeccrtfi 3axaeKa3cxofi ruexaopuofi

o6lacul, c;1oxeHHhx MoJraccoBbMH orJroxeHI,IrM]I oJll{roqeH-HeoreuoBoro Bo3pac-

T4 B flpeAenax 9narypo-Krnpumcxofi rIoA3oHLI xaparcepHo pa3Bllrrle MapraHIIeBo-

ro opyAegeHr{fl flBHo rroJtr{reHHoro Soprttraponaru,u (/[goqerl'I.[3e, 7969). Cre,uyer

oTMeTIITB, IITO IIeMeTaiuI[qecKI'Ie [one3lIble IacKollaeMbre TaKxe flBJUIIOTCS [poAyK-

Tzur.r o[peAeJIeHHbD( reoA]rrIaM]IqecKID( o6craHosox.
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Ycloasue o6oslraqeHr.rs K Kapre
l-9 - I-eolrlnauuqecxue o6craHoarcu QoprtlNpoBaHr4, crpyKTypHo-BeuecrBeuHbrx KoMrureKcoB:

I - Qpantaerrrbr oKeaH[qecroft xopu; 2 - erryrpuwrrruoe urerrQoBoe Mope; 3 - orpauHxoe Mope
(sa.ryronoil 6acce[u); 4 - tncuutvttecKilr ocrpoBHa, ayra; 5 - Turosrre 3oHbr r4 HHTpa.(yroBbre

puQru; 6 - rraexropnsre BrraAr.rHbr; 7-9 - oporeHr{yecKue noaHrrur: 7 - eyrxauuvecKue KoMIr[eK-
csr, 8 - MarMaT,FrecKr,re KOMrrJreKcbl, 9 - veraruopSuvecxne KoMtuIeKcbI: 05 - oKeaHngecxr.re o$uo-
Jrr,rrbr naJreo3oficrlre, 8A6 - orpauHHoe Mope (cuon a noauoxre) rcpcKo-paHne:oueHonoe, 546 -
3Hcr,r€IJrr,rqecKu ocTpoBHzu .[ym oT ropcKoro /lo flilJreoreHoBoro BpeMeH[, BVo - TbrJIoBafl 3oHa ocT-
ponnofi .uyrfl cpeaHeropcxar, BV6l-3 - r.rHTpalyrorofi pu$r, or cpeaHeropcroro (2rs6) ro paHHe3o-

ueHoBoro BpeMeHH, HC5- oporeHHbre no.IlHrTH, nareogoftcxoro BpeMeH4 HC7 - oporeHeTHqecK[re
no.u.HflTlr{ MHOUeH-rreTBepTr,rqHoro BpeMeHH, PC1 - naerauopQrvecxue KoMflJIeKcbr aoxeu6pnfi -
nporeposoficKoro BpeMeHw,PC2-uerartropQruecxufi xourureKc repu]rHcKoro BpeMeHId; l0 - I-pa-
HHtIbI TeKToHlrqecKpx eAHHr4rI rrepBoro aoprAKa: I - Cxna.qqaro-floKpoBH€ul c[creMa Eolruroro
Kasxa3a. II - 3araaxascrcu MexropHas o6racrb. III - Cruramaro-Ha.uBlrroBuur cucreMa Maroro
Kanxa:a; I I - cyrypua, 3oH4 CS5 - roKeM6pufi-pauuenaleoroflcraa; 12 - pasrouxue crpylcryphl;
13-17 - MecropoxAeHg, Ir pyAortpoflBy.euut troJre3Hbrx lrcxo[aeMbrx: 13 - rvrerzuu[qecKl,tx (pelxne,
uBerHbre, 6laropo.un-ure); 14 - HeMeraflnurrecKr,x noJle3Hbrx rrcKonaeMbrx; 15 - yrru; 16 - HeQrra;

I 7 - HeQrera:oKoH.(ecara.

1. C ocrpoBoAyxHbrMu KoMrrJreKciMr{, [pe.4craBneHHbrMr,r orJroxeH]rf,Mu
ByJTKaHO-TeKTOHIIqeCKTIX AenpeCCUfi Ue:rOnOrO BO3paCTa, CBg3aH6I MeAHOKOnqe-

AaHHbre c 3onoToM, 6apur-noJrHMeTaJrJrr{rrecKHe H 3oJroToHocHbre pyI6I Bo BTo-
parrHbrx KBaprrrrrax (Ma.{Heyrra, Boruuccxiul rpyfiua)t; c nop$EpoBbIMH cl,Icre-
MUlMr,r B rroJrHMeriuumqecKrx cy6lllenoqHbrx BynKaHofeHHbD( IlopoAix rlaJleore-
HOBOTO BO3paCTa CBfl3aHbr KBapU-MeAHO-rrOJrHMeraJUrr,rqeCKr{e C 3OJroroM pyAhl
(Mepraccxar lpynra), cKapHoBo-xene3opyAHbre (A3a.N{a) ra MeAHo-rop(bupoBhle
(Iapm). B npe4elax ocrpoBoAyxHoro KoMrrnexca B pe3yn6rare 6arcxoro opore-
He3a (bopMr,rpyrorcq He6onbuue AenpeccHrl c xapaKTepHbftIla ycnoBHrMH yuleHa-
KorrJreHr,rfl (Bsrt6r, Trrapueru, MaraHa, Trz6ynra, IIIaopn). K nr.rctoearbil\,I cJraH-

rIaM I,I MeXyrOnbHbIM lrarmiM, TaK Ha3blBaeMSIM (HLIXHI{M> }I (BepXHI,IM)) flecqa-
Hr,rKaNr flpl,IypoqeHbr rarar (fera'rz, Txra6y.nu), orHey[opHhle I,{ crpol.ITenbHble

urrrHbr, apr[Jrnr.rrbr (Txra6ynn-Illaopu). 3na.*rrenrubtrT r,rHTepec flpeAcraBJrf;ror

JII,ITOKoMTIJTeKCbI Kr,rMepI,I.{X-THTOHa, CnOx(eHHbIe SBarIopI,IToBofi necrpollBerHofi
Tonrqefi, B Koropofi pacfionoxeHrr Mecropox,qeul{rl rulca (Xyaoncxoe, Myxltt-
I-{eccxoe, BaAxnxescKoe), H HaxHero MeJra. C AorourtroBblMl,I I{3BecrHfiKttMH

rorepr{B-6appeMa accoquflpoBaurr MecropoxleHr{Jl BblcKoKarlecrBeHHoro Aono-
Mr.rra (TKBapqeJrr{, Cxypu, Axrann, A6auo), a raKxe Mecropox,qeul,Lfl @JrIocoBBD(
u MpzlMopoBr,rAHbrx rsBecrHsKoB (ferarr.r, EanoAxa, Menaypra). IIIJII aJIb6-

ceHoMaucKr.rx ornoxeH[fi xaparoepHo Hanr,Iq[e [JracroB rnayxoH]rroBbx flecqa-
Hr,rKoB 6onsruoft Morr,Hocrn (nonoca I-[xarry6o-Kyraucu-Kopra) H Mecropoxge-
HH.rr BbrcoKoKarrecrBeHHbrx 6euroHr4ToBbrx rnLIH (fry6pu, Kyrrlucra). Bepxne-
MeJroBhre orJroxeHr,rfl Boruil,rccxofi nyrraHo-TeKToHl{rlecxofi Aeflpecc]Iu, trPe.u-

I Mecropox EeHUA H pyAo[poflBJreHr,r.r, HaHeceHHbre Ha Kapry, BII,TIeJIeHEI B TeKcre xI,rpHbIM

urpusroru. 
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craBJreHHBre BhrcoKoAeKoparr.rBHhrMH TyoaMrd, TyoonaBaMr{, qBJrsrorcs flpeKpac-
HrIM crpol{TenbHbru MarepuzrfloM I,I Hc[oJrb3yrorc, B KarlecrBe o6nuuoso.rHoro
KEtt"rH.* (Oaxpa-rro, Capaulo, fesemlar). 3naqurenlusrfi unrepec npeAcraBilfler vI

TaKoe cbrpLe, rax $ap(poponsrfi KaMeHb (Bexrarapu, ,I{ervrypno, [ap6azu), 6enro-
Hr,rroBrre Drrrnbr (Kneuo-EoJrHr{cv, Tarrrapncu), qeoJrLtrbr (Capanapn), 6uprosa
(Ma4ney.rru) u xepauaqecKr4e puoJrrarbr (MagHeyrr,r). B npeaerax Terpuqxapofi-
cxo-AcypercKoro 6loxa BepxHeMenoBLIe I,I3BecrHsKr4 MoryT 6rrrr racrroJrb3oBaHhr
B KarlecrBe mlrorpaQcKoro KaMHr (A-rrreru). B xa.recrBe o6rr.rqonolrHoro Mare-
pvuru npeAcraBJUIIor HHTepec MpaMopoBr.rAHbre u3BecrHqK[ Yo6apercxoro Me-
cropoxAeHax. BepxueMeJloBble H3BecrH.sKr.r B [peAenax Orpu6rr [peAcraBJurror
co6oft npexpacHrrft o6.rruqono.rusrfi uarepnar Lr rpercraBnenrr 3xlapcruM H
rlonrapcruM MecropoxAeHLIfiMH rllrJrlHbrx o6ruuonoqnbD( r,r3BecrrrrKoB. C na-
JleoreHoBbrMz cy6ruenorlHblMll KoMrrJreKcaMH B npeAelax Agxapo-Tpuanernu
cBfl3aHbl pasnoo6pasHble HeMerrrJrJrHqecKr.re [oJre3Hbre r4cKorraeMbre, B qacrrrocrH
6enronuroBble DII4HbI (Acrana), BhrcoKoKaJrlreBbre rpaxuTbr (I{uxrncy6auu, Ba-
Huc-Ke.qlr, MrrEcflupu, Y.xy6n), KJrlrHorrruJrolrEr (Teg3aMv, ,{sernu), $uruun-
cnr (Auana-Kner'rouryxyrcKas rpynna). B npe,uenax ee IOxHofi rroA3oHbr orMe-
rreHhr MecropoxAeHr{, cepHoro KoJrrreaana (I{a6rila1a), SapSoponoro KzrMHr H
aJryuura (foua, I-[uuauena, .{ugnenr), a B npeAenax AxaruuxcKoro ceKTopa -
Tex Hr.r qe c Kra fi ?r rosernpurui arar (IIIyp l.utnvr, II arra aur).

1. C xounneKcilMu oKpalaHHoro Mopfl Hr{xHeropcKoro Bo3pacra, npeAcraB-
rreHHLrMlr $nuruor.r4uErMr.r ronrqaMH H [poAyKTitMu ([oprrlaquH HarprreBEx pEo-
iruro-6asanbroB, cB.s3aHo rroJrHreHHoe MeAHo-rrupporraHoBoe opyAeHeune (AgaH-
re, 3ecxo). IrIs HeMerannl{rlecxr,rx [oJre3nhx HcxoflaeMbrx B Hr{xHeropcKr{x orJlo-
xeHr.rrrx oKpalrnHoro Mops ficnoJrr3yrorcfl, acfiLrg.nbre cJriurubr (mnqo6a" Jlapc) n
[porr3BoAcrBe KepaM3r,rr4 TapHoro creKJI4 TeMHorIBerUOfi repauu:rpt yt r.rr., a
Tal(xe MpiMopa (Jlonora, Ap'raua), o6paeonanHbre B peynrTare perlrouaJrbHoro
uetanopSrlsMa.

2. Konanlercu Spam,reHToB oKeaHI4qecxofi roprr, HcfllrraBrrrr{e Aorepq}rH-
cxnfi u repqlrHcKrrfi rrremuopSu:u, flpeAcraBffrror co6ofi TaKoe c6rpbe, KaK
TEUrbK, CeprreHTHril.rr ra nespnrorrr - nogelo.ilrrrfr KaMeHb (Yopvancxax rpynna).

3. c rcrcnrnru IrHTpy3HBHbMr{ TeJruur.r Ar.rop}rr-lpaHoAr-ropuTonofi (fopua-
uprr,r MoJroAhD( OporeHrrbx no4ttsrfif,i cBf,3aHbr pyAbr: MhrmLrKoBrre, nolrQpaMo-
Bbre, MoJru6.4euonrre, cypbMf,Hbre c conyrcrByrorqi.rM 3oJrorbru opyAeHegr,reM.
Pacnonoxeubl oHlr B llpeAenax pa3rlfiTns, Jrrroreo.ru{EaMuqecKflx KoMrrneKcoB
oKpar,rHHoro Mops r,r MeraMopoNuecxllx - B BepxHefi paqe II csaHerr.rE (uanq
Kapo6ra, Kuprraruo, 3ouxuro, Xnpenrero). K nocmoJrJrH3HoHHbM [porBnegurrM
opyAeHeHl'r, oTHocrTc, pTyrHhle, Mbrltrb.sKoBhle, rAe He ycTarloBneHa cB.,r3b c
MarMarr{3Mou (Axefi, Anaaxap4 Jlyxynra, Ko4,rc4sup][-), kr cBr{HrIa, w lapura
(IGaftca tlopalr), rpEypoqeHHhre K cepvr pa3rroMHhD( crpyrffyp. Korr,rnrircu
MOIOAbD( OporeHrrbD( noArutnfi - BynKarrHqecKr.re flraro Ioxnofi fpyzwu_ c[e_
qIIanH3I{pOBaIIbI Ha 3[HreHeTLIqeCKOe IIOnI{MeTaJInIIqeCKOe LI 3OnOTOe OpyIeHe-
nue' flpo4y(rbl ByTIKaHI{3Ma: 6asanrrru H pr{onuThr Eonrnroro Kaaxa3a liiasOe*-cxufi ryrxauuqecrr'Ifi uaccnn) flBllstorc . [perpacHLrM crporTen6gbrM Marep]ra-
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noM. AH.{e3HTrI - KucnoroynopHblfi H o6nuuoBorrHErft MarepnaJr, flneficroueHo-
nrrfi nynranuqecxufi KoM[neKc Agxapo-Tp fiailernn, BynraHr.rrbr 3pyruer-Apcu-
aHcKolo u ,(xaaaxetcKoro Haropbfl (,Uonnepurhl, aHAe3r{Tbr, aH.qe3r{to-6asalr-
rur), an4esarsr Axa-nxirJlaKcKoro IIJIaro (Baxypuann) raxxe sBrrrorc, KtrcJroro-
y[opHhrM MarepHairotnt. B xaqecrBe creHoBrrx 6roron pa3pa6arhrBarorc, ry$o6-
pexql,ru u ryQrr, a rerrreHlrrbr nplrMeHrrorc, KaK o6rmuoeo.urrfi xaveur (Kypce-
6r). Cpean BynKaHr{ToB BrurBJreHbr Mecropox.[eHr,r, nepnuTa n olcu4uaua (fla-
patauu), ByrraHuqecxuft ueneJl, ByJIKaHHqecKrde rrrJraxrE H [eM3a (Oxauu, Cyp-
6apu).

3naruarelrnrui uurepec [peAcraBJrrrror KoMrrJreKcrr MexcopirbD( .4enpeccufi, c
nx orJroxeuwmu cB.f,3arro MapranueBoe opyleHenue (r{uaryp4 lllxrvrepr, tlxapu-
AgxaMsrr). B npelelix Aerrpeccuu flsupylrcxofi ro.u3oHbr Qoprraupyrorcs ro3Age-
HeoreH-paHHeMI.{oIIeHoBEIe clroHroJr}rru, Qoc$oprrrBr, rleoJruTbr r{ KBaprl-[oneBo-
rrmaroBbre fiecKu. Ha reppuropurE Axaurxcxofi Aenpeccua o6pasyorcr 6ypue yr-
ma (Axaryru<e),6euroHI{ToBbIe rurIrHhI (Apam, rlyp.ryro-tlyrxewL loqxoev), rnnc
({xam6ula). B nos.qHeM MrIoIIeHe - paHHeM rrJruoueHe, B ycJroBr.rJD( JrarynHo-
o3epubD( 6acceftHos $opui.rpyrorc.rl BhlcoKoKaqesrBeHubre trpraroMr.rru (Kucara6u) u
ry$o,4.raroMlrrbr ({o6aperr,r). Oco6oe Mecro B Mr{Heparenuu fpyauu 3zrHr.rMaror

MuIrMarIltIecKI4e KoMrrJIeKcbr oporeHHLD( nolrimufi rax a-urnraficKoro,TaK H repul{H-
cKoro uHKJroB, cpe.ry Koroprrx r4Merorcs flpoMbrrlneHHrre I,r rrepcfleKn4nurre o6tex-
ru o6nu{oBorlHoro cblpbff, creHoBbD( 6roxos L pBaHoro KaMruI.

3na.rarenruoe Mecro raKxe 3aulrMiuor Mecropox.qennr H [po.rIBJIeHHfl,
cBfl3aHHhre c KopaMr{ BbrBeT pr.rBaHus.. B yuenbe pp. Xpaua, Llurypr, I{xeuucq-
KZUIH C iUrrOBI{iUILHBrMr,I TeppacaMr{ CBfl3aHO pOCCbrIIHOe 3OJTOTOpyAHOe OpyAeHe-
uue. B rpeAeIlax ,{snpynrcxofi no4sonhr B pe3ynbrare pa3MbrBa r{ [epeorJroxe-
HHtr B pauueleftacoBoe BpeM.s Sopuupyrorc, 3irJrexu orHeyrropHbrx Hrr.rH (IIIpo-
rua, rlapranu). B llpuvepHoMopcKofi noroce orMeareHsr cy6-uarepurbr r.rJrr{ (Kpac-
Ho3eMbI>. rro cocraBy npu6rutxatorquecs x (peppnclr€urr.rr€rM, a raKxe ne6olrruue
3aJlexu M[HepiuIbHbD( rrurMeHron (Harourapu), 6euroHHToBhD( DrrrH, KaoJrHHoB r.r

MATHETUTOBbIX IIECKOB.

B I-pysun [poMbrrlnennaa ne$rera3onocHocrb flpuypoqeHa x rafinosofi-
cKraM KoM[JreKcaM r.rHTpaAyronoro puQra r.r BynKaHuqecKr.rx 4enpeccufi B rrpe.ue-

rax Bocto.rnofi noAgouu Agxapo-Tpuanercroft soHH (Ilpur6unnccrrafi ne([re-
rtBoHocHblfi pafiou), Koroparr cornacHo ne$reraroreororuqecxorrry paftoHrapoBa-

Hr{ro BxoAr,rr B cocraB flpnryprnHcxofi He$'rera3oHocHofi o6racru lOlrcno-Kac-
nuftcroro uera6accefina. B reoreKToHr.rqecxoM rrJraue Agxapo-TpuaJlercKiul
cKraAqararr 3oHa paccMarpl,IBaercs B cocraBe o6urxpnoro lOxaro-9epHoMop-
cxoro BynKaHuqecxoro Ttoflca, pacrrHyroro or Balxan Ao IoxHoro no6epexrr
gepnoro Mopfl r,r Bocto.rHoft lpysuu. Mecropoxgenus Carraropu-flarapA3eynv il
HunouirtznAa npuyporreHbr x 6paruranrllKJrr{HanbHblM cKJIaAKaM v cocrorr }r3

AByx crpyKTypHbrx eraxefi. BepxnNfi crpyKrypHHft srax flpeAcraBnen uorunofi

romUefi rJrlrHHcro-flecrraHlrcrbrx nopoA c flpocnoflMr{ rpaBenI,IToB MLIo-nJIHo-

rleHoBoro Bo3pacra. Huxnufi cocrolrr ua rap6ouarHo-TeppureHHbD( I{ ByKaHo-

238



teHHo-oca,qoqrrhrx ronrq }'/eila h [irJreoreHa. c cenepa crpyrcrypa orpaHuqeHa
pa3pbrBHbrMu AHcnoKarlytsMu.

flpo.{yxtznHaJl Tonlqa (uoquocrr 500 r"r) cpeAHe3orleHoBoro Bo3pacra
cJroxeHa TpeITIHHHo-KaBepHO3HhIMr{ KonneKToptMr,r ByKaHoreHHO-OCa.{OrrHoro
EpoucxoxAeuax (ryoo6pex.ruu, rySonecuaEvrKr u ryorr aHAe3HToB H aHAe3r,rr-
.uaIIaros).

Ha sru MecropoxAeHH.s npuxoIivrrcs. 89o/o pazeelaHHhD( 3anacoB neQru z
94o/o sarcomennofi Ao6rr,na. Ocratrnsre Mecropoxleuvls., [puyporreHHrre HraB-
nrnr o6pasoM K MLloqeHoBhrM MofiJracoBbru ocaAKztM, MeJIKile u naa-nore6rarrrue. B
cTpyKTypHOM OTHOmeHLIH OHH CBr3aHbr C ceBepHbrMil rTpHpA3nOMHLrMr.r aHTr.rKlrrr-
HtIJIbHbIMH CKJIAAKIIMI,I, NPHYPOqEHHbIMI,I K HA.qRI,ITOBbIM AHCJIOKAIIfi'IM.

Comacno HMeloqrMcfl AaHHETM, rrporHo3Hrre ri3BJreKaeMbre pecypcu ne$-
tu n fpysua - 850 MJrH. T; u3 Hux npuMepuo 400 unH. T npuxorrrc, Ha aKBaro-
pnro rlepnoro Mopfl.

Huxe, n ra6l. 2, npuaogxtc, ArurHbre o Mr{HepaJrbHo-chrpbeBofi 6ase lpyzuu,
reonoro-fipoMblltrJleHHrx, $opuaqploHHbD( ]r reHerr.rqecKux r]rrrzx Mecropoxre-
t*tit vt fiporBneHlaft no runau BeAyrrIHx rroJre3rrbD( HcKorraeMbrx. flepcnerruurr
pacruupenlls Ml{HeparlrHo-csrprenofi 6a:u fpysru.r Bo3MoxHbr 3a cqer [epeorleHKg
noE$pauoBbD( r{ cypbMrHo-M6rrrrbrKoBbD( pyA c 3oJroroM n Pa{e, 6apnr-cnun-
IroBo-IIIlrHKoBbxB A6xazuu,6apu-r-cepe6p*rrx n Borurucu u Carraaqa6Jro,3oJroro-
cynr(fa.4nrx n AAxaprau. Becrua nepcreKrr{BHa 3oJroropyAHa, (foprrraqur KoJrJrr,r-
3T,IOHHOTO 9Tala.

flepcuerturrt ueQtera3oHocHocrr,r cBr3aHbr rJraBHbM o6pasou c raltsosofi-
CKI{MH BynKaHoreuno-ocaAorlHbrMr{ ToJtrqaMH r,r orJroxeHw{Mu uafixoncxoit cepuu
B [peAeJrix fpyauncrcoiE qacr:r, aKBaropur{ rlepnoro Moprr, rAe r{x Morrurocrb, co-
HracHo reo$zsrauecKr.rM AaHHbrM cocraBJrrer 9-10 roa.

flepcuernrahl HeMeraJIJMqecKLrx noJIe3HhD( lrcKorIaeMED( rrpalcrrfieclq}r He or-
paHrueHBI. He zcruuoqeHa Bo3MoxHocrb BhurBJrer{Hfl HoBbn< npoMbrrlnerrHo-rege-
Tr.rqecKr.rx rH[oB uemopo44erulfi, He rpaAr{q}roHHhD( AJr[ Teppr{Topwufpyzwt.
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IIAYTIHbIE }I gKOTEXHOJIOI}ITIECKI{E ACTIEKTbI
PA3BIITI,Ifl AJIIOMIIHI,IEB Ofr IIPOMbIIII JIEHHO CTII

B A3EPEAI{AXAITE
(HA EA3E AJTyHT4TOB)

M.M.MaueAoB, B.K.Xa.nnrr-3aAe, T.fl.I{cpaerrrroB
HHLI uuaepanbHozo cdpbn Ha4uoualuuoil zeonozopaseedouuoil cnycr1w

Munucmepcmea eKortoeuu.u.ytgupodnwx pecypcoe Asep1aildcrmcxoil Pecny1nuxu,
A21073, Eatg, yn. E.Azaeea, I0IA

MaMeAos M.M., Xa.irzl-ra4e 8.K., [cpaQu.non T..{. Hay.rnbre H 3rcorexHoJrorHqe_
cKl|e ac[eKTbI pa3BHT[fl arIoMUHIteBo[ npourruuleHHocrn s A:ep6a[AxaHe (na 6are aly-
urrron). Ha 6ase 3arlnxcxoro MecmpoxreHu, arryHrrros s cepeAHxi 60-x noaos XX-ro sexa
B[epBLIe B MI'Ipe s r. kH,uxe 6ru :anyueu B gxcluryararrrao rpynruff coro3Horo 3garreH[, xoM-
6unat no nepepa6ome a4/HrroB. 3ro npegnprurr're Qynruuoxlrponano B rerreHue 6olee 30 aEr.
Ilpuunuax Bo BHr{MaHr{e Heroroplre rexHoJror}FrecKr.re He[oJraAxr,r reftcrn5aoqero xoM[JreKca r.r

oco6euuo rrxeJD[o gKoJlorruecKylo o6craHonxy B ro BpeMf,, s 80-90-x ro,uax XX-ro sexa HHH
<IoxI{tIHfPH> r- Eaxy 6ura usyreua, paspa6oraua n anpo6r.rpoBaHa nprfirur.rnuuurlHo HoBa,
npHpoAoulaArlluat rexHonon'u nepepa6orls{ alryHlrroB, Ha qro s 199'7 rcl[y noJr}qeH Patent.
flpuHurtrae Bo BHrMaHue Bce [per{MyluecrBa BHoBL parpa6oranuoft rexnolornu, .(alureftruee
pa3Brrlre aJrroMr.rHl{eBofi nponGruuerrHocrH n Asep6afi.qxaHe cqr,rraercs uerecoo6pa3HErM ocy_
IrIecrBJIrrb roJlbxo Ha 6age Mecrlrblx aIryHEToB, a He 3aBo3nMhrx [B-3a py6exa doxcrron. Eclu na
cero.(Ht MHororoHHoKHBIe nbuleBHrlrrbre rrurutMoBbre orxo.aH or nepepa6oftn 6oxcrrra Bce erqe He
H:xoArr norpe6nreax lI TaKHM o6pasou 3arpmrrf,ror oxpyxarou5iro cpery, To rrrJraMoBbre orxo,(br
ot nepepa6orKr.r arryH[ToB npercr:lBflqror co6ofi He3aMeHHMo" 

"rrp"e 
AJu rrpor,r3Bo,[crBa p:rgnr.Fr-

HBtx Bu.qoB c'rpourenbHblx MarepHruloB, Ha rITo IIMeerc, HeorpaHl[IeHxufi cnpoc.

Mamedov M.M, Khalil-zadeh V.IC, Israfilov T.D. Scientific and ecotechnologicat
aspects of development of the alnminum industry in Azerbaijan (on the basis of alunitei). a
large integrated alunitic reworking plant of All-Union importance was prit into operation for the
first time in the world in the middle of 60-th of the )O(-th century in Gyandja city on the basis of
Zagl* alunitic deposit. This enterprise worked dr:ring more than 30 years. Tuning in mind some
technological troubles of this complex and difEcult ecological 

"onditio^, 
the re-search Institute

'You-h TZ{IGRI" in Baku have studied, worked out and approved a quite new nature protected
technology of reworking of alunites; tn 1997 this technologytook out a patent. As a result the de-
velopment sf alrrminium industry in Azerbaijan carried out exclusively on the basis of local
alunites eliminating an importation of bauxites from abroad. Up to the present the multitonnage
dusty slime wastes of bauxite reworking sfill don't find consumers pottutiug an environmen! but
the slime wastes of alunites reworking are of indispensable raw materials ior production having
unlimited demand all over the world.

Mammedov M-M, Xelilzada V.Q., hrafiIov T.D. Azerbaycanda al[minium sanayesinin
inkigafinn elmi ve ekotexnoloji aspektlari (alunit fiiizi bazasnda). ilunyada ift aafa ofaraq >O<_cixrin 6Gcr illorinda CenS Sa!{nde Zeylik alunia yatagmn 6ar^"662-i11ifaq miqyash iriienaye
kompleksi igs satmb ve 30 ildan artrq miiddatae o reiiyyet g6sterib. Bu zavodun otraf mtihite
giicl0--deracede ziyan vurmasrm nezere aliaraq, tegen as-.in ioqo-cr illerinde Bakrtfilogan*YUJSNIQRi ETi " terefindan alunitin ekoloji cehatdan 

"-rr, 
pri""rpral derecede yeni bir tex-noldi iisulu iglanib haarlandr ve ona 1997-ci-ilde patent uoilai. yeni texnoloji tiirf* uutn"tist0nltklerini nozere fuT, Azerbaycanda altiminium ssnayesinin gelecek irtig"f- mflalliflor

ancag vo ancaq yerli alunit bazasrnrn asasrnda g6rtirler. Ootur **i"i6lkelordan kiiUi -rqa*A.getirilocek boksit filizi osasrnta bunun apanl,nasm, qabul etmirler. q"ya edilir ki, boksit fiIizinin
nann toz hahna sahnan -yll*9k tonnajh qalim tullantrlanna bu guni lini tetauat vo*t* * Uutullantllar atraf mtihitin daha da artrq girklenmesine gotirib qr*"ri; biler, alunit lilizinin tullantrla-
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n ise, oksine, bir gox yeni n6v tikinti materiallanmn istehsah tigti,n evezsiz xammaldu ve ona
ffiytik telebat yaranacaq.

flparrr.recKlr irJrroMllHufi B IrpoMErrrrJreHHoM Macrrrra6e cran fiprlMer'flT:',c .

c 1886 roAa, lr B TeqeHHe gTlax 120 Jrer rrpo[r3Bo.(crBo turroMlrHr{-f,8 M}rpe pocJro
r.rcxJrrcluTeJrbHo BbrcoKraMr,r TeM[aMr,r. Tax, ecma s 1890 roAy so BceM Mr,rpe anrc-
MlIHlrfi [pou3Bo,qgrc.[ Bcero Jrr.Imb n 6 crpanax, To B l94O-45 m. rrrrcJro raKr.rx
rocyAapcrB Bo3pocno.qo 16, an 1980roAy- Ao4l.

Hecuorp, Ha ro, tITo B Hacros[Iee BpeM, rrpor,r3BoAcrBo aJrroMraHr{rr rrpe-
BbImaeT 100 rr,rmr. ToHH B roA, o.[HzII(o 3TO KOJIrqeCTBO He yAoBnerBOprer rCeft
uorpe6uocrl,I B gToM MerilrlJre. IIo groft rrputr]rHe UeHa anroMttmrrfi. Ha Mr,rpoBoM
pbIHKe l{Meer yctofrwnpo reHAeHIII,rrc K rroBrrrrreHrrro.

I4saecrHo, Ero Bo BceM MHpe no cefi AeHb ocHoBHbrM flpupo.urhtrvr Mr,rHeparrb-

Hbrtra cbtpbeM AJUI [po[I3BoAcrBa arrroM]rH]rf;;rBJrffIorcl TaI( Ha3r'rRaeMue 6orcr,rrsr.
flpuruurar Bo BHr{MaH[e, rrro pecypcbr 6oxcaron no csoeft qpfipoAe He Bo-

so6uonrteMbl I{ n reorpaQnqecKoM orHorueHr,rfi pa3Mer[enu qpafine HepaBHo-
MepHo, B cepeAI,IHe )O(-ro cronerrr, flepeA freHbIMH [r cfiequanEcrzlMr.r, B ToM
tILIcJIe reoJroraMr{, 6yxyrn arffyailEHofi, 6rr-ua [ocTulBJreHa 3araqa rro flor{cKaM
anbrepHaTr,IBHbx Br{AoB Mr{Heparrblroro cblpEr, [pEro.uroro AJIfl r{cnoJrb3oBaHr,r,
rrpll [por{3BoAcrBe Hmrro3eM4 T.e. oKcHAa iurroMr,rHu.r. Cneayer orMerr{Tb, rrro B

AoBoJrbrro KoporKlre cpoKr{ freHbrMr{ r.r cueuuaJmcfirMr{ B p.f,re crpau v,upa 6rua
rloKa3aHa Bo3MoxHocrb rrcrronb3oBaHr{, B grr{x rleJrffx pa3JrlrErHoro cocraBa neQe-
JII{HOB, anyHr{Ta r,r Ap. BBTCOKOflTHHO3eMT(CTbD( IIOpOA I{ IIp.

O saru.u,ru n Asep6afiAxaHe AocraroqHo Kpy[rrhD( cxourenuft alrynuTa H

ero npalolruecKoM I{c[oJlb3oBaEafi, Nrl [poH3Bo.qcTBa KBacrIoB, rMpoKo IIprfMe-
ruIeMbD( B KoxeBeIIHoM [por{3BoAcrBe, r{3BecrHo el[e c KoHIIa XD(-ro serca.

3Aecr peqb l{.[er o cKo[JIeHHTD( iIrIyH]ITa r larrr6ss411cKoM paftoHe y cen. 3amur.
B noupocar rlsfreHl,r.f, r o6ocuonaru{fl Bo3Mo)rffiocrr,r Ec[orb3oBanlrs B Ka-

qecTBe MlrHepaJrbHoro flpprpoAEoro cbrpbf; Ans flpou3Bo.ucTBa oKcr.r,{a aJrroMr{rrfi,
a[yHr,IToB B3aMerr 6orcutos 6ormmoe 3HarIeHI{e EMeJIII Hafrrrbre HccJIe.EoBaHr,Lf,

aKaAeMlrKa M.A.Kamca.s. Eoaee 10 ner KporrorJrr{Boro rpyAa rro rrcyrleu]rro xH-
Mlr3M4 MI,IHepZIJIOMqeCKOTO COCTaBa, reOJrOrO-TeKTOHT{tIeCKIrX E CTpyKTypHbD(

ycronuft rrx pirMeqeur,r, rro3Bormm M.A.Kamaro BbrleJrarb n upe4elax 3a-
flrr{KcKoro MecropoxAeHu.f, 5 xapaKTepHbD( fracrKoB:

I . Ceaepo-3aualnrui )r'racroK xene3licrbD( alrynlrroB;
2. Arytwr larcKr{e {peMlr}rcrble aJryI{HTEr;

3. IlupoQzJrrrr{roBbre aJryHI{TBI Krrpaaxapa;
4. 3aua.qro-3armrxcrufi yracrox KaoJIHHT{3I,IpoBaHHbD( a[yulrroB;
5. 3arnurclue a[yHr{TbI.
Cle.uyer )ma3arb, qro Bcero r 1,5 ro,r loro-Bocrotmee or 3armlxcroro Me-

cropox,qeHfic. uwuroB Ha ero [po.uoJIxeHI{I,I BbIflBJIeHo KrrpnaxapcKoe flporB-
JreHlre nupoQnnnura. 3Aecr cpepr urpoQururlrroBbD( ropoA Brrren erc, 10-15 u
ToJrIUa a[F{IIT}I34poBilHHEx I,I IeMaTI,ITI{3I{poBulHHbD( ryoos. flo upe,paprlTeJlb-

HErM pacqeTal\,t 3.UeCb pa3MeqeHo IIOptIKa 6,5 urur. ToHH TtIKI{x ry(bos, I{ oH}I

BKITOqeEbI B O6lqufi 6alanc 3aIIaCOB 3arrunxCrOrg MeCTopoXAeHlIr.
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flo pesylrraraM grr{x }rccJle.uoBarrufi, u uay,tnEx rrporHo3oB aKaAeMr,rKa
M.A.Kanrras, KoropBle 6rurx ilfipoKo r{crroJrb3oBaubr np}r Aeranruofi pa3BeAKe
3aruurcroro Mecropo)Krenal., BrrepBbre n uuporofi npaKTr{Ke B cepe,qrrHe )o(-ro
croreruc Ha rocyAapcrnennrrfi 6arasc 3a[acoB [oJre3H6D( [rcKoflaeMrrx 6rrsmero
CCCP 6rrno 3aueceHo 3amxrcxoe MecropoxAeur,re a[yH]rra B KaqecrBe cBrpbe-
noft 6agu [por,r3BoAcrBa rnr,rHo3eMa.

Ilprlnrnraa Bo BHIIMaHHe, qro B To BpeM.fl pecypcbr BhrcoKoKaqecrBeuuhD(
6oxcuron Ha reppl,ITopuu 6rrrmero CCCP flpaxrr4qecxr,r HaxoAraJtrrcE Ha rryneBoM
ypoBHe, Bo3MoxHocrb rIctroJlL3oBaHr{s anyHr{ToB B aJrroMr,rHr{enofr npoubrlllJreH-
Hocrll .(Jrf, [polt3BoAcrBa oKcrIAa anroMr{Hnfi paccMarp}rBarrocb crpauofi xar
I(pyrlHoe HalrqHoe orllphmHe. H 6narogap, TLITaHT{secKoMy rleneHzr[paBJregHoMy
rpyry freHED( It cflellrilnucroB B KoporKoe BpeM, 6rura paspa6orana KoMrrJreKc-
Ha-s cxeMa nepepa6otKr,I aryHllTos. Bo ll-ofi nonosuHe 60-x roAoB rrporrrJroro
croJIerI'L B[epBbIe n uzponofi [paKTr{Ke Ha 6ase zurynr,rroB 3arnsrcroro Mecro-
pox.ueHHrl 6rur uocrpoeH B r.ItrIr.qxa rpyunnui flpoMbrrflnesnuft KoMrrleKc -
Iftap.A3 (Kr.rpona6aacxrafi amouunuenrrft aaaol) c rpoerrHofi ruorurocruo 450
TbIc.ToHH rJrrlHo3eMa,320't:stc. t cepuofi Kl{cJrorbr u 165 TErc.T cynsrpara :ranfi4s,
(6esxnopuoro ygo6penux). 3ro 6sr-n nepnruZ r{ eAr{HcrBenxrui {pyrHoroHguDr(-
urnl nporr,mnruennrul KoMrrJrexc rto flepepa6orre arynr,rra, qro, ecrecrBexgo,
cKa3zulocb ua pa6ore rou6nHata. Henona.urut HMeJIT{ Mecro B TexHoJromqecxoft
qeflu, .rro o6ycloBr{Jro cr4JrbHoe 3a.rpBHeH[e oKpyxaroqeft cpegu. Bce sro or-
pIIUaTenBHo cKa3EIBaIIOcb He TOnEKO Ha SKOHOMIiqeCKLIX IIOKa3aTeJID( IIPeI-
rrpliffrr4s, Eo I{ ciryxl{Jlo rrpplrmHoft uepro.4nqecK]rx 4erraoucrpaqrafi MecTuoro Ha-
ceJreulr.f,, BT-IpoKaIoIlero rulKr,rM o6pasorr,r cnoft uporecr n 6opr6e 3a qlrcrory oK-
pyxaroqefi cpeAbr. Ha saro4e rrpr,rHrrMzrncfi psr uepoupl,lxrnE uo ynrntreg]rK)
TexrroJrofl[rrecKr{x rroKililarenei uepepa6orxu cbrpb, 14 rro oxpaue orEyxaroqefi
cpeAbl. Ha tx ocyrqecrBJleHl,Ie 3arpaqlrBaJtrrcb 3HaruTeJrbuhre cpe.4crB4 oAgar(o
.{onxHoro er[rfema ue ua6rnoAalocr. flo-upexHeMy, 3aBoA pa6oran c 6onrml-
nau y6rrrrauu E rrpoAororcnJr 3arpmnf,Tb orqpyx€uonlyro cpeAy.

B 80-90-x roAzx [porruroro croJrerr{, pacronoxexnrfr n r. Eaxy Hal"aro-
r{ccJreAoBarenscxr,lfi reonoropa3eeAosHrtrl mrcrrrryr "IOXI{HH|pH,' Mrunz-
crepcrBa reoJlorfi]r CCCP paspa6oral [p]rurluflr{aJrbHo HoB)no, gKoJroruqecKu
tl}Icrylo Ir trplrpoAolqaAflqylo rexrroJrorr{ro KoMrrJreKurofi 6eso6}anrosofi flepepa-
6orrr ary:grltrq Ha qro B 1997 roI'y 6ru srrIaH patent. flpegnoxeHsrfi*IoxUHI4rPI4" Msror AByxcryrrerrraroro Bbrqenaqlrianrs urynfiTa B3aMeH
rl4/qpoMeTa[IryprFlecKoro MeTOAa ilpeAycMaTpEBaeT collpaIr{eHl{e Tex TexIIoJIo-
rfiqecKllx [epeAenoB, Koropble oTp[IIaTeJrbHo cKiBEIBaroTCf, Ha SKOIIOMI{qeCKI{X
rroKa3aTeJrrD( r,r 3alpr3rrrrroT trpr,rpo.(Hyro cpeAy.

Tfi, 3alvrena cyxoro 4po6reuu.e I{ MenKoro rroMoJra Bcero o6reua ury.glilTa
na uorprui cuoco6 pa3Mona [o3BoJurer fipeAorBparntr 6onrmofi (-10 %o-fi) rr,',-
neyHoc nall6onee nerxoBecgofi qacru eur]rra:rrra. r.e. r{MeHHo rn}IHo3eMnctofi qac-
TH Cbrpbf,, 3HarII{TeJIBHO yr\{er{bmaer ypoBeHb mwa il ynrfluaer ycnoBl{, Tpyrc
Ha fracrKe p&iMona. BsaMeu 10-12 4po6zrnno-[oMonbubD( MeJr6Hr{rI cyxoro
pa3Mona AocraroqHo 6yaet 2-3 u 6o.nee BLlcomotrpor,r3BoAlrrenbgbD( arperaroB
MOTCpOTO pa3MOJra. Kpor're roro, IIpH Hosofi TexHoJroil.ru IIoA coliparr{eHl{e IIoA-
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[aAaeT cepHoKI,IcJIoTHEtrl UeX, .4Jrr Aef,TenbHOCTrr KOTOpOTO COTrrr{ Tbrc. TOHH

aneMeHTapHoft cepbr npfixo.ryrnocb 3aso3urb r,r3-3a py6exa. IlutrelnpLulul^ AaHHoro
[poI{3BOICTBa [paKTI,IqeCKrr O3HaqaeT npeKparr{eHrre BhmaAeIFI],1Is, B perlroHe TaK

HUL3T-rFaeMLrx o'KIIcrorHED( 
4oxgefi ".

flo Hosofi TexnoJlorfiqecxofi cxeMe nepepa6orrr{ aJrynHToB pe3Ko Bo3pac-
taet o6reu upoI.I3BoAcrBa BhrcoKouorpe6noro Ha Mr.rpoBoM phmKe 6esxnopuoro
y,uo6peHfif,, a r{MeHHo cynr(para Kulras.I,I no o6reMy npoMbrrrueHHoro upoa3-
BOACTBa B TOHIIUIXe I{ CTOT,IMOCTHOM BbrpaKeH}rr{ 3aBOI [paKTI,rqeCKfi cTaHeT oA-
Hr,rM rr3 rpynnefimux rrpor,r3BoArreleft TaKoro rreHHoro llo6penus, xax cynripar
r:aJfi4s'3anoa B IIenoM npaKTruecrr.r lr3 pa3pr.ua m,rpoMeranJryprurrecKr,rx EpeA-
npuxtwit uepefiget B pelprA flpeAfiprurrnfi, pa6orarorqrfi no rexnoJrorur]r Bhrrqe-
Iatfl{BaHfir.

B to xe BpeMs neo6xoAnuo orMerr{Tb, rrro [epexoA 3aBoAa ua 6ego6xuro-
nrrfi uetoA lpyxcryflerilraroro BrrrqeJraquBaur4s, uorpe6yer B KatrecrBe rexrrono-
rfiqecKoro cElpb, rrocrasKr{ qo,ua B .uocrarorrno 6ommrrx o6reuax [orarra ,r
o6oxxesnoft fissecru. Pecypcon IrorArIIa B Harrreft Pecny6nme Her. flpe4cran-
Ill.etcfl, qenecoo6pa3HhrM 3aBo3[Tb ero r{3 P@, a r{MeHHo r.rs Il[roreBcKoro KoM-
6unara, pacr ono xeuHoro s6 ilwsu C anrr- flerep6ypra.

r{ro xe Kacaerc, o6o>ror<ennofi rassecrr,r, ro o6ecueueu}re ero MoxHo ocyrqe-
crBr{Tb 3a cqer co6crBeuuhD( pecypcos. B pafione ropoAa fxraxa r,rMeercr psA

Aefictsylolq[x KapbepoB u nepaspa6arrrBaeMED( MecropoxAenuE Aanuoro cbrpbfl.
flpa nepepa6orrce aiIyIrrIToB 6onsImrun o6telrlarun florartra yBeJrr.FrrrBaercfl

BBD(oA cyrn$ata rtaJwll., T.e. gror flepeAen orJll{qaerc, fipttrffrtuecKr,r orcytrcrBr{eM
MHororoHHtDKIrbD( ofioAoB, qro oqeHb BtDKHo c uosruIfifi KoMIrJreKcHoro racrroJrb-

3oBanr{, cLrpbr. O6xcrr xe rrcBecru corrpoBoxAae..tcfl nu6pocorrr r arrr,rocQepy n
6ormrmn< o6reuai rasa COz. I4cnorusonaur{e sroro ra3a rro3BoJr}rr Bbtrrecrr,r Ha

ronapnrffi pbIIroK s 6oJcrED( o6teuax oqurqesnrui ymerrcnrui ra3 Ir c)D(o[ re4.
Ha rurx HMeercs orpomrrui crrpoc y upepprrnrfi rmqesofi r4 Ap. orpurcJrefi npo-
MbrrrrJreuHocrr{. Bce gro B qeJroM,6esycronHo, pe3Ko yBeJllr.rlrT o6teturr mBapHoro
[por{3BoAcrBa H yJryrflro{r o6rune gKoHoMuqecKrre rroKa3areJM rorra6nnata.

Euuncrsennofi ne,qopa6omofi upegnaraeuofi TexuoJloru[fi frr;Itr,stcfl To, rtro
uo cefi AeHb He yAarrocB arrpo6fipoBarr ee B rrpor,r3Bo,qcrBeHH6D( ycnoaurx. K
coxaJleHrrro, traum Heoruro{parrrrre o6parqeurrfl B coorBercrBylorr[ITe roccrpyl(-
Typbl, K pyxoBoAcrBy 3aBoAa, a raKxe KoMrraurrrr <Fondel Metal>>, Koropafl frBrts-

Jracb Ao trocJleAHero BpeMeHfl e.{trrroiMrrHblM BnaAeJIbIIeM BCerO aIIIOMHHI{eBOrO

KoMrrneKca gamefi crprurbl, no cefi AeHb ocrarctc.f, 6egorBerHlrMlr.
B ro xe BpeMrI, ecm{ B cBoe BpeM, 6rua 6rr orasaHa troMolrp I,I co3AaHbI

ycnoBr{ff Anfl [poBeAeHI{, 3aBoAcKrD( r,rcrrbmaflnit, HaItra crpaHa Ha flpaBtx BJIa-

AeJrbrla Patenta Moura 6rr nruirr Ha MlrpoBofi pruror [o peanlr3aqr{fi BbrcoKoKa-
qecTBeHHofo ruIl4Ho3errra. Ho, K coxaJreHrllo, 3Ta npo6lerrla uo cefi Aerrb Bce el[e
ocraerc, orxprrrofi.

B csssu c HaMeqaeMbrM pa3Brlrr{eru n Asep6afi.ryxane iIJIIoMI{HI{erofi otpacnu
fipoMbrrruIeuHocrr.r neo6xo4mo o6parrrr BH]IMaIrue 3a[IrTepecoB{lflHbD( cropou

Ha cnelyrorryre acrreKTbr. .[eno B ToM, rrro B IlocneroIee BpeMff B ptliururrbD( CMI'I
uaueft crpaHbr rrurpoKo ocBeqaerc, oco6a.fl 3nl{HTepecoBtulrocrb B sToM Bo[poce
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TaKI{X BCeMr{PHO I,I3BeCTHBD( Ha Mr{poBoM aJrroMI{H[eBOM OJIr,IMtre KoMlarrHfi, KaI(
<<Ros Al> z <Det.Al Limite&. flo xx coo6ulemma eror Borrpoc Aalre paccMarpr-
Bailc-f, I{ noJryq}In o4o6peune pyKoBo.qcrBa cTpzlrrbr. PagsuTr,re aJrroMrrHr,resofi or-
pacfia npoMr-rlTrreuuocrpl n Aaep6afiaxaHe yKa3arrurrMr{ KoMflaur,r,f,Mr,r [perycMar-
PrBaer ee ocyl[ecrBneHHe Ha 6ase saBosI{MbD( lrs leuHeu 6orcuroe. Ho r Asep-
6aliaxaue lrMelorc.f, orpoMHlre pecypcbr BbrcoKoKaqecTBeHrrLD( urlyHr{ToB, ua 6ase
KorophD(, KaK )mtBr-rRarlocb Bhrtrre, (bynxuuouupoBzrrro B TeqeHHe 6onee 30 aet
e,4rHcrBeHHoe B M4pe Kpy[Hoe fipoMrrrrrreuuoe rrpeAfipr{rrr.re. 3Aecr na 6ase ne-
pepaOorxu aIryI{I,IToB 3arrn'lrcroro MecropoxAenr,rs n 6onsrmrx o6renaa< [por,r3Bo-
ruItrdCb UIrirHO3eM, cepHarl Kr,rcnora u cynrQat KaJtvrs, B TO BpeMfl KaK rlp14 flepepa-
6orre 6oxcratoa flpo]I3Bo.ryrrcfl Jrr{rrrb ilIHHo3eM. Brrpa6arsnaerrlrui s r. 1-frrp6a
rJIIrHo3eM [oJlHocrbro o6ecue.u,rnal chrpbeM Cyuraurcrr,rfi aruorrlnruesrtrT 3aBoA, a
amouranrafi s o6seMe rrops4€ 58 rrrc. ToHH B roA [oJrHocrbrc nepepa6arErB€r;rcr B
A:ep6afipxElue Ao crawrpt ronewrofi tonapriofi npolyxqr.ru. 3aecr B6rrrycKrrrtrrcb
pa3JIHlIHoro ceqeur,Ir r{ T}I[opa3MepoB zurroMr{ElreBbre upo$urul, pa3Jrr{rlHoro ceqe-
HIL fipoBonollHzul 3aroroBKa I,r ilpoKar AJrf; 3neKrpoTexHHrrecKoft upouruuneHHo-
crrr; BnepBrre s 6rmmeu CCCP n Asep6aligxane 6ruro ocBoerro qporBBo,{crBo }r
BbtrrycK Ky[oJIbHbD( noueqermrl rr3 iutroMr{H}rr; r.BroroBJrf;m{cb 6r4onrr, 1pnmu,
KacrplorH I{ Ip. KyxoHHtuI uocyAa r{ yrBapb; npon3Bo.u{rrocr 6olee 1500000 ru-r.
uclaprlTenefi r Aouarrnu,IM xono,q,IJIEH[KzM. Buro na.raro ocBoeHrre [por{3BoAcr-
Ba Ko[[eKropoB Ajrs coJrueqHbD( BoAoHarpeearerefi n np. HN oAlroro K[rJrorpaMMa
tlJIIoMr'IHE B BI,IIe cJMTKoB 3a qpeAeJrlr Pecny6rmrul He peaJmsosrmarocr. I4c-
KrloqeHile cocraBrflJrl,I Jrrlrm- rpynnora6apllTHhre cJrlrrKu, Koropble, 3a rrpelenuur{
Pecuy6rurra npofiar craEIIo npoKar4 BosBparr{alrr,rcE K HaM B Br.r.qe Jrr.rcroBoro rr,jrrr
pynoHHoro [poKara.{JUI [OoneAyrcrqero [c[oJrb3oBitHr{lr ero B [por,r3BoAcrBe To-
BapoB Hapo.qroro norpe6nenux

Taxru o6pasou, eqe pa3 xorl{M HirrloMlrr.rrb BceM 3a}rHTepecoBaHHErM cro-
pouaM, rrro B Asep6afiaxrure B reqeElre 6olee 30 ner ycrreuno QynxqnonrpoBa-
na UIJIIoMHTIEeBa, orpacJrb rlpoMhrlllllerlHocrH KaK oAHa us Hail6oree IIepcIIeK-
Tr,rBHhD(. H nrpu sToM orra B ocHoBHoM Ha MeCTHrD( arrytr,rrrrx. flpan4a, op, ,ro*
6ruu ofipe,qeJleHH're rexHoJIorI{EIecKHe H oKonoru{ecr,e cnoxHocrtr, o KoropbD(
rloApo6no I'I3JIoxeHo BBrI[e. Ho onn BloJrrre [peo.uonrrMbr, ToJrbKo rpe6ylot ou-
pe,qeneuHhrx ycumtfi u coorBercrByroqux r.rnaecntqnfi .

I-onopx o ryeln'ryqegrBil( aJryl{rrrosoft rexHorofl{r{ B rIeJroM, qpeAcf,aBJrflerc,
qelecoo6pasHhM OCTZIHOBT{TrCfl eqe Ha o,4{OM, BeChMa iucryalrbHoM nonpoce. pew
IIIeT o MHoroMI{JTJII'IoHHbx orxo.4ix nepepa6onu MI,IHepanBHoro c6rpBll, a rdMerrgo
6orcrtros u a[yrilrroB.floa mIIaMoBoe rroJre cero.urf, orBeAeuo oKoJro 250 raflil(or-
EbD( 3eMeJIb. H ecru uo ceft AeHE MHororoHHaKHhre rrrJlaMoBbre rolrr(oMoJrorble or-
xo4rr 6oxcr'r:ra llpilKruqecKtr He Boccrpe6oaalru, To lulurMoBbre orxopl airyril,ITa B-
JUIIOTC' TPEKPACIIbI\4 E HE3AMEHIIMBIM CbIPbEM .qJlf, qPOII3BOACTBA 6ETOUOA, CWM-
Karlroro rarprursa ruurr nepergrmai, a Tarol(e Iltrraflep, .rro ocooeHHo B€DKrro IJL
HATTTEfi CTPIIHBI, KAIC qPYIIIIOMY qPOE.IBO.UTTEJIIO BIIHOIIPOAYIqUM. A CCJNA K CIGBAH.
uouy looanrlrrb, qro [potr3BoACTBO Br{HO{pa,ErbD( rrmanep na 6ase ofioAoB uryrfri-
TOB He rpe6yer rleMerrr4 qe6ns u MeraruMrrecxofi oflflerorrHoff apuaryprr, * nap-
crrerolrBLr sToro qpolr3BoAcrBa trpaKrrrecKtrHeorpaHr{qerrbr.K rcuy-xe cjrery-
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eT oTMeTr{Tb, rITO 3Tr,I Ilmafiepbl B 3 pa3a JIefrIe, qeM rD( xeJreSo6eToHHble arlaJroru, a

rD( MexaHrfrecKarr rlpoqHocrb Ir c:rofuosrb K Bo3AeficrBI,IIO OKpyxarcqefi cpe.[El

3HarMTeJrBrro Bbrme. Hecnpocra B cepe.erlre 80-x roAos 4porrrlloro croJrerl,rs Mr,nru-
crepsrBo rrpoMErrrureuuoro crpor,ITeJlrcrsa CCCP B cporlHoM flops.utre [prlcryrrno
K crporrerBcrBy B rop. Ixr.4ra KpyrrHoro qpoMblrlrJreHnoro KoMIUIeKca rlo repepa-
6orxe [uraMoBbx orxo.uoB fmuzsncroro Drrmo3eMHoro xo*r6uxara. B ropcrnore
cporu 3AecE 6ruu,r coopyxeHbr fpyrrnbre 34arrrts. r,r coopyxenur, 3aBe3eno 6ornuroe
rrficro cflerEalrbHoro o6opyloBaHlrr, Marrrr{H, MexaHI{3MoB, TpzlncfloprrlbD( cpeAcrB

E rrp. K coxalleHr,fio, crpor{T€JlrcrBo He yraJrocb 3aBeplII{T6, a 3a I,IoTeKIIII{e 16 net
or sroft crpofoaa ocrillllacr JIHrrIb roJrEIe 34auilfr.

Tarr,lrrl o6pasou, Aanrne[ruee pa3B]rrlle ilrroMr{H}reBof [poMblrrueHHocrl,I B

Asep6ali4Nane c 3aKorrrreHHbrM rIr{KJroM [pou3Bo.ucrBa or pyAhl [I Ao roBapoB
HapoAHoro norpe6rennr crrcAyer [por,r3BoAHTB Tonrro Ha 6ase roMunexcnofi
uepepa6orru a[yH]IToB, a He rlpeBpan(arr uBerylq,Ie 3eMJI[r IsHAxEHcI(oro Kpnf,

B rrrJraMoxpaHuJtrrr{e Ar.f, fsuHeficru.or firn4 Ap.6oxcuros I,I TeM c{MhIM ug6exarr
nporuxrraft cBoero co6crBeruoro HapoAa, oco6enuo ero 6yayruero rIoKoJIeHIrr.
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O IEHETITqECKOM EAI,THCTBE 3ONOTOIO TI BOJIbOPAMOBOTO
OPYAEHEHTIfl KbI3bIJIKYM-HYPATI{HCKOI OPEf IIOHA

IO)I(HOrO TflHb-IIIAHfl (3ArrA4Gtri y3BEKr.rCTAr{)

IO.B.Muxafi;rona, M.M.MancypoB, C.K.CnrnpHoBa,
T.M.Boponn.r, O.T.IIIaMaeB

Hncmumym zeoro?uu u eeoQusurcu u*t. X.M.Afldytnaeea AH pVs,
Tautxenm, yn.Cyneilnanoeoil, 3 3

Mmafilona IO3., Maucypon ll1f,lv[., Cunpnona CJ[, Boponu.l T.l\4, Illarvraen O.T. O
reHerHrrecKoM eal{HcrBe 3tulororo u nonrQpauoBorc opy4enexnc trGBrurryru-HyparuHcroro p3-
ruona IOlororo Tsxr.Illanr @anaaHsrft Yr6elorcrau). flpolsruueruue Mecropox4eril.rr BoJEOpaMa
H 3oJlora pa3mruc,D( PYrorx tFopa4ni ,BJUIIou nporaBo.urbrMr,r erLrHoro pyEro.MarMirrr.rqecmoro
(rpamrotmoro) npoqecca ronrraronno-o6,ryru,rorrroro s,rana B HTDKHID( qacrn( pa3pga, B MeraByn-
KaHoreHHmca,uorlrnofi ro:uue (oran crperurrra n Qopmponarurr nzureooxeaxa) B oxorcr.ftnpy3rrBHbD(

C3-P) sonax Qopmpyrorcx cKIpHoLrAIGIIreeJMroBLre (c rprnrecrro Au, Mo) *r"-ooponca"-
Iil{r; B r{arufirpy3r{BHbD( 3oHzx r vepuocmrrrenofi ro.tue (ocrpoBo4ao[rf rran) _ aoloropy4rrre MecTr>
po)IqeHI4, (rcapu-apcenoruplrr-sonoropyE{a8 roapu-nuprr€pceHormprr-3onoropy4nu, xBapu-ruee-

ItllHo-3oJloropyErat Ooprraarurr); n cna6orpo4ponar+no< Gromx Ha KorrraxTe rpamrrou-
.rIoB c rBBecrruilclrwr fr.c2 - crquonouee.rnrrorue (c Aq Mo) rrleuropo:xaerurr.

Mikhailova Yu.v., Mansurov M.M, smirnova s.I(, voronich r.M., shamayev o.T.
On consanguinity of auric and tungstenic minerslization within the Kyzylkum-Nurataiegion of
the southem Tien'Shan (the Western Uzbekistan). Commercial tungstenic and auric depositJof the
different ore forrnations are the derivates of a single ore-magmatic (gradto@ process of the collisional
- obducted stage. Deposits of skamoid-scheelites (with Au and Mo ad.i.tu*) are formed in the lower
parts of sequence in metavolcano - genic - sedimentary series (during spr*ding and palmocean form-
ing sage) within ths circum-intrusive zones (grarftoids Cr - P); The goldore deposio(quartz - ars€no-
pyrite -gold-ore, quaru -scheelite - polisulphide - auric ore formations) are formed in supra-intusive
zones within the black shele series (island- arc stage); skarno-scheelitic (with Au, Mo) deposits formed
within the weakly eroded blocks on contact of the granitoids with D-c2 li*"rtoo"r.

MixaylovaY.v., Mansurov M.M., smirnova s.K., voronig T.M., $amaev o.T. c+
nubi Tyan-$amn (Qarbi Ozbekistan) Qulqum-Nuratin regionuooo qt t va voHram tezahiirlari-
nin genetik eynilikleri. v3!!amrn-rynayg yataqlm ',"e ayn-ayn ronnasiyaarrn qrzrh toqqu$ma - ab
duksion marhelesinin elmi td,ramesi hesab olunur. UUxemniiz forrnasiyatanrun^"om.u- *J-f *_
naye yataqlan kollizion-abduksiya marhele prosesinin tdromesi hesab olunur. Kesiligin afa& hisselo_
rinda, metavulkanog€n E hno qatda (spredinq ve paleookeanrn amalagakne merhaiesif irituzifi-,
(C3-P qranitoidlari) zonalarda skam-geelit (Au, Mo qanfl& ila) yataqlan; intruziviistfl zonalwdz'qua
qistler-qatnda (adalar qovsii marhalesi) - qzl yaaqlan (kvars-arsenoiirit-qml, kvars-pirit-arsenopirit-
qrzl, kvars-pelit-polisulfid-q'al formasiyalan); zoif yuyulrnug ttoklarda qranitoiAsfi olengOagtan-
nm D-C2 tamasrnda - skam-geelit (Ara Mo) yataqlan emele galir.

IGnruucyu-Hlpannrcrou7 perr.IoH ffBIlrerc, r<pyrmofi rornsparra+onoropyroroff
rpoaruug{eft, qpeAcraBJleltrroft uerbn{ p{lou BoJBOpaMoBbD( }r IipymsD( 3onoropyA-
rro< uemopo>x4eruui, B ToM rMcne Bcer\trrpHo rff|BesrrrbDr rfimEToM Mypyrrray. e
peEIoHe H3Becrrro 6olee cra MecropoxAelfld u py4onpomneruri 3oJrora E croJrbxo
xe noE$paMa pa3rIruHED( pylEcnc Qopruarrui. IAr Qopmryomupre Brrr{cbrBaerc, B
sBoJtrouuolilGtri rgucl YrrcoHa - crarloBJreHr,rrr repp{roprtrr lOxaroro Txn-IIIaux or
rporepo3ofl Ao TpHaqI (Mmafuona n ap., 2005). Kawpui ttl reo4rrrarvrruecKrD( srztuoB
sroro EffiJrrr xaparoeprByerc, rposBreHlreM MesropoxAeriltr? oqpeIejreHHofi reseru_
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qecKoft I{ py4rooopMtuu,IoHHoft [p]rHaAJlexHosm. B ro xe BpeM, MecropoxAeHllf,,
ocoSeruro KpyrrHhre, r{MeroT uurreJlbrryro }rcTopEo cTuuroBJIeHI,If, H flBJUIIOTC, p€yr6-
TaroM coBMerqeHlrrr MlrHeparrbHbD( rrapareHBrrcoB HecKoJrbKrD( pyEsD( (fuprraarqd,
[pOffBneIIIIED( Ha pa:}JI}I[IHEI]( reO/UtrIZlMI{tIeCI(IlD( STaIIA(.

Hau6otee pauHlrft grzrr cflpeAr,rHra TypKecrarlcKoro [afieooKealra (PR-R-
V-e-O) o3rraMeHoBuucs fipo.flBneH]reM 3oJroro-rurar]ruor{,uro-xpoMl,IToBofi acco-
qrraur{H, cB.rrcarruofi c Maabr,rr-yJrbrpa}{a(DuToBLTM MarMarrI3MoM u ssfisrrreftcll pe-

3yJrbraroM Kpr,rcTaJrJrr,r3aur{r4 H Ar,r00epeHrII,Iaq}IE pacuJlaB4 oTBeqruoulero cocra-
By rrr,rKprrra. C uocrsyJrxrurrlecxrrMr{ gMauaru{flMu 6asarbro}rltHoro BynKaH}r3Ma

flpo[cxoA]rT reox[Mr,rqecKoe o6orarqeHr,re MoIqHBD( yrnepoAl,Icro-Kap6onafiro-
TeppureHrro-KpeMHncTbD( TontrI flopoA 6onBrroru KoMlJIeKcoM pyAoreHHBD( gJIe-

MeHToB (U, V, Au, Mo, As, Ag, W, Cu, Fe r,r.qp.). flo-cyuectny, B gTor rlep]IoA
cQopuruponaJrc, rBHaqaJrEHo MerarrouocHrrfi <cy6crpat> oxeauuqecrofi xoprr c
orpoMubrMu rrorerrquaJrEHbruI,I 3arlacuttralr 3onora, nonrQparr,ra H Apyrurx pyAoreH-
HbD( SJICMEHTOB.

Aanee cJreAyer naxrrfr grafi HaKonlrcHfia 3onor4 nonsSparr,ra B ocrpoBo-

.rIyxHoM (sncrrrlarnuecxou) pexuMe (O-S). C upoxaaeHl{eM 6agamt-alr,Ue3l{r-

Aarlr{T-pr{oJrr{ToBofi soprraaqrEra o6pasyrotcs BynKaHoreHHhre nlAporepMaJlbHo-

ocaAortrrEre KoJrreAarrHo-apceHormpl,IT-3onoropyAHEre MecropoxAelrfl, c rIIII}Iq-
ssfi tr1rnm-ffrc-3onoropyauofi reoxlrMnqecrofi accoqnaqnefi (Arr,rauratiray, Kox-
flarac, Bannauray I,I Ap.). Oruronperueulro Ha BceM flpocrpaHcrBe peil{oHa rrpo-

Aonxarorcr (poprvruponaune fr. o6orarqenrae yrulepoAcoAepxaqux ByJIKaHoreHHo-

xap6onarro-Tepp[relrHo-cnaxqeBbD( ToJIq I{ r{x MeraMopQusIra, qro [pI,IBero K

o6pasoaanfiIo Muoro.f,pycurD( cryaruQrqrapoBaulrBD( MHHepuLJrr{3oBaHHbD( 3oH c
HeBbrcoKr,rMrr coAepxaul,LrM[r 3onora" no.mQparraa (pe,uroueraJlbHo-3oJloropyA-

nrre cy6corJractrle pyAHbIe rena MypyHray, Mloreu6ar u ap.).
Co cne,uyrolana puQtoteHEhIM pexl{MoM (D-Cr-z) cBr3arro trporBJIeHI'Ie MarI-

rufrno-nntrcreKopoBbD( Ma0r,rr-yJ6rparrra$uroBbD( KoMrrJIeKcoB Ir, B qacrHocrril,

neplrflorur-flrxptr.r-Aza6asosofi Soprrlaqru, c KoTopo[ n perrone Bropt,rrmo 11po-

ffiJIfieTCA 3OJTOTO-rrIraT[EOr{AIIarr MrlHepaJr}r3aqus, Ho yxe B rrapareHe3Ece c Titta-
HO-MamreTlrToBbrM opyAeHeHr{eM MarMaTrlFrecKoro T:frrrL cBr3tlHHbIM C KpIICTZIIIJtrT-

saq{orffioft prQsepeuqnaquefi ra66po-uupoKcenl{ToBoro MaccI,IBa C ue-nowro-
ornmru-6a3arnrosoft ![oprvraqfiefi B sror rrep]roA Qoprrtrpyrotcx ByJIKaIrorerrHbIe

ryApoTepMirJrbHo-oc4AolrHBre reMaTHT-MUITHeTI{TOBbIe MeCTOpOXAeHIU TaIOKe C

troBbrmeHlr5lMlr COAepx(ZUrIrflMrr TIfIaHa.
Baxgrefimmr,r B cruuroBJreHrrr{ [poMbmJreHHED( 3oJroropyl[HbD( rI aons$pa-

MoBbD( MecropoxAe6ttfi, sBilncf, KoJrJlll3l,Ionno-o6.uyxuuonuufi 9TuIn, KorAa B cBs-

3rr c MorqrErM rpanrrrongrlM MarMarrr3Mou 6rurr c$oprrrnpoBarlbl MecropoxAe-

Hrr.f, pa3JrmrrED( py4rED( r[opruaqd.
3anepmaronTafi eran reKToHoMarMaruqecxofi aICTI{BI,BaIpII{ KOHTITH9HTIIJIE-

xofi lu'rocrDepu (T) xaparrcpll3yercfl Sopt"tupoaililIeM xI'IJIEHED( 3onoro-cypl-
Ma-pryrr-cepe6popyaxror Qopuaryui. Orur sBJtrlorc, pe3yJrbraroM nporBJIeHI'L

MagTr,rfuIbx KoMrIneKcoB pacce.f,HHoro puQtoreHe3a, rrpotBl{Bllrlfic, B ceBepo-

BocrorrgbD( .uomoxr,rByrryx HT6HHHrD( TeKToIr[qecKI,D( 3ouix. Be.uyrurau ere-
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MeHToM cJryxlrr cepe6po. 3onoro u no.nrSpau He xapaKTepHrr r{ [pe4cTaBJregbr
cKopee Bcero JrHrrIb rrepeoTnoxeHHLlMr.r prBHocTrMr,r.

Taxnu o6parorrl, prcropr{r 3oJlora z aonrQpaua B crauoBJrc:avtu paccMarpg-
BaeMoro perr{oHa aMeer oqeHb MHoro o6qero. }Ix narounegr{e cBr3aHo c [o-
CTMaTMaTIIIIeCKI{MrI SMaHaIII{JIML B STaIIEI Clpe.u,IHra I,I OCTpOBOAyXHbIMT4, OCa-
AOrrHbrMu [r MeriMop(pu.recxuuu npoueccaMr{ B xoAe o6paeonauux pyAoBMe-
I[arcullx yrnepoAco.uepxarqux BynKaHoreuuo-rap6oHarr{o-TeppureHHo-cJraHue-
BhD( Tofiq 6olrurofi MoIqHocrH. flopo4rr (popunponanucb B ycnoBr,rrrx ofpulr{Hgo-
oKeaHHqecxux menr$oBbrx 3oH Ira olq)Ernuax KoHTIIHeHToB, B1IaArrH Ha K9HTH-
HeHTZIJTbHbD( CKJTOHIIX U Ap. U aKKwynupoBrurlr orpoMHoe KoJMqecTBO pyAOreH-
HhD( SJTeM€HTOB KaK B paccerHHoM BraAe, TaK r.r B Br,r,ue crpam$uqupoBarrgBD(
opyAeHeiIBD( 3oH MeriMop$orennoro rlrna n KoJHeAaHHhD( Mecropoxgenraft,
cBr3aHHhD( C OCTpOBOAyXHbTM ByIKaHH3MOM.

Kortnusuouno-o64yxquonurrfi reoArrHaMr,rqecrulfi gran, KorAa o6pasona-
JII'Icb rpoMblrfirleHHble cKorIJIeHHf; 3oJrora u nonr$pau4 xaparoeprmyercs flposB-
neEI{eM Molruloro rpaHl{Tor,rrHoro MarMarr{3Ma. Bruelrorcfr. EF/a Tnna rpaHH-
ToI{AoB, orrutltuoruuxc{ pa3HbIMIr ypoBHrMu o6paaonaur{, MarMarfiqecK[x oqa-
ros. Har6o.uee pannrfi (C2) xaparreplr3yercf, craHoBJreHrneu ra66po-rrJrargorpa-
nuronofi Qopiuarurs (Eyxauraycrr,rft rouunerc). Cocran ropo,q rrper.rMyqecrBeg_
Ho roHtul[T-TpolrlbeMutonrul, yKa3blBaer na o6pasonauue MarMarr,rqecKux oqa-
roB Ha 6asarbtosoM ypoBHe o64yqnponanuofi oKeaur{qecrofi xopu (Boxa-run-
cK}Ifi, -f,nrarrmncruft rvraccuru). Oco6eHnocrbro I,Ix cocraBa flBil1ercfl. HeBBrcoKa,
IueJrorlHocrr, upeo6la.qaulre Harp[Lfi IraA KaJrrreM, a Tarxe Bbrcoxoe co.{epxaH}Ie
(3-5%) aKrleccopHoro MarHerrrra. feoxrunqecxafl c[erlurrJrr.r3aru,r, flopoA s Bo-
KIIJIHHCKOM. I,IIITPY3}IBC BbIPOKEHA B IIOBbIEEHHBD( KOHqEHTPEIIIUID( AU
(11,68 xlo-7 o/o), v, Ni, Nb, Cs, L4 cu, As, Sr. I,Iuerorcx npr{3gaKr,r 3oJrororoc-
HOCTIT CKapHOB Ha KOITTaKTe LIHTpy3IrBa, 3OH rrpofil,rJrrrTr,I3arluu I,I upoxriIrKoBoro
oKBaprleBuuru.n.

Bropar rpyma rpalurou,{on (C3-P1) orrrqaerrr rvnroroQaruocrbro E rlpg3Bbr-
qarhlo II3MerrlI}IBbIM cocraBoM fiopoA, AorrycKilrorqil\{ rD( cr.rrD(polrgoe o6pa:oranr,re
I'I3 HeCKOJIbKID( pa3HoypoBHeBbx oqaroB, 3zurel.zuotr[D( KaI( B OKeOHUIIelCXOfi rulacl}r-
He, TaK I'I B Kope IoxHoro KoIITT'IHeIfTa fparumoluFr oTrrqarorcfi cnoncroE roMo-
4potr,ttofi ssoJtroltr{eft pa3rtkrftra MarMarr'BMa KiliueBo-uarprEenofi rqeno.urocrrro. B
tD(' cocra3e BEqeJrffIorcs ra66po-rpanrmas, ra66po-cueHrrr-rpauocrreHr4roBaff,
ra66po-propril-rpauo.ryroprlT-rpilul{THair, .ryroprrr-rpzuo,Eopr{r-4;UrcKlrrop5r, !pa-
Hrrr-&,rscKlrroBiu I{ Apyr[e Ooprtaargu. flopo.6r orJrrrqarorcr rroBlrrrrerubrM reox]r-
MI'rqecKIe{ Qonorra 3onora, normsparraa- K runr oruoctrrc, MHororrHcJIeHHEre rparil-
TOr,rJ[rBre MaccrrBbr Hypannrcxoro, I_lenrparnHo-KrBbrrtr(yMcKoro pergorroB. b ua_
noM rpaHr{Tou4rbre fiopo/tbr xaparoepH3yroTc, [oBbrrneHr{eM oT parilflD( KoMrureK_
coB K [o3.ur]rM coaepxamnt KpeMHBeMa, HILIIIo3eM4 xen*Ecrocr]r, o6rqeft ule-
JIoIIHOCTIE r crraenofi KaJII{eBo-IraTpI{eeoft IqeroqHocrl,r Ha Harpr,reBo-K6urr{eBylo.

fIoA ervrauaqlrolrto-TepMaJlrHblM nos4eficraueM rpaur{Tor{Eroro MarMartr3-
Ma flpoucxo4{T peMo6uxwsarym pyAHBrx eneMeHToB u r[opurpyrorc.f, pyroreHe-
pfipylollll[e c]IcreMLI c o6pasona.uueM IpoMBIIIIJIeEHBD( MecropoxAenafi solora,
coAepxaqrx nonrQpEM, rr aonr$paua, KaK rrpaalrno, c rrplrMecBro 3onoTa. Mec_
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TopoxAeHI{, [peAcraBneHbr pa3JurtrIhrMr{ pyIHEMr{ i[opuauzrrr,rlr, orpzrxaror4{-
Mr{ Korrxperrrbre FeoJromqecKr{e ycnoBr{, rx ipopunpoBarrfir (ra6mrqa). B rx
pa3MerqeHlrr{ ua6ruoAruorcs oilpeAeneuHbre 3aKouoMepuocr}r.

TunorropQubre xaparcrepllcrtlKfi pyAHbrx Qopuaunf, eoasQpaua rr 3onore

Mecropoxcaennfl 3oJtora oruecenbr K TpeM ocHoBHbIM pyEbnI Qoptrlaqr-
xr,r. Py4rr roapq-apceHorupnr-meeJrr{T-3oJroropyltnoft Qopuaurs orJlrqalorcfl
He3HarrrrreJrEgbrM rpucyrcrBlreM cyJrrabr{AoB (Irleuee 3-5oA), cso6oAgofi (6eg-

cy;rrQu,rgroft) Qopuofi upoxuelrr, Bbrcoronpo6noro 3oJlora B ocrIoBHoM B

KBapqe (to 85%o1, rrpoMlrrrrJreuHbrMr{ co.uepxaul{rlMu nonrQpaua (WO3 0,01-

O,O6yo, Ao l-zy). B py,ua:< rcapq-rupr{r-apceuom{plrr-3onoropyru{ofi ([opr,raqur
KoJrrrrecrBo cyJcQr4qoB Aocrrrraer 25%o u 6oree, 3oJloro - B ocHoBHoM ToIrKo-

.U{cllepcEoe (yrropHoe)) r{ cBtrtaEo c mptrr-apceHorlup}Itosofi accoquaqHefi (Ao

90%). Knapu-ueeJrrrr-rrorrEcyrn([u,uro-3oJloropyAnuul r[opuaum orJrlrqaers,

[rr{poKHM pa3BI{TI,IeM Hapfl.{y c u}rpEr-apceEoflEplfronofi accoquaUxefi TaKxe

cym(pngor cBr{ErIq rlruil(q coAepxilI}re pyAHED( M[HepaIIoB Huxo,ryrrc.f, B rrpe-
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AeJritx l0-75yo, rrplrcyrcrByer raKxe BoJrEopaM. o6rqru An Mecropox4enuft
Bcex 3oJloroPylnrx Qopnaallrtfi noKaJI[I3oBarIHbrx B rrepHocranqeBbD( ToJrtrIax,
c$oprr,rr,rpoBarrHrD( Ha gncuMar[qecK[-ocrpoBo.r1yxHoM srarre, frBr:gi{erc, rrpficyr-
crBrIe 3neMeHToB [JrarI,IHoBoft rpynnrr, BrurorL Ao [poMLrrnJreHHBD( KorrrleHTpa-
qfifi. Hau6oJree BDKHoft ssrffercs K*aptt-apceHonupum-uteeflum4onomopyduaa
(popnaaqur, rpeAcraBrleHHuul MecropoxAenuflMr,r Mypynray (I{enrpailrurre Krr-
3brJrK)rMbr, r.Taru4rrray) u gaprrauraH (Cenepo-Hyparzncxue roprr).

Mecropo44erule MypyHTay Har(oru4rcfi B Ha,utrqpyslmrofi 3oHe, B 600 u r
6olee or KolrraKra c o.mouMerrHbrM r.rHTpy3rrBoM. IIo 4arurrur,r [I.X.Xarvrpa6aeBa Lt

4p. (Xaupa6aeB u 4p.,1995), rrrrrpy3rm o6pasoaan rpeMs Qasal,ru. K uepnofi - Ero-
pl'ttosofi - orHeceHbl ltrToKBepKoBbre r.r aafixoo6pa3nbre rena arr,rQn6on-6uoflrrosrx
.u{opr-rroB, MrrKporo{opr{ToB, .ryropr4T-nopQupuron (Kylxyruasr, EecalaH, Mroren-
6afi), xo mopofi - a,AaMeJrJll,rroaofi (arrasu6on-6prourroerre agarraenrurrrr) - BbD(oAbr
rparil'ITol{Aon Cap4aprtrcKoro Macc}rBa- flopo4pr rperrefi $asrr - 6uoffirosrre, refi-
Kolq)aroBble rpaHI{TEI - BcKphrrbr rrry6rrruofi cKsa^>tomofi Cf-10. llft.rporo pa3B]rr6r
Aarfronue o6pa:onanrnx B Brrre ltsyx utrrporrrhD( 3oH: ceBepHac c,(artrarwr cpe4rero
cocraBa u IoxHa-fi - Kl,Icnoro cocraBa. flo nerporunrr.recKltM [ora3areJrflM fiopo.Gr
rrHTpy3I'IBa H .{aex HtxoArrcfl B lroJrffi cocraBa cy6qero.mbD( H rqeJrorrHhD( cepuft
(cu. n culrcKe rmreparypbr <Mypynray),1998). Cyrrnra qeroueft - 9,57o/o. Cranos-
JIeHlIe rpalr[rrolrfloB orBerlaer rvma6uccuruHoMy ypoBruo. Ilopo4sr orrflrrarorcc BEr-
coKt{Mrr coAepxaHlrrrMr,r Rb, Li, F, uonmuelilrrnna w, Sn, u, nrtruercnapronrnr,u,r Mo,
Bi, Au, Pb, v, zn, Ag- corepxanrne 3oirora e garhco< cocraBlrrer 0,003-0,3 r/r (qrr. a
crucKe Jurepirrypbr <MypyH'ray>, I 998).

Opy4enerue Har(orymc.rr B yrnepoAcoAepxarruD( rap6ouarno-TepprreuHo-
cJrrutrIeBhD( flopoArx (6ecauancxax cnum) o-S, parueqaetc, B 3oHe cy6rroryomoro
rlapHoro paiuroMa Hara6onee 6orarrre pyAhr - B yurrx ero ilepeceqeur,rfl c pa3JroMaMr{
ceBepo-3aila,uroro, ceBepGBocrormoro, Mepr,r4roHirrrhHoro ryocrr,rparryf;. Kpyrona-
Aalolr['re pyruIrle 3arlexfi rq)ocnexeHbr ua rrry6rny 6olee KrlrroMsrp4 orru cergm 1a

corlpfiftuorcs c cy6couacurnm uacroBhlMr,r pylpnfi]r 3orraMr.r pauHero (ocrpore,
zgrxcuoro) 3Ta[a 3atexu cocroqr I,r:l crepxHeBbD( KBaprIeBbD( )Kwrg3orr rrrroKBq)Ko-
Boro crpoeHr.rrr. Pyru 6orarrre, y6oro- ,, ,*o"y*6r,r4rbre (ao 3-5yq. Cloxiurr
,Eyr\{, KoMrrJreKcaMr,r. flepnrdi, 3onoro-pe4coMerarrBrro-KBapuearnT, conponoxAaerc,
I@rIHIImar-rG{lpqeBhIMIr MemcoMzITImaMI,r. B ueu BbrreJrfiercfl rnaBHair qpo4/Kg6rra.[
3OnOTO-peAOMerZUrbHaJr af*ol4iLarI4s (ueeiurr, rrr{prrr, apceHorgp[T, UOrU6gerum 14

ap.) n 3HarIIrreJIbHo pa3Bl{ra ranermr-cQafleprrroBrur. 3oncrro czMopo.upoe, B6rcoKo-
npo6uoe (896-946Yoo). Btopofi (nocne4afioroniul) xorrurexc coqpoBoxAasrcr r6aprl-
xrop}rr-ilE6rronrnn'r MeracoMarr{TaMl{. flpegurasnen xanrrorurprr-rulppo.nnrorofi
r'r 3onoro-rllIp}Ir-apceHomrprroBofi (rmpocreneHHuur qporryKfiGHax) accorrrarg.rfl\,fl{
c 3orroroM 6onee Husroft npo6rr (841-996%0). Tpersa cfla6o pa3Brma, qrprr*r-
Itr{pldroBtu accoluarE4 Marlo 3onoroHocHarr (npo6noc-E 871-885%o). B qenorr,r a py-
Aax .4o 85% sorora Ha(oEmcs a cno6o4rofi ([oprrre B KBapqe, ocraJrrroe - B cposficx
c cynr{uaa.r,ul r{ B B}rIe sKJtroqeriltri B HrD( (IO4aterrv z 4p.,1991)

Memopox4euue r{apul{Ttur HtxoArmc.r B gH,qo- rr gK3oKorTarTonofr gona<
roxHoro KoHTaKTa Kompa6a4cKoro rpaHlrror4Eoro MaccI{Ba Ha rrJroqaAH co-
IIpf;)KeHlUI cy6ruupouroro Kapayrrxana-rlaprrrr,rraHcKoro piBJroMa c ceBepo-Boc-
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TorIHbrMlI (cy6uepuIlloHztrlBHblMrn) uapymeHr{rMr{. Koupa6arcxufi rotrqesoff
rrnyroH orHocHTc.fi (Xarrapa6aeB r,4p.,, I971) x ra66po-cueHfiT-rpauocr,renxrosofi
BerBr{ QopuaquouHoro rfifla paflaKHBr.r (Czm). Ctpoeuue ero Heo4ropoAHo.
B qenrpanrnofi qacru HaxoAltrc-s orHocr.rreJrBrro ,4peBHlafi urroK, cocrorrqrafi us
6loxon, cnoxeHubD( au$u6on-nr{poKceHoBrmu ra66po, gcceKc}rraMu, MoHuogr.r-
TuIMlI. B o6paruleHr4l,I ItrToKa pa3BHTbr arr,r$ra6o.u-6r{orr.rroBbre u 6tornt-av(ba-
6o:rosrre rpaHoclreHuru (4o 80olo nnorqa{ra) u rpagr{Trr. Illnpoxo pa:nnrrr Aafi-
Ku, Korophle o6pasyror.qBa rrfrKa. Bonee paurH]re (uuporcen-arvr$r,r6onoBbre, Ettra-

Qu6ononue Mr.{KpogcceKcr,rrbr, gcceKcuT-flop$r,rpr,rru, cueHr,rro-Ar{op}rrBr, cy6ue-
JrortHhre rparmBr) Tpaccupyror ceBepo-BocroqHyro reKToHHqecKyro 3oHy, rro3A-
urne (aIrl(pr6ol-6lloruroBble KBapIIeBbIe cneHr{To-.u{opr.rrEr r{ c}reHuTbr, 6uoruro-
BbIe rpaulrrrr) - cy6ruuponryro.

IIo' rlerpoxllMr{rlecKl,IM [oxa3areJurM nopoAsr coorBercrByror EomoHHT-
Jrarr,rroBoMy rr{ry ropoA (Xarr.rpa6aeB H Ap., l97l).3soJtroq[s ocHoBHbD( rrerpo-
xLlMIrrIecKI'Ix [apaMeTpoB KoMruleKca cBr3aHa c roMoApoMHbIM xapaloepoM ero
(foprr.ruponaur.rr, B xoAe Koroporo or Sasu x Qase uorrrmaercs. coAepxaJrr{e
KpeMHe3eM4 qeloveft KaTIHJI v]elatphrr I{ co4parqaerct KoJtrrrlecrBo xeJle34 Mar-
Hr{r, KaJrbIItLs' Ll TfiTarta.l4nrpysuB oTJrl{qaercf, rroBbrItreHHEIM coAepxiNr{eu Rb,
Ba ,Sr, peAKo3eMeJIEHhD( gJIeMeHToB rI fioHr{xeunrnr Ni, Co. CrEenurEr r{ rpaHo-
cI,IeHfiTEI xapaKTepl,r3yrorc, [oBT-rmeHHbMr,r coAepxzur]rnMu Au, Co, Be, Pb, Zn,
Ga, V, W, Li. A6cornornrd Bo3pacr [opoA Maccr{Ba -306*4 MJrH.Jrer, rrro orBe-
qaer rpaHrrle Cz-Ct.

3.A.IOaareB[rr H .4p. (1991) ctrrlrrilror, rrro pagHr,re nopogrr rlrroKa [peA-
craBJUIIo'T co6ofi NsN{eHeHHrfr ((pear.4nuarn3ullts, Oenurusaqfi.fl) 6asurorrrfi
(uanrufiurd) cy6cryar. Boree ro3AHI,re rpaHr{T orrAHbre uopoAEr cBr3aHbr c B3nr-
uoAeftcrnueM MarMbr c oKpyxaror[lrMr,r [opoAurMr,r Bo BHyfpHKopoBErx rrpoMexy-
TotlrrbD( oqara(. Taxuu o6pasou, Qruougnrrfi pexrrM r{Meer nry6unnru7 (inran-

rufi"xrui) ilepBolrcrorrHr{K.
PyaosMeluarc[urfi pa3pe3 .Dras6yraKcxofi csrrrr (S1) cnoxeu cJraurlaMr{,

fIIIeBpOJMTllMr,I, UeCqaHHKaMI,r C JIIIIBaMT,T EIIBeCTHSKOB, COAepXI{T Bym@HoreHrrhre
[opolt6r ueTa6asannt-MeraarrrerrroBoro KoMrrleKca rlo rrerpoxuMrlecKr.rM [apa-
MerpaM rrBecrKoBo-qenoqHoro rrlua (ocrpoBo4prarrul uran). fIoA sog1eficrBfiervf
rurrpyslrBa BMelqarolq{e cJralrr6r B gr3oKorrarcroBofi soHe rrpeBpal[eHbr s 6uormo-
Bbre, pexe aEAarry3rroBlre poroBr,rKrr, 6orarrre yrnepo.ql{crbru BeqecrBoM (K-rreu-
nepr, 1983); npocnon rmBecrufr(oB r\,lpaMopr,r3oBaHbr Ir flpeBparqeurr B lparrar-
IIITpOKCeHOBbTe CKapHOr{&r.

Pya*re reJla B rpilroctreullTzx [peAcraB.rurror co6ofi rumefinrrre KBaprleBrre
xI{JIbr, BAoJrb KoropbD( pa3Br{TbI KBapq-[oneBorrmaroBbre MeracoMarfiTbt c arm6ur-
xJloplrroBbrMu 3oHaMlI s sarm6aHAa:r. B cranqtx - ero 6oree Morrsrlle cJroxuoBer-
Bro,Iect xEJrbr, 3oHbr rrpoxr{Jlr(oBbD(, rtrToKBepKoBbD( o6pasonanzfi, couponox-
AaeMbre 6epesumsauuefi. Coaepxauue cynrQa.qoB B pyAax - l-5%.

B cocrase pyA Bbrlenfiercr qerr4pe Mr,rHepaJrbrrbre accouuaruu c 3oJroroM:

KBapq-rroJreBonnraT-rtr[prr-apceEortr[p]rT-rrreeJMT-3oJloTopy4lajl (ocnonua.r ilpoAyK-

rrmHzu) c rrbrJreBarbrM 3oJIoroM (npo6noco 760-350%o); KBapq-3onoro-reffryplut-
HUrfl C Br,IcrvfyroM, ruoru6Aeuou (aoaoro 850-930/oo), He3IIatMTeJIbHarI IIO O6rerray;
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Erprr-apceHorfipr{r-3onoropyrurarr (mopax qpoAyrcrr{Buat) (sonoro 670-730yoo);
normcym([Lrfrias. B BepxrrrD( qacrfl( pyrorrx ren (npo6uocrb 3onora 3l1-675yoo)-
B qeaou 3oJloro B pyaax MeJtrcoe, e 6oJ6mefi cpoeft \asfl4 Hixo.ryrrcr s cno6o.urol{
cocrosHr'il'I B ICBapue. Pym, coAepr@r noruQpana B HecKoJrbKo 6orsrneu KoJrlrqecrBe
(WOr Ao I -2%o), rIeM MypyHraycKlre.

B qelou cJleAyer orMerLITb, rITo orrrernuno na6rnoAaerc, rlpocrpaHcrBeg-
Haflfi BpeMeHHa-f, cBs3L opyAeHeHlrfl c rpaHr,rror{.u{BrMr4 Maccr.rBulMur; a6comomGfr
Bo3pacr IparII{Tol{AoB H MeracoMarr4ToB oqerrE 6mlsox; ilmpoKo pa3Brarbr Aafixo-
nrre o6paeoBa[vts, Koropbre nor(aJrr,r3yrorc, B OAHr{X CTpyKTypix, [pe]Ilvfyrqecr-
BeHHO Cy6mraporuhD(, c pyAubrMr,r 3aJrexaMr.r, r.rMeror EnTpapyrHrrfi xaparrep,
CXOAHbIE C BMCIUArcUI,IMI,I ilOPOAIIMI,I METACOMATEqECKI,IE H3MCHEHfifl.,IT CAIVfiI HE.
peAKo fipeBparrleHbl B pyAbl. Ha o6oux MecropoxAenlrn( ua6rrogaercr pasB]rrfie
Tpex ocHoBHED( MI4HepUIJIEHBD( KOMTTJTeKCOB - 3OnOTO-UeenHT-KBaprIeBoto, 3oJro-
To-rrupr{T-apceHorr}rpr.rr-KBaprleBoro, 3oJroro-flormcyar(fr4ro_KBaprleBoro. B py_
Arx flpr{cyrcrByeT nonrQpau B KoHqeHTparlr.rflL 6Jrr,rsxr.D( K [pOMLrUneHHbM.
3onoro B Pyaax - ToHKoBKpa[iIeHHoe, orHocHTeJrBHo BhrcoKonpo6noe r,r Hixo-
N4Tce' B ocHoBHoM n cso6o,4Hofi Qopue B KBaprIe. Harrlecaercfl. eg1g{1as.3ogaJr6-
HOCTb MeCTOpOXAenrfi - B BepxHr{x qacrf,x 3oJroro accoq}rflpyer c cyrsQilAaMr
cepe6p4 B HI{xH}Ix qacrfix pa3pe3a yBenratmBaerc, coAepxauae ronr(fparrra, uo-
mr6Aesa. c eruuvr cBs3an6r 6oree BbrcoKr,re rro cpaBHerrmo c MypyHTaycrr,rMr,r py-
.{tlMI{ B HAA}IHTpy3usHofi [o3nqu]r KoHrIeHTpaU]ru ronrQpalaa B pyAzx rlapuum_
Ha, HzD(oA'Iryrxct HelocpeAcrBeHHo B 9K3o-, 3II.qoKoHTaKTa( EHTpy3[rBa.

Keapq-nupum-apceHonupum4onomopydnan Oop*aqrry BKrrorraer Mecro-
poxAeHr.r, Koxuarac, flayrrnray (I{enrparuro-Krrsruryr.acrnft pafion). B ux
ocHoBe HaxoAJrrcfl PYInue o6pasoeauull KoJrrleAzuruo-apceuofl]rpr(T-3oJroropyA-
nofi QopnarlrM ocrpoBoAyxuoro erarra. fIoA Aeficreuerrpagrrror4uroro MarMa-
TLBMa KoluM3l'IoHlro-o6.rgmqnoHHoro gTarla [poncxoAr,rr cyqecTBenrriu perege-
paq[, 9TI'D( ptUrH]IX PYA, a raroKe HanoxeHlle rIoBbD( M]rHepzlrrblrbD( accoqflaqEfi.
Cocras Irocnerrlrx B 3rlatIuTeJlbuofi cteneru,r 3aorrcr.rr or cocraBa parrHlrx pyr.

Ha rrlecropox,qeul'Iu Koranarac Ha KoJrnE3rroHHoM orrue rrpof,Br1mrcb rpagr.r-
Tol{,[hr KoKtraraccKoro KBaprleBo.ryropr4T-rpaHo.u{opr{ToBoro KoMrureKca (Cr_z?).
Kornataccrufi uaccuB cJIoxeH TpeM, r{HTpy3nBHrnrn Qaearrau (6uorrr-arraQlr6o-
JIoBbre KBaprleBbre AIOpI{TEI, au([u6on-6l{orlmoBhle lparroArlopr{Tbr-aAaMeJurrrrbr,
aur(pu6on-6raorla.roBrre_rparl.mu) n Xsyy1s xr{JrbHbrMr{-6a:arrar. rtpessrysafiHo m{-
poKo pa3Br,rrrr Aaftror. cocms Iax - or Ar,ropnroBbx nop0uprarom narrn.rposzpon
AO Cr{eH}rr-.qtropHToBED( nOpoupuror, Bore3r{To-cfieccaprtrToB Lt KBapqeBBx
Atropr{T-nop0upnron. Onu pasrrlerqarorcf, B B}rIe fifffoB n o6pasyror cy6^rlrpor_
Hrui Aafironrui uocc. flopogu xapaKTepu3yrorc, neycrofrvuBlrM coorgoueHr{eM
Hdlpufl,Hrrarlrlr. (or K-Na ao Na-K).

Opyaeneuue rpeAsTaBJrego \pyro[aAaronund]r ceK]rrqrr]r]r 3onaMr{ npoxlilI_
KoBo-Br(p€lrrJrerrHoro crpoeHr,rf, Koropbre KoHTporfipyrorc.s cy6mrporrrrur rupy_
meIrH'IMI'I u pa3BI{TbIMI'I B HrD( ,qarirairnr cpe4rero cocrilB€L MeracoMagcecKge
upeApyroIbre E3MeHeHI4, fiopoA orBeqzuor Qoprr,raqrna Jrr,rsrBeHraTon - 6epesrror.
orMe'reHbl KBapII-[oJIeBoIrmaroBbIe MeracoMarr{Tbr c meeJMToM. pyru cJroxeHBr
HecKoJrbKLtMIr Mr,rHepairbHBellr accoq[zu]rrMr{ c 3oJroroM. frasHa.fl ,poayro*u*
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vI3 HLD< - 3onoro-apceHorlr{puT-Ir}rpr{ToBar. flrptrr 3HarMTeJrEHo npeo6na,qaer, or-
ruqaerc, ToHKo3oHa.rrrtrEIM crpoeuneu (n orJrr{rrr,re or KoJrJroMopQuoro pauueft
KOJHe.qaHHOfi sOprr,raqur,r), nucoxurr,rz co.qepxaHr[rur{ MhrrrrbfiKa (lo lyo),3oJrora
(.qo 33rlr), rrJrarlrubr, flailrarytg, a raKxe aonr0paru4 v,e/gz-Lr Ap. 3onoro cy6atrc-
rlepcHoe. OrMe'Iaercfr rrpfrrLas Kopperfiq[s 3oJrora I,r Mbrrrrbfir(a (Bepurran 3.8.).
Bropax [poAyKTI,IBHiuI rroJreBolrmar-KBapq-AonoMuT-3oJroro-rrupr,rr-apceno[]rpg-
TOBaJI aCCOqlIaqI{, pa3B}lTA noKaflbHo r,r LrMeer orqerJMBo pereHepfiposaHHrtrT xa-
paroep. Apcenomapr{r pesKo npeo6n4gaer HaI fiqprrroM. AccoqzauHg orrr,rqaercq
srrcorofi 3oJloroHocHocrblo, HuuIrqI{eM rueeJrr{Ta, gacro flpucyrcrByer caMopoA-
Hoe 3oJroro B HepyE{bD( Mlruepafiax. Tperrx 3onoro-rroJmcyrmQr,r4ro-KBapu-AoJlo-
MI'ITOBUTf, aocoqllrlqm xapalffepl,I3yercfl pa3B[rTr,reM MeJIKOTO 3OJrOTa rro Tpeu[,rHaM
B KBaprIe, B Br.I,qe sKrtro.Ierufi B [r{prrre, 6nexnofi pyAe Ir Ip.

Ha uecropoxAeHr.rr{ layrrrsmy [porBr.rnucb re xe 3oJroro-rr]rpuT-apceHo-
IIIlpI{ToBiuI I,r KBapll-cepuqrar-xap6orrar-rroJrucynr{ngxax c 3oiroroM u cepe6pou
accoq[arlflr. Ocuonuilr qacrb 3onora (7l,4yo), Kar( r,I n Koxuarace, HaxoAr{Tc.fl B

BI'IAe roHKoro{cflepcHofi nrcpaueHHocrr,I B [I{pr.rre, apceHorrflpr,rre. B floJr]rcynb-
Qualrofi accoqlraqlrlr BKilroqeHr,rr 3onora cB.r3auhr c apceuo[r.rprrroM, cQanepu-
rou,6lexlofi py4ofi.

Keapq-ueenum-nonuq)nuQuduo-nnomopyduan Qop*uqrr rrpeAcraBneHa
MecropoxAefrufiMt4 Map,uxau6ynax (r.Cen.Hyparay), Caprr,ruu (r.Kaparay,
Iox.Hyparay). B Hx ocHoBe, KaK E B Bhrrtreorrr.rcaHHrD( Mecropox,{eur,rrrx KBapu-
[r{pr{T-apceHour{pr{T-3onoropyAHofi ([opr"raqr.i:,d', HaxoI,,Tc, KoJrqe,(aEHbre pyau
ocrpoBoAyxHoro 3Tarlae oAHaKo 3Aecb 6oree ilEpoKo flpof,Br.rJrr{cb KBaprl-[oJre-
Borlmar-rueeJrr.IToBtul (xnapU-xnop[T-Eeerurrorax), KBaprl-3onoTo-nonr4cyirso[g-
HaiI accoqplal\Idil, cBf,3aHHBIe C rpaHHTOr{AIIhIM MarMarH3MOM KOJInlBrroHHoro
gTuIrIa. Ha u.noqa&t 3TI{x Mecropox4enrnfi BfiA[rMLre rpaH]rror,rAgbre MaccuBhr
OTCyTCTByIOT lI [peAIIOJIaraeTct, Ifro oHIiI HiD(o.(flTcfl B HaA]rHTpysunnofi 3oHe.

Mecropox.4ewre Caprwru Hixolgrc, Ha flepeceqeHrau cy6rmnpomoro orpe3Ka
Kaparaycxofi pymofi 3oHbr c ceKyqndr,r ceBepo-BocrorrHbrMr,r pa3iroMaMr(. Pyaos-
MelqarcIryrl\,Il,r flopoArlMr{ cJrFxar ByJmar{orexHo-xap6onarno-TeppfirerrEre Qrnuue-
BbIe ornoxet*u. €-O, H B [epByro oqepe4b Srunrrro-aneBpoJrr{roBbre yrnepoAco-
.{epxcaru-Ie ropo.El. flpucyrcrnyror 4afuonue o6pasouarryte. capMrrcroro wra6as-
.ryropllT-rpal[rroBoro KoMrrnerca (Sr), cueru{uurrr3r.rpoBauHoro ua Au, Bi, Cr, Ni r,r 4p.

Opyaenerue Hixo4mc, B 3oue rrepeMrrrbx, KararJrir3r4)oBzrrrHbD( uopoa cy6-
Ilxrporlroro AoJIroxIIByIrIero Cy6arm-Caprwr.rcroro pzliuroMa- Py4rrre reJra npeA-
cTulBJIeHbI CTepXHeBbIMII KBaprIeBbrMr{ XI{,JIaMI{ r,r npOTrDr(eHHbrME 4pyroflaAarouu,t-
MrI MI{HepaJM3oBaHHbIMr,r 3orraMr,r [poxfirrKoBoro ]r ItrToxBepxoBoro c.rpoeruu. Oro-
nopy4rBle IBMeHeHT{, B IIenoM nporBnenbr cra6o. Ycranosnermr Kmpu-[oneBo-
rrmaroBbre (arm6rr) c xJroprrroM MeracoMrrrurbr B Brue oropoqeK Boxpyr pyEGD(
TeJI, TecHo c HlrM cB.rnurHa 6epesu'msarurx fi aprutrrJnanarr4fl (Yuranon il N.,2003).

Pymt orrfiqalorc, HepaBHoMepHBIM pacqpeAeileH]reM cy.rn([uaor, KoJrlrqe-
crBo KorophD( MecrzrMr{ Aocr}raer l1Yo. Outu ciroxerrbr rpeMfl MEHepaJrBHBrMr{ ac-
couurutr{rM?r (Mycrn, 1984). Har.r6onee pafirafl, - ans6vr-rcapueBarr c mrpr,rroM rr

rrreeJrrrroM. flpeo6nalaroqa, [poAyKMBHilI [Epl{r-apcenorrrpl,Ir-3oJloropyryru
accoquartrrs. Couponoxaaetcfl. rcapu-rap6onar-cepruuroBLlMl{ (6epesumr) LBMe-
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HeHlrffMU. B COCraSe accoqfiarllru: m.rpporr,rH, xitrlbKolmpur, c(panepr.rr, KoJllrqecr-
Bo I{x c rrry6uuofi yee.nruBaercr. 3onoro (upo6nocrr 650-7500/cr0) 3Aecb rorrKo-
lu{c[epcHoe, HaxoAr{Tc, B ocHoBHoM B [Irpr4Te, apceHorrfipute. Tperrs, KBapq-
normcynr$Ia.4{o-3olroropy.4nas accou}rarlr4n, paSr;fiaa B ocHoBHoM B BepxHr,rx qac-
rfl( pyrurbD( re.n. 3oloto (upo6nocrs 490-700%o) cnraauo c 6lercnofi pyAofi, rare-
HlIToM, cQanepu'rona. Menee npe.ucraBneHa 3oJroro-TeJuryprIrrzur Elccoquarlfis., t4e
Hap{Ay c rennypr{AaMr.r pa3Brro BbrcoKorpo6uoe (870-920Yoo) 3orroro.

Mecropox4eune Map.uran6ynax [puypoqeuo K crBoJronofi nsrsa my6ru-
Horo pil3JroMa, colpoBoxAaloueroc, Aafixaufi pa3JrruHoro cocrasa (.una6a:onrre
uop(fnpnru, qeJIorIHhIe 6asarbrou,4sr) uutxcnecurrypuftcKoro MaJrbry3apcKoro 4,ra-
6aa-4zopl,It-rpaHl,IToll4loro KoMlrnerca. OpygeHeHlre Haxo&rrcf; B ByJrKurHoreHHo-
TepprreHHo-cniurleBofi romqe rrlap.uxan6y-rraxcrofi cBr,rrbr (O-Sr). py4rrre rera
qpeAcraBneHrr ctol6oo6pasurnua u rpu6oo6pa3HrrM[ rtrToKBepKoBoro crpoeHr.{r,
a raloKe BhlAepxarrHburl nJlrrro- r{ JrIrH3oBrlIrrBMH TeJrEtMr{ c 6onee 6orarrnau py-
AaMr{. oronopy4rrre rEMeHeHr.r, nopoA [peAcraBJrerrr 6epesvrusau{efi fi apr1n-
w*al41ue{t, nporBneHbr cl a6o.

Pyarr cJroxeHhl'rpeM, flapareHer]rsecKr,rMu M]ruep€rJrsulrMr,r accoqua7giwpt4.
Koruqectso cynrSuaoB cocraBJrf,er 5-15%o. Co.uepxanue 3oJrora - 2-6rh (rc
60r/r). ,{ocraro'uro []rpoKo npe.4cralnena nau6onee paurrflrr KBaprl-xnopr,rroBrrrr
rtreeJrl{TcoAepxar{arl c 3oJroroM accoqnilIr.r;r. Ha rny6oKr,rx ropH3oHTrD( oga [rgo-
rAa sa6rnoAaetcfl, KaK cuuocroflreJrruzur (Mycrn, I 984).

rnasHas 3onorouecyqa-f, apceHonxpr.rr-rr{pHTonaa (nrprr pe3Ko npeo6ra-
Aaer) accouuault , colpoBoxAaeMzur MeracoMarr,rrurMu 6epesuronoro rlrfla, co-
craBJrrer ocuoBrryro qacrb pyA. 3onoro 3Aecb Ar,rcflepcHoe ]r qacrr,rrEo trepeor-
JIoxeHHoe yKpyrIHeHHoe, r,rMeer upo6nocru 680-740%o. Hrrencusgoe pa3BgTrre,
KaK r,r Ha MecropoxAeHlrlr caprraru, r,rMeer rperbs, 3onoro-noJllrcylrQnlmar ac-
coqfiallrtf,, pa3BrlTilfl B ocHoBHoM B BepxHrrx qacrD( KBaprleBo-pyAHrx ren. 3ono-
ro 3Aecb orHocr{reJrbHo KpyrHoe (0,1-lm,r), nenncorofi upo6rr (550-650uoo).

Hs NgroxeHHoro Blr4lo, rmo Bce MecropoxAeur4rl 3oJrora Krrarrrryuo-
Hypaulucxoro peruIoHa, He3aBllcr{Mo or r.rx pyruo-r}oprrlarg{ouHoft npnnaAJrex-
Hocrl{, xapar(Tep}I3ylorc, rrpacyrcrBlreM B pyAax norm$parraa B pa3JrmHbD( K6J11a-
rrecrBrrx, BrrJrorB Ao rpoMbrrrneHrrED( co4epxanrfi (rlaprrlrman, Mypynray). Ilpra
9TOM OTq9TJTUSO Ha6ffOAaercs yBer[qeHr.re B pyAa( coAepxaHr,rf; rormQparr,ra c
rrry6rmofi (Mypynmy, Map4xau6ymx). oco6enso xopouo sro Br.r,Ero Ha rpr-
Mepe KBapq-apceHorr4pr{T-ureeJrr{r-3onoropyIHofi $op}raruu. B pyaor Mecropo-
xAeHr4, tlapur,rtau, HaxoArrqeroc.f, He[ocpeAcrBerrHo B 9K3O-, oH.qOKOHTIUffOBBD(
3oHzlx I,IHTpy3I{n4 coAepxanr,r.E ronr(fparraa 3garr}rreJrbHo BLrme (lo l-2Yo1, Hexe-
m{ B pyAurx Mypynray, HixoArrqeroc, B Ha4rHTpysnnHoft Ilo3r4rlr.rH. pauee sa
3aMerHble cKo[JIeHI{' meeJrrrra B MecTOpOXAeHI{rD( OKOnO}IHTpySrrxoft aorrr
Hypaurncroro py4roro pafi ona yKa3hrBiur raKxe O.E.Beprrraan (Mycun,l 9g4).

Mecropoxclentrfl BoJrrspanra ilpeAcraBneHBr cKapHorrAHo-meemarosofi
(Caprrray, Cayr6afi) E cKapHoBo-rtreeJrtroBofi (Kofiram, Jhnrap) Qoprraaquxus.

Cxapuoudno-rueerumonca Soprraar[rr nau6otee oTqerJu6o qpeAcraBneHa B
ApeBHm( MeraBylmaHoreHEo-oc4[orrrr6D( ToJtr{Ix grarra pacKpbrMrr Typrecraucro-
ro rureooKeaua @-v-e-o). B Hyparmcrol,r pyrnolr pafione vra Qopnaarpnr He,4a-
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na rrpoMbrrlneHHbx MecropoxAennfi, Ho 3Aecb B npeAena( Terrnrpxa6yx-Ycryr-
Cenrg6cxofi nnoqa.ua B glt3ororrralcrax o.ErolrMeHHED( rpawrrourHbD( Maccr{BoB
(Cs-Pr) Hrxo.4mc, MHoroq[cJreHHBIe cxapHor{Ero-ureeJtrrroBrre pyAo[posBreHfi,
(Kapsax, r{xarr,r6yrarq @agunuvran, Canrysap, flannrrvan, Myruaxauar u ap.). Py-
AOBMeI[arOrryre [opoAbr [peAcT{lBJreHbr npeflrvryruecTBeHHo [ecqaHo-cJrtuueBbrMr,r I,I

AonoMI{T-ICpeMHI,IcrbrMr,r uopoAaMn, rraerauop$rsoBzruuErMr.r Ha ypoBHe 3eJreHocJriur-

IIeBOfi t[argru, a TaKx(e o-S1 frnepoAcoAepxarqn/fi,r Tepp[reHHo-cJrarrueBhrM[r ]r
ByJrKauoreHHo-Tepp[reHHo.xapSonarnrnrr (lopuauunrnr. frasHa, MerirJrrrorerrrirre-
cra.fl oco6eHuocrb srrD( ouoxerutE - 3apa(erurocrb rD( Au, W, V, U, Mo.

Opygeuenue [peAcraBleHo Jrr,rH3oBr{Ero-rrJracroBBrMrr 3arrexaM}r nomlppa-
MoHocHED( cKapHoll,uoB TpeMonr{T-aKT}rHoJI}IToBoro cocraBa n cy6couacHbD( 30-
Hax 3uaturemnoft rporffxeHrrocru (,uo 40-50 ru). IlleenuroBrur BKparrJreHHaJr

MHHepaJIr{3aIIrLfl npuypoqeua K KBapqr{TaM, cKapHoulqrrrM o6pasoralrurM, cJrau-

uuu, KBapueBbrM xrrrrzlM. Co4epxanze WO3 - or 0,03-0,1 lo l-2o/o (Kapsar, Oa-
sznruan), ilocroflrrubr rpr{Mecra 3 onora (0,2 5 -2,5r / r), uorm6Ae ua (0,O2%o).

Hapxay c meeJrrrronofi unnepaflisauueft na srofi nnoualu{ B Tex xe orJro-
xeHI,uD( pa3BETbr MHoroqrrcJreHHrre fiporBreur,rc 3oJrora. Oxrl o6rr.rHo HtD(oAffTcs

B 3oHax cufrTvtfl,, HepeAKo accouunpyror c BepxHeuaneogoftcKlrMr,r 4afixarrax nana-

upoQupor. Opy4enenr.re fiprrypoqeHo K 3oHuttr,t Tperu{HoBarocrr,r c pa3Br{r?reM

JIITH3 Ll Xr,rJI KBapIIa, a TaKXe rGapqlrTOBbM r.r MeTaCOMaTlIqeCKHrr,r UOpO4arrr. co-
Aepxaur{e 3oJlora cocraBJr.f,sr 0,2-10,4 lo 49,3-97,7 rh.I4s npuuecefi, rar upa-
Br{Jro, [pficyrcrByrot nonrQparr,r (WO: 0,01-lyo), Taxxe MeAD, Mhrrrrbrx, ruonu6-

AeH, OIOBO H Ap.
B I{errpamnrx Krmrurryr"rtx orJroxerilfi PR-R-V cnoxeurr MeraByJrKuuro-

reruro-ocaAowrofi ro:ueft (nyranoremro-KpeMrucro-rap6onanro-TepplrreHnzur

QopMaq{f;). B smrarefi qurcTrr pa3pea rroportrr rlpeAcrulBJreHbr laeraruop(pusoB.rrrHbr-
l,or (s ycJroBrin( auQr6orumosofi u eru.rgor-arr,r@u6orurronofi 0aryrft) yrrrpa6asrra-
**t, ryafiazamr, ra66pougarrnn c cyry6o HarpueBbrM (Na:K>10) ToneuroBhu rpo-
Srarrel,r (oQNorurronrul xouureKc cr{pe4rHronoro urana). Bepxnrx qzlcrb pa3pea
cnoxeHa ocHoBHbrMu ByJrxarrrrraMlr u ryQQrrau[ c KpeMHHcrbIM]r nopoaa:vna (c
rrprrMecbrc yurepoAa l-2 to 5%A u xap6oxarrrurm (upauopa) ropoAzrMn. floporur
peruoHzrrrBHo rr,rerarvropQr,r3oBrrHBr B ycnoBr{D( Sauu 3eJrerrhD( cJnutrIeB.

B r.IOx.Byrzrrrray B oTr{x orJroxeHr,rD( Hzuro.qmcfl IIpoMbrIrrJIeHHbre cKap-
HoH,u{o-ueeJrEToBBre MecropoxAeaut Ca7n6afi, u Capnrray, Koropble pa3Melqa-

rorcs B oKoJror,ruTpysunuoft soxe (ruyrpeHrrrul Sauur KoHTaICToBoro MeriMop-
r[raarvra) r{ B r,rrlTpy3r[BuD(. Br-rme rro pa3pey B rra.udHTpysrnuofi 3oHe pacflonara-
erc.s 3ororoe opyAeHeHLIe MecropoxAerufi, coorBercrBenno Eynyrralr u Typ-
6afi , coupoBoxAaeMoe JII{crBeHET-6epesutonhIM}I MeracoMar}rraMr[.

Memopoxaerue Cayr6afi ffixol[mc, B MeraByJrKruroreHHo-oca.qowrofi ToJ ue

(PR-R-V), caararoqefi ryFmylo Byrtrcauor€Hrryrc nocryoiucy, Koropa, rpopBaua
rrrroKaMr{, .qafual*r aAaMerrurr-rpaulrrroB (CrPr) r 6o-rmtrona KoJMrrecrBoM Aorpa-
rraror{ErrD( (unrgo.uroprmbr, Kepcaurrfibr, cneccaprurrr] u trocnerporl]rrorlrrrrD{
(.uaopr.rrra,ryIoplrroBble uopi[nprru I{ Ap.) gaer (YmaxoB H Ap., 2003).IIo rprunue

c trrrTpy3r{BoM pa3Br,[Tbr KorrTrucToBBIe poroBEKIr (rryrperurrr sau{, allsn6orurr-
poroBrtr(oBafl, BHerrrrrf,r - MycKoBlrr-poronmonax). Orconopyrorue rl3MelreHufl o6pa-

261



3yIOT 3OHbI MerKO[pOXI4nKOBbD( MeracoMarrmoB c rueeJruroM r{ no Beprr{Kulrlfl oxBil-
TblBaror,{o 300-400 M or noBepxHocrl4 Lrrrpy3r{Ba- Pyrorrre rena Epe.qcrzlBirrror co-
6ofi uuorospycHrre Kpyrhre macroo6pa3Hbre 3aJrexo{. Onu cnoxeHhr cKapuaMr,r,
pa3BHThMI,I IIO IrJIaCTitM, JIIIH3€M AOnOM]ITOB6TX A3BeCTHrtr(OB C 3aXBZlrOM [pOCnOeB
poroBr.rKoB, KBaprllrroB, .4oJroMr.rron. co4epNaune wo3 - 0,12-1,50 . cxapnrr IIpe.(-
craBJIeIrhI MarHe3LIaJIbHhIMrI H H3BecrKoBhrMH pa3Hocrf;Mu. klz pyalmx MlruepaJroB
[pacyrcrBylor IITeeJIHT, tuorra6renut) rupun, xiulbxorrupl,IT, apceHol[IpI,IT, BHcMy-
TrrH, caMopo,urbre 3oJroro, cepe6po, Brzcl{yr. florrynrue KoMrroHeHTbr - 3oJroro
(0,25-1,5 Ao 5-9 r/r), ue4r (0,1oh), BHcMyr, naonu6.{en.

Mecropo>4aerue caprrray flprypoareHo K o.uroHMeHHoMy rrrroKy rpaHrrrou-
AoB, [popbrBztro[ryrx MeraBynKauoreHHo-ocaAorilryo Tom{y R-V (rornaraccKarr
cnura). Parpes [pe.{crzIBJUIer co6ofi qr,rKT[.rqecKn nocrpoeunrui BylKaHoreHHo-
oca,qouGul KoMITJIeKc (nynxanoreHuo-TeppureHHo-KBapqlrr-rap6onarnrul rrn pa:-
pesa) n nepr.r(fepuu raJreoByJrKnnr{.recrofi nocrpofixu (Yuraron H Ap., 2003).

Irlnr-pysrannbre nopo,[6r orHocrrcs r ra66po-rpaHocueHrirroBoMy rd rpaHo-
Lt4OpfiT -araMeJrnr.rroBoruy (c3-P 

1 ) xounlexcau.,{afi xoBhre flo.fl ca pa3Br,rB4rorc,
Ayroo6pa3Ho HaA BbIcryIIoM rrry6oxo (1-2 rrrr) 3anerarcflIero r{Hrpy3nna. Cpegu
[ocrrpaHr.rro]TAHrD( AaeK BbrleJrffrorcfl ,[opyAHbre (a4arrlen.rrrt-nopQnprr, Mr,rKpo-
rparroAr,roprru) u rocrpyAHbre (rpano4uopur-uop$prpbr, .(HoprrroBbre nopQnpz-
ru lt gp.). Merarrrop$ilqecKue opeonrl KoHTaKToBoro opotoBr.rKoBaHr.rr r{ cKapHH-
poBaHVs IIopoA o6parr,ur*or uHrpy3rlB Ha Beprr{KanbHyro rny6uny Ao 600 pr. Me-
TacoMarlrrrecKr,re r,BMeHeHr-r-{ rrpeAcraBJrenrr 6epesurwzagueit (no gafirau, Mera-
BynKaHHTiM, iuleBpoirHmu), nponlaxrTn3atJuefi n cenepHoM 3K3oKoHTaKTe r{H-
Tpy3HBa, ryu6eurusaquefi rpanr.rror{AoB.

OpyaeHeuue orBetlasr rIByIvI TI,IltM. 1) AnocrapHoBo-cKapHor{,[Hbre MHoro-
flpycHble nJlacroBhre 3arlexll MoruHocrLto 1-2 Ao 15-20 M, rrporsxeHHocrbro ilo
rpocrr{paH}rro u rraAeHr,fio or Aecf,rKos ao 150-200 rra. Opyaeuenae arroMurrHe3r,r-
ilrlLHo-IircBecrKoBo-cKapHoBoe. Cxapuauu 3aMertrarorc, AoJloMr.rroBbre r.I3BecrllrrKrlr,
flp]rJrerarcq]re ropH3oHTBr KpeMHTaCTO-TeppfireHHBD( nopoA. cOlepxanne woi -
0,3-I,5yo.2) B su4o- I{ gKsoKoHTaKToBbD( qasrn( pa3Br,rrhr rplronaaarorrlue KBapu-
6norur-xanmrflaroBbre xpLJIbI r{ [poxrrJrxu c meeJrr,rrou, uonu64eHr.rroM, Qruoo-
pr.rroM. Onu cnararor 3oHy rrporf,xerrHocrbro 40 1,5ror, m.rpunofi 150-300 rra. Co-
.4epxanue WOI - 0,13o/o, uomn6Aena - 0,0Lyo.

B cocrane pyA flp]IcyrcrBylor MarHe3uaJrbuhre cKapHhr, r.r3BecrKoBbre ruro-
MarHe3I'IZIrIbHhre r{ anoporoBllKoBbre CKapHor.rIbr }r pyAHbre MprHepaJrbr LtreeJIHT,
xirnBKorlflpr,rr, apceHotturpt4T, rarreHfiT, c$arepur, BrrcMyrr.rH,3oJroTo. Xaparrepno
HaJrHlrue e PYAaX OJrOBa.

3ororoe opyreHerrre MecropoxAeHrrE Byiryrxau z Typ6arl Huxo,ryrrc.rr B
Ha4rHTpy3muofi rro3r.II[{I{. o6a onn flplr)?oqeHbr K y3naM flepeceqelil{, [poAoJrB-
HED! flO[epeq]rbD( r{,4{aroHaJrBHBD( pEBnoMon c 6ornroru pa3Br.rfl.reM 4aex. Fy.mr
Typ6ar [peAsraBJUIIor co6oft IIrroKBepK KBapueBhx [poxprrrKoB B rroJre mrpr.rr-
ceprn['IT-KBapIIeBhD( MeracoMarr,rToB r{ xapaKTep[3ylorcs reoxr{Mr{qecxofi accortrla-
ulrefi W, As, Sb, Ag, Cq Bi. Ha Mecropoxlenrnr Eyryncan s 6mlxcreM 3rcoKoHTaK_
Te c rprlEl{Tol4frblM Cayr6alicruna MaccI{BoM (Cs-Pr) pa3Br,rrLr cKzrrroJrr{T-.ryro[c]rflo-
BbIe cKapHbI c sororofi Ml{HepaJll43aqr,refi. Ho ocrronnas,-c,iaprb 3arracoB 3oJrora Huxo-
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Iltrcs. B flepexphlBzllollprx rD( KBapuma]q poroBrrKix, KBaprIeBbD( Xr{JrEX, KBapu-
xap6ouarnrx 6pexun<. 3axna.reHrr MuHepamlsauuefi fr Aaifra4.ryroprroBhD( rrop
(pnprrron. 3onoroe opyAeHenlre corrpoBoxA arr.rcs. xroprr-ceplrqrrr-rap6oHar-KBap-
ueBErMH MeracoMarrrrzlMr,l c reoxr.rMr.rqecxofi accoqfiaquefi As, Sb, Cu, Bi.

B IrenoM paccMorpeHl{e B3aMMooruorrreHm ronrQpanrosofi r4 3oJroropyA-
nofi iraranepatm3arryfi4 Cayr6aft-CaprrraycKoro pyruoro pafiona [oKa3urJro, qro
nomQparraoBoe opyIeHeHI,Ie cMeIUIerc, BBepx rro prx]pe3y 3oJroro-BonrQparrlo-
BbIM, 3oJrorhrM c nom$parraou u co6ctBeuxo 3oJIorbIM H flpeAcraBnset co6o[
eABHyro MarMo-py[Ho-MeracoMarzqecK,vro KoJroHHy (Mycrn, 1 984).

Cxapuooo-rueenumosca 0op*aqus [peAcraBneHa B HyparuucxoM pyAHoM
pafioue MecropoxAeulauoMvr (6fi1arrr, Jlxnrap, orHocr{MbIMH K cxapHoBo-3oJloro-
naonu6Aenur-rtreeJrr.rroBoMy Mr,rHepaJIbHoMy rr,rfly. MecropoxgeHr{, flp[yporreHbr
K KoHTaKToBEIM 3oHztM rpaHnrorr.urED( r{HTpy3ufi (C3) c rap6onaruhrMr.r [opoAa-
uu Dl-Cz B KpbIJIbfi turTr,rKJrlrHzrJrBHbD( cTpyr(ryp.

MemopoNaeru.Ie Kofi'ram (r. Cea.Hyparay) naxo.rymcx B 3rrro- la sr3oKorila(-
Ta( o4rot4Meurroro IIHTpy3IrBa c rllBecrrurKatvrn C2 (c npocnonrau urrruucrbDL 73-
B€cTI(OBo-DILIHITCTIx cnal{IleB, 4permefi I( Meprenefi), roropue lloAcTl{naroTcfi
$runueroft (ocago.uro-uemuopQravecrofi) romqefi 51. Ocuonnrur Macca Errrpprma
cnoxeHa nop(pfiponn:g$nfl{ arr,rQr6or-6r{orr{roBbrMr,r lpzuro4{oprraMu r{ a,uaMen-
JtrITaMLT. Illrporo panB[TbI MHoroqIrcJIeHHbre minoz- arrJMToB B gHAoKorrriuooBhD(

rracrE(, a raroKe KoMIrJreKc [ocrrpaHr{Tor44rbD( AaeK !paH}rr- u lpiHo.ryropHT-
nop$npor. rny6xna cr:uronrreHr{,fi Hrqpy3nBa - Ao rpex KM. Xapaxrepreyerc, or-
Irocr{TeJrbto ue6orsuuru gpo3r{orruhrM qpe3oM.

flo.u.qeficmlreM KoIITaICoBoro MerrMop([uaua r,BBecrrrrKr,r npeo6pasoaanu
B Mptuop4 a cJIaIrIIbr n paanoo6pasHbre poroBlrKr,r. fpanrrror,rgbr [oABeprJrr{cb
rpeftaerursaurur, BMerqaroque ropoArr 6epesurra3arlrul (Eepruan 3.8.).

Cxapnono-pyruIrle reJla npe.qcraBJreHrr KoHTrucroBErMH TeJraMra (n roxxonr
rIoJIoroM xoumrre) cyqecTBeHno regen6epmaroBoro cocraBa; Mex[JracroBbrMrr,
Ha rparr.rrle MpaMopoB c poroBr.rKaMr{, ro cocrasy rpoccyJrrp-re.qen6epnrroBBrMr,r
c BoJITIaCTOHT{TOM; CeKyIqIIMLI IIO TeKTOH]ITIeCKI'IM KOHTaKTaM pOIOB]IKOB C Mpa-
MopaMlr, TperrmHaM B MpaMopax, 4arixarrl narvrupo(pnpon. Hapx4y c rtreeJrr{roM
(WOr - 0.25-0,4o/o) r.rutepec rpeAcr:tBJrf,er uolu64eu (0,023Yo), a raxxe rroBBr-
melllrbre coAepxa^Hr{fl MeArr (0,07 7oA), Br,rcMyra, 3oJrora.

MecropoNaerue Jlxu'ap (IOx.Hyparay) Hrxo.qrrc, B 3arra,uroM rr roro-3a-
rIqruIoM KOrrTaKrzN Armaycxoro rpuurrrTor,r#roro Maccr{Ba c xap6onarnofi romqefi
D1, CJIOXOHHOfi IvraCCEsHEnlU IIBBeCIIUIKaI/fl,I c JIIIH3aMI.I rpelvnrefi, [epecnar{BaHHeM
u3BeoTESKOB, AOJIOMIITOBBD( I,I3BeCTH.ImOB, AOJIOMI{TOB, I{3BeCTKOBrX CnililIen. }ra
ToJqa uoAcrlrflaercs yn[{cro-Tepp[reuuo-cJrzutrIeBbrMr,r mnoxenumlr,r 52.

?Irrpyrun cJIoxeH B oclroBlrou 6uoruroBlrMr,r rpaHr,rrrMu c aAaMeJrJrr{Tuutr,

a raxxe KBaprleBbrMlr ,qgoplrrzun. Cpe.4a Hr{x pa3Br{ru Aarircl arrJtrrroB, arrJMT-

rrerMarr{ToB. .{epunarrr unrpyaufi rpeAcraBJrerrbr rpiuroArropnr-nopQr,rpaur,
nopQnpurarrru.

Crapnono-py4rsre rena, KaK r{ s KofiTame, Korrrar(ToBbre, MexurrcroBBre, ce-

Kylru{e. B rorrarroBbD( TeJra( Hztxo,ryrrcf, 6oraroe EeeJrr{ToBoe opyAerreHr,re. 3lecr
rmpoKo pa3Blrrbr ruryore,pMarrbHbre II3MeHeH[rr, Bblpzl3r.rBrrluecs B pa3BuTflH rGap-
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IIeBbDL IIOJIeBOTImaT-KBapIIeBBD( )KWr, A TarOKe IfflMeHeHHhD( AaeK arrru'ToB, a[scKI,I-
rcn (Eepmran 3.E.). ,I[.rr crapnoB xapaKrepuo npeo6naganrne rparrara (rpoccynrp u
arlAparorr-rpoccylqp) Ha,iI ru{poKceHoM (reaen6epnrr, MaHraHoreAeH6eprurfl H rrur-
poKoe pa3Blrrl{e BeayB}tzttra Cna6o piuBr{Tbr Manre3rftIrrbHbre cKapHbr, o6parorarmrre
3a cqer rrpocnoeB .qoJIoMI{ToB. frasHrre pyffrue MxHep:urbr: meeJrr{T, lronn64emar,
npficyrcrByror raKxe rryprrr, IMpporHH, xarrbKo[4pr{T, 3oJroro, Br{cruyr. Co.uepxa-
HI{e B pyAtx WOI - 0,01-0,55 Ao 2,2o/o,Mo - 0,03yo,Ar- oo 4,3 rh.

Taruu o6pasou, B czrMED( Hr{xu}rx qacrqx pa3pe3a (R-V-e) Ksrsrurryuo-
Hyparuncxoro perl{oHa B rlecrpbD( Iro cocrarBy roJrrqzx, o6orarqenurx pyAoreH-
HrMI,I gJIeMeHTaMIr, orBeqalour{x grafly pacr(pbrrrlr{ TyprecmncKoro [aJreooxea-
H4 TITHpOKO IIpeACTaBJreIrbI CKapHOI.I.UTO-UreeJrI{TOBbre c 3oJIoTOM r{ 3OnOTOpyA-
rlble c ronrSpauoM Irpof,BJlemils,. Vx o6pasonarue reHerr,rrrecKH cBr3utrro c rpa-
Hrrror.r.[zlMr{ KoJrmBr.rorrHo-o6AyxqraoHHoro gTarra (cl-Pr). flpu 3Ton B pa3Merqe-
HI,III Ilrx IIo OTIIOEeHI{IO K rpaHUTOu.nHBIM MaCCI4BaU sa6JtrOAaetcfl OlpeAeneHHUtr
3al(oHoMeprrocrb. B sunarran oKoJroI{HTpy3rrBHbD( qacrE( HaxoAf,Tcfl (crapnono)-
cKapHolIIHhIe meeJllrroBbre Mecropox.{eHr.rrr (c uprruecuo 3oJror4 uolu6gena), r
HaAI{HTpy3I,rBIrbD( 3outx B co[pffI(eHl{Ir c 4aftronrnnu rroffcaMu - 3onoropyAHLre
(c npnuecsro ronr(pparrla) rrlecropoxAeulrr.

Ocnornag Macca 3oJroropylHbD( Mecropox,qeHnfi iroKaJrr,r3oBarra B yrJrepo-
,ryctofi (uepnocnalrqenofi) Tomqe ilopo1 ocrpoBoAyxgoro eTaua (O-S), Koropa5r
colep)Ia.IT MHoroflpycnhle MeTaMopiforennrre sor6r o6oraqeHrr,3oJroroM, BoJrb-

Sparvrorr tr Apyrmru sJIeMeIrraMI{, a raKxe 3oJroro-KoJrreA:urubre nporBneur.rrr
ByJlrtuloreuHo-ocaAowroro rerre3r.rca, rrro B 3HawlTeJrrHofi ctenegtr EilJroxnrro
csofi orneqaroK Ha cocrrrB pyA orAenbrrbD( Mecropox4enaft. MecropoxreHr{,
3oJlora 3urErrMalor oornltreft qacrblo HaAHlilpy3r,rBrryro [o3ltqmo, EMeror 6onr-
moft paluax ua rrry6xry (lo 3-+ rcr,r n Mypynray) n JroKaJrr{3yrorcfl Tutror(e B ca-
MI[)( rpturlrrorlAa( (Ilaprrarmu). IIpr sToM AJu HrD( xapar(repHa 3orairbxocrb B
prBMeIqeHrIr{ pyAoreuubD( 3JIeMeHToB - c rrry6unofi gnaulrernno yBennwlBaercg
KoJrEqecrBo nonr![parrl4 BIrJIorb ,qo o6paeoaaur{, meeJrrrr-3onorbD( pyI, Kiu( gro
rrMeer Mecro n 9apuurane. B Mlpynray B MeHee 3po.uEpoBaHHoM BOCrOqnOu
6roxe raxxe na6rnoAaercs 3uaqurerEnoe o6oranqegue pyA nonrQpanroM, Mo-
nn6Aenou Ha rrry6orurx roprr3oHTrx.

B nan6onee cra6o gporurpoBarffiBD( rrplrrroE{.ETED( 6norax perr{og4 rAe
rpalrnrolrltbr fipopbrBzllor c)EecrBeuHo r{3Becrrrtr(oBbre roJrqr{ (D-Cz), Soprrlu-
pyloTc, KoIrTtlKroBEIe [3BegrKoBo-cKapHoBo-rtreeJlr{ToBbre py,Er c trpl{Mecbrc 30-
nor4 MoJrrr6Aera. H a errD( cJrrrajrx MoxEo oxu.qarb ra 6onee rrry6oxrx ropu-
3OETZlx B IIOPOAAX R.V.O-S CKAPHOtrffIO.UIEEJIIITOBOC OPYACIIEEITE.

B qerou Krnrurqnro-Hyparrancrufi perroH fipeAcTaBJrf,ercfl B Br(Ae e.u{-
nofi gmltensno QynxqroHl{poBaBrlrefi uarrrao-py.Urofi cucreMbr. Ha pauuux era-
IIzIx ee pasBEt'rLlfl (cupe;ganronrui, ocrpoBoAyxHrul) sa crrer flocrMarMarr{rrecKlD(
3Mtllrtu[rit, oca,AorIIIBD( Ir MeraMop$uuecxux [poqeccoB flpoucxo.u{no Har(orrJre-
rrr{e 3oJror4 romQparrla r,r Apyrrx pyroreHHED( eJreMeHTOB. IIOA pyAoreHepr-
pFoIryrM nosAeficrBueM rpaHI{ToI{.UIoro MarMarr,r3Ma KoJrJrrr3r{onno-o64yxql-
oHHoro gTarla cQoprvnaponanficr reuerl{rrecKrl poAcrBeHHBre Me)Iqy co6ofi BoJrb-
([parrronue rr 3oiroropyArrbre MecropoxAeur,ur, KoropHe rBJurrorc, fio-cyrqecrBy
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[porn3Bo.[HbrME eAr{Horo pylFo-MarMaTr{qecKofo rrpoqecca, rrTo r{ [prrBeno K

Qopnrnponaurrro noruQpana-3oJroropyAHofi nporuuqzu.
YcraHosreu[e 3oHaJrbHocrr{ B pa3MeqeH}rr,r aom(ppauoBoro E 3onororo opy-

.ueHeur-rff B peruroHe r,rMeer 6ormuroe flparcrt,r.recroe 3HarreHue. Tax, ypoBeHE gpo3[r-

oHHOTO Cpe3a I{rrpy3r,rBrrbD( MaccIIBoB MoxeT cJryrorrB KocBeHHETM pyAoKorrlpoJtrr-
pyloryil\{ Samopolr noruIlrrffrarry}I pya no.rrQpaua rr 3oJrora Maccrmrr c rrry6orcnra
3po3lroHubm cpeoM rBfirrorcs pyAoKorrrpoJmpyrorrynfl,r $arcropaml alr rom$pa-
MOBOTO OpyAeHerrrr, C He3HarMTeJrbHLrM ypOBHeM 3pO3r,rOHHOrO Cpesa - NA nOrnQ-
ptMoBoro I{ 3oJroToro opyAeHeHnfl, Ha4rrrTpy3HBrrbre ypoBrrfi - Na 3oJroToro opy-
AeHeHu.f,. C 4pyrofi croporrBr, culMr,r py4{Bre r}opuaruu sBJufio'rcs caoeo6pasxrnvm
mr4ffiaropaMr,r rrrrra MarMafiBMa tr reo.qtrra*rrqecroft o6crauoslal.
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EAPITOBbTEMECTOPO)I(AE,Iil.kIfl ,CPEAI{3EMHOMOPCKOI O
AJIbIII{fr CKOrO CKIAATIATOIO trOflCA

B.B.Haaupalse
Raexascxuil r'Incmumw MuHepcubHo?o cbtpbfl **t. A.A.Teuttpenudse,

0162, T6mucu, yn. ITatuauteunu, 85

Halnp4qre B.B. BapuroBbre Mecropolrcaenut CpeAnseMHoMopcKoro alrnraficrcoro cnrraA-
qaroro flocca. MopQonorr.ro cKJrfiqslaps gon anrruficxoro Cpe.{rceMrroMopcKoro norca oupeae-
JUII0T JlIrHeaMeHrbI opnoroHarlsuoh u ArftlroHzurEHofi cucreu perMarl,Iqecxofi cetu. Mecropoxcaeurr
6aprr-nomrueraJufl{qecxofl Qopr*laru.u cBr3brB€rrorcfl c pyAoreHepupyroum,ru crpyKrypaMg ceBepo- .

3alaAHoro npocrlrpaHlxl, HcIIbITaBIuHMr,r pacDDr(eHH, s nosAHearErudcxoe BpeMJr. OrMe.raerEq Ba)IC-
Hiu poJI6 xap6oHam a rfopunponanru.r 6aprronrx pyA lr paccMo'rpeH MexaHr,BM py,uoo6pa:onarur
xl{rlbHbx Il crpamQopul{brx Mecmpoxaemd 6aprra. laercn o6trcHerfl{e pacflpe.qeneHr{, 6aprru.
nrx n cynrQr4rx sarexefi a KoMrrrrexcHhx 6aprr-cynrQr{tcfx MecropoxAenrrffx

Nadiradze V.V. Barytic deposits of the Mediterranean Alpine folded belt Morphology
of the Alpine Mediterranean belt's folded zones is defined by the lineaments of the regmatic or-
thogonal - diagonal system. Barite - polyrr.etallic formation's deposits are connectedwith ore-
generating N-W structures suffered an extension during the Late Alpine period. As it noted in the
paper carbonate plays an important role in the formation of barytic ores. Mechanism of ore-
forrration oflode and stratiform deposits is examined as well. An explanation barytic and sul-
phidic ore beds distribugiol q,"ithin the complex barite-sulphidic deposits is also given.

Nadiradze V.V. Arahq denizi Alp qrnqrqhq qurga$nrn barit yataqlan. Aralq donizi'
Alp qmgrqhq zonasuun morfologiyasr reqmatik gebekanin ortoqonal-diaqonal sisteminin tinea-
mentlorini teyin edir. Barit-polimetal forrnasiyasrrun yataqlan tist alp zamant dartrlrnaya meruz
qalnTg gimal-qorb istiqamotli frliz emelo getiren strukturlarla elaqalendirilir. Barit filizljgmesinin
emela gelrnosinde karbonat tarkibli temas siixurlanmn mtihtim rolu, damar va stratiform tipli
barit-polimetal yataqlarrmn emelegebne mexanizmi ara5drnlmrgdr. Kompleks barit-sulfid
yataqlannda barit vo sulfid ehtiyatlanrun paylanms5rnrn izahl verilir.

llsyreuue pasnl{TIHED( cerMeHToB CpeArseMroMopcKoro cKragqaroro no.s-
ca rIOKtt3brBagT, qTo B ero TeKToHI{qecKoM $opMupoBarrx}r ocHoBHEIr poJrb rrpg-
HaAnexr,rr crpyKTypaM, Koropbre xapaKTeplr3yrorc, rrerKo BbrpDr(errHofi ilpflMo_
JMHefiHocrbro lI coorBercrBylor finauerapulrM 3oHaM oproroHanruoft n Ar.rsro-
HZrnBrroft clrcreM perMarEqecKofi cerr{ 3euM. B apxurerrype perHoHa cyqecr-
BeIrIryIo poJrB I{rpillor JMHeardeHTbr mr4porHoro vr Ar{aroHrIJrBHOrO CeBepo-
3arlaAHoro flpocrl{paHrul. Crpyrrypbr Mepl,IArroHaJrrHoro }r ceBepo-Bocrorrgoro
HarrpaBneHHE 3HawrTerbHo ycTynaroT [epBLrM Eyrvf .

Har'l6onee KpyrHofi c'rpyrcrypofi ttn{pcrnra, JrurreaMerrnra.fi 3oHa rrgpr{-
Hofi B 500 ma, upoxorflrqa, MexA/ 40 a 44o [apaIreJrJUrME, Ha3Bartrrarf; Hurrlm KaBKa3-
Tfic-IllanEcrofi Glarypaase, 20U). Ona c rofi r.m,r r{Hofi crerreHhro qerxocru rpo_
cnexHBiloTcs orArnarru{qecKoro Ao T[D(oro oKean4 a orAeJrbubre gJreMelrrbr crpyKry-
pbl oqpeAeJrrror cKraAqrlTocrb B pa3HbD( cefMeHTix perfioH4 TaKID( I(aK KaBKa3, TnG-
IIIaffi H ro)Kr{bnz rcpafi cu6rpcrofi rJrarQopr^r. FIa sailare 3oga (bopil,flrpyff ,astut
crfiarrrilbD( crp)4cryp florrrn4, Barman, IOrcrx Kapuar N flrpeneen (pnc.l).
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B npe4ena< Kanxar4.f,BJrrrourerocr o,urrllvr Irts cerMeliloB cKra[qaroro flof,ca'
a QoprvrzpoBar{w cxra4qaroft crpyrrrypbl, Hapsgy c Irmporr{brMr.r Jrr,rHeaMeHTaMr,r,

npHHr,rMaroT )nracTr,re JrrrHeuMeHTbr ceBepo-3anamroro ryocMparil,rr, qpI,IIaBzu eMy
rbopony nouanofi rrrmt4t4. (gnc.2). .{arursnru irl[HezuerrrttMt4 c(poprrmporano 6oru-
mlarlcrBo crpyKTypHo-Qaquarcnrx soH Maroro Kasrar4 a raroxe Srn6ypca r,r 3a-
rpoca r trIpane. Bocro.uree Kacruuicroro Mopfi oHlr orpareubr B y3KrD( cKra.ryrarbD(
coopyxeHr{D( Kousr [ara, AKraycKrD( rop, Kapa Tay u{y-I4ruwdrcKro( rop. 3araq-
uee rlepuoro Mop, nau6oree 3HarMreJrEHEUr Jrr{HeaMerrrHalr sona Qopunpyer Morq-
Hbre cKralqarEre coopyxews. fi:ritapilL fi Aneruurr, oqpeAeJrflfl rraop([onorruo
Aneruurucroro uoJryocrpoea n ron(furypa4xo Trpeucxoro u AgpuanmecKoro
rrropefi. O gna.umemHocrr,r.u{aroHarrbuofi rnurearraemrofi 3orlLr yKa3brBaer ror Sarcr,
rrro B o6nacrr,r ee Brrwrmss, rrmporrrtu Kanras-Tf,Hb-lllanrcras 3oHa rrorITI,I [oJrHo-
crbro .{erpa.u{pyer r.r fipo.rBrrflvrcx SparueHTapHo.
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Pzc.2. Cxeua crclaArrarbrx crpyrryp H pacrpocrpanemils 6apvna
Kasra3a H rpzneraroqrrx o6acrefi.

I. Ocu cKJraAqarbrx crpyKryp. 2. Eapu:rouocHbre ruoua.(u. 3. MecropoxreHr.r, 6apnra. EK -
Eolrmof, Kasxa3. 3Mn - 3arasxalcrrafi uexropuuft nporu6. IIH - Ilornugu. MK - Manufi
Kasxa3. TJI - Tarrrru. 3n - 3m6ypc. K[ - Koner-,{ar. MecropoxreHr{r: l. Beropevexcxoe.
2. Arropa. 3. Kyraxccxas rpyrma. 4. rlopan. 5. Magueyln-Aasu-Fapeaxn. 6. A.lanepax. 7. Ax-
rala. 8.9oraap. 9. Earuxrmlax.
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Peroncrpyxqus naleo6acceftnon B rrpeAeJrax Kasxa3croro cerMeHTa 1roKa-
3EUIa, rITo JrLrHetMeHTbI ml{porrroro H ceBepo-garlalHoro HarrpaBneuufi .{olxnrr
6utn 6rmr saroxeuhr B tlaileo3oe, Ho lrx ([uxcrnporannoe pa3BuTfie yBepeHHo
npocnerruBaercfl. c nuxnefi ropu. 3aloxeHrre crpyrTyp ceBepo-3anaAHoro npo-
cTrrpaJJua B rlarleo3oe il fix paSBfiTHe AO Ilarrrero BpeMelrfi ycraHaBnilBaeTc, TaK-
xe B fipeAenax Apanuficroft rrJrr,rrrr a prSronrn< crpyroypax Kpacuoro Mops u
Ilepcu4crcoro 3arrlrBa (pnc.3). Hnrepec trpeAcrzlBJurer ror Qarr, qro Ha pa3H6D(
cropoHax KoJrJrI,I3I,IoHHoro rrrBa fipoucxoAr{Jro ycrofiuznoe Qoprr,rrpoBarr}re rra-
pulJrJrenbH6D( IJrrrTeJIbHo pelBlrBarcqrD(cs cTpyKTyp.

=

-

r.=

B

B
s

B.
a\=

co^ui
V/Vt@z

Ft Natcrui
satu0@texui

a 6

Pnc.3. Cxenaa uorqnocrefi BeHAoKTD( (a) u rpnacorsx (6) orloxenrEfi
Apaaufi cxoro roJryocrpoBa.

l. O6nacru pa3MbrBa. 2-LIzott**tu uouurosreil. 3. lrtasrcre pa3JroMrr.

JluuearuenrBl ceBepo-BocrorrHoro flpocrflpaufi.s fracrByror r $oprr,rupona-
Hr,ru cKraAqarocrr{ B MeHbItrefr creleHr,r, Irro orpor(eHo B lO>rurou Txnr-Illane, n
BocrotrHofi qacrlr 3rn6ypca, B 3irrrAAHoft rracrr{ Manoro Kaarasa, r Kpruvry, n 3a-
flaArrbD( Kapnara:r u A-urnaq B Ca)€pcKoM Arnace. flo uepu.UroHaJrbrrbrM JrH-

rreaMeHTai\{ B ocHoBHoM [poficxoArT GnoKoBble cMelqemvrfi9 onu Soprrar{pyrcT
cKra4rarocrr B pel6r{x cJrfrarx r,r Ha KoporKrD( r{rrrepBtrna( (Tanrnn, 3anaJurue
qacTr,r Barxau, Anru r,r 4p.).

Hssecrua BalrHa-fl poJrb Beprr{KaITEHED( JMHefrEED( c"rpyrTyp r pygoo6paso-
BaHIlfi Ir B trpOCTparrCTBeHrrOM pacflpeAeJreHur{ MeCTOpOXAeHI,TI [One3EBD( r,rCKO-

naeMLD(. Taxrae crpyrffyphr, coorBercrByrorque [oHflTr{ro cKBo3HbD( pyAoKoHrIeH-

TplrpforyD(, coHracHo H.H.TonacoHy r{ M.A.@anopcxofi (1968), rpeAcraBirflroT
co6ofi clrcreMrr AlrcJroKarlilfi , nepecexarcqlre rpaHrilIbr nnat(f oprra ll cKraArrarbD(
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o6lacrefi, .[ocrHruu [portxeHHocrrr B HecKoJIbKo Tbrcfq, a B mHpI,IHy - B He-
croJrbKo cor Kr4rroMerpoB. OHE srurc.Iaror B ce6s sonbr rroATtr,rHeHHBD( rroprlKoB,
cpeAl{ KOTOpbD( rlponro3Ho-MeTaruroreHr{qecKoe 3HaqeHr,re flpElaeTcff CTpyKry-
paM rtruprrHofi s HecxorrKo 4ec.srKoB KrrnoMerpoB.

Anarug crpyKryp paurofi opuer[HpoBKr,r rr Memopox.{eumi nonesurx r,rcKo-
rIaeMBD( [Olsl3blBaer, rITo pir3JIrIIIbre py4rbre KoMrrJreKcbr KoH{poltr4pyrorcs c}rcre-
MilMlr pa3HEx nanpauenru?. Memopoxq4ewu 6apun-rroJruMeruur,m{qecKofi Sopua-
rV&r, B Koropylo BxoIf,r 6aprrrorue Mecropo4Aemyrs., B 6omrrofficrBe cJr5r.ruleB KoH-
TpoJtrlpyroTc, irrilreaMerrTzlMr,r ceBepo-3afla,4roro qpocTllp,trll,Is.

B MeraflroreHr.rqecxofi trpoBrrHrlr{lr Karraaa, arcmovaroqefi cenepurui
Kanxas E 3axasra3be, Bbrf,BJIeHo cBhrrtre 20 lapuroBbrx, 6apur-normMerilJlJrr{-
rlecKllx MecropoxAelJ'}/,it. a cBbtrne cra py.Uonpossreuufi. r{acrr uecropoxgeuufi
gKorrJryaTrlpoBurJracb c HaqaIa ABzrIrIaTOrO cToJreTr{s., v3we]fra AOCTaTOTTHO Ae_
TEITTBHO, rrpoBe,qenhr MHOTOWCIeHHBIe r,rccJleAoBaur{rr KaK Qaxropou KoHTpoJUr
MecropoxAeurft, rax u ycnonufi pyaoo6paaoBaHr{.f,, rmo Aaer Bo3MoxHocrb pac-
cMarplrBarr Kanxas KaK THrroBofi uornmon u uccneAoBars 6onee AeranBHo.

Crpyxrypy Kasra3a raKxe Soprr,rr.rpyror Jrr.rnezMeHTbr oprorogzlrrbgo-Ar,ra-
ronalrnofi cI{creMBI, pa3Bl.IBilroutr{ecr QurcNpoBaHHo B TeqeH}re teoJromqecKr{
AJII'ITeJIbHoro BpeMeHI{. Onr,I o6teANnnorc, B 3oHhr peruroHiurbgoro r{ .(axe rno-
6ansnoro uacurta6a, [epecexalor Kasxa3 B piBHhD( HrupilBireHr{rD(, BED(6 lfl 3a
ero [peAeJrbl, HrPM BtDKHyIo poJlb B pacfipeAenerrE[r Mecropox4enufi [oJre3HED(
r{cKo[aeMED(. B ra.recrBe cKpbrrErx pyAoKoHqeHTpHpyroqrx crpyKTyp BBrcTy-
tliuor Mepr{IlloHiulbHBre cEcreMhr, BAoJrb KOTOpbD( ycraHaBnlrBzrlorcf 3oHBr pac-
TrxeHrlf,, 3uIJIeqeHrIbIe IrHTpy3I{rrMI,I Lr 3Kcrpy3wMt4. pa3Horo cocraBa r{ Bo3pacra.
B yanax flepeceqeHr,r, grofi cr,rcrervru c rrry6r,rHHbrMrr parnoMaMr{ Apymx Ha11paB-
leuuft JloKailu3yloTcf, MecropoxAeHllfl - rlBerrlbx r{ peAKID( MeraJIJIoB, xen64
MapraHqa, 6apu'r4 ruI[ca, ne0rt, cBf,3iurHbre c [o3Aneanbulfrcxoft Tercrogo-
MarMaTrlrrecrofi arru slllsaql,Iefi .

Crcprrrofi pyAoKoxqeHTupyrouefi crpyrrypofi .f,sn ercs raxxe cr{creMa
Jrr{HeaMeHToB ceBepo-3ala.rHoro flpocrrrpaHz r r[]rprrHofi lo g0 ru, HiBBarruzu
Kprnrcro-Zpancxofi TeKToullqecroft souoft, ona rrepecexaer Kanxas ArrirrogaJrb-
Ho r,r BED(o.u,rr 3a ero 4pe,uerml. o6qas qporrxeHHocrb 3oHEr 6onee 2000 rcra.
Ha rrry6une 3ilneraHl{, grofi cucteMrr yxa3brRarcT [prypoqeuHrre x refl BhD(o,ryr
ynrrpa6asr.lroB r,r prrfrrrre trpof,BJreHr{rr na rcefi a" ,porr*eHHocrrr. c .qannoft
crpyKTypofi cssgaHa ncr 6apuroBaf, MuHepamr3arm.f, Kaexa3a.

Ha cerepxou KaaKase B 3oHe flepe4onom xpe6r4 s 3afiq4rofi .cfactutAErefi-
cKoro [oJllrrrrr.rfi Hilxo.ryrrc, Kpymoe Eenopeuencroe MecropoxAeH[rg IIp}Iypoqelilroe
K rpallrflomeficau ErJreo3or, pgA MeJrKrD( rvresropoNaernui s 3eleg.{y6c*o*, Bepcre_
Ky6ancrou pafiouax - Ap>on, I(rcwr.rya Ama&mr, lftcanaruromo w,Nilfr,rlp;q,p*
rreHrrre r uerarrlop$rvecroru cJrarqaM npmeposor.

B soHe rrasHoro xpefta Eornmoro Kanxasa Mecropox4eHgs r,r fiporrBreHrg
dapwra orcyrcrBylcfi, a rcnarui cKrrou z 3axaaKa3crotrU ap"a."o*rZ MaccrrB Hztcbtrqe-
r{r-r B ocrroBHoM MecropoxAeErrrn/fl{ xlrrrbHor0 rwr4 flpn]poseulr5l1tr{ (sa perooar
racKrrroqeHr{eu) x ryrmanorerumna o6pa:orarum,r cpe4{eft roprl mrone xax Auaxer-
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aa, flrxuffcsapa gop4a, I(Banc4 Kyraraccrax rpyrma MecropoNlleruri. K Be,pxHerop
cKr{M rcBecrrrflKaM nprypolreHo MesrcpoxAeHr,re crpaflr$opnmoro rma Amqpa

Ha Manou Kanrage [poaJleurr B ocHoBHoM KoM[JreKcHBre MeracoMarrlqe-
cKl,re MecropoxAeHus - Me.[HoKoJTqe.rlaHuo-rroJrr{MerirJrJrrdqecKr,Ie a 6apur-uolu-
MefiuJrr.rqecrue: MaAneyfifi,.{aszl-Iapel)Kpr, KseMo-BorHHct4, Axrara, MeAHo-
ULIHKoBo-KoJTqeAaHHoe A.nasep4u, a raKxe co6crseHHo-6apuronrre xHrrbHbre
MecropoxAer}I.f, EaurKHrrrJraK, tlonaap fr Ep., flpuypoqeHHhre K BepxHeropcKr,rM
prIoJrrIT-AaIIuroBhIM u 6arcxrau JraBoBo-ilfiporJracronrrroBrrM rropoAalM 6asa6r-
turle3lrroBofi Qopuaqnra (Marpu6n, faapuruor, I 986).

B roro-eocrotlHoM IrarIpaBJIeHuu s Vpane Auuruas reKToHlrqecKalr 3oHa

Qopurupyer cKraAqaryro crrcreMy 3nr6ypc, Bxrroqarcqyro MHoxecrBo 6apuro-
BbD( MeCTOpOXAenUfi, a Ha CeBepO-BOCTOKe B rrpeAeJrD( flpfianecrpoarr (vrpar-
na) npornnega B BI.rAe Morqurrx rrry6rrrHrD( pa3noMoB. OAun Hs HrD(, floAonr-
cxufi pasrona, 4runofi n 300 r ruuprxofi ilo 20 KM KouTponupyer pga 6apuroBbx
u 6apNt-QJrIoopI{T-[oJIr4Mer:uIm{qecKHx fipoffBJreH[fi n uceQr{T-[caMM]rroBbrx
orrroxeHuff BepxHero Beu.qa (Illyrumucxuft, I 986).

flpuypoueuuocrb 6aplrronoro opyAeneHr{, Kanxasa x Kprrucxo-Hpancroft
3OHe irr{EeaMeHToB cyrqecrBeHrro cyxr.rBaer coepy Hx pac[pocrpaHeHr{, II, coor-
BeTcTBeHHo, uporHo3a. IlpocrpancrBo pacflpeAeJreHr{, opyAeHeHr{fl KoHq)eTrr3r,r-
pyerc, flpHypoqeHHocrbro MecropoxAeuuft r florpaHnrmbllv1 qacrrM sou pasHofi
na6unrnocnr, K [pl{Mepy, K crbrKy cKrarqarofi cucteurr Ioxsoro cKJroHa u 3a-
KaBKa3CKOTO CpeAI{rrHOrO MaCCI{Ba.

B pasueqemwfi u JroKaJrrmar[.ru 6apurouocHbx rrnorqaAefi r4 y3noB uav6o-
JIee 3HarIlITeiIbHa poJIB JtrrrretMeHTrrED( 3oH, MorrrrocTb KoropbD( r,BMepffeTc, [ep-
BbrIvrrr AecrrraMlr Kl,uloMerpoa. B raqecrBe ra^KoBED( BLrcrylaror Mepr.rA]roHaJrb-
IrEIe 3oHbI noAHrmfi r,r Qnercyp, qerKo rrpofiBJreHHbre Ha roxHoM cKrroHe Eolr-
moro Kasxasa B flpe.qenax A6xascroro, Pa'urncroro H Kyrauccroro pyAEhD(
paffonor, rAe pacilonaralorcr nas6oree 3Harr]rMbre 6apuronrre Mecropox.qeHr{fl
Kasra34 a QopnrrpoBanIzfi xe pyAoHocHrD( y3JroB, KaK rrpaBrrJro, fracrByror rpr{-
qerBrpe cr{creMbr sou napymenuft.

,ftrr 6ormmururna 6apr.rroBbD( Mecropoxaerud ycrarraBrrlrBaerc, BrDKHarr 9K-
parilrpyoqa, poJrB rap6onamrur rum xap6onarcoAeplr€JruD( uopol. MemopoNAe-
HIlx Jloralrr{tyrorcs na ne6ornmofi rrry6mre (ao 400 M) or roBepxuocrr{ gfpuur4 a
ITIDKe rrry6rurn 600-700 M Bcrperrarorcfl rqpaftle peffio (Nadiradze 1990).

flo cnoco6y o6pasoraru.rr BllAeJrffrorcff xr,lJlbrrhre [r MeracoMarr{qecKue Me-
cropoxleHr.rr. fleparre nper&ryqec-rBerruo pa3Brrrbr rra ceBeprroM n roxrroM cKJroHa(

Eornuoro Kasra3a r,r B rrpeAeJra:r 3axasxa3cKoro cpe4rHrroro MaccrrBa (Eenopeven-

croe, fftagucaap4 rlop,ur, Kyrauccra.r rpyrma H Ap.). MeracoMarlrsecKr{e, B BrrAe

KoMrrrreKcnbD( MecropoxAet*tit, cocpeAoroqeHbl na Manou KasKa3e (Mq4reyrm,
Alaaep,ry, Axmra). Bcrpevarcncx MecropoxAewrr rou6murponauHoro rfrfra c >Kvt-

JraMH r{ MeracoMarrrqecKflM}r 3rllrexaMll (Anmpa,,{anra-fapeigol).
XrunI xaparreprmyrorcfl 3oHarrbubrM llm cEMMsrpFilro-3oHaIIEITBIM crpoenl,I-

eM, CJIOX9HEI pa3Jtr[Elbn/fl{ MI,IH€paJIEHbIMI{ arpelaTal/ffi, BEI.qeJIeHIIe KCnOpbD( IIpOIIC-

xo4rJro paro6qeruro Bo BpeMeHr.r u pa3Aeneno BnyrplnfiilrepzlIm3alllroHlrblMll noA-
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Br,DKKaMrr. 06rr.*ro BbrreJrrercfl Aopy4ras KBapll-Kar6r[rr-rmplrrorlal. craws, Bbrpa-
xeHHiuI o6pasonarueM 3oH l:i4pocJllomcro-xap6onarrrlD( MerzrcoMarrrroB c BBIEeJTe-
lrwtur4 KpyrrHorpl{crturJllrvecKoro Karrrru{Ta Qopnrpyroruo< rrmsoo6pasHbre reJra
MolrEocrblo Io 8-10 M. OcnosHofi pyrorrut rpol1ecc xapaxTepr.l:lyetce. BLrIeJreH}reM
6apma B coqpoBoxAeHmr B ToM IrirLI IrHoM KoJrr.rrrecrBe Karrbrlm4 roapqq MecrzlMlr
cymQragon. Baprrronsre ren4 .qocrr{rarcrEre rro Morryrocrfi 6oJB[trD( pa:nrepor n l0-
12 rr,r (uecropoxAeur{e t{oppr), xaparceprcyroTc, rprl:lHzu€Mu, yra3brmror4m[r.r Ha
ol[Iozlrffrroe 3arroJrHeHrle xfin H3 f€JreBoro pacTtsopa

Terranepatypnrfr pexr,ur,t o6pasonanrl py l, xr,rJrbHbD( 6aparonrx Mecropo-
xAennft rone6nerc, B r{HTepsane 280-900C, a AaBneHHe B MuHepanfisyrouefi
cpeAe He rrpeBT-rrrraer 3-4 MIIa.

I'Isyreme xI{MIiBMa pyaoo6pasyroqrx pacrBopoB B xr{JrEHhD( 6apuronrx
Mecropoxlexfi-sx flora3r-rRaer 6;rugoc6 xr{Mr,rqec1oro cocrnBa pacrBopoB ra3o-
BO-X}I,{Kr'D( BKJrrOqeHr,rfi. flpeo6na,qarcua.f, ponb B r,rx cocraBe rrpuHaAJrex}rr
aHHOrry xnop? H Karr{oHy KaJrbrlr{rr, np[cyrcrByror raKxe r,roHBr Hafpu[., KEUrr,rr,
HCo3- n Soa2-. B xoAe gBoJrroqurr rr,rAporepM r{x cocraB r{3Megrerc, B cropony
yBeJrrueHr'r, KlrcJIorHocT}I pacrBop4 .rro cBr3aHo c r.r3MeHeHr,IeM KOHrIeHTpaq[u
6urap6ouar-rroHa il yrJreKlrcnoxoro rasa (Xrmpon, Yuaueft ruBr{Jrr4, t96z).

Crparu0opMHoe MecropoxleHue k*pu, rpuypoqeHHoe K Aperueft rex-
ToHl{qecKofi ctyueuu, 3aJleraer B BepxHelopcKoM r,rHTeHcr,IBHo AonoMrirl.I3l,rpo-
BaHHOM rrJIaCTe OprarroreHHoto H3BecrrrrKa Morqnocrbro Ao 30 u, fleperiprrroro
uorqnofi ronqefi Teppureurro-xap6ouarHbD( rropo.E. Pexrnu o6pasonalrrus.lapura
- cpelflereMreparypHurtI Q75-2100C), cocraa pacrBopoB rre orJr[qaercfi or ra-
KoBbD( xI,IJIbHbD( MecropoxAeault. Opy4enenue nau6onee HHTeHclrBrro flpoucxo-
AIrT BAOJIb KpyIO[aAaIOIqIrx TeKTOHI,IqeCKIlrx napymeuUfi, )nvIeHbrtrtygb B yAUUre-
H}TI{ OT HHX.

o6pasonauae 6apuron6D( MecropoxAenufi xuJrrrroro r,r crpau,r(popMHoro
TRTIOB AOJDKITO 6rrrb o6ycroBJlelro ncrpeueft pyAotocHbD( cr{creM, rge 6apzr, no-
BI{.u'IMoMy, [epeHocI,IJIcs B BI{Ae KoMIHeKcHbD( cynrQuanrx }r xJropr{AlrbD( co-
e4raneuuri, c IloBepxHocrrlbruH BoAztMI{, O6Orarr{euuhml,I yrneKr,rcnorofi u cBo-
6o.unrnu Kl{cJropoAou, o6paaorauuErMlr B pe3ynrTare pacrBopenax xap6oHargbD(
[opoA KpoBJrLl. 3ru nolFr AoJDKrrBr 6wm oKr{cJr.nrb cymQrngHHe coeAr{HeHtlfl. Ao
cynrQarnrm c [IrreHcI{BHbIM (uecrauu oAHoaKTrrhrM) nr,rfielenneu 6aprra.
ooprr,rrporaurre crparuQoprraxoro MecropoxAeufis Anmpa 6ruo Bo3Mo)rGrBrM
lpI'I HtuIlIqI{I4: a) saxynopeHrlBD( BblruenexalqrrMr4 rrnacrr{rrHsrMr,r [opoAaMrr II He
BbD(o.4rnuD( Ha rloBepxHocrB TeKToHr{qecKID( rrapymeHuft, f,BJurrorqrD(cfi t1o.uBo-
IflrJIwfi Anf, pyAoHocHbD( cr{creM; 6) orxprrrhD(, BLD(oAf;r4rx Ha [oBepxHocrb
pa3JroMoB, ceKyr4{x roJtr{y reppureHHo-xap6ouarHLD( [opOA, IIO KOTOpbM MOr-
JrI'I ,{BI'IrarBc, rtrIcxoArrq{e troBepxuocrHrre Bo,{br, o6orarr{ennhre yrneKlrcnorofi
II cso6o.u{blM KI'IcJIopo.qoM; n) coe4rn-uorqefi grll ,me cr{creMbr pa3JroMoB rrpo-
nuuaeuofi cpeABI, poirb Koropoft s AaHuoN{ cJryqae ErpaJr uopucrrui AoJroMrrr}r-
srporamtrui IrJIacr oprauoreHl{oro a3BecrHf,Ka. Taras reoJlorrtrecxa-f, o6craHon-
Ka AOrDKrra 6rrrr xaparrepnoft Ans crpamQopMHhD( MecropoxAemaft soo6qe u
BO3MOXHa Ha rpaHlrrlil( TeKToHr.rqecKr,rx cryuenefi, rAe AeEcreyror KpynHbre pa3-
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JIoMHbIe clrcreMbl LI B flpeAentrx Koroprx (poprvrupyrorc, JrerKo [poHr{rlaeMbre
A:trg pacrBopon upu6pexrrbre 0aquu ropoA (Haaupaase, fouelaypu,I99I).

B 6aput-uoJlr,IMerilJrrtrrqecKrx MecropoxAeHr.rrD( qacrb [oJrr{MeraJrJroB or-
Jraraerct BMecre c 6apr,rrou B BI,rAe BKpanJreHHfi u uenxax [poxHJrKon e 6apnro-
nofi rrracce. Ho ocxonHaf, Hx qacrb o6pasyercx [o3xe 6apura u, KaK rrpaBr.rJro,
oropBaua Bo BpeMeElI, qacro 3arroJlHt{ orJrr{rrrrbre or 6apnronrrx x}rn crpyKTypbr
@enopeuencKoe Mecropoxaenue).

B xI.IJIbHbrx MecropoxAeHI,LD( tIoJIr,rMeraJrJItr 3aHr{Mzlror B ocHoBHoM cpeA-
HI'Ie lr HLI3KI4e ypoBHLI xcu; rlto Kacaerc, [nacroBbD( MeTacoMarr,rqecKr{x 3ane-
xefi, to B HLil( ocHoBHaf, rlacrb [oJMMeraJIJIoB 3aJreraer Hr.rxe 6apr,lrorrx cKo[-
lenuft nra6o s He[ocpeAcrsexxofi 6nusocrrl or rrr{x (Ma.{xeyrn), arru HecKoJrbKo
oropBiurHo xa rrry6uHe (Aasra-f apeAxrr).

Pacnoroxerue 6aprrnoBbD( 3arrexefi nal, noJrrrMeraJrJraMlr rraMu o6rror.figrcs
xaparrepnoft om6er*rosrrro 6apwa rye6yroqefi Menee cra6uJnHofi, qeM troJrr{Me-
TZUI rbr (prcmo-xr.urrr.recrofi cpe.5r. omara.ffcr B BepxrrrD( lmcrn( MecrolrcxleHurr,
6aprrronue cKoIrrIeHHr 3axyrlopr{BilrcT pyAolo.@oA.srryre crpyKrypbr u o6ecue.umaron

AJrrr orJroxeHr{, [oJrr{MerzrJrJron cra6nrnnyro Quumo-xrnnnuecrqyro cpery.
Baprronrre MecropoxAeur,u Karxas4 HecMorp, Ha rD( pacfionoxexrre B pa3-

HOBO3paCTrrbD( rrOpOAZlx, Or AOKeM6pr.UlCrOrO .[O TpsrIfEIOTO Bo3pacr4 HnM[r pac-
cMaTpl,rBtllorc, xax 6.Iuaslore rlo BpeMenra o6paronattyrs., cBff3aHHEre c uos.Ureammrfi-
cxofi terrono-MarMarl{tlecxofi arrtausaqrefi. B uonrsy sroro yKa3blBaror MHoro-
tMcJIerrHbIe $arcru - orcytc"rBlre sHaql.rreJrbHhD( [ocJrepyErbD( aeQoprr,rargd, tr€pe-
cerleHHe 6aplrrolr MonoAbD( pzruloMoB, Qarroprr 3KpaHa r{ 9po3}roHHoro cpe34 Ha-
Ilwore MIIHepaJII{3arI[r{ B Tpsrrl*rbD( orJroxeHl{rD(, orcyrcrBr{e ue,rauoprfiu3Ma pyA
Ir r.A. Haurr coo6paxcelru flo.ucperulrtorc, Halrr{rrileM a 6aprrrar Kr{HoBap[ B ToH-
KoEIcIIepcHoM cocrorHrrH, Koropa.E 6rura sa(Ba.rena 6aprrrou Bo BpeMfl pyloo6pa-
3OBaHr{' U repxue-rpemwrui Bo3pacr roropofi He BhBBrBaer corrlHerud. Ilprypo-
rreHrroclb opyreHeuus K paurmubrM no QusrvecKoMy cocraBy roporuu (ryrmano-
reHIrLIe [opoIEI, rpitul{Toruefrcrl w r.g.) o6ycroBrreno Bo3Hr,rKrroBeHHeM B HrD( or-
IqpbrrBD( noloctefi, KoTopbre 3areM 3a[oJIHtJtrIcb HI{3Ko- u cpe.UrereMrreparypHbrMr,r
rrrAporepMaurbHbrMu o6pasonarum,m 6aprr-uorunvrerarrrroB.

B ApynD( penroHtx Cpe4rsemroMopcKoro arrrunicroro cKJra,qqirroro rrof,ca
MecropoxAenlr, 6aprr-uorunavraruurvecxofi r[opaarur n 6apwr4 B qacfirocru, p&-
npeAeJrrrsrc, cJre4/rorqm o6pasorvr - n ffupr.ureflL B pafione AJrBTy6e (Cenepuar
klcnawa) IrBecrrrbr reirerepMalrLnbre 6aprrr+arurqoro-qrrrr(oBbre Mecropo)([eur,r,
(AJETy6e, Ipeca, Eenynca r{ Ap.) anrruu7cxoro Bospasr4 4peAcraBJreruGre Meraco-
MarI{tI@KuMI,I rumsoo0paurnm 3aJrexaMu B rBBecrIIrKa( Mena KorrpoJtrrpyeMbre
JIlrHeaMeIrtMr{ ceBepo-3zlflargoro npocurparuu. Jftureauern B roro-BocrorrHoM Ha-
ilpaBIIerilM Qopwryyo crsra4.lurrfi MrrcclrB I,I6epcroo< Np, u Aarree na Ar[prman-
cKoM KorrrrrHerrre B IIpeAeJru( Temcxoro Arnaca K HeMy [p]r]?oqeH pga 6aprroarx
u 6aprrr-uornurrerarnmvecrom rrlecropoxq4elud.

B Bocrowrrx Alrnax, a 3aua.qrsx Kapnaror u BamcaurN rrmpoxo rrpoffi-
neHa QopMalltr crparu(popl,rnrm 6aprt-cruurloBo-rlr,ruroBbD( Mecropoir4enuff n
xap6onarnbD( rropo,4ar(. MectopoxAeHr{fi 3arreraror [perrrvryqecrBeHHo B Aono-
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MIIT[lx Cpe.uHero, pexe BepxHero Tpl{aca I.I [peAcTaBJreHbr Kar( ceKyrlu[Ml.r, Tzu( r{
Irnacroo6pa3HllMrr pyAHbMI{ TeJI:tM}r. flocre.Erue Bhl.qepxr{Barorc, ua 6o.rrrrmor
pilccTo.f,Hl.rrx B o.ryfix n Tex xe uJracTzx pa3pBa [r KoHTpoJrr,rpyroTc, rrloqnofi
JllrHeaMeHTnoft gonoft ceBepo-3ilrraruoro [pocrrrpaHrax (naectopox.ueHrry Canrr-
Befit, Haccepefir, r{r,rperen, Bnefi6epr-Kpefir, Par6l E Ap.).

B 3analnrrx Kapuatax rap6ouarubre orJroxerrru rplraca BMeuaror pflA
aHaJIoMqHED( MeracoMarl,IqecKr{x cBr,rHuoBo-TIHHKoBbD( c 6apzrou MecropoxAe-
u.uit, a e Ea[KaHa( era pyAuaf, Soprvraqux [pe,qcraBJreHa rnBecrubrMr,r Mecropox-
.lIeHI(rMr{: CeAuoqEcleHqLI, I,Is4penaeq, flnaxanrrnrqa u MHoroq}IcJrerrrrBrMl,I
rlporBneHn Mu (Trar.rpeluase, 197 2).

MecropoNuerur pactroJlamlorcff B Mecrax flepeceqeur,rs pa3noop[exfl{poBan-
rux uaplmewu:i, aPYrr;I npeAcraBrelsl rzuleHrrroM, cQaneprrrorra, ruplrroM, MapKul3H-
tou, 6aprrrolrl ll alillrflprnoM. PqI reoJloroB (3rncuep r,r 4p.) [puep)romarcmc, MHeHr.rf,
o6 ocaAo'+rou trpoflcxoxAenrur crpanr[opnrx cBr{HrloBo-rrytrrr(oBbD( c 6aprronr rr,re-

cropoNUemni, no 6olrtual qilcrb H@neAogarerefi orrroom [D( K rrqporepMabHoMy
flIlry, yqr{TbrBa, AoJroMr{rrra4rlo r,BBeg[rrIKoB, pilsuoe crpanupa+rsecKoe rronoxe-
Hrre pyEsx reJr, HaJrr{ErHe xun c€Kyrqerc xaparr€,pa u lp. Bospacr laeuropo44erunt
lrumofi rfoprrlauu,r 6omrurucrnou r@JroroB rrpr,rur,rMaercf rpcrffTsn4.

B .Ilguapuaax Qopuarur cBI,IHrIoBo-ruHr(oBbD( c 6aprrrorra uecroporrgeruui
npeAcraBJleHar{IIoKe rrMpoKo H cBfl3arra c HeoreHoBbIM arIABrrroBbIM ByJrKttH}I3MOM.
frasua, r.D( Macczr pacfioJroxeHa s PoAoucro-MaxeAoHcKoM cpetrErmroM MaccHBe,
orrrocrrrcf K rlo34reoporeHHoMy rep[o.ry p, .rnl*rfi4s.lWapal, H qpeAcrarureHa pa3-
HbIMr{ uop$olorrr.lecKuM}r TITIIaMI{: xrIJrbHEIM, Ere3AoBbIM, BKparrJIeHIrbIM, Meraco-
Marr.rqecKrrMr,r 3alrexaMrr n sQSyamrsx r xapoouanrx nopo.utx (rr,rec:opo>44eruu :

Tpena rpyma Kanaorur& Horo-Bpao, Oap6aml, Manancras rpyflna u Ap.).
B 3m6ypc-Brnnalrygcrofi crna.{satoft cucreue, BKrrrosillorqefi cruaAqarre

coopyxeHrrf, 3m6ypc4 AnaAar4 EEHaJryA4 KonerAar4 MecropoxA enus, 6apur-
flonr'IMeraJrJll{qecxofi Qopruaqrz pacfioJloxer{br B qenTpanrsoft :racrt4 3rm6ypca
u s 3alargou KouetAare. B 3nr6ypce oHr,r rpeAcraBneubr MecropoxAegr{flMr{
cpe,qrero uacmra6a Crpq Tyfiex fr w., rAe opyreHeErre uplrypoqeEo rpelrMy-
qecrBeHrro K rrcBecrrrfrKiM BepxHeropcKoro Bo3pacr4 pexe - K .UOJrOMrrraM
Tpuaca [r cJraHIIaM rraneo3o.f,.

Pyanrui pafton 3an4.Eroro KouetAara r{Meer .{oBo.rrbHo 3Harrr.rreJrbryro
IrJlolqarr- (200x60 nr), r4e 6apmonoe, BuTepr{r-6apuronoe u 6apur-cwrurloBo-
TIHHKOBOe OpyAeEeHr.r, upeAcraBJreHbr MecropoxAeHr,rrMu Apuax-rren, Yu-.f,rar,
r{yr-Yypu, Kyrrlruutam, W*rup.

Har6onee 3uaruTeJlbaofi 6apur-rloJlrrMeraJrlrrlqecro[ pypofi uponxrug-
efi mmgrc, cKra,$raftr, sona Kapamy, .u{aronalrbHo B ceBepo-3arlery{oM Ha-
rpaBJreHrrE [epeceKruoqas TErr-IIIaxr. 3,qecr n xap6onarnrx ropoArx MeJra
ycrarroBJrerro cBLrme 600 rraecropoN4eur.rft II rrporBJrenuft 6apur4 fiprrroM B ce-
Bepo-3afiaArrofi .racrr,r pen{ona npeo6n44aror uouo6apuroBbre uporBJreB1fig, a B
roro-Bocrowrofi - B accollfiaryu c rlruoopr,rroM. B .ucne Mecropox,uexrfi aroro
pefl{oHa Hixo.uurc, Kpy[Hoe 6apur-nornnreraflrrqecKoe Mecropox,qeHrre Mry-
ramlMcafi, rAe opy.qegemrE rrJracr Errnofi a 1l xu, muprnoff n 500-600 rr,r r
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Mol1grocrblo n 15 rr,r coAepxLIT 35% cepnoKlrcJroro 6aput, a ilpoMr-rrrrJreHHbre 3a-
rlacbl oIIeHeHLI B 16 rrann.t. B 4ororrararoBoM ropz3oHTe o6rque 3arracbr orleHerrhl B

219 urn.t pylu c coAepxaur,reM cepuoKr,rcJroro 6apus cBbrrtre 40olo. flepcner-
Tr.[BHEIe 3arracH 6apura I{eHrpanrxoro Kapa-Tay orIeHeHBr e 504 MJrH.T.

B sa[aAHofi \acrfi Cpe4lraerrtroMopcxoro floflca ua A$prarancKoM KoHTr.r-

Irelrre B npeAeJrrx Tenrcroro Araaca u qacrrrtrHo Caxapcxoft n.urarrr (Amup)
3aper[c'rpfipoBarro oKoJro 250 uecropoxAeunfi u rporBnetufi 5apura w 6aput-
floJll{Merailros. Mouo6apntoaue qporBneHrl, o6re4nn rorc, B ABe Bo3pacrHbre

lpyrilrr - rro3AHerlporepo3oficxyo (aperuae 6apurrr) u uzoqeHoByro (naonoAue

6aputu). Eaputonoe cbrpBe cocpeAoroqeHo raxxe B xr{JrbHbD( 6aprr-uonmrre-
TaJlJrr.rlrecKlrx, 6aprr-QJrroopr4ToBbD( u 6apur-roJrrreAarruo-[oJruMeTaJrJmrlecKr{x
Mecropox.qeHr,rrD( MlroqeuoBoro Bo3pacra (puc.4).
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Pr c.4. CxeuamrqecKar Kapra pacfipocrpaHexur 6apn'roBLx Mr,rHeparusaqufi s
ocHoBHbrx reKroHr{qecxrD( crpyrcrypa:< Cenepnoro Anxfipa.

Telrcrurfi Arrac - reorpyxTyphr, cQopuuponaHHbre Ha reocr{HKrr[HaJrbHoM amne (ropa-soqeu) u
ocJroxHeHHrre Ha oporeHr{ErecKoM sraue (oluroueH-rurouen): l. ,(permle MaccrrBbr. 2. flopca.nr
(lrsrecrxrrorat rpua), xoropufi pa3,rlen Jr Ha reocr.rHrrrr{HairbHoM oTa[e 3oHbr reoanruxaunarefi
H Mr{oreocnHKrrr{r{aJrefi. 3. IeoalrrurKmtnaifii, Koroplre pa3Brrrrucb B rlelrrpaJlbxoft qactn Ml{oreo-
cr.rHnrrr.rHarrbHofi soHhr. Cryyrqpu oporeHHono erauial. 4. M[oqexosaf, Aellpeccr{fi. 5. Ilotcpoou,
crloprtrrponamrrre B paHHeM MEoueHe. flocrualeosoftcrar rutarQoprvra: 5. Maccrorr Brrcororo
rrJraro r{ Maccr{B Afur lU.rula - naleogoficKrre fiopo.rEr, [epeKpllTble orJIoxeH[f,MH Me3o3o, I{
xaflxosor. 7. Caxapcxufi Auac, paermmuficx Ha Mecre Mesosoficxofi BrIaAlIHbt Ha rpaHlue
nocrrraneo3oftcxoft runru. 8. 3aanopuru rprraca.9. Ocu aIIrlrIsII{Ha,Iefi. 10. Paanor'lu, cQopul,l-
poBaHH[re Ha oporeHruecxoM 3rarre: a) ycraHomeHHbre, 6) aeuu$pnpoBaHHble aspoQomuero-

Aou. ll. PasnoMhr qoKoJrr, ci[opwrponarurre Ha reocr{HKrruHaIrbHoM emne: a) ycraHoBJIeIrHEIe,

O npe.urorraraeuue. 12. Eaprronocrure ruroqa.ulr: t - I'apPy6an. II - AfiH-CeQpa. lll - Yapce-

rurc. [V - [Ilepmenr. V - Mysar-I'eppa. VI - Eo.urmar Ka6wus. VII - Eexa.r. VIII - Xo.qHa- D(

- Malrar Ka6wrus.. X - Earsa. )(I - Opec. XfI - Yenga. 13. MecropoxrleHl{fl: l. Yapcernc. 2.

KeaAapa.3. Aftx Conmn.4. Ey-Mann.5. Arpr[ency.6. Mexna. l.Yet eilr Ke6np. 8. CrAa-

Ka.rrr6ep.9. Cropa. 10. CaftCaQ. 11. Mma6. 12. Axe6ur I'Irnrynr.
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,{pennue 6apurrr pasMer[errbr B Bbrcryrrirx goxeu6puficKro( rropo.u Eonr-
tuofi u Manofi Ka6wtuu, rre rrcBecruo 40 npoxrnenufi,,BKlroqa-f, MecropoxAeur.r,
Eyuanu, AQr[eucy u Cuau-Karra6ep. Mono4ue 6aputoB6re rporBrrentts., cOop-
MlrpoBtIrIHLre B rrepfior oporennofi arrnraficxoft arrnnusaqula o6tacrv, o6segu,-
HsroTc, B pyAHhIe y3JIbI, KOTOpbre ycTarroBJreHhr B ocHoBHED( feoorpyrffypHbD(
eAEHr.ua( Telx, B r(paeBbD( MaccnBilx, rrnTpaKparoue - Caxapcxou Aurace.

Baprronourrnl y:en Earna xapaxTepr{3yerc.fl 6noxosrh{ crpoeHueM, pa:6ur
cepuefi napylueunft .qraroHarlbubD( uanpaueru.ui, no KoropbrM BbDKarbr Ipam,{phr
TplracoBbD( uopoA. Eapuronrre [porBJreHr.rJr [pocrpaHcrBeHHo :rccoryIl,Ipyrgrc, c
floJlaMerarufiqecroft rrrunrepaimgaru.refi B r.BBecrrrfir(il( aura u 6appeua-

B ocenoft qacrlr Carapcroro Arnaca pacrronaraercr 6aprrouocnru? ysen
Opec c nan6olee KpynHbIM a Alxupe MecropoxAerrueM Mnsa6, BKrroqarorquM
12 6apntonhD( xIlLII, Koropble pa3MelleHbr B ronoMr{Tzx r{,qoJroMrrrr.r3r.rpoBaHurrx
IEBecrIrrKax iurTa-BepxHero anr6a. flpotxxeHHocrb xr{Jr - or nepBhD( coreH
MerpoB Ao I100 M, c Mtu(crlMamuofi MotqHocrbro s 6 u. IlpournnJreHrrbre 3zr[ac6r
6apana ilpeBbmaror 2 uln.t.

B Bucorou IrJIaro 6aprmona.r Ml{HepaJr}r3ar[u flpra1lpoqeua K KpaeBhrM qac-
TrM ropcroBED( rolrlffr.rtr (fap Py6au aCanaa) rr cocpe,{oroqeua B MarroMor4r}D(
mernQorrm rap6ouarnrD( uopoAzrx nmrarefi rcpu. B fio4rflTr{r{ Afin }vlruura, B ro-
par Xo4ra ra rcxnofi qacrn Cerr(pcroro rrJraro Ha rpoAoJDKeur,ru crpyrTyp ceBe-
po-3arr4Eoro qpocrrrpaxars, KorrrpoJtrrpyroqrrx Mesropox,qerlr, .{xe6em-I,Iur-
MyJG Ir MIBa6, cocpeAoroqegH Afrn-Asenrcxufi u fiocrapcrorfi py4rre FJrrr.
B neprou opyAeHeHl{e [peAcraBJIeHo B ocuoBrroM 6apu'r-raneuurosofi r pexe 6a-
pl{T-ftUreHrrr-Qmoopmonofi accorgaar[rrMr{, Korophre norcrJu3yrorc, qpem}ryrqe-
cTBeHHO B IOpCKID( OTJIOXeHT{D( r{ BCKpErRaroTcf B rApa( KpymbD( aurrrciumaleff,
orpaHl{qeElc,lD( IqpymrEruH perfloHarrburrMlr pa3noMaMl{ oproroHaJrbrrofi u rutaro-
rarmuofi cucreM. Hau6otee 3EaTII,ITeJIBHrM ffirrsstca 6apur-Qmoopr,rr-rafletr{-
ToBoe nporBJreHl,re Afui-Kaxm, flprypoqelrHoe K IrcBecrnfr(ar4 r{ AonoMlrraM lefia-
ca H qpeAcraBJleurroe cepuefi Morrfrr-p( pyElBD( 3oH.

B Termcrofi goue 6apuroarre upotBJreurrff r,BBecrHLr r Yapcermc-Bu6an-
cKoM arrrrrKJMHopIM (nryrputermcKoM ,rBToxrone), a raroxe B y3KoM arrrr{KJrr.rHo-
pxII Eplaal-Ea6op, orpaurmBalouleM c Iora Bbrcryrrrr Ka6rnrmu. Mecropox4emle
Yapcelunc BKrrrorrzler 9 6apr.monocurD( ) racrKoB, cBfl3itHubD( c rq)HcrailuruecKl{Mrr
I{3B@THIKaMII cpe4rero-Bep)Gero nefiac4 Koropbre cJrrrrnror paso6qerurre uac-
cmrr 6;roro8 B Hr,DICIIeMeJIoBrx orJloxenrrrD( (ttlaccmu fpan-fkx, A6gersra,4ep,
Eemxepet [I 4p.), Br'rRe.qeHHbD( Ha 4reBrryro rroBepxuocrb pa3JroMnMr{ rury6ororo
3aJroxeHlu Mepr{EroHrrJlbHoro u ceBepo-3afle {Hofo npocTrrpaE[r.

crpyrrypa 6apurouocHoro )BJra Ke4gapa otrpeAeJrrercfl crbmoM xecrrofi
rnrr6rt Ka6unrcroro MaccI{Ba c rr,reso-rarixogoficruruu o6pasonannmr,rr Tenscrofi
sorrrr ([opcarrr). PasprrnHsls EapyrueHrr., cBr3zlrrBr B ocHoBHoM c rtrapbprrrrrMn
crpylrrypalvtu n cy6aeprzKuulbl{bruI,I pa3JroMaMH pa3Hbx HarrpaBJreHufi, roropsre
orpaKaror Ha rloBepxgocru KpylHbre reKToHuqecKrre rrnrr. Hall6olee 3Harrlr_
TeJrBHbre MecropoxAeHr{fl ysna: KeMapa, Alln-Corrran, flanecrpo, Ey Me4ac ra
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.(P. [pe,qcraBneHBl6apI,IToBbrMr,I ]KI4rIaMrr, [pfiyporreHHbrMr,r K ptrtnoMaM n rap6o-
HarHhD( r,r xap6onanro-TeppureuHBD( fiopoA{x rrzueoreHa.

Bapuronocnrd y:el Tnsz-Ysy oxBarrrBaer Apennnfi MaccHB Bonruofi
Kadutana, a rar)rce qacrB Ka6rrmcroro AopcrlJr, (xpe6er.{xe6ens ,{>ry.axypa), n
reOJIoMtIecKoM cTpOeHLII{ KOTOpLD( fIaCTByIoT uerarr,rop@uqecKue o6paSOnaurx
goxeu6pnr r ocaAor*,:e ([oprr,raqan flajreo3oftcxofi u uego-rafinosoftcxofi cuc-
reu. Mecropox,ueHr{, (ASr[ency, IzI.6axut,Turntrbr, Meua r.t Ip.) Jror{rnrryror-
c, B KoHTaKTax MeraMop(fu.recrnx xap6ouaru6D( Tonrq (uparraop4 rlrcBecrroBlr-
crbre cJraHqrt) c KI{cJIrIMI,I uIrrpy3I{BHbIMH ropoAarr,ru (rpanurbr, rpaHo.U{opnrrr).
Onu npe4craBJreHbr )r;ffiaNru\ JrlrH3aMH u nlacroo6pa3HhrMr,I 3aJlexaMr{.

Conpeuennyro crpyKrypy Korncxoft (Gt6w:wrut oqpeAeJrfier prA ropcr-zlrrrrr-
KJTLIHiIIIEIT6D( u rpa6eH-clrHKJrr{Ha.rrbrrx 6roxon. B r.qpa( rlprfiorrrrrbD( 6roros sa-
Jreralor rropo.El ApeBHero uemuopQuqecKoro rroKoJrfl, KoropHe flepergBrrhr Ha or-
AetEHbD( rlrfloTqa,{{x cna6o ru{cnolmpoBauubrM, cpaBH}rreJlbHo MarroMoqrrM qex-
nou ornoxeluri BepxHero Mena, [zuleoreHa [r Mr,rorleH-rrJtrrorleH4 [popBarrHhD( prH-

Tpy3r{fr\rlr ra66po-.ulopr{ToBoro, rpauuTrroro r4 pr{oJrr{ToBoro cocraBa.
B upnno.urxrrx 6noxax, B.KoHTaKTD( ormoBED( rHeficos c xap6onarco-

Aepxarqr{Mr,r cJrauurur,r BcxpbrBilrorc, cEJrbHo ruera.uopQugosaHHrre rena .(peB-
nnx 6apuroa (rrlecropox.(eurs Czaa Karr,r6ep, Ariln-3yrr, CaQ-Car[). B aanaanofi
rracrr,r Komcxofi Ka6wruu BoKpyr fpilrr{To}r,ryrlD( HHTpy3r,rBoB Mr,rorleHoBoro
Bo3pacra 3oHailbHo pactrpeAeneHbl MHoroqIIcJIeHHbre MonoAbre 6apur-nom.rue-
TEUTJIIfIecK[re u 6apr.rroBrre [porBJreH]rfl .

Haroneq, HeJrE3, He orMerr{Tb HzrJrrrme 6apns. B pyAoHocHbD( ocaAKzrx
BnaAr{H Kpactoro Mopt. Py4nue ocaAxr,r noKaJrrr3yrorc.s B UeHTparrrHoE qacrr
MonoAoro pnQra s 15 nua4nnax rrry6unofi Ao 2200-2850 M rn rrpe.rlcrrrBJUrror co-
6ofi rorurofi.rtr{fo Maccy, coAepxauyro Ao 54-94% paccoJra, coAepxarqero B
cyrrQrsHofi r[arutr Ao 2-3yo 6apus (Posanoaa, 1986). flpocrrpanue puQm
Kpacuoro Mop, aHaJrorrrrro BlrmeowrcanrrErM - ceBepo-3arraArroe.

Cymafipy, Br-rmecKtBiulgoe, [pID(o.q,IM K cneAyloqtrM B'IB.ATM:
- crsrqAqa4lro crpyrcrJ.py amrrfrcroro Cpe4melmouopcKoro florca Qoprwr-

pylcrt oproronaJrbno-EraronzlJrblrbre JruueaMerrrbr perMarrrrecrofi ce,rz 3erwru4 Koro-
pbre oqpeAeJUIIor Ha[paBilenHocrb cxra4qarocrr{, qp}rlaBar rrM pa3HBre Qoprvmr (nps-
uoruureftrre, ronenoo6pa3rcrg nmqpeo6pasrrre) ;

MecropoxAeuut 6apnr-floJll{Mera"ilfir,rqecKofi Qoprrlaqrr{ KoHTpoJrrrpyror-
cfl Ar{aroHirrrbHbrMrr rrry6r,rrurnrfi crpyKTypaMr{ ceBepo-3a[aAHoro fipocrtrpanwl'..
,{amrue crpylffypbl B flo3.ryIeaflLnuficxoe BpeMfl, rIo-Br{E[MoMy, r{crlbrrbrB{lJrr{
pacrDI(eHLIe, c KoropblM 6ur csssaH py4oo6pasosateJruE[i rrpoqecc, arraJrorurq-
no puQronoft crpymype Kpacnoro Mopr, rAe B coBpeMeHuoe BpeM, flpo]rcxo.(ET
orJroxeur,re 6aprrorrx Ir cBr,rHqoBo-rIr{HKoBBx pyA;

- 6apuroraa MrlH€paJllr3awrfl pa3Bprta B rpaur{trubD( 3oua( o6nacrefi paauofi
Dro6ll.rrruocrlr - corIIIeHeHI{D( cKla,4qarBD( o6lagrefi u rruarQopu, KIneBED( rlacrn(
crpyrffypuo<fi arg{arnlrx sox;

- OpyAeHelue pelMeqaeTcs B TeKIoIIIitrIecKI,D( y3JIa& co3AtlHHBD( [epeceqe-
HIIeM pelHoopllemlrpoBitHllED( *o*"T, Kar( qpaBr{,ro,Tpex-qsfbrpex crrcTeM, r,r
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KorrtpoJllrpyercf; Meplr4aonarlbrrbrMr{ crpyrcrypaMfi - rroryf,rurMr{ u Snerclparra,r
mpruofi B rrepBbre AecrrK[r roilroMerpoB;

- ycrarraBnr{Baercr BaxHaf, pom rap6orrara n o6patonaufiLt py[ 6aput-
floJr]rMeraJrJrr{rrecrofi @oprtaaqnu. flo,uasrfrorqrur qacrb MecropoxAenuft paeue-
uaerc.ff n xap6onarHhrx floporux, H3BecrrrrKax, .4oJroMr,rra( Hnr,r gKpaHr,rpyrorcfl

rrvru. flpn orcyrcrBr{H B pa3pBe A&rrrED( fiopoA ponb 3Kpiua upuo6pe.raror Kap
6onarusupoBauHhle rlopoAlr, a raKxe crrAepr,rroBhre pyAbr. O6rrqHo opyrerreHr{e
6apwrapacrpocrpaHeHo Ha uy6uue n 600-700 M or roAortrBlr oKpaHa;

- o6pasoranrne 6aprroBbD( Mecropoxgeunfi )KlrJrbHoro u crparuQopMrroro
TI{tIoB o6ycnonneHo Bcrpetlefi rorraurercHED( cynrsu4lLx }r xJrop}rcrBD( pyAo-
HocHbD( cr.IcreM c noBepxHocrrrbrMr,r BoAaMI{, Koropbre 6uru o6orarqenrr yrnerr,r-
cnorofi H cso6o.u{brM KHcnopoAoM, o6pasonanHBrM 3a cqer pacrBopeHr{, rap6o-
HarHbD( IIopo.Il;

- u 6apur-cyns$niuum MecropoxAeH[f,x ocHoBHuur qacrb cynrsra.uon ru-
AeJlf;erc, flocJle daputa I{, Kar( [pulBI{JIo, pacclonaraercs [o.U 6apxroBbrM[ 3{IJre-
xaMll. }ra oco6eHHocrb o6ycroueua pasuofi cre[eHbro cra6unrrrocrr,r cpe.Er,
seo6xo.ulrrroit !urs, r,nc o6pasoBauu.E - uensmeft ptt lapura u 6ormmefi Ans no-
JrrIMerzIJrJIon. Panee BblreJreHHbre 6apuru 3ilcyfloplrBilror BepxHEe qacr}I pyAo-
rrocHhD( crpyKTyp H co3Aaror 6onee cta6nlrnyro Qrasurco-runauqecKyro cpeAy
.urfl o6pa3oBaHr,r, noJrr{MeraJrJrurrecKux pyA.
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rieix eAFeAZTN va rALr$ zoNASrNrN Usr raragin vo EosENyAglr MAeMATix rotrplrcrsr,eRi oevrin-riraN orslni
vriNpn q.LLARrNrN riponaonr xUsusiyyerr,eni

M.N.Memmadov*, G.C.Babayeva**, K.A.Penahi**, F.H.Mehdiyev*
*B ah Dtivlat Universtteti

Azl148, Bah,Z.Xalilov ki.iq., 23.
** Azarbaycan MEA Geologiya institutu

Azl143, Bah, H.Cavid pr., 29A.

Maue4on M.H, Ba6aena f.!., IIanaxN K.A., Mexrnen @.I. TnnorvropQHure oco6ennocru
Qeppu-ru-rau oKct{.[Hblx MHHepa,roB rlo3AHeMeJ'roBbrx H 3oueHoBbrx ManuarnqgcKux KoMrrflexcoB
Malono Kaskara u Taluuucxofi sonur. Paccuarpraarcrcr ranorr,ropQnsre oco6ernrocru Qeppra-rrarau
oKcH.{HbIx MLIHeparIoB B cocraBe rropo.u, no3.uHeMeJroBLIx H goqeHoBbrx MarMarHr{ecKrD( KoMruleKcoe Ma-
roro Kasxa3a u Ta:rlrua. YcranoeneHo, qro B cocraBe nopoA 6araruroBbrx KoM[neKcoB, pzr3BuTbrx B

fasaxcxoM u Araxaxelracrou nporu6ax Maloro Kaexa3a, yr{acrByer yJlbBolrrnrHeressri rHTaHoMar-He-
urr. 3rc [o3BoJlrer roBopr4Tb o roM, irro qacrl,rrrHo o6orauemrufi mlrHoseuoM oJrr,rBnHoBbril rolerm-
6a:alrronrtfi ucxoAnrrfi pacIrJIaB rrpn coflpoBox.u,eHr.ru Hrxelr-6yHseHuToBoro 6yr[epa Hcrrbrrzur KpH-
grzlruIl,Baul,to. B ocrarrrrutx nponr6ax B ycnoBurx rpynHonpoHullaeMocrr,r MarMano.BoArulux pa3roMoB
ucxoaxrtfi ro.rre[r-6asamrosrrfi pacruraB nsaraao,qeficrsoBaJr c flopoAaMr,r eMeurarcuel paM6l H oKr,rcJrr,Jr-

cfl, B pe3ynbrare qero IgLIcraJInrcoBaJIc, rrrrasucrufi MarreMr,rr. B XonNaneuAcKoM [poru6e xe cra-
,{nfiuocrr Kp]IcrzIruIH3zIIr{fi cy6uerouHoro oaunng-6ara-nbroBoro pac[naBa orpa3]uacb Ha rrocJle.rloBa-
reJrbHocru Ieucriliulrca\Hvt v Ha cocraBe rr,rraHoMarHeruTa. Ilpra conponox,qeHr.rrl BoAHoro furouaa sa-
aepxlBanacb l<pl,rcriulnlrilrM, ocHoBHoro rularuoKlla3E lr ero Mr4Hepzuloo6pasyroune KoMrroHeHTbl pac-
xo.(oBiIJIHcb Ha Kpficrannl,t3aulllo ruraHoMarHernTa. flpu atou fl{TaHoMaruer}rr c BrearueHHHKzMI4 on}r-
Bvltea u rcnllHorrtlpoxcexa o6pa:yer Bar.rMonpopacrarourre :epua. B Talurucrofi 3oHe B yc;loBnrx Acra-
puHcxoto no,u,HrITI,L rr: cy6ruelo.rHoro onllBuH-6asaruToaoro pacruIaBa B accouua[Hlt c raKr,rMr,r MHHepa-
n IMI4 KaK aHrlrrbul,tM, poroBiu o6uanxa n 6uorut KpHcrrrJrrrlr3oBairc,{ yN{epeHHo ru'rarurcrufi uarreuur. B
coceAHeM locMoru.qH-Irugqaficrolr nporu6e ra: cy6ure,rouHoro oJTHBHH-6a:anuT osoro pacruraBa B ycno-
BHrrx Heo.ttHopo.tlHoc-Tll $yraauerra KprrcraJr,rrr.BoBancrr xpoMr,rcrbril n yuepeuuo rr.rraHr4crbrir rurano-
Mi[Herrt. Haxoueu, B ycJloBrurx A.uuancxoro nporn6a B cBf,3H c yBenHqeHr,reM [poHl.rrcleMocrl{ MarMa-
nomoArrIII.D( p:BnoMoB ur neauSQepeHul{poBa}rHoro olmun-6aszurbroBoro pacruraBa Kpr,rcralnH3oBanc,
BblcoKorl{raHrcrrtfi uaruetrr (yrrrournuxelr), xoropsril accouru,Ipyerc, c xpoMrrmr.rHelrro. B r4HTpy-
sIBHofi Kzuepe, a roropofi Qoprvruporanacr cy6urelovHa, ynETpaocHoaHaa $oprtaaua.a Tamuu4 xpn-
gtzuHI,BoBrIJII{cb xpoMIu[HHeJIL, xpoMHcrbrfi uanrerrr, TilTzlHoMarHerrr (mrvreHrronufi u rylrcornrro-
aufi pacna.u), r4rrlMeHrrr, pym.n, cQea letrrxorces.

Mamedov M.N., Babayeva G.D., Panahi K.A., Mehtiyev F.G. Typomorphic peculiari-
ties of ferri-titan oildic minerals of the Late Cretaceous and Eocenic magmatic complexes of the
Minor Caucasus and Talysh zone. As it is determined ulvospinelic titanomagnetite takes place in the
rock composition of basaltic complexes developed within the Gazakh and Adjakend noughs of the
Minor Caucasuswhatmake it possible to come to a conclusion that oviline tholeite-basaltic initial
melt partly enriched by alumina with nickel-bunsenitic buffer has suffered crystallization. Within all
the other tbrougls an initial tholeite-basaltic melt is interacted with enclosing rocks and oxidized un-
der impermeable conditions of the magma-incurrent faults and as a result titanoferous maghemite has
been crystallized. As to the Hodjavend througlr, stages of crystallization of subalkaline olivine-basaltic
melt is reflected in order of crystallization and in composition of titanomagnetite. Accompanied by
water fluid the basic plagioclase crystallization has been retarded and it's mineral-forming compo-
nents were used to the crystall2ation of titanomagnetite. At the same time titanimapetite with
phenocrysts of olivine and clinopyroxene forms an inter-penetrative granuls. In the Talysh zone and
within theAstara uplift amoderately titaniferousmaghemitewas crystallizedfrom subalkaline oli-
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vine-basaltic melt in association with such of minerals as analcite, homblende and Biotite. Chromic
and moderately titaniferous titanomagnetite have been crystallized from subalkaline olivine-basaltic
melt in the basement heterogeneity conditions within the next Gosmalyan-Pilyachay trough.

Finely, in the Dyman trough's condition in conaection with an increasing of the magma-incurrent
faults permeability a high-titanoferous magnetite (ulvospinel) has been crystallized from undifferenti-
ated olivine-basaltic melt. Such of minerals as chromic magnetite, titanomagnetite (iLnenitic and coul-
sonitic decay), iLnenite, rutile, sphene, leucoxene are crystallized in the intrusive pocket where the
Talysh subalkaline ultrabasic formation was developed.

Memmodov M.N., Babayeva G.C., Penahi K.A., Mehdiyev F.H. Kigik Qafqazrn ve
Tahg zonasrmn iist tebagir vo eosen yagh maqmatik komplekslari demir-titan oksidi mineralla-
nmn tipomorf xiisusiyyatleri. Meqalede Kigik Qafqazm ve Tahgrn rist tobagir vo eosen yagh maq-
matik forrnasiyalannrn siixurlannm terkiblarindaki domir-titan oksidi minerallannrn tipomorf xrisu-
siyyetleri aragdrnlr. Apanlan tadqiqatlar gdsorir ki, Kigik Qafqazrn Qazax vo Afcakend eyilnole-
rinda yayrtmg bazalt kompleksleri siixurlanrun tarkibinde ulvogpinelli titanh maqnetit igtirak edir.
Buradan bele neticeya golmek olar ki, altminiumla qismen zanginlagmig olivinli toleit-bazalt maq-
mast nikel-btrnzenit buferinin miigaiyeti ile kristallagmaya maruz qalmrgdu. Diger eyilmelerde maq-
ma da.qryan qrnlmalarrn passivlegmesi geraitinde ilkin toleit-bazalt erintisi tomas siixurlan ile qargr-
Itqh terrniki alaqeye girmig ve oksidlegmigdir. Naticodo titanh maqhemit kristallagmrgdr. Xocavond
eyilmasinde subqelevi olivin-bazalt arintisinin morhaleli kristallagmasr kristallagma ardrcrlhlrna ve
titanh maqnetitin torkibine tosir gdstermigdir. Su buxanmn igtirakr esasi plagioklazrn kristallag-
masuun lengimasino sabeb olmug va onun mineral amalegatiren komponantleri titanh maqnetitin
kristallaSmasma serf olunmu$ur. Bu zaman titanh maqnetit olivin ve klinopiroksen mdhtevilari ile
qargrhqh bitigmeler emele gotirrnigdir.Tahg zonasmrn Astara qalxmasrnda subqelevi olivin-bazalt
arintisinden analsim, homblend ve biotitle assosiasiyada titanla qismen zengin olan maqhemit kris-
tallagmgdr. Qongu Qosmalyan-Pilegay eyilmosinda fundamentin qeyri-bircinsliyi garaitinde subqo-
lavi olivinli bazalt arintisinden xromlu vo titanla qisrnen zengin olan titanlr maqnetit kristalla.gmrgdr.
Nehayeq Drnan ayiknesi garaitinde maqmadagryan qrnlmalann aktivliyi garaitinde diferensiasiyaya
u$amamrg olivin-bazalt orintisinden xromgpinelle assosiasiyada ytiksek litanh (ulvogpinel) maqnetit
kristallagm$r. Tahgrn subqolavi ultraesasi forrnasiyasrnrn formalagdrlr intuziv kamerada xromgpi-
nel, xromlu maqnetit, titanh maqnetit (ilmenit rro kulsonit pargalanmasr), ilrnenit, rutil, sfen ve ley-
koksen kristallagmrgdu.

Filiz ve stixuromelogotiron minerallar vo ya paragelezisleri onlann kristal-
lagma $oraitlori vo ilkin erintiler haqqrnda an real genetik malumat menbelari ola
bilerler. Bu konteksde damir-titan oksidi minerallan silikat orintisinin tekamtil
prosesini izlemekla miiayyan qanunauy[un deyigmaler mtigahido efinok tigtin
mtinasib geoloji obyektlerdandir. Demir-titan oksidi minerallan 5z faza mtixtalif-
likleri ile genig fiziki-kimyavi vo geoloji $oraitlordo kristallaga bilirler. Kigik Qaf-
qaz va Tahg zonalarmm iist tebagir vo eosen ya.$h maqmatik komplekslerinin de-
mir-titan oksidi minerallan haqqrnda d6wti edabiyyatda qismen melumaflar
M.N.Memmadov va bagqalannur (1986, 1999,2001) tadqiqat iglarinde verilmig-
dir. Lakin bu menbelorde demir-titan oksidi minerallannm tipomorf xiisusiyyetlori
haqqrnda asash petroloji ara$drmalar timumilegdirilmemigdir. Teqdim olunmug
maqala bilavasite bu gatt$mazlrpn aradan qaldrnlmasma hosr olunmugdur.

Demir-titan oksidi minerallannrn petroloji tipomorf xiisusiyyetlori haqqrnda
molumatlar Dropun (Drop, 1987), Osbomun (Osborn, 1983), Baddinqton-Lind-
slinin (Buddington et al., 1964), Karmkayhn (Carmichael et a1., 1967), Sakm
(Sack et al., 1980) va bagqalarrnrn iglerinde verilmigdir. Bu tedqiqatgrlar ilkin va
t6remo fordi demir-titan oksidi minerallannda demir oksidlerinin (FeO, FezOs)
b6ltinme iisullannr igleyib hazrrlamaqla, onlann (minal) tarkiblarini miiayyen et-
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migler. Onlardan bazileri (Osborn, 1983) hamin terkiblerden istifade etmekla
geotermometr, <<bufer sistemil>, parsial ve timumi tezyiqlarin hesablanmasmt apar-
mrglar. Nahayat, demir-titan oksidi minerallarrnrn kompleks xtisusiyyetleri, yeni
kristallagma ardrcrlhqlan, homogen-heterogenliklari, faza qefesinin dgtileri, maddi
minal terkibleri, kristallagma temperaturlan ve tozyiqleri bizim terefimizden ti-
pomorfluq vo ya konkret geoloji ve fiziki-kimyevi prosesi aragdrmaq tigiin beladgi
kimi tesewtir olunur.

Ust tebagir vo eosen yagh vulkanogen kompleksler Arahq denizi qrrgrqhq
oyalatinin geoloji inkigafinr <plitler tektonikasr> m6vqeyinden gerh etsek, (yum-
gaq kolliziya> marhalasina uylun galir. Bagqa sozle desak, Mezotetis okeanmm
Goyge-Hekeri, Zengezur-Allahyarh, elace de Zaqros qollannrn ballandrfr, eyni
zamanda subduksiya prosesinin zeiflediyi bir vorta tesadiif edir. Ust tebagir wlka-
nik komplekslari Kigik Qafqaz erazisindo Acar-Trialet, Borgah, Qazax, Afcakand,
Sanbaba, Hogas, Xocavond strukturlannda, Tahg zonasmda isa yalnrz Allahyarh
strukturunun gimal vo cenub qanadlarrnda esasen tist konyak-santon va bezan ise
kampan vaxtlannda mtixtelif fasiyalarda va hacmlerde inkigaf tapmrgdr.

Apanlan kompleks tedqiqatlar neticesinde onlann formasiya, fasiya monsu-
biyyatlari mtieyyen olunmugdur. Hemin maqmatik formasiyalarrn geoloji ve petro-
loji xtisusiyyotlari haqqrnda M.N.Memmedovun (1986, 1999,2001), F.A.Axundo-
wn (Axyngor, 2003) meqala va monoqrafiyalannda etaflr melumat verilmigdir.

Acar-Trialet zonasmda iist tebagir vulkanizni (Hatapefiunrum, l98l) Kigik Qaf-
qaan diger strukturlanndan ferqli olaraq alb yanrsundan baglayaraq erkan senona qeder
davam eunigdir. Neticede miirokkeb geodinamik geraitde ardrcrl diferensiasiyala$mr$
bazalt-andezit-dasit-riolit formasiyasr formala.gmr$dr. Bu va"xtda Acar-Trialet zonasrrun
gimal cinahrnda iki piroksenli, titan olsidi ile kasrb olivinli bazaltlu ve makanca gox
mehdud miixtelif fasiyah dasitler ve andezitlar emele gelmigdir.

Strukhmn cenubunda baz,altlarn yayrlmasr qisman azalu. ve andezitler, rio-
litler mekanca goxalr. Sonuncu xtisusiyyet 6ziinti tam gakilde diferensiasiyalagmrg
halda Acar-Trialetin markezi kesiyinde daha aydrn biruze verir.

Acar-Trialet zonasrnrn geoloji inkigafinur tist tebagir merhalasinde gimal, ce-
nub ve morkezi bloklannda damir-titan oksidi minerallan 6z maddi tarkiblerine ve
struktur-optiki tiplarine gore bir-birlerindan forqlenirlar. Bela ki, gimal ve cenub
bloklannda ilmenit va hematit minalh titanh maqnetit miigahida olunur. Burada
titanh maqnetit (Ilro-zo) tizre gepine ilmenit aydrn nozara garpr. Kristallagma ar-
dtctlhgrnda titanh maqnetit monoklin ve rombik piroksen m6htevilari ile qargrhqh
bitigmaler emele getirirler. Strukturanrn merkezi blokunda ise bazaltlarda titanh
maqnetit piroksen mdhtovilerino nisbaten xeyli gec laistallagmrgdr. Lakin hemin
bazaltluda titanh maqnetit optiki bircinsli olmaqla ulvogpinel minah ile xarakteri-
ze olunur (Uspro-zo).

Borgah ayilmesindo btittin titanh maqnetit fenokristallan piroksen m6htavi-
lerinden awel kristallagmrgdr. Onlar titanla kasrb olub, hematit minalhdr.

Belelikle, Acar-Trialeti ve Borgah strukturlannda Yer qabrfrmn dislokasiya
ve qrrgrqhga ugrama derecesinden asrh olaraq titan oksidi ile qismen doymug
(TiOzar5-l l%) titanh maqnetitlar kristallagmaya nazarat edan geoloji ve fiziki-
kimyevi $oraitlo tenzimlenir.
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Acar-Trialet zonasmrn merkazi blokunda ulvogpinel fazasmrn emala gelmasi
maqmada$tyan qrtlmantn va araltq maqmatik ocalrn xeyli derindo olmasrnr
gosterir. Diger hallarda isa ilkin bazalt arintisinin Yer qabrfr ile qargrhqh termiki
olaqasi neticosindo titanh maqnetitle hematit fazasmrn yaranmasr temin olunur.
Burada maqmadagryan qrrlmalann passiv olmasr orintinin Yer sethine yaxrn olan
ocaqlarda oksidlegmesi neticesinde tam tekamiil, yeni ardrcrl diferensiasiya prose-
si baga gatrr. Noticado titanh maqnetit silikat minerallanndan ewel kristallagmaq-
la, oksidlaqdirici geraitin olmasmdan xeber verir.

Novbati titanh maqnetit dagryan iist tebaq;ir yagh bazalt-andezit-dasit-riolit
formasiyasr Qazax eyilmasinda btittin fasiyalarla temsil edilmigdir. Burada vulka-
nizm iki maqmatik kompleksden ibaret olub, rist konyak-santon yaghdrr.

Birinci kompleks bazalt-andezit torkibli olub, ayilmenin geoloji qurulugunda
makanca tam tisttinltik tegkil edir. Hemin srixurlann tarkiblarinde titanh maqnetit
aksessor mineral kimi (0.8-2.0%) olivin, piroksen va plagioklaz mohtevileri ile
birlikde igtirak edir. Maddi tarkibi ve onlarm strukrur-optiki tipleri haqqrnda
dovni monbelorde etraflr melumat verilmigdir (Maueaon u !p.,1986). Lakin titan-
h maqnetitin aliiminiumla qismen doymug olivinli toleit maqmasmm mtirekkeb
geodinamik qeraitdoki indikator rolu barosinde elmi tohlil apanlmamrgdrr.

Qeyd etmeliyik ki, olivinli, klinopiroksenli, klinopiroksen-plagioklazh moh-
tevi strukturlu bazaltlarda titanh maqnetit donelori qismen iri, kvadrat morfologi-
yalr, bircinsli ferdler omela gatirirlar. Submikroskopik faza parqalanmasr mtigahi-
de olunmur. Bu xiisusiyyet rentgendifraktometrik analizlardo tesdiqlenir. Mtistevi-
ler arast mesafe, eloca de faza qefasinin olgtisti normal maqnetite (a:8.396A) nis-
betan boyrikdiir (a:8.48 I - 8. 526A).

Kimyevi terkiblerinde ulvogpinel molekulasrnrn miqdarr 24-67% arasrnda
deyigir. Hesablanmrg Ktiri noqtesinin qiymeti ise 190-240o ila xarakterize olunur.
Mikroelement torkiblerinde demir fasilesi elementlorinden xrom (700-1200 q/t),
vanadium (700-1100 q/t), nikel (300-500 q/t) vo kobalt (250-400 q/t) nezera gar-
pacaq derecodo iisttinltik tegkil edir.

Bu kompleksin andezibazaltlannda ve andezitlarinda titanh maqnetitlar alti-
minium va ona uygun maqnezium oksidleri ile zonginlagir, titan oksidi ila ise ka-
srblagrr (2.5-7.2%). Eyni zamanda, bu minerahn mohtevilari artrq klinopiroksen-
den, hornblendden awel kristallagrr. ilmenit tipli faza pargalanmasl onun rizerinde
diaqonal yerlagir.

Altiminiumla qismen zangin olan olivinli toleit bazalt maqmasmm bu ikinci
hissesi timumi kristallagma diferensiasiyasr ile tenzimlenen takamtila uy[un olaraq
Yer qabrlrnm yuxan horizontlarmda formalaga bilmiqdir. Bunun neticasindo pro:
sesi nizamlayan bufer maqnetit-hematito yaxm olmugdur. Adlan gekilen faktorla-
nn tesiri ile maqnetitin tarkibinde demir fesilesi elementlerinin miqdarr (Cr, V,
Ni, Co) xeyli azalmrgdrr.

Qazax ayilmasinin zoif qrngrqhga u$ramrg hissolarinde (Hasonsu, ASstafa
gaylarr boyu) kompleksin tam kasiliglerinde bazaltlarla andezibazaltlarr ve andezit-
lari titanh maqnetito ve onlann minal terkiblerino gora bir-birlerinden ferqlendir-
makle timumi tekamtiltin kristallagma diferensiasiyasr ile tanzimlenmesini qeyd
etmek olar.
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Ust santon yarusu vaxtmda iki mtihtim hadiseni aragdrdrqda titanh maqnetit
yardrmgr ola bilar. Burada inkipaf tapmr$ onun vulkan gtigesi (perlit-obsidian) eyil-
manin cinahlanndakr qurlmalardan bezileri timumi srxrlma naticesinde 6z maq-
mada$rma qabiliyyatini, demak olar ki, itirmigdir. Bilavasita bununla elaqedar ola-
raq, Yer qabrlrnrn hemin hisselarinde qisman erime bag vermig fualingenez) ve
perlit-obsidian (Alpoud sahesi) tezahtirleri emele gelmigdir.

Naticeda vulkan gtigesi iri radiuslu (Rb, K, Ba vo s.) elementlorla qismen
zenginlagmigdir. Bunlarla yanagr, tist santon ve alt kampan yaruslan vaxtrnda era-
zide tektonik sabitlagme bag vermigdir. Bu zaman bezi vulkan bogazlannda tr-
xaclann yaxanmasl n6vbeti eksploziya ile aktivlegmig ve demir-titan oksidi mine-
rallarrnm kasrblagmasr geraitinde klinoptilolit-mordyenit tuflarurm emele gelmesi-
ne sebeb olmugdur. Riolitlerde ve onlann diger petroqrafik analoqlannda maqhe-
mit, hematit ve s. minerallar formalagmrgdrr.

A[cakend eyilmasinda bimodal riolit-bazalt formasiyasrnm stixurlannda da
demir-titan oksidi minerallarr titanh maqnetitdon, titanh maqhemitden, maqnetit-
den, hematitden, limonitden ibaratdir. Burada homogen ulvogpinelli titanh maqne-
tityalnrzbazalt ve doleritler figtin saciyyevidir. Hemin eyilmenin tist konyak vax-
trna qeder regionda iimumi srxtlma hakim olmugdur. Bunun noticesindo qaynax
ilkin altiminiumla qismen zengin olan olivinli toleit maqmasl <diapio gettinde
Yer qabrfrnm, ehtimal ki, kvarsh qumdagrnr, yaxud arkozlu qumdagrnr eritmig ve
polingen mengeli dasit-riolit kompleksinin diferensiatlarrnr emelo getirmigdir.
Omela gelmig kompleksin arintisi ugucularla zanginlegmigdir. Geoloji garaitin
deyigmesi, yeni qrnlmalann aktivlegmesi naticasindo polingen mengeli piroklastik
ve effuziv fasiyah dasit va riolitler Yer sethina naql olunur. Adlarr gekilan siixur-
larda sulu minerallann igtirakr vo eyni zamanda maqhemitin ve hematitin olmasr
prosesin oksidle gdirici garaitde formalagmaslnrn go stericisidir.

Zeif diferensiasiyalagmrg bazalt-dolerit kompleksinde titanh maqnetita dnca
berpa olunmug miihitde kristallagmaqla aydrn qiyafelanmig formada rast golinir.
Biittin denelor bircinslidir . F aza pargalanmasr miigahida olunmur. Rentgen-difrak-
tometrik ve mikrozond analizlari asasrnda (Mauegon n Ap,1986; Maruegon, 1999)
bu titanlr maqnetitlarde ulvogpinel molekulas 20-640/o arasmda dayigir. Diger pet-
roqrafik tiplorda yalnrz titanh maqhemite vo maqnetita rast gelinir-

Belelikle, A[cakend ayilmesinin birinci kompleksi palingen mengalidir va
demir-titan oksidi minerallan tamamile oksidlegerek hematita, demir hidrookside
gewilmigdir. itcinci kompleks yiiksek heraretli olub, berpa olunmug goraitde kris-
tallagmrgdr.

N6vbeti Hogas, Sarrbaba, Touraqagay we Afdare ayilmelerinda ise iist tabagir
vulkanitleri kifayet qadar t6reme proseso ulramrgdr. Yalntz Hogas eyilmesi istisna
olmaqla' diger eyilmelerin bazalflannda andezibazaltlannda ve andeziflerinde titanla
kasrb olan maqnetitler maqhemite, hernatita ve bezen da hetite gewilmi$ir.

Hogas ayilmasinde (Kaparam, 1989; Mar*,reao41999; Axyngon, 2003) iist senon
vaxunda Lok-Qafan zonasrurl cenub-gerq davamrnda subqelevi bazaltvulkanitleri ahe-
ngdaqlan ile n6vbelagir. Vulkaniflarin fasiya ferkibinde lava orm ve 6rttikleri tistiinliik
tegkil edir. Onlar torkibce mohtevi quruluglu trardbazaltlardan, tradandezibazaltlardan
ibaretdirler. Eyni zamanda, ehengdaqlannrn aralarurda az qalnhpa matik olan layvari
taxibazalt va naxidolerit grxrglanna rast gelinir.
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Sadalanan stixurlarda tiunh maqnetitlar klino- ve ortopiroksen denalerinden ewal
kristallaqmqdir. Buna gore do ekser hallarda bu gpinellar piroksenlorde daxilolmalar gek-
linde igtirak edir. Apanlan kompleks mineraloji redqiqaflara osason (Marrreloa r.r Ap.,
1986) mtiayyen edilmigdir ki, hemin demir-tian oksidi minerallan titanla qismen doymug
(llOz=8'14Y), aliiminium va maqnezium oksidleri ile nisbetan zongn olan titanh maq-
netitlerden ibaretdir. Bu titanh maqnetitlarde iso gepine ilmenit emele geLnigdir.

Ust tebagir yagh vulkanik kompleksler Ktir dalarasr oyilmesinde kagfiyyat
quyularrnrn komayi ile Muradxanh, Abastepe, Sorsor, Zardab sahelerinde agrl-
mrgdu. Burada normal ve subqelevi petrokimyevi seriyalar mtiayyen olunmugdur.
Normal qelevili bazaltluda, xtdezibazaltlarda vo andezitlerde titanla kasrb
(TiOz=4-6%) olan maqhemitler tayin olunmugdur. Subqelavi kaliumlu bazalt se-
riyasrnda ise titanh maqnetitlerde titan ulvogpinel fazasr emele getirir vo onun
konsenffasiyasr xeyli artrr (TiOz=9-l6o/o).Buna ox$ax titanh maqnetit Tahg zona-
srnrn qerb davammda Allahyarh antiklinorisinin geoloji qurulugunda igtirak eden
bazalt-andezit-riolit formasiyasr stixurlannrn terkibinda mtieyyen olunmugdur.

Belelikle, yuxanda sadalanan tist tebagir (konyak-santon, nadir hallarda alt
kampan) yagh vulkanik komplekslerin tarkiblerinda titan oksidi ile zengin olan ul-
vogpinelli titanh maqnetit kristalla.gmrgdr. Qeyd etmoliyik ki, belo titanh maqnetitla-
re gore hesablamlmrg bufer sistemleri nikel-bunzenite yaxrn olmugdur. Amma ba-
zalt-andezibazalt ve andezitler kristallagan anda prosesa nozarot eden uguculann
komponent terkibi deyigmigdir. Bele ki, bazalt-doleritlerin arahq maqmatik ocaqlan
qismen derinde (20-25 km) olmaqla, barpa olunmug garaitle tenzimlenmigdir. Tar-
kibce andezibazalta vo andezita yaxm olan qahq erinti ise yer qabr[rmn yuxan hori-
zontlan:rda (3-5 km) formalagmrgdu. Nahayet, homin arintilerin son diferensiatlan
olan riolitler, dasitler artrq yer qabrfr geraitinde oksigenin tam mtigayiati ile kristal-
lagaraq, maqhemit, hematit, hetit ve hidrohetit kimi demir oksidi minerallan emale
gelmigdir. Hamin s{ixurlarda qam rangli hematit mtigahide olunur. Diger ayilmeler-
da ise ikikompleksli formasiyalarda damir-titan olsidi minerallan iki marhalede
kristallagmrgdr. Eyni zamanda, timumi Qafqaz istiqametli ve onlann enine olan
maqmadagryan qrrlmalar mtixtelif stnrktur-optiki tipli titan oksidlari minerallannrn
kristallagmasrna sebeb olmugdur. Bagqa sozla desek, demir-titan oksidi minerallarr-
nm struktur-optiki tipleri, maddi va faza tarkibleri, eloce de kristallagma ardrcrlhqla-
nndakr yerleri arintinin tekamtiltinti tenzimloyan indikatordur.

Ust tebagir, yani santon yagh Xocavend eyilmasinin geoloji qurulugunda zeif
tekamtile ugramrg taxlbazalt formasiyasr igtirak edir. Onun vulkanitlarinin tarki-
bine <mexsusi qpinel> molekulasr ila (MgAlzO+) zengin olan maqnetit dildldir.
Vulkaniznin erken fazasr xetti qurlmalarm aktivliyi garaitinde zoif diferensiasiya-
lagmrg qalevi ve subqolevi bazalt maqmasrnrn Yer sethina dagrnmasr ila temsil
olunmugdur. Buna 96ro de xatti maqmadagryan qrnlma effuziv lava fasiyasmrn
stixurlan tam tistiinltik tegkil edir. <Yumgaq kolliziyanm) tedricen intensivlegmesi
xetti qrrrlmalann aktivliklerini azaltmaqlaenino maqmadagryan qrnlmalann miite-
herrikliklerine gerait yaradr. Bu anda ugucularrm qisman itirmig qalevi bazalt
maqmasr vulkan merkezlorinin bo[azlannr doldurataq, subvulkanik (Q,artaz, Kert)
ve intruziv (TuE) fasiyalarrn emele gelmosine sebeb olur. Umumiyyatla desek,
(yumtaq kolliziyo am ilkin erintinin xeyli darinde (stixur, mineral daxilolmalan)
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vo qismon Yer sethina yaxm geraitde (m6htevi minerallann paragenezisleri) kris-
tallagmasrna sebeb olmugdur.

Burada iki meqamr mtitleq tehlil etmek lazrmdu. Birinci halda qelevi bazalt
maqmasrnm mtieyyen payr xeyli darinde <<akkumulyativ> daxilolmalann kristal-
lagmast ila tekamtile baglamrgdu. Bu anda titan oksidin xeyli hissasi floqopitin ve
klinopiroksenin terkibine daxil olaraq qahq erintinin hemin elementla kasrblagma-
srna sabab olmugdur. Elmi zamanda, kristallagma prosesi 8 kbar iimumi tezyiqden
yuxarrda bag verdiyine g6re titanh maqnetit kristallaga bilmamigdir. Ehtimal ki,
altiminiumun xeyli hissesi hemin minerallarda hell olmaqla yanagl, diger gpinella-
rin formalagmasma k6mek etmigdir.

Su buxarlan ile zengin olan qelevi bazalt maqmasmdan Yer sethine yaxm
olan <araltq> maqmatik ocaqlarda ((moxsusi gpineb molekulasr ile zengin titanfi
maqnetit olivin, klinopiroksen m6htevileri ilo birlikde - assosiasiyada kristallag-
mrgdr. Bu anda maqnetit-hematit buferi geraitinde plagioklaz kristallaga bilmir ve
onun komponentlari titanh-altiminiumlu maqnetitda mexsusi gpinel molekulasr
kimi holl olur.

$orh olunan maqamlann realhqlan titanh maqnetitin subvulkanik va intruziv
stixurlannm terkiblarindeki tipomorf xiisusiyyetlarini gostormok olar. Hemin fa-
siya stixurlannda titanh maqnetitde titanrn konsentrasiyat l6-2loh arusnda deyi-
gir. Bu fasiya siixurlannm erintileri merhelali tekamiilo uffamamrgdr. Bagqa soz-
le desek, enine qrrlmalar qelevi bazalt maqmasrnm bu payrnr birbaga fasilesiz in-
truziv kameraya va subvulkanik bofaza dagrmrgdr. Naticeda diferensiasiyalagma-
mtg kalium-natrium qelevili tegenit stixuru kristallagmrgdr. Burada artrq olivin,
mika, klinopiroksen, plagioklaz ulvogpinelli titanh maqnetitle assosiasiyada kristal-
lagmrgdu.

Xocavend eyilmesinde ilkin subqelevi olivinli bazaltmaqmasr tig merheleda
kristallagmrgdr. Erkan kristallagma fazasr derinlik - akkumulyasiya yolu ile mine-
ral va siixur daxilolmalannrn (mikalar, mikah peridotitler) formalagmasr ila bagla-
mr$dr. Qahq erinti maqnetit-hematit buferinin tam nazaretila aliiminium oksidi ve
ya moxsusi gpinel (MgAlzO+) fazah titanh maqnetitin olivin ve klinopiroksen
mohtevileri ile birlikda kristallagmasma gerait yaranmrgdu. Eosen yagh vuikanitler
vo onlarda assosiasiyada olan intruzivler ise bir-birlorinden farqlenen geraitlerde
kristalla.gmrgdu.

Eosen vulkanizrni ve plutonizmi tist tebagir yagh vulkanitlere nisbeten daha
genl$ inkigaf tapmr$dr. Qerbda Acar-Trialetde, Gdyga-$rak zonasrnda, Qazax
eyilmesinde, $ahda[da, Kalbocer t6reme muldasrnda ve Tahgda genig yayrimrg-
dr. Acar-Trialet zonasmda iig tektonik blokda - markezi, cenub ve gimit triiselei-
de titan oksidinin koasentrasiyasr dayigir. Bele ki, merkezi kesikde ve gimal ke-
sikde titanh maqnetit darin arahq maqmatik ocalrn g6stericisi kimi bircinsli va
ulvogpinellidir (Usprs-zo). Lakin canubda titanh maqhemit qeyd olunur.

Quax eyilme s inde traxi an de zib azalt formas iyas rnrn andez 1b azalt komp I eks i
stixurlannda adi maqhemit miigahide olunur. Amma ikinci latit-gogonit kompteksi
stixurlannda ilmenit bazalfi titanh maqnetit igtirak edir.

_ $ahda! eyilmesinda igtirak edan normal qolevili ve subqalevi seriyalann di-
ferensiatlannrn tarkiblerinde ulvogpinelli, ilmenitli titanh maqnetit, titanh maqhe-
mit, maqhemit, hematit, hetit igtirak edir. Titan oksidi ila zengin oian bircinsli ul-

28s



vo$pinelli titanh maqnetit olivinli bazaltlarn, doleritlerin va onlann subqelevi ana-
loqlarr traxlbazaltlarm, traxidoleritlerin terkibinde igtirak edir. Hemin stixurlann
intruziv va subvulkanik analoqlarrnda, yeni qabbroidlerda ve qabbro-siyenitlarde
titanh maqhemit iEtirak edir. Orta ve turg stixurlarda intensiv xloiitlegme ile elaqe-
dar olaraq maqnetitin pozulmug analoqu olan maqhemit mtieyyan olunmugdur.

Belelikle, buradan bele qenaeta gelmek olar ki, $ahda! vulkanitlarinin ilkin
diferensiatlart olan doleritler, bazaltlar va onlarur subqelavi analoqlarr daha derin-
de ve nisbotan berpa olunmug geraitde kristallagmrgdrr. Orta ve turg vulkanitlarin
arintilari iso yer sathine yaxm sahelerde formalagmaqla maqnetit-hematit buferi
ila nezaretlenmigdir.

Tahg zonasrnda eosen va eosen-oliqosen yagh iki maqmatik formasiya vo on-
lann her birinin terkibindo ise iki kompleks mtieyyen olunmugdur (Memmedov,
Babayeva,200l). Ayrrlmrg komplekslarin tarkibinde igtirak eden stixur tiplarinde
demir-titan oksidi minerallarr ulvogpinelli maqnetit, ilmenitli maqnetit, titrnh
maqhemit, maqnetit, maqhemit-rutil, anataz, sfen, leykoksen kimi mtieyyen olun-
mugdur. Lakin bezi hallarda maqnetitla xromlu gpinel arasmda kegid fazasr, elece
de kulsonit gpineli de agkar olunmugdur.

Sadalanan gpinel fazalatn her biri ayn-aynhqda subqolovi olivinli bazaltmaqma-
sum mtixtolif geoloji ve fiziki-kimyevi geraitde krisallagmasrmn gostaricisidir. Bela ki,
xromlu maqnetit fiaxibazalt-ra:riandezibazalt-fonolit formasiyasr stixurlannda yal^,
absarokitlardo qeyd olunmugdur. Burada xromlu maqnetit olivinli qargrhqh bitigmolar
emele getirmekle, subqalevi olivinli bazalt maqnusmm daha darinda olan arahq maq-
matik oca[-urda kristalla.gmasu:rn g6stericisidir. Bununla yffi0$1, ulvogpinelli maqnetit
Drman ayilmasindo esseksit va taxidoleriflarin tarkiblerinde xromgpinelle birlikde rast
gelir. Bu halda isa darinlik qrnlmasr fokamtile uSarnamrg subqelovi olivinli bazalt arin-
tisinin kristallagmasma gerait yaratmgdr.

Absarokitlar kristallagarkan qnlmalann maqmada$rma va yerlagdirme fea-
liyyetlerinin passiv olmasr erintinin akkumulyasiyaya uffamasr bag vermigdir. Bu-
na g6re de burada xromgpinel minah ile yanagr, mexsusi gpinel komponenti xeyli
artmrgdrr.

Dtman eyilmesinde ise her iki fazaya serf olunacaq komponentler erintiya
kegmigdir. Buna 96ro do ulvogpinelli maqnetit aliiminium, maqnezium, xrom ok-
sidlari ile olduqca kasrbdr. Burada oksigenin parsial taryiqi lO12'14 atmosfera, bu-
fer ise nikel-bunzenita yaxrndu. Bagqa s6zle desek, Drman ayilmesinde subqalevi
olivinli bazalt erintisi xeyli derinde va qismen berpa olunmug garaitdo krsitallag-
mrgdrr. Pilegay-Qosmolyan eyilmesinde ise arahq ocaqda subqelavi olivinli bazalt
arintisinin akkumulyasiyaya u$amr g hissa si kristallagmr gdr.

Bu iki mtixtelif kristallagma geraitleri traxibazalt-traxiandezlbazalt-fonolit
formasiyast stixurlanmn Astara qalxmtrsrnda oksidlegdirici, Pilegay-Qosmalyan
eyilmasinde qismen oksidlegdirici va Drman oyilmasinde isa berpaedici geraitler-
de formala$masrnm real gdstericisidir.

Subqelovi ultraesasi formasiya siixurlannda prosesin qapah ve intnrziv ka-
meralarda bag vermasi gpinel ailasi minerallannn faza rongarenglikleri ile ifada
olunmugdur. Bele ki, subqalevi pikrit ve peridotitlerde gpinellardenyalntz xromlu
gpinel (FeCrzO+, MgAIzO+) kristallagmrgdr. Stixurlann tekamil noticosinde sub-
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qolovi peridotitlerin subqelevi qabbroidlere kegmesi xromgpinellerin-xromlu maq-
netitle onun titanh maqnetitle evezlenmosi miigahide olunur.

Subqelevi qabbroid ve siyenitlerde artrq vanadiumlu titanh maqnetit, ilmenit
fazah maqnetit, maqhemit va sarbest ilmenit kristallagmrgdr. Bunlarla yanagr, ak-
sessor rutil, sfen, leykoksen de mtigahida olunur.

Belelikle, apanlan kompleks tedqiqatlar neticesindo mtieyyen olunmugdur
ki, demir-titan oksidi minerallartntn faza terkibleri onlan emele getiran ilkin
maqmatik erintinin terkibinden ve kristallagma geraitinden asrhdrr. Bele ki, Qazax
vo A[cakend eyilmesinda altiminiumla qismon doymug, olivinli toleit maqmasmm
bazalt kompleksinin erintisi xeyli derindo nikel-bunzenit buferinin nezareti ile
kristallagmrgdu. Btittin digor tist tebagir yagh vulkanitlarde damir-titan oksidi mi-
nerallan iso yer qabrgrnrn yuxarl horizontlannda formalagmrgdrr. Kristallagma pro-
sesi isa maqnetit-hematit buferi ile tanzimlonmigdir.

$ahda! eyilmesinda ilkin erintinin fasilesiz takamtilti titanh maqnetitin ulvo-
gpinelli maqnetite, maqhemite, hematita qeder deyigmasine sabeb olmugdur.

Tahg zonasrnda regionun mtixtalif tektonik brekgiyalara pargalaruruNr Asara qalx-
masrnda maqhernitin, Qosmalyan-Pilagay ayilmesinda xromlu, alflrniniumlu titanh
maqnetitin, Drmanda iso ulvogpinelli maqnetitin omole galmesi ila naticalenmigdir. in-
tnrzivlar ise qapah kamerada formalAdrgma g6re gpinel minerallan 6z terkiblerini
;nomgpineldan ilmenifli titanh maqnetite qadar deyige bilmigdir.
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BOyrrK eAFeAzrN $aRe DAvAMTNTN FiLizLiyiNiN
n;ozi ASpEKTLeni lazoRBAycAtr ennzisi)

i. g.Mammedov, II.A.VeIiyev

Azerbaycan Respublikast Ekologiya va Tebii Sarvetlar Nazirliyi
Milli Geoloji Kegfuryat Xidmati

Az 1143, Bah ut., B. A$ayev kiigasi, 100A

MarvreAos E.[., BeJrnee f.A. HercoropEre acneKTbr pyAoHocnocr[ BocrorrHoro [po-
AoJIxeHEf, Bo;rruroro KasKasa (Asep6afigxaHcxafl vacrr). Ilccle.[5ruorc, Hexorophre xapar-
TepHEIe oco6ennocru cxJrarlrarbrx crpyrffyp, ycnoBus py,uoo6pasoraHufl, cBr3b c MarMarH3MoM,
nepcnerrr{BEr gocroquofi H ceBepo-BocroqHofi pyAoHocHocrr.l Kasxa3a. Y.qelsercr BHrrMarrne
ycJIoBLITM c6opa runouopQrux Marepr.raJloB Eonruroro Kaara:4 .rlarorcg HacraBreHr.r.rr rro Ha-
[paBJreHr{.,rM [oucxoBbfx pa6or.

Mamedov I. Sh., Veliyev G.A. Some aspects of ore content within the Great Caucasus'
eastern continuation (Azerbaijan part). Some typical features of the folded structures, ore-
formation conditions, connection with magmatism, ore content prospects of the eastern and
north-eastern Caucasus are investigated. An attention to the typomorphic sampling materials
of the Great Caucasus and prospecting trends is given in the paper.

Memmadov i.9., Valiyev H.A. Bdyfik Qafqaan garq davamrmn frIizliyinin bazi aspekt-
lari (Azerbaycan). B6yiik Qafqaz qrngrqhq quumunun bezi seciyyevi xfisusiyyetlari, filiz emele
galma geraiti, maqmati.anle bafhhpr, Qafqazrn gerq, gimal-gerq davamrmn filizlilik perspektivleri
aragdmlr. Azerbaycanda Boynk Qafqaz tigflu tipomorf metallann toplanmasrnrn yararunasr geraitla-
rine diqqet yetirilir, axtang iglorinin istiqameti flgiin tovsiyeler verilir.

Bdyiik Qafqaz qm$qhq qurumu mtistaqil seqm€,nt olaraq gimaldan Pqekig-
Trmmuz, conuMan Katex-Legxum (Azerbaycanda Duruca) gov derinlik mon$oli qt-
nlma zonalan ile serhadlenir. Silsila teqriban 1300 l<rn uzunluqda, 200 km-den artrq
endo erazini, texminen 260000 krn2 saheni ehata edir (A:ran{pefi, 1976). Keskin
relyefe, an miixtolif iqlim garaitina malikdir. Kazbeh Elbrus, Bazardldzit, Babada!
kimi zirvolar, sort yamaclar, ytiksak daEftq, da[ateyi dtizen]ikler genig yayrlmrgdr.
Geoloji qurulugda terrigenl6lona s{ixurlar tistiinliik fogkil edir. Maqmatik t6rameler
yayilmgdr, molass g6ktintiilere rast golinir. Orazide on mtixtolif mon;eli ve gegidli
metal, qeyri-filiz faydah qazmtilann sonaye ehomiyyefli yataqlan genig femsil olun-
mqdur. Bir goxu ulurla istismar olunmaqdadr. Boytik Qafqazn geoloji inkigaf tari-
xi gox maraqhdr. Aratdrmalara gdro, altpalaznyda Qafqaz Qondvana meqakonti-
ne,ntinin Qafqaz-Xozer qalxmasrnrn tarkibina daxil olub. Leyas-Aalen d6wlarinde
$imali ve Cenubi Qafqaz mikroplitelorinin aralanmasr naticosindo Boyfik Qazqazln
hazrkr yerinde dibinde vulkanik ptisktirmeler bag veren okean olmu$dur. Miose,ndon
etibaren baglayan neotektonik merheleda mtiasir relyef vo geoloji strukturlann for-
malagmasr, Bdytik we Kigik Qafqaz qurqaqlanmn, Kiir va Xozar gdkokliyinin ya-
ranma prosesi baqlayrb, tangensial srxrlmalar neticesinde gimaldan cenuba do[ru im-
pulsiv deformasiyalar 6rtlik-iistagehna stukturlan yaranmrg, bu proseslerin gedi$in-
de Orob va Avrasiya litosfer plitalarinin ya:rurlagmasr mtihtim rol oynamrgdr.

Siixurlann litoloji tarkibi rangarangliyi ile ferqlanir. Bu kompleksin esasmr
git gistleri tegkil edir, onlann timumi siixur,kiitlesinde xtisusi gekisi a0-60% miq-
danndadr. Qumdaqlan, ehengdaglan kimi terrigen-gokma mangeli siixurlar 20-
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30%r, maqmatik toramaler l0-20o/o tegkil edir (Memmadov, Veliyev, 2006).
orazinin tektonik qurulugu gox mtirekkebdir, Umumqafqaz istiqametli

(Pgekig-Trrnrauz, Bag Qafqaz, Kohnemedon, Malkamud, Qaynar, Zongi ve s.) vo
enine (Transqafqaz ve s. goxsayh) regional derinlik mengeli qrrrlmalarla ve onla-
ra soykonan goxsayh mtixtelif istiqamotli gatlarla do[ranaraq miirokkobleqmig
pilleli blokvari struktura malikdir (Memmadov vo b., 2006).

Boytik Qafqazda faal maqmatik foaliyyat gox genig dowti - kembriyaqe-
darden kaynozoya qeder - ahata edir ve burada osason beg miixtelif yagh maq-
matik kompleks omele gelmigdir, bunlann her birinin ozltino moxsus farqli mine-
rallagma monbeleri oldugu aydurlagmrgdrr. Osasi vo tur$ terkibli srixurlann asso-
siasiyalan, habele qranodiorit terkibli intruziv fasiyalar assosiasiyalan tisttinltik
tegkil edir. Aparrlmrq todqiqatlar arazinin metallogeniyasr ilo maqmatizm arasm-
da stx genetik elaqe oldugunu siibut edir. Bele elametlar maqmatik grxrglarla ta-
zahrirler arasrndaki struktur-orazi baghh[u:da, maqmatektonik, maqmatik sii-
xurlarla tezahtirler arastnda maddi terkibin xrisusiyyetleri arasrnda alaqalerda
gortintir. Qeyd etmek lazrmdr ki, maqmatik torameler, bir qayda olaraq, qmlma-
larr boyu daha genig yayrlmrgdr. Masalen, Bag Qafqaz qrrlmasrnrn btittin \zan-
masr boyu daykalar, laygokilli intruziyalar yayrlmrgdrr. Umumiyyotlo, Boytik
Qafqaz hiidudlannda esasen qranodiorit tarkibli intruziyalar komplekslari (liparit,
dasit, andezit) yayimrgdr. Qeyd etmok lazrmdr ki, $imali Qafqazda da Dzirul
massivi ila analoji qedim kompleksler mtigahide edilir. Mtieyyenlegdirilmiqdir ki,
struktur planda apancr rol hale gokme prosesi geden zarnan Boyiik eafqaz quru-
munu timumqafqaz istiqamatinde struktur-fasial zonalara ayran konsedimentasi-
on qrrrlmalara moxsusdur (ANrupefr, 197 6).

Qeyd etdiyimiz kimi, Boytik Qafqazda goxsayh kolgedan-polimetal, mis,
necib, alvan metal ve tozahtirlari agkar olunmugdur, mtixtelif filiz rayonlan ay-
rrlmrgdrr ve bezilerinin perspektivleri hela tam agrlmamrgdrr. Bele yataqlar oma-
lo gelmo vaxtlanna, geoloji strukturlarda yerlegmelorine, fasial-dorinlik garaitin-
de emele galmelerino, metamorfizlogme deracesina, intruziv komplekslerle,
daykalarla, kigik intruziyalarla olaqelerino, ptisktirme siixurlarla yataqlarrn
mtieyyan terkib elaqelarina, geokimyevi baghhqlarrna gore ayrr-ayfl qruplarda
birlegdirilmigdir. Hemginin endogen yataqlarm yerlegmesinde mrieyyen zonalhq
mtigahida olunur. Bela ki, bag silsilenin oxu boyu nadir metallar, gimal qanadda
polimetallar,zaqafqaziyada cu, Mo, Ba metallan daha gox rast gelinir.

Boytik Qafqazda biitiin geoloji inkigaf merhelelerinda (kaledon, hersin,
kimmeri) ilkin, orta vo son dovrlor yataqlarrnrn emelo gelmosi tigtin sabit irsilik
miiayyen olunmugdur, hemginin Pb, Zn, Cu, As, Mo, W, Hg, Sb kimi tipomorf
elementlar teyin olunmugdur (Axrupefi, 1976).

Melum olundupu kimi, Boyrik Qafqazrn canub ve gimal-qerq yamaclannda
geoloji axtan$ iglari esasen Balaken filiz rayonunda cemlanmiq, qalan hisseler esa-
son axtan$-planalma ve sporadik axtang iqlori ilo ahate olurrmugdur. Halbuki Tufan
struktur zonasmm ahemiyyatli, Ba$ Qafqaz silsilasinin xeyli, on Qafqaz silsilesinin
nisbetan az hissesi Azarbaycan Respublikasr arazisinde yerlegir va diqqetden kenar
qalmrgdr. Miixfialif illerdo burada apanlan mtixtalifrniqyash geoloji axtang igleri
miisbot neticaler vermigdir ve erazinin nadir, nacib, elvan metallara,ii,reye, *r.rru,
stibiuma, qalayL molibdene, polimetallara perspektivinden xeber verir.
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Boytik Qafqaan cenub-gerq zoruNr filiz qazlntilran n6qteyi-nezorince az 6ryra-
nilmigdir. Bwada a,xtang, planalma aparmg geoloqlar @.isayev, O.Memmadov,
R.Allahverdiyev, X.Regidov, i.Yusifov ve b., 1974) terefinden ayn-ayn sahelerda
filiz anomaliyalan, qeyri-filize perspektivli saheler qeyd olunsa da, yiiksek perspek-
tivli filiz tozahtirleri aqkarlanmamrgdr. Xtisusen de (qara gisD>lerin qrzih$rtamami-
la diqqetdon kenarda qalmrgdr. Melum oldufu kimi, son illerde Boyiik Qafqa.an
cenub yamaclaru:rn Azerbaycan hissasinde, xtisusen de Duruca stnrktur-formasiya
zonasurda yayrlmrg Orta Yura ya;h qara gilli gistlerin qrzrth[r aqkarlanmrgdr. Burada
gilli gistlerda l-3 qlt ve daha ytiksek konsentrasiyaya malik qrzlm movcudlu[u tes-
diqlenmigdir. Bundan ba$qa Duruca strukturundan gimalda, Aalen yah gitli gisfler-
den tegkil olunmug Megexgadaor strukturunun da fnize ytiksek perspektivliliyi tes-
diqlenmigdir. it Oefe 1,973-74-cn illarde apanlmg 1:50000 miqyaslia*ta.r9-ptarrat-
ma iqlari naticasinda O.Mommedov terefindon tayin olunmug hemin stukturun co-
nub temast boyu qeyd olunan Megexgadaor qrrlmasr zonasrnda bir elementin - mo-
libdenin diqqetelayiq konsentrasiyasr a.gkarlanmrgdr. Hemin zonanui va btitovltikda
Tufan antiklinoriumunun Megexgadoor strukturasuun perspektivliyini deqiqlagdir-
mak meqsedi ile l977-80-ci illerde a"rtang igleri apanlmrgdr. Naticada Bumgay
hovresinde Yatxgayrn agapr axrmrnd4 Aalen yagh gilli gistlarda Megexgadaor do-
rinlik qmlmasl zonasuun bir gaxesi olan $Q 28U-2900 azimufla uzman qrrlma zona-
sr boyu filiz minerallagmasr qeyd edilmigdir. Hele yuxanda qeyd olunan l:50000
miqyash axtang-planalma igleri naticesinda aqkarlanmrg hemin zonarun qahnh[r 5
m-a gatr. Osasen brekgiyalagma, ozilma ile tamsil olunmug hamin zona piritlegme,
pirrotin, xalkopiritla miigayiet olunur. Burada hem de olgtileri 1,4 x 0,5 m olan filiz
pargasl qeyd olunur ki, onun da torkibindo makroskopik olaraq pirit, pirrotin, xalko-
piit, az halda eritin lovheciklari tayin olunmugdur. Hemin filiz pargasrmn srnaqlag-
dmlmasmm naticeleri maraqhdr. Burada moliMenin miqdan 0,04-0,25oh olmu$ur.
449,452, 454,455 sayh suraqlar Ermenistan Elmler Akademiyasmda ve $imali Qaf-
qaz Geologiya idaresindo nozarot analiz olunmuq, burada molibdenin miqdarrm
uy[un olaraq 0,2664,2840 ,0,189oh,0,11ohva 0,092o/o olmasr toyin edilmigdir. 454
saylr srnaqda spektal analizde elave olaraq 0,6oh manqan, 0,0150h kobalt, 0,04oh
nikel teyin edilmigdir. Filizlegma zonasmda yerlegen homin filiz pargasrmn qrrlma
pozulmasrun tosiri ile koktii filiz cisminden qopanldr$ ehtimal edilir. Bu sobeMen
hemin erazida, derinlikde <I elemeno> ve molibdenle zangin filiz cisminin m6vcud
olmasr proqnozlaqdrnlr. Belelikle, B6yiik Qafqazrn cenub yamaclannrn Azerbaycan
hissesinin Burngay hdrrzesinde Duruca va Megexgadaar strukturlanr:rn qrzla, mo-
liMene, <I elemenb>e perspektivliliyi aqkarlanmrgdr. Megexgadoor tikig zonasu:rn
da:ril oldu[u Tufan stukhr-formasiya zonasmda filiza alverigli litoloji faktor olan
Aalen yagh <qara gistr>ler Bdyiik Qafqazrn gimal-gerq yamaclan:rda Qonaqkend me-
ridiana qedar 64 km uzarur. Lakin hemin kosimin filire perspektivliliyi kifayet qeder
6yenilmemiSdir. Hemin siixurlar Quba rayonunun Qonaqkand-Yerfi sahesinda gox
genig yaflm$dr, lakin onlann qtnlhfi,tamamile dyronilmemigdir. Burada da hamin
orta yurayagh <qara giso>lerin qrzl dagmasrm arazilerin eyni geoloji struktur m6vqe-
leri esasrnda (Azadoliyev ve b., 2001), hemginin 2006-cr ilde apanlmr; ayn-ayn
mtigahidaleria osason s6ylemek olar. Bele ki, erazida yayrlmrg <qara gisorlerin filizli-
liyini, ilk n6vboda ise qzrlh$run ilkin qiymeflendirilmesi maqsedi ile cari ilde ara-
zinin ayn-ayn hisselerinde mehdud miqdarda gol mtigahidelari apanlmrg, (qara
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giso>lorin bir qismi srnaqlagdrrlmrgdr. Heg bir toreme proseslere (hidrotermal de-
yigmolore, qrnlma pozulmalan ile mtirekkoblagmeyo) meruz qalmamrg, normal stra-
tiqrafik yatrma malik gistlarden gotririilmtiq ve her birinin qalmhgr 2 m olan g111m
srnaqlannda qrziltn 0,4-0,8 q/t, gtimrigtin ise 2,8-4,8 q/t olmasr tayin olunmrgdrr.
Blndan bagqa, Cimi sahasinden gotiirtilmtig on suraqdan ikisinde (Nel4,l7) ve yerfi
sahosinden gottirtilmrig 9 srnaqdan ikisinde (^lbl9, 2Z) molibdenin 0,01olo olmasr ta-
yin olunmugdur. Diger suraqlarda molibdenin miqdan 0,0001-0,000602 olmugdur.

Belolikle, genig erazide yayrlmrq, boyrik qahnhfa malik olan <<qara giso>la-
rin ayn-ayn hisselerindan seyrak goftirtilm{ig ve yuxarrda qeyd edilen srnaqlarda
qrz/,rn va molibdenin diqqetelayiq neticelori, hamin stixurlann, birinci novLede,
qtzia va molibdene potensial perspektivlilyini stibut edir. Qara gistlarin gox elve-
rigli da!-texniki garaitde yerlegmesi, gilli gistlerin asan iiytidtilmasi onlarin poten-
sial sonaye perspektivliliyini gostorir.

Regional planda Arahq denizi qrngrqhq qurgagrnrn Qafqaz seqmentinin Bag
Qafqaz qrrrgrqhq qur$usunun bag silsile struktur formasiyasr zonasrnm garq da-
vamrnda yerlaqir ve bu zonanm Azerbaycan kosimini ehate edir.

Orazi Azorbavcarun geoloji cehetdan nisbeten zeif oyranilmig sahelerinden-
dir. 1960-cr illerden baglayaraq ayn-ayn illerde T.eorgenin, S.Kuiagvili, o.Mam-
modov, B.Allahverdiyev, X.Regidov vo b. burada l:50000 miqyash xeritealma igleri
aparmrqlar. Sahenin geoloji, strukhr, litoloji, geofiziki, geokimyavi, tektonik elamat-
lere gore ba; silsileye aid oldulu mtieyyanlegdirilmigdir. Orazinin geoloji qurulu-
$unda osason mezo-kaynozoy yagh terrigen-cokme stixur kompleksi ltertlUinae tizvi
qahqlar saxlayan qara grl gistlari, qumdaglan, ehangdaglan va s.) igtirak edir. Umu-
men ba$ silsila Rusiya arazisinda daha yaxgr oyrenilmiqdir. Teyin olunmugdur ki,
burada osason qranodiorit torkibli cavan inruziya kompleksi, liparit, dasit, andezit
terkibli effuzivlor, kigik intruziyalar yayrlmrgdr (Konue4auHbre.. .,1973).

Bag silsile boyu (bu silsile timumqafqaz istiqametinde 700 krn-den gox, eni 15-
20 l<rn olmaqla qerbden-gerqa) izlenilir, tedqiqatlar zonadaxilinda yaaqlarur forma-
lagmasrmn oxgar olduiunu, ltzun mtiddet davam etdiyini, maqmatizrn tezahtirleri ve
tektonik fealhq dowleri ile sx balh oldulunu gostarir (A:ro-apefi, 1976).

Malumdur ki, baq silsile zonasmdakr qrrlmalar kaledonda emele golerek
tektonik feaiiyyetini indi de davam etdirir. Bu zona htidudlannda ferbelit-anti-
monit, polimetal, kinovar, realqar frlizlegmeleri ila zengin olan saheler ayll11.
Bu sahelerde agkar edilmig yataqlar Da$hq Ragi, Xnov, Avar, Samur filiz rayon-
larrnda yayrlmrgdr. O.A.Tvargrelidze bag silsilede kaynozoy yagh nadir meial -arsen formasiyasrna (Karabi, Tepli, Sanqution, Tsana) mansub goxsayh yataq va
tozahiirler aymr. Tuapsedan Dafrstanrn gerq serhedine qadar agkarianmrg ,ir"
yataqlarrmn sayr 800 km-lik bir qurgagr civa eyaloti adlandrmaga imkan verir.
Bu silsile boyu ferberit-antimonit formasiyasma mansub olan kvais-molibden vo
auripiqment mineralla$masl genig yayrhb. Eyni zamanda, bu silsilenin htidudla-
rmda kolgedan-polimetal, barit filizlegmelorinin iri yataqlar emele gatirdikleri de
malumdur (Konue4anHbre. . .,1973).

O da molumdurki, Boyrik eafqaz iigtin pb, Zn, Cu, As, Mo, W, Hg, Sb metal_
lan tipomorfdur, Ba, Sn, Ni, co, Ag, Au, Bi elementlerinin ise sonaye Sfiemiyyetg
yt[rmlan agkarlana biler. Qeyd etmaliyik ki, Arahq denizi qurgagrra aiA ohn fir.n"y
daflannda 400-den gox radioaktiv metal yatapr, minerallagma zonasr, Ttirkmenista-
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nm Xazar denizi sahilinde Qzrlqaya yatap1 o ciimleden Azerbaycanur hiidudlarurda
baq silsila ia Zaqatala-Qovdafi zonalanrun tamas xottinda Malkamud qmlma zona-
srnrn Yahqgay kesiminde Megexgadaor tikig zonasr htidudlannda 0,t-loh-a qoder I
element agkar olunmuqdur. Bag silsilenin Azerbaycan htidudlannda Malkamud zona-
srmn 50 km-e qedor izlendiyini nazere alsaq, onda erazinin potensial olduS'unu gore-
rik. Qonaqkend-Yerfi orazisinda mrixtolif sahalerdon gottiriilmtig srnaqlarda 0,4-0,8
qlton qrnl,2,8-4,8 q/ton grimriq,0,07o/o molibden tayin edilmigdir. Angliflerde pirit,
uraninit, freybergit (tini 3,8mm-a gatan kristallar aydur gortintir), povelit teyin olun-
muqdur. Mineraloji torkib Girit, freybergit) burada miogeosinklinal (melum oldu$u
kimi, Boylik Qafqaz miogeosinklinal adlandrnlr) qurgrqhq qurgagurda terrigen qatda
qzrl-giimtig formasiyasrna aid minerallagmrg zona tipli filiz cismleri agkarlanmasr
tigtin geoloji zomin yaradr. Bundan olavo, gay goktinttilerinde zangin molibden mi-
nerallaEmasr mtieyyan edilmiqdir.

Qudyalgay ktiktird-kolgedanr tezahtirti arazisi xrda denali qara-boz rangli
qumdaglan vo gilli qistlorle olaqodardr. Tezahtirden gottirtilmtig srnaqlarda
0,001-0,0060% miso, 0-0,001% sinke, 0,001% qurfuguna, 0,001-0,00470 nikelo ve
0-0,00 1 % kobalta rast gelinmigdir.

Xrnahqgay kiikiird-kolgedanr tozahtirlori erazisi orta yuranrn aalen yagh
qumlu-gilli goktintiileri ile elaqedardr. Burada misin miqdarr 0,002oA, qurfugu-
nun - 0,004oh, sinkin -0,001oh, nikelin -0,004oh tegkil edir.

Brdry ktiktird-kolgedanr tezahiir[intin geoloji qurulugunda ise gistli qumdaglan,
alerrolitlar igtirak edir. Bwada mis 0,001-0,002oh, sink isa 0,0017o-e qedordir. Diger
terefden, bu arazidaki gay goktinttilarinden gotiirtilmtig glixlerda pirit, sfalerit va s.

filiz oreollannm igtirakr mtiayyenlegdirilmigdir.
Regional (arazinin baq silsiloya aidliyi), lokal (sahede olverigli geoloji garaitin

movcudlufu), birbaqa (ahnmrg neticeler) va dolayr (litoloji struktur stratiqrafik amil-
lar) elametlar toplusu Boytik Qafqazn gorq va gimali gerq davamurda tipomorf me-
tallanr:, xiisusen de qral-gtimtig formasiyasura aid sanaye ehemiyyatli filiztoplulan-
run emale gelmesi tigtin alverigli geoloji geraitin oldufunu tesdiq edir.
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PROQNOZLA$DIRILMASINDA ROLU
(Levgay filiz sahasi timsahnda, Kigik eafqaz)

Z.A.Valiyev

A zarbaycan M EA Geologilta institutu,
AZ 1143, Bah, H.Cavid pr., 29 A

Be.nxen 3.A. Ieoxnru[qecrr{e oco6euHocrr.r py,[oBMeurarcurux nopoA rr Ex poJrb B rrpo_
l-Ho3IlpoBaHHIr cKpblToro opyAeHeHHr (Ha npunrepe Jleuqaficroro pyAHoro uoan, Ma.nufi
Kaarcas). flpoaeaeuHuMl,I reoxHMI,rqecKHMH r4ccJreaoBaHr,raMv l[rfl BbrrBJreHr.r,g raxoHonaepuocrefi
pacflpeAeneHufl prtnu, c]?EMbI H con]TcrB]'roulD( ]rM 3neMeHToB B r.r3BecrHrKax aar6-ceHouaHa
Jlen'{aftcxoro pyAHoro r,oran pa:pa6orxn ua erofi ocHoBe reoxuM[qecKux r(pl.rrepneB [porHo3a
cKpblToro opy.lleHeHruI yCraHOBneHa noJroxHreJrbHa, r(oppenrult r pryrH c MErrubrxoM, cypruofi,
ctadas - c Me.ublo LI orplluareJlbHtul Koppen \Da- c npyrnMu KoMnoHeHTaMlr, n oco6euuocru c
Ni, Co r.r Cr. flo pe3ynbraraM [rrouaAHoro reoxHMuqecKoro onpo6oaaHurr BbrrBJreH prA nep-
BlItIHhIx reOxI'IMIlrqecKI,Ix OpeOJIOB pTyTH H c)?bMLI HaA pyAHbIMn 3aJrexaMH, r,rMerOUtH ClOxsrrfi
xapaKrep, srtsgaHHbrfi B ocHoBHoM Tperur,rHoBarocrblo. H:yteuueu MyJlbruflnr.rraqr{oHHbrM Me-
roroM nepBHtIHbIx opeoJloB paccerHn.rr 39 oaeueHroB ycraHoBJreHo pe3r(oe pacuupeHr.re opeona
ua my6nny, coflpoBox,u,aeMoe yBeJIHrteHr.reM r..rx KoHueHTpaulrn, rrro laer Bo3MoxHocrb [peano-
Jlararb HuuILrqHe Ha my6nHe 6oree rpynurrx lalexefi HcKoMbrx pya lr cyAr.rrb o nporHo3HoM 3Ha-
qeHnu nePB[qHbrx opeoJloB.

Veliyev Z.A. Geochemical peculiarities of the ore-bearing rocks and their role in predic-
tion of baried mineralization (on the example of Levchai ore field, the Minor Caucasus). To
reveal the distribution reguliarities of mercury, anfimony and accompanying elements in lime-
stones of Albian-Cenomanian and working out the geochemical criteria to forecast the baried ore
mineralization it was established a positive correlation of mercury with arsenic and antimony,
more weakly with copper, and negative correlation with other components especially with Ni, Co
and Cr. By the results of areal geochemical sampling a number of initial geochemical aureols of
mercury and antimony over the ore shoots having a complex mode of occurrence and submitted
mainly to the joinfing has been revealed. A sharp widening of halo to the depth with increased
intensity is established by mulfiplication method of study of the primary initial dispersion halos for
39 elements made it possible to suppose that there is more large ore desposits to be found at a
depth and to judge at forecasting importance at the primary aureols.

Valiyev Z.A. f@erlaqdirici siixurlarm geokimyavi xtisusiyyatlari va onlarm gizli filizleqr.
menin proqnodagdnlmasnda rolu (Levgay filiz sahmi timsalmda, Kigik Qafqa).Gvgay filiz
sahesinin alb-senoman yagh kvarslagmrg ahengdaglannda apanlmrg geokimyavi tedqiqatlarla
civa, siirma va onlan mtgayiet eden elementlerin paylanma qinurrauygunluqlanm aqkaietmek
ve bunun asasmda gizli f,rlizlagmanin geokimyavi proqnoz amillari 

-teyin -edilerken, 
civanintl*", margtimtg va bir qeder zeif misla miisbat korrelyasiyasl diger elemurtlerla, xiisusen Ni,

Co ve Cr-la menfi korrelyasiyasr teyin edilmigdir. Sahavi geokimy&i srnaqlaqdrma neticesinde
civo ve stirmenin filiz cismleri iizerindeki qatlarda mtirekkib saciyyeli, asasin gathhEa tabe olan
bir sra ilkin sopinti oreollan agkar edilmigdir. Homginin ilkin orlolann multiplikaliv flsulla 39
elemente tehlili tedqiqatlannda onlarrn darinliye getdikce keskin geniglanmesi ve intensivliklari-
nin artmast agalr horizontlarda daha b<iytik fiti, tiiUet".inin m-dvcudlugu ve ilkin oreollann
proqnoz ehamiyysti haqqrnda mtilahiz3 yiirutmeya imkan verir.
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Mtiasir geoloji ve xtisusen do metallogenik todqiqatlar, yer qabr[rrun bu
ve ya diger sahesini tsgkil eden strxurlann geokimysvi mensubiyyeti oyrenil-
meden, tam ve motebor ola bilmez. Metallogenik aidiyyetlenn moteberliliyi,
hsr geydan ewel, molum ve yaxud ehtimal olunan yata[rn yerlegdiyi mokanda
fon yaradan siixurlarda kimyevi elementlerin paylanma qanununauy[unluq-
lannr bilmoyo esaslanmqdrr. Yer sethinde vo ya ona yaxm sahelordoki asan
agkar edilen yataq ve flu tezahtirlorinin artrq ttikandiyi bir dovrdo geokimys-
vi ixtisasia$manln vacibliyi oziinti daha qabanq gosterir. Bununla yanagr, fi-
lizlilik baxrmrndan steril g<iriinan bu saheler klassik - vizual-axtanq iistillan
ile agkarlanmasr qeyri-mtimkUn olan gizlt f:Jrizlogmenin yaranmasr tigtin alve-
rigli qeoloji geraitin movcudlulu ile ferqlenir.

Cive-stirme filizleqmosinin esas axtarrg tisullarrndan geokimyevi, yoni
esasen ilkin sepinti oreollarrnrn dyrenilmesine xususi diqqst verilir. Fila ya-
taqlarrnrn tedqiqatrnda ilkin oreollann emele gelmesi ve onlardan istifade
meseleleri A.A.Saukov (1946), L.N.Ovginnikov (1956), Q.i.Rossman (1957,
1960), V.V.Polikarpogkin (1957), N.i.Safronov (1959, 1962), N.A.Ozerova
(1962), S.M.Stileymanov, V.M.Babazado (1914), E.S.Stileymanov (1978,
1982) T.N.Nssibov, E.S.Stileymanov, Z.A.Y aliy ev, V.G.Ramazanov (1 980)
ve bagqa alimlerin tedqiqat eserlerinde oz sksini tapmrgdrr. Bu alimler ilkin
oreollann omole gelmesini ve filiz yataqlanmn filizyerlegdirici strxurlannda
onlann miqrasiya seciyyesini filiz emelegelmo proseseleri ve filizyanr deyig-
malerle srx elaqede baxr ve ilkin oreollann formalagmasrnda litoloji-struktur
amillerin mtihtim rolunu qeyd edirler.

Levgay frliz sahesi T.N.Nesibov (1973) terehnden ayrrlmrg merkezi civo-
dagryan qurgaga daxil olub, Goygo-Okore qrnqrqhq zonasrnrn gimal bortunda,
onun Kigik Qafqazrn Lok-Qaraba! zonasr ila qovugma yerindan cenuba do!ru
yerlagir. Tektonik cahetce Levgay filiz sahesi Qaraba$ antiklinorisinin gimal-
qerb qurtaraca[r hesab olunan Levgay antiklinorisinde yerlegir. Onun geoloji
quruluqunda tist yuradan baglamrq antropogeno kimi vulkanogen-gcikme
sirxurlar igtirak edir. Levgay stirme-civa yatafr filiz sahosinin morkezinde bi-
lavasite kvarslaqmrq alb-senoman yaqh ehengdaglannda formalaqmrgdrr.

Levgay f,rliz sahesinin fil:zve fil@erlegdirici strxurlanrun qeokimyevi xtisu-
siyyetlsrinin tedqiqatlanna kifayet qedar dol[un diqqet verilmemigdir. Buna gore
da filizlordo ve eyni zamanda,fifizyaru sixurlarda cive, stirme ve onlan mtqayiet
eden elmentlerin paylanma qanunauyfunluqlanru ve bu esasda gosterilsn ele-
mentlerin yataqlanrun axtangmda geokimyovi amillerin agkarlanmasr meqsodile
geokimyavi tadqiqatiar apamu$rq. Bu zamal geokimyevi suraqlar profiller tzre,
grnm-punktir tisulu ila geokimyevi mansubryyetin, hemginin sahovi ilkin geokim-
yevi oreollann teyinatr meqsedi ile gdttirtrlmtrg ve kimyevi-spektral analu apanl-
mr$dr. Srnaq neticslerinin tehlilinde statistik irsullardan da istifada edilmigdir.

Xeyli miqdarda (2100) srnaq neticslarine gdra, fil@erleqdirici casperoidler-
de rastlaqma tezhyituro dayanaqh elementlar - H[, Sb, fu, Su, Mo, Pb, Ni, Co,
Zr,Mr"rr,M!,2r, Sr, Ti, Be, B, Ge, va Ga-dir ki, bunlann miqdarlanrun paylan-
ma parametrlerinin statistik qiymetleri cadvel l-do eks olunmugdur.
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Cedvel I
Fil2dagryan casperoidlerde kimyevi elementlerin

lanma statistik

Cedvelden gdrilndtiyii kimi, casperoidlarde civo ve stirmenin miqdan gox
boyuk htidudtarda d:y,l{ Bir 9ox <<tufau-anomal b<iytrk miqdarh r-"dr* t yi"
edilmi$dir. Bu onunla izah olunur ki, hemin suraqlar fil:z zoialarmr. tigik po-
z,illm,azonalannda gilisium!1 ehengdaqlanm metasomatik evezle-yen zengde$fu
filiz ktflelerini socryyelendirir. Ogrr- kinovar minerallagmasr"rn -ala"skopikgdrtinrneyen deyigitnig ehengdaqlan srnaqlan ile kifayetlonerek, filiztamerkiielegdi-
ren zon4lara nisbeton l.<ltalu veziyyetdoki srnaqlann neticslerini nezare alsaq, bu
halda civenin miqden hiss olunacaq derocada azalar. Onun rnaksimal miqdan n.
lG3, nadir hallarda O,lVo-e (gox gtunan ki, cas-peroidlarde kinovann ince piruzlan
ve ya:rud serbost civenin olmasr ile elaqedar) gatr. Buna uy[un olaraq civenin orta
nyazj miqdan da keskin agapr dtiqerok 6,l.104 Vo-ahrlratrrr olur. Filizstitunlan t+.
morktizlegmig_casperoidlerdeki civenin ytiksek (0,09g-0,0lvo) mrqdan maraq
dolurur. Bu filiz strtunlanm saciyyelondiran <tufao> qiynefler-nezare algrmaqla,
civenin orta riyaz qiymeti O,ll8Vo-a kimi qalxr.

Stirmenin konsentrasiyasr keski n azalaraq0.005-0. I 0 Vo teSkil edir. Cive-
den ferqli olaraq, stirme filiz temerktialogdiron ionadan 10-15 m mesafede na-
dir s-rnaqlarda kigik miqdarda (0.005-0.03, nadir hallarda 0.5vo, orta hesabla
0. 003 5olo) tezahtir edir.

Morgtimtiq 0.01-0.03% miqdannda tozahtr edir. Civa vo stirma ilo zeif mi-
ner{laqmu deyarlrig ehangdaglannda o, eyni miqdarda rast golinir. Nadir sr-
naqlarda 0.003-0.01% miqdannda sink qeyd olunur. sinkle miqayisede q-*g,
$unlrn rasflagma tez)ryrytiksekdir. Onun miqdan 0.001-0.006 arairnda aeyigir ve
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nadir hallarda bezi srnaqlarda 0.03-0.05o/re gatrr. Molibdenin miqdan haqqrn-
dakr malumatlar maraq dogurur. Onun nisbetan yiikssk miqdan (0.02-0.050/")
stirmeli filiz kttlelarine uylundur. Bezi hallarda molibdenin ytiksek miqdan adi
shengdaglannda 0.0001-0.0003% oldulu zamarL piritlagmig, bozan ise bitumlag-
mrg ehsngdaglan ile eiaqelendirilir.

Cadval2
Filiz minerallannrn mohtevilerine malik ehsngdaglannda

civo ve umun darr

Cadval3
Kimyavi elementlarin miqdarlannm korrelyasion matrisasr

(n=210, r>0,135, ehtibarlfiq 95%)

Qeyd: mtsbat amsalh korrelyasiyalar xetla aynlmqdr.

LevEz1y filiz sahesinin sixurlannda qermaniumun paylanma parametrleri
cedvel 2de verilmigdir. Qermaniurrnanalizler kalorimetrik, hemginin ekstralsion-
fotometrik metodlarla heyata keginlmbdir ki, bu da elementin 0.5 q/t miqdannda
teyinatrna imkan verir.

Ohongdaglannda nyd statistik metodla qermaniumun paylanma miqdan-
run esas parametrleri almm$dr x =1.79;s = 0.655; r = 37yo;t A = 0.134. Asim-
metriya ve eksses mtinasibatlerinin olgtrleri onlann esas xatalannanezaren 3-ii aS-

rursa (uyEun olaraq 0.17-0.557), onda qermaniumun paylanmaslru normal qanun
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gergivesinde qobul etmok olar. Levgay yata$nrn ahengdaqlannda germaniumun
paylanmasrrun empirik vonezeneyrilari l-ci gekilda eks olunmuqdur.
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$akuir 1. Levcay yatagnur ehengdaqlannda germaniumun empirik (I )
ve nazari (2) yayima ayrileri

Kvarslagmrg ehongdaglanmn oyrenilmig srnaqlarda filiz minerallarmrn
mohtovileri - kinovann (7 srnaq) vs antimonitin (4 srnaq) teyin edilmigdir.
Onlarda qermaniumun miqan civenin miqdarr ile elaqedar deyildir ve adr ge-
kilan minerallann gdzle gortinmeyan mdhtevilersiz srnaqlan konsenrtasiyala-
nndan ferqlenmir. Ohongdagr stnaqlanmn cive vo qernaniuma analizlerinin
neticelerins gdre asrhq qrafikine esason ranq korrelasiyasr emsalmrn olgtsii
(5%-h seviyyo qiymoti ilo ) R= 0,033 olacaqdrr.

Cedvol 2-nin malumatlan vo hemginin ranq korrelesiyasr emsahmn
olgiisti ehengdaglannda germaniumla civo arasrnda 6irbaga elaqenin olmama-
srnr gosterir.

Ohengdaglarrnln miixtelif novlerinden gotiirtilmtig 122 srnaqda selen or-
ta hesabla 15,72x'10-smiqdannda teyin edilmigdir. Hamginin selenin nisbetan
yuksek miqdan stirmenin boytik konsentrasiyasr ilo seciyyelenen srnaqlarda
toyin olunmugdur. Selenin ehengdaglannda paylanmasr loqnarmal qanuna
tabedir. Ohangdaglanndalo antimonit srnaqlarrnda selenin miqdan orta he-
sabla 4,5 x l}-so/o-dir.

Levgay yata$mn miixtolif novlti ahengdaqlanndan gottirtilmtig smaqlann
(80 eded) paylanma xtisusiyyetlorinin tehiilinde tayin olunmugdur ki, qalliumun
miqdan 0,22-6,70x l0aarasrnda deyigir. Bu srnaqlar igerisindo qallimun nisbe-
ten ytiksek miqdan (0,46 - 6,70 x 104) glli ahongdaqlanndadrr. ealliumin miq-
danrun hem ehengdaglarrrun demirlegme derecesils, hem do apancl filiz minerai-
lan - kinovar ve antimonitin m<ihtavilerinin movcudlufu ile elaqasi mtiqahide
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olunmur. Umumiyyefls, tedqiq olunan stixurlarda qalliumun miqdan onun ehe-

ngda.glan Ugtrn @orisenko L.A., 1959) klark 6lgiisirndan bir qeder artrqdr ki, bu
da yeqin onlann silisium oksidi ile zenginlegmasinden ireli gelir.

Diger elementlerin flrlizyerlegdirici stixurlarda kimyovi elementlerin pay-
lanmasr trzsrinde xtisusi dayanmayaraq, qeyd etmek lazrmdrr ki, onlarda
xrom, nikel ve kobaltrn miqdan agafirdr (Vo-\e): Mn - (0,00n-0,0n); Mg -
(0,00n-1,0); Zr - (0,00n-0,0n); Sr (0,001-0,0n); Ba - (0,0n). Bu elementler sra-
smda borun (0,006-0,68Vo) movcudlu[u diqqeti cslb edir.

Ugtincti cedvelden gortrndtiyti kimi, civonin konsentrasiyasr mergtimtig,
stirmo ve misle (zeif) miisbet korrelyasrya yaradrr. Onun diger komponentlerin
-Ni, Co, Cr miqdarlan ile menfi korrelyasiyasl sonunculann f,rlizyerlagdirici
ohongdaglan ile slaqoliliyinden irsli golir. Qox gtunan ki, ilkin stixurlarla hemgi-
nin misin asas hissssi elaqedardrr. Ohsngdaglanrun hidrotennal metamorfiz'nrt
prosesini komponentlerin yeniden paylanmasr ila mtrgayiet olunur. Bele ki, fi-
lizdagryrcr deyigilmig ehongdaglannda diger oksidlerin keskin azalmasr hesabr-
na SiOz-nin miqdan 95o/ee gatr. Ehtimal olunur ki, lokal piritlegmig zonalarda
ve antimonitle zenginlagmig filizlerde yiikselmig konsentrasiyalar tegkil eden
molibden de yeniden paylanmayamenrz qalmrqdrr. Civa hamginin mergtimiiqle
korrelyasiya teqkil edir ki, bunu nadir rast gelinen sink, qurfiugun vs s. haqqrn-
da demek olmaz. Mo - Cr, Cu - Co, Cu - Ni, Co - Ni ve xtisusen Cu - Mo, Co

- Ni va Ni - Sr arasmda g0clti mtisbet korrelyasiya seciyyevidir.
Klaster analin neticslerino asasen casperoidlarde azalan korrelyasiya em-

sallan (K) qruplan ile agaSdakr kimyevi element qruplan aynlr: I. Ni ve Cr,
K = 0,517; II. Co, Ni ve Cr, K= 0,466; III. Mo ve Cu, K = 0, 42;lY. Hg ve Sb,
K = 0,391; V. Mo, Co, Cu, Ni ve Cr, K = 0,376; VI. Hg, Mo, Sb, Cu, Co, Ni
ve Cr, K= 0,212.

Aga[:dakr element assosiasiyalan teyin edilmigdir:
l. Ni - Cr - Co; 2. Cn - Mo; 3. Hg- Sb.

Melumdur ki, ilkin qeokimyavi oreollar 6z geoloji movqelerine gdre, ek-
zogen anomaliyalann tam komleksinin 6nca substratrndan ibaretdir. Kegmiq
ittifaqrn bir gox yataqlanmn cive ve stirme iigtin ilkin geokimysvi oreollan bir
srra g6rkamli tedqiqatgrlar torefinden hertarefli dyronilmigdir. Kigik Qafqaan
merkezi hissesinin filiz obyektleri tigiin analoji tedqiqatlar S.M.Sii[eyrulnov,
S.A.Bektaqi, V.M.Babazade, T.N.Nesibov, Z.B.Abdullayev, O.F.Kerimov,
M.S.Memmedov ve b. terofinden apanlmrgdrr.

Levgay filiz sahesinda ilkin oreollann morfologiyasr vo daxili qurulug
xtisusiyyetleri, onlarda fittz kiitlelerinin m6vqeyi, filizlegmenin zonalh[r hem
lateral, hsm do gaquli istiqametde (Levgay civo-stirme yata[rnda l, 4, 6 Nb-li
maparalar ve 3,7 ,9, I I Nb-li buruqlar vasitesile) dyranilmigdir.

ilkin geokimyevi oreollann agkarlanmasr va htidudlandrnlmasr tedqiq
olunan menteqelorinin element miqdarlanmn hemin elementlerin paylanma-
smrn fon parametrlerile mtiqayisesine osaslanmrg metodika vasitesile yerine
yetirihnigdir. Bu parametrleri hesablamaq ve bu esasda kimyevi elementlerin
minimal-anomal konsentrasiyalan filizyerlegdirici suxurlann her bir novir
iigiin, filiz kiitlelerinden ve yataqlardan arah, filiz minerallagmast izlerine ma-
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lik olmayan, xtisusi segilmig <foru> menteqelerinin koklti stixurlarrnln geo-
kimyevi srnaqlagdrrma neticelerinden istifade olunmugdur.

cive vs stirmanin miqdanmn ham gaquli, hem de iiftqi istiqametds
mtixtelifliyi teyin edilmigdir. Yeraltr dalqazmalannrn ve buruq srnaqligdrrma
materialhna esasen, civa ve strmonin ilkin sopinti oreollan mtirelikeb for-
maya malik olub, oz konfiqurasiyasrna gdre filiz cismlsrine ve ya zonalarrna
uylun gelir, lakin onlardan bir nege dafe boytik olaraq (xtisusen civanin),
miqdann qeyri-borabor paylanmasr ile ferqlanirlor.

Levgay yatalrmn iimumi oreolunun k6ndelen istiqametde eni 800-1000 m-e,
cinahlannda ise ensizlegerek, bir nege ytz metra gatrr. Filiztrstii oreollann gaquli
uzunlufu 350400 m-dir (2 ve 3-cti qekiller). Belalikle, stirme-civo yataqlanrun
timumi oreollann hocmi filiz ktitlelorinin hscminden on defelerlo yiiksekdir. La-
kin yadda saxlamaq laztmdrr ki, btittin hallarda ilkin oreollann <<xarici serhedil>
gortidir vs geokimyevi smaqlann hessashq vo daqiqliyinden, yerli geokimyevi fo-
nun mtitleq seviyyosinden ve daimilik derecesinden asrhdrr. Ona g<ire de ilkin
oreolu tesvir edsrken, yalnu onun gerti <effekti'o> eru,filakiitlesinin uzanmasl vo
htindtirl0yti tzra uzunlugu haqqrnda darugmaq olar.

Filizyerlsgdirici stixurlann makro- vo mikrogathhlrna tabe olaraq, cive
ve stirme oreollan filiz yr$rnrJan trzerinda mtirekksb xaraktere malikdir. Cive
ve stirme oreollannrn intensivlik vo formaslmn tektonik gatlardan aydrn sezi-
len asrhhlr qeyd olunur. Oreollar tektonik gatlar ve frltrasiya zonalarrnrn
tisttin istiqametlerina tabe olaraq, filiz yr[rmlanndan yuxanya dofru qalxrr ve
hemginin qmq-qmq tebeqoler yaradrrlar.

Kimyevi elementlorin ilkin sepinti orellan, eyni zamanda, multiplikativ me-
todla da todqiq olunmugdur. Bu moqsedle gaquli kesiligde l, 6 ve 4 J\lb-li ma[ara-
lar itzro iig geokimyevi profil kegilrnig ve geokimyevi srnaqlagdrrmarun natiieleri
39 elemente multiplikativ metodla analizedilmig ve ;aquli kesiligde (Sek.a) oreol-
lar geklindo hekk olunmuqdur. Bu kesiJigden gorirndiiyti kimi,4 sayh malaranrn
horizontunda timumi oreolun kaskin geniglenmesi ve derinliye getdikce onun in-
tensivliyinin artmasr mtigahide olunur. On aga$ horizontda (4 sayh mafara) 35
m qahnhga malik, multiplikativ anomaliyalann > 5 qiymatlari ile geniq oreolu
aynlmrgdrr. Yuxan horizontda bu oreol pazlagr. Oreolun derinliya doEru geni$-
lonmasi va intensivliyinin artmasr daha aSaShonzontlarda gizli filizlegmonin ol-
masrru ehtimal etmeye esas verir.

Tedqiq olunan eraztru togkil eden stxurlann terkibinde cive va onun
mtrgayietedici element-indikatorlanmn oyranilmesi tigtn V.M.Babazado,
T.N.Nesibov, o.F.Heyderov, N.E. Melikov, H.y.orucov, y.c.zamanov ve b.
materiallanndan istifade etmekla, mtiollif terofinden bir sra geoloji-geokim-yevi
kesiligler tortib edilmigdir. Bu materiallann tehlili gcisterir ki, onlai irliz interval-
lanmn vaziyyotini frksasiya edir ve nisbi stabillikla saciyyalenirlar. Profillegdirmo
yolu ile ahnmrg va yeraltr dap qazmalanmn melumatlanmn mtiqayiseli analiz-
lerinin_noticelari gosterir ki, filizetrafi strxurlarda civenin qeyri-beriber paylan-
masr filiz ktitlelerinin olgtileri ile gortlenir. Adeten, bdyiik parametrli frU ltitets-
rine civa sepintilorinin genig sahesi ve onun ytiksek miqdan uyfundur.
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Civenin nisboten ytiksek miqdan, adetan, si.ixurlann kifayot qeder me-
samoli, kegirici ve hidrotermal deyigdiyi qrnlma pozulmalan zonalarrnda qeyd
olunur. Burada cive, siirme, qur[ugun ve bir srra diger elementlorin oreollan
qrrrlmarun yatan boyriins nezeren asrh boyrtinde boytik eni ile seciyyslenir.
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$ekil 4. Multiplikativ anomaliyalann $aquli kesiligi
(Levgay yataglnm morkozi hissesi)

Filizatrafi stxurlarda civonin toplanmasr prosesinde litoloji amil boytik
ehemiyyet kesb edir. Xtisussn gilli-qurnlu shengdaqlan akkumulyativ xasselerina
gore oreoliarda civenin ytikseimig konsentrasiyasr ils seciyyelenir. QumdaElannda,
konqlomeratlarda ve shengdaqlannda cive onlann mesamaliliyi ve gathh[r sayesin-
de konsentrasiya tegkil edir. Bozi hallarda civenin konsentrasiyasr tigtin litoloji ce-

hotdon elverigli olmayan stxurlar bele, artan civelilikle ferqlenir. Bele ki, serpenti-
nitle listvenitin temas zonalannda birinciler mesamslilik ve kegiriciliyin arttqh$na
gore civenin nisboten ytrksek miqdanna malikdir. Mtqahideler gosterir ki, struktur
va litoloji amiller <izti-dzltiytrnde heg de hemiqe civenin toplanmasrna sebeb olmur.
Adsten, bu iki amilin birlikda igtrak etdiyr sahelerde konsentrasiya yaradr.
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FtLrz YATAQLARTNTN GEOLOJi_IQTiSADi
eivMarLoNDiRiLMos iNiry

osAS pniNsipr,eni ve iQris^q,Di-sr^q,risrfi( vroorr,r,eRi

Y.R.$irinov, H.M.ibrahimov
Azerbaycan Respublikast Ekotogiya vo Tobii Servetler Nazirliyi

Mil li Geoloj i Kasifiyyat Xidmot inin Mineral Xammal Elmi-Te dq iqat institun
Az 1009 Bah, BaSir Soferoglu kilgasi, 103

Illrpnnor IO.P., E6parxnron I.M. Ocuonnbre npxHrlxrbr reoJro(FsroHoruxqecrofi
oqeHKIr n 3xoHoMHrcGcrar[cr[qecnue MoAeIrH MecropolMexnil taepALrx noJle3Hbrx t,|cK(F
rIaeMEIx. B crarre paclghlra cylrlHocrb lI [ocneAoBareJrbHocrb reoJroro-3KoHorr.ruqecrofi oueHKH
MecropoxAexufi. O6ocuoBaHhl gKoHoMnKo-crarl{crl{rlecx}Ie MoAeJr}t, reonoro_upoMEIIIIJIeHHbIe
Tlrrrbr [r [oATrrrrhr, cnoco6u Ao6H.rr,r u nepepa6omu py.tl MecropoxAeHnfi 6laropo4r*x H rtser_
Hbrx Meftuuros Asep6afi,qxaHa.

_Shirinov Yu.R, Ibragrmoy G.M. The first principles of geologoeconomic valuation
and economico-statistical models of mineral deposits. The paper-foc*]", oo the meaning and
succession of the deposits geologo-economic valuation. f'here, were substantiated the econimic-
statistical models, geological-commercial rlpes and subtlpes, processing of the ores from the pre-
cious and non-ferrous metals deposits ofAzerbaijan

!*--o: Y.R, ibrahimov E.M. Bark faydah qaanh yataqtanmn geotoji-iqtisadi qiy-
matlandirilmasinin asas prinsipleri va iqtisadi-statistik moolueri. Meqalo-<le vuaqi*o geolo-ji-iqtisadi qiymotlendiritnasinin mahiyyat ve ardrcrlh[r agrqlanmrgdu.. LerUavcanrn ;;ib *
elvan metallar yataqlaniln iqtisadi-statistik modellari, geolojisenayr tipt* r" v*"":r6r"", gir-
lerin hasilatr ve emah tisullan m^1sa6[mlmrgdr.

1. Geoloji-iqtisadi qiymeflendirmenin mahiyyeti ve ardrcrlh[r

- Geoloji-iqtisadi qiymetlendirilmanin elmi-tecriibi enaneleri esasrnda s6y-
famek- o.lar ki, iqtisadiyyatrn miixtelif saholerinde yataqlann yararl[-r:rr hem ba-
lans ehtiyatlanna, ham de mtiessisanin illik mehsutOarhlrna, r"nu|. tikintisine
kapital qoyuluguna, istehsalat xorclarino, illik va timumi g:utir tio" d1v*", gor,"-
ricilerine g6ra tayin etmok mtimkiindtir.

Geoloji-iqtisadi qiymatlendirme obyektina awca yataqvo ya bir-birine ya-
xrn_masafade (5-10 km) yerlegen kigik yataqlar gilpu, iri vi olduqca iri obyekt-
fe-rdg 

is9 meydanga, $axta vo yalarxanasahesi aia eoiiir. Ontann runuy. y#rrrr-
hEr kegf edilan sahgnin geoloji-iqtisadi qiymatlendirilmesi olayrnda toyin 

"Aifir.I|h4 geoloji-iqtisadi qiymotlandirilmiii neticosinde kondiiiyalar, 6aarrs va
balansdan kenar ehtiyatlann en mtinasib htidudlan, 6lgiileri "" kyhyy"ii,-e"-
lecak istismann gdzlanilen texniki-iqtisadi g6stariciter seviyyasi mr:eyyan"tiiir.
-. .- Belelikla, yata[r1 geoloji-iqtisadi qiymetlandirilmosi qargrsurda iimumileg-
tTlnTs gekilda agaErdakr meselelerin niii aurur: yataqdagioioji-kagnyyut i;r"-
rinin davam etdirilmesi va ya dayandrrlmar*- -"qroo'auylunt,igu; ["ifryyui*
istismar tigiin sermayogileri calb etmak meqsedi it" yuLgr" mtimkiin sonaye
deyerliyi vo hemin n6v faydarr qazmtrnm diger melum obyektler arasrrroa tot-du[u yeri; yatahn sonrakr kegfiyyat morheleiina va sonaye menimsenilmesina
sarmaya qoyuluglanmn iqtisadi tehltikesi (xeteri).
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Hesablamalann mtirekkebliyini va dastemli xtisusiyyetini nezera alaraq y a-

tagrn (xammal bazasmrn) tebii amiller (filiz ktitlelerinin morfoloji qurulugu vo
onlarrn maddi terkibi) esasrnda geoloji-iqtisadi qiymatlendirilmesi ve istismann
mtimktin variantlannrn teyin edilmesi tizre iqler destemini ardrctl ve qargrhqh
elaqede olan 5 merheleye aylrmaq olar (cedvel 1.1).

Birinci merheleda holl edilasi meseleler diinya bazarnda roqaboto qadir
olan Azarbaycanm qzrl, mis, qur$ugun ve sink filiziyataqlan va onemli tazahtirle-
ri timsahnda atraflr garhini tapmrgdrr.

Cedvel l.1
Mineral xammal bazasrrun geoloj i-iqtisadi qiymetlendirilmesi iglerinin osash sxemi

Merhelenin
Ne-si

Hall edilasi meseleler igtarin mazmunu ve maqsedi

I 2 3

I Yataqlann iqtisadi-
statistik modellarinin
taflibi.

Yataqlar tizro tebii amillerin, da[-meden ve s. gorait-
lerin doqiq ciyranilmesi; dtinya bazannda respublika-
dakr reqabeta qadir olan metallann xammahna, amtee
mehsuluna olan qiymetlerin artrb-azalma meyillorinin
oyranilmosi. Tohlil igiin osas sanod aparrlmrg geoloji-
kegfiyyat iqlarinin neticolari barade geoloji hesabat,
adabiyyat ve internet melumatlarrdrr. Tehlilin netica-
Iori sonrakr qiymotlondirme merhelelorinin apanlmast
tiqtin ilkin bazadr.

2 Miixtelif filiz novierina
mtiasir emal texnologi-
yalann totbiqi imkanla-
rurrn oyranilmesi, tehli-
li vo ;arhi.

Miixtalif tutumlu (zengin ve kasad) ve tabii (texnoloji)
filiz nrjvlarina tatbiqi baxrmurdan onlann miiasir se-
mereli texnologiyalarla iglonilmasinin mtimktinliiyiina
vo intensivliyino tesir gosteren esas mineraloji, struk-
tur-tekstur ve texnoloji amillarin oyrenilmesi, tahlili
va mtivafi q tasnifatlarrn hazulanmasr.

5 Qiymatlandirilon metal-
lann xammal novlarinin
hasilatr vo emalmrn
baza variantlannur ya-
radrlmast.

Miixtolif xammal novlorinin iplanilrnasi va qiymotlon-
dirilrnesi, golocek texniki-iqtisadi hesablamalann apa-

nlmasr tigiin istismann baza variantlanrun segilmesi.
Miimktin hasilat va saflagdrma tisullanmn teyin edil-
mesi, hemginin segilrnig baza variantlannda ayn-ayn
vataqlann seoloii-senaye tiplerinin qiymatlondirilmasi.

4. Qiymetlendirilen metal-
lann xammal novlarinin
baza variantlan iizra
geoloji-iqtisadi hesab-
larnalann apanlrnasr.

Yataqlarm xammal bazasrrun geoloji-iqtisadi qiymat-
londirilrmesi iglerinin davam etdirilrnosi, qiymatlan-
dirme tigiin qobul edilmig her bir hasilat tisulu ve fili-
zin emal sxemi flgitur istehsal gtcii ve texnoloji goste-

ricilar iizra baza variantlarnm an elveriglisinin segil-
masi. Qiymatlendirmo giistoricilori izro malumat
bankmm yaradrlrnasr ve miixtalif takliflorin haztlan-
masl.

5. Texniki-iqtisadi miilahi-
zenin, kondisiyalann
texniki-iqtisadi esasla-
rrnrn vo qiymatlondir-
menin meqsedindan
asilr olaraq diger saned-
larin tartibi.

iqtisadiyyatrn miixtelif sahelorinde yata$ln (xarnma-

hn) ehemiyyotinin 6yfu i, geoloji-iqtisadi gtistericiler
tizre melumat bankrmn yaradrlrnasr, gelocek geoloji-
kegfryyat iqlerinin maqsadydnlti apanlmasr, iglerin
neticoleri barade lazrmi senadlerin tertibi.
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2. Necib vo elvan metallar yataqlarrnrn iqtisadi-statistik modelleri

Umumiyyetle, faydah qaztnttyataqlar tizre qiymetlendirme <ilgtilerinin ter-
tibinde iqtisadi-statistik modellerin qurulrnasr prinsipi ayn-ayn geoloji-senaye tip
yataqlarrn tebii alametleri ile onlann istismannm texniki-iqtisadi gostericileri
arasrndakt miqdan alaqenin agkanna esaslamr. Deyer ve texnoloji gostaricilerin
seviyyelerini mtiayyen eden amiller tizre melumatlann statistik tehlili fond ve
adebiyyat materiallannm aragdmlmasma osasan aga[rda verilir.

Geoloji-senaye tip yataqlar adr altrnda ela filiz yr[rm ndvleri anlagllr ki, on-
lar ozlerinin bir srra xtisusiyyetlerine gdre daE-meden senayesinin miiasir teleb-
lerine cavab versinler. Demeli, geoloji-sonaye tip iizre yataqlann tesnifatl sona-
yenin mineral xammala olan teleblarine esaslanmah ve onun iqtisadi manafeleri-
ni nezere almahdrr. Bu cehetlere gdre yataqlann geoloji-senaye tiplerina vo ya-
nmtiplerino bdltinmasinde aga$rdakr baghca amiller osas g<ittiriilmtigdtir: frliz
ktitlesinin morfoloji xassaleri, filizlerdaki faydah komponentlern deyerliliyi, on-
lann yr[rmr ve maddi terkibi, filizlerin texnoloji xiisusiyyetlori.

Filiz hitlelerinin qunrlugu osas amil sayrlu're hasilat tisullannm va sistemlerinin
segilmesine tesir gdsterir; filizlerin maddi tarkibi ile renginle$irmenin texnoloji
tisullan tayin edilir. Bu elametler iimumen yataqlann kegfiyyafrmn va istismanmn
deyer gostaricilerinin seviyyesine daha gox tasir edir.

2.1. Qrzrl lilizi yataqlarr

Azerbaycantn erazisinde yaxrn gelecekde sonaye istisman tigtin maxsusi
qrzld filizi yataqlan en dnamli sayrlrr. Onlar Kigik Qafqazrn mtixtelif strukturla-
nnda genig tomsil olunaraq, mtixtelif geodinamik geraitlerde - adalqdvs (Kiqik
Qafqazrn gimal-gerq hissasi), riftogen (Kigik Qafqazrn merkezi hissesi) va kolli-
ziya (Kigik Qafqazrn cenubu) zonalannda yayrlmrglar (3,7)-

Filiz ktitlelerinin qurulugundan, yerlegme darinliyinden, qalmhlrndan ve
yatrm buca$rndan asrh olaraq qrnl filizi yataqlan aglq vo yeraltr tisulla istismar
oluna biler. Filizin yeraltr tisulla hasilinde an mtinasib sistemlerdon maqazinleg-
dirma va yaffnmerteba gtrekler sayrlr.

Yataqlarda filizlegmenin temerktizlegmesine stnrkhr xtisusiyyetlarden
(qistlagma zonalan, qrrlmalann kesigmesi va qovu;masr) bagqa etraf stixurlann
tarkibi ve ekran amili tesir g6sterir. Ozti de daha zarlgin filizler mtisbet eyilmig
ekran sethleri altrnda (biklinal tipli ayilme) yerlegir.

Mexsusi qd frhzt yataqlannrn tesnifatr a$a$da verilmi$ir (codwel 2.1, 2.2).
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Cedvel2.l
Azorbaycamn mexsusi qrnl.filin yataqlannm geoloji-senaye tiplerinin tesnifatr

Geoloji-senaye
Filiz kiitlole-
rinin tiplari

Filizlarin
maddi tarkibi

Filizlarin texnoloji
xisusilryetleri

Osas kompo-
nentlerin konscn-

tratlara gxanl-
mast.Vo

Yaaqla-
nn va ta-
zahiirla-
rin tim-
sallantipi yanmtipi texnoloji

tip
safla5drma

sxemleri
Au AC Cu

I 2 3 4 5 6 7 E 9 l0

Qzil-
kvars-
sulfid

Qrzrl-
kvars-
kasad
sulfidli
(So/ta
oadar)

Dikyaunrg
damarlar,
damarh ve
gtokverkvari
kvarslagmrg
zotalar

Pirit, xal-
kopirit, tetra-
edrit, maqnetit
vo s.

Qrzrl-
gtimtig-
kvarsh

Qravitasiya
+ flotasiya
+ sianid-
lagma

96 EO AIduz-
da!, Ke-
tida!, $ir-
van,
Tub(un

Qrzrl-
kvars-
orta
sulfidli
Q0o/"a
qadar)

Dikyatrnrg
damarh va
minoralla;mrg
zonalar

Pirit, xalko-
pirit, qalenit,
sfalerit, ser-
best qzrl, mo-
libdenit va s.

Qrzrl-
gumti$-
misli
(molib-
denli)

Qravitasiya
+ flotasiya

95 90 E1 AEyurd,
Bagyurd,
Madeni-
zor va s.

Qzrl-
kvars-
orta
sulfidli
(2E/o-a
qedar)

Dikyatmrg
damarh va
minerallagmrg
zonalar, filiz-
la9mi9 dayka-
lar ve qabbro-
idler

Pirit, arsenopi-
rit

Qzil-
gtimii$-
telluridli

Qravitasiya
+ flotasiya
+ sianid-
lagme

82,s 80 St yiidl[

Qrzrl-
kvars
yuksak
sulfidli
(20%-
don
artro)

Dikyatnrq
damarlar ve
damarh
zonalar

Pirit, xal-
kopirit,
qalenit, sfale-
rit, sarbest
qtztJ.

Qzrl-
cumu$-
polime-
tallr

Qravitasiya
+ flotasiya

94-96 35-87 80 Dalka-
soman,
Vejnali

Qzrl-
kvars
ytiksak
sulfidli
(2tr/-
dan
arho)

Dik yannrg
damarlar,
bezen piritlag-
mig zonalar ve
subwlkanik
kiitleler

Pirit, sarbest
qzri, limonit,
ctizi qalenit,
xalkopirit va s

Qzrl-
kvars-
piritli

Qravitasiya
+ flotasiya

85

95

Piyazba-
gr, Gila-
narhdere

Qzrl-
kvars
yiiksek
sulfidli
(2V/-
dan
artro)

Damarh va
minerallagmrg
zonalar,
dfizgtin ol-
mayan va
siitiinvari
kDtlalar

Pirit,sarbost
qurl, xalkopi-
rit, sfalerit va
s.

Qzrl-
giimiig-
piritli

Qravitasiya
+ flotasiya

90 60 Qosa,
Munun-
dere

Qzl{nis-
kolpdar

Az meyilli
gtoklar, ada-
salor, layvari
kiitlaler

Pirit, xalaopirif
sfalerit va s.

Qurl-
gumut-
misli

Kollektiv
flotasiya+
sianidlegmo

9s 90 82 Qzilbu-
laq, Ga'
dabey,
Nasirvaz

Qrzllr
metasoma-
titlar

Dikyatm4
metasomatik
zonalar,
siitunvari
cismlar

Pirit, xalkopi-
rit, sfalerit,
cuzi Sknitvo
s.

Qzrl-
gtimElii

Flotasiya +
sianidlegma
va ya toplu
qalavilag-
dirma

90-92
70-80 70

60

Qovdar,
Kapez

Dik yatrnrg
nxusarmk
78afu,
$ol<v€dcvti
kfitlalar,
stokverklar

Qzrl-
gtimiis-
misli

Qravitasiya
+ floasiya
ve ya toplu
qelevilag-
dimra

84

70-80

70

60

80 $ecrOare,
Kaleki,
Gadabey
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Cedvel2.2
Filiz kiitlelorinin da!+exnoloji tiplerinin tesnifah

Filizlerin maddi tarkibi vo struktur-tekstur xrisusiyyetlorine vo qzrhn qeyn-
beraber paylanmasma gdro deyigilmemb (ilkin) tipler tigtin qravitasiya + flota-
siya + sianidlogmo, qravitasiya + flotasiya ve kollektiv flotasiya + sianidlo$ma
saflagdrma tisullan nezarde tutulur. Oksidlegmig filizlerin toplu qelevilegdirme
tisulu ile iglenilmesi taklif olunur.

2.2. Olv an metal yataqlarr

Olvan metallar yataqlanmn agagrda verilmig tesnifatlannda filiderin ayrrl-
mlg sonaye (texnoloji) ndvleri bir qeder gertidir. Onlar ekser mis vs qurg'u$un-
sink filizi yataqlan iigiin desternlidir ve filizlerin maddi terkibi tize deqiq hiidud-
landrnlmasr gox vart gatinlik yaradr.

Bunrmla elaqedar olaraq filizlerin ndvleri esas (apancr) metallara uygun
qabul editnigdir. Osas metallar kimi elaleri gtittirtilmtigdtir ki, onlann gxanlmu
deyeri hemin filiz ndvlerinin f,mumi deyerinden 200/o-den goxunu tegkil etsin.
Qalanlan yanagr (miigayiatedici) komponentler qrupuna aid edilmigdir. Onlann
birge gxanlma deyeri adeten 5-8oh-e gatr.

Morfoloji tip
Olgutari, m Yatrm

bucaqlan,
dar.

Hasilat
iisullan ve
sistemlari

Hasilat
normativleri

Hecmi
gekilori,

t/ml
Uzunluq-
lan. m: I

Qahnhq-
lan. m: m

Darinlik-
lari, m; h

itki,
%

kasrb-
larna.o/o

I. Sada va mii-
rakkeb quruluglu
damarlar va da-
marvari kiitleler,
damarh zonalar

100 - 1000 0,5-1,2-
den 2,5-e
qader

r50 - 400 60-E5

Yeraltr tisul,
maqazinleg-
dirma (807d
ve aralama
batrQ0%")

5 15,
bezen
30

- 3,0

II. Damarh va
minerallaSmrg
zonalar

100 - 500,
bazen
600-1000-
a qedar

2,5-5,0-
den 20-
25-a
qedar ve
artlq

bir nega

iuz
55-80

Yeraln tisul,
maqazinlegdir-
me, tifiiqi qat-
larla iglanmig
bo5luqlan dol-
durmaqla, ya-
runmartaba
sEeklarlo

5 20 2,8

III. Kigik qtoklar,
sada ve mfirek-
kab qurulur;lu lay
ve edesovari
ktitlalar

100 - 350
20-25-a
qeder ve
artlq

50 - 150 r5-30 Agrq iisul 5 t0 - 2,8

IV. Qmlhmeta-
somatitlardan (t6-
rema kvarsitlar,
argillizitlar, pro-
pilitler) ibarat zo-
nalar, gtokvork-
vari kvarslagmrq
zonalar, gtokverk-
vari hitlaler

100-200-
dan
500-900-e
qodor

3540dan
100-400-e
qader

250 - 300 70-80 Agrq fisul 5 5
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2.2.1. Mis filizi yataqlan

Quruluguna g6re filiz ktitleleri gtokverklare (damarcrq-mohtevi filizlerin
massivleri ve xetti zonalan),layvai, edesavari, k<itiilvari va yuvavari cismlere,
damarlara, maddi terkibce iso mtixtelif f/riz ndvlarina aynlr (2,5).Yataqlann
esas tipleri cedvel 2.3-de 0z aksini tapmrgdrr.

Cedvel2.3
Mis filizi yataqlannm geoloji-sanaye tiplerinin tesnifah

Mis-porfir vo ya mis-molibden yataqlan fill.z ktitlelerinin qwuluquna gri-
re gtokverklere aid edilir, iimumi goriintigti beraber rilgtiye yaxrndan (izometrik-
den) dik yatm$ xotvari zonalara kimidir (Kiqik Qafqazrn gimal-garq yamaculda -
Qarada!, Xamar, Demirli, Xagrngay, Qogqagay; Naxgrvan MR.de Diaxgay, Ya-
qrlhq-$elale, Gdygdl, Gdydap, Misda[ ve s.). Unqi kasimlerde dlgiileri 250-
1200 x 600 m2-e gatr

Filizlerin esas komponentleri mis ve molibdendir, mineral tarkibi osason
xalkopirit, kovellin, bomit, molibdenit ve piritden tegkildir. Bir sra yana$t (muqa-
yietedici) komponentler m6vcuddur. ittcin filizlarin emalmr flotasiya, oksidtegmig
ve t0reme sulfidle zenginlegmig filizlerin emalmr ise toplu qelevilegdirme tisul-
larla yerine yetirmak olar. Agrq tisulla istismar oluna biler.

Mis-kolgedan vi) kvars.sulfiddamar yataqlan filiz ktitlelorinin quruluguna
gdre damarcrq-mdhtevi ve damarh filizlerin xatvari zanalan,lay - ve edesevari,
krittilvari cismlorle (Btiytik Qafqazrn canub yamacrnda - Jixix-Saqator, Mazrmgay,
Binowossa, Qudak, Tenros, Kohne -meydan, Kasmala vo s., Kigik Qafqaan gimal-
gorq yamacrnda Gedeboyin bezi saheleri, Qralbulaq, Bittibulaq, Novoqorelovka ve
s.), damarlarla (Mehmana, B<iytikqrglaq, Seferli, iqnlan ve s.) temsil olunur.

Filiz ktitlolorinin <ilgtileri mtixtelifdir (codvel 2.4).
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Geoloii-senaye tipi Qrsa morfoloji seciyye
Mis-molibden (mis-
porfir)

Qranitoidlerdo, nadir halda intruzivlerin tavan stixurlannda
kigik rilgiiden iriye qeder gtokverkli laitleler ve damarcrq-
m<ilrtevi zp44lanjzonalann yahmr mailden dike qodor.

Mis-kolgedan ve kvars-
sulfid (damarh)

1 a. ihtruziv, subwlkanik ve wlkanogen-gtitcnbnfixurlarda
olduqca qahn gtokverkli ve kotrilvari ktitloler ve damarcrq-
mohtevi zonalar; zonalafln yahmr mailidir.
1 b. Vulkanogen-gcikme ve qumda$r-gistli qatlarda orta qahn-
hqh ve qahn layvari ve edesevari cismler; yatlm mailden
dike qederdir.
1 c. intruziv ve wlkanogen-g<ikrne siixurlarda damarlar,

damarh zonalar, bezen metasomatik cismler ve kiqik kdttil-
vari, edesevari kiitloler;yatlml mailden dike qederdir.

Sink-mis-kolgedan Ptisktirtik ve qmntal (terrigen) flig qatlarda orta qahnhqh vo
olduqca qahn layvari, edesevari ve damarcrq-mohtevi cism-
lor;yailmr mailden dike qoderdir.

Misli qumdaglan Qrnntal (terrigen), karbonat ve wlkanogen-gdkme qatlarda
kigik ve orta qahnhqh novbelegan layvari, edesovari vo yu-
vavari kiitlaler; yatrmr tifiiqi ve mailidir.



Filiz ktitlolorinin
qurulugu

Ufiiqi kesimde
dlgiilori, mz

istiqamoti tiae
uzunlu['u, m Qahnhgr, m

Yahm
buca[r,

der.
Damarcrq-mohtevi
zonalu 50-70 x300-400 >15 30-90

Lay- vo edasevari
ktitleler 600-1300 >15 30-60

Damarlar 120-300 2-ye qeder 60-90

Cedval2.4
Filiz kiitlelerinin <ilgtileri

Filiz minerallan xalkopirit, pirrotin, pirit, bornit, sfalerit, qalenitle temsil
olunur. Temiz mis filizlerinden mis-polimetal filizlarine kegidler mtigahide olu-
nur. Necib ve nadir minerallardan qtztl, giimiig, selen, tellur, vismut rast olunur.

Filizlerin saflagdrnlma$ zamarrt mis konsentrattna quztl, giimtig, selen, tellur
vo s. yanagt, miiqayietedici komponentler gxanlr. Bezi hallarda mis fitizleri ile
beraber ktiktirdlii kolgedan filizleri sonaye ehemiyyeti kesb edir.

Misli qumdaglan yataqlan ve tezahiirleri (Xalxal, Paiz, Sirab, erzrlca,
$axqarag, Yaycr, QrmlardaS, vayxr-Misda! ve s.) Naxgrvan gdkakliyinda ta-
gekktil taparaq ala-bula rangli qrnntal (terrigen), karbonat ve vulkanogen-gohne
g<iktinttilerinin mtixtalif hisselerinde yerlegir (6). Filiz ktitlolori mehsuldar go-
hintiilerin gaquli tizre qahnh[r boyu merteba gaklindo yayitr, uzunlufu bir nege
ytiz metrden kilometre qederdir, qaknhfr bir-iki metrden on metre qodor, bezen
daha goxdur. osas mis minerallan aga[rdakrlardr: kuprit, mala:rit, k0lge mis,
xalkozin, tenorit, xalkopirit. Az miqdarda kovellin, psilomelan, piroltizit, maqne-
tit, pirit, limonit, getit-hidrohetit rast olunur. onlar m6htevi, inca damarcrq, fuv-
ho vo yaxurtt geklindodir. Filizlerin flotasiya vo toplu qelevilegdirme tisullarla
emah rntimktindtir.

2.2.2. Qw pu gu n-sink yata qlan

Hem filiz ktitlolorinin morfologiyaslna, hem de filizlerin esas maddi terki-
bina g6re bazi ferqlere malikdir (cedvel 2.5).

Bu yataqlarur fihzlei esas maddi terkibine g6re goxkomponentlidir ve mis-
qurlugun-sink-kolqedan, qur$ugun-sink-polimetal ve mis-sink-kolfdan, sink-mis-kol-
gedan tipleri ile tamsil olunur (1,2). Bu sebebden filizlerin saflagdrnlmasr tigrin
aga[rdakr sxemlor istifade olunur: kollektiv konsentratrn sonrakr segimliyi ile
iimumi floasiya, timumi segimli vo aync{r segimli (selektiv) flousiya (4).

Mis-qurfupun-sink-kolgedan yataqlan. Filiz hitlelerinin quruluguna gdre
baghca olaraq qrnntal (terrigen) flig qatlannda yerlegen lay- ve edesevari , massiv
cismlerle @ilizgay, Kasda!, Katex) temsil olunur. Filiz Hitleleri 100-300-den
600-1200 m-e qeder uzarrr, qahnh[r bir nege on metre gatr. Bu tip frlizler iigiin
aqaptdak mineral torkib seciyyevidir: pirit, sfalerit, qalenit, xalkopirit, pirrotin,
tutqun filizlar. osas komponentler Pb, zn, Cu-dur. Yanagr komponentlerden ge-
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nig miqdarda Au, Ag, Cd, Bi, In, Se, Te va s. igtirak edir. Filiz ktitleleri hem
agrq (tist horizontlar), hom de yeraltr tisulla istismar edile biler.

Cedvel2.5
Qur!'ugun-sink yataqlanmn geoloji-senaye tiplerinin tasnifatr

Qurfiugun-sink-polimetal yataqlan. Bu yataqlar [gtin az qalurhqh (2 m-e
qeder) sado vo mtirakkeb gaxelenen damarlar, filiz stitunlan,lay zoplan(apofiza-
lan) ve yuvalar, hemginin qahn xetvari minerallagma zonalan saciyyevidir
(Gtimtiglti, Bagkend-Ortakend, Da[kesemen). Filiz ktitleleri bir nege on metrden
500 m-e, nadir halda 1000-1500 m-e qeder ltzantr, yatrmr maili (30-600) vo dikdir
(60-lOo;. Onlar osason qranitoid massivlerinde, vulkanogen-gOlona, qrurtal (ter-
rigen) qumdagr-gist ve karbonat qatlannda yerlegir. Filizlerde Pb, Zn, bezen Cu
osas sonaye ehomiyyetine malikdir.

Mineraloji torkib beledir: qalenit, sfalerit, xalkopirit, pirit ve arsenopirit.
Yanagr komponentler agafrdakrlardr: Au, Ag, Cd, Bi, Sb, bezen In, Se, Te, Ge,
Ta, Ga ve s.

Yataqlafln istisman yeraltr tisulla apanla biler (Gtimiiglti yatafruda aparrl-
&F kimr).

Sink-mis-kolgedan yataqlan. Yataqlar adeten esas-orta terkibli piisktiriik
ve qmntal (terrigen) flig gOktinttileri ile elaqedardu (Qeder, Srlhqgay). Filiz
ktitlalori lay- ve edesevari gekildedir, qahqhlr 5-15 m ve daha artrqdr, 30-900
yattm buca[r altrnda 150-1000 m uzanr. Filizlerin mineral terkibi sadedir: pirit,
xalkopirit, xalkozin, pirrotin, sfalerit; yanagl (mtigayietedici) komponentler agafr-
dakrlardr: Au, Ag, Se, Te va s. Bu tip yataqlar yeraltr iisulla istismar oluna biler.

Respublika tiza filizlerin ve misin timumi ehtiyatlannda sink-mis-kolgedan
yataqlan srrf mis yataqlan ile mtiqayisedo o qeder de ytiksak ehemiyyat kesb
etmir.

Geoloii-senaye tipi Qsa morfoloii saciwe

Mis- qurlu9un-sink-kol gedan

la- Vulkanogen-gdkme ve qrnntal (terrigen) flig qatlannda orta
qahnhqdan olduqca qahna qador layvari ve adesavari cismlar;
yatl;mt az meyilli va mailidir.
lb. Vulkanogen-g<ikme qatlarda kritiilvari, odosovari va yuva-
vari kiitloler; yafimt az meyilli ve mailidir.

I 2

Qur[uqun- sink-polimetal

II a. Turq intruziv stixurlarda, viilkanogen-grikme ve qrnntal
(terrigen) qatlarda kigik-ona qahnhqh darnarlar ve xewari da-
marcrq-m<ihtovi zonalar; yatrmr maildon dike qeder.
II b. Karbonat stixurlaruda kigik-orta qahnhqh mfrrokkeb

gaxelenen damarlar, filizli siitunlar va yrvalar; yauml mailden
dike qador.
II c. Vulkanogen vo wlkanogen-gd,lane qatlardaqlz:/.-
polimetal filizi damarlan; yatml dikdir.

Mis-sink-kolgedan
Vulkanogen-gokme ve qrrntal (terrigen) flig qatlannda orta
qahnllqll vo olduqca qahn layvari ve edosevari cismlar; yatmr
mailden dika qedar.
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Mis-sink-kolgedan yataqlarr. Geoloji emelegelma geraiflarino vo man$o
(genetik) elametlarina gore yuxanda go'starilan sink-mis-kolgedan yataqlan ila bir
qrup tegkil edir. Bu tip sinkin grxanlma dayorliliyinin tisttinltiyti sebebinden gerti
olaraq aynlmrgdr. Sinkin serbest konsentrata grxanlmast mtimktindtir. Filiz kiitla-
leri ekser hallarda lay- va edasevari btitov cismlerdan ibaretdir ve damarcrq-
mohtevi filizlerin hEiyalari ile mtigayiet olunur. Vulkanogen-golane vo qrrntal
(terrigen) qatlarurda yerlagir (A[dare, Nesirvaz va s.). Onlar 50-300-den 400-500
m ve daha artrq masafeyo uz?nr, qahnhlr 5-den 50 m-o qederdir, yatrm bucaqlan
maildon (300) dike (60-900) qeder doygir.

Osas faydah komponentlar Cu va Zn-dtr. Mineral tarkibi sadadir: sfalerit,
xalkopirit, pirit, bornit, pirrotin. Yanagr (mtigayietedici) komponentler Au, Ag,
Cd ve S-dir. Yataqlar yeraltr tisulla istismar oluna biler.

Diinyada iglenilen mtiasir semareli texnologiyalan, o ciimladen "MXETI*-
de apanlmrg enenevi texnoloji vo geotexnoloji (i[< novbade toplu qelavilegdirme
tisulu ila) tadqiqatlann nailiyyetlerini tatbiq etmekle, hemin yataqlarrn bir goxunun
sanaye deyarliliyini yiikselfineye nail olunar va ytxm galecekdo sanaye menim-
senilmesina zamin yaradabilar. Yataqlarur senaye monimsenilmasi ister dovletin,
isterse da yerli ve xarici sarmayedarlann vasaiti hesabrna mtimkiin ola bilar.
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TPAHI,ITOI,IIHbIE OOPMAIIWJtr V OCOEEHHOCTII
METAJIJIOI E HrIqECI(Ofr CTIEIII4AJI}I3AUI,ilI TIJTYT OHOB

roro-3ArrMHofr rrACTu MAJroro rcagKAra

Eerramn c.A., Ka.naHrapon 8.r., Xacaen A.il.rTaxrrasoea T.f.
Earcun crcuit locydapcme exnwil Vruue epcumem,

As 1148, Batg, yn.3.Xattunoea, 23

Berrarux c.A., Ka;ra,AapoB E.f., Xacaen A.r{., Taxuanona T.r. rpa,urouHbre
Qopuaqnn n oco6euHocrlr MeraJrJroreHr.recxoE cfleur{aJru3au[[ ruryroxoa loro-sanaaHof,qasru Manoro KasKara. Hauu ua rcro-3ana.rlHofi sacru Manoro IGsxa3a [ccJreroBaHbr rpu rtp€A-
crzlBl{reJlf, rPaHI'Iro}IlIHofi Qopuaurur: opry6aa-fapaAarcxrfi croxrrrfi rrryroH, Aanruarcxrfr-rur-lpy3l{B E lUffisa-Jlaqrurcxufi mluefttrrIfi EIryroH. HsyvernI Qaroeocrr m rpoprvrnponiaptytfl, I Me-
rzlJrJroreHr{qecx{u cneu}raJr\tnaldua. vcraxosneHo, vro lapaAar_Op4y6aacrlrtr nryrolr cneqnaJrr.r3u-
poBaH Ha MeAb, MonLI6aeH u 6laropoAHLre Mera[rEr, Ianularcxufi rurrpprp - Ha Me.{b, cBI{HerI H
peAKle MeTaJIIIbI H pryrb (6epnnnrf u urpxoa), [Ianrna-JlacuHcxoe nmreEuoe reJro - Ha peflc,re
MeraJrJrEr r,r pryrb. OcrrosrrlrMx Qopuaur.r Mer:uuror€Huqecxofi cuequalu,BauuH _,rBJutrorcf, reoxr.rMn_
rrecKuul H flelpox]IMl,ItrecKag9 a TrirIIaMl{ _ yHacne.uoBaHErfi n .uoxarrrnrrfi.

Bektashi s.A., Kalandarov 8.G., Hasayev AJ., Takhmazova T.G. Granitoid for-
mations and special features of metallogenic specialization of ptutons of the Minor Caucasus,
S.-W. part. We have studied tfuee representativis of granitoid fo^rmation within the Minor Cauca-
sus' south-western part Ordubad - Garadag compleipluton, Dalidag intrusive and Shalva - La-
chin linear pluton their metallogenic specialization and-formation stagls of advancement ina peri-
odic change. It was determined that the Garadag - Ordubad pluton vias specialized on the copper,
molibdenum and precious metals, the Dalidag intusive - o, th. copper, lead, rare metals and mer-
cury @eryllium and zircon, the Shalva-Lachin linear body-on the iare metals and mercury. The
main forms of metallogenic specialization are the geochemical and petrochemical, and ttre t1,pes
are inherited and local.

- Beklagi s.o., Qelgl{T* B.l{.: Xasayev A.i., Tahmazova T.H. Kieik eafqaan cenu-
9!l:"Ulf*inin qranifoid formasiyalan va plutonlann metallogenik xiisrnilaq-.ui.'Mti"llifle,
Kigik Qafqaan cenubi-qerb hissesinde qranitoid formasiyasrlmn tig ntimayandasini tedqiq
ltmiglar: Qaradai-Ordubad mfrrekkab plutonu, Delida! intruzivi ve $alva-Lagrn xetti kiitlasi.
Onlann yaranma fazalan.va meta-llogenik xflsusiyyatlii mtieyyenlejdirilmiEdir. i"ti;;ftr-
mrtgdur 

-ki' Qarada!-Ordubad plutonu mis, motiUa* u" n*ib metallaia lberittium vs
sirkon),.$alva-Lagrn xatti kfitlasi nadir metallara va civaye metallogenik xtsusitegmiqtai. lvte-
tallogenik xtisusilagmenin formalan geokimyevi ve petrokimyavidirltipleri irsi v" iof<afarr.

Ma.rrni Kanxas Bxo.urt Bo BuelrrHroro Ayry BHyrpeHneft esreoc1aggrrHarb-
Hofi 3oHbI A.rnn-firuanar?cxoro [nanerapHoro MerailJroreHl,rqecKoro 11orca. Co-
CTaBJUIIOIU{e ero SBreocHHKlrIrHaJrbHas. il MI,IOreocI,IHKJmrrIurbHarI qacrH rpulHl.rqar
no JrlrHlrr{ Anu-Opay6aAcKoro ury6uHHoro pa3JroMa (Asus6eron, 196l). Mano_
KaBKa3CK{lJr sBreOCr,rHKJU{Harrb oruocr{Tcfl K u.my <<B> (Il{ernon,lgg0) ralr ByJrKa-
rorennoft reocl{Hr;Il,Inamr (TnauvpeJrr{A3e, 197 7) H xapaxTepr,Byercr pa3B}rrr{eM
s(pQyernurx MruMarr{qecxrrx Sopir,raqufi c KorqeAaHHofi Mnneparur3arlueft fi fi:f,-
TEHCI,IBHbM rIHTPY3I,IBHbIM MATMATI,I3MOM, COIPOBOXAACMEIM CrIEqrIOrqCCKOfi
METAffIOTEHI,ICil.

312



MerannoreufirlecKfie sourr Maroro Kasra3a tro reKToHr,rqecKr{M cexTopaM
9Breocr.rHKJrtrlJann pacflpe.qeneHhr cJreAyroqnrr,r o6pa:ona (Ilrrxaaw6efimt, tgg6;
Tnarupelrgse, 1977):

l) rcro-aaua[Hafr H ceBepo-BocTowra.s neprQepuuecKrde cercopBr - Mucxa-
no-3anre:ypcKtlrl I'I Jlox-I'apa6arcKuur MerirnJroreHr,rqecKr{e 3oHBr (A6aynnaea u
ap., l98l);

2) r[parrrlenr roro-3araAHoro ceKropa - KaQancrzfi crpyrrypnru)i 6nor;
3) reocl'IHxJrr{nanururfi poB - fefiqa-Axepurcxax MerilrroreHr{rrecKz.rr 3oHa.
Ham,r B Hitcroffrqeft crarbe paccMarprrBarorc, Ipaurrror{Esre u py4rue Qop_

MaII?tr'I Mrcxauo-3aru'esypcrofi u I-efi'va-Axepuucxofi rvreraruroreHr{rrecKr4( 3oH.
Mucx au o -3 aH?BypcKat 3oHa oxBarErBaer roro-BocTorrHyro qacrb 3anresyp-

cKoro xpe6r4 ycraHaBJll{Basrcfl n lOxno-Asep6afiAxancxorvr fapagare, a Ha 3a-raAe- n Kapcxou surafieteTypuua.
B reononFrecKoM crpoeHl{I,I Mrcxaxo-3aure3ypcKoft sonhr rrpr,rHrrMaror

fracrl{e cneAyloqEe $opuaquu: .IloKeM6pI,rfi-nuxnenareosoftcxue uemruopQr,r-
qecKr,re (rueficrr, MarMarr,rrBr, cJrarrrlhr tr 4p.), BepxuerruureosoficKfle ,yr**oa"r_
Ho-oca'qotlHble, HrDICre- I{ BepxHeMeJloBbre xap6ouaruiur rr ByJrKaHoreHHo-[u-
poKracruqecK€ul, fiaileorerloBble cy6rvrapunuo-ru,rpoKJracrr,rqecKiur, ryQorenuo-
TeppllreHHa-s }I HeofeH-ilrrpofloreHoBhre HiBeMHO-ByJrKarroreHHafl. vt KoHTr,rHeH-
ra-nruo-cy6agpaJrrHrur.

- l4cxotfl,lr3 cyrqecrBlroEux cxeM TeKroHr,rqecroro paftonr,rporanr,rx (IIIrExa_
nn6eiutu, 1996; Azuz6exoB, 196l; Axrr,reloB r{ rp., lggl), Mucxauo-3anresyp-
cKiul 3oHa xaparffepl,Byerc, cJleAyroqfiMr{ Kpy[HbMr[ TeKTOHT{qeCKHMr{ eAr{H}r-
qaMrr: 1) Mucxaucxr,rft, feraucrufi z 3aureslpcxufi arurxjuHopr,rz; 2)Ks;$6aA-
xapcrufi, foqaccKufi clrHKJrr{Hopvrvt rt 3) Apararcrzfi, feranacK[fi, Bap4err,rcxuil
r'r Hrmrancapcrr'rfi [puuo,EUITBre BynKaHoreHHBre rqr,rrbr. IOxuas qacrL3oHEI xa-
pilffepl{3yerc, I{HTeHCIIBHO pa3BrrrBrM rrHTpy3HBHbrM MarMarr.r3MoM I{ reHeT[qe-
cKE CBf,3aHHhIMII C rpzlHlrrol{.urtlM IrHTpy3r{BOM pyArrbrMll rroJrrrMr{, Mecropox.qe-
Hr,rrMrr r,r [po.rrBJreHwMvr, cxo,qlrElMr{ IIO BpeMeHr,r (poprvrrpoBnHrljr co crc[4A.rarofi
[r rlocrcKJla[qaroft crarufrMt4 arnuuficrofi rerrrono-MarMarr,[qecrofi suoxrn.

feilua-ArcepuHcKan MeriurJloreurrlecxa, 3orra oxBarbrBaer Ap4arancxrfi nu-
narier Typuru, upocnexr{Bastcs BAoJTB ceBepo-Bocrorrrroro ,ro-6"p"ro, o3epa
fefi'ra Ir rro BepxoBBrM 6acceftHos pex Tepiep u Arepa. B reonomqecKoM
crpoeHllr[ fefi-va-Axepnncxofi 3oHBI rrplrHrrMzuor rracTr,re cpepercpcKzur clr{Jrr,r-
ro-reparo(pvlpoBas, Bepxnelopcra-r pu$orerrHo-ruporJracrr{rrecxan, ar*6-"epx*re-
ceHoHcKarl rap6onaruo-ByJil(auoreHuarl, ilaneoreu-HeoreHoBrur aH,qe3rrro-[[po-
IclracrlrsecKar u ryQoreHuo-reppureuHiul Qopruaqrr. S.III.IIITD( awr1e7111g ( 1 9'96)r asep6afigxancxoft qacrr{ 3orrnr Bbrrerser XoEKaBeH,ucK[fi cr.rH1Jrrruopri, ru_
pa6arcxrafi, Jla.uaucKufi anrurcim Hopvtn, raapygcKyro cr,ruxJmrriurrrryro [onocy E
3auaypcrufi auruxsrunopufi, Ha roro-BocroKe pacrroJroxeHa HzxHeap*"** ru-
noxeHrrtu MyJrBAa. K 'rucny rury6unnrx pzriuroMoB orHocmc, IeE-.runcxufi,
MposAarcKr,rft, fapa6arcxufi, Hmrx;mucrutft, u Jla.unlr-Eamarr6e6cxrnft, arry*u_
IryIe [poBoAur,rKaMr,r rnuep6asuronoft uamlrr.
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fpauurou.qrEre r,rHTpy3rirBbr roro-3ana,quofi qacrrt Manoro Kasrasa pas6r,r-

Birrorcs Ha ABe (popuaqnu (Eerraruu, lalxnen, 1970):
l- r[opruaqwr lpaHr,rrol,IrHbD( nnyroHoB necrporo cocraBa (uo rnaccu$u-

KarIEr{ Kysneuona" 1964);
II - ra66po-Ar,ropl,rr-rparoAllopuToBaJl (poprvraqax, r{.HorAa co qenotlublM

yKJroHoM.

K uepuouy $opuarrlrorrHoMy rury lrztivrll orueceurr naH6o;ree KpyrIHEIe

[rryronrr Manoro Kasxa3a - Opuy6aa-fapa.uarcrurfi, ,fla-nu4arcxufi uaccuBbl, xa-
paxTepn3yrouule Mucxano-3anregypcKyro (nepnee 6ruro 6sr nasnarr Mucxano-
fapaaarcxyro), a ro BTopoMy - Illanrsa-Jla.mHcrurfi EHTpy3HB r,I Tyrxyacrar
rpyrrla rpaH[rro?rAoB, pa3B]rrble BAoirs 3oH rrry6unuru< pa3noMoB lefiqa-
Axepxucroro reocurrKJrrluarlbHoro pBa.

Merpn-Opay6a,{-fapaAarcrrafi cnoxnrnt rrJryroH, pa3MeqeuHrui na roro-
BocroKe 3anresypcroro arrrEKJIIrHopI{, tr B roxlroM Asep6afiaxaue, Ha noBepx-
HocrLt 3aHlrMaer nnolqartr- 1500 xrr,r'. 3ro cloxuo4r$OepeHqlrpoBaHnoe, MHoro-
([auuanrnoe u ilepBfiqHo paccnoeHHoe reJro, c$oprrauporaBrrreecfi B TerIeHEe ArrH-

TeJfbrroro reoJrorFrecKoro BpeMeHr,r Ir cJr.oxeHHoe fiecrpbrM[r Il pasnoo6pul3HEM]I
rto cocraBy rropoAaMlr or ocHoBHbD( r{ yJrrTpaocnoBHbD( (ra66po, [r{poKcen}rrbr,
ropn6nen4rmrr, ufienaprarur u rp.) Ao KIIcJIrD( (annurrr, frerMarr{Tbl, ueftxorpa-
nursr). Bce uuoroo6pasue flopoA coorBercrByer qerErpernr t[asarr,r nntpysuruoft
AesreflbHocru: a,q{MeJurlrroaoft (uuirarzft eoqeu), Molrllouuroroft (nepxnufi oo-

rIeH rr nraxcrrafi oruroqen), {pauocuenratosofi (repxrufi ornroqen), rparratorofi
(nepxrnfi oJllrrorleu - nuxnrfi rrrroqeu).

A,uaruerrnrronrul urrrpFrrB o6pa3oBancf, B rreplroA lrr{TeHcrrBlroro nporz6a-
mas o6lrasrn Ir Bo3poxAerur rny6rarurrx pir3JroMoB, cJryxI{BrrIID( rryrfrva,I AIt rrpo-

Hr.rKHoBeHus MarMbr. Morqorurrosrfr u lptlrocuenrrronrui rurrpyrranu cQopnrurpo-

BaIrllcr Ha rrog.ure- rn putrrueoporennofi crarytD<. pa3Burur. Erqe uosxe BHeApI{JIacb

rpaHlrrrra:r MarMa- Ilwneimag uop(ponorzr aAaMeJrrtrrroBoro ll rptuocrreHrrroBoro
rtrrrpy3r.rBoB cBulererbcrBysr o qpryporreHrrocrlr ID( K .{oJrroxl,rByryrN{ Iapa4ar-
Opry6arcroMy Ir ,{e6arcrmrcxoMy pa3JloMaru. A,qarvrerrprrrr qerrprlrlBHofi QarQrt,I
yruepeurro 6oraru rqefloqaNff{ r{ flepecElrqeHbr r(peMueKlrcnorofi. Knapuenrre pasxo-

crrn,ryropi.m-clreHr,rroB, Moluoru{oprroB H MoItrIoHI{ToB rlpoMexyrcwroft, xpaerofi
lr arr]rKarrbuoft $aryfi xaparoeprr3yrorc{ yMeHbrrreur{eM coAepxaulrfl KpeMHeKlrcno-

Tbr, cyN{rvrbr rqeloqefi rr 3zlBbrrueHrrbrMrr coAepxaur{rlMr.I I,BBegr}r I{ Mafirltfl.
Monqonrrronrffi mrrpyslrB 3alrlrMaer oKoJIo rroJIoBI4HEr rrnorqa4l rrJrytoua I4

orrfiqaerc, xpaftHe ilecrpbrM nerporpa$l{rlecKrlM cocraBoM; 3,qecb laapfrxy c vou-
qorrlrTaMr[ vr cfielJld.T-NloplrTaM]r pacflpocTpalleHbl rpaHo4IopIITbI, IqeJIOtIHbIe [I
ne(perrmronbre cueurtrrr, .u,Ioplrrbl, KBapueBBIe ,q,IopI,ITbI, ra66po-rnrpoxcenntur,
rrrrpoKceHr,rrrl, oJrnBI{HoBbIe rrupoKceHurbl r[ Ap. ll{elo.urrre flopoltrr firrrpp]rBa
orr[qarorc.fl or cpe.qr]rx rr,rrroB TaKrD( rropoA 6oree r{3BecrKoBHcrbIM cocraBoM,

3aHr,DKeHHoft EenowrocrBlo r4 KlrcJloruocrbK), rroBbrmeHl{ElM coAepxauueM ilr}ilro-
serrla- Irry6rura rfopul,rpoBaHl,I.fl aAarueJrJll,rToBoro u fpilHocl{eHllrToBoro lIHTpy3rIBoB

rrma6racca;rrnafl, qTo [ofrBepxAaeTcs m[poKI,IM pa3BIrTI,IeM rrpoqeccoB accvua-
rgtrytvt, ru6pn rprsua [I KoHTzlMrIrIaw{LI.
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flopo.qu rpaHocr.reHr{ToBoro r{HTpy3}rBa, rBJrffrorq}recr .uQ0eperiluaraMu
IqenoqHo-3eIraenruofi MarMbI, o6pasyror pffA: rpaHr{Trr - rpaHocr{eggTbr - KBap-
IIeBhIe cHeHI{T-,uEopI{TLI - rparroAr{opr{Tbr - ra66po-.ulopurrr. B cenepo-nocrotr-
nofi .racru r,rHTpy3r{Ba orMeqeHBr 6anarurur, [epexo.qruEe qepe3 rrrn[poBLre E
TaKcrrroBhre .4{opr,rrbr n ra66po-auopr{Tbr, ra66po u ropH6leHA}mbr. Ipoqeccrr
accl'IMlrnlflllwn u tu6puwrsua BlrpaxeHbl s6olarr{eHueM HeKoropbD( qacrefi, ;g{tt-
Tpy3uBa opueHTI{pOBaHIrbIME KCeHOJ[.rraMr{ pa3nHnHED( flaptMerpon u pasnofi
crerleHll uepepa6oraHHocrtr. Cpeanuft cocraB r,ruTpy3r,rBa no Kr.rcJrorHocrg, KoM-
[oHeHTaM ([eunvecxro< M[IHeparIoB, cyMMLr rueroqefi r.r r{3Becrr,r, c oAHofi cropo-
HbI, cxox c IqeJIolmo3eMeJIbHBrMlI clIeHI{TaMY\ a c 4pyroff cTopoHhr, rro cooTrro-
rueHr,[o qeroqeft ll rrcBecr]r - c KBaprIeBbM]r Ar,ropuTnMr{.

lpruurroarui rurrpysrrB xapaKrepr,r3yerc, [ocreneHHbrMr{ [qpexoAaMr{ cJrararo-
urD< ero $au'rarmuro< pasnocrefi tropoA. IlopQuponuanre rparnrr6r or qerrparnnofi
tIuIcrI'I Idflpy3l'IBa x nepraQep n cMeIUIIorrc, IpaHoproprrrarvfl{ n lpauoc1erurraur. B
SHlloKolrral{Tosoft soHe Ha OIIeJIBITrD( fragrxux Bbrcryfialor KBaprIeBBre cr(eHr.rr-
.4{opl{rbl, cHeHlrfibl, HopMtuIBHbre 6uoflrroshle lpau}rrbr u nefuorparurrrr arrflcKr4To-
Boro rItrIa O6orarqerue sHAoKoIrraICnoB KzO r{ KpeMueKr,rc.florofi o6ycnoeleno cBre-
HilflMrt sMuuraluoHHofi ruQQepenrgarun. Cpeauul cocftrB rxrrpFr{Ba coomercrBysr
TIIeJIOTIHO3eMeJIbHOMy rpalllrry, CIDrruarrcb or Hero HecKoJTEKO UOruorceruoft Kr{cJro'r-
Ir@Tbro H IIoBEImeIIIIOfi rrnruogewcrogrrro u r{38@rr(oBr{cTocr5rc.

Opry6aq-fapagarcrr,Ift cloxnrnl rJryrou rr ero KoHrarroBrui opeor ocJrox-
HeHbI MHorotIHcJIeHHEIMrr 4afo<auu-4epuBaraMl{ I{ careJrJr}rraMr{ orAeJr6HbD( rrg-
Tpy3l{fi, cvIrIJtaNtYr, KOpIUIMI'I e0r[ysnrurm :.ilgtrusrflmfr E caMocrorreJrEHhrMr{ Ma-
rrBrur,r r{Hrpy3r{nMr (CMH).

flo nerporpa(prvecxouy cocragy Aaftxu u cMklAerrfirc.f, Ha ABe rpyrrrrEr:
l.Aaflru KI{cJIoro r,I Kl,Icno-cpeAuero cocTaBa, [peAcraBJreuHbre arurr{TzlMrr,

rrerMarrlTtMr{, rpitHo.{HOpHTaMI{, rpallocfieHnr-nopQupauu, a[jrr{ToBrrrHEIMI{
rpaHBTtlMI'I' xI4lIBHbMlI rpaHlITiMI,I, MeJrKo3epIil,IcTbMI,I rpaHo.{[op[T{MI,I 1a {pa-
HocI{eH}ITitMI{, KBapIIeBbIMI{ rparlarco.4epxalr@\,rH cileEfiT-NloprlT€lMl{.

z.AairrJi ocrroBuoro ra cpe,qHero cocraBa, KyAa Bxo.{rr .qolJryroHr,rqecKr{e,
cy6nyrmanlIllecKlre o6pasoeauz I, MeJranoKparoBbre pa3rrocrn rgacxlrcroBbD( rrg-
Tp}BIr[ ncex Qas opxy6aa-rapa,(arcKoro cJroxHoro ruryroga n cMlr ooprn aqrru
uopQrprron-nopr[rpon. K nrna orr{ocrrc, ry.a6azsr,.u66po_aua6aeu,^r<aapqco_
Aepxarque 7pra6etzf,J., ilrAe3ETOBue nOpsupurrr, ra66po-lp(op[Tbr, ra66po-nop-
Qnputu, rurpoKceuonue uopQzprrbr r mrupoQrpu (cueccaprurbr, Kepcarrrr{Thr,
oAI{HIrrLr, Bore3rITBI r uuuerrrr).

YcraHasnilBaercs reHerLIqecKaJI cBr3B MeAHo-MoJrr{6AeHosoro E rroJrraMe-
TITJTJIFIeCKOTO OpyAeHeId.Wfr, C rpaHI{TOBbrM r,r rpiHocrreHr.rroBErM r{HTpy3}rBaMI,I kI
rapareHermecKaur cBr3B c.uafiKailff rpauocxeHzr-nopQzpoB, Ipaulrr_nopQrpor,rparro4.roprr-nop$npoB rr naMrrpoQupor. cxapuorae xo6ar*r-orpuroBa, rI MO_
nn6Aen-soarQparuona-r Ml{rlepzlJl}r3aqr,rff reHeruqecKr,r cBs3aHa c aAaMeJrJrr,rroBbrM
I{HTpy3I{Bou. 3onoropyrHhre flpo.f,Bnenrrs KoHTaKToBoro opeona flapareHerarre-
crfl{ cB'3zlrlbl c y.4}MHellHo-ItrToKoo6paenrnan reJI{lMr{ A[ropr,rroBbD( uop$npraroa.
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,[aaudazcrcuil nnymou flBJUIerc, ceKylquM .qr,rcxopAaHTHbrM JraKKoJrr{ToM,
BbITTHyILIM B Irr[pOTIIOM HarrpaBJreH]rl,r E fipopbrBnroqr,rM BynKalroreHHo-oca-
AOTIHETe oTJIoxeHIlt MeJIa I{ cpeAHero SOIIeHa. ACcraMuasur{, MarMbI BMeTIIZUO-

Iqux [opo.4 o6yc-noaura ee rra6puALr3M r4 KoHTaMr,rHarI[ro. B ornomeuuu QauN-
uIJIbHocr[, rlerpox]IMl{qecKl,Ix oco6eHHocretrt u MerarlJloren[.recxofi c[eIII{zIJII,I3a-
guu flasruaarcxr,rft r,rHTpy3r{B cxox c Opay6a,q-IapaAarcrr,rM cJroxHhrM rrnyro-
uov. fbryton c$oprrarapoBaH B ,qBe r,ruTpy3r,rBusre Qasu. flepnar upeAcrnBJreHa
clrenrfr-Auop[rraMn (xrapuenrnvru, asnrr-porosoo6MaHxoBbrMrlr, nop([upoeu4-
HbrMr4 r,r r.A.) rr MorruoHr{raur,r. Bropat $aza xapaKTepr,r3yerc, pa3B[rrr{eM fiopo,E
AByx pr,4on: a) rpannr-rpaHocl,Ienilrosrtri: rpaHlrrhr, rpaHocr,IeHlrrhr, KBaprleBbre
Morr{oHr.rrbr, KBaprleBbre crreH}rrhr r,r c}reHr,rrbr; 6) rpanur-rparroAr,ropuroarui:
rpiurlrTbl, rpaHoAr{oplrTbr, a,AaMeJrJrr,rThr, KBaprIeBEIe Ar{opr,rTbr H IpIop[ITbr.

flopo.6l Aarralarcxoro I{HTpy3I{Ba rro flerpoxr,rMr{qecKuM oco6ennocrma
rpyfllrrrpyorcs B ABa lcrlacca: a) uoprraanrHoro cocraBa a,6) cocraBa rrepecFnr(eu-
HOrO fJIr.IHO3eMa. ornOrUerme {peMHeKr.rcJIOThr }r ilrr{Ho3eMa 3il(oHoMeprro t/I3Me-
Elsetcfl. B 3ztBl,Icr{Mocrlr or IIopoA o6errx Qaa u pfioe. flo seJmw,rHe rrr,rcJroBrD( xa-
paKTepI4crIIK rqenburomra I,I Kr{cJlorHoctu o6a pr.ua lpaHocr{eHHToBofi Qasu coor-
BercrBylor cocraBaM, [epecBmIeHHhIM KpeMueKr,rcnoroft u 6e.qnrnu qeroErzlIr,rr{.

Cperurufi cocraB IrHTpy3[Ba: rpaHocr{eHraronrni, rrepecrtrqeHuru7 unno3eMoM.
.{afironrul KoMrrJIeKc Aanularcxoro [JryroHa rraMr{ o6re4unen B Tp[r reHe-

THqecKue rpy[[Lr:
l.AcxucroaEre orrqe[neHHEre r.{rrrpyiuBbr r.r m< anoQa3br, flpeAcraBrrenHhre

KoIrerIHhIMH al$Qepemulararv{r,r neprofi cfleulrr-,u{opuronofi ([a:u - noptprporfig-
HBIMr{ cfiermT-.ryIoplrrnMl{, cl{eHr4r-flopQnpam.r, cueHrdr-uuurr,rrilMr,r ]r ur[Jrr[TrlMrr.

2.lyacxutytoBbre ofiqeflneHHble l{rrrpyrrmbr MeJrilHoxparoeoro o6mdca - rrJra-

n{oKJra3oBbre, arrAe3r,rroBste, ptadazoBbre r,r.ryropuToBbre uopr[rpm4 c[eccapurrBr.
3.CaMocro.f,TeJrbHbre MaJrbre r4HTpy3rlBLr Qopraqm Arropr,rr-rpaHo.(flopr,rr-

nop$npon, ceK)ryre flopo.ubl o6eux Qaa nnyrona - rn4rhpurrr, Jrr{fiap]rr-Arulr{TEr,
IlJla[4oir]rlap]rTbr, .4aII]rTbr, Tpix[-Aaru.ITLr H aH.ue3r,rT-Aarlr{TBr.

llluaea-JlaquHcxuil nfiymoH llMeer nrtneinro-sbrrrHyryro Qoprrry u cocro-
ar rr3 orAeJrbrrbD( m:roroo6paeHbrx r{ aafiroo6pasnbD( BbD(oAoB, qpfiypoqeuHbD( K

piBnoMaM rrry6oxoro 3aJloxeutrf,, [pocrl{pzuoqrD(cs B ceBepo-3a[a[HoM H€rrrpaB-

Jreuiln, B.qoJI6 ocra JlawmcKoro arrrrrxJrr,IHopus..Hau6oJree Kpy[HbIe BbxoAbI I{Me-
ror pa3Mepu 9x9 w 8x2,5 wtz.

B paftone roprr Kemnmra[a [JryroH florlpr-rRaerc, BepxHegorleuoBbu]r itH-
Ae3I{TZIMI.I, a K CeBepo-3a[aAy OT ropLr Ilpopr.rRaeT cpe.ur$oqeHoBbre oTJroxeHr.r.,
lI grrrM ycruuraBJtrrBaerc.f, [ocJrecpe,ureeoqenourui Bo3pacr MaccrlBa.

Illanrsa-Jla.mncrufi rrJryroH cQoprr,rupouaH B ABe Qaau unrpysmuofi gex-
reJrbnocru: ra66po-2propr{ToByro H rrJraruorparr}rrHyro. flopo.mr nepnofi Qasrr
rroJrb3).rorc, He3HartrrreJrbnhrM pasBrrrneM r{ rrpe.ucraBnenu ra66po, ra66po-
,uoplrrturl rr Arropl{TaM}r; Ko BTopoft Qase orHocrrc.f, rpmo,ryropr{Tbr, KBaprIeBEre

AIIopIITbI II IIJIaMOIpaIIIIITbI, a B KpaeBbrx I{ auI{KaJIEHbD( qaCTfl( BcTpeqaIOTcc

rpauoAlropur-uopQzpu, rrJrartrolpanur-uopQlrprr, KBaprleBbre Ar.ropur-rop0upr-
rur, nop([upfiThr.
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Cperornfi uerporpaSrasecKrfi cocraB flJryroxa 6.nnsox K rrnarnorpallrrtlMz a
cpe4nufi xr{Ml{secKltfi cocras coorBercrByer rpaHo.uropuTy c HecKoJrBKo 3arr}r-
xeHHbIM co.UepxaHl{eM Iqenoqefi v nesHa.MTeJIBHbrM 3ztBBrIrreHI,IeM ocrlulbEhD(
KoMrIoHeHTos. flo IqenoqHocrlt Bce rropoArr nropofi Qas"r rrJryroHa [pHHaAne-
xar K runy 6egnbD( L yluepenuo-6orarrx, rro KucJrorrrocrr.r - K flepecbrrrlerrHhlM
n cna6o [epecbrrqeHnrna. TonrKo Hexoropbre r]rrrbr flJrarurorpaHr{ToB H {paHo-
Quporrx rparrlrroB rrpr{HaAJrexar K rpyfifle fiopoA, 6orarrn< uenoqaMr,r.

,{afironrui KoMIrneKc lllansna-Jlaqr{HcKoro rrJryroua flpeAcraBJreg Ar{acx[-
croBhMI{ lefirorcpatoBhlMll (anrumrr E rrJramoannuru) H MeJraHoKparoBbrM}r
(6eep6a:rurn,.q,ra6asoBrre u EroprroBbre uopQrpurbr, JraMrrpoQuprr) prcHocrs-
uu,CMkI u auoQuearrlr4 rrJryroHa.

Memanno ze HUI e cKu c[eq]raJIH3r{poBaHHBM}I KoM[JreKcaM]r [opo4 o6rruuo
fiMeH)fiorc.f, [opoAEI, coAepxrru{e B cBexr{x pa3uocrnx n,4-5 paz 6olrruee KoJrr.r-
trecrBo raxoro-nr.r6o MeraJrJra IIo cpaBHeHHro c KJrapKoM nnrocQepu (Kr) n Qo-
HoBhIM coAepxaHl,Ieu (K6) eroro Mera.JIJIa. Manu4 co3AurBrtra, TaK[e rropoABr,
cuoco6na BEr eJIr,ITb flocrManvlarr.rqecKr,re pacrBopbr c o6pasonalu{eM rrporBJre-
ttvtlt u MecropoxAenufi .uannoro Merarr,na B KoHTaKToBbD( opeoJra( IJD/T9HSB.
PaccuotpeHHble uaur Op4y6a,q-fapaAarcxuff, .{a:u,r.qarcKrlfi, lllanrna-Ilasfi;g,-
cxrft unyrolrbr MgrilJrrloreH[rrecKr{ c[eqfiaflI{3}IpoBzurbr Ha MeAB, uonu64en, cnr-
HerI u qr,rHK, pexe Ha ro6arrr n 6epawrufit.

Monuddeu B rpaur{Tor,r4tx Qoprr,raquni Hamero pen{ona pacqpeAeneH rEari-
He HepaBHoMepHo t4 flBrrs€,rcs. xap{uoepHBrM MerarrnoM lapaaar-opry6aAcKoro u
.{ama4arcroro rrryrouon. Brrcoxoe coAepxaur{e uorul6Aesa B r-panocr,rerumosofi r
rparurruofi Qaga,* OPaf6aa-I-apaAarcxoro ruryroua oqpaBry,rRaercfl reM, rrro rrorrru
Bce Me.ryo-MorM6AerosEle MecropoxAeul{fl r{ flporBnetr{rr pa3MeqeHbr BAoJrb KoH-
TITKToBED( 3oH lropoA rnm rlar lr reHerI{EIecKr{ cBB:trrhl c Hr{M}r.

B csexux pa3rlocrffi rpauocueHr{ToB ceBepo-ganaAlrofi qacr}r Aainr^uarcxo-
ro rrJryroHa coAepxaHre uorul6leHa Aocrlrraer 8xl0-3yo.3[ecs xe pa3MerqeHo
Barurpcax-TenrupyranAarcKoe py4roe [oJre MoJrr{6Aen-uorurMeriluluqecxofi urn-
HepauIII3aruE, rrro AoBoJrbHo peAKoe ,BJlerrlre AJIf Tal(oro rfira opyAeHeHlrr, TeM
6onee qro uonu6.(enut o6pasoBarr rro3xe rErneHHTa u cQauepura H 3arroJrrrrer
Tperr{rrHbr cnafrrocrn,B ruIneHI{Te. B cpe,queM rpaHocr{eHlrrbr,{amagarcroro nJry-
roHa coAepxar 8xl0'%o MeraJrra c xoerlrluUreurou Kr-8.

Hnrepecuruu flBlrl,ercfl To, nro B rrecKax cfiwruarfi. per Eamrpcax,vttE;t-
phrMcy fi B BepxoBbrD( peKlr Teprep orMerreHo cpaBHrlreJrruo 6ornme gnaxos 6e-
paJrJrr4s, .rro rpe6yet .uarrrxefi mrx fi ccaeAosaHr,rfi .

klcxo4t. rls BeJrr{rrrrH IG, K* (uapr KoHrleHrpaquu) n f:l (rog00}rqr{eHr 3a_
nrunerux) lffHaJfiiqtns.uonra6AenoBhD( rrposBnenruZ n reJre r{ KorrraKToBoM opeorre
,(am'qarcroro [JryroHa, ycraHaBJmBaerc, yHacJreAoB afl*afl., rrerpo)u{Mr{qecKuur
MeraJrrroreu[qecKarl cfierluaJrrr3arrfis Ha uom,r6ren. To xe caMoe BbrflBJUIerc fl. Nrs.
rpilrocreuzrosoft u rp{lurrrHofi Oag Opay6aa-fapaAarcKoro rrJryroHa.

Meda sBfisercff o.ur]rM n3 paclpocrpaHenurx MeraIUroB roro-sa[nflHofi
qacru Maloro Kamasa. Colepxaxrre Me,u,r B flopora>( Opry6aa-fapaAarcKoro
rlJryroHa B cpe.ureM cocraBrser 5,25x103%o, rrro Hr{xe Kr, 

-no 
Bhrrtre K* n K:
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cpe.Iluux I{ KEcJrhD( flopoA. Me:p r AarnLqarcxoM rrJryroHe r{Meer BTopocrefien-
Hoe 3HaqeHlre fi cpeAuee coAepxaHre Meraflra (l,lxl0-3Yo) :auxe, qeM B rDasal(

Op.uy6aa-Iap4AarcKoro cJroxHoro urryrona. Csexue pasuocrr.r rparrr{Tor{AoB
Illanrsa-Jlaqr,rHcKoro r,rHTpy3r.rBa co,uepxar MeAb rruuHoro Hr{xe K, u I$ (r[on
cpeAHeKr{cnrrx uopo4).

flo.rrr,r Bo Bcex Saunaruurx pa3nocrn( paccMarpr.rBaeMrD( rrJryroHoB r{Me-
IOTcf, [opoAEI MoHIIoHI4T-4AaMeJIJILIToBoIO psI.Ut^ Itro, [o-B[A]IMoMy, cBr3aHo c
trpoueccutnlr{ rocneaccr{MrrJrflrlr,rolruofi alQQepeHrparlrur (Ea6a-saae il W.,1996).

Ceuneq u 4uHK. Kplrctarrox[M[qecKoe poAcrBo cBrIHua c Kuur]reM, rIrrHKa c
MaTHLIeM I{ XeJIe3OM O[peAen eT XapaKTep paCflpeAeneHrr-f, 3Tr{x MeTaJrJroB B rr3-
BepxeHHhD( ropHbD( rropoAux. B .IacrHocrrr, ocHoBuas.Macca cBr{HrIa np}rypoqu-
BaeTc, K IIoneBEIM Itr[aTaM, a UI{HKa - K XeJIe3O-MarHe3I'IaJIbHbIM C[JMKaTaM
(6r,rorury u pororofi o6rr,ranxe). B Opay6a,u-fapaaarcrorrl n .{aru,uarcKoM rrJry-
TOH,lx COAepXaH}Ie cBr,rHua pacTsT c Bo3pacTtrHlreM coAepxalJfig. IKaJrutg r{ B gToM

xe HarlpaBrreHlrrr y6maer coAepxrurre qr.rgKa. Monrlonrrs Op.uy6aa-fap4Aar-
cKoro cJroxrroro IIJryroHa co.(epxar cBr,rHerl l,6xl0-3%o, KBapqeBbre MoHqoHr{Tbr
u rpauocrrerrlrrrr - 2,2 x lo-3yo, rpaHnrrr -3,4x10'3qrc Ir arrJrr,rr-flerMarr,rr6r - or
1xl0-2 .qo 3x lO'2Yo. Cogepxanfie qr,rHKa coorBercrBenno y6rrnaer or lo-2%o lo
3xl 0-3 % (Kananaapon, 2005).

I,IcrruowrreJrbuo BErcoKI{M coAepxaHueM cBr.rHrla fionb3yrorc, orAeJrrubre
TI{IrI fiopoA.{a-ri}r,qarcxoro [JrfroHa, Nts. Koroporo ofipe.[eJreH rronoxuTeJrurruT
3Hax reox[naflqecxofi Qoprrau MeraJrrrorenrqecxofi clerluanr,r3a\firr. Hau6olee
BbICOKOe COAepXaHEe r,rMerOT rropoAbr rpaHocr.reHr,rToBoro pfrAL BTopoe MecTo
3arruMzrroT rropo.Er rpaHoAr,ropr{ToBoro pflAa, a TpeTbe MecTo - rroporr nepnoft
r[aru ra66po-.rtgopr,rrosofi uocreacc]rMr,rrurqnorurofi au QQepenq va\wr.

I{unx B lropoArx Op.ay6aa-fapaAarcKoro u r{anu4arcKoro rurfroHoB rpu-
cyrcrByer B rre3Halrr,rreJrbHoM Koflr,rqecrBe, rrulMHoro ycryrrzuoqeM K, u Kq au
K[IoJIrD( I,I cpeErID( IIopoA. Co4epxanr,re qr{Hra B rpaHocr,reHlrrax, rparroAr{opfi-
rrx rr rpaurrrzrx Opxy6aa-fapaAarcxoro ruqmoHa oAr.rHaKoBBr (l\-3o/ot, a s fiuru-
AarcKoM MacclrBe rIr,rHKoM nau6olee sfis1an(eubr rpauoAuopursr (3,5 x 10-3 %o), a
3areM cneAysr rpaHrrrrr (3x 10-3 o/o)urpawocrreHrrrhr (10-3 %).

Anarus cyqecrByrorqero orry6marorarrHoro Marepriuura rloKul3hrBaer, rrro

BeAyII]IMII oJIeMeHftMu Opay6aa-fapagarcroro ruryToHa f;BJUTK)Tc.f, MeAB tr Mo-
m,r64ex, a .{anugarcKoro - uolu6.ues H cBr,rHeq. Bropocreuerruoe 3Eaqenr,re

IrMeror AJrfl aAirMeJUMToBoro [IHTpy3rrBa Opzry6aa-fapaAarcxoro ffiyroua Ko-
6urcr u nornilpau, a Nr.fl. rpaHocr{eHrrroBoro r4 rpzurrrroBoro r{HTpy3r{BoB - 3oJro-

To lr cB[Heq, AJL r{arugarcxoro xe rrHTpy3r,rBa - MeAb ra 3oJroro.
Hanrr pa6otrr rro LI3] reu]rro rpaHlrrola.UrbD( t[optuaUrfi rcro-3arlaAnofi .rac-

tu Manoro Kasraga rro3BoJrf,ror upnfltu K cJreAyrour{M BbrBoAar\r:

l-Ipauurouglrue rpopuauuu perr,roHa ,BJrflrorc, MeraJrJroreu[rrecKr.r crre-

uI{iIJI}I3I{poBaHrrbrMil Ha prA gJreMeHToB, B ToM rrr,rcne rra MeAb, ruorm6.qeu, xo-
6anrrr, cBrlHerl u Ea pflr peAKI{x n 6raropo4nbD( Meri[JIJIoB.

2.Nra rparrmorrArmn< $oprrraquf ycraHaBJrrrBzrrorc, cJreAyror4{e Qopuu
MeraJrJlorenrsecroil cileurlaJm3aum{:
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a) yracre.qoBa.EHa, MeAHo-Mom{6Aenoras cfie{}ranrrcauur (reoxrlMuqecpur
Qoprraa) Ans ruTpy3uaon Opgy64q-fap4garcKoro cJro)KHoro rnJno,a, o6ycnon-
JIeHHa, ar(p(pepeuqraauuefi rrry6runofi MarMBr;

6) y'acne.qoBilr,rrs ua Cu, Mo, pb, Co, Zn, Tr, Be, W, y, yb, Ga, Ge, V,
Li, Ti crerlr4anrr3aqlrx (nerpoxrrMlrqecKax Qopua) gnx ra66por,rAoBr ,purrror-
,UoB' acxucToBbD( I{ &IacxEcToBbIx MenaHoKpaToBBD( I,I lefirorpaToBhD( r,rrrTpy3r.r-
BoB Bcex [nyfoHoB rpaHI4ToI{AHrx Qoprr,rallzit, o6yatoBJreHHEUr flBJreHr,urMrr rro-
cneaccr,rMr,rruqfiongofi .al $ Q epen lgt,rrarlntl;

n) loxalruaJl crleullaJlfisa\fifr (rpucra-ruloxlrMnqecKarr Qoprr,ra) orAenEHbD(
rlopoA [JrytoHoB: Iparr]IToB, rpruocneHrrroB, rparroArroprfrroB, aAaMeJIJrr{ToB,
KBAPIIEBbD( MOHIIOH}ITOB, MOHIIOAI{OPI{TOB }I AP. rrA GA, GC, SE, TE, BE, ZN, HI Y,
Tr, Rb, Cs, Bi, As, Au, Ag;

r) loranrnail cleqranll3aurfl (uo6nnnsaqrroHurur r[opua) rpaH]rro]rroB
Illamsa-JlarrlrncKoro trrfroHa ua Au, Ag, Te;

4) norarrrHzul cfleq]IaJfiiriarlfis (rprcrannoxflMfirrecKzur Soprrra) Aa:ruaar-
cKOIo [JIyroHa, BbIpaxeIIHtUI 3apO(eHHocTblo KpaeBhD( rI aIIaKaJIEnrx Qaqrff, a
TaKXe XHJTEHED( Oopasoaannit (ar,tfuItr.oB, rpirrroAt4oplrr-flopQupon,,*nuprr_
4aqrtoa) Mo z pe.ryrnfiI{ MeraJrJIaMI,I, .mo o6ycJroBJrerro flBileHilflNpt gMagarlyroH-
noft ;g{OQepeHur,raqur{ flepBr.rrrno-rpaHr{Tor,r.u{ofi uarrrrrr.
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MI,IHEPAJIOIO.IEOX}IMI,TqECKIIE OCOEEHHOCTI4 PYA
KoJrrIEAAHHbrxMECTopoxAEHI,Iitoulngqallcxororl4trA

(EoJrbrrrorr KABKA3)

H.A.Honpyror
Llucmumym ze oroeuu HAH Asep6aitdcraua,

Az 1143, Barcy, npocn. f.,\crcaeuda,29 A

Ilonpyron H.A. Muueparroro-reox[M[rrecr[e oco6exxogru pyr Konrre.uaHHbrx Mecr(>
pox4exnfi OlrJrusqaficroro rrrrra @oarurofi Kaarar). Korve4anno-floJruMeraJrJrrrrrecxne Me-
cropox.{eHH, na lOxxor*l cKJIoHe EonHuoro Kasxa3a xapaKrepr,r3yrorcr pasxoo6pa3}reM Tex-
crypHo-MllHepafloruqecKrx rH[oB py.u, 6orarru M[rHepanbHbrM cocraBoM u ruupoKr{M reoxHMH-
rIecKItM cneKrpoM. I-raexofi [poryKrlrBHoir cl,.agueil pyaoo6pasoaaHm, qpuHecuefi ocuoaryn
Maccy peAKr,D( gJreMer{roB, 3oJrora n cepe6pa, Apyrrx rleHHbrx KoMrroHeHToB, flBIIflercfl cylrQo-
coJIbHo-[oJII,IMeraJIJrr{rrecKru craI.ilA. YcranosrenHtu Ha (Dfirrc.raficxoM MecropoxAeHl,ril H or-
HOCtIIlarCfl B K nOBTOpflIOIleMyCf, TI,Irry CKpLITZlfl MUHepaJIOTO-reOXlrMI,[qeCKiur 3oHzlJrbHocrb rBJrfl-
ercfl oIu{HM t,r3 KprrepueB rrrrporepMairbHo-MeracoMarr{qecxoro Qoplarpoaaxils py \.

Novruzov N.A. Mineralogical-geochemical pecularities of the Filizchai type pyrite ore
deposits (the Greater Caucasus). Pyrite-polymetallic deposits of the Greater Caucasus' southern
slope are characterized by the variety of texture-mineralogical ore tlpes with high mineral content
and a wide geochemical spectrum. The main productive ore formation stage produced a lot of rare
elements, gold and silver, other precious components is the sulphosaline polymetallic stage. De-
termined in Filizchai deposit an oscillatory minero-geochemical zoning is one of the hydrother-
mal-metasomatic ore formation criteria.

Nowuzov N.O. Filizgay tipli kolgedan yataqlarm filizlarinin mineraloji-geokimyevi
xiisusiyyetleri (B0yiik Qafqaz). B6ytik Qafqazrn Canub yamacrndakr kolgedan-polimetal yataq-
lan filizlerin tekstur-mineraloji tiplerinin mtixtalifliyi, zengin mineraloji terkibi va genig geo-
kimyavi spekti ile saciyyolanir. Nadir elementlorin, {Izrl va giimiigtin, digar qiymatli kompo-
nentlarin esas kttlesini getiren filizomalogelrnenin en mehsuldar morhelesi olan sulfoduz-
polimetal merhelasidir. Filizgay yata[rnda miieyyen edilan ve tekrarlanan tipe aid olan gizli mi-
neraloji-geokimyevi zonalhq filizlarin hidrotermal-meta^somatik emelegelrnesinin kriterilerinden
biri hesab olunur.

Bne4enne

fereporenubre KomeAaHHo-rloJrrrMerzrJrJrrrrqecKr,re lr MeAHo-qI,rHKoBo-rI[p-
porlrHoBbre MecropoxAeHr{fl lOxnoro cKJroHa Bonrrroro Kasxasa, cocpeAoro-
rIeIrHBre B Hl,IxHecpe,qnelopcKrfx reppEreHHBD( orJroxenktnt tt (popr'rlrponaBrrr[ec,

B ycJroBIrD( rlMpoKoft Baptraqru sueuro-xuMr{rrecKrlrx [aptMeTpoB [poqecca Mlr-
Hepanoo6pa3oBaHl,rf,, xapaJ(repr43ylorcfl cflemoruecKl{Mr{ Mr{HepirJroro-reoxr,rMrr-
qecKrd\,ru oco6eHHocTfrMy\ rD( pyAHbre 3aJrexfl{ HMeIoT [nacToo6pa3Hyro, Jrr,rH3o-

BlrAHyro E xr.rJroo6pa3nyro Sopuy. MnorowrcJrerrHhre r,rccne.4oBareJrr{ 3Tu Mecro-
poxAeH[f, crrtrraroT crparr,r(DopMHhrMr4 o6pa3oBa.Ewrli/.vt. B paccuarpr4BaeMoM pe-
ilroHe K Hr{M orHoc.flTc.s MecropoxAel1^Itr,, ofifiv3.rafi, Karex, Kallr{ar, ,(raxrx-
Cararop Ir MHoroq[cJreHHbre pyAofiposBlrieuyrs, Mecropo)r(AeHr,re Kr{3r{n-Aepe Ha

IO:rarou ,{arecmne. Py,uu uccne4yeMbD( KoJrrreAaHHbD( Mecropox.rleHl{fi, LrMe-

HyeMBD( B reoJrofr{qecKofi JrrrTepaType KaK ol'IJlu3qaricxprfi Turr, coeA[HfIoT B ce-

6e yeprsr ypilJrbcKoro, Kr,rqpcKoro, Kypoxo il.6eccvr rr,IrIoB. C uepnrnau .IIByM, TI,I-
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IItlMr'r rlx c6nflxaer BBrcoKoe co,(epxaHr,re xeJre3a rn [oBbrrtreHHBre KoHrIeHTparIH]r
HeKOTOpbD( CrgepoQunBHBD( eJTeMeHTOB (cO, Ni, Mn) A mrpure, c py.4aMH Tr,rna
Kypoxo - 6rusocrb coorHomeHr,rfi ocnonxrx KoM[oHeHToa (Zn, pb, cu) ]r co-
gepxarrr,rfi xarrsxoQrurbubD( [pr.rMecHED( KoMrroHeHTon (Sb, As, Bi, Sn) r fluprrre
H B pyAzx B IIeJIoM, a raKxe mupoKoe pa3Br{Tr{e B [ocJreAHr,rx cynrSoconefi Ag,
Pb, cu uBi, a c pyAilMr,r ruua 6eccu - cxoAcrBo rnaBHhD( MrrHeparroB r.r yponuefi
KoHrlerrrpaunft 6naropoArrbD( MeranJroB (Au, Ag) B pyaax.

Munepa.rrurrft cocraB pyA n oco6ennocrrr pyAoo6pasonannR

@rutrasqaricKoe Mecropox,qeHue - caMoe KpyrrHoe KonqeAanno-rroJrfiMeraJr-
ruqecKoe Mecropox.qeHlle Ha Kasra3e, uuacroo6pagnac.3iurexb KoToporo y11ltfl-

ercs nau6oJlee cnoxuofi e cnf,su c Har(o[neHlreM 3AecL pa3nraqHbD( [pupoAHbD(
TrrrIoB pyA. TeKcrypHo-Ml{rrepanoruqecxze rr'rrrbr pya s cocraBe e,unuofi 3alrexpr
3arrl{Maror 3axoHoMepHoe rloJloxeur{e: uau6onee pac[pocrparreHubre cJlor,rcro-
floJlocqaTble KonqeAaHHo-IIoJII{MeTaJIJI[rqecKIiIe pyAbr (6onee 70Yo odreMa 3zrJre-
xu) loxanlrcylorc, [pel,IMyqecrBenHo B Br{cflqeM 6oxy; Maccr(Buhre KorqeAag-
HO-[OJI]IMeTaIr[qecK]Ie u cepHoKoItreAilrHbre pyAhr BcTpeyaroTctr coBMecTHO CO

cJroucro-IloJroclrarbrMr.r nper,rMyqecrBeHHo n my6oxux ropr,r3oHTax ceBepo-
socrowrofi qacrr{ MecropoxAe]Hus; nxrmacro-6peKlaeBH.qHbre KomeAaHHO-
IIOirr'IMeriInJII{qecKI{e PYlu H MeAHO-[[rppoTIrHoBbIe pyAhr MaccIrBHOrO cJroxeHr,rrr
ptBBlrrbr I,IcKJIIoqlrreJrbHo Ha BepxHrrx ropr,r3oHTzx nocroqnoft qacrlr Mecropox-
Aelrrl-f, co croPoHBr IoAOIIIBEI3aJIeX[, rAe KaK rro rraAeHr.rro, TaK It IIO flpocrr{pa-
Hr,rlo cMelurroTcs [pox[JIKoBO-BKpanJIeHHEMH pyAarrar.

Crpoenue KpoBmr H rloAorlrRhr 3arrex[ Mecropox,qeHl,r, orrr{qaercr rreKoro-
pbrMrr oco6ennogrmau. Tax, KpoBJUI py4rofi 3anexu Ha BceM cBoeM [porffKeHr.ru
6onee ycroiryrmas.. flo4orrrna 3zlrrexu xaparceprr3yercfl cJroxrrbrM crpoegr,reM qpu
coxpuureHr,rlr pe3Kr.rx KoHTaKToB c pyAoBMer[arcry{Mr{ [opoAaMr,r. C apyrofi cropo_
nrr, na6mo4aerc , rp[ypoqeHHocrb K rroAomBe 6ormuoio parnoo6pasur ilp]rpoA-
HBD( TrrtIOB pyA, He OTMeqeHEbD( CO CTOpOrrbr KpOBJ[r. I4rrleuno B IIoApyIEIoft ro.[-
rye ua6ruoAaercfl, [rHTeHcI{BHoe [rAporepMa]rbHo-MerulcoMaruqecKoe rr3MeHeHr,re
[or]oA (xapSonarr,r3ar\Lts., oKBaprleBaH]re, xJropr,rrr{3auur, cepflr[rrrr3arrrx).

Pyarr OrlmassaJicKoro MecTopox.ueHr{.8 xapaKTepr,r3yrorc, oorarrnr Mr{He-
panbHBrM cocrasoM. flnput frBIleetcs, rocflo.(cTByrolqrM cyrBlDr{A{BrM Mr{Hepa-
lou. K rJTaBHEIM OTHOCTIC.f, TaKXe CQaneprr, raJrerr,rr, xalrbKo[upr{T n rr14ppo-
rfln. Bropocre[euHble LI peAKo Bcrpetraroq]recfl M]rHepaJrhr: MapKa3rrr, apceHo-
III4PI,IT, XO6ANTTTTTT, JII{HHEI,IT, M€If,IIETIAT, TCIIIIAHTI,IT, TEIPASAP:IIT, PA3JITpqHEIE
cynr(focorm Melrr^ vt cBI,IHII4 Bl{cMyroBbre MtrHepaJrbr, TeJlrryprr,u6r 3oJrora r{ ce-
pe5pa. fiareprennbre MrHepaJIBr: ruApooKlrcJrbr xene3q MaJrurxr{T, :L3ypr{T, x6.Jrb-
KO3}IH, KoBeJIJII{H, TeHOpuT, xilJIEKulHTIIT, UepyccltT, iuIDIe3IIT, ,po3}IT, rocJIapI,IT,
cKopoArrr tr rlporll{e. Hepyprrre MI,IHepEIJrbr rrpeAcraBnenBr KBaprleu, xap6onara-
MI{, XJIOpT{TOM, Cepr{rl}rToM r{ Ap.

Cuequ0u'nrrlM AJL KoilrleAarlHo-[oJrrrMeTaJrJrr{qecKr,rx py4 Karexc1oro Me-
cropoxAeHr.a flB.r,.etctr flpoflBneHue [onficynrQ]rgHrx cMeceft, [peAcraBJurro-
uu'tx co6o[ reurefimee fipopacrau[e ]renrsar?rtrux odoco6lesufr raaenrr4 cQa-
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nepr4r4 xaJrbKorupuravrrlLrpvra (Posoua u tp.,1974). B pyaax uecropox4enraft
Kaugar, ,{xuxux-Ca"rarop Ia Krlar,u-flepe 3HarrureJrbHo Bo3pacraer KoJrr.FrecrBo
nrrppoTr,rHa.

PyAoo6pasoBaH[e B r,rccneryeMbrx MecropoxAeHr,rrx fipoucxoAlrno B Tpr,r

3Ta[a. Ha nepnona 3TaIIe orJlaraJlucb MaccaBHrre rl4AporepMaJrbHo-ocaAorrHbre
cepuoKonrleAaHHble py.urt. (DopuuponaHrrro BToporo grzrfia ruAporepMaJrbHo-
MeTacoMarI4qecKI,IX KOJIqeAaHHO-nOJII'IMerZUnr4rreCKUx pyA IIpeIurecrBoBEUro BHe-

ApeHr,re AaeK HenpepHnno-.{zS(bepeHrlrrpoBasuofi Qopuaquu. Ha rperreM 3Tare
Qoprrruponurucb raAporepMilrrbHo-MerauopQorenHhre Mer,Ho-rrpporlrHoBhre py-
.qrr. Py4oorroxeHr,re rporcxoAuno npr4 TeMreparypax 150oC Ans flepBoro erara
(Kyp6auon Lr llp., I 983). I4syueuue reMneparyp o6paaonau Hs py t, KonqeAaHHbrx
MecropoxAenufi peruoHa MeroAoM roMorenu3awrr4 rrroBo-xuAKr,Ix BKJrro.reHI,Ifi
npilBeno A.f.TnanqpenrA3e (1987) K cneAyroqrrM pe3ynLraraM: Konqe.uauHo-
rroJrr{MeraJrrErrecKr,re pyarr [Meror reMneparypy B cpeAHerrl 120oC (uecropoNAe-
nze @rrur:uafi) wl45oc (uecropoxgeHue Kaqrar), ueguo-flupporuHoBhre - B

cpeAHeM 300oC. fIoqrIE aHaJroruqHzur reMleparypa anx (poprvrupoBaHlr.fl MeAHo-
nHpporHHoBLx pyA (300-350tC) ycrairoueHa HaMlr c rroMorubro nr4pur-ruppo-
TLIHoBoro reorepMoMerpa (EesueH lr Ap., 1975). Ha ouroeaHr{rr r43ororruoft rep-
MoMerpr,rr4 DraBHhrx pyaoo6paryrculr4x cym$ulon H.M.3aupu H lpyrr.rMu (1980)
o[pereneHbr reMnepar]?6r Kpr{cr ur[tu3ilJuu cynrsu.qurrx pyA Mecropoxrexufi
Karex, @flflas.rafi u Kaurar. YcranoueHo, rrro 6oree nosAHr,rfi MeAHo-nHpporH-
nosrrfi 3Tarr M[Heparoo6paaoBaH[.s xapaKTepu3yerc-tr noBlrrrreHHofi reurnepary-
pofi (upu cpegnefi 440oC Ha @rrusqae u 4l0oC na KaqAare) n cpanHenuu c 6o-
nee paHHI,IM KonqeAaHHo-[oJrr.rMerirJrJlr,rqecx]rM orarroM (xolue4aunas, cra4lz,fl - B

cpeAHeM 310oC r4 noJrlrMeriurJrlrlrecKa, - B cpeAHeM 24OoC). CxoAHrre.{a}rHbre
r{Merorc, u n pa6orax.upyr}rx aBTopoB. I,Icnolrayr raHHbre no coAepxaHr,rro pflAa
3JreMeHToB-npuuecefi (Fe, ln, Co, Sb, Ga" Tl) r cQa-ueprare r{ rirJreHilTe, HaMr{
paccqHTaH reMneparypnrrft rpurepufi sopukrpoBaPIus. - ycnoBHbrfi noxasarelr
TeMneparypu (Tporuuu, 1 97 2) KonrreAauHo-rroJrr(MeraJrJrr,rqecKrrx p),A Mecropo-
xAeHLu Oumasqaft. llorry.reunrifi naura noKasareJrb reMrreparypu 218-235oC
BIOJIHe CornacyeTcc C pe3ylETaTaMr{ Apyfr.rx aBTopoB.

Pa6oraun MHororrI{cJIeHHbx I,IccneAoBareaefi ycrauoBJreno, rITo fIoKa3areJIH
rouqeurpargafi gJleMeHToB-npmuecefi r,r BeJrlrrrlrurr orHoureHult tx. MoryT cJryxr4Tb

AocroBepHbrur,r r,rHAr{KaropaMr,r (pusuxo-xuMr4rrecKux ycnoeuft cpeAbr py4oo6paso-
BaHvIs.. O6rqefissecrHo, qro B cHJry cnequ(furu cBor{x reoxrrMr4rrecxrax cnofictn
pe.uKEe 3JIeMeHTET rOpZr3AO q,tsCTBr4TenLHee K r.rsMeHeHlllro Qusuxo-xr.rur4lrecKr{x
yclonufi py4oo6pasouaLrvts,, qeM ocHoBuhre KoMnoHeHTbr. IoreAenrae gJreMeHToB-

npxueceft B pyAa( Bo MHoroM 3aBvcvtr Kax or Kr{cnorHo-rqeJrorrHocra pacrBopoB H

or reMfleparypbr cpe,(br Mr{Hepafioo6pa:onanr-a, TaK }r or oKflcJmTeJrbHo-Boccra-
HoBlrreJrEHbD( ycnoBufi. Kucnorno-rqeJrortrrrre cnoficrna pacrBopoB Lr xaparcrep r,fx
H3MeHeHuc crturaercfi, saxHefttuuttr Qusuxo-xr4Mr,rqecKr{M Qaxropou reoxr{Mr.Fle-

crofi uurpaurr,r KoMrroHeHToB. B uccre4yeMrD( MecropoxAeHrrn( pyAoo6pa3oBa-
Hr{e flporeKano B ycnoBr{nx Merurouefics Kr4cnorHo-rqerorrHocru pacrnopoa. Kon-
qeAarruo-floJruMeraJr;rr.rqecrore pyAbr Qoprrrzponanrrcb r,r3 6olee uenorrHbx pacrBo-
poB, HexeJtr{ MeAHo-rrupporrrHoBbre pyAbr nocJreAyrouero grarra. Brl(ereuue
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cyJrbooconeft, B T.q. c)pEMrtrr6D( paBHoBr.rlurocrefi 6lerursx pya (rurpae4puta), n
npo.uylcrrnnofi uorr,rMeraflflrrrecKr{-pelKoMerarmuofi accouzarl}ru KoJrlreAarrHo_
loJrlMeraJrJlr,ttlecKoro gra[a py4oo6paroBatfir.fl, Ha (Durfis.rarlcKoM MecropoxAe-
HI4I4 cBr,I,qereJrbcrByer o Ir{eJrortr{oM xaparcrepe pacrBopa. HaronneHtre Ka4r\4r{rr,
utH.IJ4,,, TAJTJWT:fr.2 Br,rcMyra B pyAEx paccMarpHBaeMoro MecropoxAeHus npou3orrmo
s 6oree rqelo'rrofi o6ctanosxe. Oxucnnrernno-BoccrzuroBr{TeJrbHbre ycnoBr{t
TaKxe r.il-paror orrpeAeJreHrrFo poJr6 B rlpoqecce KoHrIeHTpaquH r.r paccefirw pel.
KI{x 3neMelrroB. B qenou, Qoplauporanrle [ccJre.{yeMhD( KomeAuurHo-[oJrrrMe-
TaJrJrr{lrecKr4x v MeAHo-[uppor]rHoBhD( pyA rrpor4cxo.4,Ino IIp}I [epeMeHHoM 3Haqe-
HIII,I OKECJII,IT9JIBHO-BOoCTaIIOBIIff€JIbHOTO peXI,IMa.

O6cy4aeHue pe3yJrbraroB reoxrrMrrrrecrcrrx llcc;regonanuft

O6rqercsecrHo, rITo pyarr MecropoxAenufi rorreAaHHoro ceueficrna crry-
xar BIDIGrefimuu ucrottrrr{KoM prAa peAKr{x r 6laropognLrx Merarrnos. Hccre-
AyeMLIe KoJHeAaHHhIe MecropoxAeHr,r, IOxnoro cKJroHa Eonrmoro Kasxa3a xa-
paxrepusylorc.fl u[poKr.rM reoxr,rMr4qecKfiM c[eKTpoM. Hapxly c o6uuauu qepra-
MI'r B paclpeAeneHHH OCTTOBHbD( lr corryrcrByroqux KoMIoHeHTOB B TeKCTypHO-
MuHepanorfiqecKlax rufittx py[, u ruralBHhD( cynrQfi.qHtx M]rHepaJrax orMeqaerc.f,
TaKxe HeKoTopa, cneqnQnurocTb An I(axAoro MecTopoxAemLrs. Brrlecre c reM
.{JUI rIoAaBJUIIorqero 6olrmvncrBa gJleMeuToB-flpr{Mecefi, uecuorpf, rra rreKoro-
poe pa3JII,ItII4e B MI,IHepAlax-HocI,ITeJrrx, KorflIemparopaMlr Bo Bcex I,I3TIeHHBD(
MecropoxAerllrffx rBJrf,rorcfl frorrrr,r oAxlr r,r re xe cynr(pu4nue Mr,ruepalr6r. Cpe4ra
peAKr{x SJreMeHToB oco6o BbrAeJlf,erc, rpyfirra sneMeHToB, KoropbD( o6re4r,rnmor
paccemrurdi xapaKTep pac[pe.(eneHr4fl. vt rtorrtrt rroJrHoe orcyrcrBr4e cKoJrbKo-
trn6yar [poMr-rrrleHHbD( cxorrnenr.rfi c reHAerrqflefi uarorureHrrs B srlroreHHbD(

lyry-"D{ MecroPoxAeHRrD(. B reoxfiNrrsecxofi imTeparype 3T]r rolrnouermr (Cd,
In, Tl, Ga, Ge, Bi, se, Te, Re) cocrzlBJrf,ror lpyrrrty xamxoQwrnubD( pe.Gr{x gne-
MeHToB. Bo unorrax crpallzx Aecfr'rfimefl4frMfi rpa1ysluoHno ocyqecrBn erct 11o-
uyfiroe r,r3BJreqeHrre nepeltrIcneHHbrx KoMtroHeHTOn US CynrQr4AHhx py4. Mr,r 6o_
lee noApo6no ocrauoB[Mcs [rMeHHo Ha gTrrx gneMeHTax, 3a ]rcKJrroqegr,reM pe-
HVT[, ffiTUTIOqETOC' TI{IIFtrIbIM AJIfl MEEIO-UOMI6ACMITOBbD( PYA.

Kazuvrsfi - rocrorHHzl rprrMecr cQanepnra (uaxcuuzrJrbuo Ao 5000 rlr) nc-
cJreAyeMbD( pyA, KoHIIeHTPaqnS KOTOpOTO yBeJrr{qrrBaerc, B [poqecce Mr{Hepano-
o6pasoaanfic. or MapMarlrra xxlefio$auy.B apyrnx cynrsngax Kofiltqecrro 

".oHa ABa rlopr.rya MeHbltre. floffiuuennEle coAep,Kafiyl,- u]f.ll4s, cB-rl3aHbr c cynrQu-
,{aMr{, r,rMeroqrrMr,r qerBepHyro KoopAHHarIUrc (Csaflepr,rr, xzrJrbKonr,rpur), a Ng
Mr{HepanoB c mecrepnofi xoop.4lnarueft (rrzpra-r, m,rppor}rg, ranenur) xaparffep_
Hbr HllgKrre KoIrrIeHTparErI gJIeMeHTa. B reuuoofpemeHHrD( pa3HoBrrmocrrx
c0atepma nuwts, florrrtr B ABa paaa 6o.rmme, qeM B cBerJroo4parreHHbD( (95 rlr w
55 r/t coorBercrBeHno). Ha ranuru.re.Byx pa3noBr{AHocre[ Mr4rreprura ]xa36rBaer
6uuo.qanrnrrfi xaparrep nrcrorpaMMbr rrrrcror pac[peAen eufis. lrl/rr,s.a cQarepra-
T€D( r,r3 MecropoxAetnfi, @nrnts\afi u Karu{ar. Hamu EccJIeAoBaHU' TaKXe [OKa_
3IIJII,I OTCYTCTBI,IE B KOJTqCAZIHHBD( MECTOPOXAEHI,I'rX PEr}IOHA qErrO[ CB'3I,I MC)I(-
Ay rBMeHeHlIeM coAep)KalJZ,s'wr&ts n cQaneprre or KoJrr{qecrBa xeJre3a B HeM.
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B ucuegyeMbD( pyaax ruurufi lrMeer qeficyro reHleHuuro Hararull,IBarbcf,,

c oAuofi cropoHrl, B oBI{HIIoBED( MI,IHepaJra:< (ranenure u 6ypuonrEte), a c,upyrofi

- B KoJrJroMopQrorrr m{pr{Te. B cyns(pn.u cBuHua ratumit BxoA}rr usouopQuo no
cxeMe: 2Pb2*+ Tll* + Sb3* 1Bi3*1, a B ilvtpyrt - cop6qzefi. flzput eHAorernoro
[poucxox.(eHr.rrr coAepx]IT TaJIJII,I.f, Ira oAfiH noprlloK 6omue, qeM oca,qottrroro.

MarcrualbHoe KoJrr,rqecrBo gneMeHTa o6uapyxeuo r npo6e MaccnsHofi ToHKo-

sepnucrofi m{prrr-rronyrMerzrJrJl}Iqecrofi pyA6r ne Katexcxoro Mecropox,ueHfiJl -
555 r/t (Horpyson, 2003).

fannr,rft - HexaparoepHarl [p]IMecb LIccJIeAyeMbIx pyA, Iro ypoBlrlo coAep-

xaHlrrr Koroporo pesKo orJll,Iqarorc, [poxI{nKoBo-BKpa[JIeHHbre pyAbl (n cpea-
nervr 19 r/r), vro cB.rr3aHo c rur,Jrr{eHocuocrbro pyAoBMelqarcIqux flecqaHo-rfiI,I-
Hr,rcrrrx otloxeHraft, BcJIeAcTBI{e rraKoIIJIeHI,r.ff gJIeMeHTa B cI,IJIuKarHofi cocran-
nsroqefi. Ha @zrme.rae Hau6oJrbrtree KoJmqecrBo oJreMeHTa (ao 40 r/t) o6napy-
xeHo B cBerJroM c(faneprare. fepuanufi ycraHoBneH B He3HatMTeJIbHoM KoJII{qe-

crBe - MaKclrMrurbuo Ao lZrh s elu{Hr,rrrHrrx npo6ax nos.urefi renepaqfi]r c(pare-
plrra. Hutepecuo orMsrlrrr, rmo HauBbrcruue KoHueHrpaqul{ grlrx oJIeMeHToB

6surn o6napyxeurr n c$aaeplrre Me,qoBo-xeflToro IIBera fis UurrHx.Iaftcroro
pyAonpof,BJreHlrr: tarrmfl. - 60 r/t, repMaHI{, - 5lrir. flonr,Ixennru? (pon repMa-

Hr,reHocuocrr{ paccMarp}rBaeMrD( Ko[qeAaHHbD( Mecropox.4euuft, [o-BI,I,{I{N{oMy,

cBrsau c rrepBlrrrHoft o6eaneHHocrbro py4oo6pasyroulrx pacrBopoB srlrM gJre-

MeHToM. Ouerr,r4no, cr{Jrr,rKarH&I cpeAa raxxe cblrpana HeMzIJIoBUDKHyIo poirb B

pac[peIeJIeHI{H SJreMeHTa, HeKOTOpafl rIaCTb_KOTOpgrO, HMerorqaflC' B pacTBope, B

cr{rry Kp}rcraJrnoxr{Ml,rrlecxofi 6rusocrn Gea* u Sia* pacceuBilJracr Bo BMelqarc-
qr{x oTJIoxeHI,Ifl(.

Cne.uyer orMerlrrb, rrro Bce gJIeMeHTBI IrnerAbr Lrrrllafl. ycrarraBJrl,IBzuorc, B

cyJrb$fi,ue unrrra o6rrsHo flper,rMyruecrBenrlElM HaI(onJIeHueM B ManoxeJre3u-

crBD( cBernoorparnsssbD( pa3HoBr,rAHocrf,x. flo rrnrenuro M.A. KarnKas (1954),

ruraBnbrM Qarooporra, o6ycnanrmBaolltlM HaKoIUreHlIe rarlnns., a raxxe Ka.4\,{}rt,

wrr4as, r{ repMilrr{ff B crpyKType ZnS, rBJUIercfl TeMfieparypa n coorBercrBylo-

uue efi ipusraxo-xr,rMr{rlecKfle ycroBlls.
Celen I,I TeJUryp oTHOcsTC.s K IIoBceMecTHo BcTpeqarcryMcs IIpIIMecHbIM

KoMrroHeHTalf pyI. fatenu'r coBMecrHo c urtpuroM H [I,IpporrruoM.fiBflf,Iorc, MH-

HepiuaMrr-KoHueHTparopzMr,r ceireHa. OnpegeneHryro poJlb llrpaer rar(xe xaIrEKo-

rurpllT. flo cenenoHocuocrfl raJleHr4roB B pen{oHe BbIAeJIrerc, Karexcroe KoJFIe-

,uulHHo-[oJrr.rMerzlJrJrr,rqecKoe MecropoxAeHrre, r.ue nau6oJlrltree co.uepxaH]re gJIe-

MeHTa .uoxo.urr ao 360 r/r (n cpe,ureM - 199 r/r). HeuanoBarlroe 3HaqeHI,Ie lrMeer

Tarore KoHqeHTpaUEs TeffIlpa B 3ToM MlIHepiIIIe (n cpe,qrervr -92 rh), xoroprfr n
oTJrr{que oT cenena, IlpoMe usorraopifnoro BxoxAeHI{, n cynsQrlU't, wn4rrBt44ya:rl4-

3r,rpyerc, B MHoroq[cJreHHED( co6crseHHrx MrrHepafia(. XarnronrpllT ]r3 Me,4ro-

rgpporflHonofi uulrepanurofi accorS{arIHI,I KoJrleAarrHbx MecropoxAesuf peruo-

rra, Kuu( u na OsepuoM MecTopoxAeHI{H na lOxcrou Ypaae (Mytanon, 1977), ffiJlr'
eTCs e.U{HcTBeHHbM BeAyIq}IM cym$rprrnr M[IIepanoM, B KOTopoM TeJUryp rrpe-

o6rAAaer Ha[ ceneHoM. B pac[peAeJreHlrrr ceJIeHa B pa:]IroBuIurocrfl( rlfipla'ra yc-

TarrzlBIrrrBaercf, rrp[yporreHHocrb [oBBIItreHHbD( Kor{IleHTpar[ift gneuenta K KpH-
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criuullrqecKofi pa3uocr[ Mr{Hepafia. Taxuu o6pasou, na6ruoAaerc, 3aBr,rcr{Mocrb
Mextry coAepxaHr,reM ceJreEa r,r EpncraJrJrruecrofi spenocrbro urlprlTa.

Hecrrlorpr rla 3lrarlr{TeJlblrro AoJrro 3a[acoB Kam\.rwf, Ha Mecropox4eHrrr{,
BeJrr{trLIHa rostpQuqueHTa reoxuMr.r.Iecrofi o6orrilIeHHocrr{, ,BJurroul€uc, orHo-
meHlreM cpeAHero coAepxaHH-s SJreMeHTa B KOHKpeTHoM Tr,rne MecropoxAeuufi x
ero MlIHepaJIbHoMy IsIapKy (I4nauon, 1973),3Aecb cocraBrser MeHbme eAr{Hr{rl6r
(Kca=0,8). B srol{ cMbIcJIe 3acJryxzBaror BHrrMaHr{e KogOOrureHTBr r.rH.u{eHoc-
Hocrlr c0alepura (Krn=l ,2) u xutsxom{pr,rra (K6=1,7) rls BEtrueHir3BaHHoro Me-
cropoxAeHus. Llr^Eitetr,t o6orarr{en6l TaKxe ralrerrur ns Or1gsqaa r Karu{ara,
oco6enro xzrirbKorruprrr r4s flxrxrx-Cararopa (K1rf2,2)- KoeQQEq[eHT reoxr-
l'tusecrofi o6oraqexgocru Tuuurl{ff B rirJreHr{Te Ha MecropoxAeH[r4 @r,ursuafi,
3Halrl,rreJrEHo Bo3pacrar, cocraBJrret 12,5, arlfrprTa rag Karexa - 1,6. fanenut 14s

Katexcroro KoJrIIeAaHHo-[oJIlIMerEUUrHqecKoro MecropoxAeHr{rr 3rraqI,ITeJrLHo
o6ora-qen cerreuoM (Ks.=3,9) r,r reJrJrypoM (K1r=5,0) (Honpysor; 2003).

Bncrr,ryr - ilocrof,Hurnl cnyrn[rK [IccneAyeMbD( pyA, Mr,rHepurJroM-KoHrIeH-
TparopoM Koroporo flBrlsetcs. TEIJIeHT{T (ra6.n.1). BcneAcrrue nara6onrmero pa3-
Bklrurfr raIreHLITa, a raKxe ltrupoKoro [p]rcyrcrBr4, BHcMyroBhrx MrrHepanon (nwc-
MyrI'IH' TeJIlrypoBI'IcM)mI'IT, Terp4AI{Mr,IT, SMTIJIeKTI{T, KJraIIporoJI}rr, 6eereprt, ro-
3tlJrlrr kI rp.) B cJlollcro-flonocqarbD( I,I Maccr,rBghD( KoJHeAaJrHo-[oJrr{MeraJrJrr{-
rIecKI'Ix pyAax OErIas.IaficKoro MecropoxAeHr.rs lrMeHHo grla Texcryplro-Mr,rHepa-
romqecKne rl{rrbr pyA rBJrrlotc.s Ea[6oree Br.rcMyroHocHhrMI,I.

Paccuarpranas oco6eHHocru pac[peAeJregru pe.ryn( 3JreMerrroB B pyaax n
cynrQn4nrx Mr,rHepaJrutx KoJHeAaHHbD( Mecropox.{enufi pen{oHa, neo6ioro,rruo
OTMETI{Tb, qTO AAHHEIE O HI{3IOTX COACPXAHI,I,D( CCJICHA }I TEJIJT}IP4 A TAKXE OTHO-
CI{TeJrbHO BbICOKLTX KOHIIeHTpaUl4frt tailInfl,I4 repMaHLIrI B KolEreAaHHO-[OJIrrMe-
TZUUrEqeCKr.rx MecropoxAerrflrx, 3zureraro[prx B TeppureHHbD( orJloxeHr{D(, a
r{MeHHO na oUnrgqalicrou MecropoxAeH}rr.r, qpr'rBeAerrHue r pa6ore B.B.Asao-
HfiHafi H.E. Cepreerofi (1999), rnlxorcx HeAocroBepubrMu.

Ta6.luqa I
Cpe4rue coAepxaHu, peAKr.rx H 6naropo4rurx METAJIIIOB B INABHbD(

cyrsQnmrrx MuHepaJrax MeAHO-KOI qeAaHHo-[OnLIMeTEUIJITIqeCKID( uecropox.{enufi
IOxuoro cKJroHa Bolrruoro KasKa3a

3leuernrr IIrprr CQa.neprrr lareHur Xamro-
rurpET

Ilrpponrn
Cd 26,5 1700 25 l8 t7
In 3,6 49,5 5 22 2,1
TI 13,6 1 25 3 1,5
Ga 3 15,5 2,9 2,6 2,1
Ge 1,7 2,4 0,9 1,3 I
Se 27,5 11,6 ll0 11 43,5
Te 3,9 8 40 20 5
Bi 43,5 30 420 100 43
Au 0,62 0,36 0,03 0,7 0,20
Ag 32 45 645 8 1,5 14,5
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3onoro u cepe6po - Tr{[oMopQnue rpr{Mecr{ KoJrlreAarIHhD( pyA peftIoua.
OcnosHoe KoJrlrqecrBo o6orx sneMerrroB cBr3aHo c [poAyIcrI{BHBIM KoJTqe,uaEHo-

rroJrl(MeraJrJrrrqecKr{M pyaoo6pasoBarlueM. MarcrualbHa-f,. KoHIIeHTpaII[t 3oJlora

B orAeJrbrrbD( upo6ar KoJrqeAauHo-rroJrlaMeraJurr{rrecKrlx pyA cocraBJrrer 3,6 rlr,
cepe6pa - 380 r/r. MuuepaJraMlr-KoHueHTparopaMu 3oJlora f,BJrrrolcs, flupill Ll

xrrJrbKormpr.rT, a cepe6pa - TzIIIeHI,IT (m6l.l). He ucrruoqaeTcs poJrr BTopocTe-

fieHr{bD( rro pacfipocTpaHeH]rlo MI,IHepirnoB apceHofiHpfiTa u TeTpasAprlTa, o6rr.r-
rro coAepxailu{x nara6olrrrlre KoHuenrpaq]r]I coorBercrBenno 3onora r cepe6pa.

B pyA* groMy cBr,ulerenrcrByror 3HalrlrM6re KoppencuuoHHble cBr3H AJrf; cne-

Ayrouflx rrap eJreMenros Au - As u Ag - Sb. Heuanonaxanoe 3HaqeHI{e LIMeer

flpncyrcrBr,re co6ctneHHrD( Mr,rHepairoB 6naropognbrx Mera[JIoB B HccJIe.ryeMBD(

pyra( (uerqur, reccI,IT, Ha[rzlrur, apreHTI{T, Spefi6eprrar, A}rcrpa3rar, 6enxauu-
HI,IT, BoJrbrucKur, czuopo.(Hbre 3oJloro u cepe6po). CneXyet oTMerI{Tb, qro BeJII{-
rtrrHbr cepe6po-soJrororo orHomeHl,I-f, yBeJr[tl]rBarorct B t[unuruaftcKoM Tlrrle or-
HocllTeirbHo KI,I[pcKoro, yparrbcKoro, KypoKo w 6eccn r]IIroB KoJrIeAarrEbD( Me-

cropoxAeHnfi (Hutchinson, I973; Eremin, Dergachov, 2000).
B npourmlerrHo-TexHororwrecKux rr{rrrx rr coprtD( pyl ns Ounusqaficxo-

ro MecropoxAeHru BeJII{quHbI orrroltreHlnf, cpeAHero coAepxilrus cepe6pa r ao-

noTy 3aKoHoMepHo yMeHbrllutroTcff fro pfl.r[y: [epB]ItIIIhIe - cMeItraHHbIe - oKI,IC-

JIeHHbre pyABr. Yponnr KonqeHTptu1r,Ifi gt[x gJreMeHToB, a raKxe oruoc]rreJrbHbre

KonrqecrBa ux (Au l2 Cu,Zn,Pb u Ag lE Cu, Zn,Pb) orqerJlaBo Bo3pacraror B
groM xe rrarrpaBJreHuu. flpe4eJrhr coAepxanuft sorota u cepe6pa B cMemarrlrbD(

pyAax cosraBrrrrot (n r/t): 0,4 - 3,5 rt 26,5 - 162, a B oKr{cJreHHbD( I - 1 3 n 12 -
770 coorsercrBeHrro. 3rz pymr Ha Mecropox,uerrrr( r{Melor He6ofibmoe pa3BI,I-

Tr4e, 3arrr{Mrur cooTBeTcTBeHHo 2,2%o u 0,5o/o o6qero o6reua 6ananconux pyA.

Baxaroe 3naqegr4e rlMeer rarxe xo6arnronocHocrr gTI{x pyA. Ko6arct npu-
cyrcrByer ucKJrroqrlreJrruo Bo ncex npo6ax, oxBarblBarolerx Bce rllrlbr pyA Mecro-
poxAeHr{f, Ournlsqaft. B cloucro-floJlocqarrD( ]I MaccI{BHbD( KoJrqeAaHHo-rloJtrr-

MeftulJrr{qecKrfx pyAIIx 9TOT sJreMeHT CO,Uep)I(HTCf, rrOqTrI B OAI{HtU(OBOM KOrI{qecT-

Be, B cpe;grerra 2,0.10-2 o/o. B uaccrrBHbD( cepHoKoJrrreAaHHED( pyAa( KoJlr{qecrBo

xo6anma yBeJME[BrIeTcs B .@a pa:a (4,0'10- o/o). B tue/Eo-IUlppoT[IHoBbD( pylax
KoHrleuTpaqrir ro6airrra HecKoJrbKo Merrbrtre, rIeM B cepHoKomeAaHHED(. Ha6ruo-

Aagrcs.3ru(oHoMepHoe yBentlvenue ro6anrra or paHHrD( K rro3.@{N,I reHepaIIE M

reKcaroHirlrbHoro rupporrrua. MaxcrrururbHa-fl KoHrleHTparuff gJreMerrra rlprypo-
qeHa K m{puTy III, cocrannmoqeMy ocHoBHyIo qacrb florocqaTbD( rr MaccI{BHBD(

KoJrqeAarruo-troJrrrMeraJrJrr{qecKrD( pyA. B I{ccneAyeMrn< cyrm$ururrx M}rHepaJIo(

o6rrwro KorrrreHTparufl ro6arnra upeo6rauaer HaA Konllenrpauueft nra ens. Ana-

nor6lHoe na6mo.{aercs I,I B cmroflffibD( py.qax, rAe BeJTITIHHrI orHoruelrft cpe4nrx

co4epxanrari ro6armm K HI{KeJIIo Bapbtrpylor ot 1,8 Ao 3,2. B upoxormcono-

B4parrJreHHbD( pyAax co.qepxarrH, 9TID( SJIeMeHTOB fiOlmfi paBHEr, ]IJI]I Xe HUKeJI,

HeCKOItbKO 6O1rme, IITO CBT3aIIO C ID( TeOxIIMI{qeCKlIM [OBeAeHI{eM.

Xapamep cBr3[I MexAy xIlM[IqecKr{M}r 3JIeMeHTUIMI,I B MHoroKoMrIoHeIrr-

nbD( pyArx (Dll:rmsqaftcKoro MecropoxAelrruI B rlenoM corJlacyerc, c ycrarroB-

JTeHTTBIMH 3TanaMtr Ml{HePanoo6paroaannr. Ilaenofi [poAyICTr{BHofi craptefi py-

AOO6pa3oBarIyIs.) npuuecmefi oCHOBHyIo Maccy 6;raropo.4nrD( MeTzIJDIOn (Au,Ag),
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peAKI{x I{ ,Upyrurx IIeHHbD( KoMIIoHeHToB pyA, frBJtsetcs. Cynb$OcOJrbHO-rrOJM-
MeraJIJIlIqecKas. cra4vs, KonqeAzurHo-rroJrlrMeruuur[qecKoro gTarra. Cessfi Mex.{y
KOM[OHerrraMr,r B pyrax LrccJre.uyeMoro MecropoxAeHrry B uenoM xapaKTep]r3y-
Iorcq cJIoxHocrEIo rlo $opMe u paSnlr4qfieM rro recrrore, rrro o6ycnonnego rere-
poreHHocTBlo $opnrupoBarrltfl 3aJIexE KoMrureKcHBD( pyA Or.r.Jrr{3rraficKoro KoJTqe-
,IIUUTHO-[On[MerzrJr]ruqecKoro MecropoxA eld.us. Cne4yer orMerr{Tb, rrro B pe3ynb-
Tare MHorocrAAnfinocru [poUecca pyloo6pa3oBaHilr r.r HnrroxeHfit ol1r4xMr,rHe-
p&JIEHbD( accotluuJ[afi Ha .qpyrfie cBfrgrt MexAy KoM[oHeHTaM[r He BcerAa qerKo
ynaBJrllBillorcr. B IIOJIoM, I,Ic[oJlb3oBarr]re MeroAoB Koppenf,IlrIorrHoro a1aJ1g13a
.4II, Konl,Iqecrnennoft oqeHKI,I3aBl{cl,IMocreft rraexgy xr.{MI,IqecKr.rMI,I gJIeMeHTutMI,I B
oTAeJIbHbD( Tlltrlrx pyA paccMaTpl{BaeMoro MecTopoxAeHrfi rro3BoJureT ycTaHo-
Br,rrE reHeTr{qecK[e cBr3r,r KoM[oHerrroa pyg c o[peAeneHHbMr,r Mr,rHeparrbHbrMr,r
accoqllaqurlMrn. Tax, Ha ocIroBaHI{I{ KoppeJurrlr{oHrroro auulJrrlsa MoxHo Aoflyc-
TI{Tb, qro 3oJloro il cepe6po B KoirqeAarruo-floJrrrMeruumrqecxux pyAax accoqfiu-
pyror c rpyruofi xarrxoQu-rrlubD( gJIeMeIrroB r{ Tecuo cBs3rurbr c cypru-ruoft n
MBrrrrbfiKoBofi cynr([oconsnofi Mr,rHepalr{3 arruefl (Honpyaon, 2006).

O6rq're qeprrr xr4MI{3Ma pa3JIrIHEx rr,rrroB crrJrorrruhD( pya Onrnl3qzlf; Ha-
ulr,4ro orpuDK€llorcs,fipu coflocraBJreur,rz pacqerHrx xos(pQuurreHToB Hru(orrJregr{rr
gJIeMeHToB (K). Sror xosQQuquerrr rBJurerc.fl sacrHhrM or,qeJreHr,r, oueHKr,r cpea-
Hero coAepxaurE sneMeHTa B r.rHTepecyrofileM Hac rHne pyA Ha reHeparrbHoe
cpe.Elee, BBrtlrrcJlemroe AJrff Bcex rr{rroB crrJrorIIHED( KoJrrreAilrHBx pyA QOmxo-
3acapora r{ Ap., 1973)- I4s Aanurm ra6t.2 cJreAyer, rrro cpe,ryr uraBHbD( MtrHeparrb-
HbD( TlItroB MaCCIIBITSD( pyA KOTSeAaHTIO-[OJr[rMeraJrJII{qecKI{e xapaKTepa3yrorc,
nan6olee srrcoxofi cre[eHrlo Hurr(ofirreHrifl 6oarrur,rncrna gJreMeHTor. C"pro*or-
TIeAaHHBIe rI MeTIOIMppOTI{HoBhIe pyI[I OTJILTIIaIOTC, OT KOJIIIe.qaIIHO-IOJI]IMe-
TuurJIIlqecKrD( csoefi c[eqr{arur3aWtefiHa Me.E, ceJrer, TeJLrOap, ro6aimr Ir E}rKeJrb.

Taflturya 2
cpe4nue xoe0QnqueHTbr Ha*oruIeHr{,r gneMerrroB B pasrurrHErx rr.rnrx

CruIOIIIHED( @llrtHgr{a,

Ilpoqo.nx.ra6t.2

TlrynrpyA Cu Zn Pb Cd In TI Ga Ge Se Te
Ko;r1eAaHHo-
nonrnaerautrl.recKrtfi I l,l I , I l,l 1,1 l,l l,l I I 0,9 I
Cepuoxomegau-
rufi 1,2 0,2 0,2 0,2 0,4 0,4 0,6 0,6 1,6 1,2

Me.uHo-
rrnpporunonufi 1,3 0,3 0,1 0,5 0,8 0,2 0,6 0,7 3,2 l13

Tnrrl py.u Bi Au AA Co Ni He Sb As Mn Sn Mo
Komeramro-
nortn.emrulllsecKlrfi I l,l l,l 0,9 I l,l 1,1 l,l I I l,l I I
Cepuoxomeqan-
rrrfi 0,9 0,4 0,5 1,3 1,3 0,4 0,5 0,4 0,8 0,6 0,7
Meftto-
mrppourroouf, 0,8 0,4 0,3 1,0 1,2 0,6 0,2 0,3 0,3
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Muxepa.noro-reoxrlMrrrrecKaf 3orraJrbHocrb

I4ccre.(osauueM rrpocrpaHcrBerrHoro pacnpeAeJreHr,r.fl B pyAHhD( 3zlJrexux

BhrfBJreHEr pa3nmlrBle rl,Ifibr M]rnepaJloro-reox[rM]rsecxoft 3oHturruocrr,I. Ha
IOxnou cKJroHe Eonuuoro Kasrasa no Mepe flepexoAa c ceBepo-3afia4a Ha Ioro-
BOCTOK OTMeqarOTCfl perlIOHEIJrbHiUI 3OHaJIEHOCTb, Bbrpa)KeHHEUI B CMeHe Me.U{O-

lr{ppoT}rHoBbD( pyA KoJTqeAaHHO-[Onr{MeTaJflI}IqecKI{MU, tr COOTBeTCTBeHHO

yrueHbuerlLre B 3ToM xe Ha[paBneH]rI,I KotrIIeHTpaqE\r MeArI H yBeJr]rqeHl{e KoJrI{-
trecrBa cBr{Hua. HsMeHeHlle MilrrepzlJrBgoro cocraBa py.{ orpaxaercs raxxe B xa-
paKrepe pacflpeAeneHr{fi Korrqerrpaqraft [plrMecHbD( KoMEoHeHTos. OAuospe-
MeHHO B KaXAOM KOHKpeTHOM MeCTOpOX.(eHr{r,r BbItrBJreHbr MLIHepaJIOTO-reOXE-

Mr,rqecKue 3oHaJrbHocTr{ IIo [pocTr{paHr{ro, ua.uerrr{rc r[ MorErocTr,r pyAHbD( 3iure-

xeft. O6qefi sarouorvrepuocrbro AJrfl KoJrqeAarrrrlD( MecropoxAexrafi peruoHa B

ueJroM sBrrercfl yr\[eHbrneu]re KorrueHrpaqfifi q]IHKq cBr{HrIa, cepe6pa, Br,rcMyrq
KaAIUT{f,, raJurvrs., repMaHr,rr, cypbM6r, pTyTt{, qacTo 3oJIoT4 r{Hor.4a Mb[trbsKa I4

Turrrrtr^ c BepxHr,D( K Hr{xH}rM ropLI3oHTalM, Me,ru{, ro6anrr4 a raxxe ceJIeHa I{

Mapruurla - nao6opor. 3onamnocrE no BoccraHr,rrc 3aJrex[ ua6ruo4aerc, TaKxe
B pacfipeAeJreHr{u gJreMelrroB-npuuecefi B nl{p}rre, rmpporrrHe, xaJrbKotrflpvffe E

c([anepute. flo upocrupaHr{ro 3aJlex[ O]rrus.ra.ficKoro MecropoxAeHr,rrr c 3arraA-

noro @nanra Ha socro.rnrfr B fl]rprrre coAepxaH]re cepe6pa, TanJrr,r.f, u repMaxra,
yMeHbmaercfl,, a kruguzs., 3oJrora, ceJreHa H Teffrypa yBeJrfiqr,rBaerc.r. Ka,urarft u
Br{cMyr 6onrme KourleHTpr{pyrorc, B rleHTpzubHofi qacrlr 3aJrex[. B erou xe
HalpaBneHr,ua n cipanepr,rre na6rnoAarorct [oBbrrtreuLre KoHIIeHTpaIIT{ rturye,
tIoHIrxeHIre - TalrJItig' 3oJlora n cepe6pa.

Bumreno, qro Mtu(cmvryr{Br cpe.ureB3BerueuubD( co4epxannfi cBnr{qa fl
rIr{HKa Bo MHoroM cxo,urbr rr 3iur}IMaror rlotrm Bcro 3arlapryro qacrb sarexcll Olr-
Imsqafr, Harunrrr or rlerilpaJrbuoro upot[unr. flonrunenuble KoHIIeHTpaq]ru Me.u,I

o6pa:yor noKaJrbnbre yqacrKu Ha Bocrortrrorra Qrarre, a raxxe r ueurparrnofi
qacru gilnexl{. O6ractu nau6onsmero o6oraueu}r, qr{HKoM r{ MeAbro, a raKxe
cB[rHrIoM tr MeAbro orrrerrflBo paso6qeurt: MaKcrNryMbI KoHIIeHTpaurur oArroro
gJreMeHTa COB[a,4UrrOT C MrrHr{rlryrvrzMr{ Apyroro. 3ouamHocTL B pac[peAeJIeH]rI,I

co.qepxruufr,ptla sJleMeHToB-npmrecefi (Au, Ag, Cd, T1, Ge, Se, Co) no Motqro-
crr.r py,urofi sanexfi orqerJrflBo flporBn ercs B rraBHbD( cynrQu,ryrur MI,rHepa-

Jr€x, B oco6ernocrll [[pl,Ire I{ xtulrKorll{pnre (Horpysor, A-raeB, 1985). Tax, or
Jrexaqero 6ora galexu K Blrcf,EreMy yBenr{ruBaercs coAepxaul,Ie 3oJlora" cepe6-
pa, Ka.4\{r.lf,, vt:flwr,., TaJlru:a) repMztlrrrts rr BI-rcMyTa B [IrpuTe u cQarrepure. B uo-
cJreAHr.Tx B rexaqeM 6ory 6onrme xo6a-nrra, ceJIeHa LI TeJurypa. CxoAna-f, Kaprlr-
Ha ycTaHaBluBaeTcs [I B xiulbKorl]rprrre,3a ucK[roqeHlreM ceneHa.

.ftx romruecrBerruoro BblpCIKeHrls 3orraJrrHocrrr BbrrIr{cJIeH rloKa3areJrr

reoxr(Mr{rrecroft gonanrHocrr{ Ha ocHoBe coorHomeHrft xoxqenrpal[tu gJIeMeH-

ron Qponranrurx (Zn, Pb, Ag) I{ TbIIIoBbD( (Cu, Co, Mn) vacteft sanexrr. flpn-
IIIIMAfl M}IHIIMII.ITEHOE 3HAIIEEI{E STOTO IOKA3ATEIS 3A EAIIHI{IIY, MLI IIOJT)trMJM

clleAylonpre 3HaqeHI{JI rosQQzqueHTa 3oHaJIbHocrIt .{rfl KofiqeAarruo-floJlr{MeraJl-

II,IIIECKI,IX PYA N OTAEJIbHbD( TEIICOMETPI{qECKID( YPOBIUIX, HAqT4H.Afi. OT BEPXHETO

roprtoara (a6cornotnble orMerKI,I 1300-1200 u) Ao HI{xHero (400-300 rr,r) uo
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lO0-uerporbrM roprr3oxrau ruy6r,ruHocrr.r pyAHofi 3aJrexu or,rlrxg.rar: 6,2; s,4;
5,3; 3;2,6; l: 2,2; 5,5; 9,4; 48,4.3aronoueproe H3MeHeHr{e KourleHTpaqrr{ ene-
MeHToB rro TIaAeHI,IP Pyrorofi 3zIJIex[ nara6onee ,pKo rrpof,Brcercff rrpu cpaBHe-
HHII rroKul3arelrs.3oHzIJrbHocrH, Bogpacraroqero or IlenTpaJrbnofi .ractu 3aJIexI4 B
HarrpaBJreHrirr,r K BepxHuu u my6oKrrM ropr{3oHTrM.

B KonqeAaHHo-IroJII{MeruuH[qecKHx MecropoxAeH[.D( py/Inue 3anex]r
rlacro xapiucrepll3ylorcs crcputoft Mr{rrepaJroro-reoxr{Mr,rqecxoft 3oHnrrbuocrbro,
B6lptl)Kaloryefics s upocrpaHcrBenxoM [r3MeHeHHrr KoHUeHTpaq[r{ gJreMeHToB-
npr'rueceft, B gacruocrrn xo6anrta r{ BeJrr,rqr{H CoA.{i ornorrreHr{r, B pyAococraB-
iullolllrx MlrHepana( (Epeuun, 1977).3ru noxasaTeJrr,r [o3BoJUrro'T orlegr,rrb yc-
JIoBlrf; o6pasonarutt py[. flalurax 3aKoHoMepnocrB orrrerJrr,rBo na6mo4aercr n
r{3MeHeHlir}r coAepxaHr,rfi ro6anrra B flrrpr{Te, .f,BJurrouleMc, rrraBHbrtr4 pyAoco-
craBJrrrouILIM MlrHepaIIoM @En[ssaficKoro Mecropox,qemyrl, or Br{c.f,qero K Jre-
xarleMy 6oxy sale>rcu. BrrssreHHarl 3oHarrbHocrl IIo MorqHocrr{ orgocr,rrc, K rro-
BTopf,rorqeMycs rfiIly, roroprui, corJracHo H.z. Eperrauay (1977), xnnrercr o4-
HHM Ir3 rqpr{Tepr{eB rrrrporepMrurBHo-MeracoMarr{qecKoro sopuupoaaHHfl pyA.

Yctanonnerura, Ml,IHepaJloro-reoxuM[rrecKarr 3onaJrErrocrb B 3a;Iex14 O11.1als-
qar, BElptDKaloqarlctr B 3a(oHoMepHoM rrpocTparrcTBeHHoM pa3MerqeElrrI oTIeJrbHbD(
Tr{rroB pyA rr coorBercrBeuHo rmMeneHrlr.r ]?oBHefi xoruerrparpui Lt plpia ApyruD(
reoxl'IMI{tIecKID( rloKa3arenefi pyAococTaBJUIIoryD( r,r flpr{Mecubx KoMloHerrToB, Bo
MHoroM orpiDrzlerc, Taxxe B crpoeul&I reoxr{Mrrrecrofi souarnuocfl{ KoM[oHe[rroB
B pyAoBMerqarcryD( rom[ux (na4pyarofi r uo.4py/Inoft), c npeo6nagarcqefi pornro
p{.ua opeonoo6paayroryor eJreMerrroB-npraneceft (Hoapysor,2002). Cnegoraremno,
B pacrlpeAeneHr{u gJreMerrroB Kar( B pymoft 3rrflexrl, Tzuc II B oKonopy4{oM rlpo-
cryaucrBe orqerJlrrBo flposBfiffrgrcfl o6Iru.re 3aKoroMepHocrrr, sBJr.f,ror4{ec, orpoKe-
rueu o6qefi reoxuMr{qecroft gonamnosru.

Beprrxa-rmHarI reoxr{Ml{qecKaf, 3oraJrbHocrb na KatexcKoM MecropoxAe-
HIILr rrs] reHa B ropl{3orrrtx mroJreu }lbl - a6cornofira-f, orMerKa 900 rrl, Ne15 -
856,3 na E Ne8 - 807,5 rr,r. Ha6moaaetcfr. rrexoropoe rraKorrJreHlre ur{Hra r{ cBr.rHrla
Ha BepxHr{x roprr3oHTzx, a MeAr{ - Ha HI{xHeu. YcranoBJIeHo 3aKogoMepgoe
yuenEmenfie or BepxHero K IILIxHeMy ropr,r3oHTy 3rrJrex[ Kourlerrrparlufi raguux,
cepe6pa I,I BeJII{ttrrIr cepe6po-soJlororo orHomeHr,rr. O6parnoe BburBJrrercfl Ntfl
3OnOTa, cypbMBI, a raKxe ro6amra ll repMaun . MaxcruuarmHa, KgH1lerrrpaqu,
Talurr4fr rr MBrrrrEf;r(a [pfiyporreHa K cperuIeMy roplBorrry, a ceJreHa ]r reJlrrypa _ K
HI'IxIreMy. Ha repxneM I{ H[rxHeM ropr{3oHTax 3aJrexu co,uepxan}Ie Br,rcrvryra
cpaBHr{TeJrbHO rroBBtrtreHo.

114 (aru(arcKoM MeAHo-rIr{HKoBo-rrEpporr{HoBoM MecropoxAeHr,rfi orMe-
qaglca rIeKoHTpacTHtl, MrlllepaJloro-reoxnMr,IqecKuur 3OrIanEHOCTb rro [pocTl{pa-
HI{IO [I flaAelralo py4rhD( tea. BrrsBrelra raKxe Kaprurra flpocrpaucrBegrroro
pacnpeAeneHrlr SJreMelrroB-[plrMecefi n pylococraB,ufiorryrx KoM[oHeHToB B 3a-
nexu [rcrxmr-CararopcKoro MecropoxAeurrfl. B nrmepnare runcoMerpfiqecK6x
yponnefi 1800-1200 M orMeqeHa oqpeAeneHuzur 3ar(orroMepHocrb B rBMeHeHr,rE
KoHrIeHTpzuHrT sreN{eHtoB rlo rl4Aeur,rro 3aJrexn. 3xaqeuue roer}QuqzeuTa 30-
HaJIBHOCTI4 SaKOHOMepHO yBerrrrrMBaerc, or cpe.4Hero K BepxHr,IM H TIITXHI{M ro-
prr3oHTzu. Ha neptzrairsrofi [poAoJnnofi npoerquu sure)KLt pacflpeAeJrenr{e
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cpeArreBBertreHrrED( coAepxrHr{fi eneuenroB-flpr{Mecefi (Ag, Bi, Cd, Se, Co)
I{Meer BecbMa HepasrroMepxrni xaparrep.

flprwnu Bo3H[IKIroBeHr{fl 3oHaJrbnocrr{ B KoJrreAaHHbx MecropoxAeHr{rD(
pEI3JII{.IHbI. K ocnonur,na rrprlrl]IHttM o6pasoramrr 3oHzrJrBHocrrr B HrD( orrrocflTcff co-
qerzuil,rs ffipyrcrypHbD( rr JuTonoruqecKr{x (parropon, npeprmr.rcrrni xaparcep rro-
cTyfineHl,Ifi pyAOHOCITbD( pUICTBOpOB il pLsrrwme B IIo.mruKHOCT[r KOMIIOHeIITOB, a
TZlroKe riBMeHeHrre Qrsruco-xraroruecKr{x flapaMerpoB pyAoo6pa3yroryfi cr,rcreM B
prrMKax orAeJrbHED( ffawtrt Mr{HepaJrr.{3a4ra (tlrraena }I ,(p., 1973:' Ilarryxon, 1975).

06 ucrosurrKax pyArroro BeqecrBa

Mnoro'mcneHHhle HccJle,qoBareJ[r cq]rraror, qro B KolrIeAaHHbD( Mecropo-
xAeHI.IrD( IOxcroro cKJroHa Eolruoro Kasxa3a MeraJrJrhr H cepa r,rMeror [per.[My-
IqecrBeHHo IoBeIII{,rrbHoe rpoucxoxAeHl,Ie. A.f.TsarrqpeffrA3e (l 987) BbrcKasLr-
Baer MHOHI,Ie o flpeo6naAauuu IOBOHI,IJIEHrD( r{ accr.rMrrJurrluouubx r,IcrorrHl,rKoB
BerUecrBa rroqrr Bo Bcex rr,rrrax KoJrrre,qaurrhD( MecropoxAenuft..

B npoqecce [poBeAeHHhD( HaMr.I ltccJreAosaHrlfi 6rua cAenaga rroflbrrKa
BBUIcHeITffi Bolpoca o6 racto.rru{Ke pyArroro BerrlecrBa, [c[oJrB3y, AaHHBre o 30-
noroHocHocrt4 t4 cepe6ponocHocrlr plA. PacnpeAeneHlre cpeAxux colepxauufi
6naropo4nbD( MerurJrJroB, paccrMTaHHBx Ha ycJroBrrtfi 100%-xrdi cyrlr0u4 u
IropMr,rpoBzurrrbx rro yrnlrcroMy xoHApr{Ty c 1, comacHo cytrlecrayrolqefi Mero-
aure (Haraperr, 1984), [o3BoJIIr.iIo ycrarroBr{Tb HeKoropbre 3ru(oHoMepHocrr,r.
Tax, n cynrQnqrrx pyAax Ofinr.rsqaficKoro, Karexcroro x KarHarcKoro KoJrqe-
AaHH0-IOJTI,IMeTIUIJII{qOCKIID( MecTopoxfienrff a6coirroTuhre co.qepxilrrur 3gnoTa
Ha oAr,rH fiopf,,uoK, a cepe6pa r.r BeJr]rrrr.rHu Ag/Au Ha ABa-Tpr{ ilopr.u(a u 6olee
IlpeBT'rnalor coorBercrBylouue 3HaqeHr,rr I{x B Mereop}rrHoM crturAapre. Bum-
JIeHHbIe oco6ennocrr{ ,BJrfiIorc, KocBeHHbrM orprDr(eurreM cBr3}r so.noro-cepe6-
prlloft MlIHepaJII,I3aIIu[ EccJIeAyeMbD( pyA c accr.rMlrJurqrroHuhrM ropournr uc-
TortrrHKoM, rmo aEzIrIorFIHo py.4HoanTaftcruna KoJHe.qaHHo-[oJIIIMeTaIIJIEqecKI{M
Mecropox,qeHlrrM (Jlanyxoa, I4tauon, I 993).

3arliorreHtre
Konse,qaxErre Mecropoxreuu, Ioxaroro cKJroHa Eormmoro Kasras4 upu-

)?OtIeHHhIe K HI{XEe-CPeAHeIOpCKItr\,I IeCqaHO-TIIIHI,ICTbIM OTIOXeHLISM, [E.IIA-
rorc.f, [oJrrmelrHo-rroJrrD(poHHhlMr,r o6pasonaruuml, csoprr,rupoBauHrrMr,r qpu rro-
cneAoBarenbHoM llporeKillrnll rr.rAporepMaJrbrro-ocaAortrrED(, rur,4porepMaJrbHo-
Mera-coMarlrqecK[x ]I rlrAporepMaJrbHo-MeralaopQoreHHED( rrpoqeccoB pyaoo6-
pa3oBarrE .

Cpauutemnrut zuruum3 reoxr{Mrrrecr<mr oco6erurocrefi pyA rr,r,4porepMirJr6-
rlo-MeracoMarl{rlecKlD( MecropoxAemrfi nosnonf,er ycr,uroBr{rb rreKoropbre cle-
uuQruecr<r.re oco6ennocrlr pacflpeAenenl,Irr 3JreMeHToB-upurrrecefi. Irl4lrcreprvranr-
Ho-ocaAollubre pyEI KoJrlleAauuo-[oJtr{r\,reraJrJrrrrecKlD( MecropoxAernui no o6-
IqeMy lrrr3KoMy ypoBHIo coaepxaruul tr AoBoJrEHo orpaHr{qerrHoMy ua6opy ele-
MeHToB-trpmrleceft o6rrqro oqeHb rlerKo orJrr{qarorc, or 6rul3roD( EM rro MrrHe-
paIIBHOMy cocTaBy Il.I4pOTepMuIJIbHo-MeTacOMaT?MecKLD( o6pasonanrui. B qenou,
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coAepxaulre pffia gJreMerToB-nprueceft rr BeJrlrqr.rubr ID( r{H,U{KaropHED( orgorue-
xuft (Se/Te, Ag/Au rd Ap.) sBJulrorc.fl BaKrrrrMr,r reoxlrM[rrecKlrMr,r [oKa3areJurMr.r
ycnorurl o6pasorannx cynr(prgnrx MlrHepaJroB. YcranosneuHbre Hittr,rlr napaMer-
prr pac[peAeJreul{rl peAxr{x u 6raropo.4ubD( MeraJrJroB B pa3JrruHBD( TeKcr)pgo-
Ml,rHepaJlonrqecKl{x rlmal( pyl u rJraBHhD( cynsQEgHED( Mr,rHepaJlix KoJrqeAaHHhrx
MecropoxAennfi peruom4 sBtflacB AoIroJrHlrreJIEHLMr{ [oKa3areJurMrr Na rtbwc-
HerII4.f, (pusuxo-xlur,ruqecKl,Ix ycronnfi Mr.rHepaJroo6pasoaaxu.e, orrrocfircfi K Tr{rro-
uopQnrna upl,BuarftM I,IccJIeryeMBD( crparr{Qoprr,rurx KoJrre,(auHo-fioJrr{MefturJrr{-
qecKrD( MecropoxAemlfi rr4porepMalrbHo-MeracoMarr.rqecKoro rL4rra.

B saKrtroqeHl,Ie cJle.ryer ortMerlrrb, rrro 3{tl'lemlo BEIcoKfie Koruerrrpaum rro-
AttBlffIoqero 6orHmtcrBa oJleMelrroB-[p]IMecefi s OnruBcae rro cpaBHerrmo c Apy-
|HMI,I MeCTOpOXA9HIdJIMI peMOHa CB.ff3ErBarOTCr qpexAe Bcero co cJror.rcro-rroJrocqa-
TbIMII H MaCCTIBHLIMI,T KOJTtIeAaHHO-[OrI,rMeTaJIJtrrqeCKUMH Tr{rr0Mr{ pyA, rarrerou[trvtrr
rocfioAcrBylotrIFo poJ6 B COCftlBe 3{Urexrr, B KOTOpbD( AOBOJTBHO rrtrIpOKO pa3BraTEr

rryoryICrBI cyrfbooconsuo-floJll{MeraJr]rfiq@Kofi mluepanrnofi accormarUu,r. Konqe-
Aarflro-[oJII{MeraJUDrqecKI,Ie pyrr c noBbrmeHrrofi pomro cyrnQoconeft cBr,rHrla H Me-
,ryr o6srqro ,BJIf,Iorc, sau6onee 6raronpurnrnm Nrs, paswrrrte conyrcrsyroqefi
pe4(oMerzlJlbttoft murepumsarlnzr. flprypo.rerurocrb Marccr,rMaJrLHBD( rorqerrparUul
pe.qoD( u 6naropo.4ror MerarrrroB, a rarore co, sn, As, sb, Hg n ap. x Har,r6oree sax-
HbIM B rrpoMbIIruIeHHoM olr{OmeHr{r{ KoJFIeAaTIHO-[O[rrMeTaJrJrr{rrecKrrM pylaM 3HarrI,I-
TCJIBHO IIOBbTTTTZIeT KOMTIJICKCHYIO qCHHOCIb IIOCNC4IID(
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TEoJIOTO-IEHETr,IqECKA.fl MOAEJTb AAMEJTyACKOTO
3OJIOTO-IIOJIIMETAJIJII,TTIE CKOIO ME CTOPOXAEH}I'

ll.Il.Parnran, M.C.KBrrHRKaA3e, PJ. KoQnran, [I.O.Cnp6rrJraA3e
Raexazcxuil uHcmutnym LtuHepanbHoeo cdpbn,

0 I 62, T6mucu, yn.Ilanuauteunu, 85

Paruan EJI, trCsunf,IcaA3e lt{.C., KoQuan PJ., Cup6ruraase ILO. Ieqnoro.reHerrqeg.
Icag MoAerrb flauGtrylcxom 3{NrorerrorflMeraJur[rtoctoro MecropoxqeH[q. B crarf,e paccMarpuBa-
ercs rBororo-reHerl,FrecKa, Mollerb,(auGrylcxoro 3oJroro-[o[,rMeraruMqecKoro rrlecropoxaelur. flo
.uarrHhlM aBTOpoB, B npeAeJla;( Meclopox.(eHu, BbI[e[rIoTc, IIBa )poBH' MgTzlcoMaTI{IOB: rUOrrur7, Clo-
xernufi nporu4flmaltru aKrr{HoJrrrr€Ir}IAoronofi n erurAm x-noprroaofi Qaufi, n aepxruul - xJroprrr-
rcap6onamofi. floxasat+r araru,3oHtulbHocrb H cBBb opyreHeHr{, c onpereneHHbrMx MeracoMarrmM[.
BucxagaHo ruHerue o nepcrreKfl{Brrocrr{ groro MecropoxreHr{r xa my6mry.

Ratman I.P., Kvinikadze M.S., Kofman R.G., Sirbiladze I.O. Geological-genetic
model of Dambludian gold-polymetallic deposit. According to the authors daia the two follow-
ing levels metasomatites are distinguishedwithin the deposit Lower composed by propilites of
actinolite-epidotic and epidote-chloritic facies, and upper one-chlorite-carbonaceous. The stages,
Tsning and connection of mineralization with specific metasomatites are given in the paper. An
opinion at deposit outlooks to the depth is stated.

Ratman 1.f., fvinikadze M.S., Kofman RQ., Sirbiladze i.O. Dambtud qral-poti-
metal yata$mn geoloiigenedk modeli. Meqalede Damblud qzrl-polimetal yatafrmn geoloji-
genetik modeli narerdan kegirilir. Miialliflarin malumatma asason, yataq sahasinda metasomatitler
6zlarini iki saviy5rede g6sorir: a;a[r-propilit aktinolit-epidot va epidot xlorit, Sruxan ise xlorit-
karbonat fasiyalanndan ibaratdir. ZonalL[rn merhelelari ve filizlegmenin mfrayyon metasomatitlar-
Ie elaqesi verilir. Bu yaaSn derinlik perspektivliliyi haqda mtlahiza ytr[diiltir.

Aau6rryacroe 3oJroro-rroJrrrMerulJrJrl{rrecKoe Mecropox.{eHr{e pa3Merqerro B

tqpafoiefi ceBepo-3zlrr4AHofi qacrfi Colrxuto-Iapa6arcrofi 3oubr. flocle.qrxr,
BKIIOqAff PA3HOBO3PASTHbIE BYNKAHOTCIIHbIE MECTOPOXIEHITf; UBETHbD( METAJIJIOB,

lprryporreHa K roxHofi flepuoeprur 3arasra3cxoro cpeAr,rHrroro Macc[rBa. ceeepo-
3arla,uHarl fleptribepr Conaxuro-fapa6arcrofi MeriurJroreur,rrecKofi 3oHhr xaparce-
plr3yerc, yMeHbltreHuofi rraoqnocTblo geuuofi Kopbl (44-45 ru) uo cpaBHeHrrro c
ee BocTotrrrBrM cerMeHroM 3a cqeT peAyKrIHr rpzHr,rTrroro cJro, (0-13 ma) (Hu-
KorBcxmi, Cupouunr4 Mr{na.fi , 197 0).

B panxeanrnraficroe BpeMn pa3rpo6neuua-s roxHa.fl oKpar{Ha 3axasxascroro
cpe4,rurroro MacclrBa pa3BrdBairacb rro rr{[y ocrpoBHo[ Aynr. flpe.uuo.naraercs,
qro troA IIocJIeArIefi oyHrquoHrrpoBarla [aJreo3oHa Benro(fa-3aBaprrrlKoro. Ap-
ryluerilaqfieft cJrfxar reo$IrcrqecKrre Aanlrbre o 6oJrbmo[ MoqHocr,r xoprr Ce-
nano-Axepr{HcKofi mosHofi 30116l, "ynsrpa6asrrroBbtri MeJIaHx", BynKarrH3M na-
JreoocrpoBrofi.qym c sJreMeHTztMtr Jrarep{rrrbrror 3oEarsHocrrr [poAyKToB e60y-
3r{BHOTO H I,[HTpy3IlBHOrO Maf,MaTrBMa.

Ot[uonuru Cenepnoft Anatorr,ru u Manroro Ka^uxa3a MapKupyror noJroxe-
sxe flanreorerfica. K cenepy or o$uonu'roB B Me3o3oe pa3MequrJracr flonrrftcxo-
3axarragcxaJr ocrpoBuac, [yra, K rory oT rrrRa - crpyrcrypbr rr{[a M[rKpoKonrr,r-
Helrr-ocrpoBHaf, Ayra. Kofftnsu.r KoHTI{HerrraJrbHbD( 6roxos fipor,r3orrrJra B KoHrIe
Me3030, - Haqare Kaftgo3or.
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B paunefi rcpe Har(anJllrBaJrr,rcB TeppzreHxbre r{ orqacrl{ BynxilroreHHbre
ocaAKlr, a cpe4uefi H uosAHefi - ByJrKaHIarbr 6asar6r-auAe[T-puonIrroaoft rr 6a-

3rrrrbr-arrAesNrosofi ([opr,raunfi. Ha py6exe nos.urefi rcpbr r{ paHHeI'o MeJIa rrpo-
r,r3omJro cx-rra,uxoo6pa3oBuruue r,r BHe.IU)eHHe rpaHuTou,urrbD( KoMruleKcos. B Heo-

KoMe 3aBepr[r{Jrocb (foprtruporaHue 3penofi ocrponnofi rqu. B uogAneu Meny u
gorleHe B rrpurpanrrtrrbD( nporn6a,x r.r B.uoJrb rroflepeqHbD( crpyrffyp HaKarrJMBa-

Jrr,rcs rrpoAyrTrr 6asamr-auAe3uToBoro BynKiuru3Ma rr Qnumor,rgrr) a Ha 3arraAe

eonu ([opu]rpoBirJrrrcb aHAe3rrroBLIe I4 pI{oAaur{ToBBIe KoM[JreKcBr.

9epea 3arra,uryro qircTE Corro<u'ro-fapa6arcxofi 3oHbr rrporrrrrBaetcfr.6rmgue-
pu4rorrrrJrbHa, crpyrcrypa, BbrreJIeHHa-s rroA Ha3BaHueM Tpancxasra3croro rro.E -

rur (Mu-rranonocnl, Kopononcrcd, 1973) r,r BKJtroqarortra.r Xparrrcroe, JIoKcKoe,

Araneplcxoe [ororfirrrs.
Jloxcxoe no.urrrrr.re, pacnonoxeHHoe rcyrmcoo6pa3Ho orHocuTeJrEno A-uaeep.u-

cKoro, or.ueneHo or rrocne,urero JlamapcKlrM rlporuI6ou, nsmomteHHblM flalleoreHo-
BbIMI,I OTNOXEHI{'IM}I.

B nepuSeprrecKux qacrflx MacclrBa rrpofn.lreHbr MarMarr,FrecKr,re KoMrureK-

cu (rynxanoreHHbre r,r [Iryroul{uecxue) rcpcxo-Hr.DrHeMeJroBoro, BepxHeMeJroBo-
ro Ir [aJreoreHoBoro Bo3pacroB (cooraercrnerrHo pa3B]rrbr HeoKoucrre (?)),
BepxHeMenoBbre I,r nafleoreHoBbre MeAHo-tIoJITIMeTaJIJI]IqecK]re, [oJrI{MeTuIJrJMrIe-

cKHe r{ 6apzronrre Mecropox,4euus. kr rrporBJreHr,r.f,. CrpymypubrM KorrrpoJreM

AJu Mecropox4enrfi cJryxar 6rusrraepu,uproururbua-f; n cy6uzporurur clrcreMhr
napymenrfi, orpaulrquBarorqux Jloxcrurfi 6lox, a rarcr(e cocraBHbre gJreMeHTbr

roreperrnoft ir,rexcperraonamuofi crpylrryprr rrry6ororo 3zrJroxeHr.rrr.

C naqalord cy6.qylapoHHoro gr{Irra cBf,3aHbr Me4ro-rroJrr,rMeraJrJll{tlecKr{e rI

6apur-norunteraJrJrr4rrecKlle ByJmauoreuHbre MecropoxAeufrrs.2 pa3MerqeHHhle n cy6-
MaplrHIIbD( an,qermou,ryIrD( ByJmaHrITtx, a c KoIIIIoM 3rroro sTarra - Me,uro-rrop0r-
poBbre, cBrBaHIIlIe c ToHzIJMT-rparroEropr{ToM. C ronrprsuoHHElM grzluoM cBr3aua

cMeHa arrAer{Tor{ruroro ByJrKarrr{3ua u Qop npoBauue rrpmroBepxHocrnED( Mecro-
poNaermfi Me.u{, 6apw4 rroJr}rMerurJrlroB }r 3oJrora- MecropoN,ueHr{ff iroKuriu3oBurrrbr

B 4pr{rroBepxHocf,rrBD( 3oHulx [aJreocl{cTeM, qpeIcTaBJIeHIIED( B BeplrlKaJlbrroM pa3-

pee rpimoIgopril-nop(puparwa, cy6nyrmarm.recKlrrvru reJrztMrr prroAauI,IToB.

flpouruuneHrrbre cKorrJreurrfl pyA fipfiyporreHbr K ftIneoByJII(aHHrIecKIaM

cTpyrcrypal,r, fAe r{MeIoTcrI BbrnepxiurHbre roprr3orrrbr rrupoKJracToB IIoA sKcTpy-
3[BHbrMlr rcyrroJraMH r{ pa3B}rTBr MarMo-py.qoBbrBoAf,rq}re HapyrueHus ceBepo-

BOCTOTtrIOTO IPOCTI,IPAHI,If, .

Me4nouop(lnporoe opyAeHerrue rpo.f,BJleHo Ha ceBepnofi uepu$epura 6no-
Ka cpeAlr pauHeropcKrD( ornoxeuNfi Ir B IIeHTpaJIBIrofi qacru - B MeraMopQutax

4Orerr,r6pu.r. MaruarrqecKHe cEsfeMbr npeAcTaBneHbl IIIToKaMI{ 14 Aafixaux
KBapTIeBBD( .ryroprlroBbD( uop([uprrroB r( rpilrolgoprrroB, flBJrflIoturxc, KoMarMa-

TaMr{ aHAe3[rroEAoB. Ha puc.1 rrprrBeAen Maxer rerroro-Saqlranrnoft MoAeJM

.{arr,r6nyacxoro pyAuoro y3Jra.

Parpes trpoBeAeH B Mepu,quoHrrJrbnoM HrrrrpaBneHulr qepe3 cpeAHIoIo qacrb

ceBepuoro o6palanenr.u Jloxcxoro MaccfiBa. B qeHTpaJrbnoft qacrz paspesa o6-

EaJKeH Kpucrarrrrlecxrrft cy6crpar, trpeAcraBJrennrfr r*letarrlopi[u3oBarrHbrMu

UAIEOSOICKIIMII OTNOXEHUJIMTI }I UPOPI'TRIIIOIqUM ETO TEPIIHIICKtrM TPAHIITHbIM
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KoMrJIeKcou- flepu0epilqecKue qacrl,I Jlorcxoro 6rora nepexpbrr6r rpaHcrpec-
CLIBHbIMI4 ocaAorIHbIMu u xap6oHarHo-BynKaHorerHhrMl,I TonIrIaMH uraxuefi u
cpeAHefi ropbr, BepxHero MeJra H naJreoreHa.
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HeuocpegcrBeuro Ha rq)fi craJrnr,rqecKoM cy6crpare nexar 6asalrurre ron -
InoMepaTbl I{ [ecqaH]IKIa reTTzlrrra, [epeKphrTbre cJrroAl,rcTbrMr,r cJraHrIaMI{ H rrec-
qaHHKaMH cI,IHeMIop-tuIJIeua. BymaHoreHrrbre r4 BynKaHoreHHo-ocaAorrHbre or-
JroxeHl,Iff cpegneft rcpu (6afioc-6ar) pa3Brrrbr rrperrMyrqecrBenHo na socro.rHofr
uepraQepuz fio4uxtpts. B cpe4nefi qacrfi ceBepHoro o6pauaennx oHr,r [porBJreHbr
Jrr,rrtrb cy6nyrmarruqecK[rMn TeJrurMrr Aarlr,rroB 6arcxoro Bo3pacra. Ps,( Hccre-
Aonaterefi oruoclrr rrx K MeJroarnvr o6pasoBaur{f,M- Becs eror KoM[JreKc rropoA
[epeKphrr repp]IrenHo-xap6onarHo-BynKaHorerrrrhrM KoMrrJreKcoM [o34Hefo Me-
Ira, a Ha 3alaAe r{ BynKilrr{TaMlr flafleoreua. Cercyrqrafi KoM[JIeKc, I,rcxoAf, I,rs rrer-
porpa$rvecKlrx H rrerpoxr{Mrrecxux oco6euuocrefi, rro AElHrrBrM C.A.Keremq
(Kerenur, Paruau, Tna-mpenzgse, 1987), orHeceH K ToHalrlrr-rpaHoAlroprrr-
[naruorpaHrarnofi $op*raqru.r. Bospam KoMrurexca rpaKryerc, oAH]rMr{ r.rccJreAo-
BareJUrMH KaK flo3.EreropcKo-rreoroiucrufi, a Apyrr4M[r - KaK [o3AHeMeJronofi. B
[onb3y llepBoro [peAcTaBneH[r, cBr,rAeTeJrbcTByeT cxoAcTBo cocTaBa r.r IleTpoxu-
MlrqecKl{x xapaKTepr{crr,IK c roHalrltroBbrM KoMrrJreKcoM coceAnero A.narep.U-
croro pafioua. flperoronaraercfl, .rro pa3po3Herurre BbD(oAEr rropoA, rrpeAcraB-
JTeHHED( KBaprIeBbrMH Ar,rOplrTSMr4, TOHaJrr{TaMr{, peAKO rpaHOAI,rOpImZMIr, [peA-
crzlBJrf,Ior co6oft "oKHa" Kpyrruoro MaccnBa, pil3Br{Toro na rrry6ranax Ao 0.5-l xrra

oT IIOBepXHOCTT,T.

Tona[utosrfr rounnexc cofipoBoxAaercs crcteuofi uop(pnponBD( rtrToKoB
lr AaeK Ar.ropr{ToBbD( uopQupuroB, KBapueBbD( Eroprrrourx nopSupr,rroB, ToHa-
nat-nopi[upoB rr rpaHoAr,Ioput-nopQupor. Ornr xapiucrepr,r3yrorc, ne6olrrura,rs
pa3MepaMH, B AecrTble AoJIlr KB2TIFaTHED( KHJIOMeTpOB, r,I3BI{Jrr,rCT6IM[ OqepTa-
Hvnoltur, ceKyrlu{Ml,r, a I,IHor.4a }I rraccuBHhlIr,t]r KoHTaICTZrMr.r C tlopo.4ttl,tIl rnaSHOft
r,rrrrpy3rrBHofi r[ asu.

Parion cperurefi qircTr.r ceBepHoro o6parvureruu Jlorcxoro MaccrrBa, rAe paclo-
JroxeHo ,{aru6rry4croe 3oiloro-noJlr.IMeralrlll{tlecKoe Mecropo4AeH}Ie, [peAcrzrBJrler
co6ofi nepraQepnyecryro qulcrr nopQnporofi cusretr,rrr Lr B Beprr{KarrbHoM pa3pee or-
HeceH K HaIpy4{oMy }?oBHrO.

OcHosHr&r sJreMeHToM rrpeArroJraraeuoft uopQuporofi pyauo-rraarMarrl-
qecroft cr{creMbr ffiJrflercfl cy6crpar $aneprrorbD( r,ruTpy3r,rBoB. fnasna.f, r,rHTpy-

3rrBHa, (para upo,4yruruofi ruryronorennoft Qoprr.raqnu - uoprlupoBarr cr{creMa,
6perurenue rena (n44crparaarcq{e nopQuporue urrrpy3r,r[ ro aepruramr),
Tperqr,rHHbre 3oHbr mroKBepKoBoro Tr{rra B r.rHTpy3EBrlo-HaAr{HTpy3r.rBHED( 3oHax H
MeracoMarlrrlr? pacfloJrararcrro{ecfl xon$opuno orHocr,rrenruo uopSrpoBbD( Ten.

flpupo4a [r HcrotrHlrK npoAyKTrrBnoft urryronorexnoft ([opuaquu 3aBlrcffT

or flulJreoreKToHl{rlecrofi nosurluu coorBercrayroqefi ByJrrauo-rrJryrour.recrofi
accouuarlHlr.

Iopcrcre ByrKaHuqecKr{e accoquaqr{H rropoA, ptr}Br{Tbre B Bocrotlnoit qastu

,{au6rryacKoro py/rHoro y3JIa, no cBoI{M [erpox]IMWecKI,IM xapuuoepilcrl,IKtlM

oTHOCf,rCfl K TEBeCTKOBO-rqeJIOrIHbIM aCCOqEarIlrrM TID(OOKeaHCKOTO TI,Iila IIOpO,4,

xapaKTepubrM AJrfl ocrpoBHbD( 4[. Eaaarbrou,qrr - HlI3KoqeJIorIHBIe, MailII{eBbIe,

BLICOKOHarplreBbre, HlBKoDrrrHo3eMECTbre rr HT,I3KOTI{TaHOBBre. K[CraS rpyfltra
lopoA .f,Bfiflercs Hr,BxoulrrHogeuractofi, H]r3Kotqelovttofi, BErcoKo- I{ yMepeH-
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HoHarpl,IeBofi I.I xene3ncrofi. B qenorra .{Jrfl ceBepo-safiA4rofi cacru Col,rxuro-fa-
pa6arcxoft 3oHhI I,IccJreAoBareJrr,r orMeqaror flBHo BbrpzlxeHHyro corrprxeHHocrb
Mex,(y 6asalIbrolluaNrfi fi p]roJrr.rro]rAaMr,r rcpcKrrx accoquuuufi no nHsxoft qe-
JrorrHocru, srrcoxoft HarpoBocru n nn grofi r.lrl{Ho3eMl{crocrlr.

rrro xacaerc, [o3AHelopcKoro-paHHeMenoBoro KoNrrrJreKca, rparrr,rror,rAhr
3AecB pe,3Ko rpeo6n4gator HaA ra66pontauMr,r u npuHaAJrexar narponofi cepkrr4
(rcpoivre rIo3,qHI,Ix.urrlQepenquaron). IlosAHervreroBhre ByJrKaHnrrr o6reAr,rrreubr B
ABe QopMarlttla - an4e3r,rroByro rr pr4o-Aarlr{ToByro. onr,r rsrflorc, HopMajrbgo
qeJrotIHbIMI,I I{ ilIuno3eM}rcrhlMlr, ilo cBor{M xaprucrepr{crr{KaM 6lugxu K parr-
HeoporeHHbIM accoqllaqllsM. Ornouenue Iqeno.reff B KpeMHeK[rcJrB,D( rlJrerrax

fKiBr-rnasr Ha KoHTrdHenranrrurni Tr{rr flpof,BlrcHvs, BynKaHr{3Ma. Tela rpaHoAlro-
pr,rroBbD(, Auopr,rroBhrx H KBaprIeBbD( Ar{op[ToBBrX UOp([rpnroB rro cocrrrBy
6nugrr.r K [epBonarranrrnofi MarMe, B rlpoqecce alrQ$epenryraqril{ xoropofi nos-
Hr{K BeCb C[eKTp IIOpOA rrpoAyKTr{Brr6D( KoMlneKcoB Eonnrccxoro paftoua.

klcxom Il3 rlerpox[MiltlecKrrx xaparcepucr]rK, HeoKoMcKr(ft u aepxneMeJro-
nofi npo,4yxrllBrrrle KoMlJIeKcbr sBJuilorc.f, [por.r3BoArrbrMu ocrarottrrbD( orraroB,
o6pasyourrxc . vI3 pac[JIaB4 reuepr{pyrouerocr B 3oHe Benro(pa-3asapr.rrlxoro
s6rllsx KoHTI{EeHTalrnoft orpar{Hbl, 3a crler qacrlrluoro [naBJIeHH, tloA.Bgrae-
uofi nnlrrrr.

Pasrlr'fl,Ie [erpox]rMuElecrlrx xaparTepllcrnK rreoKoMcKl{x (narpuenar ce-
put) u BepxHeMenoBbD( (xa.nr-uarpoBiur cep[s) unyronrnroB, KaK rr coorBercr-
ByIOquX ByJIKaHO-IJTyTOHI{IIeCKHX accoqllaqrlfi g qeflOrvr, OIIpeAeJrfleTCS pa3jll{.r-
noft pomro B rD( crarroBJleHr,rn 6asanbrosoft u rpaur,rrnofi uaru.

BueAperue uopQrponrx reJI - rlpoAyKroB rc.pusrzrJrrm3argn AorrorurlTerE-
HhD( flopUuft rpanoAlroplrr-TouaJrr.rroBoro pacrrJraBa paccMarpr,rBaercfl KaK or-
AeJrEHarI Sas4 sarepmarcI{afl $opurponaHr.re flopoI ToH,rirr.troBoro KoMrrJreKca.

oopruuponanue 6pex.uneBhD( Bopouox, rpy6oK r,r AaeK, HaAcrpar{Baroq}x
uopQraporbre rrrroKlr, cBr3aHo c sBreHurrr\{ra 4elpruouga4,ru pac[nasos. B1{ecre c
uop0nparr,u4 grlr 6perrurr cnafiuor eAr.firyro eKcrrno3uBrryro crpynrypy, Koropiur B
MO.UeJrf,X pyAoreHe3a paccMarpr{Baerc.f, B KaqecrBe Ba)r(Horo Qaxrop4 orrpeAe-
JUIIoIqero uacrura6rr I{ xapalflep opyAeHeHlif,. flocleAyroque ilocryrrrrem4s.
nopQnponofi uaruu oQopunnorcs BBme rro pa3pey B cepwr fipocrp4rrcrBeHHo
c6rmxennrx Aafixonrm rel. Tperrynurbre 3oubr rtrToKBepKoBoro rlrrra B r,rgTpy-
3I{BHo-H4ryHTpy3I'IBHbx 3oHix o6pasyrorc, 3a cqer ycaArr{ MarMarr,rsecKrrx reJr
qpfi r{x K.pr{crannr3a\wfi r{ IIpH rrpopbrBa(\sruou4nrx rr,racc. ,{-rrr sopullpyro-
IIEXC' B gTr{x 3olrix pyAHo-MeracoMarr,rsecKlfx 3oHturbHbD( KOJTOHOK KOHqeHTpa-
Mr4 cJryxar uoplpnponrre reJra.

Pyara, M[IHepanr{3ttqnl [peAcraBJreua 3aKoHoMepHhrM coqeraHr{eM He-
cKoJrbKriD( TlrrroB pyA: Monfi6.qenzrosoro (cna6o [porBJreHHoro), coupoBoxrarc_
Irleroct KEIJIIT9BETMH MeracoMarurauu (Qenr4mlaroJ[rraMr u Qenrsnra.ug), nra-
plrr-x{IJrbKormprtoBoro, coqpoBoxAaroqerocx Se-rmsnraurI, u. rroilytcynr$r,rggo-
ro c Qenrsrm:avrr I{ rrpom,LlrllTar{ta. Ileprue ABa rr{na cJrararor rtrToKBepKoBrrAHbre
re;ra, ronQopMHble IrrroKy; norurcynr0fi,qHrre pyau Jroxrrrm3oBau"r rru 6rraxrrx ]r
Bepxil( [per[onaraeMofi nopQuponofi crcteuu, a r,rHorIa r,r B Brr.ue rmnefuiro<
3oH HanoxeHbl Ira BHyrpeHHI,Ie sacrfi clrcreMbr. .(arra6nyacKoe MecropoxAegr.re u
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oKpyxruoq[e ero flporBreHlls -,{xaugapgarlcroe, KaurrmlrancKoe r{ .{pyme
Moryr 6rrrr paccuoTpeHhr KaK BLrpoKeHHe HarcTp.MBzrrou[x Apyr.upyra uo Bep-
Tr,rKarr[ or pyAuoro Ao HaApyAHoro yponuefi .racrefi eAnHofi py,rlHo_MarMarr,r_
qecrofi c[creMLr.

Tranrr opyAeHeur,r, Moryr paccMarpr,rBarbc.fl B paMKix eAunofi MoAen]r, co-
orBercrBylotqefi cxeue [ocJreAoBareJlLHoro oTnoxeHr{, pyAnrx MI,rHepaJroB,
paspa6otannoi f.P.KoJIoHlIHbIM (Konoxun, 1983) Arrfl peAr(oMerzurbHbD( cyJrb-
Qu.4rrx MecropoxAeurfi .

@opturaponanue uopQuponofi crcreMbr Harrr,rnaerc.f, co crruroBJreHrrf, rrop-
QNponoro mroKa. Bregpenue rtrToKoB flpor,r3orruo na cy6rynraguqecKoM ypoB-
ne. 3neprur, BT-r,r(eJlr,rBrtrafrcfrilptt orreJreHul,I $ruonaa or HacbtrqeHgoro c soAofi
pacflnaBa IIpfl ero KpI,IcraJrIIr{3aqI,IH, Bbr3Ba.na [rrreHcuBHoe rperqr{Hoo6pasona-
HlIe B Ha.II[rHTpy3IanHofi 3oHe LI B3pr.rRH)rro AeflTen6HocTb, npr.rBeAuyro K o6paso-
BaJrr{ro 3rc[Jro3r,rBnrm 6perwafi .

.{anruefimee rfyHrqraorupoBar]re cr{creMbr paccMarpuBaerc, 1ro rrirry
KoHBeKr[,roHnofi s.refiru (Kpunqon, MuraeeB, floron, 1986). I4nrpysnnuoMy re-
ny orBo.urrct, B [epByro oqepe,[b, ponb lrcrorrHrrKa gHepmfl. flpe.ryronaraercr,
rmo pyAoo6pasFour,Ie pacrBopbr rpoprraupylorcfl. ls coqerarrrur MarMaroreHHBD(
BOA C MereopHbrMu. Ha paHHr{x cTaAr{rD( [poqecca, oqeBrrAHo, upeo6lqAaror uar-
MaroreHHble Bo.4bI, Ha Iro3.UrI,x - Mereoplrrte. Axrraer{3r,rpoBaHHbre Mereopurre
BOAEI, BOBTEIIEHHEIE B III{PKYJISq}IIO B TEIJIOBOM IIOJIE HHTPY3I{BA, IIPI{BOA'T K
cperHe-Hr{3KoreMrreparypHoMy upeo6pasoBarrHro oKpyxulrculr{x roJrrq (npoqeccu
ilpofirrJrr{TH3iulrur u szrrmlarmlBaqma) 14 BbrHocy pyAHoro BeqecrBa r{3 Hnx c
Aanrnefrmefi ero uo6unusaqfieft rl rrepeKpucrafirrrasaqrleft .

Macrrra6rr pasBltttrs rurpcffepMarlblro-rmMeHeHHhD( tropol r,r coorBsrsrBerrHo
Kor[IrlecrBo rrlo6nrmsnpoBtlHuoro Pyrororo BerqecrBa KoppeJflrpyrc[c, c ruacrra6ama
pa3Br.ilEfl tropol uaanofi rurrpysmuofi Qaru u uopQnponofi crrsreMBr. B ro xe npe-
ur pamtul repuoA Syrucg{olilryoBzlHllf, IrtAporepMarmuofi c}rcreMbr - fiqp?roA troA-
III'rrKrl rrocryflaloryn[]I lrs rly6ltrGr MarMarr,rqecrcm,rr Sruora4am,r ua orcrynaroueft
nruts xpaeaoft qasm IIrroKa Ilpmo.4m r QopmnpoBaur,rrc KorqeHTpr+recxofi sogar6-
HocrI,I (sorul Qeir.@Iarlrsaum, rpeftselusarpua) n peayrmmre BnrcoKoreMrreparyp
HOrO nporpeccrrBHo-perpecclrBHoro MeTacoMaTr.rqecKoro qpoqecca-

kltrlotepuaJlEHhle MeracoMarr,IThr pa3Br,rBaJ[.rcb r uopQupoBED( TeJra( rr B
paMe. Pasg[sarcrcs, Na ulua o6pa:osanraft: 9To 3oHaJrbllbre MeracoMarr{TBr, AJu
KOTOpBD( KOHrIeHTpaMlr cJrlDrar uopsuprr r rmuefiHue reJra, coflpoBoxAaror4.re
xr,rJrEr. Pasueqenue fl,rAporepMaJrEHo IBMeHeHHbD( rrOpOA KOHTpOJMpyeTC' pa3-
MerqeHrleM nop$rponrx mroKoB I,I pa3pbrBHoft rerronzrra. B gK3oKoHTaKTe

nopQrapororo rtrTora xou0opuuo eMy pa3Merqerrbr fiopoAbr rnna Qenr4rrflaro-
JII{T0B xnapq-am6ur-6uoulroBoro cocraBa. flocreArrrle c yAzrJreu}reM or mrora
cMeHrroTc, [ponrr,JMTrMrr srrEAor-xJropuroaofi saquu. B soHe conprxeHrfi pzl3-
HOOpr{eHTr.rpoB:urHbD( pa3noMoB [porBneHbr KBaprl-cep[ur{T-3[rrAoroBbre Mera-
coMarI,IThI. C y.UaneHneM or 3oHEr 3TI,I MeracoMarlrrbr cMeHf,rorcfl apr1s,fiIwr3rrrElMH

nnemnefi QaUur c rl,IApocJrlo4ofi, xaomarrrrroM r{ rroireBblMlr umaraMr{. B sone
pa3Blrrr,Ifl aprlIJuIx3}IToB ecrL JrOKtrJrBHhre BbD(oAEr BTopr,rrrrrbrx KBapIIr4ToB c acco-
uuaquefi BbIcoKoHIrIHo3eMI,rcrbx Mr,ruepaJroB
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Ananr,rs STID( AaIrHbD( r[ MarepuanoB rro rpyrlrM rrporBJreHr{ffM (Karra*nnlrg,

.{xatrgap-9afi) nosnon[n co3.uarr Mar(er MoAeJrr{ pyAHo-MeracoMar}rqecrofi so-
HulnrHocrr.{au6rryacrofi uopQuposofi crcrerrlu (puc. 2). 3aecr Bbr,r{eJuilorcq ABa
X)oBItfl pa3r;H'rrs rrJroqa.4nED( 'teryrqllx" METacoMaruroB 

- nuxcrrlfi, cnoxeH-
xru7 upouuttfiTaMu aKrr{HoJuT-gtrr.rAoroBofi z snutor-xJropr{Tonofi (bauuit, u
nepxnuft - xJloplrr-xap6oxarnrrft. B ocesoft qacru nop(prponoft cracreurr B Hr.r-
3ux pyAHoro ypoBHs pa3Br,rrbr QernrouuaroJtrrrhr. flpu srou cHr{3y BBepx [peA-
[oraraerc, cMeHa oproKJrtr]oBsx Qem4urraroJrrrroB oproKJra3-aJrr6uronrnr,rr r,r

arr6[roubtrufi.

Ptc. 2. Maxgr MoAeJrr{ pyAHo-MeracoMarr{qecKoft gonanrnosru

.{arra6nyacxofi nopQuposofi cucrer{H.
flnouranrue MeracoMarurBr [e.ucraBJreHbr rporrulrr{raMn aByx r[arufi - 3mi.qoroBoE n uropn-
Toloil, s ocesofi EIacrI,I - Qenr4mnamlllTzMtr, oKonopy.(Hrle - MeracoMarvrtaMryrBTopl1rlHhrMg
KBaPIIurllMrr. B npuuoaepxHocrHbrx sona< (rona< pacrcranr,r.r) n na Qlamax pa3Br{TEr aprnJurr{-
3IITbI.

OernAtmtarom{Tbl s ocesoft qacrkr KoJIoITKI{ cMelrrrorc, rpefisenanarn 
-MYCKOBIITOM I{ T)PMUIJIIIHOM, 

'BJUtrIOqI,IMI,IC' 
rIPCAPYIHbN,TU O6PASONUU*TW. HA

IIOCJIeAHIIe Bhrrrre IIo pa3pe3y HEIJIOXeHbI KBaprI-ceplIIII{ToBbre MeTacoMaTlITbI I{
6epesntrt. Ha (pnanrax, B [purroBepxHocfiroft gone sur o6pasoBaHr,rfl cMerrf;ro,Tc,
aprnnrrr43ltrtlMl,I. Analug AtlrrubD( [o3BoJrlrn flpoBecrr[ Kopperflqrlrc T]rrroB pyf Lt

MeracoMarr{ror (ra6n. I ).
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fhouaasrre MeracoMarrmtr

Kaapu-noleaouna-
roso-6nonfiosHe

t
Oopuauru

u Qaruu

flpeauecrnyourse co6srgesuo o(onopy4rrre
fpcftroru:+
l. Krapueaar
2.Krapu-rypuaruuoaa.r
3.Knapu-uycxonrroaar
(c xroprnou)

Ksaol-ceonltrroBdf +
l.Moxoxsapuepa,
2.Knapu+epm-qrrora,
3.Krapq+epnr4rr-uo-
Dr{IOBTUI

EeDe3rmBan ---+
l.Kaapu+epuun
xap6ouar-urprrrorae

ADnr;InlnrtroBa,
l.Kaapu-ru,ryocmoaa-
KaontIHtlmBiu

Basue
accol[{arun

i.Kaapu-nuprnonar
2.Krapu-uorn5.[cxu-
TOBA'

l.Kaapu-nnprmnar
2.Kaapu-xamxonuprr
cQa.reprr-rareunronar

Krapu-xap6oxar-
ct[alepm-ra.neuu-
ToBa, (c 3onoroM,
cep€OpoM u reJuy-
pHIaMH)

Eapnr-xap6ouar-
KBapueBiu (c reua-
TlrroM, nHpHmM Il
vapxarlrrou)

Memopox<a. n
NDO'UIEH.

Kauuuro .IlxaH,uapqafi
llau6ryaxa

.{xasaapqafi
nar,r6rryaxa

Iau6ryara

Ta6.nnqa I

PyAno-ugracoMarr{qecKul KoJIoHKa r{arrr6nyAcroro pyAHoro IIon,

fpeftsenrr, pa3Blrrbre Ha [pof,BneHr{r{ KirMbrrrrJro, coilpoBoxAttrcT rIpoxI,IJr-

KOBO-Brga[neHHyro Mr,rHepulJl]l3auEro rrlToKBepKoBofo TI,III4 3OHbI [I ,(LlJIbr KBapII-

lupuToBofo r.r KBaprl-Monr,r6AeHoBoro cocrztBoB. KBapIIeBarI, KBapll-cepflulrroBaff
(c x-uopuroM r,r 6e3 Hero) Qarpru cMerrfiror Apyr.4pyra B lrepeqllcneHnoM roptAKe
c yArrJreHr,reM oT xr{Jr KBapu-xaJrbKo[rrPlrT-c$aneprr-raileHr{ToBofo cocTaBa- Ee-

pBr{Tbr yt apr]ffrrJfi[g[rTbr colpoBoxA:lroT coorBercrBerrHo KBapq-Kap6oHar-cQale-
pr,rT-raJreHlrToByro u 6apr,rr-xap6ouar-rraplleByro MlIHepaJII,I3arluu.

Pylura-fl MrtnepaJrr,r3arlr,rfl B Aaru6rryacrorr,r yure [peAcmBJrelra 3aKoIroMepHEnI

COTISI'THIICM HECKOJIbKI,IX TI{IIOB PYA: MOJM6AEHI'TTOBbIM, IIUPTT-XZIIIbKOItrIPI{TOBbIM

Ir rroJrrrcyJrbQtuurnu. l[nr ueparx.Eyx Tr{IIoB xapiucTepHbr mToKBepKoBI{,urBIe Te-

Jra- IoJtrrcyirbQr*rte pyEr KoHTpoJMpyrorcff pa3pbrBHoft relffoHr,IKofi H JroKaJlrr3o-

BUlrrEr rra rfnarnar r{,Irrr B BePxa( c}IcTeMbI, KaK 3TO rIM@T MeCTO Ha .ual\,I6Jly.8e.
Oco6eruroc'rr reKTour,rxr{ Ha AaN{6ryAcKoM Mecropox,qeH}I[ o[peAeJulrorc, Ea]rlr-

wreM 6Jrr{3rr[ryorrrbD( MextbopMru[.roHrrbD( pa3JroMoB Ha rparilular( pa3lroBo3pacr-

HbD( TOJrq (nefiaca v 6aErcc4 6aftoca lr ceHoMaHa) r coqpr:r<emrerrr rD( c 6JIIBMepI{-

IEIOHaITbHbTMU r{ CeBepo-BoclorrHbrMr{ pa3pbrBar\M. YsJDr cotlJlelreHrrfl vnD( cTpyl(ryp
oflpeAeJrffroT JIoKaJMSarEO py4SD( Xrrrl Ha MeCTOPOXASEIT,Jd., COCpeAOTOIIeIIHbD( Irit

ffrorqaEr B 1,5 lol, Bbrrslryrofi B IrIlIporHoM Ha[pzlBJIeEIrI{ Ha 3 Ic{ IIpII cpeEefi
rmrprme s 500 M.

Py4rue reJra rrpeAcrzlBJrerrbr KBaprI-[oJrrrMerrIJUrI{qecKEMI,I Ir KBapq-6apuro-

BEIMr{ Xr{JIalMr{, a raKxe Mr,rHeparuBoBilrrHbrMr{ 3oHaMIr. flocne.urue pa3BI{Tbr B

gK3oKoHTaIoe cy6BynKaHLIEIecKoro TeJIa pno.Uaqrtafi coAepxaT, KpoMe rrpoxuJr-

KOBO-BIq)a[JreHHoro IloJtrilvrerafifiI{qecKoro opy.qeHerrrrfl, y6oryro Blq)arlnerrHocTb

MoJrr,r6Aena. O6lqee KoJMqecTBO BbIf,BJIeHHbD( xI,LII - 55, us KoID( 9 Ha[6onee

KpymrbD(.
Xuror flpfiypoqeuhr K cKonoBbrM TperqurraM ceBepo-BocrorlHoro II EI,Ipor-

HO1O flpgcTfrpAmtfr,pexe K 6rmsrrAepr,r,4,IOHZIJIEIIbIM Tpeq]IHtlM pa3pblBa, C rrpeo6-

na.(aHrleM KpyTorr4Azlroqlrx. OrAenLHhIe xl4ilbr xapal(Tepl43yloTc, HeBbrAepxEuI-
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HErMI{ gJIeMeHTaMet 3zuleraul{fl (uepe,{onanlre fracrKoB c rufipoTnhrM r,r ceBepo-
BocrortrrLlM upocTl,IpaHuerra). lIxor.qa uztu6a]f,ine IIo fipocTnpilrrrK) co[poBox-
I.AeTCs. yBei[{qeH[eM MoIqHOCTt{. H HHTeHCT{BHOCT}r OpyAeHeHns, rmo [pr{BoAr,rT K
o6pasoaanulo pyAHrrx cron6oe. Moqnoctr x<ran role6Jrerc, or rrecKoJr6Kr{x cM
lo 2-3 M, cpelur.f,s - 0,5 M, no [pocrrrpaglrro oHr,r [pocnexlrBulrorcfl Ao 850 u;
cpeAHff npocnexeHuafl. N],/;Ha rro IIa"qeHHro - 250 M, IIpu 3TOM Hr,rxHrafi npeAen
pac[pocrpaHeHr,r, xrrJr He ycraHoBJreu. Ha p[rcyHKe 3 upune.4en nouepe.r6tfi
pa3pe3 KBapll-[oilrlMerarrrqecKrx xorr Ns 17,18,1.9,52 [r oKBaprloBannoft gonrr
c [oJII,IMeTaJr,Jrr{qecKr,rM opyAeHeHEeM, I,I3 KOTOpOTO Br{AHO, tmo Xr,rJrbr ceKyr oT-
JroxeHr,r, ileirac4 6aftoca r,r reJra KBaprIeBbD( ,UuoplrroBLrx nopQupraror. crpoe-
HI{e xr,rJr rpafiue HeoAHopoAHoe.
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Puc. 3. flonepevuufi paspes qepe3 KBapq-[oJruMeraJurnrrecKr,re xHJrBr Ne 17, 18, Ig, 52
I - rap6ouauue orJroxeHll, ceHoMaHa; 2 - flafioccxne BynKaHr{TLr aElegnro-.qaltrrrroBoro co-
crana; 3 - KBapu-cJrro wrcr*e cJraHrEr tefiaca;4- cy6aylxarnrvecxr{e reJra puo-AarlrrroB no3AHe-
ro MeJra; 5 - Ioapuerue ruoprroBlle nopQnpzrrr npe.unoJroxrrre:rrHo HeoKoMcKoro Bo3pacra.
6 - pyanaa eona

Texcryprr pyr - [poxzJrroBo-BKptuureHHbre, floJlocqaTbre, Maccr{Bgbre,
araKcl{ToBue, 6peKrneBrre. flo selqecrBenuoMy cocraBy prBJmqarorcs KBaprIe-
BEre xr{Jrbr c y6orofi cynronrrrofi BKparrneHHocrbro, KBaprl-cyJrB(pnTprrle n
KBaprl-Kap6ouat-6aprroBbre. Krapu-cynBQurorue )Kr,rJrBr B cBoro oqepe,qb Ae1nffcfl
Ha KBapq-raleuur-cQaJrep[ToBbre u Ha re xe c xaJrsKorrfipr,rroM r,r m{pr,rroM.
Huenno K nocne,uHr.rM npnypoqeHa perKoMernnbHar 3onoro-cepe6po-nucuyr-
TeJUr)?OBa' Mr{Hepanrr3arlE .
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flocae.(onare;rsHrfr prA pyarrrx accoquaqrui T.A.TnanrpeJrr{A3e fi
T.B.HraHrqKoro cneryrcqflfi: uau6olee panuefi frBllaercfl KBapu-fifipmoeax (n
eK3oKoHTaKTe pr{oAarlilToBoro mroKa - KBaprl-rruptrT-Monr.r6Aenurosa-s). Ha uee,
cyAfl IIo cTpyKTypHbrM B3aEMooTHortreHr{rM Mr{HepaJrOB, HiuroxeHbr KBapu-rur-
pl,IT-xaJrbKofi[puT-rulenur-cQarepr,rroBurf,, 3areM xnapq-rap6onar-raJreHzr-cQa-
JIepI{ToBarI c peAKoMeransnofi Ml{Hepanl,I3aquefi. flocreAn.fl-fi upe.ucraBnerra ca-
MopoAHErM 3oJroroM, apreuTlrroM, TeJLTD{pH.ua\ifi rr cylr$onucMyrvAaMr.r (Tran-
qpeJMA3e, 1 959). PeAroueramrair MuHepanusarlrts, cJraraer r,r caMocrorreJrbrryK)
accoqlrallnro. Hau6onee nosAHefi Ha Mecropox,qeHr{rr flr,rsercfl. KBaprr-Kap6onar-
6apurona-r accou[aq]rrr, upaKTrqecKr,r He coAepxarrlax cynrQu,uoa.

Vlcxols rt3 Bb[rIerBJIoxeHEoro Marepr{an4 MoxHo 3aKJI}orrHTb cneAyroqee:

- rlo cBoeL{y ctpoeHlilo, Mr,rHepaJrhrrbM accoru,rauryuM r,r xqparffepy oKoJropyruro-}r!-
MeHeHHbx rropol ffrorqa,E MecropoxAenu, fipelcftrBrrser co6ofi (pnam Ha.qpylgoro
ypoBrur nopQrponofi cracreMbr;

- oceBall3oHa cl{creMbr rrpe.uroJraraerc, K Iory or Mecropoxc4erus, rAe ua6mo
Aacrcfl Koluelrrpal[,Ifl uopQnponrx mroKoB, gKcrrIIo3r{BHaJr 6perwrx, nporBJreHH[uI B

Kolilaloiil( IDq a ralo(e 3oHbr rrHTeHcrmHoro mlporepMzrrrbHoro npeo6paaonarur. Ha
mloula.q{ MecropoxAelrfirr BbD(oEr uopSnponsx reJr BocrrpLlHr.rMzlrorc, KaK orBerB-
JIeHrIf, ot ocnoanofi cl{creMbl Boxpyr HrD( KoHrler{rpaMr,r pacuonararorc, 3oHrrrrbrrbre

MeTacoMaTrittlecKlre KoJroHKIl. Ha nocle4rue HaKrIaEIBaroTC' rnnreiumle 3oHbI MeTa-
coMrrrrrroB, xapilcepHbre 4rtr SlarroB Ha4py4roro ypoBnf,;

- cyqecrBeHHo cBl,IHrloBo-ulrurosrfr cocraB py.IHED( accouuaqrrfi npn ne-
3Hatll,ITeJrbuofi polu MeA[ fi HaJrvrqr4e peAKoMerzlJlrrofi unneparu3a\flLt rrpuBo-
ArT K BbrBOAy, rITo B COBpeMeHHOM 9pO3r{OHHOM Cpe3e r{ B pa3BeAaHHOM HHTep-
nane rury6uH MBI RMeeM Aeno c ypoBrleM, nau6olee 6raroupl.r-ern6lM Alr., JroKailr{-
3arlltu 3oJrororo opy.(eHerrrr.f,. Bropofi 3onoroHocurul yponeHb, rrprypoqeruEdi x
MeAHo-MoJm64enonofi accoqlraqrrur, o6rruro [poflBneH r nopSrpoBrrx cucreMar(
nerr,racmra6Ho, rrpeArroJraraercf, na rny6uuor 0.5-1 KM or [oBepxHocrr,r;

- uo HMeIoIqI{MCt AaHHbIM 3OnOTOe OpyAeHeHr{e [poflBJrreT cBs3b Kar( c
KBapqeBbrMr,r )rc,rJriur{, coAepxarqtrrrar y6oryo BKpaflneHuocru cynrlpr{AoB, TaK }r

KOHTIeHTpIIpyeTCC B TeX qaCT.rX KBapII-IIOJrlrMeTaJrJtrrr ecKlrx XI{JI, rAe IIpofrBJreH
norurrul pf,q pyIrrED( accouuaqrrfi ;

- pecypchl pypofi czcreMbr pa3BeAaHHBrM lruTepBarorrr my6nrr He llcqep-
tlllBailorcs. ,{.ux acex ocHoBHBD( pyIHbD( xrilr xaparffeprra reHAeHr[,rff pocra Mo-

Le:rra c rury6rauoft. 9ro xacaerc, 3oJrororo opyAeHeHvn) To oHo Aocrarotruo paB-
HOMepHO IIpOTBJTeHO BO BCeM pa3BeAaIIHOM nrrepBzure, B OTJIr,Irrr{e Ot Cepe6p4
cBr{HrIa fl urrHKq An KoropbD( rrrrKr,r coAepxauuft [prD(oAsrc, Ea o[pe.ueJreHrrbre
rrry6nnrr.
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o PAlrroJrof r.rqEcKoM Bo3PACTE rlr.rtrEKJr[[IArcKoro
IIIEIOqHOTO UHTPy3I,IBHOTO MACCIIBA

TEftqA.TAPAEATCKOft OO}IOJII,ITOBOfr 3OI{bI MAJIOTO KABKA3A

II.A.A6aynJraeB, O.fl.Earnp6ercona, P.C.[xcaQapoBa' P.A.Canre,qosa
Hucmumym z e onoeuu HAH As epdailb crau a,

Az 1143, Eany, npocn. f.,Qucaauda, 294

A64y.n.naen [I.A., Earup6exona O.,(., [2xaQapoBa P.C., Caue4ona P-A. O pa.uuo-

nor[qecKoM Bo3pacre rluqeruIll.qarcKoro urelrorlHoro rrnTpy3[rBnoro MaccHBa feilva-fapa-
6arcxoil oQuonnronofi lonu Ma.noro Kaerasa. B Caprr6a6nHcxoM cI{HXJIuHopLltt fefiua-Iapa-
6arcxofi oSuoluronoil sonrr reppureHHhre orJroxeHI,IJI a:l,t6a u ceHoMaHa [popblBalorct MeJIN]r-

Mn no3.[HeSoueHoBbrMH HI{Tpy3}IrMH, npe.u,cTaBJIeHHLIMH KI,ICJIbIMI,I H CpeAHI,IM}r [OpoAaIuH HoI}
MrrJrbHoro pe.ua. YcrauoBJreHo, qro tlrleKnr,rilarcxa, HHTpy3I,L erofi xe 3oHbI orJrflqaercf, or HID(

u no cocraBy, r{ no Bo3pacry. no HarleMy MHeHr{K), oHa rrpe.[craBnret co6ofi uI{rpy3IIBHbIfi' atta-

ror ulerorrH-btx BepxHeMeJloBbrx ByJIKaHHToB cMexHoro foqaccxoro rpa6eu-cUHKJII'IHopI{r.

Abdutlayev I.A., Bagirbekova O.D., Jafarova R.S., Samedova R.A. On the radiological
age of the Chicheklidag alkaline intrusive massif of the Minor Caucasian Geycha-Garabakh
ophiolitic zone. The terrigenous Albian and Cenomanian deposits of the Geycha-Garabakh ophio-

litic zone within the Sarybaba synclinorium are broken by Minor late Eocene intrusions of acid

and average normal series rocks. It was determined that the Chicheklidag intrusion at the same

zone is differed from the above as by composition as an age. To our opinion, it is intrusive ana-

logue of the alkaline Upper Cretaceous volcanites of adjacent Gochass graben-synclinorium.

Abdullayev i.A., Bafrrboyova O.C., Ceferova R.S., Semedova RO. Kigik Qafqa-
an Gdyga-Qarabaf ofiolit zonasrnrn Qigaktida! qelevi intruziv massivinin radioloji yagt

haqqrnda. Gtiygo-Qaraba[ ofiolit zonasrmn Sanbaba sinklinoriyasrnda alb va senomruun terrigen
gOninmteri normal sramn tur$ vo orta stixurlan ile temsil olunan xrda gec eosen intruziyalan ila
yanlular. Miieyyan edilmigdir ki, bu zonanru Qigoklida[ intruziyasr onlardan hem terkibine ve

hem de ya;ma gtrre forqlenir. Bizim fikrimizca, bu intn:ziya qongu Qogas qraben-sinklinoriya-

srmn qelevi gec tebagir vulkanitlerinin intruziv analoqudur.

B Caprr6a6rrHcKoM crrHKJrlrHopr,ru fefiqa-Iapa6arcxoft o$norultoBofi soHEI

Maloro Kaara3a reppureHubre orJroxeHrzf, zr.nb6a LI ceHoMilra [popbrBarorc,

MHOTOTMCJIEHHbIM}I MEJIKI{MII IIO3AHC9OUEHOBbIM}I }IHTPY3I{flMI'I, IIPEACTABJICH-

HbrMlr rrraBlrrrM o6pasorr,r KI,IcJIrMH I{ cpeAHHMI{ [opoAiMI{ HopManbHoto psla
(rpano4lropl{Tbl, KBapIIeBbIe EIopHTbI, .TIopIITEI I,I Ap.), KoTopble oTMeqeHbI Bo

MHorrD( TIy6JIITKaIIILD( (Karurail E AP., 1967 ; lllt;;21attn6eit nu, I 966).

Hccnelyerrmfr rurrpysmurul M€rccuB, nasBilrtrfr narlm ttaqelcrmAa.rcKmlr, 06-

Ha)KaeTcs Ha roro-3ilila,EroM cKJIoHe lapa6arcroro xpeSra s o6IacTI'I BoAopa3AeJIa

pex Xa.urrvaft r.r Harlarmnrari. TpeugfftrIlu ro (poprue mrrpFllt qpopbmael s00V-

3rrBHo-pa4roJr4pr.rroBrre roJuryr. Ero yAmmer*roe reJro, BblTrlrytoe c CB na IOB na 4

ro"I4pll ugpr{He B 0,3-0,6 KM, c}rrrrelooHr{tlHo c BMeI[aIoIUrr,[I [opoAaME c o6Iuna

uasrouorr,r Ha CB B cropouy fapabarcroro pa3JIoMa rroA yHIoM 870-750 - Krnmonururo

cproBarolqeec, roro-BocTotrHoe oKorItIulHI,Ie Iffrrpy3flI[ CpBaeTcff cxoAtI4II\r]ICfi. Cy6-

Bepflil14l6rGnflI c6pocal\,trI, rro KoTopbIM oHa IIa CB npme.qena B KoHTaIC c KpyIoHa-

KJroHHbrMlr flecrranraKarfl[ cerroMarr4 a Ha IO3 - cep[eHrnHIelHpoBaHHbIME rlepltAolll-

TaMlr. Ha scel\,I IIpOfDKeHlIu ItrITpy3LIf, oSpasyer cKuIIMcryIo rp,r4y o4ropo4lbD( rro-
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po.U, ucceqemrylo oproroffiulbHoft cumeuofi rperyuroBarocrrr 6es saMsnrbD( rrpr{3Ha-
I(oB TepMuIrIbIrBD( uglraenerutf Ira KoHTarffix, BE[qeJurrcb rutornofi uaccoft flopoA, He-
pe/Fo c orpbIBI,IcrbIMI,I [oBepxHocrrMl{ KoHTarcoB na Qone c}r,JIbHo rBMeHeHrrED(
BMeruarou@( tropol. B ee cerepo-gaua.urofi '.racIril cperoa rumpy3rrBHbD( IIOpoA o6na-
xaerc, cramrruf BEIcry[ n: o(pllorun'ronofi cepuu c xapruoepHBrM MapraHrleBo-
KpacHbIM HarleroM [opor, cocrorlr[D( tas o6noNff(oB oKpeMHeHHbD( apruff[rroB, ToH-
Ko3epHllcrbD( LlsBecmumor r eQ@yruBHhD( fiopoA c rrsr6ofi MpaMopr[3oBulHnoro pr3-

B@TIUma TI{IIa gK3oTIlFIecKI.D( yreCOB, IIMpOKO paClpOCTpaIIeHHbD( B tropoAiur OQraO-
iu:rorofi cepta,r CXaran tr 4p., 1949). laruratmrrpy3lu BrmyaJrbHo r{Meer o6rum s00y-
sIBHofi fiopo,Dr c po3oBaro+epoft, Mecruuvfl{ 3eneHoBaro-cepofi orcpacxofi c HepaBHo-
MepHo p€lcqpeAeJIeHHbIMr{ po3oBaTbIMI,r [prff]MamrecK[rMra BrqparrJreHHr{KaMn rroJre-
BBD( IltrIaroe. flo.q MffipocKorloM crpylcrypa ilopolpr rroJrHor(pr{craJurruecxr{-[op

$rponae c I\.fltrSpontru4.rorraopQuoseprusrofi ocnoeuofi uaccofi. flopQnpouue BErre-
JIeHr.rt oproKJla34 I\effcporcIlltrra N 6oree pelforo oflrroKJra3a cocraBJrrror 204U/o,
MecraMu o6pagys rurorraepouopSflpoBbre cKorrrreHr{rr. OcHosua.f, Mircca cocrorm r,r3

MeJIKID( tIprI3M pu6ercm4 Kalll{umara I,I oproKJra:}a c neSornuury KoJrr{rrecrBoM Kce-
HouopQrnx nulenelrul KBapIIa c e,etrrrl.rrrbrMr{ 3qpHar[H rylffreJrrurr4 MarHerr{Ta.
flo mpyrryprunr oco6ennoctru .qarurnl urrrpysrm - rurnr.usul nma6ucca-rrnrnZ
MaccIrB c (penorcpumannarrrur 6olee rrry6ruuum yponnefi fpr{crirlrrm3ar[x,r, a rro Mr4-
xepamuofi accolryIaryIu B corleraril&I c xr,IMLrrIecKr,IMH KoMloHeIrraMLI Jro &IzriIIBaM
rpex o6pasqon (ra6l.l) ropo.6l IItlreKru{Aarcxofi rurrpprfl{ rrpelcrztBJreHhr pu6eror-
TOBEIM Iqe[oqHEIM crerurr-nopQrtpoM, rBrufioryrMc.a pir3uoBr,I.urocrblo lls ceMeficaBa
rqenoqubD( cueHlrroB (Xeneeirnc Ir Ap., 1976).

Ta6rrqa I
Xrfiur{ecKr,rfi cocras IueJIorIHbD( cl,reHr,rroB

Maccusa*

* AxarHgH BbInoJIHeHhI n I{errrpanrnofi xrnruqecxofi na6oparopzu YnpaateHr{, reoJrornu CM
Aeep6.CCP

Kounoueuru 313i84 313N84 3 l3E/84
sio2 66.2s 65.00 68.20
Tio2 0.48 0.48 0.35
Alzor 12.55 t2.50 I 1.80
FezOr 5.48 6.39 4.14
FeO 2.65 2.53 2.35
MnO 0.21 o.t2 0.10
Meo 0.42 1.67 0.60
CaO 1.54 0.97 1.24
NazO 5.14 5.46 4.26
KzO 4.40 4.26 4.80
PzOs 0.02 0.06 0.08
HrO 0.29 0.95 0.72
Imn 0.3s 0.65 0.57II 99.37 100.1I 99.21
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flopoaa orHocuTcs K KalueBo-uarpuerofi cepwrt, coorBercrByff BhrcoKofirr,ruo-
3eMlrcrbM pa3HosrrM c rossQuryeHTulMr,r amal{THOCT}r, 6mSrOnmr K elu{Hrlqe.

9rqerm,raarcKaff I,IHTpy3Es flpopblBaeT a.rr6-cenorraaHcKr{e reppfirerrHbre or-
JIoxeHltE, Ha ocnoBaHr,rfl qero ycrzuraBJmBaerc, ee uuncrnft noapacrnofi npe.uen. B
TO xe BpeM, TepprreHHble oTiIOxeIIIt I upopblBuuoTcs IIo3.UIeSoIIeHOBEIMIi IIlITpy-
3YI'NTLI, UPEICT{IBIIEHHbIMII KI,ICJIbMI.I il CPCAHI,IMI,I IIOPOAEIMI,I HOPM'IJIBHOTO P.qAA.

floetouy AJL ycrauoBneHl{, Bo3pacra qenoqnoro Yn.rercrrrgarcKoro }rH-
Tpy3I,IBHoro MacclrBa Heo6xo,uruo 6ruo [praMeHeHr.re MeroAa a6cornornoro Aa-
TupoBaHl,rs. Bucoxoe coAepxarlfie KEUu,Ls ]r orcyrcrBfle BJII{JIHr{, BTopI,IrIHErx
lpoqeccoB TIo3BoJII,IJIH o[peAeJII4Tr a6coruotnrfr nospacr grueKnr,rAarcxofi ran-
Tpy3lrlr K-Ar MeroAoM. C eroft qenbro fipo3paqHbre rulz(pu o6pasuos, oro6pan-
HbD( u3 6olee caexeft, He rloABeprueficc LBMeHeHT{ro qacr}r Maccr{Ba, 6ruu npo-
cMorpeHhr IIoA MtrKpocKorroM upoQ. P.H.A6ayruraeB6rM n P.A.Carraegonofi z yc-
TaHoBJIeHa I{x rrpuroAHocrr AJr.fl K-Ar reoxpoHoMerpr.ru. Pa.qrolorzqecKue aHa-
Jtr43bt \aUrfi 6ruasKlte 3HaqeHrarl Bo3pacra c Aorrycrr{Mofi uorperuuocrbro (ra6ir.2 )

Ta6.nnqa 2
Pesylrrarrr pa4,roreoxpoHororuqecKr.rx flccJre.uoBaur{fi

IIpu nrrvnc.ireHr,rr.r Bo3pacra EcloJrb3oBaHbr KoHcraHThr: Ir = 0.581. l0-t0 roA-1.

\=4.962. l0-ro rorr; Kq =0.011670/o

Y.MrHsa, cneqnQrary K-Ar ueroA4 rlrqerclruAarcKzur rfirtpysuy- c a6co-
JIIOTHbIM Bo3pacroM s 83 N,IlH.rsr HTMLI Aarl{pyerc, Kar( rrpeABepxueceuorrcKars
uo Mexaynapo4rofi crparrrpaQrqecxofi rrrKrrJre 1996 rola-

flpocnexaaBaerc, orqerJ-ruBil, BpeMeHHa, cBfl3b gnqeuuAarcxoft ueroq-
uoft rurpysflfi c uposBJreHI{f,ME BepxHeceHorcKoro BynKaHr{3Ma ua IOB oKorrra-
uuu Capwda6uscxofi crpyKTypbr (A-rrnH,qxarrrHcKafl iuy.irr4a), rpocrpaucrBeuHo
paso6qennrx 6oree qeM Ha 50 xrra. B Armuxamaucxofi MyJrLAe, s o6nacrr4 re-
BbD( r{croKon p.Alrruaft, ouxts xe B floJroce, [pr,rJreftlroqefi x fapa6arcroMy pa3-
JIoMy, pesKo AIrcJIoqEpoBaHHBre paAfion prrtrr oQnonrarosoft cepila HecoilracHo
lepeKPBrBarorc, Teppfirenno-rap6onarnofi ronlqefi BepxHero ceHorra, coAepxa-
uleft notoru naB 1I cy6rymanuqecrflx unrerqrft 6agaatronoto cocraBa r,r rrpo-
cnou [HpoKJracroB, Ha Koropbre B[epBbre yKe]aHo n pa6orax C.,{.Coxonoaa
(Corolos, 1974) u T.A6.facilroBa (facauou, 1977). Cornauro srr{M r{ccJre.{oBa-
TeJUIM BCIbIIIIKH ByJIKaHlI3Ma He rrpeKparTIaJII,rCb B TeqeHI,Ie BpeMeHr[ [o3.uHece-

NgNe

IIn
Ngl'Ig

npo6 o//o
K, ar*r*r}-e

r/r
4)sou Bospacr,

MJIH.

JIET

CpeaHNfi
BO3paCT,

1\4IIH.JIET

I 313t84 2.60 15.07 4.973 83,6
2 3l3A/84 2.30 12.96 4.835 81

3 3t3Bt84 2.8t 16.40 5.002 84

83

346



HOHCKOTO OCAAKOHaKOIUIeHI,Lf; 11 OCHOBHTU{ MaCCa il3BepxeHHoro MaTepr{irJra
cKoHrJeHTpr,rpoBElHa B KpoBJre Hr4XHefi CyqecrBeHrro reppfireHHofi rracrr,r paspBa,
orHecerrHofi T.A6.facarIoBhIM uo naftAenHbrM orcMeueJrocrrM K BepxxeMy caH-
ToHy. flerpoNnau recrufi amaru3 a-nrrqa.ficrcrx ByJTKaHHToB r.r cMexHBD( c rrlrMg
ua Io3 roqaccxoro rpa6en-crlHruruuopux (fpraropben, coxoron, 1978) e00y-
3I'IBrIrD( fiopoA I43 BepxHecenoucrof xap6onarHo-BynKarrorenHoil ronuul [oKa3aJr
rlplrHaAJlexuocrb grrrx 6agalrtouAnhD( rropoA K rqenowrofr, cepnu c rroBBrIrIeH-
uoft o6ruefi rqenoquocrbro.

BursoArr

1. Ilfelo.uras. rrrTpy3u8 uporBJrexHa-f; cpeAr{ [opoA oQuomrronofi ceprar
fefiva-fapa6arcxofi 3olrhl, rera 6oree n $opue cuuocrof;TeJrbHoro reJla, He r{Meer
an,rJroroB s A3ep6ar7lxane.

2. flosAuecenoncrrfi ByJIr(aHH3M c 6asairrrouAHbrMr,r eQQyarnarrr1a rqerorr-
noff cepuu (fouaccrax sona),qo[omrf,ercs rlr.reKnnAarcrofi upeABepxHeceHoH-
crofi qero.moft rurrpyzneilr, (Iefiua-fapa6arcxa-fi soua).
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TIPOEJIEMbI MIIHEPAJIbHbIX BOA A3EPEAfrAXAHA
B HAIIAJIE XXI BEKA

A.E.A.nexnepon*, A.I.Kepnuor* *

llucmumym ?eonozuu IIAH Asep6aillcrana*
Azl143, Barcy, npocn. f,Qcrcaeuda, 29A

Muutrcmepcmeo eKoJtozuu u npupodHux pecypcor
A s e p 6 aild crc au c xoil P e cny 6nuxu * *
Azl073, Earg, yn. E.Aeaeea, l00A

A.rercnepon A.E., Kepnnros A.I. flpo6lenu MnHepaJrbHbrx BoA Arep6ail4xaHa B Ha-
.ra.ne XXI serca. B crarbe flpr,rBoArrc, cBeAeHrrfl no 30 naecropoxAeHr.rrM MuHepaJrbHbD( Bo.u, 3Kc-
ruDiararlroHHbre 3anacH KorophD( yrBepx,4eHLl focyaapcraenrroft Kouuccueft rro 3anacaM, Bbr.rleJrr-

torcs I l0 ecrecrBeHubx Bbrxo.rloB Mr{HepEurbHhrx BoA, orBeqarculx rpe6orarm.ru, [pelbf,BrrreMbrM K

aeqe6uo-croroBbu I,I reqe6rnru Bo.[altrr. Ocseulasrcs coBpeMeHHoe cocrofHue I,rccneaoB,tHr,rfl MHHe-
panbHblx Bo.[, )mEl3bnalorc, nepc[eKrr,rBHble MecropoxAeH]Ifl. OcnosrurMu npo6neuauu MHI{epa.Jrb-

Hbrx x)r flBJUIIorc, rp[ocraHoBnellne I,D( rl{AporeoJroruq@KlD( }rcc[eAoBanufi, 6ecxorrrpolrHoe r{c-
loJIb3oBaHIre, 3arp8HeHr{e u lrcroueHue 3arracoB, [ocraBKa rra pHHoK npoayxu]m coMHtlTeltbHoro
KaqecrBa [o.rl Ha3BaHr,reM rrBecrHblx Mr{HepilrbHbrx BoA, rrro HaHoclIT ylqep6 Io( pefiyraruu, orpitHr,r-
qrcileT uepcnel(TllBy pa3BrrM, BHyrpeHHero t BHerrrHero pLrrrKa.

Alekperov A.B., Kerimov A.G. The mineral waters problems in Azerbaijan at the begin-
ning of the XXI century. The paper adduced the information of 30 mineral water deposits which
recoverable reserves are confirmed by the State Reserves Commission; ll0 natural water dis-
charges are distinguished and all of them meet the requirements of the medical-drinking and medi-
cal waters. The paper includes the republican potential mineral water deposits and their current
investigation state. The main problems of mineral waters are their incontrolled utilization, hydro-
geological investigation came to a standstill, pollution and depletion of reserves, delivery to the
market products of doubtful quality under the popular mineral water names what causes harm to
their reputation limiting home and foreign market outlook.

Olekberov A.8., Karimov A.H. A.zerbaycanrn mineral sularrnrn XXI esrin baqlan[lcrn-
dakr problemleri. Maqalade istismar ehtiyatlan Dtivlat Ehtiyatlar Komissiyasmda tasdiq edilmig
30 mineral su yata$ haqqrnda melumat verilir, mtialicevi-igmeli ve miialicavi sulara qoyulan
talabata cavab veren I l0 tebii mineral su glxrgr aynlr. Mineral sulann tedqiqinin miiasir veziyyati

Eerh olunur, perspeltiv yataqlar g<isterilir. Mineral sularla alaqedar asas problemler onlann
hidrogeoloji tadqiqinin dayandrnlmasrndan, nezarotsiz istifadesinden, ehtiyatlanrun girklanmasi va
tiikenmasindan, maghur mineral sulann adr altrnda bazara keyfiyyeti Efibhali olan mahsulun
grxanlmasr ile onlann ntifuzuna xalel getirilmasi, daxrh va xancl satrg bazan perspektivinin
mahdudlaqmasrndan ibaretdir.

Tepprropux AsepSafi.oxana 6oraTa [oA3eMHBrMr,r Mr4HepaJIbIrbIMr.r BoAzrMI,I.

flepsrre cBeAeur,rs o HrD( Bcrpeqiuorc, B I,BAaHHrD( B Korrqe XD( - Haqare XX cro-
Irerjwl pa6orax. Ho cucreuarrrrecKoe r,r3yqeHr,re MrrHepaJrbrrhD( BoA A3ep6atoxua
Haqaro c 50-x roAoB XX croncnu M.Kamcaeu u A.AcxepoBEIM (Karrlxait, 1952;
Acrepoa, 1954)- Bnoc.[eAffswat uccileryoBururre Mr,rHepairbHbD( Bo,u crzlJlo npl{opu-
TerrrbrM HanpaBneHfieM n{AporeonoruIllecKllx pzBBeAorIHbx pa6or. ,(o 1991-ro ro.qa

3xcne.un[refi Asreorarrraltc,trilso4 z focy.uapcrBeHrrbrM Kolruargrou tto teonom]r
r{ MrdHepaJrBrs[u pecypcaM BErrroJrHeHa pa3Be.IEa H oIIeHeHBI gKCILrryaTaIU{OHHBre

3a11ac6r rro 16 MecropoxAenr{rrM neqe6Ho-croJloBbD( trno 14 MecropoxAeHuflM ne-
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qe6rc,D( MHHepaJTEHBD( BoA, Koropbre yrBepx,ueurr 6rmruefi focyaapcrnemrofi Ko-
rwrccneft ro 3aracru upn Coeere Mrunacrpon CCCp (m61. l).

Ta6;ruqa I
Mecropox4eHH., reqe6Ho-cronoBbrx ra leqe6nux Mr{HepanbHbrx BoA

B 1983-1986 rr. fnlporeonorrqecxofi 3rcne.quqzefi focyAapcrBeHrroro
KoMursra IIo reonornrr r{ Mr.rHepaJrrHbrM pecypcaM o6cne,uonasu saQr.rrcupoBarr-
HhIe 3a [ocne.Ul]Ie 100-120 net 6olee .reil{ 1000 ecrecrBenrrbD( BbD(oAoB MHHS-
paJrBHbrx BoA Ha nx coorBercrBr{e rpe60naruanrr focT 13273-gg <<BoAu MHHe-
ptLIIbHBIe leqe6srre rl neqe6uo-croJloBbre>>. Pesylrrarrr o6cle4oBagr{.r 14 a1yrvrs
IlpeAblAyl[rx rccJleAoBallufi uosron[Jtrr BT-r.I{eJrrrrB I l0 ecrecrreHg6rx BBrxoAoB
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x!
Ng

fIn
Pacuonoxeuue

MecTopox.rleHr.r,

HagsaHue HcroqHl,r-
KOB M[HepaJrbHbrx

BOA

3rcniryarauuoH-
HEre 3anacbr,
tuc.lr3/cyr

Eanrrleolorrqecxas
rpynna

I Z 3 4 5
I Faxcrnfi pafton Vltrucy 0,28 HzS
a lllauaxuncxr.rfi pafion r{arau

9yxypropt
0,25
0,14

H2

Hr
S

S
3 Ba6excxufi pafiox Crpa6

(4 uecropox4ennr)
Batuup

(2 uecropoxaexns)

1,85

0,44

Coz

Coz

4 Illax6yrcruil pafioH EaAaunu
(2 uecropoxaeurr)

l,l Coz

5 ,fi:rynrfiuucxufi paftos AappuAar 4,5 CO:
6 Illyruuncrnfi pafion lIInpnan,

Typrucy
0,34
0,07

Coz
CO,

7 Jlavuncxnfi pafiox Munrexg, 4,3 Coz

8 Kfir6a.qxapcruft
paEoH

Ioxapu Llcrncy
Auaru Vlcrucy

Tyrxyn,
Mor.rafi,
Iorypny,
Keurex,
fapacy

0,82
0,u
0,60
0,15
0,07
0,1I
0,70

Coz
Coz, Rn

CO,
Coz
Coz
Coz
CO,

9 ,(eneururcxufi pafiou I-ara-anrru 0,01 Oprauuuecrne
BEIICCTBA

10 Jhurrpancxnfi paftox Meuacy
H6atVgy

0,55
r,00

HzS
HzS

1l A6uepon Cypaxaurr
Map.uaxru

Bunrrs
fft.rpmarr.t
E-y:oaxa

0,51

0,70
0,28
0,03
0,29

H2 S, J, Br
J, BT
J, BT

J, BT
J, BT



MI{HEPUIJIbHbD( BOA, OTBEqAIoIqIrX TPE6OBAHISM, NPCAb'BJI'EMbIM K [CqE6HO-
cronoBblM I.I [eqe6HhrM Bo.{aM (ra6n. 2) u onpegeJrr,rrb rrepcrrercrr{BHEre rrJrorraAu
AJrr rrocrzrrroBKr,r pa3BeAoEtrrrrx pa6or.

Ta6.nuqa 2
EcrecrseuHble BblxoAbr MLIHeparIbHbrx BoA

Mecrouoroxe-
HI,{C

I,ICTOTIHI,IKA

HarsaHue
HqTOqHHKA

Beruqusa
MnHepanH3a-

guu,rlt

Tenrneparypa
rog*r,0c

Ae6r.n
I,ICTOIIH}II(4

tilc

Ealrueoaorrqecxu
AXTI,IBHbIE

KOMNOHEHTbI
I ') J 4 5 6

faxcxufi pafion

Or,ran6ynar 0,9s 4t,s )',
HzS

H2B03
Br

frn6yaar 0,98 38,5 1,5
HzBO:
Br

Mex6ylar I,l 1 30,5 0,4

H2803
Br
HzS
J

Fypuyx6y-
,ar r,20 26,s 0,04

H2B03
Br

Oryrcrufi

Xama;r 1,05 25 1,2
HzS
HzBOr

Aruop 0,76 9,5 0,37

HzS
H2BO3
J

Br

Eyrycruop 1,12 13,5 0,06
HzS
H2 SiO3

fa6aruscxrfi
Fauepaalr t,l5 34,0 l,l HzS

Hr SiOr

Epr 0,74 17,0 0,03
HzS
H2 SiO3

Llcuawwug-
crrfi

XaQracrr6 1,97 11,0 0,01
HzS
H2 SiO3

Jlarl.t,r 0,49 12,0 0,0r
HzS
H, SiOl

Harrratrrx 0,54 14,0 0,01 HzS
IOxapu
.Ilu.snnsr

l,36 t2,0 0,01
HuS

fioptr,t 16,0 14,0 0,02
HzS
J

Br

lllauaxuncxrfi

Yaras -l 0,82 25,1 0,05
H,S

9aras -2 0,63 28,8 0,02
H,S
H, SiO.

{yxypropa-l 0,27 r 5,0 0.r I H,S
9yxyptopa-2 0,55 13.0 0,16 HzS
la.neI6y-
ryD,II

l,l0 14,0 0,01 HzS

Keque.u,urlr 0,56 13,0 0,30 H:S
fustlrefi.(aH 0,93 I 1,5 0,04 HrS
.[rra6assr 1,84 16,0 0.04 HzS

3s0



I-y6rxcxrfi Xuna.nur 0,68 r0,0 0,06 nls
Pror 2,62 12,0 0,02 HzS
3ptbu r,t2 10,0 0,10 HrS
Axuuu-l 1,02 41,0 0,43 HuS
flxuuu-2 0,84 32.5 0,03 HzS
Exuuu-3 l,t0 12,0 0,02 HzS
louarrena 4,28 12,0 0,05 HzS
\etIIy r,60 40,0 1,50 II2 S
Xa-nran 1,74 48,0 1,90 HzS

XsnuHcxuE A.nru-araq 5.74 10,0 0,01 HzS
,(eneuuucxufi 3efise 6,62 r 5,0 0,02 HzS

3efise 2,82 20,0 0,01 _tI, s
llla6panvafi 1,06 13,0 0,01 HzS

Aros-
6nrr,rAxu 2,8t 13,0 0,01 HzS

Yrax l,4E 15,0 0,1 &s
fronex-l 0,87 17,0 0,2

HzS
H2 SiO3

fronex-2 1,07 14,0 0,r H,S
I{2 SiO3

fa.na-anru 0,50 12,0 0,2
H2

Opraunvecrue

I'cra6eficxrfi Kurceru 1,5 8,0 0,t2 Q9,
Krqux
I-aDanaypaa

1,0 12,0 0,2 Coz
ilarraaru 0,60 10,0 0,04 Coz
Xap-xap 1,40 10,0 0,0r Coz
CrasrHxa 1, l0 10,0 0,14 Coz
C€roaaro 1,03 8,0 0,02 CO,

[errKgqaugk6fi IOxapu
.(arurecau

2,5r l l,0 0,05 Coz

Aruaru
.{auxecau

2,58 I 1,6 0,06 Coz

fuEl<aHqaJUEr 2,80 12,0 1,2 Coz
r.Munmrerup Mrureuerup

35,00 28,0 0,4
J

Br
Krru6aaxap-
cxyft

Eoq.urH-l 6,35 I1,5 0,02 COz
Eosuttt-Z 4,25 13,0 0,u Coz
IIIarurap 2,50 9,0 0,2 Coz
Aruaru
I/lcrucy 4,30 39,5 0,3 Coz

Earupcar 5,6 18,0 0,02 Coz
Foryply 2,02 17,5 1,4 Coz
Tyrryx 2,80 16,0 0,3 C0z
Iapacy 2,71 20,0 0,05 Coz
9eperaap 2,54 1 1,0 0,02 Coz

Jlaqnxcxufi 3opxeumu 3,7 13,0 0,04 CO,
lllaruxenq 0,9 11,0 0,04 Coz
[aruranrr 0,89 13,4 0,08 CO,
Typurcy-
IVlnnreua-I 0,63 23,0 ?< Coz
Typtucy-
Munxeira-2 0,97 72,8 0,02 Coz

l4crucy 0,61 19,0 0,02 Coz
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Baraarru-
IIIaU

0,99 r 3,5 0,12 Coz

Axveaau-l 1,1 20.s 0.02 COr
Axuearur-2 0,45 I 1,0 1,0 COz

Axrvre.(ltt-3 0.55 t2,o 0.8 COr
Axueanu4 r,30 16.0 0.9 CO,
Hypaa.aun 3,61 18,0 1,6 COz
Tuxus-l 2,70 15,0 0,05 CO,

Tsrxrlu-2 2,60 14,0 0,02 COz

f.lllyua Typurcy l,05 r 5,0 0,01 COr
faapyrcxufi Tvr 1,39 13,0 0,6 COz

AouN-l 1,25 15,0 0,03 Coz

Eouu-2 r,32 15,0 0,02 COr
Ha;<qrtgaHcxa,
AeroHol,rHa,
Pecrry6rrxa

Ce.qepex 4,09 18.0 7.5 Coz
Eaaavnu-l 2,14 16,2 0,06 COz
Balaulu-2 2,01 16,0 0,06 Coz

Ea,uaruau-3 0,5 18,0 7,56 COr
Batrxrp 5,54 17,9 0,2 COr
Illopcy-aepe 3.97 16,5 0.2 COz
Ke6ae A:us 4,13 18,5 0,08 Coz

llepeurau 1,54 21.0 r,28 CO;
{yra 3.89 19,0 0,0s COr
I-aranqrt 3,31 18,0 0,2 CO,
Hara.uxup 5,42 26,3 0,04 CO:
f€rvrrop 3.29 18.0 0.5 COr
Taimaj 7,42 12,5 0.03 Cor
Aparbca 3,85 15,7 0,02 COz

Aruarrr
Jlererax

1,56 12,6 0,42 Coz

Tlrsu 0,42 0,42 1,35 Coz

CarrrsHcxr.ril
pafioH lIIup-urup 55,i2 26,0 0,5

HzS
J

Br
fp.uantr.run-
crufi

fIruep r,23 16.0 0,14 HzS
Ospa 7,32 13,2 0,20 HrS
Beprealoe 2,28 t7,2 0,r HzS

Jlepurcrufi BronroArom 0.37 13,0 1,80 COr
Macannuncxnfi .I[onysyreH 19,56 65.0 25,0 H,S

faparua 18,53 55,0
,)s HzS

Hcrncy t2,36 48,0 t0,0 HzS
Muruapcy l9,l I 40,0 1,2 HrS
f<rrypcy 18,45 64,0 45.0 HrS

JLruxrpaucxufi Mr.uHyx 40,74 33,0 2.0 H"S
Il6a*cy 3,66 44,0 l l,0 H,S
fansaBya 3.71 39,0 4,0 HzS
Meua-cy 3,47 4r,0 12,0 HrS

Acrapuucxul TaxraHers-
paH

0,4t 26,5 o,t7 HzS

Ar-r€pny 0,24 26,O 0.3 HrS
AjI?IrIa 6,79 49,0 3,0 H,S

B npe4enor ropuofi 3orrbr BoJrrruoro KaBKa3a I{ MaJIoro KaBKa3a I,IcrorlHrr-

Kra MrrHepanbllbD( BoA IIpry?otIeHbI K JII{II}If,M TeKTOHI{qeCKI{X pa3nOMOB.

Ha Deo-sanodHowt cKnoHe Eonuruozo Raercasa llcrottrrr,rKl.r MI{HePaJrbHErx

BoA pacfloJloxeubl B faxcKoM (kl;l:r;,zrcy, Ornan6ynar, fus6ylar, Mex6ylar, Kyp-
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Myx6ynar - c Mr{HepaJrr,r3arluefi 0,9-7,2r1ry Ae1urawrw 0,4-2,2t/c), Oryscrorrl
(Xanrxaa, Anuop, Eyrycruop - c Mr{Heparrsaqileft 0,7-l,lrl4 ge6uraurn 0,06-
l,Zt/c), fa6aruurcxol,r (fauepnan, Eyu - c Mr,rHepanrsauxefi 0,03-l,lr/n, ge6u-
ravu 0,4-2,21/c),Iy'.cv,autururrcKoM (Jlaruu, Begor, lnftattrct, Harrlagrsx u rp. -c Mr,rHepzurasaquefi 0,5-16rfu, Ae6ntauu 0,01-0,02n/c), IllarrraxuucKoM (,Iaran,
Yyxyptop,u, fanefi6yrlpr, Axa6aurr, Ke.ur,reAAlrrr r,r Ap. - c Mr,rnepaJrrsaqraefi 0,3-
l,Sr/n, re6u'rauu 0,02-0,3ilc) paftonax. Pq.( zcroqrrrrKoB xapaKTepu3yrorcs rro-
B,r-nneHHofi TeMfleparypofi. B gToM orHornen:llu cneAyer orMer]rrb r,rcrorrgr,rKr{
vlnucy c reMreparypoft nolrr 400c z Kyprnryx c reomeparypofi 30,50c a faxcxol{
pafione, Eyucrre Hcrormr.rKr,r c reMreparypofi 39,40c s fa6annHcxou paftone,
Xarxarcrue r{crorrr}rKr{ c reMleparypofi 320C a oryscrou pafione, garaucxre
ficrottrrl,IK,I c teuneparypofi Bo.4Br 32oC s Illarrraruncrou paftone. Bo4rr srux
LIcrolIHI{KoB - B ocrrosHoN{ cra6oM[HepElnl{3oBauHbre c BeJlrlrrrruofi uunepanrnsa-
qrau 0,3-1,1rln, to xlrMrtqecKoMy cocraBy - il,rApoKap6ouarno-cynrsarulre Ha-
Tpr,reBo-KaJrbrlr{eBo-MarH}reBbre, orqyrqaeTc.f, 3auix cepoBo.(opoAa.

Ornrwatenurofi oco6eHHocrbro Mr.rHepanbHbD( BoA Asep6afiaxancxofi .rac-
rra Eolunoro Kasrasa ffinsgtcs. To, rrro 3Aecb B orJmrrile or Apymx.Iacrefi gToro
FOpHOTO COOpyXeHI,Is He BcTperriuoTc, yrneKr,rcJrBre Bo.qbr u upar(TfiqecKr,r Bce Bo-
.uhr cepeBoAopoAHbre. PsA rcro.nu,rKoB colepxrt fio4, 6pona,6op, cunuxarrr.

flo,qanrfiorqee 6onrml{HcrBo MrrHepaJrbrrbD( Bo.{ Asep6afirxaHa cocpeAo-
ToqeHo ga MaJtou Kaexase. B KsnE6aAxapcKoM pafione rrcBecrHbr Hcrorrgr{Kl{
vcrncy, Eorgnrr, Earrrpcax, forypny, Tymyn r 4p. (nunepar:orrsalirytr 2,0-6,3r/4
Ae6ursr 0,02-l,4ttlc), n Jla.u,rucxolr pafioue - Mrurxeng, ,{aurolu, TIInyKeHA,
Typmcy, Axueruu ra 4p. (rr,rureparru3arryr, 0,4-3,7 rlry aelan:,;- 0,02-2,Slc), t f t-
Aa6eficrou parione - 9ar,qam, Xap-xap, Claaluxa, Cororury n ap. (uuxepanr,r3a-
qrs 0,6-1,5rfu, ge6urrr 0,01-0,2tilc), r ,{arurecancKoM parioue - AraxaH.rzurJrbr,
flarnrecag (rr,rnnepam3arl]rr 2,5-2,8t/n, Ae6uru 0,05-2,8n/c), a ropoge IIIyma -
Typmcy (lrruepann3aru, 1,05r/n, Ae6rru 0,01n/c), n ra4pyrcrona pafioue - Ty.,
,{oux (uuneparursawte r,2-l,4rln, Ae6nrs 0,02-0,6trlc). B eroru orHomeHr{r.r
oco6oe Mecro 3arrlrMaer ropHarl aona Huqrrsaua. 3.qecr nporBJUIIorc, r6Becr-
Hrre E4garvgrrr, Cupa6, Bafixrrp, Har4axrp, Twutr a Ap. r,rcrorrur{Krr, c BecbMa
lrr{poKr{M ,ryrarra3oHoM }r3MeHeHfrfi tvrJJJf€putil3arrwrt or 0,5 lo 7,4t/n ra Ae6r,rror
oT 0,02 lo 7,6ttJc.3ru eoAEr B ocHoBHoM yrneKr,rcJrbre.

flo repualurrru csoftcrsal\,r K.flJm644xapcxar rpyrrfla r{crotrHr{Kon (Hux-
l;.niavcrucy r.r Bepxnrafi vcrncy, Earrrpcax, r{ Ap.) r4Meer reMrreparypy 2g-740c,
BOEr rro xr{Mr,rqecKoMy cocraBy il,rApoKap6oHarrro-xJropfi,urbre Ha,rpr{eBLre, co_
Aepxar p4AoH, Crponqnfi, TETulrr, 6porr,r H Ap. Mr.iliposJreMeHTbr. Mnrme4-Axrrrea-
JI}IHcKtlt rpylila I{crolIHHKoB yureKr{cJr6D( BoA xaparceprrcyercff 6olee rlllsxofi
reMreparypolt (22-29,5"C), xrrutavecrurfi cocraB rroA3eMHbD( BoA nrAporap6o-
HaTHo-xJropll.urtrfi narpuenrnl. Ha(trmancKafl lpyflna xapil(TeprByerc, cla6o_
TepMaJIbHbIMI{ rIoA3eMrIEIMrr BoAaMu. Terraueparypa r{crortrrrrKon Bafixrrp, Ha-
r4AxI'Ip, lxynrsa - 22-260c, rr3 cKBiDKr.rn, .rpooyp"rrHbD( Ha MecropoxAeHlrr.r
,{apprrgar, roryqeHa BoAa c reMrreparypoit 4l-520C, c xJrop]r.uglrM Harpr{eBbrM
xr,rMlrqecKr,rM cocrasoM. BafiXUpcKulr u HaraaxupcKaf BoA6r r{Meror nr4poKap-
6onarnrui Harpuenrni xr{Mnqecrr{fi coffas.
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HenocpeAcrnenno ua Kypuucrcoil H?kMeHHocmu cepoBoropo,ryGle, I{oAo-

6ponanue M[HepaJIbHBIe Bo.Dr o6uapyxeru B cKB&KI{Hil(, npo6ypenHbx Ha ueQrr-
ra3 v flA TepMUIrrbHbIe B0I[6r, B MeJIOBbD(, IUUeOIIeHOBBTX, 9OUeHOBED(, CapMaTCKOM,

ilKrrzlrturbcKou u a6urepoHcKoM BoAoHocIrBD( KoMrrJIeKcux, a raKxe B orJIoxeHIrrD(

flporyKfl{BHofi rorula.
flo nau6oree KpynHbrM BbD(oAttM u uepcreKrl{BHLIM IrnoulaAflM cepoBoAopA-

urx, ftogo-6pouurx, KpeMurrcrhD( Mr,IHepaJIbHED( BoA B l4cuavstswacKoM, Jlepnc-
cKoM, Arraucrou, Bapggncrou, Teprepcrou, Xa.u€I3cKoM, fleeeulucxorrt pafionan

u na A6ureponcKoM noJryocrpoBe ao 1996 r. 6ruu BbrrroJrHeHbl pBBeAow{He pa6o-

Tbr Ir rlpeABaprrreJrbHo orIeHeHbI 9Kcluryaralu,IoEHble 3i[IaChI.

K coxaneuulo, [ocJre groro flepfioAa [r3yrreH]re M[rHepaJlbHhrx BoA Asep-
6afiaxara [plrocrauoBneHo. Haprgy c QrauaucoBhll\{I{ npo6reuaura, upn.uanofi
groro fir.ilaercfl. TaKxe H orpaHuqeHuocrb rexuuqecKllx Bo3MoxHocteft.

AHalns cocrorHrm crerreufi prcBeAuurHocr]r MecropoxAeuuft IroKzl3hrBaer,
qTO I3YIIEHbI, OUCHEHbI LI YTBEPX,UEHBI SKCNJIYATilII,IOHHbIE 3ANACbI B OCHOBHOM

rro KpyrrHbIM ecTecTBeHHbrM BbrxoAaM MI,IHepaJIbHbrx Bo.u, [peAcTaBJrf,rol{ux JIe-

ue6nylo ueHHocrb. Xors Ir rlo grlrM Mecropox.(eHl{ffM HccJIe.qoBaHruI conpoBox-
Aam{cb neo6xorunrurrur 6yponrruu pa6otzlMl,I, ToJIBKo JMItrb fio4o-6pounble Bo-

.qbl A6mepoua oqerreHbr He fro ecrecrBeuHbu BhrxoAnM, a rro pe3yJrsTaraM 6ype-
laers. kr onpo6onaur4.f, pa3BeAortrrlD( cKBuDKr{H. Hs uepcneKTI{BIrbD( KpyrrHBrx ecre-
cTBeHHbD( BbD(oAoB MlrHepaJrbHhrx BoA He pelBeAaHbl 9KcrllryaTaqrroHHble 3a[a-
cbr rro llcrortrrlrry Broruo,uons e Jlepmcrou pafione I{ rlo HcrorrHrrKy A-naxan-
qilJrnbr n,{aurxecaucxotrl paffoue. ]ro cB.fl3zulo B ocHoBIroM c reM, rITo 3Trl Mecro-
pox,ueHr{ff pacfloJloxenbl B TpyAHorpoxo,urMbD( ropubD( ycJloBrrnx, pe.rreip rep-
pr,rroplru cr4JrbHo pacrrJrerreHnrui, 4ocrasxa neo6xoAraMoro pa3BeAotlrroro o6opy-

AoBarrrrf, cBr3aJra c 6onrruuuu cJroxHocrrMll. flo raxuu Mecropox.ueH[rM ueJle-

coo6paano opraHrrarlu, KaK MrrHlrMyM roArrlHoro uIrKJra ua6moAer*rfi sa ILe6u-

TOM, Xl{MrrrqecKr,rM cocTaBoM r,1TeM[epaTypoft ncrowl{Ka, rITo no3BoJI]IT OUeHHTb

3KC[JryaTaqHOHHbIe 3aflacbl.
flepcrernaBHbre MecropoxAeHr,rfl rropoBo-finacroBbD( MI{HepaJIbHbD( Bo,[,

6orarrx cnelu,r(puuecKlrMl,r KoM[oHeIrraMLr, 3alleralor Ha npeAropHbD( ]I Mex-
ropHbD( paBHrruax pecrry6rnrrr.I, xa rny6nrux or 150-200 Ao 600-1000 rr,r. Ecrnt

uuercrquftcs [apK r]rAporeonoruqecKr,rx 6yponsx arperaroB tlo3BoJrrer BhmoJI-

Hlrrb orHocr{TeJrbHo KatrecrBeHrylo pa3Be4ry MecropoxAetuit,3aJreralolql{x Ha

rrry6rnax ao 300-400 M, To c 3a.raqaMr.I uo rrry6oxosanerarcIquM Mecropox.ue-

HlrrM orm He crrpaBrffrctcs. B 6onrrurncrBe cJryrlaeB He yAaercs, rtfr, o6ecue'[{Tr
r,rMeroquMr{c.f, arperaraun neo6xor}rNr,uo KoHcrpyxrlulto ) Hvt 3aBepl[r{Tb 6eg oc-

roxneruul 6ypenue pa3BeAorlnofi cxsax[Hbr.
Cepresnoft npo6leuofi smilaetcfr, cJroxrlrBttreec, trpH HoBbD( 3KoHoMI{tIecKID(

oTIIOmeHr,Ifl UOJIOXeHIe AeJI IIo [poI.I3BOACTBy, pO3JII{By A pi€J,Ji,i3aw,drr MI{HepaIIb-

HbD( BoA. I,I3necmo, .rro {pyrurblvfl,r [pou3Bol[rreJUlMr,r MHHeparIErrbD( BoA B Asep-

6ali.pxalre B TeqeHr{e.uoJrflD( rer 6ruu r.BBecrIIbIe 3aBolFI rlo po3JtrBy - Balair,nrr,

Cupa6, Baiuorp, klcrncy. Co nropofi uonoBrHBr 1980-x roAoB AeflreJlrnocrb m 6rr-

na uprrocriuroBJreua fi:ru xe cr4JrbHo orpauratleH4 a 3aBoA I4ctr.tcy BrIocJIe.rcrB]Iu

oKa3arrc, B 3oge oKKyrlaqrur. BocnormsoBulBrllllcb grI{M, Tiuore I{ orcyrcrByeM coor-
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BercrBylouefi uopttlarrmHo-3ull(olroAateEuofi 6azst, MexaHrrcMa JMrleH3r{poBzlHr,r.t
llcloJlb3oBauruI Mr{HeparIrIrLD( nc)A, pa3Hbre rop}r4mecKr{e n Qusruecrfie Jtr{IIa cra-
JII{ 3trIIoJIHfiTB oopasonasmuictr BarqD.ru, flocrzlBJrfl, Ha pbrHoK npoAyroruo coMHrr-
TeJrEHoro KaqecrBa. Orur ue corlJra I{yxHEnI ocBarmarE BLIcoKoKarIecrBeHHbre JIe-
qe6no-ctoltoBrre MuHepaIIBHBre noArr Jlepuxcxoro, fsAa6eficxoro, Aauxecancxoro
pafionon, yro rpe6yer BJroxeHurr cvrn cpeAcrB, a flourrtrr flyreM 6ucrporo o6ora-
rUeHlrr. Becrua rlulpoKil, flocraBKa Ha pbIHoK Irrlacrr,rKoBbx 6yrrurox, 3iI[oJrHeHH6D(
s 6oJnutrffictae ao4ofi HerrcBecruoro qpoucxoxAeHl{r, c IpI{KJTeeHHEIMI{ oTr{Ker1a-
Mr.I c H3BegrHhrMr{ B Hapo.[e Ha3BaH]rrrMI{ <[ar"naueim>, <fLrpryrry>1, 11ITIg614p;,
<Canorrry>, <Capr,uar>>, {Be4o>>, <Erouryp6yirarD H Ap., o6re.uurermrur o6ryan
Ha3BilHlreM <MunepamHhle Bo.(bI Asep6ari.pxaua)), craJrBHo y \aprrJru rro pe[yrdrpil{
MlrHepaIIbHbD( BoA crparcl. Bo mronx cJrfralD( grr{ BoEI He roJrbro He orBeqaror
rpe6onammu IOCT 13273-88 <Bo4u MurrepaJrbrrlre ne.re6uile r,r neqe6Ho-croJro-
BEIe)), no u ([alcrruecrcd xmrnrqecrctri cograB Bo.Er B 6yrrume cu,Jrbuo orJrrFmerc,
or [oKzl3ttHHoro Ha 3TI{KerKe. }ro o6momerscrso orpaHlalrrrBaer rrepcllercrlrBy pa3-
B,LITLLfi. BIIylpeIIHeIO rI BHeIIIHeTO pbIHKa TaKXe AIUI IBBeCTHbD( M[HepaIIBHbD( Bo.U B
c.nflae nogo6noueru,rs rrx HopMzIIrBHoro qpoz3BolcrBa

C npyroft cropoHrr, B Tex cJq ruurx, KorAa gKcrrJryarr{pyrorcf, MecropoxAe-
HHg, }jJIH HCTOIIHT,IKTI MlrHep:UrbHbD( BO,(, He rrrlTbrBaeTcs, orpaHrMeHHocrb ID(
3arlacoB. Bypmcr cKBaIoIHbI, Koropbre HapyrtrElror ecrecrBeHHrul pexrau ucrorr-
IrLrKoB Ir qpl{BoAtr K LlcroqeHrlro 3arracos. He co3Aarorcf, 3oHbr ctururapnofi ox-
parrbr u ne co6rno.4arorctr yciroBl-r, orpaHHqeHHr, rrro cuoco6crByer 3arpr3lreHHlo
loA3eMHbD( soA. He o6ecueceu 4pauonrfr pexl{M grcrrJryararl}rfi uo MHotr{M
cKBaxHHaM, BCKpErBtrrr{M TepMzIJrEHbIe MLTHepZIJIEHLTe B0,{6I.

Cwmaercs ueo6xo,ryurna :

- BoccraIIoB.,IeHI{e ruIAporeonorrrqecrr{x EccJreAoBarrufi rurrepanrHbD( Bo.(
cTparrhr;

- flepeoqeul€ gKcrrID/aftIIEoHrrhD( 3arracoB u paapa6orra pexorr,renggrgni 11o pa-
utroHaJIBHoMy Irc[oJIb3oBitHI,[o uecropo4netmi tr r{crorIHIrKoB Mr,rHeparlbuhD( BoA;

- o6ecueqeHlre ru.{poreororrrrecKoro MoHtITopr,IHra Br,me[puBeAerrubD(
110 ecrecrseunbrx BbD(oAoB MilHepairBnbD( BoA, orBeqarorryrx rpe6onanwmra,
EpeAtrmnseMbrM r nese6Ho-croJroBElM R neqe6nrnr BoAaM;

- [epeBoA BceX CaIMOI{3JrI{BaIOryD(C' CKB{DKrIH, BcKpBrBrrrrfx Mr{HepiurbHbre I4

TepMaJrbHBre BoAbr, na rpanorrfr pexl{M;
- o6ecne.renue s@$ercrrrBgoro KoHTpoJrf, HaA [poH3BoAcrBoM r,r peaJrr,Ba-

qrefi ne.re6Ho-croJroB6D( Mr,rnepaJrbubD( BoA.

JII,ITEPATYPA

ACKEPOB A.I. 1954. IMmeparnrue ucro.*mar Asep6afiprena (uonorpa(pur), Earcy, 330 c.
KAIIIKAIZ M.A. lg52. MuHepanuue HcroqHHKH Aeep6afi,prcanc*or cbr. 

-s"r.y.-

355



rrrAxAAr B BocllpuflTu*t M.A.KAIIIKA,fl - <EEJTOE rrfTHO>

A.A.Eafipauon
Hayuu o-uc caedoe amerac xuil uucmumym tvtuHepatbH ozo cdpbn

Haquouanauoil ze onoao-paseedoqnoil caycrc1a
Muuucmepcmaa eKoJtozuu u npupodnau pecypcoe Asepflaildcrcaua,

AzI009, Earg, yn. Eauupa CaQapoaty, 103

BaEpanron A..d lllaraar B BocrprrflTrru MAJtaruKas - <<6euoe rrarrro)L MA.IGruxar, rra 3ape
IafreHlur o0uorynon Manoro Kasrca3a LIIauar &sss:rri, <6ernnl nr[roMD. OAu,r uccleAoBarerur Bno-
cIeIcIBHIT Cr{HTaJtr{ ero Cpe4rercpqq&{ rer$oHUqecKHM rroKpoBoM, cJro(eHHbrM ByJrrcaHoreHar{r4 IpyE e

- otril<rudropreM, H@aBroxroHoM Hrrarr@reHoBbu prfrou.

Bairamov A.A. According to the Kashkai M.A. perception Shakhdag is a'6rvhite spot'. On
the dawn of a study of the Minor Caucasus' ophiolites Kashloi M-A. has declared Shakhdrg as a
'thite spot'. later some researches considered it as ttre Middle Jurassic ov€rtlm$t sheet composed of
volcanoge,lric formations, the others - as a synclinorium, neoautochthone and Palmgenic rift.

Bayramov O.O. $ahdaE M.O.QaSqaym taxayyiiltnda <<a[ lekadin. M.O.Qagqey Kigik
Qafqaz ofiolitlerini Oyranilmesinin baglan$crnda $ahdag <<a! leka>> adlandrrmrgdrr. Sonrakr
tedqiqatglar onu orta yura vulkanogenlerinden ibarat tektonik 5rttk, bezileri gah sinklinori,
gah neoawoxton, gah paleogen rifti saymrqlar.

B reolorraqecKylo rurreparypy IIIa<aar BorrreJr KaK ocHoBHoe 3BeHo I.efi-
rIIlIHcKoFo xpe6Ta He IIoroMy, .rro o6na4aer MaKc]rManbHofi aucotofi, a 3a cBoro
o6oco6reuHocrb. flpyme Bepmr{Hbr ororo xpe6ra - fapaapxau (3063111), foAxa-
gar (3318M), Eelor fuuanAar (3369u) cJroxeHEr nopoAaMr,r oQuolrronoft acco-
Ulzal4ril fefi-qa-Axepr.rHcxoft MeJrarrxeBofi gonu. [IIa:<Aar cpelu rzpnrrrpr Bhrco-
qaftrrr,D( BepurI{H Manoro Kamasa, KaK I{cxJrrcqen}re, o6la4aEr orHocrrreJrbHo
MeHbrrJeft Bbrcorofi (2901u), ucxoAfl r,rs csoefi reKroHr{qecKofi rprpoAbr.

M.A.Kaurafi eue Ha 3ape reoJroruFrecxoro r{3) reHr,ur oi[uormron Manoro
KasKa3a crrrrraJr <<6errru nrrsou>> Teppr,mopuro, pacnoJroxeHHyro K 3arraAy or
6acceftson pp. Krcrcoppsryafi H Jlesqafi. Kax pas yro (6enoe rurrrro>) - llla<aar-
cxrafi xpeSer r .qaruueftiueM craJl o6rercrou Ae6aros orHocrrreJrlHo ero reKTo-
HruecKoft npilpoABr.

K.H.naSSeHroiIbIr (1934), nepBbrM 3aHlrMaBrrrufics HccreAoBaHHeM ororo
<<6enoro ruITIIa)), Bo3pacr Bynr(aJroreHoB, cJraralouuD( lllax.4arcKr,rfi xpefur, orr-
pe.{eJrril cpeAHeropcKlrM r{ BhrcKa:}aJr MHeHue o6 ux reKToHr{qecKofi flpnpoAe -
Kar( roKpoBa. K crarbe <<Eaccefiu o3epa I-efi.ra>) fipr,rJroxru peAqafmyro (poro-
rpaQurc, 3arleqarJleBflrylo uaqnxr cpe,UrercpcxrD( ByJrKaHoreHoB (Ha Smo uep-
urrfi Qon) Ha BepxHeMeJroBbre-oorleHoBEre H3BecrHrrKr.r (6ermfi qBer). flo ero
.4aIIHEIM, Ha OTAeJIEHLIX rIaCTKUIx IOAoIIIBLI STOrO H4ABLITa JIe]I@T KaTyHEI ByJI-

KaHOTeHHbD( [OpO.rI r,r BAOJTE naxnefi [oBepxHocrr,r noToKoB 6agarlbToe x aHle3}t-
To-6asarrToB flpocnexl{Barorcfl 3epK:IJra cKoJrbxeHr{f, u 6opos4u. Ynorvrrnyrrura
aBTOpOM 6rUO yCraUOB.JreHO Cpe3aHr,re ByJrKaHOreH,MH CpeAHefi rcpu pa:UrUqHbX

ropr,r3orrroB 3oueHoBbD( u BepxHeceHorrcKr,D( IBBecTrrfrKoB npH rroJrHoM o/IcyrcT-
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BI{}I 6A3AJIrH6IX KOHHIOMEPATOB MCX.qY I{3BECTHflKAMIT U BYNKAHOTEHAMI,I, qTO

ncKrloqaeT TpaHcrpeccHBHoe 3aJleraHr,re nocnelHl,Ix.
crrycrr 6oree 20 net, Bo3pacr r,r reKroHr{qecKarr npr{poAa Irla<garcruo<

ByJIKaIroreHos 6rtnr repecMorpenu P.H.A64yrulaenurra (1956) Ha ocHoBaHr,rlr
o6napyxenfifl. LrM y c. AcraQ [auxecaucroro paftona r,r3BecrHf,Ka c HyMMynrrro-
nofi Qaynofi soqeuororo Bo3pacra, a raro(e ucxory rls cneAyroqux coo6porce-
mrfi. B pa3pe3e r. [apr44ar Ha rreBoM 6epery p. 3axrvruafi BenqarotrIfie pa3pe3
BepxHero MeJra ceHoHcKr{e r.BBegTH.rrKr,r [4A{lroT Ha ror. B pafioue c. Hoso-Hra-
HOBKa B BepxoBbfi p. 3axrvrvafi [orocrrarbre ryou* coAepxar gorleHoByro oayny.
Ha rcxtrou cKJIoHe lllax.qarcxoro xpe6ra - Ha ceBepHorr,r uo6epexre o3epa I-efi"qa
BepxHeceHoHcKl{e IBBecrErKr{, HecouracHo rrepeKphrBaroq[e oQuoma'rorufi
KOMrrJreKC, flaAaror Ha ceBep. flo unexalo yrroMfl]ryroro aBTopa, BynKaHoreHhr
Illaxlara pacnoJloxeurl HaA I,BBecrrrrxaMyr yr tto mpa'rurpaQffiecKoMy rroJroxe-
Hr,rro [pilH4AJrexaT K gorlerry.

Yuecrno HanoMHr{Tb, qro BepxgeMeJroBrre r,BBecrHrKr{ r. ,{apra4ar r{ rro-
rocrrarhre ry$u c. Hoso-HsaHoBKa cJrararor uerrrpoKJrlruanr falaxeru-Aaruxe-
cascrofi cI{HKJII,IHaIIrnofi gorsr, Koropiu 3arJrroqeHa MeXAy lllarrlrupcrr,rM rroA-
HrrI{eM u Mypor4arcxofi arrrmurua.rrrnofi gonofi. A oQuomlrosBrfi rorvrnnexc
ceBepHoro no6epexrx o3epa fefi-.Ia nplrHaAJlexrrr r fefiqa-Axepuucxofi MeJraH-
xesofi 3oHe, Ha Koropyrc c ceBepa Har[BrrHyrhr cpeAHeropcKr{e BynKaHorenu My-
poagarcrofi arrrl{Kill,rHalrlrnofi gonrl, 3arr4AHbrM rrpoAoJDreHrreM KoropED( rBJrrgr-
cs lllaxAar.

K.H.Ila$r[euroJrbrl H$aMeAJmTeirbrro onpoBepr mo coo6rqeHue, Aorryc1rur
or6op o6parqa c HyMMyJrr.rraMr{ rre H3 KopeHHbD( [opoA, lrcxoAfl H3 Toro, rrro ce-
Bepo-Bocrowrrfr crcnou Mlpon4arcxoro xpe6m cJroxeH BynKalror€HHBrMr{ o6pa-
3oBaH}IrMH 6afaoc4 B pa3pee KorophD( HeBo3MoxHo Hutlrr{que gorleHoBbx }13Becr-
H,IKoB. Crrygr, HeKmopoe BpeM,, K.H.TIaQQeHTojIbII BHoBb BepEyJIc, K Bonpocy
HaxorKr{ H3BeqrrrflKoB gorleHoBoro Bo3pacra y c. Acm([ ,(auxecaucxoro paftoua.
B c6opunxe, flocBflq,eHHorrr rc6nuero sroro uccJreAoBareJrr, K.H.flaQ6enro6u
o6Tlmlut, rrro [rHLIureEt r.rcqepnaH, Tar( Kar( P.H.A6ayruaeB He Brrcryrrrdr B reqarr,r
c o[poBepxeHr{eM.

Pearunrarurefi rqefi P.H.A6rynnaena o6 sorlenonou Bmpacre BynKaHoreHoB
Illaxaarcxoro xpe6ra craJr s{ruuMarbcr T.A6.facalros, xmfl neper yruM oH (1974) n
6acceftre pp. Eaprrrrucy u Krorcopanyyafi BhrreJrr{Jr Eoraaqcrcflz, cycyenyrcxrd,
r{anrmrcruur TeKToHI,FI@KIIe tto{poREr, clroxeHHbre HrDKueMerIoBbIMI,I IBBecrIUIIclMrr.
Korrrexcrou.llJrf, sroro c.nf/Iuilro ycrarroBJreHr{e O.E.A.menrna n X.Arurouofi (1968)
ua r. Cycysnyr BaJI:IIDKI{HcKID( [rsBecruf,KoB, paHee cqraraBrrrr.Drcr BqDCreMeJroBbrMr{.
Flasarr oH c rroto, rITo, o[IrcbrBtu MeJrarDK llIar<rarcxoro xpe6m, BbrreJI]IJr 3Agcb He-
otlBToxroH, BKItrOqaiI B Hero I{ ByJrKarror€HBr cpemero SorIeHa AaHrroro ropHoro co-
opyxeH.rr. B ceoefi laouorpa$ n <<oQuorurru Manoro KaBra:a>, IIoEITo)KHBaJT
cron coo6paxcemu r qpe${aynu{e coo6qeruu, T.A6.facanos (19g5) rputrreJr K 3{l-

* 
HarIoM-HI|M, qro B pa3pe3e BynxaHoreHoe lllax.uara noAo6nue 3Tr{M norocrrarrrrn ryQau nopo-

4x ae o6uapSarceuu.
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KIIIoqeHI'ilo, qro Ha lllaxaare cyqecrByer o.uronuemrui crurcrrruroprd Ha Mecre pa-
Hee BEIIeneHHoro I'IM xe aBToxroHa. B coeldesnrofi crarre (1990) oH @nrircnrrcfi c
MHeHlreM o Bo3MOxHOcrr,r BLrAerreHlrfl Ha lrla<Aare naJr@reHoBoro pllQna

Taxuu o6pasona, <6eroe flfirHo> lllaxaara B HHTepnperaur,rr T.A6.fa-
caHoBa flwlr.gtcfl, H oHr{KJTHHOpI{eM, H aBTOXTOHOM, tr flaJleoreHoBrtrr pnQrou.
oc'raercx roJrbKo y$Ltrrr,rrbcfl, rrro Ha raKoM KpoxorrroM xpe6re yg-o"" yar"-
HOBHTb BErrrrenepeqficneHHyro raMMy reKroHr.rqecKrD( crpyrcryp. B uonorpaQuu
orMerreHo, .mo Illa,r.qar o6laAae,r urupunofi 16 xu,.qrunoft 2s-30 xu, a cnararo-
IIIlle ero BynKaHoreHbI xapaKreplr3yrorc, rroJrorfiM 3zLJreraHHeM rr cireAyrour,rMr,r
MOrrIHOCTrMr,r: B pa3pe3e qepe3 r. foAxa.qar - r.faslrr - 3000 M, B BepXOBbf,X
lllanarrapvar - 2680 u, r 6accefine p. Kroruopary.rafi - 2l0O r, , u"pxomflx ga-
rI{HIepe - 2050 u.

Anr nonsmbl cBeAeHafi no usyveuuro <<6e.noro rrrrHa>) Manoro Kanxaea
HanoMHlrM, rrro B crarbe f.H.Kepurvrora T.A6.facaHoBa (1967) Bo3pacr BynKa_
HoreHHLx o6pasonHril m. I-annu n go6anlar o[peAeneH KaK Mlrorrngoqenouufi.
flo .qanHuu yfloMrHyrbrx aBTopoB, Mr.romuoqeHoBhre BynKaHr{qecK1e [porBne-
Hlrfl, Ha reppHTopl{tt lllaxgarcKoro cHHKJILTHopuA xapaxTepr,r3oBaJrr,rc6 cJreAyro-
uefi uocleAoBareJlbHocrblo: BHatluue o6pasonanucr gKcrpy3r{BHbre Aarrrrrbr r.r

aHABEro-.qarlrrrbr (uyprysaarcxaa rpyuna), a 3areM - roKpoBbr Jru[apHToB, JrIr-
nap}Tro-AalllrroB, raqfiToB rr aHAe3I{ro-IarEroB (rarulzncrae r{ KaMhrrrrJrr{HcKaJr
rpynnu).

T.A6.facanony ( I 984) rpr,rHa,uJexar paAuonorrqecKr,re AaHHEre, coffracHo
KOTOpETM Cy6nylrauuqecKHe r.rH{py3rrBbt r. faulu Aarr.rpoBaHH s 43 MJrH. Jrer,
Ha ocHoBaHlII{ qero npopElBaeM6re r,rMr,r ByJrKaHOreHLr Cqr,rTaroTcfl cpeAHeSOrIeHO-
BBIMr{. O.(naro, coulacHo r€oxpoHonoruqecxofi rrrKalre, era qx$pa coorBercrBy-
er rrr.rxoreMy eorleHy. l4cxory H3 3:foro, BpsA nu KoppercrHo [pophrBaeMyro AaH-
HbrM rrHTpy3r,rBoM ByJrKaHOreHHyrc TOJTUIy ClI}ITarb cpeAHeSoueHonofi, T.e. Mo-
.noxe cy6uy.rrKaH[qecKoro rurrpy3r.rBa. Ha ocuoBilHr,ru oKtBaHHOTO MO]I(HO 3a-
KJrrorrr,rrb cneAyrcuee: HrDKHesOrreHOBoro Bo3pacra cy6nynxauusecrr.rr milpy3r.rB
flpopbrBaer ApeBHroIO TOJTTS/, T.e. BynKaHoreHbr cpeguefi rcpu. HanoMHr{M, rrro
Ha r. lacanHeHe Ha cpeArlercpcKlD( ByJrrarroreHax 3arreraror oxc(fopAcxue uo-
BecrHrKI{. Ha r. EnrmrrAril( Ha MaJIoMorrEEre flecqaHflcrhre H3BecrHffKr{ coilIac-
Ho 3alreraKlr Quoneronoro IEera I,I3BecrKoBHmue ryQoreHhr H3MeHrrlrnofi uorq-
Hocrl{. Yuecffio HarIoMHrilTB, qro Bo sceM MaloM Kanrcase aHullrorurrHue Suo.ne-
ToBEre ryQoreHu Aarr,rpyercf, KaK K[MepHAxcKHe. Cle4orarenlrro, Ha lllaxaare
B TeKfOHr{qecKoM noKpoBe yqacrByer reonofl{qecxzfi rourueKc, ToxAecrBeH-
Hrdi raxosoMy ceBepo-BogrorrHoro cKJroHa Manoro Kasra3a.

B saKmoqeHrre cneAyer KoHgrarr{poBarL, rrro lllaxAarcxufi, Eor4g4arcxrafi,
cycyuyrcrrfi rerrourqecKr,re [oKpoBbr o6pasorarucr n nrrpr,rftcKyro cxr4Arra-
ryo Sa:y anrruaficxoro rercroHr{qecKoro qr{KJra.
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IP]IPOTIbIE IA3bI MIIHEPAJIbHbIX IICTOTIHIIKOB
A3EPEAI,IIXAHA

AaAamen A.M.
Hucmumym zeonozuu IIAH Aeep6aildlcaua,

A3I143, Eary, npocn. f.,\ctcaeula, 29 A

Aanames A.M. IIpupoAHbIe ra3bl B MIIHepaJrbHbrx HcrorrHnxax Asep6a[axaHa. Mnne-
purnbHble I,IcroqHltKLI A:ep6afi4xaHa nprrypoqeHrr B ocHoBHoM K ropHbrM o6nacrsla pecrry6lurH.
Hecuorpr Ha ro, qro .qocraroqHo HccneaoBaHbr feoJroro-TeKroHrrqecr(He ycJroBr{fl paccMarpllBae-
uofi reppuropnra v uSyqeH xl,rMl,rqecxrrfi cocras BoA MuHepalrbHbrx r.rcroqHuxon Asep6afi.[xaHa,
npr{poArsre ftBEr n3)AeHbr azureKo He ,rtocraroqso. B crarre crenaHa [olrrrr(a,uarl 6onee non-
HbIe cBeAeH}l-,I o xHMr{qecKoM cocTaBe 3TI.rx rul3oB B perLrOHaJrbHOM ruraHe.

Dadashev A.M. Natural gases in mineral springs of Azerbaijan. Mineral springs of Azer-
baijan are mainly confined to the upland regions. Despite the fact that geologo-tectonic conditions
of observed territory and the mineral springs chemical composition have been studied well, the
natural gases have been studied inadequately. It was made an attempt in this paper to present more
full information of chemical composition of these gases in a regional plane.

Dadagov A.M. Azarbaycamn mineral bulaqlannrn tebii qazlan, Arerbaycamn mineral bu-
laqlan respublikamn asasan da$rq vilayetlerine mexsudur. Nazerde tutulan orazinin geoloji-tektonik
Seraitinin kifayot qedar rodqiq edilrnesine bormayaraq, Azarbaycanm mineral bulaq sularmrn terkibi
tam d,yrcnilmemigdir. Bununla elaqedar olaraq, taqdim edilen meqalede oulararegional plandaba:ola-
raq, bu qazlann kimyavi Hkibi haqqrnda deqiq melumat verilir.

Mrruepaarnrre [crotIHHKrI Asep6ffixaHa rrp[ypoqeHbr B ocHoBHoM K rop-
HEIM o6racrrM. Hecuorpx Ha Aocrarorilryo ficcJreAoBzlullocrb reoJroro-TeKrou[r-
qecKlrx ycnoBlrrl paccMarpl{BaeMofi Tepprropuu fi vrgy{rcHHocrb x}rMr{lrecKoro co-
craBa Bo.{ MI,IHepUIJIbHbD( [crotilrEKon Asep6afiA2rilIq npr4po.Urbre ra3br rrx r,r3fre-
HbI AUITIeKO He AOCTaTOTffiO. B CBtr3r{ C gTrrM B CTaTbe r,BJIaftIrOTCf, 6Otee rlJrr,r MeHee
tloJlrrbre cBe.{eEI4rI o xI{Mr,FrecKoM cocTaBe STrD( rzr3oB B pen{oHalrbHoM [JIaHe.

lvftureparoltre I{crorrHr,rKrr Arep6afiromana B ocHoBHoM pac[onoxerrbr Ha
Eornmou u MaroM Kaaxase, n llax*maucKofi r.r lmu<rpaucxof o6nacrm, B reono-
mqecKoM cTpoeHHlI KoTopBD( yrIacTByIOT,UeBOHCKr,re, rOpCKr{e, MeJroBbre, trzlJreoreHo-
BbIe, HeoreHoBBIe I{ ilrrpouoreuoBrle orJloxeHr{rr. llanepxeurrte tropopl, Koropble
I{3JII{,mICB IIa rIOBep)GrOCTb r4rm3agl]hrrlJa B HeApZIx 3eMJrr{ B B}IIe }rErpy3IIBEbD( flOpOl,
MecraMr,r qpopBrBaror 3rr,r ornoxeHr4s rra Malou Kasra3e (Karm@fi,1952). Xm,mse-
crotrl cogmB ftt3oB MrrHepaJrbHbD( r,rcrorrHr'il(oB llcc,fleAoBuur rro AzrHHbrM arraJM3oB 60
[po6, I8 KoropbD( B HeKoropED( rrpo6ax orrpeAeJleuo roJrbKo coAep]r@m{e reJr}rf,, a B
ApyED( upo6ax o[peAeJrelrbr Bce ocrarILIIbIe KoM[oHerrrbr ra3a- Bo Bcex [ccJreAo-
BaHHED( rrpo6ax Ir3 ceMeficTB€r ra3oo6pa3rsD( yrneBoAopoAoB 6brJrr{ o6nappxeuu ue-
TZlrr fl 3Ttur, a ocTarrbHbre KoMrroHeHTbr JM6o BoBce He o6HapyxeHE4 rm6o npucyrm-
ByKlr B Br{Ae cJreAoB (AaAaruea, r{a,Aamen, 1972).

B cnssu c STHM B Hacroflqefi crarbe aBTop cqr{Tarr qenecoo6pa3uLrM olpa-
HfiqfiTbcs. yKzr:laHr,reM B Ta6Jrrrqe ilepBbD( ItByx rrL:ioo6pasnru< flpeAcTaBr{Teneft
yrneBoAopo.4oB (MeTaH r{ sTaH). Hapx/ry c gTLrM rrpu cocTaBneHr,r[ Kagrbr, rroKa-
3BIBaIOrqefi r,r3MeHeHlre coAepxaHr,L oT.(en6lrhD( KoMrroHeHToB B ra3a( MI{He-
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pzInbHED( llcTortrrlrKoB B Pa3HbIx pafioHax, MeTaH u STtuI [oKa3aHhI BMeCTe KaK
yrneBoAopoAHEre ra3br (yB).

flpo6u rara oto6paHhr HIttraH Bo BpeM, [oJreBhrx pa6or, a aHzrrrr,r3 e'rux npo6
npor.BBeAen e MocKBe B ra3oBBrx na6oparopux.BHklfiffu u BHI,II4I'ag.

B paftone Ma-noro Kasxa3a tccneAoBaHrr 30 upo6 Mr,rHepanbHhD( rrcrorrrur-
ron. lagrr grr4x ucrorIHr,IKoB orHocfiTcfl. K TlrIIy yfneKl,Icnbx, o qeM cBl,rAereJrbcr-
nyer upeo6naAalolqee colepxiur.Ie B Hx cocraBe COz (n cpe,qrreM 87,460/o) (cv^.
ra6r.) Cle4yet orMerr.rrB, qro B rreKoropbx upo6ar coAepxaHr.re COz AoxoAr,rr
Ao 99yo (Illuplan). Tonmo B Bo,qax MnHepalrbuhrx r,rcrotrHr,rxon flaumecaHa co-
.4epxiuHe yrneKr,rcnoro ra3a cHr(xaeTc, lo 49o/o 3a cqeT a3oT4 co.4epxaHl{e xe
flocneAHero yBenuqllBaerc, lo 5lYo. B ocranurrx upo6a< colepxarrue il3ora
xore6netc.fl B rpeAenzx 0,61 -l 5 J,loh.

Bo scex rIccneAoBzlr*rux npo6a>< ra3oB MraHepaJrEHLrx rlcrotruuxos Manoro
Karrasa coAepxaHlre yrneBoAopoAHbD( KoM[oHeHToB He [peBburaer 0,502. Kax
cneAyer rI3 AiurHbD( ta6rurqrr, ra3bl Mr'rHepaJrBHEx soA Manoro KaBxa3a rro KJrac-

cu(Drxaquu B.fI..fryueHI,I orHocrrc, K rasilM c rroBbrrrrennoft reluenocHocrbro
(-fryuenu, 1963).

B Hax.mmancxofi o6racm, B ee rIeHTpaJrBHbD( r,r BocroqHED( sacrflx, rAe pa3-
Blrrbl naego-rarhrosoficKl,Ie orJloxeHllff, r.rMegrc, cBbrrtre 150 rraunepaJrbHbD( r{crorr-
HtIKoB (Acrepon, 1954).3Aecr x[Ml{qecKr{fi cocras'rasoB M[HepirJrbHbD( rrcrortrr]r-
KoB I,BlnreH uo 6-u upo6arr,r rasa. 3TI,I ra3br IIo cocraBy orHoc{Tc, K yrneKr,rcJro-
a3orlroMy Tlrrry. B orrpr.me or Ma.noro Kagrasa 3.[ecE B fttsa>( Mr{HepaIrBr{bD( r,rc-

TOIUII{KOB COAepXaHI{e yilIeBO.qOpO,UrbD( KOMTToHeHTOB 3ZMeTrrO BO3paCTaer B oc-
HoBHoM 3a cqer MeraHa (rc 6%) trpu oqerrr MaJroM KoJrr{qecrBe ararra.

Ilpo6u ra3a H3 MuHeparlbrrbx rrcrorrHlrxoB 6rr.nr oro6panrr raKxe B Jlfrr-
rapaHcroil o6tacru, rAe 3Hatll,ITenblryro qacrE TepplITop}IH 3aHr.rMaK)T ropHBre
coopyxeHurr Tarrsuua.

MmepanrHhle I,rcrottrrmcu Jlxnxxpancrofi o6rracfi4 pac[onoxeHbr B ocuoB-
.HoM B [pelropHofi uonoce. B o6lacru lrMeerc.fl cBhrrtre 60 unnepanbHbD( ]rcroq-
HI{KoB, B ToM trr{cJre MacarmuncKue, JlmrKrparrcKr,re u AcrapxucKEe rpyflflbr
TepMaJIBIIbD( IICTOTIHTIKOB.

B reonornlecKoM crpoeHlrl{ srrax pafioHoB [pmilrMaK)T flacrr,re orJroxe-
Hr,llr rrJrr{oqeHa }r aHTporrorena (Kamxaft , 19 52).

Iasrr N,II,IHepzIIEHED( lrcrortrrl,rKos Macafffi,rHcKoro pafiona [peAcraBJreHrr
yrneBoAopo.qxblMlr KoMrIoHeHTaMr{, rAe I{x KoJr[qecrBo AoxoAur Eo glyo. B srnx
rzBfrx rrp[cyrcTByeT TaKxe cepoBoAopoA.

B Acrpaxancrcou paflone I{Meercfl pflA MLrHepaJrBrrBx rrcrorrHr,rKoB, cpelpr
KoropBD( Ha[6offiItrefi rpyunofi mnmcnpc rrcrorrHr,rKrr A-uauary, pacloJroxeHHbre B

8 ru m rcpoAa Acrapq K 3arlaAy. fasrt srrx rrcrotrHrlKoB o[rrocrrcf; K rlrorrrbu
Trlnar4 B KonopED( KoJrr{lrecrBo a3ora B ra:loBoM cocraBe AoxoA}rr lo 99Yo.

Cne.qyer [oAqeprcryrb, qro ra3br MI{HepiurbHbD( I{crorffimon Jlmrrrpaxcxofi
r Ha:<.rrmancxofi o6nacreft no coAepxaHraro reJrrrfl rrpeAcrzrBJrf,ror oco6rui r,ruTe-
pec B cB.f,3r,I c ero 6onrmoft rouqeutpargaefi IIo cpaBHeH[ro c rrcrortrrr,rKiMr{.qpy-
rux o6nacteft Agep6afiaxana.
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Ta6.rrnqa
I'asu nuHepaJrEHbD( oog Asep6aftI2raHa

Kounogenfirblft cocrzrB ranB Mr.rHeparlbnbD( [rcrorIHIIKoB loxHoro cKJIoIIa

Eonrmoro Kasxasa rmyqen uo 10 npo6arr,r, oro6pamur,t n parTona< 3aramart4 I-Dq
Ia6ulg. klcvrwtttun,tu Illarraa<a.

flo xuMnqecKoMy cocraBy ra3Er BoA Mr.rHepanrHLrx l{croquuros 3araranr-
cKoro pafioua orHocsrc, K tt3orHoMy rurly, B KoropoM coAepxaul,Ie a3ora lBMe-

Hrerclr B rIpeAeJlax 96-70-97-96Yo, n cpeAHeM cocraBrs, 94Yo. Corcpxaulle yr-
ireKr,rcJroro ra3a B cpeAHeM cocTaBJUIer 2,350 .I,Is ymero.qopoAHbx KoMIIoHeIT-

ToB B cocraBe rasa o6napyxeH Jrr,[rtrb Meriur, coAepxaaue Koroporo He rrpeBr-rma-

a 0,l0Yo, a telrrfr. - 0,00660 .

,{anee Ha roro-BocroK B parTonax }'Icrrraurtrru u lllarraara ra3hr MI,IHepaIIBITBD(

r.IcTOrrHI{KOB COCTOffT npeUMyrqecTBeEIIO H3 yflIeBOAOpOAIIhD( KOMIIOHeIIIOB U r{X

cpe4rree coAepxau[e cocraBrser 96,45%o. A neroprcrme KoMrIoHeHTbI [peAcraB-
Jrerrbr cJre4ylorryrM o6pasou: yrneruc.urul ra3 - 2,l5yo, a3or - l,30yo, aproH -
0,066Yo, rerufi - 0,008%.

Kar su.uro E3 lrccJreAyeMbo( AaHHhDq rra toxHoM cxJrolre Eormmoro Kasra-
3a B [peAena:< Asep6airpxana c C3 sa IOB rasrr MHHepzIIrbHbD( BoA B ocHoBHoM

rlpegcraBnenBr a3orrrrrM TlrnoM (3aratanrcxr.rfi pafiou), Aalee Ha Klro-BocroK yr-
neKrrcJro-rl3orHErM (fax, fa6ane,klcuautstsl IUaua:<a). fasrt ilpel&ryIqecrBelrHo
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cocTof,T r,r3 yfneBoAopoAoB c IlpHMecblo HeroprorMx KoMrroHeHToB, [pOrIeHTHOe
co,uepxaur{e [ocJreAHr{x He flpeBrrltraet syo. B erorra xe HarlpaBJreHr{r.r 3ilroHoMe,pHo
yMeHbmurcTcf, coAepxfttur,re uueprubD( KoMloHerrros (Ar, He).

Kolruonenrnrffi cocraB ra3oB MBHepaJTEHED( BoA ceBepo-BocroarHoro cKJro-
na Eornmoro Kanxaga r,rsfreH uo l4-n npo6au, oro6paunrru Ha rrcroqnr{Kax
KoucurenA, Arrrrrarau, Iaraarru, Teurramrr,.{nonrlu, Ha6pan, Xanrras }r Ap.
Kax nr.uro Hs ta6mruu, 3AecE rzl3hl MrrHepaJrbHbrx Bo.u ortrocffTc, qpelrlryqecT-
BeHIIo K a3orHbIM I,I a3orno-yrneKl{cJrErM Tr,rrr{IM. Ymeao4opoAHbre rasrr (uerrau u
emn) o6napyxeubr florrrrl Bo Bcex npo6a:r B KoJrrrqecrBe Ao 38%. TonrKo B o.u-
xofi npo6e (Menrraarru) ux xoruuecrBo AoxoAr{r lo 86Yo.

fasu mcrepaJlblrbx I,IcrotIHr{KoB ceBepo-BocrorlHoro cKJIoHa Bomrnoro Kas-
Ka3a rro coAepxtutl{Io rem{, orrrocrrc, K ra:}ztM c floBbrlrreHHoft rermenocHocrblo.

cogepNarEe aproHa 3,{ecb 6onrme l%o,xax 3To rracTo r.rMeeT MecTo B ta3il(
neQterasonBrx 3zIJIexe[ u rprsenhD( ByJrKaHos erofi o6nacru. 3Aecr Bo Bcex ra-
3oBED( npo6an 6rur o6napyxen H2S, ronqeuTparruu Koroporo [BMeHJrrorcf, or
3,20 to 107,40 urln.

Taxru o6paaou, tto AarrubrM auaJrra3oB riBoB M]IHepiIJrbHhD( Bo.u KaI( Ha
Eonrmou u Ma-uorr,r Kama:e, TaK 1r r Tarrrme c ceBepo-3afia4a Ha loro-BocroK
qpotrcxoAr.rT cMeEa xEMl{qecKoro cocTtlBa ra3oB oT yHreKr{cnoro K a3oTrroMy H no-
crerreHrro )Beruql,IButercs 4poqeHrrloe coAepxilrue yrJreBoAopoAoB. 3areu oH cra-
HOBr.rTCf yrJreBoAopoAHBM C [prrMecBro ocTalrbHbrx KoMrroHeHToB.
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