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yr{p e}KI eH r4fl Hay Kkr Vlucrury ra re o JIo rnu Kap em cKoro HayqHoro rleHrpa PAH
Ha Ar4 Cceprarlr4 oHHyro pa6ory Jle6eAesofi IO.t ur.r Muxa fi .noBHbr

<<MeracovrarLlqecKkle npoqeccbr rrpr4 BbrcoKr4x reMrreparyp ax 14 AaBneHr4rx B
Jlaulan4cKoM rpaHyJII4roBoM norce (na npzuepe lloprery6cxoro norpona)>>,

rrpeAcraBneHHyro Ha cozcKaHr4e yqeHofi crenenz
KaHAr{AaTa feonofo-Ml4Hepanofr4llecKr4x HayK

no clequaJlbHocrl{ 25 .00 .0 4 - rlerpon orLrfl' ByJrKaHonorr4r

flpo6levra SopvrupoBanvrfl:eunofi Kopbr B paHHeM 4or<evr6puu 6';1ta u
ocraerct o4nofi r{3 BaxHbIX 14 BeAyITIZX rrpo6nena coBpeMeHnofi reonoru.{ecrofi
HayKLr. llpu erona I43yqeHI'Ie MeracoMarLrrrecKr'rx [poqeccoB, B rrepByro oqepeAb,
QopvrzpoBaBurl4xc-s B BblcoKoreMrreparypurrx (HT) z nucoro6apuuecKr4x lfpl
ycnoBurx 14 ponu Qlroz4on B 3ToM npoqecce n o6rqeu o6lelae coBpeMeHHbrx
I{ccne.4oBarelefi 3aHLIMaer BecbMa cKpoMHoe [oJro)KeHr{e. IrI ero onpeAen.ser
HecoMHeHHyIO aKTyanbHocrb u cBoeBpeMeHHOCTb paCcMarpzsaeNaofi B
Ar4 CC epTar{r{r4 TeMaTUKpr.

Ctpyrrypa rlantranAcKoro rpaHynrlToBoro rro.sca 14 ero KaH4anar[rcKo-
YIu6zHcroro Sparlaeura Ha npor.rrxeHr4r,r [ocneAHzx Aecxru;,eruft craJra
OObEKTOM NOBbIIUEHHOfO BHI{MAHH{ OTEqECTBEHHbIX VI 3apyoexHbrx
cIeIILIEUII{croB, npexAe Bcefo, KaK uar,r6olee npeAcraBurenruufi npr4Mep
cTaHoBJIeHufl vI pe3BLrTI4fl' IIJII4TOTeKTOHLIqeCKI4X npOqeCCOB B IIZLneOlpOTepO3Oe
(1.9 l'rnpA. ner) c conyrcrByroulkrM FIP/HT rueravropSz3MoM. He MeHbrrree
BHrrMaHI4e [pI4BneKaJII4 lI rIOpOAbr c 3K3orr'rqecKr4M opronr4poKceH-cI4JIITUMAHT4T-
KBapIIeBbrM rapareHe3l4coM o. llaneuoro B paftone lloprefi ry6rr. Irlrorona 3rr,rx
nocelqenzfr tBHJIacb rty6rrurca4ur- rleJroro psAa r4HTepecHbrx v BrroJrHe
pe3ynbrarl4BHErx pa6or, nocB.f,uIeHHbIX p€Brr4rrHbrM acneKTaM reoJrorzr4 u
IIeTp o JIo f 14 I{ STof o, rlo cyTI4, f e orof I,Iq ecKof o II aMtrHLI Ka.

O4Haro, [peAcraBJleHHa-fl Al4cceprarlr4-rr BbrroAHo orJrr,rqaercr or grrzrx pa6or
cvcTeMHbrM, KOMTTJIeKCHbIM TIOAXOAOM K AeT€UrbHOMy feonofr4qecKoMy H3yr{eHr4ro
gToro o6rerta, B ocHoBe Koroporo JIexr4T rleneHarrpannennrrfi c6op u AeranbHafl
o6pa6orrca 6onrruoro o6teiraa @axruvecKoro Marepkrana c racrroJrb3oBaHr4eM
caMbrx coBpeMeHHbrx MeTOAOB r,r CCJreAOBaHr4r.

B nno4Hofi uane, Ha ocHoBaHHLr raHHbrx rrperbrAynrux uccre4oaarerefi,
traercfl xapaKTepvrarkrna reoJlorr{r4 r4 feoAr4HaMr{Kr4 Jlaulau4cKoro rpaHynr4ToBofo
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SparnaenroB - KanAalarcurcxo-Vu6zncroro r{ B ero
TeKToHulrecKoro noKpoBa. Ats [ocJreAHefolloplery6cKoro

noAqepKl4Baerc-s I4cKJIIoqureJIbHo 6omruas ponb B ero SopuzpoBaH1rvcABr,rroBbrx
4e0opvraguit u npocrpaHcrseHHofi aBfl3zr c Hr4Mr4MeracoMarr4rrecKr4x rrpoueccoB.

B cepzz cABI4roBbIX 3oH lloprery6cKoro rroKpoBa 14 aBfl3aHHbrx c HuMu
pasnoo6p€BHbrx MeracoMarzroB HenocpeAcrBeHHbrM o6rertou .4eraJrbHofo
r43y.{eHufl cralru MeracoMarrlrbl c Opx-Sill-Qtz napafeHe3ucoM B BbrAeleuHofr
aBropoM B pe3ynbrare Aer€urbHofo KaprlrpoB aHufl c4nHronofi 3oHe c3
npocrzpaHr4r, BKrroqaroqar yqacrKu o. llaneuufi ry6a Kocrapzxa o.
Hayuzxa (nuoer o6napyxenurrft o6rexr).

Beclua rIoJIoxI4TeJIbHbIM pe3ynbraroM Ar4cceprarlrloHnofi pa6orhr ;rBr.f,erc,
AerarbHa-s reoJlorl{rlecKa.fi, rrerporpa$z.recrax v rrerponorur{ecKa_s
xapaKTepLr9'tvKa BMeXIaTqLIX MeracoMarr4Tbr rropoA, cpeAr4 KOTOpbrx aBTopoM
BbIAeJItrorc.'I ABe c6nuxenurre arax.prr rpaHynr.rroBoro lrerarr,ropSg3Ma: M,
yMepeHHo6apzuecroro (p:6.0-6.7 r6ap, T:g00-gg0. q Lr M2
corlpoBo)KAaeMoro MeracoMaro3oM nrrcoro6apr4qecKofo (P:g.l-g rc6ap, T:770-
860" c)' Pe:ynrrarbl grzx '4ccneAoB aruuit, rr3JroxeHHbre B rrepBoM 3aulr4rrlaeMoM
IIOJIOXCHLII4, T7P E TCTABI.'IIOTC{ BTIOJIHC O6OCHOEAHHbIMII.

oco6oe Mecro B AI4ccepralJuu 3aHzMaror rJraBHbIe pa3Aenbr, rrocB-f,rrleHHbre
coorBercrBeHHo XapaKTepLICTI4Ke [pr4ypoqeHHbrx K CABr4fOBhrM 3OHaM
MeTacoMaTI{rIecKI4X npoqeccoB vI TepMoAI4HaMLIqecKaM I4ccJIe.rIoB a]H:|lflM
uerauop S 14 rre c Ktrx 14 Merac oMaruq e cKr4 x rropoA.

Meraconrarr'rrbr B TpaArrrIr4oHHoM nJraHe r<naccuQaqupyrorc, Ha
MeracoMarkrrbr, o6pasoeaHl4e Koropblx cB-{3hrBaerc.[ c npoqec aaMr4 Kr4cJlorHofo
Bblqenar{vBaHkrfl LI IlpoqeccaMLr KoMrleHcaquouHoft 6asu$urcaqzvr. 34ecb aBTop
AeMOHCTpI4pyer 3aBI{AHyrO KoMfIeTeHTHOCTb B rroJrb3oBaHHrz rleJrofo apceHaJra
MeToAoB 14 npI4eMoB rIpI4 LI3yrre[Lru MeTacoMaTLIToB npI4 AeTallrsoft rcponornznofi
o6pa6orxe o6ruzpnoro SarcruuecKoro Marepvana. B pe3ynbrare r4ToroBbre
BbIBoAbI SToro pa3rena, Boclpol43Borf,rru4e KoHrlellqarc oBoJrroulrr{
MeracoMarrlqecKr4x lpoqeccoB rrpv [trKoBoM I{P/FIT vreranropsr{3Me Lr
p erp ofp aAHbIX cTaA uflx, np e ilcTaBJI.[IoTct Ao cTaTorIHo o6o cnosaHHbrMr4.

B pz*Aene repvro6apoMerpl4rlecKkre riccneAoB aHLrfl Ar'ccepraHT
AeMOHCTpI4pyer coBeplrreHcrBo B 3HAHprpr u [paKTr4qecKoM r4crroJrb3oBaH:|Ikr TwQ
MeroAa (Bermann, 

!991) r'r rur'rpoKo Llcronrcyer 3ror MeroA B orrpe4eneHzz p-T
yctonui,r ueravropQuqecKr4x rropoA Ml u M2 (:HaveHzx p 14 T paHee
npI4BoAr4nncr) u MeracoMarr{qecKr.rx (p=9.4-11.3 r6ap, T:g05_901" c) ,opoa 

"oapzvecrcr4Mu yciloBvIflMpr, [peBblluarouu4Mr4 (!) TaKoBbre B MeraMop6ravecr<zx
Ilopolax.

Tpy4no [oBepI4Tb roMy, xarofi Konocc€LJrrnrrfi o6revr uccneAoB aunfi 6 ,n
rIpoBeAeH Ar4ccepraHroM. Errnu oro6paurt 14 rrpoaHanr43LrpoBaH:s_ 46 o6pa:qon (!!)
p€BHbIX ropo.4 u noJlyqeHo c HcnoJrb3oBaHr4eM TOHKOfO nerpofpa6"uaano.o
PrcyqeHvrfl' oKoJIo 120 <uyvKoB)) (cocro-anzfi panuoeecux) npu 3--4 He3aBr4cr4Mbrx
peaKql{-f,x' Cne4yer orMerzrb, rITo [onytreHzro croJrb eSQerrzBHhrx pe3ynbraroB
B HeMzLIIotz creneHz cnoco6crBoB€LJlo rlpl{cyrcrBr4e B gK3orraqecKux napareHe3rrcax
IIeJIoro 6yrera MLIHepanoB, npl4roAHbrx AJrr r4crroJrb3o BaHLrfl. n TWe uero4e. I4x
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oKuBaJlocb AocrarorlHblM u Anfl. onpeAeneHl4t P-T ycnoBlrir MeTaMop$krqecKux
nopoA, I4cKlIoquB BocrIpI4HI{MaeMbIft npo6neMarlrrrHbrM An.rr grrrx qenefi anaSr.r6on.

I{euour<a uccneAoBarruir npoAoJr}KeHa orrpeAeJreHr4eM Bo3pacroB
BblAenfleMrrx co6rtrzfi U-Pb MeroAoM III,IpKoHoB c coorBercrByroquM aH€LJrr43oM
reuepaqzfr III4pKoHoB c yr{eroM I4x coorHoru enuh c [opoAoo6pa3yrortrr4Mr4
MI{HepuuaMvI' a Ang MeracoMarl{rlecKl{x nopoA 6sttu AorroJrHrlTeJrbHo rrpoBeleHbr
orpeAeneHl{t Bo3pacroB Sm-Nd u Rb-Sr ueroAaun. B pe3ynbrare Bo3pacr
ueravrop0l'I3Ma M1 oI{eHLIBaerct - He MoJroxre 1916 rn" nai, M2 - oKoJro lgl2
MJIH JIeT, MeracoMaTo3a - oKono 1913 vrnH JIer I,I uo Sm-Nd u Rb-Sr Mero.rraM
coorBercrBeHHo oKoJro 1885 u oKono 1870 MJrH JreT.

z sanepurarcqzM aKKopAoM B KoMnJrer<cHoft r4HTepnpe^ra\uv [onyrreHHbrx
pe3ynbraroB -[BLIJIocb nocrpoeHl{e P-T TpeHAa sBonroqLrr4 rrpoqeccoB
ueravropsz3Ma 14 MeracoMaro3a B rroporax lloprery6cKofo rroKpoBa.

O6rqrae pe3ynbrarbl IlccneAonaHzfi I{P/HT MeracoMarr4roB ororo pafioua
cQopuynl{poBaHbr Bo BTopoM 3au{I4lr{aeMoM rroJro}r(eHr4r4, noJrHocrbro
cooTBeTcTByrou{ue MaTeprI€LrraM Ar4 ccepTarlukr.

B cne4yroilIeM pa3Aene AucaepraquouHofi pa6orrr aBTop Kacaerc.fl 6oree
cJloxHbrx o6tqereonorl4qecKax npo6neu ro BbrrcHeHnro npol4cxox AeHufl,
MeracoMarvqecKr4x Qnroz4Hux rroroKoB. I4CuODay_a MeroA TwQ, aBropy
yAaerc-fi o6HapyNr'rtr npI4poAHhle coorHoru eHnfl MkrHep€uroB, rro3Bon.flrorrlkre
paccrrr4Tarb aKTr4BHocrb BoAbI Bo $nroz4e rnfl
MeracoMarlzqecKl{x [OpoA. Pacqerrr rloKa3aJrr4 BbrcoKyro

rraerauopSr4qecKIzx
AKTI{BHOCTb BONbI

u
KAK

rIpI4 Merauop$ra:vre (0.49-0.65), mlc v npv MeracoMarzrrecKr4x rrpoqeccax (0.53-
0.76)' qro, c o4Hofi cropoHbr, npeBbrrrraer pacrrerHbre AaHHbre, noJryrreHHbre nprl
rIpeAbIAyIrII4X I{CCne.{OBaHVflX B STOM KOMrrJreKce, ur) c 4pyrofi cropoHbr,
floKa3blBaer' r{To aKTI4BHocrb BoAbI B uo4o6nrtx feororr4qecKrzx curyarluflx,
OqeBI'IAHO' BbIIIIe, qeM OIIeHI4BaeTC.[ CyuIecTByIOqI{MI4 COBpeMeHHbrMr4
fltrpeIcraBJreHLrflMu' Sror BEIBoA Al4ccepraHTa 3acJryxr4Baer oco6oro Bp1nMaH1rfl.

Pe:ylilarrr KoMTIJIeKcHIIX r{3ororrHo-reoxr,rMr4qecKr4x r4ccneAoB auurt,
BKJIrOqarouII4x I43yqeHI,Ie I43OTO[rHOrO cocraBa Kr4CnOpoAa B MeraMopouvecrcux
nopoAax, I43ororlHoro cocraBa aproHa no Snror,rAHbIX BKrrorreHlrflx B Mr{Hepanax
MeTacoMarLIToB' I43oTolrHoro cocraBa yfnepola rpaSuroB, a TaKlKe nonyqeHHbre
rrapaMerpbr rr3ororrHhrx crrcreM o'sr/*usr0.7031-0.7060 

v eNd(t):+ r _ +4.3,
TIO3BOJII4JII'I AI4CCepraHTy cAeJlarb BbrBoA o naz6olee BeporrHoM rraaHrrafrHona
HcroqHkrKe Qnroz4oe.

3rz BecbMa I'IHTepecHbIe, 3HarIr4MbIe, rocraroqHo o6ocHoeaHHbre Lr
y6eguretbHbre pe3ynbrarbr o6o6ulenrr B TperbeM 3arrlzrrlaeMoM rroJro)KeHr4u
Auaceprarlur,4.

llpzne4eHHble HIDI{e 3aMerraHur orpararor He HeAocrarKr4 pa6orrr, a
IroxteJraHz{ aBTopy no Bo3MO)KHOCTT4 r4Merb ux B Fjvrliy npr. Bepo.srHoM
np oA onx{ eHlrv grr4 x Be cbMa rrep cn e KTHBHITx rrc c JreAo B auuit.

CAszroerrit run 4e@oprr,raguit ucctteAoBaHHoft soHH AeMoHcrpr{pyerc-rr B
ocHoBHoM Ha MHKpoypoBHe. Henloxo 6rtlo 6rr rroKa3arb, Bepo.srHo,
npklcyrcrByloq[e MaKpo-npI43HaKlI. ZMeerc.s B BIzIy HarrpaBneHare aAB71roB rz vx
JreBo- LrnH npaBocropoHH uft xap axt ep.
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Orn'reqaerc-a Helocrof,HcrBo o6leva [pr4 MeracoMaro3e B cABrrroBofi soHe z
onpeAentq efo KaK CylqecrBeHHyro qepry, orrr.rqaroqyrcc{ or ((KJraccr4rrecKoro))
MeracoMaro3a' yrrI4TbIBa-{ 3To, He cJIeAoBELrIo 6u o6parlrrr BHr4MaHrle na 6olruyro
Bepo-[THocrb TpaHcAyKqI4OHHOfO XapaKTepa )IIB],/ITA (SOna pacrxxenua),
cuoco6crByroqefo sopuzpoBaHr4ro raKofo o6reua MeracoMarHToB.

XapaxrepHofi oco6eHHocrbro I{P/HT MeracoMaro3a B r4ccJreAoBanHofr 3oHe
flBJrflercfl BblcoKa-f, aKTI'lBHocrb Mg Lr az$SepeHllr4aJrbHoe ero rroBeneHr4e
orHocI{TeJIbHo Fe. Ocraerc-s HerIoHtrHbIM 6atanc BbrHoca-rpr4BHoca Mg B
ycnoBl4f,x I4HeprHoro (ao olpeAeneusofi creteurz) ero rroBeAeHr4r B
MeracoMarkrrax KI'ICJIOTHO|O Bbllrleralr4BaHhrfl. U HaparqprBaHl{e efo KOJII4TIeCTBa
npz o6pasoBaHkrvr 6a^:rz0raxaroB, B Koropbrx Mg coxpaH.ser Beryqyrc poJr6.

Ertnu 6rt xenareJlbHbl KaKI4e-JIrr6o rouueHTapvu o [pr4pore BXoALrMocrr4 B
Opx naprupyroqnx, H o Bbrc oKr,rx coAep xauuir Al2 O;.

He4ocraror{Ho KoppeKTHbIM rlpeAcraB Jrfl,ercfl. rracroe r4crroJrb3oBaHr4e
TepMI4Ha 6lactouunoHl{Tll3l{poBaHHble MeracoMarr4Tbr. Currcr groro repMp1Ha
HerloHtreH' Brrxo4zr' rrro MeracoMarrlTbl noABepfnllcb HaJIo)KeHHbrM npoqeccaM
uerarraopSll3Ma oAHofi vrv 6olee Sus? noo6rqe r4crroJrb3oBaHr.re repMr4Ha
MHJIoHI'IT (nopo4a KaraKJracrl4rlecKoro rr,reranropQzsua) K frpof,BneHrzrM
AI4HaMoMerauopSra3Ma B my6IzHnux 3oHax npr4 nnacrr4qecKoM cocrorHr4q rropoA
flBlrflercfl' Iro MeHbuefi vrepe, lpo6leuarrrqHblM. Bepoxuro, 6onee [pr4eMneMbrM B
3Tr4X Cnyqarx Mo)Ker crarb repMr4H ((TeKTOHO6naCres>.

luccepraHT npkrxoAzr K BhIBoAy, r{To MeracoMaro3 Ha nporpeccusHofr -
lurconofi ara[vrLr npoI4cxoAl4n B ycnoBr4qx KoMnpeccrrr4. ovenu4Hrrnr
npeAcraBlrflercfl rpo-sBneHHe B srofi 3oHe cBepxAaBrreHzrfl (.qo Il.4 r6ap),
3HaqLIreJIbHo npeBbllrraroqero JII4TocraTI{qecKoe (uerauopon:vr M1 ulu Mz'c
MaKcIzMaJIbHbIM P:9.1 r6ap). Tarcofi sS0err B coBpeMennofi nnreparype rprr
ArlHaMoMeranaop0zsue orMeqaercf, c roAaMLr Bce qarle r4 qarqe. t{ro s grlrx
cnyqa-flx '{BJlterct Sarroponr cBepxAaB lreHufl- TeKToHHqecKoe AaBneHrre, a Mo}Ker
6trttr, BblcoKoe AaBneHIle Snroz4on? Ha pr4c. 4.7, K cox€ureHrrro, ocraJrr4cb
uepacruzSpoBaHHbrMr4 3Harrenun a(H2o):6177, g659 6ap u r.4. Bepo_f,rHo, orr4
BhrqI4cJreHHbIe AaBneHr4fl Snrou4on (eo4u) e 6oruur4x Aon.rx raJrpr rroJrHocrbro
coorBercrByloque 3HaqeHl4su o6qero AaBneHufl.. Ecru raKoe npeArronoxeHrre
BepHo, To 3Har{I4Mocrb SToro o)Kl4AaeMoro BbIBoAa TpyAHo [epeorleHr4Tb.

3arc.rrroqenr.re
floAeor-f, krrorv aHarrhr3a ALrcaepraquonnofi pa6orrr IO.M. Jle6e4eaofi,

cneAyer KoHCTarI4poBarb ee HecoMHeHHyro aKTy€urbHocrb, BbrABufaeMbre
noJrolKeHI{t vI pe3ynbrarbr npoBeAeHHbrx r4ccneAoBasuit xapaKTeppr3yrorcfl
errcoxofi crelleHblo AocroBepHocra, o6ocnoeaHHocrrr r4 HoBrl3Hrr. ovenv4 eH Lr
6 ol r ru o fi ttu'rustir rB opr{ e c K ufi srcr a r, c o r4 c K ar e Jr.s .

HayvHue 3araqr4 H npo6leurr, rocraBJreHHbre nepeA Ar.rccepraHroM B
HarIaJIe I'IccneAoBaF.uit 1tarogapt rqarenrHofi cKpylynesHofi o6pa6orre
orpoMHoro o6lenaa SarcrravecKoro Mareplz€Ln a npLr BbrcoKoKB anLrELrr\LrpoBaHHoM
I4CrIOnb3OBAHLrrI Ilenofo PsAa coBpeMeHHbrx MeroAoB r{ccJreAoB aHvrq, cneAyer
crll4Tarb pe[IeHHbIMI4. 14 KarrecrBo, I4 3HaqllMocrb orrrx r4caJrenoB anuit
3Haqr4 reJrbHo [p eBbrruaer yp oBeHb o6rrqurrx KaHAr4rarcKHX IlnC C ept aTuit.
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c o4epxaHz'fi aBrope@epara H Aucaepr ar\Lrr4 npz pa3nr4r{arorl7xcr $opnrI43JIo)KeHkIt Marepl4aJla rroJlHocrblo coorBercrByror. C 4ocraroqHofi uonnorofi

Marepl4€ulhl AI4cceprarJLru LI3JIoxeHhI n 6 ony6JIHKoBaHHbrx aBTopoM crarb-f,x BBeAyIIIux peI{eH3LIpyeMhrX HayqHbrx )KypHanax.
Kar< ylKe orMeq€urocb, Allccepraqr{oHHa.fi paoora [poI43BoAI{T orleHbxopolllee BlerrarneHI4e u BbICOKO OI{eHHBaerc-[. Oua ,roo"oar"Io orBeqaerrpe6onanuxnr BAK K KaHALrAarcKr4M rvcceprarlr4rM. Io.M. rrekegeea,3pyAzpoBaggrrfi 14 BblcoKonpo0eccraoua*nrrfi crrerlr4€urLrcr, HecoMHeHHo,3acnyxLrBaer [prrcBoeHr4_{ yrenofi creneHz KaHukrAara reoJroro_MuHepaJrorurqecKr,rx HavK.
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