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coBeprrreHHo cnpaBeAirHBo BKrrorIeHI{tI rroAptBAenuJr Ha ABe rpynnbr: npllBHeceHHbre rI3BHe. H MeCT-
nrre' flocne 3Toro lI3) IeHI'Ie Brrrorlenwfi n rpat rElo"4nbrx nopoAax npsn{rro perynapHrrfi xapaKTep.
Han6o.nee rIHTeHeHBfioe ,nx H3yqeHHe Haqarocr n,70-x,roga , ,ro"o* Toro KaK rro.rrruJrffcb 6o.nee co-
BeprrreHHHe MeroAbr ncc.ne40eanufi ($raicposoHg, gnerffpoHHrrfi urnxpocxou n r.g.). oco60e BHHMaHHe
I{3yr{eHH}o BKllloqeHl'rfi yAerqff Opattuyscra" ?r aBcTpaJruficras 

""ooor**e"Kue 
uroJrbr (Didier,l97l;

Barbarin, Didier,l99l; P La Fort,199l).
Ha cero4rumuafi AeHb MolKHo BbrAenHTr, rpn 6onrurux renerr{rrecKax

nxnroqeHafi : I -rccenonnrrr, 2-anmnurrr u 3-pecrnr:u.
THrra rpaHH"OHAHbrX

IlIs cnona KceHoiIHT (xenos-uyxofi; Iithos-nartreur) rz4no, qro AJrr ocHoeHoft Maccbr nopoAbr oH
tBJr.fierc{ nocropoHHHM ('ryxau) T€JIoM, a He ee reHerr{qecrofi rlacTb}o. Taxulr o6pasovr, KceHoJrHT-
3TO BKJIIoqeHHe, KoTopOe uonaJIO B oCHoBHJnO Maccy nopoAbl B p$ynbTaTe o6pyrueuux n MarMosofr
KaMepe ycrofruunofi KPOBJIH, .ns6o olro Gllfio gaxsaqexo vraruofi Bo BpeMJr ee ABH)KeHr{rr. Hcxo4r as
SToro' oHI4 B 6onrruopr KoJra'recrBe oTMeqaloTcfi n nepatfepnfinnrx N $pourarlnbrx 'racrflx nJryroHr4-
qecK'Ix IIopoA. Kcenornmrr, B cHJIy cBoero rgnegr{ca, Moryr AaBa:rb 6onrrnyro uu(fopuaqnro, Haqprr-
Mep: cyqecTBoBaHr.Ie porOBHKOBbIx KceHOJII,ITOB B TpaHrITOHA€IX yKa3brBaeT Ha ro, qTo oHr.r BbrKprlcTa-
rilH3oBanllcb r{3 BbrcoK0r€uneparypnofi HI{Tpy3HBHofi uaruu, o6 erorra roBopHT H np'cyrcrB'e B Me-
JrKo3gpHucrbrx i[enrsoeux (ceHoJrr{Tax. Bce sro oSFarrog4 qro TeMneparypa Me}x4/ nueqarorqeft no_
poAofi n moprurefic.a B Hee urarnaoft 6rrrra pasnrn *roft, OcoderrHo r{HTepecHo H3JqeHHe Kce'oJrr.roB B
ByJlKaHllqecrux 6asalrrax, qro Aacr Bo3MoxHocTb nonyqHTb B:Dnrryro an(fopvaqraro o Manrxra H
Kope.

CaMo cnoso aBToJrHTbr (autos-cnoft; lithos-nanrenl) yxasnrBaer Ha ro, Lrro 9To ra*He Brurroa{e-
HI'I{' Koropble o6pa:yrorcfl B MarMarrrlecrlrx EopoAax B pe3ynbrare rpoTexaroIqnx TaM $rararo-xu-
Ml{qecKr{x qpoldeccoB. Onu npegcran;rsrcr co6ofi KyMMyJrflrhr MarMbr HJrr4 npo.4yrcrbr ee panuefi KpHc-
TaJIJII43aI{Ea' KoTopble: B ocHoBHoM, cocro{T ns ua$r.recrl{x M}rHep:uor. ,{nx aBToJTHToB xapaKrep-
Hbr r(yMMyJrrTr{BHbre cTpyKTypbr.

Teprrlnn "pecrnT" Ilponcxo4,rr or $pauqy:croro cJIoBa..reste,', rrro o3gaqaer ocraroK a no/qpa_
SyMeBaer ooraroK Toro IIpoAyl(Ta I{JIH BerqeCTBa, KOTOpOe HorrocpeAcrBeHHo [pHHHMagr yqacrr4e B
tpopuraponanuu MarMarlttlecrl{x nopoA. B pecrr,rrax MoxHo BbrAeJrHTb ABe pa3HoBrzAHocra: aHareK-
THEIecKTIe pecrl'IToBble BKIIroqeHlrx u ua$uueCrue Merxo3epnncTbre BxrrorreHur.

Agarertn'recnrae pecrl'rcBble BKJIK)qer{Hrr [peAcraBns]or co6ofi HepacrrJraBJreHHbre ocrarKq Ma-
TeprzHcKrrx (nporonnronux) nopog (prnc. 1 ).
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R - pecruronaa Sara, S - $a:a connryca" I. -frenrnrca

fllt$pu yra:ubaror ua pas;u{wlbrft cosfitn rgp-rrrrorruila

AstoxroHHbre pecrLITbI qacro nnxsoo6pasuofr $oprcq E ilrtnrtxnou tro.,rox(eHg1a HMe]or
opyKrypHble SreMeHTbI BMeIqA6ITIHX nOpOA. B annoxmrnrou mlt[EFFE owr qacro Tepsror JTHH3O-

(lopurr rE r.rx nspBr.rrrHarr opHeHTarIE Hapymen- B ryqerom 3Toro rlrna BKJrroqeHrafi

E-B-llemeiry ra A.T.Yafi'ry (Chappel,tnne 3acJq/rr{ rrpr{HaAJrexar aBcrpannficrNnr rcofior.iall
; Clrapple, White, 1 974,197 8,Igg l,l99g)
B corperrreunofi nerpoJrorur{ 6onrmofi mrr€pec Bsr3brrilror ua$n recxNe, MeJrro3epuricrbre
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BKrroqeHus (MME). Kar r,rssecrt{o, oHH osarrbriofi Sopmu, pa3Hbrx pa3Mepor, r{M€Ior o6rque c BMe-

qarcIIIr{MH [opoA:IMr.r neTpoirorffiecKr{e, reoxr-rMlrqecKHe r{ H3ororrHbre napaMerpbr, Ho no cBor4M

crpyKTlpHbru oco6ennocrflM pegxo orJraqaro:rc{ Ap}T or Apyra. Onpe4eneHae r-rx rrpoacxo?xAeHrl;r

frarruuecxra o3naqaer ycranoBJreHae reHe3r,rca BMerqaFrqr{x rpaHr.rron.qoB, Ho Ha cerogrrfirnHufr geHr

He cyrqecrByer apr.vMeHTr{poBannbrx Aa.r{HbIX o6 lx reHe3r{ce.

Onupanct Ha nerpoJrorr{Lrecxue, reoxuMl{qecnne Id H3oronHhre AaHHbre, HeKoropbre aBTopbr He

pa3AeJrflar MHeHHfl o ualrnafinoM upoucxox(4eHl,ra MerKo3epHHcrbIX uarluuecnux nr-nroqelrnfi
(Dodge, Kistler, 1990;Fershtater, Borodina, I99I).llo sx MHer{Hro, oHr.r KorepeHTHbI e BMetqaIoIqHMr4

flopoAaMr,r H paccMaq]HBaroTct [IMr,r r€K pe3yJlbrar peI9I,rcraJIJII,rcaqI,rH Kyl!{MyJIl{ToB B HI4}KHHX

alacrnx 3oHairbHblx MatMarl{qegKllrx KaMep. Irlg-sa Mr{HepaJlorHuecnorb, reoxHMHrregKoro H l{3oTon-

HOrO paBHOBeCrlnr c BMenlarcur'rMH IIoponaMH 3Ta MoAeJrb LIMggr onpeAeIIeHHbIo npel{MylrlecTBa, Ho

o6tficnurl ero oco6euHogrpl HX crpyKTypHbIX pa3Jrlrqufi nesogl.{oxt{o.

Erqe 6olee Herrpr{eMJreMofi sra MoAeJrb craJra nocJle roro, KaK 3KcrIeper,{eHTEUIbHbIMLI A;tHHbIMr.I

6uno ycranoBJreno, rrro MeXAy Br$rroqgnu;lMn Lr BMeuIarcrqI4MI4 nopoAaMI'I x,Il4HepanotuLlecKne, reo-

xHMHIrgcKHe H Lr3oTorrHbre cxo.{crBa flBrurIoTcff pe3yJIbTaToM MuHepaqcrl{qecKoro u xr.IMaqecKoro

rpaucBepa (Hibbard,1991; Collins,1995; Fourcade, Javoy,1997). Kpovre roro, r cy6ayruaoHHblx 30-

Hax HepeAKo Beprur;ffi MaHTHT Kor{rttMr{HupoBaHa B pcyJrhraTe BTopxeHHt boxrrnrnx Macc Kopoooro

r{arepr.raJra, Lrro Bbr3brBagr c6nuxenue reoxHMHEIecKI{x H H3ororrrrblx Aa]rHbIX (Allegre, 1987].

flo unenuro gpyrofi rpynnbr )rqeHbrx cyrqecrBoBaHr4e raKoro 6onruroro KorilqecrBa nra$u.rec-

Kr.rx BrJrK,qenuit n pa3Blrrr4e EX Ha orpoMubrx rrJlolqa,q,flx MolI{Ho o6t:rcur,rrt roJrbKo c roarxll 3peHli-s

Mo.qeJrH cMerueHu.rr Marr\{br, no rcoropofi, r{cxogf, ne ipnruro-xlrMl,IqecKrx yc;ronrafi, c}IlqecrByor orl-
pegeueninrfi npeAeJr cMsruenn"fl MarMbr, nocire Koroporo $enrsuuecrue u ua$aqecrr'Ie cocraBJlflIo-

rrlue M€[rMbr He nepeMemr4Barorc.fl rr nogroMy ua$N"recxue MeJrKo3epHI,IcrbIe BKrIoqeHI4s HaAo pac-

crvrarpr{Barb Kar( ocrarKl{ o$rosuofi MarMbI (Philpotts, 1987; Tegeler,1995 H Ap.).
llo4rrroNcur€ut BbrruecKa3aHHoe, cranoBr'ITct tcHbIM, aITo B Boupoce reHffiIrca MeJIKo3epHHcrbIx

xra$ra.recrux BKJrroqenr4fi cyruecrnyer Mnox(ecrBo nporrlBopeqr{Bblx rtrenr,Ifi. Bm.{cHeHHe gToro Bon-

poca norpe6yer er{e MHoTHX ycxrrnfi, Ho BKrroqgnl,rfl pxe Hg Bbl3brBalor y yqeHbIX ilpexffiero crpaxa
H pacTepf,HHocrH.

1lro xacaercfl repqxHcKr.rx rpaHurorr,qos Bonrmoro Kanxa3a, To oHI{ 6oraru BKJIIoqeHIITIMI4 pa-

3rr4rrnoro reng3xca. B qactrocru? KceHorHTaMIi, pecrl.rraMr{ n aBToJIIzraMrr. AeraJrbHoe Lr3yleHI,Ie KG

Topbrx Ao6asur MHoro HoBbrx HroaecoB B pBfreHr4e xpoqecca $opltnporanvtt tt 3BoJIroqHI{ orr{eileH-
Hbrx rpaHr.rTorlAoB.

klsyrennrre HaMr4 pecrr,rroBbre rraparene3r,Icbl repquHcx].Ix rpaHHToHAoB Eomrrtoro Kasra3a

IIOI{a3tUILI1 t{TO peCTLITbI IpaHUTOHAOB pa3JII{tIHOrO reHgTI4qeCI(OFO Ttlna pe3I{O OTJIHLIa}OTCg Apyr gr

Apyra, Ho KoLInJIeMeHTapHbI K BMeIqaroIquM nopo,4aM.

Pecrrarosrre napareHe3ricbr rnupoKo pacnpocrpaHeHbr B rlJlarrlorpaHr.rrax ra66po-rrJraruorpal{E-

roeofi ceprlu (Orpocunapu.qee, 1987, 1995). OnH cosAaror JrI{H3oBHAHbIe rera pa3Jll4uHoro pasM€pa

(or ueprrrx canTr,rMerpoB Ao nepBbrx naerpor), Koropbre coBeplnenHo rrocreneHHo 3aMelrlarcTct B]tF
rqaIoIrIHMH nnarxorpaHuTaMr{. Onu, n ocHoBHoM, MeJrxo3epHactrte, rueficoBu.{Hbre r{ KaK H BMeIqaI(>

rr{He nopoAbr ucnbrrbrBaror cr.rJrbHoe.{po6fieHue u HaJroxeHnoe oKBapIIeBaHI{e, flo ceoeh{y i\IHHep:u(>

IHI{ECKOMY COCTABY OHA NOqTI4 HE OTTUqATTC'I OT BMCIqAIoII$D( NOPOA, PA3HT{I{A OTMETIA9TC'I TOJIbND

B nepepacnpeAeJreHprr{ MuuepailoB. I4x cocraB He nocroflHen: Pl4-T6tQtAvgtAct*Bia5-53*ChltEpb
SphtAptGrtllm.

Pesraroable naparcHffiracbr mlrpoxo paclpocTpaHeubl B rpannroltllax ALIopI4T-aAaMetr

cepu?r. Kax rasnectHo, ilopoAbr eroff cepuu B ocHoBHoM npe.{cr:rB;IeHbl I{HTpy3I{BHbIMtr reraura (
pocr{BapnA3e, 1995).

Ha neputpepufisr,rx qacr.nx r{Hrpy3r.rBoB HepeAKo orMeqalorcs napa{tleJlbHble

(puc.Z), crpyr<r1?Hbre gJreMeHTbr Koropbrx HepeAKo coBna,AElrot co crpyl(TypHbll\{H 3JIevIeHTaMX

qalorqru uopo.{. B r{eHTpairbHbrx Lracrflx pecrrrrbr qacro A$opI{eHTHpoBaHbI H pIMeIor

rboptt- (pnc.3)
FIa xorralcre pecrrdroB c BMerqaroquMr,r nopoAilMr.r He orMgalagrcs MllHepaJloruqecKoro

rreur{rr H Mnnepanbnufi cocrae pecrnToB onpeAersef,ct BMeu{arcrrlefi cpeaofi, Haupnuep, r
Bbrx Arroprlrix r,x cocmB cne.qFoqufi: Plrgj0lQtFkbtChl*EptSptZir+Op, a B rpauo.quopltrax
xofi : Pl25a7-tQtHrb+Bi52-_ra*ChltEp*SptZiriop.
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Kax srE4Ho as{se€Koro,",uun*illr,THilJHil,oilfrlln#::::ff 
;#:ff;",ffi "iffi:H:;"fi";H:#:Tffi#':":t*'o.o .y6.tpar4 B pasrralrHbrx'"roo""ur"qec*Hx 

"-pr yc_ronasx. B
'=,rHorpaHH*"0*";*'""J;;"";Tr*:TllH# #J#r{r4rr 

or ra..po-nnaraorpaHrroron 
x::eooo^aau*oBhre rapare'e3r.rchr saMerqarorc.a poronoo6r"".""J;ff;;n:i;,ru:m"lm::xlafrlilToBhre - 6rzor'ro-cliJlrlMa'r.rro""rt", 

uorpacraqT xerre3'crocn 6lrorara H r.,r.

prac'3' orarruue pecrr4Tbr B rprrrpaau'oft qacrra cane'croro ltr.,py3riBa

:oeofi i:nf";::ltare'e3'rchl ,oupo*o pacnpocrpa'eHbr raxr(e B nopoAax njrar
lprr. llo cBoeMy 

"oaot" 

co3lf,aroT MeJIKo3epHIrcThIe, B ocHoBHoM 6aoturoe'r, o"r"o"oaHHT-rpa'H-,-*t[it.*^r'-ii.ffill oHI{ orBesa}or b{erarerrr4raM Hu3Kr'x Aa'rre'nil, prrr-*rti3iffiT;ii,x:

Cpe4Hae xaMasecrr{( : cocTaBhr s AFMEapaMeTpbr pesrnToB
Eonuuoro t<u"**u. 

" 
I r.Jz"' 

" " repu'Hclilr:i rpaH'Toi{'f oB

llrilHr.l.rouAoB rao6pc_rruatuorprutorx - ro
'rn'inr' .,=12); 3- pecnrr'rpaH'rorn"oB *Li;ffil,ffiSlt$ffitr ipeu,,'ou:c3 rroprrr-a,rrer.rurrorofi

.ri[ AJro:
1s.28

Fe:o. EeO
52.90

-

: 55.54

-

: 59.90

TiOr MnO CaO
4,32 6,75 0.66 n1?

bJq
7,51

3,56 5.69 0.82 0.32 6-9'7
3,41 3.27 4.74 0,10 2,8_i

-:se]:t{TLI rpa}0rTOIr.qOB

XzNI''recxoe H .'eTpo*&trfrrec*oe a3)qe'ne p€qrffroB troria3:Ll(rH BMelqalorqax nopoA (ta61aua; p"" +j. ar arM;-";;ffi"' 
qro oEH upe4craBrl{ror co6ofi

i:"ff #*#Tflfi .X?fllil"l,ff;*6';;;;;;ffi ffi ff H;ffi :#Hffi:"ffi;
L;IrrroBofi cep:r'u - nepexoAHhra *aaay 

""*" rroJrr, xo' oan ott"tt 
nolrtI, a pecTaThr ,quoprr-xoBo-tllgroqHble noirt. "'"' 'v"r' ?\urx ocHoBHafl M.acca Bce r{e nonaAaeT B
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A-t 
^-2.-3 0-4

t-5 E-6

rpaHrflr{ofi cepr{rr

Kon'tnneueurap'o BeAyr ce6s r pecr'Tax !{ BMerqarorrd'X rpanrrroaAax co.qep}Ka'rrs pcA*{x 3lrev
rOT. KAX BI,IAHO H3 PI4C, 5, AX EAPNAIIHH HMEIOT OAHY I4 TY )KC HAIPABJIEHHOCTb, I{TO YKA3bIBAET BA
reHerl'rElecKoe eAHHcrBo. flpu erovr orMeqaeTc.fl gnHr,rli pocr coAepx anux Cr r.r pb u 

- 

y*a**-*u cu or ra66po-nnarr4orpa'HToBbrx pecrprroB Ao n[aruorpaHr4T-rpaHplToBbrx.
Tar<uu odpasou, cyMMLIpyfi npuBeAsHnbrfi nrrrue tfarcrHuecHifi uarepua,,r- l{o)K'o 3a*rqro I4f{gHHbIe Hal{H pecTI'rrbr [peAcraBJulror coGofi ocrarxn rex cyfcrparon (nporonnron), rrc

TOpbIIu pa3BrrBaJrrrcb rpaHVTOHAnr. Oc'onuBaflcb r{a STOM Mbr npeAnoiraraeM, .rrc cy6crpar ra6(
nJlarHolpaHIlronofi cepuu 6Hn 6asnronufi, cy6crpar nJrarnorpauuT-rpaHnrosofr ceprau 6ur
nufi , a cy6crpar Alropr4T-aAaMennraronofi cep.'vt 6srn cnaeruaHuufi .
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