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YJlK 550.93:55 1.71 rEOX I1MI1H 

/itCfY'ieZ-~ 33So 
1.\.3. lKYPABJlEB, H.C. ITYXTEJlh, A.K. CHMOH 

PAHHEAPXEACK11E KOMATI111Tb1 
OJlEKM11HCKOA rPAH11T.3EJlEHOKAMEHHOA 06JlACT11 

11 11X Sm- Nd·B03PACT 

(llpebcT06/leHO QKQOeMU KOM (/).B. CJYXpoSblM 18 II 1988) 

,off" 

'upeBHeHlIDfe cynpaKpYCT3J1bHbIe TOnl.UH OneKMHHCKOH rpalDlT-3eneHoK3MeHlloH 
o6nacDt CIlar 3lOT KPYllHblH (0,8 X 9,5 KM) OCTaHeu B none pa3BHTHft HH<ppaKPYCT3JIbHbIX 

06PaJOBaHHH O neKMlfHCKOrO rpamflo-rneHcoBo ro KQMIU1eKca. O HM 06'be,ll,HHftIOTCII B 
oocr 3Be ,UpesHeHweH M3q,HT-Yl1brpaM3q,HTOBOH aCCQUH3UHH (JIMA). H3yqeHHoH B paRone 
cpe,lI,Hero TelJeHHH p. OneKMbl (puc. 1). 

OCHOBHO" Ofi'beM JlMA CJl ara lOT 3Mqm6onHTbl, B p a3J1HlIHOH creneHH npeo6pa30-
BaHH bIe 6 0nee n03.nHHMH H anO)f(eHHbIMli npo u ecc3MH. B n o,n;qJ.fHeHHOM KOJl HlleCTB e Berpe

lJ310TCH ynhTp aOCHOBHble JIOPOn,hI, n peACTaBneHHble rpeMonHT-3KTHHOnHTOBblMH cn3H

uaMH. f eonOm tfeCKoMY crpoeHlftO H3yqeHHoH TeppHTOpIDf, a TaK)f(e reOXHMIDf H neTpono-
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fMc. 1. r eOnOrntleCKall KapTa OneKMHHcKOA rpatnn-3eneHoKaMeauoR o6naCTH B paRone YCThlI p . Xa

HH. COCTaBneHa C Hcnonb30BaHHeM MaTepHanOB fl. BOI'OMOnOBOR H A. CMcnOBa. J - 3 - TyHryp
IIHHCKaJi cepHlI: J - rnHH03eMHCTbIe CRaHUbI , 2 - H3BeCTKOBO-CHIIHKaTHLIe nopoj],Lt, 3 - MenToneH

Tbl C TeJlaM H MaI'HeTHTOBLlX KBapUHToB; 4 - oneKM HHCKHA KOMn neKC: nnantOI'HeACbl H MHrMa

TH1"Lt ; 5 - D.peBHeAwa.R Ma4>HT-ynbTpaMa4>H1'OBall aCCOWtaWUl: KOMa11-tHTbl H Men6a3anbTbI ; 6, 7 -
30HLl paCCnaHu eBaH HlI H Jl,Ha4>TOpe3a: 6 - 3nHnOT-aM4>H6011lITOBOA H 7 - 3cneHOCnaH u eBOA 4>aUUH 

fMc. 2. a - CXeMaTHlfeCK HR pa3pe3 aCHMMCTpHlDforo KOMaTHHTOBorO 1I0TOKa nMA: J - 3HAOKOH

T3.KTOBa1l H3MelleHHall KOpKa C cynh¢lH.naMH, 2 - MenK03epHHC'J"a.II aKTHHOIlHTOBaH n opOA3, 3 -
MenKo-cpe1lHe3epHHCTall TpeMOIlHT-aKTHHOllHTOBaJI nopona, 4 - aKTHHOllHT-TpeMOIlHTOBall nop ona 

cpe1lHc-KpynHo3epHHCTall; 6,8 - BapHalum cOnep)f(aHHA HeKoTop bl X KOMn OHCHTOB n o pa3pe3y KO
Ma1"HHTOBOro nOTOKa 
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PHc.3. HopManH30BaHHLIe K cpeJlHeMY XOHJ:q>"TY [14] pacnpeneneHHH. cOAep>KaHHA pe.llK03eMem.
HLlX :meMenTOB B KOMannfTaX nMA. nOrpeWHOCTH onpeAeneHHH. COAep>KaHHA P33 MeTOAOM H30-
TOnHoro pa36aBneHHH. COCTaBHIIH 0,5 - 2% 

he. 4. Sm-Nd-H30XpOHHaH. ,lJ,HarpaMMa A.JIH. KOMaTHHTOB H TOneHTOBoro MeT3.683a1Ibl"3. (06p. 8696) 
,UMA, T= 3507 ± 123 M1IH. neT, CKBO = 4,4, fNd(n = - 0,2 ± 0,4. napaMeTpbl oWlOPOnuoro XOHA
PHTOBOro pe3epByapa CHUR: 14'Ndr"4Nd=O.512638, 14'Smr""Nd=O,1967. napaMeTpbl Aen
neTHpOBaHHOA MliHllIH OM: 14'Nd/1 HNd = 0 ,513151 . 14'Sm/144'Nd = 0 .2135 

nm ynbIpaoCHoBHblX nOpo,ll; nOCBHweHa OT,Il;enbHaH ny6nHKamul. MeTaMop<i>u30BaHHble B 

ycnOBU.RX aM<lm60nuTOBoH <l>auuu, nop0,ll;bI HMA n03)J.Hee 6bIJUf nO)],BeprHyrbl 3ID1,1l;OT-aM

<lm60IIHTOBOMY ,[1)1aq,rope3Y, lIro. nO-BH,[1)1MOMY, npHseno K ycrn:lITQ:>KeHHIO B H}fX penHK

TOB M3rM3THt1eCKHX CIpyKTYP H MHHepanoB. O,llHaKo B ynbIpaOCHOBHbIX nopOAaX coxpa

HRIOTCR HeKoTopble TeKcTypHble npn3HaKu, n03BonRJOume B cOBoKyrmocDI C H30ronHo

reOXHMlil.leCKUMH oco6eHHOCTRMlf nAeHTH<I>uUHpOBaTh q,aLOianbHYJO npnpo,n;y CnO:>KeHHbIX 

HMH reOnOrHl.leCKHX Terr, a CaM" nopOAbl paCCMarpHBaTb K3K KOMaTHHTbI. K l£HC1ly 

TeKCTypHblX npH3HaKOB OTIfOCHTCH 30Hb1 3aKanKH, pa3BHTbie B KpOBne H nOAOlllBe KOMa

THlfTOBbIX nOTOKOB, a TaK:>Ke aCUMMerpHlIHoe crpoeJUfe nOClle,llHHX. KOTopoe nO]lTBep:>K)l,a

eTCH uccneAOBaHHeM reOXHMHU KOMarnHTOB. 

HaHMeHee H3MeHelOible aMcpH60nHTbi - MenKo-cpeJl,He3epHHCTbIe cnanueBaTble 

nOpOJlbI. CllO:>KeHHbIe rereporpaHo5naCTOBbIM arperaTOM CUHe-3eneHOH POroBOH 06MaHKH 

(40- 70%) H cna60 COCCIOPUDl3HpOBaHHOrO 30H3JIbHOrO IUlarHOKn33a An30 - 4S (25 -
50%). B nO,!l;'lUHeHHOM KOnHqeCTBe npHcYTcTByeT KBapu (2- 3%) , B aKueccopHbIX Konn

lleCTB3X - MarHe1l1T, cq,eH, 3mt:]lOT, anann, Cynb<l>H,lJ.bl. no. nerpoXMMnllecKuM H reoXH

WflleCKHM napaMerpaM aMq,u60JIHTbl aHanOfHtOibl apxeHCKHM TOneuTOBbIM 633anuaM 

runa Tl H COBpeMeHHblM'TOJIeHTaM MORB [1]. 
KOMarnHTbI cnaraJOT or 10 )],0 20% o5'beMa pa3peJ3 .IlMA. OHJf 06p33y1OT nOTOKU 

MOlUHOCTbIO OT 0,3 ,Il;O 7 M H 60nee, l.laCTb KOTOPbIX 06na]laeT aCHMMerpHtffibIM crpoeHHeM 

(PHC. 2a). 3H,Il;OKOHTaKTOBaH llaCTh KpOB11H nOTOKOB CllO:>KeHa CHnbHO paCC1lauUOBaHHOH 

aKTIfH01IHTOBOH nopo)],oM C o6unbHoH cynb(im,lJ.HOM BKparmeHHocTblO J{ nOAcnmaeTCR 

3OHOH A. 3Ta 30Ha COCTOnT U3 MenKHX KOpOTKOnpH3MaDillecKux KpHcTannoB aKTIfHOJIUTa 

(60- 70%) H rpeMOJIHTa (l5-20%), B npoMelKYTKax MelKl\Y KOTOPblMlf pa3BHT TOHKO-

3epHHcTbIH arperaT HronOK aKTIfHOJIUTa, l.lelllyeK T3JIbKa, 3epel1 xpoMMarHernTa. Pa3Mep 

KpHcTannoB aMcllu60noB nporpeccHBHo YBenUtfi.fBaeTCJI OT 0,1 - 0,2 MM B KpoBne AO 

1- 2 MM B6nU3H nOAOllIBbI 30Hbt A, KOTopaR )l,OBOnbHO pe3Ko CMeHJIeTCH 30HOM E. OCHOB-
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HOH 06'beM nocne)lJ-leH npenCTaBneH MaCCHBHOH nOpoAoH, Ha 70- 75% cnO)f(eHHOH 6ecno

PHAOtO-lO opHCHrnpOBaHHbIMH KPHCTaJUIaMH TpeMonHTa (60-65%) H aKruHonHTa 

(10- 15%) . norpY)f(eHHbIMH B MaTpHU;Y, COCTOHIUYlO H3 TOHK03epHHcToro arperaTa aKrn· 

HonUTa, ranbKa H xpoMMarnenna. B OCHOBaHHH 30Hbi E ne)f(HT ManOMOJ.llHaH (0,3-0,4 M) 

3aKalIO lnHUl 30Ha. He Bce nOTOKH KOMaTIDfTOB JIMA 06nana1OT aCHMMeTPulIHbtM crpoeHli' 

eM; 60nbllIHHCTBO HX XapaKTepH3yeTcH MaCCHBHOH reKcrypoH. 

Ha pHC. 26, 8 nOKaJaHbl BapHaU;UH cOnep)f(aHHH rnaBHblX H peAKHX KOMnOHeHTOB 

no pa3pe3y HH,[I,HBHAYaJIbHOrO KOMarnHTOBoro nOTOKa. COnep)f(aHHe MgO cna60 MeHHeTCH 

B 30He A , CHH)!(aHCb c 24,1 % B Be'pXHeH no 23,8% B RU)!(HeH ee llacm , H pe3KO B03pacneT 

B 30Re E, ,llocrnraH 86nH3U nOAOlllBbl nOTOKa 28,3% (B nepeClleTe Ha 6e3BO}l;HblH oCTaToK). 

H 3aTeM BHOBb pe3Ko CHH)f(aerCH B 30He 3aKaJIKH. KOHueHrpaUUH 60nbIIDfHCTBa pe,[J.KHx 

:meMeHTOB CBH3aHbI C co,llep)f(aHHeM MgO 06paTHOH KoppenHuuoHHoH 3aBHCHMOCTblO. 

TaK, KOnHlleCTBa Cr, V, P33 HeCKonbKO B03pacra1OT B HH>KHeH lIaCTIi 30HbI A H lliIaBHO 

CHH)K3IOTCH B 30He E . ,llOcrnraJI MHIDfMYMa B npHnO,llOWSeHHOH ee lIaCTH H BHO.Bb YBeJIH

lJHBaHCb B 30He 3aKanKH. KOHUeHTpaUUH Ni. HanpolliB, ,llOClliraer MaKcHMYMa B HHJKHeif, 

HllH60nee ynbTpaOCHOBHoR lIacrn nOTOKa. 

TaKoR xapaKrep nOBeneHliH rnaBHblX H peAKHX KOMnOHeHTOB npHcym JranOHUblM 

nOTOKaM nepU,llOTIfTOBblX KOMalliHTOB C HHJKHeH KYMynHlliBHOH H BepxHeR CIUfHHcl>eKC' 

30HoH, neTaJ1bHO H3ytfeHHbiM B paJpe3e 3eneHOKaMeHHoro nOHca A6HTIf6H [2, 3] , Bap6ep-

TOH [4], a UK"'" HopcMeH-YAnyna, 3ana/l,HaH ABcTpanA. [5]. -
feOXHMHlIeCKHe oc06eHHOClli KOMarnHTOB JlMA cBHneTenbcTBYIOT 06 HX npuHa,!],

ne)!(HOCTH K 6ap6epTOHCKOMY TAlly [6,7]. UpA 6OH3KAX K Cpe/l,HHM XOHAPATOBbIM [8] 
OTIWllleHHHX Ti/Zr. Zr/Y. Ti/V nOpO,llbl 3HallHrerrbHO 06e,WIeHbl Al no OTIIOllleHHlO K Ca 

H Ti. 113yt1eHHbIe KOMarnHTbI 06nanalOT cppaKUHoHHpoBaHHbIM xapaKTepoM pacnpenene- ' 

HHH pe,llK03eMenbHbIX JneMeHTOB (pHC. 3). 11M npncYIUe 06e}l;HeHHe TH)!(enblMH naHTaHOH

AaMH [(Gd{Yb) N = 1,09- 1,97]. cBoHcrBeHHoe raKlKe 60nbUlliHcrBY paHHeapxeHcKHX 
KOMannnOBblX nopo,ll [7]. Do pacnpe,lleneHHlO nerKHX P33 KOMalliHTbl pacna,!],alOTCH Ha 

ABe rpynfihI: 06eAHeHHbIe [(La/ Sm) N = 0,59 - 0,78]. cocraBn.IOurne 60mUlliHCTBO, A . 

060rameHHbIe AMH [(La/Sm)N = 1,34]. 
feoxpoHonOmlleCKDe H3yqelille nopoa H onpe,lleneHHe cOnep)f(aHHH P33 MeTOnOM 

H30TOnHoro pa36aBJIelillH npOBO)J;HnOCb no MeTO)J;HKaM, H3nO)f(eHHbIM paHee [9, 10]. 
napanneJlbHble H3Mepemf.H H30TOrntOro ornOllielillR 143Nd/144Nd B Me)f(J1aGoparopHoM 

CTaHnapTe La Jolla, BbIllonHeHHbIe B XO,lle HacTOHlUeH pa60TbI, ,llanH cpewnni pe3ynbTaT 

0,511839 ± 7 (20,p , N = 18, HOPMHPOBaHO no I 46Nd/I44Nd = 0,7219). UapaMerpbI A30-

XpOHbI paCCtmTaHbI no MeTOJlY n. AopKa [11]. HalfanbHaJi BenHlJHHa €N d(T) ~ no MeToAY 

H.. <1lneTlfepa H K. POCMaHa [12]; norpelilliOCTIf napaMerpoB H30XPOHbi COOTBeTCTBYIOT 2 o. 
Pe3ynbTaTbI H30TOfIHOrQ H3yqeHHH nopou,UM:A npHBeueHbl B ra6n. 1. Wecn 06-

pa3uoB KOMaTHHTOB H TOneHToBbIH Mera6a3aJ1bT (06p. 8696) annpOKCHMHPYIOTCH Ha 

H30XPOHHOH .lllIarpaMMe nHIDIeH perpeccHH, onpenemllOIUeH B03pacT 3507 ± 123 MnH.neT, 

H 6nH3KYlO K HynlO HallanbHYIO BenHtDtHy €Nd(1) (pHC. 4). DonyqeHHaH Sm- Nd-H30-

XpOHHaH ,llarnpOBKa orpa)f(aeT BpeMJI H3nHHHHH BynKaHOreHHblX npoTonHToB JlMA. 

CYlllecTBeHHaR 06e,llHeHHOCTb 60nblIDtHCTBa KOMamHTOB H MeraTorreHTOB nerKHMH 

pe,llKHMH 3eMJIHMH CBH,lleTenbCTByeT 0 TOM, liTO HCTOlOiHKOM KOMamHTOBblX H 6aJaJ1b

lOBblX pacrmaBOB HBnHJIaCb MaHTHH, ,llermempOBaHHaH B OTIlOlllemm HllH60nee HeKore· 

peHTHblX 3JIeMeHTOB. EnH3KaH K HynlO BeJll{t{HHa € N d (T) YKa3blBaeT Ha He3Hal{}fTeJlbHYIO 

OTOPBaHHOCTb BO BpeMeHH ,IlByx C06b1lliH: npoueCCOB 06PaJOBaHHH KpyrmoMaclllTa6-

HOH MaHlliHHOR HeOAHOpO,r:QiOcrn n <}>oPMHPOBaHHH cynpaKpYCTaJIbHbLX TOJlIU JlMA. 

06pa3UbI KOMarnHTOB cymeCTBeHHO pa3nHlIalOTCH no Sm/ Nd-ollmWeHHIO e 4 7 Sm/
144

Nd = 0,174-0,231), liTO, nO·BH1lHMOMY, He MO)!(eT 6bITb 06'bHCHeHO pa:mHlI' 

HbIMH ycnoBHHMH reHeparnm HCXO,llHbIX KOMarnHTOBblX pacnnaaOB (HanpHMep, paJnHlI

HbII\lli CTeneHHI\lli lIacrnlJHoro ruIaBnelillH MaHrnHHoro HCTOllHHKa) , a TaK)f(e npoueccaMH 

KpHCTannH3aI.J;HOHHOH ,IlHcpcpepeHuuaUHH KOMaTHHTOBOH )f(}f1J.l(0cm. 3HalUfTenbHaH 060-
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Ta6nHua I 

Sm-Nd-ll30TOflHltle xapaKTepHCTMKH KOMaTHHTOB • MenroneHTI. IlpeBHeHweii Ma~HT-

ynhTpaMatPHTOBOH aCCOUHaLPIH 

N" o6p. Sm, MKr/r Nd, MKJ'/r I 4 " Sm /144Nd 14'Nd/ I44 Nd ENd(T') 

86156 2,252 7,843 0,17360 0,512091 .20 - 0,2 
8692 1,630 5,182 0,19010 0,512475. 17 -0,2 
86101 1,013 2,910 0,21053 0,512920 . 18 - 0,8 
86198 0,9256 2,524 0,22169 0,513241 • 18 +0,5 
86195 0,8656 2,291 0,22837 0,513352> 21 - 0 ,4 
86188 0,9105 2,386 0,23066 0,513410 . 14 - 0,3 
8696 2,257 6,694 0,20381 0.512797 . 21 - 0.1 

n p H M e q a H H e. norpcUDlocn onpeAeneHHJI KO~eHTpaumi Sm H Nd OKOno 0.2 %, SmfNd-011lowe. 

[

(14' Ndr 4 4 Nd)H3M _ e 4., Sm/ 14 4 Nd)H3M . (ei\T _ 1) ] 
HHJI OKono 0,1 %; l'Nd(T') = 10000 );OT - 1 . ' rAe 

0, 5 12638 - 0, 1967(e - I ) 
T = 3,507' 10~neT - B03pacT nopOA, onpeAenJleMhrH H30XPOIIOH. i\ = 0,00654' 10- ~l1eT- 1 - nOCTOJIHHafl 
pacn8,Ila 14., Sm. 

raweHHOCTb HeKoropbIX KOMa'IHHTOB nerKHMH penKHMH 3eMnRMH (06p. 86156) CBH
AeTenbCTByeT, BepORTIfO, 0 cymeCTB08amm 8 paHHeapxeHcKoH MaHTHH B npe,ll,enax H3y
\feHHOrO perHOHa nOKaJIbHblX Y'laCTKOB, aHOMaJIbHO 060rallleHHblX nerKHMH P33. OnuoH 
H3 B03MO:lKHbIX npHtrn.H TaKoro o60rallleHHJI RBnSleTCR npopa60TKa 06nacTH MarMoreHe
paUHH nO,!l,.BH)IQ{bIM MaHnfHHblM ¢mOH,Il,OM. 

'upeBHeHlllHe cynpaKpYCTanbHble ronlll.H .IJ:M:A Moryr paCCMaTpHBaTbCJI nH60 KaK 
OCTaHUbI paHHeapXeHCKOU Ma!l>Hr-ynbTpaMacpHTOBoH KOPbI, CJIY>KHBWen cpYU,ll,aMeHTOM, 
Ha KoroPOM 3aKnanbmanaCb OneKMHHCKaJI rpamfT-3eneHOKaMeHHaJI o6nacTb, JIn60 KaK 
peJIHKTbI HlDKHHX \faCTen p33pe3a pauueapxeHcKoro 3eneHOKaMeHHOrO nORca, CYllleCT
BeHHO nepepa60TaHHOrO npH CraHOBneHHH H3H60nee pauHHX rOHaJIHTOB HHcppaKpYCTaJIb
Horc KOMnneKca, a TaK)Ke B XO,ll,e MOUUlblX npoueCCOB ynbTpaMeTaMOpcpH3Ma, 33BepWaB
lllHX p33BHme OrreKMHHCKOU rpalD.fT-3eneHOKaMeHHOH 06rraCTIf OKono 2,8 M1lp.a..ner Ha-
3an. nOCJIenuee npe.o.nonO)l{eHHe 60nee BepORTHO. ,UeHCTBHTenbHO, KOMaTHHTbI 3eneHO
KaMeHHoro nORca 6ap6epTOH, HMelOI..LUfe Sm- Nd-Bo3pacT 3540 MrrH.ner [6] , . no reoXH 
MH\feCKHM napaMerpaM O\feHb 61IH3KH K OneKMHHCKHM, a cTpoeHHe HH)l{HHX \faCreH p33pe-
3a "ORca HMeeT pRn 06I..I.(HX OC06eHHOCTeH co crpoeHHeM p33pe3a ,llMA, cnQ)KeHHoro noro
KaMH KOMaTHH1OB, nepeMe)tGUoIUHXCJI C TOneHTOBbIMH H MarHe3HaJ1bHblM1f Mera633aJlb
TaMH. ECJIH JTO npe.o.nonO)l{eHHe BepHo, ro B npe.u,enax OrreKMlfHCKOH rpaHlfT-3eneHo
KaMeHHou o6naCTH COBMelll.eHbI 3eneHOKaMeHHbIe nORca nnyx P33HoB03paCTHbIX rpynn: 
paHHeapXeUcKou H n03J];HeapXeHcKoH. 'fIUIDlIHbIM npeACr3BHTeneM nOCJIeJl}leH JlBJlHeTCJI 
OnOH)lJfHCKHU nORC, Sm- Nd-B03paCT OCHOBHbIX H KHCJIblX MeTasynKaHH10B KOToporo 

palleH 2966 ± 16 M1IH. neT [13] . 

HHCTHTYT re0110rHH PY;o;HblX MeCTOPO)l(AeIGlH, 
neTPOrpa¢!HH, MHHepanOnfH H reOXHMHH 
AK8,tl;eMHK HaYK CCCP, MOCKB' 
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B.M. KynUOB 

DAPAMETPLI DEPEMEldHBAHIDI BEPXHEfO CJ]OJl OCAJlKOB 
BEllTH'lECKHMH opr AHH3MAMl1 

rllpe(}CTQ8/leHO QKQ(jt!MUKOM n.B. TaYCOHOM 15 I 1988) 

HilH60nee MOIUHbIM, npaKTHlIeCKH nOBCeMeCTHO pa3BHThiM nOCTCe1J;HMeHTaunOH

HbiM npoueCCOM B OKeaHe HBJlReTCH nepeMeWHBaHHe BepXHero CnOH OcaAKOB 6eHTH'iec

KHMH opraHH3M3MH. B KOnOHK3X ,lJ,OHHbIX oca,lJ,KOB 'IaCTO 06H3pY)l(HBanH eneAbI ox 

)l(H3He,lJ,enenbHOCTH. O,ll;HaKO HCTHHHble M3CWTa6bl 3TOrO HBneHHR CHnbHO He,lJ,OOUeHHBa

nHCb H3-3a OTCyrCTBHH KOnHtleCTBeHHblX KpHTepHeB OueHKH 3THX npoueCCOB . Heo6xo,llH

MOCn H3yqeHIDl JlBneHWI nepeMeWHBaHHH o6yenoBneHa ero ,ll;OMHHHPYIOW:HM BnHHHHeM 

Ha npoTeKaHHe pH1l3 npoueCCOB Ha rpaHHUe B01l3- 0caAOK: 1) HapywaH nocne,ll;OBaTenb

Hocn OTnO)l(eHHH oca,l],OllHoro Bew:eCTB3, nepeMewHB3HHe OrpaHHlJHBaeT BpeMeHHoe 

pa3peweHHe reonOrHQeCKHX co6blnrn npaUUloro, <pHKcHpyeMbIx B COCTaBe ,lJ,OHHbIX OT

JIO)l(eHHH; 2) ,lJ,eHTeJIbHOCTb npHJlOHHbIX opraHH3MoB ycwnm3eT npoTeKaHHe ,lJ)fareHeTH

lJeCKHX npeo6pa30BaHHif B TOJIme OCa,lJ;KOB. YBenHllHBaH IIOCTaBKY KHcnOPO.o.a H YCIfJIHBaH 

nepeHoc PH,1],3. :meMeHTOB lJepe3 rpaHHU.Y )J,HO-oca,lJ,OK; 3) B cnoe nepeMewHBaHHH Oca,lJ,

KH HMelOT OTJIHQalOIUHeCH OT 60JIee rny60KHX Ij>H3HlJeCKHe H MeXaHHtleCKHe CBOHCTBa 

H rny6HHa :noro CIlOH onpenenHeT B03MO)l(HOCTH CTpaTHrp31j>HH BbIOOKoro pa3peweHHH 

CeHCMHlJeCKHX MeTO,lJ,OB; 4) 6eHTOCHbIe opraHH3MbI nepepacnpe,lJ,eJIRIOT B npe,lJ,enax CJlOH 

nepeMellIHBaHHH nOCTYTIalOlIlHe B BepXHHe roPH30HTbi Oca,D;KOB TeXHoreHHbIe 3JleMeHTbI, 

3HatIHTeJIbHO CHH)f(3J1 HX KOHueHTpauulO , HO YBeJIlf1lHBaJl BpeMR npe6bIBaHHH B 3TOM woe. 

B 1962 r. E. fonJl6epr H M. KOH,lle [1] npellJlOlKHJIH paCCMarpHBarb npouecc ne· 
peMeWHBaHWI KaK AH<P«PY3HOHHbIH, 3 AJIH ero onHC3HHR HCnOJIb30Ban ypaBHeHHe OARO

MepHoH AHIj>Ij>Y3HH. B HaCTORmee BpeMH 3TO npep;nonO)l(eHHe JlBJIHeTCR o6w:enpH3HaH

HbIM, HHTeHCHBHOCTb npauecca nepeMelIIHB3HHH xapaKTepH3yeTcH K03«P<PHUHeHToM AH<P

<PY3HH D , OTnlNHbiM OT HYJIJI JlHWb B woe )I(H3He,lJ,eHTenbHOCTH nOHHbIX opraHH3MoB d. 
B 06meM Bup;e KOHueHTpaUUJI XHMHlJeCKOrO 3neMeHTa (IUIaHKToHHoro opraHH3Ma, MHHe

pana B3BeweHHoro Bew:eCTBa) C B npeAenax cnOH nepeMewHBaHIDI d AJIH OcaAKOB no

CTOHHHOH lUIOTHOCTH onpe,lJ,enSeTCS ypaBHeHHeM 

(I) ~ = ~(Dac) _ Sac -"l.C 
at az \' az az 

S - CKOPOCTb ceAHMeHTaUHH. A - nOCTOHHH3R. pacnana (AJIH paWloaKTHBHblx 3JIeMeHToB). 

HaqanbHbIe yc"nOBHJI Ja,wlIOTCR 3aBHCHW.HM OT BpeMeHH nOTOKOM Qepe3 rpaHH~ 
BOn3- 0canOK f(t) , Ha rpaHHIJ.e WOR. nepeMelIIHBaHHH AHIj><pY3HOHHbU1: nOTOK AOn)l(eH 
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