
f);eJIeHHhIX B IIOpOp;e; HaJIJIqHe IlYCThIX 1'1 aJIMaaOHOCHbIX TPYOOK, IIpHypO'leH

HbIX It OP;HOMY nOp;BO)J;JIIlWMy lRaHaJIY; K'pHCTaJIJWrpaIPH'100KaH 11 MOp«p0JIOrH

'100KafI ICIIe~H«pH'1HOCTb aJIMaaOB B paaHbIX Tlpy6Kax; napareHea aJIMaaa C 

MyaccaHlITOM, II1ilPOIIOM 1'1 T. f);. [12]. 
B P;RHHOIl'r CJIY'1ae Hac HHTepecyeT OO'l>fICHeHHe OKpaCKH aJIMaaOB 1'1 CBfIaH 

oe C H30TOIlHbIM COCTaDOM yrJIepop;a. I1a cym;ecTBa MexaHHaMa I{aBHTa~HH 
BbITel{aeT, 'ITO aJIMaabI oopaaYIOTCH Ha yrJIepop;Cop;epIKa~ero Be~eCTBa raa/)

DbIX IIyablpbIWB. raaO'BYIO «paay KHMOepJIHTOBOH MarMbI COCTaBJIHeT yrJIeKHCJIO

Ta. B KapOO:{laTHOH «popMe OHa IIOBceMeCTHO IlPHCYTCTByeT B KHMOepJIHTax. 

A. II. BHHorpap;OB C COTpYP;HHKaMH [9] HCCJIep;OBaJIH ee lIaOTOIIH1>IH COCTaB H 

YCTaHOBll'IJIH BeJI!H'1HHy 6C 13 = -0,68 %, 'ITO npaKTH'1OC'KH TOIKp;eCTBeH'HO .R30-

TOIIHOMY COCTaBY OCHOBHOH rpYIIIlbI f1JIMaaOB (H30TOIIHO-THmeJIbIX; OCI~ = 
= -0,6 %). MCTO'1HMKOM 3TOll: YrJIeKHCJIOTbI CJIymHT KOH~eHTpHpOBaHHaJ{ 
«popMa yrJIepop;a MaHTHH. KaK MbI IIOKaaaJIH paHee [10,11], HCXOP;fI Ha iIIpep;

rrOJIOiKeHHfI 0 gByX JIHHHfIX 3BOJIIO~H YrJIepoga MaHTHH, yrJIepop; B TaKoii 

<popMe xapaKTepHayeTcH BeJIH'lHHOH 6C 13 ~ -0,7 %. B OTJIH'1He OT pacceHH

HOH «pOPMbI yrJIepop;a, !BbIHOCH~eroCfI B aeMHYIO 1R0py TOJIbKO B COCTaBe HH

TpyaHlf H HMeI01.Il;ero IIO aHaJIOrHH C KaMeHHbIMH MeTeopHT~MH 6C 13 = -2,2%, 
yrJIepOA B KOH~eHTpHpoBaHHoH yrJIHCTOH «popMe oOJIee peaKqHoHHocIIocooeH 

H B npo~ecce geraaa~HH H BbIIIJIaBJIeHHH MaHTHH BbIHOCHTCH B aeMHYIO KOpy 

B BHge raaooopaaHbIx coegHHeHu: CO, CO2, CH4• BCJIegcTBHe 3Toro He TOJIl>IW 

aJIMa3bI, HO 11 gpyrHe 3Hp;oreHHbIe !>IHHepaJIbI, reHeTH'1eCKH CBfIaaHHbIe C IIpO

p;YRTaMIf geI'aaa~HH MaHTHH, HMeIOT HaOTOIIHbIH COCTaB yrJIepoga, omlaKHH' l{ 

{)C 13 = -0,7%, HaIIpHMep: KapOOHaTHTLI (6C 13 = -0,6% [7]), BYJIKaHH

'1eCKaH CO2 (6C13 = -0,8% [29]), IOBeHHJIbHbIH MeTaH (6et3 = -0,25 
-1,0 % [ 13] ). B ~eJIOM yrJIepop; aeMHOH KOPbI, oopaaoBaBIIIHHcH, KaK IIO

KaaaJI A. II. BHHorpagoB [6], B IlOp;aBJIfII01.Il;eH '1aCTH aa C'1eT npOP;YKTOB p;era-

3a~HlI MaHTlI'H, Ta.I{me .THmeJlhlH (6C 13cp ~ -0,5 % . [10]). 
IIpHHagJIemHOCTb yrJIepop;a aJIMaaOB 1'1 yrJIeKHCJIOTbI KHMoepmIToB K 3HP;0-

TeHHOM «pOPM@ IIOp;'1epKHBaeTCH e1.Il;e H TeM, 'ITO HaOTorrHbIH COCTaB lIX aaMeTHO 

OTJIHQaeTCH OT HaOTorrHoro COCTaBa p;pyrHx pacnpOCTpaHeHHbIX B aeMHOH Kope 

coegHHeHHH yrJIepop;a, HanpHMep OpraHJIqeCKOrO Be1.Il;eCTBa (6C 13 = -2,5 %), 
He«pm (6C 13 = -2,'9 % ), rrpHpogHoro raaa (oC 13 = -4,1%), KapooHaToB 

(bC 13 = +0,01 %) 1'1 T. p;. 
YgHHHTeJIbHafI OJIHaOCTb HaoToIIHoro COCTaBa oec~BeTHbIx aJIMaaOB Ha 

caMbix paaJIFl'1HbIX MecTopomp;eHHH Mnpa CJIymHT e1.Il;e OgHHM gOKaaaTeJIbCf

BOM TOro, 'ITO HCXOgHbIH P;JIH 3THX aJIMaaOB yrJIepop; 'He CBHaaH C KaKHMH-JIHUO 

JIOKaJIbHbIMH HCTO'1HHKaMH, a HMeeT 001.Il;YIO npHpop;y, T. e. 3TO yrJIepo)J, 3H)l0-

reHHoj.j: yrJIeKHCJIOTbI MaHTHH. 

06paaOB3HHe aJIMaaOB aa C'1eT CIKaTIUI yrJIeKHCJIOTbI B TO'1KaX KaBHTa

I~HH - O(,HOBHPH, HO He ogHHcTBeHHO BoaMOIKHbm IIYTb. AeJIo B TOM, 'ITO rrrH 

CXJIOIIbWaHHliI 'rryablpbKa BoaHHKaeT OTpall{OHHaH OT «pORyca oopaTHafI yp;apHafl 

BOJIHa. TIOaTOMY BbICORHe gaBJIeHIUI H TOMIIepaTypbI oopaaYIOTCH B OJIHmai1-

IIIeH OKpeCTHOCTH OT TO'1eK cxomp;eHHH. MMeHHO BCJIep;CTBHe 3Toro rrpOHcxogHT 

yIIo~uIHyToe Bbl1.Il;epOJIFlBaHHe JIOBOPXHOCTH MeTaJIJIJIqeCKHX p;eTaJIeH, paOOTa

I01.Il;HX B RaBHTHpYI01.Il;eH. mHp;ROCTH. MomHo npep;IIOJIOmH~, 'ITO rrpH CXJIOIILI

BaHHIl IIY3b1pbHa BOJIHaH nOBepXHOCTH HaROrO-JIHOO yrJIepOp;HCToro MaTepHaJIa, 

HarrpHMep rpa«pHTa, ooap;alOTCH P-T -Y'CJIOBHH, gocTaTlO'lHbIe P;JIH nOJIHMOP«P

Horo rrpeBpa1.Il;eHHH rpa<I>'HTa B aJIMa3. B03MOmHOCTl> Henocpep;cTBeHIHOH rrepe

CTPOHI{l'I pemeTl{l'I rpa«pHTa ·B aJIMa3 ObIJIa 1I0RaaaHa JI. <1>. ,Be,pe1.Il;amHbIM C 

COTpyp;HHKaMH [5]. KOHe'1HO, BepOHTHOCTh C03p;aHHH nop;xogH1.Il;HX P - T-yc
JIOBUU: Ha IIeprr«pepHII rryablpbKa aHa'1IITeJIbHO MeHbIII8, '1CM B TO'lKaX KaBH

Ta~InI, HO Bce lI{e '1aCTb aJIMa30B, XOTH 1'1 3aBegoMo He3Ha'lHTeJIbHafI, MomOT 

CJ'IHTe3HpOBaTbCH TaI{HM IIYTeM. O'1eBHp;HO 1'1 p;pyroe - B o01.Il;eM CJIy:'1ae 3Hep

I'MH, rrepegaBaeMaH Ha rrOBepXHOCTb TBepp;oro MaTepHaJIa pacxop;H1.Il;eiicH ygap-

HOH BOJIIIOH, COCTaBJIHeT JIHIITh HeaHa'1HTeJIbHYIO -qaCTh 3Hepnm, BblgeJIHI01.Il;en:

ell B 06JIaCTH CXJIOrrbIBaHHH rrY3b1pbI<a. 
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rpa<pHTbI B 3amicHMOCTH OT reHe3HCa MoryT 'HMeh ipa3JIlJTIHbIH HSOTonHbIiT I 
coeTaB. B rpa<pHTOHocmIX fHeHcax H RpHCTaJIJIlPleCIUIX CJIanu;ax AOReM6pHikI<O-

ro <PYHAaMeHTa lliBe:U;HH raBeJIHH [41] OnpeAeJIl'IJI bCI3 OT -1,54 ;0;0 -3,19% 
npH ,cpeAHeH BeJIH'IHHe 8C 13 = - 2,45 %. JIaHAeprpeH [45],' 'H1CCJIeAOBaBIDHH:

rpa<pH TbI, HaxOAHnrI1:eCH iB aCCOIJ,HaU;HH C meJIe3HC1'blMH ImapUHTaMH H 'H3BeCT

HHRaMH, nOJIy<IHJI BemPIHHbI bCI3 OT -0,67 AO -1,12%. liICRJIIO'IHTeJIbHOe 

pa3Ho06pa3He H30'I'OlIHOrO COCTaBa yrJIepOAa nORa3aJIH rpa<pHTbI H3 nopop; 

m;eJIO'IHO-YJIbl'TpaOCIIOBHbIX MaCCHBOB l\OJIbCIWrO n-OBa H' RY3HeU;Roro AJIaTay. 

~aHmIe, nOJIyqeHHble Har.-m Ha MaTepHaJIe, npep;OCTaBJIeHHOM liI . A. IIeTep

C'HJIbe, nORa3bIBaIOT, '1ro AHana30H BapHaU;HH eSc 13 COCTaBJIHeT OT -0,72 P;() 

'l" a6JI HI\ a 3 

H3OTODHblU: COCTaB HeKOTop'blX HCCJIeJ\OODHHblX PpaofJHTOO 

06paaeI\ 

Rap60uep U3 HaTpoHHTH3HpoBaHHoB no
HeBomnaT-HecpeHHHoBoB · )HHm,r; 30Ha 
PHC'lOPPHTOB 
fpacpHT C arHpHHOM H3 arHpI'lEI"anaTHT
RaTpoHHToBOH mHHLI 
fpacpHT B nerMaTHTe 

illyRrHT H3 MemWITHOB'laTOrO 'IepHoro 
CYHLcpHp;Horo CHaHua, BYHKaaoreaHo-oca
p;O'laaa Tomua (Pt2) 
YrHHCTLIB CPHHHHT, BYHKaHoreHHo-oca
p;O'lHaa Tomua (P~) 
fpacpHT B MeHKOKOHxpeUHOHHOM KHaHH
TOBOM CHaHue 
fpacpHT U3 cuonoBit)l;HO-BOJI:OKH~ICToro' 
KHaHHTOBoro CJlaHua 
PacceHHHLIB yrJlepop; H3 TpaXHTOH)l;HOrO 
xH6HHHTa 
To me 

fpacpHT H3 H3MeHeHHoro ypTHTa 
fpacpHT HB ypTHTa 

YrHepop;HcToe BeruecTBo B MeTaMoPCPH-
1l0BaHHOM HaBeCTHane (Cml) 
fpacpHT C HecpeHHHoM HB HBMeHeHHoro 
ypTHTa 
fpacpHT C HecpeHHHoM 
fpacpHT B MHnponHHHe 

» » 

fpacplIT B nOHeBOM mnaTe C HecpemmoM 
H MOlIH6p;eHHToM 

I MeCTODOJI01HeHHe 

XH6HHhI, ropa KynHCBYM-
'lOpp 

XH6HHhI, ropa lOI{CnOp 

XHC.JilHhI; yrueHLe fanMaHa 
fleqeHra, 03. 110poapBe 

To )l{e 

IJ;eRTpaHLHhIe ReHohI, ropa 
TellhIID-MaToK 

IJ;eHTpaHLHhIe ReHBhI, ropa 
illYYPypTa 
XH6HHhI, XH6Iiffi.HTOBLIB 
l,apbep 
To me, HB P;Pyroro yqaCTna 
KHa-illaHThIpCRnH MaCCHB 

» » 

» » 

» » 
» » 

CaxapBOI{CnnH MaCCHB 
To me, lI3 p;pyroro yqaCTna 
XH6HHhI, xpe6eT TexTap-
.BYM'lOPP 

I OC13, % 

-2,56 

- 1,52 

-1,37 
-2,89 

-2,94 

- 2,92 

-4,70 

-1,93 

- 1,98 
-1,40 
-1,37 

- 2,07 

-1,54 
-1 ,37 
--{)!,76 
-0,72 
-1,43 

-4,70% (Ta6JI. 3) . TaRHM 06pasOM, B Ol'JIH'IHe OT pacTBopeHHoH yrJIeRRCJIO

TbI rpa<pHT H p;pyroH yrJIep0p;HCTbIH MaTe,pHaJI, rrpHcyTCTByIOm;HH B paCnJIaBe, 

HMeeT BecbMa necTpblH H30TonHblH COCTa.B . 

Bee H3JIOrReHHoe OTHOCHTeJI~HO H30TonHoro COCTaBa, npHpop;bI ORpaCRH H 

MexaBH3Ma <pOpMHpoBaHHH aJIMa30B n03BOJIHeT C<P0PMYJIHpOBaTb o6m;ee npep;

CTaBJIeHHe 0 npOHcxomp;eHHH ORpameHHblX aJIMa30B. 

AJIMa3bI, o6pa3yIOm;.n8CH HS ymepoA,a C02-ooAepmallIHx nYSbIpbROB 

nOA p;eHcTBHeM c<pepH'IeCRH CXOAHm;eHcH yp;apHoH BOJIHbI, Haxop;HTCfI B Ha.H6o

JIee 6 .TJarOnpHHrnbIx yCJlOBHHX, C TO'lRH speHHH ' HX RpHCTaJIJIH3aU;HH. IIpH 60JIb

mOM Ha'laJIbHOM AaBJIeHHH H paAHYce RaBHTan;HOHHbIX rry3b1PbROB 3HeprHH, 

ROHn;eHTpHpYIOm;aHcH B TO'lRaX cxomAeHHH, o6eCne'lHBaeT c03p;aHHe MaRCH

MaJIbHbIX TeMuep aTYP H p;aBJIeHHH. IIo3TOMY RpHCTaJIJIH3an;HH ocym;eCTBJIH-
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