AHOMATBHBIM  (OTKJIOHSFOLUMCS ~ OT
HOPMBI) YTJICPOJ MOXKET OBITh TSDKEIIBIM
win JerkuM. CodeTaHue dTUX aHOMAaJIMH
M30TOITHOI'O COCTaBa yriepoja B apXerc-
KO-TIpoTepo3oiickoM KapenbckoM KoMmri-
JIEKCE, B COCTaB KOTOPOI'O BXOJUT IIyH-
THTOHOCHAs TOJIIA, ObUIO Ha3BaHO S1. D.
IOnoBuuem [9] KapenbCKUM HM30TOMHBIM
(beHOMEHOM, ~ OIpENEIieMbIM  AHOMATBHO
JIETKAM H30TOMHBIM COCTaBOM YIJIepojia
B IleHl"PITOBOlZ TOJIIE U aHOMAJIbHO TS~
JKCJIbIM B «TIOAUTYHTUTOBBIX» HOJIOMUTAX.
[lutupyemasi craTbsi 3amMevaTesbHa TEM,
YTO B HeW YOEAUTEIBHO TOKa3aHa HelpH-
JIOJKUMOCTh K O6T)HCHCHI/IIO TMOAITYHI'UTO-
BOI'O aHOMAJIBHOTO YTSDKEJICHHS YIJIepo-
Ja TpaﬂHHHOHHOﬁ MOJC/IU, CBA3bIBAIO-
LM 3TOT MPOLIECC C JISSTENEHOCTBIO OaK-
TEPUIA-METaHOTEHOB: «JJ0JIOMUTOBAsI TOJI-
12 COACPKUT HEOOBIKHOBEHHO TSDKEIbIN
yIJIepo], a KOMILUIEMEHTapHBIX Macc opra-
HUYECKOTO yTIIepoja 3[ech HET U B IIO-
muae!» [9, c. 11]. Tlo Hamemy MHEHHIO,
9TO MPOTHBOPEUYUE YCTPAHSICTCSA C IPH-
BIICYCHHEM K OOBSCHEHHIO YTsDKENe-
HUS yTIIepoAa B HOAITYHTHTOBEIX JIOJIO-
MUTaxX METaHOI'€HEpaLMeN, HE CBSI3aHHON
¢ pa3BUTHEM OaKTepHi-METaHOTE€HOB, OT-
CYTCTBYIOIINX B HUX B BUIE (pocCrm3u-
POBAaHHOTO OpPTaHWYECKOTO BEIICCTBA.
VTsokeneHne yriiepoga MOXET OBITh
OOBSICHEHO TIOCTYIUICHHEM BOIOpOIa B
OacceifHbI ceIMMEHTAITNN W BOBIICUCHH-
€M B peakIuu OOpa3oBaHHSI METaHa:
4H,+ CO,=2H,0 + CH,, cBs3pIBarorme-
TO B CBOEM COCTaBE€ B OCHOBHOM JICTKHI
M30TON YTIIEpOAa, TaK YTO YIIIEPOI, BXO-
IIIAN B cocTaB KapOOHATa, aHOMAIEHO
yTsokenserca. DPHEeKTUBHOCTD 3TOTO
mporiecca mokasana B pabore [12]. O06-
pasyrommiicss MEeTaH MHUTPHPOBAI WA
BIUIETAJICSA B OTJIOKCHUE BBIMIEIICIKAIIIX
YEPHOCIIAHIIEBBIX TIOPOA, IOTIOHHUTEIh-
HO CIIOCOOCTBYS OOJIETYECHHIO B HUX H30-
TOITHOTO COCTaBa yIIepoia.

C apyroii CTOPOHBL, [UIS ITYHTHTOBOH
TOJIIN XapaKTEPHO OOMITIE OPraHMIeCcKO-
TO AaHOMAJIBHO JISTKOTO yTilepoaa. JTo, 0
MHeHuo 1. 3. KOmoBmda, mo3BOMISET MpH-
BIICYb TS €ro 00pa3oBaHMs IESTEIEHOCTD
OakTepuii-MeTaHOTPO(OB, TPOM3BOMIAIINX
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MAKTOPbI O6PA3OBAHHA H3OTOMHIX
AHOMANWH YTEPOJA B OCAMOYHBIX NOPOJIAX
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«OaKTepraIbHOE OPraHUYECKOE BEIIECTBO
C AHOMAIBHO JIETKUM Yyrjiaepoaom» [9,
c. 11]. IIpu 3Tr0M MM nogYepKUBaIach BO3-
MOXKHOCTh 00pa30BaHUsi OPraHHYECKOro
(T. . BOCCTaHOBJIEHHOI'0) yriepoja He
TOJIbKO OMOTEHHBIM, HO Y AOMOTreHHBIM ITy-
T€M, KaK, HallpUMeEpP, B YIIUCTBIX XOHIPU-
tax. [lo HamieMy MHEHHMIO, HE TOJIBKO B
uryHrutoBod tomie Kapenuu, Ho 1 BooO-
IIe B YEPHOCIAHLEBBIX TONIIAX 3eMIIU
aQHOMAJIBHO JIETKWH YIJIepoa UMEET B OC-
HOBHOM  a0MOTEHHOE  MPOUCXOXKJICHME.
Yt00Bl yOEIUThCSI B 3TOM, HEOOXOJUMO
TNpUBJICYb JaHHBIC IO I'COXUMHH YCPHBIX
ClIaHIIEB, CyMMHUpOBaHHbIE B kHure [8].
UYepHble CllaHLbl ABISIOTCS YIIIEPOAUCTHI-
MH OC3JIOUYHBIMU OOpa30BaHMSIMU BaHAJIH-
€BOr0 TE€OXMMHYECKOro mpodmisi. AHO-
MaJIbHO BBICOKHE COJCpIKaHWA B HUX Ba-
Hamus (0 2 %) ¥ MHOTHX JIPYTHX PYIHBIX
METaJUIOB HE MO3BOJISIOT PaccMaTpHBaTh
UX TEHE3WC B MPUIIOBEPXHOCTHOM YHCTO
0CaJI0YHOM acIIeKTe, CBUIECTEIBCTBYS O
MIPUBHOCE BEIIECTBA U3 TIIyOHMHBI, IPHYEM
YIJIEBONOPOMHEIMA  (DITFOMIAME,  CO3IAt0-
IIMMH aHOMAJIFHO OOJICTYeHHBIA YTIepO.
D10 cOMmpKaeT 00pa3oBaHIe YePHBIX CIIaH-
LIEB C TeHE3UCOM He(TH BaHAIHUEBOTO
THIA, TEOXMMHUYECKN aHAJIOTHYHOHN 4ep-
HBIM CJIAHI[AM TI0 MHOTMM TIapamerpaM, B
TOM HICTIE TIO JIETKOMY M30TOITHOMY COCTa-
BY YIVIEpo/ia ¥ aHOMAJIBHO BBICOKHM KOH-
LEHTPALHAM BaHAIWS M APYTHX PYAHBIX
MetawioB. Hedtr BaHaameBoro Tuma reo-
XAMUYECKH AHAJOTHYHBI PETHOHAIBHO
PactpoCcTpaHEHHbIM B OCAIOYHBIX JEIpec-
CHSIX YIJIEPOJHUCTHIM OTJIOXKEHHAM (dep-
HBIM CJIaHI[aM), CpEIHEEe COfICp)KaHHUe Ba-
Hamust B KOTOpBIX (205 r/T) moutu BIBOE
BBIIIIE, YeM B OETHBIX YIIEPOIOM OCaJ0u-
HbIX mopogax (110 1/t). OHO aHOMANBHO
TIOJTHIMAETCS B HUX JI0 HECKOJIBKHX KHJIO-
TpaMM Ha TOHHY, HIPUJIaBasi YEPHBIM CIIaH-
I[aM MeTaUIoreHndeckoe 3HadeHue. «KoH-
LEHTPAIMOHHas (DYHKIHS >KUBOTO BEIIle-
CTBA B OTHOLICHNW BaHAIMSA HE MOIVIA CO-
371aTh €r0 aHOMAJIMHM B YEPHBIX CIIAHIAX)»
[8, c. 76]. DTOT BBIBOX MOXKHO PacIpocT-
PaHUTb ¥ HA TeHEe3UC He(TeH, 3ale)Ku KO-
TOPBIX B IUIaT(GOPMEHHBIX JETIPECCHSX
MOTYT COBMEIIATHCSI C YEPHBIMH CIIaHIa-

*MHCTUTYT SKCHepUMEHTalbHOi MuHepanornn PAH
**MuctutyT npobiieM xuMudeckoil gusznku PAH
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MU, OIPCACIIAA UX HA3BaAHUC «He(l)TﬂHbIe
cnanupl» (oil shales). Onnako, B oTMuue
OT HEe(TAHBIX 3AJIEKEH, PACIIONIOKEHHBIX
OonbLIeil YacThio Ha OOJIBIIMX TITyOMHAX
(5—6 kM) 1of] 3HAYMTEIILHBIM JIABJICHUEM,
He(TSHbIE CIIaHIIBI 3AIETal0T HErTyOOKO U
OTPaXKAIOT MOABEM HEe(TH O OIU3KHX K
MOBEPXHOCTH CJIOEB OCAJIOYHBIX JIEIPec-
cuil. HeBbIcoKoe J1aBiieHre JIOMyCKalo ce-
JIEKTUBHYIO MUTpalvio 13 HedTn Boaopo-
Jia ¢ 00pa3oBaHUEM TSDKENBIX YIIIEPOIHC-
TBIX BEILECTB (B TOM umclie U IryHruta). C
STOW TOYKHM 3pEHUs], TIPOXOKICHUE PaHHEeH
cTaauu 00pa3oBaHUsl HE(PTSHBIX CIIAHIICB
ObLIO HEOOXOJUMBIM YCJIOBHEM Pa3BUTHS
YEePHOCIIAHIIEBBIX (HOPMAILIHIA.

ToJbKO Ha OCHOBE U3JI0KEHHBIX IIPE]-
CTaBJICHHIT MOXKHO OOBSICHUTB yJIMBUTENb-
HOE TEOXMMHUYECKOE COOTBETCTBHUE Yep-
HBIX CJIGHIICEB U He(l)Tl/I BAaHaIHUCBOI'O THIIA,
HauOonee Oorartoll MHOTMMH PYIHBIMU
MeTauiaMu. VIX cOOTBETCTBUE TIPOCIIEKH-
BaeTCs JaXKe B MCTOPUUECKOM aclekTe: B
re0JIOTMYEeCKOH UCTOpHH camoe S dek-
THUBHOC HAKOIUICHUC BaHaIWA IPOHUCXOAU-
JIO B YEPHBIX CJIAHLIAX MeEJA, B KOTOPBIX
cpeaHee ero coaepikanue pasHo 590 r/T
[8]. DTO KOppenupyeTcst MO0 BPEMEHHU C
MakcuMyMoM HedTeoOpasoBaHusl Ha 3eM-
ne: B Poccun 71 % 3amacoB cocTaBisieT
He(Th MEJIOBOro Bo3pacta [6].

JuckperHocts HedTeoOpazoBaHus B
re0JIOTMYECKON MCTOPHU XapaKTepU3yeT-
Csl MAKCUMyMaMH €0 MHTEHCUBHOCTH [2].
HauGonee BBICOKMII MakCUMyM HpHXO-
JIUTCS Ha MO3IHEME30301CKoe BpeMsl. Xa-
PaKTEepHO, YTO ITOT MakCMMyM He(Teo0-
pa3oBaHMsl KOPpEIUPYeTcs co crenudu-
KOM pasBUTHS PACILIABHOIO 3€MHOIO SIpa
U COOTBETCTBYET MAaKCUMAJILHOMY CHIDKE-
HUIO 4YaCTOTbl MHBEPCHUU MOPOKIACMOI'O
MM TE€OMarHUTHOTO MOJsi (CM. PUCYHOK).
CornacHo Munanosckomy E. E., wacto-
Ta MarHUTHOM MHBEPCUH KOPPEIUPYETCS
¢ ¢azamu 17100a7TBHOT0 TEKTOHUYECKOTO
pas3BuTHs 3¢MHOU Kopbl. Dasbl ee cxxaTUs
OTBEYAIOT Y4YallICHUIO WHBEPCUNU MAarHuT-
HOTO TI0JIsI, TOTJa Kak B (hazax ee pactsi-
JKCHUSI MHBEPCHUA MArHuTHOrO I0OJIA CTa-
HOBHUTCS peuKoﬂ U MOXET UIMTCIIbHO OT-
CYTCTBOBaTh, KaK, HallpuMep, B MEJIOBOU
nepuoj. B ¢asbl 3ame ieHuss HHBEpCHU
«IPOUCXOJWI POCT MAHTUMHBIX IUIFOMA-



)Keﬁ, CJIIYXKUBIOUX TJIAaBHBIMU KaHaJlaMH
mojibeMa TIIyOMHHOro Teruiay [5, c. 46].
CornacHo MapakymeBy A. A. [3], aTo
CBSI3aHO C YCHIJICHHEM JIera3alliy JKUJKO-
r'O 3€MHOTO S/pa, TPOSBIISIOLIEHCST 00pa-
30BaHUEM  CKBO3bMAHTUIHBIX  ILUIIOMOB.
BosneueHHOCTh siipa B IIPOLIECCHI, IIPO-
UCXOMSIIME B 36MHOH KOpe, M3MEHSIOT
NPEJICTABICHUS] O TEKTOHOC(EPE: «TEKTO-
HOCepol CIeAyeT CUUTaTh BCIO 00JacTh
3eMiI OT KOPBI JIO s/Ipa, HaXOSILEerocs
Ha riyoune 2900 km» [7].

B reonoruueckoii ucropun asa mpe-
JCJIIbHOT'O 3aMCAJICHNA MHBCPCUU MArHuT-
HOTO TOJISl OTBEYaeT BO3PACTHOMY MHTEp-
Baiy 125—69 MIH €T, KOTOpBIH Koppe-
JIMpYETCA C TJIaBHBIM MAaKCUMYMOM HWH-
TEHCHUBHOCTH He(TeoOpa3oBaHusl, MPEBbI-
IIAIOIMM  [O3HEKAUHO30MCKUA ~ MaKCH-
MyM. Me3030icKkuil nepuoa MOo3TOMy U
sBIsieTcs: HauboJjiee NMPOAYKTHBHBIM B
paccMaTpuBaeMOM  OTHOLICHHH.

0 20 40

Tlneicrouen
Inauouen
Muouen

WznoxxeHHOE TIpENCTaBICHHE O Tps-
MOM TEHETHIECKOM COOTBETCTBHH UYECPHBIX
CITaHIIeB ¥ He()TH BaHAIMEBOTO THIIA TIPO-
TUBOPEYUT TPAIUIMOHHON TPAKTOBKE MX
B3aUMOOTHOLIEHHH.  UepHble  claHIpI
OOBIYHO pacCMaTPHUBAIOTCS KaK MAaTCPHH-
CKHE TI0 OTHOIICHHWIO K He(PTH: «CyIIe-
CTBEHHO KapOOHATHBIE MaTePUHCKHE TI0-
POIBI OTHAIOT BaHAMWK HE(TAM TOpas3mo
Jierde, 9YeM CYIIECTBEHHO TJIMHUCTHIE) |8,
c. 103]. TpaaummoHHO TpeAToNaraeTcs,
YTO «IIOTPYXAasCh HA TIIyOWHBI, T/IE TEM-
neparypa B Heapax apocturaetr 70—
100 °C, "epHBIe CIaHIBI TPOAYLHMPYIOT OT-
POMHBIE KOMYECTBA HE(TH M YIIIEBOAO-
pomHbIX Ta30B» [8, c.33]. Ho B sToM ciy-
yae Omaromapst 3peKTy ucTomeHus gep-
HbIC CJIAHIIBI ObLTH OBl TEOXMMHYECKH KOH-
TPacTHbl IO OTHOLUEHWIO K BaHAAUEBOU
He()TH, a OHH i COOTBETCTBYIOT IO TIOJIO-
JKUTEITHHBIM aHOMAITISIM COJEPYKAHUS Me-
TayuioB. COOTBETCTBHE MPOCIICKUBACTCS U
TI0 M30TOIMHO-JIETKOMY YIJIEPOAY, TOT/Ia KaK
SKCTPAKIWs U3 YSpPHBIX CIAHIIEB YTIICBO-
JIOPOIIOB JOJDKHA OblTa OBI MPUBOIUTE K
YTSDKEJICHHIO B HUX YIVIEpPOZa, KaK 3TO TIpo-
CIISKMBACTCS B IIOJIIYHIUTOBBIX) ITOPO-
nmax B Kapemrm [9]. OmHako riaBHOE H0-
Ka3aTeNbCTBO OIIMOOYHOCTH TPaIUIIHOH-
HBIX TMPEJCTABICHUI ONPEACICTCS TEOJI0-
TMYECKUMH YCIIOBMSIMH 3aJleTaHusi HeTs-
HBIX 3aJIeKeH, KOTOpbIe KOHTPOIUPYIOTCS

Onuroue DoueH
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B CBOEM Pa3MEIIEHUH B OCAI0YHBIX Oac-
CceffHax JMCIOKAIMSMU U 3aJIEratoT 6OJb-
el 4acTbl0 B MX OCHOBAHHMHM WM BO
B30OPOIICHHOM KPUCTAUTHYECKOM (hyH/a-
MeHTe [1], 9To He Mo3BONSAET MpeArnoa-
raTbh 1O HUMU «HOPOAYHUPYIOIIUX» OCa-
JOYHbIX T'OPHU30HTOB.

B paborte [4] TepmMoanHaMUUECKH ap-
TYMEHTHPYETCS TeHEepaIus yriieBOJ0pO-
J10B B MaHTHUMHBIX OYar: ax, KOTOPbIC CHUH-
TE3UPYIOTCS OIaroapsi PasBUTHIO ['€O/IH-
HaMIYECKOTO PEKHMa CHKATHS MaHTUIHHO-
ro cybcrpara, MpemsITCTBYIOLIETO CeeK-
TUBHOM MHUTPAld BOJIOpOJIA U3 (IIFOH-
JIOB, UCXOJISIIINX M3 3€MHOTO SIIpa, HarpH-
mep, SH, + 2CO = C,H (s1an) + 2H,0
um 41H,+20CO = C,,H, (siiko3an) +
+ 20H,0O. Ilopbmnenue (moMIHOro Aas-

JIEHUsI TIPU 3TOM CTUMYJIMPOBAIO Pa3BU-
THE 3aMEIlEHUs] MarMamMu MAaHTUHHOTO
cyOcTpaTa, COMPOBOKIAEMOr0 X OIlelia-
yuBaHueM [3]. B MuHepanax menouHbIx

[lIkana MHBEPCHH T€OMATHUTHOTO TOJS 3eMiIH

TIOpOZ, HEM3MEHHO TOMMMO METaHa IIpert-
CTaBJICHBI 0OJIEE TSDKEINBIE YITIEBOJOPO/IBI
[13]: G|, CH, CuHo, CsH,

Taxum oOpa3oM, 3HAOTEHHOE 00pa3o-
BaHWE M30TOIHBIX aHOMAIUH YIJIepona, B
OCaIOYHBIX TOJIIAX OMPENEIETCS IBYMS
(hakTOpaMH, CXOIHBIMH TIO TPHUPONE, HO
TPOTVBONOJIOKHBIMA 110 HAIPARIEHHOCTH
co3maBacMbIX MMH aHoMammii. Oba (ak-
TOpa 00yCIIOBJIEHBI IPHBHOCOM B CHCTE-
MBI OCaIKOHAKOIUICHHS! BOJOPO/A, TIOPOXK-
JIATOIIETO WM CHIIBHBIA d(pQeKT yTsoKere-
HMS yTJIEpoJia, BXOJSIIEro B COCTaB Kap-
OOHATOB, WM METaHa U JPYTUX YIJIEBOIO-
poroB, omnpenersompx dpdeKTHBHOE 00-
JIETYEHHE YITIEposia BO BCEX €0 MHHEpaIlb-
HBIX TPOSBIICHUSIX. B ToM n npyrom ciy-
yae IJIaBHYIO pojib UTpaeT MeTaH. B mep-
BOM CiTydae OH oOpasyercst Iojl BOZAOPOa-
HeIM Bo3jeicteuem CO, + 4, = CH, +
+ H,0 u murpupyer, yHocs ¢ coOoit B oc-
HOBHOM JIETKUIA M30TON yriiepona. Bo Bro-
POM XKe Cilydae NPHUBHOCHMBIE METaH H
JpYTHE YITIEBOIOPOIbI CIIy)KaT MCTOUHH-
KOM JIETKOTO YTIJepojia OOpa3yrommuxcs
MHUHEpaioB. B mpocreiiiiem ciydae more-
P METaHOM BOZIOPOZa COIPOBOXKIACTCS
00pa3oBaHMEM CaMOpPOIHOTO  yIviepona
(CH, = C + 2H,) — Tunn4HOro MMHEpa-
JIa YepHBIX CIAHIEB. B Ooree oKucImTes-
HOM 0OCTaHOBKE MPOMCXOIHT 00pa3oBaHIE
yriexucnorsl (CH, +2H,0=C0, +4H,),

%

YTO CTUMYJHpPYeT oOpa3oBaHHe KapOoHa-
TOB, COJEP)KAILUX AHOMAJILHO JIETKUH YyI-
JIEpOJ1, YHACJICIOBAaHHbBIN UMHU OT YIJIEBO-
JopozioB. KapOoHaThl 1IOpoJ] TAKOro TUra
ormcansl B cratee [10]. Tlopoasl aHOMab-
HO Ooratbl OapueM W CTPOHIMEM, YTO 000-
CHOBaHHO cBs3bIBaerca . O. FOnoBuueM
C UX TPUBHOCOM YIJIEBOJOPOIHBIMH (Me-
TaHOBbIMH) (prrommamu.  [IpoucxokieHue
YIJIEBOAOPO/HBIX  (MIIOMIIOB  COPSDKEHO,
[0 HalleMy MHEHHIO, C Pa3BUTHEM OIlle-
JayMBaHMS MarM B MaHTUHHBIX OdYarax.
IIpuBHOC MMM CHIIBHBIX OcHOBaHHH (BaO,
SrO) MOXET CIIy>KUTh JONOJTHUTEIbHBIM
TIOATBEPKACHUEM TaKHUX Hpe}lCTaBﬂeHHﬂ.

(©, ¢ aHOMAIILHO JIETKMM YIJIEPOIOM,
pemmunna 13C (°/°°) KOTOporo U3MeHs-
ercst ot —20.7 no —34.6 [11], oOHapy»xeH
B YIJIGKHCIIO-BOJHO-YIJIEBOJAOPOAHBIX
q)HlOI/ILlH])lX II0OTOKax, BOCXOJAIINUX U3
nuatpeM (vents), pacrpoCTPaHSIONUXCS
B OKEaHaxX BJIOJIb CPEAMHHOOKEAHNYECKHX

60 80 100 120 140 160
MIJTH. €T
1
IManeo- 1
LeH Bepxuuii Mmen H Huxaumit men Opa

XpeOTOB B CBSI3U ¢ 00pa30BaHUEM CYJIb-
(MIOHOCHBIX YEpHBIX KYPWJIBIIUKOB. B
LMTHPYEMON pabOTe OHH ONMCAHBI Ha Ce-
Bepo-BocTOKe THXOro okeaHa B OOIIHp-
Ho#t nipoBuHIME Main Endeavour, Ha ce-
Bepe xpebTta Xyan-ne-Oyka. [IpoBuHImS
pacriafiaeTcs Ha JIB€ 00JIaCTH Pa3BHUTHS
matpem (Dead Dog u ODP Mound), Bo
(GIMFOMIHBIX  CTPYSIX KOTOPBIX TOMHMO
©, nH,O conepxutca METaH ¥ MHOKe-
CcTBO 0oJjiee TSDKEIBIX YTIEBOIOPOIOB:
C,H, CH, CH,, C,H (6emsom) u C;H
(Tomyon). B THX coequHEHHAX yTIIEpon
METaHa OTJIMYAeTCsl KpallHe HU3KOW BEJH-
wmoii 113C (/°°), Bapeupyromeii or —50.8
110 —54.3, IPUHIMITHATIBGHO OTINYAasCh OT
yrinepona CO,, XapakTepU3yIOIErocs
miudpamu ot —20.7 mo —27.8 B amarpemax
wromaan Dead Dog u ot —24.8 mo —34.6
Ha wiomam ODP Mound. B 310 xe Bpe-
M yrnepoa CO, Xopoumo Koppenupyer-
sl TIO 3TOH BENIMYMHE C YIiIepoaoM Ooee
TSDKEJIBIX YTJICBOIOPOJIOB, XapaKTepu3y-
IOIUXCS  CNeAyIommMHA  mudpamu: oT
—20.2 mo —23.6 (Dead Dog) u ot —20.0
1o —25.3 (ODP Mound). 13 npusenen-
HeIX IU@p cnexyer, yto CO, BO3HMKaN B
pe3ynbTaTe OKHCICHHS B OCHOBHOM HE
MeTaHa, a 0oiee TSHKENBIX YIIeBOIOPO-
JIOB, KOTOPBIM OH COOTBETCTBYET IO H30-
TOITHOMY COCTaBy yriepona. BeposrHa
CIIEYIONIAsl PEaKIys ero 00pa3oBaHus M3
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TONyojla TOJA BO3IECHCTBHEM BOIBI (Ha
npumMepe auarpemsl Inspired Mounds,
Dead Dog): C,H (a'3C =-20.2) +
+14H,0="7C0, (a'*C =-20.7) + 18H,.

Jlutepatypa

1. Apewes E. I'. HedrerazonocHsle 6ac-
CEeHHBI THXOOKEAaHCKOTO MOJBIKHOTO II0sICa.
M.: ABAHTH, 2004. 287 c. 2. Konmoposuu
A. 3., Buiwemupckuii B.C. HepaBHOMEpHOCTb
He(TeoOpa3oBaHMs B UCTOPUN 3eMITH, KakK pe-
3yJNbTaT LUKJIXYHOTO DPAa3BUTHS 3EMHOM
xopsl // TAH. 1997. T. 356, Ne 6. C. 794—
797. 3. Mapaxywes A. A. Tlpoucxoxnenue
3eMiM ¥ IpHUpOJa €e SHIOTCHHOW aKTHBHOC-

1. M.: Hayka, 1999. 253 c. 4. Mapaxywes
A. A., Mapaxywes C. A. P T-(aimm npocThIX,
YIJICBOJOPOTHBIX U OPTaHHMYECKHUX BEIICCTB

Becinat, ionb, 2006 1., Ne 7

cuctembl C-H-O // IAH. 2006. T. 406, Ne 4.
C. 521—527. 5. Munanoscxuii E. E. T'eoryib-
carst B sBomrormu 3emun // [lnanera 3eminst:
OHiuknoneauueckuil crpaBoynuk. T. «Tek-
ToHMKA ¥ reoguHamukay. CI16.: 3n-80 BCE-
I'EN, 2004. 652 c. 6. Heopa Poccun. B2, T. 1.
Ionesnsie uckomaemsie. CII6.; M., 2001.
549 c. 7. Ibhwaposckuii FO. M. Ctpoenue,
SHEpreTUKa M TeKTOHWKa MaHTHH 3emim // Be-
crauk PAH. 2005. T. 75, Ne 12. C. 1115—
1122. 8. FOoosuu A. 3., Kempuc M. I1. Dne-
MEHTBI-TIPIMECH B YEPHBIX cliaHax. Exate-
punoypr: YU® «Hayka», 1994. 304 c. 9.
FOoo6uu A. O. Kapenbckuit M30TOMHBIN (e-
HOMEH: HepasrajiaHHas TaiiHa / Becthuk WH-
cruryta reonoruy Komu HIT YPO PAH. 2006.
Ne 2. C.9—12. 10. FOoosuu A. 3. Tlait-Xoit-
CKUIi TCOXMMHYECKUI (DEHOMEH: JbIXaHUE

Jl1s1 TeppUreHHbIX IOPOJ BECbMa Xa-
paKTepHO pa3JielieHHe MUHEPaJIoB 0 Be-
JINYMHE 3€PEH, UX YAEIBHOMY BECY U IpY-
ruM (pU3UYEeCKUM XapakTepuctukam. [1o-
9TOMY B TCPPUT'CHHBIX OTJIOKCHUAX MOT'YT
OJHOBPEMCHHO HaKaIllJInBaTbCd Kak JICT-
KHe, Tak U TsDbKeJble MuHepasisl. Hanbo-
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IJIACHO 9THM IIPEACTABICHHSIM, 3€pHA MU-
HepaJioB ¢ OOJIbLIEH IIIOTHOCTHIO 00aia-
10T MEHBILMUMHU pa3MepaMu U, Ha000POT,
MEHbI1Iast INIOTHOCTh MUHEPAJIOB OIpeie-
JsieT OonpIuid pasmep ero 3eped [2]. B
COBETCKOH U PyCCKOA3BIYHOM JIUTEPATYPE
YKpPCIUJIOCH IMOHATHUE TUAPABINYCCKAA
KPYITHOCTB, T. €. CKOPOCTh CBOOOIHOTO
NaIeHUs YaCTHUIl MUHEpaJa B Bozie [6] v
B TsKeNoM xuakoctu [4]. I'uapaBnuuec-
Kasi KpyIHOCTb OOJIOMOYHOTO 3€pHa OIl-
pezensiercs ero INIOTHOCTHIO, pa3MepamH,
(opMoii 1 XapaKTepOM MOBEPXHOCTH.

b. M. Ocoselikuii [4] aeTanbHo ucce-
JIOBAJI TIPOLIECCHI OCaXIEHHSI TIIKEIBIX
MHHEPAJIOB aJUTIOBHS U TOKA3aJT, YTO BaXK-
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HEWIIMM U3 HUX SBIISICTCS COPTUPOBKa MU~
HEpaJIOB I10 I'MPABINYECKOM KPYITHOCTH
3epeH. DTOT MpoIecc O0bSTUHSCT P SIB-
JIEHUH, Cpeiu KOTOPBIX, B UHTEPECAX 10-
HUMaHUs ﬂaHHOﬁ CTaTbu, MbI BBIACISACM
cleayIoImue:

1. B ayquIroBHM MHOTHX PEK TSDKEJIbIe
MUHEpabl METaMOp(pUUECKOTO MPOKC-
XOXKJEHUS (IMUIO0T, IIOU3UT, TPAHATHI,
CTaBpOJIUT, KUAHUT, CUJIJIMMAaHUT, a TaK-
e JIEMKOKCEH) XapaKTepPH3YIOTCs TOBBI-
LIEHHBIMU pa3MepaMu 3epeH U OTHOCH-
TEJIbHO HU3KOU X IJIOTHOCTHIO. Hampo-
THUB, aKHECCOPHBLIC MUHEPAJIbI MarMaTu-
YECKUX NOPOJ (LIUPKOH, PYTHII, MOHALIUT,
WIBMEHHUT) UMEIOT HeOOoJbIINEe pa3Mephl
1 BBICOKYIO IUIOTHOCTb.

2. CopTHpOoBKa MUHEPAJIOB O TH/APAB-
JIMYECKOH KPYITHOCTH B PEYHBIX I1ECKaX HE
JIOCTUIaeT TOTO YPOBHs, KOTOPBII OTMeE-

T Y. @. Komrkapos u 1O. A. ITonkaHoB
[4, c. 41] B npuOpeKHO-MOPCKHX TTECKAX,
race ruapaBjindcCKas SKBHUBAJICHTHOCTDb
BO3MOKHA MEXIY 3€pHaMH Pa3HBIX MH-
HEpaJsoB.

3. Ilpu anuTensHOM HepeHoce (MiIH
MEPEOTIIONKEHUH ) MEXaHUYECKH cl1aboyc-
TONYUBBIX MUHEPAJIOB, B TOM YUCJIC U DITU-
J0Ta, UX MUHCPAJIbHBIC YaCTULIBI YMCHb-
marores 10 0.1 M, ocie Yero ux pazme-
PBI OCTAIOTCA IIOCTOAHHBIMHA, & MUHECPAJIbL
C BBICOKO (hM3NKO-MEXaHNUECKON YCTOM-
YUBOCTHIO (IIUPKOH, MJIbMEHUT U JIP. ) IPaK-
TUYCCKU HE UCTBITBIBAIOT UCTUPAHUS.

B HmxHECpeTHeIeBOHCKMX KBApLIEBBIX
MeCYaHMKax 3anaaHoro cknoHa CeBepHo-
ro Ypaia, IpOUCXOXK/ICHHE KOTOPBIX yCTa-
HOBJICHO Ha OCHOBAaHUH aHAJIN3a CTPYKTYp-
HO-TEKCTYPHBIX 1 (hayHUCTHIECKHX XapaK-
TCPUCTUK, MUHEPAJIaMU, TPEBBIIAOIINUMU

I'mapaBiaMyeckasi KPYNHOCTh MHUHEPAIOB B Boje, ¢M / ceK

Muzepan I'panvnoMeTpHYECKHH KIace, MM

0.1—0.16 0.16—0.2 0.2—0.25

CrinamannT 2.04 2.64 34

Kuanur 222 2.60 3.1

CraBponat 241 2.63 3.6
HNeiikokcern 25+02 35=03 42=04

HnbMenur 3.40 4.0 4.8

Hwpkon 3.40 4.4 5.50




