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OPTAHMYECKOE BEIIECTBO TOMAHMKOBBIX
HE®TEMATEPUHCKHUX OTJIOKEHUM T'PSI/IbI YEPHBIIIEBA:
COCTAB, KATATEHETUYECKASI TIPEOBPA30BAHHOCTD
W YIJIEBOJOPOIHBIN MMOTEHIIAAJ
(TAMAHO-IIEYOPCKASI HE®@TET'A3OHOCHASI IPOBUHIIMST)

Jna  oyenxku HegpmezeHepayuonHo20 NOMeEHYUANA OOMAHUKOBBIX ~OMIONCEHUN  2PAObl
Yepnviuesa (pyu. Ilvimeauiop) nposedern KOMNIEKC y2ienempocpa@uueckux u AUposumudecKux
uccreoosanuii. Cooepoicanue opeanuyecKo2o 8eujecmsa U eIUYUHa 2eHepayuoHH020 NOMeHyuala
N0360NIAIOM  KIACCUDUYUPOBAb OOMAHUKOBLLE OMIIONCEHUs. KAK XOpouiue U NpesoCcX0OHble
HeghmemamepuHcKue nopoovl. Yenenempoepaguueckue ucciedo8anus NOKA3AAU, Ymo 8 COCmage
Op2aHU4ecKo2o geujecmea npeobaadarom OUMYMUHUM U APOOYKMbL e20 npeobpazosanus. Pedko
gcmpeuaromcs  OUOKIACMbL U NEePeomodNCeHHoe  opeanudeckoe  geujecmso.  CmeneHb
KamazeHemuyeckol npeoopazo8aHHOCMU OP2AHUYECKO20 6eujecmsd HeghmemMamepuHckux nopoo,
onpeoeneHHas no OaHHbIM NOKA3amesi OMpadceHus OUMYMUHUMA U NUPOAU3A, YKA3bleaem Ha
docmudiceHue YCl08Ull cepeOunvl 2lasHOU 30Hbl Hepmeobpazosanus. DleMeHmMHbI COCmas U
OdanHvle nuponusa Rock-Eval xapakmepuszyiom kepoeen Il muna, a e2co cmenenv svipabomannocmu
cocmasensem oxkono 25%.

Knrouesvie cnosa: neghmemamepunckas nopooa, KamazeHemuyeckds npeoopas08aHHoCb
OpP2aHU4ecKo20 eujecmea, HegmeceHepayuoHHbll NOMEHYUAN OOMAHUKOBLIX OMJIONCEHUL, 2paoa
Yepnviuesa, Tumano-Ilevopckas negpmezazonocnas nposuHyus..

Jass wmrupoBanusi: Koruk O.C., Koruxk W.C., Ilponmna H.B. Opranundyeckoe BemECTBO JOMaHHKOBBIX
He(TeMaTepHUHCKUX OTIIOKEHUH Tpsiibl UepHBIIIeBa: CocTaB, KaTareHeTHYecKas MpeoOpa3oBaHHOCTD U YIIIEBOAOPOIHBIN
norenmman (Tumano-Ilewopcekas HedrerasonocHas nposuHiys) // Hedrerasosas reonorus. Teopus u mpaktuka. - 2024.
- T.19. - Ned. - https://www.ngtp.ru/rub/2024/29 2024.html EDN: TLWEJE

BBenenue
BepxHeneBoHCKHE JETPECCHOHHBIE OTIOXKEHUS IOMaHUKOBON (hopMaluu TpaauIllMOHHO
paccMaTpuBalOTCS KaKk OCHOBHBIE HeTeMaTepuHCKue Toimu B Tumano-lIledopckol mMpoBUHIMH
[Arnmenko, Knmumenko, 2010; baxenosa u ap., 2008; Hanawnesckuii, CkisipoBa, Tpudaues, 2003 ].
B mocieiHMe TOIBI HOBBIM MHTEPEC K 3TUM OTJIIOKEHHUSIM CBSI3aH C PAaCCMOTPEHHEM HX B KaueCTBE
HETPaTUIIMOHHBIX KOJUIEKTOPOB JUIsl TOOBIYM YTIEBOAOPOAHOTO Chipbs [Kuproxuna u mp., 2015;

ITpuwena u ap., 2013; Ilpumena, Cyxanos, Makaposa, 2014; CannukoBa u ap., 2017; @opryHaToBa
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u ap., 2020]. Ilpu olleHKE TOMAaHHMKOBBIX OTJOXKEHUM C ATUX MO3UIMN OJHUMH U3 BAXKHBIX
[IapaMeTpoB SBJISIOTCS cojaepkaHue opraHuuyeckoro semectsa (OB), ero cocras (Tunm keporeHa),
TrE€HEPALIMOHHBIA MOTEHIMAI U CTEeNEeHb KaTareHeTHYecKou mpeoOpa3zoBanHocTy [JlaxHoBa u Jp.,
2015; Slatt, 2011; Wood, Hazra, 2017]. HecmoTps Ha MHOTOJIETHHE HCCIIEIOBAHUS
BEPXHEJICBOHCKUX OTJIOKEHUHM, Haubojiee M3Yy4YeHBl pa3pe3bl YXTHHCKOro paiiona (TumaHckas
rpsina) [bymnes, 2009; Cannukosa u ap., 2017; ®oprynarosa u ap., 2020]. Ilo gpyrum paiionam
Tumano-Iledopckoit MPOBUHLIMKU UMEIOTCS OTJIEIbHBIE CBEJICHUS MO CKBAKUHAM U €CTECTBEHHBIM
oOHaxxenusim [bymaeB, bypaensnas, 2015; bymnes, bypaensnas Xypasnes, 2017; Kuptoxuna u
ap., 2015; Kotuk, Kotuk, 2018; CannukoBa u ap., 2017]. B nanHo# cTaThe mpeacTaBiieHbl HOBbIC
pEe3yJIbTaThl H3yUeHUSI HEPTEMATEPUHCKUX JTOMAHIUKOBBIX OTJIOKEHUH B €CTECTBEHHBIX BBIXOJ]aX Ha
rpsage Yepnwimesa (pyd. [IeiMBamop) meromamu yriienerporpaduu ¥ OPraHUYECKON TCOXHMHH.
Kpome Toro, mHTepec K HM3yuU€HHUIO JAHHOTO pa3pe3a CBSA3aH C BO3MOXHOCTHIO HCCIIEIOBaHUS
JIOMaHUKOBBIX OTJIOKEHUN HA YPOBHE 3PEIOCTH CEPEAMHBI HEPTIHOIO OKHA, B OTJIMYUE OT pa3pe3oB
VYxTunckoro paiiona ¢ Hespensim OB unm paspesoB [lomsipaoro Ypana (p. Koxum), rne OB yxe

nepespernoe.

Paijion ucciienoBanui

Paiion mccnenoBaHuii HaXOAUTCS Ha ceBepo-BocTOKe TumaHo-Ilewopckoil HedTera3oHOCHOM
npoBuHIUY (puc. la, 6). 3y4eHHbIH pa3pe3 ppaHCKUX OTIOKEHUH PACTIONOKEH B TIPEIEIax TPSabl
UepHellieBa — JIMHEHHON CKJIaq4aTO-HAJABUTOBOM CTPYKTYpbI B coctase [IpenypanbCckoro kpaesoro
nporuba, orpaHMYMBaNoOIed ero c¢ 3amajna ot cTpykTyp Iledopckoil cunexnussl (XopeiBepckon
BIIaAMHBI U Bapaneii-A 13pBUHCKON CTPYKTYpHOM 30HBI) (cM. pHc. 16). B reosiornueckom ctpoeHun
IpAbl  BBIIESIOTCS HECKOJbKO CKJIQA4aTO-HAJIBUTOBBIX CTPYKTYp (OJoKoB-uemlyii), rae Ha
COBPEMEHHBIW APO3UOHHBIA Cpe3 BBIBEICHBI OTJIOXKEHHs OT cuiypa a0 Tpuaca [Jlanunos, 2017]
(puc. 1B). HM3yueHHoe oOHaxkeHHE (PAHCKUX OTIOKEHMH pPACHOJIOKEHO Ha CeBepe TPsiibl
UYepnsbliea B npezenax TanpOelickoro 6J0kKa, I7ie OHU BCKPBIBAIOTCS B €CTECTBEHHBIX BBIXOZAX IO

pyu4. IIpiMBammop, eBoro npuroka p. An3baa.

JIurosoro-crparurpapuyeckas XapakTepucTHKa paspesa
[TepBbie AHMTONOTO-CTpAaTHTpApHUSCKHE UCCISIOBAHUS U3YYSHHOTO pa3pe3a U OIpeelieHUue
JIOMaHUKOBO-MEH/IBIMCKOTO BO3pacTa oTiiokeHuil mposeneHbl A.W. [epmmnoii [[Tepmuna, 1962]. B
nocienymue  rogsl  (1984-1988  rr.) B pe3ympTare = TEOJIOTOCKEMOYHBIX  paboT
[II'O «ITonsipHOypanreonorusi», M3 BEpXHEH YacTH pa3pe3a IMOJY4YeH KOMIUIEKC KOHOJOHTOB,

MOATBEPAUBIINN MEHIBIMCKHAM BO3PACT OTJI0KEHUH.
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Puc. 1. Paiion uccienoBanuii 1 MeCTOINOJIOKEHUE U3YYEHHOT 0 pa3pe3a

a - 0030pHas cxema patona ucciedosanull, 6 - kKapma mekmonuyecko2o paionuposarnus Tumano-Ilewopckou
Hepmezazonocrou nposunyuu [Beronun u op., 2004], 6 - ceonocuueckas kapma cegepa epsovt Yepnviuesa
(ppaemenm uz [[eonoecuueckas kapma..., 2016)); e - iumonocuueckas KOIOHKA U3yUEHHO2O PaA3Pe3d.

1 - obo3nauenue uzyuennoeo paspesa, 2 - mexmonuueckue snemenmul (1 - Hoiema-Ilewopckas cunexnusa,
2 - Manosemenvcro-Koneyesckas monokaunans, 3 - Ileuopo-Konsunckuil aenaxozen, 4 - Xopetleepckast
enaduna, 5 - Bapanoeti-A03b8uncKas cmpykmypro-meKkmonuseckas 30na, 6 - Kopomauxunckas énaouna,
7 - Bopxymckoe nonepeunoe noousmue, 8 - epada Yepmviwesa, 9 - Kocwvro-Pocoeckas enaduna,
10 - Bonvuwecvinunckas eénaduna, 11 - Cpeonenewopckoe nonepeunoe noousimue, 12 - Bepxuenewopckas
enaouna), 3 - uzeecmusx, 4 - cramey, 5 - curuyum.
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[To maTepuanaM MOJIEBBIX UCCIENOBAHUM, MPOBEICHHBIX aBTopamMu B 2017 r., BbIOIHEHA
Oornee nerampHas OuocTparturpaduyeckas M JUTOJOro-(hammanpHas XapaKTEPUCTHKA pas3pesa.
Crparurpadudeckuii 1Uana3oH U3YYECHHOTO pa3pe3a OXBaThIBACT capraeBCKuil (?) U JTOMaHUKOBBIN
TOPU30HTHl  (HIDKHUH-CpeAHHM  (paH), OXapakTepu30BaHHbIE KOMIUIEKCOM  KOHOJIOHTOB,
COOTBETCTBYIOIIMX KOHOJOHTOBBIM 30HaMm transitans (?), punctata, L. hassi (puc. 1 r) [Kotik et al.,
2021].

B »stom oOHaxeHum (QpaHCKUW SApyC TMPEACTaBICH JENPECCUOHHBIMU OTIOKEHUSIMU
JIOMaHUKOBOT'O THUIA. B MIHUPOKOM CMBICIE MO OTIOXKEHUAMU JOMAaHUKOBOTO THUIIA (IOMaHUKOBOU
dhopmarueit) MOHUMAIOTCsI pa3HOBO3pacTHhIC (paHcko-(hameHckue), odboramenasie OB rauHUCTO-
KPEMHUCTO-KapOOHATHBIC OTJIOXKEHHS, CHOPMUPOBAHHBIE B OTHOCHTEIHHO TIIyOOKOBOJHBIX
11e7b(GOBBIX YCIOBUAX C HCKOMIICHCHPOBAHHBIM OcajKoHakoruieHueM [[Tlapmysuna, 2007].

N3yyennsiit paspe3 obmelr MomHOCThIO 10,7 M CIOXEH NPEUMYIIECTBEHHO PUTMUYHBIM
YepeOBaHUEM UYEPHBIX CIAHIEB U TEMHO-CEPBIX U3BECTHAKOB C PEIKUMHU MPOCIOSIMH CHIIMIIUTOB
(puc. 1r).

M3Becthsaku mpocnosimu  oTr  2-3 gmo  15-20 cM, TeMHO-cepble U Cephle, MHUKPO-
TOHKOKpHcTauinueckue. OHU TPe/ICTaBICHbl MPEUMYIIECTBEHHO BAaKCTOYHAMHM W MaKCTOYHAMH,

BKJTFOYAIOIIUMH JETPUT TEHTAKYJIUT U PATUOISPHIA, PEKE - aMMOHHUTBI M JIBYCTBOPKH (pHC. 2a).

—E

Puc. 2. MukpodoTtorpadgun 0CHOBHbIX THUIIOB IOPO/, CJIATAKIIUX pa3pe3 J1OMAHUKOBBIX OTJI0KEeHU I
a - MeHmaxkyaumoswvlll MaoCmoyH-6akCmoyH, oop. 13, 6 - crauney, 6KIOYAIOWUL PAKOBUHBL MEHMAKYIUM,
00p. 5, 6 - cramey ¢ MHO2OYUCICHHLIMU PAKOGUHAMU U OOIOMKAMU MeHmakyaum, oop. 9, 2 - cunuyum c
KPYNHbIMU PAKOGUHAMU MEHMAKYIUM U paouoasapui, oop. 4.
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CraHIbl, TOHKOCIIOMCTBIE 32 CYET MOCIOWHOTO PacHpeleiiCHHss OPraHOTEHHOTO MarepHaa,
MMpCACTABJICHHOI'O KakK PCAKMMU PAKOBHHAMU TCHTAKYJIUT U pannonxpnﬁ, TaK U C OGI/IJ'IBHBIMI/I ux
BKJIIOYCHUSMH, coCcTaByIsroImux 10 50% 1o nmoposae (puc. 20, B).

[Ipociion KPeMHUCTBIX TIOPO MPUCYTCTBYIOT TOJILKO B HIDKHEH YacTH paspesa (cM. puc. Ir).
OHHM BKJIFOYAIOT KPYITHBIE PAKOBUHBI U OOJIOMKH TCHTAKYJIUT U PAJAUOJIIPHIA, OPUSHTHPOBAHHBIX TI0

CIIOUCTOCTHU ¥ COCTaBIstOIUX B mopoje 40-50% (puc. 2r).

Metoan! ucciaenoBanui

Komruieke mpoBeeHHBIX HCCIENOBAHUM BKIIOYAN JIMTOJOTO-TIETPOrpaduuecKkoe H3ydeHHe
COCTaBa MOpPOJI, ONIpeIeIEHuEe KOMIIOHEHTHOTO COCTaBa (B TOM YHCIIE M DJIEMEHTHOTO0) M COJICPIKAHUS
OB, onenky ero ¥YB norteHmuana u CTerneHu KaTareHeTHIeCKO MpeoOpa3oBaHHOCTH.

Muxkpockornmyeckoe wusydeHne OB mopox mnpoBommiock B aHHumMgax IpH IPOCTOM
orpaxenHoMm (W) u yaerpaduoneroom (UV) cBere Ha mukpockorne Leica DM-2500, a taxxke B
umdax B mpoxoxasmieMm cBere Ha wmukpockore Nicon Eclipse E400Pol. 3amepwr mokasarens
orpaxerus ButpuruTa (RV, %) npoussoaumuck Ha ycranoBke QD1302 (Craic Technologies) MI'Y,
r. Mocksa) cornacao F'OCTy! u ISO? B maciie ¢ o6bexTuBOoM X50 1 Tanonom Yttrium-Aluminium
(0,905%).

Conepxanue opranuueckoro yriepoaa (Copr, %) B HOpoIe ONpEAesioch Ha JKcmpecc-
aHanuzarope AH-7529 meromoM cxuraHms B TOKE KHUCIOpoAa OOpasloB, IpeABapUTEIbHO
00paboTaHHbIX AecsTUnponeHTHOM constHoi kucnoror (LIKIT «"eonaykay, r. ChIKTBIBKAp).

[MuponuTnyeckue wuccieqoBaHus mnpoBeaeHbl Ha mpubope Rock-Eval 6 Standard (Vinci
Technologies) ¢ onpeaenenrem napameTpoB Si1, Sz, S3, Tmax (r. MockBa, ®I'BY « BHUT'HN»).

DJeMEeHTHBIN aHadN3 KEepPOreHa MPOBEACH C HWCIOJIb30BAHHMEM DJIEMEHTHOTO aHAIM3aTopa

EA 1110 (CHNSO) CE Instruments (LIKTI «XpomaTtorpadus», r. CBIKTBIBKAp).

PesyabTarsl ucciie10BaHUI

Opranuyeckasi neTpoJaoOrus
Opranuueckast IeTPoJIOTus BOILIA B 0053aTeIbHbIA KOMIUIEKC aHATMTHYECKUX padoT, HapA Ly
C OpraHWYECKOM TIEeOXMMHEN, U TPUMEHACTCS KaK MHUKPOCKOIIMYECKHM METOJ HCCIEI0BaHUSA
OpPraHMYECKUX BKIIOYCHHUH B OCAJI0YHBIX MOPOJaX, Kak HeTeMaTepHUHCKUX, TaK U JTIOOBIX, I/I€ €CTh

OCTaTKH YIJICPOAUCTOro BCIICCTBA. MI/IKpOCKOHI/I'-IeCKI/Ie HUCCIICA0OBAaHHUs BKIIHOYAIOT MaHepaHI)HI)IfI

L TTOCT P 55659-2013 (1SO 7404-5:2009) Memoowsr nempozpaghuueckozo ananusa yeneii. Yacmo 5. Memoo
onpedeﬂeﬂuﬂ nokasameisil ompastCerus 6UmpuHuma ¢ NOMOousbro MUKpocKkona. - 20 C.

2 |SO 7404-5: Methods for the petrographic analysis of coals. Part 5: Methods of determining microscopically
the reflectance of vitrinite. International Organization for Standardization. - Geneva, Switzerland, 2009. 22 p.
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aHaIN3 B MPOCTOM OTPAKECHHOM M YJIBTPA(HOIICTOBOM CBETE, M3MEPEHUE TOKA3aTesl OTPasKCHHS
BUTPUHUTA.
Mayepanvnviii ananius

ITpu mpoBeaeHNN MalepaabHOTO aHAIN3a MCCIIEAOBAHBI BCE JIMTOTHIIBI, CIIATraloIIne paspes,
0JIHaKO OoJiee IeTaTIbHO N3YyJaINCh HanboJee 000oraeHHbIe OPraHMuYeCKIM MaTepUaioM CIIAHIIBL.

MHUKPOCKOTIMYECKHE HCCIEeNOBaHUA O00pa3loB CIIAHIEB IOKa3bIBAIOT OYEHb BBICOKOE
coaepxxanue OB, cocraBisromiee okoino 20-50%. OcHoBHas yacts OB npeacraBieHa OUTyMUHUTOM
(Ltoit) — OeccTpyKTYpHBIM MalepajioM TpyIIbl JIMITHHATA, HOTEPSBLIErO IEPBOHAYAIbHbIC
CTpyKTypHbIe ocobenHocT ucxomanoro OB [Taylor et al., 1991; Pickel et al., 2017]. Ou moxer
00pa30BBIBATHCS U3 PA3JIMYHBIX BOAOPOCIECH MM OCTATKOB JPYTUX OPraHu3MOB (0e3 cOoXpaHEHHUs
JMAarHOCTUYECKUX INpU3HAKOB). B mopomax OUTYMUHMT TpeACTaBiI€H B BHJAE pPaBHOMEPHO
pacCesIHHBIX TOHKOJMCIIEPCHBIX BKIIOYEHHH, YJIMHEHHBIX MPOXHIOK M JuH3 (puc. 3a, 0, ). B
CIIaHIIaX C BBICOKUM cojiepkanueM OB OuTyMHUHHUT 00pa3yeT IOBOJILHO KpPYIHBIE MPOTSKCHHBIC
CIIOMKH W BOJIOKHA, CIIMBAIOIIHECS MEXIY CO00H, 4To co3naeT 3(pQeKT «OCHOBHOW Macchl» (CM.

puc. 30, 3, n).

Puc. 3. MukpodoTtorpagun KOMIOHEHTOB OPraHNYECKOro BelecTBa
a, 6, 0, oc, 3, u - oumymunum (Lpi) 6 eude ocroenou maccel ¢ exmouenusmu oduokiacmos (bel) u
nepeom.nodicenno2o okamannozo OB (remove OM); 6, 2 - sxiarouenuss meepovix dumymos (SB) meoncoy
3epHamu; e - ceeuerue Ho8oobpazosannvix oumymos (Bit) ¢ yrempaghuoneme. A-0, sc-u - npocmoii benviil
ceem, e - yrompaguonemoguiii cegem. Yeenuuenue 50, MAcasiHas UMMEPCUs, YePHAsi MEMKA 8 YeHmpe Kaopa
5x5 mrm.
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B mpomnecce Tpanchopmarmuu OB mociie BbIACNCHHUS TOABHUKHBIX KOMIIOHEHTOB W3
OUTyMHHUTa B IOpPOJIE OCTAIOTCS €ro TBEpJble OCTAaTKU. B paccMaTpuBaeMbIX OTIIOKEHHIX
BCTPEYAIOTCS JIB€ DPA3HOBUAHOCTH OWTYMHMHHUTA, OTPAXKAIOIIME pa3IMYHbIC CTaJHalbHBIE €ro
npeobOpas3oBanus: «pre-mature bituminite» («docenepayuonnwitin) u «post-mature bituminitey
(«nocmeenepayuorHolLl).

B uHOCTpanHo# uTeparype «post-mature bituminite» gacto HassiBaroT «solid bitumeny (SB)
WIN «TBepAbld OuTym». B mHcciemyemblx TOpoJax aBTOpAMH Takke OOHApYKEHBI YIJIOBATHIC
BKJIFOUCHHUSI OJJHOPOIHOTO CBETIIO-CEPOTO I[BETA, 3aNOTHSIIOIINE PA3IMYHbBIC IIYCTOTHI, B TOM YHCIIC
MOJIOCTH PAaKOBUH B KapOOHATHOW Matpwuiie (puc. 3B, I'). DTH BKIIOYCHUS aBTOPBI OTHOCAT CKOpee K
«TBEPAOMY OUTYMY», HEXKEJIM K OUTYMUHUTY, B BULy €r0 OCOOCHHOT'O PACIIONIOKCHHS U OTCYTCTBUS
KHUJKUX TTPOTYKTOB BOKPYT.

CoBMecTHO ¢ TBepabiMU BKItOUeHUs MU OB B mopojie nmpucyTcTBYOT OUTYyMBI (b) — XKHIKHE
MPOAYKTBI, OOpa30BaBIIMECS 3a CUET HW3MEHEHHWs OWTyMHHHTA. BUTYMBI pacmojararoTcs B
MEXKCIIOCBBIX TPEUTUHKAX, B U30JIMPOBAHHBIX KAIIeOOpPa3HBIX CTYCTKAX, B BUJIC OMTYMHBIX IUICHOK,
NPUIAIOIINX TIOPOJEC KOPHYHEBAThIii OTTEHOK (cM. puc. 33). B ymbrpadmoneroBom ceere (UV)
OTYETIIMBO CBETSTCS IJICHKU OUTYMOB M HEKOTOpBIE OUTYMBI B TpelinHax (puc. 3e).

Jlpyrum, oTIenbHBIM BUIOM BKItoueHud OB B HcclieyeMbIX MOpoiax sIBJISIFOTCS OMOKJIACTHI.
OHM TPHCYTCTBYIOT B BHJIC KPYIHBIX, VJJMHCHHBIX BKJIIOYCHUI CEpPOro BEIIECTBA I10
HaIyiacToBaHuio (puc. 3u) U 0eIOBATO-CEPHIX YTIIOBATHIX, XAOTUYHO PACIIOJIOKEHHBIX 00JIOMKOB
(cM. puc. 33).

Penxo B oOpasmax BCTpedaroTcsl OKaTaHHBIE MEPEeOTNIOkKeHHble BKIOYeHHss OB HescHoro
reHe3uca, UMerIMe 0osee BBICOKHI MOKa3aTelb OTPAXKEHUS, MO CPAaBHEHUIO C OUTYMUHHUTOM
(cm. puc. 3a, x).

3amepul noxkazamens ompasxgcerus

[Tokazarenr orpakenuss ButpuHuta (RV, %) wim ero JKBHUBaJIEHTOB SBISAETCS
OOIIePU3HAHHBIM TapaMeTpoOM ISl OMpeJeNieHus cTeneHu npeodpazoBanHocTd OB U 0CHOBHBIM
MaJIeOTEMIEPATyPHBIM HHIUKATOPOM. B MOPCKUX OTJIOKEHHSIX, T/Ie HE COACPKHUTCS HOPMAITBHBIX
BKJIIOYCHUI BUTPUHHTA, B KadecTBe ero «dkBuBasieHTa» (RVeq, %) i 3aMepoB mokasareneit
OTpaKEHHsI IIMPOKO Hcmosb3yercss ourymuuut [Jacob, 1985; Hartkopf-Froder et al., 2015], urto
MO3BOJISIET PACHIUPUTH BO3MOKHOCTH KOJTMYECTBEHHBIX OLIEHOK CTaIMANbHBIX peodpa3oBanmii OB.

[Tonmy4yeHHbIE 3HAYCHHS TTOKA3aTeNsl OTPAXKECHUsT OUTYMHHHUTA JUIS TPEX 00pa3IoB COCTABWIIA
0,4, 0,47 u 0,51%. [lannpie 3HadeHus mnepecunTanbl Ha RVeq mo dopmyrne, mpemroxkeHHON
I'. JIrxeiiko6oM: RVeq = 0,668-RB + 0,40 [Jacob,1985]. C yuerom nepecuera RVeq coctaBmnsiet 0,67,
0,71 u 0,74%.
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I'eoxuMuUsi OPraHNYEeCKOro BenecTna
Cooeparcarnue Cop. u pezynomamst nupoausza Rock-Eval

B uccnenyemom paspese conepkanue Copr HAXOTUTCS B 3aBUCUMOCTU OT JIUTOJIOTHYECKOTO
cocraBa nopon (tadxa. 1). Haumensime konuentpauuu Copr B mpenenax 0,2-0,8% ycTtaHoBiIEeHBI B
M3BECTHAKAX. 3HAYCHUS mapameTpoB Si1 w1 Sy mina Hux coctaistor 0,1 mr YB/r mopoxsr u 0,5-
0,8 mr YB/r moponbsl. B obpasiie cununmra 3HaueHUust Copr, S1 U S - cooTBercTBeHHO 1,9%,
0,3 mr YB/r mopozst u 5,2 mr YB/r mopossl. CnaHibsl cofep’ar MakcuManbHbie KOHIIEHTpAITUH Copr
B mipezenax 2,6-22,0%, B cpennem 9,4%. 3nadenus S u Sz uaMensitores B npenenax 0,3-1,8 mr YB/r
mopoasl u  14,6-75,5 w™r YB/r mopoasl coorBercTBeHHO. Ilo 3TMM mapamerpam OHH
KJIacCu(DUIUPYIOTCS KaK OYEeHb XOPOIIHME W MPEBOCXOHbIC HedTeMaTepuHCKHe mopojsl [Peters,

Cassa, 1994] (puc. 4).

100 5
. m B
] ' MpeBocxoaHbIe
5 [ OueHb xopolume
2103 .
Q3 opoluue
e 3 £l P
= - c
s peaHue
= 1 BeaHble ] 1
2 B
@A H |2
A . 3
01 T T T rrrr T 3 4 F 1S T T | B N OE O
0.1 1 10
Cii o

Puc. 4. lmarpaMma oTHOLIEHMSI TeHePaLlMOHHOI0 moTeHuuaaa (S1+S;) ot comep:kanus Copr
1 - craneu, 2 - cunuyum, 3 - uzgecmmsix.

[Tomy4yeHHbIE TEOXMMHYECKHE TTapaMeTPhl 1 0COOEHHOCTH JIMTOJIOTHYECKOTO CTPOSHHS pa3pesa
MOKa3bIBAIOT, YTO oborameHHble OB HedTemaTepuHCcKUe MOPOJbl (CHIIMLUTHI, CIAHLBI) CIararT
okoino 50% paspe3a (cM. puc. Ir). OcranpHasg 4YacTh pa3pes3a IpeJcTaBieHa KapOOHATHBIMHU

nopoaamu ¢ coaepxkanueM Copr MeHee 1%.

OO0cy:xaeHne pe3y1bTaTOB
Tun opaanuueckozo eeujecmea u e2o y2neo000poOHblI NOMEHYUAT
[To nanHBIM yraeneTporpapuyeckoro aHaians3a B pacCMaTpUBAEMbIX MMOPOAAX MPUCYTCTBYIOT
TOJIFKO KOMIIOHEHTHI MOPCKOTO T'eHe3Hca, a 0cTaTKOB rymycoBoro OB He BeTpedeHo. [IpoBeneHHbIe

panee ucciegoBanus coctaBa OB ¢paHckux oTinoxeHuit paznuyHbix oonacreit Tumano-Ileyopckoro
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Oaccelina rmokasainu, 4to gparmMeHTsl rymycosoro OB, mpencraBieHHbIE B OCHOBHOM BUTPUHUTOM,
3a4acTyl0 MPHUCYTCTBYIOT B TOpOAax pa3pe3oB Takux obOnactedt, kak kma-Ileuwopckas u
JleHHCOBCKasi BMAJIWHBI, YTO OMpPEIENsieTcs ONMM30CThIO 3TUX PalOHOB K HMCTOYHHKAM CHOCA C
Tumanckoro noxustus [[Iponuna, JIy:x6una, Makapos, 2017; Kotuk, 2015].

UckmrountenbHo MOpCcKoi camponeneBblii coctaB OB W ero BBICOKHE KOHIICHTpaIuu
OTIPE/ICTISIOT TIOBBIICHHBIH YB moTeHIMan HeQTeMaTepuHCKUX MOPOJ. 3HAYCHUS BOJIOPOIHOTO
unaaexca (HI) mns oboramennsix OB ornoxenuit gocturaer 334-527 mr YB/r Copr; KeporeH
oborameH Bogopoaom, oTHorrenue H/C — 1,05-1,11 npu amskom O/C — 0,07-0,09 (tabn. 1). Ha
auarpaMme 3JE€MEHTHOTO COCTaBa M COOTBETCTBYIOIIUX MHPOJIUTUYECKHX HHIEKCOB OOpa3Ibl
pacnosiaratorcst B o0nactu, xapakrepusytouieit |l Tun keporena (puc. 5). B u3BecTHsKax mpu CXoxeM
COCTaBe OPraHNYECcKOro Marepuana, Huskue 3HadeHust Hl u moseimennsie Ol (puc. 5a) oOycnoBieHs!

okucienueM OB Bo BpEM: €I'0 3aXOPOHCHUS.

Tabnuna 1
Pe3yabTaThl NUPOJTHTHYECKHX HccaenoBanuii MeToaqom Rock-Eval
Howmep obpasua | Jlutomorust | Copr | S1 | Sz | Ss | HI | Ol | Tmax | Pl | S1+S; | H/IC | O/C
m/1A-1 cJIaHell 48 0414608 | 342 | 18 | 432 | 0,03 | 15,0
/1 A-2 HU3BECTHIK 0,6
/2 CIIaHell 26 (0314603 | 334 8 441 | 0,02 | 15,0
/3 U3BECTHSIK 0,7
/4 CHIIMIIAT 19 |103| 52 |0,2]| 237 | 10 | 444 |005| 55
/5 CJIaHell 220 | 18|755(19| 386 | 10 | 441 | 0,02 | 77,3
/6 U3BECTHIK 0,3
/7 CIIaHel] 82 (08]384|0,6]| 399 7 442 (0,02 | 39,1 | 1,11 0,09
/8 U3BECTHIK 06 |01 05 (0,2 168 | 57 446 | 0,09 | 05
/9 CJIaHell 124 | 121693 1,6 | 407 9 443 | 0,02 | 70,4 | 1,05 0,07
/10 U3BECTHIK 08 |01 0,7 |03]| 138 | 66 450 0,1 0,7
/11 N3BECTHAK 0,2
/12 CIIaHel] 77 [08|286|0,6| 435 9 443 | 0,03 | 29,3 | 1,07 | 0,07
m/12-1 CJIaHell 88 |109|435|0,6 | 524 7 439 | 0,02 | 44,4
/13 U3BECTHIK 02 (01108 05| 84 59 439 0,08 0,8
/14 U3BECTHIK 0,3
/15 CIIaHEI] 89 (10]350(09] 398 | 11 | 436 |0,03| 36,0
/16 U3BECTHIK 0,3

Hpumeuanue: Cop., %; S1, me YB/2 nopoowl; Sy, me YB/e nopoowi; Sz, me CO/2 nopoosi; Tmax, °C; HI =
100*So/Cope, M2 YVB/2 Cope; Ol = 100*S3/Cype, M2 CO/2 Cope; Pl = S1/S1+Ss.

Takum o00pazoM, pe3yJabTaThl yrieneTporpaduyecknx M TEOXHMHUUYECKHX MCCIIeI0BAaHUN
YKa3bIBAIOT Ha HCKIIOYUTENhbHO Mopckoe OB, oOnagaromee BbicOkuM Y B-moteHmmamoMm,

MOATBCPIKAACMBIM JJaHHBIMU ITUPOJIN3a U 3JICMCHTHOT'O aHAJIN3a KECPOI'CHaA.
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Puc. 5. I'paduxn nupoaurnyecknx nokazareiei HI, Ol (a) u 3siemenTHoOro cocrana (0),
XapaKTepu3ylole TUII KeporeHa
Yen. obosnauenus cm. na puc. 4.

3penocmv OB

Kararenernueckass mnpeoOpazoBaHHocTb OB oneHuBamach 1O KOMIUIEKCY JIaHHBIX,
BKJIIOYAIOIUX PE3YyJIbTaThl U3MEPEHUS ITOKA3aTeNsl OTPAKEHUs «9KBUBAJIEHTa BUTPUHHUTAY», TAHHBIX
MUPOJIN3a U 3JIEMEHTHOT'O aHalIn3a.

CornacHO JaHHBIM U3MEpEeHHs OTpaxkareinbHoOU crmocoOHoctn RVeq = 0,67-0,74%, OB
JOMaHHKOBBIX OTJIOKEHHH HccienyeMoro paioHa rpsasl  UYUepHbIIeBa JIOCTUINIO  YPOBHS
KaTareHeTHYecKoi mpeoOpa3oBaHHOCTH, COOTBETCTBRYOIEH rpagauuu MKz [Baccoesuy, 1975].

Kararenes OB mo nmannbiM nuponusza Rock-Eval ornenuBascs mo BelWYMHE MaKCHMAalTbHON
temmepatypbl ika Sy (Tmax). Benmnunna Tmax u3MeHsieTcst B Ananaszone 435-450°C, 9to coryiacyrorces
¢ 3amepaMu RVeq, ykasbiBas Ha ypoBeHb 3penioctu OB, coOTBETCTBYIONMINI cepeIMHE TIIaBHOM 30HBI
HereoOpazoBanuss (puc. 6). JlaHHBIE DIIEMEHTHOrO COCTaBa TaKXKE XapaKTePU3YHOT
peoOpa3oBaHHOCTh KEPOTeHa JI0 INIaBHOW 30HBI 00pazoBaHust HepTH (puc. 50).

Cremyer OTMETHTB, YTO OCOOCHHOCTBIO pa3pe3a Ha pyd. [IsMBamiop sBisieTcsi BO3SMOKHOCTD
W3yYeHUS] JOMAHHWKOBBIX HE(PTEeMaTEPUHCKUX OTJIOKEHUH, CO CTENEHbI0 KaTareHeTHYECKOU
npeoOpasoBanHocTd OB Ha ypoBHe cepeauHbl InaBHOM (a3bl HedTeoOpazoBanus. B sTtom ero
OTJIIMYHE OT JAPYTHX eCTeCTBEHHBbIX oOHaxxeHMi Tumano-Ilewopckoi mpoBuHImH, rae OB emie He
JIOCTUTIIO YCJIOBUN HedTereHepauuu (oOHaKeHHUsI Y XTHHCKOTO paiioHa), 1100 yxe repe3pesoe Ha

rpanaimsix MKs-AK (Ilpunonspusiii Ypai, p. Koxxum) (puc. 6).
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Puc. 6. Imarpamma 3aBucumoctu HI-Tmax, noka3siBaomias THI KeporeHa u cTeneHb
KaTareHeTH4ecKoil Mpeodpa3oBAHHOCTH OPraHU4YeCcKOro BelecTsa
1 - pesynbmamovl OanHbIX UCCIEO08aHUL, 2 - pe3yIbmamvpl N0 OOMAHUKOBLIM OMIONCEHUSM OOHANCEHUT
Yxmuncroeo pasiona [Cannuxosa u op., 2017], 3 - pesynomamot no 0OMAHUKOBHIM OMIOHCEHUAM OOHANCEHUS
p- Kooweum [Komux, 2015].
Hcxoonviii eenepayuonHvlii nomeHyua

[Tonydyennbie aBTOpamu reoxumuueckue mapamerpbl Copr, Sz, HI, xapakrepusyromue
HeTemMaTepuHCKUE TIOPOJBI SIBJISIOTCS OCTAaTOYHBIMHU, BCJIEICTBHE YAaCTUYHOW peanu3aluu
reHEepalMOHHOI0 MOTEHIIMaia B Ipolecce Katarenerndeckoi tpancpopmanuu OB. [loatomy npu
OlleHKe He(TeMaTepUHCKHX MOpPOJ M MPOTHO3E BO3MOXKHBIX 00BEMOB TeHepanuu YB BaxHO
OTIpECNTUTh UCXOTHBIC 3HAUEHHUS T€HEePAllMOHHOTO MOoTeHIuana. [[is 5Toro B oCHOBHOM OepyTcs
JTAaHHBIE TI0 COOTBETCTBYIOIIMM HE(PTEMATEPUHCKUM MOPOJIaM M3 YY4aCTKOB OCAJI0YHOTO OacceifHa,
rae OB enie kaTareHeTHYeCKH HEMTPeoOpa30BaHHOE.

B paccmarpuBaeMoMm ciiydae TakuM OOBEKTOM SIBISIOTCS JIOMAHUKOBBIE OTJIOXEHHS U3
€CTECTBEHHBIX OOHaXEHHI YXTHHCKOTO paiioHa, coaepxkamux Hespenoe OB. B atux mopomax

sHadeHuss HI, kotopele MoxHO mpuHUMaTh Kak ucxomubie (Hlo) mis obpasmoB ¢ Copr > 2%,

cocTaisitoT B 0CHOBHOM 450-570 mr YB/r Copr (puc. 6) [Cannukosa u np., 2017]. C yuerom sToro,
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MOJTyYEHHBIC JJIS CJIAHIIEB paspesa pyd. [IsimBamop ocraTtounslie 3HadeHus: Hl B nuamazone 334-
435 mr YB/r Copr CBHIICTEIIBCTBYIOT O CTENICHH BBIPAOOTAHHOCTH KEPOTreHa Ha ypoBHE 25%.
Omnpenenennbie aBropamu coctaB OB u cTeneHb ero 3peiocTH TaKkKe MO3BOJISIET OLIEHUTH
ucxonuble 3HaueHUst Copr. s ansrorenHoro OB Ha rpaganum karareHe3a MKz mpennaraercs
HCII0NIb30BaTh nepecueTHbid Ko duiment 1,38 [baxkenona, 2020]. C yueTom nepecueTa UCXOTHBIC

conepxkanusi Copr JJIs ClaHIieB coctaBisioT 3,6-17,1%, a B omHom obpasne (ITLL/5) mocturator
30,4%.

3akiiroueHue

[IpoBeneHHBIMU ~HCCIICIOBAaHUSAMHU TOJTYYCHBl HOBBIC JaHHBIE O He(PTEeMaTCPUHCKHUX
JOMaHUKOBBIX OTJIOKEeHUAX TumaHno-Iledopckoit HeTera3oHOCHOH POBUHITHH.

Ananu3 coaepxanus Copr IOKa3bIBa€T OYEHB BbICOKHUE KOHLIEHTpauuu OB B mopoaax ot 2,6 1o
12,4% (enuan4aHO 10 22%) ¥ MOBBIIIICHHBIC 3HAYCHUS €T0 F'eHEPAITMOHHOTO0 MoTeHIana S1+S, — 15-
77,3 mr YB/r nopogsl. Ilo 3TuM mapameTpam OHM KJIACCH(PUUIMPYIOTCS Kak He(pTeMaTepUHCKHE
MOPOJIBI, OO0JIAJAIONINE OYEHb XOPOIIUM M IPEBOCXOJHBIM TI'€HEPAlMOHHBIM MOTCHIMAIOM. B
CTPOCHHH W3YYEHHBIX JOMAaHUKOBBIX OTJIOXKEHHUI Takue Mopojbl 3aHuMaroT okoiio 50% paspesa;
ocTajbHas 4acTh clloKkeHa KapOooHaTHBIMU TTopoaaMu ¢ Copr < 1%.

MukpokomnoHeHTHBIH coctaB OB mpencraBieH OUTYMUHUTOM W MPOAYKTaMHU  €ro
peoOpa3OBaHuUs, PeXKE BCTPEUCHBI OMOKIIACTHI U iepeoTiokeHHoe OB. CreneHs KaTareHeTHIeCKOn
npeodpazoBanHoctd OB HedTeMaTepuHCKUX TOPO/I, ONpeAeicHHas Mo JaHHBIM RVeq (0,67-0,74%)
U Tmax (432-450°C), cooTBercTBYeT Havyany rpagaiu MK2, 4To yka3siBaeT Ha TOCTHKECHHE yCIOBHI
cepeanHbI TIaBHOM 30HbI HeTeoOpazoBanus. [loBeimenHbie 3Hadenus otnomenus H/C —1,05-1,11,
auzkue O/C — 0,07-0,09 u comocrtaBumble mokaszartenmu HI — 334-527 wmr YB/r Copr, Ol — 7-
18 mr CO2/r Copr XapakTepu3yroT keporeH Il Tuma, a ero creneHbp BHIPA0OOTAaHHOCTH COCTaBIISIET

0KO0JI0 25%.

Aemopul 01a200apam koanee uz BHUI'HU M.B. [laxnosy u C.B. Moowcezo8y 3a 603M0A#CHOCTb
nposedenus nupoausa Rock-Eval.

Hccneoosanus evinonnenst 6 pamkax 2ocyoapcmeennoco sadanus Ul PUL] Komu HI] YpO

PAH no meme HUP Ne 122040600010-8.
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ORGANIC MATTER OF DOMANIK PETROLEUM SOURCE ROCKS ON THE
CHERNYSHEV RIDGE: COMPOSITION, MATURITY AND HYDROCARBON
POTENTIAL (TIMAN-PECHORA PETROLEUM PROVINCE)

Organic petrological and Rock-Eval pyrolysis studies were carried out to assess the petroleum
generation potential of Domanik Formation of the Chernyshev Ridge (Pymvashor Creek). Organic
matter content and generation potential value allocates Domanik Formation as good and excellent
source rocks. Organic petrological studies have shown that the composition of organic matter is
dominated by bituminite and its transformation products. Bioclasts and redeposited organic matter
are rarely found. According to the bituminite reflectance data and Rock-Eval pyrolysis results, the
degree of source rock organic matter maturity which indicates that the conditions of the main oil
generation zone have been reached. The elemental composition and Rock-Eval data characterize type
I kerogen, and its transformation ratio is about 25%.

Keywords: petroleum source rock, organic matter maturity, Domanik Formation hydrocarbon
potential, Chernyshev Ridge, Timan-Pechora petroleum province.
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